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ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ(ɻʀʉ) ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʪ ʧʦʩʪʨʦʝʥʠʷ 

ʤʘʨʰʨʫʪʦʚ ʜʦ ʨʘʟʚʝʜʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ɻʀʉ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʵʣʝʤʝʥʪʘʭ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘ-

ʬʠʢʠ ʤʘʥʠʧʫʣʠʨʫʶʪ ʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʯʠʩʣʝʥʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦʙʲʝʢʪʦʚ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʀʟ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ 

ɻʀʉ, ʟʘʧʦʣʥʝʥʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʟʝʤʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ɼʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʥʘʟʝʤʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʤʝʪʦʜʘʤʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʣʠ ʠʟʚʣʝʯʝʥʦ ʠʟ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʘʨʪ. [1] 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ɻʀʉ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʘʪʨʠʙʫ-

ʪʘʤ, ʧʨʠʚʷʟʘʥʥʳʤ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦʙʲʝʢʪʦʚ, ʧʦ-

ʩʪʨʦʝʥʥʳʤʠ ʚʝʢʪʦʨʥʳʤʠ ʩʣʦʷʤʠ ʥʘ ʢʘʨʪʝ. ʆʜʠʥ ʠʟ 

ʚʠʜʦʚ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʘʣʠʟʘʮʠʷ ʧʦ-

ʠʩʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʄʦʨʘʥʘ ʥʘ 

ʦʩʥʦʚʝ ʩʣʫʯʘʡʥʳʭ ʜʘʥʥʳʭ. 

ʂʦʨʨʝʣʷʮʠʷ ʠʣʠ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ð ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʠʟ ʵʪʠʭ ʚʝʣʠʯʠʥ ʩʦʧʫʪʩʪʚʫ-

ʶʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʟʥʘʯʝʥʠʡ ʜʨʫʛʦʡ 

ʠʣʠ ʜʨʫʛʠʭ ʚʝʣʠʯʠʥ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʝʨʦʡ ʢʦʨʨʝʣʷʮʠʠ ʜʚʫʭ ʩʣʫ-

ʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʩʣʫʞʠʪ ʢʦʨʨʝʣʷʮʠʦʥʥʦʝ ʦʪʥʦʰʝ-

ʥʠʝ, ʣʠʙʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ 

ʠʟʤʝʥʝʥʠʝ ʦʜʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝ ʚʝʜʸʪ ʢ 

ʟʘʢʦʥʦʤʝʨʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʜʨʫʛʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝ-

ʣʠʯʠʥʳ, ʥʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʜʨʫʛʦʡ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝ-

ʣʠʯʠʥʳ, ʪʦ ʧʦʜʦʙʥʘʷ ʩʚʷʟʴ ʥʝ ʩʯʠʪʘʝʪʩʷ ʢʦʨʨʝʣʷ-

ʮʠʦʥʥʦʡ, ʭʦʪʷ ʠ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʦʛʜʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ ʥʫʣʶ. 

ʅʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʩʫʱʝʩʪʚʫʝʪ ʚ ʢʦʥʪʝʢʩʪʝ ʜʦ-

ʢʘʟʘʪʝʣʴʩʪʚʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ 

ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʵʪʦ ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʠʩʪʠʥʘ ʧʦʢʘ ʤʳ 

ʥʝ ʩʤʦʞʝʤ ʜʦʢʘʟʘʪʴ ʦʙʨʘʪʥʦʝ. ʅʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʧʨʠʥʠʤʘʝʪʩʷ, ʣʠʙʦ ʦʪʚʝʨʛʘʝʪʩʷ 
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ʥʫʣʝʚʘʷ ʪʝʦʨʠʷ. ʊʘʢ ʯʪʦ ʥʫʣʝʚʘʷ ʪʝʦʨʠʷ ʦʜʠʥ ʠʟ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʟʫʯʝʥʠʝ ʜʘʥʥʳʭ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʄʦʨʘʥʘ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʣʫʞʠʪ ʜʣʷ ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʟʦʥʘʤʠ(ʦʙʲʝʢʪʘʤʠ). 

ɺʳʙʦʨʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʄʦʨʘʥʘ ʤʦ-

ʛʫʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʳʝ ʟʥʘʯʝʥʠʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ï1 

ʜʦ +1. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʄʦʨʘʥʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 
 

ʛʜʝ n ï ʯʠʩʣʦ ʪʦʯʝʢ ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʝʜʠʥʠʮ; x ï ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʝʩʫʶʱʝʡ ʥʘʩ ʧʝʨʝʤʝʥ-

ʥʦʡ; - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ ʧʦ ʚʩʝʡ ʩʦʚʦ-

ʢʫʧʥʦʩʪʠ ʟʥʘʯʝʥʠʡ; wij ï ñʚʝʩò, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ 

ʩʪʝʧʝʥʴ ʙʣʠʟʦʩʪʠ (ʠʣʠ ʫʜʘʣʝʥʥʦʩʪʠ) ʤʝʞʜʫ ʪʦʯʢʘ-

ʤʠ i ʠ j ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʤ ʚʘʨʠ-

ʘʥʪʝ ʚ ʢʘʯʝʩʪʚʝ ʚʝʩʦʚʦʡ ʧʝʨʝʤʝʥʥʦʡ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʘʞʜʦʡ ʧʘʨʦʡ 

ʪʦʯʝʢ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ɺ ʩʣʫʯʘʝ ʧʨʠʩʫʪʩʪʚʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ, ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʄʦʨʘʥʘ ʙʦʣʴʰʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ. 

 

 
 

ɼʣʷ ʥʘʰʝʡ ʧʨʦʛʨʘʤʤʳ ʚʦʟʴʤʝʤ ʩʣʫʯʘʡʥʳʝ 

ʜʘʥʥʳʝ, ʫʢʘʞʝʤ ʤʝʨʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʫʜʘʣʝʥʥʦ-

ʩʪʠ ʥʘ ʢʘʨʪʝ(ʨʠʩʫʥʦʢ 3) ʠ ʚʳʚʝʜʝʤ ʤʘʪʨʠʮʫ ʩʦʩʦʝ-

ʜʝʡ(ʨʠʩʫʥʦʢ 4). 

 
ʈʠʩʫʥʦʢ 1 ï ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ 

 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʄʘʪʨʠʮʘ ʩʦʩʝʜʝʡ 

 

ɼʘʣʴʰʝ ʨʘʩʩʤʦʪʨʠʤ ʢʦʜ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦ-

ʛʨʘʤʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʩ 

ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʄʦʨʘʥʘ. 
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ʂʦʜ ʧʨʦʛʨʘʤʤʳ: 

 

import math 

 

matrix = 

[[0,1,1,0,0,0],[1,0,1,1,0,0],[1,1,0,1,1,0],[0,1,1,0,1,1], 

[0,0,1,1,0,1],[0,0,0,1,1,0]] 

x = [2.6,0.5,2.4,0.3,3.8,0.6] #ʤʝʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʡ ʫʜʘʣʝʥʥʦʩʪʠ i ʦʪ j 

 

kolvoreg = len(x) #ʢʦʣ-ʚʦ ʨʝʛʠʦʥʦʚ 

 

for s in range(0, kolvoreg): 

 matrix.append([])  

 for n in range(0, kolvoreg): 

 matrix[s].append(0) 

 

ves = 0 

x = [2.6,0.5,2.4,0.3,3.8,0.6] 

for s in range(0,kolvoreg): #ɺʳʯʠʩʣʷʝʤ ʚʝʩ ʤʘʪʨʠ-

ʮ  r

 for n in range(0,kolvoreg): 

 ves+= matrix[s][ n]  

 

srednee = sum(x)/len(x) 

print('Srednee:', srednee) 

chisl = 0 

znamen = 0 

 

for s in range(0,kolvoreg): 

 znamen+= math.pow((x[s] -srednee), 2) #ɺʳʯʠʩʣʝ-

ʥʠʝ ʟʥʘʤʝʥʘʪʝʣʷ 

for n in range(0,kolvoreg): 

 chisl+= matrix[s][ n]*(( x[n] -srednee))*((x[s] -

srednee)) #ɺʳʯʠʩʣʝʥʠʝ ʯʠʩʣʠʪʝʣʷ ʜʣʷ ʢʦʵʬʬʠʮʝʥ-

ʪʘ ʄʦʨʘʥʘ 

 

i = (kolvoreg/ ves)*(chisl/znamen) #ʈʘʩʯʝʪ ʢʦʵʬʬʠ-

ʮʝʥʪʘ ʄʦʨʘʥʘ 

e = -1/(kolvoreg - 1) # ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

E(I ) ʚ ʛʠʧʦʪʝʟʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ 

 

if i > e: #ɽʩʣʠ ʢʦʵʬʠʮʝʥʪ ʄʦʨʘʥʘ ʙʦʣʴʰʝ ʯʝʤ 

ʤʘʪ.ʦʞʠʜʘʥʠʝ, ʩʚʷʟʴ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʧʨʠʩʫʪ-

ʩʪʚʫʝʪ 

 print('ʉʚʷʟʴ ʝʩʪʴ, ʚ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʘʭ ʚʩʝ ʧʦʭʦ-

ʞʝ') 

else: 

 print('ʊʦʯʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ') 

ɼʘʣʝʝ ʥʘ ʨʠʩʫʥʢʝ 5 ʠʟʦʙʨʘʞʝʥ ʢʦʥʝʯʥʳʡ ʨʝ-

ʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

 

ɺ ʩʪʘʪʴʝ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʄʦʨʘʥʘ ʜʣʷ ʥʘʭʦʞ-

ʜʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʠʟ ʥʝʛʦ ʩʣʝ-

ʜʫʝʪ ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʝʛʠʦʥʘʤʠ ʧʨʠ 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʝʄʝʨʩ, ʄʘʡʢʣ ʅ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʀʥ-
ʬʦʨʤʘʮʠʦʥʥʳʝ ʉʠʩʪʝʤʳ. ʆʩʥʦʚʳ.: ʇʝʨ. ʩ ʘʥʛʣ. ï 

ʄ.: ɼʘʪʘ+, 1999; 
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ʌɻɸʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

 

 

ʇʈʀʄɽʅɽʅʀɽ ɸʈʍʀʊɽʂʊʋʈʓ VIPER ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ ʄʆɹʀʃʔʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ 

AQUA ʅɸ ɹɸɿɽ ʆʉ ANDROID 

 

Elsufev K.A., 

 Muraveva Y.I., 

Andoni V.V., 

Verhoturova M.V., 

Vdovih P.E., 

Mazun A.A., 

Zhuravel V.V. 

Siberian Federal University 

Institute of Space and Information Technologies 

 

THE USE OF VIPER ARCHITECTURE FOR THE DEVELOPMENT OF THE AQUA MOBILE 

APPLICATION BASED ON THE ANDROID OS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʧʨʠʤʝʥʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʨʝʰʝʥʠʷ VIPER ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

Android ʧʨʠʣʦʞʝʥʠʷ. ʇʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʚ ʧʨʠʣʦʞʝʥʠʠ Aqua. 

Abstract 

This article describes the use of VIPER architectural solution for building an Android application. Shown 

implementation examples in the Aqua application. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʘ Viper, ANDROID, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

Key words: Viper architecture, ANDROID, mobile application. 

 

ʇʨʠʤʝʥʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʣʝʛʯʘʝʪ ʧʨʦ-

ʮʝʩʩ ʜʦʙʘʚʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʦʝʢ-

ʪʘ, ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʢʦʜʦʤ ʧʫʪʝʤ ʨʘʟʙʠʝʥʠʝ ʦʥʦʛʦ 

ʥʘ ʯʘʩʪʠ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ 

Android-ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʧʦʧʫʣʷʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ 

VIPER (View, Interactor, Presenter, Entity, Router). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʚʣʘʜʝʝʪ 

ʤʦʙʠʣʴʥʳʤ ʛʘʜʞʝʪʦʤ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝ-

ʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣ 

ʫʩʪʨʦʡʩʪʚʘ. ɹʫʜʴ-ʪʦ ʬʘʡʣʦʚʳʡ ʤʝʥʝʜʞʝʨ ʠʣʠ ʤʝʩ-

ʩʝʥʜʞʝʨ (Viber, WhatsUp). ɹʝʟ ʥʠʭ ʫʞʝ ʥʝʚʦʟʤʦʞ-

ʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʩʦʚʨʝʤʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʚʷ-

ʟʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʠʣʦ-

ʞʝʥʠʡ, ʘ ʠʭ ʧʨʦʜʫʢʮʠʶ ʣʝʛʢʦ ʤʦʛʫʪ ʫʩʪʘʥʦʚʠʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʧʣʦʱʘʜʢʠ 

(PlayMarket, AppStore). 

ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʧʠʰʝʪʩʷ ʦʛʨʦʤ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʢʦʜʘ, ʝʩʣʠ ʚʩʝ ʦʧʠʩʳʚʘʝʪʩʷ ʚ 

ʦʜʥʦʤ ʧʘʪʪʝʨʥʝ ʩ ʢʦʜʦʤ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʦ ʨʘʙʦ-

ʪʘʪʴ, ʜʣʷ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʧʦʩʪʦ-

ʷʥʥʦ ʠʩʢʘʪʴ, ʛʜʝ ʥʘʯʠʥʘʝʪʩʷ ʪʘ ʠʣʠ ʠʥʘʷ ʬʫʥʢʮʠʷ, 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʪʦʨʝʥʠʝ ʢʦʜʘ. ɼʣʷ 

ʫʧʨʦʱʝʥʠʷ ʨʘʙʦʪʳ ʩʦʟʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʨʭʠʪʝʢ-

ʪʫʨʳ ʧʨʠʣʦʞʝʥʠʡ.  

Viper ʘʨʭʠʪʝʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ 

ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʩʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ. ʀʟʥʘʯʘʣʴʥʦ 

ʵʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʦʟʜʘʚʘʣʘʩʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʠ-

ʣʦʞʝʥʠʡ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ IOS, ʥʦ ʩ ʪʝʯʝ-

ʥʠʝʤ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʥʘ Android-ʫʩʪʨʦʡʩʪʚʘ.  

VIPER - ʵʪʦ ʧʦʜʭʦʜ ʢ ʘʨʭʠʪʝʢʪʫʨʝ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʜʝʷʭ ʈʦʙʝʨʪʘ ʄʘʨ-

ʪʠʥʘ, ʠʟʣʦʞʝʥʥʳʭ ʠʤ ʚ ʩʪʘʪʴʝ The Clean 

Architecture. 

ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ VIPER. 

ʇʣʶʩʳ: 

¶ ʇʦʚʳʰʝʥʠʝ ʪʝʩʪʠʨʫʝʤʦʩʪʠ Presentation-

ʩʣʦʷ ʧʨʠʣʦʞʝʥʠʡ. 

¶ ʇʦʣʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʤʦʜʫʣʝʡ ʜʨʫʛ ʦʪ 
ʜʨʫʛʘ - ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝʟʘʚʠʩʠʤʦ ʠʭ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʠ ʧʝʨʝʠʩʧʦʣʴʟʦʚʘʪʴ. 

¶ ʇʝʨʝʜʘʯʘ ʧʨʦʝʢʪʘ ʜʨʫʛʠʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ, 

ʣʠʙʦ ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʛʦ, ʜʘʝʪʩʷ ʥʘʤʥʦʛʦ ʧʨʦʱʝ, ʪʘʢ 

ʢʘʢ ʦʙʱʠʝ ʧʦʜʭʦʜʳ ʢ ʘʨʭʠʪʝʢʪʫʨʝ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝ-

ʣʝʥʳ. 

ʄʠʥʫʩʳ: 

¶ ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʩʦʚ ʚ 
ʧʨʦʝʢʪʝ, ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʤʦʜʫʣʷ. 
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¶ ʆʪʩʫʪʩʪʚʠʝ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʥʘʙʦʨʘ 
ʢʦʥʢʨʝʪʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, best practices ʠ ʧʨʠʤʝ-

ʨʦʚ ʩʣʦʞʥʳʭ ʧʨʠʣʦʞʝʥʠʡ.[2] 

ʂʦʥʮʝʧʮʠʷ ʘʨʭʠʪʝʢʪʫʨʳ VIPER ʦʪʦʙʨʘʞʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1. ʄʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʩʪʨʦʛʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʤʝʞʜʫ ʩʣʦʷʤʠ ʧʨʦʛʨʘʤʤʳ.  

 
ʈʠʩʫʥʦʢ 1 ï ɸʨʭʠʪʝʢʪʫʨʘ VIPER 

 

ʈʘʩʩʤʦʪʨʠʤ ʘʨʭʠʪʝʢʪʫʨʫ VIPER ʥʘ ʧʨʠʤʝʨʝ 

ʬʫʥʢʮʠʦʥʘʣʘ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʧʨʠʣʦ-

ʞʝʥʠʝ Aqua, ʧʨʦʩʪʦʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʟʘʢʘʟʘ ʚʦʜʳ 

ʚ ʦʬʠʩʳ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʀʥʪʝʨʬʝʡʩ ʘʚʪʦʨʠʟʘʮʠʠ 

 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟ-

ʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤ ʜʠʘ-

ʛʨʘʤʤʫ ʢʣʘʩʩʦʚ(ʈʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3 ï ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ 

 

ɺ ʜʠʘʛʨʘʤʤʝ ʦʪʦʙʨʘʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʳ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ActivityLogin(View) ï ʩʦʜʝʨʞʠʪ ʠʥʪʝʨʬʝʡʩ 

ʚʚʦʜʘ ʜʘʥʥʳʭ. 

LoginPresenter(Presenter) ï ʦʧʨʝʜʝʣʷʝʪ ʢʫʜʘ 

ʦʪʜʘʪʴ ʫʧʨʘʚʣʝʥʠʝ. 

LoginRouter(Router) ï ʦʪʚʝʯʘʝʪ ʟʘ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʵʢʨʘʥʦʚ ʠʥʪʝʨʬʝʡʩʘ, ʟʘ ʚʳʟʦʚ ʠ 

ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʤʝʞʜʫ ʥʠʤʠ. 

AsyncLoginInteractor(Interactor) ï ʩʦʜʝʨʞʠʪ ʚ 

ʩʝʙʝ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ ʧʨʠʣʦʞʝʥʠʷ.  

PerferenceHelper(Entity) ï ʨʝʧʦʟʠʪʦʨʠʡ ʧʨʠ-

ʣʦʞʝʥʠʷ. 

 

View  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʬʝʡʩ, ʩ ʢʦʪʦʨʳʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘ ʵʢʨʘʥʝ ʩʚʦʝʛʦ 

ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʉʦʜʝʨʞʠʪ ʪʦ, ʯʪʦ ʧʝʨʝʜʘʣ 

ʝʤʫ Presentor ʠ ʨʝʪʨʘʥʩʣʠʨʫʝʪ ʚ Presenter ʜʘʥʥʳʝ 

ʚʚʝʜʝʥʠʝ ʟʜʝʩʴ. 

 
ʈʠʩʫʥʦʢ 4 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ View 

 

Presenter  

ʉʦʜʝʨʞʠʪ ʣʦʛʠʢʫ ʫʧʨʘʚʣʝʥʠʷ  

ʗʚʣʷʝʪʩʷ ʥʝʢʠʤ ñʧʨʦʚʦʜʥʠʢʦʤò, ʤʝʞʜʫ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝʤ ʠ ʙʠʟʥʝʩ-ʣʦʛʠʢʦʡ, (ʢʦʪʦʨʳʡ ʨʝʰʘʝʪ 

ʢʫʜʘ ʧʝʨʝʜʘʪʴ ʫʧʨʘʚʣʝʥʠʝ). ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʟʘʧʨʦʩ, 

ʧʦʩʪʫʧʘʶʱʠʡ ʩʦ View, ʠ ʨʝʰʘʝʪ, ʢʫʜʘ ʦʪʧʨʘʚʠʪʴ 

ʝʛʦ ʜʘʣʴʰʝ ʚ Router ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʢʥʘ Activity  

ʠʣʠ ʞʝ ʧʝʨʝʜʘʝʪ ʬʫʥʢʮʠʶ ʙʠʟʥʝʩ-ʣʦʛʠʢʝ. ʏʘʱʝ 

ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʦʧʝʨʘʪʦʨʘ switch-case. 
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ʈʠʩʫʥʦʢ 5 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ Presenter 

 

Router 

ʆʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʵʢʨʘʥʘʤʠ 

ʧʨʠʣʦʞʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 6 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ Router 

 

Interactor  

ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ ʜʣʷ ʫʧʨʘʚʣʝ-

ʥʠʷ ʦʙʲʝʢʪʘʤʠ ʜʘʥʥʳʭ(Entity). ʌʫʥʢʮʠʠ, ʚʳʧʦʣ-

ʥʷʶʱʠʝʩʷ ʚ Interactor, ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

 
ʈʠʩʫʥʦʢ 7 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ Interactor 

 

Entity  

ʕʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳ-

ʤʠ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʪʦʣʴʢʦ Interacor. ʆʥ ʥʠʢʦʛʜʘ 

ʥʝ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʫʨʦʚʥʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʅʘ 

ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ Entity ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ Prefer-

enceHelper. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. Robert Martin, The Clean Architecture [ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://8thlight.com/blog/uncle-bob/2012/08/13/the-

clean-architecture.html 

2. Rambler&Co, ʂʥʠʛʘ VIPER 
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ʇʝʯʫʨʠʥʘ ɽ.ʂ. 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʑʝʙʣʳʢʠʥ ɸ.ɻ. 

ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʊ. ʊʨʫʙʠʣʠʥʘ,  

ʛ. ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʂʆʄʇʔʖʊɽʈʅɸʗ ɻʈɸʄʆʊʅʆʉʊʔɺ ʉʆɺʈɽʄɽʅʅʆʄ ʆɹʑɽʉʊɺɽ 
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COMPUTER LITERACY IN A MODERN SOCIETY  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʧʦʜʥʷʪ ʚʦʧʨʦʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʝʸ ʚʣʠʷʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ 

ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʚ ʦʙʱʝʩʪʚʝ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʕɺʄ ʨʷʜʦʚʳʭ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ, ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʣʠʢʙʝʟʘ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʚʦʟʨʘʩʪ-

ʥʳʭ ʛʨʫʧʧ. 

Annotation 

This article will raise the issue of computer literacy and its impact on the modern life of a person in society. 

The main aspects of interaction with computers of ordinary users was described, gave recommendations on the 

organization of the educational program on computer literacy for all age groups. 
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ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʝʥʷʝʪ 

ʞʠʟʥʴ ʣʶʜʝʡ ʠʟ ʚʝʢʘ ʚ ʚʝʢ. ʆʙʲʸʤʳ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ, ʨʘʩʪʫʪ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ. ʀ ʪʘʢ 

ʢʘʢ ʨʦʣʴ ʢʦʤʧʴʶʪʝʨʘ ʚ ʞʠʟʥʠ ʨʷʜʦʚʦʛʦ ʯʝʣʦʚʝʢʘ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʪʦ ʚʦʧʨʦʩ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʚʩʪʘʸʪ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʠ ʨʘʟʚʠʪʠʷ (OECD) ʧʨʦʚʝʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʚ ʧʝʨʠʦʜ 

2011-2015 ʛʛ ʚ 33 ʩʪʨʘʥʘʭ. 

ɹʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʦʢʦʣʦ 216 000 ʯʝʣʦʚʝʢ, ʠ 

ʥʘ ʢʘʞʜʫʶ ʠʟ ʩʪʨʘʥ ʧʨʠʰʣʦʩʴ ʢʘʢ ʤʠʥʠʤʫʤ 5 ʪʳ-

ʩʷʯ ʨʝʩʧʦʥʜʝʥʪʦʚ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʦʮʝʥʢʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʜʣʷ ʣʶʜʝʡ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 16 ʜʦ 65 ʣʝʪ. 

ɿʘʜʘʯʠ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʩʣʦʞʥʦʩʪʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʯʝʪʳʨʝ 

ʫʨʦʚʥʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʟʥʘʥʠʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʪʠʧʫ ʟʘʜʘʯ. 

ʅʠʞʝ ʫʨʦʚʥʷ 1 (ʠʣʠ ʫʨʦʚʝʥʴ 0) - 14% ʚʟʨʦʩ-

ʣʳʭ 

ʃʠʮʘ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʤʦʛʫʪ ʨʝʰʘʪʴ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʪʦʣʴʢʦ ʦʜʥʦʡ ʬʫʥʢʮʠʠ ʠʥʪʝʨʬʝʡʩʘ, ʥʝ ʚʳ-

ʧʦʣʥʷʷ ʜʝʜʫʢʪʠʚʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ.  

ʇʨʠʤʝʨ ʟʘʜʘʯʠ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ: ʫʜʘʣʝʥʠʝ ʩʦ-

ʦʙʱʝʥʠʷ ʚ ʧʨʠʣʦʞʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. 

ʋʨʦʚʝʥʴ 1 - 29% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʵʪʦʡ ʛʨʫʧʧʳ ʤʦʛʫʪ ʨʝʰʘʪʴ ʟʘ-

ʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ ʠ ʧʨʠʚʳʯʥʳʝ 

ʤʝʪʦʜʳ. ʅʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ 

ʠʣʠ ʚʝʙ-ʙʨʘʫʟʝʨʘ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥ-

ʬʦʨʤʘʮʠʠ ʠʣʠ ʢʦʤʘʥʜʘʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʧʨʦʙʣʝʤʳ, ʥʠʢʘʢʠʭ ʪʨʫʜʥʳʭ ʜʝʡʩʪʚʠʡ ʥʝ ʪʨʝ-

ʙʫʝʪʩʷ. 

ʇʨʠʤʝʨ ʟʘʜʘʯʠ: ʥʘʡʪʠ ʚʩʝ ʧʠʩʴʤʘ ʢʦʥʢʨʝʪʥʦʛʦ 

ʘʜʨʝʩʘʪʘ. 

ʋʨʦʚʝʥʴ 2 - 26% ʚʟʨʦʩʣʳʭ 

ɿʘʜʘʯʠ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʢʘʢ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ, ʪʘʢ ʠ ʢʦʥʢʨʝʪʥʳʭ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ. ʅʘʧʨʠʤʝʨ, ʨʝʩʧʦʥʜʝʥʪ ʤʦ-

ʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʫʶ ʦʥʣʘʡʥ-ʬʦʨʤʫ, ʢʦʪʦʨʘʷ 

ʝʱʝ ʝʤʫ ʥʝ ʠʟʚʝʩʪʥʘ. ʏʪʦʙʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʩʘʡʪʘʤ ʠʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʠʤʝʨ ʟʘʜʘʥʠʷ: ʥʘʡʪʠ ʜʦʢʫʤʝʥʪ, ʦʪʧʨʘʚʣʝʥ-

ʥʳʡ ɼʞʦʥʦʤ ʉʤʠʪʦʤ ʚ ʦʢʪʷʙʨʝ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. 

ʋʨʦʚʝʥʴ 3 - 5% ʚʟʨʦʩʣʳʭ 

ɿʘʜʘʯʠ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʢʘʢ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ, ʪʘʢ ʠ ʢʦʥʢʨʝʪʥʳʭ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʝ-

ʚʦʟʤʦʞʥʘ ʙʝʟ ʠʥʪʝʨʥʝʪ-ʩʝʨʬʠʥʛʘ ʠ ʦʙʨʘʱʝʥʠʷ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ. 

ʅʘʧʨʠʤʝʨ: ʉʦʩʪʘʚʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʜʣʷ ʢʦʥ-

ʬʝʨʝʥʮ-ʟʘʣʘ ʠʣʠ ʫʟʥʘʪʴ ʧʨʦʮʝʥʪ ʧʠʩʝʤ, ʦʪʧʨʘʚ-

ʣʝʥʥʳʭ ɼʞʦʥʦʤ ʉʤʠʪʦʤ ʚ ʧʨʦʰʣʦʤ ʤʝʩʷʮʝ, ʢʦʪʦ-

ʨʳʝ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʝ. 
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ʅʝ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʧʴʶʪʝʨʳ - 26% ʚʟʨʦʩʣʳʭ 

ɽʩʣʠ ʩʫʤʤʠʨʦʚʘʪʴ ʧʨʦʮʝʥʪʳ ʜʣʷ ʚʩʝʭ ʯʝʪʳʨʝʭ 

ʫʨʦʚʥʝʡ, ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʮʝʣʦʤ ʦʥʠ ʥʝ ʜʘʶʪ 

100%. ʏʝʪʚʝʨʪʴ ʚʩʝʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ ʩʧʨʘʚʠʣʘʩʴ 

ʥʠ ʩ ʦʜʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚʦʦʙʱʝ ʥʝ ʤʦ-

ʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʳ. 

ʈʦʣʴ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝ-

ʣʦʚʝʢʘ ʨʘʩʪʝʪ. ʂʦʤʧʴʶʪʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ: ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ ʦʙʣʘʩʪʠ ʤʝ-

ʜʠʮʠʥʳ ʠ ʦʙʨʘʟʦʚʘʥʠʷ [1]. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʦʙʣʘʩʪʴʶ ʜʣʷ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ, ʤʘʛʘʟʠʥʦʚ, ʫʯʨʝʞʜʝʥʠʡ, ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ 

[2]. 

ʂʦʤʧʴʶʪʝʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ [3]. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʩʨʝʜʠ ʛʨʘʞʜʘʥ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʪʨʝʙʦʚʘʥʠʝʤ ʧʦʣʥʦʡ ʞʠʟʥʠ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ ʠ ʫʩʧʝʰʥʦʡ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʩʪʨʘʥʳ, ʚ ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ ʧʨʝʜʤʝʪʳ ʢʘʢ ʠʥʬʦʨʤʘʪʠʢʘ 

ʠʣʠ ʦʩʥʦʚʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʯʪʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʸʤ ʦʭʚʘʪʳʚʘʝʪ ʦʢʦʣʦ 60% ʚʩʝʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [4]. 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʢʨʦʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʧʦʩʦʙʝ 

ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʝ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʩʪʫ-

ʜʝʥʪʘ, ʦʙʲʷʩʥʠʪʴ ʥʘʩʢʦʣʴʢʦ ʦʚʣʘʜʝʥʠʝ ʪʝʤʠ ʠʣʠ 

ʠʥʳʤʠ ʥʘʚʳʢʘʤʠ ʦʙʨʘʱʝʥʠʷ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʣʝʛʯʠʪ ʠʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʞʠʟʥʴ ʠ 

ʩʵʢʦʥʦʤʠʪ ʤʝʩʷʮʳ ʚʨʝʤʝʥʠ [5]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ 

ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʥʠʤʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʤ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʚʦʠʭ ʠʥʪʝʨʝʩʘʭ. ʇʝʨʚʳʤ 

ʰʘʛʦʤ ʜʣʷ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʡ 

ʚʠʜʝʦʭʦʩʪʠʛ çYoutubeè, ʢʦʪʦʨʳʡ ʧʨʠ ʜʦʣʞʥʦʤ 

ʫʩʝʨʜʠʠ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʢʦʚ ʢʘʢ ʥʘ ʨʫʩʩʢʦʤ, ʪʘʢ ʠ ʥʘ ʘʥ-

ʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʡ ʩʧʦʩʦʙ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʪʝʭ, ʢʪʦ ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʯʠʥʝ ʥʝ 

ʭʦʯʝʪ ʧʦʢʘʟʳʚʘʪʴ ʩʚʦʠ ʧʨʦʙʝʣʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʤʧʴʶʪʝʨʘ, ʠʣʠ ʥʝʪ ʬʠʥʘʥʩʦʚʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʦʙʥʳʭ ʟʘʥʷʪʠʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ: 

1. ʅʝʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʢʫʨʩ ʦʙʫʯʘʶ-

ʱʠʭ ʚʠʜʝʦ ʠʣʠ ʣʝʢʮʠʡ, ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʦʪʙʠʪʴ 

ʞʝʣʘʥʠʝ ʥʘʫʯʠʪʴʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʭʥʠʢʦʡ, ʥʦ ʠ 

ʚʳʟʚʘʪʴ ʦʪʚʨʘʱʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʫʧʦʤʠʥʘʥʠʠ 

ʧʦʧʳʪʦʢ ʯʪʦ-ʪʦ ʥʦʚʦʝ ʠʟʫʯʠʪʴ; 

2. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʣʶʜʷʤ ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʠʭ ʢʪʦ-ʪʦ ʢʫʨʠʨʦʚʘʣ ʚ ʚʦʧʨʦʩʝ ʠʟʫʯʝʥʠʷ, 

ʠʥʘʯʝ ʚʩʝ ʧʦʧʳʪʢʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ʚʪʦʨʦʤ, ʘ 

ʠʥʦʛʜʘ ʠ ʥʘ ʧʝʨʚʦʤ ʫʨʦʢʝ, ʪ.ʝ. ʥʝʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪ-

ʩʷ ʧʝʨʩʦʥʘʣʴʥʳʡ ʪʴʶʪʦʨ; 

3. ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ 
ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʚʝʜʴ 

ʙʦʣʴʰʠʥʩʪʚʫ ʠʟ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʦ ʟʘʧʦʤ-

ʥʠʪɹ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠ ʘʣʛʦʨʠʪʤʦʚ, 

ʜʘʞʝ ʜʣʷ ʦʙʳʜʝʥʥʦʛʦ ʧʦʠʩʢʘ ʚ ʗʥʜʝʢʩʝ ʠʣʠ ɻʫʛʣʝ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʝʨʚʳʡ ʩʧʦʩʦʙ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʜʝʪʝʡ, ʧʦʜʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʳʭ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʧʴʶʪʝʨʦʤ ʥʘ ʙʘʟʦʚʦʤ 

ʫʨʦʚʥʝ, ʪ.ʝ. ʥʘʡʪʠ ʙʨʘʫʟʝʨ, ʚʙʠʪʴ ʚ ʧʦʠʩʢʦʚʫʶ 

ʩʪʨʦʢʫ ʪʨʝʙʫʝʤʳʡ ʟʘʧʨʦʩ ʠ ʧʦʧʳʪʘʪʴʩʷ ʥʘʡʪʠ ʠʥ-

ʪʝʨʝʩʫʶʱʠʡ ʠʭ ʨʝʟʫʣʴʪʘʪ. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴ-

ʥʳʤ ʜʣʷ ʣʠʮ, ʤʘʣʦ ʟʥʘʢʦʤʳʤ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤ 

ʢʦʤʧʴʶʪʝʨʦʤ, ʘ ʪʘʢʞʝ ʣʠʮ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ 

ʥʘʫʯʠʪʴʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʶ 

ʪʝʭʥʠʢʫ. ʆʥ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʠʩʢ ʠ ʦʙʫʯʝʥʠʝ ʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʫʨʩʘʭ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ 

ʯʘʩʪʦ ʧʨʦʚʦʜʷʪ ʚ ʰʢʦʣʘʭ ʠ ʚʳʩʰʠʭ ʟʘʚʝʜʝʥʠʷʭ, ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ. ʆʥʠ ʙʳʚʘʶʪ ʢʘʢ ʧʣʘʪʥʳʝ, ʛʜʝ ʩ ʚʘʤʠ 

ʙʫʜʝʪ ʟʘʥʠʤʘʪʴʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʙʫʯʝʥʥʳʡ 

ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʠ ʟʘʢʨʝʧʠʪʴ 

ʩʚʦʠ ʥʘʚʳʢʠ ʥʘ ʧʨʘʢʪʠʢʝ, ʪʘʢ ʠ ʙʝʩʧʣʘʪʥʳʝ, ʧʨʠ-

ʯʸʤ ʚʪʦʨʳʝ ʚʩʸ ʯʘʱʝ ʧʦʟʠʮʠʦʥʠʨʫʶʪʩʷ ʢʘʢ ʚʝʙ-

ʙʠʥʘʨʳ, ʛʜʝ ʦʜʠʥ ʯʝʣʦʚʝʢ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʥʝʪʘ 

ʧʨʦʚʦʜʠʪ ʫʨʦʢʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʪʘʢʠʭ ʢʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʦʨ-

ʛʘʥʠʟʦʚʘʥʥʘʷ ʧʨʠ ʂʫʙɻɸʋ ʠʤ. ʀ.ʊ. ʊʨʫʙʠʣʠʥʘ 

ʤʘʣʘʷ ʘʢʘʜʝʤʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ, ʢʦʪʦʨʘʷ ʧʦʟ-

ʚʦʣʷʝʪ ʰʢʦʣʴʥʠʢʘʤ ʟʘʧʠʩʘʪʴʩʷ ʥʘ ʢʫʨʩʳ ʧʦʚʳʰʝ-

ʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʩʦʚʝʨ-

ʰʝʥʥʦ ʙʝʩʧʣʘʪʥʦ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ 

çɸʟʙʫʢʘ ʠʥʪʝʨʥʝʪʘè ʦʜʥʦʛʦ ʠʟ ʧʨʦʚʘʡʜʝʨʦʚ ʈʌ 

çʈʦʩʪʝʣʝʢʦʤè ʠ ʇʝʥʩʠʦʥʥʦʛʦ ʬʦʥʜʘ ʈʌ, ʢʦʪʦʨʳʡ 

ʩʦʟʜʘʥ ʩ ʮʝʣʴʶ ʦʙʣʝʛʯʝʥʠʷ ʜʦʩʪʫʧʘ ʧʝʥʩʠʦʥʝʨʦʚ ʢ 

ʧʦʣʫʯʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 

ʚʠʜʝ ʯʝʨʝʟ ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʙʣʘʛʦʜʘʨʷ ʦʙʫʯʝʥʠʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘ-

ʤʦʪʥʦʩʪʠ.  

ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ʫʩʢʦʨʷʝʪ ʩʚʦʠ 

ʪʝʤʧʳ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʞʝ ʥʝʤʘʣʦ ʣʶʜʝʡ ʚ 

ʚʦʟʨʘʩʪʝ ʦʩʚʦʠʣʠ ʨʘʙʦʪʫ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʥʘ ʜʦʩʪʘ-

ʪʦʯʥʦ ʭʦʨʦʰʝʤ ʫʨʦʚʥʝ. ʆʜʥʘʢʦ ʚ ʠʟʦʙʠʣʠʠ ʨʘʟ-

ʣʠʯʥʦʛʦ ʨʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʟʘʯʘ-

ʩʪʫʶ ʚʦʟʥʠʢʘʝʪ ʧʫʪʘʥʠʮʘ ʚ ʧʦʥʷʪʠʷʭ ʥʝʢʦʪʦʨʳʭ 

ʘʩʧʝʢʪʦʚ, ʧʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʩʘʤʦʦʙʫʯʝʥʠʷ ʣʫʯʰʝ 

ʥʘʯʠʥʘʪʴ ʩ ʘʟʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʫʨʩʦʚ ʠ 

ʫʨʦʢʦʚ, ʛʜʝ ʧʦʩʪʝʧʝʥʥʦ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʩʪʨʫʢ-

ʪʫʨʠʨʦʚʘʪʴʩʷ ʚ ʛʦʣʦʚʝ ʙʫʜʫʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ.  
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ɸʥʥʦʪʘʮʠʷ  
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Abstract 

In this article the blocks that correspond to the business model template developed by I. Pignet and A. Os-

terwalder are being analyzed. For each of the nine blocks, the mandatory requirements and characteristics are 

considered, proving the examples of the American company GoPro Inc business model. 
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ʉʝʛʦʜʥʷ ʢʦʤʧʘʥʠʷʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʛʣʘʚʥʦʡ 

ʮʝʣʠ ï ʨʦʩʪʘ ʧʨʠʙʳʣʠ ï ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ 

ʮʝʥʥʦʩʪʴ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʷ 

ʠʥʪʝʨʝʩʳ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ. ʆʪʢʨʳʚʘʷ ʥʦʚʳʡ ʙʠʟʥʝʩ, ʨʘʩʰʠʨʷʷ ʪʦʚʘʨ-

ʥʫʶ ʣʠʥʝʡʢʫ, ʚʳʭʦʜʷ ʥʘ ʥʦʚʳʡ ʨʳʥʦʢ, ʢʦʤʧʘʥʠʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʪʦʨʥʦʡ ʨʘʟʨʘ-

ʙʦʪʢʠ ʩʚʦʝʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʠ ʘʜʘʧʪʘʮʠʠ ʝʸ ʧʦʜ 

ʠʟʤʝʥʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʪʦʣʢʦʚʦʤʫ ʩʣʦʚʘʨʶ ʧʦ ʙʠʟ-

ʥʝʩ-ʣʝʢʩʠʢʝ, ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ï ʵʪʦ ʦʧʠʩʘʥʠʝ ʩʧʦʩʦ-

ʙʦʚ ʠ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʘʥʠʝʡ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʚʳʨʫʯʢʠ, ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʥʦʡ ʧʦ ʧʣʘʥʫ, ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʯʝʨʝʟ ʨʘʩ-

ʩʤʦʪʨʝʥʠʝ ʙʠʟʥʝʩʘ ʢʘʢ ʩʠʩʪʝʤʳ [1]. ʉʦʛʣʘʩʥʦ ʇ. 

ɼʨʘʢʝʨʫ, ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩʳ, ʢʪʦ 

ʷʚʣʷʝʪʩʷ ʢʣʠʝʥʪʦʤ ʢʦʤʧʘʥʠʠ, ʢʘʢʫʶ ʥʦʚʫʶ ʠʣʠ 

ʜʦʙʘʚʦʯʥʫʶ ʮʝʥʥʦʩʪʴ ʩʦʟʜʘʸʪ ʢʦʤʧʘʥʠʷ ʠ ʢʘʢ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʚ ʫʩʣʦ-

ʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ [2]. ʇʦ ʇ. ʋʵʡʣʫ ʠ 

ʄ. ɺʠʪʵʡʣʫ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ï ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʢʦʤʧʘ-

ʥʠʝʡ, ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʜʨʫʛʠʤʠ ʢʣʶʯʝʚʳʤʠ ʩʪʝʡʢ-

ʭʦʣʜʝʨʘʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ ʤʦʜʝʣʠ [3].  

ʀ. ʇʠʥʴʝ ʠ ɸ. ʆʩʪʝʨʚʘʣʴʜʝʨʦʤ ʙʳʣʘ ʨʘʟʨʘʙʦ-

ʪʘʥʘ ʢʘʥʚʘ ʜʣʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ [4]. ɸʚʪʦʨʳ ʚ ʩʚʦʸʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʜʝʡʩʪʚʦʚʘʣʠ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʘʥʠʡ 

ʠ ʠʥʩʪʠʪʫʪʦʚ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ IBM, Ericsson, 

Deloitte, ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʱʝʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʠ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʙ ʂʘʥʘʜʳ, ʧʦʜʪʚʝʨʜʠʚʰʠʭ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. ʈʘʟ-

ʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʧʠʩʘʥʠʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ 

ʧʦʟʚʦʣʠʣ ʢʦʤʧʘʥʠʷʤ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʣʶʯʝ-

ʚʳʝ ʨʝʩʫʨʩʳ ʠ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʴ ʮʝʧʦʯʢʠ ʩʦʟʜʘ-

ʥʠʷ ʮʝʥʥʦʩʪʠ, ʦʧʨʝʜʝʣʠʪʴ ʮʝʥʥʦʩʪʥʦʝ ʧʨʝʜʣʦʞʝ-

ʥʠʝ, ʦʙʦʟʥʘʯʠʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, 

ʢʘʥʘʣʳ ʩʙʳʪʘ, ʦʩʫʱʝʩʪʚʠʪʴ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʝ, ʦʙʦ-

ʟʥʘʯʠʪʴ ʧʨʠʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʟʘʪʨʘʪ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʧʦʪʦʢʠ ʜʦʭʦʜʦʚ, ʯʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʚʦʩʧʨʠ-

https://elibrary.ru/item.asp?id=32275116
https://elibrary.ru/item.asp?id=32275116
http://ej.kubagro.ru/2008/05/pdf/14.pdf
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ʷʪʠʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʠ ʚʠʜʝʪʴ ʦʙʦʙʱʝʥʥʫʶ ʤʦʜʝʣʴ 

ʙʠʟʥʝʩʘ ʚ ʮʝʣʦʤ. ɼʘʥʥʘʷ ʢʘʥʚʘ ʩʦʩʪʦʠʪ ʠʟ ʜʝʚʷʪʠ 

ʨʘʟʜʝʣʦʚ:  

1) ʇʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʝʛʤʝʥʪʳ 

2) ʎʝʥʥʦʩʪʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ 

3) ʂʘʥʘʣʳ ʩʙʳʪʘ 

4) ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ 

5) ʇʦʪʦʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʜʦʭʦʜʦʚ 

6) ʂʣʶʯʝʚʳʝ ʨʝʩʫʨʩʳ 

7) ʂʣʶʯʝʚʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

8) ʂʣʶʯʝʚʳʝ ʧʘʨʪʥʸʨʳ 

9) ʉʪʨʫʢʪʫʨʘ ʠʟʜʝʨʞʝʢ 

I. ʇʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʝʛʤʝʥʪ r

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʷʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʛʨʫʧ-

ʧʳ, ʠʩʭʦʜʷ ʠʟ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʯʪʦʙʳ ʧʨʠʮʝʣʴʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʣʞʥʫʶ ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʭ ʥʫʞʜ. ɼʘʥ-

ʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʜʦʣʞʝʥ ʜʘʚʘʪʴ ʦʪʚʝʪ ʥʘ 

ʚʦʧʨʦʩʳ, ʜʣʷ ʢʦʛʦ ʩʦʟʜʘʝʪʩʷ ʮʝʥʥʦʩʪʥʦʝ ʧʨʝʜʣʦ-

ʞʝʥʠʝ ʠ ʥʘ ʢʘʢʠʭ ʛʨʫʧʧʘʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢʦʤʧʘʥʠʷ 

ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ. ʉʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ʠʤʝʝʪ 

ʩʤʳʩʣ, ʝʩʣʠ ʠʤʝʶʪ ʤʝʩʪʦ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʚʳʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʠʤʝʶʪ ʨʘʟʥʳʝ ʟʘʧʨʦʩʳ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʮʝʥ-

ʥʦʩʪʥʳʭ ʧʨʝʜʣʦʞʝʥʠʷʭ; ʨʘʟʥʳʝ ʢʘʥʘʣʳ ʩʙʳʪʘ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ; ʤʦʜʝʣʴ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʢʦʤʧʘʥʠʝʡ ʨʘʟʣʠʯʘʝʪʩʷ 

ʜʣʷ ʛʨʫʧʧ; ʛʝʥʝʨʠʨʫʝʤʘʷ ʚʳʨʫʯʢʘ ʦʪʣʠʯʘʝʪʩʷ. 

1) ʉʧʦʨʪʩʤʝʥʳ-ʵʢʩʪʨʝʤʘʣʳ. ʇʨʦʬʝʩʩʠʦʥʘʣʳ 

ʠ ʣʶʙʠʪʝʣʠ ʩʢʘʣʦʣʘʟʘʥʠʷ, ʤʦʪʦʬʨʠʩʪʘʡʣʘ, ʘʣʴʧʠ-

ʥʠʟʤʘ, ʩʢʝʡʪʙʦʨʜʠʥʛʘ, ʙʝʡʩʜʞʘʤʧʠʥʛʘ, ʣʳʞʥʦʛʦ 

ʬʨʠʩʪʘʡʣʘ, ʧʘʨʘʰʶʪʠʟʤʘ ʠ ʜʝʩʷʪʢʦʚ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʩʧʦʨʪʘ. ɼʣʷ ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʢʘʤʝʨʳ GoPro ï 

ʚʘʞʥʘʷ ʯʘʩʪʴ ʠʭ ʞʠʟʥʠ ʠ ʨʘʙʦʪʳ, ʪ.ʢ. ʜʘʥʥʘʷ ʢʘʤʝ-

ʨʘ ʫʩʪʦʡʯʠʚʘ ʢ ʙʦʣʴʰʦʤʫ ʜʠʘʧʘʟʦʥʫ ʫʩʣʦʚʠʡ ʩʲʝ-

ʤʦʢ: ʧʦʜ ʚʦʜʦʡ, ʥʘ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ, ʚ ʚʦʟʜʫʭʝ, 

ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʚ ʞʘʨʫ. 

2) ɺʠʜʝʦʦʧʝʨʘʪʦʨʳ. ɺ ʥʘʰʠ ʜʥʠ ʚʩʸ ʯʘʱʝ 
ʣʶʙʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ï ʦʪ ʩʚʘʜʝʙ ʠ ʨʦʞʜʝʥʠʷ ʨʝ-

ʙʸʥʢʘ ʜʦ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ ʠ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʳʭ ʬʠʣʴʤʦʚ ï ʩʥʠʤʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʘʤʝʨ GoPro. ʊʘʢ, ʧʝʨʝʜʘʯʘ ʧʨʦ ʧʫʪʝʰʝʩʪʚʠʷ 

çʆʨʸʣ ʠ ʈʝʰʢʘè ʩʥʠʤʘʣʘʩʴ ʠʤʝʥʥʦ ʜʘʥʥʳʤʠ ʢʘʤʝ-

ʨʘʤʠ, ʘ ʟʥʘʤʝʥʠʪʳʡ çRed Bull Stratosè ï ʧʨʳʞʦʢ ʠʟ 

ʩʪʨʘʪʦʩʬʝʨʳ ʌʝʣʠʢʩʘ ɹʘʫʤʛʘʨʪʥʝʨʘ ï ʙʳʣ ʟʘʩʥʷʪ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʘʤʝʨ GoPro, ʟʘʢʨʝʧʣʸʥʥʳʭ ʥʘ ʝʛʦ 

ʰʣʝʤʝ ʠ ʦʙʦʨʫʜʦʚʘʥʠʠ.  

3) ʆʙʳʯʥʳʝ ʣʶʜʠ. ʃʶʜʠ, ʠʤʝʶʱʠʝ ʧʨʦʬʠʣʠ 
ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʚʳʢʣʘʜʳʚʘʶʪ ʪʫʜʘ ʩʦʪʥʠ ʬʦ-

ʪʦʛʨʘʬʠʡ. GoPro ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʩʥʠʤʢʠ ʠ ʜʝʣʠʪʴʩʷ ʠʤʠ ʚ ʩʚʦʝʤ ʧʨʦʬʠʣʝ 

ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ. ʃʶʜʠ ʯʘʱʝ ʧʫ-

ʪʝʰʝʩʪʚʫʶʪ, ʚʝʜʫʪ ʙʣʦʛʠ ʦ ʩʚʦʠʭ ʧʦʝʟʜʢʘʭ, ʟʘʧʠ-

ʩʳʚʘʷ ʚʠʜʝʦ ʠʣʠ ʩʥʠʤʘʷ ʬʦʪʦ. ʀʤʝʥʥʦ ʜʣʷ ʥʠʭ 

ʤʘʣʝʥʴʢʘʷ ʢʘʯʝʩʪʚʝʥʥʘʷ GoPro ʩʪʘʣʘ ʠ ʚʠʜʝʦʢʘʤʝ-

ʨʦʡ, ʠ ʬʦʪʦʢʘʤʝʨʦʡ, ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʥʷʪʠʷ 

çʩʝʣʬʠè. 

II. ʎʝʥʥʦʩʪʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ 

 ɼʘʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʚʢʣʶʯʘʝʪ ʢʨʘʪ-

ʢʠʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʛʤʝʥʪʘ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʚʳʛʦʜ, ʢʦʪʦʨʳʝ 

ʢʦʤʧʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪ ʧʦʪʨʝʙʠʪʝʣʷʤ: ʩʪʝʧʝʥʴ ʥʦ-

ʚʠʟʥʳ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʘʩʪʦʤʠʟʠʨʦʚʘʥʥʦʩʪʴ, 

ʜʠʟʘʡʥ, ʮʝʥʘ, ʜʦʩʪʫʧʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʦʤ.  

1) ɼʣʷ ʩʧʦʨʪʩʤʝʥʦʚ-ʵʢʩʪʨʝʤʘʣʦʚ. ʂʘʤʝʨʳ 

GoPro ï ʵʪʦ ʚʳʩʦʢʦʧʨʦʯʥʳʝ, ʚʳʜʝʨʞʠʚʘʶʱʠʝ ʞʘ-

ʨʫ ʠ ʭʦʣʦʜ, ʩʥʠʤʘʶʱʠʝ ʥʘ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ, 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʝ ʜʦ ʛʣʫʙʠʥʳ 50 ʤ ʢʘʤʝʨʳ, ʧʦ-

ʤʝʱʘʶʱʠʝʩʷ ʚ ʣʘʜʦʥʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʟʘʢʨʝʧʠʪʴ 

ʥʘ ʰʣʝʤʝ, ʤʦʪʦʮʠʢʣʝ, ʩʥʦʫʙʦʨʜʝ ï ʩ ʢʦʪʦʨʳʤʠ 

ʤʦʞʥʦ ʧʦʣʝʪʝʪʴ ʚ ʢʦʩʤʦʩ ï ʠ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥ-

ʥʦʝ 4K ʚʠʜʝʦ.  

2) ɼʣʷ ʚʠʜʝʦʦʧʝʨʘʪʦʨʦʚ. ʂʘʤʝʨʳ GoPro ï ʚʠ-

ʜʝʦʢʘʤʝʨʳ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʧʦʜ ʨʫʢʦʡ, ʧʦʟʚʦʣʷʶ-

ʱʠʝ ʩʥʠʤʘʪʴ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʨʘʢʫʨʩʦʚ ʚ 

ʥʘʠʣʫʯʰʝʤ ʢʘʯʝʩʪʚʝ 4K ʩ ʤʷʛʢʠʤʠ ʢʦʥʪʫʨʘʤʠ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʢʘʩʪʦʤʠʟʠʨʦʚʘʥʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ 

ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʫʛʣʘ ʦʙʟʦʨʘ ʠ ʯʘʩʪʦʪʳ 

ʢʘʜʨʦʚ, ʧʦ ʮʝʥʝ ʠ ʨʘʟʤʝʨʘʤ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʥʠʞʝ, 

ʯʝʤ ʛʨʦʤʦʟʜʢʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʠʥʦʢʘʤʝʨʳ.  

3) ɼʣʷ ʦʙʳʯʥʳʭ ʣʶʜʝʡ. ʂʘʤʝʨʳ GoPro ï ʵʪʦ 

ʦʪʣʠʯʥʳʡ ʩʧʦʩʦʙ ʟʘʧʝʯʘʪʣʝʪʴ ʩʘʤʳʝ ʚʘʞʥʳʝ ʤʦ-

ʤʝʥʪʳ ï ʦʪ ʚʝʯʝʨʠʥʢʠ ʩ ʜʨʫʟʴʷʤʠ ʠ ʧʦʝʟʜʢʠ ʚ ʛʦʨʳ 

ʜʦ ʧʝʨʚʳʭ ʰʘʛʦʚ ʩʳʥʘ ʠ ʩʚʘʜʴʙʳ ʜʦʯʝʨʠ. ʂʦʤ-

ʧʘʢʪʥʳʡ ʨʘʟʤʝʨ ʧʦʟʚʦʣʷʝʪ ʥʦʩʠʪʴ ʢʘʤʝʨʫ ʚ ʢʘʨ-

ʤʘʥʝ, ʘ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ï ʤʦʤʝʥʪʘʣʴʥʦ 

ʜʝʣʠʪʴʩʷ ʬʦʪʦʛʨʘʬʠʷʤʠ ʚ ʩʦʮ. ʩʝʪʷʭ.  

III. ʂʘʥʘʣʳ ʩʙʳʪʘ 

ɼʘʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ 

ʢʦʤʧʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʷʟʴ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʛʨʫʧʧʳ, ʢʘʢ ʧʝʨʝʜʘʸʪ ʮʝʥʥʦʩʪ-

ʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ. ʈʦʣʴ ʜʘʥʥʳʭ ʢʘʥʘʣʦʚ ʩʦʩʪʦʠʪ ʚ 

ʫʚʝʣʠʯʝʥʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʠʭ ʩʝʛʤʝʥʪʦʚ ʦ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛʘʭ ʢʦʤʧʘ-

ʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʚʠʜʝʪʴ, ʫʩʣʳʰʘʪʴ ï ʦʮʝʥʠʪʴ ʮʝʥʥʦʩʪʥʦʝ ʧʨʝʜʣʦ-

ʞʝʥʠʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʦʙʨʝʩʪʠ ʪʦʚʘʨ ʠʣʠ 

ʫʩʣʫʛʫ, ʦʙʝʩʧʝʯʠʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ɼʘʥʥʳʝ ʢʘʥʘ-

ʣʳ ʜʝʣʷʪʩʷ ʥʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ, ʦʮʝʥʦʯʥʳʡ, ʧʨʦ-

ʜʘʞʥʳʡ, ʜʦʩʪʘʚʢʘ ʠ ʧʦʩʪʧʨʦʜʘʞʥʳʡ (ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1  

ʂʘʥʘʣʳ ʩʙʳʪʘ ʢʦʤʧʘʥʠʠ GoPro 

ʂʘʥʘʣ \ ʉʝʛʤʝʥʪ ʕʢʩʪʨʝʤʘʣʳ ɺʠʜʝʦʦʧʝʨʘʪʦʨʳ ʆʙʳʯʥʳʝ ʣʶʜʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʉʧʦʨʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 

(X-Games, ʢʦʥʪʝʩʪʳ) ï 

ʛʣʘʚʥʳʡ. 

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ ʀʥʪʝʨ-

ʥʝʪ ï ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʠ ʩʦʮʠ-

ʘʣʴʥʳʝ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ 

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 

(VK, FB, Instagram) 

ʀʥʪʝʨʥʝʪ (ʙʣʦʛʠ, 

life-style ʞʫʨʥʘʣʳ) 

ʆʮʝʥʦʯʥʳʡ 

ʊʝʩʪ-ʜʨʘʡʚʳ ʢʘʤʝʨ ʥʘ 

ʩʧʦʨʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ 

ʉʲʝʤʢʠ ʜʨʫʛʠʤʠ ʦʧʝʨʘ-

ʪʦʨʘʤʠ ʬʠʣʴʤʦʚ ʥʘ ʢʘ-

ʤʝʨʳ GoPro 

ɼʨʫʛʠʝ ʣʶʜʠ (ʜʨʫ-

ʟʴʷ, ʟʥʘʢʦʤʳʝ), 

ʢʦʪʦʨʳʝ ʧʦʣʴʟʫʶʪ-

ʩʷ ʢʘʤʝʨʘʤʠ 

ʇʨʦʜʘʞʥʳʡ/ 

ɼʦʩʪʘʚʢʘ 

ʉʦʙʩʪʚʝʥʥʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʦʥʣʘʡʥ ʤʘʛʘʟʠʥʳ çGoProè 

ʀʥʝr ʤʘʛʘʟʠʥʳ ʠ ʩʘʡʪʳ, ʚʳʩʪʫʧʘʶʱʠʝ ʜʠʩʪʨʠʙʫʪʦʨʘʤʠ 

ʇʦʩʣʝʧʨʦʜʘʞʥʳʡ ʉʝʨʚʠʩʥʳʝ ʮʝʥʪʨʳ GoPro 

 

IV. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʝʛʤʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡ 

ʪʠʧ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʦʪ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʦ ʧʦʣʥʦ-

ʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ. ʆʜʥʘʢʦ ʧʦʣʠʪʠʢʘ ʢʦʤ-

ʧʘʥʠʠ ʤʦʞʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʦʜʠʥ ʪʠʧ ʚʟʘʠʤʦʦʪʥʦ-

ʰʝʥʠʡ ʜʣʷ ʚʩʝʭ ʩʝʛʤʝʥʪʦʚ, ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʚʳ-

ʨʘʞʝʥʥʦʩʪʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʝʨʩʦʥʘʣʴʥʘʷ 

ʧʦʜʜʝʨʞʢʘ (ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʱʝʥʠʷ ʢʣʠʝʥʪʘ ʣʠʯʥʦ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʢʦʤʧʘʥʠʠ), ʦʩʦʙʘʷ ʧʝʨʩʦʥʘʣʴʥʘʷ 

ʧʦʜʜʝʨʞʢʘ (ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʦʙʱʝʥʠʝ ʢʣʠʝʥʪʘ ʩ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʝʤʫ ʣʠʯʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ), ʩʘ-

ʤʦʦʙʩʣʫʞʠʚʘʥʠʝ (ʦʪʩʫʪʩʪʚʠʝ ʣʠʯʥʳʭ ʢʦʥʪʘʢʪʦʚ ʩ 

ʢʣʠʝʥʪʘʤʠ), ʘʚʪʦʤʘʪʠʟʘʮʠʷ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʨʝʟ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʝʨʚʠʩʳ), ʩʦʦʙʱʝʩʪʚʘ (ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʢʣʠʝʥʪʦʚ ʩ ʢʦʤʧʘʥʠʝʡ ʠ ʤʝʞʜʫ ʩʦʙʦʡ 

ʯʝʨʝʟ ʦʥʣʘʡʥ-ʩʦʦʙʱʝʩʪʚʘ), ʩʦʚʤʝʩʪʥʦʝ ʩʦʟʜʘʥʠʝ 

ʮʝʥʥʦʩʪʠ (ʫʯʘʩʪʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʮʝʥʥʦʩʪʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ). 

ʉ ʢʘʞʜʳʤ ʠʟ ʪʨʸʭ ʩʝʛʤʝʥʪʦʚ ʢʦʤʧʘʥʠʷ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʫʝʪ ʚ ʨʘʤʢʘʭ ʩʦʦʙʱʝʩʪʚʘ ʠʣʠ ʩʦʚʤʝʩʪʥʦʛʦ 

ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ. GoPro ʠʤʝʝʪ ʩʚʦʡ ʚʝʙ-ʩʘʡʪ ʩ 

ʣʠʯʥʳʤ ʢʘʙʠʥʝʪʦʤ, ʘʢʢʘʫʥʪʳ ʠ ʛʨʫʧʧʳ ʚ Facebook, 

Instagram, Vimeo, YouTube, ʢʫʜʘ ʚʩʪʫʧʘʶʪ ʩʦʪʥʠ 

ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʛʜʝ ʦʥʠ ʜʝʣʷʪʩʷ ʩʚʦʠʤʠ ʬʦʪʦʛʨʘ-

ʬʠʷʤʠ ʠ ʚʠʜʝʦ, ʦʙʱʘʶʪʩʷ, ʦʩʪʘʚʣʷʶʪ ʦʪʟʳʚʳ ʦ 

ʧʨʦʜʫʢʪʘʭ GoPro, ʧʠʰʫʪ ʧʦʞʝʣʘʥʠʷ, ʨʘʩʩʢʘʟʳʚʘʶʪ 

ʦ ʥʝʜʦʩʪʘʪʢʘʭ ʥʦʚʳʭ ʤʦʜʝʣʝʡ, ʦʙʱʘʶʪʩʷ ʩ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʷʤʠ ʢʦʤʧʘʥʠʠ, ʫʟʥʘʶʪ ʦ ʥʦʚʳʭ ʧʨʝʜʣʦʞʝ-

ʥʠʷʭ ʠ ʤʝʨʦʧʨʠʷʪʠʷʭ ï ʠ ʝʱʸ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʉʧʦʥʩʠʨʫʝʤʳʤ ʩʧʦʨʪʩʤʝʥʘʤ ʠ ʚʠʜʝʦʦʧʝʨʘʪʦʨʘʤ 

ʢʦʤʧʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʦʩʦʙʫʶ ʧʝʨʩʦʥʘʣʴʥʫʶ ʧʦʜ-

ʜʝʨʞʢʫ, ʧʨʠʩʪʘʚʣʷʷ ʤʝʥʝʜʞʝʨʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʧʨʦʩʦʚ ʜʘʥʥʳʭ ʘʤʙʘʩʩʘʜʦʨʦʚ: ʟʘʤʝʥʘ ʩʣʦʤʘʥʥʦʡ 

ʢʘʤʝʨʳ, ʦʧʣʘʪʘ ʧʝʨʝʣʸʪʘ ʜʦ ʤʝʩʪʘ ʩʦʨʝʚʥʦʚʘʥʠʡ, 

ʧʦʣʫʯʝʥʠʝ ʬʠʨʤʝʥʥʦʡ ʵʢʠʧʠʨʦʚʢʠ.  

V. ʇʦʪʦʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʜʦʭʦʜʦʚ 

ɼʘʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʦʪʚʝʯʘʝʪ ʟʘ ʬʠʥʘʥ-

ʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʤʧʘʥʠʠ, ʦʙʦʟʥʘʯʘʷ ʜʦʭʦʜʳ 

ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʩʝʛʤʝʥʪʦʚ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʠʣʠ ʠʥʳʭ ʢʣʠʝʥʪʦʚ. ɼʝʥʝʞʥʳʝ ʧʦʪʦʢʠ ʩʦʟʜʘʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʧʦʩʦʙʦʚ. ʇʨʦʜʘʞʘ ʘʢʪʠʚʦʚ, 

ʧʣʘʪʘ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʚʠʩʦʤ ʠʣʠ ʫʩʣʫʛʦʡ, ʧʣʘʪʘ 

ʟʘ ʧʦʜʧʠʩʢʫ ʥʘ ʫʩʣʫʛʫ, ʘʨʝʥʜʘ ʘʢʪʠʚʦʚ, ʣʠʮʝʥʟʠʷ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʴʶ, ʨʝʢʣʘʤʘ.  

1) ɼʦʭʦʜʳ ʦʪ ʨʘʟʦʚʳʭ ʩʜʝʣʦʢ ï ʧʦʪʨʝʙʠʪʝʣʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʜʥʫ ʠʟ ʢʘʤʝʨ GoPro, ʥʘ ʵʪʦʤ ʠ ʦʩʪʘ-

ʥʘʚʣʠʚʘʷʩʴ. 

2) ʈʝʛʫʣʷʨʥʳʡ ʜʦʭʦʜ ʦʪ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʣʘ-
ʪʝʞʝʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʢʣʠʝʥʪʦʚ ʟʘ ʮʝʥʥʦʩʪʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʠʣʠ ʧʦʩʣʝʧʨʦʜʘʞʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ï ʇʦʢʫʧʢʘ ʘʢʩʝʩʩʫʘʨʦʚ ʢ ʢʘʤʝʨʝ ʧʦʩʣʝ ʚʟʘ-
ʤʝʥ ʩʪʘʨʳʭ (ʥʦʚʳʝ ʢʨʝʧʣʝʥʠʷ, ʢʘʙʝʣʠ, ʧʫʣʴʪʳ, 

ʯʝʭʣʳ) 

ï ʈʝʤʦʥʪ ʩʣʦʤʘʥʥʳʭ ʧʦ ʚʠʥʝ ʢʣʠʝʥʪʘ ʵʣʝ-
ʤʝʥʪʦʚ (ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʩʧʦʨʪ ʧʦʩʪʦʷʥʥʦ ʛʨʦʙʠʪ 

ʙʳʩʪʨʦ ʜʘʞʝ ʩʘʤʳʝ ʩʪʦʡʢʠʝ ʢʘʤʝʨʳ) 

ï ʃʦʷʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ ʧʦʢʫʧʢʠ ʢʘʤʝʨ ʧʦ-
ʩʣʝ ʚʳʭʦʜʘ ʢʘʞʜʦʡ ʦʙʥʦʚʣʝʥʥʦʡ ʤʦʜʝʣʠ 

VI. ʂʣʶʯʝʚʳʝ ʨʝʩʫʨʩʳ 

ɼʘʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʦʪʚʝʯʘʝʪ ʟʘ ʤʘʪʝ-

ʨʠʘʣʴʥʳʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ, ʯʝʣʦ-

ʚʝʯʝʩʢʠʝ ʠ ʠʥʳʝ ʨʝʩʫʨʩʳ (ʘʢʪʠʚʳ), ʷʚʣʷʶʱʠʝʩʷ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʜʣʷ ʢʦʤʧʘʥʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʝʸ ʦʩʥʦʚʥʳʭ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ. 

ʌʠʥʘʥʩʳ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷ-

ʶʪʩʷ ʩʘʤʳʤʠ ʚʘʞʥʳʤʠ ʜʣʷ ʢʦʤʧʘʥʠʠ. GoPro ʩʪʘʣʘ 

ʧʨʦʨʳʚʦʤ ʚ ʧʦʨʪʘʪʠʚʥʳʭ ʵʢʰʝʥ-ʢʘʤʝʨʘʭ, ʠ ʩʝʡʯʘʩ 

ʢʦʤʧʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʨʦʚʝʥʴ ʠʥ-

ʥʦʚʘʮʠʡ, ʯʪʦ ʦʥʘ ʠ ʜʝʣʘʝʪ, ʠʥʚʝʩʪʠʨʫʷ ʚ ʅʀʆʂʈ ʚ 

ʦʙʣʘʩʪʠ ʚʠʜʝʦ ʠ ʬʦʪʦ ʩʲʝʤʢʠ, ʜʝʣʘʷ ʢʘʯʝʩʪʚʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚʳʰʝ, ʢʦʨʧʫʩ ʧʨʦʯʥʝʝ, ʘ ʨʘʟʤʝʨ ʠ ʚʝʩ 

ʧʨʠ ʵʪʦʤ ï ʫʤʝʥʴʰʘʷ, ʯʪʦ ʦʯʝʥʴ ʥʝ ʧʨʦʩʪʘʷ ʟʘʜʘʯʘ; 

ʦʩʥʘʱʘʷ ʢʘʤʝʨʫ wi-fi, ʵʢʨʘʥʦʤ, ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚ-

ʣʷʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩʦʟʜʘʚʘʷ ʧʨʠʣʦʞʝ-

ʥʠʷ. ʉ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚʤʝʩʪʝ ʠʜʝʪ 

ʧʝʨʩʦʥʘʣ ï ʧʨʦʛʨʘʤʤʠʩʪʳ ʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʢʘʤʝʨ, ʘ 

ʪʘʢ ʞʝ ʤʘʨʢʝʪʦʣʦʛʠ, ʢʦʪʦʨʳʝ ʧʨʝʚʨʘʪʠʣʠ GoPro ʠʟ 

ʙʨʝʥʜʘ-ʤʠʣʣʠʘʨʜʝʨʘ ʚ ʦʙʨʘʟ ʞʠʟʥʠ ʣʶʜʝʡ.  

VII. ʂʣʶʯʝʚʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɼʘʥʥʳʡ ʙʣʦʢ ʦʪʚʝʯʘʝʪ ʟʘ ʜʝʡʩʪʚʠʷ ʢʦʤʧʘʥʠʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʝʸ ʚ ʨʘʤʢʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʣʶ-

ʯʝʚʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʧʝʨʝʙʦʡ ʚ ʢʦʪʦʨʳʭ ʩʜʝ-

ʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʤʧʘʥʠʠ. 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʣʷʪʩʷ ʥʘ: ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʨʘʟʨʘʙʦʪʢʘ 

ʧʣʘʪʬʦʨʤ ʠ ʩʝʪʝʡ.  

ʂʦʤʧʘʥʠʷ GoPro ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʥʠʤʘʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʦʡ ʪʝʭʥʠʯʝʩʢʦʡ çʥʘʯʠʥʢʠè ʢʘʤʝʨʳ ʠ ʝʸ 

ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʜ-

ʥʘʢʦ ʩʚʦʠʭ ʟʘʚʦʜʦʚ ʢʦʤʧʘʥʠʷ ʥʝ ʠʤʝʝʪ, ʦʪʜʘʚʘʷ 
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ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʧʨʦʝʢʪʫ ʩʘʤʦʡ ʢʦʤʧʘʥʠʠ ʩʚʦʠʤ 

ʧʦʩʪʘʚʱʠʢʘʤ. ʂʦʤʧʘʥʠʷ ʩʘʤʘ ʠʩʩʣʝʜʫʝʪ ʨʳʥʦʢ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʚ 

ʩʦʮ. ʩʝʪʷʭ ʠ ʥʘ ʢʨʫʧʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ (X-Games, 

ʢʦʥʪʝʩʪʳ, ʢʦʥʮʝʨʪʳ, RedBull ʤʝʨʦʧʨʠʷʪʠʷ) ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʚʥʦʩʠʪ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʝʢʪʥʳʡ ʜʠʟʘʡʥ 

ʠ ʬʫʥʢʮʠʦʥʘʣ ʢʘʤʝʨʳ, ʧʝʨʝʜʘʚʘʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ-

ʩʪʘʚʱʠʢʫ. 

VIII. ʂʣʶʯʝʚʳʝ ʧʘʨʪʥʸʨʳ 

ɼʘʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʘʨʪʥʸʨʦʚ ʠ ʧʦʩʪʘʚʱʠʢʦʚ, ʫʯʘʩʪʚʫ-

ʶʱʠʭ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ 

ʯʝʨʝʟ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ. ʆʩ-

ʥʦʚʥʳʝ ʚʠʜʳ ʦʪʥʦʰʝʥʠʡ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʙʣʦʢʘ: 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʥʝʢʦʥʢʫ-

ʨʝʥʪʘʤʠ, ʩʦ-ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʢʦʥʢʫʨʠʨʫʶʱʠʤʠ 

ʢʦʤʧʘʥʠʷʤʠ, ʩʦʚʤʝʩʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴ-ʧʦʩʪʘʚʱʠʢ ʜʣʷ ʧʦʩʪʘʚʢʠ ʨʝʩʫʨʩʦʚ.  

1) ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʥʝʢʦʥʢʫʨʠʨʫʶʱʠʤʠ ʢʦʤʧʘʥʠʷʤʠ. ʂʦʤʧʘʥʠʷ ʘʢ-

ʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪ ʵʪʦʪ ʪʠʧ ʧʘʨʪʥʝʨʩʪʚʘ. ʊʘʢ, ʢ ʝʸ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʘʨʪʥʝʨʘʤ ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʢʦʤʧʘ-

ʥʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʪʫʨʥʠʨʦʚ ʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʦʜʝʞʜʳ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ: 

RedBull, X-Games, Patagonia, Burton, RipCurl, 

Quiksilver, Roxy ï ʠ ʩʦʪʥʠ ʜʨʫʛʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʙʨʝʥʜʦʚ. ʗʚʣʷʷʩʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʶʙʦʛʦ 

ʩʧʦʨʪʠʚʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ (ʩʝʡʯʘʩ ʵʪʦ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʪʘʢ), GoPro ʢʘʢ ʧʘʨʪʥʝʨ ʮʝʥʠʪʩʷ ʚʩʝʤʠ ʚʳ-

ʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʠ ʥʘʦʙʦʨʦʪ, 

ʧʘʨʪʥʝʨʩʪʚʦ ʩ ʛʠʛʘʥʪʘʤʠ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ 

ʧʦʟʚʦʣʷʝʪ GoPro ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ (ʧʦʯʪʠ ʚʧʣʦʪ-

ʥʫʶ) ʙʣʠʟʢʦ ʢ ʢʣʠʝʥʪʫ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʧʦʪʨʝ-

ʙʠʪʝʣʶ. 

2) ʆʪʥʦʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩ ʧʦʩʪʘʚʱʠʢʘ-
ʤʠ ʜʣʷ ʛʘʨʘʥʪʠʠ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜ-

ʥʳʭ ʨʝʩʫʨʩʦʚ (ʢʦʤʧʣʝʢʪʫʶʱʠʭ). ʇʦʣʠʪʠʢʘ ʢʦʤʧʘ-

ʥʠʠ ʩ ʩʘʡʪʘ ʛʣʘʩʠʪ, ʯʪʦ ʦʥʘ ʫʚʘʞʘʝʪ ʩʚʦʠʭ ʧʦʩʪʘʚ-

ʱʠʢʦʚ, ʪʨʫʜ ʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʠʭ ʚʨʝʤʷ ʠ ʩʪʘʨʘʝʪʩʷ 

ʩʜʝʣʘʪʴ ʚʩʸ, ʯʪʦʙʳ ʦʪʥʦʰʝʥʠʷ ʙʳʣʠ ʦʙʦʶʜʦʚʳ-

ʛʦʜʥʳʤʠ. GoPro ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʤʘʛʘʟʠʥʘʤʠ, ʧʨʦ-

ʜʘʶʱʠʤʠ ʝʸ ʧʨʦʜʫʢʮʠʶ; ʧʦʩʪʘʚʱʠʢʘʤʠ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʜʣʷ ʢʘʤʝʨ ʠ ʘʢʩʝʩʩʫʘʨʦʚ.  

IX. ʉʪʨʫʢʪʫʨʘ ʠʟʜʝʨʞʝʢ 

ɼʘʥʥʳʡ ʙʣʦʢ ʦʧʠʩʳʚʘʝʪ ʠʟʜʝʨʞʢʠ, ʚʦʟʥʠʢʘ-

ʶʱʠʝ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ. ʆʥʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʢʣʶʯʝʚʳʭ ʨʝʩʫʨ-

ʩʦʚ, ʢʣʶʯʝʚʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʣʶʯʝʚʳʭ 

ʧʘʨʪʥʝʨʦʚ. ɼʘʥʥʳʡ ʙʣʦʢ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʫʧʨʘʚʣʝ-

ʥʠʷ ʟʘʪʨʘʪʘʤʠ.  

1) ʇʦ ʢʣʶʯʝʚʳʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʥʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ çʥʘʯʠʥʢʠè ʢʘʤʝʨʳ, 

ʝʸ ʜʠʟʘʡʥʘ ʠ ʜʠʟʘʡʥʘ ʘʢʩʝʩʩʫʘʨʦʚ; ʥʘ ʩʦʟʜʘʥʠʝ ʩʦ-

ʧʫʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

2) ʇʦ ʢʣʶʯʝʚʳʤ ʧʘʨʪʥʸʨʘʤ: ʥʘ ʧʨʝʜʦʩʪʘʚʣʝ-
ʥʠʝ ʧʘʨʪʥʝʨʘʤ ʢʘʤʝʨ ʠ ʘʢʩʝʩʩʫʘʨʦʚ GoPro ʜʣʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʘʨʪʥʝʨʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ (ʵʢʩ-

ʪʨʝʤʘʣʴʥʳʝ ʢʦʥʪʝʩʪʳ, ʩʦʨʝʚʥʦʚʘʥʠʷ, ʰʦʫ). 

3) ʇʦ ʢʣʶʯʝʚʳʤ ʨʝʩʫʨʩʘʤ: ʩʦʙʩʪʚʝʥʥʦ ʠʥʚʝ-
ʩʪʠʮʠʠ ʚ ʅʀʆʂʈ ʠ ʤʘʨʢʝʪʠʥʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʙʣʦʢʦʚ ʢʘʥʚʳ ʀ. 

ʇʠʥʴʝ ʠ ɸ. ʆʩʪʝʨʚʘʣʴʜʝʨʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʸ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʧʦʜ ʤʝʥʝʜʞʤʝʥʪ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʠʭ ʩʝʛʤʝʥʪʦʚ. ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʠ ʤʘʢʩʠʤʠʟʘʮʠʠ ʠʟʚʣʝʢʘʝʤʦʡ ʧʨʠʙʳʣʠ ʢʦʤʧʘ-

ʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʯʸʪʢʦ ʚʳʜʝʣʷʪʴ ʩʝʛʤʝʥʪʳ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ, ʥʫʞʜʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ 

ʨʘʟʣʠʯʘʶʪʩʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʝʛʤʝʥʪʦʚ ʜʘʣʝʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʧʠʩʦʢ ʙʣʘʛ, ʧʨʝʜʣʘʛʘʝ-

ʤʳʭ ʢʦʤʧʘʥʠʝʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʭ ʥʫʞʜ. ɼʘʥ-

ʥʳʝ ʮʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʥʦʩʠʪʴ ʜʦ ʢʘʞʜʦʛʦ 

ʩʝʛʤʝʥʪʘ ʯʝʨʝʟ ʢʘʥʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʧʦʣʠʪʠʢʠ ʢʦʤʧʘʥʠʠ, ʟʥʘʯʠʤʦʩʪʴ ʧʦʪʨʝ-

ʙʠʪʝʣʴʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʢʦʤʧʘʥʠʷ 

ʬʦʨʤʠʨʫʝʪ ʨʘʟʥʳʝ ʪʠʧʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʢʣʠ-

ʝʥʪʘʤʠ. ʂʘʞʜʳʡ ʠʟ ʙʣʦʢʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʝʥʝ-

ʨʠʨʫʝʪ ʜʣʷ ʢʦʤʧʘʥʠʠ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ, ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʤʠ ʚʣʠʷʝʪ ʧʦʥʠʤʘʥʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʢʘʞʜʦʛʦ ʩʝʛʤʝʥʪʘ. ɼʘʣʝʝ ʢʦʤʧʘʥʠʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʨʝʩʫʨʩʳ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ 

ʩʦʙʩʪʚʝʥʥʦ ʢʣʶʯʝʚʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʝʷ-

ʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʧʘʨʪʥʸʨʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʫʧʨʘʚʣʷʪʴ ʨʠʩʢʘʤʠ, ʦʧʪʠʤʠʟʠ-

ʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ. ɺ ʢʦʥʮʝ ʢʦʤʧʘʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘ-

ʝʪ ʢʘʞʜʳʡ ʠʟ ʙʣʦʢʦʚ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʜʣʷ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠʤʠ. 
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STUDYING OF PROCESS OF DISPLACEMENT OF ROCKS ON THE KIA -SHALTYRSKY 

NEPHELINE MINE  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʩʜʚʠʞʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʘ ʂʠʷ-ʐʘʣʪʳʨʩʢʦʛʦ 

ʥʝʬʝʣʠʥʦʚʦʛʦ ʨʫʜʥʠʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʩʭʝʤʘ ʧʨʦʢʣʘʜʢʠ ʥʘʙʣʶʜʘ-

ʪʝʣʴʥʦʡ ʩʪʘʥʮʠʠ, ʨʘʩʩʤʦʪʨʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʟʘʢʣʘʜʢʠ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʨʝʧʝʨʦʚ. 

Abstract:  

In article the method of studying of displacement of rocks in boards of a pit of the Kia-Shaltyrsky nepheline 

mine is described. Materials of natural observations, the scheme of laying of observing station are presented, the 

design of laying of observation reference points is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʜʚʠʞʝʥʠʝ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʨʝʧʝʨ, ʜʝʬʦʨʤʘʮʠʠ. 

Keywords: displacement, rocks, reference point, deformations. 

 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʝʤʢʠ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʠʟ 

ʥʝʜʨ ɿʝʤʣʠ, ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʞʝʥʠʝ ʟʝʤʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʧʦʜʨʘʙʦʪʢʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘ-

ʟʫʶʪʩʷ ʪʨʝʱʠʥʳ, ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʥʘʭʦʜʷʱʠ-

ʝʩʷ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʜʝʬʦʨʤʘʮʠʷʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʚʨʝʜʥʦʛʦ 

ʚʣʠʷʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ 

ʟʦʥʫ ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ, ʟʘʥʠʤʘʶʪʩʷ ʠʟʫʯʝʥʠʝʤ 

ʧʨʦʮʝʩʩʘ ʩʜʚʠʞʝʥʠʷ. ʄʘʪʝʨʠʘʣʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʧʨʦʮʝʩʩʘ ʩʜʚʠʞʝʥʠʷ ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘʤʠ ʚʦ ʚʨʝʤʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʥʘ ʂʠʷ-ʐʘʣʪʳʨʩʢʦʤ 

ʥʝʬʝʣʠʥʦʚʦʤ ʨʫʜʥʠʢʝ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʜʚʠʞʝʥʠʷ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʟʘ-

ʢʣʘʜʳʚʘʶʪʩʷ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʩʪʘʥʮʠʠ. ʆʥʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʥʠʠ ʥʠʚʝʣʠʨʥʳʭ ʭʦʜʦʚ ʩ ʟʘʣʦ-

ʞʝʥʥʳʤʠ ʚ ʥʠʭ ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʝʧʝʨʘʤʠ. ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʨʝʧʝʨʦʚ ʦʧʨʝʜʝʣʷʪʩʷ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʠ ʧʦ ʚʳʩʦʪʝ. ʈʝʧʝʨʘ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʜʦ ʥʘʯʘʣʘ 

ʧʦʜʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʪʫʧʦʚ ʢʘʨʴʝʨʘ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ ʩʨʘʚʥʠʚʘʶʪ ʧʦʣʦʞʝʥʠʝ ʨʝ-

ʧʝʨʦʚ ʜʦ ʧʦʜʨʘʙʦʪʢʠ, ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʨʘʙʦʪʢʠ ʠ 

ʧʦʩʣʝ ʧʦʜʨʘʙʦʪʢʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʥʘʟʳʚʘʝʪʩʷ ʤʝ-

ʪʦʜʦʤ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʜʦʩʪʦʚʝʨʥʳʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʫʥʢʪʦʚ 

ʥʘ ʢʘʨʴʝʨʝ ʂʠʷ-ʐʘʣʪʳʨʩʢʦʛʦ ʥʝʬʝʣʠʥʦʚʦʛʦ ʨʫʜ-

ʥʠʢʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʫʥʢʪʦʚ 
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ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʥʠʚʝ-

ʣʠʨʘ Auto-level-28 ʠ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʥʠʚʝʣʠʨʥʳʭ 

ʨʝʝʢ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʨʝʧʝʨʦʚ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

ï ʧʨʦʯʥʫʶ ʩʚʷʟʴ ʨʝʧʝʨʘ ʩ ʛʦʨʥʦʡ ʧʦʨʦʜʦʡ, 
ʯʪʦʙʳ ʩʜʚʠʞʝʥʠʷ ʨʝʧʝʨʘ ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʩʜʚʠʞʝʥʠʷʤ ʧʦʨʦʜ; 

ï ʦʪʯʝʪʣʠʚʦʩʪʴ ʦʪʤʝʯʝʥʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʛʦ-

ʣʦʚʢʝ ʨʝʧʝʨʘ; 

ï ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʧʝʨʘ ʚ ʫʩʣʦʚʠʷʭ ʩʝʟʦʥʥʳʭ 
ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʨʦʜ, ʧʨʦ-

ʤʝʨʟʘʥʠʷ ʠ ʦʪʪʘʠʚʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ɻʣʫʙʠʥʘ ʟʘʢʣʘʜʢʠ ʨʝʧʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

h=hmax+a+b,   (1) 

ʛʜʝ hmax ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ 

ʛʨʫʥʪʘ (0,5 ʤ); 

a ï ʚʳʩʦʪʘ ʷʢʦʨʷ ʨʝʧʝʨʘ (0,4-0,5 ʤ); 

b ï ʟʘʧʘʩ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʚʝʣʠʯʠʥʦʡ ʚʦʟʤʦʞ-

ʥʦʡ ʦʰʠʙʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʤʝʨʟʘʥʠʷ, ʚ 

ʩʫʤʤʝ ʩ ʤʦʱʥʦʩʪʴʶ ʧʦʨʠʩʪʦʛʦ ʦʩʥʦʚʘʥʠʷ. 

ʇʦ ʠʪʦʛʫ ʚʳʩʦʪʘ ʟʘʢʣʘʜʳʚʘʝʤʦʛʦ ʥʘʤʠ ʨʝʧʝʨʘ 

ʨʘʚʥʘ: 

h=0,5+0,5+0,5=1,5 ʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʠʭ ʨʝʧʝʨʦʚ ʧʨʠʥʷʪ ʟʘʙʠʚʥʦʡ 

ʨʝʧʝʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʰʪʳʨʴ ʜʠʘʤʝʪʨʦʤ 30 ʤʤ, ʟʘʝʨʰʝʥʥʳʡ ʠ ʟʘʦʩʪʨʝʥ-

ʥʳʡ ʩ ʦʜʥʦʛʦ ʢʦʥʮʘ; ʥʘ ʚʝʨʭʥʠʡ ʢʦʥʝʮ ʥʘʥʝʩʝʥ 

ʮʝʥʪʨ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʟʘʙʠʚʥʦʡ ʨʝ-

ʧʝʨʘ, ʜʣʠʥʦʡ 1,5 ʤ (ʨʠʩʫʥʦʢ 2).  

 
ʈʠʩʫʥʦʢ 2 ï ʂʦʥʩʪʨʫʢʮʠʷ ʨʘʙʦʯʝʛʦ ʨʝʧʝʨʘ; 1 ï ʄʝʪʘʣʣʠʯʝʩʢʠʡ ʩʪʝʨʞʝʥʴ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪ ʨʝʧʝʨʦʚ ʚ ʥʘʙʣʶʜʘ-

ʪʝʣʴʥʳʭ ʣʠʥʠʷʭ ʧʨʦʣʦʞʝʥʳ ʭʦʜʳ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 

III ʢʣʘʩʩʘ ʚ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ.  

ʇʦʣʝʚʳʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʟʘʧʠʩʳʚʘ-

ʥʠʝʤ ʜʘʥʥʳʭ ʚ ʞʫʨʥʘʣ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. ɼʘʣʝʝ ʧʦʜ-

ʩʯʝʪ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʨʦʛʨʘʤʤʥʦ ʚ ʢʦʤʧʴʶʪʝʨʝ ʧʨʠ 

ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Microsoft Office Excel 2016. 

ɺ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ, ʥʘ ʢʘʞʜʦʡ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʣʠʥʠʠ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʫʥʢʪʳ 

VIII ,VIII',VII,  ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʟʘ ʛʨʘʥʠʮʝʡ ʟʦʥʳ 

ʩʜʚʠʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ. 

ʉʭʝʤʘ ʥʠʚʝʣʠʨʥʳʭ ʭʦʜʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠ-

ʩʫʥʢʝ 3.

 



20 TECHNICAL SCIENCE/ ȺColloquium - journal η# 10(21),2018 

 
ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʥʠʚʝʣʠʨʥʳʭ ʭʦʜʦʚ 

 

ʅʠʚʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʧʦ ʨʝʧʝʨʘʤ ʚ ʚʠʜʝ ʟʘʤʢʥʫʪʳʭ ʭʦʜʦʚ. ʈʘʩʩʪʦʷʥʠʷ ʦʪ ʥʠʚʝʣʠʨʘ ʜʦ ʨʝʝʢ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʟʤʝʨʝʥʠʝʤ ʧʨʝʚʳʰʝʥʠʡ. ʅʘʙʣʶʜʝʥʠʷ 

ʚʳʧʦʣʥʷʣʠʩʴ ʧʨʠ ʭʦʨʦʰʝʡ ʚʠʜʠʤʦʩʪʠ ʠ ʩʧʦʢʦʡʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʦʪʤʝʪʦʢ ʨʝʝʢ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ.  

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʦʚʝʨʢʘ ʥʠʚʝʣʠʨʘ. ʇʨʠ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʥʝʚʷʟʢʠ ʟʘʤʢʥʫʪʳʭ ʭʦʜʦʚ ʥʠʚʝʣʠʨʦʚʘʥʠʷ III  ʢʣʘʩʩʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧ.29 çʀʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʨʘʙʦʪè (ʈɼ 07-603-03) ʧʦ ʬʦʨʤʫʣʝ [1]: 

n6,2f ʜʦʧ.h °=  , ʤʤ     (2) 

ʛʜʝ  n ï ʯʠʩʣʦ ʩʪʘʥʮʠʡ; 

ʋʨʘʚʥʠʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʧʦ ʢʨʠʪʝʨʠʶ ʤʠʥʠʤʠʟʘʮʠʠ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ 

ʧʦʧʨʘʚʦʢ ʚ ʠʟʤʝʨʝʥʠʷ. ɺʝʩʘ ʠʟʤʝʨʝʥʥʳʭ ʧʨʝʚʳʰʝʥʠʡ ʚʳʯʠʩʣʷʣʠʩʴ ʩ ʫʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʥʮʠʡ ʚ ʭʦʜʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʡ ʧʨʦʬʠʣʴʥʦʡ 

ʣʠʥʠʠ (ʇʈ-(+I)). 

ʍʦʜ ʧʦ ʨʝʧʝʨʘʤ VII-VI-V-IV-III -II -I-I'-II' -III' -IV'-V'-VI' -VII' -VIII'.  

 

ʊʘʙʣʠʮʘ 1  

ʇʨ-(+I) ʠ ʇʨ-(0) 

ˉ 

ʩʪ 

ʀʤʷ 

ʪʦʯʢʠ  
ɿʊ, ʤ ʇʊ, ʤ 

ʇʨʝʚʳʰʝʥʠʝ, 

ʤ 

ʅʝʫʨʘʚʥ. 

ʆʪʤʝʪʢʘ, 

ʤ 

ʇʦʧʨʘʚʢʘ, 

ʤ 

ʋʨʘʚʥ. 

ʆʪʤʝʪʢʘ, 

ʤ 

ʊʠʧ 

1 2 3 4 5 6 7 8 9 

1 
ʮʝʥʪʨ 0,354  0,000 0,000 0,00000 0,000 ʈʝʧʝʨ 

1  3,090 -2,736 -2,736 -0,00013 -2,73613 ʚʳʯʠʩʣʷʝʤʘʷ 

2 

 

1 0,496       

2  1,700 -1,204 -3,940 -0,00026 -3,940265 ʚʳʯʠʩʣʷʝʤʘʷ 

3 
2 1,442       

3  1,436 0,006 -3,934 -0,00040 -3,934397 ʚʳʯʠʩʣʷʝʤʘʷ 

4 
3 2,300       

4  0,319 1,981 -1,953 -0,00053 -1,95353 ʚʳʯʠʩʣʷʝʤʘʷ 

5 
4 2,037       

5  0,278 1,759 -0,194 -0,00066 -0,194662 ʚʳʯʠʩʣʷʝʤʘʷ 

6 
5 3,017       

6  0,514 2,503 2,309 -0,00079 2,30821 ʚʳʯʠʩʣʷʝʤʘʷ 

7 
6 3,274       

7  0,542 2,732 5,041 -0,00093 5,04007 ʚʳʯʠʩʣʷʝʤʘʷ 
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8 
7 4,430       

8  0,492 3,938 8,979 -0,00106 8,97794 ʚʳʯʠʩʣʷʝʤʘʷ 

9 
8 3,251       

9  0,402 2,849 11,828 -0,00119 11,82681 ʚʳʯʠʩʣʷʝʤʘʷ 

10 
9 2,610       

10  0,602 2,008 13,836 -0,00132 13,83468 ʚʳʯʠʩʣʷʝʤʘʷ 

11 
10 2,806       

11  0,724 2,082 15,918 -0,00146 15,91654 ʚʳʯʠʩʣʷʝʤʘʷ 

 

12 

11 3,040       

12  0,338 2,702 18,620 -0,00159 18,61841 ʚʳʯʠʩʣʷʝʤʘʷ 

13 
12 2,980       

13  0,892 2,088 20,708 -0,00172 20,70628 ʚʳʯʠʩʣʷʝʤʘʷ 

14 
13 2,869       

14  0,398 2,471 23,179 -0,00185 23,17715 ʚʳʯʠʩʣʷʝʤʘʷ 

15 
14 1,840       

15  1,632 0,208 23,387 -0,00199 23,38502 ʚʳʯʠʩʣʷʝʤʘʷ 

16 
15 0,624       

16  2,224 -1,600 21,787 -0,00212 21,78488 ʚʳʯʠʩʣʷʝʤʘʷ 

17 
16 0,340       

17  1,911 -1,571 20,216 -0,00225 20,21375 ʚʳʯʠʩʣʷʝʤʘʷ 

18 
17 1,258       

18  1,376 -0,118 20,098 -0,00238 20,09562 ʚʳʯʠʩʣʷʝʤʘʷ 

19 
18 1,548       

VII   1,200 0,348 20,446 -0,00252 20,44349 ʚʳʯʠʩʣʷʝʤʘʷ 

20 
VII  1,144       

VI   1,494 -0,350 20,096 -0,00265 20,09335 ʚʳʯʠʩʣʷʝʤʘʷ 

21 
VI  1,344       

V  1,227 0,117 20,213 -0,00278 20,21022 ʚʳʯʠʩʣʷʝʤʘʷ 

22 
V 1,976       

IV  0,404 1,572 21,785 -0,00291 21,78209 ʚʳʯʠʩʣʷʝʤʘʷ 

23 
IV 2,170       

III   0,571 1,599 23,384 -0,00304 23,38096 ʚʳʯʠʩʣʷʝʤʘʷ 

24 
III  1,130       

II   0,174 0,956 24,340 -0,00318 24,33682 ʚʳʯʠʩʣʷʝʤʘʷ 

 

ʅʝʚʷʟʢʘ: 0,009 ʤ 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʫʨʘʚʥʠʚʘʥʠʷ ʩʝʪʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ III ʢʣʘʩʩʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʦʧʦʨʥʦʛʦ ʠ ʨʘʙʦʯʝʛʦ ʨʝʧʝʨʘ ʥʘ ʢʘʞʜʫʶ ʜʘʪʫ ʥʘʙʣʶʜʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʪʤʝʪʢʠ, ʢʦʪʦ-

ʨʳʝ ʟʘʥʦʩʷʪʩʷ ʚ ʚʝʜʦʤʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʦʩʝʜʘʥʠʡ ʨʝʧʝʨʦʚ. 

 

ʊʘʙʣʠʮʘ 2 

ɺʝʜʦʤʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʦʩʝʜʘʥʠʡ ʨʝʧʝʨʦʚ ʇʨ-(+I) 

ˉˉ ʨʝʧʝʨʦʚ 
2 ʮʠʢʣ ʥʘʙʣʶʜʝʥʠʡ, 

08.08.2018 

3 ʮʠʢʣ ʥʘʙʣʶʜʝʥʠʡ, 

07.09.2018 

ʆʩʝʜʘʥʠʝ, ʤʤ 

(2 ʮʠʢʣ ï 3 ʮʠʢʣ) 

ʉʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʡ, 

ʤʤ/ʩʫʪ 

VII  20,45000 20,44349 6,51 0,21700 

VI  20,10000 20,09335 6,65 0,12547 

V 20,21800 20,21022 7,78 0,14679 

IV 21,79100 21,78209 8,91 0,16811 

III  23,40650 23,38096 25,54 0,48189 

II  24,34450 24,33682 7,68 0,14491 

I 25,62150 25,61369 7,81 0,14736 

 

ʀʟ ʪʘʙʣʠʮʳ 2 ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʢʘʢ ʥʘ ʨʝʧʝʨʝ III 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʦʩʝʜʘʥʠʝ, ʵʪʦ ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʦʥ ʧʦʜʚʝʨʛʩʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʙʳʣ 

ʩʜʚʠʥʫʪ ʚ ʩʪʦʨʦʥʫ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʦʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ 

ʥʘʙʣʶʜʝʥʠʡ ʦʩʝʜʘʥʠʷ ʷʚʣʷʶʪʩʷ ʜʦʧʫʩʪʠʤʳʤʠ ʪʘʢ 

ʢʘʢ ʦʥʠ ʤʝʥʴʰʝ ʜʦʧʫʩʢʘʝʤʳʭ 15 ʤʤ [2]. 
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ʊʘʙʣʠʮʘ 3  

ɺʝʜʦʤʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʇʨ-(+I) 

ˉˉ 

ʨʝʧʝ-

ʨʦʚ 

ɻʦʨʠʟʦʥʪʘʣʴ-

ʥʘʷ ʜʣʠʥʘ 

ʠʥʪʝʨʚʘʣʘ, ʤ 

ʂʦʥʝʯʥʦʝ-ʥʘʯʘʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʷ 

ʆʩʝʜʘ-

ʥʠʝ,h ʤʤ 

ʈʘʟʥʦʩʪʴ 

ʦʩʝʜʘʥʠʡ 

1-- nn hh
ʤʤ 

ʅʘʢʣʦʥʳ 

3101, -Öi
 

ʈʘʟʥʦʩʪʴ 

ʥʘʢʣʦʥʦʚ 

3101, -ÖDi
 

ʂʨʠʚʠʟʥʘ 

ʂ 

ʤ/1101 3-Ö
 

ʈʘʜʠʫʩ 

ʢʨʠʚʠʟ-

ʥ  r

R, ʢʤ 

VII   6,51      

 18,569  0,14 0,0    

VI   6,65   0,0 0,00 609,2 

 25,739  1,13 0,0    

V  7,78   0,0 0,00 -3241,0 

 32,339  1,13 0,0    

IV  8,91   0,4 0,01 74,1 

 34,308  16,63 0,5    

III   25,54   -1,1 -0,03 -29,5 

 29,725  -17,86 -0,6    

II   7,68   0,6 0,02 55,1 

 36,872  0,13 0,0    

I  7,81      

 

ʊʘʙʣʠʮʘ 4  

ʆʧʨʝʜʝʣʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʜʚʠʞʝʥʠʷ ʇʨ-(+I) 

ˉˉ 

ʨʝʧʝʨʦʚ 

2 ʮʠʢʣ ʥʘʙʣʶʜʝʥʠʡ 3 ʮʠʢʣ ʥʘʙʣʶʜʝʥʠʡ 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʩʜʚʠʞʝʥʠʝ 

12 ɼɼ -=x ,ʤʤ 

 

ɼʣʠʥʘ ʠʥʪʝʨ-

ʚʘʣʘ, 1l ʤ 

ʈʘʩʩʪʦʷʥʠʝ 

ʦʪ ʦʧʦʨʥʦ-

ʛʦ ʨʝʧʝʨʘ 

ɼ1, ʤ 

ɼʣʠʥʘ ʠʥʪʝʨ-

ʚʘʣʘ, 2l ʤ 

ʈʘʩʩʪʦʷʥʠʝ 

ʦʪ ʦʧʦʨʥʦ-

ʛʦ ʨʝʧʝʨʘ 

ɼ2, ʤ 

 

ʉʜʚʠʛʠ, 

ʤʤ 

VII    0,000   0,000 0,0 6,5 

 18,569   18,575     

VI    18,569  18,575 6,0 9,0 

 25,739   25,745     

V   44,308  44,320 12,0 14,3 

 32,339   32,35     

IV   76,647  76,670 23,0 24,7 

 34,308   34,505     

III    110,955  111,175 220,0 221,5 

 29,725   29,5435     

II    140,680  140,719 38,5 39,3 

 36,872   36,885     

I   177,552   177,604 51,5 52,1 

  

ʊʘʙʣʠʮʘ 5 

ʆʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʇʨ-(+I) 

ʀʥʪʝʨʚʘʣʳ 2-ʥʘʙʣʶʜʝʥʠʝ 1l , ʤ 3-ʥʘʙʣʶʜʝʥʠʝ 1l , ʤ 12 lll -=D ʤʤ e 

3101 -Ö  

VII -VI  18,569 18,575 6 0,3 

VI-V 25,739 25,745 6 0,2 

V-IV 32,339 32,35 11 0,3 

IV-III  34,308 34,505 197 5,7 

III -II  29,725 29,5435 -181,5 -6,1 

II -I 36,872 36,885 13 0,4 

 

ʇʦ ʠʪʦʛʫ ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʭ ʨʘʙʦʪ, ʙʳʣʦ ʚʳʷʚ-

ʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʩʝʜʘʥʠʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 15 

ʤʤ, ʘ ʟʥʘʯʠʪ ʧʨʦʮʝʩʩ ʩʜʚʠʞʝʥʠʷ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʥʝ 

ʥʘʯʘʣʩʷ. ɹʦʨʪ ʢʘʨʴʝʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʪʦʡʯʠʚʦʤ 

ʧʦʣʦʞʝʥʠʠ. 
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DETERMINATION OF RESERVES FOR OPEN PIT MINING OF THE FIRST STAGE OF MINING 

COMPANY GOREVSKY GOK  

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʩʪʘʪʴʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʤʝʪʦʜʘ ʧʦʜʩʯʝʪʘ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʨʘʩʯʝʪ ʙʘʣʘʥʩʦ-

ʚʳʭ ʠ ʟʘʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ ɻʦʨʝʚʩʢʦʛʦ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

Abstract:  

The article selects the method of calculating mineral reserves and calculating the balance and off-balance 

reserves of the Gorevsky lead-zinc deposit. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ, ʟʘʙʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ, ʧʦʣʝʟʥʳʡ ʢʦʤʧʦʥʝʥʪ. 

Keywords: balance reserves, off-balance reserves, useful component. 

 

ʇʦʜʩʯʝʪ ʟʘʧʘʩʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ. ʆʙʷʟʘ-

ʪʝʣʴʩʪʚʦ ʧʦʜʩʯʝʪʘ ʟʘʧʘʩʦʚ ʚʦʟʣʦʞʝʥʘ ʥʘ ʥʝʜʨʦ-

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʟʘʢʨʝʧʣʝʥʘ ʚ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ ʠ 

ʟʘʢʦʥʝ ʦ ʥʝʜʨʘʭ ʈʌ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʫʯʝʪʫ ʧʦʜʣʝʞʘʪ ʚʳʷʚʣʝʥ-

ʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʮʝʥʝʥʥʳʝ ʟʘʧʘʩʳ ʧʦʣʝʟʥʦʛʦ 

ʠʩʢʦʧʘʝʤʦʛʦ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ, ʭʦʟʷʡʩʪʚʝʥ-

ʥʦʝ ʟʥʘʯʝʥʠʝ, ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝ-

ʩʢʦʝ ʫʩʣʦʚʠʷ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʝʥʳ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʦʡ. 

ɿʘʧʘʩʳ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʧʦ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʶ ʧʦʜʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʣʦʛʦʨʘʟ-

ʚʝʜʦʯʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥ-

ʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ 

ʦʩʚʦʝʥʠʷ. 

ɿʘʧʘʩʳ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʚ ʥʠʭ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʟʥʘʯʝʥʠʶ ʜʝʣʷʪʩʷ ʥʘ 2 ʪʠʧʘ: 

1. ɹʘʣʘʥʩʦʚʳʝ (ʵʢʦʥʦʤʠʯʝʩʢʠʝ); 

2. ɿʘʙʘʣʘʥʩʦʚʳʝ (ʧʦʪʝʥʮʠʘʣʴʥʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ). 

ɹʘʣʘʥʩʦʚʳʤʠ ʥʘʟʳʚʘʶʪ ʟʘʧʘʩʳ ʧʦʣʝʟʥʦʛʦ ʠʩ-

ʢʦʧʘʝʤʦʛʦ, ʠʟʚʣʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬ-

ʬʝʢʪʠʚʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʨʘʮʠʦʥʘʣʴ-

ʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʦʭʨʘʥʝ ʥʝʜʨ. 

ɿʘʙʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ- ʵʪʦ ʟʘʧʘʩʳ, ʦʪʚʝʯʘʶ-

ʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʙʘʣʘʥʩʦʚʳʤ 

ʟʘʧʘʩʘʤ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ 

ʧʦ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʤ, ʧʨʘʚʦʚʳʤ, ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʠʣʠ ʜʨʫʛʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ [1]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʦʜʩʯʝʪ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʧʘʩʦʚ, ʠʩʭʦʜʷ ʠʟ ʨʘʩʯʝʪʘ ʙʘʣʘʥ-

ʩʦʚʳʭ ʟʘʧʘʩʦʚ ʥʘ ʛʦʨʠʟʦʥʪ -175 ʢʘʨʴʝʨʘ ʧʝʨʚʦʡ 

ʦʯʝʨʝʜʠ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʆɸʆ 

çɻʦʨʝʚʩʢʠʡ ɻʆʂè. ɺ ʭʦʜʝ ʧʨʦʭʦʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʚ ʤʘʨʢʰʝʡʜʝʨʩʢʦʤ ʦʪʜʝʣʝ ʥʘ 

ʜʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʤʥʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ 

ʧʦʜʩʯʝʪʘ ʟʘʧʘʩʦʚ.  

ɹʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʧʦʜʩʯʠʪʳʚʘʣʠʩʴ ʤʝʪʦʜʦʤ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʝʯʝʥʠʡ ʠ ʧʦ ʩʦʩʪʦʷ-

ʥʠʶ ʥʘ 1.10.1963 ʛ. ʫʪʚʝʨʞʜʝʥʳ ɻʂɿ ʉʉʉʈ ʚ ʬʝʚ-

ʨʘʣʝ 1964 ʛ. ʧʨʦʪʦʢʦʣʦʤ ˉ4259. 

ʇʦʜʩʯʝʪ ʟʘʧʘʩʦʚ ʧʨʦʚʝʜʝʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʘʟʚʝʜʢʠ 1960-63 ʛ.ʛ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʥʦʡ ʜʦʨʘʟ-

ʚʝʜʢʠ 1987-89 ʛ.ʛ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʟʚʝʜʢʠ ʠ 

ʦʧʳʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʪʦʜʦʤ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʳʭ ʩʝʯʝʥʠʡ ʚ ʦʪʤʝʪʢʘʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. 

ɺ ʦʩʥʦʚʫ ʧʦʜʩʯʝʪʘ ʟʘʧʘʩʦʚ ʧʦʣʦʞʝʥʳ ʩʣʝʜʫ-

ʶʱʠʝ ʢʦʥʜʠʮʠʠ: 

1 ï ʙʦʨʪʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʣʷ ʦʢʦʥʪʫʨʠʚʘʥʠʷ 

ʙʘʣʘʥʩʦʚʳʭ ʨʫʜ ï 1,0% ʩʚʠʥʮʘ; 

2 ï ʤʠʥʠʤʘʣʴʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʚ ʧʦʜʩʯʝʪʥʦʤ ʙʣʦʢʝ ï 3,0% ʫʩʣʦʚʥʦʛʦ ʩʚʠʥʮʘ, ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʝʨʝʚʦʜʘ ʮʠʥʢʘ ʚ ʫʩʣʦʚʥʳʡ ʩʚʠʥʝʮ 

ï 0,6; 

3 ï ʤʠʥʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʨʫʜʥʦʛʦ ʧʝʨʝʩʝ-

ʯʝʥʠʷ ï 1,0 ʤʝʪʨ; 

4 ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʧʫʩʪʳʭ ʧʦʨʦʜ ʠ 

ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʨʫʜ, ʚʢʣʶʯʘʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥ-

ʥʳʡ ʢʦʥʪʫʨ ï 3,0 ʤʝʪʨʘ; 
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5 ï ʜʣʷ ʙʘʣʘʥʩʦʚʳʭ ʩʚʠʥʮʦʚʳʭ ʨʫʜ ʩʦʜʝʨʞʘ-

ʥʠʝ ʩʚʠʥʮʘ ʦʪ 0,5 ʜʦ 1,0%. 

ɿʘʙʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʧʦʜʩʯʠʪʳʚʘʣʠʩʴ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠ ʙʘʣʘʥʩʦʚʳʭ ʢʦʥʪʫʨʦʚ ʠ 

ʟʘ ʠʭ ʧʨʝʜʝʣʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʠʭ ʚ ʧʨʝʜʝʣʘʭ ʧʦʜ-

ʩʯʝʪʥʳʭ ʙʣʦʢʦʚ ʢʘʪʝʛʦʨʠʡ ɺ+ʉ1 ʩʦʩʪʘʚʣʷʣʦ 915 

ʪʳʩ. ʪ. ʠʣʠ 1,1% ʦʪ ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ. ʇʨʠ ʨʘʩ-

ʩʤʦʪʨʝʥʠʠ ʚ ɻʂɿ ʟʘʙʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʠʟ ʧʦʜʩʯʝʪʘ 

ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ. 

ʆʙʱʠʝ ʟʘʧʘʩʳ ʙʘʣʘʥʩʦʚʳʭ ʨʫʜ ʧʦ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʶ ʩʦʩʪʘʚʠʣʠ 126 ʤʣʥ. ʪ. ʨʫʜʳ, ʠʟ ʥʠʭ ʧʦ ʧʨʦ-

ʤʳʰʣʝʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ɺ+ʉ1 ʫʪʚʝʨʞʜʝʥʦ 87,3 

ʤʣʥ. ʪ. ʨʫʜʳ ʠʣʠ 69,3% ʦʪ ʦʙʱʠʭ ʟʘʧʘʩʦʚ. 

ʇʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ 

ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʫʜʝʥʝʥʠʷ ɻʦʨʝʚʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʦʪʥʝʩʝʥʦ ɻʂɿ ʢ ʛʨʫʧʧʝ 2 [2]. 

ʇʦʜʩʯʝʪ ʟʘʧʘʩʦʚ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

(ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ) ʚʳʧʦʣʥʝʥ ʨʘʟʜʝʣʴʥʦ ʧʦ ʪʠʧʘʤ 

ʨʫʜ. ʂʨʦʤʝ ʦʩʥʦʚʥʳʭ ʧʦʜʩʯʠʪʘʥʳ ʟʘʧʘʩʳ ʧʦʧʫʪ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʩʝʨʝʙʨʘ ʠ ʢʘʜʤʠʷ ʤʝʪʦʜʦʤ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʠʤʝʥʝʥ ʧʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚ ɻʂɿ ʉʉʉʈ. ɿʘʧʘʩʳ ʧʦʧʫʪʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʙʣʦʢʝ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʠʩʭʦʜʷ ʠʟ 

ʩʦʜʝʨʞʘʥʠʷ 7,9 ʛ/ʪ ʩʝʨʝʙʨʘ ʧʨʠʭʦʜʷʱʝʛʦʩʷ ʥʘ 1% 

ʩʚʠʥʮʘ ʠ 31,4 ʛ/ʪ ʢʘʜʤʠʷ ʧʨʠʭʦʜʷʱʝʛʦʩʷ ʥʘ 1% 

ʮʠʥʢʘ. 

ʇʦʜʩʯʝʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʨʘʟʚʝʜʢʠ 1987-89 

ʛ.ʛ. ʚʳʧʦʣʥʝʥ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʠʶʥʷ 1989 ʛ. ʚ 

ʯʘʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʪʫʨʦʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʢʘʨʴʝʨʘ 

ʆʇʇ) ʠ ʛʨʘʥʠʮʘʤʠ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʢʘʨʴʝ-

ʨʘ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ. 

ʈʘʩʯʝʪ ʧʦʪʝʨʴ (ʇ) ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ (ʈ) ʨʫʜʳ 

ʧʨʠ ʜʦʙʳʯʝ ʜʣʷ ʫʩʣʦʚʠʡ ɻʦʨʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚ ʧʨʦʝʢʪʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝ-

ʚʦʦʨʫʞʝʥʠʷ ʢʘʨʴʝʨʘ çɻʦʨʝʚʩʢʦʛʦ ɻʆʂʘè [3].  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʝʢʪʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝ-

ʨʝʚʦʦʨʫʞʝʥʠʷ ʧʘʨʘʤʝʪʨʳ ʫʩʪʫʧʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʪʨʘʙʦʪʢʠ ʛʦʨʠʟʦʥʪʦʚ ʥʝ ʤʝʥʷʝʪʩʷ, ʇ ʠ ʈ ʥʘʩʣʝʜʫ-

ʶʪʩʷ ʧʦ ʧʨʦʝʢʪʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʚ 

ʨʘʟʤʝʨʝ: ʇ = 5 %; ʈ= 7 % (0,5% ʧʨʠ ʚʟʨʳʚʥʳʭ ʨʘ-

ʙʦʪʘʭ; 0,5% ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʨʫʜʳ). 

ʇʨʠʥʠʤʘʷ ʜʘʥʥʳʝ ʧʦʜʩʯʝʪʘ ʚ ʠʪʦʛʝ ʧʦʣʫʯʝʥʳ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʨʫʜʳ ʠ ʚʩʢʨʳʰʠ, ʧʨʠ-

ʥʷʪʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʠ ʧʨʠʚʝʜʝʥʥʳʝ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʨʫʜʳ ʠ ʚʩʢʨʳʰʠ 

ɻʦʨʠʟʦʥʪ 

ɿʘʧʘʩʳ ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ 

ɺʩʢʨʳʰʘ ʈʫʜʘ Pb Zn Ag Cd 

ʪʳʩ. ʤ3 ʪʳʩ. ʪ % % ʛ/ʪ ʛ/ʪ 

ɻʦʨ +105 

      ɻʦʨ +95 770  

    ɻʦʨ +85 925  

    ɻʦʨ +75 1120  

    ɻʦʨ +65 1086  

    ɻʦʨ +55 1216  

    ɻʦʨ +45 1346  

    ɻʦʨ +35 1411  

    ɻʦʨ +25 1451  

    ɻʦʨ +15 1534  

    ɻʦʨ +5 1651  

    ɻʦʨ -5 1733  

    ɻʦʨ -15 1754 12 6,42 1,14 50,71 35,7 

ɻʦʨ -25 1834 165 6,49 1,09 51,24 34,21 

ɻʦʨ -35 1869 618 6,6 1,08 52,17 33,94 

ɻʦʨ -45 1779 1872 6,74 1,04 53,25 32,73 

ɻʦʨ -55 1623 1906 6,45 1,05 50,94 33,08 

ɻʦʨ -65 1433 1785 6,49 1,2 51,26 37,6 

ɻʦʨ -75 1227 1783 6,7 1,21 52,9 37,91 

ɻʦʨ -85 1027 1621 6,7 1,24 52,89 38,8 

ɻʦʨ -95 833 1631 6,61 1,38 52,22 43,42 

ɻʦʨ -105 669 1507 6,2 1,62 48,98 50,79 

ɻʦʨ -115 509 1523 5,96 1,66 47,05 52,11 

ɻʦʨʠʟʦʥʪ ɿʘʧʘʩʳ ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ 5,81 1,92 45,87 60,13 

 ɺʩʢʨʳʰʘ ʈʫʜʘ Pb Zn Ag Cd 
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ʪʳʩ. ʤ3 ʪʳʩ. ʪ % % ʛ/ʪ ʛ/ʪ 

ɻʦʨ -155 91 901 6,11 2,16 48,31 67,69 

ɻʦʨ -165 60 514 6,32 1,6 49,89 50,24 

ɻʦʨ -175 35 433 5,98 1,38 47,24 43,28 

ʀʊʆɻʆ 29676 20040 
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CONFIGURATION DESIGN  AND CAPITAL COSTS ASSESSMENT FOR THE ONSHORE SUPPLY 

BASE CONSTRUCTION IN MURMANSK  

 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʘʟʦʚʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʝʨʝʛʦʚʦʡ ʙʘʟʳ ʦʙʝʩʧʝʯʝʥʠʷ ʰʝʣʴʬʦʚʳʭ ʥʝʬʪʝʛʘʟʦ-

ʚʳʭ ʧʨʦʝʢʪʦʚ ʚ ɸʨʢʪʠʢʝ, ʠʩʭʦʜʷ ʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʢʘʧʠ-

ʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʘʥʥʦʡ ʙʘʟʳ. 

Abstract 

In this article the basic configuration of the onshore supply base for oil and gas projects in the Arctic is be-

ing determined, based on Russian and international experience. Moreover, capital costs for the base construc-

tion are estimated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʝʛʘʟʦʚʘ ̫ʦʪʨʘʩʣʴ, ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʙʝʨʝʛʦʚʘʷ ʙʘʟʘ ʦʙʝʩʧʝʯʝʥʠʷ, ʣʦʛʠ-

ʩʪʠʢʘ. 

Keywords: oil and gas industry, capital expenditures, onshore support base, logistics.  

 

ʀʥʪʝʨʝʩ ʢ ʦʩʚʦʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ɸʨʢʪʠʯʝʩʢʦ-

ʛʦ ʨʝʛʠʦʥʘ ʨʘʩʪʸʪ ʚʦ ʚʩʸʤ ʤʠʨʝ: ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʚ 

ʙʠʪʚʝ ʟʘ çʘʨʢʪʠʯʝʩʢʠʡ ʧʠʨʦʛè ʫʩʠʣʠʚʘʝʪʩʷ, ʚʦ-

ʧʝʨʚʳʭ, ʠʟ-ʟʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ 

ʛʨʘʥʠʮ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ; ʚʦ-ʚʪʦʨʳʭ, ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʦʡ ʚʘʞʥʦʩʪʴ ɸʨʢʪʠʢʠ. ʇʝʨʚʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʶ-

ʘʥʩʘʤʠ ʢʦʥʚʝʥʮʠʠ ʆʆʅ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʷʜ 

ʩʪʨʘʥ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ɸʨʪʠʢʫ: ɼʘʥʠʷ ʠ ɻʨʝʥʣʘʥʜʠʷ, 

ʐʚʝʮʠʷ, ʅʦʨʚʝʛʠʷ, ʉʐɸ, ʂʘʥʘʜʘ, ʀʩʣʘʥʜʠʷ, ʈʦʩ-

ʩʠʷ, ʌʠʥʣʷʥʜʠʷ. ɺʪʦʨʦʝ ï ʧʦʪʝʥʮʠʘʣʦʤ ʨʝʛʠʦʥʘ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʩʪʦʱʘʶʪʩʷ. 

ɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʠ ʪʘʷʥʠʝ ʣʴʜʦʚ ʦʪʢʨʳʚʘʶʪ 

ʜʦʩʪʫʧ ʢ ʨʘʥʝʝ ʥʝʨʘʟʚʝʜʘʥʥʳʤ ʨʝʩʫʨʩʘʤ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ, 

ʧʦʜ ʘʨʢʪʠʯʝʩʢʠʤʠ ʣʴʜʘʤʠ ʥʘʭʦʜʠʪʩʷ ʦʢʦʣʦ 13% ʠ 

30% ʥʝʨʘʟʚʝʜʘʥʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʅʦ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʚʘʞʥʦʩʪʴ ɸʨʢʪʠʢʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʘʭ 

ʩʳʨʴʷ, ʥʦ ʠ ʚ ʢʦʤʤʫʥʠʢʘʮʠʷʭ ï ʯʝʨʝʟ ɸʨʢʪʠʢʫ 

ʧʨʦʭʦʜʷʪ ʜʚʘ ʧʫʪʠ: ʉʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʧʫʪʴ (ʉʄʇ) 

ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʧʨʦʭʦʜ. 

ʉʝʛʦʜʥʷ ʇɸʆ çɻʘʟʧʨʦʤ ʥʝʬʪʴè ʦʧʝʨʠʨʫʝʪ ʥʘ 

ʘʨʝʥʜʫʝʤʦʡ ʙʝʨʝʛʦʚʦʡ ʙʘʟʝ ʥʘ ʧʦʙʝʨʝʞʴʝ ʂʦʣʴʩʢʦ-

ʛʦ ʟʘʣʠʚʘ ʥʝʜʘʣʝʢʦ ʦʪ ʄʫʨʤʘʥʩʢʘ, ʦʪʜʝʣʝʥʥʦʡ ʦʪ 

ʄʃʉʇ çʇʨʠʨʘʟʣʦʤʥʘʷè 980 ʢʤ [1]. ʂʦʤʧʘʥʠʷ ʠʩ-

ʧʳʪrʚʘʝʪ ʪʨʫʜʥʦʩʪʠ ʚ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʝʜʠʥʦʡ 

ʙʝʨʝʛʦʚʦʡ ʙʘʟʳ ʦʙʝʩʧʝʯʝʥʠʷ (ɹɹʆ): ʩʝʡʯʘʩ ʦʥʘ 

ʘʨʝʥʜʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʣʦʱʘʜʦʢ ʫ ʨʘʟʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʙʘʟʳ ʫʩʣʦʞʥʷʝʪ ʢʦʦʨʜʠʥʘʮʠʶ 

ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʠʟʜʝʨʞʢʠ, 

ʜʝʣʘʷ ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ ʥʝ ʩʘʤʳʡ ʚʳʛʦʜʥʳʤ. ʇʦ-

ʵʪʦʤʫ ʢʦʤʧʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥ-

ʥʦʡ ʙʝʨʝʛʦʚʦʡ ʙʘʟʳ ʚ ʄʫʨʤʘʥʩʢʝ, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʙʫʜʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʥʦʚʳʝ ʰʝʣʴʬʦʚʳʝ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʢʦʤʧʘʥʠʠ. ɼʘʥʥʘʷ ʙʘʟʘ ʜʦʣʞʥʘ 

ʦʪʚʝʯʘʪʴ ʟʘ ʧʦʣʥʦʝ ʙʝʨʝʛʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʝʢ-

ʪʦʚ ʥʘ ʰʝʣʴʬʝ: ʜʦʩʪʘʚʢʫ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ, ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢ ʞʝ ʩʢʣʘʜʩʢʫʶ ʣʦʛʠʩʪʠʢʫ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʧʦʩʪʨʦʝʥʘ 

ʚʪʦʨʘʷ ʧʝʨʝʚʘʣʦʯʥʘʷ ʙʘʟʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʥʝʬʪʠ ʦʪ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦ ʧʦʨʪʦʚ ɽʚʨʦʧʳ: ʩʥʘ-

ʯʘʣʘ ʩʳʨʴʸ ʦʪ ʇʨʠʨʘʟʣʦʤʥʦʛʦ ʠ ʅʦʚʦʧʦʨʪʦʚʩʢʦʛʦ 
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ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʜʦʩʪʘʚʣʷʶʪ ʪʘʥʢʝʨʳ-ʯʝʣʥʦʢʠ, ʟʘ-

ʪʝʤ ʧʝʨʝʛʨʫʞʘʶʪ ʚ ʪʘʥʢʝʨ-ʥʘʢʦʧʠʪʝʣʴ (ʥʘ ʙʘʟʝ 

ʋʤʙʘ), ʛʜʝ ʩʳʨʴʸ ʭʨʘʥʠʪʩʷ, ʧʨʦʭʦʜʠʪ ʪʘʤʦʞʝʥʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʠ ʦʪʛʨʫʞʘʝʪʩʷ ʥʘ ʩʫʜʘ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʤʘʨʰʨʫʪ ʠ ʚʨʝʤʷ ʚ ʧʫʪʠ 

ʪʘʥʢʝʨʦʚ ʠ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʡʩʦʚ ʧʨʠ 

ʥʝʠʟʤʝʥʥʦʤ ʯʠʩʣʝ ʪʘʥʢʝʨʦʚ. çʋʤʙʘè, ʷʚʣʷʷʩʴ ʧʣʘ-

ʚʫʯʠʤ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʥʝʬʪʝʭʨʘʥʠʣʠʱʠʤ, ʧʦʟʚʦ-

ʣʷʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʨʘʟʤʝʨʳ ʧʘʨʪʠʡ ʥʝʬʪʠ. ʇʦʢʫʧʘ-

ʪʝʣʷʤ ʥʝʬʪʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʥʝ ʤʝʥʝʝ ʫʜʦʙʥʦ: 

ʦʥʠ ʟʘʙʠʨʘʶʪ ʩʳʨʴʸ ʥʘʧʨʷʤʫʶ ʦʪ ʙʘʟʳ, ʠʩʧʦʣʴʟʫʷ 

ʦʙʳʯʥʳʝ ʥʝʣʝʜʦʚʳʝ ʩʫʜʘ, ʤʠʥʫʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʭʦʜʘ ʧʦʣʥʦʛʦ ʤʘʨʰʨʫʪʘ ʦʪ ʧʦʙʝʨʝʞʴʷ ʇʝʯʦʨ-

ʩʢʦʛʦ ʤʦʨʷ ʜʦ ʥʝʟʘʤʝʨʟʘʶʱʝʛʦ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʣʝʜʦʢʦʣʦʚ.  

ɹʝʨʝʛʦʚʘʷ ʙʘʟʘ ʦʙʝʩʧʝʯʝʥʠʷ (ɹɹʆ) ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʘ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʨʩʢʠʭ 

ʰʝʣʴʬʦʚʳʭ ʦʙʲʝʢʪʦʚ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʦʨʪʦʚʳʡ ʪʝʨʤʠʥʘʣ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʚʝʩʴ ʢʦʤ-

ʧʣʝʢʩ ʨʘʙʦʪ ʦʪ ʧʨʠʝʤʘ ʜʦ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʟʦʚ. ʇʦ ʩʣʦʚʘʤ ʥʘʯʘʣʴʥʠʢʘ ʋʧʨʘʚʣʝʥʠʷ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çɻʘʟʧʨʦʤʥʝʬʪʴ ï 

ʉʘʭʘʣʠʥè ɸ. ʌʘʜʝʝʚʘ, ɹɹʆ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ 

ʧʨʠʤʝʨʥʦ ʩʣʝʜʫʶʱʠʭ ʦʙʲʝʢʪʦʚ (ʨʠʩʫʥʦʢ 1) [2]. 

ʂʦʤʧʣʝʢʩʘ ʭʨʘʥʝʥʠʷ ʠ ʧʦʜʘʯʠ ʩʫʭʦʡ ʩʤʝʩʠ, ʧʨʠ-

ʯʘʣʴʥʦʡ ʣʠʥʠʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʦʡ 250 ʤ, ʢʦʤ-

ʧʣʝʢʩʦʚ ʩ ʢʨʘʥʘʤʠ ʜʣʷ ʧʝʨʝʛʨʫʟʦʢ, ʸʤʢʦʩʪʝʡ ʜʣʷ 

ʙʫʨʦʚʦʛʦ ʰʣʘʤʘ, ʩʢʣʘʜʩʢʠʭ ʧʣʦʱʘʜʝʡ, ʚʥʫʪʨʝʥʥʝʡ 

ɾɼ-ʚʝʪʢʠ ʜʣʷ ʟʘʛʨʫʟʢʠ ʠ ʨʘʟʛʨʫʟʢʠ ʛʨʫʟʦʚ ʠ ʘʜʤʠ-

ʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ.  

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʥʬʠʛʫʨʘʮʠʷ ʙʝʨʝʛʦʚʦʡ ʙʘʟʳ ʦʙʝʩʧʝʯʝʥʠʷ 

 

ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ɹɹʆ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ, ʪʦ ʦʥʘ 

ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 2) 

[3].

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʝʪʘʣʴʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʝʨʝʛʦʚʦʡ ʙʘʟʳ ʦʙʝʩʧʝʯʝʥʠʷ 
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1 ï ʄʦʜʫʣʴʥʳʡ ɸɹʂ (ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʙʳʪʦʚʦʡ ʢʦʤʧʣʝʢʩ) ï 150 ʤ2 

2 ï ʍʦʣʦʜʥʳʝ ʩʢʣʘʜʳ  

3 ï ʊʝʧʣʳʝ ʩʢʣʘʜʳ  

4 ï ʋʯʘʩʪʦʢ ʪʨʫʙ ï 200 ʤ2 

5 ï ʆʛʨʘʞʜʝʥʠʝ ï 750 ʧʦʛʦʥ. ʤ 

6 ï ʄʘʯʪʘ ʦʩʚʝʪʠʪʝʣʴʥʘʷ, ʚʳʩʦʪʘ 20 ʤ, 6 ʰʪ 

7 ï ʇʘʨʢ ʈɺʉ (ʨʝʟʝʨʚʫʘʨʳ ʩʪʘʣʴʥʳʝ ʚʝʨʪʠ-

ʢʘʣʴʥʳʝ) 

8 ï ʋʯʘʩʪʦʢ ʭʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ 

9 ï ʅʘʚʝʩ ï 400 ʤ2 

10 ï ɺʨʝʤʝʥʥʦʝ ʢʝʨʥʦʭʨʘʥʠʣʠʱʝ ï 60 ʤ2 

11 ï ʋʯʘʩʪʦʢ ʭʨʘʥʝʥʠʷ ʊɹʆ (ʪʚʝʨʜʳʭ ʙʳʪʦ-

ʚʳʭ ʦʪʭʦʜʦʚ) ï 100 ʤ2  

12 ï ʋʯʘʩʪʦʢ ʧʦʜʢʨʘʥʦʚʳʭ ʧʫʪʝʡ ï 400 ʤ 

13 ï ʇʣʦʱʘʜʴ ʧʦʜ ʢʦʥʪʝʡʥʝʨʳ 

14 ï ʊʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʧʦʜʩʪʘʥʮʠ ̫

15 ï ʂʦʪʝʣʴʥʘʷ 

16 ï ʋʟʝʣ ʫʯʝʪʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

17 ï ʉʪʝʣʣʘʞʠ ʜʣʷ ʪʨʫʙ ï 1500 ʤ2 

18 ï ʇʨʠʯʘʣ ï 300 ʤ. 

19 ï ɾɼ ʚʝʪʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʟʳ ï 600 ʤ 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʘʟʳ. ɼʦʧʫʱʝʥʠʝʤ ʤʦ-

ʜʝʣʠ ʚ ʩʣʫʯʘʝ ʦʮʝʥʢʠ ʟʘʪʨʘʪ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʬʘʢʪ 

ʧʨʠʙʣʠʞʝʥʥʦʩʪʠ ʦʮʝʥʦʢ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʮʝʥ ʥʘ 

ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʲʝʢʪʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ɹɹʆ ʚ ʦʪ-

ʢʨʳʪʦʤ ʜʦʩʪʫʧʝ. ʈʘʟʤʝʨʳ ʦʙʲʝʢʪʦʚ ʙʳʣʠ ʚʟʷʪʳ ʩʦ 

ʩʭʝʤʳ ʚʳʰʝ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʙʲʝʢʪʦʚ ʥʘ ʩʭʝʤʝ 

ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʥʠ ʙʳʣʠ ʦʮʝʥʝʥʳ, 

ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʦʛʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʥʝʬʪʝʙʘʟʘʭ 

ʠʣʠ ʠʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

 ɼʦʙʳʯʘ ʛʘʟʘ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʙʘʟʳ, ʧʦʪʦʤʫ ʯʪʦ ʘʢʪʠʚʥʦ ʫʞʝ ʵʢʩʧʣʫʘʪʠʨʫʝʪ-

ʩʷ ʉʇɻ-ʪʝʨʤʠʥʘʣ ʥʘ ʧ-ʦʚʝ ʗʤʘʣ, ʘ ʪʝʨʤʠʥʘʣ ʚ 

ʄʫʨʤʘʥʩʢʝ ʧʣʘʥʠʨʫʝʪʩʷ ʙʳʪʴ ʥʝʬʪʝʧʝʨʝʚʘʣʦʯ-

ʥʳʤ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʲʝʢʪʳ, ʥʝ ʟʘʚʠʩʷʱʠʝ 

ʦʪ ʦʙʲʝʤʘ ʙʫʜʫʱʝʡ ʥʝʬʪʝʜʦʙʳʯʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʢ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʤʦʜʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

(ʩ 2018) ʚ ʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʦʣʦ-

ʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʰʝʣʴʬʝ, ʙʫʨʝʥʠʷ ʨʘʟʚʝ-

ʜʦʯʥʳʭ ʠ ʜʦʙʳʯʥʳʭ ʩʢʚʘʞʠʥ, ʜʦʩʪʘʚʢʠ ʤʘʪʝʨʠʘ-

ʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʫʙ ʠ ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʬʦʨʤ 

ʜʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ:  

ʋʯʘʩʪʦʢ ʭʨʘʥʝʥʠʷ ʊɹʆ (ʊʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪ-

ʭʦʜʦʚ) ï 100 ʤ2. ɼʦʣʞʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʘ ʢʘʞʜʦʡ 

ʙʘʟʝ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʨʠ-

ʚʳʯʥʦʛʦ ʜʣʷ ʥʘʩ ʤʫʩʦʨʘ (ʦʩʪʘʪʢʦʚ ʝʜʳ, ʙʫʤʘʛʠ, 

ʧʣʘʩʪʠʢʦʚʳʭ ʫʧʘʢʦʚʦʢ, ʞʝʣʝʟʥʳʭ ʙʘʥʦʢ ʠ ʪ.ʜ.) ʠ 

ʠʥʳʭ ʙʳʪʦʚʳʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ ʠʟ ʧʣʘʩʪʠ-

ʢʘ, ʤʝʪʘʣʣʘ, ʩʪʝʢʣʘ, ʮʝʣʣʶʣʦʟʳ, ʥʝ ʧʨʠʥʘʜʣʝʞʘ-

ʱʠʭ ʢ ʢʣʘʩʩʫ çʦʧʘʩʥʳʝè. ʅʘ ʫʯʘʩʪʢʝ ʙʫʜʫʪ ʥʘʭʦ-

ʜʠʪʴʩʷ 6 ʙʫʥʢʝʨʦʚ ʊɹʆ ʦʙʲʝʤʦʤ 8 ʤ3 ʢʘʞʜʳʡ ʠ 

ʩʪʦʠʤʦʩʪʴʶ 34,3 ʪʳʩ. ʨʫʙ ʟʘ ʰʪʫʢʫ. ʆʙʱʘʷ ʩʪʦʠ-

ʤʦʩʪʴ ï 205,8 ʪʳʩ. ʨʫʙ. [4].  

ɹʝʪʦʥʥʦʝ ʦʛʨʘʞʜʝʥʠʝ (750 ʧʦʛʦʥ.ʤ) ï 4,18 

ʤʣʥ. ʨʫʙ. [5]. ʆʛʨʘʞʜʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʙʘʟʳ ʩ ʪʨʸʭ 

ʩʪʦʨʦʥ (ʢʨʦʤʝ ʩʪʦʨʦʥʳ ʧʨʠʯʘʣʘ, ʢʦʪʦʨʘʷ ʩʤʦʪʨʠ ʥʘ 

ʚʦʜʫ).  

ʄʘʯʪʳ ʦʩʚʝʪʠʪʝʣʴʥʳʝ (20 ʤ, 6 ʰʪ) ï 110 ʪʳʩ. 

ʨʫʙ. * 6 ʰʪ = 660 ʪʳʩ. ʨʫʙ. [6]. ʀʩʧʦʣʴʟʫʶʪʩʷ 

ʥʝʬʪʝʙʘʟʘʤʠ ʠ ʫʛʦʣʴʥʳʤʠ ʙʘʟʘʤʠ ʜʣʷ ʫʣʠʯʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʙʘʟʳ.  

ʅʘʚʝʩ ï 400 ʤ2. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ 

ʭʨʘʥʝʥʠʷ ʛʨʫʟʦʚ ʜʦ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʤʝʩʪʘʤ 

ʥʘʟʥʘʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʦʣʴʢʦ ʯʪʦ ʜʦʩʪʘʚʣʝʥ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʨʝʤʦʥʪʘ ʧʨʠʯʘʣʘ; ʷʱʠʢʦʚ 

ʢʝʨʥʘ; ʤʝʣʢʦʛʘʙʘʨʠʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʪʦʠ-

ʤʦʩʪʴ 1 ʤ2 ʜʚʫʩʢʘʪʥʦʛʦ ʥʘʚʝʩʘ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ 

ʧʦʣʠʢʘʨʙʦʥʘʪʘ ï 2,6 ʪʳʩ. ʨʫʙ. ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ 

ʥʘʚʝʩʘ ï 1,4 ʤʣʥ. ʨʫʙ. [7]. 

ɺʨʝʤʝʥʥʦʝ ʢʝʨʥʦʭʨʘʥʠʣʠʱʝ ï 60 ʤ2 (ʜ: 10 ʤ, 

ʰ: 6 ʤ, ʚ: 4 ʤ). ʗʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʝʧʣʦʛʦ 

ʩʢʣʘʜʘ. ʉʣʫʞʠʪ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʦʙʨʘʟʮʦʚ 

ʢʝʨʥʘ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʘʨʢʪʠʯʝʩʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠ-

ʷʭ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʜʦʩʪʘʚʢʦʡ ʚ ʧʦʩʪʦʷʥʥʳʝ 

ʢʝʨʥʦʭʨʘʥʠʣʠʱʘ ɻʂ çɻʘʟʧʨʦʤè ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ. ʎʝʥʘ 1 ʤ2 ï 4,5 ʪʳʩ. ʨʫʙ. ʆʙʱʘʷ ʩʪʦʠ-

ʤʦʩʪʴ ʢʝʨʥʦʭʨʘʥʠʣʠʱʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʧʦʣ-

ʥʳʡ ʩʧʝʢʪʨ ʨʘʙʦʪ ʠ ʦʩʥʘʱʝʥʠʝ ʩʢʣʘʜʘ ï 1,773 ʤʣʥ. 

ʨʫʙ, ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʢʘʣʴʢʫʣʷʪʦʨʫ 

[8]. 

ʋʯʘʩʪʦʢ ʧʦʜʢʨʘʥʦʚʳʭ ʧʫʪʝʡ ʜʣʠʥʦʡ 400 ʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʜʦʣʴ ʧʨʠʯʘʣʘ, ʛʜʝ ʩ ʧʦʤʦʱʴʶ 

ʢʨʘʥʦʚ ʙʫʜʫʪ ʨʘʟʛʨʫʞʘʪʴʩʷ ʧʨʠʙʳʚʘʶʱʠʝ ʚ ʧʦʨʪ 

ʩʫʜʘ. ʇʦʣʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 100 ʤ ʧʫʪʝʡ 

ʩʦʩʪʘʚʣʷʝʪ 3,016 ʤʣʥ. ʨʫʙ. [9]. ʉʫʤʤʘʨʥʘʷ ʩʪʦʠ-

ʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï 12,64 ʤʣʥ. ʨʫʙ. 

ʊʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʧʦʜʩʪʘʥʮʠʷ, ʩʧʦʩʦʙʥʘʷ ʦʙ-

ʩʣʫʞʠʪʴ ʚʩʶ ɹɹʆ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʭʦʜʷʱʝʡ ʠʩʧʦʣʴ-

ʟʦʚʘʣʘʩʴ ʧʦʜʩʪʘʥʮʠʷ, ʘʥʘʣʦʛʠʯʥʘʷ ʧʦʜʩʪʘʥʮʠʠ 

ʥʝʬʪʝʙʘʟʳ ʛʨʫʧʧʳ IIIa [10], ʩʧʦʩʦʙʥʘʷ ʚʳʜʝʨʞʘʪʴ 

ʥʘʛʨʫʟʢʫ ʢʨʫʧʥʦʡ ʥʝʬʪʝʧʝʨʝʚʘʣʦʯʥʦʡ ʙʘʟʳ. ʉʪʦʠ-

ʤʦʩʪʴ ʜʘʥʥʦʡ ʧʦʜʩʪʘʥʮʠʠ ï 11,8 ʤʣʥ. ʨʫʙ. [11]. 

ʂʦʪʝʣʴʥʘʷ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʪʸʧʣʳʭ ʩʢʣʘʜʦʚ, ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʙʳʪʦʚʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʙʘʟʳ ʛʦʨʷʯʝʡ ʚʦʜʦʡ, ʤʦʱʥʦʩʪʴʶ 1000 ʢɺʪ (ʥʘ 

ʧʨʠʤʝʨʝ ʥʝʬʪʝʙʘʟʳ ʈʦʩʥʝʬʪʠ) [12], ʨʘʩʯʸʪʥʘʷ ʩʪʦ-

ʠʤʦʩʪʴ ʧʦ ʢʘʣʴʢʫʣʷʪʦʨʫ çNord Companyè ï 5,95 

ʤʣʥ. ʨʫʙ. [13]. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʠʯʘʣʘ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʵʪʦ 

ʙʫʜʝʪ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʠʯʘʣʘ, 

ʠʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʦʙʨʝʪʘʶʪ ʥʝ ʘʙʩʦʣʶʪʥʦ ʧʫʩʪʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʪʘʢ 

ʢʘʢ ʪʘʢʦʚʳʭ ʚ ʄʫʨʤʘʥʩʢʝ ʥʝʪ), ʘ ʧʦʣʫʟʘʙʨʦʰʝʥ-

ʥʳʝ ʟʘʚʦʜʳ ʠ ʫʛʦʣʴʥʳʝ ʙʘʟʳ, ʛʜʝ ʦʩʪʘʣʘʩʴ ʯʘʩʪʴ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʊʘʢ, ʩʪʦʠʤʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʧʨʠʯʘʣʘ çʅʦʨʥʠʢʝʣʷè ʚ ʄʫʨʤʘʥʩʢʝ, ʜʣʠʥʦʡ ʚ 310 

ʤ, ʩʦʩʪʘʚʠʪ 1,5 ʤʣʨʜ. ʨʫʙ. [14].  

ʉʪʝʣʣʘʞʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʨʫʙ ï 1500 ʤ2. ʀʩʭʦ-

ʜʷ ʠʟ ʪʝʥʜʝʨʘ çʈʦʩʥʝʬʪʠè [15], ʮʝʥʘ ʦʜʥʦʛʦ ʩʪʝʣ-

ʣʘʞʘ 10ʤ x 2ʤ ï 82 ʪʳʩ. ʨʫʙ. ʅʘʤ ʥʝʦʙʭʦʜʠʤʦ 1500 

ʤ2 / 20 ʤ2 = 75 ʰʪʫʢ. ʀʪʦʛʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʣʝʢ-

ʪʘ ʩʪʝʣʣʘʞʝʡ ï 6,15 ʤʣʥ. ʨʫʙ. 

ɾɼïʚʝʪʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʟʳ. ʅʝʦʙʭʦʜʠʤʘ 

ʜʣʷ ʧʦʛʨʫʟʢʠ ʠ ʨʘʟʛʨʫʟʢʠ ʚʭʦʜʷʱʠʭ ʠ ʠʩʭʦʜʷʱʠʭ 

ʛʨʫʟʦʧʦʪʦʢʦʚ. ɽʸ ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʠʩʭʦʜʷ ʠʟ ʤʘʩ-

ʰʪʘʙʘ ʩʭʝʤʳ, ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 600 ʤ. ʉʪʦʠ-

ʤʦʩʪʴ 1 ʢʤ ʧʫʪʠ ʩʦʩʪʘʚʣʷʝʪ 8,754 ʤʣʥ. ʨʫʙ. [16]. 

ʊʦʛʜʘ ʠʪʦʛʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ɾɼ-ʚʝʪʢʠ 

ʩʦʩʪʘʚʠʪ 5,252 ʤʣʥ. ʨʫʙ. 

ʂʨʘʥʳ ʧʦʨʪʘʣʴʥʳʝ. ʅʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʟʛʨʫʟ-

ʢʠ ʠ ʟʘʛʨʫʟʢʠ ʩʫʜʦʚ, ʥʘʧʨʠʤʝʨ, ʢʦʥʪʝʡʥʝʨʘʤʠ. 

ʉʪʨʝʣʘ ʚʨʘʱʘʝʪʩʷ. ʉʪʦʠʤʦʩʪʴ 1 ʢʨʘʥʘ ɸʅʉ-1000 

çʌʝʥʠʢʩè 20/38t, ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʜʦ 16 ʪ ï 140 

ʤʣʥ. ʨʫʙ. [17]. ʉʪʦʠʤʦʩʪʴ 1 ʢʨʘʥʘ çʂʦʥʜʦʨ-3000è, 
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ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʜʦ 32 ʪ, ï 166,4 ʤʣʥ. ʨʫʙ. ʉʪʦ-

ʠʤʦʩʪʴ 1 ʢʨʘʥʘ çʂʦʥʜʦʨ-3000è 40/32ʪʥ, ʛʨʫʟʦ-

ʧʦʜʲʝʤʥʦʩʪʴʶ ʜʦ 40 ʪ, ï 195 ʤʣʥ. ʨʫʙ. [18]. 

ʄʦʜʫʣʴʥʳʡ ɸɹʂ ʥʘʯʘʣʴʥʳʡ ï ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʦ-ʙʳʪʦʚʦʡ ʢʦʤʧʣʝʢʩ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟ-

ʤʝʱʝʥʠʷ ʚ ʥʸʤ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʘʢ ʚ ʨʘʙʦʯʠʭ ʮʝʣʷʭ, 

ʪʘʢ ʠ ʩ ʧʝʨʝʨʳʚʘʤʠ ʥʘ ʩʦʥ ʠ ʦʪʜʳʭ. ʆʙʦʡʜʝʪʩʷ ʚ 14 

500 ʨʫʙ./ʤ2. ʅʘ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝ-

ʱʘʪʴ ʪʘʤ ʩʪʨʦʠʪʝʣʝʡ ʠ ʠʥʳʭ ʨʘʙʦʯʠʭ. ʊʦʛʜʘ ʧʦʣ-

ʥʳʡ ʢʦʤʧʣʝʢʩ ʙʫʜʝʪ ʩʪʦʠʪʴ 150ʤ2*14,5ʪ.ʨ.= 2,175 

ʤʣʥ. ʨʫʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʤʤʘʨʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʘʟʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʷʪ: 

2 052 651 450ʨ. ʀʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʨʪʦʚ, ʩʨʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʨ-

ʚʠʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʠʪ ʧʦʨʷʜʢʘ 3 ʣʝʪ. 

ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʦ ʢʦʥʢʨʝʪʥʦʤ ʚʨʝʤʝʥʠ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʢʘʞʜʳʡ ʦʙʲʝʢʪ, ʩʜʝʣʘʝʤ ʧʨʝʜ-

ʧʦʣʦʞʝʥʠʝ ʦ ʨʘʚʥʦʤʝʨʥʳʭ ʠʥʚʝʩʪʠʮʠʷʭ ʚ 2018, 

2019 ʠ 2020 ʛʛ, ʪʦ ʝʩʪʴ ʧʦ ~684 ʤʣʥ. ʨʫʙ ʚ ʛʦʜ. 

ɼʘʣʝʝ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʦʙʲʝʢʪʳ, ʨʘʟʤʝʨʳ ʠ 

ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʜʘʣʴʥʝʡʰʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʩʦʙʩʪʚʝʥ-

ʥʦʡ ʙʘʟʝ ʙʝʨʝʛʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʦʚʝʜʸʤ ʦʮʝʥʢʫ 

ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʜʦʙʳʯʠ ʥʝʬʪʠ ʥʘ ʠʟʫʯʘʝʤʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢ ʞʝ ʫʯʝʩʪʴ ʧʨʦʛʥʦʟ ʜʦʙʳʯʠ 

ʥʝʬʪʠ. ɼʦʨʦʛʘ ʦʪ ʇʨʠʨʘʟʣʦʤʥʦʡ ʜʦ ʄʫʨʤʘʥʩʢʘ 

ʟʘʥʠʤʘʝʪ 6 ʜʥʝʡ ʪʫʜʘ-ʦʙʨʘʪʥʦ [19]. ʉʦʛʣʘʩʥʦ ʦʧ-

ʪʠʤʠʩʪʠʯʝʩʢʦʤʫ ʧʨʦʛʥʦʟʫ, ʜʦʙʳʯʘ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 

240 ʤʣʥ. ʙʘʨʨʝʣʝʡ ʚ ʛʦʜ ʠʣʠ 650 ʪʳʩ. ʙʘʨʨʝʣʝʡ ʚ 

ʩʫʪʢʠ. ʇʦ ʨʝʘʣʠʩʪʠʯʥʦʤʫ ʧʨʦʛʥʦʟʫ ʜʦʙʳʯʘ ʩʦʩʪʘ-

ʚʠʪ ʦʢʦʣʦ 135 ʤʣʥ. ʙʘʨʨʝʣʝʡ ʚ ʛʦʜ ʠʣʠ 370 ʪʳʩ. 

ʙʘʨʨʝʣʝʡ ʚ ʩʫʪʢʠ. ʇʦ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʦʤʫ ʧʨʦʛʥʦʟʫ 

ʜʦʙʳʯʘ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 60 ʤʣʥ. ʙʘʨʨʝʣʝʡ ʚ ʛʦʜ ʠʣʠ 

164 ʪʳʩ. ʙʘʨʨʝʣʝʡ ʚ ʩʫʪʢʠ. ʅʝ ʚʩʷ ʥʝʬʪʴ ʫʭʦʜʠʪ ʚ 

ʄʫʨʤʘʥʩʢ ï ʯʘʩʪʴ ʦʪʛʨʫʞʘʝʪʩʷ ʪʘʥʢʝʨʦʤ-

ʥʘʢʦʧʠʪʝʣʝʤ çʋʤʙʘè. ɺ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʝʬʪʠ ʤʝʞʜʫ ʧʦʨʪʦʤ ʚ ʄʫʨʤʘʥʩʢʝ 

ʠ çʋʤʙʦʡè ʩʢʘʞʝʤ, ʯʪʦ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʃʘʧʣʘʩʘ 

50% ʥʝʬʪʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʧʦʢʫʧʘʪʝʣʷʤ, ʤʠʥʫʷ 

ʄʫʨʤʘʥʩʢ, ʘ ʦʩʪʘʣʴʥʳʝ 50% ï ʧʝʨʝʛʨʫʞʘʶʪʩʷ ʚ 

ʄʫʨʤʘʥʩʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʪʦʯʥʳʡ ʦʙʲʝʤ 

ʥʝʬʪʠ ʜʣʷ ʜʦʩʪʘʚʢʠ ʚ ʄʫʨʤʘʥʩʢ ʧʦ ʦʧʪʠʤʠʩʪʠʯʝ-

ʩʢʦʤʫ, ʨʝʘʣʠʩʪʠʯʥʦʤʫ ʠ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʦʤʫ ʧʨʦ-

ʛʥʦʟʘʤ ʩʦʩʪʘʚʠʪ 325 ʪʳʩ. ʙʘʨʨʝʣʝʡ, 185 ʪʳʩ. ʙʘʨ-

ʨʝʣʝʡ ʠ 82 ʪʳʩ. ʙʘʨʨʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʥʢʝ-

ʨʘʤ ʚʳʛʦʜʥʝʝ ʜʝʣʘʪʴ ʢʦʣʴʮʝʚʳʝ ʤʘʨʰʨʫʪʳ, 

ʟʘʙʠʨʘʷ ʥʝʬʪʴ ʩʨʘʟʫ ʩ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʧʦʵʪʦʤʫ ʯʘʩʪʦ ʪʘʥʢʝʨʳ ʟʘʙʠʨʘʶʪ ʥʝʬʪʴ ʩ ʜʚʫʭ ʩʦ-

ʩʝʜʥʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺʦʟʴʤʸʤ ʚʨʝʤʷ ʜʦ ʩʦʩʝʜ-

ʥʝʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʘʚʥʳʤ 2 ʩʫʪʢʘʤ [20]. ʋʯʪʝʤ 

ʚʨʝʤʷ ʥʘ ʟʘʛʨʫʟʢʫ ʠ ʧʦʜʛʦʪʦʚʢʫ ʪʘʥʢʝʨʘ ʨʘʚʥʦʝ 1 

ʩʫʪʢʘʤ. ʇʦʣʫʯʠʤ, ʯʪʦ ʦʜʠʥ ʪʘʥʢʝʨ ʙʫʜʝʪ ʧʝʨʝʚʦ-

ʟʠʪʴ ʩʣʝʜʫʶʱʠʡ 11-ʩʫʪʦʯʥʳʡ ʦʙʲʝʤ ʥʝʬʪʠ ʩ ʜʚʫʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ: ʦʢʦʣʦ 0,6 ʤʣʥ., 0,34 ʤʣʥ. ʠʣʠ 0,15 

ʤʣʥ. ʙʘʨʨʝʣʝʡ ʥʘ ʙʦʨʪʫ ʟʘ 1 ʨʝʡʩ ʧʦ ʦʧʪʠʤʠʩʪʠʯʝ-

ʩʢʦʤʫ, ʨʝʘʣʠʩʪʠʯʥʦʤʫ ʠ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʦʤʫ ʧʨʦ-

ʛʥʦʟʘʤ, ʧʣʶʩ ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʤ ʛʨʫʟʘ.  

ʆʧʪʠʤʠʩʪʠʯʝʩʢʠʡ, ʨʝʘʣʠʩʪʠʯʝʩʢʠʡ ʠ ʧʝʩʩʠ-

ʤʠʩʪʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ɹɹʆ ʧʨʝʜʧʦʣʘʛʘʶʪ:  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʪʠʤʠʩʪʠʯʝʩʢʦʛʦ ʩʮʝʥʘʨʠʷ:  

1) ʦʜʠʥ ʪʘʥʢʝʨ ʙʫʜʝʪ ʧʝʨʝʚʦʟʠʪʴ 11-

ʩʫʪʦʯʥʳʡ ʦʙʲʝʤ ʥʝʬʪʠ ʩ ʜʚʫʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ï 

ʦʢʦʣʦ 0,6 ʤʣʥ. ʥʘ ʙʦʨʪʫ ʟʘ 1 ʨʝʡʩ 

2) ʢʦʣʠʯʝʩʪʚʦ ʪʘʥʢʝʨʦʚ ï 6 ʰʪʫʢ 

3) ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʱʥʦʩʪʠ ï 

3,6 ʤʣʥ. ʙʘʨʨʝʣʝʡ ʠʣʠ 573 ʪʳʩ. ʤ3. 

ʇʘʨʢ ʈɺʉ (ʨʝʟʝʨʚʫʘʨʳ ʩʪʘʣʴʥʳʝ ʚʝʨʪʠʢʘʣʴ-

ʥʳʝ). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʥʘʰʝʡ ʤʦʜʝʣʠ ɹɹʆ ʦʙʩʣʫ-

ʞʠʚʘʝʪ 12 ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʜʦʣʞʥʦ ʙʳʪʴ ʢʘʢ ʤʠ-

ʥʠʤʫʤ 12 ʨʘʟʣʠʯʥʳʭ ʈɺʉ (ʯʪʦʙʳ ʥʝ ʩʤʝʰʠʚʘʪʴ 

ʥʝʬʪʴ ʩ ʨʘʟʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʚʠʜʫ ʨʘʟʥʳʭ ʭʠ-

ʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤ 

ʥʫʞʥʦ 12 ʈɺʉ ʦʙʲʝʤʦʤ 50 ʪʳʩ ʤ3, ʯʪʦ ʦʩʪʘʚʠʪ ʥʝ-

ʙʦʣʴʰʦʡ ʟʘʧʘʩ ʚ 2,25 ʪʳʩ. ʤ3. ʉʪʦʠʤʦʩʪʴ ʨʝʟʝʨʚʫʘ-

ʨʦʚ ʩʦʩʪʘʚʠʪ 12*75 ʤʣʥ. ʨʫʙ. = 900 ʤʣʥ. ʨʫʙ. [19].  

ʊʝʧʣʳʝ ʩʢʣʘʜʳ (2800 ʤ2). ʆʪʘʧʣʠʚʘʝʤʳʝ ʧʦ-

ʤʝʱʝʥʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦ-

ʜʠʤʦ ʩʦʙʣʶʜʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. ɺʚʠʜʫ 

ʦʪʩʫʪʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʤʝʨʘʭ ʩʢʣʘʜʘ ʜʣʷ 

ʦʧʪʠʤʠʩʪʠʯʝʩʢʦʛʦ ʩʮʝʥʘʨʠʷ, ʚʦʟʴʤʸʤ ʩʦʦʪʥʦʰʝʥʠʝ 

ʧʨʦʛʥʦʟʥʳʭ ʦʙʲʝʤʦʚ ʥʝʬʪʝʦʙʦʨʦʪʘ ɹɹʆ (ʘʥʘʣʦ-

ʛʠʯʥʦ ʙʫʜʫʪ ʨʘʩʩʯʠʪʘʥʳ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʙʝʟ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʧʘʨʘʤʝʪʨʘʭ). 3,6/2,6*2000 ʤ2=2800 ʤ2. 

ʉʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʠʪ 67,2 ʤʣʥ. ʨʫʙ. ʈʘʩʩʯʠʪʘʥʘ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʤʫ ʢʘʣʴʢʫʣʷʪʦʨʫ, ʠʩʭʦʜʷ ʠʟ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ [20]. ɺ 

ʩʪʦʠʤʦʩʪʴ ʪʘʢ ʞʝ ʚʭʦʜʠʪ ʢʨʘʥ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 

ʜʦ 10 ʪ. 

ʍʦʣʦʜʥʳʝ ʩʢʣʘʜʳ (1400 ʤ2). ʅʝʦʪʘʧʣʠʚʘʝʤʳʝ 

ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʙʝʟ ʪʨʝʙʦʚʘʥʠʡ 

ʢ ʩʦʙʣʶʜʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. ʉʪʦʠʤʦʩʪʴ 

ʩʦʩʪʘʚʠʪ 16,8 ʤʣʥ. ʨʫʙ. [21]. 

ʋʯʘʩʪʦʢ ʭʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ. ʅʘ ʝʛʦ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʘʪʩʷ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʙʫʨʦʚʦ-

ʛʦ ʰʣʘʤʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɹɹʆ ʜʦ ʝʛʦ ʜʘʣʴʥʝʡʰʝʡ ʦʪʧʨʘʚʢʠ ʥʘ ʫʪʠʣʠʟʘʮʠʶ. 

ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʪʘʥʢ-ʢʦʥʪʝʡʥʝʨʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʚʤʝʰʘʪʴ ʜʦ 78 ʤ3 ʙʫʨʦʚʦʛʦ ʰʣʘʤʘ ï 849,6 ʪʳʩ. ʨʫʙ. 

[22]. ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ ʥʘ ʦʜʥʫ ʩʢʚʘʞʠʥʫ ʧʨʠʭʦ-

ʜʠʪʩʷ ʧʦʨʷʜʢʘ 2,5 ʪʳʩ. ʤ3 ʙʫʨʦʚʦʛʦ ʰʣʘʤʘ [23]. 

ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʢʚʘʞʠʥ 

ʧʦ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʦʤʫ ʩʮʝʥʘʨʠʶ, ʦʮʝʥʠʤ ʧʦ ʩʦʦʪ-

ʥʦʰʝʥʠʶ ʧʨʦʛʥʦʟʦʚ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ. ʊʦʛʜʘ ʥʘ 

ʦʜʥʦ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʧʦ ʦʧʪʠʤʠʩʪʠʯʝʩʢʦʤʫ ʩʮʝʥʘ-

ʨʠʶ ʧʨʠʜʝʪʩʷ ʧʦʨʷʜʢʘ 32*240/134=57 ʩʢʚʘʞʠʥ ʟʘ 

10 ʣʝʪ. ʀʤʝʝʤ: 57 / 10 ʣʝʪ / 365 ʜʥʝʡ * 2,5 ʪʳʩ ʤ3 * 

12 ʤ/ʨ * 11 ʩʫʪʦʢ = 5,15 ʪʳʩ. ʤ3 ï 11-ʜʥʝʚʳʡ ʦʙʲʝʤ 

ʙʫʨʦʚʦʛʦ ʰʣʘʤʘ, ʜʦʩʪʘʚʣʝʥʥʦʛʦ ʩʦ ʚʩʝʭ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ 5153/78=66 

ʪʘʥʢ-ʢʦʥʪʝʡʥʝʨʦʚ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ 56 ʤʣʥ. ʨʫʙ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʣʠʩʪʠʯʝʩʢʦʛʦ ʩʮʝʥʘʨʠʷ: 

1) ʦʜʠʥ ʪʘʥʢʝʨ ʙʫʜʝʪ ʧʝʨʝʚʦʟʠʪʴ 14-

ʩʫʪʦʯʥʳʡ ʦʙʲʝʤ ʥʝʬʪʠ ʩ ʪʨʸʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ï 

ʦʢʦʣʦ 0,65 ʤʣʥ. ʙʘʨʨʝʣʝʡ ʙʦʨʪʫ ʟʘ 1 ʨʝʡʩ 

2) ʢʦʣʠʯʝʩʪʚʦ ʪʘʥʢʝʨʦʚ ï 4 ʰʪʫʢʠ 

3) ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʱʥʦʩʪʠ ï 

2,6 ʤʣʥ. ʙʘʨʨʝʣʝʡ ʠʣʠ 413,4 ʪʳʩ. ʤ3. 

