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Фɟɞɹɟɜ Ɉ.ɂ. Фɨɪɦɚɥɶɧɚɹ ɜɟɪɢɮɢɤɚɰɢɹ ɰɢɤɥɢɱɟɫɤɢɯ ɩɪɨɝɪɚɦɦ. ȼ ɫɬаɬɶɟ ɪаɫɫɦаɬɪɢɜаɟɬɫя 
аɧаɥɢɬɢчɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɨɰɟɧɤɟ ɤɨɪɪɟɤɬɧɨɫɬɢ ɫɥɨɠɧɵɯ ɩɪɨɝɪаɦɦ. ɇа ɩɪɢɦɟɪɟ ɞɨɤаɡаɬɟɥɶɫɬɜа 
ɩɪаɜɢɥɶɧɨɫɬɢ ɩɪɨɝɪаɦɦɵ ɫɨɪɬɢɪɨɜɤɢ ɩɪɨɜɟɞɟɧа аɩɪɨɛаɰɢя ɬɟɨɪɟɬɢɤɨ-ɮɭɧɤɰɢɨɧаɥɶɧɨɝɨ ɦɟɬɨɞа 
ɜɟɪɢɮɢɤаɰɢɢ. Ɏɨɪɦаɥɢɡɦ ɩɪɨɝɪаɦɦɧɵɯ ɮɭɧɤɰɢɣ ɩɨɡɜɨɥɢɥ ɦаɬɟɦаɬɢчɟɫɤɢ ɫɬɪɨɝɨ ɩɪɟɨɞɨɥɟɬɶ 
ɫɥɨɠɧɨɫɬɢ ɞɨɤаɡаɬɟɥɶɫɬɜа ɩɪаɜɢɥɶɧɨɫɬɢ ɨɛɪаɛɨɬɤɢ ɷɥɟɦɟɧɬɨɜ ɦаɫɫɢɜа ɜɨ ɜɥɨɠɟɧɧɵɯ ɰɢɤɥаɯ.  
Ɋɟɡɭɥɶɬаɬɵ ɫɬаɬɶɢ ɩɨɞɬɜɟɪɠɞаɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢя ɞаɧɧɨɝɨ ɦɟɬɨɞа ɧа ɩɪаɤɬɢɤɟ ɜ 
ɩɪɨɝɪаɦɦɧɨɣ ɢɧɠɟɧɟɪɢɢ.  
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɟɪɢɮɢɤаɰɢя ɩɪɨɝɪаɦɦɵ, ɤɨɪɪɟɤɬɧɨɫɬɶ ɩɪɨɝɪаɦɦɵ, ɩɪɨɝɪаɦɦɧая ɮɭɧɤɰɢя, 
ɞɨɤаɡаɬɟɥɶɫɬɜɨ ɩɪаɜɢɥɶɧɨɫɬɢ ɩɪɨɝɪаɦɦɵ, ɬɟɨɪɟɬɢɤɨ-ɮɭɧɤɰɢɨɧаɥɶɧɵɣ ɩɨɞɯɨɞ. 
 

ȼɜɟɞɟɧɢɟ 

ȼɚɠɧɭɸ ɪɨɥɶ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɤɚɱɟɫɬɜɚ 
ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢɝɪɚɟɬ 
ɮɨɪɦɚɥɶɧɚɹ ɜɟɪɢɮɢɤɚцɢɹ ɩɪɨɝɪɚɦɦ Д1,2Ж. 
Ȼɥɚɝɨɞɚɪɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦɭ ɞɨɤɚɡɚɬɟɥɶɫɬɜɭ 
ɤɨɪɪɟɤɬɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ, ɬ.ɟ. ɟɝɨ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɫɩɟцɢɮɢɤɚцɢɢ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ, 
ɜɟɪɢɮɢɤɚцɢɹ ɩɨɜɵɲɚɟɬ ɭɪɨɜɟɧɶ ɥɨɝɢɱɟɫɤɨɣ 
ɫɬɪɨɝɨɫɬɢ ɢɧɠɟɧɟɪɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
[3,4,5]. 

ɋɪɟɞɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɨɞɯɨɞɨɜ ɤ ɮɨɪɦɚɥɶɧɨɣ 
ɜɟɪɢɮɢɤɚцɢɢ ɜɵɞɟɥɹɟɬɫɹ ɫɜɨɟɣ ɨɪɢɝɢɧɚɥɶɧɨɫɬɶɸ 
ɢ ɱёɬɤɨɣ ɥɨɝɢɤɨɣ ɬɟɨɪɟɬɢɤɨ-ɮɭɧɤцɢɨɧɚɥɶɧɵɣ 
ɦɟɬɨɞ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɩɪɚɜɢɥɶɧɨɫɬɢ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ 
ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɤɨɪɪɟɤɬɧɨɫɬɢ 
цɢɤɥɢɱɟɫɤɢɯ ɩɪɨɝɪɚɦɦ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɦɚɫɫɢɜɵ 
[6]. 

ȼ ɷɬɨɦ ɦɟɬɨɞɟ ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɪɨɝɪɚɦɦɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ 
ɩɪɨɝɪɚɦɦɨɣ  Ɋ ɢ ɟё ɡɚɞɚɧɧɨɣ ɮɭɧɤцɢɟɣ  f . 

Ⱥɥɝɟɛɪɚɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɢɫɯɨɞɧɨɣ ɩɪɨɝɪɚɦɦɵ Ɋ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɟё ɤɚɤ ɫɨɫɬɚɜɧɭɸ, ɱɬɨ ɞɚёɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɟɤɨɦɩɨɡɢɪɨɜɚɬɶ Ɋ ɧɚ ɷɥɟɦɟɧɬɚɪɧɵɟ 
ɫɨɫɬɚɜɥɹɸɳɢɟ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɱɭ 
ɜɟɪɢɮɢɤɚцɢɢ ɩɪɨɝɪɚɦɦɵ  Ɋ ɫɜɟɫɬɢ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɚɤɫɢɨɦɵ ɡɚɦɟɳɟɧɢɹ ɤ ɩɪɨɜɟɪɤɟ ɩɪɚɜɢɥɶɧɨɫɬɢ 
ɷɥɟɦɟɧɬɚɪɧɵɯ ɩɨɞɩɪɨɝɪɚɦɦ Pi , ɢɡ ɤɨɬɨɪɵɯ ɨɧɚ 
ɫɨɫɬɨɢɬ. ȼɟɪɢɮɢɤɚцɢɹ ɩɪɚɜɢɥɶɧɨɫɬɢ 
ɷɥɟɦɟɧɬɚɪɧɵɯ ɩɪɨɝɪɚɦɦ ɛɟɡ цɢɤɥɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɧɚɥɢɡɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ȿ - ɫɯɟɦ. Ʌɟɦɦɚ ɨ ɩɟɪɟɯɨɞɟ ɨɬ 
ɢɬɟɪɚɬɢɜɧɵɯ ɩɪɨɝɪɚɦɦ ɤ ɪɟɤɭɪɫɢɜɧɵɦ ɩɨɡɜɨɥɹɟɬ 
ɫɜɟɫɬɢ ɡɚɞɚɱɭ ɜɟɪɢɮɢɤɚцɢɢ цɢɤɥɢɱɟɫɤɢɯ ɛɚɡɨɜɵɯ 
ɩɪɨɝɪɚɦɦ Pi (ɬɢɩɚ while, until, for) ɤ ɡɚɞɚɱɟ 

ɜɟɪɢɮɢɤаɰɢɢ ɮɭɧɤɰɢɨɧаɥɶɧɨ ɷɤɜɢɜаɥɟɧɬɧɵɯ 
ɩɪɨɝɪаɦɦ ɛɟɡ цɢɤɥɨɜ. Ⱦɥɹ ɜɵɜɨɞɚ ɩɪɨɝɪɚɦɦɧɵɯ 
ɮɭɧɤцɢɣ ДPiЖ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɚɫɫɢɪɨɜɨɱɧɵɟ 
ɬɚɛɥɢцɵ ɢ ɪɚɡɞɟɥɹɸɳɢɟɫɹ ɭɫɥɨɜɧɵɟ ɩɪɚɜɢɥɚ. ȼ 
ɞɚɧɧɨɦ ɦɟɬɨɞɟ ɩɪɨɛɥɟɦɚ ɩɟɪɟɫɬɚɧɨɜɤɢ ɷɥɟɦɟɧɬɨɜ 

