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Ȼɚɡɨɜɚɹ ɡɚɞɚɱɚ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɩɢɫɚɧɢɣ [1], ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɜɪɟɦɟɧɢ, 

ɮɨɪɦɚɥɢɡɭɟɬɫɹ ɤɚɤ ɡɚɞɚɱɚ ɧɚ ɝɪɚɮɚɯ, ɜ ɤɨɬɨɪɨɣ ɭɡɥɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɨɛɵɬɢɹ, ɞɭɝɢ – ɨɬɞɟɥɶɧɵɟ 
ɩɪɨɰɟɫɫɵ ɢɥɢ ɪɚɛɨɬɵ. ɋ ɤɚɠɞɨɣ ɞɭɝɨɣ ɚɫɫɨɰɢɢɪɨɜɚɧ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɣ ɜɟɫ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜɟɳɟ-
ɫɬɜɟɧɧɵɦ ɱɢɫɥɨɦ ɢ ɜɪɟɦɟɧɧɨɣ ɪɚɡɧɢɰɟɣ c ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɜɡɚɢɦɧɨɝɨ ɨɬɨɠɞɟɫɬɜɥɟɧɢɹ. ɗɬɚɩɵ ɪɟ-
ɲɟɧɢɹ ɛɚɡɨɜɨɣ ɡɚɞɚɱɢ [1], ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɪɚɦɤɚɯ ɦɨɞɟɥɶɧɨ – ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɆȺɄ) [2] 

ɢ ɞɚɸɬ ɧɟɩɥɨɯɢɟ ɪɟɡɭɥɶɬɚɬɵ ɧɚ ɩɪɚɤɬɢɤɟ. 
Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɡɚɞɚɱɚ, ɜ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɨɝɪɚɧɢɱɟɧɢɹ, ɫɜɹɡɚɧ-

ɧɵɟ ɫ ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɢɬɶ ɪɚɛɨɬɵ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ. ɋɥɨɠɧɨɫɬɶ ɡɚɤɥɸ-

ɱɚɟɬɫɹ ɜ ɜɚɪɢɚɬɢɜɧɨɦ ɯɚɪɚɤɬɟɪɟ ɬɚɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɩɨɫɬɚ-
ɧɨɜɤɚɯ. Ɋɚɫɫɦɨɬɪɢɦ ɷɥɟɦɟɧɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɥɹ ɞɨɫɬɚɬɨɱɧɨ ɨɛɳɟɝɨ ɫɥɭɱɚɹ, ɩɪɟɞɩɨɥɚɝɚɹ, 
ɱɬɨ ɧɚ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɧɬɟɪɜɚɥɚɯ ɜɪɟɦɟɧɢ t t   ɫɬɪɭɤɬɭɪɚ ɨɝɪɚɧɢɱɟɧɢɣ ɨɞɢɧɚɤɨɜɚ. 

Ɉɞɧɢɦ ɢɡ ɷɥɟɦɟɧɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɩɢɫɚɧɢɣ ɜ ɨɝ-
ɪɚɧɢɱɟɧɢɹɯ, ɹɜɥɹɟɬɫɹ çñ¡öÜë ¡Üëöñ¢ñú ëíßÜö W , ɩɨɥɭɱɟɧɧɵɣ ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ [1], ɝɞɟ ɤɚɠ-

ɞɚɹ ɨɬɞɟɥɶɧɚɹ ɡɚɩɢɫɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɚɪɚɦɟɬɪɵ ɨɬɞɟɥɶɧɨɣ ɪɚɛɨɬɵ, ɬɚɤɢɟ ɤɚɤ: ɢɞɟɧɬɢɮɢɤɚɬɨɪ 
ɪɚɛɨɬɵ (ID), ɞɚɬɚ ɧɚɱɚɥɚ (beginDate), ɞɚɬɚ ɪɚɧɧɟɝɨ ɨɤɨɧɱɚɧɢɹ (earlyEndDate), ɞɚɬɚ ɩɨɡɞɧɟɝɨ ɨɤɨɧɱɚ-
ɧɢɹ (lastEndDate), ɤɨɦɩɨɧɟɧɬ ɜɪɟɦɟɧɧɨɝɨ ɫɦɟɳɟɧɢɹ (offsetDate). 