ʇʘʨʢ ʈɺʉ. ʅʫʞʥʦ 12 ʈɺʉ ʦʙʲʝʤʦʤ 30 ʪʳʩ. ʤ3 

ʠ 12 ʈɺʉ ʦʙʲʝʤʦʤ 5 ʪʳʩ. ʤ3, ʯʪʦ ʦʩʪʘʚʠʪ ʟʘʧʘʩ ʚ 6 

ʪʳʩ. ʤ3. ʉʪʦʠʤʦʩʪʴ ʨʝʟʝʨʚʫʘʨʦʚ ʩʦʩʪʘʚʠʪ 664,2 

ʤʣʥ. ʨʫʙ. 
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ʊʝʧʣʳʝ ʩʢʣʘʜʳ (2000 ʤ2). ʉʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʠʪ 

48,8 ʤʣʥ. ʨʫʙ. 

ʍʦʣʦʜʥʳʝ ʩʢʣʘʜʳ (1000 ʤ2). ʉʪʦʠʤʦʩʪʴ ʩʦʩʪʘ-

ʚʠʪ 12 ʤʣʥ. ʨʫʙ. 

ʋʯʘʩʪʦʢ ʭʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ. ʅʘ ʦʜʥʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʧʦ ʨʝʘʣʠʩʪʠʯʝʩʢʦʤʫ ʩʮʝʥʘʨʠʶ 

ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 32 ʩʢʚʘʞʠʥ ʟʘ 10 ʣʝʪ. ʧʨʦ-

ʛʥʦʟʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ï 12 ʰʪʫʢ (ʧʦʜʨʦʙʥʝʝ ʚ 

ʨʘʟʜʝʣʝ 2.4), ʠʤʝʝʤ: 32 / 10 ʣʝʪ / 365 ʜʥʝʡ * 2,5 ʪʳʩ 

ʤ3 * 12 ʤ/ʨ * 14 ʩʫʪʦʢ = 3,68 ʪʳʩ. ʤ3 ï 14-ʜʥʝʚʳʡ 

ʦʙʲʝʤ ʙʫʨʦʚʦʛʦ ʰʣʘʤʘ, ʜʦʩʪʘʚʣʝʥʥʦʛʦ ʩʦ ʚʩʝʭ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ 

3680/78=47 ʪʘʥʢ-ʢʦʥʪʝʡʥʝʨʦʚ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ 

39,9 ʤʣʥ. ʨʫʙ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʦʛʦ ʩʮʝʥʘ-

ʨʠʷ: 

1) ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʜʦʙʳʯʘ 82 ʪʳʩ ʙʘʨʨʝʣʝʡ 

2) ʦʜʠʥ ʪʘʥʢʝʨ ʙʫʜʝʪ ʧʝʨʝʚʦʟʠʪʴ 17-

ʩʫʪʦʯʥʳʡ ʦʙʲʝʤ ʥʝʬʪʠ ʩ ʯʝʪʳʨʸʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ï ʦʢʦʣʦ 0,46 ʤʣʥ. ʙʘʨʨʝʣʝʡ ʙʦʨʪʫ ʟʘ 1 ʨʝʡʩ 

3) ʢʦʣʠʯʝʩʪʚʦ ʪʘʥʢʝʨʦʚ ï 3 ʰʪʫʢʠ 

4) ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʱʥʦʩʪʠ ï 

1,38 ʤʣʥ. ʙʘʨʨʝʣʝʡ ʠʣʠ 219,4 ʪʳʩ. ʤ3. 

ʇʘʨʢ ʈɺʉ. ʅʫʞʥʦ 12 ʈɺʉ ʦʙʲʝʤʦʤ 20 ʪʳʩ ʤ3, 

ʯʪʦ ʦʩʪʘʚʠʪ ʟʘʧʘʩ ʚ 20 ʪʳʩ. ʤ3. ʉʪʦʠʤʦʩʪʴ ʨʝʟʝʨʚʫ-

ʘʨʦʚ ʩʦʩʪʘʚʠʪ 450 ʤʣʥ. ʨʫʙ. 

ʊʝʧʣʳʝ ʩʢʣʘʜʳ (1100 ʤ2). ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʤʝʨʘʭ ʩʢʣʘʜʘ ʜʣʷ ʧʝʩʩʠʤʠʩʪʠʯʝ-

ʩʢʦʛʦ ʩʮʝʥʘʨʠʷ, ʚʦʟʴʤʸʤ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦʛʥʦʟʥʳʭ 

ʦʙʲʝʤʦʚ ʥʝʬʪʝʦʙʦʨʦʪʘ ɹɹʆ. 1,38/2,6*2000 ʤ2=1100 

ʤ2. ʉʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʠʪ 28,7 ʤʣʥ. ʨʫʙ. 

ʍʦʣʦʜʥʳʝ ʩʢʣʘʜʳ (600 ʤ2). ʉʪʦʠʤʦʩʪʴ ʩʦʩʪʘ-

ʚʠʪ 7,2 ʤʣʥ. ʨʫʙ.  

ʋʯʘʩʪʦʢ ʭʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ. ɺʚʠʜʫ 

ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʢʚʘʞʠʥ ʧʦ ʧʝʩ-

ʩʠʤʠʩʪʠʯʝʩʢʦʤʫ ʩʮʝʥʘʨʠʶ, ʦʮʝʥʠʤ ʧʦ ʩʦʦʪʥʦʰʝ-

ʥʠʶ ʧʨʦʛʥʦʟʦʚ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ. ʊʦʛʜʘ ʥʘ ʦʜʥʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʧʦ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʦʤʫ ʩʮʝʥʘʨʠʶ 

ʧʨʠʜʝʪʩʷ ʧʦʨʷʜʢʘ 32*60/134=15 ʩʢʚʘʞʠʥ ʟʘ 10 ʣʝʪ. 

ʀʤʝʝʤ: 15 / 10 ʣʝʪ / 365 ʜʥʝʡ * 2,5 ʪʳʩ ʤ3 * 12 ʤ/ʨ * 

17 ʩʫʪʦʢ = 2,1 ʪʳʩ. ʤ3 ï 14-ʜʥʝʚʳʡ ʦʙʲʝʤ ʙʫʨʦʚʦʛʦ 

ʰʣʘʤʘ, ʜʦʩʪʘʚʣʝʥʥʦʛʦ ʩʦ ʚʩʝʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ 2100/78=27 ʪʘʥʢ-

ʢʦʥʪʝʡʥʝʨʦʚ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ 22,9 ʤʣʥ. ʨʫʙ. 

ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 

ʥʠʞʝ. 
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ʊʘʙʣʠʮʘ 1 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɹɹʆ 

ʉʪʦʠʤʦʩʪʇɹʘʨʘʤʝʪʨɽʜʠʥʠʮʳʀʪʦʛʦ

ɹʝʪʦʥʥʦʝ ʦʛʨʘʞʜʝʥʠʝ 5 575ʨ. 750 ʧʦʛʦʥ ʤ4 181 250ʨ.

ʄʘʯʪʳ ʦʩʚʝʪʠʪʝʣʴʥʳʝ 110 000ʨ.6 ʰʪ 660 000ʨ.

ʅʘʚʝʩ 2 600ʨ. 400 ʤ2 1 040 000ʨ.

ɺʨʝʤʝʥʥʦʝ ʢʝʨʥʦʭʨʘʥʠʣʠʱʝ 29 550,00ʨ.60 ʤ2 1 773 000ʨ.

ʋʯʘʩʪʦʢ ʭʨʘʥʝʥʠʷ ʊɹʆ (ʊʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ)34 300ʨ. 6 ʰʪ 205 800ʨ.

ʋʯʘʩʪʦʢ ʧʦʜʢʨʘʥʦʚʳʭ ʧʫʪʝʡ30 160ʨ. 400 ʤ 12 064 000ʨ.

ʊʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʧʦʜʩʪʘʥʮʠʷ11 800 000ʨ.1 ʰʪ 11 800 000ʨ.

ʂʦʪʝʣʴʥʘʷ 5 950 000ʨ.1 ʰʪ 5 950 000ʨ.

ʉʪʝʣʣʘʞʠ ʜʣʷ ʪʨʫʙ 82 000ʨ. 75 ʰʪ 6 150 000ʨ.

ʇʨʠʯʘʣ 1 500 000 000ʨ.300 ʤ 1 500 000 000ʨ.

ɾɼ ʚʝʪʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʟʳ8 754 000ʨ.0,6 ʢʤ 5 252 400ʨ.

140 000 000ʨ.1 ʰʪ 140 000 000ʨ.

166 400 000ʨ.1 ʰʪ 166 400 000ʨ.

195 000 000ʨ.1 ʰʪ 195 000 000ʨ.

ʄʦʜʫʣʴʥʳʡ ɸɹʂ 14 500ʨ. 150 ʤ2 2 175 000ʨ.

ʇʘʨʢ ʈɺʉ

ʆʧʪʠʤʠʩʪʠʯʝʩʢʠʡ75 000 000ʨ.12 ʰʪ 900 000 000ʨ.

ʈʝʘʣʠʩʪʠʯʝʩʢʠʡ45 000 000ʨ.12 ʰʪ

10 350 000ʨ.12 ʰʪ

ʇʝʩʩʠʤʠʩʪʠʯʝʩʢʠʡ37 500 000ʨ.12 ʰʪ 450 000 000ʨ.

ʊʸʧʣʳʝ ʩʢʣʘʜʳ

ʆʧʪʠʤʠʩʪʠʯʝʩʢʠʡ67 190 072ʨ.2800 ʤ2 67 190 072ʨ.

ʈʝʘʣʠʩʪʠʯʝʩʢʠʡ48 822 139ʨ.2000 ʤ2 48 822 139ʨ.

ʇʝʩʩʠʤʠʩʪʠʯʝʩʢʠʡ28 691 808ʨ.1100 ʤ2 28 691 808ʨ.

ʍʦʣʦʜʥʳʝ ʩʢʣʘʜʳ

ʆʧʪʠʤʠʩʪʠʯʝʩʢʠʡ12 000ʨ.1400 ʤ2 16 800 000ʨ.

ʈʝʘʣʠʩʪʠʯʝʩʢʠʡ12 000ʨ.1000 ʤ2 12 000 000ʨ.

ʇʝʩʩʠʤʠʩʪʠʯʝʩʢʠʡ12 000ʨ. 600 ʤ2 7 200 000ʨ.

ʋʯʘʩʪʦʢ ʭʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ 

ʆʧʪʠʤʠʩʪʠʯʝʩʢʠʡ849 600ʨ.66 ʰʪ 56 073 600ʨ.

ʈʝʘʣʠʩʪʠʯʝʩʢʠʡ849 600ʨ.47 ʰʪ 39 931 200ʨ.

ʇʝʩʩʠʤʠʩʪʠʯʝʩʢʠʡ849 600ʨ.27 ʰʪ 22 939 200ʨ.

ʀʪʦʛʦ:

ʅʘʯʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ 2 052 651 450ʨ.

ʉʫʤʤʘʨʥʳʝ ʠʥʚʝʩʪʠʠ

ʆʧʪʠʤʠʩʪʠʯʝʩʢʠʡ3 092 715 122ʨ.

ʈʝʘʣʠʩʪʠʯʝʩʢʠʡ2 817 604 789ʨ.

ʇʝʩʩʠʤʠʩʪʠʯʝʩʢʠʡ2 561 482 458ʨ.

ʂʨʘʥʳ 

664 200 000ʨ.

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʦʮʝʥʢʠ ʩʮʝʥʘʨʠʝʚ 

ʧʨʦʛʥʦʟʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʢʘʧʠʪʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ 

ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʝʨʝʛʦʚʦʡ ʙʘʟʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ 

ʧʨʦʛʥʦʟʫ ʩʦʩʪʘʚʷʪ 3,093 ʤʣʨʜ. ʨʫʙ., 2,818 ʤʣʨʜ. 

ʨʫʙ. ʠʣʠ 2,561 ʤʣʨʜ. ʨʫʙ. ʧʨʠ ʦʧʪʠʤʠʩʪʠʯʝʩʢʦʤ, 

ʨʝʘʣʠʩʪʠʯʝʩʢʦʤ ʠ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʦʤ ʩʮʝʥʘʨʠʷʭ 

ʜʦʙʳʯʠ ʥʝʬʪʠ. ʈʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʙʝʨʝʛʦʚʦʡ ʙʘʟʳ ʦʙʝʩʧʝʯʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ, ʥʦ 

ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ: ʤʦʜʫʣʴʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʙʳʪʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʭʦʣʦʜʥʳʝ ʠ ʪʸʧʣʳʝ ʩʢʣʘʜʳ, 

ʦʛʨʘʞʜʝʥʠʷ, ʦʩʚʝʪʠʪʝʣʴʥʳʝ ʤʘʯʪʳ, ʧʘʨʢ ʨʝʟʝʨʚʫʘ-

ʨʦʚ ʩʪʘʣʴʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ, ʫʯʘʩʪʦʢ ʭʨʘʥʝʥʠʷ 

ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʥʘʚʝʩʳ, ʚʨʝʤʝʥʥʦʝ ʢʝʨʥʦʭʨʘʥʠ-

ʣʠʱʝ, ʫʯʘʩʪʦʢ ʭʨʘʥʝʥʠʷ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦ-

ʜʦʚ, ʫʯʘʩʪʦʢ ʧʦʜʢʨʘʥʦʚʳʭ ʧʫʪʝʡ, ʧʣʦʱʘʜʴ ʧʦʜ 

ʢʦʥʪʝʡʥʝʨʳ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʫʶ ʧʦʜʩʪʘʥʮʠʶ, ʢʦ-

ʪʝʣʴʥʫʶ, ʩʪʝʣʣʘʞʠ ʜʣʷ ʪʨʫʙ, ʧʨʠʯʘʣʳ, ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʫʶ ʚʝʪʢʫ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ 

ʧʦʩʚʷʱʝʥʳ ʦʮʝʥʢʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʙʝʨʝʛʦʚʦʡ ʙʘʟʳ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʙʩʪʚʝʥ-

ʥʦʡ ʙʘʟʳ ʦʙʝʩʧʝʯʝʥʠʷ ʇɸʆ çɻʘʟʧʨʦʤ ʥʝʬʪʴè ʠ 

ʜʨʫʛʠʤ ʢʦʤʧʘʥʠʷʤ, ʦʧʝʨʠʨʫʶʱʠʤ ʥʘ ʥʝʬʪʝʛʘʟʦ-

ʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɸʨʢʪʠʢʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʧʨʦʛʥʦʟʥʳʝ ʩʮʝʥʘʨʠʠ ʧʦ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʠ ʜʦʙʳʯʠ ʘʨʢʪʠʯʝʩʢʦʡ ʥʝʬʪʠ ʠ ʮʝʥʘʭ ʥʘ 

ʥʝʸ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʘʭ. 
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Ilyukhin N.A., Trʦfimʦv A.A., Vlasova N.E., Shabdirov D.S., Prasʦlʦva M.D.  

Siberian Federal University 

 

CALCULATION OF STABILITY OF A SLOPE OF A BOARD ON CAREER OF GOREVSKY 

MINI NG AND PROCESSING WORKS 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʚʦʧʨʦʩʳ ʩʚʷʟʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠ ʦʙʦʩʥʦʚʘʥʠʝʤ ʫʩʪʦʡʯʠʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʦʙʦʙʱʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦʨʦʜ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʘ ʠ ʠʭ ʦʩʥʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʩ ʦʪʙʦʨʦʤ ʢʝʨʥʘ. 

Abstract:  

The questions connected by a research and justification of steady parameters of boards of a pit of synthesis 

of the available data with results of studying of physicomechanical properties of breeds in the boards of a pit 

and their basis received at well-drilling with coring are reflected in article 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ, ʢʝʨʥ, ʩʞʘʪʠʝ, ʨʘʩʪʷʞʝʥʠʝ. 

Keywʦrds: surface of sliding, core, compression, stretching. 

 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʘʨʴʝʨʘ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ. ʆʥ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʦ ʧʫʩʪʳʭ ʧʦʨʦʜ ʢ ʢʦʣʠ-

ʯʝʩʪʚʫ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʵʪʦ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʠʤʝʶʱʝʡ ʮʝʥʥʦʩʪʠ ʧʦʨʦʜʳ, 

ʢʦʪʦʨʫʶ ʥʘʤ ʥʫʞʥʦ ʫʙʨʘʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʧʨʝ-

ʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʥʥʦʡ ʨʫʜʳ. ɽʩʪʝʩʪʚʝʥʥʦ, 

ʝʩʣʠ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʠʰʢʦʤ ʚʝʣʠʢ, ʪʦ ʦʪʨʘ-

ʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʩʪʘʥʦ-

ʚʠʪʩʷ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʘ. ʊʫʪ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʧʦʜ 

ʢʘʢʠʤ ʫʛʣʦʤ ʙʦʨʪ ʢʘʨʴʝʨʘ ʙʫʜʝʪ ʫʩʪʦʡʯʠʚ? ɺʝʜʴ 

ʯʝʤ ʤʝʥʴʰʝ ʫʛʦʣ ʙʦʨʪʘ, ʪʝʤ ʙʦʣʴʰʝ ʙʫʜʝʪ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ, ʘ ʟʥʘʯʠʪ ʨʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʚʳʛʦʜʥʦʡ. ɼʣʷ ʵʪʦʛʦ ʧʨʦ-

ʠʟʚʦʜʷʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʙʦʨʪʘ ʢʘʨʴʝʨʘ. ʎʝʣʴ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʪʘʢʦʚʘ: ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʦʪʢʦʩʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜ-

ʥʦʡ.  

ɼʘʥʥʳʝ ʩʦʙʨʘʥʳ ʥʘʤʠ ʚ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ. ɼʣʷ ʨʘʩʯʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʘʥʥʳʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʳʧʦʣ-

ʥʷʚʰʠʭ ʨʘʙʦʪʳ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʧʨʦʝʢʪʥʳʝ ʠ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʆɸʆ 

çʉʠʙʮʚʝʪʤʝʪʅʀʀʇʈʆɽʂʊè, çʇʨʦʤʛʠʜʨʦʪʝʭʥʠ-

ʢʘè, ʇɻʆ çʂʨʘʩʥʦʷʨʩʢʛʝʦʣʦʛʠʷè, ʆʆʆ çʅʦʚʘʛʝʦè, 

ʆɸʆ çɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʮʝʥʪʨè, 

ʀɻɼɻʠɻ ʉʌʋ. 

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ ʙʦʨʪʘ 

ʢʘʨɹʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ. ʂ ʧʝʨʚʳʤ ʦʪʥʦ-

ʩʷʪʩʷ ʧʣʦʪʥʦʩʪʴ ɔ, ʩʮʝʧʣʝʥʠʝ C, ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ ɟ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʩʞʘʪʠʝ ůʩʞ, ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ůʩʞ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʩʨʝʟ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 25ę,35ę ʠ 45ę. 

ʂʦ ʚʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʵʣʝʤʝʥʪʳ ʟʘʣʝʛʘʥʠʷ ʪʝʢʪʦ-

ʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʪʨʝʱʠʥ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʨʦʜ ʥʘ 

ʩʞʘʪʠʝ ʠ ʨʘʩʪʷʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʠʩʧʳʪʘʥʠʷ ʚ 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʉʌʋ ʥʘ ʩʝʨʚʦʛʠʜ-

ʨʘʚʣʠʯʝʩʢʦʤ ʧʨʝʩʩʝ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʣʶʙʦʛʦ ʪʠʧʘ, ʧʨʦʚʦʜʠʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʠʟʤʝʨʝʥʠʝ 

ʠ ʟʘʧʠʩʴ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯ-

ʥʳʭ ʜʝʬʦʨʤʘʮʠʡ.  

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʩʪʨʦʷʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʨʫʛʠ ʄʦʨʘ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 - ʇʘʩʧʦʨʪ ʧʨʦʯʥʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʥʘ ʩʨʝʟ ʩʦ ʩʞʘʪʠʝʤ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʉ ʠ ɟ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʛʨʘʬʠʯʝʩʢʠ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦ ʩʢʚʘʞʠʥʝ 2.3 ʠʥʪʝʨ-

ʚʘʣ 70-90 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

 
ʈʠʩʫʥʦʢ 2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʉ ʠ ɟ ʧʦ ʧʘʩʧʦʨʪʫ ʧʨʦʯʥʦʩʪʠ, ʩʢʚʘʞʠʥʘ 2.3 ʠʥʪʝʨʚʘʣ 70-90 

 

ʀʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʧʨʦʚʦʜʷʪ ʜʚʘ ʣʫʯʘ ʧʦʜ 

ʫʛʣʘʤʠ 30 ʠ 50Á ʢ ʦʩʠ Ű. ʏʝʨʝʟ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʣʫʯʝʡ ʩ ʦʛʠʙʘʶʱʝʡ ʧʨʦʚʦʜʷʪ ʩʝʢʫʱʫʶ. ʆʪʨʝʟʦʢ, 

ʦʪʩʝʢʘʝʤʳʡ ʩʝʢʫʱʝʡ ʥʘ ʦʩʠ Ű, ʩʯʠʪʘʷ ʦʪ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ, ʜʘʝʪ ʚʝʣʠʯʠʥʫ ʩʮʝʧʣʝʥʠʷ ʉ, ʘ ʫʛʦʣ ʦʙ-

ʨʘʟʫʝʤʳʡ ʝʶ ʩ ʛʦʨʠʟʦʥʪʘʣʴʶ ʷʚʣʷʝʪʩʷ ʫʛʣʦʤ ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ɟ.  

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜ ʚʳʯʠʩʣʷʶʪ ʠʩʭʦʜʷ ʠʟ ʤʘʩʩʳ 

ʠ ʦʙʲʝʤʘ ʢʝʨʥʘ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʮʝʧʣʝʥʠʷ ʧʦ ʠʥʪʝʨʚʘʣʘʤ, 

ʦʧʨʝʜʝʣʷʶʪ ʩʮʝʧʣʝʥʠʝ ʚ ʤʘʩʩʠʚʝ ʧʦ ʬʦʨʤʫʣʝ [1,2]: 

ʂ = k' + (kʆ - k') ɚʆ,  

ʛʜʝ kʆ - ʩʮʝʧʣʝʥʠʝ ʚ ʦʙʨʘʟʮʝ, ʄʇʘ; 

 k' - ʩʮʝʧʣʝʥʠʝ ʧʦ ʪʨʝʱʠʥʘʤ, ʄʇʘ; 

1
ln1

1

H
ʘ

ʆ

Ö+

=l

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨ-

ʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ; 

 ʅ ï ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʧʦʨʦʜ, ʤ; 

 1 - ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʩʪʨʫʢʪʫʨ-

ʥʦʛʦ ʙʣʦʢʘ, ʤ; 

 ʘ - ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʧʨʦʯʥʦʩʪʠ 

ʧʦʨʦʜ ʚ ʤʦʥʦʣʠʪʥʦʤ ʦʙʨʘʟʮʝ ʠ ʭʘʨʘʢʪʝʨʘ ʪʨʝʱʠ-

ʥʦʚʘʪʦʩʪʠ. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ ʜʘʥʥʳʭ, ʩʪʨʦʷʪ ʧʣʦʩ-

ʢʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ (ʨʠʩʫʥʦʢ 3). ʌʦʨʤʫ ʠ ʨʘʩʧʦʣʦ-

ʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʚ ʥʝʦʩʣʘʙʣʝʥʥʦʤ 

ʤʘʩʩʠʚʝ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʧʦʩʦʙʫ ɻ.ʃ. ʌʠʩʝʥʢʦ [3].  
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ʈʠʩʫʥʦʢ 3 ï ʇʦʩʪʨʦʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ, ʩʦʩʪʘʚʣʝʥʳ ʧʨʦʛʨʘʤʤʳ 

SPOSN11 ʠ SPOSN12 [4, 5]. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝ-

ʰʝʥʠʷ ʥʘ ʧʝʯʘʪʴ ʚʳʚʦʜʷʪʩʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʧʘ-

ʨʘʤʝʪʨʳ ʧʨʝʜʝʣʴʥʦʛʦ ʦʪʢʦʩʘ ʠ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʦʪʢʦʩʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘ ʇʕɺʄ ʥʘ ʧʝ-

ʯʘʪʴ ʚʳʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʨʝʜʝʣʴʥʦʛʦ ʦʪʢʦʩʘ, 

ʵʣʝʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʝʛʦ ʢʦʥ-

ʪʫʨʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʢʠ 

ʟʘʚʠʩʠʤʦʩʪʝʡ 
( , , , )H f ka r g=

 ʠ 

( , , , )ɹ f ka r g=
 ʩ ʪʘʙʣʠʮʝʡ ʠʭ ʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʠ ʛʨʘʬʠʯʝ-

ʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ.  

ʇʦ ʠʪʦʛʫ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʧʦʣʫʯʘʶʪ ʛʝʦʣʦʛʠʯʝ-

ʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʩʢʚʘʞʠʥʝ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʝʜʝʣʴʥʦʛʦ 

ʫʛʣʘ ʦʪʢʦʩʘ ʠ ʧʨʠʟʤʳ ʚʦʟʤʦʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ. ʅʘ 

ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʨʝʟ ʧʦ ʩʢʚʘʞʠʥʝ 2.3. 

 
ʈʠʩʫʥʦʢ 4 ï ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʩʢʚʘʞʠʥʝ 2.3 ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ 

 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʧʦʣʫʯʘʝʤ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ 

ʩʢʚʘʞʠʥʳ 2.3 ʙʦʨʪ ʢʘʨʴʝʨʘ ʚʳʩʦʪʦʡ 520 ʤʝʪʨʦʚ 

ʙʫʜʝʪ ʫʩʪʦʡʯʠʚ ʧʨʠ ʫʛʣʝ ʦʪʢʦʩʘ 41,3ę. 
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MINERALS OPERATIONAL LOSSES CALCULATION AT THE VERKHNE -ILDIKANSKY AND 

BYSTRINSKY 2 OPEN-PIT MINES THE MINING COMPANY çBYSTRINSKOYEè 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʧʦʪʝʨʠ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʚʳʩʦʪʳ ʫʩʪʫʧʘ ʜʣʷ ʚʩʢʨʳʪʠʷ ʨʫʜʥʦʛʦ ʪʝʣʘ. 

Abstract:  

The article calculates the optimal height of the triangles of loss and dilution, as well as the choice of the 

most suitable height of the ledge for opening the ore body. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʪʝʨʠ, ʨʘʟʫʙʦʞʠʚʘʥʠʝ, ʚʳʩʦʪʘ ʫʩʪʫʧʘ. 

Keywʦrds: loss, dilution, height of the ledge. 

 

ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʦʛʦ 

ʠʩʢʦʧʘʝʤʦʛʦ ʝʛʦ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʪʘʢ ʠ ʦʩʪʘʝʪʩʷ ʚ 

ʮʝʣʠʢʝ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʟʚʣʝʢʘʝʪʩʷ ʠ ʧʝʨʝ-

ʤʝʱʘʝʪʩʷ ʚ ʩʢʘʣʴʥʳʡ ʠʣʠ ʞʝ ʨʳʭʣʳʡ ʦʪʚʘʣʳ ʚʤʝ-

ʩʪʝ ʩ ʧʫʩʪʦʡ ʧʦʨʦʜʦʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʥʥʦʩʪʠ 

ʨʫʜʳ ʧʦʪʝʨʠ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 3%, ʜʣʷ ʮʝʥʥʳʭ 

ʨʫʜ, ʠ 20% ʜʣʷ ʨʫʜ ʩʨʝʜʥʝʡ ʮʝʥʥʦʩʪʠ. 

ʕʢʩʧʫʘʪʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ï ʵʪʦ ʧʦʪʝʨʠ, ʚʦʟʥʠ-

ʢʘʶʱʠʝ ʧʨʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚ 

ʥʝʜʦʨʘʙʦʪʘʥʥʦʡ ʯʘʩʪʠ ʥʝʜʨ, ʚ ʮʝʣʠʢʘʭ ʚʥʫʪʨʠ ʙʣʦ-

ʢʘ, ʢʘʤʝʨʘʭ, ʥʘ ʢʦʥʪʘʢʪʝ ʨʫʜʥʦʛʦ ʪʝʣʘ ʩ ʚʩʢʨʳʰ-

ʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʘ ʪʘʢ ʞʝ ʧʨʠ ʧʦʛʨʫʟʢʝ ʚ ʘʚʪʦ-

ʪʨʘʥʩʧʦʨʪ ʠ ʧʝʨʝʤʝʱʝʥʠʠ ʧʦ ʘʚʪʦʜʦʨʦʛʘʤ. 

ʇʦʪʝʨʠ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʨʫ-

ʪʦʧʘʜʘʶʱʠʭ ʟʘʣʝʞʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʪʨʝ-

ʫʛʦʣʴʥʠʢè ʪʝʨʷʝʤʦʡ ʨʫʜʳ ʠ ʧʨʠʤʝʰʠʚʘʝʤʳʭ ʧʫ-

ʩʪʳʭ ʧʦʨʦʜ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʠʟ-ʟʘ ʥʝʩʦʚʧʘʜʝʥʠʷ 

ʫʛʣʦʚ ʦʪʢʦʩʦʚ ʩ ʫʛʣʘʤʠ ʧʘʜʝʥʠʷ ʟʘʣʝʞʠ. 

ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ, ʢʦʪʦʨʫʶ ʷ 

ʧʨʦʭʦʜʠʣ ʚ ʛʦʨʥʦʨʫʜʥʦʡ ʢʦʤʧʘʥʠʠ çɹʳʩʪʨʠʥʩʢʦʝè 

ʤʥʦʶ ʙʳʣ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝ-

ʥʠʷ ʚʳʩʦʪʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ 

ʧʨʠ ʜʦʙʳʯʝ ʨʫʜʳ. ʇʫʪʝʤ ʚʘʨʴʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʧʘ-

ʨʘʤʝʪʨʘ, ʢʘʢ ʚʳʩʦʪʘ ʫʩʪʫʧʘ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʜʦ-

ʙʠʪʴʩʷ ʢʦʵʬʠʮʠʝʥʪʘ Õ ʨʘʚʥʦʛʦ ʝʜʠʥʠʮʳ. ɼʘʥʥʳʡ 

ʢʦʵʬʠʮʠʝʥʪ ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʪʝʨʷʝʤʦʡ ʨʫʜʳ, ʢ ʧʣʦʱʘʜʠ ʧʝʨʝʤʝ-

ʱʘʝʤʦʡ ʨʫʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ Õ = 1 ʙʫʜʝʪ ʦʧʪʠ-

ʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ. ʅʦ ʧʨʠ ʵʪʦʤ ʥʝ ʩʪʦʠʪ ʟʘʙʳ-

ʚʘʪʴ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. 

ʈʫʜʥʳʝ ʪʝʣʘ ʫʯʘʩʪʢʦʚ ɺʝʨʭʥʝ-ʀʣʴʜʠʢʘʥʩʢʠʡ 

(ʫʛʦʣ ʧʘʜʝʥʠʷ 60-80 ʛʨʘʜ.), ɹʳʩʪʨʠʥʩʢʠʡ-2 (a=45-

75 ʛʨʘʜ.) ʧʦ ʩʚʦʝʤʫ ʟʘʣʝʛʘʥʠʶ ʦʪʥʦʩʷʪʩʷ ʢ ʢʨʫʪʦ-

ʧʘʜʘʶʱʠʤ ʟʘʣʝʞʘʤ. ʇʦʪʝʨʠ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʨʫ-

ʜʳ ʚ ʧʨʠʢʦʥʪʘʢʪʥʳʭ ʟʦʥʘʭ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʠʟ-ʟʘ ʥʝʩʦʚʧʘʜʝʥʠʷ ʫʛʣʘ ʦʪʢʦʩʘ ʫʩʪʫʧʘ ʩ ʫʛ-

ʣʦʤ ʧʘʜʝʥʠʷ ʢʦʥʪʘʢʪʘ ʟʘʣʝʞʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ çʪʨʝʫʛʦʣʴʥʠʢʠè ʪʝʨʷʝʤʦʡ ʨʫʜʳ ʠ ʧʨʠʤʝʰʠ-

ʚʘʝʤʳʭ ʧʫʩʪʳʭ ʧʦʨʦʜ. ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥ 

ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ Õ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʦʧʪʠ-

ʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʦʪʝʨʷʤʠ ʠ ʨʘʟʫʙʦ-

ʞʠʚʘʥʠʝʤ ʨʫʜʳ ʥʘ ʛʨʘʥʠʮʝ ʦʢʦʥʪʫʨʠʚʘʥʠʷ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʦʡ ʚʳʩʦʪʳ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʩʦ-

ʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ.  

ɺʘʨʠʘʥʪʳ ʨʘʟʣʠʯʥʦʡ ʚʳʩʦʪʳ ʪʨʝʫʛʦʣʴʥʠʢʦʚ 

ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʜʣʷ 

ʢʨʫʪʦʧʘʜʘʶʱʝʡ ʟʘʣʝʞʠ ʥʘ ʧʨʠʤʝʨʝ ʨʫʜʥʦʛʦ ʪʝʣʘ 

101 ʠ ʚʳʩʪʦʪʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʨʫʜʥʦʛʦ ʫʩʪʫʧʘ H 

= 8ʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ Õ ʦʧʨʝʜʝʣʠʪʩʷ, ʢʘʢ  

 
ʛʜʝ H ï ʚʳʩʦʪʘ ʫʩʪʫʧʘ, ʤ; h ï ʚʳʩʦʪʘ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ ʧʦʪʝʨʴ, ʤ. 

ɿʘʧʘʩʳ ʨʫʜʳ ʚ ʙʣʦʢʝ  

 
ʛʜʝ S ï ʧʣʦʱʘʜʴ ʙʣʦʢʘ, ʤ2; ɔ ï ʦʙʲʝʤʥʳʡ ʚʝʩ, 

ʪ/ʤ3. 

ʇʦʪʝʨʠ ʨʫʜʳ 
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ʛʜʝ Sʧ ï ʧʣʦʱʘʜʴ ʪʝʨʷʝʤʦʛʦ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ, ʤ2. 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʰʘʥʥʳʭ ʧʦʨʦʜ 

 
ʛʜʝ Sb ï ʧʣʦʱʘʜʴ ʧʝʨʝʤʝʰʘʥʥʳʭ ʧʦʨʦʜ, ʤ2. 

ʂʦʣʠʯʝʩʪʚʦ ʜʦʙʳʪʦʡ ʨʫʜʳ 

 
ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ ʚ ʜʦʙʳʪʦʡ 

 
ʛʜʝ ʉ- ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʘʭ, %. 

ʎʝʥʥʦʩʪʴ 1ʪ ʜʦʙʳʪʦʡ ʨʫʜʳ 

 

ʛʜʝ ʎ0 - ʦʧʪʦʚʘʷ ʮʝʥʘ 1ʪ ʤʝʪʘʣʣʘ ʚ ʢʦʥʮʝʥʪʨʘ-

ʪʝ, ʨʫʙ. 

ʀʟʚʣʝʢʘʝʤʘʷ ʮʝʥʥʦʩʪʴ 

 
ʛʜʝ ʀ - ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠ ʦʙʦʛʘ-

ʱʝʥʠʠ, ʜʦʣʠ ʝʜʠʥʠʮ. 

ʇʨʠʙʳʣʴ ʩ 1ʪ ʜʦʙʳʪʦʡ ʨʫʜʳ 

 
ʛʜʝ ʉ- ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 1 

ʪ ʜʦʙʳʪʦʡ ʨʫʜʳ, ʨʫʙ. 

ʇʨʠʙʳʣʴ ʩ 1ʪ ʙʘʣʘʥʩʦʚʦʡ ʨʫʜʳ 

 
 

 
ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʫʜʳ ʚ ʧʨʠʢʦʥʪʘʢʪʥʳʭ ʟʦʥʘʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʢʨʫʪʦʧʘʜʘʶʱʝʡ ʟʘʣʝʞʠ 

 

ʊʘʙʣʠʮʘ 1  

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ Õ ʜʣʷ ʢʨʫʪʦʧʘʜʘʶʱʝʡ ʟʘʣʝʞʠ ʥʘ ʧʨʠʤʝʨʝ ʨʫʜʥʦʛʦ ʪʝʣʘ 

101. 

ʇʦʢʘʟʘʪʝʣʠ 
ʆʙʦʟʥʘʯʝʥʠʷ ʠ ʬʦʨʤʫ-

ʣ  r

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝ-

ʣʝʡ  

ʧʦ ʚʘʨʠʘʥʪʘʤ 

h=2ʤ h=4ʤ h=6ʤ 

S ʨʫʜʥʦʛʦ ʪʝʣʘ ʚ ʧʨʝʜʝʣʘʭ ʫʩʪʫʧʘ, ʤ2 S 1065 1065 1065 

ɿʘʧʘʩʳ ʨʫʜʳ ʚ ʙʣʦʢʝ, ʪ ɹ=S*ᶗ 
3716.8

5 

3716.8

5 

3716.8

5 

ʆʙʲʝʤʥʳʡ ʚʝʩ ʨʫʜʳ, ʪ/ʤ3 ᶗ 3.49 3.49 3.49 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʙʘʣʘʥʩʦʚʳʭ 

ʟʘʧʘʩʘʭ, % 
ʉ 0.96 0.96 0.96 

ʇʣʦʱʘʜʴ ʪʝʨʷʝʤʦʛʦ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʤ2 Sʧ 1.3 5.1 11.6 

ʇʦʪʝʨʠ ʨʫʜʳ, ʪ ʇ=Sʧ*ᶗ(ʨʫʜʘ) 4.537 17.799 40.484 

ʇʣʦʱʘʜʴ ʧʨʠʤʝʰʘʥʥʳʭ ʧʦʨʦʜ, ʤ2 
Sb (ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʘʟ-

ʨʝʟʘʤ) 
11.6 5.1 1.3 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʰʘʥʥʳʭ ʧʦʨʦʜ, ʪ ɺ=Sb*ᶗ(ʚʩʢʨ) 32.48 14.28 3.64 

ʂʦʵʬʬʠʮʠʝʥʪ Õ, ʜʦʣʠ ʝʜʠʥʠʮ 
Õ=ɸɺ/ɺʉ= 

=h/(H-h) 
0.33 1.00 3.00 

ʂʦʣʠʯʝʩʪʚʦ ʜʦʙʳʪʦʡ ʨʫʜʳ, ʪ ɼ=ɹ-ʇ+ɺ 3745 3713 3680 

ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ ʚ ʜʦʙʳʪʦʡ ʨʫʜʝ, % ʘ=ʩ*(ɹ-ʇ)/ɼ 0.952 0.956 0.959 

ʆʧʪʦʚʘʷ ʮʝʥʘ 1ʪ ʤʝʪʘʣʣʘ ʚ ʢʦʥʮʝʥʪʨʘʪʝ, ʨʫʙ. ʎʦ 13627 13627 13627
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ʇʦʢʘʟʘʪʝʣʠ 
ʆʙʦʟʥʘʯʝʥʠʷ ʠ ʬʦʨʤʫ-

ʣ  r

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝ-

ʣʝʡ  

ʧʦ ʚʘʨʠʘʥʪʘʤ 

h=2ʤ h=4ʤ h=6ʤ 

7 7 7 

ʎʝʥʥʦʩʪʴ 1ʪ ʜʦʙʳʪʦʡ ʨʫʜʳ, ʨʫʙ. ʎ=0.01*ʘ*ʎʦ 1296.9 1303.2 1307.0 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ, ʜʦʣʠ 

ʝʜʠʥʠʮ 
ʀ 0.914 0.915 0.916 

ʀʟʚʣʝʢʘʝʤʘʷ ʮʝʥʥʦʩʪʴ, ʨʫʙ./ʪ ʎʠ=ʎ*ʀ 185.4 192.5 197.2 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 1 ʪ ʜʦʙʳʪʦʡ 

ʨʫʜʳ, ʨʫʙ. 
ʉ 231.87 231.87 231.87 

ʇʨʠʙʳʣʴ ʩ 1ʪ ʜʦʙʳʪʦʡ ʨʫʜʳ, ʨʫʙ. ʇʨ-ʜ=ʎʠ-ʉ 953.51 960.58 965.31 

ʇʨʠʙʳʣʴ ʩ 1ʪ ʙʘʣʘʥʩʦʚʦʡ ʨʫʜʳ, ʨʫʙ. ʇʨ=ʇʨ-ʜ*ɼ/ɹ 960.68 959.67 955.74 

 

ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʝ 1 ʨʘʩʩʤʦʪʨʝʥʦ 3 ʚʘʨʠ-

ʘʥʪʘ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʧʨʠʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ. 

ʆʧʪʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ Õ =1, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2-ʦʤʫ ʚʘʨʠʘʥʪʫ (ʚʳʩʦʪʘ ʪʨʝ-

ʫʛʦʣʴʥʠʢʦʚ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʘʚʥʘ 4 ʤ). 

ʇʨʠ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʘʭ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠ-

ʚʘʥʠʷ ʚʳʩʦʪʘ ʪʨʝʫʛʦʣʴʥʠʢʘ ʜʣʷ ʜʦʙʳʯʥʳʭ ʫʩʪʫʧʦʚ 

ʙʳʣʘ ʧʨʠʥʷʪʘ 4 ʤ ʜʣʷ ʚʩʝʭ ʢʨʫʪʦʧʘʜʘʶʱʠʭ ʪʝʣ 

ɹʳʩʪʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʳʩʦʪʝ ʜʦʙʳʯʥʳʭ ʫʩʪʫʧʦʚ (ʛʦʨʠʟʦʥʪʦʚ) 8 ʤ. 
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CALCULATIONS OF THE LIMIT PARAMETERS OF EXTERNAL HEAPS THE MINING 

COMPANY çBYSTRINSKOYEè 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʧʨʝʜʝʣʴʥʦʡ ʚʳʩʦʪʳ ʫʩʪʦʡʯʠʚʦʛʦ ʷʨʫʩʘ ʦʪʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʩʥʦʚʘʥʠʷ ʦʪʚʘʣʘ bʦ, ʚʳʩʦʪʳ ʫʩʪʦʡʯʠʚʦʛʦ ʤʥʦʛʦʷʨʫʩʥʦʛʦ ʦʪʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʦʩʥʦʚʘʥʠʷ ʦʪʚʘʣʘ bʦ ʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʫʛʣʘ ʦʪʢʦʩʘ aʨ  
Abstract:  

The article calculates the maximum height of the stable tier of the heap depending on the angle of inclina-

tion of the base of the heap, the height of a stable multi-tier dump depending on the angle of inclination of the 

base of the blade and the resulting angle of the slope 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʪʦʡʯʠʚʦʩʪʴ ʷʨʫʩʘ, ʧʨʝʜʝʣʴʥʘʷ ʚʳʩʦʪʘ, ʫʛʦʣ ʥʘʢʣʦʥʘ, ʫʛʦʣ ʦʪʢʦʩʘ 

Keywʦrds: stability of the tier, maximum height, angle of inclination, angle of slope 

 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʩʪʦʡʯʠʚʳʭ ʦʪʚʘ-

ʣʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʠ ʫʪʦʯʥʷʶʪʩʷ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʦʩʚʦʝʥʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʩʚʝʜʝ-

ʥʠʡ ʦ ʩʦʩʪʘʚʝ ʠ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚʘʭ ʦʪʚʘʣʴʥʦʡ 

ʩʤʝʩʠ ʠ ʦʩʥʦʚʘʥʠʷ ʦʪʚʘʣʦʚ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʷʨʫʩʘ ʦʪʚʘʣʦʚ ʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚʳʙʨʘʥ ʤʝʪʦʜ 

ʚʝʢʪʦʨʥʦʛʦ ʩʣʦʞʝʥʠʷ ʩʠʣ (ʤʝʪʦʜ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ 

ʩʠʣ) [1]. ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʠ ʦʪʚʘ-

ʣʦʚ ʚ ʨʝʘʣʴʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʫʯʠʪʳʚʘʝʪ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʙʣʦʢʘʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʨʘʟʙʠʚʘʝʪʩʷ ʧʨʠʟʤʘ ʚʦʟ-

ʤʦʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ.  

ʀʟ ʥʘʙʣʶʜʘʝʤʳʭ ʥʘ ʦʪʚʘʣʘʭ ʚʠʜʦʚ ʜʝʬʦʨʤʘ-

ʮʠʡ ï ʦʧʦʣʟʥʝʡ, ʦʩʳʧʝʡ, ʧʨʦʩʘʜʦʢ ʠ ʦʧʣʳʚʠʥ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ 

ʜʝʬʦʨʤʘʮʠʡ ʷʚʣʷʶʪʩʷ ʦʧʦʣʟʥʠ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠ-

ʥʦʡ ʦʧʦʣʟʥʝʡ ʷʚʣʷʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪʚʘʣʦʚ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʪʚʘʣʴʥʦʡ ʤʘʩʩʳ ʠ 

ʧʦʨʦʜ ʦʩʥʦʚʘʥʠʷ ʦʪʚʘʣʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱ-
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ʥʦʩʪʠ ʩʣʘʙʳʭ ʧʦʨʦʜ ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʠʭ ʧʨʦʯʥʦʩʪʠ 

(ʧʦʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴ-

ʞʝʥʠʷ) ʥʘ ʦʪʚʘʣʘʭ ɹʳʩʪʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʚʝʨʦʷʪʥʘ ʨʝʘʣʠʟʘʮʠʷ ʜʚʫʭ ʪʠʧʦʚ ʦʧʦʣʟʥʝʡ ï 

ʥʘʜʧʦʜʦʰʚʝʥʥʦʛʦ ʠ ʢʦʥʪʘʢʪʥʦʛʦ.  

ɼʘʥʥʳʤʠ ʚʠʜʘʤʠ ʦʧʦʣʟʥʝʡ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʭʝʤʳ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʚʘʣʦʚ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʢʦʥʢʨʝʪʥʦʡ ʩʭʝʤʝ ʠʭ ʚʦʟʤʦʞʥʦʡ ʜʝ-

ʬʦʨʤʘʮʠʠ. 

ʅʘʜʧʦʜʦʰʚʝʥʥʳʝ ʦʧʦʣʟʥʠ ʦʪʚʘʣʦʚ ʧʨʠ ʦʪ-

ʩʳʧʢʝ ʧʦʨʦʜ ʥʘ ʧʨʦʯʥʦʝ ʦʩʥʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʧʣʘʚʥʦʡ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʩʢʦʣʴʞʝʥʠʷ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʚ ʪʝʣʝ ʦʪʚʘʣʘ ʠ ʚʳʭʦ-

ʜʷʱʝʡ ʚ ʥʠʞʥʶʶ ʙʨʦʚʢʫ ʦʪʢʦʩʘ. ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʷʨʫʩʘ ʦʪʚʘʣʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʪʚʘʣʴʥʦʡ ʩʤʝʩʠ 

ʂʦʥʪʘʢʪʥʳʝ ʦʧʦʣʟʥʠ, (ʠʥʦʛʜʘ ʠʭ ʥʘʟʳʚʘʶʪ 

ʧʦʜʦʰʚʝʥʥʳʤʠ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʦʤʘʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ ʩʢʦʣʴʞʝʥʠʷ, ʧʨʦʭʦʜʷʱʝʡ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʧʦ ʢʦʥʪʘʢʪʫ ʦʪʚʘʣ-ʦʩʥʦʚʘʥʠʝ ʠʣʠ ʢʦʥʪʘʢʪʫ 

ʤʝʞʜʫ ʩʣʦʷʤʠ ʚ ʧʦʨʦʜʘʭ ʦʩʥʦʚʘʥʠʷ.  

ʉʭʝʤʘ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʚʘʣʘ ʥʘ ʩʣʘʙʦʤ 

ʢʦʥʪʘʢʪʝ ʦʪʚʘʣ-ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥ-

ʢʝ 1 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʚ 

ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʳʭ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʪʚʘʣʴʥʦʡ ʩʤʝʩʠ ʠ ʧʦʨʦʜ 

ʦʩʥʦʚʘʥʠʷ ʦʪʚʘʣʦʚ: 

j = 35ʦ , j' = 18ʦ, ʉ = 3,0 ʪ/ʤ2, ʉ' = 1,6 ʪ/ʤ2, ɔ = 1,90 

ʪ/ʤ3. 
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ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʚʘʣʘ ʥʘ ʩʣʘʙʦʤ ʢʦʥʪʘʢʪʝ ʦʪʚʘʣ- ʦʩʥʦʚʘʥʠʝ 

 

ʈʘʩʯʝʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʚʘ ʵʪʘ-

ʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʝʜʝʣʴʥʦʡ ʚʳʩʦʪʳ ʫʩʪʦʡʯʠʚʦʛʦ 

ʷʨʫʩʘ ʦʪʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʩʥʦ-

ʚʘʥʠʷ ʦʪʚʘʣʘ bʦ. ʋʛʦʣ ʦʪʢʦʩʘ ʷʨʫʩʘ ʦʪʚʘʣʘ ʧʨʠʥʷʪ 

ʨʘʚʥʳʤ a̫ = 35ʦ. ʇʨʠ ʨʘʩʯʝʪʘʭ ʧʨʠʥʷʪ ʥʦʨʤʘʪʠʚ-

ʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʨʘʚʥʳʡ n 

= 1,2. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. 

 

ʊʘʙʣʠʮʘ 1  

ʇʨʝʜʝʣʴʥʘʷ ʚʳʩʦʪʘ ʷʨʫʩʘ ʦʪʚʘʣʘ H  ̫ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʩʥʦʚʘʥʠʷ 

 

bʦ 5 10 15 20 25 

H  ̫ʤ, (n=1.2) 53,9 36,2 26,9 22,9 19,5 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʩʯʝʪʳ ʚʳʩʦʪʳ 

ʫʩʪʦʡʯʠʚʦʛʦ ʤʥʦʛʦʷʨʫʩʥʦʛʦ ʦʪʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʩʥʦʚʘʥʠʷ ʦʪʚʘʣʘ bʦ ʠ ʨʝʟʫʣʴʪʠ-

ʨʫʶʱʝʛʦ ʫʛʣʘ ʦʪʢʦʩʘ aʨ  

ʇʨʠ ʨʘʩʯʝʪʘʭ ʪʘʢʞʝ ʧʨʠʥʷʪ ʥʦʨʤʘʪʠʚʥʳʡ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʨʘʚʥʳʡ n = 1,2. 

ʋʛʦʣ ʦʪʢʦʩʘ ʷʨʫʩʘ ʦʪʚʘʣʘ ʧʨʠʥʷʪ ʨʘʚʥʳʤ a̫ = 35ʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 2. 
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ʊʘʙʣʠʮʘ 2  

ʇʨʝʜʝʣʴʥʘʷ ʚʳʩʦʪʘ ʤʥʦʛʦʷʨʫʩʥʦʛʦ ʦʪʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʩʥʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʠ-

ʨʫʶʱʝʛʦ ʫʛʣʘ ʦʪʢʦʩʘ aʨ. 

 
aʨ ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʫʛʦʣ ʫʩʪʦʡʯʠʚʦʛʦ ʜʚʫʭʲʷʨʫʩʥʦʛʦ ʦʪʚʘʣʘ, ʛʨʘʜ. 

20 22 25 27 29 30 35 (1 ʷʨʫʩ) 

bʦ ɺʳʩʦʪʘ ʫʩʪʦʡʯʠʚʦʛʦ ʦʪʚʘʣʘ, n = 1,2 

5    >250 179 130 53,9 

10   160 93 66 57 36,2 

15 179 105 62 49 40 38 26,9 

20  125 58 43 35 32 22,9 

25    114 55 44 19,5 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʩʥʦʚʘʥʠʷ ʦʪ-

ʚʘʣʘ ʚʳʙʠʨʘʝʪʩʷ ʚʳʩʦʪʘ ʧʝʨʚʦʛʦ ʷʨʫʩʘ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʪʘʙʣ.1. ɺʪʦʨʦʡ ʷʨʫʩ ʦʪʩʳʧʘʝʪʩʷ ʜʦ ʧʨʝ-

ʜʝʣʴʥʦʡ ʚʳʩʦʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣ.2. 

ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʫʭʲʷʨʫʩʥʦʛʦ 

ʦʪʚʘʣʘ ʚʳʩʦʪʦʡ 130ʤ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ.2. 

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʫʭʲʷʨʫʩʥʦʛʦ ʦʪʚʘʣʘ 

 

ʇʨʠ ʦʪʩʳʧʢʝ ʦʪʚʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪ-

ʨʝʪʴ ʜʨʝʥʘʞʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʦʪʩʳʧʘʝʤʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʢʣʶ-

ʯʠʪɹ ʦʪʩʳʧʢʫ ʧʦʨʦʜ ʥʘ ʩʣʦʠ ʩʥʝʛʘ ʠ ʣʴʜʘ, ʦʩʦʙʝʥʥʦ 

ʚ ʜʦʣʠʥʘʭ ʨʫʯʴʝʚ ʠ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʚʳʩʦʢʠʤʠ ʫʛʣʘʤʠ 

ʥʘʢʣʦʥʘ ʦʩʥʦʚʘʥʠʷ ʦʪʚʘʣʦʚ ʩ ʧʘʜʝʥʠʝʤ ʚ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ.  

ɼʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʦʪʚʘʣʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʣʠʥʠʡ. 
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ROLE OF NOT PREDICTED OPENING IN THE HISTORY OF MANKIND  

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʦʪʨʘʞʘʝʪ ʚʘʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʝʠʟʚʝʩʪʥʳʭ ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʧʦʯʝʤʫ ʩʪʦʠʪ ʚʳʜʝʣʷʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʥʘʫʢʫ ʥʝ ʪʦʣʴʢʦ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʦ-

ʦʙʨʘʞʝʥʠʡ, ʥʦ ʠ ʜʣʷ ʦʪʢʨʳʪʠʷ ʥʦʚʳʭ ʬʝʥʦʤʝʥʦʚ, ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʤʦʩʘ. 
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Abstract:  

Article reflects importance of carrying out researches in the directions unknown to mankind. Questions why 

it is worth allocating funds for science not only for economic reasons, but also for opening of new phenomena, 

properties of materials, space research are considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʫʢʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʢʨʳʪʠʷ, ʯʝʣʦʚʝʯʝʩʪʚʦ. 

Keywords: science, researches, opening, mankind. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʠ ʚʣʦʞʝʥʠʠ ʩʨʝʜʩʪʚ ʚ 

ʢʘʢʠʝ-ʣʠʙʦ ʧʨʦʝʢʪʳ ʢʘʞʜʳʡ ʟʘʜʘʝʪʩʷ ʦʜʥʠʤʠ ʠ 

ʪʝʤʠ ʞʝ ʚʦʧʨʦʩʘʤʠ: ʏʪʦ ʤʦʞʝʪ ʜʘʪʴ ʜʘʥʥʦʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʝ? ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʧʨʠ-

ʫʤʥʦʞʠʪʩʷ ʢʘʧʠʪʘʣ? ʂʘʢʫʶ ʚʳʛʦʜʫ ʤʦʞʥʦ ʠʟ-

ʚʣʝʯʴ? ɺʦʧʨʦʩʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʦʪʪʝʩʥʠʣʠ ʚʩʝ ʧʦ ʠʩʪʠʥʝ ʚʘʞʥʳʝ ʧʫʥʢʪʳ ʥʘʰʝʡ 

ʞʠʟʥʠ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪ-

ʨʠʤ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʨʘʟʦ-

ʙʨʘʪʴʩʷ, ʥʘ ʯʪʦ ʠʤʝʥʥʦ ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʫʞʥʦ ʫʜʝ-

ʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʬʝʜʝʨʘʮʠʠ, ʨʘʩʭʦʜʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʫʢʫ 

ʚ ʮʝʣʦʤ ʚ ʈʦʩʩʠʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʤʝʥʴʰʘʶʪʩʷ 

[1]. ʅʦ ʜʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʥʘ ʥʘʫʢʫ 

ʥʝ ʚʳʜʝʣʷʶʪ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ. ʏʘʩʪ-

ʥʳʝ ʢʦʤʧʘʥʠʠ ʪʘʢ ʞʝ ʥʝ ʨʘʟʚʠʚʘʶʪ ʠʥʪʝʨʝʩ ʢ 

ʥʘʫʢʝ, ʧʨʦʝʢʪʳ ʟʘʢʨʳʚʘʶʪʩʷ. ʅʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

çʥʘʫʢʠ ʠʟ ʠʥʪʝʨʝʩʘè. ʅʝʪ ʪʷʛʠ ʢ ʥʘʫʢʝ ʠʟ ʣʶʙʦ-

ʧʳʪʩʪʚʘ. ɺ ʙʳʣʳʝ ʚʨʝʤʝʥʘ ʣʶʜʠ ʟʘʜʘʚʘʣʠʩʴ ʨʘʟ-

ʥʳʤʠ ʚʦʧʨʦʩʘʤʠ, ʠʩʢʘʣʠ ʥʘ ʥʠʭ ʦʪʚʝʪʳ, ʦʙʲʷʩʥʷʷ 

ʤʠʨ ʚʦʢʨʫʛ ʩʝʙʷ ʠ ʝʛʦ ʫʩʪʨʦʡʩʪʚʦ. ʋʯʝʥʳʝ ʤʦʛʣʠ 

ʧʦʩʚʷʪʠʪʴ ʞʠʟʥʴ ʩʚʦʠʤ ʪʨʫʜʘʤ. ʊʨʘʪʠʣʦʩʴ ʦʛʨʦʤ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ ʥʘ ʧʦʠʩʢʠ ʥʦʚʦ-

ʛʦ ʠʣʠ ʦʙʲʷʩʥʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʬʝʥʦʤʝʥʦʚ. ʀ ʚʦ 

ʚʨʝʤʷ ʵʪʠʭ ʧʦʠʩʢʦʚ, ʣʶʜʠ ʥʘʪʳʢʘʣʠʩʴ ʥʘ ʩʦʚʝʨ-

ʰʝʥʥʦ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʦʪʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ ʜʘʣʠ 

ʦʛʨʦʤʥʳʡ ʪʦʣʯʦʢ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʚʝʣʠ ʥʘʩ ʢ 

ʥʳʥʝʰʥʝʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ. 

ʀʟ ʩʦʚʨʝʤʝʥʥʳʭ ʣʶʜʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʥʚʝ-

ʩʪʠʨʦʚʘʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ, ʦʩʦ-

ʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʘʤʝʨʠʢʘʥʩʢʠʡ ʠʥʞʝʥʝʨ, ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴ ʠ ʠʥʚʝʩʪʦʨ ʀʣʦʥ ʄʘʩʢ. ʂʦʤʧʘʥʠʷ 

Space X ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀʣʦʥʘ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣʘ 

ʨʘʢʝʪʫ ʩʧʦʩʦʙʥʫʶ ʧʨʠʟʝʤʣʷʪʴʩʷ ʧʦʩʣʝ ʚʳʚʦʜʘ ʛʨʫ-

ʟʘ ʥʘ ʦʨʙʠʪʫ ʟʝʤʣʠ, ʵʪʦ ʠʟʦʙʨʝʪʝʥʠʝ ʜʝʣʘʝʪ ʧʦʣʝʪʳ 

ʚ ʢʦʩʤʦʩ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ. ʊʘʢ ʞʝ ʦʥ ʷʚʣʷʝʪʩʷ 

ʚʣʘʜʝʣʴʮʝʤ ʢʦʤʧʘʥʠʠ Tesla, ʟʘʥʠʤʘʶʱʝʡʩʷ ʨʘʟʨʘ-

ʙʦʪʢʦʡ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ [2]. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚʝʩʴ 

ʤʠʨ ʧʦʣʴʟʫʝʪʩʷ ʜʚʠʛʘʪʝʣʷʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘ-

ʥʠʷ, ʟʘʛʨʷʟʥʷʷ ʘʪʤʦʩʬʝʨʫ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʠ ʙʝʩʧʦ-

ʱʘʜʥʦ ʧʦʪʨʝʙʣʷʷ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʨʘʥʦ 

ʠʣʠ ʧʦʟʜʥʦ ʟʘʢʦʥʯʘʪʩʷ, ʵʪʦʪ ʯʝʣʦʚʝʢ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʠʜʝʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʯʝʣʦʚʝʯʝʩʪʚʫ ʩʧʨʘʚʠʪʴʩʷ ʩ 

ʥʘʜʚʠʛʘʶʱʠʤʠʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ.  

ʂ ʩʦʞʘʣʝʥʠʶ ʪʘʢʠʭ ʣʶʜʝʡ ʝʜʠʥʠʮʳ. 

ɽʩʣʠ ʞʝ ʚʝʨʥʫʪʴʩʷ ʢ ʚʦʧʨʦʩʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʪʦ ʝʩʪʴ ʦʜʠʥ ʠʥʪʝʨʝʩʥʳʡ ʬʘʢʪ. ʋʯʝʥʳʝ ʥʘʙʣʶʜʘʚ-

ʰʠʝ ʟʘ ʩʚʝʪʦʤ, ʠʩʧʫʩʢʘʝʤʳʤ ʯʘʩʪʠʮʘʤʠ ʚʦʜʦʨʦʜʘ, 

ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʵʣʝʢʪʨʦʥʳ, ʧʝʨʝʤʝʱʘʶʱʠʝʩʷ ʩ 

ʦʜʥʦʡ ʦʨʙʠʪʳ ʘʪʦʤʘ ʥʘ ʜʨʫʛʫʶ, ʠʩʧʫʩʢʘʶʪ ʩʚʝʪ. 

ʇʨʠʯʝʤ ʧʨʦʧʫʩʪʠʚ ʵʪʦʪ ʩʚʝʪ ʯʝʨʝʟ ʧʨʠʟʤʫ, ʦʥʠ 

ʚʳʷʚʠʣʠ, ʯʪʦ ʝʣʝʢʪʨʦʥʳ ʠʩʧʫʩʢʘʶʪ ʢʦʥʢʨʝʪʥʳʝ 

ʮʚʝʪʘ. ʕʪʦ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʢ ʧʦʥʠʤʘʥʠʶ ʘʪʦʤʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. ʌʘʢʪ, ʯʪʦ ʘʪʦʤʳ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʠʩ-

ʧʫʩʢʘʶʪ ʢʦʥʢʨʝʪʥʳʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʥʠʭ 

ʮʚʝʪʘ, ʧʨʠʚʝʣ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ 

[3]. ʕʪʘ ʪʝʦʨʠʷ ʙʳʩʪʨʦ ʧʨʠʚʝʣʘ ʢ ʧʦʥʠʤʘʥʠʶ ʧʦ-

ʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʤʘʪʝʨʠʘʣʘʭ. ʂ ʧʨʠʤʝʨʫ 

ʢʨʝʤʥʠʡ, ʦʥ ʠʤʝʝʪ ʦʩʦʙʦʝ ʩʚʦʡʩʪʚʦ ʜʘʶʱʝʝ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʠʟ ʥʝʛʦ ʪʨʘʥʟʠʩʪʦʨʳ, ʵʪʦ ʯʠ-

ʩʪʦ ʢʚʘʥʪʦʚʳʡ ʬʝʥʦʤʝʥ. ɺʩʝ ʵʪʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʣʠʰʴ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʫʯʝʥʳʝ ʠʟ ʣʶʙʦʧʳʪʩʪʚʘ 

ʥʘʙʣʶʜʘʣʠ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʘʪʦʤʦʚ ʧʨʠ ʠʭ ʥʘʛʨʝʚʘ-

ʥʠʠ. ɺ ʠʪʦʛʝ ʤʳ ʧʦʣʫʯʠʣʠ ʢʚʘʥʪʦʚʫʶ ʤʝʭʘʥʠʢʫ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʩʦʟʜʘʚʘʪʴ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴ-

ʶʪʝʨʳ ʠ ʵʣʝʢʪʨʦʥʠʢʫ [4].  

ɺ 1928 ʛʦʜʫ ɸʣʝʢʩʘʥʜʨ ʌʣʝʤʠʥʛ ʧʦʜʘʨʠʣ ʤʠ-

ʨʫ ʠʟʦʙʨʝʪʝʥʠʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʧʝʥʠʮʠʣʣʠʥ [5]. ʕʪʦ 

ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʘʥʪʠʙʠʦʪʠʢ. ʇʨʠʯʝʤ ʩʜʝʣʘʣ ʦʥ ʵʪʦ 

ʘʙʩʦʣʶʪʥʦ ʩʣʫʯʘʡʥʦ. ʌʣʝʤʠʥʛ ʟʘʥʠʤʘʣʩʷ ʠʟʫʯʝʥʠ-

ʝʤ ʨʦʩʪʘ ʩʪʘʬʠʣʦʢʦʢʢʦʚ. ʆʥ ʦʩʪʘʚʠʣ ʥʝʤʳʪʳʝ 

ʯʘʰʢʠ ʥʘ ʩʪʦʣʝ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʚ 

ʢʦʪʦʨʳʭ ʧʦʟʞʝ ʦʙʨʘʟʦʚʘʣʘʩʴ ʧʣʝʩʝʥʴ. ɺʝʨʥʫʚʰʠʩʴ, 

ɸʣʝʢʩʘʥʜʨ ʟʘʤʝʪʠʣ, ʯʪʦ ʚʦʢʨʫʛ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ 

ʧʣʝʩʝʥʠ ʦʪʩʫʪʩʪʚʫʶʪ ʙʘʢʪʝʨʠʠ ʩʪʘʬʠʣʦʢʦʢʢʘ. ɺ 

ʙʫʜʫʱʝʤ ʦʥ ʠʟʫʯʠʣ ʤʘʪʝʨʠʘʣ, ʚʳʜʝʣʷʝʤʳʡ ʧʣʝʩʝ-

ʥʴʶ ʠ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʘʥʥʦʝ ʚʝʱʝʩʪʚʦ ʩʧʦ-

ʩʦʙʥʦ ʫʙʠʚʘʪʴ ʠ ʜʨʫʛʠʝ ʙʘʢʪʝʨʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʤʠʨ ʧʦʣʫʯʠʣ ʘʥʪʠʙʠʦʪʠʢ, ʩʧʘʩʰʠʡ ʤʥʦʞʝʩʪʚʦ 

ʞʠʟʥʝʡ. 

ɸʥʨʠ ɹʝʢʢʝʨʝʣʴ ʠʩʩʣʝʜʦʚʘʣ ʚ ʩʚʦʝʡ ʣʘʙʦʨʘʪʦ-

ʨʠʠ ʣʶʤʠʥʝʩʮʝʥʮʠʶ ʩʦʣʝʡ ʫʨʘʥʘ ʠ ʩʦʚʝʨʰʝʥʥʦ 

ʩʣʫʯʘʡʥʦ ʦʪʢʨʳʣ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ [6]. ʇʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ɹʝʢʢʝʨʝʣʴ ʟʘʢʦʥʯʠʣ ʦʧʳʪʳ ʩ ʫʨʘʥʦʤ, ʦʥ ʧʦʣʦ-

ʞʠʣ ʦʜʠʥ ʠʟ ʦʙʨʘʟʮʦʚ ʚ ʷʱʠʢ ʩ ʬʦʪʦʧʣʘʩʪʠʥʢʘʤʠ. 

ʆʙʨʘʟʝʮ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʧʦʢʨʳʪʫʶ ʫʨʘʥʦʚʦʡ 

ʩʦʣʴʶ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʫʟʦʨʯʘʪʫʶ ʧʣʘʩʪʠʥʢʫ. ʏʝʨʝʟ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ, ʦʥ ʜʦʩʪʘʣ ʵʪʠ ʬʦʪʦʧʣʘʩʪʠʥʢʠ 

ʠ ʧʨʠ ʧʨʦʷʚʣʝʥʠʠ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʦʥʠ ʫʞʝ ʟʘʩʚʝ-

ʯʝʥʳ, ʧʨʠ ʵʪʦʤ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʧʦʧʘʩʪʴ ʥʘ ʧʣʘ-

ʩʪʠʥʢʠ ʥʝ ʤʦʛ. ʅʘ ʬʦʪʦʧʣʘʩʪʠʥʢʘʭ ʙʳʣ ʯʝʪʢʦ ʚʠ-

ʜʝʥ ʩʠʣʫʵʪ ʦʙʨʘʟʮʘ ʚ ʚʠʜʝ ʫʟʦʨʯʘʪʦʡ ʧʣʘʩʪʠʥʳ. 

ɸʥʨʠ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʥʝʚʠʜʠ-

ʤʳʭ ʣʫʯ ʷʚʣʷʝʪʩʷ ʫʨʘʥ. 

ʅʠʢʪʦ ʥʝ ʦʞʠʜʘʣ, ʯʪʦ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʨʠʚʝʜʫʪ ʢ ʥʘʩʪʦʣʴʢʦ ʚʘʞʥʳʤ ʦʪʢʨʳʪʠʷʤ. 

ʕʪʦ ʝʱʝ ʨʘʟ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʣʴʟʷ ʦʩʪʘʥʘʚʣʠʚʘʪʴ-

ʩʷ ʥʘ ʜʦʩʪʠʛʥʫʪʦʤ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʦʢʨʫʞʘ-

ʶʱʠʡ ʥʘʩ ʤʠʨ, ʚʦʧʣʦʱʘʪʴ ʪʝʦʨʠʠ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʀʩʢʘʪʴ ʥʦʚʳʝ ʧʣʘʥʝʪʳ ʚ ʢʦʩʤʦʩʝ, ʢʘʢ ʢʦʛʜʘ ʪʦ, 

ʠʩʢʘʣʠ ʥʦʚʳʝ ʟʝʤʣʠ ʤʦʨʝʧʣʘʚʘʪʝʣʠ. ʅʝʚʦʟʤʦʞʥʦ 

ʟʥʘʪʴ ʟʘʨʘʥʝʝ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʦʪʢʨʳʪʠʷ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʚʳʛʦʜʝ ʚ ʧʣʘʥʝ ʥʘʫʢʠ ʠ ʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ 

ʩʦʚʩʝʤ ʫʤʝʩʪʥʳ. ʃʶʜʠ ʥʝ ʟʥʘʣʠ, ʯʪʦ ʩʤʦʛʫʪ ʦʙ-

ʱʘʪʴʩʷ ʧʦ ʨʘʜʠʦ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʠʚ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʝ ʠ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ. ʅʝ ʟʥʘʣʠ, ʢʘʢ ʩʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠʣʠ ʵʥʝʨʛʠʶ ʘʪʦʤʦʚ. ʅʦ 
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ʚʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʥʘʩ ʢ ʢʦʤʬʦʨʪʥʳʤ ʫʩʣʦʚʠʷʤ ʞʠʟ-

ʥʠ.  
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ACQUISITION OF TRACTION UNITS ON THE BASIS OF MODERN TRACTORS  

 

ɸʥʥʦʪʘʮʠʷ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʚʳʙʦʨʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʧʨʠ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʠ ʪʷʛʦʚʳʭ ʘʛʨʝʛʘʪʦʚ. ʄʝʪʦʜʠʢʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʙʦʨ ʤʘʨʢʠ ʪʨʘʢʪʦʨʘ ʧʦ ʚʝʣʠʯʠʥʝ 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʤʦʱʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʫʯʘʩʪʢʘ ʠ ʚʠʜʘ ʨʘʙʦʪʳ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʝʨʝʜʘ-

ʪʦʯʥʦʝ ʯʠʩʣʦ ʪʨʘʥʩʤʠʩʩʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʚʠʞʝʥʠʝ ʘʛʨʝʛʘʪʘ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯ-

ʥʦʛʦ ʩʮʝʧʣʝʥʠʷ. ɼʘʣʝʝ ʧʦ ʠʟʚʝʩʪʥʳʤ ʬʦʨʤʫʣʘʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʤʠʥʘʣʴʥʘʷ ʩʠʣʘ ʪʷʛʠ ʥʘ ʢʨʶʢʝ ʠʟ ʫʨʘʚʥʝ-

ʥʠʷ ʪʷʛʦʚʦʛʦ ʙʘʣʘʥʩʘ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʠ ʨʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʘʛʨʝʛʘʪʘ. 

Abstract 

The method of selection of energy-saving mode of modern tractors in the acquisition of traction units. The 

technique provides for the selection of the tractor brand in terms of the recommended power, depending on the 

length of the site and the type of work. Set the transmission ratio at which the movement of the unit will occur 

under conditions of sufficient traction. Further, according to the known formulas, the nominal pull force on the 

hook is determined from the traction balance equation. The theoretical speed and working speed of movement, 

depending on the value of the traction resistance of the unit is determined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʇʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ, ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʩʢʦʨʦʩʪʴ, ʚʝʣʠʯʠʥʘ ʙʫʢʩʦʚʘʥʠʷ, ʪʝʦʨʝʪʠʯʝ-

ʩʢʘʷ ʩʢʦʨʦʩʪʴ, ʨʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ. 

Keyword. Gear ratio, recommended speed, the amount of slipping, the theoretical speed, operating speed. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʮʝʥʪʨʦ-

ʙʝʞʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʦʙʣʘʜʘʶʱʘʷ ʪʝʭʥʠʯʝʩʢʦʡ ʥʦ-

ʚʠʟʥʦʡ ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʩʥʠʟʠʪʴ ʦʪʨʘʞʝʥʠʝ ʯʘʩʪʠʮ 

ʦʪ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʘʰʠʥʳ [1,2,3]. ɿʘʜʝʣʢʫ ʫʜʦʙ-

ʨʝʥʠʡ ʚ ʧʦʯʚʫ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʠʩʢʘʪʦʨʳ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʨʘʩʧʦ-

ʣʦʞʝʥʠʝʤ ʨʷʜʦʚ [4]. ʇʦʩʝʚ ʧʦ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ 

ʧʦʯʚʝ ʚʳʧʦʣʥʷʶʪ ʘʥʢʝʨʥʳʝ ʩʦʰʥʠʢʠ ʟʝʨʥʦʚʳʭ 

ʩʝʷʣʦʢ, ʢʘʢ ʜʦʢʘʟʘʥʦ ʘʚʪʦʨʘʤʠ [5]. ɸʚʪʦʨʘʤʠ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʬʘʢʪʦʨʳ ʟʝʨʥʦʚʦʡ ʩʝʷʣʢʠ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʣʝʠ ʜʣʷ ʫʭʦʜʘ 

ʟʘ ʧʦʩʝʚʘʤ ʚ ʚʝʩʝʥʥʝʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʝʛʠʪʘʮʠʠ 

[6]. 

ʄʝʪʦʜʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʧʫʩ-

ʢʘʝʤʳʝ ʪʨʘʢʪʦʨʘ ʥʝ ʩʦʜʝʨʞʘʪ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶ-

ʱʠʭ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʜʙʦʨ ʨʘʙʦʯʠʭ ʤʘʰʠʥ ʜʣʷ ʠʭ 

ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ. ʕʪʦ ʩʦʟʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦ-

ʙʣʝʤʳ ʧʨʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʠ ʧʨʠ ʚʳʙʦʨʝ ʵʥʝʨʛʦ-

ʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʩ ʢʦʥ-

ʢʨʝʪʥʦʡ ʨʘʙʦʯʝʡ ʤʘʰʠʥʦʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʨʠʪʝʨʠʡ 

ʚʳʙʦʨʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ - 

ʦʙʝʩʧʝʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʩʠʣʳ ʪʷʛʠ ʥʘ ʢʨʶʢʝ ʥʨʘʚʥʳʤ 0,9 [7] .  

ʅʝʦʙʭʦʜʠʤʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʜʙʦʨʘ 

ʨʘʙʦʯʠʭ ʤʘʰʠʥʳ ʧʨʠ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʠ ʩ ʪʨʘʢʪʦʨʦʤ 

 ʪʷʛʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʢʪʦʨʘ ʥʘ ʢʘʞʜʦʡ ʠʟ 

ʧʝʨʝʜʘʯ ʧʦ ʩʪʝʨʥʝ ʠʣʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʤʫ ʧʦʣʶ. 

ʉʪʘʥʜʘʨʪʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʣʘ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 

ʦʮʝʥʠʪʴ ʪʷʛʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʘʢʪʦʨʘ ʜʣʷ ʘʛʨʝ-

ʛʘʪʠʨʦʚʘʥʠʷ ʩ ʨʘʙʦʯʝʡ ʤʘʰʠʥʦʡ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ, 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʫʪʦʯʥʷʣʘʩʴ ʧʝʨʝʜʘ-

ʯʘ ʠ ʨʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ.  

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ - ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠ-

ʢʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʝʨʝʜʘʯʠ ʪʨʘʢʪʦʨʘ 
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ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʪʝʭʥʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʚʳʙʠʨʘ-

ʝʪʩ̫ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʨʘʙʦʯʝʛʦ ʫʯʘʩʪʢʘ ʠ ʭʘ-

ʨʘʢʪʝʨʘ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ ʧʦ ʠʤʝʶʱʠʤʩʷ ʨʝ-

ʢʦʤʝʥʜʘʮʠʷʤ [7].  

ʊʷʛʦʚʦʝ ʩʦʧʨʦʪʦʠʚʣʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʨʘʙʦʯʝʡ ʤʘʰʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʚʳʨʘʞʝʥʠʶ [1] 

 )...( 11 iʘ kkkbR ++Ö= ,   (1) 

ʛʜʝ Rʘ  ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʤʘ-

ʰʠʥʳ, ʢʅ; 

 b  ʨʘʙʦʯʘʷ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʘʛʨʝʛʘʪʘ, ʤ; 

 k1 , k2 , ki ï ʫʜʝʣʴʥʦʝ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʘʰʠʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1, 2 , i , 

ʢʅ/ʤ.  

ɼʣʷ ʧʘʭʦʪʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚʝʣʠʯʠʥʘ ʫʜʝʣʴʥʦʛʦ 

ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝ-

ʥʠʶ  

 ʧʘ ʂʘR Ö= ,   (2)  

ʛʜʝ ʘ  ʛʣʫʙʠʥʘ ʚʩʧʘʰʢʠ, ʤ; 

 Kʧ  ʫʜʝʣʴʥʦʝ ʪʷʛʦʚʦʝ ʧʣʫʛʘ, ʢʅ/ʤ2 (ʢʇʘ). 

ʇʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʪʨʘʥʩʤʠʩʩʠʠ, ʥʘ ʢʦʪʦʨʦʡ 

ʜʚʠʞʝʪʩʷ ʘʛʨʝʛʘʪ, ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʜʚʫʤ ʫʩʣʦʚʠʷʤ 

 ʩʢʦʨʦʩʪʴ ʥʘ ʧʝʨʝʜʘʯʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʟʥʘ-

ʯʝʥʠʷ ʧʦ ʘʛʨʦʪʨʝʙʦʚʘʥʠʷʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ. ʉ 

ʜʨʫʛʦʡ ï ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʪʨʘʥʩʤʠʩʩʠʠ ʜʦʣʞʥʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʠʩʢʣʶʯʘʝʪʩʷ ʙʫʢʩʦʚʘʥʠʝ ʭʦʜʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʪʨʘʢ-

ʪʦʨʘ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʪʨʘʥʩʤʠʩ-

ʩʠʠ ʪʨʘʢʪʦʨʘ ʠ ʧʝʨʝʜʘʯʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʘʯʝʩʪʚʦ 

ʨʘʙʦʪʳ ʙʫʜʝʪ ʥʘʠʣʫʯʰʠʤ  

,
6,22

ʘʦ

ʥʢ
ʊ

V

nr
i

Ö
²u   (1)

 
ʛʜʝ rʢ ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʢʘʯʝʥʠʷ ʚʝʜʫʱʝ-

ʛʦ ʢʦʣʝʩʘ, ʤ; 

 nʥ  ʥʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘ-

ʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, ʩ; 

 Vʘʦ  ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʧʦ ʘʛʨʦʪʨʝ-

ʙʦʚʘʥʠʷʤ, ʢʤ/ʯ. 

ʈʘʙʦʯʘʷ ʧʝʨʝʜʘʯʘ ʪʨʘʢʪʦʨʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʟʘʛʨʫʟʢʫ ʜʚʠʛʘʪʝʣʷ ʪʨʘʢʪʦʨʘ. 

ʇʦʵʪʦʤʫ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʪʨʘʥʩʤʠʩʩʠʠ ʜʦʣʞʥʦ 

ʦʪʚʝʯʘʪʴ ʫʩʣʦʚʠʶ  

,
159,0

)(

ʦʧʪʤʛʝʥ

ʥʢʵʦʧʪa
TR

N

nrGfR
i

hÖhÖÖ

ÖhÖ+
²  (2)

 

ʛʜʝ iTR  ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʪʨʘʥʩʤʠʩʩʠʠ ʠʟ 

ʫʩʣʦʚʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ; 

 f ⱷ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʧʝʨʝʢʘʪʳ-

ʚʘʥʠʝ ʭʦʜʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʪʨʘʢʪʦʨʘ; 

 ɖʦʧʪ  ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʠʣʳ ʪʷʛʠ ʥʘ ʢʨʶʢʝ, 

0,85  0,9; 

 G  ɻ  ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʚʝʩ ʪʨʘʢʪʦʨʘ, ʢʅ; 

 rʢ  ʨʘʜʠʫʩ ʢʘʯʝʥʠʷ ʚʝʜʫʱʝʛʦ ʢʦʣʝʩʘ, ʤ; 

 nʥ  ʥʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘ-

ʪʦʛʦ ʚʘʣʘ, ʩ-1; 

 Nʝʥ  ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʢɺʪ; 

 ɖʤʛ  ʤʝʭʘʥʠʯʝʩʢʠʡ ʂʇɼ ʪʨʘʥʩʤʠʩʩʠʠ, 

0,88 0,91.  

