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 % 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1 1 1 1 21.13 0.333 0.333 7.042 7.042 21.13 21.125 1 21.125 21.3 0.0 0.19 0.88 

2 1 -1 1 22.19 0.333 0.333 7.396 7.396 -22.19 22.187 -1 -22.1875 22.7 0.2 0.47 2.11 

3 1 1 -1 23.13 0.333 0.333 7.708 7.708 23.13 -23.125 -1 -23.125 23.6 0.2 0.49 2.12 

4 1 -1 -1 24.79 0.333 0.333 8.263 8.263 -24.79 -24.787 1 24.787 25.0 0.0 0.17 0.70 

5 1 1 0 21.69 0.333 -0.667 7.229 -14.45 21.69 0 0 0 22.0 0.1 0.33 1.53 

6 1 -1 0 23.00 0.333 -0.667 7.667 -15.333 -23.00 0 0 0 23.4 0.1 0.36 1.59 

7 1 0 1 21.75 -0.667 0.333 -14.500 7.250 0.00 21.75 0 0 22.0 0.1 0.23 1.07 

8 1 0 -1 24.06 -0.667 0.333 -16.042 8.021 0.00 -24.062 0 0 24.3 0.1 0.23 0.94 

9 1 0 0 22.50 -0.667 -0.667 -15.00 -15.00 0.00 0 0 0 22.7 0.0 0.19 0.85 
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

N° x0 x1 x2 iR  1x  2x  
iRx1

  iRx2
  iRx1  iRx2  21xx  

iRxx 21  
iÑR  

2

i )( iRR Ñ  2

i )( iRR Ñ  
ëË³ÉÁ, 

% 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1 1 1 1 22.00 0.333 0.333 7.333 7.333 22.00 22 1 22 21.65 0.121 -0.35 -1.58 

2 1 -1 1 25.55 0.333 0.333 8.517 8.517 -25.55 25.55 -1 -25.55 25.09 0.208 -0.46 -1.78 

3 1 1 -1 24.00 0.333 0.333 8.000 8.000 24.00 -24 -1 -24 23.50 0.247 -0.50 -2.07 

4 1 -1 -1 27.30 0.333 0.333 9.100 9.100 -27.30 -27.3 1 27.3 26.94 0.126 -0.36 -1.30 

5 1 1 0 23.13 0.333 -0.667 7.708 -15.417 23.13 0 0 0 22.76 0.132 -0.36 -1.57 

6 1 -1 0 26.60 0.333 -0.667 8.867 -17.733 -26.60 0 0 0 26.20 0.158 -0.40 -1.49 

7 1 0 1 24.20 -0.667 0.333 -16.133 8.067 0.00 24.2 0 0 23.79 0.164 -0.41 -1.68 

8 1 0 -1 26.00 -0.667 0.333 -17.333 8.667 0.00 -26 0 0 25.64 0.126 -0.36 -1.37 

9 1 0 0 25.35 -0.667 -0.667 -16.900 -16.900 0.00 0 0 0 24.90 0.200 -0.45 -1.76 
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  b)

h

N° x1 x3 x4 ih  1x  3x  
4x  

x
1
*x

3 

x
1
*x

4 

x3
*x

4 ihx1  

 

ihx3

 
ihx4  

ihx 
1  

 
ihx 

3  ihx 
4  ihxx 31  ihxx 41

 
ihxx 43  hh 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1 1 1 1 59.2 0.27 0.27 0.27 1.0 1.0 1.0 59.2 59.2 59.2 15.984 15.984 15.98 59.2 59.2 59.2 58.62 

2 -1 1 1 37.4 0.27 0.27 0.27 -1.0 -1.0 1.0 -37.4 37.4 37.4 10.098 10.098 10.1 -37.4 -37.4 37.4 37.27 

3 1 -1 1 83.6 0.27 0.27 0.27 -1.0 1.00 -1.0 83.6 -83.6 83.6 22.572 22.572 22.57 -83.6 83.6 -83.6 82.73 

4 -1 -1 1 42 0.27 0.27 0.27 1.0 -1.0 -1.0 -42.0 -42.0 42.0 11.34 11.34 11.34 42 -42 -42 41.97 

5 1 1 -1 27.8 0.27 0.27 0.27 1.0 -1.0 -1.0 27.8 27.8 -27.8 7.506 7.506 7.51 27.8 -27.8 -27.8 28.66 

6 -1 1 -1 31.6 0.27 0.27 0.27 -1.0 1.0 -1.0 -31.6 31.6 -31.6 8.532 8.532 8.53 -31.6 31.6 -31.6 33.31 

7 1 -1 -1 52.4 0.27 0.27 0.27 -1.0 -1.0 1.0 52.4 -52.4 -52.4 14.148 14.148 14.15 -52.4 -52.4 52.4 52.76 

8 -1 -1 -1 37.2 0.27 0.27 0.27 1.0 1.0 1.0 -37.2 -37.2 -37.2 10.044 10.044 10.04 37.2 37.2 37.2 38.01 

