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( ), , , ,

2, 3 2+1.  (

. ).  1970 

 2004  – 01.1975-12.1979, 01.1980-06.1986, 

07.1986-06.1994, 07.1994-12.2004 – 2.

 (1986),  1 

.

1 -

, , 3.

, ,

.

 1 

M1 M2 M3 M2+ 

94.07-04.12 29.85 3.46 1.20 2.82 

86.07-94.06 1.54 7.05 6.29 10.1 

80.01-86.06 2.47 11.30 2.95 12.70 

75.01-79.12 1.28 2.60 6.85 4.44 

: 1. .

2.  10-3.

 2 

M1 M2 M3 M2+ 

0.4819 -0.0339 0.1076 -0.0313 94.07-04.12 0.3725 

56.40 -10.01 22.41 -9.17 

0.1863 0.2042 0.2267 0.2552 86.07-94.06 0.4125 

31.11 33.12 35.47 38.22 

0.0629 0.4451 0.2717 0.5114 80.01-86.06 0.3102 

16.86 61.48 46.69 62.24 

-0.1287 0.3252 0.4498 0.4022 75.01-79.12 0.8983 

-16.72 26.58 33.37 30.93 

: 1.  (%). 

2.  – , -

 –  ( ).

3.  ( )  (m) 

 (H)  M = m H,  dlog x = dx/x for. 
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. ,  RMSE ( -

),  3.  4 ,

 RMSE, , ,  RMSE 

, .

 3 

RMSE

M1 M2 M3 M2+ 

94.07-04.12 0.0639 0.2093 0.2802 0.2945 

86.07-94.06 0.0379 0.2057 0.2290 0.2637 

80.01-86.06 0.0341 0.1269 0.1855 0.1625 

-

75.01-79.12 0.0254 0.0655 0.0990 0.0758 

94.07-04.12 0.0930 0.2912 0.4028 0.4090 

86.07-94.06 0.0511 0.3151 0.3703 0.3870 

80.01-86.06 0.0453 0.2008 0.2931 0.2475 

75.01-79.12 0.0368 0.1183 0.1980 0.1324 

94.07-04.12 0.1274 0.4074 0.4885 0.5644 

86.07-94.06 0.0723 0.4572 0.5046 0.5451 

80.01-86.06 0.0588 0.2765 0.3391 0.3027 

-

75.01-79.12 0.0477 0.1875 0.3565 0.2128 

94.07-04.12 0.1811 0.6634 0.6767 0.9037 

86.07-94.06 0.0895 0.6307 0.5606 0.7630 

80.01-86.06 0.0837 0.4126 0.4738 0.4233 

75.01-79.12 0.0631 0.3608 0.7722 0.4216 

 4 

RMSE (%) 

M1 M2 M3 M2+ 

94.07-04.12 2.3810 1.6166 1.6446 1.6174 

86.07-94.06 2.1375 1.5338 1.5320 1.4677 

80.01-86.06 2.1915 1.2780 1.4844 1.2407 

-

75.01-79.12 1.5280 0.9074 1.0184 0.8162 

94.07-04.12 3.3818 2.1933 2.3217 2.1936 

86.07-94.06 2.8692 2.3079 2.3293 2.1017 

80.01-86.06 2.9162 2.0958 2.3580 1.9220 

75.01-79.12 2.2201 1.6381 2.0855 1.4291 

94.07-04.12 4.6536 3.0248 2.8114 2.9855 

86.07-94.06 4.0197 3.3373 3.1867 2.9488 

80.01-86.06 3.7348 3.0229 2.7661 2.4507 

-

75.01-79.12 2.8631 2.6314 3.8669 2.3277 

94.07-04.12 6.9421 4.9245 3.9061 4.7778 

86.07-94.06 4.9076 4.4511 3.4491 3.9456 

80.01-86.06 5.2340 4.5848 3.8450 3.4903 

75.01-79.12 3.7160 5.1960 8.6235 4.7735 
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 1. 
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, 1.

 5 

M1 M2 M3 M2+ 

U1 0.0229 0.0154 0.0157 0.0153 

U
M
 0.0088 0.0020 0.0002 0.0019 

U
R
 0.0107 0.0755 0.0496 0.0964 

94.07-04.12 

U
D
 0.9883 0.9304 0.9582 0.9097 

U1 0.0214 0.0148 0.0149 0.0140 

U
M
 0.0178 0.0060 2.3x10

-5
 0.0066 

U
R
 0.0515 0.0703 0.0741 0.0654 

86.07-94.06 

U
D
 0.9408 0.9343 0.9364 0.9384 

U1 0.0215 0.0127 0.0146 0.0124 

U
M
 0.0163 0.0014 0.0056 3.2x10

-5

U
R
 0.0428 0.0054 0.0384 0.0083 

80.01-86.06 

U
D
 0.9534 1.0061 0.9689 1.0046 

U1 0.0154 0.0093 0.0104 0.0083 

U
M
 1.9x10

-4
 0.0872 0.0224 0.1207 

U
R
 0.0110 0.0072 0.0012 0.0025 

75.01-79.12 

U
D
 1.0058 0.9210 0.9929 0.8917 

:

1.  5-8 U1 – ; UM, UR,  UD – ,

 (MSE) .

2. ,  1 ’ .

 6 

M1 M2 M3 M2+ 

U1 0.0332 0.0214 0.0226 0.0213 

U
M
 0.0271 0.0026 0.0031 0.0004 

U
R
 0.0206 0.1697 0.1418 0.1994 

94.07-04.12 

U
D
 0.9601 0.8357 0.8631 0.8081 
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. 6 

M1 M2 M3 M2+ 

U1 0.0289 0.0226 0.0231 0.0206 

U
M
 0.0644 0.0159 2.1x10

-6
 0.0162 

U
R
 0.0811 0.1710 0.1453 0.1589 

86.07-94.06 

U
D
 0.8643 0.8235 0.8653 0.8352 

U1 0.0436 0.0201 0.0231 0.0188 

U
M
 0.0970 0.0019 0.0100 8.6x10

-5

U
R
 0.1013 0.0338 0.0876 0.0361 

80.01-86.06 

U
D
 0.8720 0.9772 0.9153 0.9767 

U1 0.0223 0.0167 0.0208 0.0145 

U
M
 0.0005 0.1606 0.0231 0.2662 

U
R
 0.0344 0.0025 0.0172 0.0051 

75.01-79.12 

U
D
 0.9823 0.8511 0.9763 0.7411 

 7 

M1 M2 M3 M2+ 

U1 0.0456 0.0299 0.0274 0.0294 

U
M
 0.0630 0.0049 0.0136 4.5x10

-5

U
R
 0.0350 0.2680 0.1283 0.3100 

94.07-04.12 

U
D
 0.9095 0.7350 0.8659 0.6979 

U1 0.0409 0.0328 0.0315 0.0290 

U
M
 0.0966 0.0256 4.9x10

-5
 0.0235 

U
R
 0.1790 0.2490 0.1874 0.2329 

86.07-94.06 

U
D
 0.7339 0.7356 0.8231 0.7540 

U1 0.0370 0.0277 0.0268 0.0230 

U
M
 0.0905 0.0002 0.0196 0.0037 

U
R
 0.1382 0.1421 0.1677 0.1361 

80.01-86.06 

U
D
 0.7831 0.8707 0.8254 0.8583 

U1 0.0290 0.0265 0.0375 0.0232 

U
M
 0.0066 0.1512 0.0090 0.3063 

U
R
 0.1330 0.0025 0.0592 0.0068 

75.01-79.12 

U
D
 0.8772 0.8606 0.9486 0.6986 
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 8 

M1 M2 M3 M2+ 

U1 0.0648 0.0487 0.0379 0.0470 

U
M
 0.1225 0.0079 0.0414 7.5x10

-5

U
R
 0.0977 0.4452 0.2522 0.5080 

94.07-04.12 

U
D
 0.7869 0.5548 0.7141 0.4999 

U1 0.0507 0.0453 0.0350 0.0406 

U
M
 0.1629 0.0743 0.0003 0.0487 

U
R
 0.2491 0.4393 0.3771 0.4190 

86.07-94.06 

U
D
 0.5968 0.4962 0.6331 0.5423 

U1 0.0527 0.0413 0.0374 0.0322 

U
M
 0.1986 0.0063 0.0511 0.0334 

U
R
 0.1710 0.4005 0.3192 0.3846 

80.01-86.06 

U
D
 0.6408 0.6062 0.6420 0.5945 

U1 0.0383 0.0510 0.0812 0.0460 

U
M
 0.1019 0.0474 0.0006 0.1407 

U
R
 0.3744 0.2750 0.3055 0.0535 

75.01-79.12 

U
D
 0.5389 0.6937 0.7109 0.8204 
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