 ʀʟ ʫʩʣʦʚʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʩʮʝʧʣʝʥʠʷ ʭʦʜʦʚʦʛʦ 

ʘʧʧʘʨʘʪ ʪʨʘʢʪʦʨʘ ʩ ʧʦʯʚʦʡ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ 

ʪʨʘʥʩʤʠʩʩʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʷ ʦʧʨʝ-

ʜʝʣʷʝʤʦʛʦ ʧʦ ʚʳʨʘʞʝʥʠʶ  

,
159,0 ʤʛʝʥ

ʥʢʵ
TF

N

nrG
i

hÖÖ

ÖÖlÖÖm
¢   (3)

 

ʛʜʝ ɛ  ʢʦʵʬʬʠʮʠʝʥʪ ʩʮʝʧʣʝʥʠʷ ʭʦʜʦʚʦʛʦ ʘʧ-

ʧʘʨʘʪʘ ʪʨʘʢʪʦʨʘ ʩ ʧʦʯʚʦʡ; 

 ɚ  ʜʦʣʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʚʝʩʘ, ʧʨʠʭʦʜʷ-

ʱʘʷʩʷ ʥʘ ʜʚʠʞʠʪʝʣʠ ʪʨʘʢʪʦʨʘ ʫ ʪʨʘʢʪʦʨʘ ʩ ʢʦʣʝʩ-

ʥʦʡ ʬʦʨʤʫʣʦʡ 4ʂ4 ɚ =1,0, ʜʣʷ ʪʨʘʢʪʦʨʘ ʩ ʢʦʣʝʩʥʦʡ 

ʬʦʨʤʫʣʦʡ 4ʂ2 ɚ =0,67. 

ʀʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʪʨʘʥʩ-

ʤʠʩʩʠʠ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʚʳʨʘʞʝʥʠʶ 1 ʠ ʧʦ ʚʳʨʘ-

ʞʝʥʠʶ 2 ʚʳʙʠʨʘʝʪʩʷ ʙʦʣʴʰʝʝ. ʇʨʠʥʷʪʦʝ ʟʥʘʯʝʥʠʝ 

ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ ʟʥʘʯʝ-

ʥʠʷ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦ ʚʳʨʘʞʝʥʠʶ 3. 

ʂʘʩʘʪʝʣʴʥʘʷ ʩʠʣʘ ʪʷʛʠ ʥʘ ʜʚʠʞʠʪʝʣʷʭ ʪʨʘʢʪʦ-

ʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ [7] 

,
159,0

ʥʢ

ʤʛmʝʥ
ʢ

nr

iN
ʈ

Ö

hÖÖÖ
=  (4)

 

ʛʜʝ ʈʢ  ʢʘʩʘʪʝʣʴʥʘʷ ʩʠʣʘ ʥʘ ʚʝʜʫʱʝʤ ʢʦʣʝʩʘ 

ʪʨʘʢʪʦʨʘ, ʢʅ.  
ʉʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʧʝʨʝʢʘʪʳʚʘʥʠʝ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ [7]  

,fGP ʵf =    (5)  

ʛʜʝ ʈf  ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʧʝʨʝʢʘʪʳʚʘʥʠʝ

 ʭʦʜʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʪʨʘʢʪʦʨʘ, ʢʅ. 

ʉʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʧʦʜʲʝʤʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ [1] 

,
100

i
GP ʵ=a

 

ʛʜʝ ʈŬ  ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ 

ʧʦʜʲʝʤʘ, ʢʅ; 

 i  ʚʝʣʠʯʠʥʘ ʫʢʣʦʥʘ, ʧʨʦʮʝʥʪ. 

(

3) 

(4) 

(

5) 
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ʇʨʠ ʚʳʙʦʨʝ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʪʨʘʥʩʤʠʩ-

ʩʠʠ ʠʟ ʫʩʣʦʚʠʷ 3 ʜʚʠʞʝʥʠʝ ʪʨʘʢʪʦʨʘ ʚʩʝʛʜʘ ʙʫʜʝʪ ʚ 

ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦʛʦ ʩʮʝʧʣʝʥʠʷ. ʉʠʣʘ ʪʷʛʠ ʥʘ 

ʢʨʶʢʝ, ʠʟ ʫʨʘʚʥʝʥʠʷ ʪʷʛʦʚʦʛʦ ʙʘʣʘʥʩʘ ʪʨʘʢʪʦʨʘ, 

ʩʦʩʪʘʚʠʪ [7] 

 ʈʢʨ = ʈʢ ï (ʈf + PŬ) .   (6) 

ɺʘʞʥʳʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʧʘʨʘʤʝʪʨ ʪʨʘʢʪʦ-

ʨʘ  ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʦʛʦ ʚʝʩʘ. ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʚʳʨʘʞʝʥʠʶ 
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ɼʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥ-

ʪʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʚʝʩʘ [7] 
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ʛʜʝ ŭɼ  ʜʦʧʫʩʪʠʤʘʷ ʚʝʣʠʯʠʥʘ ʙʫʢʩʦʚʘʥʠʷ, ʜʣʷ 

ʪʨʘʢʪʦʨʘ ʩ ʢʦʣʝʩʥʦʡ ʬʦʨʤʫʣʦʡ 4ʂ4 ŭɼ=0,15, ʩ ʢʦ-

ʣʝʩʥʦʡ ʬʦʨʤʫʣʦʡ 4ʂ2 ŭɼ = 0,18 [7]. 

ɺ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦʛʦ ʩʮʝʧʣʝʥʠʷ ʜʦʣʞʥʦ 

ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʝ 

.ʢʨʜʢʨ j¢j

 
ʇʦ ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʚʝʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ 

ʙʫʢʩʦʚʘʥʠʷ ʭʦʜʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʪʨʘʢʪʦʨʘ [7 ]  

,
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ʛʜʝ ŭ  ʚʝʣʠʯʠʥʘ ʙʫʢʩʦʚʘʥʠʷ.  

ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʚʝʣʠʯʠʥʘ ʙʫʢʩʦʚʘʥʠʷ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʜʦʧʫ-

ʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ [7] 
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ʈʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʚʝʣʠʯʠ-

ʥʳ ʙʫʢʩʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫ-

ʣʝ [7] 

)1( d-u=u ʊʨ  
ɺʳʚʦʜʳ: ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ, 

ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʨʘʢʪʦʨʘ, ʚʳʙʨʘʪʴ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ ʨʘ-

ʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʚ ʩʦʩʪʘʚʝ ʘʛʨʝʛʘʪʘ.  
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ʄʘʭʦʚ ʂʦʥʩʪʘʥʪʠʥ ɺʘʜʠʤʦʚʠʯ, 

ʈʫʜʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʐʫʨʳʛʠʥ ʂʦʥʩʪʘʥʪʠʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʊʘʣʷʥʠʥ ʈʦʤʘʥ ʀʛʦʨʝʚʠʯ 

ʉʠʙʠʨʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ  

ʉʪʫʜʝʥʪ 
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CALCULATION OF THE EXCAVATOR CALL VOLUME  

 

ɸʥʥʦʪʘʮʠʷ  

 ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ ʧʦʜʩʯʝʪʘ ʦʙʲʝʤʦʚ ʚʩʢʨʳʰʠ ʠ ʜʦʙʳʯʠ ʠʟ ʤʘʩʩʠʚʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʅʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʜʩʯʝʪʘ ʵʢʩʢʘʚʘʪʦʨʥʦʡ ʟʘʭʦʜʢʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʠ ʧʨʦ-

ʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʦʙʲʝʤʦʚ ʵʢʩʢʘʚʘʪʦʨʥʦʡ ʟʘʭʦʜʢʠ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʩʧʦʩʦʙ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʦʛʦ, ʩʧʦʩʦʙ ʧʘʣʝʪʢʠ, ʩʧʦʩʦʙ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʝʯʝʥʠʡ. ʊʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ 

ʪʨʝʭ ʤʝʪʦʜʦʚ ʚ ʧʨʘʢʪʠʢʝ. 

Abstract  

The article describes several ways to calculate the excavator approach. Methods such as the method of 

arithmetic mean, the method of the pallet, the method of vertical sections are considered. Data on the use of 

these three methods in practice are also presented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʩʢʘʚʘʪʦʨ, ʧʘʣʝʪʢʘ, ʦʙʲʝʤ. 

Keywords:excavator, pallet, volume 

 

ʄʘʨʢʰʝʡʜʝʨʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ 

ʠ ʚʩʢʨʳʰʠ ʥʘ ʢʘʨʴʝʨʘʭ ʧʨʦʠʟʚʦʜʷʪ ʩ ʮʝʣʴʶ ʢʦʥ-

ʪʨʦʣʷ ʭʦʜʘ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʨʝʜ-

ʧʨʠʷʪʠʝʤ ʠ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʫʯʝʪʘ ʵʪʠʭ ʨʘʙʦʪ. ɺ ʧʨʦʮʝʩʩʝ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʫʯʝʪʘ ʦʙʲʝʤʦʚ ʚʩʢʨʳʰʠ ʠ ʜʦʙʳʯʠ 

ʧʦʣʴʟʫʶʪʩʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʧʣʘʥʘʤʠ ʛʦʨʥʳʭ 

ʨʘʙʦʪ ʠ ʧʨʦʬʠʣʷʤʠ (1:500, 1:1000), ʩʦʩʪʘʚʣʝʥʥʳʤʠ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʲʝʤʦʢ ʠ ʟʘʤʝʨʦʚ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ 

ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ. ɺʳʙʦʨ ʩʧʦʩʦʙʘ 

ʧʦʜʩʯʝʪʘ ʦʙʲʝʤʦʚ ʚʩʢʨʳʰʠ ʠ ʜʦʙʳʯʠ ʠʟ ʤʘʩʩʠʚʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʨʝʣʴʝʬʘ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʭʘʨʘʢʪʝʨʘ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʩʧʦʩʦʙʘ ʤʘʨʢʰʝʡʜʝʨ-

ʩʢʦʡ ʩʲʝʤʢʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʩʧʦʩʦʙʳ 

ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʝʯʝ-

ʥʠʡ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʤʝʝʪʩʷ ʧʣʘʥ ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʧʦ ʚʩʢʨʳʰʥʦʤʫ ʫʩʪʫʧʫ ʚ ʤʘʩʰʪʘʙʝ 1:1000. ʅʝʦʙ-

ʭʦʜʠʤʦ ʧʦʜʩʯʠʪʘʪʴ ʦʙʲʝʤ ʠʟʚʣʝʯʝʥʥʦʡ ʤʘʩʩʳ ʧʦ 

ʵʢʩʢʘʚʘʪʦʨʥʦʡ ʟʘʭʦʜʢʝ ʟʘ VI ʤʝʩʷʮ 2018 ʛʦʜʘ ʩʧʦ-

ʩʦʙʘʤʠ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʝʯʝʥʠʡ.  

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ: ʚʳʯʠʩʣʠʪʴ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ 

ʦʙʲʝʤ ʵʢʩʢʘʚʘʪʦʨʥʦʡ ʟʘʭʦʜʢʠ. 

ɼʝʣʘʝʪʩʷ ʚʳʢʦʧʠʨʦʚʢʘ ʥʫʞʥʦʛʦ ʥʘʤ ʫʯʘʩʪʢʘ ʩ 

ʧʣʘʥʘ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʚʩʢʨʳʰʥʦʤʫ ʫʩʪʫʧʫ (ʨʠʩʫ-

ʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1-ʕʢʩʢʘʚʘʪʦʨʥʘʷ ʟʘʭʦʜʢʘ 
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ʇʦʜʩʯʠʪʳʚʘʝʪʩʷ ʦʙʲʝʤ ʵʢʩʢʘʚʘʪʦʨʥʦʡ ʟʘʭʦʜʢʠ 

ʩʧʦʩʦʙʦʤ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʧʦ ʬʦʨʤʫʣʝ: 

 

 ,  (1) 

ʛʜʝ (ʟʜʝʩʴ - 

ʩʫʤʤʘ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʢʦʥ-

ʪʫʨʦʚ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʙʣʦʢʘ, ʤ);  

 ʯʠʩʣʦ ʦʪʤʝʪʦʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ 

ʚʝʨʭʥʝʤʫ ʠ ʥʠʞʥʝʤʫ ʢʦʥʪʫʨʘʤ) 

ʧʣʦʱʘʜʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʨʭʥʝʛʦ ʠ 

ʥʠʞʥʝʛʦ ʦʩʥʦʚʘʥʠʡ. ʧʦʜʩʯʠʪʳʚʘʝʤʦʛʦ ʙʣʦʢʘ, ʤ2. 

ʇʣʦʱʘʜʠ Sʚ ʠ Sʥ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʧʦ-

ʣʷʨʥʳʤ ʧʣʘʥʠʤʝʪʨʦʤ, ʧʘʣʝʪʢʦʡ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ʣʠʥʠʷʤʠ ʠʣʠ ʚ ʧʨʦʛʨʘʤʤʝ AutoCad 2017. 

ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʫʩʪʫʧʘ: 

 

. 

 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʱʘʜʴ ʢʦʥʪʫʨʘ ʩʧʦʩʦʙʦʤ ʧʘ-

ʣʝʪʢʠ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ (ʨʠʩʫʥʦʢ 2). ʇʘ-

ʣʝʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʩʪ ʢʘʣʴʢʠ, ʥʘ ʢʦʪʦʨʦʡ 

ʧʨʦʚʝʜʝʥʳ ʧʘʨʘʣʣʝʣʴʥʳʝ ʣʠʥʠʠ ʥʘ ʦʜʠʥʘʢʦʚʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʘ = 1 ʩʤ.  

 

 
 

ʈʠʩʫʥʦʢ 2 - ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʩʧʦʩʦʙʦʤ ʧʘʣʝʪʢʠ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ 

 

ʇʘʣʝʪʢʘ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʟʘʜʘʥʥʳʡ ʫʯʘʩʪʦʢ 

.ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʨʷʝʤʘʷ ʧʣʦʱʘʜʴ ʦʢʘʟʳʚʘʝʪʩʷ 

ʨʘʩʯʣʝʥʝʥʥʦʡ ʥʘ ʬʠʛʫʨʳ, ʙʣʠʟʢʠʝ ʢ ʪʨʘʧʝʮʠʠ ʩ 

ʨʘʚʥʳʤʠ ʚʳʩʦʪʘʤʠ ʘ. ʃʠʥʝʡʢʦʡ ʠʟʤʝʨʷʶʪ ʜʣʠʥʳ 

ʣʠʥʠʡ l1, l2, l3,é, ln, ʦʛʨʘʥʠʯʝʥʥʳʭ ʢʦʥʪʫʨʦʤ ʬʠ-

ʛʫʨʳ. 

ʇʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

.  (2) 

 

Sʚ1=10Ŀ(7,88+8,08+8,2+8,13+8,52+8,09+8,1+8,1

2+8,91+8,53+7,63+7,43+7,1+6,96+6,58+6,53+6,42+6

,36+7,37   

 

Sʥ110Ŀ(7,75+8,3+8,64+8,59+8,16+8,6+8,96+9,

46+8,78+8,98+9,07+7,34+7,19+6,91+6,97+7,5+7,05+

6,95+7,07) =1522,7 ʤ2 

 

ʅʘʭʦʜʷʪʩʷ ʧʣʦʱʘʜʠ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʫʩʪʫ-

ʧʘ ʚ ʧʨʦʛʨʘʤʤʝ AutoCAD (ʵʪʦʪ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤ): 

Sʚ2 = 1415,7 ʤ2 

Sʥ2 = 1501,5ʤ2 

ʉʨʘʚʥʠʚʘʶʪʩʷ ʧʣʦʱʘʜʠ: 

 

 
ɺʝʣʠʯʠʥʳ  ʥʝ ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʳʭ 

ʟʥʘʯʝʥʠʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʦʙʲʝʤ, ʠʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ 

ʧʣʦʱʘʜʝʡ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʝ AutoCAD: 

. 

3. ʆʧʨʝʜʝʣʷʝʪʩʷ ʦʙʲʝʤ ʵʢʩʢʘʚʘʪʦʨʥʦʡ ʟʘʭʦʜʢʠ 

ʩʧʦʩʦʙʦʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʝʯʝʥʠʡ: 

ʅʘ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ L = 20ʤ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʥʘ ʧʣʘʥʝ ʧʨʦʚʦʜʠʤ ʧʘʨʘʣʣʝʣʴʥʳʝ ʣʠʥʠʠ, 

ʧʝʨʝʩʝʢʘʶʱʠʝ ʟʘʭʦʜʢʫ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʦʙʦʟʥʘʯʠʤ ʠʭ 1-1, 2-2 ʠ ʪ.ʜ. (ʨʠʩʫʥʦʢ 3).
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ʈʠʩʫʥʦʢ 3 ï ʇʦʩʪʨʦʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʨʘʟʨʝʟʦʚ ʧʦ ʟʘʭʦʜʢʝ 

 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʪʨʦʷʪʩʷ ʧʦʧʝ-

ʨʝʯʥʳʝ ʩʝʯʝʥʠʷ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 20 ʤʝʪʨʦʚ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, 1-1, 2-2, 3-3, é n-n, ʚ ʤʘʩʰʪʘʙʝ 1:500 (ʨʠʩʫ-

ʥʦʢ 4). 

 
ʈʠʩʫʥʦʢ 4 ï ʇʦʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʧʣʦʱʘʜʝʡ ʚ ʧʨʦʛʨʘʤʤʝ AutoCad 

 

ʆʙʲʝʤ ʵʢʩʢʘʚʘʪʦʨʥʦʡ ʟʘʭʦʜʢʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

, (3) 

 

ʛʜʝ S1, S2, ..., Sn ïʧʣʦʱʘʜʠ ʩʝʯʝʥʠʡ, ʧʦʩʪʨʦ-

ʝʥʥʳʭ ʧʦ ʧʨʦʬʠʣʴʥʳʤ ʣʠʥʠʷʤ 1-1, 2-2, é, n-n; 

 L ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʬʠʣʴʥʳʤʠ ʣʠʥʠʷ-

ʤʠ. 

ʇʣʦʱʘʜʠ ʩʝʯʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ 

AutoCAD. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʟʘʥʦʩʷʪʩʷ ʚ ʪʘʙʣʠ-

ʮʫ 1. 
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ʊʘʙʣʠʮʘ 1 

ʇʦʜʩʯʝʪ ʦʙʲʝʤʘ ʵʢʩʢʘʚʘʪʦʨʥʦʡ ʟʘʭʦʜʢʠ ʤʝʪʦʜʦʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʝʯʝʥʠʡ 

ɺʝʨʪʠʢʘʣʴʥʳʝ 

ʩʝʯʝʥʠʷ 

ʇʣʦʱʘʜʴ ʩʝ-

ʯʝʥʠʷ S, ʤ2 

ʇʦʣʫʩʫʤʤʳ 

ʧʣʦʱʘʜʝʡ ʩʝ-

ʯʝʥʠʡ 

(Sn+Sn+1)/2, 

ʤ2 

ʈʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʩʝʯʝ-

ʥʠʷʤʠ L, ʤ 

ʆʙʲʝʤ V, ʤ3 ʇʨʠʤʝʯʘʥʠʝ 

0-1 0 43,9178 5,49 241,1087  

1-1 87,8355 92,2213 
20 

1844,426 

ʇʣʦʱʘʜʠ ʩʝʯʝʥʠʡ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ 

ʧʨʦʛʨʘʤʤʝ Auto-

CAD 

2-2 96,607 95,1158 1902,316 

3-3 93,6246 96,7916 
20 

1935,832 

4-4 99,9585 99,3301 1986,602 

5-5 98,7016 95,2701 
20 

1905,402 

6-6 91,8385 86,7588 1735,176 

7-7 81,679 80,6603 
20 

1613,206 

8-8 79,6415 79,1578 1583,156 

9-9 78,6741 81,5346 
20 

1630,692 

10-10 84,395 42,1975 266,2662 

10-0 0  6,31  

ʉʫʤʤʘ    16644,2 

 

4.ʇʨʦʠʟʚʝʜʠʪʩʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʬʦʨ-

ʤʫʣʝ: 

 Ŀ 100%   (4) 

ʛʜʝ V1, V2 ï ʦʙʲʝʤʳ ʵʢʩʢʘʚʘʪʦʨʥʦʡ ʟʘʭʦʜʢʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʩʧʦʩʦʙʘʤʠ, ʤ3; 

Vʩʨ = (V1 +V2)/2. 

 
ɺʝʣʠʯʠʥʘ  ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʢʘʝʤʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʟʥʘʯʠʪ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʩ ʜʦʩʪʘʪʦʯ-

ʥʦʡ ʪʦʯʥʦʩʪʴʶ. 

ʇʦʜʩʯʝʪ ʦʙʲʝʤʦʚ ʵʢʩʢʘʚʘʪʦʨʥʦʡ ʟʘʭʦʜʢʠ ʥʝ-

ʦʙʭʦʜʠʤ ʥʘ ʛʦʨʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʣʫʞʙʦʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦ-

ʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʧʦʜʩʯʝʪʦʚ ʦʙʲʝʤʘ ʩ ʨʘʟ-

ʥʦʡ ʪʦʯʥʦʩʪʴʶ. ɺʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʝʡ ʚ ʧʦʩʣʝʜ-

ʥʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʷʪʩʷ ʣʝʛʯʝ, ʧʨʠʤʝʥʷʷ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ. 
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Abstract  

This article describes the planning of a horizontal site on the site of natural relief in compliance with the 

zero balance of earthworks. 

And also the construction of a map of earthworks using AutoCad Civil 3D is given , and the boundary of 

"zero" works is determined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʥʠʨʦʚʢʘ, ʥʠʚʝʣʠʨʦʚʘʥʠʝ, ʢʘʨʪʦʛʨʘʤʤʘ  
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ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ (ʧʨʦʤʳʰʣʝʥʥʦʡ) ʧʣʦ-

ʱʘʜʢʠ ʚ ʧʦʚʝʨʭʥʦʩʪʴ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʪʝʭʥʠʯʝ-

ʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʘʥʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʥʘʟʳʚʘʝʪ-

ʩʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʦʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʟ-

ʚʦʜʠʤʳʭ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʣʠʯʘʶʪ ʚʝʨʪʠʢʘʣʴʥʫʶ 

ʧʣʘʥʠʨʦʚʢʫ ʧʦʜ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠʣʠ ʥʘʢʣʦʥʥʫʶ 

ʧʣʦʱʘʜʢʫ. ʆʩʥʦʚʦʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘ ʚʝʨ-

ʪʠʢʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʧʣʦʱʘʜʢʠ ʩʣʫʞʘʪ ʪʦʧʦʛʨʘ-

ʬʠʯʝʩʢʠʝ ʧʣʘʥʳ ʤʝʩʪʥʦʩʪʠ ʚ ʤʘʩʰʪʘʙʘʭ 1:1000-

1:500, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʢʚʘʜʨʘʪʘʤ. ʅʠʚʝʣʠʨʦʚʘʥʠʝ ï ʦʜʥʘ 

ʠʟ ʦʩʥʦʚʥʳʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ 

ʩʣʫʞʙʦʡ ʛʦʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʚʝʨʪʠ-

ʢʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝ-

ʥʠʡ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʧʦʜ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʫʶ ʧʣʦʱʘʜʢʫ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʧʦʜ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʫʶ ʧʣʦʱʘʜʢʫ ʦʙʳʯʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʙʣʶʜʝ-

ʥʠʝ ʥʫʣʝʚʦʛʦ ʙʘʣʘʥʩʘ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ, ʪ.ʝ. ʨʘʚʝʥ-

ʩʪʚʦ ʛʨʫʥʪʘ ʧʦ ʚʳʝʤʢʝ ʠ ʥʘʩʳʧʠ.  

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ ï ʟʘʧʣʘʥʠʨʦʚʘʪʴ ʚʝʨʪʠʢʘʣʴ-

ʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʧʦʩʪʨʦʡʢʠ ʩʢʣʘʜʘ ɻʉʄ.  

 ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʘʢʪʠʯʝ-

ʩʢʠʝ ʦʪʤʝʪʢʠ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʦʚ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1- ʌʘʢʪʠʯʝʩʢʠʝ ʦʪʤʝʪʢʠ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʦʚ 

 

ʋʩʣʦʚʠʝ ʥʫʣʝʚʦʛʦ ʙʘʣʘʥʩʘ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦ-

ʱʘʜʢʠ ʩ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʦʡ 
n

HHHH
H IVIIIIII
ʧʨ

4

432ä ä ä ä+++
=

, (1) 

ʛʜʝ 
ʧʨH  - ʧʨʦʝʢʪʥʘʷ ʦʪʤʝʪʢʘ, ʤ; n ï ʯʠʩʣʦ 

ʢʚʘʜʨʘʪʦʚ. 
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ä IH  - ʩʫʤʤʘ ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʤʝʪʦʢ ʚʝʨʰʠʥ, 

ʚʭʦʜʷʱʠʭ ʚ ʦʜʠʥ ʢʚʘʜʨʘʪ  

( 263051 ,,, HHHH ); 

ä ä ä IVIIIII HHH ,,  - ʩʫʤʤʘ ʬʘʢʪʠʯʝ-

ʩʢʠʭ ʦʪʤʝʪʦʢ ʚʝʨʰʠʥ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʜʚʫʤ ( ,...,,, 10432 HHHH ), ʪʨʝʤ 

(ʚ ʧʨʠʤʝʨʝ ʦʪʩʫʪʩʪʚʫʶʪ), ʯʝʪʳʨʝʤ 

( ,...,,, 12987 HHHH ) ʢʚʘʜʨʘʪʘʤ; 

=ʧʨH [(295,55+295,64+295,43+295,18)+2(2

95,71+296,18+295,79+ 

+295,53+295,30+295,66+295,31+296,10+295,58

+295,76+295,27+ 

+295,69+295,78+295,47)+4(292,63+292,90+295

,11+295,72+295,70+ 

+295,59+295,60+295,53+295,78+295,88+295,40

+295,88)]/80=295,34 ʤ. 

ʇʦ ʧʨʦʝʢʪʥʳʤ ʦʪʤʝʪʢʘʤ ʧʨH  ʠ ʟʥʘʯʝʥʠʷʤ 

ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʤʝʪʦʢ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʦʚ ʨʘʩʩʯʠʪʳ-

ʚʘʶʪʩʷ ʨʘʙʦʯʠʝ ʦʪʤʝʪʢʠ 

iʧʨi HHh -= ,   (2) 

ʛʜʝ iH - ʬʘʢʪʠʯʝʩʢʘʷ ʦʪʤʝʪʢʘ i -ʪʦʡ ʪʦʯʢʠ, ʤ. 

 

h1 = 295,34-295,55= -0,21 ʤ, 

h2 = 295,34-295,71= -0,37 ʤ, 

h3 = 295,34-296,18= -0,84 ʤ, 

h4 = 295,34-295,79= -0,45 ʤ, 

h5 = 295,34-295,64= -0,3 ʤ, 

h6 = 295,34-295,47= -0,13 ʤ, 

h7 = 295,34-292,63= 2,71 ʤ, 

h8 = 295,34-292,90= 2,44 ʤ, 

h9 = 295,34-295,11= 0,23 ʤ, 

h10 = 295,34-295,53= -0,19 ʤ, 

h11 = 295,34-295,78= -0,44 ʤ, 

h12 = 295,34-295,72= -0,38 ʤ, 

h13 = 295,34-295,70= -0,36 ʤ, 

h14 = 295,34-295,59= -0,25 ʤ, 

h15 = 295,34-295,30= 0,04 ʤ, 

h16 = 295,34-295,69= -0,35 ʤ, 

h17 = 295,34-295,60= -0,26 ʤ, 

h18 = 295,34-295,53= -0,19 ʤ, 

h19 = 295,34-295,78= -0,44 ʤ, 

h20 = 295,34-295,66= -0,32 ʤ, 

h21 = 295,34-295,27= 0,07 ʤ, 

h22= 295,34-295,88= -0,54 ʤ, 

h23= 295,34-295,40= -0,06 ʤ, 

h24 = 295,34-295,88= -0,54 ʤ, 

h25 = 295,34-295,31= 0,03 ʤ, 

h26 = 295,34-295,43= -0,09 ʤ, 

h27 = 295,34-295,76= -0,42 ʤ, 

h28 = 295,34-295,58= -0,24 ʤ, 

h29 = 295,34-296,10= -0,76 ʤ, 

h30 = 295,34-295,18= 0,16. 

 

ʈʘʙʦʯʠʝ ʦʪʤʝʪʢʠ ʩ ʠʭ ʟʥʘʯʝʥʠʷʤʠ ʚʳʧʠʩʳʚʘ-

ʶʪ ʥʘ ʩʪʦʨʦʞʢʘʭ, ʟʘʙʠʪʳʭ ʚ ʚʝʨʰʠʥʘʭ ʢʚʘʜʨʘʪʦʚ: 

ʦʪʤʝʪʢʘ ʩʦ ʟʥʘʢʦʤ çʧʣʶʩè (+h ) ʦʙʦʟʥʘʯʘʝʪ 

ʥʘʩʳʧʢʫ, ʘ ʩʦ ʟʥʘʢʦʤ çʤʠʥʫʩè (-h ) ï ʩʨʝʟʢʫ ʛʨʫʥ-

ʪʘ. ʂʚʘʜʨʘʪʳ ʩʝʪʢʠ, ʠʤʝʶʱʠʝ ʚ ʩʚʦʠʭ ʚʝʨʰʠʥʘʭ 

ʨʘʙʦʯʠʝ ʦʪʤʝʪʢʠ ʦʜʥʦʛʦ ʟʥʘʢʘ, ʥʘʟʳʚʘʶʪʩʷ ʦʜʥʦ-

ʨʦʜʥʳʤʠ, ʘ ʨʘʟʥʳʝ ʟʥʘʢʠ ï ʧʝʨʝʭʦʜʥʳʤʠ ʠʣʠ ʩʤʝ-

ʰʘʥʥʳʤʠ. 

ʏʪʦʙʳ ʠʤʝʪʴ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʩ-

ʧʦʣʦʞʝʥʠʠ ʥʘʩʳʧʝʡ ʠ ʚʳʝʤʦʢ ʠ ʠʭ ʚʝʣʠʯʠʥʘʭ, ʩʦ-

ʩʪʘʚʣʷʝʪʩʷ ʢʘʨʪʦʛʨʘʤʤʘ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ. ʆʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.  
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ʈʠʩʫʥʦʢ 2 -ʂʘʨʪʦʛʨʘʤʤʘ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ 

 

 ʅʘ ʢʘʨʪʦʛʨʘʤʤʝ ʧʦʢʘʟʳʚʘʶʪʩʷ ʨʘʙʦʯʠʝ ʦʪ-

ʤʝʪʢʠ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʛʨʘʥʠʮʘ ʤʝʞʜʫ 

ʚʳʝʤʢʦʡ ʠ ʥʘʩʳʧʴʶ, ʪ.ʝ. ʣʠʥʠʶ ʥʫʣʝʚʳʭ ʨʘʙʦʪ, 

ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʛʨʘʬʠ-

ʯʝʩʢʠʤ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝʤ ʠʣʠ ʘʥʘʣʠʪʠʯʝʩʢʠ ʧʦ 

ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ 

l
hh

h
x

21

1

+
= ,   (3) 

ʛʜʝ x - ʦʪʩʪʦʷʥʠʝ ʪʦʯʢʠ ʥʫʣʝʚʳʭ ʨʘʙʦʪ ʦʪ 

ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʘ, ʤ; 

 l - ʜʣʠʥʘ ʩʪʦʨʦʥʳ ʢʚʘʜʨʘʪʘ, ʤ; 

21, hh  - ʨʘʙʦʯʠʝ ʦʪʤʝʪʢʠ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʘ, ʤ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʪʦʨʦʥ ʢʚʘʜʨʘʪʘ ʩ ʚʝʨʰʠʥʘʤʠ 

1-2-6-7 (ʨʠʩ.1 ʠ 2) 

92,020
71,213,0

13,0
1 =

+
=x , 

60,1720
37,071,2

71,2
2 =

+
=x . 

ʈʘʩʩʪʦʷʥʠʷ 1x ʠ 2x ʦʪʢʣʘʜʳʚʘʶʪʩʷ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʧʦ ʩʪʦʨʦʥʘʤ 6-7 ʠ 2-7. 

ʃʠʥʠʷ ʥʫʣʝʚʳʭ ʨʘʙʦʪ ʚʳʥʦʩʠʪʩʷ ʥʘ ʤʝʩʪʥʦʩʪʴ 

ʧʦ ʩʪʦʨʦʥʘʤ ʢʚʘʜʨʘʪʦʚ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʨʷʜʦʤ ʢʦ-

ʣʳʰʢʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʣʠ ʨʘʩ-

ʯʝʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʧʦʜ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 
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ʧʣʦʱʘʜʢʫ ʩ ʩʦʙʣʶʜʝʥʠʝ ʥʫʣʝʚʦʛʦ ʙʘʣʘʥʩʘ ʟʝʤʣʷ-

ʥʳʭ ʨʘʙʦʪ, ʪ.ʝ. ʨʘʚʝʥʩʪʚʦ ʛʨʫʥʪʘ ʧʦ ʚʳʝʤʢʝ ʠ 

ʥʘʩʳʧʠ. ɸ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦ-

ʱʘʜʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛ-

ʯʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʞʝʥʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ AutoCad Civil  3D. 
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VERTICAL CONNECTING SHOTS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʩʲʝʤʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʚʝʨʪʠʢʘʣʴ-

ʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʩʲʝʤʢʠ ʧʨʠ ʧʦʤʦʱʠ ʰʘʭʪʥʦʡ ʣʝʥʪʳ. ʈʘʩʩʤʦʪʨʝʥʦ ʪʦ ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʜʘ-

ʯʘ ʪʨʝʪʝʡ ʢʦʦʨʜʠʥʘʪʳ Z ʥʘ ʤʘʨʢʰʝʡʜʝʨʩʢʠʝ ʧʫʥʢʪʳ, ʨʝʧʝʨʳ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ. ʊʘʢ ʞʝ ʧʨʦʚʝʜʝʥʳ 

ʦʧʳʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʥʘ ʧʨʘʢʪʠʢʝ. 

Abstract 

The article considers vertical connecting shooting. The description of vertical connecting survey by means 

of a shaft tape is presented. It is considered how the transfer of the third z coordinate to the surveying points, 

reference points in the mine workings is carried out. Also experiments of use of this method in practice are car-

ried out. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʩʲʝʤʢʘ, ʨʝʧʝʨʳ, ʛʦʨʥʘʷ ʚʳʨʘʙʦʪʢʘ. 

Keywords: vertical connecting survey, rappers, mining. 

 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʩʲʝʤʢʘ - ʵʪʦ 

ʩʲʝʤʢʘ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʦʙʦʩʥʦʚʘʥʠʝ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʧʣʘʥʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʣʘʥʦʚ ʧʦʜʟʝʤʥʳʭ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ.  

ɺʝʨʪʠʢʘʣʴʥʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʩʲʝʤʢʠ ʧʨʦʚʦ-

ʜʷʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ: 

- ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʜʘʯʫ ʪʨʝʪʝʡ ʢʦʦʨʜʠʥʘʪʳ Z 

ʥʘ ʤʘʨʢʰʝʡʜʝʨʩʢʠʝ ʧʫʥʢʪʳ, ʨʝʧʝʨʳ ʚ ʛʦʨʥʳʭ ʚʳ-

ʨʘʙʦʪʢʘʭ; 

- ʦʧʨʝʜʝʣʷʪʴ ʚʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʷ ʚʳʨʘʙʦʪʦʢ 

ʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ; 

-ʠʩʩʣʝʜʦʚʘʪʴ ʬʦʨʤʳ ʟʘʣʝʛʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʠʩ-

ʢʦʧʘʝʤʦʛʦ ʚ ʥʝʜʨʘʭ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ; 

- ʨʝʰʘʪʴ ʛʦʨʥʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʢʦʪʦ-

ʨʳʝ ʩʚʷʟʘʥʳ ʩ ʟʘʜʘʥʠʝʤ ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ, ʢʦʥʪʨʦʣʝʤ ʫʢʣʦʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ 

ʠ ʪ.ʜ. 

ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ ʧʝʨʝʜʘʯʠ ʚʳ-

ʩʦʪʥʦʡ ʦʪʤʝʪʢʠ ʧʦ ʛʦʨʥʳʤ ʚʳʨʘʙʦʪʢʘʤ ʨʠʩʫʥʦʢ 1. 

https://www.twirpx.com/file/1007326/
https://www.twirpx.com/file/1007326/
https://www.twirpx.com/file/1007326/
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ʈʠʩʫʥʦʢ 1- ɺʠʜʳ ʧʝʨʝʜʘʯʠ ʚʳʩʦʪʥʦʡ ʦʪʤʝʪʢʠ ʧʦ ʛʦʨʥʳʤ ʚʳʨʘʙʦʪʢʘʤ 

 

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ: ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ 

ʧʝʨʝʜʘʯʫ ʚʳʩʦʪʥʦʡ ʦʪʤʝʪʢʠ ʚ ʰʘʭʪʫ ʧʨʠ ʧʦʤʦʱʠ 

ʰʘʭʪʥʦʡ ʣʝʥʪʳ. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʚʳʩʦʪʦʡ ʦʪʤʝʪʢʠ ʚ ʰʘʭʪʫ ʠʩ-

ʧʦʣʴʟʫʶʪ ʰʘʭʪʥʫʶ ʣʝʥʪʫ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʨʝʥʠʝ 

ʛʣʫʙʠʥʳ ʩʪʚʦʣʘ ʰʘʭʪʥʦʡ ʣʝʥʪʦʡ ʪʨʝʙʫʝʪ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʚ 

ʰʘʭʪʝ. 

ʃʝʙʝʜʢʘ ʩ ʰʘʭʪʥʦʡ ʣʝʥʪʦʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʚʝʨʭʥʝʡ ʧʨʠʝʤʥʦʡ ʧʣʦʱʘʜʢʝ 

ʨʷʜʦʤ ʫʩʪʴʝʤ ʰʘʭʪʥʦʛʦ ʩʪʚʦʣʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʩʠ 

ʙʣʦʢʘ ʠ ʣʝʙʝʜʢʠ ʙʳʣʠ ʧʘʨʘʣʣʝʣʴʥʳ. ɸ ʢʦʥʝʮ ʣʝʥʪʳ 

ʧʝʨʝʢʠʜʳʚʘʝʪʩʷ ʫʞʝ ʯʝʨʝʟ ʙʣʦʢ ʠ ʦʧʫʩʢʘʝʪʩʷ ʣʝʥʪʘ 

ʩ ʣʝʛʢʠʤ (3ʢʛ) ʛʨʫʟʦʤ ʚ ʩʪʚʦʣ ʰʘʭʪʳ ʜʦ ʛʦʨʠʟʦʥʪʘ 

ʦʢʦʣʦʩʪʚʦʣʴʥʦʛʦ ʜʚʦʨʘ. ʅʘ ʵʪʦʤ ʛʦʨʠʟʦʥʪʝ ʣʝʥʪʘ 

ʥʘʛʨʫʞʘʝʪʩʷ ʨʘʙʦʯʠʤ ʛʨʫʟʦʤ ʚ 10ʢʛ. 

ɿʘʪʝʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʠʚʝʣʠʨʳ ʥʘ ʦʜʠʥʘʢʦ-

ʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʰʘʭʪʥʦʡ ʣʝʥʪʳ ʠ ʧʦʜʭʦʜʥʦʛʦ 

ʨʝʧʝʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʩʘʤʦʡ ʰʘʭʪʝ ï ʥʘ ʦʜʠʥʘ-

ʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʰʘʭʪʥʦʡ ʣʝʥʪʳ ʠ ʧʦʜʟʝʤʥʦʛʦ 

ʨʝʧʝʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʠʚʝʣʠʨʥʳʝ ʨʝʡʢʠ ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʠ ʧʦʜʟʝʤʥʦʤ ʨʝʧʝ-

ʨʘʭ. 

ʇʦʩʣʝ ʧʦ ʩʠʛʥʘʣʫ (ʪ.ʝ. ʦʜʥʦʚʨʝʤʝʥʥʦ) ʩʥʠʤʘ-

ʶʪʩʷ ʦʪʩʯʝʪʳ ʧʦ ʰʘʭʪʥʦʡ ʣʝʥʪʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʣʝʜʫ ʩʨʝʜʥʝʡ ʥʠʪʠ ʥʠʚʝʣʠʨʘ ʥʘ ʤʠʣʣʠʤʝʪʨʦʚʦʡ 

ʣʠʥʝʡʢʝ, ʩʦʚʤʝʱʝʥʥʦʡ ʥʫʣʝʤ ʩ ʙʣʠʞʘʡʰʠʤ ʤʣʘʜ-

ʰʠʤ ʜʝʣʝʥʠʝʤ ʰʘʭʪʥʦʡ ʣʝʥʪʳ (ʦʪʩʯʝʪ ʧʦ ʣʝʥʪʝ). 

ɿʘʪʝʤ ʥʠʚʝʣʠʨʦʤ ʩʥʠʤʘʶʪ ʦʪʩʯʝʪʳ ʧʦ ʨʝʡʢʘʤ. ɺ 

ʞʫʨʥʘʣʘʭ ʟʘʧʠʩʳʚʘʶʪ ʦʪʩʯʝʪ ʧʦ ʣʝʥʪʝ ʠ ʦʪʩʯʝʪ ʧʦ 

ʨʝʡʢʝ. ʊʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝʨʷʝʪʩʷ ʚ ʩʪʚʦʣʝ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠ ʚ ʰʘʭʪʝ ʩ ʪʦʯʥʦʩʪʴʶ 1Áʉ. 

ɻʣʫʙʠʥʫ ʰʘʭʪʳ ʠʟ ʦʜʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʳʯʠʩ-

ʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

ʅ1 = (nʧ ï n )h ï ʘʧ + ʘ h+ Ɇȹl,  

ɻʜʝ nʧ ʠ n  hï ʦʪʩʯʝʪʳ ʧʦ ʣʝʥʪʝ (ʮʝʣʦʝ ʯʠʩʣʦ 

ʜʝʣʝʥʠʡ ʣʝʥʪʳ ʧʣʶʩ ʦʪʩʯʝʪ ʧʦ ʣʠʥʝʡʢʝ) ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠ ʚ ʰʘʭʪʝ; 

ʘʧ ʠ ʘ hï ʦʪʩʯʝʪʳ ʧʦ ʨʝʡʢʘʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʚ ʰʘʭʪʝ; 

Ɇȹl ï ʩʫʤʤʘ ʚʩʝʭ ʧʦʧʨʘʚʦʢ. 

ʉʤʝʱʘʷ ʣʝʥʪʫ ʧʦ ʚʳʩʦʪʝ ʠʣʠ ʤʝʥʷʷ ʛʦʨʠʟʦʥʪ 

ʧʨʠʙʦʨʘ, ʦʧʨʝʜʝʣʷʶʪ ʅ2, ʅ3, é (4-5 ʨʘʟ). 

ɼʦʧʫʩʪʠʤʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʠʟ-

ʤʝʨʝʥʠʷʤʠ ʛʣʫʙʠʥʳ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʚʝʣʠ-

ʯʠʥʳ, ʚʳʯʠʩʣʝʥʥʦʡ ʧʦ ʬʦʨʤʫʣʝ: 

ȹʅ Ò (10 + 0,2ʅ), ʤʤ,  

ɻʜʝ ʅ ï ʛʣʫʙʠʥʘ ʰʘʭʪʥʦʛʦ ʩʪʚʦʣʘ ʚ ʤʝʪʨʘʭ. 

ʇʦ ʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʷʤ ʥʘʭʦʜʷʪ ʅʩʨ: 

ʅʩʨ =  , 

 ɻʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʝʜʠʥʠʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʛʣʫʙʠʥʳ ʰʘʭʪʳ. 

ɺʳʩʦʪʥʘʷ ʦʪʤʝʪʢʘ ʰʘʭʪʥʦʛʦ ʨʝʧʝʨʘ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ZRp
ʰ = ZRp

ʇ ï ʅʩʨ. 

ɺ ʠʟʤʝʨʝʥʥʫʶ ʛʣʫʙʠʥʫ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ 

ʨʷʜ ʧʦʧʨʘʚʦʢ:  

ʘ) ʟʘ ʢʦʤʧʘʨʠʨʦʚʘʥʠʝ ʣʝʥʪʳ - ȹlʢ 

ȹlʢ = nʧ ï n  h+ ȹlʧ ï ȹl ,h  

ɻʜʝ ȹlʧ ʠ ȹl  hï ʧʦʧʨʘʚʢʠ ʟʘ ʢʦʤʧʘʨʠʨʦʚʘʥʠʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʩʯʝʪʘʤ nʧ ʠ n .h 

ʙ) ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ ï ȹlt 

ȹlt = Ŭ(nʧ ï n )h(tʩʨ ï t0),  

ɻʜʝ Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 

ʩʪʘʣʠ; 

tʩʨ =  ï ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʪʚʦʣʝ 

ʰʘʭʪʳ; 

t0 ï ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʤʧʘʨʠʨʦʚʘʥʠʷ ʣʝʥʪʳ. 

ʚ) ʟʘ ʨʘʩʪʷʞʝʥʠʝ ʣʝʥʪʳ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ 

ȹlʨ (ʟʘ ʧʦʜʚʝʰʝʥʥʳʡ ʛʨʫʟ ʥʝ ʫʯʠʪʳʚʘʶʪ, ʪʘʢ ʢʘʢ 

ʈʠʟʤ = ʈʢʦʤʧ = 10ʢʛ). 
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ʕʪʘ ʧʦʧʨʘʚʢʘ ʚʚʦʜʠʪʩʷ ʥʘ ʚʩʶ ʠʟʤʝʨʝʥʥʫʶ 

ʜʣʠʥʫ, ʨʘʚʥʫʶ L, ʠ ʨʘʚʥʘ: 

ȹlʨ = 1,95L2, ʤʤ, 

 ʛʜʝ L ï ʚ ʩʦʪʥʷʭ ʤʝʪʨʦʚ. 

ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʛʣʫʙʠʥʳ ʩʪʚʦʣʘ ʥʘ ʧʨʘʢʪʠʢʝ 

, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: 

n1ʧ = 12,828; 

ʘ1ʧ = 1,009; 

n1  h= 4,878; 

a1  h= 1,536; 

ʅ1 = (12,828 - 4,878) - 1,009 + 1,536 = 8,477ʤ 

n2ʧ = 12,816; 

ʘ2ʧ = 0,997; 

n2  h= 4,740; 

a2  h= 1,398; 

ʅ2 = (12,816 - 4,740) - 0,997 + 1,398 = 8,477ʤ 

n3ʧ = 12,826; 

ʘ3ʧ = 1,007; 

n3  h= 4,884; 

a3  h= 1,542; 

ʅ3 = (12,826 - 4,884) - 1,007 + 1,542 = 8,477ʤ 

ʅʩʨ =  = 8,477ʤ 

ZRp
ʧ = 450,348 

ZRp
ʰ = 450,348 ï 8,477 = 441,871 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʚʳʩʦʪʥʦʡ ʦʪʤʝʪʢʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʰʘʭʪʫ 

 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʜʘʥʥʳʡ ʩʧʦ-

ʩʦʙ ʧʝʨʝʜʘʯʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʤ, ʫʜʦʙ-

ʥʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʥʝ ʪʨʫʜʦʝʤʢʠʤ. ɼʦʩʪʘʪʦʯ-

ʥʦ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʧʦʣʫʯʠʣʠ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʚ 

ʰʘʭʪʝ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʩʲʝʤʢʠ ʷʚ-

ʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʧʦʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ çʋʯʝʙʥʘʷ ʤʘʨʢ-
ʰʝʡʜʝʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 
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ʈʫʜʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ  
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ʐʫʨʳʛʠʥ ʂʦʥʩʪʘʥʪʠʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʊʘʣʷʥʠʥ ʈʦʤʘʥ ʀʛʦʨʝʚʠʯ  

ʉʠʙʠʨʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʨʠʝʥʪʠʨʥʦ-ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʩʲʝʤʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʩʧʦʩʦʙʦʚ: ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʦʜʠʥ ʚʝʨʪʠʢʘʣʴʥʳʡ ʩʪʚʦʣ ʩʧʦʩʦʙʦʤ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʜʚʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʚʦʣʘ, ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʝ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʠʝ. ʊʘʢ ʞʝ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʩʧʦʩʦʙʦʚ ʥʘ ʧʨʘʢʪʠʢʝ. 

Abstract 

The article considers index-connecting shooting. The following methods are described: geometric orienta-

tion through one vertical trunk by means of connecting triangles, geometric orientation through two vertical 

trunks, gyroscopic orientation. Examples of application of these methods in practice are also considered. Also 

experiments of use of these methods in practice are carried out. 

 

Keywords: gyroscopic orientation, gyroscope, gyrotheodolite, landmark-connecting shooting. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ, ʛʠʨʦʩʢʦʧ, ʛʠʨʦʪʝʦʜʦʣʠʪ, ʦʨʠʝʥʪʠʨʥʦ-

ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʩʲʝʤʢʠ. 

 

ʆʨʠʝʥʪʠʨʥʦ-ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʩʲʝʤʢʘ ʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʦʜʟʝʤʥʳʤʠ ʩʲʝʤʢʘʤʠ ʠ ʩʲʝʤʢʘʤʠ ʥʘ ʟʝʤ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦʣʦʞʝ-

ʥʠʷ ʧʫʥʢʪʦʚ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʠ ʥʘ ʟʝʤʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʧʣʦʩʢʠʭ ʧʨʷʤʦʫʛʦʣʴ-

ʥʳʭ ʢʦʦʨʜʠʥʘʪ, ʯʪʦ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʚʤʝʱʘʪʴ ʧʣʘʥʳ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʩ ʧʣʘʥʘʤʠ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʛʨʘʬʠʯʝʩʢʠ ʠʣʠ ʘʥʘʣʠʪʠʯʝ-

ʩʢʠ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʚʟʘʠʤʥʦʡ ʫʚʷʟʢʠ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʩ ʦʙʲʝʢʪʘʤʠ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ. ʇʝʨʝʜʘʥʥʳʝ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʛʦʨʥʳʝ 

ʚʳʨʘʙʦʪʢʠ ʜʠʨʝʢʮʠʦʠʠʳʡ ʫʛʦʣ ʘ ʠ ʢʦʦʨʜʠʥʘʪʳ ʭ, ʫ 

ʷʚʣʷʶʪʩʷ ʠʩʭʦʜʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʧʦʜʟʝʤʥʳʭ ʪʝʦʜʦʣʠʪʥʳʭ ʩʲʝʤʦʢ, ʪ. ʝ. ʚʩʝ ʧʣʘʥʦʚʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʩʦʟʜʘʝʪʩʷ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʦʨʠʝʥʪʠʨʥʦ-ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʩʲʝʤʦʢ.[2] 

 ʈʘʩʩʤʦʪʨʠʤ ʦʨʠʝʥʪʠʨʥʦ-ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ 

ʩʲʝʤʢʠ. ʇʦʜ ʦʨʠʝʥʪʠʨʥʦ-ʩʦʝʜʠʥʠʪʝʣʴʥʳʤʠ ʩʲʝʤ-

ʢʘʤʠ ʧʦʥʠʤʘʶʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʚʷʟʠ ʧʦʜʟʝʤʥʳʭ ʩʲʝʤʦʢ ʩʦ ʩʲʝʤʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ. 

ʕʪʠ ʨʘʙʦʪʳ ʦʪʥʦʩʷʪ ʢ ʢʘʧʠʪʘʣʴʥʳʤ ʤʘʨʢʰʝʡ-

ʜʝʨʩʢʠʤ ʨʘʙʦʪʘʤ, ʦʥʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʠ ʩʣʫʞʘʪ ʙʘʟʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʣʘʥʦʚʦʡ 

ʦʧʦʨʥʦʡ ʩʝʪʠ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ. 

ʎʝʣʴʶ ʦʨʠʝʥʪʠʨʥʦ-ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʩʲʝʤʦʢ 

ʷʚʣʷʝʪʩʷ: 

1. ʉʦʟʜʘʥʠʝ ʥʘ ʢʘʞʜʦʤ ʛʦʨʠʟʦʥʪʝ ʰʘʭʪʳ 

ʧʣʘʥʦʚʦ-ʦʧʦʨʥʦʡ ʩʝʪʠ ʜʣʷ ʧʦʣʠʛʦʥʦʡ ʪʝʦʜʦʣʠʪʥʦʡ 

ʩʲʝʤʢʠ; 

2. ʉʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʦʚ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʝʜʠ-
ʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ: ʧʨʦʚʝʨʠʪʴ ʩʧʦʩʦʙʳ ʦʨʠʝʥ-

ʪʠʨʦʚʦʯʥʦ-ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʩʴʝʤʦʢ ʥʘ ʧʨʘʢʪʠʢʝ, 

ʧʦʣʫʯʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʠ ʜʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ 

ʩʪʦʨʦʥʳ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʩʧʦʩʦʙʳ, ʠ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʠʟ ʩʧʦʩʦʙʦʚ. 

 

1.ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʦʜʠʥ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʩʪʚʦʣ ʩʧʦʩʦʙʦʤ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ 

 ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʦʜʠʥ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʩʪʚʦʣ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʦʧʫʩ-

ʢʘʥʠʷ ʚ ʩʪʚʦʣ ʜʚʫʭ ʦʪʚʝʩʦʚ, ʬʠʢʩʠʨʫʶʱʠʭ ʦʪʚʝʩ-

ʥʫʶ ʧʣʦʩʢʦʩʪʴ, ʜʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ ʢʦʪʦʨʦʡ ʩ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʪʦʯʝʢ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʰʘʭʪʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʧʦʜʟʝʤʥʦʡ 

ʩʲʝʤʢʠ. ʇʨʠʤʳʢʘʥʠʝ ʢ ʦʪʚʝʩʘʤ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴʩʷ ʩʧʦʩʦʙʦʤ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, 

ʩʧʦʩʦʙʦʤ ʩʪʚʦʨʦʚ ʠʣʠ ʩʠʤʤʝʪʨʠʯʥʳʤ (ʰʢʘʣʴʥʳʤ) 

ʩʧʦʩʦʙʦʤ ʧʨʠʤʳʢʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷ-

ʝʪʩʷ ʧʨʠʤʳʢʘʥʠʝ ʢ ʦʪʚʝʩʘʤ ʩʧʦʩʦʙʦʤ ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʦʥʦ ʞʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʠ 

ʥʘʤʠ ʚ ʭʦʜʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ. 

ʉʧʦʩʦʙ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ- ʵʪʦ 

ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʧʨʠ-

ʤʳʢʘʥʠʷ. (ʨʠʩ.1) 

ʉʫʱʥʦʩʪʴ ʵʪʦʛʦ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʦʧʦʨʥʦʡ ʩʝʪʠ ʧʨʦʢʣʘʜʳʚʘʶʪ ʢ 

ʦʪʚʝʩʫ ʰʘʭʪʳ ʧʦʣʠʛʦʥʦʤʝʪʨʠʶ ʧʝʨʚʦʛʦ ʨʘʟʨʷʜʘ ʠ 

ʚʳʩʪʘʚʣʷʶʪ ʦʢʦʣʦ ʩʪʚʦʣʘ ʧʦʜʭʦʜʥʫʶ ʪʦʯʢʫ ʉ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʡ ʙʫʜʫʪ ʠʟʚʝʩʪʥʳ: 

ʚ ʰʘʭʪʝ ʟʘʢʨʝʧʣʷʶʪ ʧʦʩʪʦʷʥʥʳʝ ʧʫʥʢʪʳ 

 ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʪʨʝʤ ʫʩʣʦʚʠʷʤ:  

 

 

ʘ) ʙ)  

  
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʨʠʤʳʢʘʥʠʷ ʢ ʦʪʚʝʩʘʤ (ʘ-ʨʘʟʨʝʟ; ʙ-ʧʣʘʥ) 
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½ ɼʦʣʞʥʘ ʙʳʪʴ ʚʠʜʠʤʦʩʪʴ ʩ ʥʠʭ ʥʘ ʦʪʚʝʩʳ ʠ 
ʦʧʦʨʥʳʝ ʧʫʥʢʪʳ; 

½  ʆʥʠ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʙʣʠʞʝ ʢ ʦʪʚʝ-

ʩʘʤ ʘ ʠ ʚ; 

½ ʆʙʨʘʟʫʝʤʳʝ ʚ ʧʣʘʥʝ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʪʨʝ-
ʫʛʦʣʴʥʠʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʰʘʭʪʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʩʪʨʦʫʛʦʣʴʥʳʤʠ.   

ʇʨʠʤʳʯʥʳʝ ʫʛʣʳ ( ʠ ʦʩʪʨʳʝ ʫʛʣʳ 

(  ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʠʟʤʝʨʷʶʪ 

ʪʝʦʜʦʣʠʪʘʤʠ ʪʠʧʘʊ30 ʪʨʝʤʷ ʧʦʚʪʦʨʝʥʠʷ-

ʤʠ(ʧʨʠʝʤʘʤʠ),ʘ ʪʝʦʜʦʣʠʪʘʤʠ ʪʠʧʘ ʊ15,ʊ2- ʜʚʫʤʷ 

ʧʦʚʪʦʨʝʥʠʷʤʠ(ʧʨʠʝʤʘʤʠ);ʨʘʩʭʦʞʜʝʥʠʝ ʫʛʣʦʚ ʚ 

ʧʨʠʝʤʘʭ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʝʝ 15".  

ʈʘʟʥʦʩʪʴ ʧʨʠʤʳʯʥʳʭ ʫʛʣʦʚ ʥʝ ʜʦʣʞʥʘ ʦʪʣʠ-

ʯʘʪʴʩʷ ʦʪ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʥʦʛʦ ʦʩʪʨʦʛʦ ʫʛʣʘ ʩʦ-

ʝʜʠʥʠʪʝʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 15".[1] 

ʉʪʦʨʦʥʳ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʘ, ʚ, 

ʩ - (ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ) ʘ', ʚ', c' - (ʰʘʭʪʥʦʛʦ) ʠʟʤʝʨʷʶʪ 

ʥʝ ʤʝʥʝʝ 5 ʨʘʟ, ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʠʟʤʝ-

ʨʝʥʠʷʤʠ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

2ʤʤ. ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪ ʩʨʝʜ-

ʥʶʶ ʜʣʠʥʫ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ.  

ʇʨʠ ʧʦʚʪʦʨʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ (ʜʣʷ ʢʦʥʪʨʦʣʷ) 

ʦʪʚʝʩʳ ʩʤʝʱʘʶʪ, ʠ ʚʩʝ ʫʛʣʦʚʳʝ ʠ ʣʠʥʝʡʥʳʝ ʠʟʤʝ-

ʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʰʘʭʪʝ ʧʦʚʪʦʨʷʶʪʩʷ. 

ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ: 

 

 

 

 
a=5,682 ʤ; b=6,635 ʤ; c=1,465 ʤ. 

aǋ=7,293 ʤ; bǋ=6,396 ʤ; cǋ=1,465 ʤ. 

 

 
ʅʘʡʪʠ:  

ʅʘʤʠ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ: 

 
ʈʠʩʫʥʦʢ 2 ï ʇʣʘʥ ʧʨʠʤʳʢʘʥʠʷ ʢ ʦʪʚʝʩʘ 

 

1. ʂʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʟʤʝʨʝʥʥʳʭ ʚʝʣʠʯʠʥ 

1) ɼʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ æʩ 

c2 = a2 + b2 ï 2ab * cos◓, (3.1.1) 

æc = cʠʟʤ ï ʩʚʳʯ = 0, (3.1.2) 

 

 

 

 
 

2) ɼʣʷ ʰʘʭʪʥʦʛʦ æʩô 

 

 

 

 

 
 

2. ɺʳʯʠʩʣʷʝʤ ʧʨʠʤʳʯʥʳʝ ʫʛʣʳ  

1. ɼʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ 

 

 

 
2. ɼʣʷ ʰʘʭʪʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. 
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3. ʆʧʨʝʜʝʣʠʪʴ ʫʛʣʦʚʫʶ ʥʝʚʷʟʢʫ 

1) ɼʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ  

fɓ = (<A +<B +<◓) ï 180o = 0o 

 

 
2) ɼʣʷ ʰʘʭʪʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ 

 
ʈʘʩʧʨʝʜʝʣʷʝʤ ʥʝʚʷʟʢʫ ʩ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ ʧʦʨʦʚʥʫ ʚ ʫʛʣʳ ʧʨʠ ʦʪʚʝʩʘʭ.  

1) ɼʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

 

 
2) ɼʣʷ ʰʘʭʪʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

 

 
ʇʨʦʚʝʨʢʘ: 

1) ɼʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

 
2) ɼʣʷ ʰʘʭʪʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

 
4. ɺʳʯʠʩʣʷʝʤ ʜʠʨʝʢʮʠʦʥʥʳʝ ʫʛʣʳ 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ(ʧʣʘʥ) ʧʨʠʤʳʢʘʥʠʷ ʢ ʦʪʚʝʩʘʤ (ʩʭʝʤʘ 1 ʠ ʩʭʝʤʘ 2) 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʧʦʣʫʯʠʣʠ ʢʦʦʨ-

ʜʠʥʘʪʳ ʧʝʨʚʦʡ ʪʦʯʢʠ ʧʦʜʟʝʤʥʦʡ ʩʲʝʤʢʠ 

(531.931ʤ; 502,923ʤ) ʠ ʜʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ ʧʝʨʚʦʡ 

ʩʪʦʨʦʥʳ ʧʦʜʟʝʤʥʦʡ ʩʲʝʤʢʠ Ŭ= 244o54ô31ò. 

 

2. ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʜʚʘ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʚʦʣʘ. 

ʆʨʠʝʥʪʠʨʦʚʘʥʠʝ ʯʝʨʝʟ 2 ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʚʦʣʘ 

ʩʣʫʞʠʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʜʠʨʝʢʮʠʦʥʥʦʛʦ 

ʫʛʣʘ ʠ ʥʘʯʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʚ ʰʘʭʪʝ. 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 2 ʵʪʘʧʘ: 

ʜʦ ʦʩʪʘʥʦʚʢʠ ʩʪʚʦʣʦʚ ʠ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʩʪʚʦʣʦʚ. 

ɼʦ ʦʩʪʘʥʦʚʢʠ ʩʪʚʦʣʦʚ ʦʪ ʦʧʦʨʥʦʡ ʩʝʪʠ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʨʦʢʣʘʜʳʚʘʶʪ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʡ 

ʭʦʜ ʧʝʨʚʦʛʦ ʨʘʟʨʷʜʘ ʠ ʦʢʦʣʦ ʩʪʚʦʣʦʚ ʟʘʢʨʝʧʣʷʶʪ 

ʧʦʜʭʦʜʥʳʝ ʪʦʯʢʠ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï 1 ʠ 9. 

ɺ ʦʢʦʣʦʩʪʚʦʣʴʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʚʳʩʪʘʚʣʷʶʪ 

ʧʦʜʭʦʜʥʳʝ ʪʦʯʢʠ (a ʠ i) ʠ ʧʨʦʢʣʘʜʳʚʘʶʪ ʤʝʞʜʫ 

ʥʠʤʠ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʡ ʭʦʜ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯ-

ʥʦʩʪʠ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʨʘʙʦʪ ʧʨʦʠʟʚʦʜʷʪ 

ʦʩʪʘʥʦʚʢʫ ʩʪʚʦʣʦʚ ʠ ʚ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʦʧʫʩʢʘʶʪ ʧʦ 

ʦʜʥʦʤʫ ʦʪʚʝʩʫ, ʘ ʥʘ ʧʦʜʭʦʜʥʳʭ ʪʦʯʢʘʭ ʫʩʪʘʥʘʚʣʠ-
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ʚʘʶʪ ʪʝʦʜʦʣʠʪ ʠ ʜʝʣʘʶʪ ʧʨʠʤʳʢʘʥʠʝ ʢ ʦʪʚʝʩʘʤ, ʠʟʤʝʨʷʷ ʫʛʣʦʚʳʝ ʠ ʣʠʥʝʡʥʳʝ ʚʝʣʠʯʠʥʳ. 

ʀʟʤʝʨʝʥʥʳʝ ʫʛʣʳ ʧʨʠ ʦʪʚʝʩʘʭ: 

MA = 69Á11ô00ò 

NA = 290Á49ô00ò 

NB = 64Á15ô00ò 

MB = 295Á45ô00ò 

ʀʟʤʝʨʝʥʥʳʝ ʜʣʠʥʳ ʧʨʠ ʦʪʚʝʩʘʭ: 

dA-1 = 4,42 ʤ 

dB-8 = 4,085 ʤ 

 

ʂʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ: 

ʅʘʡʜʝʤ ʜʠʨʝʢʮʠʦʥʥʳʝ ʫʛʣʳ ʥʘʧʨʘʚʣʝʥʠʡ ʤʝʞʜʫ ʦʪʚʝʩʦʤ ʠ ʧʦʜʭʦʜʥʦʡ ʪʦʯʢʦʡ: 

Ŭ1-ɸ = Ŭ2-1 Ñ 180Á - NA = 329Á19ô00ò 

Ŭ9-B = Ŭ8-9 Ñ 180Á +MB = 164Á54ô30ò 

ʈʝʰʘʷ ʧʨʷʤʫʶ ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʚʳʯʠʩʣʠʤ ʢʦʦʨʜʠʥʘʪʳ ʦʪʚʝʩʦʚ ɸ ʠ ɺ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ: 

ȹx1-A = dA-1 cos Ŭ1-ɸ = 3,801 ʤ 

x1-A = x1 + ȹx1-A = 554.351 ʤ 

ȹy1-A = dA-1 sin Ŭ1-ɸ = -2,256 ʤ 

y1-A = x1 + ȹy1-A = 678.424 ʤ 

 

ȹx9-B = d9-B cos Ŭ9-B = -3,944 ʤ 

X9-B = x9 + ȹx9-B = 617,604 ʤ 

ȹy9-B = d9-B cos Ŭ9-B = 1,635 ʤ 

y9-B = y9 + ȹy9-B = 656,087 ʤ 

ʈʝʰʘʷ ʦʙʨʘʪʥʫʶ ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʠʤ ʜʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʪʚʝʩʘ-

ʤʠ: 

rA-B = arctg  = arctg  = 19Á26ô46ò 

ŬA-B = 180Á - rA-B = 160Á33ô14ò 

LôA-B =  = 67,079 ʤ 

LòA-B =  = 67,079 ʤ 

LA-B ʩʨʝʜ. =  = 67,079 ʤ 

ɺʚʝʜʝʤ ʫʩʣʦʚʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦʨʦʡ ʟʘ ʥʘʯʘʣʦ ʧʨʠʥʠʤʘʝʪʩʷ ʧʝʨʚʳʡ ʠʟ ʦʪʚʝʩʦʚ (ɸ), ʘ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʦʥʘ ʧʦ ʧʝʨʚʦʡ ʩʪʦʨʦʥʝ ʧʦʜʟʝʤʥʦʡ ʩʲʝʤʢʠ. 

xôA = 0; yôA = 0; ŬôA-a = 0. 

ɺ ʫʩʣʦʚʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʚʳʯʠʩʣʠʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʦʜʟʝʤʥʦʛʦ ʧʦʣʠʛʦʥʘ, ʘ ʟʘʪʝʤ ʚʳʯʠʩʣʠʤ 

ʜʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ ʠ ʜʣʠʥʫ ʩʪʚʦʨʘ ʦʪʚʝʩʦʚ: 

rôA-B = arctg  = arctg  = 0Á28ô30ò 

ŬôA-B = 180Á + rôA-B = 180Á28ô30ò 

LôʰA-B =  = 67,07 ʤ 

LòʰA-B =  = 67,07 ʤ 

LʰA-B ʩʨʝʜ. =  = 67,075 ʤ 

LA-B ʩʨʝʜ. =  = 67,075 ʤ 

ɼʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ ʧʝʨʚʦʡ ʩʪʦʨʦʥʳ ʧʦʜʟʝʤʥʦʡ ʩʲʝʤʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʭʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠ-

ʞʝ: 

 
ɺʠʜʥʦ, ʯʪʦ ŬA-1ô = ŬA-B+180Á ï ŬôA-B = 160Á04ô44ò. 
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ʇʦ ʠʟʚʝʩʪʥʳʤ ʜʠʨʝʢʮʠʦʥʥʦʤʫ ʫʛʣʫ ʧʝʨʚʦʡ 

ʩʪʦʨʦʥʳ ʧʦʜʟʝʤʥʦʛʦ ʧʦʣʠʛʦʥʘ ʠ ʢʦʦʨʜʠʥʘʪʘʤ ʦʪ-

ʚʝʩʘ ɸ, ʚʳʯʠʩʣʷʝʤ ʢʦʦʨʜʠʥʘʪʳ ʦʪʚʝʩʘ ɺ ʚ ʠʩʪʠʥ-

ʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʇʦʣʫʯʠʣʠ xʚ = 617,586 ʤ. ʠ yʚ= 656,09 ʤ. 

 

3.ɻʠʨʦʩʢʦʧʠʯʝʩʢʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ. 

ɻʠʨʦʢʦʤʧʘʩ (ʛʠʨʦʪʝʦʜʦʣʠʪ) ï ʵʪʦ ʫʛʣʦʤʝʨʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʦʙʲʝʜʝʥʝʥʳ 

ʛʠʨʦʩʢʦʧ ʠ ʪʝʦʜʦʣʠʪ. ʇʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʨʝʢ-

ʮʠʦʥʥʦʛʦ ʫʛʣʘ ʩʪʦʨʦʥʳ ʛʠʨʦʩʢʦʧʦʤ, ʥʘʟʳʚʘʶʪ 

ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʤ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝʤ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʜʠʨʝʢʮʠʦʥʥʦʛʦ ʫʛʣʘ ʩʪʦʨʦʥʳ ʧʦʜʟʝʤʥʦʡ ʩʲʝʤʢʠ 

ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝ-

ʜʝʥʦ ʥʘ ʚʭʦʜʷʱʝʡ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʪʨʫʝ ʚ ʣʶʙʦʡ 

ʪʦʯʢʝ ʦʩʥʦʚʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ.[3] 

 
ʈʠʩʫʥʦʢ 4- ʉʭʝʤʘ ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 

 

ʈʘʩʩʤʦʪʨʠʤ ʜʝʪʘʣʴʥʦ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʛʠ-

ʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ. 

ʈʘʙʦʪʘ ʥʘ ʩʪʘʥʮʠʠ: 

ʘ) ʈʝʢʦʛʥʦʩʮʠʨʦʚʢʘ, ʟʘʨʷʜʢʘ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʢ ʤʝʩʪʫ ʨʘʙʦʪʳ. ʋʩʪʘʥʦʚʢʘ ʛʠʨʦ-

ʢʦʤʧʘʩʘ ʥʘ ʧʫʥʢʪʝ (ʝʛʦ ʛʦʨʠʟʦʥʪʠʨʦʚʘʥʠʝ ʠ ʮʝʥ-

ʪʨʠʨʦʚʘʥʠʝ) 

ʈʝʢʦʛʥʦʩʮʠʨʦʚʢʘ ʧʨʦʚʦʜʠʪʩʷ ʜʦ ʥʘʯʘʣʘ ʨʘʙʦʪ. 

ɽʝ ʮʝʣʴ: ʚʳʙʦʨ ʩʭʝʤʳ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʚʳʙʦʨ 

ʠʩʭʦʜʥʦʡ ʠ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʩʪʦʨʦʥ ʠ ʧʫʥʢʪʦʚ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʛʠʨʦʢʦʤʧʘʩʘ. ɿʘ ʠʩʭʦʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʥʠʤʘʶʪ ʩʪʦʨʦʥʫ ʪʨʠʘʥʛʫʣʷʮʠʠ 

ʠʣʠ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ. ɻʠʨʦʢʦʤʧʘʩ ʮʝʥʪʨʠʨʫʝʪʩʷ 

ʢʘʢ ʦʙʳʯʥʳʡ ʪʝʦʜʦʣʠʪ, ʘ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʚ ʩʪʦʨʦ-

ʥʫ ʩʝʚʝʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʙʫʩʩʦʣʠ ʠʣʠ ʠʟʚʝʩʪʥʦ-

ʤʫ ʜʠʨʝʢʮʠʦʥʥʦʤʫ ʫʛʣʫ ʠʩʭʦʜʥʦʡ ʩʪʦʨʦʥʳ. ʇʨʠ 

ʵʪʦʤ ʧʨʠʙʦʨ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʩʤʦʪʨʦʚʦʝ ʦʢʥʦ ʛʠʨʦʧʨʠʩʪʘʚʢʠ, ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʦ 

ʥʘ ʟʘʧʘʜ. 

ʙ) ʅʘʙʣʶʜʘʷ ʯʝʨʝʟ ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʫʶ ʪʨʫ-

ʙʫ ʟʘ ʙʠʩʩʝʢʪʦʨʘʤʠ ʏʕ ʠ ʢʦʨʧʫʩʘ ʛʠʨʦʧʨʠʩʪʘʚʢʠ 

ʧʨʠ ʦʪʢʨʝʧʣʝʥʥʦʡ ʘʣʠʜʘʜʝ, ʜʦʙʠʚʘʶʪʩʷ, ʯʪʦʙʳ ʦʥʠ 

ʦʙʘ ʙʳʣʠ ʚ ʧʦʣʝ ʟʨʝʥʠʷ, ʘ ʥʝʧʦʜʚʠʞʥʳʡ ʙʠʩʩʝʢʪʦʨ 

ʩʦʚʧʘʜʘʣ ʩʦ ʩʨʝʜʥʠʤ ʜʝʣʝʥʠʝʤ ʰʢʘʣʳ. ʕʪʦʪ ʦʪʩʯʝʪ 

ʥʘʟʳʚʘʶʪ çʜʝʣʝʥʠʝʤ ʧʨʠʚʝʜʝʥʠʷè. ʇʦʩʣʝ ʵʪʦʛʦ 

ʘʣʠʜʘʜʫ ʟʘʢʨʝʧʣʷʶʪ, ʦʪʢʨʝʧʣʷʶʪ ʘʨʨʝʪʠʨ ʠ 

ʥʘʙʣʶʜʘʶʪ ʟʘ ʢʦʣʝʙʘʥʠʷʤʠ ʪʦʨʩʠʦʥʘ ʧʨʠ ʥʝʚʳ-

ʢʣʶʯʝʥʥʦʤ ʛʠʨʦʤʦʪʦʨʝ, ʜʝʣʘʷ ʦʪʩʯʝʪʳ ʧʦ ʰʢʘʣʝ ʚ 

ʪʦʯʢʘʭ ʨʝʚʝʨʝʣʠ n1, n2, n3 ʠ n4. ʀʟ ʵʪʠʭ ʦʪʩʯʝʪʦʚ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘʭʦʜʷʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ n0, 

ʥʘʟʳʚʘʝʤʦʝ çʥʫʣʝʤ ʨʝʚʝʨʝʣʠè. 

ʚ) ɺ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʜʚʠʞʫʱʠʡʩʷ ʙʠʩʩʝʢʪʦʨ 

ʦʢʘʞʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ n0, ʟʘʧʫʩʢʘʶʪ ʛʠʨʦʤʦʪʦʨ ʠ 

ʟʘʧʫʩʢʘʶʪ ʚʨʝʤʷ. ɺ ʵʪʦʤ ʧʦʣʦʞʝʥʠʠ ʨʫʯʥʳʤ ʧʨʠ-

ʚʦʜʦʤ ʫʜʝʨʞʠʚʘʶʪ ʙʠʩʩʝʢʪʦʨ ʚ ʪʝʯʝʥʠʠ 2-ʭ ʤʠʥʫʪ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʚʠʥʪ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʘ ʟʘʢʨʝʧʣʷʶʪ, ʘ 

ʘʣʠʜʘʜʫ ʪʝʦʜʦʣʠʪʘ ʦʪʢʨʝʧʣʷʶʪ ʠ ʥʘʯʠʥʘʶʪ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʦʣʝʙʘʥʠʷʤʠ ʏʕ, ʜʝʣʘʷ ʚ ʪʦʯʢʘʭ 

ʨʝʚʝʨʝʣʠ ʦʪʩʯʝʪʳ ʧʦ ʣʠʤʙʫ N1, N2, N3, N4. ʇʨʠ 

ʵʪʦʤ ʧʦʩʣʝ ʚʟʷʪʠʷ ʦʪʩʯʝʪʘ ʧʦ ʣʠʤʙʫ N1, ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪ ʙʠʩʩʝʢʪʦʨ ʢʦʨʧʫʩʘ ʚ ʩʨʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ ʠ 

ʙʝʨʫʪ ʦʪʩʯʝʪʳ ʧʦ ʣʠʤʙʫ Nk, ʵʪʦ ʞʝ ʧʦʚʪʦʨʷʶʪ ʧʦ-

ʩʣʝ ʚʟʷʪʠʷ ʦʪʩʯʝʪʘ N3, ʧʦʣʫʯʘʷ Nk. 

ʛ) ʇʦʩʣʝ ʚʪʦʨʦʡ ʠ ʯʝʪʚʝʨʪʦʡ ʪʦʯʝʢ ʨʝʚʝʨʝʣʠ, 

ʟʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ ʥʘʚʦʜʷʪ ʥʘ ʧʫʥʢʪ ɺ ʪʚʝʨʜʦʡ 

ʩʪʦʨʦʥʳ, ʧʦʣʫʯʘʷ NB ʠ NB ï ʧʨʠʤʳʯʥʳʝ ʥʘʧʨʘʚʣʝ-

ʥʠʷ. 

ʜ) ʇʦʩʣʝ ʵʪʦʛʦ ʛʠʨʦʢʦʤʧʘʩ ʚʳʢʣʶʯʘʶʪ, ʯʝʨʝʟ 

8 ʤʠʥʫʪ ʝʛʦ ʜʝʤʦʥʪʠʨʫʶʪ ʠ ʧʝʨʝʥʦʩʷʪ ʚ ʰʘʭʪʫ. 

ʈʘʙʦʪʘ ʚ ʧʦʜʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʘʥʘ-

ʣʦʛʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.[2] 

ʇʨʠ ʠʟʤʝʨʝʥʠʷʭ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚʨʝʤʷ. 

ʂʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ: 

 
1) ʆʧʨʝʜʝʣʝʥʠʝ ʥʫʣʝʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʪʚʝʩʘ: 

 

 

 
ʆʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʦʩʠ ʨʘʚʥʦʚʝʩʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ: 
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ɺʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʳʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ: 

 
ɺʳʯʠʩʣʝʥʠʝ ʧʦʧʨʘʚʢʠ ʟʘ ʟʘʢʨʫʯʠʚʘʥʠʝ ʪʦʨʩʠʦʥʘ: 

 
ʛʜʝ  ï ʥʫʣʴ-ʧʫʥʢʪ ʪʦʨʩʠʦʥʘ , 

ʟʜʝʩʴ t ï ʮʝʥʘ ʜʝʣʝʥʠʷ ʰʢʘʣʳ (60ò) 

  ï ʦʨʠʝʥʪʠʨʥʳʡ ʫʛʦʣ  

ɿʜʝʩʴ Nk ï ʩʨʝʜʥʝʝ ʦʨʠʝʥʪʠʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʨʝʜʥʝʤʫ ʧʦʣʦʞʝʥʠʶ ʰʢʘʣʳ ʢʦʨʧʫ-

ʩʘ ʛʠʨʦʧʨʠʩʪʘʚʢʠ 

D = 16,6 

 

 

 

 
ʈʠʩʫʥʦʢ 5 - ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʧʨʘʚʢʠ ʟʘ ʟʘʢʨʫʯʠʚʘʥʠʝ ʪʦʨʩʠʦʥʘ 

 

2) ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʟʠʤʫʪʘ ʣʠʥʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ: 

 
3) ɺʳʯʠʩʣʠʤ ʧʦʧʨʘʚʢʫ ʛʠʨʦʢʦʤʧʘʩʘ: 

 
ʛʜʝ - ʩʙʣʠʞʝʥʠʝ ʤʝʨʠʜʠʘʥʦʚ ʜʣʷ ʪʦʯʢʠ ʩʪʦʷʥʠʷ ʛʠʨʦʢʦʤʧʘʩʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʫʩʪʴ =  , =  

 
4) ʆʧʨʝʜʝʣʠʤ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʟʠʤʫʪ ʣʠʥʠʠ ʚ ʰʘʭʪʝ: 

 

 
5) ɺʳʯʠʩʣʷʝʤ ʜʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ ʣʠʥʠʠ 1-2 ʚ ʰʘʭʪʝ: 

 
ʛʜʝ  -ʧʦʧʨʘʚʢʠ ʟʘ ʩʙʣʠʞʝʥʠʝ ʤʝʨʠʜʠʘʥʦʚ  

 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʦʥʠ ʫʜʦʙʥʳ, 

ʧʨʦʩʪʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳ. ɻʝʦ-

ʤʝʪʨʠʯʝʩʢʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʦʜʠʥ ʚʝʨʪʠ-

ʢʘʣʴʥʳʡ ʩʪʚʦʣ ʩʧʦʩʦʙʦʤ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʨʝ-

ʫʛʦʣʴʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ 

ʧʝʨʚʦʡ ʪʦʯʢʠ ʧʦʜʟʝʤʥʦʡ ʩʲʝʤʢʠ ʠ ʜʠʨʝʢʮʠʦʥʥʳʡ 

ʫʛʦʣ ʧʝʨʚʦʡ ʩʪʦʨʦʥʳ ʧʦʜʟʝʤʥʦʡ ʩʲʝʤʢʠ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣʞʠʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʪʦʯʝʢ 

ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʰʘʭʪʫ ʧʨʦʠʟʚʦʜʠʪʴ ʮʝʥ-

ʪʨʠʨʦʚʘʥʠʝ ʧʦʜʟʝʤʥʦʡ ʩʲʝʤʢʠ. ʗʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʧʨʦʩʪʳʤ ʠ ʧʨʘʢʪʠʯʥʳʤ ʩʧʦʩʦʙʦʤ. ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʜʚʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʚʦʣʘ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʜʠ-

ʨʝʢʮʠʦʥʥʦʛʦ ʫʛʣʘ ʠ ʥʘʯʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʚ ʰʘʭʪʝ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʤʝʥʝ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ 

ʚʭʦʜʝ ʚʳʯʠʩʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʠ ʜʠʨʝʢʮʠʦʥ-
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ʥʦʛʦ ʫʛʣʘ. ɻʠʨʦʩʢʦʧʠʯʝʩʢʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʜʘʝʪ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʜʠʨʝʢʮʠʦʥʥʳʡ 

ʫʛʦʣ ʩʪʦʨʦʥʳ ʠ ʥʘʯʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ. ʅʦ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʯʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʜʚʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʚʦʣʘ ʠ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʦʜʠʥ ʚʝʨʪʠ-

ʢʘʣʴʥʳʡ ʩʪʚʦʣ. ʂʘʞʜʳʡ ʩʧʦʩʦʙ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʲʝʤʢʠ.[1] 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʩʪʫʜʝʥʪʘʤ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʦʙʫʯʝʥʠʷ 

ʦʩʥʦʚʥʳʤ ʧʨʠʝʤʘʤ ʠ ʤʝʪʦʜʘʤ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʨʘʢʪʠʢʠ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʝʥʘ ʨʦʣʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʥʘ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ. 