9 1.215 0 0 56 0.746 -0.730 -0.73 0.0 0.0 0.0 68.0 0.0 0.0 41.7886 -40.88 -40.88 0 0 0 57.31 

10 -1.215 0 0 36.2 0.746 -0.730 -0.73 0.00 0.0 0.0 -44.0 0.0 0.0 27.0133 -26.426 -26.43 0 0 0 35.38 

11 0 1.215 0 35.4 -0.73 0.746 -0.73 0.00 0.0 0.0 0.0 43.0 0.0 -25.842 26.4164 -25.84 0 0 0 34.93 

12 0 -1.215 0 51.6 -0.73 0.746 -0.73 0.0 0.0 0.0 0.0 -62.7 0.0 -37.668 38.5052 -37.67 0 0 0 52.44 

13 0 0 1.215 57.4 -0.73 -0.73 0.746 0.0 0.0 0.0 0.0 0.0 69.7 -41.902 -41.902 42.83 0 0 0 59.78 

14 0 0 -1.215 41.2 -0.73 -0.73 0.746 0.0 0.0 0.0 0.0 0.0 -50.1 -30.076 -30.076 30.74 0 0 0 39.18 

15 0 0 0 46.2 -0.73 -0.73 -0.73 0.0 0.0 0.0 0.0 0.0 0.0 -33.726 -33.726 -33.73 0 0 0 46.35 
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  b



N° x1 x3 x4 i  
1x  3x  

4x  

x
1
*x

3 

x
1
*x

4 

x3
*x

4 ix1  

 
ix1  ix 3  

ix 
1  

 
ix 

3  ix 
4  ixx 31

 

ixx 41

 

ixx 43

 
h 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1 1 1 1 50 0.27 0.27 0.27 1.0 1.0 1.0 50.0 50.0 50.0 13.5 13.5 13.5 50 50 50 49.04 

2 -1 1 1 67 0.27 0.27 0.27 -1.0 -1.0 1.0 -67.0 67.0 67.0 18.09 18.09 18.09 -67 -67 67 64.71 

3 1 -1 1 31 0.27 0.27 0.27 -1.0 1.00 -1.0 31.0 -31.0 31.0 8.37 8.37 8.37 -31 31 -31 30.14 

4 -1 -1 1 52.8 0.27 0.27 0.27 1.0 -1.0 -1.0 -52.8 -52.8 52.8 14.256 14.25 14.256 52.8 -52.8 -52.8 51.31 

5 1 1 -1 76 0.27 0.27 0.27 1.0 -1.0 -1.0 76.0 76.0 -76.0 20.52 20.52 20.52 76 -76 -76 72.88 

6 -1 1 -1 83.8 0.27 0.27 0.27 -1.0 1.0 -1.0 -83.8 83.8 -83.8 22.63 22.63 22.63 -83.8 83.8 -83.8 80.06 

7 1 -1 -1 55 0.27 0.27 0.27 -1.0 -1.0 1.0 55.0 -55.0 -55.0 14.85 14.85 14.85 -55 -55 55 53.98 

8 -1 -1 -1 69 0.27 0.27 0.27 1.0 1.0 1.0 -69.0 -69.0 -69.0 18.63 18.63 18.63 69 69 69 66.66 

9 1.215 0 0 58 0.746 -0.730 -0.73 0.0 0.0 0.0 70.5 0.0 0.0 43.28 -42.34 -42.34 0 0 0 54.10 

10 -1.215 0 0 72 0.746 -0.730 -0.73 0.00 0.0 0.0 -87.5 0.0 0.0 53.728 -52.56 -52.56 0 0 0 71.32 

11 0 1.215 0 69 -0.73 0.746 -0.73 0.00 0.0 0.0 0.0 83.8 0.0 -50.37 51.49 -50.37 0 0 0 68.52 

12 0 -1.215 0 53 -0.73 0.746 -0.73 0.0 0.0 0.0 0.0 -64.4 0.0 -38.69 39.55 -38.69 0 0 0 48.90 

13 0 0 1.215 51 -0.73 -0.73 0.746 0.0 0.0 0.0 0.0 0.0 62.0 -37.23 -37.23 38.057 0 0 0 46.81 

14 0 0 -1.215 71 -0.73 -0.73 0.746 0.0 0.0 0.0 0.0 0.0 -86.3 -51.83 -51.83 52.98 0 0 0 70.61 

15 0 0 0 63 -0.73 -0.73 -0.73 0.0 0.0 0.0 0.0 0.0 0.0 -45.99 -45.99 -45.99 0 0 0 61.44 
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-  

b1 = 9,03,  b3 = -7,2,  b4 = 8,48,  b11 = 

-0,04, b33  = -1,8, b44  = 2.12, b13 = -4,85, b14 = 6,5, b34 = 0,15 b0 = 46,35,

-  

b 

b1 =-7,086, b3 = 8,075, b4 = -9,797, b11 = 0,858, 

b33  = -1,85,     b44  = -1,85, b13 = -1.375, b14 = -2,125, b34 = -0,325 b0 = 61,44:
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b1 

b 3 

b 4 

b11 

b 33 

b 44 

b13 

b14 

b 34 

b0 

- 

  4131

2

4

2

3431 5,685,412,28,148,82,703,935,46 xxxxxxxxxxh  ,             (4.3) 