{ , , , , }i i i i i iw ID beginDate earlyEndDate lastEndDate offsetDate  (1) 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɨɰɟɞɭɪɵ ɫɨɫɬɚɜɥɟɧɢɹ ɪɚɫɩɢɫɚɧɢɣ, ɨɬɞɟɥɶɧɵɣ ɤɨɪɬɟɠ (ɡɚɩɢɫɶ) ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɧɚɛɨɪ ɫɜɹɡɚɧɧɵɯ ɞɚɧɧɵɯ, ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɟɤɨɬɨɪɨɦɭ ɢɞɟɧɬɢɮɢɤɚɬɨɪɭ ɪɚɛɨɬɵ, ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦɨɦ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɩɢɫɚɧɢɣ. 

Ɍɚɤɠɟ ɜɚɠɧɟɣɲɢɦ ɷɥɟɦɟɧɬɨɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɥɨɝɢɱɟɫɤɚɹ ½íöëóîí ëíßÜö ó 

äëÜïöÜñç [ , ]timeMap d Days h Hours  , ɤɨɬɨɪɚɹ ɨɩɢɫɵɜɚɟɬ ɜɪɟɦɟɧɧɭɸ ɫɟɬɤɭ ɢɧɬɟɪɜɚɥɨɜ ɩɪɨɜɟɞɟ-
ɧɢɹ ɪɚɛɨɬ, ɬɚɤɭɸ ɱɬɨ: 

1,  ɞɨɩɭɫɬɢɦɨ ɪɚɡɦɟɳɟɧɢɟ ɷɥɟɦɟɧɬɚ ɪɚɛɨɬɵ
[ , ]

0,  ɩɪɨɫɬɨɣ, ɪɚɡɦɟɳɟɧɢɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ
timeMap d h


 


 (2) 

Ⱦɥɹ ɫɥɭɱɚɟɜ ɨɩɢɫɚɧɢɹ ɞɟɬɚɥɶɧɵɯ ɜɪɟɦɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬ, ɦɚɬɪɢɰɚ ɪɚɛɨɬ ɢ ɩɪɨɫɬɨɟɜ ɦɨɠɟɬ 
ɛɵɬɶ ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧɚ ɜ ¡Üëöñ¢ ëíßÜö ó äëÜïöÜñç (ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɟɟ ɞɜɭɯ ɜɪɟɦɟɧɧɵɯ ɤɨɦɩɨ-



 

 

 

 

 

V Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ 
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ɧɟɧɬ). ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɫɬɪɭɤɬɭɪɚ ɢ ɜɢɞ ɦɚɬɪɢɰɵ ɢɥɢ ɤɨɪɬɟɠɚ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɧɨɫɬɢ ɜɪɟɦɟɧɢ, ɬɪɟ-
ɛɭɟɦɨɣ ɬɨɱɧɨɫɬɢ ɡɚɞɚɧɢɹ ɨɬɪɟɡɤɨɜ ɜɪɟɦɟɧɢ ɢ ɞɢɧɚɦɢɤɢ ɩɪɨɰɟɫɫɨɜ. ȼ ɡɚɞɚɱɚɯ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɵɯ ɪɚɫɩɢɫɚɧɢɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ «ɫɠɚɬɭɸ» ɢɧɬɟɪɩɪɟɬɚɰɢɸ, ɤɨɝɞɚ ɢɡɜɟɫɬɧɨ, ɱɬɨ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɰɟɫɫɵ ɱɟɬɤɨ ɩɪɢɜɹɡɚɧɵ ɤ ɤɨɧɤɪɟɬɧɵɦ ɞɧɹɦ ɧɟɞɟɥɢ, ɫɦ. ɜɵɪɚɠɟɧɢɟ (3). 