ɪɟɲɚɟɬɫɹ ɞɟɬɚɥɶɧɵɦ ɪɚɡɜёɪɬɵɜɚɧɢɟɦ ɢ 
ɫɜёɪɬɵɜɚɧɢɟɦ ɢɡɦɟɧɹɸɳɢɯɫɹ ɱɚɫɬɟɣ ɦɚɫɫɢɜɚ. 
Ɏɨɪɦɚɥɶɧɨ ɩɨɥɧɚɹ ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɪɨɝɪɚɦɦɵ Ɋ 
ɫɨɫɬɨɢɬ ɜ ɧɚɯɨɠɞɟɧɢɢ ɩɪɨɝɪɚɦɦɧɨɣ ɮɭɧɤцɢɢ ДPЖ 
ɢ ɫɪɚɜɧɟɧɢɢ ɟё ɫ ɡɚɞɚɧɧɨɣ ɮɭɧɤцɢɟɣ П , ɬ.ɟ. ɜ 
ɩɪɨɜɟɪɤɟ ɪɚɜɟɧɫɬɜɚ f = [P]. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɬɚɜɢɬɫɹ ɡɚɞɚɱɚ ɨцɟɧɢɬɶ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɧɚ ɩɪɢɦɟɪɟ 
ɮɨɪɦɚɥɶɧɨɣ ɜɟɪɢɮɢɤɚцɢɢ ɩɪɨɝɪɚɦɦɵ ɫɨɪɬɢɪɨɜɤɢ 
ɩɨ ɭɛɵɜɚɧɢɸ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ ɦɟɬɨɞɨɦ ɜɵɛɨɪɚ 
Д7Ж. Ⱥɥɝɨɪɢɬɦ ɫɨɪɬɢɪɨɜɤɢ ɧɚ ɪɢɫ.1 ɫɨɫɬɚɜɥɟɧ 
ɫɩɟцɢɚɥɶɧɨ ɬɚɤ, ɱɬɨɛɵ ɜ цɢɤɥɟ ɩɪɢɫɭɬɫɬɜɨɜɚɥɢ 
ɩɟɪɟɫɬɚɧɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ, ɱɬɨ ɞɟɥɚɟɬ 
ɡɚɞɚɱɭ ɜɟɪɢɮɢɤɚцɢɢ ɧɟ ɬɪɢɜɢɚɥɶɧɨɣ. ɉɪɨцɟɫɫ 
ɜɟɪɢɮɢɤɚцɢɢ ɩɪɨɝɪɚɦɦɵ Ɋ ɜɤɥɸɱɚɟɬ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɲɚɝɨɜ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ 
ɩɪɚɜɢɥɶɧɨɫɬɢ ɷɥɟɦɟɧɬɚɪɧɵɯ ɩɪɨɝɪɚɦɦ, ɢɡ 
ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ Ɋ.  
Шɚɝ 1. ȼɟɪɢɮɢɤɚɰɢɹ ɩɨɞɩɪɨɝɪɚɦɦɵ ɬɢɩɚ 

«if-then-else»  

ȼ ɛɥɨɤ-ɫɯɟɦɟ ɚɥɝɨɪɢɬɦɚ ɫɨɪɬɢɪɨɜɤɢ ɧɚ ɪɢɫ.1 
ɩɟɪɜɨɣ ɷɥɟɦɟɧɬɚɪɧɨɣ ɩɪɨɝɪɚɦɦɨɣ (ɨɛɨɡɧɚɱɢɦ ɟё  
Ɋ1), ɫ ɤɨɬɨɪɨɣ ɧɚɞɨ ɧɚɱɚɬɶ ɩɪɨɜɟɪɤɭ 
ɩɪɚɜɢɥɶɧɨɫɬɢ, ɹɜɥɹɟɬɫɹ «ɜɧɭɬɪɟɧɧɢɣ» ɭɫɥɨɜɧɵɣ 
ɨɩɟɪɚɬɨɪ (ɪɢɫ.2). 
ɉɨɫɤɨɥɶɤɭ ɮɭɧɤцɢɹ �ଵ ɞɥɹ ɩɪɨɝɪɚɦɦɵ Ɋ1 ɧɟ 
ɡɚɞɚɧɚ, ɬɨ ɜɵɞɜɢɧɟɦ  ɝɢɩɨɬɟɡɭ ɨ ɧɟɣ ɢ ɡɚɩɢɲɟɦ ɟё 
ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ ɩɪɟɞɥɨɠɟɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ  
ɩɪɢɫɜɚɢɜɚɧɢɹ Д6Ж �ଵ = ቀ݅, � , � ≔ ݅ + ͳ, max(� , �), min(� , �)ቁ  (1) 

ɗɬɚ ɡɚɩɢɫɶ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɧɚɱɚɥɟ ɜɵɱɢɫɥɹɸɬɫɹ 
ɡɧɚɱɟɧɢɹ ɜɫɟɯ ɜɵɪɚɠɟɧɢɣ, ɫɬɨɹɳɢɯ ɫɩɪɚɜɚ ɨɬ 
ɫɢɦɜɨɥɚ «:=», ɚ ɡɚɬɟɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɩɪɢɫɜɚɢɜɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɢɦɟɧɚɦ 
ɞɚɧɧɵɯ, ɫɬɨɹɳɢɦ ɫɥɟɜɚ. ɉɪɚɜɢɥɶɧɨɫɬɶ Ɋ1 ɫɥɟɞɭɟɬ 
ɢɡ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɪɚɜɟɧɫɬɜɚ �ଵ = [Pଵ]. ɉɨɷɬɨɦɭ 
ɧɚɣɞёɦ ɩɪɨɝɪɚɦɦɧɭɸ ɮɭɧɤцɢɸ ДP1Ж ɫ ɩɨɦɨɳɶɸ 
ɬɪɚɫɫɢɪɨɜɨɱɧɨɣ ɬɚɛɥɢцɵ. 
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Ɋɢɫɭɧɨɤ 1 - Ȼɥɨɤ-ɫɯɟɦɚ ɩɪɨɝɪɚɦɦɵ Ɋ ɫɨɪɬɢɪɨɜɤɢ ɦɚɫɫɢɜɚ 
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Ɋɢɫɭɧɨɤ  2 - ɗɥɟɦɟɧɬɚɪɧɚɹ ɩɪɨɝɪɚɦɦɚ P1 ɬɢɩɚ «if-then-else» 

 

Ɍɪɚɫɫɢɪɨɜɨɱɧɚɹ ɬɚɛɥɢцɚ ɩɨɡɜɨɥɹɟɬ ɮɨɪɦɚɥɶɧɨ 
ɡɚɩɢɫɚɬɶ ɜɵɜɨɞ ɮɭɧɤцɢɢ ɭɫɥɨɜɧɨ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ Ɋ1 . Ɍɪɚɫɫɢɪɨɜɤɚ  

ɩɟɪɜɨɝɨ ɩɭɬɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ Ɋ1 ɩɨɤɚɡɚɧɚ 
ɜ ɬɚɛɥ. 1 . 

Ɍɚɛɥɢцɚ 1. Ɍɪɚɫɫɢɪɨɜɤɚ ɩɭɬɢ ɜɵɩɨɥɧɟɧɢɹ Ɋ1 , ɤɨɝɞɚ ሺ� > �ሻ =  ܍ܝܚܜ

N 

ɩ/ɩ 
Ɏɪɚɝɦɟɧɬ aj ai R i 

1 � > � �ଵ = � �ଵ = � Rଵ = R ݅ଵ = ݅ 

2 R ≔ � �ଶ = �ଵ �ଶ = �ଵ Rଶ = �ଵ ݅ଶ = ݅ଵ 

3 � ≔ � �ଷ = �ଶ �ଷ = �ଶ Rଷ = Rଶ ݅ଷ = ݅ଶ 

4 � ≔ R �ସ = Rଷ �ସ = �ଷ Rସ = Rଷ ݅ସ = ݅ଷ 

5      ݅ ≔ ݅ + ͳ �ହ = �ସ �ହ = �ସ Rହ = Rସ       ݅ହ = ݅ସ+1 
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ȿɫɥɢ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɫɧɢɡɭ ɜɜɟɪɯ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɥɨɧɤɢ ɬɚɛɥɢцɵ ɢ ɩɪɢ ɷɬɨɦ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɢɫɤɥɸɱɚɬɶ ɜɫɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ 
ɡɧɚɱɟɧɢɹ ɜɟɪɯɧɢɯ ɢɧɞɟɤɫɨɜ, ɧɚɱɢɧɚɹ ɫ ɤɨɧɟɱɧɵɯ 
ɡɧɚɱɟɧɢɣ, ɬɨ ɩɨɥɭɱɢɦ ɩɪɨɝɪɚɦɦɧɭɸ ɮɭɧɤцɢɸ ɞɥɹ 
ɩɟɪɜɨɝɨ ɩɭɬɢ, ɢɫɤɥɸɱɢɜ ɩɨɛɨɱɧɨɟ ɞɚɧɧɨɟ R: 

