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ʆʊ ʈɽɼɸʂʊʆʈɸ 

 

 

ʋʚʘʞʘʝʤʳʝ ʯʠʪʘʪʝʣʠ! 

ʇʨʝʜʩʪʘʚʣʷʝʤ ɺʘʤ ʚʪʦʨʦʡ ʥʦʤʝʨ ɺʝʩʪʥʠʢʘ ɻʀʋɸ ʩʝʨʠʠ ñɻʠʜʨʦʣʦʛʠʷ ʠ 

ʛʠʜʨʦʪʝʭʥʠʢʘò. ʇʦʩʣʝ ʠʟʜʘʥʠʷ ʧʝʨʚʦʛʦ ʥʦʤʝʨʘ ʠʥʪʝʨʝʩ ʢ ʥʝʤʫ ʩʠʣʴʥʦ ʧʦʚʳʩʠʣʩʷ. 

ɾʫʨʥʘʣ ʩʦʙʨʘʣ ʚʦʢʨʫʛ ʩʝʙʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʚʦʜʥʳʝ ʩʠʩʪʝʤʳ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʛʠʜʨʦʵʢʦʣʦʛʠʷ, 

ʛʝʦʜʝʟʠʷ, ʵʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɾʫʨʥʘʣ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʝʪ 

ʩʚʦʶ ʙʠʦʛʨʘʬʠʶ. ʅʘ ʩʪʨʘʥʠʮʘʭ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʥʦʤʝʨʦʚ ʞʫʨʥʘʣʘ ɺʳ ʩʤʦʞʝʪʝ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʪʘʪʴʷʤʠ ʠʟ ʃʠʪʚʳ ʠ ɻʨʫʟʠʠ. ɺʩʝ ʧʫʙʣʠʢʫʝʤʳʝ ʨʘʙʦʪʳ ʧʦʩʪʨʦʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʛʠʜʨʦʣʦʛʠʠ ʠ ʛʠʜʨʦʪʝʭʥʠʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʯʠʪʘʪʝʣʶ ʙʳʪʴ ʚ ʢʫʨʩʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ. 

ʉ ʤʘʪʝʨʠʘʣʘʤʠ ʩʪʘʪʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ ʥʘ 

ʩʘʡʪʝ banber.seua.am. 

ɺʦ ʚʪʦʨʦʤ ʥʦʤʝʨʝ ʞʫʨʥʘʣʘ ʦʩʚʝʱʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ, ʚ ʯʘʩʪʥʦʩʪʠ: ʠʟʫʯʘʶʪʩʷ ʚʦʧʨʦʩʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʢʨʫʧʥʳʭ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʦʟʝʨʦ ʉʝʚʘʥ; 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ ʩʝʣʝʥʦʩʥʳʭ ʨʝʢ 

ɸʨʤʝʥʠʠ; ʠʩʩʣʝʜʦʚʘʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʝʟʦʥʥʦʡ ʚʦʜʥʦʩʪʠ ʠ ʧʘʚʦʜʢʦʚʳʭ 

ʧʠʢʦʚ ʛʦʨʥʳʭ ʨʝʢ ɸʨʤʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʝʯʥʳʭ ʚʦʜ 

ʈʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʷ; ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʥʘ 

ʨʫʩʣʘ ʥʘ ʫʯʘʩʪʢʝ ʤʦʩʪʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʛʦʨʥʳʭ ʨʝʢ; ʨʘʩʩʤʦʪʨʝʥʘ ʜʠʥʘʤʠʢʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʜʨʝʥʘʞʥʦ-ʢʦʣʣʝʢʪʦʨʥʳʭ ʚʦʜ ɸʨʘʨʘʪʩʢʦʡ ʨʘʚʥʠʥʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ; ʧʨʦʠʟʚʝʜʝʥʘ 

ʛʣʫʙʦʢʘʷ ʦʯʠʩʪʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʵʨʦʙʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʫʜʦʚ; ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ  ʨʳʙʦʭʦʜʘ ʥʘ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʪʘʢʦʛʦ ʨʳʙʦʭʦʜʘ ʚ 

ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ; ʧʦʢʘʟʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ; 

ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʠʨʨʠʛʘʮʠʠ ʚ ɻʨʫʟʠʠ; ʜʘʝʪʩʷ 

ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʩʬʝʨʘʭ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʦʪʚʦʜʘ.  

ɹʣʘʛʦʜʘʨʠʤ ʚʝʩʴ ʩʦʩʪʘʚ ʨʝʜʢʦʣʣʝʛʠʠ ʞʫʨʥʘʣʘ, ʘʚʪʦʨʦʚ, ʩʪʘʪʝʡ ʠ ʠʭ ʨʝʮʝʥʟʝʥʪʦʚ, 

ʘ ʪʘʢʞʝ ʚʩʝʭ ʪʝʭ, ʢʪʦ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʞʫʨʥʘʣʘ. 

 

 

 

 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʩʝʨʠʠ 

ʆɻɸʅɽʉ ʊʆʂʄɸɼɾʗʅ 
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EDITORIAL  

 

Dear readers, 

Here is the second number of the SEUA Proceedings ï Series ñHydrology and 

Hydraulic Engineeringò. Since the publication of the first issue, the interest towards it 

has greatly increased. The journal has concentrated the attention of specialists and 

scientific workers in such spheres as water resources, water systems, hydroengineering 

construction, hydroecology, geodesy, economics and management of water systems. 

The journal is gradually enriching its biography. The first and second issues of the 

journal include articles from Lithuenia and Georgia. All the works to be published 

touch upon issues related to the modern trends of hydrology and hydroengineering 

allowing the reader to be aware of most innovative developments in this sphere. 

The electronic versions of the articles can be found in the site banber.seua.am. 

In the second number of the journal, theoretical and practical results of scientific 

investigations and developments are illucidated, in particular, the issues related to the 

forecast of spring flood flow of large rivers flowing into Lake Sevan are studied; the 

method for determining the storm run-off of the RA mudflow rivers is introduced; 

regularities of the change in seasonal water content and flood peaks of the RA 

mountain rivers at an anthropogenic impact are investigated; spatial-temporal trends of 

changes of the RA river water mineralization are anylized; an analytical method for 

calculating the deformation of the bridge crossing bottom of the mountain rivers is 

developed; the mineralization dynamics of the drainage collector water of the Ararat 

Valley at vegetation stage is considered; a deep treatment and measurement of 

industrial waste water in bioponds is carried out; one structure of a fishaway design on 

a hydraulic model is investigated; prospects of the treated waste water usage are 

shown; some historical aspects of irrigation in Georgia are considered; the legislation 

base of applying information systems in the sphere of water supply and water removal 

are analyzed. 

We thank the whole editorial staff, the authors of the articles and their reviewers, 

as well as everybody who took part in the publication of the journal. 

 

 

Editor-in-chief of the Series 

HOVHANNES TOKMAJYAN 

http://www.banber.seua.am/
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ɺɽʉʊʅʀʂ ɻʀʋɸ. ʉɽʈʀʗ  óóɻʀɼʈʆʃʆɻʀʗ ʀ ɻʀɼʈʆʊɽʍʅʀʂɸôô.  2014. ˉ2 

ʆɹɿʆʈʅʓɽ ʉʊɸʊʔʀ 

ʋɼʂ 626.81.000.93 (479.22) 

 

ʅɽʂʆʊʆʈʓɽ ʀʉʊʆʈʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ  ʈɸɿɺʀʊʀʗ ʀʈʈʀɻɸʎʀʀ ɺ 

ɻʈʋɿʀʀ 

 

ʀ.ʂ. ʀʦʨʜʘʥʠʰʚʠʣʠ, ʄ.ɺ. ɺʘʨʪʘʥʦʚ, ʂ.ʊ. ʀʦʨʜʘʥʠʰʚʠʣʠ 

 
ʀʥʩʪʠʪʫʪ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɻʨʫʟʠʥʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ɻʨʫʟʠʷ ï ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʩʪʨʘʥʳ ʩ ʜʨʝʚʥʠʤ ʦʧʳʪʦʤ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠʤʝʶʱʝʡ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʨʦʰʘʝʤʳʭ 

ʧʣʦʱʘʜʝʡ. ɺ ʨʘʙʦʪʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʘʥʘʣʠʟʫ ʩʦʩʪʦʷʥʠʷ ʠʨʨʠʛʘʮʠʠ, ʥʘʯʠʥʘʷ ʩ 

ʘʥʪʠʯʥʳʭ ʚʨʝʤʝʥ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ,  ʯʪʦ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʭʨʘʥʝʥʠʷ ʩʦʟʜʘʥʥʳʭ ʨʘʥʝʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʳʰʝʜʰʠʭ ʠʟ ʩʪʨʦʷ 

ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʢ ʧʨʦʙʣʝʤʝ ʠʨʨʠʛʘʮʠʠ ʤʦʞʥʦ ʚ ʜʦʩʪʘʪʦʯʥʦʡ 

ʩʪʝʧʝʥʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ, ʝʝ ʜʘʣʴʥʝʡʰʝʝ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʨʨʠʛʘʮʠʷ, ʠʩʪʦʨʠʷ ʦʨʦʰʝʥʠʷ, ʤʝʣʠʦʨʘʮʠʷ ɸʣʘʟʘʥʩʢʦʡ ʜʦʣʠʥʳ, 

ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʠʨʨʠʛʘʮʠʠ. 

 

ɺʚʝʜʝʥʠʝ. ʀʩʪʦʨʠʯʝʩʢʠ ɻʨʫʟʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʪʨʘʥʫ, ʛʜʝ ʦʨʦʰʘʝʤʦʝ 

ʟʝʤʣʝʜʝʣʠʝ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.  ʄʝʞʜʫ ʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʝʝ ʪʝʨʨʠʪʦʨʠʠ   

ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʦʩʣʦʞʥʷʝʪʩʷ ʢʘʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʚʦʜʥʳʭ ʨʝʞʠʤʦʚ ʨʝʢ 

ʨʝʞʠʤʘʤ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʪʘʢ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʪʝʧʝʥʠ ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ɻʨʫʟʠʠ ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʧʣʦʱʘʜʝʡ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ  ʟʝʤʝʣʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʟʘʧʘʜʝ - ʦʩʫʰʝʥʠʷ, ʘ ʥʘ ʚʦʩʪʦʢʝ - ʦʨʦʰʝʥʠʷ. ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʦʧʳʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ɻʨʫʟʠʠ ʦʩʫʱʝʩʪʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʦʝʢʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʦʥʜʦʚ 

ʩʪʨʘʥʳ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɻʫʩʪʦʪʘ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʠ ʛʦʨʥʳʝ ʫʩʣʦʚʠʷ ʘʨʠʜʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ɻʨʫʟʠʠ ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʫʩʣʦʚʠʣʠ ʩʦʟʜʘʥʠʝ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ. 

ʅʘʯʘʣʦ ʠʨʨʠʛʘʮʠʠ ʚ ɻʨʫʟʠʠ ʧʨʠʫʨʦʯʝʥʦ ʢ ʪʨʝʪʴʝʤʫ ʪʳʩʷʯʝʣʝʪʠʶ ʜʦ ʥʦʚʦʡ ʵʨʳ 

[1-4]. ɺ ʵʪʦʪ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ  ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʪʦʢ ʨʝʢ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʙʝʩʧʝʯʠʚʘʣ ʪʨʝʙʦʚʘʥʠʷ ʤʝʣʢʠʭ ʭʦʟʷʡʩʪʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʝʡ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ  ʭʦʟʷʡʩʪʚ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ 

ʦʙʫʩʣʦʚʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ.  

