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ɍȾК 004.89 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡ ɡɧɚɧɢɣ ɩɪɨɞɭɤɰɢɨɧɧɨɝɨ ɬɢɩɚ ɧɚ ɨɫɧɨɜɟ UML-ɦɨɞɟɥɟɣ 

ɇ.Ɉ. Ⱦɨɪɨɞɧɵɯ, Ⱥ.ɘ. ɘɪɢɧ 

ɂɧɫɬɢɬɭɬ ɞɢɧɚɦɢɤɢ ɢ ɬɟɨɪɢɢ ɭɩɪɚɜɥɟɧɢя ɢɦ. В.Ɇ. Ɇɚɬɪɨɫɨɜɚ ɋɈ ɊȺɇ (ɂȾɋɌɍ ɋɈ ɊȺɇ) 
ɂɪɤɭɬɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ (ɂɪɇɂɌɍ) 

tualatin32@mail.ru, iskander@icc.ru  

 

 

Ⱦɨɪɨɞɧɵɯ ɇ.Ɉ., Юɪɢɧ Ⱥ.Ю. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡ ɡɧɚɧɢɣ ɩɪɨɞɭɤɰɢɨɧɧɨɝɨ ɬɢɩɚ ɧɚ ɨɫɧɨɜɟ UML-

ɦɨɞɟɥɟɣ. ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ (PОrsonaХ KnoаХОНРО BasО DОsТРnОr, 
PKBD) ɚɜɬɨɦɚɬɢɡɢɪɭɸɳɟɟ ɪɚɡɪɚɛɨɬɤɭ ɛɚɡ ɡɧɚɧɢɣ ɩɪɨɞɭɤцɢɨɧɧɨɝɨ ɬɢɩɚ. ȼ ɤɚɱɟɫɬɜɟ цɟлɟɜɨɝɨ 
ɹɡɵɤɚ ɩɪɟɞɫɬɚɜлɟɧɢɹ ɡɧɚɧɢɣ ɢɫɩɨлɶɡɭɟɬɫɹ CLIPS (C LanРuaРО IntОРratОН ProНuМtТon SвstОЦ). 
Ⱦɚɧɧɨɟ ɫɪɟɞɫɬɜɨ ɩɨɡɜɨлɹɟɬ ɢɧɬɟɝɪɢɪɨɜɚɬɶɫɹ ɫ CASE-ɫɪɟɞɫɬɜɚɦɢ IBM RatТonaХ RosО ɢ StarUML, ɜ 
ɱɚɫɬɢ ɢɦɩɨɪɬɚ UML-ɦɨɞɟлɟɣ ɢ ɝɟɧɟɪɚцɢɢ ɧɚ ɢɯ ɨɫɧɨɜɟ ɤɨɞɚ ɛɚɡ ɡɧɚɧɢɣ ɜ ɮɨɪɦɚɬɟ CLIPS. Ⱦлɹ 
ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɪɟɞɫɬɚɜлɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɢɡɜлɟɤɚɟɦɵɯ лɨɝɢɱɟɫɤɢɯ ɩɪɚɜɢл (ɩɪɨɞɭɤцɢɣ) 
ɢɫɩɨлɶɡɭɟɬɫɹ ɫɩɟцɢɚлɶɧɚɹ ɨɛɨɛɳɟɧɧɚɹ ɩɪɨɞɭɤцɢɨɧɧɚɹ ɦɨɞɟлɶ, ɤɨɬɨɪɚɹ ɩɨɡɜɨлɹɟɬ 
ɚɛɫɬɪɚɝɢɪɨɜɚɬɶɫɹ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɩɪɟɞɟлɟɧɧɵɯ ɹɡɵɤɨɜ ɩɪɟɞɫɬɚɜлɟɧɢɹ ɡɧɚɧɢɣ. ɋɪɟɞɫɬɜɨ 
ɨɪɢɟɧɬɢɪɨɜɚɧɨ ɧɚ ɧɟɩɪɨɝɪɚɦɦɢɪɭɸɳɟɝɨ ɫɩɟцɢɚлɢɫɬɚ ɢ ɨɛлɚɞɚɟɬ ɪɚɫɲɢɪɹɟɦɨɣ ɚɪɯɢɬɟɤɬɭɪɨɣ, ɡɚ 
ɫɱɟɬ ɩɨɞɤлɸɱɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭлɟɣ, ɜ ɜɢɞɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɛɢɛлɢɨɬɟɤ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ 
ɝɟɧɟɪɚцɢɸ ɤɨɞɚ ɧɚ ɞɪɭɝɢɯ ɹɡɵɤɚɯ ɩɪɟɞɫɬɚɜлɟɧɢɹ ɡɧɚɧɢɣ. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɛɚɡ ɡɧɚɧɢɣ 
ɨɫɭɳɟɫɬɜлɹɟɬɫɹ ɩɭɬɟɦ ɩɨɞɤлɸɱɟɧɢɹ ɢ ɡɚɩɭɫɤɚ ɦɚɲɢɧ ɜɵɜɨɞɚ. ɉɪɢɜɟɞɟɧɵ ɩɪɟɞɜɚɪɢɬɟлɶɧɵɟ 
ɪɟɡɭлɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ (ɚɩɪɨɛɚцɢɢ) ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡлɢɱɧɵɯ ɭɱɟɛɧɵɯ 
ɡɚɞɚɱ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɨɝɪɚɦɦɧɚɹ ɫɢɫɬɟɦɚ, ɛɚɡɵ ɡɧɚɧɢɣ, ɤɨɧцɟɩɬɭɚлɶɧɚɹ ɦɨɞɟлɶ, ɝɟɧɟɪɚцɢɹ ɤɨɞɚ, 
CLIPS, UML.  

 

Вɜɟɞɟɧɢɟ 

ɋɥɨɠɧɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 
ɪɚɡɪɚɛɨɬɤɢ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ (ɗɋ) ɨɛɭɫɥɨɜɥɟɧɚ, 
ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɫɥɨɠɧɨɫɬɶɸ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶɸ 
ɷɬɚɩɚ ɪɚɡɪɚɛɨɬɤɢ ɛɚɡ ɡɧɚɧɢɣ (ȻɁ), ɤɨɬɨɪɵɣ 
ɜɤɥɸɱɚɟɬ ɡɚɞɚɱɢ ɩɨ ɮɨɪɦɚɥɢɡɚɰɢɢ ɩɪɟɞɦɟɬɧɵɯ 
ɡɧɚɧɢɣ ɢ ɢɯ ɨɩɢɫɚɧɢɸ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ яɡɵɤɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢя ɡɧɚɧɢɣ (əПɁ) Д1Ж. Пɨɜɵɲɟɧɢɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɲɟɧɢя ɞɚɧɧɵɯ ɡɚɞɚɱ, ɩɭɬɟɦ ɢɯ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɪɚɡɪɚɛɨɬɤɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɪɟɞɫɬɜ. Пɨɞɨɛɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɜ ɜɢɞɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɪɟɞɚɤɬɨɪɨɜ ȻɁ (ɧɚɩɪɢɦɟɪ, 
Visual Expert System Designer, Expert System 

Designer, ES-BЮТХНОr ɢ ɞɪ.), ɩɨɡɜɨɥяɸɬ ɩɨɜɵɫɢɬɶ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɡɚ ɫɱɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢя ɜɢɡɭɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢя, 
ɲɚɛɥɨɧɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢя ɡɧɚɧɢɣ, ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɩɪɨɰɟɫɫɚ ɜɟɪɢɮɢɤɚɰɢɢ ɢ ɝɟɧɟɪɚɰɢɢ ɤɨɞɚ ȻɁ. 