Abstract  

The article deals with geological practice, which includes a number of activities necessary for students of 

mining and geological faculty to obtain theoretical knowledge, teaching basic techniques and methods of field 

research. As well as an example of practice and on the basis of which the role of geological practice for further 

training of students at the faculty of mining and Geology. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ, ʛʦʨʥʘʷ ʧʦʨʦʜʘ, ʵʨʦʟʠʷ, ʜʝʥʫʜʘʮʠʷ, ʘʢʢʫʤʫʣʷʮʠʷ, ʚʳʚʝʪʨʠ-

ʚʘʥʠʝ. 
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ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʚʝʩʴʤʘ ʥʝʦʙʭʦʜʠʤʘ 

ʩʪʫʜʝʥʪʘʤ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʦʙʫʯʝʥʠʷ ʦʩʥʦʚ-

ʥʳʤ ʧʨʠʝʤʘʤ ʠ ʤʝʪʦʜʘʤ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʋʯʝʙʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʝʛʦ ʨʷʜʘ ʤʝʨʦʧʨʠʷʪʠʡ: 

1. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ ʚʝʜʝʥʠʶ ʧʦ-

ʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

2.ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʶ ʥʘ ʤʝʩʪ-

ʥʦʩʪʠ, ʪʦʯʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʦ-

ʯʝʢ ʥʘʙʣʶʜʝʥʠʡ ʠ ʧʨʠʚʷʟʳʚʘʥʠʷ ʠʭ ʢ ʪʦʧʦʛʨʘʬʠ-

ʯʝʩʢʦʡ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʘʤ. 

3. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʠʥʝʨʘʣʦʚ 

ʧʦ ʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ (ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʠ ʜʨ.) 

4. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʦʨʥʳʭ ʧʦ-

ʨʦʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʝʡ. 

5. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʪʙʦʨʫ, ʤʘʨʢʠʨʦʚʢʝ, ʫʧʘ-

ʢʦʚʢʠ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ ʦʙʨʘʟʮʦʚ ʤʠʥʝʨʘʣʦʚ ʠ 

ʛʦʨʥʳʭ ʧʦʨʦʜ. 

6. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʩʚʦʝʥʠʶ ʤʝʪʦʜʠʢʠ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʟʘʣʝʛʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʧʦ-

ʤʦʱʴʶ ʛʦʨʥʦʛʦ ʢʦʤʧʘʩʘ. 

7. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʩʚʦʝʥʠʶ ʥʘʚʳʢʦʚ ʥʘʙʣʶ-

ʜʝʥʠʷ ʟʘ ʧʨʦʷʚʣʝʥʠʝʤ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

8. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʩʚʦʝʥʠʶ ʤʝʪʦʜʠʢʠ ʩʦ-

ʩʪʘʚʣʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʯʝʪʘ ʧʦ ʧʨʘʢʪʠʢʝ ʥʘ 
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ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ: ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʤʝʨ ʤʘʨʰ-

ʨʫʪʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʥʘʚʳʢʦʚ. 

 ʋʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʦʢʨʝʩʪʥʦ-

ʩʪʷʭ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ ʚ ʚʠʜʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʰʨʫ-

ʪʦʚ. ʕʪʦʪ ʨʘʡʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ ʦʙ-

ʥʘʞʝʥʥʦʩʪʴʶ, ʨʘʟʥʦʦʙʨʘʟʥʦʩʪʴʶ ʧʦʨʦʜ ʧʦ ʩʦʩʪʘʚʫ, 

ʧʨʦʠʩʭʦʞʜʝʥʠʶ, ʚʦʟʨʘʩʪʫ ʠ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟ-

ʤʘ, ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʪʠʧʦʚ ʠ ʬʦʨʤ ʨʝʣʴʝʬʘ ʠ ʦʪʯʝʪ-

ʣʠʚʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʟʠ-

ʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ɺʚʝʜʝʤ ʥʝʙʦʣʴʰʦʡ ʨʷʜ ʪʝʨʤʠʥʦʚ: 

ɻʦʨʥʘʷ ʧʦʨʦʜʘ ï ʤʠʥʝʨʘʣʴʥʳʝ ʘʛʨʝʛʘʪʳ ʦʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʟʘʣʝʛʘʶ-

ʱʠʝ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʪʝʣ. 

ʄʝʪʘʤʦʨʬʠʟʤ ï ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʵʥʜʦʛʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʪʝ ʠʣʠ ʠʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ, ʤʠʥʝʨʘʣʴʥʦʤ ʠʣʠ ʭʠʤʠʯʝʩʢʦʤ 

ʩʦʩʪʘʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʦʪ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʦʣʠʬʣʶʢʮʠʷ - ʩʪʝʢʘʥʠʝ ʛʨʫʥʪʘ, ʧʝʨʝʥʘʩʳ-

ʱʝʥʥʦʛʦ ʚʦʜʦʡ, ʧʦ ʤʸʨʟʣʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʮʝʤʝʥ-

ʪʠʨʦʚʘʥʥʦʛʦ ʣʴʜʦʤ ʦʩʥʦʚʘʥʠʷ ʩʢʣʦʥʦʚ. ʉʦ-

ʣʠʬʣʶʢʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦ-

ʥʘʭ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ ʧʨʦʭʦʜʠʣʠ ʥʘ ʧʨʘ-

ʚʦʤ (çʊʦʨʛʘʰʠʥʩʢʠʝ ʢʘʨʴʝʨʳè, çʉʠʝʥʠʪʦʚʳʡ ʢʘ-

ʨʴʝʨè, çɻʦʣʫʙʘʷ ʛʦʨʢʘè.) ʠ ʣʝʚʦʤ (çʏʘʩʦʚʥʷè) ʙʝ-

ʨʝʛʘʭ ʨ. ɽʥʠʩʝʡ, ʛʜʝ ʥʘʙʣʶʜʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʵʢʟʦ-

ʛʝʥʥʳʝ ʠ ʵʥʜʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʠʭ ʧʨʦʜʫʢʪʳ. 

ʆʪʤʝʪʢʘʤʠ ʥʘ ʨʠʩ.1 ʦʙʦʟʥʘʯʝʥʳ: ʩʠʥʠʤ ʮʚʝ-

ʪʦʤ ï ʪʦʯʢʘ ˉ1 çʊʦʨʛʘʰʠʥʩʢʠʝ ʢʘʨʴʝʨʳè; ʤʘʣʠ-

ʥʦʚʳʤ ʮʚʝʪʦʤ ï ʪʦʯʢʘ ˉ2 çʉʠʝʥʠʪʦʚʳʡ ʢʘʨʴʝʨè; 

ʞʝʣʪʳʤ ʮʚʝʪʦʤ ï ʪʦʯʢʘ ˉ3 çɻʦʣʫʙʘʷ ʛʦʨʢʘè; ʢʦ-

ʨʠʯʥʝʚʳʤ ʮʚʝʪʦʤ ï ʪʦʯʢʘ ˉ4 çʏʘʩʦʚʥʷè, ʟʝʣʝʥʳʤ 

ʮʚʝʪʦʤ ï ʥʘʯʘʣʴʥʘʷ ʪʦʯʢʘ ʤʘʨʰʨʫʪʘ çʂʠʨʦʚʩʢʠʡ 

ʨʘʡʦʥè. 

 

 
ʈʠʩ. 1 - ʉʭʝʤʘ ʫʯʝʙʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʫʶ ʯʘʩʪʴ ʤʘʨʰʨʫʪʘ 

(ʪʦʯʢʘ 2 ʠ 3). ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʟʦʰʣʦ ʦʟʥʘ-

ʢʦʤʣʝʥʠʝ ʩ ʦʩʘʜʦʯʥʳʤʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʠ ʥʝ 

ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ 

ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʩ ʵʢʟʦʛʝʥʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. 

 ʅʘ ʢʨʫʪʦʤ ʩʢʣʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʨʝʥʥʦʡ 

ʩʢʘʣʴʥʳʡ ʚʳʭʦʜ ʧʦʨʦʜ ʪʶʙʠʣʴʩʢʦʡ ʩʚʠʪʳ, ʚʳʩʦʪʘ 

ʦʙʥʘʞʝʥʠʡ ʦʢʦʣʦ 5-7 ʤʝʪʨʦʚ, ʜʣʠʥʘ ʧʨʠʤʝʨʥʦ 15 

ʤʝʪʨʦʚ; ʧʦʨʦʜʳ ʧʝʩʯʘʥʠʢʘ ʩ ʪʦʥʢʠʤ ʧʨʦʩʣʦʝʤ 

ʘʣʝʚʨʦʣʠʪʦʚ, ʩʤʷʪʳ ʚ ʩʢʣʘʜʢʝ; ʩʣʦʠʩʪʦʩʪʴ, ʨʠʪ-

ʤʠʯʥʦʩʪʴ, ʤʦʱʥʦʩʪʴ ʩʣʦʸʚ ʦʪ 2-30ʤ. ʅʘ ʩʚʝʞʝʤ 

ʩʢʦʣʝ ʧʦʨʦʜʳ ʠʤʝʶʪ ʮʚʝʪ ʦʪ ʩʚʝʪʣʦ- ʩʝʨʦʛʦ ʜʦ 

ʪʝʤʥʦ- ʩʝʨʦʛʦ, ʥʘ ʚʳʚʝʪʨʝʣʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʯʸʨʥʳʡ 

ʠ ʙʫʨʳʡ ʮʚʝʪ. ʋʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʠʝ ʧʦʨʦʜʳ 

ʢʘʢ ʯʸʨʥʳʡ- ʧʠʨʦʤʦʟʠʪ ʠ ʙʫʨʳʡ- ʣʠʤʦʥʠʪ , ʢʦʪʦ-

ʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳ-

ʚʝʪʨʠʚʘʷ. ʉʢʣʦʥ ʠʥʪʝʥʩʠʚʥʦ ʪʨʝʱʠʥʦʚʘʪʳʡ, ʤʦʱ-

ʥʦʩʪʴ ʪʨʝʱʠʥ ʦʪ ʧʝʨʚʳʭ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ 2 ʩʤ 

,ʥʝʢʦʪʦʨʳʝ ʪʨʝʱʠʥʳ ʟʘʣʝʯʝʥʳ ʢʘʣʴʮʠʪʦʤ .(ʨʠʩ.2) 
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ʈʠʩ.2 ï ʆʧʨʦʢʠʥʫʪʘʷ ʩʢʣʘʜʢʘ 

 

ɼʘʣʝʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʢʘʣʴʥʳʡ ʚʳʭʦʜ ʨʦʛʦʚʠ-

ʢʦʚ , ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʡ ʩʠʝʥʠʪʦʚʳʡ ʢʘʨʴʝʨ ʠ 

ʛʨʫʧʧʫ ʩʢʘʣ ʊʘʢʤʘʢ. ʈʦʛʦʚʠʢ -ʧʨʦʜʫʢʪ ʢʦʥʪʘʢʪʥʦ-

ʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʧʦʨʦʜʘ ʠʤʝʝʪ ʩʤʦʣʷʥʦʛʦ ʯʸʨʥʳʡ 

ʮʚʝʪ ʠ ʨʘʢʦʚʠʩʪʳʡ ʠʟʣʦʤ, ʤʝʣʢʦʟʝʨʥʠʩʪʦʶ ʩʪʨʫʢ-

ʪʫʨʫ ʠ ʤʘʩʩʠʚʥʫʶ ʪʝʢʩʪʫʨʫ. ʆʙʨʘʟʦʚʘʣʠʩʴ ʥʘ ʢʦʥ-

ʪʘʢʪʝ ʩʠʝʥʠʪʦʚ ʉʪʦʣʙʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʚʤʝʱʘ-

ʶʱʠʭ ʝʛʦ ʧʝʩʯʘʥʠʢʦʚ ʪʶʙʠʣʴʩʢʦʡ ʩʚʠʪʳ. ɺ ʢʘʨʴʝ-

ʨʝ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʩʢʨʳʪʳ ʠʥʪʨʫʟʠʚʥʳʝ, 

ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʠʝʥʠʪʦʤ. 

ɺʠʜʠʤʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʘʨʴʝʨʘ 100ʤ. ɺʳʩʦʪʘ 

ʧʨʠʤʝʨʥʦ 30-40ʤ.  

ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʢʘʨʴʝʨʘ ʥʝ ʚʳʚʝʟʝʥʥʳʝ ʙʣʦʢʠ 

ʩʠʝʥʠʪʘ ʩʦ ʩʣʝʜʘʤʠ ʰʧʫʨʦʚ, ʩʣʘʛʘʶʪ ʘʢʢʫʤʫʣʷ-

ʪʠʚʥʳʝ, ʪʝʭʥʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʢʘʨʴʝʨ ʥʝ ʨʘʙʦʪʘʝʪ, ʧʦʪʦʤʫ ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʟʘʧʦʚʝʜʥʦʡ ʟʦʥʝ "ʉʪʦʣʙʳè. ʉʠʝʥʠʪʳ ʜʦʙʳʚʘʣʠ 

ʦʪʢʨʳʪʳʤ ʙʫʨʦʚʟʨʳʚʥʳʤ ʩʧʦʩʦʙʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʢʘʨʴʝʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʭʥʦʛʝʥ-

ʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʩʪʨʫʢʪʫʨʘ ʧʦʨʦʜ ʩʨʝʜʥʝ ʟʝʨʥʠʩʪʘʷ; 

ʨʘʚʥʦʤʝʨʥʦ ʟʝʨʥʠʩʪʘʷ ʠ ʧʦʨʬʠʨʦʚʠʜʥʘʷ ʠ ʪʝʢʩʪʫʨʘ 

ʧʣʦʪʥʘʷ; ʤʘʩʩʠʚʥʘʷ. ʉʠʝʥʠʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ: 

ʙʦʨʜʶʨʥʦʛʦ ʢʘʤʥʷ, ʩʢʫʣʴʧʪʫʨ ʠ ʦʙʣʠʮʦʚʦʯʥʳʭ 

ʧʣʠʪ. (ʨʠʩ.3) 

 
ʈʠʩ.3 - ɻʣʳʙʳ ʩʠʝʥʠʪʘ ʩʦ ʩʣʝʜʘʤʠ ʰʧʫʨʦʚ 

 

ʅʘ ʧʣʦʱʘʜʠ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʣ ʤʘʨʰʨʫʪ, 
ʠʟʚʝʩʪʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘ-
ʣʦʚ ʠ ʨʷʜ ʧʨʦʷʚʣʝʥʠʡ ʜʨʫʛʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʥʝ-
ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʇʨʦʤʳʰ-
ʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʛʫʪ ʧʨʝʜ-
ʩʪʘʚʣʷʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʪʘʢʘʷ ʧʦʨʦʜʘ ʢʘʢ ʩʠʝʥʠʪ 
(ʤʘʛʤʘʪʠʯʝʩʢʘʷ ʧʣʫʪʦʥʠʯʝʩʢʘʷ ʛʦʨʥʘʷ ʧʦʨʦʜʘ 
ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʫʤʝʨʝʥʥʦ-ʱʝʣʦʯʥʦʛʦ ʨʷʜʘ ʱʸ-
ʣʦʯʥʦʩʪʠ ʠʟ ʩʝʤʝʡʩʪʚʘ ʩʠʝʥʠʪʦʚ) ʇʨʠʤʝʥʝʥʠʝ ʚ 
ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʢʦʪʦʨʦʛʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʚʥʝʰ-
ʥʠʤ ʚʠʜʦʤ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʜʦʚʦʣʴʥʦ 
ʧʦʧʫʣʷʨʝʥ ʚ ʵʪʦʡ ʩʬʝʨʝ (ʦʪʜʝʣʢʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 
ʦʙʲʝʢʪʦʚ). 
ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʘʢʪʠʢʠ ʩʪʘʣʦ: ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʠ ʩ 
ʧʨʦʷʚʣʝʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; ʦʟʥʘʢʦʤ-
ʣʝʥʠʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʄʘʛʤʘʪʠ-
ʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʠʝʥʠʪʘʤʠ 
ʩʪʦʣʙʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
ʅʘʙʣʶʜʘʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ ʵʨʦʟʠʷ, ʜʝʥʫʜʘʮʠʷ, ʘʢʢʫʤʫʣʷ-
ʮʠʷ, ʚʳʚʝʪʨʠʚʘʥʠʝ, ʩʫʬʬʦʟʠʷ ʠ ʠʭ ʧʨʦʜʫʢʪʳ - 
ʦʚʨʘʛʠ ʠ ʨʳʪʚʠʥʳ, ʩʣʝʜʳ ʦʪ ʚʨʝʤʝʥʥʳʭ ʚʦʜʥʳʭ 

ʧʦʪʦʢʦʚ, ʢʦʨʦʯʢʠ ʛʝʤʘʪʠʪʘ, ʣʠʤʦʥʠʪʘ, ʢʘʣʴʮʠʪʘ ʠ 
ʪ.ʜ. 
ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʢʘʟʳʚʘʝʪ ʪʝʭʥʦʛʝʥʥʘʷ ʜʝʷ-
ʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ɺ ʭʦʜʝ ʧʨʘʢʪʠʢʠ ʥʘ ʥʘʛʣʷʜʥʳʭ 
ʧʨʠʤʝʨʘʭ ʧʨʦʠʟʦʰʣʦ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠ-
ʝʤ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʭʦʟʷʡʩʪʚʝ ʛʦʨʦʜʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʛʝʦʣʦʛʠ-

ʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 
ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴ-
ʪʝʪʘ. ʆʥʘ ʜʘʝʪ ʨʷʜ ʥʘʚʳʢʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʠʜʦʚ 
ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʦ ʚʳʷʚʣʝʥʠʶ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ 
ʧʦʨʦʜ ʠ ʠʭ ʟʘʣʝʛʘʥʠʷ.  

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ʇʫʪʝʚʦʜʠʪʝʣʴ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʤʘʨʰʨʫʪʘʤ 

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ / ɸ.ʄ. ʉʘʟʦʥʦʚ, ʈ.ɸ. 
ɸʥʘʥʴʝʚ, ʆ.ʖ. ʇʝʨʬʠʣʦʚʘ, ʄ.ʃ. ʄʘʭʣʘʝʚ, ʆ.ɺ. 
ʉʦʩʥʦʚʩʢʘʷ ï ʂʨʘʩʥʦʷʨʩʢ: ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴ-
ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2010ʛ. 
2. ʆʙʱʘʷ ʛʝʦʣʦʛʠʷ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʅ.ɺ. 

ʂʦʨʦʥʦʚʩʢʠʡ. ʠʟʜ. 2003 ʛ. 
3. ʆʩʥʦʚʳ ʛʝʦʣʦʛʠʠ: ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ 

/ ʉ.ʀ. ʃʝʦʥʪʴʝʚ. ɽ.ɸ. ɿʚʷʛʠʥʘ ʠʟʜʘʥʠʝ 2009ʛ. 



64 TECHNICAL SCIENCE/ ȺColloquium - journal η# 10(21),2018 

 

ʋɼʂ 622.1:528. 

ʄʘʭʦʚ ʂʦʥʩʪʘʥʪʠʥ ɺʘʜʠʤʦʚʠʯ 

ʈʫʜʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʐʫʨʳʛʠʥ ʂʦʥʩʪʘʥʪʠʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʊʘʣʷʥʠʥ ʈʦʤʘʥ ʀʛʦʨʝʚʠʯ 

ʉʠʙʠʨʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ  

ʉʪʫʜʝʥʪ 

ʈɸɿɹʀɺʂɸ ʎɽʅʊʈɸ ʀ ʆʉɽʁ ʐɸʍʊʓ. 

 

Makhov Konstantin Vadimovich  

Rudenko Ekaterina Aleksandrovna  

Shurygin, Konstantin Aleksandrovich 

Talanin Roman Igorevich 

 Siberian Federal University  

Student 

 

BREAKDOWN OF THE CENTER AND AXES OF THE MINE.  

 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʦʵʪʘʧʥʘʷ ʨʘʟʙʠʚʢʘ ʮʝʥʪʨʘ ʠ ʦʩʝʡ ʰʘʭʪʳ. ʊʘʢ ʞʝ ʦʧʠʩʘʥ ʧʦʨʷʜʦʢ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʨʘʙʦʪ ʠ ʚʳʧʦʣʥʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʘ ʨʘʟʙʠʚʢʘ ʮʝʥʪʨʘ ʠ ʦʩʝʡ ʰʘʭʪʳ. ɺ ʩʪʘʪʴʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʠ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʧʣʘʥ) ʨʘʟʙʠʚʢʠ ʮʝʥʪʨʘ ʠ ʦʩʝʡ ʰʘʭʪʥʦʛʦ ʩʪʚʦʣʘ.  

Abstract 

The article considers a step-by-step breakdown of the center and axes of the mine. Also, the procedure for 

the implementation of works is described and the breakdown of the center and the axes of the mine is performed 

directly. The article presents a graphical image (plan) of the breakdown of the center and axes of the shaft. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʥʪʨ ʩʪʚʦʣʘ, ʦʩʠ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʣʦʱʘʜʢʘ  

Keyword: the center of the barrel, axis, industrial site. 

 

ɺ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʰʘʭʪ ʠ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʣʫʞʙʝ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʩʧʦʣʥʷʪʴ ʨʘʟʥʦʡ ʩʣʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʝ ʰʘʭʪʳ. ʈʘʙʦʪʳ ʦʙʳʯʥʦ 

ʩʚʷʟʘʥʳ ʩ ʧʣʘʥʠʨʦʚʢʦʡ ʧʣʦʱʘʜʢʠ ʠ ʧʦʩʪʨʦʝʥʠʝʤ 

ʥʘ ʥʝʡ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʩʦʦʨʫʞʝʥʠʡ. 

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ: ʚʳʧʦʣʥʠʪʴ ʨʘʟʙʠʚʢʫ ʮʝʥʪʨʘ 

ʠ ʦʩʝʡ ʰʘʭʪʳ, ʠ ʧʨʦʠʟʚʝʩʪʠ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʨʘʩʯʝʪʳ. 

ʆʩʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʰʘʭʪʥʦʛʦ ʩʪʚʦʣʘ -ʵʪʦ ʜʚʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʷʤʳʝ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʧʘʨʘʣ-

ʣʝʣʴʥʘ, ʘ ʜʨʫʛʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʦʩʥʦʚʥʳʤ ʥʝ-

ʩʫʱʠʤ ʨʘʩʩʪʨʝʣʘʤ ʵʪʦʛʦ ʩʪʚʦʣʘ. ʆʥʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʝ ʩʪʚʦʣʘ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʩʪʚʦʣʘ. ɸ ʩʘʤʠ ʦʩʠ - 

ʦʩʷʤʠ ʩʠʤʤʝʪʨʠʠ ʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ.[3] 

ɻʣʘʚʥʦʡ ʦʩʴʶ ʥʘʢʣʦʥʥʦʛʦ ʰʘʭʪʥʦʛʦ ʩʪʚʦʣʘ - 

ʧʨʷʤʘʷ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʧʦ ʧʘʜʝʥʠʶ ʩʪʚʦʣʘ ʠ 

ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʴʶ ʩʠʤʤʝʪʨʠʠ ʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʩʝʯʝʥʠʷ. ɺʪʦʨʘʷ ʦʩʴ ʥʘʢʣʦʥʥʦʛʦ ʩʪʚʦʣʘ ʫʞʝ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʧʝʨʚʦʡ ʠ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʫʩʣʦʚ-

ʥʫʶ ʪʦʯʢʫ ʮʝʥʪʨʘ ʩʪʚʦʣʘ, ʢʦʪʦʨʘʷ ʟʘʜʘʝʪʩʷ ʧʨʦʝʢ-

ʪʦʤ. 

ʈʘʟʙʠʚʦʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʣʦ-

ʞʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ʠ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ.[1] 

ɼʦ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ: 

ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʝʪ ʦ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘ-

ʙʦʪʘʭ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʛʝʥʝʨʘʣʴʥʳʝ ʧʣʘʥʳ ʧʨʦʤʳʰ-

ʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʧʦ ʧʝʨʠʦʜʘʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘ-

ʙʦʪ ( ʤʘʩʰʪʘʙ ʧʣʘʥʦʚ 1:500 ʠʣʠ 1:1000), ʧʨʦʝʢʪ - 

ʧʣʘʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘ ʰʘʭʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʦʝʢʪʥʳʝ ʧʣʘʥʳ ʟʝʤʣʷ-

ʥʳʭ ʨʘʙʦʪ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʩ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝʤ ʟʝʤʣʷʥʳʭ ʤʘʩʩ, ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʧʦʩʪʦ-

ʷʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʫʩʤʦʪʨʝʥ-

ʥʦʡ ʜʣʷ ʟʘʩʪʨʦʡʢʠ, ʨʘʙʦʯʠʝ ʯʝʨʪʝʞʠ ʩʦʦʨʫʞʝʥʠʡ 

ʥʫʣʝʚʦʛʦ ʮʠʢʣʘ.  

ɺ ʥʘʯʘʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʰʘʭʪʳ ʤʘʨʢʰʝʡʜʝʨ ʧʦ 

ʧʨʦʝʢʪʥʳʤ ʜʘʥʥʳʤ ʫʢʘʟʳʚʘʝʪ ʚ ʥʘʪʫʨʝ ʠ ʟʘʢʨʝʧʣʷ-

ʝʪ ʮʝʥʪʨ ʩʪʚʦʣʘ ʠ ʝʛʦ ʦʩʠ. ʆʩʠ ʩʪʚʦʣʘ, ʢʦʪʦʨʳʝ 

ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ 

ʥʘ ʨʝʰʝʥʠʝ ʤʥʦʛʠʭ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʟʘʜʘʯ, ʢʘʢ 

ʚʦʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʰʘʭʪʳ, ʪʘʢ ʠ ʧʨʠ ʝʝ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ. ʆʪ ʜʘʥʥʳʭ ʦʩʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟ-

ʙʠʚʢʘ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʰʘʭʪʳ, ʘʨʤʠʨʦ-

ʚʘʥʠʝ ʩʪʚʦʣʘ, ʫʩʪʘʥʦʚʢʘ ʠ ʧʨʦʚʝʨʢʘ ʧʦʜʲʝʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ (ʢʦʧʝʨ, ʰʢʠʚʳ, ʧʦʜʲʝʤʥʘʷ ʤʘʰʠʥʘ), 

ʨʘʩʩʝʯʢʘ ʦʢʦʣʦʩʪʚʦʣʴʥʦʛʦ ʜʚʦʨʘ ʠ ʪ. ʜ.  

ʄʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ ʰʘʭʪʥʦʛʦ ʩʪʚʦʣʘ ʧʨʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʠ ʚʳʙʠʨʘʶʪ ʩ ʫʯʝʪʦʤ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ. 

ʆʩʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʚʦʣʘ ʟʘʚʠʩʷʪ ʚ ʦʩʥʦʚʥʦʤ 

ʵʣʝʤʝʥʪʘʤʠ ʟʘʣʝʛʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ. [2] 

ʂʨʠʪʝʨʠʝʤ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʨʘʟʙʠʚʢʠ 

ʤʦʞʝʪ ʙʳʪʴ ʪʦʯʥʦʩʪʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ. ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʰʪʘʙʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʣʘʥʘ (ʨʠʩʫʥʦʢ 1). 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʙʳʣ ʧʦʩʪʨʦʝʥ ʧʣʘʥ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʡ ʥʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʀ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 
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1.ʈʘʩʭʦʞʜʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʘ ʩʪʚʦʣʘ ʰʘʭ-

ʪʳ ʥʘ ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 0,5 ʤ. 

2.ʋʛʣʦʚʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʨʘʟʙʠʚʢʠ ʛʣʘʚʥʦʡ ʦʩʠ 

ʩʪʚʦʣʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʥʝ ʧʨʝʚʳʰʘʣʘ Ñ3' 

3.ɺʪʦʨʘʷ ʦʩʴ ʩʪʚʦʣʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʘ ʢ ʧʝʨʚʦʡ ʦʩʠ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ, ʥʝ ʧʨʝʚʳʰʘ-

ʶʱʝʡ Ñ45'.  

ʕʪʠ ʧʦʛʨʝʰʥʦʩʪʠ ʜʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʧʫʥʢʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ, ʩ ʢʦʪʦ-

ʨʳʭ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʮʝʥʪʨʘ 

ʠ ʜʠʨʝʢʮʠʦʥʥʦʛʦ ʫʛʣʘ ʦʩʠ ʩʪʚʦʣʘ.  

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʚʳʥʝʩʪʠ ʚ ʥʘʪʫʨʫ ʮʝʥʪʨ ʩʪʚʦʣʘ 

ʰʘʭʪʳ ʠ ʝʛʦ ʦʩʝʡ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʝʡ-

ʩʪʚʠʷ:  

1.ʉʦʩʪʘʚʣʷʶʪ ʧʨʦʝʢʪʥʳʡ ʧʦʣʠʛʦʥ ʦʪ ʧʫʥʢʪʦʚ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʜʦ ʤʝʩʪʘ ʟʘʣʦʞʝʥʠʷ ʩʪʚʦʣʘ.  

2.ʇʦ ʧʨʦʝʢʪʫ ʧʦʣʠʛʦʥʘ ʛʨʘʬʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷ-

ʶʪ ʝʛʦ ʫʛʣʳ ʠ ʜʣʠʥʫ ʩʪʦʨʦʥ. 3.ʇʦʩʣʝʜʥʠʡ ʧʫʥʢʪ 

ʧʨʦʝʢʪʥʦʛʦ ʧʦʣʠʛʦʥʘ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʨʘʩ-

ʩʪʦʷʥʠʝ ʦʪ ʧʫʥʢʪʘ ʜʦ ʮʝʥʪʨʘ ʩʪʚʦʣʘ ʙʳʣʦ ʥʝ ʙʦʣʝʝ 

ʜʣʠʥʳ ʤʝʨʥʦʛʦ ʧʨʠʙʦʨʘ.  

4.ʇʦ ʵʣʝʤʝʥʪʘʤ ʧʨʦʝʢʪʥʦʛʦ ʧʦʣʠʛʦʥʘ ʚ ʥʘʪʫʨʫ 

ʚʳʥʦʩʷʪ ʠ ʟʘʢʨʝʧʣʷʶʪ ʧʦʩʪʦʷʥʥʳʤʠ ʟʥʘʢʘʤʠ ʝʛʦ 

ʚʝʨʰʠʥʳ.  

5.ʇʦʩʣʝ ʧʨʦʠʟʚʦʜʷʪ ʪʝʦʜʦʣʠʪʥʫʶ ʩʲʝʤʢʫ ʧʦ-

ʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ ʠ ʚʳʯʠʩʣʷʶʪ ʢʦʦʨʜʠʥʘʪʳ 

ʧʫʥʢʪʘ.  

 
ʈʠʩʫʥʦʢ 1 ï ʇʣʘʥ ʨʘʟʙʠʚʢʠ ʮʝʥʪʨʘ ʠ ʦʩʝʡ ʰʘʭʪʥʦʛʦ ʩʪʚʦʣʘ 

 

ʇʦʣʦʞʝʥʠʝ ʦʩʝʡ ʩʪʚʦʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ (ʨʠʩ.2): 

1. ʜʠʨʝʢʮʠʦʥʥʳʤ ʫʛʣʦʤ (ʫʢʘʟʘʥʥʳʤ ʚ ʧʨʦʝʢ-
ʪʝ) 

2.  ʇʦʩʣʝ ʚʳʯʠʩʣʝʥʠʷ ʧʦ ʨʘʟʥʦʩʪʠ ʜʠʨʝʢʮʠ-

ʦʥʥʳʭ ʫʛʣʦʚ ʦʩʠ ʩʪʚʦʣʘ Ŭ ʠ ʠʩʭʦʜʥʦʛʦ ʥʘʧʨʘʚʣʝ-

ʥʠʷ (ʆ2) ʫʛʦʣ ʥʘ ʧʨʘʚʣʝʥʠʷ ɓ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʪʝʦ-

ʜʦʣʠʪʦʤ, ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʚ ʪʦʯʢʝ ʆ ʮʝʥʪʨʘ ʩʪʚʦʣʘ.  

3. ʇʦʣʦʞʝʥʠʝ ʢʘʞʜʦʡ ʦʩʠ ʩʪʚʦʣʘ ʜʦʣʞʥʦ 
ʙʳʪʴ ʟʘʢʨʝʧʣʝʥʦ ʚ ʥʘʪʫʨʝ ʦʩʝʚʳʤʠ ʧʫʥʢʪʘʤʠ ʥʝ 

ʤʝʥʝʝ ʯʝʤ ʧʦ ʪʨʠ ʰʪʫʢʠ ʥʘ ʢʘʞʜʦʤ ʢʦʥʮʝ. 
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ʈʠʩʫʥʦʢ 2 ï ʈʘʟʙʠʚʢʘ ʮʝʥʪʨʘ ʠ ʦʩʝʡ ʰʘʭʪʳ 

 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʝ-

ʚʳʭ ʧʫʥʢʪʦʚ ʥʘ ʣʠʩʪʝ ʚʘʪʤʘʥʘ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ 

ʥʘʥʦʩʠʪʩʷ: 

-ʮʝʥʪʨ ʩʪʚʦʣʘ 

-ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʦʩʝʡ  

-ʪʦʯʢʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ. 

ʉ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʛʝʥʝ-

ʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʥʘʥʦʩʷʪ: 

- ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʧʦʩʪʦʷʥʥʳʝ  

-ʚʨʝʤʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

-ʧʦʜʟʝʤʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ.  

ʅʘ ʩʦʚʤʝʱʝʥʥʦʤ ʧʣʘʥʝ ʧʨʦʝʢʪʠʨʫʶʪ ʨʘʩʧʦ-

ʣʦʞʝʥʠʝ ʦʩʝʚʳʭ ʧʫʥʢʪʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʩʦʭʨʘʥʥʦʩʪʠ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʰʘʭʪʳ ʠ ʧʫʥʢ-

ʪʦʚ ʦʧʦʨʥʦʡ ʨʘʟʙʠʚʦʯʥʦʡ ʩʝʪʠ. ʇʦ ʥʝʤʫ ʦʧʨʝʜʝ-

ʣʷʶʪ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʩʪʚʦʣʘ ʜʦ ʤʝʩʪʘ ʟʘʢʣʘʜ-

ʢʠ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ. ʆʪʢʣʘʜʳʚʘʶʪ ʵʪʠ ʨʘʩʩʪʦʷʥʠʷ 

ʧʦ ʚʠʟʠʨʥʦʤʫ ʣʫʯʫ ʪʝʦʜʦʣʠʪʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ 

ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ, ʟʘʢʨʝʧʣʷʶʪ ʝʛʦ ʚʨʝʤʝʥʥʳʤʠ ʟʥʘ-

ʢʘʤʠ (ʢʦʣʴʷʤʠ), ʟʘʪʝʤ ʟʘʤʝʥʷʶʪ ʠʭ ʥʘ ʧʦʩʪʦʷʥʥʳʝ.  

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʳʪʴʷ ʷʤ ʜʣʷ ʮʝʥʪʨʠʨʦʚʘʥʠʷ 

ʧʦʩʪʦʷʥʥʳʭ ʟʥʘʢʦʚ ʚʳʧʦʣʥʷʶʪ ʦʙʥʦʩʢʫ, ʛʜʝ ʠ ʚʳ-

ʥʦʩʷʪ ʚʨʝʤʝʥʥʳʡ ʮʝʥʪʨ. ʇʦʩʣʝ ʨʳʪʴʷ ʢʦʪʣʦʚʘʥʦʚ 

ʩʪʘʚʷʪ ʙʝʪʦʥʥʳʝ ʮʝʥʪʨʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʠʭ ʜʣʠʪʝʣʴʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ. ʅʘ ʵʪʠ ʮʝʥʪʨʳ ʚʳʥʦ-

ʩʷʪ ʦʩʠ ʩʪʚʦʣʘ ʪʝʦʜʦʣʠʪʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʮʝʥ-

ʪʨʝ ʩʪʚʦʣʘ.  

ʇʦʩʣʝ ʟʘʢʨʝʧʣʝʥʠʷ ʮʝʥʪʨʘ ʩʪʚʦʣʘ ʠ ʦʩʝʚʳʭ 

ʧʫʥʢʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʭ ʩʲʝʤʢʘ ʧʦ ʪʦʯʥʦʩʪʠ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ 2 ʨʘʟʨʷʜʘ, ʠ ʚʳ-

ʯʠʩʣʷʶʪʩʷ ʫʞʝ ʩʘʤʠ ʢʦʦʨʜʠʥʘʪʳ.  

ɼʘʣʴʰʝ ʧʨʝʜʩʪʘʚʠʤ ʨʘʩʯʝʪ ʚʳʥʦʩʘ ʦʩʝʡ ʩʪʚʦ-

ʣʘ ʰʘʭʪʳ (ʨʠʩ.3): 

 
ʈʠʩʫʥʦʢ 3 ï ʨʘʟʙʠʚʢʘ ʮʝʥʪʨʘ ʠ ʦʩʝʡ ʰʘʭʪʳ 

 

ɼʘʥʥʳʝ, ʜʣʷ ʠʩʭʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʨʝʥʠʡ: 

 
ʈʘʩʩʯʠʪʘʝʤ ʧʨʠʨʘʱʝʥʠʷ ʠ ʜʠʨʝʢʮʠʦʥʥʳʝ ʫʛʣʳ ʩʪʦʨʦʥ: 
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ʈʘʩʩʯʠʪʘʝʤ ʜʣʠʥʳ ʩʪʦʨʦʥ: 

 

 

 

 

 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʠʣʠ ʨʘʟʙʠʚʢʫ ʮʝʥʪʨʘ ʠ 

ʦʩʝʡ ʰʘʭʪʳ, ʠ ʧʨʦʠʟʚʝʣʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳ ʨʘʩʯʝʪʳ, 

ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʠʣʠ ʨʘʟʙʠʚʢʫ ʥʘ ʧʣʘʥʝ (ʨʠʩʫʥʦʢ 1). 
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ʰʝʡʜʝʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʧʨʘʢʪʠʢʘè.: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ/ ʖ.ʃ. ʖʥʘʢʦʚ. ï ʂʘ-

ʨʘʛʘʥʜʘ: 1998. ʉ.267 

2) ʄʘʨʢʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦ/ ɼ.ʅ. ʆʛʣʦʙʣʠʥ - 

ʅʝʜʨʘ 1981. ʉ. 1631-289. 

3) ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ çʄʘʨʢʰʝʡʜʝʨʠʷè / ɺ.ɸ. 
ɹʫʨʠʥʩʢʠʡ. ï ʄʦʩʢʚʘ: 2003. ʉ. 175-204 
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THE ALGORITHM FOR RESTORING THE FORM OF DIFFERENTIAL EQUATION  BY ITS 

INTEGRAL CURVES  

 

Abstract: 

The article deals with the system of two Autonomous ordinary differential equations and the trajectory of 

the system, as well as the special points of the system. The problem is solved to restore the form of integral 

curves of the differential equation. For this purpose, a program in Pascal, which at the request of "saddle", "fo-

cus", etc.produces a differential equation corresponding to a given singular point. The algorithm and an exam-

ple of solving this type of problem are also considered.  

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʠʩʪʝʤʘ ʜʚʫʭ ʘʚʪʦʥʦʤʥʳʭ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ 

ʪʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʦʩʦʙʳʝ ʪʦʯʢʠ ʩʠʩʪʝʤʳ. ʈʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦ ʚʠʜʫ ʠʥʪʝ-

ʛʨʘʣʴʥʳʭ ʢʨʠʚʳʭ ʚʠʜ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʩʦʩʪʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ ʥʘ ʷʟʳʢʝ ʇʘʩʢʘʣʴ, 

ʢʦʪʦʨʘʷ ʧʦ ʟʘʧʨʦʩʫ çʩʝʜʣʦè, çʬʦʢʫʩè ʠ ʪ.ʜ. ʚʳʜʘʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʟʘʜʘʥʥʦʡ ʦʩʦʙʦʡ ʪʦʯʢʝ. ɸ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥ ʘʣʛʦʨʠʪʤ ʠ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʪʘʢʦʛʦ ʪʠʧʘ.  

 

Keywords: differential equations, singular points of the system, integral curves. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʦʩʦʙʳʝ ʪʦʯʢʠ ʩʠʩʪʝʤʳ, ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʚʳʝ. 

  

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʜʚʫʭ ʘʚʪʦʥʦʤʥʳʭ ʦʙʳʢʥʦ-

ʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ: 

 ( ) ),,(       ,, yxQ
dt

dy
yx

dt

dx
=R=   (1) 

ʛʜʝ P(x, y), Q(x, y) - ʥʝʧʨʝʨʳʚʥʳʝ ʬʫʥʢʮʠʠ, 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʠ ʝʚʢʣʠʜʦʚʦʡ 

ʧʣʦʩʢʦʩʪʠ ʠ ʠʤʝʶʱʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʝʧʨʝʨʳʚ-

ʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʧʦʨʷʜʢʘ ʥʝ ʥʠʞʝ ʧʝʨʚʦʛʦ. (ʆʙ-

ʣʘʩʪʴ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ↑, ʪʘʢ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʡ.) ʂʘʞʜʘʷ ʪʦʯʢʘ ʄ(x, y) ʵʪʦʡ ʧʣʦʩʢʦ-

ʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʠ-

ʩʪʝʤʳ. ʊʘʢʘʷ ʧʣʦʩʢʦʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʬʘʟʦʚʦʡ ʧʣʦʩ-

ʢʦʩʪʴʶ ʠ ʠʟʦʙʨʘʞʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʩʦʩʪʦʷʥʠʡ 

ʩʠʩʪʝʤʳ.  

ʉʦʚʦʢʫʧʥʦʩʪʴ ʪʦʯʝʢ ʄ(x(t), y(t)) ʥʘ ʬʘʟʦʚʦʡ↑ 

ʧʣʦʩʢʦʩʪʠ, ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦ-

ʩʪʦʷʥʠʷʤ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝ-

ʥʠ ʧʝʨʝʤʝʥʥʳʭ x(t), y(t) ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʷʤ (1), 

ʥʘʟʳʚʘʝʪʩʷ ʬʘʟʦʚʦʡ ʪʨʘʝʢʪʦʨʠʝʡ [1]. 

ʏʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʪʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝʤʳ (1) ʥʘ 

ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ, ʤʦʞʥʦ ʠʣʠ ʠʩʩʣʝʜʦʚʘʪʴ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʵʪʫ ʩʠʩʪʝʤʫ, ʠʣʠ, ʨʘʟʜʝʣʠʚ ʦʜʥʦ ʫʨʘʚ-

ʥʝʥʠʝ ʥʘ ʜʨʫʛʦʝ, ʩʚʝʩʪʠ ʝʝ ʢ ʫʨʘʚʥʝʥʠʶ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ 

 

 
),(

),(

yxP

yxQ

dx

dy
=  .   (2) 

 

ʊʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝʤʳ (1) ʙʫʜʫʪ ʠʥʪʝʛʨʘʣʴʥʳʤʠ 

ʢʨʠʚʳʤʠ ʫʨʘʚʥʝʥʠʷ (2). ʀʭ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʠʣʠ 

ʨʝʰʠʚ ʫʨʘʚʥʝʥʠʝ (2) ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʠʟʦ-

ʢʣʠʥ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʦʩʦʙʳʝ 

ʪʦʯʢʠ ʩʠʩʪʝʤʳ [2]. 

ʆʩʦʙʦʡ ʪʦʯʢʦʡ ʩʠʩʪʝʤʳ (1) ʠʣʠ ʫʨʘʚʥʝʥʠʷ (2) 

ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʪʦʯʢʘ, ʚ ʢʦʪʦʨʦʡ P(x, y) =0, Q(x, 

y) =0. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʦʡ ʪʦʯʢʠ ʩʠʩʪʝʤʳ: 

 

 ,           , dycx
dt

dy
byax

dt

dx
+=+=   (3) 

 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʢʦʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ 

ʫʨʘʚʥʝʥʠʷ  

 

 0=
-

-

l

l

dc

ba
.   (4)  
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ɽʩʣʠ ʢʦʨʥʠ ʚʝʱʝʩʪʚʝʥʥʳʝ, ʨʘʟʣʠʯʥʳʝ ʠ ʦʜʥʦ-

ʛʦ ʟʥʘʢʘ, ʪʦ ʦʩʦʙʘʷ ʪʦʯʢʘ ï ʫʟʝʣ (ʨʠʩ.1ʘ), ʝʩʣʠ ʨʘʟ-

ʥʳʭ ʟʥʘʢʦʚ ï ʩʝʜʣʦ (ʨʠʩ.1ʙ), ʝʩʣʠ ʢʦʨʥʠ ʢʦʤʧʣʝʢʩ-

ʥʳʝ ʩ ʚʝʱʝʩʪʚʝʥʥʦʡ ʯʘʩʪʴʶ, ʦʪʣʠʯʥʦʡ ʦʪ ʥʫʣʷ, ʪʦ 

ʦʩʦʙʘʷ ʪʦʯʢʘ ï ʬʦʢʫʩ (ʨʠʩ.1ʚ), ʝʩʣʠ ʯʠʩʪʦ ʤʥʠʤʳʝ 

ï ʮʝʥʪʨ (ʨʠʩ.1ʛ), ʝʩʣʠ ʢʦʨʥʠ ʨʘʚʥʳʝ ʠ ʥʝʥʫʣʝʚʳʝ, 

ʪʦ ʦʩʦʙʘʷ ʪʦʯʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʦʞʜʝʥʥʳʤ ʫʟʣʦʤ 

ʠʣʠ ʜʠʢʨʠʪʠʯʝʩʢʠʤ ʫʟʣʦʤ, ʘ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʧʨʠ 021 ¸=ll ʦʩʦʙʘʷ ʪʦʯʢʘ ʷʚʣʷʝʪʩʷ 

ʚʳʨʦʞʜʝʥʥʳʤ ʫʟʣʦʤ. ɽʩʣʠ ʞʝ ʦʜʠʥ ʠʣʠ ʦʙʘ ʢʦʨʥʷ 

ʫʨʘʚʥʝʥʠʷ (4) ʨʘʚʥʳ ʥʫʣʶ, ʪʦ ʫʨʘʚʥʝʥʠʝ (2) ʧʨʠ-

ʥʠʤʘʝʪ ʚʠʜ k
dx

dy
= , ʠ ʨʝʰʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ (x, y) 

ʠʟʦʙʨʘʞʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ.  

 
ʈʠʩʫʥʦʢ 1 ï ʘ ï ʫʟʝʣ, ʙ ï ʩʝʜʣʦ, ʚ ï ʬʦʢʫʩ, ʛ ï ʮʝʥʪʨ. 

 

ʀʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ 

ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʚʫʢʘ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʥʘ 

ʨʠʩ.2. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʀʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʚʳʝ 

 

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ: ʧʦ ʚʠʜʫ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠ-

ʚʳʭ ʚʦʩʩʪʘʥʦʚʠʪʴ ʚʠʜ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝ-

ʥʠʷ. 

ʅʘ ʷʟʳʢʝ Pascal ʩʦʟʜʘʣʠ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ 

ʧʦ ʟʘʧʨʦʩʫ çʩʝʜʣʦè, çʬʦʢʫʩè ʠ ʪ.ʜ. ʚʳʜʘʝʪ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʜʘʥ-

ʥʦʡ ʦʩʦʙʦʡ ʪʦʯʢʝ.  

ʇʨʦʛʨʘʤʤʘ ʩʪʨʦʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʝʤ ʘʣʛʦʨʠʪ-

ʤʝ:  

1. ʈʝʰʘʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ: 

 

0=
-

-

l

l

dc

ba
 

 

2. ʆʧʨʝʜʝʣʷʝʤ ʭʘʨʘʢʪʝʨ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ 
: 

 

)(4)(

0))((

2 bcdadaD

bcda

Ö-Ö-+=

=Ö--- ll
 

 

D>0 0  >-bcad  - ʫʟʝʣ 

D>0 0   <-bcad  - ʩʝʜʣʦ 

D<0, a=-d - ʮʝʥʪʨ 

D<0, a -̧d - ʬʦʢʫʩ 

 

3. ʀʩʭʦʜʥʫʶ ʩʠʩʪʝʤʫ (3) ʩ ʧʦʤʦʱʴʶ ʟʘʤʝʥʳ 

ʢʦʦʨʜʠʥʘʪ yyxyax dhbx +=+=     ,  ʚʩʝʛʜʘ 

(ʝʩʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʘʩʪʠ 21,ll  ʥʝ ʨʘʚʥʳ ʥʫ-

ʣʶ) ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ 

,   , 21 hl
h

xl
x

==
dt

d

dt

d
 ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʝ ʧʦ-

ʚʝʜʝʥʠʝ ʥʘ ʥʦʚʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʢʦʦʨʜʠʥʘ-

ʪʘʤʠ hx, . 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ. ʅʘʡʜʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʫʨʘʚʥʝʥʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʬʘʟʦʚʳʡ ʧʦʨʪʨʝʪ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ.3. 
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ʈʠʩʫʥʦʢ 3 ï ʆʩʦʙʘʷ ʪʦʯʢʘ - ʩʝʜʣʦ. 

 

ɼʘʥʥʘʷ ʦʩʦʙʘʷ ʪʦʯʢʘ ï ʩʝʜʣʦ. ʇʨʠ ʟʘʧʫʩʢʝ 

ʧʨʦʛʨʘʤʤʳ ʧʦʣʫʯʘʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝ-

ʥʠʝ: 

 

,
43

2
'

yx

yx
y

+

+
=  

 

ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʢʦʪʦʨʦʛʦ ʧʦʚʝʨʥʫʪʳ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʨʠʩ.3 ʥʘ ʫʛʦʣ
A
.45=j  

ɺʚʝʜʝʤ ʟʘʤʝʥʫ ʧʝʨʝʤʝʥʥʳʭ 

 

í
ì
ë

+=

-=

jj

jj

cossin

sincos

11

11

yxy

yxx
. 

 

ʆʥʘ ʧʨʠʚʝʜʝʪ ʢ ʠʩʢʦʤʦʤʫ ʫʨʘʚʥʝʥʠʶ:  

22

7

22

3

'
11

11

yx

yx

y

+

-

= , 

 

ʢʦʪʦʨʦʝ ʠʟʦʙʨʘʞʘʝʪ ʬʘʟʦʚʳʡ ʧʦʨʪʨʝʪ ʨʠʩ.3. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʤʳ: 

var  

a1, a2, b1, b2: integer;  

D: real;  

begin  

a1 := random(20) - 10;  

b1 := random(20) - 10;  

a2 := random(20) - 10;  

b2 := random(20) - 10;  

Write(a1, ' ', b1, ' ', a2, ' ', b2);  

D := sqr(a1 + b2) ï 4*(a1 * b2 - a2 * b1);  

writeln;  

if D > 0 then  

if ((a1 + b2) < sqrt(sqr(a1 - b2) - 4 * a2 * b1)) 

then write('ʫʟʝʣ')  

else if ((a1 + b2) > sqrt(sqr(a1 - b2) - 4 * a2 * 

b1)) then write('ʩʝʜʣʦ') 

é 

end. 
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RECLAMATION  OF THE QUARRY FOR THE EXTRACTION OF PLACER GOLD BY THE 

DREDGE METHOD  

 

 ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʦʙʲʝʢʪʳ ʨʝ-

ʢʫʣʴʪʠʚʘʮʠʠ, ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʢʫʣʴʪʠʚʘʮʠʝʡ ʟʝʤʝʣʴʥʳʭ ʦʪʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʚ ʩʪʘʪʴʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʩʪʘʚʣʝʥʠʝ ʵʢʩʧʣʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʛʨʘʬʠʢʘ ʟʘʥʷʪʠʷ ʟʝʤʝʣʴ 

ʦʙʲʝʢʪʘʤʠ ʢʘʨʴʝʨʘ. 

Abstract  
The article describes the basic provisions for the reclamation of disturbed lands, objects of reclamation, the 

main types of work associated with the reclamation of land allotments, as well as the article presents the expli-

cation of objects of reclamation and the development of a schedule of land occupation by quarry objects. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʨʝʢʫʣʴʪʠʚʘʮʠʷ, ʢʘʨʴʝʨ. 

Keywords: reclamation, quarry.  

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʦʩʩʳʧʝʡ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦ-

ʙʦʤ, ʚʩʝʛʜʘ ʠʜʝʪ ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʟʝʤʝʣʴ, 

ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʛʦʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʠʥʞʝ-

ʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʤʝʣʠʦʨʘʪʠʚʥʳʭ, ʘʛʨʦʪʝʭʥʠʯʝ-

ʩʢʠʭ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʥʘʨʦʜʥʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺʝʩʴ ʵʪʦʪ ʢʦʤʧʣʝʢʩ ʥʘʟʳʚʘʝʪʩʷ ʨʝʢʫʣʴʪʠʚʘʮʠ-

ʝʡ ʟʝʤʝʣʴ. ʕʪʦ ʩʘʤʳʡ ʚʘʞʥʳʡ ʚʠʜ ʧʨʠʨʦʜʦʦʭʨʘʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ ʠ ʧʣʦʜʦʨʦʜʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ. 

ʈʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʠʤʝʶʪ ʜʚʘ ʦʩʥʦʚ-

ʥʳʭ ʵʪʘʧʘ ð ʵʪʦ ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ. ʅʘ 

ʪʝʭʥʠʯʝʩʢʦʤ ʵʪʘʧʝ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦ ʣʘʥʜʰʘʬʪ (ʟʘʩʳʧʘʶʪʩʷ ʨʚʳ, ʷʤʳ, ʪʨʘʥʰʠ, ʧʨʦ-

ʚʘʣʳ ʛʨʫʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʟʨʘʚʥʠʚʘʥʠʝ 

ʠ ʪʝʨʨʘʩʠʨʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʢʦʥʦʚ), 

ʩʦʟʜʘʶʪʩʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʥʝʩʝʥʠʝ ʧʣʦʜʦʨʦʜʥʦ-

ʛʦ ʩʣʦʷ ʧʦʯʚʳ. ʅʘ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʷʪ-

ʩʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʩʚʦʡʩʪʚ ʧʦʯʚʳ.  

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ: ʩʦʩʪʘʚʠʪʴ ʧʨʦʛʨʘʤʤʫ ʨʝ-

ʢʫʣʴʪʠʚʘʮʠʠ ʢʘʨʴʝʨ ʧʦʩʣʝ ʜʦʙʳʯʠ ʨʦʩʩʳʧʥʦʛʦ 

ʟʦʣʦʪʘ ʜʨʘʞʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʠ-

ʯʝʩʢʦʤʫ ʵʪʘʧʫ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ: 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ 

ʫʩʢʦʨʝʥʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʜʣʷ ʚʦʟʚʨʘʪʘ ʥʘʨʫʰʝʥʥʳʭ 

ʧʣʦʱʘʜʝʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʜʦʙʳʯʥʳʭ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥ-

ʥʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ: 

 

1. ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʩʥʷʪʠʝ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʝ 

ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚ, ʩʝʣʝʢʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʠʭ 

ʫʢʣʘʜʢʘ ʚ ʦʪʚʘʣʳ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʲʝʤʘʭ, ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘ ʜʦʙʳʯʝʡ ʧʨʦʮʝʩʩʘ; 

2. ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʦʢʘ ʚʦʜ ʧʨʠ ʧʦʤʦʱʠ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ; 

3. ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʪʚʦʜʥʳʭ ʢʘʥʘʣʦʚ; 

4. ʫʩʪʨʦʡʩʪʚʦ ʦʙʚʘʣʦʚʘʥʠʡ, ʥʘʛʦʨʥʳʭ ʢʘʥʘʚ ʠ 

ʜʨʫʛʠʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ; 

5. ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʶ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʦʤ ʩʣʦʝ; 

6. ʩʦʟʜʘʥʠʝ ʵʢʨʘʥʘ ʠʟ ʢʘʧʠʣʣʷʨʦʧʨʝʨʳʚʘʶʱʠʭ 

ʠʣʠ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ. 
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ʆʩʥʦʚʥʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʧʨʦʛʨʘʤʤʳ ʧʦ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʶ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʷʚʣʷʶʪʩʷ: 

1. ʆʪʨʘʙʦʪʢʘ ʢʘʨʴʝʨʘ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʩ 
ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʪʢʨʳʪʦʡ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ; 

2. ʆʧʝʨʝʞʘʶʱʝʝ ʩʥʷʪʠʝ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʝ 

ʇʈʉ ʥʘ ʚʩʝʡ ʥʘʨʫʰʘʝʤʦʡ ʧʣʦʱʘʜʠ; 

3. ʉʢʣʘʜʠʨʦʚʘʥʠʝ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚ ʩʧʝ-
ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʪʚʘʣʳ, ʧʦ ʙʦʨʪʘʤ ʜʨʘʞʥʦʛʦ 

ʨʘʟʨʝʟʘ; 

4. ʇʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦ ʤʝ-
ʨʝ ʦʪʨʘʙʦʪʢʠ ʫʯʘʩʪʢʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ; 

5. ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ: ʚʦ-

ʜʦʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʝ. 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʘʨʴʝʨʘ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʧʣʦʱʘʜʠ ʦʪʚʦʜʠʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʦʪ-

ʚʦʜʘ. ʇʨʦʮʝʥʪ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 

65,5%. ʕʢʩʧʣʠʢʘʮʠʷ ʟʘʥʠʤʘʝʤʳʭ ʦʙʲʝʢʪʘʤʠ ʢʘʨʴ-

ʝʨʘ ʟʝʤʝʣʴ ʠ ʧʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ ʢʘʨʴʝʨʘ ʧʨʠʚʝʜʝʥ 

ʚ ʪʘʙʣʠʮʝ 1, ʘ ʛʨʘʬʠʢ ʟʘʥʷʪʠʷ ʟʝʤʝʣʴ ʧʨʠʚʝʜʝʥ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝ-

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʟʝʤʝʣʴ ʠ ʫʩʣʦʚʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʦʧʨʝʜʝʣʝʥʳ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʨʝʢʫʣʴʪʠ-

ʚʘʮʠʶ. ʅʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʫʣʴʪʠʚʠʨʫ-

ʝʤʳʭ ʟʝʤʝʣʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠ-

ʷʭ: 

5.1.ɺʦʜʦʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ï ʦʙʚʦʜʥʝʥʥʳʡ 

ʜʨʘʞʥʳʡ ʨʘʟʨʝʟ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʚ ʭʦʜʝ ʦʪʨʘʙʦʪʢʠ. 

ʈʘʟʛʨʫʟʢʘ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʪʘʨʦʝ ʨʫʩʣʦ 

ʨʝʢʠ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʢʘʨʴʝʨʘ. 

5.2. ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ï ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷ-

ʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʦʜʥʦʡ ʠ 

ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʛʨʫʙʘʷ ʧʣʘʥʠʨʦʚʢʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʜʘʣʴʥʝʡʰʝʝ ʩʘʤʦʟʘʨʘʩʪʘʥʠʝ. ʃʝ-

ʩʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʧʦʜʣʝʞʘʪ: ʥʝʟʘʥʷʪʘʷ ʦʪʩʪʦʡʥʠʢʘʤʠ ʯʘʩʪʴ ʜʨʘʞʥʦʛʦ 

ʨʘʟʨʝʟʘ, ʙʦʨʪʘ ʜʨʘʞʥʦʛʦ ʨʘʟʨʝʟʘ, ʦʪʚʘʣʳ ʚʩʢʨʳʰ-

ʥʳʭ ʧʦʨʦʜ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʞʧʣʦʱʘʜʦʯʥʳʝ 

ʜʦʨʦʛʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʛʦ ʵʪʘʧʘ 

ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ 

ʦʙʲʝʢʪʦʚ (ʦʙʲʝʢʪʳ ʨʝʢʫʣʴʪʠʚʘʮʠʠ): 

1. ɺʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʨʘʞʥʦʛʦ ʧʦ-

ʣʠʛʦʥʘ; 

2. ʆʪʚʘʣʦʚ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ; 

3. ɺʥʫʪʨʝʥʥʠʭ ʛʘʣʝ-ʵʬʝʣʴʥʳʭ ʦʪʚʘʣʦʚ; 

4. ʇʨʦʯʠʭ ʥʘʨʫʰʝʥʥʳʭ ʧʣʦʱʘʜʝʡ (ʚʨʝʤʝʥʥʳʝ 

ʜʦʨʦʛʠ, ʨʘʟʲʝʟʜʳ ʠ ʪ.ʜ.). 

ʅʘ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʦʤ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ ʨʘʙʦʪ 

ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ (ʨʘʙʦʪʳ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ): 

1. ʋʙʦʨʢʘ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʛʘʣʝʯʥʳʭ ʦʪʚʘʣʦʚ ʚ 

ʜʨʘʞʥʳʝ ʧʘʟʫʭʠ; 

2. ʅʘʥʝʩʝʥʠʝ ʩʣʦʷ ʤʝʣʢʦʟʝʤʘ ʠʟ ʦʪʚʘʣʦʚ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ; 

3. ʅʘʥʝʩʝʥʠʝ ʩʣʦʷ ʇʈʉ ʠʟ ʦʪʚʘʣʦʚ; 

4. ʉʦʟʜʘʥʠʝ ʤʝʣʢʦʙʫʛʦʨʯʘʪʦʛʦ ʨʝʣʴʝʬʘ ʧʦ ʦʩʠ 

ʜʨʘʞʥʳʭ ʦʪʚʘʣʦʚ; 

6. ʇʨʦʯʠʝ ʨʘʙʦʪʳ (10% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʦʩ-

ʥʦʚʥʳʭ ʨʘʙʦʪ); 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʣʘ-

ʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʫʣʴʜʦʟʝʨʘ Komatsu 

ɼ355ɸ-3. 

ɺʩʝ ʟʘʤʝʨʳ ʧʣʦʱʘʜʝʡ ʠ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʷʪ-

ʩʷ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʣʫʞʙʦʡ ʛʦʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʨʠ ʧʦʤʦʱʠ ʩʧʫʪʥʠʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ PrinCe x91. 

 

ʊʘʙʣʠʮʘ 1  

ʕʢʩʧʣʠʢʘʮʠʷ ʦʙʲʝʢʪʦʚ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʝʤʳʭ ʠʤʠ ʟʝʤʝʣʴ 

ˉ 

ʧ/ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘʨʫʰʘʝʤʦʡ ʧʣʦʱʘʜʠ 

ɽʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ 
ɿʥʘʯʝʥʠʷ 

1 
ʇʣʦʱʘʜʴ ʟʘʧʘʩʦʚ ʨʦʩʩʳʧʠ ʩ ʫʯʝʪʦʤ ʧʨʠʨʝʟʢʠ ʢ ʦʧʝʨʘʪʠʚʥʦ-

ʫʯʪʝʥʥʳʤ ʟʘʧʘʩʘʤ (10% ʧʦ ʦʪʚʘʣʘʤ) 
ʪʳʩ.ʤ2 733,7 

2 ʈʘʟʥʦʩ ʙʦʨʪʦʚ ʩ ʫʯʝʪʦʤ ʟʘʧʘʩʥʦʡ ʙʝʨʤʳ ʪʳʩ.ʤ2 100,0 

3 ʇʣʦʱʘʜʴ ʧʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʨʦʛʠ (80% ʧʦ ʦʪʚʘʣʘʤ) ʪʳʩ.ʤ2 47,7 

4 ʇʣʦʱʘʜʴ ʧʦʜ ʦʪʚʘʣʳ ʚʩʢʨʳʰʳ (80% ʧʦ ʦʪʚʘʣʘʤ) ʪʳʩ.ʤ2 272,4 

5 ʇʣʦʱʘʜʴ ʟʘʜʝʡʩʪʚʦʚʘʥʥʘʷ ʧʦʜ ʦʪʚʘʣʳ ʇʈʉ  ʪʳʩ.ʤ2 102,3 

6 
ʇʨʦʯʘʷ ʥʘʨʫʰʝʥʥʘʷ ʧʣʦʱʘʜʴ 5% (ʚʨʝʤʝʥʥʳʝ ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʦʣʠʛʦʥʝ, ʨʘʟʲʝʟʜʳ ʠ ʪ.ʜ.) 
ʪʳʩ.ʤ2 62,8 

7 ʇʣʦʱʘʜʴ ʫʙʦʨʢʠ ʇʈʉ ʪʳʩ.ʤ2 810,0 

8 ʆʙʲʝʤ ʫʙʦʨʢʠ ʇʈʉ, ʚʩʝʛʦ ʪʳʩ.ʤ3 162,0 

9 ɺʩʝʛʦ ʥʘʨʫʰʘʝʤʘʷ ʧʣʦʱʘʜʴ ʪʳʩ.ʤ2 1318,9 

10 ɺʩʝʛʦ ʥʘʨʫʰʘʝʤʘʷ ʧʣʦʱʘʜʴ ʛʘ 131,9 

11 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥʥʘʷ ʧʣʦʱʘʜʴ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪ-

ʥʳʭ ʨʝʰʝʥʠʡ ʠ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ  

ʪʳʩ.ʤ2 664,0 

12 ɺʩʝʛʦ ʟʘʜʝʡʩʪʚʦʚʘʥʥʘʷ ʧʣʦʱʘʜʴ ʛʘ 198,3 

13 ʀʩʧʨʘʰʠʚʘʝʤʳʡ ʟʝʤʝʣʴʥʳʡ ʦʪʚʦʜ ʛʘ 198,3 

14 ʇʣʦʱʘʜʴ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʚ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴʥʦʛʦ ʦʪʚʦʜʘ ʛʘ 40,5 

15 ʀʩʧʨʘʰʠʚʘʝʤʳʡ ʛʦʨʥʳʡ ʦʪʚʦʜ ʛʘ 198,3 
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ʊʘʙʣʠʮʘ 2  

ɻʨʘʬʠʢ ʟʘʥʷʪʠʷ ʟʝʤʝʣʴ ʦʙʲʝʢʪʘʤʠ ʢʘʨʴʝʨʘ 

ˉ 

ʧ/ʧ 
ɻʦʜ ʨʘʙʦʪʳ 

ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʟʝʤʝʣʴʥʳʡ ʦʪʚʦʜ, ʛʘ 
ʇʣʦʱʘʜʴ ʚʦʟʚʨʘʱʘʝʤʳʭ ʟʝʤʝʣʴ, ʛʘ 

ʥʘʨʫʰʘʝʤʳʝ ʥʝ ʥʘʨʫʰʘʝʤʳʝ 

ʧʦʩʣʝ ʛʦʨʥʦʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʵʪʘʧʘ ʨʝʢʫʣʴʪʠ-

ʚʘʮʠʠ 

ʥʝ ʥʘʨʫʰʝʥʥʳʝ 

1 1 ʛʦʜ ʦʪʨʘʙʦʪʢʠ 
44,9 0,0 

29,9 15,0     

2 2 ʛʦʜ ʦʪʨʘʙʦʪʢʠ 
21,1 16,2 

14,0 7,1 10,8 5,4 

3 3 ʛʦʜ ʦʪʨʘʙʦʪʢʠ 
51,9 21,4 

34,5 17,4 14,2 7,2 

4 4 ʛʦʜ ʦʪʨʘʙʦʪʢʠ 
0,0 24,6 

0,0 0,0 16,4 8,2 

5 5 ʛʦʜ ʦʪʨʘʙʦʪʢʠ 
0,0 0,0 

0,0 0,0 0,0 0,0 

6 6 ʛʦʜ ʦʪʨʘʙʦʪʢʠ 
17,4 0,0 

11,6 5,8 0,0 0,0 

7 7 ʛʦʜ ʦʪʨʘʙʦʪʢʠ 
17,8 0,0 

11,8 6,0 0,0 0,0 

8 8 ʛʦʜ ʦʪʨʘʙʦʪʢʠ 
45,2 68,7 

30,1 15,1 45,7 23,0 

9 9 ʛʦʜ ʦʪʨʘʙʦʪʢʠ 
0,0 20,6 

0,0 0,0 13,7 6,9 

10 10 ʛʦʜ ʦʪʨʘʙʦʪʢʠ 
0,0 0,0 

0,0 0,0 0,0 0,0 

11 
11 ʛʦʜ ʦʪʨʘʙʦʪʢʘ ʠ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷ 

0,0 46,8 

0,0 0,0 31,1 15,7 

12 ʀʪʦʛʦ: 
198,3 198,3 

131,9 66,4 131,9 66,4 
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FEED PELLETS AS THE MAIN FOOD TYPE  

 

Abstract 

Good, quality of food has always played a major role in shaping the health of animals, and further, when 

the receiving quality of the offspring. The most interesting feed solution in animal husbandry is feed briquettes. 

But their preparation takes time, namely initially it is necessary to prepare a homogeneous mixture with the nec-

essary components. Therefore, we have set the task to create a new universal chopper, so that this process takes 

place quickly and contributes to the production of feed of the required volume.  

 

Key words: forage, compound, pellets, grinder, mill, hammers. 

 

For high productivity and productivity of farm 

animals it is necessary to apply in feeding complete, 

high-quality, with good palatability of a forage [1, p. 

44]. When feeding only one coarse vegetable food, 

provides high quality, diverse in taste and nutrient 

content of the feed [2, p. 50]. 

Compound feeds are the most complete and can 

consist of dense herbs (hay, straw). They may have a 

different particle size distribution, that is, a feed mix-

ture along with the finely crushed elements in its 

composition contains very large (up to 50 mm) parti-

cles of hay and straw [3, p. 40]. 

Feed itself is structurally loose. And at the same 

time their volume mass is relatively small. If the food 

is to be transported not in container, it is samartliani 

feed. Therefore, as a rule, this type of feed for long-

term storage requires additional space. For the elimi-

nation of negative data points is carried out pressing 

the feed i.e. manufactured feed pellets. 

The energy intensity of the pressing process de-

pends on the size of the briquettes, the composition of 

the pressed material with a number of factors. The 

sizes of briquettes depend on the type of animals for 

which they will be used in feeding. 

But before you make feed briquettes, you must 

first prepare the feed mixture, grind it to the required 

size, mix until smooth, only then press it to the state of 

readiness of feed briquettes. 

On the basis of the task, it was decided to devel-

op a feed chopper. Which would immediately allow to 

grind different types of feed and get the finished feed 

mixture at the output. To fulfill a number of require-

ments, it is the simplicity of design, execution of sev-

eral technological operations, obtaining high-quality 

products with minimal energy consumption, as well as 

reducing operating costs. 

The solution was achieved and confirmed by the 

patent for the invention ˉ 2628799 Russian Federa-

tion MKP A01F 29/00 "Universal plant for grinding 

feed and preparation of straw flour" [4, p. 31]. 

This device (figure 1) is composed of the follow-

ing elements: a frame (1), loading conveyor feed (2), 

hold-down conveyor (3), the hopper for loading of 

bulk fodder (4), Deco (5) and the sieve with the chop-

per (7) and the working bodies - hammers (8), which 

are mounted on the shaft (9) driven by an electric mo-

tor (10) [5, p. 198]. 

The composition of the drum grinder includes 

additional working bodies: a set of cutters (11) with 

discs (12) and blades (13) mounted on the shaft (9) 

between the discs (12) with a diameter less than the 

diameter of the disc, and hammers (8) rigidly and mo-

tionlessly fixed between the upper parts of the discs 

by torsion (14). Sieve (6) removable and arc-shaped, 

resembling a drum chopper (7) and having a discharge 

sleeve (15) mounted at an angle of 45-50 to the frame 

with a hopper (16) for the finished product and a mag-

netic catcher (17) for cleaning the bulk feed from me-

chanical impurities, mounted on the hopper (4) at the 

outlet. 
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Figure 1 - Universal plant for grinding feed and preparation of straw flour 

 

Torsion (14) from one surface of the disc (12) in 

the drum grinder is attached very firmly and motion-

less bolt, and on the other surface with a conical 

screw. On the shaft (9) the entire set of cutters (11), as 

well as disks (12) with hammers (8) is strengthened 

with nuts (18). And on the frame (1) is already set 

shaft with tapered bearings [6, p. 4]. 

Also, pulleys (20) are attached to the shaft (9) by 

means of a belt drive (21) to transmit torque from the 

electric motor (10). 

 
Figure 2 - Drum shredder 
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The device considered in the article works ac-

cording to the following scheme. On the conveyor (2), 

located horizontally, constantly receive stalk feed, 

loose mass or straw. There are plenty of by means of a 

clamping conveyor (3) is compacted and then goes 

into a drum chipper (7), which through repeated expo-

sure to the blows of the hammers (8), and cutting mills 

(11) and grinding, it is a thorough grinding and mix-

ing. This helps to improve the quality of products. 

On a similar scheme occurs in the processing of 

bulk feed. The bulk material goes to the hopper (4), 

which is cleaned of metal debris by means of a mag-

netic catcher (17), and then enters the drum chopper 

(7). Milled by a removable sieve (6) to the required 

feed size, moves to the unloading sleeve (15), and 

then, by gravity, enters the hopper for the finished 

product. 

Thus, such a device generally helps to reduce en-

ergy costs for feed processing, reducing the working 

area, a significant simplification of the mechanism, as 

well as facilitating its maintenance. 

This design solution allows to grind coarse feed 

(hay, straw, corn on the cob), loose feed at the same 

time it can be combined and the output to obtain a 

ready-made feed mixture with a uniform granulo-

metric composition. 

This solution also allows to increase the econom-

ic benefits due to the mobility of this design, which 

allows to reduce the working space, to obtain a high 

quality product with minimal energy costs and due to 

the simplicity of the design to reduce operating costs. 
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FEATURES OF THE DEVELOPMENT TILLING MACHINES  

 

Annotation  

The article deals with the stages of creating new units for heavy soils, methods of reducing the clumpiness 

of plowing dry dense soils in the development of tillage units. The components of the creative process of finding 

a new technical solution in the development of units are considered.  

 

Keywords: scheme, tillage weapons, method of problem statement, algorithm of solution, stages of devel-

opment, technical system. 

 

Usually, the stage of finding fresh ways to im-

plement technical tasks is a rather complicated heuris-

tic process with a fuzzy algorithm of actions, which is 

formed on the inner flair of the scientist. This ap-

proach has two significant drawbacks, expressed by 

the fact that the direction of research is not clear, since 

the author's intuition, based on his personal knowledge 

and practical life experience, is not amenable to his 

own volitional control, and there is no firm confidence 

that the way of solving the problem found by intuition 

will actually be the best of many existing solutions. 

In order to find the optimal design concept of ro-

tary tillage tools, we have attempted to facilitate this 

experience. 

As a rule, each creative process is based on two 

elements of interaction - the object and the subject of 

research. In our case, they are the formulation and 

implementation of a technical problem and a specific 

person who will solve this problem. 

In accordance with this structure of the system of 

creativity, all existing methods of creativity can also 

be divided into two classes:  
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1. Methods of formulation and solution of engi-

neering problems.  

2. Methods psihoepergeticheskogo stimulate de-

veloper. 

Methods of setting and solving problems are 

methods of influencing the problem, methods of pro-

cessing by the developer of the information that is 

necessary to obtain the desired solution. These meth-

ods allow you to formalize, in a certain way to organ-

ize the process of collecting and processing infor-

mation about the task. They are an "artificial addition" 

to the brain of the researcher, just as mechanisms 

serve as an artificial addition, a kind of continuation of 

human hands, and devices ï human senses. 

Methods of psycho-heuristic stimulation are 

methods of influence on the developer, stimulation of 

his creative potential to increase his "efficiency" in the 

processing of known and obtaining new information. 

They help the developer to more fully develop his 

creative potential, reducing the psychological barriers 

to creativity, and helping to overcome some of the 

syndromes that adversely affect creative activity [1, p. 

94]. 

Given the technical focus of this work, we con-

sider only the first component of the creative process 

of finding a new technical solution ï methods of set-

ting and solving problems. A few dozen of such meth-

ods are known.  

The most important are: 

- algorithm for solving inventive problems 

(ARIZ). Many consider it the most developed trans-

formation method. The so-called" ideal end result 

"acts as a" reference model" of the desired solution. In 

Arizona, an operational approach to the "discretion" of 

the desired technical solution is implemented. It is 

based on a program of sequential operations to identi-

fy and eliminate technical contradictions, psychologi-

cal factors management tools and information Fund. 

The ARIZ information Fund includes techniques, 

standards for creativity (of which there are about 80), 

banks of physical, chemical and geometric effects. 

To eliminate typical technical contradictions, 

about 100 methods are used [2, p. 2122], such as, for 

example:  

- theory of inventive problem solving (TRIZ), 

which is the result of further development of ARIZ 

and the use of special methods, such as, for example, 

field analysis, control issues, the method of focal ob-

jects, brainstorming, shadow brainstorming, snectics;  

- functional cost analysis (FSA), which consists 

in comparing the functional load of structural ele-

ments with their cost;  

- morphological approach, based mainly on the 

combinatorial principle of finding technical solutions, 

and the essence of which is that at the stage of mor-

phological analysis it is necessary to obtain not a plan 

for solving the problem, as in transformational meth-

ods, but the so ï called morphological set of solutions-

a description of all possible (conceivable) solutions to 

this problem [3, p.10]. 

It is known that in the process of evolution any 

technical system (rotary disk tillage tool is an example 

of such a system) goes through three stages of devel-

opment:  

I stage-the emergence and formation of the tech-

nical system. The system is the result of one or more 

high-level inventions. Society objectively needs this 

technical system, but it does not know that it already 

exists in nature, does not know its capabilities. There-

fore, the economic efficiency of the system is below 

zero. It is developed by a very small team of enthusi-

astic associates, usually authors. 

Stage 2 - development of the technical system. 

Society needs the system, is aware of its existence and 

actively uses it. It is economically feasible. The tech-

nical system is being actively improved by a large 

number of developers. The stage is characterized by a 

large number of inventions and improvements that can 

improve the economic and functional efficiency of the 

system. The level of inventions is lower than in the 

first stage, but the costs of improving the system are 

paid off. 

Stage 3-the death of the technical system. At this 

stage, the company objectively ceases to need this 

system, since another more advanced replacement 

technical system that meets the same needs of society 

has already appeared, become known and more effec-

tive. The potential of the technical system is exhaust-

ed, and attempts to further improve it do not pay off 

[4, p.7]. To do this system becomes unprofitable, and 

it is gradually dying out [5, p. 999]. 

Analysis of scientific, technical and patent litera-

ture, as well as the structure of products manufactured 

by world manufacturers of agricultural machinery, 

indicate that rotary tillage tools, as a technical system, 

is at the second stage of its development [6, p.327]. 

At the second stage of development of technical 

systems, their further improvement is cost-effective. 

Therefore, in order to solve the problem of finding the 

basic design scheme of rotary disk tillage tools for the 

preparation of heavy soils of the Kuban under sowing 

crop, we have chosen a morphological approach from 

a variety of known methods. This choice is due to the 

fact that this method allows to obtain a morphological 

set of all possible technical solutions, i.e., in fact, a 

description of a whole class of technical systems, 

whereas when searching, carried out on an intuitive 

level, and in transformational search is often not pos-

sible to obtain even one technical solution correspond-

ing to the conditions of the problem [7]. 

Construction of a "morphological box" can be 

carried out based on a functional approach, or on a 

constructive [8]. We used a constructive approach, 

because each individual function can be implemented 

is not the only design solution [9, p. 243]. Therefore, a 

constructive approach, in contrast to the functional 

one, provides a complete set of possible technical so-

lutions [10, p. 237]. 
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THE EFFECT OF POLYETHYLENE GLYCOL OF PEG -200 MARK ON THE PHYSICAL AND 

MECHANICAL PROPERTIES OF POLYESTER THREADS  

 

ɸʥʥʦʪʘʮʠʷ 

 ʇʦʣʠʵʬʠʨʥʳʝ ʥʠʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʜʝʣʘʶʪ ʧʨʦʮʝʩʩʳ ʧʝʨʝʨʘʙʦʪʢʠ ʥʠʟʢʦʵʬʬʝʢʪʠʚʥʳʤʠ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʤʦ-

ʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʤʫʣʴʩʠʡ ʥʘ ʦʩʥʦʚʝ ʇʕɻ-200 ʥʠʪʠ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠ ʠʭ ʧʝʨʝʨʘʙʦʪʢʝ ʫʣʫʯʰʠʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʕʤʫʣʴʩʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷ-

ʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʠʟʤʝʥʷʪʴ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʠʵʬʠʨʥʳʭ ʥʠʪʝʡ ʠ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʚʦʣʦʢ-

ʥʠʩʪʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʵʤʫʣʴʩʠʠ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʷ (ʇʕɻ-200), ʩʧʦʩʦʙʥʦʡ ʢ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʦʢʦʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʛʨʘʥʠʯʥʳʭ ʩʣʦʝʚ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʣʫʯʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʣʠʵʬʠʨʥʳʭ 

ʥʠʪʝʡ.  