1,  ɞɨɩɭɫɬɢɦɨ ɪɚɡɦɟɳɟɧɢɟ ɷɥɟɦɟɧɬɚ ɪɚɛɨɬɵ
[ [ ], ]

0,  ɩɪɨɫɬɨɣ, ɪɚɡɦɟɳɟɧɢɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ
M DayOfWeek d h


 


 (2) 

ȼɜɟɞɟɦ ɩɨɧɹɬɢɟ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ çëñ½ñÖÖÜÇÜ ïÑçóÇí, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɨɡɧɚɱɚɬɶ ɟɞɢɧɢɱɧɨɟ ɩɪɢ-

ɪɚɳɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɣ ɤɨɦɩɨɧɟɧɬɵ ɤɨɪɬɟɠɚ ɜ ɫɬɨɪɨɧɭ ɭɦɟɧɶɲɟɧɢɹ ɢɥɢ ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɞɥɹ ɤɨɪɬɟɠɚ [ , , ]K d Day h Hour m Minute    ɫɞɜɢɝɨɦ ɛɭɞɟɬ ɤɨɪɬɟɠ 

[ , , / 1]K d h m   . Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɜ ɫɬɚɬɶɟ ɚɥɝɨɪɢɬɦ ɧɚɡɧɚɱɟɧɢɹ ɪɚɛɨɬ (time – labeling) ɢɫɩɨɥɶɡɭ-
ɟɬ ɦɨɞɟɥɶ ɨɝɪɚɧɢɱɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜɵɪɚɠɟɧɢɟɦ 2. 

と¿0ôñç▲ñ óÑñó í¿ÇÜëóö½í 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɩɨɧɢɦɚɧɢɹ ɫɭɬɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɜ ɰɟɥɨɦ, ɜɵɞɟɥɢɦ ɧɟɫɤɨɥɶɤɨ ɤɥɸɱɟɜɵɯ ɢɞɟɣ: 

がçÜê¡Ü½äÜÖñÖöÖ▲ú, ÑçÜÖíäëíç¿ñÖÖ▲ú çëñ½ñÖÖÜú óöñëíîóÜÖÖ▲ú ½ñêíÖó£½. 

ɂɬɟɪɚɬɨɪ workIterator ɫɞɜɢɝɚɟɬ ɜɪɟɦɟɧɧɨɣ ɤɨɪɬɟɠ ɜ ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɢɬɟɪɚɬɨɪ durationIte-

rator ɫɞɜɢɝɚɟɬ ɜɪɟɦɟɧɧɨɣ ɤɨɪɬɟɠ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɫɦ. ɪɢɫɭɧɨɤ 1. 

 
Ɋɢɫ. 1. Ⱦɜɭɧɚɩɪɚɜɥɟɧɧɚɹ ɢɬɟɪɚɰɢɹ ɩɨ ɜɪɟɦɟɧɢ 

 

1) ぜñêíÖó£½ ïÑçóÇí, ï ÜôñöÜ½ ï½ñàñÖó　, ÖñäÜïëñÑïöçñÖÖÜ ç¿ó　0àóú Öí Ü¡ëñïöÖÜïöá ëíßÜö 

NW W , ëíïäÜ¿Ü¢ñÖÖ▲ê ïäëíçí ÜöÖÜïóöñ¿áÖÜ öñ¡Üàñú ëíßÜö▲ iw . 

ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɢɫɤɚ ɪɚɛɨɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɬɟɤɭɳɟɣ iw  ɫɩɪɚɜɚ ɢɥɢ ɫɥɟɜɚ, ɞɨɫ-
ɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɪɟɚɥɢɡɚɰɢɢ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɞɭɝɢ ɝɪɚɮɚ ɫɫɵɥɨɤ ɧɚ ɫɬɚɪɬɨɜɵɣ ɢ ɤɨɧɟɱɧɵɣ 

ɭɡɟɥ, ɫɦ. Ʌɢɫɬɢɧɝ 1. 