Ɉɞɧɢɦ ɢɡ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɡɧɚɧɢɣ яɜɥяɸɬɫя ɤɨɧɰɟɩɬɭɚɥɶɧɵɟ ɦɨɞɟɥɢ, 
ɫɨɡɞɚɜɚɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢя 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢя, ɚɧɚɥɢɡɚ ɢ 
ɦɨɞɟɥɢɪɨɜɚɧɢя ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ⱦɚɧɧɵɟ 
ɦɨɞɟɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɮɨɪɦɟ ɞɢɚɝɪɚɦɦ (DFD, 
IDEF0, IDEF5, UML ɢ ɞɪ.) (ɫɦ. ɪɢɫ. 1), яɜɥяяɫɶ 
ɪɟɡɭɥɶɬɚɬɨɦ ɷɬɚɩɨɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ 

ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɢ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɟ 
ɩɪɟɨɛɪɚɡɨɜɵɜɚɸɬɫя (ɢɥɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɢɥɶɧɨ 
ɨɝɪɚɧɢɱɟɧɨ) ɜ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɞɵ ȻɁ. 

 

 
 

Ɋɢɫɭɧɨɤ 1 – Кɨɧɰɟɩɬ-ɤɚɪɬɚ ɫɬɚɧɞɚɪɬɨɜ 
ɤɨɧɰɟɩɬɭɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢя. 
 

Пɪɢ ɧɚɥɢɱɢɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ CASE-

ɫɪɟɞɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɫɬɪɨɟɧɢɟ ɞɢɚɝɪɚɦɦ (ɜ 
ɱɚɫɬɧɨɫɬɢ, UML: IBM RКЭТШЧКХ RШsО, SЭКrUML, 
EЧЭОrprТsО ArМСТЭОМЭ ɢ ɞɪ.) ɢ ɫɢɧɬɟɡ ɤɚɪɤɚɫɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɞɨɜ ɧɚ яɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя 
ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢя, ɧɟ ɜɵяɜɥɟɧɨ ɧɢ ɨɞɧɨɝɨ 
ɫɪɟɞɫɬɜɚ, ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɞɵ ɞɥя 
ȻɁ ɗɋ. В ɬɨɠɟ ɜɪɟɦя ɜ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя 
ɩɪɨɞɭɤɰɢɨɧɧɵɯ ȻɁ (ɧɚɩɪɢɦɟɪ, Eбsвs CШrЯТН, 
CХТpsАТЧ ɢ ɞɪ.) ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
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ɢɧɬɟɝɪɚɰɢɢ ɫ CASE-ɫɪɟɞɫɬɜɚɦɢ ɜ ɱɚɫɬɢ ɢɦɩɨɪɬɚ 
ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ. ɑɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɩɨɫɬɚɧɨɜɤɭ ɡɚɞɚɱɢ ɫɨɡɞɚɧɢя 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢя, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ 
ɚɧɚɥɢɡ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ ɢ ɫɢɧɬɟɡ 
ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɞɨɜ ȻɁ ɩɪɨɞɭɤɰɢɨɧɧɨɝɨ ɬɢɩɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɟɛɭɟɬɫя ɪɚɡɪɚɛɨɬɚɬɶ 
ɩɪɨɝɪɚɦɦɧɭɸ ɫɢɫɬɟɦɭ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ: 

ɩɨɞɞɟɪɠɤɭ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ȻɁ 
ɩɪɨɞɭɤɰɢɨɧɧɨɝɨ ɬɢɩɚ; 

ɢɧɬɟɝɪɚɰɢɸ ɫ CASE-ɫɪɟɞɫɬɜɚɦɢ ɜ ɱɚɫɬɢ 
ɢɦɩɨɪɬɚ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ ɜ ɮɨɪɦɟ 
ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ UML; 

ɫɢɧɬɟɡ ɢ ɩɪɨɜɟɪɤɭ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɞɨɜ ɧɚ 

CLIPS (Language Integrated Production System) [2]; 

ɩɨɞɞɟɪɠɤɭ RVML (RЮХО VТsЮКХ MШНОХХТЧР 
Language) [3] – ɝɪɚɮɢɱɟɫɤɨɣ ɧɨɬɚɰɢɢ ɞɥя 
ɦɨɞɟɥɢɪɨɜɚɧɢя ɥɨɝɢɱɟɫɤɢɯ ɩɪɚɜɢɥ. 

В ɤɚɱɟɫɬɜɟ CASE-ɫɪɟɞɫɬɜɚ ɞɥя 
ɢɧɬɟɝɪɚɰɢɢ ɩɪɟɞɥɚɝɚɟɬɫя ɢɫɩɨɥɶɡɨɜɚɬɶ IBM 
Rational Rose [4]. 

Пɪɢɦɟɧɟɧɢɟ ɩɨɞɨɛɧɨɣ ɩɪɨɝɪɚɦɦɧɨɣ 
ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɬ ɢɫɤɥɸɱɢɬɶ ɨɲɢɛɤɢ, 
ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɪɭɱɧɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ, ɢ 
ɨɛɟɫɩɟɱɢɬ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɝɨ 
ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢя ȻɁ. Пɨɞɪɨɛɧɨɦɭ ɨɩɢɫɚɧɢɸ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢя, ɨɫɨɛɟɧɧɨɫɬяɦ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢя ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ ɢ 
ɤɪɚɬɤɨɦɭ ɨɩɢɫɚɧɢɸ RVML ɩɨɫɜяɳɟɧɵ ɫɬɚɬɶɢ Д5, 
6Ж, ɩɨɷɬɨɦɭ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɭɞɟɥɢɦ ɨɫɧɨɜɧɨɟ 
ɜɧɢɦɚɧɢɟ ɨɩɢɫɚɧɢɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ ɢ 
ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢя ɩɭɬɟɦ 
ɚɩɪɨɛɚɰɢɢ ɧɚ ɭɱɟɛɧɵɯ (ɬɟɫɬɨɜɵɯ) ɩɪɢɦɟɪɚɯ. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɪɟɲɟɧɢɟ 

В ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢя ɩɨɫɬɚɜɥɟɧɧɨɣ 
ɡɚɞɚɱɢ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɧɚя ɫɢɫɬɟɦɚ – 

PОrsШЧКХ KЧШаХОНРО BКsО DОsТРЧОr, ɤɨɬɨɪɚя 
ɩɪɟɞɫɬɚɜɥяɟɬ ɫɨɛɨɣ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ 
ɪɟɞɚɤɬɨɪ ɞɥя ɪɚɡɪɚɛɨɬɤɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢя 
ɩɪɨɞɭɤɰɢɨɧɧɵɯ ȻɁ ɗɋ, ɜ ɱɚɫɬɧɨɫɬɢ, ɞɥя CLIPS 
[7]. 

Ɉɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢяɦɢ ɪɟɞɚɤɬɨɪɚ 
яɜɥяɸɬɫя: 

ɫɨɡɞɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ȻɁ 
(ɲɚɛɥɨɧɨɜ ɮɚɤɬɨɜ ɢ ɩɪɚɜɢɥ, ɚ ɬɚɤɠɟ ɮɚɤɬɨɜ ɢ 
ɩɪɚɜɢɥ) ɧɟɩɪɨɝɪɚɦɦɢɪɭɸɳɢɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, 
ɛɥɚɝɨɞɚɪя ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɥɢɛɨ ɧɚɛɨɪɚ 
ɩɨɞɩɪɨɝɪɚɦɦ-ɦɚɫɬɟɪɨɜ, ɥɢɛɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɲɚɛɥɨɧɨɜ ɮɚɤɬɨɜ ɢ ɩɪɚɜɢɥ; 

ɩɨɞɞɟɪɠɤɚ ɚɜɬɨɪɫɤɨɣ ɝɪɚɮɢɱɟɫɤɨɣ ɧɨɬɚɰɢɢ – 

RVML Д3Ж ɞɥя ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢя 
ɩɪɨɞɭɤɰɢɣ. ɑɬɨ ɩɨɡɜɨɥяɟɬ ɛɨɥɟɟ ɧɚɝɥяɞɧɨ 
ɨɬɨɛɪɚɡɢɬɶ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɟ ɨɬɧɨɲɟɧɢя ɢ 
ɭɱɟɫɬɶ ɧɟɤɨɬɨɪɵɟ ɨɫɨɛɟɧɧɨɫɬɢ CLIPS (ɧɚɩɪɢɦɟɪ, 
ɜɚɠɧɨɫɬɶ ɩɪɚɜɢɥ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɜɟɪɟɧɧɨɫɬɢ); 

ɢɧɬɟɝɪɚɰɢя ɫ CASE-ɫɪɟɞɫɬɜɚɦɢ IBM RКЭТШЧКХ 
RШsО Д4Ж ɢ SЭКrUML, ɜ ɱɚɫɬɢ ɢɦɩɨɪɬɚ 

ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ (ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ 
UML), ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥя 
ɝɟɧɟɪɚɰɢɢ ɷɥɟɦɟɧɬɨɜ ȻɁ; 

ɢɧɬɟɝɪɚɰɢя ɫ CLIPS Д2Ж, ɜ ɱɚɫɬɢ ɫɢɧɬɟɡɚ 
ɨɬɱɭɠɞɚɟɦɨɝɨ ɤɨɞɚ ȻɁ ɢ ɟɝɨ ɬɟɫɬɢɪɨɜɚɧɢя, 
ɛɥɚɝɨɞɚɪя ɜɤɥɸɱɟɧɢɸ ɜ ɫɨɫɬɚɜ ɦɨɞɭɥɟɣ 
ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɦɚɲɢɧɵ ɜɵɜɨɞɚ CLIPS; 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɬɱɟɬɨɜ. 
ɋ ɰɟɥɶɸ ɪɟɚɥɢɡɚɰɢɢ ɬɪɟɛɨɜɚɧɢɣ ɢ 

ɮɭɧɤɰɢɣ, ɪɚɡɪɚɛɨɬɚɧɚ ɚɪɯɢɬɟɤɬɭɪɚ Д7Ж, 
ɜɤɥɸɱɚɸɳɚя ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɦɨɞɭɥɢ (ɫɦ. 
ɪɢɫ. 2): 

ɭɩɪɚɜɥɟɧɢя ɛɚɡɚɦɢ ɡɧɚɧɢɣ – ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɡɚɝɪɭɡɤɭ ɢ ɫɨɯɪɚɧɟɧɢɟ ȻɁ ɜ ɮɨɪɦɚɬɟ EKB (БML-

ɩɨɞɨɛɧɵɣ ɮɨɪɦɚɬ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɞɥя 
ɯɪɚɧɟɧɢя ɡɧɚɧɢɣ); 

ɭɩɪɚɜɥɟɧɢя ɦɟɬɚɦɨɞɟɥɶɸ – ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɧɭɬɪɟɧɧɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ 
ɡɧɚɧɢɣ, ɤɨɬɨɪɨɟ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
яɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя ȻɁ, ɚ ɬɚɤɠɟ 
ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɟ (ɫɨɡɞɚɧɢɟ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ, 
ɭɞɚɥɟɧɢɟ) ɷɥɟɦɟɧɬɚɦɢ ɷɬɨɣ ɦɨɞɟɥɢ; 

ɭɩɪɚɜɥɟɧɢя ɦɨɞɭɥяɦɢ ɩɨɞɞɟɪɠɤɢ яɡɵɤɨɜ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя – ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɤɥɸɱɟɧɢɟ ɢ 
ɨɬɤɥɸɱɟɧɢɟ ɦɨɞɭɥɟɣ əПɁ, ɚ ɬɚɤɠɟ ɞɨɫɬɭɩ ɤ ɢɯ 
ɮɭɧɤɰɢяɦ; 

ɢɧɬɟɝɪɚɰɢɢ ɫ ɤɨɧɰɟɩɬɭɚɥɶɧɵɦɢ ɦɨɞɟɥяɦɢ – 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɝɪɭɡɤɭ ɷɥɟɦɟɧɬɨɜ ɢɡ 
ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ (ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ 
UML), ɩɨɫɬɪɨɟɧɧɵɯ ɜ CASE-ɫɪɟɞɫɬɜɚɯ IBM 
RКЭТШЧКХ RШsО ɢ SЭКrUML; 

ɭɩɪɚɜɥɟɧɢя ɦɚɲɢɧɚɦɢ ɜɵɜɨɞɚ – ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɲɢɧ ɜɵɜɨɞɚ (ɜ ɜɢɞɟ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɛɢɛɥɢɨɬɟɤ) ɞɥя ɬɟɫɬɢɪɨɜɚɧɢя ȻɁ, 
ɜɤɥɸɱɚя ɨɛɴяɫɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ; 

ɪɟɞɚɤɬɨɪ RVML – ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ȻɁ ɜ ɜɢɞɟ ɝɪɚɮɢɱɟɫɤɢɯ 
ɩɪɢɦɢɬɢɜɨɜ, ɪɚɫɲɢɪяɸɳɢɯ UML; 

ɝɪɚɮɢɱɟɫɤɢɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ – 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɭɩ ɤ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɮɭɧɤɰɢяɦ. 
 

 
 

Ɋɢɫɭɧɨɤ 2 – Ⱥɪɯɢɬɟɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ. 
 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɪɟɞɚɤɬɨɪ ɨɛɥɚɞɚɟɬ 
ɩɪɨɫɬɵɦ ɢ ɢɧɬɭɢɬɢɜɧɨ ɩɨɧяɬɧɵɦ ɝɪɚɮɢɱɟɫɤɢɦ 
ɢɧɬɟɪɮɟɣɫɨɦ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɨɫɧɨɜɧɵɦ 
ɪɚɛɨɱɢɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɢ ɧɚɛɨɪɨɦ ɩɪɨɝɪɚɦɦ-

ɦɚɫɬɟɪɨɜ, ɤɨɬɨɪɵɟ ɩɨɞɫɬɚɜɥяɸɬ ɫɨɛɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɷɤɪɚɧɧɵɯ ɮɨɪɦ, 
ɫɟɝɦɟɧɬɢɪɭɸɳɢɯ ɢ ɭɩɨɪяɞɨɱɢɜɚɸɳɢɯ ɩɪɨɰɟɫɫɵ 
ɜɜɨɞɚ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢя ɷɥɟɦɟɧɬɨɜ ȻɁ. 
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В ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɫɨɡɞɚɧɢɢ ɲɚɛɥɨɧɚ ɮɚɤɬɚ 
ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɟɞɥɚɝɚɟɬɫя 
ɡɚɞɚɬɶ: ɢɦя ɲɚɛɥɨɧɚ (ɢɫɩɨɥɶɡɭɟɬɫя ɞɥя 
ɨɬɨɛɪɚɠɟɧɢя ɜ ɪɟɞɚɤɬɨɪɟ), ɨɩɢɫɚɧɢɟ ɢ ɫɜɨɣɫɬɜɚ 
(ɫɥɨɬɵ). Пɨɞɨɛɧɵɟ ɩɪɨɝɪɚɦɦɵ-ɦɚɫɬɟɪɚ ɬɚɤɠɟ 
ɩɪɢɦɟɧяɸɬɫя ɞɥя ɫɨɡɞɚɧɢя ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢя 
ɲɚɛɥɨɧɨɜ ɩɪɚɜɢɥ. 

ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɲɚɛɥɨɧɨɜ, 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɜɨɞɢɬɶ ɤɨɧɤɪɟɬɧɵɟ ɮɚɤɬɵ ɢ 
ɩɪɚɜɢɥɚ. 

ɉɪɢɦɟɪ ɩɪɢɦɟɧɟɧɢɹ 

Ɋɟɞɚɤɬɨɪ ɩɨɡɜɨɥяɟɬ ɛɵɫɬɪɨ ɫɨɡɞɚɜɚɬɶ ɢ 
ɬɟɫɬɢɪɨɜɚɬɶ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ȻɁ, ɜ ɬɨɦ ɱɢɫɥɟ, ɧɚ 
ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ 
ɦɨɞɟɥɟɣ, ɜ ɱɚɫɬɧɨɫɬɢ, ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ UML. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɫɬɟɣɲɢɣ ɩɪɢɦɟɪ 
(ɢɫɩɨɥɶɡɨɜɚɥɫя ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ) ɪɚɡɪɚɛɨɬɤɢ 
ɗɋ ɞɥя ɩɨɞɞɟɪɠɤɢ ɩɪɢɧяɬɢя ɪɟɲɟɧɢɣ ɩɪɢ 
ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢя ɥɟɫɧɵɯ ɩɨɠɚɪɨɜ. 
Ɉɫɧɨɜɧɵɟ ɩɨɧяɬɢя ɢ ɨɬɧɨɲɟɧɢя ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɨɩɢɫɚɧɵ ɜ ɜɢɞɟ 
ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɦɨɞɟɥɢ (Ɋɢɫ. 3), ɚɧɚɥɢɡ ɤɨɬɨɪɨɣ 
ɩɪɢ ɢɦɩɨɪɬɢɪɨɜɚɧɢɢ ɜ ɪɟɞɚɤɬɨɪ ɩɨɡɜɨɥяɟɬ 
ɫɮɨɪɦɢɪɨɜɚɬɶ ɨɩɢɫɚɧɢɟ ɲɚɛɥɨɧɨɜ ɮɚɤɬɨɜ ɢ 
ɩɪɚɜɢɥ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥя ɫɨɡɞɚɧɢя 
ɤɨɧɤɪɟɬɧɵɯ ɮɚɤɬɨɜ ɢ ɩɪɚɜɢɥ. Пɪɢ ɷɬɨɦ ɤɚɠɞɵɣ 
ɷɥɟɦɟɧɬ ȻɁ ɢɦɟɟɬ ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ 
ɜɢɞɟ RVML-ɫɯɟɦɵ (Ɋɢɫ.4) ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ 
ɫɢɧɬɟɡɢɪɭɸɬɫя ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ CLIPS. 

 

 
 

Ɋɢɫɭɧɨɤ 3 – Пɪɢɦɟɪ UML-ɦɨɞɟɥɢ. 
 

 
 

Ɋɢɫɭɧɨɤ 4 – Пɪɢɦɟɪ RVML-ɫɯɟɦɵ. 
 

Ⱦɥя ɩɪɨɜɟɞɟɧɢя ɬɟɫɬɢɪɨɜɚɧɢя 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ȻɁ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɧɚɱɚɥɶɧɵɟ 
ɮɚɤɬɵ ɢ ɚɤɬɢɜɢɪɨɜɚɬɶ ɦɚɲɢɧɭ ɜɵɜɨɞɚ (Ɋɢɫ. 5). В 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɞɨɛɧɨɣ ɩɪɨɜɟɪɤɢ ɜɨɡɦɨɠɧɨ 
ɨɡɧɚɤɨɦɢɬɶɫя ɫ ɚɤɬɢɜɢɪɨɜɚɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢ 

ɢɡɦɟɧɟɧɢяɦɢ ɜ ɪɚɛɨɱɟɣ ɩɚɦяɬɢ, ɧɚɩɪɢɦɟɪ, 
ɞɨɛɚɜɥɟɧɧɵɦɢ ɮɚɤɬɚɦɢ. 

Пɪɨɜɟɪɟɧɧɚя ɷɤɫɩɟɪɬɨɦ ȻɁ ɦɨɠɟɬ ɛɵɬɶ 
ɫɨɯɪɚɧɟɧɚ ɜ ɮɨɪɦɚɬɟ CLIPS ɢ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ 
ɫɬɨɪɨɧɧɢɯ ɩɪɢɥɨɠɟɧɢяɯ. 

 

 
 

Ɋɢɫɭɧɨɤ 5 – Ɏɨɪɦɚ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɪɤɢ 
ɫɨɡɞɚɧɧɨɣ ɛɚɡɵ ɡɧɚɧɢɣ. 

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

Ɋɚɡɪɚɛɨɬɚɧɧɨɣ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɟ ɢ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɨɯɨɞɢɥɨ ɚɩɪɨɛɚɰɢɸ 
ɧɚ ɛɚɡɟ ɂɪɤɭɬɫɤɨɝɨ ɧɚɰɢɨɧɚɥɶɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
(ɂɪɇɂɌɍ). В ɚɩɪɨɛɚɰɢɢ ɩɪɢɧяɥɨ ɭɱɚɫɬɢɟ 60 
ɫɬɭɞɟɧɬɨɜ ɂɧɫɬɢɬɭɬɚ ɤɢɛɟɪɧɟɬɢɤɢ ɢɦ. ȿ.ɂ. 
Пɨɩɨɜɚ ɢɡɭɱɚɸɳɢɯ ɤɭɪɫɵ «CASE-ɫɪɟɞɫɬɜɚ», 
«ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ» ɢ «Ɍɟɯɧɨɥɨɝɢɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя», 
ɝɪɭɩɩɵ Ⱥɋɍɡ-10, Ⱥɋɍɛɡ-11, Ⱥɋɍɛ-12, ɗВɆɛɡɫ-

12. ɋɬɭɞɟɧɬɵ ɨɛɥɚɞɚɥɢ ɡɧɚɧɢяɦɢ ɜ ɨɛɥɚɫɬɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢя, UML 
ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ. 

Ɉɫɧɨɜɧɚя ɡɚɞɚɱɚ ɚɩɪɨɛɚɰɢɢ ɫɨɫɬɨяɥɚ ɜ 
ɬɨɦ, ɱɬɨɛɵ ɧɚ ɩɪɢɦɟɪɟ ɪɟɲɟɧɢя ɭɱɟɛɧɵɯ ɡɚɞɚɱ 
ɨɰɟɧɢɬɶ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ȻɁ ɜ ɮɨɪɦɚɬɟ 
CLIPS ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ 
ɪɟɞɚɤɬɨɪɚ ɢ ɛɟɡ ɧɟɝɨ (ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢя ɞɪɭɝɢɯ 
ɫɪɟɞɫɬɜ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɭɞɟɧɬɚɦ ɛɵɥɨ 
ɩɪɟɞɥɨɠɟɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɫɬɚɬɢɱɟɫɤɢɟ ɗɋ ɞɥя 
ɪɟɲɟɧɢя ɡɚɞɚɱ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢя ɢɥɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢя ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɚɪɢɚɧɬɚ ɡɚɞɚɧɢя, Ɍɚɛɥ. 
1) ɬɪɟɦя ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ: 

ɋ1 – ɩɭɬɟɦ ɩɨɫɬɪɨɟɧɢя ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ 
UML ɜ IBM RКЭТШЧКХ RШsО, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɢɯ 
ɢɦɩɨɪɬɨɦ ɜ PОrsШЧКХ KЧШаХОНРО BКsО DОsТРЧОr 
(PKBD) ɢ ɞɨɪɚɛɨɬɤɨɣ ɩɨɥɭɱɟɧɧɵɯ ɫɬɪɭɤɬɭɪ; 

ɋ2 – ɩɭɬɟɦ ɩɨɫɬɪɨɟɧɢя ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ 
UML ɜ IBM RКЭТШЧКХ RШsО, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɞɪɭɝɢɯ ɫɪɟɞɫɬɜɚɯ ɪɚɡɪɚɛɨɬɤɢ ȻɁ 
CLIPS; 

ɋ3 – ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢя ɞɪɭɝɢɯ ɫɪɟɞɫɬɜɚɯ 
ɪɚɡɪɚɛɨɬɤɢ ȻɁ CLIPS ɛɟɡ ɩɨɫɬɪɨɟɧɢя ɤɚɤɢɯ ɥɢɛɨ 
ɞɢɚɝɪɚɦɦ. 