Abstract 

Polyester yarns are characterized by a complex of physicomechanical and electrophysical indicators, many 

of which make the processing processes ineffective. The essential point is the complex effect of emulsions based 

on PEG-200 filaments, which makes it possible, during their processing, to improve the strength and electro-

physical parameters. Emulsification allows you to purposefully change the surface properties of polyester yarns 

and improve the quality of fibrous semi-finished products. The scientific novelty of the results of the work is to 

create an emulsion based on polyethylene glycol (PEG-200), capable of modifying surface filters. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʵʬʠʨʥʳʝ ʥʠʪʠ, ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʴ ʤʘʨʢʠ ʇʕɻ-200, ʵʤʫʣʴʩʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ  

Key words: polyester yarns, polyethylene glycol PEG-200, emulsion, coefficient of tangential resistance, 

surface electrical resistance 

 

ʇʦʣʠʵʬʠʨʥʳʝ ʥʠʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʢʦʩʪʶʤʥʳʭ ʪʢʘʥʝʡ. ʇʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʥʘ ʪʢʘʮʢʦʤ ʩʪʘʥʢʝ ʧʦʣʠʵʬʠʨʥʳʝ ʥʠʪʠ 

ʵʣʝʢʪʨʠʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʪʨʝʥʠʷ ʦ ʤʝʪʘʣʣʠ-

ʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʪʘʣʝʡ ʩʪʘʥʢʘ. ʅʘ ʢʦʥʪʘʢʪ-

ʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʦʟʥʠʢʘʶʪ ʟʘʨʷʜʳ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦʛʦ ʟʥʘʢʘ, ʥʠʪʴ ʧʨʠʣʠʧʘʝʪ ʢ ʜʝʪʘʣʷʤ, ʧʨʦʠʩ-

ʭʦʜʠʪ ʝʸ ʧʫʰʝʥʠʝ, ʦʙʨʳʚ ʠ ʥʘ ʩʫʨʦʚʦʡ ʪʢʘʥʠ 

ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦʨʩʠʩʪʦʩʪʠ ʠ 

ʥʘʜʠʨʦʚ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʤʦʜʝʣʴʶ, ʚ ʢʦʪʦʨʦʡ ʜʝʪʘʣʠ ʩʪʘʥʢʘ ʠ 

ʥʠʪʴ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʠ-

ʩʪʝʤʳ, ʨʘʟʜʝʣʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʣʦʝʤ ʪʝʢ-

ʩʪʠʣʴʥʦ-ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ (ʊɺɺ). ɺʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʵʣʝʤʝʥʪʦʚ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʯʝʨʝʟ 

ʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʊɺɺ, ʪʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ 

ʊɺɺ ʙʫʜʝʪ ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʝʰʝʥʠʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ. 

ʉʥʠʟʠʪʴ ʪʨʝʥʠʝ ʥʠʪʠ ʦ ʤʝʪʘʣʣ ʤʦʞʥʦ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʵʤʫʣʴʩʠʨʦʚʘʥʠʷ ʨʘʩʪʚʦʨʘʤʠ ʊɺɺ, ʢʦʪʦʨʳʝ 

ʘʜʩʦʨʙʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʠʵʬʠʨʥʦʡ ʥʠʪʠ 

ʠ ʥʝʡʪʨʘʣʠʟʫʶʪ ʜʝʡʩʪʚʠʝ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʣ 

ʧʨʠʪʷʞʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝ-

ʥʠʝ ʵʤʫʣʴʩʠʨʫʶʱʠʭ ʩʦʩʪʘʚʦʚ ʥʘ ʦʩʥʦʚʝ ʛʠʜʨʦ-

ʬʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʝʡ ʩʪʨʫʢ-

ʪʫʨʝ ʨʝʘʢʮʠʦʥʥʳʝ ʛʨʫʧʧʳ (ʥʘʧʨʠʤʝʨ, ʛʠʜʨʦʢʩʠʣʴ-

ʥʳʝ). ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚʳʷʚʠʣʠ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠ-

ʮʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʷ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʘʩʩʦʡ 200 ʘ.ʝ.ʤ. (ʇʕɻ-200). 

ʕʤʫʣʴʩʠʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʷʜʫ ʪʨʝ-

ʙʦʚʘʥʠʡ ʠ ʫʯʠʪʳʚʘʪʴ ʫʩʣʦʚʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ: ʦʧʪʠʤʘʣʴʥʫʶ ʚʷʟʢʦʩʪʴ, ʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ, ʟʥʘʯʝʥʠʷ ʨʅ ʚ ʠʥʪʝʨʚʘʣʝ 5,5-8,0. ɺʘʞ-

ʥʝʡʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʤʫʣʴʩʠʠ 

ʷʚʣʷʶʪʩʷ ʚʷʟʢʦʩʪʴ ʠ ʩʤʘʯʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʥʘʪʷʞʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʵʤʫʣʴʩʠʷ ʥʘ 

ʦʩʥʦʚʝ ʇʕɻ-200. 

ʉʤʘʯʠʚʘʝʤʦʩʪʴ ʧʦʣʠʵʬʠʨʥʳʭ ʥʠʪʝʡ ʥʘʭʦ-

ʜʠʪʴʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʩʣʘʙʦʛʦ 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ, ʚʳʩʦʢʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷ-

ʞʝʥʠʷ ʚʦʜʳ ʠ ʥʘʣʠʯʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʤʘʩʣʠʚʘ-

ʪʝʣʷ. ʇʨʠ ʧʨʦʧʠʪʢʝ ʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʫʱʝ-

ʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʨʦʮʝʩʩʳ ʩʤʘʯʠʚʘʥʠʷ ʠ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʚʩʘʩʳʚʘʥʠʷ ʚʣʘʛʠ.  

ʉ ʫʯʝʪʦʤ ʠʜʝʥʪʠʯʥʦʩʪʠ ʧʦʣʠʵʬʠʨʥʦʡ ʥʠʪʠ 

ʩʢʦʨʦʩʪʴ ʝʸ ʩʤʘʯʠʚʘʥʠʷ ʵʤʫʣʴʩʠʝʡ ʤʦʞʥʦ ʭʘʨʘʢ-

ʪʝʨʠʟʦʚʘʪʴ ʦʪʥʦʰʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʠʭ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʢ ʚʷʟʢʦʩʪʠ. ɼʣʷ ʧʦʣʠʵʬʠʨʥʳʭ ʥʠ-

ʪʝʡ ʧʨʠ ʠʭ ʦʙʨʘʙʦʪʢʝ ʥʝʦʙʭʦʜʠʤʳ ʥʠʟʢʠʝ ʟʥʘʯʝ-

ʥʠʷ ʚʷʟʢʦʩʪʠ 1-3 ʩʉʪ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ 

35-45 ʤʅ/ʤ, ʠ ʩ ʵʪʦʡ ʮʝʣʴʶ ʚ ʩʦʩʪʘʚ ʚʚʦʜʠʣʠ ʩʤʘ-

ʯʠʚʘʪʝʣʴ.  

ʇʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʧʦʣʫʬʘʙʨʠʢʘ-

ʪʦʚ ʤʝʞʚʦʣʦʢʦʥʥʦʝ ʢʦʥʪʘʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʚʦʣʦʢʦʥ ʠ ʩʚʦʡʩʪʚʘʤʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʭ ʩʣʦʝʚ. ʇʦʩʣʝʜʥʠʡ ʬʘʢʪʦʨ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʙʣʘʛʦʜʘʨʷ ʦʙʨʘʙʦʪʢʝ ʵʤʫʣʴʩʠ-

ʝʡ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʳʷʚʣʝʥʠʶ ʭʘʨʘʢʪʝʨʘ ʚʣʠʷ-

ʥʠʷ ʵʤʫʣʴʩʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʧʦʣʠʵʬʠʨʥʦʡ ʥʠʪʠ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠ-

ʣʘ 100%-ʥʘʷ ʧʦʣʠʵʬʠʨʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʥʠʪʴ 16,68 

ʪʝʢʩ, ʩʦʩʪʦʷʱʘʷ ʠʟ 50 ʤʦʥʦʥʠʪʝʡ, ʩʦʝʜʠʥʝʥʥʳʭ 

ʧʥʝʚʤʦʩʦʝʜʠʥʝʥʠʷʤʠ. 

ʕʤʫʣʴʩʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʤʝʥʷʝʪ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʦʪ ʢʦʪʦʨʦʛʦ 

ʟʘʚʠʩʠʪ ʫʩʠʣʠʝ ʩʮʝʧʣʝʥʠʷ ʤʦʥʦʥʠʪʝʡ ʚ ʩʪʨʫʢʪʫʨʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʥʠʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʨʳʚʥʦʡ 

ʥʘʛʨʫʟʢʠ.  

ʆʪʩʶʜʘ ʦʯʝʚʠʜʥʘ ʚʘʞʥʦʩʪʴ ʚʦʧʨʦʩʘ ʦ ʚʣʠʷʥʠʠ 

ʵʤʫʣʴʩʠʨʦʚʘʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʘʥ-

ʛʝʥʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟ-

ʢʠ ʧʦʣʠʵʬʠʨʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʥʠʪʝʡ ʩ ʧʦʩʣʝʜʫʶ-

ʱʠʤ ʚʳʙʦʨʦʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʮʝʧʪʘ ʵʤʫʣʴʩʠʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʨʳʚʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʫʜʣʠʥʝ-

ʥʠʷ ʥʠʪʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʨʳʚʥʫʶ ʤʘʰʠʥʫ ʪʠʧʘ 

2099ʈ-5 ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ ʘʢʪʠʚʥʦʛʦ ʟʘ-

ʭʚʘʪʘ ʠ ʵʣʝʢʪʨʦʥʥʳʤ ʩʠʣʦʠʟʤʝʨʠʪʝʣʝʤ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʇʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʵʬʠʨʥʦʡ ʥʠʪʠ 16,68 ʪʝʢʩ: 

 1 ï ʨʘʟʨʳʚʥʦʝ ʫʩʠʣʠʝ, ʅ; 2 ï ʫʜʝʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʩʅ/ʪʝʢʩ;  

3 ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

 

ʇʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʩʣʦʠ ʚʝʱʝʩʪʚ ʧʦʚʳʰʘʶʪ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʩʮʝʧ-

ʣʷʝʤʦʩʪʴ) ʚʦʣʦʢʦʥ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʯʥʦʩʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʵʬʠʨʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʥʠʪʠ 

ʥʘ 30% ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ 20%. 

ʆʙʨʘʙʦʪʢʘ ʧʦʣʠʵʬʠʨʥʳʭ ʥʠʪʝʡ ʦʧʳʪʥʦʡ 

ʵʤʫʣʴʩʠʝʡ ʫʤʝʥʴʰʘʝʪ ʵʣʝʢʪʨʠʟʫʝʤʦʩʪʴ ʩʫʙʩʪʨʘʪʘ. 

ʇʨʝʜʫʧʨʝʜʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʥʠʟʠʪʴ ʚʝʣʠʯʠʥʫ 

ʟʘʨʷʜʦʚ ʥʘ ʧʦʣʠʵʬʠʨʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʥʠʪʠ ʤʦʞʥʦ 

ʧʦʚʳʰʝʥʠʝʤ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʡ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʧʦʣʠʵʬʠʨ-

ʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʜʦʙʠʪʴʩʷ ʵʪʦʛʦ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʫʚʝ-

ʣʠʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʪʢʘʮʢʦʤ ʮʝʭʝ ʥʝʚʦʟ-

ʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ 

ʨʝʰʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʵʤʫʣʴʩʠʡ. 

ʄʝʭʘʥʠʟʤ ʠʭ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʘʥ ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʧʦʚʳʰʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʚʦʣʦʢʥʘ, ʨʘʟʲʝʜʠʥʝʥʠʠ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʥʠʪʝʡ ʠ ʨʦʩʪʝ ʠʭ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʧʨʦʚʦʜʠʤʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʧʨʠʩʫʪʩʪʚʠʶ ʵʣʝʢʪʨʦʣʠ-

ʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʳʡ ʦʪʚʦʜ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ [1-3]. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʣʝʢʫʣ ʵʤʫʣʴʩʠʠ ʠ ʚʦʣʦʢ-

ʥʠʩʪʦʛʦ ʩʫʙʩʪʨʘʪʘ ʧʨʦʠʩʭʦʜʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʟʘ ʩʯʝʪ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳʭ ʩʠʣ, ʚ ʢʦʪʦʨʦʤ ʘʢʪʠʚ-

ʥʦʝ ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʶʪ ʛʠʜʨʦʢʩʠʣʩʦʜʝʨʞʘʱʠʝ 

ʩʪʨʫʢʪʫʨʳ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʥʠʯʥʦʛʦ 

ʘʜʩʦʨʙʮʠʦʥʥʦ-ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ. ɸʜʩʦʨʙʮʠʦʥ-

ʥʳʝ ʩʣʦʠ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʪʘʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʢʘʢ 

ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʴ ʤʘʨʢʠ ʇʕɻ-200, ʦʙʣʘʜʘʶʪ ʚʳ-

ʩʦʢʠʤ çʩʤʘʟʦʯʥʳʤè ʵʬʬʝʢʪʦʤ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠ-

ʞʘʶʪ ʚʝʣʠʯʠʥʫ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝ-

ʥʠʷ ʧʨʠ ʤʝʞʚʦʣʦʢʦʥʥʦʤ ʪʨʝʥʠʠ ʧʦʣʠʵʬʠʨʥʳʭ ʥʠ-

ʪʝʡ ʠ ʧʨʠ ʠʭ ʪʨʝʥʠʠ ʧʦ ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ ʪʢʘʮʢʦʛʦ ʩʪʘʥʢʘ. 

ʇʦʣʠʵʬʠʨʥʦʝ ʚʦʣʦʢʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦ-

ʢʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ ʠ ʥʘʣʠʯʠʝʤ ʥʝ-

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʦʣʷʨʥʳʭ ʢʦʥʮʝʚʳʭ ʛʨʫʧʧ (ʆʅ, 

ʉʆʆʅ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʝʛʦ ʩʣʘʙʦʛʦ ʥʘʙʫ-

ʭʘʥʠʷ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʤʦʣʝʢʫʣ 

ʚʦʜʳ ʠ ʵʤʫʣʴʩʠʠ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʦʙʣʘʩʪʠ ʩʪʨʫʢʪʫ-

ʨʳ ʧʦʣʠʤʝʨʘ. ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʢʘ ʟʨʝʥʠʷ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʛʣʫʙʦʢʦʛʦ ʧʨʦʥʠʢʥʦʚʝ-

ʥʠʷ ʤʦʣʝʢʫʣ ʚ ʚʦʣʦʢʥʦʦʙʨʘʟʫʶʱʠʡ ʧʦʣʠʤʝʨ ʠ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʣʠʵʬʠʨʥʦʡ 

ʥʠʪʠ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʵʤʫʣʴʩʠʠ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʝʝ 

ʧʦʚʝʨʭʥʦʩʪʠ [1-3]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝ-

ʤʳʤ ʢ ʵʤʫʣʴʩʠʠ, ʷʚʣʷʝʪʩʷ ʝʸ ʭʦʨʦʰʘʷ ʵʣʝʢʪʨʦʧʨʦ-

ʚʦʜʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʫʤʝʥʴʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʠʪʠ (1) ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʵʤʫʣʴʩʠʠ ʥʘ ʥʠʪʠ (2) ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʤʫʣʴʩʠʠ 

 

ʇʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʴ ʇʕɻ-200 ʷʚʣʷʝʪʩʷ ʛʠʛʨʦ-

ʩʢʦʧʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʠ ʫʩʠʣʠʚʘʝʪ ʚʣʘʛʦʧʦʛʣʦ-

ʱʝʥʠʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʥʠʪʝʡ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʪʝʧʝʥʠ 

ʠʭ ʥʘʙʫʭʘʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʧʦʣʥʫʶ 

ʧʨʦʧʠʪʢʫ ʩʫʙʩʪʨʘʪʘ ʵʤʫʣʴʩʠʡ. ʅʘʣʠʯʠʝ ʆʅ-ʛʨʫʧʧ 

ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʵʤʫʣʴʩʠʠ ʛʠʜʨʦʬʠʣʠʟʠʨʫʝʪ 

ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʣʦʢʦʥ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʤʤʦʙʠʣʠʟʘ-

ʮʠʠ ʠ ʫʜʝʨʞʘʥʠʶ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʛʝʟʠʠ ʛʠʜ-

ʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʚʳʰʝ ʧʨʝʜʝʣʘ, ʦʧʨʝ-

ʜʝʣʷʶʱʝʛʦ ʥʘʣʠʯʠʝ ʘʜʛʝʟʠʠ ʚʝʱʝʩʪʚ ʩ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢ ʧʦʣʷʨʥʳʤ ʧʦ-

ʚʝʨʭʥʦʩʪʷʤ. ʕʤʫʣʴʩʠʨʦʚʘʥʠʝ ʥʠʪʝʡ ʩʦʩʪʘʚʦʤ ʥʘ 

ʦʩʥʦʚʝ ʇʕɻ-200 ʧʦʚʳʰʘʝʪ ʧʦʜʚʠʞʥʦʩʪʴ ʟʘʨʷʞʝʥ-

ʥʳʭ ʯʘʩʪʠʮ (ʠʦʥʦʚ, ʵʣʝʢʪʨʦʥʦʚ) ʠ ʧʨʠʚʦʜʠʪ ʢ ʠʭ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ [4]. 

ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʵʤʫʣʴʩʠʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʪʠ ʩʥʠʞʘʝʪʩʷ ʝʝ ʫʜʝʣʴʥʦʝ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

ɺʳʚʦʜʳ. 1. ʕʤʫʣʴʩʠʨʦʚʘʥʠʝ ʧʦʣʠʵʬʠʨʥʳʭ 

ʥʠʪʝʡ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʥʠʞʘ-

ʝʪ ʫʜʝʣʴʥʦʝ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʝ ʥʠʪʝʡ ʟʘ ʩʯʝʪ ʛʠʜʨʦʬʠʣʠʟʘʮʠʠ ʠʭ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ. 

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠ ʧʦʣʥʦʪʘ 

ʠʤʧʨʝʛʥʠʨʦʚʘʥʠʷ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʫʙʩʪʨʘʪʘ ʟʘʚʠʩʠʪ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪ ʩʤʘʯʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʚʷʟʢʦʩʪʠ ʵʤʫʣʴʩʠʠ. 

3. ɺʳʜʝʣʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʨʦʣʴ ʧʦʣʠʵʪʠ-

ʣʝʥʛʣʠʢʦʣʷ ʤʘʨʢʠ ʇʕɻ-200, ʧʨʠʜʘʶʱʝʛʦ ʚʦʣʦʢʥʫ 

ʛʠʜʨʦʬʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. 

4. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʵʤʫʣʴʩʠʷ ʥʘ ʦʩʥʦʚʝ 

ʇʕɻ-200 ʧʨʠʛʦʜʥʘ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʦʣʠʵʬʠʨʥʳʭ ʥʠʪʝʡ. 
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CALCULATION OF THE STABILITY OF THE QUARRY SIDE IN THE BASIN OF THE 

RIVER.LEFT KIZAS (SEE UPPER AND LOWE  R) TASHTYPSKY DISTRICT OF THE REPUBLIC 

OF KHAKASSI  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʚʘ ʩʧʦʩʦʙʘ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʘ ʢʘʨʴʝʨʘ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚʝʩ ʧʦ-

ʨʦʜ, ʚʝʩ ʢʘʞʜʦʛʦ ʙʣʦʢʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ, ʦʧʦʣʟʥʝʚʦʝ ʜʘʚʣʝʥʠʝ ʦʪ ʢʘʞʜʦʛʦ 

ʙʣʦʢʘ. 

Abstract 
In the article two methods for calculating the stability of the pit side are calculated, the weight of the rocks, 

the weight of each block, the slope stability factor, the landslide pressure from each block. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʦʧʦʣʟʥʝʚʦʝ ʜʘʚʣʝʥʠʝ, ʙʦʨʪ ʢʘʨʴʝʨʘ. 

Keywords: landslide pressure, pit face. 

 

ʎʝʣ:ɹ ʈʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʘ ʢʘʨʴʝʨʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʜʝ-

ʬʦʨʤʘʮʠʡ ʚʦ ʚʨʝʤʝʥʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʢʘ-

ʨʴʝʨʘ ʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠʭ ʨʦ-

ʩʪʘ ʜʦ ʢʨʠʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʨʘʩʯʸʪʘʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʨʴʝʨʥʳʭ ʦʪʢʦʩʦʚ, ʷʚʣʷ-

ʶʪʩʷ ʧʣʦʪʥʦʩʪʴ ʧʦʨʦʜ -g, ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

- r ʠ ʩʮʝʧʣʝʥʠʝ - k. 

ɼʣʷ ʜʘʥʥʳʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ ʫʩʣʦʚʠʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

k  = 48 ʪ/ʤ2;  

r = 240; 

g = 2,2 ʪ/ʤ3. 

ʇʨʠ ʨʘʩʯʸʪʘʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʨʴʝʨʥʳʭ ʦʪʢʦ-

ʩʦʚ ʙʦʣʴʰʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʜʘʯʘ 

ʦʪʳʩʢʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʤʘʩʩʠʚʝ ʥʘʠʙʦʣʝʝ 

ʩʣʘʙʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʢʦʣʴʞʝʥʠʷ), ʧʦ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʦʧʦʣʟʘʥʠʝ ʧʦ-

ʨʦʜ. ʆʙʳʯʥʦ ʵʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʸʤ ʧʦʜʙʦʨʘ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

ɼʣʷ ʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʦʬʝʩʩʦʨʘ ɻ.ʃ. ʌʠ-

ʩʝʥʢʦ ʦʙʦʩʥʦʚʘʥ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʢʨʫʛʣʦ ʮʠʣʠʥ-

ʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʩ ʥʘʠʤʝʥʴʰʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʠ ʫʩʢʦʨʷʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. ʉʧʦ-

ʩʦʙ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʪʝʦʨʠʠ 

ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʵʣʝ-

ʤʝʥʪʘʨʥʳʝ ʧʣʦʱʘʜʢʠ ʩʢʦʣʴʞʝʥʠʷ ʚ ʦʜʥʦʨʦʜʥʦʤ 

ʤʘʩʩʠʚʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʥʘʧʨʷʞʝʥʠʷʭ ʥʝ ʤʝʥʝʝ 

ö
÷
õ

æ
ç
å -Ö=

2
452 0 rd ctgk  

ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʜ ʫʛʣʦʤ 
2

450 rm -=  ʢ 

ʥʘʧʨʘʚʣʝʥʠʶ ʥʘʠʙʦʣʴʰʝʛʦ ʛʣʘʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ɺ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʠʙʦʣʴʰʠʭ 

ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚʝʨʪʠʢʘʣʴʥʦ; ʧʦ ʤʝʨʝ ʧʨʠ-

ʙʣʠʞʝʥʠʷ ʢ ʦʪʢʦʩʫ ʚʳʧʦʣʘʞʠʚʘʝʪʩʷ ʚ ʝʛʦ ʩʪʦʨʦʥʫ, 

ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʦʩʘ ï ʩʦʚʧʘʜʘʝʪ ʩ ʥʠʤ. 

ɿʥʘʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘʠʙʦʣʝʝ ʩʣʘʙʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʚ ʤʘʩʩʠʚʝ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ; ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝ-

ʪʦʜʳ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ ʩʠʣ, çʦʧʦʣʟʥʝʚʦʛʦ 

ʜʘʚʣʝʥʠʷè, ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʩʠʣ ʣʠʙʦ ʢʦʤʙʠʥʘʮʠʠ 

ʵʪʠʭ ʤʝʪʦʜʦʚ. 

ʄɽʊʆɼ ɸʃɻɽɹʈɸʀʏɽʉʂʆɻʆ ʉʃʆɾɽʅʀʗ 

ʉʀʃ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʳʯʥʦ ʜʣʷ 

ʧʨʦʚʝʨʦʯʥʳʭ ʨʘʩʯʸʪʦʚ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ 

ʧʦʛʨʝʰʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʨʝʜʥʝʥʠʝʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʨʦʜ ʩʜʚʠʛʫ. ʇʨʠ 

ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ ʚ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

1. ʋʯʘʩʪʦʢ ʙʦʨʪʘ (ʦʪʢʦʩʘ), ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ ʩʢʦʣʴʞʝʥʠʷ (ʨʠʩʫʥʦʢ 1), ʨʘʟʙʠʚʘʶʪʩʷ 
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ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʥʘ ʨʷʜ ʙʣʦʢʦʚ ʰʠʨʠʥʦʡ 

ai. ɺʝʩ ʧʦʨʦʜ Pi ʚ ʢʘʞʜʦʤ ʨʘʩʯʸʪʥʦʤ ʙʣʦʢʝ ʥʘ ʦʜʠʥ 

ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʧʨʦʩʪʠʨʘʥʠʷ ʙʦʨʪʘ ʙʫʜʝʪ ʨʘʚʝʥ: 

giii haP = , 

ʛʜʝ ai ï ʰʠʨʠʥʘ ʙʣʦʢʘ (ʩʪʦʣʙʠʢʘ); 

 hi ï ʚr ʩʦʪʘ ʙʣʦʢʘ; 

 g - ʧʣʦʪʥʦʩʪʴ ʧʦʨʦʜ. 

 2. ɺʝʩ ʢʘʞʜʦʛʦ ʙʣʦʢʘ Pi ʨʘʩʢʣʘʜʳʚʘʶʪ ʥʘ ʢʘ-

ʩʘʪʝʣʴʥʫʶ Ti ʠ ʥʦʨʤʘʣʴʥʫʶ Ni ʩʦʩʪʘʚʣʷʶʱʠʝ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ: 

 

iii PT dsin= ; 

iii PN dcos= , 

ʛʜʝ di ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʣʦʱʘʜʢʠ ʩʢʦʣʴʞʝʥʠʷ ʚ 

ʧʨʝʜʝʣʘʭ ʙʣʦʢʘ. 

3. C ʫʯʸʪʦʤ ʩʮʝʧʣʝʥʠʷ k ʧʦ ʨʘʩʯʸʪʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʜʣʠʥʦʡ L ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ ʦʧʨʝʜʝʣʠʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 
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ʇʨʠ n>1 ʦʪʢʦʩ ʙʫʜʝʪ ʫʩʪʦʡʯʠʚ; ʧʨʠ n<1 ï ʦʪ-

ʢʦʩ ʥʝʫʩʪʦʡʯʠʚ; n=1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʶ 

ʨʘʚʥʦʚʝʩʠʷ ʦʪʢʦʩʘ. 

ɽʩʣʠ ʚ ʤʘʩʩʠʚʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ ʩʢʦʣʴʞʝʥʠʷ, ʠ ʧʦ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʨʘʩʩʯʠʪʳʚʘ-

ʶʪ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʀʟ ʧʦʣʫ-

ʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ nmin ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʪʝ-

ʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʘ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʩʣʦʞʝ-

ʥʠʷ ʩʠʣ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʥʝ ʜʘʸʪ ʢʘʨʪʠʥʳ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʘʩʩʠʚʝ ʧʦ ʚʳʩʦʪʝ ʦʪʢʦ-

ʩʘ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ (ʧʦʚʳʰʝʥʠʶ) ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʩʝ ʚʝʣʠʯʠʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ 

ʨʘʟʨʝʟʘ ʠ ʚʳʯʠʩʣʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ, ʩʚʝʜʝʥʳ ʚ ʪʘʙ-

ʣʠʮʫ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʸʪʥʳʝ ʜʘʥʥʳʝ 

ˉˉ 

ʙʣʦʢʦʚ 
ai, ʤ hi, ʤ Pi, ʪ/ʤ ŭi, ʛʨʘʜ Ni, ʪ/ʤ Ti, ʪ/ʤ 

1 25,6 20,6 1160 4 1157,36 80,93 

2 21,1 28,1 1304 33 1093,96 710,42 

3 20,4 32,7 1467 40 1124,22 943,33 

4 15 32,4 1069 22 991,34 400,52 

5 15,9 25,1 877 5 874,65 76,52 

6 21,9 19,4 934 16 898,48 257,63 

 S 6140,04 2469,38 

 

ɼʘʣʝʝ ʧʦ ʬʦʨʤʫʣʝ ʚʳʯʠʩʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ 

ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ: 

n=  

ʊʘʢ ʢʘʢ n = 3,67 - ʙʦʨʪ ʫʩʪʦʡʯʠʚ. 

 

ʄɽʊʆɼ çʆʇʆʃɿʅɽɺʆɻʆ ɼɸɺʃɽʅʀʗè 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʨʘʟʨʘʙʦʪʘʥ ɻ.ʄ. ʐʘʭʫʥʷʥʮʝʤ. 

ʄʝʪʦʜ çʦʧʦʣʟʥʝʚʦʛʦ ʜʘʚʣʝʥʠʷè ʜʘʸʪ ʥʘʛʣʷʜʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʪ-

ʢʦʩʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʟʤʘ ʚʦʟʤʦʞʥʦʛʦ ʦʧʦʣʟʘʥʠʷ 

ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ 

ʙʣʦʢʠ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʞʜʦʛʦ 

ʙʣʦʢʘ ʩʫʤʤʘ ʧʨʦʝʢʮʠʠ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʧʦ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʸʪʦʤ ʨʝ-

ʘʢʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʩʤʝʞʥʦʛʦ ʙʣʦʢʘ. ʕʪʫ ʨʝʘʢʮʠʶ 

ʥʘʟʳʚʘʶʪ çʦʧʦʣʟʥʝʚʳʤ ʜʘʚʣʝʥʠʝʤè. ɺ ʦʙʱʝʤ ʩʣʫ-

ʯʘʝ ʦʧʦʣʟʥʝʚʦʝ ʜʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʘʟ-

ʥʦʩʪʴ ʩʜʚʠʛʘʶʱʠʭ ʠ ʫʜʝʨʞʠʚʘʶʱʠʭ ʩʠʣ ʚ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʤ ʙʣʦʢʝ ʩ ʫʯʸʪʦʤ ʥʘʧʦʨʘ ʦʧʦʣʟʥʷ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʙʣʦʢʝ. 

 

ʊʘʙʣʠʮʘ 2  

ʈʘʩʯʸʪʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 ̄ʙʣʦʢʦʚ l, ʤ Pi, ʪ/ʤ ŬI, ʛʨʘʜ Cos Ŭ Sin Ŭ 

1 26,75 1160 19 0,325568 0,945519 

2 25,26 1304 36 0,587785 0,809017 

3 25,4 1467 27 0,453990 0,891007 

4 15,94 1069 14 0,241922 0,970296 

5 16,12 877 14 0,241922 0,970296 

6 22,48 934 5 0,087156 0,996195 
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ʈʘʩʯʸʪ ʧʨʦʠʟʚʦʜʠʤ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

1. ʅʘʧʦʨ ʧʦ ʧʝʨʚʦʤʫ ʙʣʦʢʫ ʨʘʚʝʥ ʨʘʟʥʦʩʪʠ 
ʩʜʚʠʛʘʶʱʠʭ ʠ ʫʜʝʨʞʠʚʘʶʱʠʭ ʩʠʣ: 

 

( )111111 cossin lktgPPɼ Ö+ÖÖ-Ö= raa ; 

ɼ1 = -1394,69 

2. ʆʧʦʣʟʥʝʚʦʝ ʜʘʚʣʝʥʠʝ ʦʪ ʣʶʙʦʛʦ ʙʣʦʢʘ ʨʘʩ-

ʩʯʠʪʳʚʘʝʪʩʷ ʩ ʫʯʸʪʦʤ ʥʘʧʦʨʘ ʧʨʝʜʳʜʫʱʝʛʦ ʙʣʦʢʘ 

ʧʦ ʬʦʨʤʫʣʝ: 

( ) ( )nnnnnnnn ɼkltgPɼ aaraa -Ö+-Ö-= -- 11 coscossin  

ɼ2 = - 1105,99; 

 ɼ3 = - 1044,44; 

 ɼ4 = - 885,54; 

 ɼ5 = - 940,65; 

 ɼ6 = - 1387,78. 

 

 ɺʳʚʦʜ: ʀʩʭʦʜʷ ʠʟ ʚʳʯʠʩʣʝʥʠʡ, ʤʦʞʥʦ ʧʨʠ-

ʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʜʘʣʴʥʝʡʰʠʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʢʘʨʴʝʨʘ, ʩʫʤʝʪʴ ʚʦʚʨʝʤʷ ʦʙʝʩʧʝʯʠʪʴ 

ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʳ. 
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RECULTIVATION DISTURBED LANDS OF PLACER GOLD DEPOSITS IN THE BASIN OF THE 

RIVER.LEFT KIZAS (SEE UPPER AND LOWER) TASHTYPSKY DISTRICT OF THE REPUBLIC 

OF KHAKA SSIA 

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʦʧʠʩʘʥ ʩʧʦʩʦʙ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʪʝʭʥʠʯʝʩʢʠʡ ʵʪʘʧ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʧʦʜʩʯʠʪʘʥʳ ʦʙʲʝʤʳ ʧʣʘʥʠʨʦʚʦʯʥʳʭ 

ʨʘʙʦʪ, ʜʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʟʘʪʨʘʪ ʥʘ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ. 

Abstract 

The article contains the main provisions for reclamation of disturbed lands, describes the method of devel-

opment of the deposit, the technical stage of reclamation, estimates the amount of planning works, gives an eco-

nomic assessment of the costs of reclamation of disturbed lands. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʨʝʢʫʣʴʪʠʚʘʮʠʷ, ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʘʙʦʪʳ. 

Key words- Recultivation, planning work. 

 

ʉʫʪʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʚʦʜʦʸʤʦʚ ʚ ʙʘʩʩʝʡʥʝ 

ʨ. ʃʝʚʳʡ ʂʠʟʘʩ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨ. ʃʝʚʳʡ ʂʠʟʘʩ ʥʘʭʦʜʠʪʩʷ 

ʚʙʣʠʟʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʩʪʦʡʥʠʢʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʩʦʜʝʨʞʘʪʴʩʷ ʚʨʝʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ. 
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ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʩʧʦʩʦʙʝ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ 

ʇʦ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʘʟʨʘʙʦʪʢʠ 

ʨʦʩʩʳʧʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʨʦʩʪʳʤ ʧʦ ʩʣʦʞʥʦʩʪʠ. 

ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʜʦʣʠʥ ʩ ʧʨʦʤʳʰ-

ʣʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 6,945 ʢʤ. ʐʠʨʠʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʥʪʫʨʘ ʨʦʩʩʳʧʠ, ʚ ʧʨʝʜʝʣʘʭ ʧʨʦ-

ʝʢʪʠʨʫʝʤʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʙʣʦʢʦʚ, ʢʦʣʝʙʣʝʪʩʷ 

ʦʪ 8 ʜʦ 228 ʤ. ʄʠʥʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʪʦʨʬʦʚ ʩʦ-

ʩʪʘʚʣʷʝʪ 1,9 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ 11,8 ʤ. ʄʦʱʥʦʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʚ ʦʩʥʦʚʥʦʤ, ʚʳʜʝʨʞʘʥ-

ʥʘʷ ʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,5 ʜʦ 2,3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʦ-

ʣʦʪʘ ʚ ʧʣʘʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʩʪʨʫʡʯʘʪʦʝ, ʥʘʨʫʰʝʥʦ 

ʧʨʝʞʥʠʤʠ ʦʪʨʘʙʦʪʢʘʤʠ. ɺ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ 

ʟʦʣʦʪʦʥʦʩʥʳʡ ʧʣʘʩʪ ʧʨʠʫʨʦʯʝʥ ʢ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʟʘʭʚʘʪʳʚʘʷ ʚʝʨʭʥʶʶ 

ʨʘʟʨʫʰʝʥʥʫʶ ʯʘʩʪʴ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʇʣʦʪʠʢ ʨʦʩ-

ʩʳʧʠ ʩʣʦʞʝʥ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʚʝʪʨʝʣʳʤʠ 

ʧʝʩʯʘʥʠʢʘʤʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʧʣʦʪʠʢʘ ʥʝʨʦʚʥʘʷ, ʚʦʣ-

ʥʠʩʪʘʷ, ʩ ʚʳʩʪʫʧʘʤʠ ʠ ʫʛʣʫʙʣʝʥʠʷʤʠ ʜʦ 1,0-2,0 ʤ. 

ʇʝʩʢʠ ʠʟʫʯʝʥʥʳʭ ʨʦʩʩʳʧʝʡ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʨʷʜʫ 

ʩʨʝʜʥʝʧʨʦʤʳʚʠʩʪʳʭ. 

ʋʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ, 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 0,0-7,0 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʐʠʨʠʥʘ ʜʦʣʠʥʳ ʨ. ʃʝʚʳʡ ʂʠʟʘʩ ʚ ʧʨʝʜʝʣʘʭ ʨʦʩ-

ʩʳʧʠ ʩʦʩʪʘʚʣʷʝʪ 200-280 ʤ. 

ɻʦʨʥʳʝ ʨʘʙʦʪʳ ʚʢʣʶʯʘʶʪ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʨʘ-

ʙʦʪ: ʛʦʨʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ, ʚʩʢʨʳʰʥʳʝ ʠ ʜʦ-

ʙʳʯʥʳʝ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ, ʠʩʭʦʜʷ ʠʟ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʩ 1 

ʤʘʨʪʘ ʧʦ 31 ʦʢʪʷʙʨʷ, ʚ ʪʝʯʝʥʠʝ 6 ʩʝʟʦʥʦʚ. ʈʘʙʦʯʘʷ 

ʥʝʜʝʣʷ ʥʝʧʨʝʨʳʚʥʘʷ, ʯʠʩʣʦ ʩʤʝʥ ʚ ʩʫʪʢʠ ï 2, ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʤʝʥʳ ï 11 ʯʘʩʦʚ. 

ʇʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ: 

ï ʦʯʠʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʠ; 

ï ʧʨʦʭʦʜʢʘ ʨʫʩʣʦʦʪʚʦʜʥʳʭ ʢʘʥʘʚ; 

ï ʧʨʦʭʦʜʢʘ ʥʘʛʦʨʥʳʭ ʢʘʥʘʚ; 

ï ʧʨʦʭʦʜʢʘ ʢʘʧʠʪʘʣʴʥʳʭ ʢʘʥʘʚ; 

ï ʫʩʪʨʦʡʩʪʚʦ ʧʨʫʜʦʚ-ʦʪʩʪʦʡʥʠʢʦʚ; 

ï ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʘʤʙ; 

ï ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʲʝʟʜʥʳʭ ʜʦʨʦʛ ʠ ʧʨʦʯʠʝ ʛʦʨ-

ʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ. 

ʊʘʙʣʠʮʘ 1  

ʆʙʲʝʤʳ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ 

ɺʠʜʳ ʨʘʙʦʪ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʆʙʲʝʤ 

ʆʯʠʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʛʘ 244,4 

ʇʨʦʭʦʜʢʘ ʨʫʩʣʦʦʪʚʦʜʥʳʭ ʢʘʥʘʚ ʪʳʩ. ʤ3 127,0 

ʇʨʦʭʦʜʢʘ ʢʘʧʠʪʘʣʴʥʳʭ ʢʘʥʘʚ ʪʳʩ. ʤ3 6,5 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʘʤʙ ʪʳʩ. ʤ3 161,2 

ʇʨʦʯʠʝ ɻʇʈ ʪʳʩ. ʤ3 147,0 

ɺʩʢʨʳʰʘ ʪʦʨʬʦʚ ʪʳʩ. ʤ3 52,5 

ʇʝʨʝʨʘʙʦʪʢʘ ʧʝʩʢʦʚ ʥʘ ʧʨʦʤʧʨʠʙʦʨʝ ɻʈʇ-3ʊ ʠ ʇɻʐʀ-50 ʪʳʩ. ʤ3 951,4 

ʋʙʦʨʢʘ ʭʚʦʩʪʦʚ ʧʨʦʤʳʚʢʠ ʪʳʩ. ʤ3 873,7 

 

ʆʪʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ ʥʘʨʫʰʘʝʤʳʭ ʟʝʤʝʣʴ: 

 1. ɿʝʤʣʠ ʟʘʥʷʪʳʝ ʛʘʣʝ-ʵʬʝʣʴʥʳʤʠ ʦʪʚʘʣʘʤʠ. 

ʇʣʦʱʘʜʴ ʪʘʢʠʭ ʟʝʤʝʣʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʠ ʟʘʚʠʩʠʪ 

ʦʪ ʦʙʲʝʤʘ ʧʨʦʤʳʪʳʭ ʧʝʩʢʦʚ ʥʘ ʩʪʦʷʥʢʝ. ɺʳʩʦʪʘ 

ʪʘʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 5-10 ʤ. ʋʛʣʳ 

ʦʪʢʦʩʦʚ ʥʝ ʧʨʝʚʳʰʘʶʪ 30-50ʛʨ. ʉʢʣʘʜʠʨʫʶʪʩʷ 

ʭʚʦʩʪʳ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

 2. ɿʝʤʣʠ, ʟʘʥʷʪʳʝ ʦʪʩʪʦʡʥʠʢʘʤʠ ʦʙʦʨʦʪʥʦʡ 

ʚʦʜʳ. ʇʣʦʱʘʜʴ ʪʘʢʠʭ ʟʝʤʝʣʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʘʟʤʝʨʘʤʠ ʦʪʩʪʦʡʥʠʢʦʚ. ʂʨʦʤʝ 

ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʪʘʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʢʘʧʣʠʚʘʝʪʩʷ ʚ 

ʦʪʩʪʦʡʥʠʢʘʭ ʛʣʫʙʦʢʦʡ ʦʯʠʩʪʢʠ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ 

ʟʘʧʦʣʥʷʶʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʦʪʩʪʦʡʥʠʢʝ ʠ ʥʝ ʦʙʨʘ-

ʟʫʶʪ ʚʦʟʚʳʰʘʶʱʠʭʩʷ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʥʦ ʠʟ-ʟʘ ʩʚʦ-

ʝʛʦ ʤʝʣʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʭ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʨʳʚʘʪʴ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʦʪʣʦʞʝ-

ʥʠʷʤʠ ʣʠʙʦ ʟʘʣʠʚʘʪʴ ʚʦʜʦʡ, ʯʪʦʙʳ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ 

ʠʭ ʨʘʟʤʳʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʜʦʞʜʝʚʳʤʠ ʩʪʦ-

ʢʘʤʠ. 

3. ɿʝʤʣʠ, ʟʘʥʷʪʳʝ ʧʦʜ ʨʫʩʣʦʦʪʚʦʜʥʳʝ, ʚʦʜʦ-

ʩʪʦʯʥʳʝ (ʢʘʧʠʪʘʣʴʥʳʝ) ʢʘʥʘʚʳ ʠʤʝʶʪ ʫʟʢʫʶ ʚʳ-

ʪʷʥʫʪʫʶ ʬʦʨʤʫ ʰʠʨʠʥʦʡ ʧʦ ʛʣʫʙʠʥʝ 10 ʤ ʠ ʜʣʠ-

ʥʦʡ ʦʪ 354 ʜʦ 4340 ʤ. ɺʳʩʦʪʘ ʪʘʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʜʦʩʪʠʛʘʝʪ 4-5ʤ ʠ ʛʣʫʙʠʥʫ ʜʦ 2,0 ʤ. 

4. ɿʝʤʣʠ, ʟʘʥʷʪʳʝ ʧʦʜ ʚʥʝʰʥʠʝ ʦʪʚʘʣʳ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʠʤ ʥʝʥʘ-

ʨʫʰʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʬʦʨʤʘʤʠ 

ʨʝʣʴʝʬʘ, ʜʦʩʪʠʛʘʶʱʠʤʠ 10 ʤ ʚʳʩʦʪʦʡ. ʋʛʣʳ ʦʪʢʦ-

ʩʦʚ ʪʘʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʶʪ 300-400, ʠʥʦʛʜʘ 

ʜʦ 450. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ʨʝʢʫʣʴʪʠʚʘ-

ʮʠʠ ʪʘʢʠʭ ʟʝʤʝʣʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʟʫ ʩ ʦʪʚʘʣʦʦʙ-

ʨʘʟʦʚʘʥʠʝʤ ʠ ʩʦʟʜʘʥʠʝʤ ʪʝʨʨʘʩʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ. 

 

ʊʝʭʥʠʯʝʩʢʠʡ ʵʪʘʧ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʵʪʘʧ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ï ʵʪʦ ʢʦʤ-

ʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʟʝʤʝʣʴ ʜʣʷ ʧʦ-

ʩʣʝʜʫʶʱʝʛʦ ʮʝʣʝʚʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ï ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʝ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʨʫʰʝʥʥʘʷ ʛʦʨʥʳʤʠ ʨʘʙʦ-

ʪʘʤʠ ʧʣʦʱʘʜʴ ʨʘʚʥʘ ï 244,4 ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ:  

ï ʇʣʦʱʘʜʴ ʧʦʣʠʛʦʥʦʚ ʨʦʩʩʳʧʠ ï 41,9 ʛʘ; 

ï ʇʣʦʱʘʜʴ ʦʪʚʘʣʦʚ ʚʩʢʨʳʰʠ, ʨʘʟʥʦʩʘ ʙʦʨʪʦʚ 

ʠ ʙʝʨʤʳ ï 63,9 ʛʘ; 

ï ʇʣʦʱʘʜʴ ʦʪʚʘʣʦʚ ʚʩʢʨʳʰʠ, ʨʘʟʥʦʩʘ ʙʦʨʪʦʚ 

ʠ ʙʝʨʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ï 107,7 

ʛʘ; 

ï ʇʣʦʱʘʜʴ ʧʦʜ ʨʫʩʣʦʦʪʚʦʜʥʳʝ ʢʘʥʘʚʳ ï 30,1 

ʛʘ; 

ï ʇʣʦʱʘʜʴ ʧʦʜ ʢʘʧʠʪʘʣʴʥʳʝ ʢʘʥʘʚʳ ï 0,8 ʛʘ. 
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ʋʯʘʩʪʦʢ ʨʘʙʦʪ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʣʝʩʥʳʭ ʟʝʤʣʷʭ 

ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 244,4 ʛʘ, ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʢʦʪʦʨʳʭ ï ʟʘʱʠʪʥʦʝ. 

ʇʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ (ʇʈʉ) ʥʘ ʫʯʘʩʪ-

ʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ, ʪʘʢ ʢʘʢ 

ʨʦʩʩʳʧʴ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʛʝʥʥʦʡ, ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ 

ʇʈʉ ʩʦʩʪʘʚʣʷʝʪ 0,2 ʤ ʩ ʧʨʠʤʝʩʴʶ ʛʨʘʚʠʷ ʠ ʱʝʙʥʷ. 

ʇʨʦʝʢʪʦʤ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʜʝʣʴʥʘʷ ʫʙʦʨʢʘ 

ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʇʈʉ. 

ɺ ʩʦʩʪʘʚ ʨʘʙʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʨʝʢʫʣʴʪʠ-

ʚʘʮʠʠ ʚʭʦʜʠʪ:  

ɿʘʩʳʧʢʘ ʦʪʩʪʦʡʥʠʢʦʚ ʠ ʚʦʜʦʩʪʦʯʥʳʭ (ʢʘʧʠ-

ʪʘʣʴʥʳʭ) ʢʘʥʘʚ 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʩ-

ʩʳʧʠ ʧʨʦʭʦʜʷʪʩʷ ʚʦʜʦʩʪʦʯʥʳʝ (ʢʘʧʠʪʘʣʴʥʳʝ) ʢʘ-

ʥʘʚʳ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 380 ʤ. 

ʇʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ 

ʢʘʧʠʪʘʣʴʥʳʭ ʢʘʥʘʚ, ʧʫʪʝʤ ʟʘʩʳʧʢʠ ʛʨʫʥʪʦʤ, ʚʳʥʫ-

ʪʳʤ ʧʨʠ ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʝ.  

ɿʘʩʳʧʢʘ ʢʘʥʘʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʙʫʣʴʜʦʟʝʨʦʚ ʊ-170 ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʢʠ ʩʦʩʪʘʚʠʪ 20 ʤ. 

ʀʣʠʩʪʦ-ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚ 

ʧʨʫʜʘʭ-ʦʪʩʪʦʡʥʠʢʘʭ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʤʳʚʘ 

ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʜʦʞʜʝʚʳʤʠ ʩʪʦ-

ʢʘʤʠ, ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴ (ʧʦʩʣʝ ʚʳʧʫʩʢʘ ʦʩʚʝʪʣʝʥ-

ʥʳʭ ʚʦʜ) ʥʘʥʦʩʠʪʩʷ ʚʘʣʫʥʥʦ-ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʡ 

ʤʘʪʝʨʠʘʣ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʭʚʦʩʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʝʩʢʦʚ. ɿʘʩʳʧʢʘ ʨʘʙʦʯʠʭ ʧʨʫʜʦʚ-ʦʪʩʪʦʡʥʠʢʦʚ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʧʦʩʣʝ ʚʳʧʫʩʢʘ ʦʩʚʝʪʣʝʥʥʳʭ ʚʦʜ ʠ ʩʘʤʦ-

ʦʩʫʰʝʥʠʷ ʦʪʩʪʦʡʥʠʢʦʚ [1]. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪ-

ʩʪʦʡʥʠʢʘ ʥʘʥʦʩʠʪʩʷ ʛʨʫʥʪ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʩ ʧʦ-

ʤʦʱʴʶ ʙʫʣʴʜʦʟʝʨʦʚ ɼɿ-110, ʊ-25. 

 

ʈʫʩʣʦʦʪʚʦʜʥʳʝ ʢʘʥʘʚʳ 

ʈʫʩʣʦʦʪʚʦʜʥʳʝ ʢʘʥʘʚʳ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝ 

ʧʦʜʣʝʞʘʪ, ʵʪʦ ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʝʢʪʦʤ ʠʟ-

ʥʘʯʘʣʴʥʦ. ʈʫʩʣʦʦʪʚʦʜʥʳʝ ʢʘʥʘʚʳ ʧʨʦʭʦʜʷʪ ʧʦ ʧʨʘ-

ʚʦʤʫ ʠ ʣʝʚʦʤʫ ʙʦʨʪʘʤ ʧʦʣʠʛʦʥʘ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ. ʈʫʩʣʦʦʪʚʦʜʥʳʝ ʢʘʥʘʚʳ ʧʨʝʨʳʚʠʩʪʳʝ, 

ʧʨʠ ʠʭ ʧʨʦʭʦʜʢʝ ʫʯʠʪʳʚʘʣʩʷ ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʚʦʜʥʳʡ ʠʩʪʦʯʥʠʢ. ɿʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ 

ʨʘʙʦʪ ʚ ʨʫʩʣʦʦʪʚʦʜʘʭ ʥʘʯʥʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 

ʙʠʦʮʝʥʦʟ. ɺʦʟʚʨʘʱʝʥʠʝ ʨʝʢʠ ʚ ʙʳʚʰʝʝ ʨʫʩʣʦ ʥʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ɺʦʜʦʪʦʢ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʪʘʚʠʪʴ ʚ 

ʨʫʩʣʦʦʪʚʦʜʝ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʧʦ ʚʳʧʦʣʘʞʠʚʘʥʠʶ ʠ ʧʣʘʥʠʨʦʚʢʝ ʦʪʚʘʣʦʚ 

ʚʳʥʫʪʦʛʦ ʛʨʫʥʪʘ ʧʨʠ ʧʨʦʭʦʜʢʝ ʨʫʩʣʦʦʪʚʦʜʥʳʭ 

ʢʘʥʘʚ. 

ʈʘʟʚʘʣʦʚʢʘ ʨʫʩʣʦʦʪʚʦʜʥʳʭ ʠ ʧʦʜʧʦʨʥʳʭ ʜʘʤʙ 

ʈʫʩʣʦʦʪʚʦʜʥʳʝ ʠ ʧʦʜʧʦʨʥʳʝ ʜʘʤʙʳ ʧʦʜʣʝʞʘʪ 

ʧʦʣʥʦʡ ʨʘʟʚʘʣʦʚʢʝ, ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʝʪʩʷ ʤʝʣʢʦʙʫ-

ʛʦʨʯʘʪʳʡ ʨʝʣʴʝʬ ʩ ʫʛʣʘʤʠ ʦʪʚʘʣʦʚ 15 ʛʨʘʜʫʩʦʚ [3].  

ʈʘʟʚʘʣʦʚʢʘ ʜʘʤʙ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʫʣʴʜʦʟʝʨʘʤʠ 

ɼɿ-110, ʊ-25. ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ 

ʛʨʫʥʪʘ 20 ʤʝʪʨʦʚ.  

 

ɺʳʧʦʣʘʞʠʚʘʥʠʝ ʦʪʚʘʣʦʚ ʪʦʨʬʦʚ, ʦʙʚʘʣʦʚʦʯ-

ʥʳʭ ʜʘʤʙ ʢʘʧʠʪʘʣʴʥʳʭ ʧʨʫʜʦʚ-ʦʪʩʪʦʡʥʠʢʦʚ 

ʆʙʚʘʣʦʚʦʯʥʳʝ ʜʘʤʙʳ ʢʘʧʠʪʘʣʴʥʳʭ ʧʨʫʜʦʚ-

ʦʪʩʪʦʡʥʠʢʦʚ ʠ ʦʪʚʘʣʳ ʪʦʨʬʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʙʫʣʴʜʦʟʝʨʘʤʠ ʧʨʠ ʚʩʢʨʳʰʝ, ʠʤʝʶʪ ʪʨʝʫʛʦʣʴʥʫʶ 

ʬʦʨʤʫ ʩ ʫʛʣʘʤʠ ʦʪʢʦʩʦʚ 13 ʛʨʘʜʫʩʦʚ ʩʦ ʩʪʦʨʦʥʳ 

ʨʘʟʨʝʟʦʚ ʠ 45 ʛʨʘʜʫʩʦʚ ʩ ʥʘʛʦʨʥʦʡ ʩʪʦʨʦʥʳ. ɺʳʧʦ-

ʣʘʞʠʚʘʥʠʶ ʧʦʜʣʝʞʠʪ ʢʨʫʪʦʡ ʦʪʢʦʩ (45 ʛʨ) ʜʦ ʫʛʣʘ 

15 ʛʨ, ʛʨʝʙʝʥʴ ʦʪʚʘʣʦʚ ʨʘʟʨʘʚʥʠʚʘʝʪʩʷ. 

ʇʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦʩʪʠ ʦʪʚʘʣʳ ʪʦʨʬʦʚ ʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ 

ʩʨʘʟʫ ʩ ʫʛʣʘʤʠ ʚ 15 ʛʨ, ʥʦ ʧʨʠ ʵʪʦʤ, ʩʣʝʜʫʝʪ ʫʯʠ-

ʪʳʚʘʪʴ, ʯʪʦ ʰʠʨʠʥʘ ʦʩʥʦʚʘʥʠʷ ʦʪʚʘʣʘ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʥʘ 6-7 ʤ. 

ɺʳʧʦʣʘʞʠʚʘʥʠʝ ʢʨʫʪʦʛʦ ʦʪʢʦʩʘ ʦʪʚʘʣʘ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ çʧʦʣʫ ʚʳʝʤʢʠ ï ʧʦʣʫ ʥʘʩʳʧʠè ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʙʘʣʘʥʩʘ ʟʝʤʣʷʥʳʭ ʤʘʩʩ. ʇʨʠ ʵʪʦʤ 

ʨʝʣʴʝʬ ʦʪʚʘʣʦʚ ʚ ʢʦʥʮʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʙʫʜʝʪ 

ʠʤʝʪʴ ʤʝʣʢʦʙʫʛʦʨʯʘʪʳʡ ʚʠʜ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦ-

ʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ 

ʢʫʣʴʪʫʨ ʠ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʤʝʣʢʦʟʝʤʥʦʡ 

ʬʨʘʢʮʠʠ ʪʝʣʘ ʦʪʚʘʣʦʚ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʛʨʫʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʨʞʠʚʘʪʴ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʦʪʚʘʣʘ ʚ ʩʦʦʪʥʦ-

ʰʝʥʠʠ 1:10. ʪʘʢ ʞʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʤʳʚʘ 

ʛʨʫʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʚʣʷʪʴ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ-

ʥʫʶ ʙʝʨʤʫ, ʢʦʪʦʨʘʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʪʦʤʫ.  

ɺʳʧʦʣʘʞʠʚʘʥʠʝ ʦʪʚʘʣʦʚ ʪʦʨʬʦʚ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪʩʷ ʧʨʠ ʚʳʭʦʜʝ ʢʦʥʪʫʨʘ ʢʘʨʴʝʨʘ ʥʘ ʧʨʦʝʢʪ-

ʥʳʝ ʛʨʘʥʠʮʳ ʧʦʜʩʯʝʪʘ ʟʘʧʘʩʦʚ, ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʜʦ-

ʩʪʘʪʦʯʥʦʛʦ ʬʨʦʥʪʘ ʨʘʙʦʪ ʠ ʘʢʪʠʨʦʚʢʠ ʧʣʦʱʘʜʝʡ 

ʦʪʨʘʙʦʪʢʠ. 

 

ɼʝʤʦʥʪʘʞ ʠ ʧʣʘʥʠʨʦʚʢʘ ʚʨʝʤʝʥʥʦʛʦ ʨʘʙʦʯʝʛʦ 

ʧʦʩʝʣʢʘ 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʨʝʤʝʥʥʦʛʦ ʨʘ-

ʙʦʯʝʛʦ ʧʦʩʝʣʢʘ ʩʪʘʨʘʪʝʣʝʡ ʚʩʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝ-

ʥʠʷ ʨʘʟʙʠʨʘʶʪʩʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʢ ʥʦʚʦʤʫ ʤʝ-

ʩʪʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʣʠ ʢ ʤʝʩʪʫ ʩʢʣʘʜʠʨʦʚʘʥʠʷ, ʘ 

ʦʩʚʦʙʦʞʜʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷ-

ʥʠʝ ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪ ʩʝʧʪʠʢ ʠ ʤʫʩʦʨʦʩʙʦʨʥʠʢ 

ʨʝʢʫʣʴʪʠʚʠʨʫʶʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʪʘʤʧʦʥʘʞʝʤ 

ʛʣʠʥʠʩʪʳʤ ʨʘʩʪʚʦʨʦʤ, ʘ ʟʘʪʝʤ ʟʘʩʳʧʢʦʡ ʩʫʛʣʠʥʠ-

ʩʪʳʤ ʛʨʫʥʪʦʤ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʣʠʢʚʠʜʘʮʠʦʥʥʳʭ ʨʘ-

ʙʦʪ, ʚʢʣʶʯʘʷ ʨʝʢʫʣʴʪʠʚʘʮʠʶ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 

ʙʳʚʰʝʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʦʩʝʣʢʘ ʧʝʨʝʜʘʝʪʩʷ ʘʢʪʦʤ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʶ. 
TECHNICAL SCIENCE 

ʈʘʟʚʘʣʦʚʢʘ ʛʘʣʝ-ʵʬʝʣʴʥʳʭ ʦʪʚʘʣʦʚ 

ʈʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʝʣʢʦʙʫʛʦʨʯʘʪʦʛʦ 

ʨʝʣʴʝʬʘ ʥʘ ʛʘʣʝ-ʵʬʝʣʴʥʳʭ ʦʪʚʘʣʘʭ ʚʝʜʫʪ ʢ ʩʥʠʞʝ-

ʥʠʶ ʩʫʢʮʝʩʩʠʦʥʥʦʡ ʟʘʜʝʨʞʢʠ ʠ ʧʝʨʠʦʜʘ ʥʝʛʘʪʠʚ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘʧʨʘʚʣʝʥʠʝ ʛʨʝʙʥʝʡ ʧʨʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʤʝʣʢʦʙʫʛʦʨʯʘʪʦʛʦ ʨʝʣʴʝʬʘ ʤʦʞʝʪ 

ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫ-

ʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʟʘʨʘʩʪʘʥʠʶ ʧʣʦʱʘʜʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʪʚʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʝʤʣʝʚʘʥʠʝ 

ʦʪʚʘʣʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʣʦʜʦʨʦʜʥʳʤ ʛʨʫʥʪʦʤ 

(ʤʝʣʢʦʟʝʤʦʤ). 

ɿʝʤʣʝʚʘʥʠʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʙʫʣʴʜʦʟʝʨʘʤʠ ɼɿ-

110, ʊ-25 ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʛʦʨʥʦʡ ʤʘʩʩʳ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʝ ʥʝ ʙʦʣʝʝ 30 ʤ. ʈʘʙʦʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦʩʣʝ 

ʦʪʨʘʙʦʪʢʠ ʧʦʣʠʛʦʥʘ. 

ʇʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʵʪʘʧʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʚʳʧʦʣʘʞʠʚʘʥʠʝ, ʧʣʘʥʠʨʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʝʡ 
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ʩ ʩʦʟʜʘʥʠʝʤ ʤʝʣʢʦʙʫʛʦʨʯʘʪʦʛʦ ʨʝʣʴʝʬʘ ʩ ʫʛʣʦʤ 

ʥʘʢʣʦʥʘ ʜʦ 150. 

ʇʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʙʦʪʳ ʧʦ ʨʝʢʫʣʴ-

ʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʧʨʦʚʦʜʠʪʴ ʥʘ ʚʪʦʨʦʡ 

ʛʦʜ ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʘʙʦʪ ʧʦ ʤʝʨʝ ʦʪʨʘʙʦʪʢʠ ʫʯʘʩʪʢʘ. 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʨʘʙʦʪ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʝʢʫʣʴ-

ʪʠʚʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʥʘ ʧʣʦʱʘʜʠ 214,3 ʛʘ. 

ʈʫʩʣʦʦʪʚʦʜʥʳʝ ʢʘʥʘʚʳ ʥʝ ʨʝʢʫʣʴʪʠʚʠʨʫʶʪʩʷ ʠ 

ʦʩʪʘʶʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʝ ʨʫʩʣʦ ʨʝʢ [2]. ʆʙʲʝʤʳ ʧʣʘ-

ʥʠʨʦʚʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʛʦʜʘʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠ-

ʮʝ 2.

 

ʊʘʙʣʠʮʘ 2 

ʆʙʲʝʤʳ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʘʙʦʪ 

ɻʦʜ ʇʣʦʱʘʜʴ ʧʣʘʥʠʨʦʚʢʠ, ʛʘ ʆʙʲʝʤ ʨʘʙʦʪ, ʤ3 

2014 15,4 40119 

2015 22,1 57492 

2016 31,5 81827 

2017 38,5 100065 

2018 41,6 108267 

2019 24,3 63171 

2020 40,8 106188 

ɺʩʝʛʦ 214,3 557129 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʟʘʪʨʘʪ ʥʘ ʨʝʢʫʣʴʪʠʚʘ-

ʮʠ ʁ

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʪʨʘʪ ʥʘ ʨʝʢʫʣʴʪʠʚʘʮʠʶ 

ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʲʝʤʳ ʧʣʘʥʠ-

ʨʦʚʦʯʥʳʭ ʨʘʙʦʪ ʠ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʚ ʤʘʰʠʥʦ-

ʯʘʩʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʤʘʰʠʥʦ-ʯʘʩʘ 

ʧʨʠʥʷʪʳ ʧʦ ʦʧʳʪʫ ʨʘʙʦʪʳ ʇʂ ɸʉ çʆʡʥʘè ʟʘ ʧʦ-

ʩʣʝʜʥʠʝ 3 ʛʦʜʘ. ʉʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3. 
TECHNICAL SCIENCE 

 

ʊʘʙʣʠʮʘ 3  

ɿʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʠʡ ʵʪʘʧ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ɻʦʜ 
ʇʣʦʱʘʜʴ ʧʣʘ-

ʥʠʨʦʚʢʠ, ʛʘ 

ʆʙʲʝʤ 

ʨʘʙʦʪ, 

ʪʳʩ.ʤ3 

ɿʘʪʨʘʪʳ ʚʨʝʤʝ-

ʥʠ, ʤʘʰ.-ʯ. 

ʉʪʦʠʤʦʩʪʴ ʝʜʠ-

ʥʠʮʳ ʨʘʙʦʪ, ʨʫʙ 

ɿʘʪʨʘʪʳ, ʪʳʩ. 

ʨʫʙ ʀʪʦʛʦ, 

ʪʳʩ.ʨʫʙ 
ɼɿ-110 ʊ - 25 

ɼɿ-

110 
ʊ - 25 

ɼɿ-

110 
ʊ - 25 

2014 15,4 40,12 380 83 1570 3110 597 258 855 

2015 22,1 57,49 545 119 1570 3110 856 369 1225 

2016 31,5 81,83 776 169 1570 3110 1218 526 1744 

2017 38,5 100,07 949 207 1570 3110 1490 643 2133 

2018 41,6 108,27 1027 224 1570 3110 1612 696 2307 

2019 24,3 63,17 599 131 1570 3110 940 406 1346 

2020 40,8 106,19 1007 219 1570 3110 1581 682 2263 

ɺʩʝʛʦ 214,3 557,13 5283 1151     8294 3580 11873 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʠʟʠʢʦ- ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚʳʙʨʘʥʳ ʚʳ-

ʰʝʠʟʣʦʞʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʃʝʚʳʡ ʂʠʟʘʩ. 
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DRAFT AERIAL PHOTOGRAPHY OF OBJECTS IN THE BASIN OF THE RIVER. LEFT KIZAS 

TASHTYPSKY DISTRICT OF THE REPUBLIC OF KHAKASSIA  

 

Abstract 
The article provides data on the purpose of aerial photography, selects the focal length of the aerial cam-

era, determines the height of photographing, calculates the required number of shots, as well as the number of 

identification marks and their location. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʥʘʟʥʘʯʝʥʠʠ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ, ʚʳʙʠʨʘʝʪʩʷ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʘʵʨʦʬʦʪʦʘʧʧʘʨʘʪʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʪʘ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʨʘʩʯʠʪʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʩʥʠʤʢʦʚ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʟʥʘʢʦʚ ʠ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ. 

 

Keywords: aerial photography, focal length, marks. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ, ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʦʧʦʟʥʘʢʠ. 

 

ʎʝʣ:ɹ ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʩʥʠʤʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʟʘʭʚʘʪʘ ʧʦʣʥʦʪʳ ʤʝʩʪʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʛʝʦʣʦʛʦ - 

ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. 

ʇʨʦʝʢʪ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʦʙʲʝʢʪʦʚ 

 

ʇʦʜ ʘʵʨʦʬʦʪʦʩʲʸʤʢʦʡ ʧʦʥʠʤʘʶʪ ʢʦʤʧʣʝʢʩ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ, ʣʸʪʥʦ-ʩ̡ ʸʤʦʯʥʳʭ, ʬʦʪʦʛʨʘʤʤʝʪʨʠ-

ʯʝʩʢʠʭ ʠ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʉʲʸʤʢʘ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʩ ʩʘʤʦʣʸʪʦʚ, ʩʥʘʙʞʸʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʤ 

ʠ ʘʵʨʦʬʦʪʦʩʲʸʤʦʯʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʚ ʷʩʥʳʝ 

ʙʝʟʦʙʣʘʯʥʳʝ ʜʥʠ ʩ ʭʦʨʦʰʠʤʠ ʘʪʤʦʩʬʝʨʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʋʜʦʙʥʝʝ ʧʨʦʠʟʚʦʜʠʪʴ ʘʵʨʦʬʦʪʦʩʲʸʤʢʫ 

ʣʝʪʦʤ ʚ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʜʥʷ, ʢʦʛʜʘ ʘʵʨʦʣʘʥʜ-

ʰʘʬʪ ʷʨʢʦ ʦʩʚʝʱʝʥ ʩʚʝʪʦʤ. ɺ ʵʪʦ ʚʨʝʤʷ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʩʚʝʪʦʨʘʩʩʝʷʥʠʝ ʚ ʘʪʤʦʩʬʝʨʝ ʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʣʝʙʘʥʠʝ ʥʠʞʥʠʭ ʩʣʦʸʚ ʚʦʟʜʫʭʘ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʩʠʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʩʦʣʥʮʝʤ ʟʝʤʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. 

ʆʙʲʝʢʪʘʤʠ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʥʘ ʦʪʢʨʳʪʳʭ ʛʦʨ-

ʥʳʭ ʨʘʙʦʪʘʭ ʷʚʣʷʶʪʩʷ: ʢʘʨʴʝʨ, ʦʪʚʘʣ ʧʫʩʪʳʭ ʧʦʨʦʜ 

ʠ ʩʢʣʘʜ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ. ɼʘʥʥʳʤʠ ʜʣʷ ʨʘʩ-

ʯʸʪʘ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʶʪʩʷ: ʤʘʩʰʪʘʙ ʩʦ-

ʩʪʘʚʣʷʝʤʦʛʦ ʧʣʘʥʘ, ʧʣʦʱʘʜʴ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʛʣʫ-

ʙʠʥʘ (ʚʳʩʦʪʘ) ʩʥʠʤʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. ʆʧʪʠʤʘʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʣʘʥ 

ʩʦʩʪʘʚʣʷʝʪʩʷ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʠ ʤʠʥʠ-

ʤʘʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʤʘʨʰʨʫʪʦʚ ʠ ʩʥʠʤʢʦʚ ʚ 

ʤʘʨʰʨʫʪʝ. 

ɺʳʙʦʨ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʘʵʨʦʬʦʪʦʘʧʧʘ-

ʨʘʪʘ (ɸʌɸ) 

 

ʂ ʦʩʥʦʚʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʧʪʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ ɸʌɸ ʦʪʥʦʩʷʪ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʘʵʨʦʬʦ-

ʪʦʘʧʧʘʨʘʪʘkf  ð ʨʘʩʩʪʦʷʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʚʜʦʣʴ 

ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʦʪ ʟʘʜʥʝʡ ʫʟʣʦʚʦʡ ʪʦʯʢʠ ʦʙʲʝʢʪʠʚʘ 

ʜʦ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʘʵʨʦʬʦʪʦʢʘʤʝʨʳ. ʇʦ ʚʝ-

ʣʠʯʠʥʝ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʙʲʝʢʪʠʚʳ ʤʦʞʥʦ 

ʫʩʣʦʚʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʢʦʨʦʪʢʦʬʦʢʫʩʥʳʝ ʩ ʬʦ-

ʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʥʝ ʙʦʣʝʝ 150 ʤʤ, ʩʨʝʜʥʝʬʦ-

ʢʫʩʥʳʝ ð ʦʪ 150 ʜʦ 300 ʤʤ ʠ ʩʚʳʰʝ 300 ʤʤ ð 

ʜʣʠʥʥʦʬʦʢʫʩʥʳʝ. 

ɿʥʘʯʝʥʠʝ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʘʵʨʦʬʦʪʦʘʧ-

ʧʘʨʘʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩ ʫʯʸʪʦʤ ʛʣʫʙʠʥʳ (ʚʳʩʦʪʳ) ʩʥʠʤʘʝʤʦʛʦ ʢʘʨʴʝʨʘ. 

ɼʣʷ ʛʣʫʙʠʥʳ ʥʝ ʙʦʣʝʝ 300 ʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʙʨʘʪʴ 

ʦʙʲʝʢʪʠʚʳ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 70 ï 100 ʤʤ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʟʥʘʯʝʥʠʝ ʬʦʢʫʩʥʦʛʦ ʨʘʩ-

ʩʪʦʷʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʜʣʷ ʛʣʫʙʠʥ ʙʦʣʴʰʝ 500 ʤ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 200 ʤʤ. 

ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʬʦʪʦʢʘʤʝʨʳ ʘʵʨʦʬʦʪʦ-

ʘʧʧʘʨʘʪʘ ʧʨʠ ʘʵʨʦʬʦʪʦʩʲʸʤʢʝ ʢʘʨʴʝʨʦʚ ʚʳʙʠʨʘʝʤ 

ʠʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʘʩʰʪʘʙʘ ʩʲʸʤʢʠ, 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʢʘʨʴʝʨʘ, ʢʦʪʦʨʳʝ ʩʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʫ 1. 
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ʊʘʙʣʠʮʘ 1 

ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʢʘʤʝʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʄ:1  ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʢʘʨʴʝʨʘ, ʤ ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʢʘʤʝʨʳ, ʤʤ 

1:5000 ɼʦ 300 100 

1:8000 

ɼʦ 200 100 

200-300 140 

300-500 200 

1:10000 

ɼʦ 300 100 

300-400 140 

400-500 200 

 

ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʬʦʪʦʢʘʤʝʨʳ ʘʵʨʦʬʦʪʦ-

ʘʧʧʘʨʘʪʘ ʧʨʠ ʘʵʨʦʬʦʪʦʩʲʸʤʢʝ ʚʳʙʠʨʘʝʤ ʠʩʭʦʜʷ ʠʟ 

ʧʦʣʫʯʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʘʩʰʪʘʙʘ ʩʲʸʤʢʠ ʄʩ 

(1:5000), ʬʠʟʠʢʦ- ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʢʘʨʴʝʨʘ (140 ʤ). ʆʥʦ ʩʦʩʪʘʚʣʷʝʪ 

100 ʤʤ. 

 ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʪʳ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

 

ɺʳʩʦʪʫ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ H ï ʨʘʩʩʪʦʷʥʠʝ 

ʚʜʦʣʴ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʘʵʨʦʬʦʪʦʘʧʧʘʨʘʪʘ ʦʪ ʧʝʨʝʜ-

ʥʝʡ ʫʟʣʦʚʦʡ ʪʦʯʢʠ ʦʙʲʝʢʪʠʚʘ ʜʦ ʩʨʝʜʥʝʡ ʧʣʦʩʢʦ-

ʩʪʠ ʬʦʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʥʠʤʢʘ ʠ ʨʘʚʥʠʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

ʩk ʄfH Ö= ; 

ʛʜʝ fʢ - ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʘʵʨʦʬʦʪʦʘʧʧʘʨʘ-

ʪʘ; 

ʄʩ - ʟʥʘʤʝʥʘʪʝʣʴ ʤʘʩʰʪʘʙʘ ʩʦʩʪʘʚʣʷʝʤʦʛʦ 

ʧʣʘʥʘ. 

ʤH 10001010000100 3=ÖÖ= -
. 

ʆʧʨʝʜʝʣʷʝʤ ʟʥʘʯʝʥʠʝ ʙʘʟʠʩʘ ʬʦʪʦʛʨʘʬʠʨʦʚʘ-

ʥʠʷ ʚ ʤʘʩʰʪʘʙʝ ʩʥʠʤʢʘ ʧʦ ʬʦʨʤʫʣʝ: 

ʩʩʥʄl
100

ʈ100
ɺ ÖÖ

-
= ; 

ʛʜʝ ʈ ï ʧʨʦʜʦʣʴʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʩʥʠʤʢʦʚ, %; 

l ʩʥ ï ʨʘʟʤʝʨ ʩʥʠʤʢʘ (18Ĭ18 ʩʤ). 

ö
÷

õ
æ
ç

å

D-

D
+=

ʅʅ2

ʅ
5062ʈ ,%;  

ʛʜʝ ʅ ï ʚʳʩʦʪʘ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʤ; 

ȹʅ ï ʛʣʫʙʠʥʘ ʢʘʨʴʝʨʘ, ʤ. 

76,65
14010002

140
5062 =ö

÷

õ
æ
ç

å

-Ö
+=ʈ %. 

ʊʦʛʜʘ ʟʥʘʯʝʥʠʝ ʙʘʟʠʩʘ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩʦ-

ʩʪʘʚʠʪ: 

ʤɺ 04.5301000018,0
100

76,65100
=ÖÖ

-
= ʤ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʥʠʤʢʦʚ ʥʘ ʤʘʨʰʨʫ-

ʪʦʚ ʠ ʩʥʠʤʢʦʚ ʚ ʤʘʨʰʨʫʪʝ 

 

ɸʵʨʦʬʦʪʦʩʲʸʤʦʯʥʳʝ ʤʘʨʰʨʫʪʳ ʜʣʷ ʩʲʸʤʢʠ 

ʢʘʨʴʝʨʘ ʧʨʦʝʢʪʠʨʫʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʥʘʧʨʘʚʣʝ-

ʥʠʶ ʝʛʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. ʉʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ 

ʪʦʤʫ, ʯʪʦʙʳ ʢʘʨʴʝʨ ʙʳʣ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʥ ʟʘ ʤʠ-

ʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʨʰʨʫʪʦʚ. 

ʇʦʣʦʞʝʥʠʝ ʦʩʝʡ ʤʘʨʰʨʫʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʨʦʝʢʪʠʨʫʶʪ: ʩʠʤʤʝʪ-

ʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʧʨʠ ʜʚʫʭʩʪʦ-

ʨʦʥʥʝʤ ʨʘʟʚʠʪʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ; ʩʦ ʩʤʝʱʝʥʠʝʤ 

ʤʘʨʰʨʫʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʩ 

ʫʯʸʪʦʤ ʦʞʠʜʘʝʤʦʛʦ ʧʦʜʚʠʛʘʥʠʷ ʚʝʨʭʥʝʛʦ ʫʩʪʫʧʘ 

ʨʘʙʦʯʝʛʦ ʙʦʨʪʘ ʧʨʠ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʨʘʟʚʠʪʠʠ ʛʦʨ-

ʥʳʭ ʨʘʙʦʪ. ʊʘʢ ʢʘʢ ʦʜʥʦʛʦ ʤʘʨʰʨʫʪʘ ʜʣʷ ʩʲʸʤʢʠ 

ʥʝ ʜʦʩʪʘʪʦʯʥʦ, ʧʨʦʝʢʪʠʨʫʝʤ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʝʨʝ-

ʢʨʳʚʘʶʱʠʝʩʷ ʤʘʨʰʨʫʪʳ. ʆʩʠ ʘʵʨʦʩʲʸʤʦʯʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ʧʨʦʚʦʜʷʪ ʥʘ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʧʣʘʥʘʭ 

ʢʘʨʴʝʨʦʚ. ʅʘ ʦʩʷʭ ʥʘʤʝʯʘʶʪʩʷ ʚʭʦʜʥʳʝ - ʚʳʭʦʜ-

ʥʳʝ ʦʨʠʝʥʪʠʨʳ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʯʸʪʢʠʝ ʢʦʥʪʫʨʥʳʝ ʪʦʯʢʠ ʤʝʩʪʥʦʩʪʠ. ɽʩʣʠ ʪʘʢʠʝ 

ʪʦʯʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʪʦ ʧʦʣʦʞʝʥʠʝ ʦʩʝʡ ʩʲʸʤʢʠ 

ʤʘʨʰʨʫʪʦʚ ʦʪʤʝʯʘʶʪ ʥʘ ʤʝʩʪʥʦʩʪʠ ʩʧʝʮʠʘʣʴʥʦ 

ʟʘʤʘʨʢʠʨʦʚʘʥʥʳʤʠ ʪʦʯʢʘʤʠ, ʥʘ ʦʩʷʭ ʤʘʨʰʨʫʪʦʚ 

ʥʘʤʝʯʘʶʪ ʪʦʯʢʠ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʤʘʨʰʨʫʪʥʦʡ ʩʲʸʤ-

ʢʠ, ʧʨʦʜʦʣʴʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʩʥʠʤʢʦʚ. ʄʠʥʠʤʘʣʴ-

ʥʦʝ ʧʨʦʜʦʣʴʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʩʥʠʤʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 

55%, ʧʦʧʝʨʝʯʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ï 20%. 

ʀʩʭʦʜʷ ʠʟ ʧʣʦʱʘʜʠ, ʩʥʠʤʘʝʤʦʡ ʥʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʝʜʠʥʠʯʥʳʤ ʩʥʠʤʢʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝ-

ʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʬʦʪʦ-

ʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. 

ʈʘʟʤʝʨʳ ʩʥʠʤʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʪʦʨʦʥʦʡ L ʧʦ ʬʦʨʤʫʣʝ: 

( )

k

ʩʥ

f

lHH
L

ÖD-
= ;  

ʛʜʝ fʢ - ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. 

1548
1,0

18,0)1401000(
=

Ö-
=L ʤ. 