 ɢɡɦɟɧɟɧɢɟ ɞɚɧɧɵɯ �ହ = �ସ = �ଷ = �ଶ = �ଵ = �  ; �ହ = �ସ = �ଷ = �ଶ = �ଵ = �   ;  ݅ହ = ݅ସ + ͳ == ݅ଷ + ͳ = ݅ + ͳ ; 
 ɩɪɨɝɪɚɦɦɧɚɹ ɮɭɧɤцɢɹ ɩɭɬɢ (� > �) → ݅, � , � ≔ ݅ + ͳ, � , �    . (2) 

ȼɵɩɨɥɧɢɜ ɚɧɚɥɨɝɢɱɧɨ ɬɪɚɫɫɢɪɨɜɤɭ ɜɬɨɪɨɝɨ ɩɭɬɢ 

ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ Ɋ1 , ɤɨɝɞɚ (� > �  ɩɨɥɭɱɢɦ ɞɪɭɝɭɸ ɱɚɫɬɶ ɩɪɨɝɪɚɦɦɧɨɣ ,(܍ܛ��=

ɮɭɧɤцɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɜɬɨɪɨɦɭ ɩɭɬɢ: (�  �) → ݅, � , � ≔ ݅ + ͳ, � , �   .  (3) 

Ɉɛɴɟɞɢɧɟɧɢɟ (2) ɢ (3) ɞɚёɬ ɨɛɳɭɸ ɩɪɨɝɪɚɦɦɧɭɸ 

ɮɭɧɤцɢɸ ДP1Ж ɜ ɜɢɞɟ ɭɫɥɨɜɧɨɝɨ ɩɪɚɜɢɥɚ [Pଵ] = (� > �) → ݅, � , � ≔ ݅ + ͳ, � , �   | (�  �) → ݅, � , � ≔ ݅ + ͳ, � , �   ,  
ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɨɣ 

ɮɨɪɦɟ 

[Pଵ] = ቀ݅, � , � ≔ ݅ + ͳ, max(� , �), min(� , �)ቁ  .   (4) 

ɋɪɚɜɧɢɜɚɹ (1) ɢ (4) ɜɢɞɧɨ, ɱɬɨ �ଵ = [Pଵ] ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɫɤɚɡɚɧɧɚɹ ɝɢɩɨɬɟɡɚ ɨ 
ɩɪɨɝɪɚɦɦɧɨɣ ɮɭɧɤцɢɢ ɜɟɪɧɚ. 

Шɚɝ 2. ȼɟɪɢɮɢɤɚɰɢɹ ɩɨɞɩɪɨɝɪɚɦɦɵ ɬɢɩɚ 
«while»  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɤɫɢɨɦɵ ɡɚɦɟɳɟɧɢɹ Д6Ж ɦɨɠɧɨ 
ɜɵɩɨɥɧɢɬɶ ɡɚɦɟɧɭ ɩɨɞɩɪɨɝɪɚɦɦɵ Ɋ1, 

ɩɪɚɜɢɥɶɧɨɫɬɶ ɤɨɬɨɪɨɣ ɞɨɤɚɡɚɧɚ ɧɚ ɲɚɝɟ 1, ɨɞɧɢɦ 
ɨɩɟɪɚɬɨɪɨɦ ɫ ɬɨɣ ɠɟ ɩɪɨɝɪɚɦɦɧɨɣ ɮɭɧɤцɢɟɣ �ଵ. 

ɉɪɢ ɷɬɨɦ ɩɪɨɝɪɚɦɦɧɚɹ ɮɭɧɤцɢɹ ɢɫɯɨɞɧɨɣ 
ɩɪɨɝɪɚɦɦɵ Ɋ ɧɟ ɢɡɦɟɧɢɬɫɹ. ɉɨɫɥɟ ɬɚɤɨɣ 
ɩɨɞɫɬɚɧɨɜɤɢ ɜɵɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɣ 
ɷɥɟɦɟɧɬɚɪɧɵɣ ɫɬɪɭɤɬɭɪɧɵɣ ɷɥɟɦɟɧɬ ɞɥɹ 
ɜɟɪɢɮɢɤɚцɢɢ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ цɢɤɥɨɦ ɬɢɩɚ 
«while» (ɪɢɫ. 3). 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ, ɬɟɥɨ цɢɤɥɚ ɩɪɟɞɫɬɚɜɥɟɧɨ 
ɨɞɧɢɦ ɨɩɟɪɚɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɪɟɚɥɢɡɭɟɬ ɮɭɧɤцɢɸ �ଵ. ɂɫɯɨɞɧɚɹ ɮɭɧɤцɢɹ, ɤɨɬɨɪɭɸ ɞɨɥɠɧɚ 
ɪɟɚɥɢɡɨɜɚɬɶ ɜɟɪɢɮɢцɢɪɭɟɦɚɹ ɩɪɨɝɪɚɦɦɚ Ɋ1 , ɧɟ 
ɡɚɞɚɧɚ. ɉɨɷɬɨɦɭ ɫɧɚɱɚɥɚ ɫɮɨɪɦɭɥɢɪɭɟɦ ɝɢɩɨɬɟɡɭ 
ɨ ɮɭɧɤцɢɢ ɞɥɹ ɷɥɟɦɟɧɬɚɪɧɨɣ цɢɤɥɢɱɟɫɤɨɣ 
ɩɪɨɝɪɚɦɦɵ ɬɢɩɚ while  (ɪɢɫ. 3). Ⱦɥɹ ɷɬɨɝɨ 
ɞɨɫɬɚɬɨɱɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɬɪɢ ɲɚɝɚ ɪɚɛɨɬɵ 
ɨɩɟɪɚɬɨɪɚ цɢɤɥɚ, ɧɚɱɢɧɚɹ ɫ ɧɨɦɟɪɚ  i=j+1.  

i:=j+1

i≤n
ɧɟɬ

ɞɚ
),min(),,max(,1:,, ijijij aaaaiaai 

 
Ɋɢɫɭɧɨɤ 3 - ɗɥɟɦɟɧɬɚɪɧɚɹ ɩɪɨɝɪɚɦɦɚ P2 ɬɢɩɚ «while» 

 

ɉɟɪɟɫɬɚɧɨɜɤɚ ɷɥɟɦɟɧɬɨɜ ɜ ɝɪɭɩɩɟ ɢɡ ɱɟɬɵɪёɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ  

aj ai ai+1 ai+2

 
ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɨɩɟɪɚɬɨɪɚɦɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɩɪɢɫɜɚɢɜɚɧɢɹ, ɤɨɬɨɪɵɟ 
ɩɨɤɚɡɵɜɚɸɬ, ɤɚɤ ɢɡɦɟɧɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 

ɜ ɷɬɢɯ ɩɨɡɢцɢɹɯ ɧɚ ɤɚɠɞɨɦ цɢɤɥɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɢɫɯɨɞɧɵɯ ɡɧɚɱɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɩɟɪɟɞ ɧɚɱɚɥɨɦ 
цɢɤɥɢɱɟɫɤɨɝɨ ɩɪɨцɟɫɫɚ: 

 

  1 ɲɚɝ:     �ଵ, �ଵ, �+ଵ,ଵ �+ଶଵ ≔ max(� , �) , min(� , �) , �+ଵ, �+ଶ   ; 

                                       2 ɲɚɝ:     �ଶ, �ଶ, �+ଵ,ଶ �+ଶଶ ≔ max(maxሺ� , �), �+ଵሻ, min(� , �) , minሺmax(�୨, �୧), �+ଵሻ, �+ଶ  ; 
                   3 ɲɚɝ:      �ଷ, �ଷ, �+ଵ,ଷ �+ଶଷ ≔ max(max(max(�୨, �), �+ଵ), �+ଶ),  min(� , �) , min(max(� , �), �+ଵ), min(max(max(� , �), �+ଵ), �+ଶ)  . 

 

ɂɡ ɷɬɢɯ ɲɚɝɨɜ ɜɢɞɧɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɣ ɮɭɧɤцɢɢ: 
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�ଶ = ሺ݆ < ݅ < �ሻ → ݅, � , �ሺ݅: �ሻ ≔ � + ͳ, max [� , max[�ሺ݅: �ሻ]], ݅            min[� , �୨], ݅ + ͳ       min [�+ଵ, max[� , �ሺ݅: ݅ሻ]], ݅ + ʹ       min [�+ଶ, max[� , �ሺ݅: ݅ + ͳሻ]], 
.  .  . �          min [an, max[a୨, aሺi: n − ͳሻ]]. 

