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ɉɪɢ ɫɧɹɬɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɚɛɫɨɥɸɬɧɨ ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɵ ɡɚɱɚɫɬɭɸ ɜɫɬɚɺɬ ɜɨɩɪɨɫ 

ɨɛ ɢɯ ɯɪɚɧɟɧɢɢ, ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɢ, ɚ ɬɚɤɠɟ ɩɟɪɟɞɚɱɢ ɢ ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. Ⱦɥɹ ɩɟɪɟɞɚɱɢ 
ɞɚɧɧɵɯ ɫ ɩɨɞɫɢɫɬɟɦ ɫɛɨɪɚ ɞɚɧɧɵɯ (ɉɋȾ) ɢɫɩɨɥɶɡɭɟɬɫɹ ɏ-ɮɚɣɥ. Ⱦɚɧɧɵɣ ɮɚɣɥ ɹɜɥɹɟɬɫɹ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɦ ɤɨɧɬɟɣɧɟɪɨɦ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɞɚɧɧɵɯ ɫ ɉɋȾ ɧɚ ɫɟɪɜɟɪɵ ɯɪɚɧɟɧɢɹ ɢ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. ȼ ɤɨɧɬɟɣɧɟɪɟ, ɦɨɠɧɨ ɯɪɚɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ: 

 Ɉɞɧɨɦɟɪɧɵɣ ɦɚɫɫɢɜ ɞɚɧɧɵɯ ɡɚɜɢɫɢɦɵɣ ɨɬ ɜɪɟɦɟɧɢ; 
 Ɉɞɧɨɦɟɪɧɵɣ ɦɚɫɫɢɜ ɞɚɧɧɵɯ ɡɚɜɢɫɢɦɵɣ ɨɬ ɩɟɪɟɦɟɧɧɨɣ; 
 Ɇɧɨɝɨɦɟɪɧɵɣ ɦɚɫɫɢɜ ɞɚɧɧɵɯ; 
 Ɇɧɨɝɨɦɟɪɧɵɣ ɦɚɫɫɢɜ ɞɚɧɧɵɯ ɡɚɜɢɫɢɦɵɯ ɨɬ ɜɪɟɦɟɧɢ; 
 Ɇɭɥɶɬɢɦɟɞɢɚ ɞɚɧɧɵɟ. 
Ɍɚɤ ɤɚɤ ɮɚɣɥ ɦɨɠɟɬ ɯɪɚɧɢɬɶ ɪɚɡɥɢɱɧɵɟ ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ, ɬɨ ɞɨɫɬɭɩ ɤ ɧɢɦ ɫɬɚɧɨɜɢɬɫɹ 

ɡɚɬɪɭɞɧɢɬɟɥɟɧ ɞɥɹ ɩɪɨɝɪɚɦɦɢɫɬɚ. ɑɬɨɛɵ ɭɩɪɨɫɬɢɬɶ ɨɛɪɚɳɟɧɢɟ ɤ ɞɚɧɧɵɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɮɚɣɥɟ, 
ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɛɢɛɥɢɨɬɟɤɚ WorkXF. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɣ ɛɢɛɥɢɨɬɟɤɢ ɭɩɪɨɳɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ 
ɞɨɫɬɭɩ ɤ ɞɚɧɧɵɦ, ɧɨ ɢ ɭɫɤɨɪɹɟɬɫɹ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ ɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɞɚɧɧɵɟ [1]. ɋɚɦɚ 
ɛɢɛɥɢɨɬɟɤɚ WorkXF ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɧɚɛɨɪ ɮɚɣɥɨɜ, ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɧɚ ɹɡɵɤɟ ɋ++. ɇɢɠɟ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɏ-ɮɚɣɥɚ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɢ ɫɨɡɞɚɜɚɬɶ ɫ ɩɨɦɨɳɶɸ 
ɜɵɲɟɭɩɨɦɹɧɭɬɨɣ ɛɢɛɥɢɨɬɟɤɢ:  

ǹȐȋȕȈȚțȘȈ ȜȈȑȓȈ

ǬȓȐȕȈ ȏȈȋȖȓȖȊȒȈ

ǬȓȐȕȈ ȗȖȓȧ ȌȈȕȕȣȝ

ǰȌȍȕȚȐȜȐȒȈȚȖȘ ȚȐȗȈ ȌȈȕȕȣȝ

ǰȌȍȕȚȐȜȐȒȈȚȖȘ ȜȖȘȔȈȚȈ ȌȈȕȕȣȝ

ǵȖȔȍȘ ȘȈȏȘȧȌȈ

ǬȈȚȈ Ȑ ȊȘȍȔȧ ȘȈȏȘȧȌȈ

ǬȓȐȕȈ ȒȖȔȔȍȕȚȈȘȐȧ 

ȥȒșȗȍȘȐȔȍȕȚȈȚȖȘȈ

ǲȖȔȔȍȕȚȈȘȐȑ ȥȒșȗȍȘȐȔȍȕȚȈȚȖȘȈ

ǲȖȔȔȍȕȚȈȘȐȑ ȥȒșȗȍȘȐȔȍȕȚȈȚȖȘȈ

ǬȈȕȕȣȍ

ǬȈȕȕȣȍ

20 ȉȈȑȚ

4 ȉȈȑȚȈ

4 ȉȈȑȚȈ

1 ȉȈȑȚ

1 ȉȈȑȚ

4 ȉȈȑȚȈ

8 ȉȈȑȚ

2 ȉȈȑȚȈ

ǶȚ 512 

ȉȈȑȚ ȌȖ 

64 ǲȉȈȑȚ

ȌȖ 4 

ǫȉȈȑȚ
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ɉɨɥɭɱɢɜ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɏ-ɮɚɣɥ, ɜɫɬɚɺɬ ɜɨɩɪɨɫ ɨ 
ɩɟɪɟɞɚɱɢ ɢ ɯɪɚɧɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦɢɯ ɏ-ɮɚɣɥɨɜ, ɚ ɬɚɤɠɟ ɨɛ ɭɞɨɛɧɨɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ. Ɋɟɲɢɬɶ ɞɚɧɧɭɸ ɡɚɞɚɱɭ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ 
(ɋɍȻȾ). ɂɡ ɢɯ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɋɍȻȾ PostgreSQL. 

PostgreSQL – ɷɬɨ ɨɛɴɟɤɬɧɨ-ɪɟɥɹɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ, ɪɚɛɨɬɚɸɳɚɹ ɤɚɤ 
ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɚɹ ɫɢɫɬɟɦɚ. Ɇɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɜɨɩɪɨɫ – ɩɨɱɟɦɭ ɢɦɟɧɧɨ PostgreSQL? Ʌɭɱɲɟ ɜɫɟɝɨ 
ɨɬɜɟɬɢɬɶ ɧɚ ɧɟɝɨ, ɫɪɚɜɧɢɜ ɷɬɨɬ ɩɪɨɞɭɤɬ ɫ ɧɟ ɦɟɧɟɟ ɩɨɩɭɥɹɪɧɵɦ ɢ, ɩɨɠɚɥɭɣ, ɛɨɥɟɟ ɢɡɜɟɫɬɧɵɦ – 
MySQL. ɉɪɟɠɞɟ ɜɫɟɝɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɪɚɡɥɢɱɢɹ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɞɚɧɧɵɯ. ȿɫɥɢ ɜ MySQL ɤɚɠɞɚɹ 
ɬɚɛɥɢɰɚ ɡɚɧɨɫɢɬɫɹ ɜ ɫɨɛɫɬɜɟɧɧɵɣ ɮɚɣɥ (ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɬɢɩɨɜ ȻȾ), ɬɨ PostgreSQL ɨɪɝɚɧɢɡɭɟɬ 
ɟɞɢɧɭɸ ɮɚɣɥɨɜɭɸ ɫɬɪɭɤɬɭɪɭ, ɜ ɤɨɬɨɪɨɣ ɨɬɞɟɥɶɧɵɟ ɮɚɣɥɵ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɬɚɛɥɢɰɚɦ ɢɥɢ ɞɪɭɝɢɦ ɨɛɴɟɤɬɚɦ ɛɚɡɵ ɞɚɧɧɵɯ. Ɍɨ ɟɫɬɶ ɜ MySQL ɜɵ ɦɨɠɟɬɟ ɫɨɡɞɚɬɶ ɪɟɡɟɪɜɧɭɸ ɤɨɩɢɸ 
ɥɢɲɶ ɱɚɫɬɢ ȻȾ, ɫɨɯɪɚɧɢɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɮɚɣɥɵ. Ⱦɥɹ PostgreSQL ɬɚɤɨɣ ɧɨɦɟɪ ɩɪɨɣɞɟɬ ɬɨɥɶɤɨ ɞɥɹ 
ɜɫɟɣ ɫɬɪɭɤɬɭɪɵ, ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ ɜɫɟ ɨɛɫɥɭɠɢɜɚɟɦɵɟ ɫɟɪɜɟɪɨɦ ȻȾ ɛɚɡɵ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ – MySQL 
ɩɨɥɚɝɚɟɬɫɹ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ȻȾ ɧɚ ɮɚɣɥɨɜɭɸ ɫɢɫɬɟɦɭ Ɉɋ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ PostgreSQL ɡɚɜɢɫɢɬ ɨɬ ɧɟɟ 
ɦɟɧɶɲɟ, ɧɨ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ – ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɞɟɮɪɚɝɦɟɧɬɚɰɢɢ ɛɚɡɵ ɞɚɧɧɵɯ 
[2]. 

PostgreSQL ɢɦɟɟɬ ɛɨɥɟɟ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɚɤ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɬɚɤ ɢ ɞɥɹ 
ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ, ɧɨ ɷɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɧɟɫɤɨɥɶɤɨ ɩɨɜɵɲɚɟɬ ɫɥɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɷɬɨɣ ɋɍȻȾ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɦɟɫɬɨ PostgreSQL – ɛɚɡɵ ɞɚɧɧɵɯ, ɬɪɟɛɭɸɳɢɟ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ 
ɧɚɞɟɠɧɨɫɬɢ ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɟɞɴɹɜɥɹɸɳɢɟ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɜɟɪɤɟ ɜɫɟɯ 
ɢɡɦɟɧɟɧɢɣ, ɢɦɟɸɳɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɞɚɧɧɵɯ ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɨɞɧɨɣ ɢɡ ɬɚɛɥɢɰ, ɚ ɬɚɤɠɟ ɡɚɞɚɱɢ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ 
ɧɟɬɪɢɜɢɚɥɶɧɵɯ ɪɟɲɟɧɢɣ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɢ ɬ. ɞ [2]. 

ȼɵɛɪɚɜ ɧɟɨɛɯɨɞɢɦɭɸ ɋɍȻȾ, ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ ɝɥɚɜɧɨɣ ɡɚɞɚɱɟ ɦɨɟɣ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ 
ɫɬɪɭɤɬɭɪɵ ɛɚɡɵ ɞɚɧɧɵɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɟɟ ɪɟɚɥɢɡɚɰɢɹ ɜ PostgreSQL, 
ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɮɨɪɦɚɬɚ. ȼ ɤɨɧɟɱɧɨɦ ɫɱɺɬɟ 
ɧɚɩɢɫɚɧɧɚɹ ɦɧɨɸ ɩɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɛɭɞɟɬ ɩɨɡɜɨɥɹɬɶ ɨɬɩɪɚɜɥɹɬɶ ɧɚ ɯɪɚɧɟɧɢɟ ɏ-ɮɚɣɥɵ ɧɚ 
ɭɞɚɥɟɧɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ, ɪɟɚɥɢɡɨɜɚɧɧɭɸ ɧɚ ɋɍȻȾ PostgreSQL, ɢɯ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɟ ɯɪɚɧɟɧɢɟ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ, ɯɪɚɧɹɳɢɯɫɹ ɜ ɮɚɣɥɟ, ɚ ɬɚɤɠɟ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɭɞɨɛɧɨɝɨ ɨɛɪɚɳɟɧɢɹ ɤ ɯɪɚɧɹɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɠɟɥɚɟɦɵɦ ɤɪɢɬɟɪɢɹɦ (ɞɚɬɚ 
ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ, ɫɬɪɭɤɬɭɪɚ ɮɚɣɥɚ, ɪɚɡɦɟɪ ɮɚɣɥɚ ɢ ɬ.ɩ.).  

Ⱦɥɹ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɩɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɞɟɤɫɵ. ɂɧɞɟɤɫɨɦ ɧɚɡɵɜɚɟɬɫɹ ɨɛɴɟɤɬ 
ɛɚɡɵ ɞɚɧɧɵɯ, ɩɨɡɜɨɥɹɸɳɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɫɤɨɪɨɫɬɶ ɨɛɪɚɳɟɧɢɹ ɤ ɛɚɡɟ ɡɚ ɫɱɟɬ ɭɫɤɨɪɟɧɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɤɨɦɚɧɞ, ɫɨɞɟɪɠɚɳɢɯ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɤɪɢɬɟɪɢɢ. ɏɪɚɧɢɦɚɹ ɜ ɢɧɞɟɤɫɚɯ ɢɧɮɨɪɦɚɰɢɹ ɨ 
ɪɚɡɦɟɳɟɧɢɢ ɞɚɧɧɵɯ ɩɨ ɨɞɧɨɦɭ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦ ɩɨɥɹɦ ɬɚɛɥɢɰɵ ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɢɫɤɚ 
ɡɚɩɢɫɟɣ ɩɪɢ ɭɫɥɨɜɧɨɣ ɜɵɛɨɪɤɟ [3]. 

ɂɧɞɟɤɫɵ ɭɫɤɨɪɹɸɬ ɞɨɫɬɭɩ ɤ ɛɚɡɟ, ɧɨ ɨɧɢ ɬɚɤɠɟ ɫɨɩɪɹɠɟɧɵ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ 
ɪɟɫɭɪɫɨɜ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɧɧɵɯ ɜ ɩɨɥɟ ɢɧɞɟɤɫ ɩɪɢɯɨɞɢɬɫɹ ɨɛɧɨɜɥɹɬɶ, ɩɨɷɬɨɦɭ ɩɨɞɞɟɪɠɚɧɢɟ ɪɟɞɤɨ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɧɞɟɤɫɨɜ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɛɵɫɬɪɨɞɟɣɫɬɜɢɢ ɫɢɫɬɟɦɵ (ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ 
ɩɨɞɞɟɪɠɚɧɢɟ ɢɧɞɟɤɫɨɜ ɩɪɟɜɵɲɚɸɬ ɷɤɨɧɨɦɢɸ ɨɬ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ). Ʉɚɤ ɩɪɚɜɢɥɨ, ɢɧɞɟɤɫɵ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɩɨɥɟɣ, ɱɚɫɬɨ ɭɤɚɡɵɜɚɟɦɵɯ ɜ ɭɫɥɨɜɢɹɯ ɩɨɢɫɤɚ [3]. 

Ɉɞɧɚɤɨ ɧɚɩɢɫɚɧɢɟ ɬɪɟɛɭɟɦɨɣ ɩɪɨɝɪɚɦɦɵ ɧɟ ɹɜɥɹɟɬɫɹ ɤɨɧɰɨɦ ɪɚɛɨɬɵ. ɉɨɦɢɦɨ ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ 
ɪɚɡɪɚɛɨɬɤɚ ɪɭɤɨɜɨɞɫɬɜɚ ɨɩɟɪɚɬɨɪɚ ɢ ɪɭɤɨɜɨɞɫɬɜɚ ɩɪɨɝɪɚɦɦɢɫɬɚ.  

Ɋɭɤɨɜɨɞɫɬɜɨ ɨɩɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɟɪɚɬɨɪ (ɱɟɥɨɜɟɤ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɪɚɛɨɬɚɬɶ ɫ ɩɪɨɝɪɚɦɦɨɣ) ɦɨɝ ɫɩɨɤɨɣɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɝɨɬɨɜɨɣ ɩɪɨɝɪɚɦɦɨɣ, ɚ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɜɨɩɪɨɫɨɜ ɤɚɫɚɬɟɥɶɧɨ ɟɺ ɪɚɛɨɬɵ ɦɨɝ ɧɚɣɬɢ ɨɬɜɟɬɵ ɜ ɷɬɨɦ ɪɭɤɨɜɨɞɫɬɜɟ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɪɭɤɨɜɨɞɫɬɜɨ ɨɩɟɪɚɬɨɪɚ ɞɨɥɠɧɨ ɩɨɡɜɨɥɢɬɶ ɧɚɭɱɢɬɶɫɹ ɪɚɛɨɬɚɬɶ ɫ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɥɸɛɨɦɭ 
ɠɟɥɚɸɳɟɦɭ, ɧɟ ɢɦɟɸɳɟɦɭ ɧɚɱɚɥɶɧɵɯ ɡɧɚɧɢɣ ɩɨ ɪɚɛɨɬɟ ɫ ɧɟɣ. Ɍɚɤɠɟ ɜ ɪɭɤɨɜɨɞɫɬɜɟ ɨɩɟɪɚɬɨɪɚ 
ɭɤɚɡɚɧɵ ɜɨɡɦɨɠɧɵɟ ɨɲɢɛɤɢ, ɩɪɢɱɢɧɵ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɫɩɨɫɨɛɵ ɭɫɬɪɚɧɟɧɢɹ (ɫɚɦɨ ɫɨɛɨɣ, ɱɬɨ ɜɫɺ  
ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɛɨɥɶɲɢɧɫɬɜɚ ɨɲɢɛɨɤ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɡɚɪɚɧɟɟ ɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ 
ɜɫɟ ɦɟɪɵ, ɞɥɹ ɧɟɞɨɩɭɳɟɧɢɹ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɧɨ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɟɫɬɶ ɜɫɟɝɞɚ, ɩɨɷɬɨɦɭ 
ɨɩɟɪɚɬɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɫɩɨɫɨɛɟɧ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɭɫɬɪɚɧɢɬɶ ɧɟɩɨɥɚɞɤɢ ɜ ɪɚɛɨɬɟ ɩɪɨɝɪɚɦɦɵ). 

Ɋɭɤɨɜɨɞɫɬɜɨ ɩɪɨɝɪɚɦɦɢɫɬɚ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɞɪɭɝɢɟ ɰɟɥɢ. ɉɪɨɝɪɚɦɦɢɫɬ, ɠɟɥɚɸɳɢɣ 
ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɩɪɨɝɪɚɦɦɭ, ɢɥɢ ɠɟ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɩɪɢɧɰɢɩɟ ɟɺ ɪɚɛɨɬɵ, ɫ ɩɨɦɨɳɶɸ ɪɭɤɨɜɨɞɫɬɜɚ 
ɩɪɨɝɪɚɦɦɢɫɬɚ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɢɱɶ ɫɜɨɟɣ ɰɟɥɢ, ɬ.ɤ. ɜ ɪɭɤɨɜɨɞɫɬɜɟ ɩɪɨɝɪɚɦɦɢɫɬɚ ɞɟɬɚɥɶɧɨ 
ɩɨɹɫɧɟɧɵ ɢ ɪɚɫɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ ɦɨɦɟɧɬɵ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ, ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɮɭɧɤɰɢɣ, ɚ ɬɚɤɠɟ ɩɪɢɜɟɞɟɧɵ ɫɜɟɞɟɧɢɹ ɨɛ ɢɫɩɨɥɶɡɭɟɦɵɯ ɏ-ɮɚɣɥɚɯ ɢ PostgreSQL. 
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ゑçñÑñÖóñ 
Ɉɞɧɢɦ ɢɡ ɧɟɞɨɫɬɚɬɤɨɜ ɦɟɬɨɞɚ ɭɩɪɚɜɥɟɧɢɹ ɚɧɬɪɨɩɨɦɨɪɮɧɵɦ ɪɨɛɨɬɨɦ ɫ ɩɨɦɨɳɶɸ ɫɟɧɫɨɪɚ 

Kinect [1,2,3], ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɯɨɞɟ 
ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɧɟɤɨɬɨɪɵɟ ɞɟɣɫɬɜɢɹ ɨɩɟɪɚɬɨɪɚ, ɛɭɞɶ ɬɨ ɪɟɡɤɨɟ 
ɞɜɢɠɟɧɢɟ ɪɭɤɨɣ ɢɥɢ ɧɚɤɥɨɧ, ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɞɟɫɬɚɛɢɥɢɡɚɰɢɢ ɪɨɛɨɬɚ ɢ ɟɝɨ ɩɨɜɪɟɠɞɟɧɢɸ. 
ɇɟɦɚɥɨɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɚɬɢɱɟɫɤɢɯ ɩɨɥɨɠɟɧɢɣ ɪɨɛɨɬɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ 
ɪɚɫɫɦɨɬɪɟɧ ɨɞɢɧ ɢɡ ɫɩɨɫɨɛɨɜ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪɨɛɨɬɚ ɜ ɫɥɭɱɚɟ 
ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɚ Kinect-ɭɩɪɚɜɥɟɧɢɹ. 