- 

 
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2

4

2

3

2
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3431 12,28,198.135.232.37
1

xxxxhx  ,                                                    (4.5)  
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4

2

343 85,185,1672.77.6526.68
11

xxxxx 
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 

N° x1 x3 x4 ih  1x  3x  
4x  

x
1
*x

3 

x
1
*x

4 

x3
*x

4 ihx1  

 

ihx3

 
ihx4  

ihx 
1  

 
ihx 

3  ihx 
4  ihxx 31  ihxx 41

 
ihxx 43  hh 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1 1 1 1 30.8 0.27 0.27 0.27 1.0 1.0 1.0 30.8 30.8 30.8 8.32 8.32 8.32 30.8 30.8 30.8 30.42 

2 -1 1 1 24.1 0.27 0.27 0.27 -1.0 -1.0 1.0 -24.1 24.1 24.1 6.51 6.51 6.51 -24.1 -24.1 24.1 23.61 

3 1 -1 1 24.4 0.27 0.27 0.27 -1.0 1.00 -1.0 24.4 -24.4 24.4 6.59 6.59 6.59 -24.4 24.4 -24.4 23.69 

4 -1 -1 1 20.9 0.27 0.27 0.27 1.0 -1.0 -1.0 -20.9 -20.9 20.9 5.64 5.64 5.64 20.9 -20.9 -20.9 20.43 

5 1 1 -1 37.8 0.27 0.27 0.27 1.0 -1.0 -1.0 37.8 37.8 -37.8 10.21 10.21 10.21 37.8 -37.8 -37.8 36.84 

6 -1 1 -1 28.3 0.27 0.27 0.27 -1.0 1.0 -1.0 -28.3 28.3 -28.3 7.64 7.64 7.64 -28.3 28.3 -28.3 27.58 

7 1 -1 -1 30.6 0.27 0.27 0.27 -1.0 -1.0 1.0 30.6 -30.6 -30.6 8.26 8.26 8.26 -30.6 -30.6 30.6 30.11 

8 -1 -1 -1 25 0.27 0.27 0.27 1.0 1.0 1.0 -25.0 -25.0 -25.0 6.75 6.75 6.75 25 25 25 24.40 

9 1.215 0 0 33.5 0.746 -0.730 -0.73 0.0 0.0 0.0 40.7 0.0 0.0 25.00 -24.46 -24.46 0 0 0 32.90 

10 -1.215 0 0 26.1 0.746 -0.730 -0.73 0.00 0.0 0.0 -31.7 0.0 0.0 19.48 -19.05 -19.05 0 0 0 25.29 

11 0 1.215 0 30.5 -0.73 0.746 -0.73 0.00 0.0 0.0 0.0 37.1 0.0 -22.27 22.76 -22.27 0 0 0 29.91 

12 0 -1.215 0 24.7 -0.73 0.746 -0.73 0.0 0.0 0.0 0.0 -30.0 0.0 -18.03 18.43 -18.03 0 0 0 23.88 

13 0 0 1.215 24.6 -0.73 -0.73 0.746 0.0 0.0 0.0 0.0 0.0 29.9 -17.96 -17.96 18.36 0 0 0 23.59 

14 0 0 -1.215 30.3 -0.73 -0.73 0.746 0.0 0.0 0.0 0.0 0.0 -36.8 -22.12 -22.12 22.61 0 0 0 29.90 

15 0 0 0 28.5 -0.73 -0.73 -0.73 0.0 0.0 0.0 0.0 0.0 0.0 -20.81 -20.81 -20.81 0 0 0 28.01 
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 



N° x1 x3 x4 i  
1x  3x  

4x  

x
1
*x

3 

x
1
*x

4 

x3
*x

4 ix1  

 
ix1  ix 3  

ix 
1  

 
ix 

3  ix 
4  ixx 31

 

ixx 41

 

ixx 43

 
h 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1 1 1 1 37.8 0.27 0.27 0.27 1.0 1.0 1.0 37.8 37.8 37.8 10.21 10.21 10.21 37.8 37.8 37.8 36.84 

2 -1 1 1 28.3 0.27 0.27 0.27 -1.0 -1.0 1.0 -28.3 28.3 28.3 7.64 7.64 7.64 -28.3 -28.3 28.3 27.58 

3 1 -1 1 30.6 0.27 0.27 0.27 -1.0 1.00 -1.0 30.6 -30.6 30.6 8.26 8.26 8.26 -30.6 30.6 -30.6 30.11 

4 -1 -1 1 25 0.27 0.27 0.27 1.0 -1.0 -1.0 -25.0 -25.0 25.0 6.75 6.75 6.75 25 -25 -25 24.40 

