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3.6.1. ˃ео̬ет̸̛̦̞ ̞̏до̥о̭т̞  ___________________________________________  235 

3.6.2. ʿо̭л̞до̦̞̭̏ть ̛̏ко̦̦̦̌́ ̬о̍от̛ _________________________________  238 

3.6.3. Ко̦т̬оль̦̞ п̛т̦̦̌́ ____________________________________________  239 

ˀо̚д̞л 4. О̭̦о̦̞̏ ̥етод̛ т̌ п̞д̵од̛ у ̴у̦к̶̞о̦̌ль̦о̥у п̬о̬̥̐̌у̦̦̞̏̌
 _______________________________________________________________ 240 

4.1. ˁуть ̴у̦к̶̞о̦̌ль̦о̐о п̬о̬̥̐̌у̦̦̏̌́ _________________________ 240 

4.1.1. І̭то̬̞́ ̬о̛̏̚тку д̶̛̛̭пл̛̞̦ т̌ ̟̟ о̭̦о̦̞̏ ̌̏̚д̦̦̌́  _________________  240 
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5.3.4. ˄̦̞̏е̬̭̌ль̛̦̜ ̭по̭̞̍ под̦̦̌́ д̵̛̦̌ _____________________________  300 
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т̌ ̭по̭о̛̍ ̏̚’́̚у̦̦̏̌́ ̵̛̥̞̦̦̚ ___________________________________ 305 

5.4.1. ˄̦̞̏е̬̭̌ль̛̦̜ ̭по̭̞̍ под̦̦̌́ д̵̛̦̌ _____________________________  305 

5.4.2. ʿ̬о̍ле̛̥ ̏̚'́̚у̦̦̏̌́ ̵̛̥̞̦̦̚ у ко̦тек̭т̞  ________________________  309 

5.4.3. ʿ̛̬̌̏л̌ ̏̚’́̚у̦̦̏̌́ у ̬еку̵̛̛̬̭̦̏ ̍лок̵̌ ________________________  311 
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ȼɋɌɍɉ 

 ɉɿɞɪɭɱɧɢɤ ɧɚɩɢɫɚɧɨ ɧɚ ɨɫɧɨɜɿ ɤɭɪɫɿɜ  ɥɟɤɰɿɣ ɡ ɥɨɝɿɱɧɨɝɨ ɬɚ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɿ ɚɜɬɨɪɢ ɱɢɬɚɥɢ ɩɪɨɬɹɝɨɦ ɬɪɢɜɚɥɨɝɨ 
ɩɟɪɿɨɞɭ ɭ ɇɚɰɿɨɧɚɥɶɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ "Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ" ɧɚ ɤɚɮɟɞɪɚɯ 
ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ ɿ ɦɟɪɟɠ; ɭ Ʌɶɜɿɜɫɶɤɨɦɭ 
ɞɟɪɠɚɜɧɨɦɭ ɿɧɫɬɢɬɭɬɿ ɧɨɜɿɬɧɿɯ ɬɟɯɧɨɥɨɝɿɣ ɬɚ ɭɩɪɚɜɥɿɧɧɹ ɿɦɟɧɿ ȼ.ɑɨɪɧɨɜɨɥɚ 
ɧɚ ɤɚɮɟɞɪɿ ɿɧɮɨɪɦɚɰɿɣɧɨ-ɤɨɦɩ‘ɸɬɟɪɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɬɚ ɫɢɫɬɟɦ ɿ ɤɚɮɟɞɪɿ 
ɡɚɝɚɥɶɧɨʀ ɟɤɨɥɨɝɿʀ ɬɚ ɟɤɨɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ (ɦ. Ʌɶɜɿɜ); ɜ ɍɤɪɚʀɧɫɶɤɿɣ 
ɚɤɚɞɟɦɿʀ ɞɪɭɤɚɪɫɬɜɚ ɧɚ ɤɚɮɟɞɪɿ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ 
(ɦ. Ʌɶɜɿɜ); ɭ ɇɚɰɿɨɧɚɥɶɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ 
ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɧɚ ɤɚɮɟɞɪɿ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ (ɦ. Ɋɿɜɧɟ); ɭ 
Ɍɟɯɧɨɥɨɝɿɱɧɨ-ɉɪɢɪɨɞɧɢɱɨɦɭ ɍɧɿɜɟɪɫɢɬɟɬɿ ɜ ȱɧɫɬɢɬɭɬɿ ɬɟɥɟɤɨɦɭɧɿɤɚɰɿɣ, 
ɤɨɦɩ’ɸɬɟɪɧɢɯ ɧɚɭɤ ɬɚ ɟɥɟɤɬɪɨɬɟɯɧɿɤɢ (ɦ. Ȼɢɞɝɨɳ, ɉɨɥɶɳɚ). 

ɍ ɩɿɞɪɭɱɧɢɤɭ ɜɢɫɜɿɬɥɟɧɿ ɨɫɧɨɜɢ ɥɨɝɿɱɧɨɝɨ ɬɚ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɨɫɧɨɜɧɿ ɦɟɯɚɧɿɡɦɢ ɥɨɝɿɱɧɢɯ ɜɢɫɥɿɞɿɜ, ɦɟɬɨɞɢ ɬɚ ɩɿɞɯɨɞɢ ɞɨ 
ɩɨɛɭɞɨɜɢ ɟɮɟɤɬɢɜɧɢɯ ɥɨɝɿɱɧɢɯ ɩɪɨɝɪɚɦ ɬɚ ɧɚɜɟɞɟɧɿ ɩɪɢɤɥɚɞɢ ʀɯ ɪɟɚɥɿɡɚɰɿʀ ɜ 
ɫɟɪɟɞɨɜɢɳɿ ɫɬɚɧɞɚɪɬɧɨɝɨ ɉɪɨɥɨɝɭ ɬɚ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ, ɩɨɞɚɧɿ ɨɫɧɨɜɧɿ  ɦɟɬɨɞɢ  
ɬɚ ɩɿɞɯɨɞɢ ɞɨ ɩɨɛɭɞɨɜɢ ɩɪɨɝɪɚɦ ɬɚ ʀɯ ɪɟɚɥɿɡɚɰɿʀ ɜ ɫɟɪɟɞɨɜɢɳɿ ɫɬɚɧɞɚɪɬɧɨɝɨ 
Ʌɿɫɩɭ ɬɚ Ⱥɜɬɨ Ʌɿɫɩɭ. ɉɿɫɥɹ ɜɢɤɥɚɞɟɧɧɹ ɨɫɧɨɜɧɨʀ ɦɟɬɨɞɢɤɢ ɩɨɛɭɞɨɜɢ ɥɨɝɿɱɧɢɯ 
ɬɚ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ, ɧɚɜɨɞɢɬɶɫɹ ʀɯ ɪɟɚɥɿɡɚɰɿɹ ɧɚ ɫɭɱɚɫɧɢɯ 
ɤɨɦɩ’ɸɬɟɪɚɯ ɬɚ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɿ ɦɟɬɨɞɢ ɩɨɛɭɞɨɜɢ 
ɟɥɟɝɚɧɬɧɢɯ ɥɨɝɿɱɧɢɯ ɩɪɟɞɢɤɚɬɿɜ ɿ ɮɭɧɤɰɿɣ ɬɚ ɩɪɢɤɥɚɞɧɢɯ ɩɪɨɝɪɚɦ ɜ ɬɟɪɦɿɧɚɯ 
ʀɯ ɪɟɚɥɿɡɚɰɿʀ. 

 ȼ ɨɫɧɨɜɭ ɫɭɱɚɫɧɢɯ ɦɨɜ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɨɤɥɚɞɟɧɨ ɦɨɜɭ 
ɉɪɨɥɨɝ [1-3], ɳɨ ɡ'ɹɜɢɥɚɫɹ ɜ 1970 ɪɨɰɿ ɜɨɞɧɨɱɚɫ ɡ ɬɚɤɢɦɢ ɩɨɲɢɪɟɧɢɦɢ 
ɦɨɜɚɦɢ ɹɤ ɉɚɫɤɚɥɶ ɿ ɋɿ. Ɉɪɿєɧɬɚɰɿɹ ɦɨɜ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ – ɰɟ 
ɧɟɬɪɚɞɢɰɿɣɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɬɟɯɧɿɤɢ: ɪɨɡɭɦɿɧɧɹ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ, 
ɫɬɜɨɪɟɧɧɹ ɛɚɡ ɡɧɚɧɶ,  ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɯ ɫɢɫɬɟɦ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ [4], ɫɢɫɬɟɦ 
ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɛ’єɤɬɿɜ, ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ [6], ɫɢɫɬɟɦ ɩɟɪɟɤɥɚɞɭ ɬɟɤɫɬɿɜ, 
ɿɧɮɨɪɦɚɰɿɣɧɨ-ɚɧɚɥɿɬɢɱɧɢɯ ɫɢɫɬɟɦ ɬɚ ɿɧɲɢɯ ɡɚɞɚɱ, ɹɤɿ ɩɪɢɣɧɹɬɨ ɜɿɞɧɨɫɢɬɢ ɞɨ 
ɩɪɨɛɥɟɦ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ [5]. ɉɪɢɧɰɢɩɨɜɚ ɜɿɞɦɿɧɚ ɦɨɜɢ ɉɪɨɥɨɝ ɜɿɞ 
ɬɪɚɞɢɰɿɣɧɢɯ ɦɨɜ ɜ ɬɨɦɭ, ɳɨ ɩɪɨɝɪɚɦɚ ɧɚ ɦɨɜɿ ɥɨɝɿɤɢ ɨɩɢɫɭє ɧɟ ɩɪɨɰɟɞɭɪɭ 
ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ, ɚ ɫɬɜɨɪɸє ɥɨɝɿɱɧɭ ɦɨɞɟɥɶ ɩɪɟɞɦɟɬɧɨʀ ɨɛɥɚɫɬɿ – ɞɟɹɤɿ 
ɮɚɤɬɢ ɜɿɞɧɨɫɧɨ ɜɥɚɫɬɢɜɨɫɬɟɣ ɞɚɧɨʀ ɩɪɟɞɦɟɬɧɨʀ ɨɛɥɚɫɬɿ ɿ ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ 
ɰɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɚ ɬɚɤɨɠ ɩɪɚɜɢɥɚ ɜɢɫɥɿɞɭ ɧɨɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɿ 
ɜɿɞɧɨɲɟɧɶ ɧɚ ɨɫɧɨɜɿ ɡɚɞɚɧɢɯ. Ɉɬɠɟ, ɉɪɨɥɨɝ є ɨɩɢɫɨɜɨɸ ɦɨɜɨɸ, ɚ ɧɟ 
ɩɪɨɰɟɞɭɪɧɨɸ. Ɉɫɧɨɜɧɿ ɩɨɧɹɬɬɹ ɦɨɜɢ ɞɨɫɜɿɞɱɟɧɢɦɢ ɩɪɨɝɪɚɦɿɫɬɚɦɢ 
ɫɩɪɢɣɦɚɸɬɶɫɹ ɛɟɡ ɨɫɨɛɥɢɜɢɯ ɡɚɬɪɭɞɧɟɧɶ, ɚ ɨɬ ɩɪɚɤɬɢɱɧɟ ɜɬɿɥɟɧɧɹ ɰɢɯ ɡɧɚɧɶ ɜ 

 

 

 

 

 

 

 

 

 

 



15 

ɤɨɪɢɫɧɿ ɿ ɟɮɟɤɬɢɜɧɿ ɩɪɨɝɪɚɦɢ ɜɢɤɥɢɤɚє ɩɟɜɧɿ ɭɫɤɥɚɞɧɟɧɧɹ. 
ȼ ɨɫɧɨɜɭ  ɫɭɱɚɫɧɢɯ  ɦɨɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɨɤɥɚɞɟɧɨ 

ɦɨɜɭ Ʌɿɫɩ, ɹɤɚ ɡɚɩɪɨɩɨɧɨɜɚɧɚ Ⱦɠ. Ɇɚɤɤɚɪɬɿ [12] ɜ 1960 ɪ. ɿ ɨɪɿєɧɬɨɜɚɧɚ  ɧɚ 
ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱ ɧɟɱɢɫɥɨɜɨɝɨ ɯɚɪɚɤɬɟɪɭ. Ⱥɧɝɥɿɣɫɶɤɚ ɧɚɡɜɚ ɦɨɜɢ Lisp є 
ɫɤɨɪɨɱɟɧɧɹɦ ɜɢɪɚɡɭ ɨɩɪɚɰɸɜɚɧɧɹ ɫɩɢɫɤɿɜ ɿ  ɩɿɞɤɪɟɫɥɸє  ɨɛɥɚɫɬɶ  ʀʀ 
ɡɚɫɬɨɫɭɜɚɧɧɹ. ɍ ɜɢɝɥɹɞɿ ɫɩɢɫɤɿɜ ɡɪɭɱɧɨ ɜɿɞɨɛɪɚɠɚɬɢ ɚɥɝɟɛɪɚʀɱɧɿ ɜɢɪɚɡɢ, 
ɦɧɨɠɢɧɢ, ɝɪɚɮɢ, ɩɪɚɜɢɥɚ ɜɢɜɨɞɭ, ɝɪɚɦɚɬɢɤɚ ɩɪɢɪɨɞɧɢɯ ɦɨɜ ɬɚ ɿɧɲɿ ɫɤɥɚɞɧɿ 
ɨɛ'єɤɬɢ. ɋɩɢɫɤɢ є ɨɞɧɿєɸ ɡ ɧɚɣɛɿɥɶɲ ɝɧɭɱɤɢɯ ɮɨɪɦ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ 
ɜ ɩɚɦ'ɹɬɿ ɤɨɦɩ'ɸɬɟɪɚ. 

 ɉɿɫɥɹ ɩɨɹɜɢ Ʌɿɫɩɭ [13-19] ɪɹɞɨɦ ɚɜɬɨɪɿɜ ɪɨɡɪɨɛɥɟɧɨ ɿɧɲɿ ɚɥɝɨɪɢɬɦɿɱɧɿ 
ɦɨɜɢ,  ɨɪɿєɧɬɨɜɚɧɿ ɧɚ ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ, ɫɟɪɟɞ ɹɤɢɯ ɫɥɿɞ 
ɜɿɞɡɧɚɱɢɬɢ ɉɥɟɧɟɪ, ɋɧɨɛɨɥ, Ɋɟɮɚɥ, ɉɪɨɥɨɝ [5]. Ɍɢɦ ɧɟ ɦɟɧɲɟ ɦɨɜɢ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɭɫɩɿɲɧɨ ɪɨɡɜɢɜɚɸɬɶɫɹ ɿ ɦɚɣɠɟ ɡɚ 
ɫɨɪɨɤɚɪɿɱɧɭ ɿɫɬɨɪɿɸ ɿɫɧɭɜɚɧɧɹ ɡ'ɹɜɢɥɨɫɹ ɪɹɞ ɞɿɚɥɟɤɬɿɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ: 
ɋɨmmɨn Lisp [14], MacLisp, R-Lisp [21], InterLisp, Standart Lisp, Reduce [22] ɬɚ 
ɪɹɞ ɿɧɲɢɯ. 

 ȼɿɞɡɧɚɱɢɦɨ, ɳɨ  ɜɿɞɦɿɧɢ ɦɿɠ ɧɢɦɢ ɧɟ ɧɨɫɹɬɶ ɩɪɢɧɰɢɩɨɜɨɝɨ ɯɚɪɚɤɬɟɪɭ ɿ 
ɡɜɨɞɹɬɶɫɹ, ɜ ɨɫɧɨɜɧɨɦɭ, ɞɨ ɧɟɫɭɬɬєɜɨʀ ɪɿɡɧɢɰɿ ɜ ɮɨɪɦɿ ɡɚɩɢɫɭ ɩɪɨɝɪɚɦɢ  ɬɚ 
ɧɚɛɨɪɿ ɜɛɭɞɨɜɚɧɢɯ ɮɭɧɤɰɿɣ. Ɍɨɦɭ ɩɪɨɝɪɚɦɿɫɬ, ɹɤɢɣ ɨɫɜɨʀɜ ɨɞɧɭ ɿɡ ɦɨɜ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɛɟɡ ɨɫɨɛɥɢɜɢɯ ɡɭɫɢɥɶ ɜ ɫɬɚɧɿ ɨɫɜɨʀɬɢ ɛɭɞɶ-
ɹɤɭ ɿɧɲɭ,  ɜɨɥɨɞɿɸɱɢ ɨɫɧɨɜɧɢɦɢ ɦɟɬɨɞɚɦɢ ɬɚ ɚɥɝɨɪɢɬɦɚɦɢ ɩɨɛɭɞɨɜɢ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ. 

 ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɨɱɟɜɢɞɧɿ ɩɟɪɟɜɚɝɢ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ ɩɟɪɟɞ 
ɩɪɨɰɟɞɭɪɧɢɦɢ, ɞɨɜɲɢɣ ɱɚɫ ɰɿ ɦɨɜɢ ɪɨɡɜɢɜɚɜɫɹ ɿ ɡɚɫɬɨɫɨɜɭɜɚɜɫɹ ɜ ɜɭɡɶɤɨɦɭ 
ɤɨɥɿ ɫɩɟɰɿɚɥɿɫɬɿɜ ɡ ɩɪɨɛɥɟɦ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ. Ʌɢɲɟ ɩɪɨɬɹɝɨɦ ɨɫɬɚɧɧɶɨɝɨ 
ɞɟɫɹɬɢɥɿɬɬɹ ɞɟɤɥɚɪɚɬɢɜɧɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɜɢɤɥɢɤɚɥɢ ɡɚɰɿɤɚɜɥɟɧɧɹ 
ɲɢɪɨɤɨɝɨ ɤɨɥɚ ɫɩɟɰɿɚɥɿɫɬɿɜ ɡ ɿɧɮɨɪɦɚɬɢɤɢ. Ɂɪɨɫɬɚɧɧɹ ɩɨɩɭɥɹɪɧɨɫɬɿ ɰɢɯ ɦɨɜ 
ɡɭɦɨɜɥɟɧɨ ɜɢɯɨɞɨɦ ɬɟɨɪɿʀ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ ɜ ɫɮɟɪɭ ɩɪɢɤɥɚɞɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

 ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɡ’ɹɜɢɥɢɫɹ ɩɪɟɫɬɢɠɧɿ ɧɚɰɿɨɧɚɥɶɧɿ ɩɪɨɟɤɬɢ 
ɫɬɜɨɪɟɧɧɹ ȿɈɆ ɧɨɜɢɯ ɩɨɤɨɥɿɧɶ ɜ ɹɤɢɯ ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɣ ɿɧɬɟɪɮɟɣɫ, 
ɨɪɿєɧɬɨɜɚɧɢɣ ɧɚ ɤɨɪɢɫɬɭɜɚɱɚ ɧɟɩɪɨɮɟɫɿɨɧɚɥɚ ɜ ɿɧɮɨɪɦɚɬɢɰɿ ɡɚɣɦɚє 
ɰɟɧɬɪɚɥɶɧɟ ɦɿɫɰɟ. 

 ɉɪɨɥɨɝ ɛɭɜ ɩɪɢɣɧɹɬɢɣ ɜ ɹɤɨɫɬɿ ɛɚɡɨɜɨʀ ɦɨɜɢ ɜ ɹɩɨɧɫɶɤɨɦɭ ɩɪɨɟɤɬɿ 
ȿɈɆ ɩ’ɹɬɨɝɨ ɩɨɤɨɥɿɧɧɹ, ɹɤɢɣ ɨɪɿєɧɬɨɜɚɧɢɣ ɧɚ ɞɨɫɥɿɞɠɟɧɧɹ ɦɟɬɨɞɿɜ ɥɨɝɿɱɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɿ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ. 

 Ɍɟɨɪɟɬɢɱɧɨɸ ɨɫɧɨɜɨɸ ɉɪɨɥɨɝɭ є ɫɢɦɜɨɥɶɧɚ ɥɨɝɿɤɚ, ɹɤɚ ɞɚє ɦɟɯɚɧɿɡɦ 
ɨɛɱɢɫɥɟɧɧɹ ɩɪɟɞɢɤɚɬɿɜ. ɐɿɣ ɦɨɜɿ  ɩɪɢɬɚɦɚɧɧɢɣ ɪɹɞ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɹɤɿ ɜɿɞɫɭɬɧɿ 
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ɜ ɬɪɚɞɢɰɿɣɧɢɯ ɦɨɜɚɯ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ⱦɨ ɧɢɯ ɜɿɞɧɨɫɹɬɶɫɹ:  ɦɟɯɚɧɿɡɦ ɥɨɝɿɱɧɨɝɨ 
ɞɨɜɟɞɟɧɧɹ ɡ ɩɨɲɭɤɨɦ ɿ ɩɨɜɟɪɧɟɧɧɹɦ,  ɜɛɭɞɨɜɚɧɢɣ ɦɟɯɚɧɿɡɦ ɫɩɿɜɫɬɚɜɥɟɧɧɹ ɡɿ 
ɡɪɚɡɤɨɦ, ɩɪɨɫɬɚ ɿ ɜɢɪɚɡɧɚ ɫɬɪɭɤɬɭɪɚ ɞɚɧɢɯ ɡ ɦɨɠɥɢɜɿɫɬɸ ʀʀ ɡɦɿɧɢ. ɉɪɨɥɨɝ 
ɜɿɞɪɿɡɧɹє ɨɞɧɚɤɨɜɚ ɫɬɪɭɤɬɭɪɚ ɞɚɧɢɯ ɿ ɩɪɨɝɪɚɦ. Ɉɫɤɿɥɶɤɢ ɞɚɧɿ ɿ ɩɪɨɝɪɚɦɢ ɧɟ 
ɜɿɞɪɿɡɧɹɸɬɶɫɹ, ɬɨ ʀɯ ɦɨɠɧɚ ɡɦɿɧɸɜɚɬɢ ɩɿɞ ɱɚɫ ɪɨɛɨɬɢ ɉɪɨɥɨɝ-ɫɢɫɬɟɦɢ. ȼ 
ɉɪɨɥɨɡɿ, ɹɤ ɿ ɭ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɜɚɯ ɜɿɞɫɭɬɧɿ ɜɤɚɡɿɜɧɢɤɢ, ɨɩɟɪɚɬɨɪɢ 
ɩɪɢɫɜɨɸɜɚɧɧɹ ɬɚ ɩɟɪɟɯɨɞɭ. ɉɪɢɪɨɞɧɿɦ ɦɟɬɨɞɨɦ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɭɬ є 
ɪɟɤɭɪɫɿɹ. Ɋɹɞ ɜɚɠɥɢɜɢɯ ɪɢɫ ɬɟɨɪɿʀ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɜɢɩɥɢɜɚє ɡ ɞɟɤɥɚɪɚɬɢɜɧɨɫɬɿ 
ɦɨɜ, ɳɨ ɞɨɡɜɨɥɹє ɪɨɡɭɦɿɬɢ ɩɪɨɝɪɚɦɭ ɧɟ ɞɨɫɥɿɞɠɭɸɱɢ ɞɢɧɚɦɿɤɢ ʀʀ ɜɢɤɨɧɚɧɧɹ. 
Ɉɞɧɚɤ ɿɫɬɢɧɧɚ ɩɨɬɭɠɧɿɫɬɶ ɰɢɯ ɦɨɜ ʉɪɭɧɬɭєɬɶɫɹ ɧɟ ɧɚ ɨɞɧɿɣ ɹɤɿɣɫɶ 
ɜɥɚɫɬɢɜɨɫɬɿ, ɚ ɜ ɫɭɤɭɩɧɨɦɭ ɿ ɝɪɚɦɨɬɧɨɦɭ ɩɨєɞɧɚɧɧɿ ɜɫɿɯ. Ɇɨɜɢ 
ɞɟɤɥɚɪɚɬɢɜɧɨɝɨ ɯɚɪɚɤɬɟɪɭ ɨɪɿєɧɬɨɜɚɧɿ ɧɟ ɧɚ ɪɨɡɪɨɛɤɭ ɪɨɡɜ’ɹɡɤɿɜ, ɚ ɧɚ 
ɫɢɫɬɟɦɚɬɢɱɧɢɣ ɿ ɮɨɪɦɚɥɿɡɨɜɚɧɢɣ ɨɩɢɫ ɡɚɞɚɱɿ ɡ ɬɢɦ, ɳɨɛ ɪɨɡɜ’ɹɡɨɤ ɜɢɩɥɢɜɚɜ ɿɡ 
ɫɤɥɚɞɟɧɨɝɨ ɨɩɢɫɭ. ȼ ɫɭɱɚɫɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɩɨɡɧɚɱɢɜɫɹ ɩɟɪɟɯɿɞ ɜɿɞ 
ɩɨɲɭɤɭ ɪɨɡɜ’ɹɡɤɭ ɞɨ ɜɢɡɧɚɱɟɧɧɹ ɬɨɝɨ, ɹɤɢɣ ɪɨɡɜ’ɹɡɨɤ є ɩɨɬɪɿɛɧɢɣ. əɤɳɨ ɦɨɜɢ 
ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɿɞɟɚɥɶɧɨ ɩɪɢɫɬɨɫɨɜɚɧɿ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɰɟɞɭɪɢ 
ɥɨɝɿɱɧɨɝɨ ɜɢɫɧɨɜɤɭ, ɬɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɦɨɜɢ ɞɨɡɜɨɥɹɸɬɶ ɛɭɞɶ-ɹɤɭ ɫɢɧɬɚɤɫɢɱɧɨ 
ɩɪɚɜɢɥɶɧɨ ɩɨɛɭɞɨɜɚɧɭ ɩɪɨɝɪɚɦɭ ɧɚ ɞɨɜɿɥɶɧɿɣ ɦɨɜɿ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡɚɩɢɫɚɬɢ ɭ 
ɜɢɝɥɹɞɿ ɮɭɧɤɰɿʀ, ɬɢɦ ɫɚɦɢɦ ɨɩɬɢɦɚɥɶɧɢɦ ɱɢɧɨɦ ɩɨɛɭɞɭɜɚɬɢ ɿɧɬɟɪɩɪɟɬɚɬɨɪ 
ɞɨɫɥɿɞɠɭɜɚɧɨʀ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

 ɉɿɞɪɭɱɧɢɤ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɜɨɯ ɱɚɫɬɢɧ, ɩɟɪɲɚ ɡ ɹɤɢɯ ɦɚє ɬɪɢ ɪɨɡɞɿɥɢ, 
ɞɪɭɝɚ – ɩ’ɹɬɶ  ɪɨɡɞɿɥɿɜ. ɍ ɩɟɪɲɨɦɭ ɪɨɡɞɿɥɿ ɜɢɤɥɚɞɚɸɬɶɫɹ ɨɫɧɨɜɢ ɥɨɝɿɱɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɨɫɧɨɜɧɿ ɩɿɞɯɨɞɢ ɬɚ ɩɪɢɧɰɢɩɢ ɩɨɛɭɞɨɜɢ ɥɨɝɿɱɧɢɯ ɩɪɟɞɢɤɚɬɿɜ 
ɬɚ ɩɪɨɝɪɚɦ, ɜɛɭɞɨɜɚɧɿ ɥɨɝɿɱɧɿ ɦɟɯɚɧɿɡɦɢ ɩɨɝɨɞɠɟɧɧɹ ɬɚ ɩɟɪɟ ɩɨɝɨɞɠɟɧɧɹ 
ɰɿɥɶɨɜɢɯ ɬɜɟɪɞɠɟɧɶ, ɥɨɝɿɱɧɨɝɨ ɜɢɜɨɞɭ, ɨɪɝɚɧɿɡɚɰɿʀ ɪɟɤɭɪɫɿɣ ɬɚ ɩɨɜɬɨɪɭ, 
ɜɿɞɫɿɤɚɧɧɹ ɬɚ ɜɢɛɨɪɭ ɥɨɝɿɱɧɨ ɜɢɜɿɪɟɧɨɝɨ ɪɨɡɜ’ɹɡɤɭ, ɫɩɨɫɨɛɢ ɮɨɪɦɭɜɚɧɧɹ ɬɚ 
ɪɨɛɨɬɢ ɡ ɛɚɡɚɦɢ ɞɚɧɢɯ ɿ ɮɚɣɥɚɦɢ.  

ɍ ɞɪɭɝɨɦɭ ɪɨɡɞɿɥɿ ɩɟɪɲɨʀ ɱɚɫɬɢɧɢ ɩɿɞɪɭɱɧɢɤɚ ɜɢɫɜɿɬɥɟɧɿ ɨɫɧɨɜɧɿ 
ɩɿɞɯɨɞɢ ɬɚ ɧɚɣɛɿɥɶɲ ɜɠɢɜɚɧɿ ɦɟɬɨɞɢ ɞɨ ɩɨɛɭɞɨɜɢ ɟɮɟɤɬɢɜɧɢɯ ɥɨɝɿɱɧɢɯ 
ɩɪɨɝɪɚɦ ɬɚ ɧɚɜɟɞɟɧɿ ɩɪɢɤɥɚɞɢ ʀɯ ɪɟɚɥɿɡɚɰɿʀ ɜ ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ. 
ɉɿɫɥɹ ɜɢɤɥɚɞɟɧɧɹ ɨɫɧɨɜɧɨʀ ɦɟɬɨɞɢɤɢ ɩɨɛɭɞɨɜɢ ɥɨɝɿɱɧɢɯ ɩɪɨɝɪɚɦ, ɧɚɜɨɞɢɬɶɫɹ 
ʀɯ ɪɟɚɥɿɡɚɰɿɹ ɧɚ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɚɯ ɬɚ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɿ 
ɦɟɬɨɞɢ ɩɨɛɭɞɨɜɢ ɟɥɟɝɚɧɬɧɢɯ ɥɨɝɿɱɧɢɯ ɩɪɟɞɢɤɚɬɿɜ ɬɚ ɩɪɨɝɪɚɦ ɜ ɫɟɪɟɞɨɜɢɳɿ 
Ɍɭɪɛɨ ɉɪɨɥɨɝɭ. ȼ ɡɚɤɥɸɱɧɨɦɭ ɪɨɡɞɿɥɿ ɩɟɪɲɨʀ ɱɚɫɬɢɧɢ ɩɿɞɪɭɱɧɢɤɚ ɜɿɞɡɧɚɱɟɧɿ 
ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɿ ɧɚɩɪɹɦɢ ɪɨɡɜɢɬɤɭ ɦɨɜ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚ 
ɞɨɰɿɥɶɧɨɫɬɿ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ. ȼ ɬɪɟɬɶɨɦɭ ɪɨɡɞɿɥɿ ɩɿɞɪɭɱɧɢɤɚ ɩɪɢɜɟɞɟɧɿ 
ɜɢɦɨɝɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɲɟɫɬɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɜ ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ 
ɬɚ  ɨɩɢɫɚɧɚ ɦɟɬɨɞɢɤɚ ʀɯ ɩɪɨɜɟɞɟɧɧɹ, ɨɮɨɪɦɥɟɧɧɹ ɡɜɿɬɭ ɬɚ ɡɚɯɢɫɬɭ ɜɢɤɨɧɚɧɨʀ 
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ɪɨɛɨɬɢ. ȼɢɦɨɝɢ ɫɮɨɪɦɭɥɶɨɜɚɧɿ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ ɪɨɛɨɬɢ ɦɨɠɭɬɶ 
ɜɢɤɨɧɭɜɚɬɢɫɹ ɹɤ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ ɜɢɤɥɚɞɚɱɚ, ɬɚɤ ɿ ɫɚɦɨɫɬɿɣɧɨ ɜɫɿɦɚ 
ɛɚɠɚɸɱɢɦɢ ɨɫɜɨʀɬɢ ɨɫɧɨɜɢ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚ ɧɚɛɭɬɢ ɩɪɚɤɬɢɱɧɢɯ 
ɧɚɜɢɤɿɜ ɪɨɡɪɨɛɤɢ ɩɪɢɤɥɚɞɧɢɯ ɩɪɨɝɪɚɦ ɜ ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ.  

ɍ ɧɚɫɬɭɩɧɢɯ ɬɪɶɨɯ ɪɨɡɞɿɥɚɯ ɞɪɭɝɨʀ ɱɚɫɬɢɧɢ ɪɨɡɝɥɹɧɭɬɿ ɬɟɨɪɟɬɢɱɧɿ ɬɚ 
ɩɪɚɤɬɢɱɧɿ ɚɫɩɟɤɬɢ ɩɨɛɭɞɨɜɢ ɟɮɟɤɬɢɜɧɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ. 
Ɏɭɧɤɰɿɣɧɚ ɫɤɟɪɨɜɚɧɿɫɬɶ ɩɪɨɝɪɚɦɢ, ɤɨɥɢ ɜɚɠɥɢɜɢɦ є ɪɟɡɭɥɶɬɚɬ - ɡɧɚɱɟɧɧɹ   
ɮɭɧɤɰɿʀ, ɞɨɡɜɨɥɹє ɩɢɫɚɬɢ ɿ ɜɿɞɥɚɝɨɞɠɭɜɚɬɢ ɫɤɥɚɞɧɿ ɩɪɨɝɪɚɦɧɿ ɤɨɦɩɥɟɤɫɢ.  
əɫɧɿɫɬɶ ɩɪɨɝɪɚɦ, ɱɿɬɤɟ ɪɨɡɞɿɥɟɧɧɹ ʀɯ ɮɭɧɤɰɿɣ, ɜɿɞɫɭɬɧɿɫɬɶ ɤɚɜɟɪɡɧɢɯ 
ɫɬɨɪɨɧɧɿɯ  ɟɮɟɤɬɿɜ є ɧɟɨɛɯɿɞɧɨɸ ɭɦɨɜɨɸ ɩɪɢ ɪɨɡɜ'ɹɡɚɧɧɿ ɥɨɝɿɱɧɨ ɫɤɥɚɞɧɢɯ 
ɡɚɞɚɱ, ɹɤɢɦɢ є ɡɚɞɚɱɿ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ.  

ɋɶɨɦɢɣ ɪɨɡɞɿɥ ɜɦɿɳɭє ɜɢɦɨɝɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɜ 
ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ 

Ɉɫɬɚɧɧɿɣ, ɜɨɫɶɦɢɣ ɪɨɡɞɿɥ ɩɿɞɪɭɱɧɢɤɚ ɩɪɢɫɜɹɱɟɧɢɣ ɜɢɤɥɚɞɟɧɧɸ ɫɭɬɿ 
ɫɢɫɬɟɦɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɨɫɜɨєɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ ɹɤ ɥɨɝɿɱɧɢɯ ɬɚɤ ɿ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ.   

ȼɟɫɶ ɦɚɬɟɪɿɚɥ ɜɢɤɥɚɞɚєɬɶɫɹ ɩɨɫɥɿɞɨɜɧɨ, ɥɨɝɿɱɧɨ ɡɜ’ɹɡɚɧɨ, ɩɨɱɢɧɚɸɱɢ ɜɿɞ 
ɩɪɨɫɬɿɲɢɯ ɩɨɧɹɬɶ ɬɚ ʀɯ ɩɪɨɝɪɚɦɧɢɯ ɪɟɚɥɿɡɚɰɿɣ ɞɨ ɛɿɥɶɲ ɫɤɥɚɞɧɢɯ ɬɚ ɰɿɤɚɜɢɯ ɭ 
ɬɟɨɪɟɬɢɱɧɨɦɭ ɬɚ ɩɪɢɤɥɚɞɧɨɦɭ ɫɟɧɫɿ.  

Ⱥɜɬɨɪɫɶɤɢɣ ɤɨɥɟɤɬɢɜ ɜɢɫɥɨɜɥɸє ɳɢɪɭ ɜɞɹɱɧɿɫɬɶ ɪɟɰɟɧɡɟɧɬɚɦ 
ɩɿɞɪɭɱɧɢɤɚ: ɡɚɜɿɞɭɜɚɱɭ ɤɚɮɟɞɪɢ ɩɪɢɤɥɚɞɧɨʀ ɦɚɬɟɦɚɬɢɤɢ ɇɍȼȽɉ ɩɪɨɮɟɫɨɪɭ, 
ɞ.ɬ.ɧ. Ɇɚɪɬɢɧɸɤɭ ɉ.Ɇ.; ɡɚɜɿɞɭɜɚɱɭ ɤɚɮɟɞɪɢ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ ɿ ɦɟɪɟɠ 
ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ "Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ" ɩɪɨɮɟɫɨɪɭ,  
ɞ.ɬ.ɧ. ɉɚɫɿɱɧɢɤɭ ȼ.ȼ.; ɡɚɜɿɞɭɜɚɱɭ ɤɚɮɟɞɪɢ ɩɪɢɤɥɚɞɧɨʀ ɦɚɬɟɦɚɬɢɤɢ 
Ʌɶɜɿɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦ. ȱ. Ɏɪɚɧɤɚ. ɩɪɨɮɟɫɨɪɭ, ɞ.ɮɿɡ-
ɦɚɬ.ɧ. ɋɚɜɭɥɿ ə.Ƚ.; ɡɚɜɿɞɭɜɚɱɭ ɜɿɞɞɿɥɭ Ɏɿɡɢɤɨ-ɦɟɯɚɧɿɱɧɨɝɨ ɿɧɫɬɢɬɭɬɭ ɿɦɟɧɿ 
Ƚ.ȼ. Ʉɚɪɩɟɧɤɚ ɇȺɇ ɍɤɪɚʀɧɢ, ɩɪɨɮɟɫɨɪɭ Ɍɟɯɧɨɥɨɝɿɱɧɨ-ɩɪɢɪɨɞɧɢɱɨɝɨ 
ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦ. ɋɧɿɞɟɰɶɤɢɯ (ɦ. Ȼɢɞɝɨɳ, ɉɨɥɶɳɚ) ɩɪɨɮɟɫɨɪɭ, ɞ.ɮɿɡ.-ɦɚɬ.ɧ. 
əɜɨɪɫɶɤɨɦɭ ȱ.Ɇ. ɡɚ ɪɟɰɟɧɡɭɜɚɧɧɹ ɪɨɛɨɬɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɡɚɭɜɚɠɟɧɧɹ ɬɚ 
ɮɚɯɨɜɟ ɿ ɡɦɿɫɬɨɜɧɟ ɨɛɝɨɜɨɪɟɧɧɹ ɜ ɩɪɨɰɟɫɿ ɩɿɞɝɨɬɨɜɤɢ ɬɚ ɜɢɞɚɧɧɹ ɩɿɞɪɭɱɧɢɤɚ. 

ɉɿɞɪɭɱɧɢɤ ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɫɬɭɞɟɧɬɿɜ, ɫɩɟɰɿɚɥɿɫɬɿɜ ɬɚ ɦɚɝɿɫɬɪɿɜ 
ɤɨɦɩ’ɸɬɟɪɧɢɯ ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ, ɩɪɢɤɥɚɞɧɨʀ ɦɚɬɟɦɚɬɢɤɢ ɬɚ ɫɩɨɪɿɞɧɟɧɢɯ 
ɬɟɯɧɿɱɧɢɯ ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ ɜɢɳɢɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɿɜ, ɚ ɬɚɤɨɠ ɦɨɠɟ ɛɭɬɢ 
ɤɨɪɢɫɧɢɦ ɮɚɯɿɜɰɹɦ ɡ ɪɨɡɪɨɛɥɟɧɧɹ ɩɪɢɤɥɚɞɧɢɯ ɫɢɫɬɟɦ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ, 
ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɨɛ’єɤɬɿɜ, ɿɧɬɟɥɟɤɬɭɚɥɶɧɨɝɨ ɨɩɪɚɰɸɜɚɧɧɹ 
ɞɚɧɢɯ, ɿɧɠɟɧɟɪɿʀ ɡɧɚɧɶ. 
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ɑȺɋɌɂɇȺ 1.  ɈɋɇɈȼɂ ɅɈȽІɑɇɈȽɈ ɉɊɈȽɊȺɆɍȼȺɇɇə 

 

Ɋɨɡɞɿɥ 1. Ɉɫɧɨɜɧɿ ɩɨɧɹɬɬɹ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

1.1. ɋɭɬь ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

1.1.1. ȼɫɬɭɩ ɞɨ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

Ʌɨɝɿɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ – ɰɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɦɨɜɨɸ ɥɨɝɿɱɧɢɯ 
ɜɢɫɥɨɜɥɸɜɚɧɶ ɚɛɨ ɬɜɟɪɞɠɟɧɶ. ɋɟɪɟɞ ɦɨɜ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 
ɧɚɣɩɨɲɢɪɟɧɿɲɚ ɦɨɜɚ ɉɪɨɥɨɝ, ɹɤɚ ɡ’ɹɜɢɥɚɫɹ ɜ 1970 ɪ. ɨɞɧɨɱɚɫɧɨ ɡ ɬɚɤɢɦɢ 
ɦɨɜɚɦɢ ɹɤ ɋȱ, ɉɚɫɤɚɥɶ. Ȳʀ ɨɪɿєɧɬɚɰɿɹ – ɧɟɬɪɚɞɢɰɿɣɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ, ɫɬɜɨɪɟɧɧɹ ɞɢɧɚɦɿɱɧɢɯ ɛɚɡ ɞɚɧɢɯ, ɪɨɡɭɦɿɧɧɹ 
ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ, ɟɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ, ɿɧɬɟɥɟɤɬɭɚɥɶɧɿ ɫɢɫɬɟɦɢ ɩɪɢɣɧɹɬɬɹ 
ɪɿɲɟɧɶ, ɿɧɮɨɪɦɚɰɿɣɧɨ-ɚɧɚɥɿɬɢɱɧɿ ɫɢɫɬɟɦɢ ɬɨɛɬɨ ɬɿ ɧɚɩɪɹɦɤɢ, ɹɤɿ ɩɪɢɣɧɹɬɨ 
ɧɚɡɢɜɚɬɢ ɡɚɞɚɱɚɦɢ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ. ɉɪɢɧɰɢɩɨɜɚ ɨɫɨɛɥɢɜɿɫɬɶ ɰɿєʀ ɦɨɜɢ, – 
ɬɟ, ɳɨ ɩɪɨɝɪɚɦɚ ɧɚ ɉɪɨɥɨɡɿ ɨɩɢɫɭє ɧɟ ɩɪɨɰɟɞɭɪɭ ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱɿ, ɚ ɥɨɝɿɱɧɭ 
ɦɨɞɟɥɶ ɩɪɟɞɦɟɬɧɨʀ ɝɚɥɭɡɿ – ɞɟɹɤɿ ɮɚɤɬɢ ɳɨɞɨ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɪɟɞɦɟɬɧɨʀ 
ɨɛɥɚɫɬɿ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɰɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɚ ɬɚɤɨɠ ɩɪɚɜɢɥɚ 
ɜɢɜɟɞɟɧɧɹ ɧɨɜɢɯ ɜɿɞɧɨɲɟɧɶ ɿ ɜɥɚɫɬɢɜɨɫɬɟɣ ɿɡ ɜɠɟ ɡɚɞɚɧɢɯ. Ɍɨɦɭ ɦɨɜɭ ɉɪɨɥɨɝ 
ɧɟɨɛɯɿɞɧɨ ɪɨɡɝɥɹɞɚɬɢ ɧɟ ɹɤ ɩɪɨɰɟɞɭɪɧɭ, ɚ ɹɤ ɨɩɢɫɨɜɭ. 

əɤ ɛɿɥɶɲɿɫɬɶ ɦɨɜ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ ɉɪɨɥɨɝ ɦɚє ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɪɟɚɥɿɡɚɰɿɣ 
[3; 5; 11], ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɩɟɜɧɢɦɢ ɫɟɦɚɧɬɢɱɧɢɦɢ ɿ ɫɢɧɬɚɤɫɢɱɧɢɦɢ 
ɨɫɨɛɥɢɜɨɫɬɹɦɢ. Ɇɢ ɛɭɞɟɦɨ ɪɨɡɝɥɹɞɚɬɢ ɛɚɡɨɜɢɣ, ɚɛɨ ɫɬɚɧɞɚɪɬɧɢɣ ɉɪɨɥɨɝ, 
ɡɧɚɧɧɹ ɹɤɨɝɨ ɞɚє ɡɦɨɝɭ ɥɟɝɤɨ ɚɞɚɩɬɭɜɚɬɢɫɹ ɞɨ ɤɨɧɤɪɟɬɧɨʀ ɣɨɝɨ ɪɟɚɥɿɡɚɰɿʀ. 

Ⱦɥɹ ɩɨɱɚɬɤɭ ɧɚ ɿɧɬɭʀɬɢɜɧɨɦɭ ɪɿɜɧɿ ɩɨɡɧɚɣɨɦɢɦɨɫɹ ɡ ɨɫɧɨɜɧɢɦɢ ɿɞɟɹɦɢ 
ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

 Ʌɨɝɿɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡɜɨɞɢɬɶɫɹ ɞɨ ɨɩɢɫɚɧɧɹ ɨɛ’єɤɬɿɜ ɿ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɧɢɦɢ. ȼɨɧɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ, ɹɤɳɨ ɡɚɞɚɱɚ ɦɨɠɟ ɛɭɬɢ 
ɡɜɟɞɟɧɚ ɞɨ ɨɩɢɫɚɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ ɨɛ‘єɤɬɿɜ. Ʉɨɥɢ ɦɢ ɝɨɜɨɪɢɦɨ ɮɪɚɡɭ: “Ⱦɠɨɧ 
ɦɚє ɤɧɢɝɭ”, ɬɨ ɬɢɦ ɫɚɦɢɦ ɜɫɬɚɧɨɜɥɸєɦɨ ɿɫɧɭɜɚɧɧɹ ɜɥɚɫɬɢɜɨɫɬɿ ɜɨɥɨɞɿɧɧɹ ɦɿɠ 
ɨɛ‘єɤɬɚɦɢ Ⱦɠɨɧ ɿ ɤɧɢɝɚ. ɉɨɪɹɞɨɤ ɫɥɿɞɭɜɚɧɧɹ ɨɛ‘єɤɬɿɜ ɦɚє ɩɪɢɧɰɢɩɨɜɟ 
ɡɧɚɱɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɣɨɝɨ ɡɦɿɧɚ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɿɧɢ ɡɦɿɫɬɭ ɮɪɚɡɢ. ɓɟ ɨɞɧɟ 
ɡɚɭɜɚɠɟɧɧɹ ɩɪɢɧɰɢɩɨɜɨɝɨ ɯɚɪɚɤɬɟɪɭ ɫɥɿɞ ɡɪɨɛɢɬɢ ɩɟɪɲ ɧɿɠ ɪɨɡɩɨɱɚɬɢ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɧɚ ɦɨɜɿ ɥɨɝɿɤɢ. Ʉɪɿɦ ɥɨɝɿɱɧɢɯ ɬɜɟɪɞɠɟɧɶ, ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ 
ɨɛ‘єɤɬɚɦɢ ɦɨɠɧɚ ɡɚɞɚɜɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɚɜɢɥ. ɇɚɩɪɢɤɥɚɞ, ɩɪɚɜɢɥɨ “Ⱦɜɿ 
ɥɸɞɢɧɢ є ɫɟɫɬɪɚɦɢ, ɹɤɳɨ ɜɨɧɢ ɨɛɢɞɜɿ є ɠɿɧɨɱɨɝɨ ɪɨɞɭ ɿ ɦɚɸɬɶ ɨɞɧɢɯ ɿ ɬɢɯ 
ɫɚɦɢɯ ɛɚɬɶɤɿɜ”. ȼɚɠɥɢɜɨ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɩɪɚɜɢɥɚ є ɫɩɪɨɳɟɧɢɦɢ, ɚɥɟ ɜɨɧɢ 
ɦɨɠɭɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɹɤ ɜɢɡɧɚɱɟɧɧɹ. Ɂɪɟɲɬɨɸ, ɿ ɧɟ ɫɥɿɞ ɱɟɤɚɬɢ, ɳɨɛ 
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ɨɡɧɚɱɟɧɧɹ ɞɚɜɚɥɨ ɜɫɟ ɩɪɨ ɨɡɧɚɱɭɜɚɧɢɣ ɨɛ’єɤɬ. Ɍɪɟɛɚ ɜɦɿɬɢ ɜ ɨɡɧɚɱɟɧɧɿ 
ɜɢɞɿɥɢɬɢ ɬɿ ɿɫɬɨɬɧɿ ɪɢɫɢ, ɹɤɿ ɞɨɩɨɦɨɠɭɬɶ ɪɨɡɜ‘ɹɡɚɬɢ ɤɨɧɤɪɟɬɧɭ ɩɪɢɤɥɚɞɧɭ ɱɢ 
ɧɚɭɤɨɜɭ ɡɚɞɚɱɭ. 

Ɋɨɡɜ’ɹɡɭɸɱɢ ɬɭ ɱɢ ɿɧɲɭ ɥɨɝɿɱɧɭ ɡɚɞɚɱɭ, ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ ɬɚɤɿ ɟɬɚɩɢ ʀʀ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɦɨɜɨɸ ɥɨɝɿɤɢ: 

1) ɨɝɨɥɨɲɟɧɧɹ ɞɟɹɤɢɯ ɮɚɤɬɿɜ ɩɪɨ ɨɛ’єɤɬɢ ɿ ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɧɢɦɢ; 
2) ɜɢɡɧɚɱɟɧɧɹ ɞɟɹɤɢɯ ɩɪɚɜɢɥ ɩɪɨ ɨɛ’єɤɬɢ ɿ ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɧɢɦɢ; 
3) ɮɨɪɦɭɥɸɜɚɧɧɹ ɡɚɩɢɬɿɜ ɩɪɨ ɨɛ’єɤɬɢ ɿ ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɧɢɦɢ. 
ɉɪɨɝɪɚɦɭ ɧɚ ɉɪɨɥɨɡɿ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɫɯɨɜɢɳɟ ɮɚɤɬɿɜ ɿ ɩɪɚɜɢɥ, ɚɛɨ 

ɛɚɡɭ ɞɚɧɢɯ, ɹɤɚ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɩɨɲɭɤɭ ɜɿɞɩɨɜɿɞɟɣ ɧɚ ɡɚɩɢɬɚɧɧɹ. 
ɉɪɨɝɪɚɦɭɜɚɧɧɹ ɧɚ ɉɪɨɥɨɡɿ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨɛ ɡɚɞɚɬɢ ɜɫɿ ɰɿ ɮɚɤɬɢ ɿ 

ɩɪɚɜɢɥɚ. ɉɪɨɥɨɝ-ɫɢɫɬɟɦɚ ɩɿɫɥɹ ɜɜɟɞɟɧɧɹ ɮɚɤɬɿɜ ɿ ɩɪɚɜɢɥ ɞɚє ɦɟɯɚɧɿɡɦ, ɳɨɛ 
ɪɨɛɢɬɢ ɥɨɝɿɱɧɿ ɜɢɫɧɨɜɤɢ, ɩɟɪɟɯɨɞɹɱɢ ɜɿɞ ɨɞɧɨɝɨ ɮɚɤɬɭ ɞɨ ɿɧɲɨɝɨ, ɜɿɞ ɨɞɧɨɝɨ 
ɩɪɚɜɢɥɚ ɞɨ ɧɚɫɬɭɩɧɨɝɨ, ɡɚɧɟɫɟɧɨɝɨ ɜ ɛɚɡɭ ɞɚɧɢɯ. 

ɉɪɢ ɪɨɛɨɬɿ ɜ ɫɟɪɟɞɨɜɢɳɿ ɉɪɨɥɨɝɭ ɦɿɠ ɤɨɪɢɫɬɭɜɚɱɟɦ ɿ ȿɈɆ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɳɨɫɶ ɩɨɞɿɛɧɟ ɞɨ ɞɿɚɥɨɝɭ. Ʉɥɚɜɿɚɬɭɪɚ ɤɨɦɩ’ɸɬɟɪɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ 
ɜɜɟɞɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ, ɚ ɞɢɫɩɥɟɣ ɞɥɹ ɜɢɜɟɞɟɧɧɹ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ. ɉɿɫɥɹ 
ɜɜɟɞɟɧɧɹ ɜɫɿɯ ɮɚɤɬɿɜ ɿ ɩɪɚɜɢɥ, ɳɨ ɫɬɨɫɭɸɬɶɫɹ ɡɚɞɚɱɿ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɜɫɿɯ 
ɡɚɩɢɬɿɜ ɡɝɿɞɧɨ ɡ ɫɢɧɬɚɤɫɢɫɨɦ  ɦɨɜɢ, ɡɞɿɣɫɧɸєɬɶɫɹ ɩɨɲɭɤ ɥɨɝɿɱɧɨ ɩɪɚɜɢɥɶɧɨʀ 
ɜɿɞɩɨɜɿɞɿ (ɦɨɠɥɢɜɨ ɧɟ ɨɞɧɨʀ) ɡ ɜɢɜɟɞɟɧɧɹɦ ɪɟɡɭɥɶɬɚɬɿɜ ɧɚ ɟɤɪɚɧ ɞɢɫɩɥɟɹ. 
əɤɳɨ ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɧɟ ɡɚɞɨɜɨɥɶɧɹɸɬɶ ɤɨɪɢɫɬɭɜɚɱɚ, ɮɨɪɦɭɥɸɸɬɶɫɹ 
ɧɨɜɿ ɡɚɩɢɬɢ ɚɛɨ ɩɨɩɨɜɧɸєɬɶɫɹ ɛɚɡɚ ɞɚɧɢɯ ɧɨɜɨɸ ɿɧɮɨɪɦɚɰɿєɸ ɿ ɡɚɞɚɱɚ 
ɪɨɡɜ’ɹɡɭєɬɶɫɹ ɩɨɜɬɨɪɧɨ. 

 

1.1.2. ȼɢɡɧɚɱɚɥьɧɿ ɩɨɧɹɬɬɹ ɬɚ ɨɡɧɚɱɟɧɧɹ 

ȼɜɟɞɟɦɨ ɩɨɫɥɿɞɨɜɧɨ ɨɫɧɨɜɧɿ  ɩɨɧɹɬɬɹ ɦɨɜɢ ɉɪɨɥɨɝ. Ɉɝɨɥɨɲɭɸɱɢ ɮɚɤɬ: 
“Ⱦɠɨɧɭ ɩɨɞɨɛɚєɬɶɫɹ Ɇɟɪɿ”, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɫɬɚɧɞɚɪɬɧɭ ɮɨɪɦɭ ɡɚɩɢɫɭ ɮɚɤɬɭ 

ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨɧ, ɦɟɪɿ). 
Ɉɬɠɟ, ɨɝɨɥɨɲɭɸɱɢ ɮɚɤɬɢ, ɧɟɨɛɯɿɞɧɨ ɞɨɬɪɢɦɭɜɚɬɢɫɹ ɬɚɤɢɯ ɩɪɚɜɢɥ: 
1) ȱɦɟɧɚ ɜɫɿɯ ɜɿɞɧɨɲɟɧɶ ɿ ɨɛ’єɤɬɿɜ ɩɨɱɢɧɚɸɬɶɫɹ ɡ ɦɚɥɨʀ ɛɭɤɜɢ. 
ɇɚɩɪɢɤɥɚɞ, ɩɨɞɨɛɚєɬьɫɹ, ɦɚє,  ɞɠɨɧ, ɦɟɪɿ. 

2) ɇɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɡɚɩɢɫɭєɬɶɫɹ ɿɦ’ɹ ɜɿɞɧɨɲɟɧɧɹ. ɉɨɬɿɦ ɜ ɞɭɠɤɚɯ ɱɟɪɟɡ 
ɤɨɦɭ ɡɚɩɢɫɭɸɬɶɫɹ ɜɫɿ ɿɦɟɧɚ ɨɛ’єɤɬɿɜ. 

3) Ʉɨɠɟɧ ɮɚɤɬ ɨɛɨɜ’ɹɡɤɨɜɨ ɡɚɤɿɧɱɭєɬɶɫɹ ɤɪɚɩɤɨɸ. 
ȼɢɡɧɚɱɚɸɱɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɚɤɬɿɜ ɜɿɞɧɨɲɟɧɧɹ  ɦɿɠ ɨɛ’єɤɬɚɦɢ, ɫɥɿɞ 

ɜɪɚɯɨɜɭɜɚɬɢ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɫɥɿɞɭɜɚɧɧɹ ɿɦɟɧ ɨɛ’єɤɬɿɜ ɜɫɟɪɟɞɢɧɿ ɤɪɭɝɥɢɯ ɞɭɠɨɤ. 
ɐɹ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɦɨɠɟ ɛɭɬɢ ɞɨɜɿɥɶɧɨɸ, ɚɥɟ ɹɤɳɨ ɦɢ ɨɞɢɧ ɪɚɡ ɜɫɬɚɧɨɜɢɥɢ 
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ɩɟɜɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ, ɬɨ ʀʀ ɧɟɨɛɯɿɞɧɨ ɩɨɫɬɿɣɧɨ ɞɨɬɪɢɦɭɜɚɬɢɫɹ. Ɉɬɠɟ, ɮɚɤɬ 
ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨɧ, ɦɟɪɿ) ɧɟ є ɬɢɦ ɫɚɦɢɦ, ɳɨ ɩɨɞɨɛɚєɬьɫɹ 
(ɦɟɪɿ, ɞɠɨɧ). 

ɋɥɿɞ ɦɚɬɢ ɧɚ ɭɜɚɡɿ, ɳɨ ɿɦɟɧɚ ɨɛ’єɤɬɿɜ ɦɨɠɭɬɶ ɦɚɬɢ ɪɿɡɧɭ ɿɧɬɟɪɩɪɟɬɚɰɿɸ 
ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ. ɇɚɩɪɢɤɥɚɞ: 

ɰɿɧɧɢɣ (ɡɨɥɨɬɨ).        /*  Ɂɨɥɨɬɨ ɦɚє ɰɿɧɧɿɫɬь.*/ 
ɠɿɧɤɚ(ɦɚɪɿɹ).           /*  Ɇɚɪɿɹ-ɠɿɧɤɚ.*/ 
ɛɚɬьɤɨ(ɿɜɚɧ,ɩɟɬɪɨ).     /*  Іɜɚɧ є ɛɚɬьɤɨɦ ɉɟɬɪɚ.*/ 
ɞɚɜɚɬɢ(ɞɠɨɧ,ɦɟɪɿ,ɤɧɢɝɚ)./* Ⱦɠɨɧ ɞɚє Ɇɟɪɿ ɤɧɢɝɭ.*/ 
Ɉɞɧɟ ɿ ɬɟ ɫɚɦɟ ɿɦ’ɹ ɦɨɠɟ ɩɨ-ɪɿɡɧɨɦɭ ɿɧɬɟɪɩɪɟɬɭɜɚɬɢɫɹ ɩɪɢɪɨɞɧɨɸ 

ɦɨɜɨɸ ɿ ɚɜɬɨɪ ɩɪɨɝɪɚɦɢ ɜɢɡɧɚɱɚє ɤɨɧɤɪɟɬɧɭ ɿɧɬɟɪɩɪɟɬɚɰɿɸ. ɉɨɤɢ ɩɨɫɥɿɞɨɜɧɨ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɨɞɧɚ ɿ ɬɚ ɫɚɦɚ ɿɧɬɟɪɩɪɟɬɚɰɿɹ ɿɦɟɧ, ɬɨ ɧɿɹɤɢɯ ɩɪɨɛɥɟɦ ɧɟ 
ɜɢɧɢɤɚє. ɋɥɿɞ ɫɤɚɡɚɬɢ, ɳɨ ɿɦɟɧɚ ɨɛ’єɤɬɿɜ, ɹɤɿ ɩɨɦɿɳɟɧɿ ɜ ɤɪɭɝɥɿ ɞɭɠɤɢ, 
ɧɚɡɢɜɚɸɬɶɫɹ ɚɪɝɭɦɟɧɬɚɦɢ, ɚ ɿɦ’ɹ ɜɿɞɧɨɲɟɧɧɹ, ɹɤɟ ɡɚɩɢɫɭєɬɶɫɹ ɩɟɪɟɞ 
ɤɪɭɝɥɢɦɢ ɞɭɠɤɚɦɢ, ɦɚє ɧɚɡɜɭ ɩɪɟɞɢɤɚɬɚ. ȱɦɟɧɚ ɜɿɞɧɨɲɟɧɶ ɿ ɨɛ’єɤɬɿɜ є ɰɿɥɤɨɦ 
ɞɨɜɿɥɶɧɢɦɢ. Ɉɞɧɚɤ, ɹɤ ɩɪɚɜɢɥɨ, ɿɦɟɧɚ ɨɛ’єɤɬɿɜ ɦɢ ɜɢɛɢɪɚєɦɨ ɬɚɤ,  ɳɨɛ ɜɨɧɢ 
ɧɚɝɚɞɭɜɚɥɢ ɧɚɦ, ɳɨ ɨɡɧɚɱɚɸɬɶ. Ɉɬɠɟ, ɡɚɡɞɚɥɟɝɿɞɶ ɫɥɿɞ ɜɢɡɧɚɱɢɬɢ, ɳɨ 
ɨɡɧɚɱɚɸɬɶ ɬɿ ɱɢ ɿɧɲɿ ɿɦɟɧɚ ɨɛ’єɤɬɿɜ ɿ ɜɿɞɧɨɲɟɧɶ ɿ ɹɤɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ʀɯ 
ɫɥɿɞɭɜɚɧɧɹ, ɞɨɬɪɢɦɭɸɱɢɫɶ ɧɚɞɚɥɿ ɜɢɡɧɚɱɟɧɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ. 

ȼɿɞɧɨɲɟɧɧɹ ɦɨɠɟ ɦɚɬɢ ɞɨɜɿɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɚɪɝɭɦɟɧɬɿɜ. 
ɇɚɩɪɢɤɥɚɞ: 
ɝɪɚɬɢ(ɞɠɨɧ, ɦɟɪɿ, ɮɭɬɛɨɥ). 
ɝɪɚɬɢ(ɿɜɚɧ (ɡɚɯɢɫɧɢɤ), ɩɟɬɪɨ 

(ɧɚɩɚɞɧɢɤ),ɝɪɚ(ɛɚɞɦɿɧɬɨɧ)). 
Ɍɚɤɢɣ ɫɩɨɫɿɛ ɞɨɡɜɨɥɹє ɡɚɩɢɫɭɜɚɬɢ ɫɤɥɚɞɧɿ ɜɡɚєɦɨɡɜ’ɹɡɤɢ ɦɿɠ ɨɛ’єɤɬɚɦɢ. 
ɍ ɉɪɨɥɨɡɿ ɦɨɠɧɚ ɨɝɨɥɨɲɭɜɚɬɢ ɮɚɤɬɢ, ɹɤɿ ɧɟ є ɿɫɬɢɧɧɢɦɢ. Ɉɬɠɟ, ɮɚɤɬɢ ɜ 

ɉɪɨɥɨɡɿ ɞɚɸɬɶ ɡɦɨɝɭ ɜɢɪɚɡɢɬɢ ɞɨɜɿɥɶɧɿ ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɨɛ’єɤɬɚɦɢ. 
ɋɭɤɭɩɧɿɫɬɶ ɮɚɤɬɿɜ ɜ ɉɪɨɥɨɡɿ (ɚ ɬɚɤɨɠ ɿ ɩɪɚɜɢɥ) ɭɬɜɨɪɸɸɬɶ ɛɚɡɭ ɞɚɧɢɯ. 

Ɍɟɪɦɿɧ "ɛɚɡɚ ɞɚɧɢɯ" ɛɭɞɟɦɨ ɜɠɢɜɚɬɢ ɤɨɠɟɧ ɪɚɡ, ɤɨɥɢ ɣɞɟɬɶɫɹ ɩɪɨ ɨɛ’єɞɧɚɧɧɹ 
ɪɹɞɭ ɮɚɤɬɿɜ (ɩɪɚɜɢɥ) ɞɥɹ ʀɯ ɫɭɦɿɫɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢ ɪɨɡɜ’ɹɡɚɧɧɿ 
ɤɨɧɤɪɟɬɧɨʀ ɡɚɞɚɱɿ. 

ɉɿɫɥɹ ɡɚɞɚɧɧɹ ɧɚɛɨɪɭ ɮɚɤɬɿɜ ɬɚ ɩɪɚɜɢɥ,  ɮɨɪɦɭɸɬɶɫɹ ɡɜɟɪɬɚɧɧɹ ɞɨ 
ɉɪɨɥɨɝɭ ɿɡ ɡɚɩɢɬɚɦɢ. Ⱦɥɹ ɰɶɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɩɟɰɿɚɥɶɧɢɣ ɫɢɦɜɨɥ “?”, 
ɩɿɫɥɹ ɹɤɨɝɨ ɣɞɟ ɬɢɪɟ. Ɋɨɡɝɥɹɧɟɦɨ ɡɚɩɢɬ: 

? – ɦɚє (ɦɟɪɿ, ɤɧɢɝɚ). 
ɉɪɚɜɢɥɚ ɮɨɪɦɭɜɚɧɧɹ ɡɚɩɢɬɿɜ ɰɿɥɤɨɦ ɚɧɚɥɨɝɿɱɧɿ ɩɪɚɜɢɥɚɦ ɨɝɨɥɨɲɟɧɧɹ 

ɮɚɤɬɿɜ, ɨɤɪɿɦ ɬɨɝɨ, ɳɨ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɫɬɨʀɬɶ ɫɩɟɰɿɚɥɶɧɢɣ ɫɢɦɜɨɥ ‘?’  ɿ ɬɢɪɟ. 
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ɉɿɫɥɹ ɮɨɪɦɭɥɸɜɚɧɧɹ ɡɚɩɢɬɭ ɿɧɿɰɿɸєɬɶɫɹ ɩɪɨɰɟɞɭɪɚ ɩɟɪɟɝɥɹɞɭ ɛɚɡɢ 
ɞɚɧɢɯ, ɹɤɚ ɪɚɧɿɲɟ ɜɜɟɞɟɧɚ ɜ ɫɢɫɬɟɦɭ. Ɂɞɿɣɫɧɸєɬɶɫɹ ɩɨɲɭɤ ɮɚɤɬɿɜ, ɹɤɿ ɦɨɠɭɬɶ 
ɛɭɬɢ ɩɨɪɿɜɧɹɧɿ ɿɡ ɡɚɩɢɬɨɦ. Ⱦɜɚ ɮɚɤɬɢ є ɩɨɪɿɜɧɹɧɧɿ, ɹɤɳɨ ɿɦɟɧɚ ɜɿɞɧɨɲɟɧɶ ɜ 
ɰɢɯ ɮɚɤɬɚɯ ɨɞɧɚɤɨɜɿ, ɿ ʀɯ ɚɪɝɭɦɟɧɬɢ ɩɨɩɚɪɧɨ ɡɛɿɝɚɸɬɶɫɹ. əɤɳɨ ɉɪɨɥɨɝ 
ɡɧɚɯɨɞɢɬɶ ɮɚɤɬ ɩɨɪɿɜɧɹɧɧɹ ɿɡ ɡɚɩɢɬɨɦ, ɬɨ ɜɿɞɩɨɜɿɞɶ ɛɭɞɟ "ɬɚɤ", ɜ 
ɩɪɨɬɢɥɟɠɧɨɦɭ ɜɢɩɚɞɤɭ – "ɧɿ". ȼɿɞɩɨɜɿɞɶ ɜɢɞɚєɬɶɫɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɿɞ 
ɡɚɩɢɬɨɦ. 

ɇɟɯɚɣ ɡɚɞɚɧɚ ɛɚɡɚ ɞɚɧɢɯ: 
ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨ, ɪɢɛɚ). 
ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨ, ɦɟɪɿ). 
ɩɨɞɨɛɚєɬьɫɹ (ɦɟɪɿ, ɤɧɢɝɚ). 
ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨ, ɤɧɢɝɚ). 
ɉɿɫɥɹ ɜɜɟɞɟɧɧɹ ɰɢɯ ɮɚɤɬɿɜ ɭ ɉɪɨɥɨɡɿ ɜɿɧ ɛɢ ɜɢɞɚɜ ɬɚɤɿ ɜɿɞɩɨɜɿɞɿ ɧɚ 

ɡɚɩɢɬɚɧɧɹ. 
?-ɩɨɞɨɛɚєɬьɫɹ (ɦɟɪɿ, ɞɠɨ). 
ɇɿ 
?-ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨ, ɦɟɪɿ). 
Ɍɚɤ 
?-ɤɨɪɨɥь (ɞɠɨ, ɮɪɚɧɰɿɹ). 
ɇɿ 
ȼɿɞɩɨɜɿɞɶ "ɧɿ" ɜ ɉɪɨɥɨɡɿ ɨɡɧɚɱɚє, ɳɨ ɧɿɳɨ ɜ ɛɚɡɿ ɞɚɧɢɯ ɧɟ ɦɨɠɟ ɛɭɬɢ 

ɩɨɪɿɜɧɹɧɟ ɡ ɰɢɦ ɡɚɩɢɬɨɦ, ɚɥɟ ɰɟ ɡɨɜɫɿɦ ɧɟ ɨɡɧɚɱɚє, ɳɨ ɰɟ ɬɜɟɪɞɠɟɧɧɹ є 
ɯɢɛɧɢɦ ɚɛɨ ɧɟ ɦɨɠɟ ɛɭɬɢ ɞɨɜɟɞɟɧɢɦ. 

Ɉɛɝɨɜɨɪɸɜɚɧɿ ɞɨɫɿ ɮɚɤɬɢ ɿ ɡɚɩɢɬɢ ɨɫɨɛɥɢɜɨɝɨ ɿɧɬɟɪɟɫɭ ɧɟ ɫɬɚɧɨɜɥɹɬɶ. 
ɉɨ ɫɭɬɿ, ɦɢ ɨɬɪɢɦɭєɦɨ ɬɭ ɿɧɮɨɪɦɚɰɿɸ, ɹɤɭ ɜɜɟɥɢ ɜ ɫɢɫɬɟɦɭ. Ⱦɥɹ 
ɜɢɳɟɧɚɜɟɞɟɧɨʀ ɛɚɡɢ ɞɚɧɢɯ ɡɦɿɫɬɨɜɧɿɲɢɦ ɛɭɜ ɛɢ ɡɚɩɢɬ: ”əɤɿ ɨɛ’єɤɬɢ 
ɩɨɞɨɛɚɸɬьɫɹ Ⱦɠɨ?” Ⱦɥɹ ɮɨɪɦɭɥɸɜɚɧɧɹ ɬɚɤɨɝɨ ɡɚɩɢɬɭ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɩɨɧɹɬɬɹ ɡɦɿɧɧɨʀ. Ɂɦɿɧɧɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɩɨɡɧɚɱɟɧɧɹ ɞɟɹɤɨɝɨ ɨɛ’єɤɬɚ, ɩɪɨ 
ɹɤɢɣ ɧɟɜɿɞɨɦɨ, ɱɢ ɜɿɧ є ɜ ɛɚɡɿ ɞɚɧɢɯ, ɱɢ ɧɿ. Ɂɦɿɧɧɚ ɤɨɧɤɪɟɬɢɡɭєɬɶɫɹ, ɹɤɳɨ 
ɿɫɧɭє ɨɛ’єɤɬ, ɹɤɢɣ ɩɨɡɧɚɱɟɧɢɣ ɰɿєɸ ɡɦɿɧɧɨɸ, ɜ ɩɪɨɬɢɜɧɨɦɭ ɪɚɡɿ ɡɦɿɧɧɚ є 
ɧɟɤɨɧɤɪɟɬɢɡɨɜɚɧɚ. ɍ ɉɪɨɥɨɡɿ ɿɫɧɭє ɞɨɦɨɜɥɟɧɿɫɬɶ, ɹɤɚ ɞɚє ɡɦɨɝɭ ɜɿɞɪɿɡɧɢɬɢ 
ɡɦɿɧɧɭ ɜɿɞ ɿɦɟɧɿ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛ’єɤɬɚ – ɤɨɠɧɟ ɿɦ’ɹ, ɹɤɟ ɪɨɡɩɨɱɢɧɚєɬɶɫɹ ɡ 
ɜɟɥɢɤɨʀ ɛɭɤɜɢ, ɧɚɡɢɜɚєɬɶɫɹ ɡɦɿɧɧɨɸ. Ɍɚɤ, ɡɚɩɢɬ “ɑɢ ɳɨ-ɧɟɛɭɞь 

ɩɨɞɨɛɚєɬьɫɹ Ⱦɠɨ”, – ɮɨɪɦɭɥɸєɬɶɫɹ ɬɚɤ: 
?-ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨ, ɏ). 
ɒɭɤɚɸɱɢ ɜɿɞɩɨɜɿɞɶ, ɩɪɨɝɪɚɦɚ ɧɚ ɉɪɨɥɨɡɿ ɨɪɝɚɧɿɡɨɜɭє ɩɟɪɟɝɥɹɞ ɛɚɡɢ 

ɞɚɧɢɯ ɬɚɤ, ɳɨɛ ɡɧɚɣɬɢ ɨɛ’єɤɬ, ɡ ɹɤɢɦ ɛɢ ɳɟ ɧɟɤɨɧɤɪɟɬɢɡɨɜɚɧɚ ɡɦɿɧɧɚ ɏ ɦɨɝɥɚ 
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ɛɢ ɛɭɬɢ ɩɨɪɿɜɧɹɧɚ. əɤɳɨ ɧɟɨɛɯɿɞɧɨ, ɡɦɿɧɧɢɦ ɦɨɠɧɚ ɞɚɜɚɬɢ ɞɨɜɲɿ ɿɦɟɧɚ. Ɍɚɤ, 
ɰɿɥɤɨɦ ɩɪɢɣɧɹɬɧɢɦ є ɡɚɩɢɫ 

?-ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨ, ɓɨ-ɧɟɛɭɞь_ ɳɨ ɩɨɞɨɛɚєɬьɫɹ ɞɠɨ). 
ɍ ɪɟɡɭɥɶɬɚɬɿ ɛɭɞɭɬɶ ɜɢɞɚɧɿ ɜɫɿ ɨɛ’єɤɬɢ, ɳɨ ɩɨɞɨɛɚɸɬɶɫɹ Ⱦɠɨ. ɉɿɫɥɹ 

ɨɬɪɢɦɚɧɧɹ ɩɟɪɲɨɝɨ ɪɟɡɭɥɶɬɚɬɭ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɟɰɿɚɥɶɧɨɝɨ ɦɚɪɤɟɪɚ 
ɜɿɞɦɿɱɚєɬɶɫɹ ɬɟ ɦɿɫɰɟ ɜ ɛɚɡɿ ɞɚɧɢɯ, ɡɜɿɞɤɢ ɜɡɹɬɚ ɰɹ ɜɿɞɩɨɜɿɞɶ ɿ ɨɱɿɤɭɸɬɶɫɹ 
ɩɨɞɚɥɶɲɿ ɜɤɚɡɿɜɤɢ ɤɨɪɢɫɬɭɜɚɱɚ. əɤɳɨ ɬɟɩɟɪ ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ RETURN, ɬɨ 
ɩɨɲɭɤ ɿɧɲɢɯ ɦɨɠɥɢɜɢɯ ɜɿɞɩɨɜɿɞɟɣ ɩɪɢɩɢɧɢɬɶɫɹ. ɉɪɢ ɧɚɬɢɫɤɚɧɧɿ ɤɥɚɜɿɲɿ ; 

ɩɪɨɞɨɜɠɭєɬɶɫɹ ɩɨɲɭɤ ɜɿɞɩɨɜɿɞɟɣ, ɩɨɱɢɧɚɸɱɢ ɡ ɦɿɫɰɹ, ɜɿɞɦɿɱɟɧɨɝɨ ɦɚɪɤɟɪɨɦ. 
ȼ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɦɢ ɝɨɜɨɪɢɦɨ, ɳɨ  ɩɪɨɝɪɚɦɚ ɧɚɦɚɝɚєɬɶɫɹ ɩɟɪɟɩɨɝɨɞɢɬɢ ɰɿɥɶ. 

əɤ ɰɟ ɛɭɞɟ ɡɞɿɣɫɧɸɜɚɬɢɫɶ? Ɂɚɛɭɜɚєɬɶɫɹ  ɡɧɚɱɟɧɧɹ "ɪɢɛɚ", ɹɤɢɦ 

ɤɨɧɤɪɟɬɢɡɨɜɚɧɚ ɧɚɲɚ ɡɦɿɧɧɚ ɿ ɡɧɚɯɨɞɢɬɶɫɹ ɞɥɹ ʀʀ ɩɨɝɨɞɠɟɧɧɹ ɮɚɤɬ 
"ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨ, ɦɟɪɿ)". Ɋɟɡɭɥɶɬɚɬɨɦ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ ɛɭɞɟ: 

ɓɨ-ɧɟɛɭɬь_ɳɨ ɩɨɞɨɛɚєɬьɫɹ ɞɠɨ = ɦɟɪɿ  
Ʉɨɥɢ ɜ ɛɚɡɿ ɞɚɧɢɯ ɧɟ ɡɚɥɢɲɢɬɶɫɹ ɠɨɞɧɨɝɨ ɮɚɤɬɭ ɞɥɹ ɩɨɝɨɞɠɟɧɧɹ 

ɨɬɪɢɦɚєɦɨ ɜɿɞɩɨɜɿɞɶ "ɧɿ". ɐɹ ɜɿɞɩɨɜɿɞɶ ɨɡɧɚɱɚє, ɳɨ ɜ ɛɚɡɿ ɧɟɦɚє ɛɿɥɶɲɟ 
ɮɚɤɬɿɜ, ɹɤɿ ɛ ɦɚɥɢ ɛɭɬɢ ɩɨɝɨɞɠɟɧɿ ɡ ɧɚɲɢɦ ɡɚɩɢɬɨɦ. 

əɤɳɨ ɛ ɦɢ ɯɨɬɿɥɢ ɫɮɨɪɦɭɜɚɬɢ ɫɤɥɚɞɧɿɲɢɣ ɡɚɩɢɬ: “ɑɢ ɩɨɞɨɛɚєɬьɫɹ 
Ⱦɠɨ ɿ Ɇɟɪɿ ɨɞɢɧ ɨɞɧɨɦɭ”, ɬɨ ɰɟ ɦɨɠɧɚ ɡɪɨɛɢɬɢ, ɫɮɨɪɦɭɜɚɜɲɢ ɞɜɚ 
ɡɚɩɢɬɢ, ɬɨɛɬɨ ɞɜɚ ɰɿɥɶɨɜɿ ɬɜɟɪɞɠɟɧɧɹ. ɉɨɞɿɛɧɚ ɤɨɦɛɿɧɚɰɿɹ ɰɿɥɟɣ ɞɨɫɢɬɶ ɱɚɫɬɨ 
ɜɠɢɜɚɧɚ ɜ ɉɪɨɥɨɡɿ, ɚ ɬɨɦɭ ɞɥɹ ɧɟʀ ɿɫɧɭє ɫɩɟɰɿɚɥɶɧɟ ɩɨɡɧɚɱɟɧɧɹ. 

ɇɟɯɚɣ ɡɚɞɚɧɚ ɛɚɡɚ: 
ɩɨɞɨɛɚєɬьɫɹ (ɦɚɪɿɹ, ɿɜɚɧ). 
ɩɨɞɨɛɚєɬьɫɹ (ɦɚɪɿɹ, ɜɢɧɨ). 
ɩɨɞɨɛɚєɬьɫɹ (ɿɜɚɧ, ɜɢɧɨ). 
ɩɨɞɨɛɚєɬьɫɹ (ɿɜɚɧ, ɦɚɪɿɹ). 
Ⱦɥɹ ɬɨɝɨ ɳɨɛ ɫɮɨɪɦɭɜɚɬɢ ɤɨɧ’ɸɧɤɰɿɸ (ɨɛ’єɞɧɚɧɧɹ) ɰɿɥɟɣ ɦɢ 

ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɤɨɦɭ: 
?-ɩɨɞɨɛɚєɬьɫɹ (ɿɜɚɧ, ɦɚɪɿɹ), ɩɨɞɨɛɚєɬьɫɹ (ɦɚɪɿɹ, 

ɿɜɚɧ). 
Ɉɫɤɿɥɶɤɢ ɨɛɢɞɜɿ ɰɿɥɿ ɩɨɝɨɞɠɭєɬɶɫɹ ɡ ɛɚɡɨɸ ɞɚɧɢɯ, ɜɿɞɩɨɜɿɞɶ ɛɭɞɟ "ɬɚɤ".  
ɉɨєɞɧɭɸɱɢ ɦɨɠɥɢɜɨɫɬɿ ɤɨɧ’ɸɧɤɰɿʀ ɰɿɥɟɣ ɬɚ ɩɨɧɹɬɬɹ ɡɦɿɧɧɨʀ, ɦɨɠɧɚ 

ɛɭɞɭɜɚɬɢ ɞɨɜɨɥɿ ɫɤɥɚɞɧɿ ɡɚɩɢɬɢ. Ʉɨɧ’ɸɧɤɰɿɸ ɰɿɥɟɣ ɦɨɠɧɚ ɩɨɞɚɬɢ ɜ ɡɚɩɢɬɿ ɹɤ 
ɫɩɢɫɨɤ ɰɿɥɟɣ. ɉɪɢ ɰɶɨɦɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɝɨɞɠɟɧɧɹ ɡ ɛɚɡɨɸ ɤɨɠɧɨʀ ɰɿɥɿ, 
ɩɨɱɢɧɚɸɱɢ ɡ ɤɪɚɣɧɶɨʀ ɥɿɜɨʀ ɰɿɥɿ ɜ ɩɨɪɹɞɤɭ ʀɯ ɡɚɩɢɫɭ. əɤɳɨ ɜɢɹɜɥɹєɬɶɫɹ ɮɚɤɬ, 
ɩɨɪɿɜɧɹɧɢɣ ɡ ɰɿɥɥɸ, ɬɨ ɩɪɨɝɪɚɦɚ ɧɚ ɉɪɨɥɨɡɿ ɡɚɥɢɲɚє ɜ ɰɶɨɦɭ ɦɿɫɰɿ ɦɚɪɤɟɪ. 
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Ʉɪɿɦ ɬɨɝɨ, ɞɟɹɤɿ ɡɦɿɧɧɿ, ɹɤɿ ɪɚɧɿɲɟ ɛɭɥɢ ɤɨɧɤɪɟɬɢɡɨɜɚɧɿ, ɬɟɩɟɪ 
ɪɨɡɤɨɧɤɪɟɬɢɡɭɸɬɶɫɹ. əɤɳɨ ɤɨɧɤɪɟɬɢɡɭєɬɶɫɹ ɩɟɜɧɚ ɡɦɿɧɧɚ, ɬɨ 
ɤɨɧɤɪɟɬɢɡɭɸɬɶɫɹ ɜɫɿ ɜɯɨɞɠɟɧɧɹ ɰɿєʀ ɡɦɿɧɧɨʀ ɜ ɩɪɚɜɢɥɨ. Ⱦɚɥɿ ɩɪɨɝɪɚɦɚ 
ɧɚɦɚɝɚєɬɶɫɹ ɡɚɞɨɜɨɥɶɧɢɬɢ ɫɜɨɝɨ ɫɭɫɿɞɚ ɩɪɚɜɨɪɭɱ, ɩɨɱɢɧɚɸɱɢ ɩɨɲɭɤ ɮɚɤɬɿɜ ɡ 
ɜɟɪɲɢɧɢ ɛɚɡɢ. əɤɳɨ ɰɿɥɶɨɜɟ ɪɿɲɟɧɧɹ ɧɟ ɜɢɤɨɧɭєɬɶɫɹ, ɜɿɞɛɭɜɚєɬɶɫɹ 
ɩɨɜɟɪɧɟɧɧɹ ɞɨ ɫɭɫɿɞɚ ɥɿɜɨɪɭɱ ɿ ɧɚɦɚɝɚɧɧɹ ɡɧɚɣɬɢ ɧɨɜɟ ɩɨɪɿɜɧɹɧɧɹ, ɩɨɱɢɧɚɸɱɢ 
ɡ ɦɿɫɰɹ, ɜɿɞɡɧɚɱɟɧɨɝɨ ɦɚɪɤɟɪɨɦ. Ɉɞɧɨɱɚɫɧɨ ɪɨɡɤɨɧɤɪɟɬɢɡɨɜɭɸɬɶɫɹ ɜɫɿ ɡɦɿɧɧɿ, 
ɹɤɿ ɤɨɧɤɪɟɬɢɡɭɜɚɥɢɫɹ ɩɪɢ ɞɨɫɹɝɧɟɧɧɿ ɞɚɧɨʀ ɰɿɥɿ. əɤɳɨ ɧɟ ɜɞɚєɬɶɫɹ ɡɧɚɣɬɢ 
ɧɨɜɟ ɩɨɝɨɞɠɟɧɧɹ ɞɥɹ ɤɪɚɣɧɶɨʀ ɥɿɜɨʀ ɰɿɥɿ, ɹɤɚ ɜɠɟ ɧɟ ɦɚє ɫɭɫɿɞɚ ɥɿɜɨɪɭɱ, ɬɨ ɜɫɹ 
ɤɨɧ’ɸɧɤɰɿɹ ɰɿɥɟɣ ɜɜɚɠɚєɬɶɫɹ ɧɟɩɨɝɨɞɠɟɧɨɸ. Ɍɚɤɚ ɩɨɜɟɞɿɧɤɚ ɉɪɨɥɨɝɭ, ɤɨɥɢ 
ɜɿɧ ɧɚɦɚɝɚєɬɶɫɹ ɧɟɨɞɧɨɪɚɡɨɜɨ ɩɨɝɨɞɢɬɢ ɰɿɥɿ, ɳɨ ɜɯɨɞɹɬɶ ɜ ɤɨɧ'ɸɧɤɰɿɸ ɰɿɥɟɣ, 
ɧɚɡɢɜɚєɬɶɫɹ ɩɨɲɭɤɨɦ ɡ ɩɨɜɟɪɧɟɧɧɹɦ (back tracing). 

əɤɳɨ ɞɟɹɤɢɣ ɮɚɤɬ ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɭɤɭɩɧɨɫɬɿ ɿɧɲɢɯ ɮɚɤɬɿɜ, ɬɨ ɞɥɹ ɰɶɨɝɨ 
ɞɨɰɿɥɶɧɨ ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɜɢɡɧɚɱɟɧɧɹɦ ɩɪɚɜɢɥɚ. ɉɿɞ ɩɪɚɜɢɥɨɦ ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ 
ɞɟɹɤɟ ɡɚɝɚɥɶɧɟ ɬɜɟɪɞɠɟɧɧɹ ɩɪɨ ɨɛ’єɤɬɢ ɚɛɨ ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɧɢɦɢ. 

Ⱦɨɩɭɫɬɢɦɨ, ɦɢ ɯɨɱɟɦɨ ɫɤɚɡɚɬɢ, ɳɨ Ⱦɠɨɧɭ ɩɨɞɨɛɚɸɬɶɫɹ ɜɫɿ ɥɸɞɢ. Ɉɞɢɧ 
ɿɡ ɫɩɨɫɨɛɿɜ ɪɟɚɥɿɡɚɰɿʀ ɰɶɨɝɨ – ɰɟ ɡɚɩɢɫ ɨɤɪɟɦɨɝɨ ɮɚɤɬɭ ɞɥɹ ɤɨɠɧɨɝɨ ɱɨɥɨɜɿɤɚ, 
ɳɨ ɩɨɞɨɛɚєɬɶɫɹ Ⱦɠɨɧɭ. Ɍɚɤɢɣ ɫɩɨɫɿɛ є ɞɨɜɨɥɿ ɫɤɥɚɞɧɢɦ, ɬɢɦ ɛɿɥɶɲɟ, ɹɤɳɨ ɜ 
ɛɚɡɿ ɡɭɫɬɪɿɧɟɬɶɫɹ ɛɿɥɶɲɟ ɫɨɬɧɿ ɿɦɟɧ. Ⱦɪɭɝɢɣ ɫɩɨɫɿɛ ɜɢɪɚɡɢɬɢ ɮɚɤɬ, ɳɨ Ⱦɠɨɧɭ 
ɩɨɞɨɛɚɸɬɶɫɹ ɜɫɿ ɥɸɞɢ – ɰɟ ɫɤɚɡɚɬɢ, ɳɨ Ⱦɠɨɧɭ ɩɨɞɨɛɚєɬɶɫɹ ɛɭɞɶ-ɹɤɢɣ ɨɛ’єɤɬ 
ɡɚ ɭɦɨɜɢ, ɳɨ ɰɟɣ ɨɛ’єɤɬ є ɥɸɞɢɧɨɸ. 

Ɍɚɤɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ є ɤɨɦɩɚɤɬɧɿɲɢɦ, ɚ ɡɧɚɱɢɬɶ, ɿ ɞɨɰɿɥɶɧɿɲɢɦ. ȼ 
ɩɪɢɪɨɞɧɿɣ ɦɨɜɿ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɪɚɜɢɥɚ ɦɢ ɦɨɠɟɦɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɡɜ’ɹɡɤɭ 
"ɹɤɳɨ". ɇɚɩɪɢɤɥɚɞ: 

- ə ɤɨɪɢɫɬɭɸɫɹ ɩɚɪɚɫɨɥьɤɨɸ, ɹɤɳɨ ɿɞɟ ɞɨɳ. 
- Ⱦɠɨɧ ɤɭɩɭє ɜɢɧɨ, ɹɤɳɨ ɜɨɧɨ ɞɟɲɟɜɲɟ ɜɿɞ ɩɢɜɚ. 
ɉɪɚɜɢɥɚ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɿ ɞɥɹ ɬɨɝɨ, ɳɨɛ ɞɚɬɢ ɨɡɧɚɱɟɧɧɹ: 
ɏ є ɩɬɚɯɨɦ, ɹɤɳɨ:  
                    ɏ – ɠɢɜɚ ɿɫɬɨɬɚ ɿ  
                    ɏ – ɦɚє ɩɿɪ’ɹ. 
Ⱥɛɨ 
ɏ ɿ ɍ є  ɫɟɫɬɪɚɦɢ, ɹɤɳɨ : 
                    ɏ ɿ ɍ  – ɠɿɧɤɢ ɬɚ 
                    ɏ ɿ ɍ ɦɚɸɬь ɫɩɿɥьɧɢɯ ɪɨɞɢɱɿɜ. 
Ɍɪɟɛɚ ɦɚɬɢ ɧɚ ɭɜɚɡɿ, ɳɨ ɤɨɠɧɟ ɜɯɨɞɠɟɧɧɹ ɡɦɿɧɧɨʀ  ɜ ɩɪɚɜɢɥɨ ɨɡɧɚɱɚє 

ɨɞɢɧ ɿ ɬɨɣ ɫɚɦɢɣ ɨɛ’єɤɬ. 
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Ɋɨɡɝɥɹɧɟɦɨ ɤɿɥɶɤɚ ɩɪɢɤɥɚɞɿɜ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɚɜɢɥ, ɪɨɡɩɨɱɢɧɚɸɱɢ ɡ 
ɩɪɚɜɢɥɚ, ɳɨ ɦɿɫɬɢɬɶ ɨɞɧɭ ɡɦɿɧɧɭ ɿ ɤɨɧ’ɸɧɤɰɿɸ: 

Ⱦɠɨɧɭ ɩɨɞɨɛɚєɬьɫɹ ɛɭɞь-ɯɬɨ, ɤɨɦɭ ɩɨɞɨɛɚєɬьɫɹ ɜɢɧɨ  
ɚɛɨ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɡɦɿɧɧɨʀ 
Ⱦɠɨɧɭ ɩɨɞɨɛɚєɬьɫɹ ɏ, ɹɤɳɨ ɏ ɩɨɞɨɛɚєɬьɫɹ ɜɢɧɨ. 
ɍ ɉɪɨɥɨɡɿ ɩɪɚɜɢɥɨ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɡɚɝɨɥɨɜɤɚ ɩɪɚɜɢɥɚ ɿ ɬɿɥɚ ɩɪɚɜɢɥɚ, ɹɤɿ 

ɡ’єɞɧɭɸɬɶɫɹ ɫɢɦɜɨɥɨɦ : - (ɹɤɳɨ). Ɍɨɦɭ ɧɚɲɟ ɩɪɚɜɢɥɨ ɧɚ ɉɪɨɥɨɡɿ ɧɚɛɭɜɚє 
ɜɢɝɥɹɞ: 

ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨɧ, ɏ) : – ɩɨɞɨɛɚєɬьɫɹ (ɏ, ɜɢɧɨ). 
ɉɪɚɜɢɥɨ ɡɚɤɿɧɱɭєɬɶɫɹ ɤɪɚɩɤɨɸ. əɤɳɨ ɡɦɿɧɧɚ, ɹɤɚ ɜɯɨɞɢɬɶ ɜ ɩɪɚɜɢɥɨ, 

ɤɨɧɤɪɟɬɢɡɨɜɚɧɚ, ɬɨ ɜɫɿ ɜɯɨɞɠɟɧɧɹ ɡɦɿɧɧɨʀ ɏ ɜ ɰɶɨɦɭ ɩɪɚɜɢɥɿ ɤɨɧɤɪɟɬɢɡɭєɬɶɫɹ 
ɰɢɦ ɡɧɚɱɟɧɧɹɦ. 

ɉɪɨɞɟɦɨɧɫɬɪɭєɦɨ ɞɿɸ ɩɪɚɜɢɥɚ, ɹɤɟ ɜɢɤɨɪɢɫɬɨɜɭє ɛɿɥɶɲɟ ɧɿɠ ɨɞɧɭ 
ɡɦɿɧɧɭ, ɜɡɹɜɲɢ ɞɚɧɿ ɡ ɪɨɞɢɧɢ ɚɧɝɥɿɣɫɶɤɨʀ ɤɨɪɨɥɟɜɢ ȼɿɤɬɨɪɿʀ. 

ȼɢɤɨɪɢɫɬɚєɦɨ ɩɪɟɞɢɤɚɬ ɪɨɞɢɱɿ ɡ ɬɪɶɨɦɚ ɚɪɝɭɦɟɧɬɚɦɢ: ɪɨɞɢɱɿ (X, 
H, F), ɹɤɟ ɨɡɧɚɱɚє, ɳɨ ɏ ɦɚє ɬɚɤɢɯ ɪɨɞɢɱɿɜ: Ɇ – ɦɚɬɿɪ, F – ɛɚɬɶɤɨ. 

Ʉɪɿɦ ɰɶɨɝɨ, ɜɢɤɨɪɢɫɬɚєɦɨ ɩɪɟɞɢɤɚɬɢ ɱɨɥɨɜɿɤ (Z), ɠɿɧɤɚ (Ɇ) ɜ 
ɡɜɢɱɚɣɧɨɦɭ ʀɯ ɪɨɡɭɦɿɧɧɿ. 

ɑɚɫɬɢɧɚ ɛɚɡɢ ɞɚɧɢɯ ɦɨɝɥɚ ɛɢ ɦɚɬɢ ɜɢɝɥɹɞ: 
ɱɨɥɨɜɿɤ (ɚɥьɛɟɪɬ). 
ɱɨɥɨɜɿɤ (ɟɞɭɚɪɞ). 
ɠɿɧɤɚ (ɚɥɿɫɚ).  

ɠɿɧɤɢ (ɜɿɤɬɨɪɿɹ). 
ɪɨɞɢɱɿ (ɟɞɭɚɪɞ, ɜɿɤɬɨɪɿɹ, ɚɥьɛɟɪɬ). 
ɪɨɞɢɱɿ (ɚɥɿɫɚ, ɜɿɤɬɨɪɿɹ, ɚɥьɛɟɪɬ). 
ȼɜɟɞɟɦɨ ɜɢɡɧɚɱɟɧɧɹ ɩɪɚɜɢɥɚ є_ɫɟɫɬɪɨɸ (ɯ, ɭ) ɬɚɤ: 
ɏ є ɫɟɫɬɪɨɸ ɍ, ɹɤɳɨ: 
1) ɏ є ɠɿɧɤɨɸ 
2) ɏ ɦɚє ɪɨɞɢɱɿɜ Ɇ ɿ F 
3)ɍ ɦɚє ɬɢɯ ɠɟ ɪɨɞɢɱɿɜ, ɳɨ ɏ. 
ɐɟ ɦɨɠɟ ɛɭɬɢ ɡɚɞɚɧɟ ɩɪɚɜɢɥɨɦ: 
є_ɫɟɫɬɪɨɸ (ɏ,ɍ): – ɠɿɧɤɚ (ɏ), ɪɨɞɢɱɿ (ɏ, Ɇ, F), 

ɪɨɞɢɱɿ (Y, M, F), X < > Y. 
ȼ ɬɿɥɿ ɩɪɚɜɢɥɚ ɜɢɤɨɪɢɫɬɚɧɿ ɡɦɿɧɧɿ, ɹɤɢɯ ɧɟɦɚє ɜ ɡɚɝɨɥɨɜɤɭ ɩɪɚɜɢɥɚ, ɯɨɱ 

ɜɨɧɢ ɛɭɞɭɬɶ ɨɩɪɚɰɶɨɜɭɜɚɬɢɫɹ ɹɤɿ ɜɫɿ ɿɧɲɿ ɡɦɿɧɧɿ. 
Ɂɚɞɚɦɨ ɡɚɩɢɬ: 
?-є_ɫɟɫɬɪɨɸ (ɚɥɿɫɚ, ɟɞɭɚɪɞ). 
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Ⱦɥɹ ɣɨɝɨ ɜɢɤɨɧɚɧɧɹ ɛɭɞɭɬɶ ɜɢɤɨɧɚɧɿ ɞɿʀ: 
1. Ɂɚɩɢɬ ɛɭɞɟ ɩɨɪɿɜɧɹɧɨ ɿɡ ɡɚɝɨɥɨɜɤɨɦ ɩɪɚɜɢɥɚ, ɹɤɟ єɞɢɧɟ ɜ ɛɚɡɿ. 

Ɂɦɿɧɧɚ ɏ ɤɨɧɤɪɟɬɢɡɭєɬɶɫɹ ɡɧɚɱɟɧɧɹɦ ɚɥɿɫɚ, Y – ɟɞɭɚɪɞ. ɐɟ ɦɿɫɰɟ ɛɭɞɟ 
ɩɨɦɿɱɟɧɟ ɦɚɪɤɟɪɨɦ ɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɝɨɞɠɟɧɧɹ ɬɪɶɨɯ ɩɿɞɰɿɥɟɣ. 

2. ɉɟɪɲɨɸ ɩɿɞɰɿɥɥɸ ɛɭɞɟ ɠɿɧɤɚ (ɚɥɿɫɚ), ɳɨ 
ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɮɚɤɬɨɦ ɡ ɛɚɡɢ ɞɚɧɢɯ. Ɇɿɫɰɟ ɩɨɝɨɞɠɟɧɧɹ ɜɿɞɦɿɱɚєɬɶɫɹ 
ɦɚɪɤɟɪɨɦ. 

3. ȼɿɞɛɭɞɟɬɶɫɹ ɩɨɝɨɞɠɟɧɧɹ ɞɥɹ ɩɪɟɞɢɤɚɬɚ ɪɨɞɢɱɿ (ɚɥɿɫɚ, 
Ɇ, F). ɉɿɫɥɹ ɡɧɚɯɨɞɠɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨɝɨ ɮɚɤɬɭ ɦɿɫɰɟ ɜɿɞɡɧɚɱɚєɬɶɫɹ 
ɦɚɪɤɟɪɨɦ ɿ ɣɞɟ ɩɨɝɨɞɠɟɧɧɹ ɬɪɟɬɶɨʀ ɰɿɥɿ. 

4. Ⱦɚɥɿ ɩɨɲɭɤ ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɮɚɤɬɭ ɪɨɞɢɱɿ (ɟɞɭɚɪɞ, 
ɜɿɤɬɨɪɿɹ, ɚɥьɛɟɪɬ). Ɉɫɤɿɥɶɤɢ ɰɹ ɨɫɬɚɧɧɹ ɰɿɥɶ ɩɨɝɨɞɠɭєɬɶɫɹ, ɬɨ ɛɭɞɟ 
ɜɢɞɚɧɨ ɜɿɞɩɨɜɿɞɶ ɬɚɤ. 

əɤ ɩɪɢɤɥɚɞ ɪɨɡɝɥɹɧɟɦɨ ɩɪɚɜɢɥɨ: ɥɸɞɢɧɚ ɦɨɠɟ ɳɨɫь ɜɤɪɚɫɬɢ, 
ɹɤɳɨ ɥɸɞɢɧɚ є ɡɥɨɞɿєɦ, ɰɹ ɪɿɱ ʀɣ ɩɨɞɨɛɚєɬьɫɹ ɿ ɪɿɱ ɦɚє 
ɩɟɜɧɭ ɰɿɧɧɿɫɬь. ɋɤɥɚɞɟɦɨ ɛɚɡɭ ɞɚɧɢɯ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɪɟɞɢɤɚɬɢ 

ɡɥɨɞɿɣ, ɩɨɞɨɛɚєɬьɫɹ, ɰɿɧɧɢɣ. Ɇɢ ɦɨɠɟɦɨ ɩɪɨɧɭɦɟɪɭɜɚɬɢ ɮɚɤɬɢ, 

ɩɨɦɿɳɚɸɱɢ ɧɨɦɟɪɢ ɦɿɠ ɫɩɟɰɿɚɥɶɧɢɦɢ ɫɢɦɜɨɥɚɦɢ  / *…*/, ɹɤɿ ɜ ɉɪɨɥɨɡɿ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɡɚɩɢɫɭ ɤɨɦɟɧɬɚɪɿɜ. Ɇɚєɦɨ ɛɚɡɭ: 

/*1*/  ɡɥɨɞɿɣ (ɞɠɨɧ). 
/*2*/  ɩɨɞɨɛɚєɬьɫɹ (ɦɟɪɿ, ʀɠɚ). 
/*3*/  ɩɨɞɨɛɚєɬьɫɹ (ɦɟɪɿ, ɜɢɧɨ). 
/*4*/  ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨɧ, ɏ): – ɩɨɞɨɛɚєɬьɫɹ (ɏ, 

ɜɢɧɨ). 
/*5*/  ɦɨɠɟ_ɜɤɪɚɫɬɢ (ɏ, Z): – ɡɥɨɞɿɣ (ɏ), 

ɩɨɞɨɛɚєɬьɫɹ 
       (ɏ, Z), ɰɿɧɧɢɣ(Z). 
/*6*/  ɰɿɧɧɢɣ (ɜɢɧɨ). 
/*7*/  ɰɿɧɧɢɣ (ɜɢɧɨ). 
ɍ ɰɶɨɦɭ ɩɪɢɤɥɚɞɿ ɜɢɡɧɚɱɟɧɧɹ ɩɪɟɞɢɤɚɬɭ ɩɨɞɨɛɚєɬьɫɹ ɦɿɫɬɢɬɶ ɞɜɚ 

ɮɚɤɬɢ ɿ ɩɪɚɜɢɥɨ. ɉɪɢ ɩɨɝɨɞɠɟɧɧɿ ɡɚɩɢɬɭ ɡ ɮɚɤɬɨɦ ɩɨɲɭɤ ɡɚɤɿɧɱɭєɬɶɫɹ ɚɛɨ ɭ 
ɪɚɡɿ ɧɟɩɨɝɨɞɠɟɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɟɪɟɯɿɞ ɞɨ ɧɚɫɬɭɩɧɨɝɨ ɬɜɟɪɞɠɟɧɧɹ. 

ɉɪɚɜɢɥɨ ɜɢɤɥɢɤɚє ɩɨɞɚɥɶɲɢɣ ɩɨɲɭɤ ɜ ɛɚɡɿ ɞɚɧɢɯ ɞɥɹ ɩɨɝɨɞɠɟɧɧɹ 
ɜɥɚɫɧɢɯ ɩɿɞɰɿɥɟɣ. Ⱦɥɹ ɩɪɢɤɥɚɞɭ, ɩɪɢ ɡɜɟɪɬɚɧɧɿ ɞɨ ɉɪɨɥɨɝɭ ɡ ɡɚɩɢɬɨɦ: ”ɓɨ 
ɦɨɠɟ ɜɤɪɚɫɬɢ Ⱦɠɨɧ?”, ɹɤɢɣ ɬɪɚɧɫɥɸєɬɶɫɹ ɬɚɤ: 

?-ɦɨɠɟ_ɜɤɪɚɫɬɢ (ɞɠɨɧ, ɏ). 
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ɡɞɿɣɫɧɸєɬɶɫɹ ɩɨɲɭɤ ɜ ɛɚɡɿ ɬɜɟɪɞɠɟɧɧɹ, ɨɩɢɫɚɧɨɝɨ ɩɪɟɞɢɤɚɬɨɦ ɦɨɠɟ 
ɜɤɪɚɫɬɢ ɡɚ ɧɨɦɟɪɨɦ 5. Ɉɫɤɿɥɶɤɢ ɰɟ ɩɪɚɜɢɥɨ, ɬɨ ɧɟɨɛɯɿɞɧɨ ɩɨɝɨɞɢɬɢ ɡ ɛɚɡɨɸ 

ɞɚɧɢɯ ɬɿɥɨ ɩɪɚɜɢɥɚ. ɉɪɢ ɩɨɝɨɞɠɟɧɧɿ ɡɚɩɢɬɭ ɡ ɡɚɝɨɥɨɜɤɨɦ ɩɪɚɜɢɥɚ 5 ɡɦɿɧɧɚ ɏ ɜ 
ɩɪɚɜɢɥɿ ɤɨɧɤɪɟɬɢɡɭєɬɶɫɹ ɿɦɟɧɟɦ ɞɠɨɧ, ɚ ɡɦɿɧɧɚ Z ɜ ɩɪɚɜɢɥɿ ɫɬɚє ɡɱɟɩɥɟɧɨɸ ɡɿ 
ɡɦɿɧɧɨɸ ɏ ɜ ɡɚɩɢɬɿ. əɤ ɬɿɥɶɤɢ ɜ ɛɭɞɶ ɹɤɨɦɭ ɦɿɫɰɿ ɩɪɚɜɢɥɚ ɜɿɞɛɭɞɟɬɶɫɹ 
ɤɨɧɤɪɟɬɢɡɚɰɿɹ ɡɦɿɧɧɨʀ, ɬɨ ɜɨɧɚ ɧɚɛɭɜɚє ɰɟ ɡɧɚɱɟɧɧɹ ɜ ɭɫɿɯ ɦɿɫɰɹɯ ɩɪɚɜɢɥɚ, ɞɟ 
ɬɿɥɶɤɢ ɡɭɫɬɪɿɧɟɬɶɫɹ. Ⱦɚɥɿ ɣɞɟ ɩɨɝɨɞɠɟɧɧɹ ɩɟɪɲɨʀ ɰɿɥɿ ɜ ɬɿɥɿ ɩɪɚɜɢɥɚ ɮɚɤɬɨɦ 1 
ɡ ɛɚɡɢ ɞɚɧɢɯ ɡɥɨɞɿɣ (ɞɠɨɧ). Ɂɦɿɧɧɚ ɏ ɤɨɧɤɪɟɬɢɡɭєɬɶɫɹ ɜɫɸɞɢ ɜ ɡɚɩɢɬɿ 
ɿɦɟɧɟɦ ɞɠɨɧ. Ⱦɚɥɿ ɉɪɨɥɨɝ ɧɚɦɚɝɚєɬɶɫɹ ɩɨɝɨɞɢɬɢ ɞɪɭɝɭ ɩɿɞɰɿɥɶ ɩɪɚɜɢɥɚ 
ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨɧ, Z), ɩɨɪɿɜɧɸɸɱɢ ʀʀ ɡ ɡɚɝɨɥɨɜɤɨɦ ɩɪɚɜɢɥɚ  
4 ɩɨɞɨɛɚєɬьɫɹ (ɞɠɨɧ, ɏ). Ⱦɥɹ ɩɨɝɨɞɠɟɧɧɹ ɩɪɚɜɢɥɚ 4 ɛɭɞɟ ɡɧɚɣɞɟɧɢɣ 

ɮɚɤɬ 3, ɿ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɨɪɿɜɧɹɧɧɹ ɡɦɿɧɧɚ ɏ ɜ ɩɪɚɜɢɥɿ 4 ɧɚɛɭɜɚє ɡɧɚɱɟɧɧɹ ɦɟɪɿ. 

Ɉɫɤɿɥɶɤɢ ɰɿɥɶ ɜ ɩɪɚɜɢɥɿ 4 ɞɨɫɹɝɧɭɬɚ, ɬɨ ɩɨɝɨɞɠɟɧɟ ɜɫɟ ɩɪɚɜɢɥɨ 4. Ɉɬɠɟ, 
ɬɜɟɪɞɠɟɧɧɹ 5 ɩɨɝɨɞɠɭєɬɶɫɹ ɡ ɛɚɡɨɸ ɞɚɧɢɯ ɩɪɢ ɏ ɡɿ ɡɧɚɱɟɧɧɹɦ ɦɟɪɿ, ɚ 
ɨɫɤɿɥɶɤɢ ɏ є ɡɱɟɩɥɟɧɨɸ ɡɿ ɡɦɿɧɧɨɸ ɏ ɜɯɿɞɧɨɝɨ ɡɚɩɢɬɭ, ɬɨ ɣ ɰɹ ɡɦɿɧɧɚ ɩɪɢɣɦɚє  
ɡɧɚɱɟɧɧɹ ɦɟɪɿ. Ɉɬɠɟ, ɞɠɨɧ ɦɨɠɟ ɜɤɪɚɫɬɢ ɦɟɪɿ, ɨɫɤɿɥɶɤɢ ɬɪɟɬɹ. ɩɿɞɰɿɥɶ ɜ 
ɡɚɩɢɬɿ ɛɭɞɟ ɩɨɝɨɞɠɟɧɚ ɮɚɤɬɨɦ 7.ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɮɚɤɬ 2 ɧɿɹɤɨɝɨ ɜɿɞɧɨɲɟɧɧɹ 
ɞɨ ɜɿɞɩɨɜɿɞɿ ɧɚ ɰɟɣ ɤɨɧɤɪɟɬɧɢɣ ɡɚɩɢɬ ɧɟ ɦɚє ɿ ɧɟ ɛɭɜ ɜɢɤɨɪɢɫɬɚɧɢɣ ɩɪɢ 
ɩɨɝɨɞɠɟɧɧɿ  ɡɚɩɢɬɭ. 

Ɂ ɰɢɦ ɧɟɜɟɥɢɤɢɦ ɧɚɛɨɪɨɦ ɟɥɟɦɟɧɬɚɪɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɦɨɜɢ ɉɪɨɥɨɝ 
ɦɨɠɧɚ ɩɢɫɚɬɢ ɤɨɪɢɫɧɿ ɩɪɨɝɪɚɦɢ, ɹɤɿ ɦɚɸɬɶ ɩɪɢɤɥɚɞɧɟ ɡɧɚɱɟɧɧɹ. 

 
1.1.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. ɋɭɬɶ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚ ɣɨɝɨ ɨɫɨɛɥɢɜɨɫɬɿ. 
2. ɉɪɚɜɢɥɚ ɮɨɪɦɭɥɸɜɚɧɧɹ ɮɚɤɬɿɜ ɬɚ ɡɚɩɢɬɿɜ. 
3. Ɉɫɧɨɜɧɿ ɟɬɚɩɢ ɩɨɛɭɞɨɜɢ ɉɪɨɥɨɝ-ɩɪɨɝɪɚɦɢ. 
4. ɉɨɧɹɬɬɹ ɩɪɨ ɰɿɥɶɨɜɟ ɬɜɟɪɞɠɟɧɧɹ ɬɚ ɤɨɧ’ɸɧɤɰɿɸ ɰɿɥɟɣ. 
5. ɓɨ ɬɚɤɟ ɡɦɿɧɧɚ ɜ ɥɨɝɿɱɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ? ɇɚɜɟɫɬɢ ɩɪɢɤɥɚɞɢ 

ɜɢɤɨɪɢɫɬɚɧɧɹ. 
6. Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɩɪɚɜɢɥɚ ɜ ɥɨɝɿɱɧɢɯ ɦɨɜɚɯ. 
7. Ɂɚɩɢɫɚɬɢ ɩɪɟɞɢɤɚɬ, ɹɤɢɣ ɜɢɡɧɚɱɚє ɛɪɚɬɧɿ ɫɬɨɫɭɧɤɢ ɦɿɠ ɞɜɨɦɚ 

ɨɫɨɛɚɦɢ. 
8. əɤɿ ɫɩɿɥɶɧɿ ɬɚ ɜɿɞɦɿɧɧɿ ɪɢɫɢ ɦɿɠ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ ɬɚ ɥɨɝɿɱɧɢɦ  
     ɩɪɨɝɪɚɦɭɜɚɧɧɹɦ? 
9. ɇɚɩɢɫɚɬɢ ɧɚ ɫɬɚɧɞɚɪɬɧɨɦɭ ɉɪɨɥɨɡɿ ɩɪɨɝɪɚɦɭ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 

ɪɨɞɢɧɧɢɯ ɫɬɨɫɭɧɤɿɜ ɜɥɚɫɧɨʀ ɫɿɦ'ʀ, ɩɨɩɟɪɟɞɧɶɨ ɫɬɜɨɪɢɜɲɢ ɜɿɞɩɨɜɿɞɧɭ ɛɚɡɭ 
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ɞɚɧɢɯ. 
10. ɇɚ ɤɨɧɤɪɟɬɧɨɦɭ ɩɪɢɤɥɚɞɿ ɨɩɢɫɚɬɢ ɫɯɟɦɭ ɩɨɲɭɤɭ ɩɿɞɬɜɟɪɞɠɟɧɧɹ 

ɰɿɥɶɨɜɨɝɨ ɡɚɩɢɬɭ  ɡ ɛɚɡɨɸ ɞɚɧɢɯ. 
11. Ɇɚɸɱɢ ɜ ɛɚɡɿ ɞɚɧɢɯ ɬɚɤɿ ɬɜɟɪɞɠɟɧɧɹ, ɹɤɿ ɨɩɢɫɭɸɬɶ ɜɿɞɧɨɲɟɧɧɹ: 

Ȼɚɬьɤɨ(ɏ,ɍ) /*ɏ є ɛɚɬьɤɨɦ ɍ*/ 
Ɇɚɬɢ  (ɏ,ɍ) /*ɏ є ɦɚɬɿɪ’ɸ ɍ*/ 
ɱɨɥɨɜɿɤ (ɏ) /*ɏ є ɱɨɥɨɜɿɤɨɦ*/ 
ɀɿɧɤɚ (ɏ) /*ɏ є ɠɿɧɤɨɸ */ 

Ɋɨɞɢɱ (ɏ,ɍ) /*ɏ є ɪɨɞɢɱɟɦ (ɛɚɬьɤɨɦ ɚɛɨ ɦɚɬɿɪ’ɸ)Z*/ 
Ɋɿɡɧɿ (ɏ,Z) /*ɤɨɧɤɪɟɬɧɿ ɡɧɚɱɟɧɧɹ ɏ ɿ Z ɧɟ 

ɡɛɿɝɚɸɬьɫɹ */, 
ɧɚɩɢɫɚɬɢ ɩɪɚɜɢɥɚ ɞɨ ɰɢɯ  ɜɿɞɧɨɲɟɧɶ: 

Ȼɭɬɢ_ɦɚɬɿɪ’ɸ (ɏ)     /*ɏ є ɦɚɬɿɪ’ɸ */ 
Ȼɭɬɢ_ɛɚɬьɤɨɦ  (Z)   /*Z є ɛɚɬьɤɨɦ */ 

Ȼɭɬɢ_ɫɢɧɨɦ (ɏ)  /*ɏ є ɫɢɧɨɦ */ 
Ȼɭɬɢ_ɫɟɫɬɪɨɸ (ɏ,Z  /*ɏ є ɫɟɫɬɪɨɸ Z*/ 

Ⱦɿɞ (ɏ,Z)  /*ɏ є ɞɿɞɨɦ ɞɥɹ Z*/ 
Ɍɿɬɤɚ (ɏ,Z)  /*ɏ є ɬɿɬɤɨɸ ɞɥɹ Z*/ 

ɋɩɿɥьɧɿ ɪɨɞɢɱɿ (ɏ,Z)  /*ɏ ɿ Z ɦɚɸɬь ɫɩɿɥьɧɢɯ 
ɪɨɞɢɱɿɜ */. 

 

1.2. ɋɢɧɬɚɤɫɢɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɦɨɜɢ ɉɪɨɥɨɝ 
1.2.1. ɋɢɧɬɚɤɫɢɫ ɦɨɜɢ ɉɪɨɥɨɝ 

ɇɚɜɟɞɟɦɨ ɞɟɬɚɥɶɧɟ ɨɩɢɫɚɧɧɹ ɬɢɯ ɟɥɟɦɟɧɬɿɜ ɉɪɨɥɨɝɭ, ɹɤɿ ɦɢ ɪɨɡɝɥɹɧɭɥɢ. 
ɉɪɨɥɨɝ ɡɚɛɟɡɩɟɱɭє ɡɚɫɨɛɢ ɞɥɹ ɫɬɪɭɤɬɭɪɭɜɚɧɧɹ ɞɚɧɢɯ ɜ ɬɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ, ɜ 
ɹɤɿɣ ɡɞɿɣɫɧɸɸɬɶɫɹ ɫɩɪɨɛɢ  ɩɨɝɨɞɢɬɢ ɰɿɥɶɨɜɿ ɬɜɟɪɞɠɟɧɧɹ ɡ ɛɚɡɨɸ ɞɚɧɢɯ. 
Ɉɱɟɜɢɞɧɨ, ɞɥɹ ɫɬɪɭɤɬɭɪɭɜɚɧɧɹ ɞɚɧɢɯ  ɧɟɨɛɯɿɞɧɟ ɡɧɚɧɧɹ ɫɢɧɬɚɤɫɢɱɧɢɯ ɩɪɚɜɢɥ, 
ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɩɨɡɧɚɱɟɧɧɹ ɞɚɧɢɯ  ɬɚ ɡɧɚɧɧɹ ɩɪɢɧɰɢɩɿɜ ɪɨɛɨɬɢ 
ɦɟɯɚɧɿɡɦɭ ɩɨɜɟɪɧɟɧɧɹ. 

ɋɢɧɬɚɤɫɢɱɧɿ ɩɪɚɜɢɥɚ ɛɭɞɶ-ɹɤɨʀ ɮɨɪɦɚɥɶɧɨʀ ɱɢ ɧɚɜɿɬɶ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ 
ɨɩɢɫɭɸɬɶ ɞɨɩɭɫɬɢɦɿ ɫɩɨɫɨɛɢ ɩɨєɞɧɚɧɧɹ ɫɥɿɜ. Ɍɚɤ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɧɨɪɦ 
ɚɧɝɥɿɣɫɶɤɨʀ ɦɨɜɢ ɪɟɱɟɧɧɹ “I see a zebra” (ə ɛɚɱɭ ɡɟɛɪɭ) є ɫɢɧɬɚɤɫɢɱɧɨ 
ɩɪɚɜɢɥɶɧɢɦ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɪɟɱɟɧɧɹ “Zebra see I a” (Ɂɟɛɪɚ ɛɚɱɭ ɹ). Ⱥɧɚɥɨɝɿɱɧɨ 
ɦɨɠɧɚ ɫɤɚɡɚɬɢ, ɳɨ ɜɫɿ ɪɟɱɟɧɧɹ ɦɨɜɢ ɉɪɨɥɨɝ ɛɭɞɭɸɬɶɫɹ ɡɚ ɫɬɪɨɝɢɦɢ 
ɫɢɧɬɚɤɫɢɱɧɢɦɢ ɩɪɚɜɢɥɚɦɢ. ɐɿ ɪɟɱɟɧɧɹ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɬɟɪɦɿɜ. Ɍɟɪɦ – ɰɟ 
ɤɨɧɫɬɚɧɬɚ, ɡɦɿɧɧɚ ɚɛɨ ɫɬɪɭɤɬɭɪɚ. Ʉɨɠɧɟ ɡ ɰɢɯ ɩɨɧɹɬɶ ɦɢ ɪɨɡɝɥɹɞɚɥɢ ɪɚɧɿɲɟ 

 

 

 

 

 

 

 

 

 

 



28 

ɧɚ ɤɨɧɤɪɟɬɧɢɯ ɩɪɢɤɥɚɞɚɯ, ɧɟ ɞɚɸɱɢ ɫɬɪɨɝɢɯ ɜɢɡɧɚɱɟɧɶ. Ɍɟɪɦ ɭ ɦɨɜɚɯ 
ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡɚɩɢɫɭєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɥɿɬɟɪ. Ʌɿɬɟɪɢ 
ɞɿɥɹɬɶɫɹ ɧɚ ɱɨɬɢɪɢ ɤɚɬɟɝɨɪɿʀ : 

1. ȼɟɥɢɤɿ ɛɭɤɜɢ ɚɧɝɥɿɣɫɶɤɨɝɨ ɚɥɮɚɜɿɬɭ; 
2. Ɇɚɥɿ ɛɭɤɜɢ ɚɧɝɥɿɣɫɶɤɨɝɨ ɚɥɮɚɜɿɬɭ; 
3. ɐɢɮɪɢ ɜɿɞ 0 ɞɨ 9; 
4. ɋɩɟɰɿɚɥɶɧɿ ɡɧɚɤɢ : +, -, *,  /, \, ^, >,<,~, :, . ,? , @ ,# ,$ , &. 
ɇɚɫɩɪɚɜɞɿ ɫɩɟɰɿɚɥɶɧɢɯ ɡɧɚɤɿɜ є ɛɿɥɶɲɟ, ɚɥɟ ɜɨɧɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɭ 

ɜɢɤɥɸɱɧɢɯ ɜɢɩɚɞɤɚɯ ɿ ɧɟ ɩɨɲɢɪɟɧɿ ɭ ɜɫɿɯ ɜɟɪɫɿɹɯ ɦɨɜɢ ɉɪɨɥɨɝ. Ɍɟɪɦɢ 
ɤɨɠɧɨɝɨ ɬɢɩɭ ɦɚɸɬɶ ɫɜɨʀ ɩɪɚɜɢɥɚ ɬɜɨɪɟɧɧɹ ɿɦɟɧ ɬɟɪɦɿɜ ɧɚ ɨɫɧɨɜɿ ɥɿɬɟɪ. 

Ʉɨɧɫɬɚɧɬɢ – ɰɟ ɩɨɣɦɟɧɨɜɚɧɿ ɤɨɧɤɪɟɬɧɿ ɨɛ’єɤɬɢ ɚɛɨ ɜɿɞɧɨɲɟɧɧɹ. 
Ɋɨɡɪɿɡɧɹɸɬɶ ɞɜɚ ɬɢɩɢ ɤɨɧɫɬɚɧɬ: ɚɬɨɦɢ ɚɛɨ ɰɿɥɿ ɱɢɫɥɚ. ɇɚɩɪɢɤɥɚɞ: 
ɩɨɞɨɛɚєɬьɫɹ, ɦɚɪɿɹ, ɤɧɢɝɚ, ɦɚє, ɦɨɠɟ_ɜɤɪɚɫɬɢ: 
ɩɨɞɨɛɚєɬьɫɹ, ɚ1, 125, “Ʌьɜɿɜ”. 

Ⱥɬɨɦɢ ɛɭɜɚɸɬɶ ɞɜɨɯ ɬɢɩɿɜ: ɫɤɥɚɞɟɧɿ ɡ ɛɭɤɜ ɿ ɰɢɮɪ, ɿ ɫɤɥɚɞɟɧɿ ɿɡ 
ɫɩɟɰɿɚɥɶɧɢɯ ɡɧɚɤɿɜ. ɉɟɪɲɿ ɩɨɱɢɧɚɸɬɶɫɹ ɡ ɦɚɥɨʀ ɛɭɤɜɢ, ɚ ɞɪɭɝɿ, ɹɤ ɩɪɚɜɢɥɨ, 
ɫɤɥɚɞɚɸɬɶɫɹ ɿɡ ɫɩɟɰɿɚɥɶɧɢɯ ɡɧɚɤɿɜ. əɤɳɨ ɬɪɟɛɚ ɚɬɨɦ ɡɚɩɢɫɚɬɢ ɡ ɜɟɥɢɤɨʀ ɛɭɤɜɢ, 
ɜɿɧ ɛɟɪɟɬɶɫɹ ɜ ɨɞɢɧɢɱɧɿ ɥɚɩɤɢ (ɚɩɨɫɬɪɨɮɢ). Ⱥɬɨɦ, ɜɡɹɬɢɣ ɜ ɨɞɢɧɢɱɧɿ ɥɚɩɤɢ, 
ɦɨɠɟ ɦɿɫɬɢɬɢ ɞɨɜɿɥɶɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɥɿɬɟɪ. Ɂɦɿɲɚɧɢɣ ɚɬɨɦ ɡɚɜɠɞɢ 
ɩɨɱɢɧɚєɬɶɫɹ ɡ ɥɿɬɟɪɢ. Ⱦɥɹ ɡɪɭɱɧɨɫɬɿ ɱɢɬɚɧɧɹ ɦɿɠ ɫɢɦɜɨɥɶɧɢɦɢ ɚɬɨɦɚɦɢ 
ɦɨɠɧɚ ɩɨɦɿɳɚɬɢ ɫɩɟɰɿɚɥɶɧɭ ɥɿɬɟɪɭ ɩɿɞɤɪɟɫɥɟɧɧɹ “_”. ɋɩɟɰɿɚɥɶɧɿ ɫɢɦɜɨɥɢ “?-

“, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɡɚɩɢɬɿɜ ɬɚ “:-“ – ɞɥɹ ɪɨɡɞɿɥɟɧɧɹ 
ɡɚɝɨɥɨɜɤɚ ɿ ɬɿɥɚ ɩɪɚɜɢɥɚ ɬɟɠ ɧɚɥɟɠɚɬɶ ɞɨ ɚɬɨɦɿɜ. 

Ɍɚɤɿ ɨɛ’єɤɬɢ ɧɟ є ɚɬɨɦɚɦɢ: 1m, ɠɨɜɬɨ-ɫɢɧɿɣ, ɟɯɨ, ɇɨɜɢɣ_ɪɿɤ. 
Ⱦɪɭɝɢɣ ɬɢɩ ɤɨɧɫɬɚɧɬ – ɰɿɥɿ ɱɢɫɥɚ, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɩɨɞɚɧɧɹ 

ɱɢɫɥɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ ɡ ɦɟɬɨɸ ɜɢɤɨɧɚɧɧɹ ɚɪɢɮɦɟɬɢɱɧɢɯ ɞɿɣ. ɐɿɥɿ ɱɢɫɥɚ 
ɫɤɥɚɞɚɸɬɶɫɹ ɬɿɥɶɤɢ ɡ ɰɢɮɪ ɿ ɧɟ ɦɨɠɭɬɶ ɦɿɫɬɢɬɢ ɞɟɫɹɬɤɨɜɨʀ ɤɪɚɩɤɢ. əɤ 
ɩɪɚɜɢɥɨ, ɜ ɥɨɝɿɱɧɢɯ ɡɚɞɚɱɚɯ ɧɟɦɚє ɩɨɬɪɟɛɢ ɨɩɟɪɭɜɚɬɢ ɜɟɥɢɤɢɦɢ ɞɪɨɛɨɜɢɦɢ 
ɚɛɨ ɜɿɞ’єɦɧɢɦɢ ɱɢɫɥɚɦɢ. Ɍɢɦ ɧɟ ɦɟɧɲɟ, ɉɪɨɥɨɝ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɢɬɢ 
ɩɪɟɞɢɤɚɬɢ ɞɥɹ ɨɩɟɪɚɰɿɣ ɧɚɞ ɪɚɰɿɨɧɚɥɶɧɢɦɢ ɱɢɫɥɚɦɢ ɡ ɞɨɜɿɥɶɧɨɸ ɬɨɱɧɿɫɬɸ. 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɭ ɛɭɞɶ-ɹɤɿɣ ɜɟɪɫɿʀ ɉɪɨɥɨɝɭ ɦɨɠɧɚ ɨɩɟɪɭɜɚɬɢ ɱɢɫɥɚɦɢ ɜɿɞ 0 ɞɨ 
16383. 

ȱɧɲɢɣ ɪɿɡɧɨɜɢɞ ɬɟɪɦɿɜ ɉɪɨɥɨɝɭ – ɡɦɿɧɧɿ. ɓɨɛ ɜɿɞɪɿɡɧɢɬɢ ʀʀ ɜɿɞ 
ɤɨɧɫɬɚɧɬɢ, ɡɦɿɧɧɭ ɩɨɱɢɧɚɸɬɶ ɡ ɜɟɥɢɤɨʀ ɛɭɤɜɢ ɚɛɨ ɫɢɦɜɨɥɭ ɩɿɞɤɪɟɫɥɟɧɧɹ “_”. 
Ɂɦɿɧɧɿ ɦɨɠɭɬɶ ɛɭɬɢ ɹɤ ɡɚɜɝɨɞɧɨ ɞɨɜɝɢɦɢ. ȱɧɨɞɿ ɜɢɧɢɤɚє ɩɨɬɪɟɛɚ ɩɨɫɥɚɬɢɫɹ ɧɚ 
ɡɦɿɧɧɭ, ɹɤɚ ɧɿɤɨɥɢ ɧɟ ɛɭɞɟ ɜɢɤɨɪɢɫɬɚɧɚ, ɬɚɤ ɡɜɚɧɭ ɚɧɨɧɿɦɧɭ (ɧɟɩɨɿɦɟɧɨɜɚɧɭ) 
ɡɦɿɧɧɭ. Ⱦɥɹ ʀʀ ɩɨɡɧɚɱɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɢɦɜɨɥ “_”, ɹɤɢɣ ɫɬɚɜɢɬɶɫɹ ɧɚ 
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ɩɟɪɲɨɦɭ ɦɿɫɰɿ. əɤɳɨ ɜ ɨɞɧɨɦɭ ɩɪɚɜɢɥɿ ɚɛɨ ɜ ɨɞɧɿɣ ɰɿɥɿ ɡɭɫɬɪɿɥɨɫɹ ɞɟɤɿɥɶɤɚ 
ɡɦɿɧɧɢɯ ɡ ɨɞɧɢɦ ɿɦɟɧɟɦ, ɬɨ ɜɨɧɢ ɤɨɧɤɪɟɬɢɡɭɸɬɶɫɹ  ɡɚɜɠɞɢ ɨɞɧɢɦ ɨɛ’єɤɬɨɦ. 

ȱɧɬɟɪɩɪɟɬɚɰɿɹ ɚɧɨɧɿɦɧɨʀ ɡɦɿɧɧɨʀ ɜ ɥɨɝɿɱɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɧɟ є 
ɨɞɧɨɡɧɚɱɧɨɸ, ɬɢɦ ɧɟ ɦɟɧɲɟ, є ɤɨɪɢɫɧɨɸ ɜ ɩɪɢɤɥɚɞɧɢɯ ɡɚɫɬɨɫɭɜɚɧɧɹɯ, 
ɨɫɤɿɥɶɤɢ ɡɧɢɤɚє ɩɨɬɪɟɛɚ ɞɚɜɚɬɢ ɿɦɟɧɚ ɡɦɿɧɧɢɦ, ɹɤɿ ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɜ ɩɪɨɝɪɚɦɿ 
ɥɢɲɟ ɨɞɢɧ ɪɚɡ ɿ ɛɿɥɶɲɟ ɧɿɞɟ ɧɟ ɛɭɞɭɬɶ ɜɢɤɨɪɢɫɬɚɧɿ. 

ɇɚɣɜɚɠɥɢɜɿɲɢɦ ɬɟɪɦɨɦ ɉɪɨɥɨɝɭ є ɫɬɪɭɤɬɭɪɚ, ɹɤɭ ɦɢ ɛɭɞɟɦɨ ɪɨɡɝɥɹɞɚɬɢ 
ɹɤ єɞɢɧɢɣ ɨɛ'єɤɬ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɫɭɤɭɩɧɨɫɬɿ ɿɧɲɢɯ ɨɛ'єɤɬɿɜ – ɤɨɦɩɨɧɟɧɬɿɜ 
ɫɬɪɭɤɬɭɪɢ. ɉɪɢɤɥɚɞɨɦ ɦɨɠɟ ɫɥɭɠɢɬɢ ɚɛɨɧɟɦɟɧɬɧɚ ɤɚɪɬɤɚ ɱɢɬɚɱɚ ɛɿɛɥɿɨɬɟɤɢ, 
ɳɨ ɦɿɫɬɢɬɶ ɤɿɥɶɤɚ ɤɨɦɩɨɧɟɧɬɿɜ: ɞɚɧɿ ɩɪɨ ɱɢɬɚɱɚ, ɞɚɧɿ ɩɪɨ ɤɧɢɝɭ, ɱɚɫ ɜɢɞɚɱɿ 
ɤɧɢɝɢ,  ɞɚɬɭ ɩɨɜɟɪɧɟɧɧɹ ɤɧɢɝɢ,  ɦɿɫɰɟ ɡɛɟɪɿɝɚɧɧɹ ɤɧɢɝɢ. Ⱦɚɧɿ ɡ ɤɨɦɩɨɧɟɧɬ, ɜ 
ɫɜɨɸ ɱɟɪɝɭ, ɦɨɠɭɬɶ ɦɿɫɬɢɬɢ ɫɜɨʀ ɜɥɚɫɧɿ ɤɨɦɩɨɧɟɧɬɢ. ɇɚɩɪɢɤɥɚɞ, ɞɚɧɿ ɩɪɨ 
ɤɧɢɝɭ ɦɿɫɬɹɬɶ ɧɚɡɜɭ ɤɧɢɝɢ, ɩɪɿɡɜɢɳɚ ɚɜɬɨɪɿɜ, ɿɧɜɟɧɬɚɪɧɢɣ ɧɨɦɟɪ ɤɧɢɝɢ. 

ɋɬɪɭɤɬɭɪɢ ɫɥɭɠɚɬɶ ɡɚɫɨɛɨɦ ɨɪɝɚɧɿɡɚɰɿʀ ɞɚɧɢɯ ɜ ɩɪɨɝɪɚɦɿ. ȱɦ'ɹ ɫɬɪɭɤɬɭɪɢ 
ɧɚɡɢɜɚєɬɶɫɹ ɮɭɧɤɬɨɪɨɦ, ɩɿɫɥɹ ɹɤɨɝɨ ɜ ɤɪɭɝɥɢɯ ɞɭɠɤɚɯ ɡɚɩɢɫɭɸɬɶɫɹ ɣɨɝɨ 
ɤɨɦɩɨɧɟɧɬɢ, ɹɤɿ, ɫɜɨєɸ ɱɟɪɝɨɸ, ɦɨɠɭɬɶ ɭɬɜɨɪɸɜɚɬɢ ɧɨɜɿ ɫɬɪɭɤɬɭɪɢ. 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɬɚɤɟ ɜɤɥɚɞɚɧɧɹ ɞɚɧɢɯ ɦɨɠɟ ɜɿɞɛɭɜɚɬɢɫɹ ɧɚ ɞɨɜɿɥɶɧɭ ɝɥɢɛɢɧɭ 
ɿ ɞɚє ɡɦɨɝɭ ɫɬɜɨɪɸɜɚɬɢ ɿєɪɚɪɯɿɱɧɿ ɛɚɡɢ ɞɚɧɢɯ. ɉɪɢɤɥɚɞɨɦ ɫɬɪɭɤɬɭɪɢ ɦɨɠɟ 
ɫɥɭɠɢɬɢ ɬɚɤɢɣ ɡɚɩɢɫ: 

  ɦɚє (ɞɠɨɧ, ɤɧɢɝɚ (ɝɪɨɡɨɜɢɣ_ɩɟɪɟɜɚɥ, ɚɜɬɨɪ (ɟɦɿɥɿ, 
ɛɪɨɧɬɟ))). 

ɐɹ ɫɬɪɭɤɬɭɪɚ ɿɧɬɟɪɩɪɟɬɭєɬɶɫɹ ɮɚɤɬɨɦ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɭ Ⱦɠɨɧɚ  ɤɧɢɝɢ 
"Ƚɪɨɡɨɜɢɣ ɩɟɪɟɜɚɥ", ɚɜɬɨɪɨɦ ɹɤɨʀ є ɚɧɝɥɿɣɫɶɤɚ ɩɢɫɶɦɟɧɧɢɰɹ ȿɦɟɥɿ Ȼɪɨɧɬɟ. 

əɤ ɛɚɱɢɦɨ, ɫɢɧɬɚɤɫɢɫ ɫɬɪɭɤɬɭɪɢ ɡɛɿɝɚє ɡ ɫɢɧɬɚɤɫɢɫɨɦ ɮɚɤɬɿɜ. ɉɪɟɞɢɤɚɬ, 
ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɿɦɟɧɿ ɮɚɤɬɭ ɱɢ ɩɪɚɜɢɥɚ, є ɮɭɧɤɬɨɪɨɦ ɞɟɹɤɨʀ 
ɫɬɪɭɤɬɭɪɢ, ɤɨɦɩɨɧɟɧɬɢ ɹɤɨʀ ɡɛɿɝɚɸɬɶɫɹ ɡ ɚɪɝɭɦɟɧɬɚɦɢ (ɨɛ'єɤɬɚɦɢ) ɮɚɤɬɭ ɱɢ 
ɩɪɚɜɢɥɚ. 

ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɜɫɿ ɱɚɫɬɢɧɢ ɩɪɨɝɪɚɦ ɧɚ ɉɪɨɥɨɡɿ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɤɨɧɫɬɚɧɬ, 
ɡɦɿɧɧɢɯ ɿ ɫɬɪɭɤɬɭɪ. ȱɦɟɧɚ ɤɨɧɫɬɚɧɬ ɿ ɡɦɿɧɧɢɯ ɭɬɜɨɪɸɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɥɿɬɟɪ, ɹɤɿ ɪɨɡɩɿɡɧɚɸɬɶɫɹ ɉɪɨɥɨɝɨɦ. 

Ɋɨɡɪɿɡɧɹɸɬɶ ɞɜɚ ɬɢɩɢ ɥɿɬɟɪ: ɞɪɭɤɨɜɚɧɿ, ɹɤɿ ɡ'ɹɜɥɹɸɬɶɫɹ ɧɚ ɬɟɪɦɿɧɚɥɿ ɩɪɢ 
ɜɜɟɞɟɧɧɿ ɱɢ ɜɢɜɟɞɟɧɧɿ ɿ ɧɟɞɪɭɤɨɜɚɧɿ, ɹɤɿ ɪɨɡɩɿɡɧɚɸɬɶɫɹ ɩɿɫɥɹ ɜɢɤɨɧɚɧɧɹ 
ɩɟɜɧɢɯ ɞɿɣ: ɩɨɹɜɚ ɩɪɨɛɿɥɭ, ɩɟɪɟɜɟɞɟɧɧɹ ɤɭɪɫɨɪɭ ɧɚ ɧɨɜɢɣ ɪɹɞɨɤ ɬɨɳɨ. ȼ 
ɉɪɨɥɨɡɿ є ɬɚɤɿ ɥɿɬɟɪɢ, ɹɤɿ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ ɧɚɩɢɫɚɧɧɹ ɩɪɨɝɪɚɦɢ: 
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Ʌɿɬɟɪɢ ɜ ɉɪɨɥɨɡɿ ɿɧɬɟɪɩɪɟɬɭɸɬɶɫɹ  ɹɤ ɩɟɜɧɿ ɰɿɥɿ ɱɢɫɥɚ  ɜ ɞɿɚɩɚɡɨɧɿ ɜɿɞ 0 
ɞɨ 127 ɡɝɿɞɧɨ ɡ ɬɚɛɥɢɰɟɸ ɤɨɞɭɜɚɧɧɹ  ASCII (American Standart Code for 
Information Interchange), ɹɤɚ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɦɨɜɚɯ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɭ ɜɫɶɨɦɭ ɫɜɿɬɿ. 

 
1.2.2. Ɉɩɟɪɚɬɨɪɧɚ ɮɨɪɦɚ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɚɧɢɯ ɿ ɩɪɨɝɪɚɦ 

Ɏɨɪɦɭɸɱɢ ɫɬɪɭɤɬɭɪɢ, ɞɟɹɤɿ ɮɭɧɤɬɨɪɢ ɡɪɭɱɧɨ ɡɚɩɢɫɭɜɚɬɢ ɜ ɨɩɟɪɚɬɨɪɧɿɣ 
ɮɨɪɦɿ. Ɂɨɤɪɟɦɚ, ɰɹ ɮɨɪɦɚ є ɡɪɭɱɧɨɸ ɞɥɹ ɡɚɩɢɫɭ ɚɪɢɮɦɟɬɢɱɧɢɯ ɨɩɟɪɚɰɿɣ. 
ɇɚɩɪɢɤɥɚɞ, ɜɢɪɚɡ a+b*z  ɭ ɜɢɝɥɹɞɿ ɫɬɪɭɤɬɭɪɢ ɡɚɩɢɲɟɬɶɫɹ ɬɚɤ  + (ɚ, * (b,z)). 
Ɉɩɟɪɚɬɨɪɢ ɧɟ ɜɢɤɨɧɭɸɬɶ ɧɿɹɤɢɯ ɞɿɣ ɞɨ ɩɨɹɜɢ ɡɧɚɤɭ ɪɿɜɧɨɫɬɿ. Ɍɚɤ, 7 ɿ 3+4 – ɰɟ 
ɪɿɡɧɿ ɨɛ'єɤɬɢ ɉɪɨɥɨɝɭ. 

ɉɪɚɰɸɸɱɢ ɡ ɨɩɟɪɚɬɨɪɚɦɢ, ɧɟɨɛɯɿɞɧɨ ɡɧɚɬɢ ʀɯ ɨɫɧɨɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ: 
ɩɨɡɢɰɿɸ, ɩɪɿɨɪɢɬɟɬ ɬɚ ɚɫɨɰɿɚɬɢɜɧɿɫɬɶ. Ɋɨɡɝɥɹɧɟɦɨ ɞɨɛɪɟ ɜɿɞɨɦɿ ɨɩɟɪɚɬɨɪɢ 
ɚɪɢɮɦɟɬɢɱɧɢɯ ɞɿɣ: +,  -, *, /. Ɂɚ ɩɨɡɢɰɿєɸ ɰɟ є ɿɧɮɿɤɫɧɿ ɨɩɟɪɚɬɨɪɢ, ɨɫɤɿɥɶɤɢ 
ɜɨɧɢ ɪɨɡɦɿɳɟɧɿ ɦɿɠ ɫɜɨʀɦɢ ɚɪɝɭɦɟɧɬɚɦɢ. əɤɳɨ ɨɩɟɪɚɬɨɪ ɩɨɦɿɫɬɢɬɢ ɩɟɪɟɞ 
ɚɪɝɭɦɟɧɬɨɦ (-ɯ), ɬɨ ɜɿɧ є ɩɪɟɮɿɤɫɧɢɦ. əɤɳɨ ɜɿɧ ɪɨɡɬɚɲɨɜɚɧɢɣ ɩɿɫɥɹ 
ɚɪɝɭɦɟɧɬɭ, ɣɨɝɨ ɧɚɡɢɜɚɸɬɶ ɩɨɫɬɿɧɮɿɤɫɧɢɦ: h! (!- ɨɩɟɪɚɬɨɪ ɪɨɡɪɚɯɭɧɤɭ 
ɮɚɤɬɨɪɿɚɥɭ). 

ɉɪɿɨɪɢɬɟɬ ɨɩɟɪɚɬɨɪɚ ɜɤɚɡɭє ɩɨɪɹɞɨɤ ɣɨɝɨ ɜɢɤɨɧɚɧɧɹ. ȼ ɉɪɨɥɨɡɿ ɤɨɠɟɧ 
ɨɩɟɪɚɬɨɪ ɦɚє ɫɜɿɣ ɤɥɚɫ ɩɪɿɨɪɢɬɟɬɭ, ɳɨ ɹɜɥɹє ɫɨɛɨɸ ɰɿɥɟ ɱɢɫɥɨ, ɡɧɚɱɟɧɧɹ 
ɹɤɨɝɨ ɡɚɥɟɠɢɬɶ ɜɿɞ ɤɨɧɤɪɟɬɧɨʀ ɜɟɪɫɿʀ ɉɪɨɥɨɝɭ. ɑɢɦ ɦɟɧɲɟ ɱɢɫɥɨ, ɬɢɦ ɜɢɳɢɣ 
ɩɪɿɨɪɢɬɟɬ ɨɩɟɪɚɬɨɪɚ. 

Ɂɧɚɧɧɹ ɜɥɚɫɬɢɜɨɫɬɿ ɚɫɨɰɿɚɬɢɜɧɨɫɬɿ ɧɟɨɛɯɿɞɧɟ ɡɚ ɧɚɹɜɧɨɫɬɿ ɨɩɟɪɚɬɨɪɿɜ ɡ 
ɨɞɧɢɦ ɤɥɚɫɨɦ ɩɪɿɨɪɢɬɟɬɭ. Ɋɨɡɪɿɡɧɹɸɬɶ ɥɿɜɨɚɫɨɰɿɚɬɢɜɧɿ ɬɚ ɩɪɚɜɨɚɫɨɰɿɚɬɢɜɧɿ 
ɨɩɟɪɚɬɨɪɢ. Ʌɿɜɨɚɫɨɰɿɚɬɢɜɧɿ ɨɩɟɪɚɬɨɪɢ – ɰɟ ɬɚɤɿ, ɹɤɿ ɥɿɜɨɪɭɱ ɜɿɞ ɫɟɛɟ ɦɚɸɬɶ 
ɨɩɟɪɚɬɨɪɢ ɦɟɧɲɨɝɨ ɚɛɨ ɪɿɜɧɨɝɨ ɤɥɚɫɭ, ɚ ɩɪɚɜɨɪɭɱ – ɬɿɥɶɤɢ ɧɢɠɱɨɝɨ. 
Ⱥɪɢɮɦɟɬɢɱɧɿ ɨɩɟɪɚɬɨɪɢ є ɥɿɜɨɚɫɨɰɿɚɬɢɜɧɢɦɢ. Ɍɨɦɭ ɜɢɪɚɡ 8/2/2 ɟɤɜɿɜɚɥɟɧɬɧɢɣ 
(8/2)/2, ɚ ɧɟ 8/(2/2). əɤɳɨ є ɜɢɪɚɡ, ɪɨɡɭɦɿɧɧɹ ɹɤɨɝɨ ɭɫɤɥɚɞɧɟɧɟ ɩɪɚɜɢɥɚɦɢ 
ɩɪɿɨɪɢɬɟɬɭ ɚɛɨ ɚɫɨɰɿɚɬɢɜɧɨɫɬɿ, ɬɨ ɞɨɰɿɥɶɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɤɪɭɝɥɿ ɞɭɠɤɢ. 

 

1.2.3. Ⱥɪɢɮɦɟɬɢɤɚ ɦɨɜɢ ɉɪɨɥɨɝ 
ɇɟɨɛɯɿɞɧɨ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɫɬɪɭɤɬɭɪɢ, ɹɤɿ ɭɬɜɨɪɸɸɬɶɫɹ ɚɪɢɮɦɟɬɢɱɧɢɦɢ 

ɨɩɟɪɚɬɨɪɚɦɢ ɚɧɚɥɨɝɿɱɧɿ ɛɭɞɶ-ɹɤɢɦ ɿɧɲɢɦ ɫɬɪɭɤɬɭɪɚɦ ɿ ɧɟ ɜɢɤɥɢɤɚɸɬɶ ɧɿɹɤɢɯ 
ɞɿɣ ɞɨɬɢ, ɞɨɤɢ ɧɟ ɡɭɫɬɪɿɧɟɬɶɫɹ ɩɪɟɞɢɤɚɬ "=", ɹɤɢɣ є ɿɧɮɿɤɫɧɢɦ ɨɩɟɪɚɬɨɪɨɦ ɿ 
ɜɫɬɚɧɨɜɥɸє ɪɿɜɧɿɫɬɶ ɫɜɨʀɯ ɚɪɝɭɦɟɧɬɿɜ. ɉɪɟɞɢɤɚɬ ɪɿɜɧɨɫɬɿ є ɜɛɭɞɨɜɚɧɢɦ ɿ 
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ɧɚɦɚɝɚєɬɶɫɹ ɞɨɜɟɫɬɢ ɬɨɬɨɠɧɿɫɬɶ ɫɜɨʀɯ ɚɪɝɭɦɟɧɬɿɜ. Ɂɚɩɢɬ 
? - ɯ = ɭ  
ɩɪɚɰɸє ɬɚɤ, ɧɿɛɢ ɬɨ ɜ ɛɚɡɿ ɞɚɧɢɯ ɦɿɫɬɢɬɶɫɹ ɮɚɤɬ 
 ɯ=ɯ. 
Ɉɫɤɿɥɶɤɢ ɹɤ ɯ ɿ ɭ ɦɨɠɭɬɶ ɜɢɫɬɭɩɚɬɢ ɛɭɞɶ-ɹɤɿ ɬɟɪɦɢ, ɞɨɡɜɨɥɟɧɿ 

ɫɢɧɬɚɤɫɢɫɨɦ ɉɪɨɥɨɝɭ, ɬɨ ɩɪɢ ɤɨɧɤɪɟɬɢɡɚɰɿʀ ɡɦɿɧɧɢɯ ɭ ɬɜɟɪɞɠɟɧɧɹɯ ɞɿɸɬɶ 
ɩɪɚɜɢɥɚ: 

1) əɤɳɨ ɯ – ɧɟɤɨɧɤɪɟɬɢɡɨɜɚɧɚ ɡɦɿɧɧɚ, ɚ ɭ – ɤɨɧɤɪɟɬɢɡɨɜɚɧɚ, ɬɨ 
ɧɟɡɚɥɟɠɧɨ ɜɿɞ ʀʀ ɡɧɚɱɟɧɧɹ  ɯ ɿ ɭ  є ɬɨɬɨɠɧɿ. 

2) ɐɿɥɿ ɱɢɫɥɚ ɿ ɚɬɨɦɢ ɡɚɜɠɞɢ ɪɿɜɧɿ ɦɿɠ ɫɨɛɨɸ. 
3) Ⱦɜɿ ɫɬɪɭɤɬɭɪɢ ɪɿɜɧɿ, ɹɤɳɨ ɜɨɧɢ ɦɚɸɬɶ ɨɞɧɚɤɨɜɢɣ ɮɭɧɤɬɨɪ, ɨɞɧɚɤɨɜɭ 

ɤɿɥɶɤɿɫɬɶ ɚɪɝɭɦɟɧɬɿɜ, ɩɪɢɱɨɦɭ ɜɫɿ ɚɪɝɭɦɟɧɬɢ ɪɿɜɧɿ ɦɿɠ ɫɨɛɨɸ. ɇɚɩɪɢɤɥɚɞ ɜ 
ɡɚɩɢɬɿ 

?- ʀɯɚɬɢ (ɿɜɚɧ, ɜɟɥɨɫɢɩɟɞ) = ʀɯɚɬɢ (ɿɜɚɧ, ɏ) 
ɡɦɿɧɧɿɣ ɏ ɛɭɞɟ ɩɪɢɫɜɨєɧɨ ɡɧɚɱɟɧɧɹ ɜɟɥɨɫɢɩɟɞ. Ɉɫɤɿɥɶɤɢ ɫɬɪɭɤɬɭɪɢ 

ɜɤɥɚɞɚɸɬɶɫɹ ɧɚ ɞɨɜɿɥɶɧɭ ɝɥɢɛɢɧɭ, ɬɨ ɩɪɢ ɩɟɪɟɜɿɪɰɿ ʀɯ ɪɿɜɧɨɫɬɿ ɧɟɨɛɯɿɞɧɨ 
ɛɿɥɶɲɟ ɱɚɫɭ ɞɥɹ ɚɧɚɥɿɡɭ ɜɫɿɯ ɫɬɪɭɤɬɭɪ ɬɚ ʀɯ ɤɨɦɩɨɧɟɧɬ. 

ɉɪɢ ɩɨɪɿɜɧɹɧɧɿ ɞɜɨɯ ɧɟɤɨɧɤɪɟɬɢɡɨɜɚɧɢɯ ɡɦɿɧɧɢɯ ɏ ɿ ɍ ɜɨɧɢ ɫɬɚɸɬɶ 
ɡɱɟɩɥɟɧɢɦɢ ɿ ɹɤ ɬɿɥɶɤɢ  ɤɨɧɤɪɟɬɢɡɭєɬɶɫɹ  ɨɞɧɚ ɡ ɧɢɯ, ɬɨ ɞɪɭɝɚ ɧɚɛɭɜɚє ɬɟ ɫɚɦɟ 
ɡɧɚɱɟɧɧɹ. Ɉɬɠɟ, ɜ ɩɪɚɜɢɥɿ  

ɧɿɱɨɝɨ_ɧɟ_ɪɨɛɢɬɢ (ɯ, ɭ) :-ɯ = ɭ 
ɞɪɭɝɢɣ ɚɪɝɭɦɟɧɬ ɛɭɞɟ ɤɨɧɤɪɟɬɢɡɨɜɚɧɢɣ ɬɢɦ ɫɚɦɢɦ ɡɧɚɱɟɧɧɹɦ, ɳɨ ɿ 

ɩɟɪɲɢɣ. Ɉɫɬɚɧɧє ɩɪɚɜɢɥɨ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɩɪɨɫɬɿɲɟ ɭ ɜɢɝɥɹɞɿ ɮɚɤɬɭ ɩɪɨ ɬɟ, 
ɳɨ ɡɦɿɧɧɚ ɞɨɪɿɜɧɸє ɫɚɦɚ ɫɨɛɿ : 

ɧɿɱɨɝɨ _ɧɟ_ɪɨɛɢɬɢ (ɯ, ɯ). 
ȼ ɉɪɨɥɨɡɿ ɩɟɪɟɞɛɚɱɟɧɢɣ ɳɟ ɨɞɢɧ ɜɛɭɞɨɜɚɧɢɣ ɩɪɟɞɢɤɚɬ "\ =", ɬɨɛɬɨ 

ɬɜɟɪɞɠɟɧɧɹ ɧɟ ɬɨɬɨɠɧɿ. 
ɐɿɥɶɨɜɟ ɬɜɟɪɞɠɟɧɧɹ ɯ \ = ɭ ɿɫɬɢɧɧɟ, ɹɤɳɨ ɧɟ ɦɨɠɟ ɛɭɬɢ ɞɨɜɟɞɟɧɚ 

ɫɩɪɚɜɟɞɥɢɜɿɫɬɶ ɬɜɟɪɞɠɟɧɧɹ ɯ=ɭ. 

Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɱɢɫɟɥ ɭ ɉɪɨɥɨɡɿ ɩɟɪɟɞɛɚɱɟɧɨ ɬɚɤɿ ɩɪɟɞɢɤɚɬɢ: 
ɯ=ɭ   /* ɯ ɿ ɭ є ɨɞɧɟ ɿ ɬɟ ɫɚɦɟ ɱɢɫɥɨ */ 
ɯ\=ɭ  /*ɯ ɿ ɭ є ɪɿɡɧɿ ɱɢɫɥɚ */ 
ɯ<ɭ  /* ɯ ɦɟɧɲɟ ɜɿɞ ɭ */ 
ɯ>ɭ   /* ɯ ɛɿɥьɲɟ ɜɿɞ ɭ */ 
ɯ=<ɭ /* ɯ ɞɨɪɿɜɧɸє ɚɛɨ ɦɟɧɲɟ ɜɿɞ ɭ */ 
ɯ>= ɭ /* ɯ ɞɨɪɿɜɧɸє ɚɛɨ ɛɿɥьɲɟ ɜɿɞ ɭ */ 
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əɤ ɩɪɢɤɥɚɞ ɜɢɤɨɪɢɫɬɚɧɧɹ ɱɢɫɟɥ ɬɚ ɚɪɢɮɦɟɬɢɱɧɢɯ ɩɪɟɞɢɤɚɬɿɜ 
ɞɨɩɭɫɬɢɦɨ, ɳɨ ɦɢ ɦɚєɦɨ ɛɚɡɭ ɞɚɧɢɯ ɩɪɨ ɩɪɢɧɰɿɜ ɍɟɥɶɫɭ, ɹɤɿ ɩɪɚɜɢɥɢ ɤɪɚʀɧɨɸ 
ɜ ȱɏ–ɏ-ɦɭ ɫɬ. ȼɜɟɞɟɦɨ ɩɪɟɞɢɤɚɬ ɩɪɚɜɢɜ (Ⱥ, ɏ, ɍ), ɹɤɳɨ ɩɪɢɧɰ ɡ ɿɦɟɧɟɦ 

Ⱥ ɩɪɚɜɢɜ ɤɪɚʀɧɨɸ ɡ ɪɨɤɭ ɏ ɞɨ ɪɨɤɭ ɍ. Ⱦɨɩɭɫɬɢɦɨ, ɳɨ ɦɢ ɯɨɱɟɦɨ ɜɢɡɧɚɱɢɬɢ, 

ɯɬɨ ɛɭɜ ɩɪɢɧɰɨɦ ɍɟɥɶɫɭ ɜ ɤɨɧɤɪɟɬɧɢɣ ɪɿɤ Z. Ɇɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɩɪɚɜɢɥɨ 
ɩɪɢɧɰ (ɏ, Z), ɹɤɟ ɿɫɬɢɧɧɟ, ɹɤɳɨ ɩɪɢɧɰ ɧɚ ɿɦ’ɹ ɏ ɛɭɜ ɧɚ ɬɪɨɧɿ ɜ ɪɿɤ Z, ɹɤɳɨ 

1) ɏ ɩɪɚɜɢɜ ɡ ɪɨɤɭ Ⱥ ɩɨ ɪɿɤ ȼ; 

2) ɪɿɤ Z ɡɧɚɯɨɞɢɬɶɫɹ ɦɿɠ ɪɨɤɨɦ Ⱥ ɿ ȼ ɚɛɨ ɡɛɿɝɚєɬɶɫɹ ɡ ɨɞɧɢɦ ɿɡ ɧɢɯ. 
ȼɿɞɩɨɜɿɞɧɚ ɛɚɡɚ ɞɚɧɢɯ ɧɚ ɉɪɨɥɨɡɿ ɦɚє ɬɚɤɢɣ ɜɢɝɥɹɞ: 
ɩɪɚɜɢɜ (ɪɨɞɪɿ,  844, 878), 
ɩɪɚɜɢɜ (ɚɧɚɪɚɜɞ, 878, 916), 
ɩɪɚɜɢɜ (ɯɿɜɟɥ, 916,  950), 
ɩɪɚɜɢɜ (ɥɚɝɨ, 950, 985), 
ɩɪɚɜɢɜ (ɤɚɞɜɚɥɨɧ, 985,  886), 
ɩɪɚɜɢɜ (ɦɚɪɟɞɭɞɭ, 986, 999). 
ɩɪɢɧɰ (ɏ,ɍ):- ɩɪɚɜɢɜ(ɏ, Ⱥ, ȼ), ɍ>=Ⱥ, ɍ=<ȼ.   
 

1.2.4. ɋɬɪɭɤɬɭɪɚ ɉɪɨɥɨɝ-ɩɪɨɝɪɚɦɢ 

ɉɪɨɝɪɚɦɚ ɧɚ ɉɪɨɥɨɡɿ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɩ’ɹɬɢ ɪɨɡɞɿɥɿɜ: ɨɩɢɫ ɞɨɦɟɧɿɜ, ɪɨɡɞɿɥ 
ɛɚɡɢ ɞɚɧɢɯ, ɨɩɢɫ ɩɪɟɞɢɤɚɬɿɜ, ɪɨɡɞɿɥ ɨɩɢɫɭ ɰɿɥɿ ɬɚ ɨɩɢɫɭ ɬɜɟɪɞɠɟɧɶ ɚɛɨ ɮɚɤɬɿɜ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɰɶɨɝɨ – domains, database, 
predicates, goal, clauses. 

1.domains  – ɨɩɢɫɭє ɪɿɡɧɿ ɤɥɚɫɢ ɨɛ’єɤɬɿɜ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ 
ɩɪɨɝɪɚɦɿ; 

2.database – ɨɩɢɫɭє ɬɜɟɪɞɠɟɧɧɹ ɛɚɡɢ ɞɚɧɢɯ, ɹɤɿ є ɩɪɟɞɢɤɚɬɚɦɢ 

ɞɢɧɚɦɿɱɧɨʀ ɛɚɡɢ ɞɚɧɢɯ; 
3.predicates – ɨɩɢɫ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɩɪɨɝɪɚɦɨɸ ɩɪɟɞɢɤɚɬɿɜ; 
4.goal – ɮɨɪɦɭєɬɶɫɹ ɩɪɢɡɧɚɱɟɧɧɹ ɩɪɨɝɪɚɦɢ ɦɨɜɨɸ ɉɪɨɥɨɝ; 
5.clauses – ɡɚɧɨɫɹɬɶɫɹ ɮɚɤɬɢ ɿ ɩɪɚɜɢɥɚ, ɜɿɞɨɦɿ ɚɩɪɿɨɪɿ. 
 
/* ɤɨɦɟɧɬɚɪ */ 
domains 

/* ɨɩɢɫ ɞɨɦɟɧɿɜ */ 
database 

/* ɨɩɢɫ ɩɪɟɞɢɤɚɬɿɜ ɞɢɧɚɦɿɱɧɨʀ ɛɚɡɢ ɞɚɧɢɯ */ 
predicates 
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/* ɨɩɢɫ ɩɪɟɞɢɤɚɬɿɜ */ 
goal 

/* ɰɿɥьɨɜɿ ɬɜɟɪɞɠɟɧɧɹ */ 
clauses 

/* ɡɚɩɢɫ ɮɚɤɬɿɜ, ɩɪɚɜɢɥ */  
ɉɪɨɥɨɝ ɞɨɡɜɨɥɹє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 6 ɬɢɩɿɜ ɞɨɦɟɧɿɜ (ɞɢɜ. ɬɚɛɥ. 1.1): 

Ɍɚɛɥɢɰɹ 1.1 

Ɍɢɩɢ ɞɚɧɢɯ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ 
Ɍɂɉ ȾȺɇɂɏ ɄɅɘɑɈȼȿ 

ɋɅɈȼɈ 
ȾȱȺɉȺɁɈɇ ɁɇȺɑȿɇɖ ɉɊɂɄɅȺȾɂ 

ɋɢɦɜɨɥɢ Char ȼɫɿ ɞɨɡɜɨɥɟɧɿ ɫɢɦɜɨɥɢ “ɚ”,”ɜ”,”ȼ”,”/13”,”%” 
ɐɿɥɿ ɱɢɫɥɚ Integer ȼɿɞ –32768 ɞɨ 32767 -63, 84, 2349 

Ⱦɿɣɫɧɿ ɱɢɫɥɚ Real ȼɿɞ +1ȿ-307 ɞɨ +1ȿ308 -42769, 360, 
1.25ȿ23,5.15ȿ-9 

Ɋɹɞɤɢ String ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɫɢɦɜɨɥɿɜ (ɧɟ 
ɛɿɥɶɲɟ ɧɿɠ 250) 

“today”,”123”, 

ɋɢɦɜɨɥɿɱɧɿ 
ɿɦɟɧɚ 

Symbol 1. ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɛɭɤɜ, 
ɰɢɮɪ ɬɚ ɩɿɞɤɪɟɫɥɟɧɶ; 
ɩɟɪɲɢɣ ɫɢɦɜɨɥ – ɜɟɥɢɤɚ 

ɛɭɤɜɚ 
2. ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɞɨɜɿɥɶɧɢɯ 
ɫɢɦɜɨɥɿɜ, ɳɨ є ɜ ɥɚɩɤɚɯ 

“Stars and Stripes”? 
“singing in the rain” 

Ɏɚɣɥɢ Files Ⱦɨɩɭɫɬɢɦɟ ɜ DOC ɿɦ’ɹ 
ɮɚɣɥɭ 

mail.txt, 
BIRDS.DBA 

 
ɇɟ ɤɨɠɧɚ  ɡ ɩɪɨɝɪɚɦ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ ɦɿɫɬɢɬɶ ɜɫɟɪɟɞɢɧɿ ɫɟɛɟ ɨɩɢɫ ɫɜɨєʀ 

ɰɿɥɿ, ɱɚɫɬɨ ɰɿɥɶ є ɡɨɜɧɿɲɧɶɨɸ. Ɍɚɤɿ ɩɪɨɝɪɚɦɢ ɧɚɡɢɜɚɸɬɶɫɹ ɿɬɟɪɚɬɢɜɧɢɦɢ. ɐɟ 
ɞɚє ɩɨɜɧɭ ɫɜɨɛɨɞɭ ɤɨɪɢɫɬɭɜɚɱɭ, ɨɫɤɿɥɶɤɢ ɡɚɩɢɬɢ ɦɨɠɧɚ ɮɨɪɦɭɥɸɜɚɬɢ 
ɡɚɥɟɠɧɨ ɜɿɞ ɬɢɯ ɜɿɞɩɨɜɿɞɟɣ, ɹɤɿ ɞɚɜ ɤɨɦɩ’ɸɬɟɪ. 

 

1.2.5. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɩɨɧɹɬɬɹ ɬɟɪɦɚ. 
2. Ⱦɨ ɹɤɨɝɨ ɬɢɩɭ ɬɟɪɦɿɜ ɧɚɥɟɠɚɬɶ ɫɩɟɰɿɚɥɶɧɿ ɫɢɦɜɨɥɢ  ,  ?  _  ɬɚ  :  -“, ɹɤɿ 

ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɡɚɩɢɬɿɜ ɬɚ ɩɪɚɜɢɥ? 
3. Ɉɛʉɪɭɧɬɭɜɚɬɢ ɞɨɰɿɥɶɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɧɨɧɿɦɧɨʀ ɡɦɿɧɧɨʀ. 
4. Ɉɫɧɨɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɨɩɟɪɚɬɨɪɿɜ. 
5. Ɉɡɧɚɱɢɬɢ  ɩɨɧɹɬɬɹ ɥɿɜɨɚɫɨɰɿɚɬɢɜɧɨɝɨ ɬɚ ɩɪɚɜɨɚɫɨɰɿɚɬɢɜɧɨɝɨ 
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ɨɩɟɪɚɬɨɪɚ. 
6. ɑɢ ɩɪɚɜɢɥɶɧɿ ɬɚɤɿ ɰɿɥɶɨɜɿ ɬɜɟɪɞɠɟɧɧɹ ɿ ɹɤɢɦɢ ɡɧɚɱɟɧɧɹɦɢ ɛɭɞɭɬɶ 

ɤɨɧɤɪɟɬɢɡɨɜɚɧɿ ɡɦɿɧɧɿ: 
ɤɨɫɦɨɧɚɜɬ (Ⱥ, ɥьɜɿɜ)=ɤɨɫɦɨɧɚɜɬ (ɥьɜɿɜ, ɩɚɪɢɠ). 
ɤɪɚɩɤɚ (X, Y, Z)=ɤɪɚɩɤɚ (X1,Y1,Z1)= ɤɪɚɩɤɚ (1,2, 

3). 

ɿɦɟɧɧɢɤ (ɞɿɹɱ)=ɞɿɹɱ. 
"ɩɨɞɜɢɝ"=ɩɨɞɜɢɝ. 
f(X, Y)=f(ɚ, ɜ). 
f(X, g(a, d))=f(Z, g(Z, C)). 

7. ȼ ɛɚɡɿ ɞɚɧɢɯ ɡɚɞɚɧɿ ɩɪɟɞɢɤɚɬɢ  ɧɚɫ (X, Y), – ɳɨ ɜɢɡɧɚɱɚє ɱɢɫɥɨ 
ɠɢɬɟɥɿɜ Y ɜ ɤɪɚʀɧɿ X ɿ ɩɥɨɳɚ (X, S), ɳɨ ɜɢɡɧɚɱɚє ɩɥɨɳɭ S ɤɪɚʀɧɢ ɏ. Ɂɚɩɢɫɚɬɢ 
ɩɪɚɜɢɥɨ ɝɭɫɬɢɧɚ(ɏ, Ɋ), ɹɤɟ ɜɢɡɧɚɱɚє ɝɭɫɬɢɧɭ Ɋ ɤɪɚʀɧɢ ɏ. 

8. ɇɚɜɟɫɬɢ ɜɛɭɞɨɜɚɧɿ ɩɪɟɞɢɤɚɬɢ ɛɚɡɨɜɨɝɨ ɉɪɨɥɨɝɭ ɞɥɹ ɜɢɤɨɧɚɧɧɹ 
ɚɪɢɮɦɟɬɢɱɧɢɯ ɞɿɣ. 

9. Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɥɨɝɿɱɧɨʀ ɛɚɡɢ ɞɚɧɢɯ. 
 

1.3. Ɉɫɨɛɥɢɜɨɫɬɿ ɪɨɛɨɬɢ ɬɚ ɜɛɭɞɨɜɚɧɿ ɩɪɟɞɢɤɚɬɢ  

Ɍɭɪɛɨ ɉɪɨɥɨɝɭ 
1.3.1. Ɉɫɨɛɥɢɜɨɫɬɿ ɪɨɛɨɬɢ ɜ Ɍɭɪɛɨ ɉɪɨɥɨɡɿ 

Ɂɚɩɭɫɤ ɉɪɨɥɨɝɭ ɡɞɿɣɫɧɸєɬɶɫɹ ɤɨɦɚɧɞɨɸ PROLOG: ɞɥɹ ɰɶɨɝɨ 
ɡɱɢɬɭɸɬɶɫɹ ɜɫɿ ɫɢɫɬɟɦɧɿ ɮɚɣɥɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɿ ɡɚɜɚɧɬɚɠɭɸɬɶɫɹ ɜ 
ɨɩɟɪɚɬɢɜɧɭ ɩɚɦ'ɹɬɶ. 

Ɂɚɫɬɚɜɤɚ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ, ɹɤɚ ɩɨɹɜɥɹєɬɶɫɹ ɩɿɫɥɹ ɚɤɬɢɜɚɰɿʀ ɫɢɫɬɟɦɢ, 
ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɜɨɯ ɜɿɤɨɧ: ɜ ɩɟɪɲɨɦɭ ɜɿɤɧɿ є ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ ɪɿɤ ɜɢɩɭɫɤɭ ɿ 
ɧɨɦɟɪ ɜɟɪɫɿʀ ɫɢɫɬɟɦɢ, ɧɢɠɧє ɜɿɤɧɨ ɞɚє ɞɚɧɿ ɩɪɨ ɡɚɞɚɧɭ ɤɨɧɮɿɝɭɪɚɰɿɸ ɉɪɨɥɨɝɭ. 
ɍ ɩɟɪɲɨɦɭ ɪɹɞɤɭ ɩɨɞɚɧɨ ɿɦ’ɹ ɩɪɨɝɪɚɦɧɨɝɨ ɮɚɣɥɚ, ɹɤɟ ɡɚɞɚєɬɶɫɹ ɡɚ 
ɡɚɦɨɜɱɭɜɚɧɧɹɦ. ȱɧɲɿ ɪɹɞɤɢ ɜɢɫɜɿɱɭɸɬɶ ɿɦɟɧɚ ɪɨɛɨɱɢɯ ɞɢɪɟɤɬɨɪɿɣ ɫɢɫɬɟɦɢ: 
ɞɢɪɟɤɬɨɪɿʀ ɮɚɣɥɿɜ ɪɨɛɨɱɢɯ ɩɪɨɝɪɚɦ (PRO), ɞɢɪɟɤɬɨɪɿʀ ɨɛ’єɤɬɧɢɯ ɦɨɞɭɥɿɜ (OBJ 
directory), ɞɢɪɟɤɬɨɪɿʀ ɜɢɤɨɧɚɜɱɢɯ ɮɚɣɥɿɜ (EXE directory) ɿ ɫɢɫɬɟɦɧɨʀ 
ɞɢɪɟɤɬɨɪɿʀ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ (TURBO directory).  

ɉɿɫɥɹ ɧɚɬɢɫɤɚɧɧɹ ɧɚ ɛɭɞɶ-ɹɤɭ ɤɥɚɜɿɲɭ ɜɢɫɜɿɱɭєɬɶɫɹ ɝɨɥɨɜɧɟ ɦɟɧɸ 
ɫɢɫɬɟɦɢ, ɹɤɟ ɦɿɫɬɢɬɶ 7 ɨɩɰɿɣ,  ɞɨɫɬɭɩɧɢɯ ɤɨɪɢɫɬɭɜɚɱɭ ɿ ɪɨɡɦɿɳɟɧɢɯ ɭ ɜɟɪɯɧɿɣ 
ɱɚɫɬɢɧɿ ɟɤɪɚɧɚ. ɐɿ ɨɩɰɿʀ, ɩɨ ɫɭɬɿ, є ɮɭɧɤɰɿɹɦɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ: 

1. Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɢ ɧɚ ɪɚɯɭɧɨɤ (ɜɢɤɨɧɚɧɧɹ) (RUN). 

2. Ɍɪɚɧɫɥɹɰɿɹ ɩɪɨɝɪɚɦɢ  (COMPILE). 
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3. Ɋɟɞɚɝɭɜɚɧɧɹ ɬɟɤɫɬɭ ɩɪɨɝɪɚɦɢ (EDIT). 

4. Ɂɚɞɚɧɧɹ ɨɩɰɿɣ ɤɨɦɩ’ɸɬɟɪɚ  (OPTIONS). 

5. Ɋɨɛɨɬɚ ɡ ɮɚɣɥɚɦɢ  (FILES). 

6. ɇɚɫɬɪɨɸɜɚɧɧɹ ɫɢɫɬɟɦɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ ɩɨɬɪɟɛ 
ɤɨɪɢɫɬɭɜɚɱɚ (SETUP). 

7. ȼɢɯɿɞ ɿɡ ɫɢɫɬɟɦɢ  (QUIT). 

ɉɟɪɟɯɿɞ ɜɿɞ ɨɞɧɿєʀ ɤɨɦɚɧɞɢ ɞɨ ɿɧɲɨʀ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɪɿɥɨɤ 
ɚɛɨ ɤɨɦɛɿɧɚɰɿєɸ ɤɥɚɜɿɲɚ ALT ɿ ɡɚɞɚɧɧɹɦ ɩɟɪɲɨʀ ɛɭɤɜɢ ɤɨɦɚɧɞɢ (ɜɟɥɢɤɨʀ ɚɛɨ 
ɦɚɥɨʀ). 

Ƚɨɥɨɜɧɟ ɦɟɧɸ ɦɿɫɬɢɬɶ ɱɨɬɢɪɢ ɜɿɤɧɚ: EDITOR – ɜ ɜɟɪɯɧɶɨɦɭ ɩɪɚɜɨɦɭ 
ɤɭɬɿ ɟɤɪɚɧɚ; ɜɿɤɧɨ ɞɿɚɥɨɝɭ (DIALOG) – ɜ ɜɟɪɯɧɶɨɦɭ ɥɿɜɨɦɭ ɤɭɬɿ ɟɤɪɚɧɚ; ɜɿɤɧɨ 
ɩɨɜɿɞɨɦɥɟɧɶ (MESSAGE) – ɜ ɧɢɠɧɶɨɦɭ ɥɿɜɨɦɭ ɤɭɬɿ; ɜɿɤɧɨ ɬɪɚɫɭɜɚɧɧɹ ɜ 
ɧɢɠɧɶɨɦɭ ɩɪɚɜɨɦɭ ɤɭɬɿ (TRASS). 

Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɦɚє ɩɨɬɭɠɧɢɣ ɜɛɭɞɨɜɚɧɢɣ ɟɤɪɚɧɧɢɣ ɪɟɞɚɤɬɨɪ, ɳɨ ɡɧɚɱɧɨ 
ɩɨɥɟɝɲɭє ɪɨɛɨɬɭ ɩɪɨɝɪɚɦɿɫɬɚ, ɣɨɝɨ ɤɨɦɚɧɞɢ, ɜ ɨɫɧɨɜɧɨɦɭ, ɡɛɿɝɚɸɬɶɫɹ ɡ 
ɤɨɦɚɧɞɚɦɢ ɪɟɞɚɤɬɨɪɚ Woɝd star, ɿ ɛɥɢɡɶɤɢɣ ɞɨ Ɍɭɪɛɨ-ɉɚɫɤɚɥɸ. 

Ⱦɥɹ ɡɚɜɚɧɬɚɠɭɜɚɧɧɹ ɭ ɜɿɤɧɨ ɪɟɞɚɤɬɨɪɚ ɜɠɟ ɿɫɧɭɸɱɨɝɨ ɮɚɣɥɚ 
ɜɢɛɢɪɚєɬɶɫɹ ɨɩɰɿɹ Files ɿ ɜ ɧɿɣ ɩɿɞɤɨɦɚɧɞɚ Load, ɿ ɹɤɳɨ ɞɚɥɿ ɧɚ ɡɚɩɢɬ ɿɦɟɧɿ 
ɮɚɣɥɚ ɩɪɨɫɬɨ ɧɚɬɢɫɧɭɬɢ ȿnter, ɬɨ ɜɢɫɜɿɬɢɬɶɫɹ ɩɟɪɟɥɿɤ ɮɚɣɥɿɜ ɞɢɪɟɤɬɨɪɿʀ PRO. 

Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɛɭɞɶ-ɹɤɭ ɡ ɤɨɦɚɧɞ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ 
ɧɟɨɛɯɿɞɧɨ ɫɤɨɪɢɫɬɚɬɢɫɹ ɤɥɚɜɿɲɟɸ F1. Ɂ’ɹɜɥɹєɬɶɫɹ ɦɟɧɸ ɩɿɞɤɚɡɨɤ HELP ɜ 
ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ ɟɤɪɚɧɚ. əɤɳɨ ɡ ɧɶɨɝɨ ɜɢɛɪɚɬɢ ɩɟɪɲɭ ɨɩɰɿɸ, ɬɨ ɧɚ ɟɤɪɚɧɿ 
ɡ’ɹɜɥɹєɬɶɫɹ ɜɿɤɧɨ HELP, ɹɤɟ ɦɿɫɬɢɬɶ ɤɨɪɨɬɤɢɣ ɩɟɪɟɥɿɤ ɤɨɦɚɧɞ ɪɟɞɚɤɬɨɪɚ ɬɚ 
ɳɟ ɞɟɹɤɭ ɤɨɪɢɫɧɭ ɿɧɮɨɪɦɚɰɿɸ. Ʉɨɦɛɿɧɚɰɿєɸ ɤɥɚɜɿɲ Sift-F10 ɦɨɠɧɚ 
ɪɨɡɲɢɪɢɬɢ  ɰɟ ɜɿɤɧɨ ɞɨ ɪɨɡɦɿɪɿɜ  ɩɨɜɧɨɝɨ ɟɤɪɚɧɭ, ɩɨɜɬɨɪɧɟ ɧɚɬɢɫɤɚɧɧɹ Sift-
F10 ɩɨɜɟɪɧɟ ɟɤɪɚɧ ɜ ɩɨɩɟɪɟɞɧє ɩɨɥɨɠɟɧɧɹ. Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɧɨɜɨɝɨ ɮɚɣɥɚ ɫɥɿɞ 
ɨɱɢɫɬɢɬɢ ɜɿɤɧɨ ɜɿɞ ɫɬɚɪɨɝɨ ɮɚɣɥɚ, ɜɜɿɣɲɨɜɲɢ ɜ ɩɿɞɤɨɦɚɧɞɭ Zap file in editor 
ɤɨɦɚɧɞɢ file. ɋɢɫɬɟɦɚ ɡɚɩɢɬɚє ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɿ ɹɤɳɨ ɧɚɬɢɫɧɭɬɢ YES, ɬɨ ɟɤɪɚɧ 
ɛɭɞɟ ɨɱɢɳɟɧɢɣ. ɉɿɫɥɹ ɰɶɨɝɨ ɡ’ɹɜɥɹєɬɶɫɹ ɦɚɥɟɧɶɤɟ ɜɿɤɧɨ ɞɥɹ ɜɜɟɞɟɧɧɹ ɧɨɜɨɝɨ 
ɮɚɣɥɚ. əɤɳɨ ɿɦ’ɹ ɧɟ ɡɚɞɚɜɚɬɢ, ɬɨ ɧɨɜɢɣ ɮɚɣɥ ɛɭɞɟ ɧɚɡɢɜɚɬɢɫɹ ɫɬɚɪɢɦ ɿɦɟɧɟɦ. 

1.3.2. Ɉɫɧɨɜɧɿ ɤɨɦɚɧɞɢ ɪɟɞɚɤɬɨɪɚ 
Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɫɥɨɜɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɤɨɦɛɿɧɚɰɿɹ ɤɥɚɜɿɲ Ctrl-T, 

ɫɢɦɜɨɥɭ – Ctrl-G. Ɂɧɢɳɟɧɧɹ ɫɬɪɿɱɤɢ – Ctrl-Y ɚɛɨ Ctrl-Backspase. 

Ɋɟɞɚɤɬɨɪ ɬɟɤɫɬɿɜ ɩɪɚɰɸє ɚɛɨ ɜ ɪɟɠɢɦɿ ɜɫɬɚɜɤɢ insert, ɚɛɨ ɜ ɪɟɠɢɦɿ ɡɚɦɿɧɢ 
ɨwerwrite. Ⱦɥɹ ɩɟɪɟɤɥɸɱɟɧɧɹ ɪɟɠɢɦɿɜ ɫɥɿɞ ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ insert ɚɛɨ 
Ctrl-V. 
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Ɋɟɞɚɤɬɨɪ ɩɪɚɰɸє ɜ ɪɟɠɢɦɿ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɜɢɪɿɜɧɸɜɚɧɧɹ ɪɹɞɤɿɜ, ɳɨ 
ɡɚɞɚєɬɶɫɹ ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ ɿ ɩɨɡɧɚɱɟɧɟ ɧɚ ɟɤɪɚɧɿ  ɧɚɩɢɫɨɦ indent. Ⱦɥɹ 
ɜɿɞɦɿɧɢ ɰɶɨɝɨ ɪɟɠɢɦɭ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɤɥɚɜɿɲɚ Ctrl-Q1. Ⱦɥɹ ɡɦɿɧɢ ɪɨɡɦɿɪɿɜ 
ɜɿɤɧɚ ɪɟɞɚɤɬɨɪɚ ɞɨ ɩɨɜɧɨɝɨ ɟɤɪɚɧɚ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɤɥɚɜɿɲɚ Ctrl- F10. 

Ʉɨɦɚɧɞɢ ɪɟɞɚɤɬɨɪɚ ɞɚɸɬɶ ɡɦɨɝɭ ɜɢɞɿɥɢɬɢ ɮɪɚɝɦɟɧɬɢ ɬɟɤɫɬɭ ɡ ɬɢɦ, ɳɨɛ 
ɩɟɪɟɦɿɫɬɢɬɢ ʀɯ ɜ ɿɧɲɟ ɦɿɫɰɟ ɩɪɨɝɪɚɦɢ, ɤɨɩɿɸɜɚɬɢ, ɡɧɢɳɢɬɢ. 

Ⱦɥɹ ɜɢɞɿɥɟɧɧɹ ɮɪɚɝɦɟɧɬɚ ɧɟɨɛɯɿɞɧɨ ɩɿɞɜɟɫɬɢ ɤɭɪɫɨɪ ɞɨ ɩɨɱɚɬɤɭ ɿ 
ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ Ctrl-Ʉȼ, ɞɚɥɿ ɩɿɞɜɟɫɬɢ ɤɭɪɫɨɪ ɞɨ ɤɿɧɰɹ ɮɪɚɝɦɟɧɬɚ 
ɩɪɨɝɪɚɦɢ ɿ ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ Ctrl-ɄɄ. Ⱦɥɹ ɤɨɩɿɸɜɚɧɧɹ ɮɪɚɝɦɟɧɬɚ ɫɥɿɞ 

ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ Ctrl-Ʉɋ, ɞɥɹ ɡɧɹɬɬɹ ɜɢɞɿɥɟɧɧɹ Ctrl-Ʉɇ. Ⱦɥɹ ɡɧɢɳɟɧɧɹ 
ɮɪɚɝɦɟɧɬɭ ɫɥɿɞ ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ Ctrl- Ʉɍ. Ⱦɥɹ ɰɢɯ ɫɚɦɢɯ ɩɨɬɪɟɛ ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɚɬɢ ɿ ɮɭɧɤɰɿɣɧɿ ɤɥɚɜɿɲɿ: F5 – ɤɨɩɿɸɜɚɧɧɹ, F6 –ɩɟɪɟɦɿɳɟɧɧɹ, F7 – 

ɡɧɢɳɟɧɧɹ. ɉɨɲɭɤ ɮɪɚɝɦɟɧɬɚ ɬɟɤɫɬɭ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɤɥɚɜɿɲɿ F3. ȼɫɟɪɟɞɢɧɿ ɟɤɪɚɧɚ ɡ’ɹɜɢɬɶɫɹ ɜɿɤɧɨ, ɤɭɞɢ ɜɜɨɞɢɬɶɫɹ 
ɬɟɤɫɬ ɩɨɲɭɤɭ. ɉɪɢ ɩɨɜɬɨɪɧɨɦɭ ɧɚɬɢɫɤɚɧɧɿ ɧɚ F3 ɤɭɪɫɨɪ ɜɤɚɠɟ ɧɚ ɩɟɪɲɟ 
ɜɯɨɞɠɟɧɧɹ ɬɟɤɫɬɭ. Ⱦɥɹ ɩɨɜɬɨɪɧɨɝɨ ɩɨɲɭɤɭ ɮɪɚɝɦɟɧɬɚ ɧɟɨɛɯɿɞɧɨ ɧɚɬɢɫɧɭɬɢ 
ɤɥɚɜɿɲɭ Shift-F3. 

Ʉɨɦɚɧɞɢ ɩɨɲɭɤɭ-ɡɚɦɿɧɢ ɞɚɸɬɶ ɡɦɨɝɭ ɡɞɿɣɫɧɢɬɢ ɩɨɲɭɤ ɿ ɡɚɦɿɧɭ ɬɟɤɫɬɭ 
ɧɚ ɿɧɲɢɣ. Ⱦɥɹ ɰɶɨɝɨ ɧɚɬɢɫɤɚєɬɶɫɹ ɤɥɚɜɿɲɚ F4 ɿ ɧɚɛɢɪɚєɬɶɫɹ ɬɟɤɫɬ, ɹɤɢɣ ɫɥɿɞ 

ɡɚɦɿɧɢɬɢ. ɉɿɫɥɹ ɱɟɪɝɨɜɨɝɨ ɧɚɬɢɫɤɚɧɧɹ ɤɥɚɜɿɲɿ F4 ɩɿɞɤɚɡɤɚ, ɹɤɚ ɩɨɹɜɥɹєɬɶɫɹ ɭ 
ɜɿɤɧɿ, ɩɪɨɩɨɧɭє ɜɜɟɫɬɢ ɬɟɤɫɬ ɞɥɹ ɡɚɦɿɧɢ. Ⱦɚɥɿ ɫɥɿɞ ɧɚɬɢɫɧɭɬɢ Enter ɿ ɜɤɚɡɚɬɢ 

ɪɟɠɢɦ ɡɚɦɿɧɢ: ɝɥɨɛɚɥɶɧɢɣ – ɤɥɚɜɿɲɚ G ɚɛɨ ɥɨɤɚɥɶɧɢɣ – L. Ɍɟɩɟɪ ɪɟɞɚɤɬɨɪ 
ɩɨɩɪɨɫɢɬɶ ɞɨɡɜɨɥɭ ɧɚ ɡɞɿɣɫɧɟɧɧɹ ɡɚɦɿɧɢ. əɤɳɨ ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ Y, ɬɨ ɩɿɫɥɹ  
ɤɨɠɧɨɝɨ ɧɚɯɨɞɠɟɧɧɹ ɬɟɤɫɬɭ ɞɥɹ ɡɚɦɿɧɢ ɜɿɧ ɛɭɞɟ ɡɚɩɢɬɭɜɚɬɢ ɞɨɡɜɨɥɭ ɧɚ 
ɡɚɦɿɧɭ. Ⱥ ɬɨɦɭ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɝɥɨɛɚɥɶɧɨʀ ɡɚɦɿɧɢ ɫɥɿɞ ɧɚɬɢɫɧɭɬɢ N. Ɉɫɧɨɜɧɿ 
ɤɨɦɛɿɧɚɰɿʀ ɤɥɚɜɿɲ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. 1.2. 
 

Ɍɚɛɥɢɰɹ 1.2  

Ɉɫɧɨɜɧɿ ɤɨɦɛɿɧɚɰɿʀ ɤɥɚɜɿɲ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ 
ɉɨɲɭɤ Ctrl-QF F3 

ɉɨɲɭɤ ɜ ɡɚɦɿɧɚ Ctrl-QA F4 

ɉɨɜɬɨɪɧɢɣ ɩɨɲɭɤ Ctrl-L Shift-F3 

ɉɨɜɬɨɪ ɨɫɬɚɧɧьɨɝɨ 
ɩɨɲɭɤɭ ɿ ɡɚɦɿɧɢ 

Ctrl-L Shift-F4 
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1.3.3. Ɏɭɧɤɰɿɣɧɿ ɦɨɠɥɢɜɨɫɬɿ ɞɨɞɚɬɤɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ 
Ⱦɨɞɚɬɤɨɜɢɣ ɪɟɞɚɤɬɨɪ ɩɿɞɤɥɸɱɚєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿɣɧɨʀ ɤɥɚɜɿɲɿ 

F8, ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɡ’ɹɜɥɹєɬɶɫɹ ɡɚɩɢɬ ɿɦɟɧɿ ɮɚɣɥɚ, ɹɤɢɣ ɞɨɞɚɬɤɨɜɨ ɫɥɿɞ 

ɜɿɞɪɟɞɚɝɭɜɚɬɢ. ɉɪɢɱɨɦɭ ɬɭɬ ɬɚɤɨɠ є ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɫɶɨɝɨ 
ɚɪɫɟɧɚɥɭ ɤɨɦɚɧɞ ɪɟɞɚɝɭɜɚɧɧɹ. ȼɢɯɨɞɹɬɶ ɡ ɧɶɨɝɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɥɚɜɿɲɿ F10. 

ȼɿɞɪɟɞɚɝɨɜɚɧɭ ɜɟɪɫɿɸ ɮɚɣɥɚ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɧɚ ɡɨɜɧɿɲɧɿɣ ɧɨɫɿɣ ɿ 
ɩɨɜɟɪɧɭɬɢɫɹ ɞɨ ɝɨɥɨɜɧɨʀ ɩɪɨɝɪɚɦɢ. Ⱦɨɞɚɬɤɨɜɿ ɦɨɠɥɢɜɨɫɬɿ ɰɶɨɝɨ ɪɟɞɚɤɬɨɪɚ 
ɬɚɤɿ: 

Ʉɨɩɿɸɜɚɧɧɹ ɬɟɤɫɬɭ ɡ ɿɧɲɨɝɨ ɮɚɣɥɚ. ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɿɧɲɢɯ ɪɟɞɚɤɬɨɪɿɜ, ɜ 
ɌɊ є ɦɨɠɥɢɜɿɫɬɶ ɡɱɢɬɭɜɚɬɢ ɥɢɲɟ ɱɚɫɬɢɧɭ ɮɚɣɥɚ, ɳɨ ɧɟɨɛɯɿɞɧɨ ɫɤɨɩɿɸɜɚɬɢ. 
Ⱦɥɹ ɰɶɨɝɨ ɫɥɿɞ ɩɿɞɜɟɫɬɢ ɤɭɪɫɨɪ ɞɨ ɬɨɝɨ ɦɿɫɰɹ ɤɭɞɢ ɛɭɞɟ ɡɞɿɣɫɧɸɜɚɬɢɫɹ 
ɤɨɩɿɸɜɚɧɧɹ, ɿ ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ F9. ɉɿɫɥɹ ɜɜɟɞɟɧɧɹ ɿɦɟɧɿ ɮɚɣɥɭ ɜ 
ɞɨɞɚɬɤɨɜɨɦɭ ɜɿɤɧɿ ɡ’ɹɜɢɬɶɫɹ ɡɦɿɫɬ ɮɚɣɥɚ. ɇɟɨɛɯɿɞɧɨ ɩɨɫɬɚɜɢɬɢ ɤɭɪɫɨɪ ɧɚ 
ɩɨɱɚɬɨɤ ɮɪɚɝɦɟɧɬɚ ɮɚɣɥɚ, ɧɚɬɢɫɧɭɬɢ F9, ɞɚɥɿ ɩɟɪɟɦɿɫɬɢɬɢ ɤɭɪɫɨɪ ɧɚ ɤɿɧɟɰɶ 
ɮɪɚɝɦɟɧɬɚ ɮɚɣɥɚ ɿ ɡɧɨɜɭ ɧɚɬɢɫɧɭɬɢ F9. Ⱦɨɞɚɬɤɨɜɟ ɜɿɤɧɨ ɡɧɢɤɧɟ, ɚ ɜɿɞɦɿɱɟɧɢɣ 

ɮɪɚɝɦɟɧɬ ɫɤɨɩɿɸєɬɶɫɹ ɜ ɪɨɛɨɱɢɣ ɮɚɣɥ. 
Ʉɨɦɚɧɞɚ OPTIONS ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɨɩɰɿɣ 

ɤɨɦɩɿɥɹɬɨɪɚ Memory, OBJfile, EXEfile. 

Ʉɨɦɚɧɞɚ FILES ɦɚє ɪɹɞ ɩɿɞɤɨɦɚɧɞ Load (ɡɚɜɚɧɬɚɠɟɧɧɹ), Save (ɡɚɩɢɫ 
ɧɚ ɞɢɫɤ), Directory (ɡɚɞɚɧɧɹ ɪɨɛɨɱɨʀ ɞɢɪɟɤɬɨɪɿʀ), Print (ɞɪɭɤ), Rename 

(ɩɟɪɟɣɦɟɧɭɜɚɧɧɹ), File Name (ɿɦ’ɹ ɮɚɣɥɭ), Module list (ɫɩɢɫɨɤ ɦɨɞɭɥɿɜ), 
Zap file in editor (ɨɱɢɫɬɢɬɢ ɜɿɤɧɨ ɪɟɞɚɤɬɨɪɚ), Erase (ɜɢɞɚɥɟɧɧɹ ɮɚɣɥɚ 
ɡ ɞɢɪɟɤɬɨɪɿʀ), Operating system (ɜɢɯɿɞ ɜ Ɉɋ). 

ɉɿɞɤɨɦɚɧɞɚ Module list – ɰɟ ɩɟɪɟɥɿɤ ɦɨɞɭɥɿɜ ɩɪɨɝɪɚɦɢ, ɹɤɿ ɦɚɸɬɶ 
ɨɤɪɟɦɨ ɤɨɦɩɿɥɸɜɚɬɢɫɹ, ɚ ɩɨɬɿɦ ɡɛɢɪɚɬɢɫɹ  ɜ ɨɞɧɭ ɩɪɨɝɪɚɦɭ  ɡɚ ɞɨɩɨɦɨɝɨɸ  
ɪɟɞɚɤɬɨɪɚ ɡɜ’ɹɡɤɿɜ. 

Ɉperating system – ɞɚє ɡɦɨɝɭ ɬɢɦɱɚɫɨɜɨ ɜɢɣɬɢ ɜ Ɉɋ. Ⱦɥɹ ɩɨɜɟɪɧɟɧɧɹ 
ɧɚɡɚɞ ɧɟɨɛɯɿɞɧɨ ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ EXIT. 

Ʉɨɦɚɧɞɚ SETUP – ɞɚє ɡɦɨɝɭ ɡɞɿɣɫɧɸɜɚɬɢ ɜɥɚɫɧɢɣ ɜɚɪɿɚɧɬ ɧɚɥɚɲɬɭɜɚɧɧɹ 
ɫɢɫɬɟɦɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɿ ɦɿɫɬɢɬɶ ɬɚɤɿ ɨɩɰɿʀ: 

window size – ɞɚє ɡɦɨɝɭ ɡɦɿɧɢɬɢ ɪɨɡɦɿɪɢ ɜɿɤɧɚ, ɞɨɜɠɢɧɭ ɿ ɲɢɪɢɧɭ, 
ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɪɹɞɨɤ ɜɫɟɪɟɞɢɧɿ ɟɤɪɚɧɚ; 

save configurationɢ – ɞɚє ɡɦɨɝɭ ɡɛɟɪɟɝɬɢ ɩɨɬɨɱɧɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɜɿɤɨɧ ɞɥɹ 
ɩɨɞɚɥɶɲɨɝɨ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ; ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ ɩɿɫɥɹ ɡɚɞɚɧɧɹ ɿɦɟɧɿ 
ɤɨɧɮɿɝɭɪɚɰɿɣɧɨɝɨ ɮɚɣɥɚ ɜɿɧ ɡɚɩɢɫɭєɬɶɫɹ ɜ ɞɢɪɟɤɬɨɪɿɸ ɜɢɯɿɞɧɢɯ ɬɟɤɫɬɿɜ; 
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load configuration ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɡɚɞɚɧɧɹ ɧɨɜɨʀ ɤɨɧɮɿɝɭɪɚɰɿʀ. 
ɇɟɨɛɯɿɞɧɨ ɜɜɿɣɬɢ ɜ ɨɩɰɿɸ, ɜɜɟɫɬɢ ɿɦ’ɹ ɮɚɣɥ f ɿ ɧɚɬɢɫɧɭɬɢ Enter. Ɂɚ 
ɡɚɦɨɜɱɭɜɚɧɧɹɦ ɮɚɣɥ ɛɭɞɟ ɡɱɢɬɭɜɚɬɢɫɹ ɡ ɞɢɪɟɤɬɨɪɿʀ ɡ ɪɨɡɲɢɪɟɧɧɹɦ .PRO. Ⱦɥɹ 
ɩɨɜɟɪɧɟɧɧɹ ɜ ɝɨɥɨɜɧɟ ɦɟɧɸ ɧɟɨɛɯɿɞɧɨ ɧɚɬɢɫɧɭɬɢ “_”; 

directories – ɞɥɹ ɡɚɞɚɧɧɹ ɿɦɟɧ ɞɢɪɟɤɬɨɪɿɣ, ɡ ɹɤɢɦɢ ɉɪɨɥɨɝ ɛɭɞɟ 
ɫɩɿɥɤɭɜɚɬɢɫɹ ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ. Ɍɚɤɢɦɢ є : 

.PRO – ɞɢɪɟɤɬɨɪɿɹ ɜɯɿɞɧɢɯ ɬɟɤɫɬɿɜ; 

.OBJ – ɞɢɪɟɤɬɨɪɿɹ ɨɛ’єɤɬɧɢɯ ɮɚɣɥɿɜ; 

.EXE – ɞɢɪɟɤɬɨɪɿɹ ɮɚɣɥɿɜ, ɹɤɿ ɜɢɤɨɧɭɸɬɶɫɹ 

.TURBO – ɫɢɫɬɟɦɧɿ ɞɢɪɟɤɬɨɪɿʀ ɉɪɨɥɨɝɭ; 

.DOS – ɞɢɪɟɤɬɨɪɿʀ ɤɥɚɫɭ DOS; 

Ɍɪɚɫɭɜɚɧɧɹ ɩɪɨɝɪɚɦɢ. Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɨɤɪɨɤɨɜɨʀ ɜɿɞɥɚɞɤɢ ɩɪɨɝɪɚɦɢ 
ɧɟɨɛɯɿɞɧɨ ɩɨɦɿɫɬɢɬɢ ɞɢɪɟɤɬɢɜɢ trace ɧɚ ɩɨɱɚɬɨɤ ɩɪɨɝɪɚɦɢ, ɩɟɪɟɞ ɪɨɡɞɿɥɨɦ 

predicates. 
Ⱦɢɪɟɤɬɢɜɚ ɞɨɡɜɨɥɹє ɩɪɢɡɭɩɢɧɢɬɢ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ. Ⱦɥɹ 

ɩɪɨɞɨɜɠɟɧɧɹ ɫɥɿɞ ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ F10. ɉɟɪɟɪɜɚɬɢ ɬɪɚɫɭɜɚɧɧɹ ɦɨɠɧɚ, 
ɜɢɤɨɪɢɫɬɚɜɲɢ ɤɥɚɜɿɲɭ ESC. 

Ʉɨɦɛɿɧɚɰɿɹ Ctrl-T ɞɨɡɜɨɥɹє ɜɢɤɥɸɱɢɬɢ ɬɪɚɫɭɜɚɧɧɹ. 
Ⱦɢɪɟɤɬɢɜɚ shorttrace ɜɢɤɨɧɭє ɬɭ ɫɚɦɭ ɮɭɧɤɰɿɸ, ɥɢɲɟ ɤɨɪɨɬɲɚ 

ɿɧɮɨɪɦɚɰɿɹ ɜɢɞɚєɬɶɫɹ ɭ ɜɿɤɧɿ trace. 

ɇɟ ɤɨɠɧɚ ɡ ɩɪɨɝɪɚɦ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ ɦɿɫɬɢɬɶ ɜɫɟɪɟɞɢɧɿ ɫɟɛɟ ɨɩɢɫ ɫɜɨєʀ 
ɰɿɥɿ, ɱɚɫɬɨ ɰɿɥɶ є ɡɨɜɧɿɲɧɶɨɸ. Ɍɚɤɿ ɩɪɨɝɪɚɦɢ ɧɚɡɢɜɚɸɬɶɫɹ ɿɧɬɟɪɚɤɬɢɜɧɢɦɢ. ɐɟ 
ɞɚє ɩɨɜɧɭ ɫɜɨɛɨɞɭ ɤɨɪɢɫɬɭɜɚɱɭ, ɨɫɤɿɥɶɤɢ ɡɚɩɢɬɢ ɦɨɠɧɚ ɮɨɪɦɭɥɸɜɚɬɢ ɜ 
ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɬɢɯ ɜɿɞɩɨɜɿɞɟɣ, ɹɤɿ ɞɚɜ ɤɨɦɩ’ɸɬɟɪ. 

 

1.3.4. ȼɛɭɞɨɜɚɧɿ ɩɪɟɞɢɤɚɬɢ ɦɨɜɢ ɉɪɨɥɨɝ 
asserta (<ɮɚɤɬ>) 
(dbasedom) : (ɜɯ) 

 – ɡɚɧɨɫɢɬɶ ɮɚɤɬ ɭ ɩɨɱɚɬɨɤ ɛɚɡɢ 
ɞɚɧɢɯ; 

assertz 

(<ɮɚɤɬ>)(dbasedom) :(ɜɯ) 
 – ɡɚɧɨɫɢɬɶ ɮɚɤɬ ɭ ɤɿɧɟɰɶ 

ɛɚɡɢ ɞɚɧɢɯ; 
back (Step) (integer) : 

(ɜɯ) 
 – ɡɫɭɜɚє ɟɤɪɚɧɧɟ ɩɟɪɨ ɧɚ ɤɿɥɶɤɚ 

ɩɨɡɢɰɿɣ ɧɚɡɚɞ; 
beep (ɜɯ)  – ɜɢɤɥɢɤɚє ɡɜɭɤɨɜɢɣ ɫɢɝɧɚɥ; 
bound (Var)(<ɞɨɜɿɥьɧɚ 
ɡɦɿɧɧɚ>) : (ɜɯ) 

 – ɩɪɟɞɢɤɚɬ ɭɫɩɿɲɧɢɣ, ɹɤɳɨ Var – 
ɨɡɧɚɱɟɧɚ ɡɦɿɧɧɚ; 
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char_int 

(CharParam,IntParam): 

(ɜɯ,ɜɢɯ),(ɜɢɯ,ɜɯ),(ɜɯ,ɜɯ)
: 

   

(ɜɯ,ɜɢɯ)   – ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ IntParam ɤɨɞ 
ASCII ɡɧɚɱɟɧɧɹ IntParam; 

(ɜɢɯ,ɜɯ)  – ɩɪɢɫɜɨɸє CharParam cɢɦɜɨɥ, ɤɨɞ 
ɹɤɨɝɨ ɞɨɪɿɜɧɸє ɡɧɚɱɟɧɧɸ 
IntParam; 

(ɜɯ,ɜɯ)   – ɩɪɟɞɢɤɚɬ ɭɫɩɿɲɧɢɣ, ɹɤɳɨ ɤɨɞ 
ɫɢɦɜɨɥɭ CharParam ɡɛɿɝɚєɬɶɫɹ ɡɿ 
ɡɧɚɱɟɧɧɹɦ IntParam; 

Clearwindow  – ɨɱɢɳɭє ɚɤɬɢɜɧɟ ɜɿɤɧɨ; 
closefile (NF)  (file): 

(ɜɯ) 
 – ɡɚɤɪɢɜɚє ɮɚɣɥ ɡ ɿɦɟɧɟɦ NF; 

concat(St1,St2,St3) 

(string,string,string): 

(ɜɯ,ɜɯ,ɜɢɯ): 

 – ɨɛ’єɞɧɚɧɧɹ ɞɜɨɯ ɪɹɞɨɱɤɿɜ ɜ St1 ɿ 
St2 ɜ ɨɞɢɧ ɪɹɞɨɤ ɫɢɦɜɨɥɿɜ St3 

(ɜɯ,ɜɯ,ɜɢɯ): st3=st1+st2    
ɫursor(Row,Column) 
(integer,integer): 

(ɜɯ,ɜɯ),(ɜɢɯ,ɜɢɯ): 

   

(ɜɯ,ɜɯ):   – ɤɭɪɫɨɪ ɩɨɦɿɳɚєɬɶɫɹ  ɜ ɩɨɡɢɰɿɸ ɡ 
ɤɨɨɪɞɢɧɚɬɚɦɢ (Row,Column) 

(ɜɢɯ,ɜɢɯ):  – ɡɦɿɧɧɢɦ Row ɿ Column 
ɩɪɢɫɜɨɸєɬɶɫɹ ɡɧɚɱɟɧɧɹ ɩɨɬɨɱɧɢɯ 
ɤɨɨɪɞɢɧɚɬ ɤɭɪɫɨɪɚ 

date(Year,Month,Day) 

(integer,integer,integ 

er): 

(ɜɯ,ɜɯ,ɜɯ),(ɜɢɯ,ɜɢɯ,ɜɢɯ): 

   

(ɜɯ,ɜɯ,ɜɯ):  – ɜɫɬɚɧɨɜɥɸє ɧɨɜɟ ɡɧɚɱɟɧɧɹ 
ɩɨɬɨɱɧɨʀ ɞɚɬɢ  ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɡɦɿɧɧɢɯ Year(ɪɿɤ), Month(ɦɿɫɹɰɶ), 
Day(ɞɟɧɶ); 

(ɜɢɯ,ɜɢɯ,ɜɢɯ):  – ɡɱɢɬɭє ɩɨɬɨɱɧɭ ɞɚɬɭ, ɹɤɚ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɩɨɤɚɡɨɦ 
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ɜɛɭɞɨɜɚɧɨɝɨ ɝɨɞɢɧɧɢɤɚ 
ɤɨɦɩ’ɸɬɟɪɚ; 

deletefile(FN) (string): 

(ɜɯ)  
 – ɡɧɢɳɭє ɿɡ ɩɨɬɨɱɧɨʀ ɞɢɪɟɤɬɨɪɿʀ 

ɮɚɣɥ ɡ ɡɚɞɚɧɢɦ ɿɦ’ɹɦ; 
dot(Row,Column,Color) 

(integer,integer,integer)

: (ɜɯ,ɜɯ,ɜɯ),(ɜɯ,ɜɯ,ɜɢɯ): 

   

(ɜɯ,ɜɯ,ɜɯ)  – ɡɨɛɪɚɠɚє ɧɚ ɟɤɪɚɧɿ ɤɪɚɩɤɭ 
ɤɨɥɶɨɪɭ Color ɜ ɩɨɡɢɰɿʀ ɡ 
ɤɨɨɪɞɢɧɚɬɚɦɢ (Row,Column), 
ɹɤɳɨ ɦɨɧɿɬɨɪ ɡɧɚɯɨɞɢɬɶɫɹ  ɜ 
ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ; 

(ɜɯ,ɜɯ,ɜɢɯ):  – ɡɦɿɧɧɚ Color ɨɬɪɢɦɭє ɧɨɦɟɪ 
ɤɨɥɶɨɪɭ ɩɿɤɫɟɥɹ, ɤɨɨɪɞɢɧɚɬɢ 
ɹɤɨɝɨ ɡɚɞɚɸɬɶɫɹ ɡɦɿɧɧɢɦɢ Row ɿ 
Column; 

eof (FN) (file) : (ɜɯ)  – ɩɪɟɞɢɤɚɬ ɭɫɩɿɲɧɢɣ, ɹɤɳɨ 
ɜɤɚɡɿɜɧɢɤ ɮɚɣɥɚ ɫɬɨʀɬɶ ɜ ɤɿɧɰɿ 
ɮɚɣɥɚ ɡ ɿɦɟɧɟɦ FN; 

existfile(F_N) (string) : 

(ɜɯ) 
 – ɭɫɩɿɲɧɢɣ, ɹɤɳɨ ɜ ɩɨɬɨɱɧɿɣ 

ɞɢɪɟɤɬɨɪɿʀ є ɮɚɣɥ ɡ ɿɦɟɧɟɦ FN; 
exit   – ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ ɡɭɩɢɧɹєɬɶɫɹ; 
Fail  – ɜɢɤɥɢɤɚє ɦɟɯɚɧɿɡɦ ɩɨɜɟɪɧɟɧɧɹ 

ɱɟɪɟɡ ɧɟɭɫɩɿɯ ɞɚɧɨɝɨ ɩɪɟɞɢɤɚɬɚ; 
forward (Step) (integer) 

: (ɜɯ) 
 – ɜ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ forward 

ɡɫɭɜɚє ɟɤɪɚɧɧɟ ɩɟɪɨ ɧɚ Step 
ɩɨɡɢɰɿɣ ɭɩɟɪɟɞ; 

free (Var) (<ɡɦɿɧɧɚ >): 
(ɜɢɯ) 

 – ɭɫɩɿɲɧɢɣ, ɹɤɳɨ ɡɦɿɧɧɚ Var 
ɧɟɨɡɧɚɱɟɧɚ 

frontchar(St, FrontChar, 

RestString)(string,char,s

tring): (ɜɯ,ɜɢɯ,ɜɢɯ), 
(ɜɯ,ɜɯ,ɜɢɯ), (ɜɯ,ɜɢɯ,ɜɯ), 
(ɜɯ,ɜɯ,ɜɯ), (ɜɢɯ,ɜɯ,ɜɯ) 

 – (ɜɯ,ɜɢɯ,ɜɢɯ): ɩɪɢɫɜɨɸє ɩɟɪɲɢɣ 
ɫɢɦɜɨɥ ɪɹɞɤɚ St ɡɦɿɧɧɿɣ FrontChar, 
ɚ ɡɚɥɢɲɨɤ ɪɹɞɤɚ – ɡɦɿɧɧɿɣ 
RestString 

frontstr(NumerOfChars,Str

ing1,StartStr,String2) 

(integer, string, string, 

 – ɩɪɢɫɜɨɸє ɩɟɪɲɿ NumerOfChars 
ɪɹɞɤɚ ɫɢɦɜɨɥɿɜ String1 ɡɦɿɧɧɿɣ 
StartStr, ɚ ɡɚɥɢɲɨɤ – ɡɦɿɧɧɿɣ 
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string): (ɜɯ,ɜɯ,ɜɢɯ,ɜɢɯ) String2 
fronttoken(String,Token,R

estString) (string, 

string, string): 

(ɜɯ,ɜɢɯ,ɜɢɯ), 
(ɜɯ,ɜɯ,ɜɢɯ), (ɜɯ,ɜɢɯ,ɜɯ), 
(ɜɯ,ɜɯ,ɜɯ), (ɜɢɯ,ɜɯ,ɜɯ) 

 – (ɜɢɯ, ɜɯ, ɜɯ): ɡɦɿɧɧɿɣ String 
ɩɪɢɫɜɨɸєɬɶɫɹ ɪɟɡɭɥɶɬɚɬ 
ɤɨɧɤɚɬɟɧɚɰɿʀ Token ɿ RestString 

gotowindow (Window 

No)(integer): (ɜɯ) 
 – ɡɞɿɣɫɧɸє ɲɜɢɞɤɢɣ ɩɟɪɟɯɿɞ ɡ 

ɛɿɠɭɱɨɝɨ ɜɿɤɧɚ ɜ ɜɿɤɧɨ ɡ No; 
graphics( 

ModelParam,Palette,Backgr

ound)(integer,integer,int

eger): (ɜɯ,ɜɯ,ɜɯ) 

  ɚɤɬɢɜɿɡɭє ɝɪɚɮɿɱɧɿ ɡɚɫɨɛɢ Ɍɭɪɛɨ-
ɉɪɨɥɨɝɭ; 

keypressed(string 

Param)(string): (ɜɯ) 
 – ɭɫɩɿɲɧɢɣ, ɹɤɳɨ ɛɭɞɟ ɧɚɬɢɫɧɭɬɚ 

ɞɨɜɿɥɶɧɚ ɤɥɚɜɿɲɚ; 
line 

(Row1,Col1,Row2,Col2,Colo

r)( integer, integer, 

integer, integer): 

(ɜɯ,ɜɯ,ɜɯ,ɜɯ) 

 – ɜ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ ɪɢɫɭє ɥɿɧɿɸ 
ɦɿɠ ɬɨɱɤɚɦɢ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ 
(Row1,Col1) ɬɚ (Row2,Col2), 
ɧɨɦɟɪ ɤɨɥɶɨɪɭ ɡɚɞɚєɬɶɫɹ  
ɚɪɝɭɦɟɧɬɨɦ Color; 

Pendown  – ɩɿɫɥɹ ɜɢɤɨɧɚɧɧɹ ɰɶɨɝɨ ɩɪɟɞɢɤɚɬɭ 
ɫɬɚє ɦɨɠɥɢɜɢɦ ɪɢɫɭɜɚɧɧɹ ɥɿɧɿɣ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɩɪɟɞɢɤɚɬɿɜ forward, 
back; 

penpos(Row,Column,Directi

on)( integer, integer, 

integer): (ɜɯ,ɜɯ,ɜɯ), 
(ɜɢɯ,ɜɢɯ,ɜɢɯ) (ɜɯ,ɜɯ,ɜɯ): 

 – ɪɨɡɦɿɳɭє ɝɪɚɮɿɱɧɟ ɩɟɪɨ ɜ ɩɨɡɢɰɿɸ 
ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ (Row,Column) ɬɚ 
ɨɪɿєɧɬɭє ɣɨɝɨ ɜ ɧɚɩɪɹɦɤɭ, ɳɨ 
ɡɚɞɚєɬɶɫɹ ɚɪɝɭɦɟɧɬɨɦ Direction; 

(ɜɢɯ,ɜɢɯ,ɜɢɯ):  – ɩɪɢɫɜɨɸє ɡɦɿɧɧɢɦ ɤɨɨɪɞɢɧɚɬɢ 
ɩɨɬɨɱɧɨʀ ɩɨɡɢɰɿʀ ɩɟɪɚ ɬɚ ɧɨɦɟɪ 
ɣɨɝɨ ɧɚɩɪɹɦɤɭ; 

Penup  – ɩɪɢɩɢɧɹє ɪɢɫɭɜɚɧɧɹ; 
openmodify(SFN,DFN) 

(file,string): (ɜɯ,ɜɯ) 
 – ɜɿɞɤɪɢɜɚє  ɞɥɹ ɱɢɬɚɧɧɹ  ɬɚ ɡɚɩɢɫɭ  

ɮɚɣɥ DFN ɬɚ ɡɜ’ɹɡɭє  ɣɨɝɨ  ɡ 
ɥɨɝɿɱɧɢɦ ɮɚɣɥɨɦ  SFN; 

openread  (SFN,DFN) 

(file,string): (ɜɯ,ɜɯ) 
 – ɜɿɞɤɪɢɜɚє ɞɥɹ ɱɢɬɚɧɧɹ ɮɚɣɥ DFN 

ɬɚ ɡɜ’ɹɡɭє ɣɨɝɨ ɡ ɥɨɝɿɱɧɢɦ ɮɚɣɥɨɦ  
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SFN; 
openwrite (file,string): 

(ɜɯ,ɜɯ) 
 – ɜɿɞɤɪɢɜɚє ɞɥɹ ɡɚɩɢɫɭ ɮɚɣɥ DFN ɬɚ 

ɡɜ’ɹɡɭє ɣɨɝɨ ɡ ɥɨɝɿɱɧɢɦ ɮɚɣɥɨɦ  
SFN; 

readchar (CharVar)(char): 

(ɜɢɯ) 
 – ɡɱɢɬɭє ɫɢɦɜɨɥ ɡ ɩɨɬɨɱɧɨɝɨ 

ɩɪɢɫɬɪɨɸ ɱɢɬɚɧɧɹ readdevice  
readint(IntVar)(integer): 

(ɜɢɯ) 
 – ɡɱɢɬɭє ɫɢɦɜɨɥ ɡ ɩɨɬɨɱɧɨɝɨ 

ɩɪɢɫɬɪɨɸ ɱɢɬɚɧɧɹ readdevice ɰɿɥɟ 
ɱɢɫɥɨ ; 

readln(StringVar)(string) 

: (ɜɢɯ) 
 – ɡɱɢɬɭє ɫɢɦɜɨɥ ɡ ɩɨɬɨɱɧɨɝɨ 

ɩɪɢɫɬɪɨɸ ɱɢɬɚɧɧɹ readdevice 
ɫɢɦɜɨɥɶɧɢɣ ɪɹɞɨɤ; 

Removewindow  – ɜɢɞɚɥɹє  ɩɨɬɨɱɧɟ ɜɿɤɧɨ; 
text   – ɩɨɜɟɪɬɚє ɟɤɪɚɧ  ɜ ɚɥɮɚɜɿɬɧɨ-

ɰɢɮɪɨɜɢɣ ɪɟɠɢɦ; 
time (H,M,C,Hund) 

(integer, integer, 

integer, integer): 

(ɜɯ,ɜɯ,ɜɯ,ɜɯ), 
(ɜɢɯ,ɜɢɯ,ɜɢɯ,ɜɢɯ): 

   

(ɜɯ,ɜɯ,ɜɯ,ɜɯ):  – ɜɫɬɚɧɨɜɥɸє ɫɢɫɬɟɦɧɿ ɩɨɤɚɡɢ 
ɝɨɞɢɧɢ : H – ɝɨɞɢɧɢ, M –ɯɜɢɥɢɧɢ, 
C – ɫɟɤɭɧɞɢ, Hund – ɫɨɬɿ ɱɚɫɬɤɢ 
ɫɟɤɭɧɞɢ; 

(ɜɢɯ,ɜɢɯ,ɜɢɯ,ɜɢɯ):   – ɩɪɢɫɜɨɸє ɡɦɿɧɧɢɦ ɩɨɤɚɡɢ 
ɫɢɫɬɟɦɧɨɝɨ ɝɨɞɢɧɧɢɤɚ; 

write (e1,e2,e3,…eN) (ɜɯ)  – ɜɢɜɨɞɢɬɶ ɧɚ ɩɨɬɨɱɧɢɣ ɩɪɢɫɬɪɿɣ 
writedevice ɤɨɧɫɬɚɧɬɢ ɚɛɨ 
ɡɧɚɱɟɧɧɹ. Ʉɿɥɶɤɿɫɬɶ ɚɪɝɭɦɟɧɬɿɜ 
ɦɨɠɟ ɛɭɬɢ ɞɨɜɿɥɶɧɨɸ. 

1.3.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. Ⱦɚɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɨɫɧɨɜɧɢɯ ɫɤɥɚɞɨɜɢɯ ɩɪɨɝɪɚɦɢ  ɧɚ Ɍɭɪɛɨ 
ɉɪɨɥɨɡɿ. 

2. Ɉɫɧɨɜɧɿ ɬɢɩɢ ɞɚɧɢɯ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ.  
3. əɤɿ є ɫɩɨɫɨɛɢ ɡɚɞɚɧɧɹ ɡɚɩɢɬɿɜ  ɜ ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ? 
4. ɉɪɢɧɰɢɩɨɜɚ ɜɿɞɦɿɧɧɿɫɬɶ ɦɿɠ ɪɹɞɤɨɜɢɦ ɬɚ ɫɢɦɜɨɥɶɧɢɦ ɬɢɩɨɦ ɞɚɧɢɯ ɭ 

Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ. 
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5. ȼ ɛɚɡɿ ɡɚɞɚɧɿ ɮɚɤɬɢ: 
 ɫɭɦɚ (2). 
 ɫɭɦɚ(3). 
ɫɭɦɚ(ɚ+b). 
ɫɭɦɚ (x+y). 
əɤɨɸ ɛɭɞɟ ɜɿɞɩɨɜɿɞɶ ɧɚ ɡɚɩɢɬ  ɫɭɦɚ (2+3)? 
6. ɉɨɛɭɞɭɜɚɬɢ ɩɪɟɞɢɤɚɬ, ɹɤɢɣ ɩɟɪɟɬɜɨɪɸє ɫɩɢɫɨɤ ɫɢɦɜɨɥɿɜ ɜ ɫɩɢɫɨɤ 

ɰɿɥɢɯ ɱɢɫɟɥ ɡɝɿɞɧɨ ɡ ɚɛɟɬɤɨɸ ɤɨɞɭɜɚɧɧɹ ȺSɋȱȱ. 
 

1.4. Ɋɟɤɭɪɫɢɜɧɟ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɿ ɩɪɨɝɪɚɦ 

1.4.1. Ⱦɟɪɟɜɨɩɨɞɿɛɧɚ ɮɨɪɦɚ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɿ ɩɪɨɝɪɚɦ 

Ɋɟɤɭɪɫɿɹ ɜ ɩɟɪɟɤɥɚɞɿ ɡ ɚɧɝɥɿɣɫɶɤɨʀ ɦɨɜɢ ɨɡɧɚɱɚє ɡɜɨɪɨɬɧɢɣ ɪɭɯ, 
ɩɨɜɟɪɧɟɧɧɹ. Ⱥɩɚɪɚɬ ɪɟɤɭɪɫɿʀ ɜ ɦɨɜɚɯ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤ ɿ ɜ ɦɨɜɚɯ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, є ɧɚɞɡɜɢɱɚɣɧɨ ɩɨɬɭɠɧɢɦ ɿ ɞɨɫɢɬɶ 
ɩɨɩɭɥɹɪɧɢɦ ɡɚɫɨɛɨɦ ɜ ɝɚɥɭɡɿ ɧɟɱɢɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

ɍ ɦɨɜɿ ɉɪɨɥɨɝ ɪɟɤɭɪɫɿɹ – ɩɪɢɪɨɞɧɢɣ ɫɩɨɫɿɛ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɹɤ ɫɬɪɭɤɬɭɪ 
ɞɚɧɢɯ, ɬɚɤ ɿ ɫɚɦɢɯ ɩɪɨɝɪɚɦ. 

Ʉɨɥɢ ɦɚєɦɨ ɜ ɥɨɝɿɱɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɫɤɥɚɞɧɭ ɫɬɪɭɤɬɭɪɭ, ɬɨ, ɹɤ 
ɩɪɚɜɢɥɨ, ʀʀ ɩɨɞɚɸɬɶ ɭ ɜɢɝɥɹɞɿ ɞɟɪɟɜɚ, ɞɟ ɤɨɠɧɨɦɭ ɮɭɧɤɬɨɪɭ ɭ ɜɿɞɩɨɜɿɞɧɿɫɬɶ 
ɫɬɚɜɢɬɶɫɹ ɜɟɪɲɢɧɚ ɞɟɪɟɜɚ, ɚ ɤɨɦɩɨɧɟɧɬɚɦ ɮɭɧɤɬɨɪɚ ɜɿɞɩɨɜɿɞɚɸɬɶ ɝɿɥɤɢ, ɹɤɿ 
ɜɢɯɨɞɹɬɶ ɡ ɜɟɪɲɢɧɢ. Ⱦɥɹ ɩɪɢɤɥɚɞɭ, ɫɬɪɭɤɬɭɪɢ ɉɪɨɥɨɝɭ: 

Ɋɨɞɢɱɿ (ɟɥьɞɚɪ, ɜɿɤɬɨɪɿɹ, ɚɥьɛɟɪɬ) 
a+b*c ɚɛɨ +(a, *(b, c)) 
ɤɧɢɝɚ (Ɂɟɦɥɹ, ɚɜɬɨɪ (Ɉɥьɝɚ, Ʉɨɛɢɥɹɧɫьɤɚ)) 

ɦɨɠɭɬɶ ɛɭɬɢ ɩɨɞɚɧɿ ɬɚɤɢɦɢ ɞɟɪɟɜɚɦɢ: 
 

 

 

 

 

Ɋɢɫ. 1.1. Ⱦɟɪɟɜɨɩɨɞɿɛɧɚ ɮɨɪɦɚ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɭ ɉɪɨɥɨɡɿ 

ɋɬɪɭɤɬɭɪɢ ɛɭɞɶ-ɹɤɨʀ ɦɨɜɢ (ɩɪɢɪɨɞɧɨʀ ɱɢ ɲɬɭɱɧɨʀ) ɦɨɠɧɚ ɩɨɞɚɜɚɬɢ ɭ 
ɜɢɝɥɹɞɿ ɞɟɪɟɜɚ. Ɍɚɤ, ɜ ɚɧɝɥɿɣɫɶɤɿɣ ɦɨɜɿ ɿɫɧɭє ɩɪɨɫɬɟ ɩɪɚɜɢɥɨ (ɫɢɧɬɚɤɫɢɱɧɟ) 
ɩɨɛɭɞɨɜɢ ɪɟɱɟɧɶ ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ, ɳɨ ɧɚ ɩɟɪɲɟ ɦɿɫɰɟ ɫɬɚɜɢɬɶɫɹ ɩɿɞɦɟɬ, ɞɚɥɿ ɣɞɟ 
ɞɿєɫɥɿɜɧɚ ɮɨɪɦɚ, ɳɨ ɜɤɥɸɱɚє ɜ ɫɟɛɟ ɞɿєɫɥɨɜɨ ɿ ɞɪɭɝɢɣ ɿɦɟɧɧɢɤ. Ɍɚɤ ɪɟɱɟɧɧɹ 
“Мɚɪɿʀ ɩɨɞɨɛɚєɬьɫɹ ɤɧɢɝɚ” ɦɨɠɟ ɛɭɬɢ ɩɨɞɚɧɟ ɭ ɜɢɝɥɹɞɿ ɫɬɪɭɤɬɭɪɢ 

ɉɪɨɥɨɝɭ: 

Ɋɨɞɢɱɿ 

ȿɥɶɞɚɪ 

ȼɿɤɬɨɪɿɹ 

Ⱥɥɶɛɟɪɬ 

+ 

* 

b c 

a 

Ʉɧɢɝɚ 

Ⱥɜɬɨɪ 

Ɉɥɶɝɚ Ʉɨɛɢɥɹɧɫɶɤɚ 

Ɂɟɦɥɹ 
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ɪɟɱɟɧɧɹ (ɩɿɞɦɟɬ (ɤɧɢɝɚ), ɞɿєɫɥɿɜɧɚ ɮɨɪɦɚ (ɞɿєɫɥɨɜɨ 
(ɩɨɞɨɛɚєɬьɫɹ), ɿɦɟɧɧɢɤ (ɦɚɪɿɹ))) 

Ⱦɟɪɟɜɨɩɨɞɿɛɧɟ ɩɨɞɚɧɧɹ ɧɚɛɭɜɚє ɜɢɝɥɹɞɭ: 

 

 

 

 

 

 

 

Ɋɢɫ.  1.2. Ⱦɟɪɟɜɨɩɨɞɿɛɧɚ ɮɨɪɦɚ ɩɨɞɚɧɧɹ ɪɟɱɟɧь ɭ ɉɪɨɥɨɡɿ 

ɐɟɣ ɩɪɢɤɥɚɞ ɿɥɸɫɬɪɭє ɦɨɠɥɢɜɿɫɬɶ ɉɪɨɥɨɝɭ ɪɨɡɭɦɿɬɢ ɩɪɨɫɬɿ ɪɟɱɟɧɧɹ 
ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ. Ɂɧɚɸɱɢ, ɹɤɨɸ ɱɚɫɬɢɧɨɸ ɦɨɜɢ є ɤɨɠɧɟ ɫɥɨɜɨ ɜ ɪɟɱɟɧɧɿ, 
ɦɨɠɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɪɭɤɬɭɪ ɉɪɨɥɨɝɭ ɡɚɩɢɫɚɬɢ ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɪɿɡɧɢɦɢ 
ɫɥɨɜɚɦɢ ɭ ɪɟɱɟɧɧɿ ɿ ɜɟɫɬɢ ɡ ɤɨɦɩ‘ɸɬɟɪɨɦ “ɪɨɡɭɦɧɢɣ” ɞɿɚɥɨɝ. ɐɹ ɩɪɨɛɥɟɦɚ 
ɪɨɡɭɦɿɧɧɹ ɦɨɜɢ є ɜɚɠɥɢɜɨɸ ɿ ɞɨ ɧɟʀ ɦɢ ɳɟ ɩɨɜɟɪɧɟɦɨɫɹ. Ⱦɟɪɟɜɨɩɨɞɿɛɧɟ 
ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɦɨɠɟ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɿ ɩɪɢ ɪɟɤɭɪɫɢɜɧɢɯ ɜɢɤɥɢɤɚɯ, ɳɨ ɞɚє 
ɡɦɨɝɭ ɜɫɬɚɧɨɜɢɬɢ ɡɜ‘ɹɡɤɢ ɦɿɠ ɡɱɟɩɥɟɧɢɦɢ ɡɦɿɧɧɢɦɢ ɱɢ ɮɭɧɤɬɨɪɚɦɢ, ɹɤɿ 
ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɞɟɤɿɥɶɤɚ ɪɚɡɿɜ ɜ ɨɞɧɿɣ ɩɨɪɨɞɠɭɸɱɿɣ (ɛɚɬɶɤɿɜɫɶɤɿɣ) ɰɿɥɿ. 
ɇɚɩɪɢɤɥɚɞ, ɫɬɪɭɤɬɭɪɚ ɭ(x, z(x, a), w(x, b)) ɧɚɛɭɜɚє ɜɢɝɥɹɞɭ: 
 

 

 

 
 

 

 

Ɋɢɫ. 1.3. Ⱦɟɪɟɜɨɩɨɞɿɛɧɚ ɮɨɪɦɚ ɩɨɞɚɧɧɹ ɫɬɪɭɤɬɭɪ ɉɪɨɥɨɝɭ 

ɍ ɝɚɥɭɡɿ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ ɬɚ ɧɟɱɢɫɥɨɜɨɝɨ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɲɢɪɨɤɨ 
ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɬɚɤɚ ɫɬɪɭɤɬɭɪɚ ɞɚɧɢɯ, ɹɤ ɫɩɢɫɨɤ – ɜɩɨɪɹɞɤɨɜɚɧɚ 
ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɟɥɟɦɟɧɬɿɜ, ɹɤɚ ɦɨɠɟ ɦɚɬɢ ɞɨɜɿɥɶɧɭ ɞɨɜɠɢɧɭ. ȼ ɦɨɜɿ Ʌɿɫɩ 
ɫɩɢɫɨɤ є єɞɢɧɢɦ ɫɩɨɫɨɛɨɦ ɩɨɞɚɧɧɹ ɞɚɧɢɯ. əɤ ɟɥɟɦɟɧɬɢ ɥɨɝɿɱɧɨɝɨ ɫɩɢɫɤɭ 
ɦɨɠɭɬɶ ɜɢɫɬɭɩɚɬɢ ɤɨɧɫɬɚɧɬɢ, ɡɦɿɧɧɿ, ɫɬɪɭɤɬɭɪɢ, ɹɤɿ ɦɨɠɭɬɶ ɜɤɥɸɱɚɬɢ ɜ ɫɟɛɟ 
ɿɧɲɿ ɫɬɪɭɤɬɭɪɢ ɹɤ ɟɥɟɦɟɧɬɢ ɧɨɜɨɝɨ ɫɩɢɫɤɭ ɧɢɠɱɨɝɨ ɪɿɜɧɹ ɿєɪɚɪɯɿʀ. Ɍɚɤɢɣ 

ɪɟɱɟɧɧɹ 

ɩɿɞɦɟɬ 

ɤɧɢɝɚ 

ɞɿєɫɥɿɜɧɚ ɮɨɪɦɚ 

ɞɿєɫɥɨɜɨ 

ɩɨɞɨɛɚєɬɶɫɹ

ɿɦɟɧɧɢɤ 
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ɫɩɨɫɿɛ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɤɨɪɢɫɧɢɣ ɜ ɩɪɢɤɥɚɞɧɢɯ ɡɚɫɬɨɫɭɜɚɧɧɹɯ, ɤɨɥɢ ɚɩɪɿɨɪɿ 
ɞɨɜɠɢɧɚ ɫɩɢɫɤɭ ɧɟ є ɜɢɡɧɚɱɟɧɨɸ ɿ ɡɧɚɱɟɧɧɹ ɫɚɦɢɯ ɟɥɟɦɟɧɬɿɜ ɧɟ є 
ɜɢɡɧɚɱɟɧɢɦɢ. ȼ ɉɪɨɥɨɡɿ ɫɩɢɫɤɨɦ ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɥɹɬɢ ɛɭɞɶ-ɹɤɿ ɫɬɪɭɤɬɭɪɢ, ɹɤɿ 
ɞɨɡɜɨɥɟɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɟɪɫɿєɸ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ɍɚɤɚ ɮɨɪɦɚ 
ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɚɧɢɯ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɥɹ ɫɤɥɚɞɚɧɧɹ ɤɚɪɬ ɦɿɫɰɟɜɨɫɬɿ, ɞɟɪɟɜ 
ɫɢɧɬɚɤɫɢɱɧɨɝɨ ɪɨɡɛɨɪɭ ɪɟɱɟɧɶ, ɦɚɬɟɦɚɬɢɱɧɢɯ ɨɛ‘єɤɬɿɜ ɬɚɤɢɯ ɹɤ ɝɪɚɮɢ, 
ɮɨɪɦɭɥɢ, ɮɭɧɤɰɿʀ. 

ɋɩɢɫɤɢ ɦɨɠɭɬɶ ɛɭɬɢ ɩɨɞɚɧɿ ɹɤ ɫɩɟɰɿɚɥɶɧɨʀ ɮɨɪɦɢ ɞɟɪɟɜɚ. ɋɩɢɫɨɤ – ɰɟ 
ɛɭɞɶ-ɹɤɢɣ ɩɨɪɨɠɧɿɣ ɫɩɢɫɨɤ, ɳɨ ɧɟ ɦɿɫɬɢɬɶ ɠɨɞɧɨɝɨ ɟɥɟɦɟɧɬɭ, ɚɛɨ ɫɬɪɭɤɬɭɪɚ, 
ɫɤɥɚɞɟɧɚ ɡ ɞɜɨɯ ɤɨɦɩɨɧɟɧɬ: ɝɨɥɨɜɢ ɿ ɯɜɨɫɬɚ ɫɩɢɫɤɭ. Ʉɿɧɟɰɶ ɫɩɢɫɤɭ, ɡɚɡɜɢɱɚɣ, 
ɩɨɞɚɸɬɶ ɹɤ ɯɜɿɫɬ, ɹɤɢɣ є ɩɨɪɨɠɧɿɦ ɫɩɢɫɤɨɦ. ɉɨɪɨɠɧɿɣ ɫɩɢɫɨɤ ɡɚɩɢɫɭɸɬɶ ɭ 
ɜɢɝɥɹɞɿ ɤɜɚɞɪɚɬɧɨʀ ɞɭɠɤɢ, ɳɨ ɜɿɞɤɪɢɜɚє, ɡɚ ɹɤɨɸ ɣɞɟ ɤɜɚɞɪɚɬɧɚ ɞɭɠɤɚ, ɳɨ 
ɡɚɤɪɢɜɚє: []. Ƚɨɥɨɜɚ ɿ ɯɜɿɫɬ ɫɩɢɫɤɭ є ɤɨɦɩɨɧɟɧɬɚɦɢ ɮɭɧɤɬɨɪɚ, ɹɤɢɣ 
ɩɨɡɧɚɱɚєɬɶɫɹ ɤɪɚɩɤɨɸ “.”. Ɍɚɤ, ɫɩɢɫɨɤ ɡ ɨɞɧɨɝɨ ɟɥɟɦɟɧɬɚ “ɚ” ɦɨɠɧɚ ɩɨɞɚɬɢ ɭ 
ɜɢɝɥɹɞɿ .(ɚ, []) ɚɛɨ ɭ ɜɢɝɥɹɞɿ ɞɟɪɟɜɚ: 

 

 
 
 

 

Ɋɢɫ. 1.4. Ⱦɟɪɟɜɨɩɨɞɿɛɧɚ ɮɨɪɦɚ ɩɨɞɚɧɧɹ ɫɩɢɫɤɭ ɡ ɨɞɧɨɝɨ ɟɥɟɦɟɧɬɭ ɭ ɉɪɨɥɨɡɿ 
Ⱥɧɚɥɨɝɿɱɧɨ ɫɩɢɫɨɤ ɡ ɬɪɶɨɯ ɟɥɟɦɟɧɬɿɜ .(a, .(b, .(c, []))) ɹɤ ɞɟɪɟɜɨ 

ɧɚɛɢɪɚє ɜɢɝɥɹɞ: 

 

 

 
 

 
 

Ɋɢɫ. 1.5. Ⱦɟɪɟɜɨɩɨɞɿɛɧɚ ɮɨɪɦɚ ɩɨɞɚɧɧɹ ɫɩɢɫɤɭ ɡ ɬɪьɨɯ ɟɥɟɦɟɧɬɿɜ ɭ ɉɪɨɥɨɡɿ 
 

ɋɩɢɫɤɢ ɦɨɠɭɬɶ ɛɭɬɢ ɩɨɞɚɧɿ ɿ ɜ ɨɩɟɪɚɬɨɪɧɿɣ ɮɨɪɦɿ, ɹɤɚ ɞɥɹ ɞɜɨɯ 
ɨɩɢɫɚɧɢɯ ɜɢɩɚɞɤɿɜ ɧɚɛɢɪɚє ɜɢɝɥɹɞ a.[] i a.(b.(c.[])). Ɉɫɤɿɥɶɤɢ 

ɫɩɢɫɨɤ є ɩɪɚɜɨɚɫɨɰɿɚɬɢɜɧɢɦ ɨɩɟɪɚɬɨɪɨɦ, ɬɨ ɞɪɭɝɢɣ ɩɪɢɤɥɚɞ ɩɨɞɚɧɧɹ ɫɩɢɫɤɭ 
ɡɚɩɢɫɭєɬɶɫɹ ɹɤ a.b.c.[]. ɉɪɢ ɡɚɩɢɫɿ ɜɤɥɚɞɟɧɢɯ ɨɞɢɧ ɜ ɨɞɧɨɝɨ ɫɩɢɫɤɿɜ ʀɯ 
ɡɪɭɱɧɨ ɩɨɞɚɜɚɬɢ ɭ ɜɢɝɥɹɞɿ ɞɟɪɟɜɚ, ɳɨ “ɪɨɫɬɟ” ɡɥɿɜɚ ɧɚɩɪɚɜɨ, ɚ ɝɿɥɤɢ ɡɜɢɫɚɸɬɶ 
ɜɧɢɡ. Ɉɫɬɚɧɧɿɣ ɫɩɢɫɨɤ ɬɭɬ ɧɚɛɢɪɚє ɜɢɝɥɹɞɭ: 

. 

ɚ [] 
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a . 
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Ɋɢɫ. 1.6. Ⱦɟɪɟɜɨɩɨɞɿɛɧɚ ɮɨɪɦɚ ɩɨɞɚɧɧɹ ɜɤɥɚɞɟɧɢɯ ɫɩɢɫɤɿɜ ɡ ɬɪьɨɯ ɟɥɟɦɟɧɬɿɜ ɭ ɉɪɨɥɨɡɿ 
 

Ɍɚɤɚ ɮɨɪɦɚ ɞɚє ɡɦɨɝɭ ɛɚɱɢɬɢ ɫɬɪɭɤɬɭɪɭ ɫɩɢɫɤɭ, ɚɥɟ ɱɚɫɬɨ ɛɭɜɚє 
ɧɟɡɪɭɱɧɨɸ ɩɪɢ ɡɚɩɢɫɿ ɞɨɜɝɢɯ ɫɩɢɫɤɿɜ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɞɥɹ ɡɚɩɢɫɭ ɫɩɢɫɤɿɜ 
ɩɟɪɟɞɛɚɱɟɧɚ ɳɟ ɞɨɞɚɬɤɨɜɚ ɮɨɪɦɚ ɡɚɩɢɫɭ ɫɩɢɫɤɿɜ. ɇɚɩɪɢɤɥɚɞ: []; [a, b, 
c]; [a]; [ɩɟɪɲɢɣ, ɞɪɭɝɢɣ, ɞɟɫɹɬɢɣ]; [a, v10, [b, c], 
[x, y]]. Ɂɦɿɧɧɿ, ɹɤɿ ɜɯɨɞɹɬɶ ɭ ɫɩɢɫɤɢ, ɧɿɱɢɦ ɧɟ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɜɿɞ ɡɦɿɧɧɢɯ, 
ɹɤɿ ɜɯɨɞɹɬɶ ɭ ɛɭɞɶ-ɹɤɿ ɿɧɲɿ ɫɬɪɭɤɬɭɪɢ ɉɪɨɥɨɝɭ. ɉɪɢ ɩɨɝɨɞɠɟɧɧɿ ɰɿɥɶɨɜɨɝɨ 
ɬɜɟɪɞɠɟɧɧɹ ɭ ɛɭɞɶ-ɹɤɢɣ ɦɨɦɟɧɬ ɦɨɠɟ ɜɿɞɛɭɬɢɫɹ ʀɯ ɤɨɧɤɪɟɬɢɡɚɰɿɹ ɿ 
ɡɚɩɨɜɧɟɧɧɹ ɩɨɪɨɠɧɿɯ ɦɿɫɰɶ ɛɚɠɚɧɢɦɢ ɞɚɧɢɦɢ. 

Ɋɨɛɨɬɚ ɡɿ ɫɩɢɫɤɚɦɢ ɩɨɥɹɝɚє ɭ ɩɨɞɿɥɿ ʀɯ ɧɚ ɝɨɥɨɜɭ ɬɚ ɯɜɿɫɬ ɫɩɢɫɤɭ. 
Ƚɨɥɨɜɚ – ɰɟ ɩɟɪɲɢɣ ɚɪɝɭɦɟɧɬ ɮɭɧɤɬɨɪɚ “.”, ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ 
ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɫɩɢɫɤɭ. ɏɜɿɫɬ – ɰɟ ɞɪɭɝɢɣ ɚɪɝɭɦɟɧɬ ɮɭɧɤɬɨɪɚ “.”. ɉɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɭɠɤɨɜɨʀ ɮɨɪɦɢ ɡɚɩɢɫɭ ɫɩɢɫɤɭ ɝɨɥɨɜɚ – ɰɟ ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ 
ɫɩɢɫɤɭ, ɚ ɯɜɿɫɬ – ɜɟɫɶ ɡɚɥɢɲɨɤ ɫɩɢɫɤɭ, ɨɤɪɿɦ ɩɟɪɲɨɝɨ ɟɥɟɦɟɧɬɚ. Ɋɨɡɳɟɩɥɟɧɧɹ 
ɫɩɢɫɤɭ ɧɚ ɝɨɥɨɜɭ ɿ ɯɜɿɫɬ ɞɟɦɨɧɫɬɪɭɸɬɶ ɩɪɢɤɥɚɞɢ, ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. 1.3:  

Ɍɚɛɥɢɰɹ 1.3  

ɉɪɢɤɥɚɞɢ ɪɨɡɳɟɩɥɟɧɧɹ ɫɩɢɫɤɭ ɧɚ ɝɨɥɨɜɭ ɿ ɯɜɿɫɬ 

ɋɩɢɫɨɤ Ƚɨɥɨɜɚ ɏɜɿɫɬ 
[a, b, c] A [b, c] 

[a] A [] 

[ɰɟɣ, ɞɿɦ, ɧɨɜɢɣ] ɐɟɣ [ɞɿɦ, ɧɨɜɢɣ] 
[ɰɟɣ, [ɞɿɦ, ɧɨɜɢɣ]] ɐɟɣ [[ɞɿɦ, ɧɨɜɢɣ]] 
[[ɰɟɣ], ɞɿɦ, ɧɨɜɢɣ] [ɰɟɣ] [ɞɿɦ, ɧɨɜɢɣ] 
[x+y, a+b] ɯ+y [a+b] 

[] - - 

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɩɭɫɬɢɣ ɫɩɢɫɨɤ ɧɟ ɦɚє ɧɿ ɝɨɥɨɜɢ ɧɿ ɯɜɨɫɬɚ. Ⱦɥɹ 
ɪɨɡɞɿɥɟɧɧɹ ɫɩɢɫɤɭ ɧɚ ɝɨɥɨɜɭ ɿ ɯɜɿɫɬ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜɟɪɬɢɤɚɥɶɧɚ ɪɢɫɤɚ. Ɍɚɤ, 
ɡɚɩɢɫ [X|Y] ɨɡɧɚɱɚє ɫɩɢɫɨɤ ɡ ɝɨɥɨɜɨɸ ɏ ɿ ɯɜɨɫɬɨɦ ɍ. ɉɪɢ ɤɨɧɤɪɟɬɢɡɚɰɿʀ 
ɜɢɳɟɧɚɜɟɞɟɧɨʀ ɫɬɪɭɤɬɭɪɢ ɡ ɏ ɩɨɪɿɜɧɸєɬɶɫɹ ɝɨɥɨɜɚ ɨɩɢɫɤɚ, ɚ ɡ ɍ – ɯɜɿɫɬ 
ɫɩɢɫɤɚ. ɇɚɜɟɞɟɦɨ ɩɪɢɤɥɚɞɢ ɤɨɧɤɪɟɬɢɡɚɰɿʀ ɞɜɨɯ ɫɩɢɫɤɿɜ, ɹɤɿ ɡɿɫɬɚɜɥɹɸɬɶɫɹ ɩɪɢ 

. 

a b c 

[] . . 
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ɩɨɝɨɞɠɟɧɧɿ (ɬɚɛɥ. 3): 
Ⱦɭɠɤɨɜɚ ɮɨɪɦɚ, ɹɤ ɜɢɞɧɨ ɡ ɨɫɬɚɧɧɶɨɝɨ ɩɪɢɤɥɚɞɭ, ɞɨɡɜɨɥɹє ɮɨɪɦɭɜɚɬɢ 

ɫɬɪɭɤɬɭɪɢ, ɩɨɞɿɛɧɿ ɧɚ ɫɩɢɫɤɢ, ɚɥɟ ɹɤɿ ɧɟ ɡɚɤɿɧɱɭɸɬɶɫɹ ɩɨɪɨɠɧɿɦ ɫɩɢɫɤɨɦ. 
Ɉɩɪɚɰɸɜɚɧɧɹ ɬɚɤɢɯ ɫɬɪɭɤɬɭɪ ɩɨɬɪɟɛɭє ɜɟɥɢɤɨʀ ɚɤɭɪɚɬɧɨɫɬɿ, ɹɤɳɨ ɯɜɿɫɬ 
ɫɩɢɫɤɭ ɧɟ є ɧɿ ɫɩɢɫɤɨɦ, ɧɿ ɩɨɪɨɠɧɿɦ ɫɩɢɫɤɨɦ. 

ɋɩɢɫɤɢ ɱɚɫɬɨ ɡɚɫɬɨɫɨɜɭɸɬɶ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɪɹɞɤɿɜ ɥɿɬɟɪ. əɤɳɨ ɪɹɞɨɤ 
ɜɡɹɬɨ ɜ ɩɨɞɜɿɣɧɿ ɥɚɩɤɢ, ɬɨ ɜɿɧ ɩɨɞɚєɬɶɫɹ ɭ ɉɪɨɥɨɡɿ ɫɩɢɫɤɨɦ ɰɿɥɢɯ ɱɢɫɟɥ ɡɝɿɞɧɨ 
ɡ ɚɛɟɬɤɨɸ ɤɨɞɭɜɚɧɧɹ ASCII. Ɍɚɤ, ɫɬɪɿɱɤɚ “system” ɜ ɉɪɨɥɨɡɿ ɧɚɛɢɪɚє ɜɢɝɥɹɞ 
[115, 121, 115, 116, 101, 109]. 

 

 

Ɍɚɛɥɢɰɹ 1.4  

ɉɪɢɤɥɚɞɢ ɤɨɧɤɪɟɬɢɡɚɰɿʀ ɫɩɢɫɤɿɜ 

ɋɩɢɫɨɤ 1 ɋɩɢɫɨɤ 2 Ʉɨɧɤɪɟɬɢɡɚɰɿɹ 

[x, y, z] [Іɜɚɧ, ɱɢɬɚє, ɤɧɢɝɭ] ɯ=Іɜɚɧ 
ɭ=ɱɢɬɚє 
z=ɤɧɢɝɭ 

[ɩɿɥɨɬ] [X|Y] X=ɩɿɥɨɬ 
Y=[] 

[X, Y|Z] [Ɇɚɪɿʀ, ɩɨɞɨɛɚєɬьɫɹ, 
ɤɧɢɝɚ] 

ɏ=Ɇɚɪɿʀ 
ɍ=ɩɨɞɨɛɚєɬьɫɹ 
Z=[ɤɧɢɝɚ] 

[ɛɿɥɢɣ|ɩɬɚɯ] [ɩɬɚɯ|X] ɉɨɪɿɜɧɹɧɧɹ 
ɧɟɦɨɠɥɢɜɟ 

[ɰɟɣ, ɛɿɥɢɣ|ɩɬɚɯ, 
ɏ] 

[ɰɟɣ, ɛɿɥɢɣ|ɩɬɚɯ, 
ɥɟɬɢɬь] 

ɇɟɤɨɪɟɤɬɧɢɣ 
ɫɩɢɫɨɤ 

[ɛɿɥɢɣ|T] [ɛɿɥɢɣ|ɩɬɚɯ] T=ɩɬɚɯ 
[ɛɿɥɢɣ|T] [ɏ|ɩɬɚɯ] ɏ=ɛɿɥɢɣ 

Ɍ=ɩɬɚɯ 
  

1.4.2. ɉɨɛɭɞɨɜɚ ɩɪɟɞɢɤɚɬɚ ɧɚɥɟɠɧɨɫɬɿ ɟɥɟɦɟɧɬɚ ɞɨ ɫɩɢɫɤɭ 

ɇɟɯɚɣ ɧɚɛɿɪ ɤɨɥɶɨɪɨɜɢɯ ɨɥɿɜɰɿɜ ɩɨɞɚɧɢɣ ɭ ɜɢɝɥɹɞɿ ɫɩɢɫɤɭ: [ɱɨɪɧɢɣ, 
ɛɿɥɢɣ, ɡɟɥɟɧɢɣ, ɱɟɪɜɨɧɢɣ, ɫɢɧɿɣ]. Ⱦɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɮɚɤɬɭ, ɱɢ 

ɦɿɫɬɢɬɶɫɹ ɛɚɠɚɧɢɣ ɤɨɥɿɪ ɏ ɭ ɡɚɞɚɧɨɦɭ ɫɩɢɫɤɭ ɤɨɥɶɨɪɿɜ, ɧɟɨɛɯɿɞɧɨ ɩɨɪɿɜɧɹɬɢ 

ɏ ɡ ɝɨɥɨɜɨɸ ɫɩɢɫɤɭ ɿ ɹɤɳɨ ɩɨɪɿɜɧɹɧɧɹ ɧɟ ɜɿɞɛɭɞɟɬɶɫɹ, ɬɨ ɩɨɪɿɜɧɹɬɢ ɡ ɯɜɨɫɬɨɦ 

ɫɩɢɫɤɭ, ɩɨɱɟɪɝɨɜɨ ɪɨɡɝɥɹɞɚɸɱɢ ɤɨɠɟɧ ɟɥɟɦɟɧɬ. əɤɳɨ ɞɿɣɞɟɦɨ ɞɨ ɩɨɪɨɠɧɶɨɝɨ 
ɫɩɢɫɤɭ, ɬɨ ɛɚɠɚɧɨɝɨ ɤɨɥɶɨɪɭ ɜ ɫɩɢɫɤɭ ɧɟ ɦɿɫɬɢɬɶɫɹ. ɓɨɛ ɡɚɩɢɫɚɬɢ ɰɟɣ 
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ɚɥɝɨɪɢɬɦ ɧɚ ɉɪɨɥɨɡɿ, ɫɥɿɞ ɜɜɟɫɬɢ ɩɪɟɞɢɤɚɬ ɧɚɥɟɠɧɨɫɬɿ ɟɥɟɦɟɧɬɚ ɏ ɞɨ ɫɩɢɫɤɭ 
ɍ, ɹɤɢɣ ɧɚɡɜɟɦɨ ɧɚɥɟɠɢɬь (ɏ, ɍ). Ɏɚɤɬ ɧɚɥɟɠɧɨɫɬɿ ɟɥɟɦɟɧɬɚ ɞɨ ɝɨɥɨɜɢ 

ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɬɚɤ: 

ɧɚɥɟɠɢɬь (ɏ, [X,_]). 
ɚɛɨ ɭ ɜɢɝɥɹɞɿ ɩɪɚɜɢɥɚ 

ɧɚɥɟɠɢɬь (ɏ, [Y,_]):- X=Y. 
ɓɨɛ ɡɚɤɿɧɱɢɬɢ ɩɨɛɭɞɨɜɭ, ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɜɿɪɢɬɢ, ɱɢ ɧɚɥɟɠɢɬɶ Х ɞɨ 

ɯɜɨɫɬɚ ɫɩɢɫɤɭ. ɐɟ ɪɟɚɥɿɡɭєɬɶɫɹ ɩɪɚɜɢɥɨɦ: 

ɧɚɥɟɠɢɬь(ɏ, [_|Y]):- ɧɚɥɟɠɢɬь(ɏ, ɍ) 
ɐɿ ɞɜɚ ɩɪɚɜɢɥɚ ɜɢɡɧɚɱɚɸɬɶ ɩɪɟɞɢɤɚɬ ɧɚɥɟɠɧɨɫɬɿ ɟɥɟɦɟɧɬɚ ɞɨ ɫɩɢɫɤɭ ɿ 

ɜɤɚɡɭɸɬɶ ɫɩɨɫɿɛ ɩɟɪɟɝɥɹɞɭ ɫɩɢɫɤɭ ɜɿɞ ɩɨɱɚɬɤɭ ɞɨ ɤɿɧɰɹ. ɍ ɰɶɨɦɭ ɩɪɟɞɢɤɚɬɿ ɦɢ 
ɦɚєɦɨ ɫɩɪɚɜɭ ɡ ɪɟɤɭɪɫɢɜɧɨɸ ɩɨɛɭɞɨɜɨɸ, ɨɫɤɿɥɶɤɢ ɜ ɞɪɭɝɨɦɭ ɩɪɚɜɢɥɿ 
ɜɢɦɚɝɚєɬɶɫɹ ɩɨɜɬɨɪɧɢɣ ɜɢɤɥɢɤ ɩɪɟɞɢɤɚɬɚ ɧɚɥɟɠɢɬь.  

Ȼɭɞɭɸɱɢ ɬɚɤɿ ɩɪɟɞɢɤɚɬɢ, ɱɿɬɤɨ ɫɥɿɞ ɩɪɨɫɬɟɠɢɬɢ ɡɚ ɜɢɤɨɧɚɧɧɹɦ 
ɪɟɤɭɪɫɢɜɧɢɯ ɜɢɤɥɢɤɿɜ, ɳɨɛ ɝɚɪɚɧɬɭɜɚɬɢ, ɳɨ ɪɟɤɭɪɫɿɹ ɡɚɤɿɧɱɢɬɶɫɹ. 

Ⱦɥɹ ɩɪɟɞɢɤɚɬɚ є ɞɜɿ ɝɪɚɧɢɱɧɿ ɭɦɨɜɢ. Ⱥɛɨ ɨɛ‘єɤɬ ɩɨɲɭɤɭ є ɜ ɫɩɢɫɤɭ, ɚɛɨ 
ɣɨɝɨ ɬɚɦ ɧɟɦɚє. ɉɟɪɲɚ ɝɪɚɧɢɱɧɚ ɭɦɨɜɚ ɪɨɡɩɿɡɧɚєɬɶɫɹ ɩɟɪɲɢɦ ɮɚɤɬɨɦ ɿ ɭ ɪɚɡɿ 
ɭɫɩɿɯɭ ɩɨɲɭɤ ɟɥɟɦɟɧɬɚ ɡɚɤɿɧɱɭєɬɶɫɹ. Ⱦɪɭɝɚ ɝɪɚɧɢɱɧɚ ɭɦɨɜɚ ɡɭɫɬɪɿɱɚєɬɶɫɹ, 
ɤɨɥɢ ɜ ɞɪɭɝɨɦɭ ɚɪɝɭɦɟɧɬɿ ɩɪɟɞɢɤɚɬɚ ɬɪɚɩɢɬɶɫɹ ɩɨɪɨɠɧɿɣ ɫɩɢɫɨɤ. 

Ⱦɥɹ ɝɚɪɚɧɬɿʀ ɬɨɝɨ, ɳɨ ɪɟɤɭɪɫɿɹ ɪɚɧɨ ɱɢ ɩɿɡɧɨ ɡɚɜɟɪɲɢɬɶɫɹ ɭɫɩɿɯɨɦ 
(ɛɚɠɚɧɢɣ ɤɨɥɿɪ є ɜ ɫɩɢɫɤɭ) ɚɛɨ ɧɟɭɫɩɿɯɨɦ, ɧɟɨɛɯɿɞɧɨ ɩɪɨɫɬɟɠɢɬɢ ɡɚ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɟɤɭɪɫɿʀ ɜ ɞɪɭɝɨɦɭ ɩɪɚɜɢɥɿ. ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɤɨɠɟɧ ɪɚɡ ɩɪɢ 
ɩɨɪɿɜɧɹɧɧɿ ɰɿɥɿ ɡ ɡɚɝɨɥɨɜɤɨɦ ɞɪɭɝɨɝɨ ɩɪɚɜɢɥɚ ɣɞɟ ɡɜɟɪɬɚɧɧɹ ɞɨ ɤɨɪɨɬɲɨɝɨ 
ɫɩɢɫɤɭ, ɨɫɤɿɥɶɤɢ ɯɜɿɫɬ ɡɚɜɠɞɢ ɤɨɪɨɬɲɢɣ ɡɚ ɜɟɫɶ ɫɩɢɫɨɤ. Ɉɱɟɜɢɞɧɨ, ɪɚɧɨ ɱɢ 
ɩɿɡɧɨ ɫɬɚɧɟɬɶɫɹ ɨɞɧɚ ɿɡ ɩɨɞɿɣ ɿ ɚɛɨ ɜɿɞɛɭɞɟɬɶɫɹ ɩɨɪɿɜɧɹɧɧɹ ɡ ɩɟɪɲɢɦ ɮɚɤɬɨɦ 
(ɩɪɚɜɢɥɨɦ) ɚɛɨ ɞɪɭɝɢɦ ɟɥɟɦɟɧɬɨɦ ɩɪɟɞɢɤɚɬɚ ɛɭɞɟ ɩɨɪɨɠɧɿɣ ɫɩɢɫɨɤ. Ȼɭɞɶ-ɹɤɚ 
ɡ ɰɢɯ ɩɨɞɿɣ ɩɪɢɜɨɞɢɬɶ ɞɨ ɩɪɢɩɢɧɟɧɧɹ ɩɨɪɨɞɠɟɧɧɹ ɰɿɥɟɣ. ȼ ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ 
ɦɚєɦɨ ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɧɚɹɜɧɨɫɬɿ ɟɥɟɦɟɧɬɚ ɭ ɫɩɢɫɤɭ. ɍ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ 
ɩɨɪɨɠɧɿɣ ɫɩɢɫɨɤ ɧɟ ɦɨɠɟ ɛɭɬɢ ɪɨɡɳɟɩɥɟɧɢɣ ɧɚ ɝɨɥɨɜɭ ɿ ɯɜɿɫɬ ɿ ɧɟ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɪɿɜɧɹɧɧɹ ɧɿ ɡ ɩɟɪɲɢɦ ɮɚɤɬɨɦ, ɧɿ ɡ ɞɪɭɝɢɦ ɩɪɚɜɢɥɨɦ. Ɉɬɠɟ, 
ɩɨɲɭɤ ɟɥɟɦɟɧɬɚ ɏ ɭ ɫɩɢɫɤɭ ɍ ɡɚɤɿɧɱɭєɬɶɫɹ ɧɟɭɫɩɿɯɨɦ. ɇɚɜɟɞɟɧɿ ɦɿɪɤɭɜɚɧɧɹ 
ɞɟɦɨɧɫɬɪɭɸɬɶ ɬɚɤɿ ɩɪɢɤɥɚɞɢ ɧɚ ɉɪɨɥɨɡɿ: 

ɧɚɥɟɠɢɬь (ɏ, [ɏ|]). 
ɧɚɥɟɠɢɬь (ɏ, [-|ɍ]):ɧɚɥɟɠɢɬь(ɏ, ɍ). 
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? – ɧɚɥɟɠɢɬь (d, [a, b, c, d, e]). 
ɬɚɤ 
? – ɧɚɥɟɠɢɬь (2, [3, ɚ, ɜ, 4]). 
ɧɿ 
? – ɧɚɥɟɠɢɬь (ɱɟɪɜɨɧɢɣ, [ɛɿɥɢɣ, ɱɟɪɜɨɜɢɣ, 

ɡɟɥɟɧɢɣ]). 
ɬɚɤ. 

ɉɪɢ ɩɨɛɭɞɨɜɿ ɪɟɤɭɪɫɢɜɧɢɯ ɩɪɟɞɢɤɚɬɿɜ ɫɥɿɞ ɭɧɢɤɚɬɢ ɡɚɰɢɤɥɟɧɢɯ 
ɜɢɡɧɚɱɟɧɶ. ɇɚɩɪɢɤɥɚɞ: 

ɪɨɞɢɱ(ɏ, ɍ):ɞɢɬɢɧɚ(ɍ, ɏ) 
ɞɢɬɢɧɚ (Ⱥ, ȼ):ɪɨɞɢɱ(ȼ, Ⱥ) 

Ⱦɥɹ ɩɨɝɨɞɠɟɧɧɹ  ɰɿɥɿ ɪɨɞɢɱ ɧɟɨɛɯɿɞɧɨ ɩɨɝɨɞɢɬɢ ɰɿɥɶ ɞɢɬɢɧɚ, ɹɤɚ ɜ 
ɫɜɨɸ ɱɟɪɝɭ ɩɨɬɪɟɛɭє ɩɨɝɨɞɠɟɧɧɹ ɬɿєʀ ɫɚɦɨʀ ɰɿɥɿ ɪɨɞɢɱ. Ɉɫɤɿɥɶɤɢ ɉɪɨɥɨɝ ɧɟ 
ɡɦɨɠɟ ɡɧɚɣɬɢ ɿɧɲɢɯ ɮɚɤɬɿɜ ɿ ɩɪɚɜɢɥ ɞɥɹ ʀʀ ɩɨɝɨɞɠɟɧɧɹ, ɬɨ ɬɚɤɢɣ ɪɟɤɭɪɫɢɜɧɢɣ 
ɰɢɤɥ ɦɨɠɟ ɡɚɤɿɧɱɢɬɢɫɹ ɥɢɲɟ ɤɨɥɢ ɛɭɞɟ ɜɢɱɟɪɩɚɧɢɣ ɜɟɫɶ ɦɚɲɢɧɧɢɣ ɪɟɫɭɪɫ. 

ɓɟ ɨɞɧɚ ɩɪɨɛɥɟɦɚ, ɹɤɚ ɜɢɧɢɤɚє ɩɪɢ ɩɨɛɭɞɨɜɿ ɪɟɤɭɪɫɢɜɧɢɯ ɜɢɡɧɚɱɟɧɶ – 
ɰɟ ɥɿɜɨɫɬɨɪɨɧɧɹ ɪɟɤɭɪɫɿɹ, ɹɤɚ ɜɢɧɢɤɚє ɩɪɢ ɩɨɪɨɞɠɟɧɧɿ ɡɚɝɨɥɨɜɤɨɦ ɩɪɚɜɢɥɚ 
ɰɿɥɿ, ɹɤɚ ɟɤɜɿɜɚɥɟɧɬɧɚ ɣɨɦɭ. ɇɚɩɪɢɤɥɚɞ: 

ɥɸɞɢɧɚ (ɏ): - ɥɸɞɢɧɚ (ɍ), ɦɚɬɢ (ɏ, ɍ). 
ɥɸɞɢɧɚ (Ⱥɞɚɦ). 

ɇɚ ɡɚɩɢɬ  

? – ɥɸɞɢɧɚ(Z). 

ɉɪɨɥɨɝ ɩɨɪɨɞɠɭє ɪɟɤɭɪɫɢɜɧɭ ɰɿɥɶ ɥɸɞɢɧɚ, ɹɤɚ, ɫɜɨєɸ ɱɟɪɝɨɸ, 

ɩɨɪɨɞɠɭє ɟɤɜɿɜɚɥɟɧɬɧɭ ɩɿɞɰɿɥɶ ɥɸɞɢɧɚ. Ɉɫɤɿɥɶɤɢ ɩɨɝɨɞɠɟɧɧɹ ɧɨɜɨʀ ɩɿɞɰɿɥɿ 
ɡɞɿɣɫɧɸєɬɶɫɹ ɬɢɦ ɫɚɦɢɦ ɩɪɚɜɢɥɨɦ, ɬɨ ɧɟ ɦɚє ɧɿɹɤɨʀ ɦɨɠɥɢɜɨɫɬɿ ɡɚɤɿɧɱɢɬɢ 
ɪɟɤɭɪɫɿɸ. ɉɨɪɨɞɠɟɧɧɹ ɟɤɜɿɜɚɥɟɧɬɧɢɯ ɩɿɞɰɿɥɟɣ ɬɪɢɜɚɬɢɦɟ ɞɨ ɩɨɜɧɨɝɨ 
ɜɢɱɟɪɩɚɧɧɹ ɤɨɦɩ‘ɸɬɟɪɧɨɝɨ ɪɟɫɭɪɫɭ. 

Ⱦɥɹ ɧɚɜɟɞɟɧɨɝɨ ɩɪɢɤɥɚɞɭ ɭɫɭɧɟɧɧɹ ɩɨɦɢɥɤɢ ɞɨɫɹɝɚєɬɶɫɹ ɩɨɦɿɳɟɧɧɹɦ 
ɮɚɤɬɭ ɩɟɪɟɞ ɩɪɚɜɢɥɨɦ. ɐɟɣ ɟɜɪɢɫɬɢɱɧɢɣ ɩɪɢɧɰɢɩ ɪɨɡɬɚɲɭɜɚɧɧɹ ɮɚɤɬɿɜ ɩɟɪɟɞ 
ɩɪɚɜɢɥɚɦɢ, ɞɟ ɰɟ є ɦɨɠɥɢɜɢɦ, ɧɟ ɡɚɜɠɞɢ ɫɩɪɚɰɶɨɜɭє ɞɥɹ ɪɿɡɧɢɯ ɡɧɚɱɟɧɶ 
ɚɪɝɭɦɟɧɬɿɜ. 
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Ɋɨɡɝɥɹɧɟɦɨ ɜɢɡɧɚɱɟɧɧɹ ɩɪɟɞɢɤɚɬɭ ɫɩɢɫɨɤ(ɏ), ɹɤɢɣ ɿɫɬɢɧɧɢɣ, ɤɨɥɢ ɏ – 

ɫɩɢɫɨɤ: 
ɫɩɢɫɨɤ[A|B]:ɫɩɢɫɨɤ(ȼ). 
ɫɩɢɫɨɤ([]). 

ɐɟ ɜɢɡɧɚɱɟɧɧɹ ɩɪɚɰɸє ɜɿɪɧɨ ɞɥɹ ɡɚɩɢɬɿɜ: 

? – ɫɩɢɫɨɤ ([1, 2, 3]) 
? – ɫɩɢɫɨɤ ([]) 
? – ɫɩɢɫɨɤ (ɚ) 

Ⱥɥɟ ɤɨɥɢ ɫɮɨɪɦɭɜɚɬɢ ɡɚɩɢɬ: 

? – ɫɩɢɫɨɤ(ɏ) 
ɬɨ ɜɿɞɛɭɞɟɬɶɫɹ ɡɚɰɢɤɥɟɧɧɹ. ɍɧɢɤɧɭɬɢ ɡɚɰɢɤɥɟɧɧɹ ɦɨɠɧɚ, ɡɚɞɚɜɲɢ ɬɚɤɟ 

ɜɢɡɧɚɱɟɧɧɹ: 

ɫɩɢɫɨɤ 1([]) 
ɫɩɢɫɨɤ 1([_|_]) 

Ɉɫɬɚɧɧє ɜɢɡɧɚɱɟɧɧɹ ɭɧɢɤɚє ɡɚɰɢɤɥɟɧɧɹ, ɤɨɥɢ ɚɪɝɭɦɟɧɬ ɩɪɟɞɢɤɚɬɚ є 
ɡɦɿɧɧɨɸ. Ⱥɥɟ ɜɨɧɨ ɧɟ є ɫɬɪɨɝɢɦ ɬɟɫɬɨɦ ɫɩɢɫɤɭ, ɨɫɤɿɥɶɤɢ ɞɚє ɡɦɨɝɭ ɫɩɪɢɣɦɚɬɢ 
ɹɤ ɫɩɢɫɨɤ ɫɬɪɭɤɬɭɪɭ, ɹɤɚ ɧɟ ɡɚɤɿɧɱɭєɬɶɫɹ ɩɨɪɨɠɧɿɦ ɫɩɢɫɤɨɦ. Ɍɨɦɭ ɧɟ ɜɚɪɬɨ 
ɩɟɪɟɞɛɚɱɚɬɢ, ɳɨ ɹɤɳɨ ɜ ɉɪɨɥɨɡɿ ɧɚɹɜɧɿ ɜɫɿ ɮɚɤɬɢ ɿ ɩɪɚɜɢɥɚ ɞɥɹ ɪɨɡɜ‘ɹɡɚɧɧɹ 
ɤɨɧɤɪɟɬɧɨʀ ɡɚɞɚɱɿ, ɬɨ ɜɿɧ ʀɯ ɜɫɿ ɜɢɹɜɢɬɶ. Ʉɨɠɟɧ ɪɚɡ, ɪɨɡɪɨɛɥɹɸɱɢ ɩɪɨɝɪɚɦɭ ɧɚ 
ɉɪɨɥɨɡɿ, ɧɟɨɛɯɿɞɧɨ ɩɪɨɫɬɟɠɭɜɚɬɢ, ɹɤ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɨɲɭɤ ɜ ɛɚɡɿ ɞɚɧɢɯ, ɹɤ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɤɨɧɤɪɟɬɢɡɚɰɿɹ ɡɦɿɧɧɢɯ ɩɪɢ ɡɚɞɚɧɿɣ ɫɬɪɭɤɬɭɪɿ ɚɪɝɭɦɟɧɬɿɜ. 

 
1.4.3. ɉɪɨɝɪɚɦɚ ɩɿɞɬɪɢɦɤɢ ɞɿɚɥɨɝɭ ɦɨɜɨɸ ɥɨɝɿɤɢ 

 

ȼɢɤɨɪɢɫɬɚєɦɨ ɫɩɢɫɤɨɜɭ ɮɨɪɦɭ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɬɚ ɪɟɤɭɪɫɢɜɧɢɣ ɫɩɨɫɿɛ 
ɡɚɞɚɧɧɹ ɩɪɚɜɢɥ ɞɥɹ ɩɨɛɭɞɨɜɢ ɩɪɨɝɪɚɦɢ ɩɿɞɬɪɢɦɤɢ ɭɫɧɨɝɨ ɞɿɚɥɨɝɭ ɦɨɜɨɸ 
ɥɨɝɿɱɧɢɯ ɜɢɫɥɨɜɥɸɜɚɧɶ. Ɇɟɬɨɸ ɩɪɨɝɪɚɦɢ ɛɭɞɟ ɩɟɪɟɬɜɨɪɟɧɧɹ ɪɟɱɟɧɶ, ɹɤɿ 
ɡɚɞɚɸɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɫɩɢɫɤɭ ɫɥɿɜ ɚɧɝɥɿɣɫɶɤɨʀ ɦɨɜɢ, ɜ ɿɧɲɿ ɪɟɱɟɧɧɹ, ɹɤɿ є 
ɜɿɞɩɨɜɿɞɞɸ ɧɚ ɫɮɨɪɦɭɥɶɨɜɚɧɿ ɡɚɩɢɬɢ ɿ ɦɚɸɬɶ ɥɨɝɿɱɧɢɣ ɡɦɿɫɬ. Ɂɚɩɢɫ ɬɚɤɢɯ 
ɪɟɱɟɧɶ ɭ ɡɜɢɱɧɿɣ ɞɥɹ ɤɨɪɢɫɬɭɜɚɱɚ ɮɨɪɦɿ є ɩɪɟɞɦɟɬɨɦ ɨɤɪɟɦɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ 
ɬɭɬ ɪɨɡɝɥɹɞɚɬɢɫɹ ɧɟ ɛɭɞɟ. 

Ɏɪɚɝɦɟɧɬ ɰɿєʀ ɩɪɨɝɪɚɦɢ ɦɿɝ ɛɢ ɩɿɞɬɪɢɦɭɜɚɬɢ ɬɚɤɢɣ ɞɿɚɥɨɝ: 
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Ʉɨɪɢɫɬɭɜɚɱ: you are a computer /*ȼɢ – ɤɨɦɩ‘ɸɬɟɪ*/ 
ɉɪɨɥɨɝ: i am not a computer /*ə – ɧɟ ɤɨɦɩ‘ɸɬɟɪ*/ 
Ʉɨɪɢɫɬɭɜɚɱ: do you speak ukraine /*ȼɢ ɪɨɡɦɨɜɥɹєɬɟ  
ɭɤɪɚʀɧɫьɤɨɸ*/ 
ɉɪɨɥɨɝ: no i speak english /*ɇɿ, ɹ ɪɨɡɦɨɜɥɹɸ 

ɚɧɝɥɿɣɫьɤɨɸ*/ 

Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɰɿєʀ ɩɪɨɝɪɚɦɢ ɫɥɿɞ ɜɢɤɨɧɚɬɢ ɬɚɤɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɞɿɣ: 
1. ȼɜɟɫɬɢ ɪɟɱɟɧɧɹ ɤɨɪɢɫɬɭɜɚɱɚ ɡ ɬɟɪɦɿɧɚɥɚ. 
2. Ɂɚɦɿɧɢɬɢ ɤɨɠɧɟ ɜɯɨɞɠɟɧɧɹ ɫɥɨɜɚ  
 you ɧɚ is; 

 are ɧɚ am not; 

 ukraine ɧɚ english; 

 do ɧɚ no. 

əɤɳɨ ɧɟɨɛɯɿɞɧɟ ɪɨɡɲɢɪɟɧɧɹ ɞɿɚɥɨɝɭ, ɡɛɿɥɶɲɭєɬɶɫɹ ɧɚɛɿɪ ɞɥɹ ɡɚɦɿɧɢ 
ɫɥɿɜ, ɚ ɪɟɲɬɚ ɩɪɨɝɪɚɦɢ ɡɚɥɢɲɚєɬɶɫɹ ɛɟɡ ɡɦɿɧ ɿ ɪɟɚɥɿɡɭє ɩɪɨɰɟɞɭɪɭ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɥɿɜ. Ɉɱɟɜɢɞɧɨ, ɫɥɿɞ ɨɡɧɚɱɢɬɢ ɩɪɟɞɢɤɚɬ ɩɟɪɟɬɜɨɪɢɬɢ(ɏ, 
ɍ), ɞɟ ɏ, ɍ – ɰɟ ɫɩɢɫɤɢ, ɟɥɟɦɟɧɬɢ ɹɤɢɯ є ɜɿɞɩɨɜɿɞɧɢɦɢ ɫɥɨɜɚɦɢ ɜɯɿɞɧɨɝɨ 
ɪɟɱɟɧɧɹ ɤɨɪɢɫɬɭɜɚɱɚ ɬɚ ɫɥɨɜɚɦɢ ɜɿɞɩɨɜɿɞɿ ɤɨɦɩ‘ɸɬɟɪɚ. ɉɿɫɥɹ ɩɨɛɭɞɨɜɢ ɰɶɨɝɨ 
ɩɪɟɞɢɤɚɬɚ ɧɚ ɡɚɩɢɬ ɤɨɪɢɫɬɭɜɚɱɚ 

ɩɟɪɟɬɜɨɪɢɬɢ ([do, you, speak, english], Y) 
ɉɪɨɥɨɝ ɦɚɜ ɛɢ ɜɿɞɩɨɜɿɞɚɬɢ 

Y=[no, i, speak, english] 

ɉɟɪɲ ɧɿɠ ɛɭɞɭɜɚɬɢ ɩɪɟɞɢɤɚɬ, ɪɨɡɝɥɹɧɟɦɨ ɜɢɩɚɞɨɤ ɩɨɪɨɠɧɶɨɝɨ ɫɩɢɫɤɭ, 
ɨɫɤɿɥɶɤɢ ɪɟɱɟɧɧɹ ɩɨɞɚɧɿ ɭ ɜɢɝɥɹɞɿ ɫɩɢɫɤɿɜ. Ɉɫɤɿɥɶɤɢ ɩɨɪɨɠɧɿɣ ɫɩɢɫɨɤ ɧɟ 
ɩɨɬɪɟɛɭє ɧɿɹɤɢɯ ɩɟɪɟɬɜɨɪɟɧɶ, ɬɨ ɰɟ ɡɚɩɢɲɟɦɨ ɭ ɜɢɝɥɹɞɿ ɮɚɤɬɭ: 

ɩɟɪɟɬɜɨɪɢɬɢ ([], []) 
ɉɨɛɭɞɨɜɭ ɩɪɟɞɢɤɚɬɚ ɩɟɪɟɬɜɨɪɟɧɧɹ ɦɨɠɧɚ ɡɜɟɫɬɢ ɞɨ ɬɚɤɢɯ ɞɿɣ: 
1. Ɂɚɦɿɧɢɬɢ ɝɨɥɨɜɭ ɜɯɿɞɧɨɝɨ ɫɩɢɫɤɭ ɜɿɞɩɨɜɿɞɧɢɦ ɫɥɨɜɨɦ ɿ 

ɩɨɦɿɫɬɢɬɢ ɣɨɝɨ ɜ ɝɨɥɨɜɭ ɜɢɯɿɞɧɨɝɨ ɫɩɢɫɤɭ. 
2. Ɂɞɿɣɫɧɢɬɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɯɜɨɫɬɚ ɜɯɿɞɧɨɝɨ ɫɩɢɫɤɭ ɿ ɩɨɦɿɫɬɢɬɢ 

ɣɨɝɨ ɜ ɯɜɿɫɬ ɜɢɯɿɞɧɨɝɨ ɫɩɢɫɤɭ. 

 

 

 

 

 

 

 

 

 

 



52 

3. əɤɳɨ ɞɨɫɹɝɧɭɬɢɣ ɤɿɧɟɰɶ ɜɯɿɞɧɨɝɨ ɫɩɢɫɤɭ (ɩɭɫɬɢɣ ɫɩɢɫɨɤ), ɬɨ 
ɧɿɹɤɢɯ ɩɟɪɟɬɜɨɪɟɧɶ ɡ ɜɢɯɿɞɧɢɦ ɪɨɛɢɬɢ ɧɟ ɩɨɬɪɿɛɧɨ, ɬɨɛɬɨ ɡɚɤɿɧɱɢɬɢ ɣɨɝɨ 
ɩɨɪɨɠɧɿɦ ɫɩɢɫɤɨɦ. 

Ɂɚɦɿɧɢɬɢ ɜɯɿɞɧɿ ɫɥɨɜɚ ɜɢɯɿɞɧɢɦɢ ɦɨɠɧɚ, ɫɬɜɨɪɢɜɲɢ ɜ ɛɚɡɿ ɞɚɧɢɯ ɧɚɛɿɪ 
ɮɚɤɬɿɜ ɡɚɦɿɧɢɬɢ (ɏ, ɍ). Ɉɱɟɜɢɞɧɨ, ɬɚɤɭ ɛɚɡɭ ɫɥɿɞ ɡɚɤɿɧɱɢɬɢ ɮɚɤɬɨɦ-

ɤɚɩɤɚɧɨɦ, ɹɤɳɨ ɡɭɫɬɪɿɧɭɬɶɫɹ ɫɥɨɜɚ, ɹɤɿ ɡɚɥɢɲɚɸɬɶɫɹ ɛɟɡ ɡɦɿɧ. Ɋɨɥɶ ɬɚɤɨɝɨ 
ɤɚɩɤɚɧɚ ɦɨɠɟ ɜɢɤɨɧɚɬɢ ɮɚɤɬ ɡɚɦɿɧɢɬɢ (ɏ, ɏ) ɚɛɨ ɩɪɚɜɢɥɨ: 
ɡɚɦɿɧɢɬɢ(ɏ, ɍ):-ɏ=ɍ. 

Ɉɬɠɟ, ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɪɟɱɟɧɶ ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɞɿɚɥɨɝɭ ɭ 
ɜɢɝɥɹɞɿ ɡɦɿɫɬɨɜɧɢɯ ɫɩɢɫɤɿɜ ɫɥɿɜ ɦɨɠɧɚ ɩɨɞɚɬɢ ɬɚɤ: 

ɡɚɦɿɧɢɬɢ (you, i). 
ɡɚɦɿɧɢɬɢ (are, [am, not]). 
ɡɚɦɿɧɢɬɢ (ukraine, english). 
ɡɚɦɿɧɢɬɢ (do, no). 
ɡɚɦɿɧɢɬɢ (X, Y):-X=Y. 
ɩɟɪɟɬɜɨɪɢɬɢ ([], []). 
ɩɟɪɟɬɜɨɪɢɬɢ ([X|Y], [X1|Y1]):-ɡɚɦɿɧɢɬɢ (ɏ, ɏ1), 

ɩɟɪɟɬɜɨɪɢɬɢ (ɍ, ɍ1). 

ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɜɢɯɿɞ ɧɚ ɝɪɚɧɢɱɧɿ ɭɦɨɜɢ ɜɿɞɛɭɜɚєɬɶɫɹ, ɤɨɥɢ ɜɯɿɞɧɢɣ 
ɫɩɢɫɨɤ ɡɚɥɢɲɚєɬɶɫɹ ɩɨɪɨɠɧɿɦ (ɬɨɛɬɨ ɩɟɪɟɝɥɹɧɭɬɿ ɜɫɿ ɫɥɨɜɚ) ɚɛɨ ɩɟɪɟɝɥɹɧɭɬɿ 
ɜɫɿ ɮɚɤɬɢ ɭ ɡɚɦɿɧɢɬɢ. ɍ ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ ɞɨ ɜɢɯɿɞɧɨɝɨ ɫɩɢɫɤɭ ɞɨɞɚєɬɶɫɹ 
ɩɨɪɨɠɧɿɣ ɫɩɢɫɨɤ, ɚ ɜ ɞɪɭɝɨɦɭ – ɡɚɦɿɧɸєɬɶɫɹ ɫɥɨɜɨ ɚɛɨ ɫɥɨɜɨ ɡɚɩɢɫɭєɬɶɫɹ ɛɟɡ 
ɡɦɿɧɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɚɤɬɭ-ɤɚɩɤɚɧɭ. 

 

1.4.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɩɨɧɹɬɬɹ ɪɟɤɭɪɫɿʀ ɜ ɥɨɝɿɱɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɬɚ 
ɧɚɜɟɫɬɢ ɤɨɧɤɪɟɬɧɿ ɩɪɢɤɥɚɞɢ ɞɟɪɟɜɨɩɨɞɿɛɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɪɟɤɭɪɫɢɜɧɢɯ 
ɫɬɪɭɤɬɭɪ. 

2. ɋɩɨɫɨɛɢ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɫɩɢɫɤɿɜ ɭ ɉɪɨɥɨɡɿ. 
3. Ⱦɚɬɢ ɨɡɧɚɱɟɧɧɹ ɝɨɥɨɜɢ ɬɚ ɯɜɨɫɬɚ ɩɨɪɨɠɧɶɨɝɨ ɫɩɢɫɤɭ. 
4. ɉɨɛɭɞɭɜɚɬɢ ɩɪɟɞɢɤɚɬ ɨɛɟɪɬɚɧɧɹ ɫɩɢɫɤɭ ɧɚ ɞɨɜɿɥɶɧɨɦɭ ɪɿɜɧɿ 

ɿєɪɚɪɯɿʀ. 
5. Ɉɫɧɨɜɧɿ ɩɪɨɛɥɟɦɢ ɩɨɛɭɞɨɜɢ ɪɟɤɭɪɫɢɜɧɢɯ ɩɪɟɞɢɤɚɬɿɜ. 
6. ɉɨɛɭɞɭɜɚɬɢ ɩɪɟɞɢɤɚɬ ɩɟɪɟɜɿɪɤɢ ɬɨɝɨ, ɳɨ ɣɨɝɨ ɚɪɝɭɦɟɧɬ є 

ɫɩɢɫɤɨɦ ɩɪɢ ɞɨɜɿɥɶɧɿɣ ɫɬɪɭɤɬɭɪɿ ɚɪɝɭɦɟɧɬɭ. 
7. Ɂɚɩɢɫɚɬɢ ɮɚɤɬ ɡɚɦɿɧɢ ɫɥɿɜ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɞɩɨɜɿɞɧɨɝɨ ɩɪɚɜɢɥɚ. 
8. ɓɨ ɬɚɤɟ ɮɚɤɬ-ɤɚɩɤɚɧ ɬɚ ɹɤɚ ɞɨɰɿɥɶɧɿɫɬɶ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ. 
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9. ɇɚɩɢɫɚɬɢ ɮɪɚɝɦɟɧɬ-ɩɪɨɝɪɚɦɢ ɞɥɹ ɜɩɨɪɹɞɤɭɜɚɧɧɹ ɫɥɿɜ ɜ 
ɚɥɮɚɜɿɬɧɨɦɭ ɩɨɪɹɞɤɭ. 

10. əɤ ɦɨɠɧɚ ɪɟɚɥɿɡɭɜɚɬɢ ɜɡɚєɦɧɭ ɡɚɦɿɧɭ ɫɥɿɜ ɭ ɩɪɨɝɪɚɦɿ ɩɿɞɬɪɢɦɤɢ 
ɭɫɧɨɝɨ ɞɿɚɥɨɝɭ, ɧɟ ɡɛɿɥɶɲɭɸɱɢ ɪɨɡɦɿɪɭ ɛɚɡɢ ɞɚɧɢɯ ɜɞɜɿɱɿ? 

 

1.5. Ɇɟɯɚɧɿɡɦ ɩɨɜɟɪɧɟɧɧɹ ɬɚ ɜɿɞɫɿɱɤɢ ɜ ɥɨɝɿɱɧɨɦɭ 
ɩɪɨɝɪɚɦɭɜɚɧɧɿ  

1.5.1. Ɇɟɯɚɧɿɡɦ ɩɟɪɟɩɨɝɨɞɠɟɧɧɹ ɰɿɥьɨɜɢɯ ɬɜɟɪɞɠɟɧь 

Ɂɚ ɧɚɹɜɧɨɫɬɿ ɞɟɹɤɨɝɨ ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ (ɰɿɥɿ) ɜ ɛɚɡɿ ɞɚɧɢɯ ɉɪɨɥɨɝɭ 
ɦɨɠɭɬɶ ɜɢɧɢɤɚɬɢ ɬɚɤɿ ɫɢɬɭɚɰɿʀ: 

1. ɋɩɪɨɛɚ ɞɨɜɟɫɬɢ ɩɨɝɨɞɠɟɧɿɫɬɶ ɰɿɥɿ ɡ ɛɚɡɨɸ ɞɚɧɢɯ, ɩɨɱɢɧɚɸɱɢ ɡ ʀʀ 
ɜɟɪɲɢɧɢ. ɇɟɨɛɯɿɞɧɨ ɜɢɞɿɥɢɬɢ ɞɜɚ ɜɢɩɚɞɤɢ: 

ɚ) Ɂɧɚɣɞɟɧɢɣ ɮɚɤɬ (ɚɛɨ ɡɚɝɨɥɨɜɨɤ ɩɪɚɜɢɥɚ), ɹɤɢɣ ɦɨɠɟ ɛɭɬɢ ɩɨɪɿɜɧɹɧɢɣ 
ɡ ɰɿɥɥɸ. ɐɟ ɦɿɫɰɟ ɜ ɛɚɡɿ ɞɚɧɢɯ ɜɿɞɦɿɱɚєɬɶɫɹ ɫɩɟɰɿɚɥɶɧɢɦ ɦɚɪɤɟɪɨɦ ɿ 
ɨɞɧɨɱɚɫɧɨ ɡɦɿɧɧɿ ɤɨɧɤɪɟɬɢɡɭɸɬɶɫɹ. əɤɳɨ ɠ ɩɨɪɿɜɧɸєɬɶɫɹ ɡ ɡɚɝɨɥɨɜɤɨɦ 
ɩɪɚɜɢɥɚ, ɬɨ ɧɚɫɚɦɩɟɪɟɞ ɪɨɛɢɬɶɫɹ ɫɩɪɨɛɚ ɩɨɝɨɞɢɬɢ ɩɿɞɰɿɥɿ, ɹɤɿ ɩɨɪɨɞɠɟɧɿ ɰɢɦ 
ɩɪɚɜɢɥɨɦ. ɉɪɨɥɨɝ ɡɞɿɣɫɧɸє ɩɨɝɨɞɠɟɧɧɹ ɩɿɞɰɿɥɟɣ ɩɨɫɬɭɩɨɜɨ, ɪɭɯɚɸɱɢɫɶ ɡɥɿɜɚ 
ɧɚɩɪɚɜɨ ɜɿɞ ɤɪɚɣɧɶɨʀ ɥɿɜɨʀ ɩɿɞɰɿɥɿ ɞɨ ɤɪɚɣɧɶɨʀ ɩɪɚɜɨʀ ɜ ɬɿɥɿ ɩɪɚɜɢɥɚ. 

ɛ) ȼ ɛɚɡɿ ɞɚɧɢɯ ɉɪɨɥɨɝɭ ɧɟɦɚє ɧɿ ɮɚɤɬɭ, ɧɿ ɩɪɚɜɢɥɚ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡ 
ɰɿɥɶɨɜɢɦ ɡɚɩɢɬɨɦ. Ɍɨɞɿ ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɫɩɪɨɛɚ ɞɨɜɟɫɬɢ 
ɩɨɝɨɞɠɟɧɿɫɬɶ ɰɿɥɿ ɡ ɛɚɡɨɸ ɞɚɧɢɯ ɡɚɡɧɚɥɚ ɧɟɜɞɚɱɿ ɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɫɩɪɨɛɚ 
ɩɟɪɟɩɨɝɨɞɢɬɢ ɰɿɥɶɨɜɟ ɬɜɟɪɞɠɟɧɧɹ ɿɧɲɢɦ ɫɩɨɫɨɛɨɦ. 

2. ɋɩɪɨɛɚ ɩɟɪɟɩɨɝɨɞɢɬɢ ɰɿɥɶɨɜɢɣ ɡɚɩɢɬ ɩɪɢɜɨɞɢɬɶ ɞɨ ɪɭɯɭ ɦɚɪɤɟɪɚ 
ɡɧɢɡɭ ɜɜɟɪɯ ɩɨ ɛɚɡɿ ɞɚɧɢɯ.  

əɤɳɨ ɩɪɢ ɩɟɪɟɩɨɝɨɞɠɟɧɧɿ ɞɟɹɤɨɝɨ ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ ɧɟ 
ɡɧɚɯɨɞɢɬɶɫɹ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɪɨɡɜ’ɹɡɤɭ, ɬɨ ɉɪɨɥɨɝ ɪɨɛɢɬɶ ɫɩɪɨɛɭ 
ɩɟɪɟɩɨɝɨɞɢɬɢ ɜɫɿ ɩɨɩɟɪɟɞɧɿ ɰɿɥɿ, ɩɨɜɟɪɬɚɸɱɢɫɶ ɞɨ ɫɚɦɨʀ ɜɢɯɿɞɧɨʀ. Ɉɞɧɨɱɚɫɧɨ 
ɜɫɿ ɡɦɿɧɧɿ ɪɨɡɤɨɧɤɪɟɬɢɡɨɜɭɸɬɶɫɹ, ɫɬɚɸɬɶ ɧɟɜɢɡɧɚɱɟɧɢɦɢ ɿ ɜɫɿ ɪɟɡɭɥɶɬɚɬɢ 
ɡɧɢɳɭɸɬɶɫɹ. Ɇɚɪɤɟɪ ɩɨɱɢɧɚє ɪɭɯ ɡɧɨɜɭ ɜɧɢɡ ɩɨ ɛɚɡɿ ɞɚɧɢɯ, ɧɚɦɚɝɚɸɱɢɫɶ ɩɨ 
ɧɨɜɨɦɭ ɩɨɝɨɞɢɬɢ ɰɿɥɶɨɜɿ ɬɜɟɪɞɠɟɧɧɹ, ɦɨɠɭɬɶ ɡɧɨɜɭ ɜɢɧɢɤɚɬɢ ɫɢɬɭɚɰɿʀ ɚ) ɚɛɨ 
ɛ). 

Ɋɨɡɝɥɹɧɟɦɨ ɛɿɥɶɲ ɞɟɬɚɥɶɧɨ ɦɟɯɚɧɿɡɦ ɩɟɪɟɩɨɝɨɞɠɟɧɧɹ ɰɿɥɟɣ ɧɚ 
ɤɨɧɤɪɟɬɧɢɯ ɩɪɢɤɥɚɞɚɯ. 

ɇɚɣɩɪɨɫɬɿɲɢɣ ɜɢɩɚɞɨɤ, ɤɨɥɢ ɩɨɪɨɞɠɭєɬɶɫɹ ɦɧɨɠɢɧɚ ɪɨɡɜ’ɹɡɤɿɜ, 
ɿɥɸɫɬɪɭє ɬɚɤɚ ɛɚɡɚ ɞɚɧɢɯ: 
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ɛɚɬьɤɨ (ɦɚɪɿɹ, ɿɜɚɧ). 
ɛɚɬьɤɨ (ɩɟɬɪɨ, ɿɜɚɧ). 
ɛɚɬьɤɨ (ɿɝɨɪ, ɦɢɯɚɣɥɨ). 
ɛɚɬьɤɨ (ɿɪɚ, ɦɢɯɚɣɥɨ). 
Ɍɨɞɿ ɉɪɨɥɨɝ ɧɚ ɡɚɩɢɬ 
?-ɛɚɬьɤɨ (X, Y). 
ȼɢɞɚɫɬɶ ɜɿɞɩɨɜɿɞɿ: 
ɏ=ɦɚɪɿɹ Y=ɿɜɚɧ 
ɏ=ɩɟɬɪɨ Y=ɿɜɚɧ 
ɏ=ɿɝɨɪ Y=ɦɢɯɚɣɥɨ 
ɏ=ɿɪɚ  Y=ɦɢɯɚɣɥɨ 
Ɋɨɡɝɥɹɧɟɦɨ ɰɿɤɚɜɿɲɢɣ ɜɢɩɚɞɨɤ, ɤɨɥɢ ɜ ɡɚɩɢɬɿ є ɞɜɿ ɩɿɞɰɿɥɿ, ɞɥɹ ɹɤɢɯ 

ɦɨɠɥɢɜɿ ɚɥɶɬɟɪɧɚɬɢɜɧɿ ɪɨɡɜ’ɹɡɤɢ: 
ɦɨɠɥɢɜɚ_ɩɚɪɚ (ɏ,Y) – ɯɥɨɩɟɰь (ɏ), ɞɿɜɱɢɧɚ (Y). 
ɯɥɨɩɟɰь(ɿɜɚɧ).  ɞɿɜɱɢɧɚ(ɿɪɚ). 
ɯɥɨɩɟɰь(ɩɟɬɪɨ).  ɞɿɜɱɢɧɚ(ɨɥьɝɚ). 
ɯɥɨɩɟɰь(ɞɦɢɬɪɨ).  ɞɿɜɱɢɧɚ(ɨɤɫɚɧɚ). 
ȼɿɞɩɨɜɿɞɿ ɉɪɨɥɨɝɭ ɧɚ ɡɚɩɢɬ: 
?-ɦɨɠɥɢɜɚ_ɩɚɪɚ (X,Y). 
ɛɭɞɭɬɶ ɬɚɤɿ: 
ɏ=ɿɜɚɧ ɍ=ɿɪɚ     ɏ=ɩɟɬɪɨ  ɍ=ɨɥьɝɚ  ɏ=ɞɦɢɬɪɨ  

ɍ=ɨɥьɝɚ   
ɏ=ɿɜɚɧ ɍ=ɨɥьɝɚ   ɏ=ɩɟɬɪɨ    ɍ=ɨɤɫɚɧɚ 
ɏ=ɿɜɚɧ ɍ=ɨɤɫɚɧɚ  ɏ=ɞɦɢɬɪɨ   ɍ=ɿɪɚ 
ɏ=ɩɟɬɪɨ ɍ=ɿɪɚ     ɏ=ɞɦɢɬɪɨ   ɍ=ɨɥьɝɚ 
ɐɿ ɩɪɢɤɥɚɞɢ є ɞɨɜɨɥɿ ɩɪɨɫɬɢɦɢ, ɨɫɤɿɥɶɤɢ ɩɨɪɨɞɠɭɸɬɶ ɫɤɿɧɱɟɧɧɭ 

ɦɧɨɠɢɧɭ ɪɨɡɜ’ɹɡɤɿɜ. ȼ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱɚɯ, ɹɤ ɩɪɚɜɢɥɨ, ɚɩɪɿɨɪɿ ɧɟɜɿɞɨɦɚ 
ɤɿɥɶɤɿɫɬɶ ɪɨɡɜ’ɹɡɤɿɜ, ɨɫɤɿɥɶɤɢ ʀɯ ɦɨɠɟ ɿɫɧɭɜɚɬɢ ɰɿɥɢɣ ɤɨɧɬɢɧɭɭɦ. ȼ ɬɚɤɢɯ 
ɜɢɩɚɞɤɚɯ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɪɟɤɭɪɫɢɜɧɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɩɪɨɝɪɚɦɢ. 

Ɋɨɡɝɥɹɧɟɦɨ ɩɪɟɞɢɤɚɬ, ɹɤɢɣ ɩɨɪɨɞɠɭє ɦɧɨɠɢɧɭ ɰɿɥɢɯ ɱɢɫɟɥ: 
ɰɿɥɟ_ɱɢɫɥɨ (0). 
ɰɿɥɟ_ɱɢɫɥɨ (ɏ):-ɰɿɥɟ_ɱɢɫɥɨ (Y), ɏ=Y+1. 
ɇɚ ɡɚɩɢɬ 
?-ɰɿɥɟ_ɱɢɫɥɨ (Z). 
ɛɭɞɟ ɩɨɪɨɞɠɭɜɚɬɢɫɹ ɦɧɨɠɢɧɚ ɰɿɥɢɯ ɱɢɫɟɥ ɜɿɞ 0 ɞɨɬɢ, ɞɨɤɢ ɧɟ 

ɜɢɱɟɪɩɚєɬɶɫɹ ɜɟɫɶ ɦɚɲɢɧɧɢɣ ɪɟɫɭɪɫ. 
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Ȼɿɥɶɲɿɫɬɶ ɩɪɚɜɢɥ, ɹɤɿ ɦɚɸɬɶ ɩɪɢɤɥɚɞɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ, ɩɨɪɨɞɠɭɸɬɶ 
ɰɿɥɢɣ ɤɨɧɬɢɧɭɭɦ ɪɨɡɜ’ɹɡɤɿɜ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɧɚɹɜɧɿɫɬɸ ɜ ɧɢɯ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ 
ɧɟɤɨɧɤɪɟɬɢɡɨɜɚɧɢɯ ɡɦɿɧɧɢɯ. 

Ɍɚɤ, ɩɪɚɜɢɥɨ ɜɢɡɧɚɱɟɧɧɹ ɧɚɥɟɠɧɨɫɬɿ ɞɟɹɤɨɝɨ ɨɛ’єɤɬɚ ɞɨ ɫɩɢɫɤɭ: 
ɧɚɥɟɠɢɬь (ɏ, [ɏ|_]). 
ɧɚɥɟɠɢɬь (ɏ, [_|Y]):- ɧɚɥɟɠɢɬь (ɏ, Y). 
ɧɚ ɡɚɩɢɬ: 
?- ɧɚɥɟɠɢɬь (a, X). 

ɩɨɪɨɞɠɭє ɰɿɥɢɣ ɤɨɧɬɢɧɭɭɦ ɪɨɡɜ’ɹɡɤɿɜ 
[a|_]; 

[_a|_]; 

[__a|_]; 

........ 
Ɉɱɟɜɢɞɧɨ, ɳɨɛ ɭɫɩɿɲɧɨ ɨɩɪɚɰɸɜɚɬɢ ɬɚɤɿ ɪɨɡɜ’ɹɡɤɢ, ɡɭɩɢɧɹɸɱɢɫɶ ɧɚ 

ɛɚɠɚɧɨɦɭ, ɧɟɨɛɯɿɞɧɨ ɦɚɬɢ ɜɿɞɩɨɜɿɞɧɢɣ ɦɟɯɚɧɿɡɦ. Ɍɚɤɢɣ ɦɟɯɚɧɿɡɦ ɜ ɉɪɨɥɨɡɿ 
ɩɟɪɟɞɛɚɱɟɧɢɣ ɿ ɜɿɧ ɞɚє ɡɦɨɝɭ ɜɤɚɡɚɬɢ, ɹɤɿ ɡ ɪɚɧɿɲɟ ɡɪɨɛɥɟɧɢɯ ɪɨɡɜ’ɹɡɤɿɜ ɧɟ 
ɫɥɿɞ ɩɟɪɟɩɨɝɨɞɠɭɜɚɬɢ ɩɪɢ ɩɨɜɟɪɧɟɧɧɿ ɩɨ ɥɚɧɰɸɠɤɭ ɩɨɝɨɞɠɟɧɧɹ ɰɿɥɶɨɜɢɯ 
ɬɜɟɪɞɠɟɧɶ. Ɉɬɠɟ, ɰɟɣ ɦɟɯɚɧɿɡɦ, ɹɤɢɣ ɦɚє ɧɚɡɜɭ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɱɤɢ, ɞɚє ɡɦɨɝɭ 
ɜɿɞɫɿɤɚɬɢ ɦɨɠɥɢɜɿ ɚɥɶɬɟɪɧɚɬɢɜɧɿ ɪɨɡɜ’ɹɡɤɢ ɿ ɡɭɩɢɧɹɬɢɫɹ ɧɚ ɛɚɠɚɧɨɦɭ. 

 

1.5.2. ɋɭɬь ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɱɤɢ ɭ ɥɨɝɿɱɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ 
ɋɥɨɜɨ "ɜɿɞɫɿɱɤɚ" ɩɨɯɨɞɢɬɶ ɜɿɞ ɚɧɝɥɿɣɫɶɤɨɝɨ ɫɥɨɜɚ cut, ɳɨ ɨɡɧɚɱɚє 

ɫɤɨɪɨɱɟɧɧɹ. Ⱥɥɟ ɬɟɪɦɿɧ "ɜɿɞɫɿɤɚɧɧɹ" ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɜ ɩɟɪɲɢɯ ɪɨɛɨɬɚɯ ɡ 
ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɨɫɿ. 

Ɇɨɠɧɚ ɜɢɞɿɥɢɬɢ, ɩɪɢɧɚɣɦɧɿ, ɞɜɿ ɩɪɢɱɢɧɢ, ɹɤɿ ɡɭɦɨɜɥɸɸɬɶ ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɶɨɝɨ ɦɟɯɚɧɿɡɦɭ ɞɥɹ ɩɨɛɭɞɨɜɢ ɥɨɝɿɱɧɢɯ ɩɪɨɝɪɚɦ: 

 ɩɪɨɝɪɚɦɚ ɜɢɤɨɧɭɜɚɬɢɦɟɬɶɫɹ ɲɜɢɞɲɟ, ɹɤɳɨ ɧɟ ɛɭɞɭɬɶ ɩɟɪɟɛɢɪɚɬɢɫɹ 
ɪɨɡɜ’ɹɡɤɢ, ɩɪɨ ɹɤɿ ɜɿɞɨɦɨ, ɳɨ ɜɨɧɢ ɧɟ ɧɟɫɭɬɶ ɛɿɥɶɲɟ ɧɿɹɤɨʀ ɤɨɪɢɫɧɨʀ 
ɿɧɮɨɪɦɚɰɿʀ; 

 ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɡɧɚɱɧɚ ɟɤɨɧɨɦɿɹ ɩɚɦ’ɹɬɿ, ɨɫɤɿɥɶɤɢ ɧɟɦɚє ɩɨɬɪɟɛɢ 
ɡɚɩɚɦ’ɹɬɨɜɭɜɚɬɢ ɦɿɫɰɹ ɩɨɝɨɞɠɟɧɧɹ ɰɿɥɟɣ, ɞɥɹ ɹɤɢɯ ɡɧɢɤɚє ɩɨɬɪɟɛɚ ʀɯ 
ɩɟɪɟɩɨɝɨɞɠɭɜɚɬɢ; 

 ɿɧɨɞɿ ɭɜɿɦɤɧɟɧɧɹ ɰɶɨɝɨ ɦɟɯɚɧɿɡɦɭ ɨɡɧɚɱɚє ɩɟɪɟɯɿɞ ɜɿɞ ɧɟɩɪɚɰɸɸɱɨʀ 
ɩɪɨɝɪɚɦɢ ɞɨ ɩɪɚɰɸɸɱɨʀ, ɳɨ ɦɚє ɩɪɢɤɥɚɞɧɟ ɡɧɚɱɟɧɧɹ. 

Ɂɝɿɞɧɨ ɿɡ ɫɢɧɬɚɤɫɢɫɨɦ ɦɨɜɢ ɉɪɨɥɨɝ ɞɥɹ ɜɜɟɞɟɧɧɹ ɜ ɩɪɨɝɪɚɦɭ ɦɟɯɚɧɿɡɦɭ 
ɜɿɞɫɿɱɤɢ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɟɞɢɤɚɬ !, ɹɤɢɣ ɧɟ ɦɚє ɚɪɝɭɦɟɧɬɿɜ. ɐɟɣ ɩɪɟɞɢɤɚɬ 

 

 

 

 

 

 

 

 

 

 



56 

ɡɚɜɠɞɢ ɩɨɝɨɞɠɟɧɢɣ ɡ ɛɚɡɨɸ ɞɚɧɢɯ ɿ ɧɟ ɩɨɬɪɟɛɭє ɩɨɪɿɜɧɹɧɧɹ ɱɢ ɩɨɜɬɨɪɧɨɝɨ 
ɩɨɝɨɞɠɟɧɧɹ. Ɉɤɪɿɦ ɰɶɨɝɨ ɰɟɣ ɩɪɟɞɢɤɚɬ ɦɚє ɳɟ ɣ ɫɬɨɪɨɧɧɿɣ ɟɮɟɤɬ, ɹɤɢɣ 
ɡɦɿɧɸє ɩɟɪɟɩɨɝɨɞɠɟɧɧɹ ɰɿɥɟɣ. ɋɭɬɶ ɟɮɟɤɬɭ ɜ ɬɨɦɭ, ɳɨ ɦɚɪɤɟɪɢ ɞɟɹɤɢɯ ɰɿɥɟɣ 
ɫɬɚɸɬɶ ɧɟɞɨɫɬɭɩɧɢɦɢ ɿ ɞɥɹ ɧɢɯ ɧɟɦɨɠɥɢɜɨ ɡɧɚɣɬɢ ɧɨɜɟ ɩɨɪɿɜɧɹɧɧɹ. 

əɤ ɩɪɢɤɥɚɞ ɪɨɡɝɥɹɧɟɦɨ ɛɚɡɭ ɞɚɧɢɯ ɧɚ ɉɪɨɥɨɡɿ, ɹɤɚ ɦɿɫɬɢɬɶ ɿɧɮɨɪɦɚɰɿɸ 
ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɤɧɢɝ, ɯɬɨ ɿ ɹɤɿ ɤɧɢɝɢ ɜɡɹɜ ɿ ɤɨɥɢ ɡɚɤɿɧɱɭєɬɶɫɹ ɬɟɪɦɿɧ ʀɯ 
ɩɨɜɟɪɧɟɧɧɹ. Ɉɞɢɧ ɿɡ ɡɚɩɢɬɿɜ, ɹɤɢɣ ɦɨɠɧɚ ɫɮɨɪɦɭɥɸɜɚɬɢ – ɰɟ ɹɤɿ ɩɨɫɥɭɝɢ 
ɦɨɠɧɚ ɧɚɞɚɜɚɬɢ ɱɢɬɚɱɚɦ. Ⱦɨɩɭɫɬɢɦɟ ɤɨɪɢɫɬɭɜɚɧɧɹ ɤɚɬɚɥɨɝɨɦ ɬɚ ɨɬɪɢɦɚɧɧɹ 
ɞɨɜɿɞɨɤ є ɞɨɫɬɭɩɧɢɦ ɞɥɹ ɤɨɠɧɨɝɨ ɱɢɬɚɱɚ. ɇɚɡɜɟɦɨ ɰɿ ɩɨɫɥɭɝɢ ɨɫɧɨɜɧɢɦɢ. 
Ⱦɨɞɚɬɤɨɜɿ ɩɨɫɥɭɝɢ, ɬɚɤɿ, ɹɤ ɚɛɨɧɟɦɟɧɬ ɬɚ ɦɿɠɛɿɛɥɿɨɬɟɱɧɢɣ ɚɛɨɧɟɦɟɧɬ, ɦɨɠɧɚ 
ɧɚɞɚɜɚɬɢ ɱɢɬɚɱɚɦ, ɹɤɿ ɧɟ ɦɚɸɬɶ ɛɨɪɝɿɜ. Ɉɱɟɜɢɞɧɨ, ɫɥɿɞ ɫɮɨɪɦɭɥɸɜɚɬɢ 
ɩɪɚɜɢɥɨ, ɡɝɿɞɧɨ ɹɤɨɝɨ ɱɢɬɚɱ, ɳɨ ɧɟ ɩɨɜɟɪɧɭɜ ɤɧɢɝɭ ɜ ɡɚɡɧɚɱɟɧɢɣ ɬɟɪɦɿɧ, ɧɟ 
ɦɨɠɟ ɨɬɪɢɦɭɜɚɬɢ ɞɨɞɚɬɤɨɜɿ ɩɨɫɥɭɝɢ ɞɨɬɢ, ɞɨɤɢ ɤɧɢɝɚ ɧɟ ɛɭɞɟ ɩɨɜɟɪɧɟɧɚ. 
ɑɚɫɬɢɧɚ ɩɪɨɝɪɚɦɢ, ɹɤɚ ɜɢɤɨɪɢɫɬɨɜɭє ɰɟ ɩɪɚɜɢɥɨ, ɡɚɩɢɫɚɧɚ ɧɢɠɱɟ ɧɚ ɩɫɟɜɞɨ-
ɉɪɨɥɨɡɿ: 

ɩɨɫɥɭɝɢ(ɑɢɬɚɱ, ȼɢɞ_ɩɨɫɥɭɝ):- 
ɤɧɢɝɚ_ɧɟ_ɩɨɜɟɪɧɭɬɚ(ɑɢɬɚɱ, Ʉɧɢɝɚ), 

!, ɨɫɧɨɜɧɿ_ɩɨɫɥɭɝɢ(ȼɢɞ_ɩɨɫɥɭɝ). 
ɩɨɫɥɭɝɢ(ɑɢɬɚɱ, ȼɢɞ_ɩɨɫɥɭɝ):-

ɡɚɝɚɥьɧɿ_ɩɨɫɥɭɝɢ(ȼɢɞ_ɩɨɫɥɭɝ). 
ɨɫɧɨɜɧɿ_ɩɨɫɥɭɝɢ(ɤɨɪɢɫɬɭɜɚɧɧɹ_ɤɚɬɚɥɨɝɨɦ). 
ɨɫɧɨɜɧɿ_ɩɨɫɥɭɝɢ(ɤɨɪɢɫɬɭɜɚɧɧɹ_ɞɨɜɿɞɤɨɸ). 
ɞɨɞɚɬɤɨɜɿ_ɩɨɫɥɭɝɢ(ɚɛɨɧɟɦɟɧɬ). 
ɞɨɞɚɬɤɨɜɿ_ɩɨɫɥɭɝɢ(ɦɿɠɛɿɛɥɿɨɬɟɱɧɢɣ_ɚɛɨɧɟɦɟɧɬ). 
ɡɚɝɚɥьɧɿ_ɩɨɫɥɭɝɢ(ɏ):- ɨɫɧɨɜɧɿ_ɩɨɫɥɭɝɢ(ɏ). 
ɡɚɝɚɥьɧɿ_ɩɨɫɥɭɝɢ(ɏ):- ɞɨɞɚɬɤɨɜɿ_ɩɨɫɥɭɝɢ(ɏ). 
ɤɧɢɝɚ_ɧɟ_ɩɨɜɟɪɧɭɬɚ(‘Іɜɚɧɨɜ’,ɤɧɢɝɚ54). 
............. 

ɱɢɬɚɱ(‘Іɜɚɧɨɜ’). 
ɱɢɬɚɱ(‘ɉɟɬɪɨɜ’). 
............. 

ȼ ɩɟɪɲɨɦɭ ɩɪɚɜɢɥɿ ɰɿєʀ ɩɪɨɝɪɚɦɢ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜɿɞɫɿɱɤɚ ɩɿɫɥɹ 
ɩɨɝɨɞɠɟɧɧɹ ɰɿɥɿ ɤɧɢɝɚ_ɧɟ_ɩɨɜɟɪɧɭɬɚ. Ɂ ɰɶɨɝɨ ɦɨɦɟɧɬɭ ɜɫɿ ɩɪɢɣɧɹɬɿ 
ɪɿɲɟɧɧɹ ɡ ɦɨɦɟɧɬɭ ɜɢɛɨɪɭ ɬɜɟɪɞɠɟɧɧɹ ɩɨɫɥɭɝɢ ɡɚɦɨɪɨɠɭɸɬɶɫɹ ɿ ɧɿɹɤ 
ɡɦɿɧɟɧɿ ɛɭɬɢ ɧɟ ɦɨɠɭɬɶ. ɐɟ ɥɨɝɿɱɧɨ ɩɪɚɜɢɥɶɧɨ, ɛɨ ɩɿɫɥɹ ɰɶɨɝɨ ɛɭɞɟ 
ɩɨɝɨɞɠɟɧɨ ɰɿɥɶ ɨɫɧɨɜɧɿ_ɩɨɫɥɭɝɢ ɿ ɛɿɥɶɲ ɧɿɹɤɿ ɿɧɲɿ ɚɥɶɬɟɪɧɚɬɢɜɧɿ 
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ɪɿɲɟɧɧɹ ɧɿ ɞɨ ɰɿɥɿ ɤɧɢɝɚ_ɧɟ_ɩɨɜɟɪɧɭɬɚ, ɧɿ ɞɨ ɰɿɥɿ ɩɨɫɥɭɝɢ ɪɨɡɝɥɹɞɚɬɢɫɹ 
ɧɟ ɛɭɞɭɬɶ. 

əɤɳɨ ɱɢɬɚɱ ɧɟ є ɛɨɪɠɧɢɤɨɦ, ɰɿɥɶ ɤɧɢɝɚ_ɧɟ_ɩɨɜɟɪɧɭɬɚ ɧɟ ɦɨɠɟ 
ɛɭɬɢ ɩɨɝɨɞɠɟɧɚ ɡ ɛɚɡɨɸ ɞɚɧɢɯ ɿ ɦɚɪɤɟɪ ɩɪɨɝɪɚɦɢ ɧɚ ɉɪɨɥɨɡɿ ɩɟɪɟɦɿɫɬɢɬɶɫɹ 
ɞɨ ɞɪɭɝɨɝɨ ɩɪɚɜɢɥɚ ɜɢɡɧɚɱɟɧɧɹ ɩɪɟɞɢɤɚɬɭ ɩɨɫɥɭɝɢ, ɡɝɿɞɧɨ ɡ ɹɤɢɦ ɦɨɠɭɬɶ 
ɛɭɬɢ ɧɚɞɚɧɿ ɜɫɿ ɜɢɞɢ ɩɨɫɥɭɝ. 

ɍ ɪɨɡɝɥɹɧɭɬɨɦɭ ɩɪɢɤɥɚɞɿ ɜɿɞɫɿɱɤɚ ɩɪɢɜɟɥɚ ɞɨ ɫɤɨɪɨɱɟɧɧɹ ɜɫɿɯ ɦɨɠɥɢɜɢɯ 
ɚɥɶɬɟɪɧɚɬɢɜ ɪɨɡɜ’ɹɡɤɿɜ (ɪɿɲɟɧɶ), ɹɤɿ ɩɪɢɣɧɹɬɿ ɩɿɫɥɹ ɜɢɛɨɪɭ ɰɿɥɶɨɜɨɝɨ 
ɬɜɟɪɞɠɟɧɧɹ ɩɨɫɥɭɝɢ. ɐɿɥɶɨɜɟ ɬɜɟɪɞɠɟɧɧɹ (ɡɚɝɨɥɨɜɨɤ ɩɪɚɜɢɥɚ), ɹɤɟ 
ɩɪɢɜɨɞɢɬɶ ɞɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɱɤɢ ɧɚɡɢɜɚєɬɶɫɹ ɛɚɬɶɤɿɜɫɶɤɢɦ. Ɂ 
ɮɨɪɦɚɥɶɧɨɝɨ ɩɨɝɥɹɞɭ ɟɮɟɤɬ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɱɤɢ ɦɨɠɧɚ ɫɮɨɪɦɭɥɸɜɚɬɢ ɬɚɤ: 

ɡɚ ɧɚɹɜɧɨɫɬɿ ɜɿɞɫɿɱɤɢ ɜ ɪɨɥɿ ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ ɫɢɫɬɟɦɚ ɧɟ ɦɚє 
ɦɨɠɥɢɜɨɫɬɿ ɡɦɿɧɢɬɢ ɪɿɲɟɧɧɹ, ɹɤɿ ɩɪɢɣɧɹɬɿ ɡ ɦɨɦɟɧɬɭ ɜɢɤɥɢɤɭ ɛɚɬɶɤɿɜɫɶɤɨɝɨ 
ɬɜɟɪɞɠɟɧɧɹ ɿ ɜɫɿ ɦɨɠɥɢɜɿ ɚɥɶɬɟɪɧɚɬɢɜɢ ɩɪɢɣɧɹɬɢɦ ɪɿɲɟɧɧɹɦ ɧɟ 
ɪɨɡɝɥɹɞɚɸɬɶɫɹ. Ɉɬɠɟ, ɫɩɪɨɛɚ ɩɟɪɟɩɨɝɨɞɠɟɧɧɹ ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ, ɳɨ є 
ɦɿɠ ɛɚɬɶɤɿɜɫɶɤɨɸ ɰɿɥɥɸ ɿ ɜɥɚɫɧɟ ɜɿɞɫɿɱɤɨɸ, ɡɚɜɠɞɢ ɡɚɜɟɪɲɭєɬɶɫɹ ɧɟɭɫɩɿɯɨɦ. 

Ɇɟɯɚɧɿɡɦ ɜɿɞɫɿɱɤɢ ɦɨɠɧɚ ɿɧɬɟɪɩɪɟɬɭɜɚɬɢ ɹɤ ɞɟɹɤɢɣ ɤɨɪɞɨɧ, ɞɨ 
ɩɟɪɟɫɿɤɚɧɧɹ ɹɤɨɝɨ ɜɫɿ ɩɿɞɰɿɥɿ ɦɨɠɭɬɶ ɩɨɝɨɞɠɭɜɚɬɢɫɹ ɿ ɩɟɪɟɩɨɝɨɞɠɭɜɚɬɢɫɹ 
ɞɨɜɿɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɪɚɡɿɜ, ɚɧɚɥɨɝɿɱɧɨ ɞɨ ɬɨɝɨ, ɹɤ ɰɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɛɟɡ ɩɪɟɞɢɤɚɬɚ !. 
Ⱥɥɟ ɹɤɳɨ ɜɢɧɢɤɚє ɫɢɬɭɚɰɿɹ, ɩɪɢ ɹɤɿɣ ɜɿɞɛɭɞɟɬɶɫɹ ɩɨɜɟɪɧɟɧɧɹ ɫɢɫɬɟɦɢ ɱɟɪɟɡ 
ɜɿɞɫɿɱɤɭ ɫɩɪɚɜɚ ɧɚɥɿɜɨ, ɬɨ ɧɟ ɛɭɞɟ ɡɞɿɣɫɧɟɧɨ ɧɿɹɤɢɯ ɫɩɪɨɛ ɞɨ ɩɟɪɟɩɨɝɨɞɠɟɧɧɹ 
ɰɿɥɟɣ ɥɿɜɨɪɭɱ ɜɿɞ ɜɿɞɫɿɱɤɢ. ȼ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɞɨɜɟɞɟɧɧɹ ɩɨɝɨɞɠɟɧɨɫɬɿ 
ɤɨɧ’ɸɧɤɰɿʀ ɰɿɥɟɣ ɡɚɡɧɚє ɧɟɜɞɚɱɿ. 

ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɜ ɉɪɨɥɨɡɿ є ɦɨɠɥɢɜɿɫɬɶ ɜɤɚɡɭɜɚɬɢ ɚɥɶɬɟɪɧɚɬɢɜɧɿ 
ɪɿɲɟɧɧɹ ɜ ɪɚɦɤɚɯ ɨɞɧɨɝɨ ɩɪɚɜɢɥɚ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɜɛɭɞɨɜɚɧɢɣ ɩɪɟɞɢɤɚɬ ; 

(ɿɧɬɟɪɩɪɟɬɭєɬɶɫɹ ɹɤ ɚɛɨ). ɇɚ ɜɢɛɿɪ ɚɥɶɬɟɪɧɚɬɢɜ ɦɟɯɚɧɿɡɦ ɜɿɞɫɿɱɤɢ ɞɿє ɭ ɬɚɤɢɣ 
ɫɚɦɢɣ ɫɩɨɫɿɛ, ɹɤ ɿ ɧɚ ɛɭɞɶ-ɹɤɿ ɿɧɲɿ ɩɿɞɰɿɥɿ. Ɍɨɛɬɨ ɡɚ ɧɚɹɜɧɨɫɬɿ ɜɿɞɫɿɱɤɢ ɜɫɿ 
ɡɪɨɛɥɟɧɿ ɚɛɨ-ɜɢɛɨɪɢ ɮɿɤɫɭɸɬɶɫɹ ɡ ɦɨɦɟɧɬɭ ɜɢɤɥɢɤɭ ɩɪɚɜɢɥɚ, ɹɤɟ ɦɿɫɬɢɬɶ 
ɜɿɞɫɿɱɤɭ ɩɿɫɥɹ ɩɨɜɬɨɪɧɨɝɨ ɩɟɪɟɯɨɞɭ ɱɟɪɟɡ ɧɟʀ ɫɩɪɚɜɚ ɧɚɥɿɜɨ. 

 

 

1.5.3. Ɉɫɧɨɜɧɿ ɜɢɩɚɞɤɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɱɤɢ 

Ɂ ɫɭɬɨ ɦɟɬɨɞɨɥɨɝɿɱɧɨɝɨ ɩɨɝɥɹɞɭ ɡɨɪɭ ɞɥɹ ɪɨɡɭɦɿɧɧɹ ɩɪɢɱɢɧ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɱɤɢ ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ ɬɪɢ ɨɫɧɨɜɧɿ ɜɢɩɚɞɤɢ ɣɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ: 

1) ɜ ɬɚɤɨɦɭ ɪɚɡɿ ɉɪɨɥɨɝ-ɫɢɫɬɟɦɿ ɜɤɚɡɭєɬɶɫɹ, ɳɨ ɡɧɢɤɚє ɩɪɚɜɢɥɨ 
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ɞɥɹ ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɰɿɥɿ ɿ ɩɨɞɚɥɶɲɢɣ ɩɨɲɭɤ ɚɥɶɬɟɪɧɚɬɢɜ ɧɟɨɛɯɿɞɧɨ 
ɩɪɢɩɢɧɢɬɢ; 

2) ɰɟɣ ɜɢɩɚɞɨɤ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɧɟɝɚɣɧɨɝɨ ɩɪɢɩɢɧɟɧɧɹ 
ɩɨɲɭɤɭ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɪɿɲɟɧɶ, ɨɫɤɿɥɶɤɢ ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɰɿɥɿ є ɧɟɦɨɠɥɢɜɢɦ. 
Ɍɭɬ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɨєɞɧɚɧɧɹ ɜɿɞɫɿɱɤɢ ɿ ɩɪɟɞɢɤɚɬɭ fail, ɹɤɢɣ є ɡɚɜɠɞɢ 

ɩɨɝɨɞɠɟɧɢɣ ɡ ɛɚɡɨɸ ɿ ɨɡɧɚɱɚє ɧɟɭɫɩɿɯ ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ, ɜ ɹɤɨɦɭ 
ɡɭɫɬɪɿɜɫɹ ɰɟɣ ɩɪɟɞɢɤɚɬ. 

3) ɭ ɬɚɤɨɦɭ ɪɚɡɿ ɜɿɞɫɿɱɤɚ ɜɢɦɚɝɚє ɧɟɝɚɣɧɨɝɨ ɩɪɢɩɢɧɟɧɧɹ ɩɨɲɭɤɭ 
ɚɥɶɬɟɪɧɚɬɢɜ, ɨɫɤɿɥɶɤɢ ɡɧɚɣɞɟɧɢɣ єɞɢɧɢɣ ɪɨɡɜ’ɹɡɨɤ ɿ ɧɟɦɨɠɥɢɜɨ ɡɧɚɣɬɢ ɿɧɲɿ. 

ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɭ ɜɫɿɯ ɰɢɯ ɜɢɩɚɞɤɚɯ ɫɭɬɶ ɦɟɯɚɧɿɡɦɭ ɡɚɥɢɲɚєɬɶɫɹ ɨɞɧɿєɸ 
ɿ ɬɿєɸ ɫɚɦɨɸ. 

ɍ ɉɪɨɥɨɡɿ ɱɚɫɬɨ ɞɥɹ ɨɩɢɫɚɧɧɹ ɨɞɧɨɝɨ ɩɪɟɞɢɤɚɬɚ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɤɿɥɶɤɚ 
ɬɜɟɪɞɠɟɧɶ ɡ ɪɿɡɧɢɦɢ ɬɢɩɚɦɢ ɚɪɝɭɦɟɧɬɿɜ. ȼ ɪɟɚɥɶɧɢɯ ɫɢɬɭɚɰɿɹɯ ɧɟ ɡɚɜɠɞɢ 
ɦɨɠɥɢɜɨ ɩɟɪɟɞɛɚɱɢɬɢ ɜɢɞɢ ɜɫɿɯ ɦɨɠɥɢɜɢɯ ɚɪɝɭɦɟɧɬɿɜ, ɚ ɬɨɦɭ ɞɨɰɿɥɶɧɨ 
ɜɜɨɞɢɬɢ ɩɪɚɜɢɥɨ-ɤɚɩɤɚɧ ɞɥɹ ɧɟɜɪɚɯɨɜɚɧɢɯ ɱɢ ɧɟɩɟɪɟɞɛɚɱɟɧɢɯ ɜɢɞɿɜ 
ɚɪɝɭɦɟɧɬɿɜ. əɤ ɩɪɢɤɥɚɞ ɪɨɡɝɥɹɧɟɦɨ ɩɪɟɞɢɤɚɬ ɜɢɡɧɚɱɟɧɧɹ ɫɭɦɢ N ɱɢɫɟɥ 
ɫɭɦɚ(N,S), ɞɟ N – ɰɿɥɟ ɱɢɫɥɨ, X – ɡɧɚɱɟɧɧɹ ɫɭɦɢ ɰɢɯ ɱɢɫɟɥ: 

ɫɭɦɚ(1,1):-!. 

ɫɭɦɚ(N,R):- N1=N-1, ɫɭɦɚ(N1,R1),R=R1+N. 

ɇɚɜɟɞɟɧɢɣ ɩɪɢɤɥɚɞ ɜɿɞɩɨɜɿɞɚє ɜɢɦɨɡɿ 1, ɤɨɥɢ ɜɤɚɡɭєɬɶɫɹ ɉɪɨɥɨɝɭ, ɳɨ 
ɩɪɢ ɞɨɫɹɝɧɟɧɧɿ N=1 ɧɟɨɛɯɿɞɧɨ ɩɪɢɩɢɧɢɬɢ ɛɭɞɶ-ɹɤɢɣ ɩɨɲɭɤ ɚɥɶɬɟɪɧɚɬɢɜ, 
ɨɫɤɿɥɶɤɢ ɞɨɫɹɝɧɭɬɨ ɝɪɚɧɢɱɧɟ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɚ. əɤɳɨ N1, ɫɩɪɚɰɶɨɜɭє 
ɞɪɭɝɟ ɩɪɚɜɢɥɨ, ɹɤɟ ɪɟɤɭɪɫɢɜɧɨ ɜɢɤɥɢɤɚє ɫɚɦɨ ɫɟɛɟ, ɩɪɢɫɜɨɸɸɱɢ ɪɟɡɭɥɶɬɚɬ 
ɩɿɞɫɭɦɨɜɭɜɚɧɧɹ ɱɢɫɟɥ ɡɦɿɧɧɿɣ R. Ɉɫɤɿɥɶɤɢ ɡɦɿɧɧɚ N1 ɤɨɠɟɧ ɪɚɡ ɡɦɟɧɲɭєɬɶɫɹ 
ɧɚ 1, ɬɨ ɪɚɧɨ ɱɢ ɩɿɡɧɨ ɛɭɞɟ ɡɞɿɣɫɧɟɧɟ ɩɨɝɨɞɠɟɧɧɹ ɰɿɥɿ ɫɭɦɚ(N1,R1) ɩɟɪɲɢɦ 

ɩɪɚɜɢɥɨɦ, ɞɚɥɿ ɡɭɫɬɪɿɧɟɬɶɫɹ ɜɿɞɫɿɱɤɚ ɿ ɩɨɲɭɤ ɚɥɶɬɟɪɧɚɬɢɜ ɩɪɢɩɢɧɢɬɶɫɹ. 
Ɂɚɝɚɥɶɧɢɣ ɩɪɢɧɰɢɩ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɱɤɢ ɭ ɉɪɨɥɨɡɿ 

ɜɤɚɡɭє ɧɚ ɜɢɛɿɪ єɞɢɧɨɝɨ ɩɪɚɜɢɥɶɧɨɝɨ ɩɪɚɜɢɥɚ. ɐɟ ɦɨɠɟ ɛɭɬɢ ɡɚɦɿɧɟɧɟ 
ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɩɪɟɞɢɤɚɬɚ not(X), ɹɤɢɣ є ɿɫɬɢɧɧɢɦ, ɹɤɳɨ ɬɜɟɪɞɠɟɧɧɹ X ɧɟ 
ɦɨɠɟ ɛɭɬɢ ɩɨɝɨɞɠɟɧɨ ɡ ɛɚɡɨɸ ɞɚɧɢɯ. Ɍɨɦɭ ɜɚɪɿɚɧɬ ɩɪɟɞɢɤɚɬɚ ɫɭɦɚ(N, R) 

ɦɨɠɟ ɛɭɬɢ ɡɚɩɢɫɚɧɢɣ ɛɟɡ ɜɿɞɫɿɱɤɢ: 
ɫɭɦɚ(1,1). 
ɫɭɦɚ(N,R):-not(N=1), N1=N-1, ɫɭɦɚ(N1,R1), R=R1+R. 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɰɶɨɝɨ ɩɪɟɞɢɤɚɬɚ not ɡɚɦɿɫɬɶ ɜɿɞɫɿɱɤɢ ɜɥɚɫɬɢɜɟ ɞɨɛɪɨɦɭ 

ɫɬɢɥɸ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɨɫɤɿɥɶɤɢ ɩɪɨɝɪɚɦɢ ɡ ɜɿɞɫɿɱɤɨɸ є ɡɧɚɱɧɨ ɫɤɥɚɞɧɿɲɢɦɢ 
ɞɥɹ ɪɨɡɭɦɿɧɧɹ. Ɉɞɧɚɤ ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɚɧɧɹ not ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɬɪɚɬɢ 
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ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɝɪɚɦɢ. 
Ɍɚɤ, ɜ ɩɪɨɝɪɚɦɿ 
A: - B, E. 

A:- not(B), D. 

ɞɥɹ ɭɫɩɿɲɧɨɝɨ ɡɚɤɿɧɱɟɧɧɹ ɛɭɞɟ ɡɪɨɛɥɟɧɨ ɞɜɿ ɫɩɪɨɛɢ ɞɨɜɟɞɟɧɧɹ 
ɬɜɟɪɞɠɟɧɧɹ B. ɓɨɛ ɰɶɨɝɨ ɧɟ ɛɭɥɨ, ɫɥɿɞ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɿɞɫɿɱɤɭ 

A:- B, !, E. 

A:-D. 

ɜ ɪɟɡɭɥɶɬɚɬɿ ɱɨɝɨ ɩɪɨɝɪɚɦɚ ɫɬɚє ɟɮɟɤɬɢɜɧɿɲɨɸ. 
Ɉɬɠɟ, ɧɟɨɛɯɿɞɧɨ ɩɨɪɿɜɧɸɜɚɬɢ ɩɟɪɟɜɚɝɢ ɹɫɧɨɫɬɿ ɩɪɨɝɪɚɦɢ ɡ ɩɟɪɟɜɚɝɚɦɢ ʀʀ 

ɲɜɢɞɤɨɝɨ ɜɢɤɨɧɚɧɧɹ. 
 

1.5.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. ɋɭɬɶ ɦɟɯɚɧɿɡɦɭ ɩɨɜɟɪɧɟɧɧɹ ɬɚ ɩɟɪɟɩɨɝɨɞɠɟɧɧɹ ɰɿɥɶɨɜɢɯ ɬɜɟɪɞɠɟɧɶ. 
2. əɤɢɦ ɱɢɧɨɦ ɦɨɠɧɚ ɿɧɬɟɪɩɪɟɬɭɜɚɬɢʀ ɦɟɯɚɧɿɡɦ ɜɿɞɫɿɱɤɢ? 
3. əɤɿ є ɜɚɪɿɚɧɬɢ ɡɚɦɿɧɢ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɱɤɢ? 
4. ɋɩɿɥɶɧɿ ɬɚ ɜɿɞɦɿɧɧɿ ɪɢɫɢ ɦɟɯɚɧɿɡɦɭ  ɜɿɞɫɿɱɤɢ ɭ ɬɚ ɩɟɪɟɩɨɝɨɞɠɟɧɧɹ 
5. Ɂɚɩɢɫɚɬɢ ɩɪɟɞɢɤɚɬ ɫɭɦɚ(N,R) ɬɚɤ, ɳɨɛ ɜɿɧ ɡɞɿɣɫɧɸɜɚɜ ɫɭɦɭɜɚɧɧɹ 

ɹɹɤ ɜɿɞєɦɧɢɯ, ɬɚɤ ɿ ɞɨɞɚɬɧɢɯ ɰɿɥɢɯ ɱɢɫɟɥ. 
6. ɓɨ ɫɩɿɥɶɧɨɝɨ ɿ ɜɿɞɦɿɧɧɨɝɨ ɭ ɩɪɟɞɢɤɚɬɚɯ ! ɿ fail? 

7. ɇɚɜɟɫɬɢ ɩɪɢɤɥɚɞ ɩɪɟɞɢɤɚɬɭ, ɹɤɢɣ ɪɟɤɭɪɫɢɜɧɨ ɡɜɟɪɬɚєɬɶɫɹ ɞɨ ɫɟɛɟ. 
8. Ɂɚɩɢɫɚɬɢ ɩɪɟɞɢɤɚɬ ɩɚɥɿɧɞɪɨɦ, ɹɤɢɣ ɜɫɬɚɧɨɜɥɸє ɱɢ ɫɥɨɜɨ, ɳɨ ɡɚɞɚɧɨ ɭ 

ɜɢɝɥɹɞɿ ɫɩɢɫɤɭ ɱɢɬɚєɬɶɫɹ ɚɧɚɥɨɝɿɱɧɨ ɿ ɜ ɡɜɨɪɨɬɧɨɦɭ ɧɚɩɪɹɦɿ. 
 

1.6. Ɍɢɩɨɜɿ ɫɩɨɫɨɛɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɱɤɢ ɬɚ 
ɩɨɜɟɪɧɟɧɧɹ 

 

1.6.1. Ʉɨɦɛɿɧɚɰɿɹ ɜɿɞɫɿɱɤɢ ɬɚ ɩɪɟɞɢɤɚɬɚ fail 

Ɋɨɡɝɥɹɧɟɦɨ ɞɪɭɝɢɣ ɜɢɩɚɞɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɱɤɢ ɜ ɤɨɦɛɿɧɚɰɿʀ ɡ 
ɜɛɭɞɨɜɚɧɢɦ ɩɪɟɞɢɤɚɬɨɦ fail, ɹɤɢɣ ɧɟ ɦɚє ɚɪɝɭɦɟɧɬɿɜ. Ⱦɿɹ ɰɶɨɝɨ ɩɪɟɞɢɤɚɬɚ 
ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɜɿɧ ɡɚɜɠɞɢ ɧɟɩɨɝɨɞɠɟɧɢɣ ɡ ɛɚɡɨɸ ɞɚɧɢɯ, ɚ ɬɨɦɭ ɣɨɝɨ 
ɧɚɹɜɧɿɫɬɶ ɜ ɤɨɧ’ɸɧɤɰɿʀ ɰɿɥɟɣ ɩɪɢɜɨɞɢɬɶ ɞɨ ɚɤɬɢɜɚɰɿʀ ɦɟɯɚɧɿɡɦɭ ɩɨɜɟɪɧɟɧɧɹ.  

əɤɳɨ ɩɟɪɟɞ fail ɩɨɫɬɚɜɢɬɢ ɩɪɟɞɢɤɚɬ !, ɬɨ ɩɪɢɪɨɞɧɢɣ ɯɿɞ ɩɨɝɨɞɠɟɧɧɹ 
ɰɿɥɟɣ ɦɿɠ ɛɚɬɶɤɿɜɫɶɤɨɸ ɰɿɥɥɸ ɿ fail ɛɭɞɟ ɡɦɿɧɟɧɢɣ ɿ ɜɫɿ ɰɿɥɿ ɜɜɚɠɚɸɬɶɫɹ 
ɧɟɩɨɝɨɞɠɟɧɢɦɢ ɿ ɧɟɦɚє ɧɿɹɤɨɝɨ ɲɚɧɫɭ ɨɬɪɢɦɚɬɢ ɩɨɡɢɬɢɜɧɢɣ ɪɟɡɭɥɶɬɚɬ. ɐɹ 
ɤɨɦɛɿɧɚɰɿɹ ! ɿ fail ɦɚє ɲɢɪɨɤɟ ɩɪɚɤɬɢɱɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ. 
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Ɋɨɡɝɥɹɧɟɦɨ, ɹɤ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɰɸ ɤɨɦɛɿɧɚɰɿɸ ɞɥɹ ɧɚɩɢɫɚɧɧɹ 
ɩɪɨɝɪɚɦɢ ɧɚɪɚɯɭɜɚɧɧɹ ɩɨɞɚɬɤɭ, ɹɤɢɣ ɧɟɨɛɯɿɞɧɨ ɡɚɩɥɚɬɢɬɢ ɬɿɣ ɱɢ ɿɧɲɿɣ 
ɥɸɞɢɧɿ. ȼɢɡɧɚɱɢɦɨ ɩɪɟɞɢɤɚɬ ɫɟɪ_ɩɨɞɚɬɨɩɥɚɬɿɜɧɢɤ(ɏ), ɹɤɢɣ 

ɨɡɧɚɱɚɬɢɦɟ, ɳɨ ɨɛ’єɤɬ ɏ є ɫɟɪɟɞɧɿɦ ɩɨɞɚɬɤɨɩɥɚɬɧɢɤɨɦ, ɹɤɳɨ ɜɿɧ ɦɚє 
ɩɪɢɛɭɬɨɤ, ɹɤɢɣ ɧɟ ɩɟɪɟɜɢɳɭє ɩɟɜɧɨʀ ɜɟɥɢɱɢɧɢ, ɚ ɬɚɤɨɠ ɛɿɥɶɲɢɣ ɡɚ ɩɟɜɧɢɣ 
ɦɿɧɿɦɭɦ. Ɉɱɟɜɢɞɧɨ, ɨɤɪɟɦɨ ɫɥɿɞ ɜɢɞɿɥɢɬɢ ɜɢɩɚɞɨɤ, ɤɨɥɢ ɥɸɞɢɧɚ є ɿɧɨɡɟɦɰɟɦ ɿ 
ɧɟ ɦɨɠɟ ɛɭɬɢ ɫɟɪɟɞɧɿɦ ɩɨɞɚɬɤɨɩɥɚɬɧɢɤɨɦ ɱɟɪɟɡ ɩɨɞɚɬɤɨɜɿ ɨɛɨɜ’ɹɡɤɢ ɳɨɞɨ 
ɫɜɨєʀ ɤɪɚʀɧɢ. Ɏɪɚɝɦɟɧɬ ɬɚɤɨʀ ɩɪɨɝɪɚɦɢ ɦɿɝ ɛɢ ɜɢɝɥɹɞɚɬɢ ɬɚɤ: 

ɫɟɪ_ɩɨɞɚɬɨɩɥɚɬɿɜɧɢɤ(ɏ):-ɿɧɨɡɟɦɟɰь, !, fail. 

ɫɟɪ_ɩɨɞɚɬɨɩɥɚɬɿɜɧɢɤ(ɏ):-ɞɨɯɿɞ(ɏ,D), D>200, D<2000. 

ɞɨɯɿɞ(X,Y):-ɡɚɪɨɛɿɬɧɚ_ɩɥɚɬɚ(X,Z),  

ɞɨɯɿɞ_ɜɿɞ_ɤɚɩɿɬɚɥɨɜɤɥɚɞɟɧь(X,W), Y=Z+W. 

ɞɨɯɿɞ_ɜɿɞ_ɤɚɩɿɬɚɥɨɜɤɥɚɞɟɧь(X,W):-.......    . 

ɉɟɪɲɟ ɩɪɚɜɢɥɨ ɭ ɪɚɡɿ, ɹɤɳɨ ɥɸɞɢɧɚ є ɿɧɨɡɟɦɰɟɦ, ɧɟ ɞɚє ɡɦɨɝɭ ɩɨ-
ɿɧɲɨɦɭ ɩɨɝɨɞɢɬɢ ɰɿɥɶ, ɚ ɧɚɹɜɧɿɫɬɶ ɩɪɟɞɢɤɚɬɚ fail ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɬɨɝɨ, ɳɨ 
ɜɫɹ ɰɿɥɶ є ɧɟɭɫɩɿɲɧɨɸ. Ⱦɪɭɝɟ ɩɪɚɜɢɥɨ ɜɢɡɧɚɱɚє ɫɟɪɟɞɧɶɨɝɨ ɩɨɞɚɬɤɨɩɥɚɬɧɢɤɚ 
ɩɪɢ ɡɧɚɯɨɞɠɟɧɧɿ ɜɫɿɯ ɜɢɞɿɜ ɞɨɯɨɞɿɜ ɜ ɩɟɜɧɨɦɭ ɞɿɚɩɚɡɨɧɿ, ɹɤɢɣ ɞɢɤɬɭєɬɶɫɹ 
ɉɨɞɚɬɤɨɜɢɦ ɤɨɞɟɤɫɨɦ. 

ɐɿɤɚɜɢɣ ɩɪɢɤɥɚɞ ɜɢɤɨɪɢɫɬɚɧɧɹ ! ɿ fail ɦɿɫɬɢɬɶ ɜɢɡɧɚɱɟɧɧɹ ɩɪɟɞɢɤɚɬɭ 
not(X). ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɰɟ ɜɛɭɞɨɜɚɧɢɣ ɩɪɟɞɢɤɚɬ, ɧɚɜɟɞɟɦɨ ɣɨɝɨ 
ɜɢɡɧɚɱɟɧɧɹ: 

not(X):-call(X),!,fail. 

not(X). 

ɉɪɟɞɢɤɚɬ call ɿɧɬɟɪɩɪɟɬɭє ɫɜɿɣ ɚɪɝɭɦɟɧɬ ɿ ɧɚɦɚɝɚєɬɶɫɹ ɩɨɝɨɞɢɬɢ ɣɨɝɨ ɡ 
ɛɚɡɨɸ ɞɚɧɢɯ. əɤɳɨ ɩɨɝɨɞɠɟɧɧɹ ɜɿɞɛɭɞɟɬɶɫɹ, ɬɨ ɜɿɞɫɿɱɤɚ (!) ɧɟ ɞɚɫɬɶ ɡɦɨɝɢ 

ɩɟɪɟɩɨɝɨɞɢɬɢ ɬɜɟɪɞɠɟɧɧɹ, ɚ ɧɚɹɜɧɿɫɬɶ fail ɡɚɛɟɡɩɟɱɭє ɧɟɭɫɩɿɯ ɜɫɿєʀ ɰɿɥɿ. ɍ 

ɪɚɡɿ ɧɟɩɨɝɨɞɠɟɧɧɹ ɬɜɟɪɞɠɟɧɧɹ ɏ ɫɩɪɚɰɶɨɜɭє ɞɪɭɝɢɣ ɮɚɤɬ ɿ ɩɪɟɞɢɤɚɬ not є 
ɿɫɬɢɧɧɢɦ. 

 
1.6.2. Ɍɢɩɨɜɿ ɜɢɩɚɞɤɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɯɚɧɿɡɦɭ ɝɟɧɟɪɭɜɚɧɧɹ  

ɪɨɡɜ’ɹɡɤɿɜ ɬɚ ɩɟɪɟɜɿɪɤɢ 

ȼ ɹɤɨɫɬɿ ɳɟ ɨɞɧɨɝɨ ɩɪɢɤɥɚɞɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɱɤɢ ɪɨɡɝɥɹɧɟɦɨ ɬɪɟɬɿɣ 
ɜɢɩɚɞɨɤ ɩɨɪɨɞɠɟɧɧɹ ɿ ɩɟɪɟɜɿɪɤɢ ɜɚɪɿɚɧɬɿɜ. Ɋɨɡɝɥɹɧɟɦɨ ɩɪɨɝɪɚɦɭ ɞɿɥɟɧɧɹ 
ɰɿɥɢɯ ɱɢɫɟɥ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɨɩɟɪɚɰɿʀ ɩɿɞɫɭɦɨɜɭɜɚɧɧɹ ɬɚ ɦɧɨɠɟɧɧɹ. 
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ɪɨɡɞɿɥɢɬɢ(N1,N2,R):-ɰɿɥɟ_ɱɢɫɥɨ(R), D1=R*N2, 

D2=(R+1)*N2, 

     N1>=D1, N1<D2,!. 

ȼ ɰɶɨɦɭ ɩɪɚɜɢɥɿ ɜɢɤɨɪɢɫɬɚɧɨ ɪɟɤɭɪɫɢɜɧɢɣ ɩɪɟɞɢɤɚɬ ɰɿɥɟ_ɱɢɫɥɨ ɞɥɹ 
ɩɨɪɨɞɠɟɧɧɹ ɰɿɥɢɯ ɱɢɫɟɥ. Ƀɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɞɚɧɨ ɪɚɧɿɲɟ. ȱɧɲɿ ɰɿɥɶɨɜɿ 
ɬɜɟɪɞɠɟɧɧɹ ɜɢɤɨɧɭɸɬɶ ɮɭɧɤɰɿɸ ɩɟɪɟɜɿɪɤɢ. Ɉɱɟɜɢɞɧɨ, ɪɟɡɭɥɶɬɚɬɨɦ ɦɨɠɟ 
ɛɭɬɢ ɨɞɧɟ-єɞɢɧɟ ɱɢɫɥɨ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɝɟɧɟɪɚɬɨɪ ɰɿɥɟ_ɱɢɫɥɨ(N) 

ɩɨɪɨɞɠɭє ɰɿɥɢɣ ɤɨɧɬɢɧɭɭɦ ɩɟɪɟɞɛɚɱɭɜɚɧɢɯ ɪɨɡɜ’ɹɡɤɿɜ, ɹɤ ɬɿɥɶɤɢ 
ɜɢɤɨɧɭɸɬɶɫɹ ɧɟɪɿɜɧɨɫɬɿ, ɡɭɫɬɪɿɱɚєɬɶɫɹ ɜɿɞɫɿɱɤɚ ɣ ɿɧɲɿ ɚɥɶɬɟɪɧɚɬɢɜɢ 
ɪɨɡɜ’ɹɡɚɧɧɹ ɫɬɚɸɬɶ ɧɟɦɨɠɥɢɜɢɦɢ. 

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɜɿɞɫɿɱɤɢ ɧɟɨɛɯɿɞɧɨ ɞɨɛɪɟ ɭɫɜɿɞɨɦɥɸɜɚɬɢ, ɹɤ ɛɭɞɭɬɶ 
ɜɢɤɨɪɢɫɬɚɧɿ ɩɪɚɜɢɥɚ ɡ ɜɿɞɫɿɱɤɨɸ, ɨɫɤɿɥɶɤɢ ʀʀ ɧɟɡɚɩɥɚɧɨɜɚɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɦɨɠɟ ɩɪɢɜɟɫɬɢ ɞɨ ɧɟɩɟɪɟɞɛɚɱɭɜɚɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ. Ɋɨɡɝɥɹɧɟɦɨ ɩɪɢɤɥɚɞ 
ɧɟɡɚɩɥɚɧɨɜɚɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɱɤɢ. Ɋɨɡɝɥɹɧɟɦɨ ɩɪɟɞɢɤɚɬ ɜɢɡɧɚɱɟɧɧɹ 
ɤɿɥɶɤɨɫɬɿ ɪɨɞɢɱɿɜ ɥɸɞɢɧɢ: 

ɱɢɫɥɨ_ɪɨɞɢɱɿɜ (ɚɞɚɦ, 0):-!. 
ɱɢɫɥɨ_ɪɨɞɢɱɿɜ (єɜɚ, 0):-!. 
ɱɢɫɥɨ_ɪɨɞɢɱɿɜ (ɏ, 2). 
Ⱥɞɚɦ ɿ Єɜɚ ɧɟ ɦɚɸɬɶ ɪɨɞɢɱɿɜ, ɭ ɜɫɿɯ ɿɧɲɢɯ ɥɸɞɟɣ ʀɯ є ɞɜɨє. Ⱥɥɟ ɹɤɳɨ 

ɬɟɩɟɪ ɡɜɟɪɧɭɬɢɫɹ ɞɨ ɉɪɨɥɨɝɭ ɿɡ ɡɚɩɢɬɚɧɧɹɦ: 
?-ɱɢɫɥɨ_ɪɨɞɢɱɿɜ(ɚɞɚɦ, 2). 

ɬɨ ɜɿɞɩɨɜɿɞɶ ɛɭɞɟ: 
ɬɚɤ 

ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɩɨɤɪɚɳɟɧɧɹ ɦɨɠɧɚ ɞɨɫɹɝɬɢ, ɹɤɳɨ ɡɦɿɧɢɬɢ ɜɢɡɧɚɱɟɧɧɹ 
ɬɚɤ: 

ɱɢɫɥɨ_ɪɨɞɢɱɿɜ (ɚɞɚɦ, 0). 
ɱɢɫɥɨ_ɪɨɞɢɱɿɜ (єɜɚ, 0). 
ɱɢɫɥɨ_ɪɨɞɢɱɿɜ (ɏ, 2):-ɏ\=ɚɞɚɦ,Y\=єɜɚ. 
Ⱥɥɟ ɡɧɨɜɭ ɫɮɨɪɦɭɥɸєɦɨ ɡɚɩɢɬ: 
?-ɱɢɫɥɨ_ɪɨɞɢɱɿɜ (ɏ, Y) 
ɧɚɲɟ ɜɢɡɧɚɱɟɧɧɹ ɧɟ ɞɚɫɬɶ ɦɨɠɥɢɜɨɫɬɿ ɜɢɞɚɬɢ ɜɫɿ ɪɟɡɭɥɶɬɚɬɢ. Ɂɜɿɞɫɢ 

ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɧɚɞɿɣɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɱɤɢ 
ɦɨɠɥɢɜɟ ɥɢɲɟ ɭ ɪɚɡɿ ɩɨɜɧɨɝɨ ɭɹɜɥɟɧɧɹ ɩɪɨ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ 
ɫɮɨɪɦɭɥɶɨɜɚɧɢɯ ɩɪɚɜɢɥɚɯ. 
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1.6.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. ɋɭɬɶ ɦɟɯɚɧɿɡɦɭ ɩɨɜɟɪɧɟɧɧɹ ɬɚ ɩɟɪɟɩɨɝɨɞɠɟɧɧɹ ɰɿɥɶɨɜɢɯ ɬɜɟɪɞɠɟɧɶ. 
2. Ⱦɚɬɢ ɜɚɪɿɚɧɬɢ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɱɤɢ. 
3. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɩɨɫɨɛɿɜ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɱɤɢ ɭ ɩɪɢɧɰɢɩɚɯ 

ɡɱɢɬɭɜɚɧɧɹ. 
4. Ɇɨɞɢɮɿɤɭɜɚɬɢ ɩɪɟɞɢɤɚɬ ɫɭɦɚ(N,R) ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ, ɳɨɛ ɜɿɧ ɛɭɜ 

ɤɨɪɟɤɬɧɢɦ ɭ ɜɢɩɚɞɤɭ ɜɿɞ’єɦɧɢɯ ɱɢɫɟɥ. 
5. Ɉɛʉɪɭɧɬɭɜɚɬɢ ɞɨɰɿɥɶɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɦɛɿɧɚɰɿʀ ! ɿ fail. 

6. Ɂɚɩɢɫɚɬɢ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɢ ɫɟɪ_ɩɨɞɚɬɨɩɥɚɬɿɜɧɢɤ(ɏ), 
ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɪɟɞɢɤɚɬ not ɡɚɦɿɫɬɶ !. Ɉɛʉɪɭɧɬɭɜɚɬɢ ɞɨɰɿɥɶɧɿɫɬɶ ɚɛɨ 
ɧɟɞɨɰɿɥɶɧɿɫɬɶ ɬɚɤɨɝɨ ɡɚɩɢɫɭ. 

7. Ⱦɚɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɪɨɛɥɟɦ, ɩɨɜ’ɹɡɚɧɢɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɱɤɢ. 

8. ɓɨ ɜɿɞɛɭɞɟɬɶɫɹ ɩɪɢ ɩɟɪɟɩɨɝɨɞɠɟɧɧɿ ɰɿɥɟɣ, ɹɤɳɨ ɡ ɩɟɪɲɨɝɨ 
ɬɜɟɪɞɠɟɧɧɹ ɩɪɟɞɢɤɚɬɚ ɫɭɦɚ(N,R) ɜɢɞɚɥɢɬɢ !? 

9. Ɂɚɩɢɫɚɬɢ ɩɪɟɞɢɤɚɬ ɜɢɤɥ(E,X,Z), ɹɤɢɣ ɜɢɤɥɸɱɚє ɩɟɪɲɟ ɜɯɨɞɠɟɧɧɹ 
ɟɥɟɦɟɧɬɭ ȿ ɜ ɫɩɢɫɨɤ ɏ ɿ ɮɨɪɦɭє ɫɩɢɫɨɤ Z. 

10. Ɇɨɞɢɮɿɤɭɜɚɬɢ ɩɪɟɞɢɤɚɬ ɜɢɤɥ ɡ ɩɨɩɟɪɟɞɧɶɨʀ ɜɩɪɚɜɢ ɬɚɤ, ɳɨɛ ɜɿɧ 

ɡɚɛɟɡɩɟɱɢɜ ɜɫɿ ɜɢɞɚɥɟɧɧɹ E ɡɿ ɫɩɢɫɤɭ ɏ. 

 

1.7. Ɇɟɬɨɞɢ ɨɪɝɚɧɿɡɚɰɿʀ ɩɨɜɬɨɪɟɧь ɬɚ ɪɟɤɭɪɫɿʀ 
ɩɪɢ ɩɨɛɭɞɨɜɿ ɥɨɝɿɱɧɢɯ ɩɪɨɝɪɚɦ 

 

1.7.1. Ɏɨɪɦɭɜɚɧɧɹ ɩɨɜɬɨɪɟɧь ɭ ɜɢɝɥɹɞɿ ɩɪɚɜɢɥ 

ɑɚɫɬɨ ɜ ɉɪɨɥɨɡɿ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɧɚɬɢ ɨɞɧɭ ɿ ɬɭ ɫɚɦɭ ɡɚɞɚɱɭ ɞɟɤɿɥɶɤɚ 
ɪɚɡɿɜ. ɍ ɩɪɨɝɪɚɦɚɯ ɧɚ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɞɥɹ ɰɢɯ ɩɨɬɪɟɛ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɩɪɚɜɢɥɚ, ɹɤɿ ɪɟɚɥɿɡɭɸɬɶ ɦɟɯɚɧɿɡɦ ɩɨɜɟɪɧɟɧɧɹ ɬɚ ɪɟɤɭɪɫɿʀ. ɉɪɢɱɨɦɭ ɰɿ 
ɦɟɯɚɧɿɡɦɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜɛɭɞɨɜɚɧɿ ɩɪɟɞɢɤɚɬɢ fail, cut ɞɥɹ ɭɩɪɚɜɥɿɧɧɹ 
ɩɪɨɰɟɫɨɦ ɩɨɜɟɪɧɟɧɧɹ. ɉɪɚɜɢɥɚ, ɹɤɿ ɜɢɤɨɧɭɸɬɶ ɩɨɜɬɨɪɟɧɧɹ, ɡɚɫɬɨɫɨɜɭɸɬɶ 
ɦɟɯɚɧɿɡɦ ɩɨɜɟɪɧɟɧɧɹ, ɚ ɩɪɚɜɢɥɚ, ɹɤɿ ɜɢɤɨɧɭɸɬɶ ɪɟɤɭɪɫɿɸ, ɡɚɫɬɨɫɨɜɭɸɬɶ 
ɫɚɦɨɜɢɤɥɢɤ ɿɦɟɧɿ ɩɪɚɜɢɥɚ. ȼɢɝɥɹɞ ɩɪɚɜɢɥɚ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɨɜɬɨɪɟɧɶ ɬɚɤɢɣ: 

repete-rule:- / * ɩɪɚɜɢɥɨ ɩɨɜɬɨɪɟɧɧɹ*/ 
< ɩɪɟɞɢɤɚɬɢ ɩɪɚɜɢɥɚ> 
fail     /*ɧɟɜɞɚɱɚ*/ 
ȼɢɝɥɹɞ ɩɪɚɜɢɥɚ, ɹɤɟ ɪɟɚɥɿɡɭє ɪɟɤɭɪɫɿɸ: 
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recursive_rule : - /*ɪɟɤɭɪɫɢɜɧɟ ɩɪɚɜɢɥɨ*/ 
<ɩɪɟɞɢɤɚɬ ɿ ɩɪɚɜɢɥɚ>, recursive_rule. 
Ɋɟɤɭɪɫɢɜɧɟ ɩɪɚɜɢɥɨ ɜ ɬɿɥɿ ɩɪɚɜɢɥɚ ɦɿɫɬɢɬɶ ɫɚɦɟ ɫɟɛɟ, ɭ ɬɚɤɨɦɭ ɪɚɡɿ ɿɦ’ɹ 

recursive_rule, ɡɚɛɟɡɩɟɱɭє ɬɢɦ ɫɚɦɢɦ ɪɟɤɭɪɫɢɜɧɟ ɜɢɤɨɧɚɧɧɹ ɜɫɿєʀ 
ɩɪɨɝɪɚɦɢ ɩɿɞ ɿɦɟɧɟɦ recursive_rule. ȼɨɞɧɨɱɚɫ ɩɪɚɜɢɥɚ ɩɨɜɬɨɪɭ 
ɡɚɜɟɪɲɭɸɬɶɫɹ ɜɛɭɞɨɜɚɧɢɦ ɩɪɟɞɢɤɚɬɨɦ fail. ȼɿɧ ɡɚɜɠɞɢ ɧɟɩɨɝɨɞɠɟɧɢɣ ɡ 
ɛɚɡɨɸ ɞɚɧɢɯ ɿ ɜɢɦɚɝɚє ɩɨɝɨɞɠɟɧɧɹ ɜɫɿɯ ɩɿɞ ɰɿɥɟɣ, ɜ ɬɿɥɿ ɹɤɢɯ ɜɿɧ ɡɭɫɬɪɿɜɫɹ. ɉɨ 
ɫɭɬɿ, ɩɪɚɜɢɥɚ ɩɨɜɬɨɪɭ ɿ ɪɟɤɭɪɫɿɣ ɦɚɸɬɶ ɨɞɢɧ ɿ ɬɨɣ ɫɚɦɢɣ ɪɟɡɭɥɶɬɚɬ, ɯɨɱɚ ɿ 
ɚɥɝɨɪɢɬɦ ʀɯ  ɜɢɤɨɧɚɧɧɹ є ɪɿɡɧɢɦ. Ʉɨɠɟɧ ɡ ɧɢɯ ɦɚє ɫɜɨʀ ɧɟɞɨɥɿɤɢ ɿ ɩɟɪɟɜɚɝɢ. 

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɨɜɧɿɲɧɶɨʀ ɰɿɥɿ ɡɦɿɧɧɿ ɧɚɛɭɜɚɸɬɶ ɜɫɿ ɦɨɠɥɢɜɿ 
ɡɧɚɱɟɧɧɹ, ɹɤɿ ɦɨɠɭɬɶ ɜɡɹɬɢ ɡ ɛɚɡɢ ɞɚɧɢɯ ɨɞɧɟ ɡɚ ɞɪɭɝɢɦ. əɤɳɨ ɠ ɦɢ 
ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɜɧɭɬɪɿɲɧɸ ɰɿɥɶ ɞɥɹ ɩɨɛɭɞɨɜɢ ɩɪɨɝɪɚɦɢ, ɬɨ ɩɨɲɭɤ ɪɨɡɜ’ɹɡɤɿɜ 
ɩɪɢɩɢɧɹєɬɶɫɹ ɩɿɫɥɹ ɩɟɪɲɨɝɨ ɜɢɪɚɯɭɜɚɧɧɹ ɰɿɥɿ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɧɟɨɛɯɿɞɧɨ 
ɡɦɭɫɢɬɢ ɜɧɭɬɪɿɲɧɿ ɭɧɿɮɿɤɚɰɿɣɧɿ ɩɪɨɝɪɚɦɢ ɩɨɜɬɨɪɧɨ ɡɞɿɣɫɧɸɜɚɬɢ ɩɨɲɭɤ ɜɫɿɯ 
ɦɨɠɥɢɜɢɯ ɪɨɡɜ'ɹɡɤɿɜ. 

ɉɪɢɤɥɚɞ: 
 /* ɩɪɨɝɪɚɦɚ: ɦɿɫɬɚ ɋɒȺ*/ 
domains 

 name=symbol 

predicates 

citios (name) 

show_citios 

goal 

write (“here are the cities : “), nl, 

sow_sities. 

Clauses 

cities (“ATLANTA”). 

cities (“BOSTON”). 

cities (“SAN DIEEGO”). 

cities (“SAN ANTONIO”). 

show_sities:- cities (s),  

write (“      “, s), nl, 

 fail. 

ȼɿɞɫɭɬɧɿɫɬɶ ɩɪɟɞɢɤɚɬɚ fail ɞɚɥɨ ɛɢ ɡɦɨɝɭ ɜɢɜɟɫɬɢ ɥɢɲɟ ɡɧɚɱɟɧɧɹ 
ɩɟɪɲɨɝɨ ɦɿɫɬɚ “ATLANTA” ɿ ɧɚ ɬɨɦɭ ɩɨɲɭɤ ɰɿɥɟɣ ɩɪɢɩɢɧɢɜɫɹ. Ɉɫɤɿɥɶɤɢ 

fail ɡɚɜɠɞɢ ɧɟɭɫɩɿɲɧɢɣ, ɬɨ ɩɨɲɭɤ ɬɪɢɜɚɬɢɦɟ, ɩɨɤɢ ɧɟ ɛɭɞɟ ɩɟɪɟɝɥɹɧɭɬɟ 
ɨɫɬɚɧɧє ɬɜɟɪɞɠɟɧɧɹ ɛɚɡɢ ɞɚɧɢɯ. 
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ɉɪɚɜɢɥɨ ɩɨɜɬɨɪɟɧɧɹ ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɟ ɿ ɤɨɪɢɫɬɭɜɚɱɟɦ. ȼɢɝɥɹɞ ɣɨɝɨ 
ɬɚɤɢɣ: 

repeat  /* ɩɨɜɬɨɪɢɬɢ*/ 
repeat :- repeat . 

ɉɟɪɲɢɣ repeat є ɬɜɟɪɞɠɟɧɧɹɦ, ɹɤɢɣ ɨɝɨɥɨɲɭє ɩɪɟɞɢɤɚɬ repeat 

ɿɫɬɢɧɧɢɦ. Ɉɫɤɿɥɶɤɢ ɜɿɧ ɧɟ ɫɬɜɨɪɸє ɩɿɞɰɿɥɟɣ, ɬɨ ɡɚɜɠɞɢ є ɭɫɩɿɲɧɢɦ. Ⱦɪɭɝɢɣ 
repeat – ɰɟ ɩɪɚɜɢɥɨ, ɹɤɟ ɜɢɤɨɪɢɫɬɨɜɭє ɫɟɛɟ ɹɤ ɤɨɦɩɨɧɟɧɬɭ ɜ ɬɿɥɿ ɩɪɚɜɢɥɚ 
(ɬɪɟɬɿɣ repeat). Ɍɪɟɬɿɣ repeat ɡɚɜɠɞɢ ɩɨɝɨɞɠɭєɬɶɫɹ ɡ ɩɟɪɲɢɦ ɮɚɤɬɨɦ, ɚ 
ɬɨɦɭ ɿ ɩɪɚɜɢɥɨ є ɡɚɜɠɞɢ ɭɫɩɿɲɧɢɦ. ɐɟ ɩɪɚɜɢɥɨ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ 
ɩɪɨɝɪɚɦɚɯ ɞɥɹ ɩɨɛɭɞɨɜɢ ɪɟɤɭɪɫɢɜɧɢɯ ɩɪɚɜɢɥ. əɤ ɩɪɢɤɥɚɞ ɡɚɩɢɲɟɦɨ 
ɩɪɨɝɪɚɦɭ “ɟɯɨ”, ɹɤɚ ɩɿɫɥɹ ɜɜɟɞɟɧɧɹ ɪɹɞɤɚ ɡ ɤɥɚɜɿɚɬɭɪɢ ɞɭɛɥɸє ʀʀ ɧɚ ɟɤɪɚɧ ɿ 
ɱɟɤɚє ɧɚɫɬɭɩɧɨɝɨ ɜɜɟɞɟɧɧɹ. əɤɳɨ ɜɜɟɫɬɢ stop, ɬɨ ɩɪɨɝɪɚɦɚ ɡɚɤɿɧɱɢɬɶɫɹ. 

 

 

/* ɩɪɨɝɪɚɦɚ: ɟɯɨ */ 
domains 

name=symbol 

predicates 

wrt_inf. 

repeat 

do_echo 

out (name) 

goal  wrt_inf,  do_echo. 

clauses 

repeat. 

repeat :-repeat. 

wrt_inf:- nl,write(“ȼɜɟɞɿɬь ɿɦɟɧɚ”),nl,write (“ə 
ɩɨɜɬɨɪɸ ʀɯ”),nl,write (“ɓɨɛ ɡɭɩɢɧɢɬɢ ɦɟɧɟ ɜɜɟɞɿɬь 
stop”), nl. 

          do_echo:- 

repeat, readln (N), write (N), nl, out(N),! 

out (stop) :- write (“ȼɫɟ ɡɪɨɛɥɟɧɨ”). 
out (_) : - fail. 

ɉɪɚɜɢɥɨ repeat є ɩɟɪɲɢɦ ɜ ɪɨɡɞɿɥɿ ɬɜɟɪɞɠɟɧɶ ɩɪɨɝɪɚɦɢ "ɟɯɨ". Ⱦɪɭɝɟ 
ɩɪɚɜɢɥɨ ɜɢɞɚє ɿɧɮɨɪɦɚɰɿɸ ɤɨɪɢɫɬɭɜɚɱɭ. Ɍɪɟɬє ɩɪɚɜɢɥɨ do_echo є ɩɪɚɜɢɥɨɦ 

ɩɨɜɬɨɪɭ, ɹɤɟ ɜɢɡɧɚɱɟɧɟ ɤɨɪɢɫɬɭɜɚɱɟɦ. Ƀɨɝɨ ɩɟɪɲɚ ɤɨɦɩɨɧɟɧɬɚ repeat 
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ɜɢɤɥɢɤɚє ɩɨɜɬɨɪɧɟ ɜɢɤɨɧɚɧɧɹ ɜɫɿɯ ɤɨɦɩɨɧɟɧɬ, ɹɤɿ ɫɥɿɞɭɸɬɶ ɡɚ ɧɢɦ. ɉɪɟɞɢɤɚɬ 
readln (N) ɡɱɢɬɭє ɡ ɤɥɚɜɿɚɬɭɪɢ ɪɹɞɨɤ ɿ ɜɢɞɚє ɣɨɝɨ ɧɚ ɟɤɪɚɧ – ɦɨɞɟɥɸє 
"ɟɯɨ", ɨɫɬɚɧɧє ɩɪɚɜɢɥɨ out (N) ɦɚє ɞɜɚ ɦɨɠɥɢɜɢɯ ɡɧɚɱɟɧɧɹ, ɹɤɳɨ 
ɜɜɟɞɟɧɢɣ ɪɹɞɨɤ ɦɚє ɡɧɚɱɟɧɧɹ stop, ɬɨ ɩɪɚɜɢɥɨ ɭɫɩɿɲɧɟ. ɉɨɹɜɥɹєɬɶɫɹ ɮɪɚɡɚ 
"ȼɫɟ ɡɪɨɛɥɟɧɨ" ɧɚ ɟɤɪɚɧɿ ɦɨɧɿɬɨɪɚ ɿ ɩɨɜɬɨɪɟɧɧɹ ɡɚɤɿɧɱɭєɬɶɫɹ. ɉɪɢ 

ɜɜɟɞɟɧɧɿ ɿɧɲɨɝɨ ɪɹɞɤɚ ɪɟɡɭɥɶɬɚɬɨɦ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ є ɩɪɟɞɢɤɚɬ fail ɿ 
ɜɿɞɛɭɞɟɬɶɫɹ ɩɨɜɟɪɧɟɧɧɹ ɞɨ ɩɪɚɜɢɥɚ repeat. 

ɉɪɚɜɢɥɨ ɩɨɜɬɨɪɭ є ɞɨɫɢɬɶ ɝɧɭɱɤɢɦ ɡɚɫɨɛɨɦ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɿ, ɛɭɞɭɱɢ 
ɨɞɧɿєɸ ɡ ɤɨɦɩɨɧɟɧɬ ɞɟɹɤɢɯ ɩɪɚɜɢɥ, ɡɚɛɟɡɩɟɱɭє ɰɢɤɥɿɱɧɟ ɜɢɤɨɧɚɧɧɹ ɮɭɧɤɰɿɣ 
ɰɶɨɝɨ ɩɪɚɜɢɥɚ. Ɇɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɛɿɥɶɲɟ ɜɿɞ ɨɞɧɨɝɨ ɩɪɚɜɢɥɚ ɩɨɜɬɨɪɭ: 

 
do_two. thing s:- 

repeat 1 

<ɬɿɥɨ ɩɨɜɬɨɪɭ>, 
<ɭɦɨɜɢ ɜɢɯɨɞɭ 1>,!, 
repeat 2 

< ɬɿɥɨ ɩɨɜɬɨɪɭ>, 
< ɭɦɨɜɚ ɜɢɯɨɞɭ 2>,!, 
repeat 1. 

repeat 1:- repeat 1 

repeat 2. 

repeat 2:- repeat 2. 

< ɩɪɚɜɢɥɨ ɞɥɹ ɭɦɨɜɢ ɜɢɯɨɞɭ 1>. 
< ɩɪɚɜɢɥɨ ɞɥɹ ɭɦɨɜɢ ɜɢɯɨɞɭ 2>. 
ɉɿɞ ɱɚɫ ɜɢɡɧɚɱɟɧɧɹ ɩɪɚɜɢɥɚ ɩɨɜɬɨɪɭ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɛɭɞɶ-ɹɤɟ 

ɿɧɲɟ ɿɦ’ɹ ɹɤ ɚɥɶɬɟɪɧɚɬɢɜɭ repeat: 
interate. 

interate :-interate. 

     recurse. 

recurse:- recurse. 

ɐɟɣ ɦɟɬɨɞ ɩɨɜɬɨɪɟɧɧɹ ɧɚɣɟɮɟɤɬɢɜɧɿɲɢɣ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɞɨɫɬɭɩɭ ɞɨ ɛɚɡɢ 
ɞɚɧɢɯ, ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɜɢɜɟɞɟɧɧɹ ɧɚ ɟɤɪɚɧ, ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɦɟɧɸ. 

 

1.7.2. ɍɧɿɜɟɪɫɚɥьɧɢɣ ɫɩɨɫɿɛ ɨɪɝɚɧɿɡɚɰɿʀ ɪɟɤɭɪɫɿʀ 
ɉɪɚɜɢɥɚ, ɹɤɿ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɚɜɢɥ ɩɨɜɬɨɪɭ ɹɤ ɤɨɦɩɨɧɟɧɬɢ, є 

ɧɚɣɡɚɝɚɥɶɧɿɲɢɦ ɫɩɨɫɨɛɨɦ ɨɪɝɚɧɿɡɚɰɿʀ ɪɟɤɭɪɫɿʀ, ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ 
ɨɛɪɨɛɤɢ ɮɚɣɥɿɜ ɡ ɪɿɡɧɢɦɢ ɫɬɪɭɤɬɭɪɚɦɢ ɞɚɧɢɯ, ɬɚɤ ɿ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ 
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ɦɚɬɟɦɚɬɢɱɧɢɯ ɨɛɱɢɫɥɟɧɶ. 
ɉɪɚɜɢɥɨ ɪɟɤɭɪɫɿʀ – ɰɟ ɬɚɤɟ ɩɪɚɜɢɥɨ, ɹɤɟ ɦɿɫɬɢɬɶ ɫɚɦɟ ɫɟɛɟ ɜ ɹɤɨɫɬɿ 

ɤɨɦɩɨɧɟɧɬɢ. 
Ɍɚɤɟ ɩɪɚɜɢɥɨ є ɪɟɤɭɪɫɢɜɧɢɦ: 
wrt_stn : /* ɜɢɞɚɬɢ ɫɬɪɿɱɤɭ */ 
write   ("ɉɪɢɤɥɚɞ ɩɪɨɫɬɨʀ ɪɟɤɭɪɫɿʀ"), nl, 
wrt_stn. 

ɉɪɚɜɢɥɨ ɫɤɥɚɞɟɧɟ ɡ ɬɪɶɨɯ ɤɨɦɩɨɧɟɧɬ. ɉɟɪɲɿ ɞɜɿ ɜɢɞɚɸɬɶ ɪɹɞɨɤ 
"ɉɪɢɤɥɚɞ ɩɪɨɫɬɨʀ ɪɟɤɭɪɫɿʀ" ɿ ɩɟɪɟɜɨɞɹɬɶ ɤɭɪɫɨɪ ɧɚ ɧɨɜɢɣ ɪɹɞɨɤ. 
Ɍɪɟɬɹ ɤɨɦɩɨɧɟɧɬɚ – ɰɟ ɫɚɦɟ ɿɦ’ɹ ɩɪɚɜɢɥɚ. ɓɨɛ ɛɭɬɢ ɭɫɩɿɲɧɢɦ, ɜɨɧɨ ɦɭɫɢɬɶ 
ɡɚɞɨɜɨɥɶɧɹɬɢ ɫɚɦɟ ɫɟɛɟ. ɐɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɢɞɚɱɿ ɧɚ ɟɤɪɚɧ ɪɹɞɤɚ ɿ ɡɦɿɳɟɧɧɹ 
ɤɭɪɫɨɪɚ ɧɚ ɩɨɱɚɬɨɤ ɧɨɜɨɝɨ ɪɹɞɤɚ ɟɤɪɚɧɚ. ɉɪɨɰɟɫ ɛɭɞɟ ɩɪɨɞɨɜɠɭɜɚɬɢɫɹ ɞɨ 
ɧɟɫɤɿɧɱɟɧɧɨɫɬɿ. ɐɟ ɩɪɢɜɨɞɢɬɶ ɞɨ ɩɟɪɟɩɨɜɧɟɧɧɹ ɫɬɟɤɚ, ɳɨ є ɧɟɛɚɠɚɧɢɦ, ɛɨ 
ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ ɜɬɪɚɬɢ ɿɧɮɨɪɦɚɰɿʀ. ɍɧɢɤɧɭɬɢ ɬɚɤɨʀ ɫɢɬɭɚɰɿʀ ɦɨɠɧɚ, 
ɪɨɡɲɢɪɹɸɱɢ ɪɨɡɦɿɪ ɫɬɟɤɚ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɨɩɰɿɸ miscellaneous setting ɜ 
ɦɟɧɸ setup (ɜɫɬɚɧɨɜɥɟɧɧɹ). 

ɓɨɛ ɭɧɢɤɧɭɬɢ ɧɟɫɤɿɧɱɟɧɧɨʀ ɪɟɤɭɪɫɿʀ, ɬɪɟɛɚ ɩɟɪɟɞɛɚɱɢɬɢ ɩɪɟɞɢɤɚɬ 
ɡɚɤɿɧɱɟɧɧɹ ɪɟɤɭɪɫɿʀ, ɹɤɢɣ ɦɿɫɬɢɬɶ ɭɦɨɜɭ ɜɢɯɨɞɭ ɡ ɪɟɤɭɪɫɿʀ. ɐɟ ɦɨɠɟ ɛɭɬɢ 
ɩɪɚɜɢɥɨ, ɜ ɹɤɨɦɭ ɣɞɟ ɡɱɢɬɭɜɚɧɧɹ ɫɢɦɜɨɥɿɜ ɿ ɩɪɢ ɡɱɢɬɭɜɚɧɧɿ ɫɢɦɜɨɥɭ "#" 

ɪɟɤɭɪɫɿɹ ɡɚɤɿɧɱɭєɬɶɫɹ: 
read_str:- 

readchar (c) , c <>’#’, write ( c), read_str. 

ɉɟɪɲɚ ɤɨɦɩɨɧɟɧɬɚ ɩɪɚɜɢɥɚ – ɰɟ ɜɛɭɞɨɜɚɧɢɣ ɩɪɟɞɢɤɚɬ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ, 
ɹɤɢɣ ɡɚɛɟɡɩɟɱɭє ɡɱɢɬɭɜɚɧɧɹ ɫɢɦɜɨɥɭ. ɇɚɫɬɭɩɧɟ ɩɪɚɜɢɥɨ ɩɟɪɟɜɿɪɹє, ɱɢ ɫɢɦɜɨɥ 
є "#". əɤɳɨ ɧɿ, ɬɨ ɩɪɚɜɢɥɨ ɭɫɩɿɲɧɟ, ɫɢɦɜɨɥ ɜɢɞɪɭɤɨɜɭєɬɶɫɹ ɧɚ ɟɤɪɚɧ ɿ 
ɩɨɜɬɨɪɧɨ ɜɢɤɥɢɤɚєɬɶɫɹ read_str. ɐɟɣ ɩɪɨɰɟɫ ɩɪɨɞɨɜɠɭɜɚɬɢɦɟɬɶɫɹ ɞɨɬɢ, 

ɞɨɤɢ ɜɧɭɬɪɿɲɧɹ ɩɟɪɟɜɿɪɤɚ ɧɟ ɜɢɹɜɢɬɶ ɧɟɞɨɩɭɫɬɢɦɢɣ ɫɢɦɜɨɥ "#". 

Ʉɪɿɦ ɩɪɨɫɬɨʀ ɪɟɤɭɪɫɿʀ, ɩɪɢ ɩɨɛɭɞɨɜɿ ɩɪɨɝɪɚɦ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɭɡɚɝɚɥɶɧɟɧɟ ɩɪɚɜɢɥɨ ɪɟɤɭɪɫɿʀ, ɹɤɟ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɤɿɥɶɤɨɯ ɬɜɟɪɞɠɟɧɶ, ɹɤɿ 
ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɧɚɧɿ, ɿ ɭɦɨɜ ɡɚɜɟɪɲɟɧɧɹ ʀɯ ɜɢɤɨɧɚɧɧɹ. ȼɢɝɥɹɞ ɭɡɚɝɚɥɶɧɟɧɨɝɨ 
ɩɪɚɜɢɥɚ ɪɟɤɭɪɫɿʀ ɬɚɤɢɣ:  

 

< ɿɦ’ɹ ɩɪɚɜɢɥɚ ɪɟɤɭɪɫɿʀ > :- < ɫɩɢɫɨɤ ɩɪɟɞɢɤɚɬɿɜ 
 < ɭɦɨɜɚ ɜɢɯɨɞɭ > 
< ɫɩɢɫɨɤ ɩɪɟɞɢɤɚɬɿɜ > 
< ɿɦ’ɹ ɩɪɚɜɢɥɚ ɪɟɤɭɪɫɿʀ > 
 < ɫɩɢɫɨɤ ɩɪɟɞɢɤɚɬɿɜ >. 
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ȼ ɰɶɨɦɭ ɩɪɚɜɢɥɿ є ɩ'ɹɬɶ ɤɨɦɩɨɧɟɧɬ. ɉɟɪɲɚ – ɰɟ ɝɪɭɩɚ ɩɪɟɞɢɤɚɬɿɜ. ɍɫɩɿɯ 
ɱɢ ɧɟɜɞɚɱɚ ɛɭɞɶ-ɹɤɨɝɨ ɡ ɧɢɯ ɧɚ ɪɟɤɭɪɫɿɸ ɧɟ ɜɩɥɢɜɚє. ɇɚɫɬɭɩɧɚ ɤɨɦɩɨɧɟɧɬɚ – 
ɭɦɨɜɚ ɜɢɯɨɞɭ, ɜ ɪɚɡɿ ʀʀ ɧɟɭɫɩɿɯɭ ɩɪɢɩɢɧɹє ɪɟɤɭɪɫɿɸ ɚɛɨ ɩɪɨɞɨɜɠɭє ʀʀ ɜ ɪɚɡɿ 
ɭɫɩɿɯɭ. Ɍɪɟɬɹ ɤɨɦɩɨɧɟɧɬɚ – ɫɩɢɫɨɤ ɩɪɟɞɢɤɚɬɿɜ, ɹɤ ɿ ɜ ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ, ɧɚ 
ɪɟɤɭɪɫɿɸ ɧɟ ɜɩɥɢɜɚє. ɇɚɫɬɭɩɧɚ ɤɨɦɩɨɧɟɧɬɚ – ɿɦ’ɹ ɪɟɤɭɪɫɢɜɧɨɝɨ ɩɪɚɜɢɥɚ. 
ɍɫɩɿɯ ɰɶɨɝɨ ɩɪɚɜɢɥɚ ɜɢɤɥɢɤɚє ɪɟɤɭɪɫɿɸ. ɉ'ɹɬɚ ɤɨɦɩɨɧɟɧɬɚ ɬɚɤɨɠ ɨɬɪɢɦɚє 
ɩɟɜɧɟ ɡɧɚɱɟɧɧɹ, ɹɤɟ ɛɭɞɟ ɩɨɦɿɳɟɧɟ ɜ ɫɬɟɤ ɩɿɞ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɪɟɤɭɪɫɿʀ. 

əɤ ɩɪɢɤɥɚɞ ɪɨɡɝɥɹɧɟɦɨ ɩɪɚɜɢɥɨ ɪɟɤɭɪɫɿʀ ɞɥɹ ɞɪɭɤɭɜɚɧɧɹ ɪɹɞɭ ɰɿɥɢɯ 
ɱɢɫɟɥ ɜɿɞ 1 ɞɨ 8: 

write_n (8). 

write_n (N) : - N<8, write (N), nl, N1 =N+1, 

write_n (N1). 

ɉɪɢ ɮɨɪɦɭɜɚɧɧɿ ɡɚɩɢɬɭ write_n (N1) ɫɩɨɱɚɬɤɭ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɩɨɪɿɜɧɹɧɧɹ ɡ ɩɟɪɲɢɦ ɩɪɚɜɢɥɨɦ  write_n (8). Ɉɫɤɿɥɶɤɢ 1 ɧɟ ɞɨɪɿɜɧɸє 8, 

ɩɨɪɿɜɧɹɧɧɹ ɧɟɭɫɩɿɲɧɟ. ɉɿɫɥɹ ɰɶɨɝɨ ɣɞɟ ɩɨɪɿɜɧɹɧɧɹ ɩɿɞɰɿɥɿ ɡ ɡɚɝɨɥɨɜɤɨɦ 
ɩɪɚɜɢɥɚ write_n (N). ɇɚ ɰɟɣ ɪɚɡ ɩɨɪɿɜɧɹɧɧɹ ɭɫɩɿɲɧɟ ɿ ɡɦɿɧɧɿɣ N 

ɩɪɢɫɜɨɸєɬɶɫɹ ɡɧɚɱɟɧɧɹ 1. Ɉɫɤɿɥɶɤɢ 1 ɦɟɧɲɟ ɜɿɞ 8, ɬɨ ɩɪɚɜɢɥɨ ɭɫɩɿɲɧɟ, 
ɡɦɿɧɧɿɣ N1 ɩɪɢɫɜɨɸєɬɶɫɹ ɡɧɚɱɟɧɧɹ 2 ɿ ɪɟɤɭɪɫɢɜɧɨ ɜɢɤɥɢɤɚєɬɶɫɹ ɡɚɝɨɥɨɜɨɤ 
ɩɪɚɜɢɥɚ ɩɪɨɝɪɚɦɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɰɢɤɥ ɛɭɞɟ ɩɪɨɞɨɜɠɭɜɚɬɢɫɶ ɞɨɬɢ, ɞɨɤɢ 
ɡɦɿɧɧɚ N ɧɟ ɧɚɛɭɞɟ ɡɧɚɱɟɧɧɹ, ɳɨ ɧɟ ɞɨɪɿɜɧɸє 8. ȼ ɰɟɣ ɦɨɦɟɧɬ ɰɿɥɶ 
ɩɨɝɨɞɠɟɧɚ, ɩɪɚɜɢɥɨ ɭɫɩɿɲɧɟ, ɩɪɨɝɪɚɦɚ ɡɚɤɿɧɱɭє ɫɜɨɸ ɪɨɛɨɬɭ. 

ɓɟ ɨɞɢɧ ɩɪɢɤɥɚɞ ɪɟɤɭɪɫɢɜɧɨʀ ɩɪɨɝɪɚɦɢ – ɰɟ ɜɢɡɧɚɱɟɧɧɹ ɮɚɤɬɨɪɿɚɥɭ ɜɿɞ 
ɞɟɹɤɨɝɨ ɱɢɫɥɚ N. Ⱦɥɹ ɣɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɨɫɥɿɞɨɜɧɢɣ ɞɨɛɭɬɨ 
ɱɢɫɟɥ ɜɿɞ 1 ɞɨ N. ɉɪɚɜɢɥɨ ɪɟɤɭɪɫɿʀ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɮɚɤɬɨɪɿɚɥɭ ɦɚє ɜɢɝɥɹɞ: 

fact ( 1, 1): - ! 

fact ( N, R ) :- N1=N-1, fact ( N1, R1 ), R= N*R1. 

əɤɳɨ ɫɮɨɪɦɭɜɚɬɢ ɡɚɩɢɬ fact (7, R), ɬɨ ɨɬɪɢɦɚєɦɨ R=5040. əɤ ɳɟ 
ɨɞɢɧ ɩɪɢɤɥɚɞ ɪɨɡɝɥɹɧɟɦɨ ɪɟɤɭɪɫɢɜɧɭ ɩɪɨɝɪɚɦɭ ɜɩɨɪɹɞɤɭɜɚɧɧɹ ɫɥɿɜ ɜ 
ɚɥɮɚɜɿɬɧɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ, ɹɤɚ ɦɚє ɲɢɪɨɤɟ ɩɪɢɤɥɚɞɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ. 

 
1.7.3. Ⱥɥɝɨɪɢɬɦ ɩɪɨɝɪɚɦɢ ɜɩɨɪɹɞɤɭɜɚɧɧɹ ɫɥɿɜ ɧɚ ɦɨɜɿ ɥɨɝɿɤɢ 

Ɋɨɡɝɥɹɧɟɦɨ ɚɥɝɨɪɢɬɦ ɩɨɛɭɞɨɜɢ ɩɪɟɞɢɤɚɬɭ, ɹɤɢɣ ɧɚɡɜɟɦɨ ɦɟɧɲɟ ɿ ɜɿɧ є 
ɿɫɬɢɧɧɢɦ, ɹɤɳɨ X i Y є ɚɬɨɦɚɦɢ ɿ X ɭ ɚɥɮɚɜɿɬɿ ɩɟɪɟɞɭє Y. Ɍɚɤ ɩɪɟɞɢɤɚɬ ɦɟɧɲɟ 
(ɜɿɤɧɚ, ɞɜɟɪɿ) є ɿɫɬɢɧɧɢɣ, ɚ ɦɟɧɲɟ (ɥɿɫ, ɞɿɦ) ɯɢɛɧɢɣ. ɏɢɛɧɢɣ ɿ 
ɩɪɟɞɢɤɚɬ ɦɟɧɲɟ (ɤɚɪɬɢɧɚ, ɤɚɪɬɢɧɚ). ɉɨɪɿɜɧɸɸɱɢ ɞɜɚ ɫɥɨɜɚ, ɦɢ 

ɩɨɪɿɜɧɸєɦɨ ʀɯ ɩɨɫɥɿɞɨɜɧɨ, ɛɭɤɜɚ ɡɚ ɛɭɤɜɨɸ ɿ ɜɢɡɧɚɱɚєɦɨ, ɹɤɚ ɡ ɧɚɫɬɭɩɧɢɯ 
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ɭɦɨɜ ɜɢɤɨɧɭєɬɶɫɹ: 
1. Ⱦɨɫɹɝɧɭɬɢɣ ɤɿɧɟɰɶ ɩɟɪɲɨɝɨ ɫɥɨɜɚ, ɚɥɟ ɧɟ ɞɨɫɹɝɧɭɬɢɣ ɤɿɧɟɰɶ 

ɞɪɭɝɨɝɨ ɫɥɨɜɚ. ɉɪɢ ɬɚɤɿɣ ɫɢɬɭɚɰɿʀ ɩɪɟɞɢɤɚɬ є ɿɫɬɢɧɧɢɦ. 
2. ɑɟɪɝɨɜɚ ɛɭɤɜɚ ɜ ɩɟɪɲɨɦɭ ɫɥɨɜɿ ɩɟɪɟɞɭє ɜɿɞɩɨɜɿɞɧɿɣ ɛɭɤɜɿ ɜ 

ɞɪɭɝɨɦɭ ɫɥɨɜɿ: ɦɟɧɲɟ (ɫɥɨɜɨ, ɫɥɨɧ). Ȼɭɤɜɚ "ɜ" ɜ ɫɥɨɜɿ "ɫɥɨɜɨ" ɩɟɪɟɞɭє 
ɛɭɤɜɿ "ɧ" ɜ ɫɥɨɜɿ "ɫɥɨɧ". 

3. Ʌɿɬɟɪɚ ɜ ɩɟɪɲɨɦɭ ɫɥɨɜɿ ɡɛɿɝɚєɬɶɫɹ ɡ ɥɿɬɟɪɨɸ ɜ ɞɪɭɝɨɦɭ ɫɥɨɜɿ. 
Ɉɱɟɜɢɞɧɨ, ɫɥɿɞ ɩɨɪɿɜɧɹɬɢ ɡɚɥɢɲɤɢ ɫɥɿɜ. ɇɚɩɪɢɤɥɚɞ, ɹɤɳɨ ɞɚɧɨ ɦɟɧɲɟ 
(ɨɥɿɜɟɰь, ɨɞɢɧɢɰɹ), ɬɨ ɨɫɤɿɥɶɤɢ ɩɟɪɲɿ ɛɭɤɜɢ ɨɛɨɯ ɤɨɦɩɨɧɟɧɬ ɨɞɧɚɤɨɜɿ, 
ɧɟɨɛɯɿɞɧɨ ɩɨɪɿɜɧɹɬɢ ɡɚɥɢɲɤɢ ɫɥɿɜ (ɥɿɜɟɰь, ɞɢɧɢɰɹ). 

4. Ɉɞɧɨɱɚɫɧɨ ɞɨɫɹɝɧɭɬɢɣ ɤɿɧɟɰɶ ɩɟɪɲɨɝɨ ɿ ɞɪɭɝɨɝɨ ɫɥɿɜ. 
Ɉɱɟɜɢɞɧɨ, ɩɪɟɞɢɤɚɬ ɯɢɛɧɢɣ. 

5. Ɉɩɪɚɰɶɨɜɚɧɿ ɜɫɿ ɛɭɤɜɢ ɩɟɪɲɨɝɨ ɫɥɨɜɚ, ɚɥɟ ɡɚɥɢɲɢɥɢɫɶ ɳɟ 
ɛɭɤɜɢ ɞɪɭɝɨɝɨ ɫɥɨɜɚ. ɇɚɩɪɢɤɥɚɞ ɦɟɧɲɟ (ɚɥɮɚɜɿɬ, ɚɥɮɚɜɿɬɧɢɣ). ȼ 

ɬɚɤɿɣ ɫɢɬɭɚɰɿʀ ɩɪɟɞɢɤɚɬ ɦɟɧɲɟ ɩɨɜɢɧɟɧ ɛɭɬɢ ɮɚɥɶɲɢɜɢɦ. 

ɉɿɫɥɹ ɬɨɝɨ ɹɤ ɫɮɨɪɦɭɥɶɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ ɩɪɨɝɪɚɦɢ, ɧɟɫɤɥɚɞɧɨ ɡɚɩɢɫɚɬɢ 
ɣɨɝɨ ɧɚ ɉɪɨɥɨɡɿ. Ȼɭɞɟɦɨ ɩɪɟɞɫɬɚɜɥɹɬɢ ɫɥɨɜɚ ɭ ɜɢɝɥɹɞɿ ɫɩɢɫɤɭ ɥɿɬɟɪ (ɰɿɥɢɯ 
ɱɢɫɟɥ ɡ ɞɟɹɤɨɝɨ ɞɿɚɩɚɡɨɧɭ). Ⱦɥɹ ɰɶɨɝɨ ɩɨɬɪɿɛɟɧ ɫɩɨɫɿɛ ɩɟɪɟɬɜɨɪɟɧɧɹ ɚɬɨɦɚ ɜ 
ɫɩɢɫɨɤ ɰɿɥɢɯ ɱɢɫɟɥ. ɐɸ ɮɭɧɤɰɿɸ ɩɨɤɥɚɞɟɦɨ ɧɚ ɩɪɟɞɢɤɚɬ, ɹɤɢɣ ɧɚɡɜɟɦɨ 
ɚɬɱɢɫ(ɏ,ɍ). ɐɿɥɶɨɜɟ ɬɜɟɪɞɠɟɧɧɹ ɚɬɱɢɫ(ɏ,ɍ) ɩɨɝɨɞɠɭєɬɶɫɹ ɡ ɛɚɡɨɸ 

ɞɚɧɢɯ, ɹɤɳɨ ɧɚɛɿɪ ɫɢɦɜɨɥɿɜ, ɹɤɿ є ɡɧɚɱɟɧɧɹɦ ɏ ɜɿɞɩɨɜɿɞɚє ɫɩɢɫɤɭ ɰɿɥɢɯ ɱɢɫɟɥ 
ɡɝɿɞɧɨ ɡ ɚɛɟɬɤɨɸ ɤɨɞɭɜɚɧɧɹ ASCII. ɇɚɩɪɢɤɥɚɞ: 

?- ɚɬɱɢɫ(apl,S). 
S = [97,108,112] 

?- aɬɱɢɫ(S, [97,108,112]. 
S  = apl 

ɐɟɣ ɩɪɟɞɢɤɚɬ ɪɟɚɥɿɡɭєɬɶɫɹ ɬɚɤ: 
ɚɬɱɢɫ(ɏ,[H|S]) :-  frontchar(X,H1,S1), 

char_int(H1,H), ɚɬɱɢɫ(S1,[H1|S1), 
ɩɪɢєɞɧɚɬɢ(H1,S1,S). 
 ɩɪɢєɞɧɚɬɢ([],S1,S1). 
 ɩɪɢєɞɧɚɬɢ([H|X],S1,[H|S]) :- ɩɪɢєɞɧɚɬɢ(X,S1,S). 
Ɍɨɞɿ ɩɟɪɲɢɦ ɬɜɟɪɞɠɟɧɧɹɦ ɜ ɜɢɡɧɚɱɟɧɧɿ ɩɪɟɞɢɤɚɬɭ ɦɟɧɲɟ є ɩɪɚɜɢɥɨ: 
ɦɟɧɲɟ (X, Y) :- ɚɬɱɢɫ (X, L), ɚɬɱɢɫ (Y, M), ɦɟɧɲɟ_1 

(L, M). 

ɉɪɟɞɢɤɚɬ ɦɟɧɲɟ_1 ɩɨɜɢɧɟɧ ɦɿɫɬɢɬɢ 5 ɬɜɟɪɞɠɟɧɶ ɜɢɳɟɨɩɢɫɚɧɨɝɨ 
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ɚɥɝɨɪɢɬɦɭ ɜɩɨɪɹɞɤɭɜɚɧɧɹ ɫɥɿɜ ɜ ɚɥɮɚɜɿɬɧɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ. ɉɟɪɲɟ ɬɜɟɪɞɠɟɧɧɹ 
є ɿɫɬɢɧɧɢɦ, ɹɤɳɨ ɩɟɪɲɢɣ ɚɪɝɭɦɟɧɬ ɩɨɪɨɠɧɿɣ ɫɩɢɫɨɤ, ɚ ɞɪɭɝɢɣ – ɞɨɜɿɥɶɧɢɣ 
ɫɩɢɫɨɤ, ɚɥɟ ɧɟ ɩɨɪɨɠɧɿɣ: 

ɦɟɧɲɟ_1 ([   ], [ _  | _-]). 
Ⱦɪɭɝɚ ɭɦɨɜɚ ɦɚє ɜɢɝɥɹɞ: 
ɦɟɧɲɟ_1 ([ H | _ ], [Y  | _  ] :- H<Y. 
Ɍɪɟɬє ɬɜɟɪɞɠɟɧɧɹ ɡɚɩɢɲɟɦɨ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ: 
ɦɟɧɲɟ_1 ([ A | X ], [B | Y]) : - A=B, ɦɟɧɲɟ_1(X, 

Y). 

Ɉɫɬɚɧɧɿ ɞɜɚ ɬɜɟɪɞɠɟɧɧɹ є ɮɚɥɶɲɢɜɿ ɿ ɞɥɹ ɧɢɯ ɦɨɠɧɚ ɧɟ ɩɟɪɟɞɛɚɱɚɬɢ 
ɧɿɹɤɢɯ ɩɪɟɞɢɤɚɬɿɜ. 

Ɉɬɠɟ, ɧɚɲɚ ɩɪɨɝɪɚɦɚ ɦɚє ɜɢɝɥɹɞ: 
 
ɦɟɧɲɟ (X, Y) :- ɚɬɱɢɫ(X, L),  ɚɬɱɢɫ(Y, M),  ɦɟɧɲɟ_1 

(L, M). 

ɦɟɧɲɟ_1 ( [  ], [ _  | _ ]. 
ɦɟɧɲɟ_1 ( [ H | _ ], [ Y | _ ] : - X < Y. 
ɦɟɧɲɟ_1 ( [ D | Q ], [ R | S ]) : - D=R, ɦɟɧɲɟ_1 

(Q, R). 

 
ȼ ɰɿɣ ɩɪɨɝɪɚɦɿ ɩɪɟɞɢɤɚɬ ɚɬɱɢɫ (X, L) ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɜɛɭɞɨɜɚɧɢɯ ɩɪɟɞɢɤɚɬɿɜ frontchar (S, S1, S2), ɹɤɢɣ ɡɚɩɢɫɭє ɩɟɪɲɢɣ 

ɫɢɦɜɨɥ ɡ S ɜ S1, ɚ ɡɚɥɢɲɨɤ ɫɢɦɜɨɥɶɧɨʀ ɡɦɿɧɧɨʀ S ɜ S2 ɬɚ ɩɪɟɞɢɤɚɬɚ 
char_int (X, Y), ɹɤɢɣ ɜɢɡɧɚɱɚє ɤɨɞ ASCII  ɫɢɦɜɨɥɭ X ɿ ɩɪɢɫɜɨɸє ɣɨɝɨ 
ɡɦɿɧɧɿɣ Y. 

 
1.7.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. ɇɚɜɟɫɬɢ ɩɪɢɤɥɚɞ ɫɬɪɭɤɬɭɪɢ ɉɪɨɥɨɝɭ ɞɥɹ ɡɚɞɚɧɧɹ 
ɭɧɿɜɟɪɫɚɥɶɧɨɝɨ ɩɪɚɜɢɥɚ ɪɟɤɭɪɫɿʀ. 

2. ɇɚɜɟɫɬɢ ɡɚɩɢɫ ɭɧɿɜɟɪɫɚɥɶɧɨɝɨ ɩɪɚɜɢɥɚ ɩɨɜɬɨɪɟɧɧɹ. 
3. Ɂɚɩɢɫɚɬɢ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɩɢɫɤɭ ɫɢɦɜɨɥɶɧɢɯ 

ɿɦɟɧ ɜ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɪɹɞɤɚ, ɫɢɦɜɨɥɶɧɿ ɿɦɟɧɚ ɹɤɨɝɨ ɪɨɡɞɿɥɟɧɿ ɩɪɨɛɿɥɚɦɢ. 
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1.8. Ɋɨɛɨɬɚ ɡ ɮɚɣɥɚɦɢ ɜ ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ 
1.8.1. ɉɪɟɞɢɤɚɬɢ ɪɨɛɨɬɢ ɡ ɮɚɣɥɚɦɢ 

Ɋɨɛɨɬɚ ɡ ɞɚɧɢɦɢ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ɮɚɣɥɚɯ ɧɚɡɢɜɚєɬɶɫɹ ɮɚɣɥɨɜɨɸ 
ɨɛɪɨɛɤɨɸ. Ⱦɨ ɬɢɩɨɜɢɯ ɨɩɟɪɚɰɿɣ ɧɚɞ ɮɚɣɥɚɦɢ ɧɚɥɟɠɚɬɶ ɫɬɜɨɪɟɧɧɹ ɮɚɣɥɚ, 
ɡɚɩɢɫ ɭ ɮɚɣɥ ɿ ɱɢɬɚɧɧɹ ɡ ɮɚɣɥɚ, ɦɨɞɢɮɿɤɚɰɿɹ ɿɫɧɭɸɱɨɝɨ ɮɚɣɥɚ ɿ ɞɨɩɢɫɭɜɚɧɧɹ ɜ 
ɮɚɣɥ. Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɦɚє ɩɨɬɭɠɧɿ ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɡɪɭɱɧɨʀ ɿ ɟɮɟɤɬɢɜɧɨʀ 
ɨɛɪɨɛɤɢ ɞɚɧɢɯ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɜɛɭɞɨɜɚɧɿ ɩɪɟɞɢɤɚɬɢ ɞɥɹ ɪɨɛɨɬɢ ɡ ɮɚɣɥɚɦɢ. 

ȼ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ є ɬɚɤɿ ɩɪɟɞɢɤɚɬɢ ɞɥɹ ɪɨɛɨɬɢ ɡ ɮɚɣɥɚɦɢ: 
deletefile – ɡɧɢɳɟɧɧɹ ɮɚɣɥɚ; 
save – ɡɛɟɪɟɠɟɧɧɹ ɮɚɣɥɚ; 
renamefile – ɩɟɪɟɣɦɟɧɭɜɚɧɧɹ ɮɚɣɥɚ; 
existfile – ɬɟɫɬ ɧɚ ɩɟɪɟɜɿɪɤɭ ɿɫɧɭɜɚɧɧɹ ɮɚɣɥɚ ɡ ɰɢɦ ɿɦɟɧɟɦ; 

flush – ɜɢɤɢɞɚɧɧɹ ɞɚɧɢɯ ɡ ɜɧɭɬɪɿɲɧɶɨɝɨ ɛɭɮɟɪɚ; 
disk – ɜɢɛɿɪ ɞɢɫɤɨɜɨɞɚ ɿ ɲɥɹɯɭ ɞɨɫɬɭɩɭ ɞɨ ɧɶɨɝɨ; 
dir – ɜɢɞɚɱɚ ɤɚɬɚɥɨɝɭ ɞɢɪɟɤɬɨɪɿʀ. 
 
Ⱦɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɚɣɥɿɜ ɜ ɩɪɨɝɪɚɦɿ ɧɟɨɛɯɿɞɧɨ ɨɩɢɫɚɬɢ ʀɯ ɜ ɪɨɡɞɿɥɿ 

ɞɨɦɟɧɿɜ. ɐɟɣ ɨɩɢɫ ɞɥɹ ɨɞɧɨɝɨ ɮɚɣɥɭ ɜɢɝɥɹɞɚє ɬɚɤ 
file = datafile. 

 
ɐɟɣ ɨɩɢɫ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɨɝɨ, ɨɫɤɿɥɶɤɢ ɬɭɬ ɬɢɩ ɞɨɦɟɧɚ 

ɡɚɞɚєɬɶɫɹ ɡ ɥɿɜɨʀ ɫɬɨɪɨɧɢ. ȱɦ'ɹ ɮɚɣɥɚ datafile є ɥɨɝɿɱɧɢɦ ɿɦɟɧɟɦ ɿ ɜ 
ɩɪɨɝɪɚɦɿ ɡ ɧɢɦ ɦɨɠɟ ɛɭɬɢ ɡɜ'ɹɡɚɧɟ ɿɦ'ɹ ɮɚɣɥɚ DOS. əɤɳɨ ɜ ɩɪɨɝɪɚɦɿ 
ɜɜɨɞɢɬɶɫɹ ɤɿɥɶɤɚ ɮɚɣɥɿɜ ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ ɫɢɦɜɨɥɶɧɢɦɢ ɿɦɟɧɚɦɢ, ɬɨ ɜɨɧɢ 
ɪɨɡɞɿɥɹɸɬɶɫɹ ɫɢɦɜɨɥɨɦ ';': 

file = datafile1; datafile2; datafile3; 

Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɡɞɿɣɫɧɸɜɚɬɢ ɡɚɩɢɫ ɜ ɮɚɣɥ, ɣɨɝɨ ɧɟɨɛɯɿɞɧɨ ɫɬɜɨɪɢɬɢ. ȼ 
Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɮɚɣɥɢ ɫɬɜɨɪɸɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɟɞɢɤɚɬɚ openfile: 

openfile(datafile,"FILE.DAT"). 

ɞɟ datafile – ɰɟ ɜɜɟɞɟɧɢɣ ɤɨɪɢɫɬɭɜɚɱɟɦ ɮɚɣɥɨɜɢɣ ɞɨɦɟɧ, ɚ 
FILE.DAT – ɿɦ'ɹ ɮɚɣɥɚ ɜ DOS. ɐɟɣ ɩɪɟɞɢɤɚɬ ɜɫɬɚɧɨɜɥɸє ɡɜ'ɹɡɨɤ ɦɿɠ 

ɜɤɚɡɚɧɢɦ ɿɦɟɧɟɦ ɬɚ ɥɨɝɿɱɧɢɦ ɿɦɟɧɟɦ ɿ ɡɛɟɪɿɝɚє ɣɨɝɨ ɞɨ ɡɚɤɪɢɬɬɹ ɮɚɣɥɚ. 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɹɤɳɨ ɮɚɣɥ "FILE.DAT" ɜɠɟ ɛɭɜ ɩɪɢɫɭɬɧɿɣ ɜ ɤɚɬɚɥɨɡɿ, 

ɬɨ ɜɢɤɥɢɤ openfile ɩɪɢɡɜɟɞɟ ɞɨ ɜɬɪɚɬɢ ɜɦɿɫɬɭ ɮɚɣɥɚ, ɬɨɦɭ, ɳɨɛ 
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ɡɚɫɬɪɚɯɭɜɚɬɢɫɹ ɜɿɞ ɦɨɠɥɢɜɨʀ ɜɬɪɚɬɢ ɞɚɧɢɯ, ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɜɿɪɢɬɢ, ɱɢ ɮɚɣɥ 
ɜɠɟ ɩɪɢɫɭɬɧɿɣ ɩɪɟɞɢɤɚɬɨɦ 

existfile ("FILE.DAT") 

ɿ ɜɠɢɬɢ ɜɿɞɩɨɜɿɞɧɿ ɡɚɯɨɞɢ, ɹɤɳɨ ɩɪɟɞɢɤɚɬ є ɭɫɩɿɲɧɢɦ. 
Ⱦɥɹ ɩɪɢɡɧɚɱɟɧɧɹ ɮɚɣɥɚ ɹɤ ɩɪɢɫɬɪɿɣ ɡɚɩɢɫɭ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɟɞɢɤɚɬ 
writedevice (datafile). 

Ⱦɥɹ ɡɚɩɢɫɭ ɜ ɮɚɣɥ ɞɚɧɢɯ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɛɭɞɶ-ɹɤɿ ɩɪɟɞɢɤɚɬɢ 
ɬɢɩɭ write ɚɛɨ writef, ɱɢ ɿɧɲɿ ɩɪɟɞɢɤɚɬɢ, ɹɤɿ ɪɟɚɥɿɡɭɸɬɶ ɰɿɥɿ ɩɪɨɝɪɚɦɢ. 

Ⱦɥɹ ɡɚɤɪɢɬɬɹ ɮɚɣɥɭ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɟɞɢɤɚɬ 
closefile (datafile). 

Ⱦɥɹ ɡɚɤɪɢɬɨɝɨ ɮɚɣɥɚ ɨɩɟɪɚɰɿʀ ɡɱɢɬɭɜɚɧɧɹ ɱɢ ɡɚɩɢɫɭ ɧɟɞɨɩɭɫɬɢɦɿ. 
ɇɟɞɨɩɭɫɬɢɦɿ ɬɚɤɨɠ ɛɭɞɶ-ɹɤɿ ɦɚɧɿɩɭɥɹɰɿʀ ɡɿ ɡɦɿɫɬɨɦ ɮɚɣɥɚ. Ɇɨɠɥɢɜɨ ɥɢɲɟ 
ɪɟɚɥɿɡɭɜɚɬɢ ɨɩɟɪɚɰɿʀ ɡ ɮɚɣɥɨɦ ɡɚɝɚɥɨɦ. Ɉɫɶ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɢ, ɹɤɢɣ 
ɩɨɹɫɧɸє ɜɢɳɟɫɤɚɡɚɧɟ 

openwrite(datafile, "WRITE.DAT"), 

writedevice(datafile), 

<ɥɸɛɿ ɩɪɚɜɢɥɚ ɚɛɨ ɩɪɟɞɢɤɚɬɢ ɡɚɩɢɫɭ ɜ ɮɚɣɥ>, 
<ɛɭɞь-ɹɤɿ ɿɧɲɿ ɩɪɚɜɢɥɚ ɬɚ ɩɪɟɞɢɤɚɬɢ>, 
closefile(datafile). 

 
əɤɳɨ ɮɚɣɥ ɜɠɟ ɿɫɧɭє (ɜɿɞɤɪɢɬɢɣ), ɬɨ ɡ ɧɢɦ ɦɨɠɧɚ ɡɞɿɣɫɧɸɜɚɬɢ ɰɿɥɢɣ 

ɪɹɞ ɨɩɟɪɚɰɿɣ: ɦɨɠɧɚ ɡɱɢɬɚɬɢ ɜɟɫɶ ɡɦɿɫɬ ɮɚɣɥɚ, ɜɢɛɿɪɤɨɜɨ ɡɱɢɬɚɬɢ ɞɚɧɿ, 
ɦɨɞɢɮɿɤɭɜɚɬɢ ʀɯ, ɞɨɩɢɫɚɬɢ ɞɚɧɿ ɜ ɤɿɧɰɿ ɮɚɣɥɭ. 

Ⱦɥɹ ɱɢɬɚɧɧɹ ɞɚɧɢɯ ɡ ɮɚɣɥɚ ɧɟɨɛɯɿɞɧɨ ɜɿɞɤɪɢɬɢ ɮɚɣɥ ɞɥɹ ɡɱɢɬɭɜɚɧɧɹ, 
ɩɪɢɡɧɚɱɢɬɢ ɮɚɣɥ ɩɪɢɫɬɪɨєɦ ɱɢɬɚɧɧɹ, ɡɞɿɣɫɧɢɬɢ ɱɢɬɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɜɿɞɩɨɜɿɞɧɨɝɨ ɩɪɟɞɢɤɚɬɚ ɱɢ ɩɪɚɜɢɥɚ ɚɛɨ ɛɭɞɶ-ɹɤɨɝɨ ɩɪɚɜɢɥɚ ɱɢ ɩɪɟɞɢɤɚɬɚ, ɳɨ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɰɿɥɹɦ ɩɪɨɝɪɚɦɢ ɿ ɡɚɤɪɢɬɢ ɮɚɣɥ. 

ȱɥɸɫɬɪɚɰɿєɸ ɫɤɚɡɚɧɨɦɭ ɫɥɭɠɢɬɶ ɬɚɤɢɣ ɡɚɩɢɫ 
openread(datafile, "FILE.DAT"), 

readdevice(datafile), 

<ɥɸɛɿ ɩɪɚɜɢɥɚ ɱɢ ɩɪɟɞɢɤɚɬɢ ɱɢɬɚɧɧɹ ɡ ɮɚɣɥɭ> 
<ɥɸɛɿ ɞɪɭɝɿ ɩɪɚɜɢɥɚ ɱɢ ɩɪɟɞɢɤɚɬɢ ɩɪɨɝɪɚɦɢ> 
closefile(datafile). 

Ⱦɥɹ ɦɨɞɢɮɿɤɚɰɿʀ ɮɚɣɥɚ, ɹɤɢɣ ɜɠɟ ɿɫɧɭє, ɧɟɨɛɯɿɞɧɚ ɩɪɨɰɟɞɭɪɚ, ɹɤɚ 
ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɡɚɩɢɫɭ ɱɢ ɱɢɬɚɧɧɹ ɡ ɮɚɣɥɚ. Ⱦɥɹ ɰɶɨɝɨ ɿɫɧɭє ɩɪɟɞɢɤɚɬ 
openmodify, ɹɤɢɣ ɭɫɩɿɲɧɢɣ ɬɿɥɶɤɢ ɹɤɳɨ ɬɚɤɢɣ ɮɚɣɥ ɿɫɧɭє. ȱɧɲɢɦɢ ɫɥɨɜɚɦɢ 

ɩɟɪɟɞ ɬɢɦ ɧɟɨɛɯɿɞɧɨ ɫɬɜɨɪɢɬɢ ɮɚɣɥ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɟɞɢɤɚɬɭ openwrite. 
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ɇɟɨɛɯɿɞɧɨ ɩɚɦ'ɹɬɚɬɢ, ɳɨ openwrite ɫɬɜɨɪɸє ɧɨɜɢɣ ɮɚɣɥ ɧɚɜɿɬɶ ɬɨɞɿ, ɤɨɥɢ 
ɮɚɣɥ ɡ ɬɚɤɢɦ ɿɦɟɧɟɦ ɜɠɟ ɿɫɧɭє, ɡɚɬɢɪɚɸɱɢ ɜ ɧɶɨɦɭ ɜɫɟ, ɳɨ ɬɚɦ ɡɧɚɯɨɞɢɥɨɫɹ. 

ȼɦɿɫɬɢɦɟ ɮɚɣɥɚ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɩɨɬɿɤ ɫɢɦɜɨɥɿɜ. Ʉɨɠɟɧ ɡ ɧɢɯ 
ɡɧɚɯɨɞɢɬɶɫɹ ɭ ɮɚɣɥɿ ɧɚ ɩɟɜɧɿɣ ɩɨɡɢɰɿʀ. ɉɨɡɢɰɿɹ ɮɚɣɥɚ ɜɢɡɧɚɱɚєɬɶɫɹ 
ɜɿɞɞɚɥɟɧɿɫɬɸ ɜɿɞ ɩɟɪɲɨɝɨ ɫɢɦɜɨɥɭ. Ɍɚɤ, ɩɟɪɲɢɣ ɫɢɦɜɨɥ ɡɚɣɦɚє ɧɭɥɶɨɜɭ 
ɩɨɡɢɰɿɸ, ɞɪɭɝɢɣ – ɩɟɪɲɭ ɿ ɬ.ɞ. ɍɹɜɢɦɨ ɫɨɛɿ ɧɟɜɢɞɢɦɢɣ ɜɤɚɡɿɜɧɢɤ, ɹɤɢɣ ɜɤɚɡɭє 
ɧɚ ɞɨɜɿɥɶɧɭ ɩɨɡɢɰɿɸ ɮɚɣɥɚ. ɉɪɢ ɜɿɞɤɪɢɬɬɿ ɮɚɥɚ ɧɚ ɦɨɞɢɮɿɤɚɰɿɸ ɰɟɣ ɜɤɚɡɿɜɧɢɤ 
ɡɦɿɳɭєɬɶɫɹ ɧɚ ɩɨɱɚɬɨɤ ɮɚɣɥɚ. Ɇɨɞɢɮɿɤɚɰɿɸ ɮɚɣɥɚ ɦɨɠɧɚ ɪɟɚɥɿɡɭɜɚɬɢ 
ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɬɚɤɢɯ ɤɪɨɤɿɜ: ɜɿɞɤɪɢɬɬɹ ɮɚɣɥɚ ɧɚ ɦɨɞɢɮɿɤɚɰɿɸ, ɩɟɪɟɚɞɪɟɫɚɰɿɹ 
ɩɪɢɫɬɪɨɸ ɜɢɜɨɞɭ ɜ ɮɚɣɥ, ɡɚɩɢɫ ɧɨɜɢɯ ɞɚɧɢɯ ɚɛɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɚɜɢɥ, ɳɨ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɰɿɥɹɦ ɩɪɨɝɪɚɦɢ, ɡɚɤɪɢɬɬɹ ɮɚɣɥɚ. ɐɹ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɞɿɣ 
ɡɚɩɢɫɭєɬɶɫɹ ɬɚɤ 

openmodify(datafile,"FILE.DAT"), 

writedevice(datafile), 

<ɩɪɚɜɢɥɚ ɞɥɹ ɜɢɛɿɪɤɨɜɨɝɨ ɡɚɩɢɫɭ ɜ ɮɚɣɥ> 
<ɛɭɞь-ɹɤɿ ɩɪɚɜɢɥɚ ɱɢ ɩɪɟɞɢɤɚɬɢ ɩɪɨɝɪɚɦɢ> 
closefile(datafile). 

 

Ⱦɥɹ ɞɨɩɢɫɭɜɚɧɧɹ ɞɚɧɢɯ ɜ ɤɿɧɟɰɶ ɮɚɣɥɚ, ɹɤɢɣ ɿɫɧɭє, ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɩɪɟɞɢɤɚɬ openappend. ɉɪɢ ɣɨɝɨ ɜɢɤɥɢɤɭ ɤɭɪɫɨɪ ɮɚɣɥɚ ɡɦɿɳɭєɬɶɫɹ ɜ ɤɿɧɟɰɶ 
ɮɚɣɥɚ. Ⱦɚɥɿ ɪɟɚɥɿɡɭɸɬɶɫɹ ɩɪɨɰɟɞɭɪɢ ɩɟɪɟɚɞɪɟɫɚɰɿʀ ɩɪɢɫɬɪɨɸ ɜɢɜɨɞɭ ɜ ɮɚɣɥ, 
ɞɨɩɢɫɭɜɚɧɧɹ ɞɚɧɢɯ, ɡɚɤɪɢɬɬɹ ɮɚɣɥɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɚɤɢɯ ɬɜɟɪɞɠɟɧɶ: 

openappend(datafile,"FILE.DAT"), 

writedevice(datafile), 

< ɛɭɞь-ɹɤɿ ɩɪɚɜɢɥɚ ɞɥɹ ɞɨɩɢɫɭɜɚɧɧɹ ɜ ɮɚɣɥ> 
< ɛɭɞь-ɹɤɿ ɿɧɲɿ ɩɪɚɜɢɥɚ ɱɢ ɩɪɟɞɢɤɚɬɢ ɩɪɨɝɪɚɦɢ> 
closefile(datafile). 

 
1.8.2. ɉɪɨɝɪɚɦɚ ɡɚɩɢɫɭ ɞɚɧɢɯ ɭ ɮɚɣɥ ɬɚ ɜɢɜɨɞɭ  ɧɚ ɟɤɪɚɧ 

əɤ ɩɪɢɤɥɚɞ ɪɨɡɝɥɹɧɟɦɨ ɩɪɨɝɪɚɦɭ, ɹɤɚ ɛɟɪɟ ɜɯɿɞɧɿ ɞɚɧɿ ɡ ɛɚɡɢ ɞɚɧɢɯ, ɚ 
ɪɟɡɭɥɶɬɚɬ ɡɚɩɢɫɭє ɧɚ ɟɤɪɚɧ ɿ ɜ ɮɚɣɥ ɧɚ ɞɢɫɤɭ: 

 

/* ȼɢɜɿɞ ɿɧɮɨɪɦɚɰɿʀ ɡ ɛɚɡɢ ɞɚɧɢɯ ɧɚ ɟɤɪɚɧ ɞɢɫɩɥɟɸ  
          ɿ ɜ ɮɚɣɥ ɧɚ ɞɢɫɤɭ */ 
domains 

 str = string 

 file = f1 

 

 

 

 

 

 

 

 

 

 



73 

predicates 

 data(str) 

 wrt_line 

goal 

 openwrite(f, "F.DAT"), 

 wrt_line, closefile(f1). 

clauses 

 data("ɉɪɨɝɪɚɦɚ ɱɢɬɚє ɞɚɧɿ ɡ ɛɚɡɢ ɞɚɧɢɯ"). 
 data("Ⱦɚɧɿ ɜɢɞɚɸɬьɫɹ ɧɚ ɟɤɪɚɧ"). 
 data("Ⱦɚɧɿ ɡɚɩɢɫɭɸɬьɫɹ ɜ ɮɚɣɥ"). 
 wrt_line :- data(L), write(L), nl, 

writedevice(f1),                

     write(L), nl, writedevice(screen), fail. 

wrt_line. 

/* Ʉɿɧɟɰь ɩɪɨɝɪɚɦɢ */ 
ȼ ɩɪɨɝɪɚɦɿ ɨɫɧɨɜɧɢɦ є ɩɪɚɜɢɥɨ wrt_line, ɹɤɟ ɜɢɤɨɪɢɫɬɨɜɭє ɦɟɬɨɞ 

ɩɨɜɟɪɧɟɧɧɹ (ɜɿɞɤɚɬɭ) ɩɿɫɥɹ ɧɟɭɫɩɿɯɭ. ɉɟɪɲɢɣ ɡ ɩɪɟɞɢɤɚɬɿɜ ɰɶɨɝɨ ɩɪɚɜɢɥɚ 
ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ L ɨɛ'єɤɬ ɩɟɪɲɨɝɨ ɬɜɟɪɞɠɟɧɧɹ data. ɐɟ ɡɧɚɱɟɧɧɹ 
ɞɪɭɤɭєɬɶɫɹ ɧɚ ɡɚɞɚɧɢɣ ɩɪɢɫɬɪɿɣ ɜɢɜɨɞɭ ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ, ɬɨɛɬɨ ɧɚ ɟɤɪɚɧ 
ɞɢɫɩɥɟɹ. ɇɚɫɬɭɩɧɿ ɬɪɢ ɩɪɟɞɢɤɚɬɢ ɩɟɪɟɚɞɪɟɫɨɜɭɸɬɶ ɜɢɜɿɞ ɜ ɮɚɣɥ, ɡɚɩɢɫɭɸɬɶ 
ɬɭɞɢ ɞɚɧɿ ɿ ɡɧɨɜɭ ɩɟɪɟɚɞɪɟɫɨɜɭɸɬɶ ɩɪɢɫɬɪɿɣ ɜɢɜɨɞɭ ɧɚ ɟɤɪɚɧ. ɉɪɟɞɢɤɚɬ fail 

ɜɢɤɥɢɤɚє ɩɨɜɟɪɧɟɧɧɹ ɞɨ ɧɚɫɬɭɩɧɨɝɨ ɩɪɟɞɢɤɚɬɚ data, ɬɚɤ, ɳɨ ɛɭɞɭɬɶ 
ɩɟɪɟɛɪɚɧɿ ɜɫɿ ɞɚɧɿ ɛɚɡɢ ɞɚɧɢɯ ɡ ɩɪɟɞɢɤɚɬɨɦ data. Ɉɫɬɚɧɧɿɣ ɩɪɟɞɢɤɚɬ 
wrt_line ɩɨɬɪɿɛɟɧ ɞɥɹ ɬɨɝɨ, ɳɨɛ ɡɚɞɨɜɨɥɶɧɢɬɢ ɰɿɥɶ, ɤɨɥɢ ɩɟɪɲɢɣ ɜɚɪɿɚɧɬ 
ɩɪɚɜɢɥɚ ɡɚɡɧɚɜ ɧɟɭɫɩɿɯ ɜɧɚɫɥɿɞɨɤ ɜɢɱɟɪɩɚɧɧɹ ɛɚɡɢ ɞɚɧɢɯ. 
 

1.8.3. ɉɪɨɝɪɚɦɚ ɡɱɢɬɭɜɚɧɧɹ ɞɚɧɢɯ ɡ ɮɚɣɥɚ ɬɚ ɜɢɜɨɞɭ ɧɚ ɟɤɪɚɧ 

Ⱦɥɹ ɩɪɨɰɟɫɭ ɡɱɢɬɭɜɚɧɧɹ ɞɚɧɢɯ ɿɡ ɜɠɟ ɿɫɧɭɸɱɨɝɨ ɮɚɣɥɚ ɧɟɨɛɯɿɞɧɨ 
ɜɿɞɤɪɢɬɢ ɮɚɣɥ ɞɥɹ ɡɱɢɬɭɜɚɧɧɹ, ɜɢɜɟɫɬɢ ɞɚɧɿ ɧɚ ɟɤɪɚɧ ɱɢ ɩɪɢɧɬɟɪ ɿ ɡɚɤɪɢɬɢ 
ɮɚɣɥ. ɐɟɣ ɩɪɨɰɟɫ ɿɥɸɫɬɪɭє ɬɚɤɚ ɩɪɨɝɪɚɦɚ 

/* ɑɢɬɚɧɧɹ ɞɚɧɢɯ ɡ ɮɚɣɥɚ ɿ ɜɢɜɿɞ ʀɯ ɧɚ ɟɤɪɚɧ */ 
 domains 

 str = string 

 file = f1 

predicates 

 r_w_line 

goal 
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 openread(f, "f1.dat"), 

  r_w_line, closefile(f1). 

clauses 

r_w_line :- readdevice(f1), not(eof(f1)), 

readln(L), writedevice(screen), write(L), nl, r_w_line. 

 r_w_line. 

/* ɤɿɧɟɰь ɩɪɨɝɪɚɦɢ */ 
 
Ɉɫɧɨɜɧɟ ɩɪɚɜɢɥɨ ɩɪɨɝɪɚɦɢ r_w_line ɜɢɤɨɪɢɫɬɨɜɭє ɜɛɭɞɨɜɚɧɢɣ 

ɩɪɟɞɢɤɚɬ eof, ɹɤɢɣ ɦɚє ɭɫɩɿɯ, ɹɤɳɨ ɜɢɹɜɥɟɧɢɣ ɤɿɧɟɰɶ ɮɚɣɥɚ. əɤɳɨ ɜ ɩɪɨɰɟɫɿ 
ɡɱɢɬɭɜɚɧɧɹ ɡ ɮɚɣɥɚ ɞɨɫɹɝɧɭɬɢɣ ɤɿɧɟɰɶ ɮɚɣɥɚ, ɬɨ ɧɿɹɤɢɯ ɱɢɬɚɧɶ ɛɿɥɶɲɟ ɧɟ 
ɜɿɞɛɭɞɟɬɶɫɹ. ɇɟɭɫɩɿɲɧɨɸ ɛɭɞɟ ɛɭɞɶ-ɹɤɚ ɰɿɥɶ, ɹɤɚ ɧɚɦɚɝɚєɬɶɫɹ ɜɢɤɨɧɚɬɢ 
ɱɢɬɚɧɧɹ ɩɪɢ ɜɤɚɡɿɜɧɢɤɭ ɧɚ ɤɿɧɟɰɶ ɮɚɣɥɚ. 

ɇɚ ɩɪɢɪɨɞɧɿɣ ɦɨɜɿ ɜɢɤɨɪɢɫɬɚɧɧɹ eof ɡ ɥɨɝɿɱɧɢɦ ɡɚɩɟɪɟɱɟɧɧɹɦ ɧɚ f 

ɦɨɠɧɚ ɿɧɬɟɪɩɪɟɬɭɜɚɬɢ ɬɚɤ: "ɉɪɨɞɨɜɠɭɜɚɬɢ ɱɢɬɚɬɢ ɿ ɞɪɭɤɭɜɚɬɢ ɞɨɬ, ɞɨɤɢ ɧɟ 
ɛɭɞɟ ɞɨɫɹɝɧɭɬɢɣ ɤɿɧɟɰɶ ɮɚɣɥɚ". ɉɪɟɞɢɤɚɬ nl ɩɪɢ ɡɚɩɢɫɭ ɞɚє ɨɡɧɚɤɭ ɤɿɧɰɹ 
ɪɹɞɤɚ. ȼɿɞɩɨɜɿɞɧɨ readln ɡɱɢɬɭє ɞɚɧɿ ɞɨ ɰɿєʀ ɨɡɧɚɤɢ: ɤɨɦɛɿɧɚɰɿʀ ɫɢɦɜɨɥɿɜ CR 
- LF – ɩɨɜɟɪɧɟɧɧɹ ɤɚɪɟɬɤɢ ɿ ɩɟɪɟɜɟɞɟɧɧɹ ɪɹɞɤɚ (ʀɯ ɤɨɞ ASCII 13 ɿ 10). 

Ɉɫɬɚɧɧɿ ɞɜɚ ɩɪɟɞɢɤɚɬɢ ɩɪɚɜɢɥɚ ɩɟɪɟɚɞɪɟɫɨɜɭɸɬɶ ɜɢɜɿɞ ɧɚ ɟɤɪɚɧ ɿ ɜɢɜɨɞɹɬɶ 
ɬɭɞɢ ɞɚɧɿ. əɤɳɨ ɛɿɥɶɲɟ ɩɟɪɟɚɞɪɟɫɚɰɿɣ ɜɢɜɨɞɭ ɜ ɩɪɨɝɪɚɦɿ ɧɟɦɚє, ɬɨ ɰɟɣ 
ɩɪɟɞɢɤɚɬ writedevice(screen) ɧɟ є ɨɛɨɜ'ɹɡɤɨɜɢɦ. ɏɨɱɚ ɣɨɝɨ ɜɤɥɸɱɟɧɧɹ 
ɜ ɩɪɨɝɪɚɦɭ ɧɟ є ɩɨɦɢɥɤɨɸ, ɛɿɥɶɲɟ ɬɨɝɨ, ɹɜɧɢɣ ɨɩɢɫ ɜɢɜɨɞɭ є ɨɡɧɚɤɨɸ 
ɧɚɞɿɣɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

 

1.8.4. ɉɪɨɝɪɚɦɚ ɡɱɢɬɭɜɚɧɧɹ ɞɚɧɢɯ ɡ ɤɥɚɜɿɚɬɭɪɢ ɬɚ ɡɚɩɢɫ ɭ ɮɚɣɥ 

Ɉɞɧɿєɸ ɡ ɧɚɣɩɨɲɢɪɟɧɿɲɢɯ ɨɩɟɪɚɰɿɣ ɩɪɢ ɪɨɛɨɬɿ ɡ ɮɚɣɥɚɦɢ є ɜɜɿɞ ɞɚɧɢɯ ɡ 
ɤɥɚɜɿɚɬɭɪɢ ɡ ɩɨɞɚɥɶɲɢɦ ʀɯ ɡɚɫɢɥɚɧɧɹɦ ɭ ɮɚɣɥ ɧɚ ɞɢɫɤ. Ɍɚɤɚ ɩɪɨɝɪɚɦɚ 
ɪɟɚɥɿɡɭє ɩɪɨɰɟɞɭɪɭ ɡɚɩɢɫɭ ɞɚɧɢɯ ɭ ɮɚɣɥ ɩɪɢ ʀɯ ɡɱɢɬɭɜɚɧɧɿ ɡ ɤɥɚɜɿɚɬɭɪɢ: 

 
/* Ɂɱɢɬɭɜɚɧɧɹ ɞɚɧɢɯ ɡ ɤɥɚɜɿɚɬɭɪɢ ɿ ɡɚɩɢɫ ʀɯ ɭ ɮɚɣɥ 

ɧɚ ɞɢɫɤɭ */ 
domains 

 file = f1 

 dstr, cstr = string 

 predicates 

 readln(dstr, cstr) 
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 create_a_file 

goal 

 create_a_file. 

 clauses 

 create_a_file :-  

write("ȼɜɟɞɿɬь ɿɦ'ɹ ɮɚɣɥɚ"), readln(F), 

openwrite(f1,F),  

writedevice(f1), readln(Dstr), concat(Dstr, 

"\13\10", Cstr), 

readln(Dstr, Cstr), closefile(f1). 

  readln("done", _) :- !. 

 

readln(_,Cstr) :- 

write(Cstr), readln(Dstr1), concat(Dstr1, "\13\10", 

Cstr1),  

writedevice(f1), readln(Dstr1, Cstr1). 

/* ɤɿɧɟɰь ɩɪɨɝɪɚɦɢ */ 
 ȱɦ'ɹ ɮɚɣɥɚ, ɤɭɞɢ ɛɭɞɭɬɶ ɡɚɩɢɫɭɜɚɬɢɫɹ ɞɚɧɿ, ɡɚɩɢɬɭєɬɶɫɹ ɡ ɟɤɪɚɧɚ 

ɞɢɫɩɥɟɹ. Ⱦɥɹ ɡɚɤɿɧɱɟɧɧɹ ɡɚɩɢɫɭ ɧɟɨɛɯɿɞɧɨ ɜɜɟɫɬɢ ɫɥɨɜɨ done – ɡɪɨɛɥɟɧɨ, ɿ 
ɧɚɬɢɫɧɭɬɢ enter. ɋɬɜɨɪɟɧɧɹ ɮɚɣɥɚ ɧɚ ɰɶɨɦɭ ɡɚɤɿɧɱɭєɬɶɫɹ. Ⱦɚɥɿ ɩɪɟɞɢɤɚɬ 
readln(F) ɩɪɚɜɢɥɚ create_a_file ɡɱɢɬɭє ɩɟɪɲɢɣ ɡ ɜɜɟɞɟɧɢɯ ɪɹɞɤɿɜ ɡ 
ɤɥɚɜɿɚɬɭɪɢ, ɩɪɟɞɢɤɚɬ concat ɩɪɢєɞɧɭє ɞɨ ɧɟʀ ɤɨɦɛɿɧɚɰɿɸ CR-LF, ɳɨ 
ɩɨɬɪɿɛɧɨ ɩɪɢ ɩɨɞɚɥɶɲɨɦɭ ɡɱɢɬɭɜɚɧɧɿ ɡ ɮɚɣɥɚ. Ɋɟɡɭɥɶɬɚɬ Cstr ɡɚɩɢɫɭєɬɶɫɹ ɜ 
ɮɚɣɥ. Ⱦɚɥɿ ɜɢɤɥɢɤɚєɬɶɫɹ ɩɪɚɜɢɥɨ readln, ɹɤɟ ɩɪɨɞɨɜɠɭє ɱɢɬɚɧɧɹ ɿ ɡɚɩɢɫ. 
ɉɟɪɲɢɣ ɣɨɝɨ ɜɚɪɿɚɧɬ ɭɫɩɿɲɧɢɣ, ɹɤɳɨ Dstr ɦɚє ɡɧɚɱɟɧɧɹ done. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɱɤɢ ɩɟɪɟɪɢɜɚє ɦɨɠɥɢɜɿɫɬɶ ɩɨɜɟɪɧɟɧɧɹ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ 
ɜɜɨɞɭ ɞɚɧɢɯ. 

Ⱦɪɭɝɢɣ ɜɚɪɿɚɧɬ ɩɪɚɜɢɥɚ ɜɢɤɨɪɢɫɬɨɜɭє ɩɨɲɢɪɟɧɢɣ ɫɩɨɫɿɛ 
ɜɢɩɟɪɟɞɠɭɜɚɥɶɧɨɝɨ ɱɢɬɚɧɧɹ. ɋɩɨɱɚɬɤɭ ɩɪɚɜɢɥɨ readLn ɜɜɨɞɢɬɶ ɪɹɞɨɤ, 
ɨɬɪɢɦɚɧɢɣ ɡɚ ɞɨɩɨɦɨɝɨɸ concat ɜ ɮɚɣɥ. Ɂɦɿɧɧɚ Dstr1 ɨɡɧɚɱɭєɬɶɫɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɧɨɜɨɝɨ ɪɹɞɤɚ, ɜɜɟɞɟɧɨɝɨ ɡ ɤɥɚɜɿɚɬɭɪɢ, ɹɤɢɣ ɡɱɿɩɥɸєɬɶɫɹ ɡ 
ɤɨɦɛɿɧɚɰɿєɸ CR-LF ɿ ɮɨɪɦɭєɬɶɫɹ ɡɦɿɧɧɚ Cstr1. ȼɢɜɿɞ ɩɟɪɟɚɞɪɟɫɨɜɭєɬɶɫɹ ɜ 
ɮɚɣɥ ɧɚ ɞɢɫɤ ɿ ɰɟɣ ɪɹɞɨɤ ɩɨɩɚɞɟ ɜ ɮɚɣɥ ɧɚ ɩɨɱɚɬɤɭ ɧɨɜɨɝɨ ɤɨɥɚ ɪɟɤɭɪɫɿʀ 
readln. 

Ʉɨɠɟɧ ɫɢɦɜɨɥ ɭ ɮɚɣɥɿ ɦɚє ɩɟɜɧɭ ɩɨɡɢɰɿɸ ɿ ɜɤɚɡɿɜɧɢɤ ɮɚɣɥɚ ɦɨɠɟ ɛɭɬɢ 
ɜɫɬɚɧɨɜɥɟɧɢɣ ɧɚ ɛɭɞɶ-ɹɤɭ ɡ ɧɢɯ. Ɏɚɣɥɢ ɡ ɬɚɤɨɸ ɮɨɪɦɨɸ ɞɨɫɬɭɩɭ ɞɨ ɞɚɧɢɯ 
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ɧɚɡɢɜɚɸɬɶɫɹ ɮɚɣɥɚɦɢ ɩɪɹɦɨɝɨ ɞɨɫɬɭɩɭ. Ⱦɥɹ ɪɨɛɨɬɢ ɡ ɧɢɦɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɩɪɟɞɢɤɚɬɢ openmodify ɿ filepos. Ɏɨɪɦɚ ɡɚɩɢɫɭ filepos ɬɚɤɚ: 

filepos (Name, Pos, Mode) 

ɞɟ Name – ɥɨɝɿɱɧɟ ɿɦ'ɹ ɮɚɣɥɚ; 
Pos – ɞɿɣɫɧɟ ɱɢɫɥɨ, ɹɤɟ ɜɤɚɡɭє ɩɨɡɢɰɿɸ ɜ ɮɚɣɥɿ, ɡ ɹɤɨʀ ɛɭɞɟ ɡɱɢɬɚɧɢɣ ɱɢ 

ɡɚɩɢɫɚɧɢɣ ɫɢɦɜɨɥ; 
Mode – ɧɚɛɭɜɚє ɡɧɚɱɟɧɧɹ 0,1,2, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɹɤɨɝɨ ɜɿɞɪɚɯɨɜɭєɬɶɫɹ 

ɡɦɿɳɟɧɧɹ ɜɿɞ ɩɨɱɚɬɤɭ ɮɚɣɥɚ, ɩɨɬɨɱɧɨʀ ɩɨɡɢɰɿʀ ɚɛɨ ɤɿɧɰɹ ɮɚɣɥɚ. 
ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɰɟɣ ɩɪɟɞɢɤɚɬ, ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɞɚɧɿ ɜ ɛɭɞɶ-ɹɤɟ ɦɿɫɰɟ 

ɮɚɣɥɚ ɚɛɨ ɡɱɢɬɚɬɢ ɣɨɝɨ ɡ ɛɭɞɶ-ɹɤɨɝɨ ɦɿɫɰɹ. 
 

1.8.5. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɛɭɞɨɜɚɧɢɯ ɩɪɟɞɢɤɚɬɿɜ ɞɥɹ ɪɨɛɨɬɢ ɡ ɮɚɣɥɚɦɢ. 
2. ɇɚɜɟɫɬɢ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɢ ɞɥɹ ɡɱɢɬɭɜɚɧɧɹ ɞɚɧɢɯ ɡ ɤɥɚɜɿɚɬɭɪɢ 

ɬɚ ɡɚɩɢɫ ʀɯ ɭ ɮɚɣɥ ɧɚ ɞɢɫɤɭ. 
3. ɇɚɩɢɫɚɬɢ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɢ ɞɥɹ ɡɱɢɬɭɜɚɧɧɹ ɞɚɧɢɯ ɡ ɛɚɡɢ 

ɞɚɧɢɯ ɉɪɨɥɨɝɭ, ɜɢɜɟɞɟɧɧɹ ʀɯ ɧɚ ɟɤɪɚɧ ɞɢɫɩɥɟɹ ɬɚ ɡɚɩɢɫ ɭ ɮɚɣɥ ɧɚ ɞɢɫɤɭ. 
4. ɇɚ ɉɫɟɜɞɨ-ɉɪɨɥɨɡɿ ɩɨɛɭɞɭɜɚɬɢ ɩɪɟɞɢɤɚɬ ɞɨɡɚɩɢɫɭ ɞɚɧɢɯ ɜ 

ɤɿɧɟɰɶ ɮɚɣɥɚ ɿɡ ɡɚɞɚɧɢɦ ɿɦ'ɹɦ. 
5. ɇɚɩɢɫɚɬɢ ɩɪɨɝɪɚɦɭ ɡɱɢɬɭɜɚɧɧɹ ɞɚɧɢɯ ɡ ɟɤɪɚɧɚ, ɡɚɩɢɫɭɜɚɧɧɹ ʀɯ ɭ 

ɮɚɣɥ ɬɚ ɜɢɜɟɞɟɧɧɹ ɧɚ ɞɪɭɤ. 
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Ɋɨɡɞɿɥ 2. ɉɨɛɭɞɨɜɚ ɩɪɢɤɥɚɞɧɢɯ ɩɪɨɝɪɚɦ ɦɨɜɨɸ ɥɨɝɿɤɢ 

 

2.1. ɋɬɜɨɪɟɧɧɹ ɞɢɧɚɦɿɱɧɨʀ ɛɚɡɢ ɞɚɧɢɯ 
 

2.1.1. Ɉɫɧɨɜɧɿ ɩɨɧɹɬɬɹ ɛɚɡ ɞɚɧɢɯ 

Ȼɚɡɚ ɞɚɧɢɯ (ȻȾ), ɡɚɩɢɫɚɧɚ ɧɚ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ, ɩɨɞɚєɬɶɫɹ ɧɚɛɨɪɨɦ 
ɫɢɦɜɨɥɿɜ ɿ ɰɢɮɪ (ɮɚɤɬɿɜ ɿ ɩɪɚɜɢɥ), ɡɚɩɢɫɚɧɢɯ ɜ ɫɢɧɬɚɤɫɢɱɧɨ ɩɪɚɜɢɥɶɧɿɣ 
ɮɨɪɦɿ. ɐɹ ɭɩɨɪɹɞɤɨɜɚɧɚ ɫɭɤɭɩɧɿɫɬɶ є ɜɦɿɫɬɨɦ ɛɚɡɢ ɞɚɧɢɯ. 

Ⱦɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɞɨɫɬɭɩɭ ɞɨ ɞɚɧɢɯ ɜ ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ 
ɩɟɪɟɞɛɚɱɟɧɚ ɦɨɠɥɢɜɿɫɬɶ ɞɨɩɢɫɭɜɚɧɧɹ, ɜɢɥɭɱɟɧɧɹ ɿ ɤɨɪɢɝɭɜɚɧɧɹ ɞɚɧɢɯ. ɐɿ 
ɮɭɧɤɰɿʀ ɪɟɚɥɿɡɭɸɬɶ ɫɩɟɰɿɚɥɶɧɿ ɩɪɟɞɢɤɚɬɢ. ɋɭɤɭɩɧɿɫɬɶ ɛɚɡɢ ɞɚɧɢɯ ɬɚ 
ɜɿɞɩɨɜɿɞɧɢɯ ɩɪɨɝɪɚɦ ɭɩɪɚɜɥɿɧɧɹ ɧɢɦɢ ɭɬɜɨɪɸɸɬɶ ɫɢɫɬɟɦɭ ɤɟɪɭɜɚɧɧɹ ɛɚɡɨɸ 
ɞɚɧɢɯ (ɋɄȻȾ). 

ȱɫɧɭɸɬɶ ɬɪɢ ɞɨɛɪɟ ɜɿɞɨɦɿ ɦɨɞɟɥɿ ɨɪɝɚɧɿɡɚɰɿʀ ȻȾ. ɐɟ ɿєɪɚɪɯɿɱɧɚ ɦɨɞɟɥɶ, 
ɦɟɪɟɠɟɜɚ ɦɨɞɟɥɶ ɿ ɪɟɥɹɰɿɣɧɚ ɦɨɞɟɥɶ. ȼ ɿєɪɚɪɯɿɱɧɿɣ ɦɨɞɟɥɿ ɞɚɧɿ ɡɛɟɪɿɝɚɸɬɶɫɹ ɜ 
ɨɤɪɟɦɢɯ ɦɨɞɭɥɹɯ, ɹɤɿ ɦɚɸɬɶ ɜɫɬɚɧɨɜɥɟɧɢɣ ɩɪɿɨɪɢɬɟɬ. ɍ ɦɟɪɟɠɟɜɿɣ ɦɨɞɟɥɿ 
ɞɚɧɿ ɦɿɫɬɹɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɡɜ'ɹɡɚɧɢɯ ɦɨɞɭɥɿɜ, ɳɨ ɭɬɜɨɪɸɸɬɶ ɦɟɪɟɠɭ. ɍ 
ɪɟɥɹɰɿɣɧɿɣ ȻȾ ɞɚɧɿ ɡɛɟɪɿɝɚɸɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɨɤɪɟɦɢɯ ɬɚɛɥɢɰɶ. ȼ ɫɭɱɚɫɧɢɯ 
ɋɄȻȾ ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɪɟɥɹɰɿɣɧɿ ɦɨɞɟɥɿ. ȼ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɬɚɤɿ 
ɦɨɞɟɥɿ ɥɟɝɤɨ ɪɟɚɥɿɡɭɸɬɶɫɹ. 

 
2.1.2. Ɏɚɣɥ ɛɚɡɢ ɞɚɧɢɯ 

Ɏɚɣɥ ɛɚɡɢ ɞɚɧɢɯ ɹɜɥɹє ɫɨɛɨɸ ɧɚɛɿɪ ɡɜ’ɹɡɚɧɢɯ ɦɿɠ ɫɨɛɨɸ ɡɚɩɢɫɿɜ. Ɏɚɣɥ 
ȻȾ ɦɚє ɜɢɝɥɹɞ ɩɪɨɫɬɨɝɨ ɮɚɣɥɚ, ɚɥɟ ɞɚɧɿ, ɹɤɿ ɜɿɧ ɦɿɫɬɢɬɶ, ɦɚɸɬɶ ɩɟɜɧɭ 
ɜɧɭɬɪɿɲɧɸ ɨɪɝɚɧɿɡɚɰɿɸ. Ⱦɚɧɿ ɜɫɟɪɟɞɢɧɿ ɤɨɠɧɨɝɨ ɡɚɩɢɫɭ ɦɚɸɬɶ ɨɞɧɚɤɨɜɭ 
ɫɬɪɭɤɬɭɪɭ. ɑɚɫɬɨ є ɨɞɢɧ ɫɩɟɰɿɚɥɶɧɢɣ ɡɚɩɢɫ, ɜ ɹɤɨɦɭ ɩɨɞɚɧɨ ɫɩɨɫɿɛ ɨɪɝɚɧɿɡɚɰɿʀ 
ɡɚɩɢɫɿɜ. ɐɹ ɬɚɛɥɢɰɹ (ɫɯɟɦɚ) ɜɿɞɿɝɪɚє ɪɨɥɶ “ɤɚɪɬɢ”, ɤɟɪɭɸɱɢɫɶ ɹɤɨɸ, ɋɄȻȾ 
ɩɪɚɰɸє ɡ ɞɚɧɢɦɢ. 

Ɏɚɣɥ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɡɚɩɢɫɿɜ. ɋɜɨєɸ ɱɟɪɝɨɸ, ɡɚɩɢɫ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ 
ɩɨɥɿɜ. Ʉɨɠɧɟ ɩɨɥɟ ɦɿɫɬɢɬɶ ɱɚɫɬɢɧɭ ɞɚɧɢɯ. əɤ ɩɪɢɤɥɚɞ ɪɨɡɝɥɹɧɟɦɨ ɛɚɡɭ ɞɚɧɢɯ, 
ɹɤɭ ɫɬɜɨɪɟɧɨ ɧɚ ɨɫɧɨɜɿ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɡɚɪɩɥɚɬɧɸ ɩɪɚɰɿɜɧɢɤɿɜ ɞɟɹɤɨʀ 
ɤɨɦɩɚɧɿʀ. Ⱦɚɧɿ ɦɨɠɭɬɶ ɛɭɬɢ ɨɪɝɚɧɿɡɨɜɚɧɿ ɭ ɜɢɝɥɹɞɿ ɮɚɣɥɚ ɡɚɩɢɫɿɜ, ɳɨ 
ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥ. 2.1. 
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Ɍɚɛɥɢɰɹ 2.1  

ɋɬɪɭɤɬɭɪɚ ɮɚɣɥɚ ɛɚɡɢ ɞɚɧɢɯ 

 ɉɨɥɟ ɿɦɟɧɿ ɉɨɥɟ ɜɿɞɞɿɥɭ ɉɨɥɟ ɫɬɚɜɤɢ 
Зɚɩɢɫ 1 John Walker ACCT 3.5 

Зɚɩɢɫ 2 Tom Sellack OPER 4.5 

Зɚɩɢɫ 3 Jack Hunter ADVE 4.5 

Зɚɩɢɫ 4 Sam Ray DATA 6.5 

 

Ʉɨɠɟɧ ɡɚɩɢɫ ɦɿɫɬɢɬɶ ɬɪɢ ɩɨɥɹ, ɹɤɿ ɦɚɸɬɶ ɿɦɟɧɚ NAME (ɿɦ’ɹ), 
DEPARTMENɌ (ɜɿɞɞɿɥ) ɿ RATE (ɫɬɚɜɤɚ). ȼɦɿɫɬ ɩɨɥɿɜ ɩɟɪɲɨɝɨ ɡɚɩɢɫɭ – 

John Walker, ACCT ɿ 3.5. Ɍɚɤɚ ɫɬɪɭɤɬɭɪɚ ɞɨɜɨɥɿ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɪɟɥɹɰɿɣɧɢɯ 
ɛɚɡ ɞɚɧɢɯ. 

Ȼɚɡɨɜɿ ɨɩɟɪɚɰɿʀ ɪɨɛɨɬɢ ɡ ɮɚɣɥɚɦɢ ɬɚɤɿ: ɞɨɞɚɜɚɧɧɹ ɧɨɜɢɯ ɡɚɩɢɫɿɜ, 
ɦɨɞɢɮɿɤɚɰɿɹ ɪɚɧɿɲɟ ɡɚɩɢɫɚɧɢɯ ɿ ɡɚɩɢɬɢ ɜ ȻȾ.  

Ɂɚɡɜɢɱɚɣ ɜɫɿ ɡɚɩɢɫɢ ɮɚɣɥɚ ȻȾ ɦɚɸɬɶ ɨɞɧɚɤɨɜɭ ɞɨɜɠɢɧɭ, ɬɨɦɭ 
ɪɨɡɦɿɳɟɧɧɹ ɛɭɞɶ-ɹɤɨɝɨ ɡɚɩɢɫɭ ɜ ɮɚɣɥɿ ɜɢɡɧɚɱɢɬɢ ɥɟɝɤɨ. ȼ ȻȾ ɧɚ Ɍɭɪɛɨ-
ɉɪɨɥɨɡɿ ɡɚɩɢɫɢ ɜ ɮɚɣɥɿ ɧɟ ɨɛɨɜ’ɹɡɤɨɜɨ ɨɞɧɚɤɨɜɨʀ ɞɨɜɠɢɧɢ, ɨɫɤɿɥɶɤɢ ɡɚɩɢɫɢ 
ɪɨɡɬɚɲɨɜɚɧɿ ɡɚ ɲɚɛɥɨɧɨɦ. 

 

2.1.3. Ɋɟɥɹɰɿɣɧɿ ɛɚɡɢ ɞɚɧɢɯ 
Ⱦɚɧɿ ɜ ɪɟɥɹɰɿɣɧɢɯ ɦɨɞɟɥɹɯ  ɩɨɞɚɸɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɬɚɛɥɢɰɶ, ɳɨ 

ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɪɹɞɤɿɜ ɿ ɫɬɨɜɩɰɿɜ (ɬɚɛɥ. 2.2).  
Ɍɚɛɥɢɰɹ 2.2 

ȼɿɞɧɨɲɟɧɧɹ ɛɚɡɢ ɞɚɧɢɯ 
 Ⱥɬɪɢɛɭɬ 1 

(ɿɦ’ɹ) 
Ⱥɬɪɢɛɭɬ 2 
(ɤɨɦɚɧɞɚ) 

Ⱥɬɪɢɛɭɬ 3 
(ɩɨɡɢɰɿɹ)  

ȿɥɟɦɟɧɬ 
ɜɿɞɧɨɲɟɧɧɹ 1

Dan Marino Miami Dophins QB 

ȿɥɟɦɟɧɬ 
ɜɿɞɧɨɲɟɧɧɹ 2

Richard Dent Chicago ȼɟars DE 

ȿɥɟɦɟɧɬ 
ɜɿɞɧɨɲɟɧɧɹ 3

Bernie Kosar Cleveland 

Browns 

QB 

ȿɥɟɦɟɧɬ 
ɜɿɞɧɨɲɟɧɧɹ 4

Doug Cosbie Dallas Cowboys TE 

ȿɥɟɦɟɧɬ 
ɜɿɞɧɨɲɟɧɧɹ 5

Mark Malone Pittsburgh 

Steelers 

QB 
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ɐɹ ɬɚɛɥɢɰɹ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɬɪɶɨɯ ɫɬɨɜɩɱɢɤɿɜ ɿ ɩ’ɹɬɢ ɪɹɞɤɿɜ. ȼ ɧɿɣ 
ɤɿɥɶɤɿɫɬɶ ɟɥɟɦɟɧɬɿɜ ɜɿɞɧɨɲɟɧɧɹ ɞɨɪɿɜɧɸє 5, ɚ ɤɿɥɶɤɿɫɬɶ ɚɬɪɢɛɭɬɿɜ – 3. ȱɦ'ɹ 
"ɝɪɚɜɟɰь" є ɧɚɡɜɨɸ ɭɫɿєʀ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ. Ƚɪɚɜɟɰɶ є ɜɿɞɧɨɲɟɧɧɹɦ. ȱɦ'ɹ 
ɫɬɨɜɩɱɢɤɚ ɡɚɞɚє ɿɦ'ɹ ɚɬɪɢɛɭɬɚ, ɳɨ ɡɜ'ɹɡɚɧɢɣ ɭ ɬɚɛɥɢɰɿ ɡ ɿɧɲɢɦɢ ɚɬɪɢɛɭɬɚɦɢ. 
Ⱦɥɹ ɜɿɞɧɨɲɟɧɧɹ "player" ɜɜɟɞɟɧɿ ɬɪɢ ɚɬɪɢɛɭɬɢ. ɇɚɛɿɪ ɚɬɪɢɛɭɬɿɜ, ɭ ɧɚɫ 
ɚɬɪɢɛɭɬɢ Name (ɿɦ’ɹ), Team (ɤɨɦɚɧɞɚ) ɿ Position (ɩɨɡɢɰɿɹ), ɧɚɡɢɜɚɸɬɶ 
ɪɟɥɹɰɿɣɧɨɸ ɫɯɟɦɨɸ. Ʉɿɥɶɤɿɫɬɶ ɫɬɨɜɩɱɢɤɿɜ (ɚɬɪɢɛɭɬɿɜ) ɧɚɡɢɜɚɸɬɶ ɚɪɧɿɫɬɸ 
ɜɿɞɧɨɲɟɧɧɹ. Ⱥɪɧɿɫɬɶ ɜɿɞɧɨɲɟɧɧɹ "player" ɞɨɪɿɜɧɸє 3. 

Ɋɹɞɨɤ ɬɚɛɥɢɰɿ ɜ ɪɟɥɹɰɿɣɧɿɣ ɛɚɡɿ ɞɚɧɢɯ ɡɜɢɱɚɣɧɨ ɧɚɡɢɜɚɸɬɶ ɟɥɟɦɟɧɬɨɦ 
ɜɿɞɧɨɲɟɧɧɹ. ɍ ɧɚɲɨɦɭ ɩɪɢɤɥɚɞɿ ɩɟɪɲɢɦ ɟɥɟɦɟɧɬɨɦ ɜɿɞɧɨɲɟɧɧɹ є 

Dan Marino, Miami Dolphins, QB 

Ʉɿɥɶɤɿɫɬɶ ɟɥɟɦɟɧɬɿɜ ɜɿɞɧɨɲɟɧɧɹ ɧɚɡɢɜɚɸɬɶ ɩɨɬɭɠɧɿɫɬɸ ɜɿɞɧɨɲɟɧɧɹ. 
ɉɨɬɭɠɧɿɫɬɶ ɜɿɞɧɨɲɟɧɧɹ "player" ɞɨɪɿɜɧɸє 5. 

Ɍɚɛɥɢɰɹ 2.3 

ȿɤɜɿɜɚɥɟɧɬɧɟ ɜɿɞɧɨɲɟɧɧɹ ɛɚɡɢ ɞɚɧɢɯ ɜ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ 
Ɋɿɡɧɿ ɜɚɪɿɚɧɬɢ 
ɬɜɟɪɞɠɟɧɧɹ 

Ɉɛ’єɤɬ 1 
(ɿɦ’ɹ) 

Ɉɛ’єɤɬ 2 
(ɤɨɦɚɧɞɚ) 

Ɉɛ’єɤɬ 3 
(ɩɨɡɢɰɿɹ) 

Ɍɜɟɪɞɠɟɧɧɹ 1 Dan Marino Miami Dophins QB 

Ɍɜɟɪɞɠɟɧɧɹ 2 Richard Dent Chicago ȼɟars DE 

Ɍɜɟɪɞɠɟɧɧɹ 3 Bernie Kosar Cleveland Browns QB 

Ɍɜɟɪɞɠɟɧɧɹ 4 Doug Cosbie Dallas Cowboys TE 

Ɍɜɟɪɞɠɟɧɧɹ 5 Mark Malone Pittsburgh Steelers QB 

 

ɍ ɧɚɜɟɞɟɧɿɣ ɬɚɛɥ. 2.3 ɤɿɥɶɤɿɫɬɶ ɪɿɡɧɢɯ ɬɜɟɪɞɠɟɧɶ ɞɨɪɿɜɧɸє ɩ’ɹɬɢ, ɚ 
ɤɿɥɶɤɿɫɬɶ ɨɛ’єɤɬɿɜ – ɬɪɶɨɦ. 

ɍ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɿɫɧɭɸɬɶ ɫɩɟɰɿɚɥɶɧɿ ɡɚɫɨɛɢ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɛɚɡ ɞɚɧɢɯ. 
ȼɨɧɢ ɪɨɡɪɚɯɨɜɚɧɿ ɧɚ ɪɨɛɨɬɭ ɡ ɪɟɥɹɰɿɣɧɢɦɢ ɛɚɡɚɦɢ ɞɚɧɢɯ, ɬɨɦɭ ɳɨ Ɍɭɪɛɨ-
ɉɪɨɥɨɝ ɨɫɨɛɥɢɜɨ ɡɪɭɱɧɢɣ ɞɥɹ ɧɚɩɢɫɚɧɧɹ ɞɿɚɥɨɝɨɜɨʀ ɫɢɫɬɟɦɢ ɫɚɦɟ ɞɥɹ 
ɪɟɥɹɰɿɣɧɨʀ ȻȾ: ɜɧɭɬɪɿɲɧɿ ɩɪɨɰɟɞɭɪɢ ɦɨɜɢ ɡɞɿɣɫɧɸɸɬɶ ɚɜɬɨɦɚɬɢɱɧɭ ɜɢɛɿɪɤɭ 
ɮɚɤɬɿɜ ɡ ɩɨɬɪɿɛɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ ɜɿɞɨɦɢɯ ɩɚɪɚɦɟɬɪɿɜ ɿ ɩɪɢɫɜɨɸɸɬɶ ɡɧɚɱɟɧɧɹ 
ɳɟ ɧɟ ɜɢɡɧɚɱɟɧɢɦ. Ɍɚɤɢɣ ɦɟɯɚɧɿɡɦ ɞɚє ɡɦɨɝɭ ɡɧɚɯɨɞɢɬɢ ɜɫɿ ɧɚɹɜɧɿ ɜɿɞɩɨɜɿɞɿ 
ɧɚ ɡɪɨɛɥɟɧɢɣ ɡɚɩɢɬ.  

ɉɨɪɿɜɧɸɸɱɢ ɬɚɛɥ. 5 ɿ 6, ɦɨɠɧɚ ɩɨɦɿɬɢɬɢ ɫɯɨɠɿɫɬɶ ɦɿɠ ɫɬɚɧɞɚɪɬɧɨɸ 
ɪɟɥɹɰɿɣɧɨɸ ɛɚɡɨɸ ɞɚɧɢɯ ɿ ɛɚɡɨɸ ɞɚɧɢɯ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ. ɓɨɛ ɡɪɨɡɭɦɿɬɢ, 
ɹɤ ɭ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɪɟɚɥɿɡɭєɬɶɫɹ ɡɜɟɪɬɚɧɧɹ ɞɨ ȻȾ, ɪɨɡɝɥɹɧɟɦɨ ɡɚɩɢɬ 

player ("Bernie Kosar", Team,Pos). 

ɍ ɰɶɨɦɭ ɬɜɟɪɞɠɟɧɧɿ Team ɿ Pos є ɡɦɿɧɧɢɦɢ, ɡɧɚɱɟɧɧɹ ɹɤɢɯ ɩɨɬɪɿɛɧɨ 
ɡɧɚɣɬɢ. ɉɪɨɰɟɞɭɪɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɩɟɪɟɝɥɹɞɚɸɬɶ ɬɜɟɪɞɠɟɧɧɹ ȻȾ ɧɚ ɩɪɟɞɦɟɬ 
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ɩɨɪɿɜɧɹɧɧɹ ɡ ɬɜɟɪɞɠɟɧɧɹɦ, ɳɨ ɦɿɫɬɢɬɶ Bernie Kosar. əɤɳɨ ɜ ɛɚɡɿ ɞɚɧɢɯ 
ɬɚɤɟ ɬɜɟɪɞɠɟɧɧɹ ɧɚɹɜɧɟ, ɬɨɞɿ ɡɦɿɧɧɿɣ Team ɩɪɢɫɜɨɸєɬɶɫɹ ɡɧɚɱɟɧɧɹ 
Cleveland Browns, ɚ ɡɦɿɧɧɿɣ  Pos - QB. 

əɤɳɨ ɬɪɚɤɬɭɜɚɬɢ dplayer ɹɤ ɩɪɟɞɢɤɚɬ ȻȾ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ, ɬɨ ɡɜɿɞɫɢ 

ɜɢɩɥɢɜɚє ɬɚɤɟ ɣɨɝɨ ɨɩɢɫɚɧɧɹ 
database 

dplayer (name, team, position) 

Ɋɨɡɞɿɥ database ɭ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɨɩɢɫɚɧɧɹ 
ɩɪɟɞɢɤɚɬɿɜ ɛɚɡɢ ɞɚɧɢɯ, ɬɚɤɢɯ, ɹɤ dplayer. ɍɫɿ ɪɿɡɧɿ ɬɜɟɪɞɠɟɧɧɹ ɰɶɨɝɨ 
ɩɪɟɞɢɤɚɬɚ ɭɬɜɨɪɸɸɬɶ ɞɢɧɚɦɿɱɧɭ ɛɚɡɭ ɞɚɧɢɯ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. ȻȾ ɧɚɡɢɜɚєɬɶɫɹ 
ɞɢɧɚɦɿɱɧɨɸ, ɹɤɳɨ ɡ ɧɟʀ ɦɨɠɧɚ ɜɢɥɭɱɚɬɢ ɛɭɞɶ-ɹɤɿ ɬɜɟɪɞɠɟɧɧɹ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ 
ɧɿɣ, ɚ ɬɚɤɨɠ ɞɨɞɚɜɚɬɢ ɧɨɜɿ. ɍ ɰɶɨɦɭ ʀʀ ɜɿɞɦɿɧɧɿɫɬɶ ɜɿɞ "ɫɬɚɬɢɱɧɢɯ" ɛɚɡ ɞɚɧɢɯ, 
ɞɟ ɬɜɟɪɞɠɟɧɧɹ є ɱɚɫɬɢɧɨɸ ɤɨɞɭ ɩɪɨɝɪɚɦɢ ɿ ɧɟ ɦɨɠɭɬɶ ɛɭɬɢ ɡɦɿɧɟɧɿ ɩɿɞ ɱɚɫ 
ɪɨɛɨɬɢ. ȱɧɲɚ ɜɚɠɥɢɜɚ ɨɫɨɛɥɢɜɿɫɬɶ ɞɢɧɚɦɿɱɧɨʀ ɛɚɡɢ ɞɚɧɢɯ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ 
ɬɚɤɚ ɛɚɡɚ ɦɨɠɟ ɛɭɬɢ ɡɚɩɢɫɚɧɚ ɧɚ ɞɢɫɤ, ɚ ɬɚɤɨɠ ɡɱɢɬɚɧɚ ɡ ɞɢɫɤɚ ɜ ɨɩɟɪɚɬɢɜɧɭ 
ɩɚɦ’ɹɬɶ. 

ȱɧɨɞɿ ɧɟɨɛɯɿɞɧɨ ɦɚɬɢ ɱɚɫɬɢɧɭ ɿɧɮɨɪɦɚɰɿʀ ɛɚɡɢ ɞɚɧɢɯ ɭ ɜɢɝɥɹɞɿ 
ɬɜɟɪɞɠɟɧɶ ɫɬɚɬɢɱɧɨʀ ȻȾ; ɰɿ ɞɚɧɿ ɡɚɧɨɫɹɬɶ ɜ ɞɢɧɚɦɿɱɧɭ ȻȾ ɜɿɞɪɚɡɭ ɩɿɫɥɹ  
ɚɤɬɢɜɿɡɚɰɿʀ ɩɪɨɝɪɚɦɢ. (Ⱦɥɹ ɰɿєʀ ɦɟɬɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɟɞɢɤɚɬɢ asserta ɿ 
assertz, ɳɨ ɛɭɞɭɬɶ ɪɨɡɝɥɹɧɭɬɿ ɧɢɠɱɟ). Ɂɚɝɚɥɨɦ, ɩɪɟɞɢɤɚɬɢ ɫɬɚɬɢɱɧɨʀ ȻȾ 

ɦɚɸɬɶ ɿɧɲɟ ɿɦ'ɹ, ɚɥɟ ɬɭ ɫɚɦɭ ɮɨɪɦɭ ɩɨɞɚɧɧɹ ɞɚɧɢɯ, ɳɨ ɿ ɩɪɟɞɢɤɚɬɢ 
ɞɢɧɚɦɿɱɧɨʀ. ɉɪɟɞɢɤɚɬ ɫɬɚɬɢɱɧɨʀ ȻȾ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɩɪɟɞɢɤɚɬɨɜɿ dplayer 

ɞɢɧɚɦɿɱɧɨʀ ɛɚɡɢ ɞɚɧɢɯ, ɬɚɤɢɣ 
predicates 

player(name, team, position) 

clauses 

player("Dan Marino", "Miami Dolphins", "QB"). 

player("Richart Dent", "Chicago Bears", "DE"). 

player("Bernie Kosar", "Cleveland Browns", "QB"). 

player("Doug Cosbie", "Dallas Cowboy", "TE"). 

player("Mark Malone", "Pittsburgh Steelers", "QB"). 

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɭɫɹ ɜɿɞɦɿɧɧɿɫɬɶ ɩɪɟɞɢɤɚɬɚ dplayer ɩɨɪɿɜɧɹɧɨ ɡ 
player ɩɨɥɹɝɚє ɥɢɲɟ ɜ ɨɞɧɿɣ ɡɚɣɜɿɣ ɛɭɤɜɿ ɬɟɪɦɚ. Ⱦɨɞɚɜɚɧɧɹ ɥɚɬɢɧɫɶɤɨʀ 
ɛɭɤɜɢ d – ɡɜɢɱɚɣɧɢɣ ɫɩɨɫɿɛ ɪɨɡɪɿɡɧɹɬɢ ɩɪɟɞɢɤɚɬɢ ɞɢɧɚɦɿɱɧɨʀ ɿ ɫɬɚɬɢɱɧɨʀ ɛɚɡ 
ɞɚɧɢɯ. 
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ɉɪɚɜɢɥɨɦ ɞɥɹ ɡɚɧɟɫɟɧɧɹ ɜ ɞɢɧɚɦɿɱɧɭ ȻȾ ɿɧɮɨɪɦɚɰɿʀ ɡ ɬɜɟɪɞɠɟɧɶ 
ɩɪɟɞɢɤɚɬɚ player є 

assert_database :- 

player(Name, Team, Number), 

assertz(dplayer(Name, Team, Number)),fail. 

assert_database :- !. 

ɍ ɰɶɨɦɭ ɩɪɚɜɢɥɿ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɦɟɬɨɞ, ɹɤɢɣ ɩɿɫɥɹ ɧɟɜɞɚɱɿ ɞɚє ɡɦɨɝɭ 
ɩɟɪɟɛɪɚɬɢ ɭɫɿ ɬɜɟɪɞɠɟɧɧɹ ɩɪɟɞɢɤɚɬɚ player.  

ɉɨɪɿɜɧɸɸɱɢ ɰɟɣ ɩɪɢɤɥɚɞ ɡ ɜɿɞɧɨɲɟɧɧɹɦ ɛɚɡɢ ɞɚɧɢɯ ɜ ɬɚɛɥ. 4, ɦɨɠɧɚ 
ɜɤɚɡɚɬɢ ɬɚɤɭ ɜɿɞɩɨɜɿɞɧɿɫɬɶ: 

Ȼɚɡɚ ɞɚɧɢɯ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ Ɋɟɥɹɰɿɣɧɚ ɛɚɡɚ ɞɚɧɢɯ 
ɩɪɟɞɢɤɚɬ ȻȾ ɜɿɞɧɨɲɟɧɧɹ 
ɨɛ'єɤɬ ɚɬɪɢɛɭɬ 
ɨɤɪɟɦɟ ɬɜɟɪɞɠɟɧɧɹ ɟɥɟɦɟɧɬ ɜɿɞɧɨɲɟɧɧɹ 
ɤɿɥьɤɿɫɬь ɬɜɟɪɞɠɟɧь ɩɨɬɭɠɧɿɫɬь 
ɉɨɪɿɜɧɹɧɧɹ ɞɚє ɡɦɨɝɭ ɡɪɨɡɭɦɿɬɢ, ɳɨ ɜɜɟɞɟɧɚ ɪɚɧɿɲɟ ɬɟɪɦɿɧɨɥɨɝɿɹ 

Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ [10, 11] ɧɚɛɭɜɚє ɧɨɜɨɝɨ ɡɧɚɱɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɜɨɧɚ 
ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɨ ɪɟɥɹɰɿɣɧɢɯ ȻȾ.  

  

2.1.4. ɉɪɟɞɢɤɚɬɢ ɞɢɧɚɦɿɱɧɨʀ ɛɚɡɢ ɞɚɧɢɯ ɭ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ 
ɍ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɿɫɧɭɸɬɶ ɿ ɫɩɟɰɿɚɥɶɧɿ ɜɛɭɞɨɜɚɧɿ ɩɪɟɞɢɤɚɬɢ ɞɥɹ ɪɨɛɨɬɢ ɡ 

ɞɢɧɚɦɿɱɧɨɸ ɛɚɡɨɸ ɞɚɧɢɯ. Ɍɚɤɢɦɢ є asserta, assertz, retract, 

save, consult, readterm ɿ findall.  
 

ɉɪɟɞɢɤɚɬɢ ɞɥɹ ɪɨɛɨɬɢ ɡ ɬɜɟɪɞɠɟɧɧɹɦɢ ɞɢɧɚɦɿɱɧɨʀ ɛɚɡɢ ɞɚɧɢɯ 
ɉɪɟɞɢɤɚɬɢ asserta, assertz ɿ retract ɞɚɸɬɶ ɡɦɨɝɭ ɡɚɧɟɫɬɢ ɮɚɤɬ 

ɭ ɡɚɞɚɧɟ ɦɿɫɰɟ ɞɢɧɚɦɿɱɧɨʀ ȻȾ ɿ ɜɢɥɭɱɢɬɢ ɡ ɧɟʀ ɜɠɟ ɧɚɹɜɧɢɣ ɮɚɤɬ. ɇɨɜɢɣ ɮɚɤɬ 
ɦɿɫɬɢɬɶɫɹ ɩɟɪɟɞ ɭɫɿɦɚ ɜɠɟ ɜɧɟɫɟɧɢɦɢ ɬɜɟɪɞɠɟɧɧɹɦɢ ɰɶɨɝɨ ɩɪɟɞɢɤɚɬɚ. ɐɟɣ 
ɩɪɟɞɢɤɚɬ ɦɚє ɬɚɤɢɣ ɫɢɧɬɚɤɫɢɫ: 

asserta(Clause). 

Ɉɬɠɟ, ɳɨɛ ɩɨɦɿɫɬɢɬɢ ɜ ȻȾ ɬɜɟɪɞɠɟɧɧɹ 
dplayer("Bernie Kosar", "Cleveland Browns", "QB"). 

ɩɟɪɟɞ ɭɠɟ ɧɚɹɜɧɢɦ ɬɚɦ ɬɜɟɪɞɠɟɧɧɹɦ 
dplayer("Doug Cosbie", "Dallas Cowboy", "TE"). 

(ɳɨ ɦɿɫɬɢɬɶɫɹ ɭ ɰɟɣ ɦɨɦɟɧɬ ɭ ɛɚɡɿ ɞɚɧɢɯ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ), ɧɟɨɛɯɿɞɧɢɣ 
ɬɚɤɢɣ ɩɪɟɞɢɤɚɬɧɢɣ ɜɢɪɚɡ 

asserta(dplayer("Bernie Kosar", "Cleveland Browns", 
"QB")). 
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Ɍɟɩɟɪ ȻȾ ɦɿɫɬɢɬɶ ɞɜɚ ɬɜɟɪɞɠɟɧɧɹ, ɩɪɢɱɨɦɭ ɬɜɟɪɞɠɟɧɧɹ ɡ ɞɚɧɢɦɢ ɩɪɨ 
Kosar ɩɟɪɟɞɭє ɬɜɟɪɞɠɟɧɧɸ ɡ ɞɚɧɢɦɢ ɩɪɨ Cosbie: 

dplayer("Bernie Kosar", "Cleveland Browns", "QB"). 
dplayer("Doug Cosbie", "Dallas Cowboy", "TE"). 

ȼɤɪɚɣ ɜɚɠɥɢɜɨ ɭɫɜɿɞɨɦɥɸɜɚɬɢ, ɳɨ ɜ ɞɢɧɚɦɿɱɧɿɣ ɛɚɡɿ ɞɚɧɢɯ ɦɨɠɭɬɶ 
ɦɿɫɬɢɬɢɫɶ ɬɿɥɶɤɢ ɮɚɤɬɢ (ɧɟ ɩɪɚɜɢɥɚ). ɍ ɰɶɨɦɭ ɩɨɥɹɝɚє ɜɿɞɦɿɧɧɿɫɬɶ Ɍɭɪɛɨ-
ɉɪɨɥɨɝɭ ɜɿɞ ɿɧɲɢɯ ɪɟɚɥɿɡɚɰɿɣ ɦɨɜɢ ɉɪɨɥɨɝ. 

ɉɪɟɞɢɤɚɬ assertz ɬɚɤ ɫɚɦɨ, ɹɤ ɿ asserta, ɦɨɠɟ ɡɚɧɨɫɢɬɢ ɧɨɜɿ 
ɬɜɟɪɞɠɟɧɧɹ ɜ ɛɚɡɭ ɞɚɧɢɯ. Ɉɞɧɚɤ ɜɿɧ ɩɨɦɿɳɚє ɧɨɜɟ ɬɜɟɪɞɠɟɧɧɹ ɩɿɫɥɹ ɭɫɿɯ ɜɠɟ 
ɧɚɹɜɧɢɯ ɭ ɛɚɡɿ ɬɜɟɪɞɠɟɧɶ ɬɨɝɨ ɫɚɦɨɝɨ ɩɪɟɞɢɤɚɬɚ. ɋɢɧɬɚɤɫɢɫ ɩɪɟɞɢɤɚɬɚ 
ɩɪɨɫɬɢɣ: 

assertz(Clause). 

Ⱦɥɹ ɞɨɞɚɜɚɧɧɹ ɞɨ ɞɜɨɯ ɭɠɟ ɧɚɹɜɧɢɯ ɭ ȻȾ ɬɜɟɪɞɠɟɧɶ ɬɪɟɬɶɨɝɨ 
dplayer("Mark Malone", "Pittsburgh Steelers", 

"QB"). 

ɩɨɬɪɿɛɧɨ ɜɜɟɫɬɢ ɬɚɤɢɣ ɩɪɟɞɢɤɚɬɧɢɣ ɜɢɪɚɡ: 
assertz(dplayer("Mark Malone", "Pittsburgh 

Steelers", "QB")). 

ɩɿɫɥɹ ɰɶɨɝɨ ȻȾ ɛɭɞɟ ɦɿɫɬɢɬɢ ɬɪɢ ɬɜɟɪɞɠɟɧɧɹ 
dplayer("Bernie Kosar", "Cleveland Browns", "QB"). 
dplayer("Doug Cosbie", "Dallas Cowboy", "TE"). 
dplayer("Mark Malone", "Pittsburgh Steelers", 

"QB"). 

Ɍɪɟɬє, ɧɨɜɟ, ɬɿɥɶɤɢ ɳɨ ɡɚɧɟɫɟɧɟ ɬɜɟɪɞɠɟɧɧɹ, ɦɿɫɬɢɬɶɫɹ ɡɚ ɞɜɨɦɚ 
ɫɬɚɪɢɦɢ. 

ɉɪɟɞɢɤɚɬ retract ɡɧɢɳɭє ɬɜɟɪɞɠɟɧɧɹ ɡ ɞɢɧɚɦɿɱɧɨʀ ȻȾ. Ƀɨɝɨ 
ɫɢɧɬɚɤɫɢɫ ɬɚɤɢɣ: 

retract(Existing_clause). 

ɇɚɩɪɢɤɥɚɞ, ɜɢ ɯɨɱɟɬɟ ɜɢɥɭɱɢɬɢ ɡ ɛɚɡɢ ɞɚɧɢɯ ɞɪɭɝɟ ɬɜɟɪɞɠɟɧɧɹ. Ⱦɥɹ 
ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɨ ɧɚɩɢɫɚɬɢ ɜɢɪɚɡ 

retract(dplayer("Doug Cosbie", "Dallas Cowboy", 
"TE")). 

ɿ ȻȾ ɛɭɞɟ ɫɤɥɚɞɚɬɢɫɹ ɜɠɟ ɬɿɥɶɤɢ ɡ ɞɜɨɯ ɬɜɟɪɞɠɟɧɶ: 
dplayer("Bernie Kosar", "Cleveland Browns", "QB"). 
dplayer("Mark Malone", "Pittsburgh Steelers", 

"QB"). 

Ɍɚɤ ɫɚɦɨ, ɹɤ asserta ɿ assertz, retract ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɬɿɥɶɤɢ 
ɫɬɨɫɨɜɧɨ ɞɨ ɮɚɤɬɿɜ. 

Ⱦɥɹ ɦɨɞɢɮɿɤɚɰɿʀ ɛɚɡɢ ɞɚɧɢɯ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɤɨɦɛɿɧɚɰɿɸ ɜɢɪɚɡɿɜ 
ɿɡ ɩɪɟɞɢɤɚɬɚɦɢ asserta, assertz ɿ retract. ɇɚɩɪɢɤɥɚɞ, ɞɥɹ ɬɨɝɨ, 
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ɳɨɛ ɜɿɞɪɟɞɚɝɭɜɚɬɢ ɧɚɹɜɧɿ ɜ ȻȾ ɬɜɟɪɞɠɟɧɧɹ, ɧɚɲɚ ɩɪɨɝɪɚɦɚ ɩɨɜɢɧɧɚ ɨɞɟɪɠɚɬɢ 
ɞɚɧɿ ɜɿɞ ɤɨɪɢɫɬɭɜɚɱɚ, ɫɤɥɚɫɬɢ ɧɨɜɟ ɬɜɟɪɞɠɟɧɧɹ, ɡɧɢɳɢɬɢ ɩɨɩɟɪɟɞɧє ɿ ɡɚɧɟɫɬɢ 
ɧɨɜɟ. 

ɉɪɟɞɢɤɚɬɢ ɞɥɹ ɪɨɛɨɬɢ ɡ ɛɚɡɨɸ ɞɚɧɢɯ ɡɚɝɚɥɨɦ 

ɉɪɟɞɢɤɚɬɢ save ɿ consult ɡɚɫɬɨɫɨɜɭɸɬɶ ɞɥɹ ɡɚɩɢɫɭ ɞɢɧɚɦɿɱɧɨʀ ȻȾ ɭ 
ɮɚɣɥ ɧɚ ɞɢɫɤ ɿ ɞɥɹ ɡɚɜɚɧɬɚɠɟɧɧɹ ɜɦɿɫɬɭ ɮɚɣɥɚ ɜ ɞɢɧɚɦɿɱɧɭ ȻȾ. 

ɉɪɟɞɢɤɚɬ save ɡɛɟɪɿɝɚє ɛɚɡɭ ɞɚɧɢɯ, ɳɨ ɦɿɫɬɢɬɶɫɹ ɜ ɨɩɟɪɚɬɢɜɧɿɣ ɩɚɦ'ɹɬɿ, 
ɭ ɬɟɤɫɬɨɜɨɦɭ ɮɚɣɥɿ. ɋɢɧɬɚɤɫɢɫ ɰɶɨɝɨ ɩɪɟɞɢɤɚɬɚ 

save(DOS_file_name). 

ɞɟ DOS_file_name – ɰɟ ɞɨɜɿɥɶɧɟ ɞɨɩɭɫɬɢɦɟ ɜ MS  DOS  ɚɛɨ PC DOS 
ɿɦ'ɹ ɮɚɣɥɭ.  

Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɡɛɟɪɟɝɬɢ ɜɦɿɫɬ ȻȾ "Ƚɪɚ ɭ ɮɭɬɛɨɥ" ɭ ɮɚɣɥɿ ɡ ɿɦ'ɹɦ 
football.dba, ɩɨɬɪɿɛɟɧ ɩɪɟɞɢɤɚɬ 

save("football.dba"). 

ɍ ɪɟɡɭɥɶɬɚɬɿ ɭɫɿ ɬɜɟɪɞɠɟɧɧɹ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ɨɩɟɪɚɬɢɜɧɿɣ ɩɚɦ'ɹɬɿ 
ɞɢɧɚɦɿɱɧɨʀ ȻȾ, ɛɭɞɭɬɶ ɡɚɩɢɫɚɧɿ ɭ ɮɚɣɥ football.dba. əɤɳɨ ɮɚɣɥ ɿɡ ɬɚɤɢɦ ɿɦ'ɹɦ 
ɜɠɟ ɿɫɧɭє ɧɚ ɞɢɫɤɭ, ɬɨ ɜɿɧ ɛɭɞɟ ɡɧɢɳɟɧɢɣ.  

Ɏɚɣɥ ȻȾ ɦɨɠɟ ɛɭɬɢ ɡɚɩɢɫɚɧɢɣ ɭ ɩɚɦ'ɹɬɶ (ɡɚɜɚɧɬɚɠɟɧɢɣ) ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɩɪɟɞɢɤɚɬɚ consult, ɫɢɧɬɚɤɫɢɫ ɹɤɨɝɨ ɬɚɤɢɣ: 

consult(DOS_file_name). 

Ⱦɥɹ ɡɚɜɚɧɬɚɠɟɧɧɹ ɮɚɣɥɚ ȻȾ "Ƚɪɚ ɭ ɮɭɬɛɨɥ" ɩɨɬɪɿɛɧɢɣ ɜɢɪɚɡ 
consult("football.dba"). 

ɉɪɟɞɢɤɚɬ consult ɧɟ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ, ɹɤɳɨ ɮɚɣɥ ɿɡ ɜɤɚɡɚɧɢɦ 
ɿɦ'ɹɦ ɜɿɞɫɭɬɧɿɣ ɧɚ ɞɢɫɤɭ, ɚɛɨ ɹɤɳɨ ɰɟɣ ɮɚɣɥ ɦɿɫɬɢɬɶ ɩɨɦɢɥɤɢ, ɹɤ, ɧɚɩɪɢɤɥɚɞ, 
ɭ ɪɚɡɿ ɧɟɜɿɞɩɨɜɿɞɧɨɫɬɿ ɫɢɧɬɚɤɫɢɫɭ ɩɪɟɞɢɤɚɬɚ ɮɚɣɥɨɜɿ, ɨɩɢɫɚɧɨɦɭ ɭ ɪɨɡɞɿɥɿ 
ɩɪɨɝɪɚɦɢ database ɚɛɨ ɜɦɿɫɬ ɮɚɣɥɚ ɧɟɦɨɠɥɢɜɨ ɪɨɡɦɿɫɬɢɬɢ ɜ ɩɚɦ'ɹɬɿ ɱɟɪɟɡ 
ɜɿɞɫɭɬɧɿɫɬɶ ɦɿɫɰɹ. 

ɉɪɟɞɢɤɚɬ readterm ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɱɢɬɚɧɧɹ ɡ ɮɚɣɥɚ ɨɛ'єɤɬɿɜ, ɳɨ 
ɧɚɥɟɠɚɬɶ ɞɨ ɜɢɡɧɚɱɟɧɨɝɨ ɜ ɩɪɨɝɪɚɦɿ ɞɨɦɟɧɚ. ɋɢɧɬɚɤɫɢɫ ɰɶɨɝɨ ɩɪɟɞɢɤɚɬɚ 

readterm(Domain, Term)., 

ɞɟ Domain ɡɚɞɚє ɿɦ'ɹ ɞɨɦɟɧɚ, ɚ Term – ɪɿɡɧɿ ɧɚɛɨɪɢ ɡɧɚɱɟɧɶ ɨɛ'єɤɬɿɜ ɰɶɨɝɨ 
ɞɨɦɟɧɚ. Ɋɨɡɝɥɹɧɟɦɨ, ɧɚɩɪɢɤɥɚɞ, ɩɪɟɞɢɤɚɬɧɢɣ ɜɢɪɚɡ 

readterm(auto_record, auto(Name, Year, Price)). 

ɍ ɰɶɨɦɭ ɜɢɪɚɡɿ Domain ɡɚɦɿɧɟɧɢɣ ɧɚ auto_record, Term – ɧɚ 
auto(Name, Year, Price). Ɍɟɪɦ auto ɜɢɡɧɚɱɚє ɜɫɿ ɧɚɛɨɪɢ ɡɧɚɱɟɧɶ 
ɰɶɨɝɨ ɞɨɦɟɧɚ. 

ȼ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɨɩɢɫ ɞɨɦɟɧɿɜ ɩɨɜɢɧɟɧ ɜɢɝɥɹɞɚɬɢ ɬɚɤ: 
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domains 
name = string 
year = integer 
price = real 
auto_record = auto(name, year, 

price) 
file = auto_file 

ɉɪɟɞɢɤɚɬ readterm ɡɚɡɜɢɱɚɣ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɡɱɢɬɭɜɚɧɧɹ ɡ ɞɢɫɤɚ 
ɞɚɧɢɯ, ɡɚɩɢɫɚɧɢɯ ɭ ɮɨɪɦɿ ɬɜɟɪɞɠɟɧɶ. Ɍɚɤ, ɭ ɧɚɫ, ɧɚɩɪɢɤɥɚɞ, ɭ ɮɚɣɥɿ ɦɨɠɭɬɶ 
ɦɿɫɬɢɬɢɫɹ ɬɚɤɿ ɪɹɞɤɢ: 

auto("Pontiac", 1984, 8550) 
auto("Chevrolet", 1982, 2300) 
auto("Chevette", 1982, 1500) 
auto("Toyota", 1986, 11000) 

Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɞɨɫɬɭɩɭ ɞɨ ɮɚɣɥɚ ɫɩɨɱɚɬɤɭ ɧɟɨɛɯɿɞɧɨ ɫɤɨɪɢɫɬɚɬɢɫɹ 
ɩɪɟɞɢɤɚɬɚɦɢ openread ɿ readdevice, ɩɿɫɥɹ ɱɨɝɨ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ 
readterm. 

ɍ ɧɚɲɨɦɭ ɩɪɢɤɥɚɞɿ ɩɪɟɞɢɤɚɬ readterm ɧɚɦɚɝɚєɬɶɫɹ ɡɿɫɬɚɜɢɬɢ auto ɡ 
ɜɿɞɩɨɜɿɞɧɢɦɢ ɬɜɟɪɞɠɟɧɧɹɦɢ ɡ ɮɚɣɥɚ. əɤɳɨ ɩɪɟɞɢɤɚɬ ɭɫɩɿɲɧɢɣ, ɡɦɿɧɧɿ Name, 
Year ɿ Price ɨɞɟɪɠɭɸɬɶ ɡɧɚɱɟɧɧɹ ɡ ɜɿɞɩɨɜɿɞɧɨɝɨ ɬɜɟɪɞɠɟɧɧɹ. ɐɿ ɡɧɚɱɟɧɧɹ 
ɦɨɠɧɚ ɜɢɜɟɫɬɢ ɧɚ ɟɤɪɚɧ ɜɿɞɟɨ ɚɛɨ ɧɚ ɛɭɞɶ-ɹɤɢɣ ɿɧɲɢɣ ɩɪɢɫɬɪɿɣ. 

 
2.2. ɋɬɜɨɪɟɧɧɹ ɛɚɡ ɞɚɧɢɯ, ɳɨ ɪɨɡɬɚɲɨɜɚɧɿ ɜ ɨɩɟɪɚɬɢɜɧɿɣ ɩɚɦ'ɹɬɿ 

ɤɨɦɩ’ɸɬɟɪɚ 
 

ɋɬɜɨɪɟɧɧɹ ɛɚɡɢ ɞɚɧɢɯ ɭ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɩɨɱɢɧɚєɬɶɫɹ ɡ ɟɬɚɩɭ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɛɚɡɢ. ɉɨɬɪɿɛɧɨ ɜɪɚɯɭɜɚɬɢ ɬɚɤɿ ɱɢɧɧɢɤɢ: 

1) ɪɨɡɦɿɪ ɛɚɡɢ ɞɚɧɢɯ; 
2) ɨɪɝɚɧɿɡɚɰɿɸ ɟɥɟɦɟɧɬɿɜ ɛɚɡɢ ɞɚɧɢɯ; 
3) ɫɩɨɫɨɛɢ ɪɨɛɨɬɢ ɿ ɜɦɿɫɬɭ ɛɚɡɢ ɞɚɧɢɯ. 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɛɚɡ ɞɚɧɢɯ, ɪɨɡɦɿɳɟɧɢɯ ɜ ɨɩɟɪɚɬɢɜɧɿɣ ɩɚɦ'ɹɬɿ 

(ɪɟɡɢɞɟɧɬɧɢɯ), ɰɿɥɤɨɦ ɜɢɩɪɚɜɞɚɧɨ, ɹɤɳɨ ɰɹ ȻȾ ɦɚє ɧɟ ɡɚɧɚɞɬɨ ɜɟɥɢɤɢɣ ɨɛɫɹɝ. 
Ⱦɥɹ ɩɨɱɚɬɤɭ ɧɟɨɛɯɿɞɧɨ ɡɚɞɚɬɢ ɩɨɱɚɬɤɨɜɿ ɞɚɧɿ ɿ ɫɬɜɨɪɢɬɢ ɛɚɡɭ. ɉɨɬɿɦ 

ɧɚɫɬɚє ɱɟɪɝɚ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ɛɚɡɨɸ ɞɚɧɢɯ (ɋɄȻȾ), ɨɪɿєɧɬɨɜɚɧɨʀ ɧɚ ɞɿɚɥɨɝ ɡ 
ɤɨɪɢɫɬɭɜɚɱɟɦ. Ȼɭɞɶ-ɹɤɚ ɫɢɫɬɟɦɚ ɬɚɤɨɝɨ ɪɨɞɭ ɦɿɫɬɢɬɶ ɹɤ ɦɿɧɿɦɭɦ ɬɚɤɿ 
ɦɨɠɥɢɜɨɫɬɿ: 

1) ɡɚɧɟɫɟɧɧɹ ɜ ɛɚɡɭ ɧɨɜɢɯ ɞɚɧɢɯ ; 
2) ɜɢɥɭɱɟɧɧɹ ɞɚɧɢɯ ɡ ɛɚɡɢ ; 
3) ɜɢɛɿɪɤɚ ɿ ɜɢɜɟɞɟɧɧɹ ɞɚɧɢɯ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ɛɚɡɿ. 
ɐɿ ɜɢɦɨɝɢ ɩɟɪɟɞɛɚɱɚɸɬɶ ɧɚɹɜɧɿɫɬɶ ɭ ɫɢɫɬɟɦɿ ɦɟɧɸ, ɳɨ ɞɚє ɡɦɨɝɭ 
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ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɥɟɝɤɨ ɨɪɿєɧɬɭɜɚɬɢɫɹ, ɡɜɟɪɬɚɸɱɢɫɶ ɞɨ ɫɬɚɧɞɚɪɬɧɢɯ ɮɭɧɤɰɿɣ 
ɋɄȻȾ, ɚ ɬɚɤɨɠ ɜɿɤɨɧɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɞɚє ɱɿɬɤɟ ɭɹɜɥɟɧɧɹ ɩɪɨ ɞɨɫɬɭɩɧɿ 
ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɡɚɫɨɛɢ. 

 

2.2.1. ɉɪɨɟɤɬɭɜɚɧɧɹ ɛɚɡɢ ɞɚɧɢɯ 
Ʉɪɚɳɢɣ ɫɩɨɫɿɛ ɪɨɡɩɨɱɚɬɢ ɩɪɨɟɤɬɭɜɚɧɧɹ ɩɪɨɝɪɚɦɢ – ɰɟ ɧɚɪɢɫɭɜɚɬɢ ʀʀ 

ɞɿɚɝɪɚɦɭ ɩɨɬɨɤɿɜ ɞɚɧɢɯ, ɹɤ ɰɟ ɡɪɨɛɥɟɧɨ ɧɚ ɪɢɫ. 2.1. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Ƚɨɥɨɜɧɿ ɩɨɡɧɚɱɟɧɧɹ: 
                ɉɟɪɟɞɚɱɚ ɤɟɪɭɜɚɧɧɹ 
 ɉɨɬɿɤ ɞɚɧɢɯ 

 

Ɋɢɫ. 2.1. Ⱦɿɚɝɪɚɦɚ ɩɨɬɨɤɿɜ ɞɚɧɢɯ ɪɟɡɢɞɟɧɬɧɨʀ ȻȾ 

 

ɋɬɪɿɥɤɢ ɧɚ ɰɿɣ ɞɿɚɝɪɚɦɿ ɩɨɤɚɡɭɸɬɶ ɩɨɬɿɤ ɞɚɧɢɯ ɿ ɩɨɫɥɿɞɨɜɧɿɫɬɶ 
ɩɟɪɟɞɚɜɚɧɧɹ ɤɟɪɭɜɚɧɧɹ ɭ ɩɪɨɝɪɚɦɿ. ɋɬɪɿɥɤɢ ɨɞɧɨɝɨ ɬɢɩɭ ɩɨɡɧɚɱɚɸɬɶ 
ɩɟɪɟɦɿɳɟɧɧɹ ɞɚɧɢɯ ɜɿɞ ɨɞɧɨɝɨ ɦɨɞɭɥɹ ɩɪɨɝɪɚɦɢ ɞɨ ɿɧɲɨɝɨ, ɚ ɫɬɪɿɥɤɢ ɿɧɲɨɝɨ 
ɬɢɩɭ – ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɜɢɤɥɢɤɭ ɰɢɯ ɦɨɞɭɥɿɜ ɩɿɞ ɱɚɫ ɪɨɛɨɬɢ ɭ ɪɚɡɿ ɜɢɤɨɧɚɧɧɹ 
ɞɟɹɤɨɝɨ ɡɚɜɞɚɧɧɹ. 

ɇɚ ɞɿɚɝɪɚɦɿ ɡ ɪɢɫ. 2.1 ɩɪɨɝɪɚɦɧɿ ɦɨɞɭɥɿ ɜɢɛɭɞɭɜɚɧɿ ɜ ɿєɪɚɪɯɿɱɧɭ 
ɫɬɪɭɤɬɭɪɭ. Ʉɟɪɭɜɚɧɧɹ ɩɨɬɨɤɨɦ ɞɚɧɢɯ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɢɛɨɪɭ ɤɨɦɚɧɞɢ 

 
Ɇɨɧɿɬɨɪ 

 
Ȼɚɡɚ ɞɚɧɢɯ 

(ɜ ɨɩɟɪɚɬɢɜ-
ɧɿɣ ɩɚɦ’ɹɬɿ) 

 
Ʉɥɚɜɿɚ-
ɬɭɪɚ 

do_m 
do_m
basess 

 

Menu 
 

 
Process1
Ⱦɨɞɚɜɚɧɧɹ

Process2
ȼɢɥɭ-
ɱɟɧɧɹ 

 
Process3
ɉɟɪɟɝɥɹɞ

 
Process4
ȼɢɯɿɞ 
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ɤɨɪɢɫɬɭɜɚɱɟɦ. ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɰɿɣ ȾɉȾ, ɧɚɜɟɞɟɧɚ ɧɚ  
ɪɢɫ. 2.2. ȼɨɧɚ ɩɨɤɚɡɭє, ɳɨ ɦɨɞɭɥɶ menu ɞɚє ɡɦɨɝɭ ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɜɢɛɪɚɬɢ ɦɿɠ 

ɱɨɬɢɪɦɚ ɦɨɞɭɥɹɦɢ: process(1) ɞɥɹ ɡɚɩɢɫɭ ɞɚɧɢɯ ɭ ɛɚɡɭ, process(2) ɞɥɹ 
ɜɢɥɭɱɟɧɧɹ ɞɚɧɢɯ, process(3) ɞɥɹ ɜɢɜɟɞɟɧɧɹ ɞɚɧɢɯ ɧɚ ɦɨɧɿɬɨɪ, ɿ 
process(4) ɞɥɹ ɜɢɯɨɞɭ ɿɡ ɫɢɫɬɟɦɢ. 

Ɋɨɡɝɥɹɧɟɦɨ ɨɩɟɪɚɰɿɸ ɡɚɩɢɫɭ ɜ ɛɚɡɭ ɧɨɜɢɯ ɞɚɧɢɯ. Ʉɨɪɢɫɬɭɜɚɱ, ɳɨ 
ɩɪɚɰɸє ɡɚ ɤɥɚɜɿɚɬɭɪɨɸ, ɡɚɩɭɫɤɚє ɩɪɨɝɪɚɦɭ. Ⱦɥɹ ɡɚɩɢɫɭ ɧɨɜɢɯ ɞɚɧɢɯ 
ɜɢɛɢɪɚɸɬɶ ɨɩɰɿɸ Add. Ʉɟɪɭɜɚɧɧɹ ɜ ɬɚɤɢɣ ɫɩɨɫɿɛ ɩɟɪɟɞɚєɬɶɫɹ ɜɿɞ ɨɫɧɨɜɧɨɝɨ 
ɦɨɞɭɥɹ do_mbase ɞɨ ɦɨɞɭɥɹ menu, ɚ ɩɨɬɿɦ ɞɨ process(1). Ɉɫɤɿɥɶɤɢ 
ɜɜɟɞɟɧɧɹ ɡɞɿɣɫɧɸєɬɶɫɹ ɡ ɤɥɚɜɿɚɬɭɪɢ, ɬɨ ɫɚɦɟ ɜɿɞ ɧɟʀ ɿ ɛɟɪɟ ɩɨɱɚɬɨɤ ɩɨɬɿɤ 
ɞɚɧɢɯ; ɞɚɥɿ ɜɿɧ ɣɞɟ ɞɨ process(1) ɿ ɡɚɤɿɧɱɭєɬɶɫɹ ɧɚ ɦɨɧɿɬɨɪɿ ɿ ɛɚɡɿ ɞɚɧɢɯ. 

 

 

 

 

 

 

 

 

 

 

 

 
 

Ɋɢɫ. 2.2. ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɪɟɡɢɞɟɧɬɧɨʀ ȻȾ 
 

ɓɨɛ ɧɚɩɢɫɚɬɢ ɩɪɨɝɪɚɦɢ ȻȾ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɚɧɿ, 
ɳɨ є ɿɧɮɨɪɦɚɰɿєɸ ɩɪɨ ɩ'ɹɬɶ ɩɪɨɮɟɫɿɣɧɢɯ ɮɭɬɛɨɥɿɫɬɿɜ. Ȼɚɡɚ ɜɤɥɸɱɚє ɿɦɟɧɚ 
ɝɪɚɜɰɿɜ, ɧɚɡɜɢ ʀɯɧɿɯ ɤɨɦɚɧɞ, ɧɨɦɟɪɢ, ɩɨɡɢɰɿʀ, ɡɪɿɫɬ, ɜɚɝɭ, ɤɿɥɶɤɿɫɬɶ ɡɿɝɪɚɧɢɯ ɭ 
ɇɚɰɿɨɧɚɥɶɧɿɣ ɮɭɬɛɨɥɶɧɿɣ ɥɿɡɿ ɫɟɡɨɧɿɜ, ɚ ɬɚɤɨɠ ɧɚɡɜɭ ɭɧɿɜɟɪɫɢɬɟɬɭ, ɡɚ ɹɤɢɣ 
ɜɢɫɬɭɩɚɜ ɰɟɣ ɝɪɚɜɟɰɶ ɞɨ ɩɟɪɟɯɨɞɭ ɜ ɩɪɨɮɟɫɿɨɧɚɥɢ. ȼɫɹ  ɿɧɮɨɪɦɚɰɿɹ ɦɿɫɬɢɬɶɫɹ 
ɜ ɬɚɛɥ. 2.4. 

Ⱦɥɹ ɪɨɛɨɬɢ ɡ ɧɟɸ ɧɟɨɛɯɿɞɧɢɣ ɩɪɟɞɢɤɚɬ, ɳɨ ɤɨɞɭє ɰɸ ɿɧɮɨɪɦɚɰɿɸ.  
player(p_name,   /* ɩɨɜɧɟ ɿɦ'ɹ ɝɪɚɜɰɹ (string) */ 
t_name, /* ɧɚɡɜɚ ɤɨɦɚɧɞɢ (string) */ 
p_number, /* ɧɨɦɟɪ ɝɪɚɜɰɹ (integer) */ 
pos, /* ɩɨɡɢɰɿɹ ɝɪɚɜɰɹ (string) */ 
height, /* ɡɪɿɫɬ (string) */ 
weight, /* ɜɚɝɚ (string) */ 
nfl_exp, /* ɫɬɚɠ ɜɢɫɬɭɩɿɜ (integer) */ 
college) /* ɭɧɿɜɟɪɫɢɬɟɬ (string) */ 

Do_mbase 

Assert_databasɟ Menu Clear_database 

Process 1 Process 2 Process 3 Process 4 
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Ɍɚɛɥɢɰɹ 2.4 

Ⱦɚɧɿ ɩɪɨ ɝɪɚɜɰɿɜ 

Іɦ’ɹ Кɨɦɚɧɞɚ N ɉɨɡ. Зɪɿɫɬ ȼɚɝɚ ɋɬɚɠ ɍɧɿɜɟɪɫɢɬɟɬ 
Dan 

Marino 

Miami 

Dophins 

13 QB 6'3'' 215 4 Pittsburgh 

Richard 

Dent 

Chicago 

ȼɟars 
95 DE 6'5'' 263 4 Tenn.State 

Bernie 

Kosar 

Cleveland 

Browns 

19 QB 6'5'' 210 2 Miami 

Doug 

Cosbie 

Dallas 

Cowboys 

84 TE 6'6'' 235 8 Santa Clara 

Mark 

Malone 

Pittsburgh 

Steelers 

16 QB 6'4'' 223 7 Arizona State 

 
Ɉɛ'єɤɬɚɦ ɩɪɟɞɢɤɚɬɚ ɩɪɢɫɜɨєɧɿ ɿɦɟɧɚ, ɳɨ ɩɨɹɫɧɸɸɬɶ ɫɭɬɶ ɫɩɪɚɜɢ, ɿ ɬɨɦɭ 

ɡɚɩɚɦ'ɹɬɨɜɭɸɬɶɫɹ ɥɟɝɤɨ. Ɉɛ'єɤɬ p_name ɤɨɞɭє ɿɦ'ɹ ɝɪɚɜɰɹ, t_name – ɧɚɡɜɭ 
ɤɨɦɚɧɞɢ ɿ ɬ.ɞ.  ɐɟɣ ɩɪɟɞɢɤɚɬ є ɨɫɧɨɜɨɸ ɞɥɹ ɩɨɞɚɥɶɲɨʀ ɩɨɛɭɞɨɜɢ ɛɚɡɢ ɞɚɧɢɯ. 

Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɜɢɦɚɝɚє, ɳɨɛ ɭɫɿ ɬɜɟɪɞɠɟɧɧɹ ɬɨɝɨ ɫɚɦɨɝɨ ɩɪɟɞɢɤɚɬɚ ɛɭɥɢ 
ɡɝɪɭɩɨɜɚɧɿ ɜ ɨɞɧɨɦɭ ɦɿɫɰɿ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɰɿєʀ ɜɢɦɨɝɢ ɝɪɭɩɭ ɩɪɟɞɢɤɚɬɚ 
player ɡɚɩɢɫɭɸɬɶ ɭ ɜɢɝɥɹɞɿ: 

player("Dan Marino","Miami Dolphins",13,"QB","6-3", 

215,4,"Pittsburgh"). 

player("Richart Dent","Chicago Bears",95,"DE","6-

5",263,4,"Tennessee State"). 

player("Bernie Kosar","Cleveland Browns",19,"QB","6-

5",210,2,"Miami"). 

player("Doug Cosbie","Dallas Cowboys",84,"TE","6-

6",235,8,"Santa Clara"). 

player("Mark Malone","Pittsburgh Steelers", 16, "QB",  

"6-4", 223, 7, "Arizona State"). 

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɹɤɳɨ ɨɛ'єɤɬɢ ɬɜɟɪɞɠɟɧɶ є ɪɹɞɤɚɦɢ ɿ ɩɨɱɢɧɚɸɬɶɫɹ ɡ 
ɜɟɥɢɤɢɯ ɛɭɤɜ, ɬɨ ʀɯ ɛɟɪɭɬɶ ɜ ɥɚɩɤɢ. Ɍɚɤɨɠ ɜɿɞɡɧɚɱɢɦɨ, ɳɨ ɡɪɿɫɬ ɝɪɚɜɰɹ 
ɡɚɞɚєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɪɹɞɤɚ. ɏɨɱɚ ɜɿɧ ɿ ɦɚє ɱɢɫɥɨɜɟ ɡɧɚɱɟɧɧɹ, ɚɥɟ ɭ ȻȾ ɹɤ ɱɢɫɥɨ 
ɣɨɝɨ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ. 

ɇɚɫɬɭɩɧɨɸ ɮɚɡɨɸ ɫɬɜɨɪɟɧɧɹ ȻȾ є ɡɚɞɚɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ ɨɩɢɫɚɧɶ ɬɢɩɿɜ. 
Ɋɨɡɞɿɥ ɧɚɲɨʀ ɩɪɨɝɪɚɦɢ domains ɛɭɞɟ ɜɢɝɥɹɞɚɬɢ ɬɚɤ: 
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Domains 

p_name, t_name, pos, height, college = string 

p_number, weight, nfl_exp = integer 

Ɂɜɢɱɚɣɧɨ, ɹɤɳɨ ɫɬɜɨɪɸєɬɶɫɹ ɜɥɚɫɧɚ ɛɚɡɚ ɞɚɧɢɯ, ɦɨɠɭɬɶ ɡɧɚɞɨɛɢɬɢɫɹ ɣ 
ɨɛ'єɤɬɢ ɬɢɩɭ symbol ɚɛɨ real. Ȳɯ ɧɟɨɛɯɿɞɧɨ ɬɚɤɨɠ ɨɩɢɫɚɬɢ ɜ ɪɨɡɞɿɥɿ 
domains. 

ɉɪɟɞɢɤɚɬɢ ɞɢɧɚɦɿɱɧɨʀ ɛɚɡɢ ɞɚɧɢɯ ɨɩɢɫɭɸɬɶ ɜ ɪɨɡɞɿɥɿ ɩɪɨɝɪɚɦɢ 
database. ɍ ɧɚɫ ɭ ɧɟɨɛɯɿɞɧɢɣ ɥɢɲɟ ɨɞɢɧ ɬɚɤɢɣ ɩɪɟɞɢɤɚɬ: 

database 

dplayer(p_name, t_name, p_number, pos,height, 

weight, nfl_exp, college) 

Ʉɨɥɢ ɩɪɨɝɪɚɦɚ ɡɚɩɭɫɤɚєɬɶɫɹ, ɬɜɟɪɞɠɟɧɧɹ ɞɢɧɚɦɿɱɧɨʀ ȻȾ ɦɿɫɬɹɬɶɫɹ ɜ 
ɨɩɟɪɚɬɢɜɧɿɣ ɩɚɦ'ɹɬɿ ɨɤɪɟɦɨ ɜɿɞ "ɡɜɢɱɚɣɧɢɯ" ɬɜɟɪɞɠɟɧɶ. (ɐɟ ɨɞɧɚ ɡ ɩɪɢɱɢɧ 
ɬɨɝɨ, ɳɨ ɩɪɟɞɢɤɚɬɢ ɞɢɧɚɦɿɱɧɨʀ ȻȾ ɨɩɢɫɭɸɬɶ ɜ ɫɩɟɰɿɚɥɶɧɨɦɭ ɪɨɡɞɿɥɿ 
ɩɪɨɝɪɚɦɢ). ɍ ɰɟɣ ɦɨɦɟɧɬ ȻȾ ɩɨɜɧɿɫɬɸ ɝɨɬɨɜɚ ɞɨ ɪɨɛɨɬɢ. 

ɍ ɪɨɡɞɿɥɿ predicates ɜɚɪɬɨ ɨɩɢɫɚɬɢ ɜɫɿ ɿɧɲɿ ɩɪɟɞɢɤɚɬɢ, 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɧɿ ɜ ɩɪɨɝɪɚɦɿ. ɐɿ ɨɩɢɫɚɧɧɹ ɜɢɝɥɹɞɚɸɬɶ ɬɚɤ: 
predicates 

repeat /* ɩɨɜɬɨɪ */ 
do_mbase /* ɰɿɥь */ 
assert_database /* ɫɬɜɨɪɟɧɧɹ ȻȾ */ 
menu /* ɿɧɬɟɪɮɟɣɫ ɭ ɜɢɝɥɹɞɿ ɦɟɧɸ */ 
process(integer)  /* ɪɿɡɧɿ ɨɩɟɪɚɰɿʀ ɡ ɩɟɪɟɥɿɤɭ 

ɦɟɧɸ */ 
clear_database /* ɨɱɢɳɟɧɧɹ ȻȾ */ 
player(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

error /* ɜɢɞɚɧɧɹ ɩɨɜɿɞɨɦɥɟɧɧɹ ɩɪɨ 
ɩɨɦɢɥɤɭ */ 

ɇɚ ɩɨɱɚɬɤɭ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ ɧɟɨɛɯɿɞɧɨ ɡɚɧɟɫɬɢ ɜ ɞɢɧɚɦɿɱɧɭ ȻȾ 
ɩɪɢɡɧɚɱɟɧɭ ɞɥɹ ɧɟʀ ɿɧɮɨɪɦɚɰɿɸ, ɳɨ ɦɿɫɬɢɬɶɫɹ ɜ ɫɬɚɬɢɱɧɿɣ ȻȾ. ɐɟ ɡɚɜɞɚɧɧɹ 
ɜɢɤɨɧɭє ɩɪɟɞɢɤɚɬ assert_database. ɉɪɟɞɢɤɚɬ clear_database 

ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɫɭɦɿɠɧɨʀ ɡɚɞɚɱɿ: ɨɱɢɳɟɧɧɹ ȻȾ ɩɟɪɟɞ 
ɡɚɤɿɧɱɟɧɧɹɦ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ. ɇɚɫɩɪɚɜɞɿ, ɡɜɢɱɚɣɧɨ, ɰɹ ɪɨɛɨɬɚ є ɡɚɣɜɨɸ, ɚɥɟ 
ɦɢ ɜɤɥɸɱɢɥɢ ɰɟɣ ɩɪɟɞɢɤɚɬ ɭ ɧɚɲɭ ɩɪɨɝɪɚɦɭ, ɬɨɦɭ ɳɨ ɨɱɢɳɟɧɧɹ ȻȾ ɩɨɬɪɿɛɧɟ 
ɜ ɞɟɹɤɢɯ ɞɨɞɚɬɤɚɯ. 
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Ɂɚɜɞɚɧɧɹɦ ɩɪɟɞɢɤɚɬɚ error є ɪɟɚɝɭɜɚɧɧɹ ɧɚ ɜɜɟɞɟɧɧɹ ɧɟɩɪɚɜɢɥɶɧɨʀ 
ɜɯɿɞɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. 

ɉɪɟɞɢɤɚɬ player ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɡɚɞɚɧɧɹ ɩɨɱɚɬɤɨɜɨɝɨ ɜɦɿɫɬɭ ɛɚɡɢ 

ɞɚɧɢɯ, ɬɿєʀ ɿɧɮɨɪɦɚɰɿʀ, ɳɨ є ɜ ɬɚɛɥ. 4. Ʉɨɥɢ ɩɪɨɝɪɚɦɚ ɪɨɡɩɨɱɢɧɚє ɪɨɛɨɬɭ, ɰɹ 
ɿɧɮɨɪɦɚɰɿɹ ɡɚɧɨɫɢɬɶɫɹ ɭ ɬɜɟɪɞɠɟɧɧɹ ɩɪɟɞɢɤɚɬɚ dplayer. 

ɉɪɟɞɢɤɚɬ do_mbase є ɝɨɥɨɜɧɢɦ ɩɪɚɜɢɥɨɦ (ɦɨɞɭɥɟɦ) ɩɪɨɝɪɚɦɢ. ȼɿɧ 

ɬɚɤɨɠ ɧɚɹɜɧɢɣ ɭ ɰɿɥɶɨɜɨɦɭ ɬɜɟɪɞɠɟɧɧɿ. ɉɪɟɞɢɤɚɬ menu ɜɢɡɧɚɱɚє ɩɪɚɜɢɥɨ, ɳɨ 
ɡɞɿɣɫɧɸє ɿɧɬɟɪɮɟɣɫ ɿɡ ɤɨɪɢɫɬɭɜɚɱɟɦ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɧɸ. ɉɪɟɞɢɤɚɬ 
process(integer) ɜɢɡɧɚɱɚє ɪɿɡɧɿ ɩɪɚɜɢɥɚ, ɳɨ ɜɢɤɨɧɭɸɬɶ ɭɫɿ ɦɨɠɥɢɜɿ 
ɨɩɟɪɚɰɿʀ ɧɚɞ ȻȾ. 

Ɋɨɡɞɿɥ ɩɪɨɝɪɚɦɢ goal ɦɿɫɬɢɬɶ ɩɪɚɜɢɥɨ do_mbase: 
goal 

do_mbase. 

Ɍɿɥɚ ɩɪɚɜɢɥ ɛɭɞɭɬɶ ɜɢɡɧɚɱɟɧɿ ɜ ɪɨɡɞɿɥɿ ɩɪɨɝɪɚɦɢ clauses. 

 

2.2.2. Ɋɟɚɥɿɡɚɰɿɹ ɩɪɨɝɪɚɦɧɢɯ ɦɨɞɭɥɿɜ 

ɉɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɟɬɚɩɭ ɩɪɨɟɤɬɭɜɚɧɧɹ ɦɨɠɧɚ ɪɨɡɩɨɱɚɬɢ ɫɬɚɞɿɸ ɪɟɚɥɿɡɚɰɿʀ 
ɩɪɨɟɤɬɭ. Ɍɟɩɟɪ ɧɚɲɢɦ ɡɚɜɞɚɧɧɹɦ є ɧɚɩɢɫɚɬɢ ɨɫɧɨɜɧɿ ɿ ɞɨɩɨɦɿɠɧɿ ɩɪɚɜɢɥɚ, ɳɨ 
ɛɭɞɭɬɶ ɩɨɬɪɿɛɧɿ ɨɫɧɨɜɧɢɦ ɦɨɞɭɥɹɦ. 

Ƚɨɥɨɜɧɢɣ ɦɨɞɭɥь 
Ƚɨɥɨɜɧɢɣ ɦɨɞɭɥɶ ɩɪɨɝɪɚɦɢ do_mbase є ɨɞɧɨɱɚɫɧɨ ɿ ɦɟɬɨɸ ɩɪɨɝɪɚɦɢ: 
do_mbase :- 

assert_database, 

makewindow(1,7,7," PRO FOOTBALL DATABASE 

",0,0,25,80), 

menu, 

clear_database. 

Ɇɨɞɭɥɶ ɡɚɫɢɥɚє ɜ ɛɚɡɭ ɿɧɮɨɪɦɚɰɿɸ ɡ ɬɜɟɪɞɠɟɧɶ player, ɫɬɜɨɪɸє ɜɿɤɧɨ, 
ɜɢɫɜɿɱɭє ɦɟɧɸ ɣ ɨɱɢɳɚє ȻȾ ɩɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ. 

ȼɯɿɞɧɿ ɞɚɧɿ ȻȾ ɡɚɞɚɸɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɜɟɪɞɠɟɧɶ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɫɬɚɬɢɱɧɢɯ ɩɪɟɞɢɤɚɬɿɜ. ɉɪɚɜɢɥɨ ɞɥɹ ɡɚɧɟɫɟɧɧɹ ɜ ɛɚɡɭ ɰɿєʀ ɿɧɮɨɪɦɚɰɿʀ ɬɚɤɟ 

assert_database :- 

player(P_name,T_name,P_number,Pos,Ht,Wt,Exp,College), 

assertz(dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Exp,

College)), fail. 

assert_database :- !. 
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ɉɪɟɞɢɤɚɬ ɨɱɢɳɟɧɧɹ ɛɚɡɢ ɞɚɧɢɯ – ɰɟ 
clear_database :- 

retract( dplayer(_,_,_,_,_,_,_,_) ), 

fail. 

clear_database :- !. 

Ɉɛ'єɤɬɢ ɬɜɟɪɞɠɟɧɶ dplayer ɭ ɰɶɨɦɭ ɩɪɚɜɢɥɿ ɧɟ ɫɬɚɧɨɜɥɹɬɶ ɿɧɬɟɪɟɫɭ, 
ɬɨɦɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɚɧɨɧɿɦɧɿ ɡɦɿɧɧɿ. 

Ɇɟɧɸ ɩɪɢɡɧɚɱɟɧɨ, ɳɨɛ ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɛɭɥɨ ɡɪɭɱɧɨ ɜɢɛɢɪɚɬɢ ɩɪɨɝɪɚɦɧɿ 
ɮɭɧɤɰɿʀ. Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɜɢɦɨɝɚɦ ɜɿɤɨɧɧɨɝɨ ɩɪɨɫɬɨɪɭ 
ɫɬɜɨɪɸєɬɶɫɹ ɜɿɤɧɨ ɧɚ ɭɜɟɫɶ ɟɤɪɚɧ (25 ɪɹɞɤɿɜ, 80 ɫɬɨɜɩɱɢɤɿɜ). Ɇɨɞɭɥɶ menu 
ɜɢɫɜɿɱɭє ɱɨɬɢɪɢ ɞɨɫɬɭɩɧɿ ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɨɩɰɿʀ. əɤ ɭɠɟ ɛɭɥɨ ɫɤɚɡɚɧɨ ɩɿɞ ɱɚɫ 
ɪɨɡɝɥɹɞɭ ɩɪɨɟɤɬɭ ɩɪɨɝɪɚɦɢ, ɬɚɤɢɦɢ є 

1. Add a player to database (ɡɚɧɟɫɟɧɧɹ ɜ ȻȾ ɧɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ 
ɩɪɨ ɝɪɚɜɰɿɜ). 

2. Delete a player from database (ɜɢɥɭɱɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ 
ɝɪɚɜɰɿɜ ɿɡ ȻȾ). 

3. View a player from database (ɜɢɞɚɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɧɚ 
ɟɤɪɚɧ). 

4. Quit from this program (ɡɚɤɿɧɱɟɧɧɹ ɪɨɛɨɬɢ ɡ ɩɪɨɝɪɚɦɨɸ).  

Ɇɨɞɭɥɶ menu ɩɟɪɟɜɚɠɧɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɩɪɟɞɢɤɚɬɿɜ write, ɤɨɬɪɿ 
ɜɢɫɜɿɱɭɸɬɶ ɧɚ ɟɤɪɚɧɿ ɩɟɪɟɪɚɯɨɜɚɧɿ ɜɢɳɟ ɨɩɰɿʀ. Ɂɿɪɨɱɤɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɭɬ 
ɞɥɹ ɜɢɞɿɥɟɧɧɹ ɩɪɨɫɬɨɪɭ, ɳɨ ɦɿɫɬɢɬɶ ɦɟɧɸ. ȼ ɦɨɞɭɥɿ ɧɚɹɜɧɿ ɩɪɟɞɢɤɚɬɢ write, 

ɳɨ ɫɬɜɨɪɸɸɬɶ ɰɟɣ ɛɨɪɞɸɪ ɿɡ ɡɿɪɨɱɨɤ, ɿ ɩɪɟɞɢɤɚɬ, ɳɨ ɡɚɩɢɬɭє ɜ ɤɨɪɢɫɬɭɜɚɱɚ 
ɰɿɥɟ ɱɢɫɥɨ ɜ ɞɿɚɩɚɡɨɧɿ ɜɿɞ 1 ɞɨ 4. 

Ɇɨɞɭɥɶ menu ɰɿɥɤɨɦ ɜɿɞɩɨɜɿɞɚє ɩɨɫɬɚɜɥɟɧɢɦ ɞɨ ɧɶɨɝɨ ɜ ɩɪɨɟɤɬɿ 
ɩɪɨɝɪɚɦɢ ɜɢɦɨɝɚɦ: 

menu :- 

repeat, 

clearwindow, 

write(" * * * * * * * * * * * * * * * * * * * 

"),nl, 

write(" * * 

"),nl, 

write(" * 1. Add a player to database * 

"),nl, 

write(" * 2. Delete a player from database     * 
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"),nl, 

write(" * 3. View a player from database * "),nl, 

write(" * 4. Quit from this program * 

"),nl, 

write(" * * 

"),nl, 

write(" * * * * * * * * * * * * * * * * * * * 

"),nl, 

nl, 

write(" Please enter your choice, 1, 2, 3 or 4 : 

"), 

readint(Choice),nl, 

process(Choice), 

Choice = 4, 

!. 

ȼɢɝɥɹɞ ɟɤɪɚɧɚ ɡ ɦɟɧɸ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 2.3. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 2.3. Ɇɟɧɸ ɩɪɨɝɪɚɦɢ “Ȼɚɡɚ ɞɚɧɢɯ ɝɪɢ ɭ ɮɭɬɛɨɥ” 

 

əɤɳɨ ɤɨɪɢɫɬɭɜɚɱ ɜɜɟɞɟ ɱɢɫɥɨ, ɳɨ ɞɨɪɿɜɧɸє 4 (4 ɜɢɤɥɢɤɚє ɡɚɤɿɧɱɟɧɧɹ 
ɩɪɨɝɪɚɦɢ), ɜɢɛɿɪ Choice = 4 ɜɢɤɥɢɤɚє ɩɨɜɟɪɧɟɧɧɹ ɞɨ ɩɪɟɞɢɤɚɬɚ repeat. 

Ɋɨɡɝɥɹɧɟɦɨ ɪɟɚɥɿɡɚɰɿɸ ɩɪɚɜɢɥɚ process. 

Ɇɨɞɭɥь ɞɥɹ ɜɜɟɞɟɧɧɹ ɞɚɧɢɯ 
ɉɪɚɜɢɥɨ process(1) ɩɪɢɡɧɚɱɟɧɨ ɞɥɹ ɡɚɧɟɫɟɧɧɹ ɞɚɧɢɯ ɜ ȻȾ. ɐɟɣ 

ɦɨɞɭɥɶ ɫɬɜɨɪɸє ɜɿɤɧɨ ɞɥɹ ɬɟɤɫɬɭ, ɩɪɨɫɢɬɶ ɤɨɪɢɫɬɭɜɚɱɚ ɜɜɟɫɬɢ ɞɚɧɿ ɡ 
ɤɥɚɜɿɚɬɭɪɢ, ɡɱɢɬɭє ʀɯ ɿ ɡɚɧɨɫɢɬɶ ɜ ȻȾ ɧɨɜɟ ɬɜɟɪɞɠɟɧɧɹ dplayer. ɉɿɫɥɹ ɰɶɨɝɨ 

PRO FOOTBALL  DATABASE 

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *                                    
*1. Add a player to database               * 

* 2. Delete a player from database      *                               

* 3.View a player from database      

* 4. Quit from this program                 *   

*                                                              * 

*  *  *  *  *  *  *  *  *  *  *  *  * *  *  *   * 

Please enter your choice, 1, 2 , 3 or 4: 
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ɦɨɞɭɥɶ ɡɚɛɢɪɚє ɫɬɜɨɪɟɧɟ ɜɿɤɧɨ ɿ ɩɨɜɟɪɬɚє ɤɟɪɭɜɚɧɧɹ ɝɨɥɨɜɧɨɦɭ ɦɟɧɸ. 
Ɉɤɪɟɦɟ, ɦɟɧɲɟ ɡɚ ɪɨɡɦɿɪɨɦ, ɜɿɤɧɨ ɫɬɜɨɪɸєɬɶɫɹ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɿɚɥɨɝɭ 

ɡ ɩɪɨɝɪɚɦɨɸ. Ɂɚ ɩɪɟɞɢɤɚɬɨɦ makewindow, ɳɨ ɫɬɜɨɪɸє ɰɟ ɜɿɤɧɨ, ɣɞɭɬɶ 
ɩɪɟɞɢɤɚɬɢ write, readln ɿ readint, ɳɨ ɿɧɮɨɪɦɭɸɬɶ ɤɨɪɢɫɬɭɜɚɱɚ ɩɪɨ ɬɟ, 
ɹɤɿ ɞɚɧɿ ɜɿɧ ɩɨɜɢɧɟɧ ɭɜɟɫɬɢ, ɿ ɡɱɢɬɭɸɬɶ ɰɿ ɞɚɧɿ ɡ ɤɥɚɜɿɚɬɭɪɢ: 
 

 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 2.4. ȼɿɤɧɨ ɜɜɟɞɟɧɧɹ ɞɚɧɢɯ ɩɪɨɝɪɚɦɢ “Ȼɚɡɚ ɞɚɧɢɯ ɝɪɢ ɭ ɮɭɬɛɨɥ” 

 

process(1) :- 

makewindow(2,7,7," Add Player to DATABASE 

",2,20,18,58), 

 shiftwindow(2), 

 write("Enter player name: "), 

 readln(P_name), write("Enter team: "), 

readln(T_name), 

Ⱥɧɚɥɨɝɿɱɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ write, readln ɿ readint ɜɜɨɞɹɬɶ ɧɨɦɟɪ 
ɝɪɚɜɰɹ, ɣɨɝɨ ɩɨɡɢɰɿɸ, ɡɪɿɫɬ, ɜɚɝɭ, ɫɬɚɠ ɜɢɫɬɭɩɿɜ ɿ ɭɧɿɜɟɪɫɢɬɟɬ.  

Ɉɛ'єɤɬɚɦɢ ɧɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ є ɡɧɚɱɟɧɧɹ, ɩɪɢɫɜɨєɧɟ ɡɦɿɧɧɢɦ P_name, 

T_name, P_number ɿ ɬ.ɩ.; ɡɦɿɧɧɿ ɜɢɡɧɚɱɚɸɬɶɫɹ  ɜ ɩɪɟɞɢɤɚɬɚɯ ɱɢɬɚɧɧɹ. 
assertz(dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Ex

p,College)), 

write(P_name," has been added to the database."), 

nl, !, 

write("Press space bar. "), 

readchar(_), 

removewindow. 

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *   
*  1. Add a player to database            * 

* 2. Delete a player from database     *                               

* 3.View a player from database        * 

* 4. Quit from this program                *   

*                                                             * 

*  *  *  *  *  *  *  *  *  *  *  *  * *  *  *  * 

Please enter your choice, 1, 2 , 3 or 4: 

 

Enter player name: Jim  McMahor 

Enter team: Chicago Brars 

Enter player  number: 9 

Enter position: QB 
Enter heigest: 6-1 

Enter weigest: 190 

Enter NFL exp: 5 

Enter college: Brigham Young 

Jim McMahor has been added to the database. 

Press space bar. 

PRO FOOTBALL  DATABASE 
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Ɉɫɬɚɧɧɿ ɪɹɞɤɢ ɫɢɝɧɚɥɿɡɭɸɬɶ ɩɪɨ ɡɚɤɿɧɱɟɧɧɹ ɜɜɟɞɟɧɧɹ ɿ ɡɚɛɢɪɚɸɬɶ 
ɞɨɞɚɬɤɨɜɟ ɜɿɤɧɨ. 

Ɇɨɞɭɥь ɞɥɹ ɜɢɥɭɱɟɧɧɹ ɞɚɧɢɯ 
ɉɪɢɡɧɚɱɟɧɧɹɦ ɦɨɞɭɥɹ process(2) є ɜɢɥɭɱɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɡ ȻȾ. ɐɟ 

ɩɪɚɜɢɥɨ, ɹɤ ɿ ɩɪɚɜɢɥɨ process(1), ɫɬɜɨɪɸє ɜɥɚɫɧɟ ɜɿɤɧɨ, ɡɚɩɢɬɭє ɜ 
ɤɨɪɢɫɬɭɜɚɱɚ ɿɦ'ɹ ɝɪɚɜɰɹ ɿ ɜɢɥɭɱɚє ɡ ȻȾ ɬɜɟɪɞɠɟɧɧɹ, ɳɨ ɦɿɫɬɢɬɶ ɿɧɮɨɪɦɚɰɿɸ 
ɩɪɨ ɧɶɨɝɨ. ɉɿɫɥɹ ɨɱɢɳɟɧɧɹ ɜɿɤɧɚ ɤɟɪɭɜɚɧɧɹ ɡɧɨɜɭ ɩɟɪɟɞɚєɬɶɫɹ ɝɨɥɨɜɧɨɦɭ 
ɦɟɧɸ. 

ɉɿɫɥɹ ɩɪɟɞɢɤɚɬɿɜ, ɳɨ ɫɬɜɨɪɸɸɬɶ ɜɿɤɧɨ ɿ ɪɭɯɚɸɬɶ ɧɢɦ, ɣɞɭɬɶ ɩɪɟɞɢɤɚɬɢ, 
ɳɨ ɡɚɩɢɬɭɸɬɶ ɿɦ'ɹ ɝɪɚɜɰɹ. ȼɜɟɞɟɧɟ ɤɨɪɢɫɬɭɜɚɱɟɦ ɡɧɚɱɟɧɧɹ ɩɪɢɫɜɨɸєɬɶɫɹ 
ɡɦɿɧɧɿɣ P_name: 

process(2) :- 

makewindow(3,7,7," Delete Player from DATABASE 

",10,30,7,40),  

shiftwindow(3), write("Enter name to DELETE: "),  

readln(P_name), 

ɇɚɫɬɭɩɧɚ ɱɚɫɬɢɧɚ ɩɪɚɜɢɥɚ ɡɞɿɣɫɧɸє ɨɩɟɪɚɰɿɸ ɜɢɥɭɱɟɧɧɹ ɬɜɟɪɞɠɟɧɧɹ ɡ 
ȻȾ, ɧɚɞɫɢɥɚє ɤɨɪɨɬɤɟ ɩɨɜɿɞɨɦɥɟɧɧɹ ɩɪɨ ɰɟ ɤɨɪɢɫɬɭɜɚɱɟɜɿ, ɱɟɤɚє ɧɚɬɢɫɤɚɧɧɹ 
ɧɢɦ ɞɨɜɿɥɶɧɨʀ ɤɥɚɜɿɲɿ ɿ ɡɚɛɢɪɚє ɡ ɟɤɪɚɧɚ ɞɨɞɚɬɤɨɜɟ ɜɿɤɧɨ. 

retract(dplayer(P_name,_,_,_,_,_,_,_)), 

write(P_name," has been deleted from the 

database."), 

nl, !, 

write("Press space bar."), 

readchar(_), 

removewindow. 

Ɇɨɞɭɥь ɞɥɹ ɜɢɛɿɪɤɢ ɞɚɧɢɯ 
ɉɪɢɡɧɚɱɟɧɧɹɦ ɦɨɞɭɥɹ process(3) є ɩɨɲɭɤ ɞɚɧɢɯ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ 

ɛɚɡɿ. ɐɟɣ ɦɨɞɭɥɶ, ɹɤ ɿ ɞɜɚ ɩɨɩɟɪɟɞɧɿ, ɫɬɜɨɪɸє ɜɥɚɫɧɟ ɜɿɤɧɨ, ɚ ɩɨɬɿɦ ɡɚɩɢɬɭє 
ɿɦ'ɹ ɝɪɚɜɰɹ. əɤɳɨ ɜ ȻȾ є ɬɜɟɪɞɠɟɧɧɹ, ɳɨ ɦɿɫɬɢɬɶ ɜɜɟɞɟɧɟ ɿɦ'ɹ, ɦɨɞɭɥɶ ɪɨɛɢɬɶ 
ɜɢɛɿɪɤɭ ɞɚɧɢɯ ɿ ɜɢɜɨɞɢɬɶ ʀɯ ɧɚ ɟɤɪɚɧ ɭ ɡɪɭɱɧɨɦɭ ɮɨɪɦɚɬɿ. 

process(3) :- 

makewindow(4,7,7," View Window ",7,30,16,47),  

shiftwindow(4), 

write("Enter name to view: "), readln(P_name),  

dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Exp,Colleg

e). 
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ɉɪɟɞɢɤɚɬ dplayer ɲɭɤɚє ɩɨɬɪɿɛɧɟ ɬɜɟɪɞɠɟɧɧɹ ɜ ɛɚɡɿ ɞɚɧɢɯ ɿ ɜɢɛɢɪɚє 
ɪɹɞɤɨɜɿ ɿ ɰɿɥɿ ɡɧɚɱɟɧɧɹ ɡ ɤɨɠɧɨɝɨ ɡɚɩɢɬɭɜɚɧɨɝɨ ɩɭɧɤɬɭ. ɐɿɥɚ ɧɢɡɤɚ ɩɪɟɞɢɤɚɬɿɜ 
write ɩɨɬɿɦ ɜɢɜɨɞɢɬɶ ɨɬɪɢɦɚɧɿ ɡɧɚɱɟɧɧɹ: 

nl, write(" NFL League Player"),nl, 

nl, write(" Player Name : ",P_name), 

nl, write(" Team Name : ",T_name), 

nl, write(" Position : ",Pos), 

nl, write(" Player Number : ",P_number), 

nl, write(" Player's Height :  ",Ht," ft-in"), 

nl, write(" Player's Weight :  ",Wt," lb "), 

nl, write(" Player's NFL-exp : ",Exp," hyear(s)"), 

nl, write(" Player's College : ",College), 

nl, nl, !,nl, write("Press space bar"), 

readchar(_),removewindow. 

ɇɚ ɪɢɫ. 2.5 ɧɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɪɨɛɨɬɢ ɰɶɨɝɨ ɦɨɞɭɥɹ. 
 

 
 
 
 
  
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 2.5. ɉɟɪɟɝɥɹɞ ɞɚɧɢɯ, ɳɨ ɦɿɫɬɹɬьɫɹ ɜ ɛɚɡɿ 
 
əɤɳɨ ɜ ȻȾ ɜɿɞɫɭɬɧє ɬɜɟɪɞɠɟɧɧɹ ɡ ɜɜɟɞɟɧɢɦ ɤɨɪɢɫɬɭɜɚɱɟɦ ɿɦ'ɹɦ ɝɪɚɜɰɹ, 

ɩɪɨɝɪɚɦɚ ɜɢɞɚє ɩɨɜɿɞɨɦɥɟɧɧɹ ɩɪɨ ɩɨɦɢɥɤɭ. ȼɿɤɧɨ ɞɥɹ ɰɶɨɝɨ ɩɨɜɿɞɨɦɥɟɧɧɹ 
ɩɨɜɢɧɧɨ ɪɨɡɬɚɲɨɜɭɜɚɬɢɫɹ ɜ ɰɟɧɬɪɿ ɟɤɪɚɧɚ. ȼɚɪɿɚɧɬ process(3), 

ɜɿɞɩɨɜɿɞɚɥɶɧɢɣ ɡɚ ɜɢɞɚɜɚɧɧɹ ɩɨɜɿɞɨɦɥɟɧɧɹ ɩɪɨ ɩɨɦɢɥɤɭ, ɜɢɝɥɹɞɚє ɬɚɤ: 
 

View Windows 

 
 
 

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *    
* 1. Add a player to database              * 

* 2. Delete a player from database      *      

* 3.View a player from database         * 

* 4. Quit from this program                 *   

*                                                              * 

*  *  *  *  *  *  *  *  *  *  *  *  * *  *  *   * 

Please enter your choice, 1, 2, 3 or 4: 

NFL League Player
 Player name: Jim  McMahor 

Team name: Chicago Briars 

Player  number: 9 

Position: QB 

Player’s heigest: 6-1 

Player’s weigest: 190 

Player’s NFL exp: 5 

Player’s college: Brigham Young. Press space bar, 
 

Press space bar. 

PRO FOOTBALL  DATABASE 
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process(3) :- 

makewindow(5,7,7," No Luck ",14,7,5,60), 

shiftwindow(5), 

write("Can't find that player in the 

database."),nl, 

write("Sorry, bye!"), 

nl, !, 

write("Press space bar."), 

readchar(_), 

removewindow, 

shiftwindow(1). 

Ɇɨɞɭɥь ɡɚɤɿɧɱɟɧɧɹ ɪɨɛɨɬɢ ɡ ɩɪɨɝɪɚɦɨɸ 

Ɇɨɞɭɥɶ process(4) ɡɚɛɟɡɩɟɱɭє ɧɨɪɦɚɥɶɧɟ ɡɚɤɿɧɱɟɧɧɹ ɫɟɚɧɫɭ ɪɨɛɨɬɢ ɡ 
ɛɚɡɨɸ ɞɚɧɢɯ. ɐɟɣ ɦɨɞɭɥɶ ɧɟ ɫɬɜɨɪɸє ɜɥɚɫɧɨɝɨ ɜɿɤɧɚ. Ɇɨɞɭɥɶ ɜɢɦɚɝɚє ɜɿɞ 
ɤɨɪɢɫɬɭɜɚɱɚ ɱɿɬɤɨʀ ɜɿɞɩɨɜɿɞɿ ɧɚ ɡɚɩɢɬɚɧɧɹ, ɱɢ ɯɨɱɟ ɜɿɧ ɡɚɤɿɧɱɢɬɢ ɪɨɛɨɬɭ ɡ 
ɩɪɨɝɪɚɦɨɸ: 

process(4) :- 

write("Are you sure want to quit (y/n)"), 

readln(Answer), 

frontchar(Answer,'ɭ',_), !. 
ɉɪɟɞɢɤɚɬ frontchar ɭɫɩɿɲɧɢɣ ɬɿɥɶɤɢ ɹɤɳɨ ɜɿɞɩɨɜɿɞɶ ɤɨɪɢɫɬɭɜɚɱɚ ɧɚ 

ɡɚɩɢɬ ɩɪɨɝɪɚɦɢ ɩɨɱɢɧɚєɬɶɫɹ ɡ ɛɭɤɜɢ Y. əɤɳɨ ɜɜɨɞɢɬɶɫɹ ɿɧɲɚ ɛɭɤɜɚ, ɩɪɟɞɢɤɚɬ 
ɧɟɭɫɩɿɲɧɢɣ, ɬɨɦɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɜɟɪɧɟɧɧɹ ɞɨ ɩɪɟɞɢɤɚɬɚ repeat ɦɨɞɭɥɹ 
menu. 

Ɇɨɞɭɥь ɪɟɚɤɰɿʀ ɧɚ ɩɨɦɢɥɤɭ 
ɉɪɨɝɪɚɦɚ ɩɨɜɢɧɧɚ ɧɚɥɟɠɧɨ ɪɟɚɝɭɜɚɬɢ ɧɚ ɞɨɩɭɳɟɧɿ ɤɨɪɢɫɬɭɜɚɱɟɦ 

ɩɨɦɢɥɤɢ ɩɿɞ ɱɚɫ ɜɜɟɞɟɧɧɹ. əɤɳɨ ɤɨɪɢɫɬɭɜɚɱ ɜɜɟɞɟ ɱɢɫɥɨ, ɦɟɧɲɟ ɡɚ 1 ɚɛɨ 
ɛɿɥɶɲɟ ɡɚ 4, ɛɭɞɟ ɜɢɤɨɧɭɜɚɬɢɫɶ ɨɞɧɟ ɡ ɩɪɚɜɢɥ: 

process(Choice) :- 

Choice < 1, error. 

process(Choice) :- Choice > 4, error. 

ɐɿ ɩɪɚɜɢɥɚ ɜɢɤɥɢɤɚɸɬɶ ɦɨɞɭɥɶ error: 
error :- 

write("Please enter a number from 1 to 4."), 

write("(Press the space bar to continue)"), 

readchar(_). 
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2.2.3. ɉɪɢɤɥɚɞ ɛɚɡɢ ɞɚɧɢɯ ɝɪɢ ɭ ɮɭɬɛɨɥ 

Ɋɟɚɥɿɡɚɰɿєɸ ɰɶɨɝɨ ɩɪɨɟɤɬɭ є ɩɪɨɝɪɚɦɚ “Ȼɚɡɚ ɞɚɧɢɯ ɝɪɢ ɭ ɮɭɬɛɨɥ” 
(ɥɿɫɬɢɧɝ 2.1). 

______________________________________________________________ 
Ʌɿɫɬɢɧɝ 2.1 

/* ɉɪɨɝɪɚɦɚ: Ȼɚɡɚ ɞɚɧɢɯ ɝɪɢ ɭ ɮɭɬɛɨɥ   */ 

/*              Ɏɚɣɥ: PROG0901.PRO                */ 
/*                                                */ 

/* ɉɪɢɡɧɚɱɟɧɧɹ:  ɉɪɢɤɥɚɞ ɛɚɡɢ ɞɚɧɢɯ, ɹɤɚ ɩɪɚɰɸє   */ 
/* Ȼɚɡɚ ɞɚɧɢɯ ɦɿɫɬɢɬь ɬɚɤɿ ɨɩɟɪɚɰɿʀ: ɞɨɞɚɜɚɧɧɹ,   */ 
/*               ɜɢɥɭɱɟɧɧɹ ɿ ɜɢɛɿɪɤɭ ɞɚɧɢɯ.       */ 
/*           ȼɢɛɿɪɤɚ ɩɟɪɟɞɛɚɱɚє ɩɟɪɟɝɥɹɞ ɞɚɧɢɯ.   */ 
/* Ɂɚɭɜɚɠɟɧɧɹ:   ɐɹ ɩɪɨɝɪɚɦɚ ɫɬɜɨɪɸє ɛɚɡɭ ɞɚɧɢɯ ɿ */ 
/*              ɩɨɦɿɳɚє ʀʀ ɜ ɨɩɟɪɚɬɢɜɧɭ ɩɚɦ'ɹɬь.  */ 
domains 

p_name, t_name, pos, height, college = string 

p_number, weight, nfl_exp = integer 

database 

dplayer(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

predicates 

repeat 

do_mbase 

assert_database 

menu 

process(integer) 

clear_database 

player(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

error 

goal 

do_mbase. 

clauses 

repeat. 

repeat :- repeat. 

/* Ȼɚɡɚ ɞɚɧɢɯ ɝɪɢ ɭ ɮɭɬɛɨɥ */ 
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player("Dan Marino","Miami Dolphins",13,"QB","6-

3",215,4, "Pittsburgh"). 

player("Richart Dent","Chicago Bears",95,"DE","6-

5",263,4, "Tennessee State"). 

player("Bernie Kosar","Cleveland Browns",19,"QB","6-

5",210,2, "Miami"). 

player("Doug Cosbie","Dallas Cowboys",84,"TE","6-6",235,8,  

"Santa Clara"). 

player("Mark Malone","Pittsburgh Steelers",16,"QB","6-

4",223,7, 

"Arizona State"). 

/* ɤɿɧɟɰь ɩɨɱɚɬɤɨɜɢɯ ɞɚɧɢɯ */ 
assert_database :- 

player(P_name,T_name,P_number,Pos,Ht,Wt,Exp,College), 

assertz( 

dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Exp,College) ), 

fail. 

assert_database :- !. 

clear_database :- 

retract( dplayer(_,_,_,_,_,_,_,_) ), 

fail. 

clear_database :- !. 

/* Ⱦɿɚɥɨɝ ɡ ɰɿєɸ ȻȾ ɡɞɿɣɫɧɸєɬьɫɹ ɡɚ ɩɪɢɧɰɢɩɨɦ ɦɟɧɸ. 
ʈɪɭɧɬɭɸɱɢɫɶ ɧɚ ɡɚɩɢɬɿ ɤɨɪɢɫɬɭɜɚɱɚ, ɋɄȻȾ ɚɤɬɢɜɿɡɭє ɜɿɞɩɨɜɿɞɧɿ ɩɪɨɰɟɫɢ 

ɞɥɹ ɪɟɚɥɿɡɚɰɿɣɧɨɝɨ ɡɚɩɢɬɭ. Ɇɟɧɸ ɦɨɠɧɚ ɪɨɡɲɢɪɢɬɢ ɡɚ ɪɚɯɭɧɨɤ ɜɜɟɞɟɧɧɹ 
ɧɨɜɢɯ ɮɭɧɤɰɿɣ.*/  

do_mbase :- 

assert_database, 

makewindow(1,7,7," PRO FOOTBALL DATABASE ",0,0,25,80), 

menu, 

clear_database. 

menu :- 

repeat, 

clearwindow, 

write(" * * * * * * * * * * * * * * * * * * * "),nl, 

write(" * * 

"),nl, 

 

 

 

 

 

 

 

 

 

 



98 

write(" * 1. Add a player to database * 

"),nl, 

write(" * 2. Delete a player from database  * "),nl, 

write(" * 3. View a player from database * 

"),nl, 

write(" * 4. Quit from this program * 

"),nl, 

write(" * * 

"),nl, 

write(" * * * * * * * * * * * * * * * * * * * "),nl, 

nl, 

write(" Please enter your choice, 1, 2, 3 or 4 : "), 

readint(Choice),nl, 

process(Choice), 

Choice = 4, 

!. 

/* Ⱦɨɞɚɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɝɪɚɜɰɹ ɜ ȻȾ */ 
process(1) :- 

makewindow(2,7,7," Add Player to DATABASE 

",2,20,18,58),  

shiftwindow(2),  

write("Enter player name: "), readln(P_name),  

write("Enter team: "), readln(T_name),  

write("Enter player number: "), readint(P_number),  

write("Enter position: "), readln(Pos),  

write("Enter height: "), readln(Ht),  

write("Enter weight: "), readint(Wt),  

write("Enter NFL exp: "), readint(Exp),  

write("Enter college: "), readln(College), 

assertz(dplayer(P_name,T_name,P_number,Pos,Ht,Wt, 

Exp,College)), 

write(P_name," has been added to the database."), 

nl, !, 

write("Press space bar. "), 

readchar(_), 

removewindow. 

/* ȼɢɥɭɱɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɝɪɚɜɰɹ ɡ ȻȾ */ 
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process(2) :- 

makewindow(3,7,7," Delete Player from DATABASE 

",10,30,7,40),  

shiftwindow(3),  

write("Enter name to DELETE: "), readln(P_name), 

retract(dplayer(P_name,_,_,_,_,_,_,_)),  

write(P_name," has been deleted from the database."),  

nl, !, 

write("Press space bar."), 

readchar(_), 

removewindow. 

/* ɉɟɪɟɝɥɹɞ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɝɪɚɜɰɹ */ 
process(3) :- 

makewindow(4,7,7," View Window ",7,30,16,47),  

shiftwindow(4),  

write("Enter name to view: "), readln(P_name), 

dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Exp,College), 

nl, write(" NFL League Player"),nl, 

nl, write(" Player Name : ",P_name), 

nl, write(" Team Name : ",T_name), 

nl, write(" Position : ",Pos), 

nl, write(" Player Number : ",P_number), 

nl, write(" Player's Height :  ",Ht," ft-in"), 

nl, write(" Player's Weight :  ",Wt," lb "), 

nl, write("Player's NFL-exp : ",Exp," year(s)"),nl,  

write(" Player's College : ",College), 

nl, nl, !, 

nl, write("Press space bar"), 

readchar(_), 

removewindow. 

process(3) :- 

makewindow(5,7,7," No Luck ",14,7,5,60), 

shiftwindow(5), 

write("Can't find that player in the database."),nl, 

write("Sorry, bye!"), 

nl, !, 

write("Press space bar."), 
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readchar(_), 

removewindow, 

shiftwindow(1). 

/* ȼɢɯɿɞ ɡ ɞɿɚɥɨɝɭ */ 
process(4) :- 

write("Are you sure want to quit (y/n)"), 

readln(Answer), 

frontchar(Answer,'ɭ',_), !. 
/* ɇɟɩɪɚɜɢɥьɧɟ ɡɜɟɪɬɚɧɧɹ ɞɨ ȻȾ */ 
process(Choice) :- 

Choice < 1, error. 

process(Choice) :- Choice > 4, error. 

error :- 

write("Please enter a number from 1 to 4."), 

write("(Press the space bar to continue)"), 

readchar(_). 

/***** ɤɿɧɟɰь ɩɪɨɝɪɚɦɢ
 *****/  

ȼɯɿɞɧɚ ɿɧɮɨɪɦɚɰɿɹ ɞɥɹ ȻȾ ɦɿɫɬɢɬɶɫɹ ɧɚ ɩɨɱɚɬɤɭ ɪɨɡɞɿɥɭ clauses. Ʉɨɥɢ 

ɩɪɨɝɪɚɦɚ ɡɚɩɭɫɤɚєɬɶɫɹ, assert_database ɫɬɜɨɪɸє ɬɜɟɪɞɠɟɧɧɹ dplayer, 

ɳɨ ɦɿɫɬɹɬɶ ɬɚɤɿ ɫɚɦɿ ɞɚɧɿ, ɳɨ ɿ ɬɜɟɪɞɠɟɧɧɹ ɫɬɚɬɢɱɧɨɝɨ ɩɪɟɞɢɤɚɬɚ player, ɿ 
ɡɚɧɨɫɢɬɶ ɰɿ ɬɜɟɪɞɠɟɧɧɹ ɜ ɞɢɧɚɦɿɱɧɭ ȻȾ. ɉɿɫɥɹ ɰɶɨɝɨ ɦɨɠɧɚ ɞɨɞɚɜɚɬɢ, 
ɜɢɥɭɱɚɬɢ ɚɛɨ ɩɟɪɟɝɥɹɞɚɬɢ ɞɚɧɿ, ɜɢɛɢɪɚɸɱɢ ɜɿɞɩɨɜɿɞɧɿ ɨɩɰɿʀ ɦɟɧɸ. 

 

2.3. ɋɬɜɨɪɟɧɧɹ ɛɚɡɢ ɞɚɧɢɯ ɧɚ ɡɨɜɧɿɲɧɿɯ ɧɨɫɿɹɯ ɿɧɮɨɪɦɚɰɿʀ 
ɋɥɚɛɤɢɦ ɦɿɫɰɟɦ ɭɫɿɯ ɪɨɡɝɥɹɧɭɬɢɯ ȻȾ є ɬɟ, ɳɨ ɜ ɦɿɪɭ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɜ 

ɧɿɣ ɧɨɜɢɯ ɞɚɧɢɯ ɨɛɦɟɠɭɜɚɥɶɧɢɦ ɱɢɧɧɢɤɨɦ ɫɬɚє ɨɛɫɹɝ ɨɩɟɪɚɬɢɜɧɨʀ ɩɚɦ'ɹɬɿ 
ɤɨɦɩ'ɸɬɟɪɚ. ɐɟ ɨɛɦɟɠɟɧɧɹ, ɣɦɨɜɿɪɧɨ, ɛɭɞɟ ɞɨɜɨɥɿ ɿɫɬɨɬɧɢɦ ɭ ɛɭɞɶ-ɹɤɨɦɭ 
ɩɪɢɤɥɚɞɧɨɦɭ ɞɨɞɚɬɤɭ ȻȾ. 

ɀɢɬɬєɡɞɚɬɧɿɲɢɦ є ɋɄȻȾ, ɳɨ ɡɛɟɪɿɝɚɸɬɶ ɞɚɧɿ ɧɚ ɞɢɫɤɭ (ɧɟɪɟɡɢɞɟɧɬɿ), 
ɨɫɤɿɥɶɤɢ ɨɛɫɹɝ ɡɨɜɧɿɲɧɶɨʀ ɩɚɦ'ɹɬɿ ɿɫɬɨɬɧɨ ɛɿɥɶɲɢɣ ɡɚ ɨɛɫɹɝ ɨɩɟɪɚɬɢɜɧɨʀ 
ɩɚɦ'ɹɬɿ. ɋɢɫɬɟɦɢ ɬɚɤɨɝɨ ɤɥɚɫɭ ɩɪɢɞɚɬɧɿ ɞɥɹ ɛɿɥɶɲɨɫɬɿ ɩɪɚɤɬɢɱɧɢɯ ɡɚɞɚɱ. 

 
2.3.1. Ɋɨɡɝɥɹɞ ɩɪɨɟɤɬɭ 

ɋɬɜɨɪɟɧɧɹ ɛɭɞɶ-ɹɤɨʀ ɩɪɨɝɪɚɦɢ ɧɚ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ, ɳɨ ɩɪɚɰɸє ɡ ȻȾ 
ɩɨɱɢɧɚєɬɶɫɹ ɡ ɪɨɡɝɥɹɞɭ ɩɪɨɟɤɬɭ ɛɚɡɢ ɞɚɧɢɯ.   

 

 

 

 

 

 

 

 

 

 



101 

ɉɨɞɿɛɧɿ ɦɿɪɤɭɜɚɧɧɹ ɞɨɪɟɱɧɿ ɿ ɞɥɹ ȻȾ ɧɚ ɞɢɫɤɭ. ɇɨɜɢɦɢ ɬɭɬ є ɩɪɚɜɢɥɚ 
ɜɜɟɞɟɧɧɹ ɿ ɜɢɜɟɞɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ, ɧɚɡɜɚɧɿ ɜɜɟɞɟɧɧɹɦ – ɜɢɜɟɞɟɧɧɹɦ ɧɚ ɞɢɫɤ.   

ȼɚɠɥɢɜɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɩɪɨɝɪɚɦɢ є ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɝɨ ɞɨɫɬɭɩɭ 
ɞɨ ɛɚɡɢ. ɐɹ ɜɢɦɨɝɚ ɡɦɭɲɭє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɿɧɞɟɤɫɧɿ ɮɚɣɥɢ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɍɦɨɜɧɿ ɩɨɡɧɚɱɟɧɧɹ: 
                – ɩɨɬɿɤ ɞɚɧɢɯ 
       – ɩɟɪɟɞɚɱɚ ɤɟɪɭɜɚɧɧɹ 

Ɋɢɫ. 2.6. Ⱦɿɚɝɪɚɦɚ ɩɨɬɨɤɿɜ ɧɟɪɟɡɢɞɟɧɬɧɨʀ ȻȾ 

 

Ɋɨɡɩɨɱɧɟɦɨ ɩɪɨɟɤɬɭɜɚɧɧɹ ɡ ɞɿɚɝɪɚɦɢ ɩɨɬɨɤɿɜ ɞɚɧɢɯ (ɪɢɫ. 2.6). 
ɋɬɪɭɤɬɭɪɚ ɰɿєʀ ɞɿɚɝɪɚɦɢ є ɪɨɡɲɢɪɟɧɧɹɦ ȾɉȾ ɞɥɹ ɛɚɡɢ ɞɚɧɢɯ, ɳɨ 

ɦɿɫɬɢɬɶɫɹ ɜ ɨɩɟɪɚɬɢɜɧɿɣ ɩɚɦ'ɹɬɿ (ɪɢɫ. 2.5). əɤɳɨ ɩɨɪɿɜɧɹɬɢ ɰɿ ɞɜɿ ɞɿɚɝɪɚɦɢ, 
ɧɟɜɚɠɤɨ ɩɨɛɚɱɢɬɢ, ɳɨ ɭ ɧɨɜɭ ɜɯɨɞɢɬɶ ɞɨɞɚɬɤɨɜɨ ɤɿɥɶɤɚ ɦɨɞɭɥɿɜ ɦɿɠ process 

ɿ ȻȾ. ɐɟ ɞɨɩɨɦɿɠɧɿ ɦɨɞɭɥɿ, ɳɨ ɜɢɤɥɢɤɚɸɬɶɫɹ ɡ ɦɨɞɭɥɹɦɢ process. Ɍɚɤ, 
ɧɚɩɪɢɤɥɚɞ, process(1) ɜɢɤɥɢɤɚє ɦɨɞɭɥɶ dbassert, ɳɨ ɭ ɫɜɨєɸ ɱɟɪɝɨɸ, 

ɜɢɤɥɢɤɚє ɦɨɞɭɥɶ dbass. Ɍɨɧɤɿ ɫɬɪɿɥɤɢ ɧɚ ɞɿɚɝɪɚɦɿ ɩɨɤɚɡɭɸɬɶ ɧɚɩɪɹɦɨɤ 
ɩɨɬɨɤɭ ɞɚɧɢɯ, ɚ ɬɨɜɫɬɿ – ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɩɟɪɟɞɚɱɿ ɤɟɪɭɜɚɧɧɹ. 

ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɩɪɨɝɪɚɦɢ ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.7. ȼɨɧɚ ɞɭɠɟ ɫɯɨɠɚ ɧɚ 

Do_dbase

 
Menu 
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(ɜ ɨɩɟɪɚɬɢɜ-
ɧɿɣ ɩɚɦ’ɹɬɿ) 

Ʉɥɚɜɿɚ-
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ɫɬɪɭɤɬɭɪɧɭ ɫɯɟɦɭ ɩɨɩɟɪɟɞɧɶɨʀ ɩɪɨɝɪɚɦɢ.  
Ⱦɨɩɨɦɿɠɧɿ ɦɨɞɭɥɿ – dbassert ɿ dbass ɦɨɞɭɥɹ process(1) ɡɚɧɨɫɹɬɶ ɭ 

ɛɚɡɭ ɧɨɜɿ ɞɚɧɿ. Ⱥɧɚɥɨɝɿɱɧɿ ɫɬɪɭɤɬɭɪɢ ɦɨɞɭɥɿɜ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɿ ɞɥɹ 
ɜɢɥɭɱɟɧɧɹ, ɜɢɛɿɪɤɢ ɿ ɜɢɜɟɞɟɧɧɹ ɞɚɧɢɯ ɧɚ ɟɤɪɚɧ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 2.7. ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɧɟɪɟɡɢɞɟɧɬɧɨʀ ȻȾ 

 

2.3.2. ɋɬɜɨɪɟɧɧɹ ɛɚɡɢ ɞɚɧɢɯ 
Ȼɚɡɚ ɞɚɧɢɯ "ɍɧɿɜɟɪɫɢɬɟɬɫɶɤɢɣ ɮɭɬɛɨɥ" ɦɿɫɬɢɬɶ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ 

ɮɭɬɛɨɥɶɧɿ ɤɨɦɚɧɞɢ ɭɧɿɜɟɪɫɢɬɟɬɿɜ. ɏɚɪɚɤɬɟɪ ɿɧɮɨɪɦɚɰɿʀ ɿ ɜɿɞɩɨɜɿɞɧɿ ʀɣ ɨɛ'єɤɬɢ 
Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. 2.5. 

Ʉɨɠɧɚ ɡ ɜɢɛɪɚɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɨɠɟ ɜɧɨɫɢɬɢ ɹɤɭɫɶ ɧɨɜɭ ɪɢɫɭ ɜ 
ɭɹɜɥɟɧɧɹ ɩɪɨ ɤɨɦɚɧɞɭ. ɉɪɨɟɤɬɭɸɱɢ ȻȾ, ɜɚɪɬɨ ɭɧɢɤɚɬɢ ɜɤɥɸɱɟɧɧɹ ɭ 
ɜɿɞɧɨɲɟɧɧɹ ɡɚɣɜɨʀ ɿɧɮɨɪɦɚɰɿʀ. ȱɧɲɢɦɢ ɫɥɨɜɚɦɢ, ɹɤɳɨ ɹɤɢɣ-ɧɟɛɭɞɶ ɩɚɪɚɦɟɬɪ 
ɦɚє ɬɟ ɫɚɦɿ ɡɧɚɱɟɧɧɹ ɞɥɹ ɜɫɿɯ ɟɥɟɦɟɧɬɿɜ ɜɿɞɧɨɲɟɧɧɹ, ɬɨ ɣɨɝɨ ɧɟ ɜɚɪɬɨ 
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ɡɛɟɪɿɝɚɬɢ ɜ ɛɚɡɿ. Ɍɚɤ, ɭ ɧɚɲɭ ȻȾ ɧɟɦɚє ɧɟɨɛɯɿɞɧɨɫɬɿ ɜɤɥɸɱɚɬɢ ɨɛ'єɤɬ "ɜɢɞ 
ɫɩɨɪɬɭ". Ƀɞɟɬɶɫɹ ɩɪɨ ɮɭɬɛɨɥɶɧɿ ɤɨɦɚɧɞɢ, ɿ ɞɥɹ ɤɨɠɧɨɝɨ ɬɜɟɪɞɠɟɧɧɹ ɛɚɡɢ ɰɟɣ 
ɨɛ'єɤɬ ɦɚɜ ɛɢ ɡɧɚɱɟɧɧɹ football. ȼɢɥɭɱɟɧɧɹ ɡ ȻȾ ɿɧɮɨɪɦɚɰɿʀ, ɡɚɝɚɥɶɧɨʀ ɞɥɹ 
ɭɫɿɯ ɜɿɞɧɨɲɟɧɶ, ɧɚɡɢɜɚɸɬɶ ɧɨɪɦɚɥɿɡɚɰɿєɸ. ɇɨɪɦɚɥɿɡɚɰɿɹ ɞɚє ɡɦɨɝɭ 
ɡɚɨɳɚɞɠɭɜɚɬɢ ɩɚɦ'ɹɬɶ ɿ ɩɨɥɟɝɲɭє ɪɨɛɨɬɭ ɡ ɩɪɚɜɢɥɚɦɢ, ɳɨ ɡɞɿɣɫɧɸɸɬɶ ɞɨɫɬɭɩ 
ɞɨ ɛɚɡɢ. 

 

Ɍɚɛɥɢɰɹ 2.5  

Іɧɮɨɪɦɚɰɿɹ, ɳɨ ɡɛɟɪɿɝɚєɬьɫɹ ɜ ȻȾ "ɍɧɿɜɟɪɫɢɬɟɬɫьɤɢɣ ɮɭɬɛɨɥ" 

 
Ⱦɚɧɿ ɜ ɧɚɲɨɦɭ ɩɪɢɤɥɚɞɿ ɜɢɦɚɝɚɸɬɶ ɜɜɟɞɟɧɧɹ ɩɪɟɞɢɤɚɬɚ ɬɚɤɨʀ ɫɬɪɭɤɬɭɪɢ: 
team(name, school, city, state, color, stadium, 

coach, year, team_power, offensive_power, 

defensive_power, winning_power, home_power) 

ɉɪɟɞɢɤɚɬ ɡ'ɹɜɥɹєɬɶɫɹ ɜ ɪɨɡɞɿɥɿ ɩɪɨɝɪɚɦɢ database. ɇɟɨɛɯɿɞɧɨ ɬɚɤɨɠ 

ɨɩɢɫɚɬɢ (ɭ ɪɨɡɞɿɥɿ domains) ɨɛ'єɤɬɢ ɰɶɨɝɨ ɩɪɟɞɢɤɚɬɚ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɪɨɡɞɿɥ 
domains ɧɚɛɭɜɚє ɬɚɤɨɝɨ ɜɢɝɥɹɞɭ: 

domains 

file = datafile ; 

indexfile 

name, school, city, state, color, 

stadium, coach  = string 

ȱɧɮɨɪɦɚɰɿɹ 
ɇɚɡɜɚ ɤɨɦɚɧɞɢ 
ɇɚɡɜɚ ɭɧɿɜɟɪɫɢɬɟɬɭ 
Ɇɿɫɬɨ 
ɒɬɚɬ 
Ʉɨɥɶɨɪɢ ɤɨɦɚɧɞɢ 
ɋɬɚɞɿɨɧ 
ȱɦ'ɹ ɬɪɟɧɟɪɚ 
Ɋɿɤ, ɡɚ ɹɤɢɣ ɧɚɜɟɞɟɧɿ ɞɚɧɿ 
Ɋɟɣɬɢɧɝ 
Ɋɟɣɬɢɧɝ ɧɚɩɚɞɭ 
Ɋɟɣɬɢɧɝ ɡɚɯɢɫɬɭ 
Ɋɟɣɬɢɧɝ ɜɨɥɿ ɞɨ ɩɟɪɟɦɨɝɢ 
Ɋɟɣɬɢɧɝ ɫɜɨɝɨ ɩɨɥɹ 

Ɉɛ’єɤɬ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ 
name  
school 
 city 
 state 
 color  
stadium  
coach  
year 
team_power 
offensive_power 
defensive_power 
winning_power 
home_power 

Ɍɢɩ ɞɚɧɢɯ 
 String 
 string  
string  
string 
 string  
string 
 string  
integer 
integer 
integer 
integer 
integer 
integer 
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year,team_power, offensive_power, 

defensive_power, winning_power, home_power = 

integer 

Ɂ ɩɨɩɟɪɟɞɧьɨʀ ɩɪɨɝɪɚɦɢ  ɦɨɠɧɚ ɡɚɥɢɲɢɬɢ ɩɪɟɞɢɤɚɬɢ: 
do_dbase   /* ɰɿɥь */ 
menu /* ɿɧɬɟɪɮɟɣɫ ɭ ɜɢɞɿ ɦɟɧɸ */ 
process /* ɪɿɡɧɿ ɨɩɟɪɚɰɿʀ ɡ ɩɟɪɟɥɿɤɭ ɦɟɧɸ */ 
Ⱦɨɞɚɬɤɨɜɨ ɞɨ ɧɢɯ ɬɪɟɛɚ ɜɜɟɫɬɢ ɞɨɩɨɦɿɠɧɿ ɦɨɞɭɥɿ, ɜɿɞɩɨɜɿɞɚɥɶɧɿ ɡɚ 

ɨɩɟɪɚɰɿʀ ɜɜɟɞɟɧɧɹ–ɜɢɜɟɞɟɧɧɹ: ɞɨɞɚɜɚɧɧɹ, ɜɢɥɭɱɟɧɧɹ ɿ ɜɢɜɟɞɟɧɧɹ ɞɚɧɢɯ. 
Ɉɩɢɫɚɧɧɹ ɰɢɯ ɩɪɟɞɢɤɚɬɿɜ ɡɚɤɿɧɱɭє ɪɨɡɪɨɛɤɭ ɩɟɪɲɨʀ ɱɚɫɬɢɧɢ ɩɪɨɝɪɚɦɢ ȻȾ ɧɚ 
ɡɨɜɧɿɲɧɶɨɦɭ ɧɨɫɿʀ. ɉɨɜɧɢɣ ɬɟɤɫɬ ɪɨɡɞɿɥɭ predicates ɧɚɜɟɞɟɧɢɣ ɧɢɠɱɟ: 

predicates 

repeat 

menu 

process(integer) 

do_dbase 

dbassert(dbasedom) /* ɞɨɞɚɜɚɧɧɹ ɞɚɧɢɯ */ 
dbass(dbasedom, string, string) 

dbretract(dbasedom)   /* ɜɢɞɚɥɟɧɧɹ  ɞɚɧɢɯ  */ 
dbret(dbasedom, string, string) 

dbret1(dbasedom, real) 

dbread(dbasedom) /* ɱɢɬɚɧɧɹ ɞɚɧɢɯ */ 
dbrd(dbasedom, string, string) 

dbaaccess(dbasedom, real) 

Ɇɨɞɭɥɶ do_dbase є ɨɞɧɨɱɚɫɧɨ ɦɟɬɨɸ ɰɿєʀ ɩɪɨɝɪɚɦɢ. Ɍɟɩɟɪ ɧɟɨɛɯɿɞɧɨ 
ɨɩɢɫɚɬɢ ɜɜɟɞɟɧɿ ɩɪɚɜɢɥɚ ɜ ɪɨɡɞɿɥɿ clauses. 

Ɍɚɤ ɫɚɦɨ, ɹɤ ɿ ɩɨɩɟɪɟɞɧɹ ɩɪɨɝɪɚɦɚ, do_dbase ɜɢɤɥɢɤɚє ɦɨɞɭɥɶ menu. 

ɋɜɨєɸ ɱɟɪɝɨɸ menu ɜɢɤɥɢɤɚє ɨɞɢɧ ɡ ɦɨɞɭɥɿɜ process; ɹɤɢɣ ɫɚɦɟ ɡ ɧɢɯ 
ɜɢɤɥɢɤɚɸɬɶ, ɡɚɥɟɠɢɬɶ ɜɿɞ ɡɧɚɱɟɧɧɹ ɜɜɟɞɟɧɨɝɨ ɤɨɪɢɫɬɭɜɚɱɟɦ ɱɢɫɥɚ. ɋɬɪɭɤɬɭɪɚ 
ɦɨɞɭɥɿɜ do_dbase ɿ menu ɡɚɥɢɲɚєɬɶɫɹ ɬɚɤɨɸ ɫɚɦɨɸ, ɹɤɨɸ ɜɨɧɚ ɛɭɥɚ ɜ 
ɩɪɨɝɪɚɦɿ "Ȼɚɡɚ ɞɚɧɢɯ ɝɪɢ ɭ ɮɭɬɛɨɥ". Ɇɨɞɭɥɿ process ɫɯɨɠɿ ɧɚ ɨɞɧɨɣɦɟɧɧɿ 
ɦɨɞɭɥɿ ɬɿєʀ ɫɚɦɨʀ ɩɪɨɝɪɚɦɢ, ɡ ɞɟɹɤɢɦɢ ɜɿɞɦɿɧɧɨɫɬɹɦɢ: 

1) process(1) ɜɢɤɥɢɤɚє ɞɨɩɨɦɿɠɧɢɣ ɦɨɞɭɥɶ dbassert, ɩɪɢɡɧɚɱɟɧɢɣ 

ɞɥɹ ɡɚɫɢɥɚɧɧɹ ɞɚɧɢɯ ɭ ɛɚɡɭ ɧɚ ɞɢɫɤ; 
2) process(2) ɜɢɤɥɢɤɚє ɞɨɩɨɦɿɠɧɢɣ ɦɨɞɭɥɶ dbretract, ɳɨ ɜɢɥɭɱɚє 

ɞɚɧɿ ɡ ɛɚɡɢ ɧɚ ɞɢɫɤɭ; 
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3) process(3) ɜɢɤɥɢɤɚє ɞɨɩɨɦɿɠɧɢɣ ɦɨɞɭɥɶ dbread, ɳɨ ɡɞɿɣɫɧɸє 
ɜɢɛɿɪɤɭ ɞɚɧɢɯ ɞɥɹ ɜɢɞɚɧɧɹ ʀɯ ɧɚ ɟɤɪɚɧ. 

ɐɿ ɞɨɩɨɦɿɠɧɿ ɦɨɞɭɥɿ ɦɚɸɬɶ ɬɚɤɢɣ ɨɩɢɫ: 
dbassert(Term) :- 

dbass(Term,"cfootball.ind","cfootball.dba"). 

dbretract(Term) :- 

dbret(Term,"cfootball.ind","cfootball.dba"). 

dbread(Term) :- 

dbrd(Term,"cfootball.ind","cfootball.dba"). 

  
 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Ɋɢɫ. 2.8.  Ɇɨɞɭɥь ɞɥɹ ɜɜɟɞɟɧɧɹ ɞɚɧɢɯ ɩɪɨ ɮɭɬɛɨɥьɧɭ ɤɨɦɚɧɞɭ 
 
dbass(Term,Indexfile,Datafile) :- 

existfile(Indexfile), 

existfile(Datafile), 

openappend(datafile,Datafile), 

writedevice(datafile), 

filepos(datafile,Pos,0), 

write(Term), nl, 

closefile(datafile), 

openappend(indexfile,Indexfile), 

*  *  *  *  *  *  *  *  *  *  *  *  
*  *  *  *  *                               
*  1. Add a team to 

database                         * 
* 2. Delete a team from database     *           

* 3.View a team from database        * 

* 4. Quit from this program             *   

*                                                          *

 

Enter team’s name: Boilermakers 

Enter school: Purdue University 

Enter city:  West Lafayette 

Enter state: Indiana 

Enter color:  Black and Gold 

Enter stadium: Roos-Ade Stadium 
Enter coach’s name: Leon Burtnett 

Enter year: 1986 

Enter team power: 99 

Enter offensive power: 26 

Enter defensive power: 19 

Enter winning power: 3 

Enter home power: 4 

Boilermakers has been added to the database 

Press space bar. 

ADD A TEAM TO DATABASE 

COLLEGE FOOTBALL DATABASE
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writedevice(indexfile), 

writef("%7.0\n",Pos), 

closefile(indexfile). 

dbass(Term,Indexfile,Datafile) :- 

openwrite(datafile,Datafile), 

writedevice(datafile), 

filepos(datafile,Pos,0), 

write(Term), nl, 

closefile(datafile), 

openwrite(indexfile,Indexfile), 

writedevice(indexfile), 

writef("%7.0\n",Pos), 

closefile(indexfile). 

Ɂɜɟɪɧɿɬɶ ɭɜɚɝɭ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɩɪɚɜɢɥɿ ɩɪɟɞɢɤɚɬɚ 
writef("%7.0\n",Pos), 

ɹɤɢɣ ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɡɚɩɢɫɭ ɡɧɚɱɟɧɧɹ ɿɧɞɟɤɫɭ, ɳɨ ɡɚɞɚєɬɶɫɹ ɡɦɿɧɧɿɣ 
Pos. Ⱦɥɹ ɡɚɩɢɫɭ ɿɧɞɟɤɫɭ ɜɢɞɿɥɹєɬɶɫɹ ɩɨɥɟ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɫɟɦɢ ɩɨɡɢɰɿɣ. 

Ɂɧɚɱɟɧɧɹ, ɩɪɢɫɜɨєɧɟ ɡɦɿɧɧɿɣ Pos, ɜɢɡɧɚɱɚє ɪɨɡɬɚɲɭɜɚɧɧɹ ɡɚɩɢɫɭ ɭ ɮɚɣɥɿ ȻȾ. 

ɉɟɪɲɢɣ ɜɚɪɿɚɧɬ ɩɪɚɜɢɥɚ dbass ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɡɚɩɢɫɭ ɞɚɧɢɯ ɭ ɜɠɟ 
ɧɚɹɜɧɢɣ ɮɚɣɥ. Ɉɛɢɞɜɚ ɜɚɪɿɚɧɬɢ ɩɪɚɜɢɥɚ, ɜɥɚɫɧɟ ɤɚɠɭɱɢ, ɿɞɟɧɬɢɱɧɿ, 
ɜɿɞɦɿɧɧɿɫɬɶ ɩɨɥɹɝɚє ɥɢɲɟ ɜ ɬɨɦɭ, ɳɨ ɩɟɪɲɢɣ ɜɚɪɿɚɧɬ ɜɢɤɨɪɢɫɬɨɜɭє ɩɪɟɞɢɤɚɬ 
existfile, ɚ ɬɚɤɨɠ openappend ɡɚɦɿɫɬɶ openwrite. 

ɇɚ ɪɢɫ. 2.8 ɧɚɜɟɞɟɧɨ ɫɬɚɧ ɟɤɪɚɧɚ ɩɿɫɥɹ ɬɨɝɨ, ɹɤ ɤɨɪɢɫɬɭɜɚɱ ɭɜɿɜ ɞɚɧɿ ɩɪɨ 
ɨɞɧɭ ɡ ɭɧɿɜɟɪɫɢɬɟɬɫɶɤɢɯ ɤɨɦɚɧɞ. Ɏɭɧɤɰɿɣɧɿ ɩɪɢɡɧɚɱɟɧɧɹ ɡɝɚɞɚɧɢɯ ɦɨɞɭɥɿɜ 
ɧɚɜɟɞɟɧɨ ɧɢɠɱɟ. 

Ɇɨɞɭɥь ɞɥɹ ɜɢɥɭɱɟɧɧɹ ɞɚɧɢɯ 
Ɇɨɞɭɥɶ dbretract ɜɢɥɭɱɚє ɞɚɧɿ ɡ ȻȾ. ȼɿɧ ɜɢɤɥɢɤɚє ɦɨɞɭɥɶ dbret, 

ɳɨ ɪɨɛɢɬɶ ɦɨɠɥɢɜɨɸ ɨɩɟɪɚɰɿɸ ɜɢɥɭɱɟɧɧɹ ɩɿɫɥɹ ɜɿɞɤɪɢɬɬɹ ɮɚɣɥɚ ȻȾ ɿ 
ɿɧɞɟɤɫɧɨɝɨ ɮɚɣɥɚ. 

dbret(Term,Indexfile,Datafile) :- 

openread(datafile,Datafile), 

openmodify(indexfile,Indexfile), 

dbret1(Term,-1), 

closefile(datafile), 

closefile(indexfile). 
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ɍ ɩɪɚɜɢɥɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɨɩɨɦɿɠɧɢɣ ɦɨɞɭɥɶ dbret1, ɳɨ ɡɞɿɣɫɧɸє 
ɩɨɲɭɤ ɩɨɬɪɿɛɧɨɝɨ ɡɚɩɢɫɭ ɿ ɣɨɝɨ ɜɢɥɭɱɟɧɧɹ: 

dbret1(Term,Datpos) :- 

Datpos >= 0, filepos(datafile,Datpos,0), 

readdevice(datafile), readterm(Dbasedom,Term), !, 

filepos(indexfile,-9,1), flush(indexfile), 

writedevice(indexfile), writef("%7.0\n",-1), 

readdevice(keyboard), writedevice(screen). 

ɉɪɟɞɢɤɚɬ flush ɜɢɤɥɢɤɚє ɡɚɩɢɫ ɧɚ ɞɢɫɤ ɜɦɿɫɬɭ ɜɧɭɬɪɿɲɧɶɨɝɨ ɛɭɮɟɪɚ 
ɿɧɞɟɤɫɧɨɝɨ ɮɚɣɥɚ. ɍ ɬɚɤɢɣ ɫɩɨɫɿɛ dbret1 ɧɟ ɞɨɩɭɫɤɚє ɪɨɛɨɬɢ ɡ ɞɚɧɢɦɢ, ɳɨ 
ɜɠɟ ɛɭɥɢ ɜɢɥɭɱɟɧɿ ɞɨ ɰɶɨɝɨ. 

ɉɨɲɭɤ ɩɨɬɪɿɛɧɨɝɨ ɿɧɞɟɤɫɭ ɜ ɿɧɞɟɤɫɧɨɦɭ ɮɚɣɥɿ ɡɞɿɣɫɧɸє ɬɚɤɢɣ ɜɚɪɿɚɧɬ 
dbret1: 

dbret1(Term,_) :- 

readdevice(indexfile), 

readreal(Datpos1), 

dbret1(Term,Datpos1). 

 

Ɇɨɞɭɥь ɞɥɹ ɜɢɛɿɪɤɢ ɞɚɧɢɯ 
ɉɪɢɡɧɚɱɟɧɧɹɦ ɦɨɞɭɥɹ dbrd є ɩɨɲɭɤ ɿ ɱɢɬɚɧɧɹ ɞɚɧɢɯ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ 

ȻȾ. Ɇɨɞɭɥɶ ɨɮɨɪɦɥɟɧɢɣ ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ: 
dbrd(Term,Indexfile,Datafile) :- 

openread(datafile,Datafile), 

openread(indexfile,Indexfile), 

dbaaccess(Term,-1), 

closefile(datafile), 

closefile(indexfile). 

əɤ ɜɢɞɧɨ ɡ ɧɚɜɟɞɟɧɨɝɨ ɬɟɤɫɬɭ, ɬɭɬ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɨɩɨɦɿɠɧɢɣ 
ɦɨɞɭɥɶ dbaaccess, ɳɨ ɡɞɿɣɫɧɸє ɩɨɲɭɤ ɿ ɜɢɛɿɪɤɭ ɞɚɧɢɯ ɡ ɮɚɣɥɚ ȻȾ. ȼɚɪɿɚɧɬ 
ɩɪɚɜɢɥɚ, ɳɨ ɩɪɚɰɸє ɡ ɮɚɣɥɨɦ ȻȾ, ɡɚɞɚєɬɶɫɹ ɬɚɤɢɦ ɜɢɪɚɡɨɦ: 

dbaaccess(Term,Datpos) :- 

Datpos >= 0, filepos(datafile,Datpos,0), 

readdevice(datafile), 

readterm(dbasedom,Term). 
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ɐɟɣ ɩɪɟɞɢɤɚɬ ɡɱɢɬɭє ɞɚɧɿ, ɥɨɝɿɱɧɨ ɡɜ'ɹɡɚɧɿ ɡɿ ɡɧɚɱɟɧɧɹɦ ɿɧɞɟɤɫɭ, ɳɨ 
ɧɚɞɚєɬɶɫɹ ɡɦɿɧɧɿɣ Datapos. ȼɿɞɩɨɜɿɞɧɟ ɡɧɚɱɟɧɧɹ ɿɧɞɟɤɫɭ ɲɭɤɚєɬɶɫɹ ɜ 
ɿɧɞɟɤɫɧɨɦɭ ɮɚɣɥɿ ɿɧɲɢɦ ɜɚɪɿɚɧɬɨɦ dbaaccess: 

dbaaccess(Term,_) :- 

readdevice(indexfile), 

readreal(Datpos1), 

dbaaccess(Term,Datpos1). 

ɐɟ ɩɪɚɜɢɥɨ ɧɚɦɚɝɚєɬɶɫɹ ɡɧɚɣɬɢ ɜ ɛɚɡɿ ɬɚɤɢɣ ɡɚɩɢɫ, ɿɧɞɟɤɫ ɹɤɨɝɨ є 
ɧɚɹɜɧɢɦ ɜ ɿɧɞɟɤɫɧɨɦɭ ɮɚɣɥɿ. əɤɳɨ ɿɧɞɟɤɫ ɡɧɚɣɞɟɧɨ, ɬɨ ɩɪɚɜɢɥɨ ɭɫɩɿɲɧɟ; 
ɹɤɳɨ ɧɿ, ɬɨ ɧɟɜɞɚɥɟ. ɍ ɪɚɡɿ ɭɫɩɿɯɭ ɡɦɿɧɧɚ Term ɧɚɛɭɜɚє ɩɨɬɪɿɛɧɢɯ 
ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɡɧɚɱɟɧɶ. 

Ɇɨɞɭɥɶ ɜɢɜɟɞɟɧɧɹ ɞɚɧɢɯ ɭ ɪɚɡɿ ɡɚɩɢɬɭ ɩɪɨ ɭɧɿɜɟɪɫɢɬɟɬɫɶɤɭ ɮɭɬɛɨɥɶɧɭ 
ɤɨɦɚɧɞɭ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 2.9. Ⱦɚɧɿ ɜɢɜɨɞɹɬɶɫɹ ɜ ɡɪɭɱɧɨɦɭ ɞɥɹ ɱɢɬɚɧɧɹ 
ɮɨɪɦɚɬɿ. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Ɋɢɫ. 2.9. Ɇɨɞɭɥь ɞɥɹ ɜɢɜɟɞɟɧɧɹ  ɞɚɧɢɯ ɩɪɨ ɤɨɦɚɧɞɭ 
 

 

 

 

 

 

 

COLLEGE FOOTBALL 

*  *  *  *  *  *  *  *  *  *  *  *  
*  *  *  *  *                              
*  1. Add a team to 

database            * 
* 2. Delete a team from database     *           

* 3.View a team from database        * 

* 4. Quit from this program                *   

*                                                             *

Enter team’s name: Boilermakers 

Boilermakers        West Lafayette                

Indiana 

Purdue University  Roos-Ade Stadium  

Leon Burtnett 

Black and Gold 
 

1986 

 Team power                                  = 99 

 Offensive power                            =26 

 Defensive power                            =19 

 Winning power                              = 3 

 Home power                                   = 4 

 Press space bar. 
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2.3.3. ɉɪɢɤɥɚɞ ɛɚɡɢ ɞɚɧɢɯ “ɍɧɿɜɟɪɫɢɬɟɬɫьɤɢɣ ɮɭɬɛɨɥ” 

 

ɉɪɨɝɪɚɦɚ "ɍɧɿɜɟɪɫɢɬɟɬɫɶɤɢɣ ɮɭɬɛɨɥ" (ɥɿɫɬɢɧɝ 2.2) ɪɟɚɥɿɡɭє 
ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɭ ɩɨɩɟɪɟɞɧɿɯ ɪɨɡɞɿɥɚɯ ɩɪɨɟɤɬ ɛɚɡɢ ɞɚɧɢɯ. 

______________________________________________________________ 
Ʌɿɫɬɢɧɝ 2.2 

/* ɉɪɨɝɪɚɦɚ:       ɍɧɿɜɟɪɫɢɬɟɬɫьɤɢɣ ɮɭɬɛɨɥ.   */ 
/*                 Ɏɚɣɥ: PROG0902.PRO         */ 
/* ɉɪɢɡɧɚɱɟɧɧɹ: ɉɪɢɤɥɚɞ ɛɚɡɢ ɞɚɧɢɯ, ɹɤɚ ɩɪɚɰɸє */ 
/*ɿ ɦɿɫɬɢɬь ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɮɭɬɛɨɥьɧɭ ɤɨɦɚɧɞɭ */ 

/* Ȼɚɡɚ ɞɚɧɢɯ ɞɨɩɭɫɤɚє ɬɚɤɿ ɨɩɟɪɚɰɿʀ:      */ 
/* ɞɨɞɚɜɚɧɧɹ, ɜɢɥɭɱɟɧɧɹ, ɿ ɜɢɛɿɪɤɭ ɞɚɧɢɯ. */ 

/*     ȼɢɛɿɪɤɚ ɩɟɪɟɞɛɚɱɚє ɩɟɪɟɝɥɹɞ ɞɚɧɢɯ       */ 
/* Ɂɚɭɜɚɠɟɧɧɹ:ɐɹ ɩɪɨɝɪɚɦɚ ɫɬɜɨɪɸє ɛɚɡɭ ɞɚɧɢɯ ɿ */ 
/*       ɪɨɡɦɿɳɚє ɧɚ ɞɢɫɤɭ ɿɧɞɟɤɫɧɢɣ ɮɚɣɥ.    */ 
/*       Іɦ'ɹ ɰьɨɝɨ ɮɚɣɥɚ - CFOOTBALL.DBA,    */ 
/*      ɿɦ'ɹ ɡɜ'ɹɡɚɧɨɝɨ ɿɧɞɟɤɫɧɨɝɨ ɮɚɣɥɚ   - */ 

/*     CFOOTBALL.IND. Ɏɚɣɥɢ ɪɨɡɬɚɲɨɜɭɸɬьɫɹ ɜ */ 

/*        ɩɨɬɨɱɧɿɣ ɞɢɪɟɤɬɨɪɿʀ.                 */ 
domains 

file = datafile ; 

indexfile 

name, school, city, state, color, 

stadium, coach  = string 

year,team_power, offensive_power, 

defensive_power, winning_power, home_power = 

integer 

database 

team(name, school, city, state, color, stadium, 

coach, year, team_power, 

offensive_power,defensive_power, winning_power, 

home_power) 

predicates 

repeat 

menu 

process(integer) 

do_dbase 
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dbassert(dbasedom) 

dbass(dbasedom,string,string) 

dbretract(dbasedom) 

dbret(dbasedom,string,string) 

dbret1(dbasedom,real) 

dbread(dbasedom) 

dbrd(dbasedom,string,string) 

dbaaccess(dbasedom,real) 

goal 

do_dbase. 

clauses 

/* Ⱦɿɚɥɨɝ ɡ ɰɿєʀ ȻȾ ɡɞɿɣɫɧɸєɬьɫɹ ɡɚ  ɩɪɢɧɰɢɩɨɦ  
ɦɟɧɸ. 

Ⱦɥɹ ɰьɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬь ɜɿɤɨɧɧɿ ɡɚɫɨɛɢ Ɍɭɪɛɨ-
ɉɪɨɥɨɝɭ. Ґɪɭɧɬɭɸɱɢɫь ɧɚ ɡɚɩɢɬɿ ɤɨɪɢɫɬɭɜɚɱɚ, ɋɄȻȾ 
ɚɤɬɢɜɿɡɭє ɜɿɞɩɨɜɿɞɧɿ ɩɪɨɰɟɫɢ ɞɥɹ ɡɚɞɨɜɨɥɟɧɧɹ ɰьɨɝɨ 
ɡɚɩɢɬɭ. */ 

/* ɡɚɞɚɧɧɹ ɦɟɬɢ ɭ ɜɢɝɥɹɞɿ ɩɪɚɜɢɥɚ */ 
do_dbase :- 

makewindow(1,7,7," COLLEGE FOOTBALL DATABASE ", 

0,0,24,80), 

menu. 

menu :- 

repeat, 

clearwindow, 

nl, 

write(" * * * * * * * * * * * * * * * * * * *"),nl, 

write(" *                                   * 

"),nl, 

write(" * 1. Add a player to database * 

"),nl, 

write(" * 2. Delete a player from database  * 

"),nl, 

write(" * 3. View a player from database * 

"),nl, 

write(" * 4. Quit from this program * 

"),nl, 

 

 

 

 

 

 

 

 

 

 



111 

write(" * * 

"),nl, 

write(" * * * * * * * * * * * * * * * * * * * 

"),nl, nl, 

write(" Please enter your choice, 1, 2, 3 or 4 : 

"),readint(Choice),nl, 

Choice > 0, Choice < 5, process(Choice), 

Choice = 4,!. 

/* Ⱦɨɞɚɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɤɨɦɚɧɞɭ ɜ ȻȾ */ 
process(1) :- 

makewindow(2,7,7," Add a Team to DATABASE ", 

2,20,18,58), shiftwindow(2), write("Enter team's 

nickname: "), readln(Name), write("Enter school: "), 

readln(School), write("Enter city: "), readln(City), 

write("Enter state: "), readln(State), write("Enter 

color: "), readln(Color), write("Enter stadium: "), 

readln(Stadium), write("Enter coach's name: "), 

readln(Coach), write("Enter year: "), readint(Year), 

write("Enter team power: "), readint(TMP), write("Enter 

offensive power: "), readint(OFP), write("Enter 

defensive power: "), readint(DEP), write("Enter winning 

power: "), readint(WNP), write("Enter home power: "), 

readint(HMP),nl, 

dbassert(team(Name,School,City,State,Color,Stadium, 

Coach,Year,TMP,OFP,DEP,WNP,HMP)), write(Name," has 

been added to the database."), nl, !, 

write("Press space bar. "), 

readchar(_), 

removewindow, 

shiftwindow(1). 

/* ȼɢɥɭɱɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɤɨɦɚɧɞɭ ɡ ȻȾ */ 
process(2) :- 

makewindow(3,7,7," Delete ɚ Team from DATABASE ", 
10,30,7,40), shiftwindow(3), write("Enter name to 

DELETE: "), readln(Name), 

dbretract(team(Name,_,_,_,_,_,_,_,_,_,_,_,_)), 
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write(Name," has been deleted from the database."), nl, 

!, 

write("Press space bar."), 

readchar(_), 

removewindow, 

shiftwindow(1). 

/* ɉɟɪɟɝɥɹɞ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɤɨɦɚɧɞɭ */ 
process(3) :- 

makewindow(4,7,7," View ɚ Team ", 
6,18,17,58), shiftwindow(4), write("Enter the 

team's nickname: "), readln(Name), 

dbread(team(Name,School,City,State,Color,Stadium, 

Coach,Year,TMP,OFP,DEP,WNP,HMP)),nl, write("   

",Name),nl, 

write("   ",School,"   ",City,"   ",State),nl, 

write("   ",Color,"   ",Stadium,"   ",Coach),nl,nl, 

write(" ",Year),nl,nl, 

write(" Team Power = ",TMP),nl, 

write(" Offensive Power = ",OFP),nl, 

write("        Defensive Power     = ",DEP),nl, 

write("        Winning Power       = ",WNP),nl, 

write("        Home Power          = ",HMP),nl, 

!, 

write("Press space bar"), 

readchar(_), 

removewindow, 

shiftwindow(1). 

process(3) :- 

makewindow(5,7,7," Message Window ",14,7,5,50), 

shiftwindow(5), 

write("Can't find that team in the database."),nl, 

write("Sorry, bye!"), 

closefile(datafile), 

closefile(indexfile), nl, !, 

write("Press space bar."), 

readchar(_), 

removewindow, 
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shiftwindow(1). 

/* ȼɢɯɿɞ ɡ ɞɿɚɥɨɝɭ */ 
process(4) :- 

write("You are now exiting the 'College"), 

write(" Football Database' program."),nl, 

write(" Please press the space bar."), 

readchar(_), 

exit. 

repeat. repeat :- repeat. 

/* ɉɪɚɜɢɥɚ ɞɥɹ ɪɨɛɨɬɢ ɡ ȻȾ */ 
dbassert(Term) :- 

dbass(Term,"cfootball.ind","cfootball.dba"). 

dbretract(Term) :- 

dbret(Term,"cfootball.ind","cfootball.dba"). 

dbread(Term) :- 

dbrd(Term,"cfootball.ind","cfootball.dba"). 

/* ɉɪɚɜɢɥɨ dbass ɡɚɩɢɫɭє ɿɧɮɨɪɦɚɰɿɸ ɭ ɮɚɣɥ datafile 
ɿ ɦɨɞɢɮɿɤɭє ɮɚɣɥ indexfile

 *

/ 

dbass(Term,Indexfile,Datafile) :- 

existfile(Indexfile), 

existfile(Datafile), 

openappend(datafile,Datafile), 

writedevice(datafile), 

filepos(datafile,Pos,0), 

write(Term), nl, 

closefile(datafile), 

openappend(indexfile,Indexfile), 

writedevice(indexfile), 

writef("%7.0\n",Pos), 

closefile(indexfile). 

dbass(Term,Indexfile,Datafile) :- 

openwrite(datafile,Datafile), 

writedevice(datafile), 

filepos(datafile,Pos,0), 

write(Term), nl, 
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closefile(datafile), 

openwrite(indexfile,Indexfile), 

writedevice(indexfile), 

writef("%7.0\n",Pos), 

closefile(indexfile). 

/* ɉɪɚɜɢɥɨ dbret ɜɢɥɭɱɚє ɞɚɧɿ ɡ ȻȾ */ 
dbret(Term,Indexfile,Datafile) :- 

openread(datafile,Datafile), 

openmodify(indexfile,Indexfile), 

dbret1(Term,-1), 

closefile(datafile), 

closefile(indexfile). 

dbret1(Term,Datpos) :- 

Datpos >= 0, filepos(datafile,Datpos,0), 

readdevice(datafile), readterm(Dbasedom,Term), !, 

filepos(indexfile,-9,1), flush(indexfile), 

writedevice(indexfile), writef("%7.0\n",-1), 

readdevice(keyboard), writedevice(screen). 

dbret1(Term,_) :- readdevice(indexfile), 

readreal(Datpos1), dbret1(Term,Datpos1). 

/*   ɉɪɚɜɢɥɨ  dbrd  ɜɢɬɹɝɚє  ɿɧɮɨɪɦɚɰɿɸ  ɡ  ɮɚɣɥɭ 
datafile

 *

/ 

dbrd(Term,Indexfile,Datafile) :- 

openread(datafile,Datafile), 

openread(indexfile,Indexfile), 

dbaaccess(Term,-1), 

closefile(datafile), 

closefile(indexfile). 

dbaaccess(Term,Datpos) :- 

Datpos >= 0, filepos(datafile,Datpos,0), 

readdevice(datafile), readterm(dbasedom,Term). 

dbaaccess(Term,_) :- readdevice(indexfile), 

readreal(Datpos1), dbaaccess(Term,Datpos1). 

/***** ɤɿɧɟɰь ɩɪɨɝɪɚɦɢ
 *****/  
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ȼ ɩɪɨɝɪɚɦɿ ɦɿɫɬɹɬɶɫɹ ɤɨɦɟɧɬɚɪɿ, ɹɤɿ ɿɧɮɨɪɦɭɸɬɶ ɩɪɨ ɬɟ, ɳɨ ɜɨɧɚ ɪɨɛɢɬɶ. 
Ɉɞɧɨɱɚɫɧɨ ɩɨɹɫɧɸєɬɶɫɹ ɩɪɢɡɧɚɱɟɧɧɹ ɪɿɡɧɢɯ ɩɪɨɝɪɚɦɧɢɯ ɦɨɞɭɥɿɜ. ɇɚɜɟɞɟɧɚ 
ɩɪɨɝɪɚɦɚ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɩɪɨɝɪɚɦɢ " Ȼɚɡɚ ɞɚɧɢɯ ɝɪɚ ɭ ɮɭɬɛɨɥ", ɫɩɨɱɚɬɤɭ 
ɫɬɜɨɪɸє ɩɨɪɨɠɧɸ ȻȾ. Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɭ ȻȾ ɡ'ɹɜɢɥɚɫɹ ɹɤɚ-ɧɟɛɭɞɶ ɿɧɮɨɪɦɚɰɿɹ, 
ɧɟɨɛɯɿɞɧɨ ɜɢɛɪɚɬɢ ɨɩɰɿɸ Add a team to database ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ ɞɥɹ 
ɡɚɩɢɫɭ ɧɚ ɞɢɫɤ ɧɨɜɢɯ ɞɚɧɢɯ. ɉɿɫɥɹ ɜɜɟɞɟɧɧɹ ɞɚɧɢɯ ɦɨɠɧɚ ɡɚɞɚɬɢ ɨɩɰɿɸ View 

a team from the database ɿ ɩɟɪɟɝɥɹɧɭɬɢ ɞɚɧɿ ɧɚ ɟɤɪɚɧɿ ɞɢɫɩɥɟɹ. Ɍɚɤɢɦ 

ɫɩɨɫɨɛɨɦ ɭ ȻȾ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɫɬɿɥɶɤɢ ɞɚɧɢɯ, ɫɤɿɥɶɤɢ є ɜɿɥɶɧɨɝɨ ɦɿɫɰɹ ɧɚ 
ɞɢɫɤɭ. Ɍɚɤ, ɦɨɠɧɚ ɜɜɟɫɬɢ ɜ ɛɚɡɭ ɧɚɡɜɢ ɿ ɩɨɤɚɡɧɢɤɢ ɤɪɚɳɢɯ ɮɭɬɛɨɥɶɧɢɯ 
ɤɨɦɚɧɞ. "ɉɨɠɜɚɜɥɟɧɧɹ" ȻȾ ɪɟɚɥɶɧɨɸ ɿɧɮɨɪɦɚɰɿєɸ ɡɜɢɱɚɣɧɨ ɪɨɛɢɬɶ ɪɨɛɨɬɭ ɡ 
ɧɟɸ ɰɿɤɚɜɿɲɨɸ. 

 
2.3.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1.  Ʉɥɚɫɢɮɿɤɚɰɿɹ ɛɚɡ ɞɚɧɢɯ ɦɨɜɨɸ ɥɨɝɿɤɢ. 
2. Ɉɡɧɚɱɟɧɧɹ ɪɟɥɹɰɿɣɧɨʀ ɛɚɡɢ ɞɚɧɢɯ. 
3. ɉɨɞɿɛɧɿ ɬɚ ɜɿɞɦɿɧɧɿ ɪɢɫɢ ɨɫɧɨɜɧɢɯ ɩɨɧɹɬɶ ɩɪɨ ɛɚɡɢ ɞɚɧɢɯ ɜ ɋɍȻȾ ɬɚ 

Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ. 
4. ȼɛɭɞɨɜɚɧɿ ɩɪɟɞɢɤɚɬɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɞɥɹ ɩɨɛɭɞɨɜɢ ɞɢɧɚɦɿɱɧɢɯ ɛɚɡ 

ɞɚɧɢɯ. 
5. Ɉɩɢɫɚɬɢ ɩɪɨɰɟɞɭɪɭ ɫɬɜɨɪɟɧɧɹ ɛɚɡɢ ɞɚɧɢɯ ɜ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɧɚ 

ɡɨɜɧɿɲɧɿɯ ɧɨɫɿɹɯ. 
6. ɇɚɩɢɫɚɬɢ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɫɬɨɥɢɰɶ ɤɪɚʀɧ Єɜɪɨɩɢ 

ɡɚ ɧɚɹɜɧɨɫɬɿ ɜ ɛɚɡɿ ɞɚɧɢɯ ɫɬɨɥɢɰɶ ɫɜɿɬɭ. 

 

2.4. ɉɨɛɭɞɨɜɚ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ 

ȿɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ – ɰɟ ɤɨɦɩ'ɸɬɟɪɧɚ ɩɪɨɝɪɚɦɚ, ɳɨ ɭ ɞɟɹɤɿɣ ɩɪɟɞɦɟɬɧɿɣ 
ɝɚɥɭɡɿ ɜɢɹɜɥɹє ɪɿɜɟɧɶ ɩɿɡɧɚɧɧɹ, ɹɤɢɣ ɟɤɜɿɜɚɥɟɧɬɧɢɣ ɪɿɜɧɸ ɩɿɡɧɚɧɧɹ ɥɸɞɢɧɢ-
ɟɤɫɩɟɪɬɚ. Ɂɜɢɱɚɣɧɨ ɰɹ ɝɚɥɭɡɶ ɫɬɪɨɝɨ ɨɛɦɟɠɟɧɚ. Ɉɞɧɚɤ ɤɿɥɶɤɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɶ 
ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ ɜɟɥɢɱɟɡɧɚ. Ⱦɨ ɧɢɯ ɜɯɨɞɹɬɶ: ɪɨɡɭɦɿɧɧɹ ɦɨɜɢ, ɚɧɚɥɿɡ 
ɡɨɛɪɚɠɟɧɶ, ɩɪɨɝɧɨɡ ɩɨɝɨɞɢ, ɨɰɿɧɤɚ ɦɚɣɛɭɬɧɶɨɝɨ ɜɪɨɠɚɸ, ɦɟɞɢɱɧɚ 
ɞɿɚɝɧɨɫɬɢɤɚ, ɪɨɡɪɨɛɥɟɧɧɹ ɿɧɬɟɝɪɚɥɶɧɢɯ ɫɯɟɦ, ɮɿɧɚɧɫɭɜɚɧɧɹ, ɤɟɪɭɜɚɧɧɹ 
ɩɨɜɿɬɪɹɧɢɦ ɪɭɯɨɦ, ɜɟɞɟɧɧɹ ɛɨɸ ɿ ɛɚɝɚɬɨ ɿɧɲɢɯ ɩɪɢɤɥɚɞɧɢɯ ɝɚɥɭɡɟɣ. 

Ʉɿɥɶɤɚ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ ɭɠɟ ɜɜɚɠɚɸɬɶ ɤɥɚɫɢɱɧɢɦɢ. ɉɪɢɤɥɚɞɨɦ 
ɦɨɠɭɬɶ ɫɥɭɠɢɬɢ ɪɨɡɪɨɛɥɟɧɿ ɜ ɋɬɟɧɮɨɪɞɫɶɤɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ ɬɚɤɿ ɫɢɫɬɟɦɢ, ɹɤ 
DENDRAL, ɹɤɚ ɜɢɡɧɚɱɚє ɦɨɥɟɤɭɥɹɪɧɭ ɫɬɪɭɤɬɭɪɭ ɧɟɜɿɞɨɦɨʀ ɯɿɦɿɱɧɨʀ ɫɩɨɥɭɤɢ 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɚɧɢɯ ɦɚɫ-ɫɩɟɤɬɪɨɦɟɬɪɿʀ ɿ MYCIN, ɹɤɚ ɜɢɡɧɚɱɚє ɧɚɹɜɧɿɫɬɶ 
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ɿɧɮɟɤɰɿʀ ɜ ɩɚɰɿєɧɬɚ, ɳɨ ɿɞɟɧɬɢɮɿɤɭє ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, ɜɢɛɢɪɚє ɩɪɢɞɚɬɧɿ ɥɿɤɢ ɿ 
ɩɪɢɡɧɚɱɚє ɟɮɟɤɬɢɜɧɢɣ ɪɟɠɢɦ ɩɪɢɣɦɚɧɧɹ ɥɿɤɿɜ. ȼ ɭɧɿɜɟɪɫɢɬɟɬɿ Ʉɚɪɧɟɝɿ 
Ɇɟɥɨɧɚ (ɋɒȺ) ɪɨɡɪɨɛɥɟɧɨ ɬɚɤɨɠ ɟɤɫɩɟɪɬɧɭ ɫɢɫɬɟɦɭ XCON, ɳɨ ɜɢɡɧɚɱɚє 
ɤɨɧɮɿɝɭɪɚɰɿɸ ɤɨɦɩ'ɸɬɟɪɧɢɯ ɫɢɫɬɟɦ VAX ɮɿɪɦɢ DEC, ɩɟɪɟɜɿɪɹє 
ɫɩɟɰɢɮɿɤɚɰɿɸ ɱɚɫɬɢɧ ɿ ɩɪɚɜɢɥɶɧɿɫɬɶ ɡ'єɞɧɚɧɧɹ ɜ ɧɟɨɛɯɿɞɧɭ ɤɨɦɩ'ɸɬɟɪɧɭ 
ɫɢɫɬɟɦɭ. 

 
2.4.1. ɋɬɪɭɤɬɭɪɚ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ 

ɓɨɛ ɜɢɤɨɧɭɜɚɬɢ ɟɤɫɩɟɪɬɢɡɭ, ɤɨɦɩ'ɸɬɟɪɧɚ ɩɪɨɝɪɚɦɚ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ 
ɡɚɫɨɛɚɦɢ ɨɬɪɢɦɚɧɧɹ ɥɨɝɿɱɧɢɯ ɜɢɫɧɨɜɤɿɜ ɡ ɡɚɞɚɧɨɝɨ ɧɚɛɨɪɭ ɞɚɧɢɯ, ɹɤɿ ɦɨɠɭɬɶ 
ɡɦɿɧɸɜɚɬɢɫɹ. ɉɪɨɝɪɚɦɚ ɦɚє ɞɨɫɬɭɩ ɞɨ ɫɢɫɬɟɦɢ ɮɚɤɬɿɜ, ɧɚɡɜɚɧɨʀ ɛɚɡɨɸ ɞɚɧɢɯ. 
ɉɪɨɝɪɚɦɚ ɬɚɤɨɠ ɜ ɪɟɠɢɦɿ ɤɨɧɫɭɥɶɬɚɰɿʀ ɪɨɛɢɬɶ ɜɢɫɧɨɜɤɢ ɡ ɿɧɮɨɪɦɚɰɿʀ, ɳɨ 
ɦɿɫɬɹɬɶɫɹ ɜ ɛɚɡɿ ɞɚɧɢɯ. Ⱦɟɹɤɿ ɟɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ ɦɨɠɭɬɶ ɬɚɤɨɠ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɨɜɭ ɿɧɮɨɪɦɚɰɿɸ, ɳɨ ɞɨɞɚєɬɶɫɹ ɩɿɞ ɱɚɫ ɤɨɧɫɭɥɶɬɚɰɿʀ. 
ȿɤɫɩɟɪɬɧɭ ɫɢɫɬɟɦɭ ɦɨɠɧɚ ɡɨɛɪɚɡɢɬɢ, ɹɤ ɫɢɫɬɟɦɭ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɬɪɶɨɯ 
ɱɚɫɬɢɧ: 

1. Ȼɚɡɚ ɡɧɚɧɶ (ȻɁ). 
2. Ɇɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ (Ɇȼ). 
3. ɋɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜɚɰɶɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ (ɋɄȱ). 
ȼɡɚєɦɧɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɰɢɯ ɬɪɶɨɯ ɱɚɫɬɢɧ ɩɨɤɚɡɚɧɟ ɧɚ ɪɢɫ. 10.1. 
Ȼɚɡɚ ɡɧɚɧɶ (ȻɁ), ɹɤɚ ɜɤɥɸɱɚє ɜ ɫɟɛɟ ɞɢɧɚɦɿɱɧɭ ɛɚɡɭ ɞɚɧɢɯ ɿ ɩɪɚɜɢɥɚ 

ɜɢɫɧɨɜɤɭ – ɰɟɧɬɪɚɥɶɧɚ ɱɚɫɬɢɧɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. ȼɨɧɚ ɦɿɫɬɢɬɶ ɩɪɚɜɢɥɚ, ɳɨ 
ɨɩɢɫɭɸɬɶ ɜɿɞɧɨɫɢɧɢ ɚɛɨ ɹɜɢɳɚ, ɦɟɬɨɞɢ ɿ ɡɧɚɧɧɹ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ ɡ 
ɝɚɥɭɡɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɢɫɬɟɦɢ. Ɇɨɠɧɚ ɩɨɞɚɬɢ ȻɁ ɹɤ ɛɚɡɭ ɮɚɤɬɢɱɧɢɯ ɞɚɧɢɯ ɿ 
ɧɚɛɨɪɭ ɩɪɚɜɢɥ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɧɨɜɢɯ ɞɚɧɢɯ. Ɍɜɟɪɞɠɟɧɧɹ "Ⱦɠɨɧ Ɏ. Ʉɟɧɧɟɞɿ 
ɛɭɜ ɬɪɢɞɰɹɬɶ ɩ’ɹɬɢɦ ɩɪɟɡɢɞɟɧɬɨɦ ɋɩɨɥɭɱɟɧɢɯ ɒɬɚɬɿɜ" – ɩɪɢɤɥɚɞ ɮɚɤɬɢɱɧɢɯ 
ɞɚɧɢɯ. "əɤɳɨ ɭ ɜɚɫ ɛɨɥɢɬɶ ɝɨɥɨɜɚ, ɬɨ ɩɪɢɣɦɿɬɶ ɞɜɿ ɬɚɛɥɟɬɤɢ ɰɢɬɪɚɦɨɧɭ" – 
ɩɪɢɤɥɚɞ ɡɧɚɧɧɹ ɞɥɹ ɜɢɫɧɨɜɤɭ. ɋɚɦɚ ȻȾ ɡɜɢɱɚɣɧɨ ɡɚɩɢɫɚɧɚ ɧɚ ɞɢɫɤɭ ɚɛɨ 
ɿɧɲɨɦɭ ɧɨɫɿʀ. 

 

Кɨɪɢɫɬ
ɭɜɚɱ

Сɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜ
ɚɱɚ іɧɬɟɪɮɟɣɫɚ

(СКІ)

Мɤɯɚɧіɡɦ ɜɢɜɨɞɭ
(Мȼ) Ȼɚɡɚ ɞɚɧɢɯ

(ȻȾ)

Ɉɛɨɥɨɧɤɚ

 
Ɋɢɫ. 2.10.  Ɂɚɝɚɥьɧɚ ɫɬɪɭɤɬɭɪɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ 
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Ɇɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɦɿɫɬɢɬɶ ɩɪɢɧɰɢɩɢ ɿ ɩɪɚɜɢɥɚ ɪɨɛɨɬɢ. Ɇɟɯɚɧɿɡɦ 
ɜɢɫɧɨɜɤɭ "ɡɧɚє", ɹɤ ɜɢɤɨɪɢɫɬɚɬɢ ȻȾ ɞɥɹ  ɨɬɪɢɦɚɧɧɹ ɜɢɫɧɨɜɤɿɜ ɡ ɿɧɮɨɪɦɚɰɿʀ, 
ɳɨ ɦɿɫɬɢɬɶɫɹ ɜ ɧɿɣ. 

Ʉɨɥɢ ɟɤɫɩɟɪɬɧɿɣ ɫɢɫɬɟɦɿ ɡɚɞɚɸɬɶ ɩɢɬɚɧɧɹ, ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɜɢɛɢɪɚє 
ɫɩɨɫɿɛ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɚɜɢɥ ȻȾ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ, ɩɨɫɬɚɜɥɟɧɨʀ ɜ ɩɢɬɚɧɧɿ. 
Ɏɚɤɬɢɱɧɨ, ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɡɚɩɭɫɤɚє ɟɤɫɩɟɪɬɧɭ ɫɢɫɬɟɦɭ ɜ ɪɨɛɨɬɭ, 
ɜɢɡɧɚɱɚɸɱɢ, ɹɤɿ ɩɪɚɜɢɥɚ ɩɨɬɪɿɛɧɨ ɜɢɤɥɢɤɚɬɢ ɣ ɨɪɝɚɧɿɡɭɜɚɬɢ ɞɨɫɬɭɩ ɞɨ ɧɢɯ ɭ 
ȻȾ. Ɇɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɜɢɤɨɧɭє ɩɪɚɜɢɥɚ, ɜɢɡɧɚɱɚє, ɤɨɥɢ ɡɧɚɣɞɟɧɿ ɩɪɚɜɢɥɶɧɿ 
ɪɿɲɟɧɧɹ ɿ ɩɟɪɟɞɚє ɪɟɡɭɥɶɬɚɬɢ ɩɪɨɝɪɚɦɿ ɿɧɬɟɪɮɟɣɫɭ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ. Ʉɨɥɢ 
ɩɢɬɚɧɧɹ ɩɨɜɢɧɧɨ ɛɭɬɢ ɩɨɩɟɪɟɞɧɶɨ ɨɛɪɨɛɥɟɧɢɦ, ɬɨ ɞɨɫɬɭɩ ɞɨ ȻȾ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɱɟɪɟɡ ɿɧɬɟɪɮɟɣɫ ɿɡ ɤɨɪɢɫɬɭɜɚɱɟɦ. ȱɧɬɟɪɮɟɣɫ – ɰɟ ɱɚɫɬɢɧɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, 
ɳɨ ɜɡɚєɦɨɞɿє ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ. 

əɤ ɩɪɚɜɢɥɨ, ɤɨɪɢɫɬɭɜɚɱɿ ɦɚɥɨ ɡɧɚɸɬɶ ɩɪɨ ɨɪɝɚɧɿɡɚɰɿɸ ȻȾ, ɬɨɦɭ 
ɿɧɬɟɪɮɟɣɫ ɦɨɠɟ ɞɨɩɨɦɨɝɬɢ ʀɦ ɩɪɚɰɸɜɚɬɢ ɡ ɟɤɫɩɟɪɬɧɨɸ ɫɢɫɬɟɦɨɸ ɧɚɜɿɬɶ ɬɨɞɿ, 
ɤɨɥɢ ɜɨɧɢ ɧɟ ɡɧɚɸɬɶ, ɹɤ ɜɨɧɚ ɨɪɝɚɧɿɡɨɜɚɧɚ. ȱɧɬɟɪɮɟɣɫ ɦɨɠɟ ɬɚɤɨɠ ɩɨɹɫɧɢɬɢ 
ɤɨɪɢɫɬɭɜɚɱɟɜɿ, ɹɤ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ ɜɢɜɨɞɢɬɶ ɪɟɡɭɥɶɬɚɬ. 

ɋɢɫɬɟɦɚ ɿɧɬɟɪɮɟɣɫɭ ɩɪɢɣɦɚє ɜɿɞ ɤɨɪɢɫɬɭɜɚɱɚ ɿ ɩɟɪɟɞɚє ɣɨɦɭ 
ɿɧɮɨɪɦɚɰɿɸ. ȱɧɲɢɦɢ ɫɥɨɜɚɦɢ, ɫɢɫɬɟɦɚ ɿɧɬɟɪɮɟɣɫɭ ɩɨɜɢɧɧɚ ɩɟɪɟɤɨɧɚɬɢɫɹ, ɳɨ, 
ɩɿɫɥɹ ɬɨɝɨ, ɹɤ ɤɨɪɢɫɬɭɜɚɱ ɨɩɢɫɚɜ ɡɚɞɚɱɭ, ɭɫɹ ɧɟɨɛɯɿɞɧɚ ɿɧɮɨɪɦɚɰɿɹ ɨɬɪɢɦɚɧɚ. 
ȱɧɬɟɪɮɟɣɫ, ʉɪɭɧɬɭɸɱɢɫɶ ɧɚ ɜɢɞɿ ɿ ɩɪɢɪɨɞɿ ɿɧɮɨɪɦɚɰɿʀ, ɡɚɞɚɧɨʀ ɤɨɪɢɫɬɭɜɚɱɟɦ, 
ɩɟɪɟɞɚє ɧɟɨɛɯɿɞɧɭ ɿɧɮɨɪɦɚɰɿɸ ɦɟɯɚɧɿɡɦɨɜɿ ɜɢɫɧɨɜɤɭ. Ʉɨɥɢ ɦɟɯɚɧɿɡɦ 
ɜɢɫɧɨɜɤɭ ɩɨɜɟɪɬɚє ɡɧɚɧɧɹ, ɜɢɜɟɞɟɧɿ ɡ ȻȾ, ɿɧɬɟɪɮɟɣɫ ɩɟɪɟɞɚє ʀɯ ɧɚɡɚɞ 
ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɜ ɡɪɭɱɧɿɣ ɮɨɪɦɿ. ȱɧɬɟɪɮɟɣɫ ɿɡ ɤɨɪɢɫɬɭɜɚɱɟɦ ɿ ɦɟɯɚɧɿɡɦ 
ɜɢɫɧɨɜɤɭ ɦɨɠɭɬɶ ɪɨɡɝɥɹɞɚɬɢɫɹ ɹɤ "ɞɨɞɚɬɨɤ" ɞɨ ȻȾ. ȼɨɧɢ ɪɚɡɨɦ ɭɬɜɨɪɸɸɬɶ 
ɨɛɨɥɨɧɤɭ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɹɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 10.1. Ⱦɥɹ ȻȾ, ɳɨ ɦɿɫɬɢɬɶ 
ɜɟɥɢɤɭ ɿ ɪɿɡɧɨɦɚɧɿɬɧɭ ɿɧɮɨɪɦɚɰɿɸ, ɦɨɠɭɬɶ ɛɭɬɢ ɪɨɡɪɨɛɥɟɧɿ ɿ ɪɟɚɥɿɡɨɜɚɧɿ 
ɤɿɥɶɤɚ ɪɿɡɧɢɯ ɨɛɨɥɨɧɨɤ. Ⱦɨɛɪɟ ɪɨɡɪɨɛɥɟɧɿ ɨɛɨɥɨɧɤɢ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ 
ɡɚɡɜɢɱɚɣ ɦɿɫɬɹɬɶ ɦɟɯɚɧɿɡɦ ɞɥɹ ɞɨɞɚɜɚɧɧɹ ɿ ɜɿɞɧɨɜɥɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɜ ȻȾ. 

əɤ ɛɚɱɢɦɨ, ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɬɪɶɨɯ ɨɫɧɨɜɧɢɯ ɱɚɫɬɢɧ. 
ȼɡɚєɦɨɡɜ'ɹɡɨɤ ɦɿɠ ɱɚɫɬɢɧɚɦɢ ɦɨɠɟ ɛɭɬɢ ɫɤɥɚɞɧɢɦ, ɡɚɥɟɠɧɨ ɜɿɞ ɩɪɢɪɨɞɢ ɣ 
ɨɪɝɚɧɿɡɚɰɿʀ ɞɚɧɢɯ, ɚ ɬɚɤɨɠ ɜɿɞ ɦɟɬɨɞɿɜ ɿ ɰɿɥɟɣ ɜɢɜɟɞɟɧɧɹ. ɇɚɫɬɭɩɧɿ ɪɨɡɞɿɥɢ 
ɨɩɢɫɭɸɬɶ ɰɿ ɚɫɩɟɤɬɢ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ. ɋɩɨɱɚɬɤɭ ɨɩɢɫɭєɬɶɫɹ ɩɨɞɚɧɧɹ ɞɚɧɢɯ 
ɪɚɡɨɦ ɡ ɞɟɹɤɢɦɢ ɩɪɨɫɬɢɦɢ ɩɪɢɤɥɚɞɚɦɢ. ɐɟ ɨɩɢɫɚɧɧɹ ɡɚɫɬɨɫɨɜɧɟ ɹɤ ɞɨ ɫɢɫɬɟɦ, 
ɩɨɛɭɞɨɜɚɧɢɯ ɧɚ ɩɪɚɜɢɥɚɯ, ɬɚɤ ɿ ɞɨ ɫɢɫɬɟɦ, ɳɨ ɛɚɡɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ. ɉɨɬɿɦ 
ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɦɟɬɨɞɢ ɜɢɫɧɨɜɤɭ. Ⱦɚɥɿ ɧɚɜɟɞɟɧɟ ɨɩɢɫɚɧɧɹ ɫɢɫɬɟɦ ɿɧɬɟɪɮɟɣɫɭ ɡ 
ɤɨɪɢɫɬɭɜɚɱɟɦ ɪɚɡɨɦ ɿɡ ɩɪɢɤɥɚɞɚɦɢ ɨɛɪɨɛɤɢ ɜɯɿɞɧɢɯ ɞɚɧɢɯ ɿ ɜɢɫɧɨɜɤɭ. 
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Ɋɨɡɝɥɹɧɭɬɨ ɞɜɿ ɤɨɧɤɪɟɬɧɿ ɦɟɬɨɞɢɤɢ ɩɪɨɟɤɬɭɜɚɧɧɹ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ: ɫɢɫɬɟɦ, 
ɳɨ ɛɚɡɭɸɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, ɿ ɫɢɫɬɟɦ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ. 

 

2.4.2. ɉɨɞɚɧɧɹ ɞɚɧɢɯ 
ɉɪɚɜɢɥɨ ɞɥɹ ɩɪɨɟɤɬɭɜɚɧɧɹ ɦɨɞɟɥɟɣ ɞɚɧɢɯ – ɰɟ ɨɪɝɚɧɿɡɚɰɿɹ ɞɚɧɢɯ ɭ ɬɚɤɿɣ 

ɮɨɪɦɿ, ɳɨ ɞɚє ɡɦɨɝɭ ɥɟɝɤɨ ɡɞɿɣɫɧɸɜɚɬɢ ɞɨɫɬɭɩ ɞɨ ɧɢɯ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɩɪɢɪɨɞɧɢɯ ɿ ɩɪɨɫɬɢɯ ɦɟɯɚɧɿɡɦɿɜ. "ɑɢɦ ɩɪɨɫɬɿɲɟ, ɬɢɦ ɤɪɚɳɟ" – ɩɪɚɜɢɥɨ, ɹɤɟ 
ɩɨɬɪɿɛɧɨ ɩɚɦ'ɹɬɚɬɢ, ɩɪɚɰɸɸɱɢ ɡ ɩɨɞɚɧɧɹɦ ɞɚɧɢɯ. 

ȿɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ ɱɚɫɬɨ ɫɬɜɨɪɸɸɬɶɫɹ "ɿɧɠɟɧɟɪɨɦ ɿɡ ɡɧɚɧɶ" (ɚɛɨ 
ɩɪɨɟɤɬɭɜɚɥɶɧɢɤɚɦɢ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ), ɳɨ ɩɪɚɰɸɸɬɶ ɡ ɥɸɞɢɧɨɸ-ɟɤɫɩɟɪɬɨɦ, 
ɳɨɛ ɡɚɤɨɞɭɜɚɬɢ ɡɧɚɧɧɹ ɟɤɫɩɟɪɬɚ ɜ ȻȾ. ɉɪɨɟɤɬɭɜɚɥɶɧɢɤ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ 
ɩɨɜɢɧɟɧ ɦɚɬɢ ɡɦɨɝɭ ɦɚɧɿɩɭɥɸɜɚɬɢ ɨɬɪɢɦɚɧɢɦɢ ɡɧɚɧɧɹɦɢ ɿ ɩɪɚɰɸɜɚɬɢ ɡ 
ɥɸɞɢɧɨɸ-ɟɤɫɩɟɪɬɨɦ. ɐɿ ɪɨɛɨɬɢ ɧɚɥɟɠɚɬɶ ɞɨ ɝɚɥɭɡɿ ɿɧɠɟɧɟɪɿʀ, ɳɨ ɿɧɬɟɧɫɢɜɧɨ 
ɪɨɡɜɢɜɚєɬɶɫɹ. 

ȼ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ , ɨɩɢɫɚɧɢɯ ɭ ɰɶɨɦɭ ɪɨɡɞɿɥɿ ɦɨɜɨɸ Ɍɭɪɛɨ-
ɉɪɨɥɨɝ, ɞɚɧɿ ɛɭɞɭɬɶ ɡɚɜɠɞɢ ɩɨɞɚɧɿ ɨɞɧɢɦ ɿɡ ɞɜɨɯ ɫɩɨɫɨɛɿɜ. ɉɟɪɲɢɣ ɫɩɨɫɿɛ – 
ɰɟ ɤɥɚɫɢɮɿɤɚɰɿɹ ɿ ɪɨɡɦɿɳɟɧɧɹ ɮɚɤɬɿɜ ɿ ɱɢɫɟɥ (ɮɪɚɝɦɟɧɬɿɜ ɮɚɤɬɢɱɧɨɝɨ ɡɧɚɧɧɹ) 
ɭ ɩɪɚɜɢɥɚ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. ɐɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɩɪɢɞɚɬɧɟ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ 
ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ, ɳɨ ɛɚɡɭɸɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ. ȱɧɲɢɣ ɫɩɨɫɿɛ – ɰɟ 
ɨɪɝɚɧɿɡɚɰɿɹ ɮɚɤɬɿɜ ɿ ɱɢɫɥɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ ɭ ɬɜɟɪɞɠɟɧɧɹɯ, ɳɨ ɭɬɜɨɪɸɸɬɶ ȻȾ ɧɚ 
ɬɜɟɪɞɠɟɧɧɹɯ. ɉɨɞɚɧɧɹ ɞɚɧɢɯ ɜ ɬɜɟɪɞɠɟɧɧɹɯ ɩɪɢɞɚɬɧɟ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ 
ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ, ɹɤɿ ɛɚɡɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ. 

ȱɫɧɭɸɬɶ ɿ ɿɧɲɿ ɫɢɫɬɟɦɢ ɩɨɞɚɧɧɹ ɞɚɧɢɯ. Ⱦɨ ɧɢɯ ɧɚɥɟɠɚɬɶ ɫɢɫɬɟɦɚ ɧɚ 
ɮɪɟɣɦɚɯ ɿ ɪɨɡɪɨɛɥɟɧɚ ɧɟɳɨɞɚɜɧɨ ɫɢɫɬɟɦɚ ɧɚ ɦɨɞɟɥɹɯ. ɋɢɫɬɟɦɚ ɧɚ ɮɪɟɣɦɚɯ 
ɜɢɤɨɪɢɫɬɨɜɭє ɩɨɞɚɧɧɹ ɞɚɧɢɯ, ɨɫɧɨɜɚɧɟ ɧɚ ɥɨɝɿɱɧɢɯ ɝɪɭɩɚɯ ɚɬɪɢɛɭɬɿɜ ɨɛ'єɤɬɚ. 
Ⱦɥɹ ɡɛɟɪɟɠɟɧɧɹ ɬɚ ɨɛɪɨɛɤɢ ɥɨɝɿɱɧɿ ɝɪɭɩɢ ɨɩɢɫɭɸɬɶ ɭ ɮɪɟɣɦɚɯ. Ⱦɥɹ ɫɢɫɬɟɦ, 
ɳɨ ɛɚɡɭɸɬɶɫɹ ɧɚ ɦɨɞɟɥɹɯ, ɩɪɨɟɤɬ ɿ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɢ ɡɚɫɧɨɜɚɧɿ ɧɚ ɡɧɚɧɧɿ 
ɫɬɪɭɤɬɭɪɢ ɿ ɩɨɜɟɞɿɧɤɢ ɩɪɢɫɬɪɨɸ, ɳɨ є ɩɪɟɞɦɟɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ. ɇɚɩɪɢɤɥɚɞ – 
ɰɟ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ, ɳɨ ɦɨɞɟɥɸє ɚɜɬɨɦɨɛɿɥɶ. 

ɋɶɨɝɨɞɧɿ ɫɢɫɬɟɦɢ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, ɧɚɣɩɨɩɭɥɹɪɧɿɲɿ. ȼɨɧɢ 
ɫɬɜɨɪɟɧɿ ɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɧɚɭɤɨɜɿɣ ɬɚ ɿɧɠɟɧɟɪɧɿɣ ɪɨɛɨɬɿ, ɛɿɡɧɟɫɿ. ȼ 
ɰɶɨɦɭ ɪɨɡɞɿɥɿ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɟɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ, ɳɨ ɛɚɡɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɹɤɿ ɭ 
ɩɪɢɪɨɞɧɿɣ ɫɩɨɫɿɛ ɭɤɥɚɞɚɸɬɶɫɹ ɜ ɫɬɪɭɤɬɭɪɭ ɦɨɜɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝ. 

Ʉɨɧɫɬɪɭɸɜɚɧɧɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɦɨɠɧɚ ɪɨɡɩɨɱɚɬɢ ɡ ɬɚɛɥɢɰɿ, ɳɨ 
ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɜɨɯ ɫɬɨɜɩɱɢɤɿɜ. Ɉɞɢɧ ɫɬɨɜɩɱɢɤ ɦɿɫɬɢɬɶ ɧɚɡɜɢ ɤɪɚʀɧ, ɚ ɿɧɲɢɣ – 
ɧɚɡɜɢ ɜɿɞɩɨɜɿɞɧɢɯ ɫɬɨɥɢɰɶ. ɐɹ ɬɚɛɥɢɰɹ ɭɬɜɨɪɸє ɦɚɥɟɧɶɤɭ ȻȾ: 
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Ʉɪɚʀɧɚ  ɋɬɨɥɢɰɹ 
ɋɒȺ  ȼɚɲɢɧɝɬɨɧ (Ɉɤɪɭɝ Ʉɨɥɭɦɛɿɹ) 
Ⱥɧɝɥɿɹ Ʌɨɧɞɨɧ 
Іɫɩɚɧɿɹ Ɇɚɞɪɢɞ 
Ɂɜɢɱɚɣɧɨ, ɬɚɤɭ ɬɚɛɥɢɰɸ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɿɥɶɤɢ ɞɥɹ ɩɥɚɧɭɜɚɧɧɹ ȻȾ, ɜ 

ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ ɫɩɨɫɨɛɢ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɛɿɥɶɲ ɜɿɞɩɨɜɿɞɚɸɬɶ ɦɨɜɿ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɚ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɥɹ ɪɨɡɪɨɛɤɢ ɫɢɫɬɟɦɢ. Ɍɜɟɪɞɠɟɧɧɹ Ɍɭɪɛɨ-
ɉɪɨɥɨɝɭ, ɳɨ ɜɿɞɨɛɪɚɠɚє ɰɿ ɞɚɧɿ, ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɜ ɬɚɤɢɣ ɫɩɨɫɿɛ: 

capital("Washington DC","USA"). 

capital("London","England"). 

capital("Madrid","Spain"). 

ɉɨɞɿɛɧɿ ɬɜɟɪɞɠɟɧɧɹ ɭɬɜɨɪɸɸɬɶ ɛɚɡɢɫ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɨɫɧɨɜɚɧɨʀ ɧɚ 
ɥɨɝɿɰɿ. 

ɐɿ ɫɚɦɿ ɞɚɧɿ ɦɨɠɧɚ ɩɨɞɚɬɢ ɭ ɮɨɪɦɿ ɩɪɚɜɢɥ "ɹɤɳɨ–ɬɨ". ɉɪɚɜɢɥɚ ɞɥɹ 
ɩɨɩɟɪɟɞɧɿɯ ɬɪɶɨɯ ɬɜɟɪɞɠɟɧɶ ɜɢɝɥɹɞɚɸɬɶ ɬɚɤ: 

capital_is("Washington DC") :- 

country(is,"USA"),!. 

capital_is("London") :- 

country(is,"England"),!. 

capital_is("Madrid") :- 

country(is,"Spain"),!. 

ɐɿ ɩɪɚɜɢɥɚ ɦɨɠɭɬɶ ɛɭɬɢ ɨɫɧɨɜɨɸ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɨɫɧɨɜɚɧɨʀ ɧɚ 
ɩɪɚɜɢɥɚɯ. əɤ ɛɚɱɢɦɨ, ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɜ ɟɤɫɩɟɪɬɧɿɣ ɫɢɫɬɟɦɿ ɬɟ ɫɚɦɟ, ɳɨ ɿ 
ɩɨɞɚɧɧɹ ɮɚɤɬɿɜ ɿ ɩɪɚɜɢɥ. 

ɇɚɜɟɞɟɧɿ ɩɪɢɤɥɚɞɢ, ɡɜɢɱɚɣɧɨ, ɩɪɨɫɬɿ, ɨɞɧɚɤ, ɜɨɧɢ ɞɭɠɟ ɤɨɪɢɫɧɿ ɞɥɹ 
ɞɟɦɨɧɫɬɪɚɰɿʀ ɩɪɢɧɰɢɩɿɜ ɩɨɛɭɞɨɜɢ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ. ɍ 
ɧɚɫɬɭɩɧɨɦɭ ɪɨɡɞɿɥɿ ɛɭɞɟ ɩɨɤɚɡɚɧɨ, ɹɤ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɬɚɤɟ ɩɨɞɚɧɧɹ 
ɞɚɧɢɯ ɧɚ ɩɪɚɤɬɢɰɿ. 
 

2.4.3. Ɇɟɬɨɞɢ ɜɢɫɧɨɜɤɭ 
Ɇɟɬɨɞ ɜɢɫɧɨɜɤɭ – ɰɟ ɫɢɫɬɟɦɚɬɢɱɧɢɣ ɫɩɨɫɿɛ ɞɥɹ ɞɨɜɟɞɟɧɧɹ ɬɨɝɨ, ɳɨ ɡ 

ɛɟɡɥɿɱɿ ɩɪɢɩɭɳɟɧɶ ɜɢɩɥɢɜɚє ɞɟɹɤɢɣ ɜɢɫɧɨɜɨɤ. ɐɟɣ ɫɢɫɬɟɦɚɬɢɱɧɢɣ ɦɟɬɨɞ 
ɡɚɤɥɚɞɟɧɢɣ ɭ ɩɪɚɜɢɥɚɯ ɜɢɫɧɨɜɤɭ, ɳɨ ɫɩɟɰɢɮɿɤɭɸɬɶ ɩɪɢɣɧɹɬɭ ɭ ɥɨɝɿɰɿ 
ɫɩɟɰɢɮɿɤɭ ɨɬɪɢɦɚɧɧɹ ɜɢɫɧɨɜɤɭ. ȼɢɫɧɨɜɨɤ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɩɨɲɭɤɭ ɿ ɡɿɫɬɚɜɥɟɧɧɹ ɡɿ ɡɪɚɡɤɨɦ. ȱɧɲɿ ɦɨɜɢ ɜɢɦɚɝɚɸɬɶ ɧɚɩɢɫɚɧɧɹ ɜɥɚɫɧɢɯ 
ɩɪɚɜɢɥ ɩɨɲɭɤɭ ɿ ɩɨɪɿɜɧɹɧɧɹ ɡɿ ɡɪɚɡɤɨɦ. ɍ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɰɿ ɡɚɞɚɱɿ 
ɜɢɤɨɧɭɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɧɭɬɪɿɲɧɿɯ ɩɪɨɝɪɚɦ ɭɧɿɮɿɤɚɰɿʀ, ɬɨɦɭ ɩɨɬɪɿɛɧɨ 
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ɬɿɥɶɤɢ ɧɚɩɢɫɚɬɢ ɧɟɨɛɯɿɞɧɭ ɫɩɟɰɢɮɿɤɚɰɿɸ. əɤ ɿ ɭ ɫɢɫɬɟɦɚɯ, ɳɨ ɛɚɡɭɸɬɶɫɹ ɧɚ 
ɩɪɚɜɢɥɚɯ, ɬɚɤ ɿ ɜ ɫɢɫɬɟɦɚɯ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɤɨɪɢɫɬɭɜɚɱ ɨɞɟɪɠɭє 
ɜɿɞɩɨɜɿɞɿ ɧɚ ɫɜɨʀ ɡɚɩɢɬɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɥɨɝɿɤɢ, ɡɚɤɥɚɞɟɧɨʀ ɜ ɫɢɫɬɟɦɿ. ɍ 
ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ ɡɚɩɢɬɢ ɤɨɪɢɫɬɭɜɚɱɚ ɬɪɚɧɫɮɨɪɦɭɸɬɶɫɹ ɭ ɮɨɪɦɭ, ɳɨ 
ɩɨɪɿɜɧɸєɬɶɫɹ ɡ ɮɨɪɦɨɸ ɩɪɚɜɢɥ ȻȾ. Ɇɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɿɧɿɰɿɚɥɿɡɭє 
ɡɿɫɬɚɜɥɟɧɧɹ, ɩɨɱɢɧɚɸɱɢ ɡ "ɜɟɪɯɧɶɨɝɨ" ɩɪɚɜɢɥɚ. Ɂɜɟɪɬɚɧɧɹ ɞɨ ɩɪɚɜɢɥɚ 
ɧɚɡɢɜɚɸɬɶ "ɜɢɤɥɢɤɨɦ". ȼɢɤɥɢɤ ɜɿɞɩɨɜɿɞɧɢɯ ɩɪɚɜɢɥ ɩɿɞ ɱɚɫ ɡɿɫɬɚɜɥɟɧɧɹ ɬɪɢɜɚє 
ɞɨɬɢ, ɞɨɤɢ ɧɟ ɜɿɞɛɭɥɨɫɹ ɡɿɫɬɚɜɥɟɧɧɹ ɚɛɨ ɧɟ ɜɢɱɟɪɩɚɧɚ ɜɫɹ ȻȾ, ɚ ɡɿɫɬɚɜɥɟɧɧɹ ɧɟ 
ɡɧɚɣɞɟɧɟ. ɍ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ ɬɪɚɧɫɮɨɪɦɨɜɚɧɿ ɡɚɩɢɬɢ є ɡɧɚɱɟɧɧɹɦɢ, ɳɨ 
ɩɨɪɿɜɧɸɸɬɶɫɹ ɡɿ ɡɧɚɱɟɧɧɹɦɢ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɜ ȻȾ. 

əɤɳɨ ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɜɢɹɜɥɹє, ɳɨ ɦɨɠɧɚ ɜɢɤɥɢɤɚɬɢ ɛɿɥɶɲɟ ɨɞɧɟ 
ɩɪɚɜɢɥɨ, ɬɨ ɧɟɨɛɯɿɞɧɨ ɡɞɿɣɫɧɢɬɢ ɜɢɡɧɚɱɟɧɢɣ ɜɢɛɿɪ. ɉɪɿɨɪɢɬɟɬ ɜɿɞɞɚєɬɶɫɹ 
ɡɜɢɱɚɣɧɨ ɚɛɨ ɩɪɚɜɢɥɚɦ, ɳɨ є ɛɿɥɶɲ ɜɚɝɨɦɢɦɢ, ɚɛɨ ɩɪɚɜɢɥɚɦ, ɳɨ ɜɪɚɯɨɜɭɸɬɶ 
ɛɿɥɶɲɟ ɩɨɬɨɱɧɢɯ ɞɚɧɢɯ. ɐɟɣ ɩɪɨɰɟɫ ɧɚɡɢɜɚɸɬɶ ɞɨɡɜɨɥɨɦ ɤɨɧɮɥɿɤɬɭ. 

ɓɨɛ ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɬɢ ɩɪɨɰɟɫ ɜɢɫɧɨɜɤɭ, ɩɪɢɩɭɫɬɢɦɨ, ɳɨ ɩɨɬɪɿɛɧɨ 
ɡ'ɹɫɭɜɚɬɢ, ɱɢ є Ɇɚɞɪɢɞ ɫɬɨɥɢɰɟɸ ȱɫɩɚɧɿʀ. Ⱦɥɹ ɩɢɬɚɧɧɹ "Ɇɚɞɪɢɞ – ɫɬɨɥɢɰɹ 
ȱɫɩɚɧɿʀ?" ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɜ ɫɢɫɬɟɦɿ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɭɬɜɨɪɢɬɶ: 

capital("Madrid","Spain"). 

əɤɳɨ ɮɚɤɬ ɩɨɪɿɜɧɹɧɧɹ ɡɧɚɣɞɟɧɢɣ ɭ ɫɢɫɬɟɦɿ, ɬɨ ɜɨɧɚ ɜɢɞɚє ɜɿɞɩɨɜɿɞɶ 
"ɩɪɚɜɢɥɶɧɨ". 

ɋɢɫɬɟɦɚ ɧɚ ɩɪɚɜɢɥɚɯ ɜɢɤɨɪɢɫɬɨɜɭє ɮɨɪɦɭ ɭ ɜɢɝɥɹɞɿ ɩɪɚɜɢɥɚ ɞɥɹ 
ɩɨɲɭɤɭ ɜɿɞɩɨɜɿɞɿ (ȼ ɚɛɨ ɉɊɈ) ɧɚ ɩɢɬɚɧɧɹ (?) ɡɚɥɟɠɧɨ ɜɿɞ ɡɚɞɚɧɢɯ ɦɨɜ (ɍ ɚɛɨ 
ɭɦɨɜɚ). ɋɢɧɬɚɤɫɢɫ ɩɪɚɜɢɥɚ ɬɚɤɢɣ: "ɹɤɳɨ ɜ ȻȾ є ɩɪɚɜɢɥɨ ɜɢɞɭ "ɹɤɳɨ <ɭ> ɬɨɞɿ 
ȼ ", ɬɨ ɲɭɤɚɣ <ɭɦɨɜɭ>, ɳɨɛ ɨɬɪɢɦɚɬɢ ɜɿɞɩɨɜɿɞɶ ɉɊɈ". ɉɪɚɜɢɥɨ 
ɮɨɪɦɭɥɸєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ: 

capital_is("Madrid"):- 

country(is,"Spain"), !. 

ɐɟ ɩɪɢɤɥɚɞ ɡɜɨɪɨɬɧɨɝɨ ɜɢɫɧɨɜɤɭ. ȼɢɫɧɨɜɨɤ ɿɡ ɩɪɚɜɢɥɚ ɨɩɢɫɚɧɨ ɿ 
ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɲɭɤɚє ɜ ȻȾ ɜɫɿ ɭɦɨɜɢ, ɳɨ ɩɪɢɜɨɞɹɬɶ ɞɨ ɧɶɨɝɨ. 

ȿɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ, ɪɨɡɝɥɹɧɭɬɿ ɜ ɰɶɨɦɭ ɪɨɡɞɿɥɿ, 
ɩɨєɞɧɭɸɬɶ ɦɟɬɨɞɢ ɜɢɫɧɨɜɤɭ, ɳɨ ɛɚɡɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɿ ɦɟɬɨɞɢ, ɳɨ 
ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ. 

 

2.4.4. ɋɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜɚɰьɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ 
ɋɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜɚɰɶɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ ɡɚɛɟɡɩɟɱɭє ɜɡɚєɦɨɞɿɸ ɦɿɠ 

ɟɤɫɩɟɪɬɧɨɸ ɫɢɫɬɟɦɨɸ ɿ ɤɨɪɢɫɬɭɜɚɱɟɦ. ɐɹ ɜɡɚєɦɨɞɿɹ ɡɜɢɱɚɣɧɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ 
ɤɿɥɶɤɨɯ ɮɭɧɤɰɿɣ: 
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1. Ɉɩɪɚɰɸɜɚɧɧɹ ɞɚɧɢɯ, ɨɬɪɢɦɚɧɢɯ ɿɡ ɤɥɚɜɿɚɬɭɪɢ, ɜɢɜɟɞɟɧɧɹ ɞɚɧɢɯ ɧɚ 
ɟɤɪɚɧ. 

2. ɉɿɞɬɪɢɦɤɚ ɞɿɚɥɨɝɭ ɦɿɠ ɤɨɪɢɫɬɭɜɚɱɟɦ ɿ ɫɢɫɬɟɦɨɸ. 
3. Ɋɨɡɩɿɡɧɚɜɚɧɧɹ ɫɢɬɭɚɰɿʀ ɧɟɪɨɡɭɦɿɧɧɹ ɦɿɠ ɤɨɪɢɫɬɭɜɚɱɟɦ ɿ ɫɢɫɬɟɦɨɸ. 
4. Ɂɚɛɟɡɩɟɱɟɧɧɹ "ɞɪɭɠɧɨɫɬɿ" ɫɬɨɫɨɜɧɨ ɤɨɪɢɫɬɭɜɚɱɚ. 
ɋɢɫɬɟɦɚ ɿɧɬɟɪɮɟɣɫɭ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ ɩɨɜɢɧɧɚ ɟɮɟɤɬɢɜɧɨ ɨɛɪɨɛɥɹɬɢ 

ɜɜɟɞɟɧɧɹ ɿ ɜɢɫɧɨɜɨɤ. Ⱦɥɹ ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɨ ɨɛɪɨɛɥɹɬɢ ɞɚɧɿ, ɳɨ ɜɜɨɞɹɬɶɫɹ ɱɢ 
ɜɢɜɨɞɹɬɶɫɹ, ɲɜɢɞɤɨ, ɭ ɡɪɨɡɭɦɿɥɿɣ ɿ ɜɢɪɚɡɧɿɣ ɮɨɪɦɿ. ɇɟɨɛɯɿɞɧɨ ɬɚɤɨɠ 
ɩɟɪɟɞɛɚɱɢɬɢ ɦɨɠɥɢɜɿɫɬɶ ɪɨɛɨɬɢ ɡ ɞɨɞɚɬɤɨɜɢɦɢ – ɡɚɫɨɛɚɦɢ ɬɚɤɢɦɢ, ɹɤ 
ɞɪɭɤɭɜɚɥɶɧɿ ɩɪɢɫɬɪɨʀ, ɦɚɝɧɿɬɧɿ ɞɢɫɤɢ ɿ ɞɨɞɚɬɤɨɜɿ ɮɚɣɥɢ ɞɚɧɢɯ. 

Ʉɪɿɦ ɬɨɝɨ, ɫɢɫɬɟɦɚ ɿɧɬɟɪɮɟɣɫɭ ɩɨɜɢɧɧɚ ɩɿɞɬɪɢɦɭɜɚɬɢ ɜɿɞɩɨɜɿɞɧɢɣ 
ɞɿɚɥɨɝ ɦɿɠ ɤɨɪɢɫɬɭɜɚɱɟɦ ɿ ɫɢɫɬɟɦɨɸ. 

Ⱦɿɚɥɨɝ – ɰɟ ɡɚɝɚɥɶɧɚ ɮɨɪɦɚ ɤɨɧɫɭɥɶɬɚɰɿʀ ɡ ɟɤɫɩɟɪɬɧɨɸ ɫɢɫɬɟɦɨɸ. 
Ʉɨɧɫɭɥɶɬɚɰɿɹ ɩɨɜɢɧɧɚ ɡɚɤɿɧɱɭɜɚɬɢɫɹ ɡɪɨɡɭɦɿɥɢɦ ɬɜɟɪɞɠɟɧɧɹɦ, ɜɢɞɚɧɢɦ 
ɫɢɫɬɟɦɨɸ, ɡ ɩɨɹɫɧɟɧɧɹɦ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɜɢɫɧɨɜɤɭ, ɹɤɢɣ ɧɚɜɟɞɟɧɢɣ ɞɨ ɰɶɨɝɨ 
ɬɜɟɪɞɠɟɧɧɹ. 

ɋɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜɚɰɶɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ ɩɨɜɢɧɧɚ ɬɚɤɨɠ ɪɨɡɩɿɡɧɚɬɢ 
ɧɟɪɨɡɭɦɿɧɧɹ ɦɿɠ ɤɨɪɢɫɬɭɜɚɱɟɦ ɿ ɫɢɫɬɟɦɨɸ, ɳɨ ɜɢɧɢɤɥɨ ɚɛɨ ɱɟɪɟɡ ɩɨɦɢɥɤɭ, 
ɚɛɨ ɧɚ ɩɪɢɧɰɢɩɨɜɿɣ ɨɫɧɨɜɿ. ɋɢɫɬɟɦɚ ɩɨɜɢɧɧɚ ɜɿɞɩɨɜɿɞɧɨ ɪɟɚɝɭɜɚɬɢ ɧɚ ɰɸ 
ɫɢɬɭɚɰɿɸ. ɇɚɩɪɢɤɥɚɞ, ɧɟ ɩɨɜɢɧɧɨ ɜɿɞɛɭɬɢɫɹ ɡɛɨɸ ɫɢɫɬɟɦɢ, ɹɤɳɨ ɤɨɪɢɫɬɭɜɚɱ 
ɜɜɨɞɢɬɶ 1, ɤɨɥɢ ɨɱɿɤɭєɬɶɫɹ "ɬɚɤ" ɚɛɨ "ɧɿ", ɚɛɨ ɤɨɥɢ ɤɨɪɢɫɬɭɜɚɱ ɡɚɞɚɫɬɶ 
ɛɟɡɝɥɭɡɞɟ ɩɢɬɚɧɧɹ. 

Ɂɞɚɬɧɿɫɬɶ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɦɨɞɟɥɸɜɚɬɢ ɥɸɞɢɧɭ-ɟɤɫɩɟɪɬɚ ɦɨɠɟ 
ɡɦɿɧɸɜɚɬɢɫɹ ɜɿɞ ɩɪɨɫɬɢɯ ɩɿɡɧɚɜɚɥɶɧɢɯ ɩɪɨɰɟɫɿɜ ɞɨ ɜɜɟɞɟɧɧɹ ɧɨɜɢɯ ɞɚɧɢɯ ɚɛɨ 
ɧɨɜɢɯ ɫɩɨɫɨɛɿɜ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ. ɋɢɫɬɟɦɚ ɿɧɬɟɪɮɟɣɫɭ ɩɨɜɢɧɧɚ ɿɧɮɨɪɦɭɜɚɬɢ 
ɤɨɪɢɫɬɭɜɚɱɚ ɩɪɨ ɦɟɬɨɞɢɤɭ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ ɿ ʀʀ ɪɨɡɜɢɬɤɭ, ɹɤɳɨ ɬɚɤɢɣ ɪɨɡɜɢɬɨɤ 
ɩɟɪɟɞɛɚɱɟɧɨ ɜ ɫɢɫɬɟɦɿ. 
ɇɚɪɟɲɬɿ, ɫɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜɚɰɶɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ ɦɚє ɛɭɬɢ "ɞɪɭɠɧɶɨɸ" ɞɨ 
ɤɨɪɢɫɬɭɜɚɱɚ. ɇɚɩɪɢɤɥɚɞ, ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɦɟɧɸ, ɳɨ ɩɨɤɚɡɭє ɡɚɞɚɱɿ, ɹɤɿ 
ɤɨɪɢɫɬɭɜɚɱ ɦɨɠɟ ɜɢɛɪɚɬɢ, є ɧɟɨɛɯɿɞɧɨɸ ɪɢɫɨɸ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
Ʉɨɪɢɫɬɭɜɚɱ ɬɚɤɨɠ ɩɨɜɢɧɟɧ ɦɚɬɢ ɦɨɠɥɢɜɿɫɬɶ ɜɡɚєɦɨɞɿɹɬɢ ɡ ɟɤɫɩɟɪɬɧɨɸ 
ɫɢɫɬɟɦɨɸ ɭ ɩɪɢɪɨɞɧɢɣ ɫɩɨɫɿɛ. ȼ ɿɞɟɚɥɿ ɤɨɪɢɫɬɭɜɚɱ ɩɨɜɢɧɟɧ ɦɚɬɢ ɡɦɨɝɭ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɩɪɢɪɨɞɧɭ ɦɨɜɭ. ɇɚɞɪɭɤɭɜɚɬɢ "ɓɨ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɜɿɞ 
ɚɥɟɪɝɿɱɧɨɝɨ ɝɨɥɨɜɧɨɝɨ ɛɨɥɸ?" ɥɟɝɲɟ, ɧɿɠ ɜɜɟɫɬɢ: 

Medication (Prescription,"allergy headache"). 
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ɏɨɱɚ ɨɛɪɨɛɤɚ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ ɞɭɠɟ ɩɨɬɪɿɛɧɚ ɜ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ, 
ɬɚɤɭ ɦɨɠɥɢɜɿɫɬɶ ɜɚɠɤɨ ɫɩɪɨɟɤɬɭɜɚɬɢ ɿ ɪɟɚɥɿɡɭɜɚɬɢ. ȿɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ ɦɨɜɨɸ 
Ɍɭɪɛɨ-ɉɪɨɥɨɝ, ɨɩɢɫɚɧɿ ɜ ɰɶɨɦɭ ɪɨɡɞɿɥɿ, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɦɟɧɸ.  

 
2.4.5. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. ɋɬɪɭɤɬɭɪɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
2. Ɉɡɧɚɱɟɧɧɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɬɚ ɬɢɩɢ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ. 
3. ɓɨ ɬɚɤɟ ɫɢɫɬɟɦɚ ɿɧɬɟɪɮɟɣɫɭ ɤɨɪɢɫɬɭɜɚɱɚ? 
4. Ɉɫɧɨɜɧɿ ɮɭɧɤɰɿʀ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ.  
5. ɋɩɨɫɨɛɢ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɜ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ. 
6. Ɉɫɧɨɜɧɿ ɮɭɧɤɰɿʀ ɜɡɚєɦɨɞɿʀ  ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ. 
7. ɇɚ ɦɨɜɿ ɥɨɝɿɤɢ ɧɚɩɢɫɚɬɢ ɧɚɣɩɪɨɫɬɿɲɭ ɟɤɫɩɟɪɬɧɭ ɫɢɫɬɟɦɭ, ɹɤɚ ɧɚ ɡɚɩɢɬ 

ɤɨɪɢɫɬɭɜɚɱɚ ɜɢɥɞɚє ɧɚɡɜɭ ɛɭɞɶ-ɹɤɨʀ ɤɪɚʀɧɢ Єɜɪɨɩɢ, ʀʀ ɫɬɨɥɢɰɸ, ɩɥɨɳɭ ɿ 
ɝɭɫɬɢɧɭ ɧɚɫɟɥɟɧɧɹ ɧɚ ɤɜɚɞɪɚɬɧɢɣ ɤɿɥɨɦɟɬɪ ɩɥɨɳɿ.  

8. ɇɚ ɦɨɜɿ ɥɨɝɿɤɢ ɪɟɚɥɿɡɭɜɚɬɢ ɟɤɫɩɟɪɬɧɭ ɫɢɫɬɟɦɭ ɚɧɚɥɨɝɿɱɧɭ ɩ. 7 ɞɥɹ 
ɤɪɚʀɧ ɋɇȾ, ɹɤɚ , ɨɤɪɿɦ ɜɤɚɡɚɧɢɯ ɮɭɧɤɰɿɣ, ɡɞɿɣɫɧɸє ɩɨɪɿɜɧɹɧɧɹ ɪɿɜɧɹ ɠɢɬɬɹ 
ɤɨɠɧɨʀ ɤɪɚʀɧɢ ɋɇȾ ɡ ɍɤɪɚʀɧɨɸ ɡɚ ɪɿɜɧɟɦ ɞɨɯɨɞɭ ɧɚ ɞɭɲɭ ɧɚɫɟɥɟɧɧɹ. 

 

2.5. Ɉɩɢɫɚɧɧɹ, ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɚ ɪɟɚɥɿɡɚɰɿɹ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ, 

ɳɨ ґɪɭɧɬɭɸɬьɫɹ ɧɚ ɩɪɚɜɢɥɚɯ ɬɚ ɥɨɝɿɰɿ 
 

2.5.1. Ɉɩɢɫɚɧɧɹ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ, ɳɨ ґɪɭɧɬɭɸɬьɫɹ ɧɚ ɩɪɚɜɢɥɚɯ ɿ ɥɨɝɿɰɿ 
ɍ ɜɫɿɯ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ ɿɫɧɭє ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ ɜɯɿɞɧɢɦ ɩɨɬɨɤɨɦ 

ɞɚɧɢɯ ɿ ɞɚɧɢɦɢ ɜ ȻȾ. ɉɿɞ ɱɚɫ ɤɨɧɫɭɥɶɬɚɰɿʀ ɜɯɿɞɧɿ ɞɚɧɿ ɩɨɪɿɜɧɸɸɬɶɫɹ ɡ ɞɚɧɢɦɢ 
ɜ ȻȾ. Ɋɟɡɭɥɶɬɚɬɨɦ ɡɿɫɬɚɜɥɟɧɧɹ є ɧɟɝɚɬɢɜɧɚ ɚɛɨ ɩɨɡɢɬɢɜɧɚ ɜɿɞɩɨɜɿɞɶ. ɍ 
ɫɢɫɬɟɦɿ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, ɩɿɞɬɜɟɪɞɠɟɧɢɣ ɪɟɡɭɥɶɬɚɬ є ɞɿєɸ ɨɞɧɨɝɨ ɡ 
ɩɪɨɞɭɤɰɿɣɧɢɯ ɩɪɚɜɢɥ. ɐɿ ɩɪɨɞɭɤɰɿɣɧɿ ɩɪɚɜɢɥɚ ɜɢɡɧɚɱɚɸɬɶɫɹ ɜɯɿɞɧɢɦɢ 
ɞɚɧɢɦɢ. 

Ɉɬɠɟ, ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ (ɦɨɜɨɸ Ɍɭɪɛɨ-
ɉɪɨɥɨɝ) ɦɿɫɬɢɬɶ ɛɟɡɥɿɱ ɩɪɚɜɢɥ, ɹɤɿ ɜɢɤɥɢɤɚɸɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɯɿɞɧɢɯ ɞɚɧɢɯ ɜ 
ɦɨɦɟɧɬ ɡɿɫɬɚɜɥɟɧɧɹ. ȿɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ ɬɚɤɨɠ ɦɿɫɬɢɬɶ ɿɧɬɟɪɩɪɟɬɚɬɨɪ ɭ 
ɦɟɯɚɧɿɡɦɿ ɜɢɜɟɞɟɧɧɹ, ɳɨ ɜɢɛɢɪɚє ɣ ɚɤɬɢɜɿɡɭє ɪɿɡɧɿ ɦɨɞɭɥɿ ɫɢɫɬɟɦɢ. Ɋɨɛɨɬɭ 
ɰɶɨɝɨ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɦɨɠɧɚ ɨɩɢɫɚɬɢ ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɬɪɶɨɯ ɤɪɨɤɿɜ: 

1. ȱɧɬɟɪɩɪɟɬɚɬɨɪ ɩɨɪɿɜɧɸє ɡɪɚɡɨɤ ɩɪɚɜɢɥɚ ɡ ɟɥɟɦɟɧɬɚɦɢ ɞɚɧɢɯ ɭ ȻȾ. 
2. əɤɳɨ ɦɨɠɧɚ ɜɢɤɥɢɤɚɬɢ ɛɿɥɶɲɟ ɧɿɠ ɨɞɧɟ ɩɪɚɜɢɥɨ, ɬɨ ɿɧɬɟɪɩɪɟɬɚɬɨɪ 

ɜɢɤɨɪɢɫɬɨɜɭє ɦɟɯɚɧɿɡɦ ɞɨɡɜɨɥɭ ɤɨɧɮɥɿɤɬɭ ɞɥɹ ɜɢɛɨɪɭ ɩɪɚɜɢɥɚ. 
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3. ȱɧɬɟɪɩɪɟɬɚɬɨɪ ɡɚɫɬɨɫɨɜɭє ɜɢɛɪɚɧɿ ɩɪɚɜɢɥɚ, ɳɨɛ ɡɧɚɣɬɢ ɜɿɞɩɨɜɿɞɶ ɧɚ 
ɩɢɬɚɧɧɹ. 

ɐɟɣ ɩɪɨɰɟɫ ɿɧɬɟɪɩɪɟɬɚɰɿʀ є ɰɢɤɥɿɱɧɢɦ ɿ ɧɚɡɢɜɚєɬɶɫɹ ɰɢɤɥɨɦ 
"ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɞɿʀ". 

ɍ ɫɢɫɬɟɦɿ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, ɤɿɥɶɤɿɫɬɶ ɩɪɨɞɭɤɰɿɣɧɢɯ ɩɪɚɜɢɥ 
ɜɢɡɧɚɱɚє ɪɨɡɦɿɪ ȻȾ. Ⱦɟɹɤɿ ɧɚɣɫɤɥɚɞɧɿɲɿ ɫɢɫɬɟɦɢ ɦɚɸɬɶ ȻȾ ɡ ɛɿɥɶɲ ɧɿɠ 5000 
ɩɪɨɞɭɤɰɿɣɧɢɯ ɩɪɚɜɢɥ. ȼɢ ɦɨɠɟɬɟ ɪɨɡɩɨɱɚɬɢ ɡ ɧɟɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɩɪɚɜɢɥ ɿ 
ɞɨɞɚɜɚɬɢ ʀɯ ɜ ȻȾ ɭ ɩɪɨɰɟɫɿ ɪɨɡɲɢɪɟɧɧɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. 

Ɉɞɧɚɤ, ɜɚɠɥɢɜɿɲɨɸ, ɧɿɠ ɪɨɡɦɿɪɢ ȻȾ, є ɫɬɪɭɤɬɭɪɚ ɫɚɦɢɯ ɩɪɨɞɭɤɰɿɣɧɢɯ 
ɩɪɚɜɢɥ. ɉɪɨɟɤɬɭɜɚɥɶɧɢɤ ȻȾ ɜɿɞɩɨɜɿɞɚє ɡɚ ɩɨɛɭɞɨɜɭ ɫɭɦɿɫɧɢɯ ɩɪɚɜɢɥ. 
ɋɶɨɝɨɞɧɿ ɧɟ ɿɫɧɭє ɫɬɪɨɝɢɯ ɩɪɢɧɰɢɩɿɜ, ɹɤɢɦɢ ɬɪɟɛɚ ɤɟɪɭɜɚɬɢɫɹ, ɩɪɨɟɤɬɭɸɱɢ 
ɫɬɪɭɤɬɭɪɭ ɩɪɚɜɢɥ. Ɂ ɰɶɨɝɨ ɩɪɢɜɨɞɭ ɥɢɲɟ ɜɟɞɭɬɶɫɹ ɞɢɫɤɭɫɿʀ. Ɉɞɧɚɤ ɡɚ ɨɫɬɚɧɧɿ 
ɤɿɥɶɤɚ ɪɨɤɿɜ ɞɟɹɤɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɫɬɚɥɢ ɨɱɟɜɢɞɧɢɦɢ ɿ ʀɯ ɩɨɬɪɿɛɧɨ ɜɢɤɨɧɭɜɚɬɢ 
ɹɤɨɦɨɝɚ ɬɨɱɧɿɲɟ: 

1. ȼɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɹɤɧɚɣɦɟɧɲɭ ɤɿɥɶɤɿɫɬɶ ɭɦɨɜ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɩɪɨɞɭɤɰɿɣɧɨɝɨ ɩɪɚɜɢɥɚ. 

2. ɍɧɢɤɚɬɢ ɫɭɩɟɪɟɱɥɢɜɢɯ ɩɪɨɞɭɤɰɿɣɧɢɯ ɩɪɚɜɢɥ. 
3. Ʉɨɧɫɬɪɭɸɜɚɬɢ ɩɪɚɜɢɥɚ, ɫɩɢɪɚɸɱɢɫɶ ɧɚ ɫɬɪɭɤɬɭɪɭ, ɩɪɢɬɚɦɚɧɧɭ 

ɩɪɟɞɦɟɬɧɿɣ ɝɚɥɭɡɿ. 
ɉɟɪɲɚ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɜ ɰɶɨɦɭ ɪɨɡɞɿɥɿ – 

ɫɢɫɬɟɦɚ ɞɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɩɨɪɨɞɢ ɫɨɛɚɤ. ȼɨɧɚ ɞɨɩɨɦɚɝɚє ɩɨɬɟɧɰɿɚɥɶɧɨɦɭ 
ɝɨɫɩɨɞɚɪɟɜɿ  ɜɢɛɪɚɬɢ ɩɨɪɨɞɭ ɫɨɛɚɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɟɜɧɢɯ ɤɪɢɬɟɪɿʀɜ. 

ɉɪɢɩɭɫɬɢɦɨ, ɳɨ ɤɨɪɢɫɬɭɜɚɱ ɩɨɜɿɞɨɦɢɜ ɛɟɡɥɿɱ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɛɚɤɢ ɭ 
ɜɿɞɩɨɜɿɞɶ ɧɚ ɩɢɬɚɧɧɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. ȱɧɬɟɪɩɪɟɬɚɬɨɪ ɩɪɚɰɸє ɜ ɰɢɤɥɿ 
ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɞɿʀ. əɤɳɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɪɿɜɧɹɧɿ ɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɩɨɪɨɞɢ ɫɨɛɚɤɢ, ɳɨ ɭɬɜɨɪɸɸɬɶ ɱɚɫɬɢɧɭ ȻȾ, ɬɨɞɿ ɜɢɤɥɢɤɚɸɬɶ ɜɿɞɩɨɜɿɞɧɟ 
ɩɪɨɞɭɤɰɿɣɧɟ ɩɪɚɜɢɥɨ ɿ ɜ ɪɟɡɭɥɶɬɚɬɿ ɿɞɟɧɬɢɮɿɤɭєɬɶɫɹ ɩɨɪɨɞɚ. ɉɨɬɿɦ ɪɟɡɭɥɶɬɚɬ 
ɩɨɜɿɞɨɦɥɹєɬɶɫɹ ɤɨɪɢɫɬɭɜɚɱɟɜɿ. Ⱥɧɚɥɨɝɿɱɧɨ, ɹɤɳɨ ɩɨɪɨɞɚ ɧɟ ɿɞɟɧɬɢɮɿɤɨɜɚɧɚ, 
ɰɟ ɬɟɠ ɩɨɜɿɞɨɦɥɹєɬɶɫɹ ɤɨɪɢɫɬɭɜɚɱɟɜɿ. 

Ɍɟɩɟɪ ɪɨɡɝɥɹɧɟɦɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɨɯ ɩɨɪɿɞ ɫɨɛɚɤ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɜ ȻȾ. 
Ƚɨɧɱɚ ɦɚє ɤɨɪɨɬɤɭ ɲɟɪɫɬɶ, ɡɪɿɫɬ ɦɟɧɲɟ ɧɿɠ 22 ɞɸɣɦɿɜ, ɞɨɜɝɿ ɜɭɯɚ ɿ ɯɨɪɨɲɢɣ 
ɯɚɪɚɤɬɟɪ. Ⱦɚɬɫɶɤɢɣ ɞɨɝ ɦɚє ɤɨɪɨɬɤɭ ɲɟɪɫɬɶ, ɯɜɿɫɬ, ɳɨ ɡɜɢɫɚє, ɞɨɜɝɿ ɜɭɯɚ, 
ɞɨɛɪɢɣ ɯɚɪɚɤɬɟɪ ɿ ɜɚɝɭ ɛɿɥɶɲɟ ɧɿɠ 100 ɮɭɧɬɿɜ. 

əɤ ɜɢɞɧɨ ɡ ɰɶɨɝɨ ɨɩɢɫɚɧɧɹ, ɨɛɢɞɜɿ ɩɨɪɨɞɢ ɦɚɸɬɶ ɤɨɪɨɬɤɭ ɲɟɪɫɬɶ, ɞɨɜɝɿ 
ɜɭɯɚ ɿ ɯɨɪɨɲɢɣ ɯɚɪɚɤɬɟɪ. Ɂɪɿɫɬ ɝɨɧɱɨʀ ɦɟɧɲɟ ɧɿɠ 22 ɞɸɣɦɿɜ ɬɨɞɿ ɹɤ ɧɿɱɨɝɨ ɧɟ 
ɫɤɚɡɚɧɨ ɩɪɨ ɡɪɿɫɬ ɞɨɝɚ. Ⱦɨɝ ɦɚє ɯɜɿɫɬ, ɳɨ ɡɜɢɫɚє ɿ ɜɚɝɭ ɛɿɥɶɲ ɧɿɠ 100 ɮɭɧɬɿɜ – 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜɿɞɫɭɬɧɿ ɭ ɝɨɧɱɨʀ. Ɉɩɢɫɚɧɧɹ ɞɜɨɯ ɫɨɛɚɤ ɭ ɬɟɪɦɿɧɚɯ ɜɤɚɡɚɧɢɯ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɨɫɬɚɬɧɶɨ, ɳɨɛ ɪɨɡɪɿɡɧɢɬɢ ɰɿ ɞɜɿ ɩɨɪɨɞɢ, ɿ ɧɚɜɿɬɶ ɜɿɞɪɿɡɧɢɬɢ ʀɯ 
ɜɿɞ ɛɭɞɶ-ɹɤɨʀ ɿɧɲɨʀ ɩɨɪɨɞɢ ɜ ȻȾ. 

ɇɟɨɛɯɿɞɧɿ ɩɪɨɞɭɤɰɿɣɧɿ ɩɪɚɜɢɥɚ ɦɨɠɭɬɶ ɛɭɬɢ ɫɤɥɚɞɟɧɿ ɡɚ ɡɚɡɧɚɱɟɧɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

dog_is ("Beagle") :- 

it_is ("short-haired dog") , 

positive (has,"height under 22 inches") , 

positive (has,"long ears"), 

positive (has,"good natured personality"), !. 

dog_is ("Great Dane"):- 

it_is("short-haired dog"), 

positive(has,"low-set tail"), 

positive(has,"longer ears"), 

positive(has,"good natured personality"), 

positive(has,"weight over 100 lb"), !. 

ɍ ɩɨɩɟɪɟɞɧɶɨɦɭ ɩɪɚɜɢɥɿ ɞɨɜɠɢɧɚ ɲɟɪɫɬɿ ɦɨɠɟ ɛɭɬɢ ɨɩɢɫɚɧɚ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɩɪɟɞɢɤɚɬɚ positive ɭ ɜɢɝɥɹɞɿ: 

positive(has,"short-hair"). 

Ⱥɥɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɟɞɢɤɚɬɚ it_is ɞɚє ɡɦɨɝɭ ɨɛɦɟɠɢɬɢ "ɩɪɨɫɬɿɪ ɩɨɲɭɤɭ" 
(ɤɿɥɶɤɿɫɬɶ ɞɚɧɢɯ, ɳɨ ɩɟɪɟɜɿɪɹɸɬɶ, ɲɭɤɚɸɱɢ ɪɨɡɜ’ɹɡɚɧɧɹ) ɨɞɧɢɦ ɩɿɞɞɟɪɟɜɨɦ 
ɞɟɪɟɜɨɩɨɞɿɛɧɨʀ ɫɬɪɭɤɬɭɪɢ, ɳɨ ɦɿɫɬɢɬɶ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɪɿɡɧɿ ɩɨɪɨɞɢ ɫɨɛɚɤ 
(ɞɢɜ. ɪɢɫ. 11.1). ȿɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, ɞɚє ɡɦɨɝɭ 
ɩɪɨɟɤɬɭɜɚɥɶɧɢɤɨɜɿ (ɩɪɨɝɪɚɦɿɫɬɨɜɿ) ɛɭɞɭɜɚɬɢ ɩɪɚɜɢɥɚ, ɳɨ ɭ ɩɪɢɪɨɞɧɢɣ ɫɩɨɫɿɛ 
ɩɨєɞɧɭɸɬɶ ɭ ɝɪɭɩɢ ɡɜ'ɹɡɚɧɿ ɮɪɚɝɦɟɧɬɢ ɞɚɧɢɯ. Ʉɨɠɧɟ ɩɪɨɞɭɤɰɿɣɧɟ ɩɪɚɜɢɥɨ 
ɦɨɠɟ ɛɭɬɢ ɧɟɡɚɥɟɠɧɢɦ ɜɿɞ ɿɧɲɢɯ. ɐɹ ɧɟɡɚɥɟɠɧɿɫɬɶ ɪɨɛɢɬɶ ɛɚɡɭ ɩɪɨɞɭɤɰɿɣɧɢɯ 
ɩɪɚɜɢɥ ɫɟɦɚɧɬɢɱɧɨ ɦɨɞɭɥɶɧɨɸ, ɬɨɛɬɨ ɝɪɭɩɢ ɿɧɮɨɪɦɚɰɿʀ ɧɟ ɜɩɥɢɜɚɸɬɶ ɨɞɢɧ ɧɚ 
ɨɞɧɨɝɨ. Ȼɿɥɶɲɟ ɬɨɝɨ, ɦɨɞɭɥɶɧɿɫɬɶ ɛɚɡɢ ɩɪɚɜɢɥ ɞɚє ɡɦɨɝɭ ɪɨɡɜɢɜɚɬɢ ȻȾ, 
ɪɨɡɲɢɪɸɸɱɢ ʀʀ. ɐɹ ɨɫɨɛɥɢɜɿɫɬɶ ɭɤɪɚɣ ɧɟɨɛɯɿɞɧɚ ɜ ɛɚɝɚɬɶɨɯ ɩɪɢɤɥɚɞɚɯ. 
Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɞɚє ɡɦɨɝɭ ɥɟɝɤɨ ʀʀ ɪɟɚɥɿɡɭɜɚɬɢ ɜ ɟɤɫɩɟɪɬɧɿɣ ɫɢɫɬɟɦɿ. 

ȼ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ, ɳɨ ɛɚɡɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ȻȾ ɫɤɥɚɞɚєɬɶɫɹ ɡ 
ɬɜɟɪɞɠɟɧɶ ɭ ɜɢɝɥɹɞɿ ɩɪɨɩɨɡɢɰɿɣ ɥɨɝɿɤɢ ɩɪɟɞɢɤɚɬɿɜ. Ɍɚɤɿ ɩɪɨɩɨɡɢɰɿʀ ɦɨɠɭɬɶ 
ɝɪɭɩɭɜɚɬɢɫɹ, ɭɬɜɨɪɢɬɢ ȻȾ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. ɉɪɚɜɢɥɚ ɦɨɠɭɬɶ ɚɛɨ ɨɩɢɫɭɜɚɬɢ 
ɞɚɧɿ, ɚɛɨ ɭɩɪɚɜɥɹɬɢ ɩɪɨɰɟɫɨɦ ɜɧɭɬɪɿɲɧɶɨʀ ɭɧɿɮɿɤɚɰɿʀ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. 

Ɍɚɤ ɫɚɦɨ, ɹɤ ɿ ɭ ɫɢɫɬɟɦɿ ɧɚ ɩɪɚɜɢɥɚɯ, ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ, ɹɤɚ ɛɚɡɭєɬɶɫɹ 
ɧɚ ɥɨɝɿɰɿ, ɦɚє ɛɟɡɥɿɱ ɩɪɚɜɢɥ, ɳɨ ɦɨɠɭɬɶ ɜɢɤɥɢɤɚɬɢɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɚɧɢɯ ɿɡ 
ɜɯɿɞɧɨɝɨ ɩɨɬɨɤɭ. ɋɢɫɬɟɦɚ ɦɚє ɬɚɤɨɠ ɿɧɬɟɪɩɪɟɬɚɬɨɪ, ɳɨ ɦɨɠɟ ɜɢɛɢɪɚɬɢ ɣ 
ɚɤɬɢɜɿɡɭɜɚɬɢ ɦɨɞɭɥɿ, ɹɤɿ ɡɚɥɭɱɟɧɿ ɞɨ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ. 
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ȱɧɬɟɪɩɪɟɬɚɬɨɪ ɜɢɤɨɧɭє ɪɿɡɧɿ ɮɭɧɤɰɿʀ ɭɫɟɪɟɞɢɧɿ ɫɢɫɬɟɦɢ ɧɚ ɨɫɧɨɜɿ ɬɚɤɨʀ 
ɫɯɟɦɢ: 

1. ɋɢɫɬɟɦɚ ɦɚє ɩɪɨɩɨɡɢɰɿʀ ɜ ȻȾ, ɳɨ ɤɟɪɭɸɬɶ ɩɨɲɭɤɨɦ ɿ ɩɨɪɿɜɧɹɧɧɹɦ. 
ȱɧɬɟɪɩɪɟɬɚɬɨɪ ɡɿɫɬɚɜɥɹє ɰɿ ɩɪɨɩɨɡɢɰɿʀ ɡ ɟɥɟɦɟɧɬɚɦɢ ɞɚɧɢɯ ɭ ȻȾ. 

2. əɤɳɨ ɿɫɧɭє ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɥɢɤɭ ɛɿɥɶɲɟ ɧɿɠ ɨɞɧɨɝɨ ɩɪɚɜɢɥɚ, ɬɨ 
ɫɢɫɬɟɦɚ ɜɢɤɨɪɢɫɬɨɜɭє ɦɨɠɥɢɜɨɫɬɿ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ 
ɤɨɧɮɥɿɤɬɭ. Ɉɬɠɟ, ɤɨɪɢɫɬɭɜɚɱɟɜɿ-ɩɪɨɝɪɚɦɿɫɬɨɜɿ ɧɟ ɩɨɬɪɿɛɧɨ ɪɨɡɝɥɹɞɚɬɢ 
ɩɨɬɟɧɰɿɣɧɨ ɦɨɠɥɢɜɿ ɤɨɧɮɥɿɤɬɢ. 

3. ɋɢɫɬɟɦɚ ɨɬɪɢɦɭє ɪɟɡɭɥɶɬɚɬɢ ɭɧɿɮɿɤɨɜɚɧɨɝɨ ɩɪɨɰɟɫɭ ɚɜɬɨɦɚɬɢɱɧɨ, 
ɬɨɦɭ ɜɨɧɢ ɦɨɠɭɬɶ ɩɟɪɟɞɚɜɚɬɢɫɹ ɧɚ ɩɨɬɪɿɛɧɢɣ ɩɪɢɫɬɪɿɣ ɜɢɜɟɞɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ. 

Ɍɚɤ ɫɚɦɨ, ɹɤ ɿ ɭ ɫɢɫɬɟɦɿ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, ɰɟɣ ɰɢɤɥɿɱɧɢɣ 
ɩɪɨɰɟɫ є ɩɪɨɰɟɫɨɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ – ɞɿʀ. Ʉɪɚɫɚ ɿ ɜɟɥɢɤɿ ɦɨɠɥɢɜɨɫɬɿ ɫɢɫɬɟɦɢ, 
ɨɫɧɨɜɚɧɿ ɧɚ ɥɨɝɿɰɿ, ɩɨɥɹɝɚɸɬɶ ɭ ɬɨɦɭ, ɳɨ ɜɨɧɚ ɜɿɞɨɛɪɚɠɚє ɫɬɪɭɤɬɭɪɭ ɫɚɦɨɝɨ 
Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. ɐɢɦ ɩɨɹɫɧɸєɬɶɫɹ ɬɨɣ ɮɚɤɬ, ɳɨ ɜɨɧɚ ɞɭɠɟ ɟɮɟɤɬɢɜɧɚ ɜ 
ɪɨɛɨɬɿ. 

ɇɚɣɜɚɠɥɢɜɿɲɢɦ ɚɫɩɟɤɬɨɦ ɞɥɹ ȻȾ ɭ ɫɢɫɬɟɦɿ, ɨɫɧɨɜɚɧɿɣ ɧɚ ɥɨɝɿɰɿ, є 
ɩɪɨɟɤɬɭɜɚɧɧɹ ȻȾ, ɩɨɛɭɞɨɜɚ ʀʀ ɬɜɟɪɞɠɟɧɶ ɬɚ ɜɢɛɿɪ ʀɯɧɶɨʀ ɫɬɪɭɤɬɭɪɢ. ȻȾ 
ɩɨɜɢɧɧɚ ɦɚɬɢ ɞɜɨɯɜɢɦɿɪɧɭ ɥɨɝɿɱɧɭ ɨɪɝɚɧɿɡɚɰɿɸ, ɿ ɦɿɫɬɢɬɶ ɦɿɧɿɦɭɦ 
ɧɚɞɥɢɲɤɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ. Ɍɚɤ ɫɚɦɨ, ɹɤ ɿ ɭ ɫɢɫɬɟɦɿ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, 
ɦɿɧɿɦɚɥɶɧɨ ɞɨɫɬɚɬɧɹ ɤɿɥɶɤɿɫɬɶ ɞɚɧɢɯ ɭɬɜɨɪɸє ɧɚɣɟɮɟɤɬɢɜɧɿɲɭ ɫɢɫɬɟɦɭ. 
Ɍɜɟɪɞɠɟɧɧɹ ȻȾ ɞɥɹ ɝɨɧɱɨʀ ɿ ɞɨɝɚ ɜɢɝɥɹɞɚɸɬɶ ɬɚɤ: 

rule(1,"dog","Beagle",[1,2,3,4]). 

rule(2,"dog","Great Dane",[1,5,3,4,6]). 

cond(1,"short-haired"). 

cond(2,"height under 22 inches"). 

cond(3,"longer ears"). 

cond(4,"good natured personality"). 

cond(5,"low-set tail"). 

cond(6,"weight over 100 lb"). 

ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɜ ɤɨɠɧɿɣ ɩɪɨɩɨɡɢɰɿʀ ɬɢɩɭ rule ɩɟɪɲɢɣ ɚɪɝɭɦɟɧɬ – 

ɧɨɦɟɪ ɩɪɚɜɢɥɚ, ɞɪɭɝɢɣ ɚɪɝɭɦɟɧɬ – ɬɢɩ ɨɛ'єɤɬɚ ("ɫɨɛɚɤɚ") ɿ ɬɪɟɬɿɣ ɚɪɝɭɦɟɧɬ – 
ɩɨɪɨɞɚ ɫɨɛɚɤɢ. ɍ ɧɚɫ ɰɟ ɝɨɧɱɚ ɚɛɨ ɞɨɝ. ɋɩɢɫɨɤ ɰɿɥɢɯ ɱɢɫɟɥ ɡɚɞɚє ɧɨɦɟɪɢ ɭɦɨɜ 
ɿɡ ɩɪɢɤɥɚɞɭ ɬɢɩɭ cond (умова). ɉɪɨɩɨɡɢɰɿʀ ɬɢɩɭ cond ɦɿɫɬɹɬɶ ɭɫɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɛɭɞɶ-ɹɤɨʀ ɩɨɪɨɞɢ, ɩɨɞɚɧɨʀ ɜ ȻȾ. 

ɋɩɢɫɤɢ ɧɨɦɟɪɿɜ ɭɦɨɜ ɫɥɭɠɚɬɶ ɞɥɹ ɡɛɟɪɟɠɟɧɧɹ ɛɟɡɥɿɱɿ ɮɚɤɬɿɜ, ɡɝɿɞɧɨ ɡ 
ɹɤɢɦɢ ɜɢɛɢɪɚɸɬɶ ɩɪɨɩɨɡɢɰɿʀ ɬɢɩɭ rule. ȱɧɬɟɪɩɪɟɬɚɬɨɪ ɜ ɟɤɫɩɟɪɬɧɿɣ ɫɢɫɬɟɦɿ, 
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ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɜɢɤɨɪɢɫɬɨɜɭє ɰɿ ɧɨɦɟɪɢ ɭɦɨɜ, ɳɨɛ ɡɪɨɛɢɬɢ 
ɜɿɞɩɨɜɿɞɧɢɣ ɜɢɛɿɪ. 

Ⱦɨɞɚɜɚɧɧɹ ɿ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɨɩɨɡɢɰɿɣ ȻȾ є ɩɪɨɫɬɢɦɢ ɨɩɟɪɚɰɿɹɦɢ. 
ȿɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɥɟɝɤɨ ɩɪɨɟɤɬɭɜɚɬɢ, ɪɨɡɜɢɜɚɬɢ ɿ 
ɩɿɞɬɪɢɦɭɜɚɬɢ ɜ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ, ɬɨɦɭ ɳɨ ɜ ɦɿɪɭ ɪɨɡɲɢɪɟɧɧɹ ȻȾ ɩɪɨɝɪɚɦɚ ɧɟ 
ɩɨɬɪɟɛɭє ɦɨɞɢɮɿɤɚɰɿʀ. Ɋɨɡɲɢɪɟɧɧɹ ɧɚɫɚɦɩɟɪɟɞ ɩɨɥɹɝɚє ɜ ɩɨɫɬɭɩɨɜɨɦɭ 
ɞɨɞɚɜɚɧɧɿ ɧɨɜɢɯ ɜɿɞɩɨɜɿɞɧɨɫɬɟɣ. 

Ɋɨɡɪɨɛɤɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɜɢɦɚɝɚє ɜɟɥɢɤɨʀ ɨɪɝɚɧɿɡɚɰɿɣɧɨʀ ɭɜɚɝɢ ɞɨ 
ɞɟɬɚɥɟɣ. ɐɹ ɜɢɦɨɝɚ ɡɦɿɧɸєɬɶɫɹ, ɜɿɞɩɨɜɿɞɧɨ, ɡɿ ɡɦɿɧɨɸ ɪɨɡɦɿɪɭ ɿ ɫɤɥɚɞɧɨɫɬɿ ʀ 
ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɚ ɪɨɡɪɨɛɥɹєɬɶɫɹ. əɤɳɨ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ, ɹɤɭ ɜɢ 
ɯɨɱɟɬɟ ɫɬɜɨɪɢɬɢ, ɭ ɨɫɬɚɬɨɱɧɨɦɭ ɩɿɞɫɭɦɤɭ ɦɨɠɟ ɦɿɫɬɢɬɢ ɫɨɬɧɿ ɩɪɨɞɭɤɰɿɣɧɢɯ 
ɩɪɚɜɢɥ, ɬɨ ɜɚɠɤɨ ɜɢɡɧɚɱɢɬɢ ɟɮɟɤɬ ɜɿɞ ɞɨɞɚɜɚɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɩɪɚɜɢɥ. ɍ 
Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɩɪɨɞɭɤɰɿɣɧɿ ɩɪɚɜɢɥɚ ɦɿɫɬɹɬɶɫɹ ɜ ɩɪɨɝɪɚɦɿ, ɿ, ɨɬɠɟ, ɪɨɡɦɿɪɢ 
ɩɪɨɝɪɚɦɢ ɡɛɿɥɶɲɭɸɬɶɫɹ ɜ ɦɿɪɭ ɞɨɞɚɜɚɧɧɹ ɩɪɚɜɢɥ. Ɋɨɡɦɿɪɢ ɩɚɦ'ɹɬɿ, ɡɪɟɲɬɨɸ, 
ɨɛɦɟɠɭɸɬɶ ɤɿɥɶɤɿɫɬɶ ɩɪɚɜɢɥ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɫɬɟɦɢ ɧɚ 
ɩɪɚɜɢɥɚɯ є ɩɪɨɛɥɟɦɚɬɢɱɧɢɦ. ȼɨɞɧɨɱɚɫ, ɭ ɫɢɫɬɟɦɿ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɞɟ 
ȻȾ ɦɿɫɬɢɬɶɫɹ ɭ ɮɚɣɥɿ ɧɚ ɞɢɫɤɭ, ɨɛɦɟɠɟɧɧɹ ɧɚ ɪɨɡɦɿɪɢ ȻȾ ɧɟ ɧɚɤɥɚɞɚɸɬɶɫɹ. 
Ɍɨɦɭ ɫɢɫɬɟɦɚ, ɨɫɧɨɜɚɧɚ ɧɚ ɥɨɝɿɰɿ, ɩɟɪɟɜɚɠɚє ɭ ɬɚɤɨɦɭ ɪɚɡɿ. 

əɤɳɨ ɠ ɧɚɲɚ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ ɛɭɞɟ ɦɿɫɬɢɬɢ ɧɟ ɛɿɥɶɲ ɜɿɞ ɞɟɤɿɥɶɤɨɯ 
ɫɨɬɟɧɶ ɩɪɚɜɢɥ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɫɬɟɦɢ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ ɞɨɰɿɥɶɧɿɲɟ. 
Ɉɫɤɿɥɶɤɢ ɩɪɨɞɭɤɰɿɣɧɿ ɩɪɚɜɢɥɚ ɦɚɣɠɟ ɧɟ ɡɚɥɟɠɚɬɶ ɨɞɢɧ ɜɿɞ ɨɞɧɨɝɨ, ɫɬɜɨɪɟɧɧɹ 
ɿ ɬɟɫɬɭɜɚɧɧɹ ɬɚɤɨʀ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɩɪɨɫɬɿɲɟ. ɉɪɨɫɬɨ ɡɞɿɣɫɧɸєɬɶɫɹ ɿ 
ɡɚɦɿɧɚ ɩɪɚɜɢɥ ɳɨɛ ɜɢɜɱɢɬɢ ɟɮɟɤɬ, ɜɢɤɥɢɤɚɧɢɣ ɬɚɤɨɸ ɡɦɿɧɨɸ. ɍ ɫɢɫɬɟɦɚɯ, 
ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɡɦɿɧɚ ɩɚɪɚɦɟɬɪɿɜ ɭɫɟɪɟɞɢɧɿ ȻȾ ɩɨɜɢɧɧɚ 
ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɛɿɥɶɲɨɸ ɨɛɟɪɟɠɧɨ, ɬɨɦɭ ɳɨ ɡɦɿɧɢ ɦɟɧɲ ɩɨɦɿɬɧɿ, ɚ ɪɟɡɭɥɶɬɚɬ 
ɦɨɠɟ ɛɭɬɢ ɪɭɣɧɿɜɧɢɦ, ɚ ɜɿɞɧɨɜɥɟɧɧɹ ɫɤɥɚɞɧɢɦ. 

əɤɳɨ ɲɜɢɞɤɿɫɬɶ є ɝɨɥɨɜɧɨɸ ɜɢɦɨɝɨɸ ɞɨ ɫɬɜɨɪɸɜɚɧɨʀ ɟɤɫɩɟɪɬɧɨʀ 
ɫɢɫɬɟɦɢ, ɬɨ ɦɨɠɧɚ ɜɢɛɢɪɚɬɢ ɚɛɨ ɥɨɝɿɱɧɭ ɫɢɫɬɟɦɭ, ɳɨ ɩɨɜɧɿɫɬɸ ɦɿɫɬɢɬɶɫɹ ɜ 
ɨɩɟɪɚɬɢɜɧɿɣ ɩɚɦ'ɹɬɿ, ɚɛɨ ɫɢɫɬɟɦɭ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, – ɨɛɢɞɜɿ ɛɭɞɭɬɶ 
ɩɪɚɰɸɜɚɬɢ ɞɨɛɪɟ. əɤɳɨ, ɨɞɧɚɤ, ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ ɩɨɜɢɧɧɚ ɦɿɫɬɢɬɢ ɜɟɥɢɤɭ 
ȻȾ, ɬɨ ɜ ɪɨɡɪɨɛɧɢɤɚ ɿɫɧɭє ɥɢɲɟ ɨɞɢɧ ɜɚɪɿɚɧɬ – ɥɨɝɿɱɧɚ ɫɢɫɬɟɦɚ, ɳɨ ɪɨɡɦɿɳɟɧɚ 
ɧɚ ɞɢɫɤɭ. 

ɉɿɫɥɹ ɬɨɝɨ, ɹɤ ɜɢɛɿɪ ɦɿɠ ɫɢɫɬɟɦɨɸ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ ɿ 
ɫɢɫɬɟɦɨɸ, ɹɤɚ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɡɪɨɛɥɟɧɢɣ ɿ ɪɟɬɟɥɶɧɨ ɜɢɜɱɟɧɿ ɞɚɧɿ, ɳɨ 
ɜɜɿɣɞɭɬɶ ɭ ȻȾ, ɦɨɠɧɚ ɪɨɡɩɨɱɚɬɢ ɩɪɨɟɤɬɭɜɚɧɧɹ ȻȾ, ɹɤɚ ɦɿɫɬɢɬɶ ɫɩɟɰɢɮɿɤɨɜɚɧɿ 
ɮɭɧɤɰɿʀ ɿ ɦɚє ɧɟɨɛɯɿɞɧɿ ɜɥɚɫɬɢɜɨɫɬɿ. 
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ɇɚɫɬɭɩɧɢɦ ɤɪɨɤɨɦ є ɪɨɡɪɨɛɤɚ ɞɿɚɝɪɚɦ ɩɨɬɨɤɿɜ ɞɚɧɢɯ ɿ ɫɬɪɭɤɬɭɪɧɨʀ 
ɫɯɟɦɢ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. ɐɟ ɞɨɩɨɦɨɠɟ ɫɤɨɧɫɬɪɭɸɜɚɬɢ ɦɨɞɭɥɿ, ɳɨ 
ɭɬɜɨɪɸɸɬɶ ɫɢɫɬɟɦɭ. ɉɨɬɿɦ ɦɨɠɧɚ ɪɨɡɩɨɱɚɬɢ ɧɚɩɢɫɚɧɧɹ ɩɪɨɝɪɚɦɢ, ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɡ ɞɿɚɝɪɚɦɢ ɩɨɬɨɤɿɜ ɞɚɧɢɯ ɿ ɫɬɪɭɤɬɭɪɧɨʀ ɫɯɟɦɢ. ɉɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɜɿɪɢɬɢ ɪɟɡɭɥɶɬɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɥɸɞɢɧɢ-
ɟɤɫɩɟɪɬɚ, ɳɨ ɛɟɪɟ ɭɱɚɫɬɶ ɭ ɩɪɨɟɤɬɿ. 

Ⱦɭɠɟ ɞɨɛɪɟ ɿɥɸɫɬɪɭє ɨɛɢɞɜɚ ɪɨɡɝɥɹɧɭɬɿ ɦɟɬɨɞɢ (ɦɟɬɨɞ ɩɨɛɭɞɨɜɢ 
ɫɢɫɬɟɦɢ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, ɿ ɫɢɫɬɟɦɢ, ɳɨ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ) 
ɩɪɨɝɪɚɦɚ ɞɥɹ ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤɢ. ɍ ɬɚɤɢɣ ɫɩɨɫɿɛ є ɦɨɠɥɢɜɿɫɬɶ ɩɨɪɿɜɧɹɬɢ 
ɞɜɚ ɪɿɡɧɿ ɩɿɞɯɨɞɢ ɩɿɞ ɱɚɫ ɪɨɛɨɬɢ ɡ ɬɢɦɢ ɫɚɦɢɦɢ ɞɚɧɢɦɢ. ɍ ɪɿɡɧɢɯ ɟɤɫɩɟɪɬɧɢɯ 
ɫɢɫɬɟɦɚɯ ɞɥɹ ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤ ɨɫɧɨɜɧɿ ɞɚɧɿ ɨɞɧɚɤɨɜɿ. ȼɢɛɪɚɧɿ ɩɨɲɢɪɟɧɿ 
ɩɨɪɨɞɢ ɫɨɛɚɤ. Ʉɥɚɫɢɮɿɤɚɰɿɹ ɜ ȻȾ ɦɨɠɟ ɦɚɬɢ ɞɟɪɟɜɨɩɨɞɿɛɧɭ ɫɬɪɭɤɬɭɪɭ, ɹɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.11. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɰɿєʀ ɞɟɪɟɜɨɩɨɞɿɛɧɨʀ ɤɥɚɫɢɮɿɤɚɰɿʀ ɩɨɪɨɞɢ 
ɪɨɡɞɿɥɟɧɿ ɧɚ ɤɨɪɨɬɤɨɲɟɪɫɬɿ ɿ ɞɨɜɝɨɲɟɪɫɬɿ. Ⱥɧɝɥɿɣɫɶɤɢɣ ɛɭɥɶɞɨɝ, ɝɨɧɱɚ, ɞɨɝ ɿ 
ɚɦɟɪɢɤɚɧɫɶɤɢɣ ɮɨɤɫɬɟɪ'єɪ є ɤɨɪɨɬɤɨɲɟɪɫɬɢɦɢ, ɚ ɤɨɤɟɪ-ɫɩɚɧɿєɥɶ, ɿɪɥɚɧɞɫɶɤɢɣ 
ɫɟɫɬɟɪ, ɤɨɥɿ ɿ ɫɟɧɛɟɪɧɚɪ – ɞɨɜɝɨɲɟɪɫɬɢɦɢ. 

Сɨɛɚɤɚ

Кɨɪɨɬɤɨ-ɲɟɪɫ
ɬɚ ɫɨɛɚɤɚ

Ⱦɨɜɝɨ-ɲɟɪɫɬɚ
ɫɨɛɚɤɚ

Ⱥɧɝɥіɣɫьɤ
ɢɣ Ȼɭɥьɞ
ɨɝ

Ƚɨɧɱɚ Ⱦɨɝ
ɚɦɟɪɢɤɚɧ
ɫьɤɢɣ ɮɨ
ɤɫɬɟɪєɪ

Кɨɤɤɟɪ ɫɩ
ɚɧіɟɥь

Іɪɥɚɧɞɫьɤ
ɢɣ ɫɟɬɟɪ Кɨɥɥі Сɟɧɛɟɪɧɚɪ

 
Ɋɢɫ. 2.11.  Ⱦɟɪɟɜɨɩɨɞɿɛɧɚ ɫɬɪɭɤɬɭɪɚ ȻȾ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɞɥɹ ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤɢ 

 
Ⱦɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɩɨɪɨɞɢ ɭɫɟɪɟɞɢɧɿ ɤɨɠɧɨʀ ɩɿɞɦɧɨɠɢɧɢ ɦɨɠɧɚ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɫɩɢɫɨɤ ɚɬɪɢɛɭɬɿɜ. Ʉɿɥɶɤɿɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɭɞɟ ɜɢɡɧɚɱɚɬɢ 
ɫɬɭɩɿɧɶ ɬɨɱɧɨɫɬɿ ɤɥɚɫɢɮɿɤɚɰɿʀ. Ⱦɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɡɚɫɬɨɫɨɜɭɸɬɶ ɭɫɸ 
ɫɭɤɭɩɧɿɫɬɶ ɚɬɪɢɛɭɬɿɜ, ɧɟɦɚє ɹɤɨʀ-ɧɟɛɭɞɶ ɨɞɧɿєʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ. 
ɍɫɿ ɜɿɫɿɦ ɩɟɪɟɪɚɯɨɜɚɧɢɯ ɧɢɠɱɟ ɚɬɪɢɛɭɬɿɜ є ɧɟɨɛɯɿɞɧɢɦɢ, ɬɨɦɭ ɳɨ ɠɨɞɟɧ ɡ 
ɧɢɯ ɧɟ ɯɚɪɚɤɬɟɪɧɢɣ ɞɥɹ ɜɫɿɯ ɩɨɪɿɞ ɨɞɧɨɱɚɫɧɨ. Ⱥɬɪɢɛɭɬ ɯɚɪɚɤɬɟɪɢɡɭє ɜɫɿ 
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ɨɛ'єɤɬɢ ɨɞɧɨɱɚɫɧɨ ɿ, ɦɨɠɥɢɜɨ, ɧɟ є ɧɟɨɛɯɿɞɧɢɦ ɭ ɛɟɡɥɿɱɿ ɞɚɧɢɯ. ȼ ɧɚɲɿɣ 
ɟɤɫɩɟɪɬɧɿɣ ɫɢɫɬɟɦɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɚɤɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

1) ɤɨɪɨɬɤɚ ɲɟɪɫɬь; 
2) ɞɨɜɝɚ ɲɟɪɫɬь; 
3) ɡɪɿɫɬ ɦɟɧɲɟ ɧɿɠ 22 ɞɸɣɦɿɜ; 
4) ɡɪɿɫɬ ɦɟɧɲɟ ɧɿɠ 30 ɞɸɣɦɿɜ; 
5) ɧɢɡьɤɨ ɩɨɫɚɞɠɟɧɢɣ ɯɜɿɫɬ; 
6) ɞɨɜɝɿ ɜɭɯɚ; 
7) ɯɨɪɨɲɢɣ ɯɚɪɚɤɬɟɪ; 
8) ɜɚɝɚ ɛɿɥьɲɟ ɡɚ 100 ɮɭɧɬɿɜ.  
Ʉɨɠɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɹ ɤɨɧɤɪɟɬɧɨʀ ɩɨɪɨɞɢ ɚɛɨ ɩɪɚɜɢɥɶɧɚ, ɚɛɨ 

ɧɟɩɪɚɜɢɥɶɧɚ. Ⱦɥɹ ɤɨɠɧɨʀ ɩɨɪɨɞɢ ɫɩɪɚɜɟɞɥɢɜɿ ɬɚɤɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɉɨɪɨɞɚ    ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ⱥɧɝɥɿɣɫьɤɢɣ ɛɭɥьɞɨɝ 1,3,5,7 

Ƚɨɧɱɚ    1,3,6,7 

Ⱦɨɝ    1,4,6,7,8 

Ⱥɦɟɪɢɤɚɧɫьɤɚ ɝɨɧɱɚ 1,5,6,7, 

Ʉɨɤɟɪ ɫɩɚɧɿєɥь  2,3,5,6,7 

Іɪɥɚɧɞɫьɤɢɣ ɫɟɬɟɪ  2,4,6 

Ʉɨɥɿ    2,4,5,7 

ɋɟɧɛɟɪɧɚɪ   2,5,7,8,  

ɋɩɨɫɿɛ ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɿєʀ ɿɧɮɨɪɦɚɰɿʀ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ ɟɤɫɩɟɪɬɧɨʀ 
ɫɢɫɬɟɦɢ. ɍ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ ɩɿɞ ɱɚɫ ɩɪɨɟɤɬɭɜɚɧɧɹ ȻȾ ɞɟɪɟɜɨɩɨɞɿɛɧɚ 
ɫɬɪɭɤɬɭɪɚ, ɛɟɡɥɿɱ ɿɞɟɧɬɢɮɿɤɚɰɿɣɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɿ ɧɚɛɨɪɢ ɧɨɦɟɪɿɜ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ ɤɨɠɧɨʀ ɩɨɪɨɞɢ ɭɬɜɨɪɸɸɬɶ ɪɨɛɨɱɭ ɦɨɞɟɥɶ ȻȾ  ɞɥɹ ɜɢɛɨɪɭ 
ɩɨɪɨɞɢ.  

 
2.5.2. ɉɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦ, ɳɨ ɛɚɡɭɸɬьɫɹ ɧɚ ɩɪɚɜɢɥɚɯ 

Ʉɨɥɢ ɫɩɪɨɟɤɬɨɜɚɧɚ ȻȾ, ɦɨɠɧɚ ɧɚɩɢɫɚɬɢ ɩɪɨɝɪɚɦɭ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ 
ɞɥɹ ɦɚɧɿɩɭɥɸɜɚɧɧɹ ɧɟɸ. Ⱦɥɹ ɩɪɨɫɬɨɬɢ ɿ ɛɿɥɶɲɨʀ ɡɪɨɡɭɦɿɥɨɫɬɿ, ɭ ɩɪɨɝɪɚɦɿ, ɳɨ 
ɪɨɡɝɥɹɞɚєɬɶɫɹ ɜ ɰɶɨɦɭ ɪɨɡɞɿɥɿ, ɨɫɧɨɜɧɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ ɩɪɨɰɟɫɚɦ, ɳɨ 
ɜɢɧɢɤɚɸɬɶ ɩɿɞ ɱɚɫ ɤɨɧɫɭɥɶɬɚɰɿʀ ɡ ɟɤɫɩɟɪɬɧɨɸ ɫɢɫɬɟɦɨɸ. ɍ ɰɿ ɩɪɨɰɟɫɢ 
ɜɯɨɞɢɬɶ ɭɩɪɚɜɥɿɧɧɹ ɩɨɬɨɤɨɦ ɞɚɧɢɯ, ɳɨ ɧɚɞɯɨɞɹɬɶ ɜɿɞ ɤɨɪɢɫɬɭɜɚɱɚ, ɨɞɟɪɠɚɧɧɹ 
ɿɧɮɨɪɦɚɰɿʀ ɡ ȻȾ ɿ ɜɢɞɚɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɤɨɧɫɭɥɶɬɚɰɿʀ. Ⱦɥɹ ɿɥɸɫɬɪɚɰɿʀ ɰɢɯ 
ɩɪɨɰɟɫɿɜ ɧɚ ɪɢɫ. 2.11 ɧɚɜɟɞɟɧɚ ɞɿɚɝɪɚɦɚ ɩɨɬɨɤɭ ɞɚɧɢɯ.  

ɇɚ ɰɶɨɦɭ ɪɢɫɭɧɤɭ ɩɨɤɚɡɚɧɿ ɥɿɧɿʀ ɩɨɬɨɤɭ ɞɚɧɢɯ, ɳɨ ɜɢɯɨɞɹɬɶ ɿɡ 
ɤɥɚɜɿɚɬɭɪɢ. ɐɿ ɥɿɧɿʀ ɩɨɡɧɚɱɚɸɬɶ ɩɨɬɿɤ ɜɯɿɞɧɢɯ ɞɚɧɢɯ ɜɿɞ ɤɨɪɢɫɬɭɜɚɱɚ. Ʌɿɧɿʀ 
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ɩɨɬɨɤɿɜ ɞɚɧɢɯ ɜɢɯɨɞɹɬɶ ɬɚɤɨɠ ɡ ȻȾ. ɐɿ ɥɿɧɿʀ ɜɿɞɩɨɜɿɞɚɸɬɶ ɞɚɧɢɦ, ɨɬɪɢɦɚɧɢɦ ɡ 
ȻȾ. Ʌɿɧɿʀ ɩɨɬɨɤɭ ɞɚɧɢɯ, ɳɨ ɣɞɭɬɶ ɞɨ ɦɨɧɿɬɨɪɚ, ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɜɟɞɟɧɢɦ ɧɚ 
ɟɤɪɚɧ ɞɚɧɢɦ.  

Ɍɟɩɟɪ, ʉɪɭɧɬɭɸɱɢɫɶ ɧɚ ɞɿɚɝɪɚɦɿ ɩɨɬɨɤɿɜ ɞɚɧɢɯ, ɦɨɠɧɚ ɪɨɡɪɨɛɢɬɢ 
ɫɬɪɭɤɬɭɪɧɭ ɫɯɟɦɭ, ɳɨɛ ɡɚɮɿɤɫɭɜɚɬɢ ɨɪɝɚɧɿɡɚɰɿɸ ɩɪɨɝɪɚɦɧɢɯ ɦɨɞɭɥɿɜ ɿ ɩɪɚɜɢɥ. 
Ɋɢɫ. 2.12 ɞɟɦɨɧɫɬɪɭє ɨɫɬɚɬɨɱɧɭ ɫɯɟɦɭ. 

ɇɚ ɪɢɫ. 2.12 ɦɨɠɧɚ ɛɚɱɢɬɢ, ɳɨ ɝɨɥɨɜɧɢɦ ɦɨɞɭɥɟɦ (ɚɛɨ ɦɟɬɨɸ) є – 
do_expert_job (ɜɢɤɨɧɚɣ ɟɤɫɩɟɪɬɧɭ ɪɨɛɨɬɭ). Ɇɨɞɭɥɿ ask(X,Y) (ɡɚɩɢɬɚɣ) ɿ 
remember(X,Y,Reply) (ɡɚɩɚɦ'ɹɬɚɣ) ɤɟɪɭɸɬɶ ɧɚɞɯɨɞɠɟɧɧɹɦ ɞɚɧɢɯ ɜɿɞ 

ɤɨɪɢɫɬɭɜɚɱɚ. ȱɧɲɿ ɦɨɞɭɥɿ ɨɧɨɜɥɸɸɬɶ ɪɨɛɨɱɿ ɞɚɧɿ ɿ ɜɢɞɚɸɬɶ ɪɟɡɭɥɶɬɚɬɢ 
ɤɨɧɫɭɥɶɬɚɰɿʀ. 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɰɸ ɫɯɟɦɭ, ɦɨɠɧɚ ɬɟɩɟɪ ɪɨɡɪɨɛɢɬɢ ɟɤɫɩɟɪɬɧɭ ɫɢɫɬɟɦɭ 
ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ. ɋɩɨɱɚɬɤɭ ɧɟɨɛɯɿɞɧɨ ɡɪɨɛɢɬɢ 
ɞɟɤɥɚɪɚɰɿʀ ȻȾ. ȻȾ ɛɭɞɟ ɡɛɟɪɿɝɚɬɢ ɜɿɞɩɨɜɿɞɿ ɤɨɪɢɫɬɭɜɚɱɚ ɧɚ ɩɢɬɚɧɧɹ ɫɢɫɬɟɦɢ 
ɤɨɪɢɫɬɭɜɚɰɶɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ (ɋɄȱ). ɐɿ ɞɚɧɿ є ɫɬɜɟɪɞɧɢɦɢ ɚɛɨ ɧɟɝɚɬɢɜɧɢɦɢ 
ɜɿɞɩɨɜɿɞɹɦɢ. Ⱦɚɥɿ ɩɨɬɪɿɛɧɨ ɨɝɨɥɨɫɢɬɢ ɩɪɟɞɢɤɚɬɢ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɜɢɫɧɨɜɤɭ 
(ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ) ɿ ɞɥɹ ɜɡɚєɦɨɞɿʀ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ (ɫɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜɚɰɶɤɨɝɨ 
ɿɧɬɟɪɮɟɣɫɭ). 

ɍɫɿ ɪɚɡɨɦ ɰɟ ɬɚɤɿ ɞɟɤɥɚɪɚɰɿʀ:  
database  

xpositive(symbol,symbol) 

xnegative(symbol,symbol)  

predicates  

do_expert_job 

do_consulting 

ask(symbol,symbol) 

dog_is(symbol) 

it_is(symbol) 

positive(symbol,symbol) 

negative(symbol,symbol) 

remember(symbol,symbol,symbol) 
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do_expert_
job

do_
consulting

setap_
windows

dog_is

it_is

negative

positive

xpositive

not
(negative)

ask

remember

asserta

assertz

clear_facts

restract
(xnegative)

retract
(xpositive)

Кɥɚɜіɚɬɭɪɚ

ȻȾ

ɞɢɫɩɥɟɣ

ɉɨɡɧɚɱɟɧɧя

ɉɨɬіɤ ɞɚɧɢɯ

ɍɩɪɚɜɥіɧɧя

 
Ɋɢɫ. 2.12. Ⱦɿɚɝɪɚɦɚ ɩɨɬɨɤɿɜ ɞɚɧɢɯ ɞɥɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɛɚɡɭɸɬьɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, 

ɞɥɹ ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤɢ 

 

clear_facts  

ɉɪɟɞɢɤɚɬɢ ȻȾ xpositive ɿ xnegative ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ 
ɡɛɟɪɟɠɟɧɧɹ ɫɬɜɟɪɞɧɢɯ ɿ ɧɟɝɚɬɢɜɧɢɯ ɜɿɞɩɨɜɿɞɟɣ ɤɨɪɢɫɬɭɜɚɱɚ. ɉɟɪɲɿ ɱɨɬɢɪɢ 
ɩɪɟɞɢɤɚɬɢ ɩɨɬɪɿɛɧɿ ɞɥɹ ɜɡɚєɦɨɞɿʀ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ, ɚ ɿɧɲɿ ɲɿɫɬɶ – ɞɥɹ 
ɦɟɯɚɧɿɡɦɭ ɜɢɫɧɨɜɤɭ. 

ɉɨɜɢɧɧɿ ɛɭɬɢ ɫɤɥɚɞɟɧɿ ɜɿɫɿɦ ɩɪɨɞɭɤɰɿɣɧɢɯ ɩɪɚɜɢɥ: ɩɨ ɨɞɧɨɦɭ ɞɥɹ 
ɤɨɠɧɨʀ ɩɨɪɨɞɢ. Ʉɨɠɧɟ ɩɪɚɜɢɥɨ ɩɨɜɢɧɧɨ ɨɩɢɫɭɜɚɬɢ ɩɨɪɨɞɭ ɡɚ ɨɡɧɚɤɨɸ 
ɧɚɥɟɠɧɨɫɬɿ ɞɨ ɝɪɭɩɢ ɞɨɜɝɨɲɟɪɫɬɢɯ ɚɛɨ ɤɨɪɨɬɤɨɲɟɪɫɬɢɯ. ɐɟ ɝɨɥɨɜɧɿ 
ɩɿɞɤɚɬɟɝɨɪɿʀ, ɹɤ ɜɢɩɥɢɜɚє ɡ ɞɚɧɢɯ, ɿ ɹɤ ɩɨɤɚɡɚɧɨ ɧɚ ɞɟɪɟɜɨɩɨɞɿɛɧɿɣ ɫɬɪɭɤɬɭɪɿ 
(ɞɢɜ. ɪɢɫ. 2.13). ɉɪɚɜɢɥɨ it_is ɜɢɤɨɧɭє ɰɸ ɿɞɟɧɬɢɮɿɤɚɰɿɸ. ɉɨɬɿɦ ɩɪɚɜɢɥɨ 
positive ɿɞɟɧɬɢɮɿɤɭє ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɛɚɤɢ ɜ ɤɨɠɧɨɦɭ ɜɢɩɚɞɤɭ. ȱ it_is, 

ɿ positive ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ. ɇɢɠɱɟ ɧɚɜɟɞɟɧɨ ɩɨɜɧɟ 
ɩɪɨɞɭɤɰɿɣɧɟ ɩɪɚɜɢɥɨ ɞɥɹ ɤɨɤɟɪ-ɫɩɚɧɿєɥɹ: 
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do_expert_job

setap_window do_consulting

dog_is

it_is(sumbol)

xpositive()

positivi()

not(negative())

retract(xpositive())

ask(x,y)

remember(x,y,Reply)

asserta(xpositive(x,y)) asserta(xnegative(x,y))

retract(xnegative())

clear_facts

Ɋɢɫ. 2.13. ɋɬɪɭɤɬɭɪɧɚ ɞɿɚɝɪɚɦɚ ɞɥɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɚ ɛɚɡɭєɬьɫɹ ɧɚ ɩɪɚɜɢɥɚɯ,  
ɞɥɹ ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤɢ 

 

dog_is("Cocker Spaniel") :- 

it_is("long-haired dog"), 

positive(has,"height under 22 inches"), 

positive(has,"low set tail"), 

positive(has,"longer ears"), 

positive(has,"good natural personality"),!.  

Ɇɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɩɨɜɢɧɟɧ ɦɚɬɢ ɩɪɚɜɢɥɚ ɞɥɹ ɤɟɪɭɜɚɧɧɹ ɞɚɧɢɦɢ, ɳɨ 
ɜɜɨɞɢɬɶ ɤɨɪɢɫɬɭɜɚɱ, ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ʀɯ ɿɡ ɩɪɨɞɭɤɰɿɣɧɢɦɢ ɩɪɚɜɢɥɚɦɢ ɿ 
ɡɛɟɪɟɠɟɧɧɹ "ɬɪɚɫɢ" (ɚɛɨ ɡɚɩɚɦ'ɹɬɨɜɭɜɚɧɧɹ) ɧɟɝɚɬɢɜɧɢɯ ɿ ɩɨɡɢɬɢɜɧɢɯ 
ɜɿɞɩɨɜɿɞɟɣ. ɉɪɚɜɢɥɚ positive ɿ negative ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ 
ɡɿɫɬɚɜɥɟɧɧɹ ɞɚɧɢɯ ɤɨɪɢɫɬɭɜɚɱɚ ɡ ɞɚɧɢɦɢ ɜ ɩɪɨɞɭɤɰɿɣɧɢɯ ɩɪɚɜɢɥɚɯ. ɉɪɚɜɢɥɨ 
remember (ɡɚɩɚɦ'ɹɬɨɜɭɜɚɧɧɹ) ɜɢɤɨɧɭє ɞɨɞɚɜɚɧɧɹ ɩɪɨɩɨɡɢɰɿɣ ɡ ɜɿɞɩɨɜɿɞɹɦɢ 

yes (ɬɚɤ) ɿ no (ɧɟɦɚє), ɤɨɬɪɿ ɦɨɠɭɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɶ ɩɪɢ ɡɿɫɬɚɜɥɟɧɧɿ ɡɿ 
ɡɪɚɡɤɨɦ: 

positive(X,Y) :- 

xpositive(X,Y),!. 

positive(X,Y) :- 

not(negative(X,Y)),!, 
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ask(X,Y).  

negative(X,Y) :- 

xnegative(X,Y),!.  

remember(X,Y,yes) :- 

asserta(xpositive(X,Y)). 

remember(X,Y,no) :- 

asserta(xnegative(X,Y)), 

fail.  

clear_facts :- 

retract(xpositive(_,_)), 

fail. 

clear_facts :- 

retract(xnegative(_,_)), 

fail.  

ɉɪɢɡɧɚɱɟɧɧɹ ɫɢɫɬɟɦɢ ɤɨɪɢɫɬɭɜɚɰɶɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ (ɋɄȱ) – ɡɜ'ɹɡɨɤ 
ɞɚɧɢɯ, ɳɨ ɜɜɨɞɢɬɶ ɤɨɪɢɫɬɭɜɚɱ, ɿɡ ɫɢɫɬɟɦɨɸ ɥɨɝɿɱɧɨɝɨ ɜɢɫɧɨɜɤɭ. Ƚɨɥɨɜɧɢɣ 
ɦɨɞɭɥɶ do_expert_job (ɜɢɤɨɧɭє ɟɤɫɩɟɪɬɧɭ ɪɨɛɨɬɭ) ɿ ɦɨɞɭɥɶ 
do_consulting (ɜɢɤɨɧɭє  ɤɨɧɫɭɥɶɬɚɰɿɸ) ɡɞɿɣɫɧɸɸɬɶ ɰɟɣ ɡɜ'ɹɡɨɤ. Ɇɨɞɭɥɶ 
ask(X,Y) (ɡɚɩɢɬɚɣ) ɮɨɪɦɭє ɡɚɩɢɬ ɞɨ ɤɨɪɢɫɬɭɜɚɱɚ ɿ ɡɛɟɪɿɝɚє ɜɿɞɩɨɜɿɞɿ ɜ ȻȾ. 

Ʉɪɿɦ ɬɨɝɨ, ɜɿɤɧɨ ɡɚɛɟɡɩɟɱɭє ɞɨɞɚɬɤɨɜɭ ɡɪɭɱɧɿɫɬɶ ɩɿɞ ɱɚɫ ɤɨɧɫɭɥɶɬɚɰɿʀ. 
ɋɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜɚɰɶɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ ɧɚɜɟɞɟɧɚ ɧɢɠɱɟ:  

do_expert_job :- 

setup_window, 

do_consulting, 

write("Press space bar."),nl, 

readch(_), 

removewindow, 

exit.  

setup_window :- 

makewindow(1,7,7,"AN EXPERT SYSTEM",1,16,22,58), 

nl,write("* * * * * * * * * * * * * * * * * * * 

*"), 

nl,write("            A Dog Expert "), 

nl,write(" "), 

nl,write("This is a dog identification system. "), 

nl,write("Please answer the question about "), 

nl,write("the dog you would like by typing in "), 
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nl,write("'yes' or 'no'. "), 

nl,write("* * * * * * * * * * * * * * * * * * * 

*"), 

nl,nl.  

do_consulting :- 

dog_is(X),!,nl, 

write("the dog you have indicated is 

a(n)",X,"."),nl, 

clear_facts. 

do_consulting :- 

nl,write("Sorry I can't help you ! "), 

clear_facts.  

ask(X,Y) :- 

write("  Question :- ",X," it ",Y," ?"), 

readln(Reply), 

remember(X,Y,Reply).  

Ɂɜɟɪɧɿɬɶ ɭɜɚɝɭ, ɳɨ ɝɨɥɨɜɧɢɣ ɦɨɞɭɥɶ do_expert_job ɜɢɤɥɢɤɚє ɦɨɞɭɥɿ 
setup_window (ɭɫɬɚɧɨɜɢ ɜɿɤɧɨ) ɿ do_consulting (ɜɢɤɨɧɭє 
ɤɨɧɫɭɥɶɬɚɰɿɸ). Ʉɨɧɫɭɥɶɬɚɰɿɣɧɢɣ ɦɨɞɭɥɶ ɦɚє ɞɜɿ ɚɥɶɬɟɪɧɚɬɢɜɧɿ ɮɨɪɦɢ. ɉɟɪɲɚ 
ɜɡɚєɦɨɞɿє ɡ ɦɟɯɚɧɿɡɦɨɦ ɜɢɫɧɨɜɤɭ; ɹɤɳɨ ɪɟɡɭɥɶɬɚɬ ɰɢɤɥɭ "ɪɨɡɩɿɡɧɚɜɚɧɧɹ – ɞɿɹ" 
ɩɨɡɢɬɢɜɧɢɣ, ɬɨ ɪɟɡɭɥɶɬɚɬ ɩɨɜɿɞɨɦɥɹɸɬɶ ɤɨɪɢɫɬɭɜɚɱɟɜɿ. Ⱦɪɭɝɚ ɮɨɪɦɚ 
ɩɨɜɿɞɨɦɥɹє ɩɪɨ ɧɟɝɚɬɢɜɧɢɣ ɪɟɡɭɥɶɬɚɬ. 

Ɍɟɩɟɪ ɦɨɠɧɚ ɡ'єɞɧɚɬɢ ɨɤɪɟɦɿ ɤɨɦɩɨɧɟɧɬɢ ɿ ɫɮɨɪɦɭɜɚɬɢ ɩɨɜɧɭ ɟɤɫɩɟɪɬɧɭ 
ɫɢɫɬɟɦɭ ɧɚ ɩɪɚɜɢɥɚɯ ɞɥɹ ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤɢ. Ʌɿɫɬɢɧɝ 2.4 ɦɿɫɬɢɬɶ ɰɸ 
ɩɪɨɝɪɚɦɭ. 

______________________________________________________________ 
Ʌɿɫɬɢɧɝ 2.4  

/* ɉɪɨɝɪɚɦɚ: ȿɤɫɩɟɪɬ ɡ ɩɨɪɿɞ ɫɨɛɚɤ Ɏɚɣɥ:prog1001.pro */ 
/* ɉɪɢɡɧɚɱɟɧɧɹ: Ⱦɟɦɨɧɫɬɪɚɰɿɹ ɪɨɛɨɬɢ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. */ 
/* ɐɟ ɩɪɨɞɭɤɰɿɣɧɚ ɫɢɫɬɟɦɚ, ɳɨ ɛɚɡɭєɬьɫɹ ɧɚ ɩɪɚɜɢɥɚɯ     */ 
/* Ɂɚɭɜɚɠɟɧɧɹ: ɰɟ ɫɢɫɬɟɦɚ ɞɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɩɨɪɨɞɢ.  */ 
/* ɋɢɫɬɟɦɚ ɜɢɤɨɪɢɫɬɨɜɭє ɛɟɡɥɿɱ ɩɪɨɞɭɤɰɿɣɧɢɯ ɩɪɚɜɢɥ   */ 
/* ɞɥɹ ɜɢɫɧɨɜɤɭ ɪɿɲɟɧɧɹ */  

domains  

database  

xpositive(symbol,symbol) 

xnegative(symbol,symbol)  
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predicates  

do_expert_job 

do_consulting 

ask(symbol,symbol) 

dog_is(symbol) 

it_is(symbol) 

positive(symbol,symbol) 

negative(symbol,symbol) 

remember(symbol,symbol,symbol) 

clear_facts  

goal  

do_expert_job  

clauses  

/* ɋɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜɚɰьɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ (ɋɉɂ) */  
do_expert_job :- 

makewindow(1,7,7,"AN EXPERT SYSTEM",1,16,22,58), 

nl,write("* * * * * * * * * * * * * * * * * * * *"), 

nl,write("  WELCOME TO A DOG EXPERT SYSTEM "), 

nl,write(" "), 

nl,write("This is a dog identification system. "), 

nl,write("Please answer the question about "), 

nl,write("the dog you would like by typing in "), 

nl,write("'yes' or 'no'. "), 

nl,write("* * * * * * * * * * * * * * * * * * * *"), 

nl,nl. 

do_consulting, 

write("Press space bar."),nl, 

readch(_), 

removewindow, 

exit.  

do_consulting :- 

dog_is(X),!,nl, 

write("the dog you have indicated is a(n)",X,"."),nl, 

clear_facts. 

do_consulting :- 

nl,write("Sorry I can't help you ! "), 

clear_facts.  
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ask(X,Y) :- 

write("  Question :- ",X," it ",Y," ?"), 

readln(Reply), 

remember(X,Y,Reply).  

/* ɆȿɏȺɇІɁɆ ȼɂɋɇɈȼɄɍ */  

positive(X,Y) :- 

xpositive(X,Y),!. 

positive(X,Y) :- 

not(negative(X,Y)),!, 

ask(X,Y).  

negative(X,Y) :- 

xnegative(X,Y),!.  

remember(X,Y,yes) :- 

asserta(xpositive(X,Y)). 

remember(X,Y,no) :- 

asserta(xnegative(X,Y)), 

fail.  

clear_facts :- 

retract(xpositive(_,_)), 

fail. 

clear_facts :- 

retract(xnegative(_,_)), 

fail.  

/*  ɉɊɈȾɍɄɐІɃɇІ ɉɊȺȼɂɅȺ */  

dog_is("English Bulldog") :- 

it_is("short-haired dog"), 

positive(has,"height under 22 inches"), 

positive(has,"low-set tail"), 

positive(has,"good natured personality"),!.  

dog_is("Beagle") :- 

it_is("short-haired dog"), 

positive(has,"height under 22 inches"), 

positive(has,"longer ears"), 

positive(has,"good natured personality"),!.  

dog_is("Great Dane") :- 

it_is("short-haired dog"), 

positive(has,"low-set tail"), 
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positive(has,"good natured personality"), 

positive(has,"weight over 100 lb"),!.  

dog_is("American Foxhound") :- 

it_is("short-haired dog"), 

positive(has,"height under 30 inches"), 

positive(has,"longer ears"), 

positive(has,"good natured personality"),!.  

dog_is("Cocker Spaniel") :- 

it_is("long-haired dog"), 

positive(has,"height under 22 inches"), 

positive(has,"low-set tail"), 

positive(has,"longer ears"), 

positive(has,"good natured personality"),!.  

dog_is("Irish Setter") :- 

it_is("long-haired dog"), 

positive(has,"height under 30 inches"), 

positive(has,"longer ears"),!.  

dog_is("Collie") :- 

it_is("long-haired dog"), 

positive(has,"height under 30 inches"), 

positive(has,"low-set tail"), 

positive(has,"good natured personality"),!.  

dog_is("St. Bernard") :- 

it_is("long-haired dog"), 

positive(has,"low-set tail"), 

positive(has,"good natured personality"), 

positive(has,"weight over 100 lb"),!.  

it_is("short-haired dog") :- 

positive(has,"short-haired"),!.  

it_is("long-haired dog") :- 

positive(has,"long-haired"),!. 

/*ɄІɇȿɐЬ ɉɊɈȽɊȺɆɂ        */ 
 
ɐɹ ɩɪɨɝɪɚɦɚ ɩɪɨɫɢɬɶ ɤɨɪɢɫɬɭɜɚɱɚ ɜɢɛɪɚɬɢ ɪɟɠɢɦ ɤɨɧɫɭɥɶɬɚɰɿʀ ɚɛɨ ɜɢɯɿɞ 

ɿɡ ɩɪɨɝɪɚɦɢ. ɉɨɬɿɦ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ ɜɢɛɢɪɚє ɩɨɪɨɞɭ ɫɨɛɚɤɢ ɧɚ ɩɿɞɫɬɚɜɿ 
ɜɿɞɩɨɜɿɞɟɣ ɤɨɪɢɫɬɭɜɚɱɚ ɧɚ ɩɢɬɚɧɧɹ ɚɛɨ ɧɚɩɪɢɤɿɧɰɿ ɧɟɜɞɚɥɨɝɨ ɩɨɲɭɤɭ ɜɢɞɚє 
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ɩɨɜɿɞɨɦɥɟɧɧɹ Sorry I ɫɚn't help you (ɜɢɛɚɱɬɟ, ɹ ɧɟ ɦɨɠɭ ɞɨɩɨɦɨɝɬɢ 

ȼɚɦ). ɇɚ ɪɢɫ. 2.14 ɩɨɤɚɡɚɧɨ ɟɤɪɚɧ ɩɿɞ ɱɚɫ ɤɨɧɫɭɥɶɬɚɰɿʀ. 
ɉɪɨɝɪɚɦɧɿ ɩɪɚɜɢɥɚ ɜɢɫɧɨɜɤɭ, ɫɩɪɨɟɤɬɨɜɚɧɿ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɩɢɫɚɧɨɝɨ 

ɩɪɨɰɟɫɭ, ɝɚɪɚɧɬɭɸɬɶ ɧɨɪɦɚɥɶɧɟ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ ɩɿɞ ɱɚɫ ɞɿɚɥɨɝɭ ɡ 
ɤɨɪɢɫɬɭɜɚɱɟɦ ɿ ɩɨɲɭɤɭ, ɡɚɛɟɡɩɟɱɭɸɱɢ ɡɪɭɱɧɢɣ ɿ "ɞɪɭɠɧɿɣ" ɞɨ ɤɨɪɢɫɬɭɜɚɱɚ 
ɞɿɚɥɨɝ. ȼɧɭɬɪɿɲɧɿ ɩɪɨɝɪɚɦɢ ɭɧɿɮɿɤɚɰɿʀ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ, ɣɨɝɨ ɦɨɠɥɢɜɨɫɬɿ 
ɩɨɲɭɤɭ ɿ ɩɨɪɿɜɧɹɧɧɹ ɡɿ ɡɪɚɡɤɨɦ ɡɚɛɟɡɩɟɱɭɸɬɶ ɟɮɟɤɬɢɜɧɢɣ ɿ ɜɢɱɟɪɩɧɢɣ 
ɩɪɨɰɟɫ.  

 
AM EXPERT SYSTEM 
Dog_is(X) **************************************** 
 Nl, write WELCOME TO A DOG EXPERT SYSTEM 
 Clear_fac 
  This is a dog identification system, 
 Do_connsulti   Please response by typing in 
         Nl, write  ‘yes’ or ‘no’.       Thank you. 
 Clear_fac  
                                 **************************************** 
 Ask (X,Y) :_  
 Write (“  Question: - has it, short-haired? no 
 Readln (Re Question: - has it, long-haired? yes 
 Remember ( Question: - has it, height under 22 inches? yes 
 Question: - has it, low set-tail ? yes 
  /*  INFEREN Question: - has it, longer ears? yes 
Me                            Question: - has it, good natured personality?yes 
Positive                     Your dog may be a(n) Cocker Spaniel 
negative    

 remember _  clear_facts _ Prees the SPACE bar _ Use first letter of option or 
select with  _> or <_ 

 

Ɋɢɫ. 2.14. Ⱦɿɚɥɨɝ ɡ ɟɤɫɩɟɪɬɧɨɸ ɫɢɫɬɟɦɨɸ, ɳɨ ɛɚɡɭєɬьɫɹ ɧɚ ɩɪɚɜɢɥɚɯ,  
ɞɥɹ ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤɢ 

  
 

2.5.3. Ɋɟɚɥɿɡɚɰɿɹ ɫɢɫɬɟɦ, ɳɨ ґɪɭɧɬɭɸɬьɫɹ ɧɚ ɥɨɝɿɰɿ 
ɋɬɪɭɤɬɭɪɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɨɫɧɨɜɚɧɨʀ ɧɚ ɥɨɝɿɰɿ, ɚɧɚɥɨɝɿɱɧɚ ɞɨ 

ɫɬɪɭɤɬɭɪɢ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ. Ɂɧɨɜɭ ɞɥɹ ɩɪɨɫɬɨɬɢ 
ɿ ɛɿɥɶɲɨʀ ɡɪɨɡɭɦɿɥɨɫɬɿ ɭ ɪɨɡɝɥɹɧɭɬɿɣ ɭ ɰɶɨɦɭ ɪɨɡɞɿɥɿ ɩɪɨɝɪɚɦɿ ɨɫɧɨɜɧɚ ɭɜɚɝɚ 
ɜɿɞɜɟɞɟɧɚ ɤɨɧɫɭɥɶɬɚɰɿʀ ɡ ɟɤɫɩɟɪɬɧɨɸ ɫɢɫɬɟɦɨɸ. ɉɪɨɝɪɚɦɚ ɩɨɜɢɧɧɚ ɤɟɪɭɜɚɬɢ 
ɩɨɬɨɤɨɦ ɞɚɧɢɯ ɜɿɞ ɤɨɪɢɫɬɭɜɚɱɚ, ɜɢɜɨɞɢɬɢ ɜɢɫɧɨɜɤɢ ɡ ȻȾ ɿ ɜɢɞɚɜɚɬɢ 
ɪɟɡɭɥɶɬɚɬɢ ɤɨɧɫɭɥɶɬɚɰɿʀ. Ⱦɿɚɝɪɚɦɚ, ɳɨ ɿɥɸɫɬɪɭє ɩɨɬɨɤɢ ɞɚɧɢɯ, ɧɚɜɟɞɟɧɚ ɧɚ 
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ɪɢɫ. 2.15. 
ɇɚ ɪɢɫ. 2.15 ɜɢɯɿɞɧɿ ɡ ɤɥɚɜɿɚɬɭɪɢ ɥɿɧɿʀ ɩɨɬɨɤɭ ɞɚɧɢɯ ɹɜɥɹɸɬɶ ɫɨɛɨɸ 

ɜɯɿɞɧɢɣ ɩɨɬɿɤ ɞɚɧɢɯ ɜɿɞ ɤɨɪɢɫɬɭɜɚɱɚ. ȱɧɲɿ ɥɿɧɿʀ ɩɨɬɨɤɭ ɞɚɧɢɯ, ɳɨ ɜɢɯɨɞɹɬɶ ɡ 
ȻȾ, ɩɨɡɧɚɱɚɸɬɶ ɜɢɥɭɱɟɧɿ ɞɚɧɿ. Ʌɿɧɿʀ ɩɨɬɨɤɭ ɞɚɧɢɯ ɬɚɤɨɠ ɫɩɪɹɦɨɜɚɧɿ ɞɨ 
ɜɿɞɟɨɟɤɪɚɧɚ. Ɂɜɚɠɚɸɱɢ ɧɚ ɞɿɚɝɪɚɦɭ ɩɨɬɨɤɭ ɞɚɧɢɯ, ɦɨɠɧɚ ɫɤɨɧɫɬɪɭɸɜɚɬɢ 
ɫɬɪɭɤɬɭɪɧɭ ɫɯɟɦɭ, ɹɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.16.   

 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 2.15. Ⱦɿɚɝɪɚɦɚ ɩɨɬɨɤɿɜ ɞɚɧɢɯ ɞɥɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɛɚɡɭєɬьɫɹ ɧɚ ɥɨɝɿɰɿ,  
ɞɥɹ ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤɢ 

 

ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɩɨɤɚɡɭє, ɳɨ ɝɨɥɨɜɧɢɣ ɦɨɞɭɥɶ do_expert_job 

ɜɢɤɥɢɤɚє ɦɨɞɭɥɶ show_menu. ɐɟɣ ɦɨɞɭɥɶ ɩɪɨɩɨɧɭє ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɜɢɛɪɚɬɢ 

ɩɪɨɝɪɚɦɧɭ ɮɭɧɤɰɿɸ. ȼɿɞɩɨɜɿɞɶ ɤɨɪɢɫɬɭɜɚɱɚ ɡɱɢɬɭєɬɶɫɹ ɜ ɰɿɥɨɱɢɫɥɨɜɭ ɡɦɿɧɧɭ 
Choice (ɜɢɛɿɪ) ɿ ɜɢɤɥɢɤ process(Choice) ɩɪɢɜɨɞɢɬɶ ɞɨ ɜɢɤɨɧɚɧɧɹ 
ɜɿɞɩɨɜɿɞɧɨʀ ɩɪɨɝɪɚɦɧɨʀ ɮɭɧɤɰɿʀ. Ɇɨɞɭɥɿ process(0) ɿ process(2) 

ɫɥɭɠɚɬɶ ɞɥɹ ɜɢɯɨɞɭ ɡ ɩɪɨɝɪɚɦɢ. Ɇɨɞɭɥɶ process(1) ɜɢɤɥɢɤɚє ɦɨɞɭɥɶ 
do_consulting (ɜɢɤɨɧɭɸɱɢɣ ɤɨɧɫɭɥɶɬɚɰɿɸ). Ɋɿɡɧɿ ɦɨɞɭɥɿ, ɜɢɤɥɢɤɚɧɿ 
do_consulting, ɜɢɞɚɸɬɶ ɩɨɪɨɞɢ ɫɨɛɚɤ, ɜɢɤɨɧɭɸɬɶ ɜɢɫɧɨɜɨɤ ɿ ɨɧɨɜɥɸɸɬɶ 
ɪɨɛɨɱɿ ɞɚɧɿ. Ɇɨɞɭɥɶ eval_reply ɡɚɛɟɡɩɟɱɭє ɡɪɭɱɧɟ ɡɚɤɿɧɱɟɧɧɹ ɞɿɚɥɨɝɭ 
ɤɨɧɫɭɥɶɬɚɰɿʀ. 

Ȼɚ
ɡɚ

  ɡ
ɧɚ
ɧɶ

 
Ⱦ
ɢɫ
ɩɥ
ɟɣ

 clear 

do_answe

listopt 

notest(   )

inpq(   )

ɉɨɡɧɚɱɟɧɧɹ: 

ɉɨɬɿɤ ɞɚɧɢɯ 

ɍɩɪɚɜɥɿɧɧɹ

process(0) 

process(1) 

process(2) 

show_ 
menu 

Ʉɥɚɜɿɚ-
ɬɭɪɚ 

do_ 
consu
lting 

go(   ) 

clear 

erase 

goes(   )

info(   ) 

eval_repl

check(   )
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do_expert_job

show_menu

process(1)

do_conculting

process(2)process(0)

goes( ) go( ) clear erase

clear info( ) eval_repli check( )

notest( ) inpg( )

do-answer

listopt

 Ɋɢɫ. 2.16. ɋɬɪɭɤɬɭɪɧɚ ɞɿɚɝɪɚɦɚ ɞɥɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɚ ɛɚɡɭєɬьɫɹ ɧɚ ɥɨɝɿɰɿ, ɞɥɹ 

ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤɢ 

 

Ɍɟɩɟɪ ɦɨɠɧɚ ɪɨɡɩɨɱɚɬɢ ɪɨɡɪɨɛɤɭ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɟɤɫɩɟɪɬɧɨʀ 
ɫɢɫɬɟɦɢ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ. ɉɟɪɲɢɣ ɪɨɡɞɿɥ, ɹɤɢɣ ɩɨɬɪɿɛɧɨ ɧɚɩɢɫɚɬɢ, – ɰɟ 
ɪɨɡɞɿɥ  

domains. 

domains  

CONDITIONS = BNO * 

HISTORY = RNO * 

RNO, BNO, FNO   = INTEGER 

CATEGORY = SYMBOL  

ɿ ɞɟɤɥɚɪɚɰɿʀ database ɞɥɹ ɛɚɡɢ ɞɚɧɢɯ:  
database  

rule(RNO, CATEGORY, CONDITIONS) 

cond(BNO, STRING) 

yes(BNO) 

no(BNO) 

topic(string)  
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ɉɪɟɞɢɤɚɬ ȻȾ rule (ɩɪɚɜɢɥɨ) ɦɿɫɬɢɬɶ ɞɚɧɿ ɩɪɨ ɫɨɛɚɤɭ ɿ ɩɪɟɞɢɤɚɬ cond 
(ɭɦɨɜɚ) ɡɛɟɪɿɝɚє ɭɦɨɜɢ (ɚɛɨ ɚɬɪɢɛɭɬɢ ), ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɪɿɡɧɿ ɩɨɪɨɞɢ. 
ɉɪɟɞɢɤɚɬɢ yes (ɬɚɤ) ɿ no (ɧɟɦɚє) ɡɛɟɪɿɝɚɸɬɶ ɜɿɞɩɨɜɿɞɿ ɤɨɪɢɫɬɭɜɚɱɚ. ɉɪɟɞɢɤɚɬ 
topic (ɬɟɦɚ) ɦɿɫɬɢɬɶ ɞɚɧɿ ɩɪɨ ɬɢɩɢ ɫɨɛɚɤ (ɞɨɜɝɨ- ɚɛɨ ɤɨɪɨɬɤɨɲɟɪɫɬɚ ɩɨɪɨɞɚ). 

Ɋɨɡɞɿɥ predicates ɦɚє ɜɿɫɿɦ ɩɪɟɞɢɤɚɬɿɜ ɞɥɹ ɿɧɬɟɪɮɟɣɫɭ ɡ 
ɤɨɪɢɫɬɭɜɚɱɟɦ: 

do_expert_job 

show_menu 

do_consulting 

process(integer) 

info(CATEGORY) 

goes(CATEGORY) 

listopt 

erase 

clear 

eval_reply(char)  

ɉɪɟɞɢɤɚɬ do_expert_job (ɜɢɤɨɧɭє ɟɤɫɩɟɪɬɧɭ ɪɨɛɨɬɭ) є ɦɟɬɨɸ 

ɩɪɨɝɪɚɦɢ. ɉɪɚɜɢɥɨ erase (ɜɢɥɭɱɟɧɧɹ) ɜɢɥɭɱɚє ɞɚɧɿ ɡ ȻȾ ɩɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ 
ɰɢɤɥɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ – ɞɿʀ. ɉɪɚɜɢɥɨ clear (ɨɱɢɫɬɢɬɢ) ɡɧɢɳɭє ɜ ȻȾ ɭɫɿ ɜɿɞɩɨɜɿɞɿ 
yes (ɬɚɤ) ɿ no (ɧɟɦɚє). ȱɧɲɿ ɫɿɦ ɩɪɟɞɢɤɚɬɿɜ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɭ ɦɟɯɚɧɿɡɦɿ 
ɜɢɫɧɨɜɤɭ. 

go(HISTORY, CATEGORY) 

check(RNO, HISTORY, CONDITIONS) 

notes(BNO) 

inpo(HISTORY, RNO, BNO, STRING) 

do_answer(HISTORY, RNO, STRING, BNO, INTEGER)  

ɐɿ ɩɪɟɞɢɤɚɬɢ ɿ ɩɪɚɜɢɥɚ ɡɞɿɣɫɧɸɸɬɶ ɩɨɲɭɤ ɭ ȻȾ ɿ ɡɛɟɪɿɝɚɸɬɶ ɬɪɚɫɭ 
ɡɧɚɱɟɧɶ ɨɛ'єɤɬɿɜ ȻȾ ɿ ɜɜɟɞɟɧɧɹ ɤɨɪɢɫɬɭɜɚɱɚ ɞɥɹ ɰɿɥɟɣ ɥɨɝɿɱɧɨɝɨ ɜɢɫɧɨɜɤɭ. 
ɉɪɚɜɢɥɨ check (ɩɟɪɟɜɿɪɤɚ) ɲɭɤɚє ɡɪɚɡɤɢ ɞɚɧɢɯ, ɩɨɪɿɜɧɹɧɧɿ ɡ ɜɯɿɞɧɢɦɢ 

ɞɚɧɢɦɢ ɤɨɪɢɫɬɭɜɚɱɚ. Ⱥɥɶɬɟɪɧɚɬɢɜɧɿ ɩɪɚɜɢɥɚ notest ɡɛɟɪɿɝɚɸɬɶ ɬɪɚɫɭ 

ɜɿɞɩɨɜɿɞɟɣ yes (ɬɚɤ) ɿ no (ɧɟɦɚє). ɉɪɟɞɢɤɚɬ do_answer (ɨɛɪɨɛɢ ɜɿɞɩɨɜɿɞɶ) 
ɞɨɞɚє ɞɚɧɿ ɜɿɞ ɤɨɪɢɫɬɭɜɚɱɚ ɜ ɞɢɧɚɦɿɱɧɭ ɛɚɡɭ ɞɚɧɢɯ. 

ȿɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ, ɳɨ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɫɤɥɚɞɚєɬɶɫɹ ɡ ȻȾ, ɳɨ 
ɦɿɫɬɢɬɶ ɬɜɟɪɞɠɟɧɧɹ ɥɨɝɿɤɢ ɩɪɟɞɢɤɚɬɿɜ. Ɍɜɟɪɞɠɟɧɧɹ ɦɚɸɬɶ ɨɞɧɭ ɡ ɞɜɨɯ ɮɨɪɦ: 
rule ɚɛɨ cond. ȻȾ ɧɚɜɟɞɟɧɚ ɧɢɠɱɟ: 
topic("dog"). 

topic("short-haired dog"). 

topic("long-haired dog").  
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rule(1, "dog",             "short-haired dog", [1] ). 

rule(2, "dog",             "longt-haired dog", [2] ). 

rule(3, "short-haired dog","English Bulldog ", [3,5,7]  ). 

rule(4, "short-haired dog","Beagle", [3,6,7] ). 

rule(5, "short-haired dog","Great Dane", [5,6,7,8] ). 

rule(6, "short-haired dog","American Foxhound",[4,6,7] ). 

rule(7, "long-haired dog", "Cocker Spaniel", [3,5,6,7] ). 

rule(8, "long-haired dog", "Irish Setter",   [4,6] ). 

rule(9, "long-haired dog", "Collie",         [4,5,7] ). 

rule(9, "long-haired dog", "St. Bernard",    [5,7,8] ).  

cond(1, "short-haired" ). 

cond(2, "long-haired" ). 

cond(3, "height under 22 inches" ). 

cond(4, "height under 30 inches" ). 

cond(5, "low-set tail" ). 

cond(6, "longer ears" ). 

cond(7, "good natured personality" ). 

cond(8, "weight over 100 lb" ).  

ȼ ɪɨɡɞɿɥɿ "ɉɨɛɭɞɨɜɚ ȻȾ" ɛɭɥɨ ɫɤɚɡɚɧɨ, ɳɨ ɨɫɬɚɧɧɿɣ ɨɛ'єɤɬ ɭ ɬɜɟɪɞɠɟɧɧɿ 
rule – ɫɩɢɫɨɤ ɰɿɥɢɯ ɱɢɫɟɥ. ɋɩɢɫɨɤ ɦɿɫɬɢɬɶ ɧɨɦɟɪɢ ɭɦɨɜ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ 
ɤɨɠɧɭ ɩɨɪɨɞɭ ɫɨɛɚɤɢ ɜ ȻȾ. ɉɪɨɩɨɡɢɰɿʀ cond ɦɿɫɬɹɬɶ ɭɫɿ ɦɨɠɥɢɜɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɛɚɤ. 

Ɍɟɩɟɪ ɧɟɨɛɯɿɞɧɨ "ɫɤɨɧɫɬɪɭɸɜɚɬɢ" ɩɪɟɞɢɤɚɬɢ ɿ ɩɪɚɜɢɥɚ ɞɥɹ ɦɟɯɚɧɿɡɦɭ 
ɜɢɫɧɨɜɤɭ. ɉɪɚɤɬɢɱɧɨ ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɩɨɜɢɧɟɧ ɦɚɬɢ ɩɨɱɚɬɤɨɜɟ ɩɪɚɜɢɥɨ, 
ɬɚɤɟ, ɹɤ go, ɞɥɹ ɩɪɢɣɧɹɬɬɹ ɦɟɬɢ ɤɨɪɢɫɬɭɜɚɱɚ ɣ ɿɧɿɰɿɚɥɿɡɚɰɿʀ ɰɢɤɥɭ 
ɪɨɡɩɿɡɧɚɜɚɧɧɹ – ɞɿʀ. Ɇɟɯɚɧɿɡɦ ɩɟɪɟɝɥɹɞɚє ɬɜɟɪɞɠɟɧɧɹ ȻȾ rule ɿ cond ɞɥɹ 
ɡ'ɹɫɭɜɚɧɧɹ ɿɫɧɭɜɚɧɧɹ ɚɛɨ ɜɿɞɫɭɬɧɨɫɬɿ ɜɿɞɩɨɜɿɞɧɢɯ ɞɚɧɢɯ. 

ɉɨɱɚɬɤɨɜɟ ɩɪɚɜɢɥɨ ɜɢɤɥɢɤɚє ɩɪɚɜɢɥɚ, ɧɚɩɪɢɤɥɚɞ check (ɩɟɪɟɜɿɪɤɚ), 
ɞɥɹ ɧɚɥɟɠɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɩɿɞɡɚɞɚɱ. ɐɟ ɩɪɚɜɢɥɨ ɦɿɫɬɢɬɶ ɲɥɹɯ ɧɨɦɟɪɿɜ ɩɪɚɜɢɥ, 
ɧɨɦɟɪɿɜ ɭɦɨɜ ɿ ɤɥɚɫɢɮɿɤɚɰɿɣɧɿ ɨɛ'єɤɬɢ ɜ ȻȾ. ȼɨɧɨ ɧɚɦɚɝɚєɬɶɫɹ ɩɨɪɿɜɧɹɬɢ 
ɤɥɚɫɢɮɿɤɨɜɚɧɿ ɨɛ'єɤɬɢ ɜ ɬɟɪɦɿɧɚɯ ɧɨɦɟɪɿɜ ɭɦɨɜ. 

əɤɳɨ ɩɨɪɿɜɧɹɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ, ɬɨ ɰɟɣ ɦɨɞɭɥɶ ɩɪɨɝɪɚɦɢ ɩɨɜɢɧɟɧ ɞɨɞɚɬɢ 
ɜ ɩɪɨɝɪɚɦɭ ɡɿɫɬɚɜɥɟɧɿ ɡɧɚɱɟɧɧɹ ɿ ɩɪɨɞɨɜɠɢɬɢ ɩɪɨɰɟɫ ɡ ɧɨɜɢɦɢ ɞɚɧɢɦɢ, 
ɨɬɪɢɦɚɧɢɦɢ ɜɿɞ ɤɨɪɢɫɬɭɜɚɱɚ. əɤɳɨ ɡɿɫɬɚɜɥɟɧɧɹ ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ, ɦɟɯɚɧɿɡɦ 
ɡɭɩɢɧɹє ɩɨɬɨɱɧɢɣ ɩɪɨɰɟɫ ɿ ɜɢɛɢɪɚє ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɿɧɲɭ ɬɪɚɫɭ. ɉɨɲɭɤ ɿ 
ɡɿɫɬɚɜɥɟɧɧɹ ɬɪɢɜɚɸɬɶ ɞɨɬɢ, ɞɨɤɢ ɧɟ ɜɢɱɟɪɩɚɧɿ ɭɫɿ ɜɚɪɿɚɧɬɢ. 

ɉɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɜɢɫɧɨɜɤɭ ɩɨɱɚɬɤɨɜɟ ɩɪɚɜɢɥɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɿɧɬɟɪɮɟɣɫɭ 
ɩɟɪɟɞɚє ɪɟɡɭɥɶɬɚɬɢ ɤɨɪɢɫɬɭɜɚɱɟɜɿ. 
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ɇɢɠɱɟ ɧɚɜɟɞɟɧɚ ɩɨɜɧɚ ɩɪɨɝɪɚɦɚ, ɳɨ ɪɟɚɥɿɡɭє ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɞɥɹ 
ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ. 

 
go(HISTORY, Mygoal) :- 

rule(RNO,Mygoal,NY,COND), 

check(RNO,HISTORY,COND), 

go([RNO|HISTORY],NY).  

check(RNO,HISTORY,[BNO|REST]) :- 

yes(BNO),!, 

check(RNO,HISTORY,REST). 

check(_,_,[BNO|_]) :- no(BNO),!,fail. 

check(RNO,HISTORY,[BNO|REST]) :- 

cond(BNO,NCOND), 

fronttoken(NCOND,"not",_,COND), 

frontchar(_,COND,_,COND), 

cond(BNO1,COND), 

notest(BNO1),!, 

check(RNO,HISTORY,REST). 

check(_,_,[BNO|_]) :- 

cond(BNO,NCOND), 

fronttoken(NCOND,"not",_,COND), 

frontchar(_,COND,_,COND), 

cond(BNO1,COND), 

yes(BNO1), 

!,fail. 

check(RNO,HISTORY,[BNO|REST]) :- 

cond(BNO,TEXT), 

inpo(HISTORY,RNO,BNO,TEXT), 

check(RNO,HISTORY,REST). 

check(_,_,[]).  

notest(BNO) :- no(BNO),!. 

notest(BNO) :- not(yes(BNO)),!.  

do_answer(_,_,_,_,0) :- exit. 

do_answer(_,_,_,BNO,1) :- 

assert(yes(BNO)), 

shiftwindow(1), 

write(yes),nl. 

do_answer(_,_,_,BNO,2) :- 

assert(no(BNO)), 

write(no),nl, 
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fail.  

erase :- retract(_),fail. 

erase.  

clear :- retract(yes(_)),retract(no(_)),fail,!. 

clear. 

Ⱦɥɹ ɨɩɢɫɚɧɧɹ ɪɨɛɨɬɢ ɦɟɯɚɧɿɡɦɭ ɜɢɫɧɨɜɤɭ ɞɚɥɿ ɧɚɜɨɞɢɬɶɫɹ ɩɪɢɤɥɚɞ. 
ɉɪɢɩɭɫɬɢɦɨ, ɳɨ ɡɚɜɞɚɧɧɹɦ ɦɟɯɚɧɿɡɦɭ ɜɢɫɧɨɜɤɭ є ɿɞɟɧɬɢɮɿɤɚɰɿɹ ɫɨɛɚɤɢ, ɱɢʀ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɿɞɩɨɜɿɞɚɸɬɶ ɤɨɤɟɪ-ɫɩɚɧɿєɥɸ ɿ ɦɿɫɬɹɬɶɫɹ ɜ ȻȾ  ɡɚ ɧɨɦɟɪɚɦɢ 3, 
5, 6, ɿ 7. 

ɉɿɞ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ ɦɟɬɭ ɩɪɨɝɪɚɦɢ ɡɚɛɟɡɩɟɱɭє ɜɢɞɚɧɧɹ 
ɤɨɪɢɫɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɡɚ ɞɨɩɨɦɨɝɨɸ ɿɧɬɟɪɮɟɣɫɭ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ. ɉɿɫɥɹ ɰɶɨɝɨ 
ɜɢɤɥɢɤɚɸɬɶ ɦɨɞɭɥɶ do_consulting (ɜɢɤɨɧɭɸɱɢɣ ɤɨɧɫɭɥɶɬɚɰɿɸ), ɳɨ ɭ ɫɜɨɸ 

ɱɟɪɝɭ ɜɢɤɥɢɤɚє ɩɪɚɜɢɥɨ go. ɐɟ ɩɪɚɜɢɥɨ – ɩɨɱɚɬɤɨɜɟ ɩɪɚɜɢɥɨ ɦɟɯɚɧɿɡɦɭ 
ɜɢɫɧɨɜɤɭ.  

go(HISTORY, Mygoal) :- 

rule(RNO,Mygoal,NY,COND), 

check(RNO,HISTORY,COND), 

go([RNO|HISTORY],NY).  

ɋɩɨɱɚɬɤɭ ɜɜɟɞɟɧɧɹ ɤɨɪɢɫɬɭɜɚɱɟɦ ɫɥɨɜɚ dog ɩɪɢɜɨɞɢɬɶ ɞɨ ɬɨɝɨ, ɳɨ 
ɡɦɿɧɧɚ Mygoal (ɦɨɹ ɦɟɬɚ) ɨɞɟɪɠɭє ɡɧɚɱɟɧɧɹ "dog" (ɫɨɛɚɤɚ). Ɂɚɫɬɨɫɨɜɭєɬɶɫɹ 
ɬɜɟɪɞɠɟɧɧɹ ȻȾ rule(1,"dog","short-haired dog",[1]) ɿ ɨɛɥɿɤɨɜɚ ɡɦɿɧɧɚ 
COND ɨɞɟɪɠɭє ɡɧɚɱɟɧɧɹ ɬɢɩɭ ɫɩɢɫɨɤ [1]. Ⱦɚɥɿ ɩɪɚɜɢɥɨ rule ɩɟɪɟɞɚє ɰɟɣ 

ɩɚɪɚɦɟɬɪ ɩɪɚɜɢɥɭ check (ɩɟɪɟɜɿɪɤɚ). ɋɜɨєɸ ɱɟɪɝɨɸ, ɩɪɚɜɢɥɨ check ɡɞɿɣɫɧɸє 
ɞɨɫɬɭɩ ɞɨ ɩɪɚɜɢɥɚ cond ȻȾ ɡ ɩɚɪɚɦɟɬɪɨɦ BNO, ɳɨ ɞɨɪɿɜɧɸє 1. ɉɪɚɜɢɥɨ 
check ɩɟɪɟɞɚє ɰɟ ɡɧɚɱɟɧɧɹ ɩɪɟɞɢɤɚɬɨɜɿ fronttoken, ɳɨɛ ɫɬɜɨɪɢɬɢ ɡɧɚɱɟɧɧɹ 
_COND. ɐɟ ɩɪɚɜɢɥɨ ɫɩɪɢɱɢɧɹє ɧɟɜɞɚɱɭ. 

ɉɪɚɜɢɥɨ check ɩɨɜɟɪɬɚєɬɶɫɹ ɞɨ ɩɪɚɜɢɥɚ cond ɿ COND ɦɿɫɬɢɬɶ ɡɧɚɱɟɧɧɹ 
ɩɚɪɚɦɟɬɪɚ. ɉɨɬɿɦ ɩɪɚɜɢɥɨ check ɡɞɿɣɫɧɸє ɞɨɫɬɭɩ ɞɨ ɡɧɚɱɟɧɧɹ "short-
haired" (ɤɨɪɨɬɤɨɲɟɪɫɬɢɣ) ɿ ɩɟɪɟɞɚє ɣɨɝɨ ɜ ɡɦɿɧɧɿɣ TEXT ɩɪɚɜɢɥɭ inpq. 

ɉɪɚɜɢɥɨ inpq ɜɢɞɚє ɧɚ ɟɤɪɚɧ ɬɟɤɫɬɨɜɢɣ ɪɹɞɨɤ: Question: - short-

haired? (Ɂɚɩɢɬɚɧɧɹ: – ɤɨɪɨɬɤɨɲɟɪɫɬɢɣ?) 

Ʉɨɪɢɫɬɭɜɚɱɟɜɿ ɩɨɜɿɞɨɦɥɹєɬɶɫɹ, ɳɨ ɜɿɧ ɩɨɜɢɧɟɧ ɧɚɬɢɫɧɭɬɢ 1 ɞɥɹ 
ɫɬɜɟɪɞɧɨʀ ɜɿɞɩɨɜɿɞɿ ɿ 2 ɞɥɹ ɧɟɝɚɬɢɜɧɨʀ. ɉɪɚɜɢɥɨ inpq ɩɪɢɣɦɚє ɜɿɞɩɨɜɿɞɶ 
ɤɨɪɢɫɬɭɜɚɱɚ, ɜ ɧɚɲɨɦɭ ɩɪɢɤɥɚɞɿ ɰɟ 2, ɿ ɿɧɬɟɪɩɪɟɬɭє ʀʀ ɹɤ ɧɟɝɚɬɢɜɧɭ. 

ɉɪɨɰɟɫ ɬɪɢɜɚє ɡ ɬɜɟɪɞɠɟɧɧɹɦ rule ȻȾ, ɬɨɛɬɨ RNO, ɳɨ ɞɨɪɿɜɧɸє 2. 

Ɍɟɩɟɪ ɩɪɚɜɢɥɨ check ɜɢɤɨɪɢɫɬɨɜɭє ɡɧɚɱɟɧɧɹ  COND, ɳɨ ɞɨɪɿɜɧɸє 2, ɞɥɹ 
ɩɨɬɨɱɧɨɝɨ ɩɪɚɜɢɥɚ rule, ɩɨɜɬɨɪɸє ɰɢɤɥ ɩɨɛɭɞɨɜɢ ɫɩɢɫɤɭ ɡɧɚɱɟɧɶ COND ɿ 
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ɡɚɩɢɬɭє ɤɨɪɢɫɬɭɜɚɱɚ ɩɪɨ ɞɨɞɚɬɤɨɜɟ ɜɜɟɞɟɧɧɹ. ʈɪɭɧɬɭɸɱɢɫɶ ɧɚ ɜɿɞɩɨɜɿɞɹɯ 
ɤɨɪɢɫɬɭɜɚɱɚ, ɳɨ ɜɜɨɞɹɬɶɫɹ, (ɪɢɫ. 10.12), ɞɨɫɬɭɩ ɞɨ ɬɜɟɪɞɠɟɧɶ rule ɿ cond 

ɜɿɞɛɭɜɚєɬɶɫɹ ɭ ɬɚɤɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ: 
rule(1), cond(1), 

rule(2), cond(2), 

rule(7), cond(3), 

rule(7), cond(5), 

rule(7), cond(6), 

rule(7), cond(7).  

ɇɚɩɪɢɤɿɧɰɿ ɰɶɨɝɨ ɩɪɨɰɟɫɭ ɡɦɿɧɧɚ COND ɬɢɩɭ ɫɩɢɫɨɤ ɦɚє ɡɧɚɱɟɧɧɹ [3; 5; 

6; 7]. ɐɟɣ ɫɩɢɫɨɤ ɡɿɫɬɚɜɥɹєɬɶɫɹ ɡɿ ɫɩɢɫɤɨɦ ɭɦɨɜɢ ɭ ɩɪɚɜɢɥɿ 7. ɉɨɪɿɜɧɹɧɧɹ 
ɡɜ'ɹɡɭєɬɶɫɹ ɡ ɤɥɚɫɢɮɿɤɨɜɚɧɢɦ ɨɛ'єɤɬɨɦ "Cocker-Spaniel" (ɤɨɤɟɪ-ɫɩɚɧɿєɥɶ) ɭ 
ɬɜɟɪɞɠɟɧɧɿ rule, ɿ, ɨɬɠɟ ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ ɡɧɚɣɲɨɜ ɧɟɨɛɯɿɞɧɢɣ ɪɟɡɭɥɶɬɚɬ. 

ɋɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜɚɰɶɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ ɦɚє ɬɪɢ ɱɚɫɬɢɧɢ. ɇɚɣɛɿɥɶɲɚ 
ɱɚɫɬɢɧɚ ɫɤɥɚɞɚєɬɶɫɹ ɡɞɟɛɿɥɶɲɨɝɨ ɡ ɩɪɚɜɢɥ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɦɟɧɸ ɿ ɡɚɤɪɢɬɬɹ 
ɜɿɤɧɚ, ɤɨɥɢ ɜɨɧɨ ɛɿɥɶɲɟ ɧɟ ɩɨɬɪɿɛɧɟ. Ɋɨɛɨɬɚ ɞɪɭɝɨʀ ɱɚɫɬɢɧɢ ɋɄȱ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɜɢɛɨɪɭ ɤɨɪɢɫɬɭɜɚɱɟɦ ɩɪɨɝɪɚɦɧɨʀ ɮɭɧɤɰɿʀ. ɉɿɞɩɪɚɜɢɥɨ process(1) ɜɢɤɥɢɤɚє 
ɩɪɚɜɢɥɨ do_consulting, ɹɤɟ ɭ ɫɜɨєɸ ɱɟɪɝɨɸ ɜɢɤɥɢɤɚє goes(Mygoal). ɐɟ 
ɩɿɞɩɪɚɜɢɥɨ ɜɢɞɚє ɫɩɢɫɨɤ ɩɨɪɿɞ ɫɨɛɚɤ ɿ ɜɢɤɥɢɤɚє ɩɪɚɜɢɥɨ go(Mygoal), ɹɤɟ 
ɿɧɿɰɿɚɥɿɡɭє ɩɨɲɭɤ ɿ ɡɿɫɬɚɜɥɟɧɧɹ ɡɿ ɡɪɚɡɤɨɦ. Ɍɪɟɬɹ ɱɚɫɬɢɧɚ ɋɄІ ɡɚɩɢɬɭє ɣ 

ɨɬɪɢɦɭє ɜɿɞɩɨɜɿɞɿ yes ɿ no ɜɿɞ ɤɨɪɢɫɬɭɜɚɱɚ. ȼɨɧɚ ɪɟɚɥɿɡɨɜɚɧɚ ɜ ɬɚɤɢɣ ɫɩɨɫɿɛ: 
inpo(HISTORY,RNO,BNO,TEXT) :- 

write("Question :-",TEXT," ? "), 

makewindow(2,7,7,"Response",10,54,7,20), 

write("Type 1 for 'yes' ,"),nl, 

write("Type 2 for 'no' : "),nl, 

readint(RESPONSE), 

clearwindow, 

shiftwindow 

do_answer( HISTORY,RNO,TEXT,BNO,RESPONSE).  

ɐɟ ɩɪɚɜɢɥɨ ɜɡɚєɦɨɞɿє ɿ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ, ɿ ɡ ɦɟɯɚɧɿɡɦɨɦ ɜɢɫɧɨɜɤɭ. 
ɉɪɟɞɢɤɚɬɢ write ɿ readint ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɜɡɚєɦɨɞɿʀ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ, ɚ 
ɩɪɚɜɢɥɨ do_answer ɜɡɚєɦɨɞɿє ɡ Ɇȼ. 

Ɍɟɩɟɪ ɦɨɠɧɚ ɡ'єɞɧɚɬɢ ɨɤɪɟɦɿ ɤɨɦɩɨɧɟɧɬɢ ɪɚɡɨɦ, ɳɨɛ ɫɮɨɪɦɭɜɚɬɢ ɩɨɜɧɭ 
ɟɤɫɩɟɪɬɧɭ ɫɢɫɬɟɦɭ ɞɥɹ ɜɢɛɨɪɭ ɫɨɛɚɤɢ, ɹɤɚ ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ. Ʌɿɫɬɢɧɝ 2.5 – 
ɰɟ ɪɟɚɥɿɡɚɰɿɹ ɞɚɧɨɝɨ ɩɪɨɟɤɬɭ. 
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Ʌɿɫɬɢɧɝ 2.5  

/* ɉɪɨɝɪɚɦɚ: ȿɤɫɩɟɪɬ ɡ ɩɨɪɿɞ ɫɨɛɚɤ Ɏɚɣɥ:prog1002.pro */ 
/* ɉɪɢɡɧɚɱɟɧɧɹ. Ⱦɟɦɨɧɫɬɪɚɰɿɹ ɪɨɛɨɬɢ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, */ 
/*  ɛɚɡɭєɬьɫɹ  ɧɚ ɥɨɝɿɰɿ      */ 
/* Ɂɚɭɜɚɠɟɧɧɹ: ɰɟ ɫɢɫɬɟɦɚ ɞɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɩɨɪɨɞɢ. ɋɢɫɬɟɦɚ */ 
/* ɫɤɥɚɞɚєɬьɫɹ ɡ ɛɚɡɢ ɞɚɧɢɯ (ȻȾ), ɦɟɯɚɧɿɡɦɭ ɜɢɫɧɨɜɤɭ (Ɇȼ)*/ 
/* ɿ ɫɢɫɬɟɦɢ ɤɨɪɢɫɬɭɜɚɰьɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ (ɋɄІ).  */ 
/* Ȼɚɡɚ ɞɚɧɢɯ ɪɨɡɬɚɲɨɜɭєɬьɫɹ ɜ ɨɩɟɪɚɬɢɜɧɿɣ ɩɚɦ'ɹɬɿ */  
domains  
CONDITIONS = BNO * 
HISTORY = RNO * 
RNO, BNO, FNO   = integer 
CATEGORY = symbol  
database  
/* ɉɪɟɞɢɤɚɬɢ ɛɚɡɢ ɞɚɧɢɯ */  
rule(RNO, CATEGORY, CONDITIONS) 
cond(BNO, string) 
yes(BNO) 
no(BNO) 
topic(string)  
predicates  
/* ɉɪɟɞɢɤɚɬɢ ɫɢɫɬɟɦɢ ɤɨɪɢɫɬɭɜɚɰьɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ  */  
do_expert_job 
show_menu 
do_consulting 
process(integer) 
info(CATEGORY) 
goes(CATEGORY) 
listopt 
erase 
clear 
eval_reply(char)  
/* ɉɪɟɞɢɤɚɬɢ ɦɟɯɚɧɿɡɦɭ ɜɢɫɧɨɜɤɭ */  
go(HISTORY, CATEGORY) 
check(RNO, HISTORY, CONDITIONS) 
notes(BNO) 
inpo(HISTORY, RNO, BNO, STRING) 
do_answer(HISTORY, RNO, STRING, BNO, INTEGER)  
goal  
do_expert_job  
clauses  
/* Ȼɚɡɚ ɞɚɧɢɯ (ȻȾ) */  
topic("dog"). 
topic("short-haired dog"). 
topic("long-haired dog").  
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rule(1, "dog",             "short-haired dog", [1] ). 
rule(2, "dog",             "longt-haired dog", [2] ). 
rule(3, "short-haired dog","English Bulldog ", [3,5,7] ). 
rule(4, "short-haired dog","Beagle", [3,6,7] ). 
rule(5, "short-haired dog","Great Dane", [5,6,7,8] ). 
rule(6, "short-haired dog","American Foxhound",[4,6,7] ). 
rule(7, "long-haired dog", "Cocker Spaniel", [3,5,6,7] ). 
rule(8, "long-haired dog", "Irish Setter",     [4,6] ). 
rule(9, "long-haired dog", "Collie",           [4,5,7] ). 
rule(9, "long-haired dog", "St. Bernard",      [5,7,8] ).  
cond(1, "short-haired" ). 
cond(2, "long-haired" ). 
cond(3, "height under 22 inches" ). 
cond(4, "height under 30 inches" ). 
cond(5, "low-set tail" ). 
cond(6, "longer ears" ). 
cond(7, "good natured personality" ). 
cond(8, "weight over 100 lb" ).  
/* ɋɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜɚɰьɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ */  
do_expert_job :- 
makewindow(1,7,7," DOG EXPERT SYSTEM ",0,0,25,80), 
show_menu, 
nl,write(" Press space bar. "), 
readchar(_), 
exit.  
show_menu :- 
write(" "),nl, 
write(" * * * * * * * * * * * * * * * * *  * "),nl, 
write(" *          DOG EXPERT              * "),nl, 
write(" *                                  * "),nl, 
write(" *    1. Consultation               * "),nl, 
write(" *                                  * "),nl, 
write(" *                                  * "),nl, 
write(" *    2. Exit the system            * "),nl, 
write(" *                                  * "),nl, 
write(" * * * * * * * * * * * * * * * * *  * "),nl, 
write(" "),nl, 
write("Please enter your choice: 1 or 2 : "),nl, 
readint(Choice), 
process (Choice).  
process(1) :- 
do_consulting. 
process(2) :- 
removewindow, 
exit.  
do_consulting :- 
goes(Mygoal), 
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go([],Mygoal), 
!. 
do_consulting :- 
nl, write(" Sorry I can't help yuo."), 
clear. 
do_consulting.  
goes(Mygoal) :- 
clear, 
clearwindow, 
nl,nl, 
write(" "),nl, 
write("   WELCOME TO THE DOG EXPERT SYSTEM "),nl, 
write(" "),nl, 
write("This is a dog identification system. "),nl, 
write("To begin the process of choosing a "),nl, 
write("dog, please type in 'dog'. If you "),nl, 
write("wish to see the dog types, please "),nl, 
write("type in a question mark (?). "),nl, 
write(" "),nl, 
readin(Mygoal), 
info(Mygoal),!.  
info("?") :- 
clearwindow, 
write("Reply from the KBS."),nl, 
listopt, 
nl,write("Please any key. "), 
readchar(_), 
clearwindow, 
exit.  
info(X) :- 
X >< "?".  
listopt :- 
write("The dog types are : "),nl,nl, 
topic(Dog), 
write(" ",Dog),nl, 
fail. 
listopt.  
inpo(HISTORY,RNO,BNO,TEXT) :- 
write("Question :- ",TEXT," ? "), 
makewindow(2,7,7,"Response",10,54,7,20), 
write("Type 1 for 'yes' ,"),nl, 
write("Type 2 for 'no' : "),nl, 
readint(RESPONSE), 
clearwindow, 
shiftwindow(1), 
do_answer(HISTORY,RNO,TEXT,BNO,RESPONSE).  
eval_reply('y') :- 
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write("I hope you have found this helpful !"). 
eval_reply('n') :- 
write(" I am sorry I can't help you !").  
go(_,Mygoal) :- 
not(rule(_,Mygoal,_,_)),!, 
nl,write(" The dog you have indicated is a(n) ", 
Mygoal,"."),nl, 
write("Is a dog you would like to have (y/n) ?"), 
nl,readchar(R), 
eval_reply(R).  
/* Ɇɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ */  
go(HISTORY, Mygoal) :- 
rule(RNO,Mygoal,NY,COND), 
check(RNO,HISTORY,COND), 
go([RNO|HISTORY],NY).  
check(RNO,HISTORY,[BNO|REST]) :- 
yes(BNO),!, 
check(RNO,HISTORY,REST). 
check(_,_,[BNO|_]) :- no(BNO),!,fail. 
check(RNO,HISTORY,[BNO|REST]) :- 
cond(BNO,NCOND), 
fronttoken(NCOND,"not",_,COND), 
frontchar(_,COND,_,COND), 
cond(BNO1,COND), 
notest(BNO1),!, 
check(RNO,HISTORY,REST). 
check(_,_,[BNO|_]) :- 
cond(BNO,NCOND), 
fronttoken(NCOND,"not",_,COND), 
frontchar(_,COND,_,COND), 
cond(BNO1,COND), 
yes(BNO1), 
!,fail. 
check(RNO,HISTORY,[BNO|REST]) :- 
cond(BNO,TEXT), 
inpo(HISTORY,RNO,BNO,TEXT), 
check(RNO,HISTORY,REST). 
check(_,_,[]).  
notest(BNO) :- no(BNO),!. 
notest(BNO) :- not(yes(BNO)),!.  
do_answer(_,_,_,0) :- exit. 
do_answer(_,_,BNO,1) :- 
assert(yes(BNO)), 
shiftwindow(1), 
write(yes),nl. 
do_answer(_,_,_,BNO,2) :- 
assert(no(BNO)), 
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write(no),nl, 
fail.  
erase :- retract(_), 
fail. 
erase.  
clear :- retract(yes(_)), 
retract(no(_)), 
fail,!. 
clear. /*  Ʉɿɧɟɰь ɩɪɨɝɪɚɦɢ  */ 

  

ɐɹ ɩɪɨɝɪɚɦɚ ɜɢɞɚє ɩɨɱɚɬɤɨɜɟ ɦɟɧɸ, ɩɪɨɩɨɧɭɸɱɢ ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɜɢɛɿɪ 
ɦɿɠ consultation (ɤɨɧɫɭɥɶɬɚɰɿєɸ) ɿ exit from the system (ɜɢɯɿɞ ɿɡ 
ɫɢɫɬɟɦɢ). əɤɳɨ ɤɨɪɢɫɬɭɜɚɱ ɜɢɛɢɪɚє ɤɨɧɫɭɥɶɬɚɰɿɸ, ɬɨ ɦɿɠ ɤɨɪɢɫɬɭɜɚɱɟɦ ɿ 
ɫɢɫɬɟɦɨɸ ɜɿɞɛɭɜɚєɬɶɫɹ ɞɿɚɥɨɝ. ɉɨɬɿɦ ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɩɨɜɿɞɨɦɥɹɸɬɶ ɪɟɡɭɥɶɬɚɬ. 
Ɋɟɡɭɥɶɬɚɬɨɦ є ɚɛɨ ɜɢɛɪɚɧɚ ɩɨɪɨɞɚ, ɚɛɨ ɩɨɜɿɞɨɦɥɟɧɧɹ Sorry I ɫɚn't help 
you (ȼɢɛɚɱɬɟ, ɹ ɧɟ ɦɨɠɭ ɞɨɩɨɦɨɝɬɢ ɜɚɦ). 

ɇɚ ɪɢɫ. 2.14, a ɩɨɤɚɡɚɧɨ ɞɿɚɥɨɝ ɩɿɞ ɱɚɫ ɤɨɧɫɭɥɶɬɚɰɿʀ. Ɂɜɟɪɧɿɬɶ ɭɜɚɝɭ, ɰɟɣ 
ɞɿɚɥɨɝ ɩɪɢɜɨɞɢɬɶ ɞɨ ɫɬɜɟɪɞɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ. Ɍɨɛɬɨ ȻȾ ɦɿɫɬɢɬɶ ɿɧɮɨɪɦɚɰɿɸ 
ɩɪɨ ɩɨɪɨɞɭ ɫɨɛɚɤɢ, ɳɨ ɡɚɞɨɜɨɥɶɧɹє ɫɩɟɰɢɮɿɤɚɰɿʀ ɤɨɪɢɫɬɭɜɚɱɚ. 

 
                                        DOG  EXPERT  SYSTEM 
                  WELCOM TO THE DOG EXPERT SYSTEM 
                       This is a dog identification system 
                    To begin the process of choosing a 
                    Dog, please type in ‘dog’. If  yuo  
                    Wish to see the dog types, please 
                   Type in a question mark (?) 
                                                                                             Dog 
Question: - has it, short-haired? no 
Question: - has it, long-haired? yes 
Question: - has it, height under 22 inches? yes 
Question: - has it, low set-tail ? yes 
Question: - has it, longer ears? yes 
Question: - has it, good natured personality?yes 
 The dog you have indicated is a(n) cocker –spaniel, 
Is this a dog you wold like to have (y/n) ? 

Ɋɢɫ. 2.14, a. Ⱦɿɚɥɨɝ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɛɚɡɭєɬьɫɹ ɧɚ ɥɨɝɿɰɿ,  
ɞɥɹ ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤɢ 
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2.6. Ɋɨɡɲɢɪɟɧɚ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ 
 

2.6.1. Ⱥɥɝɨɪɢɬɦ ɩɨɛɭɞɨɜɢ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ  

ɦɟɞɢɱɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ 

 

Ⱦɜɿ ɟɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ, ɪɨɡɝɥɹɧɭɬɿ ɜ ɩɨɩɟɪɟɞɧɿɯ ɪɨɡɞɿɥɚɯ, ɞɨɜɨɥɿ ɩɪɨɫɬɿ ɿ 
ɥɟɝɤɨ ɪɟɚɥɿɡɭɸɬɶɫɹ. ȼɚɠɥɢɜɨɸ ɪɢɫɨɸ ɨɛɨɯ ɫɢɫɬɟɦ є ɦɨɠɥɢɜɿɫɬɶ ʀɯɧɶɨɝɨ 
ɪɨɡɲɢɪɟɧɧɹ ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɜɟɥɢɤɢɯ ȻȾ. Ɇɟɯɚɧɿɡɦɢ ɜɢɫɧɨɜɤɭ ɜ ɰɢɯ 
ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ ɫɬɪɭɤɬɭɪɨɜɚɧɿ ɬɚɤ, ɳɨɛ ʀɯ ɦɨɠɧɚ ɛɭɥɨ ɥɟɝɤɨ 
ɪɨɡɲɢɪɸɜɚɬɢ, ɞɨɞɚɸɱɢ ɫɩɟɰɢɮɿɱɧɿɲɿ ɬɜɟɪɞɠɟɧɧɹ. ɐɿ ɬɜɟɪɞɠɟɧɧɹ ɦɨɠɭɬɶ 
ɮɨɪɦɭɜɚɬɢ ɜɟɥɢɤɿ ɿ ɧɟɨɞɧɨɪɿɞɧɿ ȻȾ. 

Ɇɟɞɢɱɧɚ ɞɿɚɝɧɨɫɬɢɱɧɚ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ ɦɨɠɟ ɩɪɨɿɥɸɫɬɪɭɜɚɬɢ 
ɪɨɡɲɢɪɟɧɧɹ ɫɢɫɬɟɦɢ ɭ ɨɩɢɫɚɧɢɣ ɫɩɨɫɿɛ. ɉɪɢɡɧɚɱɟɧɧɹ ɰɿєʀ ɫɢɫɬɟɦɢ, ɳɨ 
ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ – ɿɞɟɧɬɢɮɿɤɚɰɿɹ ɣɦɨɜɿɪɧɨʀ ɯɜɨɪɨɛɢ. Ʉɨɪɢɫɬɭɜɚɱ ɩɨɞɚє 
ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɫɢɦɩɬɨɦɢ ɭ ɜɿɞɩɨɜɿɞɶ ɧɚ ɡɚɩɢɬɚɧɧɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. 

Ɋɨɡɝɥɹɞ ɩɪɨɟɤɬɭ  
ɉɪɨɟɤɬ ɦɟɞɢɱɧɨʀ ɞɿɚɝɧɨɫɬɢɱɧɨʀ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɚɧɚɥɨɝɿɱɧɢɣ 

ɟɤɫɩɟɪɬɧɿɣ ɫɢɫɬɟɦɿ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɞɥɹ ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤɢ. 
Ⱦɨɞɚɬɤɨɜɨ ɜ ɧɟʀ ɜɯɨɞɹɬɶ ɦɨɞɭɥɿ ɞɥɹ ɡɚɜɚɧɬɚɠɟɧɧɹ ɿ ɡɛɟɪɟɠɟɧɧɹ ȻȾ. 

Ⱦɿɚɝɪɚɦɚ ɩɨɬɨɤɿɜ ɞɚɧɢɯ ɞɥɹ ɰɿєʀ ɫɢɫɬɟɦɢ ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.15, a. 
Ɂɜɟɪɧɿɬɶ ɭɜɚɝɭ, ɳɨ ɞɿɚɝɪɚɦɚ ɩɨɞɿɛɧɚ ɧɚ ɞɿɚɝɪɚɦɭ ɩɨɬɨɤɿɜ ɞɚɧɢɯ, ɧɚɜɟɞɟɧɭ ɧɚ 
ɪɢɫ. 2.15, ɬɨɦɭ ɞɟɬɚɥɿ ɩɨɬɨɤɿɜ ɞɚɧɢɯ ɧɚ ɪɢɫ. 2.15, a ɧɟ ɫɩɟɰɢɮɿɤɨɜɚɧɿ. Ⱦɨɞɚɧɨ 
ɦɨɞɭɥɿ process(1) ɞɥɹ ɡɚɜɚɧɬɚɠɟɧɧɹ ɮɚɣɥɚ ȻȾ ɭ ɩɚɦ'ɹɬɶ ɿ process(3) ɞɥɹ 
ɡɛɟɪɟɠɟɧɧɹ ȻȾ ɧɚ ɞɢɫɤɭ. (Ɂɜɟɪɧɿɬɶ ɭɜɚɝɭ ɧɚ ɥɿɧɿʀ ɩɨɬɨɤɿɜ ɞɚɧɢɯ ɦɿɠ ȻȾ ɭ 
ɩɚɦ'ɹɬɿ ɿ ɮɚɣɥɨɦ ȻȾ ɧɚ ɞɢɫɤɭ). 
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ɤɥɚɜіɚɬɭɪɚ

do_exp

ert_job

slow_

menu

proces

s(1)

(load)

proces

s(3)

(save)

Ɉɫɧɨɜɧɚ ɞіɚɝɪɚɦɚ ɩɨɬɨɤɭ
ɞɚɧɢɯ

( ɞɢɜ.ɪɢɫ.2.16)

Ⱦɢɫɩɥɟɣ

Ȼɚɡɚ 

ɞɚɧɢɯ

Ɏɚɣɥ ɛɚɡɢ 

ɞɚɧɢɯ

Ɋɢɫ 2.15, a. ȻȾ ɞɥɹ ɦɟɞɢɱɧɨʀ ɞɿɚɝɧɨɫɬɢɱɧɨʀ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ 
 

ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ, ɨɬɪɢɦɚɧɚ ɡ ɞɿɚɝɪɚɦɢ ɩɨɬɨɤɿɜ ɞɚɧɢɯ, ɩɨɤɚɡɚɧɚ ɧɚ  
ɪɢɫ. 2.16, a. ɐɹ ɫɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɚɧɚɥɨɝɿɱɧɚ ɞɨ ɫɯɟɦɢ, ɧɚɜɟɞɟɧɨʀ ɧɚ ɪɢɫ. 2.16, 
ɞɥɹ ɫɢɫɬɟɦɢ ɜɢɛɨɪɭ ɩɨɪɨɞɢ ɫɨɛɚɤ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ. Ɉɞɧɚɤ ɡɜɟɪɧɿɬɶ 
ɭɜɚɝɭ ɧɚ ɞɜɚ ɞɨɞɚɬɤɨɜɿ ɦɨɞɭɥɿ process(1) ɿ process(3), ɳɨ ɡɚɜɚɧɬɚɠɭɸɬɶ ɿ 
ɡɛɟɪɿɝɚɸɬɶ ȻȾ. 

ȻȾ ɦɚє ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ 15 ɯɜɨɪɨɛ; ɰɹ ɿɧɮɨɪɦɚɰɿɹ ɡɛɟɪɿɝɚєɬɶɫɹ ɜ  
15 ɬɜɟɪɞɠɟɧɧɹɯ rule ȻȾ. ɋɩɢɫɨɤ ɰɿɥɢɯ ɱɢɫɟɥ, ɡɜ'ɹɡɚɧɢɣ ɡ ɤɨɠɧɢɦ 
ɬɜɟɪɞɠɟɧɧɹɦ rule, ɯɚɪɚɤɬɟɪɢɡɭє ɯɜɨɪɨɛɭ. Ɍɜɟɪɞɠɟɧɧɹ rule ɿ cond ɡɜ'ɹɡɚɧɿ 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɢɫɤɿɜ ɧɚɩɪɢɤɿɧɰɿ ɤɨɠɧɨɝɨ ɩɪɚɜɢɥɚ ɞɥɹ ɦɟɞɢɱɧɨʀ ɟɤɫɩɟɪɬɧɨʀ 
ɩɪɨɛɥɟɦɢ. ɇɚɩɪɢɤɥɚɞ, ɩɪɚɜɢɥɨ: 

 

rule(11,"illness","social anxiety",[12,15,16,17,18,13]) 
 

ɡɜ'ɹɡɚɧɨ ɡ ɬɚɤɢɦɢ ɫɢɦɩɬɨɦɚɦɢ (ɭɦɨɜɚɦɢ):  
 

cond(12,"feel anxious most of time") 

cond(15,"anxious since giving up tobacco,alcohol, 

drugs") cond(16,"recently had a major upset in file") 

cond(17,"loss weight or eyes bulding") cond(18,"have sex 

life problem") 

cond(13,"feel anxious in meeting, particles, 

interviews")  
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Ɍɜɟɪɞɠɟɧɧɹ topic("illness") ɧɚɞɚє ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɜɢɛɿɪ ȻȾ. ɍ ɧɚɫ 
ɜɢɛɿɪ – "illness". əɤɳɨ ɬɪɟɛɚ, ɧɚɩɪɢɤɥɚɞ, ɫɬɜɨɪɢɬɢ  ȻȾ ɞɥɹ ɿɧɮɟɤɰɿɣɧɢɯ 
ɡɚɯɜɨɪɸɜɚɧɶ,  ɬɪɟɛɚ  ɞɨɞɚɬɢ ɬɜɟɪɞɠɟɧɧɹ topic("infectious 

diseases") (ɿɧɮɟɤɰɿɣɧɿ ɯɜɨɪɨɛɢ). ɉɨɬɿɦ ɩɨɬɪɿɛɧɨ ɫɩɪɨɟɤɬɭɜɚɬɢ ɿ 
ɪɟɚɥɿɡɭɜɚɬɢ rule ɿ cond ɬɜɟɪɞɠɟɧɧɹ ɞɥɹ ɩɨɛɭɞɨɜɢ ȻȾ ɩɪɨ ɡɚɯɜɨɪɸɜɚɧɧɹ. 

 

do_expert_job

show_mehu

Ɉɫɧɨɜɧɚ ɛɥɨɤ-ɫɯɟɦɚ
(ɞɢɜ . ɪɢɫ.10.7)

process(3)

(sav e)

process(1)

(load)

 
Ɋɢɫ. 2.16, ɚ. ɋɬɪɭɤɬɭɪɧɚ ɞɿɚɝɪɚɦɚ ɞɥɹ  ɦɟɞɢɱɧɨʀ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ 

 

 

 

2.6.2. ɉɪɨɝɪɚɦɧɚ ɪɟɚɥɿɡɚɰɿɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ  

ɦɟɞɢɱɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ 
 
Ʌɿɫɬɢɧɝ ɩɪɨɝɪɚɦɢ, ɳɨ ɪɟɚɥɿɡɭє ɫɢɫɬɟɦɭ ɞɥɹ ɜɢɛɨɪɭ ɫɨɛɚɤɢ, ɹɤɚ 

ɛɚɡɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ ɹɤ ɲɚɛɥɨɧ ɞɥɹ ɩɪɨɝɪɚɦɢ 
ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɦɟɞɢɱɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ. ɋɬɪɭɤɬɭɪɢ ɞɜɨɯ ɩɪɨɝɪɚɦ 
ɚɧɚɥɨɝɿɱɧɿ. əɤɳɨ ɧɟɨɛɯɿɞɧɨ, ɦɨɠɧɚ ɨɞɟɪɠɚɬɢ ɦɟɞɢɱɧɭ ɞɿɚɝɧɨɫɬɢɱɧɭ 
ɟɤɫɩɟɪɬɧɭ ɫɢɫɬɟɦɭ. ɉɨɜɧɚ ɩɪɨɝɪɚɦɚ, ɩɨɤɚɡɚɧɚ ɧɚ ɥɿɫɬɢɧɝɭ 2.6, – ɪɟɚɥɿɡɚɰɿɹ 
ɬɚɤɨʀ ɦɨɞɢɮɿɤɚɰɿʀ. 
 
 
 

 

Ɉɫɧɨɜɧɚ ɛɥɨɤ-ɫɯɟɦɚ 
(ɞɢɜ. ɪɢɫ. 2.13) 
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Ʌɿɫɬɢɧɝ  2.6  

/* ɉɪɨɝɪɚɦɚ: Ɇɟɞɢɱɧɚ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ Ɏɚɣɥ: prog1003.pro */ 
/*         */ 

/* ɉɪɢɡɧɚɱɟɧɧɹ. Ⱦɟɦɨɧɫɬɪɚɰɿɹ ɪɨɛɨɬɢ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ 
/* ɛɚɡɭєɬьɫɹ ɧɚ ɞɢɫɤɭ */ 
/* Ɂɚɭɜɚɠɟɧɧɹ:  ɐɟ ɦɟɞɢɱɧɚ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ.  ɋɢɫɬɟɦɚ */ 
/* ɫɤɥɚɞɚєɬьɫɹ ɡ ɛɚɡɢ ɞɚɧɢɯ (ȻȾ), ɦɟɯɚɧɿɡɦɭ ɜɢɫɧɨɜɤɭ (Ɇȼ)*/ 
/* ɿ ɫɢɫɬɟɦɢ ɤɨɪɢɫɬɭɜɚɰьɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ (ɋɉɂ). */ 

/* Ȼɚɡɚ ɞɚɧɢɯ ɡɚɜɚɧɬɚɠɭєɬьɫɹ ɡ ɞɢɫɤɚ */  

domains  

CONDITIONS = BNO * 

HISTORY = RNO * 

RNO, BNO, FNO   = integer 

CATEGORY = symbol  

database  

/* ɉɪɟɞɢɤɚɬɢ ɛɚɡɢ ɞɚɧɢɯ */  

rule(RNO, CATEGORY, CONDITIONS) 

cond(BNO, string) 

yes(BNO) 

no(BNO) 

topic(string)  

predicates  

/* ɉɪɟɞɢɤɚɬɢ ɫɢɫɬɟɦɢ ɤɨɪɢɫɬɭɜɚɰьɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ  */  
do_expert_job 

show_menu 

do_consulting 

process(integer) 

listopt 

evalans(char) 

info(CATEGORY) 

goes(CATEGORY)  

/* ɉɪɟɞɢɤɚɬɢ ɦɟɯɚɧɿɡɦɭ ɜɢɫɧɨɜɤɭ */  

go(HISTORY, CATEGORY) 

check(RNO, HISTORY, CONDITIONS) 

notes(BNO) 

inpo(HISTORY, RNO, BNO, string) 

do_answer(HISTORY, RNO, string, BNO, integer) 

erase 

clear  

goal  

do_expert_job  
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clauses  

/* ɋɢɫɬɟɦɚ ɤɨɪɢɫɬɭɜɚɰьɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ (ɱɚɫɬɢɧɚ 1) */  
do_expert_job :- 

makewindow(1,7,7,"MEDICAL EXPERT SYSTEM ",0,0,25,80), 

show_menu, 

nl,write(" Press space bar. "), 

readchar(_), 

exit.  

show_menu :- 

write(" "),nl, 

write(" * * * * * * * * * * * * * * * * *  * "),nl, 

write(" *      MEDICAL EXPERT              * "),nl, 

write(" *                                  * "),nl, 

write(" *    1. Load KBS                   * "),nl, 

write(" *    2. Consultation               * "),nl, 

write(" *    3. Save KBS                   * "),nl, 

write(" *    4. Exit the system            * "),nl, 

write(" *                                  * "),nl, 

write(" * * * * * * * * * * * * * * * * *  * "),nl, 

write(" "),nl, 

write("Please enter your choice: 1,2,3 or 4 : "),nl, 

readint(Choice), 

process (Choice).  

process(0). 

process(1) :- 

consult("illness.dba"). 

process(2) :- 

do_consulting. 

process(3) :- 

save("ILLNESS.DBA"). 

process(4) :- 

exit.  

do_consulting :- 

goes(Mygoal),nl,nl, 

go([],Mygoal), 

!. 

do_consulting :- 

nl, write(" Sorry I can't determine that one"), 

nl,write(" Please see a physician. "),nl, 

clear.  

goes(Mygoal) :- 
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clear, 

clearwindow, 

nl,nl, 

write(" "),nl, 

write(" WELCOME TO THE MEDICAL EXPERT SYSTEM   "),nl, 

write(" "),nl, 

write("This is an illnes identification system."),nl, 

write("To start the consultation process, "),nl, 

write("please type in 'illness'. "),nl, 

readin(Mygoal), 

info(Mygoal),!.  

go(_,Mygoal) :- 

not(rule(_,Mygoal,_,__,!,nl, 

write(" I think it is ",MYgoal,"."),nl,nl, 

write(" Is my diagnosis right (y/n) ?"),nl, 

readchar(Answer), 

evalans(Answer).  

/*  ɆȿɏȺɇІɁɆ ȼɂɋɇɈȼɄɍ */  
go(HISTORY,Mygoal) :- 

rule(RNO,Mygoal,NY,COND), 

check(RNO,HISTORY,COND), 

go([RNO|HISTORY],NY).  

check(RNO,HISTORY,[BNO|REST]) :- 

yes(BNO),!, 

check(RNO,HISTORY,REST). 

check(_,_,[BNO|_]) :- no(BNO),!,fail. 

check(RNO,HISTORY,[BNO|REST]) :- 

cond(BNO,NCOND), 

fronttoken(NCOND,"not",_,COND), 

frontchar(_,COND,_,COND), 

cond(BNO1,COND), 

notest(BNO1),!, 

check(RNO,HISTORY,REST). 

check(_,_,[BNO|_]) :- 

cond(BNO,NCOND), 

fronttoken(NCOND,"not",_,COND), 

frontchar(_,COND,_,COND), 

cond(BNO1,COND), 

yes(BNO1), 

!,fail. 

check(RNO,HISTORY,[BNO|REST]) :- 
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cond(BNO,TEXT), 

inpo(HISTORY,RNO,BNO,TEXT), 

check(RNO,HISTORY,REST). 

check(_,_,[]).  

notest(BNO) :- no(BNO),!. 

notest(BNO) :- not(yes(BNO)),!.  

do_answer(_,_,_,0) :- exit. 

do_answer(_,_,BNO,1) :- 

assert(yes(BNO)), 

shiftwindow(1), 

write(yes),nl. 

do_answer(_,_,_,BNO,2) :- 

assert(no(BNO)), 

write(no),nl, 

fail.  

erase :- retract(_),fail. 

erase.  

clear :- retract(yes(_)),retract(no(_)),fail,!. 

clear.  

/* ɋɂɋɌȿɆȺ ɄɈɊɂɋɌɍȼȺɐЬɄɈȽɈ ІɇɌȿɊɎȿɃɋɍ (ɱɚɫɬɢɧɚ 2)  */  
inpo(HISTORY,RNO,BNO,TEXT) :- 

write("Question :-",TEXT," ? "), 

makewindow(2,7,7,"Response",10,54,7,20), 

write("Type 1 for 'yes' ,"),nl, 

write("Type 2 for 'no' : "),nl, 

readint(RESPONSE), 

clearwindow, 

shiftwindow(1), 

do_answer(HISTORY,RNO,TEXT,BNO,RESPONSE).  

info("?") :- 

clearwindow, 

write("Reply from the KBS."),nl, 

listopt, 

nl,write("Please any key. "), 

readchar(_), 

clearwindow, 

show_menu.  

info(X) :- 

X >< "?".  

listopt :- 

write("The illnesses are : "),nl,nl, 
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topic(Ins), 

write(" ",Ins,"  "),nl, 

fail. 

listopt.  

evalans('y') :- 

write(" I am glad I can help you !"),nl,nl, 

write(" Press the space bar."), 

readchar(_), 

clearwindow, 

show_menu. 

evalans('n') :- 

write(" I am sorry I can't help you !"),nl,nl, 

write(" Please press space bar ."), 

readchar(_), 

clearwindow, 

show_menu.  

/*   ɄІɇȿɐЬ ɉɊɈȽɊȺɆɂ    */ 

 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ȻȾ ɧɟ ɧɚɜɟɞɟɧɚ ɧɚ ɥɿɫɬɢɧɝɭ. ȼɨɧɚ ɡɛɟɪɿɝɚєɬɶɫɹ ɭ ɮɚɣɥɿ 

ɧɚ ɞɢɫɤɭ. ɐɟɣ ɮɚɣɥ ɫɬɜɨɪɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɟɞɚɤɬɨɪɚ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. 
ɉɪɟɞɢɤɚɬɢ ɪɨɛɨɬɢ ɡ ɮɚɣɥɚɦɢ consult ɿ save ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɡɚɜɚɧɬɚɠɟɧɧɹ 
ɮɚɣɥɚ ȻȾ ɿ ɡɚɩɢɫɭ ɣɨɝɨ ɧɚ ɞɢɫɤ. Ɇɟɧɸ ɜ ɩɪɨɝɪɚɦɿ ɞɥɹ ɤɨɪɢɫɬɭɜɚɱɚ ɡɚɛɟɡɩɟɱɭє 
ɡɪɭɱɧɟ ɡɚɜɚɧɬɚɠɟɧɧɹ ɿ ɡɛɟɪɟɠɟɧɧɹ ɦɨɞɭɥɿɜ ȻȾ. 

ɉɿɞ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɧɚɞɚєɬɶɫɹ ɦɟɧɸ ɩɪɨɝɪɚɦɧɢɯ 
ɮɭɧɤɰɿɣ. ɉɨɬɿɦ ɜɢɞɚєɬɶɫɹ ɤɨɧɫɭɥɶɬɚɰɿɹ ɧɚ ɨɫɧɨɜɿ ɡɚɩɢɬɚɧɶ ɿ ɜɿɞɩɨɜɿɞɟɣ 
ɤɨɪɢɫɬɭɜɚɱɚ. ȼɿɞɩɨɜɿɞɿ ɞɚɸɬɶ ɟɤɫɩɟɪɬɧɿɣ ɫɢɫɬɟɦɿ ɿɧɮɨɪɦɚɰɿɸ ɞɥɹ ɡɿɫɬɚɜɥɟɧɧɹ 
ɡɚ ɡɪɚɡɤɨɦ. Ɇɨɞɭɥɿ ɤɨɪɢɫɬɭɜɚɰɶɤɨɝɨ ɿɧɬɟɪɮɟɣɫɭ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɿɞɩɨɜɿɞɧɭ 
ɝɪɚɮɿɤɭ ɿ ɡɪɭɱɧɢɣ ɞɥɹ ɤɨɪɢɫɬɭɜɚɱɚ ɞɿɚɥɨɝ ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ. Ʉɨɥɢ 
ɡɚɤɿɧɱɭєɬɶɫɹ ɰɢɤɥ ɪɨɡɩɿɡɧɚɜɚɧɧɹ – ɞɿɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɫɢɫɬɟɦɚ ɜɢɞɚє 
ɤɿɧɰɟɜɟ ɩɨɜɿɞɨɦɥɟɧɧɹ: ɚɛɨ ɣɦɨɜɿɪɧɢɣ ɞɿɚɝɧɨɡ, ɚɛɨ, ɩɨɪɚɞɭ ɡɜɟɪɧɭɬɢɫɹ ɞɨ 
ɥɿɤɚɪɹ. Ʉɨɧɫɭɥɶɬɚɰɿɹ ɞɨɩɨɦɚɝɚє ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ ɯɜɨɪɨɛɭ. 

əɞɪɨ ɦɟɞɢɱɧɨʀ ɞɿɚɝɧɨɫɬɢɱɧɨʀ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɚ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ 
ɥɨɝɿɰɿ, – ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ. Ɋɨɛɨɬɚ ɦɟɯɚɧɿɡɦɭ ɜɢɫɧɨɜɤɭ ɚɧɚɥɨɝɿɱɧɚ ɞɨ ɪɨɛɨɬɢ 
ɦɟɯɚɧɿɡɦɭ ɜɢɫɧɨɜɤɭ ɜ ɫɢɫɬɟɦɿ, ɹɤɚ ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɞɥɹ 
ɜɢɛɨɪɭ ɫɨɛɚɤɢ. 

ȼɿɞɩɪɚɜɧɨɸ ɬɨɱɤɨɸ ɪɨɛɨɬɢ ɦɟɯɚɧɿɡɦɭ ɜɢɫɧɨɜɤɭ є ɨɬɪɢɦɚɧɿ ɞɚɧɿ 
ɤɨɪɢɫɬɭɜɚɱɚ illness. ɉɟɪɲɟ ɩɢɬɚɧɧɹ, ɳɨ ɡɚɞɚєɬɶɫɹ ɤɨɪɢɫɬɭɜɚɱɟɜɿ, ɜɢɩɥɢɜɚє ɡ 
ɩɟɪɲɨɝɨ ɬɜɟɪɞɠɟɧɧɹ cond. 
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ɇɚ ɟɤɪɚɧɿ ɡ'ɹɜɥɹєɬɶɫɹ: Question: - continually on edge? 
ɉɢɬɚɧɧɹ, ɳɨ ɡɚɥɢɲɢɥɢɫɹ, ɛɚɡɭɸɬɶɫɹ ɧɚ ɬɜɟɪɞɠɟɧɧɹɯ cond ɡ ɞɪɭɝɨɝɨ 

ɧɨɦɟɪɚ ɩɨ ɜɨɫɶɦɢɣ. ȼɿɞɩɨɜɿɞɿ ɧɚ ɩɢɬɚɧɧɹ 5 ɿ 8 ɧɟɝɚɬɢɜɧɿ, ɬɨɦɭ ɡɦɿɧɧɚ COND 
ɬɢɩɭ ɫɩɢɫɨɤ ɦɚє ɡɧɚɱɟɧɧɹ [1, 2, 3, 4, 5, 6, 7]. ɐɟɣ ɫɩɢɫɨɤ ɩɨɪɿɜɧɸєɬɶɫɹ ɡɿ 
ɫɩɢɫɤɨɦ ɭɦɨɜ ɩɪɚɜɢɥɚ 6. ɐɟ ɡɿɫɬɚɜɥɹɧɧɹ ɡɜ'ɹɡɭєɬɶɫɹ ɡ ɤɥɚɫɢɮɿɤɨɜɚɧɢɦ 
ɨɛ'єɤɬɨɦ "hypothyroidism" ɭ ɬɜɟɪɞɠɟɧɧɿ rule, ɿ, ɨɬɠɟ, ɦɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɭ 
ɡɧɚɣɲɨɜ, ɬɚɤɢɦ ɱɢɧɨɦ, ɪɿɲɟɧɧɹ – ɡɛɿɥɶɲɟɧɧɹ ɳɢɬɨɜɢɞɧɨʀ ɡɚɥɨɡɢ. 

 
2.6.3. Ʉɨɧɬɪɨɥьɧɿ ɡɚɩɢɬɚɧɧɹ ɿ ɜɩɪɚɜɢ 

1. Ⱦɚɬɢ ɨɡɧɚɱɟɧɧɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
2. Ɉɫɧɨɜɧɿ ɩɪɢɧɰɢɩɢ ɩɨɛɭɞɨɜɢ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ. 
3. ɇɚɜɟɫɬɢ ɡɚɝɚɥɶɧɭ ɫɬɪɭɤɬɭɪɭ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
4. Ʉɥɚɫɢɮɿɤɚɰɿɹ ɫɩɨɫɨɛɿɜ ɩɨɞɚɧɧɹ ɡɧɚɧɶ ɜ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ. 
5. ɇɚɜɟɫɬɢ ɡɚɝɚɥɶɧɭ ɫɬɪɭɤɬɭɪɧɭ ɫɯɟɦɭ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
6. ɋɭɬɶ ɦɟɬɨɞɭ ɜɢɫɧɨɜɤɭ ɭ ɪɚɡɿ ɣɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨ ɩɨɛɭɞɨɜɢ 

ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ ɜ ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. 
7. ɉɨɪɿɜɧɹɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ 

ɩɪɚɜɢɥɚɯ ɬɚ ɧɚ ɥɨɝɿɰɿ. 
8. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɛɭɞɨɜɚɧɢɯ ɩɪɟɞɢɤɚɬɿɜ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɞɥɹ 

ɩɨɧɨɜɥɟɧɧɹ ɛɚɡɢ  
ɡɧɚɧɶ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
9. Ɂɚɩɢɫɚɬɢ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɢ ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɭɫɧɨɝɨ ɞɿɚɥɨɝɭ ɦɨɜɨɸ ɭ 

ɜɢɝɥɹɞɿ ɩɪɚɜɢɥ ɬɚ ɦɨɜɨɸ ɥɨɝɿɤɢ. 
10. ɍ ɫɬɜɨɪɟɧɭ ɛɚɡɭ ɞɿɚɝɧɨɫɬɢɤɢ ɡɚɯɜɨɪɸɜɚɧɶ ɜɜɟɫɬɢ ɞɢɧɚɦɿɱɧɢɦ 

ɫɩɨɫɨɛɨɦ ɞɿɚɝɧɨɡ ɞɜɨɯ ɧɨɜɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɿ ɩɟɪɟɤɨɧɚɬɢɫɹ ɭ ɩɪɚɜɢɥɶɧɨɫɬɿ 
ɜɫɬɚɧɨɜɥɟɧɧɹ  ɞɿɚɝɧɨɡɭ ɫɢɫɬɟɦɨɸ. 
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2.7. Ⱦɿɚɥɨɝ ɡ ɤɨɦɩ’ɸɬɟɪɨɦ ɧɚ ɦɨɜɿ ɥɨɝɿɤɢ 

 
2.7.1. ɉɿɞɯɨɞɢ ɞɨ ɫɩɿɥɤɭɜɚɧɧɹ ɡ ɤɨɦɩ'ɸɬɟɪɨɦ ɧɚ ɩɪɢɪɨɞɧɿɣ ɦɨɜɿ 
 
Ƚɨɜɨɪɹɱɢ ɩɪɨ ɩɪɢɪɨɞɧɭ ɦɨɜɭ, ɦɨɠɧɚ ɦɚɬɢ ɧɚ ɭɜɚɡɿ ɛɭɞɶ-ɹɤɭ ɦɨɜɭ, ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɹɤɨʀ ɥɸɞɢ ɫɩɿɥɤɭɸɬɶɫɹ ɦɿɠ ɫɨɛɨɸ: ɚɧɝɥɿɣɫɶɤɭ, ɮɪɚɧɰɭɡɶɤɭ, 
ɹɩɨɧɫɶɤɭ, ɪɨɫɿɣɫɶɤɭ. ɍɫɿ ɰɿ ɦɨɜɢ ɦɚɸɬɶ ɫɬɪɭɤɬɭɪɢ ɿ ɩɪɚɜɢɥɚ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ 
ɹɤɢɯ ɥɸɞɢ ɤɨɧɫɬɪɭɸɸɬɶ ɡɿ ɫɥɿɜ ɮɪɚɡɢ, ɮɪɚɝɦɟɧɬɢ ɪɟɱɟɧɧɹ, ɰɿɥɿ ɪɟɱɟɧɧɹ. Ʉɨɥɢ 
ɝɨɜɨɪɹɬɶ, ɳɨ ɯɬɨɫɶ "ɫɩɿɥɤɭєɬɶɫɹ ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ", ɬɨ ɦɚɸɬɶ ɧɚ ɭɜɚɡɿ ɧɟ 
ɬɿɥɶɤɢ ɪɨɡɭɦɿɧɧɹ ɧɢɦ ɪɟɱɟɧɶ, ɚɥɟ ɿ ɣɨɝɨ ɡɞɚɬɧɿɫɬɶ ɮɨɪɦɭɥɸɜɚɬɢ ɪɟɱɟɧɧɹ 
ɫɚɦɨɫɬɿɣɧɨ. 

ɇɚɭɤɚ ɩɪɨ ɫɩɿɥɤɭɜɚɧɧɹ ɡ ɤɨɦɩ’ɸɬɟɪɨɦ ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ ɬɚɤɚ ɫɚɦɚ 
ɞɚɜɧɹ, ɹɤ ɿ ɫɚɦɚ ɩɪɨɛɥɟɦɚ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ. Ʌɿɫɩ, ɩɟɪɲɚ ɦɨɜɚ ɲɬɭɱɧɨɝɨ 
ɿɧɬɟɥɟɤɬɭ, ɛɭɥɚ ɫɬɜɨɪɟɧɚ ɞɥɹ ɰɿɥɟɣ ɨɛɪɨɛɤɢ ɫɢɦɜɨɥɿɜ, ɫɥɿɜ, ɫɩɢɫɤɿɜ, ɚ ɬɚɤɨɠ 
ɫɤɥɚɞɧɿɲɢɯ ɨɛɥɿɤɨɜɢɯ ɫɬɪɭɤɬɭɪ. Ʌɿɫɩ ɞɨɜɨɥɿ ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ 
ɪɨɡɪɨɛɤɚɯ ɡ ɩɪɨɛɥɟɦɢ ɫɩɿɥɤɭɜɚɧɧɹ ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ. ɋɬɜɨɪɟɧɧɹ ɞɪɭɝɨʀ ɦɨɜɢ 
ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɩɪɨɛɥɟɦ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ ɉɪɨɥɨɝɭ ɫɬɚɥɨ ɦɨɠɥɢɜɟ ɡɚɜɞɹɤɢ 
ɞɨɫɥɿɞɠɟɧɧɹɦ ɜ ɨɛɥɚɫɬɿ ɩɪɢɪɨɞɧɢɯ ɦɨɜ, ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɿ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ 
ɩɟɪɟɤɥɚɞɭ. 

ȼɱɟɧɢɦɢ ɛɭɥɨ ɫɬɜɨɪɟɧɨ ɧɢɡɤɭ ɫɢɫɬɟɦ, ɳɨ ɪɨɡɭɦɿɸɬɶ ɩɪɢɪɨɞɧɭ ɦɨɜɭ. ɍ 
1979 ɪɨɰɿ Ʌɚɪɪɿ ɏɚɪɪɿɫ ɡ ɮɿɪɦɢ AI Corporation ɪɨɡɪɨɛɢɜ ɫɢɫɬɟɦɭ INTELLECT; 
ɜɨɧɚ ɡɞɿɣɫɧɸɜɚɥɚ ɜɡɚєɦɨɞɿɸ ɡ ɛɚɡɚɦɢ ɞɚɧɢɯ ɿ ɿɧɮɨɪɦɚɰɿɣɧɢɦɢ ɫɢɫɬɟɦɚɦɢ ɜ 
ɝɚɥɭɡɿ ɮɿɧɚɧɫɿɜ, ɦɚɪɤɟɬɢɧɝɭ, ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɤɟɪɭɜɚɧɧɹ. ɋɢɫɬɟɦɚ SCRIPTS, 
ɫɬɜɨɪɟɧɚ ɮɿɪɦɨɸ Cognitive Systems Instruments, є ɿɧɲɢɦ ɩɪɢɤɥɚɞɨɦ ɩɨɞɿɛɧɢɯ 
ɫɢɫɬɟɦ. ɉɪɨɝɪɚɦɚ NaturalLink, ɫɩɪɨɟɤɬɨɜɚɧɚ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ ɏɚɪɪɿ Ɍɟɧɧɚɧɬɚ 
ɜ Texas Instruments, ɫɥɭɠɢɬɶ ɿɧɬɟɪɮɟɣɫɨɦ ɡ ɦɿɤɪɨɤɨɦɩ'ɸɬɟɪɚɦɢ. Ʉɨɦɩ’ɸɬɟɪɧɚ 
ɫɢɫɬɟɦɚ ELIZA, ɩɪɢɪɨɞɧɨ-ɦɨɜɧɢɣ ɩɚɤɟɬ, ɳɨ ɿɦɿɬɭє ɪɨɛɨɬɭ ɩɫɢɯɨɥɨɝɚ, ɪɟɚɝɭє 
ɧɚ ɤɥɸɱɨɜɿ ɫɥɨɜɚ, ɳɨ ɬɪɚɩɥɹɸɬɶɫɹ ɜ ɪɟɱɟɧɧɹɯ ɩɚɰɿєɧɬɚ, ɿ ɞɚє ɡɚɩɪɨɝɪɚɦɨɜɚɧɿ 
ɪɟɤɨɦɟɧɞɚɰɿʀ, ʉɪɭɧɬɭɸɱɢɫɶ ɧɚ ɧɢɯ. əɤɢɣɫɶ ɱɚɫ ELIZA ɜɜɚɠɚɥɚɫɹ 
ɧɚɣɫɟɪɣɨɡɧɿɲɨɸ ɩɪɨɝɪɚɦɨɸ ɭ ɞɚɧɿɣ ɝɚɥɭɡɿ. Ⱥɜɬɨɪ ɫɢɫɬɟɦɢ ELIZA Ⱦɠɨɡɟɮ 
ȼɚɣɰɟɧɛɚɭɦ ɫɬɜɟɪɞɠɭɜɚɜ ɧɚɜɿɬɶ, ɳɨ ɣɨɝɨ ɞɿɬɢɳɟ ɦɨɠɟ ɜɢɤɨɧɭɜɚɬɢ ɪɨɥɶ 
ɤɨɧɫɭɥɶɬɚɧɬɚ-ɥɿɤɚɪɹ. 

Ɇɟɬɨɸ ɜɫɿɯ ɪɨɛɿɬ, ɳɨ ɜɢɤɨɧɭɸɬɶɫɹ ɜ ɝɚɥɭɡɿ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ, 
ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɪɨɡɯɨɞɠɟɧɶ ɜ ɩɿɞɯɨɞɚɯ ɞɨ ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ, є ɫɬɜɨɪɟɧɧɹ 
ɩɪɨɝɪɚɦ ɞɥɹ ɫɩɪɢɣɧɹɬɬɹ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ, ɹɤɚ ɛ ɧɟ ɞɭɠɟ ɜɿɞɪɿɡɧɹɥɚɫɹ ɜɿɞ 
ɫɩɪɢɣɧɹɬɬɹ ɦɨɜɢ ɥɸɞɢɧɨɸ. ɋɬɜɨɪɸɜɚɧɿ ɩɪɨɝɪɚɦɢ, ɹɤ ɩɪɚɜɢɥɨ, ɩɪɚɰɸɸɬɶ ɡ 
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ɬɟɤɫɬɨɜɢɦ ɦɚɬɟɪɿɚɥɨɦ, ɹɤɢɣ ɚɛɨ ɜɜɨɞɢɬɶɫɹ ɡ ɤɥɚɜɿɚɬɭɪɢ, ɚɛɨ ɡɱɢɬɭєɬɶɫɹ 
ɫɩɟɰɿɚɥɶɧɢɦ ɫɤɚɧɭɜɚɥɶɧɢɦ ɩɪɢɫɬɪɨєɦ. Ɂɜɭɤɨɜɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɿ ɫɢɧɬɟɡ ɦɨɜɢ, 
ɹɤ ɛɚɱɢɦɨ,  ɜɿɞɿɝɪɚɜɚɬɢɦɭɬɶ ɜɫɟ ɜɚɠɥɢɜɿɲɭ ɪɨɥɶ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɩɪɨɛɥɟɦɢ 
ɫɩɿɥɤɭɜɚɧɧɹ ɡ ɤɨɦɩ’ɸɬɟɪɨɦ ɧɚ ɩɪɢɪɨɞɧɿɣ ɦɨɜɿ.  

Ɉɞɧɢɦ ɡ ɩɿɞɯɨɞɿɜ ɞɨ ɫɩɿɥɤɭɜɚɧɧɹ ɡ ɤɨɦɩ’ɸɬɟɪɨɦ ɧɚ ɩɪɢɪɨɞɧɿɣ ɦɨɜɿ є 
ɦɟɬɨɞ ɤɥɸɱɨɜɢɯ ɫɥɿɜ. Ⱥɧɚɥɿɡ ɤɥɸɱɨɜɢɯ ɫɥɿɜ – ɦɟɬɨɞ ɚɧɚɥɿɡɭ ɪɟɱɟɧɶ ɧɚ 
ɩɪɟɞɦɟɬ ɧɚɹɜɧɨɫɬɿ ɤɥɸɱɨɜɢɯ ɫɥɿɜ, ɹɤɿ ɦɨɠɟ ɪɨɡɩɿɡɧɚɜɚɬɢ ɤɨɦɩ'ɸɬɟɪ. Ʉɥɸɱɨɜɿ 
ɫɥɨɜɚ ɫɬɚɸɬɶ ɡɧɚɱɟɧɧɹɦɢ ɨɛ'єɤɬɿɜ ɩɪɟɞɢɤɚɬɿɜ. ɉɪɢ ɬɚɤɨɦɭ ɩɿɞɯɨɞɿ ɜɚɠɥɢɜɚ ɧɟ 
ɝɪɚɦɚɬɢɱɧɚ ɫɬɪɭɤɬɭɪɚ ɪɟɱɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɩɪɨɝɪɚɦɚ ɧɟ ɚɧɚɥɿɡɭє ɡɜ'ɹɡɤɿɜ ɦɿɠ 
ɫɥɨɜɚɦɢ ɿ ɪɟɚɝɭє ɨɞɧɚɤɨɜɨ ɧɚ ɪɿɡɧɿ ɜɚɪɿɚɧɬɢ ɜɯɿɞɧɨɝɨ ɬɟɤɫɬɭ, ɚ  ɥɢɲɟ ɧɚɹɜɧɿɫɬɶ 
ɤɥɸɱɨɜɢɯ ɫɥɿɜ. 

Ⱦɨɛɪɿ ɪɟɡɭɥɶɬɚɬɢ, ɹɤ ɛɭɥɨ ɩɨɤɚɡɚɧɨ, ɞɚє ɤɨɧɬɟɤɫɬɧɨ-ɜɿɥɶɧɢɣ ɚɧɚɥɿɡ (Ʉȼ-
ɚɧɚɥɿɡ). ɉɨɛɭɞɨɜɚ ɛɭɞɶ-ɹɤɨʀ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ ɩɿɞɩɨɪɹɞɤɨɜɭєɬɶɫɹ ɞɟɹɤɨɦɭ 
ɧɚɛɨɪɭ ɩɪɚɜɢɥ, ɹɤɢɣ ɧɚɡɢɜɚɸɬɶ ɝɪɚɦɚɬɢɤɨɸ. ɉɪɚɜɢɥɚ ɝɪɚɦɚɬɢɤɢ ɞɢɤɬɭɸɬɶ 
ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɩɪɨɯɨɞɠɟɧɧɹ ɫɢɦɜɨɥɿɜ ɿ ɪɹɞɤɿɜ ɫɢɦɜɨɥɿɜ, ɳɨ ɭɬɜɨɪɸɸɬɶ 
ɞɨɡɜɨɥɟɧɿ ɦɨɜɨɸ ɪɟɱɟɧɧɹ. ɍ Ʉȼ-ɝɪɚɦɚɬɢɤɚɯ ɮɪɚɡɢ ɤɥɚɫɢɮɿɤɭɸɬɶ ɡɚɥɟɠɧɨ 
ɥɢɲɟ ɜɿɞ ʀɯɧɶɨʀ ɜɧɭɬɪɿɲɧɶɨʀ ɫɬɪɭɤɬɭɪɢ. ɍ ɤɨɧɬɟɤɫɬɧɨ-ɡɚɥɟɠɧɢɯ ɝɪɚɦɚɬɢɤɚɯ, 
ɧɚɜɩɚɤɢ, ɚɧɚɥɿɡ ɤɨɧɫɬɪɭɤɰɿʀ ɡɚɥɟɠɢɬɶ ɜɿɞ ɤɨɧɬɟɤɫɬɭ, ɜ ɹɤɨɦɭ ɦɿɫɬɢɬɶɫɹ 
ɤɨɧɫɬɪɭɤɰɿɹ. 

ɇɚɩɪɢɤɥɚɞ, ɩɪɢɩɭɫɬɢɦɢɦ є ɪɟɱɟɧɧɹ 
Ɇɟɪɿ ɱɢɬɚє ɤɧɢɠɤɢ. 
ȼɨɧɨ ɜɿɞɩɨɜɿɞɚє ɜɠɟ ɡɧɚɣɨɦɿɣ ɫɭɛ’єɤɬɧɨ-ɜɟɪɛɚɥɶɧɨ-ɨɛ’єɤɬɧɿɣ ɫɬɪɭɤɬɭɪɿ. 

Ɂɧɚɱɟɧɧɹ ɰɶɨɝɨ ɪɟɱɟɧɧɹ ɦɨɠɧɚ ɡɪɨɡɭɦɿɬɢ, ɧɟ ɡɜɟɪɬɚɸɱɢɫɶ ɧɿ ɞɨ ɹɤɢɯ ɿɧɲɢɯ 
ɪɟɱɟɧɶ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɨɧɨ ɩɿɞɞɚєɬɶɫɹ ɚɧɚɥɿɡɭ ɹɤ ɨɤɪɟɦɚ ɧɟɡɚɥɟɠɧɚ ɨɞɢɧɢɰɹ. 

ɉɪɢɪɨɞɧɚ ɦɨɜɚ, ɨɞɧɚɤ, ɦɿɫɬɢɬɶ ɛɚɝɚɬɨ ɩɪɢɤɥɚɞɿɜ ɤɨɧɬɟɤɫɬɧɨ-ɡɚɥɟɠɧɢɯ 
ɪɟɱɟɧɶ. Ɋɨɡɝɥɹɧɟɦɨ ɪɟɱɟɧɧɹ 

Ⱦɠɨɧ ɪɨɡɦɨɜɥɹɜ ɿɡ Ⱦɠɨ, ɩɟɪɟɞ ɬɢɦ ɹɤ ɜɿɧ ɩɿɲɨɜ ɧɚ 
ɫɧɿɞɚɧɨɤ.  

ɍ ɞɚɧɨɦɭ ɪɟɱɟɧɧɿ ɡɚɣɦɟɧɧɢɤ "ɜɿɧ" ɧɟɨɞɧɨɡɧɚɱɧɢɣ. ɇɟɡɪɨɡɭɦɿɥɨ, 
ɡɚɣɦɟɧɧɢɤ "ɜɿɧ" ɡɚɦɿɳɚє "Ⱦɠɨɧɚ" ɱɢ "Ⱦɠɨ". ɏɨɱɚ ɩɪɢɪɨɞɧɿ ɦɨɜɢ ɡɨɜɫɿɦ ɧɟ 
ɫɬɪɚɠɞɚɸɬɶ ɜɿɞ ɬɚɤɨʀ ɧɟɨɞɧɨɡɧɚɱɧɨɫɬɿ, ɦɨɠɧɚ ɫɬɜɨɪɢɬɢ ɦɨɜɭ, ɭɫɿ ɪɟɱɟɧɧɹ ɹɤɨʀ 
ɦɚɸɬɶ ɫɟɧɫ, ɡɪɨɡɭɦɿɥɢɣ ɡ ɬɟɤɫɬɭ ɫɚɦɟ ɰɶɨɝɨ ɪɟɱɟɧɧɹ, ɩɨɡɚ ɡɚɥɟɠɧɿɫɬɸ ɜɿɞ 
ɤɨɧɬɟɤɫɬɭ. ɋɚɦɟ ɬɚɤɿ ɪɟɱɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ ɩɿɞɯɨɞɿ, ɨɪɿєɧɬɨɜɚɧɨɦɭ ɧɚ 
Ʉȼ-ɝɪɚɦɚɬɢɤɢ. 

ɉɪɨɥɨɝ є ɡɪɭɱɧɢɦ ɡɚɫɨɛɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɿɞɯɨɞɭ, ɡɜ'ɹɡɚɧɢɦ ɿɡ 
ɡɚɫɬɨɫɭɜɚɧɧɹɦ Ʉȼ-ɝɪɚɦɚɬɢɤ, ɞɨ ɨɛɪɨɛɤɢ ɤɨɧɫɬɪɭɤɰɿɣ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ. Ʉȼ-
ɩɪɚɜɢɥɚ ɦɨɠɭɬɶ ɛɭɬɢ ɡɚɩɢɫɚɧɿ ɭ ɜɢɝɥɹɞɿ ɬɜɟɪɞɠɟɧɶ ɉɪɨɥɨɝɭ. Ɂɚɞɚɱɚ 
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ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɪɟɱɟɧɶ ɡɜɨɞɢɬɶɫɹ ɞɨ ɡɚɞɚɱɿ ɞɨɤɚɡɭ ɧɚɛɨɪɭ ɬɜɟɪɞɠɟɧɶ, ɳɨ 
ɡɚɞɚɸɬɶ ɝɪɚɦɚɬɢɱɧɭ ɫɬɪɭɤɬɭɪɭ ɦɨɜɢ. 

ɉɿɞ ɱɚɫ ɫɢɧɬɚɤɫɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɟɥɟɦɟɧɬɢ ɪɟɱɟɧɧɹ ɚɧɚɥɿɡɭɸɬɶ ɜɿɞɩɨɜɿɞɧɨ 
ɞɨ ɝɪɚɦɚɬɢɱɧɢɯ ɩɪɚɜɢɥ. Ɍɚɤɢɣ ɚɧɚɥɿɡ ɜɢɦɚɝɚє ɪɨɡɞɿɥɟɧɧɹ ɪɟɱɟɧɧɹ ɧɚ ɫɤɥɚɞɨɜɿ 
ɱɚɫɬɢɧɢ: ɰɹ ɨɩɟɪɚɰɿɹ ɜɢɤɨɧɭєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɝɪɚɦɚɬɢɱɧɨɝɨ ɪɨɡɛɨɪɭ 
ɪɟɱɟɧɧɹ. 

Ɍɟɯɧɿɤɚ ɝɪɚɦɚɬɢɱɧɨɝɨ ɪɨɡɛɨɪɭ ɩɟɪɟɞɛɚɱɚє ɪɨɡɲɢɪɟɧɢɣ ɪɨɡɛɿɪ ɦɟɪɟɠɿ 
ɩɟɪɟɯɨɞɿɜ, ɪɨɡɛɿɪ ɤɨɧɫɬɪɭɤɰɿɣ ɡɧɢɡɭ-ɜɝɨɪɭ ɿ ɡɜɟɪɯɭ-ɜɧɢɡ. Ɋɨɡɲɢɪɟɧɢɣ ɪɨɡɛɿɪ 
ɦɟɪɟɠɿ ɩɟɪɟɯɨɞɿɜ ɩɨɥɹɝɚє ɜ ɪɨɡɞɿɥɟɧɧɿ ɪɟɱɟɧɧɹ ɧɚ ɜɫɟ ɦɟɧɲɿ ɿ ɦɟɧɲɿ ɱɚɫɬɢɧɢ 
ɞɨɬɢ, ɞɨɤɢ ɜɨɧɨ ɧɟ ɛɭɞɟ ɪɨɡɿɛɪɚɧɨ ɰɿɥɤɨɦ. ɉɪɢ ɪɨɡɛɨɪɿ ɧɚɝɨɪɭ ɚɧɚɥɿɡɨɜɿ 
ɩɿɞɞɚɸɬɶɫɹ ɜɫɿ ɫɥɨɜɚ, ɩɨɱɢɧɚɸɱɢ ɿɡ ɫɚɦɨɝɨ ɥɿɜɨɝɨ ɿ ɤɿɧɱɚɸɱɢ ɫɚɦɢɦ ɩɪɚɜɢɦ. 
Ⱦɿɸɱɢ, ɬɚɤɢɦ ɱɢɧɨɦ, ɦɨɠɧɚ ɜɢɜɟɫɬɢ ɛɭɞɶ-ɹɤɭ ɦɨɠɥɢɜɭ ɫɢɧɬɚɤɫɢɱɧɭ 
ɫɬɪɭɤɬɭɪɭ. ɉɪɢ ɚɧɚɥɿɡɿ ɡɜɟɪɯɭ-ɭɧɢɡ ɪɟɱɟɧɧɹ ɚɧɚɥɿɡɭєɬɶɫɹ, ɜɢɯɨɞɹɱɢ ɡ 
ɩɪɢɩɭɳɟɧɧɹ ɳɨɞɨ ɣɨɝɨ ɫɬɪɭɤɬɭɪɢ. Ɍɟɯɧɿɤɚ ɚɧɚɥɿɡɭ ɡɜɟɪɯɭ-ɭɧɢɡ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɨɞɧɿɣ ɿɡ ɩɪɨɝɪɚɦ ɞɚɧɨɝɨ ɩɚɪɚɝɪɚɮɭ. 

ɉɪɚɝɦɚɬɢɱɧɢɣ ɚɧɚɥɿɡ ɦɚє ɫɩɪɚɜɭ ɡ ɜɢɜɱɟɧɧɹɦ ɬɨɝɨ ɫɟɧɫɭ, ɳɨ ɥɸɞɢ 
ɜɤɥɚɞɚɸɬɶ ɭ ɪɟɱɟɧɧɿ, ɚ ɧɟ ɬɨɝɨ, ɹɤɢɣ ɜɢɪɚɠɚɸɬɶ ɫɥɨɜɚ ɰɶɨɝɨ ɪɟɱɟɧɧɹ ɫɚɦɿ ɩɨ 
ɫɨɛɿ. Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɜɿɞɩɨɜɿɞɞɸ ɧɚ ɩɢɬɚɧɧɹ "ɑɨɦɭ Ⱦɠɨɧ ɫɶɨɝɨɞɧɿ ɬɚɤɢɣ 
ɬɢɯɢɣ?" є ɜɫɟ-ɬɚɤɢ ɧɟ "ɋɶɨɝɨɞɧɿ ɜɿɧ ɳɟ ɧɟ ɝɨɜɨɪɢɜ". Ɂɚ ɰɢɦ ɩɢɬɚɧɧɹɦ ɫɬɨʀɬɶ 
ɡɨɜɫɿɦ ɿɧɲɢɣ ɡɦɿɫɬ, ɹɤɢɣ ɡɜɭɱɢɬɶ ɩɪɢɛɥɢɡɧɨ ɬɚɤ: "ɑɢɦ ɬɚɤ ɫɶɨɝɨɞɧɿ 
ɫɬɭɪɛɨɜɚɧɢɣ Ⱦɠɨɧ?". Ɂɞɚɬɧɿɫɬɶ ɞɚɬɢ ɜɿɞɩɨɜɿɞɶ ɧɚ ɰɟ ɩɢɬɚɧɧɹ, ɳɨ ɩɪɟɞɫɬɚɜɥɹє 
ɞɿɣɫɧɢɣ ɿɧɬɟɪɟɫ, ɚ ɧɟ ɧɚ ɣɨɝɨ ɛɭɤɜɚɥɶɧɟ ɮɨɪɦɭɥɸɜɚɧɧɹ, ɜɢɦɚɝɚє ɧɚɹɜɧɨɫɬɿ 
ɜɟɥɢɱɟɡɧɨɝɨ ɨɛɫɹɝɭ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɨɫɨɛɥɢɜɨɫɬɿ ɥɸɞɫɶɤɨɝɨ ɫɩɪɢɣɧɹɬɬɹ, 
ɪɨɞɢɧɧɢɯ ɜɿɞɧɨɲɟɧɶ ɿ ɩɨɱɭɬɬɿɜ ɥɸɞɟɣ. Ɍɚɤɢɣ ɩɿɞɯɿɞ ɞɨ ɩɪɨɛɥɟɦɢ ɫɩɿɥɤɭɜɚɧɧɹ 
ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ є ɨɞɧɢɦ ɡ ɧɚɣɛɿɥɶɲ ɫɤɥɚɞɧɢɯ, ɬɨɦɭ, ɬɭɬ ɩɨɤɢ ɜɚɠɤɨ 
ɞɨɫɹɝɬɢ ɹɤɢɯ-ɧɟɛɭɞɶ ɡɧɚɱɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ. 

Ⱥɧɚɥɿɡ ɤɥɸɱɨɜɢɯ ɫɥɿɜ ɞɨɡɜɨɥɹє ɩɪɨɝɪɚɦɿ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɡɚ ɿɧɬɟɪɮɟɣɫ 
ɦɿɠ ɦɚɲɢɧɨɸ ɿ ɥɸɞɢɧɨɸ, ɩɪɚɜɢɥɶɧɨ ɪɟɚɝɭɜɚɬɢ ɧɚ ɞɨɫɢɬɶ ɲɢɪɨɤɢɣ ɤɥɚɫ 
ɜɚɪɿɚɰɿɣ ɡɚɩɢɬɿɜ ɞɨ ɫɢɫɬɟɦɢ. Ɋɨɡɝɥɹɧɟɦɨ ɬɪɢ ɬɚɤɢɯ ɡɚɩɢɬɢ:  

Ɋɨɡɤɚɠɿɬь ɦɟɧɿ ɩɪɨ Ⱦɠɨɪɞɠɚ ȼɚɲɢɧɝɬɨɧɚ. 
Ⱦɚɣɬɟ ɦɟɧɿ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ Ⱦɠɨɪɞɠɚ ȼɚɲɢɧɝɬɨɧɚ. 
ɏɬɨ ɬɚɤɢɣ Ⱦɠɨɪɞɠ ȼɚɲɢɧɝɬɨɧ? 
Ʉɨɠɧɟ ɡ ɰɢɯ ɪɟɱɟɧɶ ɦɨɝɥɨ ɛ ɜɢɫɬɭɩɢɬɢ ɜ ɪɨɥɿ ɤɨɦɚɧɞɢ ɛɚɡɢ ɞɚɧɢɯ, ɳɨ 

ɡɚɩɢɬɭє ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɰɸ ɜɢɞɚɬɧɭ ɥɸɞɢɧɭ. ɏɨɱɚ ɪɟɱɟɧɧɹ ɪɨɡɪɿɡɧɹɸɬɶɫɹ ɡɚ 
ɫɬɪɭɤɬɭɪɨɸ, ɦɨɠɧɚ ɫɤɚɡɚɬɢ, ɳɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨ ɜɨɧɢ ɟɤɜɿɜɚɥɟɧɬɧɿ. Ʉɨɠɧɟ ɡ 
ɧɢɯ ɦɿɫɬɢɬɶ ɿɦ'ɹ Ⱦɠɨɪɞɠ ȼɚɲɢɧɝɬɨɧ. ɉɪɨɝɪɚɦɚ ɦɨɠɟ ɜɢɱɥɟɧɭɜɚɬɢ ɰɟ 
ɤɥɸɱɨɜɟ ɫɥɨɜɨɫɩɨɥɭɱɟɧɧɹ ɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɣɨɝɨ ɹɤ ɡɧɚɱɟɧɧɹ ɨɛ'єɤɬɚ 
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ɬɜɟɪɞɠɟɧɧɹ ȻȾ. Ⱦɿɸɱɢ ɬɚɤɢɦ ɱɢɧɨɦ, ɦɨɠɧɚ ɫɩɪɨɛɭɜɚɬɢ ɫɤɨɧɫɬɪɭɸɜɚɬɢ 
ɧɟɫɤɥɚɞɧɢɣ ɩɪɢɪɨɞɧɨ-ɦɨɜɧɢɣ ɿɧɬɟɪɮɟɣɫ ɿɡ ȻȾ. 

ȼɢɡɧɚɱɚɸɱɢ ɪɟɚɤɰɿɸ ɩɪɨɝɪɚɦɢ, ɜɚɪɬɨ ɩɪɢɞɿɥɢɬɢ ɭɜɚɝɭ ɫɥɨɜɚɦ, ɳɨ 
ɡɧɚɯɨɞɹɬɶɫɹ ɧɚ ɩɨɱɚɬɤɭ ɤɨɠɧɨʀ ɮɪɚɡɢ: ɪɨɡɤɚɠɿɬɶ (tell), ɞɚɣɬɟ (show), ɯɬɨ 
(who). ɉɟɪɲɿ ɞɜɚ ɡ ɧɢɯ ɦɨɠɧɚ ɬɪɚɤɬɭɜɚɬɢ ɹɤ ɡɚɩɢɬ ɧɚ ɜɫɸ ɿɧɮɨɪɦɚɰɿɸ, ɹɤɚ є ɜ 
ɧɚɹɜɧɨɫɬɿ ɩɪɨ Ⱦɠɨɪɞɠɚ ȼɚɲɢɧɝɬɨɧɚ. Ɍɪɟɬє, ɧɚɜɩɚɤɢ, ɦɨɠɟ ɜɤɚɡɭɜɚɬɢ ɧɚ ɬɟ, 
ɳɨ ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɩɨɬɪɿɛɧɚ ɥɢɲɟ ɱɚɫɬɢɧɚ ɰɿєʀ ɿɧɮɨɪɦɚɰɿʀ. əɤ ɛɚɱɢɦɨ, ɪɨɡɝɥɹɞ 
ɰɢɯ ɤɥɸɱɨɜɢɯ ɫɥɿɜ ɞɨɡɜɨɥɹє ɜɢɡɧɚɱɢɬɢ ɤɿɥɶɤɿɫɬɶ ɿ ɜɢɞ ɜɢɞɚɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. 

ɉɪɢ ɪɨɡɪɨɛɰɿ ɩɪɨɫɬɨɝɨ ɩɪɢɪɨɞɧɨ-ɦɨɜɧɨɝɨ ɿɧɬɟɪɮɟɣɫɭ ɦɨɠɧɚ ɩɪɢɣɧɹɬɢ 
ɧɚɫɬɭɩɧɿ ɩɪɢɩɭɳɟɧɧɹ ɳɨɞɨ ɤɨɦɚɧɞɧɢɯ ɪɟɱɟɧɶ, ɳɨ ɜɜɨɞɹɬɶɫɹ: 

1. ɋɬɪɭɤɬɭɪɚ ɤɨɦɚɧɞɢ ɧɟ ɜɩɥɢɜɚє ɧɚ ɜɢɛɿɪ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɭ ɧɿɣ ɫɥɿɜ. 
2. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɿ ɯɚɪɚɤɬɟɪɭ ɡɚɩɢɬɭɜɚɧɨʀ ɤɨɪɢɫɬɭɜɚɱɟɦ 

ɿɧɮɨɪɦɚɰɿʀ ɩɨɬɪɿɛɟɧ ɚɧɚɥɿɡ ɥɢɲɟ ɞɟɤɿɥɶɤɨɯ ɤɥɸɱɨɜɢɯ ɫɥɿɜ. 
Ɉɛɢɞɜɚ ɩɪɢɩɭɳɟɧɧɹ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɧɚ ɩɪɢɤɥɚɞɿ ɩɨɪɿɜɧɹɧɧɹ ɞɜɨɯ 

ɬɚɤɢɯ ɤɨɦɚɧɞɧɢɯ ɪɟɱɟɧɶ: 
Ɉɩɢɲɿɬь Ⱦɠɨɪɞɠɚ ȼɚɲɢɧɝɬɨɧɚ. 
Ɋɨɡɤɚɠɿɬь ɦɟɧɿ ɜɫɟ, ɳɨ ɜɿɞɨɦɨ ɩɪɨ ɠɢɬɬɹ ɿ 

ɞɿɹɥьɧɿɫɬь Ⱦɠɨɪɞɠɚ ȼɚɲɢɧɝɬɨɧɚ. 
Ⱦɪɭɝɚ ɩɪɨɩɨɡɢɰɿɹ ɦɿɫɬɢɬɶ ɛɚɝɚɬɨ ɫɬɨɪɨɧɧɿɯ ɫɥɿɜ. Ɍɚɤɿ ɫɥɨɜɚ ɿɝɧɨɪɭɸɬɶɫɹ, 

ɜɿɞɩɨɜɿɞɶ ɫɢɫɬɟɦɢ ɜɿɞ ɧɢɯ ɧɟ ɡɚɥɟɠɢɬɶ. 
Ƚɨɥɨɜɧɨɸ ɡɚɞɚɱɟɸ ɩɪɢ ɪɨɡɪɨɛɰɿ ɿɧɬɟɪɮɟɣɫɭ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭє ɫɥɨɜɧɢɤ 

ɤɥɸɱɨɜɢɯ ɫɥɿɜ, є ɚɧɚɥɿɡ ɪɟɱɟɧɶ, ɳɨ ɜɜɨɞɹɬɶɫɹ, ɡ ɦɟɬɨɸ ɜɢɞɿɥɟɧɧɹ ɤɥɸɱɿɜ. ɐɹ 
ɡɚɞɚɱɚ ɥɟɝɤɨ ɜɢɪɿɲɭєɬɶɫɹ ɜ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ. ɉɪɨɰɟɞɭɪɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɬɪɶɨɯ 
ɤɪɨɤɿɜ: 

1. ȼɜɟɞɟɧɧɹ ɤɨɦɚɧɞɢ ɹɤ ɪɹɞɤɚ ɫɢɦɜɨɥɿɜ. 
2. ɉɟɪɟɬɜɨɪɟɧɧɹ ɰɶɨɝɨ ɪɹɞɤɚ ɜ ɫɩɢɫɨɤ ɫɥɿɜ. 
3. ȱɞɟɧɬɢɮɿɤɚɰɿɹ ɤɥɸɱɨɜɢɯ ɫɥɿɜ. 
ɉɟɪɲɢɣ ɤɪɨɤ ɥɟɝɤɨ ɡɚɩɪɨɜɚɞɢɦɨ ɜ ɠɢɬɬɹ ɱɟɪɟɡ ɬɟ, ɳɨ ɪɹɞɨɤ є ɛɚɡɢɫɧɢɦ 

ɬɢɩɨɦ ɞɚɧɢɯ Ɍɭɪɛɨ-ɉɪɨɥɨɝɚ. Ⱦɪɭɝɢɣ ɤɪɨɤ ɜɢɦɚɝɚє ɧɚɩɢɫɚɧɧɹ ɩɪɚɜɢɥɚ, ɳɨ 
ɩɟɪɟɬɜɨɪɢɬɶ ɪɹɞɨɤ ɭ ɫɩɢɫɨɤ. Ɍɚɤɚ ɨɩɟɪɚɰɿɹ ɦɨɠɟ ɛɭɬɢ ɩɪɨɪɨɛɥɟɧɚ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɜɛɭɞɨɜɚɧɨɝɨ ɩɪɟɞɢɤɚɬɚ Ɍɭɪɛɨ-ɉɪɨɥɨɝɚ fronttoken (ɞɢɜ. ɞɨɞɚɬɨɤ 
Ⱥ). Ɍɪɟɬɿɣ ɤɪɨɤ ɦɨɠɟ ɛɭɬɢ ɪɟɚɥɿɡɨɜɚɧɢɣ ɞɜɨɦɚ ɫɩɨɫɨɛɚɦɢ. Ɉɞɢɧ ɡ ɧɢɯ 
ɩɨɥɹɝɚє ɜ ɡɚɞɚɧɧɿ ɜɫɿɯ ɤɥɸɱɨɜɢɯ ɫɥɿɜ (ɭɫɿɯ ʀɯɧɿɯ ɜɚɪɿɚɧɬɿɜ, ɹɤɳɨ ɬɚɤɿ ɿɫɧɭɸɬɶ) 
ɭ ɬɜɟɪɞɠɟɧɧɹɯ ɛɚɡɢ ɞɚɧɢɯ. Ɍɨɞɿ ɜɧɭɬɪɿɲɧɿ ɭɧɿɮɿɤɚɰɿɣɧɿ ɩɪɨɰɟɞɭɪɢ Ɍɭɪɛɨ-
ɉɪɨɥɨɝɚ ɡɦɨɠɭɬɶ ɡɿɫɬɚɜɢɬɢ ɟɥɟɦɟɧɬɢ ɪɟɱɟɧɧɹ ɡɿ ɡɧɚɱɟɧɧɹɦɢ, ɜɡɹɬɢɦɢ ɡ ȻȾ. 
əɤɳɨ ɡɿɫɬɚɜɥɟɧɧɹ ɜɞɚєɬɶɫɹ, ɜɿɞɛɭɜɚєɬɶɫɹ ɩɟɪɟɯɿɞ ɞɨ ɧɚɫɬɭɩɧɨʀ ɫɬɚɞɿʀ. ȱɧɲɢɣ 
ɫɩɨɫɿɛ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɤɥɸɱɨɜɿ ɫɥɨɜɚ ɜɢɡɧɚɱɚɸɬɶɫɹ ɩɨɡɢɰɿєɸ, ɳɨ ɜɨɧɢ 
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ɡɚɣɦɚɸɬɶ ɭ ɪɟɱɟɧɧɿ. ɐɟɣ ɫɩɨɫɿɛ ɰɿɥɤɨɦ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ ɱɚɫɬɨɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɜɢɡɧɚɱɟɧɢɯ ɝɪɚɦɚɬɢɱɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ. Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɤɥɸɱɨɜɢɦɢ ɦɨɠɭɬɶ 
ɜɜɚɠɚɬɢɫɹ ɩɟɪɲɟ ɣ ɨɫɬɚɧɧє ɫɥɨɜɚ ɪɟɱɟɧɧɹ, ɹɤ ɭ ɩɢɬɚɧɧɿ "Ⱦɟ ɡɧɚɯɨɞɢɬɶɫɹ 
Ȼɨɫɬɨɧ?" ɋɚɦɟ ɰɿ ɫɥɨɜɚ ɭɧɿɮɿɤɚɰɿɣɧɨʀ ɩɪɨɰɟɞɭɪɢ ɧɚɦɚɝɚɸɬɶɫɹ ɩɨɪɿɜɧɹɬɢ ɡ 
ɧɚɹɜɧɢɦɢ ɜ ɛɚɡɿ. Ɍɚɤ ɫɚɦɨ, ɹɤ ɿ ɜ ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ, ɭɫɩɿɲɧɟ ɡɿɫɬɚɜɥɟɧɧɹ ɞɚє 
ɩɪɨɝɪɚɦɿ ɡɦɨɝɭ ɩɨɱɚɬɢ ɜɢɤɨɧɚɧɧɹ ɧɚɫɬɭɩɧɢɯ ɤɪɨɤɿɜ. 

ɐɟɣ ɜɢɞ ɚɧɚɥɿɡɭ ɤɥɸɱɨɜɢɯ ɫɥɿɜ є ɩɪɢɤɥɚɞɨɦ ɞɭɠɟ ɩɪɨɫɬɨɝɨ 
ɝɪɚɦɚɬɢɱɧɨɝɨ ɪɨɡɛɨɪɭ ɤɨɦɚɧɞ ɤɨɪɢɫɬɭɜɚɱɚ. əɤɳɨ ɤɿɥɶɤɿɫɬɶ ɤɥɸɱɨɜɢɯ ɫɥɿɜ 
ɛɭɞɟ ɞɨɜɨɥɿ ɜɟɥɢɤɢɦ, ɬɨ ɡ ȻȾ ɦɨɠɧɚ ɛɭɞɟ ɨɬɪɢɦɭɜɚɬɢ ɞɨɤɥɚɞɧɿɲɭ ɿ ɬɨɱɧɿɲɭ 
ɿɧɮɨɪɦɚɰɿɸ. 

 

2.7.2. Ⱥɥɝɨɪɢɬɦɢ ɬɚ ɩɪɨɝɪɚɦɢ ɫɬɜɨɪɟɧɧɹ ɫɩɢɫɤɿɜ ɬɚ ɿɞɟɧɬɢɮɿɤɚɰɿʀ 
ɤɥɸɱɨɜɢɯ ɫɥɿɜ 

 

2.7.2.1. ɉɪɨɝɪɚɦɚ ɫɬɜɨɪɟɧɧɹ ɫɩɢɫɤɿɜ 

Ɉɡɧɚɣɨɦɢɜɲɢɫɶ ɡ ɨɫɧɨɜɚɦɢ ɦɟɬɨɞɭ ɚɧɚɥɿɡɭ ɤɥɸɱɨɜɢɯ ɫɥɿɜ, ɦɨɠɧɚ 
ɫɩɪɨɛɭɜɚɬɢ ɫɩɪɨɟɤɬɭɜɚɬɢ ɿ ɧɚɩɢɫɚɬɢ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɩɪɨɫɬɭ ɩɪɨɝɪɚɦɭ, 
ɳɨ ɚɧɚɥɿɡɭє ɫɥɨɜɚ ɜɯɿɞɧɨʀ ɩɪɨɩɨɡɢɰɿʀ. ɐɹ ɩɪɨɝɪɚɦɚ ɛɭɞɟ ɫɩɪɢɣɦɚɬɢ ɤɨɦɚɧɞɧɿ 
ɩɪɨɩɨɡɢɰɿʀ, ɩɟɪɟɬɜɨɪɸɜɚɬɢ ɰɿ ɩɪɨɩɨɡɢɰɿʀ ɜ ɫɩɢɫɨɤ ɫɥɿɜ ɿ ɜɢɜɨɞɢɬɢ ɰɟɣ ɫɩɢɫɨɤ 
ɧɚ ɟɤɪɚɧɿ. ȼɨɧɚ ɬɚɤɨɠ ɛɭɞɟ ɜɢɞɿɥɹɬɢ ɡɿ ɫɩɢɫɤɭ ɨɫɬɚɧɧє ɫɥɨɜɨ, ɚ ɩɨɬɿɦ 
ɜɢɞɚɜɚɬɢ ɰɟ ɫɥɨɜɨ ɧɚ ɟɤɪɚɧ. 

ȼɜɟɞɟɧɟ ɤɨɪɢɫɬɭɜɚɱɟɦ ɪɟɱɟɧɧɹ ɩɪɢɜɫɜɨɸєɬɶɫɹ ɡɦɿɧɧɿɣ Sentence. 

ɉɟɪɟɬɜɨɪɟɧɧɹ ɪɹɞɤɚ ɜ ɫɩɢɫɨɤ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɪɚɜɢɥɨɦ convers, ɳɨ ɛɭɥɨ 
ɩɪɢɜɟɞɟɧɨ ɜ 2.6. Ɂɜɟɪɬɚɧɧɹ ɞɨ convers ɦɚє ɜɢɝɥɹɞ 

 
convers(Sentence,list) 

ɚ ɫɚɦɟ ɩɪɚɜɢɥɨ ɜɢɝɥɹɞɚє ɹɤ 
 

convers(Str,[Head|Tail]):- 

fronttoken(Str,Head,Str1),!, 

convers(Str1,Tail). 

convers(_,[ ]). 

ɍ ɪɚɡɿ ɭɫɩɿɲɧɨɝɨ ɜɢɤɨɧɚɧɧɹ convers ɡɦɿɧɧɚ List ɦɿɫɬɢɬɢɦɟ ɫɩɢɫɨɤ 
ɫɥɿɜ ɪɟɱɟɧɧɹ. Ʉɨɠɟɧ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ – ɫɥɨɜɨ. 

Ⱦɚɥɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɢɠɱɟɧɚɜɟɞɟɧɨɝɨ ɩɪɚɜɢɥɚ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɿɞɟɧɬɢɮɿɤɚɰɿɹ ɨɫɬɚɧɧɶɨɝɨ ɟɥɟɦɟɧɬɚ ɫɩɢɫɤɭ 
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last_element([Head],Last_element):- 

Last_element = Head.  

last_element([_|Tail],Last_element):- 

last_element(Tail,Last_element). 

 

ɉɟɪɲɢɣ ɜɚɪɿɚɧɬ ɰɶɨɝɨ ɪɟɤɭɪɫɢɜɧɨɝɨ ɩɪɚɜɢɥɚ ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ 
Last_element ɨɫɬɚɧɧɿɣ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ. Ⱦɪɭɝɢɣ ɜɚɪɿɚɧɬ ɡɞɿɣɫɧɸє 
ɩɟɪɟɫɭɜɚɧɧɹ ɜ ɧɚɩɪɹɦɤɭ ɤɿɧɰɹ ɫɩɢɫɤɭ. 

ɉɪɨɝɪɚɦɚ "ɋɬɜɨɪɟɧɧɹ ɫɩɢɫɤɭ" (ɥɿɫɬɢɧɝ 2.8) ɪɟɚɥɿɡɭє ɦɟɬɨɞ ɚɧɚɥɿɡɭ 
ɤɥɸɱɨɜɢɯ ɫɥɿɜ. ȼɨɧɚ ɦɨɠɟ ɩɨɫɥɭɠɢɬɢ ɛɚɡɢɫɨɦ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɿɧɲɢɯ, 
ɞɟɬɚɥɶɧɿɲɟ ɪɨɡɪɨɛɥɟɧɢɯ ɩɪɚɤɬɢɱɧɢɯ ɩɪɨɝɪɚɦ. ɍ ɧɿɣ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɡɚɫɨɛɢ 
Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɞɥɹ ɪɨɛɨɬɢ ɡ ɜɿɤɧɚɦɢ. Ɂɚɫɬɨɫɨɜɚɧɟ ɬɚɤɨɠ ɩɪɚɜɢɥɨ 
print_list, ɹɤɟ ɪɨɡɞɪɭɤɨɜɭє ɫɩɢɫɨɤ. 

 
Ʌɿɫɬɢɧɝ 2.8 

/* ɉɪɨɝɪɚɦɚ: ɋɬɜɨɪɟɧɧɹ ɫɩɢɫɤɭ. Ɏɚɣɥ: PROG1101.PRO */ 
/* ɉɪɢɡɧɚɱɟɧɧɹ: ɉɟɪɟɬɜɨɪɟɧɧɹ ɜɯɿɞɧɨɝɨ ɪɟɱɟɧɧɹ */ 
/* ɭ ɫɩɢɫɨɤ ɫɥɿɜ ɿ ɜɢɬɹɝ ɡ ɧьɨɝɨ */ 
/* ɨɫɬɚɧɧьɨɝɨ ɫɥɨɜɚ. */ 
domains 

str_list = symbol * str = string 

predicates 

convers(str,str_list) 

print_list(str_list) 

do_convert_and_print 

find_last_word(str_list) 

last_element(str_list,symbol) 

goal 

do_convert_and_print. 

clauses 

/* ɩɪɚɜɢɥɨ, ɳɨ ɩɟɪɟɬɜɨɪɸє ɜɯɿɞɧɢɣ ɪɹɞɨɤ ɭ ɫɩɢɫɨɤ ɫɥɿɜ */ 
convers(Str,[Head|Tail]):- 

fronttoken(Str,Head,Str1),!, 

convers(Str1,Tail). 

convers(_,[ ]). 

/* ɩɪɚɜɢɥɨ ɞɥɹ ɪɨɡɞɪɭɤɭ ɫɩɢɫɤɭ */ 
print_list([ ]). 
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print_list([Head|Tail]):- 

write(" ",Head), nl, 

print_list(Tail). 

/* ɩɪɚɜɢɥɨ ɞɥɹ ɩɨɲɭɤɭ ɨɫɬɚɧɧьɨɝɨ ɟɥɟɦɟɧɬɚ ɫɩɢɫɤɭ */ 
last_element([Head],Last_element):- 

Last_element = Head.  

last_element([_|Tail],Last_element):- 

last_element(Tail,Last_element). 

/* ɩɪɚɜɢɥɨ ɞɥɹ ɩɨɲɭɤɭ ɿ ɪɨɡɞɪɭɤɭ ɨɫɬɚɧɧьɨɝɨ ɟɥɟɦɟɧɬɚ 
ɫɩɢɫɤɭ */ 
find_last_word(List) :- 

last_element(List,LName), 

nl, write(" Here is the last word : ",Lname), nl. 

/* ɩɪɚɜɢɥɨ ɞɥɹ ɰɿɥьɨɜɨɝɨ ɡɚɬɜɟɪɞɠɟɧɧɹ */ 
do_convert_and_print :- 

makewindow(1,7,7,"",0,0,25,80), 

makewindow(2,7,7," A List Maker ",1,10,23,40), 

nl, write(" PLEASE TYPE IN A SENTENCE."), 

cursor(3,6), readln(Sentence), 

nl, write(" THE INPUT SENTENCE IS "), nl, nl, 

write(" ",Sentence), nl,nl, 

write(" THE OUTPUT LIST OF WORDS IS "), nl, nl, 

convers(Sentence,List), 

print_list(List), 

find_last_word(List), 

nl, write(" PRESS THE SPACE BAR."), 

readchar(_), 

clearwindow, 

exit. 

/*****   ɤɿɧɟɰь ɩɪɨɝɪɚɦɢ  *****/  
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ɍɹɜɥɟɧɧɹ ɩɪɨ ɯɚɪɚɤɬɟɪ ɞɿɚɥɨɝɭ ɡ ɰɿєɸ ɩɪɨɝɪɚɦɨɸ ɦɨɠɧɚ ɨɞɟɪɠɚɬɢ ɡ  
ɪɢɫ. 2.17. ɇɚ ɜɯɿɞ ɩɪɨɝɪɚɦɢ ɬɭɬ ɩɨɞɚɧɟ ɪɟɱɟɧɧɹ: 

 

a man loves a woman 

┌──────── A List Maker ───────┐ 
│ PLEASE TYPE IN A SENTENCE.  │ 
│     a man loves a woman     │ 
│ THE INPUT SENTENCE IS       │ 
│     a man loves a woman     │ 
│ THE OUTPUT LIST OF WORDS IS │ 
│     a                       │ 
│     man                     │ 
│     loves                   │ 
│     a                       │ 
│     woman                   │ 
│ THE OUTPUT LIST OF WORDS IS │ 
│ Here is a last word: woman  │ 
│ PRESS THE SPACE BAR.        │ 
└─────────────────────────────┘ 
Ɋɢɫ. 2.17. Ⱦɿɚɥɨɝ ɡ ɩɪɨɝɪɚɦɨɸ “ɋɬɜɨɪɟɧɧɹ ɫɩɢɫɤɭ” 

 

Ɂɜɟɪɧɿɬɶ ɭɜɚɝɭ ɧɚ ɜɿɞɫɭɬɧɿɫɬɶ ɧɚɩɪɢɤɿɧɰɿ ɪɟɱɟɧɧɹ ɤɪɚɩɤɢ '.'. əɤɛɢ ɤɪɚɩɤɚ 
ɫɬɨɹɥɚ, ɬɨ ɜɨɧɚ ɬɪɚɤɬɭɜɚɥɚɫɹ ɛ ɩɪɨɝɪɚɦɨɸ ɹɤ ɨɤɪɟɦɢɣ ɚɬɨɦ; ɿ ɩɪɟɞɢɤɚɬ 
last_element ɩɪɢɫɜɨʀɜ ɛɢ ɤɪɚɩɤɭ ɡɦɿɧɧɿɣ Last_element. Ɉɬɠɟ, ɤɪɚɩɤɚ 
ɩɨɜɢɧɧɚ ɛɭɬɢ ɜɢɩɭɳɟɧɚ, ɬɨɦɭ ɳɨ ɜɨɧɚ ɧɟ ɦɨɠɟ ɡɪɨɛɢɬɢ ɧɿɹɤɨɝɨ ɜɧɟɫɤɭ ɜ 
ɩɪɨɰɟɫ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɧɚɤɚɡɭ. 

 

2.7.2.2. ɉɪɨɝɪɚɦɚ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɤɥɸɱɨɜɢɯ ɫɥɿɜ 

əɤ ɜɠɟ ɛɭɥɨ ɫɤɚɡɚɧɨ ɜ ɩɨɩɟɪɟɞɧɶɨɦɭ ɪɨɡɞɿɥɿ, ɿɧɬɟɪɮɟɣɫɧɚ ɫɢɫɬɟɦɚ, 
ɿɞɟɧɬɢɮɿɤɭɸɱɢ ɫɥɨɜɚ, ɦɨɠɟ ɦɚɬɢ ɩɨɬɪɟɛɭ ɜ ɞɨɫɬɭɩɿ ɞɨ ȻȾ. ɉɨɤɚɠɟɦɨ, ɹɤ 
ɫɬɜɨɪɢɬɢ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɩɪɨɝɪɚɦɭ, ɳɨ ɩɨɪɿɜɧɸє ɜɜɟɞɟɧɢɣ 
ɤɨɪɢɫɬɭɜɚɱɟɦ ɬɟɤɫɬ ɿɡ ɞɚɧɢɦɢ, ɳɨ ɡɛɟɪɿɝɚɸɬɶɫɹ ɜ ɛɚɡɿ. 

Ɂɚɩɢɬ ɞɨ ȻȾ ɭ ɮɨɪɦɿ ɤɨɦɚɧɞɢ ɫɤɥɚɞɚєɬɶɫɹ ɡɿ ɫɥɿɜ, ɞɟɹɤɿ ɡ ɹɤɢɯ ɩɨɜɢɧɧɿ 
ɛɭɬɢ ɪɨɡɩɿɡɧɚɧɿ ɹɤ ɤɥɸɱɨɜɿ. Ⱦɥɹ ɰɶɨɝɨ ɪɹɞɨɤ, ɳɨ ɦɿɫɬɢɬɶ ɬɟɤɫɬ ɤɨɦɚɧɞɢ, 
ɪɨɡɞɿɥɹɸɬɶ ɧɚ ɫɥɨɜɚ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ɫɩɢɫɤɭ. Ʉɨɠɧɟ ɫɥɨɜɨ ɫɩɢɫɤɭ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɿɞ ɱɚɫ ɫɩɪɨɛɢ ɩɨɪɿɜɧɹɬɢ ɣɨɝɨ ɡɿ ɡɧɚɱɟɧɧɹɦɢ ɨɛ'єɤɬɿɜ 
ɜɢɡɧɚɱɟɧɢɯ ɬɜɟɪɞɠɟɧɶ ɛɚɡɢ ɞɚɧɢɯ. əɤɳɨ ɩɨɪɿɜɧɹɧɧɹ ɜɞɚєɬɶɫɹ, ɬɨ ɰɿ ɡɧɚɱɟɧɧɹ 
ɩɪɢɫɜɨɸɸɬɶɫɹ ɡɦɿɧɧɢɦ, ɹɤɿ ɜɢɤɨɪɢɫɬɚɧɿ ɞɥɹ ɜɢɤɥɢɤɭ ɩɪɚɜɢɥ. Ɉɩɢɫɚɧɚ ɬɟɯɧɿɤɚ 
ɞɟɦɨɧɫɬɪɭєɬɶɫɹ ɧɚ ɩɪɢɤɥɚɞɿ ɩɪɨɝɪɚɦɢ "Ʉɥɸɱɨɜɿ ɫɥɨɜɚ". 

ɉɪɢɩɭɫɬɢɦɨ, ɳɨ ɧɟɨɛɯɿɞɧɨ ɫɬɜɨɪɢɬɢ ɿɧɬɟɪɮɟɣɫ ɞɨ "Ȼɚɡɢ ɞɚɧɢɯ ɝɪɢ ɭ 
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ɮɭɬɛɨɥ", ɪɨɡɪɨɛɥɟɧɨʀ ɜ ɪɨɡɞ. 3. ɉɨɬɪɿɛɧɨ ɜɢɞɿɥɢɬɢ ɩɪɿɡɜɢɳɚ ɝɪɚɜɰɿɜ ɬɚɤ, ɳɨɛ 
ɦɨɠɧɚ ɛɭɥɨ ɞɚɜɚɬɢ ɜɿɞɩɨɜɿɞɿ ɧɚ ɡɚɩɢɬɢ ɩɪɨ ɧɢɯ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɩɪɨɝɪɚɦɚ 
ɩɨɜɢɧɧɚ ɦɿɫɬɢɬɢ ɩɪɚɜɢɥɚ, ɳɨ ɞɚɸɬɶ ɡɦɨɝɭ ɨɬɪɢɦɭɜɚɬɢ ɩɨɜɧɟ ɿɦ'ɹ ɝɪɚɜɰɹ ɡ 
ɬɜɟɪɞɠɟɧɧɹ ȻȾ dplayer ɿ ɜɢɥɭɱɚɬɢ ɡ ɰɶɨɝɨ ɿɦɟɧɿ (ɳɨ ɡɛɟɪɿɝɚєɬɶɫɹ ɹɤ ɨɞɢɧ-
єɞɢɧɢɣ ɟɥɟɦɟɧɬ ɞɚɧɢɯ) ɩɪɿɡɜɢɳɟ. 

Ⱦɥɹ ɡɞɿɣɫɧɟɧɧɹ ɞɪɭɝɨʀ ɡ ɩɟɪɟɪɚɯɨɜɚɧɢɯ ɨɩɟɪɚɰɿɣ ɩɪɨɝɪɚɦɚ ɩɨɜɢɧɧɚ 
ɩɟɪɟɬɜɨɪɸɜɚɬɢ ɩɨɜɧɟ ɿɦ'ɹ ɝɪɚɜɰɹ ɜ ɫɩɢɫɨɤ, ɳɨ ɦɿɫɬɢɬɶ ɨɤɪɟɦɨ ɿɦ'ɹ ɿ ɩɪɿɡɜɢɳɟ 
ɝɪɚɜɰɹ, ɚ ɩɨɬɿɦ ɲɭɤɚɬɢ ɜ ɰɶɨɦɭ ɫɩɢɫɤɭ ɨɫɬɚɧɧɿɣ ɟɥɟɦɟɧɬ. ɇɚɣɿɫɬɨɬɧɿɲɚ 
ɱɚɫɬɢɧɚ ɩɪɚɜɢɥɚ, ɹɤɟ ɪɟɚɥɿɡɭє ɰɸ ɨɩɟɪɚɰɿɸ, ɜɢɝɥɹɞɚє ɹɤ 

 

do_trick :- 

dplayer(P_name,T_name,_,_,_,_,_,_), 

D_name = P_name, 

write(" ",D_name," ",T_name),nl, 

convers(D_name,D_list), 

last_element(D_list,L_name), 

write(" Last name = ",L_name),nl,nl, 

fail. 
 

ɉɨɜɧɟ ɿɦ'ɹ ɝɪɚɜɰɹ ɩɪɢɜɥɚɫɧɸєɬɶɫɹ ɡɦɿɧɧɿɣ D_name. Ɂɧɚɱɟɧɧɹ ɡɦɿɧɧɨʀ 
ɨɛɪɨɛɥɹєɬɶɫɹ ɩɪɚɜɢɥɨɦ convers, ɳɨ ɫɬɜɨɪɸє ɫɩɢɫɨɤ, ɹɤɢɣ ɫɤɥɚɞɚєɬɶɫɹ ɡ 
ɿɦɟɧɿ ɿ ɩɪɿɡɜɢɳɚ ɝɪɚɜɰɹ. ɉɪɚɜɢɥɨ Last_element ɩɪɢɜɥɚɫɧɸє ɡɧɚɱɟɧɧɹ 
ɨɫɬɚɧɧɶɨɝɨ ɟɥɟɦɟɧɬɚ ɫɩɢɫɤɭ ɡɦɿɧɧɿɣ L_name. 

 

          ────── FootBall Database Query ──────┐ 
 │  Dan Marino  Miami Dolphins         │ 
 │  Last name = Marino                 │ 
 │  Richart Dent  Chicago Bears        │ 
 │  Last name = Dent                   │ 
 │  Bernie Kosar  Cleveland Brown      │ 
 │  Last name = Kosar                  │ 
 │  Doug Cosbie  Dallas Cowboys        │ 
 │  Last name = Cosbie                 │ 
 │  Mark Malone  Pittsburgh            │ 
 │  Last name = Malone                 │ 
 │no more names                        │ 
 │Finished                             │ 
 └─────────────────────────────────────┘ 
Ɋɢɫ. 2.18. Ɋɟɡɭɥьɬɚɬ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ “Ʉɥɸɱɨɜɿ ɫɥɨɜɚ” 
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ɉɪɨɝɪɚɦɚ "Ʉɥɸɱɨɜɿ ɫɥɨɜɚ" ɧɚɜɟɞɟɧɚ ɭ ɥɿɫɬɢɧɝɭ 2.9. ɉɪɨɝɪɚɦɚ 
ɜɢɤɨɪɢɫɬɨɜɭє ɡɚɫɨɛɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɞɥɹ ɪɨɛɨɬɢ ɡ ɜɿɤɧɚɦɢ, ɳɨ ɞɚє ɡɦɨɝɭ 
ɩɨɞɚɬɢ ɭ ɧɚɨɱɧɿɲɿɣ ɮɨɪɦɿ ɮɭɧɤɰɿʀ ɩɪɨɝɪɚɦɢ, ɚ ɬɚɤɨɠ ɪɨɡɞɪɭɤɭɜɚɬɢ ʀʀ 
ɜɿɞɩɨɜɿɞɿ. Ɋɟɡɭɥɶɬɚɬ ɪɨɛɨɬɢ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 2.18. ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɩɨɜɧɟ ɿɦ'ɹ 
ɝɪɚɜɰɿɜ, ʀɯɧɿ ɩɪɿɡɜɢɳɚ ɬɚ ɧɚɡɜɢ ɤɨɦɚɧɞ ɦɨɠɧɚ ɩɨɛɚɱɢɬɢ ɧɚ ɟɤɪɚɧɿ ɭ 
ɫɩɟɰɿɚɥɶɧɨɦɭ ɜɿɤɧɿ. 

 
 

Ʌɿɫɬɢɧɝ  2.9 

/* ɉɪɨɝɪɚɦɚ: Ʉɥɸɱɨɜɿ ɫɥɨɜɚ. Ɏɚɣɥ: PROG1102.PRO */ 
/* ɉɪɢɡɧɚɱɟɧɧɹ: Ɉɞɟɪɠɚɧɧɹ ɫɩɢɫɤɭ ɨɛ'єɤɬɿɜ ȻȾ. */ 

domains 

str_list = string * 

p_name, t_name, pos, height, college = string 

p_number, weight, nfl_exp = integer 

database 

dplayer(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

predicates 

do_trick 

assert_database 

clear_database 

player(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

convers(string,str_list) last_element(str_list,string) 

goal 

assert_database, 

makewindow(1,7,7,"",0,0,25,80), 

makewindow(2,7,7," FootBall Database Query ", 

2,10,22,50), nl,nl, do_trick, write("Finished"),nl, 

readchar(_), clear_database. 

clauses 

assert_database :- 

player(P_name,T_name,P_number,Pos,Ht,Wt,Exp, 

College), 

assertz( dplayer(P_name,T_name,P_number,Pos,Ht, 
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Wt,Exp,College) ), fail. 

assert_database :- !. 

clear_database :- 

retract( dplayer(_,_,_,_,_,_,_,_) ), 

fail. 

clear_database :- !. 

do_trick :- 

dplayer(P_name,T_name,_,_,_,_,_,_), 

D_name = P_name, 

write(" ",D_name," ",T_name),nl, 

convers(D_name,D_list), 

last_element(D_list,L_name), 

write(" Last name = ",L_name),nl,nl, 

fail. 

do_trick :- write("no more names"),nl. 

/* ɩɪɚɜɢɥɨ, ɳɨ ɩɟɪɟɬɜɨɪɢɬь ɜɯɿɞɧɢɣ ɪɹɞɨɤ ɭ ɫɩɢɫɨɤ */ 
/* ɫɥɿɜ */ 

convers(Str,[Head|Tail]):- 

fronttoken(Str,Head,Str1),!, 

convers(Str1,Tail). 

convers(_,[]). 

/* ɩɪɚɜɢɥɨ ɞɥɹ ɩɟɪɟɛɭɜɚɧɧɹ ɨɫɬɚɧɧьɨɝɨ ɟɥɟɦɟɧɬɚ ɫɩɢɫɤɭ */ 
last_element([Head],Last_element):- 

Last_element = Head. last_element([_|Tail],Last_element):- 

last_element(Tail,Last_element). 

/* ɛɚɡɚ ɞɚɧɢɯ */ 
player("Dan Marino","Miami Dolphins",13,"QB", 

"6-3",215,4,"Pittsburgh"). 

player("Richart Dent","Chicago Bears",95,"DE", 

"6-5",263,4,"Tennessee State"). 

player("Bernie Kosar","Cleveland Browns",19,"QB", 

"6-5",210,2,"Miami"). 

player("Doug Cosbie","Dallas Cowboy",84,"TE", 

"6-6",235,8,"Santa Clara"). 

player("Mark Malone","Pittsburgh Steelers",16,"QB", 

"6-4",223,7,"Arizona State"). 

/*****   ɤɿɧɟɰь ɩɪɨɝɪɚɦɢ  *****/  
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2.7.3. ɉɪɨɝɪɚɦɧɢɣ ɿɧɬɟɪɮɟɣɫ ɩɪɢɪɨɞɧɨɝɨ ɫɩɿɥɤɭɜɚɧɧɹ ɡ  
ɤɨɦɩ’ɸɬɟɪɨɦ ɭ ɛɚɡɿ ɞɚɧɢɯ ɝɪɢ ɜ ɮɭɬɛɨɥ 

ɉɪɨɝɪɚɦɚ "ɋɬɜɨɪɟɧɧɹ ɫɩɢɫɤɭ" ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɥɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɧɚɥɿɡɭ 
ɤɥɸɱɨɜɢɯ ɫɥɿɜ ɞɥɹ ɨɩɪɚɰɸɜɚɧɧɹ ɡɚɩɢɬɿɜ ɤɨɪɢɫɬɭɜɚɱɚ, ɚ ɩɪɨɝɪɚɦɚ "Ʉɥɸɱɨɜɿ 
ɫɥɨɜɚ" ɩɨɤɚɡɚɥɚ, ɹɤ ɤɥɸɱɨɜɟ ɫɥɨɜɨ ɦɨɠɟ ɛɭɬɢ ɨɬɪɢɦɚɧɟ ɡ ɛɚɡɢ ɞɚɧɢɯ. Ɍɟɩɟɪ 
ɦɢ ɡ'єɞɧɚєɦɨ ɰɿ ɞɜɚ ɩɪɢɣɨɦɢ ɿ ɫɬɜɨɪɢɦɨ ɩɪɨɝɪɚɦɭ ɩɪɢɪɨɞɧɨ-ɦɨɜɧɨɝɨ 
ɿɧɬɟɪɮɟɣɫɭ ɡ ȻȾ. 

ɉɪɢɡɧɚɱɟɧɧɹɦ ɬɚɤɨʀ ɩɪɨɝɪɚɦɢ ɛɭɞɟ ɩɨɲɭɤ ɭ ȻȾ ɡɚɞɚɧɨɝɨ ɤɨɪɢɫɬɭɜɚɱɟɦ 
ɩɪɿɡɜɢɳɚ ɝɪɚɜɰɹ. əɤɳɨ ɧɚ ɩɟɪɲɿɣ ɩɨɡɢɰɿʀ ɜ ɡɚɩɢɬɿ ɫɬɨɹɬɶ ɫɥɨɜɚ Tell, Show 

ɚɛɨ Who, ɚ ɧɚ ɨɫɬɚɧɧɿɣ – ɩɪɿɡɜɢɳɟ ɝɪɚɜɰɹ, ɬɨ ɜɧɭɬɪɿɲɧɿ ɭɧɿɮɿɤɚɰɿɣɧɿ 
ɩɪɨɰɟɞɭɪɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɜɢɤɨɧɚɸɬɶ ɲɜɢɞɤɢɣ ɩɨɲɭɤ ɝɪɚɜɰɹ ɡ ɜɿɞɩɨɜɿɞɧɢɦ 
ɩɪɿɡɜɢɳɟɦ ɭ ɛɚɡɿ. əɤɳɨ ɬɚɤɢɣ ɝɪɚɜɟɰɶ ɛɭɞɟ ɡɧɚɣɞɟɧɢɣ, ɬɨ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɧɶɨɝɨ 
ɜɢɫɜɿɬɹɬɶɫɹ ɧɚ ɟɤɪɚɧɿ ɞɢɫɩɥɟɹ. ɍ ɪɚɡɿ ɜɿɞɫɭɬɧɨɫɬɿ ɝɪɚɜɰɹ ɤɨɪɢɫɬɭɜɚɱ ɛɭɞɟ 
ɩɪɨɿɧɮɨɪɦɨɜɚɧɢɣ ɩɪɨ ɬɟ, ɳɨ ɩɨɬɪɿɛɧɢɯ ɞɚɧɢɯ ɧɟɦɚє. 

ɇɚ ɪɢɫ. 2.19 ɧɚɜɟɞɟɧɚ ɫɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɩɪɨɝɪɚɦɢ "ȱɧɬɟɪɮɟɣɫ ɡ ɛɚɡɨɸ 
ɞɚɧɢɯ "Ƚɪɚ ɭ ɮɭɬɛɨɥ". Ƚɨɥɨɜɧɢɣ ɦɨɞɭɥɶ, do_query, ɜɢɤɥɢɤɚє ɲɿɫɬɶ ɿɧɲɢɯ. 
ɉɟɪɲɢɣ ɿ ɨɫɬɚɧɧɿɣ ɡ ɰɿєʀ ɲɿɫɬɤɢ ɡɞɿɣɫɧɸɸɬɶ ɜɿɞɩɨɜɿɞɧɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɣ 
ɨɱɢɳɟɧɧɹ ȻȾ. Ⱦɪɭɝɢɣ ɦɨɞɭɥɶ, convers, ɩɟɪɟɬɜɨɪɢɬɶ ɭ ɫɩɢɫɨɤ ɜɯɿɞɧɢɣ ɪɹɞɨɤ. 
ɇɚɫɬɭɩɧɿ ɞɜɚ ɦɨɞɭɥɿ first_element ɿ last_element ɜɢɞɿɥɹɸɬɶ ɿɡ 
ɜɯɿɞɧɨɝɨ ɪɟɱɟɧɧɹ ɩɟɪɲɟ ɣ ɨɫɬɚɧɧє ɤɥɸɱɨɜɿ ɫɥɨɜɚ. ɉɟɪɲɟ ɡ ɧɢɯ ɚɧɚɥɿɡɭɸɬɶ ɧɚ 
ɧɚɥɟɠɧɿɫɬɶ ɞɨ ɧɚɛɨɪɭ ɩɪɢɩɭɫɬɢɦɢɯ ɩɪɨɝɪɚɦɨɸ ɤɥɸɱɨɜɢɯ ɫɥɿɜ, ɞɪɭɝɟ (ɨɫɬɚɧɧє 
ɫɥɨɜɨ ɪɟɱɟɧɧɹ) ɡɚɞɚє ɩɪɿɡɜɢɳɟ ɮɭɬɛɨɥɿɫɬɚ. 

ɉ'ɹɬɢɣ ɦɨɞɭɥɶ ɡ ɜɢɤɥɢɤɚɧɢɯ do_query – ɰɟ do_right_ form. ȼɿɧ 

ɜɿɞɩɨɜɿɞɚє ɡɚ ɩɟɪɟɜɿɪɤɭ ɩɪɚɜɢɥɶɧɨɫɬɿ ɩɟɪɲɨɝɨ ɤɥɸɱɨɜɨɝɨ ɫɥɨɜɚ, ɳɨ ɩɨɜɢɧɧɟ 
ɛɭɬɢ ɚɛɨ SHOW, ɚɛɨ TELL, ɚɛɨ WHO. Ⱦɪɭɝɟ ɤɥɸɱɨɜɟ ɫɥɨɜɨ ɩɟɪɟɞɚєɬɶɫɹ 
ɦɨɞɭɥɟɜɿ access_database, ɳɨ ɫɜɨєɸ ɱɟɪɝɨɸ ɜɢɤɥɢɤɚє ɦɨɞɭɥɶ 
search_player ɞɥɹ ɩɨɲɭɤɭ ɜ ȻȾ ɝɪɚɜɰɹ ɿɡ ɡɚɞɚɧɢɦ ɩɪɿɡɜɢɳɟɦ. 

search_player ɜɢɤɨɪɢɫɬɨɜɭє ɞɜɚ ɿɧɲɿ ɦɨɞɭɥɿ, convers ɿ 
last_element, ɞɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɩɪɿɡɜɢɳɚ ɝɪɚɜɰɹ. 

Ƚɨɥɨɜɧɢɣ ɦɨɞɭɥɶ ɦɚє ɜɢɝɥɹɞ 
do_query :- 

assert_database, 

makewindow(1,7,7,"",0,0,25,80), 

 makewindow(2,7,7,"",1,3,4,71), 

cursor(1,22), write("PRO FOOTBALL DATABASE"), 
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makewindow(3,7,7," Input Info ",6,3,6,37), 

repeat, nl, 

write(" Please type in your question."), 

 cursor(3,2), readln(Sentence), 

makewindow(4,7,7," List Maker ",6,42,6,32), 

convers(Sentence,List), 

first_element(List,Kname), 

last_element(List,Lname), 

do_right_form(Kname,Lname), 

clear_database. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 2.19. ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɩɪɨɝɪɚɦɢ "Іɧɬɟɪɮɟɣɫ ɿɡ ɛɚɡɨɸ ɞɚɧɢɯ "Ƚɪɚ ɭ ɮɭɬɛɨɥ" 

 
ɉɪɚɜɢɥɚ, ɳɨ ɬɪɚɩɥɹɸɬɶɫɹ ɜ ɰɶɨɦɭ ɦɨɞɭɥɿ, convers ɿ last_element ɭ 

ɬɨɱɧɨɫɬɿ ɩɨɜɬɨɪɸɸɬɶ ɨɞɧɨɣɦɟɧɧɿ ɩɪɚɜɢɥɚ ɡ ɩɨɩɟɪɟɞɧɶɨʀ ɩɪɨɝɪɚɦɢ. ɉɪɚɜɢɥɨ 
first_element ɜɢɬɹɝɚє ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ ɡɿ ɫɩɢɫɤɭ, ɨɬɪɢɦɚɧɨɝɨ ɡ ɜɯɿɞɧɨɝɨ 
ɪɟɱɟɧɧɹ. 

first_element([Head|_],Fname):- 

Fname = Head. 

Мɨɞɭɥь do_right_form ɩɟɪɟɜɿɪɹє ɩɟɪɲɟ ɤɥɸɱɨɜɟ ɫɥɨɜɨ 
ɿ ɜɢɬɹɝɚє ɡ ȻȾ ɩɪɿɡɜɢɳɟ ɝɪɚɜɰɹ: 

do_right_form(Kname,Lname) :- 

convers( ) last_element( ) 

search_player( ) 

do_query

Convers( ) first_element() last_element( ) do_right_form clear_database assert_database 

access_database 
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keyword(Kname), 

nl, write(" THE KEY WORDS ARE "), nl, 

nl, write(" ",Kname," ",Lname), 

makewindow(5,7,7," Player Info ",12,3,12,71), 

access_database(Lname), 

nl, write(" ANY KEY CONTINUES."), 

readchar(_), 

removewindow, 

gotowindow(4), 

removewindow, 

gotowindow(3), 

clearwindow,!, 

fail. 

ɉɟɪɟɜɿɪɤɭ ɤɥɸɱɨɜɨɝɨ ɫɥɨɜɚ ɡɞɿɣɫɧɸɸɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɢɤɥɢɤɭ ɩɪɚɜɢɥɚ 
keyword: 

keyword(Key) :- 

upper_lower(Upkey,Key), 

Upkey = "SHOW",!. 

ɐɟɣ ɩɪɟɞɢɤɚɬ ɭɫɩɿɲɧɢɣ, ɹɤɳɨ ɜɟɪɯɧɶɨɪɟɝɿɫɬɪɨɜɢɣ ɟɤɜɿɜɚɥɟɧɬ ɩɟɪɲɨɝɨ 
ɫɥɨɜɚ ɤɨɦɚɧɞɢ – SHOW. Ⱥɧɚɥɨɝɿɱɧɿ ɜɚɪɿɚɧɬɢ ɩɪɚɜɢɥɚ ɧɚɩɢɫɚɧɿ ɿ ɞɥɹ ɤɥɸɱɨɜɢɯ 
ɫɥɿɜ WHO ɿ TELL. Ɋɨɡɲɢɪɟɧɧɹ ɫɥɨɜɧɢɤɨɜɨɝɨ ɡɚɩɚɫɭ ɫɢɫɬɟɦɢ ɧɟ ɫɬɚɧɨɜɢɬɶ 
ɩɪɚɤɬɢɱɧɨ ɧɿɹɤɢɯ ɬɪɭɞɧɨɳɿɜ. 

əɤɳɨ ɠ ɜɢɤɨɧɚɧɧɹ keyword ɡɚɤɿɧɱɭєɬɶɫɹ ɧɟɭɫɩɿɲɧɨ, ɬɨ ɜɢɩɪɨɛɨɜɭɸɬɶ 
ɿɧɲɿ ɜɚɪɿɚɧɬɢ do_right_form: 

do_right_form(Kname,_) :- 

Kname="Done",!, exit. 

do_right_form(Kname,_) :- 

nl, write(" This keyword is unknown:"), nl, 

nl, write("   ",Kname), 

nl, write(" Press any key to try again."), 

readchar(_), 

removewindow, 

clearwindow,!, 

fail. 

ɉɟɪɲɢɣ ɿɡ ɧɚɜɟɞɟɧɢɯ ɜɚɪɿɚɧɬɿɜ ɜɢɤɥɢɤɚє ɡɚɤɿɧɱɟɧɧɹ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ; 
ɞɪɭɝɢɣ ɿɧɮɨɪɦɭє ɤɨɪɢɫɬɭɜɚɱɚ ɩɪɨ ɜɢɹɜɥɟɧɧɹ ɧɟɡɧɚɣɨɦɨɝɨ ɤɥɸɱɨɜɨɝɨ ɫɥɨɜɚ. 
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ɉɟɪɲɢɣ ɜɚɪɿɚɧɬ ɩɪɚɜɢɥɚ do_right_form ɜɢɤɥɢɤɚє ɦɨɞɭɥɶ 
access_database, ɚ ɞɪɭɝɢɣ - ɦɨɞɭɥɶ search_player, ɹɤɢɣ ɲɭɤɚє ɜ ȻȾ 

ɝɪɚɜɰɹ ɡɚ ɣɨɝɨ ɩɪɿɡɜɢɳɟɦ. 
Ɇɨɞɭɥɶ search_player ɜɢɝɥɹɞɚє ɬɚɤ: 
search_player(Lname) :- 

dplayer(Name,Team,Number,Position, 

Height,Weight,NFL_Exp,College), 

Team_name = Name, convers(Team_name,Dlist), 

last_element(Dlist,Dname), Lname = Dname, 

nl, write("Available information:"), 

nl, nl, write(" ",Name," is a player "), 

write("on the ",Team," team."), 

nl, write(" His number is ",Number), 

write(" and his position is ",Position,"."), 

nl, write(" His weight and height are ",Weight), 

write(" lb. and ",Height," ft-inch."), 

nl, write(" He has ",NFL_Exp, 

" years of NFL experience."), 

nl, write(" He is a graduate of ",College,"."), 

nl, !. 

search_player(_) :- 

nl, nl, 

write("That player is not in the database."), 

nl. 

ɍ ɩɪɚɜɢɥɿ search_player ɬɜɟɪɞɠɟɧɧɹ ȻȾ dplayer ɦɿɫɬɹɬɶ ɜɿɫɿɦ 

ɨɛ'єɤɬɿɜ. ɋɟɪɟɞ ɧɢɯ – ɡɦɿɧɧɚ Name, ɳɨ ɜɢɡɧɚɱɚє ɩɨɜɧɿ ɿɦɟɧɚ ɝɪɚɜɰɿɜ ɿɡ ȻȾ. 

Ɂɦɿɧɧɚ Temp_name ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɪɨɛɨɬɢ ɡ ɤɨɩɿєɸ ɡɧɚɱɟɧɧɹ Name. 

ɉɪɚɜɢɥɨ convers ɩɟɪɟɬɜɨɪɢɬɶ ɩɨɜɧɟ ɿɦ'ɹ ɝɪɚɜɰɹ ɭ ɫɩɢɫɨɤ ɫɥɿɜ Dlist. 

ɉɪɚɜɢɥɨ last_element ɨɬɪɢɦɭє ɡɿ ɫɩɢɫɤɭ ɩɪɿɡɜɢɳɟ ɝɪɚɜɰɹ. 
ɉɪɨɝɪɚɦɚ "ȱɧɬɟɪɮɟɣɫ ɿɡ ɛɚɡɨɸ ɞɚɧɢɯ "Ƚɪɚ ɭ ɮɭɬɛɨɥ" (ɥɿɫɬɢɧɝ 2.10) 

ɪɟɚɥɿɡɭє ɪɨɡɝɥɹɧɭɬɢɣ ɩɪɨɟɤɬ. ɉɪɨɝɪɚɦɚ ɜɢɤɨɪɢɫɬɨɜɭє ɤɿɥɶɤɚ ɜɿɤɨɧ; ɝɪɚɮɿɱɧɿ 
ɡɚɫɨɛɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɪɨɛɥɹɬɶ ɰɟ ɞɨɜɨɥɿ ɫɤɥɚɞɧɟ ɩɨɞɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ 
ɩɪɨɫɬɢɦ ɭ ɪɟɚɥɿɡɚɰɿʀ ɿ ɞɨɜɨɥɿ ɟɮɟɤɬɢɜɧɢɦ. 
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Ʌɿɫɬɢɧɝ 2.10 

/* ɉɪɨɝɪɚɦɚ: ɉɪɢɪɨɞɧɨ-ɦɨɜɧɢɣ ɿɧɬɟɪɮɟɣɫ ɡ ȻȾ */ 

/*   "Ƚɪɚ ɭ ɮɭɬɛɨɥ".         */ 

/*   Ɏɚɣɥ: PROG1103.PRO */ 

/* ɉɪɢɡɧɚɱɟɧɧɹ: ɋɬɜɨɪɟɧɧɹ ɩɪɢɪɨɞɧɨ-ɦɨɜɧɨɝɨ ɿɧɬɟɪɮɟɣɫɭ*/ 
/*     ɞɨ ȻȾ. */ 
 

domains 

str_list = symbol * 

str = string 

p_name, t_name, pos, height, college = string 

p_number, weight, nfl_exp = integer 

database 

dplayer(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college) 

predicates 

repeat 

do_query 

assert_database 

clear_database 

player(p_name, t_name, p_number, pos, 

height, weight, nfl_exp, college)  

convers(string,str_list) first_element(str_list,string) 

last_element(str_list,string) 

access_database(string) 

search_player(string) 

do_right_form(string,string) 

keyword(string) 

goal 

do_query. 

clauses 

repeat. 

repeat :- repeat. 

assert_database :- 

player(P_name,T_name,P_number,Pos,Ht,Wt,Exp, 

College), 

assertz( dplayer(P_name,T_name,P_number,Pos,Ht, 
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Wt,Exp,College) ), fail. 
assert_database :- !. 
clear_database :- 
retract( dplayer(_,_,_,_,_,_,_,_) ), 
fail. 
clear_database :- !. 
/* ɩɪɚɜɢɥɨ, ɳɨ ɩɟɪɟɬɜɨɪɸɸɬь ɜɯɿɞɧɢɣ ɪɹɞɨɤ ɭ ɫɩɢɫɨɤ */ 
/* ɫɥɿɜ */ 
convers(Str,[Head|Tail]):- 
fronttoken(Str,Head,Str1),!, 
convers(Str1,Tail). 
convers(_,[]). 
/* ɩɪɚɜɢɥɨ ɞɥɹ ɡɧɚɯɨɞɠɟɧɧɹ ɩɟɪɲɨɝɨ ɟɥɟɦɟɧɬɚ ɫɩɢɫɤɭ */ 
first_element([Head|_],Fname):- 
Fname = Head. 
/* ɩɪɚɜɢɥɨ ɞɥɹ ɡɧɚɯɨɞɠɟɧɧɹ ɨɫɬɚɧɧьɨɝɨ ɟɥɟɦɟɧɬɚ ɫɩɢɫɤɭ 
*/ 
last_element([Head],Last_element):- 
Last_element = Head. 
last_element([_|Tail],Last_element):- 
last_element(Tail,Last_element). 
/* ɞɨɫɬɭɩ ɞɨ ɛɚɡɢ ɞɚɧɢɯ ɿ ɪɨɡɞɪɭɤ ɿɧɮɨɪɦɚɰɿʀ */ 
access_database(Lname) :- 
search_player(Lname). 
/* ɩɨɲɭɤ ɝɪɚɜɰɹ */ 
search_player(Lname) :- 
dplayer(Name,Team,Number,Position, 
Height,Weight,NFL_Exp,College), 
Team_name = Name, convers(Team_name,Dlist), 
last_element(Dlist,Dname), Lname = Dname, 
nl, write("Available information:"), 
nl, nl, write(" ",Name," is a player "), 
write("on the ",Team," team."), 
nl, write(" His number is ",Number), 
write(" and his position is ",Position,"."), 
nl, write(" His weight and height are ",Weight), 
write(" lb. and ",Height," ft-inch."), 
nl, write(" He has ",NFL_Exp, 
" years of NFL experience."), 
nl, write(" He is a graduate of ",College,"."), 

nl, !. 
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search_player(_) :- 

nl, nl, 

write("That player is not in the database."), 

nl. 

/* ɩɪɚɜɢɥɨ ɞɥɹ ɰɿɥьɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ */ 
do_query :- 

assert_database, 

makewindow(1,7,7,"",0,0,25,80),  

makewindow(2,7,7,"",1,3,4,71),  

cursor(1,22),  

write("PRO FOOTBALL DATABASE"),  

makewindow(3,7,7," Input Info ",6,3,6,37),  

repeat,  

nl, 

write(" Please type in your question."),  

cursor(3,2),  

readln(Sentence),  

makewindow(4,7,7," List Maker ",6,42,6,32),  

convers(Sentence,List),  

first_element(List,Kname),  

last_element(List,Lname),  

do_right_form(Kname,Lname),  

clear_database. 

/* ɩɪɚɜɢɥɨ ɞɥɹ ɩɟɪɟɜɿɪɤɢ ɤɥɸɱɨɜɨɝɨ ɫɥɨɜɚ */ 
do_right_form(Kname,Lname) :- 

keyword(Kname), 

nl, write(" THE KEY WORDS ARE "), nl, 

nl, write(" ",Kname," ",Lname), 

makewindow(5,7,7," Player Info ",12,3,12,71), 

access_database(Lname), 

nl, write(" ANY KEY CONTINUES."), 

readchar(_), 

removewindow, 

gotowindow(4), 

removewindow, 

gotowindow(3), 

clearwindow,!, 
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fail. 

do_right_form(Kname,_) :- 

Kname="Done",!, exit. 

/* ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ ɤɥɸɱɨɜɿ ɫɥɨɜɚ */ 
do_right_form(Kname,_) :- 

nl, write(" This keyword is unknown:"), nl, 

nl, write(" ",Kname), 

nl, write(" Press any key to try again."), 

readchar(_), 

removewindow, 

clearwindow,!, 

fail. 

/* ɩɟɪɟɜɿɪɤɚ ɩɪɚɜɢɥьɧɨɫɬɿ ɤɥɸɱɨɜɢɯ ɫɥɿɜ */ 
keyword(Key) :- 

upper_lower(Upkey,Key), 

Upkey = "SHOW",!. 

keyword(Key) :- 

upper_lower(Upkey,Key), 

Upkey = "WHO",!. 

keyword(Key) :- 

upper_lower(Upkey,Key), 

Upkey = "TELL",!. 

/* Ɏɭɬɛɨɥьɧɚ ɛɚɡɚ ɞɚɧɢɯ */ 
player("Dan Marino","Miami Dolphins",13,"QB", "6-

3",215,4,"Pittsburgh"). 

player("Richart Dent","Chicago Bears",95,"DE", 

"6-5",263,4,"Tennessee State"). 

player("Bernie Kosar","Cleveland Browns",19,"QB", 

"6-5",210,2,"Miami"). 

player("Doug Cosbie","Dallas Cowboy",84,"TE", 

"6-6",235,8,"Santa Clara"). 

player("Mark Malone","Pittsburgh Steelers",16,"QB", 

"6-4",223,7,"Arizona State"). 

/*****   ɤɿɧɟɰь ɩɪɨɝɪɚɦɢ  *****/  

 
ɉɪɢɤɥɚɞ ɞɿɚɥɨɝɭ ɡ ɩɪɨɝɪɚɦɨɸ "ȱɧɬɟɪɮɟɣɫ ɿɡ ɛɚɡɨɸ ɞɚɧɢɯ "Ƚɪɚ ɭ ɮɭɬɛɨɥ" 

ɦɨɠɧɚ ɩɨɛɚɱɢɬɢ ɧɚ ɪɢɫ. 2.20. ɍ ɜɿɤɧɿ ɭ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɟɤɪɚɧɚ ɦɿɫɬɢɬɶɫɹ ɧɚɡɜɚ 
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ȻȾ. ȼɿɤɧɨ Input Info ɩɪɢɡɧɚɱɟɧɟ ɞɥɹ ɜɜɟɞɟɧɧɹ ɤɨɦɚɧɞɢ ɤɨɪɢɫɬɭɜɚɱɚ, ɭ ɜɿɤɧɿ 
List Maker ɧɚɜɟɞɟɧɨ ɡɧɚɱɟɧɧɹ ɨɛɨɯ ɤɥɸɱɨɜɢɯ ɫɥɿɜ. ȼɿɤɧɨ Player Info ɦɿɫɬɢɬɶ 
ɭɫɸ ɧɚɹɜɧɭ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɝɪɚɜɰɹ. Ɂɚɧɨɬɭɣɦɨ, ɳɨ ɰɹ ɿɧɮɨɪɦɚɰɿɹ ɜɢɜɨɞɢɬɶɫɹ 
ɭ ɜɢɝɥɹɞɿ ɡɚɤɿɧɱɟɧɢɯ ɪɟɱɟɧɶ, ɳɨ ɪɨɛɢɬɶ ɩɪɨɝɪɚɦɭ ɳɟ ɛɿɥɶɲ ɡɪɭɱɧɿɲɨɸ ɞɥɹ 
ɤɨɪɢɫɬɭɜɚɱɚ. 

əɤɳɨ ɩɨɩɪɚɰɸɜɚɬɢ ɡ ɩɪɨɝɪɚɦɨɸ ɩɟɜɧɢɣ ɱɚɫ, ɬɨ ɦɨɠɧɚ ɩɨɛɚɱɢɬɢ, ɳɨ ɧɿ 
ɪɨɡɦɿɪ ȻȾ, ɧɿ ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɤɥɸɱɨɜɢɯ ɫɥɿɜ ɧɟ ɜɩɥɢɜɚɸɬɶ ɿɫɬɨɬɧɨ ɧɚ 
ɱɚɫ ɪɨɛɨɬɢ ɜɧɭɬɪɿɲɧɿɯ ɭɧɿɮɿɤɚɰɿɣɧɢɯ ɩɪɨɰɟɞɭɪ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ, ɪɨɛɨɬɚ ɹɤɢɯ 
ɪɟɚɥɿɡɭєɬɶɫɹ ɛɟɡ ɨɫɨɛɥɢɜɢɯ ɬɪɭɞɧɨɳɿɜ. ȼɢɜɟɞɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɧɚ ɟɤɪɚɧ 
ɩɨɬɪɟɛɭє ɤɭɞɢ ɛɿɥɶɲɨɝɨ ɱɚɫɭ, ɧɿɠ ɛɭɞɶ-ɹɤɢɣ ɿɧɲɢɣ ɩɪɨɰɟɫ ɭ ɫɢɫɬɟɦɿ. 

 
─────────────────────────────────────────────── 

PRO FOOTBALL DATABASE         

─────────────────────────────────────────────── 
│──────────Input Info────────┐ ┌──────List maker─│ 
│Please type in your question│ │                 │ 
│Tell me about Bernie Kosar  │ │THE KEYWORDS ARE │ 
│                            │ │   Tell   Kosar  │ 
│────────────────────────────┘            
│─────────────────── Player Info ────────────────│ 
│ Available information:                         │ 
│                                                │ 
│Bernie Kosar is a player on the Cleveland Browns team. │ 
│His number is 19 and his position is QB.        │ 
│His weight and height are 210 lb, and 6–5 ft-inch.│ 
│He has 2 years of NFL experience.               │ 
│He is a graduate of Maimi.                      │ 
│ ANI KEY CONTINUES.                             │ 
└────────────────────────────────────────────────┘ 

Ɋɢɫ. 2.20. ɉɪɢɤɥɚɞ ɞɿɚɥɨɝɭ ɡ ɩɪɨɝɪɚɦɨɸ "Іɧɬɟɪɮɟɣɫ ɿɡ ɛɚɡɨɸ ɞɚɧɢɯ "Ƚɪɚ ɭ ɮɭɬɛɨɥ " 

 

2.7.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɿ ɜɩɪɚɜɢ 

1. ɉɿɞɯɨɞɢ ɞɨ ɫɩɿɥɤɭɜɚɧɧɹ ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ ɜ ɫɟɪɟɞɨɜɢɳɿ  Ɍɭɪɛɨ-
ɉɪɨɥɨɝ. 

2. Ɇɟɬɨɞɢ ɚɧɚɥɿɡɭ ɤɥɸɱɨɜɢɯ ɫɥɿɜ ɩɿɞ ɱɚɫ ɩɨɛɭɞɨɜɢ ɪɟɱɟɧɶ. 
3. Ⱦɨɰɿɥɶɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɮɚɤɬɿɜ-ɤɚɩɤɚɧɿɜ ɞɥɹ ɡɚɯɢɫɬɭ ɜɿɞ 

ɡɚɰɢɤɥɸɜɚɧɧɹ ɬɚ ɡɚɜɢɫɚɧɶ ɩɪɨɝɪɚɦɢ. 
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4. ɇɚɣɩɪɨɫɬɿɲɿ ɦɨɞɟɥɿ ɞɥɹ ɤɨɧɬɟɤɫɬɧɨ-ɜɿɥɶɧɨɝɨ ɚɧɚɥɿɡɭ. 
5. ɇɚɜɟɫɬɢ ɫɬɪɭɤɬɭɪɧɭ ɫɯɟɦɭ ɞɥɹ ɥɟɤɫɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɪɟɱɟɧɶ. 
6. Ɋɟɚɥɿɡɭɜɚɬɢ ɮɪɚɝɦɟɧɬ ɉɪɨɥɨɝ-ɩɪɨɝɪɚɦɢ ɲɜɢɞɤɨɝɨ ɚɧɚɥɿɡɭ 

ɫɢɧɬɚɤɫɢɫɭ ɧɚ ɨɫɧɨɜɿ ɡɚɞɚɧɨʀ ɫɢɧɬɚɤɫɢɱɧɨ ɩɪɚɜɢɥɶɧɨʀ ɛɚɡɢ ɞɚɧɢɯ.. 
 

2.8. Ɋɟɚɥɿɡɚɰɿɹ ɿɝɪɨɜɢɯ ɩɿɞɯɨɞɿɜ ɦɨɜɨɸ ɥɨɝɿɤɢ 

2.8.1. Ɉɫɧɨɜɧɿ ɩɿɞɯɨɞɢ ɞɨ ɪɨɡɜ’ɹɡɚɧɧɹ ɿɝɪɨɜɢɯ ɡɚɞɚɱ 

ɇɚɲɟ ɳɨɞɟɧɧɟ ɠɢɬɬɹ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɛɚɝɚɬɶɨɯ ɞɿɣ, ɹɤɿ ɩɨɜɬɨɪɸɸɬɶɫɹ, 
ɬɚɤɢɯ, ɹɤ ɩɪɢɝɨɬɭɜɚɧɧɹ ʀɠɿ, ɯɚɪɱɭɜɚɧɧɹ, ɫɨɧ ɬɚ ɛɚɝɚɬɨ ɿɧɲɨɝɨ. Ⱦɥɹ ɡɜɢɱɚɣɧɨʀ 
ɥɸɞɢɧɢ ɰɟ ɩɨɬɪɟɛɭє ɜɟɥɢɤɢɯ ɡɚɬɪɚɬ ɟɧɟɪɝɿʀ, ɚɥɟ ɧɟɜɟɥɢɤɨɝɨ ɧɚɩɪɭɠɟɧɧɹ 
ɪɨɡɭɦɨɜɢɯ ɡɞɿɛɧɨɫɬɟɣ. 

Ⱥɥɟ ɿɝɪɢ ɬɚ ɝɨɥɨɜɨɥɨɦɤɢ ɩɨɬɪɟɛɭɸɬɶ ɬɨɝɨ, ɳɨɛ ɧɚɞ ɧɢɦɢ ɡɚɦɢɫɥɢɥɢɫɶ. 
ɐɟ ɨɞɧɚ ɡ ɩɪɢɱɢɧ ʀɯɧɶɨʀ ɩɨɩɭɥɹɪɧɨɫɬɿ. Ɂɚɞɚɱɿ ɿɝɨɪ ɬɚ ɝɨɥɨɜɨɥɨɦɨɤ ɞɨɛɪɟ 
ɮɨɪɦɚɥɿɡɨɜɚɧɿ. Ɍɨɦɭ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɩɟɪɲɢɯ ɪɨɛɿɬ ɜ ɝɚɥɭɡɿ ɲɬɭɱɧɨɝɨ 
ɿɧɬɟɥɟɤɬɭ ɛɭɥɢ ɨɪɿєɧɬɨɜɚɧɿ ɫɚɦɟ ɧɚ ɧɢɯ. 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝ, ɦɨɠɧɚ ɪɨɡɪɨɛɢɬɢ ɬɚ ɪɟɚɥɿɡɭɜɚɬɢ 
ɡɚɜɟɪɲɟɧɭ ɩɪɨɝɪɚɦɭ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɝɨɥɨɜɨɥɨɦɤɢ ɱɢ ɛɭɞɶ-ɹɤɨʀ ɝɪɢ. 
ȼɧɭɬɪɿɲɧɿ ɭɧɿɮɿɤɚɰɿɣɧɿ ɩɿɞɩɪɨɝɪɚɦɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɦɨɠɭɬɶ ɜɢɤɨɧɭɜɚɬɢ 
ɛɚɝɚɬɨɪɿɜɧɟɜɢɣ ɩɨɲɭɤ ɿ ɩɨɪɿɜɧɹɧɧɹ ɡɿ ɡɪɚɡɤɨɦ, ɳɨ ɞɚє ɡɦɨɝɭ ɥɟɝɤɨ ɬɚ 
ɟɮɟɤɬɢɜɧɨ ɪɟɚɥɿɡɭɜɚɬɢ ɦɟɬɨɞɢ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ. 

Ⱦɥɹ ɛɚɝɚɬɶɨɯ ɡɚɞɚɱ ɦɟɬɨɞ ɪɨɡɜ’ɹɡɚɧɧɹ ɩɨɬɪɟɛɭє ɜɢɤɨɧɚɧɧɹ ɥɚɧɰɸɝɚ 
ɫɭɞɠɟɧɶ, ɩɨɱɢɧɚɸɱɢ ɡ ɛɚɠɚɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ ɿ ɡɚɤɿɧɱɭɸɱɢ ɡɚɞɚɧɢɦɢ ɭɦɨɜɚɦɢ. 
ȼ ɒȱ ɰɟɣ ɩɿɞɯɿɞ ɧɚɡɢɜɚєɬɶɫɹ ɡɜɨɪɨɬɧɢɦ ɜɢɜɟɞɟɧɧɹɦ. Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɦɚє 
ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɡɜɨɪɨɬɧɨɝɨ ɜɢɜɟɞɟɧɧɹ, ɹɤɚ є ɣɨɝɨ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɸ 
ɜɥɚɫɬɢɜɿɫɬɸ.        

Ɂɚɝɚɥɨɦ ɜ ɉɪɨɥɨɡɿ ɬɚ ɜ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɡɚɡɜɢɱɚɣ ɰɿɥɶ ɩɪɚɜɢɥɚ ɦɿɫɬɢɬɶ 
ɩɚɪɚɦɟɬɪɢ, ɡɧɚɱɟɧɧɹ ɹɤɢɯ є ɧɟɜɿɞɨɦɢɦɢ. ɉɿɞɰɿɥɿ ɬɿɥɚ ɰɶɨɝɨ ɩɪɚɜɢɥɚ 
ɧɚɦɚɝɚɸɬɶɫɹ ɨɛɱɢɫɥɢɬɢ ɩɚɪɚɦɟɬɪɢ ɰɿɥɟɣ. ɋɚɦɟ ɰɟ ɿ є ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɸ 
ɜɥɚɫɬɢɜɿɫɬɸ ɉɪɨɥɨɝɭ, ɿ ɨɬɠɟ ɡɜɨɪɨɬɧɟ ɜɢɜɟɞɟɧɧɹ є ɞɭɠɟ ɯɚɪɚɤɬɟɪɧɢɦ 
ɉɪɨɥɨɝɭ. 

ɉɿɞ ɱɚɫ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ ɿɧɲɨɝɨ ɜɢɞɭ ɦɨɠɭɬɶ ɡɧɚɞɨɛɢɬɢɫɹ ɜɫɿ 
ɧɟɨɛɯɿɞɧɿ ɩɪɨɦɿɠɧɿ ɤɪɨɤɢ ɿ ɜɿɞɩɨɜɿɞɧɿ ɭɦɨɜɢ ɞɥɹ ɬɨɝɨ, ɳɨɛ ɞɨɫɹɝɬɢ ɛɭɞɶ-
ɹɤɨɝɨ ɡ ɦɨɠɥɢɜɢɯ ɪɨɡɜ’ɹɡɤɿɜ ɱɢ ɜɿɞɩɨɜɿɞɟɣ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ 
ɡɚɞɚɱɿ ɩɨɱɢɧɚɸɬɶ ɡ ɜɿɞɨɦɢɯ ɮɚɤɬɿɜ ɚɛɨ ɭɦɨɜ ɿ ɜɢɤɨɧɭɸɬɶ ɹɤ ɩɪɹɦɢɣ ɩɨɲɭɤ 
ɞɨɩɭɫɬɢɦɨɝɨ ɪɿɲɟɧɧɹ. ɐɟɣ ɩɿɞɯɿɞ ɧɚɡɢɜɚɸɬɶ ɩɪɹɦɢɦ ɜɢɜɟɞɟɧɧɹɦ. 
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2.8.2. Іɧɬɟɥɟɤɬɭɚɥьɧɚ ɝɪɚ "23 ɫɿɪɧɢɤɢ" ɬɚ ʀʀ ɪɟɚɥɿɡɚɰɿɹ 

Ƚɪɚ ɜ "23 ɫɿɪɧɢɤɢ" є ɨɞɧɿєɸ ɡ ɛɚɝɚɬɶɨɯ ɿɝɨɪ ɞɥɹ ɞɜɨɯ ɨɫɿɛ. ɐɹ ɝɪɚ ɞɭɠɟ 
ɰɿɤɚɜɚ, ɨɫɤɿɥɶɤɢ ɜɨɧɚ ɦɨɠɟ ɛɭɬɢ ɪɟɚɥɿɡɨɜɚɧɚ ɹɤ ɩɪɨɫɬɚ ɝɪɚ ɚɛɨ ɹɤ ɞɨɜɨɥɿ 
ɫɤɥɚɞɧɚ ɡ ɛɚɝɚɬɶɦɚ ɜɚɪɿɚɧɬɚɦɢ.  

Ƚɪɚ ɜ "23 ɫɿɪɧɢɤɢ" ɩɨɥɹɝɚє ɜ ɬɚɤɨɦɭ. Ƚɪɚɜɰɿ ɩɨɱɢɧɚɸɬɶ ɡ 23 ɫɿɪɧɢɤɿɜ 
(ɚɛɨ ɩɚɥɢɱɨɤ). Ʉɨɠɟɧ ɝɪɚɜɟɰɶ ɩɨ ɱɟɪɡɿ ɜɢɞɚɥɹє 1, 2 ɚɛɨ 3 ɫɿɪɧɢɤɢ. Ɍɨɣ, ɯɬɨ 
ɜɿɡɶɦɟ ɨɫɬɚɧɧɿɣ ɫɿɪɧɢɤ, ɩɪɨɝɪɚɜ. Ɉɬɠɟ, ɦɟɬɚ ɝɪɢ – ɡɦɭɫɢɬɢ ɿɧɲɨɝɨ ɝɪɚɜɰɹ 
ɜɡɹɬɢ ɨɫɬɚɧɧɿɣ ɫɿɪɧɢɤ. 

Ɋɨɡɪɨɛɤɚ ɩɟɪɲɨʀ ɩɪɨɝɪɚɦɢ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɞɥɹ ɰɿєʀ ɝɪɢ ɩɨɤɚɡɚɧɚ ɜ 
ɪɨɡɞɿɥɿ 2.8.2.1.  

 

2.8.2.1. ɇɚɣɩɪɨɫɬɿɲɚ ɩɪɨɝɪɚɦɚ (ɪɨɡɝɥɹɞ ɩɪɨɟɤɬɭ) 
ȱɫɧɭɸɬɶ ɞɜɚ ɜɚɪɿɚɧɬɢ ɝɪɢ ɜ 23 ɫɿɪɧɢɤɚ: 
ȼɚɪɿɚɧɬ ɡ ɨɞɧɿєɸ ɤɭɩɤɨɸ 

ɇɨɦɟɪ ɤɭɩɤɢ  ɋɬɚɧ ɤɭɩɤɢ   Ʉɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ 
1    1,2,3,...22,23   23 
ȼɚɪɿɚɧɬ ɡ ɱɨɬɢɪɦɚ ɤɭɩɤɚɦɢ 
ɇɨɦɟɪ ɤɭɩɤɢ  ɋɬɚɧ ɤɭɩɤɢ   Ʉɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ 
1    1 2 3 4 5   5 
2    6 7 8 9 10 11   6 
3    12 13 14 15 16 17  6 
4    18 19 20 21 22 23  6 
ɍ ɩɟɪɲɨɦɭ ɬɚ ɞɪɭɝɨɦɭ ɜɚɪɿɚɧɬɿ ɝɪɢ ɤɨɠɟɧ ɝɪɚɜɟɰɶ ɩɨ ɱɟɪɡɿ ɛɟɪɟ 1, 2 ɚɛɨ 

3 ɫɿɪɧɢɤɢ ɡ ɤɨɠɧɨʀ ɤɭɩɤɢ. ȼ ɞɜɨɯ ɜɚɪɿɚɧɬɚɯ ɫɭɦɚɪɧɚ ɤɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ, ɹɤɿ 
ɡɚɥɢɲɚɸɬɶɫɹ ɩɿɫɥɹ ɯɨɞɭ ɤɨɠɧɨɝɨ ɝɪɚɜɰɹ, ɡɝɨɞɨɦ ɜɢɡɧɚɱɢɬɶ ɬɨɝɨ, ɯɬɨ ɩɪɨɝɪɚɜ. 

ɋɩɨɱɚɬɤɭ ɪɨɡɝɥɹɧɟɦɨ ɩɪɨɫɬɿɲɢɣ ɜɚɪɿɚɧɬ ɡ ɨɞɧɿєɸ ɤɭɩɤɨɸ. Ⱦɥɹ 
ɪɟɚɥɿɡɚɰɿʀ ɰɿєʀ ɝɪɢ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɤɨɦɩ’ɸɬɟɪ ɫɬɚє ɨɞɧɢɦ ɿɡ ɝɪɚɜɰɿɜ, ɚ 
ɤɨɪɢɫɬɭɜɚɱ – ɞɪɭɝɢɦ. Ɉɫɧɨɜɧɚ ɩɪɨɰɟɞɭɪɚ ɩɟɪɟɞɛɚɱɚє ɞɟɤɿɥɶɤɚ ɤɪɨɤɿɜ: 

1. ȼɢɛɪɚɬɢ 23 ɫɿɪɧɢɤɢ ɹɤ ɩɨɱɚɬɤɨɜɭ ɤɿɥɶɤɿɫɬɶ ɬɚ ɩɨɦɿɫɬɢɬɢ ʀɯ ɜ ɨɞɧɭ 
ɤɭɩɤɭ. 

2. ɉɨɩɪɨɫɢɬɢ ɤɨɪɢɫɬɭɜɚɱɚ ɜɢɞɚɥɢɬɢ 1, 2 ɚɛɨ 3 ɫɿɪɧɢɤɢ. ɉɨɪɚɯɭɜɚɬɢ 
ɤɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ, ɹɤɿ ɡɚɥɢɲɢɥɢɫɹ ɜ ɤɭɩɰɿ. Ɇɨɠɥɢɜɿ ɞɜɚ ɜɚɪɿɚɧɬɢ: 

ɚ. əɤɳɨ ɡɚɥɢɲɢɜɫɹ ɥɢɲɟ ɨɞɢɧ ɫɿɪɧɢɤ, ɬɨ ɤɨɦɩ’ɸɬɟɪ ɩɨɜɢɧɟɧ ɜɢɞɚɥɢɬɢ 
ɣɨɝɨ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɤɨɦɩ’ɸɬɟɪ ɩɪɨɝɪɚɜ. 

b. əɤɳɨ ɡɚɥɢɲɢɥɨɫɹ ɛɿɥɶɲɟ ɜɿɞ ɨɞɧɨɝɨ ɫɿɪɧɢɤɚ, ɬɨ ɩɟɪɟɣɬɢ ɞɨ ɬɪɟɬɶɨɝɨ 
ɤɪɨɤɭ. 
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3. Ʉɨɦɩ'ɸɬɟɪ ɜɢɞɚɥɹє 1, 2 ɚɛɨ 3 ɫɿɪɧɢɤɢ. ɉɿɞɪɚɯɭɜɚɬɢ ɤɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ, 
ɹɤɿ ɡɚɥɢɲɢɥɢɫɹ ɜ ɤɭɩɰɿ. 

ɚ. əɤɳɨ ɡɚɥɢɲɢɜɫɹ ɥɢɲɟ ɨɞɢɧ ɫɿɪɧɢɤ, ɬɨ ɤɨɪɢɫɬɭɜɚɱ ɩɨɜɢɧɟɧ ɜɡɹɬɢ 
ɣɨɝɨ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɤɨɪɢɫɬɭɜɚɱ ɩɪɨɝɪɚɜ. 

b. əɤɳɨ ɡɚɥɢɲɢɥɨɫɹ ɛɿɥɶɲɟ ɜɿɞ ɨɞɧɨɝɨ ɫɿɪɧɢɤɚ, ɬɨ ɩɟɪɟɣɬɢ ɞɨ ɞɪɭɝɨɝɨ 
ɤɪɨɤɭ. 

ɋɚɦɚ ɩɨ ɫɨɛɿ ɩɪɨɰɟɞɭɪɚ є ɞɭɠɟ ɩɪɨɫɬɨɸ. Ɍɢɦ ɧɟ ɦɟɧɲɟ ɤɿɥɶɤɿɫɬɶ 
ɫɿɪɧɢɤɿɜ, ɹɤɿ ɜɢɞɚɥɹє ɝɪɚɜɟɰɶ, ɜɢɡɧɚɱɚє ɩɟɪɟɦɨɠɰɹ ɿ ɡ ɰɶɨɝɨ ɜɢɞɧɨ, ɳɨ 
ɫɬɪɚɬɟɝɿɹ є ɜɚɠɥɢɜɢɦ ɤɨɦɩɨɧɟɧɬɨɦ ɜ ɫɬɪɭɤɬɭɪɿ ɝɪɢ. 

 
2.8.2.2. ɉɪɨɝɪɚɦɚ ɩɪɨɫɬɨʀ ɝɪɢ ɜ "23 ɫɿɪɧɢɤɢ" 

ɉɿɞ ɱɚɫ ɪɟɚɥɿɡɚɰɿʀ ɰɿєʀ ɩɪɨɫɬɨʀ ɝɪɢ ɦɨɠɧɚ ɞɨɡɜɨɥɢɬɢ ɤɨɪɢɫɬɭɜɚɱɭ 
ɜɢɛɢɪɚɬɢ ɫɬɪɚɬɟɝɿɸ ɝɪɢ ɫɚɦɨɫɬɿɣɧɨ. ɉɿɤɥɭɜɚɬɢɫɹ ɬɭɬ ɬɪɟɛɚ ɬɿɥɶɤɢ ɩɪɨ 
ɤɨɦɩ'ɸɬɟɪ. Ʉɨɦɩ’ɸɬɟɪ ɩɨɜɢɧɟɧ ɝɟɧɟɪɭɜɚɬɢ ɱɢɫɥɚ 1, 2 ɚɛɨ 3 ɜɢɩɚɞɤɨɜɨ ɬɚ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɰɟ ɱɢɫɥɨ ɭ ɦɨɞɭɥɿ ɝɪɢ. Ⱦɥɹ ɧɚɩɢɫɚɧɧɹ ɩɪɨɝɪɚɦɢ ɝɪɢ ɜ "23 
ɫɿɪɧɢɤɢ" ɧɟɨɛɯɿɞɧɨ ɪɟɚɥɿɡɭɜɚɬɢ ɬɪɢ ɤɪɨɤɢ, ɹɤɿ ɦɢ ɪɨɡɝɥɹɞɚɥɢ ɜ ɪɨɡɞɿɥɿ 2.8.2.1. 
ɉɟɪɲɢɣ ɤɪɨɤ – ɰɟ ɜɫɬɚɧɨɜɥɟɧɧɹ ɩɨɱɚɬɤɨɜɨʀ ɤɿɥɶɤɨɫɬɿ ɫɿɪɧɢɤɿɜ, ɹɤɟ ɞɨɪɿɜɧɸє 
23. ɉɨɬɿɦ ɦɨɠɧɚ ɩɟɪɟɞɚɬɢ ɰɟ ɱɢɫɥɨ ɡ ɝɨɥɨɜɧɨɝɨ ɦɨɞɭɥɹ ɜ ɩɿɞɦɨɞɭɥɶ ɭ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɿɡ ɫɬɪɭɤɬɭɪɨɸ ɩɪɨɝɪɚɦɢ (ɞɢɜ. ɪɢɫ. 2.21). 

 

 
Ɋɢɫ. 2.21. ɋɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɢ ɩɪɨɫɬɨʀ ɝɪɢ ɜ "23 ɫɿɪɧɢɤɢ" 
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Ƚɨɥɨɜɧɢɣ ɦɨɞɭɥь ɦɚє ɜɢɝɥɹɞ  
p1ay_the_game : -  

do_windows,  

ɪlɚɭ(23,0,0).  
 

ɍ ɰɶɨɦɭ ɦɨɞɭɥɿ ɩɪɚɜɢɥɨ do windows ɫɬɜɨɪɸє ɜɿɤɧɚ ɿ ɜɢɞɚє ɞɨɩɨɦɿɠɧɭ 
ɿɧɮɨɪɦɚɰɿɸ. ɉɪɚɜɢɥɨ play (23,0,0) ɮɚɤɬɢɱɧɨ ɜɢɤɨɧɭє ɜɫɸ ɝɪɭ. ɐɟ 
ɩɪɚɜɢɥɨ ɜɢɤɥɢɤɚє ɿɧɲɿ ɦɨɞɭɥɿ ɿ ɩɟɪɟɞɚє ʀɦ ɜɢɯɿɞɧɟ ɱɢɫɥɨ 23.  

ɉɪɚɜɢɥɨ play(M,ɇ,C) ɫɤɥɚɞɚєɬɶɫɹ ɡ ɩɿɞɩɪɚɜɢɥɚ, ɳɨ ɡɚɛɟɡɩɟɱɭє 
ɜɢɤɨɧɚɧɧɹ ɿɝɪɨɜɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɞɨɬɢ, ɞɨɤɢ ɧɟ ɜɢɡɧɚɱɢɬɶɫɹ ɩɟɪɟɦɨɠɟɰɶ:  

 

play(M,ɇ,ɋ)  
play_it_again(M,ɇ,ɋ).  
 

Ɂɦɿɧɧɿ Ɇ, ɇ ɿ ɋ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɩɨɡɧɚɱɟɧɧɹ matches 

(ɫɿɪɧɢɤɢ), human (ɥɸɞɢɧɚ) ɿ computer (ɤɨɦɩ'ɸɬɟɪ) ɜɿɞɩɨɜɿɞɧɨ. 
ɉɪɚɜɢɥɨ ɪlɚɭ_it_agɚin ɪɟɤɭɪɫɢɜɧɟ. ȼɨɧɨ ɦɚє ɬɪɢ ɚɥɶɬɟɪɧɚɬɢɜɢ, ɹɤɿ 

ɪɟɚɥɿɡɭɸɬɶ ɬɪɢ ɦɨɠɥɢɜɿ ɡɚɤɿɧɱɟɧɧɹ ɩɪɨɰɟɫɭ ɝɪɢ: ɜɢɝɪɚє ɥɸɞɢɧɚ,  ɜɢɝɪɚє 
ɤɨɦɩ'ɸɬɟɪ, ɝɪɚ ɩɪɨɞɨɜɠɭєɬɶɫɹ. 

əɤɳɨ ɜɢɝɪɚє ɥɸɞɢɧɚ, ɬɨ ɩɪɚɜɢɥɨ ɦɚє ɜɢɝɥɹɞ 
 

Play_it_again (Ɇ,ɇ,ɋ) 
Ɇ <= Ɉ, 
nl, write(" Ɍɢ ɜɢɝɪɚɜ, ɥɸɞɢɧɚ!"), nl , 
nl, write(" ɇɚɬɢɫɧɿɬь ɤɥɚɜɿɲɭ ɩɪɨɛɿɥɭ."), 
readchar( ), 

clearwindow, !. 
 

ɉɪɟɞɢɤɚɬ Ɇ<=0 ɜɢɡɧɚɱɚє, ɳɨ ɨɫɬɚɧɧɿɣ ɯɿɞ ɭ ɝɪɿ ɡɪɨɛɢɜ ɤɨɦɩ'ɸɬɟɪ. ɍ 

ɬɚɤɨɦɭ ɪɚɡɿ ɜɿɧ "ɭɡɹɜ" ɚɛɨ ɜɫɿ ɫɿɪɧɢɤɢ (M=O), ɚɛɨ ɛɿɥɶɲɟ ɫɿɪɧɢɤɿɜ, ɧɿɠ 

ɮɚɤɬɢɱɧɨ є (Ɇ<0). ɍ ɬɨɦɭ ɿ ɿɧɲɨɦɭ ɪɚɡɿ ɤɨɦɩ'ɸɬɟɪ ɩɪɨɝɪɚє. 
əɤɳɨ ɜɢɝɪɚє ɤɨɦɩ'ɸɬɟɪ, ɬɨ ɜɿɞɩɨɜɿɞɧɟ ɩɪɚɜɢɥɨ ɦɚє ɜɢɝɥɹɞ 
 
Play_it_again (Ɇ,ɇ,ɋ) 
M=1, 

nl, write(" ə, ɤɨɦɩ'ɸɬɟɪ, ɜɢɝɪɚɜ !"),nl, 
readchar( ), 

clerawindow, !. 
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ɍ ɰɶɨɦɭ ɜɚɪɿɚɧɬɿ ɩɪɚɜɢɥɚ ɩɪɟɞɢɤɚɬ ɪɿɜɧɨɫɬɿ Ɇ=1 ɨɡɧɚɱɚє, ɳɨ ɩɨɬɨɱɧɚ 
ɤɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ ɞɨɪɿɜɧɸє 1 ɿ ɳɨ ɰɟɣ ɨɫɬɚɧɧɿɣ ɫɿɪɧɢɤ ɩɨɜɢɧɟɧ ɛɭɬɢ 
ɜɢɥɭɱɟɧɢɣ ɥɸɞɢɧɨɸ ɩɿɞ ɱɚɫ ɧɚɫɬɭɩɧɨɝɨ ɯɨɞɭ, ɬɨɛɬɨ ɤɨɦɩ'ɸɬɟɪ ɜɢɝɪɚє. əɤ 
ɩɟɪɲɢɣ, ɬɚɤ ɿ ɞɪɭɝɢɣ ɜɚɪɿɚɧɬɢ ɩɪɚɜɢɥɚ play_it_again ɭ ɪɚɡɿ ɭɫɩɿɲɧɨɝɨ 
ɡɚɤɿɧɱɟɧɧɹ ɜɢɤɨɧɭɸɬɶ ɜɢɯɿɞ ɿɡ ɩɪɨɝɪɚɦɢ. 

Ɍɪɟɬɿɣ ɜɚɪɿɚɧɬ ɩɪɚɜɢɥɚ є ɫɟɪɰɟɜɢɧɨɸ ɿɝɪɨɜɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ: 
 
Play_it_again(M,ɇ,ɋ) 
nl,write(" ȼɚɲ ɯɿɞ."), 
nl,write(" ɋɤɿɥьɤɢ ɫɿɪɧɢɤɿɜ ɜɢ ɯɨɱɟɬɟ ɡɚɛɪɚɬɢ?"), 
readint(Hn), 

Ɇ2 = M - Hn, 
ɇ2 = ɇn, 
write(" Ɍɟɩɟɪ  ɦɚєɦɨ",Ɇ2,"ɫɿɪɧɢɤɿɜ"), 
nl,nl,write(" Ɇɿɣ ɯɿɞ."), 
nl,write(" ə ɞɭɦɚɸ !"), 
random(F), 

Rea = 1 + 3 * F, 

real int(Rea,Rint), 

ɆɁ = Ɇ2 - Rint, 
nl write(" ə ɜɢɞɚɥɢɜ ",Rint,"."), 
n1,write(" Ɍɟɩɟɪ ɦɚєɦɨ ",ɆɁ,"ɫɿɪɧɢɤɿɜ"),nl, 
Ɇ7 = M3, 
ɇ7 = ɇ2, 
ɋ7 = Rint, 
Play_it_again(Ɇ7,ɇ7,ɋ7). 
 
ɐɟɣ ɜɚɪɿɚɧɬ ɩɪɚɜɢɥɚ ɡɱɢɬɭє ɜɿɞɩɨɜɿɞɶ, ɜɜɟɞɟɧɭ ɤɨɪɢɫɬɭɜɚɱɟɦ, ɨɛɱɢɫɥɸє 

ɤɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ, ɳɨ ɡɚɥɢɲɢɥɢɫɹ, ɿ ɜɢɞɚє ɰɟ ɱɢɫɥɨ ɧɚ ɟɤɪɚɧ. ɉɨɬɿɦ ɩɪɚɜɢɥɨ 
ɡɱɢɬɭє ɡɧɚɱɟɧɧɹ ɤɨɦɩ'ɸɬɟɪɚ (ɜɢɩɚɞɤɨɜɟ ɰɿɥɟ ɱɢɫɥɨ, ɳɨ ɞɨɪɿɜɧɸє 1, 2 ɚɛɨ 3), 
ɦɨɞɢɮɿɤɭє ɤɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ ɿ ɜɢɞɚє ɡɦɿɧɟɧɟ ɡɧɚɱɟɧɧɹ. Ɍɪɟɬɿɣ ɜɚɪɿɚɧɬ ɩɪɚɜɢɥɚ 
є ɪɟɤɭɪɫɢɜɧɢɦ ɩɪɚɜɢɥɨɦ. 

Ɉɩɢɫɚɧɿ ɩɪɚɜɢɥɚ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɩɪɨɝɪɚɦɿ ɩɪɨɫɬɨʀ ɝɪɢ ɜ 23 ɫɿɪɧɢɤɢ 
(ɥɿɫɬɢɧɝ 2.11). ɐɹ ɩɪɨɝɪɚɦɚ ɜɢɤɨɪɢɫɬɨɜɭє ɡɚɫɨɛɢ ɜɿɤɨɧɧɨɝɨ ɿɧɬɟɪɮɟɣɫɭ Ɍɭɪɛɨ-
ɉɪɨɥɨɝɭ ɿ ɜɢɞɚє ɞɨɩɨɦɿɠɧɿ ɩɨɜɿɞɨɦɥɟɧɧɹ ɿ ɡɚɩɪɨɲɟɧɧɹ. 
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Ʌɿɫɬɢɧɝ 2.11 

 

/* ɉɪɨɝɪɚɦɚ: ɉɪɨɫɬɢɣ ɜɚɪɿɚɧɬ ɝɪɢ ɜ "23 ɫɿɪɧɢɤɢ" */ 
/* ɉɪɢɡɧɚɱɟɧɧɹ: Ⱦɟɦɨɧɫɬɪɚɰɿɹ ɝɪɢ ɜ „23 ɫɿɪɧɢɤɢ" */ 
/* ȼɤɚɡɿɜɤɚ: Ɂɚɩɭɫɬɿɬь ɩɪɨɝɪɚɦɭ. ɐɿɥь ɭɬɪɢɦɭєɬьɫɹ ɜ 

ɩɪɨɝɪɚɦɿ */  
 

domains 

predicates 

play_the_game 

do_windows 

play(integer, integer, integer) 

play_it_again(integer, integer, integer) 

rɟɚl_int(rɟɚ1, integer) 
goal 

ɪlɚɭ_the_game. 
clauses 

/* ɰɿɥь є ɩɪɚɜɢɥɨɦ */ 
play_the_game : - 

do_windows, 

ɪ1ɚɭ(23,0,0). 
/* ɩɪɚɜɢɥɨ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɜɿɤɨɧ    */ 
do_windows :— 

makewindow(1,7,7,"",0,0,25,80), 

makewindow(2,7,7," Game of 23 Matches ", 

1,5,22,40), 

nl,write("Welcome to the Game of 23 Matches. ), 

M = 23, 

ɇ= Ɉ, 
C=0, 

nl,write("There are ",Ɇ," matches to begin. ), 
nl,write("Me will take turns removing 

matches."),nl, 

nl,write("Each time you may remove 1, 2, or 3"), 

nl,write(matches and then 1' 11 do the same."),nl, 

nl,write("The ɪ1ɚɭɟɝ who has to remove"), 
nl, write("the last match will lose. ), 
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nl,write("To begin, there are 23 matches. ), 

nl write("The human has removed ",ɇ," match. ), 
nl,write(" The computer has removed ",ɋ," 

match."),nl. 

play(M,ɇ,C) 
ɪlɚɭ_it_again (M,ɇ,C). 
/* ɩɪɚɜɢɥɨ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɟɪɟɦɨɠɰɹ */ 
Play_it_ɚgɚɿn (M,_,_ ) : - 
M <= 0, 

nl, write(" ɍɨu'vɟ won !"), nl, 
nl, write(" Press the SPACE bar. ), 

readchar(), 

clerawindow, !, 

exit. 

Play_it_ɚgɚɿn (M,_ ,_ ) : - 
M=1, 

nl, write(" 1, the computer, won !"),nl, 

readchar( ), 

clerawindow, !., 

exit. 

Play_it_again(M,_,_ ) : - 

nl,write(" Your turn. ), 

nl,write(" How many do you want to remove?"), 

readint(Hn), 

M2 = M2 - Hn, 

ɇ2 = ɇn, 
write(" Now there are ",Ɇ2," match(es). ), 
nl,nl,write(" Ɇɭ turn. ), 
nl,write(" 1 am deciding !"), 

random(F), 

Rea = 1 + 3 * F, 

Real_int(Rea,Rint), 

M3 = M2 - Rint, 

n1,write(" 1 removed ",Rint,". ), 

nl,write(" Now there are is(are) ",ɆɁ," 
match(es)."),nl, 

Ɇ7 = M3, 
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ɇ7 = ɇ2, 
C7 = Rint, 

Play_it_again(M7,ɇ7,C7). 
/* ɞɨɩɨɦɿɠɧɟ ɩɪɚɜɢɥɨ  */ 
readint(Re,In) Re = In. 

/*         ɤɿɧɟɰь ɩɪɨɝɪɚɦɢ          */ 

Ɋɢɫ. 2.22. ɋɟɚɧɫ ɿɡ ɩɪɨɝɪɚɦɨɸ ɩɪɨɫɬɨʀ ɝɪɢ ɜ "23 ɫɿɪɧɢɤɢ" 
 
ɇɚ ɪɢɫ. 2.22 ɧɚɜɟɞɟɧɨ ɞɿɚɥɨɝ ɦɿɠ ɤɨɪɢɫɬɭɜɚɱɟɦ ɿ ɩɪɨɝɪɚɦɨɸ. əɤ ɛɚɱɢɬɟ, 

ɞɿɚɥɨɝ ɩɪɨɫɬɢɣ ɿ ɡɪɨɡɭɦɿɥɢɣ, ɬɚɤ ɳɨ ɤɨɪɢɫɬɭɜɚɱ ɦɨɠɟ ɥɟɝɤɨ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ 
ɫɢɬɭɚɰɿɸ, ɳɨ ɫɤɥɚɥɚɫɹ, ɿ ɜɢɪɿɲɢɬɢ, ɹɤɟ ɱɢɫɥɨ ɜɜɟɫɬɢ. Ʉɨɪɢɫɬɭɜɚɱ ɦɨɠɟ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɥɚɫɧɭ ɜɢɝɪɚɲɧɭ ɫɬɪɚɬɟɝɿɸ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɤɨɦɩ'ɸɬɟɪɚ, ɳɨ ɭ 
ɜɢɩɚɞɤɨɜɢɣ ɫɩɨɫɿɛ ɜɢɛɢɪɚє ɱɢɫɥɚ ɡ ɪɹɞɭ 1, 2, 3. ɐɿ ɞɿʀ ɧɟ є ɫɬɪɚɬɟɝɿєɸ, ɲɜɢɞɲɟ 
ɰɟ ɫɩɨɞɿɜɚɧɧɹ ɧɚ ɭɫɩɿɯ. Ɍɨɦɭ ɤɨɪɢɫɬɭɜɚɱ ɦɚє ɛɿɥɶɲɟ ɲɚɧɫɿɜ ɜɢɝɪɚɬɢ, ɧɿɠ 
ɤɨɦɩ'ɸɬɟɪ. 
 

2.8.2.3. Іɧɬɟɥɟɤɬɭɚɥьɧɚ ɝɪɚ ɜ "23 ɫɿɪɧɢɤɢ" 

ɍ ɩɪɨɫɬɿɣ ɝɪɿ ɜ "23 ɫɿɪɧɢɤɢ" ɤɨɦɩ'ɸɬɟɪ ɹɤ ɝɪɚɜɟɰɶ ɛɭɜ ɡɚɩɪɨɝɪɚɦɨɜɚɧɢɣ 
ɧɚ ɜɢɛɿɪ ɤɿɥɶɤɨɫɬɿ ɫɿɪɧɢɤɿɜ, ɳɨ ɜɢɥɭɱɚɸɬɶɫɹ, ɭ ɜɢɩɚɞɤɨɜɢɣ ɫɩɨɫɿɛ. Ʉɨɦɩ'ɸɬɟɪ 
ɝɪɚɜ, ɧɟ ɦɚɸɱɢ ɜɢɝɪɚɲɧɨʀ ɫɬɪɚɬɟɝɿʀ. ɉɪɨɝɪɚɦɚ ɿɧɬɟɥɟɤɬɭɚɥɶɧɨʀ ɝɪɢ ɜ "23 
ɫɿɪɧɢɤɢ" ɩɨɤɚɡɭє, ɹɤ ɪɟɚɥɿɡɭɜɚɬɢ ɜɢɝɪɚɲɧɭ ɫɬɪɚɬɟɝɿɸ ɞɥɹ ɤɨɦɩ'ɸɬɟɪɚ.  

ɍ ɝɪɿ "23 ɫɿɪɧɢɤɢ" ɤɨɠɟɧ ɝɪɚɜɟɰɶ ɧɚɦɚɝɚєɬɶɫɹ ɡɚɥɢɲɢɬɢ ɿɧɲɨɦɭ 
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ɝɪɚɜɰɟɜɿ ɬɿɥɶɤɢ ɨɞɢɧ ɫɿɪɧɢɤ, ɳɨɛ ɫɚɦɟ ɜɿɧ ɣɨɝɨ ɜɡɹɜ. ɉɨɱɚɬɤɨɜɚ ɤɿɥɶɤɿɫɬɶ 
ɫɿɪɧɢɤɿɜ 23, ɤɿɧɰɟɜɚ ɦɟɬɚ — ɨɞɢɧ ɫɿɪɧɢɤ, ɚ ɤɨɠɟɧ ɝɪɚɜɟɰɶ ɦɨɠɟ ɜɢɥɭɱɢɬɢ 1, 2 
ɚɛɨ 3 ɫɿɪɧɢɤɢ. Ɉɬɠɟ, ɦɨɠɧɚ ɩɨɛɚɱɢɬɢ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɩɨɱɚɬɤɨɜɢɯ, ɩɪɨɦɿɠɧɢɯ ɿ 
ɤɿɧɰɟɜɢɯ ɫɬɚɧɿɜ ɤɭɩɤɢ ɡ ɩɨɝɥɹɞɭ ɤɨɠɧɨɝɨ ɝɪɚɜɰɹ.  

Ⱦɥɹ ɬɨɝɨ ɳɨɛ ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɬɢ ɫɢɬɭɚɰɿʀ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɩɿɞ ɱɚɫ ɝɪɢ, ɭ 
ɬɚɛɥ. 9 ɩɨɤɚɡɚɧɿ ɿɝɪɨɜɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ. Ⱦɥɹ ɩɟɪɲɨʀ ɝɪɢ ɰɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ 
ɧɚɫɬɭɩɧɿ:  

S =[23,20,17,14,13,10,9,6,5,4,1]  

S = [23,17,13,9,5,1] — ɡɚɥɢɲɟɧɿ ɤɨɪɢɫɬɭɜɚɱɟɜɿ  
S =[ 20,14,10,6,4] – ɡɚɥɢɲɟɧɿ ɤɨɦɩ'ɸɬɟɪɨɜɿ. 

Ɍɚɛɥɢɰɹ 2.9  

Іɝɪɨɜɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɞɥɹ ɝɪɢ ɜ "23 ɫɿɪɧɢɤɢ" 

 ȼɢɥɭɱɟɧɚ 
ɤɨɪɢɫɬɭɜɚɱɟɦ
ɤɿɥɶɤɿɫɬɶ 
ɫɿɪɧɢɤɿɜ 

Ʉɿɥɶɤɿɫɬɶ 
ɫɿɪɧɢɤɿɜ, ɳɨ
ɡɚɥɢɲɢɥɨɫɹ 

ȼɢɥɭɱɟɧɚ 
ɤɨɦɩ'ɸɬɟɪɨɦ 
ɤɿɥɶɤɿɫɬɶ 
ɫɿɪɧɢɤɿɜ 

Ʉɿɥɶɤɿɫɬɶ 
ɫɿɪɧɢɤɿɜ, 
ɳɨ 

ɡɚɥɢɲɢɥɨɫɹ 
ɉɨɫɥɿɞɨɜɧɿɫɬɶ 

№ 1 
3 20 3 17 
3 14 1 13 
3 10 1 9 
3 6 1 5 
1 4 3 1 

                                                                                         ɤɨɦɩ’ɸɬɟɪ ɜɢɝɪɚє   
ɉɨɫɥɿɞɨɜɧɿɫɬɶ 

№ 2 
1 22 1 21 
2 19 2 17 
3 14 1 13 
2 11 2 9 
1 8 3 5 
2 3 2 1 

                                                                                         ɤɨɦɩ’ɸɬɟɪ ɜɢɝɪɚє   
 
Ⱦɥɹ ɞɪɭɝɨʀ ɝɪɢ ɰɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɬɚɤɿ: 
 
S = [23,22,21,19,17,14,13,9,8,5,3,2,1] 

S = [23,21,17, 13,9,5, 1] — ɡɚɥɢɲɟɧɿ ɤɨɪɢɫɬɭɜɚɱɟɜɿ 
S = [22, 19,14,11,8,3] — ɡɚɥɢɲɟɧɿ ɤɨɦɩ'ɸɬɟɪɨɜɿ. 
 
Ⱥɧɚɥɿɡ ɩɨɤɚɡɭє, ɳɨ ɞɟɹɤɿ ɱɢɫɥɚ ɜ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɞɥɹ ɤɨɠɧɨɝɨ ɡ ɝɪɚɜɰɿɜ 

ɧɟɛɚɠɚɧɿ, ɹɤɳɨ ɜɨɧɢ ɡɚɥɢɲɟɧɿ ɫɭɩɪɨɬɢɜɧɢɤɨɦ. ɐɟ ɱɢɫɥɚ: 2, 3, 4, 6, 7 ɿ 8. Ɂ 
ɿɧɲɨɝɨ ɛɨɤɭ, ɱɢɫɥɚ 1, 5 ɿ 9 ɦɨɠɧɚ ɫɩɨɤɿɣɧɨ ɡɚɥɢɲɢɬɢ ɫɭɩɪɨɬɢɜɧɢɤɨɜɿ. 
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ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɜ ɩɨɫɥɿɞɨɜɧɨɫɬɹɯ, ɩɨɤɚɡɚɧɢɯ ɞɥɹ ɰɢɯ ɞɜɨɯ ɿɝɨɪ, ɨɛɢɞɜɿ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɤɨɪɢɫɬɭɜɚɱɚ ɦɿɫɬɹɬɶ ɬɚɤɿ "ɧɟɛɟɡɩɟɱɧɿ" ɱɢɫɥɚ. ɉɟɪɲɚ 
ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɞɥɹ ɤɨɦɩ'ɸɬɟɪɚ ɦɿɫɬɢɬɶ 6 ɿ 4, ɿ  ɰɿ ɞɜɚ ɱɢɫɥɚ "ɛɟɡɩɟɱɧɿ". 

ɐɟɣ ɚɧɚɥɿɡ ɬɚɤɨɠ ɩɨɤɚɡɭє, ɳɨ ɤɨɠɟɧ ɝɪɚɜɟɰɶ ɧɚɦɚɝɚєɬɶɫɹ ɡɚɥɢɲɢɬɢ 
"ɧɟɛɟɡɩɟɱɧɿ" ɱɢɫɥɚ ɫɭɩɪɨɬɢɜɧɢɤɨɜɿ. Ɍɨɦɭ ɞɨɰɿɥɶɧɨ ɡɧɚɣɬɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 
ɦɿɠ ɤɿɥɶɤɿɫɬɸ ɫɿɪɧɢɤɿɜ, ɳɨ ɜɢɥɭɱɚɸɬɶɫɹ, ɿ "ɧɟɛɟɡɩɟɱɧɨɸ" ɤɿɥɶɤɿɫɬɸ ɫɿɪɧɢɤɿɜ, 
ɳɨ ɡɚɥɢɲɚєɬɶɫɹ ɫɭɩɪɨɬɢɜɧɢɤɨɜɿ. ȿɧɬɭɡɿɚɫɬɢ ɿ ɬɟɨɪɟɬɢɤɢ ɜɢɜɱɢɥɢ ɰɟɣ ɚɫɩɟɤɬ 
ɝɪɢ ɿ ɡɚɩɪɨɩɨɧɭɜɚɥɢ ɪɿɡɧɿ ɪɿɲɟɧɧɹ. 

ɋɩɪɨɳɟɧɚ ɜɟɪɫɿɹ ɪɿɲɟɧɧɹ ɧɚɜɨɞɢɬɶɫɹ ɧɢɠɱɟ. əɤɳɨ Ɇ – ɤɿɥɶɤɿɫɬɶ 
ɫɿɪɧɢɤɿɜ, ɹɤɿ ɡɚɥɢɲɢɥɢɫɹ, ɬɨ ɬɪɟɛɚ ɜɢɥɭɱɢɬɢ ɋ ɫɿɪɧɢɤɿɜ. ɋ ɨɛɱɢɫɥɸɸɬɶ ɡɚ 
ɮɨɪɦɭɥɨɸ 

 
ɋ = (R + 3) — 4 * integer((R + 3)/ 4), 
ɞɟ R = Ɇ - (4 * integer(M/4)). 
 
Ɍɭɬ integer ɩɨɜɟɪɬɚє ɰɿɥɭ ɱɚɫɬɢɧɭ ɡɧɚɱɟɧɧɹ ɜɢɪɚɡɭ ɜ ɞɭɠɤɚɯ. 
ɇɚɩɪɢɤɥɚɞ, ɹɤɳɨ Ɇ = 8, ɬɨ ɋ = 3; ɹɤɳɨ Ɇ = 6, ɬɨ ɋ = 1. 
ɐɿ ɮɨɪɦɭɥɢ ɦɨɠɭɬɶ ɛɭɬɢ ɡɚɩɢɫɚɧɿ ɹɤ ɩɪɚɜɢɥɚ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. 

ɉɨɫɥɿɞɨɜɧɿɫɬɶ ʀɯɧɶɨɝɨ ɡɚɩɢɫɭ ɬɚɤɚ: 
 
A_r = Ɇ2/4 - 0.45, 
Real_int(A_r, A_int) 

Al_int = Ɇ2 - (4 * A_int), 
A2_r = (Al_int + 3)/4 - 0.45, 

ɤeal_int(A2_r, A2_int), 
A3_int = (Al_int + 3) - (4 * A2_int). 

 
ɉɪɚɜɢɥɚ ɩɪɢɫɜɨɸɸɬɶ A3_int ɰɿɥɟ ɡɧɚɱɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɫɿɪɧɢɤɿɜ, ɹɤɿ 

ɩɨɜɢɧɧɿ ɛɭɬɢ ɜɢɥɭɱɟɧɿ. (ɉɪɚɜɢɥɨ real_int ɧɟɨɛɯɿɞɧɟ ɞɥɹ ɩɟɪɟɬɜɨɪɟɧɧɹ 
ɞɿɣɫɧɨɝɨ ɱɢɫɥɚ ɜ ɰɿɥɟ). 

Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɜɢɝɪɚɲɧɚ ɫɬɪɚɬɟɝɿɹ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ (ɭ ɜɢɝɥɹɞɿ 
ɩɪɚɜɢɥ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ) ɞɥɹ ɡɚɦɿɧɢ ɩɪɨɫɬɨʀ ɜɢɩɚɞɤɨɜɨʀ ɫɬɪɚɬɟɝɿʀ ɧɚ ɨɫɧɨɜɿ 
ɜɢɩɚɞɤɨɜɨɝɨ ɱɢɫɥɚ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚɫɹ ɜ ɩɨɩɟɪɟɞɧɿɣ ɩɪɨɝɪɚɦɿ ɝɪɢ ɜ "23 
ɫɿɪɧɢɤɢ". ɍ ɪɟɡɭɥɶɬɚɬɿ ɨɞɟɪɠɢɦɨ ɩɪɨɝɪɚɦɭ ɿɧɬɟɥɟɤɬɭɚɥɶɧɨʀ ɝɪɢ ɜ "23 
ɫɿɪɧɢɤɢ". 
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Ʌɿɫɬɿɧɝ  2.12 

/* ɉɪɨɝɪɚɦɚ: Іɧɬɟɥɟɤɬɭɚɥьɧɢɣ ɜɚɪɿɚɧɬ ɝɪɢ "23 ɫɿɪɧɢɤɢ" */ 
/* ɉɪɢɡɧɚɱɟɧɧɹ: Ⱦɟɦɨɧɫɬɪɚɰɿɹ ɝɪɢ ɜ "23 ɫɿɪɧɢɤɢ" */ 
/*          ȼɢɤɨɪɢɫɬɨɜɭєɬьɫɹ ɜɢɝɪɚɲɧɚ ɫɬɪɚɬɟɝɿɹ      */ 
/* ȼɤɚɡɿɜɤɚ: Ɂɚɩɭɫɬɿɬь ɩɪɨɝɪɚɦɭ.               */ 
/*                ɐɿɥь ɭɬɪɢɦɭєɬьɫɹ ɜ ɩɪɨɝɪɚɦɿ        */ 
 

domains 

predicates 

play_the_game 

do_windows 

play(integer, integer, integer) 

play_it_again(integer, integer, integer) 

real_int(real, integer) 

goal 

play_the_game. 

clauses 

/* ɰɿɥь є ɩɪɚɜɢɥɨɦ */ 
Ɋlɚɭ_the_game :- 
do_windows, 

ɪlɚɭ(23,0,0). 
 

/* ɩɪɚɜɢɥɨ ɞɥɹ ɭɬɜɨɪɟɧɧɹ ɜɿɤɨɧ */ 
do_windows :— 

makewindow(1,7,7, ',0,0,25,80), 

makewindow(2,7,7," Game of 23 Matches ", 

                      1,5,22,40), 

makewindow(3,7,7, Observer ",1,50, 10,20), 

cursor(2,2), 

write("RESULT UPDATE"), 

gotowindow(2), 

n1,write(" Welcome to the game of 23 Matches.”), 

M = 23, 

ɇ=Ɉ, 
C=O, 

n1,write(" There are ",M," matches to begin.), 

nl,write(" The human has removed ",ɇ," match.), 
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nl,write(" The computer has remo ed ",C," match."),nl. 

 

/* ɩɪɚɜɢɥɨ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɝɪɢ */ 
play(M,ɇ,C) 
play_ it_again(M,ɇ,C). 
 

/* ɩɪɚɜɢɥɨ ɞɥɹ ɜɢɞɚɱɿ ɩɨɜɿɞɨɦɥɟɧɧɹ, */ 
/* ɳɨ ɜɢɝɪɚɥɚ ɥɸɞɢɧɚ */ 
Play_it_again(Ɇ,_,_ ) 
Ɇ <= Ɉ, 
n1, write(" You the human won !"),nl, 

makewindow(4,7,7,"Result ",13,50, 10, 15), 

nl,write(" YOU WON ! ),nl,nl,nl, 

 

/* ɡɜɭɤɨɜɢɣ ɫɢɝɧɚɥ ɞɥɹ ɤɨɪɢɫɬɭɜɚɱɚ */ 
sound(4,392), 

sound(4,440), 

sound(4,494), 

sound(4,440), 

sound(4,494), 

sound(4,392), 

nl, write(" Press the SPACE bar. ), 

readchar( ), 

ɫlɟrwɿndɨw, !, 
exit. 

 

/* ɩɪɚɜɢɥɨ ɞɥɹ ɜɢɞɚɱɿ ɩɨɜɿɞɨɦɥɟɧɧɹ, */ 
/* ɳɨ ɜɢɝɪɚɜ ɤɨɦɩ'ɸɬɟɪ */ 
Play_it_ɚgɚɿn (M,_,_ ) ;- 
M=1, 

n1   write(" 1, the computer, won !"),nl, 

makewindow(5,7,7, “Resuit”,13,50,10,20), 

nl,write(" 1 WON ! " ), nl, nl, nl, 

 

/* ɡɜɭɤɨɜɢɣ ɫɢɝɧɚɥ ɞɥɹ ɤɨɪɢɫɬɭɜɚɱɚ */ 
sound(4,394), 

sound (4,440), 
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sound (4,494), 

sound(4,440), 

sound (4,494), 

sound(12,392), 

nl, write(" Press the SPACE bar. ), 

readchar(), 

clerawindow, !, 

exit. 

/* ɨɫɧɨɜɧɟ ɩɪɚɜɢɥɨ, ɳɨ ɜɢɤɨɧɭє ɝɪɭ */ 
/* ɿ ɩɨɜɬɨɪɸɜɚɧɟ ɞɟɤɿɥьɤɚ ɪɚɡ */ 
Play_it_again(M,_,_ ) :- 

n1,write(" Your turn. ), 

nl,write(" How many do you want to remove?"), 

readint(Hn), 

M2 = M2 - Hn, 

ɇ2 = ɇn, 
write(" Now there are ",M2," match(es) ), 

gotowindow(3), 

cursor(4,3), 

write(M2, " match(es) "), 

gotowindow(2), 

nl,nl,write(" Ɇɭ turn. ), 
nl,write(" 1 am thinking !"), 

A_r = Ɇ2/4 — 0.45, 
Real_int(Ar, Aint), 

Al_int = M2 — (4 * A_int) 

A2_r = (Al_int + 3)/4 — 0.45, 

Real_int(A2_r, A2_int) 

A3_int (Al_int + 3) — (4 * Ⱥ2_int), 
M3 = M2 – ȺɁ_int, 
nl,write(" I removed ",A3_int,"."),nl, 

nl,write(" Now there are is(are) ",MɁ," 
match(es)."),nl, 

gotowindow(3), 

cursor(4,3), 

write(M3, " match(es) "), 

gotowindow(2), 
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M7 = ɆɁ, 
ɇ7 = ɇ2, 
C7 = ȺɁ  int, 
Play_it_again(M7,ɇ7,C7). 
/* ɩɪɚɜɢɥɨ ɩɟɪɟɬɜɨɪɟɧɧɹ ɞɿɣɫɧɨɝɨ */ 
/* ɱɢɫɥɚ ɜ ɰɿɥɟ */ 
Real_int(Re,In) :-  Re = In. 

/*         ɤɿɧɟɰь ɩɪɨɝɪɚɦɢ               */ 
 
ȱɧɬɟɥɟɤɬɭɚɥɶɧɚ ɩɪɨɝɪɚɦɚ ɝɪɢ ɜ "23 ɫɿɪɧɢɤɢ" ɜɢɞɚє ɤɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ ɭ 

ɤɭɩɰɿ. ɉɨɬɿɦ ɜɨɧɚ ɡɱɢɬɭє ɜɜɟɞɟɧɟ ɤɨɪɢɫɬɭɜɚɱɟɦ ɡɧɚɱɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɫɿɪɧɢɤɿɜ, 
ɹɤɿ ɜɢɞɚɥɹɸɬɶɫɹ, ɦɨɞɢɮɿɤɭє ɱɢɫɥɨ ɫɿɪɧɢɤɿɜ ɭ ɤɭɩɰɿ ɿ ɜɢɞɚє ʀɯɧɸ ɧɨɜɭ 
ɤɿɥɶɤɿɫɬɶ. 

 

 
Ɋɢɫ. 2.23. ɋɟɚɧɫ ɿɧɬɟɥɟɤɬɭɚɥьɧɨʀ ɝɪɢ ɜ "23 ɫɿɪɧɢɤɢ" 

 

ɉɿɞ ɱɚɫ ɝɪɢ ɤɨɦɩ'ɸɬɟɪɚ ɩɪɨɝɪɚɦɚ ɜɢɤɨɪɢɫɬɨɜɭє ɮɨɪɦɭɥɭ ɜɢɝɪɚɲɧɨʀ 
ɫɬɪɚɬɟɝɿʀ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɫɿɪɧɢɤɿɜ, ɳɨ ɜɢɞɚɥɹɸɬɶɫɹ. ɉɨɬɿɦ ɩɪɨɝɪɚɦɚ 
ɜɢɞɚɥɹє ɡɧɚɣɞɟɧɭ ɤɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ ɡ ɤɭɩɤɢ ɿ ɜɢɞɚє ɧɨɜɭ ɤɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ, 
ɳɨ ɡɚɥɢɲɢɥɢɫɹ. 

Ƚɪɚ ɩɨɜɬɨɪɸєɬɶɫɹ ɞɨɬɢ, ɞɨɤɢ ɨɞɢɧ ɿɡ ɝɪɚɜɰɿɜ ɧɟ ɜɢɝɪɚє. ɉɨɬɿɦ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɩɟɪɟɦɨɠɟɰɶ ɿ ɡɜɭɱɢɬɶ ɦɭɡɢɱɧɢɣ ɫɢɝɧɚɥ. 

Ɂɜɟɪɧɿɬɶ ɭɜɚɝɭ, ɳɨ ɩɪɨɝɪɚɦɚ ɦɚє ɞɜɚ ɞɨɞɚɬɤɨɜɿ ɜɿɤɧɚ ɜ ɩɪɚɜɿɣ ɩɨɥɨɜɢɧɿ 
ɟɤɪɚɧɚ. ȼɟɪɯɧє ɜɿɤɧɨ ɩɨɤɚɡɭє ɦɨɞɢɮɿɤɨɜɚɧɭ ɤɿɥɶɤɿɫɬɶ ɫɿɪɧɢɤɿɜ ɩɿɫɥɹ ɤɨɠɧɨɝɨ 
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ɯɨɞɭ. ɇɢɠɧє ɜɿɤɧɨ ɞɟɦɨɧɫɬɪɭє ɩɟɪɟɦɨɠɰɹ. ɇɚ ɪɢɫ. 2.23 ɩɨɤɚɡɚɧɨ ɫɟɚɧɫ 
ɿɧɬɟɥɟɤɬɭɚɥɶɧɨʀ ɝɪɢ ɜ "23 ɫɿɪɧɢɤɢ". ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɤɨɦɩ'ɸɬɟɪ ɜɢɝɪɚɜ. 

 

2.9. Ⱥɥɝɨɪɢɬɦ ɬɚ ɪɟɚɥɿɡɚɰɿɹ ɦɨɜɨɸ ɥɨɝɿɤɢ ɝɪɢ  

“Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ” 

Ɂɚɞɚɱɚ "Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ" – ɰɟ ɤɥɚɫɢɱɧɚ ɡɚɞɚɱɚ ɒȱ, ɹɤɚ ɞɟɦɨɧɫɬɪɭє ɞɨɛɪɟ 
ɜɿɞɨɦɿ ɦɟɬɨɞɢ ɜɢɫɧɨɜɤɭ ɩɿɞ ɱɚɫ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ. Ɂɚɞɚɱɚ 
ɮɨɪɦɭɥɸєɬɶɫɹ ɜ ɬɚɤɢɣ ɫɩɨɫɿɛ. 

Ɇɚɜɩɚ ɩɟɪɟɛɭɜɚє ɜ ɡɚɱɢɧɟɧɿɣ ɤɿɦɧɚɬɿ, ɧɚ ɩɿɞɥɨɡɿ ɥɟɠɢɬɶ ɤɨɪɨɛɤɚ, ɚ ɜ'ɹɡɤɚ 
ɛɚɧɚɧɿɜ ɡɜɢɫɚє ɡɿ ɫɬɟɥɿ ɬɚɤ, ɳɨ ɞɿɫɬɚɬɢ ʀʀ ɦɚɜɩɚ ɧɟ ɦɨɠɟ.  

Ɋɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ – ɰɟ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɞɿɣ, ɳɨ ɞɨɩɨɦɨɠɭɬɶ ɦɚɜɩɿ 
ɞɨɬɹɝɬɢɫɶ ɞɨ ɛɚɧɚɧɿɜ. ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɞɿɣ ɦɚɜɩɢ ɦɨɠɟ ɛɭɬɢ ɨɪɝɚɧɿɡɨɜɚɧɚ ɜ 
ɬɚɤɢɣ ɫɩɨɫɿɛ. 

Ɇɚɜɩɚ ɩɿɞɯɨɞɢɬɶ ɞɨ ɤɨɪɨɛɤɢ, ɫɬɚɜɢɬɶ ʀʀ ɩɿɞ ɜ’ɹɡɤɭ ɛɚɧɚɧɿɜ, ɫɬɚє ɧɚ 
ɤɨɪɨɛɤɭ ɿ ɯɚɩɚє ɛɚɧɚɧɢ. 

 
2.9.1. Ɋɨɡɪɨɛɤɚ ɩɪɨɝɪɚɦɢ 

ɉɪɨɝɪɚɦɚ, ɳɨ ɪɟɚɥɿɡɭє ɡɚɞɚɱɭ "Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ", ɩɨɜɢɧɧɚ ɦɿɫɬɢɬɢ ɭ ɛɚɡɿ 
ɞɚɧɢɯ ɞɟɹɤɿ ɤɨɧɤɪɟɬɧɿ ɮɚɤɬɢ. ɇɢɦɢ є ɦɿɫɰɟ ɡɧɚɯɨɞɠɟɧɧɹ ɦɚɜɩɢ ɜ ɤɿɦɧɚɬɿ, 
ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɨɪɨɛɤɢ ɜ ɤɿɦɧɚɬɿ, ɩɨɡɢɰɿɹ ɧɚ ɩɿɞɥɨɡɿ ɤɿɦɧɚɬɢ, ɧɚɞ ɹɤɨɸ ɜɢɫɢɬɶ 
ɜ'ɹɡɤɚ ɛɚɧɚɧɿɜ, ɿ ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ ɬɟ, ɱɢ ɫɢɞɢɬɶ ɦɚɜɩɚ ɧɚ ɤɨɪɨɛɰɿ, ɱɢ ɧɿ. Ⱦɥɹ ɰɿєʀ 
ɡɚɞɚɱɿ ɦɿɫɰɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɛɚɧɚɧɿɜ, ɤɨɪɨɛɤɢ ɿ ɦɚɜɩɢ ɡɦɿɧɸєɬɶɫɹ ɿ ɦɨɠɟ ɛɭɬɢ 
ɩɪɟɞɫɬɚɜɥɟɧɟ ɡɦɿɧɧɢɦɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. ɉɪɢɱɨɦɭ ɦɿɫɰɟ ɩɟɪɟɛɭɜɚɧɧɹ ɦɚɜɩɢ ɿ 
ɤɨɪɨɛɤɢ ɦɨɠɟ ɛɭɬɢ ɛɭɞɶ-ɹɤɢɦ. ɉɨɩɟɪɟɞɧɿɣ ɚɧɚɥɿɡ ɩɪɢɜɨɞɢɬɶ ɞɨ ɬɚɤɢɯ 
ɩɨɱɚɬɤɨɜɢɯ ɭɦɨɜ: 

- ɛɚɧɚɧɢ ɧɚɞ ɩɨɡɢɰɿєɸ 1 – 10; 
- ɤɨɪɨɛɤɚ ɜ ɩɨɡɢɰɿʀ 1 – 10; 
- ɦɚɜɩɚ ɜ ɩɨɡɢɰɿʀ ɜɿɞ 1 – 10; 
- ɦɚɜɩɚ ɧɟ ɧɚ ɤɨɪɨɛɰɿ; 
- ɭ ɦɚɜɩɢ ɧɟɦɚє ɛɚɧɚɧɿɜ. 
ɐɿ ɮɚɤɬɢ ɨɩɢɫɭɸɬɶ ɩɨɱɚɬɤɨɜɢɣ ɫɬɚɧ. əɤɳɨ ɦɚɜɩɚ ɞɿє ɭɫɩɿɲɧɨ, ɬɨ 

ɨɫɬɚɬɨɱɧɢɣ ɪɟɡɭɥɶɬɚɬ ɛɭɞɟ ɨɩɢɫɭɜɚɬɢɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɚɤɢɯ ɮɚɤɬɿɜ: 
 
- ɛɚɧɚɧɢ ɜ ɩɟɪɜɿɫɧɿɣ ɩɨɡɢɰɿʀ; 
- ɤɨɪɨɛɤɢ ɜ ɬɿɣ ɫɚɦɿɣ ɩɨɡɢɰɿʀ, ɳɨ ɿ ɛɚɧɚɧɢ; 
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- ɦɚɜɩɚ ɜ ɬɿɣ ɫɚɦɿɣ ɩɨɡɢɰɿʀ, ɳɨ ɿ ɛɚɧɚɧɢ; 
- ɦɚɜɩɚ ɧɚ ɤɨɪɨɛɰɿ; 
- ɦɚɜɩɚ ɫɯɨɩɢɥɚ ɛɚɧɚɧɢ. 
Ɍɟɩɟɪ ɧɟɨɛɯɿɞɧɨ ɩɨɛɭɞɭɜɚɬɢ ɩɪɚɜɢɥɚ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɜɢɯɿɞɧɨɝɨ ɫɬɚɧɭ ɜ 

ɤɿɧɰɟɜɢɣ. ɇɢɠɱɟ ɧɚɜɨɞɹɬɶɫɹ ɦɨɠɥɢɜɿ ɮɨɪɦɚɬɢ ɞɥɹ ɰɢɯ ɩɪɚɜɢɥ: 
move_to(box,position, position).  /* ɩɟɪɟɫɭɧɭɬɢ*/ 
move_to(monkey, position, position). /*ɩɟɪɟɫɭɧɭɬɢ*/ 
go_to(position, position, position).  /*ɩɟɪɟɣɬɢ*/ 
push_box(position, position, position). /*ɩɟɪɟɦɿɫɬɢɬɢ ɤɨɪɨɛɤɭ*/ 
climb_box.     /*ɩɿɞɧɹɬɢɫɹ ɧɚ ɤɨɪɨɛɤɭ*/ 
grasp_bananas     /*ɫɯɨɩɢɬɢ ɛɚɧɚɧɢ*/ 

ɉɟɪɲɟ ɩɪɚɜɢɥɨ move_to ɩɪɢɡɧɚɱɟɧɟ ɞɥɹ ɩɟɪɟɫɭɜɚɧɧɹ ɤɨɪɨɛɤɢ ɜ ɧɨɜɟ 
ɦɿɫɰɟ, ɚ ɞɪɭɝɟ ɩɪɚɜɢɥɨ move_to ɩɪɢɡɧɚɱɟɧɟ ɞɥɹ ɩɟɪɟɦɿɳɟɧɧɹ ɦɚɜɩɢ ɜ ɧɨɜɭ 

ɩɨɡɢɰɿɸ. ɉɪɚɜɢɥɨ go_to ɩɪɢɡɧɚɱɟɧɟ ɞɥɹ ɥɨɝɿɱɧɨɝɨ ɩɟɪɟɦɿɳɟɧɧɹ ɤɨɪɨɛɤɢ ɚɛɨ 
ɦɚɜɩɢ ɡ ɨɞɧɿєʀ ɩɨɡɢɰɿʀ ɜ ɿɧɲɭ, ɉɪɚɜɢɥɨ push_box ɩɪɢɡɧɚɱɟɧɨ ɞɥɹ 
ɩɟɪɟɫɭɜɚɧɧɹ ɦɚɜɩɨɸ ɤɨɪɨɛɤɢ ɡ ɨɞɧɨɝɨ ɩɨɥɨɠɟɧɧɹ ɜ ɿɧɲɟ. ɉɪɚɜɢɥɨ 
climb_box ɩɪɢɡɧɚɱɟɧɟ ɞɥɹ ɬɨɝɨ ɳɨɛ ɦɚɜɩɚ ɜɢɥɿɡɥɚ ɧɚ ɤɨɪɨɛɤɭ. ɉɪɚɜɢɥɨ 
grasp_bananas ɩɪɢɡɧɚɱɟɧɟ ɞɥɹ ɯɚɩɚɧɧɹ ɛɚɧɚɧɿɜ. 

 

2.9.2. Ɋɟɚɥɿɡɚɰɿɹ ɩɪɨɝɪɚɦɢ "Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ" 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɛɚɡɭ ɞɚɧɢɯ ɿ ɩɪɚɜɢɥɚ, ɪɨɡɝɥɹɧɭɬɿ ɜ ɩɨɩɟɪɟɞɧɶɨɦɭ 
ɪɨɡɞɿɥɿ, ɦɨɠɧɚ ɧɚɩɢɫɚɬɢ ɩɪɨɝɪɚɦɭ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ, ɳɨ ɪɨɡɜ’ɹɡɭє ɡɚɞɚɱɭ 
ɩɪɨ ɦɚɜɩɭ ɿ ɛɚɧɚɧɢ. Ȼɥɨɤ-ɫɯɟɦɚ ɰɿєʀ ɩɪɨɝɪɚɦɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 14.1.  

Ɉɫɧɨɜɧɢɣ ɦɨɞɭɥɶ ɧɚ ɰɿɣ ɛɥɨɤ-ɫɯɟɦɿ — ɰɟ solve_the_problem 

(ɪɨɡɜ’ɹɡɚɬɢ ɡɚɞɚɱɭ). ɐɟɣ ɦɨɞɭɥɶ ɜɢɤɥɢɤɚє ɩɿɞɦɨɞɭɥɿ request_positions 

(ɡɚɩɪɨɫɢɬɢ ɩɨɡɢɰɿʀ) ɿ go_and_get_bananas (ɣɞɢ ɿ ɜɿɡɶɦɢ ɛɚɧɚɧɢ). ɉɟɪɲɢɣ 

ɡ ɧɢɯ ɡɚɩɪɨɲɭє ɤɨɪɢɫɬɭɜɚɱɚ ɜɜɟɫɬɢ ɦɿɫɰɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɦɚɜɩɢ, ɤɨɪɨɛɤɢ ɿ 
ɛɚɧɚɧɿɜ. ɐɿ ɤɨɨɪɞɢɧɚɬɢ ɩɪɢɫɜɨɸɸɬɶɫɹ ɡɦɿɧɧɢɦ Ɇ, ȼɨ ɿ ȼ. Ɇɨɞɭɥɶ 
monkey_works (ɦɚɜɩɚ ɩɪɚɰɸє) ɜɢɤɥɢɤɚє ɱɨɬɢɪɢ ɦɨɞɭɥɿ: 
move_to(box,ȼ,ȼɨ), move_to(monkey,Bo,M), climb_box ɿ 
grasp_bananas. Ɇɨɞɭɥɶ move_to(box,B,Bo) ɜɢɤɥɢɤɚє ɦɨɞɭɥɶ 
push_box(C,B), ɳɨ ɫɜɨєɸ ɱɟɪɝɨɸ, ɜɢɤɥɢɤɚє ɦɨɞɭɥɶ 
move_to(monkey,B,Ɇ). Ɉɫɬɚɧɧɿɣ ɦɨɞɭɥɶ ɜɢɤɥɢɤɚє ɦɨɞɭɥɶ go_to(M,B) 

ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɩɟɪɟɦɿɳɟɧɧɹ ɦɚɜɩɢ ɡ ɨɞɧɿєʀ ɩɨɡɢɰɿʀ ɜ ɿɧɲɭ. Ɇɨɞɭɥɶ 
climb_box ɜɢɤɨɧɭє ɩɟɪɟɦɿɳɟɧɧɹ ɦɚɜɩɢ, ɚ ɦɨɞɭɥɶ grasp_bananas – 

ɯɚɩɚɧɧɹ ɛɚɧɚɧɿɜ ɦɚɜɩɨɸ. 
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Ɋɢɫ. 2.24. ɋɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɢ "Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ" 

 
ɇɚ ɥɿɫɬɢɧɝɭ 2.13 ɧɚɜɟɞɟɧɚ ɩɪɨɝɪɚɦɚ "Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ", ɹɤɚ є ɪɟɚɥɿɡɚɰɿєɸ 

ɪɨɡɝɥɹɧɭɬɨɝɨ ɩɪɨɟɤɬɭ. 
 

Ʌɿɫɬɢɧɝ 2.13 

/* ɉɪɨɝɪɚɦɚ: Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ PROG1204.PRO */ 
/* ɉɪɢɡɧɚɱɟɧɧɹ: Ⱦɟɦɨɧɫɬɪɚɰɿɹ ɪɨɡɜ’ɹɡɚɧɧɹ          */ 
/*              ɝɨɥɨɜɨɥɨɦɤɢ ɩɪɨ ɦɚɜɩɭ ɿ ɛɚɧɚɧɢ*/ 
 

domains 

database 

is_at(symbol, integer) 

monkey_is_off_bɨɯ 
predicates 

solve_the_ɪrɨblɟm 
request_position(integer, integer, integer) 

go_and_get_bananas(integer, integer, integer) 

monkey_works(integer, integer, integer) 
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move_to(symbol, integer, integer) 

go_to(integer, integer) 

push_box(integer, integer) 

climb_ box 

grasp_bananas 

goal 

solve_the_problem 

clauses 

 

/* ɛɚɡɚ ɞɚɧɢɯ */ 
monkey_is_off_box. 

is_at(bananas,1).  is_at(bananas,2). 

is_at(bananas,3).  is_at(bananas,4). 

is_at(bananas,5).  is_at(bananas,6). 

is_at(bananas,7).  is_at(bananas,8). 

is_at(bananas,9).  is_at(bananas, 10). 

is_at(box,1).   is_at(box,2). 

is_at(box,3).   is_at(box,4). 

is_at(box,5).   is_at(box,6). 

is_at(box,7).   is_at(box,8). 

is_at(box,9).   is_at(box,10). 

is_at(monkey,1).  is_at(monkey,2). 

is_at(monkey,3).  is_at(monkey,4). 

is_at(monkey,5).  is_at(monkey,6). 

is_at(monkey,7).  is_at(monkey,8). 

is_at(monkey,9).  is_at(monkey, 10). 

 

/* ɩɪɚɜɢɥɚ ɞɨɫɹɝɧɟɧɧɹ ɛɚɧɚɧɿɜ */ 
solve_the_problem :- 

make_window(1,7,7,"",0,0,25,80), 

make_window(2,7,7," MONKEY AND BANANAS ", 

1,10,23,50), 

request_position(B,Bo,M), 

nl,write(" Monkey is thinking. "), 

nl,write(" '1 want those bananas"), 

write(" hanging up there !'"), nl, 

go_and_get_ bananas(B,Bo,M), 
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write(" Monkey gets the bananas !"), nl,nl, 

write(" THREE CHEERS !!!"), nl,nl, 

write(" Press the SPACE BAR."), 

readchar( ). 

request_position(B,Bo,Ɇ) :- 
n1, n1, 

write(" Enter position of the bananas(1-10). "), 

readint(B), 

write(" Enter position of box(1-10). "), 

readint(Bo), 

write(" Enter positin of monkey(1-10). "), 

readint(M). 

go_and_get_bananas(B,Bo,M) 

is_at(bananas,B), 

is_at(box,Bo), 

is_at(monkey,Ɇ), 
monkey_works(B,Bo,Ɇ). 
monkey_works(B,Bo,M) :- 

n1, write(" Monkey looks around and spies the box. "), 

move_to(monkey, Bo,Ɇ), 
n1, write(" monkey goes from ""’,Ɇ," to ",B,"."), n1, 
move_to(box,B,Bo), 

n1, write(" Monkey pushes the box from ",Bo, 

" to ",B,"."), n1, 

ɫlimb_box, 
grasp_bananas. 

move_to(monkey, B,Ɇ) 
is_at(monkey, B), 

is_at(monkey,1), 

go_to(M,B), 

fail. 

Move_to(box,B,Ɇ), 
is_at(box,B), 

is_at(box,C), 

push_box(C,B). 

go_to(B,C)  :- 

monkey_is_off_box, 
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retract(is_at(monkey,B)), 

assert(is_at(monkey,C)), 

nl,write(" Monkey goes ",B," to ",C,"."). 

push_box(B,C) 

monkey_is_off_box, 

move_to(monkey, B,Ɇ), 
retract(is_at(monkey, B)), 

retract(is_at(box,B)), 

assert(is_at(monkey,C)), 

assert(is_at(box,C)). 

climb box :- 

monkey_is_off_box, 

retract(monkey_is_off_box), 

write(" Monkey climbs the box."), n1 

 grasp_bananas :- . 

write(" Monkey grasp the bananas."), n1. 

/* ɤɿɧɟɰь ɩɪɨɝɪɚɦɢ */ 
 

Ȼɚɡɚ ɞɚɧɢɯ "Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ" ɫɤɥɚɞɚєɬьɫɹ ɡ ɧɚɫɬɭɩɧɢɯ 
ɬɜɟɪɞɠɟɧь: 
monkey_is_off_box. 

is_at(bananas, 1).  is_at(bananas,2). 

is_at(bananas,3).  is_at(bananas,4). 

is_at(bananas,5).  is_at(bananas,6). 

is_at(bananas,7).  is_at(bananas,8). 

is_at(bananas,9).  is_at(bananas,10). 

is_at(box,1).   is_at(box,2). 

is_at(box,3).   is_at(box,4). 

is_at(box,5).   is_at(box,6). 

is_ɚs(box,7).       is_at(box,8). 

is_at(box,92).       is_at(box,10). 

is_at(monkey,1).  is_at(monkey,2).   

is_at(monkey,3).  is_at(monkey,4). 

is_at(monkey,5).  is_at(monkey,6). 

is_at(monkey,7).  is_at(monkey,8). 

is_at(monkey,9).  is_at(monkey,10) . 
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ɉɟɪɲɟ ɬɜɟɪɞɠɟɧɧɹ – ɰɟ ɩɪɨɫɬɢɣ ɮɚɤɬ: ɦɚɜɩɚ ɧɟ ɧɚ ɤɨɪɨɛɰɿ. ȱɧɲɿ 
ɬɜɟɪɞɠɟɧɧɹ ɜɿɞɨɛɪɚɠɚɸɬɶ ɩɪɢɩɭɫɬɢɦɟ ɦɿɫɰɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɛɚɧɚɧɿɜ, ɤɨɪɨɛɤɢ ɿ 
ɦɚɜɩɢ. 

 
ɐɿɥɶɨɜɢɣ ɦɨɞɭɥɶ ɦɚє ɜɢɝɥɹɞ 
solve_the_ problem :- 

make_window(1,7,7,"",0,0,25,80), 

make_window(2,7,7," MONKEY AND BANANAS ", 

1,10,23,50), 

request_position(B,Bo,M), 

nl,write(" Monkey is thinking. "), 

nl,write(" 'I want those bananas"), 

write(" hanging up there ! ), nl, 

go_and_get_bananas(B,Bo,M), 

write(" Monkey gets the bananas !"), nl,nl, 

write(" THREE CHEERS !!!"), nl,n1, 

write(" Press the SPASE BAR. ), 

readchar( ). 

 
ɐɟɣ ɦɨɞɭɥɶ ɜɢɞɚє ɿɧɮɨɪɦɚɰɿɣɧɢɣ ɬɟɤɫɬ ɭ ɜɿɤɧɨ ɧɚ ɟɤɪɚɧɿ. ɉɨɬɿɦ ɜɿɧ 

ɜɢɤɥɢɤɚє ɞɜɚ ɦɨɞɭɥɿ, request_position ɿ go_and_get_bananas. 

Ⱦɪɭɝɢɣ ɡ ɧɢɯ ɜɢɤɨɧɭє "ɡɚɯɨɩɥɟɧɧɹ ɛɚɧɚɧɿɜ", ɜɢɤɥɢɤɚɸɱɢ ɩɿɞɦɨɞɭɥɶ 
monkey_works. Ɉɫɧɨɜɧɢɣ ɦɨɞɭɥɶ ɜɢɞɚє ɞɟɹɤɢɣ ɩɿɞɫɭɦɤɨɜɢɣ ɬɟɤɫɬ. 

ɉɪɚɜɢɥɨ monkey works ɪɟɚɥɿɡɨɜɚɧɟ ɜ ɬɚɤɢɣ ɫɩɨɫɿɛ. 

 
monkey_works(B,Bo,Ɇ) :- 
n1, write(" Monkey looks around and spies the box. "), 

move_to(monkey, Bo,Ɇ), 
n1, write(" Monkey goes from ",Ɇ," to ",Bo,"."), n1, 
move_to(box,B, Bo), 

n1, write(" Monkey pushes the box from ",Bo, 

“to” ’B’ ”.” ), n1 

climb_box , 

grasp_bananas . 

 
Ɉɫɧɨɜɧɚ ɡɚɞɚɱɚ ɰɶɨɝɨ ɦɨɞɭɥɹ ɪɨɡɞɿɥɟɧɚ ɧɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɦɟɧɲɢɯ 

ɩɿɞɡɚɞɚɱ. ɉɪɚɜɢɥɚ move_to ɿ go_to ɪɚɡɨɦ ɩɟɪɟɜɨɞɹɬɶ ɦɚɜɩɭ ɡ ɨɞɧɨɝɨ 
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ɩɨɥɨɠɟɧɧɹ ɜ ɿɧɲɟ: 
 
move_to(monkey, B,Ɇ) 
is_at(monkey, B), 

is_at(monkey,M), 

ɞɨ_to(M,B), 
fail. 

 

move_to(box,B,Ɇ), 
is_at(box,B), 

is_at(box,C), 

push_box(C,B). 

 

go_to(B,C) 

monkey_is_off_box, 

retract(is at(monkey, B)), 

assert(is_at(monkey,C)), 

n1, write(" monkey goes ",B," to ",C,"."). 

 

ɉɪɚɜɢɥɨ move_to ɩɟɪɟɜɿɪɹє ɞɨɩɭɫɬɢɦɿɫɬɶ ɩɨɡɢɰɿɣ ȼ ɿ ɋ. ɉɪɚɜɢɥɨ 
go_to ɮɚɤɬɢɱɧɨ ɜɢɥɭɱɚє ɡ ɛɚɡɢ ɞɚɧɢɯ ɩɨɩɟɪɟɞɧє ɪɨɡɬɚɲɭɜɚɧɧɹ ɦɚɜɩɢ ɿ ɞɨɞɚє 
ɬɭɞɢ ʀʀ ɩɨɬɨɱɧɟ ɩɨɥɨɠɟɧɧɹ. 

ɉɪɚɜɢɥɚ move_tɨ ɿ push_box ɫɩɿɥɶɧɨ ɜɢɤɨɧɭɸɬɶ ɩɟɪɟɦɿɳɟɧɧɹ 
ɤɨɪɨɛɤɢ ɡ ɨɞɧɨɝɨ ɩɨɥɨɠɟɧɧɹ ɜ ɿɧɲɟ: 

 
move_to (box ,B, M) :- 

is_at(box, B), 

is_at(box, C), 

push_box(C ,B). 

 

push_box(B, C) :- 

monkey_is_off_box, 

move_to(monkey, B, M), 

retract(is_at(monkey, B)), 

retract(is_at(box, B)), 

assert(is_at(monkey, C)), 

assert(is_at(box, C)). 
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ɉɪɚɜɢɥɨ move_to ɩɟɪɟɜɿɪɹє ɞɨɩɭɫɬɢɦɿɫɬɶ ɩɚɪɚɦɟɬɪɿɜ ȼ ɿ ɋ ɿ ɩɟɪɟɞɚє ɰɿ 
ɩɚɪɚɦɟɬɪɢ ɩɪɚɜɢɥɭ push_box. ɉɪɚɜɢɥɨ push_box ɜɢɤɥɢɤɚє ɩɪɚɜɢɥɨ 
move_ to(monkey, B, Ɇ) ɞɥɹ ɬɨɝɨ, ɳɨɛ ɜɤɥɸɱɢɬɢ ɦɚɜɩɭ ɜ ɩɪɨɰɟɫ 
ɩɟɪɟɫɭɜɚɧɧɹ ɤɨɪɨɛɤɢ ɜ ɧɨɜɟ ɦɿɫɰɟ. ɉɪɚɜɢɥɨ push_box ɜɢɞɚɥɹє ɡ ɛɚɡɢ ɞɚɧɢɯ 
ɩɨɩɟɪɟɞɧɿ ɬɜɟɪɞɠɟɧɧɹ ɩɪɨ ɦɚɜɩɭ ɿ ɤɨɪɨɛɤɢ ɿ ɞɨɞɚє ɧɚ ʀɯ ɦɿɫɰɟ ɧɨɜɿ. 

əɤɳɨ ɞɨɫɹɝɧɭɬɨ ɤɿɧɰɟɜɟ ɩɨɥɨɠɟɧɧɹ ɩɪɨ ɦɚɜɩɭ ɿ ɤɨɪɨɛɤɢ, ɬɨ ɩɪɚɜɢɥɚ 
climb_box ɿ grasp_ bananas ɡɦɭɲɭɸɬɶ ɦɚɜɩɭ ɡɚɥɿɡɬɢ ɧɚ ɤɨɪɨɛɤɭ ɿ 
ɫɯɨɩɢɬɢ ɛɚɧɚɧɢ: 

 

climb_box :- 

monkey_is_off_box, 

retract(monkey_is_off_box), 

write (" Monkey climbs the box."), n1. 

grasp_bananas:- 

write (" Monkey grasp the bananas."), nl. 
 

Ɍɿɥɨ ɩɪɚɜɢɥɚ climb_box ɜɢɥɭɱɚє ɬɜɟɪɞɠɟɧɧɹ monkey_is_off_box, 

ɳɨ ɜɿɞɩɨɜɿɞɚє ɡɚ ɬɟ, ɳɨ ɦɚɜɩɚ ɡɚɥɚɡɢɬɶ ɧɚ ɤɨɪɨɛɤɭ. ɉɪɚɜɢɥɨ 
grasp_bananas ɧɟ ɦɚє ɩɚɪɚɦɟɬɪɿɜ ɿ ɿɦɿɬɭє ɯɚɩɚɧɧɹ ɦɚɜɩɨɸ ɛɚɧɚɧɿɜ. 

ɇɚ ɪɢɫ. 2.25 ɩɨɤɚɡɚɧɢɣ ɫɟɚɧɫ ɿɡ ɩɪɨɝɪɚɦɨɸ "Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ". ɇɚ ɟɤɪɚɧɿ, 
ɩɨɞɚɧɚ ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ ɩɨɱɚɬɤɨɜɟ ɩɨɥɨɠɟɧɧɹ ɦɚɜɩɢ ɿ ɤɨɪɨɛɤɢ, ɚ ɬɚɤɨɠ 
ɩɨɡɢɰɿɹ, ɧɚɞ ɹɤɨɸ ɜɢɫɹɬɶ ɛɚɧɚɧɢ. Ʉɨɪɨɬɤɢɣ ɬɟɤɫɬ ɫɰɟɧɚɪɿɸ ɩɨɤɚɡɭє ɞɿʀ ɦɚɜɩɢ 
ɿ ɪɨɛɨɬɭ ɩɪɚɜɢɥ ɩɪɨɝɪɚɦɢ. 

 

 
Ɋɢɫ. 2.25. ɋɟɚɧɫ ɿɡ ɩɪɨɝɪɚɦɨɸ "Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ" 
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Ɂɚɞɚɱɚ "Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ" ɪɨɡɜ’ɹɡɭєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɟɰɿɚɥɶɧɨʀ 
ɫɢɫɬɟɦɢ ɜɿɞɨɛɪɚɠɟɧɧɹ ɦɿɫɰɶ ɪɨɡɬɚɲɭɜɚɧɧɹ ɩɪɟɞɦɟɬɿɜ ɭ ɩɪɨɫɬɨɪɿ, ɬɨɛɬɨ ɫɬɚɧ 
ɫɢɫɬɟɦɢ (ɦɚɜɩɚ, ɤɨɪɨɛɤɚ ɿ ɛɚɧɚɧɢ) ɜɿɞɨɛɪɚɠɚєɬɶɫɹ ɜ ɬɟɪɦɿɧɚɯ ɩɨɥɨɠɟɧɧɹ 
ɦɚɜɩɢ, ɤɨɪɨɛɤɢ ɿ ɛɚɧɚɧɿɜ. Ⱦɥɹ ɰɿєʀ ɡɚɞɚɱɿ ɫɬɚɧ ɜɢɡɧɚɱɚєɬɶɫɹ ɩɚɪɚɦɟɬɪɚɦɢ:  

ɫɬɚɧ(B, Bo, M, C, G),  
ɞɟ ȼ – ɪɨɡɬɚɲɭɜɚɧɧɹ ɛɚɧɚɧɿɜ, Bo – ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɨɪɨɛɤɢ, Ɇ – ɪɨɡɬɚɲɭɜɚɧɧɹ 
ɦɚɜɩɢ, C – ɜɢɡɧɚɱɚє, ɱɢ ɫɬɨʀɬɶ ɦɚɜɩɚ ɧɚ ɤɨɪɨɛɰɿ, ɚ G – ɜɢɡɧɚɱɚє, ɱɢ ɫɯɨɩɢɥɚ 
ɦɚɜɩɚ ɛɚɧɚɧɢ (0 – ɧɟ ɫɯɨɩɢɥɚ, 1 – ɫɯɨɩɢɥɚ). ɉɨɱɚɬɤɨɜɢɣ ɫɬɚɧ ɬɚɤɢɣ:  

ɫɬɚɧ(5, 10, 1,0,0),  
ɚ ɤɿɧɰɟɜɢɣ ɫɬɚɧ ɦɚє ɜɢɝɥɹɞ  
ɫɬɚɧ(5,5,5, 1, 1).  
ɉɪɚɜɢɥɚ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɜ ɰɿɣ ɩɪɨɝɪɚɦɿ – ɰɟ ɨɩɟɪɚɬɨɪɢ, ɳɨ ɞɿɸɬɶ ɧɚɞ 

ɩɪɨɫɬɨɪɨɦ ɫɬɚɧɿɜ, ɩɟɪɟɬɜɨɪɸɸɱɢ ʀɯ ɧɚ ɧɨɜɿ. Ⱦɥɹ ɰɿєʀ ɡɚɞɚɱɿ ɩɨɱɚɬɤɨɜɢɣ ɫɬɚɧ 
ɨɛɪɨɛɥɹєɬɶɫɹ ɰɢɦɢ ɩɪɚɜɢɥɚɦɢ, ɞɥɹ ɬɨɝɨ, ɳɨɛ ɩɟɪɟɜɟɫɬɢ ɜɫɸ ɫɢɫɬɟɦɭ ɜ 
ɤɿɧɰɟɜɢɣ ɫɬɚɧ. ɇɚ ɪɢɫ. 2.26 ɩɨɤɚɡɚɧɚ ɞɿɚɝɪɚɦɚ ɦɨɠɥɢɜɢɯ ɫɬɚɧɿɜ ɡɚɞɚɱɿ.  

 
Ɋɢɫ. 2.26. Ⱦɿɚɝɪɚɦɚ ɫɬɚɧɭ ɞɥɹ ɡɚɞɚɱɿ “Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ” 

 

Ɇɟɬɨɞ, ɹɤɢɣ ɜɢɤɨɪɢɫɬɚɧɢɣ ɭ ɩɪɨɝɪɚɦɿ "Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ", є ɩɪɢɤɥɚɞɨɦ 
ɡɜɨɪɨɬɧɨɝɨ ɜɢɫɧɨɜɤɭ. ɉɪɨɝɪɚɦɚ ɩɨɱɢɧɚєɬɶɫɹ ɡ ɦɟɬɢ ɿ ɪɭɯɚєɬɶɫɹ ɧɚɡɚɞ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɩɿɞɰɿɥɟɣ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɩɿɞ ɱɚɫ ɭɧɿɮɿɤɚɰɿʀ. ɍ ɉɪɨɥɨɡɿ ɥɿɜɚ ɱɚɫɬɢɧɚ 
ɩɪɚɜɢɥɚ (ɝɨɥɨɜɚ ɩɪɚɜɢɥɚ) є ɦɟɬɨɸ. ɉɪɚɜɚ ɱɚɫɬɢɧɚ ɩɪɚɜɢɥɚ (ɬɿɥɨ ɩɪɚɜɢɥɚ ɡ 
ɩɿɞɰɿɥɹɦɢ) ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡ ɞɚɧɢɦɢ ɜ ɛɚɡɿ ɞɚɧɢɯ. əɤɳɨ 
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ɩɪɨɰɟɫɢ ɡɿɫɬɚɜɥɟɧɧɹ ɜɢɹɜɥɹɸɬɶɫɹ ɭɫɩɿɲɧɢɦɢ, ɬɨ ɥɿɜɚ ɱɚɫɬɢɧɚ ɩɪɚɜɢɥɚ ɬɚɤɨɠ 
ɭɫɩɿɲɧɚ. Ɂ ɰɿєʀ ɩɪɢɱɢɧɢ ɫɢɫɬɟɦɢ ɡɿ ɡɜɨɪɨɬɧɢɦ ɜɢɜɟɞɟɧɧɹɦ ɧɚɡɢɜɚɸɬɶɫɹ 
ɫɢɫɬɟɦɚɦɢ, ɤɟɪɨɜɚɧɢɦɢ ɦɟɬɨɸ.  

 
2.9.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. ɉɨɪɿɜɧɹɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɩɪɨɫɬɨʀ ɬɚ     
ɿɧɬɟɥɟɤɬɭɚɥɶɧɨʀ ɝɪɢ "23 ɫɿɪɧɢɤɢ".  

2. Ɂɚɩɪɨɩɨɧɭɜɚɬɢ ɫɬɪɚɬɟɝɿɸ ɜɢɝɪɚɲɭ ɥɸɞɢɧɢ ɡ ɣɦɨɜɿɪɧɿɫɬɸ 40%. 
3. ɋɭɬɶ ɦɟɬɨɞɭ ɡɜɨɪɨɬɧɨɝɨ ɜɢɜɟɞɟɧɧɹ ɩɿɞ ɱɚɫ ɫɬɜɨɪɟɧɧɹ ɤɨɦɩ’ɸɬɟɪɧɢɯ 

ɿɝɨɪ. 
4. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɛɭɞɨɜɚɧɢɯ ɩɪɟɞɢɤɚɬɿɜ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɞɥɹ ɪɨɛɨɬɢ ɡ      

ɝɪɚɮɿɱɧɢɦɢ ɨɛ'єɤɬɚɦɢ. 
5. Ɇɨɞɢɮɿɤɭɜɚɬɢ ɩɪɨɝɪɚɦɭ "Ɇɚɜɩɚ ɿ ɛɚɧɚɧɢ" ɬɚɤ, ɳɨɛ ɦɚɜɩɿ ɛɭɥɚ 

ɧɟɨɛɯɿɞɧɚ      ɳɟ ɣ ɩɚɥɢɰɹ ɞɥɹ ɡɛɢɜɚɧɧɹ ɛɚɧɚɧɿɜ. 
6. ɉɪɨɝɪɚɦɧɢɦ ɫɩɨɫɨɛɨɦ ɡɚɛɟɡɩɟɱɢɬɢ ɫɭɩɪɨɜɨɞɠɟɧɧɹ ɝɪɢ "Ɇɚɜɩɚ ɿ 

ɛɚɧɚɧɢ" ɭ ɜɢɝɥɹɞɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɤɚɪɬɢɧɨɤ, ɹɤɿ ɜɿɞɨɛɪɚɠɚɸɬɶ ɡɦɿɧɭ ɦɿɫɰɹ  
ɡɧɚɯɨɞɠɟɧɧɹ ɦɚɜɩɢ. 

7. Ɋɟɚɥɿɡɭɜɚɬɢ ɩɪɨɝɪɚɦɭ ɜɿɞɝɚɞɭɜɚɧɧɹ ɡɚɞɭɦɚɧɨɝɨ ɱɢɫɥɚ ɿɡ 100 ɦɨɠɥɢɜɢɯ  
ɡɚ ɦɿɧɿɦɚɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɤɪɨɤɿɜ. 

 

2.10. Ɉɫɧɨɜɧɿ ɬɟɧɞɟɧɰɿʀ ɪɨɡɜɢɬɤɭ ɦɨɜ ɥɨɝɿɱɧɨɝɨ  
ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

 

2.10.1. Ɇɟɬɨɞɨɥɨɝɿɹ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

ȱɫɬɨɬɧɚ ɜɿɞɦɿɧɧɿɫɬɶ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɜɿɞ ɬɪɚɞɢɰɿɣɧɨɝɨ ɩɨɥɹɝɚє ɜ 
ɬɨɦɭ, ɳɨ ɦɢ ɩɨɜɢɧɧɿ ɨɩɢɫɭɜɚɬɢ ɥɨɝɿɱɧɭ ɫɬɪɭɤɬɭɪɭ ɡɚɞɚɱɿ, ɚ ɧɟ ɜɤɚɡɭɜɚɬɢ 
ɤɨɦɩ’ɸɬɟɪɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɞɿɣ, ɹɤɭ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɧɚɬɢ ɞɥɹ ɨɬɪɢɦɚɧɧɹ 
ɪɨɡɜ’ɹɡɤɭ. Ʌɸɞɢ, ɹɤɿ ɧɟ ɦɚɸɬɶ ɩɨɩɟɪɟɞɧɶɨɝɨ ɞɨɫɜɿɞɭ ɪɨɛɨɬɢ ɧɚ ɤɨɦɩ’ɸɬɟɪɿ, 
ɫɯɢɥɶɧɿ ɜɜɚɠɚɬɢ, ɳɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ є ɡɚ ɫɜɨєɸ ɩɪɢɪɨɞɨɸ ɥɨɝɿɱɧɨɸ ɡɚɞɚɱɟɸ ɿ 
ɱɚɫɬɨ, ɨɩɚɧɭɜɚɜɲɢ ɩɪɨɰɟɞɭɪɧɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ – ɬɚɤɿ, ɹɤ Ȼɟɣɫɿɤ ɱɢ 
ɉɚɫɤɚɥɶ, ɞɭɠɟ ɡɞɢɜɨɜɚɧɿ ɿ ɞɨ ɩɟɜɧɨʀ ɦɿɪɢ ɪɨɡɱɚɪɨɜɚɧɿ, ɤɨɥɢ ɩɟɪɟɤɨɧɭɸɬɶɫɹ, 
ɳɨ ɰɟ ɧɟ ɬɚɤ. Ⱥɞɠɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɪɚɞɢɰɿɣɧɢɯ ɫɭɱɚɫɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 
ɞɥɹ ɧɚɩɢɫɚɧɧɹ ɩɪɨɝɪɚɦ ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɧɭɬɪɿɲɧɿɯ ɜɛɭɞɨɜɚɧɢɯ 
ɦɟɯɚɧɿɡɦɿɜ ɤɨɦɩ’ɸɬɟɪɚ. Ɂ ɨɞɧɨɝɨ ɛɨɤɭ, ɰɟ  ɪɨɡɭɦɧɨ, ɚɥɟ ɡ ɿɧɲɨɝɨ ɧɟ ɡɚɜɠɞɢ 
ɜɿɞɩɨɜɿɞɚє ɩɨɱɚɬɤɨɜɨɦɭ ɭɹɜɥɟɧɧɸ ɩɪɨ ɦɟɯɚɧɿɡɦ ɡɧɚɯɨɞɠɟɧɧɹ ɪɨɡɜ’ɹɡɤɭ 
ɡɚɞɚɱɿ. ɉɪɨɝɪɚɦɿɫɬɢ, ɹɤɿ ɡɜɢɤɥɢ ɦɚɬɢ ɫɩɪɚɜɭ ɡ ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɨɜɚɦɢ 
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ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɩɿɞ ɱɚɫ ɩɟɪɲɨɝɨ ɨɡɧɚɣɨɦɥɟɧɧɹ ɡ ɞɟɤɥɚɪɚɬɢɜɧɢɦɢ ɦɨɜɚɦɢ 
ɦɨɠɭɬɶ ɡɿɬɤɧɭɬɢɫɹ ɡ ɩɪɨɛɥɟɦɚɦɢ ɩɪɢɫɬɨɫɭɜɚɧɧɹ ɞɨ ɥɨɝɿɱɧɨɝɨ ɦɢɫɥɟɧɧɹ. 
Ȼɚɠɚɧɧɹ ɟɮɟɤɬɢɜɧɨ ɭɩɪɚɜɥɹɬɢ ɪɟɫɭɪɫɚɦɢ ɤɨɦɩ’ɸɬɟɪɚ ɱɚɫɬɨ ɜɢɤɥɢɤɚє ɩɨɱɭɬɬɹ 
ɜɬɪɚɬɢ, ɤɨɥɢ ɨɫɜɨɸɸɬɶɫɹ ɥɨɝɿɱɧɿ ɦɨɜɢ (ɉɪɨɥɨɝ ɱɢ Ʌɿɫɩ), ɹɤɿ ɧɟ є ɦɚɲɢɧɧɨ-
ɨɪɿєɧɬɨɜɚɧɢɦɢ. ɇɟɨɛɯɿɞɧɨ ɞɨɤɥɚɫɬɢ ɩɟɜɧɢɯ ɡɭɫɢɥɶ ɞɥɹ ɬɨɝɨ, ɳɨɛ ɩɨɞɨɥɚɬɢ 
ɭɫɬɚɥɟɧɭ ɡɜɢɱɤɭ ɞɨ ɨɞɧɨɝɨ ɫɩɨɫɨɛɭ ɪɨɡɪɚɯɭɧɤɿɜ (ɧɚɪɤɨɬɢɱɧɨʀ ɩɪɢɯɢɥɶɧɨɫɬɿ 
ɞɨ ɨɩɟɪɚɬɨɪɚ ɩɪɢɫɜɨɸɜɚɧɧɹ) ɿ ɧɚɜɱɢɬɢɫɹ ɜɢɜɨɞɢɬɢ ɧɚɫɥɿɞɤɢ ɡ ɞɨɜɿɥɶɧɨʀ 
ɦɧɨɠɢɧɢ ɥɨɝɿɱɧɢɯ ɪɟɱɟɧɶ ɧɚ ɨɫɧɨɜɿ ɥɨɝɿɱɧɨɝɨ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ. Ɏɚɤɬɢɱɧɨ ɭ 
ɛɭɞɶ-ɹɤɿɣ ɿɧɲɿɣ (ɧɟ ɥɨɝɿɱɧɿɣ) ɦɨɜɿ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɥɹ ɤɨɠɧɨʀ ɧɨɜɨʀ ɡɚɞɚɱɿ 
ɧɟɨɛɯɿɞɧɨ ɡɚɧɨɜɨ ɩɢɫɚɬɢ ɩɪɨɝɪɚɦɭ, ɹɤɚ ɛɭɞɟ ɪɨɡɜ’ɹɡɭɜɚɬɢɫɹ ɧɚ ɨɫɧɨɜɿ 
ɡɚɞɚɧɨɝɨ ɨɛɫɹɝɭ ɡɧɚɧɶ. ȼɿɞɫɭɬɧɿɫɬɶ ɝɧɭɱɤɨɫɬɿ ɩɪɨɰɟɞɭɪɧɢɯ ɩɪɨɝɪɚɦ ɭ ɪɚɡɿ 
ɡɦɿɧɢ ɦɟɬɢ ɡɧɚɱɧɨ ɡɧɢɠɭє ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɨɝɪɚɦ. ȼɨɞɧɨɱɚɫ ɦɢ ɡɚɜɠɞɢ 
ɨɬɪɢɦɭєɦɨ ɥɨɝɿɱɧɢɣ ɪɨɡɜ’ɹɡɨɤ ɡɚɞɚɱɿ ɧɚ ɨɫɧɨɜɿ ɥɨɝɿɱɧɢɯ ɪɟɱɟɧɶ, ɳɨ 
ɡɛɟɪɿɝɚɸɬɶɫɹ ɜ ɩɚɦ’ɹɬɿ ɤɨɦɩ’ɸɬɟɪɚ ɭ ɪɚɡɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɯɚɧɿɡɦɭ ɥɨɝɿɱɧɨɝɨ 
ɜɢɫɥɿɞɭ.  

ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɛɭɥɨ ɛ ɧɟɩɪɚɜɢɥɶɧɢɦ ɯɢɛɧɟ ɜɪɚɠɟɧɧɹ ɩɪɨ ɬɟ, ɳɨ ɥɨɝɿɤɚ 
ɡɜɿɥɶɧɹє ɩɪɨɝɪɚɦɿɫɬɚ ɜɿɞ ɩɪɚɝɦɚɬɢɱɧɢɯ ɦɿɪɤɭɜɚɧɶ. ȼ ɪɟɚɥɶɧɢɯ ɡɚɫɬɨɫɭɜɚɧɧɹɯ 
ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɝɪɚɦɢ ɱɚɫɬɨ ɜɢɧɢɤɚє ɩɨɬɪɟɛɚ ɜ 
ɫɬɪɭɤɬɭɪɭɜɚɧɧɿ ɜɯɿɞɧɢɯ ɪɟɱɟɧɶ, ɧɚɥɟɠɧɨɝɨ ɭɪɚɯɭɜɚɧɧɹ ɞɟɞɭɤɬɢɜɧɨʀ ɫɬɪɚɬɟɝɿʀ 
ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɬɚ ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɝɥɹɞɭ ɫɮɨɪɦɭɥɶɨɜɚɧɨɝɨ ɥɨɝɿɱɧɨɝɨ ɡɚɩɢɬɭ. 
ɉɪɨɝɪɚɦɿɫɬɭ ɧɟɨɛɯɿɞɧɨ ɩɚɦ’ɹɬɚɬɢ ɿ ɩɪɨ ɚɥɝɨɪɢɬɦɿɱɧɿ ɚɫɩɟɤɬɢ, ɿ ɩɪɨ ɥɨɝɿɱɧɿ 
ɜɥɚɫɬɢɜɨɫɬɿ ɫɬɜɨɪɸɜɚɧɢɯ ɧɢɦ ɩɪɨɝɪɚɦ. Ɍɢɦ ɧɟ ɦɟɧɲɟ, ɬɪɟɛɚ ɡɚɡɧɚɱɢɬɢ, ɳɨ 
ɬɜɟɪɞɠɟɧɧɹ ɩɪɨɝɪɚɦɢ ɦɨɜɨɸ ɥɨɝɿɤɢ ɡɚɜɠɞɢ ɨɩɢɫɭɸɬɶ ɡɚɞɚɱɭ, ɚ ɧɟ ɩɪɨɰɟɫ ʀʀ 
ɪɨɡɜ’ɹɡɚɧɧɹ: ɛɭɞɶ-ɹɤɿ ɝɿɩɨɬɟɡɢ, ɬɜɟɪɞɠɟɧɧɹ, ɤɪɢɬɟɪɿʀ ɱɢ ɚɥɝɨɪɢɬɦɢ ɡɚɜɠɞɢ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡɪɨɡɭɦɿɥɿ ɡ ɬɟɤɫɬɭ ɩɪɨɝɪɚɦɢ. 

Ɇɟɬɨɞɨɥɨɝɿɹ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɨɯɨɩɥɸє ɬɿ ɚɫɩɟɤɬɢ ɪɨɡɪɨɛɤɢ ɩɪɨɝɪɚɦɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ, ɹɤɿ ɡɜ'ɹɡɚɧɿ ɡ ɛɟɡɩɨɫɟɪɟɞɧɿɦ ɫɤɥɚɞɚɧɧɹɦ ɩɪɨɝɪɚɦ ɞɥɹ 
ɤɨɦɩ’ɸɬɟɪɿɜ. əɤɳɨ ɞɥɹ ɛɿɥɶɲɨɫɬɿ ɩɪɨɮɟɫɿɣ ɡɧɚɪɹɞɞɹ ɩɪɚɰɿ ɫɬɜɨɪɸɸɬɶɫɹ ɞɥɹ 
ɡɚɞɨɜɨɥɟɧɧɹ ɩɪɚɤɬɢɱɧɢɯ ɿɧɬɟɪɟɫɿɜ, ɬɨ ɜ ɝɚɥɭɡɿ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ 
ɡɜɨɪɨɬɧɢɣ ɩɪɨɰɟɫ: ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɿ ɡɚɫɨɛɢ 
ɜɢɡɧɚɱɚɥɢɫɹ ɡɞɟɛɿɥɶɲɨɝɨ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɚɪɯɿɬɟɤɬɭɪɢ ɤɨɦɩ’ɸɬɟɪɚ (ɤɨɥɢɫɶ – 
ɟɥɟɤɬɪɨɧɧɨʀ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɦɚɲɢɧɢ), ɚ ɧɟ ɩɨɲɭɤɨɦ ɧɚɣɤɪɚɳɢɯ ɫɩɨɫɨɛɿɜ 
ɩɨɞɚɧɧɹ ɤɨɪɢɫɬɭɜɚɱɟɦ ɱɢɫɥɨɜɢɯ ɡɚɞɚɱ ɬɚ ɦɟɬɨɞɿɜ ʀɯ ɪɨɡɜ’ɹɡɚɧɧɹ. ɐɹ ɬɪɚɞɢɰɿɹ 
ɡɭɦɨɜɥɟɧɚ ɳɟ ɣ ɨɛɦɟɠɟɧɢɦɢ ɬɟɯɧɿɱɧɢɦɢ ɬɚ ɟɤɨɧɨɦɿɱɧɢɦɢ ɦɨɠɥɢɜɨɫɬɹɦɢ ɭ 
ɜɢɪɨɛɧɢɰɬɜɿ ɥɨɝɿɱɧɢɯ ɫɯɟɦ. 

Ɍɪɚɞɢɰɿɣɧɿ ɤɨɦɩ’ɸɬɟɪɢ, ɞɨ ɹɤɢɯ ɡɚɪɚɯɨɜɭɜɚɥɢ ɩɟɪɲɿ ɱɨɬɢɪɢ ɩɨɤɨɥɿɧɧɹ 
ɤɨɦɩ’ɸɬɟɪɿɜ, ɧɚɡɢɜɚɸɬɶ ɦɚɲɢɧɚɦɢ ɮɨɧ ɇɟɣɦɚɧɚ, ɜɢɡɧɚɸɱɢ ʀɯ ɡɚɥɟɠɧɿɫɬɶ ɜɿɞ 
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ɦɨɞɟɥɿ ɦɟɯɚɧɿɱɧɨɝɨ ɪɨɡɪɚɯɭɧɤɭ. ȼ ɬɚɤɿɣ ɦɨɞɟɥɿ ɦɚɲɢɧɧɚ ɨɩɟɪɚɰɿɹ є 
ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɩɟɪɟɯɨɞɿɜ ɫɬɚɧɿɜ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɞɢɫɤɪɟɬɧɿ ɤɨɦɿɪɤɢ ɩɚɦ’ɹɬɿ, 
ɩɪɢɱɨɦɭ ɤɨɠɟɧ ɬɚɤɢɣ ɩɟɪɟɯɿɞ ɡɚɦɿɧɹє ɩɨɬɨɱɧɢɣ ɫɬɚɧ ɤɨɦɿɪɤɢ ɧɚ ɧɨɜɢɣ. Ɇɟɬɚ 
ɪɨɡɪɚɯɭɧɤɿɜ ɜ ɬɨɦɭ, ɳɨɛ ɩɟɪɟɬɜɨɪɢɬɢ ɞɟɹɤɢɣ ɩɨɱɚɬɤɨɜɢɣ ɫɬɚɧ ɜ ɞɟɹɤɢɣ 
ɤɿɧɰɟɜɢɣ, ɡɦɭɲɭɸɱɢ ɦɚɲɢɧɭ ɜɢɤɨɧɭɜɚɬɢ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɜɤɚɡɚɧɢɯ ɩɟɪɟɯɨɞɿɜ. 
ɉɪɨɝɪɚɦɚ ɿ ɜɢɡɧɚɱɚє ɰɸ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɩɟɪɟɯɨɞɿɜ ɿ ɫɚɦɚ ɡɛɟɪɿɝɚєɬɶɫɹ ɜ ɩɚɦ’ɹɬɿ 
ɤɨɦɩ’ɸɬɟɪɚ. Ɉɬɠɟ, ɩɪɨɝɪɚɦɚ є ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɞɢɫɤɪɟɬɧɢɯ ɜɤɚɡɿɜɨɤ, ɹɤɿ 
ɞɟɬɚɥɶɧɨ ɨɩɢɫɭɸɬɶ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɩɟɪɟɯɨɞɿɜ ɫɬɚɧɿɜ ɤɨɦɿɪɨɤ ɩɚɦ'ɹɬɿ. Ɇɚɣɠɟ ɜɫɿ 
ɲɢɪɨɤɨɜɠɢɜɚɧɿ ɦɨɜɢ ɫɶɨɝɨɞɧɿ є ɮɨɧ-ɧɟɣɦɚɧɿɜɫɶɤɨʀ ɫɬɪɭɤɬɭɪɢ: ɉɚɫɤɚɥɶ ɿ 
Ȼɟɣɫɿɤ, Ⱥɞɚ ɿ Ɏɨɪɬɪɚɧ, Ʉɨɛɨɥ ɿ ɦɨɜɢ ɫɢɦɜɨɥɿɱɧɨɝɨ Ⱥɫɟɦɛɥɟɪɭ. Єɞɢɧɚ 
ɩɪɢɧɰɢɩɨɜɚ ɨɫɨɛɥɢɜɿɫɬɶ ɜɫɶɨɝɨ ɫɩɟɤɬɪɚ ɦɨɜ ɮɨɧ-ɧɟɣɦɚɧɿɜɫɶɤɨʀ ɫɬɪɭɤɬɭɪɢ – 
ɰɟ ɫɬɭɩɿɧɶ, ɜ ɹɤɨɦɭ ɨɩɢɫɚɧɧɹ ɩɟɪɟɯɨɞɿɜ ɫɬɚɧɿɜ ɧɟ ɩɪɢɜ’ɹɡɚɧɟ ɞɨ ɚɪɯɿɬɟɤɬɭɪɢ 
ɪɟɚɥɶɧɨʀ ɦɚɲɢɧɢ. 

ɉɟɪɟɜɚɝɢ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɦɨɜɢ ɞɟɤɥɚɪɚɬɢɜɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, 
ɧɚɥɟɠɧɨ ɨɰɿɧɟɧɿ ɫɩɟɰɿɚɥɿɫɬɚɦɢ ɜ ɰɚɪɢɧɿ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ ɿ ɜɿɞɿɝɪɚɸɬɶ 
ɿɫɬɨɬɧɭ ɪɨɥɶ ɜ ɬɚɤɢɯ ɦɚɫɲɬɚɛɧɢɯ ɩɪɨɟɤɬɚɯ, ɹɤ ɩɪɨɟɤɬ ɫɬɜɨɪɟɧɧɹ ɤɨɦɩ’ɸɬɟɪɿɜ 
ɩ’ɹɬɨɝɨ ɩɨɤɨɥɿɧɧɹ (əɩɨɧɿɹ), ɩɪɨɝɪɚɦɚ ɤɨɦɿɬɟɬɭ Ⱥɥɶɜɿ (ȼɟɥɢɤɨɛɪɢɬɚɧɿɹ), 
ɩɪɨɝɪɚɦɚ ESPRINT (Єɜɪɨɩɟɣɫɶɤɟ ɋɩɿɜɬɨɜɚɪɢɫɬɜɨ). Ɂɦɿɳɟɧɧɹ ɚɤɰɟɧɬɿɜ ɞɨ 
ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ ɜɿɞɛɭɥɨɫɹ ɡɚɜɞɹɤɢ ɭɫɜɿɞɨɦɥɟɧɧɸ ɧɟɨɛɯɿɞɧɨɫɬɿ 
ɩɿɞɜɢɳɭɜɚɬɢ ɫɬɪɨɝɿɫɬɶ ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, 
ɪɨɡɪɨɛɥɹɬɢ ɧɨɜɿ ɚɪɯɿɬɟɤɬɭɪɢ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɦɚɲɢɧ ɬɚ ɡɧɚɱɧɢɦ ɡɞɨɛɭɬɤɚɦ ɜ 
ɝɚɥɭɡɿ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɥɨɝɿɤɢ ɿ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ. 

Ɉɰɿɧɤɭ ɨɫɧɨɜɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚ 
ɜɿɞɩɨɜɿɞɧɢɯ ʀɦ ɫɢɫɬɟɦɧɢɯ ɫɬɪɭɤɬɭɪ ɩɨɞɚɧɨ ɜ ɪɨɛɨɬɿ Ⱦɚɪɥɧɝɬɨɧɚ ɿ 
Ʉɨɜɚɥɶɫɶɤɨɝɨ, ɹɤɚ ɨɩɭɛɥɿɤɨɜɚɧɚ ɜ 1983 ɪɨɰɿ. Ɉɞɧɿєɸ ɡ ɿɫɬɨɬɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ, 
ɹɤɿ ɜɿɞɪɿɡɧɹɸɬɶ ɰɿ ɦɨɜɢ ɜɿɞ ɩɪɨɰɟɞɭɪɧɢɯ , є ʀɯ ɞɜɨɹɤɚ ɮɭɧɤɰɿɹ: ɲɢɪɨɤɢɣ ɧɚɛɿɪ 
ɦɨɞɟɥɟɣ ɩɨɞɚɧɧɹ ɡɧɚɧɶ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ ɬɚ ɪɨɡɪɚɯɭɧɤɿɜ, ɚ 
ɬɚɤɨɠ ɩɪɢɬɚɦɚɧɧɢɣ ɩɪɨɰɟɞɭɪɧɢɦ ɦɨɜɚɦ ɩɚɪɚɥɟɥɿɡɦ ɿ ɦɚɤɫɢɦɚɥɶɧɚ 
ɩɪɢɫɬɨɫɨɜɚɧɿɫɬɶ ɞɨ ɫɢɫɬɟɦ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɹɤɿ ɩɿɞɞɚɸɬɶɫɹ 
ɩɨɫɬɿɣɧɢɦ ɦɨɞɢɮɿɤɚɰɿɹɦ. ɐɿ ɨɫɨɛɥɢɜɨɫɬɿ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɫɢɫɬɟɦ ɨɛɿɰɹɸɬɶ 
ɜɟɥɢɤɿ ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. Ⱦɨ ɧɢɯ ɧɚɥɟɠɚɬɶ 
ɤɨɦɟɪɰɿɣɧɿ ɩɪɨɝɪɚɦɢ ɨɩɪɚɰɸɜɚɧɧɹ ɞɚɧɢɯ; ɩɪɢɪɨɞɧɿ ɿ ɲɬɭɱɧɿ ɦɨɜɢ, ɹɤɿ ɩɪɹɦɨ 
ɩɪɢɜɨɞɹɬɶ ɞɨ ɞɟɤɥɚɪɚɬɢɜɧɨɝɨ ɨɩɢɫɚɧɧɹ; ɝɪɚɮɿɱɧɿ ɿ ɥɸɞɢɧɨ-ɦɚɲɢɧɧɿ 
ɿɧɬɟɪɮɟɣɫɢ; ɞɟɤɥɚɪɚɬɢɜɧɟ ɩɨɞɚɧɧɹ ɨɛ’єɤɬɿɜ, ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ, ɩɥɚɧɿɜ ɿ ɰɿɥɟɣ 
ɩɪɨɟɤɬɭɜɚɧɧɹ, ɹɤɿ ɞɚɸɬɶ ɡɦɨɝɭ ɨɩɬɢɦɿɡɭɜɚɬɢ ɩɪɨɰɟɞɭɪɭ ɚɜɬɨɦɚɬɢɡɚɰɿʀ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɿ ɜɢɪɨɛɧɢɰɬɜɚ. 
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2.10.2. ɇɚɩɪɹɦɤɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɨɜ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

 

2.10.2.1. Іɧɬɟɥɟɤɬɭɚɥьɧɿ ɫɢɫɬɟɦɢ, ɳɨ ґɪɭɧɬɭɸɬьɫɹ ɧɚ ɡɧɚɧɧɹɯ (Іɋ) 

ȱɧɬɟɥɟɤɬɭɚɥɶɧɿ ɫɢɫɬɟɦɢ – ɰɟ ɬɚɤɿ ɫɢɫɬɟɦɢ, ɜ ɹɤɢɯ ɦɟɯɚɧɿɡɦɢ 
ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɯ ɦɿɪɤɭɜɚɧɶ ɡɚɫɬɨɫɨɜɭɸɬɶ ɞɨ ɹɜɧɢɯ ɦɨɞɟɥɟɣ ɩɨɞɚɧɧɹ ɡɧɚɧɶ. 
ɉɪɢɤɥɚɞɚɦɢ ɬɚɤɢɯ ɫɢɫɬɟɦ є ɫɢɫɬɟɦɢ ɛɚɡ ɞɚɧɢɯ, ɫɢɫɬɟɦɢ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ 
ɩɪɚɜɢɥɚɯ, ɟɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ. ɋɩɟɰɿɚɥɿɫɬɢ ɜɢɡɧɚɱɚɸɬɶ ɝɚɥɭɡɶ ɰɢɯ ɞɨɫɥɿɞɠɟɧɶ 
ɹɤ ɩɪɢɤɥɚɞɧɢɣ ɲɬɭɱɧɢɣ ɿɧɬɟɥɟɤɬ. Ɍɟɯɧɨɥɨɝɿɹ ɪɨɡɪɨɛɥɟɧɧɹ ȱɋ ɛɭɥɚ ɜɢɞɿɥɟɧɚ ɜ 
ɩɪɨɟɤɬɿ Ⱥɥɶɜɿ (ȼɟɥɢɤɨɛɪɢɬɚɧɿɹ) ɹɤ ɨɞɧɚ ɿɡ ɱɨɬɢɪɶɨɯ ɬɟɯɧɨɥɨɝɿɣ, ɹɤɚ ɧɟɨɛɯɿɞɧɚ 
ɞɥɹ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜ ɩɨɜɧɨɦɭ ɨɛɫɹɡɿ ɩ’ɹɬɨɝɨ ɩɨɤɨɥɿɧɧɹ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɫɢɫɬɟɦ. 
Ⱦɨ ɨɫɬɚɧɧɿɯ ɬɪɶɨɯ ɬɟɯɧɨɥɨɝɿɣ ɧɚɥɟɠɢɬɶ ɥɸɞɢɧɨ-ɦɚɲɢɧɧɢɣ ɿɧɬɟɪɮɟɣɫ (ɅɆȱ), 
ɧɚɞɜɟɥɢɤɿ ɿɧɬɟɝɪɚɥɶɧɿ ɫɯɟɦɢ (ɇȼȱɋɢ) ɿ ɬɟɯɧɨɥɨɝɿɹ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ. 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɜɫɿ ɰɿ ɬɟɯɧɨɥɨɝɿʀ ɡɧɚɣɲɥɢ ɫɜɨє ɦɿɫɰɟ ɭ ɫɮɟɪɿ ɩɪɢɤɥɚɞɧɨɝɨ 
ɡɚɫɬɨɫɭɜɚɧɧɹ 

ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɿɧɬɟɥɟɤɬɭɚɥɶɧɿ ɫɢɫɬɟɦɢ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɡɧɚɧɧɹɯ, 
ɧɟɦɨɠɥɢɜɨ ɩɨɛɭɞɭɜɚɬɢ ɥɢɲɟ ɧɚ ɨɫɧɨɜɿ ɫɬɜɨɪɟɧɧɹ ɛɚɡɢ ɡɧɚɧɶ ɡ ɜɿɞɩɨɜɿɞɧɢɦ 
ɦɟɯɚɧɿɡɦɨɦ ɨɩɪɚɰɸɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɞɥɹ ɧɟʀ. ɏɨɱɚ ɩɪɚɜɨɦɿɪɧɨ ɧɚɡɜɚɬɢ ɛɭɞɶ-
ɹɤɟ ɫɤɥɚɞɚɧɧɹ ɩɪɨɥɨɝɿɜɫɶɤɨʀ ɩɪɨɝɪɚɦɢ ɩɪɢɤɥɚɞɨɦ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɳɨ 
ʉɪɭɧɬɭєɬɶɫɹ ɧɚ ɡɧɚɧɧɹɯ. Ɍɢɦ ɧɟ ɦɟɧɲɟ ɧɟɩɪɚɜɢɥɶɧɨ ɜɜɚɠɚɬɢ, ɳɨ ɛɭɞɶ-ɹɤɚ 
ɉɪɨɥɨɝɨ-ɩɨɞɿɛɧɚ ɪɟɚɥɿɡɚɰɿɹ ɩɪɨɝɪɚɦɢ ɩɪɢɜɟɞɟ ɞɨ ȱɋ. ȱɧɬɟɥɟɤɬɭɚɥɶɧɚ ɨɛɪɨɛɤɚ 
ɿɧɮɨɪɦɚɰɿʀ ɩɟɪɟɞɛɚɱɚє ɿɫɬɨɬɧɿɲɿ ɦɟɯɚɧɿɡɦɢ, ɧɿɠ ɞɚɸɬɶ ɛɚɡɢɫɧɿ ɡɚɫɨɛɢ 
ɩɨɛɭɞɨɜɢ ɥɨɝɿɱɧɢɯ ɜɢɫɧɨɜɤɿɜ ɿ ɩɨɲɭɤɭ. əɤ ɦɿɧɿɦɭɦ, ɞɥɹ ɫɬɜɨɪɟɧɧɹ ȱɋ 
ɧɟɨɛɯɿɞɧɿ ɫɬɪɚɬɟɝɿɱɧɿ ɦɟɯɚɧɿɡɦɢ (ɟɜɪɢɫɬɢɤɚ), ɹɤɿ ɞɚɸɬɶ ɡɦɨɝɭ ɫɤɨɪɨɬɢɬɢ 
ɧɟɩɨɬɪɿɛɧɢɣ ɩɨɲɭɤ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ, ɧɚɩɪɢɤɥɚɞ, ɩɪɨɮɟɫɿɣɧɭ ɨɛɿɡɧɚɧɿɫɬɶ ɩɪɨ 
ɤɥɚɫ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɡɚɞɚɱ. ȱɧɬɟɥɟɤɬɭɚɥɶɧɿ ɫɬɪɚɬɟɝɿʀ ɦɨɠɭɬɶ ɜɛɭɞɨɜɭɜɚɬɢɫɹ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ ɿɧɬɟɪɩɪɟɬɚɬɨɪ, ɳɨ ɞɚє ɡɧɚɱɧɢɣ ɟɮɟɤɬ, ɤɨɥɢ ɰɿ ɫɬɪɚɬɟɝɿʀ є 
ɭɧɿɜɟɪɫɚɥɶɧɢɦɢ ɿ ɡɚɫɬɨɫɨɜɧɢɦɢ ɞɨ ɲɢɪɨɤɨɝɨ ɤɥɚɫɭ ɡɚɞɚɱ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, 
ɩɪɢɤɥɚɞɧɿ ɩɪɨɝɪɚɦɢ ɨɛ’єɤɬɧɨɝɨ ɪɿɜɧɹ ɦɨɠɭɬɶ ɜɢɤɥɢɤɚɬɢɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɩɪɨɝɪɚɦ ɦɟɬɚɪɿɜɧɹ, ɹɤɿ ɦɿɫɬɹɬɶ ɨɩɢɫɚɧɧɹ ɫɬɪɚɬɟɝɿɣ ɿ ɹɤɿ ɦɨɠɭɬɶ ɛɭɬɢ, ɹɤɳɨ 
ɧɟɨɛɯɿɞɧɨ, ɜɢɞɚɥɟɧɧɿ ʀɯ ɿɧɬɟɪɩɪɟɬɚɬɨɪɨɦ ɿ ɩɟɪɟɩɪɨɝɪɚɦɭɜɚɧɧɿ ɜɿɞɩɨɜɿɞɧɨ ɞɨ 
ɨɛɫɬɚɜɢɧ. Ɍɚɤɢɣ ɩɿɞɯɿɞ ɞɚє ɡɦɨɝɭ ɜɩɨɜɧɿ ɜɢɤɨɪɢɫɬɚɬɢ ɩɨɬɭɠɧɿ ɦɨɠɥɢɜɨɫɬɿ 
ɨɛ’єɤɬɧɨ-ɨɪɿєɧɬɨɜɚɧɨʀ ɦɨɜɢ ɬɚ ɦɟɬɚɦɨɜɢ. ɋɥɨɭɦɟɧ, ɜɿɞɨɦɢɣ ɫɩɟɰɿɚɥɿɫɬ ɜ 
ɝɚɥɭɡɿ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ, ɜɿɞɡɧɚɱɚє, ɳɨ ȱɋ ɧɚɛɭɜɚɬɢɦɭɬɶ ɜɫɟ ɛɿɥɶɲɨɝɨ 
ɡɧɚɱɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɧɟ ɬɿɥɶɤɢ ɜɜɨɞɹɬɶ ɜ ɩɪɚɤɬɢɤɭ ɜɿɞɨɦɿ ɦɟɬɨɞɢ 
ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ, ɚ ɣ ɞɚɸɬɶ ɡɦɨɝɭ ɡɪɨɛɢɬɢ ɩɟɜɧɿ ɭɡɚɝɚɥɶɧɟɧɧɹ, ɩɨɜ’ɹɡɚɧɿ ɡ 
ɩɨɛɭɞɨɜɨɸ ɦɨɞɟɥɟɣ ɩɨɞɚɧɧɹ ɡɧɚɧɶ ɬɚ ɪɨɡɜɢɬɤɨɦ ɿɧɬɟɥɟɤɬɭ. ɐɿ ɫɢɫɬɟɦɢ є 
ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɢɦ ɡɚɫɨɛɨɦ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚɤɢɯ ɡɚɞɚɬɤɿɜ, ɹɤ ɜɦɿɧɧɹ ɪɨɛɢɬɢ 
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ɜɿɞɤɪɢɬɬɹ, ɡɞɿɛɧɨɫɬɿ ɞɨ ɬɜɨɪɱɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɫɚɦɨɚɧɚɥɿɡɭ ɿ ɫɚɦɨɜɞɨɫɤɨɧɚɥɟɧɧɹ, 
ɧɚɜɱɚɧɧɹ ɿ ɭɡɚɝɚɥɶɧɟɧɧɹ. ɇɚ ɧɚɲɭ ɞɭɦɤɭ, ɰɿ ɫɢɫɬɟɦɢ ɞɨɰɿɥɶɧɨ ɟɤɫɩɥɭɚɬɭɜɚɬɢ 
ɞɥɹ ɧɢɡɤɢ ɿɧɲɢɯ ɫɬɪɭɤɬɭɪ ɩɨɞɚɧɧɹ ɡɧɚɧɶ, ɚ ɧɟ ɬɿɥɶɤɢ ɥɨɝɿɤɢ. 

 
2.10.2.2. ɋɢɫɬɟɦɢ ɛɚɡ ɞɚɧɢɯ (ɋȻȾ) 

ɇɚɣɱɿɬɤɿɲɢɦ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ȱɋ, ɹɤɨɦɭ ɧɢɧɿ ɩɪɢɞɿɥɟɧɚ ɡɧɚɱɧɚ ɭɜɚɝɚ, є ʀɯ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɫɢɫɬɟɦɚɯ ɛɚɡ ɞɚɧɢɯ. ɍ ɡɜɢɱɚɣɧɢɯ ɋȻȾ ɞɚɧɿ ɬɪɚɞɢɰɿɣɧɨ 
ɪɨɡɝɥɹɞɚɸɬɶ ɹɤ ɦɧɨɠɢɧɭ ɫɩɿɜɜɿɞɧɨɲɟɧɶ, ɹɤɿ ɟɤɫɬɟɧɫɢɜɧɨ ɡɛɟɪɿɝɚɸɬɶɫɹ ɭ 
ɜɢɝɥɹɞɿ ɬɚɛɥɢɰɿ. 

ɉɨɹɜɚ ɪɟɥɹɰɿɣɧɢɯ ɛɚɡ ɞɚɧɢɯ ɭɦɨɠɥɢɜɢɥɚ ɫɬɜɨɪɟɧɧɹ ɛɚɝɚɬɶɨɯ ɡɚɩɢɬɿɜ 
ɡɚɜɞɹɤɢ ɪɟɥɹɰɿɣɧɢɦ ɪɨɡɪɚɯɭɧɤɚɦ, ɜ ɹɤɢɯ є ɫɬɚɧɞɚɪɬɧɿ ɨɩɟɪɚɬɨɪɢ, ɬɚɤɿ, ɹɤ 
ɨɩɟɪɚɬɨɪ ɡ’єɞɧɚɧɧɹ ɿ ɩɪɨɟɤɬɭɜɚɧɧɹ. 

Ɇɨɠɥɢɜɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɨ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɿ 
ɨɩɪɚɰɸɜɚɧɧɹ ɡɚɩɢɬɿɜ ɞɨɫɥɿɞɠɟɧɿ ɜ ɪɚɧɧɿɯ ɪɨɛɨɬɚɯ ȿɦɞɟɧɚ, Ʉɨɜɚɥɶɫɶɤɨɝɨ ɿ 
Ɍɟɪɧɥɭɧɞɚ. ɋɚɦɟ ɜɨɧɢ ɜɫɬɚɧɨɜɢɥɢ ɮɚɤɬ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɩɪɨɰɟɞɭɪɢ ɩɨɲɭɤɭ 
ɞɚɧɢɯ ɜ ɦɨɞɟɥɿ ɬɪɚɞɢɰɿɣɧɨʀ ɛɚɡɢ ɞɚɧɢɯ  ɫɬɚɧɞɚɪɬɧɢɦ ɦɟɯɚɧɿɡɦɚɦ ɩɨɛɭɞɨɜɢ 
ɜɢɫɧɨɜɤɿɜ ɜ ɥɨɝɿɱɧɢɯ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚɯ. 

ɍ ɪɟɥɹɰɿɣɧɿɣ ɛɚɡɿ ɞɚɧɢɯ, ɫɮɨɪɦɭɥɶɨɜɚɧɿɣ ɦɨɜɨɸ ɥɨɝɿɤɢ, ɩɨɲɭɤ ɤɨɪɬɟɠɿɜ 
ɞɥɹ ɜɿɞɩɨɜɿɞɿ ɧɚ ɡɚɩɢɬ ɫɬɚє ɩɪɨɰɟɫɨɦ ɞɨɜɟɞɟɧɧɹ ɬɟɨɪɟɦ, ɜ ɹɤɢɯ ɛɚɡɚ ɞɚɧɢɯ 
ɪɨɡɝɥɹɞɚєɬɶɫɹ ɹɤ ɦɧɨɠɢɧɚ ɩɪɢɩɭɳɟɧɶ, ɚ ɡɚɩɢɬ (ɞɟɹɤɟ ɰɿɥɶɨɜɟ ɬɜɟɪɞɠɟɧɧɹ) – 
ɹɤ ɬɟɨɪɟɦɚ. ɉɨɲɭɤ ɤɨɪɬɟɠɿɜ (ɦɨɠɥɢɜɢɯ ɪɨɡɜ’ɹɡɤɿɜ) ɫɬɚє ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɦ 
ɫɩɨɫɨɛɨɦ ɞɨɜɟɞɟɧɧɹ ɬɟɨɪɟɦ. ȼ ɥɨɝɿɰɿ ɧɟ ɪɨɛɥɹɬɶ ɪɿɡɧɢɰɿ ɦɿɠ ɞɚɧɢɦɢ, 
ɩɨɞɚɧɢɦɢ ɭ ɜɢɝɥɹɞɿ ɮɚɤɬɿɜ ɿ ɞɚɧɢɦɢ, ɩɨɞɚɧɢɦɢ ɭ ɜɢɝɥɹɞɿ ɡɚɝɚɥɶɧɢɯ ɩɪɚɜɢɥ. ȼ 
ɧɿɣ ɬɚɤɨɠ ɧɟ ɪɨɡɪɿɡɧɹɸɬɶɫɹ ɩɪɚɜɢɥɚ, ɹɤɿ ɬɪɚɤɬɭɸɬɶɫɹ ɹɤ ɞɚɧɿ, ɿ ɩɪɚɜɢɥɚ, ɹɤɿ 
ɬɪɚɤɬɭɸɬɶɫɹ ɹɤ ɩɪɨɰɟɞɭɪɢ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɦɨɠɥɢɜɿɫɬɶ ɥɨɝɿɱɧɨɝɨ ɨɩɢɫɚɧɧɹ 
ɜɫɿєʀ ɡɚɞɚɱɿ: ɮɨɪɦɭɜɚɧɧɹ ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ, ɜɜɟɞɟɧɧɹ ɮɚɤɬɿɜ, ɩɪɚɜɢɥ ɿ ɩɪɨɰɟɞɭɪ, 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɯɚɧɿɡɦɿɜ ɩɟɪɟɝɥɹɞɭ, ɩɨɩɨɜɧɟɧɧɹ, ɜɢɞɚɥɟɧɧɹ, ɩɨɜɟɪɧɟɧɧɹ, 
ɜɿɞɫɿɤɚɧɧɹ ɬɚ ɥɨɝɿɱɧɨɝɨ ɜɢɜɟɞɟɧɧɹ. Ɉɬɠɟ, ɦɨɜɚ ɥɨɝɿɤɢ ɞɚє ɡɦɨɝɭ ɩɨɞɨɥɚɬɢ 
ɲɬɭɱɧɿ ɜɿɞɦɿɧɧɨɫɬɿ ɦɿɠ ɦɨɜɚɦɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɦɨɜɚɦɢ ɡɚɩɢɬɿɜ ɿ ɦɨɜɚɦɢ 
ɨɩɢɫɚɧɧɹ ɞɚɧɢɯ. 

Ɏɭɧɞɚɦɟɧɬɚɥɶɧɚ ɧɟɜɿɞɩɨɜɿɞɧɿɫɬɶ, ɳɨ ɿɫɧɭє ɦɿɠ ɪɟɥɹɰɿɣɧɢɦɢ ɛɚɡɚɦɢ 
ɞɚɧɢɯ ɿ ɩɿɞɯɨɞɨɦ, ɳɨ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ ɞɨɜɟɞɟɧɧɿ ɬɟɨɪɟɦ, ɪɨɡɝɥɹɧɭɬɚ ɜ ɪɨɛɨɬɚɯ 
ɇɿɤɨɥɚ ɿ Ƚɚɥɟɪɚ ɜ 1978 ɪɨɰɿ. Ɂɚ ɞɪɭɝɢɦ ɩɿɞɯɨɞɨɦ, ɞɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɭɡɚɝɚɥɶɧɟɧɿ ɩɪɚɜɢɥɚ, ɛɚɡɚ ɞɚɧɢɯ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɹɤ ɬɟɨɪɿɹ, ɹɤɚ ɞɚє ɡɦɨɝɭ ɪɨɛɢɬɢ 
ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɿɧɬɟɪɩɪɟɬɚɰɿɣ. ȼɨɞɧɨɱɚɫ ɜ ɩɟɪɲɨɦɭ ɜɚɪɿɚɧɬɿ ɩɿɞ ɱɚɫ ɪɨɛɨɬɢ ɡ 
ɬɚɛɥɢɰɹɦɢ ɨɫɧɨɜɧɢɯ ɤɨɪɬɟɠɿɜ ɜɨɧɚ ɬɪɚɤɬɭєɬɶɫɹ ɹɤ ɨɞɧɚ ɿɧɬɟɪɩɪɟɬɚɰɿɹ. 
ɏɚɪɚɤɬɟɪɧɿ ɧɟɞɨɥɿɤɢ ɪɟɥɹɰɿɣɧɨɝɨ ɩɿɞɯɨɞɭ ɫɬɚɸɬɶ ɨɱɟɜɢɞɧɢɦɢ ɜɧɚɫɥɿɞɨɤ ɬɢɯ 
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ɭɫɤɥɚɞɧɟɧɶ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɭ ɪɚɡɿ ɨɪɝɚɧɿɡɚɰɿʀ ɪɟɤɭɪɫɢɜɧɨɝɨ ɞɨɫɬɭɩɭ ɬɚ ɩɿɞ ɱɚɫ 
ɨɩɪɚɰɸɜɚɧɧɹ ɧɟɩɨɜɧɿɫɬɸ ɜɢɡɧɚɱɟɧɢɯ (ɱɚɫɬɤɨɜɨ ɨɡɧɚɱɟɧɢɯ) ɤɨɪɬɟɠɿɜ ɜ 
ɡɚɩɢɬɚɯ ɬɚ ɜɿɞɩɨɜɿɞɹɯ. 

ɉɟɪɟɜɚɝɚ ɥɨɝɿɤɢ ɜɟɞɟ ɞɨ ɜɿɞɦɨɜɢ ɜɿɞ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɥɹɰɿɣɧɢɯ 
ɨɛɱɢɫɥɟɧɶ ɿ ɜɟɞɭɬɶɫɹ ɚɤɬɢɜɧɿ ɩɨɲɭɤɭ ɬɨɝɨ, ɹɤ ɡɦɭɫɢɬɢ ɥɨɝɿɤɭ ɜɿɞɩɨɜɿɞɚɬɢ ɬɢɦ 
ɜɢɦɨɝɚɦ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ, ɹɤɿ ɫɬɚɜɢɬɶ ɦɟɬɨɞɨɥɨɝɿɹ ɋȻȾ. Ɉɫɧɨɜɧɢɣ ɧɚɩɪɹɦɨɤ 
ɰɢɯ ɡɭɫɢɥɶ ɩɨɜ’ɹɡɚɧɢɣ ɡ ɨɩɬɢɦɿɡɚɰɿєɸ ɡɚɩɢɬɿɜ ɬɚ ʀɯ ɚɧɚɥɿɡɨɦ. 
Ɂɚɝɚɥɶɧɨɩɪɢɣɧɹɬɚ ɦɨɜɚ ɡɚɩɢɬɿɜ ɜ ɋȻȾ ɦɨɠɟ ɛɭɬɢ ɩɪɢɞɚɬɧɨɸ ɞɥɹ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɟɩɪɨɮɟɫɿɨɧɚɥɚɦɢ, ɹɤɿ ɧɟ ɡɨɛɨɜ’ɹɡɚɧɿ ɦɚɬɢ ɫɩɪɚɜɭ ɡ 
ɦɟɯɚɧɿɡɦɚɦɢ ɡɛɟɪɟɠɟɧɧɹ ɿ ɩɨɲɭɤɭ ɞɚɧɢɯ. Ɂ ɰɶɨɝɨ ɚɫɩɟɤɬɭ ɡɚɩɢɬ ɬɪɚɤɬɭєɬɶɫɹ 
ɹɤ ɫɩɟɰɢɮɿɤɚɰɿɹ, ɹɤɚ ɧɟ ɦɚє ɩɪɨɰɟɞɭɪɧɢɯ ɹɤɨɫɬɟɣ. Ɂɚɜɞɚɧɧɹ ɪɨɡɪɨɛɧɢɤɚ – ɜ 
ɨɩɬɢɦɚɥɶɧɨɦɭ ɮɨɪɦɭɥɸɜɚɧɧɿ ɡɚɩɢɬɿɜ ɞɨ ɛɚɡɢ ɞɚɧɢɯ. ɉɪɨɛɥɟɦɚ ɭ ɪɚɡɿ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɮɨɪɦɭɥɸɜɚɧɧɹ ɡɚɩɢɬɿɜ ɜ ɬɨɦɭ, ɳɨ ɉɪɨɥɨɝ ɫɥɿɩɨ ɜɩɨɪɹɞɤɨɜɭє 
ɩɿɞɰɿɥɿ ɜ ɰɿɥɶɨɜɨɦɭ ɬɜɟɪɞɠɟɧɧɿ, ɳɨ ɦɨɠɟ ɜɢɹɜɢɬɢɫɹ ɞɨɜɨɥɿ ɧɟɟɮɟɤɬɢɜɧɢɦ ɩɿɞ 
ɱɚɫ ɪɨɡɝɥɹɞɭ ɜɟɥɢɤɢɯ ɛɚɡ ɞɚɧɢɯ ɿ ɩɨɜɬɨɪɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɚɪɚɦɟɬɪɚ ɜ 
ɡɚɩɢɬɿ. ɑɚɫɬɤɨɜɨ ɰɹ ɩɪɨɛɥɟɦɚ ɦɨɠɟ ɛɭɬɢ ɪɨɡɜ’ɹɡɚɧɚ ɩɥɚɧɭɜɚɧɧɹɦ ɡɚɩɢɬɿɜ 
(ɜɩɨɪɹɞɤɭɜɚɧɧɹɦ ɩɿɞɰɿɥɟɣ) ɬɚ ɨɩɬɢɦɿɡɚɰɿєɸ ɡɚɩɢɬɿɜ, ɹɤɚ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ  
ɜɡɚєɦɧɨɸ ɧɟɡɚɥɟɠɧɿɫɬɸ ɩɿɞɰɿɥɟɣ. 

Ⱦɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɟɮɟɤɬɢɜɧɨʀ ɜɢɛɿɪɤɢ ɞɚɧɢɯ, ɩɨɞɚɧɢɯ ɭ ɜɢɝɥɹɞɿ 
ɞɢɡ’ɸɧɤɬɿɜ, ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɟɬɨɞɢ ɿɧɞɟɤɫɚɰɿʀ. ɐɟɣ ɩɿɞɯɿɞ 
ɟɮɟɤɬɢɜɧɿɲɢɣ ɞɥɹ ɋȻȾ, ɧɿɠ ɞɥɹ ɥɨɝɿɱɧɢɯ ɩɪɨɝɪɚɦ. Ɇɟɬɨɞɢ ɟɮɟɤɬɢɜɧɨɝɨ 
ɿɧɞɟɤɫɭɜɚɧɧɹ, ɡɨɤɪɟɦɚ, ɛɚɝɚɬɨ – ɤɥɸɱɨɜɨɝɨ ɤɟɲɭɜɚɧɧɹ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɜ ɫɬɚɬɬɿ 
Ʌɥɨɣɞɚ, ɹɤɚ ɨɩɭɛɥɿɤɨɜɚɧɚ ɜ 1983 ɪɨɰɿ.  

Ɉɤɪɿɦ ɰɢɯ ɩɪɚɝɦɚɬɢɱɧɢɯ ɩɪɨɛɥɟɦ ɡɚɥɢɲɚɸɬɶɫɹ ɜɿɞɤɪɢɬɢɦɢ ɰɿɥɚ ɧɢɡɤɚ 
ɬɟɨɪɟɬɢɱɧɢɯ ɩɪɨɛɥɟɦ, ɩɨɜ’ɹɡɚɧɢɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɥɨɝɿɤɢ ɦɨɜɢ ɛɚɡ ɞɚɧɢɯ. 
Ⱦɨɛɪɟ ɜɿɞɨɦɚ ɩɪɨɛɥɟɦɚ ɮɪɟɣɦɿɜ, ɹɤɚ ɜɢɧɢɤɚє ɭ ɪɚɡɿ ɩɨɞɚɧɧɹ ɱɚɫɭ, ɫɬɚɧɭ ɿ 
ɦɨɠɥɢɜɢɯ ɡɦɿɧ, ɚ ɬɚɤɨɠ ɜɡɚєɦɨɞɿʀ ɧɟɦɨɧɨɬɨɧɧɢɯ ɡɦɿɧ (ɦɿɪɤɭɜɚɧɧɹ ɧɚɞ 
ɧɟɩɨɜɧɿɫɬɸ ɜɢɡɧɚɱɟɧɢɦɢ ɞɚɧɢɦɢ ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ). ɐɿ ɩɪɨɛɥɟɦɢ 
ɪɨɡɝɥɹɞɚɸɬɶ ɜ ɰɿɥɿɣ ɧɢɡɰɿ ɪɨɛɿɬ Ʉɨɜɚɥɶɫɶɤɨɝɨ, ɋɟɪɝɨɬɚ, Ɇɿɧɟɪɚ ɭɩɪɨɞɨɜɠ 
ɨɫɬɚɧɧɿɯ ɞɜɚɞɰɹɬɢ ɪɨɤɿɜ. 

 

2.10.2.3. ȿɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ (ȿɋ) 

ȿɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ (ȿɋ) – ɰɟ ɫɢɫɬɟɦɚ, ɹɤɚ ɦɨɞɟɥɸє ɥɸɞɫɶɤɿ ɡɧɚɧɧɹ ɿ 
ɞɨɫɜɿɞ ɜ ɞɟɹɤɿɣ ɤɨɧɤɪɟɬɧɿɣ ɩɪɟɞɦɟɬɧɿɣ ɝɚɥɭɡɿ, ɞɥɹ ɹɤɨʀ ɧɟɦɨɠɥɢɜɟ ɫɬɪɨɝɟ 
ɦɚɬɟɦɚɬɢɱɧɟ ɨɩɢɫɚɧɧɹ. ȿɋ є ɪɿɡɧɨɜɢɞɨɦ ȱɋ ɿ ɜɨɥɨɞɿɸɬɶ ɜɟɥɢɤɨɸ ɛɚɡɨɸ ɡɧɚɧɶ, 
ɫɤɥɚɞɟɧɢɯ ɡ ɮɚɤɬɿɜ, ɩɪɚɜɢɥ ɿ ɟɜɪɢɫɬɢɱɧɢɯ ɬɜɟɪɞɠɟɧɶ, ɳɨ ɧɚɥɟɠɚɬɶ ɞɨ 
ɩɪɟɞɦɟɬɧɨʀ ɝɚɥɭɡɿ, ɚ ɬɚɤɨɠ ɦɨɠɥɢɜɨɫɬɹɦɢ ɜ ɞɿɚɥɨɝɨɜɨɦɭ ɪɟɠɢɦɿ ɫɩɿɥɤɭɜɚɬɢɫɹ 

 

 

 

 

 

 

 

 

 

 



209 

ɡɿ ɫɜɨʀɦ ɤɨɪɢɫɬɭɜɚɱɟɦ ɦɚɣɠɟ ɧɚ ɪɿɜɧɿ ɥɸɞɢɧɢ-ɟɤɫɩɟɪɬɚ. Ɉɤɪɿɦ ɰɶɨɝɨ, 
ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɦɨɠɥɢɜɿɫɬɶ ɪɨɡ’ɹɫɧɟɧɧɹ ɜɫɿɯ ɪɟɤɨɦɟɧɞɚɰɿɣ, ɪɨɡɜ’ɹɡɤɿɜ, ɩɨɪɚɞ, 
ɳɨ ɜɢɞɚɸɬɶɫɹ ɤɨɪɢɫɬɭɜɚɱɭ, ɚ ɬɚɤɨɠ ɫɢɫɬɟɦɚ ɦɚє ɡɞɚɬɧɿɫɬɶ ɞɨ 
ɫɚɦɨɜɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚ ɨɫɧɨɜɿ ɬɚɤɨɝɨ ɫɩɿɥɤɭɜɚɧɧɹ. Ⱦɟɬɚɥɶɧɟ ɨɩɢɫɚɧɧɹ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɬɚ ɧɚɩɪɹɦɤɿɜ ɡɚɫɬɨɫɭɜɚɧɧɹ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ ɧɚɜɟɞɟɧɨ ɜ ɤɧɢɡɿ 
Ɇɿɱɿ, ɹɤɚ ɨɩɭɛɥɿɤɨɜɚɧɚ ɜ 1979 ɪɨɰɿ. 

ȿɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ ɦɚɸɬɶ ɨɱɟɜɢɞɧɭ ɿ ɧɚɞɡɜɢɱɚɣɧɨ ɩɪɢɜɚɛɥɢɜɭ ɝɚɥɭɡɶ 
ɡɚɫɬɨɫɭɜɚɧɶ ɦɨɜɨɸ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ȳɯ ɧɟɨɛɯɿɞɧɨ ɜɿɞɪɿɡɧɹɬɢ ɜɿɞ 
ɩɪɨɫɬɢɯ ɫɢɫɬɟɦ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɩɪɚɜɢɥ, ɹɤɢɦ ɱɚɫɬɨ 
ɩɪɢɩɢɫɭɸɬɶ ɜɥɚɫɬɢɜɨɫɬɿ ɟɤɫɩɟɪɬɧɢɯ ɬɿɥɶɤɢ ɧɚ ɩɿɞɫɬɚɜɿ ɬɨɝɨ, ɳɨ ɜɨɧɢ ɦɿɫɬɹɬɶ 
ɮɚɤɬɢ ɨɛ’єɤɬɧɨɝɨ ɪɿɜɧɹ ɿ ɩɪɚɜɢɥ, ɳɨ ɚɞɟɤɜɚɬɧɨ ɜɿɞɨɛɪɚɠɚɸɬɶ ɞɟɹɤɭ 
ɩɿɞɦɧɨɠɢɧɭ ɟɤɫɩɟɪɬɧɢɯ ɡɧɚɧɶ. ȼɿɞɦɿɧɧɿɫɬɶ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɟɤɫɩɟɪɬ-
ɥɸɞɢɧɚ, ɡɧɚɸɱɢ ɮɚɤɬɢ ɿ ɩɪɚɜɢɥɚ, ɳɨ ɫɬɨɫɭɸɬɶɫɹ ɩɪɨɛɥɟɦɧɨʀ ɝɚɥɭɡɿ, ɤɪɿɦ ɬɨɝɨ, 
ɪɨɡɭɦɿє, ɹɤ ɧɢɦɢ ɟɮɟɤɬɢɜɧɨ ɫɤɨɪɢɫɬɚɬɢɫɹ. 

Ɉɬɠɟ, ɟɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ ɧɟ ɩɿɞɞɚɸɬɶɫɹ ɩɨɜɧɿɣ ɮɨɪɦɚɥɿɡɚɰɿʀ ɿ ɬɨɦɭ 
ɣɦɨɜɿɪɧɿɲɟ ɱɟɤɚɬɢ, ɳɨ ɜɜɟɞɟɧɧɹ ɟɤɫɩɟɪɬɧɢɯ ɡɧɚɧɶ ɜ ɩɪɨɝɪɚɦɭ ɞɥɹ 
ɤɨɦɩ’ɸɬɟɪɚ, ɧɚ ɩɪɨɬɢɜɚɝɭ ɬɨɱɧɿɣ ɪɨɡɪɨɛɰɿ ɞɨɛɪɟ ɫɩɟɰɢɮɿɤɨɜɚɧɢɯ ɡɜɢɱɚɣɧɢɯ 
ɩɪɨɝɪɚɦ, ɛɭɞɟ ɜɿɞɛɭɜɚɬɢɫɹ ɦɟɬɨɞɨɦ ɩɪɨɛ ɿ ɩɨɦɢɥɨɤ. ȼ ɦɿɪɭ ɬɨɝɨ, ɹɤ ɛɚɡɚ ɡɧɚɧɶ 
ɪɨɡɜɢɜɚєɬɶɫɹ ɿ ɞɨ ɫɢɫɬɟɦɢ ɫɬɚɜɥɹɬɶɫɹ ɧɨɜɿ ɜɢɦɨɝɢ, ɜ ɧɟʀ ɩɨɜɢɧɧɿ ɜɧɨɫɢɬɢɫɶ 
ɜɿɞɩɨɜɿɞɧɿ ɤɨɪɟɤɬɢɜɢ. Ɂɚ ɫɜɨєɸ ɩɪɢɪɨɞɨɸ ɥɨɝɿɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɧɚɣɤɪɚɳɟ 
ɩɪɢɫɬɨɫɨɜɚɧɟ ɞɨ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɡɚɞɚɱ ɜɢɹɜɥɟɧɧɹ ɫɭɩɟɪɟɱɧɨɫɬɟɣ (ɧɚɩɪɢɤɥɚɞ, ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɩɪɨɰɟɞɭɪ ɫɩɪɨɫɬɭɜɚɧɧɹ) ɿ ɧɟɩɨɜɧɨɬɢ (ɧɚɩɪɢɤɥɚɞ, ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɩɪɚɜɢɥ ɜɢɜɨɞɭ ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ) ɞɥɹ ɦɨɬɢɜɚɰɿʀ ɧɟɨɛɯɿɞɧɨɫɬɿ ɭɞɨɫɤɨɧɚɥɟɧɧɹ 
ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. ȼɨɞɧɨɱɚɫ ɦɟɬɚɦɨɜɚ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡɚɛɟɡɩɟɱɭє 
ɚɜɬɨɦɚɬɢɱɧɟ ɨɩɢɫɚɧɧɹ ɤɪɢɬɟɪɿʀɜ ɿ ɦɟɯɚɧɿɡɦɿɜ ɞɥɹ ɜɞɨɫɤɨɧɚɥɟɧɧɹ. 

ȿɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ ɩɨɜɢɧɧɿ ɜɨɥɨɞɿɬɢ ɫɢɫɬɟɦɨɸ ɥɨɝɿɱɧɨɝɨ ɜɢɜɟɞɟɧɧɹ ɹɤ 
ɛɚɡɢɫɭ ɞɥɹ ɨɛɪɨɛɤɢ ɡɚɩɢɬɿɜ, ɦɨɠɥɢɜɿɫɬɸ ɩɨɩɨɜɧɸɜɚɬɢ ɛɚɡɭ ɡɧɚɧɶ ɬɨɸ 
ɿɧɮɨɪɦɚɰɿєɸ, ɤɨɬɪɚ ɛɭɥɚ ɭɠɟ ɨɬɪɢɦɚɧɚ, ɦɨɠɥɢɜɿɫɬɸ ɩɨɹɫɧɸɜɚɬɢ 
ɤɨɪɢɫɬɭɜɚɱɭ, ɹɤ ɿ ɱɨɦɭ ɛɭɥɨ ɨɞɟɪɠɚɧɨ ɤɨɠɟɧ ɪɟɡɭɥɶɬɚɬ, ɦɨɠɥɢɜɿɫɬɸ 
ɨɬɪɢɦɭɜɚɬɢ ɡɧɚɧɧɹ ɜɿɞ ɥɸɞɢɧɢ (ɩɪɢɧɰɢɩ ɞɿɚɥɨɝɨɜɨʀ ɫɢɦɟɬɪɿʀ). Ʉɚɪɤ ɿ 
Ɇɚɤɤɟɣɛɚ ɪɟɚɥɿɡɭɜɚɥɢ ɰɿ ɜɢɦɨɝɢ ɞɨɞɚɜɚɧɧɹɦ ɫɩɟɰɿɚɥɶɧɢɯ ɭɩɪɚɜɥɹɸɱɢɯ 
ɦɨɠɥɢɜɨɫɬɟɣ ɞɨ ɩɪɚɜɢɥ ɨɛ’єɤɬɧɨɝɨ ɪɿɜɧɹ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ɛɚɡɿ ɡɧɚɧɶ. ɇɚɞɚɥɿ 
ɫɤɥɚɞɧɿɲɢɣ ɫɩɨɫɿɛ ɪɟɚɥɿɡɚɰɿʀ ɜɤɚɡɚɧɢɯ ɜɢɦɨɝ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɚɦɨɜɢ ɛɭɜ 
ɨɩɢɫɚɧɢɣ ɏɚɦɦɨɧɞɨɦ ɿ ɋɟɪɝɨɬɨɦ. ɋɢɫɬɟɦɚ ɪɟɚɥɿɡɨɜɚɧɚ ɦɨɜɨɸ ɦɿɤɪɨ-ɉɪɨɥɨɝ ɿ 
ɞɚє ɞɨɜɨɥɿ ɝɧɭɱɤɢɣ ɿɧɫɬɪɭɦɟɧɬ, ɳɨ ɧɚɡɢɜɚєɬɶɫɹ APE-the-User ɿ ɩɪɢɡɧɚɱɟɧɢɣ 
ɞɥɹ ɩɨɛɭɞɨɜɢ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ. ɉɿɫɥɹ ɰɶɨɝɨ ɫɢɫɬɟɦɚ ɪɨɡɝɥɹɞɚє ɟɤɫɩɟɪɬɚ ɹɤ 
ɪɨɡɲɢɪɟɧɧɹ ɧɚɹɜɧɢɯ ɜ ɧɿɣ ɜɧɭɬɪɿɲɧɶɨʀ ɛɚɡɢ ɡɧɚɧɶ ɿ ɞɚє ɣɨɦɭ ɡɚɩɢɬɚɧɧɹ, ɳɨɛ 
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ɨɬɪɢɦɚɬɢ ɞɨɞɚɬɤɨɜɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɜɤɚɡɚɧɟ ɜɿɞɧɨɲɟɧɧɹ, ɹɤɚ ɩɨɬɿɦ ɛɭɞɟ 
ɡɛɟɪɿɝɚɬɢɫɹ ɜ ɛɚɡɿ ɡɧɚɧɶ. Ɉɬɠɟ, ɜɿɞɛɭɜɚєɬɶɫɹ ɤɨɨɩɟɪɚɰɿɹ ɫɢɫɬɟɦɢ ɿ ɟɤɫɩɟɪɬɚ 
ɞɥɹ ɩɨɛɭɞɨɜɢ ɛɚɡɢ ɡɧɚɧɶ. Ɂɚɩɢɬɢ ɤɨɪɢɫɬɭɜɚɱɚ ɧɚ ɨɛ’єɤɬɧɨɦɭ ɪɿɜɧɿ ɦɨɠɭɬɶ 
ɨɛɪɨɛɥɹɬɢɫɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡɜɟɪɬɚɧɧɹɦ ɞɨ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɦɿɤɪɨ-ɉɪɨɥɨɝɭ, 
ɹɤɢɣ ɦɿɫɬɢɬɶɫɹ ɜ ɹɞɪɿ ɫɢɫɬɟɦɢ, ɜ ɬɨɣ ɱɚɫ ɹɤ ɪɿɡɧɨɦɚɧɿɬɧɿ ɡɚɩɢɬɢ ɬɢɩɭ "ɹɤ", 
ɱɨɦɭ", "ɱɨɦɭ ɧɿ", ɳɨ ɜɢɦɚɝɚɸɬɶ ɩɨɹɫɧɟɧɧɹ, ɨɛɪɨɛɥɹɸɬɶɫɹ ɡɜɟɪɧɟɧɧɹɦ ɞɨ 
ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɦɟɬɚɪɿɜɧɹ. ȼɿɧ, ɫɜɨєɸ ɱɟɪɝɨɸ, ɛɭɞɭє ɿ ɜɢɞɚє ɩɨɹɫɧɟɧɧɹ ɭ 
ɜɢɝɥɹɞɿ ɜɿɞɪɟɞɚɝɨɜɚɧɢɯ ɞɨɜɟɞɟɧɶ. ȼ ɫɢɫɬɟɦɿ ɩɟɪɟɞɛɚɱɟɧɿ ɬɚɤɨɠ ɡɚɫɨɛɢ ɞɥɹ 
ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ ɡɚɩɢɬɿɜ ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ. ɉɨєɞɧɚɧɧɹ ɜɫɿɯ ɰɢɯ ɦɨɠɥɢɜɨɫɬɟɣ 
ɫɬɜɨɪɸє ɫɩɪɢɹɬɥɢɜɟ ɭɧɿɜɟɪɫɚɥɶɧɟ ɫɟɪɟɞɨɜɢɳɟ ɞɥɹ ɩɨɛɭɞɨɜɢ, ɦɨɞɢɮɿɤɚɰɿʀ ɬɚ 
ɟɤɫɩɥɭɚɬɚɰɿʀ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ. 

ɋɢɫɬɟɦɚ APES ɛɭɥɚ ɜɢɤɨɪɢɫɬɚɧɚ ɡ ɜɟɥɢɤɢɦ ɭɫɩɿɯɨɦ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɿʀ 
ɸɪɢɞɢɱɧɢɯ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ. ȼ 1981 ɪɨɰɿ ɫɢɫɬɟɦɚ APES ɛɭɥɚ ɡɚɫɬɨɫɨɜɚɧɚ 
ɞɥɹ ɤɨɞɭɜɚɧɧɹ ɭɯɜɚɥɟɧɨɝɨ ɡɚɤɨɧɭ ɩɪɨ ɝɪɨɦɚɞɹɧɫɬɜɨ ɜ ȼɟɥɢɤɨɛɪɢɬɚɧɿʀ, ɤɨɬɪɢɣ 
ɜɢɡɧɚɱɚє ɤɚɬɟɝɨɪɿʀ ɛɪɢɬɚɧɫɶɤɨɝɨ ɝɪɨɦɚɞɹɧɫɬɜɚ ɿ ɦɿɫɬɢɬɶ ɩɪɚɜɢɥɚ, ɧɟɨɛɯɿɞɧɿ 
ɞɥɹ ɜɥɚɫɧɨʀ ɿɧɬɟɪɩɪɟɬɚɰɿʀ. 

 

2.10.2.4. Ɉɩɪɚɰɸɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ 

Ɉɛɪɨɛɤɚ ɩɨɜɿɞɨɦɥɟɧɶ ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ ɜɿɞɿɝɪɚє ɞɭɠɟ ɜɚɠɥɢɜɭ ɪɨɥɶ ɜ 
ɪɨɡɪɨɛɥɟɧɧɿ ɡɚɫɨɛɿɜ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɥɸɞɢɧɨ-ɦɚɲɢɧɧɨɝɨ ɿɧɬɟɪɮɟɣɫɭ ɿ, 
ɡɨɤɪɟɦɚ, ɜ ɩɨɛɭɞɨɜɿ ɡɨɜɧɿɲɧɿɯ ɪɿɜɧɿɜ ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɯ ɫɢɫɬɟɦ. 

Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ ɧɚ ɤɨɦɩ'ɸɬɟɪɿ ɩɨɬɪɿɛɧɨ ɮɨɪɦɚɥɿɡɭɜɚɬɢ ɹɤ 
ʀʀ ɫɢɧɬɚɤɫɢɫ, ɬɚɤ ɿ ɫɟɦɚɧɬɢɤɭ.  

Ȼɿɥɶɲɿɫɬɶ ɿɡ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ ɧɚɣɡɪɭɱɧɿɲɟ ɩɨɞɚɜɚɬɢ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɤɨɧɬɟɤɫɬɧɨ-ɡɚɥɟɠɧɢɯ ɝɪɚɦɚɬɢɤ, ɳɨ ɦɿɫɬɹɬɶ ɩɪɚɜɢɥɚ, ɡ ɞɨɩɨɦɨɝɨɸ 
ɹɤɢɯ ɩɟɜɧɿ ɫɬɪɭɤɬɭɪɢ ɜɢɪɚɡɿɜ ɤɥɚɫɢɮɿɤɭɸɬɶ ɡɚɥɟɠɧɨ ɜɿɞ ɤɨɧɬɟɤɫɬɭ ʀɯ 
ɜɯɨɞɠɟɧɧɹ ɜ ɪɟɱɟɧɧɹ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ, ɚ ɧɟ ɥɢɲɟ ɡɚɥɟɠɧɨ ɜɿɞ ʀɯ ɛɭɞɨɜɢ. 
ȼɩɟɪɲɟ ɥɨɝɿɤɚ ɯɨɪɧɿɜɫɶɤɢɯ ɞɢɡ’ɸɧɤɬɿɜ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɤɨɧɬɟɤɫɬɧɨʀ 
ɡɚɥɟɠɧɨɫɬɿ ɛɭɥɚ ɜɢɤɨɪɢɫɬɚɧɚ Ʉɨɥɦɟɪɨє (1978) ɞɥɹ ɪɨɡɪɨɛɤɢ "ɦɟɬɚɦɨɪɮɨɡɧɢɯ 
ɝɪɚɦɚɬɢɤ", ɞɥɹ ɹɤɢɯ  ɝɪɚɦɚɬɢɤɢ ɩɟɜɧɢɯ ɞɢɡ’ɸɧɤɬɿɜ ɭɬɜɨɪɸɸɬɶ ɧɨɪɦɚɥɶɧɭ 
ɮɨɪɦɭ. ȼɿɧ ɩɨɤɚɡɚɜ, ɳɨ ɯɨɪɧɿɜɫɶɤɢɯ ɞɢɡ’ɸɧɤɬɿɜ ɞɨɫɬɚɬɧɶɨ ɞɥɹ ɜɢɪɚɠɟɧɧɹ 
ɞɨɜɿɥɶɧɨʀ ɤɨɧɬɟɤɫɬɧɨ-ɜɿɥɶɧɨʀ ɝɪɚɦɚɬɢɤɢ (ɄȼȽ). ɉɪɨɛɥɟɦɭ ɡɚɞɚɧɧɹ ɫɬɪɭɤɬɭɪɢ 
ɪɟɱɟɧɶ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ ɦɨɠɧɚ ɮɨɪɦɭɥɸɜɚɬɢ ɹɤ ɰɿɥɶɨɜɿ ɬɜɟɪɞɠɟɧɧɹ, ɚ ɪɿɡɧɿ 
ɩɪɨɰɟɞɭɪɢ ɞɨɜɟɞɟɧɧɹ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ ɥɨɝɿɱɧɨɦɭ ɩɨɞɚɧɧɿ ɩɪɢɪɨɞɧɨʀ 
ɦɨɜɢ, ɜɿɞɩɨɜɿɞɚɸɬɶ ɪɿɡɧɢɦ ɫɬɪɚɬɟɝɿɹɦ ɫɢɧɬɚɤɫɢɱɧɨɝɨ ɚɧɚɥɿɡɭ. 

ɇɚɣɡɚɝɚɥɶɧɿɲɨɸ ɫɬɪɭɤɬɭɪɨɸ ɩɨɞɚɧɧɹ, ɳɨ ɩɪɢɫɬɨɫɨɜɚɧɚ ɹɤ ɞɨ 
ɩɪɢɪɨɞɧɨ-ɦɨɜɧɢɯ ɬɚɤ ɿ ɞɨ ɿɧɲɢɯ ɤɨɧɫɬɪɭɤɰɿɣ є ɫɟɦɚɧɬɢɱɧɿ ɦɟɪɟɠɿ. Ⱦɟɥɿɹɧɿ ɿ 
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Ʉɨɜɚɥɶɫɶɤɢɣ ɩɨɤɚɡɚɥɢ, ɳɨ ɬɪɚɞɢɰɿɣɧɟ ɮɨɪɦɭɥɸɜɚɧɧɹ ɫɟɦɚɧɬɢɱɧɢɯ ɦɟɪɟɠ 
ɦɨɠɧɚ ɛɭɥɨ ɛɢ ɭɡɚɝɚɥɶɧɢɬɢ ɞɥɹ ɩɨɞɚɧɧɹ ɪɟɱɟɧɶ ɭ ɜɢɝɥɹɞɿ ɞɢɡ’ɸɧɤɬ. Ɍɚɤɿ 
ɫɢɫɬɟɦɢ ɡɚɛɟɡɩɟɱɭɸɬɶ ɞɨɜɨɥɿ ɤɨɦɩɚɤɬɧɟ ɿ ɬɢɩɨɜɟ ɩɨɞɚɧɧɹ ɿ ɞɨ ɧɢɯ ɦɨɠɧɚ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɨɩɟɪɚɰɿɣɧɿ ɫɯɟɦɢ ɜɢɞɨɛɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ. 

Ʌɨɝɿɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɿ ɞɥɹ ɧɚɜɱɚɥɶɧɢɯ 
ɩɨɬɪɟɛ, ɡɨɤɪɟɦɚ, ɞɥɹ ɨɡɧɚɣɨɦɥɟɧɧɹ ɤɨɪɢɫɬɭɜɚɱɿɜ ɡ ɨɛɱɢɫɥɟɧɧɹɦɢ ɧɚ 
ɤɨɦɩ’ɸɬɟɪɿ, ɬɟɨɪɿєɸ ɿɝɨɪ, ɝɪɚɮɿɱɧɢɦɢ ɩɨɛɭɞɨɜɚɦɢ, ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɪɟɛɭɫɿɜ ɿ 
ɝɨɥɨɜɨɥɨɦɨɤ. Ƀɨɝɨ ɬɚɤɨɠ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ ɡɛɚɝɚɱɟɧɧɹ ɜɢɤɥɚɞɚɧɧɹ 
ɜɫɿɯ ɚɤɚɞɟɦɿɱɧɢɯ ɩɪɟɞɦɟɬɿɜ ɿɡ ɲɤɿɥɶɧɨɝɨ ɱɢ ɜɭɡɿɜɫɶɤɨɝɨ ɧɚɜɱɚɥɶɧɨɝɨ ɩɥɚɧɭ. 
Ʌɨɝɿɤɚ є єɞɢɧɨɸ ɚɤɚɞɟɦɿɱɧɨɸ ɞɢɫɰɢɩɥɿɧɨɸ, ɫɩɿɥɶɧɨɸ ɞɥɹ ɜɫɿɯ ɧɚɜɱɚɥɶɧɢɯ 
ɩɪɟɞɦɟɬɿɜ, ɨɫɤɿɥɶɤɢ ɜɨɧɚ ɫɤɪɿɡɶ ɫɩɪɢɹє ɜɢɤɥɚɞɚɧɧɸ ɬɚ ɪɨɡɭɦɿɧɧɸ ɦɚɬɟɪɿɚɥɭ.  

Ʌɨɝɿɤɭ, ɹɤ ɩɪɚɜɢɥɨ, ɥɟɝɲɟ ɫɩɪɢɣɦɚɸɬɶ ɬɿ, ɜ ɤɨɝɨ ɧɟɦɚє ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɞɨɫɜɿɞɭ ɪɨɛɨɬɢ ɡ ɤɨɦɩ’ɸɬɟɪɨɦ ɧɿɠ ɬɿ, ɯɬɨ ɡɜɢɤ ɦɚɬɢ ɫɩɪɚɜɭ ɡ ɬɪɚɞɢɰɿɣɧɢɦɢ 
ɫɢɫɬɟɦɚɦɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ɍɨɝɨ, ɯɬɨ ɭɩɪɨɞɨɜɠ ɞɟɫɹɬɤɿɜ ɪɨɤɿɜ ɡɜɢɤ ɞɨ 
ɩɪɨɰɟɞɭɪɧɨɝɨ ɮɨɪɦɚɥɿɡɦɭ ɿ ɡɚɡɞɚɥɟɝɿɞɶ ɜɢɡɧɚɱɟɧɢɯ ɫɬɚɧɞɚɪɬɿɜ, ɬɪɟɛɚ 
ɩɟɪɟɤɨɧɭɜɚɬɢ, ɳɨ ɥɨɝɿɤɚ ɦɚє ɩɪɢɜɚɛɥɢɜɿ ɩɟɪɫɩɟɤɬɢɜɢ. ȼɥɚɫɧɟ ɧɟ ɧɚɛɿɪ ɜɞɚɥɨ 
ɩɿɞɿɛɪɚɧɢɯ ɩɪɢɤɥɚɞɿɜ, ɹɤɿ ɞɟɦɨɧɫɬɪɭɸɬɶ ɮɚɧɬɚɫɬɢɱɧɿ ɦɨɠɥɢɜɨɫɬɿ ɥɨɝɿɤɢ 
(ɩɨɲɭɤ ɤɨɧɬɢɧɭɭɦɭ ɪɨɡɜ’ɹɡɤɿɜ, ɜɥɚɫɬɢɜɿɫɬɶ ɨɛɟɪɧɟɧɨɫɬɿ), ɚ ɡɚɝɚɥɶɧɿ ɩɪɢɧɰɢɩɢ 
ɦɟɬɨɞɨɥɨɝɿʀ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɤɨɥɨɫɚɥɶɧɚ ɜɚɠɥɢɜɿɫɬɶ ɩɪɢɤɥɚɞɧɢɯ ɡɚɫɬɨɫɭɜɚɧɶ, 
ɩɨɜ’ɹɡɚɧɢɯ ɡ ɛɚɡɚɦɢ ɡɧɚɧɶ ɿ ɜɿɞɩɨɜɿɞɧɚ ɟɤɫɩɥɭɚɬɚɰɿɹ ɦɚɣɛɭɬɧɶɨɝɨ ɧɨɜɨɝɨ 
ɩɨɤɨɥɿɧɧɹ ɚɪɯɿɬɟɤɬɭɪɢ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɦɚɲɢɧ – ɨɫɶ ɬɿ ɩɪɨɛɥɟɦɢ, ɹɤɿ є 
ɜɦɨɬɢɜɨɜɚɧɢɦ ɞɨɤɚɡɨɦ ɪɟɚɥɶɧɨɝɨ ɿɧɬɟɪɟɫɭ ɞɨ ɥɨɝɿɤɢ. 

 
2.10.3. Ʌɨɝɿɤɚ – ɧɟ ɮɨɧɧɟɣɦɚɧɿɜɫьɤɚ ɦɨɜɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

Ɉɫɧɨɜɧɚ ɜɥɚɫɬɢɜɿɫɬɶ, ɡɚɜɞɹɤɢ ɹɤɿɣ ɥɨɝɿɤɚ ɬɚ ɿɧɲɿ ɞɟɤɥɚɪɚɬɢɜɧɿ ɦɨɜɢ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɫɬɚɸɬɶ ɧɟɡɚɥɟɠɧɢɦɢ ɜɿɞ ɧɟɣɦɚɧɿɜɫɶɤɨɝɨ ɩɨɧɹɬɬɹ ɪɨɡɪɚɯɭɧɤɿɜ, 
є ʀɯ ɫɟɦɚɧɬɢɱɧɚ ɧɟɡɚɥɟɠɧɿɫɬɶ ɜɿɞ ɫɬɪɚɬɟɝɿʀ ʀɯ ɜɢɤɨɧɚɧɧɹ. əɤɳɨ ɹɤɚɫɶ ɡɚɞɚɱɚ 
ɪɨɡɜ’ɹɡɭєɬɶɫɹ ɧɚ ɤɨɦɩ’ɸɬɟɪɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɥɨɝɿɱɧɨʀ ɩɪɨɝɪɚɦɢ, ɬɨ ɰɟ ɧɚɫɥɿɞɨɤ, 
ɹɤɢɣ ɦɨɠɟ ɛɭɬɢ ɜɢɜɟɞɟɧɢɣ ɡ ɥɨɝɿɱɧɨɝɨ ɡɦɿɫɬɭ ɩɪɨɝɪɚɦɢ ɿ ɜɿɧ ɧɿɹɤ ɧɟ 
ɩɨɜ’ɹɡɚɧɢɣ ɡɿ ɫɩɨɫɨɛɨɦ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɝɪɚɦɢ ɤɨɦɩ’ɸɬɟɪɨɦ. 

ɋɬɪɚɬɟɝɿɹ ɉɪɨɥɨɝɭ ɛɭɥɚ ɡɚɞɭɦɚɧɚ ɬɚɤ, ɳɨɛ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɿɞɧɨɫɧɨʀ 
ɩɪɨɫɬɨɬɢ ɣɨɝɨ ɪɟɚɥɿɡɚɰɿʀ ɞɚɬɢ ɩɪɨɝɪɚɦɿɫɬɭ ɞɟɹɤɿ ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɤɟɪɭɜɚɧɧɹ 
ɜɢɛɨɪɨɦ ɜɢɤɥɢɤɿɜ ɿ ɧɚɛɨɪɨɦ ɩɪɨɰɟɞɭɪ ɜ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ єɞɢɧɨɝɨ 
ɩɪɨɰɟɫɨɪɚ. ɉɪɚɤɬɢɱɧɿ ɡɭɫɢɥɥɹ ɡ ɪɟɚɥɿɡɚɰɿʀ ɜɿɥɶɧɿɲɨʀ ɫɬɪɚɬɟɝɿʀ ɩɨɜ’ɹɡɚɧɿ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɭɩɪɚɜɥɿɧɧɹ ɩɨɬɨɤɨɦ ɞɚɧɢɯ ɭ ɫɩɿɜɩɪɨɝɪɚɦɧɨɦɭ ɪɟɠɢɦɿ. ɐɹ 
ɫɯɟɦɚ ɪɨɡɪɚɯɭɧɤɿɜ ɪɟɚɥɿɡɭєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɝɚɥɶɧɢɯ ɡɦɿɧɧɢɯ ɭ 
ɜɢɤɥɢɤɚɯ, ɚ ɧɟ ɩɟɪɟɞɛɚɱɟɧɨʀ ɡɚɡɞɚɥɟɝɿɞɶ ɩɪɨɰɟɞɭɪɿ ɚɛɨ ɧɟɹɜɧɨ ɡɚɞɚɧɨʀ 
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ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɤɟɪɭɜɚɧɧɹ. Ɍɚɤɢɣ ɫɩɿɜɩɪɨɝɪɚɦɧɢɣ ɪɟɠɢɦ ɪɟɚɥɿɡɨɜɚɧɢɣ ɜ 
ɫɢɫɬɟɦɿ ȱɋ-ɉɪɨɥɨɝ, ɹɤɢɣ ɨɩɢɫɚɧɢɣ Ʉɥɚɪɤɨɦ, Ɇɚɤɟɣɛɨɦ ɿ Ƚɪɢɝɨɪɿ ɜ 1982 ɪɨɰɿ ɿ 
ɪɨɡɪɨɛɥɟɧɢɣ ɧɚ ɨɫɧɨɜɿ ɞɨɫɥɿɞɠɟɧɶ ɋɬɿɜɟɧɫɨɧɚ ɫɯɟɦ ɥɿɧɢɜɨɝɨ ɪɨɡɪɚɯɭɧɤɭ ɜ 
ɉɪɨɥɨɡɿ [11]. ȼ Iɋ-ɉɪɨɥɨɡɿ ɤɨɠɧɚ ɿɡ ɡɦɿɧɧɢɯ ɦɨɠɟ ɛɭɬɢ ɚɧɨɬɨɜɚɧɚ ɨɞɧɢɦ ɿɡ 
ɫɢɦɜɨɥɿɜ "?" ɚɛɨ "^", ɹɤɿ ɜɤɚɡɭɸɬɶ ɧɚ ɫɩɨɫɿɛ ɜɢɤɨɧɚɧɧɹ ɜɢɤɥɢɤɭ ɜ ɬɨɱɰɿ ɣɨɝɨ 
ɚɤɬɢɜɚɰɿʀ. Ɂɚ ɧɚɹɜɧɨɫɬɿ ɭ ɜɢɤɥɢɤɭ ɚɧɨɬɚɰɿʀ ɯ? ɭɩɪɚɜɥɿɧɧɹ ɩɟɪɟɯɨɞɢɬɶ ɞɨ ɰɶɨɝɨ 
ɜɢɤɥɢɤɭ, ɹɤɳɨ ɧɚ ɞɟɹɤɨɦɭ ɤɪɨɰɿ ɡɦɿɧɧɿɣ ɯ ɩɪɢɫɜɨɸєɬɶɫɹ ɹɤɟɫɶ ɡɧɚɱɟɧɧɹ ɚɛɨ 
ɡɧɚɱɟɧɧɹ ɩɪɢɫɜɨɸєɬɶɫɹ ɹɤɿɣɫɶ ɿɧɲɿɣ ɡɦɿɧɧɿɣ, ɳɨ ɜɯɨɞɢɬɶ ɜ ɬɟɪɦ ɡɿ ɡɦɿɧɧɨɸ ɯ. 
ȱɧɬɟɪɩɪɟɬɚɬɨɪ ɪɭɯɚєɬɶɫɹ ɰɢɦ ɲɥɹɯɨɦ ɞɨɬɢ, ɞɨɤɢ ɧɟ ɩɨɛɚɱɢɬɶ, ɳɨ ɧɚ 
ɧɚɫɬɭɩɧɨɦɭ ɤɪɨɰɿ ɜɢɤɨɧɚɧɧɹ ɡɦɿɧɧɿɣ ɯ ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɞɚɬɢ ɹɤɿɫɶ ɞɚɧɿ. ɉɿɫɥɹ 
ɰɶɨɝɨ ɜɢɤɨɧɚɧɧɹ ɪɨɡɪɚɯɭɧɤɿɜ ɩɪɢɩɢɧɹєɬɶɫɹ, ɚ ɤɟɪɭɜɚɧɧɹ ɩɨɜɟɪɬɚєɬɶɫɹ ɞɨ 
ɩɨɩɟɪɟɞɧɶɨ ɜɿɞɤɥɚɞɟɧɨʀ ɬɨɱɤɢ. Ⱦɪɭɝɚ ɦɨɠɥɢɜɚ ɚɧɨɬɚɰɿɹ ɯ^ ɨɡɧɚɱɚє, ɳɨ 
ɤɟɪɭɜɚɧɧɹ ɨɞɪɚɡɭ ɩɟɪɟɯɨɞɢɬɶ ɞɨ ɜɢɤɥɢɤɭ, ɳɨ ɦɿɫɬɢɬɶ ɰɸ ɡɦɿɧɧɭ, ɩɪɢɡɭɩɢɧɹє 
ɩɨɬɨɱɧɿ ɪɨɡɪɚɯɭɧɤɢ ɳɨɪɚɡɭ, ɹɤ ɬɿɥɶɤɢ ɧɚ ɧɚɫɬɭɩɧɨɦɭ ɤɪɨɰɿ ɜɢɤɨɧɚɧɧɹ ɞɥɹ 
ɡɦɿɧɧɨʀ ɯ ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɞɚɬɢ ɹɤɿɫɶ ɞɚɧɿ. ɉɿɡɧɿɲɟ ɤɟɪɭɜɚɧɧɹ ɩɨɜɟɪɧɟɬɶɫɹ ɞɨ 
ɰɿєʀ ɬɨɱɤɢ, ɹɤ ɬɿɥɶɤɢ ɧɟɨɛɯɿɞɧɿ ɞɚɧɿ ɭɫɩɿɲɧɨ ɛɭɞɭɬɶ ɩɟɪɟɞɚɧɿ ɯ. Ɉɬɠɟ, ɞɿɹ ɰɢɯ 
ɞɜɨɯ ɚɧɨɬɚɰɿɣ ɧɟɦɨɜ ɛɢ ɞɨɩɨɜɧɸє ɨɞɧɚ ɞɪɭɝɭ. əɤɳɨ ɝɨɜɨɪɢɬɢ ɧɟɮɨɪɦɚɥɶɧɨ, 
ɬɨ ɬɚɤɚ ɫɬɪɚɬɟɝɿɹ ɪɨɡɪɚɯɭɧɤɿɜ ɞɚє ɡɦɨɝɭ ɩɟɪɟɫɬɪɢɛɭɜɚɬɢ ɡ ɨɞɧɨɝɨ ɱɚɫɬɤɨɜɨ 
ɡɚɤɿɧɱɟɧɨɝɨ ɨɛɱɢɫɥɟɧɧɹ ɧɚ ɿɧɲɟ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɨɬɨɤɭ ɞɚɧɢɯ ɱɟɪɟɡ ɚɧɨɬɨɜɚɧɿ 
ɡɦɿɧɧɿ. 

Ɉɫɤɿɥɶɤɢ ɜɢɤɥɢɤ ɡ ɚɧɨɬɚɰɿєɸ ɯ? ɩɨɩɨɜɧɸє ɞɚɧɿ (ɩɪɢɧɚɣɦɧɿ ɱɚɫɬɤɨɜɨ), ɬɨ 
ɣɨɝɨ ɧɚɡɢɜɚɸɬɶ "ɲɚɥɟɧɢɦ ɫɩɨɠɢɜɚɱɟɦ", ɚ ɜɢɤɥɢɤ ɡ ɚɧɨɬɚɰɿєɸ ɯ^ ɞɚє ɡɦɨɝɭ 
ɩɟɪɟɞɚɜɚɬɢ ɞɨɞɚɬɤɨɜɿ ɞɚɧɿ ɞɥɹ ɯ, ɬɨ ɣɨɝɨ ɧɚɡɢɜɚɸɬɶ "ɥɿɧɢɜɢɦ ɜɢɪɨɛɧɢɤɨɦ". 
ɉɪɨɬɨɤɨɥ ɫɩɨɠɢɜɚɱɿɜ-ɜɢɪɨɛɧɢɤɿɜ ɥɟɠɢɬɶ ɜ ɨɫɧɨɜɿ ɛɿɥɶɲɨɫɬɿ ɦɨɞɟɥɟɣ 
ɜɢɤɨɧɚɧɧɹ ɡɚɞɚɱɿ ɭ ɫɩɿɜ-ɩɪɨɝɪɚɦɧɨɦɭ ɪɟɠɢɦɿ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ ɩɨɬɨɤɭ ɞɚɧɢɯ. 
Ɏɨɪɦɭɸɱɢ ɪɿɡɧɢɦɢ ɫɩɨɫɨɛɚɦɢ ɜɢɤɥɢɤɢ ɩɪɨɝɪɚɦɢ, ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɲɢɪɨɤɢɣ 
ɫɩɟɤɬɪ ɦɟɬɨɞɿɜ ɜɢɤɨɧɚɧɧɹ ɜɿɞ "ɥɿɧɢɜɨɝɨ" ɜɢɪɨɛɧɢɰɬɜɚ ɞɚɧɢɯ ɞɨ ʀɯ ɚɤɬɢɜɧɨɝɨ 
ɫɩɨɠɢɜɚɧɧɹ. 

ȼɢɤɨɧɚɧɧɹ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ ɩɨɬɨɤɭ ɞɚɧɢɯ – ɰɟ ɥɢɲɟ ɨɞɢɧ ɿɡ ɫɩɨɫɨɛɿɜ 
ɪɟɚɥɿɡɚɰɿʀ ɩɚɪɚɥɟɥɿɡɦɭ ɦɿɠ ɿɧɞɢɜɿɞɭɚɥɶɧɢɦɢ ɩɪɨɰɟɫɚɦɢ. Ɇɨɠɥɢɜɨɫɬɿ ɞɥɹ 
ɩɚɪɚɥɟɥɶɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɥɨɝɿɱɧɢɯ ɩɪɨɝɪɚɦ ɦɨɠɧɚ ɪɨɡɞɿɥɢɬɢ ɧɚ ɤɿɥɶɤɚ 
ɤɚɬɟɝɨɪɿɣ. Ⱦɨ ɩɟɪɲɨʀ ɤɚɬɟɝɨɪɿʀ ɧɚɥɟɠɢɬɶ ȺȻɈ-ɩɚɪɚɥɟɥɿɡɦ, ɜ ɹɤɨɦɭ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɬɨɣ ɮɚɤɬ, ɳɨ ɧɚ ɚɤɬɢɜɧɢɣ ɜɢɤɥɢɤ ɜɿɞɩɨɜɿɞɚɸɬɶ ɨɞɪɚɡɭ 
ɤɿɥɶɤɚ ɩɪɨɰɟɞɭɪ ɿ ʀɯ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɩɚɪɚɥɟɥɶɧɨ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɰɶɨɝɨ 
ɜɢɤɥɢɤɭ. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɚɪɚɥɟɥɶɧɢɯ ɨɛɱɢɫɥɟɧɶ ɦɨɠɧɚ ɛɭɞɭɜɚɬɢ 
ɧɟɡɚɥɟɠɧɨ, ɨɤɪɿɦ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɜ ɧɢɯ є ɩɨɫɢɥɚɧɧɹ ɧɚ ɨɞɧɿ ɿ ɬɿ ɫɚɦɿ ɧɟɡɜ’ɹɡɧɿ 
ɡɦɿɧɧɿ ɭ ɫɩɿɥɶɧɨɦɭ ɛɚɬɶɤɿɜɫɶɤɨɦɭ ɫɟɪɟɞɨɜɢɳɿ, ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɜɢɧɢɤɚɸɬɶ 
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ɤɨɧɤɭɪɭɸɱɿ ɩɪɢɫɜɨɸɜɚɧɧɹ. ɓɨɛ ɩɨɡɛɭɬɢɫɹ ɰɿєʀ ɡɚɜɚɞɢ, ɦɨɠɧɚ ɡɚɫɬɨɫɨɜɭɜɚɬɢ 
ɫɩɟɰɿɚɥɶɧɿ ɫɯɟɦɢ ɨɪɝɚɧɿɡɚɰɿʀ ɫɬɟɤɿɜ. 

Ⱦɨ ɞɪɭɝɨʀ ɤɚɬɟɝɨɪɿʀ ɧɚɥɟɠɢɬɶ ȱ-ɩɚɪɚɥɟɥɿɡɦ, ɜ ɹɤɨɦɭ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɬɨɣ ɮɚɤɬ, ɳɨ ɩɨɦɿɳɟɧɿ ɜ ɡɚɩɢɬ ɜɢɤɥɢɤɢ ɦɨɠɧɚ ɪɨɡɪɚɯɨɜɭɜɚɬɢ ɩɚɪɚɥɟɥɶɧɨ. 
Ⱦɥɹ ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɢɣ ɧɚɛɿɪ ɩɚɪɚɥɟɥɶɧɢɯ ɩɪɨɰɟɫɨɪɿɜ ɡ ɜɫɬɚɧɨɜɥɟɧɧɹɦ 
ɩɪɿɨɪɢɬɟɬɿɜ ɡɜ’ɹɡɭɜɚɧɧɹ. ȿɮɟɤɬɢɜɧɿɫɬɶ ɬɚɤɢɯ ɦɨɞɟɥɟɣ ɿɫɬɨɬɧɨ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɬɨɱɧɨɫɬɿ ɤɟɪɭɜɚɧɧɹ ɩɟɪɟɞɚɜɚɧɧɹɦ ɞɚɧɢɯ ɿ ɫɢɧɯɪɨɧɿɡɚɰɿєɸ ɩɪɨɰɟɫɿɜ. 
ɇɟɡɚɥɟɠɧɢɣ ȱ-ɩɚɪɚɥɟɥɿɡɦ ɦɨɠɥɢɜɢɣ ɥɢɲɟ ɹɤɳɨ ɩɚɪɚɥɟɥɶɧɿ ɜɢɤɥɢɤɢ ɧɟ 
ɦɿɫɬɹɬɶ ɫɩɿɥɶɧɢɯ ɡɦɿɧɧɢɯ. Ɂɚ ɧɚɹɜɧɨɫɬɿ ɫɩɿɥɶɧɢɯ ɜɢɤɥɢɤɿɜ ɞɥɹ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɩɚɪɚɥɟɥɶɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɦɨɠɧɚ ɨɞɢɧ ɡ ȱ-ɩɚɪɚɥɟɥɶɧɢɯ ɜɢɤɥɢɤɿɜ ɜ ɧɚɤɚɡɨɜɨɦɭ 
ɩɨɪɹɞɤɭ ɩɪɢɡɧɚɱɢɬɢ ɜɢɪɨɛɧɢɤɨɦ ɰɿєʀ ɡɦɿɧɧɨʀ, ɚ ɜɫɿ ɿɧɲɿ ɫɩɨɠɢɜɚɱɚɦɢ. 

Ⱦɨ ɬɪɟɬɶɨʀ ɤɚɬɟɝɨɪɿʀ ɩɚɪɚɥɟɥɶɧɢɯ ɨɛɱɢɫɥɟɧɶ ɧɚɥɟɠɢɬɶ ɩɚɪɚɥɟɥɿɡɦ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɨɬɨɤɿɜ ɚɛɨ "ɤɨɧɜɟɣєɪɧɟ ɨɩɪɚɰɸɜɚɧɧɹ ɫɬɪɭɤɬɭɪ". ɍ ɬɚɤɨɦɭ 
ɪɚɡɿ ɜɢɤɥɢɤɭ ɞɨɡɜɨɥɹєɬɶɫɹ ɪɨɡɩɨɱɚɬɢ ɫɩɨɠɢɜɚɧɧɹ ɞɚɧɢɯ, ɹɤɿ ɜɢɪɨɛɥɟɧɿ ɿɧɲɢɦ 
ɜɢɤɥɢɤɨɦ ɡɚ ɭɦɨɜɢ, ɳɨ ɩɟɪɲɢɣ ɜɢɤɥɢɤ ɨɬɪɢɦɚє ɩɟɜɧɭ ɩɿɞɫɬɪɭɤɬɭɪɭ ɰɢɯ 
ɞɚɧɢɯ. Ɍɢɦ ɱɚɫɨɦ ɜɢɤɥɢɤ-ɜɢɪɨɛɧɢɤ ɩɪɨɞɨɜɠɭє ɩɨɪɨɞɠɟɧɧɹ ɧɚɫɬɭɩɧɨʀ 
ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ. ȼɥɚɫɧɟ ɤɚɠɭɱɢ, ɰɟ ɨɫɨɛɥɢɜɢɣ ɫɩɨɫɿɛ ɩɨɜɨɞɠɟɧɧɹ ɡ ȱ-
ɩɚɪɚɥɟɥɿɡɦɨɦ, ɹɤɢɣ ɞɚє ɡɚɫɿɛ ɱɿɬɤɨʀ ɤɨɨɪɞɢɧɚɰɿʀ ɫɩɿɥɶɧɢɯ ɡɦɿɧɧɢɯ ɧɚ 
ɞɜɨɫɬɨɪɨɧɧɶɨɦɭ ɪɿɜɧɿ. 

 Ɂɚɡɧɚɱɢɦɨ, ɳɨ ɡɚ ɬɜɟɪɞɠɟɧɧɹɦ Ɍɿɤɚ ɿ ɍɨɪɪɟɧɚ ɡɚ ɭɦɨɜɢ ɭɧɿɮɿɤɚɰɿʀ 
ɩɪɨɰɟɞɭɪ ɩɨɫɥɿɞɨɜɧɨɝɨ ɉɪɨɥɨɝɭ ɩɨɬɟɧɰɿɚɥɶɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɡɪɨɫɬɚє ɹɤ 
ɦɿɧɿɦɭɦ ɜ 20 ɪɚɡɿɜ ɩɨɪɿɜɧɹɧɨ ɡ ɟɮɟɤɬɢɜɧɿɫɬɸ ɪɟɚɥɿɡɚɰɿʀ ɉɪɨɥɨɝɭ ɞɥɹ ɦɚɲɢɧ 
DEC-10. Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɰɶɨɝɨ ɞɨɫɬɚɬɧɶɨ ɪɨɡɤɥɚɫɬɢ ɥɨɝɿɱɧɿ ɩɪɨɝɪɚɦɢ ɭ ɜɢɝɥɹɞɿ 
ɿɧɫɬɪɭɤɰɿɣ ɉɪɨɥɨɝɭ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ ɧɚ ɫɭɦɿɳɟɧɟ ɜ ɱɚɫɿ ɜɢɤɨɧɚɧɧɹ 
ɦɿɤɪɨɤɨɦɚɧɞ, ɹɤɿ ɨɩɪɚɰɶɨɜɭɸɬɶɫɹ ɡɚɫɨɛɚɦɢ ɤɨɧɜɟɣєɪɧɨɝɨ ɩɚɪɚɥɟɥɟɥɿɡɦɭ. 

 

2.10.4. ɉɪɨɟɤɬ ɫɬɜɨɪɟɧɧɹ ɤɨɦɩ’ɸɬɟɪɿɜ ɩ’ɹɬɨɝɨ ɩɨɤɨɥɿɧɧɹ 

ȼ 1979 ɪɨɰɿ ɦɿɧɿɫɬɟɪɫɬɜɨ ɡɨɜɧɿɲɧɶɨʀ ɬɨɪɝɿɜɥɿ ɿ ɭɪɹɞ əɩɨɧɿʀ 
ɫɚɧɤɰɿɨɧɭɜɚɥɢ ɭɧɿɤɚɥɶɧɢɣ ɡɚɯɿɞ ɜ ɝɚɥɭɡɿ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ, ɹɤɢɣ 
ɧɚɡɢɜɚɸɬɶ ɩɪɨɟɤɬɨɦ ɫɬɜɨɪɟɧɧɹ ɤɨɦɩ’ɸɬɟɪɿɜ ɩ’ɹɬɨɝɨ ɩɨɤɨɥɿɧɧɹ. Ɇɟɬɚ 
ɩɪɨɟɤɬɭ, ɹɤɚ ɪɨɡɪɚɯɨɜɚɧɚ ɧɚ ɞɟɫɹɬɢɪɿɱɱɹ ɜɩɟɪɟɞ ɩɨɥɹɝɚє ɜ ɩɨєɞɧɚɧɧɿ 
ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɨʀ ɩɚɪɚɥɟɥɶɧɨʀ ɚɪɯɿɬɟɤɬɭɪɢ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɦɚɲɢɧ, 
ɜɿɞɦɿɧɧɨʀ ɜɿɞ ɚɪɯɿɬɟɤɬɭɪɢ ɮɨɧ ɇɟɣɦɚɧɚ ɡ ɚɥɝɨɪɢɬɦɚɦɢ ɿ ɩɪɨɰɟɞɭɪɚɦɢ 
ɨɩɪɚɰɸɜɚɧɧɹ ɡɧɚɧɶ, ɪɨɡɪɨɛɥɟɧɢɦɢ ɜ ɝɚɥɭɡɿ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ. Ɋɨɛɨɬɢ ɡ 
ɰɶɨɝɨ ɩɪɨɟɤɬɭ ɪɨɡɩɨɱɚɥɢɫɹ ɡ ɜɟɫɧɢ 1981 ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ Ʉɚɰɭɯɿɪɨ Ɏɭɱɿ ɜ 
ȱɧɫɬɢɬɭɬɿ ɧɨɜɨɝɨ ɩɨɤɨɥɿɧɧɹ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ (ICOT) ɜ Ɍɨɤɿɨ. 
Ʉɨɦɩ’ɸɬɟɪɢ ɩ’ɹɬɨɝɨ ɩɨɤɨɥɿɧɧɹ ɩɨɜɢɧɧɿ ɜɨɥɨɞɿɬɢ ɡɞɚɬɧɿɫɬɸ ɞɨ 
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ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɝɨ ɧɚɛɭɬɬɹ ɡɧɚɧɶ, ɫɚɦɨɧɚɜɱɚɧɧɹ, ɪɨɡɦɿɪɤɨɜɭɜɚɧɧɹ ɿ 
ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ, ɜɡɚєɦɨɞɿʀ ɡ ɥɸɞɢɧɨɸ ɡ ɨɪɿєɧɬɚɰɿєɸ ɧɚ ɧɟʀ.  

ɉɨɩɟɪɟɞɧɿ ɪɨɡɪɨɛɤɢ ɰɶɨɝɨ ɩɪɨɟɤɬɭ ɛɭɥɢ ɩɨɞɚɧɿ ɜ ɦɚɬɟɪɿɚɥɚɯ 
ɤɨɧɮɟɪɟɧɰɿʀ JIPDEC ɜ 1981 ɿ ɜ ɩɨɞɚɥɶɲɢɯ ɩɭɛɥɿɤɚɰɿɹɯ ɭ ɞɨɜɨɥɿ ɚɛɫɬɪɚɤɬɧɨɦɭ 
ɤɨɧɰɟɩɬɭɚɥɶɧɨɦɭ ɜɢɝɥɹɞɿ. Ʉɨɦɩ’ɸɬɟɪ ɰɶɨɝɨ ɩɨɤɨɥɿɧɧɹ ɦɚє ɦɨɞɟɥɸɜɚɥɶɧɭ 
ɫɢɫɬɟɦɭ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ (ɆɋɉɁ), ɹɤɚ ɪɨɡɦɿɳɭєɬɶɫɹ ɦɿɠ ɰɿɥɢɦ 
ɧɚɛɨɪɨɦ ɥɸɞɫɶɤɢɯ ɩɪɢɤɥɚɞɧɢɯ ɫɢɫɬɟɦ (Ʌɉɋ) ɬɚ ɚɩɚɪɚɬɧɨɸ ɱɚɫɬɢɧɨɸ 
ɦɚɲɢɧɢ (ȺɑɆ). Ⱦɥɹ ɮɨɪɦɭɜɚɧɧɹ Ʌɉɋ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɦɨɜ, ɹɤɿ ɨɪɿєɧɬɨɜɚɧɿ ɧɚ ɤɨɪɢɫɬɭɜɚɱɚ: ɲɬɭɱɧɿ ɦɨɜɢ, 
ɩɪɢɪɨɞɧɿ ɦɨɜɢ, ɝɪɚɮɿɱɧɿ ɡɨɛɪɚɠɟɧɧɹ. Ʌɉɋ ɡɜ’ɹɡɚɧɿ ɡ ɆɋɉɁ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɿɧɬɟɪɮɟɣɫɿɜ, ɹɤɿ ɡɞɚɬɧɿ ɪɨɡɭɦɿɬɢ ɡɧɚɧɧɹ, ɩɨɦɿɳɟɧɿ ɜ Ʌɉɋ ɬɚ ɩɟɪɟɬɜɨɪɸɜɚɬɢ ʀɯ 
ɭ ɮɨɪɦɭ, ɩɪɢɞɚɬɧɭ ɞɥɹ ɿɧɬɟɥɟɤɬɭɚɥɶɧɨɝɨ ɫɢɧɬɟɡɭ ɬɚ ɨɩɪɚɰɸɜɚɧɧɹ. əɞɪɨɦ 
ɆɋɉɁ є ɿɧɬɟɥɟɤɬɭɚɥɶɧɚ ɫɢɫɬɟɦɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚ ɧɚɛɿɪ ɫɢɫɬɟɦ ɛɚɡ ɡɧɚɧɶ ɞɥɹ 
ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ɩɨɞɚɧɧɹ ɡɧɚɧɶ ɭ ɮɨɪɦɿ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɩɨɫɬɚɜɥɟɧɢɦ ɰɿɥɹɦ. 
Ɉɫɧɨɜɧɚ ɨɫɨɛɥɢɜɿɫɬɶ ɿɧɬɟɪɮɟɣɫɭ ɆɋɉɁ-Ʌɉɋ – ɧɚɹɜɧɿɫɬɶ ɮɭɧɤɰɿʀ ɫɢɧɬɟɡɭ. 
ɋɚɦɚ ȺɑɆ ɦɿɫɬɢɬɶ ɦɚɲɢɧɭ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ ɿ ɦɚɲɢɧɭ ɛɚɡ ɡɧɚɧɶ, ɹɤɿ 
ɩɪɢɫɬɨɫɨɜɚɧɿ ɞɨ ɪɨɛɨɬɢ ɡ ɛɚɡɚɦɢ ɞɚɧɢɯ, ɫɢɦɜɨɥɚɦɢ ɬɚ ɱɢɫɥɨɜɢɯ ɪɨɡɪɚɯɭɧɤɿɜ. 
ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɬɚɤɨʀ ɦɚɲɢɧɢ ɩɨɜɢɧɧɚ ɞɨɫɹɝɚɬɢ 107ɤɥɜɫ. Ɍɚɤɚ ɲɜɢɞɤɨɞɿɹ 
ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɧɚɹɜɧɿɫɬɸ 104 ɩɚɪɚɥɟɥɶɧɢɯ ɩɪɨɰɟɫɨɪɿɜ, ɹɤɿ ɡɜɟɪɬɚɸɬɶɫɹ ɞɨ 
ɩɚɦ’ɹɬɿ ɨɛɫɹɝɨɦ 104 Ɇɝɛɚɣɬ. 

Ɉɤɪɿɦ ɩɪɟɬɟɧɡɿɣɧɨʀ ɩɪɨɝɪɚɦɢ, ɹɤɚ ɫɬɨɫɭєɬɶɫɹ ɚɩɚɪɚɬɧɢɯ ɡɚɫɨɛɿɜ, ɜɟɥɢɤɟ 
ɡɞɢɜɭɜɚɧɧɹ ɩɿɫɥɹ ɨɩɭɛɥɿɤɭɜɚɧɧɹ ɩɥɚɧɿɜ ɫɬɜɨɪɟɧɧɹ ɤɨɦɩ’ɸɬɟɪɚ ɩ’ɹɬɨɝɨ 
ɩɨɤɨɥɿɧɧɹ ɜɢɤɥɢɤɚɜ ɜɢɛɿɪ ɦɨɜɢ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɹɤ ɨɫɧɨɜɧɨɝɨ 
ɮɨɪɦɚɥɿɡɦɭ. ȼɢɛɿɪ ɰɿєʀ ɦɨɜɢ ɨɛʉɪɭɧɬɨɜɚɧɢɣ ɜ ɫɬɚɬɬɿ Ɏɭɪɭɤɚɜɢ ɜ ɦɚɬɟɪɿɚɥɚɯ 
ɤɨɧɮɟɪɟɧɰɿʀ JIPDEC ɜ 1981. ɐɟ ɡɭɦɨɜɥɟɧɨ ɬɢɦ, ɳɨ ɥɨɝɿɤɚ ɩɨɤɪɢɜɚє ɹɤ 
ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɬɚɤ ɿ ɮɨɪɦɚɥɶɧɿ ɫɢɫɬɟɦɢ ɪɟɥɹɰɿɣɧɢɯ ɛɚɡ 
ɞɚɧɢɯ ɿ, ɪɚɡɨɦ ɡ ɬɢɦ, ɞɚє ɨɞɧɨɬɢɩɧɟ ɩɨɞɚɧɧɹ ɞɚɧɢɯ, ɩɪɨɝɪɚɦ, ɫɩɟɰɢɮɿɤɚɰɿɣ ɿ 
ɩɨɧɹɬɶ ɦɟɬɚɪɿɜɧɹ, ɡɚɛɟɡɩɟɱɭɸɱɢ ɡɜ’ɹɡɤɢ ɦɿɠ ɰɿɥɹɦɢ, ɳɨ ɫɬɨɹɬɶ ɩɟɪɟɞ 
ɬɟɯɧɿɤɨɸ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɬɚ ɲɬɭɱɧɢɦ ɿɧɬɟɥɟɤɬɨɦ. 

əɩɨɧɫɶɤɢɣ ɩɪɨɟɤɬ ɤɨɦɩ’ɸɬɟɪɿɜ ɩ’ɹɬɨɝɨ ɩɨɤɨɥɿɧɧɹ ɫɬɢɦɭɥɸɜɚɜ 
ɩɪɢɣɧɹɬɬɹ ɭɪɹɞɨɜɢɯ ɮɿɧɚɧɫɨɜɢɯ ɩɪɨɝɪɚɦ ɫɬɜɨɪɟɧɧɹ ɧɨɜɨɝɨ ɩɨɤɨɥɿɧɧɹ 
ɤɨɦɩ’ɸɬɟɪɿɜ ɜ ȼɟɥɢɤɨɛɪɢɬɚɧɿʀ (Ɂɜɿɬ ɤɨɦɿɬɟɬɭ ȺɅɖȼȱ, 1984), Єɜɪɨɩɿ, ɋɒȺ. 
əɤɳɨ ɪɨɛɨɬɢ ɿɡ ɫɬɜɨɪɟɧɧɹ ɧɨɜɨɝɨ ɤɨɦɩ’ɸɬɟɪɚ ɧɚɛɥɢɡɹɬɶɫɹ ɞɨ ɩɨɫɬɚɜɥɟɧɢɯ 
ɰɿɥɟɣ, ɬɨ ɜɢɤɥɢɤ, ɤɢɧɭɬɢɣ ɹɩɨɧɰɹɦɢ ɫɩɟɰɿɚɥɿɫɬɚɦ ɜ ɝɚɥɭɡɿ ɤɨɦɩ’ɸɬɟɪɧɢɯ 
ɧɚɭɤ ɭɫɶɨɝɨ ɫɜɿɬɭ, ɛɭɞɟ ɧɚɞɡɜɢɱɚɣɧɨ ɫɟɪɣɨɡɧɢɦ. ɉɢɬɚɧɧɹ ɫɬɨɹɬɢɦɟ ɬɚɤ: 
"ɬɨɩɬɚɬɢ ɧɚ ɦɿɫɰɿ ɱɢ ɣɬɢ ɜɩɟɪɟɞ, ɨɫɤɿɥɶɤɢ ɿɧɲɨɝɨ ɜɢɛɨɪɭ ɧɟɦɚє", – ɡɚɹɜɢɜ 
Ʉɚɰɭɯɿɪɨ Ɏɭɱɿ ɧɚ ɤɨɧɮɟɪɟɧɰɿʀ JIPDEC. 
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2.10.5. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. Ⱦɚɬɢ ɩɨɪɿɜɧɹɥɶɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɪɨɰɟɞɭɪɧɢɯ ɬɚ ɞɟɤɥɚɪɚɬɢɜɧɢɯ 
ɦɨɜ     ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

2. Ⱦɚɬɢ ɜɡɧɚɱɟɧɧɹ ɿɧɬɟɥɟɤɬɭɚɥɶɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ ɡɧɚɧɧɹɯ. 
3. Ɉɫɧɨɜɧɿ ɜɢɦɨɝɢ ɞɨ ɩɨɛɭɞɨɜɢ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ. 
4. Ɉɫɨɛɥɢɜɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɨɜ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɨ ɪɟɚɥɿɡɚɰɿʀ      

ɩɪɨɰɟɞɭɪɢ ɫɩɿɥɤɭɜɚɧɧɹ ɡ ɤɨɦɩ’ɸɬɟɪɨɦ ɦɨɜɨɸ, ɛɥɢɡɶɤɨɸ ɞɨ ɩɪɢɪɨɞɧɨʀ. 
5.ɋɩɿɥɶɧɿ ɬɚ ɜɿɞɦɿɧɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɪɟɥɹɰɿɣɧɢɯ ɛɚɡ ɞɚɧɢɯ ɬɚ ɛɚɡ ɞɚɧɢɯ 

ɦɨɜɨɸ      ɥɨɝɿɤɢ. 
6. ɋɩɨɫɨɛɢ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɥɨɝɿɤɢ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɛɚɡ ɞɚɧɢɯ ɭ ɜɢɝɥɹɞɿ 

ɮɪɟɣɦɿɜ. 
7. ɋɬɪɭɤɬɭɪɧɿ ɟɥɟɦɟɧɬɢ ɤɨɦɩ’ɸɬɟɪɚ ɩ’ɹɬɨɝɨ ɩɨɤɨɥɿɧɧɹ. 

         8. Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɭ ɤɨɦɩ’ɸɬɟɪɚ ɩ’ɹɬɨɝɨ ɩɨɤɨɥɿɧɧɹ. 
9. Ⱦɚɬɢ ɩɨɪɿɜɧɹɥɶɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɬɚ ɩɪɨɰɟɞɭɪɧɢɯ ɦɨɜ 

ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ɉɩɢɫɚɬɢ ʀɯ ɩɪɢɧɰɢɩɨɜɿ ɜɿɞɦɿɧɧɨɫɬɿ. 
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Ɋɨɡɞɿɥ 3. Ʌɚɛɨɪɚɬɨɪɧɿ ɪɨɛɨɬɢ ɦɨɜɨɸ ɥɨɝɿɤɢ 

3.1. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 1. Ɋɨɛɨɬɚ ɜ ɫɟɪɟɞɨɜɢɳɿ  
Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ 

Ɇɟɬɚ: ɇɚɛɭɬɢ ɩɪɚɤɬɢɱɧɢɯ ɧɚɜɢɤɿɜ ɪɨɛɨɬɢ ɜ ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. 
 

3.1.1. Ɍɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ 
Ɍɭɪɛɨ-ɉɪɨɥɨɝ – ɰɟ ɡɞɿɣɫɧɟɧɚ ɤɨɦɩɚɧɿєɸ Borland International ɪɟɚɥɿɡɚɰɿɹ 

ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ ɉɪɨɥɨɝ ɤɨɦɩɿɥɹɬɨɪɧɨɝɨ ɬɢɩɭ. Ƀɨɝɨ 
ɨɫɨɛɥɢɜɿɫɬɶ – ɰɟ ɜɢɫɨɤɚ ɲɜɢɞɤɿɫɬɶ ɤɨɦɩɿɥɹɰɿʀ ɿ ɪɨɡɪɚɯɭɧɤɭ. Ɍɭɪɛɨ-ɉɪɨɥɨɝ 
ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɞɚɜɚɧɧɹ ɜɿɞɩɨɜɿɞɟɣ, ɹɤɿ ɜɿɧ ɥɨɝɿɱɧɨ ɜɢɜɨɞɢɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɫɜɨʀɯ ɩɨɬɭɠɧɢɯ ɜɧɭɬɪɿɲɧɿɯ ɜɛɭɞɨɜɚɧɢɯ ɜ ɫɢɫɬɟɦɭ ɩɪɨɰɟɞɭɪ. 

ɉɚɤɟɬ ɤɨɦɩɿɥɹɬɨɪɚ Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɫɤɥɚɞɟɧɢɣ ɿɡ ɞɜɨɯ ɞɢɫɬɪɢɛɭɬɢɜɧɢɯ 
ɞɢɫɤɿɜ – ɜɤɚɡɿɜɨɤ ɤɨɪɢɫɬɭɜɚɱɚ, ɳɨ ɧɚɪɚɯɨɜɭɸɬɶ ɛɿɥɶɲ ɧɿɠ 200 ɫɬɨɪɿɧɨɤ 
ɬɟɤɫɬɭ. Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɦɨɠɟ ɛɭɬɢ ɜɫɬɚɧɨɜɥɟɧɢɣ ɿ ɡɚɩɭɳɟɧɢɣ ɧɚ ɩɟɪɫɨɧɚɥɶ-
ɧɨɦɭ ɤɨɦɩ'ɸɬɟɪɿ, ɹɤɢɣ ɨɫɧɚɳɟɧɢɣ ɚɛɨ ɜɿɧɱɟɫɬɟɪɫɶɤɢɦ ɞɢɫɤɨɦ, ɚɛɨ ɞɜɨɦɚ 
ɞɢɫɤɨɜɨɞɚɦɢ ɞɥɹ ɝɧɭɱɤɢɯ ɞɢɫɤɿɜ. ɇɟɨɛɯɿɞɧɚ ɧɚɹɜɧɿɫɬɶ ɨɩɟɪɚɬɢɜɧɨʀ ɩɚɦ'ɹɬɿ ɧɟ 
ɦɟɧɲɟ ɧɿɠ 384Ʉ. ɇɚ ɤɨɦɩ'ɸɬɟɪɿ ɩɨɜɢɧɧɚ ɛɭɬɢ ɜɫɬɚɧɨɜɥɟɧɚ ɜɟɪɫɿɹ ɨɩɟɪɚɰɿɣɧɨʀ 
ɫɢɫɬɟɦɢ PC DOS ɡ ɿɧɞɟɤɫɨɦ 2.0 ɿ ɜɢɳɟ. 

ȼɢɤɥɢɤ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚɤɚɡɨɦ PROLOG. Ʉɨɦɩ'ɸɬɟɪ 
ɡɚɩɢɬɭє ɜɫɿ ɫɢɫɬɟɦɧɿ ɮɚɣɥɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɿ ɡɚɜɚɧɬɚɠɭє ʀɯ ɜ ɨɩɟɪɚɬɢɜɧɭ 
ɩɚɦ'ɹɬɶ. ɉɿɫɥɹ ɚɤɬɢɜɿɡɚɰɿʀ ɫɢɫɬɟɦɢ ɧɚ ɟɤɪɚɧɿ ɡ'ɹɜɢɬɶɫɹ ɩɨɱɚɬɤɨɜɚ ɡɚɫɬɚɜɤɚ 
Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ, ɹɤɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɜɨɯ ɜɿɤɨɧ. Ɍɟɤɫɬ ɜɟɪɯɧɶɨɝɨ ɜɿɤɧɚ ɿɧɮɨɪɦɭє 
ɩɪɨ ɪɿɤ ɜɢɩɭɫɤɭ ɿ ɧɨɦɟɪ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɨʀ ɜɟɪɫɿʀ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. Ⱦɪɭɝɟ ɜɿɤɧɨ 
ɦɿɫɬɢɬɶ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɡɚɞɚɧɭ ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ ɤɨɧɮɿɝɭɪɚɰɿɸ Ɍɭɪɛɨ-
ɉɪɨɥɨɝɭ ɿ ɦɿɫɬɢɬɶ ɜɤɚɡɿɜɤɭ ɧɚ ɧɚɬɢɫɧɟɧɧɹ ɤɥɚɜɿɲɿ ɩɪɨɛɿɥ: 

Press the SPACE bar. 

əɤɳɨ ɰɟ ɜɢɤɨɧɚɬɢ, ɬɨ ɫɢɫɬɟɦɚ ɜɢɫɜɿɱɭє ɝɨɥɨɜɧɟ ɦɟɧɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ, 
ɹɤɟ ɦɿɫɬɢɬɶ ɫɿɦ ɞɨɫɬɭɩɧɢɯ ɤɨɪɢɫɬɭɜɚɱɭ ɨɩɰɿɣ (ɤɨɦɚɧɞ). ɐɿ ɤɨɦɚɧɞɢ ɧɚɥɟɠɚɬɶ 
ɞɨ ɫɟɦɢ ɮɭɧɤɰɿɣ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ, ɹɤɢɦɢ є: 

1. Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɢ ɧɚ ɜɢɤɨɧɚɧɧɹ (Run). 

2. Ɍɪɚɧɫɥɹɰɿɹ ɩɪɨɝɪɚɦɢ (Compile). 

3. Ɋɟɞɚɝɭɜɚɧɧɹ ɬɟɤɫɬɭ ɩɪɨɝɪɚɦɢ (Edit). 

4. Ɂɚɞɚɧɧɹ ɨɩɰɿɣ ɤɨɦɩɿɥɹɬɨɪɚ (Options). 

5. Ɋɨɛɨɬɚ ɡ ɮɚɣɥɚɦɢ (Files). 
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6. ȼɿɞɥɚɝɨɞɠɟɧɧɹ ɫɢɫɬɟɦɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ ɩɨɬɪɟɛ 
(Setup). 

7. ȼɢɯɿɞ ɡ ɫɢɫɬɟɦɢ (Quit). 

ɉɟɪɟɯɿɞ ɜɿɞ ɤɨɦɚɧɞɢ ɞɨ ɤɨɦɚɧɞɢ ɩɪɨɫɬɢɣ ɿ ɡɪɭɱɧɢɣ. ȱɫɧɭє ɞɜɚ ɫɩɨɫɨɛɢ 
ɡɚɞɚɧɧɹ ɤɨɦɚɧɞ. ɉɟɪɲɢɣ ɜɢɦɚɝɚє ɧɚɬɢɫɤɚɧɧɹ ɤɥɚɜɿɲɿ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɩɟɪɲɿɣ 
ɛɭɤɜɿ ɜɢɛɪɚɧɨʀ ɤɨɦɚɧɞɢ. Ⱦɥɹ ɡɚɤɿɧɱɟɧɧɹ ɪɨɛɨɬɢ ɡ ɤɨɦɚɧɞɨɸ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɤɥɚɜɿɲɚ Esc. Ⱦɪɭɝɢɣ ɫɩɨɫɿɛ ɩɨɥɹɝɚє ɭ ɩɟɪɟɫɭɜɚɧɧɿ ɩɨ ɦɟɧɸ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɫɬɪɿɥɨɤ. ɉɟɪɟɯɿɞ ɞɨ ɪɨɛɨɬɢ ɡ ɜɢɛɪɚɧɨɸ ɤɨɦɚɧɞɨɸ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɤɥɚɜɿɲɿ  Enter. 

Ƚɨɥɨɜɧɟ ɦɟɧɸ ɦɿɫɬɢɬɶ ɱɨɬɢɪɢ ɜɿɤɧɚ. ɍ ɥɿɜɨɦɭ ɜɟɪɯɧɶɨɦɭ ɤɭɬɿ ɦɿɬɢɬɶɫɹ 
ɜɿɤɧɨ ɪɟɞɚɤɬɨɪɚ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ (Editor), ɜ ɩɪɚɜɨɦɭ ɜɟɪɯɧɶɨɦɭ ɤɭɬɿ – 

ɜɿɤɧɨ ɞɿɚɥɨɝɭ (Dialog), ɜ ɥɿɜɨɦɭ ɧɢɠɧɶɨɦɭ ɤɭɬɿ – ɜɿɤɧɨ ɩɨɜɿɞɨɦɥɟɧɶ 
(Message), ɜ ɩɪɚɜɨɦɭ ɧɢɠɧɶɨɦɭ – ɜɿɤɧɨ ɬɪɚɫɭɜɚɧɧɹ (Trace). ɍ ɪɚɡɿ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɥɶɨɪɨɜɨɝɨ ɦɨɧɿɬɨɪɚ ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ ɞɥɹ ɜɿɤɧɚ ɪɟɞɚɤɬɨɪɚ 
ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɛɥɚɤɢɬɧɢɣ ɤɨɥɿɪ, ɞɥɹ ɜɿɤɧɚ ɞɿɚɥɨɝɭ – ɱɟɪɜɨɧɢɣ ɿ ɱɨɪɧɢɣ ɞɥɹ 
ɜɿɤɨɧ ɩɨɜɿɞɨɦɥɟɧɶ ɿ ɬɪɚɫɭɜɚɧɧɹ. Ɋɨɛɨɱɢɦ ɮɚɣɥɨɦ ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ є ɮɚɣɥ ɡ 
ɿɦɟɧɟɦ WORK.PRO. PRO – ɰɟ ɡɚɞɚɧɟ ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ ɪɨɡɲɢɪɟɧɧɹ ɞɥɹ ɮɚɣ-

ɥɿɜ, ɳɨ ɦɿɫɬɢɬɶ ɩɪɨɝɪɚɦɢ ɦɨɜɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ. 
ɓɨɛ ɧɚɛɭɬɢ ɨɫɧɨɜɧɢɯ ɧɚɜɢɤɿɜ ɭ ɤɨɪɢɫɬɭɜɚɧɧɿ ɫɢɫɬɟɦɨɸ Ɍɭɪɛɨ-ɉɪɨɥɨɝ 

ɪɨɡɝɥɹɧɟɦɨ ɜɜɟɞɟɧɧɹ ɧɚɣɩɪɨɫɬɿɲɨʀ ɩɪɨɝɪɚɦɢ, ɹɤɭ ɧɚɡɜɟɦɨ welcome.pro. 

ɉɿɫɥɹ ɜɢɤɥɢɤɭ ɉɪɨɥɨɝɭ ɧɟɨɛɯɿɞɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɪɿɥɤɢ ɩɟɪɟɣɬɢ ɞɨ ɤɨɦɚɧɞɢ 
ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ Edit ɿ ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ Enter. ȼ ɥɿɜɨɦɭ ɜɟɪɯɧɶɨɦɭ ɤɭɬɿ 
ɜɿɤɧɚ Editor ɡ'ɹɜɥɹєɬɶɫɹ ɦɢɝɨɬɥɢɜɚ ɪɢɫɤɚ – ɤɭɪɫɨɪ ɪɟɞɚɤɬɨɪɚ. Ɋɟɞɚɤɬɨɪ 
ɝɨɬɨɜɢɣ ɩɪɢɣɧɹɬɢ ɬɟɤɫɬ ɩɪɨɝɪɚɦɢ, ɹɤɢɣ ɜɜɨɞɢɬɶɫɹ ɡ ɤɥɚɜɿɚɬɭɪɢ. Ɇɨɠɧɚ 
ɜɜɟɫɬɢ ɬɚɤɢɣ ɬɟɤɫɬ ɩɪɨɝɪɚɦɢ WELCOME.PRO: 

predicates 

hello 

goal 

hello. 

clauses 

hello:- write("Welcome to TurboProlog!"), nl. 

Ʉɨɥɢ ɪɹɞɨɤ ɡɚɤɿɧɱɭєɬɶɫɹ, ɬɨ ɞɥɹ ɩɟɪɟɯɨɞɭ ɧɚ ɧɚɫɬɭɩɧɢɣ ɪɹɞɨɤ ɧɟɨɛɯɿɞɧɨ 
ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ Enter. 

Ⱦɥɹ ɡɚɩɭɫɤɭ ɜɜɟɞɟɧɨʀ ɩɪɨɝɪɚɦɢ ɧɚ ɜɢɤɨɧɚɧɧɹ ɫɩɨɱɚɬɤɭ ɬɪɟɛɚ ɜɢɣɬɢ ɡ 
ɪɟɞɚɤɬɨɪɚ; ɞɥɹ ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɨ ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ Esc. Ʉɭɪɫɨɪ ɪɟɞɚɤɬɨɪɚ 
ɡɧɢɤɚє, ɚ ɤɭɪɫɨɪ ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ ɜɤɚɡɭє ɧɚ ɤɨɦɚɧɞɭ Edit. əɤɳɨ ɡɚɞɚɬɢ 
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ɤɨɦɚɧɞɭ Run, ɬɨ ɪɟɡɭɥɶɬɚɬɢ ɬɪɚɧɫɥɹɰɿʀ ɡ'ɹɜɥɹɸɬɶɫɹ ɭ ɜɿɤɧɿ Message ɿ 
ɪɟɡɭɥɶɬɚɬɢ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ ɭ ɜɿɤɧɿ Dialog. ɉɟɪɲɢɣ ɪɹɞɨɤ ɭ ɜɿɤɧɿ 
ɩɨɜɿɞɨɦɥɟɧɶ ɜɤɚɡɭє ɧɚ ɬɟ, ɳɨ ɪɨɡɩɨɱɚɥɚɫɹ ɬɪɚɧɫɥɹɰɿɹ ɩɪɨɝɪɚɦɢ 
WELCOME.PRO. Ɉɬɠɟ, ɬɪɚɧɫɥɹɰɿɹ ɡɚɞɚєɬɶɫɹ ɚɜɬɨɦɚɬɢɱɧɨ, ɛɟɡ ɡɚɞɚɧɧɹ 
ɫɩɟɰɿɚɥɶɧɨʀ ɤɨɦɚɧɞɢ Compile. ɍ ɪɚɡɿ ɡɚɞɚɧɧɹ ɤɨɦɚɧɞɢ Run ɩɪɨɝɪɚɦɚ 
ɬɪɚɧɫɥɸєɬɶɫɹ ɜ ɨɩɟɪɚɬɢɜɧɭ ɩɚɦ'ɹɬɶ. Ⱦɪɭɝɢɣ ɪɹɞɨɤ ɭ ɜɿɤɧɿ ɫɢɝɧɚɥɿɡɭє ɩɪɨ 
ɬɪɚɧɫɥɹɰɿɸ ɩɪɟɞɢɤɚɬɚ hello. 

Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɡɛɟɪɟɝɬɢ ɩɪɨɝɪɚɦɭ, ɬɨɛɬɨ ɡɚɩɢɫɚɬɢ ʀʀ ɧɚ ɞɢɫɤ, ɧɟɨɛɯɿɞɧɨ 
ɜɢɛɪɚɬɢ ɤɨɦɚɧɞɭ Files ɿ ɩɿɞɤɨɦɚɧɞɭ Save (ɚɛɨ ɧɚɬɢɫɧɭɜɲɢ ɤɨɦɛɿɧɚɰɿɸ 

ɤɥɚɜɿɲ Alt ɿ S, ɚɛɨ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɫɬɪɿɥɤɢ). ȼ ɪɟɡɭɥɶɬɚɬɿ ɰɢɯ ɞɿɣ ɧɚ ɟɤɪɚɧɿ 
ɡ'ɹɜɢɬɶɫɹ ɜɿɤɧɨ, ɜ ɹɤɨɦɭ ɛɭɞɟ ɿɦ'ɹ, ɳɨ ɡɚɞɚɧɟ ɪɚɧɿɲɟ. ȱɦ'ɹ ɮɚɣɥɚ ɦɨɠɧɚ 
ɜɿɞɤɨɪɢɝɭɜɚɬɢ ɚɛɨ ɡɚɥɢɲɢɬɢ ɛɟɡ ɡɦɿɧ,  ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ Enter. 

Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɡɚɜɚɧɬɚɠɢɬɢ ɭ ɜɿɤɧɨ ɪɟɞɚɤɬɨɪɚ ɜɠɟ ɿɧɲɢɣ ɮɚɣɥ, 
ɧɟɨɛɯɿɞɧɨ ɜɢɛɪɚɬɢ ɤɨɦɚɧɞɭ Files ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ ɿ ɩɿɞɤɨɦɚɧɞɭ Load. 

əɤɳɨ ɭ ɜɿɞɩɨɜɿɞɶ ɧɚ ɡɚɩɢɬ ɿɦɟɧɿ ɮɚɣɥɚ ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ Enter, ɬɨ ɜ 
ɫɩɟɰɿɚɥɶɧɨɦɭ ɜɿɤɧɿ ɛɭɞɟ ɜɢɫɜɿɬɥɟɧɢɣ ɜɟɫɶ ɩɟɪɟɥɿɤ ɮɚɣɥɿɜ ɩɨɬɨɱɧɨʀ ɞɢɪɟɤɬɨɪɿʀ 
ɡ ɪɨɡɲɢɪɟɧɧɹɦ .PRO. Ɍɟɩɟɪ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɫɬɪɿɥɤɢ, ɦɨɠɧɚ ɞɨɛɪɚɬɢɫɹ ɞɨ 
ɛɭɞɶ-ɹɤɨɝɨ ɮɚɣɥɚ. əɤɳɨ є ɩɨɬɪɟɛɚ ɜɜɟɫɬɢ ɿɦ'ɹ ɮɚɣɥɚ ɡ ɤɥɚɜɿɚɬɭɪɢ, ɬɨ 
ɪɨɡɲɢɪɟɧɧɹ .PRO ɡɚɞɚɜɚɬɢ ɧɟɦɚє ɧɟɨɛɯɿɞɧɨɫɬɿ, ɨɫɤɿɥɶɤɢ ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ 

ɜɜɚɠɚɸɬɶ, ɳɨ ɮɚɣɥ ɦɚє ɪɨɡɲɢɪɟɧɧɹ .PRO. 

ɉɪɚɰɸɸɱɢ ɡ ɪɟɞɚɤɬɨɪɨɦ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ, ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɿɧɮɨɪɦɚɰɿɸ 
ɩɪɨ ɛɭɞɶ-ɹɤɭ ɣɨɝɨ ɤɨɦɚɧɞɭ; ɞɥɹ ɰɶɨɝɨ ɞɨɫɢɬɶ ɧɚɬɢɫɧɭɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɭ 
ɤɥɚɜɿɲɭ F1. ɇɚ ɟɤɪɚɧ· ɡ'ɹɜɥɹєɬɶɫɹ ɧɟɜɟɥɢɤɟ ɜɿɤɧɨ ɩɿɞɤɚɡɤɢ, ɹɤɟ ɦɿɫɬɢɬɶ 
ɤɨɪɨɬɤɢɣ ɩɟɪɟɥɿɤ ɤɨɦɚɧɞ ɪɟɞɚɤɬɨɪɚ ɬɚ ɿɧɲɭ ɤɨɪɢɫɧɭ ɿɧɮɨɪɦɚɰɿɸ. 
ɇɚɬɢɫɧɭɜɲɢ ɤɨɦɛɿɧɚɰɿɸ Shift-F10, ɰɟ ɜɿɤɧɨ ɦɨɠɧɚ ɪɨɡɲɢɪɢɬɢ ɞɨ 
ɪɨɡɦɿɪɿɜ ɩɨɜɧɨɝɨ ɜɿɤɧɚ; ɩɨɜɬɨɪɧɟ ɧɚɬɢɫɤɚɧɧɹ ɰɿєʀ ɤɨɦɛɿɧɚɰɿʀ ɩɨɜɟɪɬɚє ɜɿɤɧɨ ɭ 
ɩɨɩɟɪɟɞɧɿɣ ɫɬɚɧ. 

əɤɳɨ ɧɟɨɛɯɿɞɧɨ ɪɨɡɞɪɭɤɭɜɚɬɢ ɬɟɤɫɬ ɮɚɣɥɚ, ɳɨ ɦɿɫɬɢɬɶɫɹ ɭ ɜɿɤɧɿ, 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɿɞɤɨɦɚɧɞɚ Print ɤɨɦɚɧɞɢ Files, ɹɤɭ ɦɨɠɧɚ ɜɢɤɥɢɤɚɬɢ 

ɡɝɿɞɧɨ ɡ ɜɢɳɟɧɚɜɟɞɟɧɢɦ ɨɩɢɫɚɧɧɹɦ. 
 

3.1.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ 

1. Ɂɚ ɤɭɪɫɨɦ ɥɟɤɰɿɣ ɩɨɜɬɨɪɢɬɢ ɦɚɬɟɪɿɚɥ ɩɪɨ ɪɨɛɨɬɭ ɜ ɫɟɪɟɞɨɜɢɳɿ 
Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. 

2. ȼɜɟɫɬɢ ɜ ɉɪɨɥɨɝ-ɫɢɫɬɟɦɭ ɩɪɨɝɪɚɦɭ, ɹɤɚ ɛ ɭ ɩɟɪɲɨɦɭ ɪɹɞɤɭ ɜɢɞɚɥɚ ɧɚ 
ɞɪɭɤ ɩɪɿɡɜɢɳɟ, ɿɦ'ɹ ɬɚ ɩɨ ɛɚɬɶɤɨɜɿ ɫɬɭɞɟɧɬɚ, ɚ ɜ ɞɪɭɝɿɣ – ɣɨɝɨ ɞɚɬɭ 
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ɧɚɪɨɞɠɟɧɧɹ. 
3. ȼɿɞɬɪɚɧɫɥɸɜɚɬɢ ɩɪɨɝɪɚɦɭ ɿ ɡɚɩɭɫɬɢɬɢ ɧɚ ɜɢɤɨɧɚɧɧɹ. 
4. ɉɪɨɟɤɫɩɟɪɢɦɟɧɬɭɜɚɬɢ ɡ ɩɪɨɝɪɚɦɨɸ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɤɨɦɚɧɞɢ 

ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ ɉɪɨɥɨɝɭ, ɳɨɛ ɡɚɫɜɨʀɬɢ ɧɚɜɢɤɢ ɪɨɛɨɬɢ ɡ ɉɪɨɥɨɝ-ɫɢɫɬɟɦɨɸ. 
5. Ɂɞɿɣɫɧɢɬɢ ɡɚɩɢɫ ɩɪɨɝɪɚɦɢ ɜ ɮɚɣɥ ɬɚ ɪɨɡɞɪɭɤɭɜɚɬɢ ʀʀ. 
6. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɨ ɪɨɛɨɬɿ.  
 

3.1.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. Ɉɫɧɨɜɧɟ ɩɪɢɡɧɚɱɟɧɧɹ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. 
2. ɋɭɬɶ ɤɨɦɚɧɞ ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ ɬɚ ɩɪɢɡɧɚɱɟɧɧɹ ɣɨɝɨ ɜɿɤɨɧ. 
3. ɋɩɨɫɨɛɢ ɡɚɞɚɧɧɹ ɤɨɦɚɧɞ ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ. 
4. ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɡɚɩɢɫɭ ɩɪɨɝɪɚɦɢ ɜ ɮɚɣɥ ɬɚ ʀʀ  ɪɨɡɞɪɭɤ. 
5. əɤ ɡɦɿɧɢɬɢ ɿɦ'ɹ ɩɪɨɝɪɚɦɢ, ɧɟ ɜɢɯɨɞɹɱɢ ɡ ɫɟɪɟɞɨɜɢɳɚ Ɍɭɪɛɨ-ɉɪɨɥɨɝ? 
6. əɤ ɜɢɛɪɚɬɢ ɡɚɞɚɧɭ ɩɪɨɝɪɚɦɭ ɡ ɛɿɛɥɿɨɬɟɤɢ ɩɪɨɝɪɚɦ ɡ ɪɨɡɲɢɪɟɧɧɹɦ 

.PRO ɬɚ ɨɱɢɫɬɢɬɢ ɜɿɤɧɨ ɟɤɪɚɧɚ ɜɿɞ ɬɟɤɫɬɭ? 

 

3.2. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 2  

ȼɜɟɞɟɧɧɹ ɮɚɤɬɿɜ ɿ ɩɪɚɜɢɥ ɧɚ ɉɪɨɥɨɡɿ 
 

Ɇɟɬɚ: Ɉɫɜɨєɧɧɹ ɬɟɯɧɿɤɢ ɡɚɩɢɫɭ ɬɚ ɜɜɟɞɟɧɧɹ ɮɚɤɬɿɜ ɿ ɩɪɚɜɢɥ ɦɨɜɨɸ 
ɉɪɨɥɨɝ. 

 

3.2.1. Ɍɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ 
ɉɪɨɥɨɝ – ɰɟ ɦɨɜɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɚ ɡɜɨɞɢɬɶɫɹ ɞɨ ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱ, 

ɡɜ'ɹɡɚɧɢɯ ɡ ɨɛ'єɤɬɚɦɢ ɿ ɜɿɞɧɨɲɟɧɧɹɦɢ ɦɿɠ ɨɛ'єɤɬɚɦɢ. ɇɚɩɪɢɤɥɚɞ, ɤɨɥɢ ɦɢ 
ɝɨɜɨɪɢɦɨ: "ɉɟɬɪɨ ɦɚє ɤɧɢɝɭ", ɬɢɦ ɫɚɦɢɦ ɦɢ ɫɩɨɜɿɳɚєɦɨ, ɳɨ ɦɿɠ ɨɞɧɢɦ 
ɨɛ'єɤɬɨɦ "ɉɟɬɪɨ" ɿ ɞɪɭɝɢɦ "ɤɧɢɝɚ" ɿɫɧɭє ɜɿɞɧɨɲɟɧɧɹ ɜɨɥɨɞɿɧɧɹ. ɉɪɢɱɨɦɭ ɰɟ 
ɜɿɞɧɨɲɟɧɧɹ ɦɚє ɩɟɜɧɢɣ ɩɨɪɹɞɨɤ: ɉɟɬɪɨ ɦɚє ɤɧɢɝɭ, ɚɥɟ ɧɟ ɤɧɢɝɚ ɦɚє ɉɟɬɪɚ. 
Ʉɨɥɢ ɦɢ ɮɨɪɦɭєɦɨ ɡɚɩɢɬ: "ɑɢ ɦɚє ɉɟɬɪɨ ɤɧɢɝɭ?", ɬɨ ɧɚɫ ɰɿɤɚɜɢɬɶ 
ɩɪɚɜɢɥɶɧɿɫɬɶ ɫɚɦɟ ɰɶɨɝɨ ɜɿɞɧɨɲɟɧɧɹ. 

ɉɿɞ ɱɚɫ ɤɨɧɫɬɚɬɚɰɿʀ ɞɟɹɤɢɯ ɜɿɞɧɨɲɟɧɶ ɧɚɫ ɰɿɤɚɜɢɬɶ ɥɢɲɟ ɩɟɜɧɚ ɱɚɫɬɢɧɚ 
ɨɛ'єɤɬɿɜ, ɹɤɚ ɧɟɨɛɯɿɞɧɚ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɡɚɞɚɧɨʀ ɩɪɨɝɪɚɦɢ. Ɍɨɛɬɨ ɫɬɭɩɿɧɶ 
ɞɟɬɚɥɿɡɚɰɿʀ ɩɪɨɝɪɚɦɢ ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɨɝɨ, ɳɨ ɦɢ ɯɨɱɟɦɨ ɡɦɭɫɢɬɢ ɪɨɛɢɬɢ 
ɤɨɦɩ'ɸɬɟɪ. 

Ⱦɥɹ ɨɩɢɫɚɧɧɹ ɜɿɞɧɨɲɟɧɶ ɦɿɠ ɨɛ'єɤɬɚɦɢ ɜ ɉɪɨɥɨɡɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
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ɩɪɚɜɢɥɚ. ɇɚɩɪɢɤɥɚɞ, ɩɪɚɜɢɥɨ "Ⱦɜɿ ɨɫɨɛɢ є ɫɟɫɬɪɚɦɢ, ɹɤɳɨ ɜɨɧɢ ɨɛɢɞɜɿ 
ɠɿɧɨɱɨɝɨ ɪɨɞɭ ɿ ɦɚɸɬɶ ɫɩɿɥɶɧɢɯ ɛɚɬɶɤɿɜ", ɩɨɹɫɧɸє, ɳɨ ɨɡɧɚɱɚє ɛɭɬɢ ɫɟɫɬɪɚɦɢ. 
ȼɚɪɬɨ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɯɨɱɚ ɩɪɚɜɢɥɚ ɦɨɠɭɬɶ ɛɭɬɢ ɫɩɪɨɳɟɧɢɦɢ, ɬɢɦ ɧɟ ɦɟɧɲɟ 
ʀɯ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɹɤ ɜɢɡɧɚɱɟɧɧɹ, ɹɤɳɨ ɜɨɧɢ ɞɨɫɬɚɬɧɿ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ 
ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ. 

ɇɚɩɢɫɚɧɧɹ ɧɚɣɩɪɨɫɬɿɲɨʀ ɩɪɨɝɪɚɦɢ ɦɨɜɨɸ ɉɪɨɥɨɝ ɦɨɠɧɚ ɡɚɞɚɬɢ ɭ 
ɜɢɝɥɹɞɿ ɬɚɤɢɯ ɟɬɚɩɿɜ: 

- ɨɝɨɥɨɲɟɧɧɹ ɞɟɹɤɢɯ ɮɚɤɬɿɜ ɩɪɨ ɨɛ'єɤɬɢ ɿ ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɧɢɦɢ; 
- ɜɢɡɧɚɱɟɧɧɹ ɞɟɹɤɢɯ ɩɪɚɜɢɥ ɩɪɨ ɨɛ'єɤɬɢ ɿ ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɧɢɦɢ; 
- ɮɨɪɦɭɥɸɜɚɧɧɹ ɡɚɩɢɬɿɜ ɩɪɨ ɨɛ'єɤɬɢ ɿ  ɜɿɞɧɨɲɟɧɧɹ  ɦɿɠ  ɧɢɦɢ. 
Ɉɝɨɥɨɲɭɸɱɢ ɮɚɤɬɢ, ɬɪɟɛɚ ɞɨɬɪɢɦɭɜɚɬɢɫɹ ɬɚɤɢɯ ɩɪɚɜɢɥ: 
1) ȱɦɟɧɚ ɜɫɿɯ ɨɛ'єɤɬɿɜ ɿ ɜɿɞɧɨɲɟɧɶ ɡɚɩɢɫɭɸɬɶ ɡ ɦɚɥɨʀ ɛɭɤɜɢ. 
2) ɉɟɪɲɢɦ ɡɚɩɢɫɭєɬɶɫɹ ɿɦ'ɹ ɜɿɞɧɨɲɟɧɧɹ. Ⱦɚɥɿ ɱɟɪɟɡ ɤɨɦɭ ɡɚɩɢɫɭɸɬɶ 

ɿɦɟɧɚ ɨɛ'єɤɬɿɜ, ɚ ɜɟɫɶ ɫɩɢɫɨɤ ɿɦɟɧ ɨɛ'єɤɬɿɜ ɛɟɪɭɬɶ ɜ ɤɪɭɝɥɿ ɞɭɠɤɢ. 
3) Ʉɨɠɟɧ ɮɚɤɬ ɛɟɪɭɬɶ ɜ ɞɭɠɤɢ. 
ɉɪɢɤɥɚɞɢ ɮɚɤɬɿɜ ɡ ɦɨɠɥɢɜɨɸ ʀɯ ɿɧɬɟɪɩɪɟɬɚɰɿєɸ ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ:  
ɰɿɧɧɢɣ (ɡɨɥɨɬɨ).         Ɂɨɥɨɬɨ є ɰɿɧɧɢɦ. 
ɠɿɧɤɚ (ɦɚɪɿɹ).   Ɇɚɪɿɹ є ɠɿɧɤɨɸ. 
ɛɚɬьɤɨ (ɩɟɬɪɨ, ɦɚɪɿɹ).   ɉɟɬɪɨ є ɛɚɬьɤɨɦ 

Ɇɚɪɿʀ. 
ɞɚє (ɩɟɬɪɨ, ɤɧɢɝɚ, ɦɚɪɿɹ).  ɉɟɬɪɨ ɞɚє ɤɧɢɝɭ 

Ɇɚɪɿʀ. 
Ɏɨɪɦɭɥɸɸɱɢ ɡɚɩɢɬɢ ɞɨ ɮɚɤɬɿɜ, ɧɟɨɛɯɿɞɧɨ ɞɨɬɪɢɦɭɜɚɬɢɫɹ ɬɢɯ ɫɚɦɢɯ 

ɩɪɚɜɢɥ, ɳɨ ɿ ɨɝɨɥɨɲɭɸɱɢ ɮɚɤɬɢ, ɡɚ ɜɢɧɹɬɤɨɦ ɧɟɨɛɯɿɞɧɨɫɬɿ ɫɬɚɜɢɬɢ ɩɟɪɟɞ 
ɡɚɩɢɬɨɦ ɫɩɟɰɿɚɥɶɧɢɣ ɡɧɚɤ. ɐɟɣ ɡɧɚɤ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɡɧɚɤɚ ɡɚɩɢɬɚɧɧɹ ɿ ɪɢɫɤɢ, 
ɹɤɚ ɫɬɚɜɢɬɶɫɹ ɩɿɫɥɹ ɧɶɨɝɨ. 

əɤɳɨ ɛ ɜɢɳɟɧɚɜɟɞɟɧɿ ɮɚɤɬɢ ɛɭɥɢ ɜɜɟɞɟɧɿ ɜ ɉɪɨɥɨɝ-ɫɢɫɬɟɦɭ, ɬɨ ɧɚ 
ɫɮɨɪɦɭɥɶɨɜɚɧɿ ɧɢɠɱɟ ɡɚɩɢɬɢ ɜɿɞɩɨɜɿɞɿ ɛɭɥɢ  ɛɢ ɬɚɤɢɦɢ: 

 
? - ɰɿɧɧɢɣ (ɡɨɥɨɬɨ).  ɑɢ ɡɨɥɨɬɨ є ɰɿɧɧɢɦ? 
ɬɚɤ 
? - ɠɿɧɤɚ (ɦɚɪɿɹ).  ɑɢ Ɇɚɪɿɹ є ɠɿɧɤɨɸ? 
ɬɚɤ 
? - ɛɚɬьɤɨ (ɩɟɬɪɨ, ɦɚɪɿɹ).  ɑɢ ɉɟɬɪɨ є ɛɚɬьɤɨɦ 

Ɇɚɪɿʀ? 
ɬɚɤ 
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? - ɞɚє (ɩɟɬɪɨ, ɤɧɢɝɚ, ɦɚɪɿɹ). ɑɢ ɉɟɬɪɨ ɞɚє ɤɧɢɝɭ 
Ɇɚɪɿʀ? 

Ɍɚɤ 
 

Ⱦɥɹ ɩɨɡɧɚɱɟɧɧɹ ɨɛ'єɤɬɿɜ, ɹɤɿ ɩɨɜɢɧɧɚ ɜɢɡɧɚɱɢɬɢ ɉɪɨɥɨɝ-ɫɢɫɬɟɦɚ, 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɨɧɹɬɬɹ ɡɦɿɧɧɨʀ. Ʉɨɠɧɟ ɿɦ'ɹ, ɹɤɟ ɩɨɱɢɧɚєɬɶɫɹ ɡ ɜɟɥɢɤɨʀ 
ɛɭɤɜɢ, ɪɨɡɝɥɹɞɚєɬɶɫɹ ɹɤ ɡɦɿɧɧɚ. ɐɟ ɞɚє ɡɦɨɝɭ ɮɨɪɦɭɥɸɜɚɬɢ ɡɚɩɢɬɢ ɭ ɜɢɝɥɹɞɿ: 

 
? - ɩɨɞɨɛɚєɬьɫɹ (ɩɟɬɪɨ, X). /*  ɑɢ ɩɨɞɨɛɚєɬьɫɹ ɯɬɨ-

ɧɟɛɭɞь ɉɟɬɪɭ? */ 
 

Ɂɚɡɧɚɱɢɦɨ, ɳɨ ɦɿɠ ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɡɧɚɤɿɜ /*ɬɚ */ ɦɨɠɧɚ ɩɨɦɿɳɚɬɢ ɛɭɞɶ-
ɹɤɿ ɤɨɦɟɧɬɚɪɿ. 

ȱɦ'ɹ ɡɦɿɧɧɨʀ ɦɨɠɟ ɛɭɬɢ ɹɤ ɡɚɜɝɨɞɧɨ ɞɨɜɝɢɦ. Ɉɬɪɢɦɚɜɲɢ ɡɚɩɢɬ, ɉɪɨɥɨɝ-
ɫɢɫɬɟɦɚ ɩɨɪɿɜɧɸє ɣɨɝɨ ɡ ɛɚɡɨɸ ɞɚɧɢɯ ɿ ɡɞɿɣɫɧɸє ɤɨɧɤɪɟɬɢɡɚɰɿɸ ɜɿɞɩɨɜɿɞɧɨʀ 
ɡɦɿɧɧɨʀ  ɩɟɪɲɢɦ  ɡɧɚɣɞɟɧɢɦ ɮɚɤɬɨɦ. Ⱦɥɹ ɩɪɨɞɨɜɠɟɧɧɹ ɩɨɲɭɤɭ ɜ ɛɚɡɿ ɞɚɧɢɯ 
ɧɟɨɛɯɿɞɧɨ ɧɚɬɢɫɧɭɬɢ ɤɥɚɜɿɲɭ ';'. ɉɿɫɥɹ ɧɚɬɢɫɤɚɧɧɹ ɤɥɚɜɿɲɿ RETURN ɉɪɨɥɨɝ 
ɩɪɢɩɢɧɹє ɩɨɞɚɥɶɲɢɣ ɩɨɲɭɤ ɜ ɛɚɡɿ. Ⱦɥɹ ɮɨɪɦɭɥɸɜɚɧɧɹ ɫɤɥɚɞɧɿɲɢɯ 
ɜɿɞɧɨɲɟɧɶ ɜ ɉɪɨɥɨɡɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɨɧɹɬɬɹ ɤɨɧ'ɸɧɤɰɿʀ ɰɿɥɟɣ, ɤɨɥɢ ɜ 
ɨɞɧɨɦɭ ɬɜɟɪɞɠɟɧɧɿ ɧɟɨɛɯɿɞɧɨ ɩɨɝɨɞɢɬɢ ɤɿɥɶɤɚ ɰɿɥɶɨɜɢɯ ɪɿɲɟɧɶ. ɇɚɩɪɢɤɥɚɞ, 
ɹɤɳɨ ɛ ɦɢ ɯɨɬɿɥɢ ɞɥɹ ɡɚɞɚɧɨʀ ɛɚɡɢ ɞɚɧɢɯ ɜ ɉɪɨɥɨɡɿ ɫɮɨɪɦɭɥɸɜɚɬɢ ɡɚɩɢɬ:  "ɑɢ 
ɩɨɞɨɛɚєɬьɫɹ ɉɟɬɪɨ ɿ Ɇɚɪɿɹ ɨɞɢɧ ɨɞɧɨɦɭ?", ɬɨ ɰɟ ɦɨɠɧɚ ɡɪɨɛɢɬɢ 

ɬɚɤ: 
 
? - ɩɨɞɨɛɚєɬьɫɹ (ɩɟɬɪɨ, ɦɚɪɿɹ), ɩɨɞɨɛɚєɬьɫɹ 

(ɦɚɪɿɹ, ɩɟɬɪɨ). 
 

ȼ ɤɨɧ'ɸɧɤɰɿʀ ɱɟɪɟɡ ɤɨɦɭ ɦɨɠɧɚ ɡɚɩɢɫɭɜɚɬɢ ɫɤɿɥɶɤɢ ɡɚɜɝɨɞɧɨ ɰɿɥɶɨɜɢɯ 
ɪɿɲɟɧɶ. ɉɪɨɥɨɝ ɡɞɿɣɫɧɸɜɚɬɢɦɟ ɩɟɪɟɝɥɹɞ ɛɚɡɢ ɞɚɧɢɯ, ɩɨɝɨɞɠɭɸɱɢ ɰɿɥɿ ɡɥɿɜɚ 
ɧɚɩɪɚɜɨ. 

ɉɪɚɜɢɥɚ ɜ ɉɪɨɥɨɡɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɨɞɿ, ɤɨɥɢ ɧɟɨɛɯɿɞɧɨ ɫɤɚɡɚɬɢ, ɳɨ 
ɞɟɹɤɢɣ ɮɚɤɬ ɡɚɥɟɠɢɬɶ ɜɿɞ ɝɪɭɩɢ ɿɧɲɢɯ ɮɚɤɬɿɜ. ɉɪɚɜɢɥɨ – ɰɟ ɞɟɹɤɟ ɡɚɝɚɥɶɧɟ 
ɬɜɟɪɞɠɟɧɧɹ ɩɪɨ ɨɛ'єɤɬɢ ɿ ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɧɢɦɢ. ȼ ɉɪɨɥɨɡɿ ɩɪɚɜɢɥɨ 
ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɡɚɝɨɥɨɜɤɚ ɿ ɬɿɥɚ ɩɪɚɜɢɥɚ. Ɂɚɝɨɥɨɜɨɤ ɿ ɬɿɥɨ ɡ'єɞɧɭɸɬɶɫɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɫɢɦɜɨɥɭ ":-", ɹɤɢɣ ɱɢɬɚєɬɶɫɹ "ɹɤɳɨ". Ⱦɥɹ ɩɪɢɤɥɚɞɭ ɡɚɩɢɲɟɦɨ 
ɩɪɚɜɢɥɨ "ɛɭɬɢ ɫɟɫɬɪɨɸ" ɡ ɞɜɨɦɚ ɚɪɝɭɦɟɧɬɚɦɢ – ɡɦɿɧɧɢɦɢ X ɿ Y. Ɍɨɞɿ 
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ɩɪɢɪɨɞɧɨɸ ɦɨɜɨɸ X є ɫɟɫɬɪɨɸ Y, ɹɤɳɨ: 
1) X є ɠɿɧɤɨɸ; 
2) X ɦɚє ɦɚɬɿɪ M ɿ ɛɚɬɶɤɚ F; 
3) Y ɦɚє ɬɢɯ ɫɚɦɢɯ ɛɚɬɶɤɿɜ, ɳɨ ɿ X.  
Ɇɨɜɨɸ ɉɪɨɥɨɝ ɰɟ ɩɪɚɜɢɥɨ ɦɚɬɢɦɟ ɜɢɝɥɹɞ: 
ɛɭɬɢ_ɫɟɫɬɪɨɸ (X,Y):- ɠɿɧɤɚ (X), ɛɚɬьɤɢ (X,M,F), 

ɛɚɬьɤɢ (Y,M,F).  
 

3.2.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ 

1. ɉɨɜɬɨɪɢɬɢ ɡɚ ɤɭɪɫɨɦ ɥɟɤɰɿɣ ɬɟɨɪɟɬɢɱɧɢɣ ɦɚɬɟɪɿɚɥ, ɩɨɜ'ɹɡɚɧɢɣ ɡ 
ɡɚɩɢɫɨɦ ɮɚɤɬɿɜ, ɩɪɚɜɢɥ ɬɚ ɡɚɩɢɬɿɜ ɦɨɜɨɸ ɉɪɨɥɨɝ. 

2. ɋɬɜɨɪɢɬɢ ɛɚɡɭ ɞɚɧɢɯ ɦɨɜɨɸ ɉɪɨɥɨɝ ɩɪɨ ɫɜɨɸ ɪɨɞɢɧɭ: ɛɚɬɶɤɿɜ, ɫɟɫɬɟɪ, 
ɛɪɚɬɿɜ, ɞɹɞɶɤɿɜ, ɬɿɬɨɤ. 

3. Ɂɚɩɢɫɚɬɢ ɦɨɜɨɸ ɉɪɨɥɨɝ ɩɪɚɜɢɥɚ ɜɢɡɧɚɱɟɧɧɹ ɩɪɟɞɢɤɚɬɿɜ: ɛɭɬɢ_ɫɟɫɬ-
ɪɨɸ, ɛɭɬɢ_ɛɪɚɬɨɦ, ɛɭɬɢ_ɞɹɞɶɤɨɦ, ɛɭɬɢ_ɬɿɬɤɨɸ. 

4. ɋɮɨɪɦɭɥɸɜɚɬɢ ɡɚɩɢɬɢ ɩɪɨ ɤɿɥɶɤɿɫɬɶ ɜɚɲɢɯ ɫɟɫɬɟɪ ɿ ɛɪɚɬɿɜ ɬɚ ɧɚ-
ɹɜɧɿɫɬɶ ɪɨɞɢɱɿɜ. 

5. ȼɜɟɫɬɢ ɩɪɨɝɪɚɦɭ ɜ ɤɨɦɩ'ɸɬɟɪ ɬɚ ɩɟɪɟɜɿɪɢɬɢ ʀʀ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ. 
6. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɪɨ ɪɨɛɨɬɭ.  
 

3.2.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. ɉɪɚɜɢɥɚ ɨɝɨɥɨɲɟɧɧɹ ɮɚɤɬɿɜ ɩɪɨ ɨɛ'єɤɬɢ. 
2. Ɏɨɪɦɭɥɸɜɚɧɧɹ ɡɚɩɢɬɿɜ ɫɬɨɫɨɜɧɨ ɮɚɤɬɿɜ. 
3. Ɋɨɥɶ ɡɦɿɧɧɢɯ ɬɚ ɫɩɨɫɨɛɢ ʀɯ ɤɨɧɤɪɟɬɢɡɚɰɿɹ. 
4. ɉɨɧɹɬɬɹ ɩɪɨ ɤɨɧ'ɸɧɤɰɿɸ ɰɿɥɟɣ. 
5. ɉɨɞɚɧɧɹ ɜɿɞɧɨɲɟɧɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɚɜɢɥ. 
6. Ɂɚɝɚɥɶɧɚ ɫɯɟɦɚ ɩɨɲɭɤɭ ɡ ɦɟɯɚɧɿɡɦɨɦ ɩɨɜɟɪɧɟɧɧɹ. 
7. ɋɩɨɫɨɛɢ ɩɨɲɭɤɭ ɜɫɿɯ ɜɿɞɩɨɜɿɞɟɣ ɧɚ ɡɚɩɢɬ ɬɚ ɜɢɯɨɞɭ ɡ ɩɪɨɝɪɚɦɢ.  
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3.3. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 3. ɉɪɨɝɪɚɦɚ ɩɿɞɬɪɢɦɤɢ ɞɿɚɥɨɝɭ ɧɚ 
ɚɧɝɥɿɣɫьɤɿɣ ɦɨɜɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɟɤɭɪɫɢɜɧɨ ɨɡɧɚɱɭɜɚɧɢɯ 

ɩɪɟɞɢɤɚɬɿɜ 

 

Ɇɟɬɚ: Ɉɩɚɧɭɜɚɬɢ ɫɩɢɫɤɨɜɭ ɫɬɪɭɤɬɭɪɭ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɦɨɜɨɸ ɥɨɝɿɱɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚ ɬɟɯɧɿɤɭ ɩɨɛɭɞɨɜɢ ɪɟɤɭɪɫɢɜɧɨ ɨɡɧɚɱɭɜɚɧɢɯ ɩɪɟɞɢɤɚɬɿɜ. 

 

3.3.1. Ɍɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ 
ɋɩɢɫɤɢ – ɲɢɪɨɤɨ ɜɠɢɜɚɧɚ ɫɬɪɭɤɬɭɪɚ ɞɚɧɢɯ ɜ ɝɚɥɭɡɿ ɧɟɱɢɫɥɨɜɨɝɨ 

ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 
ɋɩɢɫɨɤ – ɰɟ ɜɩɨɪɹɞɤɨɜɚɧɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɟɥɟɦɟɧɬɿɜ, ɹɤɚ ɦɨɠɟ ɦɚɬɢ 

ɞɨɜɿɥɶɧɭ ɞɨɜɠɢɧɭ. ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɟɥɟɦɟɧɬɿɜ є ɿɫɬɨɬɧɨɸ. ȿɥɟɦɟɧɬɚɦɢ ɫɩɢɫɤɭ 
ɦɨɠɭɬɶ ɛɭɬɢ ɛɭɞɶ-ɹɤɿ ɬɟɪɦɢ: ɤɨɧɫɬɚɧɬɢ, ɡɦɿɧɧɿ, ɫɬɪɭɤɬɭɪɢ, ɹɤɿ ɦɿɫɬɹɬɶ ɿ ɿɧɲɿ 
ɫɩɢɫɤɢ. Ȼɿɥɶɲɟ ɬɨɝɨ, ɫɩɢɫɤɢ ɞɚɸɬɶ ɡɦɨɝɭ ɩɨɞɚɜɚɬɢ ɛɭɞɶ-ɹɤɢɣ ɜɢɞ ɫɬɪɭɤɬɭɪɢ, 
ɹɤɢɣ ɦɨɠɟ ɡɧɚɞɨɛɢɬɢɫɹ ɩɿɞ ɱɚɫ ɫɢɦɜɨɥɶɧɢɯ ɨɛɱɢɫɥɟɧɶ. ɐɿ ɜɥɚɫɬɢɜɨɫɬɿ 
ɨɫɨɛɥɢɜɨ ɤɨɪɢɫɧɿ, ɤɨɥɢ ɡɚɡɞɚɥɟɝɿɞɶ ɧɟɜɿɞɨɦɚ ɿ ɞɨɜɠɢɧɚ ɫɩɢɫɤɭ, ɿ ɿɧɮɨɪɦɚɰɿɹ, 
ɹɤɚ ɜ ɧɶɨɦɭ ɛɭɞɟ ɪɨɡɦɿɳɟɧɚ. ɋɩɢɫɤɢ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɡɨɛɪɚɠɟɧɧɹ 
ɞɟɪɟɜ ɫɢɧɬɚɤɫɢɱɧɨɝɨ ɪɨɡɛɨɪɭ, ɝɪɚɦɚɬɢɤ, ɤɚɪɬ ɦɿɫɬ, ɦɚɬɟɦɚɬɢɱɧɢɯ ɨɛ'єɤɬɿɜ, 
ɬɚɤɢɯ, ɹɤ ɝɪɚɮɢ, ɮɨɪɦɭɥɢ ɱɢ ɮɭɧɤɰɿʀ. 

ɋɩɢɫɨɤ – ɰɟ ɛɭɞɶ-ɹɤɢɣ ɩɨɪɨɠɧɿɣ ɫɩɢɫɨɤ, ɳɨ ɧɟ ɦɿɫɬɢɬɶ ɠɨɞɧɨɝɨ 
ɟɥɟɦɟɧɬɚ ɚɛɨ ɫɬɪɭɤɬɭɪɚ, ɳɨ ɦɚє ɞɜɚ ɟɥɟɦɟɧɬɢ – ɝɨɥɨɜɭ ɿ ɯɜɿɫɬ. Ʉɿɧɟɰɶ ɫɩɢɫɤɭ, 
ɹɤ ɩɪɚɜɢɥɨ, є ɯɜɨɫɬɨɦ, ɤɨɬɪɢɣ є ɩɨɪɨɠɧɿɦ ɫɩɢɫɤɨɦ. ɉɨɪɨɠɧɿɣ ɫɩɢɫɨɤ 
ɡɨɛɪɚɠɚɸɬɶ ɹɤ [] - ɤɜɚɞɪɚɬɧɚ ɞɭɠɤɚ, ɹɤɚ ɜɿɞɤɪɢɜɚє, ɡɚ ɹɤɨɸ ɣɞɟ ɞɭɠɤɚ, ɹɤɚ 
ɡɚɤɪɢɜɚє. Ƚɨɥɨɜɚ ɿ ɯɜɿɫɬ ɫɩɢɫɤɭ є ɤɨɦɩɨɧɟɧɬɚɦɢ ɮɭɧɤɬɨɪɚ, ɳɨ ɩɨɡɧɚɱɚєɬɶɫɹ 
ɤɪɚɩɤɨɸ '.'. 

ɋɩɢɫɨɤ ɡ ɨɞɧɨɝɨ ɟɥɟɦɟɧɬɚ ɰɟ .(a,[]). Ⱥɧɚɥɨɝɿɱɧɨ, ɫɩɢɫɨɤ, ɫɤɥɚɞɟɧɢɣ 

ɡ ɚɬɨɦɿɜ  a,b,c, ɰɟ 
.(a,.(b,.(c,[]))) 

ȼ ɉɪɨɥɨɡɿ ɩɟɪɟɞɛɚɱɟɧɚ ɿ ɿɧɲɚ, ɬɚɤ ɡɜɚɧɚ ɞɭɠɤɨɜɚ ɮɨɪɦɚ ɩɨɞɚɧɧɹ ɫɩɢɫɤɭ. 
Ɍɚɤ, ɜɢɳɟɡɝɚɞɚɧɿ ɫɩɢɫɤɢ ɦɨɠɧɚ ɩɨɞɚɬɢ ɭ ɜɢɝɥɹɞɿ: 

[a] ,  [a, b, c]. 

ɋɩɢɫɤɢ ɦɨɠɭɬɶ ɦɿɫɬɢɬɢ ɹɤ ɟɥɟɦɟɧɬɢ ɿɧɲɿ ɫɩɢɫɤɢ ɚɛɨ ɡɦɿɧɧɿ. Ɍɚɤ, ɜ 
ɉɪɨɥɨɡɿ є ɧɚɫɬɭɩɧɿ ɫɩɢɫɤɢ: 

[ ]  
[ ɤɨɧɤɪɟɬɧɚ, ɥɸɞɢɧɚ, [ɥɸɛɢɬɶ, ɥɨɜɢɬɢ, ɪɢɛɭ ] ] 
[ a, v, d, [ Z, Y ] ] 
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Ɋɨɛɨɬɚ ɧɚɞ ɫɩɢɫɤɚɦɢ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ ɪɨɡɳɟɩɥɟɧɧɿ ʀɯ ɧɚ ɝɨɥɨɜɭ ɬɚ ɯɜɿɫɬ. 
Ƚɨɥɨɜɚ ɫɩɢɫɤɭ – ɰɟ ɩɟɪɲɢɣ ɚɪɝɭɦɟɧɬ ɮɭɧɤɬɨɪɚ '.', ɚ ɯɜɿɫɬ - ɰɟ ɞɪɭɝɢɣ 

ɚɪɝɭɦɟɧɬ ɮɭɧɤɬɨɪɚ '.'. Ɉɫɤɿɥɶɤɢ ɩɪɨɰɟɞɭɪɭ ɪɨɡɳɟɩɥɟɧɧɹ ɫɩɢɫɤɭ ɧɚ ɝɨɥɨɜɭ ɬɚ 
ɯɜɿɫɬ -ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ ɉɪɨɥɨɡɿ, ɬɨ ɜɜɟɞɟɧɚ ɫɩɟɰɿɚɥɶɧɚ ɮɨɪɦɚ ɞɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɫɩɢɫɤɭ ɡ ɝɨɥɨɜɨɸ X ɬɚ ɯɜɨɫɬɨɦ Y. ɐɟ ɡɚɩɢɫɭєɬɶɫɹ ɹɤ [X | Y], 

ɞɟ ɞɥɹ ɪɨɡɞɿɥɟɧɧɹ ɝɨɥɨɜɢ ɿ ɯɜɨɫɬɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜɟɪɬɢɤɚɥɶɧɚ ɪɢɫɤɚ. ɉɪɢ 
ɤɨɧɤɪɟɬɢɡɚɰɿʀ ɫɬɪɭɤɬɭɪɢ ɩɨɞɿɛɧɨɝɨ ɜɢɞɭ X ɡɿɫɬɚɜɥɹєɬɶɫɹ ɡ ɝɨɥɨɜɨɸ ɫɩɢɫɤɭ, Y ɡ 
ɯɜɨɫɬɨɦ, ɹɤ ɩɨɡɧɚɱɟɧɨ ɜ ɧɚɫɬɭɩɧɨɦɭ ɩɪɢɤɥɚɞ·: 

p([1, 2, 3]). 

p [ɰɹ, ɤɿɲɤɚ, ɫɢɞɿɥɚ ,[ɧɚ, ɰьɨɦɭ, ɜɿɤɧɿ]] 
?- [ X | Y ]. 

X = 1   Y = [2,  3] ; 

X = ɰɹ Y = [ɤɿɲɤɚ, ɫɢɞɿɥɚ, [ɧɚ, ɰьɨɦɭ, ɜɿɤɧɿ]]  
?- p([ _ , _ , _ , [ _ | X ]]) 

X = [ɰьɨɦɭ, ɜɿɤɧɿ] 
ȱɫɧɭє ɳɟ ɨɞɧɚ ɝɚɥɭɡɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɩɢɫɤɿɜ. ɐɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɪɹɞɤɿɜ 

ɥɿɬɟɪ ɞɥɹ ɜɜɟɞɟɧɧɹ ɱɢ ɜɢɜɟɞɟɧɧɹ ɬɟɤɫɬɭ. əɤɳɨ ɪɹɞɨɤ ɜɡɹɬɨ ɜ ɩɨɞɜɿɣɧɿ ɥɚɩɤɢ, 
ɬɨ ɜɿɧ ɛɭɞɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɹɤ ɫɩɢɫɨɤ ɥɿɬɟɪ, ɳɨ  ɜɿɞɩɨɜɿɞɚɸɬɶ ɥɿɬɟɪɚɦ ɪɹɞɤɚ. 

əɤ ɩɪɢɤɥɚɞ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɩɢɫɤɨɜɨɝɨ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɨɡɧɚɱɢɦɨ ɩɪɟɞɢɤɚɬ 
ɧɚɥɟɠɧɨɫɬɿ ɟɥɟɦɟɧɬ X ɞɨ ɫɩɢɫɤɭ Y. ȼɢɧɢɤɚє ɞɜɿ ɭɦɨɜɢ, ɹɤɿ ɧɟɨɛɯɿɞɧɨ 
ɩɟɪɟɜɿɪɢɬɢ ɞɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɿɫɬɢɧɧɨɫɬɿ ɩɪɟɞɢɤɚɬɚ. ɉɟɪɲɚ ɭɦɨɜɚ ɝɨɜɨɪɢɬɶ 
ɩɪɨ ɬɟ, ɳɨ X є ɟɥɟɦɟɧɬɨɦ ɫɩɢɫɤɭ Y, ɹɤɳɨ X ɫɩɿɜɩɚɞɚє ɡ ɝɨɥɨɜɨɸ ɫɩɢɫɤɭ Y. 

Ɇɨɜɨɸ ɉɪɨɥɨɝ ɰɟɣ ɮɚɤɬ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɬɚɤ: 
ɧɚɥɟɠɢɬь(X,[X|_]). 
ɐɸ ɭɦɨɜɭ ɦɨɠɧɚ ɛɭɥɨ ɛ ɡɚɩɢɫɚɬɢ ɭ ɜɢɝɥɹɞɿ ɩɪɚɜɢɥɚ: 
ɧɚɥɟɠɢɬь(X,[Y|_]) :- X=Y. 
Ⱦɪɭɝɚ ɭɦɨɜɚ ɝɨɜɨɪɢɬɶ ɩɪɨ ɬɟ, ɳɨ X ɧɚɥɟɠɢɬɶ ɞɨ ɫɩɢɫɤɭ ɡɚ ɭɦɨɜɿ, ɳɨ ɜɿɧ 

ɜɯɨɞɢɬɶ ɭ ɯɜɿɫɬ ɰɶɨɝɨ ɫɩɢɫɤɭ. 
ɧɚɥɟɠɢɬь(X,[_|Y]) :- ɧɚɥɟɠɢɬь(X,Y). 
Ⱦɜɚ ɰɢɯ ɩɪɚɜɢɥɚ ɜ ɫɭɤɭɩɧɨɫɬɿ ɿ ɜɢɡɧɚɱɚɸɬɶ ɩɪɟɞɢɤɚɬ ɞɥɹ ɜɿɞɧɨɲɟɧɧɹ 

ɧɚɥɟɠɧɨɫɬɿ ɿ ɜɤɚɡɭɸɬɶ ɉɪɨɥɨɝɭ, ɹɤ ɩɟɪɟɝɥɹɞɚɬɢ ɫɩɢɫɨɤ ɜɿɞ ɩɨɱɚɬɤɭ ɞɨ ɤɿɧɰɹ, 
ɲɭɤɚɸɱɢ ɞɟɹɤɢɣ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɦɚєɦɨ ɫɩɪɚɜɭ ɡ ɪɟɤɭɪɫɢɜɧɨ 
ɡɚɞɚɧɢɦ ɩɪɟɞɢɤɚɬɨɦ, ɨɫɤɿɥɶɤɢ ɜɿɧ ɜɢɡɧɚɱɚєɬɶɫɹ ɫɚɦ ɱɟɪɟɡ ɫɟɛɟ. 
ɇɚɣɜɚɠɥɢɜɿɲɢɣ ɦɨɦɟɧɬ, ɩɪɨ ɹɤɢɣ ɧɟɨɛɯɿɞɧɨ ɩɚɦ'ɹɬɚɬɢ, ɛɭɞɭɸɱɢ 
ɪɟɤɭɪɫɢɜɧɢɣ ɩɪɟɞɢɤɚɬ – ɰɟ ɜɢɡɧɚɱɟɧɧɹ ɝɪɚɧɢɱɧɢɯ ɭɦɨɜ ɹɤ ɫɩɨɫɨɛɭ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɤɭɪɫɿʀ. 

 

 

 

 

 

 

 

 

 

 



225 

Ⱦɥɹ ɩɪɟɞɢɤɚɬɚ "ɧɚɥɟɠɢɬь" є ɞɜɚ ɬɢɩɢ ɝɪɚɧɢɱɧɢɯ ɭɦɨɜ. Ⱥɛɨ ɨɛ'єɤɬ, 
ɹɤɢɣ ɦɢ ɲɭɤɚєɦɨ, є ɭ ɫɩɢɫɤɭ, ɚɛɨ ɣɨɝɨ ɬɚɦ ɧɟɦɚє. ɉɟɪɲɚ ɝɪɚɧɢɱɧɚ ɭɦɨɜɚ 
ɪɨɡɩɿɡɧɚєɬɶɫɹ ɩɟɪɲɢɦ ɬɜɟɪɞɠɟɧɧɹɦ, ɹɤɟ ɩɪɢɜɨɞɢɬɶ ɞɨ ɩɪɢɩɢɧɟɧɧɹ ɩɨɲɭɤɭ 
ɟɥɟɦɟɧɬɚ ɜ ɫɩɢɫɤɭ, ɹɤɳɨ ɩɟɪɲɢɣ ɚɪɝɭɦɟɧɬ ɩɪɟɞɢɤɚɬɚ "ɧɚɥɟɠɢɬь" 

ɡɛɿɝɚєɬɶɫɹ ɡ ɝɨɥɨɜɨɸ ɫɩɢɫɤɭ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɞɪɭɝɨɦɭ ɚɪɝɭɦɟɧɬɨɜɿ. Ⱦɪɭɝɚ 
ɝɪɚɧɢɱɧɚ ɭɦɨɜɚ ɡɭɫɬɪɿɱɚєɬɶɫɹ, ɤɨɥɢ ɞɪɭɝɢɣ ɚɪɝɭɦɟɧɬ ɩɪɟɞɢɤɚɬɭ "ɧɚɥɟɠɢɬь" 

є ɩɨɪɨɠɧɿɦ ɫɩɢɫɤɨɦ. 
əɤ ɦɨɠɧɚ ɩɟɪɟɤɨɧɚɬɢɫɹ, ɳɨ ɝɪɚɧɢɱɧɿ ɭɦɨɜɢ ɛɭɞɭɬɶ ɤɨɥɢ-ɧɟɛɭɞɶ 

ɜɢɤɨɧɚɧɿ? Ⱦɥɹ ɰɶɨɝɨ ɜɚɪɬɨ ɡɜɟɪɧɭɬɢ ɭɜɚɝɭ ɧɚ ɬɟ, ɹɤ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɪɟɤɭɪɫɿɹ 
ɜ ɞɪɭɝɨɦɭ ɩɪɚɜɢɥɿ ɩɪɟɞɢɤɚɬɭ "ɧɚɥɟɠɢɬь". Ɂɚɭɜɚɠɢɦɨ, ɳɨɪɚɡɭ, ɤɨɥɢ ɦɢ 

ɲɭɤɚєɦɨ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɞɥɹ ɰɿɥɶɨɜɨɝɨ ɩɪɟɞɢɤɚɬɚ "ɧɚɥɟɠɢɬь", ɜɿɞɛɭɜɚєɬɶɫɹ 
ɡɜɟɪɬɚɧɧɹ ɞɨ ɬɨɝɨ ɫɚɦɨɝɨ ɩɪɟɞɢɤɚɬɭ, ɧɨɜɚ ɰɿɥɶ ɮɨɪɦɭєɬɶɫɹ ɞɥɹ ɤɨɪɨɬɲɨɝɨ 
ɫɩɢɫɤɭ. ɏɜɿɫɬ ɫɩɢɫɤɭ ɡɚɜɠɞɢ є ɤɨɪɨɬɲɢɦ, ɧɿɠ ɜɢɯɿɞɧɢɣ ɫɩɢɫɨɤ. Ɉɱɟɜɢɞɧɨ, ɳɨ 
ɪɚɧɨ ɱɢ ɩɿɡɧɨ ɜɿɞɛɭɞɟɬɶɫɹ ɨɞɧɚ ɡ ɞɜɨɯ ɩɨɞɿɣ: ɚɛɨ ɜɿɞɛɭɞɟɬɶɫɹ ɩɨɪɿɜɧɹɧɧɹ ɡ 
ɩɟɪɲɢɦ ɩɪɚɜɢɥɨɦ ɞɥɹ "ɧɚɥɟɠɢɬь", ɚɛɨ ɹɤ ɞɪɭɝɢɣ ɚɪɝɭɦɟɧɬ "ɧɚɥɟɠɢɬь" 

ɛɭɞɟ ɡɚɞɚɧɢɣ ɫɩɢɫɨɤ, ɞɨɜɠɢɧɚ ɹɤɨɝɨ 0, ɬɨɛɬɨ ɩɨɪɨɠɧɿɣ ɫɩɢɫɨɤ. əɤ ɬɿɥɶɤɢ 
ɜɢɧɢɤɚє ɨɞɧɚ ɡ ɰɢɯ ɫɢɬɭɚɰɿɣ, ɩɪɢɩɢɧɹєɬɶɫɹ ɪɟɤɭɪɟɧɬɧɟ ɩɨɪɨɞɠɟɧɧɹ ɰɿɥɟɣ ɞɥɹ 
ɩɪɟɞɢɤɚɬɚ "ɧɚɥɟɠɢɬь". ɉɟɪɲɚ ɝɪɚɧɢɱɧɚ ɭɦɨɜɚ ɪɨɡɩɿɡɧɚєɬɶɫɹ ɮɚɤɬɨɦ, ɹɤɢɣ 

ɧɟ ɜɢɤɥɢɤɚє ɩɨɪɨɞɠɟɧɧɹ ɧɨɜɢɯ ɩɿɞɰɿɥɟɣ. Ⱦɪɭɝɚ ɝɪɚɧɢɱɧɚ ɭɦɨɜɚ ɧɟ 
ɪɨɡɩɿɡɧɚєɬɶɫɹ ɧɿ ɨɞɧɢɦ ɡ ɬɜɟɪɞɠɟɧɶ ɞɥɹ "ɧɚɥɟɠɢɬь", ɬɚɤ ɳɨ ɩɨɲɭɤɭ 

ɡɿɫɬɚɜɥɸɜɚɧɨɝɨ ɟɥɟɦɟɧɬɚ ɫɩɢɫɤɭ ɞɥɹ ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ "ɧɚɥɟɠɢɬь" 

ɡɚɤɿɧɱɭєɬɶɫɹ ɧɟɜɞɚɱɟɸ. ɐɟ ɞɟɦɨɧɫɬɪɭє ɬɚɤɢɣ ɩɪɢɤɥɚɞ ɦɨɜɨɸ ɉɪɨɥɨɝ: 
ɧɚɥɟɠɢɬь (X,[X | _]). 
ɧɚɥɟɠɢɬь (X,[_ | Y]):- ɧɚɥɟɠɢɬь (X,Y). 
? - ɧɚɥɟɠɢɬь (d,[a, b, c, d, e, f]). 
ɬɚɤ 
? - ɧɚɥɟɠɢɬь (2,[3, a, 4, f]). 
ɧɿ 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɪɟɤɭɪɫɢɜɧɢɯ ɨɡɧɚɱɟɧɶ ɫɩɢɫɤɨɜɢɯ ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ ɲɢɪɨɤɨ 

ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭ ɉɪɨɥɨɡɿ, ɨɞɧɚɤ ɬɪɟɛɚ ɛɭɬɢ ɨɛɟɪɟɠɧɢɦ, ɳɨɛ ɭɧɢɤɧɭɬɢ 
"ɡɚɰɢɤɥɟɧɧɹ" ɨɡɧɚɱɟɧɶ, ɹɤ ɭ ɬɚɤɨɦɭ ɩɪɢɤɥɚɞɿ: 

ɛɚɬьɤɨ (X,Y):- ɞɢɬɢɧɚ (Y,X). 
ɞɢɬɢɧɚ (A,B):-  ɛɚɬьɤɨ  (B,A). 
Ɂɚɩɢɬ, ɹɤɢɣ ɦɿɫɬɢɬɶ ɹɤ ɰɿɥɿ ɛɚɬɶɤɨ ɚɛɨ ɞɢɬɢɧɚ, ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɰɢɤɥɭ, 

ɹɤɢɣ ɧɿɤɨɥɢ ɧɟ ɡɚɜɟɪɲɢɬɶɫɹ, ɨɫɤɿɥɶɤɢ ɩɟɪɟɛɭɜɚɸɱɢ ɭ ɧɶɨɦɭ, ɉɪɨɥɨɝ ɧɟ ɡɦɨɠɟ 
ɡɧɚɣɬɢ ɹɤɿɫɶ ɧɨɜɿ ɮɚɤɬɢ. ɉɨɲɭɤ ɪɨɡɜ'ɹɡɤɭ ɜɢɹɜɥɹєɬɶɫɹ ɛɟɡɦɟɠɧɨ ɞɨɜɝɢɦ, ɿ 
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ɧɟɦɚє ɧɿɹɤɨʀ ɦɨɠɥɢɜɨɫɬɿ ɣɨɝɨ ɡɚɤɿɧɱɢɬɢ. Ɂɜɿɞɫɢ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɬɚɤɢɣ 
ɜɢɫɧɨɜɨɤ: ɧɟ ɬɪɟɛɚ ɜɜɚɠɚɬɢ, ɳɨ ɤɨɥɢ ɡɚɞɚɬɢ ɉɪɨɥɨɝɭ ɜɫɿ ɮɚɤɬɢ ɿ ɩɪɚɜɢɥɚ, ɳɨ 
ɫɬɨɫɭɸɬɶɫɹ ɩɨɫɬɚɜɥɟɧɨʀ ɡɚɞɚɱɿ, ɬɨ ɉɪɨɥɨɝ ʀɯ ɡɧɚɣɞɟ. ɋɬɜɨɪɸɸɱɢ ɩɪɨɝɪɚɦɭ 
ɦɨɜɨɸ ɉɨɥɨɝ, ɭɜɟɫɶ ɱɚɫ ɬɪɟɛɚ ɭɹɜɥɹɬɢ, ɹɤ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɨɲɭɤ ɜ ɛɚɡɿ ɞɚɧɢɯ, ɿ 
ɹɤɿ ɡɦɿɧɧɿ ɛɭɞɭɬɶ ɤɨɧɤɪɟɬɢɡɨɜɚɧɿ, ɤɨɥɢ ɛɭɞɟ ɜɢɤɨɪɢɫɬɚɧɟ ɨɞɧɟ ɡ ɨɡɧɚɱɟɧɢɯ 
ɩɪɚɜɢɥ ɱɢ ɮɚɤɬɿɜ. 

 
3.3.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ 

1. ɉɨɜɬɨɪɢɬɢ ɡɚ ɤɭɪɫɨɦ ɥɟɤɰɿɣ ɬɟɨɪɟɬɢɱɧɢɣ ɦɚɬɟɪɿɚɥ ɩɪɨ ɫɩɢɫɤɨɜɭ 
ɫɬɪɭɤɬɭɪɭ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɭ ɉɪɨɥɨɡɿ ɬɚ ɩɨɛɭɞɨɜɭ ɪɟɤɭɪɫɢɜɧɨ ɨɡɧɚɱɭɜɚɧɢɯ 
ɩɪɟɞɢɤɚɬɿɜ. 

2. ɇɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ ɥɨɝɿɱɧɨʀ ɩɪɨɝɪɚɦɢ ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɞɿɚɥɨɝɭ 
ɚɧɝɥɿɣɫɶɤɨɸ ɦɨɜɨɸ ɞɥɹ ɡɚɞɚɧɨɝɨ ɧɚɛɨɪɭ ɪɟɱɟɧɶ, ɜɢɛɪɚɜɲɢ ɞɥɹ ɩɨɞɚɧɧɹ 
ɪɟɱɟɧɶ ɫɩɢɫɤɨɜɭ ɫɬɪɭɤɬɭɪɭ ɞɚɧɢɯ. 

3. ɉɟɪɟɜɿɪɢɬɢ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ ɩɪɨɝɪɚɦɢ, ɜɜɿɜɲɢ ʀʀ ɜ ɤɨɦɩ'ɸɬɟɪ. 
4. ɋɮɨɪɦɭɥɸɜɚɬɢ ɜɫɿ ɦɨɠɥɢɜɿ ɡɚɩɢɬɢ ɞɨ ɩɪɨɝɪɚɦɢ ɬɚ ɨɬɪɢɦɚɬɢ ɜɫɿ 

ɦɨɠɥɢɜɿ ɜɚɪɿɚɧɬɢ ɜɿɞɩɨɜɿɞɟɣ. 
5. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɪɨ ɪɨɛɨɬɭ.  

 

3.3.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɪɟɤɭɪɫɿʀ. 
2. ɋɢɧɬɚɤɫɢɫ ɫɩɢɫɤɨɜɨʀ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ ɭ ɉɪɨɥɨɡɿ. 
3. ɉɨɛɭɞɭɜɚɬɢ ɩɪɟɞɢɤɚɬ ɧɚɥɟɠɧɨɫɬɿ ɟɥɟɦɟɧɬɚ ɞɨ ɫɩɢɫɤɭ. 
4. Ɉɩɢɫɚɬɢ ɩɪɟɞɢɤɚɬ ɜɢɛɨɪɭ ɩɟɪɲɨɝɨ ɟɥɟɦɟɧɬɚ ɡɿ ɫɩɢɫɤɭ. 
5. Ɉɫɨɛɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɤɭɪɫɢɜɧɨ ɨɡɧɚɱɭɜɚɧɢɯ ɩɪɟɞɢɤɚɬɿɜ. 
6. Ɉɫɧɨɜɧɿ ɧɚɩɪɹɦɤɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɩɢɫɤɨɜɢɯ ɫɬɪɭɤɬɭɪ.  
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3.4. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 4. Ɋɨɡɪɨɛɤɚ ɩɪɨɝɪɚɦɢ  

ɤɨɪɢɫɬɭɜɚɧɧɹ ɛɿɛɥɿɨɬɟɱɧɢɦ ɤɚɬɚɥɨɝɨɦ 

 

Ɇɟɬɚ: Ɂɚɫɜɨʀɬɢ ɫɭɬɶ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɤɚɧɧɹ ɬɚ ɧɚɛɭɬɢ ɧɚɜɢɤɿɜ ɣɨɝɨ 
ɩɪɚɤɬɢɱɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɧɚɩɢɫɚɧɧɹ ɩɪɨɝɪɚɦ. 

 

 

3.4.1. Ɍɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ 
Ɇɟɯɚɧɿɡɦ ɜɿɞɫɿɤɚɧɧɹ, ɹɤɢɣ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭ ɉɪɨɥɨɡɿ, ɞɚє 

ɡɦɨɝɭ ɜɤɚɡɚɬɢ, ɹɤɿ ɡ ɪɚɧɿɲɟ ɡɪɨɛɥɟɧɢɯ ɜɢɛɿɪɨɤ ɧɟ ɜɚɪɬɨ ɩɟɪɟɝɥɹɞɚɬɢ, 
ɩɨɜɟɪɬɚɸɱɢɫɶ ɩɨ ɥɚɧɰɸɝɭ ɩɨɝɨɞɠɟɧɧɹ ɰɿɥɶɨɜɢɯ ɬɜɟɪɞɠɟɧɶ. ȼɤɥɸɱɟɧɧɹ 
ɬɚɤɨɝɨ ɦɟɯɚɧɿɡɦɭ ɜ ɩɪɨɝɪɚɦɭ ɡɚɛɟɡɩɟɱɭє: 

1) ɲɜɢɞɲɟ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ, ɨɫɤɿɥɶɤɢ ɧɟ ɛɭɞɟ ɜɿɞɛɭɜɚɬɢɫɹ 
ɡɿɫɬɚɜɥɟɧɧɹ ɞɥɹ ɰɿɥɟɣ, ɩɪɨ ɹɤɿ ɜɿɞɨɦɨ, ɳɨ ɜɨɧɢ ɧɿɱɨɝɨ ɧɨɜɨɝɨ ɜ ɪɨɡɜ'ɹɡɨɤ ɧɟ 
ɜɧɟɫɭɬɶ; 

2) ɩɪɨɝɪɚɦɚ ɡɚɣɦɚє ɦɟɧɲɟ ɦɿɫɰɹ ɭ ɩɚɦ'ɹɬɿ ɦɚɲɢɧɢ, ɨɫɤɿɥɶɤɢ ɧɟɦɚє 
ɧɟɨɛɯɿɞɧɨɫɬɿ ɡɚɩɚɦ'ɹɬɨɜɭɜɚɬɢ ɬɨɱɤɢ ɩɨɜɟɪɧɟɧɧɹ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɚɧɚɥɿɡɭ; 

3) ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɶɨɝɨ ɦɟɯɚɧɿɡɦɭ ɦɨɠɟ ɨɡɧɚɱɚɬɢ ɩɟɪɟɯɿɞ ɜɿɞ 
ɩɪɨɝɪɚɦɢ, ɹɤɚ ɧɟ ɩɪɚɰɸє, ɞɨ ɩɪɨɝɪɚɦɢ, ɹɤɚ ɛɭɞɟ ɜɢɤɨɧɭɜɚɬɢɫɹ. 

ɋɢɧɬɚɤɫɢɱɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɩɪɚɜɢɥɚ ɜɿɞɫɿɤɚɧɧɹ ɜɢɝɥɹɞɚє ɹɤ ɜɯɨɞɠɟɧɧɹ 
ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ ɡ ɩɪɟɞɢɤɚɬɨɦ '!', ɹɤɢɣ ɧɟ ɦɚє ɧɿɹɤɢɯ ɚɪɝɭɦɟɧɬɿɜ. əɤ 
ɰɿɥɶɨɜɟ ɬɜɟɪɞɠɟɧɧɹ ɰɟɣ ɩɪɟɞɢɤɚɬ ɡɚɜɠɞɢ ɩɨɝɨɞɠɭєɬɶɫɹ ɡ ɛɚɡɨɸ ɞɚɧɢɯ ɿ ɧɟ 
ɦɨɠɟ ɛɭɬɢ ɩɟɪɟɩɨɝɨɞɠɟɧɢɦ. Ɋɚɡɨɦ ɡ ɬɢɦ, ɜɿɧ ɦɚє ɩɨɛɿɱɧɢɣ ɟɮɟɤɬ, ɳɨ ɦɿɧɹє 
ɩɨɜɟɪɧɟɧɧɹ ɭ ɪɚɡɿ ɩɟɪɟɩɨɝɨɞɠɟɧɧɹ ɰɿɥɟɣ. ȿɮɟɤɬ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɦɚɪɤɟɪɢ 
ɞɟɹɤɢɯ ɰɿɥɟɣ ɫɬɚɸɬɶ ɧɟɞɨɫɬɭɩɧɢɦɢ, ɨɫɤɿɥɶɤɢ ɞɥɹ ɧɢɯ ɧɟɦɨɠɥɢɜɨ ɡɧɚɣɬɢ ɧɨɜɟ 
ɩɨɪɿɜɧɹɧɧɹ. ɓɨɛ ɡɪɨɡɭɦɿɬɢ ɫɭɬɶ ɞɿʀ ɰɶɨɝɨ ɦɟɯɚɧɿɡɦɭ, ɪɨɡɝɥɹɧɟɦɨ ɚɥɝɨɪɢɬɦ 
ɩɨɛɭɞɨɜɢ ɩɪɨɝɪɚɦɢ ɤɨɪɢɫɬɭɜɚɧɧɹ ɛɿɛɥɿɨɬɟɱɧɢɦ ɤɚɬɚɥɨɝɨɦ. 

ɇɟɯɚɣ ɭ ɛɚɡɿ ɞɚɧɢɯ ɉɪɨɥɨɝɭ ɦɿɫɬɢɬɶɫɹ ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɤɧɢɝ, 
ɩɪɨ ɬɟ, ɯɬɨ ɿ ɹɤɿ ɤɧɢɝɢ ɜɡɹɜ ɭ ɛɿɛɥɿɨɬɟɰɿ ɿ ɤɨɥɢ ɡɨɛɨɜ'ɹɡɚɧɢɣ ʀɯ ɩɨɜɟɪɧɭɬɢ. 
Ɉɞɢɧ ɿɡ ɡɚɩɢɬɿɜ, ɹɤɿ ɦɨɠɧɚ ɫɮɨɪɦɭɥɸɜɚɬɢ, – ɰɟ ɜɢɞɢ ɩɨɫɥɭɝ, ɹɤɿ ɦɨɠɧɚ 
ɧɚɞɚɬɢ ɤɨɠɧɨɦɭ ɱɢɬɚɱɟɜɿ. Ⱦɟɹɤɿ ɩɨɫɥɭɝɢ, ɹɤɿ ɧɚɡɜɚɧɿ ɨɫɧɨɜɧɢɦɢ, ɞɨɫɬɭɩɧɿ 
ɤɨɠɧɨɦɭ ɱɢɬɚɱɟɜɿ. ȼɨɧɢ ɩɟɪɟɞɛɚɱɚɸɬɶ ɤɨɪɢɫɬɭɜɚɧɧɹ ɤɚɬɚɥɨɝɨɦ ɿ ɞɨɜɿɞɤɨɸ. Ɂ 
ɿɧɲɨɝɨ ɛɨɤɭ, ɞɨɞɚɬɤɨɜɿ ɩɨɫɥɭɝɢ, ɬɚɤɿ, ɹɤ ɤɨɪɢɫɬɭɜɚɧɧɹ ɚɛɨɧɟɧɬɨɦ ɱɢ 
ɨɬɪɢɦɚɧɧɹ ɤɧɢɝ ɡ ɿɧɲɨʀ ɛɿɛɥɿɨɬɟɤɢ, ɦɨɠɧɚ ɧɚɞɚɜɚɬɢ ɱɢɬɚɱɚɦ ɜɢɛɿɪɤɨɜɨ. Ɉɞɧɟ 
ɡ ɬɚɤɢɯ ɩɪɚɜɢɥ ɦɨɝɥɨ ɛ ɩɨɥɹɝɚɬɢ ɜ ɬɨɦɭ, ɳɨ ɹɤɳɨ ɱɢɬɚɱ ɧɟ ɩɨɜɟɪɧɭɜ ɤɧɢɝɭ ɭ 
ɜɤɚɡɚɧɢɣ ɬɟɪɦɿɧ, ɬɨ ɞɨɞɚɬɤɨɜɿ ɩɨɫɥɭɝɢ ɣɨɦɭ ɧɟ ɧɚɞɚɸɬɶɫɹ, ɩɨɤɢ ɤɧɢɝɚ ɧɟ ɛɭɞɟ 
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ɩɨɜɟɪɧɭɬɚ ɜ ɛɿɛɥɿɨɬɟɤɭ. ɉɿɞ ɱɚɫ ɧɚɩɢɫɚɧɧɹ ɮɪɚɝɦɟɧɬɚ ɰɿєʀ ɩɪɨɝɪɚɦɢ ɞɨɰɿɥɶɧɟ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɤɚɧɧɹ. Ɍɟɤɫɬ ɩɪɚɜɢɥɚ, ɹɤɟ ɪɟɚɥɿɡɭє ɰɟɣ ɩɪɨɰɟɫ, 
ɦɨɠɟ ɜɢɝɥɹɞɚɬɢ ɬɚɤ: 

ɩɨɫɥɭɝɢ (ɑɢɬɚɱ, ȼɢɞ_ɩɨɫɥɭɝ):- 
ɤɧɢɝɚ_ɧɟ_ɩɨɜɟɪɧɭɬɚ (ɑɢɬɚɱ, Ʉɧɢɝɚ), !, 
ɨɫɧɨɜɧɿ_ɩɨɫɥɭɝɢ (ȼɢɞ_ɩɨɫɥɭɝ). 
ɩɨɫɥɭɝɢ (ɑɢɬɚɱ, ȼɢɞ_ɩɨɫɥɭɝ):- 
ɡɚɝɚɥьɧɿ_ɩɨɫɥɭɝɢ (ȼɢɞ_ɩɨɫɥɭɝ). 
ɨɫɧɨɜɧɿ_ɩɨɫɥɭɝɢ (ɤɨɪɢɫɬɭɜɚɧɧɹ_ɤɚɬɚɥɨɝɨɦ). 
ɨɫɧɨɜɧɿ_ɩɨɫɥɭɝɢ (ɨɬɪɢɦɚɧɧɹ_ɞɨɜɿɞɨɤ). 
ɞɨɞɚɬɤɨɜɿ_ɩɨɫɥɭɝɢ (ɚɛɨɧɟɦɟɧɬ). 
ɞɨɞɚɬɤɨɜɿ_ɩɨɫɥɭɝɢ (ɦɿɠɛɿɛɥɿɨɬɟɱɧɢɣ_ɚɛɨɧɟɦɟɧɬ). 
ɡɚɝɚɥьɧɿ_ɩɨɫɥɭɝɢ (X):- ɨɫɧɨɜɧɿ_ɩɨɫɥɭɝɢ (X). 
ɡɚɝɚɥьɧɿ_ɩɨɫɥɭɝɢ (X):- ɞɨɞɚɬɤɨɜɿ_ɩɨɫɥɭɝɢ (X). 
ɤɧɢɝɚ_ɧɟ_ɩɨɜɟɪɧɭɬɚ ('Ⱦɠɟɤ_Ʌɿɧɞɟɧ', ɤɧɢɝɚ1905). 
ɤɧɢɝɚ_ɧɟ_ɩɨɜɟɪɧɭɬɚ ('Ɍɚɪɚɫ_ɒɟɜɱɭɤ', ɤɧɢɝɚ89). 
ɱɢɬɚɱ ('Ⱦɠɟɤ_Ʌɿɧɞɟɧ'). 
ɱɢɬɚɱ ('Ɍɚɪɚɫ_ɒɟɜɱɭɤ'). 
əɤɢɣ ɟɮɟɤɬ ɜɿɞ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɤɚɧɧɹ ɭ ɰɶɨɦɭ ɮɪɚɝɦɟɧɬɿ 

ɩɪɨɝɪɚɦɢ? ɉɪɢɩɭɫɬɢɦɨ, ɳɨ є ɩɨɬɪɟɛɚ ɩɟɪɟɝɥɹɧɭɬɢ ɫɩɢɫɨɤ ɜɫɿɯ ɱɢɬɚɱɿɜ ɿ 
ɜɢɡɧɚɱɢɬɢ ɩɨɫɥɭɝɢ, ɹɤɿ ɞɨɫɬɭɩɧɿ ɤɨɠɧɨɦɭ ɡ ɧɢɯ. Ⱦɥɹ ɰɶɨɝɨ ɩɨɬɪɿɛɧɨ 
ɡɜɟɪɧɭɬɢɫɹ ɞɨ ɉɪɨɥɨɝɭ ɿɡ ɡɚɩɢɬɨɦ 

?- ɱɢɬɚɱ (X), ɩɨɫɥɭɝɢ (X,Y). 
ɉɪɨɥɨɝ ɜɢɛɟɪɟ ɩɟɪɲɨɝɨ ɱɢɬɚɱɚ Ⱦɠɟɤɚ Ʌɿɧɞɟɧɚ ɿ ɜɢɹɜɢɬɶ, ɳɨ ɜ ɧɶɨɝɨ є 

ɧɟɩɨɜɟɪɧɭɬɚ ɤɧɢɝɚ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɨɫɥɭɝ, ɹɤɿ ɣɨɦɭ ɞɨɫɬɭɩɧɨ, ɉɪɨɥɨɝ -
ɜɢɤɨɪɢɫɬɚє ɩɟɪɲɟ ɬɜɟɪɞɠɟɧɧɹ ɞɥɹ ɩɪɟɞɢɤɚɬɚ ɩɨɫɥɭɝɢ. ɐɟ ɩɪɢɜɨɞɢɬɶ ɞɨ ɩɨɹɜɢ 
ɧɨɜɨɝɨ ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ – ɤɧɢɝɚ_ɧɟ_ɩɨɜɟɪɧɭɬɚ. ɉɿɫɥɹ ɩɨɲɭɤɭ ɫɟɪɟɞ 
ɮɚɤɬɿɜ ɤɧɢɝɚ_ɧɟ_ɩɨɜɟɪɧɭɬɚ ɜɢɹɜɥɹєɬɶɫɹ, ɳɨ ɩɟɪɲɨɸ ɫɟɪɟɞ ɧɟɩɨɜɟɪɧɭɬɢɯ 
Ⱦɠɟɤɨɦ Ʌɿɧɞɨɧɨɦ ɤɧɢɝ є ɤɧɢɝɚ ɩɿɞ ɧɨɦɟɪɨɦ 1905. ɇɚɫɬɭɩɧɟ ɰɿɥɶɨɜɟ 
ɬɜɟɪɞɠɟɧɧɹ – ɜɿɞɫɿɤɚɧɧɹ. ɐɟ ɬɜɟɪɞɠɟɧɧɹ ɚɜɬɨɦɚɬɢɱɧɨ ɩɨɝɨɞɠɭєɬɶɫɹ ɡ ɛɚɡɨɸ 
ɞɚɧɢɯ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɜ ɫɢɫɬɟɦɿ ɡɚɤɪɿɩɥɸɸɬɶɫɹ ɜɫɿ ɪɿɲɟɧɧɹ, ɩɪɢɣɧɹɬɿ ɡ ɦɨɦɟɧɬɭ 
ɜɢɛɨɪɭ ɩɟɪɲɨɝɨ ɬɜɟɪɞɠɟɧɧɹ ɩɨɫɥɭɝɢ. Ɋɟɡɭɥɶɬɚɬ ɞɿʀ ɜɿɞɫɿɤɚɧɧɹ ɜ ɩɪɚɜɢɥɿ ɞɥɹ 
ɩɪɟɞɢɤɚɬɚ ɩɨɫɥɭɝɢ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɜɫɿ ɰɿɥɿ, ɜɢɛɪɚɧɿ ɡ ɦɨɦɟɧɬɭ, ɤɨɥɢ ɛɭɥɨ 
ɜɡɹɬɟ ɰɟ ɩɪɚɜɢɥɨ, ɡɚɩɚɦ'ɹɬɨɜɭɸɬɶɫɹ ɜ ɫɢɫɬɟɦɿ ɹɤ ɧɟɡɦɿɧɧɿ ɩɿɞ ɱɚɫ ɡɜɨɪɨɬɧɨɝɨ 
ɩɟɪɟɝɥɹɞɭ. Ɍɨɦɭ ɭ ɪɚɡɿ ɫɩɪɨɛɢ ɩɨɜɬɨɪɧɨɝɨ ɩɨɝɨɞɠɟɧɧɹ ɰɿɥɟɣ ɚɥɶɬɟɪɧɚɬɢɜɧɟ 
ɪɿɲɟɧɧɹ ɞɥɹ ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ "ɤɧɢɝɚ_ɧɟ_ɩɨɜɟɪɧɭɬɚ" ɪɨɡɝɥɹɞɚɬɢɫɹ 
ɧɟ ɛɭɞɟ ɿ ɰɿɥɤɨɦ ɪɨɡɭɦɧɨ, ɨɫɤɿɥɶɤɢ ɧɚɫ ɰɿɤɚɜɢɬɶ ɯɨɱɚ ɛ ɨɞɧɚ ɤɧɢɝɚ, ɹɤɚ ɧɟ 
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ɩɨɜɟɪɧɭɬɚ ɱɢɬɚɱɟɦ ɭ ɜɤɚɡɚɧɢɣ ɬɟɪɦɿɧ. Ⱦɪɭɝɟ ɬɜɟɪɞɠɟɧɧɹ ɩɪɟɞɢɤɚɬɚ ɩɨɫɥɭɝɢ 
(ɨɫɤɿɥɶɤɢ ɡɭɫɬɪɿɥɨɫɶ ɜɿɞɫɿɤɚɧɧɹ) ɬɟɠ ɪɨɡɝɥɹɞɚɬɢɫɹ ɧɟ ɛɭɞɟ ɩɿɞ ɱɚɫ 
ɩɟɪɟɩɨɝɨɞɠɟɧɧɹ ɰɿɥɟɣ. ɐɹ ɩɨɜɟɞɿɧɤɚ ɫɢɫɬɟɦɢ ɜ ɬɚɤɨɦɭ ɪɚɡɿ ɬɚɤɨɠ є 
ɪɨɡɭɦɧɨɸ, ɨɫɤɿɥɶɤɢ ɦɢ ɧɟ ɯɨɱɟɦɨ ɩɨɪɨɞɠɭɜɚɬɢ ɪɿɲɟɧɧɹ, ɹɤɿ ɛ ɜɤɚɡɭɜɚɥɢ, ɳɨ 
Ⱦɠɟɤɭ Ʌɿɧɞɟɧɭ ɞɨɫɬɭɩɧɿ ɜɫɿ ɜɢɞɢ ɩɨɫɥɭɝ. Ɉɬɠɟ, ɩɿɞɫɭɦɨɜɭɸɱɢ ɞɿɸ ɦɟɯɚɧɿɡɦɭ 
ɜɿɞɫɿɤɚɧɧɹ ɭ ɬɚɤɨɦɭ ɪɚɡɿ, ɦɨɠɧɚ ɫɤɚɡɚɬɢ, ɳɨ ɱɢɬɚɱ, ɹɤɢɣ ɧɟ ɩɨɜɟɪɧɭɜ ɤɧɢɝɭ, 
ɦɨɠɟ ɤɨɪɢɫɬɭɜɚɬɢɫɶ ɥɢɲɟ ɨɫɧɨɜɧɢɦɢ ɩɨɫɥɭɝɚɦɢ. ɇɟɦɚє ɧɟɨɛɯɿɞɧɨɫɬɿ ɭ 
ɜɢɹɜɥɟɧɧɿ ɜɫɿɯ ɤɧɢɝ, ɧɟ ɩɨɜɟɪɧɭɬɢɯ ɱɢɬɚɱɟɦ, ɹɤ ɿ ɜ ɬɨɦɭ, ɳɨɛ ɪɨɡɝɥɹɞɚɬɢ ɿɧɲɿ 
ɩɪɚɜɢɥɚ ɳɨɞɨ ɩɨɫɥɭɝ ɰɶɨɦɭ ɱɢɬɚɱɟɜɿ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɤɚɧɧɹ 
ɩɪɢɜɟɥɨ ɞɨ ɫɤɨɪɨɱɟɧɧɹ ɪɿɲɟɧɶ, ɹɤɿ ɩɪɢɣɧɹɬɿ ɩɿɫɥɹ ɜɢɛɨɪɭ ɰɿɥɶɨɜɨɝɨ 
ɬɜɟɪɞɠɟɧɧɹ ɩɨɫɥɭɝɢ. ɐɟ ɬɜɟɪɞɠɟɧɧɹ ɧɚɡɢɜɚɸɬɶ ɛɚɬɶɤɿɜɫɶɤɢɦ. Ɏɨɪɦɚɥɶɧɨ 
ɟɮɟɤɬ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɤɚɧɧɹ ɦɨɠɧɚ ɫɮɨɪɦɭɥɸɜɚɬɢ ɬɚɤ. 

əɤɳɨ ɜɿɞɫɿɤɚɧɧɹ ɬɪɚɩɥɹєɬɶɫɹ ɹɤ ɰɿɥɶɨɜɟ ɬɜɟɪɞɠɟɧɧɹ, ɬɨ ɩɿɫɥɹ ɰɶɨɝɨ 
ɫɢɫɬɟɦɚ ɜɠɟ ɧɟ ɦɚє ɦɨɠɥɢɜɨɫɬɿ ɡɦɿɧɢɬɢ ɪɿɲɟɧɧɹ, ɩɪɢɣɧɹɬɿ ɡ ɦɨɦɟɧɬɭ ɩɨɹɜɢ 
ɛɚɬɶɤɿɜɫɶɤɨɝɨ ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ. ȼɫɿ ɚɥɶɬɟɪɧɚɬɢɜɢ ɞɨ ɩɪɢɣɧɹɬɢɯ ɪɿɲɟɧɶ 
ɜɿɞɤɢɞɚɸɬɶɫɹ. Ɉɬɠɟ, ɫɩɪɨɛɚ ɡɧɨɜɭ ɞɨɜɟɫɬɢ ɩɨɝɨɞɠɟɧɿɫɬɶ ɡ ɛɚɡɨɸ ɞɚɧɢɯ ɛɭɞɶ-
ɹɤɨɝɨ ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ ɦɿɠ ɛɚɬɶɤɿɜɫɶɤɢɦ ɿ ɬɜɟɪɞɠɟɧɧɹɦ ! (ɜɿɞɫɿɤɚɧɧɹ) 
ɡɚɡɧɚє ɧɟɜɞɚɱɿ. Ɇɨɠɧɚ ɫɤɚɡɚɬɢ, ɳɨ ɜɫɿ ɰɿ ɪɿɲɟɧɧɹ ɜɿɞɫɿɤɚɸɬɶɫɹ ɚɛɨ 
ɡɚɦɨɪɨɠɭɸɬɶɫɹ, ɿ ɫɢɫɬɟɦɚ ɧɟ ɦɚє ɦɨɠɥɢɜɨɫɬɿ ʀɯ ɡɦɿɧɢɬɢ, ɬɨɛɬɨ ɜɫɿ 
ɚɥɶɬɟɪɧɚɬɢɜɢ ɜɿɞɤɢɞɚɸɬɶɫɹ. ɋɢɦɜɨɥ ɜɿɞɫɿɤɚɧɧɹ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɞɟɹɤɢɣ 
ɪɨɡɞɿɥɶɧɢɤ ɰɿɥɶɨɜɢɯ ɬɜɟɪɞɠɟɧɶ. Ɍɚɤ, ɩɿɞ ɱɚɫ ɨɩɪɚɰɸɜɚɧɧɹ ɤɨɦɛɿɧɚɰɿʀ ɰɿɥɟɣ 

for:- a,b,c,!,d,e.f. 

ɉɪɨɥɨɝ ɛɟɡ ɨɛɦɟɠɟɧɶ ɦɨɠɟ ɜɢɤɨɧɭɜɚɬɢ ɩɨɜɟɪɧɟɧɧɹ ɫɟɪɟɞ ɰɿɥɟɣ a, b, 

c ɞɨɬɢ, ɞɨɤɢ ɧɟ ɩɟɪɟɣɞɟ ɱɟɪɟɡ ! (ɜɿɞɫɿɤɚɧɧɹ) ɿ ɪɨɡɩɨɱɧɟ ɩɨɝɨɞɠɟɧɧɹ d. 

ɉɨɞɚɥɶɲɿ ɩɨɜɟɪɧɟɧɧɹ ɦɨɠɭɬɶ ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɦɿɠ ɰɿɥɹɦɢ d, e, f, 

ɩɪɢɱɨɦɭ ɦɨɠɟ ɛɭɬɢ ɞɨɫɹɝɧɭɬɟ ɧɟɨɞɧɨɪɚɡɨɜɟ ɩɨɝɨɞɠɟɧɧɹ ɤɨɧ'ɸɧɤɰɿʀ ɰɿɥɟɣ. 
Ⱥɥɟ ɹɤɳɨ ɛɭɞɟ ɧɟɜɞɚɱɚ ɩɿɞ ɱɚɫ ɞɨɜɟɞɟɧɧɹ·ɰɿɥɶɨɜɨɝɨ ɬɜɟɪɞɠɟɧɧɹ d, ɳɨ 
ɜɢɤɥɢɱɟ ɩɨɜɟɪɧɟɧɧɹ ɱɟɪɟɡ ɜɿɞɫɿɤɚɧɧɹ ɫɩɪɚɜɚ ɧɚɥɿɜɨ, ɬɨ ɧɿɹɤɢɯ ɫɩɪɨɛ ɧɨɜɨɝɨ 
ɞɨɜɟɞɟɧɧɹ ɰɶɨɝɨ ɬɜɟɪɞɠɟɧɧɹ ɧɟ ɛɭɞɟ, ɚ ɨɬɠɟ ɞɨɜɟɞɟɧɧɹ ɩɨɝɨɞɠɟɧɧɹ 
ɤɨɧ'ɸɧɤɰɿɹ ɰɿɥɟɣ for ɡɚɝɚɥɨɦ ɡɚɡɧɚє ɧɟɜɞɚɱɭ. 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɟɯɚɧɿɡɦ ɜɿɞɫɿɤɚɧɧɹ, ɧɟɨɛɯɿɞɧɨ ɞɟɬɚɥɶɧɨ ɡ’ɹɫɭɜɚɬɢ, ɹɤ 
ɫɚɦɟ ɛɭɞɭɬɶ ɡɚɫɨɜɭɜɚɬɢɫɹ ɩɪɚɜɢɥɚ ɩɪɨɝɪɚɦɢ. Ɉɫɤɿɥɶɤɢ ɞɥɹ ɨɞɧɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɚɜɢɥ ɜɿɞɫɿɤɚɧɧɹ ɦɨɠɟ ɛɭɬɢ ɧɟɲɤɿɞɥɢɜɢɦ ɚɛɨ ɧɚɜɿɬɶ 
ɤɨɪɢɫɧɢɦ, ɬɨ ɞɥɹ ɿɧɲɨɝɨ ɜɨɧɚ ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ ɧɟɩɟɪɟɞɛɚɱɟɧɨɝɨ 
ɪɟɡɭɥɶɬɚɬɭ. ɍ ɪɚɡɿ ɜɜɟɞɟɧɧɹ ɜɿɞɫɿɤɚɧɧɹ, ɹɤɚ ɡɚɛɟɡɩɟɱɭє ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɩɪɨɝɪɚɦɢ ɞɥɹ ɨɞɧɢɯ ɰɿɥɶɨɜɢɯ ɬɜɟɪɞɠɟɧɶ, ɧɟɦɚє ɧɿɹɤɨʀ ɝɚɪɚɧɬɿʀ, ɳɨ ɡɚ ɭɦɨɜɢ 
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ɜɢɧɢɤɧɟɧɧɹ ɧɨɜɢɯ ɰɿɥɶɨɜɢɯ ɬɜɟɪɞɠɟɧɶ ɛɭɞɟ ɜɿɞɛɭɜɚɬɢɫɶ ɳɨ-ɧɟɛɭɞɶ ɪɨɡɭɦɧɟ. 
Ⱦɥɹ ɧɚɞɿɣɧɨɫɬɿ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ ɭ ɪɚɡɿ ɩɨɹɜɢ ɧɨɜɢɯ ɩɪɚɜɢɥ ɧɟɨɛɯɿɞɧɨ 
ɩɟɪɟɝɥɹɞɚɬɢ ɜɫɿ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɤɚɧɧɹ. 

3.4.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ 

1. Ɂɚ ɤɭɪɫɨɦ ɥɟɤɰɿɣ ɩɨɜɬɨɪɢɬɢ ɬɟɨɪɟɬɢɱɧɢɣ ɦɚɬɟɪɿɚɥ, ɩɨɜ'ɹɡɚɧɢɣ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɤɚɧɧɹ ɩɿɞ ɱɚɫ ɧɚɩɢɫɚɧɧɹ ɉɪɨɥɨɝ-ɩɪɨɝɪɚɦ. 

2. ɇɚɩɢɫɚɬɢ ɬɚ ɜɜɟɫɬɢ ɜ ɤɨɦɩ'ɸɬɟɪ ɩɪɨɝɪɚɦɭ ɧɚɞɚɧɧɹ ɩɨɫɥɭɝ ɱɢɬɚɱɚɦ, 
ɩɟɪɟɞɛɚɱɚɸɱɢ ɞɨɞɚɬɤɨɜɿ ɩɨɫɥɭɝɢ ɱɢɬɚɱɚɦ, ɹɤɿ ɫɜɨєɱɚɫɧɨ ɩɨɜɟɪɬɚɥɢ ɜɫɿ 
ɤɧɢɠɤɢ ɿ ɧɚɜɱɚɸɬɶɫɹ ɧɚ ɜɿɞɦɿɧɧɨ. 

3. ȼɥɚɫɧɟ ɿɦ'ɹ ɜɜɟɫɬɢ ɜ ɛɚɡɭ ɞɚɧɢɯ ɩɪɨɝɪɚɦɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɧɭ ɫɜɨєʀ 
ɭɫɩɿɲɧɨɫɬɿ. 

4. ȼɿɞɥɚɝɨɞɢɬɢ ɩɪɨɝɪɚɦɭ ɬɚ ɡɚɩɭɫɬɢɬɢ ɧɚ ɜɢɤɨɧɚɧɧɹ. 
5. Ɉɬɪɢɦɚɬɢ ɞɚɧɿ ɩɪɨ ɜɫɿ ɜɥɚɫɧɿ ɧɟɩɨɜɟɪɧɭɬɿ ɤɧɢɝɢ ɬɚ ɦɨɠɥɢɜɿ ɩɨɫɥɭɝɢ 

ɞɥɹ ɫɟɛɟ. 
6. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɪɨ ɪɨɛɨɬɭ.  

3.4.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. ɋɭɬɶ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɤɚɧɧɹ. 
2. ɋɩɨɫɨɛɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɤɚɧɧɹ. 
3. ɓɨ ɜɿɞɛɭɞɟɬɶɫɹ, ɹɤɳɨ ɜ ɩɟɪɲɨɦɭ ɩɪɚɜɢɥɿ ɩɪɟɞɢɤɚɬɚ "ɩɪɢєɞɧɚɬɢ"  

ɜɢɤɨɪɢɫɬɚɬɢ  ɜɿɞɫɿɱɤɭ? 
4. əɤɢɣ ɩɪɟɞɢɤɚɬ ɱɢ ɤɨɦɛɿɧɚɰɿɹ ɜɛɭɞɨɜɚɧɢɯ ɩɪɟɞɢɤɚɬɿɜ ɞɚє ɡɦɨɝɭ ɜ 

ɪɹɞɿ ɜɢɩɚɞɤɿɜ ɡɚɦɿɧɢɬɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɟɞɢɤɚɬɚ   '!' ? 
5. ɋɭɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɤɚɧɧɹ ɡ ɜɛɭɞɨɜɚɧɢɦ ɩɪɟɞɢɤɚɬɨɦ fail. 
6. Ɂɚɩɢɫɚɬɢ ɩɪɟɞɢɤɚɬ ɤɿɥьɤɿɫɬь_ɪɨɞɢɱɿɜ (X,Y) ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 

ɦɟɯɚɧɿɡɦɭ ɜɿɞɫɿɤɚɧɧɹ ɿ  ɛɟɡ ɧɶɨɝɨ. ɉɨɪɿɜɧɹɬɢ ʀɯ ɟɮɟɤɬɢɜɧɿɫɬɶ. 
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3.5. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 5.  ɉɪɨɝɪɚɦɚ ɩɨɛɭɞɨɜɢ 

ɟɥɟɦɟɧɬɚɪɧɢɯ ɝɟɨɦɟɬɪɢɱɧɢɯ ɡɨɛɪɚɠɟɧь 

Ɇɟɬɚ: ɇɚɛɭɬɢ ɧɚɜɢɤɿ-ɜ ɩɪɚɤɬɢɱɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɪɚɮɿɱɧɢɯ 
ɦɨɠɥɢɜɨɫɬɟɣ  ɫɟɪɟɞɨɜɢɳɚ Ɍɭɪɛɨ-ɉɪɨɥɨɝ. 

3.5.1. Ɍɟɨɪɟɬɢɧɿ ɜɿɞɨɦɨɫɬɿ 
Ƚɪɚɮɿɱɧɿ ɡɚɫɨɛɢ ɫɟɪɟɞɨɜɢɳɚ Ɍɭɪɛɨ-ɉɪɨɥɨɝ ɜɨɥɨɞɿɸɬɶ ɩɨɬɭɠɧɢɦɢ 

ɦɨɠɥɢɜɨɫɬɹɦɢ, ɳɨ ɞɚɸɬɶ ɡɦɨɝɭ ɫɬɜɨɪɸɜɚɬɢ ɧɚ ɟɤɪɚɧɿ ɡɨɛɪɚɠɟɧɧɹ ɜɢɫɨɤɨʀ 
ɬɨɱɧɨɫɬɿ. 

Ƚɪɚɮɿɱɧɿ ɩɪɟɞɢɤɚɬɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ ɩɿɞɬɪɢɦɭɸɬɶ ɤɨɥɶɨɪɨɜɢɣ ɝɪɚɮɿɱɧɢɣ 
ɚɞɚɩɬɟɪ (CGA) ɮɿɪɦɢ IBM - ɪɨɡɲɢɪɟɧɢɣ ɝɪɚɮɿɱɧɢɣ ɚɞɚɩɬɟɪ (EGA) ɮɿɪɦɢ 

IBM, ɚ ɬɚɤɨɠ ɫɭɦɿɫɧɿ ɡ ɧɢɦ. 
Ʉɟɪɭɜɚɧɧɹ ɝɪɚɮɿɱɧɢɦɢ ɪɟɠɢɦɚɦɢ ɿ ɤɨɥɶɨɪɚɦɢ ɜ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ 

ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɚɪɚɦɟɬɪɿɜ, ɹɤɿ ɡɚɞɚɸɬɶ ɭ ɩɪɟɞɢɤɚɬɚɯ graphics 

ɿ makewindow. ɉɪɟɞɢɤɚɬɢ dot ɿ line ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɡɨɛɪɚɠɟɧɧɹ 
ɨɛ'єɤɬɿɜ ɜ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ. 

Ɇɨɧɿɬɨɪ ɤɨɦɩ'ɸɬɟɪɚ ɜ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦ· ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɩɨ-
ɜɟɪɯɧɸ, ɳɨ ɫɤɥɚɞɟɧɚ ɡ ɞɪɿɛɧɢɯ ɥɚɦɩɨɱɨɤ, ɹɤ· ɫɜɿɬɹɬɶɫɹ ɪɿɡɧɢɦɢ ɤɨɥɶɨɪɚɦɢ. ɐɿ 
ɟɥɟɦɟɧɬɢ ɧɚɡɢɜɚɸɬɶɫɹ ɩɿɤɫɟɥɹɦɢ (pixels). Ʉɿɥɶɤɿɫɬɶ ɩɿɤɫɟɥɿɜ ɟɤɪɚɧɚ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɪɟɠɢɦɨɦ ɪɨɛɨɬɢ ɝɪɚɮɿɱɧɨɝɨ ɚɞɚɩɬɟɪɚ. əɤ CGA ɬɚɤ ɿ EGA ɦɚɸɬɶ 
ɪɟɠɢɦɢ ɪɨɛɨɬɢ ɡ ɫɟɪɟɞɧɶɨɸ ɬɚ ɜɢɫɨɤɨɸ ɪɨɡɞɿɥɶɧɨɸ ɡɞɚɬɧɿɫɬɸ. ɍ ɪɚɡɿ 
ɫɟɪɟɞɧɶɨɝɨ ɪɨɡɞɿɥɟɧɧɹ ɟɤɪɚɧ ɞɿɥɢɬɶɫɹ ɧɚ 320 ɩɿɤɫɟɥɿɜ ɩɨ ɝɨɪɢɡɨɧɬɚɥɿ ɿ  
200 ɩɿɤɫɟɥɿɜ ɩɨ ɜɟɪɬɢɤɚɥɿ; ɩɪɢ ɜɢɫɨɤɨɦɭ ɪɨɡɞɿɥɟɧɧɿ – ɧɚ 640 ɩɿɤɫɟɥɿɜ ɩɨ 
ɝɨɪɢɡɨɧɬɚɥɿ ɬɚ 200 ɩɨ ɜɟɪɬɢɤɚɥɿ. Ⱦɥɹ ɦɨɧɿɬɨɪɚ EGA ɿɫɧɭє ɪɟɠɢɦ ɡ 
ɩɨɤɪɚɳɟɧɢɦ ɪɨɡɞɿɥɟɧɧɹɦ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɪɨɡɞɿɥɟɧɧɹ ɟɤɪɚɧɭ ɧɚ 640 ɩɿɤɫɟɥɿɜ 
ɩɨ ɝɨɪɢɡɨɧɬɚɥɿ ɿ 350 ɩɿɤɫɟɥɿɜ ɩɨ ɜɟɪɬɢɤɚɥɿ. 

ɋɬɜɨɪɟɧɧɹ ɝɪɚɮɿɱɧɢɯ ɡɨɛɪɚɠɟɧɶ ɭ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɪɨɡɩɨɱɢɧɚєɬɶɫɹ ɡ 
ɩɟɪɟɜɟɞɟɧɧɹ ɟɤɪɚɧɚ ɭ ɝɪɚɮɿɱɧɢɣ ɪɟɠɢɦ ɪɨɛɨɬɢ. Ⱦɥɹ ɰɶɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɩɪɟɞɢɤɚɬ graphics ɬɚɤɨʀ ɮɨɪɦɢ: 

graphics (Mode, Palette, Color). 

ɉɚɪɚɦɟɬɪ Mode - ɰɿɥɟ ɱɢɫɥɨ ɜɿɞ 1 ɞɨ 5 ɞɥɹ ɜɢɛɨɪɭ ɝɪɚɮɿɱɧɨɝɨ ɪɟɠɢɦɭ.  
Ɇɨɧɿɬɨɪ CGA ɩɿɞɬɪɢɦɭє ɪɟɠɢɦ ɪɨɛɨɬɢ 1, 2, EGA - 3, 4, 5. 
ɉɚɪɚɦɟɬɪ Palette є ɰɿɥɢɦ ɱɢɫɥɨɦ ɡ ɦɨɠɥɢɜɢɦ ɡɧɚɱɟɧɧɹɦ 0 ɿ 1 ɬɚ ɜɢ-

ɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɡɚɞɚɧɧɹ ɨɞɧɿєʀ ɡ ɞɜɨɯ ɤɨɥɶɨɪɨɜɢɯ ɩɚɥɿɬɪ. 
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ɉɚɪɚɦɟɬɪ Color є ɰɿɥɢɦ ɱɢɫɥɨɦ ɞɥɹ ɡɚɞɚɧɧɹ ɤɨɥɶɨɪɿɜ ɧɚ ɝɪɚɮɿɱɧɨɦɭ 
ɞɢɫɩɥɟʀ. Ɋɟɠɢɦ ɪɨɛɨɬɢ 3, 4, 5 ɞɚɫɬɶ ɡɦɨɝɭ ɜɢɛɨɪɭ 16 ɤɨɶɨɪɿɜ; ɪɟɠɢɦ 1 – 4 
ɤɨɥɶɨɪɢ; ɪɟɠɢɦ 2 – 1 ɤɨɥɿɪ. 

Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɜɿɤɧɚ ɜ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɟɞɢɤɚɬ 
makewindow ɬɚɤɨʀ ɫɢɧɬɚɤɫɢɱɧɨʀ ɮɨɪɦɢ: 

makewindow (Window_number, Screen_attribute, 

 Frame_attribute, Frame_string, 

Starting_row, Starting_column, 

Window_height, Window_width). 

ɉɚɪɚɦɟɬɪ Window_number – ɰɿɥɟ ɱɢɫɥɨ, ɿɞɟɧɬɢɮɿɤɭє ɜɿɤɧɨ ɜ ɩɪɨɝɪɚɦ·. 

ɉɚɪɚɦɟɬɪ String_attribute ɨɛɱɢɫɥɸєɬɶɫɹ ɩɿɞɫɭɦɭɜɚɧɧɹɦ ɡɧɚɱɟɧɶ, ɳɨ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɧɟɨɛɯɿɞɧɢɦ ɤɨɥɶɨɪɚɦ ɮɨɧɭ ɿ ɬɟɤɫɬɭ. Ⱥɥɟ ɤɨɥɿɪ ɮɨɧɭ ɭ 
ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ ɬɚɤɢɣ ɫɚɦɢɣ, ɹɤ ɿ ɤɨɥɿɪ ɜɫɶɨɝɨ ɬɟɤɫɬɭ. Ɉɬɠɟ, ɦɨɠɧɚ 
ɭɩɪɚɜɥɹɬɢ ɥɢɲɟ ɤɨɥɶɨɪɨɦ ɬɟɤɫɬɭ ɪɚɡɨɦ ɿɡ ɩɚɪɚɦɟɬɪɨɦ Palette ɩɪɟɞɢɤɚɬɭ 

graphics. 

ɉɚɪɚɦɟɬɪ Frame_attribute ɜɢɡɧɚɱɚє ɤɨɥɿɪ ɪɚɦɤɢ ɪɚɡɨɦ ɡ 
ɩɚɪɚɦɟɬɪɨɦ Palette ɩɪɟɞɢɤɚɬɚ graphics. 

ɉɚɪɚɦɟɬɪ Starting_row – ɰɿɥɟ ɱɢɫɥɨ, ɹɤɟ ɜɢɡɧɚɱɚє ɜɟɪɯɧɿɣ ɪɹɞɨɤ 
ɫɬɜɨɪɸɜɚɧɨɝɨ ɜɿɤɧɚ. Ƀɨɝɨ ɦɚɤɫɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ 24. 

ɉɚɪɚɦɟɬɪ Starting_column ɜɤɚɡɭє ɤɪɚɣɧɿɣ ɥɿɜɢɣ ɫɬɨɜɩɱɢɤ ɜɿɤɧɚ. 
Ɂɧɚɱɟɧɧɹ ɰɶɨɝɨ ɚɪɝɭɦɟɧɬɭ ɦɨɠɟ ɡɦɿɧɸɜɚɬɢɫɶ ɜɿɞ 0 ɞɨ 79. 

ɉɚɪɚɦɟɬɪ Window_height – ɰɿɥɟ ɱɢɫɥɨ, ɳɨ ɜɤɚɡɭє ɧɚ ɤɿɥɶɤɿɫɬɶ ɪɹɞɤɿɜ, 
ɹɤɿ ɡɚɣɦɚє ɜɿɤɧɨ. Ɇɚɤɫɢɦɚɥɶɧɨ ɦɨɠɥɢɜɟ ɱɢɫɥɨ ʀɯ 25. 

ɉɚɪɚɦɟɬɪ Window_width – ɰɿɥɟ ɱɢɫɥɨ, ɳɨ ɜɤɚɡɭє ɧɚ ɤɿɥɶɤɿɫɬɶ 
ɫɬɨɜɩɰɿɜ, ɹɤ· ɡɚɦɚɥɸє ɜɿɤɧɨ. Ɇɚɤɫɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɚɪɝɭɦɟɧɬɭ 80. 

Ⱦɥɹ ɩɟɪɟɯɨɞɭ ɜɿɞ ɨɞɧɨɝɨ ɜɿɤɧɚ ɞɨ ɿɧɲɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɟɞɢɤɚɬ 
gotowindow (Window_number), ɞɟ Window_number – ɧɨɦɟɪ ɜɿɤɧɚ, ɹɤɢɣ 

ɣɨɦɭ ɩɪɢɫɜɨɸєɬɶɫɹ ɩɿɞ ɱɚɫ ɣɨɝɨ ɫɬɜɨɪɟɧɧɹ. Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɜɿɤɧɚ ɜɿɞ ɬɟɤɫɬɨɜɨʀ 
ɬɚ ɝɪɚɮɿɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɟɞɢɤɚɬ clearwindow, ɹɤɢɣ ɧɟ 
ɦɚє ɧɿɹɤɢɯ ɩɚɪɚɦɟɬɪɿɜ. Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɜɿɤɧɚ ɡ ɟɤɪɚɧɚ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɩɪɟɞɢɤɚɬ removewindow. əɤɳɨ ɡɚ ɰɢɦ ɜɿɤɧɨɦ є ɿɧɲɟ ɜɿɤɧɨ , ɬɨ ɜɨɧɨ 
ɡ'ɹɜɥɹєɬɶɫɹ ɧɚ ɟɤɪɚɧ·. əɤɳɨ ɜɢɞɚɥɟɧɟ ɜɿɤɧɨ є ɨɫɬɚɧɧɿɦ, ɬɨ ɧɚ ɟɤɪɚɧɿ 
ɡ'ɹɜɥɹєɬɶɫɹ ɡɨɛɪɚɠɟɧɧɹ, ɹɤɟ ɛɭɥɨ ɧɚ ɦɨɧɿɬɨɪɿ ɞɨ ɩɨɱɚɬɤɭ ɫɬɜɨɪɟɧɧɹ ɜɿɤɨɧ. 

Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɡɨɛɪɚɠɟɧɶ ɧɚ ɟɤɪɚɧɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɟɞɢɤɚɬɢ line ɿ 
dot. ɉɪɟɞɢɤɚɬ line ɦɚє ɮɨɪɦɭ 

line (Row_1, Column_1, Row_2, Column_2, Color), 
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ɚ ɩɪɟɞɢɤɚɬ dot ɨɩɢɫɭєɬɶɫɹ ɬɚɤ 
dot (Row, Column, Palette_color). 

ɍɫɿ ɩɚɪɚɦɟɬɪɢ ɰɢɯ ɩɪɟɞɢɤɚɬɿɜ є ɰɿɥɢɦɢ ɱɢɫɥɚɦɢ. 
ɉɚɪɚɦɟɬɪɢ, ɳɨ ɜɤɚɡɭɸɬɶ ɪɹɞɨɤ (row) ɿ ɫɬɨɜɩɟɰɶ (column) ɡɚɞɚɸɬɶ 

ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɿɧɰɟɜɢɯ ɬɨɱɨɤ ɥɿɧɿʀ ɞɥɹ ɩɪɟɞɢɤɚɬɚ line ɿ ɩɨɥɨɠɟɧɧɹ ɤɪɚɩɤɢ 

ɞɥɹ ɩɪɟɞɢɤɚɬɚ dot. ɉɚɪɚɦɟɬɪ Palette_color, ɹɤ ɩɪɚɜɢɥɨ, ɡɚɞɚє ɤɨɥɿɪ ɥɿɧɿʀ 
ɚɛɨ ɤɪɚɩɤɢ. 

ɍ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ ɤɨɨɪɞɢɧɚɬɢ ɬɨɱɤɢ ɧɚ ɟɤɪɚɧɿ ɡɦɿɧɸɸɬɶɫɹ ɜɿɞ 0 ɞɨ 
31999 ɩɨ ɝɨɪɢɡɨɧɬɚɥɿ·ɬɚ ɜɟɪɬɢɤɚɥɿ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɝɪɚɮɿɱɧɢɯ ɩɪɟɞɢɤɚɬɿɜ line ɿ dot ɞɚє ɡɦɨɝɭ ɫɬɜɨɪɸɜɚɬɢ 

ɝɪɚɮɿɱɧɿ ɨɛ'єɤɬɢ ɩɪɨɫɬɨʀ ɿ ɫɤɥɚɞɧɨʀ ɮɨɪɦɢ. Ⱦɨ ɰɢɯ ɩɪɨɫɬɢɯ ɧɚɥɟɠɚɬɶ 
ɩɪɹɦɨɤɭɬɧɢɤ, ɬɪɢɤɭɬɧɢɤ, ɤɨɥɨ ɬɚ ɟɥɿɩɫ. ɇɚ ʀɯ ɨɫɧɨɜɿ ɦɨɠɧɚ ɛɭɞɭɜɚɬɢ 
ɡɨɛɪɚɠɟɧɧɹ ɞɟɪɟɜ, ɛɭɞɢɧɤɿɜ, ɩɟɣɡɚɠɿɜ. 

əɤ ɩɪɢɤɥɚɞ ɩɨɛɭɞɨɜɢ ɡɨɛɪɚɠɟɧɧɹ ɩɪɹɦɨɤɭɬɧɢɤɚ ɭ ɜɟɪɯɧɿɣ ɥɿɜɿɣ ɱɚɫɬɢɧɿ 
ɟɤɪɚɧɚ ɧɚɜɟɞɟɧɨ ɬɚɤɢɣ ɩɪɟɞɢɤɚɬ, ɜ ɹɤɨɦɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɤɿɥɶɤɚ ɩɪɟɞɢɤɚɬɿɜ 
line: 

draw_a_rectange:- line (2000, 2000, 2000, 1200, 

1), 

line (2000, 1200, 800, 1200, 1), 

line (800, 1200, 800, 2000, 1), 

line (800, 2000, 2000, 2000, 1). 

Ⱦɥɹ ɡɨɛɪɚɠɟɧɧɹ ɜɟɪɲɢɧ ɬɪɢɤɭɬɧɢɤɚ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɬɚɤɿ ɬɪɢ 
ɩɪɟɞɢɤɚɬɢ: 

dot (2000, 2000, 1). 

dot (2000, 3000, 1). 

dot (1000, 3000, 1). 

ɇɚɫɬɭɩɧɢɣ ɩɪɢɤɥɚɞ – ɰɟ ɡɨɛɪɚɠɟɧɧɹ ɤɨɥɚ, ɹɤɟ ɬɟɠ ɧɚɥɟɠɢɬɶ ɞɨ ɩɪɨɫɬɢɯ 
ɮɿɝɭɪ. ȼɫɿ ɬɨɱɤɢ ɤɨɥɚ ɪɿɜɧɨɜɿɞɞɚɥɟɧɿ ɜɿɞ ɰɟɧɬɪɚ. Ɍɨɦɭ ɤɨɨɪɞɢɧɚɬɢ Column ɿ 
Row ɞɥɹ ɛɭɞɶ-ɹɤɨʀ ɬɨɱɤɢ ɦɨɠɭɬɶ ɛɭɬɢ ɪɨɡɪɚɯɨɜɚɧɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɚɞɿɭɫɚ ɿ 
ɤɨɨɪɞɢɧɚɬɢ ɰɟɧɬɪɚ Center_column ɿ Center_row. ȼɢɤɨɧɭɸɬɶɫɹ ɬɚɤɿ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ: 

Row = Center_row - R * cos A, 

Column = Center_column + R * sin A. 

Ⱦɥɹ ɤɨɥɚ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɚ A ɡɦɚɧɸєɬɶɫɹ ɜɿɞ 0 ɞɨ 6.283 ɪɚɞ. əɤɳɨ 
ɡɛɿɥɶɲɭɜɚɬɢ ɩɚɪɚɦɟɬɪ A ɧɚ 0.02 ɪɚɞ, ɬɨ ɨɬɪɢɦɚєɦɨ ɛɥɢɡɶɤɨ 314 ɬɨɱɨɤ ɤɨɥɚ. 
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ɉɿɫɥɹ ɨɞɟɪɠɚɧɧɹ ɡɧɚɱɟɧɶ Row ·ɿ Column ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɟɞɢɤɚɬɚ dot ɦɨɠɧɚ 
ɜɢɛɪɚɬɢ ɬɨɱɤɭ ɛɚɠɚɧɨɝɨ ɤɨɥɶɨɪɭ. 

ɉɿɞ ɱɚɫ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɤɨɦɩ'ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ 
ɞɟɹɤɿ ɬɟɯɧɿɱɧɿ ɚɫɩɟɤɬɢ, ɳɨ ɭɫɤɥɚɞɧɸɸɬɶ ɡɚɜɞɚɧɧɹ ɩɪɨɝɪɚɦɿɫɬɚ. Ɋɨɡɪɨɛɧɢɤɢ 
ɝɪɚɮɿɱɧɢɯ ɦɨɧɿɬɨɪɿɜ ɿ ɚɞɚɩɬɟɪɿɜ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɟɳɨ ɿɧɲɭ ɲɤɚɥɭ ɝɨɪɢ-
ɡɨɧɬɚɥɶɧɢɯ ɿ ɜɟɪɬɢɤɚɥɶɧɢɯ ɪɨɡɦɿɪɿɜ. ɐɿ ɪɨɡɦɿɪɢ ɦɚɫɲɬɚɛɭɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɩɚɪɚɦɟɬɪɚ, ɹɤɢɣ ɧɚɡɢɜɚєɬɶɫɹ ɜɢɞɨɜɢɦ ɜɿɞɧɨɲɟɧɧɹɦ (aspect ratio), ɿ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɜɿɞɧɨɲɟɧɧɹɦ ɜɢɫɨɬɢ ɟɤɪɚɧɚ ɞɨ ɣɨɝɨ ɲɢɪɢɧɢ. Ⱦɥɹ ɛɿɥɶɲɨɫɬɿ 
ɟɤɪɚɧɿɜ ɰɟ ɜɿɞɧɨɲɟɧɧɹ ɫɬɚɧɨɜɢɬɶ 5/7. əɤɳɨ ɡɨɛɪɚɡɢɬɢ ɤɨɥɨ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɧɚɜɟɞɟɧɢɯ ɪɿɜɧɹɧɶ, ɬɨ ɨɬɪɢɦɚєɦɨ ɟɥɿɩɫ. Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɜɢɞɨɜɨɝɨ ɜɿɞɧɨɲɟɧɧɹ 
ɩɟɪɲɟ ɪɿɜɧɹɧɧɹ ɦɨɠɧɚ ɩɨɞɚɬɢ ɭ ɜɢɝɥɹɞɿ 

Row = Center_row - 1.4 * R * cos A. 

Ɍɪɟɛɚ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɤɨɟɮɿɰɿєɧɬ ɜ ɰɶɨɦɭ ɪɿɜɧɹɧɧɿ ɦɨɠɟ ɡɦɿɧɸɜɚɬɢɫɹ 
ɡɚɥɟɠɧɨ ɜɿɞ ɬɢɩɭ ɦɨɧɿɬɨɪɚ. 

 

3.5.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ 
1. Ɂɚ ɤɭɪɫɨɦ ɥɟɤɰɿɣ ɩɨɜɬɨɪɢɬɢ ɦɚɬɟɪɿɚɥ, ɩɨɜ'ɹɡɚɧɢɣ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 

ɝɪɚɮɿɱɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. 
2. ɇɚɩɢɫɚɬɢ ɬɚ ɜɜɟɫɬɢ ɜ ɤɨɦɩ'ɸɬɟɪ ɩɪɨɝɪɚɦɭ, ɹɤɚ ɡɚɛɟɡɩɟɱɭє ɩɨɛɭɞɨɜɭ 

ɬɪɢɤɭɬɧɢɤɚ ɭ ɜɟɪɯɧɿɣ ɥɿɜɿɣ ɱɚɫɬɢɧɿ ɟɤɪɚɧɚ, ɤɜɚɞɪɚɬɚ ɭ ɜɟɪɯɧɿɣ ɩɪɚɜɿɣ ɱɚɫɬɢɧɿ 
ɟɤɪɚɧɚ, ɪɨɦɛɚ ɜ ɧɢɠɧɿɣ ɥɿɜɢɣ ɱɚɫɬɢɧɿ ɟɤɪɚɧɚ, ɤɨɥɚ ɭ ɩɪɚɜɿɣ ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ 
ɟɤɪɚɧɚ ɬɚ ɟɥɿɩɫɚ ɜ ɰɟɧɬɪɿ ɟɤɪɚɧɚ, ɡɚɛɟɡɩɟɱɢɜɲɢ ɧɟ ɩɟɪɟɤɪɢɬɬɹ ɰɢɯ ɮɿɝɭɪ. 

3. ȼɿɞɥɚɝɨɞɢɬɢ ɩɪɨɝɪɚɦɭ ɬɚ ɡɚɩɭɫɬɢɬɢ ʀʀ ɧɚ ɜɢɤɨɧɚɧɧɹ. 
4. ɉɪɨɟɤɫɩɟɪɢɦɟɧɬɭɜɚɬɢ ɡ ɜɢɛɨɪɨɦ ɤɨɥɶɨɪɭ ɮɿɝɭɪ, ɩɪɚɰɸɸɱɢ ɜ ɪɟɠɢɦɚɯ 

ɡ ɪɿɡɧɨɸ ɪɨɡɞɿɥɶɧɨɸ ɡɞɚɬɧɿɫɬɸ. 
5. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɪɨ ɪɨɛɨɬɭ.  
 

3.5.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. əɤɿ ɦɨɠɥɢɜɿ ɪɟɠɢɦɢ ɪɨɛɨɬɢ ɤɨɦɩ'ɸɬɟɪɚ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɝɪɚɮɿɱɧɢɯ 
ɡɨɛɪɚɠɟɧɶ? 

2. ɉɪɢɡɧɚɱɟɧɧɹ ɩɪɟɞɢɤɚɬɿɜ makewindow ɬɚ graphics ɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ʀɯ   
ɩɚɪɚɦɟɬɪɿɜ. 

3. əɤɿ ɨɫɧɨɜɧɿ ɩɪɟɞɢɤɚɬɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɡɨɛɪɚɠɟɧɧɹ ɩɪɨɫɬɢɯ 
ɮɿɝɭɪ? 

4. ɓɨ ɬɚɤɟ ɤɨɟɮɿɰɿєɧɬ ɜɢɞɨɜɨɝɨ ɜɿɞɧɨɲɟɧɧɹ? 
5. Ɂɚɩɢɫɚɬɢ ɦɨɞɭɥɶ ɩɨɛɭɞɨɜɢ ɟɥɿɩɫɚ ɜ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ. 
6. əɤ ɡɦɿɧɢɬɶɫɹ ɡɨɛɪɚɠɟɧɧɹ, ɹɤɳɨ ɜ ɩɪɨɝɪɚɦɿ ɩɨɛɭɞɨɜɢ ɟɥɿɩɫɚ ɜɪɚɯɭɜɚɬɢ    

ɤɨɟɮɿɰɿєɧɬ ɜɢɞɨɜɨɝɨ ɜɿɞɧɨɲɟɧɧɹ?  
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3.6. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 6.  Ɉɩɢɫɚɧɧɹ ɩɿɞɯɨɞɿɜ ɞɨ ɩɨɛɭɞɨɜɢ 

ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ 

 

Ɇɟɬɚ: Ɉɫɜɨʀɬɢ ɨɫɧɨɜɧɿ ɩɿɞɯɨɞɢ ɞɨ ɩɨɛɭɞɨɜɢ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ ɬɚ 
ɧɚɛɭɬɢ  ɩɪɚɤɬɢɱɧɢɯ ɧɚɜɢɤɿɜ ʀɯ ɪɟɚɥɿɡɚɰɿʀ ɜ ɫɟɪɟɞɨɜɢɳɿ· Ɍɭɪɛɨ ɉɪɨɥɨɝ. 

3.6.1. Ɍɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ 
ȿɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ – ɰɟ ɤɨɦɩ'ɸɬɟɪɧɚ ɩɪɨɝɪɚɦɚ, ɹɤɚ ɜ ɞɟɹɤɿɣ ɝɚɥɭɡɿ ɡɧɚɧɶ 

ɩɪɨɹɜɥɹє ɪɿɜɟɧɶ ɩɿɡɧɚɧɶ, ɹɤɢɣ ɪɿɜɧɨɡɧɚɱɧɢɣ ɪɿɜɧɸ ɩɿɡɧɚɧɧɹ ɥɸɞɢɧɢ-ɟɤɫɩɟɪɬɚ 
əɤ ɩɪɚɜɢɥɨ, ɰɹ ɝɚɥɭɡɶ ɡɧɚɧɶ є ɞɨɜɨɥɿ ɜɭɡɶɤɨɸ, ɚɥɟ ɤɿɥɶɤɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɶ 
ɧɚɞɡɜɢɱɚɣɧɨ ɜɟɥɢɤɚ. ɐɟ ɿ ɪɨɡɭɦɿɧɧɹ ɦɨɜɢ, ɿ ɚɧɚɥɿɡ ɡɨɛɪɚɠɟɧɶ, ɩɪɨɝɧɨɡ ɩɨɝɨɞɢ 
ɿ ɦɟɞɢɱɧɚ ɞɿɚɝɧɨɫɬɢɤɚ, ɪɨɡɪɨɛɤɚ ɿɧɬɟɝɪɚɥɶɧɢɯ ɫɯɟɦ ɿ ɦɨɞɟɥɸɜɚɧɧɹ ɫɤɥɚɞɧɢɯ 
ɩɪɨɰɟɫɿɜ ɬɚ ɛɚɝɚɬɨ ɿɧɲɢɯ. 

Ⱦɥɹ ɡɞɿɣɫɧɟɧɧɹ ɟɤɫɩɟɪɬɢɡɢ ɤɨɦɩ'ɸɬɟɪɧɚ ɩɪɨɝɪɚɦɚ ɩɨɜɢɧɧɚ ɛɭɬɢ ɡɞɚɬɧɚ 
ɪɨɡɜ'ɹɡɭɜɚɬɢ ɡɚɞɚɱɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɥɨɝɿɱɧɨɝɨ ɜɢɫɧɨɜɤɭ ɿ ɨɬɪɢɦɭɜɚɬɢ ɧɚɞɿɣɧɿ 
ɪɟɡɭɥɶɬɚɬɢ. Ʉɪɿɦ ɰɶɨɝɨ, ɫɢɫɬɟɦɚ ɩɨɜɢɧɧɚ ɦɚɬɢ ɞɨɫɬɭɩ ɞɨ ɛɚɡɢ ɮɚɤɬɿɜ, ɹɤɿ 
ɧɚɡɢɜɚɸɬɶɫɹ ɛɚɡɨɸ ɡɧɚɧɶ. ɉɿɞ ɱɚɫ ɤɨɧɫɭɥɶɬɚɰɿʀ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ  ɩɨɜɢɧɧɚ 
ɜɦɿɬɢ ɪɨɛɢɬɢ ɜɢɫɧɨɜɤɢ ɡ ɿɧɮɨɪɦɚɰɿʀ, ɹɤɚ ɦɿɫɬɢɬɶɫɹ ɜ ɛɚɡɿ ɡɧɚɧɶ, ɚ ɤɪɿɦ ɬɨɝɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɿ ɬɭ ɿɧɮɨɪɦɚɰɿɸ, ɹɤɚ ɜɢɧɢɤɚє ɜ ɯɨɞɿ ɤɨɧɫɭɥɶɬɚɰɿʀ. Ɉɬɠɟ, 
ɟɤɫɩɟɪɬɧɭ ɫɢɫɬɟɦɭ ɦɨɠɧɚ ɩɨɞɚɬɢ ɭ ɜɢɝɥɹɞɿ ɬɪɶɨɯ ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ: 

1. Ȼɚɡɚ ɡɧɚɧɶ (ȻɁ). 
2. Ɇɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɿɜ(Ɇȼ). 
3. ɋɢɫɬɟɦɚ ɿɧɬɟɪɮɟɣɫɭ ɤɨɪɢɫɬɭɜɚɱɚ(CȱɄ). 
ɐɟɧɬɪɚɥɶɧɚ ɱɚɫɬɢɧɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ – ɛɚɡɚ ɡɧɚɧɶ. ȼɨɧɚ ɦɿɫɬɢɬɶ 

ɩɪɚɜɢɥɚ, ɹɤi ɨɩɢɫɭɸɬɶ ɹɜɢɳɚ i ɜɡɚєɦɨɡɜ'ɹɡɤɢ ɦɿɠ ɧɢɦɢ, ɦɟɬɨɞɢ ɿ ɡɧɚɧɧɹ ɞɥɹ 
ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱ ɡ ɝɚɥɭɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɫɬɟɦɢ. Ȼɚɡɚ ɡɧɚɧɶ ɦɨɠɟ ɛɭɬɢ 
ɫɤɥɚɞɟɧɚ ɡ ɮɚɤɬɢɱɧɢɯ ɡɧɚɧɶ ɿ ɡɧɚɧɶ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɜɢɜɟɞɟɧɧɹ ɿɧɲɢɯ 
ɡɧɚɧɶ. Ȼɚɡɚ ɡɧɚɧɶ ɪɨɡɦɿɳɭєɬɶɫɹ ɧɚ ɞɢɫɤɭ ɚɛɨ ɿɧɲɨɦɭ ɧɨɫɿʀ ɿɧɮɨɪɦɚɰɿʀ. 

Ɇɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɿɜ ɦɿɫɬɢɬɶ ɩɪɢɧɰɢɩɢ ɿ ɩɪɚɜɢɥɚ ɪɨɛɨɬɢ. ȼɿɧ "ɡɧɚє", ɹɤ 
ɪɨɡɭɦɧɨ ɨɬɪɢɦɚɬɢ ɩɨɬɪɿɛɧɿ ɜɢɫɧɨɜɤɢ ɧɚ ɨɫɧɨɜɿ ɬɿєʀ ɿɧɮɨɪɦɚɰɿʀ, ɳɨ ɦɿɫɬɢɬɶɫɹ ɜ 
ɛɚɡɿ ɡɧɚɧɶ. ɐɟɣ ɦɟɯɚɧɿɡɦ ɜɢɡɧɚɱɚє ɹɤɿ ɩɪɚɜɢɥɚ ɛɚɡɢ ɡɧɚɧɶ ɩɨɬɪɿɛɧɨ ɜɢɤɥɢɤɚɬɢ 
ɿ ɨɪɝɚɧɿɡɨɜɭє ɞɨ ɧɢɯ ɞɨɫɬɭɩ, ɜɢɤɨɧɭє ɰɿ ɩɪɚɜɢɥɚ, ɜɢɡɧɚɱɚє 
ɧɚɣɫɩɪɢɣɧɹɬɥɢɜɿɲɢɣ ɪɟɡɭɥɶɬɚɬ ɿ ɩɟɪɟɞɚє ɣɨɝɨ ɩɪɨɝɪɚɦɿ ɿɧɬɟɪɮɟɣɫɭ ɡ 
ɤɨɪɢɫɬɭɜɚɱɟɦ. ȱɧɬɟɪɮɟɣɫ – ɰɟ ɱɚɫɬɢɧɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɚ ɜɡɚєɦɨɞɿє ɡ 
ɤɨɪɢɫɬɭɜɚɱɟɦ. 

 

 

 

 

 

 

 

 

 

 



236 

ɋɢɫɬɟɦɚ ɿɧɬɟɪɮɟɣɫɭ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ ɩɪɢɣɦɚє ɜɿɞ ɧɶɨɝɨ ɿɧɮɨɪɦɚɰɿɸ ɿ ɩɟ-
ɪɟɞɚє ɣɨɦɭ ɰɸ ɿɧɮɨɪɦɚɰɿɸ. əɤ ɩɪɚɜɢɥɨ, ɤɨɪɢɫɬɭɜɚɱɿ ɦɚɸɬɶ ɩɨɜɟɪɯɨɜɟ ɭɹɜ-
ɥɟɧɧɹ ɩɪɨ ɨɪɝɚɧɿɡɚɰɿɸ ɛɚɡɢ ɡɧɚɧɶ, ɬɨɦɭ ɿɧɬɟɪɮɟɣɫ ɩɨɥɟɝɲɭє ɪɨɛɨɬɭ ɤɨɪɢɫ-
ɬɭɜɚɱɚ ɡ ɟɤɫɩɟɪɬɧɨɸ ɫɢɫɬɟɦɨɸ. 

Ɇɟɯɚɧɿɡɦ ɜɢɫɧɨɜɤɿɜ ɿ ɫɢɫɬɟɦɚ ɿɧɬɟɪɮɟɣɫɭ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ 
ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɹɤ ɞɨɞɚɬɤɢ ɞɨ ɛɚɡɢ ɡɧɚɧɶ ɿ ɭɬɜɨɪɸɸɬɶ ɨɛɨɥɨɧɤɭ ɟɤɫɩɟɪɬɧɨʀ 
ɫɢɫɬɟɦɢ. Ⱦɥɹ ɨɞɧɿєʀ ɛɚɡɢ ɡɧɚɧɶ ɦɨɠɟ ɛɭɬɢ ɪɟɚɥɿɡɨɜɚɧɨ ɤɿɥɶɤɚ ɨɛɨɥɨɧɨɤ. 
Ⱦɨɛɪɟ ɪɨɡɪɨɛɥɟɧɿ ɨɛɨɥɨɧɤɢ ɜ ɫɜɨєɦɭ ɫɤɥɚɞɿ ɦɿɫɬɹɬɶ ɦɟɯɚɧɿɡɦ ɞɥɹ ɞɨɞɚɜɚɧɧɹ ɿ 
ɨɧɨɜɥɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɜ ɛɚɡɿ ɡɧɚɧɶ. 

Ɉɬɠɟ, ɧɚɣɜɿɞɩɨɜɿɞɚɥɶɧɿɲɢɣ ɦɨɦɟɧɬ ɭ ɪɨɡɪɨɛɰɿ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ – ɰɟ 
ɫɬɜɨɪɟɧɧɹ ɛɚɡɢ ɡɧɚɧɶ. Ȼɭɞɭɸɱɢ ɛɚɡɢ ɡɧɚɧɶ, ɧɟɨɛɯɿɞɧɨ ʀɯ ɩɨɞɚɜɚɬɢ ɭ 
ɧɚɣɩɪɨɫɬɿɲɿɣ ɿ ɧɚɣɡɪɭɱɧɿɲɿɣ ɮɨɪɦɿ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɨ ɧɢɯ ɞɨɫɬɭɩɭ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɩɪɨɫɬɢɯ ɿ ɩɪɢɪɨɞɧɢɯ ɦɟɯɚɧɿɡɦɿɜ. ɇɚɣɲɢɪɲɟ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɞɥɹ 
ɩɨɞɚɧɧɹ ɛɚɡ ɡɧɚɧɶ ɞɜɚ ɫɩɨɫɨɛɢ. ɉɟɪɲɢɣ – ɰɟ ɪɨɡɦɿɳɟɧɧɹ ɮɚɤɬɿɜ ɿ ɱɢɫɟɥ ɜ 
ɩɪɚɜɢɥɚɯ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. ɐɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɟɤɫɩɟɪɬɧɢɯ 
ɫɢɫɬɟɦɚɯ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ. Ⱦɪɭɝɢɣ ɫɩɨɫɿɛ – ɰɟ ɨɪɝɚɧɿɡɚɰɿɹ ɮɚɤɬɿɜ 
ɿ ɱɢɫɟɥ ɭ ɬɜɟɪɞɠɟɧɧɹɯ, ɹɤɿ ɭɬɜɨɪɸɸɬɶ ɛɚɡɭ ɡɧɚɧɶ ɧɚ ɬɜɟɪɞɠɟɧɧɹɯ. Ɍɚɤɟ 
ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɡɧɚɧɶ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ, ɳɨ 
ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ. 

 ȱɫɧɭɸɬɶ ɿɧɲɿ ɫɢɫɬɟɦɢ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɡɧɚɧɶ. Ⱦɨ ɧɢɯ ɧɚɥɟɠɚɬɶ ɫɢɫɬɟɦɢ 
ɧɚ ɮɪɟɣɦɚɯ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɥɨɝɿɱɧɢɯ ɝɪɭɩɚɯ ɚɬɪɢɛɭɬɿɜ ɨɛ'єɤɬɚ 
ɞɨɫɥɿɞɠɟɧɶ, ɿ ɫɢɫɬɟɦɢ ɧɚ ɦɨɞɭɥɹɯ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɡɧɚɧɧɿ ɫɬɪɭɤɬɭɪɢ ɿ 
ɩɨɜɟɞɿɧɤɢ ɩɪɢɫɬɪɨɸ, ɳɨ є ɩɪɟɞɦɟɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ. 

ɋɶɨɝɨɞɧɿ ɧɚɣɩɨɲɢɪɟɧɿɲɿ ɟɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ, ɹɤɿ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ 
ɩɪɚɜɢɥɚɯ. 

ɉɪɢɤɥɚɞɨɦ ɩɨɛɭɞɨɜɢ ɧɚɣɩɪɨɫɬɿɲɨʀ ɛɚɡɢ ɡɧɚɧɶ ɦɨɠɟ ɛɭɬɢ ɬɚɛɥɢɰɹ, 
ɫɤɥɚɞɟɧɚ ɡ ɞɜɨɯ ɫɬɨɜɩɱɢɤɿɜ. Ɉɞɢɧ ɦɿɫɬɢɬɶ ɧɚɡɜɭ ɤɪɚʀɧɢ, ɞɪɭɝɢɣ – ɜɿɞɩɨɜɿɞɧɭ 
ʀɣ ɫɬɨɥɢɰɸ 

Ʉɪɚʀɧɚ ɋɬɨɥɢɰɹ 
ɋɒȺ ȼɚɲɢɧɝɬɨɧ 
Ⱥɧɝɥɿɹ Ʌɨɧɞɨɧ 
Ɏɪɚɧɰɿɹ ɉɚɪɢɠ 
ɉɿɞ ɱɚɫ ɩɨɛɭɞɨɜɢ ɪɟɚɥɶɧɨʀ ɛɚɡɢ ɡɧɚɧɶ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɡɧɚɧɶ ɜɿɞɩɨɜɿɞɚє 

ɦɨɜɿ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɚ ɜɢɛɪɚɧɚ ɞɥɹ ɪɨɡɪɨɛɤɢ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
Ɍɜɟɪɞɠɟɧɧɹ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ, ɳɨ ɦɿɫɬɹɬɶ ɧɚɜɟɞɟɧɿ ɡɧɚɧɧɹ, ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɹɤ: 

capital ("Washngton","USA"). 
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capital ("London","England"). 

capital ("Parish","France"). 

ɐɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɭɬɜɨɪɸє ɛɚɡɢɫ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ 
ɥɨɝɿɰɿ. 

ɐɿ ɫɚɦɿ ɡɧɚɧɧɹ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɿ ɭ ɜɢɝɥɹɞɿ ɩɪɚɜɢɥ "ɹɤɳɨ, ɬɨ". ɉɪɚɜɢɥɚ 
ɞɥɹ ɩɨɩɟɪɟɞɧɿɯ ɬɪɶɨɯ ɬɜɟɪɞɠɟɧɶ ɦɚɬɢɦɭɬɶ ɜɢɝɥɹɞ: 

capital_is ("Washington"):-country (is,"USA"),!. 

capital_is ("London"):-country (is,"England"),!. 

capital_is ("Parish"):-country (is,"France"),!. 

ɇɚɜɟɞɟɧɿ ɩɪɚɜɢɥɚ ɩɪɨɫɬɿ, ɚɥɟ ɜɨɧɢ ɞɟɦɨɧɫɬɪɭɸɬɶ ɩɪɢɧɰɢɩɢ ɩɨɛɭɞɨɜɢ 
ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ. 

Ɇɟɯɚɧɿɡɦ ɜɢɜɟɞɟɧɧɹ ɜ ɟɤɫɩɟɪɬɧɿɣ ɫɢɫɬɟɦɿ ɪɟɚɥɿɡɭєɬɶɫɹ ɱɟɪɟɡ ɩɨɲɭɤ ɿ 
ɩɨɪɿɜɧɹɧɧɹ ɪɨɡɪɚɯɭɧɤɭ. ɍ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜɧɭɬɪɿɲɧɿ 
ɩɪɨɝɪɚɦɢ ɭɧɿɮɿɤɚɰɿʀ, ɞɥɹ ɹɤɢɯ ɧɟɨɛɯɿɞɧɨ ɥɢɲɟ ɡɚɩɢɫɚɬɢ ɜɿɞɩɨɜɿɞɧɭ 
ɫɩɟɰɢɮɿɤɚɰɿɸ. əɤɳɨ ɦɟɯɚɧɿɡɦ ɜɢɜɟɞɟɧɧɹ ɜɢɹɜɥɹє ɤɿɥɶɤɚ ɦɨɠɥɢɜɢɯ 
ɜɿɞɩɨɜɿɞɟɣ, ɬɨ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɟɜɧɢɣ ɜɢɛɿɪ. ɉɪɿɨɪɢɬɟɬ ɧɚɞɚєɬɶɫɹ ɚɛɨ ɛɿɥɶɲ 
ɤɨɧɤɪɟɬɧɢɦ ɩɪɚɜɢɥɚɦ, ɚɛɨ ɩɪɚɜɢɥɚɦ, ɳɨ ɜɪɚɯɨɜɭɸɬɶ ɛɿɥɶɲɟ ɩɨɬɨɱɧɢɯ ɞɚɧɢɯ. 
ɐɟɣ ɩɪɨɰɟɫ ɧɚɡɢɜɚɸɬɶ ɪɨɡɜ’ɹɡɚɧɧɹɦ ɤɨɧɮɥɿɤɬɭ. 

Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɿʀ ɦɟɯɚɧɿɡɦɭ ɜɢɜɟɞɟɧɧɹ ɞɨɩɭɫɬɢɦɨ, ɳɨ ɧɟɨɛɯɿɞɧɨ 
ɜɢɡɧɚɱɢɬɢ, ɱɢ Ɇɚɞɪɢɞ є ɫɬɨɥɢɰɟɸ ȱɫɩɚɧɿʀ. Ⱦɥɹ ɮɨɪɦɭɜɚɧɧɹ ɡɚɩɢɬɭ ɦɟɯɚɧɿɡɦ 
ɜɢɫɥɿɞɭ, ɳɨ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɭɬɜɨɪɸє ɰɿɥɶ: 

capital ("Madrid","Spain"). 
əɤɳɨ ɩɨɪɿɜɧɹɧɢɣ ɮɚɤɬ ɧɟ ɡɧɚɣɞɟɧɨ ɜ ɛɚɡɿ, ɬɨ ɫɢɫɬɟɦɚ ɜɢɞɚє ɜɿɞɩɨɜɿɞɶ 

(F), ɬɨɛɬɨ "ɧɟɜɿɪɧɨ". 
əɤɳɨ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ, ɬɨ ɡɚɩɢɬ ɮɨɪɦɭєɬɶɫɹ 

ɭ ɜɢɝɥɹɞɿ: 
capital_is ("Madrid"):-country (is,"Spain"),!. 
ɋɢɫɬɟɦɚ ɿɧɬɟɪɮɟɣɫɭ ɤɨɪɢɫɬɭɜɚɱɚ ɡɚɛɟɡɩɟɱɭє ɜɡɚєɦɨɞɿɸ ɦɿɠ ɟɤɫɩɟɪɬɧɨɸ 

ɫɢɫɬɟɦɨɸ ɿ ɤɨɪɢɫɬɭɜɚɱɟɦ; ɜɨɧɚ ɜɤɥɸɱɚє ɤɿɥɶɤɚ ɮɭɧɤɰɿɣ: 
1. Ɉɛɪɨɛɤɚ ɞɚɧɢɯ, ɳɨ ɜɜɨɞɹɬɶɫɹ ɡ ɤɥɚɜɿɚɬɭɪɢ ɿ ɜɢɜɟɞɟɧɧɹ ʀɯ ɧɚ ɟɤɪɚɧ. 
2. ɉɿɞɬɪɢɦɤɚ ɞɿɚɥɨɝɭ ɦɿɠ ɤɨɪɢɫɬɭɜɚɱɟɦ ɿ ɫɢɫɬɟɦɨɸ. 
3. Ɋɨɡɩɿɡɧɚɜɚɧɧɹ ɫɢɬɭɚɰɿʀ ɧɟɪɨɡɭɦɿɧɧɹ ɦɿɠ ɤɨɪɢɫɬɭɜɚɱɟɦ ɿ ɫɢɫɬɟɦɨɸ. 
4. Ɂɚɛɟɡɩɟɱɟɧɧɹ "ɞɪɭɠɧɨɫɬɿ·" ɫɬɨɫɨɜɧɨ ɤɨɪɢɫɬɭɜɚɱɚ. 
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ɍ ɜɫɿɯ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦɚɯ ɿɫɧɭє ɡɜ'ɹɡɨɤ ɦɿɠ ɜɯɿɞɧɢɦ ɩɨɬɨɤɨɦ ɞɚɧɢɯ ɿ 
ɞɚɧɢɦɢ ɜ ɛɚɡɿ ɡɧɚɧɶ. ɉɿɞ ɱɚɫ ɤɨɧɫɭɥɶɬɚɰɿɣ ɜɯɿɞɧɿ ɞɚɧɿ ɡɿɫɬɚɜɥɹɸɬɶɫɹ ɡ ɞɚɧɢɦɢ 
ɜ ɛɚɡɿ ɡɧɚɧɶ. əɤ ɪɟɡɭɥɶɬɚɬ ɜɢɞɚєɬɶɫɹ ɩɨɡɢɬɢɜɧɚ ɚɛɨ ɧɟɝɚɬɢɜɧɚ ɜɿɞɩɨɜɿɞɶ. 

Ɋɨɛɨɬɭ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɦɨɠɧɚ ɨɩɢɫɚɬɢ ɩɨɫɥɿɞɨɜ-
ɧɿɫɬɸ ɬɚɤɢɯ ɤɪɨɤɿɜ: 

1. ȱɧɬɟɪɩɪɟɬɚɬɨɪ ɡɿɫɬɚɜɥɹє ɡɪɚɡɨɤ ɩɪɚɜɢɥɚ ɡ ɟɥɟɦɟɧɬɚɦɢ ɞɚɧɢɯ ɜ ɛɚɡɿ 
ɡɧɚɧɶ. 

2. əɤɳɨ ɦɨɠɧɚ ɜɢɤɥɢɤɚɬɢ ɛɿɥɶɲɟ ɜɿɞ ɨɞɧɨɝɨ ɩɪɚɜɢɥɚ, ɬɨ ɿɧɬɟɪɩɪɟɬɚɬɨɪ 
ɜɢɤɨɪɢɫɬɨɜɭє ɦɟɯɚɧɿɡɦ ɪɨɡɜ’ɹɡɚɧɧɹ ɤɨɧɮɥɿɤɬɭ. 

3. ȱɧɬɟɪɩɪɟɬɚɬɨɪ ɡɚɫɬɨɫɨɜɭє ɜɢɛɪɚɧɟ ɩɪɚɜɢɥɨ, ɳɨɛ ɡɧɚɣɬɢ ɜɿɞɩɨɜɿɞɶ ɧɚ 
ɩɨɫɬɚɜɥɟɧɢɣ ɡɚɩɢɬ. 

ɐɟɣ ɬɪɢ ɤɪɨɤɨɜɢɣ ɩɪɨɰɟɫ ɦɚє ɧɚɡɜɭ ɰɢɤɥɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɞɿɣ. Ʉɿɥɶɤɿɫɬɶ 
ɬɚɤɢɯ ɩɪɨɞɭɤɰɿɣɧɢɯ ɩɪɚɜɢɥ ɜɢɡɧɚɱɚє ɪɨɡɦɿɪ ɛɚɡɢ ɡɧɚɧɶ. 

Ⱦɭɠɟ ɜɚɠɥɢɜɢɦ є ɜɢɛɿɪ ɫɬɪɭɤɬɭɪɢ ɫɚɦɢɯ ɩɪɚɜɢɥ. Ȼɭɞɭɸɱɢ ʀɯ, ɧɟɨɛɯɿɞɧɨ 
ɞɨɬɪɢɦɭɜɚɬɢɫɶ ɬɚɤɢɯ ɪɟɤɨɦɟɧɞɚɰɿɣ: 

1. ȼɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫɬɚɬɧɸ ɦɧɨɠɢɧɭ ɭɦɨɜ ɞɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɩɪɨɞɭɤɰɿɣɧɨɝɨ ɩɪɚɜɢɥɚ. 

2. ɍɧɢɤɚɬɢ ɫɭɩɟɪɟɱɥɢɜɢɯ ɩɪɨɞɭɤɰɿɣɧɢɯ ɩɪɚɜɢɥ. 
3. Ʉɨɧɫɬɪɭɸɜɚɬɢ ɩɪɚɜɢɥɚ, ɞɨɬɪɢɦɭɸɱɢɫɶ ɫɬɪɭɤɬɭɪɢ, ɹɤɚ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ 

ɩɟɜɧɨʀ ɩɪɟɞɦɟɬɧɨʀ ɝɚɥɭɡɿ. 
Ɋɨɡɪɨɛɤɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɜɢɦɚɝɚє ɜɟɥɢɤɨʀ ɨɪɝɚɧɿɡɨɜɚɧɨɫɬɿ ɬɚ ɭɜɚɝɢ 

ɞɨ ɞɪɿɛɧɢɰɶ. ɉɪɨɟɤɬɭɸɱɢ ɝɪɨɦɿɡɞɤɿ ɟɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ, ɩɟɪɟɜɚɝɭ ɜɿɞɞɚɸɬɶ 
ɫɢɫɬɟɦɚɦ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɨɫɤɿɥɶɤɢ ɬɭɬ ɛɚɡɚ ɡɧɚɧɶ ɦɿɫɬɢɬɶɫɹ ɜ 
ɮɚɣɥɿ ɧɚ ɞɢɫɤɭ, ɿ, ɜɥɚɫɧɟ, ɨɛɦɟɠɟɧɶ ɧɚ ɩɚɦ'ɹɬɶ ɧɟ ɧɚɤɥɚɞɚєɬɶɫɹ. ȼɨɞɧɨɱɚɫ, 
ɤɨɥɢ ɜɿɞɨɦɨ, ɳɨ ɟɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ ɦɿɫɬɢɬɢɦɟ ɧɟ ɤɿɥɶɤɚ ɫɨɬɟɧɶ ɩɪɨɞɭɤɰɿɣɧɢɯ 
ɩɪɚɜɢɥ, ɧɟɨɛɯɿɞɧɨ ɜɿɞɞɚɬɢ ɩɟɪɟɜɚɝɭ ɫɢɫɬɟɦɿ, ɳɨ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ. 
ɉɪɨɞɭɤɰɿɣɧɿ ɩɪɚɜɢɥɚ ɦɚɣɠɟ ɧɟ ɡɚɥɟɠɚɬɶ ɨɞɧɟ ɜɿɞ ɨɞɧɨɝɨ, ɬɨɦɭ ɫɬɜɨɪɟɧɧɹ ɿ 
ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɬɚɤɨʀ ɫɢɫɬɟɦɢ ɩɪɨɫɬɿɲɟ. əɤɳɨ ɧɟɨɛɯɿɞɧɨ, ɧɟɫɤɥɚɞɧɨ ɜɜɟɫɬɢ 
ɡɦɿɧɢ ɜ ɩɪɨɞɭɤɰɿɣɧɿ ɩɪɚɜɢɥɚ. 

ȼ ɫɢɫɬɟɦɚɯ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɥɨɝɿɰɿ, ɡɦɿɧɚ ɩɚɪɚɦɟɬɪɿɜ ɜɫɟɪɟɞɢɧɿ ɛɚɡɢ 
ɡɧɚɧɶ ɩɨɬɪɟɛɭє ɨɛɟɪɟɠɧɨɫɬɿ, ɨɫɤɿɥɶɤɢ ɬɚɤɿ ɡɦɿɧɢ ɦɟɧɲ ɩɨɦɿɬɧɿ, ɳɨ ɭɬɪɭɞɧɸє 
ʀɯ ɟɤɫɩɥɭɚɬɚɰɿɸ. 

3.6.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ 

1. ɉɨɜɬɨɪɢɬɢ ɡɚ ɤɭɪɫɨɦ ɥɟɤɰɿɣ ɬɟɨɪɟɬɢɱɧɢɣ ɦɚɬɟɪɿɚɥ, ɩɨɜ'ɹɡɚɧɢɣ ɡ 
ɪɨɡɪɨɛɤɨɸ     ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ ɜ ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ ɉɪɨɥɨɝ. 
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2. ɋɬɜɨɪɢɬɢ ɛɚɡɭ ɡɧɚɧɶ, ɜ ɹɤɭ ɭɜɿɣɲɥɢ ɛ ɜɫɿ ɤɪɚʀɧɢ Єɜɪɨɩɢ ɡ ʀɯ 
ɫɬɨɥɢɰɹɦɢ. Ȼɚɡɭ ɫɬɜɨɪɢɬɢ ɞɜɨɦɚ ɫɩɨɫɨɛɚɦɢ: ɨɫɧɨɜɚɧɭ ɧɚ ɩɪɚɜɢɥɚɯ ɬɚ ɥɨɝɿɱɧɭ 
ɛɚɡɭ ɡɧɚɧɶ. 

3. ȼɿɞɥɚɝɨɞɢɬɢ ɧɚɩɢɫɚɧɭ ɩɪɨɝɪɚɦɭ ɬɚ ɩɪɨɬɟɫɬɭɜɚɬɢ, ɮɨɪɦɭɸɱɢ ɜɿɞɩɨɜɿɞ-
ɧɿ ɡɚɩɢɬɢ. 

4. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɪɨ ɪɨɛɨɬɭ.  
 

3.6.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. ɋɬɪɭɤɬɭɪɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
2. Ɉɡɧɚɱɟɧɧɹ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ ɬɚ ɬɢɩɢ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ. 
3. ɓɨ ɬɚɤɟ ɫɢɫɬɟɦɚ ɿɧɬɟɪɮɟɣɫɭ ɤɨɪɢɫɬɭɜɚɱɚ? 
4. Ɉɫɧɨɜɧɿ ɮɭɧɤɰɿʀ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ.  
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ɑȺɋɌɂɇȺ 2.  ɈɋɇɈȼɂ ɎɍɇɄɐІɈɇȺɅЬɇɈȽɈ 

ɉɊɈȽɊȺɆɍȼȺɇɇə 

 

Ɋɨɡɞɿɥ 4. Ɉɫɧɨɜɧɿ ɦɟɬɨɞɢ ɬɚ ɩɿɞɯɨɞɢ ɭ ɮɭɧɤɰɿɨɧɚɥьɧɨɦɭ 
ɩɪɨɝɪɚɦɭɜɚɧɧɿ 

 

4.1. ɋɭɬь ɮɭɧɤɰɿɨɧɚɥьɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ  

4.1.1. Іɫɬɨɪɿɹ ɪɨɡɜɢɬɤɭ ɞɢɫɰɢɩɥɿɧɢ ɬɚ ʀʀ ɨɫɧɨɜɧɿ ɡɚɜɞɚɧɧɹ 

Ɇɟɬɨɸ ɞɢɫɰɢɩɥɿɧɢ є ɜɢɜɱɟɧɧɹ ɿ ɩɪɚɤɬɢɱɧɟ ɡɚɫɜɨєɧɧɹ ɡɚɫɨɛɿɜ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɥɹ ɪɨɡɜ'ɹɡɭɜɚɧɧɹ ɹɤ ɧɚɭɤɨɜɢɯ, ɬɚɤ ɿ 
ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ, ɡɨɤɪɟɦɚ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɝɪɚɦɧɢɯ ɡɚɫɨɛɿɜ, ɹɤɿ ɫɬɜɨɪɟɧɿ ɭ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ. 

 ɉɿɞ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ ɩɪɨɝɪɚɦɭɜɚɧɧɹɦ ɫɥɿɞ ɪɨɡɭɦɿɬɢ ɫɩɨɫɿɛ ɫɤɥɚɞɚɧɧɹ 
ɩɪɨɝɪɚɦ,  ɜ ɹɤɨɦɭ єɞɢɧɨɸ ɞɿєɸ є ɜɢɤɥɢɤ ɮɭɧɤɰɿʀ, єɞɢɧɢɦ ɫɩɨɫɨɛɨɦ 
ɪɨɡɱɥɟɧɭɜɚɧɧɹ ɩɪɨɝɪɚɦɢ ɧɚ ɱɚɫɬɢɧɢ – ɜɢɤɥɢɤ ɿɦɟɧɿ ɰɿєʀ ɮɭɧɤɰɿʀ ɿ ɡɚɞɚɧɧɹ ɞɥɹ 
ɰɶɨɝɨ ɿɦɟɧɿ ɜɢɪɚɡɭ ɞɥɹ ɜɢɪɚɯɭɜɚɧɧɹ ɮɭɧɤɰɿʀ. ɍ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɿɫɧɭє ɨɞɧɟ ɩɪɚɜɢɥɨ ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɮɭɧɤɰɿɣ, ɬɚɤ ɡɜɚɧɟ 
ɩɪɚɜɢɥɨ ɤɨɦɩɨɡɢɰɿʀ ɮɭɧɤɰɿʀ, ɹɤɚ ɩɨɥɹɝɚє ɜ ɜɢɤɨɪɢɫɬɚɧɧɿ ɨɩɟɪɚɬɨɪɚ 
ɫɭɩɟɪɩɨɡɢɰɿʀ ɮɭɧɤɰɿɣ. ɍ ɬɚɤɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɧɟ ɿɫɧɭє ɧɿɹɤɢɯ ɨɩɟɪɚɬɨɪɿɜ 
ɩɪɢɫɜɨєɧɧɹ, ɧɿɹɤɢɯ ɨɩɟɪɚɬɨɪɿɜ ɰɢɤɥɭ, ɨɩɟɪɚɬɨɪɿɜ ɩɟɪɟɞɚɱɿ ɭɩɪɚɜɥɿɧɧɹ. Ɍɢɦ 
ɫɚɦɢɦ ɦɨɜɚ Ʌɿɫɩ ɹɤ ɦɨɜɚ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɿɫɬɨɬɧɨ 
ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɬɚɤɢɯ ɬɪɚɞɢɰɿɣɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤ Ⱥɥɝɨɥ, Ɏɨɪɬɪɚɧ, 
Ⱥɫɟɦɛɥɟɪ, ɉɚɫɤɚɥɶ, ɋȱ. ɐɿ ɨɫɨɛɥɢɜɨɫɬɿ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 
ɡɭɦɨɜɥɸɸɬɶ ɩɟɜɧɿ ɬɪɭɞɧɨɳɿ ɩɪɢ ɣɨɝɨ ɜɢɜɱɟɧɧɿ ɿ ɰɟ ɩɪɢɪɨɞɧɨ. 

 əɤɳɨ ɡɝɚɞɚɬɢ ɿɫɬɨɪɿɸ ɪɨɡɜɢɬɤɭ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɬɨ 
ɚɜɬɨɪ -ɨɛɱɢɫɥɟɧɧɹ, ɹɤɟ є ɬɟɨɪɟɬɢɱɧɨɸ ɦɨɞɟɥɥɸ ɫɭɱɚɫɧɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ, – ɚɦɟɪɢɤɚɧɫɶɤɢɣ ɜɱɟɧɢɣ Ⱥɥɶɮɨɧɫɨ ɑɶɨɪɱ ɧɟɦɚɥɨ ɜɢɬɪɚɬɢɜ 
ɱɚɫɭ ɧɚ ɬɟ, ɳɨɛ ɡɚɩɪɨɝɪɚɦɭɜɚɬɢ ɭ ɜɢɝɥɹɞɿ ɮɭɧɤɰɿʀ ɩɪɨɰɟɫ ɜɿɞɧɿɦɚɧɧɹ 1 ɡ 
ɧɚɬɭɪɚɥɶɧɨɝɨ ɪɹɞɭ. ȼɿɧ ɬɚɤ ɿ ɧɟ ɜɩɨɪɚɜɫɹ ɡ ɰɿєɸ ɡɚɞɚɱɟɸ ɿ ɥɢɲɟ ɜ 1932 ɪ. 
ɦɨɥɨɞɢɣ ɜ ɬɨɣ ɱɚɫ ɚɫɩɿɪɚɧɬ ɋɬɟɮɚɧ Ʉɥɿɧɿ ɡɚɩɪɨɩɨɧɭɜɚɜ ɞɟɳɨ ɲɬɭɱɧɭ ɧɚ 
ɩɟɪɲɢɣ ɩɨɝɥɹɞ, ɚ ɧɚɫɩɪɚɜɞɿ ɩɨɜɧɿɫɬɸ ɜɿɞɩɨɜɿɞɧɭ ɫɭɬɿ ɫɩɪɚɜɿ ɤɨɧɫɬɪɭɤɰɿɸ: 

 
 F(x,y,z) = ɹɤɳɨ ɯ=0 ɬɨ 0 ɿɧɚɤɲɟ ɹɤɳɨ ɭ+1=ɯ ɬɨ z 

                 ɿɧɚɤɲɟ F(x,y+1,z+1); 

 n-1 = F(n,0,0). 
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Ⱦɚɥɿ ɧɚ ɡɦɿɧɭ λ-ɱɢɫɥɟɧɧɸ ɩɪɢɣɲɥɢ ɬɟɨɪɿɹ ɱɚɫɬɤɨɜɨ-ɪɟɤɭɪɫɢɜɧɢɯ 
ɮɭɧɤɰɿɣ ɬɚ ɦɚɲɢɧ Ɍɸɪɿɧɝɚ. Ⱥɥɟ, ɬɢɦ ɧɟ ɦɟɧɲɟ, ɬɟɩɟɪ ɡɧɨɜɭ ɧɚ ɨɡɛɪɨєɧɧɹ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɛɟɪɟɬɶɫɹ ɰɹ ɬɟɨɪɿɹ λ-ɱɢɫɥɟɧɧɹ, ɹɤɚ ɜɫɟ 
ɲɢɪɲɟ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɩɪɢ ɪɨɡɜ'ɹɡɚɧɧɿ ɫɤɥɚɞɧɢɯ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ. 

əɤɳɨ ɝɨɜɨɪɢɬɢ ɩɪɨ ɫɬɚɧɨɜɥɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɹɤ 
ɧɚɭɤɢ ɜ ɧɚɲɿɣ ɤɪɚʀɧɿ, ɬɨ ɿɫɧɭɜɚɥɚ ɦɟɬɨɞɨɥɨɝɿɱɧɚ ɲɤɨɥɚ ɩɨɛɭɞɨɜɢ ɩɚɤɟɬɿɜ 
ɩɪɢɤɥɚɞɧɢɯ ɩɪɨɝɪɚɦ, ɡɚɩɨɱɚɬɤɨɜɚɧɚ ɭ 1954 ɪ. ɋɚɦɟ ɜ ɧɿɣ ɛɭɥɢ ɪɟɚɥɿɡɨɜɚɧɿ 
ɨɫɧɨɜɧɿ ɩɨɧɹɬɬɹ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ɍɭɬ ɦɚєɬɶɫɹ ɧɚ ɭɜɚɡɿ 
ɛɚɝɚɬɛɥɨɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɨɛɪɨɛɤɚ ɫɤɥɚɞɧɢɯ ɨɛ'єɤɬɿɜ ɭ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɩɨɡɧɚɱɟɧɧɹɯ, ɳɨ ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ Ʉɚɧɬɨɪɨɜɢɱɟɦ ɿ ɪɟɚɥɿɡɨɜɚɧɨ ɜ ɫɟɪɿʀ 
ɤɨɧɤɪɟɬɧɢɯ ɩɪɨɝɪɚɦɧɢɯ ɫɢɫɬɟɦ ɋɌɊȱɅȺ, ȻȿɋɆ, Ɇ-20 ɜ 50-ɿ – 60-ɿ ɪɨɤɢ. 

ɇɚɫɬɭɩɧɢɣ ɤɪɨɤ ɭ ɪɨɡɜɢɬɤɭ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɨɜ'ɹɡɚɧɢɣ 
ɡ ɿɦɟɧɟɦ ɚɦɟɪɢɤɚɧɫɶɤɨɝɨ ɜɱɟɧɨɝɨ Ⱦɠ. Ɇɚɤɤɚɪɬɿ, ɹɤɢɣ ɜ 1961 ɪ. ɪɨɡɪɨɛɢɜ ɦɨɜɭ 
Ʌɿɫɩ. ɏɨɱɚ ɣ Ɇɚɤɤɚɪɬɿ ɭɫɜɿɞɨɦɥɸɜɚɜ ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ ɦɨɜ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɬɢɦ ɧɟ ɦɟɧɲɟ ɜɨɧɢ ɳɟ ɞɨɜɝɢɣ ɱɚɫ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɶ ɜɭɡɶɤɢɦ ɤɨɥɨɦ ɫɩɟɰɿɚɥɿɫɬɿɜ. 

ɋɶɨɝɨɞɧɿ ɦɨɜɢ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɨɫɢɬɶ ɲɢɪɨɤɨ 
ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɰɢɯ ɦɨɜ ɩɪɢ ɞɨɫɥɿɞɠɟɧɧɹɯ ɡɭɦɨɜɥɟɧɟ ɞɜɨɦɚ 
ɩɪɢɱɢɧɚɦɢ:  

1) ɰɿ ɦɨɜɢ ɿɞɟɚɥɶɧɨ ɩɪɢɫɬɨɫɨɜɚɧɿ ɞɥɹ ɡɚɩɢɫɭ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɬɿєʀ ɦɨɜɢ, 
ɳɨ ɜɢɜɱɚєɬɶɫɹ;  

2) ɞɥɹ ɤɨɠɧɨʀ ɩɪɨɝɪɚɦɢ ɧɚ ɰɿɣ ɦɨɜɿ ɡɚɜɠɞɢ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ 
ɟɤɜɿɜɚɥɟɧɬɧɭ ɮɭɧɤɰɿɸ ɱɢ ɮɭɧɤɰɿɨɧɚɥɶɧɭ ɩɪɨɝɪɚɦɭ.  

ɇɚɞɡɜɢɱɚɣɧɚ ɩɪɨɫɬɨɬɚ ɬɚ ɩɨɬɭɠɧɿɫɬɶ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 
ɪɨɛɢɬɶ ɣɨɝɨ ɡɪɭɱɧɢɦ ɞɥɹ ɬɚɤɢɯ ɫɟɦɚɧɬɢɱɧɢɯ ɫɩɟɰɢɮɿɤɚɰɿɣ. 

 ɍ ɡɚɞɚɱɚɯ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ ɞɨɜɨɞɢɬɶɫɹ ɨɩɟɪɭɜɚɬɢ ɫɤɥɚɞɧɢɦɢ 
ɫɢɦɜɨɥɶɧɢɦɢ ɫɬɪɭɤɬɭɪɚɦɢ ɞɚɧɢɯ. Ɇɚɤɤɚɪɬɿ, ɫɬɜɨɪɢɜɲɢ ɦɨɜɭ Ʌɿɫɩ, ɩɨɞɨɥɚɜ 
ɞɟɹɤɿ ɡ ɰɢɯ ɬɪɭɞɧɨɳɿɜ. 

 əɤɳɨ ɜ ɩɟɪɲɢɯ ȿɈɆ ɪɨɡɦɿɪɢ ɩɚɦ'ɹɬɿ ɿ ɲɜɢɞɤɨɞɿʀ ɛɭɥɢ ɧɟɜɟɥɢɤɿ, ɬɨ 
ɫɶɨɝɨɞɧɿ, ɡɚɜɞɹɤɢ ɫɭɱɚɫɧɢɦ ȿɈɆ, є ɦɨɠɥɢɜɿɫɬɶ ɛɿɥɶɲɭ ɭɜɚɝɭ ɩɪɢɞɿɥɹɬɢ 
ɩɪɨɝɪɚɦɧɨɦɭ ɡɚɛɟɡɩɟɱɟɧɧɸ, ɚ ɧɟ ɜɚɪɬɨɫɬɿ ɫɚɦɨʀ ɦɚɲɢɧɢ. Ɍɨɦɭ ɜɫɟ ɛɿɥɶɲɢɣ 
ɚɤɰɟɧɬ ɜ ɤɨɦɩ'ɸɬɟɪɧɢɯ ɧɚɭɤɚɯ ɛɭɞɟ ɪɨɛɢɬɢɫɹ ɧɚ ɹɤɿɫɬɶ, ɡɪɨɡɭɦɿɥɿɫɬɶ ɿ ɥɟɝɤɿɫɬɶ 
ɩɪɨɝɪɚɦ, ɚ ɧɟ ɧɚ ɨɩɬɢɦɚɥɶɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɛɥɚɞɧɚɧɧɹ. 

 ɍ ɦɨɜɚɯ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɯɚɪɚɤɬɟɪɧɢɣ ɤɨɦɩɪɨɦɿɫ ɦɿɠ 
ɨɪɿєɧɬɚɰɿєɸ ɧɚ ɦɚɲɢɧɭ ɿ ɤɨɪɢɫɬɭɜɚɱɚ ɡ ɩɨɫɬɭɩɨɜɢɦ ɧɚɛɥɢɠɟɧɧɹɦ ɞɨ ɩɨɬɪɟɛ 
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ɤɨɪɢɫɬɭɜɚɱɚ. Ⱥɥɟ ɝɥɨɛɚɥɶɧɨɝɨ ɩɪɨɪɢɜɭ ɜ ɡɚɫɬɨɫɭɜɚɧɧɿ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɜ 
ɫɥɿɞ ɨɱɿɤɭɜɚɬɢ ɡ ɩɨɹɜɨɸ ȿɈɆ ɧɨɜɨʀ ɚɪɯɿɬɟɤɬɭɪɢ, ɜɿɞɦɿɧɧɨʀ ɜɿɞ ɧɟɣɦɚɧɿɜɫɶɤɨʀ. 

 
4.1.2. Ɉɫɧɨɜɧɿ ɩɨɧɹɬɬɹ ɮɭɧɤɰɿɨɧɚɥьɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

 Ȼɚɡɨɜɢɦ ɩɨɧɹɬɬɹɦ ɜ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿɣ ɦɨɜɿ є ɩɨɧɹɬɬɹ ɮɭɧɤɰɿʀ, 
ɫɚɦɟ ɜɨɧɨ ɦɚє ɩɟɪɜɢɧɧɟ ɡɧɚɱɟɧɧɹ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɰɶɨɝɨ ɩɨɧɹɬɬɹ ɩɪɨɝɪɚɦɢ, ɹɤɿ 
ɜɢɝɥɹɞɚɸɬɶ ɞɨɜɝɢɦɢ ɿ ɧɟɡɪɨɡɭɦɿɥɢɦɢ ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɨɜɚɦɢ, ɫɬɚɸɬɶ 
ɤɨɪɨɬɤɢɦɢ, ɡɪɨɡɭɦɿɥɢɦɢ ɿ ɞɨɫɬɭɩɧɢɦɢ ɧɚ ɦɨɜɚɦɢ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

 ɉɿɞ ɮɭɧɤɰɿєɸ ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ ɩɪɚɜɢɥɨ, ɡɝɿɞɧɨ ɡ ɹɤɢɦ ɤɨɠɧɨɦɭ 
ɟɥɟɦɟɧɬɭ ɡ ɞɟɹɤɨɝɨ ɤɥɚɫɭ ɫɬɚɜɢɬɶɫɹ ɭ ɜɿɞɩɨɜɿɞɧɿɫɬɶ єɞɢɧɢɣ ɟɥɟɦɟɧɬ ɡ ɿɧɲɨɝɨ 
ɤɥɚɫɭ. ȱɧɲɢɦɢ ɫɥɨɜɚɦɢ, ɞɥɹ ɡɚɞɚɧɢɯ ɞɜɨɯ ɤɥɚɫɿɜ ɟɥɟɦɟɧɬɿɜ, ɹɤɿ ɧɚɡɢɜɚɸɬɶɫɹ 
ɜɿɞɩɨɜɿɞɧɨ ɨɛɥɚɫɬɸ ɜɢɡɧɚɱɟɧɧɹ ɿ ɦɧɨɠɢɧɨɸ ɡɧɚɱɟɧɶ ɰɿєʀ ɮɭɧɤɰɿʀ, ɤɨɠɧɨɦɭ 
ɟɥɟɦɟɧɬɭ ɿɡ ɨɛɥɚɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɜɢɬɶɫɹ ɭ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɨɞɢɧ ɟɥɟɦɟɧɬ ɿɡ 
ɨɛɥɚɫɬɿ ɡɧɚɱɟɧɶ. ȼɚɠɥɢɜɨɸ ɜɥɚɫɬɢɜɿɫɬɸ ɬɚɤɨʀ ɜɿɞɩɨɜɿɞɧɨɫɬɿ є ɬɟ, ɳɨ ɟɥɟɦɟɧɬ 
ɿɡ ɨɛɥɚɫɬɿ ɡɧɚɱɟɧɶ єɞɢɧɢɦ ɫɩɨɫɨɛɨɦ ɜɢɡɧɚɱɢɬɶɫɹ ɡɚ ɟɥɟɦɟɧɬɚɦɢ ɿɡ ɨɛɥɚɫɬɿ 
ɜɢɡɧɚɱɟɧɧɹ. 

 ȱɫɧɭє ɛɚɝɚɬɨ ɫɩɨɫɨɛɿɜ ɨɩɢɫɚɧɧɹ ɩɪɨɫɬɢɯ ɮɭɧɤɰɿɣ. ɐɸ ɜɿɞɩɨɜɿɞɧɿɫɬɶ 
ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɭ ɜɢɝɥɹɞɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɩɚɪ 

(a, p)  (b, g)  (c, g)  (d, n), 

ɚɛɨ ɭ ɜɢɝɥɹɞɿ ɬɚɛɥɢɰɿ 
 

X a b c d 

f(x) p q q r 

   
ɚɛɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɿɜɧɨɫɬɟɣ 
 

f(a)=p, f(b)=g, f(c)=g, f(d)=n. 
 
 Ⱥɥɟ ɤɨɠɟɧ ɡ ɰɢɯ ɫɩɨɫɨɛɿɜ ɦɚє ɬɨɣ ɧɟɞɨɥɿɤ, ɳɨ ɬɭɬ ɦɢ ɧɟ ɡɧɚɣɞɟɦɨ 

oɞɧɨɡɧɚɱɧɨ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɦɿɠ ɨɛɥɚɫɬɸ ɜɢɡɧɚɱɟɧɶ ɿ ɡɧɚɱɟɧɶ ɮɭɧɤɰɿʀ. Ʉɨɥɢ 
ɨɛɥɚɫɬɶ ɜɢɡɧɚɱɟɧɶ ɜɟɥɢɤɚ, ɬɨ ɰɟ ɧɟ є ɰɿɥɤɨɦ ɨɱɟɜɢɞɧɢɦ. Ȼɿɥɶɲɟ ɬɨɝɨ, ɤɨɥɢ 
ɨɛɥɚɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɧɟɫɤɿɧɱɟɧɧɚ, ɬɨ ɬɚɤɿ ɩɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɧɟ ɦɨɠɭɬɶ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ. 
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 Ɋɨɡɝɥɹɧɟɦɨ ɪɟɚɥɶɧɢɣ ɩɪɢɤɥɚɞ. Ɏɭɧɤɰɿɹ ɤɜɚɞɪɚɬ ɦɚє ɨɛɥɚɫɬɸ 
ɜɢɡɧɚɱɟɧɧɹ ɤɥɚɫ ɰɿɥɢɯ ɱɢɫɟɥ (ɞɨɞɚɬɧɿ, ɜɿɞ'єɦɧɿ ɿ ɱɢɫɥɨ ɧɭɥɶ), ɚ ɨɛɥɚɫɬɶ 
ɡɧɚɱɟɧɶ ɰɿєʀ ɮɭɧɤɰɿʀ – ɜɫɿ ɧɟɜɿɞ'єɦɧɿ ɱɢɫɥɚ. Ⱦɥɹ ɩɪɢɤɥɚɞɭ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ: 

 
ɤɜɚɞɪɚɬ (3) = 9;    ɤɜɚɞɪɚɬ (5) = 25. 

 

Ⱥɥɟ ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ ɦɢ ɧɟ ɦɨɠɟɦɨ ɩɨɜɧɿɫɬɸ ɨɩɢɫɚɬɢ ɮɭɧɤɰɿɸ, ɨɫɤɿɥɶɤɢ 
ɨɛɥɚɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ є ɧɟɫɤɿɧɱɟɧɧɨɸ. 

Ⱥɥɟ ʀʀ ɰɿɥɤɨɦ ɦɨɠɧɚ ɨɩɢɫɚɬɢ, ɡɚɞɚɜɲɢ ɩɪɚɜɢɥɨ ɚɛɨ ɜɢɡɧɚɱɟɧɧɹ ɰɿєʀ 
ɮɭɧɤɰɿʀ 

ɤɜɚɞɪɚɬ (y) = y  y . 

 

 ɍ ɰɶɨɦɭ ɩɪɚɜɢɥɿ ɬɨɱɧɨ ɜɤɚɡɚɧɨ ɹɤ ɞɥɹ ɛɭɞɶ-ɹɤɢɯ x ɡ ɨɛɥɚɫɬɿ 
ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɤɜɚɞɪɚɬ ɜɢɪɚɯɭɜɚɬɢ ɣɨɝɨ ɨɛɪɚɡ. Ɍɭɬ x ɜɢɤɨɪɢɫɬɚɧɨ ɞɥɹ 
ɩɨɡɧɚɱɟɧɧɹ ɛɭɞɶ-ɹɤɨɝɨ ɟɥɟɦɟɧɬɚ ɡ ɨɛɥɚɫɬɿ ɜɢɡɧɚɱɟɧɧɹ. Ɍɚɤɭ ɡɦɿɧɧɭ ɧɚɡɢɜɚɸɬɶ 
ɩɚɪɚɦɟɬɪɨɦ ɜɢɡɧɚɱɟɧɧɹ. ȼɢɡɧɚɱɚɥɶɧɟ ɩɪɚɜɢɥɨ, ɹɤɟ ɪɨɡɝɥɹɧɭɬɨ ɞɥɹ ɮɭɧɤɰɿʀ 
ɤɜɚɞɪɚɬ, є ɬɢɦ ɫɬɚɧɞɚɪɬɧɢɦ ɫɩɨɫɨɛɨɦ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɦɢ ɛɭɞɟɦɨ 
ɩɪɟɞɫɬɚɜɥɹɬɢ ɮɭɧɤɰɿʀ. ɉɪɢ ɜɢɡɧɚɱɟɧɧɿ ɮɭɧɤɰɿɣ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɚɜɢɥ ɨɛɥɚɫɬɿ 
ɜɢɡɧɚɱɟɧɶ ɿ ɨɛɥɚɫɬɿ ɡɧɚɱɟɧɶ ɦɨɠɭɬɶ ɡɚɞɚɜɚɬɢɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɨɞɚɬɤɨɜɢɯ 
ɭɦɨɜ. Ⱥɞɠɟ ɬɨɱɧɨ ɬɚɤ ɫɚɦɨ ɦɢ ɛ ɦɨɝɥɢ ɞɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɤɜɚɞɪɚɬ ɿ ɞɥɹ 
ɞɿɣɫɧɢɯ ɱɢɫɟɥ, ɡɚɞɚɜɲɢ ɿɧɲɿ ɨɛɦɟɠɟɧɧɹ (ɭɦɨɜɢ) ɧɚ ɨɛɥɚɫɬɶ ɜɢɡɧɚɱɟɧɧɹ 
ɮɭɧɤɰɿʀ. ɑɚɫɬɨ ɛɭɞɟɦɨ ɧɚɡɢɜɚɬɢ ɨɛɥɚɫɬɸ ɡɧɚɱɟɧɶ ɿ ɨɛɥɚɫɬɸ ɜɢɡɧɚɱɟɧɧɹ 
ɲɢɪɲɿ ɦɧɨɠɢɧɢ, ɜ ɹɤɢɯ ɞɟɹɤɿ ɟɥɟɦɟɧɬɢ ɿɡ ɨɛɥɚɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɧɟ ɦɚɸɬɶ 
ɜɿɞɩɨɜɿɞɧɢɤɚ ɜ ɨɛɥɚɫɬɿ ɡɧɚɱɟɧɶ. Ɍɚɤ ɮɭɧɤɰɿɹ  ɨɛɟɪɧɟɧɚ (x)=1/x ɜɿɞɨɛɪɚɠɚє 
ɨɛɥɚɫɬɶ ɞɿɣɫɧɢɯ ɱɢɫɟɥ ɜ ɨɛɥɚɫɬɶ ɞɿɣɫɧɢɯ ɱɢɫɟɥ, ɯɨɱɚ ɣ ɱɢɫɥɨ 0 ɧɟ ɜɯɨɞɢɬɶ ɜ 
ɨɛɥɚɫɬɶ ɜɢɡɧɚɱɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɟɥɟɦɟɧɬ ɨɛɟɪɧɟɧɚ (0) ɧɟ ɜɢɡɧɚɱɟɧɢɣ ɡɝɚɞɚɧɢɦ 
ɩɪɚɜɢɥɨɦ. 

 ȱɧɲɢɣ ɩɪɢɤɥɚɞ. Ɋɨɡɝɥɹɧɟɦɨ ɮɭɧɤɰɿɸ max, ɹɤɚ ɜɢɞɚє ɹɤ ɪɟɡɭɥɶɬɚɬ 
ɛɿɥɶɲɟ ɡ ɞɜɨɯ ɱɢɫɟɥ, ɞɨ ɹɤɢɯ ɡɚɫɬɨɫɨɜɚɧɚ: 

 
max(1, 3)=3;         max(1.3, -1,7)=1.3. 

 

 ɉɪɚɜɢɥɨ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɰɿєʀ ɮɭɧɤɰɿʀ ɧɚɣɡɪɭɱɧɿɲɟ ɡɚɩɢɫɚɬɢ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɞɜɨɯ ɩɚɪɚɦɟɬɪɿɜ 
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əɤɳɨ ɫɤɨɪɢɫɬɚɬɢɫɹ ɜɿɞɨɦɨɸ ɡ ɬɪɚɞɢɰɿɣɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɮɨɪɦɨɸ 
 

ɹɤɳɨ ɭɦɨɜɚ ɬɨ ɜɢɪɚɡ ɿɧɚɤɲɟ ɜɢɪɚɡ , 

 
ɦɚєɦɨ ɩɪɨɫɬɿɲɟ ɨɡɧɚɱɟɧɧɹ: 
 

max(x, y)= ɹɤɳɨ x > y ɬɨ x ɿɧɚɤɲɟ y. 

 

Ɋɨɡɝɥɹɧɟɦɨ ɬɟɩɟɪ, ɹɤ ɦɨɠɧɚ ɡɞɿɣɫɧɸɜɚɬɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɮɭɧɤɰɿɣ. ɇɚɫɚɦɩɟɪɟɞ ɦɢ ɫɬɜɨɪɸєɦɨ ɛɚɡɨɜɢɣ ɧɚɛɿɪ ɩɨɬɪɿɛɧɢɯ ɧɚɦ ɮɭɧɤɰɿɣ ɿ, 
ɛɟɪɭɱɢ ʀɯ ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ ɚɪɝɭɦɟɧɬɚɦɢ, ɡɧɚɯɨɞɢɦɨ ɩɨɬɪɿɛɧɢɣ ɪɟɡɭɥɶɬɚɬ ɡɝɿɞɧɨ 
ɡɚɞɚɧɨɝɨ ɩɪɚɜɢɥɚ ɩɪɢ ɨɡɧɚɱɟɧɧɿ ɮɭɧɤɰɿɣ. Ɏɭɧɤɰɿɹ, ɩɨ ɫɭɬɿ, є ɩɪɨɝɪɚɦɨɸ, ɹɤɚ 
ɹɤ ɜɯɿɞɧɢɣ ɫɢɝɧɚɥ ɫɩɪɢɣɦɚє ʀʀ ɚɪɝɭɦɟɧɬ, ɚ ɹɤ ɜɢɯɿɞɧɢɣ – ɪɟɡɭɥɶɬɚɬ 
ɜɢɪɚɯɭɜɚɧɧɹ ɮɭɧɤɰɿʀ. ɓɨɛ ɦɚɬɢ ɦɨɠɥɢɜɿɫɬɶ ɤɨɧɫɬɪɭɸɜɚɬɢ ɩɨɬɭɠɧɿɲɿ 
ɩɪɨɝɪɚɦɢ, ɬɪɟɛɚ ɜɦɿɬɢ ɜɢɡɧɚɱɚɬɢ ɧɨɜɿ ɮɭɧɤɰɿʀ ɱɟɪɟɡ ɫɬɚɪɿ. Ⱥɥɟ, ɨɱɟɜɢɞɧɨ, ɰɿ 
ɧɨɜɿ ɩɨɜɢɧɧɿ ɩɨɫɢɥɚɬɢɫɹ ɥɢɲɟ ɧɚ ɛɚɡɨɜɿ ɮɭɧɤɰɿʀ. 

 Ɋɨɡɝɥɹɧɟɦɨ ɜɢɡɧɚɱɟɧɧɹ 
 

ɧɚɣɛ (x, y, z)= max (max (x, y), z). 

 
 Ɂɚ ɿɦɟɧɟɦ ɮɭɧɤɰɿʀ ɧɟɜɚɠɤɨ ɡɞɨɝɚɞɚɬɢɫɹ, ɳɨ ɜɨɧɚ ɡɞɿɣɫɧɸє ɨɛɱɢɫɥɟɧɧɹ 

ɧɚɣɛɿɥɶɲɨɝɨ ɡ ɬɪɶɨɯ ɱɢɫɟɥ. 
 ȼɢɡɧɚɱɟɧɧɹ ɰɿєʀ ɮɭɧɤɰɿʀ ɿɥɸɫɬɪɭє ɨɞɢɧ ɿɡ ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ ɫɩɨɫɨɛɿɜ 

ɩɨɛɭɞɨɜɢ ɧɨɜɢɯ ɮɭɧɤɰɿɣ ɿɡ ɫɬɚɪɢɯ. ɐɟ ɦɟɬɨɞ ɤɨɦɩɨɡɢɰɿʀ ɮɭɧɤɰɿɣ. ȼɤɥɚɞɟɧɧɹɦ 
ɨɞɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɭɧɤɰɿʀ ɜ ɿɧɲɟ ɦɢ ɨɬɪɢɦɭєɦɨ ɤɨɦɩɨɡɢɰɿɸ ɮɭɧɤɰɿʀ ɡ 
ɫɚɦɨɸ ɫɨɛɨɸ. Ɂɚɝɚɥɨɦ ɮɭɧɤɰɿʀ ɦɨɠɭɬɶ ɛɭɬɢ ɜɤɥɚɞɟɧɿ ɧɚ ɞɨɜɿɥɶɧɭ ɝɥɢɛɢɧɭ ɿ 
ɭɬɜɨɪɸɜɚɬɢ ɹɤ ɡɚɜɝɨɞɧɨ ɝɥɢɛɨɤɿ ɤɨɦɩɨɡɢɰɿʀ. Ɍɚɤ, ɧɚɣɛɿɥɶɲɟ ɡ 6 ɱɢɫɟɥ ɦɨɠɟ 
ɛɭɬɢ ɜɢɡɧɚɱɟɧɨ ɨɞɧɿєɸ ɡ ɧɚɫɬɭɩɧɢɯ ɤɨɦɩɨɡɢɰɿɣ: 

 
max (ɧɚɣɛ (a, b, c), ɧɚɣɛ (d, e, f)); 

ɧɚɣɛ (max (a, b), max (c, d), max (e, f)); 
max (max (max (a, b), max (c, d)), max (e, f)). 

 

ɓɨɛ ɩɪɨɝɪɚɦɭɜɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿɣ, ɬɪɟɛɚ ɦɚɬɢ ɦɧɨɠɢɧɭ 
ɨɫɧɨɜɧɢɯ ɮɭɧɤɰɿɣ ɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɤɨɦɩɨɡɢɰɿɸ ɞɥɹ ɨɡɧɚɱɟɧɧɹ ɧɨɜɢɯ 
ɮɭɧɤɰɿɣ ɜ ɬɟɪɦɿɧɚɯ ɫɬɚɪɢɯ. Ɉɬɠɟ, ɦɨɠɧɚ ɩɨɛɭɞɭɜɚɬɢ ɰɿɥɭ ɛɿɛɥɿɨɬɟɤɭ ɮɭɧɤɰɿɣ. 
Ⱦɟɹɤɿ ɡ ɧɢɯ ɦɨɠɭɬɶ ɛɭɬɢ ɧɚɫɬɿɥɶɤɢ ɩɨɬɭɠɧɢɦɢ, ɳɨ ɧɚɡɢɜɚɸɬɶɫɹ 
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ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɩɪɨɝɪɚɦɚɦɢ. ȼɢɧɢɤɚє ɡɚɩɢɬɚɧɧɹ, ɱɢ ɩɨɬɪɿɛɧɨ ɳɟ ɳɨ-
ɧɟɛɭɞɶ, ɤɪɿɦ ɧɚɛɨɪɭ ɨɫɧɨɜɧɢɯ ɮɭɧɤɰɿɣ ɿ ɦɨɠɥɢɜɨɫɬɿ ɫɤɥɚɫɬɢ ɡ ɧɢɯ 
ɤɨɦɩɨɡɢɰɿʀ, ɳɨɛ ɜɢɡɧɚɱɢɬɢ ɛɿɛɥɿɨɬɟɤɭ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ. ȼɢɹɜɥɹєɬɶɫɹ, 
ɳɨ ɛɿɥɶɲɟ ɧɿɱɨɝɨ ɧɟ ɩɨɬɪɿɛɧɨ. 

ȼɢɛɿɪ ɫɭɤɭɩɧɨɫɬɿ ɮɭɧɤɰɿɣ, ɛɟɡɫɭɦɧɿɜɧɨ, ɞɭɠɟ ɜɚɠɥɢɜɢɣ. Ⱦɥɹ ɩɨɛɭɞɨɜɢ 
ɟɮɟɤɬɢɜɧɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɧɚ ɫɭɱɚɫɧɢɯ ȿɈɆ ɰɟɣ ɧɚɛɿɪ ɩɨɜɢɧɟɧ 
ɛɭɬɢ ɞɨɫɢɬɶ ɩɨɬɭɠɧɢɦ, ɿ ɨɱɟɜɢɞɧɨ, ɹɤ ɛɚɡɨɜɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɛɪɚɧɿ ɪɿɡɧɿ 
ɮɭɧɤɰɿʀ ɡɚɥɟɠɧɨ ɜɿɞ ɩɨɬɪɟɛ ɤɨɪɢɫɬɭɜɚɱɚ. 

Ɉɱɟɜɢɞɧɨ, ɞɨ ɨɫɧɨɜɧɢɯ ɮɭɧɤɰɿɣ ɧɟɨɛɯɿɞɧɨ ɜɤɥɸɱɢɬɢ ɿ ɚɪɢɮɦɟɬɢɱɧɿ 
ɨɩɟɪɚɰɿʀ. ȼ ɦɚɬɟɦɚɬɢɰɿ є ɡɜɢɱɧɢɦɢ ɚɥɝɟɛɪɚʀɱɧɿ ɜɢɪɚɡɢ, ɳɨ ɜɤɥɸɱɚɸɬɶ 
ɚɪɢɮɦɟɬɢɱɧɿ ɨɩɟɪɚɰɿʀ: 

a+b*c; 
(2*x+3*y)/(x-y). 

 
Ɉɱɟɜɢɞɧɨ, ɨɩɟɪɚɰɿʀ +, -, *, / є ɮɭɧɤɰɿɹɦɢ, ɤɨɠɧɚ ɡ ɹɤɢɯ ɦɚє ɨɛɥɚɫɬɶ 

ɜɢɡɧɚɱɟɧɧɹ ɿ ɨɛɥɚɫɬɶ ɡɧɚɱɟɧɶ. Ɇɨɠɧɚ ɹɜɧɨ ɜɢɡɧɚɱɢɬɢ ʀɯ ɹɤ ɮɭɧɤɰɿʀ: 
 

   ɩɥɸɫ (x, y) = x+y     ɦɧɠ (x, y) = x*y 

   ɦɿɧɭɫ (x, y) = x-y     ɞɿɥ (x, y) = x/y 

 
ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɰɿ ɿɦɟɧɚ ɮɭɧɤɰɿɣ ɡɚɦɿɫɬɶ ɨɩɟɪɚɰɿɣ, ɦɨɠɧɚ ɩɟɪɟɩɢɫɚɬɢ 

ɚɥɝɟɛɪɚʀɱɧɿ ɜɢɪɚɡɢ, ɧɚɜɟɞɟɧɿ ɜɢɳɟ, ɭ ɜɢɝɥɹɞɿ 
 

  ɩɥɸɫ (a, ɦɧɠ(b, c)); 

  ɞɿɥ (ɩɥɸɫ (ɦɧɠ (2, x), ɦɧɠ (3, y)), ɦɿɧɭɫ (x, y)). 
 

 ɐɟɣ ɡɚɩɢɫ ɞɟɦɨɧɫɬɪɭє ɫɬɪɭɤɬɭɪɭ, ɹɤɭ Ʌɟɧɞɿɧ ɧɚɡɜɚɜ ɚɩɥɿɤɚɬɢɜɧɨɸ. ɍ 
ɬɚɤɿɣ ɫɬɪɭɤɬɭɪɿ ɤɨɠɟɧ ɜɢɪɚɡ ɦɨɠɟ ɛɭɬɢ ɪɨɡɞɿɥɟɧɢɣ ɧɚ ɫɤɥɚɞɨɜɿ, ɤɨɠɧɚ ɡ ɹɤɢɯ 
є ɚɛɨ ɨɩɟɪɚɰɿєɸ, ɚɛɨ ɨɩɟɪɚɧɞɨɦ. Ɉɩɟɪɚɧɞ ɨɡɧɚɱɚє ɡɧɚɱɟɧɧɹ, ɨɩɟɪɚɰɿɹ – 
ɮɭɧɤɰɿɸ. ɋɬɪɭɤɬɭɪɚ ɚɩɥɿɤɚɬɢɜɧɨɝɨ ɜɢɪɚɡɭ ɩɪɨɫɬɚ, ɜɿɧ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɨɩɟɪɚɰɿɣ, 
ɹɤɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɞɨ ɨɩɟɪɚɧɞɿɜ. ȼɚɠɥɢɜɚ ɪɢɫɚ ɚɩɥɿɤɚɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ, – ɳɨ 
ʀʀ ɡɧɚɱɟɧɧɹ ɡɧɚɯɨɞɹɬɶ ɡɚ ɡɧɚɱɟɧɧɹɦɢ ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ. Ɇɨɜɚ, ɜ ɹɤɿɣ 
ɡɛɟɪɿɝɚєɬɶɫɹ ɰɹ ɪɢɫɚ ɚɩɥɿɤɚɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ, ɧɚɡɢɜɚєɬɶɫɹ ɚɩɥɿɤɚɬɢɜɧɨɸ ɚɛɨ 
ɫɬɪɨɝɨ ɮɭɧɤɰɿɣɧɨɸ ɦɨɜɨɸ. 
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4.1.3. ɋɩɿɥьɧɿ ɬɚ ɜɿɞɦɿɧɧɿ ɪɢɫɢ ɮɭɧɤɰɿɨɧɚɥьɧɢɯ ɬɚ  
ɩɪɨɰɟɞɭɪɧɢɯ ɦɨɜ 

 Ɋɨɡɝɥɹɧɟɦɨ ɫɬɪɭɤɬɭɪɭ ɬɪɚɞɢɰɿɣɧɢɯ ɦɨɜ ɿ ɨɛɝɨɜɨɪɢɦɨ ɬɿ ɪɢɫɢ, ɹɤɿ ɧɟ є 
ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ. 

 ȼ ɭɫɿɯ ɫɭɱɚɫɧɢɯ ɦɨɜɚɯ ɩɪɨɝɪɚɦɭɜɚɧɧɹ є ɤɨɧɫɬɪɭɤɰɿʀ, ɹɤɿ ɧɚɡɢɜɚɸɬɶɫɹ 
ɩɪɨɰɟɞɭɪɨɸ ɚɛɨ ɩɿɞɩɪɨɝɪɚɦɨɸ, ɩɨɧɹɬɬɹ ɹɤɢɯ ɛɚɡɭєɬɶɫɹ ɧɚ ɿɞɟʀ ɮɭɧɤɰɿʀ. 

 Ɂɚɩɢɲɟɦɨ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ max  ɧɚ Ɏɨɪɬɪɚɧɿ ɿ ɧɚ  ɉɚɫɤɚɥɿ 
 

Ɏɨɪɬɪɚɧ ɉɚɫɤɚɥɶ 
REAL FUNCTION MAX(X,Y) 
REAL X,Y 
IF ( X.GE.Y ) GOTO 10 
MAX=Y 
RETURN 
10 MAX=X 
RETURN 
END 

FUNCTION                                        
ɆAX(X,Y:REAL):REAL; 
BEGIN IF X>=Y THEN MAX:=X 
ELSE MAX:=Y 
END. 

 

ɐɿ ɜɢɡɧɚɱɟɧɧɹ ɪɟɚɥɿɡɭɸɬɶ ɫɬɪɨɝɿ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ. Ɉɞɧɚɤ ɰɢɦɢ 
ɦɨɜɚɦɢ ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɚ ɨɛɦɟɠɟɧɚ ɤɿɥɶɤɿɫɬɶ ɮɭɧɤɰɿɣ ɿ ɜ ɩɪɚɤɬɢɱɧɢɯ 
ɡɚɞɚɱɚɯ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɡɚɝɚɥɶɧɿɲɿ ɩɪɨɰɟɞɭɪɢ, ɹɤɿ ɧɟ є ɫɬɪɨɝɨ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ, ɞɚɸɬɶ ɩɨɛɿɱɧɢɣ ɟɮɟɤɬ, ɦɚɥɨ ɧɚɨɱɧɿ, ɜɚɠɤɿ ɞɥɹ ɪɨɡɭɦɿɧɧɹ. 

Ɇɢ ɩɨɱɧɟɦɨ ɜɿɞɯɨɞɢɬɢ ɜɿɞ ɫɬɪɨɝɢɯ ɮɭɧɤɰɿɣ, ɤɨɥɢ ɜɢɡɧɚɱɢɦɨ ɩɪɨɰɟɞɭɪɢ, 
ɹɤɿ ɧɟ ɜɢɞɚɸɬɶ ɪɟɡɭɥɶɬɚɬɢ, ɚ ɩɪɢɫɜɨɸɸɬɶ ɣɨɝɨ ɡɧɚɱɟɧɧɹ ɨɞɧɨɦɭ ɿɡ 
ɩɚɪɚɦɟɬɪɿɜ. Ɇɨɠɧɚ ɞɚɬɢ ɨɡɧɚɱɟɧɧɹ max ɬɚɤ, ɳɨ ɜɢɤɥɢɤ  max(a,b,n) ɜɢɡɧɚɱɚє 
ɧɚɣɛɿɥɶɲɟ ɡ ɞɜɨɯ ɱɢɫɟɥ A ɿ B ɿ ɩɪɢɫɜɨɸє ɰɟ ɡɧɚɱɟɧɧɹ ɡɦɿɧɧɿɣ n. 

 Ɂɚɩɢɲɟɦɨ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɧɚ Ɏɨɪɬɪɚɧɿ ɿ ɧɚ ɉɚɫɤɚɥɿ. 
 

Ɏɨɪɬɪɚɧ ɉɚɫɤɚɥɶ 
SUBROUTINE MAX(X,Y,Z)    
REAL X,Y,Z 
IF ( X.GE.Y ) GOTO 10 
Z=Y 
   RETURN 
10 Z=X 
   RETURN 
   END 

PROCEDURE MAX(X,Y:REAL;VAR 
Z:REAL); 
BEGIN IF X>=Y THEN Z:=X 
ELSE Z:=Y 
END. 
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ɓɨɛ ɬɟɩɟɪ ɜɢɪɚɯɭɜɚɬɢ ɧɚɣɛɿɥɶɲɟ ɡ ɬɪɶɨɯ ɡɧɚɱɟɧɶ A, B, C, ɧɟɨɛɯɿɞɧɿ ɞɜɚ 
ɩɨɫɥɿɞɨɜɧɿ ɜɢɤɥɢɤɢ ɩɪɨɰɟɞɭɪɢ max (a,b,m), max (m,c,m). Ɉɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ 
ɧɟ ɩɨɪɭɲɭєɬɶɫɹ, ɚɥɟ ɦɢ ɜɬɪɚɬɢɥɢ ɞɟɹɤɿ ɡɪɭɱɧɨɫɬɿ ɩɪɢ ɨɛɱɢɫɥɟɧɧɿ ɧɚɣɛɿɥɶɲɨɝɨ 
ɡ ɬɪɶɨɯ ɱɢɫɟɥ. Ɇɢ ɜɿɞɯɨɞɢɦɨ ɬɪɨɯɢ ɞɚɥɿ ɜɿɞ ɫɬɪɨɝɨɝɨ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ, ɹɤɳɨ 
ɜɢɡɧɚɱɢɦɨ max ɹɤ ɩɪɨɰɟɞɭɪɭ, ɹɤɚ ɜɢɡɧɚɱɚє ɧɚɣɛɿɥɶɲɟ ɡ ɞɜɨɯ ɱɢɫɟɥ A ɿ B ɿ 
ɩɪɢɫɜɨɸє ɰɟ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɭ A: 

 Ɂɚɩɢɲɟɦɨ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɧɚ Ɏɨɪɬɪɚɧɿ ɿ ɧɚ ɉɚɫɤɚɥɿ 
 

Ɏɨɪɬɪɚɧ ɉɚɫɤɚɥɶ 
    SUBROUTINE MAX(X,Y) 
    REAL X,Y 
    IF ( X.GE. Y) GO TO 10 
    X=Y 
10 RETURN 
    END 

PROCEDURE MAX(X,Y:REAL); 
BEGIN IF X<Y THEN X:=Y 
END. 
 

  
Ɇɨɠɧɚ ɤɨɧɫɬɚɬɭɜɚɬɢ, ɳɨ ɬɭɬ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɧɟ ɩɨɪɭɲɟɧɨ, ɯɨɱɚ 

ɡɪɨɛɥɟɧɨ ɧɟɹɜɧɢɦ. ɉɪɨɝɪɚɦɢ, ɫɤɥɚɞɟɧɿ ɡ ɫɬɪɨɝɢɯ ɮɭɧɤɰɿɣ, ɩɪɨɫɬɨ ɜɢɡɧɚɱɚɸɬɶ 
ɹɤ ɧɨɜɿ ɡɧɚɱɟɧɧɹ, ɜɢɡɧɚɱɟɧɿ ɿɡ ɜɯɿɞɧɢɯ ɞɚɧɢɯ, ɜ ɬɨɣ ɱɚɫ, ɹɤ ɜ ɨɫɬɚɧɧɿɯ ɞɜɨɯ 
ɩɪɨɰɟɞɭɪɚɯ є ɩɨɛɿɱɧɢɣ ɟɮɟɤɬ ɩɪɢɫɜɨɸɜɚɧɧɹ ɜɿɞɧɨɫɧɨ ɨɞɧɨɝɨ ɿɡ ɫɜɨʀɯ 
ɩɚɪɚɦɟɬɪɿɜ. 

ɓɟ ɫɢɥɶɧɿɲɢɣ ɩɨɛɿɱɧɢɣ ɟɮɟɤɬ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ, ɤɨɥɢ ɨɡɧɚɱɢɬɢ 
ɩɪɨɰɟɞɭɪɭ, ɹɤɚ ɩɪɢɫɜɨɸє ɪɟɡɭɥɶɬɚɬ ɡɦɿɧɧɿɣ, ɳɨ ɧɟ є ɩɚɪɚɦɟɬɪɨɦ ɩɪɨɰɟɞɭɪɢ. 
 Ɂɚɩɢɲɟɦɨ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɧɚ Ɏɨɪɬɪɚɧɿ ɿ ɧɚ ɉɚɫɤɚɥɿ 
 

Ɏɨɪɬɪɚɧ ɉɚɫɤɚɥɶ 
    SUBROUTINE MAX(X,Y) 
    REAL X,Y 
    COMMON M 
    REAL M 
    IF ( X.GE.Y ) GOTO 10 
    M=Y 
    RETURN 
10 M=X 
    RETURN 
    END 

PROCEDURE MAX(X,Y:REAL); 
BEGIN IF X>=Y THEN M:=X 
ELSE M:=Y 
END. 
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Ɍɟɩɟɪ ɧɚɣɛɿɥɶɲɟ ɡ ɬɪɶɨɯ ɡɧɚɱɟɧɶ ɜɢɡɧɚɱɚєɬɶɫɹ ɞɜɨɦɚ ɜɢɤɥɢɤɚɦɢ 
 

max (A, B)  ɿ  max (M, C) 

 
ɉɪɨɰɟɞɭɪɢ ɡ ɬɚɤɢɦɢ ɜɢɡɧɚɱɟɧɧɹɦɢ є ɜɚɠɤɢɦɢ ɞɥɹ ɪɨɡɭɦɿɧɧɹ, ɬɢɦ ɧɟ 

ɦɟɧɲɟ ɜɨɧɢ ɜɤɥɸɱɚɸɬɶɫɹ ɜ ɬɪɚɞɢɰɿɣɧɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɨɫɤɿɥɶɤɢ ɛɟɡ ɧɢɯ 
ɩɪɨɝɪɚɦɢ ɧɟ ɦɨɠɭɬɶ ɟɮɟɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɚɲɢɧɭ. 

ɋɬɪɨɝɨ ɮɭɧɤɰɿɣɧɚ ɦɨɜɚ ɧɟ ɞɨɩɭɫɤɚє ɩɨɛɿɱɧɢɯ ɟɮɟɤɬɿɜ. ɉɪɨɝɪɚɦɿɫɬ ɛɭɞɭє 
ɬɿɥɶɤɢ ɬɿ ɮɭɧɤɰɿʀ, ɹɤɿ ɡɚ ɡɧɚɱɟɧɧɹɦ ɚɪɝɭɦɟɧɬɿɜ ɜɢɪɚɯɨɜɭɸɬɶ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ. 
Ɍɨɦɭ ɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɜɿɞɫɭɬɧɿ ɬɚɤɿ ɩɨɧɹɬɬɹ, ɹɤɿ є ɡɜɢɱɧɿ ɜ 
ɬɪɚɞɢɰɿɣɧɢɯ ɦɨɜɚɯ, ɡɨɤɪɟɦɚ ɜɿɞɫɭɬɧɿɣ ɨɩɟɪɚɬɨɪ ɩɪɢɫɜɨєɧɧɹ. Ɍɟ ɫɚɦɟ 
ɜɿɞɧɨɫɢɬɶɫɹ ɿ ɞɨ ɩɨɧɹɬɬɹ ɡɦɿɧɧɨʀ. ɍ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿɣ ɦɨɜɿ ɡɦɿɧɧɚ 
ɩɨɞɿɛɧɚ ɲɜɢɞɲɟ ɞɨ ɦɚɬɟɦɚɬɢɱɧɨʀ ɡɦɿɧɧɨʀ ɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɬɨɝɨ, ɳɨɛ 
ɞɚɬɢ ɿɦɟɧɚ ɚɪɝɭɦɟɧɬɚɦ ɮɭɧɤɰɿʀ, ʀʀ ɩɨɫɬɿɣɧɟ ɡɧɚɱɟɧɧɹ ɡɛɟɪɿɝɚєɬɶɫɹ ɩɪɨɬɹɝɨɦ 
ɜɫɶɨɝɨ ɩɪɨɰɟɫɭ ɨɛɱɢɫɥɟɧɧɹ ɮɭɧɤɰɿʀ. 

ɋɬɪɨɝɨ ɮɭɧɤɰɿɣɧɚ ɦɨɜɚ ɦɚє ɞɜɿ ɜɚɠɥɢɜɿ ɩɟɪɟɜɚɝɢ ɧɚɞ ɿɧɲɢɦɢ. ɉɟɪɲɚ – 
ɰɟ ɦɨɠɥɢɜɿɫɬɶ ɫɬɪɭɤɬɭɪɭɜɚɬɢ ɞɚɧɿ. Ⱦɪɭɝɚ – ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɚɬɢ ɮɭɧɤɰɿʀ 
ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ. ɐɿɥɿ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ ɦɨɠɭɬɶ ɜɢɫɬɭɩɚɬɢ ɹɤ єɞɢɧɟ ɰɿɥɟ. ȼɨɧɢ 
ɦɨɠɭɬɶ ɜɜɨɞɢɬɢɫɹ ɜ ɮɭɧɤɰɿɸ ɹɤ ɚɪɝɭɦɟɧɬɢ ɿ ɜɢɞɚɜɚɬɢɫɹ ɹɤ ɪɟɡɭɥɶɬɚɬ. 
ȼɚɠɥɢɜɨ ɬɟ, ɳɨ ɨɞɢɧ ɪɚɡ ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ ɩɨɛɭɞɨɜɚɧɚ ɫɬɪɭɤɬɭɪɚ ɡɛɟɪɿɝɚє ɫɜɨє 
ɡɧɚɱɟɧɧɹ ɩɪɨɬɹɝɨɦ ɜɫɶɨɝɨ ɩɪɨɰɟɫɭ ɨɛɱɢɫɥɟɧɶ. Ɍɟ ɫɚɦɟ ɦɨɠɧɚ ɫɤɚɡɚɬɢ ɿ ɩɪɨ 
ɮɭɧɤɰɿʀ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ. ȼɨɧɢ ɦɚɸɬɶ ɿɧɲɿ ɮɭɧɤɰɿʀ ɚɛɨ ɫɜɨʀɦɢ ɚɪɝɭɦɟɧɬɚɦɢ 
ɚɛɨ ɪɟɡɭɥɶɬɚɬɚɦɢ. ɐɟ ɞɚє ɡɦɨɝɭ ɪɨɛɢɬɢ ɩɪɨɝɪɚɦɢ ɧɚ ɮɭɧɤɰɿɨɧɚɥɶɧɿɣ ɦɨɜɿ 
ɤɨɪɨɬɲɢɦɢ, ɧɚɨɱɧɿɲɢɦɢ. Ɉɱɟɜɢɞɧɨ ʀɯ ɥɟɝɲɟ ɧɚɩɢɫɚɬɢ, ɚ ɬɨɦɭ ɿ ɞɨɰɿɥɶɧɿɲɟ 
ɟɤɫɩɥɭɚɬɭɜɚɬɢ. 

 

4.1.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. ɋɭɬɶ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚ ɧɚɩɪɹɦɤɢ ɣɨɝɨ 
ɡɚɫɬɨɫɭɜɚɧɧɹ. 

2. Ɉɫɧɨɜɧɿ ɜɿɞɦɿɧɧɨɫɬɿ ɦɨɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɜɿɞ 
ɬɪɚɞɢɰɿɣɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ. 

3. ɋɭɬɶ ɩɪɢɧɰɢɩɭ ɤɨɦɩɨɡɢɰɿʀ ɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ. 
4. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɩɨɫɨɛɿɜ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɮɭɧɤɰɿɣ ɬɚ ɨɫɨɛɥɢɜɨɫɬɿ 

ɰɶɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɜ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿɣ ɦɨɜɿ. 
5. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɩɥɿɤɚɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ ɬɚ ʀʀ ɩɟɪɟɜɚɝɢ ɧɚɞ ɿɧɲɢɦɢ 

ɫɩɨɫɨɛɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɚɧɢɯ. 
6. ȼ ɱɨɦɭ ɫɭɬɶ ɩɨɛɿɱɧɨɝɨ ɟɮɟɤɬɭ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɮɭɧɤɰɿɣ? 
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7. Ɉɩɢɫɚɬɢ ɮɭɧɤɰɿɸ min (x, y), ɹɤɚ ɜɢɛɢɪɚє ɧɚɣɦɟɧɲɟ ɡ ɞɜɨɯ 
ɚɪɝɭɦɟɧɬɿɜ ɮɭɧɤɰɿɣɧɨɸ ɦɨɜɨɸ, ɦɨɜɨɸ ɉɚɫɤɚɥɶ ɬɚ ɋɿ ɿ ɩɨɪɿɜɧɹɬɢ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɰɢɯ ɨɡɧɚɱɟɧɶ. 

8. ɇɚ ɨɫɧɨɜɿ ɮɭɧɤɰɿʀ min (x, y) ɩɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ min (x, y, u, v), ɹɤɚ 
ɜɢɛɢɪɚє ɧɚɣɦɟɧɲɟ ɡ ɱɨɬɢɪɶɨɯ ɡɧɚɱɟɧɶ. 

 

4.2. ɋɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥьɧɚ ɦɨɜɚ. ɉɪɢɦɿɬɢɜɧɿ ɮɭɧɤɰɿʀ  
ɦɨɜɢ Ʌɿɫɩ  

 
4.2.1. ɋɩɨɫɨɛɢ ɩɨɞɚɧɧɹ ɞɚɧɢɯ 

Ʉɨɥɢ ɦɨɜɚ ɣɞɟ ɩɪɨ ɩɨɛɭɞɨɜɭ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ, ɩɪɨ 
ɫɬɜɨɪɟɧɧɹ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ, ɬɨ ɰɟ ɨɡɧɚɱɚє ɳɨ ɧɨɜɿ 
ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɩɪɨɝɪɚɦɢ ɫɬɜɨɪɸɸɬɶ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɞɟɹɤɿ ɛɚɡɨɜɿ ɚɛɨ ɹɤ ʀɯ 
ɳɟ ɧɚɡɢɜɚɸɬɶ ɩɪɢɦɿɬɢɜɧɿ ɮɭɧɤɰɿʀ. Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ 
ɜɜɟɞɟɦɨ ɪɹɞ ɚɛɫɬɪɚɤɬɧɢɯ ɩɨɧɹɬɶ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɚɧɢɯ ɜ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɩɪɨɝɪɚɦɚɯ. 

Ⱦɥɹ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɚɧɢɯ, ɹɤɿ ɯɚɪɚɤɬɟɪɧɿ ɞɥɹ ɧɟɱɢɫɥɨɜɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɡɨɤɪɟɦɚ, ɩɪɢ ɪɨɡɜ’ɹɡɚɧɧɿ ɡɚɞɚɱ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ, ɩɨɛɭɞɨɜɿ 
ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ, ɞɨɜɟɞɟɧɧɿ ɬɟɨɪɟɦ, ɪɨɡɩɿɡɧɚɜɚɧɧɿ ɨɛɪɚɡɿɜ, ɬɟɨɪɿʀ ɿɝɨɪ 
ɧɟɨɛɯɿɞɧɿ ɛɚɝɚɬɲɿ ɨɛɥɚɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɣ, ɧɿɠ ɡɜɢɱɚɣɧɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ 
ɱɢɫɥɚ ɜ ɦɚɲɢɧɿ. Ɋɚɡɨɦ ɡ ɬɢɦ, ɬɚɤɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɩɨɜɢɧɧɨ ɛɭɬɢ ɹɤ 
ɭɧɿɜɟɪɫɚɥɶɧɢɦ, ɬɚɤ ɿ ɩɪɨɫɬɢɦ, ɡɪɭɱɧɢɦ ɜ ɤɨɪɢɫɬɭɜɚɧɧɿ. Ɍɚɤɨɸ ɜɥɚɫɬɢɜɿɫɬɸ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɮɨɪɦɚ ɞɚɧɢɯ, ɡɚɩɪɨɩɨɧɨɜɚɧɚ Ⱦɠɨɧɨɦ Ɇɚɤɤɚɪɬɿ ɩɪɢ 
ɪɨɡɪɨɛɰɿ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ Ʌɿɫɩ (ɜɿɞ ɚɧɝɥɿɣɫɶɤɨɝɨ List Processing – 
ɨɛɪɨɛɤɚ ɫɩɢɫɤɿɜ). ɐɹ ɮɨɪɦɚ ɞɚɧɢɯ, ɹɤɭ ɧɚɡɢɜɚɸɬɶ S-ɜɢɪɚɡɨɦ, є ɨɞɧɨɱɚɫɧɨ 
ɞɨɜɨɥɿ ɩɪɨɫɬɨɸ ɿ ɞɨɫɬɚɬɧɶɨ ɭɧɿɜɟɪɫɚɥɶɧɨɸ. 

Ɋɨɡɝɥɹɧɟɦɨ ɧɚɣɩɪɨɫɬɿɲɿ ɨɛ'єɤɬɢ Ʌɿɫɩɭ, ɡ ɹɤɢɯ ɛɭɞɭɬɶ ɛɭɞɭɜɚɬɢɫɹ ɿɧɲɿ 
ɫɬɪɭɤɬɭɪɢ. Ɉɱɟɜɢɞɧɨ, ɦɨɜɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɚɥɮɚɜɿɬɭ, ɹɤɢɣ ɦɨɠɟ ɛɭɬɢ ɜɢɛɪɚɧɢɣ 
ɞɨɫɬɚɬɧɶɨɸ ɦɿɪɨɸ ɞɨɜɿɥɶɧɨ. ɉɨɛɭɞɭєɦɨ ɚɥɮɚɜɿɬ ɿɡ ɬɚɤɢɯ ɥɿɬɟɪ: 

ɚ) ɛɭɤɜɢ: ɜɟɥɢɤɿ ɛɭɤɜɢ ɚɧɝɥɿɣɫɶɤɨɝɨ ɬɚ ɭɤɪɚʀɧɫɶɤɨɝɨ ɚɥɮɚɜɿɬɭ; 
ɛ) ɰɢɮɪɢ ɜɿɞ 0 ɞɨ 9; 
ɜ) ɨɛɦɟɠɭɜɚɱɿ Ʌɿɫɩɭ: ( ) . _ nl ; 
ɝ) ɿɧɲɿ ɡɧɚɤɢ : + - ɯ  / , : : = . 
əɤ ɛɚɱɢɦɨ, ɤɿɥɶɤɿɫɬɶ ɥɿɬɟɪ ɜ ɚɥɮɚɜɿɬɿ є ɧɟɜɟɥɢɤɨɸ. ȼɨɞɧɨɱɚɫ Ʌɿɫɩ 

ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɨɛɪɨɛɤɢ ɜɟɥɢɤɢɯ ɨɛɫɹɝɿɜ ɞɚɧɢɯ, ɤɨɥɢ ɞɨɜɨɞɢɬɶɫɹ ɦɚɬɢ 
ɫɩɪɚɜɭ ɡ ɤɨɥɨɫɚɥɶɧɨɸ ɤɿɥɶɤɿɫɬɸ ɨɛ'єɤɬɿɜ ɪɿɡɧɨʀ ɩɪɢɪɨɞɢ. Ⱦɥɹ ʀɯ ɩɨɡɧɚɱɟɧɧɹ 
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ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɨɧɹɬɬɹ ɚɬɨɦɚ. Ⱥɬɨɦɨɦ ɧɚɡɢɜɚєɬɶɫɹ ɞɨɜɿɥɶɧɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ 
ɛɭɤɜ, ɰɢɮɪ, ɿɧɲɢɯ ɥɿɬɟɪ, ɪɨɡɦɿɳɟɧɢɯ ɦɿɠ ɞɜɨɦɚ ɨɛɦɟɠɭɜɚɱɚɦɢ ɦɨɜɢ Ʌɿɫɩ, ɧɟ 
ɜɤɥɸɱɚɸɱɢ ʀɯ ɫɚɦɢɯ. 

ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɜ ɪɿɡɧɢɯ ɪɟɚɥɿɡɚɰɿɹɯ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ ɧɚ ɚɬɨɦɢ 
ɦɨɠɭɬɶ ɛɭɬɢ ɧɚɤɥɚɞɟɧɿ ɩɟɜɧɿ ɨɛɦɟɠɟɧɧɹ. ȼ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɥɿɬɟɪ 

(A (ATOM X24) - ABC 012 A+B(X) (GO TO )) 
ɦɿɫɬɹɬɶɫɹ ɬɚɤɿ ɚɬɨɦɢ : 
A 

ATOM 

X24 

 - 

ABC 

012 

A+B(X) 

GO 

TO 

ɍ ɩɪɨɝɪɚɦɿ ɧɚ Ʌɿɫɩɿ ɚɬɨɦɢ ɦɨɠɭɬɶ ɨɡɧɚɱɚɬɢ ɮɭɧɤɰɿʀ ɿ ɤɨɧɫɬɚɧɬɢ, ɹɤɿ 
ɦɚɸɬɶ ɩɟɜɧɢɣ ɡɦɿɫɬ ɜ Ʌɿɫɩɿ, ɮɭɧɤɰɿʀ, ɡɦɿɧɧɿ ɿ ɤɨɧɫɬɚɧɬɢ, ɹɤɿ ɜɢɡɧɚɱɟɧɿ ɜ ɫɚɦɿɣ 
ɩɪɨɝɪɚɦɿ; ɿ, ɧɚɪɟɲɬɿ, ɫɚɦɢɯ ɫɟɛɟ, ɬɨɛɬɨ ɬɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɥɿɬɟɪ ɱɢ ɨɤɪɟɦɿ 
ɥɿɬɟɪɢ, ɹɤɢɦɢ ɜɨɧɢ ɡɨɛɪɚɠɚɸɬɶɫɹ. 

ȱɧɲɢɣ ɬɢɩ ɞɚɧɢɯ, ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɭɜɚɧɧɿ – ɰɟ ɫɩɢɫɤɢ. ɋɩɢɫɤɨɦ ɧɚɡɢɜɚєɬɶɫɹ ɫɤɿɧɱɟɧɧɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ 
ɟɥɟɦɟɧɬɿɜ, ɹɤɚ ɜɡɹɬɚ ɜ ɤɪɭɝɥɿ ɞɭɠɤɢ. ȿɥɟɦɟɧɬɨɦ ɫɩɢɫɤɭ ɦɨɠɟ ɛɭɬɢ ɚɬɨɦ ɚɛɨ 
ɫɩɢɫɨɤ. ɉɪɢɤɥɚɞɢ ɫɩɢɫɤɿɜ : 

(A B C D E); 

(U1 U2 U3 U4); 

(CAR (QUOTE ( P Q 10)); 

(1 (2 3) 6 (78 80)); 

((( 1000 ))); 

(). 

Ɉɫɬɚɧɧɿɣ ɩɪɢɤɥɚɞ – ɩɨɪɨɠɧɿɣ ɫɩɢɫɨɤ, ɹɤɢɣ ɧɟ ɦɿɫɬɢɬɶ ɠɨɞɧɨɝɨ 
ɟɥɟɦɟɧɬɚ. Ⱦɥɹ ɧɶɨɝɨ ɩɪɢɣɧɹɬɟ ɫɩɟɰɿɚɥɶɧɟ ɩɨɡɧɚɱɟɧɧɹ ɭ ɜɢɝɥɹɞɿ ɚɬɨɦɚ NIL. 
ȿɥɟɦɟɧɬɢ ɫɩɢɫɤɭ ɜɿɞɞɿɥɹɸɬɶɫɹ ɨɞɢɧ ɜɿɞ ɨɞɧɨɝɨ ɩɪɨɩɭɫɤɚɦɢ. Ʉɿɥɶɤɚ 
ɩɪɨɩɭɫɤɿɜ, ɹɤɿ ɣɞɭɬɶ ɩɿɞɪɹɞ, ɟɤɜɿɜɚɥɟɧɬɧɿ ɨɞɧɨɦɭ ɩɪɨɩɭɫɤɭ. ɉɪɨɩɭɫɤ є 
ɿɫɬɨɬɧɢɦ, ɤɨɥɢ ɩɿɞɪɹɞ ɣɞɭɬɶ ɞɜɚ ɚɬɨɦɢ, ɜ ɿɧɲɢɯ ɜɢɩɚɞɤɚɯ ɜɿɧ ɧɟ ɧɟɫɟ ɧɿɹɤɨɝɨ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɿ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ ɧɚɨɱɧɨɫɬɿ ɿ 
ɱɢɬɚɛɟɥɶɧɨɫɬɿ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɩɪɨɝɪɚɦɢ. 
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Ⱦɭɠɤɢ ɜ Ʌɿɫɩɿ є ɧɚɞɡɜɢɱɚɣɧɨ ɜɚɠɥɢɜɢɦɢ ɫɢɧɬɚɤɫɢɱɧɢɦɢ ɡɧɚɤɚɦɢ. 
ɇɟɨɛɯɿɞɧɨ ɭɜɚɠɧɨ ɫɬɟɠɢɬɢ ɡɚ ɩɪɚɜɢɥɶɧɿɫɬɸ ʀɯ ɪɨɡɫɬɚɜɥɟɧɧɹ. Ʉɿɥɶɤɿɫɬɶ ɞɭɠɨɤ, 
ɳɨ ɜɿɞɤɪɢɜɚєɬɶɫɹ, ɩɨɜɢɧɧɚ ɡɛɿɝɚɬɢɫɹ ɡ ɤɿɥɶɤɿɫɬɸ ɬɢɯ, ɳɨ ɡɚɤɪɢɜɚɸɬɶɫɹ. 
ȼɿɞɫɭɬɧɿɫɬɶ ɨɞɧɿєʀ ɞɭɠɤɢ ɪɨɛɢɬɶ ɩɪɨɝɪɚɦɭ ɛɟɡɡɦɿɫɬɨɜɧɨɸ. ɇɚ ɩɪɚɤɬɢɰɿ 
ɫɩɢɫɤɢ ɦɨɠɭɬɶ ɜɤɥɚɞɚɬɢɫɹ ɨɞɢɧ ɜ ɿɧɲɢɣ ɧɚ ɞɨɜɿɥɶɧɭ ɝɥɢɛɢɧɭ ɿ ɭɬɜɨɪɸɜɚɬɢ 
ɞɨɜɨɥɿ ɫɤɥɚɞɧɭ ɞɭɠɤɨɜɭ ɫɬɪɭɤɬɭɪɭ. Ɍɪɭɞɧɨɳɿ ɩɪɢ  ɱɢɬɚɧɧɿ ɞɨɜɝɢɯ ɫɩɢɫɤɿɜ 
ɤɨɦɩɟɧɫɭɸɬɶɫɹ ɥɟɝɤɿɫɬɸ ʀɯ ɨɩɪɚɰɸɜɚɧɧɹ. 

ɇɚɞɚɥɿ ɩɿɞ S-ɜɢɪɚɡɚɦɢ ɦɢ ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ ɚɬɨɦɢ (ɱɢɫɥɨɜɿ, ɫɢɦɜɨɥɶɧɿ 
ɚɛɨ ɡɦɿɲɚɧɿ) ɚɛɨ S-ɜɢɪɚɡɢ, ɜɡɹɬɿ ɜ ɤɪɭɝɥɿ ɞɭɠɤɢ (ɫɩɢɫɤɢ). 

əɤ ɩɪɢɤɥɚɞ ɜɢɤɨɪɢɫɬɚɧɧɹ S-ɜɢɪɚɡɿɜ ɪɨɡɝɥɹɧɟɦɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɥɹ 
ɩɪɨɫɬɢɯ ɚɥɝɟɛɪɚʀɱɧɢɯ ɮɨɪɦɭɥ. Ɉɱɟɜɢɞɧɨ, ɧɟɨɛɯɿɞɧɨ ɪɨɡɪɿɡɧɹɬɢ ɤɨɧɫɬɚɧɬɢ, 
ɡɦɿɧɧɿ ɿ ɛɿɧɚɪɧɿ ɨɩɟɪɚɰɿʀ. Ȼɭɞɟɦɨ ɤɨɧɫɬɚɧɬɢ ɿ ɡɦɿɧɧɿ ɡɨɛɪɚɠɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɚɬɨɦɿɜ, ɚ ɛɿɧɚɪɧɭ ɨɩɟɪɚɰɿɸ ɭ ɜɢɝɥɹɞɿ ɫɩɢɫɤɭ, ɞɟ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɡɚɩɢɫɭєɬɶɫɹ 
ɿɦ'ɹ ɨɩɟɪɚɰɿʀ, ɚ ɡɚ ɧɟɸ ɫɥɿɞɭɸɬɶ ɿɦɟɧɚ ɨɩɟɪɚɧɞɿɜ. ɇɚɜɟɞɟɦɨ ɞɥɹ ɤɨɠɧɨʀ ɡ 
ɦɨɠɥɢɜɢɯ ɚɪɢɮɦɟɬɢɱɧɢɯ ɮɨɪɦɭɥ ʀʀ ɩɨɞɚɧɧɹ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ: 

 

Ɏɨɪɦɭɥɚ S-ɜɢɪɚɡ 
ɤɨɧɫɬɚɧɬɚ  
ɡɦɿɧɧɚ    
p + q    
p - q 

p   q 
p / q 

ɚɬɨɦ ɱɢɫɥɨɜɢɣ 
ɚɬɨɦ ɫɢɦɜɨɥɶɧɢɣ 
(ɉɅɘɋ  P Q) 
(Ɇȱɇɍɋ P Q) 
(ɆɇɈɀ P Q) 
(ȾȱɅ P Q) 

  

Ɉɬɠɟ, ɹɤɳɨ ɛɢ ɦɚɥɢ ɡɚɞɚɧɭ ɮɨɪɦɭɥɭ  Y+5X-6, ɬɨ ɜɨɧɚ ɦɨɠɟ ɛɭɬɢ 
ɡɚɩɢɫɚɧɚ ɬɚɤ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ: 

(ɉɅɘɋ Y (ɆІɇɍɋ (ɆɇɈɀ 5 X) 6)) 
 

ɚɛɨ ɭ ɜɢɝɥɹɞɿ 
(ɆІɇɍɋ (ɉɅɘɋ Y (ɆɇɈɀ X)) 6) 

 
ɿ ɛɚɝɚɬɶɦɚ ɿɧɲɢɦɢ ɦɨɠɥɢɜɢɦɢ ɫɩɨɫɨɛɚɦɢ. 

 Ɍɨɛɬɨ ɿɫɧɭє ɛɚɝɚɬɨ ɪɿɡɧɢɯ ɫɩɨɫɨɛɿɜ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɨɞɧɢɯ ɿ ɬɢɯ ɫɚɦɢɯ 
ɞɚɧɢɯ. əɤɢɣ ɿɡ ɦɨɠɥɢɜɢɯ ɫɩɨɫɨɛɿɜ ɦɢ ɜɢɛɟɪɟɦɨ – ɰɿɥɤɨɦ ɜɢɡɧɚɱɚєɬɶɫɹ ɬɢɦ, 
ɳɨ ɦɢ ɯɨɱɟɦɨ ɪɨɛɢɬɢ ɡ ɰɢɦɢ ɞɚɧɢɦɢ. Ʉɨɧɤɪɟɬɧɢɣ ɜɢɛɿɪ ɞɚɧɢɯ ɰɿɥɤɨɦ ɦɨɠɟ 
ɛɭɬɢ ɩɪɢɞɚɬɧɢɦ ɞɥɹ ɨɞɧɢɯ ɰɿɥɟɣ ɿ ɛɟɡɡɦɿɫɬɨɜɧɢɦ ɞɥɹ ɿɧɲɢɯ. 
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4.2.2. ɉɪɢɦɿɬɢɜɧɿ ɮɭɧɤɰɿʀ ɦɨɜɢ Ʌɿɫɩ 

Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɨɩɟɪɚɬɢɜɧɨ ɩɪɚɰɸɜɚɬɢ ɡ S-ɜɢɪɚɡɚɦɢ, ɧɟɨɛɯɿɞɧɨ ɜɦɿɬɢ 
ɪɨɡɱɥɟɧɢɬɢ ʀɯ ɧɚ ɫɤɥɚɞɨɜɿ ɱɚɫɬɢɧɢ. Ⱦɥɹ ɰɢɯ ɰɿɥɟɣ ɜɜɟɞɟɦɨ ɞɟɹɤɿ ɛɚɡɨɜɿ, ɚɛɨ, 
ɹɤ ʀɯ ɧɚɡɢɜɚɸɬɶ, ɩɪɢɦɿɬɢɜɧɿ ɮɭɧɤɰɿʀ ɿ ɩɨɤɚɠɟɦɨ, ɹɤ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɧɨɜɿ 
ɮɭɧɤɰɿʀ ɜ ɬɟɪɦɿɧɚɯ ɰɢɯ ɫɬɚɪɢɯ. 

ɐɢɦ ɮɭɧɤɰɿɹɦ ɞɚɧɨ ɬɪɚɞɢɰɿɣɧɿ ɿɦɟɧɚ ɦɨɜɢ LISP, ɯɨɱɚ, ɧɚ ɩɟɪɲɢɣ 
ɩɨɝɥɹɞ, ɜɨɧɢ ɡɞɚɸɬɶɫɹ ɧɟɡɜɢɱɧɢɦɢ. ɉɟɪɲɚ ɮɭɧɤɰɿɹ, ɹɤɚ ɞɚє ɡɦɨɝɭ ɜɢɛɪɚɬɢ 
ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ ɿɡ ɫɩɢɫɤɭ – ɰɟ ɮɭɧɤɰɿɹ CAR, ɹɤɚ є ɮɭɧɤɰɿєɸ ɨɞɧɨɝɨ 
ɩɚɪɚɦɟɬɪɚ. əɤɳɨ ɡɧɚɱɟɧɧɹ ɚɪɝɭɦɟɧɬɚ є NIL, ɬɨ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ CAR ɧɟ 
ɜɢɡɧɚɱɟɧɟ. ɉɨɪɹɞ ɡ ɮɭɧɤɰɿєɸ CAR є ɡɜ'ɹɡɚɧɚ ɡ ɧɟɸ ɮɭɧɤɰɿɹ CDR, ɹɤɚ ɬɚɤɨɠ є 
ɮɭɧɤɰɿєɸ ɨɞɧɨɝɨ ɚɪɝɭɦɟɧɬɚ, ɡɧɚɱɟɧɧɹ ɹɤɨɝɨ ɩɨɜɢɧɧɨ ɛɭɬɢ ɧɟɩɨɪɨɠɧɿɦ 
ɫɩɢɫɤɨɦ. ȼɢɤɥɸɱɚɸɱɢ ɡ ɰɶɨɝɨ ɫɩɢɫɤɭ ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ, ɨɬɪɢɦɚєɦɨ ɡɧɚɱɟɧɧɹ 
ɮɭɧɤɰɿʀ CDR. Ⱦɥɹ ɚɬɨɦɚ ɮɭɧɤɰɿɹ CDR ɬɚɤɨɠ ɧɟɜɢɡɧɚɱɟɧɚ. ɉɪɢɤɥɚɞɢ ɪɨɛɨɬɢ 
ɰɢɯ ɮɭɧɤɰɿɣ 

 

X ( CAR X) (CDR X) 

(A B) 
(A B C) 
((A B) (C D)) 
(A) 

A 
A 
(AB) 
(A) 

(B) 
(BC) 
((CD)) 
NIL 

  
Ɂɚ ɞɨɩɨɦɨɝɨɸ ɰɢɯ ɞɜɨɯ ɮɭɧɤɰɿɣ ɦɨɠɧɚ ɜɢɛɢɪɚɬɢ ɿɡ ɫɩɢɫɤɭ ɛɭɞɶ-ɹɤɢɣ 

ɟɥɟɦɟɧɬ, ɡɧɚɸɱɢ ɳɨ ɜɿɧ є ɜ ɫɩɢɫɤɭ. Ɍɚɤ, ɬɪɟɬɿɣ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ X ɦɨɠɟ ɛɭɬɢ 
ɜɢɛɪɚɧɢɣ ɡɚ ɞɨɩɨɦɨɝɨɸ S-ɜɢɪɚɡɭ 

 
(CAR (CDR (CDR X))), 

ɹɤɳɨ ɫɩɢɫɨɤ X ɡɚɞɚɧɢɣ ɪɚɧɿɲɟ. 
ɇɚɞɚɥɿ ɦɢ ɛɭɞɟɦɨ ɞɨɩɭɫɤɚɬɢ ɜɜɟɞɟɧɧɹ ɧɨɜɢɯ ɮɭɧɤɰɿɣ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɜɢɡɧɚɱɟɧɶ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɚɥɿ ɛɭɤɜɢ ɞɥɹ ɩɨɡɧɚɱɟɧɧɹ ɿɦɟɧ 
ɮɭɧɤɰɿɣ ɬɚ ʀɯ ɚɪɝɭɦɟɧɬɿɜ. Ɍɚɤ, ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 

 
ɬɪɟɬɿɣ (x) = car (cdr (cdr (x))) 

 
ɜɢɡɧɚɱɚє ɧɨɜɭ ɮɭɧɤɰɿɸ  ɬɪɟɬɿɣ, ɹɤɚ ɪɨɡɝɥɹɞɚɥɚɫɹ ɪɚɧɿɲɟ. 
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ɐɿ ɞɜɿ ɮɭɧɤɰɿʀ ɋAR ɿ CDR ɧɚɡɢɜɚɸɬɶɫɹ ɩɪɢɦɿɬɢɜɧɢɦɢ ɫɟɥɟɤɬɨɪɚɦɢ, 
ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɡɞɿɣɫɧɸɸɬɶ ɜɢɛɿɪɤɭ ɟɥɟɦɟɧɬɿɜ ɿɡ ɡɚɞɚɧɨɝɨ S-ɜɢɪɚɡɭ ɿ ɮɨɪɦɭɸɬɶ 
ɧɨɜɢɣ S-ɜɢɪɚɡ. 

ɉɟɪɟɣɞɟɦɨ ɞɨ ɪɨɡɝɥɹɞɭ ɩɪɢɦɿɬɢɜɧɨɝɨ ɤɨɧɫɬɪɭɤɬɨɪɚ – ɮɭɧɤɰɿʀ CONS. ɐɹ 
ɮɭɧɤɰɿɹ ɛɟɪɟ ɹɤ ɚɪɝɭɦɟɧɬɢ ɞɜɚ S-ɜɢɪɚɡɢ ɿ ɡ'єɞɧɭє ʀɯ ɜ єɞɢɧɢɣ S-ɜɢɪɚɡ ɬɚɤ, ɳɨɛ 
ɜɢɯɿɞɧɿ ɤɨɦɩɨɧɟɧɬɢ ɨɬɪɢɦɭɜɚɥɢɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɞɨ ɪɟɡɭɥɶɬɚɬɭ ɮɭɧɤɰɿɣ CAR 
i CDR, ɹɤ ɩɨɤɚɡɚɧɨ ɧɢɠɱɟ 

 

X Y (CONS X Y) 

A 
(A B) 
(A B) 

A 

(B C ) 
((C D)) 
(C D) 
NIL 

(A B C) 
((A B) (C D)) 
((A B) (C D)) 

(A) 

 
 ȼɡɚɝɚɥɿ ɤɚɠɭɱɢ, ɞɪɭɝɢɣ ɚɪɝɭɦɟɧɬ ɮɭɧɤɰɿʀ CONS ɩɨɜɢɧɟɧ  ɛɭɬɢ 

ɫɩɢɫɤɨɦ ɚɛɨ ɫɩɟɰɿɚɥɶɧɢɦ ɚɬɨɦɨɦ NIL, ɬɨɛɬɨ ɩɨɪɨɠɧɿɦ ɫɩɢɫɤɨɦ. Ɋɟɡɭɥɶɬɚɬɨɦ  
CONS ɬɨɞɿ ɛɭɞɟ ɫɩɢɫɨɤ, ɹɤɢɣ ɨɬɪɢɦɭєɬɶɫɹ ɜɤɥɸɱɟɧɧɹɦ ɩɟɪɲɨɝɨ ɚɪɝɭɦɟɧɬɚ ɹɤ 
ɩɟɪɲɨɝɨ ɟɥɟɦɟɧɬɚ ɰɶɨɝɨ ɫɩɢɫɤɭ Y. Ɍɨɦɭ, ɹɤɳɨ ɫɩɢɫɨɤ Y ɦɚє ɞɨɜɠɢɧɭ n, ɬɨ 
(CONS X Y) ɛɭɞɟ ɦɚɬɢ  ɞɨɜɠɢɧɭ n+1 ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɜɟɥɢɱɢɧɢ X. əɤ ɩɪɢɤɥɚɞ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɭɧɤɰɿʀ CONS ɪɨɡɝɥɹɧɟɦɨ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ, ɹɤɚ ɞɥɹ ɡɚɞɚɧɢɯ 
ɚɬɨɦɿɜ A, B, C, D ɛɭɞɭє ɫɩɢɫɤɨɜɭ ɫɬɪɭɤɬɭɪɭ ɡ ɞɜɨɯ ɟɥɟɦɟɧɬɿɜ, ɤɨɠɟɧ ɡ ɹɤɢɯ, 
ɫɜɨєɸ ɱɟɪɝɨɸ, є ɫɩɢɫɤɨɦ: ((A B) (C D)). Ɍɚɤɚ ɮɭɧɤɰɿɹ ɦɨɠɟ ɛɭɬɢ ɨɡɧɚɱɟɧɚ 
ɬɚɤ: 
 ɞɜɨɱɥɟɧ (X, Y) = cons (X, cons (Y, NIL)) 

 ɤɜɚɞɪɚɬ (A, B, C, D) = ɞɜɨɱɥɟɧ (ɞɜɨɱɥɟɧ (A, B), ɞɜɨɱɥɟɧ (C, D)) 

 

Ɉɫɬɚɧɧɹ ɮɭɧɤɰɿɹ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɮɭɧɤɰɿɸ ɞɜɨɱɥɟɧ (x,z), ɛɭɞɭє 
ɜɢɳɟɧɚɜɟɞɟɧɭ ɫɩɢɫɤɨɜɭ ɫɬɪɭɤɬɭɪɭ. 
 

4.2.3. ȿɥɟɦɟɧɬɚɪɧɿ ɩɪɟɞɢɤɚɬɢ 

Ⱦɥɹ ɭɫɩɿɲɧɨɝɨ ɨɩɪɚɰɸɜɚɧɧɹ ɫɩɢɫɤɿɜ ɧɟɨɛɯɿɞɧɨ ɜɦɿɬɢ ɪɨɡɪɿɡɧɹɬɢ, ɱɢ є 
ɡɧɚɱɟɧɧɹ S-ɜɢɪɚɡɭ ɫɩɢɫɤɨɦ ɚɛɨ ɚɬɨɦɨɦ, ɚ ɬɚɤɨɠ ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɪɿɜɧɿɫɬɶ 
ɚɬɨɦɿɜ. ɐɢɦ ɰɿɥɹɦ ɫɥɭɠɚɬɶ ɟɥɟɦɟɧɬɚɪɧɿ ɩɪɟɞɢɤɚɬɢ ȺɌɈɆ ɿ ɊІȼɇɈ. Ȼɭɞɟɦɨ 
ɩɨɡɧɚɱɚɬɢ ɿɫɬɢɧɭ ɚɬɨɦɨɦ I, ɚ ɮɚɥɶɲ – Ɏ. Ɏɭɧɤɰɿɹ (ȺɌɈɆ ɏ) ɧɚɛɭɜɚє 
ɡɧɚɱɟɧɧɹ ɿɫɬɢɧɚ ɥɢɲɟ ɹɤɳɨ ɏ є ɫɢɦɜɨɥɶɧɢɦ ɚɛɨ ɱɢɫɥɨɜɢɦ ɚɬɨɦɨɦ. 
ɇɚɩɪɢɤɥɚɞ: 
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X ( ȺɌɈɆ ɏ) 

Ⱥ 
 (Ⱥ) 

(Ⱥ ȼ ɋ) 
Ⱥȼɋ 
NIL 
127 

 (127) 

I 
Ɏ 
Ɏ 
I 
I 
I 
Ɏ 

 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɮɭɧɤɰɿɹ ȺɌɈɆ ɧɟ ɪɨɡɪɿɡɧɹє ɱɢɫɥɨɜɢɯ ɿ ɫɢɦɜɨɥɶɧɢɯ 

ɚɬɨɦɿɜ. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɰɸ ɮɭɧɤɰɿɸ, ɦɨɠɧɚ ɞɨɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ CAR ɬɚɤ, 
ɳɨɛ ɜɨɧɚ ɜɢɞɚɜɚɥɚ ɫɢɦɜɨɥ NIL, ɹɤɳɨ ʀʀ ɚɪɝɭɦɟɧɬɨɦ є ɚɬɨɦ ɿ ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ 
S-ɜɢɪɚɡɭ ɜ ɿɧɲɨɦɭ ɜɢɩɚɞɤɭ: 

 
car1 (ɯ) = ɹɤɳɨ ɚɬɨɦ (ɯ) ɬɨ NIL ɿɧɚɤɲɟ car (ɯ) 

  
Ⱦɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɪɿɜɧɨɫɬɿ ɚɬɨɦɿɜ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɟɞɢɤɚɬ ɊІȼɇɈ (ɏ 

Y).  Ⱥɥɟ ɧɟɨɛɯɿɞɧɚ ɨɛɟɪɟɠɧɿɫɬɶ ɩɪɢ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɿ: ɩɪɢɧɚɣɦɧɿ ɨɞɢɧ ɿɡ 
ɚɪɝɭɦɟɧɬɿɜ ɣɨɝɨ ɩɨɜɢɧɟɧ ɛɭɬɢ ɚɬɨɦɨɦ, ɜ ɩɪɨɬɢɜɧɨɦɭ ɪɚɡɿ ɪɟɡɭɥɶɬɚɬ 
ɧɟɜɢɡɧɚɱɟɧɢɣ. ɉɪɢɱɨɦɭ ɩɪɟɞɢɤɚɬ є ɿɫɬɢɧɧɢɦ ɥɢɲɟ ɬɨɞɿ, ɤɨɥɢ X ɿ Y є ɨɞɧɢɦ ɿ 
ɬɢɦ ɫɚɦɢɦ ɚɬɨɦɨɦ ɿ ɮɚɥɶɲɢɜɢɦ, ɤɨɥɢ ɚɬɨɦɢ є ɪɿɡɧɿ ɚɛɨ ɨɞɢɧ ɿɡ ɧɢɯ є ɫɩɢɫɤɨɦ. 
Ɉɱɟɜɢɞɧɢɣ ɫɩɨɫɿɛ ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɶɨɝɨ ɩɪɟɞɢɤɚɬɚ ɞɚє ɧɚɫɬɭɩɧɟ ɜɢɡɧɚɱɟɧɧɹ: 

 
  ɪɨɡɦɿɪ (ɯ) = ɹɤɳɨ ɪɿɜɧɨ (ɯ, NIL) ɬɨ 0 ɿɧɚɤɲɟ 
  ɹɤɳɨ ɪɿɜɧɨ (car (ɯ), NIL) ɬɨ 1 ɿɧɚɤɲɟ 2 

 

ɐɹ ɮɭɧɤɰɿɹ ɜɢɞɚє ɡɧɚɱɟɧɧɹ 0, 1 ɚɛɨ 2 ɜɿɞɩɨɜɿɞɧɨ ɬɨɦɭ, ɱɢ ʀʀ ɚɪɝɭɦɟɧɬ є 
ɫɩɢɫɤɨɦ ɡ 0, 1 ɚɛɨ ɛɿɥɶɲɨɸ ɤɿɥɶɤɿɫɬɸ ɚɬɨɦɿɜ. 

ȼɢɳɟ ɪɨɡɝɥɹɧɭɬɿ ɩɪɢɦɿɬɢɜɧɿ ɮɭɧɤɰɿʀ CAR, CDR, CONS, ȺɌɈɆ, 
ɊІȼɇɈ є ɬɿєɸ ɛɚɡɨɸ, ɧɚ ɨɫɧɨɜɿ  ɹɤɨʀ ɦɨɠɧɚ ɛɭɞɭɜɚɬɢ ɧɨɜɿ ɫɤɥɚɞɧɿ ɮɭɧɤɰɿʀ. 

 
4.2.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. Ⱦɚɬɢ ɨɡɧɚɱɟɧɧɹ ɚɬɨɦɚ ɭ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ. 
2. ɉɨɧɹɬɬɹ ɩɨɪɨɠɧɶɨɝɨ ɩɪɨɫɬɨɝɨ ɬɚ ɫɤɥɚɞɧɨɝɨ ɫɩɢɫɤɿɜ. 
3. ɓɨ ɬɚɤɟ S-ɜɢɪɚɡ?  ɉɨɞɚɬɢ ɚɥɝɟɛɪɢɱɧɭ ɮɨɪɦɭɥɭ  (ax+bx)/(dy+cy) ɭ 

ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ. 
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4. Ⱦɚɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɩɪɢɦɿɬɢɜɧɢɯ ɫɟɥɟɤɬɨɪɿɜ ɦɨɜɢ Ʌɿɫɩ. 
5. ɉɨɹɫɧɢɬɢ ɪɨɛɨɬɭ ɟɥɟɦɟɧɬɚɪɧɨɝɨ ɤɨɧɫɬɪɭɤɬɨɪɚ ɦɨɜɢ Ʌɿɫɩ ɬɚ 

ɨɛɦɟɠɟɧɧɹ ɧɚ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ. 
6. Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ 4 ɮɭɧɤɰɿɣ, ɤɨɠɧɚ ɡ ɹɤɢɯ ɜɢɞɚє ɨɞɢɧ ɿɡ ɟɥɟɦɟɧɬɿɜ 

ɫɬɪɭɤɬɭɪɢ ((AB)(CD)). 
7. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɟɥɟɦɟɧɬɚɪɧɢɯ ɩɪɟɞɢɤɚɬɿɜ ɦɨɜɢ Ʌɿɫɩ. 
8. ȼɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɜɢɞɚє ɡɧɚɱɟɧɧɹ NIL, ɹɤɳɨ ʀʀ ɚɪɝɭɦɟɧɬ ɚɬɨɦ, 

ɚ ɜ ɩɪɨɬɢɜɧɨɦɭ ɜɢɩɚɞɤɭ – ɩɨɱɚɬɤɨɜɢɣ ɫɩɢɫɨɤ  ɛɟɡ ɩɟɪɲɨɝɨ ɟɥɟɦɟɧɬɚ. 
9. Ɉɩɢɫɚɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɜɢɡɧɚɱɚє ɜɿɞɞɚɥɶ ɦɿɠ ɞɜɨɦɚ ɬɨɱɤɚɦɢ ɜ 

ɩɪɨɫɬɨɪɿ. ȼɜɚɠɚɬɢ, ɳɨ ɮɭɧɤɰɿɹ ɤɨɪɿɧь(ɯ), ɹɤɚ ɜɢɞɚє ɤɜɚɞɪɚɬɧɢɣ ɤɨɪɿɧɶ ɡ ɯ, є 
ɡɚɞɚɧɚ. 

10.  Ɂɚɩɢɫɚɬɢ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɿɜ ɚɪɢɮɦɟɬɢɱɧɿ ɨɩɟɪɚɰɿʀ:  p + q;   p - q; p 

* q;  p / q;  p ɜ ɫɬɟɩ q; 
11.  Ɂɚɩɪɨɩɨɧɭɜɚɬɢ  ɨɩɢɫ ɩɨɡɢɰɿɣ ɧɚ ɲɚɯɿɜɧɢɰɿ  ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɿɜ. 
12.  ȼɢɛɪɚɬɢ ɩɨɞɚɧɧɹ ɞɥɹ ɨɩɢɫɭ ɫɯɟɦ, ɫɤɥɚɞɟɧɢɯ ɡ ɪɟɡɢɫɬɢɜɧɢɯ 

ɟɥɟɦɟɧɬɿɜ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɿɜ. 
 

 

4.3. ɇɟɫɬɪɨɝɨ ɮɭɧɤɰɿɣɧɿ ɟɥɟɦɟɧɬɢ ɬɚ ɜɛɭɞɨɜɚɧɿ ɮɭɧɤɰɿʀ  
ɦɨɜɢ Ʌɿɫɩ 

 

4.3.1.  Ⱥɪɢɮɦɟɬɢɱɧɿ ɮɭɧɤɰɿʀ 
Ʉɨɥɢ ɦɢ  ɝɨɜɨɪɢɦɨ ɩɪɨ ɩɨɛɭɞɨɜɭ ɩɪɨɝɪɚɦ ɧɚ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿɣ 

ɦɨɜɿ, ɬɨ ɦɚєɬɶɫɹ ɧɚ ɭɜɚɡɿ ɧɚɩɢɫɚɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ, ɜɢɯɨɞɹɱɢ ɡ 
ɞɟɹɤɨɝɨ ɛɚɡɢɫɭ ɩɪɨɫɬɢɯ ɮɭɧɤɰɿɣ. əɤ ɬɚɤɿ ɮɭɧɤɰɿʀ ɜ ɦɨɜɿ Ʌɿɫɩ ɜɢɛɪɚɧɿ 
ɩɪɢɦɿɬɢɜɧɿ ɫɟɥɟɤɬɨɪɢ CAR i CDR, ɤɨɧɫɬɪɭɤɬɨɪ CONS ɬɚ ɩɪɢɦɿɬɢɜɧɿ 
ɩɪɟɞɢɤɚɬɢ ATOM i EQ. ɇɚ ɨɫɧɨɜɿ ɰɢɯ ɮɭɧɤɰɿɣ ɬɚ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɣ ɩɪɢɧɰɢɩ ɤɨɦɩɨɡɢɰɿʀ, ɦɨɠɧɚ ɛɭɞɭɜɚɬɢ ɧɨɜɿ ɮɭɧɤɰɿʀ, 
ɧɚɣɫɤɥɚɞɧɿɲɿ ɡ ɹɤɢɯ ɧɚɡɢɜɚɸɬɶ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɩɪɨɝɪɚɦɚɦɢ. 

Ⱥɥɟ ɧɚɩɢɫɚɧɧɹ ɩɪɨɝɪɚɦ ɥɢɲɟ ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ ɛɭɥɨ ɛ ɧɚɞɬɨ 
ɩɪɢɦɿɬɢɜɧɢɦ ɿ ɝɪɨɦɿɡɞɤɢɦ. Ɍɨɦɭ ɜ ɦɨɜɿ Ʌɿɫɩ є ɪɹɞ ɜɛɭɞɨɜɚɧɢɯ ɮɭɧɤɰɿɣ, ɧɚ ɹɤɿ 
ɦɨɠɧɚ ɩɨɫɢɥɚɬɢɫɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɨ ɿɦɟɧɿ ɩɪɢ ɩɨɛɭɞɨɜɿ ɜɥɚɫɧɢɯ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ. ɐɟ ɞɚє ɡɦɨɝɭ ɫɬɜɨɪɸɜɚɬɢ ɟɮɟɤɬɢɜɧɿɲɿ ɩɪɨɝɪɚɦɧɿ 
ɤɨɧɫɬɪɭɤɰɿʀ. Ɉɡɧɚɣɨɦɢɦɨɫɹ ɡ ɰɢɦɢ ɮɭɧɤɰɿɹɦɢ. ɋɥɿɞ ɦɚɬɢ ɧɚ ɭɜɚɡɿ, ɳɨ ɜ 
ɪɿɡɧɢɯ ɜɟɪɫɿɹɯ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ ɰɿ ɮɭɧɤɰɿʀ ɦɨɠɭɬɶ ɦɚɬɢ ɪɿɡɧɿ ɿɦɟɧɚ. 
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ȼ ɞɿɚɥɟɤɬɿ S-Ʌɿɫɩɭ ɩɪɢ ɧɚɩɢɫɚɧɧɿ ɩɪɨɝɪɚɦ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɪɹɞ ɮɭɧɤɰɿɣ, 
ɹɤɿ ɧɚɡɢɜɚɸɬɶ ɚɪɢɮɦɟɬɢɱɧɢɦɢ. Ȳɯ ɚɪɝɭɦɟɧɬɢ – ɰɿɥɿ ɞɟɫɹɬɤɨɜɿ ɱɢɫɥɚ. 
ɉɟɪɟɪɚɯɭєɦɨ ɰɿ ɮɭɧɤɰɿʀ, ɡɚɩɢɫɭɸɱɢ ʀɯ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ: 

 
1) (PLUS X1 X2 ... XN) – ɤɿɥɶɤɿɫɬɶ ɚɪɝɭɦɟɧɬɿɜ ɞɨɜɿɥɶɧɚ. Ɋɟɡɭɥɶɬɚɬ 

ɮɭɧɤɰɿʀ – ɫɭɦɚ ɡɧɚɱɟɧɶ ɚɪɝɭɦɟɧɬɿɜ. 
2) (TIMES X1 X2 ... XN) – ɤɿɥɶɤɿɫɬɶ ɚɪɝɭɦɟɧɬɿɜ ɞɨɜɿɥɶɧɚ. Ɋɟɡɭɥɶɬɚɬ 

ɮɭɧɤɰɿʀ – ɞɨɛɭɬɨɤ ɡɧɚɱɟɧɶ ɚɪɝɭɦɟɧɬɿɜ. 
3) (DIFFERENCE  X Y) – ɞɜɨɦɿɫɧɚ ɮɭɧɤɰɿɹ. Ɋɟɡɭɥɶɬɚɬ – ɪɿɡɧɢɰɹ ɦɿɠ 

ɚɪɝɭɦɟɧɬɚɦɢ. 
4) (MINUS X) – ɨɞɧɨɦɿɫɧɚ ɮɭɧɤɰɿɹ, ɹɤɚ ɡɦɿɧɸє ɡɧɚɤ ɩɟɪɟɞ 

ɚɪɝɭɦɟɧɬɨɦ. 
5) (QUOTIENT X Y) – ɞɜɨɦɿɫɧɚ ɮɭɧɤɰɿɹ. Ɋɟɡɭɥɶɬɚɬ – ɰɿɥɟ ɱɢɫɥɨ ɜɿɞ 

ɞɿɥɟɧɧɹ X ɧɚ Y. 
6) (REMAINDER X Y) – ɞɜɨɦɿɫɧɚ ɮɭɧɤɰɿɹ. Ɋɟɡɭɥɶɬɚɬ – ɡɚɥɢɲɨɤ  ɜɿɞ 

ɞɿɥɟɧɧɹ ɏ ɧɚ Y. 
7) (EXPT X Y ) – ɞɜɨɦɿɫɧɚ ɮɭɧɤɰɿɹ. Ɋɟɡɭɥɶɬɚɬ – ɯ ɜ ɫɬɟɩɟɧɿ ɭ, ɹɤɳɨ ɭ 

>= 0. Ⱦɥɹ ɜɿɞ'єɦɧɢɯ ɭ ɮɭɧɤɰɿɹ ɧɟɜɢɡɧɚɱɟɧɚ. 
8) (ADD1 X) – ɨɞɧɨɦɿɫɧɚ ɮɭɧɤɰɿɹ. Ɋɟɡɭɥɶɬɚɬ – ɚɪɝɭɦɟɧɬ, ɡɛɿɥɶɲɟɧɢɣ 

ɧɚ ɨɞɢɧɢɰɸ. 
9) (SUB1 X) – ɨɞɧɨɦɿɫɧɚ ɮɭɧɤɰɿɹ. Ɋɟɡɭɥɶɬɚɬ – ɚɪɝɭɦɟɧɬ, ɡɦɟɧɲɟɧɢɣ 

ɧɚ ɨɞɢɧɢɰɸ. 
10) (MAX X1 X2 ... XN) – ɤɿɥɶɤɿɫɬɶ ɚɪɝɭɦɟɧɬɿɜ ɞɨɜɿɥɶɧɚ. Ɋɟɡɭɥɶɬɚɬ – 

ɧɚɣɛɿɥɶɲɟ ɿɡ ɡɧɚɱɟɧɶ ɚɪɝɭɦɟɧɬɿɜ. 
11) (MIN X1 X2 ...  XN) – ɤɿɥɶɤɿɫɬɶ ɚɪɝɭɦɟɧɬɿɜ ɞɨɜɿɥɶɧɚ. Ɋɟɡɭɥɶɬɚɬ – 

ɧɚɣɦɟɧɲɟ ɿɡ ɡɧɚɱɟɧɶ ɚɪɝɭɦɟɧɬɿɜ. 
 

4.3.2. Ⱥɪɢɮɦɟɬɢɱɧɿ ɩɪɟɞɢɤɚɬɢ ɬɚ ɥɨɝɿɱɧɿ ɭɦɨɜɢ 

ȼ ɰɿɣ ɦɨɜɿ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɬɚɤɨɠ ɪɹɞ ɚɪɢɮɦɟɬɢɱɧɢɯ ɩɪɟɞɢɤɚɬɿɜ, 
ɪɟɡɭɥɶɬɚɬ ɹɤɢɯ – ɚɬɨɦ Ɍ, ɹɤɳɨ ɩɪɟɞɢɤɚɬ ɿɫɬɢɧɧɢɣ, ɚ ɹɤɳɨ ɧɿ – ɚɬɨɦ NIL. Ⱦɨ 
ɧɢɯ ɧɚɥɟɠɚɬɶ ɬɚɤɿ: 

 
1) (LESSP X Y) – ɚɬɨɦ Ɍ, ɹɤɳɨ X<Y ɿ NIL  ɜ ɿɧɲɨɦɭ ɪɚɡɿ, 
2) (GRATERP X Y) – ɚɬɨɦ Ɍ, ɹɤɳɨ X>Y ɿ NIL ɜ ɿɧɲɨɦɭ ɪɚɡɿ; 
3) (MINUSP X) – ɚɬɨɦ Ɍ, ɹɤɳɨ X<0 ɿ NIL ɜ ɿɧɲɨɦɭ ɪɚɡɿ; 
4) (ZEROP   X) – ɚɬɨɦ Ɍ, ɹɤɳɨ X=0 ɿ NIL ɜ ɿɧɲɨɦɭ ɪɚɡɿ; 
5) (ONEP X) – ɚɬɨɦ Ɍ, ɹɤɳɨ X=1 ɿ NIL ɜ ɿɧɲɨɦɭ ɪɚɡɿ. 

 

 

 

 

 

 

 

 

 

 



257 

ɉɪɢ ɨɡɧɚɱɟɧɧɿ ɮɭɧɤɰɿɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɬɚɧɞɚɪɬɧɚ ɥɨɝɿɱɧɚ ɭɦɨɜɧɚ 
ɮɨɪɦɚ: 

ɹɤɳɨ <ɥɨɝɿɱɧɚ ɭɦɨɜɚ> ɬɨ <ɜɢɪɚɡ1> ɿɧɚɤɲɟ <ɜɢɪɚɡ2>. 
 

Ⱦɥɹ ɡɚɩɢɫɭ ɰɿєʀ ɮɨɪɦɢ ɜ Ʌɿɫɩɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɩɟɰɿɚɥɶɧɚ ɮɭɧɤɰɿɹ 
COND. Ⱥɥɟ ɰɹ ɮɭɧɤɰɿɹ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɬɢɯ, ɩɪɨ ɹɤɿ ɦɢ ɝɨɜɨɪɢɥɢ. Ⱥɪɝɭɦɟɧɬɢ 
ʀʀ ɧɟ ɜɪɚɯɨɜɭɸɬɶɫɹ, ɚ ɛɟɪɭɬɶɫɹ ɜ ɬɨɦɭ ɜɢɝɥɹɞɿ, ɜ ɹɤɨɦɭ ɡɚɩɢɫɚɧɿ. Ʉɿɥɶɤɿɫɬɶ ɰɢɯ 
ɚɪɝɭɦɟɧɬɿɜ ɦɨɠɟ ɛɭɬɢ ɞɨɜɿɥɶɧɨɸ. Ʉɨɠɟɧ ɚɪɝɭɦɟɧɬ – ɰɟ ɫɩɢɫɨɤ ɡ ɞɜɨɯ 
ɟɥɟɦɟɧɬɿɜ. ɉɟɪɲɢɣ ɚɪɝɭɦɟɧɬ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɹɤ ɥɨɝɿɱɧɢɣ ɜɢɪɚɡ, ɚ ɞɪɭɝɢɣ ɹɤ 
ɜɢɪɚɡ, ɡɧɚɱɟɧɧɹ ɹɤɨɝɨ ɦɨɠɟ ɫɬɚɬɢ ɡɧɚɱɟɧɧɹɦ ɮɭɧɤɰɿʀ. Ɏɨɪɦɚ ɡɜɟɪɬɚɧɧɹ ɞɨ ɰɿєʀ 
ɮɭɧɤɰɿʀ ɬɚɤɚ: 

(COND (P1 E1) (P2 E2) ... (PN EN)), 
 

ɞɟ P1, ..., PN – ɥɨɝɿɱɧɿ ɜɢɪɚɡɢ;      E1,..., EN – ɞɨɜɿɥɶɧɿ ɩɪɚɜɢɥɶɧɿ S-ɜɢɪɚɡɢ. 
ɋɭɬɶ ɮɭɧɤɰɿʀ COND ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨɛ ɜɢɛɪɚɬɢ ɨɞɢɧ ɿɡ ɜɢɪɚɡɿɜ EI ɿ 

ɜɡɹɬɢ ɣɨɝɨ ɹɤ ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿʀ. ȼɢɛɢɪɚɸɬɶ ɰɟ ɡɧɚɱɟɧɧɹ ɭ ɬɚɤɿɣ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ. 

Ɂɧɚɯɨɞɹɬɶ ɡɧɚɱɟɧɧɹ ɥɨɝɿɱɧɨɝɨ ɜɢɪɚɡɭ P1; ɹɤɳɨ ɜɨɧɨ є ɿɫɬɢɧɧɢɦ, ɬɨ ɹɤ 
ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿʀ ɛɟɪɟɬɶɫɹ ɜɢɪɚɡ E1. ȼ ɩɪɨɬɢɥɟɠɧɨɦɭ ɜɢɩɚɞɤɭ ɣɞɟ ɡɜɟɪɬɚɧɧɹ 
ɞɨ ɞɪɭɝɨɝɨ ɚɪɝɭɦɟɧɬɭ ɿ ɡ ɧɢɦ ɜɿɞɛɭɜɚєɬɶɫɹ ɬɚɤɚ ɫɚɦɚ ɩɪɨɰɟɞɭɪɚ. Ɋɟɡɭɥɶɬɚɬɨɦ 
ɮɭɧɤɰɿʀ ɛɭɞɟ ɞɟɹɤɢɣ ɜɢɪɚɡ EI, ɞɥɹ ɹɤɨɝɨ ɛɭɞɟ ɜɫɬɚɧɨɜɥɟɧɚ ɿɫɬɢɧɧɿɫɬɶ 
ɩɪɟɞɢɤɚɬɚ PI. Ⱦɚɥɿ ɜɢɤɨɧɚɧɧɹ ɮɭɧɤɰɿʀ ɩɪɢɩɢɧɹєɬɶɫɹ. əɤɳɨ ɠ ɜɫɿ P1, ..., PN є 
ɯɢɛɧɢɦɢ, ɬɨ ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿʀ ɛɭɞɟ ɧɟɜɢɡɧɚɱɟɧɢɦ, ɩɪɨ ɳɨ ɡɚɫɜɿɞɱɢɬɶ 
ɜɿɞɩɨɜɿɞɧɟ ɩɨɜɿɞɨɦɥɟɧɧɹ. Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɰɹ ɮɭɧɤɰɿɹ ɜ ɛɭɞɶ-ɹɤɨɦɭ ɜɢɩɚɞɤɭ 
ɜɢɞɚɜɚɥɚ ɪɟɡɭɥɶɬɚɬ ɧɚ ɩɪɚɤɬɢɰɿ ɹɤ ɨɫɬɚɧɧɿɣ ɚɪɝɭɦɟɧɬ ɥɨɝɿɱɧɨɝɨ ɜɢɪɚɡɭ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɚɬɨɦ Ɍ (ɿɫɬɢɧɚ), ɚ ɹɤ ɜɢɪɚɡ ɬɚɤɨɠ ɰɟɣ ɚɬɨɦ. 

əɤ ɩɪɢɤɥɚɞ ɡɚɫɬɨɫɭɜɚɧɧɹ ɰɿєʀ ɮɭɧɤɰɿʀ ɡɚɩɢɲɟɦɨ ɜɢɪɚɡ, ɹɤɢɣ ɜɢɞɚє 
ɡɧɚɱɟɧɧɹ NIL, ɹɤɳɨ Y є ɚɬɨɦ ɿ ɡɧɚɱɟɧɧɹ Ɍ, ɹɤɳɨ Y є ɫɩɢɫɤɨɦ. Ɍɨɛɬɨ 
ɩɨɛɭɞɭєɦɨ ɮɭɧɤɰɿɸ, ɹɤɚ є ɩɪɨɬɢɥɟɠɧɨɸ ɞɨ ɩɪɢɦɿɬɢɜɧɨɝɨ ɩɪɟɞɢɤɚɬɭ (ATOM 

Y). ɐɹ ɮɭɧɤɰɿɹ ɦɚɬɢɦɟ ɜɢɝɥɹɞ: 
 

(COND ((ATOM Y) NIL) (T T)) 
 

ɉɿɫɥɹ ɬɨɝɨ, ɹɤ ɩɨɛɭɞɨɜɚɧɚ ɮɭɧɤɰɿɹ, ɧɟɨɛɯɿɞɧɨ ɜɦɿɬɢ ɜɢɤɥɢɤɚɬɢ ʀʀ ɜ 
ɬɟɪɦɿɧɚɯ S-ɜɢɪɚɡɿɜ. ɉɪɢɣɧɹɬɟ ɜ ɦɚɬɟɦɚɬɢɰɿ ɡɜɟɪɬɚɧɧɹ ɞɨ ɮɭɧɤɰɿɣ f(x,y) 
ɞɨɰɿɥɶɧɨ ɡɚɩɢɫɚɬɢ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ, ɹɤ (F X Y). Ɍɨɛɬɨ ɩɪɢ ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ 
ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɫɬɚɜɢɬɶɫɹ ɿɦ'ɹ ɮɭɧɤɰɿʀ, ɚ ɞɚɥɿ ɣɞɭɬɶ ʀʀ ɚɪɝɭɦɟɧɬɢ. ɉɪɢ 
ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ ʀʀ ɚɪɝɭɦɟɧɬɢ ɦɨɠɭɬɶ ɛɭɬɢ ɮɚɤɬɢɱɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ, ɚ ɦɨɠɭɬɶ 
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ɛɭɬɢ ɮɨɪɦɚɥɶɧɢɦɢ ɿ ɩɿɞɥɹɝɚɬɢ ɜɢɪɚɯɭɜɚɧɧɸ. ɇɟɨɛɯɿɞɧɨ ɜɦɿɬɢ ɪɨɡɪɿɡɧɹɬɢ ɰɿ 
ɜɢɩɚɞɤɢ. Ⱦɥɹ ɰɢɯ ɰɿɥɟɣ ɫɥɭɠɢɬɶ ɮɭɧɤɰɿɹ QUOTE. 

ɋɚɦɟ ɰɹ ɮɭɧɤɰɿɹ ɜɤɚɡɭє, ɳɨ ɚɪɝɭɦɟɧɬ ɡɨɛɪɚɠɚє ɫɚɦ ɫɟɛɟ ɿ ɧɟ ɦɚє 
ɩɨɬɪɟɛɢ ɣɨɝɨ ɜɢɪɚɯɨɜɭɜɚɬɢ. Ɂɧɚɱɟɧɧɹɦ ɰɿєʀ ɮɭɧɤɰɿʀ є ɫɚɦ ɚɪɝɭɦɟɧɬ ɭ ɬɨɦɭ 
ɜɢɝɥɹɞɿ, ɹɤ ɜɿɧ ɡɚɩɢɫɚɧɢɣ. Ɍɚɤ, ɡɧɚɱɟɧɧɹ  ɜɢɪɚɡɭ (QUOTE A) – ɚɬɨɦ A, ɚ 
ɡɧɚɱɟɧɧɹ ɜɢɪɚɡɭ (QUOTE (A B C)) – ɚɬɨɦ (A B C). Ɂɧɚɱɟɧɧɹ ɜɢɪɚɡɭ (QUOTE 

A B C) є ɧɟɜɢɡɧɚɱɟɧɢɦ, ɨɫɤɿɥɶɤɢ ɬɭɬ ɡɚɞɚɧɨ ɬɪɢ ɚɪɝɭɦɟɧɬɢ, ɜ ɬɨɣ ɱɚɫ ɹɤ 
QUOTE є ɮɭɧɤɰɿєɸ ɨɞɧɨɝɨ ɚɪɝɭɦɟɧɬɭ. ɇɟ ɫɥɿɞ ɜɜɚɠɚɬɢ, ɳɨ ɡɧɚɱɟɧɧɹ 
ɚɪɝɭɦɟɧɬɭ є ɡɧɚɱɟɧɧɹɦ ɮɭɧɤɰɿʀ QUOTE. Ⱥɪɝɭɦɟɧɬ ɦɨɠɟ ɧɟ ɦɚɬɢ ɧɿɹɤɨɝɨ 
ɡɧɚɱɟɧɧɹ, ɚ ɹɤɳɨ ɿ ɦɚє, ɬɨ ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿʀ QUOTE – ɧɟ ɡɧɚɱɟɧɧɹ, ɚ ɫɚɦɚ 
ɡɨɜɧɿɲɧɹ ɮɨɪɦɚ ɰɶɨɝɨ ɚɪɝɭɦɟɧɬɭ. Ɍɚɤ, ɡɧɚɱɟɧɧɹɦ (QUOTE (CAR X)) ɛɭɞɟ 
ɫɩɢɫɨɤ (CAR X), ɚ ɧɟ ɡɧɚɱɟɧɧɹ ɬɿєʀ ɮɭɧɤɰɿʀ, ɞɨ ɹɤɨʀ ɦɨɠɧɚ ɡɜɟɪɧɭɬɢɫɹ ɜ 
ɬɚɤɨɦɭ ɜɢɝɥɹɞɿ. Ⱦɥɹ ɫɩɪɨɳɟɧɧɹ ɡɚɩɢɫɭ ɩɪɨɝɪɚɦɢ ɡɚɦɿɫɬɶ ɮɭɧɤɰɿʀ QUOTE 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɢɦɜɨɥ '.  Ɍɨɛɬɨ ɬɚɤɿ S-ɜɢɪɚɡɢ є ɟɤɜɿɜɚɥɟɧɬɧɢɦɢ: 

 
(CAR  ' (A B C D)) = (CAR (QUOTE (A B C D)) 

(CDR ' (A B C D)) =  (CDR (QUOTE (A B C D)) 

ȼ ɨɫɬɚɧɧɿɯ  ɜɢɪɚɡɚɯ ɡɧɚɱɟɧɧɹ ɚɪɝɭɦɟɧɬɭ ɮɭɧɤɰɿʀ ɧɟ ɜɢɪɚɯɨɜɭєɬɶɫɹ, ɚ 
ɛɟɪɟɬɶɫɹ ɜ ɬɚɤɨɦɭ ɜɢɝɥɹɞɿ, ɹɤ ɡɚɩɢɫɭєɬɶɫɹ. 

 

4.3.3. ɉɨɧɹɬɬɹ ɤɨɧɬɟɤɫɬɭ ɬɚ ɩɪɨɰɟɞɭɪɢ ɡɜ’ɹɡɭɜɚɧɧɹ ɡɦɿɧɧɢɯ 
ɑɚɫɬɨ ɜɢɧɢɤɚє ɬɚɤɚ ɫɢɬɭɚɰɿɹ, ɳɨ ɚɪɝɭɦɟɧɬ ɜɢɪɚɯɨɜɭєɬɶɫɹ. Ⱦɥɹ ɰɶɨɝɨ ɡ 

ɧɢɦ ɧɟɨɛɯɿɞɧɨ ɡɜ'ɹɡɚɬɢ ɩɟɜɧɟ ɡɧɚɱɟɧɧɹ. Ɂɜ'ɹɡɭɜɚɧɧɹ ɡɦɿɧɧɢɯ ɡ ɤɨɧɤɪɟɬɧɢɦ 
ɡɧɚɱɟɧɧɹɦ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɤɨɧɬɟɤɫɬɿ. Ɋɨɡɝɥɹɧɟɦɨ ɤɨɧɤɪɟɬɧɭ ɪɟɚɥɿɡɚɰɿɸ ɰɶɨɝɨ 
ɩɪɨɰɟɫɭ ɜ ɤɨɦɩ'ɸɬɟɪɿ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɤɨɧɬɟɤɫɬɭ ɜ Ʌɿɫɩɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɮɭɧɤɰɿɹ SET. ɐɹ ɮɭɧɤɰɿɹ ɧɟ ɬɿɥɶɤɢ ɡɞɿɣɫɧɸє ɡɜ'ɹɡɭɜɚɧɧɹ ɡɦɿɧɧɨʀ (ɪɨɥɶ ɹɤɨʀ 
ɜɢɤɨɧɭє ɩɟɪɲɢɣ ɚɪɝɭɦɟɧɬ ɮɭɧɤɰɿʀ SET) ɡ ʀʀ ɡɧɚɱɟɧɧɹɦ (ɞɪɭɝɢɣ ɚɪɝɭɦɟɧɬ), ɚɥɟ 
ɿ ɨɛɱɢɫɥɸє ɹɤ ɡɦɿɧɧɭ, ɬɚɤ ɿ ʀʀ ɡɧɚɱɟɧɧɹ. Ⱦɥɹ ɛɥɨɤɭɜɚɧɧɹ ɨɛɱɢɫɥɟɧɧɹ ɡɦɿɧɧɨʀ 
ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɦɨɞɢɮɿɤɨɜɚɧɚ ɮɭɧɤɰɿɹ SETQ. Ⱦɥɹ ɛɥɨɤɭɜɚɧɧɹ ɜɢɪɚɯɭɜɚɧɧɹ ɹɤ 
ɡɦɿɧɧɨʀ, ɬɚɤ ɿ ʀʀ ɡɧɚɱɟɧɧɹ є ɳɟ ɨɞɧɚ ɮɭɧɤɰɿɹ SETQQ. Ⱦɥɹ ɛɥɨɤɭɜɚɧɧɹ 
ɨɛɱɢɫɥɟɧɧɹ ɨɞɧɨɝɨ ɿɡ ɚɪɝɭɦɟɧɬɿɜ ɮɭɧɤɰɿʀ SET ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɮɭɧɤɰɿɸ QUOTE ɚɛɨ '. 

 Ⱦɥɹ ɩɪɢɤɥɚɞɭ ɪɟɡɭɥɶɬɚɬɨɦ ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ 
 

(SET ' X ' (A B C D )) 
 

ɛɭɞɟ ɡɜ'ɹɡɭɜɚɧɧɹ ɡɦɿɧɧɨʀ X ɹɤ ɫɩɢɫɤɭ (A B C D). əɤɳɨ ɩɿɫɥɹ ɰɶɨɝɨ ɧɚɛɪɚɬɢ 
ɮɭɧɤɰɿɸ (CDR X), ɬɨ ʀʀ ɪɟɡɭɥɶɬɚɬɨɦ ɛɭɞɟ ɫɩɢɫɨɤ (B C D). Ɂɧɚɱɟɧɧɹ ɡɦɿɧɧɨʀ X 
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ɹɤ ɫɩɢɫɤɭ (A B C D) ɡɛɟɪɿɝɚєɬɶɫɹ ɿ ɣɨɝɨ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɛɭɞɶ-ɹɤɨɦɭ 
ɦɿɫɰɿ ɩɪɨɝɪɚɦɢ. Ɉɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɣ ɜ Ʌɿɫɩɿ ʉɪɭɧɬɭєɬɶɫɹ ɧɚ -ɱɢɫɥɟɧɧɿ ɑɶɨɪɱɚ, 
ɞɥɹ ɹɤɨɝɨ ɿɫɧɭє ɿ ɿɧɲɢɣ ɬɢɩ ɚɪɝɭɦɟɧɬɿɜ ɭ ɬɚɤɨɦɭ ɜɢɝɥɹɞɿ: 

 

(LAMBDA (X1 X2 X3 ... Xn) Pn) 
 

Ⱥɥɟ ɰɟɣ ɜɢɪɚɡ ɿɧɬɟɪɩɪɟɬɚɬɨɪɨɦ Ʌɿɫɩɭ ɧɟ ɛɭɞɟ ɫɩɪɢɣɧɹɬɢɣ, ɨɫɤɿɥɶɤɢ ɞɥɹ 
ɮɨɪɦɚɥɶɧɢɯ ɚɪɝɭɦɟɧɬɿɜ X1 ... Xn ɬɿɥɚ ɮɭɧɤɰɿʀ ɊN ɧɟ ɜɤɚɡɚɧɨ ʀʀ ɮɚɤɬɢɱɧɢɯ 
ɚɪɝɭɦɟɧɬɿɜ. Ʉɨɥɢ ɦɢ ɯɨɱɟɦɨ ɜ ɰɶɨɦɭ ɦɿɫɰɿ ɩɪɨɝɪɚɦɢ ɨɬɪɢɦɚɬɢ ɿ ɜɢɤɨɪɢɫɬɚɬɢ 
ɮɭɧɤɰɿɨɧɚɥɶɧɟ  ɡɧɚɱɟɧɧɹ, ɧɟ ɩɨɫɢɥɚɸɱɢɫɶ ɧɚ ɿɦ'ɹ ɮɭɧɤɰɿʀ, ɧɟɨɛɯɿɞɧɨ 
ɡɞɿɣɫɧɢɬɢ ɬɚɤɟ: 

 

((LAMBDA (X1 X2 ... Xn) Pn) E1 ... En) 

ɍ ɰɶɨɦɭ ɡɚɩɢɫɿ E1  …  En є ɤɨɧɤɪɟɬɧɿ ɡɧɚɱɟɧɧɹ ɞɥɹ ɮɨɪɦɚɥɶɧɢɯ 
ɚɪɝɭɦɟɧɬɿɜ X1 ... Xn. 

Ȼɭɞɭɸɱɢ ɧɨɜɿ ɮɭɧɤɰɿʀ, ɦɢ ɩɨɜɢɧɧɿ ɜɦɿɬɢ ɡɚɞɚɜɚɬɢ ɿɦ'ɹ ɮɭɧɤɰɿʀ ɿ ɨɩɢɫɚɬɢ 

ʀʀ ɬɿɥɨ ɭ ɜɢɝɥɹɞɿ -ɜɢɪɚɡɭ. ɐɟ ɪɨɛɢɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿʀ DE, ɹɤɚ ɡ'єɞɧɭє 
ɿɦ'ɹ ɮɭɧɤɰɿʀ ɡ -ɜɢɪɚɡɨɦ. Ɉɫɤɿɥɶɤɢ ɜɫɿ ɮɭɧɤɰɿʀ ɨɩɢɫɭɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ -
ɜɢɪɚɡɿɜ, ɬɨ ɩɪɢ ʀɯ ɡɚɜɞɚɧɧɿ ɫɥɭɠɛɨɜɟ ɫɥɨɜɨ LAMBDA ɦɨɠɧɚ ɨɩɭɫɬɢɬɢ, 
ɡɚɩɢɫɚɜɲɢ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ DE, ɞɚɥɿ ɿɦ'ɹ ɞɚɧɨʀ ɮɭɧɤɰɿʀ, ɫɩɢɫɨɤ ʀʀ ɚɪɝɭɦɟɧɬɿɜ 
ɿ ɜ ɤɿɧɰɿ ɬɿɥɨ ɮɭɧɤɰɿʀ. əɤ ɡɧɚɱɟɧɧɹ ɬɚɤɢɣ ɫɩɢɫɨɤ ɜɢɝɥɹɞɚє ɬɚɤ: 

* (DE LIST1 (X...Y) (CONS X (CONS Y NIL))) 

LIST1 

Ʉɨɥɢ ɦɢ ɬɟɩɟɪ ɯɨɱɟɦɨ ɩɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɮɨɪɦɭє єɞɢɧɢɣ ɫɩɢɫɨɤ 
ɡ ɩɿɞɫɩɢɫɤɿɜ (A B C D) ɿ (D K), ɬɨ ɦɨɠɧɚ ɡɜɟɪɧɭɬɢɫɹ ɞɨ ɮɭɧɤɰɿʀ LIST1, 
ɡɚɞɚɜɲɢ ɜɤɚɡɚɧɿ ɫɩɢɫɤɢ ɹɤ ɮɚɤɬɢɱɧɿ ɚɪɝɭɦɟɧɬɢ: 

( LIST1 ' (A B C D) ' (D K)) 

   ((A B C D)(D K)) 

Ɇɚɸɱɢ ɰɿ ɡɧɚɧɧɹ ɩɪɨ ɜɛɭɞɨɜɚɧɿ ɮɭɧɤɰɿʀ, ɦɨɠɧɚ ɪɨɡɩɨɱɚɬɢ ɧɚɩɢɫɚɧɧɹ 
ɜɥɚɫɧɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɜ ɫɟɪɟɞɨɜɢɳɿ S-Ʌɿɫɩɭ. 

 
4.3.4. Ɉɩɢɫ ɫɟɪɟɞɨɜɢɳɚ S-LISP 

Ɏɭɧɤɰɿɣɧɚ ɦɨɜɚ S-LISP ɡɚɩɢɫɚɧɚ ɧɚ ɞɢɫɤɭ ɜ ɛɿɛɥɿɨɬɟɰɿ LISP, ɜ ɹɤɿɣ є 4 
ɩɿɞɞɢɪɟɤɬɨɪɿʀ FASL, SFASL, SLFILES, RUTILS. ȼ RUTILS ɚɧɝɥɿɣɫɶɤɨɸ 
ɦɨɜɨɸ ɧɚɜɟɞɟɧɨ 7 ɭɪɨɤɿɜ ɞɥɹ ɨɫɜɨєɧɧɹ ɦɨɜɢ, 6 ɡ ɧɢɯ ɨɩɢɫɭɸɬɶ ɦɨɜɭ 
ɚɧɚɥɿɬɢɱɧɢɯ ɩɟɪɟɬɜɨɪɟɧɶ REDUCE ɿ ɨɞɢɧ – ɥɢɲɟ ɜɟɪɫɿʀ S-Ʌɿɫɩɭ. 
ɉɿɞɞɢɪɟɤɬɨɪɿɹ SLFILES ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɫɟɪɟɞɨɜɢɳɚ LISP 
ɚɛɨ REDUCE ɱɢ ʀɯ ɜɟɪɫɿɣ. ɍ ɤɨɪɟɧɟɜɨɦɭ ɤɚɬɚɥɨɡɿ ɛɿɛɥɿɨɬɟɤɢ LISP ɜ ɮɚɣɥɿ 
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a.bat ɦɿɫɬɢɬɶɫɹ ɿɧɮɨɪɦɚɰɿɹ ɳɨɞɨ ɜɯɨɞɠɟɧɧɹ ɜ ɫɢɫɬɟɦɭ. Ⱦɥɹ ɜɯɨɞɠɟɧɧɹ ɜ 
ɫɟɪɟɞɨɜɢɳɟ Ʌɿɫɩɭ ɧɟɨɛɯɿɞɧɨ ɧɚɛɪɚɬɢ ɫɢɫɬɟɦɧɭ ɤɨɦɚɧɞɭ REDUCE I, ɜɧɚɫɥɿɞɨɤ 
ɱɨɝɨ ɛɭɞɟ ɫɬɜɨɪɟɧɨ ɮɚɣɥ UOINIT.FRZ. ɉɿɫɥɹ ɰɶɨɝɨ ɡɚɞɚєɬɶɫɹ ɤɨɦɚɧɞɚ 
REDUCE.EXEC UOINIT.FRZ ɿ ɫɢɫɬɟɦɚ ɜɯɨɞɢɬɶ ɜ ɫɟɪɟɞɨɜɢɳɟ S-Ʌɿɫɩɭ, ɩɪɨ 
ɳɨ ɫɩɨɜɿɳɚє ɩɨɹɜɚ ɫɢɦɜɨɥɭ * . Ⱦɥɹ ɜɢɯɨɞɭ ɿɡ ɫɢɫɬɟɦɢ ɧɟɨɛɯɿɞɧɨ ɧɚɛɪɚɬɢ S-
ɜɢɪɚɡ (QUOTE). ɋɢɫɬɟɦɚ ɩɪɚɰɸє ɬɚɤ, ɳɨ ʀʀ ɧɟ ɩɨɬɪɿɛɧɨ ɩɿɞɬɪɢɦɭɜɚɬɢ ɜ 
ɪɨɛɨɱɨɦɭ ɫɬɚɧɿ: ɱɢɫɬɢɬɢ, ɫɬɢɫɤɚɬɢ ɱɢ ɪɨɛɢɬɢ ɿɧɲɿ ɨɩɟɪɚɰɿʀ. ɐɿєɸ ɦɨɜɨɸ 
ɧɚɩɢɫɚɧɢɣ ɬɚɤ ɡɜɚɧɢɣ ɡɛɿɪɧɢɤ ɫɦɿɬɬɹ, ɹɤɢɣ ɩɨɱɢɧɚє ɩɪɚɰɸɜɚɬɢ ɩɿɫɥɹ 
ɜɯɨɞɠɟɧɧɹ ɜ ɫɢɫɬɟɦɭ, ɩɨɫɬɿɣɧɨ ɩɟɪɟɝɥɹɞɚɸɱɢ ɿ ɭ ɦɿɪɭ ɧɚɝɪɨɦɚɞɠɟɧɧɹ 
ɧɟɩɨɬɪɿɛɧɢɯ ɪɟɱɟɣ, ɞɨ ɹɤɢɯ ɜɬɪɚɱɟɧɢɣ ɞɨɫɬɭɩ, ɜɢɤɢɞɚɸɱɢ ʀɯ. Ɍɨɦɭ ɩɿɫɥɹ 
ɜɢɦɤɧɟɧɧɹ ɤɨɦɩ'ɸɬɟɪɚ ɧɟɨɛɯɿɞɧɨ ɡɚɧɨɜɨ ɫɬɜɨɪɸɜɚɬɢ ɪɨɛɨɱɢɣ ɮɚɣɥ 
UOINIT.FRZ, ɨɫɤɿɥɶɤɢ ɜɿɧ ɛɭɞɟ ɡɧɢɳɟɧɢɣ. 

 

4.3.5. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. əɤɿ ɯɚɪɚɤɬɟɪɧɿ ɜɛɭɞɨɜɚɧɿ ɮɭɧɤɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ S-Ʌɿɫɩɿ? 
2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɛɭɞɨɜɚɧɢɯ ɩɪɟɞɢɤɚɬɿɜ ɦɨɜɢ Ʌɿɫɩ. 
3. əɤɚ ɮɭɧɤɰɿɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɡɚɩɢɫɭ    ɮɨɪɦɢ əɄɓɈ ... ɌɈ … 

ІɇȺɄɒȿ ? 

4. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɮɭɧɤɰɿɸ COND, ɞɨɜɢɡɧɚɱɢɬɢ ɟɥɟɦɟɧɬɚɪɧɿ 
ɫɟɥɟɤɬɨɪɢ CAR i CDR ɬɚ ɤɨɧɫɬɪɭɤɬɨɪ CONS ɞɥɹ ɞɨɜɿɥɶɧɢɯ ɡɧɚɱɟɧɶ 
ɚɪɝɭɦɟɧɬɿɜ. 

5. ɉɨɹɫɧɢɬɢ ɞɿɸ ɮɭɧɤɰɿɣ SET, SETQ, SETQQ ɬɚ ɨɛʉɪɭɧɬɭɜɚɬɢ 
ɞɨɰɿɥɶɧɿɫɬɶ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ. 

6. əɤɚ ɮɭɧɤɰɿɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɛɥɨɤɭɜɚɧɧɹ ɜɢɪɚɯɭɜɚɧɧɹ ɡɧɚɱɟɧɧɹ  
ɛɭɞɶ-ɹɤɨɝɨ S-ɜɢɪɚɡɭ? 

7. əɤɟ ɨɫɧɨɜɧɟ ɩɪɢɡɧɚɱɟɧɧɹ -ɜɢɪɚɡɿɜ? 

8. ɑɢ ɦɨɠɥɢɜɚ ɫɢɬɭɚɰɿɹ, ɡɚ ɹɤɨʀ ɮɭɧɤɰɿɹ CON ɛɭɞɟ ɧɟɜɢɡɧɚɱɟɧɨɸ? 
9.  Ɉɩɢɫɚɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɨɛɱɢɫɥɸє ɫɟɪɟɞɧє ɝɟɨɦɟɬɪɢɱɧɟ ɡɚɞɚɧɨʀ 

ɦɧɨɠɢɧɢ ɰɿɥɢɯ ɱɢɫɟɥ.   
10. Ⱦɚɬɢ ɨɡɧɚɱɟɧɧɹ ɿ ɡɚɩɢɫɚɬɢ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ, ɹɤɚ ɜɢɞɚɥɹє ɡɚɞɚɧɢɣ 

ɟɥɟɦɟɧɬ ɡɿ ɫɩɢɫɤɭ, ɜɫɿ ɜɯɨɞɠɟɧɧɹ ɡɚɞɚɧɨɝɨ ɟɥɟɦɟɧɬɭ ɭ ɫɩɢɫɨɤ. 
11. Ɉɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ ɹɤɚ ɮɨɪɦɭє ɡ ɞɨɜɿɥɶɧɨɝɨ ɫɩɢɫɤɭ ɟɥɟɦɟɧɬɿɜ 

ɦɧɨɠɢɧɭ ɟɥɟɦɟɧɬɿɜ. 
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4.4. ɉɨɛɭɞɨɜɚ  ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ  

4.4.1. ɉɿɞɯɿɞ  ɞɨ ɩɨɛɭɞɨɜɢ ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ 

Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɜ Ʌɿɫɩɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɩɨɬɭɠɧɢɣ ɚɩɚɪɚɬ – ɚɩɚɪɚɬ ɪɟɤɭɪɫɿʀ. ȼ ɩɟɪɟɤɥɚɞɿ ɫɥɨɜɨ ɪɟɤɭɪɫɿɹ  ɨɡɧɚɱɚє 
"ɩɨɜɬɨɪɟɧɧɹ",  "ɩɨɜɟɪɧɟɧɧɹ ɧɚɡɚɞ".  Ɋɟɤɭɪɫɢɜɧɢɦɢ ɧɚɡɢɜɚɸɬɶɫɹ ɬɚɤɿ ɮɭɧɤɰɿʀ, 
ɹɤɿ ɞɥɹ ɫɜɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɪɟɛɭɸɬɶ ɩɨɜɬɨɪɧɨɝɨ ɡɜɟɪɬɚɧɧɹ ɞɨ ɫɚɦɢɯ ɫɟɛɟ. 

əɤ  ɩɟɪɲɢɣ ɩɪɢɤɥɚɞ ɪɨɡɝɥɹɧɟɦɨ ɩɨɛɭɞɨɜɭ ɮɭɧɤɰɿʀ ɞɨɜɠɢɧɚ (x), 
ɚɪɝɭɦɟɧɬɨɦ ɹɤɨʀ є ɫɩɢɫɨɤ, ɚ ɪɟɡɭɥɶɬɚɬɨɦ – ɤɿɥɶɤɿɫɬɶ ɟɥɟɦɟɧɬɿɜ ɰɶɨɝɨ ɫɩɢɫɤɭ 
ɧɚ ɧɚɣɜɢɳɨɦɭ ɪɿɜɧɿ. Ɍɨɛɬɨ ɪɟɡɭɥɶɬɚɬ ɞɿʀ ɮɭɧɤɰɿʀ ɬɚɤɢɣ: 

X             ɞɨɜɠɢɧɚ(ɏ) 

(Ⱥ) 
NIL 

(Ⱥ ȼ ɋ) 
((Ⱥ ȼ)  (ɋ D)) 
(A (B C) K) 

(((NIL)))  

1 
0 
3 
2 
3 
1 

 

Ɉɱɟɜɢɞɧɨ, ɰɹ ɮɭɧɤɰɿɹ ɧɟ є ɟɥɟɦɟɧɬɚɪɧɨɸ. Ⱦɥɹ ʀʀ ɩɨɛɭɞɨɜɢ ɞɨɰɿɥɶɧɨ 
ɜɢɤɨɪɢɫɬɚɬɢ ɬɚɤɢɣ ɚɥɝɨɪɢɬɦ: ɩɨɫɥɿɞɨɜɧɨ ɛɟɪɟɦɨ cdr ɜɿɞ X ɿ ɪɚɯɭєɦɨ, ɫɤɿɥɶɤɢ 
ɪɚɡɿɜ ɰɟ ɦɨɠɟ ɛɭɬɢ ɡɪɨɛɥɟɧɨ, ɩɨɤɢ ɧɟ ɞɿɣɞɟɦɨ ɞɨ ɩɨɪɨɠɧɶɨɝɨ ɫɩɢɫɤɭ NIL. 
Ⱥɥɟ, ɬɢɦ ɧɟ ɦɟɧɲɟ, ɜɿɞɪɚɡɭ ɡɚɩɢɫɚɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɧɟ ɩɪɨɫɬɨ. 
ȼɡɚɝɚɥɿ ɤɚɠɭɱɢ, ɩɪɢ ɩɨɛɭɞɨɜɿ ɮɭɧɤɰɿɣ ɞɨɰɿɥɶɧɨ ɜɢɞɿɥɹɬɢ ɞɜɚ ɜɢɩɚɞɤɢ: X є 
NIL i X ɧɟ є NIL. ȼ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ ɞɨɰɿɥɶɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ cdr(x) ɿ, 
ɨɫɤɿɥɶɤɢ ʀʀ ɪɟɡɭɥɶɬɚɬ є ɫɩɢɫɤɨɦ, ɬɨ ɞɨ ɧɶɨɝɨ ɦɨɠɧɚ ɡɧɨɜɭ ɡɜɟɪɧɭɬɢɫɹ 
ɪɟɤɭɪɫɢɜɧɨ ɡɚ ɿɦɟɧɟɦ ɮɭɧɤɰɿʀ, ɹɤɚ ɩɿɞɥɹɝɚє ɜɢɡɧɚɱɟɧɧɸ. Ɋɟɤɭɪɫɿɹ ɨɛɨɜ'ɹɡɤɨɜɨ 
ɡɚɤɿɧɱɢɬɶɫɹ, ɨɫɤɿɥɶɤɢ ɡ ɤɨɠɧɢɦ ɜɢɤɥɢɤɨɦ ɞɨɜɠɢɧɚ ɚɪɝɭɦɟɧɬɭ ɡɦɟɧɲɭєɬɶɫɹ ɧɚ 
ɨɞɢɧɢɰɸ, ɿ ɪɚɧɨ ɱɢ ɩɿɡɧɨ ɦɢ ɩɪɢɣɞɟɦɨ ɞɨ ɩɨɪɨɠɧɶɨɝɨ ɫɩɢɫɤɭ. 

Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɧɚɲɨʀ ɮɭɧɤɰɿʀ  ɞɨɜɠɢɧɚ(x) ɩɟɪɲɢɣ ɜɢɩɚɞɨɤ X є NIL 

ɬɪɢɜɿɚɥɶɧɢɣ. əɤɳɨ X ɧɟ є NIL, ɬɨ ɦɨɠɧɚ ɞɨɩɭɫɬɢɬɢ ɧɚɹɜɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɭ 
ɪɟɤɭɪɫɢɜɧɨɝɨ ɜɢɤɥɢɤɭ  ɞɥɹ  ɚɪɝɭɦɟɧɬɭ  cdr(x).  ȼɜɚɠɚɸɱɢ,  ɳɨ  ɞɨɜɠɢɧɚ 
cdr(x) = n,  ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɞɨɜɠɢɧɚ(x) = n+1. ɇɚɜɟɞɟɧɿ 
ɦɿɪɤɭɜɚɧɧɹ ɞɚɸɬɶ ɡɦɨɝɭ ɫɮɨɪɦɭɥɸɜɚɬɢ ɬɚɤɢɣ ɚɥɝɨɪɢɬɦ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ: 

 

ɜɢɩɚɞɨɤ 1)   X = NIL 

  ɞɨɜɠɢɧɚ(x) = 0 

ɜɢɩɚɞɨɤ 2)    X  NIL 

   ɧɟɯɚɣ  ɞɨɜɠɢɧɚ (cdr (x)) = z 

     ɬɨɞɿ  ɞɨɜɠɢɧɚ (x) = z+1 
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Ɂɚɩɢɫɚɧɢɣ ɚɥɝɨɪɢɬɦ  ɩɪɢɜɨɞɢɬɶ  ɞɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɨɡɧɚɱɟɧɧɹ ɭ 
ɜɢɝɥɹɞɿ: 

ɞɨɜɠɢɧɚ (x)  ɹɤɳɨ  ɪɿɜɧɨ (x, NIL), ɬɨ 0 

ɿɧɚɤɲɟ  ɩɥɸɫ (ɞɨɜɠɢɧɚ (cdr (x)), 1) 
 

ɍ ɫɢɦɜɨɥɶɧɿɣ ɮɨɪɦɿ ɦɚєɦɨ ɬɚɤɟ ɩɨɞɚɧɧɹ ɮɭɧɤɰɿʀ: 
 

     (DE DOV(X) (COND((EQ X NIL) 0) (T (PLUS(DOV(CDR X)) 1))) 
 

ɐɟɣ ɦɟɬɨɞ ɞɨ ɩɨɛɭɞɨɜɢ ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɞɥɹ 
ɨɡɧɚɱɟɧɧɹ ɲɢɪɨɤɨɝɨ ɤɥɚɫɭ ɮɭɧɤɰɿɣ. Ɍɚɤ ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɚ ɚɧɚɥɨɝɿɱɧɚ 
ɮɭɧɤɰɿɹ  ɫɭɦɚ(ɯ),  ɹɤɚ ɹɤ ɚɪɝɭɦɟɧɬ ɛɟɪɟ ɫɩɢɫɨɤ ɰɿɥɢɯ ɱɢɫɟɥ, ɚ ɹɤ ɪɟɡɭɥɶɬɚɬ 
ɜɢɞɚє ɫɭɦɭ ɰɢɯ ɱɢɫɟɥ. Ɉɫɤɿɥɶɤɢ ɩɪɢ ɩɨɛɭɞɨɜɿ ɚɥɝɨɪɢɬɦɭ ɜɢɡɧɚɱɟɧɧɹ ɰɿєʀ 
ɮɭɧɤɰɿʀ ɧɟ ɡ’ɹɜɥɹєɬɶɫɹ ɧɿɹɤɢɯ ɧɨɜɢɯ ɟɥɟɦɟɧɬɿɜ, ɜɿɞɪɚɡɭ ɡɚɩɢɲɟɦɨ ɨɡɧɚɱɟɧɧɹ 
ɮɭɧɤɰɿʀ: 

ɫɭɦɚ (ɯ)  ɹɤɳɨ ɪɿɜɧɨ (ɯ, NIL), ɬɨ 0 

ɿɧɚɤɲɟ  ɩɥɸɫ (car (x), (ɫɭɦɚ (cdr (x)) 

Ɋɨɡɝɥɹɧɟɦɨ ɩɨɛɭɞɨɜɭ ɪɟɤɭɪɫɢɜɧɨʀ ɮɭɧɤɰɿʀ ɡ'єɞɧɚɬɢ(x,y), ɚɪɝɭɦɟɧɬɚɦɢ 
ɹɤɨʀ є ɞɜɚ ɫɩɢɫɤɢ X i Y, ɚ ɪɟɡɭɥɶɬɚɬɨɦ єɞɢɧɢɣ ɫɩɢɫɨɤ, ɜ ɹɤɨɦɭ ɩɟɪɟɪɚɯɨɜɚɧɿ 
ɜɫɿ ɟɥɟɦɟɧɬɢ ɫɩɢɫɤɿɜ X i Y: 

 

X Y (CONS X Y) 

(A B C) 
(A B) 
NIL 
(A) 
NIL 

(D E ) 
(C D E) 
(A B C) 

NIL 
NIL 

(A B C D E) 
(A B C D E) 

(A B) 
(A NIL) 

( ) 

Ɉɫɤɿɥɶɤɢ ɰɹ ɮɭɧɤɰɿɹ є ɮɭɧɤɰɿєɸ ɞɜɨɯ ɚɪɝɭɦɟɧɬɿɜ, ɤɨɠɟɧ ɡ ɹɤɢɯ ɦɨɠɟ 
ɛɭɬɢ ɫɩɢɫɤɨɦ,  ɬɨ, ɨɱɟɜɢɞɧɨ, ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɞɛɚɱɢɬɢ ɚɧɚɥɿɡ ɜɫɿɯ ɦɨɠɥɢɜɢɯ 
ɜɚɪɿɚɧɬɿɜ, ɹɤɢɣ ɩɪɢɜɨɞɢɬɶ ɞɨ ɬɚɤɨɝɨ ɚɥɝɨɪɢɬɦɭ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ: 

 

ɜɢɩɚɞɨɤ  1)  
X = NIL 

    ɩɿɞɜɢɩɚɞɨɤ  1.1) 
Y = NIL 

ɡ'єɞɧɚɬɢ (X, Y) = NIL 

    ɩɿɞɜɢɩɚɞɨɤ  1.2) 

Y  NIL 

ɡ'єɞɧɚɬɢ (X, Y) = Y 

ɜɢɩɚɞɨɤ   2) 
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X  NIL 

   ɩɿɞɜɢɩɚɞɨɤ  2.1) 
Y=NIL 

ɡ'єɞɧɚɬɢ (X, Y) = X 

   ɩɿɞɜɢɩɚɞɨɤ  2.2) 

Y  NIL 

ɧɟɯɚɣ ɡ'єɞɧɚɬɢ (CDR (X), Y) = Z 

ɬɨɞɿ ɡ'єɞɧɚɬɢ (X, Y) = CONS (CAR (X), Z) 
 

ɉɟɪɲɿ ɬɪɢ ɜɢɩɚɞɤɢ ɚɥɝɨɪɢɬɦɭ є ɬɪɢɜɿɚɥɶɧɢɦɢ ɿ ɨɞɪɚɡɭ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ 
ɜɿɞɩɨɜɿɞɶ. ɍ ɩɿɞɜɢɩɚɞɤɭ (2.2) ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɪɟɤɭɪɫɿɹ. Ɍɭɬ ɦɨɠɧɚ ɛɪɚɬɢ 
CDR ɹɤ ɜɿɞ  X ɬɚɤ ɿ ɜɿɞ Y. ɉɨ ɫɭɬɿ, є ɬɪɢ ɤɚɧɞɢɞɚɬɢ ɧɚ ɨɛɱɢɫɥɟɧɧɹ ɡɧɚɱɟɧɧɹ 
ɮɭɧɤɰɿʀ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɟɤɭɪɫɢɜɧɢɯ ɜɢɤɥɢɤɿɜ 

ɡ'єɞɧɚɬɢ (CDR (X), Y) 

ɡ'єɞɧɚɬɢ (CDR (X), CDR (Y)) 

ɡ'єɞɧɚɬɢ (X, CDR (Y)) 
 

Ɇɢ ɨɛʉɪɭɧɬɭɜɚɥɢ ɫɩɪɚɜɟɞɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɟɪɲɨɝɨ ɤɚɧɞɢɞɚɬɚ. 
Ɏɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɡɝɿɞɧɨ ɡ ɧɚɜɟɞɟɧɢɦ ɚɥɝɨɪɢɬɦɨɦ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ 
ɬɚɤ: 

  ɡ'єɞɧɚɬɢ (X,Y)  ɹɤɳɨ ɪɿɜɧɨ (X, NIL) ɬɨ 
        ɹɤɳɨ ɪɿɜɧɨ (Y, NIL) ɬɨ NIL ɿɧɚɤɲɟ Y 

        ɿɧɚɤɲɟ 
        ɹɤɳɨ ɪɿɜɧɨ (Y, NIL) ɬɨ X ɿɧɚɤɲɟ 
        CONS (CAR(X), ɡ'єɞɧɚɬɢ (CDR(X), Y)) 

 

Ɉɫɤɿɥɶɤɢ ɩɪɢ X=NIL  ɡ'єɞɧɚɬɢ (X, Y) = Y ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɡɧɚɱɟɧɧɹ Y, 
ɨɡɧɚɱɟɧɧɹ ɦɨɠɧɚ ɩɟɪɟɩɢɫɚɬɢ: 

 

ɡ'єɞɧɚɬɢ (X, Y)  ɹɤɳɨ ɪɿɜɧɨ (X, NIL) ɬɨ Y ɿɧɚɤɲɟ 
                                                ɹɤɳɨ ɪɿɜɧɨ (Y, NIL) ɬɨ X ɿɧɚɤɲɟ 
                                                CONS (CAR (Y), ɡ'єɞɧɚɬɢ (CDR (X), Y)) 

 

əɤɳɨ ɬɟɩɟɪ ɜɪɚɯɭɜɚɬɢ, ɳɨ ɩɪɢ X  NIL ɧɟɡɚɥɟɠɧɨ ɜɿɞ Y ɪɟɡɭɥɶɬɚɬɨɦ 
ɮɭɧɤɰɿʀ є CONS(CAR(X),  ɡ'єɞɧɚɬɢ (CDR (X), Y), ɬɨ ɩɟɪɟɜɿɪɤɭ ɩɨ Y ɬɟɠ 
ɦɨɠɧɚ ɨɩɭɫɬɢɬɢ ɿ ɡɚɩɢɫɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɭ ɜɢɝɥɹɞɿ: 

ɡ'єɞɧɚɬɢ (X,Y)  ɹɤɳɨ ɪɿɜɧɨ (X, NIL) ɬɨ Y ɿɧɚɤɲɟ 
                                               CONS (CAR (X), ɡ'єɞɧɚɬɢ (CDR (X), Y)) 
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ȼɫɿ ɰɿ ɬɪɢ ɜɟɪɫɿʀ ɨɡɧɚɱɚɸɬɶ ɟɤɜɿɜɚɥɟɧɬɧɿ ɮɭɧɤɰɿʀ ɿ ɞɚɸɬɶ ɨɞɢɧ ɿ ɬɨɣ 
ɫɚɦɢɣ ɪɟɡɭɥɶɬɚɬ. ɉɟɪɲɿɣ ɜɟɪɫɿʀ ɦɨɠɧɚ ɜɿɞɞɚɬɢ ɩɟɪɟɜɚɝɭ ɡɚ ɬɟ, ɳɨ ɜɨɧɚ ɹɜɧɨ  
ɩɟɪɟɪɚɯɨɜɭє ɜɫɿ ɜɢɩɚɞɤɢ. Ɍɪɟɬɿɣ – ɡɚ ʀʀ ɤɨɪɨɬɤɿɫɬɶ. Ⱥɥɟ ɞɪɭɝɚ ɿ ɬɪɟɬɹ ɜɟɪɫɿʀ ɰɿєʀ 
ɮɭɧɤɰɿʀ  ɡ'єɞɧɚɬɢ ɦɚɸɬɶ ɪɿɡɧɭ ɟɮɟɤɬɢɜɧɿɫɬɶ. Ⱦɪɭɝɚ ɜɟɪɫɿɹ ɭɧɢɤɚє ɜɢɪɚɯɭɜɚɧɶ, 
ɹɤɳɨ Y=NIL, ɡɚ ɪɚɯɭɧɨɤ ɡɚɣɜɢɯ ɩɟɪɟɜɿɪɨɤ, ɤɨɥɢ Y<>NIL. Ɍɪɟɬɹ ɜɟɪɫɿɹ ɭɧɢɤɚє 
ɩɨɜɬɨɪɧɢɯ ɩɟɪɟɜɿɪɨɤ ɩɨ Y, ɚɥɟ ɜɢɦɚɝɚє ɩɟɪɟɛɭɞɨɜɭɜɚɬɢ X ɧɚɜɿɬɶ, ɹɤɳɨ 
Y=NIL. 

 

4.4.2. ȼɢɛɿɪ ɩɿɞɮɭɧɤɰɿɣ ɩɪɢ ɪɟɤɭɪɫɢɜɧɢɯ ɜɢɡɧɚɱɟɧɧɹɯ 
ɑɚɫɬɨ ɞɥɹ ɩɨɛɭɞɨɜɢ ɨɩɬɢɦɚɥɶɧɨʀ ɮɭɧɤɰɿʀ ɞɨɰɿɥɶɧɨ ɜɜɨɞɢɬɢ ɞɨɞɚɬɤɨɜɿ 

ɮɭɧɤɰɿʀ. Ɍɚɤ, ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ  ɡ'єɞɧɚɬɢ (X, Y) ɦɨɠɧɚ ɛɭɥɨ ɛ 
ɜɢɤɨɪɢɫɬɚɬɢ ɩɪɨɦɿɠɧɭ ɮɭɧɤɰɿɸ ɡ'єɞ (X,  Y), ɹɤɚ ɡ'єɞɧɭє  X ɿ Y  ɭ ɩɪɢɩɭɳɟɧɧɿ, 
ɳɨ Y<>NIL. Ɍɨɞɿ ɩɪɢɯɨɞɢɦɨ ɞɨ ɜɢɡɧɚɱɟɧɧɹ: 

 
    ɡ'єɞɧɚɬɢ ( X, Y ) = ɹɤɳɨ ɪɿɜɧɨ (Y, NIL) ɬɨ X ɿɧɚɤɲɟ ɡ'єɞ (X, Y)   

    ɡ'єɞɧɚɬɢ (X, Y) = ɹɤɳɨ ɪɿɜɧɨ (X, NIL) ɬɨ Y  

   ɿɧɚɤɲɟ CONS (CAR (X), Ɂ'ЄȾ (CDR (X), Y)) 

ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɬɭɬ ɨɛ'єɞɧɚɧɿ ɩɟɪɟɜɚɝɢ ɞɪɭɝɨʀ ɿ ɬɪɟɬɶɨʀ ɜɟɪɫɿɣ ɮɭɧɤɰɿʀ 
ɡ'єɞɧɚɬɢ. 

ɐɟ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɣ ɩɪɢɣɨɦ ɭ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ, ɤɨɥɢ 
ɧɚ ɲɥɹɯɭ ɩɨɛɭɞɨɜɢ ɝɨɥɨɜɧɨʀ ɩɪɨɝɪɚɦɢ ɜɢɡɧɚɱɚɸɬɶɫɹ ɧɨɜɿ ɮɭɧɤɰɿʀ ɜ ɬɟɪɦɿɧɚɯ 
ɫɬɚɪɢɯ. Ɉɬɠɟ, ɮɭɧɤɰɿɣɧɚ ɩɪɨɝɪɚɦɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɦɧɨɠɢɧ ɮɭɧɤɰɿɣ, ɹɤɿ 
ɜɢɡɧɚɱɟɧɿ ɨɞɧɚ ɱɟɪɟɡ ɞɪɭɝɭ. ɐɹ ɮɭɧɤɰɿɹ, ɹɤɭ ɩɪɨɝɪɚɦɿɫɬ ɩɥɚɧɭє ɜɢɡɧɚɱɢɬɢ, є 
ɝɨɥɨɜɧɨɸ ɩɪɨɝɪɚɦɨɸ, ɩɟɪɲɨɩɪɢɱɢɧɨɸ ɿɧɲɢɯ, ɚ ɜɫɿ ɿɧɲɿ ɮɭɧɤɰɿʀ ɫɥɭɠɚɬɶ ɞɥɹ 
ɧɟʀ ɩɿɞɩɪɨɝɪɚɦɚɦɢ. 

ɉɪɨɛɥɟɦɚ ɜɢɛɨɪɭ ɩɿɞɮɭɧɤɰɿɣ ɩɪɢ ɪɨɡɪɨɛɰɿ ɝɨɥɨɜɧɨʀ ɮɭɧɤɰɿʀ є 
ɰɟɧɬɪɚɥɶɧɨɸ ɩɪɨɛɥɟɦɨɸ ɫɬɪɭɤɬɭɪɭɜɚɧɧɹ ɩɪɨɝɪɚɦɢ. ȱɧɨɞɿ ɫɬɚɧɞɚɪɬɧɿ 
ɩɿɞɮɭɧɤɰɿʀ ɜɢɹɜɥɹɸɬɶɫɹ ɫɚɦɿ ɩɨ ɫɨɛɿ, ɚɥɟ ɱɚɫɬɿɲɿ ɜɢɩɚɞɤɢ, ɤɨɥɢ ɜɞɚɥɢɣ ɩɿɞɛɿɪ 
ɩɿɞɮɭɧɤɰɿɣ ɫɩɟɰɿɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɞɚє ɡɦɨɝɭ ɫɩɪɨɫɬɢɬɢ ɫɬɪɭɤɬɭɪɭ ɦɧɨɠɢɧ 
ɮɭɧɤɰɿɣ ɡɚɝɚɥɨɦ. Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɩɨɛɭɞɭɜɚɬɢ ɞɨɛɪɟ ɫɬɪɭɤɬɭɪɨɜɚɧɭ ɩɪɨɝɪɚɦɭ, 
ɦɨɠɧɚ ɞɚɬɢ ɨɞɧɭ ɩɨɪɚɞɭ: ɧɚɦɚɝɚɬɢɫɹ ɩɨɫɬɿɣɧɨ ɩɨɤɪɚɳɭɜɚɬɢ ɬɟ, ɳɨ ɜɠɟ 
ɡɪɨɛɥɟɧɨ. 

ɐɿɤɚɜɨɸ ɡ ɩɨɝɥɹɞɭ ɜɢɛɨɪɭ ɩɿɞɮɭɧɤɰɿɣ є ɩɨɛɭɞɨɜɚ ɮɭɧɤɰɿʀ ɨɛɟɪɧɭɬɢ(X), 
ɪɟɡɭɥɶɬɚɬɨɦ ɹɤɨʀ є ɫɩɢɫɨɤ ɡ ɟɥɟɦɟɧɬɚɦɢ, ɩɟɪɟɪɚɯɨɜɚɧɢɦɢ ɭ ɡɜɨɪɨɬɧɿɣ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ. 

ɋɩɨɫɿɛ ɞɿʀ ɰɿєʀ ɮɭɧɤɰɿʀ ɿɥɸɫɬɪɭє ɬɚɤɢɣ ɩɪɢɤɥɚɞ: 
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ɏ ɨɛɟɪɧɭɬɢ(ɏ) 

(Ⱥ ȼ ɋ) 
((Ⱥ ȼ)  (ɋ D)) 

NIL 

(C B A) 
((C D)  (A B)) 

NIL 
 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɹɤɳɨ ɟɥɟɦɟɧɬɢ ɫɩɢɫɤɭ, ɫɜɨєɸ ɱɟɪɝɨɸ, є ɫɩɢɫɤɚɦɢ, ɬɨ 

ɟɥɟɦɟɧɬɢ ɨɫɬɚɧɧɿɯ ɧɟ ɨɛɟɪɬɚɸɬɶɫɹ. 
Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɰɿєʀ ɮɭɧɤɰɿʀ ɧɟɨɛɯɿɞɧɨ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɬɚɤɿ ɜɢɩɚɞɤɢ: ɹɤɳɨ 

X=NIL,  ɬɨ  ɨɛɟɪɧɭɬɢ (ɏ) ɬɟɠ NIL. Ʉɨɥɢ  X <> NIL  ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ 
ɨɛɟɪɧɭɬɢ (CDR (X)) ɿ ɳɨɛ ɡɚɤɿɧɱɢɬɢ ɩɨɛɭɞɨɜɭ, ɧɟɨɛɯɿɞɧɨ ɩɨɦɿɫɬɢɬɢ ɟɥɟɦɟɧɬ 
CAR (X) ɜ ɤɿɧɟɰɶ ɫɩɢɫɤɭ.  Ɂ ɬɚɤɨɝɨ ɩɨɝɥɹɞɭ ɤɨɪɢɫɧɚ ɮɭɧɤɰɿɹ ɞɨɛɚɜɢɬɢ (X, 

Y), ɹɤɚ ɨɬɪɢɦɭє ɫɩɢɫɨɤ ɏ ɿ ɟɥɟɦɟɧɬ Y,  ɿ ɪɨɛɢɬɶ Y ɧɨɜɢɦ ɨɫɬɚɧɧɿɦ ɟɥɟɦɟɧɬɨɦ 
ɫɩɢɫɤɭ X: 

 

X Y  ɞɨɛɚɜɢɬɢ(X, Y) 

(A B ) 
((A B)(ɋ D)) 

NIL 

C 
(E F) 

A   

(A B C ) 
((A B) (C D) (E F) 

(A)  

ȼɜɚɠɚɸɱɢ, ɳɨ ɦɢ ɦɚєɦɨ ɮɭɧɤɰɿɸ ɞɨɛɚɜɢɬɢ, ɦɨɠɧɚ ɞɚɬɢ ɚɥɝɨɪɢɬɦ  
ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ  ɨɛɟɪɧɭɬɢ (ɏ): 

 
ɜɢɩɚɞɨɤ  1)    X=NIL   ɨɛɟɪɧɭɬɢ (ɏ) = NIL 
ɜɢɩɚɞɨɤ  2)    X<>NIL 

   ɧɟɯɚɣ ɨɛɟɪɧɭɬɢ (CDR (X)) = Z 

   ɬɨɞɿ ɨɛɟɪɧɭɬɢ (ɏ) = ɞɨɛɚɜɢɬɢ (Z, CAR (X)) 

Ɍɨɞɿ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɨɛɟɪɧɭɬɢ (ɏ) ɦɚє ɜɢɝɥɹɞ: 
ɨɛɟɪɧɭɬɢ (ɏ) = ɹɤɳɨ ɪɿɜɧɨ (ɏ, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
ɞɨɛɚɜɢɬɢ (ɨɛɟɪɧɭɬɢ (CDR (X)), CAR(X)) 

 

Ɂɚɥɢɲɢɥɨɫɹ ɩɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ ɞɨɛɚɜɢɬɢ (X, Y). Ȳʀ ɩɨɛɭɞɨɜɚ ɧɚɝɚɞɭє 
ɩɨɩɟɪɟɞɧɸ ɪɨɡɪɨɛɤɭ. Ɍɨɦɭ ɜɿɞɪɚɡɭ ɞɚɦɨ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ: 

 
ɞɨɛɚɜɢɬɢ (X, Y) = ɹɤɳɨ ɪɿɜɧɨ (X, NIL) ɬɨ CONS (Y, NIL) 

ɿɧɚɤɲɟ CONS( ɞɨɛɚɜɢɬɢ(CDR(X),Y), CONS(Y, NIL)) 
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Ɍɟɩɟɪ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɨɛɟɪɧɭɬɢ (X) ɜɢɤɨɪɢɫɬɨɜɭє  ɞɨɛɚɜɢɬɢ(X, Y), 
ɹɤ ɩɿɞɮɭɧɤɰɿɸ, ɿ ɰɿ ɞɜɿ ɮɭɧɤɰɿʀ ɪɚɡɨɦ ɭɬɜɨɪɸɸɬɶ ɩɪɨɝɪɚɦɭ ɨɛɟɪɬɚɧɧɹ ɫɩɢɫɤɭ. 
ɐɸ ɮɭɧɤɰɿɸ ɞɨɛɚɜɢɬɢ ɦɢ ɦɨɝɥɢ ɛ ɜɢɡɧɚɱɢɬɢ ɱɟɪɟɡ ɡ'єɞɧɚɬɢ ɬɚɤ: 

 
ɞɨɛɚɜɢɬɢ (X, Y) = ɡ'єɞɧɚɬɢ (X, CONS (Y, NIL) 

 

Ɍɨɞɿ ɛ ɩɪɨɝɪɚɦɚ ɨɛɟɪɬɚɧɧɹ ɫɤɥɚɞɚɥɚɫɹ ɿɡ ɬɪɶɨɯ ɩɿɞɮɭɧɤɰɿɣ. Ɉɞɧɚɤ 
ɞɨɰɿɥɶɧɿɲɟ ɜɢɤɥɢɤ  ɡ'єɞɧɚɬɢ  ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɤɥɸɱɢɬɢ ɜ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ 
ɨɛɟɪɧɭɬɢ ɿ ɩɨɡɛɭɬɢɫɹ ɮɭɧɤɰɿʀ  ɞɨɛɚɜɢɬɢ.  Ɉɬɪɢɦɚєɦɨ ɜɢɡɧɚɱɟɧɧɹ : 

 

ɨɛɟɪɧɭɬɢ (ɏ)  ɹɤɳɨ ɪɿɜɧɨ (ɏ, NIL)  ɬɨ NIL  ɿɧɚɤɲɟ 
                           ɡ'єɞɧɚɬɢ(ɨɛɟɪɧɭɬɢ(CDR(X)), CONS (CAR (X), NIL)) 

                       ɡ'єɞɧɚɬɢ (X, Y)  ɹɤɳɨ ɪɿɜɧɨ (ɏ, NIL)  ɬɨ NIL ɿɧɚɤɲɟ 
                           CONS (CAR (X), ɡ'єɞɧɚɬɢ (CDR (X), Y)) 

 

ɐɿɤɚɜɨ ɩɿɞɪɚɯɭɜɚɬɢ ɤɿɥɶɤɨɫɬɿ ɜɢɤɥɢɤɿɜ ɮɭɧɤɰɿʀ cons ɜ ɨɛɟɪɧɭɬɢ. 
Ɏɭɧɤɰɿɹ ɡ'єɞɧɚɬɢ (X, Y) ɜɢɤɥɢɤɚє ɫɟɛɟ ɪɟɤɭɪɫɢɜɧɨ n ɪɚɡɿɜ, ɚ ɡɧɚɱɢɬɶ i n ɪɚɡɿɜ 
ɜɢɤɥɢɤɚɬɢɦɟɬɶɫɹ  cons. Ɏɭɧɤɰɿɹ  ɨɛɟɪɧɭɬɢ ɬɚɤɨɠ ɜɢɤɥɢɤɚє ɫɟɛɟ n ɪɚɡɿɜ, 
ɡɧɚɱɢɬɶ ɿ n ɪɚɡɿɜ ɛɭɞɟ ɜɢɤɥɢɤɚɧɢɣ cons. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ  ɜɨɧɚ n ɪɚɡɿɜ 
ɡɜɟɪɬɚєɬɶɫɹ ɞɨ ɮɭɧɤɰɿʀ ɡ'єɞɧɚɬɢ  ɿ ɞɥɹ ɤɨɠɧɨɝɨ ɡ ɰɢɯ ɜɢɤɥɢɤɿɜ ɞɨɜɠɢɧɚ ʀʀ 
ɩɟɪɲɨɝɨ ɚɪɝɭɦɟɧɬɚ ɞɨɪɿɜɧɸє ɜɿɞɩɨɜɿɞɧɨ 0, 1, 2 ,..., n-1. Ɍɨɦɭ ɤɿɥɶɤɿɫɬɶ 
ɜɢɤɥɢɤɿɜ  cons  ɮɭɧɤɰɿєɸ ɡ'єɞɧɚɬɢ ɜɿɞ ɿɦɟɧɿ  ɨɛɟɪɧɭɬɢ ɛɭɞɟ 

1+2+3+...+n-1 = n*(n-1)/2 
Ⱥ ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɜɢɤɥɢɤɿɜ  cons  ɜ ɮɭɧɤɰɿʀ  ɨɛɟɪɧɭɬɢ  ɛɭɞɟ 

n+n*(n-1)=n*(n+1)/2 
Ɉɱɟɜɢɞɧɨ, ɫɥɿɞ ɛɭɥɨ ɱɟɤɚɬɢ, ɳɨ ɤɿɥɶɤɿɫɬɶ ɰɢɯ ɜɢɤɥɢɤɿɜ ɛɭɞɟ n. ɇɚɜɟɞɟɧɚ 

ɤɿɥɶɤɿɫɬɶ ɜɢɤɥɢɤɿɜ ɜɢɞɚєɬɶɫɹ ɧɚɞɦɿɪɧɢɦ, ɹɤɳɨ ɜɪɚɯɭɜɚɬɢ, ɳɨ ɤɨɠɧɢɣ ɜɢɤɥɢɤ 
ɮɭɧɤɰɿʀ  cons є ɞɨɪɨɝɢɦ. ɇɚɞɚɥɿ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɟɬɨɞ ɩɚɪɚɦɟɬɪɿɜ 
ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɩɪɢ ɩɨɛɭɞɨɜɿ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ  ɩɪɨɝɪɚɦ, ɩɨɤɚɠɟɦɨ, ɹɤ ɦɨɠɧɚ 
ɨɩɬɢɦɿɡɭɜɚɬɢ ɩɨɛɭɞɨɜɭ ɮɭɧɤɰɿʀ  ɨɛɟɪɧɭɬɢ (ɏ), ɳɨɛ ɡɪɨɛɢɬɢ ʀʀ ɟɮɟɤɬɢɜɧɨɸ ɡ 
ɦɿɧɿɦɚɥɶɧɨɸ ɤɿɥɶɤɿɫɬɸ ɜɢɤɥɢɤɿɜ ɮɭɧɤɰɿʀ  cons. 

 

4.4.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɩɨɧɹɬɬɹ ɪɟɤɭɪɫɿʀ. 
          2. ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɜɢɞɚє ɨɫɬɚɧɧɿɣ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ. 

3. Ɋɨɡɪɨɛɢɬɢ ɪɟɤɭɪɫɢɜɧɢɣ ɩɪɟɞɢɤɚɬ, ɹɤɢɣ ɩɟɪɟɜɿɪɹє ɱɢ ɜɜɟɞɟɧɟ ɭ 
ɜɢɝɥɹɞɿ ɫɩɢɫɤɭ ɫɥɨɜɨ є ɩɚɥɿɧɞɪɨɦɧɢɦ. 
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4. əɤɿ є ɤɪɢɬɟɪɿʀ ɩɟɪɟɜɿɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɿ ɪɨɛɨɬɢ ɪɟɤɭɪɫɿʀ? 
5. ɏɚɪɚɤɬɟɪɧɿ ɩɨɦɢɥɤɢ ɩɪɢ ɩɨɛɭɞɨɜɿ ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ? 
6. Ⱦɚɬɢ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ, ɹɤɚ ɧɚ ɨɫɧɨɜɿ ɡɚɞɚɧɨɝɨ ɫɩɢɫɤɭ ɮɨɪɦɭє ɫɩɢɫɨɤ 

ɡ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɫɬɨɹɬɶ ɧɚ ɩɚɪɧɢɯ ɩɨɡɢɰɿɹɯ. 
 

4.5. Ɇɟɬɨɞ ɩɚɪɚɦɟɬɪɿɜ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɬɚ ɥɨɤɚɥьɧɿ ɨɡɧɚɱɟɧɧɹ ɭ  
ɮɭɧɤɰɿɨɧɚɥьɧɨɦɭ  ɩɪɨɝɪɚɦɭɜɚɧɧɿ 

 

4.5.1. ɋɭɬь ɦɟɬɨɞɭ ɡ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚɝɪɨɦɚɞɠɟɧɧɹ 

ȱɞɟɹ ɦɟɬɨɞɭ ɡ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨɛ 
ɜɢɡɧɚɱɢɬɢ ɞɨɩɨɦɿɠɧɭ ɮɭɧɤɰɿɸ ɡ ɞɨɞɚɬɤɨɜɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɹɤɢɣ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɛɚɠɚɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ. 

ɉɪɨɿɥɸɫɬɪɭєɦɨ ɫɭɬɶ ɰɶɨɝɨ ɦɟɬɨɞɭ, ɡɚɧɨɜɨ ɩɪɨɝɪɚɦɭɸɱɢ ɮɭɧɤɰɿɸ  
ɨɛɟɪɧɭɬɢ(x).  Ⱦɥɹ ɰɶɨɝɨ ɜɜɟɞɟɦɨ ɞɨɞɚɬɤɨɜɭ ɮɭɧɤɰɿɸ ɨɛɪ (x,y), ɞɟ x – ɫɩɢɫɨɤ, 
ɹɤɢɣ ɩɿɞɥɹɝɚє ɨɛɟɪɬɚɧɧɸ, ɚ y – ɞɨɞɚɬɤɨɜɢɣ ɩɚɪɚɦɟɬɪ, ɹɤɢɣ ɧɚɤɨɩɢɱɭє 
ɨɛɟɪɧɟɧɢɣ ɫɩɢɫɨɤ. Ⱦɚɦɨ ɬɚɤɟ ɨɡɧɚɱɟɧɧɹ: 

 

ɨɛɪ (x, y)  ɹɤɳɨ ɪɿɜɧɨ (x, NIL)  ɬɨ y 

ɿɧɚɤɲɟ ɨɛɪ (cdr (x), cons (car (x), y)) 
 

ɑɟɪɟɡ ɰɸ ɮɭɧɤɰɿɸ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ  ɨɛɟɪɧɭɬɢ (x): 
 

ɨɛɟɪɧɭɬɢ (x) = ɨɛɪ (x, NIL) 
 

Ʌɟɝɲɟ ɡɪɨɡɭɦɿɬɢ ɹɤ ɞɿє ɰɹ ɮɭɧɤɰɿɹ, ɧɿɠ ɨɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ ʀʀ ɩɨɛɭɞɨɜɢ. 
Ʉɨɥɢ ɜɢɤɥɢɤɚɧɚ ɮɭɧɤɰɿɹ  ɨɛɪ (x,y), ɬɨ ɫɩɢɫɨɤ y ɧɚɝɪɨɦɚɞɢɜ ɜ ɫɨɛɿ ɜɫɿ 
ɪɨɡɝɥɹɧɭɬɿ ɟɥɟɦɟɧɬɢ ɫɩɢɫɤɭ, ɹɤɿ ɩɿɞɥɹɝɚɸɬɶ ɨɛɟɪɬɚɧɧɸ. Ɉɬɠɟ, ɹɤɳɨ x є NIL, 
ɬɨ ɜ y ɦɿɫɬɢɬɶɫɹ ɜɟɫɶ ɨɛɟɪɧɭɬɢɣ ɫɩɢɫɨɤ,  ɚ ɹɤɳɨ x  ɧɟ є  NIL, ɬɨ ɦɢ ɦɨɠɟɦɨ ɜ 
y ɧɚɝɪɨɦɚɞɢɬɢ  car (x) ɿ ɡɧɨɜɭ ɪɟɤɭɪɫɢɜɧɨ ɜɢɤɥɢɤɚɬɢ  ɨɛɪ  ɞɥɹ ɨɛɪɨɛɤɢ  cdr 
(x). ɇɚɜɟɞɟɦɨ ɬɚɛɥɢɰɸ ɩɨɫɥɿɞɨɜɧɢɯ ɜɢɤɥɢɤɿɜ ɮɭɧɤɰɿʀ ɨɛɪ (x,y), ɹɤɳɨ ɩɟɪɲɢɣ 
ɪɚɡ ɮɭɧɤɰɿɹ  ɨɛɟɪɧɭɬɢ  (x) ɡɜɟɪɬɚєɬɶɫɹ ɞɨ ɫɩɢɫɤɭ (A B C D): 

 
 

X Y 

(Ⱥ ȼ ɋ D) 
(ȼ ɋ D) 
(ɋ D) 
(D) 
NIL  

NIL 
(A) 

(B A) 
(C B A) 

(D C B A) 
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ɉɨ ɫɭɬɿ, ɦɢ ɧɚɜɝɚɞ ɡɚɩɢɫɚɥɢ ɨɡɧɚɱɟɧɧɹ ɰɿєʀ ɮɭɧɤɰɿʀ, ɚ ɩɨɬɿɦ ɨɩɢɫɚɥɢ, ɹɤ 
ɜɨɧɚ ɩɪɚɰɸє. Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɡɚɫɬɨɫɭɜɚɬɢ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɭ ɦɟɬɨɞɢɤɭ ɞɨ 
ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿɣ, ɧɟɨɛɯɿɞɧɨ ɨɛʉɪɭɧɬɭɜɚɬɢ ɜɢɝɥɹɞ ɪɟɡɭɥɶɬɚɬɭ ɨɛɪ (x, y) ɩɪɢ 
ɞɨɜɿɥɶɧɨɦɭ y. ɇɟɯɚɣ ɪɟɡɭɥɶɬɚɬɨɦ ɮɭɧɤɰɿʀ  ɨɛɪ (x,y), ɤɨɥɢ x ɿ y є ɫɩɢɫɤɚɦɢ, 
ɦɨɠɥɢɜɨ ɩɨɪɨɠɧɿɦɢ, є ɫɩɢɫɨɤ ɜɫɿɯ ɟɥɟɦɟɧɬɿɜ x, ɹɤɿ ɜɡɹɬɿ ɜ ɡɜɨɪɨɬɧɿɣ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɿ ɹɤɿ ɞɨɩɨɜɧɟɧɿ ɜɫɿɦɚ ɟɥɟɦɟɧɬɚɦɢ y ɜ ʀɯ ɩɨɱɚɬɤɨɜɿɣ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ. Ɍɨɛɬɨ ɮɨɪɦɚɥɶɧɨ ɦɢ ɦɨɠɟɦɨ ɡɚɩɢɫɚɬɢ: 
 

ɨɛɪ (x, y) = ɡ'єɞɧɚɬɢ (ɨɛɟɪɧɭɬɢ (x), y) 

 

ɏɨɱɚ ɰɟ ɜɢɡɧɚɱɟɧɧɹ ɿ ɧɟ ɡɨɜɫɿɦ ɩɿɞɯɨɞɢɬɶ, ɨɫɤɿɥɶɤɢ ɧɟɜɿɞɨɦɨɸ є ɫɚɦɚ 
ɮɭɧɤɰɿɹ ɨɛɟɪɧɭɬɢ. Ɍɢɦ ɧɟ ɦɟɧɲɟ, ɬɟɩɟɪ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ ɩɨɛɭɞɨɜɢ 
ɮɭɧɤɰɿʀ: 

 
 ɜɢɩɚɞɨɤ (1):  x = NIL   ɨɛɪ (x, y) = y 

 ɜɢɩɚɞɨɤ (2):  x  NIL  

      ɧɟɯɚɣ ɨɛɪ (cdr (x),z) = ɡ'єɞɧɚɬɢ (ɨɛɟɪɧɭɬɢ (cdr(x),z) ɬɨɞɿ 
      ɨɛɪ (x, y) = ɡ'єɞɧɚɬɢ (ɨɛɟɪɧɭɬɢ (x), y) = 

      = ɡ'єɞɧɚɬɢ (ɨɛɟɪɧɭɬɢ (cdr (x)), cons (car (x),y)) = 

      = ɨɛɪ (cdr (x), cons (car (x),y)) 

 

ɇɚɜɟɞɟɧɢɣ ɚɥɝɨɪɢɬɦ ɲɜɢɞɲɟ є ɞɨɜɟɞɟɧɧɹɦ ɫɩɪɚɜɟɞɥɢɜɨɫɬɿ 
ɜɢɳɟɨɡɧɚɱɟɧɨʀ ɮɭɧɤɰɿʀ, ɧɿɠ ɫɩɨɫɨɛɨɦ ʀʀ ɩɨɛɭɞɨɜɢ, ɨɫɤɿɥɶɤɢ ɜ ɞɪɭɝɨɦɭ 
ɜɢɩɚɞɤɭ ɩɟɪɟɬɜɨɪɟɧɧɹ є ɞɨɜɨɥɿ ɫɤɥɚɞɧɢɦɢ. 

ɉɪɨɛɥɟɦɚ ɩɨɛɭɞɨɜɢ ɟɮɟɤɬɢɜɧɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɦɨɠɟ ɛɭɬɢ 
ɭɫɩɿɲɧɨ ɜɢɪɿɲɟɧɚ ɜɞɚɥɢɦ ɩɿɞɛɨɪɭ ɩɿɞɮɭɧɤɰɿɣ ɡ ɞɨɞɚɬɤɨɜɢɦ ɩɚɪɚɦɟɬɪɨɦ. 
Ⱦɿɣɫɧɨ, ɹɤɳɨ ɩɿɞɪɚɯɭɜɚɬɢ ɤɿɥɶɤɿɫɬɶ ɜɢɤɥɢɤɿɜ ɤɨɧɫɬɪɭɤɬɨɪɚ ɜ ɧɚɜɟɞɟɧɿɣ ɜɟɪɫɿʀ 
ɮɭɧɤɰɿʀ ɨɛɟɪɧɭɬɢ, ɬɨ ʀɯ ɛɭɞɟ ɪɿɜɧɨ n, ɹɤɳɨ ɞɨɜɠɢɧɚ ɫɩɢɫɤɭ x є n. əɤɳɨ 
ɩɨɪɿɜɧɹɬɢ ɰɸ ɤɿɥɶɤɿɫɬɶ ɜɢɤɥɢɤɿɜ ɤɨɧɫɬɪɭɤɬɨɪɚ ɡ ɤɿɥɶɤɿɫɬɸ ɜɢɤɥɢɤɿɜ n*(n-1)/2 
ɭ ɪɚɡɿ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɨɛɟɪɧɭɬɢ (x) ɛɟɡ ɩɚɪɚɦɟɬɪɿɜ ɧɚɝɪɨɦɚɞɠɟɧɧɹ, ɬɨ 
ɦɚєɦɨ ɡɧɚɱɧɭ ɟɤɨɧɨɦɿɸ ɦɚɲɢɧɧɢɯ ɪɟɫɭɪɫɿɜ. 

Ɋɨɡɝɥɹɧɟɦɨ ɬɢɩɨɜɿɲɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ ɩɚɪɚɦɟɬɪɿɜ ɧɚɝɪɨɦɚɞɠɟɧɧɹ, 
ɹɤɳɨ є ɩɨɬɪɟɛɚ ɜɢɤɨɪɢɫɬɚɬɢ ɞɜɚ ɩɚɪɚɦɟɬɪɢ ɞɥɹ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɪɟɡɭɥɶɬɚɬɭ. 
ɉɨɛɭɞɭєɦɨ ɮɭɧɤɰɿɸ ɫɭɦɞɨɛɭɬɨɤ (x),  ɹɤɚ ɹɤ ɪɟɡɭɥɶɬɚɬ ɜɢɞɚє ɞɜɨɱɥɟɧ, ɜ ɹɤɨɝɨ 
ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ є ɫɭɦɨɸ, ɚ ɞɪɭɝɢɣ ɞɨɛɭɬɤɨɦ ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɤɭ x. Ɍɨɛɬɨ 
ɯɨɱɟɦɨ ɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ 
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 ɫɭɦɞɨɛɭɬɨɤ (x) = ɞɜɨɱɥɟɧ (ɫɭɦɚ (x), ɞɨɛɭɬɨɤ (x)) 

 
Ⱦɥɹ ɰɶɨɝɨ, ɳɨɛ ɰɟ ɡɪɨɛɢɬɢ, ɜɜɟɞɟɦɨ ɞɨɩɨɦɿɠɧɭ ɮɭɧɤɰɿɸ ɫɞ (x, c, g) ɡ 

ɞɜɨɦɚ ɩɚɪɚɦɟɬɪɚɦɢ c i g, ɹɤɿ ɜɿɞɩɨɜɿɞɧɨ ɧɚɝɪɨɦɚɞɠɭɸɬɶ ɫɭɦɭ ɿ ɞɨɛɭɬɨɤ 
ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɤɭ ɯ. ȱɧɲɢɦɢ ɫɥɨɜɚɦɢ, ɯɨɱɟɦɨ ɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ ɫɞ ɭ ɜɢɝɥɹɞɿ 

 

ɫɞ (ɯ, ɫ, g)  ɞɜɨɱɥɟɧ (s + ɫɭɦɚ (ɯ), ɪ*ɞɨɛɭɬɨɤ (ɯ))  
 

ɿ ɬɨɞɿ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ 

ɫɭɦɞɨɛɭɬɨɤ (ɯ)  ɫɞ (ɯ, 0, 1) 

 

Ɏɭɧɤɰɿɸ ɫɞ (ɯ, s, p) ɦɨɠɧɚ ɩɨɛɭɞɭɜɚɬɢ, ɚɧɚɥɿɡɭɸɱɢ ɜɢɩɚɞɤɢ ɩɨ ɯ: 
 
ɜɢɩɚɞɨɤ 1)    ɯ = NIL 

       ɫɞ (ɯ, s, p) = ɞɜɨɱɥɟɧ (s, p) 

ɜɢɩɚɞɨɤ 2)   ɯ  NIL 

      ɧɟɯɚɣ ɫɞ (cdr (ɯ),c',g') = ɞɜɨɱɥɟɧ (s' + ɫɭɦɚ  
      (cdr(x)), p'  ɞɨɛɭɬɨɤ (ɫdr (x)) 

      ɬɨɞɿ ɫɞ (x,c,g) = ɞɜɨɱɥɟɧ (c + ɫɭɦɚ (x), g  
             ɞɨɛɭɬɨɤ (x)) = ɞɜɨɱɥɟɧ (c + ɫɚr (x) + 

     ɫɭɦɚ (ɫdr (x)),  g* ɫɚr (x)* ɞɨɛɭɬɨɤ 

     (ɫdr (x)) = ɫɞ (ɫdr(x), c + ɫɚr(x), g* ɫɚr(x)) 

 

ɐɟɣ ɚɥɝɨɪɢɬɦ ɞɚє ɡɦɨɝɭ ɜɿɞɪɚɡɭ ɡɚɩɢɫɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɫɞ: 
 

ɫɞ (x, c, g)  ɹɤɳɨ ɪɿɜɧɨ (x, NIL) ɬɨ ɞɜɨɱɥɟɧ (s, p)  

      ɿɧɚɤɲɟ ɫɞ (ɫdr (ɯ), ɫ + ɫɚr (ɯ), g* ɫɚr (x)) 

                            ɞɜɨɱɥɟɧ (x, y)  cons (x, cons (y, NIL)) 

 
əɤ ɛɚɱɢɦɨ, ɦɢ ɨɬɪɢɦɚɥɢ ɜɢɧɹɬɤɨɜɨ ɩɪɨɫɬɭ ɿ ɰɿɤɚɜɭ ɮɭɧɤɰɿɸ. əɤɳɨ ɛ ɦɢ 

ɯɨɬɿɥɢ ɜɢɡɧɚɱɢɬɢ ɰɸ ɮɭɧɤɰɿɸ ɛɟɡ ɩɚɪɚɦɟɬɪɿɜ ɧɚɝɪɨɦɚɞɠɟɧɧɹ, ɬɨ, ɚɧɚɥɿɡɭɸɱɢ 
ɦɨɠɥɢɜɿ ɜɢɩɚɞɤɢ ɩɨ ɯ, ɩɪɢɣɲɥɢ ɛ ɞɨ ɚɥɝɨɪɢɬɦɭ 

 
 ɜɢɩɚɞɨɤ 1)   ɯ = NIL 

      cɭɦɞɨɛɭɬɨɤ (x) = ɞɜɨɱɥɟɧ (0, 1) 

 ɜɢɩɚɞɨɤ 2)   ɯ  NIL 
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      ɧɟɯɚɣ cɭɦɞɨɛɭɬɨɤ (ɫdr (x)) = z 

      ɬɨɞɿ cɭɦɞɨɛɭɬɨɤ (ɯ) = ɞɜɨɱɥɟɧ (ɫɚr (ɯ) + 

      ɫɚr (z), ɫɚr (x)  ɫɚr (ɫdr (z))) 

 

ɉɪɢɯɨɞɢɦɨ ɞɨ ɬɚɤɨɝɨ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ cɭɦɞɨɛɭɬɨɤ (ɯ) ɛɟɡ ɩɚɪɚɦɟɬɪɿɜ 
ɧɚɝɪɨɦɚɞɠɟɧɧɹ 

 

cɭɦɞɨɛɭɬɨɤ (ɯ)  ɹɤɳɨ ɪɿɜɧɨ (ɯ, NIL) ɬɨ ɞɜɨɱɥɟɧ (0,1) ɿɧɚɤɲɟ 
     ɞɜɨɱɥɟɧ (ɫɚr (cɭɦɞɨɛɭɬɨɤ (ɫdr (ɯ))) + ɫɚr (ɯ), 
     ɫɚr (ɫdr (cɭɦɞɨɛɭɬɨɤ (ɫdr (ɯ))))  ɫɚr (ɯ)) 
 

əɤ ɛɚɱɢɦɨ, ɩɪɢ ɬɚɤɨɦɭ ɜɢɡɧɚɱɟɧɧɿ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɧɚɬɢ ɦɚɫɭ 
ɪɨɡɱɥɟɧɭɜɚɧɶ ɫɩɢɫɤɭ ɿ ɛɭɞɭɜɚɬɢ 2*n + 1 ɞɜɨɱɥɟɧ, ɞɟ n – ɪɨɡɦɿɪɧɿɫɬɶ ɫɩɢɫɤɭ ɯ. 
ȼɨɞɧɨɱɚɫ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɿɞɮɭɧɤɰɿʀ ɡ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɩɨɬɪɟɛɭє 
ɩɨɛɭɞɨɜɢ ɥɢɲɟ ɨɞɧɨɝɨ ɞɜɨɱɥɟɧɚ, ɜ ɹɤɨɦɭ ɛɭɞɟ ɡɚɩɢɫɚɧɢɣ ɨɫɬɚɬɨɱɧɢɣ 
ɪɟɡɭɥɶɬɚɬ. 

Ɇɢ ɜɠɟ ɝɨɜɨɪɢɥɢ ɩɪɨ ɬɟ, ɳɨ ɨɡɧɚɱɚɸɱɢ ɪɟɤɭɪɫɢɜɧɿ ɮɭɧɤɰɿʀ, ɞɨɰɿɥɶɧɨ 
ɜɜɨɞɢɬɢ ɞɨɞɚɬɤɨɜɿ ɩɿɞɮɭɧɤɰɿʀ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɩɨɛɭɞɨɜɭ ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨʀ 
ɩɪɨɝɪɚɦɢ. əɤɳɨ ɜɜɟɫɬɢ ɮɭɧɤɰɿɸ ɧɚɝɪɨɦɚɞɢɬɢ, ɬɨ ɨɫɬɚɧɧє ɨɡɧɚɱɟɧɧɹ 
cɭɦɞɨɛɭɬɨɤ (ɯ) ɜɢɝɥɹɞɚɥɨ ɛɢ ɬɚɤ: 

 

cɭɦɞɨɛɭɬɨɤ (ɯ)  ɹɤɳɨ ɪɿɜɧɨ (ɯ, NIL) ɬɨ ɞɜɨɱɥɟɧ (0, 1)  

         ɿɧɚɤɲɟ  ɧɚɝɪɨɦɚɞɢɬɢ (ɫɚr (x), ɫɭɦɞɨɛɭɬɨɤ (ɫdr (x)) 

                    ɧɚɝɪɨɦɚɞɢɬɢ (n, z) = ɞɜɨɱɥɟɧ (ɫɚr (z) + n, n* (ɫɚr (ɫdr (z))) 

 

ȼɠɟ ɜ ɰɿɣ ɜɟɪɫɿʀ ɧɟɨɛɯɿɞɧɨ ɛɭɞɭɜɚɬɢ n+1 ɞɜɨɱɥɟɧ, ɬɨɛɬɨ ɤɿɥɶɤɿɫɬɶ 
ɜɢɤɥɢɤɿɜ ɫɨns ɡɦɟɧɲɭєɬɶɫɹ. 
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4.5.2. ɉɪɨɫɬɿ ɬɚ ɪɟɤɭɪɫɢɜɧɿ ɥɨɤɚɥьɧɿ ɮɨɪɦɢ 

Ɉɤɪɿɦ ɜɜɟɞɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɩɿɞɮɭɧɤɰɿɣ, ɞɥɹ ɩɨɤɪɚɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ є ɳɟ ɨɞɢɧ ɫɩɨɫɿɛ: ɜɜɟɞɟɧɧɹ ɥɨɤɚɥɶɧɢɯ ɨɡɧɚɱɟɧɶ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɮɨɪɦ ɧɟɯɚɣ ɿ ɞɟ. ɍ ɜɢɡɧɚɱɟɧɧɿ ɮɭɧɤɰɿʀ cɭɦɞɨɛɭɬɨɤ (ɯ) ɛɟɡ 
ɞɨɞɚɬɤɨɜɢɯ ɮɭɧɤɰɿɣ ɿ ɩɚɪɚɦɟɬɪɿɜ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɤɿɥɶɤɿɫɬɶ ɪɟɤɭɪɫɢɜɧɢɯ 
ɜɢɤɥɢɤɿɜ ɮɭɧɤɰɿʀ cɭɦɞɨɛɭɬɨɤ (ɯ) ɡɪɨɫɬɚє ɡɚ ɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɦ ɡɚɤɨɧɨɦ ɞɨ 2n, 
ɞɟ n ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɤɭ ɯ. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɮɨɪɦɢ ɧɟɯɚɣ ɿ ɞɟ, ɰɟ ɨɡɧɚɱɟɧɧɹ 
ɩɟɪɟɩɢɲɟɬɶɫɹ: 

 
cɭɦɞɨɛɭɬɨɤ (ɯ) = ɹɤɳɨ ɪɿɜɧɨ (ɯ, NIL) ɬɨ ɞɜɨɱɥɟɧ (0, 1) ɿɧɚɤɲɟ 

    {ɧɟɯɚɣ z = cɭɦɞɨɛɭɬɨɤ (ɫdr (ɯ)) 
    ɞɜɨɱɥɟɧ (car (ɯ) + car (z), car (ɫdr (z))  car (ɯ))} 

ɚɛɨ 
cɭɦɞɨɛɭɬɨɤ (ɯ) = ɹɤɳɨ ɪɿɜɧɨ (ɯ, NIL) ɬɨ ɞɜɨɱɥɟɧ (0, 1) ɿɧɚɤɲɟ 

    {ɞɜɨɱɥɟɧ (car (ɯ) + car (z), car (ɫdr (z))  car (ɯ)) 
    ɞɟ z = cɭɦɞɨɛɭɬɨɤ (cdr (ɯ))} 

 

Ɉɛɢɞɜɚ ɨɡɧɚɱɟɧɧɹ є ɟɤɜɿɜɚɥɟɧɬɧɢɦɢ ɿ ɜɢɛɿɪ ɛɭɞɶ-ɹɤɨɝɨ ɡ ɧɢɯ є ɫɩɪɚɜɨɸ 
ɫɦɚɤɭ. Ɉɛɥɚɫɬɸ ɞɿʀ ɰɶɨɝɨ ɥɨɤɚɥɶɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɡɦɿɧɧɨʀ z є ɨɛɥɚɫɬɶ, ɜɡɹɬɚ ɜ 
ɮɿɝɭɪɧɿ ɞɭɠɤɢ. Ɏɨɪɦɚ ɧɟɯɚɣ ɞɚє ɜɢɡɧɚɱɟɧɧɹ ɪɚɧɿɲɟ ɧɿɠ ɜɨɧɨ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ, ɜ ɬɨɣ ɱɚɫ ɹɤ ɮɨɪɦɚ ɞɟ ɞɚє ɨɡɧɚɱɟɧɧɹ ɩɿɫɥɹ ɣɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ. ɉɪɢ ɬɚɤɨɦɭ ɜɢɡɧɚɱɟɧɧɿ ɡɧɚɱɟɧɧɹ z ɨɛɱɢɫɥɸєɬɶɫɹ ɨɞɢɧ ɪɚɡ ɿ 
ɩɨɬɿɦ ɞɜɿɱɿ ɡɚɫɬɨɫɭєɬɶɫɹ ɭ ɜɢɡɧɚɱɚɥɶɧɨɦɭ ɜɢɪɚɡɿ. Ɉɫɶ ɰɿ ɥɨɤɚɥɶɧɿ ɮɨɪɦɢ 
ɧɟɯɚɣ ɿ ɞɟ ɞɚɸɬɶ ɮɨɪɦɢ,  ɚɧɚɥɨɝɿɱɧɿ ɛɥɨɱɧɿɣ ɫɬɪɭɤɬɭɪɿ ɜ Ⱥɥɝɨɥɿ. 
ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ʀɯ, ɦɢ ɦɨɠɟɦɨ ɡɪɨɛɢɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ  cɭɦɞɨɛɭɬɨɤ (ɏ) 

ɩɨɞɿɛɧɿɲɢɦ ɧɚ ɜɟɪɫɿɸ ɡ ɞɜɨɦɚ ɩɚɪɚɦɟɬɪɚɦɢ: 
 

cɭɦɞɨɛɭɬɨɤ (ɏ)  ɹɤɳɨ ɪɿɜɧɨ (ɏ, NIL) ɬɨ ɞɜɨɱɥɟɧ(0, 1) ɿɧɚɤɲɟ 
    { ɧɟɯɚɣ Z = cɭɦɞɨɛɭɬɨɤ (cdr (x)) 

    ɿ n=car (x) 

    ɞɜɨɱɥɟɧ (n + car (z), n  car (cdr (z)))} 

 

Ʌɨɤɚɥɶɧɨ ɜɢɡɧɚɱɟɧɿ ɮɭɧɤɰɿʀ ɜ ɨɛɥɚɫɬɿ ʀɯ ɞɿʀ ɜɿɞɞɿɥɟɧɿ ɪɨɡɞɿɥɸɜɚɱɟɦ ɿ . 
ȱɧɨɞɿ ɰɿ ɥɨɤɚɥɶɧɿ ɨɡɧɚɱɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɬɨɝɨ, ɳɨɛ 

ɮɭɧɤɰɿɨɧɚɥɶɧɭ ɩɪɨɝɪɚɦɭ ɡɪɨɛɢɬɢ ɧɟ ɬɿɥɶɤɢ ɟɮɟɤɬɢɜɧɿɲɨɸ, ɚɥɟ ɣ ɧɚɨɱɧɨɸ ɿ 
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ɱɢɬɚɛɟɥɶɧɨɸ. Ɍɚɤ, ɜɜɨɞɹɱɢ ɥɨɤɚɥɶɧɿ ɡɦɿɧɧɿ ɫ ɿ g ɞɥɹ ɱɚɫɬɤɨɜɨʀ cɭɦɢ ɿ 
ɱɚɫɬɤɨɜɨɝɨ ɞɨɛɭɬɤɭ ɜɿɞ z, ɨɬɪɢɦɭєɦɨ ɨɡɧɚɱɟɧɧɹ 

 

cɭɦɞɨɛɭɬɨɤ (ɏ)  ɹɤɳɨ ɪɿɜɧɨ (ɏ, NIL) ɬɨ ɞɜɨɱɥɟɧ (0, 1) ɿɧɚɤɲɟ 
    { ɧɟɯɚɣ Z = cɭɦɞɨɛɭɬɨɤ (cdr (x)) 

    ɿ n = car (x) 

    {ɧɟɯɚɣ ɫ = ɫar (ɯ) 
    g = ɫar (cdr (z)) 

    ɞɜɨɱɥɟɧ (n + c, n  g)}} 

 

Ɍɭɬ ɧɟɨɛɯɿɞɧɨ ɜɡɹɬɢ ɜ ɞɭɠɤɢ ɜɢɡɧɚɱɟɧɧɹ ɫ ɿ g, ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɡɫɢɥɚɸɬɶɫɹ 
ɧɚ ɡɧɚɱɟɧɧɹ z. ɉɨɹɫɧɟɧɧɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɞɜɿɣɧɢɯ ɞɭɠɨɤ ɩɨɥɹɝɚє ɜ ɬɨɦɭ ɜ 
ɬɨɦɭ, ɳɨ ɹɤɳɨ ɜ ɨɛɥɚɫɬɿ ɧɟɯɚɣ ɚɛɨ ɞɟ є ɪɹɞ ɜɢɡɧɚɱɟɧɶ, ɬɨ ɜɨɧɢ ɞɨɫɬɭɩɧɿ ɥɢɲɟ 
ɭ ɜɢɡɧɚɱɚɥɶɧɨɦɭ ɜɢɪɚɡɿ, ɚɥɟ ɧɟ ɜ ɫɚɦɢɯ ɜɢɡɧɚɱɟɧɧɹɯ. ȼ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ, ɳɨɛ 
ɡɪɨɛɢɬɢ ɞɨɫɬɭɩɧɢɦ z ɞɥɹ ɡɦɿɧɧɢɯ ɫ ɿ g, ɦɢ ɡɪɨɛɢɥɢ ʀɯ ɛɿɥɶɲ ɥɨɤɚɥɶɧɢɦɢ. 
Ɂɚɝɚɥɨɦ ɮɨɪɦɚ ɧɟɯɚɣ ɦɨɠɟ ɛɭɬɢ ɩɨɞɚɧɚ ɬɚɤ: 

 
{ɧɟɯɚɣ ɯ1 = ɟ1 

        ɿ  ɯ2 = ɭ2 

       ...... 

        ɿ ɯɿ = ɟɿ 
          ɟ} 

 

ȼ ɨɫɬɚɧɧɶɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɿ ɯ1, ɯ2, ..., ɯɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ 
ɩɨɡɧɚɱɟɧɧɹ ɥɨɤɚɥɶɧɨ ɨɡɧɚɱɭɜɚɧɢɯ ɡɦɿɧɧɢɯ; ɟ1, ɟ2, ..., ɟɿ – ɞɥɹ ɜɢɪɚɡɿɜ, ɳɨ ʀɯ 
ɜɢɡɧɚɱɚɸɬɶ, ɟ – ɞɥɹ ɨɡɧɚɱɭɜɚɧɨɝɨ ɜɢɪɚɡɭ. 

ɍɫɿ ɡɦɿɧɧɿ ɯ1, ..., ɯɿ ɞɨɫɬɭɩɧɿ ɥɢɲɟ ɭ ɜɢɪɚɡɿ ɟ, ɚɥɟ ɧɿɹɤ ɧɟ ɜ ɫɚɦɢɯ 
ɥɨɤɚɥɶɧɢɯ ɨɡɧɚɱɟɧɧɹɯ. 

 

4.5.3. Ɏɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɢ ɫɢɦɜɨɥьɧɨɝɨ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ 

Ʌɨɤɚɥɶɧɿ ɮɨɪɦɢ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɞɥɹ ɩɨɤɪɚɳɟɧɧɹ ɹɤ ɟɮɟɤɬɢɜɧɨɫɬɿ, ɬɚɤ ɿ ɧɚɨɱɧɨɫɬɿ ɩɪɨɝɪɚɦɢ. 

Ɂɨɤɪɟɦɚ ɰɿ ɡɚɫɨɛɢ ɞɚɸɬɶ ɡɦɨɝɭ ɩɨɛɭɞɭɜɚɬɢ ɞɨɜɨɥɿ ɩɪɨɫɬɭ ɮɭɧɤɰɿɸ ɞɥɹ 
ɫɢɦɜɨɥɶɧɨɝɨ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ. Ȼɭɞɟɦɨ ɨɩɟɪɭɜɚɬɢ ɡ ɮɨɪɦɭɥɚɦɢ, ɜ ɹɤɿ ɜɯɨɞɹɬɶ 
ɨɩɟɪɚɰɿʀ “+” ɿ “*”, ɤɨɧɫɬɚɧɬɢ ɿ ɡɦɿɧɧɿ. ɉɨɡɧɚɱɢɜɲɢ ɩɨɯɿɞɧɭ ɡɚ ɡɦɿɧɧɨɸ ɏ ɭ 
ɜɢɝɥɹɞɿ DX, ɡɚɩɢɲɟɦɨ ɨɫɧɨɜɧɿ ɩɪɚɜɢɥɚ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ:  
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DX(X) = 1; 

DX(Y) = 0 Y<>X (Y-ɤɨɧɫɬɚɧɬɚ ɚɛɨ ɡɦɿɧɧɚ); 
DX(e1 + e2) = DX(e1) + DX(e2); 

DX(e1  e2) = DX(e1)  e2 + DX(e2)  e1 

 
ɉɟɪɲ ɧɿɠ ɡɚɩɢɫɚɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɰɢɯ ɩɪɚɜɢɥ, ɞɨɦɨɜɢɦɨɫɹ 

ɩɪɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɚɧɢɯ ɬɚɤɢɦɢ S-ɜɢɪɚɡɚɦɢ. 
ɤɨɧɫɬɚɧɬɚ -> ɱɢɫɥɨɜɢɣ ɚɬɨɦ 

    ɡɦɿɧɧɚ      -> ɫɢɦɜɨɥɶɧɢɣ ɚɬɨɦ 
    ɟ1 + ɟ2      -> (PLUS E1 E2) 

    e1  e2       -> (TIMES E1 E2) 
i ɜɜɟɞɟɦɨ ɞɜɿ ɮɭɧɤɰɿʀ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ cɭɦɢ ɿ ɞɨɛɭɬɤɭ 
 
    cɭɦɚ (x, y) = cons (PLUS, cons (X, cons (Y, NIL))); 

ɞɨɛɭɬɨɤ (x, y) = cons (TIMES, cons (X, cons (Y, NIL))) 

 

Ɍɟɩɟɪ ɦɨɠɧɚ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡɚɩɢɫɚɬɢ  ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ 
ɞɢɮ (ɟ), ɜ ɹɤɿɣ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɛɭɞɭɬɶ ɪɟɚɥɿɡɨɜɚɧɿ ɜɢɳɟɧɚɜɟɞɟɧɿ ɩɪɚɜɢɥɚ 
ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ: 

 

ɞɢɮ (ɟ)  ɹɤɳɨ ɚɬɨɦ (ɟ) ɬɨ ɹɤɳɨ ɪɿɜɧɨ (ɟ, ɯ) ɬɨ 1 ɿɧɚɤɲɟ 0 

   ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ (car (e), PLUS) ɬɨ 
   {cɭɦɚ (ɞɢɮ (ɟ1), ɞɢɮ (ɟ2)) 

   ɞɟ ɟ1 = car (e) 

   ɿ ɟ2 = car (cdr (e))} 

   ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ (car (e), TIMES) ɬɨ 
   {cɭɦɚ (ɞɨɛɭɬɨɤ (ɟ1, ɞɢɮ (ɟ2)), 

   ɞɨɛɭɬɨɤ (ɟ2, ɞɢɮ (ɟ1))) 

   ɞɟ ɟ1 = car (e) 

   i  e2 = car (cdr (e))} ɿɧɚɤɲɟ ɩɨɦɢɥɤɚ 
 

Ɉɫɤɿɥɶɤɢ ɚɧɚɥɿɡ ɜɢɩɚɞɤɿɜ ɡɚ ɟ є ɨɱɟɜɢɞɧɢɦ, ɬɨ ɞɟɬɚɥɶɧɢɣ ɨɩɢɫ ɰɿєʀ 
ɮɭɧɤɰɿʀ ɧɟ ɧɚɜɨɞɢɬɶɫɹ. Ɏɭɧɤɰɿɹ ɩɨɛɭɞɨɜɚɧɚ ɬɚɤ, ɳɨ ɜɢɞɚє ɚɬɨɦ ɩɨɦɢɥɤɚ ɩɪɢ 
ɨɬɪɢɦɚɧɧɿ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɚɪɝɭɦɟɧɬɭ. ɉɪɚɜɢɥɚ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɿ 
ɤɨɪɨɬɤɨ ɿ ɦɨɠɭɬɶ ɛɭɬɢ ɩɪɢ ɩɨɬɪɟɛɿ ɪɨɡɲɢɪɟɧɿ. 
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4.5.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. ɋɭɬɶ ɦɟɬɨɞɭ ɩɚɪɚɦɟɬɪɿɜ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɭ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɭɜɚɧɧɿ. 

2. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɚɪɚɦɟɬɪɢ ɧɚɝɪɨɦɚɞɠɟɧɧɹ, ɩɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ 
ɨɛɟɪɧɭɬɢ (ɯ), ɹɤɚ ɡɞɿɣɫɧɸє ɨɛɟɪɬɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɩɿɞɫɩɢɫɤɿɜ, ɳɨ ɜɯɨɞɹɬɶ ɜ  ɯ. 

3. əɤɚ ɩɪɢɱɢɧɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɥɨɤɚɥɶɧɢɯ ɨɡɧɚɱɟɧɶ ɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɬɚ ɨɛɥɚɫɬɶ ʀɯ ɞɿʀ? 

4. əɤɚ ɪɿɡɧɢɰɹ ɦɿɠ ɩɿɞɮɭɧɤɰɿɹɦɢ ɿ ɥɨɤɚɥɶɧɢɦɢ ɨɡɧɚɱɟɧɧɹɦɢ? 
5. ɑɢ є ɩɪɢɧɰɢɩɨɜɚ ɜɿɞɦɿɧɧɿɫɬɶ ɮɨɪɦ ɧɟɯɚɣ ɿ ɞɟ ? 
6. ɉɨɛɭɞɭɜɚɬɢ ɩɪɨɝɪɚɦɭ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ, ɜ ɹɤɭ ɛ ɜɯɨɞɢɥɢ 

ɚɪɢɮɦɟɬɢɱɧɿ ɨɩɟɪɚɰɿʀ ɞɿɥɟɧɧɹ, ɞɨɞɚɜɚɧɧɹ, ɩɿɞɧɟɫɟɧɧɹ ɞɨ ɫɬɟɩɟɧɹ. 
7. ɉɨɛɭɞɭɜɚɬɢ ɩɪɨɝɪɚɦɭ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ ɜɢɪɚɡɿɜ ɡ 

ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɢɦɢ ɮɭɧɤɰɿɹɦɢ cos, sin, tg, ctg, ɩɨɩɟɪɟɞɧɶɨ ɜɢɡɧɚɱɢɜɲɢ ɰɿ 
ɮɭɧɤɰɿʀ. 

8. ȼɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿʀ ɟɯɪ, ln, log ɬɚ ɩɨɛɭɞɭɜɚɬɢ ɩɪɨɝɪɚɦɭ 
ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ ɜɢɪɚɡɿɜ, ɜ ɹɤɿ ɜɯɨɞɹɬɶ ɰɿ ɮɭɧɤɰɿʀ. 

 

4.6. Ɍɢɩɨɜɟ ɜɢɤɨɪɢɫɬɚɧɧɹ S-ɜɢɪɚɡɿɜ 

4.6.1. Ⱥɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɨɧɚɥьɧɟ ɨɡɧɚɱɟɧɧɹ S ɜɢɪɚɡ ɮɭɧɤɰɿʀ ɧɚɛɿɪ 

 

Ɋɨɡɝɥɹɧɟɦɨ ɩɨɛɭɞɨɜɭ ɩɪɨɝɪɚɦɢ ɜ ɫɟɪɟɞɨɜɢɳɿ S-Ʌɿɫɩɭ, ɩɨɱɢɧɚɸɱɢ ɡ 
ɡɚɩɢɫɭ ɚɥɝɨɪɢɬɦɭ ɩɪɨɝɪɚɦɢ, ʀʀ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɨɡɧɚɱɟɧɧɹ ɬɚ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɭ 
ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ.  

əɤ ɩɟɪɲɢɣ ɩɪɢɤɥɚɞ ɩɨɛɭɞɭєɦɨ ɮɭɧɤɰɿɸ ɧɚɛɿɪ (t), ɹɤɚ ɹɤ ɚɪɝɭɦɟɧɬ ɛɟɪɟ 
ɫɩɢɫɨɤ t ɚɬɨɦɿɜ, ɚ ɹɤ ɪɟɡɭɥɶɬɚɬ – ɜɢɞɚє ɫɩɢɫɨɤ, ɜ ɹɤɨɦɭ ɤɨɠɟɧ ɚɬɨɦ ɡ t ɦɚє 
ɨɞɧɟ ɜɯɨɞɠɟɧɧɹ. Ɍɚɤɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɩɢɫɤɭ, ɹɤɢɣ ɮɨɪɦɭє ɰɹ ɮɭɧɤɰɿɹ, є 
ɬɢɩɨɜɢɦ ɜɢɤɨɪɢɫɬɚɧɧɹɦ S-ɜɢɪɚɡɿɜ. Ɋɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿʀ ɧɚɛɿɪ (t) є ɦɧɨɠɢɧɨɸ, 
ɹɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɩɢɫɤɨɦ ɚɬɨɦɿɜ ɛɟɡ ɩɨɜɬɨɪɟɧɧɹ. Ⱦɥɹ ɡɚɞɚɧɧɹ ɚɥɝɨɪɢɬɦɭ 
ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ ɧɚɛɿɪ (t), ɦɨɠɥɢɜɿ ɜɢɩɚɞɤɢ ɩɨ t: 

 
  ɜɢɩɚɞɨɤ 1)  t = NIL :  ɧɚɛɿɪ (t) = NIL 

  ɜɢɩɚɞɨɤ 2)  t  NIL : 

       ɧɟɯɚɣ ɧɚɛɿɪ (cdr (t)) = z 

ɬɨɞɿ ɧɚɛɿɪ (t) = ɜɤɥɸɱɢɬɢ (car (t), z) 
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ɍ ɧɚɜɟɞɟɧɨɦɭ ɚɥɝɨɪɢɬɦɿ ɜɢɩɚɞɨɤ t = NIL є ɬɪɢɜɿɚɥɶɧɢɦ ɿ ɜɿɞɪɚɡɭ ɞɚє 
ɡɦɨɝɭ ɡɚɩɢɫɚɬɢ ɪɟɡɭɥɶɬɚɬ. ȼ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ, ɞɨɩɭɫɬɢɜɲɢ ɧɚɹɜɧɿɫɬɶ 
ɦɧɨɠɢɧɢ ɚɬɨɦɿɜ ɡ cdr (t) ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɜɫɶɨɝɨ ɪɟɡɭɥɶɬɚɬɭ ɧɟɨɛɯɿɞɧɨ 
ɞɨɛɚɜɢɬɢ ɚɬɨɦ car (t) ɞɨ z, ɹɤɳɨ ɜɿɧ ɬɚɦ ɳɟ ɧɟ ɡɭɫɬɪɿɱɚɜɫɹ. Ɂ ɰɿєɸ ɦɟɬɨɸ 
ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɮɭɧɤɰɿɸ ɜɤɥɸɱɢɬɢ (ɟ, S), ɞɟ ɟ – ɚɬɨɦ, S – ɫɩɢɫɨɤ, ɹɤɭ ɳɟ 
ɧɟɨɛɯɿɞɧɨ ɩɨɛɭɞɭɜɚɬɢ. Ɍɨɞɿ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɧɚɛɭɜɚє ɜɢɝɥɹɞɭ: 

 

ɧɚɛɿɪ  ɹɤɳɨ ɪɿɜɧɨ (t, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
    ɜɤɥɸɱɢɬɢ (car (t), ɧɚɛɿɪ (cdr (t))) 

 
ɉɨɛɭɞɨɜɚ ɮɭɧɤɰɿɣ ɜɤɥɸɱɢɬɢ є ɨɱɟɜɢɞɧɨɸ, ɹɤɳɨ ɞɨɩɭɫɬɢɬɢ ɧɚɹɜɧɿɫɬɶ 

ɮɭɧɤɰɿʀ ɟɥɟɦɟɧɬ (ɟ, S), ɹɤɚ ɩɟɪɟɜɿɪɹє ɧɚɹɜɧɿɫɬɶ ɚɬɨɦɚ ɟ ɜ ɫɩɢɫɤɭ S. 
Ɉɛɦɟɠɢɦɨɫɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ ɨɡɧɚɱɟɧɧɹɦ ɮɭɧɤɰɿʀ ɜɤɥɸɱɢɬɢ (ɟ, S): 

 

ɜɤɥɸɱɢɬɢ (ɟ, S)  ɹɤɳɨ ɟɥɟɦɟɧɬ (ɟ, S) ɬɨ S ɿɧɚɤɲɟ cons (e, S) 

 
Ɂɚɥɢɲɢɥɨɫɹ ɩɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ ɟɥɟɦɟɧɬ (e, S). əɤ ɡɜɢɱɚɣɧɨ, 

ɡɚɩɢɲɟɦɨ ɚɥɝɨɪɢɬɦ, ɜɢɯɨɞɹɱɢ ɡ ɚɧɚɥɿɡɭ ɜɢɩɚɞɤɿɜ ɩɨ S: 
 
  ɜɢɩɚɞɨɤ 1)  S = NIL : ɟɥɟɦɟɧɬ (ɟ, S) = NIL 

  ɜɢɩɚɞɨɤ 2)  S   NIL :  

      ɧɟɯɚɣ ɟɥɟɦɟɧɬ (ɯ, cdr (S)) = b 

      ɬɨɞɿ ɟɥɟɦɟɧɬ (ɟ, S) = ɹɤɳɨ b ɬɨ Ɍ ɿɧɚɤɲɟ 
      ɹɤɳɨ ɟ = cons (S) ɬɨ Ɍ 

      ɿɧɚɤɲɟ NIl 

 

ȼ ɩɪɢɜɟɞɟɧɨɦɭ ɚɥɝɨɪɢɬɦɿ Ɍ – ɨɡɧɚɱɚє ɿɫɬɢɧɧɿɫɬɶ.  
ɐɟɣ ɨɩɢɫ ɩɪɢɜɨɞɢɬɶ ɞɨ ɨɡɧɚɱɟɧɧɹ 
 

ɟɥɟɦɟɧɬ (ɟ, S)  ɹɤɳɨ ɪɿɜɧɨ (S, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
     ɹɤɳɨ ɟɥɟɦɟɧɬ (ɟ, car (S)) ɬɨ Ɍ ɿɧɚɤɲɟ 
     ɹɤɳɨ ɪɿɜɧɨ (ɟ, car (S)) ɬɨ Ɍ 

     ɿɧɚɤɲɟ NIL 
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ɐɟ ɨɡɧɚɱɟɧɧɹ є ɞɟɳɨ ɧɟɟɮɟɤɬɢɜɧɢɦ ɿ, ɡɜɢɱɚɣɧɨ, ɩɟɪɟɜɩɨɪɹɞɤɭɜɚɧɧɹ 
ɞɜɨɯ ɨɫɬɚɧɧɿɯ ɪɹɞɤɿɜ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɟɥɟɦɟɧɬ (ɟ, S) ɞɚɫɬɶ ɡɦɨɝɭ ɭɧɢɤɧɭɬɢ 
ɩɨɲɭɤɭ ɩɨ ɜɫɶɨɦɭ ɫɩɢɫɤɭ, ɹɤɳɨ ɯ = car (S). əɤɳɨ ɜɪɚɯɭɜɚɬɢ, ɳɨ ɜɢɪɚɡ 

 
ɹɤɳɨ b ɬɨ Ɍ ɿɧɚɤɲɟ NIL 

 

ɡɚɜɠɞɢ ɦɚє ɬɟ ɫɚɦɟ ɡɧɚɱɟɧɧɹ, ɳɨ ɿ b, ɹɤɳɨ b ɧɚɛɭɜɚє ɥɨɝɿɱɧɟ ɡɧɚɱɟɧɧɹ, ɬɨ 
ɮɭɧɤɰɿɹ ɟɥɟɦɟɧɬ (ɟ, S) ɩɪɢɜɨɞɢɬɶɫɹ ɞɨ ɜɢɝɥɹɞɭ 

 

ɟɥɟɦɟɧɬ (ɟ, S)  ɹɤɳɨ ɪɿɜɧɨ (S, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
                                                 ɹɤɳɨ ɪɿɜɧɨ (ɟ, car (S)) ɬɨ Ɍ ɿɧɚɤɲɟ  

   ɟɥɟɦɟɧɬ (ɟ, cdr (S)) 

 

ɐɢɦ ɡɚɤɿɧɱɭєɬɶɫɹ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɧɚɛɿɪ (t), ɹɤɚ ɜɤɥɸɱɚє ɜ ɫɟɛɟ ɬɪɢ 
ɮɭɧɤɰɿʀ: ɧɚɛɿɪ, ɜɤɥɸɱɢɬɢ, ɟɥɟɦɟɧɬ. Ȳʀ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɿɜ є 
ɬɚɤɢɦɢ 

 
(DE NABIR (S) (COND ((E Q S NIL) NIL) (T 

(VKL (NABIR (CDR S)) (CAR S))))) 

(DE VKL (E S) (COND ((ELEMENT E S) S) 

(T (CONS E S)))) 

(DE ELEMENT (E S) (COND ((E Q S NIL) NIL) 

((E Q E (CAR S)) T))) (T (ELEMENT E (CDR S))))) 

 

ȼ ɧɚɜɟɞɟɧɨɦɭ ɜɢɡɧɚɱɟɧɧɿ S-ɜɢɪɚɡɭ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ ɿɦɟɧɚɦ ɧɚɛɿɪ, 
ɜɤɥɸɱɢɬɢ, ɟɥɟɦɟɧɬ ɜɿɞɩɨɜɿɞɚɸɬɶ ɚɬɨɦɢ S-ɜɢɪɚɡɿɜ NABIR, VKL, 
ELEMENT.  

Ɋɨɡɝɥɹɧɟɦɨ ɞɟɹɤɿ ɭɡɚɝɚɥɶɧɟɧɧɹ ɮɭɧɤɰɿʀ ɧɚɛɿɪ (t). Ɋɨɡɲɢɪɢɦɨ ɮɭɧɤɰɿɸ 
ɧɚɛɿɪ (t) ɬɚɤ, ɳɨɛ ɜɨɧɚ ɛɭɥɚ ɩɪɚɰɸɸɱɨɸ ɿ ɹɤɳɨ ɟɥɟɦɟɧɬɢ ɫɩɢɫɤɭ t ɦɨɠɭɬɶ 
ɛɭɬɢ ɫɩɢɫɤɢ ɡ ɩɿɞɫɩɢɫɤɚɦɢ, ɜɤɥɚɞɟɧɢɦɢ ɧɚ ɞɨɜɿɥɶɧɭ ɝɥɢɛɢɧɭ. Ⱦɥɹ ɡɚɩɢɫɭ 
ɚɥɝɨɪɢɬɦɭ ɩɨɛɭɞɨɜɢ ɬɚɤɨʀ ɮɭɧɤɰɿʀ ɦɚєɦɨ ɬɚɤɢɣ ɚɧɚɥɿɡ ɜɢɩɚɞɤɿɜ: 

 
 ɜɢɩɚɞɨɤ 1) t = NIL : ɧɚɛɿɪ (t) = NIL 

 ɜɢɩɚɞɨɤ 2) t  NIL :  

     ɧɟɯɚɣ ɧɚɛɿɪ (cdr (t)) = z 

  ɩɿɞɜɢɩɚɞɨɤ 2.1) car (t) є ɚɬɨɦ 
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     ɬɨɞɿ ɧɚɛɿɪ (t) = ɜɤɥɸɱɢɬɢ (car (t), S) 

  ɩɿɞɜɢɩɚɞɨɤ 2.2) car (t) є ɫɩɢɫɨɤ 

     ɬɨɞɿ ɧɚɛɿɪ ( car (t)) = S’ 

     ɬɨɞɿ ɧɚɛɿɪ (t) = ɨɛ’єɞɧɚɬɢ (S, S’) 

 

əɤ ɿ ɪɚɧɿɲɟ, ɜɢɩɚɞɨɤ t=NIL є ɬɪɢɜɿɚɥɶɧɢɦ. ɍ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ t  NIL 
ɦɚєɦɨ ɞɜɚ ɩɿɞɜɢɩɚɞɤɢ. Ʉɨɥɢ car (t) – ɚɬɨɦ, ɬɨ ɦɚєɦɨ ɬɨɣ ɫɚɦɢɣ ɪɟɡɭɥɶɬɚɬ, ɳɨ 
ɿ ɪɚɧɿɲɟ. əɤɳɨ car (t) – ɨɩɢɫɨɤ, ɬɨ ɫɥɿɞ ɜɢɤɥɢɤɚɬɢ ɧɚɛɿɪ (cdr (t)), ɳɨɛ 
ɜɢɡɧɚɱɢɬɢ ɦɧɨɠɢɧɭ ɚɬɨɦɿɜ, ɹɤɿ ɜɯɨɞɹɬɶ ɜ car (t). ɇɚ ɨɫɧɨɜɿ ɦɧɨɠɢɧ S ɿ S’ ɫɥɿɞ 
ɫɮɨɪɦɭɜɚɬɢ єɞɢɧɭ ɦɧɨɠɢɧɭ, ɤɭɞɢ ɜɯɨɞɢɥɢ ɜɫɿ ɟɥɟɦɟɧɬɢ S ɿ ɬɿ ɡ S’, ɹɤɢɯ ɧɟɦɚє 
ɜ S. ɐɸ ɮɭɧɤɰɿɸ ɧɚɡɜɟɦɨ ɨɛ’єɞɧɚɬɢ (u, v) ɿ ɜɨɧɚ ɩɿɞɥɹɝɚє ɜɢɡɧɚɱɟɧɧɸ. 
ȼɢɤɨɧɚɜɲɢ ɬɢɩɨɜɢɣ ɚɧɚɥɿɡ ɜɢɩɚɞɤɿɜ, ɩɪɢɯɨɞɢɦɨ ɞɨ ɚɥɝɨɪɢɬɦɭ 

 
 ɜɢɩɚɞɨɤ 1)  u = NIL : ɨɛ’єɞɧɚɬɢ (u, v) = v 

 ɜɢɩɚɞɨɤ 2)  u  NIL : 

     ɧɟɯɚɣ ɨɛ’єɞɧɚɬɢ (ɫdr (u), v) = z 

     ɬɨɞɿ ɨɛ’єɞɧɚɬɢ (u, v) = ɜɤɥɸɱɢɬɢ (car(u), z) 

 

Ɉɬɠɟ, ɮɭɧɤɰɿɹ ɧɚɛɿɪ (S) ɞɥɹ ɫɜɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɪɟɛɭє ɮɭɧɤɰɿɣ 
ɨɛ’єɞɧɚɬɢ (u, v), ɟɥɟɦɟɧɬ (e, S) ɬɚ ɜɤɥɸɱɢɬɢ (e, S), ɹɤɿ ɛɭɥɢ ɧɚɜɟɞɟɧɿ ɪɚɧɿɲɟ.  

Ɉɬɠɟ, ɦɚєɦɨ ɬɚɤɟ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɜɢɡɧɚɱɟɧɧɹ: 
 

  ɧɚɛɿɪ (t)  ɹɤɳɨ ɪɿɜɧɨ (t, NIL) ɬɨ NIL 

    ɿɧɚɤɲɟ ɹɤɳɨ ɚɬɨɦ (car (t)) ɬɨ  
    ɜɤɥɸɱɢɬɢ (car (t), ɧɚɛɿɪ (ɫdr (t))) 

    ɿɧɚɤɲɟ ɨɛ’єɞɧɚɬɢ (ɧɚɛɿɪ (car (t)), ɧɚɛɿɪ 

  ɨɛ’єɞɧɚɬɢ (u, v) = ɹɤɳɨ ɪɿɜɧɨ (u, NIL) ɬɨ v 

   ɿɧɚɤɲɟ ɜɤɥɸɱɢɬɢ (car (u), ɨɛ’єɞɧɚɬɢ (cdr (u), v)) 

  ɜɤɥɸɱɢɬɢ (ɟ, S)  ɹɤɳɨ ɟɥɟɦɟɧɬ (ɟ, S) ɬɨ S  

    ɿɧɚɤɲɟ cons(ɟ, S) 

  ɟɥɟɦɟɧɬ (ɟ, S)  ɹɤɳɨ ɪɿɜɧɨ (S, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
    ɹɤɳɨ ɪɿɜɧɨ (ɟ, car (S)) ɬɨ I ɿɧɚɤɲɟ 
    ɟɥɟɦɟɧɬ (ɟ, cdr (S)) 

 

ȼɿɞɩɨɜɿɞɧɟ S-ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɩɪɨɝɪɚɦɢ ɦɚє ɜɢɝɥɹɞ 
(DE NABIR (S) (COND ((E Q S NIL) NIL)  
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((ATOM (CAR S)) (V K L (CAR S)) 

(NABIR (CDR S))) (T (O B D (NABIR (CAR S)) 

(NABIR (CDR S)))))) 

(DE OBD (U V) (COND ((E Q NIL) V) 

(T (VKL (CAR U) (O B D (CDR U) V) 

 

S-ɜɢɪɚɡɢ ɮɭɧɤɰɿɣ ɟɥɟɦɟɧɬ ɿ ɜɤɥɸɱɢɬɢ, ɧɚɜɟɞɟɧɿ ɜ ɩɨɩɟɪɟɞɧɿɣ ɪɟɚɥɿɡɚɰɿʀ 
ɩɪɨɝɪɚɦɢ ɧɚɛɿɪ (S). Ⱦɥɹ ɿɦɟɧɿ ɮɭɧɤɰɿʀ ɨɛ’єɞɧɚɬɢ ɜɢɤɨɪɢɫɬɚɧɨ ɚɬɨɦ OBD. 

 

4.6.2. ɉɪɢɤɥɚɞ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ ɿɧɞɢɜ 

əɤ ɞɪɭɝɢɣ ɩɪɢɤɥɚɞ ɬɢɩɨɜɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ S-ɜɢɪɚɡɿɜ ɪɨɡɝɥɹɧɟɦɨ 
ɩɨɛɭɞɨɜɭ ɮɭɧɤɰɿʀ ɿɧɞɢɜ (t), ɹɤɚ, ɛɭɞɭɱɢ ɡɚɫɬɨɫɨɜɚɧɨɸ ɞɨ ɩɪɨɫɬɨɝɨ ɫɩɢɫɤɭ 
ɚɬɨɦɿɜ ɡ t, ɮɨɪɦɭє ɫɩɢɫɨɤ ɚɬɨɦɿɜ, ɹɤɿ ɜ t ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɥɢɲɟ ɨɞɢɧ ɪɚɡ. Ⱥɧɚɥɿɡ 
ɦɨɠɥɢɜɢɯ ɜɢɩɚɞɤɿɜ ɩɨ t є ɬɪɚɞɢɰɿɣɧɢɦ ɿ ɩɪɢɜɨɞɢɬɶ ɞɨ ɬɚɤɨɝɨ ɚɥɝɨɪɢɬɦɭ: 

  
ɜɢɩɚɞɨɤ 1) t = NIL : ɿɧɞɢɜ (t) = NIL 

ɜɢɩɚɞɨɤ 2) t  NIL :  

     ɧɟɯɚɣ ɿɧɞɢɜ (cdr (t)) = z 

      ɿ ɟɥɟɦɟɧɬ (car (t), cdr (t)) = b 

     ɬɨɞɿ ɿɧɞɢɜ (t) = ɹɤɳɨ b ɬɨ ɜɢɥɭɱɢɬɢ (car (t), z) 

        ɿɧɚɤɲɟ z 

 

ɉɟɪɲɢɣ ɜɢɩɚɞɨɤ є ɬɪɢɜɿɚɥɶɧɢɦ. ȼ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ, ɞɨɩɭɫɬɢɜɲɢ 
ɩɨɛɭɞɨɜɭ ɮɭɧɤɰɿʀ ɿɧɞɢɜ ɞɥɹ ɤɨɪɨɬɲɨɝɨ ɫɩɢɫɤɭ ɛɟɡ ɩɟɪɲɨɝɨ ɟɥɟɦɟɧɬɭ, 
ɧɟɨɛɯɿɞɧɨ ɡ ɪɟɡɭɥɶɬɚɬɭ z ɜɢɥɭɱɢɬɢ ɟɥɟɦɟɧɬ car(t), ɹɤɳɨ ɜɿɧ ɦɿɫɬɢɬɶɫɹ ɜ 
ɫɩɢɫɤɭ cdr (t). ȼ ɩɪɨɬɢɜɧɨɦɭ ɪɚɡɿ z ɡɚɥɢɲɢɬɶɫɹ ɛɟɡ ɡɦɿɧɢ. Ⱦɥɹ ɰɿєʀ ɦɟɬɢ 
ɧɟɨɛɯɿɞɧɨ ɩɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ ɜɢɥɭɱɢɬɢ (ɟ, S), ɹɤɚ ɜɢɥɭɱɚє ɟɥɟɦɟɧɬ ɟ ɿɡ 
ɫɩɢɫɤɭ S. Ⱥɥɝɨɪɢɬɦ ɩɨɛɭɞɨɜɢ ɰɿєʀ ɮɭɧɤɰɿʀ ɚɧɚɥɨɝɿɱɧɢɣ ɞɨ ɩɨɩɟɪɟɞɧɿɯ ɡɚɩɢɫɿɜ 
ɿ ɦɚє ɜɢɝɥɹɞ: 

 
 ɜɢɩɚɞɨɤ 1) S = NIL : ɜɢɥɭɱɢɬɢ (ɟ, S) = NIL 

 ɜɢɩɚɞɨɤ 2) S  NIL :  

     ɩɿɞɜɢɩɚɞɨɤ 2.1) e = car (S): є ɚɬɨɦ ɜɢɥɭɱɢɬɢ (ɟ, S) = cdr (S) 

     ɩɿɞɜɢɩɚɞɨɤ 2.2) e  car (S):  

    ɜɢɥɭɱɢɬɢ (ɟ, S) = cons (car (S), ɜɢɥɭɱɢɬɢ (ɟ, cdr (S)) 
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ɉɟɪɲɢɣ ɜɢɩɚɞɨɤ є ɨɱɟɜɢɞɧɢɦ. Ⱦɥɹ ɧɟ ɩɨɪɨɠɧɶɨɝɨ ɫɩɢɫɤɭ S ɿ ɡɛɿɝɭ 
ɩɟɪɲɨɝɨ ɟɥɟɦɟɧɬɚ S ɡ ɟ ɹɤ ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿʀ ɜɢɥɭɱɢɬɢ ɜɢɞɚєɦɨ cdr (S). əɤɳɨ 
ɟ ɧɟ ɡɛɿɝɚєɬɶɫɹ ɡ ɩɟɪɲɢɦ ɟɥɟɦɟɧɬɨɦ ɡ S, ɬɨ ɪɟɤɭɪɫɢɜɧɨ ɜɢɤɥɢɤɚєɦɨ ɮɭɧɤɰɿɸ 
ɜɢɥɭɱɢɬɢ ɞɨ ɫɩɢɫɤɭ cdr (S), ɡɛɟɪɿɝɚɸɱɢ ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ ɡ S ɜ 
ɪɟɡɭɥɶɬɭɸɱɨɦɭ ɫɩɢɫɤɭ ɡɚɫɬɨɫɨɜɭɸɱɢ ɨɩɟɪɚɰɿɸ cons. Ƚɚɪɚɧɬɿєɸ ɡɚɤɿɧɱɟɧɧɹ 
ɪɟɤɭɪɫɿʀ є ɬɟ, ɳɨ ɹɤɳɨ ɟ ɧɟ ɦɿɫɬɢɬɶɫɹ ɜ ɫɩɢɫɤɭ S, ɬɨ ɪɚɧɨ ɱɢ ɩɿɡɧɨ ɦɢ 
ɩɪɢɣɞɟɦɨ ɞɨ ɩɨɪɨɠɧɶɨɝɨ ɫɩɢɫɤɭ ɿ ɹɤ ɪɟɡɭɥɶɬɚɬ ɩɿɫɥɹ ɩɨɟɥɟɦɟɧɬɧɨɝɨ 
ɩɟɪɟɝɥɹɞɭ ɛɭɞɟ ɜɢɞɚɧɢɣ ɜɟɫɶ ɫɩɢɫɨɤ t. 

Ɉɬɠɟ, ɩɪɢɯɨɞɢɦɨ ɞɨ ɬɚɤɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ: 
  

ɿɧɞɢɜ (t)  ɹɤɳɨ ɪɿɜɧɨ (S, NIL) ɬɨ NIL 

    ɿɧɚɤɲɟ ɹɤɳɨ ɟɥɟɦɟɧɬ (ɫar (S), cdr (S)) 

    ɬɨ ɜɢɥɭɱɢɬɢ (car (S), ɿɧɞɢɜ (cdr (S))) ɿɧɚɤɲɟ  
    ɿɧɞɢɜ (cdr (S)) 

  ɜɢɥɭɱɢɬɢ (e, S)  ɹɤɳɨ ɪɿɜɧɨ (S, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
    ɹɤɳɨ ɪɿɜɧɨ (ɫar (S), ɟ) ɬɨ cdr (S) ɿɧɚɤɲɟ 
    cons (car (S), ɜɢɥɭɱɢɬɢ (e, cdr (S)) 

  ɟɥɟɦɟɧɬ (e, S)  ... 

 

Ɏɭɧɤɰɿɹ ɟɥɟɦɟɧɬ ɪɨɡɪɨɛɥɟɧɚ ɪɚɧɿɲɟ, ɬɨɦɭ ʀʀ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ 
ɬɭɬ ɧɟ ɧɚɜɨɞɢɬɶɫɹ. Ɂɚɩɢɫ ɧɚɜɟɞɟɧɨʀ ɮɭɧɤɰɿʀ ɜ ɫɟɪɟɞɨɜɢɳɿ S-Ʌɿɫɩɭ ɦɚɬɢɦɟ 
ɬɚɤɢɣ ɜɢɝɥɹɞ: 

 

(DE IND (S) (COND ((E Q S NIL) NIL) ((ELEMENT 

(CAR S) (CDR S)) (VID (CAR S) (IND (CDR S)))) 

(T (IND (CDR S))))) 

(DE VID (E S) (COND ((E Q S NIL) ((E Q (CAR S) E) 

(CDR S)) (T (CONS (CAR S) (VID E (CAR S))))) 

 

əɤ ɮɭɧɤɰɿɣɧɿ ɿɦɟɧɚ ɿɧɞɢɜ ɬɚ ɜɢɥɭɱɢɬɢ ɜ ɫɟɪɟɞɨɜɢɳɿ S-Ʌɿɫɩɭ ɜɢɛɪɚɧɿ 
ɚɬɨɦɢ IND ɬɚ VID. S-ɜɢɪɚɡ ɞɥɹ ɮɭɧɤɰɿʀ ɟɥɟɦɟɧɬ ɬɭɬ ɧɟ ɧɚɜɨɞɢɬɶɫɹ, ɨɫɤɿɥɶɤɢ 
ɜɿɧ ɜɿɞɩɨɜɿɞɚє S-ɜɢɪɚɡɭ ɞɥɹ ELEMENT, ɹɤɢɣ ɡɚɩɢɫɚɧɢɣ ɩɪɢ ɪɨɡɪɨɛɰɿ ɮɭɧɤɰɿʀ 
ɧɚɛɿɪ (S). Ⱥɥɟ ɫɥɿɞ ɦɚɬɢ ɧɚ ɭɜɚɡɿ, ɳɨ ɩɪɢ ɡɚɩɢɫɿ ɬɿєʀ ɱɢ ɿɧɲɨʀ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ 
ɩɪɨɝɪɚɦɢ ɜ S-Ʌɿɫɩɿ ɞɥɹ ʀʀ ɟɤɫɩɥɭɚɬɚɰɿʀ ɧɟɨɛɯɿɞɧɨ ɡɚɞɚɬɢ S-ɜɢɪɚɡɢ ɜɫɿɯ 
ɩɿɞɮɭɧɤɰɿɣ, ɹɤɿ ɜɨɧɚ ɜɢɤɨɪɢɫɬɨɜɭє. Ɇɨɠɧɚ ɭɡɚɝɚɥɶɧɢɬɢ ɩɨɛɭɞɨɜɚɧɭ ɮɭɧɤɰɿɸ 
ɿɧɞɢɜ (t) ɞɥɹ ɞɨɜɿɥɶɧɢɯ ɫɩɢɫɤɿɜ S, ɜɢɯɨɞɹɱɢ ɡ ɬɪɚɞɢɰɿɣɧɨɝɨ ɡɚɩɢɫɭ ɮɭɧɤɰɿɣ ɜ 
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ɬɟɪɦɿɧɚɯ cdr. Ⱥɥɟ ɬɚɤɢɣ ɩɿɞɯɿɞ ɩɪɢɜɨɞɢɬɶ ɞɨ ɩɨɛɭɞɨɜɢ ɦɚɥɨɟɮɟɤɬɢɜɧɨʀ 
ɩɪɨɝɪɚɦɢ. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɟɬɨɞ ɡ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚɝɪɨɦɚɞɠɟɧɧɹ, ɦɨɠɧɚ 
ɡɧɚɱɧɨ ɩɨɤɪɚɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɰɿєʀ ɮɭɧɤɰɿʀ. Ȼɿɥɶɲɟ ɬɨɝɨ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ 
ɦɨɠɥɢɜɿɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɦɧɨɠɢɧ ɡɧɚɱɟɧɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿɣ, ɦɨɠɧɚ 
ɩɨɛɭɞɭɜɚɬɢ ɟɮɟɤɬɢɜɧɭ ɿ ɟɥɟɝɚɧɬɧɭ ɮɭɧɤɰɿɸ ɿɧɞɢɜ (S), ɳɨ ɣ ɞɚɥɿ ɛɭɞɟ 
ɩɪɨɞɟɦɨɧɫɬɪɨɜɚɧɨ ɩɿɫɥɹ ɜɜɟɞɟɧɧɹ ɤɪɚɩɤɨɜɨʀ ɮɨɪɦɢ ɩɪɟɞɫɬɚɜɥɟɧɧɹ S-ɜɢɪɚɡɿɜ. 

 

4.6.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. ɇɚɜɟɫɬɢ ɚɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɜɢɡɧɚɱɟɧɧɹ ɬɚ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ, 
ɹɤɚ ɜɢɥɭɱɚє ɜɫɿ ɜɯɨɞɠɟɧɧɹ ɟɥɟɦɟɧɬɚ ɟ ɡ ɩɪɨɫɬɨɝɨ ɫɩɢɫɤɭ S. 

2. ɍɡɚɝɚɥɶɧɢɬɢ ɮɭɧɤɰɿɸ ɩ.1 ɞɥɹ ɞɨɜɿɥɶɧɢɯ ɫɩɢɫɤɿɜ S. 
3. ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ ɱɚɫɬɨ (S), ɹɤɚ ɞɚє ɤɿɥɶɤɿɫɬɶ ɜɯɨɞɠɟɧɶ ɩɪɨɫɬɨɝɨ 

ɟɥɟɦɟɧɬɚ ɡ S ɜ ɨɩɢɫɨɤ S, ɹɤɳɨ ɜɿɧ є ɩɪɨɫɬɢɣ. 
4. Ⱦɚɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɤɿɥьɤɿɫɬь (S), ɹɤɚ ɞɚє ɱɢɫɥɚ 

ɜɯɨɞɠɟɧɶ ɤɨɠɧɨɝɨ ɟɥɟɦɟɧɬɚ ɡ S ɜ ɰɟɣ ɫɩɢɫɨɤ. 
5. ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ ɱɚɫɬɨɬɚ (S), ɹɤɚ ɮɨɪɦɭє ɫɩɢɫɨɤ ɩɚɪ, ɞɟ ɧɚ 

ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɫɬɨʀɬɶ ɟɥɟɦɟɧɬ, ɚ ɧɚ ɞɪɭɝɨɦɭ – ɤɿɥɶɤɿɫɬɶ ɣɨɝɨ ɜɯɨɞɠɟɧɶ ɜ 
ɫɩɢɫɨɤ S. 

6. ɉɨɤɚɡɚɬɢ, ɹɤ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɮɭɧɤɰɿɸ, ɩɨɛɭɞɨɜɚɧɭ ɜ ɩ. 5 ɞɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɩ. 4. 

7. ȼɜɚɠɚɸɱɢ ɡɚɞɚɧɨɸ ɭɦɨɜɧɭ ɮɨɪɦɭ cond (e), ɞɚɬɢ ɜɢɡɧɚɱɟɧɧɹ 
ɩɪɨɫɬɿɲɨʀ ɮɨɪɦɢ ɹɤɳɨ (ɚ1, ɟ2, ɟ3), ɞɟ ɟ  ((Ⱥ1 ȿ2) (Ɍ ȿ3). 

8. Ɂɚɛɟɡɩɟɱɢɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɨɪɦɢ cond (e), ɦɚɸɱɢ ɡɚɞɚɧɭ ɮɨɪɦɭ ɹɤɳɨ 
(ɚ1, ɟ2, ɟ3), ɞɟ ɤɿɥɶɤɿɫɬɶ ɩɚɪ ɜ ɟ ɧɚɩɟɪɟɞ ɧɟ ɜɿɞɨɦɚ. 
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Ɋɨɡɞɿɥ 5. Ʉɥɚɫɢɮɿɤɚɰɿɹ ɮɭɧɤɰɿɣ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ ɬɚ ʀɯ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿɨɧɚɥьɧɢɯ ɩɪɨɝɪɚɦ 

 
5.1. Ɏɭɧɤɰɿʀ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ ɬɚ ɥɹɦɛɞɚ-ɜɢɪɚɡɢ ɿ ɫɩɨɫɨɛɢ ʀɯ 

ɜɢɤɨɪɢɫɬɚɧɧɹ 

 

5.1.1. ɉɨɛɭɞɨɜɚ ɮɭɧɤɰɿɣ ɩɟɪɲɨɝɨ ɪɨɞɭ 
Ɏɭɧɤɰɿʀ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ – ɰɟ ɬɚɤɿ ɮɭɧɤɰɿʀ, ɹɤɿ ɦɚɸɬɶ ɿɧɲɿ ɮɭɧɤɰɿʀ ɹɤ 

ɫɜɨʀ ɚɪɝɭɦɟɧɬɢ ɚɛɨ ɹɤ ɪɟɡɭɥɶɬɚɬɢ. Ⱦɥɹ ɪɹɞɭ ɩɪɨɝɪɚɦ ɩɨɛɭɞɨɜɚ ɰɢɯ ɮɭɧɤɰɿɣ є 
ɞɨɜɨɥɿ ɫɤɥɚɞɧɢɦ ɡɚɜɞɚɧɧɹɦ. Ⱥɥɟ ɬɨɣ ɮɚɤɬ, ɳɨ ɩɨɛɭɞɨɜɚɧɚ ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ 
ɩɪɨɝɪɚɦɚ є ɡɧɚɱɧɨ ɤɨɪɨɬɲɨɸ ɿ ɡɪɨɡɭɦɿɥɿɲɨɸ, ɜɢɩɪɚɜɞɨɜɭє ɜɢɬɪɚɱɟɧɿ ɡɭɫɢɥɥɹ. 

əɤɳɨ ɛ ɦɢ ɯɨɬɿɥɢ ɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ, ɛɭɞɭɱɢ ɡɚɫɬɨɫɨɜɚɧɨɸ ɞɨ 
ɫɩɢɫɤɭ ɰɿɥɢɯ ɱɢɫɟɥ, ɩɨɜɟɪɬɚє ɰɟɣ ɫɩɢɫɨɤ, ɚɥɟ ɡ ɟɥɟɦɟɧɬɚɦɢ, ɡɛɿɥɶɲɟɧɢɦɢ ɧɚ 
ɨɞɢɧɢɰɸ ɳɨɞɨ ɜɯɿɞɧɨɝɨ ɫɩɢɫɤɭ, ɦɢ ɛ ɨɬɪɢɦɚɥɢ ɬɚɤɟ ɮɭɧɤɰɿɨɧɚɥɶɧɟ 
ɨɡɧɚɱɟɧɧɹ: 

ɡɛɿɥь (X) = ɹɤɳɨ ɪɿɜɧɨ (X, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
       cons (car (X) + 1, ɡɛɿɥь (cdr (X))) 

 

ɐɿɥɤɨɦ ɚɧɚɥɨɝɿɱɧɨ ɮɭɧɤɰɿɹ: 
ɡɚɥ (X) = ɹɤɳɨ ɪɿɜɧɨ (X, NIL) ɬɨ NIL ɿɧɚɤɲɟ 

       cons (car (X) ɡɚɥ 2, ɡɚɥ (cdr (X))) 

 

ɜɢɪɚɯɨɜɭє ɩɨ ɜɢɯɿɞɧɨɦɭ ɫɩɢɫɤɭ X ɫɩɢɫɨɤ ɡɚɥɢɲɤɿɜ ɜɿɞ ɞɿɥɟɧɧɹ ɤɨɠɧɨɝɨ ɣɨɝɨ 
ɟɥɟɦɟɧɬɚ ɧɚ 2. 

ɉɨɞɿɛɧɿɫɬɶ ɰɢɯ ɞɜɨɯ ɨɡɧɚɱɟɧɶ ɿ ɡɞɚɬɧɿɫɬɶ ɭɹɜɢɬɢ ɫɨɛɿ ɦɨɠɥɢɜɿɫɬɶ 
ɩɨɛɭɞɨɜɢ ɛɚɝɚɬɶɨɯ ɿɧɲɢɯ ɚɧɚɥɨɝɿɱɧɢɯ ɮɭɧɤɰɿɣ ɞɚє ɡɦɨɝɭ ɞɚɬɢ ɨɡɧɚɱɟɧɧɹ 
ɞɟɹɤɨʀ ɭɡɚɝɚɥɶɧɟɧɨʀ ɮɭɧɤɰɿʀ ɜɿɞɨɛɪɚɡɢɬɢ, ɞɟ ɬɚ ɤɨɧɤɪɟɬɧɚ ɨɩɟɪɚɰɿɹ, ɹɤɚ 
ɜɢɤɨɧɭєɬɶɫɹ ɧɚɞ ɤɨɠɧɢɦ ɟɥɟɦɟɧɬɨɦ ɫɩɢɫɤɭ, є ɩɚɪɚɦɟɬɪɨɦ ɰɿєʀ ɮɭɧɤɰɿʀ. 
ɉɪɢɯɨɞɢɦɨ ɞɨ ɬɚɤɨɝɨ ɨɡɧɚɱɟɧɧɹ: 

 
ɜɿɞɨɛɪɚɡɢɬɢ (X, f) = ɹɤɳɨ ɪɿɜɧɨ (X, NIL) ɬɨ NIL ɿɧɚɤɲɟ 

              cons(f (car(X)),ɜɿɞɨɛɪɚɡɢɬɢ( cdr (X),f)) 

 

ɐɟ ɨɡɧɚɱɟɧɧɹ є ɬɨɱɧɨɸ ɤɨɩɿєɸ ɩɨɩɟɪɟɞɧɿɯ ɨɡɧɚɱɟɧɶ ɡ ɬɿєɸ ɜɿɞɦɿɧɧɿɫɬɸ, 
ɳɨ ɨɩɟɪɚɰɿɹ, ɹɤɚ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɨ ɤɨɠɧɨɝɨ ɟɥɟɦɟɧɬɚ ɫɩɢɫɤɭ X є 

 

 

 

 

 

 

 

 

 

 



282 

ɧɟɤɨɧɤɪɟɬɧɚ, ɚ ɞɟɹɤɢɣ ɩɚɪɚɦɟɬɪ f. Ɍɟɩɟɪ ɦɢ ɦɨɠɟɦɨ ɞɚɬɢ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ 
ɡɛɿɥь (X) ɿ ɡɚɥ (X) ɱɟɪɟɡ ɜɿɞɨɛɪɚɡɢɬɢ (X, f): 

 
ɡɛ (Z) = Z + 1 

ɡɛɿɥь (X) = ɜɿɞɨɛɪɚɡɢɬɢ (X, ɡɛ) 
ɡɚɥ1 (Z) = Z ɡɚɥ2 

ɡɚɥ (X) = ɜɿɞɨɛɪɚɡɢɬɢ (X, ɡɚɥ1) 

 

ɐɹ ɮɭɧɤɰɿɹ ɜɿɞɨɛɪɚɡɢɬɢ є ɮɭɧɤɰɿєɸ ɜɢɳɨɝɨ ɩɨɪɹɞɤɭ, ɨɫɤɿɥɶɤɢ ɜɨɧɚ 
ɜɢɤɨɪɢɫɬɨɜɭє ɿɧɲɭ ɮɭɧɤɰɿɸ ɹɤ ɚɪɝɭɦɟɧɬ. 

əɤ ɞɪɭɝɢɣ ɩɪɢɤɥɚɞ ɮɭɧɤɰɿʀ ɜɢɳɨɝɨ ɩɨɪɹɞɤɭ ɪɨɡɝɥɹɧɟɦɨ ɩɨɛɭɞɨɜɭ 
ɮɭɧɤɰɿʀ ɪɟɞɭɤɰɿɹ (ɏ, G, A), ɞɟ X – ɫɩɢɫɨɤ ɟɥɟɦɟɧɬɿɜ, G – ɛɿɧɚɪɧɚ ɮɭɧɤɰɿɹ 
(ɮɭɧɤɰɿɹ ɞɜɨɯ ɚɪɝɭɦɟɧɬɿɜ), Ⱥ – ɤɨɧɫɬɚɧɬɚ, ɹɤɚ ɩɪɢɜɨɞɢɬɶ (ɪɟɞɭɤɭє) ɫɩɢɫɨɤ X 
ɞɨ ɡɧɚɱɟɧɧɹ 

G (X1, G (X2, G (X3, ..., G (Xk, A) ... ))) 

 

Ⱥɥɝɨɪɢɬɦ ɩɨɛɭɞɨɜɢ ɰɿєʀ ɮɭɧɤɰɿʀ є ɬɢɩɨɜɢɦ ɲɥɹɯɨɦ ɚɧɚɥɿɡɭ ɦɨɠɥɢɜɢɯ 
ɜɢɩɚɞɤɿɜ ɩɨ X: 

 
 ɜɢɩɚɞɨɤ 1)   X=NIL  ɪɟɞɭɤɰɿɹ (ɏ, G, A) = A 

 ɜɢɩɚɞɨɤ 2)   ɧɟɯɚɣ ɪɟɞɭɤɰɿɹ (car (X), G, A) = Z 

       ɬɨɞɿ ɪɟɞɭɤɰɿɹ (ɏ, G, A) = G (car (X), Z) 

 

ɐɟɣ ɚɥɝɨɪɢɬɦ ɞɚє ɡɦɨɝɭ ɡɚɩɢɫɚɬɢ ɬɚɤɟ ɨɡɧɚɱɟɧɧɹ: 
 

ɪɟɞɭɤɰɿɹ (ɏ, G, A) = ɹɤɳɨ ɪɿɜɧɨ (X, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
        G (car (X), ɪɟɞɭɤɰɿɹ (cdr (X), G, A). 

 
Ɇɚɸɱɢ ɰɸ ɮɭɧɤɰɿɸ, ɦɨɠɧɚ ɬɪɢɜɿɚɥɶɧɨ ɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿʀ cɭɦɚ(X) ɿ 

ɞɨɛɭɬɨɤ (X), ɹɤɿ ɜɢɡɧɚɱɚɬɶ ɜɿɞɩɨɜɿɞɧɨ cɭɦɭ ɿ ɞɨɛɭɬɨɤ ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɤɭ X: 
       
  ɩɸɫ (X, Y) = X + Y 

    ɪɟɞɭɤɰɿɹ (X, ɩɥɸɫ, 0) = cɭɦɚ (X) 

       ɦɧɨɠ (X, Y) = X  Y 

       ɪɟɞɭɤɰɿɹ (X, ɦɧɨɠ, 1) = ɞɨɛɭɬɨɤ (X) 
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ɐɿɤɚɜɢɦ є ɬɟ, ɳɨ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɰɸ ɮɭɧɤɰɿɸ, ɞɨɫɢɬɶ ɩɪɨɫɬɨ ɦɨɠɧɚ 
ɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ cɭɦɞɨɛɭɬɨɤ (ɯ), ɪɟɡɭɥɶɬɚɬɨɦ ɹɤɨʀ є ɞɜɨɱɥɟɧ, ɩɟɪɲɢɣ 
ɟɥɟɦɟɧɬ ɹɤɨɝɨ є cɭɦɨɸ ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɤɭ ɏ, ɚ ɞɪɭɝɢɣ ɟɥɟɦɟɧɬ – ɞɨɛɭɬɤɨɦ 
ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɤɭ ɏ. əɤɳɨ ɨɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ: 

 

ɧɚɝɪɨɦɚɞɢɬɢ (n, z)  ɞɜɨɱɥɟɧ (n + car (z), n  car (car (z)))  ɬɨ 
cɭɦɞɨɛɭɬɨɤ (x)  ɪɟɞɭɤɰɿɹ (x, ɧɚɝɪɨɦɚɞɢɬɢ, ɞɜɨɱɥɟɧ 0, 1)) 

 

Ⱦɟɹɤɢɦ ɧɟɞɨɥɿɤɨɦ ɩɪɢ ɩɨɛɭɞɨɜɿ ɮɭɧɤɰɿɣ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ є ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɡɚɞɚɜɚɬɢ ɿɦɟɧɚ ɮɭɧɤɰɿɹɦ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɹɤ ɮɚɤɬɢɱɧɿ ɩɚɪɚɦɟɬɪɢ. Ⱦɨɫɿ, 
ɛɭɞɭɸɱɢ ɧɨɜɿ ɮɭɧɤɰɿʀ, ɦɢ ɡɚɞɚɜɚɥɢ ʀɯ ɬɚɤ 

 

f (X1, ..., XN)  e, 

 
ɞɟ f – ɿɦ'ɹ ɮɭɧɤɰɿʀ, ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ; X1 ... XN – ɫɩɢɫɨɤ ʀʀ ɚɪɝɭɦɟɧɬɿɜ; ɟ – 

ɜɢɡɧɚɱɚɥɶɧɢɣ ɜɢɪɚɡ ɚɛɨ ɬɿɥɨ ɮɭɧɤɰɿʀ. f є ɝɥɨɛɚɥɶɧɟ ɿ ɣɨɝɨ ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɫɸɞɢ, ɞɟ ɜɢɧɢɤɚє ɩɨɬɪɟɛɚ, ɜ ɬɨɣ ɱɚɫ ɤɨɥɢ ɡɦɿɧɧɿ X1 ... XN є 
ɥɨɤɚɥɶɧɢɦɢ. əɤɳɨ ɛ ɦɢ ɡɚɯɨɬɿɥɢ ɡɪɨɛɢɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ f ɥɨɤɚɥɶɧɢɦ, ɬɨ 
ɜɢɹɜɥɹєɬɶɫɹ, ɞɥɹ ɰɶɨɝɨ ɦɢ ɧɟ ɦɚєɦɨ ɡɚɫɨɛɿɜ. ɐɟɣ ɧɟɞɨɥɿɤ ɦɨɠɧɚ ɭɫɭɧɭɬɢ, 

ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɬɚɤ ɡɜɚɧɿ  -ɜɢɪɚɡɢ. 
 

5.1.2. ɉɨɧɹɬɬɹ ɩɪɨ -ɜɢɪɚɡɢ ɬɚ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ 

-ɜɢɪɚɡ є ɬɚɤɢɦ ɜɢɪɚɡɨɦ, ɡɧɚɱɟɧɧɹɦ ɹɤɨɝɨ є ɮɭɧɤɰɿɹ. ȼ ɜɢɳɟɧɚɜɟɞɟɧɨɦɭ 
ɨɡɧɚɱɟɧɧɿ ɮɭɧɤɰɿʀ ɡ ɿɦ'ɹɦ f ɡɜ'ɹɡɭєɬɶɫɹ (ɚ ɧɟ ɩɪɢɫɜɨɸєɬɶɫɹ) ɡɧɚɱɟɧɧɹ, ɹɤɟ є 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ. ɐɟ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɦɨɠɟ ɛɭɬɢ ɡɚɞɚɧɨ ɧɚɫɬɭɩɧɢɦ  

-ɜɢɪɚɡɨɦ 
 

 (X1, X2, ..., XN) e. 

 
Ɏɭɧɤɰɿɹ є ɩɪɚɜɢɥɨɦ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ʀʀ ɡɧɚɱɟɧɧɹ ɡɚ ɡɚɞɚɧɢɦɢ 

ɚɪɝɭɦɟɧɬɚɦɢ. -ɜɢɪɚɡ ɦɿɫɬɢɬɶ  ɫɨɛɿ ɰɟ ɩɪɚɜɢɥɨ, ɜɢɞɿɥɹɸɱɢ ɚɪɝɭɦɟɧɬɢ ɿ ɜɢɪɚɡ ɜ 
ɬɟɪɦɿɧɚɯ ɰɢɯ ɚɪɝɭɦɟɧɬɿɜ. Ɍɚɤ -ɜɢɪɚɡ 

 

 (z) z + 1 

 

ɜɢɪɚɯɨɜɭє ɮɭɧɤɰɿɸ, ɹɤɚ, ɛɭɞɭɱɢ ɜɢɤɥɢɤɚɧɚ ɩɪɢ ɤɨɧɤɪɟɬɧɨɦɭ ɚɪɝɭɦɟɧɬɿ, ɜɢɞɚє 
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ɡɧɚɱɟɧɧɹ, ɡɛɿɥɶɲɟɧɟ ɧɚ ɨɞɢɧɢɰɸ. 
Ɍɨɛɬɨ ɰɟ ɮɭɧɤɰɿɹ, ɹɤɭ ɪɚɧɿɲɟ ɦɢ ɧɚɡɜɚɥɢ ɡɛ (ɯ). Ɂɜɿɞɫɢ ɡɧɚɯɨɞɢɦɨ 

ɧɟɝɚɣɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ -ɜɢɪɚɡɿɜ – ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀɯ ɹɤ ɮɚɤɬɢɱɧɿ ɩɚɪɚɦɟɬɪɢ 
ɮɭɧɤɰɿɣ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ. Ɍɟɩɟɪ ɦɢ ɦɨɠɟɦɨ ɩɟɪɟɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ ɡɛɿɥь (ɯ): 

ɡɛɿɥь (ɯ)  ɜɿɞɨɛɪɚɡɢɬɢ (ɯ,  (z) z+1) 

 
 Ⱥɧɚɥɨɝɿɱɧɨ ɦɨɠɧɚ ɩɟɪɟɜɢɡɧɚɱɢɬɢ ɬɚɤɿ ɮɭɧɤɰɿʀ: 
 

ɡɚɥ (ɯ)  ɜɿɞɨɛɪɚɡɢɬɢ (ɯ,  (z) z ɡɚɥ 2) 

cɭɦɚ (ɯ)  ɪɟɞɭɤɰɿɹ (x,  (y, z) y+z, 0) 

          ɞɨɛɭɬɨɤ (ɯ)  ɪɟɞɭɤɰɿɹ x,  (y, z) y  z, 1 

 

-ɜɢɪɚɡɢ ɦɚɸɬɶ ɨɞɧɟ ɿ ɬɟ ɫɚɦɟ ɡɧɚɱɟɧɧɹ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɿɦɟɧ, ɹɤɿ ɜɢɛɪɚɧɿ 
ɞɥɹ ʀɯ ɩɚɪɚɦɟɬɪɿɜ, ɥɢɲɟ ɳɨɛ ɜɨɧɢ ɛɭɥɢ ɪɿɡɧɿ ɞɥɹ ɪɿɡɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. Ɍɚɤ 
ɜɢɪɚɡɢ 

 (x) x+1 

 (z) z+1 

 

ɦɚɸɬɶ ɨɞɧɟ ɿ ɬɟ ɫɚɦɟ ɡɧɚɱɟɧɧɹ ɿ є ɜɡɚєɦɨɡɚɦɿɧɧɢɦɢ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɬɨɝɨ, ɞɟ 
ɜɨɧɢ ɡɭɫɬɪɿɱɚɸɬɶɫɹ. 

Ⱦɨɡɜɨɥɹєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹ -ɜɢɪɚɡɿɜ ɜɫɸɞɢ, ɞɟ ɩɨɬɪɿɛɧɟ ɮɭɧɤɰɿɨɧɚɥɶɧɟ 
ɡɧɚɱɟɧɧɹ. Ɂɨɤɪɟɦɚ, ʀɯ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɡ ɮɨɪɦɚɦɢ ɧɟɯɚɣ ɿ ɞɟ ɜ 
ɥɨɤɚɥɶɧɨ ɨɡɧɚɱɭɜɚɧɢɯ ɮɭɧɤɰɿɹɯ. Ɋɨɡɝɥɹɧɟɦɨ ɬɚɤɢɣ ɜɚɪɿɚɧɬ ɜɢɡɧɚɱɟɧɧɹ 
ɮɭɧɤɰɿʀ ɡɛɿɥь (x): 

 

ɡɛɿɥь (ɯ)  {ɜɿɞɨɛɪɚɡɢɬɢ (ɯ, ɡɛ), ɞɟ ɡɛ =  (z) z+1} 

 

Ɍɭɬ ɦɢ ɧɟ ɭɧɢɤɧɭɥɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɦɟɧɿ ɡɛ, ɚɥɟ ɡɜɭɡɢɥɢ ɨɛɥɚɫɬɶ ʀʀ ɞɿʀ, 
ɡɪɨɛɢɜɲɢ ɰɸ ɮɭɧɤɰɿɸ ɥɨɤɚɥɶɧɨɸ. 

ɉɪɢ ɩɨɬɪɟɛɿ ɥɨɤɚɥɶɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɪɟɤɭɪɫɢɜɧɨ ɨɡɧɚɱɭɜɚɧɢɯ ɮɭɧɤɰɿɣ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɦɨɞɢɮɿɤɨɜɚɧɿ ɮɨɪɦɢ ɧɟɯɚɣ ɿ ɞɟ. Ȼɭɞɟɦɨ ɧɚɡɢɜɚɬɢ ʀɯ 
ɧɟɯɚɣɪɟɤ ɿ ɞɟɪɟɤ. əɤɳɨ ɛ ɦɢ ɯɨɬɿɥɢ ɩɟɪɟɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ cɭɦɞɨɛɭɬɨɤ (ɯ), 
ɡɪɨɛɢɜɲɢ ɮɭɧɤɰɿɸ ɫɞ (x, s, p) ɥɨɤɚɥɶɧɨɸ, ɬɨ ɰɟ ɦɨɠɧɚ ɪɟɚɥɿɡɭɜɚɬɢ ɬɚɤ: 

 

  cɭɦɞɨɛɭɬɨɤ (X)  {ɫɞ (X, 0, 1) 

    ɞɟɪɟɤ ɫɞ =  (X, S, P) 
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    ɹɤɳɨ ɪɿɜɧɨ (X, NIL) ɬɨ ɞɜɨɱɥɟɧ (0, 1) 

    ɿɧɚɤɲɟ ɫɞ (cdr (X), S + car (X), P · car (X))} 

Ɋɿɡɧɢɰɹ ɦɿɠ ɮɨɪɦɚɦɢ ɧɟɯɚɣ ɿ ɧɟɯɚɣɪɟɤ (ɜɿɞɩɨɜɿɞɧɨ ɦɿɠ (ɞɟ) ɿ (ɞɟɪɟɤ)) ɜ 
ɨɛɥɚɫɬɿ ɞɿʀ ɰɢɯ ɮɨɪɦ. əɤɳɨ ɧɚɜɟɫɬɢ ɡɚɝɚɥɶɧɿ ɜɢɪɚɡɢ  ɞɥɹ ɰɢɯ ɮɨɪɦ 

 
   {ɧɟɯɚɣ    {ɧɟɯɚɣɪɟɤ 

   x1 = e1  ɿ                   x1 = e1 ɿ 
   x2 = e2  ɿ                         x2 = e2 ɿ 
      .....                               ..... 

   xn = en                           xn = en 

    e }                             e } 

 

ɬɨ ɿɦɟɧɚ x1, ..., xn ɜ ɮɨɪɦɿ ɧɟɯɚɣ є ɞɨɫɬɭɩɧɢɦ ɥɢɲɟ ɜ ɜɢɪɚɡɿ e, ɜ ɬɨɣ ɠɟ ɱɚɫ ɹɤ  
ɭ  ɮɨɪɦɿ ɧɟɯɚɣɪɟɤ ɜɨɧɢ є ɞɨɫɬɭɩɧɢɦɢ ɿ ɭ ɜɢɪɚɡɚɯ e1, ..., en i ɭ e. Ɉɫɶ ɰɟ 
ɫɤɨɪɨɱɟɧɧɹ ɪɟɤ ɹɤɪɚɡ ɩɿɞɤɪɟɫɥɸє, ɳɨ ɜɫɿ ɜɢɡɧɚɱɟɧɧɹ є ɜɡɚєɦɨɪɟɤɭɪɫɢɜɧɢɦɢ. 
Ƀɨɝɨ ɫɥɿɞ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ, ɹɤɳɨ ɥɨɤɚɥɶɧɨ ɜɢɡɧɚɱɚɸɬɶɫɹ ɪɟɤɭɪɫɢɜɧɿ ɮɭɧɤɰɿʀ 
ɿ є ɝɚɪɚɧɬɿɹ ɬɨɝɨ,  ɳɨ ɜɫɿ ɩɚɪɚɥɟɥɶɧɿ ɨɛɱɢɫɥɟɧɧɹ є ɜɢɡɧɚɱɟɧɧɹɦ ɮɭɧɤɰɿɣ. 

ȼɫɟ ɫɤɚɡɚɧɟ є ɫɩɪɚɜɟɞɥɢɜɢɦ ɿ ɞɥɹ ɮɨɪɦɢ ɞɟɪɟɤ. 
Ɋɨɡɝɥɹɧɟɦɨ ɜɢɡɧɚɱɟɧɧɹ: 

{{X ɞɟɪɟɤ ɏ= X+1} ɞɟ X = 0} 

 
Ɉɫɤɿɥɶɤɢ ɬɭɬ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɮɨɪɦɚ ɞɟɪɟɤ, ɬɨ X ɭ ɜɢɪɚɡɿ X=X+1 

ɩɨɜɢɧɟɧ ɛɭɬɢ ɨɞɧɢɦ ɿ ɬɢɦ ɫɚɦɢɦ, ɹɤ ɩɪɚɜɨɪɭɱ ɬɚɤ ɿ ɥɿɜɨɪɭɱ. Ɉɱɟɜɢɞɧɨ, ɳɨ 
ɰɟɣ ɜɢɪɚɡ ɧɟ ɦɚє ɡɦɿɫɬɭ. ȼɨɞɧɨɱɚɫ ɜɢɪɚɡ 

{{X ɞɟ X = X + 1 } ɞɟ X = 0} 

 
ɰɿɥɤɨɦ ɩɪɚɜɢɥɶɧɢɣ ɿ ɣɨɝɨ ɡɧɚɱɟɧɧɹɦ ɛɭɞɟ 1. 

əɤ ɩɪɚɜɢɥɨ ɮɭɧɤɰɿɣɧɚ ɩɪɨɝɪɚɦɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɦɧɨɠɢɧɢ  
ɜɡɚєɦɨɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ, ɨɞɧɚ ɡ ɹɤɢɯ є ɝɨɥɨɜɧɨɸ. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɰɿ 
ɮɨɪɦɢ ɧɟɯɚɣɪɟɤ ɿ ɞɟɪɟɤ, ɦɨɠɧɚ ɫɮɨɪɦɭɜɚɬɢ ɜɢɪɚɡ, ɳɨɛ ɜɢɞɿɥɢɬɢ ɝɨɥɨɜɧɭ 
ɩɪɨɝɪɚɦɭ, ɚ ɜɫɿ ɞɨɞɚɬɤɨɜɿ ɡɚɯɨɜɚɬɢ ɜ ɫɟɪɟɞɢɧɿ: 

 
    {f     ɞɟɪɟɤ f1 = ... 

        f2 = ... 

          ...... 

         fn = ... } 
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5.1.3. Ɏɭɧɤɰɿʀ ɜɢɳɨɝɨ ɩɨɪɹɞɤɭ ɞɪɭɝɨɝɨ ɪɨɞɭ 
Ⱦɪɭɝɢɣ ɬɢɩ ɮɭɧɤɰɿɣ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ – ɰɟ ɮɭɧɤɰɿʀ, ɹɤɿ ɹɤ ɪɟɡɭɥɶɬɚɬ ɬɟɠ 

ɜɢɞɚɸɬɶ ɮɭɧɤɰɿɸ: 

ɡɛɿɥьɲ1 (N)   (Z) Z+n. 

 

ȼ ɰɶɨɦɭ ɨɡɧɚɱɟɧɧɿ ɛɟɡɭɦɨɜɧɨ  ɡɛɿɥьɲ1  є  ɮɭɧɤɰɿєɸ, ɨɫɤɿɥɶɤɢ ɩɨɬɪɟɛɭє 
ɡɚɞɚɧɧɹ ɚɪɝɭɦɟɧɬɭ  n. Ɉɞɧɚɤ ʀʀ ɪɟɡɭɥɶɬɚɬ – ɬɟɠ ɮɭɧɤɰɿɹ. Ɍɚɤ,  ɡɛɿɥьɲ1 (3) є 
ɮɭɧɤɰɿɹ, ɹɤɚ ɩɪɢ ɜɢɤɥɢɤɭ ɜɢɞɚє ʀʀ ɚɪɝɭɦɟɧɬ, ɡɛɿɥɶɲɟɧɢɣ ɧɚ 3. Ɍɚɤ, ɡɧɚɱɟɧɧɹ 
ɜɢɪɚɡɭ: 

{f (2) ɞɟ f = ɡɛɿɥьɲ1 (3)} 

 
є ɱɢɫɥɨ 5. Ⱥɧɚɥɨɝɿɱɧɨ ɦɨɠɧɚ ɩɟɪɟɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ ɡɛɿɥьɲ (X): 
 

ɡɛɿɥьɲ1 (X)  ɜɿɞɨɛɪɚɡɢɬɢ (X, ɡɛɿɥьɲ1 (1)) 

 
əɤɳɨ ɛ  ɦɢ  ɯɨɬɿɥɢ ɡɪɨɛɢɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɡɛɿɥьɲ1 (X) ɥɨɤɚɥɶɧɢɦ, 

ɬɨ ɫɥɿɞ ɡɚɩɢɫɚɬɢ ɬɚɤɟ ɨɡɧɚɱɟɧɧɹ: 
 

ɡɛɿɥьɲ1 (X)  {ɜɿɞɨɛɪɚɡɢɬɢ (X, ɡɛɿɥьɲ1 (1)) ɞɟ ɡɛɿɥьɲ1=  (n) 

                           { (Z) Z+n } } 

 
ȼ ɰɶɨɦɭ ɨɡɧɚɱɟɧɧɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɡɦɿɧɧɚ N, ɹɤɚ ɧɟ є ɩɚɪɚɦɟɬɪɨɦ 

ɜɢɪɚɡɭ   (Z) Z+n.  Ɍɚɤɿ ɡɦɿɧɧɿ є ɝɥɨɛɚɥɶɧɢɦɢ. ȼɢɧɢɤɚє ɩɪɨɛɥɟɦɚ ɡɜ'ɹɡɭɜɚɧɧɹ 
ɰɢɯ ɡɦɿɧɧɢɯ.  ɐɸ ɩɪɨɛɥɟɦɭ ɧɚɨɱɧɨ ɿɥɸɫɬɪɭє ɬɚɤɢɣ ɩɪɢɤɥɚɞ: 

 

{ɧɟɯɚɣ n=1 {ɧɟɯɚɣ f = (Z) Z+n {ɧɟɯɚɣ n=2 f (3)  } } } 

 
Ɂɧɚɱɟɧɧɹ ɰɶɨɝɨ ɜɢɪɚɡɭ є 5 ɚɛɨ 4 ɡɚɥɟɠɧɨ ɜɿɞ ɬɨɝɨ, ɹɤɟ  ɡɧɚɱɟɧɧɹ N ɛɭɞɟ 

ɜɢɤɨɪɢɫɬɚɧɨ ɩɪɢ ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ f(3). 

ɋɩɨɱɚɬɤɭ n=1, ɩɨɬɿɦ ɜɢɪɚɯɨɜɭєɬɶɫɹ -ɜɢɪɚɡ, ɩɪɢɫɜɨɸɸɱɢ ɮɭɧɤɰɿʀ f 

ɡɧɚɱɟɧɧɹ  (Z) Z+1, ɞɚɥɿ ɡɦɿɧɸєɬɶɫɹ ɡɧɚɱɟɧɧɹ n ɿ ɡɞɿɣɫɧɸєɬɶɫɹ ɜɢɤɥɢɤ 
ɮɭɧɤɰɿʀ f ɡ ɮɚɤɬɢɱɧɢɦ ɩɚɪɚɦɟɬɪɨɦ 3. Ɉɫɤɿɥɶɤɢ f ɩɪɢɫɜɨɸєɬɶɫɹ ɡɧɚɱɟɧɧɹ  (Z) 

Z+1, ɬɨ ɪɟɡɭɥɶɬɚɬ ɛɭɞɟ 4. 
Ɍɚɤɚ ɮɨɪɦɚ ɡɜ'ɹɡɭɜɚɧɧɹ ɝɥɨɛɚɥɶɧɢɯ ɡɦɿɧɧɢɯ, ɤɨɥɢ ɜɨɧɢ ɜɢɡɧɚɱɚɸɬɶɫɹ ɜ 

ɦɨɦɟɧɬ ɜɢɪɚɯɭɜɚɧɧɹ -ɜɢɪɚɡɭ, ɚ ɧɟ ɜ ɦɨɦɟɧɬ ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ, ɧɨɫɢɬɶ ɧɚɡɜɭ 
ɫɬɚɬɢɱɧɨɝɨ ɚɛɨ ɩɪɨɫɬɨɝɨ. 
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Ɍɪɟɬɿɦ ɬɢɩɨɦ ɮɭɧɤɰɿʀ ɜɢɳɨɝɨ ɩɨɪɹɞɤɭ є ɮɭɧɤɰɿʀ,  ɹɤɿ  ɦɚɸɬɶ ɮɭɧɤɰɿʀ ɿ ɜ 
ɹɤɨɫɬɿ ɚɪɝɭɦɟɧɬɭ ɿ ɜ ɹɤɨɫɬɿ ɪɟɡɭɥɶɬɚɬɭ. ȼɢɡɧɚɱɢɦɨ 

 

ɤɨɦɩ (f, g)   (x) f (g (x)) 

 

ɐɟ ɬɚɤ ɡɜɚɧɚ ɤɨɦɩɨɡɢɰɿɹ ɚɛɨ ɞɨɛɭɬɨɤ ɮɭɧɤɰɿʀ. əɤ ɚɪɝɭɦɟɧɬɿɜ є ɞɜɿ 
ɮɭɧɤɰɿʀ ɿ ɪɟɡɭɥɶɬɚɬ – ɡɧɨɜɭ ɮɭɧɤɰɿɹ,  ɹɤɚ ɩɨɫɥɿɞɨɜɧɨ ɡɚɫɬɨɫɨɜɭє ɨɛɢɞɜɿ 
ɮɭɧɤɰɿʀ. Ɍɚɤ: 

ɡɛɨɛɟɪ (x)  ɤɨɦɩ (ɡɛɿɥь, ɨɛɟɪɧɭɬɢ) 

 
є ɮɭɧɤɰɿєɸ, ɹɤɚ ɫɩɨɱɚɬɤɭ ɨɛɟɪɬɚє ɫɩɢɫɨɤ, ɚ ɩɨɬɿɦ ɡɛɿɥɶɲɭє ɤɨɠɟɧ ɣɨɝɨ 
ɟɥɟɦɟɧɬ ɧɚ ɨɞɢɧɢɰɸ. 

Ɏɭɧɤɰɿʀ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ є ɞɨɫɬɚɬɧɶɨ ɫɤɥɚɞɧɢɦɢ ɩɪɢ ʀɯ ɪɟɚɥɿɡɚɰɿʀ ɫɬɪɨɝɨ 
ɮɭɧɤɰɿɣɧɨɸ ɦɨɜɨɸ, ɨɞɧɚɤ ɞɚɸɬɶ ɡɦɨɝɭ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ. 

 
5.1.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. Ⱦɚɬɢ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɣ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ. 
2. əɤɿ є ɬɢɩɢ ɮɭɧɤɰɿɣ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ? 
3. ɉɨɪɿɜɧɹɥɶɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɨɪɦ ɧɟɯɚɣ ɿ ɞɟ ɬɚ ɧɟɯɚɣɪɟɤ ɿ ɞɟɪɟɤ. 
4. ɓɨ ɬɚɤɟ ɫɬɚɬɢɱɧɟ ɡɜ’ɹɡɭɜɚɧɧɹ ɞɚɧɢɯ? 

5. Ⱦɥɹ ɱɨɝɨ ɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ - 
ɜɢɪɚɡɢ? 

6. Ɉɩɢɫɚɬɢ ɮɭɧɤɰɿɸ  ɱɚɫɬɨɬɚ (t),  ɹɤɚ ɜ ɹɤɨɫɬɿ ɚɪɝɭɦɟɧɬɭ ɛɟɪɟ ɫɩɢɫɨɤ 
ɚɬɨɦɿɜ t ɿ ɜɢɞɚє ɫɩɢɫɨɤ ɜɫɿɯ ɚɬɨɦɿɜ, ɹɤɿ ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɜ t ɪɚɡɨɦ ɡ ɱɚɫɬɨɬɨɸ ʀɯ 
ɩɨɹɜɢ. 

7. ɉɨɛɭɞɭɜɚɬɢ  ɮɭɧɤɰɿɸ ɜɿɞɨɛɪɚɡɢɬɢ (x, t),  ɚɪɝɭɦɟɧɬɨɦ ɹɤɨʀ є ɫɩɢɫɨɤ 
x, ɹɤɢɣ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɹɤ ɦɧɨɠɢɧɚ, ɚ ɪɟɡɭɥɶɬɚɬ ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɹ є ɡɧɨɜɭ 
ɦɧɨɠɢɧɚ ɭ ɜɢɝɥɹɞɿ ɫɩɢɫɤɭ, ɤɨɠɟɧ ɟɥɟɦɟɧɬ ɹɤɨɝɨ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ 
ɡɚɫɬɨɫɨɜɭɸɱɢ ɮɭɧɤɰɿɸ f ɞɨ ɤɨɠɧɨɝɨ ɟɥɟɦɟɧɬɚ x. 

8. Ɉɩɢɫɚɬɢ ɮɭɧɤɰɿɸ  ɪɟɞɭɤɰɿɹ (x, g, a),  ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɹɤɨʀ ɞɨ 
ɫɩɢɫɤɭ x = (x1 ... xn) ɨɬɪɢɦɭєɬɶɫɹ ɡɧɚɱɟɧɧɹ g (... g (g (a, x1), x2) ... xn). 
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5.2. Ʉɪɚɩɤɨɜɟ ɩɨɞɚɧɧɹ S-ɜɢɪɚɡɿɜ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɭɧɤɰɿɣ ɞɥɹ 

ɡɨɛɪɚɠɟɧɧɹ ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ ɭ ɜɢɝɥɹɞɿ ɦɧɨɠɢɧ 

 

5.2.1. ɉɪɚɜɢɥɚ ɫɩɪɨɳɟɧɧɹ ɤɪɚɩɤɨɜɢɯ S-ɜɢɪɚɡɿɜ 
ɇɟɨɛɯɿɞɧɿɫɬɶ ɤɪɚɩɤɨɜɨɝɨ ɩɨɞɚɧɧɹ S-ɜɢɪɚɡɿɜ ɜɢɧɢɤɚє ɱɟɪɟɡ ɬɟ, ɳɨ ɧɟ 

ɿɫɧɭє ɫɩɨɫɨɛɭ ɩɨɞɚɧɧɹ ɡɧɚɱɟɧɧɹ cons (x, y), ɤɨɥɢ y є ɚɬɨɦ (ɨɤɪɿɦ ɬɨɝɨ 
ɜɢɩɚɞɤɭ, ɤɨɥɢ y є NIL). Ⱥ ɬɨɦɭ ɛɭɞɟɦɨ ɩɨɞɚɜɚɬɢ ɡɧɚɱɟɧɧɹ cons (A,B) ɡɚ 
ɞɨɩɨɦɨɝɨɸ S-ɜɢɪɚɡɭ    

(A.B) 

ɡ ɤɪɚɩɤɨɸ  ɦɿɠ  ɚɬɨɦɚɦɢ.  ɋɥɿɞ  ɜɿɞɡɧɚɱɢɬɢ,  ɳɨ ɡɚɩɢɫɚɧɢɣ S-ɜɢɪɚɡ 
ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɡɧɚɱɟɧɧɹ 

(A B), 

ɹɤɟ є ɪɟɡɭɥɶɬɚɬɨɦ ɨɩɟɪɚɰɿʀ cons (A, cons (B, NIL)). Ɉɬɠɟ, ɬɟɩɟɪ ɦɢ  ɦɨɠɟɦɨ 
ɨɞɧɟ ɿ ɬɟ ɠ ɡɧɚɱɟɧɧɹ ɡɚɩɢɫɚɬɢ ɭ ɜɢɝɥɹɞɿ ɪɿɡɧɨɝɨ ɩɨɞɚɧɧɹ. Ɍɚɤ ɡɧɚɱɟɧɧɹ ɜɢɪɚɡɭ 
cons (A, NIL) ɦɨɠɟ ɛɭɬɢ  ɩɨɞɚɧɨ ɚɛɨ ɹɤ (A) ɚɛɨ ɡɝɿɞɧɨ ɡ ɤɪɚɩɤɨɜɨɸ ɮɨɪɦɨɸ 
ɩɨɞɚɧɧɹ ɹɤ (A.NIL). Ⱥɧɚɥɨɝɿɱɧɚ ɨɩɟɪɚɰɿɹ ɦɚє ɦɿɫɰɟ ɩɪɢ  ɩɨɞɚɧɧɿ ɱɢɫɟɥ, ɤɨɥɢ 
ɦɢ ɜɜɚɠɚєɦɨ, ɳɨ 127 ɿ 0127 ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɨɞɧɟ ɿ ɬɟ ɠ ɡɧɚɱɟɧɧɹ, ɿɝɧɨɪɭɸɱɢ 0 
ɩɟɪɟɞ ɱɢɫɥɨɦ. ɇɚɫɩɪɚɜɞɿ ɰɟ ɪɨɡɲɢɪɟɧɧɹ  є ɛɿɥɶɲ  ɡɚɝɚɥɶɧɢɦ. ɇɚɩɪɢɤɥɚɞ, 
ɡɧɚɱɟɧɧɹ  

 
cons (A, cons (B, cons (C, NIL))) 

 

ɦɨɠɟ ɛɭɬɢ ɩɨɞɚɧɨ ɭ ɜɢɝɥɹɞɿ (A B C.NIL) ɚɛɨ (A B C). ɍ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ 
ɜɢɪɚɡ cons (e1, e2) ɩɨɞɚєɬɶɫɹ ɤɪɚɩɤɨɜɨɸ ɩɚɪɨɸ (e1 . e2), ɞɟ e1, e2  – ɩɪɚɜɢɥɶɧɿ S-
ɜɢɪɚɡɢ: 

 

X Y CONS (X, Y) 

A 
B 
B 

(A, B ) 
(A, B) 

B 
NIL 

(A, NIL) 
(B,C) 

C 

(A . B) 
(B . NIL) 

(B. (A . NIL)) 
((A, B) . (B, C)) 

((A, B).C) 

 
ɉɪɢ ɤɪɚɩɤɨɜɨɦɭ ɩɨɞɚɧɧɿ S-ɜɢɪɚɡɿɜ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɬɚɤɿ ɫɤɨɪɨɱɟɧɧɹ: 

S-ɜɢɪɚɡ 
( V1 .( V2 .( V3 ...(VK . VK1)...))) 
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ɡɚɩɢɫɭєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ 
(V1 V2 ... Vk . Vk1) 

 
Ɍɨɛɬɨ ɡɚɥɢɲɚєɦɨ ɥɢɲɟ ɨɞɧɭ ɤɪɚɩɤɭ. Ⱦɚɥɿ S-ɜɢɪɚɡ 
 

(V1 V2 V3 ...Vk . Vk1) 

ɡɚɩɢɫɭєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ 
(V1 V2 V3 ... Vk) 

 

ɉɪɢɜɟɞɟɧɿ ɩɪɚɜɢɥɚ ɦɨɠɧɚ ɭɡɚɝɚɥɶɧɢɬɢ ɬɚɤ: 
– ɤɪɚɩɤɚ, ɡɚ ɹɤɨɸ ɿɞɟ ɞɭɠɤɚ, ɳɨ ɜɿɞɤɪɢɜɚє S-ɜɢɪɚɡ, ɦɨɠɟ ɛɭɬɢ ɨɩɭɳɟɧɚ 

ɪɚɡɨɦ ɡ ɜɿɞɩɨɜɿɞɧɨ ʀɣ ɞɭɠɤɨɸ, ɡɚɤɪɢɜɚє S-ɜɢɪɚɡ. 
 – ɤɪɚɩɤɚ, ɡɚ ɹɤɨɸ ɫɥɿɞɭє ɚɬɨɦ NIL, ɬɚɤɨɠ ɦɨɠɟ ɛɭɬɢ ɨɩɭɳɟɧɚ  ɪɚɡɨɦ ɡ 

ɚɬɨɦɨɦ NIL. 
Ʉɪɚɩɤɨɜɟ ɩɨɞɚɧɧɹ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɟ ɭ ɬɢɯ ɜɢɩɚɞɤɚɯ, ɧɚɩɪɢɤɥɚɞ, 

ɤɨɥɢ є ɫɩɪɨɛɚ ɡɿɫɥɚɬɢɫɹ ɧɚ ɩɟɪɲɿ ɞɜɚ ɟɥɟɦɟɧɬɢ ɫɩɢɫɤɭ X ɞɨɜɿɥɶɧɨʀ ɞɨɜɠɢɧɢ. 
Ɂɚɩɢɲɟɦɨ 

(X1 X2 . Y) ɡɚɦɿɫɬɶ (X1 X2 X3 ... Xk) 

 

ȼ ɰɶɨɦɭ ɡɚɩɢɫɿ X1 ɿ X2 ɩɟɪɲɿ ɞɜɚ ɟɥɟɦɟɧɬɢ ɫɩɢɫɤɭ X, ɚ Y-ɡɚɥɢɲɨɤ ɫɩɢɫɤɭ 
(X3 ... Xk). 

ȱɧɨɞɿ ɡɪɭɱɧɿɲɟ ɩɪɢ ɩɨɛɭɞɨɜɿ ɩɚɪ ɟɥɟɦɟɧɬɿɜ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɤɪɚɩɤɨɜɟ 
ɩɨɞɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɨɩɟɪɚɰɿʀ  ɋɈNS, ɚ ɧɟ ɛɭɞɭɜɚɬɢ ɞɜɨɱɥɟɧɢ. ȼɢɛɿɪ 
ɩɨɞɚɧɧɹ – ɰɟ ɫɩɪɚɜɚ ɫɦɚɤɭ. Ⱥɥɟ ɫɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɬɨɱɤɨɜɿ ɩɚɪɢ ɩɨɬɪɟɛɭɸɬɶ 
ɦɟɧɲɟ ɩɚɦ'ɹɬɿ ɩɪɢ ɦɚɲɢɧɧɿɣ ɪɟɚɥɿɡɚɰɿʀ, ɯɨɱɚ ɜɟɪɫɿɹ ɡ ɞɜɨɱɥɟɧɚɦɢ ɦɨɠɟ ɛɭɬɢ 
ɛɿɥɶɲ ɧɚɝɥɹɞɧɨɸ ɿ ɱɿɬɤɨɸ, ɤɨɥɢ ɩɚɪɢ ɭɬɜɨɪɸɸɬɶ ɡ ɡɚɝɚɥɶɧɢɯ S-ɜɢɪɚɡɿɜ, ɚ ɧɟ ɡ 
ɚɬɨɦɿɜ. 

ɉɨɪɿɜɧɹєɦɨ 
((X . A) (Y . (B . A))(Z . NIL)) 

ɡ ɜɢɪɚɡɨɦ 
((X . A) (Y B . C) (Z)), 

ɹɤɢɣ є ɫɤɨɪɨɱɟɧɨɸ ɮɨɪɦɨɸ ɫɩɢɫɤɭ ɭ ɤɪɚɩɤɨɜɨɦɭ ɩɨɞɚɧɧɿ. ɉɪɢ ɜɢɞɪɭɤɭ  S-
ɜɢɪɚɡɭ  ɜɢɛɢɪɚєɬɶɫɹ  ɧɚɣɤɨɪɨɬɲɚ  ɮɨɪɦɚ S-ɜɢɪɚɡɭ. 

Ɍɟɩɟɪ ɩɿɞ S-ɜɢɪɚɡɨɦ ɦɢ ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ ɚɛɨ ɚɬɨɦ, ɚɛɨ ɤɪɚɩɤɨɜɭ ɩɚɪɭ  
ɞɜɨɯ  S-ɜɢɪɚɡɿɜ – ɪɟɡɭɥɶɬɚɬ ɨɩɟɪɚɰɿʀ cons. Ɍɨɦɭ ɩɪɢ ɩɨɛɭɞɨɜɿ ɮɭɧɤɰɿɣ ɜɿɞ S - 
ɜɢɪɚɡɿɜ,  ɧɚ ɩɪɨɬɢɜɚɝɭ ɫɩɢɫɤɚɦ, ɦɚєɦɨ ɿɧɲɢɣ ɚɧɚɥɿɡ ɜɢɩɚɞɤɿɜ. 
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ɉɨɛɭɞɭєɦɨ ɮɭɧɤɰɿɸ  ɪɨɡɦɿɪ(S), ɹɤɚ  ɜɢɪɚɯɨɜɭє  ɤɿɥɶɤɿɫɬɶ  ɚɬɨɦɿɜ  ɜ S-
ɜɢɪɚɡɿ. Ɇɚєɦɨ ɬɚɤɢɣ ɚɥɝɨɪɢɬɦ: 

        
            ɜɢɩɚɞɨɤ 1)  S-ɚɬɨɦ 
                              ɪɨɡɦɿɪ (S) = 1 
            ɜɢɩɚɞɨɤ 2)  S ɧɟ є ɚɬɨɦ 
                            ɧɟɯɚɣ  ɪɨɡɦɿɪ (car (S)) = m 

                            ɿ  ɪɨɡɦɿɪ (cdr (S)) = n 

                            ɬɨɞɿ  ɪɨɡɦɿɪ(S) = m + n 

 
Ɉɬɠɟ, ɦɢ ɩɨɛɭɞɭɜɚɥɢ ɮɭɧɤɰɿɸ 
 

ɪɨɡɦɿɪ (S) = ɹɤɳɨ  ɚɬɨɦ (S)  ɬɨ 1 ɿɧɚɤɲɟ 
                                       ɩɥɸɫ (ɪɨɡɦɿɪ (car (S), ɪɨɡɦɿɪ (cdr (S)) 

 

ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ,  ɳɨ  ɩɪɢ  ɬɚɤɨɦɭ  ɨɡɧɚɱɟɧɧɿ  ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɮɭɧɤɰɿʀ 
ɪɨɡɦɿɪ ɞɨ ɫɤɥɚɞɧɨɝɨ ɫɩɢɫɤɭ ɜɪɚɯɨɜɭɜɚɬɢɦɭɬɶ ɚɬɨɦɢ NIL, ɹɤɢɦɢ ɡɚɤɿɧɱɭєɬɶɫɹ 
ɤɨɠɧɢɣ ɫɩɢɫɨɤ. 

 Ɇɚɸɱɢ ɚɧɚɥɿɡ ɜɢɩɚɞɤɿɜ ɜɿɞ ɡɚɝɚɥɶɧɢɯ S-ɜɢɪɚɡɿɜ, ɦɢ ɦɨɠɟɦɨ 
ɩɨɛɭɞɭɜɚɬɢ ɩɪɟɞɢɤɚɬ ɬɨɬɨɠɧɿɫɬь (x, y), ɹɤɢɣ ɩɨɪɿɜɧɸє ɞɨɜɿɥɶɧɿ S-ɜɢɪɚɡɢ ɿ 
ɜɢɞɚє ɡɧɚɱɟɧɧɹ Ɍ,  ɹɤɳɨ x i y є ɬɨɬɨɠɧɢɦɢ (ɬɨɛɬɨ ɜ ɧɢɯ ɧɚ ɨɞɧɢɯ ɿ ɬɢɯ ɠɟ 
ɦɿɫɰɹɯ ɫɬɨɹɬɶ ɨɞɧɚɤɨɜɿ ɚɬɨɦɢ), ɿ ɡɧɚɱɟɧɧɹ NIL ɜ ɩɪɨɬɢɜɧɨɦɭ ɪɚɡɿ. ɇɟ 
ɡɭɩɢɧɹɸɱɢɫɶ ɧɚ ɚɥɝɨɪɢɬɦɿ ɩɨɛɭɞɨɜɢ  ɰɿєʀ  ɮɭɧɤɰɿʀ, ɧɚɜɟɞɟɦɨ ʀʀ ɮɭɧɤɰɿɨɧɚɥɶɧɟ 
ɨɡɧɚɱɟɧɧɹ: 

         

        ɬɨɬɨɠɧɿɫɬь (S) = ɹɤɳɨ ɚɬɨɦ (x) ɬɨ ɪɿɜɧɨ (x, y) ɿɧɚɤɲɟ 
                                     ɹɤɳɨ ɚɬɨɦ (y) ɬɨ ɪɿɜɧɨ (x, y) ɿɧɚɤɲɟ 
                                     ɹɤɳɨ ɬɨɬɨɠɧɿɫɬь (car (x), car (y))  ɬɨ 
                                                ɬɨɬɨɠɧɿɫɬь (cdr (x), cdr(y)) 

                                                ɿɧɚɤɲɟ NIL 

 

ɐɹ ɮɭɧɤɰɿɹ є ɭɡɚɝɚɥɶɧɟɧɧɹɦ ɩɪɟɞɢɤɚɬɚ ɪɿɜɧɨ (x, y), ɹɤɢɣ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ, ɹɤɳɨ ɨɞɢɧ ɿɡ ɚɪɝɭɦɟɧɬɿɜ є ɚɬɨɦɨɦ. ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɜ 
ɧɚɜɟɞɟɧɨɦɭ ɜɢɡɧɚɱɟɧɧɿ ɞɪɭɝɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɟɞɢɤɚɬɚ ɪɿɜɧɨ (x, y) ɡɚɜɠɞɢ ɦɚє 
ɡɧɚɱɟɧɧɹ NIL, ɨɫɤɿɥɶɤɢ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭ ɜɢɩɚɞɤɭ, ɹɤɳɨ x ɧɟ є ɚɬɨɦɨɦ. 
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5.2.2. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɤɪɚɩɤɨɜɨɝɨ ɩɨɞɚɧɧɹ ɜɢɪɚɡɿɜ ɞɨ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ 
ɿɧɞɢɜɿɞ 

ɉɪɨɞɟɦɨɧɫɬɪɭєɦɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ  ɤɪɚɩɤɨɜɨɝɨ ɩɨɞɚɧɧɹ ɞɥɹ 
ɩɨɤɪɚɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɧɚ ɩɪɢɤɥɚɞɿ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ  ɿɧɞɢɜɿɞ (ɏ), ɹɤɚ ɿɡ 
ɡɚɝɚɥɶɧɨɝɨ S-ɜɢɪɚɡɭ ɮɨɪɦɭє ɦɧɨɠɢɧɭ ɚɬɨɦɿɜ, ɹɤɿ ɜ ɏ ɜɯɨɞɹɬɶ ɥɢɲɟ ɨɞɢɧ ɪɚɡ. 
ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɡɜɢɱɚɣɧɢɣ  ɚɧɚɥɿɡ ɦɨɠɥɢɜɢɯ ɜɢɩɚɞɤɿɜ, ɩɪɢɯɨɞɢɦɨ ɞɨ 
ɚɥɝɨɪɢɬɦɭ: 

  
       ɜɢɩɚɞɨɤ 1)  ɏ є ɚɬɨɦ  
      ɿɧɞɢɜɿɞ (ɏ) = cons (S, NIL) 

       ɜɢɩɚɞɨɤ 2)  ɏ ɧɟ є ɚɬɨɦ 
                        ɧɟɯɚɣ  ɿɧɞɢɜɿɞ (car (ɏ)) = A 

                               ɿ  ɿɧɞɢɜɿɞ (cdr (ɏ)) = B 

                               ɿ  ɦɧɨɠɢɧɚ (car (X)) = C 

                               ɿ  ɦɧɨɠɢɧɚ (cdr (X)) = D 

 ɬɨɞɿ  ɿɧɞɢɜɿɞ (X) = ɨɛ'єɞɧɚɬɢ (ɪɿɡɧɢɰɹ (A, D), ɪɿɡɧɢɰɹ (B, C)) 

 

ɇɚɜɟɞɟɧɢɣ ɚɥɝɨɪɢɬɦ  ɩɨɬɪɟɛɭє  ɞɟɹɤɨɝɨ ɩɨɹɫɧɟɧɧɹ.  ȼɢɩɚɞɨɤ 1, ɹɤɳɨ S – 
ɚɬɨɦ є ɬɪɢɜɿɚɥɶɧɢɦ. ȼ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ ɞɨɩɭɫɤɚєɦɨ, ɳɨ ɦɧɨɠɢɧɚ 
ɿɧɞɢɜɿɞɭɭɦɿɜ ɨɛɱɢɫɥɟɧɚ ɞɥɹ CAR (ɏ) ɿ CDR (X). Ɉɫɬɚɬɨɱɧɢɣ ɪɟɡɭɥɶɬɚɬ ɧɟ 
ɦɨɠɟ ɛɭɬɢ ɩɪɨɫɬɢɦ ɨɛ'єɞɧɚɧɧɹɦ A ɿ B, ɨɫɤɿɥɶɤɢ ɜ ɧɟʀ ɩɨɩɚɞɭɬɶ ɟɥɟɦɟɧɬɢ, ɹɤɿ є 
ɫɩɿɥɶɧɢɦɢ ɞɥɹ A ɿ B, ɛɨ ɹɤɳɨ ɹɤɢɣɫɶ ɟɥɟɦɟɧɬ ɡɭɫɬɪɿɜɫɹ ɨɞɢɧ ɪɚɡ ɜ CAR (X) ɿ 
ɞɜɿɱɿ ɜ CDR (X), ɬɨ ɜɿɧ ɛɭɞɟ ɜ ɦɧɨɠɢɧɿ A ɿ ɣɨɝɨ ɧɟ ɛɭɞɟ ɜ ɦɧɨɠɢɧɿ B. ɨɬɠɟ,  
ɟɥɟɦɟɧɬ, ɹɤɢɣ ɬɪɢɱɿ ɡɭɫɬɪɿɜɫɹ ɜ ɫɩɢɫɤɭ ɏ, ɦɨɠɟ ɩɨɬɪɚɩɢɬɢ ɜ ɨɫɬɚɧɧɿɣ ɫɩɢɫɨɤ. 
Ɏɚɤɬɢɱɧɨ, ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ  ɿɧɞɢɜɿɞ(ɏ), ɧɚɦ ɬɪɟɛɚ ɜɡɹɬɢ ɭɫɿ 
ɟɥɟɦɟɧɬɢ ɡ A,  ɹɤɢɯ ɧɟ ɦɚє ɜ ɫɩɢɫɤɭ CDR (X) ɿ ɬɿ ɡ B, ɹɤɢɯ ɧɟɦɚє ɜ ɫɩɢɫɤɭ 
CAR (X). 

Ⱦɥɹ ɡɚɤɿɧɱɟɧɧɹ ɨɩɢɫɭ  ɩɪɨɝɪɚɦɢ  ɞɨɩɭɫɤɚєɦɨ  ɿɫɧɭɜɚɧɧɹ  ɬɪɶɨɯ ɮɭɧɤɰɿɣ:  
ɦɧɨɠɢɧɚ (S), ɹɤɚ ɮɨɪɦɭє ɦɧɨɠɢɧɭ ɚɬɨɦɿɜ ɿɡ ɡɚɝɚɥɶɧɨɝɨ S-ɜɢɪɚɡɭ; ɨɛ'єɞɧɚɬɢ 

(U, V), ɹɤɚ ɮɨɪɦɭє ɦɧɨɠɢɧɭ ɚɬɨɦɿɜ ɡ ɏ, ɹɤɿ ɜɯɨɞɹɬɶ ɚɛɨ ɜ ɦɧɨɠɢɧɭ U ɚɛɨ ɜ 
ɦɧɨɠɢɧɭ V; ɪɿɡɧɢɰɹ (U, V), ɹɤɚ ɮɨɪɦɭє ɦɧɨɠɢɧɭ ɚɬɨɦɿɜ ɡ ɏ, ɹɤɿ ɧɟ ɜɯɨɞɹɬɶ ɜ 
U. ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɤɨɠɟɧ ɚɬɨɦ ɡ A ɜɯɨɞɢɬɶ ɿ ɜ ɋ, ɚɧɚɥɨɝɿɱɧɨ, ɤɨɠɟɧ ɿɡ B 
ɜɯɨɞɢɬɶ ɿ ɜ D.  Ɍɨɞɿ ɦɧɨɠɢɧɢ ɪɿɡɧɢɰɹ (A, D), ɬɚ  ɪɿɡɧɢɰɹ (B, C) ɧɟ ɦɚɸɬɶ 
ɫɩɿɥɶɧɢɯ ɟɥɟɦɟɧɬɿɜ. 

Ɍɟɩɟɪ ɞɚɦɨ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɿɧɞɢɜɿɞ(ɏ) ɿ ɜɫɿɯ ɩɿɞɮɭɧɤɰɿɣ, ɳɨ 
ɞɨ ɧɟʀ ɜɯɨɞɹɬɶ : 
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ɿɧɞɢɜɿɞ (ɏ)  ɹɤɳɨ ɚɬɨɦ (ɏ) ɬɨ cons (X, NIL)  ɿɧɚɤɲɟ 
                  ɨɛ'єɞɧɚɬɢ (ɪɿɡɧɢɰɹ (ɿɧɞɢɜɿɞ (car (X)), ɦɧɨɠɢɧɚ (cdr (X))), 

                               ɪɿɡɧɢɰɹ (ɿɧɞɢɜɿɞ (cdr (X)), ɦɧɨɠɢɧɚ (car (X)))). 

 ɦɧɨɠɢɧɚ (ɏ)  ɹɤɳɨ ɚɬɨɦ (ɏ) ɬɨ cons (X, NIL)  ɿɧɚɤɲɟ 
                     ɨɛ'єɞɧɚɬɢ (ɦɧɨɠɢɧɚ (car (X)), ɦɧɨɠɢɧɚ (cdr (X))). 

 ɨɛ'єɞɧɚɬɢ (U, V)  ɹɤɳɨ ɪɿɜɧɨ (U, NIL) ɬɨ V ɿɧɚɤɲɟ 
                            {ɧɟɯɚɣ Z = ɨɛ'єɞɧɚɬɢ (cdr (A), V) 

                             ɹɤɳɨ  ɟɥɟɦɟɧɬ (car (U), Z)  ɬɨ Z 

                             ɿɧɚɤɲɟ cons (car (U), Z) }. 

 ɪɿɡɧɢɰɹ (U, V)  ɹɤɳɨ ɪɿɜɧɨ (U, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
                         {ɧɟɯɚɣ Z = ɪɿɡɧɢɰɹ (cdr (U), V) 

                          ɹɤɳɨ  ɟɥɟɦɟɧɬ (car (U), V) )  ɬɨ Z 

                          ɿɧɚɤɲɟ cons (car (U), Z) } 

 

ɐɹ ɩɪɨɝɪɚɦɚ  ɿɥɸɫɬɪɭє ɤɿɥɶɤɚ ɜɢɞɿɜ ɧɟɟɮɟɤɬɢɜɧɨɫɬɿ. Ɂɨɤɪɟɦɚ, ɰɟ 
ɫɬɨɫɭєɬɶɫɹ ɬɨɝɨ, ɹɤ ɮɭɧɤɰɿɹ  ɦɧɨɠɢɧɚ ɜɢɤɥɢɤɚєɬɶɫɹ ɮɭɧɤɰɿєɸ  ɿɧɞɢɜɿɞ (X).  
Ⱦɨɫɥɿɞɠɭɸɱɢ ɜɢɤɥɢɤ  ɿɧɞɢɜɿɞ (car (X)) ɛɚɱɢɦɨ, ɳɨ ɫɥɿɞ ɜɢɪɚɯɭɜɚɬɢ  
ɦɧɨɠɢɧɚ (cdr (car (X)))  ɿ  ɦɧɨɠɢɧɚ (car (car (X))).  Ⱥɧɚɥɨɝɿɱɧɨ ɬɚɤɢɯ ɫɚɦɢɯ 
ɨɛɱɢɫɥɟɧɶ ɩɨɬɪɟɛɭє ɜɢɤɥɢɤ ɦɧɨɠɢɧɚ (car (X)).  Ɉɬɠɟ ɨɞɧɿ ɣ ɬɿ ɫɚɦɿ ɞɨɫɢɬɶ 
ɞɨɜɝɿ ɨɛɱɢɫɥɟɧɧɹ ɜɢɤɨɧɭɸɬɶɫɹ ɞɜɿɱɿ. 

ɐɸ ɧɟɟɮɟɤɬɢɜɧɿɫɬɶ ɦɨɠɧɚ ɭɫɭɧɭɬɢ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɚɪɚɦɟɬɪɢ 
ɧɚɝɪɨɦɚɞɠɟɧɧɹ. ȼɢɡɧɚɱɢɦɨ ɩɿɞɮɭɧɤɰɿɸ  ɿɧɞ (ɏ, a, b), ɡɚɫɬɨɫɨɜɭɸɱɢ ɩɚɪɚɦɟɬɪ 
a ɞɥɹ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɚɬɨɦɿɜ, ɹɤɿ ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɜ ɏ ɛɿɥɶɲɟ ɧɿɠ ɨɞɢɧ ɪɚɡ, ɚ ɜ b 
ɧɚɝɪɨɦɚɞɠɭɸɱɢ ɚɬɨɦɢ, ɹɤɿ ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɜ ɏ ɥɢɲɟ ɨɞɢɧ ɪɚɡ. 

Ⱥɧɚɥɿɡɭɸɱɢ ɦɨɠɥɢɜɿ ɜɢɩɚɞɤɢ, ɩɪɢɯɨɞɢɦɨ ɞɨ ɬɚɤɨɝɨ ɚɥɝɨɪɢɬɦɭ: 
 

 ɜɢɩɚɞɨɤ 1)   X - ɚɬɨɦ 
           ɩɿɞɜɢɩɚɞɨɤ  1.1)  X  ɜɯɨɞɢɬɶ ɜ  a 
                                    ɿɧɞ (X ) = cons (a, b) 

           ɩɿɞɜɢɩɚɞɨɤ  1.2)  X  ɧɟ ɜɯɨɞɢɬɶ ɜ ɚ 
                ɩɿɞɜɢɩɚɞɨɤ 1.2.1) X ɜɯɨɞɢɬɶ ɜ b 
                                         ɿɧɞ (X) = ɫons (cons (X, a), ɜɢɤɪɟɫ (X, b)) 

                ɩɿɞɜɢɩɚɞɨɤ 1.2.2) X ɧɟ ɜɯɨɞɢɬɶ ɜ b 
                                       ɿɧɞ (X) = cons (a, cons (X, b)) 
 ɜɢɩɚɞɨɤ 2)   X ɧɟ ɚɬɨɦ 
                         ɧɟɯɚɣ (c.d)= ɿɧɞ (ɫar (X), a, b) 
                           ɬɨɞɿ  ɿɧɞ (X, a, b) = ɿɧɞ (cdr (X), c, d) 
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ȼɢɩɚɞɨɤ 1) є ɨɱɟɜɢɞɧɢɦ ɿ ɧɟ ɩɨɬɪɟɛɭє  ɤɨɦɟɧɬɚɪɿʀɜ. ɍ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ 
ɦɚєɦɨ  ɫɩɪɚɜɭ  ɡ ɧɟ ɩɪɟɩɚɪɨɜɚɧɨɸ ɫɬɪɭɤɬɭɪɨɸ. ȼɢɤɥɢɤ  ɿɧɞ (car(X), a, b) 

ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɨɞɧɨɤɪɚɬɧɨ ɿ ɛɚɝɚɬɨɤɪɚɬɧɨ 
ɩɨɜɬɨɪɸɜɚɧɢɯ ɚɬɨɦɿɜ ɜ car (s), ɹɤɿ ɞɨɞɚɸɬɶ ɞɨ ɫɩɢɫɤɭ b ɬɚ ɚ, ɮɨɪɦɭɸɱɢ 
ɦɧɨɠɢɧɢ d ɿ c. Ⱥ ɞɚɥɿ ɨɱɟɜɢɞɧɢɦ ɫɩɨɫɨɛɨɦ  ɜɢɤɥɢɤɚєɬɶɫɹ  ɿɧɞ (cdr (X), c, d). 
Ɍɭɬ  ɬɚɤɨɠ ɜɢɤɨɪɢɫɬɚɧɚ ɮɭɧɤɰɿɹ   ɜɢɤɪɟɫ (x, y), ɹɤɚ ɡɧɢɳɭє ɟɥɟɦɟɧɬ X ɿɡ 
ɫɩɢɫɤɭ Y. 

Ɉɬɠɟ, ɦɢ ɩɨɛɭɞɭɜɚɥɢ ɬɚɤɭ ɮɭɧɤɰɿɸ: 
 
  ɿɧɞɢɜɿɞ (X) = cdr( ɿɧɞ (X, NIL, NIL)) 

  ɿɧɞ (X, a, b) = ɹɤɳɨ ɚɬɨɦ (X), ɬɨ  
          ɹɤɳɨ ɟɥɟɦɟɧɬ (X, a) ɬɨ cons (a, b), ɿɧɚɤɲɟ 
                    ɹɤɳɨ ɟɥɟɦɟɧɬ (X, b) ɬɨ cons (cons (X, a), ɜɢɤɪɟɫ (X, b)) 

                              ɿɧɚɤɲɟ cons (a, cons (X, b)) ɿɧɚɤɲɟ 
                              {ɧɟɯɚɣ p = ɿɧɞ (car (X), a, b) 

                                              ɿɧɞ (cdr (X), car (p), cdr (p)) } 

              ɜɢɤɪɟɫ (X, Y) = ɹɤɳɨ ɪɿɜɧɨ (Y, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
                                     ɹɤɳɨ ɪɿɜɧɨ (car (Y), X) ɬɨ cdr (Y) ɿɧɚɤɲɟ 
                                              cons (car (Y), ɜɢɤɪɟɫ (X, cdr (Y))). 

 

5.2.3. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɮɭɧɤɰɿɣ ɞɥɹ ɩɨɞɚɧɧɹ ɦɧɨɠɢɧ ɞɚɧɢɯ 
Ɋɨɡɝɥɹɧɟɦɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɧɨɠɢɧ a ɿ b ɭ ɜɢɡɧɚɱɟɧɧɿ ɮɭɧɤɰɿʀ ɿɧɞ (s, a, 

b). Ɇɧɨɠɢɧɚ a ɞɨɫɥɿɞɠɭєɬɶɫɹ ɮɭɧɤɰɿєɸ ɟɥɟɦɟɧɬ ɿ ɩɨɩɨɜɧɸєɬɶɫɹ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɮɭɧɤɰɿʀ cons. ɍ ɦɧɨɠɢɧɿ b ɚɧɚɥɨɝɿɱɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɲɭɤ ɬɚ 
ɩɨɩɨɜɧɟɧɧɹ, ɚ ɿɧɨɞɿ ɜɨɧɚ ɿ ɡɦɟɧɲɭєɬɶɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɮɭɧɤɰɿʀ ɜɢɤɪɟɫɥɢɬɢ. 
ȼ ɤɿɧɰɟɜɨɦɭ ɩɿɞɫɭɦɤɭ ɧɚɫ ɰɿɤɚɜɢɬɶ  ɬɿɥɶɤɢ ɦɧɨɠɢɧɚ b, ɚ ɬɨɦɭ є ɩɟɜɧɚ ɫɜɨɛɨɞɚ 
ɭ ɜɢɛɨɪɿ ɩɨɞɚɧɧɹ ɞɥɹ ɦɧɨɠɢɧɢ a. Ȼɭɞɟɦɨ ɩɨɞɚɜɚɬɢ ɦɧɨɠɢɧɭ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɮɭɧɤɰɿʀ. 

ɉɿɞ ɦɧɨɠɢɧɨɸ ɦɢ ɪɨɡɭɦɿєɦɨ ɫɩɢɫɨɤ ɚɬɨɦɿɜ ɛɟɡ ɩɨɜɬɨɪɟɧɶ.  
ɉɪɢɩɭɫɬɢɦɨ, ɳɨ s – ɫɩɢɫɨɤ, ɹɤɢɣ є ɦɧɨɠɢɧɨɸ. Ɇɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ f  ɡ 
ɬɚɤɨɸ ɜɥɚɫɬɢɜɿɫɬɸ 

 
f (x) = ɟɥɟɦɟɧɬ (x, s) 

 

ɿ ɜɢɤɨɪɢɫɬɚɬɢ f ɞɥɹ ɩɨɞɚɧɧɹ ɦɧɨɠɢɧɢ ɡɚɦɿɫɬɶ  s. Ɉɱɟɜɢɞɧɨ, ɳɨ ɧɟ ɜɫɿ ɨɩɟɪɚɰɿʀ 
ɧɚɞ ɦɧɨɠɢɧɚɦɢ ɦɨɠɧɚ ɩɟɪɟɧɟɫɬɢ ɧɚ  f.  Ⱥɥɟ ɞɟɹɤɿ ɡ ɧɢɯ ɦɨɠɧɚ.  Ɍɚɤ, ɹɤɳɨ ɦɢ 
ɯɨɱɟɦɨ ɦɧɨɠɢɧɭ s ɩɨɩɨɜɧɢɬɢ ɟɥɟɦɟɧɬɨɦ x, ɩɪɨ ɹɤɢɣ ɜɿɞɨɦɨ, ɳɨ ɜɿɧ ɧɟ 
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ɜɯɨɞɢɬɶ ɜ s, ɬɨ ɡɚɩɢɫɭєɦɨ cons (x, s). Ɇɚɸɱɢ ɮɭɧɤɰɿɸ  f, ɦɨɠɧɚ ɞɚɬɢ 
ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ, ɹɤɟ ɜɟɞɟ ɫɟɛɟ ɹɤ ɮɭɧɤɰɿɹ ɟɥɟɦɟɧɬ ɞɥɹ ɪɨɡɲɢɪɟɧɨʀ 
ɦɧɨɠɢɧɢ 

 (y) ɹɤɳɨ  ɪɿɜɧɨ (y, x)  ɬɨ Ɍ ɿɧɚɤɲɟ f(y). 

 

ɐɟɣ -ɜɢɪɚɡ ɨɡɧɚɱɚє ɮɭɧɤɰɿɸ, ɹɤɚ, ɛɭɞɭɱɢ ɡɚɫɬɨɫɨɜɚɧɨɸ ɞɨ ɫɜɨɝɨ 
ɚɪɝɭɦɟɧɬɭ y, ɜɢɞɚє ɡɧɚɱɟɧɧɹ Ɍ, ɹɤɳɨ y є ɚɛɨ x ɚɛɨ ɟɥɟɦɟɧɬ ɦɧɨɠɢɧɢ s. Ɍɨɦɭ, 

ɨɫɬɚɧɧɿɣ -ɜɢɪɚɡ є ɦɧɨɠɢɧɨɸ, ɹɤɚ є ɪɨɡɲɢɪɟɧɧɹɦ ɦɧɨɠɢɧɢ, ɫɬɜɨɪɟɧɨʀ 
ɮɭɧɤɰɿєɸ  f (x), ɜ ɹɤɭ ɜɤɥɸɱɟɧɨ ɟɥɟɦɟɧɬ x. ɉɨɪɨɠɧɸ ɦɧɨɠɢɧɭ ɦɨɠɧɚ ɩɨɞɚɬɢ 

ɹɤ (y) NIL,  ɨɫɤɿɥɶɤɢ ɧɿɹɤɢɣ ɚɬɨɦ ɧɟ ɦɨɠɟ ɛɭɬɢ ɟɥɟɦɟɧɬɨɦ ɩɨɪɨɠɧɶɨɝɨ 
ɫɩɢɫɤɭ. Ɍɟɩɟɪ ɦɢ ɦɨɠɟɦɨ ɩɟɪɟɜɢɡɧɚɱɢɬɢ  ɮɭɧɤɰɿɸ 

 
 ɿɧɞɢɜɿɞ (x):  ɿɧɞ (x, a, b) = ɹɤɳɨ ɚɬɨɦ (x) ɬɨ ɹɤɳɨ 
                         a (x) ɬɨ cons (a, b) ɿɧɚɤɲɟ ɹɤɳɨ 
                         ɟɥɟɦɟɧɬ (x, b) ɬɨ cons ({ (y) ɹɤɳɨ ɪɿɜɧɨ (x, y) ɬɨ Ɍ 

                         ɿɧɚɤɲɟ a(y)},  ɜɢɤɪɟɫɥɢɬɢ (x, b) ɿɧɚɤɲɟ 
                         cons (a, cons (x, b)) ɿɧɚɤɲɟ 
                         {ɧɟɯɚɣ p = ɿɧɞ (car (x), a, b) 

                                         ɿɧɞ (cdr (x), car (p), cdr (p))} 

 

ɉɨ ɫɭɬɿ, ɦɢ ɦɚєɦɨ ɥɢɲɟ ɬɪɢ ɡɦɿɧɢ ɜ ɨɡɧɚɱɟɧɧɿ ɮɭɧɤɰɿʀ. ɉɨɪɨɠɧɹ 
ɦɧɨɠɢɧɚ NIL ɡɚɦɿɧɹєɬɶɫɹ ɮɭɧɤɰɿєɸ (y) NIL, ɜɢɤɥɢɤ  ɟɥɟɦɟɧɬ (x, a) 

ɡɚɦɿɧɸєɬɶɫɹ ɜɢɤɥɢɤɨɦ  a (x) ɿ  ɜɢɤɥɢɤ  cons(  x,a)  ɡɚɦɿɧɸєɬɶɫɹ  ɧɚ { (y) ɹɤɳɨ 
ɪɿɜɧɨ (x, y) ɬɨ Ɍ ɿɧɚɤɲɟ a (y)}. ȼ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɜ ɩɚɪɿ, ɹɤɚ ɜɢɞɚєɬɶɫɹ ɹɤ 
ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿʀ  ɿɧɞ (x, a, b) ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ є ɮɭɧɤɰɿєɸ.  ɐɹ  ɦɨɠɥɢɜɿɫɬɶ 
ɜɤɥɸɱɚɬɢ ɮɭɧɤɰɿʀ ɜ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ ɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀɯ ɡɚɦɿɫɬɶ ɫɬɪɭɤɬɭɪ 
ɞɚɧɢɯ є ɧɚɞɡɜɢɱɚɣɧɨ ɩɨɬɭɠɧɢɦ ɡɚɫɨɛɨɦ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 
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5.2.4 Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 
1. ɉɨɧɹɬɬɹ ɩɪɨ ɤɪɚɩɤɨɜɟ ɩɨɞɚɧɧɹ  S-ɜɢɪɚɡɿɜ. 
2. ɋɮɨɪɦɭɜɚɬɢ ɩɪɚɜɢɥɚ ɫɩɪɨɳɟɧɧɹ S-ɜɢɪɚɡɿɜ  ɜ  ɤɪɚɩɤɨɜɨɦɭ  ʀɯ 

ɩɨɞɚɧɧɿ. 
3. Ɂɚɩɢɫɚɬɢ ɜɫɿ ɦɨɠɥɢɜɿ ɟɤɜɿɜɚɥɟɧɬɧɿ ɩɨɞɚɧɧɹ ɜɢɪɚɡɭ (A . (B . (C . NIL))) 
4. Ɇɨɞɢɮɿɤɭɜɚɬɢ ɮɭɧɤɰɿɸ  ɪɨɡɦɿɪ  (x) ɬɚɤ, ɳɨɛ ɩɪɢ ɩɿɞɪɚɯɭɧɤɭ 

ɤɿɥɶɤɨɫɬɿ  ɟɥɟɦɟɧɬɿɜ ɜ ɫɩɢɫɤɚɯ ɧɟ ɜɪɚɯɨɜɭɜɚɜɫɹ ɚɬɨɦ NIL, ɹɤɢɦ ɡɚɤɿɧɱɭєɬɶɫɹ 
ɤɨɠɟɧ ɜɤɥɚɞɟɧɢɣ ɫɩɢɫɨɤ. 

5. Ɂɚɩɢɫɚɬɢ  ɮɭɧɤɰɿʀ  ɬɨɬɨɠɧɿɫɬь (x, y),  ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɥɨɤɚɥɶɧɭ 
ɮɨɪɦɭ ɧɟɯɚɣ. ɉɨɪɿɜɧɹɬɢ ʀʀ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡ ɜɢɳɟɧɚɜɟɞɟɧɢɦ ɨɡɧɚɱɟɧɧɹɦ. 

6. ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ  ɿɧɞɢɜɿɞɭɦ (x), ɹɤɚ ɮɨɪɦɭє ɦɧɨɠɢɧɭ ɬɿɥɶɤɢ ɡ 
ɬɢɯ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɜ x ɥɢɲɟ ɨɞɢɧ ɪɚɡ, ɞɟ x – ɩɪɨɫɬɢɣ ɫɩɢɫɨɤ. 

7. ɇɚɜɟɫɬɢ ɚɥɝɨɪɢɬɦ ɩɨɛɭɞɨɜɢ ɬɚ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ 
ɫɢɦɪɿɡɧɢɰɹ (u, v), ɹɤɚ ɮɨɪɦɭє ɦɧɨɠɢɧɭ ɡ ɬɢɯ ɟɥɟɦɟɧɬɿɜ, ɹɤɿ ɜɯɨɞɹɬɶ ɜ u ɚɛɨ 
v, ɚɥɟ ɧɟ ɜɯɨɞɹɬɶ ɜ ɨɛɢɞɜɿ ɦɧɨɠɢɧɢ ɨɞɧɨɱɚɫɧɨ. Ɂɚɩɢɫɚɬɢ S-ɜɢɪɚɡ ɰɿєʀ ɮɭɧɤɰɿʀ. 

8. Ɉɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ ɱɚɫɬɨɬɚ(ɯ, ɤ), ɹɤɚ ɡ ɩɪɨɫɬɨɝɨ ɫɩɢɫɤɭ ɮɨɪɦɭє 
ɫɩɢɫɨɤ ɩɚɪ, ɞɟ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɫɬɨʀɬɶ ɟɥɟɦɟɧɬ ɜɯɿɞɧɨɝɨ ɫɩɢɫɤɭ, ɚ ɧɚ ɞɪɭɝɨɦɭ 
ɤɿɥɶɤɿɫɬɶ ɣɨɝɨ ɜɯɨɞɠɟɧɶ ɭ ɰɟɣ ɫɩɢɫɨɤ. Ɉɡɧɚɱɟɧɧɹ ɞɚɬɢ ɞɜɨɹɤɢɦ ɱɢɧɨɦ: ɭ 
ɜɢɝɥɹɞɿ ɚɫɨɰɿɚɬɢɜɧɨɝɨ ɫɩɢɫɤɭ ɬɚ ɧɚ ɨɫɧɨɜɿ ɤɪɚɩɤɨɜɨɝɨ ɩɨɞɚɧɧɹ. ɉɨɪɿɜɧɹɬɢ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɢɜɟɞɟɧɢɯ ɨɡɧɚɱɟɧɶ. 

 

5.3. ɉɪɨɝɪɚɦɚ ɚɧɚɥɿɡɭ ɪɨɡɦɿɪɧɨɫɬɿ ɚɪɢɮɦɟɬɢɱɧɢɯ ɜɢɪɚɡɿɜ – ɹɤ 

ɩɪɢɤɥɚɞ ɫɬɪɭɤɬɭɪɨɜɚɧɨʀ ɩɨɛɭɞɨɜɢ ɬɚ ɜɿɞɥɚɝɨɞɠɭɜɚɧɧɹ 

ɮɭɧɤɰɿɨɧɚɥьɧɨʀ ɩɪɨɝɪɚɦɢ 

 

5.3.1. ȼɢɛɿɪ ɫɩɨɫɨɛɭ ɩɨɞɚɧɧɹ ɞɚɧɢɯ 
Ⱥɪɢɮɦɟɬɢɱɧɿ ɮɨɪɦɭɥɢ, ɹɤɿ ɨɩɢɫɭɸɬɶ ɹɜɢɳɚ ɪɟɚɥɶɧɨɝɨ ɫɜɿɬɭ, 

ɜɢɪɚɠɚɸɬɶɫɹ ɜ ɬɟɪɦɿɧɚɯ ɜɟɥɢɱɢɧ, ɹɤɿ ɦɚɸɬɶ ɜɿɞɩɨɜɿɞɧɿ ɪɨɡɦɿɪɧɨɫɬɿ. ɐɿ 
ɪɨɡɦɿɪɧɨɫɬɿ ɜɢɪɚɠɚɸɬɶɫɹ ɜ ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ ɨɞɢɧɢɰɹɯ ɦɚɫɢ (Ɇ), ɞɨɜɠɢɧɢ 
(L) ɿ ɱɚɫɭ (Ɍ).  Ɍɨɞɿ ɩɥɨɳɚ ɦɚє ɪɨɡɦɿɪɧɿɫɬɶ L2, ɲɜɢɞɤɿɫɬɶ LT-1. ɉɨɤɢ ɳɨ 
ɧɟɤɪɚɬɧɨɸ ɜɟɥɢɱɢɧɨɸ ɨɞɢɧɢɰɶ ɪɨɡɦɿɪɧɨɫɬɿ ɰɿɤɚɜɢɬɢɫɹ ɧɟ ɛɭɞɟɦɨ. Ⱦɥɹ 
ɩɪɢɤɥɚɞɭ, ɪɿɜɧɹɧɧɹ 

V = U + at 
 

ɦɨɠɟ ɛɭɬɢ ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɬɚɤ.  ȼɟɥɢɱɢɧɢ, ɳɨ ɜɯɨɞɹɬɶ ɜ ɜɢɳɟ ɩɪɢɜɟɞɟɧɭ 
ɮɨɪɦɭɥɭ, ɦɚɸɬɶ ɬɚɤɿ ɪɨɡɦɿɪɧɨɫɬɿ 
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V = LT-1;  U = LT-1;  a = LT-2;  t = T. 
 

əɤ ɛɚɱɢɦɨ, ɪɨɡɦɿɪɧɿɫɬɶ ɚT є LT-1,  ɚ ɬɨɦɭ ɪɨɡɦɿɪɧɨɫɬɿ ɜɟɥɢɱɢɧ ɥɿɜɨʀ ɬɚ 
ɩɪɚɜɨʀ ɱɚɫɬɢɧ ɧɚɲɨʀ ɮɨɪɦɭɥɢ ɡɛɿɝɚɸɬɶɫɹ. ɉɪɢɯɨɞɢɦɨ ɞɨ ɜɢɫɧɨɜɤɭ, ɳɨ 
ɮɨɪɦɭɥɚ є ɩɪɚɜɢɥɶɧɨɸ ɡɚ ɪɨɡɦɿɪɧɿɫɬɸ. 

ɇɟɯɚɣ ɧɚɦ ɩɨɬɪɿɛɧɨ ɧɚɩɢɫɚɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɭ ɩɪɨɝɪɚɦɭ, ɹɤɚ ɛ 
ɡɞɿɣɫɧɸɜɚɥɚ ɚɧɚɥɿɡ ɪɨɡɦɿɪɧɨɫɬɿ. ɉɨ ɫɭɬɿ, ɧɟɨɛɯɿɞɧɨ ɞɚɬɢ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ, 
ɹɤɚ ɹɤ ɚɪɝɭɦɟɧɬ ɫɩɪɢɣɦɚє ɚɪɢɮɦɟɬɢɱɧɢɣ ɜɢɪɚɡ, ɚ ɹɤ ɪɟɡɭɥɶɬɚɬ ɜɢɞɚє ɣɨɝɨ 
ɪɨɡɦɿɪɧɿɫɬɶ. ɉɟɪɲ ɧɿɠ ɩɢɫɚɬɢ ɬɚɤɭ ɩɪɨɝɪɚɦɭ, ɧɟɨɛɯɿɞɧɨ  ɜɢɛɪɚɬɢ  ɩɨɞɚɧɧɹ 
ɚɪɢɮɦɟɬɢɱɧɢɯ ɜɢɪɚɡɿɜ ɿ ɩɨɞɚɧɧɹ ɪɨɡɦɿɪɧɨɫɬɿ ɜɟɥɢɱɢɧ, ɳɨ ɜɯɨɞɹɬɶ ɭ ɜɢɪɚɡ. 
Ɉɛɦɟɠɢɦɨɫɶ ɚɧɚɥɿɡɨɦ ɜɢɪɚɡɿɜ, ɜ ɹɤɿ ɜɯɨɞɹɬɶ ɡɦɿɧɧɿ, ɤɨɧɫɬɚɧɬɢ, ɨɩɟɪɚɰɿʀ +,  -, 
*,  /. 

Ɍɟɩɟɪ ɪɨɡɝɥɹɧɟɦɨ ɫɬɪɭɤɬɭɪɭ ɞɚɧɢɯ ɞɥɹ ɩɨɞɚɧɧɹ ɪɨɡɦɿɪɧɨɫɬɿ. ȼɡɚɝɚɥɿ 
ɪɨɡɦɿɪɧɿɫɬɶ ɦɚє ɮɨɪɦɭ Mn1 Ln2 Tn3, ɞɟ n1, n2, n3 – ɰɿɥɿ ɱɢɫɥɚ, ɹɤɿ ɦɨɠɭɬɶ ɛɭɬɢ 
ɞɨɞɚɬɧɢɦɢ, ɜɿɞ'єɦɧɢɦɢ ɚɛɨ ɞɨɪɿɜɧɸɜɚɬɢ ɧɭɥɸ. Ɍɨɛɬɨ ɪɨɡɦɿɪɧɿɫɬɶ ɦɨɠɟ ɛɭɬɢ 
ɩɨɞɚɧɚ ɬɪɢɟɥɟɦɟɧɬɧɢɦ ɫɩɢɫɤɨɦ. Ɍɚɤ, ɲɜɢɞɤɿɫɬɶ LT-1 ɦɨɠɟ ɛɭɬɢ ɩɨɞɚɧɚ 
ɫɩɢɫɤɨɦ (0  1  -1), ɫɢɥɚ MLT-2 – ɫɩɢɫɤɨɦ (1 1 -2). Ɇɚɸɱɢ ɬɚɤɟ ɩɪɨɫɬɟ ɩɨɞɚɧɧɹ, 
ɪɨɡɩɨɱɧɟɦɨ ɩɨɛɭɞɨɜɭ ɧɚɲɨʀ ɮɭɧɤɰɿʀ ɿ ɩɨɤɚɠɟɦɨ, ɳɨ ɜɨɧɚ ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɫɩɨɫɨɛɭ ɩɨɞɚɧɧɹ ɞɚɧɢɯ. Ⱦɥɹ ɫɩɪɨɳɟɧɧɹ ɚɧɚɥɿɡɭ ɮɨɪɦɭɥ ɜɫɿ ɡɦɿɧɧɿ ɩɟɪɟɧɟɫɟɦɨ 
ɜ ɩɪɚɜɭ ɱɚɫɬɢɧɭ ɿ ɛɭɞɟɦɨ ɚɧɚɥɿɡɭɜɚɬɢ ɥɢɲɟ ɩɪɚɜɭ ɱɚɫɬɢɧɭ. Ɉɱɟɜɢɞɧɨ, 
ɧɟɨɛɯɿɞɧɨ ɡɚɞɚɬɢ ɪɨɡɦɿɪɧɨɫɬɿ ɜɫɿɯ ɡɦɿɧɧɢɯ, ɳɨ ɜɯɨɞɹɬɶ ɜ ɮɨɪɦɭɥɭ ɿ ɞɥɹ ɧɢɯ 
ɬɚɤɨɠ ɧɟɨɛɯɿɞɧɨ ɜɢɛɪɚɬɢ ɫɬɪɭɤɬɭɪɭ ɩɨɞɚɧɧɹ. 

Ɉɱɟɜɢɞɧɨ, ɰɿ ɪɨɡɦɿɪɧɨɫɬɿ ɩɨɜɢɧɧɿ ɛɭɬɢ ɡɚɜɞɚɧɧɿ, ɹɤ ɚɪɝɭɦɟɧɬɢ ɮɭɧɤɰɿɣ  
ɚɧɚɥɿɡɭ,  ɬɚɤ, ɳɨ ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɞɛɚɱɢɬɢ ɫɬɪɭɤɬɭɪɭ ɰɢɯ ɚɪɝɭɦɟɧɬɿɜ. Ɉɫɤɿɥɶɤɢ  
ɤɨɠɧɿɣ ɡɦɿɧɧɿɣ ɜɿɞɩɨɜɿɞɚє єɞɢɧɚ ɪɨɡɦɿɪɧɿɫɬɶ, ɬɨ ɰɟɣ ɮɚɤɬ ɦɨɠɟ ɛɭɬɢ 
ɜɿɞɨɛɪɚɠɟɧɿɣ ɫɩɢɫɤɨɦ ɩɚɪ, ɤɨɠɧɚ ɡ ɹɤɢɯ ɹɜɥɹє ɡɦɿɧɧɭ ɿ ɩɨɜ'ɹɡɚɧɭ ɡ ɧɟɸ 
ɪɨɡɦɿɪɧɿɫɬɶ.  Ɍɚɤɢɣ ɫɩɢɫɨɤ, ɹɤ ɩɪɚɜɢɥɨ, ɧɚɡɢɜɚɸɬɶ ɚɫɨɰɿɚɬɢɜɧɢɦ. ɋɬɪɭɤɬɭɪɚ 
ɞɥɹ ɚɫɨɰɿɚɬɢɜɧɨɝɨ ɫɩɢɫɤɭ ɡ Ʉ ɟɥɟɦɟɧɬɿɜ, ɞɟ V1...VK – ʀɯ ɪɨɡɦɿɪɧɨɫɬɿ 
ɩɨɞɚєɬɶɫɹ ɭ ɬɚɤɨɦɭ ɜɢɝɥɹɞɿ: 

 

 ((V1 d1)(V2 d2)...(VK dK)). 
 

Ɉɫɧɨɜɧɚ ɮɭɧɤɰɿɹ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨʀ ɦɨɠɧɚ ɦɚɧɿɩɭɥɸɜɚɬɢ ɡ ɬɚɤɢɦ 
ɫɩɢɫɤɨɦ – ɰɟ ɮɭɧɤɰɿɹ  ɚɫɨɰ (V, a),  ɞɟ V – ɡɦɿɧɧɚ, ɡɧɚɱɟɧɧɹ ɹɤɨʀ (ɜ ɧɚɲɨɦɭ 
ɜɢɩɚɞɤɭ ɰɟ ɪɨɡɦɿɪɧɿɫɬɶ) ɧɟɨɛɯɿɞɧɨ ɜɢɞɚɬɢ. əɤɳɨ V ɜɯɨɞɢɬɶ ɜ ɫɩɢɫɨɤ ɚ, ɬɨ 
ɦɚєɦɨ 

ɚɫɨɰ (V, a) = ɹɤɳɨ ɪɿɜɧɨ (v, car (a)) ɬɨ car (cdr (car (a)))  

    ɿɧɚɤɲɟ  ɚɫɨɰ (V, cdr (a)). 

 

 

 

 

 

 

 

 

 

 



297 

 ɉɪɢɩɭɫɬɢɜɲɢ, ɳɨ V ɧɟ ɨɛɨɜ'ɹɡɤɨɜɨ ɜɯɨɞɢɬɶ ɜ ɚ, ɦɨɠɧɚ ɜɢɞɚɜɚɬɢ ɞɟɹɤɟ 
ɫɬɚɧɞɚɪɬɧɟ ɡɧɚɱɟɧɧɹ, ɹɤɳɨ ɧɿɹɤɨɝɨ ɚɫɨɰɿɚɬɢɜɧɨɝɨ ɡɜ'ɹɡɤɭ ɧɟ ɛɭɞɟ ɜɢɹɜɥɟɧɨ 
ɦɿɠ ɡɦɿɧɧɨɸ ɚ ɿ ɫɩɢɫɤɨɦ V. Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɰɿєʀ ɦɟɬɢ ɜɢɤɨɪɢɫɬɚєɦɨ ɚɬɨɦ 
ɧɟɨɡɧɚɱɟɧɨɫɬɿ, ɹɤɢɣ ɞɥɹ ɨɩɪɚɰɸɜɚɧɧɹ ɡɚɩɢɫɭ ɩɨɡɧɚɱɢɦɨ !. Ɍɨɞɿ ɮɭɧɤɰɿɹ 
ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɦɿɪɧɨɫɬɿ ɤɨɧɤɪɟɬɧɨʀ ɡɦɿɧɧɨʀ ɩɟɪɟɩɢɲɟɬɶɫɹ ɜ ɬɚɤɨɦɭ ɜɢɝɥɹɞɿ 

 
ɚɫɨɰ (V, a) = ɹɤɳɨ ɪɿɜɧɨ (a, NIL) ɬɨ ! ɿɧɚɤɲɟ 
                                     ɹɤɳɨ ɪɿɜɧɨ (V, car (car (a))) ɬɨ 
                                     car (cdr (car (a))) ɿɧɚɤɲɟ ɚɫɨɰ (V, cdr (a)). 

 

5.3.2. ɉɨɛɭɞɨɜɚ ɨɫɧɨɜɧɨʀ ɮɭɧɤɰɿʀ 
Ɍɟɩɟɪ ɦɨɠɧɚ ɪɨɡɩɨɱɚɬɢ ɩɨɛɭɞɨɜɭ ɨɫɧɨɜɧɨʀ ɮɭɧɤɰɿʀ ɚɧɚɥɿɡɭ, ɜɿɞɤɥɚɜɲɢ 

ɧɚ ɩɿɡɧɿɲɟ ɩɨɛɭɞɨɜɭ ɜɫɿɯ ɩɿɞɮɭɧɤɰɿɣ, ɹɤɿ ɜ ɧɟʀ ɛɭɞɭɬɶ ɜɯɨɞɢɬɢ. ɇɚɡɜɟɦɨ  ɧɚɲɭ  
ɮɭɧɤɰɿɸ   ɚɧɚɥɿɡɭ   ɪɨɡɦɿɪɧɨɫɬɟɣ   ɮɨɪɦɭɥ ɪɨɡɦ (ɟ, ɚ), ɞɟ ɟ – ɰɟ ɜɢɪɚɡ, ɳɨ 
ɩɿɞɥɹɝɚє ɚɧɚɥɿɡɭ, ɚ – ɚɫɨɰɿɚɬɢɜɧɢɣ ɫɩɢɫɨɤ. Ⱦɥɹ ɡɚɩɢɫɭ ɚɥɝɨɪɢɬɦɭ ɩɨɛɭɞɨɜɢ 
ɰɿєʀ ɮɭɧɤɰɿʀ ɧɚɦ ɧɟɨɛɯɿɞɧɨ ɪɨɡɝɥɹɧɭɬɢ ɩ'ɹɬɶ ɜɢɩɚɞɤɿɜ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɩ'ɹɬɶɨɦ ɦɨɠɥɢɜɢɦ ɬɢɩɚɦ ɩɪɚɜɢɥɶɧɢɯ ɚɪɢɮɦɟɬɢɱɧɢɦ ɜɢɪɚɡɿɜ ɟ. ɉɪɢɯɨɞɢɦɨ ɞɨ 
ɬɚɤɨɝɨ  ɚɥɝɨɪɢɬɦɭ ɩɨɛɭɞɨɜɢ ɰɿєʀ ɮɭɧɤɰɿʀ 

            
            ɜɢɩɚɞɨɤ 1) e - ɡɦɿɧɧɚ  ɪɨɡɦ (e, a) =  ɚɫɨɰ (e, a) 
            ɜɢɩɚɞɨɤ 2) e ɦɚє ɮɨɪɦɭ (ɉɅɘɋ ȿ1 ȿ2) 
                     ɧɟɯɚɣ  ɪɨɡɦ (E1, a) = d1 

                                 ɿ  ɪɨɡɦ (E2, a) = d2 

                           ɬɨɞɿ ɹɤɳɨ d1 ɿ d2 ɫɩɿɜɩɚɞɚɸɬь ɬɨ  ɪɨɡɦ (e, a) = d1 

                           ɿɧɚɤɲɟ  ɪɨɡɦ (e, a) = Ɏ 

            ɜɢɩɚɞɨɤ 3) e ɦɚє ɮɨɪɦɭ (Ɇȱɇɍɋ ȿ1 ȿ2) 
                            ɚɧɚɥɨɝɿɱɧɨ ɜɢɩɚɞɤɭ 2) 
            ɜɢɩɚɞɨɤ 4) e ɦɚє ɮɨɪɦɭ (ɆɇɈɀ ȿ1 ȿ2) 
                            ɧɟɯɚɣ  ɪɨɡɦ (E1, a) = d1 

                                   ɿ  ɪɨɡɦ (E2, a) = d2 

                            ɬɨɞɿ  ɪɨɡɦ (e, a) = ɦɧɨɠ (d1, d2) 

            ɜɢɩɚɞɨɤ 5) e ɦɚє ɮɨɪɦɭ (ȾȱɅ ȿ1 ȿ2) 
                       ɧɟɯɚɣ  ɪɨɡɦ (E1, a) = d1 

                                   ɿ  ɪɨɡɦ (E2, a) = d2 

                             ɬɨɞɿ  ɪɨɡɦ (e, a) =  ɞɿɥ (d1, d2) 
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Ɋɨɡɝɥɹɧɭɬɿ ɜɢɩɚɞɤɢ  1-5  є ɚɧɚɥɨɝɿɱɧɿ ɜ ɬɨɦɭ ɜɿɞɧɨɲɟɧɧɿ, ɳɨ ɪɨɡɦɿɪɧɿɫɬɶ 
ɫɤɥɚɞɧɨɝɨ ɜɢɪɚɡɭ є ɮɭɧɤɰɿєɸ ɪɨɡɦɿɪɧɨɫɬɿ  ɣɨɝɨ  ɤɨɦɩɨɧɟɧɬ. Ɏɭɧɤɰɿʀ  ɦɧɨɠ 

(d1, d2) ɿ  ɞɿɥ (d1, d2) ɭ ɜɢɩɚɞɤɚɯ 4) ɿ 5) ɳɟ ɩɿɞɥɹɝɚɸɬɶ ɜɢɡɧɚɱɟɧɧɸ.  Ⱦɥɹ 
ɨɩɟɪɚɰɿɣ ɉɅɘɋ ɬɚ Ɇȱɇɍɋ ɮɭɧɤɰɿɹ ɞɿɥ ɳɨɞɨ ɡɛɿɝɭ ɪɨɡɦɿɪɧɨɫɬɟɣ ɬɚɤɨɠ ɳɟ 
ɧɟɜɢɡɧɚɱɟɧɚ.  ɇɚɡɜɟɦɨ ʀʀ  ɫɩɿɜɩɚɞ (d1, d2) ɿ ɞɚɦɨ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ  ɪɨɡɦ (e, 

a): 
  
ɪɨɡɦ (e, a) = ɹɤɳɨ  ɚɬɨɦ (e) ɬɨ  ɚɫɨɰ (e, a) ɿɧɚɤɲɟ 
                         {ɧɟɯɚɣ d1 =  ɪɨɡɦ (car (cdr (e)), a) 

                                 ɿ d2 =  ɪɨɡɦ (car (cdr (cdr (e))), a) 

                         ɹɤɳɨ car (e) = ɉɅɘɋ ɬɨ 
                         ɹɤɳɨ  ɫɩɿɜɩɚɞ (d1, d2) ɬɨ d1 ɿɧɚɤɲɟ Ɏ 

                         ɿɧɚɤɲɟ ɹɤɳɨ car (e) = ɆІɇɍɋ ɬɨ 
                                    ɹɤɳɨ  ɫɩɿɜɩɚɞ (d1, d2) ɬɨ d1 ɿɧɚɤɲɟ Ɏ 

                          ɿɧɚɤɲɟ ɹɤɳɨ car (e) = ɆɇɈɀ ɬɨ  ɦɧɨɠ (d1, d2) 

                          ɿɧɚɤɲɟ ɹɤɳɨ car (e) = ȾІɅ ɬɨ  ɞɿɥ (d1, d2) 

                          ɿɧɚɤɲɟ Ɏ} 

 

ɋɩɨɫɿɛ ɞɿʀ ɰɿєʀ ɮɭɧɤɰɿʀ ɞɨɫɢɬɶ ɩɪɹɦɨɥɿɧɿɣɧɢɣ. ɋɩɨɱɚɬɤɭ ɩɪɢɫɜɨɸɸɬɶɫɹ 
ɪɨɡɦɿɪɧɨɫɬɿ ɫɚɦɢɦ ɜɧɭɬɪɿɲɧɿɦ ɩɿɞɜɢɪɚɡɚɦ, ɞɚɥɿ –  ɛɿɥɶɲ ɡɨɜɧɿɲɧɿɦ ɿ ɧɚɪɟɲɬɿ 
– ɜɢɡɧɚɱɚєɬɶɫɹ ɪɨɡɦɿɪɧɿɫɬɶ ɜɫɶɨɝɨ ɜɢɪɚɡɭ. 

 
5.3.3. ɉɨɛɭɞɨɜɚ ɞɨɞɚɬɤɨɜɢɯ ɮɭɧɤɰɿɣ 

Ⱦɥɹ ɡɚɤɿɧɱɟɧɧɹ ɩɨɛɭɞɨɜɢ ɰɿєʀ ɮɭɧɤɰɿʀ ɧɟɨɛɯɿɞɧɨ ɩɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿʀ 
ɫɩɿɜɩɚɞ, ɦɧɨɠ, ɞɿɥ. ȼɜɚɠɚɸɱɢ ɡɚɞɚɧɢɦ ɩɨɩɟɪɟɞɧє ɩɨɞɚɧɧɹ ɞɥɹ ɪɨɡɦɿɪɧɨɫɬɟɣ, 
ɩɪɢɯɨɞɢɦɨ ɞɨ ɜɢɡɧɚɱɟɧɶ 

  
 ɫɩɿɜɩɚɞ (d1, d2) = ɹɤɳɨ d1 = Ɏ ɬɨ NIL ɿɧɚɤɲɟ 
                                         ɹɤɳɨ d2 = Ɏ ɬɨ NIL ɿɧɚɤɲɟ 
                                         ɹɤɳɨ ɦɚɫɚ (d1) = ɦɚɫɚ (d2) ɬɨ 
                                         ɹɤɳɨ ɞɨɜɠɢɧɚ (d1) = ɞɨɜɠɢɧɚ (d2) ɬɨ 
                                                 ɱɚɫ (d1) = ɱɚɫ (d2) 

                                         ɿɧɚɤɲɟ NIL 

  ɦɚɫɚ (d) = car (d) 

  ɞɨɜɠɢɧɚ (d) = car (cdr (d)) 

  ɱɚɫ (d) = car (cdr (cdr (d))) 

  ɦɧɨɠ (d1, d2) = ɹɤɳɨ d1 = Ɏ ɬɨ Ɏ ɿɧɚɤɲɟ 
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                                      ɹɤɳɨ d2 = Ɏ ɬɨ Ɏ ɿɧɚɤɲɟ 
                                      ɬɪɿɣɤɚ (ɦɚɫɚ (d1) + ɦɚɫɚ (d2), 

                                      ɞɨɜɠɢɧɚ (d1) + ɞɨɜɠɢɧɚ (d2), 

                                      ɱɚɫ (d1) + ɱɚɫ (d2)) 

  ɞɿɥ (d1, d2) = ɹɤɳɨ d1 = Ɏ ɬɨ Ɏ ɿɧɚɤɲɟ 
                                   ɹɤɳɨ d2 = Ɏ ɬɨ Ɏ ɿɧɚɤɲɟ 
                                   ɬɪɿɣɤɚ (ɦɚɫɚ (d1) - ɦɚɫɚ (d2), 

                                   ɞɨɜɠɢɧɚ (d1) - ɞɨɜɠɢɧɚ (d2), 

                                   ɱɚɫ (d1) - ɱɚɫ (d2) ) 

  ɬɪɿɣɤɚ (x, y, z) = cons (x, cons (y, cons (z, NIL))) 

 

ɐɿ ɜɢɡɧɚɱɟɧɧɹ ɝɨɜɨɪɹɬɶ ɫɚɦɿ ɡɚ ɫɟɛɟ. Ɋɨɡɝɥɹɧɟɦɨ, ɹɤ ɰɿ ɮɭɧɤɰɿʀ 
ɫɩɪɚɜɥɹɸɬɶɫɹ ɡ ɜɢɪɚɡɨɦ 

 

(ɉɅɘɋ U (ɆІɇɍɋ (ɆɇɈɀ A T) V)) 
 

ɩɪɢ ɚɫɨɰɿɚɬɢɜɧɨɦɭ ɫɩɢɫɤɭ 
((U (0 1 -1)) (V (0 1 -1)) (A (0 1 -2)) (T (0 0 1))) 

 

Ɏɭɧɤɰɿɹ  ɪɨɡɦ (e, a)  ɛɭɞɭє ɪɨɡɦɿɪɧɨɫɬɿ, ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥɢɰɿ 
 

ȿ ɪɨɡɦ (ɟ, ɚ) 
U 
A 
T 

(ɦɧɨɠ ȺɌ) 
V 

(Ɇȱɇɍɋ (ɦɧɨɠ (ȺɌ) V) 
(ɉɅɘɋ U (Ɇȱɇɍɋ (ɦɧɨɠ ȺɌ V))) 

(0 1 -1) 
(0 1 -2) 
(0 0 1) 
(0 1 -1) 
(0 1 -1) 
(0 1 -1) 
(0 1 -1) 

  
ɉɪɢ ɜɿɞɥɚɝɨɞɠɟɧɿ ɜɫɿєʀ  ɩɪɨɝɪɚɦɢ  ɧɟɨɛɯɿɞɧɨ  ɡɞɿɣɫɧɢɬɢ  ɜɿɞɥɚɝɨɞɠɟɧɧɹ 

ɤɨɠɧɨʀ ɩɿɞɩɪɨɝɪɚɦɢ ɧɟɡɚɥɟɠɧɨ. Ɉɱɟɜɢɞɧɨ ɮɭɧɤɰɿʀ  ɦɚɫɚ, ɞɨɜɠɢɧɚ, ɱɚɫ,  
ɬɪɿɣɤɚ є ɬɪɢɜɿɚɥɶɧɢɦɢ ɿ ɞɥɹ ɧɢɯ ɬɚɤɟ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɧɟ є ɧɟɨɛɯɿɞɧɟ. Ɉɞɧɚɤ, 
ɮɭɧɤɰɿʀ ɫɩɿɜɩɚɞ, ɦɧɨɠ ɿ ɞɿɥ ɞɟɳɨ ɦɟɧɲ ɬɪɢɜɿɚɥɶɧɿ ɿ ʀɯ ɧɟɡɚɥɟɠɧɚ 
ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɦɚє ɬɭ ɩɟɪɟɜɚɝɭ, ɳɨ ɤɨɥɢ ɩɟɪɟɣɞɟɦɨ ɞɨ ɜɿɞɥɚɞɤɢ ɜɫɿєʀ 
ɩɪɨɝɪɚɦɢ, ɚ ɫɚɦɟ ɮɭɧɤɰɿʀ  ɪɨɡɦ (e, a), ɬɨ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɪɨɛɨɬɭ ɩɿɞɮɭɧɤɰɿɣ 
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ɩɪɚɜɢɥɶɧɨɸ. Ɏɭɧɤɰɿɸ ɚɫɨɰ ɬɚɤɨɠ ɦɨɠɧɚ ɜɿɞɥɚɝɨɞɢɬɢ ɨɤɪɟɦɨ, ɚ ɜɠɟ ɩɨɬɿɦ 
ɪɨɡɩɨɱɚɬɢ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɝɨɥɨɜɧɨʀ ɩɪɨɝɪɚɦɢ, ɫɩɨɱɚɬɤɭ ɡ ɩɪɨɫɬɢɦɢ ɞɚɧɢɦɢ, ɚ 
ɜɠɟ ɩɨɬɿɦ ɡ ɭɫɿɦ ɜɢɪɚɡɨɦ, ɹɤɢɣ ɩɿɞɥɹɝɚє ɚɧɚɥɿɡɭ. 

 

5.3.4. ɍɧɿɜɟɪɫɚɥьɧɢɣ ɫɩɨɫɿɛ ɩɨɞɚɧɧɹ ɞɚɧɢɯ 
ɉɪɢ ɩɨɬɪɟɛɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɚɧɢɯ ɜ ɚɛɫɨɥɸɬɧɿɣ ɤɨɧɤɪɟɬɧɿɣ ɮɨɪɦɿ, 

ɨɱɟɜɢɞɧɨ,  ɧɟɨɛɯɿɞɧɨ  ɜɢɤɨɪɢɫɬɚɬɢ ɿɧɲɭ ɮɨɪɦɭ ɩɨɞɚɧɧɹ. ɇɚɫɚɦɩɟɪɟɞ 
ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɤɨɧɚɬɢɫɶ ɜ ɩɨɝɨɞɠɟɧɨɫɬɿ  ɜɫɿɯ  ɨɞɢɧɢɰɶ. Ɍɚɤ,  ɹɤɳɨ ɞɨɜɠɢɧɚ 
ɜɢɦɿɪɸєɬɶɫɹ ɜ ɦɟɬɪɚɯ, ɱɚɫ – ɜ ɫɟɤɭɧɞɚɯ, ɬɨ ɲɜɢɞɤɿɫɬɶ – ɜ ɦɟɬɪɚɯ ɡɚ ɫɟɤɭɧɞɭ, ɚ 
ɩɪɢɫɤɨɪɟɧɧɹ – ɜ ɦɟɬɪɚɯ ɡɚ ɫɟɤɭɧɞɭ ɡɚ ɫɟɤɭɧɞɭ. 

ɉɨɩɟɪɟɞɧє ɩɨɞɚɧɧɹ ɧɚɫ ɧɟ ɜɥɚɲɬɨɜɭє, ɛɨ ɦɨɠɟɦɨ ɦɚɬɢ ɛɿɥɶɲɟ ɧɿɠ ɬɪɢ 
ɨɞɢɧɢɰɿ ɜɢɦɿɪɸɜɚɧɧɹ, ɧɚɩɪɢɤɥɚɞ, ɜɢɦɿɪɸɸɱɢ ɞɨɜɠɢɧɭ ɜ ɫɚɧɬɢɦɟɬɪɚɯ. 
Ɋɨɡɲɢɪɟɧɧɹ ɞɚɧɢɯ ɞɨ n-ɱɥɟɧɧɨɝɨ ɫɩɢɫɤɭ ɧɟ є ɡɪɭɱɧɢɦ, ɨɫɤɿɥɶɤɢ ɬɭɬ 
ɞɨɩɭɫɤɚєɬɶɫɹ ɩɟɪɟɪɚɯɨɜɭɜɚɧɧɹ ɜɫɿɯ ɨɞɢɧɢɰɶ,  ɹɤɿ ɛɭɞɭɬɶ ɤɨɥɢ-ɧɟɛɭɞɶ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ, ɚ ɬɚɤɨɠ ɰɟɣ ɫɩɢɫɨɤ ɩɨɜɢɧɟɧ ɛɭɬɢ ɞɨɫɬɚɬɧɶɨ ɤɨɪɨɬɤɢɦ. 
Ɍɨɦɭ ɛɭɞɟɦɨ ɨɩɟɪɭɜɚɬɢ ɡ ɨɞɢɧɢɰɹɦɢ ɛɿɥɶɲ ɹɜɧɨ. 

ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɪɨɡɦɿɪɧɿɫɬɶ ɦɨɠɟ ɛɭɬɢ ɡɚɩɢɫɚɧɚ ɹɤ ɜɿɞɧɨɲɟɧɧɹ 
ɨɞɢɧɢɰɶ. Ɍɚɤ 

           ɦɟɬɪɢ ɡɚ ɫɟɤɭɧɞɭ                     – ɦ/ɫɟɤ 
           ɦɟɬɪɢ ɡɚ ɫɟɤɭɧɞɭ ɡɚ ɫɟɤɭɧɞɭ  – ɦ/ɫɟɤ2 
           ɤɿɥɨɝɪɚɦ ɧɚ ɤɜɚɞɪɚɬɧɢɣ ɦɟɬɪ – ɤɝ/ɦ2. 
 
Ɉɬɠɟ, ɪɨɡɦɿɪɧɿɫɬɶ ɦɨɠɧɚ ɩɨɞɚɬɢ ɹɤ ɩɚɪɭ (ɞɜɨɱɥɟɧɧɢɣ ɫɩɢɫɨɤ) ɫɩɢɫɤɿɜ, 

ɜɿɞɩɨɜɿɞɧɨ ɱɢɫɟɥɶɧɢɤ ɿ ɡɧɚɦɟɧɧɢɤ ɬɚɤɨʀ ɪɨɡɦɿɪɧɨɫɬɿ: 
 
            ((ɦ) (ɫɟɤ)) 
            ((ɦ) (ɫɟɤ ɫɟɤ)) 
            ((ɤɝ) (ɦ ɦ)). 
 
Ɍɚɤɟ ɩɨɞɚɧɧɹ є ɞɨɰɿɥɶɧɢɦ, ɨɫɤɿɥɶɤɢ ɜɨɧɨ ɞɚє ɡɦɨɝɭ ɜɿɞɨɛɪɚɡɢɬɢ ɜɫɿ 

ɦɨɠɥɢɜɿ ɟɤɫɬɪɟɦɚɥɶɧɿ ɜɢɩɚɞɤɢ. ɇɚɩɪɢɤɥɚɞ, 
 
            ((ɦ) NIL)    – ɛɚɡɨɜɚ ɨɞɢɧɢɰɹ, ɦɟɬɪɢ 
            (NIL (ɫɟɤ))  – ɨɞɢɧɢɰɹ ɡɚ ɫɟɤɭɧɞɭ 
            (NIL NIL)   – ɛɟɡɪɨɡɦɿɪɧɚ ɜɟɥɢɱɢɧɚ. 
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Ⱥɥɟ є ɞɟɹɤɿ ɧɟɞɨɥɿɤɢ ɬɚɤɨɝɨ ɩɨɞɚɧɧɹ, ɡɜ'ɹɡɚɧɿ ɡ ɣɨɝɨ ɧɚɞɥɢɲɤɨɜɿɫɬɸ. 
ɇɚɩɪɢɤɥɚɞ, ɪɨɡɦɿɪɧɿɫɬɶ ((ɦ) (ɦ ɫɟɤ)) ɤɪɚɳɟ ɡɚɩɢɫɚɬɢ ɹɤ ((NIL (ɫɟɤ)), 
"ɫɤɨɪɨɱɭɸɱɢ" ɧɚ ɦ. Ȼɭɞɟɦɨ ɝɨɜɨɪɢɬɢ, ɳɨ ɩɨɞɚɧɧɹ, ɜ ɹɤɨɦɭ ɧɟɦɨɠɥɢɜɿ ɬɚɤɿ 
ɫɤɨɪɨɱɟɧɧɹ, є ɩɪɢɜɟɞɟɧɟ. Ɂɪɚɡɭ ɠ ɩɨɛɭɞɭєɦɨ ɮɭɧɤɰɿɸ ɩɪɢɜɟɫɬɢ (d), ɹɤɚ 
ɩɪɢɜɨɞɢɬɶ ɡɚɞɚɧɭ ɪɨɡɦɿɪɧɿɫɬɶ d ɞɨ ʀʀ ɧɟɫɤɨɪɨɬɧɨɝɨ ɩɨɞɚɧɧɹ. 

ɉɪɢ  ʀʀ ɪɨɡɪɨɛɰɿ ɜɜɚɠɚєɦɨ,  ɳɨ d є ɚɬɨɦɨɦ , ɚɛɨ ɦɚє ɮɨɪɦɭ (t b), ɞɟ 
ɱɢɫɟɥɶɧɢɤ t ɿ ɡɧɚɦɟɧɧɢɤ b ɧɚɲɨʀ ɪɨɡɦɿɪɧɨɫɬɿ є ɫɩɢɫɤɚɦɢ. Ɏɭɧɤɰɿɹ  
ɩɪɢɜɟɫɬɢ(d) ɛɭɞɟ ɛɪɚɬɢ ɩɨɱɟɪɝɨɜɨ ɫɩɢɫɨɤ ɱɢɫɟɥɶɧɢɤɚ ɿ  ɞɢɜɢɬɶɫɹ, ɱɢ ɧɟ 
ɦɨɠɧɚ ɣɨɝɨ ɜɢɤɪɟɫɥɢɬɢ ɿɡ ɡɧɚɦɟɧɧɢɤɚ. ɋɩɨɱɚɬɤɭ ɪɨɡɝɥɹɧɟɦɨ ɜɢɩɚɞɨɤ, ɤɨɥɢ 

d=, ɚ ɩɨɬɿɦ ɡɚɩɢɫɭєɦɨ ɚɥɝɨɪɢɬɦ ɜɫɿɯ ɩɨɞɚɥɶɲɢɯ ɨɛɱɢɫɥɟɧɶ: 
ɩɪɢɜɟɫɬɢ (d) = ɹɤɳɨ d= ɬɨ - ɿɧɚɤɲɟ  ɩɪɢɜ (d) 

 

 Ɋɨɡɝɥɹɧɟɦɨ ɜɢɩɚɞɤɢ, ɡ ɹɤɢɦɢ ɛɭɞɟ ɦɚɬɢ ɫɩɪɚɜɭ ɮɭɧɤɰɿɹ ɩɪɢɜ(d): 
 

 ɜɢɩɚɞɨɤ 1)  d ɦɚє ɮɨɪɦɭ (NIL b) - ɮɨɪɦɚ є ɩɪɢɜɟɞɟɧɨɸ 
 

 ɜɢɩɚɞɨɤ 2)  d ɦɚє ɮɨɪɦɭ ((u.t) b) 
                           ɧɟɯɚɣ d" = ɩɪɢɜ(d') 

                               ɞɟ d' = (t b) 

            ɩɿɞɜɢɩɚɞɨɤ 2.1)  u ɜɯɨɞɢɬɶ ɜ ɡɧɚɦɟɧɧɢɤ d" 
                ɬɨɞɿ ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿɹ d" ɡ ɜɢɤɪɟɫɥɟɧɢɦ u ɿɡ ɡɧɚɦɟɧɧɢɤɚ d" 
            ɩɿɞɜɢɩɚɞɨɤ 2.2)  u ɧɟ ɜɯɨɞɢɬɶ ɜ ɡɧɚɦɟɧɧɢɤ d" 
                ɬɨɞɿ ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿʀ d" ɡ ɞɨɛɚɜɥɟɧɧɹɦ u ɜ ɱɢɫɟɥɶɧɢɤ d". 
 

ȼɢɩɚɞɨɤ 1) ɜɿɞɩɨɜɿɞɚє ɩɪɢɜɟɞɟɧɿɣ ɮɨɪɦɿ. ɍ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ ɜɜɟɞɟɦɨ 
ɩɨɛɭɞɨɜɚɧɭ ɩɪɢɜɟɞɟɧɭ ɮɨɪɦɭ d", ɹɤɚ ɧɟ ɨɩɪɚɰɸɜɚɥɚ ɳɟ ɥɢɲɟ ɟɥɟɦɟɧɬɚ u. 
əɤɳɨ ɟɥɟɦɟɧɬ u ɜɯɨɞɢɬɶ ɜ ɡɧɚɦɟɧɧɢɤ d", ɬɨ ɜɢɤɢɞɚєɦɨ ɣɨɝɨ, ɚ ɹɤɳɨ ɧɟ 
ɜɯɨɞɢɬɶ, ɬɨ ɜɤɥɸɱɚєɦɨ ɜ ɱɢɫɟɥɶɧɢɤ ɿ ɨɬɪɢɦɭєɦɨ ɪɟɡɭɥɶɬɚɬ. Ɉɬɠɟ, ɩɪɢɯɨɞɢɦɨ 
ɞɨ ɬɚɤɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɨɡɧɚɱɟɧɧɹ: 

 

        ɩɪɢɜ (d) = ɹɤɳɨ car (d) = NIL ɬɨ d ɿɧɚɤɲɟ 
                        {ɧɟɯɚɣ d" = ɩɪɢɜ (ɩɚɪɚ (cdr (ɱɢɫ (d))) ɡɧɚɦ (d)) 

                         ɹɤɳɨ ɟɥɟɦɟɧɬ (car (ɱɢɫ (d)), ɡɧɚɦ (d")) ɬɨ 
                      ɩɚɪɚ (ɱɢɫ (d"), ɜɢɤɪ (car (ɱɢɫ (d)), (ɡɧɚɦ (d")) ɿɧɚɤɲɟ 
                      ɿɧɚɤɲɟ ɩɚɪɚ (cons (car (ɱɢɫ (d)), ɱɢɫ (d')), ɡɧɚɦ (d"))} 

        ɱɢɫ (d) = car (d) 

        ɡɧɚɦ (d) = car (cdr (d)) 

        ɩɚɪɚ (t,b) = cons (t, cons (b, NIL) 
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ɉɪɢɜɨɞɢɬɢ ɦɨɠɧɚ ɛɭɞɶ-ɹɤɭ ɪɨɡɦɿɪɧɿɫɬɶ ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɱɢ ɜɨɧɚ 
ɩɪɢɜɟɞɟɧɚ. Ɉɪɝɚɧɿɡɭєɦɨ ɧɚɲɭ ɩɪɨɝɪɚɦɭ ɬɚɤ, ɳɨɛ ɹɤ ɬɿɥɶɤɢ ɛɭɥɚ ɨɬɪɢɦɚɧɚ 
ɧɨɜɚ ɪɨɡɦɿɪɧɿɫɬɶ, ɬɨ ɜɨɧɚ  ɜɿɞɪɚɡɭ ɩɪɢɜɨɞɢɥɚɫɹ. 

Ɂɝɚɞɚєɦɨ, ɳɨ ɮɭɧɤɰɿɹ ɪɨɡɦɿɪ (e, a) ɞɥɹ ɨɛɪɨɛɤɢ ɪɨɡɦɿɪɧɨɫɬɟɣ ɜɢɤɥɢɤɚє 
ɮɭɧɤɰɿʀ ɫɩɿɜɩɚɞ(d1,d2), ɦɧɨɠ(d1,d2), ɞɿɥ(d1,d1). Ʉɨɧɤɪɟɬɧɟ ɩɨɞɚɧɧɹ 
ɪɨɡɦɿɪɧɨɫɬɟɣ ɫɬɨɫɭєɬɶɫɹ ɫɚɦɟ ɰɢɯ ɮɭɧɤɰɿɣ.  Ɍɨɦɭ ɳɨɛ ɩɪɚɰɸɜɚɬɢ ɡ ɧɨɜɢɦ 
ɩɨɞɚɧɧɹɦ ɞɚɧɢɯ, ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɩɪɨɝɪɚɦɭɜɚɬɢ ɫɚɦɟ ɰɿ ɮɭɧɤɰɿʀ. ɇɚɣɩɪɨɫɬɿɲɚ ɡ 
ɧɢɯ – ɮɭɧɤɰɿɹ ɦɧɨɠ(d1,d2). Ɇɢ ɩɪɨɫɬɨ ɡ'єɞɧɭєɦɨ ɞɜɚ ɱɢɫɟɥɶɧɢɤɢ ɬɚ ɞɜɚ 
ɡɧɚɦɟɧɧɢɤɢ ɳɨɛ ɨɬɪɢɦɚɬɢ ɜɿɞɩɨɜɿɞɧɨ ɧɨɜɢɣ ɱɢɫɟɥɶɧɢɤ ɿ ɧɨɜɢɣ ɡɧɚɦɟɧɧɢɤ.  
Ɉɫɤɿɥɶɤɢ ɧɨɜɚ ɪɨɡɦɿɪɧɿɫɬɶ ɦɨɠɟ ɛɭɬɢ ɧɟɩɪɢɜɟɞɟɧɨɸ, ɬɨ ʀʀ ɫɥɿɞ ɩɪɢɜɟɫɬɢ. 
ɇɚɪɟɲɬɿ, ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɭɜɚɬɢ ɜɢɩɚɞɨɤ, ɤɨɥɢ ɨɞɢɧ ɿɡ ɚɪɝɭɦɟɧɬɿɜ є 
ɧɟɜɢɡɧɚɱɟɧɢɦ. ɇɨɜɚ ɮɭɧɤɰɿɹ ɦɧɨɠ(d1,d2) ɦɚє ɜɢɝɥɹɞ: 

 

ɦɧɨɠ(d1,d2)=ɹɤɳɨ d1= ɬɨ  ɿɧɚɤɲɟ 
ɹɤɳɨ d2= ɬɨ  ɿɧɚɤɲɟ 

ɩɪɢɜɟɫɬɢ (ɩɚɪɚ(ɡ'єɞɧɚɬɢ(ɱɢɫ(d1), 

ɱɢɫ(d2)), ɡ'єɞɧɚɬɢ(ɡɧɚɦ(d1),ɡɧɚɦ(d2)))) 

 

Ɏɭɧɤɰɿɹ ɞɿɥɟɧɧɹ ɞɜɨɯ ɪɨɡɦɿɪɧɨɫɬɟɣ ɨɬɪɢɦɭєɬɶɫɹ ɚɧɚɥɨɝɿɱɧɨ, ɡɚ 
ɜɢɧɹɬɤɨɦ ɬɨɝɨ, ɳɨ ɱɢɫɟɥɶɧɢɤ ɪɟɡɭɥɶɬɚɬɭ ɨɬɪɢɦɭєɬɶɫɹ ɿɡ ɡ'єɞɧɚɧɧɹ ɱɢɫɟɥɶɧɢɤɚ 
d1 ɿɡ ɡɧɚɦɟɧɧɢɤɨɦ d2, ɚ ɡɧɚɦɟɧɧɢɤ ɪɟɡɭɥɶɬɚɬɭ – ɰɟ ɡ'єɞɧɚɧɧɹ ɱɢɫɟɥɶɧɢɤɚ d2 ɿ 
ɡɧɚɦɟɧɧɢɤɚ d1: 

 

            ɞɿɥ(d1,d2)= ɹɤɳɨ d1= ɬɨ  ɿɧɚɤɲɟ 
                        ɹɤɳɨ d2= ɬɨ  ɿɧɚɤɲɟ 
                        ɩɪɢɜɟɫɬɢ (ɩɚɪɚ(ɡ'єɞɧɚɬɢ(ɱɢɫ(d1)) 

                        ɡɧɚɦ(d2)), ɡ'єɞɧɚɬɢ(ɱɢɫ(d2),ɡɧɚɦ(d1)))) 

 

ɉɪɢ ɩɟɪɟɩɪɨɝɪɚɦɭɜɚɧɧɿ  ɮɭɧɤɰɿʀ  ɫɩɿɜɩɚɞ(d1,d2) ɦɢ ɧɟ ɦɨɠɟɦɨ ɩɪɨɫɬɨ 
ɩɨɪɿɜɧɹɬɢ ɰɿ ɪɨɡɦɿɪɧɨɫɬɿ, ɨɫɤɿɥɶɤɢ ɩɨɪɹɞɨɤ ɫɥɿɞɭɜɚɧɧɹ ɨɞɢɧɢɰɶ ɧɚɫ ɧɟ 
ɰɿɤɚɜɢɬɶ. Ɍɚɤ, ɬɚɤɿ ɪɨɡɦɿɪɧɨɫɬɿ є ɟɤɜɿɜɚɥɟɧɬɧɢɦɢ: 

                  ((ɤɝ)(ɦ ɦ ɫɟɤ)) 

                  ((ɤɝ)(ɦ ɫɟɤ ɦ)) 

                  ((ɤɝ)(ɫɟɤ ɦ ɦ)) 
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Ɍɭɬ ɧɟɨɛɯɿɞɧɨ ɩɨɪɿɜɧɹɬɢ ɫɩɢɫɤɢ ɚɬɨɦɿɜ ɿ ɩɨɞɢɜɢɬɢɫɹ, ɱɢ ɜɨɧɢ ɧɟ 
ɡɛɿɝɚɸɬɶɫɹ ɛɟɡɜɿɞɧɨɫɧɨ ɞɨ ʀɯ ɜɩɨɪɹɞɤɭɜɚɧɧɹ. Ɇɨɠɧɚ ɛɪɚɬɢ ɟɥɟɦɟɧɬɢ ɩɟɪɲɨɝɨ  
ɫɩɢɫɤɭ ɿ ɜɢɤɪɟɫɥɸɜɚɬɢ ʀɯ ɡ ɞɪɭɝɨɝɨ ɿ ɩɨɞɢɜɢɬɢɫɹ, ɱɢ ɦɢ ɧɟ ɩɪɢɣɞɟɦɨ 
ɨɞɧɨɱɚɫɧɨ ɞɨ ɩɨɪɨɠɧɶɨɝɨ ɫɩɢɫɤɭ. ɐɟ ɧɚɝɚɞɭє "ɫɤɨɪɨɱɟɧɧɹ" ɿ ɩɪɢɜɨɞɢɬɶ ɞɨ 
ɞɭɦɤɢ ɜɢɤɨɪɢɫɬɚɬɢ ɞɥɹ ɰɿєʀ ɦɟɬɢ ɮɭɧɤɰɿɸ ɩɪɢɜɟɫɬɢ(d). Ⱦɜɿ ɪɨɡɦɿɪɧɨɫɬɿ ɪɿɜɧɿ, 
ɹɤɳɨ ʀɯ ɜɿɞɧɨɲɟɧɧɹ ɛɟɡɪɨɡɦɿɪɧɟ. Ɍɨɛɬɨ, ɹɤɳɨ ɜɢɪɚɯɭɜɚɬɢ ɞɿɥ(d1,d2) ɿ 
ɪɟɡɭɥɶɬɚɬ ɛɭɞɟ (NIL, NIL) ɬɨ d1 ɡɛɿɝɚєɬɶɫɹ ɡ d2. Ɂɜɢɱɚɣɧɨ, ɧɟɨɛɯɿɞɧɨ 
ɩɨɬɭɪɛɭɜɚɬɢɫɹ ɩɪɨ ɜɢɩɚɞɨɤ, ɤɨɥɢ ɨɞɧɚ ɿɡ ɪɨɡɦɿɪɧɨɫɬɟɣ є ɧɟɜɢɡɧɚɱɟɧɨɸ.  
Ɇɚєɦɨ ɬɚɤɟ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɫɩɿɜɩɚɞ(d1,d2): 

 

               ɫɩɿɜɩɚɞ(d1,d2)= ɹɤɳɨ d1= ɬɨ  ɿɧɚɤɲɟ 
                               ɹɤɳɨ d2= ɬɨ  ɿɧɚɤɲɟ 
                               { ɧɟɯɚɣ d1=ɞɿɥ(d1,d2) 

                                 ɹɤɳɨ ɱɢɫ(d)=NIL ɬɨ 
                                 ɡɧɚɦ(d)=NIL ɿɧɚɤɲɟ NIL } 

 

Ⱦɥɹ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɩɪɨɝɪɚɦɢ ɞɨɰɿɥɶɧɨ ɩɨɛɭɞɭɜɚɬɢ ɫɯɟɦɭ ɜɢɤɥɢɤɿɜ ɜɫɿɯ 
ɮɭɧɤɰɿɣ: 

 
 

 
        
        
 
        
   
 
     
        
         

 

 
 

Ɋɢɫ. 2.1. ɋɯɟɦɚ ɜɢɤɥɢɤɿɜ ɜɫɿɯ ɮɭɧɤɰɿɣ 

ɡ’єɞɧɚɬɢ 

   ɞɿɥ 

 ɩɪɢɜɟɫɬɢ 

  ɩɪɢɜ ɜɢɤɪɟɫɥɢɬɢ 

 ɟɥɟɦɟɧɬ 

ɫɩɿɜɩɚɞ  ɦɧɨɠ 

 Ɋɨɡɦ 

    ɚɫɨɰ 
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ȱɫɧɭɸɬɶ ɞɜɚ ɫɩɨɫɨɛɢ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɩɨɞɚɧɨʀ ɩɪɨɝɪɚɦɢ. Ɇɨɠɧɚ ɜɫɟ 
ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɜɢɤɨɧɭɜɚɬɢ ɦɟɬɨɞɨɦ ɡɧɢɡɭ ɜɜɟɪɯ ɚɛɨ ɦɨɠɧɚ ɜɤɥɸɱɚɬɢ 
ɟɥɟɦɟɧɬɢ ɚɧɚɥɿɡɭ ɡɜɟɪɯɭ ɜɧɢɡ. ɉɪɢ ɜɿɞɥɚɝɨɞɠɟɧɿ ɡɧɢɡɭ ɜɜɟɪɯ ɫɩɨɱɚɬɤɭ 
ɞɨɫɥɿɞɠɭɸɬɶɫɹ ɬɿ ɮɭɧɤɰɿʀ,  ɹɤɿ ɧɟ ɜɢɤɥɢɤɚɸɬɶ ɿɧɲɢɯ, ɩɨɬɿɦ ɬɿ ɮɭɧɤɰɿʀ, ɹɤɿ 
ɜɢɤɥɢɤɚɸɬɶ ɥɢɲɟ ɜɿɞɥɚɝɨɞɠɟɧɿ ɮɭɧɤɰɿʀ ɿ ɬɚɤ ɞɚɥɿ. Ɍɟɤɫɬɨɜɿ ɞɚɧɿ ɫɥɿɞ ɜɢɛɢɪɚɬɢ 
ɬɚɤ, ɳɨ ɹɤɳɨ ɜɢɧɢɤɧɟ ɧɟɜɞɚɱɚ ɩɪɢ ɜɿɞɥɚɝɨɞɠɟɧɿ, ɬɨ ɫɥɿɞ ɫɩɨɞɿɜɚɬɢɫɹ, ɳɨ 
ɩɨɦɢɥɤɢ є ɜ ɮɭɧɤɰɿʀ ɜɢɳɨɝɨ ɪɿɜɧɹ, ɹɤɚ є ɝɨɥɨɜɧɨɸ ɞɥɹ ɰɶɨɝɨ ɬɟɤɫɬɭ.  Ƚɨɥɨɜɧɭ 
ɮɭɧɤɰɿɸ ɫɥɿɞ ɜɿɞɥɚɝɨɞɠɭɜɚɬɢ ɥɢɲɟ ɬɨɞɿ,  ɤɨɥɢ ɜɿɞɥɚɝɨɞɠɟɧɿ ɜɫɿ ɩɿɞɮɭɧɤɰɿʀ, 
ɹɤɿ ɜɨɧɚ ɜɢɤɥɢɤɚє. ɉɪɢ ɜɿɞɥɚɝɨɞɠɟɧɿ, ɞɟ ɬɿɥɶɤɢ ɰɟ ɦɨɠɥɢɜɨ, ɩɿɞɮɭɧɤɰɿʀ 
ɩɨɜɢɧɧɿ ɨɩɟɪɭɜɚɬɢ ɥɢɲɟ ɡ ɬɢɦɢ ɚɪɝɭɦɟɧɬɚɦɢ, ɹɤɿ ʀɦ ɞɚє ɮɭɧɤɰɿɹ, ɳɨ 
ɜɢɤɥɢɤɚє. Ⱦɟɳɨ ɡɚɩɥɭɬɭє ɫɩɪɚɜɭ ɧɚɹɜɧɿɫɬɶ ɪɟɤɭɪɫɿʀ. Ⱥɥɟ ɹɤɳɨ ɩɪɨɞɭɦɚɬɢ  
ɫɬɪɭɤɬɭɪɭ ɜɯɿɞɧɢɯ ɞɚɧɢɯ,  ɬɨ ɦɨɠɧɚ ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɤɥɢɤ ɮɭɧɤɰɿʀ 0, 1 ɿ ɛɿɥɶɲɟ 
ɪɚɡɿɜ, ɩɨɫɬɭɩɨɜɨ ʀʀ ɨɫɜɨɸɸɱɢ. ɉɪɢ ɜɿɞɩɨɜɿɞɧɨɦɭ ɩɿɞɛɨɪɿ ɞɚɧɢɯ ɦɨɠɧɚ 
ɡɚɛɟɡɩɟɱɢɬɢ ɿ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɜɡɚєɦɧɨ ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ. ɇɚɩɪɢɤɥɚɞ, ɹɤɳɨ 
f ɜɢɤɥɢɤɚє g ɿ g ɜɢɤɥɢɤɚє f ɬɚɤ, 

     f(...)= ɹɤɳɨ ... ɬɨ ... g(...) ... ɿɧɚɤɲɟ ... 
     g(...)= ɹɤɳɨ ... ɬɨ ... f(...) ... ɿɧɚɤɲɟ ..., 
ɬɨ ɦɢ ɩɨɜɢɧɧɿ ɜɿɞɥɚɝɨɞɢɬɢ f ɿ g ɪɚɡɨɦ. Ⱥɥɟ, ɨɱɟɜɢɞɧɨ, ɦɨɠɧɚ ɜɢɛɪɚɬɢ 

ɞɚɧɿ ɬɚɤ, ɳɨɛ f ɧɟ ɜɢɤɥɢɤɚɥɚ g, ɩɨɬɿɦ ɜɢɤɥɢɤɚɥɚ ʀʀ 1 ɪɚɡ, ɚ g ɜ ɫɜɨɸ ɱɟɪɝɭ ɧɟ 
ɜɢɤɥɢɤɚɥɚ f ɿ ɬɚɤ ɞɚɥɿ. 

 ɍ ɪɨɡɝɥɹɞɭɜɚɧɨɦɭ ɩɪɢɤɥɚɞɿ ɮɭɧɤɰɿʀ ɡ'єɞɧɚɬɢ,  ɚɫɨɰ, ɟɥɟɦɟɧɬ ɿ 
ɜɢɤɪɟɫɥɢɬɢ ɫɥɿɞ ɜɿɞɥɚɝɨɞɢɬɢ ɨɤɪɟɦɨ. Ⱦɚɥɿ ɞɨɰɿɥɶɧɨ ɜɿɞɥɚɝɨɞɢɬɢ ɫɭɦɿɫɧɨ 
ɩɪɢɜ ɿ ɩɪɢɜɟɫɬɢ,  ɹɤɿ ɩɨɪɿɜɧɹɧɨ є ɩɪɨɫɬɿ. Ⱦɚɥɿ ɩɪɢ ɜɿɞɥɚɝɨɞɠɟɧɿ ɩɪɨɝɪɚɦɢ  ɩɨ 
ɦɟɬɨɞɭ ɡɧɢɡɭ ɜɜɟɪɯ ɫɥɿɞ ɜɿɞɥɚɝɨɞɠɭɜɚɬɢ ɮɭɧɤɰɿʀ ɦɧɨɠ, ɞɿɥ, ɚ ɩɨɬɿɦ ɫɩɿɜɩɚɞ. 
ɇɚɪɟɲɬɿ, ɦɨɠɧɚ ɜɿɞɥɚɝɨɞɠɭɜɚɬɢ ɮɭɧɤɰɿɸ ɪɨɡɦ ɲɥɹɯɨɦ ɩɨɫɥɿɞɨɜɧɨʀ 
ɩɟɪɟɜɿɪɤɢ ʀʀ ɜɿɬɨɤ. 

 ɉɨɛɭɞɨɜɚ ɩɪɨɝɪɚɦɢ ɚɧɚɥɿɡɭ ɪɨɡɦɿɪɧɨɫɬɟɣ ɡɚɫɜɿɞɱɭє, ɳɨ ɧɚɜɟɞɟɧɢɣ 
ɫɩɨɫɿɛ  ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɞɨɡɜɨɥɹє ɩɨɛɭɞɭɜɚɬɢ ɞɨɫɢɬɶ ɭɧɿɜɟɪɫɚɥɶɧɭ ɩɪɨɝɪɚɦɭ. 
ȼɿɞ ɜɢɛɨɪɭ ɫɬɪɭɤɬɭɪɢ ɩɪɨɝɪɚɦɢ ɡɚɥɟɠɢɬɶ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɫɩɨɫɿɛ ʀʀ 
ɜɿɞɥɚɝɨɞɠɭɜɚɧɧɹ ɬɚ ɥɨɤɚɥɿɡɚɰɿʀ ɦɨɠɥɢɜɢɯ ɩɨɦɢɥɨɤ. 

 

5.3.5. Ʉɨɧɬɪɨɥьɧɿ  ɩɢɬɚɧɧɹ  ɬɚ ɜɩɪɚɜɢ 

1. Ⱦɚɬɢ ɨɡɧɚɱɟɧɧɹ ɚɫɨɰɿɚɬɢɜɧɨɝɨ ɫɩɢɫɤɭ. 
2. ȼ ɱɨɦɭ ɫɭɬɶ ɫɬɪɭɤɬɭɪɧɨɝɨ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɩɪɨɝɪɚɦɢ? 
3. əɤ ɪɟɚɥɿɡɭɜɚɬɢ ɩɪɨɰɟɫ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɜɡɚєɦɧɨ ɪɟɤɭɪɫɢɜɧɢɯ  

ɮɭɧɤɰɿɣ? 
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4. ɉɨɛɭɞɭɜɚɬɢ ɫɯɟɦɭ ɜɢɤɥɢɤɿɜ ɩɿɞɮɭɧɤɰɿɣ ɩɪɢ ɩɨɞɚɧɧɿ ɪɨɡɦɿɪɧɨɫɬɟɣ ɭ  
ɜɢɝɥɹɞɿ ɬɪɢɟɥɟɦɟɧɬɧɨɝɨ ɫɩɢɫɤɭ ɿ ɨɩɢɫɚɬɢ ɩɪɨɰɟɫ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɡɜɟɪɯɭ ɜɧɢɡ. 

5. Ⱦɥɹ  ɪɿɜɧɹɧɧɹ F=m · a ɫɮɨɪɦɭɜɚɬɢ ɚɫɨɰɿɚɬɢɜɧɢɣ ɫɩɢɫɨɤ ɬɚ ɡɚɞɚɬɢ 
ɚɪɝɭɦɟɧɬɢ ɬɚ ɮɭɧɤɰɿʀ ɪɨɡɦ ɭ ɜɢɞɿ S-ɜɢɪɚɡɿɜ. 

6. ɉɟɪɟɩɪɨɝɪɚɦɭɜɚɬɢ  ɮɭɧɤɰɿɸ  ɩɪɢɜɟɫɬɢ(d)  ɩɪɢ ɩɨɞɚɧɧɿ ɪɨɡɦɿɪɧɨɫɬɿ 
ɹɤ ɩɚɪɢ ɫɢɦɜɨɥɿɜ, ɛɟɪɭɱɢ ɤɨɠɟɧ ɚɬɨɦ ɿɡ ɡɧɚɦɟɧɧɢɤɚ  ɿ ɜɢɤɢɞɚɸɱɢ ɣɨɝɨ ɡ 
ɱɢɫɟɥɶɧɢɤɚ. 

7.  ɇɚɜɟɫɬɢ ɫɯɟɦɭ ɜɫɿɯ ɜɢɤɥɢɤɿɜ ɩɿɞɮɭɧɤɰɿɣ ɩɪɢ ɩɨɛɭɞɨɜɿ ɮɭɧɤɰɿʀ 
ɪɨɡɦ(ɟ, ɚ) ɩɪɢ ɩɨɞɚɧɧɿ ɪɨɡɦɿɪɧɨɫɬɿ ɞɜɨɟɥɟɦɟɧɬɧɢɦ ɫɩɢɫɤɨɦ, ɞɟ ɩɟɪɲɢɣ 
ɟɥɟɦɟɧɬ ɫɩɢɫɨɤ ɿɦɟɧ ɡɦɿɧɧɢɯ, ɳɨ ɜɯɨɞɹɬɶ ɜ ɱɢɫɟɥɶɧɢɤ ɪɨɡɦɿɪɧɨɫɬɿ, ɚ ɞɪɭɝɢɣ – 
ɫɩɢɫɨɤ ɿɦɟɧ ɡɦɿɧɧɢɯ ɡɧɚɦɟɧɧɢɤɚ 

8.  Ɉɩɢɫɚɬɢ ɩɪɨɰɟɞɭɪɭ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɜɡɚєɦɨɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ ɧɚ 
ɩɪɢɤɥɚɞɿ ɮɭɧɤɰɿɣ ɩɚɪɧɿ(x) ɿ ɧɟɩɚɪɧɿ(x). Ɋɟɡɭɥɶɬɚɬɢ ɮɭɧɤɰɿɣ – ɰɟ, ɜɿɞɩɨɜɿɞɧɨ, 
ɫɩɢɫɤɢ ɩɚɪɧɢɯ ɿ ɧɟɩɚɪɧɢɯ ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɤɭ x. 

  

 

5.4. Ʉɨɧɤɪɟɬɧɚ ɬɚ ɚɛɫɬɪɚɤɬɧɚ ɮɨɪɦɚ ɩɨɞɚɧɧɹ ɮɭɧɤɰɿɨɧɚɥьɧɢɯ  
ɩɪɨɝɪɚɦ   ɬɚ ɫɩɨɫɨɛɢ ɡɜ’ɹɡɭɜɚɧɧɹ ɡɦɿɧɧɢɯ 

 
5.4.1. ɍɧɿɜɟɪɫɚɥьɧɢɣ ɫɩɨɫɿɛ ɩɨɞɚɧɧɹ ɞɚɧɢɯ 

Ʉɨɥɢ ɫɬɜɨɪɟɧɢɣ ɚɥɝɨɪɢɬɦ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɩɪɨɝɪɚɦɢ ɜ 
ɬɟɪɦɿɧɚɯ ɨɫɧɨɜɧɢɯ ɨɩɟɪɚɰɿɣ Ʌɿɫɩɭ – car, cdr, cons, ɚɬɨɦ ɿ ɪɿɜɧɨ, ɹɤɿ ɜɜɟɞɟɧɿ ɜ 
ɪɨɡɞɿɥɿ 1, ɬɨ  ɣɨɝɨ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɭ ɜɢɝɥɹɞɿ ɜɢɡɧɚɱɟɧɧɹ ɞɟɹɤɨʀ ɮɭɧɤɰɿʀ. 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɛɭɞɶ-ɹɤɢɣ ɚɥɝɨɪɢɬɦ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɜ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɩɨɡɧɚɱɟɧɧɹɯ. Ɍɚɤɭ ɮɨɪɦɭ ɩɨɞɚɧɧɹ ɩɪɨɝɪɚɦɢ ɛɭɞɟɦɨ ɧɚɡɢɜɚɬɢ ɚɛɫɬɪɚɤɬɧɨɸ. 

Ⱦɥɹ ɫɩɪɨɳɟɧɧɹ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ, ɞɥɹ ʀɯ 
ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɜ ɦɚɲɢɧɿ ɜɢɛɪɚɧɚ ɮɨɪɦɚ S-ɜɢɪɚɡɿɜ. ɉɨɞɚɧɧɹ ɩɪɨɝɪɚɦɢ ɭ 
ɜɢɝɥɹɞɿ ɧɚɛɨɪɭ S-ɜɢɪɚɡɿɜ ɛɭɞɟɦɨ ɧɚɡɢɜɚɬɢ ɤɨɧɤɪɟɬɧɨɸ ɮɨɪɦɨɸ ɩɨɞɚɧɧɹ. 
Ɍɚɤɢɣ ɫɩɨɫɿɛ ɩɨɞɚɧɧɹ ɞɟɳɨ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɪɟɚɥɶɧɨɝɨ Ʌɿɫɩɭ, ɚɥɟ ɫɭɬɬєɜɨ 
ɫɩɪɨɳɭє ɪɨɡɝɥɹɞ ɩɪɨɰɟɫɭ ɩɨɞɚɧɧɹ ɬɚ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ. 
ɇɚɞɚɥɿ ɛɭɞɟɦɨ ɧɚɡɢɜɚɬɢ ɣɨɝɨ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɢɦ Ʌɿɫɩɨɦ ɚɛɨ ɩɪɨɫɬɨ Ʌɿɫɩɨɦ.  

ɉɨɫɢɥɚɸɱɢɫɶ ɧɚ ɩɪɨɝɪɚɦɭ, ɧɚɩɢɫɚɧɭ ɧɚ Ʌɿɫɩɿ, ɛɭɞɟɦɨ ɦɚɬɢ ɧɚ ɭɜɚɡɿ ʀʀ 
ɩɨɞɚɧɧɹ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ. Ɍɚɤ, ɧɚɫɬɭɩɧɢɣ ɡɚɩɢɫ є ɫɬɪɨɝɢɦ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ 
ɨɡɧɚɱɟɧɧɹɦ ɜ ɚɛɫɬɪɚɤɬɧɿɣ ɮɨɪɦɿ ɜɿɞɨɦɨʀ ɧɚɦ ɮɭɧɤɰɿʀ ɡ’єɞɧɚɬɢ (ɯ,ɭ): 
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  { ɡ’єɞɧɚɬɢ 

   ɞɟɪɟɤ ɡ’єɞɧɚɬɢ=L(x,y) ɹɤɳɨ x=NIL ɬɨ ɭ ɿɧɚɤɲɟ  
          cons(car(x), ɡ’єɞɧɚɬɢ(cdr(x),y))} 

 
Ɂɚɩɢɫɚɜɲɢ ɰɟ ɧɚ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦɭ Ʌɿɫɩɿ, ɬɨɛɬɨ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ, 

ɨɬɪɢɦɚєɦɨ ɮɨɪɦɭ 
 
  (ɇȿɏȺɃɊȿɄ Ɂ’ЄȾɇȺɌɂ (Ɂ’ЄȾɇȺɌɂ ɅəɆȻȾȺ(ɏ,Y) 

  (əɄɓɈ (ɊІȼɇɈ ɏ NIL) Y (CONS (CAR X) 

  (Ɂ’ЄȾɇȺɌɂ (CAR X) Y))))) 

 

ɹɤɚ ɜɠɟ є ɤɨɧɤɪɟɬɧɨɸ ɮɨɪɦɨɸ ɩɨɞɚɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɩɪɨɝɪɚɦɢ. 
ɉɨɤɚɠɟɦɨ, ɳɨ ɛɭɞɶ-ɹɤɚ ɩɪɨɝɪɚɦɚ, ɡɚɩɢɫɚɧɚ ɧɚ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿɣ 

ɦɨɜɿ, ɦɨɠɟ ɛɭɬɢ ɩɨɞɚɧɚ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ. Ⱦɥɹ ɰɶɨɝɨ ɜɢɡɧɚɱɢɦɨ ɬɿ ɜɢɪɚɡɢ, 
ɹɤɿ ɛɭɞɟɦɨ ɧɚɡɢɜɚɬɢ ɩɪɚɜɢɥɶɧɢɦɢ. ȼ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦɭ Ʌɿɫɩɿ ɩɪɚɜɢɥɶɧɢɦɢ є 
ɬɿ ɩɿɞɜɢɪɚɡɢ ɩɪɨɝɪɚɦɢ, ɡ ɹɤɢɦɢ ɡɜ’ɹɡɭɸɬɶɫɹ ɩɟɜɧɿ ɡɧɚɱɟɧɧɹ. ɉɪɢɤɥɚɞɨɦ 
ɩɪɚɜɢɥɶɧɢɯ ɜɢɪɚɡɿɜ ɦɨɠɭɬɶ ɛɭɬɢ ɬɚɤɿ 

  y 

  y+10 

  cons(x,y) 

  ɹɤɳɨ ɯ=0 ɬɨ 1 ɿɧɚɤɲɟ ɭ+1 

Ʉɨɠɟɧ ɡ ɜɢɪɚɡɿɜ є ɞɨɜɟɪɲɟɧɢɦ ɜ ɬɨɦɭ ɪɨɡɭɦɿɧɧɿ, ɳɨ ɹɤɳɨ ɜɿɞɨɦɿ 
ɡɧɚɱɟɧɧɹ ɡɦɿɧɧɢɯ, ɳɨ ɜ ɧɶɨɝɨ ɜɯɨɞɹɬɶ, ɬɨ ɦɨɠɧɚ ɜɢɪɚɯɭɜɚɬɢ ɡɧɚɱɟɧɧɹ ɜɫɶɨɝɨ 
ɜɢɪɚɡɭ. ɇɚɩɪɢɤɥɚɞ, ɬɚɤɿ ɜɢɪɚɡɢ ɧɟ є ɩɪɚɜɢɥɶɧɢɦɢ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ 
ɧɟɞɨɜɟɪɲɟɧɿ: 

  y+ 

  cons(x 

  ɹɤɳɨ ɯ=0 ɬɨ 1. 
ɇɚɜɿɬɶ, ɹɤɳɨ ɜɿɞɨɦɿ ɡɧɚɱɟɧɧɹ ɜɫɿɯ ɡɦɿɧɧɢɯ, ɳɨ ɜɯɨɞɹɬɶ ɜ ɰɿ ɜɢɪɚɡɢ, ɬɨ ɡ 

ɧɢɦɢ ɧɟɦɨɠɥɢɜɨ ɡɜ’ɹɡɚɬɢ ɩɟɜɧɟ ɡɧɚɱɟɧɧɹ. Ⱦɥɹ ɩɪɢɤɥɚɞɭ, ɹɤɟ ɡɧɚɱɟɧɧɹ 
ɨɫɬɚɧɧɶɨɝɨ ɜɢɪɚɡɭ, ɤɨɥɢ ɯ0? 

ȼɫɿ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɩɪɨɝɪɚɦɢ, ɹɤɿ ɦɢ ɪɨɡɝɥɹɞɚɥɢ ɞɨ ɰɢɯ ɩɿɪ, ɩɨɛɭɞɨɜɚɧɿ 
ɧɚ ɜɤɥɚɞɟɧɢɯ ɨɞɢɧ ɜ ɨɞɧɨɝɨ ɩɪɚɜɢɥɶɧɢɯ ɜɢɪɚɡɚɯ. Ɍɨɦɭ ɮɭɧɤɰɿɣɧɚ ɩɪɨɝɪɚɦɚ є 
єɞɢɧɢɦ ɩɪɚɜɢɥɶɧɢɦ ɜɢɪɚɡɨɦ, ɹɤɢɣ ɦɨɠɧɚ ɪɨɡɱɥɟɧɭɜɚɬɢ  ɧɚ ɝɨɥɨɜɧɭ ɮɭɧɤɰɿɸ, 
ɳɨ ɦɚє ɩɟɜɧɟ ɡɧɚɱɟɧɧɹ ɿ ʀʀ ɚɪɝɭɦɟɧɬɢ, ɹɤɿ ɫɜɨєɸ ɱɟɪɝɨɸ є ɩɪɚɜɢɥɶɧɢɦɢ 
ɜɢɪɚɡɚɦɢ ɡ ɤɨɧɤɪɟɬɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ. ɉɨɫɢɥɚɸɱɢɫɶ ɧɚ ɩɪɚɜɢɥɶɧɢɣ ɜɢɪɚɡ, 
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ɦɨɠɧɚ ɦɚɬɢ ɣɨɝɨ ɚɛɫɬɪɚɤɬɧɭ ɚɛɨ ɤɨɧɤɪɟɬɧɭ ɮɨɪɦɭ, ɨɫɤɿɥɶɤɢ S-ɜɢɪɚɡɢ 
ɧɚɫɥɿɞɭɸɬɶ ɜɥɚɫɬɢɜɿɫɬɶ ɩɪɚɜɢɥɶɧɨɫɬɿ. 

Ɋɨɡɝɥɹɧɟɦɨ ɨɫɧɨɜɧɢɣ ɧɚɛɿɪ ɩɪɚɜɢɥɶɧɢɯ ɜɢɪɚɡɿɜ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɢ 
ɩɨɛɭɞɨɜɿ ɮɭɧɤɰɿɣ ɬɚ ɩɪɢɜɟɞɟɦɨ ʀɯ ɹɤ ɤɨɧɤɪɟɬɧɭ ɬɚɤ ɿ ɚɛɫɬɪɚɤɬɧɭ ɮɨɪɦɢ.  

ɇɚɣɛɿɥɶɲ ɟɥɟɦɟɧɬɚɪɧɢɦɢ ɩɪɚɜɢɥɶɧɢɦɢ ɜɢɪɚɡɚɦɢ є ɡɦɿɧɧɿ ɬɚ ɤɨɧɫɬɚɧɬɢ. 
Ɂɦɿɧɧɿ ɩɨɞɚɸɬɶ ɫɢɦɜɨɥɶɧɢɦɢ ɚɬɨɦɚɦɢ: ɚ, ɜ, ɫ; ɜɿɞɩɨɜɿɞɧɨ ʀɯ ɤɨɧɤɪɟɬɧɚ ɮɨɪɦɚ 
ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ: Ⱥ, ȼ, ɋ. Ⱦɥɹ ɪɨɡɪɿɡɧɟɧɧɹ ɤɨɧɫɬɚɧɬɢ ɜɿɞ ɡɦɿɧɧɨʀ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɤɥɸɱɨɜɟ ɫɥɨɜɨ ɄɈȾ. Ɍɚɤ ɤɨɧɫɬɚɧɬɢ 127, NIL ɭ ɜɢɝɥɹɞɿ S-
ɜɢɪɚɡɿɜ ɛɭɞɭɬɶ (ɄɈȾ 127), (ɄɈȾ NIL). 

Ȼɭɞɶ-ɹɤɢɣ ɩɪɚɜɢɥɶɧɢɣ ɜɢɪɚɡ ɜ ɤɨɧɤɪɟɬɧɿɣ ɮɨɪɦɿ ɡɨɛɪɚɠɚєɬɶɫɹ ɫɩɢɫɤɨɦ, 
ɜ ɹɤɨɦɭ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɫɬɨʀɬɶ ɚɬɨɦ, ɳɨ ɫɩɪɢɣɦɚєɬɶɫɹ ɹɤ ɤɥɸɱɨɜɟ ɫɥɨɜɨ. Ɂ 
ɜɢɤɥɢɤɨɦ ɮɭɧɤɰɿʀ ɩɨɫɬɭɩɚєɦɨ ɚɧɚɥɨɝɿɱɧɨ. ȼɢɤɥɢɤ f(e1, e2, ... , ek) 
ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɜ ɤɨɧɤɪɟɬɧɭ ɮɨɪɦɭ (F E1 E2 ... EK), ɞɟ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɿɦ’ɹ 
ɮɭɧɤɰɿʀ, ɚ ɞɚɥɿ ʀʀ ɚɪɝɭɦɟɧɬɢ.  

ɇɿ ɭɦɨɜɧɚ ɮɨɪɦɚ, ɧɿ -ɜɢɪɚɡɢ ɧɟ ɜɢɤɥɢɤɚɸɬɶ ɧɿɹɤɢɯ ɭɫɤɥɚɞɧɟɧɶ ɩɪɢ 
ɩɟɪɟɯɨɞɿ ɞɨ ɤɨɧɤɪɟɬɧɨʀ ɮɨɪɦɢ. Ⱥɛɫɬɪɚɤɬɧɿɣ ɮɨɪɦɿ 

   ɹɤɳɨ ɟ1 ɬɨ ɟ2 ɿɧɚɤɲɟ ɟ3 

ɜɿɞɩɨɜɿɞɚє ɤɨɧɤɪɟɬɧɚ S-ɮɨɪɦɚ ɜɢɞɭ 
  (əɄɓɈ ȿ1 ȿ2 ȿ3) . 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɚєɦɨ ɱɨɬɢɪɶɨɯɟɥɟɦɟɧɬɧɢɣ ɫɩɢɫɨɤ ɡ ɤɥɸɱɨɜɢɦ ɫɥɨɜɨɦ 

əɄɓɈ. 

-ɜɢɪɚɡ  
   (x1, x2, ... , xk) e  
ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɞɨ ɜɢɝɥɹɞɭ 
  (LAMBDA(ɏ1 ... ɏɄ)E). 

ɬɨɛɬɨ ɬɪɶɨɯɟɥɟɦɟɧɬɧɨɦɭ ɫɩɢɫɤɭ ɡ ɤɥɸɱɨɜɢɦ ɫɥɨɜɨɦ LAMBDA, ɫɩɢɫɤɨɦ 
ɩɚɪɚɦɟɬɪɿɜ ɿ ɜɢɪɚɡɨɦ, ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɜɢɪɚɯɭɜɚɧɧɹ ɮɭɧɤɰɿʀ. 

Ɍɚɤ, ɮɭɧɤɰɿɹ  
  (x,y) cons(x, cons(y, NIL)) 
ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɜ ɮɨɪɦɭ 
 
  (LAMBDȺ(ɏ Y) (CONS X (CONS Y (ɄɈȾ NIL)))) 

 
ɉɟɪɟɣɞɟɦɨ ɞɨ ɪɨɡɝɥɹɞɭ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿɣ ɧɟɯɚɣ ɿ ɞɟ ɬɚ ʀɯ 

ɪɟɤɭɪɫɢɜɧɢɯ ɚɧɚɥɨɝɿɜ. ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɜ ɤɨɧɤɪɟɬɧɿɣ ɮɨɪɦɿ ɞɨɩɭɫɤɚєɬɶɫɹ ɥɢɲɟ 
ɨɞɢɧ ɫɩɨɫɿɛ ɥɨɤɚɥɶɧɢɯ ɨɡɧɚɱɟɧɶ, ɹɤɢɣ є ɝɿɛɪɢɞɧɨɸ ɮɨɪɦɨɸ ɤɨɧɫɬɪɭɤɰɿɣ 
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ɧɟɯɚɣ ɿ ɞɟ. Ɍɨɛɬɨ ɞɨɩɭɫɤɚєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɥɸɱɨɜɢɯ ɫɥɿɜ ɇȿɏȺɃ ɿ 
ɇȿɏȺɃɊȿɄ, ɚɥɟ ɜɢɡɧɚɱɚɥɶɧɢɣ ɜɢɪɚɡ ɫɬɚɜɢɬɶɫɹ ɩɟɪɟɞ ɥɨɤɚɥɶɧɢɦɢ 
ɜɢɡɧɚɱɟɧɧɹɦɢ, ɹɤ ɜ ɡɜɢɱɚɣɧɿɣ ɮɨɪɦɿ ɞɟ. Ɍɚɤ ɤɨɠɟɧ ɡ ɚɛɫɬɪɚɤɬɧɢɯ ɩɪɚɜɢɥɶɧɢɯ 
ɜɢɪɚɡɿɜ 

 
{ e 
  ɞɟ ɯ1=ɟ1 
  ɿ   ɯ2=ɟ2 
      ......... 
  ɿ   ɯk=ek }   

 
 
ɚɛɨ 

{ɇȿɏȺɃ 
            ɏ1=ɟ1 
        ɿ   ɏ2=ɟ2 
            .......... 
        ɿ   ɏK=eK 
  e} 

ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɜ єɞɢɧɭ ɤɨɧɤɪɟɬɧɭ ɮɨɪɦɭ 
 
  (ɇȿɏȺɃ ȿ (ɏ1 ȿ1) (ɏ2 ȿ2) ... (ɏK ȿK)) 

 

Ⱥɧɚɥɨɝɿɱɧɨ ɞɜɿ ɚɛɫɬɪɚɤɬɧɿ ɪɟɤɭɪɫɢɜɧɿ ɮɨɪɦɢ  
 

{ e 
  ɞɟɪɟɤ 
           ɯ1=ɟ1 
       ɿ   ɯ2=ɟ2 
           ......... 
       ɿ   ɯk=ek }   

 
 
ɚɛɨ 

{ɇȿɏȺɃɊȿɄ 
                   ɏ1=ɟ1 
               ɿ   ɏ2=ɟ2 
                   .......... 
               ɿ   ɏK=eK 
  e} 

ɡɚɛɟɡɩɟɱɭɸɬɶɫɹ єɞɢɧɨɸ ɮɨɪɦɨɸ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ 
 

(ɇȿɏȺɃɊȿɄ ȿ (ɏ1 ȿ1) (ɏ2 ȿ2) ... (ɏK ȿK)) 

 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɛɥɨɤ ɡ k ɜɢɡɧɚɱɟɧɧɹɦɢ ɡɨɛɪɚɠɚєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɫɩɢɫɤɭ ɡ 

k+2 ɟɥɟɦɟɧɬɿɜ, ɞɟ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɤɥɸɱɨɜɟ ɫɥɨɜɨ, ɞɪɭɝɢɣ ɟɥɟɦɟɧɬ – 
ɜɢɡɧɚɱɟɧɢɣ ɜɢɪɚɡ, ɚ ɞɚɥɿ ɣɞɭɬɶ ɥɨɤɚɥɶɧɿ ɜɢɡɧɚɱɟɧɧɹ. Ʉɨɠɟɧ ɥɨɤɚɥɶɧɢɣ ɜɢɪɚɡ 
ɡɨɛɪɚɠɚєɬɶɫɹ ɤɪɚɩɤɨɜɨɸ ɩɚɪɨɸ. Ɉɫɤɿɥɶɤɢ ɡɞɟɛɿɥɶɲɨɝɨ ɡɧɚɱɟɧɧɹ ɥɨɤɚɥɶɧɨʀ 
ɡɦɿɧɧɨʀ є ɜɢɪɚɡɨɦ, ɬɨ ɰɹ ɤɪɚɩɤɚ ɪɚɡɨɦ ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ ɞɭɠɤɚɦɢ ɨɩɭɫɤɚɸɬɶɫɹ, 
ɡɝɿɞɧɨ ɩɪɚɜɢɥ ɫɩɪɨɳɟɧɧɹ S-ɜɢɪɚɡɿɜ. 

ɉɟɪɟɪɚɯɭєɦɨ ɜɫɿ S-ɜɢɪɚɡɢ, ɹɤɿ є ɩɪɚɜɢɥɶɧɢɦɢ ɞɥɹ ɩɪɨɝɪɚɦ, ɧɚɩɢɫɚɧɢɯ ɧɚ 
ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦɭ Ʌɿɫɩɿ. 

 

 

 

 

 

 

 

 

 

 

 



309 

ɏ ɡɦɿɧɧɚ 
(ɄɈȾ ȿ) ɤɨɧɫɬɚɧɬɚ 

(ɉɅɘɋ ȿ1 ȿ2) 
(Ɇȱɇɍɋ ȿ1 ȿ2) 
(ɆɇɈ ȿ1 ȿ2) 
(ȾȱɅ ȿ1 ȿ2) 
(ɁȺɅ ȿ1 ȿ2) 

 
 

ɚɪɢɮɦɟɬɢɱɧɿ ɨɩɟɪɚɰɿʀ 

(ɊȱȼɇɈ ȿ1 ȿ2) 
(ȺɌɈɆ ȿ) 
(ɋȺR ȿ) 
(CDR ȿ) 

(CONS ȿ1 ȿ2) 

 
 

ɩɪɢɦɿɬɢɜɧɿ ɮɭɧɤɰɿʀ Ʌɿɫɩɭ 

(əɄɓɈ ȿ1 ȿ2 ȿ3) ɭɦɨɜɧɚ ɮɨɪɦɚ 
(ɅəɆȻȾȺ(ɏ1 ɏ2 ... ɏN) E) L-ɜɢɪɚɡ 

(ȿ ȿ1 ... ȿN) ɜɢɤɥɢɤ ɮɭɧɤɰɿʀ 
(ɇȿɏȺɃ ȿ (ɏ1 ȿ1) ... (ɏN EN)) ɪɟɤɭɪɫɢɜɧɢɣ ɛɥɨɤ 

Ɍɭɬ ɏ1 ɏ2 ... ɏN – ɚɬɨɦɢ; ȿ ȿ1 ... ȿN – ɩɪɚɜɢɥɶɧɿ ɜɢɪɚɡɢ, ɜɤɥɸɱɟɧɿ ɨɞɢɧ 
ɜ ɨɞɧɨɝɨ. 

əɤɪɚɡ ɩɪɢ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɜɢɞɿɥɹɸɬɶɫɹ ɿ 
ɜɪɚɯɨɜɭɸɬɶɫɹ ɜɫɿ ɩɪɚɜɢɥɶɧɿ ɜɢɪɚɡɢ, ɧɚ ɹɤɿ ɦɨɠɟ ɛɭɬɢ ɪɨɡɱɥɟɧɨɜɚɧɚ ɨɫɧɨɜɧɚ 
ɮɭɧɤɰɿɹ. Ⱦɿɣɫɧɨ, ɬɿɥɶɤɢ ɩɪɚɜɢɥɶɧɢɣ ɜɢɪɚɡ є ɞɨɜɟɪɲɟɧɨɸ ɮɨɪɦɨɸ ɿ ɞɥɹ ɧɶɨɝɨ 
ɦɨɠɧɚ ɜɢɪɚɯɭɜɚɬɢ ɡɧɚɱɟɧɧɹ, ɚ ɬɨɦɭ ɫɬɪɭɤɬɭɪɢ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɩɪɨɞɢɤɬɨɜɚɧɿ 
ɦɧɨɠɢɧɨɸ ɩɪɚɜɢɥɶɧɢɯ ɜɢɪɚɡɿɜ, ɹɤɿ ɬɭɬ ɩɟɪɟɪɚɯɨɜɚɧɿ. 

 
5.4.2. ɉɪɨɛɥɟɦɢ ɡɜ'ɹɡɭɜɚɧɧɹ ɡɦɿɧɧɢɯ ɭ ɤɨɧɬɟɤɫɬɿ 

Ɉɱɟɜɢɞɧɨ, ɳɨɛ ɨɬɪɢɦɚɬɢ ɡɧɚɱɟɧɧɹ ɩɪɚɜɢɥɶɧɨɝɨ ɜɢɪɚɡɭ, ɧɟɨɛɯɿɞɧɨ ɜɫɿ 
ɡɦɿɧɧɿ. ɹɤɿ ɜ ɧɶɨɝɨ ɜɯɨɞɹɬɶ, ɡɜ’ɹɡɚɬɢ ɡ ɩɟɜɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ. Ⱦɥɹ ɩɨɹɫɧɟɧɧɹ 
ɩɪɚɜɢɥ ɡɜ’ɹɡɭɜɚɧɧɹ ɜ ɮɭɧɤɰɿɨɧɚɥɶɧɿɣ ɦɨɜɿ ɜɜɟɞɟɦɨ ɩɨɧɹɬɬɹ ɤɨɧɬɟɤɫɬɭ, ɩɿɞ 
ɹɤɢɦ ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɚɛɨ ɡɜ’ɹɡɨɤ ɦɿɠ ɡɦɿɧɧɢɦɢ ɬɚ ʀɯ 
ɡɧɚɱɟɧɧɹɦɢ, ɹɤɿ є S-ɜɢɪɚɡɚɦɢ. Ȼɭɞɟɦɨ ɡɚɩɢɫɭɜɚɬɢ ɰɿ ɡɜ’ɹɡɤɢ ɭ ɮɨɪɦɿ 

  ɡɦɿɧɧɚ  ɡɧɚɱɟɧɧɹ  
əɤɳɨ ɡɚɞɚɧɨ ɤɨɧɬɟɤɫɬ 
  ɏ  (P, Q) 

  Y  (A, B) 

  Z  5, 
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ɬɨ ɧɢɠɱɟɧɚɜɟɞɟɧɿ ɜɢɪɚɡɢ ɩɪɢɣɦɚɸɬɶ ɡɧɚɱɟɧɧɹ: 
 

ȼɢɪɚɡ Ɂɧɚɱɟɧɧɹ 
cdr(X)  Q 

cons(X,Y) ((P,Q) A B) 

Z-7 -2 

 
Ȼɥɨɤɢ ɧɟɯɚɣ ɿ ɞɟ ɡɚɛɟɡɩɟɱɭɸɬɶ ɭɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɡɜ’ɹɡɤɿɜ ɿ ɪɨɡɲɢɪɸɸɬɶ 

ɤɨɧɬɟɤɫɬ. ɍ ɜɢɩɚɞɤɭ ɤɨɥɢ ɥɨɤɚɥɶɧɿ ɡɦɿɧɧɿ ɦɚɸɬɶ ɬɿ ɠ ɿɦɟɧɚ, ɳɨ ɣ ɜ ɤɨɧɬɟɤɫɬɿ, 
ɬɨ ɫɬɚɪɿ ɡɜ’ɹɡɤɢ ɜɢɬɿɫɧɹɸɬɶɫɹ ɧɨɜɢɦɢ. 

Ɉɛɝɨɜɨɪɟɧɧɹ ɩɪɨɛɥɟɦɢ ɡɜ’ɹɡɭɜɚɧɧɹ ɜ ɤɨɧɬɟɤɫɬɿ ɮɭɧɤɰɿɣ ɩɨɱɧɟɦɨ ɡ 
ɬɚɤɢɯ, ɳɨ ɧɟ ɦɿɫɬɹɬɶ ɜɿɥɶɧɢɯ (ɝɥɨɛɚɥɶɧɢɯ ɡɦɿɧɧɢɯ). Ɏɭɧɤɰɿʀ ɨɡɧɚɱɭɸɬɶ ɡɚ 
ɞɨɩɨɦɨɝɨɸ -ɜɢɪɚɡɿɜ, ɚ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɡɜ’ɹɡɭєɬɶɫɹ ɡɿ ɡɦɿɧɧɢɦɢ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɜɢɳɟ ɪɨɡɝɥɹɞɭɜɚɧɢɯ ɛɥɨɤɿɜ. Ɍɚɤ ɭ ɜɢɩɚɞɤɭ ɜɢɪɚɡɭ 

 

  { ɧɟɯɚɣ f = (x,y) 2 *x+y    f(2,3) + f(3,2) } 

 

ɮɭɧɤɰɿɹ f ɜɢɪɚɯɨɜɭєɬɶɫɹ ɞɜɿɱɿ: ɨɞɢɧ ɪɚɡ ɜ ɤɨɧɬɟɤɫɬɿ ɯ2, ɭ2; ɚ ɞɪɭɝɢɣ – 

ɯ3, ɭ2. Ɂɜɿɞɫɢ ɡɧɚɱɟɧɧɹɦ ɜɫɶɨɝɨ ɜɢɪɚɡɭ ɛɭɞɟ 15. Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɟɯɚɧɿɡɦ 
ɛɥɨɤɿɜ ɞɚє ɿɦ’ɹ ɮɭɧɤɰɿʀ, ɡ ɹɤɢɦ ɡɜ’ɹɡɭєɬɶɫɹ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɡɧɚɱɟɧɧɹ. ɉɪɢ 

ɜɿɞɫɭɬɧɨɫɬɿ ɝɥɨɛɚɥɶɧɢɯ ɡɦɿɧɧɢɯ -ɜɢɪɚɡ є ɰɢɦ ɡɧɚɱɟɧɧɹɦ. Ɂɚ ɧɚɹɜɧɨɫɬɿ 
ɝɥɨɛɚɥɶɧɢɯ ɡɦɿɧɧɢɯ ɜ ɹɤɨɫɬɿ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɦɨɞɢɮɿɤɨɜɚɧɢɣ -ɜɢɪɚɡ, ɜ ɹɤɨɦɭ ɜɯɨɞɠɟɧɧɹ ɝɥɨɛɚɥɶɧɢɯ ɡɦɿɧɧɢɯ ɡɚɦɿɧɟɧɨ ʀɯ 
ɡɧɚɱɟɧɧɹɦɢ. Ɍɚɤ, ɹɤɳɨ ɜɢɪɚɡ  

  { ɧɟɯɚɣ f = (y) 2xy+z 

   {ɧɟɯɚɣ z=5 

             f(3)}} 

ɜɢɪɚɯɨɜɭєɬɶɫɹ ɜ ɤɨɧɬɟɤɫɬɿ z1, ɬɨ ɫɩɨɱɚɬɤɭ f ɡɜ’ɹɡɭєɬɶɫɹ ɡ ɮɭɧɤɰɿєɸ  (x) 2 

xx+1, ɞɚɥɿ Z ɡɜ’ɹɡɭєɬɶɫɹ ɡ 5 ɭɬɜɨɪɸєɬɶɫɹ ɤɨɧɬɟɤɫɬ 
 

  f(y) 2xy+1 

  z5 
ɜ ɹɤɨɦɭ ɨɛɱɢɫɥɟɧɚ f(2) ɞɚє 5. Ɍɚɤɢɣ ɩɪɨɰɟɫ ɡɜ’ɹɡɭɜɚɧɧɹ, ɹɤ ɜɠɟ ɜɿɞɡɧɚɱɚɥɨɫɹ 
ɪɚɧɿɲɟ, ɜ ɹɤɨɦɭ ɝɥɨɛɚɥɶɧɢɦ ɡɦɿɧɧɢɦ ɧɚɞɚɸɬɶɫɹ ɡɧɚɱɟɧɧɹ ɧɟ ɜ ɦɨɦɟɧɬ 
ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ, ɚ ɜ ɦɨɦɟɧɬ ɜɢɪɚɯɭɜɚɧɧɹ -ɜɢɪɚɡɭ ɧɨɫɢɬɶ ɧɚɡɜɭ ɫɬɚɬɢɱɧɨɝɨ. 
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ȿɤɜɿɜɚɥɟɧɬɧɢɣ ɫɩɨɫɿɛ ɨɩɢɫɭ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɡɧɚɱɟɧɶ ɧɨɫɢɬɶ ɧɚɡɜɭ 

ɡɚɦɢɤɚɧɧɹ, ɩɿɞ ɹɤɢɦ ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ -ɜɢɪɚɡ ɿ ɤɨɧɬɟɤɫɬ, ɹɤɢɣ ɜɢɡɧɚɱɚє 
ɡɧɚɱɟɧɧɹ ɝɥɨɛɚɥɶɧɢɯ ɡɦɿɧɧɢɯ. 

Ɋɨɡɝɥɹɧɟɦɨ ɡɚɝɚɥɶɧɭ ɮɨɪɦɭ ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ, ɤɨɥɢ ɜɨɧɚ ɡɚɞɚєɬɶɫɹ - 
ɜɢɪɚɡɨɦ ɡ ɤɨɧɤɪɟɬɧɢɦ ɡɧɚɱɟɧɧɹɦ ɚɪɝɭɦɟɧɬɿɜ: 

  (LAMBDA (ɏ1 ... XN) E (E1 ... EN))  

ɉɨ ɫɭɬɿ ɬɭɬ ɮɭɧɤɰɿɹ (ɏ1, ..., ɏN)ɟ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɨ 
ɚɪɝɭɦɟɧɬɿɜ ɟ1, ..., ɟN ɿ ɜɢɞɚєɬɶɫɹ ɹɤ ɡɧɚɱɟɧɧɹ ɜɫɶɨɝɨ ɜɢɪɚɡɭ. ȼ ɬɚɤɿɣ ɮɨɪɦɿ 
ɜɢɪɚɡ ɦɚє ɬɚɤɟ ɠ ɡɧɚɱɟɧɧɹ ɹɤ ɩɨɞɚɧɧɹ 

  (ɇȿɏȺɃ ȿ (ɏ1 ȿ1) ... (ɏN EN))  
Ɍɨɛɬɨ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɛɥɨɤ ɇȿɏȺɃ ɧɟ є ɨɛɨɜ’ɹɡɤɨɜɢɦ 

ɟɥɟɦɟɧɬɨɦ ɦɨɜɢ. Ɉɞɧɚɤ ɪɨɡɞɿɥɟɧɧɹ ɮɨɪɦɚɥɶɧɢɯ ɿ ɮɚɤɬɢɱɧɢɯ ɚɪɝɭɦɟɧɬɿɜ ɜ - 
ɜɢɪɚɡɿ ɪɨɛɢɬɶ ɥɨɤɚɥɶɧɭ ɮɨɪɦɭ ɇȿɏȺɃ ɛɿɥɶɲ ɥɟɝɤɨɸ ɿ ɡɪɨɡɭɦɿɥɨɸ ɧɚ 
ɩɪɚɤɬɢɰɿ, ɳɨ ɣ ɡɭɦɨɜɥɸє ʀʀ ɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚ ɩɪɚɤɬɢɰɿ. 

 

5.4.3. ɉɪɚɜɢɥɚ ɡɜ’ɹɡɭɜɚɧɧɹ ɭ ɪɟɤɭɪɫɢɜɧɢɯ ɛɥɨɤɚɯ 
ɉɟɪɟɣɞɟɦɨ ɞɨ ɪɨɡɝɥɹɞɭ ɩɪɚɜɢɥ ɡɜ’ɹɡɭɜɚɧɧɹ ɜ ɛɿɥɶɲ ɫɤɥɚɞɧɢɯ 

ɪɟɤɭɪɫɢɜɧɢɯ ɛɥɨɤɚɯ, ɤɨɥɢ ɜɫɿ ɜɢɤɥɢɤɢ є ɜɡɚєɦɧɨ ɪɟɤɭɪɫɢɜɧɢɦɢ. 
   
{ɇȿɏȺɃɊȿɄ 

                     ɏ1=ɟ1 

                ɿ   ɏ2=ɟ2 

                    .......... 

                      ɿ   ɏK=eK 

    e} 

 

ɋɤɥɚɞɧɿɫɬɶ ɬɭɬ ɜ ɬɨɦɭ, ɳɨ ɡɦɿɧɧɿ ɏ1 ... XN є ɞɨɫɬɭɩɧɢɦɢ ɧɟ ɥɢɲɟ ɜ ɜɢɪɚɡɿ 
ɟ, ɚɥɟ ɿ ɟ1, ..., ɟN ɿ ɧɚ ɧɢɯ ɧɟɨɛɯɿɞɧɨ ɩɨɫɢɥɚɬɢɫɹ, ɤɨɥɢ ɜɨɧɢ ɳɟ ɧɟ є 
ɞɨɜɟɪɲɟɧɢɦɢ. Ȼɭɞɟɦɨ ɪɨɡɝɥɹɞɚɬɢ ɥɢɲɟ ɬɚɤɿ ɛɥɨɤɢ, ɜ ɹɤɢɯ ɟ1, ..., ɟɄ є -

ɜɢɪɚɡɚɦɢ. ȼ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɡɧɚɱɟɧɧɹɦ ɟɿ є ɡɚɦɢɤɚɧɧɹ [ɟɿ, ], ɞɟ  - ɤɨɧɬɟɤɫɬ, 
ɜ ɹɤɨɦɭ ɤɨɠɧɚ ɡ ɯ1 ... ɯɤ ɡɜ’ɹɡɚɧɿ ɡ ɟ1, ..., ɟɤ, ɬɨɛɬɨ 

   ɯ1  [ɟ1, ] 

        .................. 

        ɯɤ  [ɟɤ, ] . 

Ɂ ɬɚɤɢɦ ɪɟɤɭɪɫɢɜɧɢɦ ɜɢɡɧɚɱɟɧɧɹɦ ɥɟɝɤɨ ɩɨɜɨɞɢɬɢɫɹ ɞɨɫɥɿɞɧɢɤɭ ɿ 
ɧɚɛɚɝɚɬɨ ɫɤɥɚɞɧɿɲɟ ɤɨɦɩ’ɸɬɟɪɭ. Ⱥɞɠɟ ɬɭɬ ɩɪɨɫɬɨ ɜɿɞɡɧɚɱɚєɬɶɫɹ ɮɚɤɬ, ɳɨ 
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ɤɨɧɬɟɤɫɬ ɦɚє ɿɦ’ɹ , ɚɥɟ ɧɟ ɜɤɚɡɭєɬɶɫɹ ɡɧɚɱɟɧɧɹ, ɹɤɟ ɜɿɧ ɧɚɛɭɞɟ. Ʉɨɥɢ 
ɨɛɱɢɫɥɸєɬɶɫɹ ɡɧɚɱɟɧɧɹ ɟ (ɱɢ ɛɭɞɶ-ɹɤɟ ɿɧɲɟ ɟɿ) ɿ ɡɭɫɬɪɿɥɚɫɹ ɡɦɿɧɧɚ ɯɿ, ɬɨ ɜɨɧɚ 
ɧɚɛɭɜɚє ɡɧɚɱɟɧɧɹ ɡɚɦɢɤɚɧɧɹ [ɟɿ, ]. Ⱥ ɬɨɦɭ ɩɨɫɥɿɞɨɜɧɿ ɜɯɨɞɠɟɧɧɹ ɯ1 ... ɯɤ ɜ ɟ 
ɩɪɢɣɦɭɬɶ ɡɧɚɱɟɧɧɹ ɜ ɤɨɧɬɟɤɫɬɿ , ɳɨ ɣ ɯɨɬɿɥɨɫɹ ɡɪɨɛɢɬɢ. Ɋɨɡɝɥɹɧɟɦɨ 
ɩɪɢɤɥɚɞ: 

{ ɧɟɯɚɣɪɟɤ f = (ɯ)  ɹɤɳɨ ɚɬɨɦ (ɯ) ɬɨ ɯ ɿɧɚɤɲɟ f(cdr(x)) 

f(z)}. 

ɉɪɢ ɰɶɨɦɭ ɡɚɞɚɧɢɣ ɤɨɧɬɟɤɫɬ  
z  (A B.C) 

Ⱦɥɹ ɨɛɱɢɫɥɟɧɧɹ ɡɧɚɱɟɧɧɹ f(z) ɛɟɪɟɦɨ ɤɨɧɬɟɤɫɬ 
 

 f  (ɯ)  ɹɤɳɨ ɚɬɨɦ (ɯ) ɬɨ ɯ ɿɧɚɤɲɟ f(cdr(x)), } 

z  (A B.C)  

 
ȼɢɤɥɢɤ f(z) ɡɦɭɲɭє ɧɚɫ ɜɜɿɣɬɢ ɜ ɮɭɧɤɰɿɸ ɡ ɤɨɧɬɟɤɫɬɨɦ 
 

  x  (A B.C)  

  f  [(ɯ)  ɹɤɳɨ ɚɬɨɦ (ɯ) ɬɨ ɯ ɿɧɚɤɲɟ f(cdr(x)), ] 

  z  (A B C) 

 
Ɉɫɤɿɥɶɤɢ ɯ ɧɟ є ɚɬɨɦ, ɬɨ ɧɚɫɬɭɩɧɢɣ ɪɟɤɭɪɫɢɜɧɢɣ ɜɢɤɥɢɤ f(cdr(x)) 

ɩɨɩɨɜɧɸє ɤɨɧɬɟɤɫɬ , ɚ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ f ɡɚɥɢɲɢɬɶɫɹ ɛɟɡ ɡɦɿɧɢ. Ɍɚɤɢɦ 
ɱɢɧɨɦ, ɦɢ ɜɢɤɥɢɤɚєɦɨ ɮɭɧɤɰɿɸ ɡ ɤɨɧɬɟɤɫɬɨɦ 

 

  z  (X B.C)  

  f  [(ɯ)  ɹɤɳɨ ɚɬɨɦ (ɯ) ɬɨ ɯ ɿɧɚɤɲɟ f(cdr(x)), ] 

  z  (A B.C) 

 
Ɉɬɠɟ, ɦɢ ɩɟɪɟɤɨɧɚɥɢɫɹ ɜ ɬɨɦɭ, ɳɨ ɦɚєɦɨ ɬɟ ɠ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɿ 

ɪɟɤɭɪɫɿɹ ɩɪɚɰɸє ɩɨɬɪɿɛɧɢɦ ɱɢɧɨɦ, ɨɫɤɿɥɶɤɢ ɳɟ ɱɟɪɟɡ ɞɜɚ ɜɢɤɥɢɤɢ ɏ 
ɡɜɟɞɟɬɶɫɹ ɞɨ NIL, ɹɤɢɣ ɿ ɛɭɞɟ ɜɢɞɚɧɢɣ ɹɤ ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿʀ. 

ɉɪɢ ɩɨɛɭɞɨɜɿ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ Ʌɿɫɩɭ ɧɚɜɟɞɟɧɚ ɤɨɧɤɪɟɬɧɚ ɪɟɚɥɿɡɚɰɿɹ ɰɢɯ 
ɩɪɚɜɢɥ ɡɜ’ɹɡɭɜɚɧɧɹ. 
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5.4.4.  Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɤɨɧɤɪɟɬɧɨʀ ɬɚ ɚɛɫɬɪɚɤɬɧɨʀ ɮɨɪɦɢ ɩɨɞɚɧɧɹ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ. 

2. ɓɨ ɬɚɤɟ ɩɪɚɜɢɥɶɧɢɣ ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ ɜɢɪɚɡ? 
3. ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ ɉȺɅІɇȾɊɈɆ (ɏ, ɍ), ɹɤɚ ɿɫɬɢɧɧɚ ɭ 

ɜɢɩɚɞɤɭ,ɹɤɳɨ ɟɥɟɦɟɧɬɢ ɫɩɢɫɤɭ ɍ ɩɨɞɚɧɨ ɭ ɡɜɨɪɨɬɧɶɨɦɭ ɩɨɪɹɞɤɭ ɞɨ ɫɩɢɫɤɭ ɏ.  
4. ɉɨɞɚɬɢ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɭ ɩɪɨɝɪɚɦɭ ɨɛɟɪɬɚɧɧɹ ɫɤɥɚɞɟɧɨɝɨ ɫɩɢɫɤɭ 

ɟɥɟɦɟɧɬɿɜ ɧɚ ɞɨɜɿɥɶɧɨɦɭ ɪɿɜɧɿ ɿєɪɚɪɯɿʀ. 
5. ɋɭɬɶ ɚɧɚɥɨɝɿʀ ɦɿɠ -ɜɢɪɚɡɨɦ ɬɚ ɩɪɨɫɬɢɦ ɛɥɨɤɨɦ. 

6. ȼ ɱɨɦɭ ɫɭɬɶ ɡɚɦɢɤɚɧɧɹ -ɜɢɪɚɡɿɜ? 
7. ɉɟɪɟɪɚɯɭɜɚɬɢ ɩɪɚɜɢɥɶɧɿ ɜɢɪɚɡɢ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ Ʌɿɫɩɭ. 
8. ȼɢɪɚɯɭɜɚɬɢ ɡɧɚɱɟɧɧɹ ɜɢɪɚɡɭ  

       {ɇȿɏȺɃ N=1 {ɇȿɏȺɃ f=(x) x + N {ɇȿɏȺɃ N=2 f(10) }}}. 
9. Ɉɫɨɛɥɢɜɨɫɬɿ ɩɪɨɰɟɫɭ ɡɜ’ɹɡɭɜɚɧɧɹ ɡɦɿɧɧɢɯ ɜ ɪɟɤɭɪɫɢɜɧɢɯ ɛɥɨɤɚɯ. 
10. ȼ ɱɨɦɭ ɫɭɬɶ ɫɬɚɬɢɱɧɨɝɨ ɡɜ’ɹɡɭɜɚɧɧɹ ɡɦɿɧɧɢɯ ? 
11. ɉɪɢɜɟɫɬɢ ɤɨɧɤɪɟɬɧɭ ɬɚ ɚɛɫɬɪɚɤɬɧɭ ɮɨɪɦɭ ɩɨɞɚɧɧɹ ɮɭɧɤɰɿʀ 

ɬɨɬɨɠɧɿɫɬь (x, y), ɹɤɚ ɜɿɞɚє ɡɧɚɱɟɧɧɹ Ɍ, ɹɤɳɨ S-ɜɢɪɚɡɢ x ɿ y ɫɩɿɜɩɚɞɚɸɬɶ 
ɩɨɟɥɟɦɟɧɬɧɨ ɿ NIL ɜ ɿɧɲɨɦɭ ɜɢɩɚɞɤɭ. 

 

5.5. ɉɨɛɭɞɨɜɚ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɮɭɧɤɰɿɨɧɚɥьɧɨʀ ɦɨɜɢ 

 

5.5.1. ȼɚɪɿɚɧɬ ɪɟɚɥɿɡɚɰɿʀ ɚɫɨɰɿɚɬɢɜɧɨɝɨ ɫɩɢɫɤɭ 
Ɉɫɨɛɥɢɜɨɸ ɪɢɫɨɸ ɦɨɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ є ɬɚ ɥɟɝɤɿɫɬɶ, ɡ 

ɹɤɨɸ ɜɿɧ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɡɚɩɢɫɭ ɫɜɨɝɨ ɜɥɚɫɧɨɝɨ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ. ɉɨ ɫɭɬɿ 
ɫɩɪɚɜɢ, ɰɟ ɨɫɧɨɜɧɢɣ ɧɚɩɪɹɦɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɜ. 

ȼ ɰɶɨɦɭ ɩɚɪɚɝɪɚɮɿ ɩɪɨɞɟɦɨɧɫɬɪɭєɦɨ ɨɫɧɨɜɧɭ ɬɟɯɧɿɤɭ ɿɧɬɟɪɩɪɟɬɚɰɿʀ 
ɜɢɯɿɞɧɢɯ ɩɪɨɝɪɚɦ ɧɚ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦɭ Ʌɿɫɩɿ. ȼɢɩɚɞɤɢ, ɹɤɿ ɛɭɞɭɬɶ ɬɭɬ 
ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ, ɩɨɜɬɨɪɸɸɬɶ ɩɟɪɟɥɿɤ ɩɪɚɜɢɥɶɧɢɯ ɜɢɪɚɡɿɜ, ɹɤɿ ɪɨɡɝɥɹɞɚɥɢɫɹ ɜ 
ɩ. 2.4. əɤɳɨ ɟ ɜɿɞɩɨɜɿɞɚє ɩɪɚɜɢɥɶɧɨɦɭ ɜɢɪɚɡɭ, ɬɨ ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ 
ɮɭɧɤɰɿɸ ɜɢɪɚɯɭɜɚɬɢ, ɹɤɚ ɜɢɞɚє ɡɧɚɱɟɧɧɹ ɩɪɚɜɢɥɶɧɨɝɨ ɜɢɪɚɡɭ. ȼɢɪɚɡ ɟ ɦɨɠɟ 
ɦɿɫɬɢɬɢ ɿ ɜɿɥɶɧɿ (ɝɥɨɛɚɥɶɧɿ ɡɦɿɧɧɿ), ɬɨɦɭ ɣɨɝɨ ɡɧɚɱɟɧɧɹ ɜɢɡɧɚɱɟɧɟ ɥɢɲɟ ɜ ɬɨɦɭ 
ɜɢɩɚɞɤɭ, ɹɤɳɨ ɡɚɞɚɧɢɣ ɤɨɧɬɟɤɫɬ, ɡɝɿɞɧɨ ɹɤɨɝɨ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɜ’ɹɡɭɜɚɧɧɹ 
ɤɨɠɧɨʀ ɡɦɿɧɧɨʀ ɡ ɟ ɡ ɩɟɜɧɢɦ ɡɧɚɱɟɧɧɹɦ. ȼɢɡɧɚɱɟɧɧɹ ɤɨɧɬɟɤɫɬɭ ɬɚ ɩɪɨɰɟɞɭɪɚ 
ɡɜ’ɹɡɭɜɚɧɧɹ ɡɦɿɧɧɢɯ ɪɨɡɝɥɹɧɭɬɚ ɜ ɩɨɩɟɪɟɞɧɶɨɦɭ ɩɚɪɚɝɪɚɮɿ. Ɉɞɧɚ ɡ 
ɦɨɠɥɢɜɨɫɬɟɣ ɡɚɞɚɧɧɹ ɬɚɤɨɝɨ ɤɨɧɬɟɤɫɬɭ – ɰɟ ɫɬɜɨɪɟɧɧɹ ɚɫɨɰɿɚɬɢɜɧɨɝɨ ɫɩɢɫɤɭ, 
ɨɞɢɧ ɿɡ ɜɚɪɿɚɧɬɿɜ ɹɤɨɝɨ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɜ ɩ. 5.3.1. ɉɨ ɫɭɬɿ, ɰɹ ɪɟɚɥɿɡɚɰɿɹ 
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ɡɚɩɪɨɩɨɧɨɜɚɧɚ Ⱦɠ. Ɇɚɤɤɚɪɬɿ ɜ ɣɨɝɨ ɨɪɢɝɿɧɚɥɶɧɨɦɭ ɿɧɬɟɪɩɪɟɬɚɬɨɪɿ. Ɇɢ ɠ 
ɪɨɡɝɥɹɧɟɦɨ ɟɮɟɤɬɢɜɧɿɲɭ ɜɟɪɫɿɸ ɪɟɚɥɿɡɚɰɿʀ ɚɫɨɰɿɚɬɢɜɧɨɝɨ ɫɩɢɫɤɭ. Ɂ ɰɿєɸ 
ɦɟɬɨɸ ɜɜɟɞɟɦɨ ɜ ɪɨɡɝɥɹɞ ɫɩɢɫɨɤ ɿɦɟɧ, ɜ ɹɤɨɦɭ ɩɟɪɟɪɚɯɨɜɚɧɿ ɜɫɿ ɡɦɿɧɧɿ, ɹɤɿ 
ɜɯɨɞɹɬɶ ɜ ɩɪɨɝɪɚɦɭ. ɋɩɢɫɨɤ ɿɦɟɧ ɦɚє ɫɬɪɭɤɬɭɪɭ ɫɩɢɫɤɭ ɿɡ ɫɩɢɫɤɿɜ ɚɬɨɦɿɜ, ɞɟ 
ɤɨɠɟɧ ɚɬɨɦ ɜɿɞɩɨɜɿɞɚє ɡɦɿɧɧɿɣ. Ɍɚɤ ɜɢɪɚɡ 

 
((X Y Z) (F) (A1 X1) 

 
є ɫɩɢɫɨɤ ɿɦɟɧ. ȼ ɩɪɨɝɪɚɦɿ ɧɚ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦɭ Ʌɿɫɩɿ ɤɨɠɟɧ ɡ ɩɿɞɜɢɪɚɡɿɜ 
ɜɯɨɞɢɬɶ ɜ ɞɟɹɤɢɣ ɤɨɧɬɟɤɫɬ, ɞɟ ɞɿɸɬɶ ɞɟɹɤɿ ɡɿ ɡɦɿɧɧɢɯ, ɹɤɿ ɞɨɫɬɭɩɧɿ ɞɥɹ ɞɚɧɨɝɨ 
ɩɿɞɜɢɪɚɡɭ. ɐɿ ɡɦɿɧɧɿ ɞɨɰɿɥɶɧɨ ɜɩɨɪɹɞɤɭɜɚɬɢ ɬɚɤ, ɳɨɛ ɥɨɤɚɥɶɧɿ ɡɦɿɧɧɿ ɛɭɥɢ 
ɡɡɨɜɧɿ, ɚ ɛɿɥɶɲ ɝɥɨɛɚɥɶɧɿ – ɜɫɟɪɟɞɢɧɿ. Ⱦɥɹ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɩɪɨɝɪɚɦ ɧɟɨɛɯɿɞɧɨ 
ɡɚɞɚɬɢ ɳɟ ɣ ɫɩɢɫɨɤ ɡɧɚɱɟɧɶ, ɤɨɧɝɪɭɟɧɬɧɢɣ ɫɩɢɫɤɭ ɿɦɟɧ. Ɍɚɤ, ɧɚɜɟɞɟɧɨɦɭ 
ɜɢɳɟ ɫɩɢɫɤɭ ɿɦɟɧ ɜɿɞɩɨɜɿɞɚє ɫɩɢɫɨɤ ɡɧɚɱɟɧɶ 

 
  (1 (Ⱥ ȼ) 5) ((Ⱥ ɋ D)) ((CONS 5 7) -1 2)) 

 

ɐɿ ɞɜɚ ɫɩɢɫɤɢ ɡɚɛɟɡɩɟɱɭɸɬɶ ɤɨɧɬɟɤɫɬ 
  X  1 

  Y  (A B) 

  Z  5 

  F  (A C D) 

  A1  (CONS 5 7) 

  X1  -1 2. 
Ⱦɥɹ ɞɨɫɬɭɩɭ ɞɨ ɫɩɢɫɤɭ ɡɧɚɱɟɧɶ ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ, ɧɚɡɜɟɦɨ 

ʀʀ ɚɫɨɰ(x, n, v), ɹɤɚ ɡɚ ɿɦɟɧɟɦ ɯ ɿɡ ɫɩɢɫɤɭ ɿɦɟɧ n ɜɢɞɚє ɜɿɞɩɨɜɿɞɧɟ ʀɣ ɡɧɚɱɟɧɧɹ 
ɿɡ ɫɩɢɫɤɭ ɡɧɚɱɟɧɶ v. Ȳʀ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɜɢɡɧɚɱɟɧɧɹ є ɧɚɫɬɭɩɧɟ: 

 

  ɚɫɨɰ(x, n, v)  ɹɤɳɨ ɟɥɟɦɟɧɬ (ɯ, ɫɚr(n)) ɬɨ ɦɿɫɰɟ ((ɯ, ɫɚr(n),                         

                                        ɫɚr(v)) 

        ɿɧɚɤɲɟ ɚɫɨɰ(x,cdr(n),cdr(v)) 

  ɦɿɫɰɟ (x,l,m)  ɹɤɳɨ ɪɿɜɧɨ (ɯ, ɫɚr(l)) ɬɨ car(m)      
        ɿɧɚɤɲɟ ɦɿɫɰɟ(x,cdr(l),cdr(n)) 

  ɟɥɟɦɟɧɬ (ɟ, S)  ɹɤɳɨ ɪɿɜɧɨ (S, NIL) ɬɨ NIL 
         ɿɧɚɤɲɟ ɟɥɟɦɟɧɬ(x,cdr(S)) 
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Ⱥɥɝɨɪɢɬɦ ɪɨɛɨɬɢ ɮɭɧɤɰɿʀ ɧɚɫɬɭɩɧɢɣ: ɩɨɱɟɪɝɨɜɨ ɩɟɪɟɜɿɪɹєɬɶɫɹ ɧɚɹɜɧɿɫɬɶ 
ɟɥɟɦɟɧɬɭ ɯ ɜ ɤɨɠɧɨɦɭ ɡ ɩɿɞɫɩɢɫɤɿɜ ɫɩɢɫɤɭ n. əɤɳɨ ɬɚɤɢɣ ɩɿɞɫɩɢɫɨɤ 
ɜɢɹɜɥɟɧɢɣ, ɬɨ ɮɭɧɤɰɿɹ ɦɿɫɰɟ (x, l, m) ɜɢɡɧɚɱɚє ɣɨɝɨ ɩɨɡɢɰɿɸ ɜ ɩɿɞɫɩɢɫɤɭ l ɿ 
ɜɢɞɚє ɣɨɝɨ ɜɿɞɩɨɜɿɞɧɟ ɡɧɚɱɟɧɧɹ ɿɡ ɫɩɢɫɤɭ m. ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɚɫɨɰ(x, n, v) 
ɩɟɪɟɞɛɚɱɚє ɧɚɹɜɧɿɫɬɶ ɟɥɟɦɟɧɬɚ ɯ ɜ ɫɩɢɫɤɭ n, ɛɨ ɜ ɩɪɨɬɢɜɧɨɦɭ ɜɢɩɚɞɤɭ ʀʀ 
ɡɧɚɱɟɧɧɹ є ɧɟɜɢɡɧɚɱɟɧɟ. ɓɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɩɪɨɫɬɨɬɭ ɿ ɧɚɨɱɧɿɫɬɶ ɩɪɨɝɪɚɦɢ 
ɿɧɬɟɪɩɪɟɬɚɰɿʀ, ɜ ɩɨɞɿɛɧɢɯ ɜɢɩɚɞɤɚɯ ɧɟ ɛɭɞɟɦɨ ɭɫɤɥɚɞɧɸɜɚɬɢ ɩɿɞɮɭɧɤɰɿɣ 
ɡɚɣɜɨɸ ɞɟɬɚɥɿɡɚɰɿєɸ. 

 
5.5.2. ɉɨɛɭɞɨɜɚ ɮɭɧɤɰɿʀ ɜɢɪɚɯɭɜɚɬɢ (ɟ, n , v) 

ɉɟɪɟɣɞɟɦɨ ɞɨ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ ɜɢɪɚɯɭɜɚɬɢ (e,n,v), ɹɤɚ ɹɤ ɚɪɝɭɦɟɧɬɢ 
ɦɚє ɩɪɚɜɢɥɶɧɢɣ ɜɢɪɚɡ ɟ, ɫɩɢɫɨɤ ɿɦɟɧ ɡɦɿɧɧɢɯ n ɿ ɤɨɧɝɪɭɟɧɬɧɢɣ ɣɨɦɭ ɫɩɢɫɨɤ 
ɡɧɚɱɟɧɶ v. Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ ɪɨɡɝɥɹɧɟɦɨ ɜɫɿ ɦɨɠɥɢɜɿ ɜɢɩɚɞɤɢ ɩɪɚɜɢɥɶɧɢɯ 
ɜɢɪɚɡɿɜ. Ⱦɥɹ ɫɩɪɨɳɟɧɧɹ ɩɨɛɭɞɨɜɢ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɤɨɠɟɧ ɡ ɜɢɩɚɞɤɿɜ ɡɚɩɢɲɟɦɨ 
ɭ ɜɢɝɥɹɞɿ ɪɿɜɧɹɧɧɹ 

 
ɜɢɪɚɯɭɜɚɬɢ [(car(x),((x)),(((A.B))))]=A 

 

ɳɨɛ ɜɤɚɡɚɬɢ ɡɧɚɱɟɧɧɹ ɜɢɪɚɡɭ (ɋAR E) ɜ ɤɨɧɬɟɤɫɬɿ, ɳɨ ɡɜ’ɹɡɭє ɡɦɿɧɧɭ ɏ ɡɿ 
ɡɧɚɱɟɧɧɹɦ (Ⱥ.ȼ).  

ɉɪɚɜɢɥɶɧɿ ɜɢɪɚɡɢ ɛɭɞɟɦɨ ɩɨɡɧɚɱɚɬɢ ɛɭɤɜɚɦɢ ɟ, ɟ1, ɟ2, ... ɟk; ɹɤ ɡɦɿɧɧɿ 
ɛɭɞɟɦɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɚɬɨɦɢ ɯ, ɯ1, ɯ2, ... ɯk; ɫɩɢɫɤɢ ɿɦɟɧ - n, n1, n2, ... nk; 
v, v1, v2, ... vk – ɫɩɢɫɤɢ ɡɧɚɱɟɧɶ; ɿɧɲɿ ɛɭɤɜɢ ɛɭɞɟɦɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ 
ɩɨɡɧɚɱɟɧɧɹ ɞɨɜɿɥɶɧɢɯ S-ɜɢɪɚɡɿɜ. ɉɨɱɟɪɝɨɜɨ ɪɨɡɝɥɹɧɟɦɨ ɜɫɿ ɩɪɚɜɢɥɶɧɿ ɜɢɪɚɡɢ, 
ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. ɩ.26. Ɂɧɚɱɟɧɧɹɦ ɡɦɿɧɧɨʀ ɯ є ɬɟ ɡɧɚɱɟɧɧɹ, ɹɤɟ ɦɨɠɧɚ ɜɢɛɪɚɬɢ ɡ 
ɚɫɨɰɿɚɬɢɜɧɨɝɨ ɫɩɢɫɤɭ, ɬɨɛɬɨ 

 
ɜɢɪɚɯɭɜɚɬɢ [x,n,v]=acoɰ(x,n,v) 

 
Ɂɧɚɱɟɧɧɹ ɩɪɚɜɢɥɶɧɨɝɨ ɜɢɪɚɡɭ (ɄɈȾ S) є S ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɣɨɝɨ ɡɧɚɱɟɧɧɹ, 

ɬɨɛɬɨ 
ɹɤɳɨ ɜɢɪɚɯɭɜɚɬɢ [ɟ,n,v]=ɚ 

ɬɨ ɜɢɪɚɯɭɜɚɬɢ [car E,n,v]=car(a) 

 
Ⱥɧɚɥɨɝɿɱɧɨ ɜɢɡɧɚɱɚєɬɶɫɹ ɩɪɚɜɢɥɨ ɜɢɪɚɯɭɜɚɧɧɹ cdr(e). Ⱦɥɹ ɜɢɪɚɡɭ 

cons(e1,e2) ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɬɚɤɟ ɩɪɚɜɢɥɨ 
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ɹɤɳɨ ɜɢɪɚɯɭɜɚɬɢ [ɟ1,n,v]=ɚ1 

ɿ ɜɢɪɚɯɭɜɚɬɢ [ɟ2,n,v]=ɚ2 

ɬɨ ɜɢɪɚɯɭɜɚɬɢ [(CONS E1 E2), n, v]=cons(a1,a2) 

 
ɉɪɚɜɢɥɚ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɢɪɚɯɭɜɚɧɧɹ ɮɭɧɤɰɿɣ ɚɬɨɦ, ɪɿɜɧɨ є ɰɿɥɤɨɦ 

ɚɧɚɥɨɝɿɱɧɿ ɞɨ ɜɢɳɟɧɚɜɟɞɟɧɢɯ. 
ɍɦɨɜɧɚ ɮɨɪɦɚ ɹɤɳɨ ɟ1 ɬɨ ɟ2 ɿɧɚɤɲɟ ɟ3 ɞɟɳɨ ɫɤɥɚɞɧɿɲɚ ɞɥɹ 

ɜɢɪɚɯɭɜɚɧɧɹ ɿ ɩɨɬɪɟɛɭє ɩɨɹɫɧɟɧɶ. Ɉɫɤɿɥɶɤɢ ɨɛɱɢɫɥɟɧɧɹ ɟ2 ɿ ɟ3 ɨɞɧɨɱɚɫɧɨ ɧɟ 
ɩɨɬɪɿɛɧɨ, ɬɨ ɞɨɫɬɚɬɧɶɨ ɜɢɪɚɯɭɜɚɬɢ ɫɩɨɱɚɬɤɭ ɟ1, ɚ ɩɨɬɿɦ ɩɪɢɣɧɹɬɢ ɪɿɲɟɧɧɹ 
ɩɪɨ ɨɛɱɢɫɥɟɧɧɹ ɟ2 ɚɛɨ ɟ3. Ɉɬɠɟ, ɦɚєɦɨ ɮɨɪɦɭ 

 
  ɹɤɳɨ ɜɢɪɚɯɭɜɚɬɢ [ɟ1,n,v]=ɚ1 

         ɬɨ  ɜɢɪɚɯɭɜɚɬɢ [(əɄɓɈ ȿ1 ȿ2 ȿ3), n, v]=ɹɤɳɨ ɚ1  

               ɬɨ ɜɢɪɚɯɭɜɚɬɢ [ɟ2, n, v] ɿɧɚɤɲɟ ɜɢɪɚɯɭɜɚɬɢ (ɟ3, n, v)] 

 
Ɍɭɬ ɜɢɪɚɯɨɜɭєɬɶɫɹ ɨɞɢɧ ɡ ɜɢɪɚɡɿɜ ɟ2 ɚɛɨ ɟ3, ɳɨ ɫɬɚє ɨɱɟɜɢɞɧɢɦ, ɹɤɳɨ 

ɩɟɪɟɩɢɫɚɬɢ ɨɫɬɚɧɧє ɜɢɡɧɚɱɟɧɧɹ ɭ ɜɢɝɥɹɞɿ 
 
  ɹɤɳɨ ɜɢɪɚɯɭɜɚɬɢ [ɟ1,n,v]=ɚ1 

              ɬɨ  ɜɢɪɚɯɭɜɚɬɢ [(əɄɓɈ ȿ1 ȿ2 ȿ3), n, v]= 

             ɜɢɪɚɯɭɜɚɬɢ [ɹɤɳɨ ɚ1 ɬɨ ɟ2 ɿɧɚɤɲɟ ɟ3, n, v)] 

 

Ⱦɥɹ ɿɧɬɟɪɩɪɟɬɚɰɿʀ -ɜɢɪɚɡɭ ɫɤɨɪɢɫɬɚєɦɨɫɹ ɫɤɥɚɞɧɢɦ ɨɛ’єɤɬɨɦ, ɳɨ є 
ɤɨɦɛɿɧɚɰɿєɸ -ɜɢɪɚɡɭ ɿ ɤɨɧɬɟɤɫɬɭ, ɭɬɜɨɪɸɸɱɢ ɫɬɪɭɤɬɭɪɭ, ɹɤɚ ɧɚɡɢɜɚєɬɶɫɹ 
ɡɚɦɢɤɚɧɧɹɦ. Ɂɚɦɢɤɚɧɧɹ ɦɿɫɬɢɬɶ ɧɟ ɬɿɥɶɤɢ ɬɿɥɨ -ɜɢɪɚɡɭ, ɚɥɟ ɣ ɿɦɟɧɚ ɡɜ’ɹɡɚɧɢɯ 
ɡɦɿɧɧɢɯ ɿ ɤɨɧɬɟɤɫɬ, ɜ ɹɤɨɦɭ ɜɢɪɚɯɨɜɭєɬɶɫɹ ɬɿɥɨ ɮɭɧɤɰɿʀ. ɐɸ ɿɧɮɨɪɦɚɰɿɸ 
ɡɚɩɢɲɟɦɨ ɭ ɜɢɝɥɹɞɿ: 

 
  ɜɢɪɚɯɭɜɚɬɢ [LAMBDA ( Y E), n, v]= 

    = cons(cons(y,e), cons(n,v)) 

 
ɇɟɨɛɯɿɞɧɿɫɬɶ ɡɛɟɪɟɠɟɧɧɹ ɜɫɿєʀ ɰɿєʀ ɿɧɮɨɪɦɚɰɿʀ ɫɬɚɧɟ ɨɱɟɜɢɞɧɢɦ ɡ 

ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɝɥɹɞɭ. 
ɉɪɢ ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ ɟ(ɟ1, ...,ɟk) ʀʀ ɡɧɚɱɟɧɧɹ є ɡɚɦɢɤɚɧɧɹ, ɚ ɡɧɚɱɟɧɧɹ 

ɟ1,...,ɟk ʀʀ ɡɧɚɱɟɧɧɹ є ɡɧɚɱɟɧɧɹ ɚɪɝɭɦɟɧɬɿɜ ɮɭɧɤɰɿʀ. Ⱦɥɹ ɜɢɪɚɯɭɜɚɧɧɹ 
ɚɪɝɭɦɟɧɬɿɜ ɜɜɟɞɟɦɨ ɜ ɪɨɡɝɥɹɞ ɳɟ ɨɞɧɭ ɮɭɧɤɰɿɸ 
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  ɜɢɪɫɩɢɫɨɤ (l, n, v)ɹɤɳɨ ɪɿɜɧɨ (l, NIL) ɬɨ NIL 

  ɿɧɚɤɲɟ cons(ɜɢɪɚɯɭɜɚɬɢ(car(l), n, v), ɜɢɪɫɩɢɫɨɤ(cdr(l), n, v)) 

 
ɿ ɩɪɢɣɦɟɦɨ ɳɨɞɨ ɰɿєʀ ɮɭɧɤɰɿʀ ɬɟ ɫɚɦɟ ɞɨɩɭɳɟɧɧɹ ɫɬɨɫɨɜɧɨ ɤɜɚɞɪɚɬɧɢɯ ɞɭɠɨɤ. 
Ɍɨɞɿ ɦɨɠɧɚ ɞɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ ɭ ɬɚɤɿɣ ɮɨɪɦɿ: 

 

  ɹɤɳɨ ɜɢɪɚɯɭɜɚɬɢ [ɟ’, n, v]=((yez)(n’v) 

          ɿ    ɜɢɪɫɩɢɫɨɤ [(ȿ1 ... EW), n, v]=z 

  ɬɨɞɿ   ɜɢɪɚɯɭɜɚɬɢ [(ȿ E1 ... EɄ), n, v]= 

            ɜɢɪɚɯɭɜɚɬɢ [ez, (yn’) (zv’)] 

 

Ɉɬɠɟ, ɫɩɨɱɚɬɤɭ ɨɛɱɢɫɥɸєɬɶɫɹ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɜɢɪɚɡɭ ɟ ɭ 
ɜɢɝɥɹɞɿ ɡɚɦɢɤɚɧɧɹ, ɿ ɡɧɚɱɟɧɧɹ ɚɪɝɭɦɟɧɬɿɜ ɮɭɧɤɰɿʀ ɭ ɜɢɝɥɹɞɿ ɫɩɢɫɤɭ z. Ɇɚɸɱɢ 
ɰɿ ɡɧɚɱɟɧɧɹ, ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɡɧɚɱɟɧɧɹ ɩɨɜɧɨɝɨ ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ (ȿ ȿ1 ... ȿɄ) 

ɜ ɤɨɧɬɟɤɫɬɿ ɡɿ ɫɩɢɫɤɨɦ ɿɦɟɧ (yn’) ɿ ɫɩɢɫɤɨɦ ɡɧɚɱɟɧɶ (ɭzv). 
Ɏɨɪɦɭɥɢ ɞɥɹ ɜɢɪɚɯɭɜɚɧɧɹ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ ɇȿɏȺɃ ɞɭɠɟ ɩɨɞɿɛɧɚ ɧɚ 

ɜɢɤɥɢɤ ɮɭɧɤɰɿʀ ɿ ɦɚє ɮɨɪɦɭ: 
 
                           ɹɤɳɨ ɜɢɪɫɩɢɫɨɤ [(ɟ1 ... ɟk), n, v]=z 

ɬɨ  ɜɢɪɚɯɭɜɚɬɢ [(ɇȿɏȺɃ ȿ(ɏ1ȿ1) ... (ɏɄEɄ)), n, v]= 

                           ɜɢɪɚɯɭɜɚɬɢ [e, ((ɯ1 ... ɯk)).n), (zv)] 

 

ɐɟ ɩɪɚɜɢɥɨ ɜɫɬɚɧɨɜɥɸє ɟɤɜɿɜɚɥɟɧɬɧɿɫɬɶ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 
 

(ɇȿɏȺɃ ȿ (ɏ1 ȿ1) ... (ɏɄ ȿɄ))((ɅəɆȻȾȺ (ɏ1 ... ɏɄ) ȿ) ȿ1 ... ȿɄ) 

 

ɜ ɬɨɦɭ ɪɨɡɭɦɿɧɧɿ, ɳɨ ɥɿɜɚ ɿ ɩɪɚɜɚ ɱɚɫɬɢɧɢ ɧɚɛɭɜɚɸɬɶ ɨɞɧɚɤɨɜɢɯ ɡɧɚɱɟɧɶ. 
 

5.5.3. Іɧɬɟɪɩɪɟɬɚɰɿɹ ɪɟɤɭɪɫɢɜɧɨɝɨ ɛɥɨɤɚ 
ɉɟɪɟɣɞɟɦɨ ɞɨ ɜɢɪɚɯɭɜɚɧɧɹ ɧɚɣɫɤɥɚɞɧɿɲɨʀ ɮɨɪɦɢ ɩɪɚɜɢɥɶɧɨɝɨ ɜɢɪɚɡɭ, ɚ 

ɫɚɦɟ ɪɟɤɭɪɫɢɜɧɨʀ ɥɨɤɚɥɶɧɨʀ ɮɨɪɦɢ 
 

(ɇȿɏȺɃ PEK ȿ (ɏ1 ȿ1) ... (ɏɄ ȿɄ)) 
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Ɍɪɭɞɧɨɳɿ, ɹɤɿ ɬɭɬ ɜɢɧɢɤɚɸɬɶ, ɩɨɜ’ɹɡɚɧɿ ɡ ɬɢɦ, ɳɨ ɜɢɪɚɡɢ ɟ1 ... ɟk 
ɨɛɱɢɫɥɸɸɬɶɫɹ ɜ ɨɬɨɱɟɧɧɿ, ɞɟ є ɞɨɫɬɭɩ ɞɨ ɡɦɿɧɧɢɯ ɯ1 ... ɯk, ɹɤɿ ɳɟ ɧɟ 
ɨɛɱɢɫɥɟɧɿ. 

Ⱦɥɹ ɚɞɟɤɜɚɬɧɨʀ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɪɟɤɭɪɫɢɜɧɨɝɨ ɛɥɨɤɚ ɜɜɟɞɟɦɨ ɩɨɧɹɬɬɹ 
ɩɫɟɜɞɨɮɭɧɤɰɿʀ ɡɚɜɟɪɲɟɧɧɹ(ɯ, y), ɪɟɡɭɥɶɬɚɬ ɹɤɨʀ ɡɜɨɞɢɬɶɫɹ ɞɨ ɜɢɞɚɱɿ ɫɩɢɫɤɭ ɯ, 
ɜ ɹɤɨɦɭ car(x) ɡɚɦɿɧɸєɬɶɫɹ ɧɚ y. Ɏɨɪɦɚɥɶɧɨ ɰɸ ɮɭɧɤɰɿɸ ɦɨɠɧɚ ɡɚɦɿɧɢɬɢ 
ɜɢɤɥɢɤɨɦ cons(y, cdr(x)). Ⱥɥɟ ɜ ɦɨɦɟɧɬ ɜɢɤɥɢɤɭ ɡɚɜɟɪɲɟɧɧɹ(ɯ, y) ɜɟɥɢɱɢɧɚ 
car(x) є ɫɩɟɰɿɚɥɶɧɢɦ ɡɧɚɱɟɧɧɹɦ , ɧɚ ɹɤɟ ɩɨɫɢɥɚɸɬɶɫɹ ɹɤ ɧɚ ɧɟɡɚɜɟɪɲɟɧɟ, ɳɨ 
ɡɚɦɿɧɸєɬɶɫɹ ɡɧɚɱɟɧɧɹɦ ɭ. əɤɳɨ ɜɢɤɥɢɤ ɮɭɧɤɰɿʀ ɡɚɜɟɪɲɟɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ 
ɦɨɦɟɧɬ, ɤɨɥɢ ɭ ɳɟ ɧɟ ɨɛɱɢɫɥɟɧɟ, ɬɨ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɡɚɜɟɪɲɟɧɧɹ є 
ɧɟɜɢɡɧɚɱɟɧɢɦ. 

Ɏɭɧɤɰɿɹ ɡɚɜɟɪɲɟɧɧɹ ɦɚє ɨɞɧɭ ɰɿɤɚɜɭ ɜɥɚɫɬɢɜɿɫɬɶ, ɹɤɚ ɞɨɡɜɨɥɹє 
ɛɭɞɭɜɚɬɢ ɰɢɤɥɿɱɧɿ ɫɬɪɭɤɬɭɪɢ. ɇɟɯɚɣ ɡɚɞɚɧɢɣ ɤɨɧɬɟɤɫɬ 

 

{ ɧɟɯɚɣ ɜ=cons(,) 

ɡɚɜɟɪɲɟɧɧɹ(ɜ,ɜ) } 

 

Ɂɧɚɱɟɧɧɹɦ ɰɶɨɝɨ ɜɢɪɚɡɭ, ɨɱɟɜɢɞɧɨ, є S-ɜɢɪɚɡ cdr ɹɤɨɝɨ є . əɤɳɨ ɜɡɹɬɢ 

car ɰɶɨɝɨ ɜɢɪɚɡɭ, ɬɨ ɰɟ ɛɭɞɟ S-ɜɢɪɚɡ ɜ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɨɛɭɞɨɜɚɧɚ ɫɬɪɭɤɬɭɪɚ  

ɡɧɚɱɟɧɧɹɦ ɹɤɨʀ є (.). Ɉɬɠɟ, ɹɤɳɨ ɯ=(.), ɬɨ 
 

cdr(car(car(car ... (car() ... ))) = . 

 

Ɏɚɤɬɢɱɧɨ, ɫɤɿɥɶɤɢ ɛɢ ɪɚɡ ɦɢ ɧɟ ɛɪɚɥɢ car ɜɿɞ , ɦɢ ɡɚɜɠɞɢ ɨɬɪɢɦɚєɦɨ . 
əɤɳɨ ɡɚɩɢɫɚɬɢ ɜɢɪɚɡ 

{ ɧɟɯɚɣ ɜ=cons(, NIL) 

ɡɚɜɟɪɲɟɧɧɹ(ɜ, ɡ’єɞɧɚɬɢ((Ⱥ ȼ ɋ Ⱦ), ɜ))}, 

 
ɬɨ ɜɿɧ ɝɟɧɟɪɭє ɫɬɪɭɤɬɭɪɭ, ɹɤɚ є ɧɟɫɤɿɧɱɟɧɧɢɦ S-ɜɢɪɚɡɨɦ 
 

((Ⱥ ȼ ɋ Ⱦ) (Ⱥ ȼ ɋ Ⱦ) (Ⱥ ȼ ɋ Ⱦ) ... ) 

 
Ɇɨɠɥɢɜɿɫɬɶ ɛɭɞɭɜɚɬɢ ɰɢɤɥɿɱɧɿ ɫɬɪɭɤɬɭɪɢ ɞɚє ɡɦɨɝɭ ɡɞɿɣɫɧɢɬɢ 

ɿɧɬɟɪɩɪɟɬɚɰɿɸ ɪɟɤɭɪɫɢɜɧɨɝɨ ɛɥɨɤɚ. ȼɢɪɚɯɭɜɚɧɧɹ ɜɢɡɧɚɱɚɥɶɧɢɯ ɜɢɪɚɡɿɜ ɟ1 ... 

ɟk ɨɛɱɢɫɥɸɸɬɶɫɹ ɡɿ ɫɩɢɫɤɨɦ ɡɧɚɱɟɧɶ, ɞɟ ɡɧɚɱɟɧɧɹ ɏ1 ... ɏK ɳɟ ɧɟ ɡɚɜɟɪɲɟɧɿ. 
ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɫɟɜɞɨɮɭɧɤɰɿɸ ɡɚɜɟɪɲɟɧɧɹ, ɧɚɤɥɚɞɟɦɨ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɹ 
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ɪɟɤɭɪɫɢɜɧɨʀ ɮɨɪɦɢ ɬɚɤɟ ɨɛɦɟɠɟɧɧɹ, ɩɪɢ ɹɤɨɦɭ, ɨɛɱɢɫɥɸɸɱɢ ɡɧɚɱɟɧɧɹ ɟ1 ... 

ɟk ɧɟ ɜɢɦɚɝɚєɬɶɫɹ ɧɟɝɚɣɧɨɝɨ ɞɨɫɬɭɩɭ ɞɨ ɡɦɿɧɧɢɯ ɯ1 ... ɯk. ɉɪɢɯɨɞɢɦɨ ɞɨ 
ɜɢɡɧɚɱɟɧɧɹ 

ɹɤɳɨ v1=(v) ɿ n1=((ɯ1 ... ɯk)n) 

ɿ ɜɢɪɫɩɢɫɨɤ[E1 ... EK), n’1, v1]=z 

ɬɨɞɿ ɜɢɪɚɯɭɜɚɬɢ[(ɇȿɏȺɃɊȿɄ ȿ (ɏ1 ȿ1) ... (ɏɄ ȿɄ), n, v]= 

ɜɢɪɚɯɭɜɚɬɢ[E, n1, ɡɚɜɟɪɲɟɧɧɹ(v1, z)] 

 

ɍ ɰɶɨɦɭ ɜɢɡɧɚɱɟɧɧɿ ɜɜɟɞɟɧɢɣ ɮɿɤɬɢɜɧɢɣ ɫɩɢɫɨɤ ɡɧɚɱɟɧɶ v1, ɨɫɤɿɥɶɤɢ 

ɡɧɚɱɟɧɧɹ  ɳɟ ɧɟ ɡɚɜɟɪɲɟɧɟ. ɋɩɢɫɨɤ v1 є ɤɨɧɝɪɭɟɧɬɧɢɦ ɫɩɢɫɤɭ ɡɧɚɱɟɧɶ n1, ɚ 
ɧɟɡɚɜɟɪɲɟɧɟ ɡɧɚɱɟɧɧɹ  ɜ ɩɿɞɫɭɦɤɭ ɛɭɞɟ ɡɚɦɿɧɟɧɨ ɧɚ ɨɛɱɢɫɥɟɧɧɹ ɡɧɚɱɟɧɧɹ 
ɜɢɪɚɡɿɜ ȿ1 ... ȿɄ, ɹɤɿ ɩɨɦɿɳɟɧɿ ɜ ɫɩɢɫɨɤ z.  

ȼɢɡɧɚɱɟɧɧɹ ɛɥɨɤɭ ɇȿɏȺɃɊȿɄ ɦɨɠɧɚ ɡɞɿɣɫɧɢɬɢ ɿ ɛɟɡ ɜɜɟɞɟɧɧɹ 
ɩɫɟɜɞɨɮɭɧɤɰɿʀ ɡɚɜɟɪɲɟɧɧɹ, ɨɞɧɚɤ ɬɚɤɚ ɫɬɪɭɤɬɭɪɚ є ɡɧɚɱɧɨ ɫɤɥɚɞɧɿɲɚ ɞɥɹ 
ɪɨɡɭɦɿɧɧɹ ɿ ɜɢɦɚɝɚє ɪɨɡɝɥɹɞɭ ɨɛɱɢɫɥɟɧɶ ɡ ɡɚɬɪɢɦɤɨɸ.  

Ɏɚɤɬɢɱɧɢɣ ɪɨɡɝɥɹɞ ɜɫɿɯ ɦɨɠɥɢɜɢɯ ɩɪɚɜɢɥɶɧɢɯ ɜɢɪɚɡɿɜ ɬɚ ɩɪɨɰɟɫɭ ʀɯ 
ɜɢɪɚɯɭɜɚɧɧɹ є ɡɚɜɟɪɲɟɧɢɣ ɿ ɦɨɠɧɚ ɞɚɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɜɢɡɧɚɱɟɧɧɹ 
ɪɟɡɭɥɶɬɚɬɭ ɨɛɱɢɫɥɟɧɧɹ ɜɫɿɯ ɩɪɚɜɢɥɶɧɢɯ ɜɢɪɚɡɿɜ S-Ʌɿɫɩɭ ɩɪɢ ɡɚɞɚɧɨɦɭ ɫɩɢɫɤɭ 
ɿɦɟɧ ɡɦɿɧɧɢɯ, ɳɨ ɜɯɨɞɹɬɶ ɭ ɜɢɪɚɡ ɬɚ ɤɨɧɝɪɭɟɧɬɧɨɦɭ ɣɨɦɭ ɫɩɢɫɤɭ ɿɦɟɧ. ɇɚɦ 
ɳɟ ɛɭɞɭɬɶ ɩɨɬɪɿɛɧɿ ɞɜɿ ɮɭɧɤɰɿʀ, ɹɤɿ ɪɨɡɳɟɩɥɸɸɬɶ ɫɩɢɫɨɤ ɡɦɿɧɧɢɯ ɿ ɡɧɚɱɟɧɶ 
ɜɢɞɭ 

((ɏ1ȿ1) (ɏ2ȿ2) ... (ɏɄȿɄ)) 

 
ɧɚ ɞɜɚ ɫɩɢɫɤɢ: ɫɩɢɫɨɤ ɡɦɿɧɧɢɯ (ɏ1 ... ɏɄ) ɿ ɫɩɢɫɨɤ ɡɧɚɱɟɧɶ (ȿ1 ... ȿɄ). 
ɇɚɡɜɟɦɨ ɰɿ ɮɭɧɤɰɿʀ ɡɦɿɧɧɿ(d) ɿ ɡɧɚɱ(d) ɬɚ ɜɿɞɪɚɡɭ ɞɚɦɨ ʀɯ ɮɭɧɤɰɿɨɧɚɥɶɧɟ 
ɜɢɡɧɚɱɟɧɧɹ, ɨɫɤɿɥɶɤɢ ʀɯ ɩɨɛɭɞɨɜɚ ɧɟ ɜɢɤɥɢɤɚє ɧɿɹɤɢɯ ɬɪɭɞɧɨɳɿɜ: 

 

ɡɦɿɧɧɿ(d)ɹɤɳɨ ɪɿɜɧɨ(d, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
cons(car(car(d), ɡɦɿɧɧɿ(cdr(d))) 

ɡɧɚɱ(d)ɹɤɳɨ ɪɿɜɧɨ(d, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
cons(car(cdr(d), ɡɧɚɤ(cdr(d)) 

. 
ɉɪɢ ɡɚɩɢɫɿ ɩɪɨɝɪɚɦɢ ɜɢɪɚɯɭɜɚɬɢ(ɟ, n, v) ɞɥɹ ɩɨɡɧɚɱɟɧɧɹ ɮɿɤɬɢɜɧɨɝɨ 

(ɧɟɡɚɜɟɪɲɟɧɨɝɨ ɡɧɚɱɟɧɧɹ) ɛɭɞɟɦɨ ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɡɦɿɧɧɨɸ W. ɉɪɢɯɨɞɢɦɨ ɞɨ 
ɬɚɤɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ: 
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 ɜɢɪɚɯɭɜɚɬɢ(n, e, v)ɹɤɳɨ ɚɬɨɦ(ɟ) ɬɨ ɚɫɨɰ(ɟ, n, v) 

      ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ(car(e), ɄɈȾ) ɬɨ car(cdr(e)) 

             ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ(car(e), CAR) ɬɨ 
         car(ɜɢɪɚɯɭɜɚɬɢ(car(cdr(e)), n, v) 

       ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ(car(e), CDR) ɬɨ  
      ɫdr(ɜɢɪɚɯɭɜɚɬɢ(car(cdr(e)), n, v)) 

    ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ(car(e), CONS) ɬɨ 
       ɫons(ɜɢɪɚɯɭɜɚɬɢ(car(cdr(e)), n, v)) 

    ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ(car(e), ATOM) ɬɨ  
      ɚɬɨɦ(ɜɢɪɚɯɭɜɚɬɢ(car(cdr(e)), n, v)) 

    ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ(car(e),PIBHO) ɬɨ  
      ɪɿɜɧɨ(ɜɢɪɚɯɭɜɚɬɢ(car(cdr(e)), n, 

v), 

      ɜɢɪɚɯɭɜɚɬɢ(car(cdr(cdr(e))), n, v)) 

    ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ(car(e), əɄɓɈ) ɬɨ  
      {(ɜɢɪɚɯɭɜɚɬɢ (ɹɤɳɨ  
     ɜɢɪɚɯɭɜɚɬɢ(e1, n, v) ɬɨ ɟ2 ɿɧɚɤɲɟ ɟ3, n, v) 

       ɞɟ ɟ2=car(cdr(cdr(e))) 

        ɿ  ɟ3=car(cdr(cdr(cdr(e)))) 

        ɿ  ɟ1=car(cdr(e))} 

    ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ(car(e), ɅəɆȻȾȺ) ɬɨ  
    cons(cons(car(cdr(e)), car(cdr(cdr(e))), cons(n, v)) 

    ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ(car(e),ɇȿɏȺɃ) ɬɨ  
    {(ɜɢɪɚɯɭɜɚɬɢ(car(cdr(e)), cons(y, n), cons(z, v)) 

     ɞɟ ɭ=ɡɦɿɧɧɿ(cdr(cdr(e))) 

       ɿ z=ɜɢɪɫɩɢɫɨɤ(ɡɧɚɱ(cdr(cdr(e))), n, v)} 

    ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ(car(e),ɇȿɏȺɃɊȿɄ) ɬɨ  
     {{(ɜɢɪɚɯɭɜɚɬɢ(car(cdr(e)), cons(y, n),  

        ɡɚɜɟɪɲɟɧɧɹ(v1, z)) 

    ɞɟ z=ɜɢɪɫɩɢɫɨɤ(ɡɧɚɱ(cdr(cdr(e))),cons(y, n), v1)} 

     {ɞɟ ɭ=ɡɦɿɧɧɿ(cdr(cdr(e))) 

       ɿ v1=cons(w, v)} ɿɧɚɤɲɟ 
   {ɜɢɪɚɯɭɜɚɬɢ (cdr(car(c)), cons(car(car(c),car(cdr((c))), 

     cons(z, cdr(cdr(c)))) 

     ɞɟ ɫ=ɜɢɪɚɯɭɜɚɬɢ(car(e), n, v) 

     ɿ   z=ɜɢɪɫɩɢɫɨɤ(cdr(e), n, v)} 
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ɇɚɜɟɞɟɧɿ ɜɢɡɧɚɱɟɧɧɹ є ɬɨɱɧɨɸ ɤɨɩɿєɸ ɪɚɧɿɲɟ ɩɪɢɣɧɹɬɢɯ ɪɿɲɟɧɶ ɭ 
ɜɢɝɥɹɞɿ ɮɨɪɦɭɥ ɡ ɤɜɚɞɪɚɬɧɢɦɢ ɞɭɠɤɚɦɢ. Ɂɦɿɫɬ ɬɚɤɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ 
ɡɚɩɢɫɭ ɜ ɬɨɦɭ, ɳɨ ɫɬɚɥɚ ɹɫɧɨɸ ɮɨɪɦɚ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɩɪɚɜɢɥɶɧɢɯ ɜɢɪɚɡɿɜ ɧɚ 
ɤɨɦɩ’ɸɬɟɪɿ. 

 
 

5.5.4. ȼɢɤɨɪɢɫɬɚɧɧɹ ɮɭɧɤɰɿʀ ɡɚɫɬɨɫɭɜɚɬɢ (f ,ɯ) 
Ɉɫɤɿɥɶɤɢ ɩɪɢ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɩɪɚɜɢɥɶɧɨɫɬɿ ɬɨɝɨ ɱɢ ɿɧɲɨɝɨ ɜɢɪɚɡɭ ɫɥɿɞ ɧɟ 

ɜɢɪɚɯɨɜɭɜɚɬɢ, ɚ ɥɢɲɟ ɩɟɪɟɜɿɪɢɬɢ ɩɪɚɜɢɥɶɧɿɫɬɶ ɫɢɧɬɚɤɫɢɱɧɨɝɨ ɡɚɩɢɫɭ, ɬɨ 
ɜɢɡɧɚɱɢɦɨ ɮɭɧɤɰɿɸ ɡɚɫɬɨɫɭɜɚɬɢ (f, x) ɬɚɤ 

 

  ɡɚɫɬɨɫɭɜɚɬɢ (f, x){ɜɢɪɚɯɭɜɚɬɢ(cdr(cur(c)), cons(car(car(c)), 

      cur(cdr(c))), cons(x,cdr(cdr(c)))) 

      ɞɟ ɫ=ɜɢɪɚɯɭɜɚɬɢ(f, NIL, NIL) 

 
ȼ ɰɶɨɦɭ ɜɢɡɧɚɱɟɧɧɿ ɜɢɪɚɯɨɜɭєɬɶɫɹ f ɿ ɭɬɜɨɪɸєɬɶɫɹ ɡɚɦɢɤɚɧɧɹ 

ɫ=((ɭɟ)(nv), ɚ ɞɚɥɿ ɨɛɱɢɫɥɸєɬɶɫɹ ɡɧɚɱɟɧɧɹ ɜɢɪɚɡɭ ɜɢɪɚɯɭɜɚɬɢ [e, (ɭn), (xv)]. 
Ɉɫɤɿɥɶɤɢ ɫɩɢɫɨɤ ɡɦɿɧɧɢɯ ɿ ɫɩɢɫɨɤ ɡɧɚɱɟɧɶ є ɩɨɪɨɠɧɿɦɢ ɫɩɢɫɤɚɦɢ, ɬɨ ɧɿɱɨɝɨ 
ɜɢɪɚɯɨɜɭɜɚɬɢɫɹ ɧɟ ɛɭɞɟ, ɚ ɥɢɲɟ ɛɭɞɟ ɩɟɪɟɜɿɪɟɧɨ ɫɢɧɬɚɤɫɢɫ ɮɭɧɤɰɿʀ f, ɹɤɚ 
ɦɨɠɟ ɛɭɬɢ ɞɨɜɿɥɶɧɢɦ ɜɢɪɚɡɨɦ ɿɡ ɧɚɜɟɞɟɧɢɯ ɭ ɜɢɡɧɚɱɟɧɧɿ ɮɭɧɤɰɿʀ 
ɜɢɡɧɚɱɢɬɢ(ɟ, n, v) ɚɛɨ ʀɯ ɞɨɜɿɥɶɧɨɸ ɤɨɦɛɿɧɚɰɿєɸ. ɋɚɦɟ ɰɢɦ ɰɿɥɹɦ ɿ ɫɥɭɠɢɬɶ 
ɿɧɬɟɪɩɪɟɬɚɬɨɪ ɛɭɞɶ-ɹɤɨʀ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

ɉɨɛɭɞɨɜɚɧɢɣ ɿɧɬɟɪɩɪɟɬɚɬɨɪ ɞɥɹ ɛɚɡɨɜɢɯ ɮɭɧɤɰɿɣ CAR, CDR, CONS, 

ȺɌɈɆ, ɊІȼɇɈ ɧɚɞɚє ʀɦ ɬɿ ɡɧɚɱɟɧɧɹ, ɹɤɿ ɦɢ ɜɤɥɚɞɚɥɢ ɜ ɮɭɧɤɰɿʀ car, cdr, cons, 

ɚɬɨɦ, ɪɿɜɧɨ. Ɍɨɦɭ ɧɟ ɦɚє ɡɦɿɫɬɭ ɦɿɧɹɬɢ ɰɿ ɮɭɧɤɰɿʀ. ȱɧɬɟɪɩɪɟɬɚɬɨɪ ɜɢɡɧɚɱɚє 
ɥɢɲɟ ɬɟ, ɳɨ ɮɭɧɤɰɿʀ ɫɥɿɞ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɨ ɨɛɱɢɫɥɟɧɧɹ ɡɧɚɱɟɧɶ ɚɪɝɭɦɟɧɬɿɜ, ɚ 
ɧɟ ɞɨ ɩɪɨɫɬɨ ʀɯ ɫɢɦɜɨɥɶɧɨɝɨ ɩɨɞɚɧɧɹ. ɇɟ ɫɬɚɧɨɜɢɬɶ ɩɪɨɛɥɟɦ ɪɨɡɲɢɪɢɬɢ 
ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɿɧɬɟɪɩɪɟɬɚɬɨɪ ɞɨɜɿɥɶɧɢɦ ɞɨɜɟɪɲɟɧɢɦ S-ɜɢɪɚɡɨɦ. Ⱦɥɹ 
ɩɪɢɤɥɚɞɭ, ɹɤɳɨ ɛɢ ɦɢ ɪɨɡɲɢɪɢɥɢ ɜɢɯɿɞɧɭ ɦɨɜɭ ɥɨɝɿɱɧɨɸ ɮɭɧɤɰɿєɸ (ɇɍɅЬ 

ȿ), ɹɤɚ є ɿɫɬɢɧɧɨɸ, ɹɤɳɨ ȿ ɞɨɪɿɜɧɸє 0 ɿ ɧɟ ɿɫɬɢɧɧɨɸ ɜ ɩɪɨɬɢɜɧɨɦɭ ɪɚɡɿ, ɬɨ 
ɰɿɥɹɦ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɫɥɭɠɢɥɚ ɛ ɬɚɤɚ ɮɪɚɡɚ 

 
 ... ɹɤɳɨ ɪɿɜɧɨ(car(e), ɇɍɅЬ) ɬɨ ɧɭɥь(ɜɢɪɚɯɭɜɚɬɢ (car(cdr(e)), n, v) 

      ɿɧɚɤɲɟ ... 
 

ɹɤɭ ɫɥɿɞ ɜɜɟɫɬɢ ɜ ɫɟɪɟɞɢɧɭ ɩɨɛɭɞɨɜɚɧɨʀ ɩɪɨɝɪɚɦɢ ɿɧɬɟɪɩɪɟɬɚɰɿʀ. Ɂɦɿɫɬ ɬɚɤɨʀ 
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ɮɪɚɡɢ ɜ ɬɨɦɭ, ɳɨ ɇɍɅЬ ɨɡɧɚɱɚє ɬɟ ɠ ɫɚɦɟ, ɳɨ ɨɡɧɚɱɚє ɧɭɥɶ ɿ ɜ ɩɪɢɧɰɢɩɿ 
ɦɨɠɧɚ ɞɨɞɚɬɢ ɛɭɞɶ-ɹɤɿ ɿɧɲɿ ɩɪɚɜɢɥɶɧɿ S-ɜɢɪɚɡɢ. 

Ȼɟɡɫɭɦɧɿɜɧɨ, ɦɨɠɧɚ ɩɨɛɭɞɭɜɚɬɢ ɿ ɛɭɞɶ-ɹɤɢɣ ɿɧɲɢɣ ɿɧɬɟɪɩɪɟɬɚɬɨɪ, 
ɧɚɞɚɜɲɢ ɜɫɿɦ ɤɨɧɫɬɪɭɤɰɿɹɦ ɦɨɜɢ ɬɨɣ ɡɦɿɫɬ, ɹɤɢɣ ɦɢ ɜ ɧɢɯ ɜɤɥɚɞɚєɦɨ. 
ɉɟɪɟɩɢɫɚɜɲɢ ɧɚɜɟɞɟɧɿ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɜɢɡɧɚɱɟɧɧɹ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɿɜ, ɦɢ 
ɨɬɪɢɦɭєɦɨ ɩɪɨɝɪɚɦɭ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɦɨɜɢ Ʌɿɫɩ, ɧɚɩɢɫɚɧɭ ɧɚ ɫɚɦɨɦɭ Ʌɿɫɩɿ. 
Ⱥɧɚɥɨɝɿɱɧɨ ɦɨɠɧɚ ɧɚɩɢɫɚɬɢ ɧɚ Ʌɿɫɩɿ ɩɪɨɝɪɚɦɭ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɛɭɞɶ-ɹɤɨʀ ɿɧɲɨʀ 
ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ – ɱɢ ɬɨ ɚɥɝɨɪɢɬɦɿɱɧɨʀ (Ⱥɥɝɨɥ, Ɏɨɪɬɪɚɧ, ɉɚɫɤɚɥɶ), ɱɢ 
ɨɩɢɫɨɜɨʀ (ɉɪɨɥɨɝ, Ɋɟɮɚɥ, Ɋɟɞɸɫ). Ⱦɥɹ ɰɶɨɝɨ ɫɥɿɞ ɩɟɪɟɩɢɫɚɬɢ ɬɜɟɪɞɠɟɧɧɹ ɰɿєʀ 
ɦɨɜɢ ɭ ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɿɜ. Ɋɟɚɥɶɧɚ ɩɪɨɝɪɚɦɚ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɦɚє ɪɹɞ 
ɨɫɨɛɥɢɜɨɫɬɟɣ, ɹɤɿ ɧɟ ɧɨɫɹɬɶ ɩɪɢɧɰɢɩɨɜɨɝɨ ɯɚɪɚɤɬɟɪɭ, ɚɥɟ ɛ ɡɧɚɱɧɨ 
ɭɫɤɥɚɞɧɢɥɢ ɪɨɡɝɥɹɞ ɩɨɛɭɞɨɜɢ ɩɪɨɝɪɚɦɢ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɩɪɨɝɪɚɦ. 

 
5.5.5. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. ȼ ɱɨɦɭ ɫɭɬɶ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɩɪɨɝɪɚɦ? 
2. Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɩɫɟɜɞɨɮɭɧɤɰɿʀ ɡɚɜɟɪɲɟɧɧɹ(ɯ,ɭ). 
3. ɇɚɜɟɫɬɢ ɩɪɢɤɥɚɞɢ ɩɨɛɭɞɨɜɢ ɧɟɫɤɿɧɱɟɧɧɢɯ ɰɢɤɥɿɱɧɢɯ ɫɬɪɭɤɬɭɪ. 
4. Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɚɫɨɰɿɚɬɢɜɧɨɝɨ ɫɩɢɫɤɭ ɬɚ ɧɚɜɟɫɬɢ ɩɪɢɤɥɚɞɢ ɣɨɝɨ 

ɪɟɚɥɿɡɚɰɿʀ ɜ S-Ʌɿɫɩɿ. 
5. Ɋɨɡɲɢɪɢɬɢ ɿɧɬɟɪɩɪɟɬɚɬɨɪ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ ɜɜɟɞɟɧɧɹɦ ɭɦɨɜɧɨʀ 

ɮɨɪɦɢ ɍɆɈȼȺ, ɹɤɚ ɡɚɞɨɜɨɥɶɧɹє ɬɚɤɭ ɭɦɨɜɭ ɟɤɜɿɜɚɥɟɧɬɧɨɫɬɿ (ɍɆɈȼȺ(ɏ1 

ȿ1)) ... (ɏɄ ... ȿɄ)(əɄɓɈ ɏ1 ȿ1 (əɄɓɈ ɏ2 ȿ2 (əɄɓɈ ... (əɄɓɈ XɄ 

ɊɄ ) ... ). 
6. Ɂɚɩɢɲɿɬɶ ɮɪɚɝɦɟɧɬ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɩɪɚɜɢɥɶɧɨɝɨ ɜɢɪɚɡɭ (ɁɇȺɑ ȿ), 

ɹɤɢɣ ɜɢɞɚє ɡɧɚɱɟɧɧɹ ɡɦɿɧɧɨʀ ɡ ɿɦɟɧɟɦ ȿ. 
7. Ɂɚɩɪɨɩɨɧɭɣɬɟ ɿɧɬɟɪɩɪɟɬɚɰɿɸ ɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɣ (I E1 E2); (HE E); 

(ȺȻɈ ȿ1 ȿ2), ɞɟ ȿ, ȿ1, ȿ2 – ɞɨɜɿɥɶɧɿ ɩɪɚɜɢɥɶɧɿ ɜɢɪɚɡɢ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ. 
8. ɉɨɹɫɧɢɬɢ ɫɭɬɶ ɮɭɧɤɰɿʀ ɡɚɦɢɤɚɧɧɹ ɬɚ ɩɫɟɜɞɨɮɭɧɤɰɿʀ ɡɚɜɟɪɲɟɧɧɹ. 
9. ȼ ɱɨɦɭ ɫɭɬɶ ɜɢɪɚɯɭɜɚɧɶ ɡ ɡɚɬɪɢɦɤɨɸ ɿ ɹɤɚ ʀɯ ɰɿɥɶ? 
10. Ɂɚɩɢɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɧɚ ɬɪɶɨɯ ɪɿɡɧɢɯ ɦɨɜɚɯ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

(ɉɚɫɤɚɥɶ, ɋɿ++, Ʌɿɫɩ) ɬɚ ɩɨɞɚɬɢ ɭ ɢɝɥɹɞɿ – ɜɢɪɚɡɭ ʀɯ ɿɧɬɟɪɩɪɟɬɚɰɿɸ. 
11. Ɂɚɩɢɫɚɬɢ ɿɧɬɟɪɩɪɟɬɚɰɿɸ ɩɪɢɦɿɬɢɜɧɢɯ ɮɭɧɤɰɿɣ Ʌɿɫɩɭ ɭɤɪɚʀɧɫɶɤɨɸ 

ɦɨɜɨɸ, ɜɢɛɪɚɜɲɢ ɞɥɹ ɧɢɯ ɿɦɟɧɚ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ ɡɦɿɫɬɭ ɰɢɯ ɮɭɧɤɰɿɣ. 
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Ɋɨɡɞɿɥ 6. ɋɭɱɚɫɧɿ ɬɟɯɧɨɥɨɝɿʀ ɮɭɧɤɰɿɨɧɚɥьɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

ɬɚ ɡɚɫɨɛɢ ɞɥɹ ʀɯ ɪɟɚɥɿɡɚɰɿʀ 
 

6.1. ɋɬɪɭɤɬɭɪɧɨ-ɨɩɬɢɦɚɥьɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ɏɭɧɤɰɿɨɧɚɥɢ ɬɚ 
ɦɚɤɪɨɫɢ 

 

6.1.1. Ɉɫɨɛɥɢɜɨɫɬɿ ɫɬɪɭɤɬɭɪɧɨ-ɨɩɬɢɦɚɥьɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

Ɂɚɫɜɨʀɜɲɢ ɨɫɨɛɥɢɜɨɫɬɿ ɦɨɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɿ 
ɨɩɢɫɚɧɿ ɜ ɩɨɩɟɪɟɞɧɿɯ ɞɜɨɯ ɪɨɡɞɿɥɚɯ ɩɵɞɪɭɱɧɢɤɚ ɿ ɪɟɚɥɿɡɨɜɚɧɿ ɧɚ ɜɟɪɫɿʀ ɫɬɪɨɝɨ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ S-Lisp, ɦɨɠɧɚ ɩɟɪɟɤɨɧɚɬɢɫɹ ɜ ɬɨɦɭ, ɳɨ ɛɟɡ ɛɚɝɚɬɶɨɯ 
ɫɬɪɭɤɬɭɪ ɭɩɪɚɜɥɿɧɧɹ, ɹɤɿ ɯɚɪɚɤɬɟɪɧɿ ɞɥɹ ɩɪɨɰɟɞɭɪɧɢɯ ɦɨɜ, ɭ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɦɨɠɧɚ ɨɛɿɣɬɢɫɹ. ɐɟ ɩɟɪɟɞɭɫɿɦ ɫɬɨɫɭєɬɶɫɹ 
ɮɭɧɤɰɿɣ ɩɟɪɟɞɚɱɿ ɭɩɪɚɜɥɿɧɧɹ GOTO, RETURN, PLOG, DO. ȼɪɚɯɭɜɚɜɲɢ, ɳɨ 
ɞɥɹ ɪɨɡɝɚɥɭɠɟɧɧɹ ɨɛɱɢɫɥɟɧɶ ɭ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ є 
ɭɧɿɜɟɪɫɚɥɶɧɚ ɮɨɪɦɚ – ɮɭɧɤɰɿɹ COND, ɦɨɠɧɚ ɜɿɞɦɨɜɢɬɢɫɹ ɜɿɞ ɫɬɪɭɤɬɭɪ IF, 
WHEN, UNLESS, CASE. Ɉɫɤɿɥɶɤɢ ɩɨɜɬɨɪɧɿ ɨɛɱɢɫɥɟɧɧɹ ɡɞɿɣɫɧɸɸɬɶɫɹ ɱɟɪɟɡ 
ɦɟɯɚɧɿɡɦ ɪɟɤɭɪɫɿʀ, ɹɤɢɣ є ɛɚɡɨɜɢɦ ɩɪɢɧɰɢɩɨɦ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɬɨ ɦɨɠɧɚ ɜɿɞɦɨɜɢɬɢɫɹ ɜɿɞ ɫɬɪɭɤɬɭɪ ɰɢɤɥɿɜ DO, LOOP, 
WHILE, ɡɚɦɿɧɢɜɲɢ ʀɯ ɪɟɤɭɪɫɢɜɧɢɦ ɜɢɤɥɢɤɨɦ. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɪɢɧɰɢɩ 
ɜɤɥɚɞɟɧɨɫɬɿ ɜɢɪɚɡɿɜ, ɦɨɠɧɚ ɡɜɟɫɬɢ ɦɚɣɠɟ ɞɨ ɧɭɥɹ ɡɜ’ɹɡɨɤ ɡɦɿɧɧɢɯ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿʀ SET, ɬɢɦ ɫɚɦɢɦ ɜɿɞɦɨɜɢɬɢɫɹ ɜɿɞ ɨɩɟɪɚɬɨɪɚ ɩɪɢɫɜɨєɧɧɹ. 

Ɉɬɠɟ, ɦɢ ɦɚɣɠɟ ɩɨɜɧɿɫɬɸ ɜɿɞɿɣɲɥɢ ɜɿɞ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɯ ɩɪɢɣɨɦɿɜ 
ɩɪɨɰɟɞɭɪɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɉɪɨɝɪɚɦɚ, ɳɨ ɧɚɩɢɫɚɧɚ ɛɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɩɪɢɣɨɦɿɜ ɩɪɨɰɟɞɭɪɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡ ɦɿɧɿɦɚɥɶɧɢɦ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 
ɨɩɟɪɚɰɿɣ ɩɪɢɫɜɨєɧɧɹ ɡɧɚɱɟɧɶ ɡɦɿɧɧɢɯ, ɜɿɞɫɭɬɧɿɫɬɸ ɞɨɞɚɬɤɨɜɢɯ (ɩɚɪɚɡɢɬɧɢɯ) 
ɡɦɿɧɧɢɯ, ɦɿɧɿɦɚɥɶɧɢɦ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɬɪɭɤɬɭɪ ɭɩɪɚɜɥɿɧɧɹ, ɩɪɢɣɧɹɬɨ 
ɧɚɡɢɜɚɬɢ ɩɪɨɝɪɚɦɨɸ, ɳɨ ɧɚɩɢɫɚɧɚ ɡɚɫɨɛɚɦɢ ɫɬɪɭɤɬɭɪɧɨ-ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ɂ ɨɞɧɨɝɨ ɛɨɤɭ, ɬɚɤɚ ɩɪɨɝɪɚɦɚ є ɞɨɛɪɟ ɫɬɪɭɤɬɭɪɨɜɚɧɨɸ, ɥɟɝɤɨ 
ɡɪɨɡɭɦɿɥɨɸ, ɧɚɨɱɧɨɸ, ɤɨɦɩɚɤɬɧɨɸ, ɚ ɡ ɿɧɲɨʀ – ɞɚє ɡɦɨɝɭ ɨɩɬɢɦɚɥɶɧɨ 
ɪɟɚɥɿɡɭɜɚɬɢ ɩɪɨɰɟɞɭɪɭ ʀʀ ɜɿɞɥɚɝɨɞɠɭɜɚɧɧɹ ɿ ɦɨɞɢɮɿɤɚɰɿʀ ɬɚ ɩɟɪɟɜɿɪɤɢ 
ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɱɢ ɞɨɜɟɞɟɧɧɹ ʀʀ ɩɪɚɜɢɥɶɧɨɫɬɿ. Ɇɨɜɢ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɿɞɟɚɥɶɧɨ ɩɪɢɫɬɨɫɨɜɚɧɿ ɞɨ ɧɚɩɢɫɚɧɧɹ ɨɩɬɢɦɚɥɶɧɨ-
ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ ɩɪɨɝɪɚɦ. 

əɤ ɩɪɢɤɥɚɞ ɧɚɜɟɞɟɦɨ ɩɪɨɝɪɚɦɭ ɨɛɱɢɫɥɟɧɧɹ N! ɜ ɫɟɪɟɞɨɜɢɳɿ S-Lisp: 
* (DE N! (N) (COND ((EQ N O) 1) (T(TIMES N (N! (MINUS N1))))) 

əɤ ɛɚɱɢɦɨ, ɬɭɬ ɨɫɧɨɜɧɭ ɪɨɛɨɬɭ ɜɢɤɨɧɭє ɪɟɤɭɪɫɢɜɧɢɣ ɜɢɤɥɢɤ. 
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6.1.2. Ɉɫɧɨɜɧɿ ɩɪɢɧɰɢɩɢ ɩɨɛɭɞɨɜɢ ɫɬɪɭɤɬɭɪɧɨ-ɨɩɬɢɦɚɥьɧɢɯ ɩɪɨɝɪɚɦ 

Ɉɬɠɟ, ɩɨɛɭɞɨɜɭ ɨɩɬɢɦɚɥɶɧɨ-ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ ɩɪɨɝɪɚɦ ɭ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɦɨɠɧɚ ɡɜɟɫɬɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɬɚɤɢɯ 
ɩɪɢɧɰɢɩɿɜ: 

 ɪɨɛɨɬɚ ɡ ɤɨɧɫɬɚɧɬɚɦɢ ɿɡ ɡɜ’ɹɡɭɜɚɧɧɹ ɡɦɿɧɧɢɯ; 
 ɩɨɫɥɿɞɨɜɧɟ ɜɢɤɨɧɚɧɧɹ; 
 ɪɨɡɝɚɥɭɠɟɧɧɹ ɨɛɱɢɫɥɟɧɶ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɮɭɧɤɰɿʀ COND; 

 ɪɟɤɭɪɫɢɜɧɢɣ ɜɢɤɥɢɤ; 
 ɤɨɦɩɨɡɢɰɿɹ ɮɭɧɤɰɿɣ. 
 Ɋɨɛɨɬɚ ɡ ɤɨɧɬɟɤɫɬɨɦ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɮɭɧɤɰɿɹɦɢ: 

 SET, SETQ, SETQQ - ɡɜ’ɹɡɭɜɚɧɧɹ ɞɚɧɢɯ; 
 QUOTE - ɛɥɨɤɭɜɚɧɧɹ ɨɛɱɢɫɥɟɧɶ; 
 LAMBDA - ɜɢɤɥɢɤ - ɜɢɪɚɡɭ ɬɚ ɜɢɤɥɢɤ ɿɦɟɧɿ ɮɭɧɤɰɿʀ; 
 LET - ɨɞɧɨɱɚɫɧɟ ɡɜ’ɹɡɭɜɚɧɧɹ ɜɫɿɯ ɡɦɿɧɧɢɯ ɬɚ ɞɨɫɬɭɩ ɞɨ ɧɢɯ ɭ 

ɜɢɡɧɚɱɚɥɶɧɨɦɭ ɜɢɪɚɡɿ. 
ɉɨɫɥɿɞɨɜɧɟ ɜɢɤɨɧɚɧɧɹ ɪɟɚɥɿɡɭєɬɶɫɹ ɮɭɧɤɰɿɹɦɢ: 
- PROG1, PROG2, PROGN, ɹɤɿ ɩɪɢɡɧɚɱɟɧɿ ɩɨɫɥɿɞɨɜɧɨ ɜɢɤɨɧɭɜɚɬɢ 

ɡɚɩɢɫɚɧɿ ɜ ɧɢɯ ɜɢɪɚɡɢ ɿ ɹɤ ɪɟɡɭɥɶɬɚɬ ɜɿɞɨɤɪɟɦɢɬɢ ɨɞɢɧ ɡ ɧɢɯ (ɜɿɞɩɨɜɿɞɧɨ 
ɩɟɪɲɢɣ, ɞɪɭɝɢɣ ɱɢ N-ɧɢɣ). 

Ɏɨɪɦɚɬ ɮɭɧɤɰɿʀ COND ɬɚɤɢɣ: 
 ( COND ( L1 E1 ) ... ( LN   EN )), 

ɳɨ ɡɚɛɟɡɩɟɱɭє ɩɨɫɥɿɞɨɜɧɭ ɩɟɪɟɜɿɪɤɭ ɭɦɨɜ L1...LN ɿ ɩɪɢ ɜɢɤɨɧɚɧɧɿ I-ɬɨʀ ɭɦɨɜɢ 
LI  ɛɭɞɟ ɜɢɞɚɧɟ ɡɧɚɱɟɧɧɹ ȿI ɹɤ ɪɟɡɭɥɶɬɚɬ. 

Ɋɟɤɭɪɫɢɜɧɢɣ ɜɢɤɥɢɤ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɡɜɟɪɬɚɧɧɹɦ ɮɭɧɤɰɿʀ ɞɨ ɫɚɦɨʀ ɫɟɛɟ. 
ɇɟɨɛɯɿɞɧɨ ɩɨɬɭɪɛɭɜɚɬɢɫɹ ɩɪɨ ɩɪɚɜɢɥɶɧɿɫɬɶ ɪɨɛɨɬɢ ɪɟɤɭɪɫɿʀ (ɜɿɞɫɭɬɧɿɫɬɶ 
ɡɚɰɢɤɥɸɜɚɧɧɹ, ɩɪɚɜɢɥɶɧɿɫɬɶ ɭɦɨɜ, ɩɨɪɹɞɨɤ ɫɥɿɞɭɜɚɧɧɹ) ɬɚ ɡɚɜɟɪɲɟɧɧɹ ʀʀ 
ɪɨɛɨɬɢ. ɍ ɜɢɳɟɧɚɜɟɞɟɧɨɦɭ ɩɪɢɤɥɚɞɿ ɩɪɚɜɢɥɶɧɿɫɬɶ ɪɨɛɨɬɢ ɪɟɤɭɪɫɿʀ 
ɝɚɪɚɧɬɭєɬɶɫɹ ɬɢɦ, ɳɨ ɣɞɭɬɶ ɩɨɫɥɿɞɨɜɧɿ ɜɢɤɥɢɤɢ ɮɭɧɤɰɿʀ N! ɞɨ ɜɫɟ ɦɟɧɲɨɝɨ 
ɡɧɚɱɟɧɧɹ ɚɪɝɭɦɟɧɬɭ N  ɿ ɪɚɧɨ ɱɢ ɩɿɡɧɨ ɦɢ ɩɪɢɣɞɟɦɨ ɞɨ N = 0, ɜ ɧɚɫɥɿɞɨɤ ɱɨɝɨ 
ɨɫɬɚɧɧɿɣ ɜɢɤɥɢɤ N! ɜɢɞɚɫɬɶ ɡɧɚɱɟɧɧɹ 1, ɚ ɪɟɡɭɥɶɬɚɬɨɦ ɜɫɿє ɮɭɧɤɰɿʀ N! ɛɭɞɟ 
ɞɨɛɭɬɨɤ ɱɢɫɟɥ ɜɿɞ 1 ɞɨ N. 

ɉɪɢɧɰɢɩ ɤɨɦɩɨɡɢɰɿʀ ɮɭɧɤɰɿɣ ɪɟɚɥɿɡɭєɬɶɫɹ ɭɤɥɚɞɚɧɧɹɦ ɮɭɧɤɰɿɣ ɨɞɧɚ ɜ 
ɨɞɧɭ. Ɇɨɠɥɢɜɿɫɬɶ ɬɚɤɨɝɨ ɭɤɥɚɞɚɧɧɹ ɧɚ ɞɨɜɿɥɶɧɭ ɝɥɢɛɢɧɭ ɡɚɛɟɡɩɟɱɭє 
ɩɨɛɭɞɨɜɭ ɫɤɥɚɞɧɢɯ ɮɭɧɤɰɿɣ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ, ɩɪɨ ɳɨ ɣɲɥɨɫɹ ɭ ɱɟɬɜɟɪɬɨɦɭ 
ɪɨɡɞɿɥɿ ɩɿɞɪɭɱɧɢɤɚ. 
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6.1.3. ɉɨɧɹɬɬɹ ɩɪɨ ɮɭɧɤɰɿɨɧɚɥɢ ɬɚ ɦɚɤɪɨɫɢ 

ʈɪɭɧɬɭɸɱɢɫɶ ɧɚ єɞɢɧɨɦɭ ɩɪɢɧɰɢɩɿ ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɿ ɩɪɨɝɪɚɦ ɭ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ, ɦɨɠɧɚ ɹɤ ɚɪɝɭɦɟɧɬ ɡɚɞɚɬɢ ɮɭɧɤɰɿɸ. 
Ⱥɪɝɭɦɟɧɬ, ɡɧɚɱɟɧɧɹɦ ɹɤɨɝɨ є ɮɭɧɤɰɿɹ, ɧɚɡɢɜɚɸɬɶ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ 
ɚɪɝɭɦɟɧɬɨɦ ɚɛɨ ɮɭɧɤɰɿɨɧɚɥɨɦ, ɚ ɜɿɞɩɨɜɿɞɧɨ ɜɢɡɧɚɱɟɧɭ ɮɭɧɤɰɿɸ – 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɸ. ȼ ɞɟɹɤɢɯ ɜɟɪɫɿɹɯ LISP ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɧɟɱɿɬɤɿ ɜɢɡɧɚɱɟɧɧɹ 
ɮɭɧɤɰɿʀ, ɬɨɛɬɨ ɜɢɤɥɢɤ ɮɭɧɤɰɿʀ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɪɝɭɦɟɧɬɚ. Ɍɭɬ ɜɫɿ 
ɮɭɧɤɰɿʀ ɦɨɠɭɬɶ ɛɭɬɢ ɹɤ ɮɭɧɤɰɿɹɦɢ ɜɢɳɨɝɨ ɩɨɪɹɞɤɭ, ɬɚɤ ɿ ɩɟɪɲɨɝɨ. ɍ 
ɞɿɚɥɟɤɬɚɯ MU-LISP ɬɚ COMMON -LISP ɬɚɤɨɝɨ ɦɟɯɚɧɿɡɦɭ ɧɟɦɚє. Ɍɭɬ ɞɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɚ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɫɩɟɰɿɚɥɶɧɿ ɮɭɧɤɰɿʀ  APPLY ɬɚ 
FUNCALL, ɹɤɿ ɡɦɭɲɭɸɬɶ ɮɭɧɤɰɿɸ ɡ ɡɚɞɚɧɢɦ ɿɦɟɧɟɦ  ɩɪɚɰɸɜɚɬɢ ɡ ɿɧɲɢɦɢ 
ɟɥɟɦɟɧɬɚɦɢ ɹɤ ɡ ɚɪɝɭɦɟɧɬɚɦɢ. 

 Ɏɨɪɦɚɬ ɡɚɩɢɫɭ ɰɢɯ ɮɭɧɤɰɿɣ ɬɚɤɢɣ: 
 ( APPLY function ‘ ( arg1, ... argN )); 

 ( FUNCALL function arg1, ... argN ). 
 ɉɪɢɤɥɚɞɢ ɜɢɤɨɪɢɫɬɚɧɧɹ: 
* ( APPLY ‘ CONS ‘ ( A ( B C D )) 

   ( A B C D ) 

*  ( APPLY ‘ CONS ‘ ( A B )) 

    ( A. B ) 

* ( APPLY ‘ TIMES ‘ (  5 5 )) 

   25 

* ( SETQ F ‘ PLUS ) 

*  ( APPLY F ‘ (7 9 )) 

    16 

* ( FUNCALL ‘ CONS ‘ A ‘ B ) 

   ( A.B ) 

*  ( FUNCALL ‘ PLUS 2 3 ) 

    5 

* ( FUNCALL ‘ APPLY  ‘ LIST ‘ ( A B ) ) 

   ( A B ) 

* (APPLY  ‘ FUNCALL ‘ ( LIST ‘ ( A B ) ) ) 

   ( ( A B ) ) 

ɉɪɢ ɫɬɜɨɪɟɧɧɿ ɤɨɦɩɨɡɢɰɿɣ ɮɭɧɤɰɿɣ ɱɚɫɬɨ ɛɭɜɚє ɤɨɪɢɫɧɨ ɧɟ ɜɢɩɢɫɭɜɚɬɢ 
ɨɛɱɢɫɥɸɜɚɥɶɧɢɣ ɩɪɨɰɟɫ, ɚ ɫɮɨɪɦɭɜɚɬɢ ɣɨɝɨ ɭ ɜɢɝɥɹɞɿ ɩɪɨɝɪɚɦ. ɐɹ ɿɞɟɹ 
ɧɚɣɞɨɰɿɥɶɧɿɲɟ ɦɨɠɟ ɛɭɬɢ ɪɟɚɥɿɡɨɜɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɜɨɪɟɧɧɹ ɦɚɤɪɨɫɿɜ 
(macros), ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɚɜɬɨɦɚɬɢɡɚɰɿɸ ɞɢɧɚɦɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 
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ɉɪɢ ɜɢɪɚɯɭɜɚɧɧɿ ɦɚɤɪɨɫɭ ɫɩɨɱɚɬɤɭ ɡ ɣɨɝɨ ɚɪɝɭɦɟɧɬɿɜ ɛɭɞɭєɬɶɫɹ ɮɨɪɦɚ, 
ɳɨ ɡɚɞɚєɬɶɫɹ ɜɢɡɧɚɱɟɧɧɹɦ ɦɚɤɪɨɫɭ, ɚ ɩɨɬɿɦ ɜ ɪɟɡɭɥɶɬɚɬɿ ɜɢɤɥɢɤɭ ɦɚɤɪɨɫɭ 
ɩɨɜɟɪɬɚєɬɶɫɹ ɡɧɚɱɟɧɧɹ ɰɿєʀ ɮɨɪɦɢ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɦɚɤɪɨɫɭ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ 
ɮɭɧɤɰɿɹ: 

( DEFMACRO < ɿɦ’ɹ ɦɚɤɪɨɫɭ > < ɫɩɢɫɤɢ ɚɪɝɭɦɟɧɬɿɜ > < ɬɿɥɨ 
ɦɚɤɪɨɫɭ > ) 

Ɂɚ ɫɜɨєɸ ɮɨɪɦɨɸ ɰɟ ɜɢɡɧɚɱɟɧɧɹ ɟɤɜɿɜɚɥɟɧɬɧɟ ɜɢɡɧɚɱɟɧɧɸ ɮɭɧɤɰɿʀ DE  
ɱɢ  DEFUN, ɚɥɟ ɣɨɝɨ ɨɛɱɢɫɥɟɧɧɹ ɿɫɬɨɬɧɨ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɜɢɪɚɯɭɜɚɧɧɹ 
ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ ɬɢɦ, ɳɨ: 

1) ɚɪɝɭɦɟɧɬɢ ɧɟ ɜɢɪɚɯɨɜɭɸɬɶɫɹ; 
2) ɜɢɪɚɯɭɜɚɧɧɹ ɦɚɤɪɨɫɭ ɪɟɚɥɿɡɭєɬɶɫɹ ɜ ɞɜɚ ɟɬɚɩɢ:   

 ɧɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɜɢɪɚɯɨɜɭєɬɶɫɹ ɬɿɥɨ ɦɚɤɪɨɫɭ (ɣɨɝɨ ɪɨɡɲɢɪɟɧɧɹ); 
 ɧɚ ɞɪɭɝɨɦɭ ɟɬɚɩɿ ɜɢɪɚɯɨɜɭєɬɶɫɹ ɨɬɪɢɦɚɧɚ ɩɪɢ ɪɨɡɲɢɪɟɧɧɿ ɮɨɪɦɚ, 

ɡɧɚɱɟɧɧɹ ɹɤɨʀ ɩɨɜɟɪɬɚєɬɶɫɹ ɹɤ ɡɧɚɱɟɧɧɹ ɫɜɨɝɨ ɦɚɤɪɨɜɢɡɧɚɱɟɧɧɹ. 
əɤ ɩɪɢɤɥɚɞ ɜɢɡɧɚɱɢɦɨ ɦɚɤɪɨɫ SETQQ, ɳɨ ɞɿє ɹɤ ɮɭɧɤɰɿɹ SETQ ɡ ɬɿєɸ 

ɪɿɡɧɢɰɟɸ, ɳɨ ɛɥɨɤɭєɬɶɫɹ ɜɢɪɚɯɭɜɚɧɧɹ ɞɪɭɝɨɝɨ ɚɪɝɭɦɟɧɬɚ. 
* (DEF MACRO  SETQQ (x y) 

  ( SET x ‘ y ) 

SETQQ 

* (SETQQ LIST ( A B C )) 

( A B C ) 

* LIST 

( A B  C ). 

Ɇɨɠɧɚ ɫɮɨɪɦɭɥɸɜɚɬɢ ɧɚɫɬɭɩɧɿ ɤɨɦɩɨɡɢɰɿʀ ɮɭɧɤɰɿɣ: 

1.  Ɂɜɢɱɚɣɧɢɣ ɜɢɤɥɢɤ 
    ( defun f ... (q ) ... ) 

2.  Ɋɟɤɭɪɫɢɜɧɢɣ ɜɢɤɥɢɤ 
    ( defun f ... (f ) ... ) 

3. ȼɤɥɚɞɟɧɢɣ ɪɟɤɭɪɫɢɜɧɢɣ ɜɢɤɥɢɤ  
     ( defun f ... (f ... (f )...)...) 

4.  Ɏɭɧɤɰɿɨɧɚɥɶɧɢɣ ɚɪɝɭɦɟɧɬ 
    ( defun f  (q ...) ... ( applay q ) ... ) 

5.  Ɋɟɤɭɪɫɢɜɧɢɣ ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ ɚɪɝɭɦɟɧɬ 
    ( defun f  (...q ...) ...  applay f...f... ) ... ) 

ɉ’ɹɬɢɣ ɬɢɩ ɤɨɦɩɨɡɢɰɿʀ ɱɚɫɬɨ ɧɚɡɢɜɚɸɬɶ ɚɜɬɨɮɭɧɤɰɿɹɦɢ, ɬɨɛɬɨ ɬɚɤɢɦɢ, 
ɳɨ ɜɿɞɨɛɪɚɠɚɸɬɶ ɮɭɧɤɰɿɨɧɚɥɢ. 
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6.1.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1.  Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɫɬɪɭɤɬɭɪɧɨ-ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 
2.  ɋɮɨɪɦɭɥɸɜɚɬɢ ɨɫɧɨɜɧɿ ɩɪɢɧɰɢɩɢ ɫɬɪɭɤɬɭɪɧɨ-ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 
3.  ɉɨɹɫɧɢɬɢ ɫɭɬɶ ɞɿʀ ɭɡɚɝɚɥɶɧɟɧɨʀ ɮɨɪɦɢ COND ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ 

ɪɨɡɝɚɥɭɠɟɧɧɹ ɨɛɱɢɫɥɟɧɶ. 
4.  əɤɚ ɩɪɢɧɰɢɩɨɜɚ ɜɿɞɦɿɧɧɿɫɬɶ ɦɿɠ ɜɢɡɧɚɱɟɧɧɹɦ ɮɭɧɤɰɿʀ ɬɚ ɦɚɤɪɨɫɭ? 
5.  Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɭ. 
6.  ɉɨɹɫɧɢɬɢ ɪɨɛɨɬɭ ɮɭɧɤɰɿʀ APPLY ɬɚ FUNCALL. 
7.  ɋɭɬɶ ɤɨɦɩɨɡɢɰɿʀ ɮɭɧɤɰɿʀ ɬɚ ɨɫɧɨɜɧɿ ɬɢɩɢ ɤɨɦɩɨɡɢɰɿʀ. 
8.  ɍ ɜɢɝɥɹɞɿ ɦɚɤɪɨɫɭ ɡɚɞɚɬɢ ɮɨɪɦɭ ɟɤɜɿɜɚɥɟɧɬɚ ɨɩɟɪɚɬɨɪɚ IF  ɦɨɜɢ 

ɉɚɫɤɚɥɶ. 
9.   Ɉɡɧɚɱɢɬɢ ɦɚɤɪɨɫ, ɹɤɢɣ ɡɞɿɣɫɧɸє ɤɨɩɿɸɜɚɧɧɹ ɫɬɚɧɭ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ 

ɩɪɨɝɪɚɦɢ. 
 

6.2. ɉɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɟ ɤɟɪɭєɬьɫɹ ɞɚɧɢɦɢ 

 6.2.1. Ⱦɨɰɿɥьɧɿɫɬь ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɟ ɤɟɪɭєɬьɫɹ ɞɚɧɢɦɢ 

Ɇɟɬɨɞ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɜ ɹɤɨɦɭ ɞɚɧɿ ɭɩɪɚɜɥɹɸɬɶ ɜɢɤɨɧɚɧɧɹɦ ɩɪɨɝɪɚɦɢ 
ɚɛɨ ɞɚɧɿ ɿɧɬɟɪɩɪɟɬɭɸɬɶɫɹ ɹɤ ɩɪɨɝɪɚɦɢ, ɧɚɡɢɜɚєɬɶɫɹ ɦɟɬɨɞɨɦ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, 
ɹɤɟ ɭɩɪɚɜɥɹєɬɶɫɹ ɞɚɧɢɦɢ (date driver). ɐɟɣ ɦɟɬɨɞ ɡɚɛɟɡɩɟɱɭє ɦɨɠɥɢɜɿɫɬɶ 
ɤɨɧɫɬɪɭɸɜɚɬɢ ɨɫɧɨɜɧɢɣ ɚɥɝɨɪɢɬɦ ɩɪɨɝɪɚɦɢ ɜ ɧɚɣɡɚɝɚɥɶɧɿɲɨɦɭ ɜɢɝɥɹɞɿ, ɚ 
ɞɚɧɿ ɪɟɚɥɿɡɚɰɿʀ ɬɚɤɨɝɨ ɚɥɝɨɪɢɬɦɭ ɜɧɨɫɢɬɢ ɜ ɞɚɧɿ, ɹɤɿ ɦɨɠɧɚ ɩɨɫɬɿɣɧɨ 
ɡɦɿɧɸɜɚɬɢ, ɩɨɩɨɜɧɸɜɚɬɢ, ɧɟ ɩɟɪɟɪɨɛɥɸɸɱɢ ɨɫɧɨɜɧɭ ɩɪɨɝɪɚɦɭ. Ɍɚɤɢɣ ɩɿɞɯɿɞ 
ɧɟ ɦɨɠɟ ɛɭɬɢ ɪɟɚɥɿɡɨɜɚɧɢɣ ɜ ɬɟɪɦɿɧɚɯ ɬɪɚɞɢɰɿɣɧɢɯ ɦɨɜɚɯ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɜ 
ɬɨɣ ɱɚɫ ɹɤ ɭ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɜɚɯ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɰɟ є ɦɨɠɥɢɜɢɦ ɡɚɜɞɹɤɢ 
ɫɩɟɰɿɚɥɶɧɢɦ ɮɭɧɤɰɿɹɦ (APPLY, FUNCALL), ɮɭɧɤɰɿʀ EVAL ɬɚ 
ɦɚɤɪɨɜɢɡɧɚɱɟɧɧɹ DEFMACRO. 

ɉɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɟ ɭɩɪɚɜɥɹєɬɶɫɹ ɞɚɧɢɦɢ, ɧɚɛɚɝɚɬɨ ɛɿɥɶɲɟ ɧɿɠ ɩɪɨɫɬɟ 
ɨɩɟɪɚɬɨɪɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɿɞɯɨɞɢɬɶ ɞɨ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ ɲɬɭɱɧɨɝɨ 
ɿɧɬɟɥɟɤɬɭ, ɨɫɤɿɥɶɤɢ ɞɚє ɡɦɨɝɭ ɪɨɡɪɨɛɢɬɢ ɞɨɫɬɚɬɧɶɨ ɭɧɿɜɟɪɫɚɥɶɧɿ ɚɥɝɨɪɢɬɦɢ, 
ɩɨɫɬɿɣɧɨ ʀɯ ɪɨɡɲɢɪɸɜɚɬɢ ɬɚ ɦɨɞɢɮɿɤɭɜɚɬɢ. 

ɐɟɣ ɩɿɞɯɿɞ ɧɚɣɞɨɰɿɥɶɧɿɲɢɣ, ɤɨɥɢ ɿɫɧɭє ɛɚɝɚɬɨ ɪɿɡɧɨɦɚɧɿɬɧɢɯ, ɚɥɟ 
ɚɧɚɥɨɝɿɱɧɢɯ ɬɢɩɿɜ ɞɚɧɢɯ, ɹɤɿ ɦɨɠɧɚ ɤɥɚɫɢɮɿɤɭɜɚɬɢ ɡɚ ɩɟɜɧɢɦɢ ɿєɪɚɪɯɿɱɧɢɦɢ 
ɤɪɢɬɟɪɿɹɦɢ. Ɂɨɤɪɟɦɚ, ɰɟ ɫɬɨɫɭєɬɶɫɹ ɪɨɡɪɨɛɥɟɧɧɹ ɩɪɨɝɪɚɦ ɨɩɪɚɰɸɜɚɧɧɹ 
ɥɸɞɫɶɤɨʀ ɦɨɜɢ, ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɨɱɟɪɤɭ, ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɡɨɛɪɚɠɟɧɶ, 
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ɿɞɟɧɬɢɮɿɤɚɰɿɹ ɨɛ’єɤɬɿɜ, ɩɨɛɭɞɨɜɚ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ ɜ ɬɢɯ ɝɚɥɭɡɹɯ ɥɸɞɫɶɤɨʀ 
ɞɿɹɥɶɧɨɫɬɿ, ɹɤɿ ɧɟ ɩɿɞɞɚɸɬɶɫɹ ɫɬɪɨɝɨɦɭ ɦɚɬɟɦɚɬɢɱɧɨɦɭ ɨɩɢɫɭ. 

ɇɚ ɰɶɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɛɚɡɭɸɬɶɫɹ ɞɟɹɤɿ ɫɩɟɰɿɚɥɶɧɿ ɦɨɜɢ, ɬɚɤɿ ɹɤ ATN 
(augnehted transitation network grammar) – ɨɛɪɨɛɤɚ ɦɟɪɟɠ ɩɟɪɟɯɿɞɧɢɯ ɫɬɚɧɿɜ, 
ɹɤɿ ɨɩɢɫɭɸɬɶɫɹ ɫɩɟɰɿɚɥɶɧɢɦɢ ɝɪɚɦɚɬɢɤɚɦɢ ɬɚ ɦɟɬɨɞ ɤɥɚɫɢɮɿɤɚɰɿɣɧɢɯ ɫɿɬɨɤ, ɜ 
ɹɤɨɦɭ ɞɚɧɿ ɫɩɨɱɚɬɤɭ ɚɧɚɥɿɡɭɸɬɶɫɹ, ɚ ɜɠɟ ɩɨɬɿɦ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɟɡɭɥɶɬɚɬɿɜ 
ɚɧɚɥɿɡɭ ɨɩɪɚɰɶɨɜɭɸɬɶɫɹ. 

Ȼɥɢɡɶɤɢɦ ɞɨ ɰɶɨɝɨ є ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɟ ɭɩɪɚɜɥɹєɬɶɫɹ ɩɨɞɿɹɦɢ (even-
action draven). ɐɟ ɬɚɤɢɣ ɫɬɢɥɶ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɤɨɥɢ ɞɿʀ ɚɤɬɢɜɿɡɭɸɬɶɫɹ ɥɢɲɟ 
ɩɪɢ ɜɢɧɢɤɧɟɧɧɿ ɤɨɧɤɪɟɬɧɢɯ ɫɢɬɭɚɰɿɣ, ɩɪɢ ɜɢɤɥɢɤɭ ɡɚɞɚɧɨʀ ɮɭɧɤɰɿʀ ɱɢ 
ɜɢɡɧɚɱɟɧɧɿ ɤɨɧɤɪɟɬɧɨʀ ɡɦɿɧɧɨʀ. Ɏɭɧɤɰɿɹ ɚɛɨ ɡɦɿɧɧɚ, ɳɨ ɜɢɤɨɧɭєɬɶɫɹ, 
ɧɚɡɢɜɚєɬɶɫɹ ɞɟɦɨɧɨɦ. Ɍɚɤɚ ɧɚɡɜɚ ɡɭɦɨɜɥɟɧɚ ɬɢɦ, ɳɨ ɞɟɦɨɧ ɧɿɛɢ ɱɟɤɚє, ɤɨɥɢ 
ɬɚ ɱɢ ɿɧɲɚ ɩɨɞɿɹ ɞɚɫɬɶ ɡɦɨɝɭ ɞɿɹɬɢ ɿ ɣɨɦɭ. ɉɪɢɧɰɢɩ ɪɟɚɥɿɡɚɰɿʀ ɬɚɤɨɝɨ ɩɿɞɯɨɞɭ 
ɩɪɢ ɧɟɡɧɚɱɧɢɯ ɦɨɞɢɮɿɤɚɰɿɹɯ ɦɨɠɟ ʉɪɭɧɬɭɜɚɬɢɫɹ ɧɚ ɩɪɨɝɪɚɦɭɜɚɧɧɿ, ɹɤɟ 
ɭɩɪɚɜɥɹєɬɶɫɹ ɞɚɧɢɦɢ. 

 
6.2.2. Ⱥɥɝɨɪɢɬɦ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɨɝɪɚɦɢ, ɳɨ ɤɟɪɭєɬьɫɹ ɞɚɧɢɦɢ 

ɬɚ ɩɪɢɤɥɚɞ ɪɟɚɥɿɡɚɰɿʀ 
Ɋɟɚɥɿɡɚɰɿɹ ɰɶɨɝɨ ɦɟɬɨɞɭ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɟ ɭɩɪɚɜɥɹєɬɶɫɹ ɞɚɧɢɦɢ, ɦɨɠɟ 

ɛɭɬɢ ɪɟɚɥɿɡɨɜɚɧɚ ɡɚ ɫɯɟɦɨɸ: 

1.  ɋɬɜɨɪɸєɬɶɫɹ ɮɭɧɤɰɿɹ ɚɛɨ ɦɚɤɪɨɜɢɡɧɚɱɟɧɧɹ ɩɪɢɜɥɚɫɧɟɧɧɹ ɞɚɧɢɦ 
(ɫɢɦɜɨɥɭ) ɡɧɚɱɟɧɧɹ, ɮɭɧɤɰɿʀ ɱɢ ɜɥɚɫɬɢɜɨɫɬɿ ɭ ɜɢɝɥɹɞɿ ɜɢɪɚɡɭ ɚɛɨ ɫɩɟɰɿɚɥɶɧɨ 
ɪɨɡɪɨɛɥɟɧɨʀ ɮɭɧɤɰɿʀ. 

2.  ɋɬɜɨɪɸєɬɶɫɹ ɭɩɪɚɜɥɹɸɱɚ ɮɭɧɤɰɿɹ, ɹɤɚ ɡɞɿɣɫɧɸє ɜɢɤɨɧɚɧɧɹ ɮɭɧɤɰɿʀ, 
ɹɤɚ ɜɢɡɧɚɱɟɧɚ ɞɥɹ ɞɚɧɢɯ ɜ ɩɭɧɤɬɿ 1. 

3.  Ɂɚ ɞɨɩɨɦɨɝɨɸ ɜɢɤɥɢɤɭ ɮɭɧɤɰɿʀ ɚɛɨ ɦɚɤɪɨɜɢɡɧɚɱɟɧɧɹ, ɳɨ ɫɬɜɨɪɟɧɨ ɭ 
ɩɭɧɤɬɿ 1 ɜɢɡɧɚɱɚєɬɶɫɹ ɪɹɞ ɫɢɦɜɨɥɿɜ ɡ ɡɚɞɚɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ ɱɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ 
ɭ ɜɢɝɥɹɞɿ ɫɩɢɫɤɭ ɜɢɪɚɡɿɜ, ɹɤɿ ɜɢɤɨɧɭɸɬɶ ɞɿʀ ɚɛɨ ɭ ɜɢɝɥɹɞɿ ɿɧɲɨʀ ɡɚɡɞɚɥɟɝɿɞɶ 
ɪɨɡɪɨɛɥɟɧɨʀ ɮɭɧɤɰɿʀ. 

əɤ ɩɪɢɤɥɚɞ ɪɟɚɥɿɡɚɰɿʀ ɩɿɞɯɨɞɭ ɪɨɡɝɥɹɧɟɦɨ ɮɪɚɝɦɟɧɬ ɪɨɡɪɨɛɤɢ ɮɭɧɤɰɿʀ 
ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ ɜɢɪɚɡɭ, ɤɨɥɢ ɜ ɧɶɨɝɨ ɜɯɨɞɹɬɶ ɡɦɿɧɧɿ, ɤɨɧɫɬɚɧɬɢ ɬɚ ɨɩɟɪɚɰɿʀ 
ɞɨɞɚɜɚɧɧɹ ɬɚ ɦɧɨɠɟɧɧɹ. 

 ɉɪɢɤɥɚɞ ɪɟɚɥɿɡɚɰɿʀ ɧɚ ɨɫɧɨɜɿ ɪɨɡɝɚɥɭɠɟɧɧɹ ɦɚє ɜɢɝɥɹɞ: 
 ( defun dif  ( l x ) 

 ( cond 

                ((atom l) (if (eg e x) 10 ))) 
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 (( eg ( car e ) ‘ f ) ( list ‘ f ( dif ( cadr 1 ) x ) ( dif ( caddr e ) x))) 

(( eg ( car e ) ‘ * )  ( list ‘ f ( list ‘ * dif ( cadr l ) x) ( caddr e )) ( list ‘ * 

(cadr e ) ( dif ( caddr e ) x )))) 

( t NIL ) 

* ( dif ‘ ( + x ( *2x )) x ) 

 ( +1 ( + ( * 0 x ) ( * 21 ))) 

ȼ ɰɿɣ ɩɪɨɝɪɚɦɿ «+» ɜɿɞɩɨɜɿɞɚє ɨɩɟɪɚɰɿʀ ɞɨɞɚɜɚɧɧɹ, «*» – ɨɩɟɪɚɰɿʀ 
ɦɧɨɠɟɧɧɹ ɿ ɜ S-ɜɢɪɚɡɿ ɞɨɡɜɨɥɟɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɚɥɢɯ ɥɿɬɟɪ. ɉɪɢ ɩɨɬɪɟɛɿ 
ɪɨɡɲɢɪɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɩɪɨɝɪɚɦɢ ɧɟɨɛɯɿɞɧɟ ɜɧɟɫɟɧɧɹ ɡɦɿɧ ɜ ɩɪɨɝɪɚɦɭ. 

əɤɳɨ ɡɚɫɬɨɫɭɜɚɬɢ ɮɭɧɤɰɿɨɧɚɥ ɞɥɹ ɜɢɪɚɯɭɜɚɧɧɹ ɩɨɯɿɞɧɨʀ, ɬɨ ɩɪɢɯɨɞɢɦɨ 
ɞɨ ɜɢɡɧɚɱɟɧɧɹ: 

(defun dif 1(l x) 

(cond 

((atom l) (if (eg l x) 01)) 

(t (funcall (eval (car e)) (cdr e) x)))) 

(setg f + ’ div’’ f * ’div *) 

(defun div + (lx) 

(list ‘ +(dif 1(  car e) x ) ( dif 1 (cadr e) x ))) 

(defun dif * (lx ) 

(list ‘ + (list ‘ *(dif 1 (car e) x ) (cadr e)) 

(list ‘ *(car e) (dif 1 (cadr e) x)))) 

*(dif 1 ‘  (F+ x (f*2 x )) x ) 

(+ 1 (+ (* 0 x) (x 21 ))) 

ȼ ɰɶɨɦɭ ɩɪɢɤɥɚɞɿ ɨɩɟɪɚɰɿɹ «+» ɡɚɦɿɧɟɧɚ ɫɢɦɜɨɥɨɦ  F+ ɿ «*» ɫɢɦɜɨɥɨɦ 
F*, ɨɫɤɿɥɶɤɢ ɧɟ ɭ ɜɫɿɯ ɜɟɪɫɿɹɯ LISPy ɦɨɠɧɚ ɡɞɿɣɫɧɢɬɢ ɜɢɡɧɚɱɟɧɧɹ ɡɧɚɱɟɧɶ ɞɥɹ 
ɫɢɦɜɨɥɿɜ + ɬɚ *. ɐɟɣ ɩɪɢɤɥɚɞ ɿɥɸɫɬɪɭє ɦɟɬɨɞ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɳɨ ɤɟɪɭєɬɶɫɹ 
ɞɚɧɢɦɢ ɭ ɜɢɝɥɹɞɿ ɿɦɟɧ ɮɭɧɤɰɿɣ, ɹɤɿ ɡɚɞɚɧɿ ɡɧɚɱɟɧɧɹɦɢ ɫɢɦɜɨɥɿɜ F+ ɬɚ F*. 
əɤɳɨ ɧɟɨɛɯɿɞɧɟ ɪɨɡɲɢɪɟɧɧɹ ɩɪɨɝɪɚɦɢ, ɝɨɥɨɜɧɚ ɩɪɨɝɪɚɦɚ ɧɟ ɡɦɿɧɸєɬɶɫɹ, ɚ 
ɥɢɲɟ ɞɨɩɨɜɧɸєɬɶɫɹ ɮɭɧɤɰɿɹɦɢ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ ɞɥɹ ɤɨɧɤɪɟɬɧɢɯ ɨɩɟɪɚɰɿɣ. 

 
6.2.3. ɋɭɬь ɦɟɬɨɞɭ ɡɿɫɬɚɜɥɟɧɧɹ ɡɿ ɡɪɚɡɤɨɦ 

ȼ ɩɪɨɝɪɚɦɭɜɚɧɧɿ, ɳɨ ɭɩɪɚɜɥɹєɬɶɫɹ ɞɚɧɢɦɢ, ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɦɟɬɨɞ ɡɿɫɬɚɜɥɟɧɧɹ ɡɿ ɡɪɚɡɤɨɦ . Ɂɿɫɬɚɜɥɟɧɧɹ ɡɿ ɡɪɿɡɤɨɦ – ɰɟ ɩɪɨɰɟɞɭɪɚ, ɩɪɢ ɹɤɿɣ 
ɡɞɿɣɫɧɸєɬɶɫɹ ɩɨɪɿɜɧɹɧɧɹ (ɡɿɫɬɚɜɥɟɧɧɹ) ɞɟɹɤɨɝɨ ɡɪɚɡɤɚ ɡɚɞɚɧɨʀ ɫɬɪɭɤɬɭɪɢ 
ɞɚɧɢɯ ɡ ɤɨɧɤɪɟɬɧɢɦ ɨɛɪɚɡɨɦ ɞɥɹ ɜɢɹɜɥɟɧɧɹ ʀɯ ɜɿɞɩɨɜɿɞɧɨɫɬɿ. 

ɐɟɣ ɦɟɬɨɞ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɝɚɥɭɡɹɯ, ɹɤɿ ɩɨɜ’ɹɡɚɧɿ ɡ 
ɪɨɡɩɿɡɧɚɜɚɧɧɹɦ ɨɛɪɚɡɿɜ (pattern recognition), ɡɨɤɪɟɦɚ ɜ ɫɢɫɬɟɦɚɯ ɲɬɭɱɧɨɝɨ 
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ɡɨɪɭ, ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɥɸɞɫɶɤɨʀ ɦɨɜɢ, ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɫɩɿɥɤɭɜɚɧɧɹ ɥɸɞɢɧɢ ɡ 
ɦɚɲɢɧɨɸ, ɫɢɫɬɟɦɚɯ ɩɟɪɟɤɥɚɞɭ, ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɨɱɟɪɤɭ ɥɸɞɢɧɢ, ɩɪɨɞɭɤɰɿɣɧɢɯ 
ɬɚ ɥɨɝɿɱɧɢɯ ɫɢɫɬɟɦɚɯ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ. 

Ɋɨɡɝɥɹɧɟɦɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɩɢɫɤɨɜɢɯ ɨɛɪɚɡɿɜ, ɳɨ ɦɚє ɛɚɝɚɬɨ ɫɩɿɥɶɧɨɝɨ ɡ 
ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɛɪɚɡɿɜ, ɹɤɿ ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɿɧɲɨɦɭ ɜɢɝɥɹɞɿ, ɨɫɤɿɥɶɤɢ ɜ ɦɨɜɿ 
LISP ɿɫɧɭє ɞɨɫɬɚɬɧɶɨ ɛɚɝɚɬɨ ɦɟɬɨɞɿɜ ɩɟɪɟɬɜɨɪɟɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɫɬɪɭɤɬɭɪ 
ɞɚɧɢɯ ɜ ɫɩɢɫɤɨɜɭ ɮɨɪɦɭ ɬɚ ɜ ɡɜɨɪɨɬɧɨɦɭ ɧɚɩɪɹɦɤɭ. 

ɇɚɣɩɪɨɫɬɿɲɟ ɩɪɨɰɟɞɭɪɭ ɡɿɫɬɚɜɥɟɧɧɹ ɦɨɠɧɚ ɪɟɚɥɿɡɭɜɚɬɢ, ɩɨɫɬɚɜɢɜɲɢ 
ɜɢɦɨɝɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɞɧɚɤɨɜɢɯ ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɤɭ. Ⱦɥɹ ɛɿɥɶɲɨʀ ɝɧɭɱɤɨɫɬɿ 
ɩɪɨɝɪɚɦɢ ɜɜɟɞɟɦɨ ɫɢɦɜɨɥɢ – ɡɚɦɿɧɸɜɚɱɿ. Ɋɨɡɪɿɡɧɹɬɢɦɟɦɨ ɬɚɤɿ ɜɢɩɚɞɤɢ: 

? - ɞɨɜɿɥьɧɢɣ ɧɟɩɨɪɨɠɧɿɣ ɟɥɟɦɟɧɬ ɨɛɪɚɡɭ; 
_ - ɞɨɜɿɥьɧɢɣ ɟɥɟɦɟɧɬ ɨɛɪɚɡɭ, ɦɨɠɥɢɜɨ ɿ ɩɨɪɨɠɧɿɣ; 

& -ɧɟɩɨɪɨɠɧɹ ɩɨɫɥɿɞɨɜɧɿɫɬь ɟɥɟɦɟɧɬɿɜ; 

! - ɞɨɜɿɥьɧɚ ɩɨɫɥɿɞɨɜɧɿɫɬь ɟɥɟɦɟɧɬɿɜ, ɹɤɚ ɦɨɠɟ  ɛɭɬɢ ɩɨɪɨɠɧьɨɸ. 

ȼɜɟɞɟɦɨ ɮɨɪɦɚɬ ɮɭɧɤɰɿʀ ɡɿɫɬɚɜ: 

( ɡɿɫɬɚɜ        ɡɪɚɡɨɤ          ɨɛɪɚɡ ) 
ɉɪɢɤɥɚɞɢ: 
* ( ɡɿɫɬɚɜ ‘’ ? ? p ? ) (  ɩɚɪɚ ) 
Ɍ 

* ( ɡɿɫɬɚɜ ‘’ ( & p a ) (  ɩɚɪɚ ) 
T 

* ( ɡɿɫɬɚɜ ‘’ ( ? ɫɬ & ɿɜ ! ) ((  ɝɪɭɩɚ ) ( ɫɬɭɞɟɧɬɿɜ ) 

Ɍ  

Ɋɟɚɥɿɡɚɰɿɹ ɰɿєʀ ɩɪɨɝɪɚɦɢ ɜ ɫɟɪɟɞɨɜɢɳɿ MU-LISPy ɦɚє ɜɢɝɥɹɞ: 
( defun ɡɿɫɬɚɜ ( n  h ) 

( cond ) 

(( null n ) ( null h ) 

(( null h ) nil ) 

(( egual ( car n ) ( car h ); ɹɤɳɨ ɝɨɥɨɜɢ ɟɥɟɦɟɧɬɿɜ ɡɞɿɣɫɧɸɸɬьɫɹ,  

 ( ɡɿɫɬɚɜ (  cdr n ) ( cdr h ))); ɬɨ ɩɟɪɟɯɨɞɢɦɨ ɞɨ ɯɜɨɫɬɿɜ 

                                           ; ɹɤɳɨ ɧɿ ɬɨ ɩɟɪɟɜɿɪɹєɦɨ,          
                                           ɱɢ є ɭ ɫɢɦɜɨɥɭ ɡɪɚɡɤɚ ɜɥɚɫɬɢɜɨɫɬɿ 
(( and ( atom (car (n)) (get ‘ (car n ) ‘ ɡɿɫɬɚɜɧɢɤ) h ) 

        ; ɹɤɳɨ ɬɚɤ, ɬɨ ɜɢɤɨɧɭєɦɨ ɜɥɚɫɬɢɜɨɫɬɿ 
                 ; ɮɭɧɤɰɿɨɧɚɥɚ FUNCALL 

( funcall ( get ( car n ) ‘ ɡɿɫɬɚɜɧɢɤ n h )) 

( T NIL )                              ; ɹɤɳɨ ɧɿ, ɬɨ ɩɨɜɟɪɬɚєɦɨ NIL 
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; ɦɚɤɪɨɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɡɿɫɬɚɜɧɢɤ 

( def macro  def ɡɿɫɬɚɜɧɢɤ ( ɫɢɦɜɨɥ      ɤɥɸɱ      ɜɥɚɫɬɢɜɿɫɬь ) 

( list ‘ put ɫɢɦɜɨɥ ‘ ɡɿɫɬɚɜɧɢɤ 

( list ‘ quote ( list ‘ lambda  ɤɥɸɱ ɜɥɚɫɬɢɜɿɫɬь ))) 

; ɞɨɜɿɥьɧɢɯ ɫɢɦɜɨɥɿɜ - ? : 

( def ɡɿɫɬɚɜɧɢɤ ? ( n h ) 

           ( ɡɿɫɬɚɜ ( cdr n ) ( cdr h ))) 

; ɡɿɫɬɚɜɧɢɤ ɧɟ ɩɭɫɬɢɯ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ - &: 

( def ɡɿɫɬɚɜɧɢɤ & ( n h ) 

( or ( ɡɿɫɬɚɜ (cdr n) (cdr h)) (ɡɿɫɬɚɜ n ( cdr h)))) 

; ɡɿɫɬɚɜɧɢɤ ɦɨɠɥɢɜɨ ɩɭɫɬɢɯ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ - !: 

(  def ɡɿɫɬɚɜɧɢɤ ! ( n h )  

( or ( ɡɿɫɬɚɜ (cdr n) (cdr h)) (ɡɿɫɬɚɜ ( cdr n) h) ( ɡɿɫɬɚɜ n ( cdr h )))) 

; ɡɿɫɬɚɜɧɢɤ ɞɨɜɿɥьɧɢɯ ɫɢɦɜɨɥɿɜ, ɹɤɢɦ ɦɨɠɭɬь ɛɭɬɢ ɩɭɫɬɿ - -: 
(  def ɡɿɫɬɚɜɧɢɤ - ( n h ))  

( or ( ɡɿɫɬɚɜ (cdr n) (cdr h)) (ɡɿɫɬɚɜ ( cdr n) h))) 

ɐɹ ɜɟɪɫɿɹ ɩɪɚɰɸє ɥɢɲɟ ɡ ɜɟɪɯɧɿɦ ɪɿɜɧɟɦ ɫɩɢɫɤɭ, ɚɥɟ ɧɟɦɚє ɩɪɨɛɥɟɦ 
ɨɪɝɚɧɿɡɭɜɚɬɢ ɩɪɨɝɪɚɦɭ ɡɿɫɬɚɜɥɟɧɧɹ ɿ ɜ ɝɥɢɛɢɧɭ ɫɩɢɫɤɭ. 