ʀʩʪʦʨʠʷ ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ ɸʣʘʟʘʥʩʢʦʡ ʜʦʣʠʥʳ ʥʘʯʠʥʘʝʪʩʷ ʚ ʜʘʣʝʢʦʤ 

ʧʨʦʰʣʦʤ. ʇʦ ʜʘʥʥʳʤ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʀʥʩʪʠʪʫʪʘ ʠʩʪʦʨʠʠ, 

ʘʨʭʝʦʣʦʛʠʠ ʠ ʵʪʥʦʛʨʘʬʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ɻʨʫʟʠʠ, ʥʘ  ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʞʠʟʥʠ (ʥʘʯʠʥʘʷ ʩ ʵʧʦʭʠ ʨʘʥʥʝʡ ʙʨʦʥʟʳ - III  ʪʳʩʷʯʝʣʝʪʠʝ ʜʦ 

ʥʦʚʦʡ ʵʨʳ) ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʣʝʜʳ ʢʦʪʦʨʦʡ 

ʦʪʤʝʯʝʥʳ ʚ ʢʫʣʴʪʫʨʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʥʘʧʣʘʩʪʦʚʘʥʠʷʭ ʠ ʥʘʣʠʯʠʝʤ ʧʦʛʨʝʙʝʥʥʦʛʦ 

ʩʦʣʝʚʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɿʘʩʦʣʝʥʠʝ ʧʦʯʚ ʚ ʵʪʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʧʨʦʠʟʦʰʣʦ ʚ ʥʘʯʘʣʝ            

I ʪʳʩʷʯʝʣʝʪʠʷ ʜʦ ʥʦʚʦʡ ʵʨʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ  ʯʝʛʦ ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ, ʣʠʰʠʚʰʠʩʴ 

ʟʝʤʣʠ, ʢʘʢ ʦʩʥʦʚʳ ʠʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʙʳʣʦ ʚʳʥʫʞʜʝʥʦ ʦʩʪʘʚʠʪʴ ʦʩʚʦʝʥʥʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʠ ʧʝʨʝʩʝʣʠʪʴʩʷ ʚʚʝʨʭ ʥʘ ʩʢʣʦʥʳ ʜʦʣʠʥʳ.  

ʇʦʩʣʝ ʧʦʭʦʜʦʚ ɸʣʝʢʩʘʥʜʨʘ ʄʘʢʝʜʦʥʩʢʦʛʦ ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʝʪʴ ʚ ɻʨʫʟʠʠ 

ʨʘʟʚʠʚʘʣʘʩʴ ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ (IV  ʚ. ʜʦ ʥʦʚʦʡ ʵʨʳ). ʉʪʨʘʙʦʥ ʫʢʘʟʳʚʘʣ, ʯʪʦ 

ʟʜʝʩʴ ʟʝʤʣʠ ʦʨʦʰʘʶʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʚ ɽʛʠʧʪʝ ʠ ɺʘʚʠʣʦʥʝ (I ʚ. ʜʦ ʥʦʚʦʡ ʵʨʳ). ɺ 

ʦʜʥʦʤ ʠʟ ʜʨʝʚʥʠʭ ʩʙʦʨʥʠʢʦʚ (ʀʩʪʦʨʠʷ ʂʘʨʪʣʠ), ʛʜʝ ʦʧʠʩʳʚʘʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʩʦʙʳʪʠʷ   ʦʪ ʚʨʝʤʝʥ ɸʣʝʢʩʘʥʜʨʘ ʄʘʢʝʜʦʥʩʢʦʛʦ ʜʦ IX  ʚʝʢʘ, ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ 

ʦʙ ʠʨʨʠʛʘʮʠʦʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʂʘʨʪʣʠ. ʈʝʯʴ ʠʜʝʪ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʘʥʘʣʦʚ ʠ 

ʨʘʟʙʠʚʢʝ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʫ ʨʝʢʠ ʂʩʘʥʠ.  

ʆʨʦʰʝʥʠʝ  ʦʩʦʙʝʥʥʦ ʨʘʟʚʠʚʘʣʦʩʴ ʧʨʠ ʮʘʨʩʪʚʦʚʘʥʠʠ ʮʘʨʠʮʳ
*)

  ʊʘʤʘʨ (XII  

ʚʝʢ), ʯʪʦ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʦʜʥʦʤ ʠʟ ʰʝʜʝʚʨʦʚ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʳ ï ʪʚʦʨʝʥʠʠ 

ʐ. ʈʫʩʪʘʚʝʣʠ ñɺʠʪʷʟʴ ʚ ʪʠʛʨʦʚʦʡ ʰʢʫʨʝò [5,6].  

ʅʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʩʫʱʝʩʪʚʫʝʪ  ʧʷʪʴ ʧʦʣʥʳʭ
**)

 ʠ ʩʚʳʰʝ ʜʝʩʷʪʠ ʯʘʩʪʠʯʥʳʭ 

ʧʝʨʝʚʦʜʦʚ ʧʦʵʤʳ ʈʫʩʪʘʚʝʣʠ. ʉʨʝʜʠ ʧʦʣʥʳʭ ʧʝʨʝʚʦʜʦʚ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʤ ï 

ñʯʘʨʫʶʱʠʤ ʧʝʨʝʚʦʜʦʤò,  ʢʘʢ ʦʙʨʘʟʥʦ ʦʮʝʥʠʣ ʝʛʦ ɸʣʝʢʩʝʡ ʊʦʣʩʪʦʡ [5], ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʚʦʜ  ʐ. ʅʫʮʫʙʠʜʟʝ. 

ʇʦʵʤʘ ʧʝʨʝʚʝʜʝʥʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 40 ʷʟʳʢʦʚ ʤʠʨʘ (ʘʥʛʣʠʡʩʢʠʡ ï ʄ. ʋʦʨʜʨʦʧ, 

1912 ʛ.; ʬʨʘʥʮʫʟʩʢʠʡ ï ɻ. ɻʚʘʟʘʚʘ ʠ ɸ. ʄʘʨʩʝʣ-ɹʇʘʦʥ, 1938 ʛ.; ʥʝʤʝʮʢʠʡ ï                 

ɸ. ʃʘʡʩʪ, 1889 ʛ. ʠ ʜʨ.), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʝʨʝʚʦʜ ʥʘ ʫʢʨʘʠʥʩʢʠʡ ʷʟʳʢ ʄʠʢʦʣ r

ɹʘʞʘʥʫ  ʩʯʠʪʘʝʪʩʷ ʣʫʯʰʠʤ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʧʦʜʩʪʨʦʯʥʳʡ ʧʝʨʝʚʦʜ ʧʦʵʤʳ, 

ʚʳʧʦʣʥʝʥʥʳʡ ʉ. ʀʦʨʜʘʥʠʰʚʠʣʠ (1966 ʛ.). ʅʦ ʯʪʦʙʳ ʯʠʪʘʪʝʣʴ ʩʤʦʛ ʧʦʣʫʯʠʪʴ 

ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ  ʦ ʧʦʵʤʝ, ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʩʘʤʳʝ ʫʜʘʯʥʳʝ 

ʧʝʨʝʚʦʜʳ ʐ. ʅʫʮʫʙʠʜʟʝ ʠ ʇ. ʇʝʪʨʝʥʢʦ  [5,6].  

                                                 
*)
 ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʫʯʠʪʳʚʘʷ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʮʘʨʠʮʳ ʊʘʤʘʨ ʚ 

ʨʘʟʚʠʪʠʠ ɻʨʫʟʠʠ, ʠʩʪʦʨʠʷ ʥʘʟʳʚʘʝʪ ʝʝ ñʎʘʨʴò ʊʘʤʘʨ. 
**)

 ɿʘʙʦʣʦʮʢʠʡ ʅ., ʄ.-ʃ.,1958; ɹʘʣʴʤʦʥʪ ʂ., ʇʘʨʠʞ, 1933; ʇʝʪʨʝʥʢʦ ʇ. ʠ ɹʨʠʢ ɹ., ʄ.-ʃ., 

1938; ʎʘʛʘʨʝʣʠ ɻ., 1937; ʅʫʮʫʙʠʜʟʝ ʐ., 1941. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʧʦʵʤʳ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʚʢʣʶʯʘʶʱʝʡ ʀʥʜʠʶ, ɸʨʘʚʠʶ, ʇʝʨʩʠʶ, ʉʝʚʝʨʥʳʡ ʂʠʪʘʡ, ʘ ʪʘʢʞʝ ʚ ʩʦʟʜʘʥʥʳʭ 

ʬʘʥʪʘʟʠʝʡ ʘʚʪʦʨʘ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ (ʄʫʣʛʘʟʘʥʟʠʨ, ɻʫʣʥʘʰʘʨʦ, ʮʘʨʩʪʚʦ 

ɸʥʫʚʘʢʘʨ ʠ ʜʨ.), ʷʩʥʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʧʦʵʤʳ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʨʫʟʠʠ, 

ʢʦʪʦʨʘʷ ʚ ʪʝ ʚʨʝʤʝʥʘ ʙʳʣʘ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʦʛʫʱʝʩʪʚʝʥʥʳʭ ʥʘ ɹʣʠʞʥʝʤ 

ɺʦʩʪʦʢʝ ʛʦʩʫʜʘʨʩʪʚ, ʩʪʨʘʥʦʡ ʚʳʩʦʢʦʡ ʢʫʣʴʪʫʨʳ, ʛʜʝ ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 

ʜʦʩʪʠʛʘʣʘ 53 ʪʳʩ ʛʘ.  

ɺ ʧʦʵʤʝ ʘʚʪʦʨ ʥʝ ʨʘʟ ʫʢʘʟʳʚʘʝʪ ʥʘ ʮʚʝʪʫʱʠʝ ʩʘʜʳ, ʢʦʪʦʨʳʝ, ʢʦʥʝʯʥʦ, ʥʝ 

ʤʦʛʣʠ ʙʳʪʴ ʩʘʤʠ ʧʦ ʩʝʙʝ ʮʚʝʪʫʱʠʤʠ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ ɻʨʫʟʠʠ ʙʝʟ ʦʨʦʰʝʥʠʷ 

(ʩʪʨʦʬʘ 334) [5]: 

 

ɺʠʞʫ ʩʘʜ ʚʩʝʛʦ ʧʨʝʢʨʘʩʥʝʡ, ʯʪʦ ʦʙʲʝʤʣʝʪ ʥʝʙʦʩʚʦʜ, 

ʉʣʘʜʢʦʟʚʫʯʥʝʝ ʩʠʨʝʥʳ ʩʣʳʰʝʥ ʧʪʠʯʠʡ ʭʦʨʦʚʦʜ. 

ʄʥʦʛʦʛʨʘʥʥʳʝ ʙʘʩʩʝʡʥʳ ʙʣʘʛʦʚʦʥʥʳʭ ʧʦʣʥʳ ʚʦʜ, 

ɹʘʨʭʘʪʠʩʪʳʤʠ ʢʦʚʨʘʤʠ ʟʘʥʘʚʝʰʝʥ ʙʘʰʥʠ ʚʭʦʜ. 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʚʦʜʳ ʐ. ʅʫʮʫʙʠʜʟʝ ï ñʤʥʦʛʦʛʨʘʥʥʳʝ ʙʘʩʩʝʡʥʳò 

ʠ ʇ. ʇʝʪʨʝʥʢʦ ï ñʚʦʜʦʝʤ ʤʥʦʛʦʬʘʥʪʘʥʥʳʡò - ʥʝ ʩʦʚʩʝʤ  ʧʨʘʚʠʣʴʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʪʁ ʧʦʜʩʪʨʦʯʥʦʤʫ ʧʝʨʝʚʦʜʫ, ʛʜʝ ʩʪʘʨʦʛʨʫʟʠʥʩʢʦʝ ñʩʘʨʘʜʞʠò ʦʟʥʘʯʘʝʪ 

ñʚʦʜʦʚʦʜò ʠʣʠ ñʣʦʪʦʢò. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʦʜʘ ʜʣʷ ʦʨʦʰʝʥʠʷ 

ʧʦʜʘʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ɸʚʪʦʨ ʧʨʷʤʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʦʰʝʥʠʷ (ʩʪʨʦʬʘ 702) [6]: 

 

ʉʣʘʜʢʦ ʚʠʪʷʟʶ ʛʠʰʝʨʦʤ ʦʚʝʚʘʪʴ ʨʫʙʠʥʦʚ ʛʣʘʜʴ, 

ʀʣʠ ʪʦʧʦʣʴ ʚʦʟʣʝ ʧʘʣʴʤʳ,  ʧʦʩʘʜʠʪʴ ʠ ʧʦʣʠʚʘʪʴ. 

ʅʘʣʘʛʘʪʴ ʣʫʯʠ ʥʘ ʟʨʷʱʠʭ, ʥʘ ʥʝʟʨʷʱʠʭ ʪʴʤʳ ʧʝʯʘʪʴ, 

ʈʘʟʣʫʯʝʥʥʦʤʫ ʩ ʣʶʙʠʤʦʡ ʦʩʪʘʝʪʩʷ ʛʦʨʝʚʘʪʴ. 