 
だîñÖ¡í ïöíßó¿áÖÜïöó äÜ¿Ü¢ñÖó　 
ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɨɜ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 

ɩɨɥɨɠɟɧɢɹ ɪɨɛɨɬɚ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɫɬɚɬɢɱɟɫɤɚɹ ɫɬɚɛɢɥɢɡɚɰɢɹ ɤɚɤ ɫ ɭɱɟɬɨɦ ɜɧɟɲɧɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ, ɬɚɤ ɢ ɛɟɡ ɧɟɝɨ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɦɟɬɨɞɨɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɫɬɚɬɢɱɟɫɤɨɣ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɬɨɱɤɢ ɧɭɥɟɜɨɝɨ ɦɨɦɟɧɬɚ (ZMP – Zero Moment Point), ɩɨɡɜɨɥɹɸɳɢɣ 
ɨɩɪɟɞɟɥɢɬɶ ɭɫɬɨɣɱɢɜɨ ɥɢ ɩɨɥɨɠɟɧɢɟ ɪɨɛɨɬɚ ɢɥɢ ɧɟɬ [4,5]. 

ɋɭɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɱɢɫɥɟɧɢɢ ɬɨɱɤɢ ZMP, ɜ ɤɨɬɨɪɨɣ ɫɭɦɦɵ ɦɨɦɟɧɬɨɜ ɩɨ ɨɫɹɦ X ɢ Y 
ɪɚɜɧɵ ɧɭɥɸ (ɪɢɫ.1). Ⱦɥɹ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɪɨɛɨɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɩɪɢɧɚɞɥɟɠɢɬ ɥɢ ɧɚɣɞɟɧɧɚɹ ɬɨɱɤɚ ɨɛɥɚɫɬɢ ɫɬɨɩɵ, ɜ ɫɥɭɱɚɟ ɧɚɯɨɠɞɟɧɢɹ ɪɨɛɨɬɚ ɜ ɮɚɡɟ ɫ ɨɞɢɧɨɱɧɨɣ 
ɩɨɞɞɟɪɠɤɨɣ, ɢɥɢ ɧɚ ɨɬɪɟɡɤɟ, ɫɨɟɞɢɧɹɸɳɟɝɨ ɰɟɧɬɪɵ ɫɬɨɩ, ɜ ɫɥɭɱɚɟ ɞɜɭɯɨɩɨɪɧɨɣ ɮɚɡɵ. Ʉɥɸɱɟɜɨɟ 
ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɦɨɦɟɧɬ, ɫɨɡɞɚɜɚɟɦɵɣ ɦɚɫɫɨɣ ɫɚɦɨɝɨ ɪɨɛɨɬɚ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɵɱɢɫɥɢɬɶ ɷɬɨɬ ɦɨɦɟɧɬ 
ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɱɤɭ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥɵ ɬɹɠɟɫɬɢ – ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɦɚɫɫ. ȼɨɫɩɨɥɶɡɭɟɦɫɹ 
ɮɨɪɦɭɥɨɣ: 
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,                                                                           (1) 

ɝɞɟ im  – ɦɚɫɫɚ i-ɨɣ ɬɨɱɤɢ, ir  – ɪɚɞɢɭɫ-ɜɟɤɬɨɪ i-ɨɣ ɬɨɱɤɢ, cr  – ɪɚɞɢɭɫ-ɜɟɤɬɨɪ ɰɟɧɬɪɚ ɦɚɫɫ.  
Ȼɟɡ ɭɱɟɬɚ ɜɥɢɹɧɢɹ ɜɧɟɲɧɢɯ ɫɢɥ ɢ ɫɢɥ ɢɧɟɪɰɢɢ, ɬɨɱɤɚ ɧɭɥɟɜɨɝɨ ɦɨɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɰɢɟɣ 

ɬɨɱɤɢ ɰɟɧɬɪɚ ɦɚɫɫ ɧɚ ɨɩɨɪɧɭɸ ɩɥɨɫɤɨɫɬɶ (ɪɢɫ.1). Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɟɤɬɨɪ ɫɢɥɵ ɬɹɠɟɫɬɢ 
ɩɟɪɟɫɟɤɚɟɬ ɨɫɢ X ɢ Y, ɬ.ɟ. ɦɨɦɟɧɬ, ɫɨɡɞɚɜɚɟɦɵɣ ɷɬɨɣ ɫɢɥɨɣ ɪɚɜɟɧ ɧɭɥɸ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɰɟɧɤɢ 
ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɪɨɛɨɬɚ ɧɟɨɛɯɨɞɢɦɨ ɥɢɲɶ ɨɩɪɟɞɟɥɢɬɶ ɥɟɠɢɬ ɥɢ ɩɪɨɟɤɰɢɹ ɬɨɱɤɢ ɰɟɧɬɪɚ ɦɚɫɫ 
ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɬɨɱɤɢ ɨɩɨɪɵ.  