 
6.2.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1.  ɋɭɬɶ ɦɟɬɨɞɭ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɟ ɭɩɪɚɜɥɹєɬɶɫɹ ɞɚɧɢɦɢ. 
2.   Ⱥɥɝɨɪɢɬɦ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɟ ɭɩɪɚɜɥɹєɬɶɫɹ ɞɚɧɢɦɢ. 
3.  əɤɚ ɨɫɨɛɥɢɜɿɫɬɶ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɳɨ ɭɩɪɚɜɥɹєɬɶɫɹ ɩɨɞɿɹɦɢ? 
4.  ɋɭɬɶ ɦɟɬɨɞɭ ɡɿɫɬɚɜɥɟɧɧɹ ɡɿ ɡɪɚɡɤɨɦ? 
5.   Ɇɨɞɢɮɿɤɭɜɚɬɢ ɩɪɨɝɪɚɦɭ ɡɿɫɬɚɜ ɨɛɪɚɡɭ ɡɿ ɡɪɚɡɤɨɦ ɬɚɤ, ɳɨɛ 

ɡɿɫɬɚɜɥɟɧɧɹ ɜɿɞɛɭɜɚɥɨɫɹ ɩɨ ɜɫɿɯ ɪɿɜɧɹɯ ɿєɪɚɪɯɿʀ. 
6.  Ɂɚɛɟɡɩɟɱɢɬɢ ɜ ɩɪɨɝɪɚɦɿ ɡɿɫɬɚɜɥɟɧɧɹ ɡɿ ɡɪɚɡɤɨɦ ɦɨɠɥɢɜɨɫɬɿ ɡɛɟɪɿɝɚɬɢ 

ɩɨɜɟɪɧɟɧɧɹ ɬɢɯ ɟɥɟɦɟɧɬɿɜ, ɹɤɿ ɡɚɦɿɧɸɸɬɶɫɹ ɫɢɦɜɨɥɚɦɢ ɡɿɫɬɚɜɥɟɧɧɹ. 
 

6.3. Ɉɛ’єɤɬɧɨ-ɨɪɿєɧɬɨɜɚɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

6.3.1. Ɉɫɧɨɜɧɿ ɩɨɧɹɬɬɹ 

ɇɚɣɚɛɫɬɪɚɤɬɧɿɲɭ ɿ ɧɚɣɪɿɡɧɨɦɚɧɿɬɧɿɲɭ ɡ ɦɨɞɟɥɟɣ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɿ 
ɿɫɧɭɸɬɶ ɫɶɨɝɨɞɧɿ, ɿɥɸɫɬɪɭє ɨɛ'єɤɬɧɨ-ɨɪɿєɧɬɨɜɚɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ (ɈɈɉ). 
Ɉɫɧɨɜɧɢɦɢ ɩɪɢɧɰɢɩɚɦɢ ɨɛ'єɤɬɧɨ-ɨɪɿєɧɬɨɜɚɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ є: 
ɚɛɫɬɪɚɝɭɜɚɧɧɹ, ɿєɪɚɪɯɿɱɧɿɫɬɶ, ɧɚɫɥɿɞɭɜɚɧɧɹ, ɩɨɥɿɦɨɪɮɿɡɦ, ɬɢɩɿɡɚɰɿɹ, 
ɩɚɪɚɥɟɥɿɡɦ ɿ ɬɪɢɜɚɥɿɫɬɶ. ɐɿ ɩɪɢɧɰɢɩɢ ɧɟ є ɧɨɜɢɦɢ, ɚɥɟ ɫɚɦɟ ɜ ɈɈɉ ɜɨɧɢ 
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ɨɛ’єɞɧɚɧɧɿ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɝɨɥɨɜɧɨʀ ɡɚɞɚɱɿ ɿ є ɥɨɝɿɱɧɢɦ ɩɪɨɞɨɜɠɟɧɧɹɦ ɿɞɟɣ 
ɫɬɪɭɤɬɭɪɨɜɚɧɨɝɨ ɿ ɦɨɞɭɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɈɈɉ ɫɩɪɹɦɨɜɚɧɟ ɩɟɪɟɞɭɫɿɦ ɧɚ 
ɩɨɥɟɝɲɟɧɧɹ ɩɪɨɟɤɬɭɜɚɧɧɹ, ɧɚɩɢɫɚɧɧɹ, ɜɿɞɥɚɞɠɭɜɚɧɧɹ, ɜɟɪɢɮɿɤɚɰɿʀ ɬɚ 
ɫɭɩɪɨɜɨɞɭ ɫɤɥɚɞɧɢɯ ɩɪɨɝɪɚɦɧɢɯ ɫɢɫɬɟɦ. 

ȼ ɨɛ’єɤɬɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɧɟ ɞɨɩɭɫɤɚєɬɶɫɹ, ɳɨɛ ɩɪɨɝɪɚɦɚ ɫɤɥɚɞɚɥɚɫɹ 
ɡ ɧɚɛɨɪɭ ɩɿɞɩɪɨɝɪɚɦ ɿ ɞɚɧɢɯ. Ɉɫɧɨɜɧɢɦɢ ɨɞɢɧɢɰɹɦɢ ɨɛ'єɤɬɧɨ-ɨɪɿєɧɬɨɜɚɧɨʀ 
ɩɪɨɝɪɚɦɢ є ɨɛ’єɤɬɢ, ɹɤɿ ɦɿɫɬɹɬɶ ɹɤ ɩɪɨɰɟɞɭɪɢ, ɬɚɤ ɿ ɞɚɧɿ. ȱɞɟɹ ɨɛ’єɞɧɚɧɧɹ 
ɞɚɧɢɯ ɿ ɩɪɨɝɪɚɦ є ɨɫɧɨɜɨɸ ɨɛ’єɤɬɧɨɝɨ  ɩɪɨɝɪɚɦɭɜɚɧɧɹ  ɬɚ ɫɬɜɨɪɟɧɧɹ ɨɛ’єɤɬɧɨʀ 
ɦɨɞɟɥɿ. 

Ɉɛ’єɤɬ ɦɿɫɬɢɬɶ ɜ ɫɨɛɿ ɹɤ ɞɚɧɿ, ɩɨɞɿɛɧɿ ɞɨ ɫɬɪɭɤɬɭɪɚɦ, ɬɚɤ ɿ ɞɿʀ, ɩɨɞɿɛɧɿ ɞɨ 
ɮɭɧɤɰɿɣ ɿ ɩɿɞɩɪɨɝɪɚɦ. Ⱦɿʀ, ɹɤɿ ɩɟɪɟɞɛɚɱɟɧɿ ɜ ɨɛ’єɤɬɿ, ɜɿɞɨɛɪɚɠɚɸɬɶɫɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɿɜ (methods). Ⱦɚɧɿ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ɨɛ’єɤɬɿ, ɡɧɚɯɨɞɹɬɶɫɹ ɜ 
ɡɦɿɧɧɢɯ, ɹɤɿ ɧɚɡɢɜɚɸɬɶɫɹ ɡɦɿɧɧɢɦɢ ɩɪɢɦɿɪɧɢɤɚ ɚɛɨ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. 

ɍ ɨɛ’єɤɬɚɯ є ɜɢɡɧɚɱɟɧɧɹ ɿ ɜɢɤɥɢɤ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɫɬɜɨɪɸєɬɶɫɹ 
ɤɨɧɤɪɟɬɧɢɣ ɚɛɨ ɮɚɤɬɢɱɧɢɣ ɨɛ’єɤɬ ɱɢ ɩɪɢɦɿɪɧɢɤ. 

ȼɢɡɧɚɱɟɧɧɹ ɨɛ’єɤɬɚ – ɰɟ ɚɛɫɬɪɚɤɬɧɢɣ ɨɩɢɫ ɬɢɩɭ ɨɛ’єɤɬɚ, ɳɨ ɨɩɢɫɭє ɜɫɿ 
ɨɛ’єɤɬɢ ɰɶɨɝɨ ɤɥɚɫɭ. Ɍɢɩ ɨɛ’єɤɬɚ ɱɚɫɬɨ ɧɚɡɢɜɚɸɬɶ ɤɥɚɫɨɦ ɨɛ’єɤɬɿɜ. Ʉɥɚɫ – ɰɟ 
ɛɟɡɥɿɱ ɨɛ’єɤɬɿɜ, ɳɨ ɦɨɠɭɬɶ ɜɢɧɢɤɧɭɬɢ ɡ ɣɨɝɨ ɜɢɡɧɚɱɟɧɧɹ. 

 
6.3.2. ɋɬɜɨɪɟɧɧɹ  ɨɛ’єɤɬɧɨ-ɨɪɿєɧɬɨɜɚɧɨʀ ɩɪɨɝɪɚɦɢ 

Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɨɛ’єɤɬɧɨ-ɨɪɿєɧɬɨɜɚɧɨʀ ɩɪɨɝɪɚɦɢ ɜ MU-LISP ɩɨɬɪɿɛɧɨ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɤɨɦɚɧɞɢ LOAD ɡɚɩɭɫɬɢɬɢ ɮɚɣɥ flavors.lsp: 

( LOAD ‘flavors.lsp ) . 

 ȼ ɫɢɫɬɟɦɿ flavors ɮɨɪɦɚ ɜɢɡɧɚɱɟɧɧɹ ɤɥɚɫɭ ɬɚɤɚ: 
( DEFLAVOR ɤɥɚɫ ( ɜɥɚɫɬɢɜɿɫɬь ) 

(ɩɿɞɤɥɚɫɢ) 

(ɪɟɠɢɦɢ) 

) 

ɉɪɢɤɥɚɞ ɨɩɢɫɭ ɤɥɚɫɭ 
DEFLAVOR ɩɪɨɟɤɬ 
( ɧɚɡɜɚ ɬɟɦɢ 

Ʉɟɪɿɜɧɢɤ 

ɍɱɚɫɧɢɤɢ 

ɉɨɱɚɬɨɤ - ɪɨɛɨɬɢ 

Ʉɿɧɟɰь - ɪɨɛɨɬɢ 

Ɉɛɫɹɝ - ɮɿɧɚɧɫɭɜɚɧɧɹ 

( ); ɧɿɱɨɝɨ ɧɟ ɫɥɿɞɭє 
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; ...... ɨɩɰɿɣ 

) 

Ɇɨɠɥɢɜɿ ɨɩɰɿʀ 
: GETTABLE - INSTANCE - VARIABLE 

: SETTABLE - INSTANCE - VARIABLE 

əɤɳɨ ɨɩɰɿʀ ɜɤɚɡɚɧɿ, ɬɨ ɚɜɬɨɦɚɬɢɱɧɨ ɫɬɜɨɪɸɸɬɶɫɹ ɦɟɬɨɞɢ ɞɨɫɬɭɩɭ ɞɨ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɨɛ’єɤɬɚ. 

əɤɳɨ ɨɩɰɿʀ ɜɜɟɫɬɢ ɜ ɩɪɨɝɪɚɦɭ, ɨɬɪɢɦɚєɦɨ ɬɚɤɿ ɦɟɬɨɞɢ: 
* ɞɥɹ ɩɢɬɚɧɧɹ 

: ɧɚɡɜɚ ɬɟɦɢ, : ɤɟɪɿɜɧɢɤ,: ɭɱɚɫɧɢɤ ɿ ɬ.ɞ. 
* ɞɥɹ ɡɚɩɢɫɭ 
: SET - ɧɚɡɜɚ ɬɟɦɢ,: set : - ɤɟɪɿɜɧɢɤ ɿ ɬ.ɞ. 
Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɞɨɫɬɭɩɭ ɞɨ ɨɤɪɟɦɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɨɛ’єɤɬɚ 

ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɨɩɰɿɸ: 
(: GETTABLE - INSTANCE - VARIABLE < ɡɦɿɧɧɿ >). 

Ɇɟɬɨɞ – ɰɟ ɮɭɧɤɰɿɣɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɨɛ’єɤɬɚ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ ɣɨɝɨ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɜɢɝɥɹɞɿ ɩɪɨɰɟɞɭɪɢ. Ɇɟɬɨɞ ɦɨɠɧɚ ɚɤɬɢɜɿɡɭɜɚɬɢ, ɹɤɳɨ ɩɨɫɥɚɬɢ 
ɜɿɞɩɨɜɿɞɧɟ ɩɨɜɿɞɨɦɥɟɧɧɹ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɧɚɡɜɢ ɦɟɬɨɞɭ ɬɚ ɣɨɝɨ ɚɪɝɭɦɟɧɬɿɜ. 

Ʉɪɿɦ ɨɫɧɨɜɧɨɝɨ, ɿɫɧɭɸɬɶ ɦɟɬɨɞɢ-ɞɟɦɨɧɢ (ɚɛɨ ɞɨɩɨɦɿɠɧɿ), ɹɤɿ 
ɨɝɨɥɨɲɭɸɬɶɫɹ ɪɚɡɨɦ ɡ ɨɫɧɨɜɧɢɦ. Ⱦɟɦɨɧɢ ɛɭɜɚɸɬɶ ɞɜɨɯ ɫɨɪɬɿɜ: ɩɟɪɟɞ ɿ 
ɩɨɫɬɞɟɦɨɧɢ (before i after damon ). ȼɢɡɧɚɱɟɧɧɹ ɦɟɬɨɞɭ ɦɚє ɬɚɤɭ ɮɨɪɦɭ: 

( DEFMETOD (<ɤɥɚɫ> <ɬɢɩ ɦɟɬɨɞɭ> <ɦɟɬɨɞ> ) 

<ɥɹɦɛɞɚ ɫɩɢɫɨɤ> 

<ɮɨɪɦɚ> 

). 

Ɍɢɩ ɦɟɬɨɞɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɨɩɢɫɭ ɩɟɪɟɞ ɿ ɩɨɫɬɞɟɦɨɧɚ 
: BEFORE - ɩɟɪɟɞɞɟɦɨɧɢ 

:AFTER – ɩɨɫɬɞɟɦɨɧɢ. 

ȼ ɫɟɪɟɞɢɧɿ ɨɩɢɫɭ ɦɟɬɨɞɭ ɜɥɚɫɬɢɜɨɫɬɿ ɨɛ’єɤɬɚ ɞɨɫɬɭɩɧɿ ɹɤ ɨɧɨɜɥɟɧɧɿ 
ɡɦɿɧɧɿ ɩɨ ɿɦɟɧɿ. ɇɨɜɿ ɡɧɚɱɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɹɦ ɩɪɢɫɜɨɸɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
SETQ. 

əɤ ɩɪɢɤɥɚɞ ɨɩɢɲɟɦɨ ɤɥɚɫ ɤɪɚɩɤɚ 
( DEFFLAVOR ɤɪɚɩɤɚ 
( x y ); ɤɨɪɞɢɧɚɬɢ ɤɪɚɩɤɢ 

:  GETTABLE - INSTANCE - VARIABLE 

: SETTABLE - INSTANCE – VARIABLE) 

Ⱦɥɹ ɪɭɯɭ ɤɪɚɩɤɢ ɨɩɢɲɟɦɨ ɦɟɬɨɞ:   
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: MOVE _ TO 

( DEFMETOD (ɤɪɚɩɤɚ: MOVE _ TO ) 

( NEW -X ) ( NEW - Y ) 

( SETQ   X    NEW-X ) 

( SETQ   Y    NEW-Y )) 

ɇɟɨɛɯɿɞɧɨ ɡɚɛɟɡɩɟɱɢɬɢ, ɳɨɛ ɤɨɨɪɞɢɧɚɬɢ ɤɪɚɩɤɢ ɛɭɥɢ ɩɨɡɢɬɢɜɧɿ. Ⱦɥɹ 
ɰɶɨɝɨ ɡɪɨɛɢɦɨ ɩɟɪɟɜɿɪɤɭ ɭ ɜɢɝɥɹɞɿ ɞɨɞɟɦɨɧɚ. 

( DEFMETOD ( ɤɪɚɩɤɚ: BEFORE: MOVE _ T
8
) 

( NEW - X    NEW - Y  

(( OR ( MINUS P  NEW - X ) 

 ( MINUS P   NEW - Y ) 

) ( BREAK ( LIST  NEW - X    NEW - Y ) ‘’ ɤɨɨɪɞɢɧɚɬɢ = < 0 ‘’ )) 

ɉɪɢ ɫɬɜɨɪɟɧɿ ɧɨɜɨɝɨ ɩɪɢɦɿɪɧɢɤɚ ɨɛ’єɤɬɚ, ɧɨɜɿ ɡɧɚɱɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɨɛ’єɤɬɚ ɩɪɢɫɜɨɸɸɬɶɫɹ ɜ ɦɟɬɨɞɿ: INIT. Ⱦɨɫɬɭɩɭ ɜ ɰɟɣ ɦɟɬɨɞ ɧɟɦɚє, ɚɥɟ ɦɨɠɧɚ 
ɨɩɢɫɚɬɢ ɦɟɬɨɞ : AFTER: INIT  ɿ ɬɚɦ ɜɢɤɨɧɚɬɢ ɜɫɿ ɧɟɨɛɯɿɞɧɿ ɞɿʀ ɩɿɫɥɹ 
ɿɧɿɰɿɚɥɿɡɚɰɿʀ. ɋɬɜɨɪɸєɬɶɫɹ ɤɨɧɤɪɟɬɧɢɣ ɩɪɢɦɿɪɧɢɤ ɨɛ’єɤɬɚ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɮɭɧɤɰɿʀ MAKE-INSTANɋE. ɉɪɨɞɟɦɨɧɫɬɪɭєɦɨ ɪɨɛɨɬɭ ɮɭɧɤɰɿʀ ɧɚ ɩɪɚɤɬɢɰɿ ɡ 
ɨɛ’єɤɬɨɦ ɤɥɚɫɭ ɩɪɨɟɤɬ: 

( SETQ ɉɊɈȿɄ 10 (MAKE-INSTANɋE 

’ ɉɊɈȿɄɌ 

: ɧɚɡɜɚ ɬɟɦɢ « ɉɨɛɭɞɨɜɚ ȿɋ » 

: ɤɟɪɿɜɧɢɤ « Ɍɨɜɪɚɧɨɜ Ⱥ.І. » 

: ɭɱɚɫɧɢɤ « ( Ɉɥьɝɚ, Іɜɚɧ, Ⱥɧɞɪɿɣ ) ») 

ȼɢɤɥɢɤ (MAKE-INSTANɋE ɤɥɚɫ ) ɩɨɜɟɪɬɚє ɤɨɧɤɪɟɬɧɢɣ ɩɪɢɦɿɪɧɢɤ 
ɨɛ’єɤɬɚ ɤɥɚɫɭ. ȼ MAKE-INSTANɋE ɧɟ ɨɛɨɜ’ɹɡɤɨɜɨ ɜɤɚɡɭɜɚɬɢ ɜɫɿ ɜɥɚɫɬɢɜɨɫɬɿ 
ɨɛ’єɤɬɚ, ɹɤɳɨ ɹɤɿɫɶ ɿɡ ɧɢɯ ɦɚɸɬɶ ɡɧɚɱɟɧɧɹ ɩɨ ɡɚɦɨɜɱɭɜɚɧɧɸ. 

 Ɍɚɤ, ɩɪɢ ɨɩɢɫɚɧɧɿ ɤɥɚɫɭ: 
( DEFLAVOR ɤɪɚɩɤɚ 
( ɏ 0 ); (0,0) ɩɨɱɚɬɤɨɜɟ 
(  Y 0 );  ɡɧɚɱɟɧɧɹ ( ) ) 

Ʉɪɚɩɤɚ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ ( 0 0 ) ɫɬɜɨɪɸєɬɶɫɹ ɬɚɤ: 
( SETQ  ɤɪɚɩɤɚ_ 0 0  (MAKE-INSTANɋE ’ ɤɪɚɩɤɚ )) 
Ɇɟɬɨɞ ɨɛ’єɤɬɚ ɦɨɠɧɚ ɚɤɬɢɜɿɡɭɜɚɬɢ, ɹɤɳɨ ɧɚɞɿɫɥɚɬɢ ɣɨɦɭ ɜɿɞɩɨɜɿɞɧɟ 

ɩɨɜɿɞɨɦɥɟɧɧɹ. ɉɨɜɿɞɨɦɥɟɧɧɹ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɿɦɟɧɿ ɦɟɬɨɞɭ ɿ ɚɪɝɭɦɟɧɬɿɜ. ɍ ɮɚɣɥɿ 
FLAVORS. LST ɰɟ ɪɨɛɢɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿʀ SEND: 

( SEND <ɨɛ’єɤɬ> <ɦɟɬɨɞ> <ɚɪɝɭɦɟɧɬ> ) 

ɇɚɩɪɢɤɥɚɞ: 
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( SEND ɄɊȺɉɄȺ 1 : MOVE_TO 40 50 ) 

ɉɪɢɣɦɚɸɱɢɣ ɨɛ’єɤɬ ɦɿɫɬɢɬɶ ɦɟɯɚɧɿɡɦ, ɹɤɢɣ ɪɨɡɪɿɡɧɹє ɩɨɜɿɞɨɦɥɟɧɧɹ, 
ɜɢɛɢɪɚє ɜɿɞɩɨɜɿɞɧɢɣ ɦɟɬɨɞ, ɚɤɬɢɜɿɡɭє ɣɨɝɨ ɿ ɩɟɪɟɞɚє ɜɿɞɩɨɜɿɞɧɿ ɩɚɪɚɦɟɬɪɢ, ɳɨ 
ɦɿɫɬɹɬɶɫɹ ɜ ɩɨɜɿɞɨɦɥɟɧɧɿ. Ɉɛɱɢɫɥɟɧɧɹ ɦɟɬɨɞɭ ɦɨɠɟ ɡɦɿɧɢɬɢ ɫɬɚɧ ɨɛ’єɤɬɚ ɿ ɜ 
ɪɟɡɭɥɶɬɚɬɿ ɩɨɛɿɱɧɢɯ ɟɮɟɤɬɿɜ ɛɭɬɢ ɩɪɢɱɢɧɨɸ ɧɚɞɫɢɥɚɧɧɹ ɧɨɜɢɯ ɩɨɜɿɞɨɦɥɟɧɶ 
ɿɧɲɢɦ ɨɛ’єɤɬɚɦ. 

Ɂɚ ɞɨɩɨɦɨɝɨɸ SEND ɜɢɤɥɢɤɚɬɢ ɹɜɧɨ ɞɟɦɨɧ ɧɟɦɨɠɥɢɜɨ. ɉɪɨɬɟ ɜ 
ɫɟɪɟɞɢɧɿ ɨɩɢɫɚɧɧɹ ɦɟɬɨɞɭ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ SELF, ɳɨɛ ɨɛ’єɤɬ ɧɚɞɿɫɥɚɜ 
ɩɨɜɿɞɨɦɥɟɧɧɹ ɫɚɦɨɦɭ ɫɨɛɿ: 

(SEND  SELF <ɦɟɬɨɞ><ɚɪɝɭɦɟɧɬ>) 
 

6.3.3.  ɉɪɢɤɥɚɞ ɪɟɚɥɿɡɚɰɿʀ 
əɤ ɩɪɢɤɥɚɞ ɡɚɩɢɲɟɦɨ ɩɪɨɝɪɚɦɭ, ɹɤɚ ɫɬɜɨɪɸє ɞɜɚ ɜɿɤɧɚ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ 

ɜɿɤɨɧɧɭ ɫɢɫɬɟɦɭ WINDOWS 
( SETq main ( MAKE-INSTANCE ‘WINDOWS 

: top 12 

: left 0 

: height 12 

: width-60 

: title ‘’ MAIN ’’ 

: frame ‘’ duble - frame ‘’)) 

( Setq small ( MAKE-INSTANCE’ WINDOWS 

: top 12 

: left 0 

: height 12 

: width-60 

: title ‘’ MAIN ’’ 

: top 2 

: left 10 

: height 8 

: width-60 

: title ‘’ SMALL ’’ 

: windows-color’ (71) 

: lorder-color’ (71) 

: titele-color’ (141) 

: frame ‘’single-frame’’ 

( SEND small : expose ) 
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( SEND main : expose ) 

(SEN small : princ’ hello 2 2) 

 
 

6.3.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1.  Ɉɫɧɨɜɧɿ ɩɪɢɧɰɢɩɢ ɨɛ’єɤɬɧɨ-ɨɪɿєɧɬɨɜɚɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 
2.  ȼɢɡɧɚɱɢɬɢ ɩɨɧɹɬɬɹ ɨɛ’єɤɬɚ, ɤɥɚɫɭ, ɩɿɞɤɥɚɫɭ. 
3.  ȼɜɟɫɬɢ ɮɨɪɦɭ ɞɥɹ ɨɩɢɫɭ ɤɥɚɫɭ. 
4.  ɉɨɧɹɬɬɹ ɦɟɬɨɞɭ ɜ ɈɈɉ ɬɚ ɤɥɚɫɢɮɿɤɚɰɿɹ ɦɟɬɨɞɿɜ 
5.  Ɉɩɢɫɚɬɢ ɩɪɨɰɟɞɭɪɭ ɫɬɜɨɪɟɧɧɹ ɧɨɜɨɝɨ ɩɪɢɦɿɪɧɢɤɚ ɨɛ’єɤɬɚ. 
 

6.4. ɉɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ ɦɨɜɢ MU-LISP ɿ COMMON-LISP ɬɚ ʀɯ 
ɨɫɧɨɜɧɿ ɮɭɧɤɰɿʀ 

 

6.4.1. Ɉɩɢɫ ɫɟɪɟɞɨɜɢɳɚ MU-LISP ɬɚ  COMMON-LISP 

Ɇɚɬɟɪɿɚɥ ɩɵɞɪɭɱɧɢɤɚ, ɹɤɢɣ ɜɢɤɥɚɞɟɧɢɣ ɜ ɱɟɬɜɟɪɬɨɦɭ ɬɚ ɩ’ɹɬɨɦɭ ɪɨɡɞɿɥɿ 
ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ, ɛɟɡ ɛɭɞɶ-ɹɤɢɯ ɫɬɨɪɨɧɧɿɯ ɟɮɟɤɬɿɜ. 
Ɉɩɢɫɚɧɿ ɬɭɬ ɩɪɨɝɪɚɦɢ ɪɟɚɥɿɡɨɜɚɧɿ ɜ ɫɟɪɟɞɨɜɢɳɿ S – LISP, ɹɤɟ ɦɚɤɫɢɦɚɥɶɧɨ 
ɧɚɛɥɢɠɟɧɟ ɞɨ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ, ɜ ɹɤɿɣ ɞɨɫɬɚɬɧɶɨ ɨɞɧɨɝɨ 
ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ, ɳɨɛ ɞɚɜɚɬɢ ɫɬɪɨɝɿ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɣ. 

ɇɟɨɛɯɿɞɧɿɫɬɶ ɪɨɡɪɨɛɥɟɧɧɹ ɩɨɬɭɠɧɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ, ɩɨɬɪɟɛɭє 
ɡɚɫɨɛɿɜ ɲɜɢɞɤɨɝɨ ɪɟɞɚɝɭɜɚɧɧɹ, ɜɿɞɥɚɝɨɞɠɭɜɚɧɧɹ, ɦɨɞɢɮɿɤɚɰɿʀ ɬɚ 
ɫɭɩɪɨɜɨɞɠɟɧɧɹ ɩɪɨɝɪɚɦɧɢɯ ɩɪɨɞɭɤɬɿɜ. ɐɟ, ɜ ɫɜɨɸ ɱɟɪɝɭ, ɜɢɦɚɝɚє ɜɿɞɯɨɞɭ ɜɿɞ 
ɫɬɪɨɝɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɣ ɿ ɦɨɠɟ ɛɭɬɢ ɪɟɚɥɿɡɨɜɚɧɨ ɜ ɫɟɪɟɞɨɜɢɳɿ MU-LISP 
ɬɚ  COMMON-LISP. 

Ȼɚɡɨɜɢɣ ɫɤɥɚɞ ɩɚɤɟɬɚ MU-LISP ɬɚ  COMMON-LISP IBM PC version 6.10 
ɫɤɥɚɞɚɸɬɶ ɧɚɫɬɭɩɧɿ ɮɚɣɥɢ: 

ȱ. ȼɢɤɨɧɚɜɱɿ ɮɚɣɥɢ: 
1) MU LISP.COM – ɤɨɦɩɿɥɹɬɨɪ ɬɚ ɿɧɬɟɪɩɪɟɬɚɬɨɪ ɫɢɫɬɟɦɢ; 

2) COMTOEXE.COM – ɭɬɿɥɿɬɚ ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɨɦ-ɮɚɣɥɭ ɜ ɟɯɟ-
ɮɚɣɥ. 

II. Ɏɚɣɥɢ ɪɟɞɚɤɬɨɪɚ ɿ ɜɿɞɥɚɞɤɢ: 
1) EDIT.LISP- ɜɯɿɞɧɢɣ ɮɚɣɥ ɪɟɞɚɤɬɨɪɚ; 
2) DEBUG.LSP- ɜɯɿɞɧɢɣ ɮɚɣɥ ɜɿɞɥɚɞɤɢ. 

III. Ɏɚɣɥɢ ɛɿɛɥɿɨɬɟɤ: 
1) INTEPLISP.LSP – ɮɭɧɤɰɿʀ ɬɚ ɭɬɢɥɿɬɢ INTER-LISP; 

 

 

 

 

 

 

 

 

 

 



337 

2) COMMON.LSP – ɮɭɧɤɰɿʀ, ɭɬɢɥɿɬɢ, ɦɚɤɪɨɫɢ COMMON.LSP; 

3) GRAFICS.LSP – ɝɪɚɮɿɱɧɿ ɮɭɧɤɰɿʀ; 
4) MOUSE.LSP– ɮɭɧɤɰɿʀ ɿɧɬɟɪɮɟɣɫɭ ɦɢɲɿ. 
IV. Ɏɚɣɥɢ ɫɢɫɬɟɦɢ ɧɚɜɱɚɧɧɹ: 
1) LESSON.LSP – ɮɚɣɥ ɨɫɧɨɜɧɢɯ ɡɧɚɧь; 

2) MULISP.LSP – ɬɟɤɫɬɨɜɿ ɮɚɣɥɿ ɞɥɹ ɧɚɜɱɚɧɧɹ. 

V. Ⱦɨɞɚɬɤɨɜɿ ɮɚɣɥɿ ɞɥɹ ɪɨɡɲɢɪɟɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ: 
1) FLAVORS.LSP– ɮɭɧɤɰɿʀ ɨɛ’єɤɬɧɨ –ɨɪɿєɧɬɨɜɚɧɨɝɨ 

ɩɪɨɝɪɚɦɭɜɚɧɧɹ; 
2) STRUCTUR.LSP– ɮɭɧɤɰɿʀ ɜɢɡɧɚɱɟɧɧɹ ɫɬɪɭɤɬɭɪɢ. 

Ⱦɥɹ ɡɚɩɭɫɤɭ MU-LISP ɬɪɟɛɚ ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ  
 >[pash]  MULISP, 

ɞɟ pash – ɿɦ’ɹ ɩɪɢɫɬɪɨɸ ɿ ɩɿɞɤɚɬɚɥɨɝɭ, ɞɟ ɡɧɚɯɨɞɢɬɶɫɹ ɨɫɧɨɜɧɢɣ ɜɢɤɨɧɚɜɱɢɣ 
ɦɨɞɭɥɶ MULISP.EXE ɚɛɨ MULISP.ɋɈɆ. 

ɉɿɫɥɹ ɡɚɩɭɫɤɭ ɧɚ ɟɤɪɚɧɿ ɡ’ɹɜɥɹєɬɶɫɹ ɩɨɜɿɞɨɦɥɟɧɧɹ ɩɪɨ ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɜɜɨɞɭ ɧɨɦɟɪɚ ɤɨɦɩ’ɸɬɟɪɚ. Ⱦɥɹ IBM ɫɭɦɿɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɿɜ ɜɜɨɞɢɬɶɫɹ 2. 

Ⱦɥɹ ɜɢɯɨɞɭ ɡ ɫɢɫɬɟɦɢ ɧɟɨɛɯɿɞɧɨ ɜɜɟɫɬɢ 
$ (SYSTEM) 

Ⱦɥɹ ɜɢɤɥɢɤɭ ɪɟɞɚɤɬɨɪɚ ɜɜɨɞɢɬɶɫɹ ɮɭɧɤɰɿɹ 
$(LOAD ‘ EDIT) 

Ⱦɥɹ ɡɚɩɭɫɤɭ ɩɪɨɝɪɚɦɢ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɰɹ ɫɚɦɚ ɮɭɧɤɰɿɹ 
$(LOAD ‘ PROGRAM) 

LISP-ɩɪɨɝɪɚɦɢ ɦɨɠɧɚ ɩɢɫɚɬɢ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɛɭɞɶ-ɹɤɿɣ ɬɟɤɫɬɨɜɢɣ 
ɪɟɞɚɤɬɨɪ ɿ ɡɛɟɪɿɝɚɬɢ ɜ ɮɚɣɥɚɯ ɡ ɪɨɡɲɢɪɟɧɧɹɦ LSP ɚɛɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɪɟɞɚɤɬɨɪ EDIT.LISP, ɹɤɢɣ ɬɚɤɨɠ ɧɚɩɢɫɚɧɢɣ ɧɚ LISPȱ. 

Ɂ ɫɢɫɬɟɦɨɸ MU-LISP ɬɚɤɨɠ ɦɨɠɧɚ ɩɪɚɰɸɜɚɬɢ ɜ ɿɧɬɟɪɚɤɬɢɜɧɨɦɭ 
ɪɟɠɢɦɿ, ɜɜɨɞɹɱɢ ɩɨɫɥɿɞɨɜɧɨ ɡɚɜɞɚɧɧɹ ɬɚ ɨɬɪɢɦɭɸɱɢ ɪɟɡɭɥɶɬɚɬ. 

ȱɧɬɟɪɩɪɟɬɚɬɨɪ MU-LISP ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɡɛɟɪɿɝɚɬɢ ɮɚɣɥɢ ɭ ɜɢɝɥɹɞɿ ɋɈɆ, 
ȿɏȿ ɬɚ SYS. Ⱦɥɹ ɰɶɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɮɭɧɤɰɿɹ SAVE 

(SAVE<ɿɦ’ɹ ɮɚɣɥɭ>.[ɋɈɆ]) 

əɤɳɨ ɪɨɡɲɢɪɟɧɧɹ ɜɿɞɫɭɬɧє, ɬɨ ɫɬɜɨɪɸєɬɶɫɹ SYS-ɮɚɣɥ, ɹɤɢɣ ɡɛɟɪɿɝɚє 
ɫɟɪɟɞɨɜɢɳɟ, ɳɨ ɫɬɜɨɪɢɥɨɫɹ ɜ ɞɚɧɨɦɭ ɫɟɚɧɫɿ ɪɨɛɨɬɢ. ɋɈɆ-ɮɚɣɥ, ɤɪɿɦ 
ɫɟɪɟɞɨɜɢɳɚ, ɡɛɟɪɿɝɚє ɳɟ ɣ ɿɧɬɟɪɩɪɟɬɚɬɨɪ MU-LISP. ɉɪɢ ɪɨɡɦɿɪɿ ɋɈɆ-ɮɚɣɥɚ, 
ɛɿɥɶɲɨɦɭ ɡɚ 64 Ʉɛ, ɩɪɨɝɪɚɦɚ ɧɟ ɡɦɨɠɟ ɩɪɚɰɸɜɚɬɢ, ɬɨɦɭ ɩɟɪɟɞɛɚɱɟɧɚ 
ɦɨɠɥɢɜɿɫɬɶ ɣɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ ɜ ȿɏȿ-ɮɚɣɥ ɡɚ ɞɨɩɨɦɨɝɨɸ ɭɬɢɥɿɬɢ  
COMTOEXE.COM: 

COMTOEXE.COM<COM-ɮɚɣɥ><EXE- ɮɚɣɥ > 
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Ⱦɥɹ ɪɟɞɚɝɭɜɚɧɧɹ ɬɚ ɡɛɟɪɿɝɚɧɧɹ ɮɚɣɥɿɜ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ EDIT.LISP, 
ɹɤɢɣ ɡɚɩɭɫɤɚєɬɶɫɹ ɹɤ ɡɜɢɱɚɣɧɚ ɩɪɨɝɪɚɦɚ, ɨɫɤɿɥɶɤɢ ɜɿɧ ɧɚɩɢɫɚɧɢɣ ɧɚ LISPɿ. 
ɉɿɫɥɹ ɜɯɨɞɭ ɜ ɪɟɞɚɤɬɨɪ ɡ ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ ɜɢɛɢɪɚєɬɶɫɹ Ⱥ(alfa). ɉɿɫɥɹ ɰɶɨɝɨ 
ɫɢɫɬɟɦɚ ɩɟɪɟɯɨɞɢɬɶ ɜ ɪɟɠɢɦ ɪɟɞɚɝɭɜɚɧɧɹ. 

Ɉɫɧɨɜɧɿ ɤɨɦɚɧɞɢ ɪɟɞɚɤɬɨɪɚ 
CTRL + N – ɜɫɬɚɜɤɚ ɪɹɞɤɚ, 
CTRL + Y   ɜɢɥɭɱɟɧɧɹ ɩɨɬɨɱɧɨɝɨ ɪɹɞɤɚ, 
CTRL + K+B – ɜɿɞɡɧɚɱɟɧɧɹ ɩɨɱɚɬɤɭ ɛɥɨɤɭ, 
CTRL + K+K – ɜɿɞɡɧɚɱɟɧɧɹ ɤɿɧɰɹ ɛɥɨɤɭ, 
CTRL + K+C – ɤɨɩɿɸɜɚɧɧɹ ɛɥɨɤɭ. 
Ⱦɥɹ ɩɟɪɟɯɨɞɭ ɜ ɫɟɪɟɞɨɜɢɳɟ MU-LISP ɡ ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ ɜɢɛɢɪɚєɬɶɫɹ ɇ. 

Ⱦɥɹ ɩɨɜɬɨɪɧɨɝɨ ɩɨɜɟɪɧɟɧɧɹ ɞɨ ɪɟɞɚɤɬɨɪɚ ɧɟɨɛɯɿɞɧɨ ɜɢɤɥɢɤɚɬɢ ɮɭɧɤɰɿɸ 
(RETURN (RETURN)) ɚɛɨ ɧɚɬɢɫɧɭɬɢ ESC. Ⱦɥɹ ɡɚɜɚɧɬɚɠɟɧɧɹ ɮɚɣɥɚ ɜ 
ɪɟɞɚɤɬɨɪ ɧɟɨɛɯɿɞɧɨ ɜɢɛɪɚɬɢ ɡ ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ Ɍ (TRANSFER), ɩɨɬɿɦ L 

(LOAD) ɿ ɜɜɟɫɬɢ ɿɦ’ɹ ɮɚɣɥɚ. ɉɪɢ ɡɚɩɢɫɿ ɜɿɞɪɟɞɚɝɨɜɚɧɨɝɨ ɨɪɢɝɿɧɚɥɭ ɜɢɛɪɚɬɢ S 

(SAVE) ɡ ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ. Ⱦɥɹ ɜɢɯɨɞɭ ɡ ɪɟɞɚɤɬɨɪɚ ɜɢɛɪɚɬɢ Q (QUIT) ɜ 
ɝɨɥɨɜɧɨɦɭ ɦɟɧɸ. 

 
 

6.4.2. Ⱥɪɢɮɦɟɬɢɱɧɿ ɮɭɧɤɰɿʀ MU-LISP ɬɚ COMMON-LISP 

Ⱦɥɹ ɡɜ’ɹɡɭɜɚɧɧɹ  S-ɜɢɪɚɡɿɜ ɿɡ ɫɢɦɜɨɥɚɦɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɮɭɧɤɰɿʀ SET ɬɚ  
SETQ: 

(SET <S – ɜɢɪɚɡ><S – ɜɢɪɚɡ>) 

(SETQ<ɫɢɦɜɨɥ><S – ɜɢɪɚɡ >). 

ɉɪɢ ɰɶɨɦɭ ɮɭɧɤɰɿɹ SET ɨɛɱɢɫɥɸє ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ ɩɟɪɟɞ ɡɜ’ɹɡɭɜɚɧɧɹɦ, 
ɚ ɮɭɧɤɰɿɹ SETQ ɡɜ’ɹɡɭє ɫɢɦɜɨɥ, ɧɟ ɜɢɪɚɯɨɜɭɸɱɢ ɣɨɝɨ. ɇɚɩɪɢɤɥɚɞ: 

$(SET ‘ A ’5) 

5 

$A 

5 

$(SET(CAR(F A B))(+  2  9)) 

7 

$f 

7. 

ɇɚɣɜɠɢɜɚɧɿɲɿ ɚɪɢɮɦɟɬɢɱɧɿ ɮɭɧɤɰɿʀ MU-LISP: 
1. (+N1   N2  .. NM)- ɩɨɜɟɪɬɚє ɫɭɦɭ ɱɢɫɟɥ ɜɿɞ N1 ɞɨ NM, 
2. (*N1   N2  .. NM)- ɩɨɜɟɪɬɚє ɞɨɛɭɬɨɤ ɱɢɫɟɥ ɜɿɞ N1 ɞɨ NM, 
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3. ( - N1   N2  . . . NM)- ɩɨɜɟɪɬɚє ɪɿɡɧɢɰɸ ɱɢɫɟɥ ɦɿɠ N1 ɬɚ ɫɭɦɭ ɜɿɞ N2 ɞɨ 
NM, 

4. ( - N1   N2  ... NM)- ɩɨɜɟɪɬɚє ɪɟɡɭɥɶɬɚɬ ɞɿɥɟɧɧɹ ɱɢɫɟɥ N1 ɧɚ ɞɨɛɭɬɨɤ 
ɱɢɫɟɥ ɜɿɞ   N2 ɞɨ NM. əɤɳɨ ɮɭɧɤɰɿɹ ɦɚє ɨɞɢɧ ɚɪɝɭɦɟɧɬ, ɬɨ ɩɨɜɟɪɬɚє ɨɛɟɪɧɟɧɟ 
ɱɢɫɥɨ. 

5. (ADD1 N) – ɩɨɜɟɪɬɚє N +1, 
6. (SUB1 N) – ɩɨɜɟɪɬɚє N – 1, 
7. (MOD N1N2) – ɩɨɜɟɪɬɚє ɡɚɥɢɲɨɤ ɜɿɞ ɞɿɥɟɧɧɹ N1 ɧɚ N2, 

8. (MAX X1….XN) – ɩɨɜɟɪɬɚє ɧɚɣɛɿɥɶɲɢɣ ɡ ɚɪɝɭɦɟɧɬɿɜ, 
9. (MIN X1….XN) – ɩɨɜɟɪɬɚє ɧɚɣɦɟɧɲɢɣ ɡ ɚɪɝɭɦɟɧɬɿɜ, 
10. (SIGNUM X) – ɩɨɜɟɪɬɚє 1, ɹɤɳɨ ɯ>0; 0, ɹɤɳɨ x=0;-1, ɹɤɳɨ x<0, 
11.(ABS X) – ɩɨɜɟɪɬɚє ɚɛɫɨɥɸɬɧɟ ɡɧɚɱɟɧɧɹ ɏ, 
12.(TRUNCATE X) – ɩɨɜɟɪɬɚє ɰɿɥɭ ɱɚɫɬɢɧɭ ɜɿɞ ɏ. 
ȼ MU-LISP ɜɿɞɫɭɬɧɿ ɦɚɬɟɦɚɬɢɱɧɿ ɮɭɧɤɰɿʀ, ɯɨɱɚ ɜɫɿ ɦɨɠɭɬɶ ɛɭɬɢ 

ɩɨɛɭɞɨɜɚɧɿ ɧɚ ɨɫɧɨɜɿ ɧɚɹɜɧɢɯ ɚɪɢɮɦɟɬɢɱɧɢɯ. Ⱥɥɟ ɜ ɰɶɨɦɭ ɧɟ ɦɚє ɩɨɬɪɟɛɢ, 
ɨɫɤɿɥɶɤɢ ɜɫɿ ɮɭɧɤɰɿʀ ɜɢɡɧɚɱɟɧɿ ɜ ɋOMMON-LISP. Ⱦɥɹ ɪɨɡɲɢɪɟɧɧɹ  MU-LISP 
ɞɨ ɋOMMON-LISP ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɧɚɬɢ ɬɚɤɿ ɞɿʀ: 

$(LOAD ` COMMON). 

Ɉɫɧɨɜɧɿ ɦɚɬɟɦɚɬɢɱɧɿ ɮɭɧɤɰɿʀ COMMON-LISP ɬɚɤɿ 
a. (EXP X) – ɩɨɜɟɪɬɚє   ex, 
b. (EXPT X

N
) – ɩɨɜɟɪɬɚє   XN, 

c. (LOG N M) – ɩɨɜɟɪɬɚє   logMN, 
d. (LN X) – ɩɨɜɟɪɬɚє   ln X, 
e. (SQRT N) – ɩɨɜɟɪɬɚє   ɤɨɪɿɧɶ ɤɜɚɞɪɚɬɧɢɣ ɡ N, 

f. (PI) – ɩɨɜɟɪɬɚє ɡɧɚɱɟɧɧɹ ɱɢɫɥɚ , 
g. (SIN X) – ɩɨɜɟɪɬɚє sin X  (ɯ ɜ ɪɚɞɿɚɧɚɯ), 
h. (COS X) – ɩɨɜɟɪɬɚє cos X (ɯ ɜ ɪɚɞɿɚɧɚɯ), 
i. (TAN X) – ɩɨɜɟɪɬɚє tg X(ɯ ɜ ɪɚɞɿɚɧɚɯ), 
j. (ATAN X) – ɩɨɜɟɪɬɚє artg X(ɯ ɜ ɪɚɞɿɚɧɚɯ), 
k. (ASIN X) – ɩɨɜɟɪɬɚє arsin X(ɯ ɜ ɪɚɞɿɚɧɚɯ), 
l. (ACOS X) – ɩɨɜɟɪɬɚє arcos X(ɯ ɜ ɪɚɞɿɚɧɚɯ), 
m. (RANDOM X) – ɩɨɜɟɪɬɚє ɜɢɩɚɞɤɨɜɟ ɱɢɫɥɨ X(0<XN, N – ɰɿɥɟ 

ɱɢɫɥɨ). 
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6.4.3. ɉɪɟɞɢɤɚɬɢ ɦɨɜɢ 

Ɉɫɧɨɜɧɿ ɱɢɫɥɨɜɿ ɩɪɟɞɢɤɚɬɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ 
ɱɢɫɟɥ: 

1. (= N1N2…NN) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɱɢɫɥɚ ɪɿɜɧɿ, 
2. (/= N1N2…NN) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɱɢɫɥɚ ɧɟ ɪɿɜɧɿ, 
3. (< N1N2…NN) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɱɢɫɥɚ ɡɪɨɫɬɚɸɬɶ, 
4. (> N1N2…NN) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɱɢɫɥɚ ɫɩɚɞɚɸɬɶ, 
5. (<= N1N2…NN) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɱɢɫɥɚ ɧɟ ɡɦɟɧɲɭɸɬɶɫɹ, 
6. (>= N1N2…NN) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɱɢɫɥɚ ɧɟ ɡɪɨɫɬɚɸɬɶ. 
ɇɚɜɟɞɟɧɿ ɮɭɧɤɰɿʀ ɡɞɿɣɫɧɸɸɬɶ ɩɨɪɿɜɧɹɧɧɹ ɩɨɩɚɪɧɨ. ɉɪɟɞɢɤɚɬ ɩɨɜɟɪɬɚє 

Ɍ, ɹɤɳɨ ɜɫɿ ɩɨɪɿɜɧɹɧɧɹ ɿɫɬɢɧɧɿ, ɜ ɩɪɨɬɢɥɟɠɧɨɦɭ ɜɢɩɚɞɤɭ ɩɨɜɟɪɬɚєɬɶɫɹ NIL, 
ɹɤɢɣ є ɨɡɧɚɤɨɸ ɮɚɥɶɲɢɜɨɫɬɿ ɩɪɟɞɢɤɚɬɚ . Ⱦɥɹ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɢɩɿɜ ɞɚɧɢɯ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɟɞɢɤɚɬɢ: 

1. (INTEGEPP X) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɏ – ɰɿɥɟ ɱɢɫɥɨ, 
2. (NUMEPP X) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɏ –  ɱɢɫɥɨ, 
3. (ZEROP X) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɏ = 0, 

4. (PLUSP X) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɏ  0, 
5. (MINUSP X) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɏ < 0, 
6. (ODDP X) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɏ – ɧɟɩɚɪɧɟ ɱɢɫɥɨ, 
7. (EVENP X) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɏ – ɩɚɪɧɟ ɱɢɫɥɨ, 
8. (ATOM X) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɏ – ɧɟ є ɫɩɢɫɤɨɦ. 
ɇɚɣɜɠɢɜɚɧɿɲɿ ɥɨɝɿɱɧɿ ɩɪɟɞɢɤɚɬɢ: 
(AND < S – ɜɢɪɚɡ>< S – ɜɢɪɚɡ >) – ɥɨɝɿɱɧɟ “ɿ”, 
(OR < S – ɜɢɪɚɡ>< S – ɜɢɪɚɡ >) – ɥɨɝɿɱɧɟ “ɚɛɨ”, 
(NOT < S – ɜɢɪɚɡ>) – ɥɨɝɿɱɧɟ “ɧɿ”. 
əɤɳɨ ɜ ɧɚɜɟɞɟɧɢɯ ɮɭɧɤɰɿɹɯ S-ɜɢɪɚɡ ɧɟ ɩɨɜɟɪɬɚє  NȱL, ɬɨ ɜɿɧ ɜɜɚɠɚєɬɶɫɹ 

ɿɫɬɢɧɧɢɦ. ɉɪɟɞɢɤɚɬɢ ɩɨɪɿɜɧɹɧɧɹ ɫɢɦɜɨɥɿɜ ɬɚ S-ɜɢɪɚɡɿɜ ɬɚɤɿ 
1. (EQL <ɫɢɦɜɨɥ>< ɫɢɦɜɨɥ >) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɫɢɦɜɨɥɢ 

ɿɞɟɧɬɢɱɧɿ,  
2. (EQUAL < S – ɜɢɪɚɡ ><S – ɜɢɪɚɡ>) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ S-

ɜɢɪɚɡɢ ɿɧɞɟɧɬɢɱɧɿ, 
3. (NULL <S – ɜɢɪɚɡ >) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ S-ɜɢɪɚɡ є  ɩɨɪɨɠɧɿɦ 

ɫɩɢɫɤɨɦ. 
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6.4.4. Ɏɭɧɤɰɿʀ ɪɨɛɨɬɢ ɡ ɪɹɞɤɚɦɢ 

ȼ ɋOMMON-LISP є ɪɹɞɤɨɜɢɣ ɬɢɩ STRING, ɹɤɢɣ ɩɨɡɧɚɱɚєɬɶɫɹ 
\STRING. ȼ ɰɶɨɦɭ ɜɢɪɚɡɿ ɪɹɞɨɤ є ɤɨɧɫɬɚɧɬɨɸ ɿ ɧɟ ɦɨɠɟ ɧɚɛɭɜɚɬɢ ɡɧɚɱɟɧɧɹ, 
ɜɥɚɫɬɢɜɿɫɬɶ ɱɢ ɛɭɬɢ ɮɭɧɤɰɿєɸ. Ⱦɨ ɪɹɞɤɨɜɢɯ ɮɭɧɤɰɿɣ ɧɚɥɟɠɚɬɶ: 

 
1. (UNPACK <ATOM>) – ɩɨɜɟɪɬɚє ɫɩɢɫɨɤ ɫɢɦɜɨɥɿɜ ɡ ɿɦɟɧɚɦɢ 

ɚɬɨɦɿɜ. əɤɳɨ ɚɪɝɭɦɟɧɬ ɧɟ ɚɬɨɦ ɬɨ ɜɟɪɬɚє NULL, 
2. (PACK< ɫɢɦɜɨɥ >) – ɩɨɜɟɪɬɚє ɫɢɦɜɨɥ, ɹɤɢɣ ɫɤɥɚɞɚєɬɶɫɹ ɡ 

ɡɱɟɩɥɟɧɢɯ ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɤɭ. 
ɇɚɩɪɢɤɥɚɞ: 
(UNPACK ‘ABCD)        –----   (ABCD) 

(UNPACK - 345)            ----–   (-\3 4 \5) 

(PACK ‘(ABC))              ----–    ABC 

(PACK’ (-\3 4 \5))          ----- –  - 345. 

 
6.4.5. Ɏɭɧɤɰɿʀ ɨɩɪɚɰɸɜɚɧɧɹ ɫɩɢɫɤɿɜ 

əɤ ɿ ɜ  S- LISPi ɬɚɤ ɿ ɜ MU-LISPi ɛɚɡɨɜɢɦɢ є ɩ’ɹɬɶ ɮɭɧɤɰɿɣ ɞɥɹ  
ɨɩɪɚɰɸɜɚɧɧɹ S-ɜɢɪɚɡɿɜ (ɚɬɨɦɿɜ, ɫɩɢɫɤɿɜ, ɤɪɚɩɤɨɜɢɯ ɩɚɪ): 

1. (CAR X) – ɩɨɜɟɪɬɚє ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ, 
2. (CDR X) – ɩɨɜɟɪɬɚє ɡɚɥɢɲɨɤ ɫɩɢɫɤɭ ɛɟɡ ɩɟɪɲɨɝɨ ɟɥɟɦɟɧɬɭ, 
3. (CONS <S- ɜɢɪɚɡ><ɫɩɢɫɨɤ>) – ɮɨɪɦɭє ɧɨɜɢɣ ɫɩɢɫɨɤ, ɞɟ S- 

ɜɢɪɚɡ ɫɬɚє ɩɟɪɲɢɦ ɟɥɟɦɟɧɬɨɦ ɫɩɢɫɤɭ, 
4. (ATOM < S- ɜɢɪɚɡ >) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ S- ɜɢɪɚɡ є ɚɬɨɦɨɦ, 
5. (EQL< ɫɢɦɜɨɥ >< ɫɢɦɜɨɥ >)– ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɫɢɦɜɨɥɢ ɿ 

ɿɞɟɧɬɢɱɧɿ. 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɭ ɜɢɩɚɞɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɹɤɨɫɬɿ S- ɜɢɪɚɡɿɜ ɤɪɚɩɤɨɜɢɯ 

ɩɚɪ, ɞɪɭɝɢɣ ɚɪɝɭɦɟɧɬ cons ɦɨɠɟ ɛɭɬɢ ɿ ɚɬɨɦɨɦ. ɇɚɩɪɢɤɥɚɞ: 
$(CONS’A’B) 

(A.B). 

ȱɧɲɿ ɧɚɣɛɿɥɶɲ ɜɠɢɜɚɧɿ ɜ MULISP ɮɭɧɤɰɿʀ ɞɥɹ ɨɩɪɚɰɸɜɚɧɧɹ S- ɜɢɪɚɡɿɜ: 
1. (EQUAL <S-ɜɢɪɚɡ><S-ɜɢɪɚɡ>) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ S-ɜɢɪɚɡɢ є 

ɿɞɟɧɬɢɱɧɿ. 
2. (NULL X) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɏ є ɩɨɪɨɠɧɿɦ ɫɩɢɫɤɨɦ. 
3. (LIST<S-ɜɢɪɚɡ1><S-ɜɢɪɚɡ2>...<S-ɜɢɪɚɡN>) – ɮɨɪɦɭє єɞɢɧɢɣ 

ɫɩɢɫɨɤ. 
ɇɚɩɪɢɤɥɚɞ: 
(LIST ‘A’B)                    -----     (AB) 
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(LIST(LIST A)(+23))     -----     ((A)5). 

4. (LAST<ɫɩɢɫɨɤ>) – ɜɢɞɚє ɨɫɬɚɧɧɿɣ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ. 
5. (APEND <ɫɩɢɫɨɤ1><ɫɩɢɫɨɤ1>) – ɜɢɞɚє ɧɨɜɢɣ ɫɩɢɫɨɤ, ɞɟ 

ɩɟɪɟɪɚɯɨɜɚɧɿ ɫɤɥɚɞɨɜɿ ɞɜɨɯ ɫɩɢɫɤɿɜ. 
6. (NTH n <ɫɩɢɫɨɤ>) – ɜɢɞɚє n-ɣ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ. 
Ⱦɥɹ ɪɨɛɨɬɢ ɡ ɚɫɨɰɿɚɬɢɜɧɢɦ ɫɩɢɫɤɨɦ ɩɚɪ ɬɢɩɭ 

((A1 E1)(A2 E2)…(AN EN)) 

ɩɟɪɟɞɛɚɱɟɧɿ ɬɚɤɿ ɮɭɧɤɰɿʀ: 
1. (PAIRLIS <ɤɥɸɱɿ><ɞɚɧɿ><ɚ-ɫɩɢɫɨɤ>) – ɡɚɧɨɫɢɬɶ ɜ <ɚ-ɫɩɢɫɨɤ> 

ɫɩɢɫɨɤ ɩɚɪ ɧɚ ɨɫɧɨɜɿ ɫɩɢɫɤɭ ɤɥɸɱɿɜ ɬɚ ɫɩɢɫɤɭ ɞɚɧɢɯ. 
2. (ASSOC <ɤɥɸɱ><ɚ-ɫɩɢɫɨɤ>) – ɜɢɞɚє ɩɚɪɭ ɡ ɫɩɢɫɤɭ ɳɨ 

ɜɿɞɩɨɜɿɞɚє ɤɥɸɱɭ. 
3. (ASONC X Y<ɚ-ɫɩɢɫɨɤ>) – ɞɨɞɚє ɧɨɜɭ ɩɚɪɭ (XY) ɜ ɩɨɱɚɬɨɤ ɚ-

ɫɩɢɫɤɚ. 
ȼ MU-LISP ɩɟɪɟɞɛɚɱɟɧɿ ɮɭɧɤɰɿʀ ɪɨɛɨɬɢ ɡɿ ɫɩɢɫɤɚɦɢ ɜɥɚɫɬɢɜɨɫɬɟɣ 

ɫɢɦɜɨɥɿɜ. ɋɩɢɫɨɤ ɜɥɚɫɬɢɜɨɫɬɟɣ ɦɨɠɟ ɫɤɥɚɞɚɬɢɫɹ  ɡ ɤɪɚɩɤɨɜɨʀ ɩɚɪɢ, ɞɟ ɧɚ 
ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɣɞɟ ɿɦ’ɹ ɜɥɚɫɬɢɜɨɫɬɿ, ɚ ɧɚ ɞɪɭɝɨɦɭ – ʀʀ ɡɧɚɱɟɧɧɹ ɚɛɨ ɡ ɩɪɚɩɨɪɚ, 
ɹɤɢɣ ɩɨɡɧɚɱɚєɬɶɫɹ ɜɿɥɶɧɢɦ ɚɬɨɦɨɦ. ɇɚɩɪɢɤɥɚɞ, ɫɢɦɜɨɥ ɇɍɅɉȱ ɦɨɠɟ ɦɚɬɢ 
ɧɚɫɬɭɩɧɢɣ ɫɩɢɫɨɤ ɜɥɚɫɬɢɜɨɫɬɟɣ: 

 (ɦɿɫɰɟ..Ʌьɜɿɜ)(ɬɢɩ.ɉɨɥɿɬɟɯɧɿɱɧɢɣ) ɇɚɰɿɨɧɚɥьɧɢɣ) 

Ⱦɨ ɰɢɯ ɮɭɧɤɰɿɣ ɧɚɥɟɠɚɬɶ: 
1. (PUT <ɫɢɦɜɨɥ><ɤɥɸɱ ><ɡɧɚɱɟɧɧɹ>) – ɡɚɞɚє ɡɧɚɱɟɧɧɹ 

ɜɥɚɫɬɢɜɨɫɬɿ. 
2. (GET<ɫɢɦɜɨɥ><ɤɥɸɱ >) – ɩɨɜɟɪɬɚє ɡɧɚɱɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɿ. 
3. (FLAG<ɫɢɦɜɨɥ><ɚɬɨɦ >) – ɩɨɜɟɪɬɚє <ɚɬɨɦ > ɿ ɞɨɩɢɫɭє ɜ 

ɩɨɱɚɬɨɤ ɫɩɢɫɤɭ ɰɟɣ ɩɪɚɩɨɪ. 
4. (FLAGP<ɫɢɦɜɨɥ><ɚɬɨɦ >) – ɩɟɪɟɜɿɪɹє ɧɚɹɜɧɿɫɬɶ <ɚɬɨɦ > ɜ 

ɫɩɢɫɤɭ. 
5. (REMPROMP<ɫɢɦɜɨɥ><ɤɥɸɱ >) – ɩɨɜɟɪɬɚє ɡɧɚɱɟɧɧɹ 

ɜɥɚɫɬɢɜɨɫɬɿ ɬɚ ɜɢɞɚɥɹє ʀʀ ɡ ɫɩɢɫɤɭ. 
6. (REMFLAG<ɫɢɦɜɨɥ><ɚɬɨɦ >)– ɩɨɜɟɪɬɚє <ɚɬɨɦ > ɿ ɜɢɞɚɥɹє 

ɣɨɝɨ ɡɿ ɫɩɢɫɤɭ. 
 

6.4.6. ɋɬɪɭɤɬɭɪɢ ɤɟɪɭɜɚɧɧɹ 

Ⱦɨ ɫɬɪɭɤɬɭɪ ɤɟɪɭɜɚɧɧɹ ɜɿɞɧɨɫɹɬɶɫɹ ɬɚɤɿ ɝɪɭɩɢ: 
1) Ɋɨɛɨɬɚ ɡ ɤɨɧɬɟɤɫɬɨɦ: 
- SET, SETQ – ɡɜ’ɹɡɭɜɚɧɧɹ ɡɦɿɧɧɢɯ, 
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- QUOTE – ɛɥɨɤɭɜɚɧɧɹ ɜɢɪɚɯɨɜɭɜɚɧɶ, 
- ɮɨɪɦɢ LET, 

- ɜɢɤɥɢɤ ɮɭɧɤɰɿɣ ɱɢ  - ɜɢɪɚɡɭ. 

2) ɉɨɫɥɿɞɨɜɧɟ ɜɢɤɨɧɚɧɧɹ 
- ɮɨɪɦɢ PROG1, PROG2, PROGM. 

3) Ɋɨɡɝɚɥɭɠɟɧɧɹ ɨɛɱɢɫɥɟɧɶ 
- ɭɦɨɜɧɿ ɮɨɪɦɢ ɋOND, IF, WHEN, UNLESS; 

- ɮɨɪɦɢ ɜɢɛɨɪɭ CASE; 

- ɧɟɹɜɧɿ ɮɨɪɦɢ COND. 

4) ȱɬɟɪɚɰɿʀ 
- ɰɢɤɥɿɱɧɿ ɮɨɪɦɢ DO, LOOP. 

5) ɉɿɞɩɪɨɝɪɚɦɢ ɬɚ ɩɟɪɟɞɚɱɚ ɭɩɪɚɜɥɿɧɧɹ 
- PROG, GO, RETURN. 

6) Ⱦɢɧɚɦɿɱɧɟ ɜɢɪɚɯɭɜɚɧɧɹ 
- THROW, CATCH. 

Ⱦɥɹ ɞɨɫɬɭɩɭ ɞɨ ɜɫɿɯ ɤɟɪɭɸɱɢɯ ɫɬɪɭɤɬɭɪ ɧɟɨɛɯɿɞɧɨ ɡɚɜɚɧɬɚɠɢɬɢ ɦɨɞɭɥɶ 
ɋOMMON.LSP. 

ɉɪɢ ɪɨɛɨɬɿ ɡ ɤɨɧɬɟɤɫɬɨɦ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɮɭɧɤɰɿʀ SET, ɦɨɜɚ ɩɪɨ ɹɤɭ ɜɠɟ 
ɜɟɥɚɫɹ, ɮɨɪɦɚ LET ɜɫɬɚɧɨɜɥɸє ɜɫɿ ɡɜ’ɹɡɤɢ ɨɞɧɨɱɚɫɧɨ, ɚ ɜɠɟ ɩɿɫɥɹ ɰɶɨɝɨ 
ɜɢɤɨɧɭɸɬɶɫɹ ɜɢɪɚɡɢ. Ɏɨɪɦɚɬ ɮɨɪɦɢ LET ɬɚɤɢɣ: 

(LET((X1  E1)(X2  E2)…(XN   EN)) ȼɂɊȺɁ1  .....  ȼɂɊȺɁ N) 

ɉɪɢ ɩɨɫɥɿɞɨɜɧɨɦɭ ɤɟɪɭɜɚɧɧɿ ɩɨɫɥɿɞɨɜɧɨ ɜɢɤɨɧɭɸɬɶɫɹ ɜɫɿɯ ɜɢɪɚɡɢ ɭ 
ɮɨɪɦɿ PROG. Ɋɿɡɧɢɰɹ ɰɢɯ ɮɨɪɦ ɜ ɬɨɦɭ, ɳɨ ɩɨɜɟɪɬɚɸɬɶ ɜɨɧɢ ɜɿɞɩɨɜɿɞɧɨ ɹɤ 
ɪɟɡɭɥɶɬɚɬ <ɜɢɪɚɡ1> <ɜɢɪɚɡ2>  ɬɚ  <ɜɢɪɚɡN>. Ɏɨɪɦɚɬ ɮɨɪɦɢ ɬɚɤɢɣ: 

(ɊRɈG1 <ȼɂɊȺɁ1> < ȼɂɊȺɁ2> < ȼɂɊȺɁN> 

ɞɥɹ ɜɫɿɯ ɦɨɞɢɮɿɤɚɰɿɣ. 
ɍɧɿɜɟɪɫɚɥɶɧɨɸ ɭɦɨɜɧɨɸ ɮɨɪɦɨɸ є ɮɭɧɤɰɿɹ COND: 

(COND 

(P1 A11 A12….) 

(P1 A21 A22….) 

……………….. 

(PN AN1 AN2….) 

). 

əɤɳɨ ɭɦɨɜɚ Ɋɿ ɜɢɤɨɧɭєɬɶɫɹ, ɬɨ ɨɛɱɢɫɥɸє ɪɹɞ ɜɢɪɚɡɿɜ Ⱥɿ1.....ȺɿN ɿ ɹɤ 
ɪɟɡɭɥɶɬɚɬ  ɜɢɞɚєɬɶɫɹ ɡɧɚɱɟɧɧɹ ɨɫɬɚɧɶɨɝɨ ȺɿN. ɇɟɹɜɧɢɣ COND ɦɚє ɬɚɤɢɣ ɠɟ 
ɜɢɝɥɹɞ ɚɪɝɭɦɟɧɬɿɜ, ɬɿɥɶɤɢ COND ɡ ɜɿɞɩɨɜɿɞɧɨɸ  ɜɿɞɤɪɢɜɚɸɱɨɸ ɿ ɡɚɤɪɢɜɚɸɱɨɸ 
ɞɭɠɤɨɸ ɨɩɭɫɤɚɸɬɶɫɹ. 

 

 

 

 

 

 

 

 

 

 



344 

ȱɧɲɿ ɭɦɨɜɧɿ ɮɨɪɦɢ IF,WHEN, UNLESS є ɱɚɫɬɤɨɜɢɦɢ ɜɢɩɚɞɤɚɦɢ COND ɿ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɿɞɩɨɜɿɞɧɢɦ ɨɩɟɪɚɬɨɪɚɦ ɩɪɨɰɟɞɭɪɧɢɯ ɦɨɜ. 

Ɏɨɪɦɚɬ ɩɪɨɩɨɡɢɰɿʀ CASE ɬɚɤɢɣ 
(CASE<ɤɥɸɱ>) 

<ɫɩɢɫɨɤ ɤɥɸɱɿɜ 1> m11 m12… 

<ɫɩɢɫɨɤ ɤɥɸɱɿɜ 2> m21 m22… 

……………………………….. 

<ɫɩɢɫɨɤ ɤɥɸɱɿɜ N> mN1 mN2… 
 

Ɂɧɚɱɟɧɧɹ <ɤɥɸɱ> ɩɨɪɿɜɧɸєɬɶɫɹ ɡɿ ɫɩɢɫɤɚɦɢ ɤɥɸɱɿɜ. əɤɳɨ ɡɧɚɣɞɟɧɢɣ Ʉɿ, 
ɬɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜɢɪɚɡ mȱ1, mȱ2…, ɨɫɬɚɧɧɿɣ ɡ ɹɤɢɯ ɿ є ɪɟɡɭɥɶɬɚɬɨɦ ɞɚɧɨʀ 
ɩɪɨɩɨɡɢɰɿʀ. 

Ⱦɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɿɬɟɪɚɰɿɣɧɨɝɨ ɩɪɨɰɟɫɭ ɿɫɧɭє ɩɪɨɩɨɡɢɰɿɹ ɰɢɤɥɭ DO 
(DO((<var1>  <ɡɧɚɱɟɧɧɹ1>  [ɤɪɨɤ1])…) 

(<ɭɦɨɜɢ ɡɚɤɿɧɱɟɧɧɹ> <ɜɢɪɚɡ1>…<ɜɢɪɚɡN>) 

(<ɜɢɪɚɡ21> <ɜɢɪɚɡ22>...). 

Ɍɭɬ varȱ – ɡɦɿɧɧɿ ɿ  ɡɧɚɱɟɧɧɹȱ  –  ɡɧɚɱɟɧɧɹ ɡɦɿɧɧɢɯ ɧɚ ɩɟɪɲɨɦɭ ɤɪɨɰɿ 
ɰɢɤɥɭ, [ɤɪɨɤ1] – ɧɟɨɛɨɜ’ɹɡɤɨɜɢɣ ɩɚɪɚɦɟɬɪ, ɹɤɢɣ ɡɚɞɚє ɡɧɚɱɟɧɧɹ ɧɚ ɧɚɫɬɭɩɧɢɯ 
ɤɪɨɤɚɯ ɰɢɤɥɭ. əɤɳɨ ɭɦɨɜɚ ɡɚɤɿɧɱɟɧɧɹ ɰɢɤɥɭ ɧɟ ɜɢɤɨɧɭєɬɶɫɹ, ɬɨ ɜɢɤɨɧɭєɬɶɫɹ 
ɜɢɪɚɡ 21, ɜɢɪɚɡ22 ɿ ɨɫɬɚɧɧɿɣ ɡ ɧɢɯ є ɪɟɡɭɥɶɬɚɬɨɦ ɰɢɤɥɭ. ɉɪɢ ɜɢɤɨɧɚɧɿ ɭɦɨɜɢ 
ɜɪɚɯɨɜɭєɬɶɫɹ ɜɢɪɚɡ1, ɜɢɪɚɡ2 ɿ ɨɫɬɚɧɧɿɣ ɡ ɧɢɯ є ɪɟɡɭɥɶɬɚɬɨɦ ɮɨɪɦɢ. 

ɉɪɨɩɨɡɢɰɿɹ LOOP ɦɚє ɮɨɪɦɚɬ 
(LOOP<ɮɨɪɦɚ1><ɮɨɪɦɚ2>...<ɮɨɪɦɚN>) 

ɿ  ɩɨɜɬɨɪɧɨ ɜ ɩɨɫɥɿɞɨɜɧɨɦɭ ɩɨɪɹɞɤɭ ɜɢɪɚɯɨɜɭє ɜɫɿ ɮɨɪɦɢ ɞɨɬɢ, ɞɨɤɢ ɧɟ 
ɡɭɫɬɪɿɧɟɬɶɫɹ ɭɦɨɜɧɚ ɮɨɪɦɚ, ɳɨ ɧɟ ɞɨɪɿɜɧɸє NȱL. ɉɿɫɥɹ ɰɶɨɝɨ ɜɢɪɚɯɨɜɭєɬɶɫɹ 
ɬɿɥɨ ɭɦɨɜɧɨʀ ɮɨɪɦɢ ɿ ɜɢɞɚєɬɶɫɹ ɹɤ ɪɟɡɭɥɶɬɚɬ. 

Ⱦɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɝɪɚɦ, ɹɤɿ ɪɚɧɿɲɟ ɧɚɩɢɫɚɧɿ ɧɚ ɩɪɨɰɟɞɭɪɧɿɣ ɦɨɜɿ, 
ɿɫɧɭє ɮɭɧɤɰɿɹ PROG, ɹɤɚ ɦɚє ɬɚɤɢɣ ɮɨɪɦɚɬ: 

(PROG 

(var1, var2…) 

<ɜɢɪɚɡ1> 

m 

<ɜɢɪɚɡ2> 

……. 

(IF<ɭɦɨɜɚ>(RETURN Z) 

……. 

(GO m) 

) 
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ȼɫɿ ɩɚɪɚɦɟɬɪɢ varI є ɥɨɤɚɥɶɧɢɦɢ  ɿ ɞɨɫɬɭɩɧɿ ɥɢɲɟ ɜɫɟɪɟɞɢɧɿ ɮɨɪɦɢ 
PROG; m – ɧɚɛɭɜɚє ɹɤ ɫɢɦɜɨɥɶɧɟ, ɬɚɤ ɿ ɱɢɫɥɨɜɟ ɡɧɚɱɟɧɧɹ ɿ ɫɥɭɠɢɬɶ ɦɿɬɤɨɸ 
ɨɩɟɪɚɬɨɪɚ GO. 

ɓɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɨɩɟɪɚɬɨɪɢ (RETURN ɊȿɁɍɅɖɌȺɌ) ɞɥɹ ɜɢɯɨɞɭ ɡ 
ɮɨɪɦɢ ɿ ɜɢɞɚɱɿ ʀʀ ɪɟɡɭɥɶɬɚɬɭ.  

Ⱦɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɞɢɧɚɦɿɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɿɫɧɭє ɮɭɧɤɰɿɹ CATCH, ɳɨ ɦɚє 
ɬɚɤɢɣ ɮɨɪɦɚɬ: 

((CATCH ɦɿɬɤɚ_1 ɮɨɪɦɚ_1 ɮɨɪɦɚ_2 ..) 

ɐɹ ɮɭɧɤɰɿɹ ɜɢɤɨɧɭєɬɶɫɹ ɞɨɬɢ, ɩɨɤɢ ɜ ɨɞɧɿɣ ɿɡ ɮɨɪɦ  ɧɟ ɡɭɫɬɪɿɧɟɬɶɫɹ 
ɜɢɪɚɡ  

(TROW<ɦɿɬɤɚ>  < ɡɧɚɱɟɧɧɹ>) 

ɿ ɦɿɬɤɚ_1ɡɛɿɝɚєɬɶɫɹ ɡ ɨɛɱɢɫɥɸɜɚɥɶɧɨɸ ɦɿɬɤɨɸ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɜɢɤɨɧɚɧɧɹ 
CATCH ɩɪɢɩɢɧɹєɬɶɫɹ ɿ ɹɤ ɡɧɚɱɟɧɧɹ ɜɢɞɚєɬɶɫɹ ɞɪɭɝɢɣ ɩɚɪɚɦɟɬɪ ɮɭɧɤɰɿʀ 
TROW. Ɉɬɠɟ, ɰɟ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɩɟɪɟɣɬɢ ɧɚ ɜɢɳɢɣ ɪɿɜɟɧɶ ɜɤɥɚɞɟɧɧɹ. 

 
6.4.7. Ɏɭɧɤɰɿʀ ɜɜɨɞɭ ɬɚ ɝɪɚɮɿɱɧɨɝɨ ɨɩɪɚɰɸɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ 

Ⱦɥɹ ɫɩɿɥɤɭɜɚɧɧɹ ɡ ɤɨɪɢɫɬɭɜɚɱɟɦ ɩɟɪɟɞɛɚɱɟɧɿ ɮɭɧɤɰɿʀ ɜɜɨɞɭ-ɜɢɜɨɞɭ. 
ȼɿɞɤɪɢɬɬɹ ɮɚɣɥɿɜ ɪɟɚɥɿɡɭєɬɶɫɹ ɬɚɤɢɦɢ ɮɭɧɤɰɿɹɦɢ: 

(OPEN – INPUT – FILE <ɿɦ’ɹ ɮɚɣɥɭ>) – ɞɥɹ ɮɚɣɥɚ ɜɜɨɞɭ, 
(OPEN – OUTPUT – FILE< ɿɦ’ɹ ɮɚɣɥɭ >) – ɞɥɹ ɮɚɣɥɚ ɜɢɜɨɞɭ. 
Ⱥɧɚɥɨɝɿɱɧɿ ɮɭɧɤɰɿʀ ɡɚɤɪɢɬɬɹ ɮɚɣɥɿɜ ɜɜɨɞɭ-ɜɢɜɨɞɭ: 
(CLOSE – INPUT – FILE <ɿɦ’ɹ ɮɚɣɥɚ>) 

(CLOSE – OUTPUT – FILE<ɿɦ’ɹ ɮɚɣɥɚ>). 

əɤɳɨ ɞɥɹ ɜɜɨɞɭ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɤɥɚɜɿɚɬɭɪɚ, ɬɨ ɡɚ ɞɨɩɨɦɨɝɨɸ  ɮɭɧɤɰɿɣ 
(CLEAR – INPUT) ɦɨɠɧɚ ɨɱɢɫɬɢɬɢ ɛɭɮɟɪ ɜɜɨɞɭ. Ⱦɥɹ ɡɱɢɬɭɜɚɧɧɹ ɪɹɞɤɚ ɡ 
ɜɯɿɞɧɨɝɨ ɩɪɢɫɬɪɨɸ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɮɭɧɤɰɿɹ (READ BYTE). Ɏɭɧɤɰɿɹ 
(READ BYTE) ɩɨɜɟɪɬɚє ɤɨɞ ɜɜɟɞɟɧɨɝɨ ɫɢɦɜɨɥɭ ɡ ɤɥɚɜɿɚɬɭɪɢ 

Ɏɭɧɤɰɿʀ ɪɨɛɨɬɢ ɡ ɟɤɪɚɧɨɦ ɤɨɧɫɨɥɿ ɫɬɜɨɪɟɧɿ ɞɥɹ ɜɢɜɟɞɟɧɧɹ ɧɚ ɟɤɪɚɧ 
ɬɟɤɫɬɭ ɬɚ ɣɨɝɨ ɮɨɪɦɚɬɭɜɚɧɧɹ. Ɏɭɧɤɰɿɹ 

(SET – CURSOR <ɪɹɞɨɤ > ɤɨɥɨɧɤɚ) – ɩɟɪɟɦɿɳɚє ɤɭɪɫɨɪ ɜ ɡɚɞɚɧɢɣ 
ɪɹɞɨɤ ɿ ɤɨɥɨɧɤɭ ɿ ɜɢɞɚє Ɍ, 

(ROW) – ɩɨɜɟɪɬɚє ɩɨɥɨɠɟɧɧɹ ɤɭɪɫɨɪɚ ɜ ɪɹɞɤɭ, 
(COLOMN) - ɩɨɜɟɪɬɚє ɩɨɥɨɠɟɧɧɹ ɤɭɪɫɨɪɚ ɜ ɤɨɥɨɧɰɿ, 
(CLEAR SCREEN) – ɨɱɢɳɚє ɜɿɤɧɨ, ɩɟɪɟɦɿɳɭє ɤɭɪɫɨɪ ɜ ɜɟɪɯɧɿɣ ɥɿɜɢɣ 

ɤɭɬ ɟɤɪɚɧɭ  ɿ ɩɨɜɟɪɬɚє Ɍ, 
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(MAKE_WINDOW <ɪɹɞɨɤ><ɤɨɥɨɧɤɚ><ɪɹɞɨɤ><ɤɨɥɨɧɤɚ>) – ɫɬɜɨɪɸє 
ɧɚ ɟɤɪɚɧɿ ɩɪɹɦɨɤɭɬɧɭ ɨɛɥɚɫɬɶ ɹɤ ɩɨɬɨɱɧɟ ɜɿɤɧɨ, ɩɟɪɟɦɿɳɭє ɤɭɪɫɨɪ ɜ ɜɟɪɯɧɿɣ 
ɥɿɜɢɣ ɤɭɬ ɟɤɪɚɧɭ ɿ ɩɨɜɟɪɬɚє Ɍ, 

(MAKE_WINDOW) – ɩɨɜɟɪɬɚє ɫɩɢɫɨɤ ɡ 4 ɩɚɪɚɦɟɬɪɿɜ, 
(FOREGROUND – COLOR<N>) – ɜɫɬɚɧɨɜɥɸє ɤɨɥɿɪ N ɩɟɪɟɞɧɶɨɝɨ 

ɩɥɚɧɭ ɿ ɩɨɜɟɪɬɚє ɩɨɩɟɪɟɞɧє ɡɧɚɱɟɧɧɹ, 
(BACKGROUND – COLOR<N>) – ɜɫɬɚɧɨɜɥɸє ɤɨɥɿɪ N ɡɚɞɧɶɨɝɨ ɩɥɚɧɭ 

ɿ ɩɨɜɟɪɬɚє ɩɨɩɟɪɟɞɧє ɡɧɚɱɟɧɧɹ. 
əɤɳɨ ɫɢɫɬɟɦɧɚ ɡɦɿɧɧɚ “BLINK” ɧɟ NULL, ɬɨ ɩɨɜɿɞɨɦɥɟɧɧɹ ɛɭɞɭɬɶ 

ɛɥɢɦɚɬɢ, ɜ ɩɪɨɬɢɥɟɠɧɨɦɭ ɪɚɡɿ ɧɿ. 
əɤɳɨ ɫɢɫɬɟɦɧɚ ɡɦɿɧɧɚ  “HIGH - INTENSITY” ɧɟ NULL, ɬɨ ɧɨɜɿ ɫɢɦɜɨɥɢ 

ɛɭɞɭɬɶ ɫɜɿɬɢɬɢɫɶ ɹɫɤɪɚɜɿɲɟ, ɹɤɳɨ NULL – ɹɫɤɪɚɜɿɫɬɶ ɛɭɞɟ ɩɨɧɢɠɟɧɚ. 
ɉɪɢ ɪɨɛɨɬɿ MU-LISP ɧɚ IBM PC ɡ ɤɨɥɶɨɪɨɜɢɦ ɝɪɚɮɿɱɧɢɦ ɞɢɫɩɥɟєɦ 

ɪɿɡɧɢɦ ɡɧɚɱɟɧɧɹɦ <N> ɜɿɞɩɨɜɿɞɚɸɬɶ ɤɨɥɶɨɪɢ 
 

0 ɑɨɪɧɢɣ 8 ɬɟɦɧɨ-ɫɿɪɢɣ 

1 ɋɢɧɿɣ 9 ɹɫɧɨ-ɛɥɚɤɢɬɧɢɣ 

2 Ɂɟɥɟɧɢɣ 10 ɫɜɿɬɥɨ-ɡɟɥɟɧɢɣ 

3 ɐɿɚɧɨɜɢɣ 11 ɫɜɿɬɥɨ-ɰɿɚɧɨɜɢɣ 

4 ɑɟɪɜɨɧɢɣ 12 ɫɜɿɬɥɨ-ɱɟɪɜɨɧɢɣ 

5 Ɏɭɤɫɬɨɜɢɣ 13 ɫɜɿɬɥɨ-ɮɭɤɫɬɨɜɢɣ 

6 Ʉɨɪɢɱɧɟɜɢɣ 14 ɠɨɜɬɢɣ 

7 ɫɜɿɬɥɨ-ɫɿɪɢɣ 15 ɛɿɥɢɣ 

 
Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɝɪɚɮɿɱɧɢɯ ɩɪɨɝɪɚɦ ɜ LISPɿ ɿɫɧɭє ɧɚɛɿɪ ɝɪɚɮɿɱɧɢɯ 

ɮɭɧɤɰɿɣ. Ƚɪɚɮɿɱɧɿ ɩɪɢɦɿɬɢɜɢ ɦɨɠɧɚ ɫɬɜɨɪɸɜɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɚɤɢɯ 
ɮɭɧɤɰɿɣ: 

(PLOT_DOT X Y color) – ɦɚɥɸє ɤɪɚɩɤɭ ɭ ɜɤɚɡɚɧɢɯ ɤɨɨɪɞɢɧɚɬɚɯ ɡ 
ɡɚɡɧɚɱɟɧɢɦ ɤɨɥɶɨɪɨɦ, 

(PLOT_LINE X1 Y1 X2 Y2 color) – ɦɚɥɸє ɜɿɞɪɿɡɨɤ ɩɪɹɦɨʀ ɡ 
ɜɿɞɩɨɜɿɞɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɡ ɡɚɡɧɚɱɟɧɢɦ ɤɨɥɶɨɪɨɦ, 

(PLOT_ CIRKLE X Y color) – ɦɚɥɸє ɤɨɥɨ ɡ ɡɚɡɧɚɱɟɧɢɦ ɤɨɥɶɨɪɨɦ, 
(READ_DOT X Y) – ɩɨɜɟɪɬɚє ɤɨɥɿɪ ɤɪɚɩɤɢ. 
ɐɿ ɮɭɧɤɰɿʀ; ɤɪɿɦ READ_DOT, ɩɪɚɰɸɸɬɶ ɹɤ ɜ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ ɬɚɤ ɿ ɜ 

ɬɟɤɫɬɨɜɨɦɭ. ɉɿɞɤɥɸɱɟɧɧɹ ɝɪɚɮɿɱɧɨɝɨ ɪɟɠɢɦɭ ɪɟɚɥɿɡɭє ɮɭɧɤɰɿɹ: 
 

 

 

 

 

 

 

 

 

 

 



347 

(VIDEO_MODE N), 

ɞɟ N ɩɪɢɣɦɚє ɬɚɤɿ ɡɧɚɱɟɧɧɹ: 
0 – ɬɟɤɫɬɨɜɢɣ ɪɟɠɢɦ 40*25*16 

1 – ɬɟɤɫɬɨɜɢɣ ɪɟɠɢɦ 40*25*26 

3 – ɬɟɤɫɬɨɜɢɣ ɪɟɠɢɦ 80*25*16 

4 – ɝɪɚɮɿɱɧɢɣ ɪɟɠɢɦ 320*200*4 

5 – ɝɪɚɮɿɱɧɢɣ ɪɟɠɢɦ 320*200*4 

6 – ɝɪɚɮɿɱɧɢɣ ɪɟɠɢɦ 640*200*2 

13 – ɝɪɚɮɿɱɧɢɣ ɪɟɠɢɦ 320*200*26 

14 – ɝɪɚɮɿɱɧɢɣ ɪɟɠɢɦ 640*200*16 

16 – ɝɪɚɮɿɱɧɢɣ ɪɟɠɢɦ 640*350*16. 

Ⱦɥɹ ɜɿɞɬɜɨɪɟɧɧɹ ɡɜɭɤɭ ɿɫɧɭє ɮɭɧɤɰɿɹ 
(TONE <time><tonus>), 

ɞɟ <time>  – ɱɚɫ ɡɜɭɱɚɧɧɹ ɜ ɦɿɤɪɨɫɟɤɭɧɞɚɯ, 
    <tonus> – ɬɨɧɚɥɶɧɿɫɬɶ ɡɜɭɤɭ. 
 

6.4.8. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɮɭɧɤɰɿɨɧɚɥɿɜ ɬɚ ɦɚɤɪɨɫɿɜ 

ɋɟɪɟɞɨɜɢɳɟ MU-LISP ɞɚє ɡɦɨɝɭ ɫɬɜɨɪɸɜɚɬɢ ɮɭɧɤɰɿʀ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ, 
ɬɨɛɬɨ ɮɭɧɤɰɿʀ, ɹɤɿ ɡɚɫɬɨɫɨɜɭɸɬɶ ɿɧɲɿ ɹɤ ɩɚɪɚɦɟɬɪɢ. ɉɟɪɟɞɚɱɚ ɮɭɧɤɰɿʀ ɹɤ 
ɩɚɪɚɦɟɬɪɚ ɿɧɲɿɣ є ɨɫɧɨɜɨɸ ɧɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɬɚɤɢɯ, ɹɤ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɳɨ ɤɟɪɭєɬɶɫɹ ɞɚɧɢɦɢ (data driven programmng) ɬɚ ɨɛ’єɤɬɧɨ-
ɨɪɿєɧɬɨɜɚɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ (objects programming). Ⱥɪɝɭɦɟɧɬ, ɡɧɚɱɟɧɧɹɦ 
ɹɤɨɝɨ є ɮɭɧɤɰɿɹ, ɧɚɡɢɜɚєɬɶɫɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ, ɚ ɜɿɞɩɨɜɿɞɧɨ ɮɭɧɤɰɿɹ – 
ɮɭɧɤɰɿɨɧɚɥɨɦ. ɐɿɥɹɦ ɫɬɜɨɪɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɿɜ ɫɥɭɠɢɬɶ ɮɭɧɤɰɿɹ APPLAY ɬɚ 
FUNCALL 

Ɏɨɪɦɚɬ ɰɢɯ ɮɭɧɤɰɿɣ є ɬɚɤɢɣ: 
(APPLAY<ɮɭɧɤɰɿɹ> <ɫɩɢɫɨɤ ɩɚɪɚɦɟɬɪɿɜ>) – ɡɦɭɲɭє <ɮɭɧɤɰɿɸ> 

ɩɪɚɰɸɜɚɬɢ ɡ ɟɥɟɦɟɧɬɚɦɢ ɫɩɢɫɤɭ ɚɪɝɭɦɟɧɬɿɜ ɹɤ ɡ ʀʀ ɚɪɝɭɦɟɧɬɚɦɢ, 
(FUNCALL <ɮɭɧɤɰɿɹ><ɚɪɝ1><ɚɪɝ 2><ɚɪɝ 3>...<ɚɪɝ N>) – ɚɧɚɥɨɝɿɱɧɨ 

APPLAY, ɥɢɲɟ ɚɪɝɭɦɟɧɬɢ ɞɥɹ ɮɭɧɤɰɿɣ ɜɢɤɥɢɤɚɸɬɶɫɹ ɧɟ ɫɩɢɫɤɨɦ, ɚ ɤɨɠɟɧ 
ɨɤɪɟɦɨ. ɇɚɩɪɢɤɥɚɞ: 

 

$(FUNCALL ‘CONS’A’(A  B  C   D)) 

(AABCD) 

$(FUNCALL (CAR (+ - 1) 2  3) 

5 

$(FUNCALL ‘LIST’(AB)) 
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((AB)) 

$(FUNCALL ‘LIST’ APPLAY’(A B)) 

(APPLAY’(A B)) 

$(APPLAY’*’(5 6)) 

30 

$(APPLAY’APLY’(+(6 3))) 

9. 

Ɏɭɧɤɰɿʀ, ɳɨ ɜɿɞɨɛɪɚɠɚɸɬɶ  (mɚɪ) ɫɩɢɫɨɤ  ɭ ɧɨɜɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ, ɚɛɨ 
ɩɨɪɨɞɠɭɸɬɶ ɩɨɛɿɱɧɢɣ ɟɮɟɤɬ, ɧɚɡɢɜɚɸɬɶɫɹ ɆȺɊ – ɮɭɧɤɰɿɹɦɢ. Ɏɭɧɤɰɿɹ 

(MAPCAR  <ɮɭɧɤɰɿɹ><ɚɪɝ1><ɚɪɝ 2><ɚɪɝ 3>...<ɚɪɝ N>) –  

ɜɢɤɨɧɭє ɩɨɫɥɿɞɨɜɧɨ ɞɿɸ <ɮɭɧɤɰɿɹ> ɧɚɞ ɤɨɠɧɢɦ ɫɚɝ-ɟɥɟɦɟɧɬɨɦ <ɚɪɝ> 
ɞɨɬɢ, ɞɨɤɢ ɧɟ ɜɢɱɟɪɩɚєɬɶɫɹ ɜɟɫɶ ɫɩɢɫɨɤ ɚɪɝɭɦɟɧɬɿɜ. ɇɚɩɪɢɤɥɚɞ: 

$(SET Q X’(ABC)) 

(ABC) 

$(MARCAP’ATOM X) 

(Ɍ Ɍ Ɍ) 

$(MARCAP’CONS’ X’(123)) 

((A.1)(B.2(C.3 )). 

Ɏɭɧɤɰɿɸ MAPCAR   ɦɨɠɧɚ ɛɭɥɨ ɛɢ ɩɟɪɟɜɢɡɧɚɱɢɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɮɭɧɤɰɿɨɧɚɥɭ 

(DEFUN MAPCAR 1 (FN S)) 

(IF (NULL S) NIL 

(CONS (FUNCALL FN(CAR S)(MAPCAR1 FN(CDR S))) 

ɋɟɪɟɞɨɜɢɳɟ MU-LISP ɞɨɡɜɨɥɹє ɪɟɚɥɿɡɨɜɭɜɚɬɢ ɿɞɟɸ ɚɜɬɨɦɚɬɢɱɧɨɝɨ 
ɞɢɧɚɦɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɜɜɟɞɟɧɧɹɦ ɦɚɤɪɨɫɿɜ (MACRO). ɉɿɫɥɹ ɜɢɤɥɢɤɭ 
ɦɚɤɪɨɫɭ ɫɩɨɱɚɬɤɭ ɛɭɞɭєɬɶɫɹ ɮɨɪɦɚ, ɳɨ ɡɚɞɚєɬɶɫɹ ɜɢɡɧɚɱɟɧɧɹɦ ɦɚɤɪɨɫɭ ɿ ɹɤ 
ɪɟɡɭɥɶɬɚɬ ɩɨɜɟɪɬɚєɬɶɫɹ ɡɧɚɱɟɧɧɹ ɰɿєʀ ɮɨɪɦɢ. Ɏɨɪɦɚɬ ɦɚɤɪɨɫɭ ɬɚɤɢɣ: 

(DEFMACRO <ɿɦ’ɹ ɦɚɤɪɨɫɭ><ɩɚɪɚɦɟɬɪɢ ɦɚɤɪɨɫɭ><ɬɿɥɨ ɦɚɤɪɨɫɭ>) 

ȼɢɡɧɚɱɟɧɧɹ ɿ ɜɢɤɥɢɤ ɦɚɤɪɨɫɿɜ ɡɚ ɮɨɪɦɨɸ ɡɛɿɝɚєɬɶɫɹ ɡ ɜɢɡɧɚɱɟɧɧɹɦ ɬɚ 
ɜɢɤɥɢɤɨɦ ɮɭɧɤɰɿʀ,  ɚɥɟ ɜ ɦɚɤɪɨɫɿ ɚɪɝɭɦɟɧɬɢ ɧɟ ɜɪɚɯɨɜɭɸɬɶɫɹ, ɚ ɫɩɨɱɚɬɤɭ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɮɨɪɦɚ ɦɚɤɪɨɫɭ (ɟɬɚɩ ɪɨɡɲɢɪɟɧɧɹ), ɞɚɥɿ ɣɞɟ ɜɪɚɯɭɜɚɧɧɹ ɰɿєʀ 
ɪɨɡɲɢɪɟɧɨʀ ɮɨɪɦɢ, ɹɤɚ ɩɨɜɟɪɬɚєɬɶɫɹ ɹɤ ɪɟɡɭɥɶɬɚɬ ɦɚɤɪɨɫɭ. 

əɤ ɩɪɢɤɥɚɞ ɨɩɢɲɟɦɨ ɦɚɤɪɨɫ ɤɨɩɿɸɜɚɧɧɹ ɫɩɢɫɤɭ: 
(DEFMACRO COPY_LIST(X)) 

((NUL X) NIL) 

((LIST ‘CONST(LIST ‘QUOTE(CAR X)) 

(LIST ‘COPY_LIST(CDR X)))) 
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6.4.9. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. Ɉɫɧɨɜɧɿ ɤɨɦɚɧɞɢ ɪɟɞɚɤɬɨɪɚ MU-LISP.? 

2. ɋɭɬɶ ɚɧɚɥɨɝɿʀ ɦɿɠ ɮɨɪɦɨɸ LET ɬɚ  - ɜɢɤɥɢɤɨɦ . 
3. ɉɨɹɫɧɢɬɢ ɪɨɛɨɬɭ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɮɨɪɦɢ COND ɹɜɧɨʀ ɬɚ ɧɟɹɜɧɨʀ . 
4. Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɭ. 
5. ɉɪɢɧɰɢɩɨɜɚ ɜɿɞɦɿɧɧɿɫɬɶ ɦɿɠ ɮɭɧɤɰɿɹɦɢ APPLY ɬɚ FUNCALL . 
6. Ⱦɚɬɢ ɨɡɧɚɱɟɧɧɹ ɦɚɤɪɨɫɭ ɬɚ ɩɨɹɫɧɢɬɢ ɣɨɝɨ ɜɿɞɦɿɧɿɬɶ ɜɿɞ ɜɢɡɧɚɱɟɧɧɹ 

ɮɭɧɤɰɿʀ. 
7. Ɉɫɧɨɜɧɿ ɚɪɢɮɦɟɬɢɱɧɿ ɮɭɧɤɰɿʀ MU-LISP. 
8. əɤɿ ɮɭɧɤɰɿʀ ɞɨɡɜɨɥɹɸɬɶ ɨɩɪɚɰɶɨɜɭɜɚɬɢ ɜɥɚɫɬɢɜɨɫɬɿ ɫɩɢɫɤɿɜ? 
9. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɨɪɦ PROGRAM1, PROGRAM2, PROGRAMN . 
10. ɉɟɪɟɪɚɯɭɜɚɬɢ ɨɫɧɨɜɧɿ ɤɟɪɭɸɱɿ ɫɬɪɭɤɬɭɪɢ MU-LISP. 
11. ȼɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɨɧɚɥ FUNCALL ɱɟɪɟɡ ɮɭɧɤɰɿɨɧɚɥ APPLY. 

 

6.5. Ɇɨɜɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ AUTO-LISP ɬɚ ʀʀ ɨɫɧɨɜɧɿ ɮɭɧɤɰɿʀ  
6.5.1. Ɂɚɝɚɥьɧɿ ɜɿɞɨɦɨɫɬɿ ɬɚ ɨɫɨɛɥɢɜɨɫɬɿ ɦɨɜɢ 

Ɇɨɜɚ AUTO-LISP є ɦɨɞɢɮɿɤɚɰɿєɸ ɨɞɧɿєʀ ɡ ɜɟɪɫɿɣ ɦɨɜ LISP ɡ 
ɞɨɩɨɜɧɟɧɧɹɦ ɡɚɫɨɛɿɜ AUTOCAD. ɇɚɹɜɧɿɫɬɶ ɰɶɨɝɨ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ ɦɨɜɢ LISP 
ɡɧɚɱɧɨ ɪɨɡɲɢɪɸє ɦɨɠɥɢɜɨɫɬɿ ɫɢɫɬɟɦɢ AUTOCAD ɬɚ ɡɚɛɟɡɩɟɱɭє ɦɨɠɥɢɜɿɫɬɶ 
ɪɨɡɪɨɛɤɢ ɫɩɟɰɿɚɥɶɧɢɯ ɫɢɫɬɟɦ ɤɨɧɫɬɪɭɸɜɚɧɧɹ, ɹɤɿ ɧɚɥɚɲɬɨɜɚɧɿ ɧɚ ɫɩɟɰɢɮɿɤɭ 
ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. Ʉɨɪɢɫɬɭɜɚɬɢɫɹ ɦɨɜɨɸ AUTO-LISP ɦɨɠɧɚ ɭ ɜɫɿɯ 
ɪɟɠɢɦɚɯ. ɉɨɜɿɞɨɦɥɟɧɧɹ ɩɪɨ ɬɟ, ɳɨ ɦɢ є ɜ ɫɟɪɟɞɨɜɢɳɿ AUTO-LISP, є ɜɜɟɞɟɧɧɹ 
ɜɿɞɤɪɢɬɨʀ ɤɪɭɝɥɨʀ ɞɭɠɤɢ “(”. Ɏɿɪɦɚ AUTODESK, ɹɤɚ є ɪɨɡɪɨɛɧɢɤɨɦ ɰɿєʀ ɦɨɜɢ, 
ɜɢɡɧɚɱɚє ʀʀ ɬɚɤɿ ɩɟɪɟɜɚɝɢ: 

1) LISP ɞɨɛɪɟ ɩɪɚɰɸє ɡ ɧɚɛɨɪɚɦɢ ɪɿɡɧɨɪɿɞɧɢɯ ɨɛ’єɤɬɿɜ, ɹɤɿ 
ɭɬɜɨɪɸɸɬɶ ɝɪɭɩɢ ɪɿɡɧɨɝɨ ɪɨɡɦɿɪɭ, ɡ ɹɤɢɦɢ ɩɪɚɰɸє AUTOCAD . 

2) ȱɧɬɟɪɩɪɟɬɚɬɨɪ  LISPɭ ɿɞɟɚɥɶɧɨ ɩɪɢɫɬɨɫɨɜɚɧɢɣ ɞɨ ɩɪɨɟɤɬɭɜɚɧɧɹ. 
3) LISP є ɨɞɧɿєɸ ɡ ɧɚɣɥɟɝɲɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 
4) LISP – ɨɞɧɚ ɡ ɝɨɥɨɜɧɢɯ ɦɨɜ ɭ ɝɚɥɭɡɿ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ. 
5) ȱɧɬɟɪɩɪɟɬɚɬɨɪ ɦɨɜɢ ɡɚɣɦɚє ɧɚɛɚɝɚɬɨ ɦɟɧɲɟ ɩɚɦ’ɹɬɿ ɡɚɜɞɹɤɢ 

ɩɪɨɫɬɨɬɿ ɫɢɧɬɚɤɫɢɫɭ ɦɨɜɢ. 
ɐɹ ɦɨɜɚ ɞɚє ɡɦɨɝɭ:  
1) ȼɢɤɨɧɭɜɚɬɢ ɨɩɟɪɚɬɢɜɧɿ ɨɛɱɢɫɥɟɧɧɹ ɜ ɩɪɨɰɟɫɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ, ɬɨɛɬɨ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɹɤ ɤɚɥɶɤɭɥɹɬɨɪ ɛɟɡ ɜɢɯɨɞɭ ɡ ɪɟɠɢɦɭ ɩɪɨɟɤɬɭɜɚɧɧɹ. 
2) Ɂɞɿɣɫɧɸɜɚɬɢ ɛɥɨɱɧɿ ɨɛɱɢɫɥɟɧɧɹ ɡ ɩɪɢɜɥɚɫɧɟɧɧɹɦ ɝɪɚɮɿɱɧɢɯ ɿɦɟɧ ɬɚ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀɯ ɧɚɞɚɥɿ, ɡɜɟɪɬɚɸɱɢɫɶ ɞɨ ɧɢɯ ɩɨ ɿɦɟɧɿ. 
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3) ȼɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɤɨɦɚɧɞɚɯ AUTOCAD ɡɦɿɧɧɿ, ɜɢɫɥɨɜɢ ɬɚ ɿɦɟɧɚ 
ɝɪɚɮɿɱɧɢɯ ɨɛ’єɤɬɿɜ. 

4) ɋɬɜɨɪɸɜɚɬɢ ɧɨɜɿ ɮɭɧɤɰɿʀ ɬɚ ɤɨɦɚɧɞɢ ɜ ɫɟɪɟɞɨɜɢɳɿ AUTOCADɭ. 
5) ɉɪɨɟɤɬɭɜɚɬɢ ɩɪɟɞɦɟɬɧɨ-ɨɪɿєɧɬɨɜɚɧɟ ɫɟɪɟɞɨɜɢɳɟ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ 

ɜɢɪɨɛɧɢɰɬɜɚ. 
ȼ 1992 ɪ. ɰɿєɸ ɮɿɪɦɨɸ AUTODESK ɡɚɩɪɨɜɚɞɠɟɧɢɣ ɤɨɦɩɿɥɹɬɨɪ AUTO-

LISP, ɹɤɢɣ ɞɚɜ ɡɧɚɱɧɢɣ ɜɢɝɪɚɲ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ ɦɨɜɢ, ɨɫɨɛɥɢɜɨ ɜ ɲɜɢɞɤɨɫɬɿ 
(5-10 ɪɚɡɿɜ ). 

ȼɿɞɦɿɧɧɨɫɬɿ AUTO-LISP ɜɿɞ ɿɧɲɢɯ ɜɟɪɫɿɣ ɜ ɬɨɦɭ, ɳɨ ɜɿɧ ɧɟ 
ɜɢɤɨɪɢɫɬɨɜɭє ɛɚɝɚɬɶɨɯ ɜɥɚɫɬɢɜɨɫɬɟɣ LISɊ, ɚ ɫɚɦɟ: 

- ɫɢɦɜɨɥ AUTO-LISP ɦɚє ɬɿɥɶɤɢ ɿɦ’ɹ ɬɚ ɡɧɚɱɟɧɧɹ; ɜɿɞɫɭɬɧɿ ɜɥɚɫɬɢɜɨɫɬɿ 
ɬɚ  ɜɢɡɧɚɱɟɧɧɹ ɨɤɪɟɦɨ ɜɿɞ ɡɧɚɱɟɧɧɹ – ɮɭɧɤɰɿɹ ɜɢɡɧɚɱɚєɬɶɫɹ ɹɤ ɡɧɚɱɟɧɧɹ; 
- ɜɿɞɫɭɬɧє ɜɢɡɧɚɱɟɧɧɹ ɦɚɤɪɨɫɭ. 
ɐɿ ɨɫɨɛɥɢɜɨɫɬɿ ɞɟɳɨ ɡɜɭɠɭɸɬɶ ɦɨɠɥɢɜɨɫɬɿ ɦɨɜɢ, ɚɥɟ ɡɛɟɪɿɝɚɸɬɶ ɨɫɧɨɜɧɿ 

ɦɟɯɚɧɿɡɦɢ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 
 Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɢ AUTO-LISP ɦɨɠɧɚ ɡɞɿɣɫɧɸɜɚɬɢ ɜ ɭɫɿɯ ɪɟɠɢɦɚɯ 

AUTOCAD – ɡ ɝɪɚɮɿɱɧɨɝɨ ɪɟɞɚɤɬɨɪɚ ɩɪɢ ɜɜɟɞɟɧɧɿ ɿɦɟɧɿ ɩɪɨɝɪɚɦ ɡ ɤɥɚɜɿɚɬɭɪɢ, 
ɡ ɮɚɣɥɭ ɫɰɟɧɚɪɿɸ .crt, ɡ ɮɚɣɥɭ ɦɟɧɸ .hnu ɬɚ ɮɚɣɥɭ  LISP –ɩɪɨɝɪɚɦɢ .lsp. 

Ɏɚɣɥ acad.lsp ɡɚɜɚɧɬɚɠɭєɬɶɫɹ ɬɚ ɡɚɩɭɫɤɚєɬɶɫɹ ɚɜɬɨɦɚɬɢɱɧɨ ɩɪɢ ɜɯɨɞɿ ɜ 
ɝɪɚɮɿɱɧɢɣ ɪɟɞɚɤɬɨɪ. ȱɧɲɿ ɮɚɣɥɢ, ɧɚɩɪɢɤɥɚɞ: user.lsp ɩɨɬɪɟɛɭɸɬɶ 
ɡɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɨɤɪɟɦɨʀ ɮɭɧɤɰɿʀ ɡɚɜɚɧɬɚɠɟɧɧɹ load, ɧɚɩɪɢɤɥɚɞ: 
LOAD “USER”. 

ɉɪɢ ɰɶɨɦɭ ɪɨɡɲɢɪɟɧɧɹ .lsp ɦɨɠɧɚ ɧɟ ɜɤɚɡɭɜɚɬɢ. 
 AUTO-LISP ɩɿɞɬɪɢɦɭє ɬɚɤɿ ɬɢɩɢ ɞɚɧɢɯ: 
 INT – ɰɿɥɿ ɱɢɫɥɚ; 
 REAL – ɞɿɣɫɧɿ ɱɢɫɥɚ; 
 STR – ɪɹɞɤɨɜɿ ɤɨɧɫɬɚɧɬɢ; 
 SUM – ɫɢɦɜɨɥɢ; 
 LIST – ɫɩɢɫɤɢ; 
 SUBR – ɜɛɭɞɨɜɚɧɿ ɮɭɧɤɰɿʀ; 
 FILE – ɞɟɫɤɪɢɩɬɨɪɢ ɮɚɣɥɿɜ;  
 ENAME – ɿɦɟɧɚ ɩɪɢɦɿɬɢɜɿɜ; 
 PICKSET – ɧɚɛɨɪɢ ɩɪɢɦɿɬɢɜɿɜ.Ʉɨɦɟɧɬɚɪ ɩɨɱɢɧɚєɬɶɫɹ ɡ ɫɢɦɜɨɥɭ “:” ɿ 

ɜɫɟ, ɳɨ ɡɚɩɢɫɚɧɨ ɩɿɫɥɹ ɧɶɨɝɨ ɞɨ ɤɿɧɰɹ ɪɹɞɤɚ ɧɟ ɨɩɪɚɰɶɨɜɭєɬɶɫɹ 
ɿɧɬɟɪɩɪɟɬɚɬɨɪɨɦ LISPɭ. 

Ʉɨɧɰɟɩɬɭɚɥɶɧɢɦ ɭ ɦɨɜɿ LISP ɹɤ ɦɨɜɿ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɚ 
ɬɚɤɨɠ AUTO-LISPɿ є ɩɨɧɹɬɬɹ ɜɢɫɥɨɜɭ ɹɤ ɫɩɢɫɤɭ, ɩɟɪɲɢɦ ɟɥɟɦɟɧɬɨɦ ɹɤɨɝɨ є 
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ɮɭɧɤɰɿɹ (ɹɤɳɨ ɩɟɪɟɞ ɫɩɢɫɤɨɦ ɧɟ ɫɬɨʀɬɶ ɫɩɟɰɿɚɥɶɧɚ ɮɭɧɤɰɿɹ), ɚ ɿɧɲɿ ɟɥɟɦɟɧɬɢ 
є ɚɪɝɭɦɟɧɬɚɦɢ ɰɿєʀ ɮɭɧɤɰɿʀ. Ɏɭɧɤɰɿєɸ, ɳɨ ɜɿɞɦɿɧɹє ɫɩɪɢɣɧɹɬɬɹ ɫɩɢɫɤɭ ɭ 
ɜɢɝɥɹɞɿ ɜɢɫɥɨɜɭ є ɮɭɧɤɰɿɹ guote. Ɋɟɡɭɥɶɬɚɬɨɦ, ɹɤɢɣ ɩɨɜɟɪɬɚєɬɶɫɹ, є ɫɚɦ 
ɫɩɢɫɨɤ. Ɏɭɧɤɰɿɹ guote ɦɚє ɚɥɶɬɟɪɧɚɬɢɜɧɟ ɜɢɡɧɚɱɟɧɧɹ ɭ ɜɢɝɥɹɞɿ ɡɧɚɤɭ 
ɚɩɨɫɬɪɨɮɚ, ɹɤɢɣ ɫɬɚɜɢɬɶɫɹ ɩɟɪɟɞ ɫɩɢɫɤɨɦ, ɧɚɩɪɢɤɥɚɞ ‘(+5 2) ɿɞɟɧɬɢɱɧɟ      
(guote +5 2)).  

 
6.5.2. Ɉɫɧɨɜɧɿ ɝɪɭɩɢ ɮɭɧɤɰɿɣ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɪɢɮɦɟɬɢɱɧɢɯ ɮɭɧɤɰɿɣ 

AUTO-LISP ɦɚє ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɜɛɭɞɨɜɚɧɢɯ ɮɭɧɤɰɿɣ. ɐɿ ɮɭɧɤɰɿʀ 
AUTO-LISPɭ ɦɨɠɧɚ ɪɨɡɛɢɬɢ ɧɚ ɬɚɤɿ ɝɪɭɩɢ: 

1) ɩɪɢɜɥɚɫɧɟɧɧɹ; 
2) ɚɪɢɮɦɟɬɢɱɧɿ; 
3) ɩɨɪɿɜɧɹɧɧɹ; 
4) ɥɨɝɿɱɧɿ (ɛɭɥɟɜɿ); 
5) ɚɥɝɟɛɪɚʀɱɧɿ ɬɚ ɚɪɢɮɦɟɬɢɱɧɿ; 
6) ɝɟɨɦɟɬɪɢɱɧɿ; 
7) ɞɿʀ ɡ ɪɹɞɤɨɜɢɦɢ ɡɦɿɧɧɢɦɢ; 
8) ɩɟɪɟɬɜɨɪɟɧɧɹ ɬɢɩɿɜ ɞɚɧɢɯ; 
9) ɞɿʀ ɡ ɮɚɣɥɚɦɢ; 
10) ɜɜɨɞɭ-ɜɢɜɨɞɭ; 
11) ɞɿʀ ɡɿ ɫɩɢɫɤɚɦɢ; 
12) ɰɢɤɥɭ ɬɚ ɭɦɨɜɢ; 
13) ɡɚɩɭɫɤɭ ɤɨɦɚɧɞ AUTOCADy; 
14) ɜɢɡɧɚɱɟɧɧɹ ɬɚ ɜɢɤɥɢɤ ɮɭɧɤɰɿʀ; 
15) ɜɢɡɧɚɱɟɧɧɹ ɧɨɜɢɯ ɤɨɦɚɧɞ AUTOCADy; 
16) ɞɨɫɬɭɩ ɞɨ ɫɢɫɬɟɦɧɢɯ ɡɦɿɧɧɢɯ AUTOCADy; 
17) ɞɨɫɬɭɩ ɞɨ ɝɪɚɮɿɱɧɨɝɨ ɬɚ ɬɟɤɫɬɨɜɨɝɨ ɟɤɪɚɧɚ; 
18) ɞɨɫɬɭɩ ɞɨ ɿɦɟɧ ɬɚ ɞɚɧɢɯ ɩɪɢɦɿɬɢɜɿɜ; 
19) ɦɚɧɿɩɭɥɹɰɿʀ ɡ ɧɚɛɨɪɚɦɢ ɩɪɢɦɿɬɢɜɿɜ; 
20) ɫɩɟɰɿɚɥɶɧɿ ɮɭɧɤɰɿʀ. 
Ⱦɨ ɮɭɧɤɰɿɣ ɩɪɢɜɥɚɫɧɟɧɧɹ ɜɿɞɧɨɫɹɬɶ ɮɭɧɤɰɿʀ SET ɿ SETQ, ɞɿɹ ɹɤɢɯ 

ɚɧɚɥɨɝɿɱɧɚ, ɹɤ ɿ ɜ S-LIPSI. ȼ AUTO-LISP ɿɫɧɭє ɳɟ ɫɩɟɰɿɚɥɶɧɚ ɮɭɧɤɰɿɹ EVAL, 
ɹɤɚ ɩɨɜɟɪɬɚє ɡɧɚɱɟɧɧɹ ɜɢɫɥɨɜɭ, ɬɢɦ ɫɚɦɢɦ ɞɚє ɡɦɨɝɭ ɩɟɪɟɝɥɹɧɭɬɢ ɡɧɚɱɟɧɧɹ 
ɡɦɿɧɧɨʀ. 

Ⱦɨ ɚɪɢɮɦɟɬɢɱɧɢɯ ɮɭɧɤɰɿɣ AUTO-LISP ɧɚɥɟɠɚɬɶ ɬɚɤɿ : 
( + <ɱɢɫɥɨ> <ɱɢɫɥɨ>...) – ɩɨɜɟɪɬɚє ɫɭɦɭ ɜɫɿɯ ɱɢɫɟɥ; 
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( - <ɱɢɫɥɨ> <ɱɢɫɥɨ>…) – ɩɨɜɟɪɬɚє ɪɟɡɭɥɶɬɚɬ ɩɨɫɥɿɞɨɜɧɨ ɜɢɤɨɧɚɧɨɝɨ 
ɜɿɞɧɿɦɚɧɧɹ ɜɫɿɯ ɱɢɫɟɥ ɡɥɿɜɚ ɧɚɩɪɚɜɨ; 

( * <ɱɢɫɥɨ> <ɱɢɫɥɨ>...) – ɩɨɜɟɪɬɚє ɞɨɛɭɬɨɤ ɜɫɿɯ ɱɢɫɟɥ; 
( / <ɱɢɫɥɨ> <ɱɢɫɥɨ>...) – ɩɨɜɟɪɬɚє ɪɟɡɭɥɶɬɚɬ ɩɨɫɥɿɞɨɜɧɨɝɨ ɞɿɥɟɧɧɹ ɜɫɿɯ 

ɱɢɫɟɥ ɡɥɿɜɚ ɧɚɩɪɚɜɨ; 
Ɉɫɨɛɥɢɜɿɫɬɸ ɮɭɧɤɰɿʀ SETQ ɜ AUTO-LISPi є ɬɟ, ɳɨ ɦɨɠɧɚ ɡɚɞɚɜɚɬɢ 

ɞɨɜɿɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɫɢɦɜɨɥɿɜ ɬɚ ɜɢɫɥɨɜɿɜ, ɧɚɩɪɢɤɥɚɞ: 
( SETQ <S1> <V2> <S2> <V2>…) 

ɩɪɢɜɥɚɫɧɸє ɫɢɦɜɨɥɭ S1 ɡɧɚɱɟɧɧɹ V2, ɫɢɦɜɨɥɭ S2 ɡɧɚɱɟɧɧɹ V2 ɿ ɬɚɤ ɞɚɥɿ, ɚ ɹɤ 
ɪɟɡɭɥɶɬɚɬ ɛɭɞɟ ɜɢɞɚɧɨ ɡɧɚɱɟɧɧɹ ɨɫɬɚɧɧɶɨɝɨ ɜɢɫɥɨɜɭ. 

 
6.5.3. Ʌɨɝɿɱɧɿ ɮɭɧɤɰɿʀ ɬɚ ɮɭɧɤɰɿʀ ɩɨɪɿɜɧɹɧɧɹ 

Ʌɨɝɿɱɧɿ ɮɭɧɤɰɿʀ ɞɥɹ ɪɨɛɨɬɢ ɡɿ ɫɩɢɫɤɚɦɢ, ɬɚɤ ɫɚɦɨ, ɹɤ ɿ ɮɭɧɤɰɿʀ 
ɩɨɪɿɜɧɹɧɧɹ, ɩɨɜɟɪɬɚɸɬɶ ɫɢɦɜɨɥ Ɍ – ɹɤɳɨ ɪɟɡɭɥɶɬɚɬɨɦ є ɿɫɬɢɧɧɟ ɬɜɟɪɞɠɟɧɧɹ 
ɚɛɨ NIL – ɹɤɳɨ ɪɟɡɭɥɶɬɚɬɨɦ є ɯɢɛɧɟ ɬɜɟɪɞɠɟɧɧɹ.  

Ⱦɨ ɥɨɝɿɱɧɢɯ ɮɭɧɤɰɿɣ ɧɚɥɟɠɚɬɶ: 
(AND <ɜɢɫɥɿɜ>...) – ɥɨɝɿɱɧɟ ȱ ɧɚɞ ɫɩɢɫɤɚɦɢ, ɬɨɛɬɨ ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ 

ɠɨɞɟɧ ɡ ɜɢɫɥɨɜɿɜ ɧɟɦɚє ɡɧɚɱɟɧɧɹ NIL; 
(OR <ɜɢɫɥɿɜ>...) – ɥɨɝɿɱɧɟ ȺȻɈ ɧɚɞ ɫɩɢɫɤɚɦɢ, ɬɨɛɬɨ ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ 

ɯɨɱɚ ɛ ɨɞɢɧ ɡ ɜɢɪɚɡɿɜ ɧɟ ɦɚє ɡɧɚɱɟɧɧɹ NIL; 
(NOT <ɜɢɫɥɿɜ>...) – ɥɨɝɿɱɧɟ ɇȱ, ɬɨɛɬɨ ɩɨɜɟɪɬɚє  Ɍ, ɹɤɳɨ ɜɢɫɥɿɜ ɦɚє 

ɡɧɚɱɟɧɧɹ NIL; 
Ⱦɨ ɮɭɧɤɰɿɣ ɩɨɪɿɜɧɹɧɧɹ ɧɚɥɟɠɚɬɶ ɬɚɤɿ:   
( = <ɚɬɨɦ 1> <ɚɬɨɦ 2>...) – ɿɫɬɢɧɚ, ɹɤɳɨ ɜɫɿ ɚɬɨɦɢ ɟɤɜɿɜɚɥɟɧɬɧɿ; 
( /= <ɚɬɨɦ 1> <ɚɬɨɦ 2>...) – ɿɫɬɢɧɚ, ɹɤɳɨ ɞɜɚ ɚɬɨɦɢ ɧɟ є ɟɤɜɿɜɚɥɟɧɬɧɿ; 
( < <ɚɬɨɦ 1> <ɚɬɨɦ 2>...) – ɿɫɬɢɧɚ, ɹɤɳɨ ɤɨɠɟɧ ɩɨɩɟɪɟɞɧɿɣ ɟɥɟɦɟɧɬ є 

ɦɟɧɲɢɣ ɜɿɞ ɧɚɫɬɭɩɧɨɝɨ 
( <= <ɚɬɨɦ 1> <ɚɬɨɦ 2>...) – ɿɫɬɢɧɚ, ɹɤɳɨ ɤɨɠɟɧ ɩɨɩɟɪɟɞɧɿɣ ɟɥɟɦɟɧɬ є 

ɦɟɧɲɢɣ  ɚɛɨ ɞɨɪɿɜɧɸє ɧɚɫɬɭɩɧɨɦɭ; 
( > <ɚɬɨɦ 1> <ɚɬɨɦ 2>...) – ɿɫɬɢɧɚ, ɹɤɳɨ ɤɨɠɟɧ ɩɨɩɟɪɟɞɧɿɣ ɟɥɟɦɟɧɬ є 

ɛɿɥɶɲɢɣ ɜɿɞ ɧɚɫɬɭɩɧɨɝɨ; 
( >= <ɚɬɨɦ 1> <ɚɬɨɦ 2>...) – ɿɫɬɢɧɚ, ɹɤɳɨ ɤɨɠɟɧ ɩɨɩɟɪɟɞɧɿɣ ɟɥɟɦɟɧɬ є 

ɛɿɥɶɲɢɣ ɚɛɨ ɞɨɪɿɜɧɸє ɧɚɫɬɭɩɧɨɦɭ; 
(MINUSP <ɱɢɫɥɨ>) – ɿɫɬɢɧɚ, ɹɤɳɨ ɱɢɫɥɨ є ɜɿɞ’єɦɧɟ; 
( NULL  <ɚɬɨɦ >) – ɿɫɬɢɧɚ, ɹɤɳɨ ɚɬɨɦ ɦɚє ɡɧɚɱɟɧɧɹ NIL; 
( NOMBERP  <ɚɬɨɦ >) – ɿɫɬɢɧɚ, ɹɤɳɨ ɚɬɨɦ є ɩɨɜɧɢɣ; 
( EQ <ɜɢɫɥɿɜ 1> <ɜɢɫɥɿɜ 2>) – ɿɫɬɢɧɚ, ɹɤɳɨ ɞɜɚ ɜɢɫɥɨɜɢ ɿɫɬɢɧɧɿ; 
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(EQUWL <ɜɢɫɥɿɜ 1> <ɜɢɫɥɿɜ 2><ɞɨɩɭɫɤ>) – ɿɫɬɢɧɚ, ɹɤɳɨ ɜɢɫɥɨɜɢ 
ɩɨɜɟɪɬɚɸɬɶ ɪɟɡɭɥɶɬɚɬɢ ɜ ɦɟɠɚɯ ɡɚɞɚɧɨɝɨ ɞɨɩɭɫɤɭ; 

(ZEROP <ɱɢɫɥɨ>) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɱɢɫɥɨ ɞɨɪɿɜɧɸє ɧɭɥɸ; 
 

6.5.4.   Ⱥɥɝɟɛɪɚʀɱɧɿ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɿ ɬɚ ɝɟɨɦɟɬɪɢɱɧɿ ɮɭɧɤɰɿʀ 
Ⱦɨ ɰɶɨɝɨ ɤɥɚɫɭ ɮɭɧɤɰɿɣ ɧɚɥɟɠɚɬɶ ɬɚɤɿ: 
(ABS<ɱɢɫɥɨ>) – ɩɨɜɟɪɬɚє ATAN < ɚɛɫɨɥɸɬɧɟ ɡɧɚɱɟɧɧɹ ɱɢɫɥɚ; 
(ɱɢɫɥɨ1> <ɱɢɫɥɨ2>) – ɩɨɜɟɪɬɚє ɚɪɤɬɚɧɝɟɧɫ ɱɢɫɥɚ1 ɜ ɪɚɞɿɚɧɚɯ, ɹɤɳɨ 

ɱɢɫɥɨ2 ɧɟ ɡɚɞɚɧɟ. Ɂɚ ɧɚɹɜɧɨɫɬɿ ɱɢɫɥɚ2 ɩɨɜɟɪɬɚє ɚɪɤɬɚɧɝɟɧɫ ɪɟɡɭɥɶɬɚɬɭ ɞɿɥɟɧɧɹ 
ɱɢɫɥɚ1 ɧɚ ɱɢɫɥɨ2; 

(COS <ɤɭɬ>) – ɩɨɜɟɪɬɚє ɤɨɫɢɧɭɫ ɤɭɬɚ, ɹɤɢɣ ɡɚɞɚɧɢɣ ɜ ɪɚɞɿɚɧɚɯ; 
(EXP <ɱɢɫɥɨ>) – ɩɨɜɟɪɬɚє ɜ ɫɬɟɩɟɧɿ ɱɢɫɥɨ; 
(SIN <ɤɭɬ>) – ɩɨɜɟɪɬɚє ɫɢɧɭɫ ɤɭɬɚ, ɹɤɢɣ ɡɚɞɚɧɢɣ ɜ ɪɚɞɿɚɧɚɯ; 
(LOG   <ɱɢɫɥɨ>) – ɩɨɜɟɪɬɚє ɧɚɬɭɪɚɥɶɧɢɣ ɥɨɝɚɪɢɮɦ ɱɢɫɥɚ; 
(EXPT  <ɨɫɧɨɜɚ> <ɫɬɟɩɿɧь>) – ɩɨɜɟɪɬɚє ɨɫɧɨɜɭ, ɩɿɞɧɟɫɟɧɭ ɞɨ ɫɬɟɩɟɧɹ; 
(SQRT  <ɱɢɫɥɨ> ) – ɩɨɜɟɪɬɚє ɤɜɚɞɪɚɬɢɱɧɢɣ ɤɨɪɿɧɶ ɱɢɫɥɚ; 
(MIN  <ɱɢɫɥɨ1> <ɱɢɫɥɨ2> …) – ɩɨɜɟɪɬɚє ɦɿɧɿɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɡ 

ɩɟɜɧɨɝɨ ɪɹɞɭ ɱɢɫɟɥ; 
(MAX  <ɱɢɫɥɨ1> <ɱɢɫɥɨ2> …) – ɩɨɜɟɪɬɚє ɦɚɤɫɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɡ 

ɩɟɜɧɨɝɨ ɪɹɞɭ ɱɢɫɟɥ; 
(REM <ɱɢɫɥɨ1> <ɱɢɫɥɨ2> …) –  ɩɨɜɟɪɬɚє ɡɚɥɢɲɨɤ ɜɿɞ ɩɨɫɥɿɞɨɜɧɨɝɨ 

ɞɿɥɟɧɧɹ ɡɚɞɚɧɢɯ ɱɢɫɟɥ; 
(GCS <ɰɿɥɟ1> <ɰɿɥɟ2>…) – ɩɨɜɟɪɬɚє ɧɚɣɛɿɥɶɲɢɣ ɫɩɿɥɶɧɢɣ ɞɿɥɶɧɢɤ; 
(ANGLE <ɬɨɱɤɚ1> <ɬɨɱɤɚ2>) – ɩɨɜɟɪɬɚє ɤɭɬ ɜ ɪɚɞɿɚɧɚɯ ɦɿɠ ɜɿɫɫɸ X ɬɚ 

ɡɚɞɚɧɢɦ ɜɟɤɬɨɪɨɦ, ɳɨ ɜɢɦɿɪɹɧɢɣ ɩɪɨɬɢ ɝɨɞɢɧɧɢɤɨɜɨʀ ɫɬɪɿɥɤɢ ɜ ɩɨɬɨɱɧɿɣ 
ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ <T1> < ɤɨɪɢɫɬɭɜɚɱɚ; 

(DISTANSE Ɍ1 T2> ) – ɩɨɜɟɪɬɚє ɜɿɞɫɬɚɧɶ ɦɿɠ ɞɜɨɦɚ ɬɨɱɤɚɦɢ;  
(INTERS <T1> <T2> <T3> <T4>) – ɩɨɜɟɪɬɚє ɬɨɱɤɭ ɩɟɪɟɬɢɧɭ ɞɜɨɯ 

ɜɿɞɪɿɡɤɿɜ T1T2 ɬɚ T3T4 ɚɛɨ NIL, ɹɤɳɨ ɜɨɧɢ ɧɟ ɩɟɪɟɬɢɧɚɸɬɶɫɹ; 
(POLAR <ɬɨɱɤɚ> <ɤɭɬ> <ɜɿɞɫɬɚɧь>) – ɩɨɜɟɪɬɚє ɬɨɱɤɭ ɧɚ ɡɚɞɚɧɿɣ 

ɜɿɞɫɬɚɧɿ ɜɿɞ ɡɚɞɚɧɨʀ ɬɨɱɤɢ ɩɿɞ ɡɚɞɚɧɢɦ ɤɭɬɨɦ ɜ ɪɚɞɿɚɧɚɯ ɞɨ ɨɫɿ X ɭ ɩɨɬɨɱɧɿɣ 
ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ ɤɨɪɢɫɬɭɜɚɱɚ. 

  
6.5.5. Ɏɭɧɤɰɿʀ ɩɟɪɟɬɜɨɪɟɧɧɹ ɬɢɩɿɜ ɡɦɿɧɧɢɯ ɬɚ ɪɨɛɨɬɢ ɡ ɬɟɤɫɬɨɜɢɦɢ 

ɡɦɿɧɧɢɦɢ 

Ⱦɥɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɬɢɩɿɜ ɡɦɿɧɧɢɯ ɜ AUTO-LISP ɩɟɪɟɞɛɚɱɟɧɿ ɬɚɤɿ ɮɭɧɤɰɿʀ: 
(FIX<ɱɢɫɥɨ>) – ɩɟɪɟɬɜɨɪɸє ɱɢɫɥɨ ɜ ɰɿɥɟ; 

 

 

 

 

 

 

 

 

 

 



354 

(FLOAT<ɱɢɫɥɨ>) – ɩɟɪɟɬɜɨɪɸє ɱɢɫɥɨ ɜ ɞɿɣɫɧɟ; 
(ITOA<ɱɢɫɥɨ>) – ɩɟɪɟɬɜɨɪɸє ɰɿɥɟ ɜ ɬɟɤɫɬ; 
(RTOS<ɱɢɫɥɨ><ɩɨɞɚɧɧɹ><ɬɨɱɧɿɫɬь>) – ɩɟɪɟɬɜɨɪɸє ɱɢɫɥɨ ɜ ɬɟɤɫɬ ɭ 

ɜɢɝɥɹɞɿ: 
 

<ɩɨɞɚɧɧɹ> ɮɨɪɦɚɬ 
1 ɧɚɭɤɨɜɢɣ 

2 ɞɟɫɹɬɤɨɜɢɣ 

3 ɿɧɠɟɧɟɪɧɢɣ (ɮɭɬɢ, ɞɸɣɦɢ) 

4 ɚɪɯɿɬɟɤɬɭɪɧɢɣ (ɮɭɬɢ ɬɚ ɞɪɨɛɨɜɿ ɞɸɣɦɢ) 
5 ɞɪɨɛɨɜɿ ɱɚɫɬɢɧɢ 

 

Ɂɦɿɧɧɿ ɩɨɞɚɧɧɹ ɬɚ ɬɨɱɧɿɫɬɶ ɜɿɞɩɨɜɿɞɚɸɬɶ ɫɢɫɬɟɦɧɢɦ ɡɦɿɧɧɢɦ LANITS ɬɚ 
LUPREC. 

(CHR<ɰɿɥɟ>) – ɩɟɪɟɬɜɨɪɸє ɰɿɥɟ ɜ ɬɟɤɫɬ ɡɝɿɞɧɨ ɤɨɞɭ ASCII. 
Ⱦɥɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɬɟɤɫɬɨɜɢɯ ɡɦɿɧɧɢɯ ɩɟɪɟɞɛɚɱɟɧɿ ɮɭɧɤɰɿʀ: 
(ASCII<ɬɟɤɫɬɨɜɿ ɤɨɧɫɬɚɧɬɢ>) – ɩɟɪɟɬɜɨɪɸє ɬɟɤɫɬ ɜ ASCII-ɫɢɦɜɨɥɶɧɢɣ 

ɤɨɞ ɭ ɜɢɝɥɹɞɿ ɰɿɥɨɝɨ ɱɢɫɥɚ; 
(ATOF<ɬɟɤɫɬɨɜɿ ɤɨɧɫɬɚɧɬɢ>) – ɩɟɪɟɬɜɨɪɸє ɬɟɤɫɬ ɜ ɞɿɣɫɧɟ ɱɢɫɥɨ; 
(STRCASE<ɬɟɤɫɬ>) – ɩɟɪɟɬɜɨɪɸє ɜɫɿ ɫɢɦɜɨɥɢ ɬɟɤɫɬɭ ɜ ɧɢɠɧɿɣ ɪɟɝɿɫɬɪ; 
(STRCAT<ɬɟɤɫɬ1><ɬɟɤɫɬ2>...) – ɩɪɢєɞɧɭє ɬɟɤɫɬɢ; 
(STRLEN<ɬɟɤɫɬ1>) – ɩɿɞɪɚɯɨɜɭє ɤɿɥɶɤɿɫɬɶ ɫɢɦɜɨɥɿɜ ɭ ɬɟɤɫɬɿ; 
(SUBSTR<N><M>) – ɩɨɜɟɪɬɚє ɬɟɤɫɬ ɡ ɫɢɦɜɨɥɭ ɡɚ ɧɨɦɟɪɨɦ N ɿ 

ɞɨɜɠɢɧɨɸ M. əɤɳɨ M ɜɿɞɫɭɬɧє, ɬɨ ɩɨɜɟɪɬɚєɬɶɫɹ ɜɫɹ ɱɚɫɬɢɧɚ ɬɟɤɫɬɭ ɩɿɫɥɹ 
ɧɨɦɟɪɚ N. 

 

6.5.6. Ɏɭɧɤɰɿʀ ɜɜɨɞɭ-ɜɢɜɨɞɭ ɬɚ ɪɨɛɨɬɢ ɡ ɮɚɣɥɚɦɢ 

ȼɫɿ ɮɭɧɤɰɿʀ ɜɜɨɞɭ-ɜɢɜɨɞɭ ɦɨɠɧɚ ɪɨɡɛɢɬɢ ɧɚ ɞɜɚ ɤɥɚɫɢ: ɮɭɧɤɰɿʀ ɜɜɨɞɭ-
ɜɢɜɨɞɭ, ɳɨ ɩɨɱɢɧɚɸɬɶɫɹ ɫɢɦɜɨɥɚɦɢ Get, ɬɚ ɮɭɧɤɰɿʀ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɡ ɮɚɣɥɚɦɢ, 
ɤɥɚɜɿɚɬɭɪɨɸ ɬɚ ɬɟɤɫɬɨɜɢɦ ɟɤɪɚɧɨɦ. ɋɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɩɪɢ ɪɨɛɨɬɿ ɡ ɮɚɣɥɚɦɢ 
ɬɪɟɛɚ ɡɚɞɚɜɚɬɢ ɧɟ ɿɦ'ɹ ɮɚɣɥɚ, ɚ ɣɨɝɨ ɞɟɫɤɪɢɩɬɨɪ. Ɍɨɦɭ ɞɥɹ ɪɨɛɨɬɢ ɡ ɮɚɣɥɨɦ 
ɣɨɝɨ ɧɟɨɛɯɿɞɧɨ ɜɿɞɤɪɢɬɢ ɮɭɧɤɰɿєɸ OPEN, ɚ ɩɨɬɿɦ ɜɢɡɧɚɱɢɬɢ ɞɟɫɤɪɢɩɬɨɪ 
ɮɚɣɥɚ ɮɭɧɤɰɿєɸ SETQ. ɇɚɩɪɢɤɥɚɞ,  

(SETQ f1(OPEN "f1.txt")). 

 

 

 

 

 

 

 

 

 

 



355 

ɉɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɪɨɛɨɬɢ ɮɚɣɥ ɧɟɨɛɯɿɞɧɨ ɡɚɤɪɢɬɢ (CLOSE f1). ɉɨɲɭɤ 
ɮɚɣɥɚ ɡɞɿɣɫɧɸєɬɶɫɹ ɮɭɧɤɰɿєɸ (FINDFILE <ɿɦ'ɹ ɮɚɣɥɭ>), ɚ ɡɚɜɚɧɬɚɠɟɧɧɹ – 
(LOAD <ɿɦ'ɹ ɮɚɣɥɭ>), ɩɪɢ ɰɶɨɦɭ ɚɧɚɥɿɡɭєɬɶɫɹ ɫɢɧɬɚɤɫɢɫ ɮɚɣɥɚ. 

Ɉɫɧɨɜɧɿ ɮɭɧɤɰɿʀ ɜɜɨɞɭ-ɜɢɜɨɞɭ ɬɚɤɿ: 
(GETINT <ɩɿɞɤɚɡɤɚ>) – ɡɚɛɟɡɩɟɱɭє ɩɚɭɡɭ ɩɟɪɟɞ ɜɜɟɞɟɧɧɹɦ ɰɿɥɨɝɨ ɱɢɫɥɚ 

ɿ ɜɢɞɚє ɡɧɚɱɟɧɧɹ ɩɿɞɤɚɡɤɢ ɭ ɜɢɝɥɹɞɿ ɤɨɦɚɧɞɧɨɝɨ ɪɹɞɤɚ; 
(GETREAL <ɩɿɞɤɚɡɤɚ>) – ɚɧɚɥɨɝɿɱɧɚ getint ɞɥɹ ɞɿɣɫɧɢɯ ɱɢɫɟɥ; 
(GETPOINT <ɬɨɱɤɚ><ɩɿɞɤɚɡɤɚ>) – ɫɬɜɨɪɸєɬɶɫɹ ɩɚɭɡɚ ɞɥɹ ɜɜɨɞɭ ɬɨɱɤɢ 

ɛɭɞɶ-ɹɤɢɦ ɡɚɫɨɛɨɦ AUTOCADɭ; ɹɤɳɨ ɜɤɚɡɚɧɚ ɩɿɞɤɚɡɤɚ, ɬɨ ɜɨɧɚ ɜɢɜɨɞɢɬɶɫɹ ɜ 
ɤɨɦɚɧɞɧɨɦɭ ɪɹɞɤɭ; ɹɤɳɨ ɡɚɞɚɧɚ ɬɨɱɤɚ, ɬɨ ɜɢɫɜɿɬɥɸєɬɶɫɹ ɧɢɬɤɚ ɜɿɞ ɩɨɬɨɱɧɨɝɨ 
ɩɨɥɨɠɟɧɧɹ ɤɭɪɫɨɪɚ ɞɨ ɬɨɱɤɢ; 

(READ_CHAR <ɞɟɫɤɪɢɩɬɨɪ ɮɚɣɥɭ>) – ɡɱɢɬɭє ɫɢɦɜɨɥ ɡ ɤɥɚɜɿɚɬɭɪɢ ɩɪɢ 
ɜɿɞɫɭɬɧɨɫɬɿ ɞɟɫɤɪɢɩɬɨɪɚ ɮɚɣɥɚ ɚɛɨ ɡ ɮɚɣɥɚ, ɜ ɩɪɨɬɢɜɧɨɦɭ ɜɢɩɚɞɤɭ ɩɨɜɟɪɬɚє 
ɤɨɞ  ASII; 

(READ_LINE<DF>) – ɡɱɢɬɭє ɪɹɞɨɤ ɡ ɤɥɚɜɿɚɬɭɪɢ ɚɛɨ ɮɚɣɥɚ ɬɚ ɩɨɜɟɪɬɚє 
ɬɟɤɫɬ; 

(WRITE_CHAR<ɰɿɥɟ> <DF>) – ɡɱɢɬɭє ɫɢɦɜɨɥ ASCII, ɤɨɞ ɹɤɨɝɨ 
ɜɿɞɩɨɜɿɞɚє ɰɿɥɨɦɭ, ɭ ɮɚɣɥ ɚɛɨ ɧɚ ɟɤɪɚɧ ɿ ɩɨɜɟɪɬɚє ɰɿɥɟ; 

(WRITE_LINE<ɬɟɤɫɬ><DF>) – ɡɚɩɢɫɭє ɬɟɤɫɬ ɭ ɮɚɣɥ ɚɛɨ ɧɚ ɬɟɤɫɬɨɜɢɣ 
ɟɤɪɚɧ ɿ ɩɨɜɟɪɬɚє ɣɨɝɨ; 

(PRINT1<ɜɢɫɥɿɜ><DF>) – ɜɢɜɨɞɢɬɶ ɜɢɫɥɿɜ ɧɚ ɟɤɪɚɧ ɬɚ ɜ ɮɚɣɥ; 
(PRINT<ɜɢɫɥɿɜ><DF>) – ɞɪɭɤ ɜɿɞɛɭɜɚєɬɶɫɹ ɡ ɧɨɜɨɝɨ ɪɹɞɤɚ ɡ ɧɚɫɬɭɩɧɨɸ 

ɩɪɨɝɚɥɢɧɨɸ; 
(VER) – ɜɢɜɨɞɢɬɶ ɩɨɜɿɞɨɦɥɟɧɧɹ ɩɪɨ ɜɟɪɫɿɸ AUTO-LISPy.  
 

6.5.7. Ɏɭɧɤɰɿʀ  ɨɩɪɚɰɸɜɚɧɧɹ ɫɩɢɫɤɿɜ 

Ⱦɥɹ ɨɩɪɚɰɸɜɚɧɧɹ ɫɩɢɫɤɿɜ ɩɟɪɟɞɛɚɱɟɧɿ ɮɭɧɤɰɿʀ: 
(APPEND <ɫɩɢɫɨɤ 1>  <ɫɩɢɫɨɤ 2> …) – ɩɨɜɟɪɬɚє єɞɢɧɢɣ ɫɩɢɫɨɤ, ɜ 

ɹɤɨɦɭ ɩɟɪɟɪɚɯɨɜɚɧɿ ɜɫɿ ɟɥɟɦɟɧɬɢ ɡɚɞɚɧɢɯ ɫɩɢɫɤɿɜ; 
(ASCOC <ɟ>  <ɫɬɪɭɤɬɭɪɧɢɣ ɫɩɢɫɨɤ>) – ɩɟɪɟɝɥɹɞɚє ɫɬɪɭɤɬɭɪɧɢɣ 

ɫɩɢɫɨɤ ɬɚ ɩɨɜɟɪɬɚє ɩɿɞɫɩɢɫɨɤ, ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ ɹɤɨɝɨ ɡɛɿɝɚєɬɶɫɹ ɡ ɟ, ɹɤɳɨ 
ɬɚɤɨɝɨ ɩɿɞɫɩɢɫɤɭ ɧɟ ɿɫɧɭє, ɩɨɜɟɪɬɚє NIL. 

(ATOɆ <ɜɢɫɥɿɜ>) – ɩɨɜɟɪɬɚє NIL, ɹɤɳɨ ɜɢɫɥɿɜ є ɫɩɢɫɤɨɦ, ɿɧɚɤɲɟ Ɍ;         
(CAR <ɫɩɢɫɨɤ>) – ɩɨɜɟɪɬɚє ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ; 
(CDR <ɫɩɢɫɨɤ>) – ɩɨɜɟɪɬɚє ɩɨɜɧɢɣ ɫɩɢɫɨɤ ɛɟɡ ɩɟɪɲɨɝɨ ɟɥɟɦɟɧɬɭ; 
(CADR <ɫɩɢɫɨɤ>) – ɚɧɚɥɨɝɿɱɧɨ (CAR (CAR<ɫɩɢɫɨɤ>)); 
(CDAR <ɫɩɢɫɨɤ>) – ɚɧɚɥɨɝɿɱɧɨ (CDR(CAR <ɫɩɢɫɨɤ>)); 
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ɉɨєɞɧɚɧɧɹ CAR i CDR ɦɨɠɥɢɜɟ ɞɨ ɱɟɬɜɟɪɬɨɝɨ ɪɿɜɧɹ ɜɤɥɚɞɟɧɧɹ. 
(CONS <e> <s>) – ɞɨɞɚє ɟɥɟɦɟɧɬ ɟ ɞɨ ɫɩɢɫɤɭ  s ɿ ɜɢɞɚє ɩɨɜɧɢɣ ɫɩɢɫɨɤ; 
(LAST <ɫɩɢɫɨɤ>) – ɜɢɞɚє ɨɫɬɚɧɧɿɣ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ; 
(LENGTH <ɫɩɢɫɨɤ>) – ɩɨɜɟɪɬɚє ɤɿɥɶɤɿɫɬɶ ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɤɭ; 
(LIST <ɜɢɫɥɿɜ 1> <ɜɢɫɥɿɜ 2> ...) – ɩɨɜɟɪɬɚє ɫɩɢɫɨɤ, ɟɥɟɦɟɧɬɚɦɢ ɹɤɨɝɨ є 

ɡɚɞɚɧɿ ɜɢɫɥɨɜɢ; 
(LISTP <ɟ>) – ɩɨɜɟɪɬɚє Ɍ, ɹɤɳɨ ɟ – ɫɩɢɫɨɤ, ɿɧɚɤɲɟ NIL; 
(MEMBER <ɜɢɫɥɿɜ> <ɫɩɢɫɨɤ>) – ɩɟɪɟɝɥɹɞɚє ɫɩɢɫɨɤ ɞɨ ɜɢɫɥɨɜɭ ɬɚ 

ɩɨɜɟɪɬɚє ɱɚɫɬɢɧɭ <ɫɩɢɫɤɭ>, ɩɨɱɢɧɚɸɱɢ ɡ ɡɚɞɚɧɨɝɨ ɜɢɫɥɨɜɭ; 
(NTH <N> <S>) – ɩɨɜɟɪɬɚє N - ɢɣ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ S; 

(REVERSE <S>) – ɜɢɞɚɧɢɣ ɟɥɟɦɟɧɬ ɫɩɢɫɤɭ S ɭ ɡɜɨɪɨɬɧɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ, 
ɩɨɱɢɧɚɸɱɢ ɡ ɨɫɬɚɧɧɶɨɝɨ; 

(SUBST <ɧɨɜɢɣ ɟɥɟɦɟɧɬ> <ɫɬɚɪɢɣ ɟɥɟɦɟɧɬ> <ɫɩɢɫɨɤ>) – ɡɚɦɿɧɸє 
ɫɬɚɪɢɣ ɟɥɟɦɟɧɬ ɧɚ ɧɨɜɢɣ ɭ ɜɫɶɨɦɭ ɫɩɢɫɤɭ ɿ ɩɨɜɟɪɬɚє ɦɨɞɢɮɿɤɨɜɚɧɢɣ ɫɩɢɫɨɤ; 
ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɫɬɚɪɢɯ ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɨɤ ɩɨɜɟɪɬɚєɬɶɫɹ ɧɟɡɦɿɧɧɢɦ. 

 
6.5.8. Ɏɭɧɤɰɿʀ ɰɢɤɥɭ ɬɚ ɭɦɨɜɢ 

Ⱦɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɰɢɤɥɿɜ ɬɚ ɜɢɤɨɧɚɧɧɹ ɭɦɨɜ ɩɟɪɟɞɛɚɱɟɧɿ ɮɭɧɤɰɿʀ: 
(FOREACH <ɿɦ’ɹ> <ɫɩɢɫɨɤ> < ɜɢɫɥɿɜ> <ɜɢɫɥɿɜ>...) – ɨɛɱɢɫɥɸє ɜɫɿ 

ɡɚɞɚɧɿ <ɜɢɫɥɨɜɢ> ɫɬɿɥɶɤɢ ɪɚɡɿɜ, ɫɤɿɥɶɤɢ ɟɥɟɦɟɧɬɿɜ ɭ <ɫɩɢɫɤɭ>, ɩɪɢɫɜɨɸɸɱɢ 
ɡɦɿɧɧɢɦ ɜɢɫɥɨɜɿɜ, ɿɦɟɧɚ ɹɤɢɯ ɡɛɿɝɚɸɬɶɫɹ ɡ ɡɚɞɚɧɢɦ ɚɪɝɭɦɟɧɬɨɦ <ɿɦ”ɹ>, 
ɡɧɚɱɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɤɭ; ɹɤ ɪɟɡɭɥɶɬɚɬ ɩɨɜɟɪɬɚєɬɶɫɹ ɨɫɬɚɧɧє ɡɧɚɱɟɧɧɹ 
ɜɢɫɥɨɜɭ. ɇɚɩɪɢɤɥɚɞ: 

     (Forech y (a b c) (sety y(1+y)))  ɟɤɜɿɜɚɥɟɧɬɧɟ ɬɚɤɢɦ ɜɢɪɚɡɚɦ : 
     (setQ a (1+a)) 

     (setQ b (1+b)) 

     (setQ c (1+c)) 

ȼɿɞɦɿɧɧɿɫɬɶ ɥɢɲɟ ɜ ɬɨɦɭ, ɳɨ forech ɩɨɜɟɪɧɟ ɨɫɬɚɧɧє ɡɧɚɱɟɧɧɹ ɜɢɫɥɨɜɭ 
(1+ɫ). 

(MAPCAR <ɮɭɧɤɰɿɹ> <ɫɩɢɫɨɤ1>... <ɫɩɢɫɨɤ N>) – ɜɢɤɨɧɭє ɮɭɧɤɰɿɸ 
ɧɚɞ ɟɥɟɦɟɧɬɚɦɢ ɫɩɢɫɤɿɜ ɹɤ ɚɪɝɭɦɟɧɬɚɦɢ ɬɚ ɩɨɜɟɪɬɚє ɫɩɢɫɨɤ ɪɟɡɭɥɶɬɚɬɿɜ; 
ɤɿɥɶɤɿɫɬɶ ɫɩɢɫɤɿɜ ɩɨɜɢɧɧɚ ɜɿɞɩɨɜɿɞɚɬɢ ɤɿɥɶɤɨɫɬɿ ɚɪɝɭɦɟɧɬɿɜ <ɮɭɧɤɰɿɣ>; 

(CONS (<ɬɟɫɬ1> <ɜɢɫɥɿɜ1>) (<ɬɟɫɬ2> <ɜɢɫɥɿɜ2>)...  ) – ɮɭɧɤɰɿɹ ɜɢɛɨɪɭ 
ɬɚ ɜɢɤɨɧɚɧɧɹ ɜɢɫɥɨɜɭ ɡ ɭɦɨɜɢ: ɩɟɪɟɝɥɹɞɚɸɬɶɫɹ ɭɫɿ ɬɟɫɬɢ, ɳɨ є ɩɟɪɲɢɦɢ 
ɟɥɟɦɟɧɬɚɦɢ ɫɩɢɫɤɿɜ; ɹɤɳɨ ɬɟɫɬ NIL, ɬɨ ɿɧɲɿ ɟɥɟɦɟɧɬɢ ɰɶɨɝɨ ɫɩɢɫɤɭ 
ɿɝɧɨɪɭɸɬɶɫɹ; ɩɟɪɟɝɥɹɞ ɡɞɿɣɫɧɸєɬɶɫɹ ɞɨɬɢ, ɞɨɤɢ ɧɟ ɩɨɜɟɪɧɟ ɡɧɚɱɟɧɧɹ =NIL; 
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ɜɢɤɨɧɭɸɬɶɫɹ ɜɫɿ ɜɢɫɥɨɜɢ ɰɶɨɝɨ ɫɩɢɫɤɭ ɿ ɹɤ ɪɟɡɭɥɶɬɚɬ ɜɢɞɚєɬɶɫɹ ɡɧɚɱɟɧɧɹ 
ɨɫɬɚɧɧɶɨɝɨ ɜɢɫɥɨɜɭ; 

(IF<ɬɟɫɬ-ɜɢɫɥɿɜ> <ɜɢɫɥɿɜ-ɬɨɞɿ> <ɜɢɫɥɿɜ-ɿɧɚɤɲɟ>) – ɮɭɧɤɰɿɹ 
ɜɢɤɨɧɚɧɧɹ ɜɢɫɥɨɜɭ ɡ ɭɦɨɜɢ – ɹɤɳɨ <ɬɟɫɬ-ɜɢɫɥɿɜ> ɧɟ NIL, ɬɨ ɜɢɤɨɧɭєɬɶɫɹ  
<ɜɢɫɥɿɜ-ɬɨɞɿ>, ɜ ɩɪɨɬɢɥɟɠɧɨɦɭ ɜɢɩɚɞɤɭ ɜɢɤɨɧɭєɬɶɫɹ <ɜɢɫɥɿɜ-ɿɧɚɤɲɟ>; 

(REPEAT <N> <ɜɢɫɥɿɜ1> <ɜɢɫɥɿɜ2>...) – ɤɨɠɟɧ ɜɢɫɥɿɜ ɩɨɫɥɿɞɨɜɧɨ 
ɨɛɱɢɫɥɸєɬɶɫɹ N-ɪɚɡɿɜ ɬɚ ɩɨɜɟɪɬɚєɬɶɫɹ ɪɟɡɭɥɶɬɚɬ ɨɫɬɚɧɧɶɨɝɨ ɜɢɫɥɨɜɭ. 

(WHILE <ɬɟɫɬ-ɜɢɫɥɿɜ> <ɜɢɫɥɿɜ1> <ɜɢɫɥɿɜ2>...) – ɩɨɫɥɿɞɨɜɧɨ 
ɜɢɤɨɧɭɸɬɶɫɹ ɜɫɿ ɜɢɫɥɨɜɢ ɞɨɬɢ, ɞɨɤɢ <ɬɟɫɬ-ɜɢɫɥɿɜ> ɧɟ ɩɨɜɟɪɧɟ NIL/. 

 
6.5.9. Ɏɭɧɤɰɿʀ  ɜɢɡɧɚɱɟɧɧɹ, ɜɢɤɥɢɤɭ ɬɚ ɬɪɚɫɭɜɚɧɧɹ ɮɭɧɤɰɿɣ 

 Ⱦɥɹ ɨɡɧɚɱɟɧɧɹ ɧɨɜɢɯ ɮɭɧɤɰɿɣ ɜ AUTO-LISPɿ ɿɫɧɭɸɬɶ ɬɚɤɿ ɮɭɧɤɰɿʀ: 
(DEFUN <ɿɦ’ɹ ɮɭɧɤɰɿʀ> <ɫɩɢɫɨɤ ɚɪɝɭɦɟɧɬɿɜ> <ɜɢɫɥɿɜ1> 

<ɜɢɫɥɿɜ2>...) – ɜɢɡɧɚɱɚє ɧɨɜɭ ɮɭɧɤɰɿɸ ɡ ɿɦɟɧɟɦ, ɳɨ ɫɬɨʀɬɶ ɡɚ ɫɢɦɜɨɥɨɦ 
DEFUN; ɫɩɢɫɨɤ ɚɪɝɭɦɟɧɬɿɜ ɤɨɫɨɸ ɪɢɫɤɨɸ ɪɨɡɞɿɥɹєɬɶɫɹ ɧɚ ɝɥɨɛɚɥɶɧɿ ɬɚ 
ɥɨɤɚɥɶɧɿ; ɩɿɫɥɹ ɜɢɯɨɞɭ ɡ ɧɟʀ ɥɨɤɚɥɶɧɿ ɩɚɪɚɦɟɬɪɢ ɞɨɪɿɜɧɸɸɬɶ NIL; ɚɪɝɭɦɟɧɬɢ 
ɦɨɠɭɬɶ ɛɭɬɢ ɿ ɜɿɞɫɭɬɧɿ; ɮɭɧɤɰɿɹ ɩɨɜɟɪɬɚє <ɿɦ'ɹ ɮɭɧɤɰɿʀ>. 

əɤɳɨ ɰɟ ɿɦ’ɹ ɡɭɫɬɪɿɥɨɫɶ ɜ ɧɚɫɬɭɩɧɢɯ ɜɢɫɥɨɜɚɯ, ɹɤ ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ 
ɫɩɢɫɤɭ, ɬɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɜɢɡɧɚɱɟɧɧɹ ɚɪɝɭɦɟɧɬɿɜ, ɡɜ’ɹɡɭɜɚɧɧɹ ʀɯ ɜ ɫɩɢɫɨɤ 
ɚɪɝɭɦɟɧɬɿɜ, ɩɟɪɟɞɚɱɚ ɰɶɨɝɨ ɫɩɢɫɤɭ ɭ ɮɭɧɤɰɿɸ ɬɚ ɜɢɪɚɯɭɜɚɧɧɹ ɜɫɿɯ ɜɢɫɥɨɜɿɜ. 
ɇɚɩɪɢɤɥɚɞ, ɡɚɞɚєɦɨ ɮɭɧɤɰɿɸ  

(DEFUN f (x y z) (f  x y z)), 

ɹɤɚ ɩɪɢ ɜɢɤɥɢɤɭ  
(f  1 2 3) 

ɹɤ ɪɟɡɭɥɶɬɚɬ ɜɢɞɚє 6. 
Ɏɭɧɤɰɿɹ DEFUN ɡɚɜɚɧɬɚɠɭєɬɶɫɹ ɚɜɬɨɦɚɬɢɱɧɨ, ɹɤɳɨ ɜɨɧɚ ɡɧɚɯɨɞɢɬɶɫɹ ɭ 

ɮɚɣɥɿ ACAD.LSP, ɜ ɿɧɲɨɦɭ ɜɢɩɚɞɤɭ ɞɥɹ ɡɚɜɚɧɬɚɠɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɮɭɧɤɰɿɹ 

(LOAD <ɿɦ’ɹ ɮɚɣɥɭ>). 

 
ȱɧɲɿ ɜɛɭɞɨɜɚɧɿ ɮɭɧɤɰɿʀ ɜɢɤɥɢɤɭ ɮɭɧɤɰɿɣ: 
(LAMBDA <ɚɪɝɭɦɟɧɬ> <ɜɢɫɥɿɜ>…) – ɧɟɩɨɿɦɟɧɨɜɚɧɚ ɮɭɧɤɰɿɹ, ɧɚ ɹɤɭ 

ɧɟɦɚє ɩɨɫɢɥɚɧɶ ɡ ɿɧɲɢɯ ɦɿɫɰɶ ɩɪɨɝɪɚɦɢ; 
(APPLY <ɮɭɧɤɰɿɹ> <ɫɩɢɫɨɤ>) – ɮɭɧɤɰɿɹ ɜɢɤɨɧɚɧɧɹ ɮɭɧɤɰɿɣ, ɳɨ 

ɡɚɞɚɧɿ ɹɤ ɬɟɤɫɬɨɜɚ ɤɨɧɫɬɚɧɬɚ; ɚɪɝɭɦɟɧɬɢ ɜɢɡɧɚɱɚɸɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɫɩɢɫɤɭ; 
(MAPCAR <ɮɭɧɤɰɿɹ> <ɫɩɢɫɨɤ1> <ɫɩɢɫɨɤ2>...) – ɜɢɤɨɧɭє ɮɭɧɤɰɿɸ ɧɚɞ 

ɟɥɟɦɟɧɬɚɦɢ ɫɩɢɫɤɿɜ ɬɚ ɩɨɜɟɪɬɚє ɫɩɢɫɨɤ ɪɟɡɭɥɶɬɚɬɿɜ; ɤɿɥɶɤɿɫɬɶ ɫɩɢɫɤɿɜ 
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ɞɨɪɿɜɧɸє ɤɿɥɶɤɨɫɬɿ ɚɪɝɭɦɟɧɬɿɜ ɮɭɧɤɰɿʀ; 
(TRACE <ɮɭɧɤɰɿɹ>…) –  ɜɤɥɸɱɚє ɬɪɚɫɭɜɚɧɧɹ ɡɚɞɚɧɢɯ ɮɭɧɤɰɿɣ – 

ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɢ ɜɿɞɥɚɝɨɞɠɟɧɿ; 
(UNTRACE <ɮɭɧɤɰɿɹ>…) – ɜɢɤɥɸɱɚє ɬɪɚɫɭɜɚɧɧɹ ɡɚɞɚɧɢɯ ɮɭɧɤɰɿɣ.       
 

6.5.10. ɋɩɟɰɿɚɥьɧɿ  ɮɭɧɤɰɿʀ  AUTO-LISP 
Ⱦɥɹ ɞɨɫɬɭɩɭ ɞɨ ɫɢɫɬɟɦɧɢɯ ɡɦɿɧɧɢɯ ɩɟɪɟɞɛɚɱɟɧɿ ɮɭɧɤɰɿʀ: 
(GETVARE  <ɿɦ’ɹ  ɫɢɫɬɟɦɧɨʀ  ɡɦɿɧɧɨʀ>) – ɩɨɜɟɪɬɚє ɩɨɬɨɱɧɟ ɡɧɚɱɟɧɧɹ 

ɫɢɫɬɟɦɧɨʀ ɡɦɿɧɧɨʀ. 
(SETVARE  < ɿɦ’ɹ  ɫɢɫɬɟɦɧɨʀ  ɡɦɿɧɧɨʀ >< ɡɧɚɱɟɧɧɹ>) – ɩɪɢɫɜɨɸє 

ɩɨɬɨɱɧɟ ɡɧɚɱɟɧɧɹ ɫɢɫɬɟɦɧɿɣ ɡɦɿɧɧɿɣ. 
Ⱦɨɫɬɭɩ ɞɨ ɝɪɚɮɿɱɧɨɝɨ ɬɚ ɬɟɤɫɬɨɜɨɝɨ ɟɤɪɚɧɚ  ɡɚɛɟɡɩɟɱɭɸɬɶ  ɮɭɧɤɰɿʀ: 
(GRAPHSHR) – ɜɿɞɧɨɜɥɟɧɧɹ ɝɪɚɮɿɱɧɨɝɨ ɟɤɪɚɧɚ; 
(TEXTSCR) – ɩɟɪɟɯɿɞ  ɞɨ  ɬɟɤɫɬɨɜɨɝɨ  ɟɤɪɚɧɚ; 
(REDRAW) – ɪɟɝɟɧɟɪɭє  ɤɪɟɫɥɟɧɧɹ. 
ɉɪɢ ɡɚɜɚɧɬɚɠɟɧɧɿ ɤɪɟɫɥɟɧɧɹ AUTOCAD ɡɚɩɨɜɧɸє ɝɪɚɮɿɱɧɭ ɛɚɡɭ ɞɚɧɢɯ ɿ 

ɤɨɠɧɨɦɭ ɝɪɚɮɿɱɧɨɦɭ ɩɪɢɦɿɬɢɜɭ ɩɪɢɫɜɨɸє ɫɜɨє ɿɦ’ɹ ɭ ɜɢɝɥɹɞɿ 16-ɡɧɚɱɧɨʀ 
ɤɨɧɫɬɚɧɬɢ. ɍ ɤɨɠɧɨɦɭ ɫɟɚɧɫɿ ɪɨɛɨɬɢ ɰɿ ɿɦɟɧɚ ɪɿɡɧɿ. Ʉɪɿɦ ɬɨɝɨ, ɤɨɠɟɧ 
ɩɪɢɦɿɬɢɜ ɦɚє ɫɜɨɸ ɦɿɬɤɭ, ɹɤɚ ɧɟ ɡɦɿɧɸєɬɶɫɹ ɜɿɞ ɫɟɚɧɫɭ ɞɨ ɫɟɚɧɫɭ. ɇɚɛɿɪ ɿɦɟɧ 
ɩɪɢɦɿɬɢɜɿɜ ɨɛ’єɞɧɭєɬɶɫɹ ɜ ɨɞɧɭ ɝɪɭɩɭ ɩɿɞ ɨɞɧɢɦ ɿɦɟɧɟɦ ɿ ɡ ɧɢɦ ɦɨɠɧɚ 
ɩɪɚɰɸɜɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɟɰɿɚɥɶɧɢɯ ɮɭɧɤɰɿɣ, ɳɨ ɩɨɱɢɧɚɸɬɶɫɹ ɡ ɫɢɦɜɨɥɿɜ  
SS. Ⱦɥɹ ɞɨɫɬɭɩɭ ɞɨ ɿɦɟɧ ɩɪɢɦɿɬɢɜɿɜ ɩɟɪɟɞɛɚɱɟɧɿ ɮɭɧɤɰɿʀ: 

(ENTLAST) – ɩɨɜɟɪɬɚє  ɿɦ’ɹ  ɨɫɬɚɧɧɶɨɝɨ  ɩɪɢɦɿɬɢɜɚ, ɳɨ  ɧɟ  ɜɢɥɭɱɟɧɢɣ; 
(ENTNEXT  < ɿɦ’ɹ ɩɪɢɦɿɬɢɜɭ>) – ɩɨɜɟɪɬɚє ɿɦ’ɹ  1-ɝɨ  ɧɟɜɢɥɭɱɟɧɨɝɨ 

ɩɪɢɦɿɬɢɜɚ ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɚɪɝɭɦɟɧɬɿɜ, – ɡɚ ɧɚɹɜɧɨɫɬɿ ɧɚɫɬɭɩɧɨɝɨ  ɡɚ  ɧɢɦ; 
(ENTSEL) – ɩɨɜɟɪɬɚє ɫɩɢɫɨɤ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɿɦɟɧɿ ɩɪɢɦɿɬɢɜɚ ɬɚ 

ɤɨɨɪɞɢɧɚɬɢ ɬɨɱɤɢ, ɡɚ  ɞɨɩɨɦɨɝɨɸ ɹɤɨʀ  ɩɪɢɦɿɬɢɜ  ɛɭɜ  ɜɤɚɡɚɧɢɣ; 
(HADENT  “ɦɿɬɤɚ”) – ɩɨɜɟɪɬɚє  ɿɦ’ɹ  ɩɪɢɦɿɬɢɜɚ,  ɳɨ  ɡɜ’ɹɡɚɧɢɣ  ɡ  ɰɿєɸ 

ɦɿɬɤɨɸ; 
(ENTDEL<ɩɪɢɦɿɬɢɜ>) – ɜɢɥɭɱɚє ɚɛɨ ɜɿɞɧɨɜɥɸє ɩɿɫɥɹ  ɜɢɥɭɱɟɧɧɹ  

ɡɚɞɚɧɢɣ  ɩɪɢɦɿɬɢɜ; 
 

6.5.11. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1. Ʉɥɚɫɢɮɿɤɚɰɿɹ ɝɪɭɩ ɮɭɧɤɰɿɣ ɦɨɜɢ AUTO-LISP. 
2. ɇɚɜɟɫɬɢ ɨɩɢɫ ɦɚɬɟɦɚɬɢɱɧɢɯ ɬɚ ɚɪɢɮɦɟɬɢɱɧɢɯ ɮɭɧɤɰɿɣ . 
3. əɤɿ ɮɭɧɤɰɿʀ ɪɨɛɨɬɢ ɡ ɮɚɣɥɚɦɢ є ɜ ɫɟɪɟɞɨɜɢɳɿ AUTO-LISP? 
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4. Ɏɭɧɤɰɿʀ ɨɪɝɚɧɿɡɚɰɿʀ ɰɢɤɥɿɜ ɬɚ ɭɦɨɜɧɢɯ ɩɟɪɟɯɨɞɿɜ, ɹɤɿ є ɜɛɭɞɨɜɚɧɢɦɢ ɜ 
ȺUTO-LISP. 

5. Ɉɩɢɫɚɬɢ ɧɚɣɜɠɢɜɚɧɿɲɿ ɫɩɟɰɿɚɥɶɧɿ ɮɭɧɤɰɿʀ AUTO-LISP. 
6. əɤ ɜ ɫɟɪɟɞɨɜɢɳɿ AUTO-LISP є ɮɭɧɤɰɿʀ ɜɢɤɥɢɤɭ ɮɭɧɤɰɿɣ ɿ ɹɤɟ ʀɯ 

ɩɪɢɡɧɚɱɟɧɧɹ? 
7. ɉɟɪɟɪɚɯɭɜɚɬɢ ɮɭɧɤɰɿʀ, ɹɤɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜ ɫɟɪɟɞɨɜɢɳɿ AUTO-LISP 

ɞɥɹ ɨɩɪɚɰɸɜɚɧɧɹ ɫɩɢɫɤɿɜ. 
8. Ⱦɨ ɹɤɨɝɨ ɪɿɜɧɹ ɝɥɢɛɢɧɢ ɦɨɠɧɚ ɜɤɥɚɞɚɬɢ ɩɪɢɦɿɬɢɜɧɿ ɮɭɧɤɰɿʀ CAR ɿ 

CDR , ɡɚɫɬɨɫɨɜɭɸɱɢ ɫɤɨɪɨɱɟɧɭ ɮɨɪɦɭ ɡɚɩɢɫɭ? 
 
 

6.6. Ɍɟɧɞɟɧɰɿʀ ɪɨɡɜɢɬɤɭ ɦɨɜ ɬɚ ɦɟɬɨɞɿɜ ɮɭɧɤɰɿɨɧɚɥьɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

 

6.6.1. Ⱦɨɰɿɥьɧɿɫɬь ɨɫɜɨєɧɧɹ ɧɨɜɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

Ȼɭɞɶ-ɹɤɭ ɫɢɫɬɟɦɭ ɩɨɡɧɚɱɟɧɶ ɞɥɹ ɨɩɢɫɭ ɚɥɝɨɪɢɬɦɿɜ ɿ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ 
ɦɨɠɧɚ ɧɚɡɜɚɬɢ ɦɨɜɨɸ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɯɨɱɚ, ɹɤ ɩɪɚɜɢɥɨ, ɜɢɦɚɝɚєɬɶɫɹ 
ɪɟɚɥɿɡɚɰɿɹ ɦɨɜɢ ɧɚ ɤɨɦɩ’ɸɬɟɪɿ.  

ɋɶɨɝɨɞɧɿ ɪɨɡɪɨɛɥɟɧɨ ɫɨɬɧɿ ɪɿɡɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɓɟ ɜ 1969 ɪ.  
ɋɚɦɦɟɬ [1] ɧɚɜɨɞɢɬɶ ɫɩɢɫɨɤ ɡ 120 ɦɨɜ, ɹɤɿ ɞɨɜɨɥɿ ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ. ɐɟ 
ɩɪɢɝɨɥɨɦɲɥɢɜɚ ɤɿɥɶɤɿɫɬɶ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɪɨɬɢɪɿɱɢɬɶ ɬɨɦɭ, ɳɨ ɛɿɥɶɲɿɫɬɶ 
ɩɪɨɝɪɚɦɿɫɬɿɜ ɜ ɫɜɨʀɣ ɩɪɚɤɬɢɰɿ ɜɢɤɨɪɢɫɬɨɜɭє ɞɟɤɿɥɶɤɚ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɚ 
ɡɧɚɱɧɚ ʀɯ ɱɚɫɬɢɧɚ – ɨɞɧɭ ɚɛɨ ɞɜɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ȼɢɧɢɤɚє ɩɢɬɚɧɧɹ ɩɪɨ 
ɞɨɰɿɥɶɧɿɫɬɶ ɨɫɜɨєɧɧɹ ɪɿɡɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɳɨ ɧɚɜɪɹɞ ɱɢ ɛɭɞɟ 
ɦɨɠɥɢɜɿɫɬɶ ʀɯ ɪɟɚɥɿɡɚɰɿʀ. Ɍɢɦ ɧɟ ɦɟɧɲɟ, ɹɤɳɨ ɧɟ ɨɛɦɟɠɭɜɚɬɢɫɹ ɩɨɜɟɪɯɨɜɢɦ 
ɨɡɧɚɣɨɦɥɟɧɧɹɦ ɡ ɦɨɜɨɸ, ɚ ɦɚɬɢ ɝɥɢɛɨɤɿ ɭɹɜɥɟɧɧɹ ɩɪɨ ɩɨɧɹɬɬɹ, ɹɤɿ ɥɟɠɚɬɶ ɜ 
ɨɫɧɨɜɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɩɪɨɝɪɚɦ, ɬɨ ɦɨɠɧɚ ɧɚɜɟɫɬɢ, ɹɤ ɦɿɧɿɦɭɦ, ɩ’ɹɬɶ 
ɬɜɟɪɞɠɟɧɶ ɧɚ ɤɨɪɢɫɬɶ ɞɨɰɿɥɶɧɨɫɬɿ ɨɫɜɨєɧɧɹ ɪɿɡɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ: 

1. ȼɧɚɫɥɿɞɨɤ ɜɢɜɱɟɧɧɹ ɪɿɡɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɨɤɪɚɳɭєɬɶɫɹ 
ɪɨɡɭɦɿɧɧɹ ɤɨɧɤɪɟɬɧɨʀ ɦɨɜɢ, ʀʀ ɩɨɧɹɬɶ ɬɚ ɨɫɧɨɜɧɢɯ ɦɟɬɨɞɿɜ ɿ ɩɪɢɣɨɦɿɜ, ɳɨ ɜ 
ɧɿɣ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ. Ɍɢɩɨɜɢɦ ɩɪɢɤɥɚɞɨɦ ɦɨɠɟ ɛɭɬɢ ɪɟɤɭɪɫɿɹ. ɉɪɢ 
ɩɪɚɜɢɥɶɧɨɦɭ ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɿ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɟɥɟɝɚɧɬɧɭ ɟɮɟɤɬɢɜɧɭ ɩɪɨɝɪɚɦɭ, 
ɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ʀʀ ɞɨ ɩɪɨɫɬɨɝɨ ɚɥɝɨɪɢɬɦɭ ɦɨɝɥɨ ɛ ɩɪɢɜɟɫɬɢ ɞɨ ɚɫɬɪɨɧɨɦɿɱɧɨɝɨ 
ɡɛɿɥɶɲɟɧɧɹ ɱɚɫɨɜɢɯ ɡɚɬɪɚɬ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, ɧɟɞɨɫɬɭɩɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɪɟɤɭɪɫɿʀ ɜ ɬɚɤɢɯ ɦɨɜɚɯ, ɹɤ Ɏɨɪɬɪɚɧ, Ʉɨɛɨɥ ɬɚ ɪɨɡɭɦɿɧɧɹ ɨɫɧɨɜɧɢɯ ɩɪɢɧɰɢɩɿɜ ɿ 
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ɦɟɬɨɞɿɜ ɪɟɚɥɿɡɚɰɿʀ ɪɟɤɭɪɫɿʀ ɦɨɠɟ ɜɧɟɫɬɢ ɹɫɧɿɫɬɶ ɜ ɩɟɜɧɿ ɨɛɦɟɠɟɧɧɹ ɦɨɜɢ, ɹɤɿ, 
ɧɚ ɩɟɪɲɢɣ ɩɨɝɥɹɞ є ɧɚɞɭɦɚɧɢɦɢ. 

2. Ɂɧɚɱɟɧɧɹ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɪɨɡɲɢɪɸє ɡɚɩɚɫ ɤɨɪɢɫɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ 
ɞɥɹ ɩɪɨɝɪɚɦɿɫɬɚ ɿ ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɦɢɫɥɟɧɧɹ. ɉɪɚɰɸɸɱɢ ɡ ɫɬɪɭɤɬɭɪɚɦɢ ɞɚɧɢɯ 
ɨɞɧɿєʀ ɦɨɜɢ, ɜɢɪɨɛɥɹɸɬɶ ɿ ɜɿɞɩɨɜɿɞɧɭ ɫɬɪɭɤɬɭɪɭ ɦɢɫɥɟɧɧɹ. ȼɢɜɱɚɸɱɢ 
ɤɨɧɫɬɪɭɤɰɿʀ ɿɧɲɢɯ ɦɨɜ ɬɚ ɦɟɬɨɞɢ ʀɯ ɪɟɚɥɿɡɚɰɿʀ, ɪɨɡɲɢɪɸɸɬɶ ɬɟɡɚɭɪɭɫ 
ɩɪɨɝɪɚɦɿɫɬɚ. 

3. Ɂɧɚɧɧɹ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɚє ɡɦɨɝɭ ɨɛʉɪɭɧɬɨɜɚɧɨ 
ɜɢɛɢɪɚɬɢ ɩɟɜɧɭ ɦɨɜɭ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɤɨɧɤɪɟɬɧɨʀ ɡɚɞɚɱɿ. 

4. Ɉɫɜɨєɧɧɹ ɧɨɜɨʀ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤ ɿ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ ɥɸɞɫɶɤɨɝɨ 
ɫɩɿɥɤɭɜɚɧɧɹ, ɡɚɜɠɞɢ ɥɟɝɲɟ, ɹɤɳɨ ɜɿɞɨɦɢɦɢ є ɞɟɤɿɥɶɤɚ ɦɨɜ. 

5. Ɂɧɚɧɧɹ ɩɪɢɧɰɢɩɿɜ ɩɨɛɭɞɨɜɢ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 
ɩɨɥɟɝɲɭє ɪɨɡɪɨɛɤɭ ɧɨɜɨʀ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

Ʉɨɧɫɬɪɭɸɜɚɧɧɹ ɫɭɱɚɫɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɫɶɨɝɨɞɧɿ ɞɚɥɟɤɟ ɜɿɞ 
ɞɨɫɤɨɧɚɥɨɫɬɿ. Ʉɨɠɧɚ ɡ ɜɿɞɨɦɢɯ ɦɨɜ ɦɚє ɫɜɨʀ ɧɟɞɨɥɿɤɢ ɬɚ ɩɟɪɟɜɚɝɢ. Ⱦɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɞɨɰɿɥɶɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɿєʀ ɱɢ ɿɧɲɨʀ ɦɨɜɢ ɫɥɿɞ ɜɢɯɨɞɢɬɢ ɡ 
ɬɚɤɢɯ ɦɿɪɤɭɜɚɧɶ: 

1. əɫɧɿɫɬɶ, ɩɪɨɫɬɨɬɚ ɿ ɭɡɝɨɞɠɟɧɿɫɬɶ ɩɨɧɹɬɶ ɦɨɜɢ. Ɉɱɟɜɢɞɧɨ, ɫɥɿɞ ɭɧɢɤɚɬɢ 
ɬɨɧɤɢɯ ɿ ɤɚɜɟɪɡɧɢɯ ɨɛɦɟɠɟɧɶ ɦɨɜɢ. ȼɨɧɚ ɧɟ ɩɨɜɢɧɧɚ ɛɭɬɢ ɬɚɤɨɠ ɞɜɨɡɧɚɱɧɨɸ. 
ɋɟɦɚɧɬɢɱɧɚ ɹɫɧɿɫɬɶ ɦɨɜɢ – ɰɟ ɬɟ, ɳɨ ɜɢɡɧɚɱɚє ʀʀ ɰɿɧɧɿɫɬɶ. 

2. əɫɧɿɫɬɶ ɫɬɪɭɤɬɭɪɢ ɩɪɨɝɪɚɦɢ. ɐɹ ɜɢɦɨɝɚ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɫɢɧɬɚɤɫɢɱɧɨɸ 
ɹɫɧɿɫɬɸ ɩɪɨɝɪɚɦ, ɡɚɩɢɫɚɧɢɯ ɰɿєɸ ɦɨɜɨɸ. Ɇɨɜɚ ɩɨɜɢɧɧɚ ɛɭɬɢ ɬɚɤɨɸ, ɳɨɛ 
ɤɨɧɫɬɪɭɤɰɿʀ, ɹɤɿ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɫɟɦɚɧɬɢɱɧɨ, ɜɿɞɪɿɡɧɹɥɢɫɶ ɿ ɫɢɧɬɚɤɫɢɱɧɢɦ 
ɡɚɩɢɫɨɦ. 

Ⱦɭɠɟ ɜɚɠɥɢɜɨ, ɳɨɛ ɫɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɢ ɜɿɞɨɛɪɚɠɚɥɚ ɫɬɪɭɤɬɭɪɭ ɫɚɦɨɝɨ 
ɚɥɝɨɪɢɬɦɭ, ɳɨ ɞɨɡɜɨɥɹєɬɶɫɹ ɩɪɢ ɪɨɡɪɨɛɰɿ ɩɪɨɝɪɚɦɢ ɞɨɬɪɢɦɚɧɧɹ ɩɪɢɧɰɢɩɿɜ 
ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɿєɪɚɪɯɿɱɧɨɝɨ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɩɪɨɝɪɚɦ – ɡɜɟɪɯɭ 
ɜɧɢɡ. ɉɪɢ ɬɚɤɨɦɭ ɩɿɞɯɨɞɿ ɫɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɢ ɥɟɝɤɨɡɪɨɡɭɦɿɥɚ, ɞɨɫɬɭɩɧɚ ɞɥɹ 
ɞɿɚɝɧɨɫɬɢɤɢ ɬɚ ɦɨɞɢɮɿɤɚɰɿʀ. 

3. ɉɪɢɪɨɞɧɿɫɬɶ ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ. Ɇɨɜɚ ɩɨɜɢɧɧɚ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɩɪɢ 
ɪɨɡɜ’ɹɡɚɧɧɿ ɡɚɞɚɱɿ ɧɚɣɜɞɚɥɿɲɿ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ, ɨɩɟɪɚɰɿʀ, ɤɟɪɭɸɱɿ ɫɬɪɭɤɬɭɪɢ ɿ 
ɥɟɝɤɨ ɡɪɨɡɭɦɿɥɢɣ ɫɢɧɬɚɤɫɢɫ. ȼɫɟ ɰɟ ɿɫɬɨɬɧɨ ɫɩɪɨɳɭє ɫɬɜɨɪɟɧɧɹ ɩɪɨɝɪɚɦɧɢɯ 
ɡɚɫɨɛɿɜ ɭ ɡɚɞɚɧɿɣ ɝɚɥɭɡɿ.  

4. Ʌɟɝɤɿɫɬɶ ɪɨɡɲɢɪɟɧɧɹ. ɉɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ, ɹɤɿ ɫɬɜɨɪɸɸɬɶɫɹ ɧɚ ɰɿɣ ɦɨɜɿ, 
ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɪɨɡɲɢɪɟɧɧɹ ɦɨɜɢ. ȼ ɩɪɢɧɰɢɩɿ ɛɿɥɶɲɿɫɬɶ ɦɨɜ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɚє ɩɪɨɝɪɚɦɿɫɬɭ ɦɟɯɚɧɿɡɦɢ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɩɿɞɩɪɨɝɪɚɦ. Ɍɢɦ ɧɟ 
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ɦɟɧɲɟ, ɜɥɚɫɬɢɜɨɫɬɿ ɫɚɦɨʀ ɦɨɜɢ ɦɨɠɭɬɶ ɩɨɥɟɝɲɢɬɢ ɚɛɨ ɭɫɤɥɚɞɧɢɬɢ ʀɯ 
ɜɢɤɨɪɢɫɬɚɧɧɹ. 

5. Ɂɨɜɧɿɲɧє ɡɚɛɟɡɩɟɱɟɧɧɹ. ɐɟ ɨɞɢɧ ɿɡ ɚɫɩɟɤɬɿɜ, ɹɤɢɣ ɜɩɥɢɜɚє ɧɚ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɨɜɢ. Ɂɚ ɧɚɹɜɧɨɫɬɿ ɩɨɬɭɠɧɢɯ ɡɚɫɨɛɿɜ ɬɟɫɬɭɜɚɧɧɹ, 
ɪɟɞɚɝɭɜɚɧɧɹ, ɡɛɟɪɟɠɟɧɧɹ, ɦɨɞɢɮɿɤɚɰɿʀ ɩɪɨɝɪɚɦɧɢɯ ɡɚɫɨɛɿɜ ɦɨɠɧɚ ɡɪɨɛɢɬɢ 
ɫɥɚɛɤɭ ɦɨɜɭ ɡɪɭɱɧɿɲɨɸ ɞɥɹ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɧɿɠ ɩɨɬɭɠɧɚ ɦɨɜɚ ɛɟɡ ɜɿɞɩɨɜɿɞɧɨɝɨ 
ɬɟɯɧɿɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ. 

6. ȿɮɟɤɬɢɜɧɿɫɬɶ ɫɬɜɨɪɟɧɧɹ, ɬɟɫɬɭɜɚɧɧɹ, ɬɪɚɧɫɥɹɰɿʀ, ɜɢɤɨɧɚɧɧɹ, 
ɦɨɞɢɮɿɤɚɰɿʀ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɝɪɚɦ.  

 
 

6.6.2. ɉɟɪɟɜɚɝɢ ɮɭɧɤɰɿɨɧɚɥьɧɢɯ ɦɨɜ ɧɚɞ ɩɪɨɰɟɞɭɪɧɢɦɢ 

Ȼɿɥɶɲɿɫɬɶ ɫɭɱɚɫɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ є ɭɧɿɜɟɪɫɚɥɶɧɢɦɢ, ɨɫɤɿɥɶɤɢ 
ɞɚɸɬɶ ɡɦɨɝɭ ɡɚɩɢɫɚɬɢ ɛɭɞɶ-ɹɤɢɣ ɚɥɝɨɪɢɬɦ ɰɿєɸ ɦɨɜɨɸ, ɹɤɳɨ ɧɟ ɧɚɤɥɚɞɚɬɢ 
ɨɛɦɟɠɟɧɶ ɧɚ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ ɬɚ ɦɿɫɬɤɿɫɬɶ ɩɚɦ’ɹɬɿ. əɤɳɨ ɯɬɨ-ɧɟɛɭɞɶ 
ɡɚɩɪɨɩɨɧɭє ɧɨɜɭ ɦɨɜɭ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɬɨ ɜɨɧɚ, ɨɱɟɜɢɞɧɨ, ɛɭɞɟ 
ɭɧɿɜɟɪɫɚɥɶɧɨɸ, ɹɤɳɨ ɿɝɧɨɪɭɜɚɬɢ ɨɛɦɟɠɟɧɧɹ ɧɚ ɩɚɦ’ɹɬɶ ɚɛɨ ɱɚɫ. ɉɨɪɿɜɧɸɸɱɢ 
ɪɿɡɧɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɫɥɿɞ ɜɢɯɨɞɢɬɢ ɧɟ ɡ ɤɿɥɶɤɿɫɧɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 
ɬɨɝɨ, ɳɨ ɜɨɧɢ ɞɨɡɜɨɥɹɸɬɶ ɡɪɨɛɢɬɢ, ɚ ɡ ɹɤɿɫɧɢɯ ɜɿɞɦɿɧɧɨɫɬɟɣ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ 
ɟɥɟɝɚɧɬɧɿɫɬɶ (ɤɨɪɨɬɤɿɫɬɶ ɿ ɧɚɨɱɧɿɫɬɶ), ɥɟɝɤɿɫɬɶ (ɩɪɨɡɨɪɿɫɬɶ) ɬɚ ɟɮɟɤɬɢɜɧɿɫɬɶ 
(ɲɜɢɞɤɨɞɿɹ ɬɚ ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ) ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɧɚ ɧɢɯ. ɐɟ ɩɨɪɿɜɧɹɧɧɹ ɫɥɿɞ 
ɡɞɿɣɫɧɸɜɚɬɢ ɜ ɤɨɧɬɟɤɫɬɿ ɤɨɧɤɪɟɬɧɨʀ ɫɮɟɪɢ ɡɚɫɬɨɫɭɜɚɧɧɹ. 

Ɍɪɚɞɢɰɿɣɧɿ (ɚɥɝɨɪɢɬɦɿɱɧɿ) ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ є ɞɨɜɨɥɿ ɨɛ’єɦɧɿ ɿ 
ɝɪɨɦɿɡɞɤɿ, ɛɨ ɧɟ ɞɚɸɬɶ ɡɦɨɝɢ: 

 ɦɚɤɫɢɦɚɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɨɠɥɢɜɨɫɬɿ ɫɭɱɚɫɧɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ 
ɬɟɯɧɿɤɢ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɝɪɚɦɧɢɯ ɡɚɫɨɛɿɜ; 

 ɹɫɧɨ ɿ ɧɚɨɱɧɨ ɜɿɞɨɛɪɚɡɢɬɢ ɚɥɝɨɪɢɬɦɢ ɩɪɨɝɪɚɦɢ, ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ 
ɥɟɝɤɿɫɬɶ ɩɟɪɟɜɿɪɤɢ ɬɚ ɦɨɞɢɮɿɤɚɰɿʀ ɨɫɬɚɧɧɿɯ. 

ɋɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ є ɞɨɜɨɥɿ ɩɪɨɫɬɢɦɢ, ɿ ɥɢɲɟ 
ɰɢɦ ɡɚɛɟɡɩɟɱɭɸɬɶ ɞɨɫɬɚɬɧɶɨ ɜɢɫɨɤɢɣ ɫɬɭɩɿɧɶ ɜɢɪɚɡɧɨɫɬɿ ɩɪɨɝɪɚɦ ɩɨɪɿɜɧɹɧɨ ɡ 
ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɨɜɚɦɢ. Ɋɹɞ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɦɨɠɭɬɶ ɟɮɟɤɬɢɜɧɨ 
ɩɪɚɰɸɜɚɬɢ ɧɚ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɚɯ, ɬɢɦ ɧɟ ɦɟɧɲɟ ɧɟ ɬɚɤ ɟɮɟɤɬɢɜɧɨ, ɹɤ 
ɜɿɞɩɨɜɿɞɧɿ ɩɪɨɝɪɚɦɢ ɡ ɨɩɟɪɚɬɨɪɨɦ ɩɪɢɫɜɨєɧɧɹ. ɐɟ ɩɨɜ’ɹɡɚɧɨ ɡɿ ɫɬɪɭɤɬɭɪɨɸ 
ɚɪɯɿɬɟɤɬɭɪɢ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɿɜ. Ɉɤɪɿɦ ɬɨɝɨ, ɜɢɛɿɪ ɞɟɳɨ ɿɧɲɨʀ ɫɬɪɭɤɬɭɪɢ 
ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɚɧɢɯ, ɧɿɠ ɰɟ ɩɪɢɣɧɹɬɨ ɜ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦɭ Ʌɿɫɩɿ, ɡɚɛɟɡɩɟɱɭє 
ɹɤ ɛɿɥɶɲɭ ɹɫɧɿɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɩɪɨɝɪɚɦ, ɬɚɤ ɿ ɩɿɞɜɢɳɟɧɧɹ ʀɯ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɿɜ ɫɬɚɪɨʀ ɚɪɯɿɬɟɤɬɭɪɢ. 
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Ɂ ɨɞɧɨɝɨ ɛɨɤɭ, ɫɭɱɚɫɧɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɨɜɢɧɧɿ ɟɮɟɤɬɢɜɧɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɫɭɱɚɫɧɿ ɦɚɲɢɧɢ, ɚ ɡ ɿɧɲɨɝɨ – ɹɫɧɨ ɜɢɪɚɠɚɬɢ ɩɪɨɝɪɚɦɧɿ 
ɚɥɝɨɪɢɬɦɢ, ɳɨɛ ɩɨɥɟɝɲɢɬɢ ɩɟɪɟɜɿɪɤɭ ɨɫɬɚɧɧɿɯ. ɋɬɪɨɝɨ ɮɭɧɤɰɿɣɧɚ ɦɨɜɚ, 
ɛɭɞɭɱɢ ɩɪɨɫɬɨɸ ɡɚ ɫɜɨєɸ ɫɬɪɭɤɬɭɪɨɸ, ɞɟɦɨɧɫɬɪɭє ɜɢɳɢɣ ɫɬɭɩɿɧɶ ɜɢɪɚɡɧɨɫɬɿ 
ɩɨɪɿɜɧɹɧɨ ɡ ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɨɜɚɦɢ, ɞɟ ɿɫɧɭє ɨɩɟɪɚɬɨɪ ɩɪɢɫɜɨєɧɧɹ. ɐɟ 
ɡɜ’ɹɡɚɧɨ, ɜɟɥɢɤɨɸ ɦɿɪɨɸ, ɡɿ ɫɩɨɫɨɛɨɦ ɜɢɛɨɪɭ ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ. Ⱦɟɳɨ ɿɧɲɢɣ ʀɯ 
ɜɢɛɿɪ ɦɨɠɧɚ ɡɚɛɟɡɩɟɱɢɬɢ ɩɿɞɜɢɳɟɧɧɹɦ ɟɮɟɤɬɢɜɧɨɫɬɿ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɩɪɨɝɪɚɦ ɿ ɧɚ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɚɯ. Ɂɨɤɪɟɦɚ, ɪɨɡɝɥɹɧɟɦɨ ɩɪɨɛɥɟɦɭ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɭɧɤɰɿɣ ɡɿ ɫɤɥɚɞɨɜɢɦ ɪɟɡɭɥɶɬɚɬɨɦ, ɨɫɤɿɥɶɤɢ ɬɭɬ є ɜɚɠɥɢɜɢɣ 
ɟɥɟɝɚɧɬɧɢɣ ɪɨɡɜ’ɹɡɨɤ. 

Ɉɞɧɚ ɡ ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɳɨ ɞɚє 
ɦɨɠɥɢɜɿɫɬɶ ɹɫɧɨ ɨɩɢɫɚɬɢ ɨɛɱɢɫɥɟɧɧɹ ɧɚ ɰɿɣ ɦɨɜɿ – ɩɪɨɫɬɨɬɚ ɫɟɦɚɧɬɢɤɢ ɦɨɜɢ. 
ȼɟɥɢɤɚ ɩɟɪɟɜɚɝɚ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ ɜ ɬɨɦɭ, ɳɨ ɬɭɬ є ɤɿɥɶɤɚ ɨɫɧɨɜɧɢɯ 
ɩɨɧɹɬɶ, ɤɨɠɧɟ ɡ ɹɤɢɯ ɦɚє ɩɪɨɫɬɭ ɫɟɦɚɧɬɢɤɭ. Ɂɨɤɪɟɦɚ, ɫɟɦɚɧɬɢɤɚ ɧɚɲɨʀ ɦɨɜɢ 
ɪɨɡɭɦɿєɬɶɫɹ ɜ ɬɟɪɦɿɧɚɯ ɡɧɚɱɟɧɶ, ɹɤɿ ɦɚɸɬɶ ɜɢɪɚɡɢ, ɚɥɟ ɚɠ ɧɿɹɤ ɧɟ ɜ ɬɟɪɦɿɧɚɯ 
ɞɿɣ ɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ. Ⱥɥɟ ɡ ɩɪɚɤɬɢɱɧɨɝɨ ɩɨɝɥɹɞɭ ɛɭɥɨ ɛ 
ɫɩɪɚɜɟɞɥɢɜɿɲɟ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɫɬɪɨɝɨ ɮɭɧɤɰɿɣɧɚ ɦɨɜɚ є ɧɚɞɡɜɢɱɚɣɧɨ 
ɟɥɟɦɟɧɬɚɪɧɨɸ ɿ ɞɟɹɤɿ ʀʀ ɪɨɡɲɢɪɟɧɧɹ ɡɧɚɱɧɨ ɛ ɩɿɞɜɢɳɢɥɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɿ 
ɹɫɧɿɫɬɶ ɞɟɹɤɢɯ ɤɥɚɫɿɜ ɜɢɪɚɯɭɜɚɧɶ. Ɉɱɟɜɢɞɧɨ, ɧɟɨɛɯɿɞɧɨ ɪɨɡɪɿɡɧɹɬɢ ɫɭɬɨ 
ɫɢɧɬɚɤɫɢɱɧɿ ɪɨɡɲɢɪɟɧɧɹ ɿ ɪɨɡɲɢɪɟɧɧɹ, ɹɤɿ ɜɢɦɚɝɚɸɬɶ ɡɦɿɧɢ ɫɟɦɚɧɬɢɤɢ ɦɨɜɢ. 
Ɂɦɿɧɚ ɫɟɦɚɧɬɢɤɢ ɜɢɦɚɝɚє ɨɛɟɪɟɠɧɨɫɬɿ, ɨɫɤɿɥɶɤɢ ɰɟ ɭɫɤɥɚɞɧɸє ɪɨɡɭɦɿɧɧɹ 
(ɹɫɧɿɫɬɶ) ɜɠɟ ɜɿɞɥɚɝɨɞɠɟɧɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ. Ɍɟ, ɳɨ ɫɢɧɬɚɤɫɢɱɧɟ 
ɪɨɡɲɢɪɟɧɧɹ ɞɚє ɡɦɨɝɭ ɩɿɞɜɢɳɢɬɢ ɹɫɧɿɫɬɶ ɜɢɪɚɡɿɜ, ɩɪɨɞɟɦɨɧɫɬɪɭєɦɨ ɧɚ 
ɩɪɢɤɥɚɞɿ ɮɭɧɤɰɿɣ ɡɿ ɫɤɥɚɞɨɜɢɦ ɪɟɡɭɥɶɬɚɬɨɦ. 

 
6.6.3. Ɋɨɡɲɢɪɟɧɧɹ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥьɧɨʀ ɦɨɜɢ 

Ɋɨɡɲɢɪɢɦɨ ɧɚɲɭ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɭ ɦɨɜɭ, ɞɚɸɱɢ ɡɦɨɝɭ ɮɭɧɤɰɿɹɦ 
ɜɢɞɚɜɚɬɢ ɫɤɥɚɞɨɜɿ ɪɟɡɭɥɶɬɚɬɢ. Ȼɭɞɟɦɨ ɜɜɚɠɚɬɢ ɩɪɚɜɢɥɶɧɢɦɢ ɜɢɪɚɡɚɦɢ ɫɩɢɫɤɢ 
ɩɪɚɜɢɥɶɧɢɯ ɜɢɪɚɡɿɜ, ɹɤɿ ɩɨɦɿɳɟɧɿ ɜ ɤɭɬɨɜɿ ɞɭɠɤɢ. Ɍɚɤ, ɜɢɪɚɡ < ɟ1, ɟ2, ..., ɟk > є 
ɩɪɚɜɢɥɶɧɢɦ, ɹɤɳɨ ɩɪɚɜɢɥɶɧɢɦɢ є ɜɢɪɚɡɢ ɟ1, ɟ2, ..., ɟk. Ⱦɪɭɝɟ ɪɨɡɲɢɪɟɧɧɹ ɬɟ, 
ɳɨ ɭ ɥɿɜɿɣ ɱɚɫɬɢɧɿ ɥɨɤɚɥɶɧɢɯ ɮɨɪɦ ɞɨɡɜɨɥɢɦɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɟ ɥɢɲɟ 
ɩɪɨɫɬɿ ɡɦɿɧɧɿ, ɚɥɟ ɣ ɫɩɢɫɨɤ ɿɞɟɧɬɢɮɿɤɚɬɨɪɿɜ, ɹɤɿ ɩɨɦɿɳɟɧɿ ɜ ɤɜɚɞɪɚɬɧɿ ɞɭɠɤɢ. 
ɋɩɨɫɿɛ ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɶɨɝɨ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɪɨɡɲɢɪɟɧɧɹ ɞɟɦɨɧɫɬɪɭє ɩɪɢɤɥɚɞ 

   

{ ɇȿɏȺɃ f=(x,y) <ɯ ɡɚɥ ɭ, ɯ ɞɿɥ ɭ> 

  { ɇȿɏȺɃ <r, d>=f(u, v)}} 
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Ɍɨɛɬɨ ɬɭɬ ɫɩɢɫɨɤ ɡɧɚɱɟɧɶ f ɬɨɱɧɨ ɛɭɞɟ ɫɤɨɩɿɣɨɜɚɧɢɣ ɜ ɫɩɢɫɨɤ ɡɦɿɧɧɢɯ ɿ 
ɜɧɭɬɪɿɲɧɿɣ ɛɥɨɤ ɡɜ’ɹɠɟ ɡ r ɡɧɚɱɟɧɧɹ u ɡɚɥ v, u ɡ d – ɡɧɚɱɟɧɧɹ u ɞɿɥ v. ɐɟ ɫɭɬɨ 
ɫɢɧɬɚɤɫɢɱɧɟ ɪɨɡɲɢɪɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɰɶɨɝɨ ɪɟɡɭɥɶɬɚɬɭ ɦɢ ɦɨɝɥɢ ɛ ɞɨɫɹɝɧɭɬɢ, 
ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɨɩɟɪɚɰɿɸ cons: 

   

   { ɇȿɏȺɃ f=(x,y) cons(ɯ ɡɚɥ ɭ, cons(ɯ ɰɿɥ ɭ), NIL 

  { ɇȿɏȺɃ S=f(u, v) 

  { ɇȿɏȺɃ r=car(S) i d=car(cdr(S))}}}. 
Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɿʀ ɬɨɝɨ, ɧɚɫɤɿɥɶɤɢ ɡɪɨɫɥɚ ɹɫɧɿɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɜɢɪɚɡɿɜ 

ɩɪɢ ɬɚɤɨɦɭ ɪɨɡɲɢɪɟɧɧɿ, ɪɨɡɝɥɹɧɟɦɨ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɜɢɡɧɚɱɟɧɧɹ ɩɨɪɨɡɪɹɞɧɨɝɨ 
ɫɤɥɚɞɚɧɧɹ ɡ ɩɟɪɟɧɨɫɨɦ ɨɞɢɧɢɰɿ. ɇɟɯɚɣ ɦɚєɦɨ ɮɭɧɤɰɿɸ, ɹɤɚ ɩɿɞɫɭɦɨɜɭє ɬɪɢ 
ɱɢɫɥɚ ɩɨ ɦɨɞɭɥɸ m: 

   

ɫɭɦ1(ɚ, ɜ, ɫ)=<(a+b+c) ɞɿɥ m, <(a+ɜ+ɫ) ɡɚɥ m> 

 
Ɍɭɬ ɚ, ɜ – ɰɢɮɪɢ, ɳɨ ɩɿɞɫɭɦɨɜɭɸɬɶɫɹ ɿ ɧɟ ɩɟɪɟɜɢɳɭɸɬɶ m, ɫ – ɨɞɢɧɢɰɹ 

ɩɟɪɟɧɨɫɭ. Ɋɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿʀ ɫɭɦ1 – ɰɟ ɩɚɪɚ ɡɧɚɱɟɧɶ, ɞɟ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ 
ɰɢɮɪɢ ɩɟɪɟɧɨɫɭ ɡ ɰɶɨɝɨ ɪɨɡɪɹɞɭ ɿ ɰɢɮɪɢ ɫɭɦɢ. Ɍɟɩɟɪ ɩɨɛɭɞɭєɦɨ ɮɭɧɤɰɿɸ ɫɭɦ 

N(a, ɜ), ɹɤɚ ɜ ɹɤɨɫɬɿ ɚɪɝɭɦɟɧɬɿɜ ɜɢɞɚє ɹɤ ɪɟɡɭɥɶɬɚɬ ɫɩɢɫɨɤ ɰɢɮɪ ɫɭɦɢ ɿ 
ɤɿɧɰɟɜɭ ɰɢɮɪɭ ɩɟɪɟɧɨɫɭ. ȼɢɡɧɚɱɟɧɧɹ є ɨɱɟɜɢɞɧɢɦ ɿ ɦɚє ɜɢɝɥɹɞ: 

 

  ɫɭɦN(x,y)ɹɤɳɨ cdr(x)=NIL ɬɨ cdr(y))  

    ɿɧɚɤɲɟ ɫɭɦ1(ɫar(x), car(y)), 0)  

           ɿɧɚɤɲɟ {ɧɟɯɚɣ <ci, S>=ɫɭɦN(cdr(x), cdr(y)) 

      {ɧɟɯɚɣ <c0, S>=ɫɭɦ1(car(x), car(y), ci) 

           <c0, cons(d,S)>}} 

 

əɤɳɨ ɜ ɫɩɢɫɤɚɯ ɯ ɿ ɭ ɥɢɲɟ ɩɨ ɨɞɧɿɣ ɰɢɮɪɿ, ɬɨ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɫɭɦ1 ɡ 
ɰɢɮɪɨɸ ɩɟɪɟɧɨɫɭ, ɳɨ ɞɨɪɿɜɧɸє 0. ȱɧɚɤɲɟ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɭɦN(x), ɳɨɛ 
ɫɤɢɧɭɬɢ ɜɫɿ ɰɢɮɪɢ, ɤɪɿɦ ɫɬɚɪɲɢɯ, ɿ ɨɬɪɢɦɚɬɢ ɰɢɮɪɢ ɩɟɪɟɧɨɫɭ ɫɿ ɿ ɫɭɦɭ S. 
ɉɨɬɿɦ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɭɦ1, ɳɨɛ ɨɞɟɪɠɚɬɢ ɫɭɦɭ ɰɢɮɪ ɧɚɣɫɬɚɪɲɨɝɨ 
ɪɨɡɪɹɞɭ ɿ ɰɢɮɪɭ ɩɟɪɟɧɨɫɭ ɜ ɫɬɚɪɲɢɣ ɪɨɡɪɹɞ ɫɿ ɿ ɨɬɪɢɦɚɬɢ ɰɢɮɪɭ ɩɟɪɟɧɨɫɭ ɡɿ 
ɫɬɚɪɲɨɝɨ ɪɨɡɪɹɞɭ ɫ0. ɋɬɚɪɲɚ ɰɢɮɪɚ ɫɭɦɢ є d, ɬɨɦɭ ɜɟɫɶ ɫɩɢɫɨɤ ɫɤɥɚɞɚɧɧɹ 
ɰɢɮɪ ɯ ɿ ɭ ɨɬɪɢɦɭєɬɶɫɹ ɲɥɹɯɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɩɟɪɚɰɿʀ cons ɞɨ d ɿ S. 

Ȼɟɡɫɭɦɧɿɜɧɨ, ɦɨɠɧɚ ɧɚɩɢɫɚɬɢ ɰɸ ɩɪɨɝɪɚɦɭ, ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɪɨɡɲɢɪɟɧɧɹ ɦɨɜɢ. Ⱦɪɭɝɨɸ ɚɥɶɬɟɪɧɚɬɢɜɨɸ ɦɨɠɟ ɛɭɬɢ 
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ɪɟɚɥɿɡɚɰɿɹ ɞɜɨɯ ɮɭɧɤɰɿɣ, ɨɞɧɚ ɡ ɹɤɢɯ ɜɢɪɚɯɨɜɭє ɩɟɪɟɧɨɫɢ, ɚ ɞɪɭɝɚ – ɫɭɦɢ ɜɿɞ 
ɫɩɢɫɤɿɜ ɡɚɞɚɧɧɹ ɰɢɮɪ ɩɨ ɦɨɞɭɥɸ m. ɏɨɱ ɹɫɧɿɫɬɶ ɬɚɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ, 
ɦɨɠɥɢɜɨ ɧɟ ɡɦɟɧɲɭєɬɶɫɹ, ɚɥɟ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɧɚɱɧɨ ɩɨɝɿɪɲɢɬɶɫɹ, ɨɫɤɿɥɶɤɢ 
ɩɨɬɪɿɛɧɨ ɛɭɞɟ ɛɚɝɚɬɨɤɪɚɬɧɨ ɩɨɜɬɨɪɢɬɢ ɜɢɪɚɯɭɜɚɧɧɹ ɨɞɧɢɯ ɿ ɬɢɯ ɫɚɦɢɯ 
ɩɟɪɟɧɨɫɿɜ ɭ ɦɨɥɨɞɲɢɯ ɪɨɡɪɹɞɚɯ ɞɥɹ ɤɨɠɧɨʀ ɡ ɩɿɞɮɭɧɤɰɿɣ.  

Ɋɨɡɝɥɹɧɟɦɨ ɬɪɟɬɿɣ ɜɚɪɿɚɧɬ, ɤɨɥɢ ɧɟ ɩɨɬɪɿɛɧɨ ɪɨɡɲɢɪɸɜɚɬɢ ɦɨɜɭ, ɹɤɢɣ є 
ɞɨɜɨɥɿ ɤɨɧɤɭɪɟɧɬɨɡɞɚɬɧɢɣ ɜ ɪɨɡɭɦɿɧɧɿ ɹɫɧɨɫɬɿ ɩɪɟɞɫɬɚɜɥɟɧɧɹ. 

Ʉɨɠɧɭ ɡ ɮɭɧɤɰɿɣ ɫɭɦ1 ɿ ɫɭɦN ɪɨɡɲɢɪɸєɦɨ ɜɜɟɞɟɧɧɹɦ ʀʀ ɹɤ ɩɚɪɚɦɟɬɪɚ 
ɮɭɧɤɰɿʀ f, ɹɤɭ ɧɚɡɜɟɦɨ ɩɪɨɞɨɜɠɟɧɧɹɦ. Ɍɚɤ, ɜɢɤɥɢɤ ɫɭɦN(x, y, f) ɨɡɧɚɱɚє 
ɫɤɥɚɞɚɧɧɹ ɫɩɢɫɤɿɜ ɯ ɿ ɭ ɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɭɧɤɰɿʀ f ɞɨ ɰɶɨɝɨ ɪɟɡɭɥɶɬɚɬɭ. 

ɉɪɢɪɨɞɧɨ, ɳɨ ɮɭɧɤɰɿɹ ɩɪɨɞɨɜɠɟɧɧɹ f ɜɢɦɚɝɚє ɞɜɨɯ ɩɚɪɚɦɟɬɪɿɜ, 
ɜɿɞɩɨɜɿɞɧɨ ɡɧɚɱɟɧɧɹ ɰɢɮɪɢ ɩɟɪɟɧɨɫɭ ɿ ɫɩɢɫɤɭ ɰɢɮɪ ɫɭɦɢ. ɇɨɜɟ ɜɢɡɧɚɱɟɧɧɹ 
ɦɚɬɢɦɟ ɜɢɝɥɹɞ: 

 

 ɫɭɦ1(ɚ, ɜ, ɫ, f)f((a+ɜ+ɫ) ɞɿɥ m, (a+ɜ+ɫ) ɡɚɥ m) 

 cɭɦɚ(x, y, f)ɹɤɳɨ cdr(x)=NIL ɬɨ ɫɭɦ1(car(x)), car(y), 0, f) 

        ɿɧɚɤɲɟ ɫɭɦN(cdr(x), cdr(y),  

        {(ci, S) ɫɭɦ1(car(x), car(y), ci, 

        {(c0, d) f(c0, cons(d, S))})}) 

 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɮɚɤɬɢɱɧɟ ɩɪɨɞɨɜɠɟɧɧɹ, ɹɤɟ ɡɚɦɿɧɸє ɜɤɥɚɞɟɧɿ ɜɢɤɥɢɤɢ 

ɫɭɦ1 ɿ ɫɭɦN, ɡɚɩɢɫɚɧɟ ɹɤ -ɜɢɪɚɡɢ ɡ ɮɨɪɦɚɥɶɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɹɤɿ ɦɚɸɬɶ ɬɿ 
ɫɚɦɿ ɿɦɟɧɚ (ɿ ɜɢɤɨɧɭɸɬɶ ɬɭ ɫɚɦɭ ɪɨɥɶ), ɳɨ ɜɿɞɩɨɜɿɞɧɿ ɥɨɤɚɥɶɧɿ ɜɢɡɧɚɱɟɧɧɹ ɜ 
ɩɨɩɟɪɟɞɧɿɣ ɩɪɨɝɪɚɦɿ ɡ ɤɭɬɨɜɢɦɢ ɞɭɠɤɚɦɢ. ɐɸ ɩɪɨɝɪɚɦɭ ɦɨɠɧɚ ɜɜɚɠɚɬɢ 
ɞɨɫɬɚɬɧɶɨ ɤɨɧɤɭɪɟɧɬɧɨɸ ɡ ɩɨɩɟɪɟɞɧɶɨɸ ɡɚ ɟɮɟɤɬɢɜɧɿɫɬɸ, ɚɥɟ ɜɨɧɚ ɜɬɪɚɱɚє 
ɹɫɧɿɫɬɶ ɱɟɪɟɡ ɜɜɟɞɟɧɟ ɩɪɨɞɨɜɠɟɧɧɹ, ɚ ɬɨɦɭ є ɦɟɧɲ ɩɪɢɜɚɛɥɢɜɨɸ.  

  
6.6.4. ɒɥɹɯɢ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥьɧɢɯ ɦɨɜ 

ɉɪɢɧɰɢɩɨɜɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɿɜ є ɬɟ, ɳɨ ɜɨɧɢ 
ɡɛɟɪɿɝɚɸɬɶ ɜɢɪɚɯɭɜɚɧɿ ɡɧɚɱɟɧɧɹ ɜ ɤɨɦɿɪɤɚɯ ɩɚɦ’ɹɬɿ, ɱɚɫ ɜɿɞ ɱɚɫɭ ɡɚɦɿɧɸɸɱɢ ʀɯ 
ɜɦɿɫɬ ɚɛɨ ɩɟɪɟɡɚɩɢɫɭɸɱɢ ʀɯ. ɐɹ ɜɥɚɫɬɢɜɿɫɬɶ ɜɿɞɨɛɪɚɠɟɧɚ ɜ ɤɨɧɫɬɪɭɤɰɿʀ 
ɩɪɢɫɜɨєɧɧɹ, ɹɤɚ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɬɪɚɞɢɰɿɣɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Є ɳɟ ɨɞɢɧ 
ɚɫɩɟɤɬ ɪɟɚɥɶɧɢɯ ɦɚɲɢɧ, ɡɚɜɞɹɤɢ ɹɤɨɦɭ ɬɪɚɞɢɰɿɣɧɿ ɦɨɜɢ ɟɮɟɤɬɢɜɧɿɲɿ, 
ɩɨɪɿɜɧɹɧɨ ɡ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɦɨɜɚɦɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɐɟ ɩɨɧɹɬɬɹ ɞɨɫɬɭɩɭ ɞɨ 
ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ ɡɚ ɞɨɩɨɦɨɝɨɸ ɿɧɞɟɤɫɭɜɚɧɧɹ. ȼ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɮɭɧɤɰɿɨɧɚɥɶɧɿ 
ɩɪɨɝɪɚɦɢ ɧɟ ɦɨɠɭɬɶ ɞɨɫɹɝɧɭɬɢ ɬɚɤɨʀ ɫɚɦɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɧɚ ɫɭɱɚɫɧɢɯ 

 

 

 

 

 

 

 

 

 

 



365 

ɤɨɦɩ’ɸɬɟɪɚɯ, ɹɤ ɩɪɨɝɪɚɦɢ ɚɥɝɨɪɢɬɦɿɱɧɢɦɢ ɦɨɜɚɦɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ɇɨɠɧɚ 
ɜɤɚɡɚɬɢ, ɩɪɢɧɚɣɦɧɿ, ɬɪɢ ɜɢɯɨɞɢ ɡ ɬɚɤɨʀ ɫɢɬɭɚɰɿʀ: 

1) ɩɪɢ ɧɟɝɨɬɨɜɧɨɫɬɿ ɡɦɢɪɢɬɢɫɹ ɡ ɞɟɹɤɨɸ ɜɬɪɚɬɨɸ ɟɮɟɤɬɢɜɧɨɫɬɿ (ɩɪɢ 
ɜɢɝɪɚɲɿ ɜ ɹɤɨɫɬɿ ɿ ɟɥɟɝɚɧɬɧɨɫɬɿ ɩɪɨɝɪɚɦɢ) ɜɿɞɦɨɜɢɬɢɫɹ ɜɿɞ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɩɪɨɝɪɚɦ; 

2) ɪɨɡɪɨɛɥɹɬɢ ɦɟɬɨɞɢ ɨɪɝɚɧɿɡɚɰɿʀ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɬɚɤ, ɳɨɛ ʀɯ 
ɜɢɪɚɡɧɿɫɬɶ ɿ ɹɫɧɿɫɬɶ ɩɨєɞɧɭɜɚɥɢɫɹ ɡ ɟɮɟɤɬɢɜɧɿɫɬɸ, ɫɩɿɜɦɿɪɧɨɸ ɡ ɩɪɨɝɪɚɦɚɦɢ, 
ɧɚɩɢɫɚɧɢɦɢ ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɨɜɚɯ ɩɪɨɝɪɚɦɭɜɚɧɧɹ; 

3) ɩɟɪɟɛɭɞɭɜɚɬɢ ɫɬɪɭɤɬɭɪɭ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɿɜ ɬɚɤ, ɳɨɛ ɜɨɧɢ 
ɜɿɞɩɨɜɿɞɚɥɢ ɰɿɥɹɦ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ.  

Ɂ ɩɟɜɧɨɝɨ ɩɨɝɥɹɞɭ ɤɨɠɟɧ ɡ ɰɢɯ ɩɿɞɯɨɞɿɜ ɦɚє ɩɪɚɜɨ ɧɚ ɿɫɧɭɜɚɧɧɹ. 
Ɉɩɟɪɚɰɿɹ ɩɪɢɫɜɨєɧɧɹ є ɬɿɫɧɨ ɩɨɜ’ɹɡɚɧɚ ɡɿ ɡɜ’ɹɡɭɜɚɧɧɹɦ ɡɧɚɱɟɧɧɹ ɡɿ 

ɡɦɿɧɧɨɸ ɭ ɮɭɧɤɰɿɨɧɚɥɶɧɿɣ ɦɨɜɿ. Ɇɨɠɧɚ ɩɨɤɚɡɚɬɢ, ɳɨ ɛɭɞɶ-ɹɤɚ ɩɪɨɝɪɚɦɚ, ɞɟ є 
ɨɩɟɪɚɰɿɹ ɩɪɢɫɜɨєɧɧɹ ɡɦɿɧɧɿɣ ɩɟɜɧɨɝɨ ɡɧɚɱɟɧɧɹ, ɦɨɠɟ ɛɭɬɢ ɬɪɚɧɫɮɨɪɦɨɜɚɧɚ ɭ 
ɮɭɧɤɰɿɨɧɚɥɶɧɭ ɩɪɨɝɪɚɦɭ. Ɍɨɞɿ ɬɚɤɚ ɮɭɧɤɰɿɣɧɚ ɩɪɨɝɪɚɦɚ ɡ ɩɟɜɧɢɦɢ 
ɨɛɦɟɠɟɧɧɹɦɢ ɧɚ ʀʀ ɫɬɪɭɤɬɭɪɭ ɦɨɠɟ ɛɭɬɢ ɫɤɨɦɩɿɥɶɨɜɚɧɚ ɜ ɩɪɨɝɪɚɦɭ ɡ 
ɩɪɢɫɜɨєɧɧɹɦ. Ɉɬɠɟ, ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɦɨɜɢ ɧɟ 
ɜɢɤɥɸɱɚɸɬɶ ɦɨɠɥɢɜɨɫɬɿ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɿɜ. 
Ⱥɥɟ ɰɟ ɥɢɲɟ ɱɚɫɬɢɧɚ ɩɪɨɛɥɟɦɢ, ɨɫɤɿɥɶɤɢ ɨɩɟɪɚɰɿɹ ɩɪɢɫɜɨєɧɧɹ ɡɧɚɱɟɧɧɹ 
ɟɥɟɦɟɧɬɚ ɦɚɫɢɜɭ ɜɢɞɭ 

  ɚ[i]:=1 

  ɚ[i+1]:=ɚ[i]+1 

ɿɫɬɨɬɧɨ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɨɩɟɪɚɰɿʀ ɩɪɢɫɜɨєɧɧɹ ɡɧɚɱɟɧɧɹ ɩɪɨɫɬɿɣ ɡɦɿɧɧɿɣ. ɍ 
ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿɣ ɦɨɜɿ ɜɿɞɫɭɬɧє ɩɨɧɹɬɬɹ ɜɢɪɚɯɭɜɚɧɧɹ ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɞɿɣ 
ɿ ɡ ɦɚɫɢɜɚɦɢ ɩɨɜɨɞɹɬɶɫɹ ɹɤ ɡ ɰɿɥɢɦɢ ɦɚɫɢɜɚɦɢ ɡɧɚɱɟɧɶ. Ɉɫɧɨɜɧɢɦɢ 
ɨɩɟɪɚɰɿɹɦɢ ɧɚɞ ɦɚɫɢɜɚɦɢ є ɨɩɟɪɚɰɿɹ ɿɧɞɟɤɫɭɜɚɧɧɹ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɡɧɚɱɟɧɧɹ 
ɤɨɦɩɨɧɟɧɬɢ ɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɧɨɜɨɝɨ ɡɧɚɱɟɧɧɹ ɦɚɫɢɜɭ ɿɡ ɫɬɚɪɨɝɨ. əɤɳɨ ɚ – 
ɡɧɚɱɟɧɧɹ ɦɚɫɢɜɭ, ɿ – ɣɨɝɨ ɿɧɞɟɤɫ, ɯ – ɡɧɚɱɟɧɧɹ, ɬɨ ɡɚɩɢɫ 

  ɨɛɧɨɜɢɬɢ (ɚ, ɿ, ɯ) 
ɨɡɧɚɱɚє ɡɛɟɪɟɠɟɧɧɹ ɡɧɚɱɟɧɧɹ ɦɚɫɢɜɭ ɚ ɡɿ ɡɦɿɧɧɨɸ ɣɨɝɨ ɿ - ɜɨʀ ɤɨɦɩɨɧɟɧɬɢ ɧɚ 
ɡɧɚɱɟɧɧɹ ɯ. Ⱥ ɜɢɪɚɡ 

  ɨɛɧɨɜɢɬɢ (ɚ, ɿ, a[j]), j, ɚ[i]) 
ɨɡɧɚɱɚє ɡɚɦɿɧɭ ɦɿɫɰɹɦɢ ɡɧɚɱɟɧɶ ɿ-ɝɨ ɿ j-ɝɨ ɟɥɟɦɟɧɬɿɜ ɦɚɫɢɜɭ ɚ. 

Ɍɨɦɭ ɩɪɨɛɥɟɦɚ ɤɨɪɟɤɰɿʀ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɩɪɚɜɢɥɶɧɨɫɬɿ ɮɭɧɤɰɿʀ ɨɛɧɨɜɢɬɢ є 
ɞɨɜɨɥɿ ɫɤɥɚɞɧɨɸ ɩɪɢ ɜɪɚɯɭɜɚɧɧɿ ɬɨɝɨ, ɳɨ ɨɞɧɟ ɿ ɬɟ ɫɚɦɟ ɡɧɚɱɟɧɧɹ ɦɚɫɢɜɭ 
ɦɨɠɟ ɦɚɬɢ ɪɿɡɧɿ ɿɦɟɧɚ. Ɉɩɟɪɚɰɿɹ ɨɧɨɜɥɟɧɧɹ ɡɧɚɱɟɧɶ ɦɚɫɢɜɭ ɜɢɦɚɝɚє 
ɛɚɝɚɬɨɤɪɚɬɧɨɝɨ ɤɨɩɿɸɜɚɧɧɹ ɰɢɯ ɡɧɚɱɟɧɶ. ȼɢɧɢɤɚє ɡɚɩɢɬɚɧɧɹ: ɱɢ ɦɨɠɧɚ 
ɜɢɛɪɚɬɢ ɬɚɤɭ ɫɬɪɭɤɬɭɪɭ ɞɚɧɢɯ, ɳɨɛ ɰɿɥɤɨɦ ɚɛɨ ɱɚɫɬɤɨɜɨ ɭɧɢɤɧɭɬɢ ɰɢɯ 
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ɤɨɩɿɸɜɚɧɶ? ɉɪɨɛɥɟɦɢ ɧɟ ɜɢɧɢɤɚє, ɹɤɳɨ ɞɥɹ ɰɢɯ ɰɿɥɟɣ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɨɩɟɪɚɰɿɸ cons, ɨɫɤɿɥɶɤɢ ɫɬɪɭɤɬɭɪɢ, ɹɤɿ є ɤɨɦɩɨɧɟɧɬɚɦɢ cons ɧɟ ɤɨɩɿɸɸɬɶɫɹ, ɚ 
ɡɛɟɪɿɝɚɸɬɶɫɹ ɥɢɲɟ ɜɤɚɡɿɜɧɢɤɢ ɧɚ ɧɢɯ ɜ ɫɬɪɭɤɬɭɪɿ, ɹɤɚ є ɪɟɡɭɥɶɬɚɬɨɦ cons. Ⱥɥɟ 
ɧɟ ɯɨɬɿɥɨɫɹ ɛ ɬɚɤ ɩɪɟɞɫɬɚɜɥɹɬɢ ɪɟɚɥɿɡɚɰɿɸ ɡɧɚɱɟɧɶ ɦɚɫɢɜɿɜ, ɨɫɤɿɥɶɤɢ 
ɜɬɪɚɱɚєɬɶɫɹ ɨɫɧɨɜɧɚ ɩɟɪɟɜɚɝɚ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɿɜ – ɦɨɠɥɢɜɿɫɬɶ 
ɿɧɞɟɤɫɭɜɚɧɧɹ. Ⱦɿɣɫɧɨ, ɩɪɢ ɩɨɫɥɿɞɨɜɧɨɦɭ ɞɨɫɬɭɩɿ ɜ ɥɿɧɿɣɧɢɯ ɫɩɢɫɤɚɯ ɱɚɫ 
ɞɨɫɬɭɩɭ ɞɨ ɿ-ɝɨ ɟɥɟɦɟɧɬɚ ɩɪɨɩɨɪɰɿɣɧɢɣ ɞɨ ɤɿɥɶɤɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɿ. ȼɨɞɧɨɱɚɫ 
ɩɪɢ ɪɨɡɬɚɲɭɜɚɧɧɿ ɦɚɫɢɜɭ ɜ ɤɨɦɿɪɤɚɯ ɩɚɦ’ɹɬɿ ɨɞɧɨɱɚɫɧɨ ɞɨɫɬɭɩɧɢɣ ɛɭɞɶ-ɹɤɢɣ 
ɟɥɟɦɟɧɬ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɩɨɡɢɰɿʀ. Ɇɨɠɧɚ ɦɚɫɢɜɢ ɩɨɞɚɬɢ ɭ ɜɢɝɥɹɞɿ ɛɿɧɚɪɧɨɝɨ 
ɞɟɪɟɜɚ; ɱɚɫ ɞɨɫɬɭɩɭ ɞɨ ɟɥɟɦɟɧɬɚ ɩɪɨɩɨɪɰɿɣɧɢɣ ln2n. Ɍɢɦ ɧɟ ɦɟɧɲɟ ɰɟ є 
ɧɟɩɨɪɿɜɧɹɧɧɢɦ ɡ ɨɞɢɧɢɰɟɸ ɱɚɫɭ ɞɨɫɬɭɩɭ, ɹɤɚ ɧɟɨɛɯɿɞɧɚ ɩɪɢ ɟɥɟɦɟɧɬɚɪɧɨɦɭ 
ɨɧɨɜɥɟɧɧɿ ɜ ɨɩɟɪɚɬɨɪɿ ɚ[i]:=x. 

Ɏɭɧɤɰɿɨɧɚɥɶɧɿ ɦɨɜɢ ɡɚ ɟɮɟɤɬɢɜɧɿɫɬɸ ɧɚ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɚɯ ɧɟ 
ɦɨɠɭɬɶ ɤɨɧɤɭɪɭɜɚɬɢ ɡ ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɨɜɚɦɢ, ɹɤɳɨ ɟɮɟɤɬɢɜɧɿɫɬɶ є 
ɚɛɫɨɥɸɬɧɨɸ ɜɢɦɨɝɨɸ. Ɉɞɧɚɤ ɩɪɨɝɪɚɦɢ, ɧɚɩɢɫɚɧɿ ɡ ɟɥɟɦɟɧɬɧɢɦ ɩɪɢɫɜɨєɧɧɹɦ 
ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ ɡɧɚɱɟɧɶ, є ɩɪɨɝɪɚɦɚɦɢ ɧɢɡɶɤɨɝɨ ɪɿɜɧɹ. ȼɢɦɚɝɚɸɬɶ ɡɧɚɱɧɢɯ 
ɡɭɫɢɥɶ ɞɥɹ ʀɯ ɩɨɛɭɞɨɜɢ, ɚ ɬɨɦɭ є ɜɚɠɤɢɦɢ ɞɥɹ ɩɪɚɜɢɥɶɧɨʀ ɿɧɬɟɪɩɪɟɬɚɰɿʀ. 

ɉɿɞɜɢɳɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɤɨɦɩ’ɸɬɟɪɿɜ ɬɚ ɦɿɫɬɤɨɫɬɿ ʀɯ ɩɚɦ’ɹɬɿ ɧɚ 
ɫɭɱɚɫɧɨɦɭ ɟɬɚɩɿ ɪɨɛɢɬɶ ɞɨɫɬɭɩɧɢɦɢ ɪɹɞ ɜɚɠɥɢɜɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ 
ɩɪɢɤɥɚɞɧɨɝɨ ɯɚɪɚɤɬɟɪɭ. Ⱥɥɟ ɹɤɿɫɧɨɝɨ ɫɬɪɢɛɤɚ ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɦɨɜ ɦɨɠɧɚ ɨɱɿɤɭɜɚɬɢ ɥɢɲɟ ɡ ɩɨɹɜɨɸ ɤɨɦɩ’ɸɬɟɪɿɜ ɧɨɜɨʀ ɚɪɯɿɬɟɤɬɭɪɢ, ɹɤɚ 
ɨɪɿєɧɬɨɜɚɧɚ ɧɟ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ, ɚ ɧɚ ɨɫɨɛɥɢɜɨɫɬɿ ɫɚɦɨʀ 
ɦɨɜɢ, ɹɤɚ ɛɭɞɭєɬɶɫɹ, ɜɢɯɨɞɹɱɢ ɡ ɩɪɢɪɨɞɧɢɯ ɩɨɬɪɟɛ ɤɨɪɢɫɬɭɜɚɱɚ. 

 
6.6.5. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ ɬɚ ɜɩɪɚɜɢ 

1.  əɤɿ ɦɨɠɥɢɜɨɫɬɿ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ? 
2.  Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɩɨɪɨɡɪɹɞɧɨɝɨ ɩɿɞɫɭɦɭɜɚɧɧɹ ɱɢɫɟɥ ɡɚ 

ɦɨɞɭɥɟɦ m, ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɪɨɡɲɢɪɟɧɧɹ ɦɨɜɢ. 
3.  Ⱦɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɨɛɧɨɜɢɬɢ (a, ɿ, x) ɜ ɬɟɪɦɿɧɚɯ ɛɚɡɨɜɢɯ 

ɮɭɧɤɰɿɣ. 
4.  ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ ɩɚɥɿɧɞɪɨɦ(ɯ), ɹɤɚ ɩɟɪɟɜɿɪɹє ɱɢ ɩɨɫɥɿɞɨɜɧɿɫɬɶ 

ɫɢɦɜɨɥɿɜ ɜ ɫɩɢɫɤɭ ɯ є ɟɤɜɿɜɚɥɟɧɬɧɚ ɡɜɨɪɨɬɧɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɰɢɯ ɫɢɦɜɨɥɿɜ. 
Ɂɚɩɪɨɩɨɧɭɜɚɬɢ ɜɚɪɿɚɧɬɢ ɪɟɚɥɿɡɚɰɿʀ ɮɭɧɤɰɿʀ ɧɚ ɨɫɧɨɜɿ ɛɚɡɨɜɢɯ ɮɭɧɤɰɿɣ ɬɚ 
ɲɥɹɯɨɦ ɜɜɟɞɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɩɿɞɮɭɧɤɰɿɣ. ɉɨɪɿɜɧɹɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ, 
ɚɥɝɨɪɢɬɦɿɱɧɭ ɫɤɥɚɞɧɿɫɬɶ ɬɚ ɮɨɪɦɭ ɡɚɩɢɫɭ ɮɭɧɤɰɿɣ ɭ ɰɢɯ ɩɿɞɯɨɞɚɯ. 

5.  ȼɤɚɡɚɬɢ ɩɟɪɫɩɟɤɬɢɜɧɿ ɧɚɩɪɹɦɤɢ ɪɨɡɜɢɬɤɭ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

6.  Ɋɨɡɲɢɪɢɬɢ S-Ʌɿɫɩ, ɜɜɿɜɲɢ ɭɤɪɚʀɧɫɶɤɭ ɚɛɟɬɤɭ ɬɚ ɦɚɥɿ ɥɿɬɟɪɢ. 
Ɂɚɩɪɨɩɨɧɭɜɚɬɢ ɜɚɪɿɚɧɬ ɩɨɛɭɞɨɜɢ ɿɧɬɟɪɩɪɟɬɚɬɨɪɚ. 
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Ɋɨɡɞɿɥ 7. Ʌɚɛɨɪɚɬɨɪɧɿ ɪɨɛɨɬɢ ɜ ɫɟɪɟɞɨɜɢɳɿ Ʌɿɫɩɭ 
7.1. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 7. ɉɪɨɝɪɚɦɭɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɮɭɧɤɰɿɣ ɬɚ ɩɪɨɰɟɞɭɪ 

 

Ɇɟɬɚ: ɋɩɿɜɫɬɚɜɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɬɚ 
ɬɪɚɞɢɰɿɣɧɢɯ ɩɪɨɝɪɚɦ ɦɨɜɚɦɢ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ. 

7.1.1. Ɍɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ 
Ɏɭɧɤɰɿɹ – ɮɭɧɞɚɦɟɧɬɚɥɶɧɟ ɩɨɧɹɬɬɹ ɦɚɬɟɦɚɬɢɤɢ. Ɏɭɧɤɰɿɸ ɦɨɠɧɚ 

ɨɡɧɚɱɢɬɢ ɹɤ ɩɪɚɜɢɥɨ, ɡɝɿɞɧɨ ɡ ɹɤɢɦ ɤɨɠɧɨɦɭ ɟɥɟɦɟɧɬɭ ɞɟɹɤɨɝɨ ɤɥɚɫɭ (ɨɛɥɚɫɬɿ 
ɜɢɡɧɚɱɟɧɧɹ) ɜɿɞɩɨɜɿɞɚє єɞɢɧɢɣ ɟɥɟɦɟɧɬ ɿɧɲɨɝɨ ɤɥɚɫɭ (ɨɛɥɚɫɬɿ ɡɧɚɱɟɧɶ). ȱɫɧɭє 
ɛɚɝɚɬɨ ɫɩɨɫɨɛɿɜ ɨɩɢɫɭ ɩɪɨɫɬɢɯ ɮɭɧɤɰɿɣ: ɝɪɚɮɿɱɧɢɣ, ɬɚɛɥɢɱɧɢɣ, ɚɧɚɥɿɬɢɱɧɢɣ 
ɬɚ ɿɧ. Ʉɨɠɟɧ ɡ ɧɢɯ ɦɚє ɬɨɣ ɧɟɞɨɥɿɤ, ɳɨ ɜɚɠɤɨ ɩɟɪɟɜɿɪɢɬɢ ɧɟɹɜɧɨ ɡɚɞɚɧɭ 
ɜɥɚɫɬɢɜɿɫɬɶ ɨɞɧɨɡɧɚɱɧɨʀ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɨɛɥɚɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɿ ɨɛɥɚɫɬɿ ɡɧɚɱɟɧɶ 
ɮɭɧɤɰɿʀ. Ʉɨɥɢ ɠ ɨɛɥɚɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɧɟɫɤɿɧɱɟɧɧɚ, ɬɨ ɣ ɡɨɜɫɿɦ ɧɟɦɨɠɥɢɜɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɢɳɟɡɝɚɞɚɧɿ ɫɩɨɫɨɛɢ ɨɩɢɫɭ. Ⱦɥɹ ɩɪɢɤɥɚɞɭ, ɮɭɧɤɰɿɹ ɤɜɚɞɪɚɬ 
ɦɚє ɨɛɥɚɫɬɸ ɜɢɡɧɚɱɟɧɧɹ ɤɥɚɫ ɜɫɿɯ ɰɿɥɢɯ ɱɢɫɟɥ, ɚ ɨɛɥɚɫɬɸ ɡɧɚɱɟɧɶ – ɤɥɚɫ ɜɫɿɯ 
ɧɟɜɿɞ'єɦɧɢɯ ɱɢɫɟɥ. Ɉɱɟɜɢɞɧɨ, ɡɨɛɪɚɡɢɬɢ ɰɸ ɜɫɸ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɧɟɦɨɠɥɢɜɨ. 
Ⱥɥɟ ɩɨɜɧɿɫɬɸ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɜɫɸ ɰɸ ɜɿɞɩɨɜɿɞɧɿɫɬɶ, ɧɚɩɢɫɚɜɲɢ ɩɪɚɜɢɥɨ 
(ɨɡɧɚɱɟɧɧɹ): 

ɄȼȺȾɊȺɌ (ɏ) = ɏ*ɏ 

ɉɪɢ ɧɚɩɢɫɚɧɧɿ ɰɶɨɝɨ ɩɪɚɜɢɥɚ ɦɢ ɜɢɤɨɪɢɫɬɚɥɢ ɡɦɿɧɧɭ ɏ ɞɥɹ ɩɨɡɧɚɱɟɧɧɹ 
ɛɭɞɶ-ɹɤɨɝɨ ɟɥɟɦɟɧɬɚ ɡ ɨɛɥɚɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɿ ɡɚɩɢɫɚɥɢ ɩɪɚɜɢɥɨ ɨɛɱɢɫɥɟɧɧɹ 
ɜɿɞɩɨɜɿɞɧɨɝɨ ɟɥɟɦɟɧɬɚ ɡ ɨɛɥɚɫɬɿ ɡɧɚɱɟɧɶ ɭ ɜɢɝɥɹɞɿ ɜɢɪɚɡɭ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭє 
ɰɸ ɡɦɿɧɧɭ. Ɍɚɤɭ ɡɦɿɧɧɭ ɧɚɡɢɜɚɸɬɶ ɩɚɪɚɦɟɬɪɨɦ ɨɡɧɚɱɟɧɧɹ. 

ȼɢɡɧɚɱɟɧɟ ɩɪɚɜɢɥɨ, ɚɛɨ ɨɡɧɚɱɟɧɧɹ, ɹɤɟ ɧɚɜɟɞɟɧɟ ɞɥɹ ɮɭɧɤɰɿʀ 
ɄȼȺȾɊȺɌ, є ɬɢɦ ɫɬɚɧɞɚɪɬɧɢɦ ɫɩɨɫɨɛɨɦ ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɦɨɠɟ ɛɭɬɢ 
ɩɨɞɚɧɚ ɛɭɞɶ-ɹɤɚ ɿɧɲɚ ɮɭɧɤɰɿɹ. 

Ɋɨɡɝɥɹɧɟɦɨ ɞɪɭɝɢɣ ɩɪɢɤɥɚɞ. Ɏɭɧɤɰɿɹ  ɦɚɤɫ, ɳɨ ɡɚɫɬɨɫɨɜɚɧɚ ɞɨ ɩɚɪɢ 
ɱɢɫɟɥ, ɹɤ ɪɟɡɭɥɶɬɚɬ, ɜɢɞɚє  ɧɚɣɛɿɥɶɲɟ ɡ ɧɢɯ. Ɍɚɤ, ɩɪɢɤɥɚɞ  

ɆȺɄɋ(1,3)=3,  ɆȺɄɋ(1,7, -2,5)=1,7 

Ɉɡɧɚɱɟɧɧɹ ɰɿєʀ ɮɭɧɤɰɿʀ ɧɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɨ ɡɚɞɚɬɢ ɱɟɪɟɡ ɞɜɚ ɩɚɪɚɦɟɬɪɢ: 
ɆȺɄɋ(X,Y)  = X,    ɹɤɳɨ ɏ  >  Y  

                         Y,    ɜ ɿɧɲɨɦɭ ɜɢɩɚɞɤɭ 
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Ƚɪɨɦɿɡɞɤɨɫɬɿ ɜ ɨɡɧɚɱɟɧɧɿ ɦɨɠɧɚ ɭɧɢɤɧɭɬɢ, ɹɤɳɨ ɜɢɤɨɪɢɫɬɚɬɢ ɭɦɨɜɧɭ 
ɮɨɪɦɭ  ɹɤɳɨ.....,  ɬɨ......ɿɧɚɤɲɟ,  ɹɤɚ  ɡɭɫɬɪɿɱɚєɬɶɫɹ ɜ ɬɪɚɞɢɰɿɣɧɢɯ ɦɨɜɚɯ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ: 

ɆȺɄɋ(X,Y) = ɹɤɳɨ X > Y ɬɨ ɏ ɿɧɚɤɲɟ Y 

Ɉɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɩɨ ɫɜɨʀɣ ɫɭɬɿ є ɩɪɨɝɪɚɦɨɸ, ɹɤɚ ɫɩɪɢɣɦɚє ɜɯɿɞɧɢɣ 
ɫɢɝɧɚɥ (ʀʀ ɚɪɝɭɦɟɧɬ) ɿ ɜɢɪɨɛɥɹє ɜɢɯɿɞɧɢɣ (ʀʀ ɪɟɡɭɥɶɬɚɬ). ɓɨɛ ɦɚɬɢ ɦɨɠɥɢɜɿɫɬɶ 
ɤɨɧɫɬɪɭɸɜɚɬɢ ɛɿɥɶɲ ɩɨɬɭɠɧɿ ɩɪɨɝɪɚɦɢ, ɧɟɨɛɯɿɞɧɨ ɜɦɿɬɢ ɜɢɡɧɚɱɢɬɢ ɧɨɜɿ 
ɮɭɧɤɰɿʀ ɱɟɪɟɡ ɫɬɚɪɿ. Ɋɨɡɝɥɹɧɟɦɨ, ɧɚɩɪɢɤɥɚɞ, ɬɚɤɟ ɨɡɧɚɱɟɧɧɹ: 

ɇȺɃȻ (X,Y,Z) = ɆȺɄɋ(ɆȺɄɋ(X,Y),Z) 

Ɉɱɟɜɢɞɧɨ, ɞɚɧɚ ɮɭɧɤɰɿɹ ɜɢɡɧɚɱɚє ɦɚɤɫɢɦɚɥɶɧɢɣ ɡ ʀʀ ɬɪɶɨɯ ɚɪɝɭɦɟɧɬɿɜ. 
ɐɟɣ ɩɪɢɤɥɚɞ ɿɥɸɫɬɪɭє ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɣ ɩɪɢɧɰɢɩ ɩɨɛɭɞɨɜɢ ɧɨɜɢɯ ɮɭɧɤɰɿɣ ɿɡ 
ɫɬɚɪɢɯ. ɐɟ ɦɟɬɨɞ ɤɨɦɩɨɡɢɰɿʀ ɮɭɧɤɰɿɣ. ȼɤɥɚɞɟɧɧɹɦ ɨɞɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɮɭɧɤɰɿʀ ɆȺɄɋ ɜ ɿɧɲɟ ɨɬɪɢɦɭєɦɨ ɤɨɦɩɨɡɢɰɿɸ ɮɭɧɤɰɿʀ ɆȺɄɋ ɡ ɫɨɛɨɸ ɠ. 
Ɏɭɧɤɰɿʀ ɦɨɠɭɬɶ ɛɭɬɢ ɜɤɥɚɞɟɧɿ ɧɚ ɞɨɜɿɥɶɧɭ ɝɥɢɛɢɧɭ ɿ ɫɤɥɚɞɚɬɢ ɞɨɜɿɥɶɧɨ 
ɝɥɢɛɨɤɿ ɤɨɦɩɨɡɢɰɿʀ. 

Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɡɞɿɣɫɧɸɜɚɬɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿɣ, 
ɧɟɨɛɯɿɞɧɨ ɦɚɬɢ ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɚɬɢ ɦɧɨɠɢɧɭ ɛɚɡɨɜɢɯ ɚɛɨ ɨɫɧɨɜɧɢɯ 
ɮɭɧɤɰɿɣ ɿ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɪɢɧɰɢɩ ɤɨɦɩɨɡɢɰɿʀ ɜɢɡɧɚɱɚɬɢ ɧɨɜɿ ɮɭɧɤɰɿʀ ɭ 
ɬɟɪɦɿɧɚɯ ɫɬɚɪɢɯ ɮɭɧɤɰɿɣ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɨɠɧɚ ɩɨɛɭɞɭɜɚɬɢ ɰɿɥɭ ɛɿɛɥɿɨɬɟɤɭ 
ɮɭɧɤɰɿɣ. 

ɍ ɜɫɿɯ ɫɭɱɚɫɧɢɯ ɦɨɜɚɯ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ є ɤɨɧɫɬɪɭɤɰɿʀ, ɹɤɿ 
ɧɚɡɢɜɚɸɬɶɫɹ ɩɪɨɰɟɞɭɪɨɸ ɚɛɨ ɩɿɞɩɪɨɝɪɚɦɨɸ, ɩɨɧɹɬɬɹ ɹɤɨʀ ɛɚɡɭєɬɶɫɹ ɡɧɚɱɧɨɸ 
ɦɿɪɨɸ ɧɚ ɿɞɟʀ ɮɭɧɤɰɿʀ. Ɋɚɧɿɲɟ ɜɜɟɞɟɧɚ ɮɭɧɤɰɿɹ ɆȺɄɋ ɦɨɠɟ ɛɭɬɢ ɡɚɩɢɫɚɧɚ ɧɚ 
Ɏɨɪɬɪɚɧɿ, ɉɅ/1 ɱɢ ɉɚɫɤɚɥɿ, ɪɟɚɥɿɡɭɸɱɢ ɫɬɪɨɝɟ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ. Ⱥɥɟ ɜ ɰɢɯ 
ɦɨɜɚɯ ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɢɣ ɥɢɲɟ ɨɛɦɟɠɟɧɢɣ ɤɥɚɫ ɮɭɧɤɰɿɣ, ɚ ɬɨɦɭ ɜ 
ɩɪɚɤɬɢɱɧɢɯ ɪɟɚɥɿɡɚɰɿɹɯ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɩɪɨɰɟɞɭɪɢ, ɹɤɿ ɧɟ ɜɢɞɚɸɬɶ 
ɪɟɡɭɥɶɬɚɬ, ɚ ɩɪɢɫɜɨɸɸɬɶ ɣɨɝɨ ɡɧɚɱɟɧɧɹ ɨɞɧɨɦɭ ɿɡ ɫɜɨʀɯ ɩɚɪɚɦɟɬɪɿɜ. ɐɟ 
ɩɪɢɜɨɞɢɬɶ ɞɨ ɩɪɨɝɪɚɦ, ɹɤ· є ɜɚɠɤɢɦɢ ɞɨ ɪɨɡɭɦɿɧɧɹ. ɋɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɚ 
ɦɨɜɚ ɧɟ ɞɨɩɭɫɤɚє ɩɨɛɿɱɧɢɯ ɟɮɟɤɬɿɜ. ɉɪɨɝɪɚɦɿɫɬ ɜɢɡɧɚɱɚє ɮɭɧɤɰɿʀ, ɹɤɿ 
ɜɢɪɚɯɨɜɭɸɬɶ ɡɧɚɱɟɧɧɹ, ɳɨ єɞɢɧɢɦ ɱɢɧɨɦ ɜɢɡɧɚɱɚɸɬɶɫɹ ɱɟɪɟɡ ɡɧɚɱɟɧɧɹ 
ɚɪɝɭɦɟɧɬɿɜ. 

 

7.1.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ 

1. ɉɨɜɬɨɪɢɬɢ ɡ ɤɭɪɫɭ ɥɟɤɰɿɣ ɬɟɨɪɟɬɢɱɧɢɣ ɦɚɬɟɪɿɚɥ, ɩɨɜ'ɹɡɚɧɢɣ ɡ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹɦ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿɣ ɬɚ ɩɪɨɰɟɞɭɪ. 

2. Ɂɝɿɞɧɨ ɡ ɜɚɪɿɚɧɬɨɦ ɡɚɩɢɫɚɬɢ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ. 
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3. Ɂɚɩɢɫɚɬɢ ɜɿɞɩɨɜɿɞɧɭ ɩɪɨɰɟɞɭɪɭ ɬɚ ɩɿɞɩɪɨɝɪɚɦɭ ɦɨɜɚɦɢ ɜɢɫɨɤɨɝɨ 
ɪɿɜɧɹ – ɉɚɫɤɚɥɟɦ ɬɚ Ɏɨɪɬɪɚɧɨɦ. 

4. ɉɨɪɿɜɧɹɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɝɪɚɦ. 
5. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɪɨ ɪɨɛɨɬɭ. 

 

7.1.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. ɋɭɬɶ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿɣ. 
2. ɓɨ ɬɚɤɟ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɚ ɦɨɜɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ? 
3. Ɉɫɧɨɜɧɿ ɩɟɪɟɜɚɝɢ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɟɪɟɞ 

ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɨɜɚɦɢ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ. 
4. ɓɨ ɬɚɤɟ ɤɨɦɩɨɡɢɰɿɹ ɮɭɧɤɰɿɣ? 

 

7.2. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 8. ɉɨɛɭɞɨɜɚ ɟɥɟɦɟɧɬɚɪɧɢɯ ɮɭɧɤɰɿɣ 

Ɇɟɬɚ:  Ɂɚɤɪɿɩɢɬɢ ɡɧɚɧɧɹ ɩɪɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɭ 
ɜɢɝɥɹɞɿ S-ɜɢɪɚɡɿɜ ɬɚ ɧɚɛɭɬɢ ɧɚɜɢɤɿɜ ɜɜɟɞɟɧɧɹ ɩɪɨɫɬɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɩɪɨɝɪɚɦ ɭ ɤɨɦɩ'ɸɬɟɪ.  

7.2.1. Ɍɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ 
Ɉɛɥɚɫɬɸ ɜɢɡɧɚɱɟɧɧɹ ɞɥɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ є ɤɥɚɫ ɫɢɦɜɨɥɶɧɢɯ 

ɜɢɪɚɡɿɜ, ɹɤɢɣ ɜɜɟɞɟɧɢɣ Ɇɚɤɤɚɪɬɿ ɜ ɦɨɜɭ Ʌɿɫɩ ɿ ɧɨɫɢɬɶ ɧɚɡɜɭ S-ɜɢɪɚɡɿɜ. Ʉɨɠɟɧ 
·ɡ ɧɚɜɟɞɟɧɢɯ ɪɹɞɤɿɜ ɦɿɫɬɢɬɶ S-ɜɢɪɚɡ: 

 

(ɉȿɌɊɈ 33 ɊɈɄɂ) 

((ІȼȺɇ 30) (ɆȺɊІə 10) (ɈɄɋȺɇȺ 20) (ɄІɆɇȺɌȺ ɆȺЄ (ɋȼІɌɅІ 
ȼІɄɇȺ))) 

 

Ɂɚɝɚɥɶɧɚ ɪɢɫɚ S-ɜɢɪɚɡɿɜ – ɧɚɹɜɧɿɫɬɶ ɞɭɠɨɤ. əɤɳɨ ɡɦɿɧɢɬɢ ɩɨɥɨɠɟɧɧɹ 
ɚɛɨ ɤɿɥɶɤɿɫɬɶ ɞɭɠɨɤ, ɬɨ, ɡɦɿɧɢɬɶɫɹ ɿ  ɫɬɪɭɤɬɭɪɚ ɿ  ɡɦɿɫɬ S-ɜɢɪɚɡɭ.  S-ɜɢɪɚɡɢ  
ɫɤɥɚɞɟɧɿ  ɡ ɟɥɟɦɟɧɬɿɜ,  ɹɤɿ  ɦɚɸɬɶ ɧɚɡɜɭ ɚɬɨɦɿɜ.  Ⱥɬɨɦɢ ɛɭɜɚɸɬɶ ɞɜɨɯ ɬɢɩɿɜ – 
ɫɢɦɜɨɥɶɧɿ ɿ ɱɢɫɥɨɜɿ. 

ɋɢɦɜɨɥɶɧɿ ɚɬɨɦɢ, ɹɤ ɩɪɚɜɢɥɨ, є ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɛɭɤɜ, ɯɨɱɚ ɦɨɠɭɬɶ 
ɦɿɫɬɢɬɢ ɣ ɿɧɲɿ ɫɢɦɜɨɥɢ, ɜɤɥɸɱɚɸɱɢ ɿ ɰɢɮɪɢ, ɚɥɟ ɨɛɨɜ'ɹɡɤɨɜɨ ɩɨɜɢɧɧɿ ɦɿɫɬɢɬɢ 
ɯɨɱɚ ɛ ɨɞɢɧ ɫɢɦɜɨɥ, ɜɿɞɦɿɧɧɢɣ ɜɿɞ ɰɢɮɪɢ. ɑɢɫɥɨɜɿ ɚɬɨɦɢ є ɩɨɫɥɿɞɨɜɧɿɫɬɸ 
ɰɢɮɪ, ɦɨɠɥɢɜɨ ɡɿ ɡɧɚɤɨɦ. Ɂɚɝɚɥɶɧɿ ɩɪɚɜɢɥɚ ɩɨɛɭɞɨɜɢ S-ɜɢɪɚɡɿɜ ɦɨɠɧɚ ɞɚɬɢ ɜ 
ɬɚɤɨɦɭ ɨɡɧɚɱɟɧɧɿ: 

1) ɚɬɨɦ є S-ɜɢɪɚɡ; 
2) ɩɨɫɥɿɞɨɜɧɿɫɬь S-ɜɢɪɚɡɿɜ, ɩɨɦɿɳɟɧɚ ɜ ɞɭɠɤɢ є S-ɜɢɪɚɡɨɦ 
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(ɫɩɢɫɤɨɦ). 

ɍ ɮɨɪɦɚɬɿ S-ɜɢɪɚɡɿɜ ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɥɹɬɢ ɛɭɞɶ-ɹɤɿ ɞɚɧɿ. Ȼɟɡɫɭɦɧɿɜɧɨ,  
ɿɫɧɭє ɛɚɝɚɬɨ  ɪɿɡɧɢɯ ɫɩɨɫɨɛɿɜ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɨɞɧɢɯ ɿ ɬɢɯ ɠɟ ɞɚɧɢɯ. 
Ʉɨɧɤɪɟɬɧɢɣ ɜɢɛɿɪ ɞɚɧɢɯ ɦɨɠɟ ɛɭɬɢ ɩɪɢɞɚɬɧɢɣ ɞɥɹ ɨɞɧɢɯ ɰɿɥɟɣ, ɚɥɟ ɰɿɥɤɨɦ 
ɧɟɩɪɢɞɚɬɧɢɣ ɞɥɹ ɿɧɲɢɯ. 

Ⱦɥɹ ɨɩɟɪɭɜɚɧɧɹ ɡ S-ɜɢɪɚɡɚɦɢ ɜɜɟɞɟɦɨ ɞɟɹɤɿ ɩɪɢɦɿɬɢɜɧɿ ɮɭɧɤɰɿʀ, ɹɤɿ 
ɡɞɿɣɫɧɸɸɬɶ ɪɨɡɱɥɟɧɭɜɚɧɧɹ ɰɢɯ S-ɜɢɪɚɡɿɜ. ɍ ɬɟɪɦɿɧɚɯ ɰɢɯ ɩɪɢɦɿɬɢɜɧɢɯ 
ɮɭɧɤɰɿɣ ɦɨɠɧɚ ɛɭɞɟ ɜɢɡɧɚɱɚɬɢ ɧɨɜɿ ɮɭɧɤɰɿʀ. ɐɢɦ ɩɪɢɦɿɬɢɜɧɢɦ ɮɭɧɤɰɿɹɦ ɞɚɧɿ 
ʀɯ ɬɪɚɞɢɰɿɣɧɿ ɿɦɟɧɚ ɦɨɜɢ Ʌɿɫɩ, ɯɨɱɚ ɧɚ ɩɟɪɲɢɣ ɩɨɝɥɹɞ ɿ ɜɨɧɢ є ɧɟɡɜɢɱɧɢɦɢ. 
ɉɟɪɲɚ ɮɭɧɤɰɿɹ, ɹɤɚ ɧɟɨɛɯɿɞɧɚ ɞɥɹ ɪɨɡɱɥɟɧɭɜɚɧɧɹ S-ɜɢɪɚɡɭ ɞɨɡɜɨɥɹє ɜɢɛɪɚɬɢ 
ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ ɿɡ  ɡɚɞɚɧɨɝɨ ɫɩɢɫɤɭ. ɐɟ ɮɭɧɤɰɿɹ ɫɚɝ. ʀʀ ɪɟɡɭɥɶɬɚɬ – 
ɧɚɣɩɟɪɲɢɣ (ɤɪɚɣɧɿɣ ɥɿɜɢɣ) ɟɥɟɦɟɧɬ ɜ ɫɩɢɫɤɭ. ȼɢɛɪɚɧɢɣ ɟɥɟɦɟɧɬ ɜ ɪɟɡɭɥɶɬɚɬɿ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɮɭɧɤɰɿʀ ɫɚɝ ɦɨɠɟ ɛɭɬɢ ɚɬɨɦɨɦ ɚɛɨ ɫɩɢɫɤɨɦ. Ɏɭɧɤɰɿɹ ɫɚɝ ɞɥɹ 
ɚɬɨɦɭ ɧɟ ɜɢɡɧɚɱɟɧɚ. 

Ⱦɪɭɝɚ ɩɪɢɦɿɬɢɜɧɚ ɮɭɧɤɰɿɹ, ɹɤɚ є ɞɨɩɨɜɧɟɧɧɹɦ ɞɨ ɮɭɧɤɰɿʀ car, ɰɟ 
ɮɭɧɤɰɿɹ ɫdr. Ɏɭɧɤɰɿɹ ɫdr ɜɿɞ ɫɩɢɫɤɭ є ɫɩɢɫɨɤ, ɹɤɢɣ ɨɬɪɢɦɭєɬɶɫɹ ɿɡ ɜɢɯɿɞɧɨɝɨ 
ɲɥɹɯɨɦ ɜɿɞɤɢɞɚɧɧɹ ɣɨɝɨ ɩɟɪɲɨɝɨ ɱɥɟɧɚ. Ⱦɥɹ ɚɬɨɦɭ ɮɭɧɤɰɿɹ ɫdr ɧɟ ɜɢɡɧɚɱɟɧɚ. 
əɤɳɨ ɜɢɯɿɞɧɢɣ ɫɩɢɫɨɤ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɨɞɧɨɝɨ ɚɬɨɦɚ, ɬɨ ɡɧɚɱɟɧɧɹɦ ɮɭɧɤɰɿʀ ɫdr 
є ɫɩɟɰɿɚɥɶɧɢɣ ɚɬɨɦ ɇȱɅ /NIL/, ɹɤɢɣ ɜɿɞɩɨɜɿɞɚє ɩɭɫɬɨɦɭ ɫɩɢɫɤɭ. Ɋɟɡɭɥɶɬɚɬ ɡɚ-
ɫɬɨɫɭɜɚɧɧɹ ɰɢɯ ɮɭɧɤɰɿɣ ɞɨ S-ɜɢɪɚɡɿɜ ɧɚɜɟɞɟɧɨ ɧɢɠɱɟ: 

 
 
|            ɏ |     car(X)                        |     ɫdr(X)  | 
|_______________|____________________|___________| 
|         (A B)            | A                     |          (B)       | 
|                              | |                      | 
|          (A B C)       | A                     |        (B C)    | 
|                              | |                      | 
|    ((A B)(C D))     | (A B)                |      ((C D))   | 
|                              | |                      | 
 
Ɂɚ ɞɨɩɨɦɨɝɨɸ ɰɢɯ ɮɭɧɤɰɿɣ ɦɨɠɧɚ ɜɢɛɪɚɬɢ ɛɭɞɶ-ɹɤɢɣ ɟɥɟɦɟɧɬ, ɡɧɚɸɱɢ, 

ɳɨ ɜɿɧ є ɜ ɫɩɢɫɤɭ. Ⱦɨ ɟɥɟɦɟɧɬɚɪɧɢɯ ɮɭɧɤɰɿɣ ɧɚɥɟɠɢɬɶ ɿ ɩɪɢɦɿɬɢɜɧɢɣ ɤɨɧɫ-
ɬɪɭɤɬɨɪ – ɮɭɧɤɰɿɹ ɫɨns. ɐɹ ɮɭɧɤɰɿɹ ɜ ɹɤɨɫɬɿ ɚɪɝɭɦɟɧɬɿɜ ɛɟɪɟ ɞɜɚ S-ɜɢɪɚɡɢ  ɿ  
ɡ'єɞɧɭє ʀɯ ɭ єɞɢɧɢɣ S-ɜɢɪɚɡ ɬɚɤɢɦ ɱɢɧɨɦ,  ɳɨɛ ɤɨɦɩɨɧɟɧɬɢ ɰɶɨɝɨ S-ɜɢɪɚɡɭ 
ɨɬɪɢɦɭɜɚɥɢɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɞɨ ɪɟɡɭɥɶɬɚɬɭ ɮɭɧɤɰɿɣ car i ɫdr. Ⱦɪɭɝɢɣ 
ɚɪɝɭɦɟɧɬ ɮɭɧɤɰɿʀ cons ɩɨɜɢɧɟɧ ɛɭɬɢ ɫɩɢɫɤɨɦ ɚɛɨ ɫɩɟɰɿɚɥɶɧɢɦ ɚɬɨɦɨɦ ɇȱɅ. 
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Ɋɟɡɭɥɶɬɚɬɨɦ cons ɬɨɞɿ ɛɭɞɟ ɫɩɢɫɨɤ,  ɹɤɢɣ  ɨɬɪɢɦɭєɬɶɫɹ ɲɥɹɯɨɦ ɜɤɥɸɱɟɧɧɹ 
ɩɟɪɲɨɝɨ ɚɪɝɭɦɟɧɬɭ ɜ ɹɤɨɫɬɿ ