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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʚʦʜʦʝʤʦʚ ʛ. ʂʘʣʠʥʠʥʛʨʘʜʘ ï ʧʨʫʜʘ ʐʝʥʬʣʠʟ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʛʦ-

ʨʦʜʘ ʠ ʷʚʣʷʶʱʝʛʦʩʷ ʚʘʞʥʳʤ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʦʙʲʝʢʪʦʤ, ʚ ʢʦʪʦʨʦʤ ʨʘʟʨʝʰʝʥʦ ʢʫ-

ʧʘʥʠʝ. ʉʠʣʘʤʠ ʢʘʬʝʜʨʳ ʠʭʪʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 2018 ʛ. ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʘʷ 

ʩʲʝʤʢʘ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʩʂʦʨè, ʚ ʭʦʜʝ ʥʝʝ ʚ 

ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩʦʚʤʝʩʪʥʘʷ ʬʠʢʩʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʪʝʢʫʱʝʡ ʛʣʫʙʠʥʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʜʥʘ. ʇʝʨ-

ʚʦʥʘʯʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʧʨʦʛʨʘʤʤʳ MS Excel ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

Golden Software Surfer ʠ ArcGis. ɺʧʝʨʚʳʝ ʧʦʩʪʨʦʝʥʳ ʢʘʨʪʳ ʨʝʣʴʝʬʘ ʜʥʘ ʧʨʫʜʘ ʚ 

ʬʦʨʤʘʪʝ 2D ʠ 3D, ʧʨʦʚʝʜʝʥʳ ʛʨʘʥʠʮʳ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ. ʇʨʠ ʧʦʩʣʝʜʫʶʱʝʤ 

ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʧʨʫʜʘ ʐʝʥʬʣʠʟ: ʧʣʦʱʘʜʴ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʬʦʨʤʘ ʢʦʪʣʦʚʠʥʳ ʠ ʦʙʲʝʤ 

ʟʘʢʣʶʯʝʥʥʦʡ ʚ ʥʝʡ ʚʦʜʥʦʡ ʤʘʩʩʳ, ʜʣʠʥʘ ʥʫʣʝʚʦʡ ʠʟʦʙʘʪʳ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʠ 

ʰʠʨʠʥʘ ʧʨʫʜʘ, ʛʣʫʙʠʥʳ (ʩʨʝʜʥʷʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ), ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʨʝʟʘʥʥʦʩʪʠ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʢʨʳʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩ-

ʩʝʡʥʘ ʠ ʧʦʢʘʟʘʪʝʣʴ ʫʜʝʣʴʥʦʛʦ ʚʦʜʦʩʙʦʨʘ ʠ ʜʨ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʐʝʥʬʣʠʟ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʥʝʛʣʫʙʦʢʠʤ ʧʨʫʜʘʤ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʩ ʧʣʦʱʘʜʴʶ ʚʦʜʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ 9,1 ʛʘ ʠ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʦʡ 3,1 ʤ. ʆʯʝʨʪʘʥʠʷ ʝʛʦ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʙʣʠʟʢʠ 

ʢ ʪʨʝʫʛʦʣʴʥʠʢʫ. ʈʝʣʴʝʬ ʜʥʘ ʧʨʫʜʘ ʩʣʦʞʥʳʡ, ʩ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʚ ʩʝ-

ʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ, ʛʜʝ ʢʨʫʪʠʟʥʘ ʧʦʜʚʦʜʥʦʛʦ ʙʝʨʝʛʦʚʦʛʦ ʩʢʣʦʥʘ 

ʜʦʩʪʠʛʘʝʪ 30̄ . ɺʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʥʝʚʝʣʠʢ ï 7,3 ʛʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʘʨʴʝʨ-

ʥʳʭ ʚʦʜʦʝʤʦʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʘʪʠʤʝʪʨʠʷ, ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ, 

ʧʨʫʜ ʐʝʥʬʣʠʟ 

 

 

The paper presents the study results of one of the artificial reservoirs in Kalinin-

grad ï the Schºnflies Pond, located in the southern part of the city. It is an important 

recreational impoundment in which swimming is allowed. In 2018, the Department of 