ȼ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɪɚɦɤɚɯ ɭɤɚɡɚɧɵ ɧɨɦɟɪɚ 
ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ. Ɍɟɩɟɪɶ ɞɨɤɚɠɟɦ ɩɪɚɜɢɥɶɧɨɫɬɶ 
ɫɥɟɞɭɸɳɟɣ цɢɤɥɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɵ Pଶ = ݅ ܍�ܑܐ�  ,݅ ܗ܌ � � , � ≔݅ + ͳ, maxሺ�_݆, �_݅ ሻ, minሺ�_݆, �_݅ ሻ܌ܗ , 

ɝɞɟ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ do ɢ od ɹɜɥɹɸɬɫɹ ɨɛɵɱɧɵɦɢ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɮɪɚɝɦɟɧɬɨɜ ɩɪɨɝɪɚɦɦɵ. 
ɂɫɩɨɥɶɡɭɹ ɥɟɦɦɭ ɨ ɪɟɤɭɪɫɢɜɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ 
Д6Ж, ɡɚɦɟɧɢɦ ɩɪɨɝɪɚɦɦɭ Pଶ ɧɚ ɪɟɤɭɪɫɢɜɧɭɸ 
ɧɟцɢɤɥɢɱɟɫɤɭɸ ɩɪɨɝɪɚɦɦɭ Pଶ′  , ɤɨɬɨɪɚɹ ɛɭɞɟɬ 
ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: Pଶ′ = ݅ ܑ < ,݅ ܖ܍ܐܜ � � , � ≔ ݅ + ͳ, max(� , �), min(� , �); ሺ݆ < ݅ < �ሻ → ݅, � , �ሺ݅: �ሻ ≔ � + ͳ, max [� , max[�ሺ݅: �ሻ]], min[� , �], min [�+ଵ, max[� , �ሺ݅: ݅ሻ]], min [�+ଶ, max[�, �ሺ݅: ݅ + ͳሻ]], 

                    . . . min [  an  , max[a୨, aሺi: n − ͳሻ]]  .  ܑ ;

 

Ⱦɨɤɚɠɟɦ ɫɩɪɚɜɟɞɥɢɜɨɫɬɶ ɪɚɜɟɧɫɬɜɚ �ଶ = [Pଶ′ ] , ɱɬɨ 
ɷɤɜɢɜɚɥɟɧɬɧɨ ɞɨɤɚɡɚɬɟɥɶɫɬɜɭ �ଶ = [�ଶ]. ɇɚɣɞёɦ ɫ 
ɩɨɦɨɳɶɸ ɬɪɚɫɫɢɪɨɜɨɱɧɨɣ ɬɚɛɥɢцɵ ɩɪɨɝɪɚɦɦɧɭɸ 

ɮɭɧɤцɢɸ [Pଶ′ ] . 
 

Ɍɚɛɥɢцɚ 2. Ɍɪɚɫɫɢɪɨɜɨɱɧɚɹ ɬɚɛɥɢцɚ ɞɥɹ ɩɪɨɝɪɚɦɦɵ Pଶ′ 

Ɏɪɚɝ-

ɦɟɧɬ 

ɩɪɨ-

ɝɪɚɦɦɵ 

 

ɍɫɥɨɜɢɟ 

 

 Ɇɚɫɫɢɜ a 

 

i 

1 ݅  � �ଵሺͳ: �ሻ                            = �ሺͳ: �ሻ ݅ଵ = ݅ 

2 ݆ < ݅ଵ < � 

 

ሺʹ.ͳሻ  �ଶሺͳ: ݆ − ͳሻ         = �ଵሺͳ: ݆ − ͳሻ ሺʹ.ʹሻ  �ଶሺ݆ሻ                      = max[�ଵሺ݆ሻ, �ଵሺ݅ଵሻ] ሺʹ.͵ሻ  �ଶሺ݆ + ͳ: ݅ଵ − ͳሻ = �ଵሺ݆ + ͳ: ݅ଵ − ͳሻ ሺʹ.Ͷሻ  �ଶሺ݅ଵሻ                     = min[�ଵሺ݆ሻ, �ଵሺ݅ଵሻ] ሺʹ.ͷሻ  �ଶሺ݅ଵ + ͳ: �ሻ        = �ଵሺ݅ଵ + ͳ: �ሻ 

݅ଶ = ݅ଵ + ͳ 

3 ݆ < ݅ଶ < � ሺ͵.ͳሻ  �ଷሺͳ: ݆ − ͳሻ         = �ଶሺͳ: ݆ − ͳሻ ሺ͵.ʹሻ  �ଷሺ݆ሻ                      = max[�ଶሺ݆ሻ, max[�ଶሺ݅ଶ: �ሻ]] ሺ͵.͵ሻ  �ଷሺ݆ + ͳ: ݅ଶ − ͳሻ = �ଶሺ݆ + ͳ: ݅ଶ − ͳሻ ሺ͵.Ͷሻ  �ଷሺ݅ଶሻ                    = min[�ଶሺ݅ଶሻ, �ଶሺ݆ሻ] ሺ͵.ͷሻ  �ଷሺ݅ଶ + ͳሻ            =                   min[�ଶሺ݅ଶ + ͳሻ, max[�ଶሺ݆ሻ, �ଶሺ݅ଶ: ݅ଶሻ]] .   .   .           �ଷሺ�ሻ             = min[�ଶሺ�ሻ, max[�ଶሺ݆ሻ, �ଶሺ݅ଶ: � − ͳሻ]] 

݅ଷ = � + ͳ 
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ɍɫɥɨɜɢɟ: ሺ݅  �ሻ⋀ሺ݆ < ݅ଵሻ⋀ሺ݅ଵ < �ሻ⋀ሺ݆ < ݅ଶሻ⋀ሺ݅ଶ < �ሻ = ሺ݅  �ሻ⋀ሺ݆ < ݅ሻ⋀ሺ݅ < �ሻ⋀ሺ݆ < ݅ + ͳሻ⋀ሺ݅ + ͳ < �ሻ = ሺ݆ < ݅  �ሻ⋀ሺ݆ < ݅ + ͳ < �ሻ = ሺ݆ < ݅ < �ሻ 

 

ȿɫɥɢ ɩɪɨɫɥɟɞɢɬɶ ɡɚ ɢɡɦɟɧɟɧɢɟɦ ɞɚɧɧɵɯ ɩɨ 
ɬɪɚɫɫɢɪɨɜɨɱɧɨɣ ɬɚɛɥɢцɟ ɩɭɬёɦ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɢɫɤɥɸɱɟɧɢɹ ɜɫɟɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɣ 

ɢɧɞɟɤɫɨɜ, ɬɨ ɩɨɥɭɱɢɦ ɮɭɧɤцɢɸ ɪɟɤɭɪɫɢɜɧɨɣ 
ɩɪɨɝɪɚɦɦɵ. ɂɡ ɮɨɪɦɭɥɵ (3.1)  ɜ ɬɪɚɫɫɢɪɨɜɨɱɧɨɣ 
ɬɚɛɥɢцɟ (ɫɦ. ɬɚɛɥ. 2) ɜɵɜɨɞɢɦ: �ଷሺͳ: ݆ − ͳሻ = �ଶሺͳ: ݆ − ͳሻ = �ଵሺͳ: ݆ − ͳሻ = �ሺͳ: ݆ − ͳሻ �ଷሺͳ: ݆ − ͳሻ = �ଶሺͳ: ݆ − ͳሻ = �ଵሺͳ: ݆ − ͳሻ = �ሺͳ: ݆ − ͳሻ 

Ɍɚɤɢɦ ɠɟ ɫɩɨɫɨɛɨɦ ɢɡ ɮɨɪɦɭɥɵ (3.2)  ɩɨɥɭɱɚɟɦ: �ଷሺ݆ሻ = max[max[�ଵሺ݆ሻ, �ଵሺ݅ଵሻ], max[�ଶሺ݅ଵ + ͳ: �ሻ]] = max[max[�ሺ݆ሻ, �ሺ݅ሻ], max[�ଵሺ݅ + ͳ: �ሻ]] = max[max[�ሺ݆ሻ, �ሺ݅ሻ], max[�ሺ݅ + ͳ: �ሻ]] = max [�ሺ݆ሻ, max[�ሺ݅: �ሻ]] 
ɂɡ ɮɨɪɦɭɥɵ (3.3)  ɩɨɥɭɱɚɟɦ: �ଷሺ݆ + ͳ: ݅ଶ − ͳሻ                      = �ଶሺ݆ + ͳ: ݅ଶ − ͳሻ �ଷሺ݆ + ͳ: ݅ଵ + ͳ − ͳሻ              = �ଶሺ݆ + ͳ: ݅ଵ + ͳ − ͳሻ �ଷሺ݆ + ͳ: ݅ଵሻ = �ଶሺ݆ + ͳ: ݅ଵሻ = �ଵሺ݆ + ͳ: ݅ଵሻ, min[�ଵሺ݆ሻ, �ଵሺ݅ଵሻ] �ଷሺ݆ + ͳ: ݅ሻ = �ଶሺ݆ + ͳ: ݅ሻ = �ሺ݆ + ͳ: ݅ − ͳሻ, min[�ሺ݆ሻ, �ሺ݅ሻ] �ଷሺ݆ + ͳ: ݅ − ͳሻ                      = �ሺ݆ + ͳ: ݅ − ͳሻ �ଷሺ݅ሻ                                         = min[�ሺ݆ሻ, �ሺ݅ሻ] 
ɂɡ ɮɨɪɦɭɥɵ (3.4)  ɩɨɥɭɱɚɟɦ: �ଷሺ݅ଶሻ         = min[�ଶሺ݅ଶሻ, �ଶሺ݆ሻ] �ଷሺ݅ଵ + ͳሻ = min[�ଶሺ݅ଵ + ͳሻ, �ଶሺ݆ሻ] �ଷሺ݅ + ͳሻ = min[�ଵሺ݅ଵ + ͳሻ, max[�ଵሺ݆ሻ, �ଵሺ݅ଵሻ]]  = min[�ሺ݅ + ͳሻ, max[�ሺ݆ሻ, �ሺ݅ሻ]]  = min[�ሺ݅ + ͳሻ, max[�ሺ݆ሻ, �ሺ݅: ݅ሻ]] 
ɂɡ ɮɨɪɦɭɥɵ (3.5)  ɩɨɥɭɱɚɟɦ: �ଷሺ݅ଶ + ͳሻ = min[�ଶሺ݅ଶ + ͳሻ, max[�ଶሺ݆ሻ, �ଶሺ݅ଶ: ݅ଶሻ]] �ଷሺ݅ + ʹሻ = min[�ଶሺ݅ଵ + ʹሻ, max[�ଶሺ݆ሻ, �ଶሺ݅ଵ + ͳ: ݅ଵ + ͳሻ]]                      = min[�ଵሺ݅ଵ + ʹሻ, max[max[�ଵሺ݆ሻ, �ଵሺ݅ଵሻ], �ଶሺ݅ଵ + ͳ: ݅ଵ + ͳሻ]]      = min[�ሺ݅ + ʹሻ, max[�ሺ݆ሻ, �ሺ݅: ݅ + ͳሻ]]     ɢ  ɬ. ɞ. 
 

ȿɫɥɢ ɨɛɴɟɞɢɧɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɜɵɜɨɞɨɜ ɩɨ 
ɮɨɪɦɭɥɚɦ (3.1) ‒ (3.5) ɢɡ ɬɚɛɥ. 2 ɢ ɨɬɛɪɨɫɢɬɶ 
ɧɭɥɟɜɵɟ ɢɧɞɟɤɫɵ, ɬɨ ɩɨɥɭɱɢɦ ɩɪɨɝɪɚɦɦɧɭɸ 
ɮɭɧɤцɢɸ ɪɟɤɭɪɫɢɜɧɨɣ ɩɪɨɝɪɚɦɦɵ Pଶ′  .  Ɉɧɚ 
ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚɟɬ ɫ ɜɵɞɜɢɧɭɬɨɣ ɝɢɩɨɬɟɡɨɣ f2 ,  

ɬ.ɟ. �ଶ = [Pଶ′ ]. ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɥɟɦɦɭ ɨ 
ɪɟɤɭɪɫɢɜɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɩɪɨɝɪɚɦɦɵ ɢ 
ɬɟɨɪɟɦɭ ɩɪɚɜɢɥɶɧɨɫɬɢ Д3Ж, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ 
цɢɤɥɢɱɟɫɤɚɹ ɩɪɨɝɪɚɦɦɚ P2 ɬɚɤɠɟ ɩɪɚɜɢɥɶɧɚ.  

Шɚɝ 3. ȼɟɪɢɮɢɤɚɰɢɹ ɩɪɨɝɪɚɦɦɵ ɬɢɩɚ 
«ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ» 

Ⱦɚɥɟɟ ɩɟɪɟɯɨɞɢɦ ɤ ɞɨɤɚɡɚɬɟɥɶɫɬɜɭ ɩɪɚɜɢɥɶɧɨɫɬɢ 
ɫɥɟɞɭɸɳɟɣ ɷɥɟɦɟɧɬɚɪɧɨɣ ɩɪɨɝɪɚɦɦɵ P3 

(ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ), ɤɨɬɨɪɚɹ ɩɨɥɭɱɚɟɬɫɹ ɩɨɫɥɟ 
ɩɪɢɦɟɧɟɧɢɹ ɚɤɫɢɨɦɵ ɡɚɦɟɳɟɧɢɹ ɩɪɚɜɢɥɶɧɨɝɨ 
цɢɤɥɚ while ɟɝɨ ɮɭɧɤцɢɟɣ (ɪɢɫ.4). ȼɵɞɜɢɧɟɦ 
ɫɥɟɞɭɸɳɭɸ ɝɢɩɨɬɟɡɭ ɨ ɮɭɧɤцɢɢ ɩɪɨɝɪɚɦɦɵ P3 : 
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�ଷ = ሺ݆ < �ሻ → ݅, �ሺ݆ሻ, �ሺ݆ + ͳ: �ሻ ≔ � + ͳ, max[�ሺj: nሻ],                                                                                       ሺͷሻ min[�ሺ݆ + ͳሻ, max[�ሺ݆: ݆ሻ]], min[�ሺ݆ + ʹሻ, max[�ሺ݆: ݆ + ͳሻ]], min[�ሺ݆ + ͵ሻ, max[�ሺ݆: ݆ + ʹሻ]], 
. . . min[    aሺnሻ   , max[aሺj: n − ͳሻ]] . 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 4. ɗɥɟɦɟɧɬɚɪɧɚɹ ɩɪɨɝɪɚɦɦɚ Ɋ3 ɬɢɩɚ «ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ» 

 

ɍɩɪɨɫɬɢɦ ɡɚɩɢɫɶ ɮɭɧɤцɢɢ f3 , ɩɪɟɞɫɬɚɜɢɜ ɟё ɜ ɜɢɞɟ  �ଷ = ሺ݆ < �ሻ → ݅, �ሺ݆ሻ, �ሺ݆ + ͳ: �ሻ ≔ � + ͳ, max[�ሺ݆: �ሻ], �ሺ݆ + ͳ: �ሻ\�ሺ݆ሻ. 
ɋɢɦɜɨɥ «\» ɨɛɨɡɧɚɱɚɟɬ ɨɩɟɪɚцɢɸ ɢɫɤɥɸɱɟɧɢɹ 
ɷɥɟɦɟɧɬɨɜ. ɉɨɷɬɨɦɭ ɡɚɩɢɫɶ �ሺ݇: �ሻ\�ሺ݆: ݇ሻ 

ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɦɚɫɫɢɜɟ �ሺ݆: �ሻ ɫɪɟɞɢ ɷɥɟɦɟɧɬɨɜ �ሺ݇: �ሻ ɧɟɬ ɷɥɟɦɟɧɬɨɜ  ɷɬɨɝɨ ɠɟ ɦɚɫɫɢɜɚ, ɫɬɨɹɳɢɯ 
ɧɚ ɩɨɡɢцɢɹɯ ɨɬ j ɞɨ k  (j<k<n). Ɍɚɤɨɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ ɜɨɡɧɢɤɚɟɬ ɩɨɫɥɟ 
ɩɟɪɟɫɬɚɧɨɜɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬ.ɟ. 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ «ɜɫɩɥɵɥɢ» ɜ ɥɟɜɭɸ 
ɱɚɫɬɶ ɦɚɫɫɢɜɚ �ሺ݆: ݇ሻ, ɚ ɦɟɧɶɲɢɟ ɷɥɟɦɟɧɬɵ  
ɩɟɪɟɦɟɫɬɢɥɢɫɶ ɜ ɩɨɡɢцɢɢ a(k:n). 

ɉɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫ. 4 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɡ 
ɞɜɭɯ ɨɩɟɪɚɬɨɪɨɜ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ 
ɬɪɚɫɫɢɪɨɜɨɱɧɭɸ ɬɚɛɥɢцɭ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɜɨ 
ɜɬɨɪɨɦ ɨɩɟɪɚɬɨɪɟ ɛɥɨɤ-ɫɯɟɦɵ (ɬ.ɟ. ɜ ɮɭɧɤцɢɢ �ଶ) 

ɡɚɦɟɧɢɬɶ i ɧɚ j+1, ɬɨ ɩɨɥɭɱɢɬɫɹ ɩɪɨɝɪɚɦɦɧɚɹ 
ɮɭɧɤцɢɹ ДP3Ж , ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɫɨɜɩɚɞɚɬɶ ɫ �ଷ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɪɚɜɟɧɫɬɜɚ �ଷ = [�ଷ] ɫɥɟɞɭɟɬ 
ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɪɨɝɪɚɦɦɵ Ɋ3. 

Шɚɝ 4. ȼɟɪɢɮɢɤɚɰɢɹ ɩɨɞɩɪɨɝɪɚɦɦɵ ɬɢɩɚ 

«while» 

ɉɨɫɥɟɞɭɸɳɚɹ ɞɟɤɨɦɩɨɡɢцɢɹ ɫɬɪɭɤɬɭɪɵ ɢɫɯɨɞɧɨɣ 
ɩɪɨɝɪɚɦɦɵ Ɋ ɞɚёɬ ɫɥɟɞɭɸɳɢɣ ɩɪɨɫɬɨɣ ɮɪɚɝɦɟɧɬ 
ɞɥɹ ɜɟɪɢɮɢɤɚцɢɢ – цɢɤɥ ɬɢɩɚ  «while», 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫ. 5. Ɍɟɥɨ ɷɬɨɝɨ цɢɤɥɚ 
ɩɨɥɭɱɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɤɫɢɨɦɵ ɡɚɦɟɳɟɧɢɹ, 
ɩɭɬёɦ ɡɚɦɟɧɵ ɩɪɚɜɢɥɶɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ Ɋ3 

ɧɚ ɮɭɧɤцɢɸ �ଷ. 
ɋɮɨɪɦɭɥɢɪɭɟɦ ɝɢɩɨɬɟɡɭ ɞɥɹ ɩɪɨɝɪɚɦɦɵ Ɋ4 ɜ ɜɢɞɟ ɮɭɧɤцɢɢ �ସ : ሺ݆ < �ሻ → ݆, ݅, �ሺ݆: �ሻ ≔ �, � + ͳ, max[�ሺ݆: �ሻ], max[�ሺ݆ + ͳ: �ሻ\�ሺ݆ሻ],   max[�ሺ݆ + ʹ: �ሻ\�ሺ݆: ݆ + ͳሻ],                (6) max[�ሺ݆ + ͵: �ሻ\�ሺ݆: ݆ + ʹሻ],        .  .  . max[   �ሺ�: �ሻ  \  �ሺ݆: � − ͳሻ] . 

 
 

Ɋɢɫɭɧɨɤ 5 - ɗɥɟɦɟɧɬɚɪɧɚɹ ɩɪɨɝɪɚɦɦɚ P4 ɬɢɩɚ «while» 

݅ ≔ ݆ + ͳ 

ሺ݆ < ݅ < �ሻ → ݅, �ሺ݆ሻ, �ሺ݅:�ሻ ≔ � + ͳ, max[�ሺ݆ሻ, max[�ሺ݅:�ሻ]], min[�ሺ݅ሻ, �ሺ݆ሻ], min[�ሺ݅ + ͳሻ, max[�ሺ݆ሻ, �ሺ݅: ݅ሻ]], min[�ሺ݅ + ʹሻ, max[�ሺ݆ሻ, �ሺ݅: ݅ + ͳሻ]], 
min[aሺnሻ, max[aሺjሻ, aሺi: n − ͳሻ]]
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�ସ = ݆ ܍�ܑܐ� < ሺ݆ ܗ܌ � < �ሻ → ݅, �ሺ݆ሻ, �ሺ݆ + ͳ: �ሻ ≔ � + ͳ,                                    max[�ሺ݆: �ሻ] , �ሺ݆ + ͳ: �ሻ\�ሺ݆ሻ; ݆ ≔ ݆ + ͳ; 
 ;܌ܗ  

Ⱦɚɥɟɟ, ɢɫɩɨɥɶɡɭɹ ɥɟɦɦɭ ɨ ɪɟɤɭɪɫɢɜɧɨɦ 
ɩɪɟɞɫɬɚɜɥɟɧɢɢ Д6Ж, ɩɪɟɞɫɬɚɜɢɦ ɩɪɨɝɪɚɦɦɭ Ɋ4  ɜ 
ɪɟɤɭɪɫɢɜɧɨɣ ɚцɢɤɥɢɱɟɫɤɨɣ ɮɨɪɦɟ Pସ′  , ɱɬɨ 

ɭɩɪɨɫɬɢɬ ɩɨɥɭɱɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɮɭɧɤцɢɢ  ɢ 
ɫɚɦɭ ɜɟɪɢɮɢɤɚцɢɸ: Pସ′ = ݆ ܑ < ሺ݆ ܖ܍ܐܜ � < �ሻ → ݅, �ሺ݆ሻ, �ሺ݆ + ͳ: �ሻ ≔ � + ͳ,                                            max[�ሺ݆: �ሻ], �ሺ݆ + ͳ: �ሻ\�ሺ݆ሻ; ݆ ≔ ݆ + ͳ; ሺ݆ < �ሻ → ݆, ݅, �ሺ݆: �ሻ ≔ �, n + ͳ, max[�ሺ݆: �ሻ], max[�ሺ݆ + ͳ: �ሻ\�ሺ݆: ݆ሻ], max[�ሺ݆ + ʹ: �ሻ\�ሺ݆: ݆ + ͳሻ],           .  .  . max[�ሺ�: �ሻ\�ሺ݆: � − ͳሻ] ;  

 fi 

Ⱦɨɤɚɠɟɦ, ɱɬɨ fସ = [�ସ′]. Ⱦɥɹ ɷɬɨɝɨ ɜɵɜɟɞɟɦ ɢɡ ɬɪɚɫɫɢɪɨɜɨɱɧɨɣ ɬɚɛɥ.3 ɩɪɨɝɪɚɦɦɧɭɸ ɮɭɧɤцɢɸ  [�ସ′ ]. 
 

Ɍɚɛɥɢцɚ 3. Ɍɪɚɫɫɢɪɨɜɤɚ ɲɬɚɬɧɨɝɨ ɩɭɬɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ Pସ′  
Ɏɪɚɝ-

ɦɟɧɬ 

ɩɪɨ-

ɝɪɚɦɦɵ 

 

ɍɫɥɨɜɢɟ 

 

Ɇɚɫɫɢɜ �ሺͳ: �ሻ 

 ݆ 

1 ݆ < � �ଵሺͳ: �ሻ         = �ሺͳ: �ሻ ݆ଵ = ݆ 

2 ݆ଵ < � ሺʹ.ͳሻ   �ଶሺͳ: ݆ଵ − ͳሻ = �ଵሺͳ: ݆ଵ − ͳሻ ሺʹ.ʹሻ   �ଶሺ݆ଵሻ             = max[�ଵሺ݆ଵ: �ሻ] ሺʹ.͵ሻ   �ଶሺ݆ଵ + ͳ: �ሻ = �ଵሺ݆ଵ + ͳ: �ሻ\�ሺ݆ଵሻ 

݆ଶ = ݆ଵ 

3  �ଷሺͳ: �ሻ         = �ଶሺͳ: �ሻ ݆ଷ = ݆ଶ + ͳ 

4 ݆ଷ < � ሺͶ.ͳሻ   �ସሺͳ: ݆ଷ − ͳሻ = �ଷሺͳ: ݆ଷ − ͳሻ ሺͶ.ʹሻ   �ସሺ݆ଷሻ             = max[�ଷሺ݆ଷ: �ሻ] ሺͶ.͵ሻ   �ସሺ݆ଷ + ͳሻ     = max[�ଷሺ݆ଷ + ͳ: �ሻ\�ሺ݆ଷ: ݆ଷሻ] ሺͶ.Ͷሻ   �ସሺ݆ଷ + ʹሻ     = max[�ଷሺ݆ଷ + ʹ: �ሻ\�ሺ݆ଷ: ݆ଷ + ͳሻ] .   .   . �ସሺ�ሻ            = max[�ଷሺ�: �ሻ\�ሺ݆ଷ: � − ͳሻ] 

݆ସ = � 

 

ɉɪɨɫɥɟɞɢɦ ɬɨɥɶɤɨ ɡɚ ɢɡɦɟɧɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ � ɢ ɩɚɪɚɦɟɬɪɚ j : �ସሺͳ: ݆ଷ − ͳሻ = �ଷሺͳ: ݆ଷ − ͳሻ �ସሺͳ: ݆ଶሻ         = �ଷሺͳ: ݆ଶሻ �ସሺͳ: ݆ሻ         = �ଶሺͳ: ݆ଶሻ = �ଶሺͳ: ݆ଵሻ =  �ଵሺͳ: ݆ଵ − ͳሻ, max[�ଵሺ݆ଵ: nሻ]                           = �ሺͳ: ݆ − ͳሻ, max[�ሺ݆: nሻ] 
 �ସሺ݆ଷሻ         = max[�ଷሺ݆ଷ: �ሻ] �ସሺ݆ଶ + ͳሻ = max[�ଶሺ݆ଶ + ͳ: �ሻ] = max[�ଶሺ݆ଵ + ͳ: �ሻ] �ସሺ݆ଵ + ͳሻ = max[�ଵሺ݆ଵ + ͳ: �ሻ\�ሺ݆ଵሻ] �ସሺ݆ + ͳሻ = max[�ሺ݆ + ͳ: �ሻ\�ሺ݆ሻ] 
 �ସሺ݆ଷ + ͳሻ = max[�ଷሺ݆ଷ + ͳ: �ሻ\�ሺ݆ଷ: ݆ଷሻ] �ସሺ݆ଶ + ʹሻ = max[�ଶሺ݆ଶ + ʹ: �ሻ\�ሺ݆ଶ + ͳ: ݆ଶ + ͳሻ] �ସሺ݆ଵ + ʹሻ = max[�ଶሺ݆ଵ + ʹ: �ሻ\�ሺ݆ଵ + ͳ: ݆ଵ + ͳሻ]                     = max[�ଵሺ݆ଵ + ʹ: �ሻ\�ሺ݆ଵሻ\�ሺ݆ଵ + ͳ: ݆ଵ + ͳሻ] �ସሺ݆ + ʹሻ = max[�ሺ݆ + ʹ: �ሻ\�ሺ݆ଵ: ݆ଵ + ͳሻ]                     = max[�ሺ݆ + ʹ: �ሻ\�ሺ݆: ݆ + ͳሻ] .  .   . 



                                                        ɂɇɎɈɊɆȺɌɂɄȺ ɂ ɄɂȻȿɊɇȿɌɂɄȺ                               № 4(6), 2016     

                                                                                                                                                   Ⱦɨɧɟцɤ ȾɨɧɇɌɍ                                 
                                                                                                                              

                                          

96 

 

 

 �ସሺ�ሻ         = max[�ଷሺ�: �ሻ\�ሺ݆ଷ: � − ͳሻ]                     = max[�ଶሺ�: �ሻ\�ሺ݆ଶ + ͳ: � − ͳሻ]                     = max[�ଵሺ�: �ሻ\�ሺ݆ଵሻ\�ሺ݆ଵ + ͳ: � − ͳሻ]                     = max[�ሺ�: �ሻ\�ሺ݆ଵ: � − ͳሻ]                     = max[�ሺ�: �ሻ\�ሺ݆: � − ͳሻ]  ݆ସ = �. 

 

ɂɡ ɚɧɚɥɢɡɚ ɢɡɦɟɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ 
ɜɢɞɧɨ, ɱɬɨ ɩɟɪɟɦɟɳɚɥɢɫɶ ɬɨɥɶɤɨ ɬɟ ɷɥɟɦɟɧɬɵ, 
ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɫɥɟ  j-ɝɨ  ɧɨɦɟɪɚ. 
ɉɪɢɱёɦ, ɮɭɧɤцɢɨɧɚɥɶɧɨ ɢɡɦɟɧɟɧɢɟ ɩɨɥɧɨɫɬɶɸ 
ɫɨɜɩɚɞɚɸɬ ɫ ɜɵɞɜɢɧɭɬɨɣ ɝɢɩɨɬɟɡɨɣ. ȿɫɥɢ 
ɪɚɫɫɦɨɬɪɟɬɶ ɬɚɤɠɟ ɢ ɞɪɭɝɨɣ ɩɭɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɨɝɪɚɦɦɵ  Ɋ4 , ɫɜɹɡɚɧɧɵɣ ɫ ɥɨɠɧɨɫɬɶɸ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ሺ݆ଷ < �ሻ = false , ɬɨ 
ɫɨɜɩɚɞɚɬɶ ɛɭɞɭɬ ɧɟ ɬɨɥɶɤɨ ɞɚɧɧɵɟ, ɧɨ ɢ ɩɪɟɞɢɤɚɬ 
ɩɪɨɝɪɚɦɦɧɨɣ ɮɭɧɤцɢɢ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ 
ɜɵɩɨɥɧɟɧɢɟ ɪɚɜɟɧɫɬɜɚ  �ସ = [Pସ′ ] ɢ ɩɪɚɜɢɥɶɧɨɫɬɶ 
цɢɤɥɚ Ɋ4 . 

 

Шɚɝ 5. ȼɟɪɢɮɢɤɚɰɢɹ ɩɪɨɝɪɚɦɦɵ ɬɢɩɚ 
«ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ» 

 

ɇɚ ɩɨɫɥɟɞɧɟɦ ɷɬɚɩɟ ɩɪɨцɟɫɫ ɜɟɪɢɮɢɤɚцɢɢ 
ɫɜɨɞɢɬɫɹ ɤ ɞɨɤɚɡɚɬɟɥɶɫɬɜɭ ɩɪɚɜɢɥɶɧɨɫɬɢ 
ɷɥɟɦɟɧɬɚɪɧɨɣ  ɩɪɨɝɪɚɦɦɵ (ɪɢɫ.6), ɩɨɥɭɱɟɧɧɨɣ 
ɩɭɬёɦ ɫɜёɪɬɤɢ ɩɨ ɚɤɫɢɨɦɟ ɡɚɦɟɳɟɧɢɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɪɹɞɚ  ɞɨɤɚɡɚɧɧɵɯ ɪɚɧɟɟ 
ɩɪɚɜɢɥɶɧɵɯ ɩɨɞɩɪɨɝɪɚɦɦ. Ƚɢɩɨɬɟɡɭ ɨ 
ɩɪɨɝɪɚɦɦɧɨɣ ɮɭɧɤцɢɢ �ହ, ɪɟɚɥɢɡɭɟɦɭɸ 
ɩɪɨɝɪɚɦɦɨɣ Ɋ5 , ɩɪɟɞɫɬɚɜɢɦ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

 

 �ହ = ሺͳ < �ሻ → ݆, ݅, �ሺͳ: �ሻ ≔ �, � + ͳ, max[�ሺͳ: �ሻ],  max[�ሺʹ: �ሻ\�ሺͳሻ],  max[�ሺ͵: �ሻ\�ሺͳ: ʹሻ],        .  .  .  max[�ሺ�: �ሻ\�ሺͳ: � − ͳሻ]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ  6 - ɗɥɟɦɟɧɬɚɪɧɚɹ ɩɪɨɝɪɚɦɦɚ Ɋ5 ɬɢɩɚ «ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ» 

 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɬɨɪɨɜ 
ɩɪɨɝɪɚɦɦɵ, ɩɪɢɜɟɞɟɧɧɚɹ ɧɚ  ɪɢɫ.6,  ɩɨɡɜɨɥɹɟɬ 
ɥɟɝɤɨ ɩɨɥɭɱɢɬɶ ɩɪɨɝɪɚɦɦɧɭɸ ɮɭɧɤцɢɸ ДP5Ж  ɛɟɡ 
ɬɪɚɫɫɢɪɨɜɨɱɧɨɣ ɬɚɛɥɢцɵ. Ⱦɥɹ ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ 
ɜɨ ɜɬɨɪɨɦ ɨɩɟɪɚɬɨɪɟ (ɮɭɧɤцɢɢ �ସ) ɡɚɦɟɧɢɬɶ 

ɩɟɪɟɦɟɧɧɭɸ j ɧɚ ɤɨɧɫɬɚɧɬɭ 1. ɉɨɥɭɱɟɧɧɚɹ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ ɩɪɨɝɪɚɦɦɧɚɹ ɮɭɧɤцɢɹ ɩɨɥɧɨɫɬɶɸ 
ɫɨɜɩɚɞɚɟɬ ɫ ɝɢɩɨɬɟɡɨɣ, ɬ.ɟ. �ହ = [Pହ], ɱɬɨ 
ɩɨɞɬɜɟɪɠɞɚɟɬ ɩɪɚɜɢɥɶɧɨɫɬɶ Ɋ5 ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɪɚɜɢɥɶɧɨɫɬɶ ɢɫɯɨɞɧɨɣ ɩɪɨɝɪɚɦɦɵ Ɋ. 