 

ɺ ʪʝ ʚʨʝʤʝʥʘ  ʟʥʘʣʠ ʮʝʥʫ ʚʦʜʳ ʠ ʙʝʨʝʛʣʠ ʝʝ (ʩʪʨʦʬʘ 908) [7]: 

 

ʂʪʦ ʫʤʝʥ, ʪʦʪ, ʧʠʪʴ ʞʝʣʘʷ, ʥʝ ʧʨʦʣʴʝʪ ʥʘ ʟʝʤʣʶ ʚʦʜʫ. 

ʋʜʠʚʣʷʶʩʴ ʷ ʪʘʢʦʤʫ ʩʣʝʟ ʠʟ ʛʣʘʟ ʤʦʠʭ ʠʩʭʦʜʫ, 

ɺʩʝ ʩʪʨʫʷʪ, ʘ ʚʣʘʛʠ ʞʘʞʜʫʪ, ʩʣʦʚʥʦ ʚ ʞʘʨʢʫʶ ʧʦʛʦʜʫ. 

ɻʦʨʝ ʨʦʟʝ ʨʘʩʱʝʧʣʝʥʥʦʡ ʠ ʞʝʤʯʫʞʠʥ ʭʦʨʦʚʦʜʫ! 

 

ʆʯʝʚʠʜʥʦ, ʚ ʧʦʵʤʝ ʨʝʯʴ ʠʜʝʪ ʦ ʅʠʞʥʝ-ɸʣʘʟʘʥʩʢʦʤ ʢʘʥʘʣʝ (ɼʠʜʠ ʊʘʤʘʨʠʩ 

ʘʨʭʠ ï ʢʘʥʘʣ  ñɺʝʣʠʢʦʡ ʊʘʤʘʨò), ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʨʫʟʠʠ, 

ʚ ʧʨʝʜʝʣʘʭ ɸʣʘʟʘʥʩʢʦʡ ʤʝʞʛʦʨʥʦʡ ʥʠʟʠʥʳ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʨʦʰʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ɸʣʘʟʘʥʩʢʦʡ ʜʦʣʠʥʳ. ɼʣʠʥʘ ʢʘʥʘʣʘ -      
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119 ʢʤ. ʆʥ ʧʨʦʚʝʜʝʥ ʪʘʢ ʠʩʢʫʩʥʦ, ʯʪʦ ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʥʠʛʜʝ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ 

ʪʝʭʥʠʯʝʩʢʠ ʥʝ ʦʧʨʘʚʜʘʥʥʳʤ. ɽʩʣʠ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ 

ʦʨʦʰʘʝʤʘʷ ʢʘʥʘʣʦʤ ʧʣʦʱʘʜʴ ʨʘʚʥʷʣʘʩʴ 53 ʪʳʩ.  ʛʘ, ʪʦ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʥ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʝʩʧʝʯʠʚʘʣ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʦʡ ʚʩʶ ɸʣʘʟʘʥʩʢʫʶ ʜʦʣʠʥʫ. ʉʣʝʜʳ 

ʵʪʦʛʦ ʢʘʥʘʣʘ ʦʪʤʝʯʝʥʳ ʥʘ ʤʝʞʝʚʳʭ ʧʣʘʥʰʝʪʘʭ, ʚʩʪʨʝʯʘʶʪʩʷ ʦʥʠ ʠ ʪʝʧʝʨʴ ʚʦ 

ʚʨʝʤʷ ʠʟʳʩʢʘʥʠʡ. ʅʘʧʨʘʚʣʝʥʠʝ ʵʪʦʛʦ ʢʘʥʘʣʘ ʧʦʯʪʠ ʩʦʚʧʘʜʘʝʪ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʥʘʣʦʤ. ɺʨʝʤʷ ʠ ʧʨʠʯʠʥʳ ʝʛʦ ʨʘʟʨʫʰʝʥʠʷ ʪʨʫʜʥʦ ʫʩʪʘʥʦʚʠʪʴ. 

ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʚ XII  ʚʝʢʝ ʦʥ ʫʞʝ ʥʝ ʜʝʡʩʪʚʦʚʘʣ, ʠʙʦ ʦ ʥʝʤ ʥʝ ʫʧʦʤʠʥʘʝʪ 

ʛʝʦʛʨʘʬ ɺʘʭʫʰʪʠ, ʦʧʠʩʘʚʰʠʡ ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʪʦ ʚʨʝʤʷ ʚʩʝ ʦʨʦʩʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ. 

ʇʦʩʣʝ ʥʘʰʝʩʪʚʠʷ ʤʦʥʛʦʣʴʩʢʠʭ ʦʨʜ (XIII   ʚʝʢ) ʠ ʰʘʭʘ ɸʙʙʘʩʘ I (XVII  ʚʝʢ) 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʚ ɻʨʫʟʠʠ  ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʝʥʳ. ʎʘʨʴ 

ɺʘʭʪʘʥʛ IV  (XVIII  ʚ.) ʯʘʩʪʠʯʥʦ ʚʦʩʩʪʘʥʦʚʠʣ ʨʘʟʨʫʰʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʈʫʩʪʘʚʩʢʠʡ, ʋʨʙʥʠʩʩʢʠʡ ʠ ʍʘʥ-ɸʨʭʩʢʠʡ ʢʘʥʘʣʳ. ʆʩʣʘʙʣʝʥʠʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʚʣʘʩʪʠ ʚ ɻʨʫʟʠʠ ʧʨʠʚʝʣʦ ʢ ʩʧʘʜʫ ʨʘʟʚʠʪʠʷ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɼʘʣʴʥʝʡʰʠʡ ʫʧʘʜʦʢ ʚ ʦʙʣʘʩʪʠ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʘʙʣʶʜʘʣʩʷ ʠ ʧʦʩʣʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ɻʨʫʟʠʠ ʢ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ ʩʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʳ XIX  ʚʝʢʘ ʥʘʤʝʪʠʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʦʞʠʚʣʝʥʠʝ ʚ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʩʪʠʞʝʥʠʷʤʠ ʠʥʞʝʥʝʨʠʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ʚ 1862 

ʛʦʜʫ ʧʦʩʪʨʦʝʥʘ ʂʘʨʘʷʟʩʢʘʷ ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʚ 1864-1867 ʛʛ. ʘʥʛʣʠʡʩʢʠʤʠ 

ʠʥʞʝʥʝʨʘʤʠ ɹʝʣʣʠ ʠ ɻʘʙʙʘ ʙʳʣʘ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʧʦʩʪʨʦʝʥʘ ʄʘʨʠʠʥʩʢʘʷ 

(ʥʳʥʝ ɻʘʨʜʘʙʘʥʩʢʘʷ) ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. ʀʤʠ ʞʝ ʚ 1862-1867 ʛʦʜʘʭ ʙʳʣʘ 

ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʦʨʦʰʝʥʠʷ ʧʨʘʚʦ- ʠ ʣʝʚʦʙʝʨʝʞʥʳʭ ʟʝʤʝʣʴ ʨʝʢʠ ɸʣʘʟʘʥʠ ʥʘ 

ʧʣʦʱʘʜʠ 246 ʪʳʩʷʯ  ʜʝʩʷʪʠʥ.  

ɺ 1918 ʛʦʜʫ ɺʦʜʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ɿʘʢʘʚʢʘʟʴʷ ʙʳʣʠ ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ɸʣʘʟʘʥʩʢʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʶ 

ʧʨʦʝʢʪʘ ʥʘʯʘʣʠ ʣʠʰʴ ʚʝʩʥʦʡ 1925 ʛʦʜʘ,  ʧʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚ ɻʨʫʟʠʠ ʉʦʚʝʪʩʢʦʡ 

ʚʣʘʩʪʠ.  

ʉ 1920 ʛʦʜʘ ʚ ʨʘʟʚʠʪʠʠ ʠʨʨʠʛʘʮʠʠ ʚ ʩʪʨʘʥʝ ʤʦʞʥʦ  ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ: 

1.   1920-1940 ʛʛ. ï ʦʨʦʰʝʥʠʝ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʚʦʜʝ. 

2.  1941-1945 ʛʛ. ï ʧʨʠʦʩʪʘʥʦʚʢʘ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (2-ʷ ʤʠʨʦʚʘʷ 

ʚʦʡʥʘ). 

3. 1946-1990 ʛʛ. ï  ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʦʨʦʰʝʥʠʷ ʥʘ ʙʘʟʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ 

ʨʝʢ ʠ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʜʘʯ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ.  

4. 1992-2014 ʛʛ. -    ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺ ʧʝʨʠʦʜ 1946-1990 ʛʛ. ʙʳʣʠ ʥʘʯʘʪʳ ʠ ʟʘʚʝʨʰʝʥʳ ʨʘʙʦʪʳ ʧʦ ʩʦʦʨʫʞʝʥʠʶ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʡ ï ɸʣʘʟʘʥʩʢʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 
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ʧʣʦʱʘʜʠ 26,49 ʪʳʩ. ʛʘ.  ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʩʪʘʣʴʥʳʭ ʟʝʤʝʣʴ ɸʣʘʟʘʥʩʢʦʡ ʜʦʣʠʥʳ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʜʢʦʤʘʥʜʥʦʡ ʦʜʥʦʠʤʝʥʥʦʤʫ ʢʘʥʘʣʫ ʟʦʥʝ, ʪʦ ʚʚʠʜʫ ʤʘʣʦʡ 

ʠʟʫʯʝʥʥʦʩʪʠ ʩʧʦʩʦʙʦʚ ʨʘʩʩʦʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ  

ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʦʟʜʦʨʦʚʣʝʥʠʝ ʠʭ ʙʳʣʦ ʦʪʥʝʩʝʥʦ ʢ ʨʘʙʦʪʘʤ ʚʪʦʨʦʡ ʦʯʝʨʝʜʠ. ɿʜʝʩʴ 

ʚ ʤʝʣʠʦʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ  

ʟʝʤʣʠ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ ʤʘʩʩʠʚʘ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ, ʧʦ ʜʘʥʥʳʤ 

ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ñɻʨʫʟʛʠʧʨʦʚʦʜʭʦʟʘò, 

ʩʦʩʪʘʚʣʷʣʘ ʚ 1965-1966 ʛʛ. 33,7 ʪʳʩ. ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʥʝ- ʠ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ 

- 29,9 ʪʳʩ. ʛʘ. ʅʘʣʠʯʠʝ ʩʠʣʴʥʦʛʦ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʪʷʞʝʣʳʭ, 

ʛʣʠʥʠʩʪʳʭ ʧʦʯʚʦʛʨʫʥʪʦʚ, ʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʚʳʩʦʢʦʝ ʟʘʣʝʛʘʥʠʝ ʩʠʣʴʥʦ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ  ʦʪʪʦʢʘ 

ʦʙʫʩʣʦʚʠʣʠ ʚʢʣʶʯʝʥʠʝ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʯʠʩʣʦ ʪʷʞʝʣʳʭ ʦʙʲʝʢʪʦʚ ʤʝʣʠʦʨʘʮʠʠ, 

ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʦʩʚʦʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳʭ ʟʝʤʝʣʴ 

ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʧʨʘʢʪʠʢʘ ʪʦʛʦ ʚʨʝʤʝʥʠ ʥʝ ʠʤʝʣʘ. ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʚʦʟʤʦʞʥʳʭ 

ʩʧʦʩʦʙʘʭ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʦʟʜʦʨʦʚʣʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʝʣʴ ɸʣʘʟʘʥʩʢʦʡ ʜʦʣʠʥʳ 

ʪʨʝʙʦʚʘʣʦ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʦʧʳʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʥʘʯʘʪʳʭ 

ʚ 1950 ʛʦʜʫ ɻʨʫʟʅʀʀɻʠʄ-ʦʤ (ʥʳʥʝ ʀʥʩʪʠʪʫʪ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɻʨʫʟʠʥʩʢʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ) ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʢʪʦʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ, ʧʨʦʬ. ɸ.ʉ. ɺʦʟʥʝʩʝʥʩʢʦʛʦ ʥʘ ʥʝʙʦʣʴʰʦʤ ʂʘʨʘʛʘʯʩʢʦʤ ʫʯʘʩʪʢʝ ʧʣʦʱʘʜʴʶ 

2,3 ʛʘ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʙʦʪ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʦʧʳʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʣʷ ʯʝʛʦ 

ʄʠʥʚʦʜʭʦʟ ʨʝʩʧʫʙʣʠʢʠ ʥʘ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ʟʝʤʣʷʭ ʚ ʨʘʡʦʥʝ ʩ. ʂʘʨʘʛʘʯ 

ʧʦʩʪʨʦʠʣ ʦʧʳʪʥʳʡ ʫʯʘʩʪʦʢ, ʦʪʢʨʳʪʘʷ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʘʷ ʩʝʪʴ ʢʦʪʦʨʦʛʦ 

ʦʭʚʘʪʳʚʘʣʘ ʧʣʦʱʘʜʴ 112 ʛʘ. ɺ 1953 ʛʦʜʫ ʥʘ ʙʘʟʝ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʘ 

ʦʨʛʘʥʠʟʦʚʘʥʘ ɸʣʘʟʘʥʩʢʘʷ ʦʧʳʪʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʩʪʘʥʮʠʷ  ɻʨʫʟʅʀʀɻʠʄ (ʥʳʥʝ 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɻʨʫʟʠʥʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʛʜʝ ʩ 

ʤʦʤʝʥʪʘ ʦʩʥʦʚʘʥʠʷ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ 1970-1973 ʛʦʜʘʭ ʧʦ ʜʦʛʦʚʦʨʫ ʩ ñɻʨʫʟʛʠʧʨʦʚʦʜʭʦʟʦʤò ʢʘʬʝʜʨʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʝʣʠʦʨʘʮʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ (ʄɻʄʀ) ʧʦʜ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ɺɸʉʍʅʀʃ, 

ʟʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨʘ ʉ.ʌ. ɸʚʝʨʴʷʥʦʚʘ (ʜʦ 

ʜʝʢʘʙʨʷ 1972 ʛʦʜʘ), ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ ʩʪʘʨʰʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʢ.ʪ.ʥ. ʀ.ʇ. 

ɸʡʜʘʨʦʚʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʧʨʦʛʥʦʟʫ 

ʚʦʜʥʦʛʦ ʠ ʩʦʣʝʚʦʛʦ ʨʝʞʠʤʦʚ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʅʠʞʥʝ-ɸʣʘʟʘʥʩʢʦʡ ʩʠʩʪʝʤʳ ʠ 

ʦʙʦʩʥʦʚʘʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʜʨʝʥʘʞʘ.  

ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸʣʘʟʘʥʩʢʦʡ ʦʧʳʪʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʩʪʘʥʮʠʠ 

ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʝʞʠʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ñɻʨʫʟʛʝʦʣʦʛʠʷò, 
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ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄɻʄʀ ʠ ʧʨʦʝʢʪʥʳʝ 

ʧʨʦʨʘʙʦʪʢʠ ñɻʨʫʟʛʠʧʨʦʚʦʜʭʦʟʘò ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝ ʢʘʧʠʪʘʣʴʥʦʡ ʧʨʦʤʳʚʢʠ 

ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ɸʣʘʟʘʥʩʢʦʡ ʜʦʣʠʥʳ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʤ 

ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʝ ʪʝʨʨʠʪʦʨʠʠ  ʧʦʜ ʨʘʟʣʠʯʥʳʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ,  ʧʦʣʫʯʝʥʠʝ  ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ.   

ɺ ʩʝʥʪʷʙʨʝ 1963 ʛʦʜʘ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ɻʨʫʟʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʅʠʞʥʝ-ɸʣʘʟʘʥʩʢʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʜʥʘʢʦ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʰʘʛʦʚ,  ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʵʪʠʭ ʨʝʰʝʥʠʡ, ʥʝ ʙʳʣʦ ʩʜʝʣʘʥʦ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʦʣʠʥʳ ʦʩʪʘʝʪʩʷ ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʥʦʡ, ʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʩʦʦʨʫʞʝʥʠʷ  ʩʠʩʪʝʤʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʨʫʰʝʥʠʶ ʠ ʜʝʛʨʘʜʘʮʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ 1992 ʛʦʜʫ ʚ ɻʨʫʟʠʠ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʜʦ 500 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɿʘʧʘʜʥʦʡ ɻʨʫʟʠʠ - 170 (ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ 57,92 ʪ ʩr. ʛʘ) ʠ ɺʦʩʪʦʯʥʦʡ ɻʨʫʟʠʠ ï 330  (ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 

390,82 ʪʳʩ. ʛʘ) [8]. ʆʜʥʘʢʦ ʥʘʯʠʥʘʷ ʩ 1992 ʛʦʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ 

ʚ ʩʪʨʘʥʝ, ʘ ʟʘʪʝʤ  ʨʘʟʚʠʪʠʷ ʟʘʪʷʞʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ  ʢʨʠʟʠʩʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʦʪʩʫʪʩʪʚʠʷ ʩʢʦʣʴʢʦ-ʣʠʙʦ ʩʠʩʪʝʤʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ  ʦʙʲʝʢʪʦʚ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʬʦʥʜʦʚ ʙʳʣʘ ʨʘʟʨʫʰʝʥʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʨʝʟʢʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʧʣʦʱʘʜʝʡ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. ʂ 2005 ʛʦʜʫ ʚ ɻʨʫʟʠʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ ʚʩʝʛʦ 30 ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʦʨʦʰʝʥʠʷ 

314,63 ʪʳʩ. ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʘʢʪʠʯʝʩʢʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʡ - ʥʝ ʙʦʣʝʝ 100 ʪʳʩ. 

ʛʘ. ʇʦʠʩʪʠʥʝ ʣʠʰʴ ʤʦʞʥʦ ʫʜʠʚʣʷʪʴʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʣʶʜʝʡ ʢʘʢ ʩʦʟʠʜʘʪʴ, ʪʘʢ ʠ 

ʨʘʟʨʫʰʘʪʴ ʩʦʟʜʘʥʥʦʝ. 

ɾʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ɻʨʫʟʠʠ  ʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʝ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʠ ʩ ʜʨʫʛʦʡ -  ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʦʙʲʝʢʪʠʚʥʦ ʦʧʨʝʜʝʣʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ  ʠʭ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʅʘʯʠʥʘʷ ʩ 2005 ʛʦʜʘ ʩ 

ʧʦʤʦʱʴʶ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʩʪʘʣʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ  ʧʨʦʛʨʘʤʤʘ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩʪʨʘʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ 20 ʪʳʩ. ʛʘ ʫʩʣʦʚʥʦ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ   ʜʦʩʪʠʛʥʫʪʘ ʥʦʨʤʘʪʠʚʥʘʷ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ,  ʚʚʝʜʝʥʦ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 5 ʪʳʩ. ʛʘ ʥʦʚʳʭ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. 

ɿʘʢʣʶʯʝʥʠʝ. ɻʨʫʟʠʷ ï ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʩʪʨʘʥʳ ʩ ʜʨʝʚʥʠʤ ʦʧʳʪʦʤ 

ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠʤʝʶʱʝʡ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʦʨʦʰʘʝʤʳʭ ʧʣʦʱʘʜʝʡ. ɺ ʨʘʙʦʪʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʘʥʘʣʠʟʫ 

ʩʦʩʪʦʷʥʠʷ ʠʨʨʠʛʘʮʠʠ, ʥʘʯʠʥʘʷ ʩ ʘʥʪʠʯʥʳʭ ʚʨʝʤʝʥ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ,  ʯʪʦ ʝʱʝ 

ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʩʦʟʜʘʥʥʳʭ ʨʘʥʝʝ ʠʨʨʠʛʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʳʰʝʜʰʠʭ ʠʟ ʩʪʨʦʷ. ʇʨʠ ʪʘʢʦʤ 

ʧʦʜʭʦʜʝ ʢ ʧʨʦʙʣʝʤʝ ʠʨʨʠʛʘʮʠʠ ʤʦʞʥʦ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ, ʝʝ ʜʘʣʴʥʝʡʰʝʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ. 
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SOME HISTORICAL  ASPECTS OF IRRIGATION  IN GEORGIA  

 

I.K.  Iordanishvili , M.V. Vartanov , K.T.  Iordanishvili  

 

Georgia is a classical example of a country where the irrigation farmig is a leading trend 

in agriculture . However, the water resources on its territory are distributed unevenly. The 

situation becomes more complicated because of inadequacy of the riversô water regimes to the 

regimes of water consumption, as well as because of uneven distribution of the population 

density, industrial enterprises, and the degree of their economic development. Georgiaôs further 

economic development dictates the necessity of expanding the meliorated lands, including 

drying in the east. The review and analysis of construction experience of Georgiaôs irrigation 

system is realized on the basis of archive materials of the Institute of Water Management, 

design organizations and the libraries of the country. 

Keywords: irrigation, irrigation history, Alazany Valley reclamation, stages of irrigation 

development. 
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ɺɽʉʊʅʀʂ ɻʀʋɸ. ʉɽʈʀʗ  óóɻʀɼʈʆʃʆɻʀʗ ʀ ɻʀɼʈʆʊɽʍʅʀʂɸôô.  2014. ˉ2 

ɺʆɼʅʓɽ ʈɽʉʋʈʉʓ 

ʋɼʂ 556:626 

 

ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʉʊʆʂɸ ɺɽʉɽʅʅɽɻʆ ʇʆʃʆɺʆɼʔʗ  ʂʈʋʇʅʓʍ 

ʈɽʂ, ɺʇɸɼɸʖʑʀʍ ɺ ʆɿɽʈʆ ʉɽɺɸʅ 
 

ʃ.ʈ. ɺʘʨʜʘʥʷʥ
1 
, ʃ.ɺ. ɸʟʠʟʷʥ

1
, ɽ.ʇ. ɽʨʦʷʥ

2
, ɻ.ɸ. ʆʚʘʩʘʧʷʥ

2 

 
1ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʣʫʞʙʘ ɸʨʤʝʥʠʠ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ 

2ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʠ ʛʠʜʨʦʪʝʭʥʠʢʠ ʠʤ.  ʘʢʘʜʝʤʠʢʘ ʀ.ɺ. 

ɽʛʠʘʟʘʨʦʚʘ 

 

ɺʝʣʠʯʠʥʘ ʩʪʦʢʘ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʦʟʝʨʦ ʉʝʚʘʥ, ʠʤʝʝʪ 

ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʦʟʝʨa.  ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥ ʩʪʦʢʘ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʦʟʝʨʦ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ 12 ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ 

ʦʟʝʨʦ. ɺʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʧʨʠʤʝʥʠʤʳ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʦʚ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʩʦʩʪʘʚʣʝʥʳ ʧʨʦʚʝʨʦʯʥʳʝ ʧʨʦʛʥʦʟʳ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʩʪʦʢʘ 

ʚʝʩʝʥʥʠʭ ʧʦʣʦʚʦʜʠʡ ʜʦʩʪʘʪʦʯʥʦ ʪʝʩʥʦʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ, ʦʙʲʝʤ ʩʪʦʢʘ, ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ. 
 

ɺʚʝʜʝʥʠʝ. ɹʘʩʩʝʡʥ ʦʟ. ʉʝʚʘʥ ʧʨʝʜʩʪʘʚʣ̫ʝʪ ʩʦʙʦʡ ʪʝʢʪʦʥʠʯʝʩʢʫʁ  ʚʧʘʜʠʥʫ, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʠʜ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʛʦʨʥʳʤʠ ʭʨʝʙʪʘʤʠ. ɺʳʩʦʪʘ 

ʦʢʨʫʞʘʶʱʠʭ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 500 ʜʦ 1800 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʦʟʝʨʘ. 

ɹʘʩʩʝʡʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʛʦʨʥʦʩʪʝʧʥʳʤ ʢʣʠʤʘʪʦʤ. 

ʇʨʠʙʨʝʞʥʘʷ ʟʦʥʘ ʦʟ. ʉʝʚʘʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ. ɺ ʩʘʤʦʤ 

ʪʝʧʣʦʤ ʤʝʩʷʮʝ  ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 8,8 ʜʦ 17,6 Üʉ, ʘ ʚ ʩʘʤʦʤ 

ʭʦʣʦʜʥʦʤ ʤʝʩʷʮʝ - ʦʪ -4,6 ʜʦ -12,3 Üʉ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 

-2 ,3 ʜʦ 6,4 Üʉ.  

ʆʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

386 ʜʦ 857 ʤʤ; ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ (40...50%) ʥʘʙʣʶʜʘʝʪʩ̫ 

ʚʝʩʥʦʡ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ - ʚ ʤʘʝ, ʘ ʤʠʥʠʤʘʣʴʥʦʝ (10...15%) - ʟʠʤʦʡ.  

ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʚ ʙʘʩʩʝʡʥʝ ʦʟ. ʉʝʚʘʥ ʚʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʛʦ 

ʠʩʧʘʨʝʥʠʷ ʩ ʚʳʩʦʪʦʡ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 350 ʜʦ 200 ʤʤ.  

ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶʪ 

ʫʥʠʢʘʣʴʥʦʩʪʴ ʛʠʜʨʦʣʦʛʠʠ ʙʘʩʩʝʡʥʘ ʦʟʝʨʘ. ʍʘʨʘʢʪʝʨ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʚʦʜ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ, ʘ ʪʘʢʞʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʨʝʢ ʠ 

ʨʦʜʥʠʢʦʚ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʙʘʩʩʝʡʥʘ ʥʝʦʜʠʥʘʢʦʚ. 
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ʉʪʦʢ ʨʝʢ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʚrʩʦʪʝ 2400...2600 ʤ, ʛʜʝ ʩʫʤʤʘʨʥʳʝ 

ʦʩʘʜʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʠʩʧʘʨʝʥʠʝ ʦʪ ʧʦʯʚʳ. ɿʜʝʩʴ ʟʘʤʝʯʘʝʪʩʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʢʘ ʦʪ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʚʦʜʦʩʙʦʨʘ. ʈʝʢʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʪʘʢʞʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠ ʩʪʝʧʝʥʠ 

ʠʟʚʠʣʠʩʪʦʩʪʠ ʩʚʦʠʭ ʨʫʩʝʣ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʦʩʪʘʚʠʣʠ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʚʦʜʥʦʤ ʨʝʞʠʤʝ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʨʝʢ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʢʘʢ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, 

ʪʘʢ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʯʘʩʪʴ ʨʝʢ ʙʘʩʩʝʡʥʘ ʠʤʝʝʪ 

ʧʠʪʘʥʠʝ ʦʪ ʩʥʝʛʦʚʳʭ ʚʦʜ, ʜʨʫʛʘʷ ʯʘʩʪʴ - ʠʟ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɺ ʦʙʱʝʤ, ʢʘʢ 

ʩʚʦʡʩʪʚʝʥʥʦ ʛʦʨʥʳʤ ʨʝʢʘʤ, ʧʠʪʘʥʠʝ ʨʝʢ ʙʘʩʩʝʡʥʘ ʩʤʝʰʘʥʥʦʝ.  

ʇʨʠʪʦʢʠ ʉʝʚʘʥʘ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʢʘʤ ʩ ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ, ʥʘ ʢʦʪʦʨʳʭ 

ʛʦʜʦʚʦʡ ʭʦʜ ʩʪʦʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʤʘʢʩʠʤʫʤʘʤʠ - ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʠ 

ʜʚʫʤʷ ʤʠʥʠʤʫʤʘʤʠ ï ʣʝʪʦʤ ʠ ʟʠʤʦʡ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʢ ʙʘʩʩʝʡʥʘ ʦʟʝʨʘ 

ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʟ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ. ɺ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʦʡ ʬʘʟʳ ʫʯʘʩʪʚʫʶʪ ʢʘʢ ʪʘʣʳʝ (ʩʥʝʛʦʚʳʝ), ʪʘʢ ʠ ʧʦʜʟʝʤʥʳʝ 

ʚʦʜʳ. 

ɺ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʬʦʨʤʠʨʫʝʪʩʷ 30...75% ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ. ʌʘʟʳ 

ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʥʘ ʨʘʟʥʳʭ ʨʝʢʘʭ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʧʨʠʯʠʥʝ 

ʦʪʣʠʯʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʦʚ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʩʪʦʢʘ 

ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʦʪʣʠʯʘʶʪʩʷ ʨʝʢʠ, ʙʝʨʫʱʠʝ ʥʘʯʘʣʦ ʥʘ ʩʢʣʦʥʘʭ 

ɸʨʝʛʫʥʠʡʩʢʦʛʦ ʠ ʉʝʚʘʥʩʢʦʛʦ ʭʨʝʙʪʦʚ, ʘ ʪʘʢʞʝ ʨʝʢʠ ɺʘʨʜʝʥʠʩ, ɸʨʮʚʘʥʠʩʪ, 

ʄʘʨʪʫʥʠ, ɸʨʛʠʯʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʩʥʝʛʦʚʦʝ ʠ ʜʦʞʜʝʚʦʝ ʧʠʪʘʥʠʝ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʤ ʦʙʲʝʤʦʤ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ (25...30% ʦʪ ʛʦʜʦʚʦʛʦ 

ʩʪʦʢʘ) ʦʪʣʠʯʘʶʪʩʷ ʨʝʢʠ ʄʘʩʨʠʢ, ʂʘʨʯʘʭʙʶʨ, ʎʘʢʢʘʨ, ɻʘʚʘʨʘʛʝʪ, ʩʪʦʢ ʢʦʪʦʨʳʭ 

ʩʠʣʴʥʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦʜʟʝʤʥʳʤ ʧʠʪʘʥʠʝʤ.  

ʅʘ ʨʝʢʘʭ ʙʘʩʩʝʡʥʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʙʣʶʜʘʶʪʩʷ ʚ 

ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ. ʀʤʝʝʪ ʤʝʩʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚ ʧʝʨʠʦʜ ʙʫʨʥʦʛʦ ʩʥʝʛʦʪʘʷʥʠʷ. ʀʥʦʛʜʘ ʢ ʵʪʦʤʫ 

ʧʨʠʙʘʚʣʷʶʪʩʷ ʚʦʜʳ ʧʨʦʣʠʚʥʳʭ ʜʦʞʜʝʡ. ʉʨʝʜʥʠʡ ʤʦʜʫʣʴ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʨʘʩʭʦʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣ ʥʘ ʨʝʢʘʭ ʩ ʧʦʜʟʝʤʥʳʤ ʧʠʪʘʥʠʝʤ, ʛʜʝ ʵʪʦʪ ʤʦʜʫʣʴ 

ʚʩʝʛʦ ʚ 3...4 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʠʡ ʤʦʜʫʣʴ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʨʝʢ 

ɻʘʚʘʨʘʛʝʪ ʠ ʂʘʨʯʘʭʙʶʨ ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 4,5 ʨʘʟʘ, ʜʣʷ ʨ. ʄʘʩʨʠʢ ï 1,7 

ʠ ʪ.ʜ. (ʪʘʙʣ. 1). 

ʋʨʦʚʝʥʴ ʚʦʜʳ ʥʘ ʨʝʢʘʭ ʙʘʩʩʝʡʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ 

ʩʠʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ. ʊʘʢ, ʥʘ ʨ. ɼʨʘʭʪʠʢ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ 

ʩʦʩʪʘʚʣʷʝʪ 51 ʩʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ - 192 ʩʤ (ʚ ʛʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʦʜʥʦʩʪʠ ï              

1979 ʛ.), ʤʠʥʠʤʘʣʴʥʘʷ ï 16 ʩʤ. ʄʘʢʩʠʤʘʣʴʥʳʤ ʨʘʩʭʦʜʘʤ ʩʦʧʫʪʩʪʚʫʶʪ ʩʝʣʠ, 
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ʦʩʦʙʝʥʥʦ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ɸʨʝʛʫʥʠʡʩʢʦʛʦ ʠ ʉʝʚʘʥʩʢʦʛʦ ʭʨʝʙʪʦʚ. ʏʘʩʪʦʪʘ 

ʩʝʣʝʡ ʟʜʝʩʴ ʚʳʩʦʢʘʷ, ʨʘʟ ʚ 3...4 ʛʦʜʘ [1, 2]. 

 ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ 
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2

 

1 ɼʟʳʢʥʘʛʝʪ ʎʦʚʘʛʶʭ 85,0 2220 

ʉʨ. 27.03 22.06 88 302 13.6 160 76 

Max 25.02 18.05 121 655 46.4 546 90 

Min 26.04 13.07 55 82.0 - - 49 

2 ɼʨʘʭʪʠʢ ɼʨʘʭʪʠʢ 39,2 2270 

ʉʨ. 25.03 20.06 88 90.0 6.20 158 60 

Max 05.03 24.05 136 160 46.7 1191 82 

Min 09.04 17.07 58 21.0 - - 27 

3 ʄʘʩʨʠʢ ʎʦʚʘʢ 673 2310 

ʉʨ. 31.03 17.06 80 53 6.73 10.0 32 

Max 01.03 10.05 126 114 20.4 30.3 55 

Min 21.04 19.07 44 16 - - 7 

4 ʂʘʨʯʘʭʧʁʨ ʂʘʨʯʘʭʧʁʨ 116 2650 

ʉʨ. 21.03 16.06 79 107 5.49 47.3 36 

Max 16.03 20.05 111 206 15.4 133 59 

Min 05.06 20.07 39 33 - - 17 

5 ɸʨʮʚʘʥʠʩʪ ɸʨʮʚʘʥʠʩʪ 79,8 2540 

ʉʨ. 05.04 21.06 78 82 3.50 43.9 50 

Max 08.03 24.05 117 234 15.3 192 76 

Min 01.05 13.07 32 29 - - 19 

6 ɺʘʨʜʝʥʠʩ  ɺʘʨʜʝʥʠʢ 110 2760 

ʉʨ. 07.04 08.07 93 310 12.1 110 63 

Max 21.02 31.05 150 564 22.7 206 81 

Min 01.05 08.08 42 61 - - 41 

7 ʄʘʨʪʫʥʠ  ɻʝʭʦʚʠʪ 84,5 2760 

ʉʨ. 06.04 24.07 94 410 15.1 179 60 

Max 02.03 02.06 131 952 26.7 316 79 

Min 02.05 06.08 42 132 - - 25 

8 ɸʨʛʠʯʠ ɺ.ɻʝʪʘʰʝʥ 366 2470 

ʉʨ. 02.04 01.07 89 327 65.4 179 68 

Max 09.03 31.05 154 832 265 724 86 

Min 30.04 29.07 53 136 - - 48 

9 ɹʘʭʪʘʢ  ʎʘʢʢʘʨ 144 2570 

ʉʨ. 09.04 18.06 71 113 12.7 88.2 75 

Max 20.03 24.05 110 227 31.5 219 97 

Min 03.05 15.07 29 38 - - 19 

10 ʐʦʛʚʘʢ  ɼʟʦʨʛʁʭ 59,0 2650 

ʉʨ. 09.04 21.06 74 154 5.12 86.8 62 

Max 13.03 10.05 121 337 18.2 308 81 

Min 06.05 17.07 33 58 - - 37 

 

ɺʝʣʠʯʠʥʘ ʩʪʦʢʘ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʦʟʝʨʦ ʉʝʚʘʥ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ 

ʧʦʣʦʚʦʜʴʷ, ʠʤʝʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʦʟʝʨʘ ʉʝʚʘʥ.  ʀʩʭʦʜʷ ʠʟ 
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ʵʪʦʛʦ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʚʝʣʠʯʠʥ ʩʪʦʢʘ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʦʟʝʨʦ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ.  

ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʛʥʦʟʘ ʩʪʦʢʘ ʛʦʨʥʳʭ ʨʝʢ. ʆʙʱʝʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʦʩʥʦʚʦʡ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʩʪʦʢʘ ʛʦʨʥʦʡ ʨʝʢʠ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʚʦʜʥʦʛʦ 

ʙʘʣʘʥʩʘ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ. ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʚ  ʚʠʜʝ 
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===                    (1) 

ʛʜʝ Y - ʩʪʦʢ ʟʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ;  
TY - ʩʪʦʢ ʪʘʣʳʭ ʚʦʜ; .ʧʟY - ʫʩʪʦʡʯʠʚʳʡ 

ʧʦʜʟʝʤʥʳʡ ʩʪʦʢ; iS - ʟʘʧʘʩʳ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʚ i - ʡ ʚʳʩʦʪʥʦʡ ʟʦʥʝ ʢ 

ʥʘʯʘʣʫ ʩʥʝʛʦʪʘʷʥʠʷ; n - ʯʠʩʣʦ ʚʳʩʦʪʥʳʭ ʟʦʥ; 
1X - ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʚʨʝʤʷ 

ʩʥʝʛʦʪʘʷʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʥʝʛʘ; 
2X - ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʧʝʨʠʦʜ ʦʪ 

ʤʦʤʝʥʪʘ ʩʭʦʜʘ ʩʥʝʛʘ ʜʦ ʦʢʦʥʯʘʥʠʷ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ; 
Th - ʩʣʦʡ ʩʪʘʠʚʘʥʠʷ 

ʩ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʦʡ ʣʝʜʥʠʢʘʤʠ ʠ ʚʝʯʥʳʤʠ ʩʥʝʛʘʤʠ; ʣf - ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚ ʠ 

ʩʥʝʞʥʠʢʦʚ, ʦʩʚʦʙʦʜʠʚʰʠʝʩʷ ʦʪ ʩʝʟʦʥʥʦʛʦ ʩʥʝʛʘ; ʩE - ʠʩʧʘʨʝʥʠʝ ʩʦ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ (ʟʘ ʚʳʯʝʪʦʤ ʢʦʥʜʝʥʩʘʮʠʠ); ʧE - ʠʩʧʘʨʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ;  

if - ʧʣʦʱʘʜʠ ʚʳʩʦʪʥʳʭ ʟʦʥ; 
ɻʈD - ʠʟʤʝʥʝʥʠʝ ʟʘʧʘʩʦʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ ʩʣʦʝʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʙʘʟʠʩʥʳʡ ʩʪʦʢ; 
ʇD - ʠʟʤʝʥʝʥʠʝ 

ʟʘʧʘʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; 
ʇɻD - ʠʟʤʝʥʝʥʠʝ ʟʘʧʘʩʦʚ ʚʦʜʳ ʚ ʧʦʯʚʦʛʨʫʥʪʘʭ. 