Ichthyology and Ecology of KSTU carried out a hydroacoustic survey using the 

ASKOR data collection software-hardware complex, which allowed, in real time, joint 
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recording of the current depth and the geographical coordinates of the investigated bot-

tom. Initial processing of the field measurement results was performed using MS Excel 

spreadsheets,  Golden Software Surfer and ArcGis geoinformation systems. The maps 

of the bottom relief in 2D and 3D have been plotted for the first time; the boundaries of 

the catchment basin have been shown. During the subsequent analysis of the results ob-

tained, the main morphometric parameters of the Schºnflies pond have been deter-

mined, such as the water surface area, shape of the reservoir basin and volume of water 

mass enclosed therein, length of the contour line, maximum length and width, depth 

(average and maximum), tortuosity of coastline, coefficient of openness, as well as the 

water catchment area and specific water intake. Following the calculation results, the 

Schºnflies Pond can be defined as a medium sized water reservoir with 9.1 hectares of 

surface area and with an average depth of 3.1 m. Its coast line has a shape close to trian-

gle. The pond has a complex bottom relief, with a sharp increase in depth in the north-

ern and northeastern parts, where the steepness of the underwater coastal slope reaches 

30Á. The drainage area is not large and amounts to approximately 7.3 hectares which is 

typical for quarry reservoirs of the Kaliningrad region. 

morphometric characteristics, bathymetry, water catchment area, Schºnflies 

Pond 

 

 

ɺɺɽɼɽʅʀɽ 

ʇʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʩʪʨʦ ʩʪʦʠʪ ʥʘ ʧʦʚʝʩʪʢʝ ʜʥʷ ʤʥʦʛʠʭ ʛʦʨʦʜʦʚ ʈʦʩ-

ʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʂʘʣʠʥʠʥʛʨʘʜʘ, ʠ ʪʨʝʙʫʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʊʝʨʨʠʪʦʨʠʷ ʚʦʜʦʩʙʦʨʘ ʠ ʚʦʜʥʳʡ ʦʙʲʝʢʪ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞ-

ʥʫ ʁʝʜʠʥʫʶ ʛʝʦʩʠʩʪʝʤʫ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ: ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ, ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨ.  

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʜʦʝʤʘ ʤʦʨʬʦʣʦʛʠʷ 

ʝʛʦ ʢʦʪʣʦʚʠʥʳ ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʮʝʣʝʡ ʠ ʩʧʦʩʦʙʦʚ ʝʝ ʩʦʦʨʫʞʝʥʠʷ, ʤʝʩʪʥʳʭ 

ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʧʝʮʠʬʠʢʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʇʦʩʪʝʧʝʥʥʦ, ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʜʦʤʠʥʠ-

ʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʙʝʨʝʛʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʢʦʪʣʦʚʠʥʳ ʩʪʘʥʦ-

ʚʷʪʩʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʢʦʪʣʦʚʠʥʳ ʧʨʫʜʘ ʐʝʥʬʣʠʟ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʠ ʨʘʟʚʠʪʠʝ 

ʚʦʜʦʝʤʘ, ʝʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʚ ʪʦʣʱʝ ʚʦʜ ʠ ʪʝʢʫʱʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ.  

ʇʨʫʜ ʐʝʥʬʣʠʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʚʦʜʦʝʤʦʚ ʛ. ʂʘʣʠʥʠʥʛʨʘʜʘ, ʛʜʝ 

ʢʫʧʘʥʠʝ ʦʬʠʮʠʘʣʴʥʦ ʨʘʟʨʝʰʝʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʮʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʦʜʦʝʤʘ ʢʘʢ 

ʚʘʞʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʠʤʝʶʱʝʛʦ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʣʞ̫-

ʥʦ-ʢʫʧʘʣʴʥʦʛʦ ʦʪʜʳʭʘ: ʩʣʘʙʦʝ ʚʦʣʥʝʥʠʝ ʜʦʤʠʥʠʨʫʝʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʢʫʧʘʣʴʥʦʛʦ 

ʩʝʟʦʥʘ, ʣʝʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʢʦʤʬʦʨʪʥʘ ʜʣʷ ʢʫʧʘʥʠʷ, ʧʝʩʯʘʥʳʡ ʧʣʷʞ ʠ ʧʝʩʯʘ-

ʥʦʝ ʜʥʦ, ʥʘʣʠʯʠʝ ʧʨʠʙʨʝʞʥʦʡ ʦʪʤʝʣʠ [1].  