ʆʧʨʝʜʝʣʸʥʥʳʡ ʨʘʟʤʝʨ ʙʫʜʝʪ ʰʠʨʠʥʦʡ ʧʦʣʦʩʳ 

ʥʘ ʤʝʩʪʥʦʩʪʠ, ʩʥʠʤʘʝʤʦʡ ʦʜʥʠʤ ʤʘʨʰʨʫʪʦʤ. ɺ 

ʧʨʦʮʝʩʩʝ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥ ʨʘʩʧʦʣʘʛʘʝʪ-

ʩʷ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʢʘʨʴʝʨʘ. ʆʧʨʝʜʝʣʠʚ ʧʦʣʦʞʝ-

ʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʨʰʨʫʪʘ ʠ ʛʨʘʥʠʮʳ ʟʘʭʚʘʯʝʥʥʦʛʦ 

ʠʤ ʫʯʘʩʪʢʘ, ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʧʦʣʦʞʝʥʠʠ ʦʩʪʘʣʴ-

ʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʘʨʘʣʣʝʣʴʥʳ 

ʦʩʥʦʚʥʦʤʫ, ʠ ʠʤʝʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʦʨʠʝʥʪʘʮʠʶ, 

ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʤʘʨʰʨʫʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʧʝʨʝʯʥʦʝ ʧʝʨʝʢʨʳʪʠʝ, 

ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦ ʬʦʨʤʫʣʝ: 

HH2

H
5034Q

D-

D
Ö+= ,% ;  
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76,37
14010002

140
5034 =

-Ö
Ö+=Q %. 

ʈʘʩʩʯʠʪʳʚʘʝʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ 

ʤʘʨʰʨʫʪʘʤʠ: 

ʩʩʥʄl
100

Q100
D ÖÖ

-
= ;  

ʛʜʝ Q ï ʧʦʧʝʨʝʯʥʦʝ ʧʝʨʝʢʨʳʪʠʝ. 

48,9631000018,0
100

76,37100
=ÖÖ

-
=D  ʤ. 

ʆʧʨʝʜʝʣʷʝʤ ʯʠʩʣʦ ʤʘʨʰʨʫʪʦʚ ʧʦ ʬʦʨʤʫʣʝ: 

557,41
48,963

3737
11 º=+=+=

D

L
n m .  

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʤʘʨʰʨʫʪʦʚ ʥʘʭʦʜʠʤ 

ʢʦʣʠʯʝʩʪʚʦ ʩʥʠʤʢʦʚ ʚ ʢʘʞʜʦʤ ʤʘʨʰʨʫʪʝ: 

102
04,530

9,4026
2n2 =+=+=

B

Dm
.  

ʆʙʱʝʝ ʯʠʩʣʦ ʩʥʠʤʢʦʚ: 

ʩʥʠʤʢʦʚnnN 5010521 =Ö=Ö= .  

ʂʘʨʴʝʨ ʤʦʞʥʦ ʟʘʩʥʷʪʴ ʟʘ 3 ʤʘʨʰʨʫʪʘ, ʥʦ, ʠʤʝʷ 

ʦʪʚʘʣ ʠ ʩʢʣʘʜ ʇʀ, ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʘʤ 

ʧʦʥʘʜʦʙʠʪʴʩʷ 5 ʤʘʨʰʨʫʪʦʚ. 

 ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʧʦʟʥʘʢʦʚ ʠ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ 

 

ʇʝʨʝʜ ʢʘʞʜʦʡ ʘʵʨʦʬʦʪʦʩʲʸʤʢʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʥʘʟʝʤʥʘʷ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚ-

ʢʘ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʞʜʦʡ 

ʩʪʝʨʝʦʧʘʨʳ ʩʥʠʤʢʦʚ (ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʧʝʨʝʢʨʳʚʘʶ-

ʱʠʭʩʷ ʩʥʠʤʢʦʚ ʤʘʨʰʨʫʪʘ) ʪʨʝʤʷ, ʢʘʢ ʤʠʥʠʤʫʤ, 

ʯʝʪʳʨʴʤʷ ʧʫʥʢʪʘʤʠ ʧʣʘʥʦʚʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. 

ʇʫʥʢʪʳ ʧʣʘʥʦʚʦʛʦ ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

(ʦʧʦʟʥʘʢʠ) ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʚ ʤʝʩʪʘʭ ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʤʳʭ ʘʵʨʦ-

ʬʦʪʦʩʲʸʤʦʢ, ʠʭ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦʩʝʨʝʜʠʥʝ ʧʝʨʝʢʨʳ-

ʪʠʷ ʩʥʠʤʢʦʚ ʩʤʝʞʥʳʭ ʤʘʨʰʨʫʪʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʮʝʣʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥʳ 

ʧʫʥʢʪʳ ʦʩʥʦʚʥʦʡ ʦʧʦʨʥʦʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʜʦʣʛʦʚʨʝ-

ʤʝʥʥʳʝ ʧʫʥʢʪʳ ʩʲʸʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, ʥʘʭʦʜʷ-

ʱʠʝʩʷ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʢʘʨʴʝʨʫ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʫʧʣʦʪʥʠʚʰʠʭʩʷ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʘʭ ʠ ʥʝʨʘʙʦʯʠʭ 

ʙʦʨʪʘʭ ʢʘʨʴʝʨʦʚ. ɺ ʨʘʙʦʯʝʡ ʟʦʥʝ ʢʘʨʴʝʨʘ ʠ ʧʦʨʦʜ-

ʥʳʭ ʦʪʚʘʣʘʭ, ʩʝʪʠ ʩʲʸʤʦʯʥʳʭ ʧʫʥʢʪʦʚ, ʫʪʨʘʯʝʥʥʳʝ 

ʟʘ ʤʝʞʩʲʸʤʦʯʥʳʡ ʧʝʨʠʦʜ, ʢʘʢ ʠ ʧʨʠ ʜʨʫʛʠʭ ʩʧʦʩʦ-

ʙʘʭ ʩʲʸʤʢʠ, ʩʦʩʪʘʚʣʷʝʪʩʷ ʟʘʥʦʚʦ. ɼʣʷ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʲʸʤʦʯʥʳʭ ʧʫʥʢʪʦʚ, ʠʭ 

ʧʝʨʝʜ ʢʘʞʜʦʡ ʦʯʝʨʝʜʥʦʡ ʘʵʨʦʬʦʪʦʩʲʸʤʢʦʡ ʤʘʨʢʠ-

ʨʫʶʪ, ʩ ʪʝʤ ʨʘʩʯʸʪʦʤ, ʯʪʦʙʳ ʦʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʟʥʘʢ 

(ʢʨʫʞʦʢ, ʢʚʘʜʨʘʪ, ʪʨʝʫʛʦʣʴʥʠʢ, ʥʦ ʫʜʦʙʥʝʝ ʢʨʝʩʪ ʩ 

ʨʘʟʨʳʚʦʤ ʧʦ ʩʝʨʝʜʠʥʝ) ʭʦʨʦʰʦ ʙʳʣ ʚʠʜʝʥ ʥʘ ʬʦʥʝ 

ʩʥʠʤʢʘ ʧʨʠ ʨʘʩʩʤʘʪʨʠʚʘʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʚ ʙʠʥʦʢʫ-

ʣʷʨ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ. 

ɺʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʦʧʦʟʥʘʢʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ 

ʪʦʯʥʦʩʪʴʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʠ ʥʠʚʝʣʠ-

ʨʦʚʘʥʠʷ ʯʝʪʚʸʨʪʦʛʦ ʢʣʘʩʩʘ 
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DRAFTING A GROUND -BASED STEREO PHOTOGRAPHIC SURVEY IN THE P. LEFT KIZAS 

TASHTYPSKY DISTRICT OF THE REPUBLIC OF KHAKASSIA  

 

Abstract 
The article provides data on the stereo photogrammetric survey, selects the locations of the photographic 

bases and their lengths, determines the maximum and minimum distance from the point to be removed to the 

baseline, establishes the boundaries of the area to be removed, and performs correction points design. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʥʘʟʥʘʯʝʥʠʠ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʚʳʙʠʨʘʶʪʩʷ ʤʝ-

ʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʟʠʩʦʚ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʠʭ ʜʣʠʥʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʥʠʤʘʝʤʦʡ ʪʦʯʢʠ ʜʦ ʣʠʥʠʠ ʙʘʟʠʩʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʛʨʘʥʠʮʳ ʩʥʠʤʘʝʤʦʡ ʤʝʩʪʥʦʩʪʠ 

(ʫʯʘʩʪʢʘ), ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʨʨʝʢʪʫʨʥʳʭ ʪʦʯʝʢ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ, ʙʘʟʠʩ, ʢʦʨʨʝʢʪʫʨʥʳʝ ʪʦʯʢʠ. 

Keywords: stereophotogrammetric survey, basis, correction points. 

 

ʎʝʣ:ɹ ɺ ʧʝʨʠʦʜ ʛʝʦʣʦʛʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʘʵʨʦʬʦʪʦʩʲʝʤʢʫ, ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ 3D ï ʧʣʘʥʦʚ ʫʯʘʩʪʢʦʚ ʤʝʩʪʥʦʩʪʠ, ʧʦʣʫ-

ʯʝʥʠʷ ʚ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʚʩʝʛʦ ʦʙʲʝʢʪʘ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʯʘʩʪʝʡ. 

ɸʵʨʦʬʦʪʦʩʲʸʤʢʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʫʶ ʠ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʫʶ. ʇʨʠ ʢʦʤ-

ʙʠʥʠʨʦʚʘʥʥʦʡ ʩʲʝʤʢʝ ʢʦʥʪʫʨʥʫʶ ʯʘʩʪʴ ʧʣʘʥʘ ʩʦ-

ʩʪʘʚʣʷʶʪ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ, ʘ ʨʝʣʴʝʬ 

ʩʥʠʤʘʶʪ ʧʨʠ ʧʦʤʦʱʠ ʤʝʥʟʫʣʴʥʦʡ ʩʲʝʤʢʠ. ʄʝʪʦ-

ʜʘʤʠ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ 

ʧʦ ʘʵʨʦʩʥʠʤʢʘʤ ʩʦʩʪʘʚʣʷʶʪ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ 

ʧʣʘʥ ʤʝʩʪʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʛʦʨʠʟʦʥʪʘʣʠ ʥʘʥʦʩʷʪʩʷ ʚ 

ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ. 

ʇʨʠ ʥʘʟʝʤʥʦʡ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ 

ʩʲʝʤʢʝ ʨʘʟʙʠʚʘʶʪ ʚ ʢʘʨʴʝʨʝ ʥʝʩʢʦʣʴʢʦ ʙʘʟʠʩʦʚ, 

ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʮʦʚ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪ ʛʝʦʜʝʟʠ-

ʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ. ʉ ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ ʙʘʟʠʩʘ ʧʨʦʠʟ-

ʚʦʜʷʪ ʬʦʪʦʪʝʦʜʦʣʠʪʦʤ ʬʦʪʦʩʲʝʤʢʫ ʫʯʘʩʪʢʘ ʢʘʨʴʝ-

ʨʘ. 

ʅʘʟʝʤʥʘʷ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʬʦʪʦʛʨʘʤʤʝʪ-

ʨʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʧʦʣʫʯʘʶʪ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ ʤʝʩʪʥʦʩʪʠ, ʛʦʨʥʳʭ ʚʳʨʘ-

ʙʦʪʦʢ, ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʧʨʦʯʠʭ ʦʙʲʝʢʪʦʚ. ʆʥʘ 

ʥʘʰʣʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ 

ʨʘʙʦʪʘʭ. ɽʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʫʜʦʙʥʦʩʪʴʶ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʨʘʙʦʪ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʫʯʠʪʴ ʧʦ-

ʜʚʠʞʥʳʭ ʠ ʥʝ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʪʨʫʜ-

ʥʦʜʦʩʪʫʧʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʛʦʨʥʦʤ ʜʝʣʝ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʩʣʝʜʫʶʱʠʝ 

ʚʠʜʳ ʥʘʟʝʤʥʦʡ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤ-

ʢʠ: 

- ʅʘʟʝʤʥʘʷ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ 
ʩʲʝʤʢʘ. 

- ʂʦʨʦʪʢʦʙʘʟʠʩʥʘʷ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝ-
ʩʢʘʷ ʩʲʝʤʢʘ. 

ʉʲʝʤʢʘ ʦʜʠʥʦʯʥʳʤʠ ʩʥʠʤʢʘʤʠ. 

ɺʳʙʦʨ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʟʠʩʦʚ ʬʦʪʦʛʨʘ-

ʬʠʨʦʚʘʥʠʷ 

 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʩʪʘ ʧʦʣʦʞʝʥʠʷ ʙʘʟʠʩʘ ʬʦʪʦ-

ʛʨʘʬʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʩʣʝʜʫʶ-

ʱʠʤʠ ʧʨʘʚʠʣʘʤʠ: 

- ʙʘʟʠʩʳ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʳʰʝ ʩʥʠʤʘʝʤʳʭ ʫʯʘʩʪʢʦʚ ʠʣʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ 

ʥʠʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʩʥʠʤʦʢ ʧʦʧʘʜʘʶʪ ʚʩʝ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ɽʩʣʠ ʙʘʟʠʩ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʠʞʝ 

ʩʥʠʤʘʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʪʦ ʧʦʷʚʣʷʶʪʩʷ ʤʸʨʪʚʳʝ ʟʦʥʳ. 

- ʙʘʟʠʩʳ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʩʪʘʭ ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ-

ʣʦʞʝʥʠʷ ʙʘʟʠʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʪʦʯ-
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ʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʦʵʪʦʤʫ ʪʦʯʢʠ ʙʘʟʠʩʘ 

ʜʦʣʞʥʳ ʩʣʫʞʠʪʴ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ. 

- ʙʘʟʠʩʳ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʫʤ ʨʘʙʦʪ ʧʦ ʠʭ ʩʦ-

ʟʜʘʥʠʶ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʩʥʠʤʘʝʤʫʶ 

ʧʣʦʱʘʜʴ. 

- ʙʘʟʠʩ ʜʦʣʞʝʥ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʦʩ-

ʥʦʚʥʦʤʫ ʬʨʦʥʪʫ ʨʘʙʦʪ ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʦʤʠʤʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠ 

ʙʦʣʴʰʠʡ ʟʘʭʚʘʪ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʩʣʫ-

ʯʘʝ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ.  

- ʙʘʟʠʩʳ ʨʘʟʤʝʱʘʶʪ ʩ ʪʘʢʠʤ ʨʘʩʯʸʪʦʤ, ʯʪʦʙʳ 

ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ ʧʦʣʥʦʪʳ 

ʩʲʸʤʢʠ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝ ʠʟʣʦʞʝʥʥʳʝ ʧʨʘʚʠʣʘ ʧʨʠʥʠ-

ʤʘʝʤ 4 ʙʘʟʠʩʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʥʠʤʘʝʤʦʛʦ 

ʫʯʘʩʪʢʘ ʠ ʨʝʣʴʝʬʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ 

ʚʘʨʠʘʥʪʳ ʩʲʸʤʢʠ: 

1. ʌʦʪʦʪʝʦʜʦʣʠʪʥʘʷ ʩʲʸʤʢʘ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʦʛʦ ʙʦʨʪʘ ʢʘʨʴʝʨʘ. ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʟʘʩʥʠʤʘʝʪʩʷ 

ʙʦʣʴʰʦʡ ʧʦ ʬʨʦʥʪʫ ʫʯʘʩʪʦʢ ʧʦʨʦʜ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʪʩʫʪʩʪʚʫʶʪ ʤʸʨʪʚʳʝ ʟʦʥʳ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʲʸʤʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʦʪʩʪʦʷʥʠʝʤ ʠ ʩʣʫʞʠʪ 

ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʧʣʘʥʦʚ, ʢʨʦʤʝ 

ʪʦʛʦ ʤʦʞʝʪ ʥʝ ʦʙʝʩʧʝʯʠʪʴʩʷ ʟʘʭʚʘʪ ʥʠʞʥʠʭ ʛʦʨʠ-

ʟʦʥʪʦʚ. 

2. ʉʲʸʤʢʘ ʩ ʥʝʨʘʙʦʯʝʛʦ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʠʣʠ ʩ 

ʚʥʫʪʨʝʥʥʠʭ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ. 

3. ʉʲʸʤʢʘ ʩ ʨʘʙʦʯʠʭ ʧʣʦʱʘʜʦʢ ʫʩʪʫʧʦʚ. 

4. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ. 

ʇʨʠʤʝʥʷʝʤ ʬʦʪʦʪʝʦʜʦʣʠʪʥʫʶ ʩʲʝʤʢʫ ʩ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʦʛʦ ʙʦʨʪʘ ʢʘʨʴʝʨʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥ ʙʘʟʠʩʦʚ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

 

ɹʘʟʠʩʳ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʘʟʤʝʱʘʝʤ ʚʳʰʝ 

ʩʥʠʤʘʝʤʳʭ ʫʩʪʫʧʦʚ ʠʣʠ, ʚ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ, ʥʘ ʨʘʚ-

ʥʦʡ ʚʳʩʦʪʝ ʩ ʥʠʤʠ, ʩ ʫʯʸʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘ-

ʪʦʯʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʩʤʝʞʥʳʭ ʩʪʝʨʝʦʧʘʨ ʠ ʤʠʥʠ-

ʤʘʣʴʥʳʭ ʟʦʥ. ʇʨʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʙʘʟʠʩʥʳʭ ʪʦʯʝʢ ʥʘʜ ʥʠʤʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʧʦʩʪʦʷʥ-

ʥʳʝ ʩʪʦʣʠʢʠ. ɺʳʙʠʨʘʝʤʘʷ ʜʣʠʥʘ ʙʘʟʠʩʘ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʫʶ ʪʦʯʥʦʩʪʴ ʩʲʸʤʢʠ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʫ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʨʘʙʦʪ 0,4 ʤʤ ʚ ʤʘʩ-

ʰʪʘʙʝ ʧʣʘʥʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʢʘ-

ʨʴʝʨʘ ʜʣʠʥʫ ʙʘʟʠʩʘ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

tfʄ

ʫ
ɺ

ɼ

ÖÖ
Ö=

2

15 ,   (1) 

ʛʜʝ ɼʫï ʦʪʩʪʦʷʥʠʝ ʜʘʣʴʥʝʡ ʛʨʘʥʠʮʳ ʫʯʘʩʪʢʘ 

ʥʘ ʩʪʝʨʝʦʧʘʨʝ; 

f  ï ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʩʲʸʤʦʯʥʦʡ ʢʘʤʝʨʳ;  

M  ï ʟʥʘʤʝʥʘʪʝʣʴ ʤʘʩʰʪʘʙʘ ʩʦʩʪʘʚʣʷʝʤʦʛʦ 

ʧʣʘʥʘ; 

 t ï ʢʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ: 

t = cosű-0,3sinű,  

ʛʜʝ ű-ʫʛʦʣ ʩʢʦʩʘ, ʨʘʚʥʳʡ 31,5Á 

( 6958906,0=t ). 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʲʝʤʢʠ ʢʘ-

ʨʴʝʨʘ ʜʣʷ ʧʦʜʩʯʝʪʘ ʦʙʲʝʤʦʚ ʠʟʚʣʝʯʝʥʥʦʡ ʛʦʨʥʦʡ 

ʤʘʩʩʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ ʙʘʟʠʩʘ ʧʦʣʴʟʫʝʤʩʷ 

ʬʦʨʤʫʣʦʡ: 

ftd

kʫ
ɺ

ɼ

5

2 Ö
= ;   (2) 

ʛʜʝ d  ï ʰʠʨʠʥʘ ʵʢʩʢʘʚʘʪʦʨʥʦʡ ʟʘʭʦʜʢʠ; 

 k  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫ-

ʣʝ: 

 

b

a

cos

sin
=k ,   (3) 

Ŭ ï ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʝʢʪʠʨʫʶʱʝ-

ʛʦ ʣʫʯʘ ʠ ʦʙʦʙʱʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʙʨʦʚʢʠ ʫʩʪʫ-

ʧʘ ʥʘ ʜʘʣʴʥʝʤ ʧʣʘʥʝ; 

ɓ ï ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʝʢʪʠʨʫʶʱʝ-

ʛʦ ʣʫʯʘ ʠ ʦʩʠ ʋʌ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂ ʨʘʩʯʝʪʫ ʜʣʠʥʳ ʙʘʟʠʩʘ ʧʨʠ ʥʘʟʝʤʥʦʡ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʝ: 

ʘ ï ʥʦʨʤʘʣʴʥʳʡ ʚʠʜ ʩʲʝʤʢʠ, ʣʠʥʠʷ ʙʨʦʚʢʠ ʫʩʪʫʧʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʦʩʠ ʋʬ; 

ʙ ï ʥʦʨʤʘʣʴʥʳʡ ʚʠʜ ʩʲʝʤʢʠ, ʣʠʥʠʷ ʙʨʦʚʢʠ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦʜ ʫʛʣʦʤ ʢ ʦʩʠ ʋʬ; 

ʚ ï ʨʘʚʥʦʦʪʢʣʦʥʝʥʥʳʡ ʚʠʜ ʩʲʝʤʢʠ. 

 

ʄʘʩʰʪʘʙ ʩʦʩʪʘʚʣʷʝʤʦʛʦ ʧʣʘʥʘ ʧʨʠʥʠʤʘʝʤ 

1:5000. ʆʪʩʪʦʷʥʠʝ ʜʘʣʴʥʝʡ ʛʨʘʥʠʮʳ ʥʘ ʩʪʝʨʝʦʧʘʨʝ 

ʦʧʨʝʜʝʣʷʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʠʤʝʶʱʝʤʫʩʷ ʧʣʘ-

ʥʫ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʨʘʚʥʦ-
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ʦʪʢʣʦʥʸʥʥʦʛʦ ʩʣʫʯʘʷʭ ʩʲʸʤʢʠ ɼʫ  ʙʝʨʸʤ ʧʦ ʪʦʤʫ 

ʩʣʫʯʘʶ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʥʘ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ. 

ʀʟʤʝʨʝʥʠʝ ɼʫ  ʚʳʧʦʣʥʷʝʤ ʧʨʦʤʝʨʦʤ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʫ, ʦʧʫʱʝʥ-

ʥʦʤʫ ʠʟ ʪʦʯʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʩʪʦʷʥʠʷ ʥʘ ʣʠʥʠʶ 

ʙʘʟʠʩʘ.  

ʄʘʩʰʪʘʙ ʩʦʩʪʘʚʣʷʝʤʦʛʦ ʧʣʘʥʘ ʧʨʠʥʠʤʘʝʤ 

1:10000. ʆʪʩʪʦʷʥʠʝ ʜʘʣʴʥʝʡ ʛʨʘʥʠʮʳ ʥʘ ʩʪʝʨʝʦʧʘ-

ʨʝ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʠʤʝʶʱʝʤʫʩʷ ʧʣʘʥʫ. ɺ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʨʘʚʥʦʦʪʢʣʦʥʸʥʥʦʛʦ 

ʩʣʫʯʘʷʭ ʩʲʸʤʢʠ ɼʫ  ʙʝʨʸʤ ʪʘʢʦʡ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʥ 

ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ. ʀʟʤʝʨʝʥʠʝ ɼʫ  ʚʳʧʦʣʥʷ-

ʝʪʩʷ ʧʨʦʤʝʨʦʤ ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʙʘʟʠʩʘ 

ʜʦ ʜʘʣʴʥʝʡ ʛʨʘʥʠʮʳ ʫʯʘʩʪʢʘ ʦʙʨʘʙʦʪʢʠ.  

ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʢʘʤʝʨʳ ʧʨʠ ʥʘʟʝʤʥʦʡ 

ʩʪʝʨʝʦʬʦʪʦʩʲʸʤʢʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʵʣʝʤʝʥ-

ʪʦʤ. ʆʥʦ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ 

ʢʘʨɹʝʨʘ (ʤʝʥʝʝ 400ʤ), ʦʪ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʩʥʠʤʘʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʦʣʷ ʟʘʭʚʘʪʘ ʩʥʠʤʘ-

ʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʧʦʣʷ ʟʨʝʥʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʩʲʸʤʢʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʠ ʥʘʦʙʦʨʦʪ. ɺʳʙʠʨʘʝʤ ʬʦ-

ʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʚ ʢʘʤʝʨʘʭ ʧʨʠ ʩʲʸʤʢʘʭ ʛʦʨʥʳʭ 

ʨʘʙʦʪ ʥʘ ʢʘʨʴʝʨʝ, ʨʘʚʥʳʤ 200 ʤʤ. ʇʨʠ ʵʪʦʤ ʥʘ 

ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʩʢʘʟʳʚʘʝʪ-

ʩʷ ʪʦʯʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

ʇʨʠʥʷʚ ʠ ʠʟʤʝʨʠʚ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪ-

ʨʳ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚʳʯʠʩʣʷʝʤ ʙʘʟʠʩʳ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ: 

;1,84
6959,020010000

5,2793
15

2

1 ʤB =
ÖÖ

Ö=  

.1,78
6959,020010000

9,2691
15

2

2 ʤB =
ÖÖ

Ö=  

.8,58
6959,020010000

6,2336
15

2

3 ʤB =
ÖÖ

Ö=  

.6,76
6959,020010000

3,2665
15

2

4 ʤB =
ÖÖ

Ö=  

 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʣʠʥʠʠ ʙʘʟʠʩʘ ʜʦ ʩʥʠʤʘʝʤʦʡ ʪʦʯʢʠ 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʪʩʪʦʷʥʠʝ ʪʦʯʝʢ ʦʪ ʣʠʥʠʠ ʙʘ-

ʟʠʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʤʘʩʰʪʘʙʦʤ ʩʲʸʤ-

ʢʠ. 

minmax Mfy kÖ=
   

(4) 

ʆʧʳʪʥʳʤʠ ʜʘʥʥʳʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʠ-

ʤʘʣʴʥʳʡ ʤʘʩʰʪʘʙ ʩʥʠʤʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʩʰʪʘ-

ʙʦʤ ʧʣʘʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ: 

mM Ö= 8,3min ,     (5) 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ 
mfy k ÖÖ= 8,3max , 

ʛʜʝ m - ʟʥʘʤʝʥʘʪʝʣʴ ʤʘʩʰʪʘʙʘ ʧʣʘʥʘ. 

ʤy 76001050008,3190 3

max =ÖÖÖ= -
 

ʇʨʠʥʠʤʘʝʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 4000ʤ 

ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʩʣʫʯʘʝ ʩʲʝʤʢʠ, ʘ ʧʨʠ ʨʘʚʥʦʦʪʢʣʦ-

ʥʝʥʥʦʤ ï 3400 ʤ (ʊʘʙʣʠʮʘ 1), ʪʘʢ ʢʘʢ ʵʪʠ ʨʘʩʩʪʦʷ-

ʥʠʷ ʥʝ ʧʨʝʚʳʰʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʨʘʟ-

ʤʝʨʦʚ ʢʘʨʴʝʨʘ ʠ ʩʦʦʪʚʝʪʚʫʶʪ ʜʦʧʫʩʢʘʤ ʚʳʙʨʘʥʥʦ-

ʛʦ ʧʨʠʙʦʨʘ: ʩʪʝʨʝʦʘʚʪʦʛʨʘʬʘ 1318 EL. 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʦʪʩʪʦʷʥʠʡ 

ʇʨʠʙʦʨ ɺʠʜ ʩʲʝʤʢʠ 
ɼʦʧʫʩʪʠʤʦʝ ʦʪʩʪʦʷʥʠʝ 

1:1000 1:2000 

ʉʪʝʨʝʦʘʚʪʦʛʨʘʬ 1318 
ʅʦʨʤʘʣʴʥʳʡ 800 1600 

ʈʘʚʥʦʦʪʢʣʦʥʝʥʥʳʡ 800 1600 

ʉʪʝʨʝʦʘʚʪʦʛʨʘʬ 1318 EL 
ʅʦʨʤʘʣʴʥʳʡ 2000 4000 

ʈʘʚʥʦʦʪʢʣʦʥʝʥʥʳʡ 1700 3400 

ʉʪʝʨʝʦʘʚʪʦʛʨʘʬ 
ʅʦʨʤʘʣʴʥʳʡ 2400 4800 

ʈʘʚʥʦʦʪʢʣʦʥʥʥʳʡ 1700 3400 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʣʠʥʠʠ ʙʘʟʠʩʘ ʜʦ ʩʥʠʤʘʝʤʦʡ ʪʦʯʢʠ 

 

ʇʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʩʥʠʤʘʝʤʳʭ ʪʦʯʝʢ ʢ ʣʠʥʠʠ 

ʙʘʟʠʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʘʨʘʣʣʘʢʪʠʯʝʩʢʠʡ ʫʛʦʣ g. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʧʘʨʘʣʣʘʢʪʠʯʝʩʢʦʛʦ 

ʫʛʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʝʜʝʣʴʥʦʤʫ ʤʠʥʠʤʘʣʴ-

ʥʦʤʫ ʦʪʩʪʦʷʥʠʶ ʪʦʯʝʢ ʦʪ ʣʠʥʠʠ ʙʘʟʠʩʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʝ-

ʨʝʦʵʬʬʝʢʪ ʠʩʯʝʟʘʝʪ. ʇʨʦʚʝʜʸʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠ-

ʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʦʪʩʪʦʷʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ: 

( )By Ö·= 0,45,3min ,   (6) 

ʛʜʝ ɺ ï ʜʣʠʥʘ ʙʘʟʠʩʘ. 

;4,3361,8441min ʤy =Ö=  

;4,3121,7842min ʤy =Ö=  

.2,2358,5843min ʤy =Ö=  

.4,3066,7644min ʤy =Ö=  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʲʝʤʢʠ ʙʫʜʝʪ ʟʘʩʥʷʪ ʚʝʩʴ ʢʘʨʴʝʨ. 

 ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʩʥʠʤʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 

 

ɹʦʢʦʚʳʝ ʛʨʘʥʠʮʳ ʩʥʠʤʘʝʤʦʛʦ ʩ ʙʘʟʠʩʘ ʫʯʘʩʪ-

ʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʢʪʦʨʦʤ ʟʘʭʚʘʪʘ ʬʦʪʦʢʘʤʝʨʳ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ, ʯʪʦ ʜʣʷ ʬʦʪʦʪʝʦʜʦʣʠʪʘ Photheo 

19/1318, ʢʦʪʦʨʳʤ ʤʳ ʚʝʜʝʤ ʬʦʪʦʩʲʝʤʢʫ, ʩʦʩʪʘʚʠʪ 

¯45 . ʃʫʯʠ ʩʝʢʪʦʨʘ ʧʦʣʫʯʘʶʪ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʘʚʦ-

ʛʦ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʣʫʯʘ ʣʝʚʦʛʦ ʩʥʠʤʢʘ ʠ ʣʝʚʦʛʦ 
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ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʣʫʯʘ ʧʨʘʚʦʛʦ ʩʥʠʤʢʘ. ɹʦʢʦʚʳʝ ʛʨʘ-

ʥʠʮʳ ʧʨʦʚʦʜʠʤ ʜʣʷ ʢʘʞʜʦʡ ʩʪʝʨʝʦʧʘʨʳ ʦʪʜʝʣʴʥʦ. 

ɺʤʝʩʪʝ ʩ ʣʠʥʠʷʤʠ, ʧʨʦʚʝʜʸʥʥʳʤʠ ʧʘʨʘʣʣʝʣʴʥʦ 

ʣʠʥʠʠ ʙʘʟʠʩʘ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ maxy ʠ miny  ʙʦʢʦ-

ʚʳʝ ʛʨʘʥʠʮʳ ʜʘʶʪ ʧʣʦʱʘʜʴ ʩʲʸʤʢʠ ʩʪʝʨʝʦʧʘʨʳ. 

ɹʣʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ miny . ɼʘʣʴʥʷʷ 

ʛʨʘʥʠʮʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʛʨʘʥʠʮʝʡ ʩʥʠʤʘʝʤʦʛʦ 

ʫʯʘʩʪʢʘ, ʪ.ʢ. ʚʩʝ ʪʦʯʢʠ ʩʲʝʤʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʞʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ 

ʛʨʘʥʠʮʳ ʩʥʠʤʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʯʝʨʪʠʤ ʥʘ ʧʣʘʥʝ ʢʘ-

ʨʴʝʨʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʠ ʧʦʣʥʦʪʳ ʩʲʸʤ-

ʢʠ, ʛʨʘʥʠʮʳ ʩʥʠʤʘʝʤʳʭ ʦʪʜʝʣʴʥʳʤʠ ʩʪʝʨʝʦʧʘʨʘʤʠ 

ʫʯʘʩʪʢʦʚ ʧʝʨʝʢʨʳʚʘʶʪʩʷ (ʨʠʩʫʥʦʢ 2).  

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʧʝʨʝʢʨʳʪʠʷ ʩʪʝʨʝʦʧʘʨʳ 

 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʥʦʪʳ ʟʘʭʚʘʪʘ ʩʥʠʤʘʝʤʳʭ 

ʫʯʘʩʪʢʦʚ ʧʦ ʚʝʨʪʠʢʘʣʠ 

 

ʇʦʣʥʦʪʘ ʩʲʸʤʢʠ ʫʯʘʩʪʢʘ ʧʨʦʚʝʨʷʝʪʩʷ ʧʫʪʸʤ 

ʧʦʩʪʨʦʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʟʨʝʟʘ ʜʣʷ ʙʘʟʠʩʘ ʬʦ-

ʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʤʫ ʥʘʧʨʘʚʣʝ-

ʥʠʶ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʢʘʞʜʳʡ ʣʫʯ ʦʪ ʬʦʪʦʢʘʤʝʨʳ 

ʩʚʦʙʦʜʝʥ, ʥʝ ʧʝʨʝʩʝʢʘʷ ʣʠʥʠʶ ʢʦʥʪʫʨʘ, ʧʦʧʘʜʘʝʪ 

ʥʘ ʩʥʠʤʘʝʤʫʶ ʪʦʯʢʫ, ʩʲʸʤʢʘ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʙʝʟ 

ʤʸʨʪʚʳʭ ʟʦʥ ʚ ʧʨʝʜʝʣʘʭ ʩʥʠʤʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. 

 ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʨʪʚʳʭ ʟʦʥ 

 

ʂʘʢ ʧʨʘʚʠʣʦ, ʬʦʪʦʪʝʦʜʦʣʠʪʥʘʷ ʩʲʸʤʢʘ ʥʝ ʤʦ-

ʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʮʝʣʠʢʦʤ ʜʣʷ ʚʩʝʛʦ ʢʘʨʴʝʨʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʩʥʠʤʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʠ 

ʟʘʭʚʘʪʘ ʦʙʲʝʢʪʘ ʧʦ ʚʝʨʪʠʢʘʣʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʙʦʣʴʰʠʝ ʠʣʠ ʤʝʥʴʰʠʝ ʫʯʘʩʪʢʠ ʢʘʨʴʝʨʘ, ʚʳʧʘʜʘʶ-

ʱʠʝ ʠʟ ʩʲʸʤʢʠ. ʅʘʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠ-

ʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʲʸʤʢʠ ʵʪʠʭ ʫʯʘʩʪʢʦʚ. ʆʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʩʥʷʪʳ ʧʫʪʸʤ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʫʞʝ 

ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʙʘʟʠʩʘ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, 

ʩʲʸʤʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʪʝʨʝʦʧʘʨʳ ʫʞʝ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʙʘʟʠʩʦʚ. ʉ ʟʘʢʣʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʙʘʟʠʩʦʚ ʠ ʩʲʸʤʢʠ ʩ ʥʠʭ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʸʤ-

ʢʦʡ. 

 ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʬʦʪʦʪʝʦʜʦʣʠʪʥʘʷ ʩʲʸʤʢʘ ʚʳ-

ʧʦʣʥʝʥʘ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʜʣʷ ʚʩʝʛʦ ʢʘʨʴʝʨʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʤʝʨʪʚʳʭ ʟʦʥ.  

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʨʨʝʢʪʫʨʥʳʭ ʪʦʯʝʢ 

 

ʂʘʞʜʘʷ ʩʪʝʨʝʦʧʘʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʨʨʝʢ-

ʪʫʨʥʳʤʠ ʪʦʯʢʘʤʠ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷ-

ʝʤ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʬʦʪʦʪʝʦʜʦʣʠʪʥʦʡ ʩʲʸʤʢʠ. ɼʣʷ 

ʢʦʨʨʝʢʪʫʨʥʳʭ ʪʦʯʝʢ ʧʨʠʥʠʤʘʝʤ ʯʸʪʢʠʝ ʪʦʯʢʠ ʩʥʠ-

ʤʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʧʝʮʠʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʤʘʨʢʠ. ʂʦʨʨʝʢʪʫʨʥʳʝ ʪʦʯʢʠ ʟʘʢʨʝʧʣʷʶʪʩʷ ʤʝʪʘʣ-

ʣʠʯʝʩʢʠʤʠ ʪʨʫʙʢʘʤʠ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʙʳʣʦ ʫʩʪʘ-

ʥʦʚʣʝʥʦ 12 ʢʦʨʨʝʢʪʫʨʥʳʭ ʪʦʯʝʢ. ʆʙʦʟʥʘʯʠʣʠ ʠʭ ʥʘ 

ʧʣʘʥʝ ʦʢʨʫʞʥʦʩʪʴʶ ʩ ʮʝʥʪʨʦʤ ʚ ʚʠʜʝ ʪʦʯʢʠ. 

ɼʣʷ ʤʘʨʢʠʨʦʚʢʠ ʢʦʨʨʝʢʪʫʨʥʳʭ ʪʦʯʝʢ, ʥʘ ʥʠʭ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʩʪʘʥʜʘʨʪʥʳʝ ʤʘʨʢʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ 

ʚ ʚʠʜʝ ʱʠʪʦʚ ʠʟ ʬʘʥʝʨʳ, ʘʣʶʤʠʥʠʷ, ʤʘʪʝʨʠʠ. ʈʘʟ-

ʤʝʨʳ ʱʠʪʦʚ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

kf

ʫ
ʘ max06,0 Ö= ;  

 

kf

y
b max02,0 Ö= ,  (7) 

ʛʜʝ aʠ b - ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʨʘʟʤʝʨʳ ʱʠʪʘ. 

ʤa 28,2
200

7600
06,0 =Ö= ;

 .76,0
200

7600
02,0 ʤb =Ö=  

ʇʦʣʦʞʝʥʠʝ ʢʦʨʨʝʢʪʫʨʥʳʭ ʪʦʯʝʢ ʚ ʧʣʘʥʝ ʦʧʨʝ-

ʜʝʣʷʝʤ ʩʦʛʣʘʩʥʦ ʩʭʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥ-

ʢʝ 3. 
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ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʨʘʩʩʪʘʥʦʚʢʠ ʢʦʨʨʝʢʪʫʨʥʳʭ ʪʦʯʝʢ 

 

ɺʳʚʦʜ: ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘ ʜʣʷ 

ʥʘʟʝʤʥʦʡ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʤʳ 

ʨʘʩʩʯʠʪʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʙʘʟʠʩʦʚ ʬʦʪʦʛʨʘʬʠʨʦʚʘ-

ʥʠʷ, ʦʧʨʝʜʝʣʠʣʠ ʠʭ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʫʥʢʪʦʚ ʦʧʦʨʥʦʡ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʝʪʠ. ʉ ʙʘʟʠʩʦʚ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʲʸʤʢʘ ʚʩʝʛʦ ʢʘ-

ʨʴʝʨʘ. ʆʧʨʝʜʝʣʠʣʠ ʧʘʨʘʤʝʪʨʳ ʤʝʨʪʚʳʭ ʟʦʥ ʠ 

ʦʬʦʨʤʠʣʠ ʠʭ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʚʩʝʛʦ ʧʣʘʥʘ ʬʦʪʦ-

ʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʢʘʨʴʝʨʘ. 
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CERAMIC COMPOSITES. INFORMATION ABOUT CERAMIC COMPOSITIONS  

 

ɸʥʥʦʪʘʮʠ ̫

ɺ ʩʪʘʪʴʝ ʠʜʸʪ ʨʝʯʴ ʦ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʠʭ ʩʚʦʡʩʪʚʘʭ. ʊʘʢ ʞʝ ʛʦʚʦʨʠʪʩʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʠʟʜʝʣʠʡ ʠʟ ʢʝʨʘʤʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

Abstract 

The article deals with ceramic materials and their properties. It also says about the use of ceramics as 

building materials. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʝʨʘʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ, ʢʘʦʣʠʥʳ. 

Keywords: ceramic materials, ceramic products, kaolin. 

 

ʂʝʨʘʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʠʟ 

ʥʠʭ ʠʟʜʝʣʠʷ, ʧʦʣʫʯʘʶʪ ʧʫʪʸʤ ʬʦʨʤʦʚʘʥʠʝʤ ʛʣʠʥʳ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʸ ʦʙʞʠʛʦʤ. ɺ ʜʨʝʚʥʦʩʪʠ ʦʙʞʠʛʘ-

ʣʠ ʛʣʠʥʫ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʣʠ ʧʦʩʫʜʫ, ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʩʪʘʣʠ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʢʠʨʧʠʯʠ ʠ ʯʝʨʝʧʠʮʫ. 

ɺʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʛʦʚʝʯ-

ʥʦʩʪʴ, ʧʨʝʟʝʥʪʘʙʝʣʴʥʳʡ ʚʠʜ ʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʩʳʨʴʷ ʚ ʧʨʠʨʦʜʝ ʦʙʫʩʣʦʚʠʣʠ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʚ 

ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʋʙʝʜʠʪʴʩʷ ʚ ʜʦʣʛʦʚʝʯʥʦʩʪʠ 

ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʠʟ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ 

ʤʦʞʥʦ ʥʘ ʧʨʠʤʝʨʝ ʍʨʘʤʘ ɺʘʩʠʣʠʷ ɹʣʘʞʝʥʥʦʛʦ, 

ʄʦʩʢʦʚʩʢʦʛʦ ʂʨʝʤʣʷ, ʩʪʝʥʳ ʢʦʪʦʨʦʛʦ ʩʪʦʷʪ ʫʞʝ 

ʦʢʦʣʦ 500 ʣʝʪ. 

ʀʟʜʝʣʠʷ, ʩʜʝʣʘʥʥʳʝ ʠʟ ʢʝʨʘʤʠʢʠ ʫʩʣʦʚʥʦ 

ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʛʣʘʚʥʳʝ ʛʨʫʧʧʳ: ʧʦʨʠʩʪʳʝ ʠ 

ʧʣʦʪʥʳʝ. 
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ʇʦʨʠʩʪʳʝ ʠʟʜʝʣʠʷ ʠʟ ʢʝʨʘʤʠʢʠ ʚʧʠʪʳʚʘʶʪ 

ʦʢʦʣʦ 5% ʧʦ ʤʘʩʩʝ ʚʦʜʳ. ɺ ʩʨʝʜʥʝʤ ʮʠʬʨʳ ʦʪʣʠ-

ʯʘʶʪʩʷ ʠ ʚʦʜʘ ʧʦʛʣʦʱʘʝʪʩʷ ʧʦ ʚʝʩʫ ʥʘ 8 ï 20%, ʯʪʦ 

ʨʘʚʥʷʝʪʩʷ 15 ï 35% ʧʦ ʦʙʲʸʤʫ. ɿʘʚʠʩʠʤʦʩʪʴ ʚʦʜʦ-

ʧʦʛʣʦʱʝʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠ-

ʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. 

 

ʇʣʦʪʥʳʝ ʠʟʜʝʣʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʦʜʦʧʦ-

ʛʣʦʱʝʥʠʝʤ ʤʝʥʝʝ 5%, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʣʠʪʢʠ ʜʣʷ 

ʧʦʣʦʚ, ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʪʨʫʙʳ ʠ ʩʘʥʠʪʘʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 2 

- 4% ʧʦ ʚʝʩʫ ʠʣʠ 4 - 8% ʧʦ ʦʙʲʝʤʫ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢʝʨʘʤʠ-

ʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʛʨʫʧʧʳ: 

- ʩʪʝʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ (ʢʠʨʧʠʯ ʛʣʠʥʷʥʳʡ 
ʦʙʳʢʥʦʚʝʥʥʳʡ, ʧʫʩʪʦʪʝʣʳʡ ʠ ʣʝʛʢʠʡ, ʢʘʤʥʠ ʢʝʨʘ-

ʤʠʯʝʩʢʠʝ ʧʫʩʪʦʪʝʣʳʝ); 

- ʢʨʦʚʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 
ʧʝʨʝʢʨʳʪʠʡ (ʯʝʨʝʧʠʮʘ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʧʫʩʪʦʪʝʣʳʝ 

ʠʟʜʝʣʠʷ); 

- ʦʙʣʠʮʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʥʘʨʫʞʥʦʡ ʠ 
ʚʥʫʪʨʝʥʥʝʡ ʦʙʣʠʮʦʚʢʠ (ʢʠʨʧʠʯ ʠ ʢʘʤʥʠ ʣʠʮʝʚʳʝ, 

ʧʣʠʪʳ ʢʝʨʘʤʠʯʝʩʢʠʝ ʬʘʩʘʜʥʳʝ, ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ 

ʧʣʠʪʢʠ); 

- ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʦʣʦʚ (ʧʣʠʪʢʠ); 

ʉʪʝʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦ, ʪʘʢ ʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʬʘʩʘʜʥʦʡ ʢʝʨʘʤʠʢʠ, ʜʣʷ ʦʪʜʝʣʢʠ ʠʥʜʫ-

ʩʪʨʠʘʣʴʥʳʭ ʟʜʘʥʠʡ, ʛʣʘʟʫʨʦʚʘʥʥʳʭ ʧʣʠʪʦʢ ʜʣʷ 

ʦʙʣʠʮʦʚʢʠ ʚʥʫʪʨʠ ʟʜʘʥʠʷ, ʧʦʪʦʣʦʯʥʫʶ ʧʣʠʪʢʫ, 

ʪʨʫʙ ʜʣʷ ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʜʨʝʥʘʞ.  

ʂʘʯʝʩʪʚʦ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ɼʣʷ ʪʦʛʦ ʯʪʦ 

ʙʳ ʧʦʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʩʧʝʢʘʥʠʷ, ʚ ʛʣʠʥʫ ʯʘʩʪʦ 

ʜʦʙʘʚʣʷʶʪ ʧʣʘʚʥʠ. ʂʘʦʣʠʥ ʠ ʛʣʠʥʳ ʥʘʟʳʚʘʶʪ ʦʙ-

ʱʠʤ ʥʘʟʚʘʥʠʝʤ ï ʛʣʠʥʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʂʘʦʣʠʥʳ ʧʦʷʚʠʣʠʩʴ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠʟ ʧʦ-

ʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʥʝʢʦʪʦʨʳʭ ʠʥʳʭ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ, 

ʢʦʪʦʨʳʝ ʥʝ ʟʘʛʨʷʟʥʝʥʳ ʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ. ʂʘʦʣʠʥʳ 

ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ ʠʟ ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʘʦʣʠʥʠʪʘ. 

ʇʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʝʣʳʡ ʮʚʝʪ, ʧʨʠʩʫ-

ʱʠʡ ʢʘʦʣʠʥʘʤ ʩʦʭʨʘʥʷʝʪʩʷ. 

ɻʣʠʥʳ ʵʪʦ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʦ-

ʷʪ ʠʟ ʪʦʥʢʦʟʝʤʣʠʩʪʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʩʩ. ʆʥʠ ʦʙ-

ʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʤʠʥʝʨʘʣʴ-

ʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʫʯʘʪʴ ʩ ʚʦʜʦʡ ʧʣʘ-

ʩʪʠʯʥʫʶ ʤʘʩʩʫ, ʢʦʪʦʨʘʷ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʘʝʪ ʩʚʦʡʩʪʚʦ ʥʝ ʧʨʦʧʫʩʢʘʪʴ ʚʦʜʫ, 

ʚ ʢʘʯʝʩʪʚʝ ʪʚʸʨʜʦʛʦ ʢʘʤʥʝʚʠʜʥʦʛʦ ʪʝʣʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʠʟʜʝʣʠʷ ʠʟ ʢʝʨʘʤʠʢʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

ʧʦʨʠʩʪʳʝ ʠ ʧʣʦʪʥʳʝ. ʊʘʢ ʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʩʨʝʜʥʝʝ ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 15%. 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʝʨʘʤʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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CALCULATION OF THE PARAMETERS OF THE COMPRESSED AIR NETWORK OF THE 

CONSTRUCTION SITE.  

 

Abstract 

The article presents a method for determining the performance of the compressor unit and the choice of its 

type and size. We consider the calculation of the volume of the receiver and determining the diameter of the 

pipeline network, compressed air. As well as determining the parameters of compressed air supply to the work-

ing chamber of the zone of caisson works.  

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʚʳʙʦʨ 

ʝʝ ʪʠʧʘ, ʨʘʟʤʝʨʘ. ʈʘʩʩʤʦʪʨʝʥ ʨʘʩʯʝʪ ʦʙʲʝʤʘ ʨʝʩʠʚʝʨʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʘʤʝʪʨʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʝʪʠ 

ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ. ɸ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʥʘʙʞʝʥʠʷ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ ʟʦ-

ʥʳ ʢʝʩʩʦʥʥʳʭ ʨʘʙʦʪ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʜʫʭʦʩʙʦʨʥʠʢ, ʢʦʤʧʨʝʩʩʦʨ, ʨʘʙʦʯʘʷ ʢʘʤʝʨʘ 

Keywords: air - compressor, the working, chamber. 

 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʰʘʭʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʵʥʝʨʛʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ (ʧʥʝʚʤʘʪʠʯʝʩʢʘʷ ʵʥʝʨ-

ʛʠʷ). ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʝʝ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʰʘʭʪ, 

ʦʧʘʩʥʳʭ ʧʦ ʛʘʟʫ ʠʣʠ ʧʳʣʠ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʦʪʘ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʢʦʤʧʘʢʪʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ. ɺ ʧʝʨʠʦʜ ʧʨʦʭʦʜʢʠ ʩʪʚʦ-

ʣʦʚ ʟʘʙʦʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʙʦʪʘʝʪ 

ʥʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʤ ʧʨʠʚʦʜʝ, ʪʘʢʞʝ, ʢʘʢ ʠ ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʥʘʢʣʦʥ-

ʥʳʭ ʚʳʨʘʙʦʪʦʢ. [1] 

 ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʧʨʦʩʘ ʚ ʧʥʝʚʤʘʪʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚʨʝʤʝʥʥʳʝ ʢʦʤ-

ʧʨʝʩʩʦʨʥʳʝ ʩʪʘʥʮʠʠ. ʂʦʤʧʨʝʩʩʦʨʥʘʷ ʩʪʘʥʮʠʷ ï ʵʪʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʫʩʪʘʥʦ-

ʚʦʢ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʙʱʫʶ ʧʥʝʚʤʘʪʠʯʝʩʢʫʶ ʩʝʪʴ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʦʤʧʨʝʩʩʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩʦʩʪʦʠʪ 

ʠʟ: ʢʦʤʧʨʝʩʩʦʨʘ, ʝʛʦ ʧʨʠʚʦʜʘ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʠ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ. [3] 

ʇʦ ʩʧʦʩʦʙʫ ʩʞʘʪʠʷ ʢʦʤʧʨʝʩʩʦʨʳ ʜʝʣʷʪʩʷ ʥʘ:  

ï ʦʙʲʝʤʥʦʛʦ ʩʞʘʪʠʷ, ʚ ʢʦʪʦʨʳʭ ʜʘʚʣʝʥʠʝ ʚʦʟ-

ʜʫʭʘ ʧʦʚʳʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ (ʧʦʨʰʥʝʚʳʝ, ʚʠʥʪʦʚʳʝ, ʨʦʪʘʮʠʦʥ-

ʥʳʝ);  

ï ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʩʞʘʪʠʷ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʜʫʭ 

ʩʞʠʤʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʚʦʟʜʫʭʘ ʧʨʠ ʩʠʣʦʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʩ ʣʦʧʘʪʢʘʤʠ 

ʚʨʘʱʘʶʱʠʭʩʷ ʢʦʣʝʩ (ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʳ ï ʮʝʥʪʨʦ-

ʙʝʞʥʳʝ ʠ ʦʩʝʚʳʝ). 

 ʇʦ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʨʘʟʣʠʯʘʶʪ 

ʧʦʨʰʥʝʚʳʝ, ʣʦʧʘʩʪʥʳʝ (ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʳ), ʚʠʥ-

ʪʦʚʳʝ ʠ ʨʦʪʘʮʠʦʥʥʳʝ ʢʦʤʧʨʝʩʩʦʨʳ. 

 ʇʦ ʚʝʣʠʯʠʥʝ ʩʦʟʜʘʚʘʝʤʦʛʦ ʜʘʚʣʝʥʠʷ:  

ï ʢʦʤʧʨʝʩʩʦʨʳ ʚʘʢʫʫʤʥʘʩʦʩʳ, ʦʪʩʘʩʳʚʘʶʱʠʝ 

ʚʦʟʜʫʭ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʚʘʢʫʫʤʦʤ ʠ ʩʞʠʤʘʶʱʠʝ 

ʝʛʦ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝʛʦ ʜʘʚ-

ʣʝʥʠʷ;  

ï ʚʦʟʜʫʭʦʜʫʚʢʠ ï ʤʘʰʠʥʳ, ʩʞʠʤʘʶʱʠʝ ʚʦʟ-

ʜʫʭ ʜʦ 0,3 ʄʇʘ; 

 ï ʢʦʤʧʨʝʩʩʦʨʳ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ (0,3-1 

ʄʇʘ); ï ʢʦʤʧʨʝʩʩʦʨʳ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ (1-10 

ʄʇʘ);  

ï ʢʦʤʧʨʝʩʩʦʨʳ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (10-250 

ʄʇʘ). 

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ: ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʝʪʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʩʪʨʦʡʧʣʦʱʘʜʢʠ, ʘ ʪʘʢʞʝ 

ʚʳʙʨʘʪʴ ʢʦʤʧʨʝʩʩʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʩ ʧʨʠʙʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ, 

ʠʤʝʶʱʠʤʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.[2] 
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ʊʘʙʣʠʮʘ 1 

ʇʨʠʙʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʩʦʩʪʘʚ, ʠʤʝʶʱʠʡʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

1 ɺʳʩʦʪʘ ʦʙʲʝʢʪʘ ʥʘʜ ʫʨʦʚʥʝʤ, ʤ 1800 

2 ɼʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʝʪʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, ʤ 500 

3 ʈʘʟʤʝʨ ʢʝʩʩʦʥʘ ʜʠʘʤʝʪʨ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ, ʤ 5,5 

4 ɺʳʩʦʪʘ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ, ʤ 4,4 

5 ʊʠʧ ʛʨʫʥʪʘ ʇ 

6 ʂʦʣʠʯʝʩʪʚʦ ʰʣʶʟʦʚʳʭ ʘʧʧʘʨʘʪʦʚ, ʰʪ. 2 

7 ʇʦʛʨʫʟʦʯʥʳʝ ʤʘʰʠʥʳ ʇʇʅ-1ʩ, ʰʪ. 6 

8 ʉʚʝʨʣʦ ʧʥʝʚʤʘʪʠʯʝʩʢʦʝ ʉʈ-3, ʰʪ. 9 

9 ʇʝʨʬʦʨʘʪʦʨ ʇʇ36ɺ, ʰʪ. 9 

10 ɺʝʥʪʠʣʷʪʦʨ ɺʄʇ-4, ʰʪ. 4 

11 ʆʪʙʦʡʥʳʝ ʤʦʣʦʪʢʠ ʄʆ-6ʢ, ʰʪ. 4 

12 ʏʝʢʘʥʦʯʥʳʡ ʤʦʣʦʪʦʢ, ʰʪ. 5 

13 ʇʨʠʚʦʜ ʚʳʜʚʠʞʥʳʭ ʧʣʦʱʘʜʦʢ ʫʢʣʘʜʯʠʢʘ ʦʙʜʝʣʢʠ, ʰʪ.  

14 ʇʝʩʢʦʩʪʨʫʡʥʳʡ ʘʧʧʘʨʘʪ, ʰʪ. 2 

15 ʇʥʝʚʤʦʩʙʘʣʯʠʚʘʪʝʣʠ ʇʉɻ-1, ʰʪ. 2 

16 ʅʘʛʥʝʪʘʪʝʣʴ ʨʘʩʪʚʦʨʘ ʈʅ-1, ʰʪ. 2 

17 ʈʝʚʝʨʩʠʚʥʳʝ ʧʥʝʚʤʦʧʨʦʙʦʡʥʠʢʠ ʀʇ-4605, ʰʪ. 5 

18 ʄʘʰʠʥʳ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʜʘʯʠ ʞʝʩʪʢʠʭ ʨʘʩʪʚʦʨʦʚ ʉʆ-126, ʰʪ. 1 

19 ɺʠʙʨʘʪʦʨʳ ʨʫʯʥʳʝ ʛʣʫʙʠʥʥʳʝ, ʰʪ. 7 

  

ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʨʝʩ-

ʩʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʜʘʥʥʦʡ ʬʦʨʤʫʣʝ , ʩ ʫʯʝʪʦʤ 

20% ʨʝʟʝʨʚʘ, ʤ3/ʤʠʥ: 

 
ʛʜʝ  ʢʦʵʬʬʠʮʠʝʥʪ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ ʨʘʙʦ-

ʪʳ ʤʘʰʠʥ, ʧʦʪʨʝʙʣʷʶʱʠʡ ʩʞʘʪʳʡ ʚʦʟʜʫʭ, 

; 

  ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʫʪʝʯʢʠ 

ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʠʟ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʩʝʪʝʡ, 

; 

  ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʙʲʝʤʘ 

ʚʦʟʜʫʭʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʝʛʦ ʦʭʣʘʞʜʝʥʠʝ, ; 

  ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʚʳʩʦʪʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ, ; 

  ʯʠʩʣʦ ʦʜʥʦʪʠʧʥʳʭ ʚʦʟʜʫʭʦʧʨʠʝʤʥʠʢʦʚ; 

  ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʝʜʠʥʠʯʥʳʤ ʧʦʪʨʝʙʠʪʝ-

ʣʝʤ, ʤ3/ʤʠʥ; 

  ʢʦɻʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʠʟʥʦʩ ʤʝ-

ʭʘʥʠʟʤʦʚ,  

 

 
 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʦʙʲʝʤ ʚʦʟʜʫʭʦʩʙʦʨʥʠʢʦʚ (ʨʝʩʠ-

ʚʝʨʦʚ), ʤ3: 

 
ʇʨʠ ʟʘʜʘʥʥʦʡ ʜʣʠʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ 500 ʤ ʠ 

ʧʦʜʘʯʝ ʚʦʟʜʫʭʘ 301,24 ʤ3/ʤʠʥ, ʜʠʘʤʝʪʨ ʪʨʫʙʳ ʨʘ-

ʚʝʥ 300ʤʤ. 

ɺʳʙʦʨ ʩʪʘʮʠʦʥʘʨʥʳʡ ʧʦʨʰʥʝʚʦʡ ʢʦʤʧʨʝʩʩʦʨ: 

4ɺʄ1ʉ-100/8 ï 3 ʰʪ;  

ʆʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʜʣʷ 

ʢʝʩʩʦʥʘ, ʤ3/ʤʠʥ: 

 

ʛʜʝ  ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝ-

ʨʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʰʣʶʟʦʚʘʥʠʝ ʣʶʜʝʡ, ʧʦʨʦʜʳ 

ʠ ʤʘʪʝʨʠʘʣʦʚ; 

 ʧʦʪʝʨʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʯʝʨʝʟ 1 ʤ2 ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʪʦʣʢʘ ʠ ʩʪʝʥ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ, 

; 

; 

S-ʧʝʨʠʤʝʪʨ ʥʦʞʘ,ʤ; 

  ʩʫʤʤʘʨʘʥʷ ʧʣʦʱʘʜʴ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʩʪʝʥ ʠ ʧʦʪʦʣʢʘ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ, ʤ2; 

  ʥʘʠʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʦʧʫʩʢʘʥʠʷ ʢʘʤʝʨʳ 

ʥʠʞʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʚʦʜʳ ʧʣʶʩ 2-3 ʤ 

F=23,7+(4,4  

 
 

ʅʝʦʙʭʦʜʠʤʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠʥʠʤʘ-

ʝʪʩʷ ʥʘ 30-50% ʙʦʣʴʰʝ ʧʦʣʫʯʝʥʥʦʛʦ: 

  

ʆʧʨʝʜʝʣʷʝʪʩʷ ʦʙʲʝʤ ʚʦʟʜʫʭʦʩʙʦʨʥʠʢʦʚ (ʨʝʩʠ-

ʚʝʨʦʚ), ʤ3: 

 

ʇʨʠ ʟʘʜʘʥʥʦʡ ʜʣʠʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ 500 ʤ ʠ 

ʧʦʜʘʯʝ ʚʦʟʜʫʭʘ 147,15 ʤ3/ʤʠʥ, ʜʠʘʤʝʪʨ ʪʨʫʙʳ ʨʘ-

ʚʝʥ 225 ʤʤ. 

ʇʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʢʦʤʧʨʝʩʩʦʨʘ ʜʣʷ ʩʥʘʙ-

ʞʝʥʠʷ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʨʘʙʦʯʝʡ ʟʦʥʳ ʢʝʩʩʦʥʘ: 

4ɺʄ-10-100/8 ï 2 ʰʪ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣ ʧʨʦʠʟʚʝ-

ʜʝʥ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ 

ʩʪʨʦʡʧʣʦʱʘʜʢʠ, ʘ ʪʘʢʞʝ ʚʳʙʦʨ ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 
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THE USE OF TUBULAR ANCHORS IN THE SINKING OF MINE WORKINGS.  

 

Abstract  

The article considers a list of parameters of all loading and transport equipment used in the construction of 

workings of a large cross section by the method of the lower ledge, based on the obtained and calculated data on 

the construction of the equipment, after which the loading capacity is calculated and the movement of the face 

for the cycle and the daily rate of penetration of the lower ledge is determined. 

ɸʥʥʦʪʘʮʠʷ  
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ ʚʩʝʭ ʧʦʛʨʫʟʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʳʨʘʙʦʪʦʢ ʙʦʣʴʰʦʛʦ ʩʝʯʝʥʠʷ ʩʧʦʩʦʙʦʤ ʥʠʞʥʝʛʦ ʫʩʪʫʧʘ, ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 

ʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʜʘʥʥʳʭ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʢʦʤʧʣʝʢʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʛʨʫʟʢʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʜʚʠʛʘʥʠʝ ʟʘʙʦʷ ʟʘ ʮʠʢʣ ʠ ʩʫʪʦʯʥʫʶ 

ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ ʥʠʞʥʝʛʦ ʫʩʪʫʧʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʵʢʩʢʘʚʘʪʦʨ, ʩʘʤʦʭʦʜʥʳʡ ʚʘʛʦʥ . 

Keywords: productivity, excavator, self-propelled car. 

 

ʇʦʛʨʫʟʢʫ ʛʦʨʥʦʡ ʤʘʩʩʳ ʧʨʦʠʟʚʦʜʷʪ ʵʢʩʢʘʚʘ-

ʪʦʨʘʤʠ, ʧʦʛʨʫʟʦʯʥʳʤʠ ʤʘʰʠʥʘʤʠ, ʢʦʚʰʦʚʳʤʠ 

ʧʦʛʨʫʟʯʠʢʘʤʠ. ʄʘʰʠʥʳ ʵʪʦʛʦ ʪʠʧʘ ʧʨʠʤʝʥʷʶʪ 

ʦʙʳʯʥʦ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʪʘʢʠʤʠ ʜʦʩʪʘʚʦʯʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ, ʢʘʢ ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʠʣʠ ʩʘʤʦʭʦʜʥʳʝ ʚʘʛʦ-

ʥʳ. ʇʨʠ ʚʳʙʦʨʝ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʘ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʚʳʩʦʪʝ ʦʯʠʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʧʦʯʪʠ-

ʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʩʢʘʚʘʪʦʨʳ ʠ ʢʦʚʰʦʚʳʝ 

ʧʦʛʨʫʟʯʠʢʠ, ʘ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ï ʧʦʛʨʫʟʦʯʥʳʝ 

ʤʘʰʠʥʳ ʩ ʥʘʛʨʝʙʘʶʱʠʤʠ ʣʘʧʘʤʠ. 

ʂʦʚʰʦʚʳʝ ʧʦʛʨʫʟʯʠʢʠ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʨʠ 

ʙʦʣʴʰʦʡ ʰʠʨʠʥʝ ʬʨʦʥʪʘ ʧʦʛʨʫʟʢʠ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʤʘʣʦʡ ʚʳʩʦʪʝ ʥʘʚʘʣʘ ʨʫʜʳ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴ-

ʰʦʝ ʯʠʩʣʦ ʤʘʥʝʚʨʦʚ ʧʦʛʨʫʟʯʠʢʘ. ʕʢʩʢʘʚʘʪʦʨʳ, ʢʘʢ 

ʤʝʥʝʝ ʧʦʜʚʠʞʥʳʝ ʤʘʰʠʥʳ, ʩʧʦʩʦʙʥʳʝ ʛʨʫʟʠʪʴ ʙʝʟ 

ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʟʘʜʠ ʩʝʙʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʠʭ ʦʯʠʩʪʥʳʭ ʟʘʙʦʷʭ, ʛʜʝ 

ʤʘʥʝʚʨʳ ʢʦʚʰʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ʟʘʪʨʫʜʥʝʥʳ. ɺ 

ʢʦʤʧʣʝʢʩʝ ʩ ʵʢʩʢʘʚʘʪʦʨʘʤʠ ʧʨʠʤʝʥʷʶʪʩʷ ʙʫʣʴʜʦ-

ʟʝʨʳ ʜʣʷ ʦʢʫʯʠʚʘʥʠʷ ʥʘʚʘʣʘ ʦʪʙʠʪʦʡ ʨʫʜʳ. 

ʇʦʜʟʝʤʥʳʝ ʵʢʩʢʘʚʘʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʦʯʠʩʪ-

ʥʳʭ ʟʘʙʦʷʭ ʨʫʜʥʳʭ ʰʘʭʪ, ʚʝʜʫʱʠʭ ʨʘʟʨʘʙʦʪʢʫ 

ʤʦʱʥʳʭ ʟʘʣʝʞʝʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʭʦʜʢʝ ʛʠʜʨʦʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʪʦʥʥʝʣʝʡ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʢʘʚʘʪʦʨʳ ʤʦʛʫʪ ʛʨʫʟʠʪʴ ʢʨʝʧʢʫʶ, ʚʝʩʴʤʘ ʘʙʨʘ-

ʟʠʚʥʫʶ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʜʨʦʙʣʝʥʥʫʶ ʚʟʨʳʚʦʤ 

ʨʫʜʫ ʠ ʧʦʨʦʜʫ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʢʫʩʢʦʚ 

ʜʦ 1000 ʤʤ. ʇʦʛʨʫʟʢʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʩʘ-

ʤʦʩʚʘʣʳ, ʪʷʛʘʯʠ ʩ ʧʨʠʮʝʧʘʤʠ, ʩʘʤʦʭʦʜʥʳʝ ʚʘʛʦʥʳ 

ʠʣʠ ʜʨʫʛʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. [1] 

ʇʦʜʟʝʤʥʳʝ ʵʢʩʢʘʚʘʪʦʨʳ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʧʦ-

ʛʨʫʟʦʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

ï ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʦʛʨʫʞʘʝʤʦʡ ʛʦʨʥʦʡ ʤʘʩʩʦʡ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʤʘʰʠʥ ʩ ʥʘʛʨʝʙʘʶʱʠʤʠ ʣʘʧʘʤʠ, ʢʦʥ-

ʪʘʢʪʠʨʫʝʪ ʪʦʣʴʢʦ ʢʦʚʰ, ʢʦʪʦʨʳʡ ʧʨʠ ʠʟʥʦʩʝ ʤʦʞʝʪ 

ʙʳʪʴ ʣʝʛʢʦ ʚʦʩʩʪʘʥʦʚʣʝʥ ʠʣʠ ʟʘʤʝʥʝʥ; 
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ï ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠ ʣʶʙʦʡ ʚʳ-

ʩʦʪʝ ʥʘʚʘʣʘ ʛʦʨʥʦʡ ʤʘʩʩʳ; 

ï ʭʦʨʦʰʦ ʚʳʙʠʨʘʶʪ ʠʟ ʥʘʚʘʣʘ ʥʝʛʘʙʘʨʠʪʥʳʝ 

ʢʫʩʢʠ ʠ ʣʝʛʢʦ ʩʢʣʘʜʠʨʫʶʪ ʠʭ ʚ ʩʪʦʨʦʥʝ ʜʣʷ ʚʪʦ-

ʨʠʯʥʦʛʦ ʜʨʦʙʣʝʥʠʷ; 

ï ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʯʝʨʧʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʛʘʩʷʪʩʷ ʚ ʟʚʝʥʴʷʭ (ʢʦʚʰ 

ð ʢʘʥʘʪ ð ʨʫʢʦʷʪʴ ð ʩʪʨʝʣʘ) ʠ ʥʝ ʧʝʨʝʜʘʶʪʩʷ 

ʤʝʭʘʥʠʟʤʘʤ ʧʦʚʦʨʦʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʛʫʩʝʥʠʯʥʦʛʦ 

ʭʦʜʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʭ ʜʦʣʛʦʚʝʯ-

ʥʦʩʪʠ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʤʘʰʠʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʢʩʢʘʚʘʪʦʨʫ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʦʯʢʘʭ ʚʳʨʘʙʦʪʦʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʟʘʙʦʷ 

ʠ ʫʩʣʦʚʠʡ ʧʦʜʲʝʟʜʘ ʢ ʤʘʰʠʥʝ, ʪʘʢ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ 

ʦʪ ʵʢʩʢʘʚʘʪʦʨʘ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʩʫʜʘ ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴʩʷ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. [2] 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʧʦʛʨʫʟʢʝ ʧʦʨʦʜʳ ʵʢʩ-

ʢʘʚʘʪʦʨʦʚ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʟʘʙʦʷ ʦʧʨʝʜʝʣʷ-

ʶʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʦʦʙʨʘʞʝʥʠʡ: ʚʳʩʦʪʘ ï ʥʘ 0,5-

0,8 ʤ ʙʦʣʴʰʝ ʚʳʩʦʪʳ ʵʢʩʢʘʚʘʪʦʨʘ ʧʦ ʛʦʣʦʚʥʦʤʫ 

ʙʣʦʢʫ; ʰʠʨʠʥʘ ï ʥʘ 1,4 ʤ ʙʦʣʴʰʝ ʜʣʠʥʳ ʵʢʩʢʘʚʘ-

ʪʦʨʘ. [3] 

 
ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʵʢʩʢʘʚʘʪʦʨʦʚ 

 

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ: ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪ-

ʨʦʚ ʧʦʛʨʫʟʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʙʦʪ ʧʨʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ ʚʳʨʘʙʦʪʦʢ ʙʦʣʴʰʦʛʦ ʩʝʯʝʥʠʷ ʩʧʦʩʦʙʦʤ 

ʥʠʞʥʝʛʦ ʫʩʪʫʧʘ, ʚʳʙʨʘʪʴ ʢʦʤʧʣʝʢʩ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʣʷ ʵʪʠʭ ʨʘʙʦʪ. 
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ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʜʟʝʤʥʳʭ ʵʢʩʢʘʚʘʪʦʨʦʚ 
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ʊʘʙʣʠʮʘ 2  

ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʨʫʜʥʠʯʥʳʭ ʩʘʤʦʭʦʜʥʳʭ ʚʘʛʦʥʦʚ 

 
 

 ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ɸʆ çʆʨʤʝʪè  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʩʯʝʪʦʚ:  

ʊʠʧ ɺɺ: ʘʤʤʦʥʠʪ ˉ6 ɾɺ 

f=6 

ʅʦʚʝʩ ʛʦʨʥʳʭ ʧʦʨʦʜ 2,6 

ʇʨʦʣʝʪ ʚʳʨʘʙʦʪʢʠ B=16,ʤ 

ɺʳʩʦʪʘ ʚʳʨʘʙʦʪʢʠ h=15,ʤ 

 
ʈʠʩʫʥʦʢ 1 ðʇʘʨʘʤʝʪʨʳ ʚʳʨʘʙʦʪʢʠ ʠ ʵʢʩʢʘʚʘʪʦʨʘ ʕ-7515 

 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʠ ʨʘʩʯʝʪʦʚ ʧʨʠʥʠʤʘʝʤ ʵʢʩ-

ʢʘʚʘʪʦʨ ʕ-7515 (ʪʘʙʣʠʮʘ 1). 

ʇʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʵʢʩʢʘʚʘʪʦʨʘ 

ʤʪʂʂʂʂʇVQ ʨʚʦʥʥʢʮkʪʵ
/,8,375,1/85,08,04,006,175,060/60 =ÖÖÖÖÖ=ÖÖÖÖÖ=  

ʛʜʝ Vʢ ï ʚʤʝʩʪʠʤʦʩʪʴ ʢʦʚʰʘ, ʤ3 ; ʇʮ ï ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʮʠʢʣʦʚ ʯʝʨʧʘʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ, ʤʠʥ 

ʤʠʥʇ tʮʮ ,06.11,56/60/60 ===  

ʛʜʝ tʮ ï ʚʨʝʤʷ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ, ʩ 

1,563.1)03,56/)9090(20()6/)90(( 11
=ÖÖ¯-+=Ö¯-+= Kmt tʮʮ j  
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ʛʜʝ tʮ
 1 ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ 

ʧʨʠ ʫʛʣʝ ʧʦʚʦʨʦʪʘ 900 , ʩ (ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ); j ï 

ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʵʢʩʢʘʚʘʪʦʨʘ ʚ ʟʘʙʦʝ, ʛʨʘʜ; m ï ʩʢʦ-

ʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʧʣʘʪʬʦʨʤʳ ʵʢʩʢʘʚʘʪʦʨʘ, ʦʙ/ʤʠʥ; 

ʂ1 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʝʩʥʝʥʥʦʩʪʴ 

ʫʩʣʦʚʠʡ ʚ ʟʘʙʦʝ, ʂ1 = 1,2-1,5; ʂʥʢ ï ʂʦʵʬʬʠʮʠʝʥʪ 

ʥʘʧʦʣʥʝʥʠʷ ʢʦʚ- ʰʘ, ʂʥʢ = 0,4ï 0,85 ʧʨʠ ʚʳʩʦʪʝ 

ʨʘʟʚʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 2 ʜʦ 4,5 ʤ ʠ ʙʦʣʝʝ; ʂʦʥ ï 

ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʨʝʤʷ ʥʘ ʚʳʙʦʨʢʫ 

ʥʝʛʘʙʘʨʠʪʥʳʭ ʢʫʩʢʦʚ, ʂʦʥ=0,8ï 0,9; ʂʚ ï ʢʦʵʬʬʠ-

ʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʨʘʟʚʘʣʘ, ʂʚ = 0,85ï0,9 ʧʨʠ ʚʳʩʦʪʝ 

ʨʘʟʚʘʣʘ 6-12 ʤ; ʂʨ ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʨʳʭʣʝʥʠʷ 

ʨʫʜʳ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʢʩʢʘ-

ʚʘʪʦʨʘ (ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʛʨʫʟʢʠ) 

ʨʘʚʥʘ 

ʯʪ

tt VVK ʢʟʢʟʚ

/,4,52)1/01.0)19.0/(6.0)8,37/60/(()8.24.060(

)/)/()/60/(()60( 2ʊ1ʪʵʵ KQQ
=+Ö+ÖÖ

=++= g  

ʛʜʝ ʂʚ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʦʨʛʘʥʠ-

ʟʘʮʠʶ ʨʘʙʦʪ, ʂʚ = 0,3-0,4 ï ʜʣʷ ʦʜʠʥʦʯʥʦʛʦ ʟʘʙʦʷ, 

ʛʜʝ ʯʝʨʝʜʫʝʪʩʷ ʦʪʙʦʡʢʘ ʠ ʧʦʛʨʫʟʢʘ ; g ï ʦʙʲʝʤʥʘʷ 

ʤʘʩʩʘ ʨʫʜʳ ʚ ʤʘʩʩʠʚʝ, ʪ/ʤ3 ; t1 ï ʠʥʪʝʨʚʘʣ ʧʦʜʘʯʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, t1=0,6-2,0 ʤʠʥ; Kʊ ï ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʢʫʟʦʚʘ, ʂʊ=0,9-0,95; Vʢʟ ï ʝʤ-

ʢʦʩʪʴ ʢʫʟʦʚʘ ʜʦʩʪʘʚʦʯʥʦʡ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘ-

ʰʠʥʳ, ʤ 3 ; t2 ï ʫʜʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʧʝʨʝʜʚʠʞʢʠ 

ʵʢʩʢʘʚʘʪʦʨʘ ʚ ʟʘʙʦʝ, t2 = 0,01ï0,02 ʤʠʥ/ʤ3 . 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʘʤʦ-

ʭʦʜʥʳʭ ʚʘʛʦʥʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ. 

ʇʦʣʥʦʝ ʚʨʝʤʷ ʨʝʡʩʘ ʤʘʰʠʥʳ ʨʘʩʩʯʠʪʳʚʘʶʪ 

ʧʦ ʬʦʨʤʫʣʝ 

ʤʠʥttKtttt nɼʦʞʨʘʟʛʧʦʛʨʨ r
,11.19)10(95.03236,3)( =+++=++++=  

ʛʜʝ tnorp - ʚʨʝʤʷ ʧʦʛʨʫʟʢʠ ʚʘʛʦʥʘ, ʤʠʥ, 

45,044/95,021/ =Ö=Ö= ʪʧʥʢʢʟʧʦʛʨ QKVt ,ʤʠʥ 

 

ʛʜʝ Vʢʟï ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʢʫʟʦʚʘ, ʤ3 ; 

ʂʥʢ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʣʥʝʥʠʷ ʢʫʟʦʚʘ, ʂʥʢ = 0,95-

1,2; Qʪnï ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʛʨʫ-

ʟʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʧʦʛʨʫʟʦʯʥʦʡ ʤʘʰʠʥʳ, ʵʢʩʢʘʚʘ-

ʪʦʨʘ ʠ ʪ.ʧ.), ʤ3 /ʤʠʥ; tpʘʟʛï ʚʨʝʤʷ ʨʘʟʛʨʫʟʢʠ ʤʘʰʠʥʘ, 

ʤʠʥ (ʜʣʷ ʩʘʤʦʭʦʜʥʳʭ ʚʘʛʦʥʦʚ ɺʉ-10 tpʘʟʛ = 1,33-2,0 

ʤʠʥ; ʜʣʷ ɺʉ-20 tpʘʟʛ = 1,66-2,33 ʤʠʥ; ʜʣʷ ʘʚʪʦʩʘʤʦ-

ʩʚʘʣʘ ʄʦɸɿ-6401 tpʘʟʛ = 1,53-1,83 ʤʠʥ); tʦʞ ï ʚʨʝʤʷ, 

ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʤʘʰʠʥʦʡ ʥʘ ʦʞʠʜʘʥʠʝ ʧʦʛʨʫʟʢʠ 

ʠʣʠ ʨʘʟʛʨʫʟʢʠ, ʥʘ ʤʘʥʝʚʨʳ, tʦʞ = 2-4 ʤʠʥ; 

 tr + tn ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʛʨʫ-

ʞʝʥʦʡ ʠ ʧʦʨʦʞʥʝʡ ʤʘʰʠʥ, ʤʠʥ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʜʣʷ ʇɼʄ). 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʦ ʧʨʘʚʠ-

ʣʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥ ʧʦ 

ʚʳʨʘʙʦʪʢʘʤ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 20 ʢʤ/ʯ., ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʜʣʠʥʦʡ ʙʦʣʝʝ 500 ʤ, ʛʜʝ ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʛʨʫʟʦʚʳʭ ʠ ʧʦʨʦʞʥʠʭ ʤʘʰʠʥ 

ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʣʶʜʝʡ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʜʦ 40 

ʢʤ/ʯ (ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ɻʦʩ-

ʛʦʨʪʝʭʥʘʜʟʦʨʘ). ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʜʣʷ 

ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʨʘʚʥʘ 10,3 ʢʤ/ʯ, ʜʣʷ ʩʘʤʦʭʦʜʥʳʭ 

ʚʘʛʦʥʦʚ - 5-6 ʢʤ/ʯ. 

ʊʦʛʜʘ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʨʝʡʩʦʚ ʤʘʰʠʥʳ ʚ 

ʩʤʝʥʫ ʨʘʚʥʦ 

2329,2211,19/)9,08(60/)(60 ==-=-= ʨʧʟʩʤʨʚ tʊʊN  

ʛʜʝ ʊʧʟ ï ʚʨʝʤʷ ʥʘ ʧʨʠʝʤ-ʩʜʘʯʫ ʩʤʝʥʳ, ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʧʨʦʩʪʦʠ ʚ ʩʚʷʟʠ ʩʦ 

ʚʟʨʳʚʘʥʠʝʤ ʠ ʪ.ʜ. (ʤʝʥʴʰʝʝ - ʜʣʷ ʩʘʤʦʭʦʜʥʳʭ ʚʘ-

ʛʦʥʦʚ, ʙʦʣʴʰʝʝ - ʜʣʷ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ), ʊʧʟ = 0,75-

0,9 ʯ. ɿʥʘʯʠʪ, ʪʨʝʙʫʝʤʦʝ ʯʠʩʣʦ ʨʝʡʩʦʚ ʚ ʩʤʝʥʫ 

ʊʨʝʙʫʝʤʦʝ ʯʠʩʣʦ ʨʝʡʩʦʚ ʚ ʩʤʝʥʫ 
447.4331.09.0/48.3125.1/ ===Ö=Ö= GPKN ʩʤʅpr

 

ʛʜʝ Kʥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʜʦ-

ʙʳʯʠ ʥʘ ʰʘʭʪʝ, ʫʯʘʩʪʢʝ, Kʥ = 1,25-1,5; ʈʩʤï ʩʤʝʥ-

ʥʘʷ ʜʦʙʳʯʘ ʛʦʨʠʟʦʥʪʘ, ʫʯʘʩʪʢʘ, ʪ; G ï ʧʦʣʝʟʥʘʷ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʤʘʰʠʥʳ, ʪ. 

ʆʪʩʶʜʘ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʤʘʰʠʥ (ʦʢʨʫʛʣʷ-

ʝʪʩʷ ʜʦ ʙʦʣʴʰʝʛʦ ʮʝʣʦʛʦ) ʨʘʚʥʦ 

15,044/23/ ==== ʨʪʨʚɼ NNN  

ʊʦʛʜʘ ʠʥʚʝʥʪʘʨʥʳʡ ʧʘʨʢ ʤʘʰʠʥ 

24,17,0/1/ ==== ʊɻɼɼʀ ʂNN  

ʛʜʝ Kʪʛ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦ-

ʩʪʠ ʧʘʨʢʘ ʤʘʰʠʥ, ʂʪʛ = 0,7-0,9. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʤʘʰʠʥʳ 

ʩʤʪ

KtʊʊʂKVʆ ʨʨʧʟʩʤʛʥʢʢʟɼ

/,46,3368,28/76,959)5,111,19/()75,06(6,28,095,02160(

)/()(60(

==Ö-ÖÖÖÖ

=-= g

 

ʛʜʝ ʫ ï ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʨʫʜʳ ʚ ʤʘʩʩʠʚʝ, ʪ/ʤ3 ; 

ʂʨ ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʨʳʭʣʝʥʠʷ ʨʫʜʳ; ʂʛï ʩʨʝʜʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ 

(ʜʣʷ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʂʛ = 0,8-0,95). 

ʀʩʭʦʜʷ ʠʟ ʨʘʩʯʝʪʦʚ ʧʨʠʥʠʤʘʝʤ ʩʘʤʦʭʦʜʥʳʡ 

ʚʘʛʦʥ IBC-20A (ʪʘʙʣʠʮʘ 2) 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʩʪʫʧʘ, ʚ ʢʦʪʦʨʦʤ ʙʫʨʷʪ ʚʝʨ-

ʪʠʢʘʣʴʥʳʝ ʠʣʠ ʥʘʢʣʦʥʥʳʝ ʩʢʚʘʞʠʥʳ, ʚʝʣʠʯʠʥʫ 

ʧʦʜʚʠʛʘʥʠʷ ʟʘʙʦʷ ʟʘ ʮʠʢʣ ʦʧʨʝʜʝʣʷʶʪ ʦʙʳʯʥʦ ʠʟ 

ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ 

ʧʦ ʙʫʨʝʥʠʶ ʩʢʚʘʞʠʥ ʠ ʧʦʛʨʫʟʢʝ ʧʦʨʦʜʳ. 

ɽʩʣʠ ʧʨʠʥʠʤʘʝʪʩʷ ʫʩʣʦʚʠʝ, ʯʪʦʙʳ ʟʘ ʮʠʢʣ ʙʳ-

ʣʦ ʧʦʛʨʫʞʝʥʦ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʜʳ, ʢʦʪʦʨʦʝ 

ʦʙʨʘʟʦʚʘʣʦʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʨʳʚʘ ʟʘʨʷʜʦʚ ʚ ʩʢʚʘ-

ʞʠʥʘʭ, ʧʨʦʙʫʨʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʞʝ ʮʠʢʣʘ, ʪʦ 

ʧʦʜʚʠʛʘʥʠʝ ʟʘʙʦʷ ʟʘ ʮʠʢʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫ-

ʣʝ 
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ʛʜʝ ʈʧ ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʧʦʛʨʫʟʢʠ, ʤ3 /ʯʘʩ; S2 ï ʧʣʦʱʘʜʴ ʟʘʙʦʷ ʫʩʪʫʧʘ, 

ʤ2 ; kʧʝʨ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʙʦʨʦʚ ʧʨʦʬʠʣʷ; ʊʩʤ ï 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʤʝʥʳ (ʊʩʤ= 6-8 ʯ); ʊʚʩʧ ï ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʪ (ʊʚʩʧ= 4-8 

ʯ). 

ʉʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ 

ʩʫʪʤʊlV ʮʮc /025.216/35.124/24 =Ö==  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʛʨʫʟʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʙʦʪ, ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʢʩʢʘʚʘʪʦʨʘ ʕ-7515 = 52,4 

ʪ/ʯ., ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ 2,025, ʤ/ʩʫʪ. ʂʦʤʧʣʝʢʩ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʪ ʧʘʨʢ ʩʘʤʦʭʦʜʥʳʭ ʚʘʛʦʥʦʚ 

IBC-20A 2 ʝʜ.  
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CALCULATION OF LOADS ON THE WORKINGS SUPPORT OF A LARGE CROSS SECTION  

 

Abstract 

In the article the calculation of loads on the support of underground structures, to study it on the safety of 

fastening. The calculation is based on the"hypothesis of forces". 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʥʘʛʨʫʟʦʢ ʥʘ ʢʨʝʧʴ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʛʦ ʥʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʨʝʧʣʝʥʠʷ. ʈʘʩʯʸʪ ʦʩʥʦʚʘʥ ʥʘ çʛʠʧʦʪʝʟʝ ʩʠʣè. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʝʧʴ, ʚʳʨʘʙʦʪʢʘ, ʧʦʜʟʝʤʥʦʝ ʩʦʦʨʫʞʝʥʠʝ. 

Keywords: support, development, underground construction. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜʥʦʛʦ ʦʙʥʘ-

ʞʝʥʠʷ ʠ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚʨʝʤʝʥʥʦʡ ʢʨʝ-

ʧʠ ʧʨʠ ʧʨʦʭʦʜʢʝ ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ, ʠ ʜʣʷ ʝʛʦ ʨʝʰʝʥʠʷ ʙʦʣʴʰʦʝ ʟʥʘ-

ʯʝʥʠʝ ʠʤʝʝʪ ʟʥʘʥʠʝ ʦ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ, 

ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʩʝʭ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʢʨʫ-

ʞʘʶʱʝʤ ʤʘʩʩʠʚʝ ʠ ʥʘ ʢʦʥʪʫʨʝ ʚʳʨʘʙʦʪʢʠ (ʧʦʪʝʨʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʚʳʚʘʣʳ, ʦʙʨʫʰʝʥʠʷ, ʛʦʨʥʳʝ ʫʜʘʨʳ, 

ʚʳʙʨʦʩʳ ʠ ʪ.ʜ.). 

 ʊʘʢʞʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ 

ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʠ ʚ ʦʧʨʝʜʝʣʝ-

ʥʠʠ ʚʝʣʠʯʠʥʳ ʥʘʛʨʫʟʢʠ ʥʘ ʢʨʝʧʴ ʧʦʜʟʝʤʥʦʛʦ ʩʦ-

ʦʨʫʞʝʥʠʷ. ʆʪʩʶʜʘ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʘʩʯʝʪʘ ʝʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʦ ʥʘʧʨʷʞʝʥʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʚʳʨʘʙʦʪ-

ʢʠ. 

 ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʠʧʦʪʝʟ, 

ʧʨʝʪʝʥʜʫʶʱʠʭ ʥʘ ʦʙʲʷʩʥʝʥʠʝ ʵʪʠʭ ʷʚʣʝʥʠʡ ʠ ʨʝ-

ʰʝʥʠʝ ʛʣʘʚʥʦʛʦ ʚʦʧʨʦʩʘ ʵʪʦʡ ʧʨʦʙʣʝʤʳ: ʨʘʩʯʝʪ 

ʥʘʛʨʫʟʢʠ ʥʘ ʢʨʝʧʴ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʝʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [1].  
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ʋʩʣʦʚʥʦ ʚʩʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʥʘʧʨʷʞʝʥʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʦ-

ʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʥʘʧʨʘʚ-

ʣʝʥʠʷ: ʨʘʙʦʪʳ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʳ çʛʠʧʦ-

ʪʝʟʳ ʩʠʣè, ʠ ʨʘʙʦʪʳ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʳ 

çʛʠʧʦʪʝʟʳ ʜʝʬʦʨʤʘʮʠʡè.  

ʇʨʠʚʝʨʞʝʥʮʘʤʠ ʧʝʨʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷ-

ʶʪʩʷ ʪʘʢʠʝ ʫʯʝʥʳʝ, ʢʘʢ ɸ.ʅ. ɼʠʥʥʠʢ, ʄ.ʄ. ʇʨʦʪʦ-

ʜʴʷʢʦʥʦʚ, ʇ.ʄ. ʎʠʤʙʘʨʝʚʠʯ, ɺ.ʄ. ʄʦʩʪʢʦʚ ʠ ʤʥʦ-

ʛʠʝ ʜʨʫʛʠʝ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʝ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʢʨʝʧʠ ʚʳʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʩʝʯʝʥʠʷ ʥʝ-

ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝʥʠʷ ʩ ʤʘʩʩʠʚʦʤ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʨʫʰʝʥʥʦʡ ʟʦʥʳ ʚ 

ʚʠʜʝ ʩʚʦʜʘ ʦʙʨʫʰʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʨʝʧʴ ʚ ʦʩ-

ʥʦʚʥʦʤ ʠʩʧʳʪʳʚʘʝʪ ʥʘʛʨʫʟʢʫ ʦʪ ʚʝʩʘ ʧʦʨʦʜ, ʟʘ-

ʢʣʶʯʝʥʥʳʭ ʚ ʵʪʦʡ ʟʦʥʝ.ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʦʡ ʧʘʨʘ-

ʤʝʪʨ ʢʨʝʧʠ ʚʳʨʘʙʦʪʢʠ ï ʝʝ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʫʜʝʨʞʘʥʠʝ ʦʙʨʫʰʘʶʱʠʭʩʷ ʧʦ-

ʨʦʜ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʨʝʧʠ ʚʝ-

ʜʝʪʩʷ ʤʝʪʦʜʘʤʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʠ ʥʘ ʟʘʜʘʥ-

ʥʳʝ ʥʘʛʨʫʟʢʠ, ʧʦʵʪʦʤʫ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʟʜʝʩʴ ʷʚ-

ʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʥʘ ʢʨʝʧʴ.  

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ: ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʥʘʛʨʫʟʢʠ 

ʥʘ ʢʨʝʧʴ ʚʳʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝ-

ʥʠʷ ʠ ʦʧʨʝʜʝʣʠʪʴ ʷʚʣʷʝʪʩʷ ʣʠ ʦʥʘ ʙʝʟʦʧʘʩʥʦʡ ʜʣʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʅʦʨʤʘʪʠʚʥʳʝ ʚʝʣʠʯʠʥʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ  ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ , ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʧʦʨʦʜʘʭ 

ʥʠʞʝ ʩʨʝʜʥʝʡ ʢʨʝʧʦʩʪʠ ʠ ʤʷʛʢʠʭ f<4 ʧʨʠʥʠʤʘʶʪ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʧʨʦʣʝʪʫ ʠ ʚʳʩʦ-

ʪʝ. 

ɼʘʥʥʳʝ ʠʤʝʶʱʠʝʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ: 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʨʝʧʦʩʪʠ f=7 

ɺʳʩʦʪʘ ʚʳʨʘʙʦʪʢʠ, H-14ʤ 

ʇʨʦʣʝʪ ʚʳʨʘʙʦʪʢʠ, ɺʦ,-24 ʤ 

ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʨʦʜʳ, ,-2400 ʢʛ/ʤ3 

ʉʪʝʧʝʥʴ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ - ʪʨʝʱʠʥʦʚʘ-

ʪʳʝ 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ,-34 ʛʨʘʜ 

ɺ ʧʦʨʦʜʘʭ ʩʨʝʜʥʝʡ ʢʨʝʧʦʩʪʠ ʠ ʢʨʝʧʢʠʭ ʚʳʩʦʪʘ 

ʩʚʦʜʘ ʜʘʚʣʝʥʠʷ ʨʘʚʥʘ ʛʣʫʙʠʥʝ, ʥʘʨʫʰʝʥʥʦʡ ʟʦʥʳ 

hʥ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʥʘʪʫʨʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʠʣʠ 

ʨʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ). ɼʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʳʭ ʨʘʩʯʝʪʦʚ hʥ ʜʦʧʫʩʢʘʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʬʦʨ-

ʤʫʣʝ: 

 
ɻʜʝ k ï ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʝʤʳʡ ʧʦ ʜʘʥ-

ʥʳʤ ʪʘʙʣ. 2.1. 

k=0,2  

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ 

 
 

ɼʣʷ ʚʳʨʘʙʦʪʦʢ ʙʦʣʴʰʦʛʦ ʩʝʯʝʥʠʷ, ʧʨʦʭʦʜʷ-

ʱʠʭ ʚ ʥʘʨʫʰʝʥʥʳʭ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʧʨʠ f = 4, 

ʢʦʵʬʬʠʮʠʝʥʪ k ʚ ʪʘʙʣ. 2.1 ʩʣʝʜʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ ʚʳʨʘʙʦʪʢʠ ʫʤʥʦʞʘʪʴ ʥʘ 

ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʠʤʝʶʱʠʡ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ: 

ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʪʫʥʥʝʣʷ, ʤ ..... ʜʦ 100 250 

500  

ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ k ....... 1,0 1,3 1,5 

ʅʦʨʤʘʪʠʚʥʳʝ ʚʝʣʠʯʠʥʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ  ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ , ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʧʦʨʦʜʘʭ 

ʥʠʞʝ ʩʨʝʜʥʝʡ ʢʨʝʧʦʩʪʠ ʠ ʤʷʛʢʠʭ f<4 ʧʨʠʥʠʤʘʶʪ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʧʨʦʣʝʪʫ ʠ ʚʳʩʦʪʝ 

ʚʳʨʘʙʦʪʢʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʘʤ:  
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ʛʜʝ  ï ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʨʦʜʳ, ʢʛ/ʤ3; 

  ï ʚʳʩʦʪʘ ʩʚʦʜʘ ʜʘʚʣʝʥʠʷ, ʤ; 

 ʛʜʝ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʛʣʫʙʠʥʳ 

ʟʦʥʳ ʥʘʨʫʰʝʥʥʳʭ ʧʦʨʦʜ, ʧʘʨʘʤʝʪʨʦʚ ʢʨʝʧʠ ʠ ʜʨʫ-

ʛʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ  =1, ʦʜʥʘ-

ʢʦ, ʢʦʛʜʘ ʚ ʤʘʣʦʪʨʝʱʠʥʦʚʘʪʳʭ ʧʦʨʦʜʘʭ ʛʣʫʙʠʥʘ 

ʥʘʨʫʰʝʥʥʦʡ ʟʦʥʳ l,5 ʤ, ʠʣʠ ʞʝ ʚ ʚʳʨʘʙʦʪʢʘʭ, 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʘʥʢʝʨʘʤʠ ʠ ʠʤʝʶʱʠʤʠ ʮʝʥʪʨʘʣʴ-

ʥʳʡ ʫʛʦʣ ʩʚʦʜʘ ʤʝʥʝʝ 120Á, ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʢʦ-

ʵʬʬʠʮʠʝʥʪ  = 0,7-0,8.  

ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ ʨʘʩʯʝʪʥʳʤ ʚʝʣʠʯʠʥʘʤ ʥʘʛʨʫ-

ʟʦʢ ʥʘ ʢʨʝʧʴ ʚʚʦʜʠʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʛʨʫʟʢʠ 

(ʜʣʷ ʨʘʩʯʝʪʦʚ ʢʨʝʧʝʡ ʚʳʨʘʙʦʪʦʢ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ï ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷ-

ʥʠʡ), ʨʘʚʥʳʡ 1,5 ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʦʨʥʦʛʦ ʜʘʚ-

ʣʝʥʠʷ ʦʪ ʚʝʩʘ ʧʦʨʦʜʳ ʧʨʠ ʩʚʦʜʦʦʙʨʘʟʦʚʘʥʠʠ ʠ 1,1 

ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʚʝʩʘ ʚʩʝʡ 

ʪʦʣʱʠ ʧʦʨʦʜ ʥʘʜ ʚʳʨʘʙʦʪʢʦʡ ʠʣʠ ʦʪ ʚʝʩʘ ʧʦʨʦʜʳ ʚ 

ʧʨʝʜʝʣʘʭ ʥʘʨʫʰʝʥʥʦʡ ʟʦʥʳ. ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʛʦʨʥʦʤ ʜʘʚʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʛʨʫʟʢʠ ʨʘʚʝʥ 

1,2, ʘ ʝʩʣʠ ʵʪʦ ʜʘʚʣʝʥʠʝ ʨʘʟʛʨʫʞʘʝʪ ʢʨʝʧʴ, ʪʦ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʧʝʨʝʛʨʫʟʢʠ ʜʣʷ ʥʝʛʦ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚ-

ʥʳʤ 0,8. 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʥʘʛʨʫʟʢʠ: 

 

 
 

ʀ ʪʘʢ  ʪʘʢ, ʢʘʢ ʨʘʩʯʝʪʥʘʷ 

ʥʘʛʨʫʟʢʘ ʙʦʣʴʰʝ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ  ʧʨʝ-

ʦʙʣʘʜʘʝʪ ʠ ʠʜʝʪ ʧʝʨʝʛʨʫʟʢʘ . ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʨʘʩ-

ʯʝʪʘ ʧʦʥʷʪʥʦ, ʯʪʦ, ʢʨʝʧʴ ʷʚʣʷʝʪʩʷ ʥʝ ʙʝʟʦʧʘʩʥʦʡ ʥʘ 

ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʚʳʨʘʙʦʪʢʠ ʠʟ-ʟʘ ʙʦʣʴʰʦʡ ʥʘʛʨʫʟ-

ʢʠ. 
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CALCULATION OF MAXIMUM PERMISSIBLE CONCENTRATIO N OF HARMFUL SUBSTANCES 

IN DISCHARGED WASTEWATER .  

 

Abstract 

The article presents a method for determining the concentration of harmful substances in wastewater, water 

testing for MPC (maximum permissible concentration ). 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʪʦʯʥʳʭ ʚʦ-

ʜʘʭ , ʧʨʦʚʝʨʢʘ ʚʦʜʳ ʥʘ ʥʦʨʤʳ ʇɼʂ (ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇɼʂ, ʢʦʥʮʝʥʪʨʘʮʠʷ , ʚʦʜʦʪʦʢ . 

Key words: MPC, concentration , watercourse . 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʧʨʝ-

ʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʚʝ-

ʱʝʩʪʚ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ,ʢʦʪʦʨʳʝ ʩʙʨʘʩʳʚʘʶʪʩʷ 

ʯʝʨʝʟ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʘʥʘʣʳ ,ʪʝʤ ʩʘʤʳʤ ʚʳʷʚʠʪʴ 

,ʧʨʝʚʳʰʝʥʘ ʣʠ ʥʦʨʤʘ ʇɼʂ ʚ ʚʦʜʝ ʠ ʥʘ ʩʢʦʣʴʢʦ . 

ɼʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʩʭʦʜʷ ʠʟ ʛʝʦʣʦʛʦʨʘʟ-

ʚʝʜʢʠ.  

 

 ʨʉ =0,05 ʤʛ/ʣ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʨʝʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʝ ʧʨʠʨʦʜʥʦʛʦ ʚʦʜʦʪʦʢʘ ʚʟʷʪʦʛʦ ʚʳʰʝ ʤʝʩʪʘ 

ʩʪʦʢʘ; 
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ʧʨʉ =35, ʤʛ/ʣ ï ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʨʝʜʥʦʛʦ ʚʝʱʝʩʪʚʘ; 

Q= 0,8, ʤ3/ʩ ï ʨʘʩʭʦʜ ʚʦʜʳ ʧʨʠʨʦʜʥʦʛʦ ʚʦʜʦʪʦʢʘ; 

q  = 5,9; ʤ3/ʩ ï ʨʘʩʭʦʜ ʩʫʪʦʯʥʦʡ ʚʦʜʳ ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʚʦʜʦʪʦʢ; 

l  = 1, ʜ.ʝʜ. - ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʚʳʧʫʩʢʘ ʚ ʚʦʜʦʪʦʢ; 

ʬL  = 500, ʤ ï ʜʣʠʥʘ ʚʦʜʦʪʦʢʘ ʦʪ ʤʝʩʪʘ ʚʳʙʨʦʩʘ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʪʚʦʨʘ ʧʦ ʬʘʨʚʘʪʝʨʫ; 

ʧʨL = 400, ʤ ï ʜʣʠʥʘ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʪʚʦʨʘ ʧʦ ʧʨʷʤʦʡ; 

ʩʨʅ (R)= 1,6, ʤ ï ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʪʝʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʷʪʠʩʦʪ ʤʝʪʨʦʚʦʤ ʩʪʚʦʨʝ; 

ʩʨv  = 2,5, ʤ/ʩ ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʷʪʠʩʦʪ ʤʝʪʨʦʚʦʤ ʩʪʚʦʨʝ; 

i  = 0,03, ʜ.ʝʜ. ï ʫʢʣʦʥ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

D= 0,75, ʤʛ/ʣ  
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AUTOMATION OF REPORTING TO THE MONITORING BODIES  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʩʜʘʯʠ ʦʪʯʝʪʥʦʩʪʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ 

ʢʦʤʧʘʥʠʠ ʚ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʫʩʪʨʘʥʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʠʟʜʝʨʞʝʢ ʥʘ ʩʜʘʯʫ ʦʪʯʝʪʥʦʩʪʠ. 

Abstract 

This article will automate the compilation and submission of reports by an accounting company to the regu-

latory authorities. The result is a rapid reporting, as well as the elimination of time costs for filing reports. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʦʪʯʝʪʥʦʩʪʴ, 1ʉ-ʆʪʯʝʪʥʦʩʪʴ, ʉɹʀʉ++. 

Key words: automation, reporting, 1C-Reporting, SBIS++. 

 

ɺ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ ʩʪʨʘʥʳ, ʢʦʪʦʨʘʷ ʦʬʠʮʠ-

ʘʣʴʥʦ ʚʝʜʝʪʩʷ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ, ʥʝ ʪʦʣʴʢʦ ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʩʜʘʚʘʪʴ ʦʪʯʝʪʥʦʩʪʴ ʚ ʥʘʣʦʛʦʚʳʝ ʩʣʫʞʙʳ ʧʦ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ, ʦʪʧʨʘʚʣʷʪʴ ʜʝ-

ʢʣʘʨʘʮʠʠ, ʩʚʝʜʝʥʠʷ ʧʦ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʤʫ 

ʫʯʝʪʫ, ʨʝʝʩʪʨʳ 2-ʅɼʌʃ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʊʘʢʞʝ ʩ 

1 ʷʥʚʘʨʷ 2014 ʛʦʜʘ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʠ ʅɼʉ ʦʙʷ-

ʟʘʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʦʪʯʝʪʥʦʩʪʴ ʧʦ ʪʝʣʝʢʦʤʤʫʥʠ-

ʢʘʮʠʦʥʥʳʤ ʢʘʥʘʣʘʤ ʩʚʟ̫ʠ. 

ʅʘʯʥʝʤ ʩ ʪʦʛʦ, ʯʪʦʙʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʜʘʯʫ 

ʦʪʝʯʥʦʩʪʠ, ʜʘʜʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʙʫʭʛʘʣʪʝʨʩʢʦʡ 

ʦʪʝʯʥʦʩʪʠ. 

ɹʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ ï ʵʪʦ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ. ʕʪʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʚʳʨʘʞʘʶʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʪʦʠʤʦʩʪʠ 

ʠʤʫʱʝʩʪʚʘ ʢʦʤʧʘʥʠʠ [1]. 

ɺ ʥʘʰʠ ʜʥʠ ʩʜʘʚʘʪʴ ʦʪʯʝʪʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʦʨ-

ʤʦʡ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ 

ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʩʜʘʯʠ ʦʪʯʝʪʥʦʩʪʠ ʚ ʢʦʥʪʨʦʣʠʨʫʶ-

ʱʠʝ ʦʨʛʘʥʳ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʜʣʷ ʙʫʭʛʘʣʪʝʨʦʚ 

ʚʩʝʭ ʢʦʤʧʘʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ. ʊʘʢ 

ʢʘʢ ʩʦʩʪʘʚʣʷʪʴ ʚ ʨʫʯʥʫʶ ʦʪʯʝʪʥʦʩʪʴ ʠ ʠʜʪʠ ʚ ʦʬʠ-

ʩʳ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ (ʌʅʉ, ʇʌʈ, ʌʉʉ, 

ʈʦʩʩʪʘʪ, ʈʦʩʘʣʢʦʛʦʣʴʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʈʦʩʧʨʠʨʦʜ-

ʥʘʜʟʦʨ ʠ ʌʊʉ) ʥʝ ʫʜʦʙʥʦ, ʪʝʤ ʙʦʣʝʝ ʟʘʪʨʘʪʥʦ ʧʦ 

ʚʨʝʤʝʥʠ, ʘ ʠ ʠʥʦʛʜʘ ʬʠʥʘʥʩʦʚʦ, ʝʩʣʠ ʧʨʠʭʦʜʠʪʩʷ 

ʝʭʘʪʴ ʜʘʣʝʢʦ. 

ʂ ʩʯʘʩʪʴʶ, ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. ɺ ʧʦ-

ʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʚʩʝʭ ʢʦʤʧʘʥʠʡ ʚʥʝʜʨʷʶʪʩʷ ʥʦ-

ʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʦʙʣʝʛ-

ʯʘʶʪ ʚʦ ʤʥʦʛʦ ʨʘʟ ʞʠʟʥʴ. ʉʘʤʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ 

ʦʨʛʘʥʳ ʥʝ ʩʪʦʷʪ ʥʘ ʤʝʩʪʝ, ʘʢʪʠʚʥʦ ʚʥʦʩʷʪʩʷ ʠʟʤʝ-

ʥʝʥʠʷ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ, ʩʪʦʨʦʥʫ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢ, ʢ ʧʨʠʤʝʨʫ, ʧʦʷʚʠʣʠʩʴ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʩʜʘʯʠ ʵʣʝʢʪʨʦʥʥʦ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʫʪʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʜʘʯʠ ʚʩʝʡ ʚʦʟʤʦʞʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʩ ʦʪʯʝʪʥʦʩʪʠ, ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʜʘʯʫ ʦʪʯʝʪʥʦʩʪʠ, ʘ ʟʘ ʥʝʡ ʠ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ, ʯʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʦʢ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʦʪ-

ʯʝʪʥʦʩʪʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʧʘʥʠʡ ʧʨʝʜʣʘʛʘʶʪ ʩʚʦʠ ʨʝʰʝʥʠʷ ʧʦ ʩʜʘʯʝ ʠ 

ʩʦʩʪʘʚʣʝʥʠʶ ʦʪʯʝʪʥʦʩʪʠ, ʢʘʢ ʟʘʨʫʙʝʞʥʳʝ, ʪʘʢ ʠ 

ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ. ʊʘʢ ʢʦʤʧʘʥʠʷ ʊʝʥʟʦʨ ʧʨʝʜ-

ʣʘʛʘʝʪ çʉɹʀʉ++è, ʬʠʨʤʘ ʂʘʣʫʛʘ ɸʩʪʨʘʣ ç1ʉ-

ʆʪʯʝʪʥʦʩʪʴè, ʢʦʤʧʘʥʠʷ ʆɸɿʀʉ çʆɸɿʀʉ ʦʪʯʝʪʳè, 

ʊʘʢʩʢʦʤ ç1ʉ-ʉʧʨʠʥʪʝʨè, ʉʂɹ ʂʦʥʪʫʨ çʂʦʥʪʫʨ-

ʕʢʩʪʝʨʥè ʠ ʜʨʫʛʠʝ. 

ɺʩʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ ʩʦʟʜʘʥʳ 

ʦʧʳʪʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʢʦʪʦʨʳʝ ʜʘʚʥʦ ʨʘʙʦʪʘ-

ʶʪ ʥʘ ʨʳʥʢʝ ʵʣʝʢʪʨʦʥʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʦʪʣʠʯʥʦ 

ʟʥʘʁ ʪ, ʯʪʦ ʥʫʞʥʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʋʩʧʝʰʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠ ʨʘʙʦʪʘʪʴ ʤʦʞʥʦ ʩ ʣʶʙʳʤ ʠʟ ʚʳʰʝʧʝ-

ʨʝʯʠʩʣʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʦʩʦʙʝʥʥʦʩʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ, 

ʢʘʢʦʡ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦ-

ʜʠʤ ʜʣʷ ʢʦʤʧʘʥʠʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʝʥʝʞʥʫʶ 

ʩʫʤʤʫ. ʉʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʪʦʣʴʢʦ ʠ ʤʥʝʥʠʡ, 

ʢʘʢʫʶ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʩʜʘʯʠ 

ʦʪʯʝʪʥʦʩʪʠ. ʂʪʦ-ʪʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʫʜʦʙʩʪʚʦ, 

ʢʪʦ-ʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʩʪʦʠ-

ʤʦʩʪʴ ʧʨʦʛʨʘʤʤʳ. 
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ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʠ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʢʦʤʧʘʥʠʠ, ʵʪʦ ʊʝʥʟʦʨ ʠ ʂʘʣʫ-

ʛʘ ɸʩʪʨʘʣ. ʂʘʞʜʘʷ ʢʦʤʧʘʥʠʷ ʫʩʠʣʝʥʥʦ ʤʦʜʝʨʥʠʟʠ-

ʨʫʶʪ ʩʚʦʠ ʨʝʰʝʥʠʷ, ʧʦʜʩʪʨʘʠʚʘʷʩʴ ʧʦʜ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʂʦʤʧʘʥʠʷ çʊʝʥʟʦʨè ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʧʦ 

ʨʦʩʪʫ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʨʳʥʢʘ 

ʵʣʝʢʪʨʦʥʥʦʡ ʦʪʯʝʪʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʘ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ çʉʙʠʩ++è. ɿʘʨʝʢʦʤʝʥʜʦʚʘ-

ʣʘ ʩʝʙʷ ʢʘʢ ʧʨʦʚʝʨʝʥʥʳʡ ʠ ʥʘʜʝʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʩʜʘʯʠ ʦʪʯʝʪʥʦʩʪʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ʗʚʣʷʝʪʩʷ ʦʪ-

ʜʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʩʜʘʯʠ ʦʪʯʝʪʥʦʩʪʠ. ɺ ʦʪ-

ʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʚʦʟʤʦʞʥʘ ʠʥʪʝʛʨʘʮʠʷ ʩ ʧʨʦʛʨʘʤ-

ʤʦʡ ç1ʉè. ʇʨʦʛʨʘʤʤʘ ç1ʉè ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʧʦʧʫ-

ʣʷʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʩʨʝʜʠ ʙʫʭʛʘʣʪʝʨʦʚ ʠ 

ʵʢʦʥʦʤʠʩʪʦʚ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʜʣʷ ʨʘʙʦʪʳ. ʂʪʦ ʚʧʝʨʚʳʝ ʩʜʘʝʪ ʦʪʯʝʪʥʦʩʪʴ ʯʝ-

ʨʝʟ ʜʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʨʫʜʥʦ-

ʩʪʠ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʫʯʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʳ. ʆʙʣʘʜʘʝʪ ʪʘʢʠʤʠ ʩʝʨʚʠ-

ʩʘʤʠ, ʢʘʢ: ʩʚʝʨʢʘ ʩ ʌʅʉ ʠ ʇʌʈ (ʦʬʬʣʘʡʥ); ʀʆʅ-

ʦʥʣʘʡʥ; ɽɻʈʖʃ/ɽɻʈʀʇ; ʢʘʤʝʨʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ; 

ʦʮʝʥʢʘ ʨʠʩʢʘ ʥʘʣʦʛʦʚʦʡ ʧʨʦʚʝʨʢʠ; ʬʠʥʘʥʩʦʚʳʡ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʘʥʘʣʠʟ; ʝʩʪʴ ʦʥʣʘʡʥ ʨʝh ʝʥʠʝ, 

ʚʢʣʶʯʘʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʱʝʥʠʷ ʥʘ ʬʦʨʫʤʝ; 

ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʢʣʠʝʥʪʦʚ - ʢʨʫʛʣʦʩʫʪʦʯ-

ʥʘʷ, ʜʝʣʝʥʠʝ ʧʦ ʨʝʛʠʦʥʘʤ. ʉʪʦʠʤʦʩʪʴ ʧʦʜʢʣʁʯʝ-

ʥʠʷ ʦʜʥʦʛʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʚ ʄʦʩʢʚʝ ʠ ʇʦʜ-

ʤʦʩʢʦʚʴʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 12 000 ʨʫʙʣʝʡ. 

ɼʘʣʝʝ ʧʝʨʝʡʜʝʤ ʢ ʨʝʰʝʥʠʶ ʢʦʤʧʘʥʠʠ ʂʘʣʫʛʘ 

ɸʩʪʨʘʣ. ʀʭ ʧʨʦʛʨʘʤʤʘ ʥʘʟʳʚʘʝʪʩʷ ç1ʉ-

ʆʪʯʝʪʥʦʩʪʴè ʠ ʷʚʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘ-

ʣʦʤ ʚʦ ʚʩʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ç1ʉ 8è, ʪʘʢʞʝ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʘ ʢ ç1ʉ 7.7è. ɺʦʟʤʦʞʥʘ ʨʘʙʦʪʘ ʩ 

ʜʚʫʤʷ ʢʨʠʧʪʦʧʨʦʚʘʡʜʝʨʘʤʠ (ʂʨʠʧʪʦʇʨʦ ʠ VipNet 

CSP). ɼʣʷ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ç1ʉè ʠ ʂʨʠʧ-

ʪʦʧʨʦʛʨʘʤʤʘ. ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʷʤʦ ʩ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʙʫʭʛʘʣʪʝʨʘ, ʩʝʨʪʠʬʠʢʘʪ ʢʣʠʝʥʪ 

ʧʦʣʫʯʘʝʪ ʧʦ ʫʜʘʣʝʥʥʦʡ ʩʭʝʤʝ ʧʦʜʢʣʶʯʝʥʠʷ, ʙʝʟ 

ʚʠʟʠʪʘ ʚ ʦʬʠʩ ʢʦʤʧʘʥʠʠ. ʆʙʣʘʜʘʝʪ ʪʘʢʠʤʠ ʩʝʨʚʠ-

ʩʘʤʠ, ʢʘʢ: ʝʩʪʴ ʦʥʣʘʡʥ-ʨʝʰʝʥʠʝ; ʩʚʝʨʢʘ ʩ ʌʅʉ ʠ 

ʇʌʈ (ʦʬʬʣʘʡʥ); ʀʆʅ-ʦʥʣʘʡʥ; ʢʨʫʛʣʦʩʫʪʦʯʥʘʷ 

ʪʝʭʧʦʜʜʝʨʞʢʘ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʠ ʪʝʣʝʬʦʥʫ 

(ʝʜʠʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʦʤʝʨ). ʉʪʦʠʤʦʩʪʴ ʧʦʜʢʣʶ-

ʯʝʥʠʷ ʦʜʥʦʛʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʚ ʄʦʩʢʚʝ ʠ ʇʦʜ-

ʤʦʩʢʦʚʴʝ ʩʦʩʪʘʚʣʷʝʪ: ʄʦʩʢʚʘ ï 5900 ʨʫʙʣʝʡ, ʄʆ ï 

4900 ʨʫʙʣʝʡ. ʊʘʢʞʝ ʚ ʢʦʤʧʘʥʠʠ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦ-

ʞʝʩʪʚʦ ʘʢʮʠʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤ-

ʤʳ [2]. 

ʅʘʠʙʦʣʴʰʠʤ ʧʣʶʩʦʤ ʷʚʣʷʝʪʩʷ ʫ ʢʦʤʧʘʥʠʠ 

ʂʘʣʫʛʘ ɸʩʪʨʘʣ, ʪʘʢ ʢʘʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʩʜʘʯʠ ʵʣʝʢ-

ʪʨʦʥʥʳʡ ʦʪʯʝʪʥʦʩʪʠ ʧʨʷʤʦ ʚ ʧʨʦʛʨʘʤʤʝ ç1ʉè, ʯʪʦ, 

ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʦʛʨʦʤʥʳʤ ʧʣʶʩʦʤ ʜʣʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ. ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʠ ʛʦʚʦʨʠʣʦʩʴ ʫʞʝ ʦ 

ʪʦʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ç1ʉè ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʧʦʧʫʣʷʨ-

ʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʨʘʙʦʪʳ. 

ɼʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʚ ʩʪʘʪʴʝ, ʧʦʟʚʦʣʷʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʦʩʪʘʚʣʝʥʠʝ ʠ 

ʩʜʘʯʫ ʵʣʝʢʪʨʦʥʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ ʢʦʥʪʨʦʣʠʨʫʶɦ ʠʝ 

ʦʨʛʘʥʳ. ʇʦʩʣʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʢʦʤ-

ʧʘʥʠʷ ʩʤʦʞʝʪ ʫʩʪʨʘʥʠʪʴ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ 

ʠʟʜʝʨʞʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʠ ʩʜʘʯʝʡ ʦʪ-

ʯʝʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʨʠʩʢ ʦʰʠʙʦʢ 

ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʦʪʯʝʪʥʦʩʪʠ. 
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Abstract 

Objective: to understand how to modernize the IT-infrastructure of organizations using business processes. 

The result is an improved IT-infrastructure of organizations through business processes. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ, ʤʝʪʦʜʦʣʦʛʠʷ. 

Key words: business process, IT-infrastructure, process approach, methodology. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠ-

ʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʳʥʢʘ 

ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʚ ʥʝʤ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʢʦʤ-

ʧʘʥʠʡ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʙʝʩʧʦ-

ʢʦʷʪʩʷ ʟʘ ʙʫʜʫʱʝʝ ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʩʪʦʷʥʥʦ 

ʫʣʫʯʰʘʶʪ ʩʚʦʠ ʢʦʤʧʘʥʠʠ, ʧʫʪʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ 

ʫʩʧʝʰʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʢʦʤʧʘʥʠʠ. ʆʪ ʥʝʝ 

ʟʘʚʠʩʠʪ, ʢʘʢ ʢʦʤʧʘʥʠʷ ʨʘʟʚʠʚʘʝʪʩʷ, ʢʘʢ ʠʜʫʪ ʨʘʙʦ-

ʯʠʝ ʧʨʦʮʝʩʩʳ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʠ, 

ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʦʙʤʝʥ ʜʘʥʥʳʤʠ 

ʠ ʩʚʷʟʴ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʠ ʥʘʜʝʞ-

ʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʦʤʧʘʥʠʠ 

ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʠʟ-

ʜʝʨʞʝʢ, ʫʣʫʯʰʠʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʣʠ-

ʝʥʪʦʚ, ʯʪʦ ʚ ʩʣʝʜʩʪʚʠʝ ʧʨʠʚʝʜʝʪ ʢ ʢʦʥʢʫʨʝʥʪʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʥʘ ʨʳʥʢʝ. 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʤʦʜʝʨʥʠʟʘʮʠʠ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʠʟʫʯʝ-

ʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʤʧʘʥʠʠ. ʆʥʠ ʠʛʨʘʶʪ 

ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʦʩʥʦʚʥʳʭ ʨʦʣʝʡ ʚ ʢʦʤʧʘʥʠʠ. 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ (ʧʨʦʮʝʩʩ) ï ʵʪʦ ʩʦʚʦʢʫʧʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ 

ʨʝʩʫʨʩʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʚʭʦʜʝ, ʚ ʢʦʥʝʯʥʳʡ ʧʨʦ-

ʜʫʢʪ, ʠʤʝʶʱʠʡ ʮʝʥʥʦʩʪʴ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʥʘ ʚʳ-

ʭʦʜʝ [1]. 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʥʷʪʥʦ, ʯʪʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʩʫʱʝʩʪʚʫʶʪ ʚʥʫʪʨʠ 

ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʬʦʨʤʘʣʠʟʦ-

ʚʘʥʳ ʦʥʠ ʠʣʠ ʥʝʪ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʦʟʚʦʣʷʶʪ 

ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʝ ʠ ʩʣʘʙʳʝ ʤʝʩʪʘ ʚ 

ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʢʦʤʧʘʥʠʠ, ʯʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʝ, 

ʤʦʞʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʠ ʠʩʧʨʘʚʠʪʴ. 

ɿʥʘʷ ʪʦʯʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʢ ʦʥʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʚʷʟʘʥʳ, ʢʝʤ 

ʚʳʧʦʣʥʷʶʪʩʷ ʠ ʩ ʧʦʤʦʱʴʶ ʯʝʛʦ ʫʧʨʘʚʣʷʶʪʩʷ ï ʪʦ 

ʙʫʜʝʪ ʩʨʘʟʫ ʞʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʩʝ ʝʝ ʜʦʩʪʦʠʥʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ. ʀʤʝʥʥʦ ʪʘʢʦʡ ʧʦʜʭʦʜ (çʧʨʦʮʝʩʩʥʳʡ 

ʧʦʜʭʦʜè) ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ 

ʫʧʨʘʚʣʝʥʠʷ. ɸ ʚʦʦʙʱʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫ-

ʛʠʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ (ʧʨʦʮʝʩʩʥʳʡ, ʢʦʤ-

ʧʣʝʢʩʥʳʡ, ʩʠʪʫʘʮʠʦʥʥʳʡ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʠ ʜʨʫ-

ʛʠʝ). 

ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʢʘʢ ʥʘʙʦʨ ʧʨʦʮʝʩʩʦʚ. ʈʘʟʜʝʣʷʶʪʩʷ 

ʙʠʟʥʝʩ ïʧʨʦʮʝʩʩʳ ʥʘ ʫʧʨʘʚʣʷʶʱʠʝ (ʩʪʘʚʷʱʠʭ ʮʝ-

ʣʠ), ʦʩʥʦʚʥʳʝ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʳ.  

ʆʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ï ʵʪʦ ʧʨʦʮʝʩʩʳ, 

ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʨʘʙʘʪʳʚʘʶʪ ʜʝʥʴʛʠ. 

ʇʦʜʜʝʨʞʠʚʘʶʱʠʝ ï ʧʨʦʮʝʩʩʳ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝ ʤʦ-

ʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʵʪʦ 

ʧʨʦʮʝʩʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʨʝʩʫʨʩʘ-

ʤʠ. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʱʫʩʪʚʘ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ. 

ɹʳʩʪʨʦʝ ʟʥʘʢʦʤʩʪʚʦ. ɽʩʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʣ-

ʥʦʩʪʴʶ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ï ʪʦ, ʢʘʢ 

ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʥʝ ʟʘʡʤʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʨʦʩʪʦʪʘ ʩʦʟʜʘʥʠʷ ʧʣʘʥʘ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʉʦ-

ʟʜʘʥʠʝ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʠ çʢʘʢ ʝʩʪʴè (AS-IS) ï ʪʦ 

ʝʩʪʴ, ʩ ʧʦʤʦʱʴʶ ʙʣʦʢ-ʩʭʝʤ ʦʧʠʩʳʚʘʶʪʩʷ ʪʝ ʬʫʥʢ-

ʮʠʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦ-

ʪʝʢʘʶʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʦʧʠʩʘʥʠʷ 

ʚʳʜʝʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʢʠ ʥʳʥʝʰʥʝʡ ʤʦʜʝʣʠ ï ʠ ʩʦ-

ʟʜʘʝʪʩʷ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ çʢʘʢ ʜʦʣʞʥʦ ʙʳʪʴè (TO-BE), ʚ ʢʦʪʦʨʦʡ 

ʫʩʪʨʘʥʷʶʪʩʷ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚ ʧʝʨʚʦʡ 

ʤʦʜʝʣʠ.  

ʃʝʛʢʦʩʪʴ ʠ ʙʳʩʪʨʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʀʉ ʥʘ 

ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʀʊ-ʩʧʝʮʠʘʣʠʩʪ ʫʞʝ 

ʯʝʪʢʦ ʟʥʘʝʪ, ʢʘʢ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʢʘʢʠʝ ʚ ʥʝʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʨʦʪʝ-

ʢʘʶʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʪ, ʘ ʪʘʢʞʝ ï ʫ ʥʝʛʦ ʝʩʪʴ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥ-

ʥʘʷ ʤʦʜʝʣʴ ʵʪʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʅʘ ʩʣʝʜʫʶʱʝʤ 

ʵʪʘʧʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 

ʫʣʫʯh ʝʥʥʦʡ ʤʦʜʝʣʠ [2]. 

ʄʦʜʝʣʠ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʦ-

ʣʦʛʠʷʤʠ. ʊʘʢʠʤʠ, ʢʘʢ: ʩʝʤʝʡʩʪʚʦ IDEF (IDEF0, 

IDEF1, IDEF2 ʠ ʪ.ʜ.), ʥʦʪʘʮʠʷ eEPC, ʥʦʪʘʮʠʷ 

BPMN 2.0, ʤʝʪʦʜʦʣʦʛʠʷ ARIS, ʤʝʪʦʜʦʣʦʛʠʷ DFD ʠ 

ʜʨʫʛʠʝ. 

ʆʩʥʦʚʥʳʝ ʠ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʥʩʪʨʫ-

ʤʝʥʪʳ, ʧʦʤʦʛʘʶʱʠʝ ʧʨʘʚʠʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʨʦʙʣʝʤʥʳʝ ʤʝʩʪʘ: ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ, ʧʨʠʥʮʠʧ 

ʇʘʨʝʪʦ 2080, ABC-ʘʥʘʣʠʟ, SWOT-ʘʥʘʣʠʟ, ʜʠʘ-

ʛʨʘʤʤʘ ʀʩʠʢʘʚʳ, ʙʨʠʪʚʘ ʆʢʢʘʤʘ, ʜʠʘʛʨʘʤʤʘ ɻʘʥʪʘ 

ʠ ʪ.ʜ. 

ʉ ʧʦʤʦʱʴʶ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ, ʚʳʷʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʢʠ ʠ ʩʣʘʙʳʝ ʤʝʩʪʘ 

ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʟʘʪʝʤ ʩʪʨʦʷʪʩʷ ʠ ʨʘʟʨʘʙʘʪʳ-

ʚʘʁ ʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʩʪʝʤʳ ʠ ʥʦʚʰʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʫʩʪʨʘʥʠʪʴ ʚʩʝ ʥʝʜʦʩʪʘʪʢʠ ʚ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʝʤ ʩʘʤʳʤ ʤʦʜʝʨʥʠ-

ʟʠʨʦʚʘʚ ʝʝ, ʪ.ʝ. ʫʣʫʯʰʠʚ. ʏʪʦ, ʚ ʠʪʦʛʝ, ʧʨʠʚʝʜʝʪ ʢ 

ʫʩʪʨʘʥʝʥʠʶ ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʠʟʜʝʨʞʝʢ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʩʠʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʥʘ ʨʳʥʢʝ. 
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PROCESS OF CONSTRUCTION OF DEGRADED TAILS OF SORPTION LEAVING  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʛʫʱʝʥʠʷ ʦʙʝʟʚʨʝʞʝʥʥʳʭ ʭʚʦʩʪʦʚ ʩʦʨʙʮʠʦʥʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘ-

ʥʠʷ ʧʦ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʧʫʣʴʧʳ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʩʛʫʱʸʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʜʦʩʪʘʪʦʯ-

ʥʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʧʝʨʘʮʠʠ ʬʠʣʴʪʨʘʮʠʠ ʥʘ ʜʠʩʢʦʚʳʭ ʚʘʢʫʫʤ-ʬʠʣʴʪʨʘʭ, ʠ ʦʩʚʝʪʣʸʥʥʦʛʦ ʩʣʠʚʘ, ʥʘʧʨʘʚʣʷ-

ʝʤʦʛʦ ʥʘ ʦʧʝʨʘʮʠʶ ʦʙʝʟʟʦʣʦʯʠʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʠʷ ʦʩʚʝʪʣʸʥʥʦʛʦ ʩʣʠʚʘ, ʥʘʧʨʘʚʣʷʝʤʦʛʦ ʥʘ ʦʧʝ-

ʨʘʮʠʶ ʦʙʝʟʟʦʣʦʯʠʚʘʥʠʷ, ʠ ʩʛʫʱʸʥʥʳʭ ʰʣʘʤʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʩʦʨʙʮʠʦʥʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ. 

Abstract 

The article discusses the process of thickening the neutralized tailings of sorption leaching by pulp dehy-

dration in order to obtain a thickened product, the density of which is sufficient for further filtration operation 

on vacuum disk filters, and clarified discharge directed to the de-gilding operation. As a result of obtaining clar-

ified plum sent to the operation of the gilding, and thickened sludge entering the sorption leaching. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʚʦʩʪʳ, ʩʛʫʱʝʥʠʝ, ʚʘʢʫʫʤ, ʨʝʘʛʝʥʪ, ʧʫʣʴʧʘ.  

Key words: tails, thickening, vacuum, reagent, pulp. 

 

ʍʚʦʩʪʳ ʩʦʨʙʮʠʠ ʧʦʩʣʝ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʠʤʝʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʚʸʨʜʦʛʦ, ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʚ ʚʘʢʫ-

ʫʤ-ʬʠʣʴʪʨʘʭ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʫʣʴʧʳ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʩʪʢʘ ʬʠʣʴʪʨʘ-

ʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʦʙʝʟʚʦʞʠʚʘʥʠʷ 

ï ʩʛʫʱʝʥʠʝ ʚ ʨʘʜʠʘʣʴʥʦʤ ʩʛʫʩʪʠʪʝʣʝ [1]. 

ʎʝʣʴʶ ʧʨʦʮʝʩʩʘ ʩʛʫʱʝʥʠʷ ʧʨʦʤʳʚʦʯʥʳʭ ʨʘʩ-

ʪʚʦʨʦʚ ʭʚʦʩʪʦʚ ʠʥʪʝʥʩʠʚʥʦʛʦ ʮʠʘʥʠʨʦʚʘʥʠʷ, ʧʦʣʫ-

ʯʘʝʤʳʭ ʥʘ ʫʯʘʩʪʢʝ ɸʢʘʮʠʷ, ʷʚʣʷʝʪʩʷ ʦʩʚʝʪʣʝʥʠʝ 

ʨʘʩʪʚʦʨʦʚ ʦʪ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʰʣʘʤʦʚ. ʆʩʚʝʪ-

ʣʸʥʥʳʡ ʨʘʩʪʚʦʨ ʧʦʩʪʫʧʘʝʪ ʥʘ ʦʧʝʨʘʮʠʶ ʩʦʨʙʮʠʠ 

ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʟʦʣʦʪʘ ʠʟ ʧʨʦʤʳʚʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ, 

ʩʛʫʱʝʥʥʳʝ ʰʣʘʤʳ ʧʦʩʪʫʧʘʶʪ ʚ ʛʦʣʦʚʫ ʧʨʦʮʝʩʩʘ 

ʩʦʨʙʮʠʦʥʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. 

ʉʛʫʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʦʙʝʟ-

ʚʦʞʠʚʘʥʠʷ ʧʫʣʴʧʳ ʧʫʪʸʤ ʦʩʘʞʜʝʥʠʷ ʩʦʜʝʨʞʘʱʠʭ-

ʩʷ ʚ ʥʝʡ ʪʚʸʨʜʳʭ ʯʘʩʪʠʮ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝ-

ʩʪʠ. ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʧʨʦʜʫʢʪʘ ï ʯʠʩʪʘʷ 

ʞʠʜʢʘʷ ʬʘʟʘ ʩ ʥʝʢʦʪʦʨʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʪʚʸʨʜʦʛʦ ʠ 

ʩʛʫʱʸʥʥʳʡ ʧʨʦʜʫʢʪ ï ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʪʚʸʨʜʦʛʦ 50-

60 %.  

ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʟʘʧʦʣʥʝʥʠʠ ʩʛʫʩʪʠʪʝʣʷ 

ʧʫʣʴʧʦʡ ʠ ʫʩʪʦʷʚʰʝʤʩʷ ʨʝʞʠʤʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʟʦʥ ʩʛʫʱʝʥʠʷ: ʦʩʚʝʪʣʸʥʥʦʡ ʞʠʜʢʦʩʪʠ, 

ʩʚʦʙʦʜʥʦʛʦ ʠʣʠ ʩʪʝʩʥʸʥʥʦʛʦ ʧʘʜʝʥʠʷ ʯʘʩʪʠʮ 

(ʥʘʯʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ), ʫʧʣʦʪʥʝʥʠʷ (ʩʞʘʪʠʷ) ʠ 

ʩʛʫʱʸʥʥʦʡ ʧʫʣʴʧʳ [2,3]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʛʫʱʝʥʠʷ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʩʛʫʱʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʛʫʩʪʠʪʝʣʷ. ʏʝʤ ʢʨʫʧʥʝʝ 

ʯʘʩʪʠʮʳ ʠ ʯʝʤ ʚʳʰʝ ʠʭ ʧʣʦʪʥʦʩʪʴ, ʪʝʤ ʙʳʩʪʨʝʝ 

ʦʥʠ ʦʩʝʜʘʶʪ. ʊʦʥʢʠʝ ʯʘʩʪʠʮʳ, ʦʙʣʘʜʘʶʱʠʝ ʥʝ-

ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ, ʠ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘ-

ʣʳ, ʨʘʟʙʫʭʘʶʱʠʝ ʚ ʚʦʜʝ ʠ ʦʙʚʦʣʘʢʠʚʘʶʱʠʝ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʦʚ, ʦʙʨʘʟʫʶʪ ʫʩʪʦʡʯʠ-

ʚʫʶ, ʧʣʦʭʦ ʩʛʫʱʘʝʤʫʶ ʩʫʩʧʝʥʟʠʶ. ʄʘʪʝʨʠʘʣ 

ʤʝʣʴʯʝ 0,1 ʤʢʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʘʞʜʘʝʪʩʷ (ʢʦʣ-

ʣʦʠʜʥʦʝ ʩʦʩʪʦʷʥʠʝ).  

ʇʨʠ ʩʛʫʱʝʥʠʠ ʞʠʜʢʠʭ ʧʫʣʴʧ ʯʘʩʪʠʮʳ ʦʩʝʜʘ-

ʶʪ ʙʳʩʪʨʝʝ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʷʪʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʯʪʦ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʛʫʩʪʠʪʝʣʷ ʧʦ ʪʚʸʨʜʦʤʫ ʫʚʝ-

ʣʠʯʠʚʘʝʪ ʚʳʥʦʩ ʪʦʥʢʠʭ ʯʘʩʪʠʮ ʪʚʸʨʜʦʛʦ ʚ ʩʣʠʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʯʨʝʟʤʝʨʥʦ ʨʘʟʙʘʚʣʝʥʥʳʭ ʧʫʣʴʧʘʭ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʚʝʣʠʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʯʘʩʪʠʮʳ ʥʝ ʤʦʛʫʪ ʫʢʨʫʧʥʷʪʴʩʷ. 

ʉʛʫʱʝʥʠʝ ʧʫʣʴʧʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʜʠʘʣʴ-

ʥʦʤ ʩʛʫʩʪʠʪʝʣʝ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʧʨʠʚʦʜʦʤ. ʇʫʣʴʧʘ 

ʧʦʜʘʸʪʩʷ ʚ ʮʝʥʪʨ ʩʛʫʩʪʠʪʝʣʷ ï ʚ ʫʩʧʦʢʦʠʪʝʣʴ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʦʩʝʜʘʥʠʝ ʯʘ-

ʩʪʠʮ ʧʫʣʴʧʳ ʠ ʠʭ ʫʧʣʦʪʥʝʥʠʝ. ʆʩʝʚʰʠʡ, ʫʧʣʦʪ-

ʥʝʥʥʳʡ ʦʩʘʜʦʢ ʟʘ ʩʯʝʪ ʚʨʘʱʝʥʠʷ ʛʨʘʙʣʠʥ ʩʛʨʝʙʘ-

ʝʪʩʷ ʢ ʨʘʟʛʨʫʟʦʯʥʦʤʫ ʦʪʚʝʨʩʪʠʶ ʚ ʮʝʥʪʨʝ ʯʘʥʘ ʠ 

ʦʪʢʘʯʠʚʘʝʪʩʷ ʥʘʩʦʩʦʤ ʢ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ. ʆʩʚʝʪ-

ʣʝʥʥʳʡ ʨʘʩʪʚʦʨ ʩʣʠʚʘʝʪʩʷ ʯʝʨʝʟ ʢʨʘʡ ʧʝʨʝʣʠʚʥʦʛʦ 
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ʧʦʨʦʛʘ ʩʛʫʩʪʠʪʝʣʷ ʚ ʢʦʣʴʮʝʚʦʡ ʞʝʣʦʙ ʠ ʩʘʤʦʪʝʢʦʤ 

ʧʦʩʪʫʧʘʝʪ ʚ ʩʙʦʨʥʠʢ. ʀʟ ʩʙʦʨʥʠʢʘ ʨʘʩʪʚʦʨ ʧʦʜʘʸʪ-

ʩʷ ʥʘʩʦʩʦʤ ʢ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʦʩʘʞʜʝʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ 

ʧʨʠʤʝʥʷʶʪ ʬʣʦʢʢʫʣʷʮʠʶ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʫʣʴʧʫ ʚʚʦ-

ʜʷʪ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ 

ʬʣʦʢʢʫʣ. ɺ ʢʘʯʝʩʪʚʝ ʬʣʦʢʢʫʣʷʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʩʛʫ-

ʱʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʘʛʝʥʪ çʄʘʛʥʦʬʣʦʢè. ɼʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʧʨʠʤʝʥʷ-

ʶʪ ʚʝʱʝʩʪʚʘ ï ʢʦʘʛʫʣʷʥʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʘʛʫʣʷʥʪʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟʚʝʩʪʢʦʚʦʝ ʤʦʣʦʢʦ ï ʨʘʩʪʚʦʨ ʛʠʜ-

ʨʦʢʩʠʜʘ ʢʘʣʴʮʠʷ. 

ʉʛʫʱʝʥʠʝ ʰʣʘʤʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʜʠʘʣʴ-

ʥʦʤ ʩʛʫʩʪʠʪʝʣʝ. ʈʘʩʪʚʦʨ ʧʦʜʘʸʪʩʷ ʚ ʥʘʢʦʧʠʪʝʣʴ-

ʥʫʶ ʸʤʢʦʩʪʴ, ʦʪʢʫʜʘ ʨʘʚʥʦʤʝʨʥʦ ʦʪʢʘʯʠʚʘʝʪʩʷ ʥʘ 

ʩʛʫʩʪʠʪʝʣʴ. ʐʣʘʤʦʚʳʝ ʯʘʩʪʠʮʳ ʦʩʝʜʘʶʪ ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʫʧʣʦʪʥʷʶʪʩʷ. ʋʧʣʦʪʥʸʥ-

ʥʳʡ ʦʩʘʜʦʢ ʨʘʟʛʨʫʞʘʝʪʩʷ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʚ 

ʩʛʫʩʪʠʪʝʣʝ ʢ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ [4]. 

ʅʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʛʫʱʝʥʠʷ ʦʢʘʟʳ-

ʚʘʶʪ ʚʣʠʷʥʠʝ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

- ʧʣʦʪʥʦʩʪʴ ʧʫʣʴʧʳ ʚ ʠʩʭʦʜʥʦʤ ʧʠʪʘʥʠʠ ʩʛʫ-

ʩʪʠʪʝʣʷ. ʏʝʤ ʤʝʥʴʰʝ ʧʣʦʪʥʦʩʪʴ ʧʫʣʴʧʳ ʚ ʧʠʪʘʥʠʠ 

ʩʛʫʩʪʠʪʝʣʷ, ʪʝʤ ʤʝʥʴʰʝ ʵʬʬʝʢʪ ʩʪʝʩʥʝʥʥʦʛʦ ʧʘʜʝ-

ʥʠʷ ʠ ʣʫʯʰʝ ʩʛʫʱʘʝʤʦʩʪʴ ʧʫʣʴʧʳ, ʠ ʥʘʦʙʦʨʦʪ. ʅʦ 

ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʚ ʠʩʭʦʜʥʦʤ ʧʠʪʘʥʠʠ ʧʨʦ-

ʠʩʭʦʜʠʪ ʚʦʟʨʘʩʪʘʥʠʝ ʚʳʥʦʩʘ ʪʦʥʢʠʭ ʯʘʩʪʠʮ ʚ ʩʣʠʚ. 

- ʨʅ ʧʫʣʴʧʳ ʧʠʪʘʥʠʷ ʩʛʫʩʪʠʪʝʣʷ. ʇʨʠ ʩʥʠʞʝ-

ʥʠʷ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʅ 

ʟʘʤʝʜʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ. 

- ʢʨʫʧʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʧʠʪʘʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ 

ʢʨʫʧʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʩʛʫʩʪʠʪʝʣʝʡ ʧʨʠʚʦ-

ʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ 

ʪʚʝʨʜʦʛʦ, ʠ ʥʘʦʙʦʨʦʪ. 

- ʨʘʩʭʦʜ ʬʣʦʢʢʫʣʷʥʪʘ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʨʘʩʭʦʜʘ 

ʬʣʦʢʢʫʣʷʥʪʘ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʩʥʠʞʘʝʪʩʷ ʩʢʦ-

ʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʭʦʜʘ ʬʣʦʢ-

ʢʫʣʷʥʪʘ ʚʳʰʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʦʙʨʘʟʫʶʪʩʷ ʩʝʪʯʘʪʳʝ 

ʩʪʨʫʢʪʫʨʳ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠ ʧʨʦʮʝʩʩ ʩʛʫʱʝʥʠʷ 

ʫʭʫʜʰʘʝʪʩʷ. 

- ʪʝʤʧʝʨʘʪʫʨʘ ʧʫʣʴʧʳ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʧʫʣʴʧʳ ʩʥʠʞʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ, ʪ.ʢ. 

ʚʦʟʨʘʩʪʘʝʪ ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʝʸ 

ʦʩʝʜʘʥʠʶ ʯʘʩʪʠʮ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʩʛʫ-

ʱʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

ʨʘʜʠʘʣʴʥʳʡ ʩʛʫʩʪʠʪʝʣʴ ʜʠʘʤʝʪʨʦʤ 16 ʤ, ʨʘʜʠʘʣʴ-

ʥʳʡ ʩʛʫʩʪʠʪʝʣʴ ʜʠʘʤʝʪʨʦʤ 7 ʤ, ʙʫʬʝʨʥʳʡ ʯʘʥ ʧʨʠ-

ʸʤʘ ʨʘʩʪʚʦʨʦʚ, ʥʘʩʦʩʳ ʦʪʢʘʯʢʠ ʩʛʫʱʸʥʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʧʨʠʛʦʪʦʚʣʝ-

ʥʠʷ ʬʣʦʢʫʣʷʥʪʘ, ʙʫʬʝʨʥʫʶ ʸʤʢʦʩʪʴ ʬʠʣʴʪʨʘʪʘ ʩ 

ʥʘʩʦʩʘʤʠ, ʙʫʬʝʨʥʫʶ ʸʤʢʦʩʪʴ ʚʝʨʭʥʝʛʦ ʩʣʠʚʘ ʩʛʫ-

ʩʪʠʪʝʣʷ 7 ʤ ʩ ʥʘʩʦʩʘʤʠ, ʢʦʣʦʥʥʳ ʦʙʝʟʟʦʣʦʯʠʚʘʥʠʷ 

ʩ ʥʘʩʦʩʘʤʠ [5]. 
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FILTRATION PROCESS OF DEADLY TAILED SORPTION CYANING  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʬʠʣʴʪʨʘʮʠʠ ʦʙʝʟʚʨʝʞʝʥʥʳʭ ʭʚʦʩʪʦʚ ʩʦʨʙʮʠʦʥʥʦʛʦ ʮʠʘʥʠʨʦʚʘ-

ʥʠʷ ʧʦ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʧʫʣʴʧʳ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʘ (ʢʝʢʘ), ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʢʣʘʜʠ-

ʨʦʚʘʥʠʷ ʥʘ ʧʦʣʠʛʦʥʝ ʩʫʭʠʭ ʭʚʦʩʪʦʚ ʩʦʨʙʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʨʘʟʜʝʣʝʥʥʳʡ ʧʨʦʜʫʢʪ ʩʛʫʱʝʥʥʦʡ ʧʫʣʴʧʳ ʜʝ-

ʣʠʪʩʷ ʥʘ 2 ʬʘʟʳ: ʞʠʜʢʠʡ ʬʠʣʴʪʨʘʪ ʠ ʪʚʝʨʜʳʡ ʢʝʢ, ʩ ʜʘʣʴʥʝʡʰʝʡ ʧʦʜʘʯʝʡ ʬʠʣʴʪʨʘʪʘ ʥʘ ʦʙʝʟʟʦʣʦʘʯʠ-

ʚʘʥʠʝ ʚ ʢʦʣʦʥʥʘʭ ʩ ʩʦʨʙʝʥʪʦʤ, ʠ ʧʦʜʘʯʝʡ ʢʝʢʘ ʥʘ ʧʦʣʠʛʦʥ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʩʫʭʠʭ ʭʚʦʩʪʦʚ. 

Abstract 

The article discusses the process of filtering the neutralized tailings of sorption cyanidation on pulp dehy-

dration with obtaining a certificate (cake) suitable for further storage at the dry sorption tailings landfill. As a 
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result, the separated product of condensed pulp is divided into 2 phases: a liquid filter and a solid cake, followed 

by supplying the filtrate for desoldering in columns with a sorbent, and feeding the cake to the dry tailing land-

fill.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʝʢ, ʬʠʣʴʪʨ, ʧʨʦʜʫʢʪ, ʦʙʝʟʚʦʞʠʚʘʥʠʝ.  

Key words: kek, filter, product, dehydration. 

 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʬʠʣʴ-

ʪʨʘʮʠʠ ʭʚʦʩʪʦʚ ʩʦʨʙʮʠʦʥʥʦʛʦ ʮʠʘʥʠʨʦʚʘʥʠʷ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʙʫʬʝʨʥʳʡ ʯʘʥ ʩʛʫʱʝʥʥʦʡ ʧʫʣʴʧʳ 
ʩ ʮʠʨʢʫʣʷʮʠʦʥʥʳʤʠ ʥʘʩʦʩʘʤʠ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʜʠʩ-
ʢʦʚʳʝ ʚʘʢʫʫʤ-ʬʠʣʴʪʨʳ, ʣʝʥʪʦʯʥʳʝ ʢʦʥʚʝʡʝʨʘ, 
ʥʘʩʦʩʳ ʦʪʢʘʯʢʠ ʬʠʣʴʪʨʘʪʘ, ʚʘʢʫʫʤ-ʥʘʩʦʩʳ, ʙʫʬʝʨ-
ʥʫʶ ʸʤʢʦʩʪʴ ʬʠʣʴʪʨʘʪʘ ʩ ʥʘʩʦʩʘʤʠ, ʤʝʤʙʨʘʥʥʳʝ 
ʥʘʩʦʩʳ ʧʦʜʘʯʠ ʢʠʩʣʦʪʳ, ʟʫʤʧʬʳ ʦʪʢʘʯʢʠ ʧʨʦʤʳ-
ʚʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ. 
ɹʫʬʝʨʥʳʡ ʯʘʥ ʩʛʫʱʝʥʥʦʡ ʧʫʣʴʧʳ ï ʧʨʝʜʥʘ-

ʟʥʘʯʝʥ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʙʲʸʤʘ ʧʦʜʘʚʘʝʤʦʡ ʥʘ 
ʬʠʣʴʪʨʘʮʠʶ ʧʫʣʴʧʳ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʦʙʲʸʤʘ ʨʘʟ-
ʛʨʫʟʢʠ ʩʛʫʩʪʠʪʝʣʷ ʠ ʧʨʠ ʚʳʚʦʜʝ ʦʜʥʦʛʦ ʠʟ ʚʘʢʫʫʤ-
ʬʠʣʴʪʨʦʚ ʠʟ ʨʘʙʦʪʳ. 
ʇʦʩʣʝ ʩʛʫʱʝʥʠʷ ʦʙʝʟʚʨʝʞʝʥʥʳʭ ʭʚʦʩʪʦʚ 

ʩʦʨʙʮʠʦʥʥʦʛʦ ʮʠʘʥʠʨʦʚʘʥʠʷ ʚ ʧʫʣʴʧʝ ʚʩʸ ʝʱʸ ʩʦ-
ʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, ʠ ʜʣʷ ʜʘʣʴ-
ʥʝʡʰʝʛʦ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʥʘ ʧʦʣʠʛʦʥʝ ʜʘʥʥʘʷ ʧʫʣʴ-
ʧʘ ʥʝ ʧʦʜʭʦʜʠʪ. ɺʣʘʛʘ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʧʫʣʴʧʝ, 
ʜʝʣʠʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʠ ʚʥʝʰʥʶʶ. ɺʥʫʪʨʝʥʥʷʷ 
ʚʣʘʛʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ 
ʤʠʥʝʨʘʣʘ ʠ ʫʜʘʣʠʪʴ ʝʸ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʪʝʤʧʝʨʘ-
ʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ï ʦʙʞʠʛʦʤ ʠʣʠ ʧʨʦʢʘʣʠʚʘʥʠʝʤ. 
ɺʥʝʰʥʷʷ ʚʣʘʛʘ ʜʝʣʠʪʩʷ ʥʘ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʫʶ, 

ʫʜʝʨʞʠʚʘʝʤʫʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘ-
ʩʪʠʮ ʘʜʩʦʨʙʮʠʦʥʥʳʤʠ ʩʠʣʘʤʠ, ʧʣʝʥʦʯʥʫʶ, ʫʜʝʨ-
ʞʠʚʘʝʤʫʶ ʩʠʣʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ, 
ʢʘʧʠʣʣʷʨʥʫʶ, ʟʘʧʦʣʥʷʶʱʫʶ ʧʦʨʳ ʤʝʞʜʫ ʪʚʸʨʜʳ-
ʤʠ ʯʘʩʪʠʮʘʤʠ, ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ, ʟʘʧʦʣʥʷʶʱʫʶ 
ʚʩʝ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ. 
ɼʦʣʷ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʠ ʧʣʸʥʦʯʥʦʡ ʚʣʘʛʠ ʚ 

ʦʙʱʝʡ ʚʣʘʞʥʦʩʪʠ ʥʝʚʝʣʠʢʘ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʠʭ ʥʝ 
ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʷʚʣʷʝʪʩʷ 
ʢʘʧʠʣʣʷʨʥʘʷ ʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 
ʚʣʘʛʘ, ʢʦʪʦʨʳʝ ʫʜʘʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʫʪʸʤ ï
ʩʛʫʱʝʥʠʝʤ ʠ ʬʠʣʴʪʨʦʚʘʥʠʝʤ [1]. 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʧʨʦʜʫʢʪʳ 

ʦʙʦʛʘʱʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʞʠʜʢʠʝ (ʚʣʘʞ-
ʥʦʩʪʴ ʙʦʣʝʝ 40%), ʤʦʢʨʳʝ (ʚʣʘʞʥʦʩʪʴ 15-40%), 
ʚʣʘʞʥʳʝ (ʚʣʘʞʥʦʩʪʴ 5-15%), ʚʦʟʜʫʰʥʦ-ʩʫʭʠʝ 
(ʚʣʘʞʥʦʩʪʴ ʜʦ 5%) ʠ ʩʫʭʠʝ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʚʥʝʰ-
ʥʝʡ ʚʣʘʛʠ. 
ʅʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʬʠʣʴʪʨʘʮʠʠ ʩʛʫ-

ʱʸʥʥʦʡ ʧʫʣʴʧʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʩʣʝʜʫʶʱʠʝ 
ʬʘʢʪʦʨʳ: 

- ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʚʝʨʜʦʡ ʬʘʟʳ ï 
ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʨʫʧʥʦʩʪʠ ʯʘʩʪʠʮ ʩʢʦʨʦʩʪʴ ʬʠʣʴ-
ʪʨʦʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʧʫʣʴʧʝ 
ʰʣʘʤʦʚ ʧʦʨʠʩʪʦʩʪʴ ʦʩʘʜʢʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʩʥʠ-
ʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʬʠʣʴʪʨʘ ʠ ʧʨʠʚʦʜʠʪ ʢ 
ʫʚʝʣʠʯʝʥʠʶ ʚʣʘʞʥʦʩʪʠ ʢʝʢʘ. ʇʨʠ ʵʪʦʤ ʪʘʢ ʞʝ ʪʨʝ-
ʙʫʝʪʩʷ ʙʦʣʝʝ ʯʘʩʪʘʷ ʧʨʦʤʳʚʢʘ ʬʠʣʴʪʨʫʶʱʠʭ ʧʣʘ-
ʩʪʠʥ. 

- ʩʦʜʝʨʞʘʥʠʝ ʪʚʝʨʜʦʛʦ ʚ ʧʫʣʴʧʝ ï ʧʨʠ ʫʚʝʣʠ-
ʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʪʚʝʨʜʦʛʦ ʚ ʧʫʣʴʧʝ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʴ ʬʠʣʴʪʨʘ ʧʦ ʪʚʝʨʜʦʤʫ ʚʦʟʨʘʩʪʘʝʪ. 

- ʚʝʣʠʯʠʥʘ ʚʘʢʫʫʤʘ ï ʚʳʩʦʢʦʝ ʚʘʢʫʫʤʤʝʪʨʠ-
ʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʜʝʣʘ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ 
ʩʣʦʡ ʢʝʢʘ ʠ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ. 
ʧʝʨʝʛʦʨʦʜʢʫ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʵʪʦʛʦ ʧʨʝʜʝʣʘ 

ʦʩʘʜʢʠ ʩʞʠʤʘʶʪʩʷ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʠʭ ʧʨʦʥʠʮʘʝ-
ʤʦʩʪʴ. 

- ʪʝʤʧʝʨʘʪʫʨʘ ʧʫʣʴʧʳ ï ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ʧʫʣʴʧʳ ʧʦʥʠʞʘʝʪʩʷ ʚʷʟʢʦʩʪʴ ʨʘʩʪʚʦʨʘ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ. 
ɼʣʷ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʠ 

ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚʘʢʢʫʤ-
ʬʠʣʴʪʨʳ (ʜʠʩʢʦʚʳʝ ʠ ʙʘʨʘʙʘʥʥʳʝ) ʠ ʬʠʣʴʪʨ-
ʧʨʝʩʩʳ.  
ɹʘʨʘʙʘʥʥʳʡ ʚʘʢʫʫʤ-ʬʠʣʴʪʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʙʘʨʘʙʘʥ, ʦʙʪʷʥʫʪʳʡ ʬʠʣʴʪʨʦ-
ʚʘʣʴʥʦʡ ʪʢʘʥʴʶ ʠ ʧʦʤʝʱʝʥʥʳʡ ʚ ʚʘʥʥʫ, ʟʘʧʦʣʥʝʥ-
ʥʫʶ ʬʠʣʴʪʨʫʝʤʦʡ ʧʫʣʴʧʦʡ. 
ɼʠʩʢʦʚʳʝ ʚʘʢʫʫʤ-ʬʠʣʴʪʨʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʙʘ-

ʨʘʙʘʥʥʳʭ ʪʝʤ, ʯʪʦ ʚ ʥʠʭ ʬʠʣʴʪʨʦʚʘʣʴʥʘʷ ʧʦʚʝʨʭ-
ʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ ʜʠʩʢʦʚ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʚʘʣʫ ʠ ʨʘʙʦʪʘ-
ʶʱʠʭ ʘʥʘʣʦʛʠʯʥʦ ʙʘʨʘʙʘʥʥʦʤʫ ʬʠʣʴʪʨʫ. 
ʌʠʣʴʪʨ-ʧʨʝʩʩʳ ï ʫʩʪʘʥʦʚʢʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʬʠʣʴʪʨʦʚʘʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, 
ʦʙʪʷʥʫʪʳʝ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʪʢʘʥʴʶ, ʧʣʦʪʥʦ ʩʞʠ-
ʤʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʯʝʨʝʟ ʥʠʭ ʧʨʦʧʫʩʢʘʝʪʩʷ 
ʬʠʣʴʪʨʫʝʤʘʷ ʩʨʝʜʘ. ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʚʥʫʪʨʝʥʥʠʭ 
ʧʦʣʦʩʪʝʡ ʬʠʣʴʪʨʦʚʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʜʘʯʘ 
ʬʠʣʴʪʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʢʨʘʱʘʝʪʩʷ ʠ ʧʨʦʠʟʚʦ-
ʜʠʪʩʷ ʨʘʟʛʨʫʟʢʘ ʢʝʢʘ [3]. 
ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʠʩʢʦʚʳʭ ʬʠʣʴʪʨʦʚ ʧʝʨʝʜ 

ʙʘʨʘʙʘʥʥʳʤʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʟʘ-
ʤʝʥʳ ʣʶʙʦʛʦ ʩʝʢʪʦʨʘ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ, ʧʝʨʝʜ 
ʬʠʣʴʪʨ-ʧʨʝʩʩʘʤʠ ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ 
ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ, ʧʨʦʩʪʦʪʘ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ. 
ɺʘʢʫʫʤʥʳʡ ʬʠʣʴʪʨ ʩʦʩʪʦʠʪ ʠʟ: 
- ʢʦʨʧʫʩʘ ʬʠʣʴʪʨʘ (ʚʢʣʶʯʘʶʱʝʡ ʨʘʤʫ ʤʘʰʠ-

ʥʳ, ʚʘʥʥʫ ʩ ʧʫʣʴʧʦʡ); 
- ʩʤʝʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ - ʚʢʣʶʯʘʶʱʝʡ ʢʘʯʘ-

ʶʱʫʶʩʷ ʦʩʴ, ʨʘʤʫ, ʛʨʝʙʦʢ; 
- ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ - ʚʢʣʶʯʘʶʱʝʡ ʫʩʪʘʥʦʚʢʫ 

ʫʣʪɹʨʘʟʚʫʢʦʚʦʡ ʦʯʠʩʪʢʠ, ʫʩʪʘʥʦʚʢʫ ʦʙʨʘʪʥʦʡ ʧʨʦ-
ʤʳʚʢʠ, ʫʩʪʘʥʦʚʢʫ ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ; 

- ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʚʘʢʫʫʤ-
ʥʦʛʦ ʥʘʩʦʩʘ, ʩʣʠʚʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʚʦʜʦʩʣʠʚʥʦʡ 
ʫʩʪʘʥʦʚʢʠ ʥʘʩʦʩʘ ʜʣʷ ʚʳʢʘʯʠʚʘʥʠʷ ʬʠʣʴʪʨʘʪʘ; 

- ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʝʡ ʤʠʢʨʦ-
ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝ-
ʥʠʷ ʠ ʩʝʥʩʦʨʥʦʛʦ ʵʢʨʘʥʘ [2]. 
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1. ʈʘʟʫʤʦʚ ʂ. ɸ., ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 
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ǇǊŀŎȅΣ ƪƛŜǊƻǿƴƛƪ ƪŀǘŜŘǊȅ ȊŀǊȊŊŘȊŀƴƛŀ aƛťŘȊȅƴŀǊƻŘƻǿŜƎƻ ǿ YǳΦ 

¶ Henryka Danuta Stryczewska - ǇǊƻŦΦ  ŘȊƛŜƪŀƴ ²ȅŘȊƛŀƱǳ 9ƭŜƪǘǊƻǘŜŎƘƴƛƪƛ ƛ LƴŦƻǊƳŀǘȅƪƛ tƻƭƛǘŜŎƘƴƛƪƛ 

Lubelskiej. 

¶ aŀǘŜǳǎȊ WŀōƱƻƵǎƪƛ - Politechnika Krakowska im. TadŜǳǎȊŀ YƻǏŎƛǳǎȊƪƛΦ 

¶ Henryka Danuta Stryczewska - ǇǊƻŦΦ Σ ŘȊƛŜƪŀƴ ²ȅŘȊƛŀƱǳ 9ƭŜƪǘǊƻǘŜŎƘƴƛƪƛ ƛ LƴŦƻǊƳŀǘȅƪƛ tƻƭƛǘŜŎƘƴƛƪƛ 

[ǳōŜƭǎƪƛŜƧ ƛ ǇǊƻŦΦ ½ōƛƎƴƛŜǿ DǊŊŘȊƪƛΣ ǇǊƻǊŜƪǘƻǊ ŘǎΦ Nauki. 

¶ {ŀƴƛ [ǳƪłŎǎ τ ŜǀǘǾǀǎŀ [ƻǊŁƴŘ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ {ƻŎƛŀƭ {ŎƛŜƴŎŜǎΣ ǇƘŘ ƛƴ ǎƻŎƛƻƭƻgy7 

¶ YƛǊłƭȅ ¢ŀƳłǎ τ {ȊŜƎŜŘƛ ¢ǳŘƻƳłƴȅŜƎȅŜǘŜƳΣ ƎȅƽƎȅǎȊŜǊŞǎȊǘǳŘƻƳłƴȅƛ YŀǊΣ ǇƘŘ ƎȅƽƎȅǎȊŜǊǘłǊф 

¶ Gazstav Lewandowskij τ ǿťƎƛŜǊǎƪƛ ǳƴƛǿŜǊǎȅǘŜǘ ǎȊǘǳƪ ǇƛťƪƴȅŎƘΣ DǊŀŦƛŎȊƴȅ ǿȅŘȊƛŀƱ κ {ǇŜŎƧŀƭƛȊŀŎƧŀ ǿ 

dziedzinie projektowania graficznego. 
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