ɉɨɫɤɨɥɶɤɭ ɡɧɚɱɟɧɢɹ ɮɭɧɤцɢɢ max ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɫɥɟɞɭɸɳɟɦɭ  ɧɟɪɚɜɟɧɫɬɜɭ  max[�ሺͳ: �ሻ]  max[�ሺʹ: �ሻ\�ሺͳሻ]  max[�ሺ͵: �ሻ \�ሺͳ: ʹሻ]  ⋯   , 

ɬɨ ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɷɥɟɦɟɧɬɵ ɦɚɫɫɢɜɚ �ሺͳ: �ሻ ɨɬɫɨɪɬɢɪɨɜɚɧɵ ɩɨ ɭɛɵɜɚɧɢɸ ɩɪɚɜɢɥɶɧɨ, 
ɬ.ɟ. ɫɩɪɚɜɟɞɥɢɜɨ  �ሺͳ: �ሻ = �OR�ሺ�ሺͳ: �ሻሻ. 

Ɂɚɤɥɸɱɟɧɢɟ 

 

ȼɨɡɪɚɫɬɚɸɳɚɹ ɫɥɨɠɧɨɫɬɶ ɢ ɜɚɠɧɨɫɬɶ 

Начало 

Мˈ˔˕о ˇˎя ˗о˓ˏ˖ˎы.

Конец 

j:=1 

ሺ݆ < �ሻ → ݆, ݅, �ሺ݆:�ሻ ≔ �,� + ͳ, max[�ሺ݆:�ሻ], max[�ሺ݆ + ͳ:�ሻ\�ሺ݆ሻ],                    max[aሺj + ʹ: nሻ\aሺj: j + ͳሻ], max[aሺj + ͵: nሻ\aሺj: j + ʹሻ], 
                  max[�ሺ�:�ሻ\�ሺ݆:� − ͳሻ].   .   . 
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ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɩɪɨɝɪɚɦɦ ɬɪɟɛɭɟɬ ɫɟɪɶёɡɧɨɝɨ 
ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɤɚɱɟɫɬɜɚ ɩɪɨɢɡɜɨɞɢɦɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ.  
ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɫɞɟɥɚɧɵ 
ɨɝɪɨɦɧɵɟ ɭɫɢɥɢɹ ɩɨ ɫɨɡɞɚɧɢɸ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (ɉɈ), 
ɦɟɬɨɞɨɜ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɚɧɚɥɢɡɚ 
ɤɨɪɪɟɤɬɧɨɫɬɢ ɉɈ Д8,9Ж. Ɍɪɚɞɢцɢɨɧɧɨɟ 
ɬɟɫɬɢɪɨɜɚɧɢɟ, ɨɩɢɪɚɹɫɶ ɧɚ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɦɟɬɨɞɵ ɢ 
ɦɨɳɧɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚцɢɢ,  ɨɞɧɚɤɨ,  ɧɟ ɦɨɝɭɬ 
ɢɫɤɥɸɱɢɬɶ ɩɪɢɦɟɧɟɧɢɟ ɮɨɪɦɚɥɶɧɵɯ ɦɟɬɨɞɨɜ 
ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɩɪɨɝɪɚɦɦ, ɨɫɨɛɟɧɧɨ – 

ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ. ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɩɭɬɶ 
ɜ ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦɵ ɤɚɱɟɫɬɜɚ ɉɈ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɫɨɱɟɬɚɧɢɢ ɦɟɬɨɞɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɜɟɪɢɮɢɤɚцɢɢ 
ɩɪɨɝɪɚɦɦ ɜ ɫɨɫɬɚɜɟ ɫɩɟцɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ CASE-ɫɢɫɬɟɦ Д10Ж. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜɵɩɨɥɧɟɧɚ  ɚɩɪɨɛɚцɢɹ 
ɮɨɪɦɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɜɟɪɢɮɢɤɚцɢɢ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ 
ɩɨɧɹɬɢɢ ɩɪɨɝɪɚɦɦɧɨɣ ɮɭɧɤцɢɢ. ɇɚ ɩɪɢɦɟɪɟ 
ɜɟɪɢɮɢɤɚцɢɢ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨɣ цɢɤɥɢɱɟɫɤɨɣ 
ɩɪɨɝɪɚɦɦɵ ɨɛɪɚɛɨɬɤɢ ɦɚɫɫɢɜɚ ɩɨɤɚɡɚɧɚ 
ɩɪɚɤɬɢɱɟɫɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɝɨ 
ɦɟɬɨɞɚ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɢɧɠɟɧɟɪɢɢ. 
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Фɟɞɹɟɜ Ɉ.ɂ. Фɨɪɦɚɥɶɧɚɹ ɜɟɪɢɮɢɤɚɰɢɹ ɰɢɤɥɢɱɟɫɤɢɯ ɩɪɨɝɪɚɦɦ. ȼ ɫɬаɬɶɟ ɪаɫɫɦаɬɪɢɜаɟɬɫя 
аɧаɥɢɬɢчɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɨɰɟɧɤɟ ɤɨɪɪɟɤɬɧɨɫɬɢ ɫɥɨɠɧɵɯ ɩɪɨɝɪаɦɦ. ɇа ɩɪɢɦɟɪɟ ɞɨɤаɡаɬɟɥɶɫɬɜа 
ɩɪаɜɢɥɶɧɨɫɬɢ ɩɪɨɝɪаɦɦɵ ɫɨɪɬɢɪɨɜɤɢ ɩɪɨɜɟɞɟɧа аɩɪɨɛаɰɢя ɬɟɨɪɟɬɢɤɨ-ɮɭɧɤɰɢɨɧаɥɶɧɨɝɨ ɦɟɬɨɞа 
ɜɟɪɢɮɢɤаɰɢɢ. Ɏɨɪɦаɥɢɡɦ ɩɪɨɝɪаɦɦɧɵɯ ɮɭɧɤɰɢɣ ɩɨɡɜɨɥɢɥ ɦаɬɟɦаɬɢчɟɫɤɢ ɫɬɪɨɝɨ ɩɪɟɨɞɨɥɟɬɶ 
ɫɥɨɠɧɨɫɬɢ ɞɨɤаɡаɬɟɥɶɫɬɜа ɩɪаɜɢɥɶɧɨɫɬɢ ɨɛɪаɛɨɬɤɢ ɷɥɟɦɟɧɬɨɜ ɦаɫɫɢɜа ɜɨ ɜɥɨɠɟɧɧɵɯ ɰɢɤɥаɯ.  
Ɋɟɡɭɥɶɬаɬɵ ɫɬаɬɶɢ ɩɨɞɬɜɟɪɠɞаɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢя ɞаɧɧɨɝɨ ɦɟɬɨɞа ɧа ɩɪаɤɬɢɤɟ ɜ 
ɩɪɨɝɪаɦɦɧɨɣ ɢɧɠɟɧɟɪɢɢ.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɟɪɢɮɢɤаɰɢя ɩɪɨɝɪаɦɦɵ, ɤɨɪɪɟɤɬɧɨɫɬɶ ɩɪɨɝɪаɦɦɵ, ɩɪɨɝɪаɦɦɧая ɮɭɧɤɰɢя, 
ɞɨɤаɡаɬɟɥɶɫɬɜɨ ɩɪаɜɢɥɶɧɨɫɬɢ ɩɪɨɝɪаɦɦɵ, ɬɟɨɪɟɬɢɤɨ-ɮɭɧɤɰɢɨɧаɥɶɧɵɣ ɩɨɞɯɨɞ. 
 

Fedyaev O. Formal verification cycle programs. The article deals with an analytical approach to the 

assessment of the correctness of complex programs. On the example of the proof of the correctness of the 

program sorting is carried out check method of the program functions. Formalisms of the program functions 

allow a mathematically rigorous proof the correctness perform nested loops with arrays. Article results 

confirm the possibility of using this method in practice in software engineering. 

 

Keywords: Verification of the program, program correctness, program function, proof of the correctness of 

the program, method of the program functions. 
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