ʇʨʫʜ ʐʝʥʬʣʠʟ ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʞʥʦʡ ʦʢʨʘʠʥʝ ʂʘʣʠʥʠʥʛʨʘʜʘ. ɻʝʦʛʨʘʬʠʯʝ-

ʩʢʠʡ ʮʝʥʪʨ ʚʦʜʦʝʤʘ, ʧʦʥʠʤʘʝʤʳʡ ʢʘʢ ʪʦʯʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʩʝʨʝʜʠʥʝ ʤʝʞʜʫ 

ʜʚʫʤʷ ʢʨʘʡʥʠʤʠ ʪʦʯʢʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʝʝ ʰʠʨʦʪʝ ʠ ʜʦʣʛʦʪʝ [2], ʠʤʝʝʪ ʩʣʝʜʫʶ-
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ʱʠʝ ʢʦʦʨʜʠʥʘʪʳ: 54Á39'52,0" ʩ. ʰ., 20Á32'11,5" ʚ. ʜ. ɿʝʨʢʘʣʦ ʝʛʦ ʚʦʜ ʣʝʞʠʪ ʥʘ ʘʙ-

ʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʝ ʦʢʦʣʦ 12 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ.  

ɺ ʣʝʪʥʠʡ ʩʝʟʦʥ ʚʦʜʦʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʟʦʥʘ ʦʪʜʳʭʘ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʫʩʣʫʛʠ 

ʚ ʩʬʝʨʝ ʩʧʦʨʪʘ ʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʇʝʩʯʘʥʳʡ ʧʣʷʞ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʚʦ-

ʩʪʦʯʥʦʤ ʙʝʨʝʛʫ, ʧʨʠʚʣʝʢʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʳʭʘʶʱʠʭ. ɿʠʤʦʡ ʚ ʧʨʫʜʫ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʦʨʪʠʚʥʦʝ ʭʦʣʦʜʦʚʦʝ ʧʣʘʚʘʥʠʝ, ʜʝʡʩʪʚʫʝʪ ʢʨʫʛʣʦʛʦʜʠʯʥʳʡ ʙʘʩ-

ʩʝʡʥ ʥʘ ʦʪʢʨʳʪʦʡ ʚʦʜʝ. ɺʦʜʦʩʙʦʨ ʧʨʫʜʘ ʦʛʨʘʥʠʯʝʥ ʩ ʟʘʧʘʜʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 

ʧʦʣʦʪʥʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ (60 ʤ) ʦʪ ʫʨʝʟʘ ʚʦʜʳ, ʩ ʚʦ-

ʩʪʦʢʘ ï ʫʣʠʮʝʡ ʩ ʦʞʠʚʣʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ (ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 120 ʤ). ʂ ʩʝ-

ʚʝʨʫ ʦʪ ʚʦʜʦʝʤʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʪʦʨʛʦʚʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʫʨ-

ʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʫʜʘ ʐʝʥʬʣʠʟ 

Fig. 1. The Schºnflies Pond  

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀʂɸ  

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʫʜʘ ʐʝʥʬʣʠʟ, 

ʚʳʯʠʩʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʦʯʝʪʘʥʠʡ ʧʦʜʚʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʝʛʦ ʢʦʪʣʦ-

ʚʠʥʳ ʚ ʦʢʪʷʙʨʝ 2018 ʛ. ʩʠʣʘʤʠ ʢʘʬʝʜʨʳ ʠʭʪʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ 

çʂɻʊʋè ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʩʂʦʨè, ʧʨʦʛʨʘʤʤʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʘʣʴ-

ʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ ʬʠʢʩʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʢʫʱʝʡ ʛʣʫʙʠʥʝ ʩʦʚʤʝʩʪʥʦ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʦʡ. ɼʚʠʞʝʥʠʝ ʣʦʜʢʠ ʚ ʧʨʦʮʝʩʩʝ ʩʲʝʤʢʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʧʦ ʩʝʪʢʝ ʛʘʣʩʦʚ ʧʦ ʪʠʧʫ ʤʝʘʥʜʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʩʦʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʴʶ ʠ ʧʨʦʡʜʝʥʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ. ɼʣʷ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦʛʦ ʫʯʝʪʘ 

ʟʥʘʯʝʥʠʡ ʛʣʫʙʠʥ ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʝ-

ʣʴʝʬʘ ʝʛʦ ʜʥʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʬʠʢʩʘʮʠʷ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʜʦʣʴ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʚʦʜʦʝʤʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʧʝʨʚʠʯʥʦʡ 