ʋʨʘʚʥʝʥʠʝ (1) ʥʝ ʫʯʠʪʳʚʘʝʪ ʧʦʜʟʝʤʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʩ ʩʦʩʝʜʥʠʤʠ 

ʙʘʩʩʝʡʥʘʤʠ, ʫʜʝʨʞʘʥʠʝ ʯʘʩʪʠ ʪʘʣʦʡ ʚʦʜʳ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʚ ʦʙʣʘʩʪʷʭ ʩ 

ʚʝʯʥʳʤʠ ʩʥʝʛʘʤʠ, ʘʢʢʫʤʫʣʷʮʠʶ ʚʦʜʳ ʚ ʨʫʩʣʘʭ ʨʝʢ ʠ ʜʨ. ʈʷʜ ʯʣʝʥʦʚ ʫʨʘʚʥʝʥʠʡ 

ʠʟʤʝʨʠʪʴ ʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʥʝʚʦʟʤʦʞʥʦ (
ɻʈD ,

ʇD ,
ʇɻD ), ʧʦʵʪʦʤʫ 

ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʛʥʦʟ ʩʪʦʢʘ ʛʦʨʥʳʭ ʨʝʢ ʯʘʱʝ ʚʩʝʛʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʪʦʢʦʤ 

ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ ʝʛʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʉʚʷʟʠ ʤʦʛʫʪ 

ʙʳʪʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʣʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʚʠʜʘ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʩʪʦʢʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʩʚʷʟʷʭ ʷʚʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʚʣʘʛʠ ʚ ʙʘʩʩʝʡʥʝ - ʩʫʤʤʘ 

ʦʩʘʜʢʦʚ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ. ʆʩʘʜʢʠ, ʩʥʝʛʦʟʘʧʘʩʳ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʛʦʨʥʦʤ ʙʘʩʩʝʡʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʩʚʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʣʠ ʠʥʜʝʢʩʘʤʠ.  

ʇʦʜʦʙʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʛʦʨʥʳʭ ʨʝʢ ʯʘʱʝ ʚʩʝʛʦ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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( )[ ]WXXSfYYYT ,, 21ʇɿ +=-=
,
     (2) 

ʛʜʝ 
TY  - ʩʪʦʢ ʪʘʣʳʭ ʚʦʜ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ; S - ʟʘʧʘʩ rʚʦʜʳ ʚ ʩʥʝʞʥʦʤ 

ʧʦʢʨʦʚʝ ʢ ʤʦʤʝʥʪʫ ʚʳʧʫʩʢʘ ʧʨʦʛʥʦʟʘ; 
1X - ʦʩʘʜʢʠ ʟʘ ʚʨʝʤʷ ʩʥʝʛʦʪʘʷʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʥʝʛʘ; 
2X  - ʦʩʘʜʢʠ ʟʘ ʧʝʨʠʦʜ ʦʪ ʤʦʤʝʥʪʘ ʩʭʦʜʘ ʩʥʝʛʘ ʜʦ ʦʢʦʥʯʘʥʠʷ 

ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ; W - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʙʘʩʩʝʡʥʘ ʢ ʥʘʯʘʣʫ 

ʧʨʦʛʥʦʟʥʦʛʦ ʧʝʨʠʦʜʘ [3, 4].  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʥʘ 

ʨʝʢʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʦ ʩʪʦʢʝ (ʜʘʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʝʯʥʳʭ ʧʦʩʪʦʚ ʥʘ 12 ʨʝʢʘʭ), ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʄʘʨʪʫʥʠ, ɻʘʚʘʨ, ʉʝʚʘʥ, 

ʈʘʟʜʘʥ, ʄʘʩʨʠʢ, ʐʦʨʞʘ, ɹʝʟʳʤʷʥʥʳʡ ʧʝʨʝʚʘʣ ʠ ʉʝʤʝʥʦʚʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚʝʩʝʥʥʦʛʦ ʧʦʣʦʚʦʜʴʷ ʥʘ ʨʝʢʘʭ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ: 
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ʛʜʝ VIIVW - - ʚʝʣʠʯʠʥʘ ʩʪʦʢʘ ʨʝʢ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ (ʤʣʥ ʢʫʙ.ʤ);  

Q - ʨʘʩʭʦʜ ʚʦʜʳ; äX - ʩʫʤʤʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (ʤʤ); ʊ - ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (ʠʥʜʝʢʩʦʤ ʦʙʦʟʥʘʯʝʥ ʤʝʩʷʮ); K - ʢʦʣʠʯʝʩʪʚʦ  ʦʩʘʜʢʦʚ, 

ʚʳʨʘʞʝʥʥʦʝ ʤʦʜʫʣʴʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ (ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʟʘ 

ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʢ ʤʥʦʛʦʣʝʪʥʝʡ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʝ) ʟʘ ʤʝʩʷʮʳ ʚ ʠʥʜʝʢʩʘʭ;  

ȹT- ʦʪʢʣʦʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʘʧʨʝʣʴ ʤʝʩʷʮ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʨʤʝ; 

X
~

- ʚʦʣʥʠʩʪʘʷ ʯʝʨʪʘ ʥʘʜ ʙʫʢʚʘʤʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʝʩʷʮʘʤ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ɺ ʠʥʜʝʢʩʘʭ ʙʫʢʚʘʤʠ ʟʘʧʠʩʘʥʳ 

ʥʘʟʚʘʥʠʷ ʩʪʘʥʮʠʡ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʥʳʭ ʩʚʷʟʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ 

ʛʠʜʨʦʧʨʦʛʥʦʟʘʤ [5], ʚʩʝ ʩʚʷʟʠ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʦʚ. 

ʊʘʙʣʠʮʘ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʩʚʷʟʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚʝʩʝʥʥʠʭ 

 ʧʦʣʦʚʦʜʠʡ ʥʘ ʨʝʢʘʭ, ʚʧʘʜʘʶʱʠʭ ʚ ʦʟʝʨʦ ʉʝʚʘʥ 

 

ˉ ʈʝʢʘ-ʧʦʩʪ 
ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ, R ů/S  
ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʤʝʪʦʜʘ, % 

1 ɼʟʳʢʥʘʛʝʪ-ʎʦʚʘʛʶʭ 0,84 0,55 80 

2 ɼʨʘʭʪʠʢ-ɼʨʘʭʪʠʢ 0,77 0,64 75 

3 ʄʘʩʨʠʢ-ʎʦʚʘʢ 0,84 0,54 82 

4 ʂʘʨʯʘʭʧʶʨ- ʂʘʨʯʘʭʧʶʨ 0,83 0,56 81 

5 ɸʨʮʚʘʥʠʩʪ - ɸʨʮʚʘʥʠʩʪ 0,81 0,59 74 

6 ɺʘʨʜʝʥʠʩ- ɺʘʨʜʝʥʠʢ 0,73 0,68 69 

7 ʄʘʨʪʫʥʠ-ɻʝʭʦʚʠʪ 0,81 0,59 83 

8 ɸʨʛʠʯʠ-ɺ.ɻʝʪʘʰʝʥ 0,81 0,59 75 

9 ʎʘʭʢʘʰʝʥ-ɺʘʭʘʰʝʥ 0,84 0,54 86 

10 ɹʘʭʪʘʢ-ʎʘʢʢʘʨ 0,85 0,53 80 

11 ʐʦʛʚʘʢ-ɼʟʦʨʘʛʶʭ 0,81 0,59 80 

12 ɻʘʚʘʨʘʛʝʪ- ʅʦʨʘʪʫʩ 0,72 0,69 68 

  

ʉ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʡ (1), (7) ʠ (8) ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʧʨʦʚʝʨʦʯʥʳʝ 

ʧʨʦʛʥʦʟʳ, ʘ ʥʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʨʘʩʯʝʪʥʳʭ 

ʚʝʣʠʯʠʥ ʩʪʦʢʘ ʚʝʩʝʥʥʠʭ ʧʦʣʦʚʦʜʠʡ [6]. 

 

 
ʘ) 
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ʙ) 

 

ʚ) 

ʈʠʩ. ʉʦʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʩʪʦʢʘ ʚʝʩʝʥʥʠʭ ʧʦʣʦʚʦʜʠʡ ʥʘ 

ʨʝʢʘʭ: ʘ - ʨ.ɼʟʳʢʥʘʛʝʪ-ʧ.ʎʦʚʘʛʶʭ, ʙ - ʨ.ʄʘʨʪʫʥʠ-ʧ.ɻʝʭʦʚʠʪ, ʚ - ʨ.ɸʨʛʠʯʠ-ʧ.ɺ.ɻʝʪʘʰʝʥ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʠ 

ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʩʪʦʢʘ ʚʝʩʝʥʥʠʭ ʧʦʣʦʚʦʜʠʡ ʜʦʩʪʘʪʦʯʥʦ ʪʝʩʥʦʝ.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʩʚʷʟʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʫʷʟʚʠʤʦʩʪʠ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʢʨʫʧʥʳʭ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʦʟʝʨʦ ʉʝʚʘʥ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʫʨʦʚʥʷ ʦʟʝʨʘ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ. 

 

ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ñʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʵʩʢʠʟʥʳʝ ʦʩʥʦʚʳ ʚʦʜʥʦ-

ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʟʝʨʘ ʉʝʚʘʥò (ʰʠʬʨ 13-

1E228).
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FORECASTING THE SPRING FLOOD FLOW  OF THE LARGE RIVERS 

FLOWING INT O LAKE SEVAN  

 

L.R. Vardanyan, L.V. Azizyan, Ye.P. Yeroyan, G.H. Hovasapyan 

    

The volume of spring flood flow of the rivers flowing into lake Sevan has a decisive role 

in raising the level of the lake. Based on this, a method for forecasting the volume of the spring 

flood flow of the rivers flowing into the lake is developed. In particular, prediction of the 

spring flood flow of 12 rivers flowing into the lake is carried out. All multifactor correlation 

links are applied for forecasting. Using these equations, checking forecasts are compiled. It is 

shown that in all cases, the ratio of real-time and calculated values of the spring flood flow is 

rather close.  

Keywords: spring flood, flow volume, precipitation, air temperature, correlation links, 

coefficient of correlation. 
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ɿ.ʅ. ʊʦʨʦʩʷʥ
1
, ʈ.ʆ. ʊʝʨ-ʄʠʥʘʩʷʥ

1
, ʇ.ʆ. ɹʘʣʜʞʷʥ

2
 

 
1ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʨʤʝʥʠʠ 
2ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ɸʨʤʝʥʠʠ (ʇʦʣʠʪʝʭʥʠʢ) 

 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʢʘ ʣʠʚʥʝʚʳʭ ʧʘʚʦʜʢʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʈɸ ʥʝ ʜʘʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʚʧʘʜʝʥʠ ̫ʤʝʞʜʫ ʨʘʩʭʦʜʘʤʠ ʠ ʠʭ ʦʙʲʝʤʘʤʠ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ  ɻ. ɸʣʝʢʩʝʝʚʘ ʩ 

ʦʙʨʘʪʥʳʤ ʭʦʜʦʤ ʚʳʯʠʩʣʝʥʠʷ. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʧʦʣʦʞʝʥʳ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʨʘʩʭʦʜʦʚ ʧʘʚʦʜʢʦʚ, ʩʣʦʡ ʩʫʪʦʯʥʳʭ ʦʩʘʜʢʦʚ ʟʘʜʘʥʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʨʘʡʦʥʥʳʝ ʢʨʠʚʳʝ 

ʨʝʜʫʢʮʠʠ ʦʩʘʜʢʦʚ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 170 

ʣʠʚʥʝʚʳʭ ʧʘʚʦʜʢʦʚ ʨʝʢ ʈɸ ʧʦʣʫʯʝʥʳ ʨʘʩʯʝʪʥʳʝ ʛʨʘʬʠʢʠ ʠ ʪʘʙʣʠʮʳ, ʧʦ ʢʦʪʦʨʳʤ  ʤʦʞʥʦ 

ʨʘʩʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ ʨʘʟʣʠʯʥʳʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ, ʩʣʦʡ 

ʩʫʪʦʯʥʳʭ ʦʩʘʜʢʦʚ, ʨʘʡʦʥʥʳʝ ʢʨʠʚʳʝ ʨʝʜʫʢʮʠʠ ʦʩʘʜʢʦʚ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʦʨʤʫʣ ʜʣʷ ʨʘʩʯʝʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʦʧʨʝʜʝʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʠ ʦʙʲʝʤʳ 

ʧʘʚʦʜʢʦʚʦʛʦ ʩʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ. ɺʝʣʠʯʠʥʘ 

ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʥʠʤʘʝʪʩʷ ʦʙʳʯʥʦ ʧʦ ʪʘʙʣʠʮʘʤ, ʩʦʩʪʘʚʣʝʥʥʳʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʢʠ,  ʪʠʧʘ ʧʦʯʚ, 

ʨʝʣʴʝʬʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʞʜʷ [1, 2].  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʈɸ ʚʝʣʠʯʠʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ ʚʧʝʨʚʳʝ ʙʳʣʘ ʜʘʥʘ ɻ.ʂ. ɻʘʙʨʠʝʣʷʥʦʤ [3]. ʅʘ 

ʭʘʨʘʢʪʝʨʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʈɸ ʠʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʜʦʞʜʝʚʘʥʠʶ ʠ ʥʘʧʦʨʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ. ʆʙʦʙʱʠʚ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʘ  ʨʘʟʨʘʙʦʪʘʥʘ ʰʢʘʣʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʦʛʨʫʥʪʦʚ ɸʨʤʝʥʠʠ [3]. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʦʙʲʝʤʳ 

ʧʘʚʦʜʢʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʰʢʘʣʝ ɻ.ʂ. ɻʘʙʨʠʝʣʷʥʘ, ʜʘʣʠ ʟʘʚʳʰʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʉʣʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʚʦʜʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ ʚʳʟʚʘʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ  ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ ʦʙʨʘʪʥʳʤ ʭʦʜʦʤ 

ʚʳʯʠʩʣʝʥʠʷ [4]. ʉ ʵʪʦʡ ʮʝʣʴʶ ʤʝʪʦʜʦʤ ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʛʠʜʨʦʛʨʘʬʘ ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʦʙʲʝʤʳ ʧʘʚʦʜʢʦʚ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʘʜʢʘʤ ʧʦʣʫʯʝʥʳ ʚʝʣʠʯʠʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ. ʅʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʯʥʳʭ 

ʛʠʜʨʦʛʨʘʬʦʚ ʥʝ ʧʦʟʚʦʣʠʣʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʵʪʫ ʤʝʪʦʜʠʢʫ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ 
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ñʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʨʘʩʯʝʪʫ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʣʠʚʥʝʚʳʭ ʩʝʣʝʚʳʭ 

ʧʘʚʦʜʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʤʷʥʩʢʦʡ ʉʉʈò [5]. ʇʦʵʪʦʤʫ ʧʦ ʧʨʝʜʣʦʞʝʥʠʶ ʄ.ɺ. 

ʎʦʚʷʥʘ  ʜʣʷ ʥʝʠʟʫʯʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ɻ.ɸ. ɸʣʝʢʩʝʝʚʘ [6], 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ ʧʨʝʜʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʪʦʢʘ ʦʙʨʘʪʥʳʤ 

ʭʦʜʦʤ ʚʳʯʠʩʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʙʦʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ ʨʘʟʨʘʙʦʪʘʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʩʭʦʜʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʦ ʤʝʪʢʘʤ ʫʨʦʚʥʝʡ ʚʳʩʦʢʠʭ ʚʦʜ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠ ʧʦʣʫʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʥʘʜ ʩʝʣʝʚʳʤʠ ʧʘʚʦʜʢʘʤʠ ʚ ʀʥʩʪʠʪʫʪʝ ɺʇɻ ʠʤ. ʘʢʘʜ. ʀ.ɺ. ɽʛʠʘʟʘʨʦʚʘ ʠ ʧʦ 

ʜʘʥʥʳʤ ɸʨʤʛʦʩʛʠʜʨʦʤʝʪʘ [7]. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʣʠʚʥʝʚʳʭ 

ʧʘʚʦʜʢʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʘ) ʵʤʧʠʨʠʯʝʩʢʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʬʦʨʤʫʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʦʙʦʙʱʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʩʭʦʜʘʤ ʚʦʜʳ ʧʨʦʰʝʜʰʠʭ 

ʧʘʚʦʜʢʦʚ. ʊʘʢʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʧʷʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʪʝʨʨʠʪʦʨʠʠ ʈɸ 

ʨʘʟʨʘʙʦʪʘʥʘ ʄ.ɺ. ʎʦʚʷʥʦʤ [5]; 

ʙ) ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʣʠ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ. ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ 

ʦʙʦʩʥʦʚʘʥʥʳʤ ʩʯʠʪʘʝʪʩ ̫ʨʘʩʯʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʦʜʫʣʷ ʩʪʦʢʘ q ʧʦ ʬʦʨʤʫʣʝ 

ʧʨʝʜʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʪʦʢʘ [6]: 

        tjIq 67,16= ʤ
3
 / ʩ

 .
ʢʤ

2
,              (1)     

ʚ ʢʦʪʦʨʦʡ ʥʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʘʜʢʦʚ tI , ʤʤ/ʤʠʥ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘ ʨʘʩʯʝʪʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʩʘʜʢʦʚ t, ʤʠʥ, ʘ j -

ʙʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʦʢʘ. 

ʌʦʨʤʫʣʳ ʚʠʜʘ (1) ʚʳʚʝʜʝʥʳ ʜʣʷ ʨʘʩʯʝʪʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʩʙʦʨʘʭ ʠ ʜʘʶʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʨʘʩʯʝʪʝ ʣʠʚʥʝʚʦʡ 

ʢʘʥʘʣʠʟʘʮʠʠ ʛʦʨʦʜʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʣʦʱʘʜʦʢ ʢ ʨʘʩʭʦʜʘʤ ʨʝʢ, ʛʜʝ ʩʫʤʤʘʨʥʦʝ 

ʚʨʝʤʷ ʜʦʙʝʛʘʥʠʷ ʚʦʜʳ ʧʨʝʚʳʰʘʝʪ 1...2 ʯʘʩʘ, ɻ. ɸʣʝʢʩʝʝʚ ʨʘʩʯʝʪʥʫʶ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ ʦʩʘʜʢʦʚ ʧʨʠʥʠʤʘʝʪ ʨʘʚʥʦʡ  ʚʨʝʤʝʥʠ ʜʦʙʝʛʘʥʠʷ ʣʠʚʥʝʚʳʭ ʚʦʜ ʧʦ 

ʜʣʠʥʝ ʨʝʢʠ. 

ʀʤʝʷ ʩʫʪʦʯʥʳʡ ʩʣʦʡ ʦʩʘʜʢʦʚ ʟʘʜʘʥʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ Hp ʠ ʨʘʩʯʝʪʥʫʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʩʘʜʢʦʚ, ʩ ʧʦʤʦʱʴʶ ʨʘʡʦʥʥʳʭ ʢʨʠʚʳʭ ʨʝʜʫʢʮʠʠ ʦʩʘʜʢʦʚ 

(ʪʘʙʣ. 1) ʜʣʷ ʣʶʙʦʛʦ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʧʫʥʢʪʘ ʈɸ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪʥʳʡ 

ʩʣʦʡ ʧʘʚʦʜʢʦʦʙʨʘʟʫʶʱʠʭ ʩʫʪʦʯʥʳʭ ʦʩʘʜʢʦʚ ʠ ʠʭ ʩʨʝʜʥʶʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ [8]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʬʦʨʤʫʣʘ ʧʨʝʜʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (1) ʧʨʠʥʠʤʘʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

()tyj pp HFqQ 67,16%1 == .              (2) 
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ɺ ʬʦʨʤʫʣʝ (2) ʨʘʩʯʝʪʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʩʘʜʢʦʚ t ʟʘʚʠʩʠʪ ʦʪ 

ʠʩʢʦʤʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ, ʚʝʣʠʯʠʥʫ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʪʦʣʴʢʦ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʵʪʦʛʦ, ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʨʘʩʯʝʪʦʚ ɻ. ɸʣʝʢʩʝʝʚ ʚʚʦʜʠʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʛʨʘʬʠʢʠ ʠ ʬʦʨʤʫʣʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʧʘʨʘʤʝʪʨʘ  Hj   ʨʘʟʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 1 

ʆʨʜʠʥʘʪʳ ʦʩʨʝʜʥʝʥʥʳʭ ʢʨʠʚʳʭ ʨʝʜʫʢʮʠʠ ʦʩʘʜʢʦʚ () ()
()
t

ty
tyty t ==  ʠ 

pH

H
 

        

ʂʨʠʚʘʷ  ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ t, ʤʠʥ 

5 10 20 40 60 90 150 300 720 1440 2800 

I.  ʉʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʨʘʡʦʥ 

()ty  0,22 0,35 0,48 0,58 0,68 0,66 0,72 0,80 0,90 1,05 1,30 

16,67 ()ty  0,73 0,58 0,40 0,24 0,18 0,12 0,08 0,044 0,021 0,012 0,0075 

II.  ʎʝʥʪʨʘʣʴʥʳʡ ʠ ʖʛʦ-ʟʘʧʘʜʥʳʡ ʨʘʡʦʥʳ 

()ty  0,18 0,27 0,38 0,50 0,56 0,62 0,70 0,80 0,90 1,05 1,20 

16,67 ()ty  0,60 0,45 0,32 0,21 0,16 0,11 0,078 0,044 0,021 0,012 0,007 

III.  ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʨʘʡʦʥ 

()ty  0,22 0,35 0,48 0,58 0,68 0,66 0,72 0,80 0,90 1,05 1,30 

16,67 ()ty  0,73 0,58 0,40 0,24 0,18 0,12 0,080 0,044 0,021 0,012 0,0075 

 
 

ʆʩʥʦʚʥʦʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʩʪʦʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ t ʜʣʷ ʧʷʪʠ 

ʩʝʣʝʦʧʘʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʛʨʘʬʠʢʝ ʨʠʩʫʥʢʘ.  

 

ʈʠʩ.  ɿʘʚʠʩʠʤʦʩʪʴ )(tfS=
 
ʜʣ̫ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʈɸ 
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ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ Hj  ʜʣʷ ʜʚʫʭ ʚʦʜʦʪʦʢʦʚ ʩ ʢʘʞʜʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣ. 2. 