5 1 1 -1 30.8 0.27 0.27 0.27 1.0 -1.0 -1.0 30.8 30.8 -30.8 8.32 8.32 8.32 30.8 -30.8 -30.8 30.42 

6 -1 1 -1 24.1 0.27 0.27 0.27 -1.0 1.0 -1.0 -24.1 24.1 -24.1 6.51 6.51 6.51 -24.1 24.1 -24.1 23.61 

7 1 -1 -1 24.4 0.27 0.27 0.27 -1.0 -1.0 1.0 24.4 -24.4 -24.4 6.59 6.59 6.59 -24.4 -24.4 24.4 23.69 

8 -1 -1 -1 20.9 0.27 0.27 0.27 1.0 1.0 1.0 -20.9 -20.9 -20.9 5.64 5.64 5.64 20.9 20.9 20.9 20.43 

9 1.215 0 0 33.5 0.746 -0.730 -0.73 0.0 0.0 0.0 40.7 0.0 0.0 25.00 -24.46 -24.46 0 0 0 32.90 

10 -1.215 0 0 26.1 0.746 -0.730 -0.73 0.00 0.0 0.0 -31.7 0.0 0.0 19.48 -19.05 -19.05 0 0 0 25.29 

11 0 1.215 0 30.5 -0.73 0.746 -0.73 0.00 0.0 0.0 0.0 37.1 0.0 -22.27 22.76 -22.27 0 0 0 29.91 

12 0 -1.215 0 24.7 -0.73 0.746 -0.73 0.0 0.0 0.0 0.0 -30.0 0.0 -18.03 18.43 -18.03 0 0 0 23.88 

13 0 0 1.215 30.3 -0.73 -0.73 0.746 0.0 0.0 0.0 0.0 0.0 36.8 -22.12 -22.12 22.61 0 0 0 29.90 

14 0 0 -1.215 24.6 -0.73 -0.73 0.746 0.0 0.0 0.0 0.0 0.0 -29.9 -17.96 -17.96 18.36 0 0 0 23.59 

15 0 0 0 28.5 -0.73 -0.73 -0.73 0.0 0.0 0.0 0.0 0.0 0.0 -20.81 -20.81 -20.81 0 0 0 28.01 
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 V



N° x0 x1 x2 iB  1x  2x  
iBx 1  iBx 2  iBx 1  iBx 2  21xx  

iBxx 21  iÑB  
iBB  iÑ  

ëË³ÉÁ, 

% 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 1 1 1 36.53 0.333 0.333 12.18 12.18 36.53 36.53 1 36.533 36.38 -0.15 -0.40 

2 1 -1 1 20.32 0.333 0.333 6.77 6.77 -20.32 20.32 -1 -20.319 20.15 -0.17 -0.84 

3 1 1 -1 18.09 0.333 0.333 6.03 6.03 18.09 -18.09 -1 -18.093 18.10 0.01 0.05 

4 1 -1 -1 8.20 0.333 0.333 2.73 2.73 -8.20 -8.20 1 8.198 8.18 -0.01 -0.16 

5 1 1 0 25.61 0.333 -0.667 8.54 -17.08 25.61 0.00 0 0.000 25.52 -0.09 -0.35 

6 1 -1 0 12.49 0.333 -0.667 4.16 -8.33 -12.49 0.00 0 0.000 12.45 -0.04 -0.36 

7 1 0 1 30.01 -0.667 0.333 -20.01 10.00 0.00 30.01 0 0.000 30.10 0.09 0.30 

8 1 0 -1 15.20 -0.667 0.333 -10.14 5.07 0.00 -15.20 0 0.000 14.98 -0.22 -1.48 

9 1 0 0 20.91 -0.667 -0.667 -13.94 -13.94 0.00 0.00 0 0 20.82 -0.09 -0.45 
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 V

L

N° X0 X1 X2 iL  1x  2x  
iLx 1  iLx 2  iLx 1  iLx 2  21xx  

iLxx 21  
iÑL  iLL  iÑ

 
ëË³ÉÁ, 

% 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 1 1 1 2.20 0.333 0.333 0.733 0.733 2.20 2.2 1 2.2 2.21 0.01 0.27 

2 1 -1 1 0.70 0.333 0.333 0.233 0.233 -0.70 0.7 -1 -0.7 0.72 0.02 2.93 

3 1 1 -1 3.79 0.333 0.333 1.263 1.263 3.79 -3.788 -1 -3.788 3.80 0.01 0.21 

4 1 -1 -1 1.40 0.333 0.333 0.467 0.467 -1.40 -1.4 1 1.4 1.42 0.02 1.61 

5 1 1 0 2.90 0.333 -0.667 0.967 -1.933 2.90 0 0 0 2.93 0.03 0.96 

6 1 -1 0 1.00 0.333 -0.667 0.333 -0.667 -1.00 0 0 0 1.00 0.00 -0.14 

7 1 0 1 1.50 -0.667 0.333 -1.000 0.500 0.00 1.5 0 0 1.52 0.02 1.02 

8 1 0 -1 2.65 -0.667 0.333 -1.767 0.883 0.00 -2.65 0 0 2.66 0.01 0.42 

9 1 0 0 2.00 -0.667 -0.667 -1.333 -1.333 0.00 0 0 0 2.02 0.02 0.76 
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C2 