В ɤɚɱɟɫɬɜɟ «ɞɪɭɝɨɝɨ ɫɪɟɞɫɬɜɚ» ɞɥя 
ɪɚɡɪɚɛɨɬɤɢ ȻɁ CLIPS ɜɵɛɪɚɧɚ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ – 
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ClipsWin [8]. 

Пɪɢ ɷɬɨɦ ɞɥя ɨɛɟɫɩɟɱɟɧɢя ɜɨɡɦɨɠɧɨɫɬɢ 
ɧɟɨɞɧɨɤɪɚɬɧɨɝɨ ɩɨɜɬɨɪɟɧɢя ɩɪɨɰɟɫɫɚ ɪɟɲɟɧɢя 
ɡɚɞɚɱ ɢ ɢɯ ɜɪɟɦɟɧɧɨɣ ɤɨɦɩɚɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢя 
ɛɵɥɢ ɜɜɟɞɟɧɵ ɨɝɪɚɧɢɱɟɧɢя ɧɚ ɜɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ: 

ɱɢɫɥɨ ɩɪɟɞɦɟɬɧɵɯ ɫɭɳɧɨɫɬɟɣ: 5-10; 

ɱɢɫɥɨ ɫɜɨɣɫɬɜ ɩɪɟɞɦɟɬɧɵɯ ɫɭɳɧɨɫɬɟɣ:  
ɞɨ 3; 

ɱɢɫɥɨ ɫɜяɡɟɣ ɦɟɠɞɭ ɫɭɳɧɨɫɬяɦɢ: 5-10; 

ɱɢɫɥɨ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜяɡɟɣ:  
3-4; 

ɱɢɫɥɨ ɷɤɡɟɦɩɥяɪɨɜ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ 
ɫɜяɡɟɣ (ɜɨɡɦɨɠɧɵɯ ɩɪɚɜɢɥ): 10-15. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɟɪɜɵɟ 4 ɩɭɧɤɬɚ 
ɩɪɟɞɫɬɚɜɥяɸɬ ɫɨɛɨɣ ɨɝɪɚɧɢɱɟɧɢя, ɧɚɥɚɝɚɟɦɵɟ ɧɚ 
ɷɬɚɩ ɤɨɧɰɟɩɬɭɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢя 
(ɨɝɪɚɧɢɱɟɧɢя ɧɚ ɷɥɟɦɟɧɬɵ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ 
UML). Пɨɫɥɟɞɧɢɣ ɩɭɧɤɬ ɨɬɧɨɫɢɬɫя ɤ ɷɬɚɩɭ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя (ɪɟɚɥɢɡɚɰɢɢ) ɤɨɞɚ ȻɁ ɜ ɫɪɟɞɟ 
ɪɚɡɪɚɛɨɬɤɢ (ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ ɤɨɥɢɱɟɫɬɜɨ 
ɜɨɡɦɨɠɧɵɯ ɩɪɚɜɢɥ ɜ ȻɁ). 

 

Ɍɚɛɥɢɰɚ 1. Ɉɩɢɫɚɧɢɟ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ. 
№ Пɪɟɞɦɟɬ. 

ɫɭɳɧɨɫɬɢ 
(ɟɞ.) 

ɋɜяɡɢ 

(ɟɞ.) 
Пɪɢɱ.-ɫɥɟɞ. 
ɫɜяɡɢ (ɟɞ.) 

Пɪɚɜɢɥɚ 

(ɟɞ.) 

1 6 5 3 10 

2 5 6 3 10 

3 8 5 3 10 

4 5 8 4 11 

5 8 7 3 12 

6 9 5 3 10 

7 5 6 3 14 

8 8 7 4 14 

9 6 5 3 15 

10 7 10 3 12 

11 5 6 3 11 

12 5 6 3 12 

13 7 7 3 14 

14 8 5 3 11 

15 7 6 3 18 

16 6 8 3 14 

17 6 5 3 11 

18 8 7 3 12 

19 7 8 3 10 

20 5 7 3 12 

 

Ⱦɥя ɨɰɟɧɤɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɫя 
ɜɪɟɦɟɧɧɨɣ ɤɪɢɬɟɪɢɣ (ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ 
ɜɵɩɨɥɧɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɬɚɩɨɜ ɪɚɡɪɚɛɨɬɤɢ ɗɋ). 
Ɉɰɟɧɤɚ ɨɫɭɳɟɫɬɜɥяɥɚɫɶ ɧɚ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɚɯ Д1, 
9]: 

Кɨɧɰɟɩɬɭɚɥɢɡɚɰɢя: 
ɮɨɪɦɭɥɢɪɨɜɤɚ ɛɚɡɨɜɵɯ ɤɨɧɰɟɩɰɢɢ ɢ 

ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɧɢɦɢ, ɜɤɥɸɱɚя: ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɚɧɧɵɯ, ɚɧɚɥɢɡ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɢ ɥɟɠɚɳɢɯ ɜ ɢɯ ɨɫɧɨɜɟ 
ɫɬɪɭɤɬɭɪ ɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɜ ɬɟɪɦɢɧɚɯ, 
ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜяɡɟɣ, ɨɬɧɨɲɟɧɢɣ 
ɱɚɫɬɧɨɟ/ɰɟɥɨɟ, ɩɨɫɬɨяɧɧɨɟ/ɜɪɟɦɟɧɧɨɟ ɢ ɬ.ɩ.; 

ɩɨɫɬɪɨɟɧɢɟ ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɦɨɞɟɥɢ. 
Ɏɨɪɦɚɥɢɡɚɰɢя: 

ɩɟɪɟɜɨɞ ɤɥɸɱɟɜɵɯ ɩɨɧяɬɢɣ ɢ ɨɬɧɨɲɟɧɢɣ ɧɚ 
ɧɟɤɨɬɨɪɵɣ ɮɨɪɦɚɥɶɧɵɣ əПɁ; 

ɨɰɟɧɤɚ ɩɨɥɧɨɬɵ ɢ ɫɬɟɩɟɧɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ 
(ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ) ɢɧɮɨɪɦɚɰɢɢ ɢ ɞɪɭɝɢɯ 
ɨɝɪɚɧɢɱɟɧɢɣ, ɧɚɤɥɚɞɵɜɚɟɦɵɯ ɧɚ ɥɨɝɢɱɟɫɤɭɸ 
ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɞɚɧɧɵɯ, ɬɚɤɢɯ ɤɚɤ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ 
ɜɪɟɦɟɧɢ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɩɨɥɧɨɬɚ ɪɚɡɥɢɱɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ. 

Ɋɟɚɥɢɡɚɰɢя: 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɮɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɡɧɚɧɢɣ ɜ 

ɪɚɛɨɬɚɸɳɭɸ ɩɪɨɝɪɚɦɦɭ (ɤɨɞ ȻɁ). 
Ɉɫɧɨɜɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɷɬɚɩɨɜ 

ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɢ ɢ ɮɨɪɦɚɥɢɡɚɰɢɢ яɜɥяɥɚɫɶ 
ɤɨɧɰɟɩɬɭɚɥɶɧɚя ɦɨɞɟɥɶ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɚя ɜ ɮɨɪɦɟ ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ UML. 
Ɉɫɧɨɜɧɨɣ ɪɟɡɭɥɶɬɚɬ ɷɬɚɩɚ ɪɟɚɥɢɡɚɰɢɢ – 

ɫɢɧɬɚɤɫɢɱɟɫɤɢ ɤɨɪɪɟɤɬɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ȻɁ, 
ɩɪɨɜɟɪɟɧɧɵɣ ɧɚ ɚɞɟɤɜɚɬɧɨɫɬɶ ɢ 
ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɶ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2, 3 ɢ ɧɚ ɪɢɫɭɧɤɟ 7. Пɪɢ 
ɷɬɨɦ ɜɵɞɟɥɟɧɵ ɦɢɧɢɦɚɥɶɧɵɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɩɪɨɰɟɧɬɧɵɟ ɡɧɚɱɟɧɢя ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɪɚɡɧɢɰɵ 
ɦɟɠɞɭ ɋ1 ɢ ɋ3, ɋ1 ɢ ɋ2. 

Ɉɬɦɟɬɢɦ ɪяɞ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɩɨɫɨɛɨɜ: 
C2: ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɩɨɤɚɡɚɥ ɫɚɦɵɟ ɛɨɥɶɲɢɟ 

ɜɪɟɦɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɬɟɦ, ɱɬɨ 
ɩɨɫɬɪɨɟɧɧɵɟ ɦɨɞɟɥɢ ɜɪɭɱɧɭɸ ɩɟɪɟɧɨɫɢɥɢɫɶ ɜ 
ɫɪɟɞɭ ɪɚɡɪɚɛɨɬɤɢ CХТpsАТЧ, ɬɚɤ ɤɚɤ ɭ ɞɚɧɧɨɝɨ 
ɫɪɟɞɫɬɜɚ ɨɬɫɭɬɫɬɜɭɟɬ ɩɨɞɞɟɪɠɤɚ ɜɨɡɦɨɠɧɨɫɬɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɤɨɞɨɝɟɧɟɪɚɰɢɢ ȻɁ ɧɚ ɨɫɧɨɜɟ 
ɫɨɡɞɚɧɧɵɯ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ. Пɪɢ ɷɬɨɦ 
ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɪɭɝɢɟ ɩɪɨɝɪɚɦɦɧɵɟ 
ɫɪɟɞɫɬɜɚ, ɩɨɡɜɨɥяɸɳɢɟ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɤɨɞ ȻɁ ɜ 
ɮɨɪɦɚɬɟ CLIPS (ɧɚɩɪɢɦɟɪ, Д10Ж), ɧɟ ɭɞɚɥɨɫɶ 
ɩɪɢɦɟɧɢɬɶ ɞɥя ɷɬɨɣ ɡɚɞɚɱɢ; 

C3: Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢя CХТpsАТЧ ɜ 
ɱɚɫɬɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢя ɜɨɞɢɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɤɨɞɚ ɨɛɭɫɥɨɜɢɥɢ ɩɪɢɦɟɧɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ (PrШРrКЦЦОr’s NШЭОpКН) ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɷɬɚɩɚ ɤɨɞɢɪɨɜɚɧɢя. В ɱɚɫɬɧɨɫɬɢ, 
ɫɧɚɱɚɥɚ ɨɫɭɳɟɫɬɜɥяɥɨɫɶ ɨɩɢɫɚɧɢɟ ɤɨɞɚ ȻɁ ɜɨ 
ɜɧɟɲɧɟɦ ɬɟɤɫɬɨɜɨɦ ɪɟɞɚɤɬɨɪɟ (ɢɫɩɨɥɶɡɭя 
ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɩɢɪɨɜɚɧɢя ɢ ɜɫɬɚɜɤɢ ɨɬɞɟɥɶɧɵɯ 
ɛɥɨɤɨɜ ɤɨɞɚ), ɚ ɡɚɬɟɦ ɩɨɥɭɱɟɧɧɵɣ ɤɨɞ 
ɢɦɩɨɪɬɢɪɨɜɚɥɫя ɜ CХТpsАТЧ, ɝɞɟ ɨɫɭɳɟɫɬɜɥяɥɚɫɶ 
ɩɪɨɜɟɪɤɚ ɫɢɧɬɚɤɫɢɫɚ. ɇɚ ɩɪɚɤɬɢɤɟ ɞɚɧɧɚя ɫɯɟɦɚ 
ɩɨɡɜɨɥɢɥɚ ɫɧɢɡɢɬɶ ɜ 1,5 ɪɚɡɚ ɜɪɟɦя ɧɚ ɫɨɡɞɚɧɢɟ 
ȻɁ. 

Ⱥɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ 
ɦɟɬɨɞɚ ɩɨ ɜɪɟɦɟɧɧɨɦɭ ɤɪɢɬɟɪɢɸ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɛɚɡ ɡɧɚɧɢɣ ɦɟɬɨɞɨɦ ɋ1 
ɦɨɠɟɬ ɛɵɬɶ ɩɨɜɵɲɟɧɚ, ɜ ɫɪɟɞɧɟɦ ɧɚ 60.3% ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɋ2 ɢ ɧɚ 48.2% ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɋ3 ɡɚ 
ɫɱɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɤɨɞɨɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ 
ɜɢɡɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 
ɩɨɡɜɨɥяɟɬ: 
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Ɍɚɛɥɢɰɚ 2. Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ. 
№ Ɇɨɞɟɥɢɪɨ

ɜɚɧɢɟ, 
ɦɢɧ. 

PKBD, 

ɦɢɧ. 
ɋ1, 

ɦɢɧ. 
ɋ2, 

ɦɢɧ. 
ɋ3, 

ɦɢɧ. 

1 10,89 7,2 18,09 41,29 30,4 

2 8,36 7,1 15,46 32,86 24,5 

3 8,58 8,3 16,88 36,46 27,88 

4 9,36 5,83 15,19 26,82 17,46 

5 11,25 5,52 16,77 64,41 53,16 

6 10,78 4,6 15,38 43,8 33,02 

7 6,6 15,82 22,42 68 61,4 

8 10,95 7,56 18,51 57,23 46,28 

9 7,37 7,2 14,57 54,71 47,34 

10 12,58 6,6 19,18 42,7 30,12 

11 8,69 5,5 14,19 38,01 29,32 

12 8,36 6 14,36 45,22 36,86 

13 10,64 7,42 18,06 44,31 33,67 

14 10,66 10,23 20,89 50,57 39,91 

15 10,01 7,56 17,57 55,5 45,49 

16 10,92 8,96 19,88 49,42 38,5 

17 8,14 8,36 16,5 45,59 37,45 

18 11,55 18 29,55 47,43 35,88 

19 11,85 5,2 17,05 43,28 31,43 

20 9,12 7,44 16,56 40,95 31,83 

 

Ɍɚɛɥɢɰɚ 3. Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ. 
№ ɋ3: 

ɨɲɢɛɤɢ 
ɩɪɨɝɪɚɦ., 

ɲɬ. 

Ɉɬɧɨɫɢɬɟɥɶɧɚя 
ɪɚɡɧɢɰɚ, % 

ɋ1 ɢ ɋ3 

Ɉɬɧɨɫɢɬɟɥɶɧɚя 
ɪɚɡɧɢɰɚ, % 

ɋ1 ɢ ɋ2 

1 2 40,49 56,19 

2 0 36,89 52,95 

3 1 39,45 53,70 

4 0 13,00 43,36 

5 3 68,45 73,96 

6 1 53,42 64,89 

7 5 63,48 67,03 

8 3 60,00 67,66 

9 3 69,22 73,37 

10 0 36,32 55,08 

11 0 51,60 62,67 

12 2 61,04 68,24 

13 2 46,36 59,24 

14 1 47,66 58,69 

15 4 61,38 68,34 

16 1 48,36 59,77 

17 1 55,94 63,81 

18 3 17,64 37,70 

19 1 45,75 60,61 

20 2 47,97 59,56 

ɂɬɨɝɨɜɨɟ ɫɪɟɞ. 
ɡɧɚɱɟɧɢɟ ɨɬɧɨɫ. 
ɪɚɡɧɢɰɵ: 

48,2 60,3 

 

 

 
Ɋɢɫɭɧɨɤ 7 – Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɧɚ 

ɪɚɡɪɚɛɨɬɤɭ ɛɚɡ ɡɧɚɧɢɣ. 
 

ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɷɬɚɩɨɜ 
ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɢ ɢ ɮɨɪɦɚɥɢɡɚɰɢɢ ɜ ɮɨɪɦɟ 
ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ UML, ɪɚɫɫɦɚɬɪɢɜɚя ɩɨɫɥɟɞɧɢɟ 
ɧɟ ɤɚɤ ɫɬɚɬɢɱɟɫɤɢɟ ɝɪɚɮɢɱɟɫɤɢɟ ɚɪɬɟɮɚɤɬɵ, ɚ ɤɚɤ 
ɨɫɧɨɜɭ ɞɥя ɮɨɪɦɢɪɨɜɚɧɢя ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɞɟɨɥɨɝɢɟɣ ɦɨɞɟɥɶɧɨ-

ɭɩɪɚɜɥяɟɦɨɝɨ ɩɨɞɯɨɞɚ (MШНОХ DrТЯОЧ ArМСТЭОМЭЮrО) 
[11]; 

ɫɧɢɡɢɬɶ ɪɢɫɤ ɨɲɢɛɨɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢя, ɡɚ ɫɱɟɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɛɵɫɬɪɨɝɨ ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢя ȻɁ ɢ 
ɩɨɥɭɱɟɧɢя ɢɯ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ; 

ɢɫɤɥɸɱɢɬɶ ɨɲɢɛɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя, ɡɚ 
ɫɱɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɨɛɪɚɠɟɧɢя ɷɥɟɦɟɧɬɨɜ 
ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɦɨɞɟɥɢ ɜ яɡɵɤɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
CLIPS. 

Ɂɚɤɥɸɱɟɧɢɟ 

Кɨɧɰɟɩɬɭɚɥɶɧɵɟ ɦɨɞɟɥɢ ɨɫɬɚɸɬɫя 
ɜɚɠɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɡɧɚɧɢɣ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ȻɁ 
ɗɋ, ɤɨɬɨɪɵɣ ɜ ɧɚɫɬɨяɳɟɟ ɜɪɟɦя ɞɨɫɬɚɬɨɱɧɨ 
ɨɝɪɚɧɢɱɟɧɧɨ ɢɫɩɨɥɶɡɭɟɬɫя. Ⱦɚɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢя 
ɨɛɭɫɥɨɜɥɟɧɵ ɧɟɞɨɫɬɚɬɤɚɦɢ ɫɭɳɟɫɬɜɭɸɳɟɝɨ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢя, 
ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɛɭɫɥɚɜɥɢɜɚɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢя ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ ɜ ɮɨɪɦɟ ɪɟɞɚɤɬɨɪɨɜ ȻɁ, 
ɫɩɨɫɨɛɧɵɯ ɢɧɬɟɝɪɢɪɨɜɚɬɶɫя ɫ ɪɚɡɥɢɱɧɵɦɢ CASE-

ɫɪɟɞɫɬɜɚɦɢ ɜ ɱɚɫɬɢ ɢɦɩɨɪɬɚ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ 
ɦɨɞɟɥɟɣ. 

Пɪɢɦɟɪɨɦ ɩɨɞɨɛɧɨɝɨ ɪɟɞɚɤɬɨɪɚ яɜɥяɟɬɫя 
Personal Knowledge Base Designer [12], 

ɨɫɨɛɟɧɧɨɫɬяɦɢ ɤɨɬɨɪɨɝɨ яɜɥяɸɬɫя: 
ɨɪɢɟɧɬɚɰɢя ɧɚ ɧɟɩɪɨɝɪɚɦɦɢɪɭɸɳɟɝɨ 

ɫɩɟɰɢɚɥɢɫɬɚ (ɫɜɨɣɫɬɜɨ ɪɟɚɥɢɡɨɜɚɧɨ ɫ ɩɨɦɨɳɶɸ 
ɧɚɛɨɪɚ ɩɨɞɩɪɨɝɪɚɦɦ-ɦɚɫɬɟɪɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɨɩɢɫɚɧɢɟ ɡɧɚɧɢɣ ɜ ɜɢɞɟ ɩɪɨɞɭɤɰɢɣ). 

ɩɨɞɞɟɪɠɤɚ ɚɜɬɨɪɫɤɨɣ ɝɪɚɮɢɱɟɫɤɨɣ ɧɨɬɚɰɢɢ – 

Rule Visual Modeling Language (RVML) [3]; 

ɢɧɬɟɝɪɚɰɢя ɫ CASE-ɫɪɟɞɫɬɜɚɦɢ IBM RКЭТШЧКХ 
Rose [4Ж ɢ SЭКrUML, ɜ ɱɚɫɬɢ ɢɦɩɨɪɬɚ ɢ ɷɤɫɩɨɪɬɚ 
ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ (ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ 
UML). 

Пɪɨɝɪɚɦɦɧɚя ɫɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɟɬɫя ɜ 
ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɜ ɂɪɤɭɬɫɤɨɦ ɧɚɰɢɨɧɚɥɶɧɨɦ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ 
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(ɂɪɇɂɌɍ) ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 
ɩɨ ɤɭɪɫɚɦ «CASE-ɫɪɟɞɫɬɜɚ», «ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ 
ɫɪɟɞɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ» ɢ 
«Ɍɟɯɧɨɥɨɝɢɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя». 

Ⱥɩɪɨɛɚɰɢя ɪɟɞɚɤɬɨɪɚ ɩɨɤɚɡɚɥɚ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɨɬɢɩɨɜ ȻɁ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɗɋ. Кɪɨɦɟ ɬɨɝɨ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ ɢ 

PОrsШЧКХ KЧШаХОНРО BКsО DОsТРЧОr ɩɨɡɜɨɥяɟɬ: 
ɭɦɟɧɶɲɢɬɶ ɪɢɫɤ ɨɲɢɛɨɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢя 

(ɛɵɫɬɪɨɟ ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥяɟɬ ɩɪɨɜɟɪяɬɶ 
ɦɨɞɟɥɢ); 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɷɥɟɦɟɧɬɵ ȻɁ ɧɚ ɨɫɧɨɜɟ 
ɚɧɚɥɢɡɚ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ; 

ɢɫɤɥɸɱɢɬɶ ɨɲɢɛɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя, 
ɛɥɚɝɨɞɚɪя ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɝɟɧɟɪɚɰɢɢ ɤɨɞɨɜ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɤɨɧɰɟɩɬɭɚɥɶɧɵɟ ɦɨɞɟɥɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ 
ɨɫɧɨɜɵ ɞɥя ɮɨɪɦɢɪɨɜɚɧɢя ȻɁ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɗɋ, 
ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ ɨɩɢɫɚɧɢɟ ɩɪɢɱɢɧɧɨ-

ɫɥɟɞɫɬɜɟɧɧɵɯ ɨɬɧɨɲɟɧɢɣ. В ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 
ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɦɨɞɟɥɟɣ (ɨɫɭɳɟɫɬɜɥяɟɦɨɝɨ 
ɩɪɢ ɢɦɩɨɪɬɟ) ɛɭɞɭɬ ɥɢɲɟɧɵ ɫɨɞɟɪɠɚɬɟɥɶɧɨɝɨ 
ɫɦɵɫɥɚ. Кɪɨɦɟ ɬɨɝɨ, ɬɟɤɭɳɚя ɜɟɪɫɢя ɪɟɞɚɤɬɨɪɚ 
ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɝɪɚɧɢɱɟɧɧɵɣ ɧɚɛɨɪ ɨɫɧɨɜɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ яɡɵɤɚ, ɞɨɫɬɚɬɨɱɧɵɣ ɞɥя 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɢɫɩɨɥɧɢɦɵɯ ɢ 
ɫɢɧɬɚɤɫɢɱɟɫɤɢ ɤɨɪɪɟɤɬɧɵɯ ɩɪɨɝɪɚɦɦ. В 
ɱɚɫɬɧɨɫɬɢ, ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɬɫя: ɝɥɨɛɚɥɶɧɵɟ 
ɩɟɪɟɦɟɧɧɵɟ, ɦɭɥɶɬɢɫɥɨɬɵ, ɮɭɧɤɰɢɢ ɢ ɫɥɨɠɧɵɟ 
ɭɫɥɨɜɢя. 

В ɞɚɥɶɧɟɣɲɟɦ ɩɥɚɧɢɪɭɟɬɫя ɪɚɫɲɢɪɢɬɶ 
ɩɨɞɞɟɪɠɤɭ ɮɨɪɦɚɬɨɜ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ ɢ 
яɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя ȻɁ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɱɚɫɬɢɱɧɨɣ 
ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ (ɩɪɨɟɤɬɵ № 15-07-

05641, 16-37-00122). 
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Ⱦɨɪɨɞɧɵɯ ɇ.Ɉ., Юɪɢɧ Ⱥ.Ю. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡ ɡɧɚɧɢɣ ɩɪɨɞɭɤɰɢɨɧɧɨɝɨ ɬɢɩɚ ɧɚ ɨɫɧɨɜɟ UML-

ɦɨɞɟɥɟɣ. ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ (PОrsonaХ KnoаХОНРО BasО DОsТРnОr, 
PKBD) ɚɜɬɨɦɚɬɢɡɢɪɭɸɳɟɟ ɪɚɡɪɚɛɨɬɤɭ ɛɚɡ ɡɧɚɧɢɣ ɩɪɨɞɭɤцɢɨɧɧɨɝɨ ɬɢɩɚ. ȼ ɤɚɱɟɫɬɜɟ цɟлɟɜɨɝɨ 
ɹɡɵɤɚ ɩɪɟɞɫɬɚɜлɟɧɢɹ ɡɧɚɧɢɣ ɢɫɩɨлɶɡɭɟɬɫɹ CLIPS (C LanРuaРО IntОРratОН ProНuМtТon SвstОЦ). 
Ⱦɚɧɧɨɟ ɫɪɟɞɫɬɜɨ ɩɨɡɜɨлɹɟɬ ɢɧɬɟɝɪɢɪɨɜɚɬɶɫɹ ɫ CASE-ɫɪɟɞɫɬɜɚɦɢ IBM RatТonaХ RosО ɢ StarUML, ɜ 
ɱɚɫɬɢ ɢɦɩɨɪɬɚ UML-ɦɨɞɟлɟɣ ɢ ɝɟɧɟɪɚцɢɢ ɧɚ ɢɯ ɨɫɧɨɜɟ ɤɨɞɚ ɛɚɡ ɡɧɚɧɢɣ ɜ ɮɨɪɦɚɬɟ CLIPS. Ⱦлɹ 
ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɪɟɞɫɬɚɜлɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɢɡɜлɟɤɚɟɦɵɯ лɨɝɢɱɟɫɤɢɯ ɩɪɚɜɢл (ɩɪɨɞɭɤцɢɣ) 
ɢɫɩɨлɶɡɭɟɬɫɹ ɫɩɟцɢɚлɶɧɚɹ ɨɛɨɛɳɟɧɧɚɹ ɩɪɨɞɭɤцɢɨɧɧɚɹ ɦɨɞɟлɶ, ɤɨɬɨɪɚɹ ɩɨɡɜɨлɹɟɬ 
ɚɛɫɬɪɚɝɢɪɨɜɚɬɶɫɹ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɩɪɟɞɟлɟɧɧɵɯ ɹɡɵɤɨɜ ɩɪɟɞɫɬɚɜлɟɧɢɹ ɡɧɚɧɢɣ. ɋɪɟɞɫɬɜɨ 
ɨɪɢɟɧɬɢɪɨɜɚɧɨ ɧɚ ɧɟɩɪɨɝɪɚɦɦɢɪɭɸɳɟɝɨ ɫɩɟцɢɚлɢɫɬɚ ɢ ɨɛлɚɞɚɟɬ ɪɚɫɲɢɪɹɟɦɨɣ ɚɪɯɢɬɟɤɬɭɪɨɣ, ɡɚ 
ɫɱɟɬ ɩɨɞɤлɸɱɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭлɟɣ, ɜ ɜɢɞɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɛɢɛлɢɨɬɟɤ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ 
ɝɟɧɟɪɚцɢɸ ɤɨɞɚ ɧɚ ɞɪɭɝɢɯ ɹɡɵɤɚɯ ɩɪɟɞɫɬɚɜлɟɧɢɹ ɡɧɚɧɢɣ. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɛɚɡ ɡɧɚɧɢɣ 
ɨɫɭɳɟɫɬɜлɹɟɬɫɹ ɩɭɬɟɦ ɩɨɞɤлɸɱɟɧɢɹ ɢ ɡɚɩɭɫɤɚ ɦɚɲɢɧ ɜɵɜɨɞɚ. ɉɪɢɜɟɞɟɧɵ ɩɪɟɞɜɚɪɢɬɟлɶɧɵɟ 
ɪɟɡɭлɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ (ɚɩɪɨɛɚцɢɢ) ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡлɢɱɧɵɯ ɭɱɟɛɧɵɯ 
ɡɚɞɚɱ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɉɪɨɝɪɚɦɦɧɚɹ ɫɢɫɬɟɦɚ, ɛɚɡɵ ɡɧɚɧɢɣ, ɤɨɧцɟɩɬɭɚлɶɧɚɹ ɦɨɞɟлɶ, ɝɟɧɟɪɚцɢɹ ɤɨɞɚ, 
CLIPS, UML. 

Dorodnykh N.O., Yurin A.Yu. Building the rule knowledge bases on the basis of UML models. The 

paper considers software (Personal Knowledge Base Designer, PKBD) designed for development of rule 

knowledge bases. The C language production system (CLIPS) was selected as the targeted knowledge 

representation language. The software is integrated with CASE-tools (IBM Rational Rose and StarUML) 

in terms of UML-models import and code generation of knowledge bases in the CLIPS format. The 

special generalized rule-oriented model is used for the intermediate representation and storage of 

extracted logical rules. This model abstracts the specific features of knowledge representation languages. 

The software is focused on the non-programming specialists and has an extensible architecture that 

implemented the ability to connect the program modules (dynamic-link libraries) supporting the code 

generation in other knowledge representation languages. Testing developed knowledge bases is carried 

out by connecting and running the rule engines. The preliminary results of software approbation for 

solving a variety of learning tasks are presented. 

Keywords: Software, knowledge bases, rules, conceptual model, code generation, CLIPS, UML. 
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