 

          ʊʘʙʣʠʮʘ 2 

ʈʘʩʯʝʪ ʚʝʣʠʯʠʥʳ  űH=100q/S  ʨʘʟʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ P% 
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=
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ʆʮʠʜʟʦʨ I ʉɺ 19,0 11,0 102 77 13,8 1,08 212 5,7 58 12,8 0,22 

ʋʨʫʪ I ʉɺ 130,0 22,7 50 75 71,4 1,29 386 3,6 56 15,3 0,27 

ɼʞʘʜʞʫʨ II  ʉɿ 52,0 12,1 81 68 42,2 1,32 190 6,5 50 13,5 0,27 

ɻʝʭʘʤʘʩʘʨ II  ʖɺ 14,0 5,8 168 83 49,4 1,75 69,0 12,0 48 29,4 0.61 

ɻʷʣʪʦ III  ʉɿ 14,5 9,0 107 60 39,5 1,43 131 8,9 42 30,6 0,73 

ʉʝʣʘʚ-

ʄʘʩʪʘʨʘ-

ɸʨʪʝʥʠ 

III  ʉɿ 322 54,0 37 60 40,2 1,01 1118 2,56 59 4,88 0,08 

ʕʣʧʠʥ IV ʖɺ 121 21,0 77 60 52,8 1,38 317 4,3 48 10,1 0,20 

ʏʦʨ-ʉʝʣʘʚ IV ʉɿ 100 33,0 71 63 49,3 1,27 543 2,65 54 18,6 0,34 

ɻʝʜʘʢʣʫ V ʖɺ 21,0 9,0 81 95 35,4 1,27 148 6,9 66 24,5 0,37 

ʍʥʘʮʘʭ  V ʖɺ 19,0 8,5 117 80 30,4 1,38 128 7,7 54 20,8 0,38 

 

ʅʘ ʧʨʠʤʝʨʝ ʪʘʙʣ. 2 ʨʘʩʩʯʠʪʘʥʳ Hj ʜʣʷ 170 ʩʝʣʝʥʦʩʥʳʭ ʨʝʢ ʈɸ. ɺʝʣʠʯʠʥʳ 

Hj  ʨʘʟʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʘ 3  

ɺʝʣʠʯʠʥʳ Hj  ʨʘʟʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʣʷ ʩʝʣʝʥʦʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʈɸ 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʡ 

ʨʘʡʦʥ 

Hj ʩ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ P% 

0,1 0,5 1 3 5 10 

I 58,0 37,0 25,5 13,0 9,5 7,5 

II  47,3 41,3 33,5 16,0 10,5 5,1 

III  31,1 26,0 16,7 12,2 7,7 4,3 

IV 111,0 59,0 44,0 22,0 17,5 10,0 

V 79,5 53,0 45,0 31,5 23,0 10,5 
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ʇʦ ʨʘʩʩʯʠʪʘʥʥʳʤ Hj  ʧʫʪʝʤ ʠʭ ʜʝʣʝʥʠʷ ʥʘ ʩʫʪʦʯʥʳʝ ʦʩʘʜʢʠ ʪʦʡ ʞʝ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʙʦʨʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʪʦʢʘ j ʝʜʠʥʠʯʥʦʛʦ 

ʧʦʪʦʢʘ. 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʢʘ ʝʜʠʥʠʯʥʳʭ ʧʘʚʦʜʢʦʚ ʨʘʟʥʳʭ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʢ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʩʪʦʢʘ 1%- ʥʦʡ ʠ ʜʨʫʛʠʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʣʠʯʠʥʳ  Hj  ʨʘʟʥʳʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ (ʪʘʙʣ. 3). 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʢʘ  1% - ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʣʷ ʪʝʭ 

ʞʝ ʚʦʜʦʪʦʢʦʚ ʧʷʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʧʨʠʚʦʜʪ̫ʩʷ ʚ ʪʘʙʣ. 4. 
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I ʆʮʠʜʟʦʨ ʇʘʤʙʘʢ  0,22 25,5 12,8 1,99 0,44 

I ʋʨʫʪ ɼʟʦʨʘʛʝʪ 0,27 25,5 15,3 1,67 0,45 

II  ɼʞʘʜʞʫʨ ɸʭʫʨʷʥ 0,27 33,5 13,5 2,48 0,67 

II  ɻʝʭʘʤʘʩʘʨ ʦʟ. ʉʝʚʘʥ 0,61 33,5 29,4 1,14 0,70 

III  ɻʷʣʪʦ ʄʘʩʪʘʨʘ 0,73 16,7 30,6 0,55 0,40 

III  ʉʝʣʘʚ-ʄʘʩʪʘʨʘ-

ɸʨʪʝʥʠ 

ʄʝʮʘʤʦʨ 0,08 16,7 4,88 3,42 0,27 

IV ɽʣʧʠʥ ɸʨʧʘ 0,20 44,0 10,1 4,35 0,87 

IV ʏʦʨ- ʉʝʣʘʚ ɸʨʘʢʩ 0,34 44,0 18,6 2,36 0,80 

V ɻʝʜʘʢʣʫ ɺʦʭʯʠ 0,37 45,0 24,5 1,85 0,69 

V ʍʥʘʮʘʭ  ɸʢʝʨʘ 0,38 45,0 20,8 2,16 0,82 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʤʝʪʦʜʠʢʝ ɻ. ɸʣʝʢʩʝʝʚʘ ʧʫʪʝʤ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʚʳʯʠʩʣʝʥʠʷ 

ʦʙʨʘʙʦʪʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ 170 ʧʘʚʦʜʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʝʥʳ ʛʨʘʬʠʢʠ ʠ ʪʘʙʣʠʮʳ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ ʨʝʢ ʈɸ. 
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A METHOD FOR DETERMI NING THE STORM RUN ï OFF OF THE RA 

MUDFLOW RIVERS  

 

Z.N. Torosyan, R.H. Ter-Minasyan, P.H. Baljyan 

 

In case of the existing methods for calculating the coefficient of the flood 

storm run-off in RA, the expenditures and their amounts do not coincide. That is why, to 

determine the storm run-off coefficient, G Alekseyevôs method with reverse - step calculations 

is used. The method is based on the values of maximum flood expenditures, the layer of daily 

precipitation, and the regional curves of precipitation reduction. Based on processing of the 

mentioned parameters of 170 storm floods, the design graphs and tables allowing to calculate 

the coefficients of the storm run-off for different rivers in RA are obtained.  

Keywords: coefficient of the storm run-off, maximum expenditure, layer of daily 

precipitation, regional curves of precipitation reduction. 
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ɺɽʉʊʅʀʂ ɻʀʋɸ. ʉɽʈʀʗ  óóɻʀɼʈʆʃʆɻʀʗ ʀ ɻʀɼʈʆʊɽʍʅʀʂɸôô.  2014. ˉ2 

ʋɼʂ 556.18:30 

ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ʀɿʄɽʅɽʅʀʗ ʉɽɿʆʅʅʆʁ ɺʆɼʅʆʉʊʀ ʀ 

ʇɸɺʆɼʂʆɺʓʍ ʇʀʂʆɺ ɻʆʈʅʓʍ ʈɽʂ ɸʈʄɽʅʀʀ ɺ ʋʉʃʆɺʀʗʍ 

ɸʅʊʈʆʇʆɻɽʅʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ 

  

ɺ.ʆ. ʊʦʢʤʘʜʞʷʥ 

 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʠʪʝʪ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈɸ 

 

ʀʟʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʝʟʦʥʥʦʡ ʚʦʜʥʦʩʪʠ ʠ ʧʘʚʦʜʢʦʚʳʭ ʧʠʢʦʚ 

ʛʦʨʥʳʭ ʨʝʢ ɸʨʤʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ 1961-2012 ʛʛ. ʥʘ ʨʝʢʘʭ ʈɸ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʠʟʤʝʥʝʥʠʷ ʩʪʦʢʘ ʨʝʢ ʢʘʢ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ, ʪʘʢ ʠ ʫʤʝʥʴʰʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 1950-

1960 ʛʛ. ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʣʦ ʤʝʩʪʦ  ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʪʦʢʦʚ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʪʦʢʘ ʨʝʢ ʈɸ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʠ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʪʚʝʪʠʪʴ ʥʘ ʨʷʜ ʚʦʧʨʦʩʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜ, ʦʩʦʙʝʥʥʦ ʚ ʩʚʷʟʠ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʩʧʫʙʣʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ, ʚʦʜʥʦʩʪʴ, ʨʝʯʥʦʡ ʩʪʦʢ, ʧʦʣʦʚʦʜʴʝ, 

ʤʝʞʝʥʴ. 

 

ɺʚʝʜʝʥʠʝ. ʆʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʚʷʟʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʨʝʯʥʳʝ ʙʘʩʩʝʡʥʳ. 

ʅʘʜʝʞʥʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʦʞʠʜʘʝʤʳʭ ʚ ʧʝʨʩʧʝʢʪʠʚʝ 

ʠʟʤʝʥʝʥʠʡ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʛʦʨʥʳʭ ʨʝʢ, ʚ 

ʙʘʩʩʝʡʥʘʭ ʢʦʪʦʨʳʭ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʪʦʢ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʬʘʢʪʦʨʳ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʣʠʰʴ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ [1]. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʙʣʝʤʳ ʤʘʣʳʭ ʨʝʢ ʩʚʷʟʘʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʩʝʟʦʥʥʦʡ ʚʦʜʥʦʩʪʠ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʪʠʧʦʚʳʝ ʛʠʜʨʦʛʨʘʬʳ 

ʨʝʢʠ (Q, ʤ
3
/ʩ) ɸʨʧʘ ʫ ʟʘʤʳʢʘʶʱʝʛʦ ʩʪʚʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ  ʥʘ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ 

ɸʨʘʨʘʪʩʢʦʡ ʜʦʣʠʥʳ ʜʣʷ ʫʩʣʦʚʠʡ ʩʝʨʝʜʠʥʳ XX ʠ ʥʘʯʘʣʘ XXI  ʚʝʢʘ. 
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ʈʠʩ. 1. ɻʠʜʨʦʛʨʘʬʳ ʨʝʢʠ ɸʨʧʘ ʫ ʟʘʤʳʢʘʶʱʝʛʦ ʩʪʚʦʨʘ ɸʨʝʥʠ ʟʘ 1953  ʠ 2012 ʛʛ. 
 

ʇʦʣʫʯʝʥʥʳʝ ʛʠʜʨʦʛʨʘʬʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʥʠʟʦʚʴʷʭ ʛʦʨʥʳʭ ʨʝʢ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʘʚʦʜʢʦʚʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʚʦʟʨʘʩʪʘʶʪ ʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʘ  ʤʝʞʝʥʥʳʝ ʨʘʩʭʦʜʳ ʩʦʢʨʘʱʘʶʪʩʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ,  ʦʩʦʙʝʥʥʦ ʚ 

ʟʘʤʳʢʘʶʱʠʭ ʩʪʚʦʨʘʭ, ʢʘʢ ʥʘ ʩʨʝʜʥʝʛʦʜʦʚʦʡ, ʪʘʢ ʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʠ 

ʤʠʥʠʤʘʣʴʥʳʡ ʩʪʦʢʠ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʛʦʨʥʳʭ ʨʝʢ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʘʣʳʝ ʠ ʜʦʞʜʝʚʳʝ ʚʦʜʳ. ʆʩʦʙʝʥʥʦ ʚʣʠʷʶʪ ʪʘʢʠʝ 

ʬʘʢʪʦʨʳ, ʢʘʢ ʟʘʧʘʩ ʚʦʜʳ ʚ ʩʥʝʛʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʘʷʥʠʷ ʩʥʝʛʘ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʨʝʢ ʈɸ ʧʦʩʪʨʦʝʥʳ 

ʛʨʘʬʠʢʠ ʠʭ ʤʥʦʛʦʣʝʪʥʝʛʦ ʠʟʤʝʥʝʥʠʷ. ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ  ʨʝʢʠ ʄʝʮʘʤʦʨ ʫ ʧʦʩʪʘ ʈʘʥʯʧʘʨ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 2, ʤʘʢʩʠʤʘʣʴʥʳʡ ʛʦʜʦʚʦʡ ʩʪʦʢ ʨʝʢʠ ʄʝʮʘʤʦʨ ʠʤʝʝʪ ʨʝʟʢʦ 

ʚʳʨʘʞʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʫʤʝʥʴʰʝʥʠʷ. ɿʘ 1926-2009 ʛʛ. ʵʪʦ ʫʤʝʥʴʰʝʥʠʝ ʚ 

ʪʝʯʝʥʠʝ 84 ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ 67%. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʚʦʚʣʝʯʝʥʠʝ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʠʟ ʩʦʩʝʜʥʠʭ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʩ ʮʝʣʴʶ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʙʳʪʦʚʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʛʦʨʦʜʘ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʦʯʝʥʴ ʯʘʩʪʦ 

ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʤʝʩʪʥʳʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʨʦʙʣʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʨʝʰʘʶʪʩʷ ʟʘ ʩʯʝʪ 

ʧʝʨʝʙʨʦʩʢʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʠʟ ʜʨʫʛʠʭ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ [2]. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʢʘ ʨʝʢʠ. 