D2  2

C1 D1  1

C1 C2 

D  D  

    

C1  C2 S1  S2 

                                    


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


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sincosrsinrS

sinrsincosrS
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   2121

1221

2121

1

cosCC
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                                     tgle  ,                                                                              (5.3) 

  l = OO1, 

O1 

O1 



 - 251 - 

 

 

              

 





cosGR

cosXGXR

e
n

1i
iX

n

1i

iiX















·.Ù

·.Ù·.Ù

,                                                       (5.4)  

 
iXR     

·.ÙG   ·.ÙX iX  

         

    

                    

 

l)cosGR(

cosXGXR

arctg
n

1i
iX

n

1i

iiX





















·.Ù

·.Ù·.Ù

:                                            (5.5) 

  

                             cosePM 

 
iXR  

 

     

   

 



 - 252 - 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. e,  M

  

 

  

  

0,1 

0,2 

0,3 

0,4 

1 2 3 4 5 6 2 4 6 8 10 12 

1 

2 

3 

4 

 

M,  
ÏÜ Ù 

 = f() 

 e = f() 

M = f(e) 

e, Ù 

  

 M = f() 



 - 253 - 

  

 

 

 

    

 

  

 

 

   

 



 - 254 - 

 

 

 

 

 

 

 

 

 

 

 

 

                      ա.                                                                           բ.    

 

  

     



 - 255 - 

  

  

  

 

   

 



 - 256 - 

  

 

 

 

 

 

 

 

 

 

 

 

  

 



 - 257 - 

 

       

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 



 - 258 - 

- 

- 

- 

- 

- 



 - 259 - 

                                  Wփ = Cw.V.B   , 

V  B 

 , Cw 

Cw =

                                      U=A+P+Г+З ,  

 A-ն 
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                                      БТ= ЦТ.К,  Бпл. = Цпл.К, 
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N° 



X1 X2 a1 a2 a3 a4 

 

 

 

1 2 3 4 5 6 7 8 9 11 12 

1 13.6 12 1 1 21.5 21.0 21.0 21.0 21.1 0.05 

2 6 12 -1 1 22.0 22.8 22.0 22.0 22.2 0.11 

3 13.6 6 1 -1 22.8 22.8 23.8 23.3 23.1 0.17 

4 6 6 -1 -1 25.0 24.8 24.8 24.6 24.8 0.02 

5 13.6 9 1 0 22.0 21.2 22.2 21.4 21.7 0.18 

6 6 9 -1 0 23.0 23.5 23.3 22.3 23.0 0.22 

7 9.8 12 0 1 21.8 22.5 21.3 21.5 21.8 0.22 

8 9.8 6 0 -1 24.3 24.5 24.3 23.3 24.1 0.23 

9 9.8 9 0 0 22.5 23.0 21.8 22.8 22.5 0.22 
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N° 
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X1 X2 R1 R2 R3 R4 

 

 

 

1 2 3 4 5 6 7 8 9 10 11 

1 13.6 12 1 1 22.3 21.8 21.7 22.2 22.0 0.065 

2 6 12 -1 1 25.2 25.4 25.35 26.25 25.55 0.169 

3 13.6 6 1 -1 24.2 23.7 24.3 23.8 24.0 0.065 

4 6 6 -1 -1 27.6 26.9 27.5 27.2 27.3 0.075 

5 13.6 9 1 0 23.2 23.1 23.15 23.05 23.13 0.003 

6 6 9 -1 0 26.8 26.7 26.5 26.4 26.6 0.025 

7 9.8 12 0 1 24.3 24.25 24.1 24.15 24.2 0.006 

8 9.8 6 0 -1 26.45 26.3 25.4 25.85 26.0 0.169 

9 9.8 9 0 0 25.5 25.2 25.7 25.0 25.35 0.072 
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




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




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



120 
150 180 

1 2 3 4 5 

1 

15 

52.0 62.0 83.0 

2 53.0 63.0 84.0 

3 54.0 62.0 85.0 

4 51.0 61.0 84.0 

5 52.0 62.0 82.0 

Միջին 52.4 62.0 83.6 

1 

20 

45.0 57.0 77.0 

2 46.0 54.0 76.0 

3 46.0 55.0 78.0 

4 44.0 58.0 75.0 

5 45.0 56.0 78.0 

Միջին 45.2 56.0 76.8 

1 

25 

30.0 36.0 58.0 

2 27.0 39.0 60.0 

3 26.0 40.0 61.0 

4 27.0 38.0 59.0 

5 29.0 37.0 58.0 

Միջին 27.8 38.0 59.2 
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

 


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

 


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3

 





 - 298 - 

, 

N°   b 
x1 x3 x4 h1 h2 h3 h4 h5 

 

 

 

 

1 2 3 4 4 5 6 7 8 9 10 11 12 13 

1 13.6 25 180 1 1 1 58.0 60.0 61.0 59.0 58.0 59.2 1.70 

2 6 25 120 -1 1 1 37.0 37.0 38.0 39.0 36.0 37.4 1.30 

3 13.6 15 120 1 -1 1 83.0 84.0 85.0 84.0 82.0 83.6 1.30 

4 6 15 180 -1 -1 1 40.0 42.0 44.0 42.0 42.0 42.0 2.00 

5 13.6 25 120 1 1 -1 30.0 27.0 26.0 27.0 29.0 27.8 2.70 

6 6 25 120 -1 1 -1 32 30.0 33.0 32.0 31.0 31.6 1.30 

7 13.6 15 120 1 -1 -1 52.0 53.0 54.0 51.0 52.0 52.4 1.30 

8 6 15 120 -1 -1 -1 38.0 37.0 38.0 36.0 37.0 37.2 0.70 

9 13.6 20 150 1.215 0 0 57.0 54.0 55.0 58.0 56.0 56.0 2.50 

10 6 20 150 -1.215 0 0 37.0 38.0 36.0 34.0 36.0 36.2 2.20 

11 9.8 25 150 0 1.215 0 36.0 34.0 34.0 36.0 37.0 35.4 1.80 

12 9.8 15 150 0 -1.215 0 52.0 51.0 50.0 53.0 52.0 51.6 1.30 

13 9.8 20 180 0 0 1.215 57.0 59.0 58.0 57.0 56.0 57.4 1.30 

14 9.8 20 120 0 0 -1.215 43.0 41.0 43.0 39.0 40.0 41.2 3.20 

15 9.8 20 150 0 0 0 45.0 47.0 46.0 45.0 48.0 46.2 1.70 
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 



N°   b x1 x3 x4 
1 2 3 4 5   

 

1 2 3 4 4 5 6 7 8 9 10 11 12 13 

1 13.6 25 180 1 1 1 
47.0 49.0 50.0 51.0 53.0 50.0 5.00 

2 6 25 120 -1 1 1 
69.0 67.0 65.0 68.0 66.0 67.0 2.50 

3 13.6 15 120 1 -1 1 
30.0 31.0 32.0 33.0 29.0 31.0 2.50 

4 6 15 180 -1 -1 1 
52.0 53.0 54.0 55.0 50.0 52.8 3.70 

5 13.6 25 120 1 1 -1 
74.0 75.0 77.0 78.0 76.0 76.0 2.50 

6 6 25 120 -1 1 -1 
84 85.0 86.0 83.0 81.0 83.8 3.70 

7 13.6 15 120 1 -1 -1 
55.0 53.0 54.0 56.0 57.0 55.0 2.50 

8 6 15 120 -1 -1 -1 
71.0 67.0 70.0 68.0 69.0 69.0 2.50 

9 13.6 20 150 1.215 0 0 
58.0 55.0 56.0 60.0 61.0 58.0 6.50 

10 6 20 150 -1.215 0 0 
74.0 70.0 71.0 72.0 73.0 72.0 2.50 

11 9.8 25 150 0 1.215 0 
67.0 68.0 70.0 71.0 69.0 69.0 2.50 

12 9.8 15 150 0 -1.215 0 
55.0 54.0 53.0 52.0 51.0 53.0 2.50 

13 9.8 20 180 0 0 1.215 
51.0 53.0 49.0 54.0 48.0 51.0 6.50 

14 9.8 20 120 0 0 -1.215 
72.0 73.0 70.0 69.0 71.0 71.0 2.50 

15 9.8 20 150 0 0 0 
65.0 64.0 63.0 62.0 61.0 63.0 2.50 
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





120 
150 180 

1 2 3 4 5 

1 

15 

23.0 25.0 20.0 

2 24.0 23.0 19.0 

3 26.0 24.0 20.5 

4 27.0 24.0 21.0 

5 25.0 25.0 24.0 

Միջին 25.0 24.2 20.9 

1 

20 

25.0 26.0 23.0 

2 26.0 28.0 22.0 

3 28.0 26.5 24.0 

4 27.0 25.0 23.0 

5 29.0 25.0 21.0 

Միջին 27.0 26.1 22.6 

1 

25 

28.0 30.0 26.0 

2 29.0 27.0 24.0 

3 30.0 29.0 25.5 

4 27.5 25.0 23.0 

5 27.0 26.0 22.0 

Միջին 28.3 27.4 24.1 
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,





120 
150 180 

1 2 3 4 5 

1 

15 

28.0 27.0 19.0 

2 27.0 26.0 20.0 

3 28.0 23.0 18.0 

4 25.0 25.0 23.0 

5 24.0 22.5 24.0 

26.4 24.7 20.8 

20 

30.0 30.0 26.0 

29.5 29.0 25.0 

29.0 27.0 25.0 

31.0 30.5 23.0 

32.0 26.0 24.0 

30.3 28.5 24.6 

25 

31.0 29.0 29.0 

34.0 32.0 27.0 

32.0 30.0 24.0 

31.0 31.0 25.0 

32.0 30.5 29.0 

32.0 30.5 26.8 
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3,




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

 


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,

 


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3,

 





 - 306 - 

 

N°   b 
x1 x3 x4 h1 h2 h3 h4 h5 

 

 

 

 

1 2 3 4 4 5 6 7 8 9 10 11 12 13 

1 13.6 25 180 1 1 1 
40.0 37.0 36.0 37.0 39.0 37.8 2.70 

2 6 25 120 -1 1 1 
28.0 29.0 30.0 27.5 27.0 28.3 1.45 

3 13.6 15 120 1 -1 1 
32.0 30.0 31.0 31.0 29.0 30.6 1.30 

4 6 15 180 -1 -1 1 
23.0 24.0 26.0 27.0 25.0 25.0 2.50 

5 13.6 25 120 1 1 -1 
30.0 32.0 29.0 31.0 32.0 30.8 1.70 

6 6 25 120 -1 1 -1 
26 24.0 25.5 23.0 22.0 24.1 2.80 

7 13.6 15 120 1 -1 -1 
25.0 24.0 25.0 23.0 25.0 24.4 0.80 

8 6 15 120 -1 -1 -1 
20.0 19.0 20.5 21.0 24.0 20.9 3.55 

9 13.6 20 150 1.215 0 0 
35.0 34.0 33.0 32.5 33.0 33.5 1.00 

10 6 20 150 -1.215 0 0 
26.0 28.0 26.5 25.0 25.0 26.1 1.55 

11 9.8 25 150 0 1.215 0 
29.0 32.0 30.0 31.0 30.5 30.5 1.25 

12 9.8 15 150 0 -1.215 0 
27.0 26.0 23.0 25.0 22.5 24.7 3.70 

13 9.8 20 180 0 0 1.215 
30.0 29.5 29.0 31.0 32.0 30.3 1.45 

14 9.8 20 120 0 0 -1.215 
26.0 25.0 25.0 23.0 24.0 24.6 1.30 

15 9.8 20 150 0 0 0 
30.0 29.0 27.0 30.5 26.0 28.5 3.75 
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 



N°   b x1 x3 x4 
1 2 3 4 5   

 

1 2 3 4 4 5 6 7 8 9 10 11 12 13 

1 13.6 25 180 1 1 1 
76.0 77.0 74.0 74.0 73.0 74.8 2.70 

2 6 25 120 -1 1 1 
89.0 87.0 86.0 87.5 89.0 87.7 1.70 

3 13.6 15 120 1 -1 1 
55.0 54.0 52.0 55.5 56.0 54.5 2.50 

4 6 15 180 -1 -1 1 
75.0 74.0 75.0 72.0 70.5 73.3 3.95 

5 13.6 25 120 1 1 -1 
88.0 89.0 90.0 88.0 86.0 88.2 2.20 

6 6 25 120 -1 1 -1 
98 99.0 96.0 97.5 97.0 97.5 1.25 

7 13.6 15 120 1 -1 -1 
80.0 81.0 81.0 78.0 77.0 79.4 3.30 

8 6 15 120 -1 -1 -1 
92.0 93.0 91.0 89.0 88.0 90.6 4.30 

9 13.6 20 150 1.215 0 0 
77.0 78.0 79.0 76.0 75.0 77.0 2.50 

10 6 20 150 -1.215 0 0 
92.0 93.0 89.0 87.5 88.0 89.9 6.05 

11 9.8 25 150 0 1.215 0 
88.0 86.0 87.0 89.0 90.0 88.0 2.50 

12 9.8 15 150 0 -1.215 0 
76.5 75.0 78.0 77.0 79.0 77.1 2.30 

13 9.8 20 180 0 0 1.215 
75.0 74.0 73.5 72.0 71.0 73.1 2.55 

14 9.8 20 120 0 0 -1.215 
88.0 90.0 91.0 92.0 93.0 90.8 3.70 

15 9.8 20 150 0 0 0 
84.0 83.0 84.0 85.0 86.0 84.4 1.30 
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

 







1 2 3 4 5 6 

1 

0 

25.0 0.0 1800.0 0.0 

2 25.0 0.0 1800.0 0.0 

3 24.9 0.0 1800.0 0.0 

4 25.0 0.0 1800.0 0.0 

Միջին 25.0 0.0 1800.0 0.0 

1 

6 

25.0 5.4 1792.0 8.0 

2 24.8 4.7 1793.9 6.1 

3 24.8 5.8 1790.8 9.2 

4 24.6 5.9 1790.5 9.5 

Միջին 24.8 5.5 1791.9 8.2 

1 

9,8 

24.3 7.2 1785.8 14.2 

2 24.5 7.4 1785.0 15.0 

3 24.3 7.7 1783.8 16.2 

4 23.3 7.5 1784.6 15.4 

Միջին 24.1 7.5 1784.8 15.2 

1 

13,6 

22.8 8.5 1780.2 19.8 

2 22.8 7.7 1783.8 16.2 

3 23.8 8.3 1781.1 18.9 

4 23.3 8.0 1782.5 17.5 

Միջին 23.1 8.1 1781.9 18.1 

 

 



 - 309 - 






 

1 2 3 4 5 6 

1 

0 

25.0 0.0 1800.0 0.0 

2 24.9 0.0 1800.0 0.0 

3 25.0 0.0 1800.0 0.0 

4 25.0 0.0 1800.0 0.0 

Միջին 25.0 0.0 1800.0 0.0 

1 

6 

23.0 6.8 1787.3 12.7 

2 23.5 7.0 1786.6 13.4 

3 23.3 6.4 1788.8 11.2 

4 22.3 6.8 1787.3 12.7 

Միջին 23.0 6.8 1787.5 12.5 

1 

9,8 

22.5 9.0 1778.1 21.9 

2 23.0 9.1 1777.3 22.7 

3 21.8 8.5 1780.2 19.8 

4 22.8 8.4 1780.7 19.3 

Միջին 22.5 8.7 1779.1 20.9 

1 

13,6 

22.0 10.0 1772.7 27.3 

2 21.2 9.7 1774.3 25.7 

3 22.2 9.5 1775.3 24.7 

4 21.4 9.5 1775.3 24.7 

Միջին 21.7 9.7 1774.4 25.6 
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

 







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



N° 



X1 X2 a1 a2 a3 a4 

 

 

 

1 2 3 4 5 6 7 8 9 11 12 

1 13.6 12 1 1 37.7 36.8 35.5 36.1 36.53 0.66 

2 6 12 -1 1 21.4 21.7 19.8 18.4 20.32 1.76 

3 13.6 6 1 -1 19.8 16.2 18.9 17.5 18.09 1.80 

4 6 6 -1 -1 8.0 6.1 9.2 9.5 8.20 1.87 

5 13.6 9 1 0 27.3 25.7 24.7 24.7 25.61 1.18 

6 6 9 -1 0 12.7 13.4 11.2 12.7 12.49 0.63 

7 9.8 12 0 1 31.3 31.3 28.4 29.0 30.01 1.69 

8 9.8 6 0 -1 14.2 15.0 16.2 15.4 15.20 0.54 

9 9.8 9 0 0 21.9 22.7 19.8 19.3 20.91 1.98 
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


20 30 40 50 60 

1 2 3 4 5 6 7 

1 

0 

0.0 0.0 0.0 0.0 0.0 

2 0.0 0.0 0.0 0.0 0.0 

3 0.0 0.0 0.0 0.0 0.0 

4 0.0 0.0 0.0 0.0 0.0 

Միջին 0.0 0.0 0.0 0.0 0.0 

1 

6 

0.08 0.15 0.30 0.70 1.45 

2 0.08 0.20 0.32 0.50 1.30 

3 0.12 0.16 0.28 0.60 1.50 

4 0.10 0.10 0.30 0.80 1.35 

Միջին 0.10 0.15 0.30 0.65 1.40 

1 

9,8 

0.35 0.40 0.85 1.55 2.50 

2 0.28 0.60 0.75 1.45 2.75 

3 0.32 0.45 0.80 1.60 2.80 

4 0.25 0.55 0.80 1.40 2.55 

Միջին 0.30 0.50 0.80 1.50 2.65 

1 

13,6 

0.40 0.90 1.35 2.10 4.05 

2 0.50 0.85 1.25 2.20 3.75 

3 0.65 0.75 1.40 2.15 3.65 

4 0.45 0.70 1.20 2.35 3.70 

Միջին 0.50 0.80 1.30 2.20 3.79 
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
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




 - 315 - 

 .5.4 

 ()   (V, / )   

 -  (∆L)     

 




X1 X2 l1 l2 l3 l4 

 

 

 

1 2 3 4 5 6 7 8 9 11 12 

1 
13.6 12 1 1 2.15 2.30 2.25 2.10 2.20 0.006 

2 
6 12 -1 1 0.85 0.65 0.55 0.75 0.70 0.013 

3 
13.6 6 1 -1 4.05 3.75 3.65 3.70 3.79 0.024 

4 
6 6 -1 -1 1.45 1.30 1.50 1.35 1.40 0.006 

5 
13.6 9 1 0 2.95 3.10 2.80 2.75 2.90 0.019 

6 
6 9 -1 0 1.1 1.1 0.9 1.0 1.00 0.006 

7 
9.8 12 0 1 1.60 1.55 1.45 1.40 1.50 0.006 

8 
9.8 6 0 -1 2.50 2.75 2.80 2.55 2.65 0.016 

9 
9.8 9 0 0 1.90 1.85 2.10 2.15 2.00 0.016 
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