 
Ʌɢɫɬɢɧɝ 1.  ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɞɭɝɢ ɝɪɚɮɚ 

 



 

 

 

 

 

 

ɋɟɤɰɢɹ 3: Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɢ ɢɧɮɨɪɦɚɬɢɡɚɰɢɹ, ɷɤɨɧɨɦɢɤɚ ɢ ɦɟɧɟɞɠɦɟɧɬ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 
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ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɞɭɝɢ ɝɪɚɮɚ ɫɨɞɟɪɠɢɬ ɫɫɵɥɤɢ ɧɚ ɫɬɚɪɬɨɜɵɣ ɢ ɤɨɧɟɱɧɵɣ ɭɡɟɥ ɝɪɚɮɚ, 
ɪɟɚɥɢɡɭɸɳɢɟ ɩɨɜɟɞɟɧɱɟɫɤɢɣ ɦɟɯɚɧɢɡɦ INode T  , ɬɚɤɠɟ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨ ɭɧɢ-

ɤɚɥɶɧɵɦ ɫɬɪɨɤɨɜɵɦ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚɦ ɭɡɥɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɬɟɪɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɩɨ ɨɬɞɟɥɶɧɨɣ 

ɞɭɝɟ ɝɪɚɮɚ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɨɤɪɟɫɬɧɨɫɬɶ ɞɭɝ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨɫɥɟ ɬɟɤɭɳɟɣ ɞɭɝɢ, ɫɦ. ɪɢɫɭɧɨɤ 2. 

2) だëóÇóÖí¿áÖ▲ú ½ñêíÖó£½ çëñ½ñÖÖÜú ëí£½ñö¡ó (time-labeling) c óïäÜ¿á£ÜçíÖóñ½ ïäóï¡í £íäëñ-

öÜç. 
ɋɭɬɶ ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɟɫɥɢ ɧɚ ɨɱɟɪɟɞɧɨɦ i - ɲɚɝɟ ɢɬɟɪɚ-

ɰɢɢ ɷɥɟɦɟɧɬ ɤɨɪɬɟɠɚ [ , ]ik d h  ɞɥɹ ɪɚɛɨɬɵ iw  ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥɟɧ, ɩɪɨɢɫɯɨɞɢɬ ɫɞɜɢɝ ɜɫɟɯ 

ɜɪɟɦɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɛɨɬ ɨɤɪɟɫɬɧɨɫɬɢ ɫɩɪɚɜɚ iw  ɫ ɭɱɟɬɨɦ ɫɦɟɳɟɧɢɹ ɞɥɹ ɫɥɟɞɭɸɳɟɣ ɪɚɛɨɬɵ, 

ɧɚ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ [ , 1]ik d h  , ɟɫɥɢ ɨɧ ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɫɩɢɫɤɟ ɡɚɩɪɟɬɨɜ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɞɥɢ-

ɬɟɥɶɧɨɫɬɶ ɬɟɤɭɳɟɣ ɪɚɛɨɬɵ ɭɦɟɧɶɲɚɟɬɫɹ ɧɚ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ [ , 1]ik d h  , ɩɪɢ ɷɬɨɦ ɫɞɜɢɝɚ ɜɪɟɦɟɧ-

ɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɛɨɬ ɨɤɪɟɫɬɧɨɫɬɢ ɫɩɪɚɜɚ iw  ɧɟ ɩɪɨɢɫɯɨɞɢɬ. Ɍɚɤ ɤɚɤ ɢɦɟɟɬɫɹ n -ɪɚɛɨɬ ɨɤɪɟɫɬɧɨ-

ɫɬɢ ɫɥɟɜɚ , ɞɥɹ ɬɟɤɭɳɟɣ ɪɚɛɨɬɵ iw  ɢɬɟɪɢɪɨɜɚɧɢɟ ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɩɪɢɜɨɞɢɬ ɤ ɫɞɜɢɝɚɦ iw , ɰɟɥɟ-

ɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɢɫɨɤ ɡɚɩɪɟɬɨɜ tabooList , ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɤɨɪɬɟɠ [ , [ , ]]taboo ik id k d h . ɋɩɢɫɨɤ ɡɚɩɪɟɬɨɜ ɫɨɡɞɚɟɬɫɹ ɨɬɞɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɣ ɪɚɛɨɬɵ iw  ɢ ɫɨɞɟɪɠɢɬ 

ɞɚɬɵ, ɤɨɬɨɪɵɟ ɭɠɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɚɧɟɟ ɞɥɹ ɫɞɜɢɝɚ ɪɚɛɨɬɵ iw . 

 

 

Ɋɢɫ. 2. ɉɨɞɦɧɨɠɟɫɬɜɚ ɫɞɜɢɝɚ ɩɪɢ ɢɬɟɪɚɰɢɨɧɧɨɦ ɞɜɢɠɟɧɢɢ 

 

でÜÑñë¢íöñ¿áÖÜñ ÜäóïíÖóñ í¿ÇÜëóö½í 

Ɉɩɢɪɚɹɫɶ ɧɚ ɨɩɢɫɚɧɧɵɟ ɜɵɲɟ ɢɞɟɢ, ɫɮɨɪɦɭɥɢɪɭɟɦ ɚɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɩɢɫɚɧɢɣ, ɩɪɢɝɨɞ-

ɧɵɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɩɢɫɚɧɢɣ ɞɥɹ ɫɤɨɥɶ ɭɝɨɞɧɨ ɫɥɨɠɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɥɭɱɚɟɜ ɜɪɟɦɟɧɧɵɯ ɨɝɪɚ-
ɧɢɱɟɧɢɣ, ɩɪɢ ɭɫɥɨɜɢɢ ɢɯ ɨɞɧɨɪɨɞɧɨɫɬɢ. 



 

 

 

 

 

V Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ 
«ɂɧɧɨɜɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɤɨɧɨɦɢɤɚ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ» 
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1. ɋɨɪɬɢɪɨɜɤɚ ɜɟɤɬɨɪɚ iw  ɩɨ ɜɨɡɪɚɫɬɚɧɢɸ ɞɚɬɵ ɧɚɱɚɥɚ ɪɚɛɨɬɵ beginDate . 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɚɬɵ ɧɚɱɚɥɚ ɩɪɨɟɤɬɚ prjDate  ɤɚɤ 
0{.., ,..}w beginDate  

3. Ⱦɜɭɧɚɩɪɚɜɥɟɧɧɚɹ ɢɬɟɪɚɰɢɨɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɩɨ ɤɚɠɞɨɣ ɪɚɛɨɬɟ W, 0... 1iw i N   , ɜɵɩɨɥɧɹɟɦ 

ɞɟɣɫɬɜɢɹ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɤɨɪɬɟɠɟɣ ɟɟ ɪɚɡɦɟɳɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɟɤɬɨɪɚ ɤɨɪɬɟ-
ɠɟɣ LBL , ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɢɬ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɪɚɛɨɬɵ ɢ ɞɚɬɭ ɧɚɱɚɥɚ ɪɚɡɦɟɬɤɢ 

ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɫɞɜɢɝɚ. 
4. ȼɢɡɭɚɥɢɡɚɰɢɹ ɜɟɤɬɨɪɚ ɤɨɪɬɟɠɟɣ LBL  ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɯɚɧɢɡɦɚ ɪɟɧɞɟɪɢɧɝɚ WPF. 

