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ゑçñÑñÖóñ 
ɋɪɟɞɢ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɱɢɫɥɟɧɧɵɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟɦ, ɪɚɫɫɦɨɬɪɢɦ ɩɪɚɤɬɢɱɟ-

ɫɤɨɟ ɩɨɫɬɪɨɟɧɢɟ ɤɭɛɚɬɭɪɧɨɣ ɮɨɪɦɭɥɵ ɫ ɪɟɝɭɥɹɪɧɵɦ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ ɩɨ ɤɜɚɞɪɚɬɭ ɟɞɢɧɢɱɧɨɣ 

ɩɥɨɳɚɞɢ. Ɏɨɪɦɭɥɵ ɫ ɪɟɝɭɥɹɪɧɵɦ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ ɜɜɟɞɟɧɵ ɋ. Ʌ. ɋɨɛɨɥɟɜɵɦ ɤɚɤ ɤɨɦɩɪɨɦɢɫɫ 
ɦɟɠɞɭ ɨɩɬɢɦɚɥɶɧɵɦɢ ɮɨɪɦɭɥɚɦɢ ɢ ɮɨɪɦɭɥɚɦɢ ɧɚ ɪɚɜɧɨɦɟɪɧɨɣ ɫɟɬɤɟ ɭɡɥɨɜ [1]. ɉɟɪɜɵɟ ɨɛɥɚɞɚɸɬ 
ɦɢɧɢɦɭɦɨɦ ɧɨɪɦɵ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɮɭɧɤɰɢɨɧɚɥɨɜ, ɚ ɜɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɩɪɨɫɬɨɬɭ 
ɜɵɱɢɫɥɟɧɢɣ. Ɏɨɪɦɭɥɵ ɫ ɪɟɝɭɥɹɪɧɵɦ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ ɛɥɢɡɤɢ ɤ ɨɩɬɢɦɚɥɶɧɵɦ ɧɚ ɧɟɤɨɬɨɪɵɯ ɤɥɚɫ-
ɫɚɯ ɮɭɧɤɰɢɣ [1], [2], [3], [4], [5]. Ɍɚɤɚɹ ɛɥɢɡɨɫɬɶ ɜ ɬɟɪɦɢɧɚɯ ɬɟɨɪɢɢ ɧɚɡɵɜɚɟɬɫɹ ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɣ ɨɩ-

ɬɢɦɚɥɶɧɨɫɬɶɸ. ɇɟɫɦɨɬɪɹ ɧɚ ɩɪɨɫɬɨɬɭ ɨɛɥɚɫɬɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɮɨɪɦɭɥɵ ɩɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚɦ ɤɨɧɟɱ-
ɧɨɣ ɦɟɪɵ ɜ ɜɢɞɟ, ɩɪɢɦɟɧɢɦɨɦ ɞɥɹ ɜɵɱɢɫɥɟɧɢɣ, ɧɟ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ. ɂɡɜɟɫɬɧɵ ɩɨɫɬɪɨɟɧɢɹ ɮɨɪɦɭɥ ɩɨ 
ɨɛɥɚɫɬɹɦ ɞɪɭɝɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ [6], [7], [8], [9]. ȼ ɧɚɲɟɣ ɪɚɛɨɬɟ ɡɚ ɨɬɩɪɚɜɧɭɸ ɬɨɱɤɭ ɜɨɡɶɦɟɦ ɨɩɢɫɚɧɢɟ 
ɤɭɛɚɬɭɪɧɨɣ ɮɨɪɦɭɥɵ ɫ ɪɟɝɭɥɹɪɧɵɦ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ ɞɥɹ n-ɦɟɪɧɨɝɨ ɤɭɛɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɜ [4].  

1. とÜßíöÜëÖí　 âÜë½Ü¿í ï ëñÇÜ¿　ëÖ▲½ äÜÇëíÖóôÖ▲½ ï¿Üñ½ äÜ ¡ÜßÜ ñÑóÖóôÖÜú ½ñë▲ 

Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Q n-ɦɟɪɧɵɣ ɤɭɛ ɟɞɢɧɢɱɧɨɣ ɦɟɪɵ: Q = {x  Rn: 0 ≤ xi ≤ 1, i = 1, …, n}. ɍɡɥɵ 

ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɜɟɪɲɢɧɚɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɤɭɛɨɜ ɫ ɪɟɛɪɨɦ ɞɥɢɧɵ h, ɩɟɪɟɦɟɧɧɵɣ 

ɰɟɥɨɱɢɫɥɟɧɧɵɣ ɜɟɤɬɨɪ ȕ = (ȕ1, …, ȕn) ɨɩɪɟɞɟɥɹɟɬ ɩɨɥɨɠɟɧɢɟ ɤɚɠɞɨɝɨ ɭɡɥɚ. Ʉɨɷɮɮɢɰɢɟɧɬɵ, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɭɡɥɚɦ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ ɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Dȕ. Ʉɭɛɚɬɭɪɧɚɹ ɮɨɪɦɭɥɚ ɫ ɪɟɝɭɥɹɪɧɵɦ ɩɨɝɪɚ-
ɧɢɱɧɵɦ ɫɥɨɟɦ ɞɥɹ n-ɦɟɪɧɨɝɨ ɤɭɛɚ ɟɞɢɧɢɱɧɨɣ ɦɟɪɵ ɢɦɟɟɬ ɜɢɞ 
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Q

hfDhdxxf .    (1) 

ȼ ɮɨɪɦɭɥɟ (1) ɤɨɷɮɮɢɰɢɟɧɬɵ Dȕ ɡɚɜɢɫɹɬ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ hȕ, ɞɥɹ ɤɨɬɨɪɵɯ ɨɧɢ ɜɵɱɢɫ-
ɥɹɸɬɫɹ. Ɇɧɨɠɟɫɬɜɨ ɭɡɥɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɜɟɪɲɢɧ ɤɭɛɚ, ɨɛɨɡɧɚɱɢɦ A1. Ɇɧɨɠɟɫɬɜɨ ɭɡɥɨɜ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɞɨɥɶ ɪɟɛɟɪ ɤɭɛɚ, ɨɛɨɡɧɚɱɢɦ A2. Ɉɫɬɚɜɲɢɟɫɹ ɭɡɥɵ ɨɛɪɚɡɭɸɬ ɦɧɨɠɟɫɬɜɨ A3. Ɇɧɨɠɟ-
ɫɬɜɚ ɭɡɥɨɜ A1 ɢ A2 ɨɛɪɚɡɭɸɬ ɩɨɝɪɚɧɢɱɧɵɣ ɫɥɨɣ ɮɨɪɦɭɥɵ. Ɇɧɨɠɟɫɬɜɨ ɜɫɟɯ ɭɡɥɨɜ, ɥɟɠɚɳɢɯ ɜɧɭɬɪɢ 

ɤɭɛɚ, ɨɛɨɡɧɚɱɢɦ A: A = (A1  A2   A3)  Q. Ʉɨɷɮɮɢɰɢɟɧɬɵ Dȕ ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɭɡɥɚɦ ɭɤɚɡɚɧɧɵɯ 
ɦɧɨɠɟɫɬɜ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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3,1 AhD  . 

Ʉɨɷɮɮɢɰɢɟɧɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ i-ɨɣ ɤɨɨɪɞɢɧɚɬɟ ɪɚɜɧɵ 
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Ƚɞɟ ɫɥɚɝɚɟɦɵɟ でȖi ɧɚɯɨɞɹɬɫɹ ɢɡ ɫɢɫɬɟɦɵ 
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ɋɟɤɰɢɹ 1: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ 

 62

Ɋɟɲɟɧɢɟɦ ɫɢɫɬɟɦɵ (4) ɹɜɥɹɸɬɫɹ ɮɚɤɬɢɱɟɫɤɢ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɥɟɦɟɧɬɚɪɧɨɣ ɤɜɚɞɪɚ-
ɬɭɪɧɨɣ ɮɨɪɦɭɥɵ ɩɨ ɟɞɢɧɢɱɧɨɦɭ ɨɬɪɟɡɤɭ i-ɨɣ ɤɨɨɪɞɢɧɚɬɧɨɣ ɨɫɢ. Ɍɚɤɚɹ ɮɨɪɦɭɥɚ ɧɟ ɢɦɟɟɬ ɜɧɭɬɪɟɧɧɢɯ 
ɭɡɥɨɜ. ȼɫɟ ɭɡɥɵ, ɤɪɨɦɟ ɞɜɭɯ ɝɪɚɧɢɱɧɵɯ, ɜɧɟɲɧɢɟ. 

 

2. とçíÑëíöÜëÖí　 âÜë½Ü¿í ï ½óÖó½í¿áÖ▲½ ëñÇÜ¿　ëÖ▲½ äÜÇëíÖóôÖ▲½ ï¿Üñ½ äÜ Üöëñ£¡Ü 
ñÑóÖóôÖÜú Ñ¿óÖ▲ 

ɗɥɟɦɟɧɬɚɪɧɚɹ ɤɜɚɞɪɚɬɭɪɧɚɹ ɮɨɪɦɭɥɚ ɩɨ ɟɞɢɧɢɱɧɨɦɭ ɨɬɪɟɡɤɭ ɫ ɭɡɥɚɦɢ ɜ ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɬɨɱɤɚɯ 
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fCdxxf
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1
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ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɬɨɪɨɣ ɜɵɱɢɫɥɹɸɬɫɹ ɪɟɲɟɧɢɟɦ ɫɢɫɬɟɦɵ (4) ɩɪɢ t = m. Ɏɨɪɦɭɥɚ (5) ɬɨɱɧɚ ɧɚ ɦɧɨ-
ɝɨɱɥɟɧɚɯ ɫɬɟɩɟɧɢ m. ɉɪɢ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɚɯ ɦɚɬɪɢɰɚ ɫɢɫɬɟɦɵ (4) ɹɜɥɹɟɬɫɹ ɜɚɧɞɟɪɦɨɧɞɨɜɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɫɨɜɦɟɫɬɧɨɣ ɢ ɨɩɪɟɞɟɥɟɧɧɨɣ. Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɡ ɟɺ ɪɟɲɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɞɧɨɡɧɚɱɧɨ.  

ȿɫɥɢ ɪɚɡɛɢɬɶ ɨɬɪɟɡɨɤ [0,1] ɧɚ N ɪɚɜɧɵɯ ɱɚɫɬɟɣ ɞɥɢɧɵ h = 1/N, ɢ ɤ ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɩɪɢɦɟɧɢɬɶ 
ɮɨɪɦɭɥɭ (5), ɬɨ ɩɨɥɭɱɢɬɫɹ ɫɨɫɬɚɜɧɚɹ ɮɨɪɦɭɥɚ, ɜ ɤɚɠɞɨɦ ɭɡɥɟ ɤɨɬɨɪɨɣ ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɭɞɭɬ ɩɪɨɫɭɦ-

ɦɢɪɨɜɚɧɵ ɬɚɤ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɜ ɮɨɪɦɭɥɟ (3). ȼ m – 1 ɭɡɥɚɯ ɜɛɥɢɡɢ ɤɨɧɰɨɜ ɨɬɪɟɡɤɚ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɤɨ-
ɷɮɮɢɰɢɟɧɬɵ (3) ɛɭɞɭɬ ɨɬɥɢɱɧɵ ɨɬ ɟɞɢɧɢɰɵ, ɚ ɜ ɨɫɬɚɥɶɧɵɯ ɜɧɭɬɪɟɧɧɢɯ ɭɡɥɚɯ ɛɭɞɭɬ ɪɚɜɧɵ ɟɞɢɧɢɰɟ. 
ɗɬɨ ɩɨɫɥɟɞɧɟɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɟɪɜɵɦ ɭɪɚɜɧɟɧɢɟɦ ɫɢɫɬɟɦɵ (4). Ɍɚɤɨɟ ɩɨɫɬɪɨɟɧɢɟ 
ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɫɩɪɚɜɚ ɨɬ ɨɬɪɟɡɤɚ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ m – 1 ɭɡɟɥ ɛɭɞɟɬ ɜɧɟɲɧɢɦ. ȿɫɥɢ ɠɟ ɩɪɢɦɟ-
ɧɢɬɶ ɷɥɟɦɟɧɬɚɪɧɭɸ ɮɨɪɦɭɥɭ (5) ɫ ɫɢɦɦɟɬɪɢɱɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɭɡɥɨɜ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɬɨ ɚɧɚɥɨɝɢɱɧɚɹ ɤɚɪɬɢɧɚ ɜɨɡɧɢɤɧɟɬ ɫɩɪɚɜɚ ɨɬ ɨɬɪɟɡɤɚ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. ɋɭɳɟɫɬɜɭɟɬ 
ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢɺɦ ɪɚɡɛɢɟɧɢɹ ɟɞɢɧɢɰɵ. ɗɬɨɬ ɩɪɢɺɦ ɞɚɺɬ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɢɬɶ ɜɫɟ ɭɡɥɵ ɫɨɫɬɚɜɧɨɣ ɮɨɪɦɭɥɵ ɜɧɭɬɪɟɧɧɢɦɢ. ȼɨ ɜɫɟɯ ɷɬɢɯ ɫɥɭɱɚɹɯ ɦɧɨɠɟɫɬɜɨ ɭɡɥɨɜ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɤɨɧɰɨɜ ɨɬɪɟɡɤɚ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɬɥɢɱɧɵɟ 
ɨɬ ɟɞɢɧɢɰɵ, ɧɚɡɵɜɚɸɬɫɹ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ ɤɜɚɞɪɚɬɭɪɧɨɣ ɮɨɪɦɭɥɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɜɚɞɪɚɬɭɪɧɚɹ ɮɨɪ-
ɦɭɥɚ ɫ ɪɟɝɭɥɹɪɧɵɦ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ ɨɬɪɟɡɤɚ ɢɦɟɟɬ ɜɢɞ 
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
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
 
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










1

0

1

0

1

0

mmN

m

m

NhfDhfhfDhdxxf .   (6) 

 

3. とçíÑëíöÜëÖí　 âÜë½Ü¿í ï ÜÑ¿óÖñÖÖ▲½ ëñÇÜ¿　ëÖ▲½ äÜÇëíÖóôÖ▲½ ï¿Üñ½ äÜ Üöëñ£¡Ü 
ñÑóÖóôÖÜú Ñ¿óÖ▲ 

ȼ ɷɬɨɦ ɩɭɧɤɬɟ ɩɪɢɜɨɞɢɬɫɹ ɨɞɢɧ ɢɡ ɩɭɬɟɣ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɩɨɥɨɠɢɬɟɥɶɧɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɤɜɚɞɪɚɬɭɪɧɨɣ ɮɨɪɦɭɥɵ. ȼ ɮɨɪɦɭɥɚɯ ɫ ɪɟɝɭɥɹɪɧɵɦ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧ-

ɬɵ ɩɨɹɜɥɹɸɬɫɹ, ɧɚɱɢɧɚɹ ɫ m = 9. ɋɢɫɬɟɦɚ (4) ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɫ ɩɪɢɜɟɞɟɧɧɵɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ ɹɜɥɹɟɬɫɹ ɫɨɜɦɟɫɬɧɨɣ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɣ ɫ t – m ɫɜɨɛɨɞɧɵɦɢ ɧɟɢɡɜɟɫɬɧɵɦɢ. ȼ ɤɚɱɟɫɬɜɟ 
ɨɞɧɨɝɨ ɢɡ ɩɭɬɟɣ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɜɟɞɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ (3) ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɢɫɜɚɢɜɚɧɢɟ ɧɭɥɟɜɵɯ 
ɡɧɚɱɟɧɢɣ ɫɜɨɛɨɞɧɵɦ ɧɟɢɡɜɟɫɬɧɵɦ. Ɍɚɤɨɟ ɨɛɧɭɥɟɧɢɟ ɚɧɚɥɨɝɢɱɧɨ ɢɫɤɥɸɱɟɧɢɸ ɢɡ ɫɢɫɬɟɦɵ t – m ɭɡɥɨɜ 
ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, ɱɬɨ ɪɚɜɧɨɫɢɥɶɧɨ ɭɞɥɢɧɟɧɢɸ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ ɧɚ ɢɫɤɥɸɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ ɮɨɪɦɭɥɵ (6). ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪɵ ɭɞɥɢɧɟɧɢɹ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ 
ɞɥɹ ɫɥɭɱɚɟɜ t = 1 ɢ t = 2. 

Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Ȗ' ɢɫɤɥɸɱɚɟɦɭɸ ɬɨɱɤɭ. Ɍɨɝɞɚ ɩɪɢ ɢɫɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɭɡɥɚ ɥɢɧɟɣɧɵɟ ɫɢɫɬɟ-
ɦɵ ɜɢɞɚ (4) ɩɪɢɧɢɦɚɸɬ ɜɢɞ 








 




1

0

,,0,,,0,
1

1m

mmC  ,   (7) 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɤɚɠɞɨɣ ɢɡ ɫɢɫɬɟɦ (7) ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɜɚɞɪɚɬɭɪɧɨɣ ɮɨɪɦɭɥɵ ɜ ɢɫɤɥɸ-

ɱɚɟɦɵɯ ɬɨɱɤɚɯ ɛɭɞɭɬ ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 

mC ,,0,0  ; 











 .,,1,

,0,0

1 mD
D


     (8) 

ɉɪɢ ɢɫɤɥɸɱɟɧɢɢ ɞɜɭɯ ɪɹɞɨɦ ɫɬɨɹɳɢɯ ɭɡɥɨɜ ɥɢɧɟɣɧɵɟ ɫɢɫɬɟɦɵ (4) ɢɦɟɸɬ ɜɢɞ 



 

 

 

 

 

ȼɫɟɪɨɫɫɢɣɫɤɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ 
«Ɇɚɬɟɦɚɬɢɤɚ ɜ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ» 
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1,,0,,,0,
1
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1

0








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


m

mmC  .   (9) 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɜ ɢɫɤɥɸɱɚɟɦɵɯ ɭɡɥɚɯ ɨɛɥɚɞɚɸɬ ɫɥɟɞɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ  

1,,0,01   mCC  ; 











 ;1,,1,

,0,0

1 mD
D


     (10) 

1,,0,1   mDD  . 

ɉɪɢ ɢɫɤɥɸɱɟɧɢɢ ɞɜɭɯ ɭɡɥɨɜ, ɨɬɞɟɥɟɧɧɵɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɨɞɧɢɦ ɧɟɢɫɤɥɸɱɚɟɦɵɦ ɭɡɥɨɦ, ɥɢɧɟɣ-

ɧɵɟ ɫɢɫɬɟɦɵ (4) ɢɦɟɸɬ ɜɢɞ 

2,,0,,,0,
1

12

2

0









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


m

mmC  .    (11) 

ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜ ɢɫɤɥɸɱɚɟɦɵɯ ɭɡɥɚɯ ɨɛɥɚɞɚɸɬ ɫɜɨɣɫɬɜɚɦɢ  

2,,0,02   mCC  ; 











 ;2,,1,

,0,0

1 mD
D


     (12) 

2,,0,12   mDD  . 

ɂɡ ɩɪɢɦɟɪɨɜ ɜɢɞɧɨ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜ ɢɫɤɥɸɱɚɟɦɵɯ ɭɡɥɚɯ ɪɚɜɧɵ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɜ ɫɨɫɟɞ-

ɧɢɯ ɭɡɥɚɯ, ɧɨ ɤɚɤɢɦ ɢɦɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɯɚɪɚɤɬɟɪɚ ɢɫɤɥɸɱɟɧɢɹ.  
 

4. とÜßíöÜëÖí　 âÜë½Ü¿í ï ëñÇÜ¿　ëÖ▲½ äÜÇëíÖóôÖ▲½ ï¿Üñ½ äÜ ¡çíÑëíöÜ ñÑóÖóôÖÜú ½ñë▲ 

ȼ ɞɚɧɧɨɦ ɩɭɧɤɬɟ ɩɪɢɜɟɞɟɦ ɩɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢɹ ɤɭɛɚɬɭɪɧɨɣ ɮɨɪɦɭɥɵ ɫ ɪɟɝɭɥɹɪɧɵɦ ɩɨɝɪɚɧɢɱ-
ɧɵɦ ɫɥɨɟɦ ɧɚ ɨɫɧɨɜɟ ɷɥɟɦɟɧɬɚɪɧɨɣ ɮɨɪɦɭɥɵ (5) ɞɥɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨ ɟɞɢɧɢɱɧɨɦɭ ɤɜɚɞɪɚɬɭ. Ɍɨɝɞɚ 
Q = {x  R2: 0 ≤ xi ≤ 1, i = 1, 2}. Ɇɧɨɠɟɫɬɜɚ ɭɡɥɨɜ ɤɨɧɤɪɟɬɢɡɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 2,1,10,:11  imhhB ii
, 

 2,1,10,1:22  imhhB ii
, 

 10,1;10,: 221112  mhmhhB , 

 10,;10,1: 221121  mhmhhB , 


ji

ijBA
,

1  , 

 mNmhmhhC  221111 ,;10,: ,  (13) 

 mNmhmhhC  221112 ,;10,1: , 

 10,;,: 221121  mhmNmhhC , 

 10,1;,: 221122  mhmNmhhC , 


ji

ijCA
,

2  , 

 213 \ AAAA  . 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɨɢɡɜɟɞɟɧɢɹ (2) ɩɪɢɦɭɬ ɜɢɞ 

1,
21

AhDDD   ; 

2,1,2,1,, 2   jrAでhDD rjr
;    (14) 

3,1 AhD  . 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɨɞɦɧɨɠɟɫɬɜ ɦɧɨɠɟɫɬɜɚ A1 ɤɭɛɚɬɭɪɧɚɹ ɫɭɦɦɚ ɩɪɚɜɨɣ ɱɚɫɬɢ (1) ɢɦɟɟɬ ɜɢɞ  



 

 

 

 

 

 

ɋɟɤɰɢɹ 1: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɱɟɬɧɚɹ ɤɭɛɚɬɭɪɧɚɹ ɮɨɪɦɭɥɚ ɫ ɪɟɝɭɥɹɪɧɵɦ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ ɞɥɹ ɢɧɬɟɝ-
ɪɢɪɨɜɚɧɢɹ ɩɨ ɟɞɢɧɢɱɧɨɦɭ ɤɜɚɞɪɚɬɭ ɢɦɟɟɬ ɜɢɞ: 
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Ȼɨɥɶɲɢɧɫɬɜɭ ɭɡɥɨɜ ɬɚɤɨɣ ɮɨɪɦɭɥɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɟɞɢɧɢɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɢ ɥɢɲɶ ɜ ɭɡɤɨɣ 

ɩɨɥɨɫɟ ɜɞɨɥɶ ɝɪɚɧɢɰɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɧɢɦɚɸɬ ɞɪɭɝɢɟ ɡɧɚɱɟɧɢɹ. ɉɪɢ ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ m ɞɥɹ 
ɫɨɯɪɚɧɟɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢ ɢɯ ɜɵɱɢɫɥɟɧɢɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɫɬɟɦɵ (7), 

(9), (11) ɢ ɢɯ ɦɨɞɢɮɢɤɚɰɢɢ. 

 

げí¡¿0ôñÖóñ  
ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɤɭɛɚɬɭɪɧɨɣ ɮɨɪɦɭɥɵ ɩɨ ɤɜɚɞɪɚɬɭ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɜɚ ɩɪɨɰɟɫɫɚ: ɞɟɤɚɪɬɨɜɨ 

ɩɪɨɢɡɜɟɞɟɧɢɟ ɨɞɧɨɦɟɪɧɵɯ ɮɨɪɦɭɥ ɢ ɪɚɡɛɢɟɧɢɟ ɟɞɢɧɢɰɵ. ɉɟɪɜɵɣ ɢɡ ɧɢɯ ɨɛɟɫɩɟɱɢɥ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɨɫɬɚɜɧɨɣ ɤɜɚɞɪɚɬɭɪɧɨɣ, ɚ ɡɚɬɟɦ ɢ ɤɭɛɚɬɭɪɧɨɣ ɮɨɪɦɭɥ, ɧɚ ɨɫɧɨɜɟ ɷɥɟ-
ɦɟɧɬɚɪɧɨɣ ɨɞɧɨɦɟɪɧɨɣ ɮɨɪɦɭɥɵ ɫ ɩɨɦɨɳɶɸ ɥɢɧɟɣɧɨɣ ɫɢɫɬɟɦɵ ɫ ɜɚɧɞɟɪɦɨɧɞɨɜɨɣ ɦɚɬɪɢɰɟɣ. ȼɬɨɪɨɣ 

ɞɚɥ ɜɨɡɦɨɠɧɨɫɬɶ ɫɞɟɥɚɬɶ ɜɫɟ ɭɡɥɵ ɢɬɨɝɨɜɨɣ ɪɚɫɱɟɬɧɨɣ ɮɨɪɦɭɥɵ ɜɧɭɬɪɟɧɧɢɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɬ-
ɪɟɡɤɭ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. Ⱦɪɭɝɨɣ ɩɭɬɶ ɩɨɫɬɪɨɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɫɧɨɜɚɧ ɧɚ ɷɥɟɦɟɧɬɚɪɧɨɣ ɤɭɛɚɬɭɪɧɨɣ 

ɮɨɪɦɭɥɟ ɫ ɜɧɟɲɧɢɦɢ ɭɡɥɚɦɢ, ɨɞɧɚɤɨ ɨɧ ɩɪɢɜɟɞɟɬ ɤ ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɟ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

ɉɨɥɭɱɟɧɧɭɸ ɮɨɪɦɭɥɭ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɫɞɟɥɚɜ ɥɢɧɟɣɧɭɸ ɡɚɦɟɧɭ ɩɟɪɟɦɟɧɧɵɯ. 
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ɉɭɫɬɶ ( )Q t  – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ, ɢɦɟɸɳɟɣɫɹ ɜ ɧɚɥɢɱɢɢ ɧɚ ɫɤɥɚɞɟ-ɦɚɝɚɡɢɧɟ ɜ ɦɨɦɟɧɬ ɜɪɟ-
ɦɟɧɢ t. Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɪɨɞɭɤɰɢɹ ɨɬ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨɫɬɭɩɚɟɬ ɧɟɩɪɟɪɵɜɧɨ ɫ ɧɟɤɨɬɨɪɨɣ ɫɤɨɪɨɫɬɶɸ 

0v . ɇɚ ɫɤɥɚɞ ɩɪɢɯɨɞɹɬ ɨɩɬɨɜɵɟ ɩɨɤɭɩɚɬɟɥɢ, ɩɨɬɨɤ ɩɨɤɭɩɚɬɟɥɟɣ ɹɜɥɹɟɬɫɹ ɩɭɚɫɫɨɧɨɜɫɤɢɦ ɫ ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɶɸ  , ɨɛɴɟɦɵ ɩɨɤɭɩɨɤ   ɹɜɥɹɸɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦɢ ɨɞɢɧɚɤɨɜɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɫɥɭɱɚɣɧɵɦɢ 

ɜɟɥɢɱɢɧɚɦɢ ɫ ɮɭɧɤɰɢɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ( )F   ɢ ɧɚɱɚɥɶɧɵɦɢ ɦɨɦɟɧɬɚɦɢ 1{ }E a   ɢ 

2

2{ }E a  . Ɉɛɴɟɦ ɩɪɨɞɭɤɰɢɢ, ɯɪɚɧɹɳɟɣɫɹ ɧɚ ɫɤɥɚɞɟ, ɨɝɪɚɧɢɱɟɧ ɜɟɥɢɱɢɧɨɣ maxQ . ɋɤɥɚɞ ɦɨɠɟɬ ɫɚɦɨ-
ɫɬɨɹɬɟɥɶɧɨ ɪɚɡɜɨɡɢɬɶ ɩɪɨɞɭɤɰɢɸ ɩɨ ɪɨɡɧɢɱɧɵɦ ɬɨɪɝɨɜɵɦ ɬɨɱɤɚɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ 
ɩɪɨɞɭɤɰɢɹ ɨɬɩɭɫɤɚɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɜɨ ɜɪɟɦɟɧɢ, ɩɪɢɱɟɦ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɩɪɨɞɭɤɰɢɢ ɫɨ ɫɤɥɚɞɚ * ( )v Q  

ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ Q , ɢɦɟɸɳɟɣɫɹ ɜ ɧɚɥɢɱɢɢ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. Ɋɚɡɜɨɡ ɩɪɨ-
ɞɭɤɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɭɝɪɨɡɟ ɩɟɪɟɩɨɥɧɟɧɢɹ ɫɤɥɚɞɚ ɢɥɢ, ɧɚɩɪɢɦɟɪ, ɜ ɫɥɭɱɚɟ ɧɚɥɢɱɢɹ ɫɤɨɪɨɩɨɪɬɹ-
ɳɟɣɫɹ ɩɪɨɞɭɤɰɢɢ (ɩɪɨɞɭɤɰɢɢ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɫɪɨɤɨɦ ɝɨɞɧɨɫɬɢ). Ɉɩɬɢɦɢɡɚɰɢɹ ɪɚɛɨɬɵ ɫɤɥɚɞɚ ɫɨɫɬɨ-
ɢɬ ɜ ɫɬɚɛɢɥɢɡɚɰɢɢ ɟɝɨ ɪɚɛɨɬɵ ɜ ɫɦɵɫɥɟ ɦɢɧɢɦɢɡɚɰɢɢ ɪɚɡɛɪɨɫɚ ɩɪɨɰɟɫɫɚ ( )Q t ɢ ɜ ɫɬɪɟɦɥɟɧɢɢ, ɫ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ, ɩɨɞɞɟɪɠɢɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɢɦɟɸɳɟɣɫɹ ɩɪɨɞɭɤɰɢɢ ɧɚ ɧɟɤɨɬɨɪɨɦ ɭɪɨɜɧɟ, ɞɨɫɬɚɬɨɱɧɨɦ ɞɥɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɯɨɞɹɳɢɯ ɤɥɢɟɧɬɨɜ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɢɡɛɟɝɚɬɶ ɩɟɪɟɩɨɥɧɟɧɢɹ ɫɤɥɚɞɚ. ȼ ɬɨɦ ɢ 

ɞɪɭɝɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɛɭɞɟɬ ɧɟɫɬɢ ɩɨɬɟɪɢ. 

ȼɟɥɢɱɢɧɭ *

0 ( )v v Q  ɛɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ ɱɟɪɟɡ ( )v Q . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ( )v Q  ɟɫɬɶ ɫɤɨɪɨɫɬɶ ɢɡɦɟ-
ɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ ɧɚ ɫɤɥɚɞɟ ɡɚ ɫɱɟɬ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɩɨɫɬɚɜɨɤ. Ɉɛɪɚɬɢɦ ɜɧɢɦɚɧɢɟ, ɱɬɨ 
ɨɧɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ Q  – ɜɟɥɢɱɢɧɵ, ɹɜɥɹɸɳɟɣɫɹ ɨɫɧɨɜɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɨ-
ɫɬɨɹɧɢɹ ɫɤɥɚɞɚ. 

Ɂɚɦɟɬɢɦ, ɱɬɨ ɩɪɨɰɟɫɫ ( )Q t  ɹɜɥɹɟɬɫɹ ɦɚɪɤɨɜɫɤɢɦ. Ɉɛɨɡɧɚɱɢɦ  

 ,P Q t 
  Pr Q Q t Q dQ

dQ

  
. 

Ɍɨɝɞɚ ɩɪɢ ɭɫɥɨɜɢɢ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɫɬɢ ɮɭɧɤɰɢɣ  ,P Q t , ( )v Q  ɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɢɧɬɟɝɪɚɥɚ ɜ 

ɩɪɚɜɨɣ ɱɚɫɬɢ ɮɨɪɦɭɥɵ (1) ɮɭɧɤɰɢɹ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ  ,P Q t  ɛɭɞɟɬ ɭɞɨɜɥɟ-
ɬɜɨɪɹɬɶ ɩɪɹɦɨɦɭ ɭɪɚɜɧɟɧɢɸ Ʉɨɥɦɨɝɨɪɨɜɚ [1] 

            
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   .          (1) 

Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ (1) ɦɨɠɧɨ ɧɚɣɬɢ, ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɦɟɬɨɞɨɦ «ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɦɚɪɤɨɜɢɡɢɪɭɟɦɵɯ ɫɢɫɬɟɦ» [2]. ȼ [2] ɩɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɭɫɥɨɜɢɢ ɞɜɚɠɞɵ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɫɬɢ ɮɭɧɤ-
ɰɢɢ ( )v Q , ɩɪɨɰɟɫɫ ( )Q t  ɦɨɠɧɨ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ ɪɟɲɟɧɢɟɦ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ 

ɭɪɚɜɧɟɧɢɹ (ɞɢɮɮɭɡɢɨɧɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ) 
  1 2( ) ( ) ( )dQ t Q t a dt a dw t     , (2) 