 

ゐ¿Ü¡ ïêñ½í í¿ÇÜëóö½í 

ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɥɨɤ – ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɩɨɫɬɪɨɟɧɚ ɫ ɨɩɨɪɨɣ ɧɚ ɩɪɨɰɟɫɫ ɨɬ-
ɥɚɞɤɢ ɪɚɛɨɬɚɸɳɟɣ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C# ɜ ɪɚɦɤɚɯ ɦɨɞɟɥɶɧɨ-ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ 

ɤɨɦɩɥɟɤɫɚ (ɆȺɄ) ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɩɢɫɚɧɢɣ [2]. Ⱥɥɝɨɪɢɬɦ ɛɵɥ ɨɩɪɨɛɨɜɚɧ ɧɚ 10 ɬɟɫɬɨɜɵɯ ɫɬɪɭɤɬɭɪɚɯ 
ɝɪɚɮɨɜ, ɩɪɢ ɩɪɨɢɡɜɨɥɶɧɨɣ ɝɟɧɟɪɚɰɢɢ ɡɧɚɱɟɧɢɣ ɞɥɹ ɦɚɬɪɢɰɵ ɜɪɟɦɟɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ. Ȼɥɨɤ ɫɯɟɦɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

 
Ɋɢɫ. 3. Ȼɥɨɤ – ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɪɚɡɦɟɬɤɢ (labeling) ɪɚɛɨɬ 



 

 

 

 

 

 

ɋɟɤɰɢɹ 3: Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɢ ɢɧɮɨɪɦɚɬɢɡɚɰɢɹ, ɷɤɨɧɨɦɢɤɚ ɢ ɦɟɧɟɞɠɦɟɧɬ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 
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ゑÜäëÜï▲ ëñí¿ó£íîóó 

Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɜ ɪɚɛɨɬɟ ɚɥɝɨɪɢɬɦ ɪɟɚɥɢɡɨɜɚɧ ɜ ɫɨɫɬɚɜɟ ɦɨɞɟɥɶɧɨ – ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɤɨɦ-

ɩɥɟɤɫɚ ɆȺɄ[2], ɨɩɪɨɛɨɜɚɧ ɧɚ ɦɧɨɠɟɫɬɜɟ ɦɨɞɟɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɝɪɚɮɨɜ ɪɚɛɨɬ (ɛɨɥɟɟ 10), ɩɪɢ ɩɪɨɢɡ-
ɜɨɥɶɧɵɯ ɫɩɨɫɨɛɚɯ ɡɚɞɚɧɢɹ ɤɨɪɬɟɠɟɣ ɜɪɟɦɟɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ. 

Ʌɢɬɟɪɚɬɭɪɚ. 
1. Ⱦɨɛɪɵɧɢɧ Ⱥ.ɋ., Ʉɭɥɚɤɨɜ ɋ.Ɇ., Ɂɢɦɢɧ ȼ.ȼ. Ɏɨɪɦɚɥɢɡɚɰɢɹ ɡɚɞɚɱɢ ɫɨɫɬɚɜɥɟɧɢɹ ɪɚɫɩɢɫɚɧɢɣ ɞɥɹ ɫɬɚ-
ɞɢɢ ɜɧɟɞɪɟɧɢɹ ɂɌ-ɫɟɪɜɢɫɚ // ɇɚɭɱɧɨɟ ɨɛɨɡɪɟɧɢɟ: ɬɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ. – 2013. -ʋ2. –ɋ. 47-52, 110. 

2. Ɉ ɮɨɪɦɢɪɨɜɚɧɢɢ ɤɨɦɩɥɟɤɫɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɂɌ-ɩɪɨɜɚɣɞɟɪɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɩɢɫɚ-
ɧɢɣ ɩɪɨɰɟɫɫɚ ɜɧɟɞɪɟɧɢɹ ɫɟɪɜɢɫɚ / Ⱥ.ɋ. Ⱦɨɛɪɵɧɢɧ, ɋ.Ɇ. Ʉɭɥɚɤɨɜ, ȼ.ȼ. Ɂɢɦɢɧ, ɇ.Ɏ. Ȼɨɧɞɚɪɶ // ɇɚ-
ɭɱɧɨɟ ɨɛɨɡɪɟɧɢɟ. – 2013.-ʋ8.-ɋ. 93-101. 

3. Ɋ.ɋ. Ɇɚɪɬɢɧ, Ɇ. Ɇɚɪɬɢɧ. ɉɪɢɧɰɢɩɵ, ɩɚɬɬɟɪɧɵ ɢ ɦɟɬɨɞɢɤɢ ɛɵɫɬɪɨɣ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ ɧɚ 
ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C#.-Ɇ.:ɋɢɦɜɨɥ-ɉɥɸɫ, 2013.-786 ɫ. 

4. OGC-ITIL V3-2  Service Transition, TSO. – 2007. ɫ. 
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Ɂɚɞɚɱɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɧɚ ɫɟɝɨ-
ɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɨɣ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɚ ɩɪɟɞ-

ɩɪɢɹɬɢɹɯ  ɭɩɪɚɜɥɟɧɢɟ ɧɟɥɢɧɟɣɧɵɦɢ ɩɨ ɫɜɨɟɣ ɩɪɢɪɨɞɟ ɨɛɴɟɤɬɚɦɢ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɬɟɧ-

ɞɟɧɰɢɸ ɢɡɦɟɧɹɬɶɫɹ ɩɨ ɡɚɪɚɧɟɟ ɧɟɢɡɜɟɫɬɧɨɦɭ ɡɚɤɨɧɭ, ɜɟɞɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɥɢɧɟɣɧɵɯ ɉɂȾ- ɢ ɉɂ-

ɪɟɝɭɥɹɬɨɪɨɜ. ɉɨɞɨɛɧɨɟ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɱɚɫɬɭɸ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɤɚɱɟɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɤ 
ɪɨɫɬɭ ɷɧɟɪɝɨɡɚɬɪɚɬ ɧɚ ɜɟɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɨɫɤɨɥɶɤɭ ɤɨɧɤɪɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢ-

ɰɢɟɧɬɨɜ ɩɨɞɨɛɧɵɯ ɥɢɧɟɣɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ ɩɨɡɜɨɥɹɸɬ ɨɩɬɢɦɚɥɶɧɨ ɜɟɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 
ɬɨɥɶɤɨ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ. Ɉɞɧɚɤɨ ɩɪɢ ɟɝɨ ɩɟɪɟɯɨɞɟ ɜ ɞɪɭɝɢɟ ɫɨɫɬɨɹɧɢɹ (ɧɚɩɪɢɦɟɪ, 
ɫɦɟɧɚ ɡɚɞɚɧɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ, ɡɚɝɪɭɡɤɚ ɩɟɱɢ) ɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɠɟ ɧɟ ɩɨɡɜɨɥɹɸɬ 
ɩɨɥɭɱɚɬɶ ɬɪɟɛɭɟɦɵɯ ɩɨ ɤɚɱɟɫɬɜɭ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɉɨɞɨɛɧɚɹ ɩɪɨɛɥɟɦɚ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɚ ɞɥɹ 
ɨɬɪɚɫɥɟɣ, ɜ ɤɨɬɨɪɵɯ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɨɛɴɟɤɬɵ - ɩɟɱɢ ɧɚɝɪɟɜɚ ɥɢɬɨɣ 

ɡɚɝɨɬɨɜɤɢ, ɞɭɝɨɜɵɟ ɩɟɱɢ ɢ ɩɪ. - ɞɥɹ ɤɨɬɨɪɵɯ ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɧɟɜɨɡɦɨɠɧɨ, ɜɜɢɞɭ ɱɟɝɨ 
ɧɚɥɢɱɢɟ ɞɚɠɟ ɧɟɛɨɥɶɲɨɝɨ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɹ  ɬɪɟɛɭɟɬ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɨɯɥɚɠɞɟɧɢɟ [1]. 

Ɏɚɤɬɢɱɟɫɤɢ, ɞɥɹ ɤɚɠɞɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɛɢɪɚɬɶ ɫɜɨɢ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪɟɝɭɥɹɬɨɪɚ. Ɉɞɧɚɤɨ, ɜ ɪɟɚɥɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬ ɜɫɟɝɨ ɨɞɢɧ ɧɚ-
ɛɨɪ ɬɚɤɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɥɹ ɜɫɟɯ ɪɟɠɢɦɨɜ ɢ ɧɟ ɩɪɨɢɡɜɨɞɹɬ ɢɯ ɩɟɪɟɧɚɫɬɪɨɣɤɭ ɜɜɢɞɭ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. 
Ɉɞɧɢɦ ɢɡ ɜɨɡɦɨɠɧɵɯ ɪɟɲɟɧɢɣ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɚɞɚɩɬɢɜɧɵɯ ɫɢɫɬɟɦ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ [2], ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɛɢɪɚɸɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɵ ɉɂȾ-

ɪɟɝɭɥɹɬɨɪɚ. ȼɫɸ ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɟɬɨɞɨɜ ɩɨɫɬɪɨɟɧɢɹ ɬɚɤɢɯ ɫɢɫɬɟɦ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ ɞɜɟ ɝɪɭɩɩɵ. ɉɟɪ-
ɜɚɹ ɝɪɭɩɩɚ - ɷɬɨ ɤɥɚɫɫɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɬɚɤɢɟ ɤɚɤ ɦɟɬɨɞ ɐɢɝɥɟɪɚ-ɇɢɤɨɥɶɫɚ [3], ɱɚɫɬɨɬɧɵɣ ɦɟɬɨɞ Ⱥ.Ƚ. 

Ⱥɥɟɤɫɚɧɞɪɨɜɚ [4], ɦɟɬɨɞ, ɡɚɥɨɠɟɧɧɵɣ ɜ ɨɫɧɨɜɭ ɪɚɛɨɬɵ ɚɞɚɩɬɢɜɧɵɯ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɨɜ ɮɢɪɦɵ Siemens 

[1]. ȼɬɨɪɚɹ ɝɪɭɩɩɚ - ɷɬɨ ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɦɟɬɨɞɨɥɨɝɢɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ [5-7]. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ ɫɪɟɞɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɜɵɞɟɥɹɸɬ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ (ɇɋ), ɩɨɫɤɨɥɶɤɭ ɇɋ ɨɛɥɚɞɚɸɬ ɧɟɥɢɧɟɣɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɫɩɨɫɨɛɧɨɫɬɶɸ 

ɤ ɨɛɭɱɟɧɢɸ, ɱɬɨ ɩɪɢɞɚɟɬ ɚɞɚɩɬɢɜɧɵɟ ɫɜɨɣɫɬɜɚ ɧɟɣɪɨɫɟɬɟɜɵɦ ɫɢɫɬɟɦɚɦ ɭɩɪɚɜɥɟɧɢɹ. ɋɢɝɟɪɭ Ɉɦɚɬɭ ɜ 
[8] ɩɪɟɞɥɨɠɢɥ ɧɟɫɤɨɥɶɤɨ ɫɯɟɦ ɧɟɣɪɨɭɩɪɚɜɥɟɧɢɹ. Ⱥɧɚɥɢɡ ɪɹɞɚ ɪɚɛɨɬ, ɜ ɱɚɫɬɧɨɫɬɢ [5-7], ɩɨɡɜɨɥɹɟɬ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɫɪɟɞɢ ɬɚɤɢɯ ɫɯɟɦ ɧɚɢɛɨɥɟɟ ɪɟɚɥɢɡɭɟɦɨɣ ɫ ɩɪɚɤɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɹɜɥɹ-
ɟɬɫɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɚɜɬɨɧɚɫɬɪɨɣɤɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɚ KP, KI, KD ɫ ɩɨɦɨ-
ɳɶɸ ɇɋ (ɪɢɫ.1, ɝɞɟ e – ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɟ).  


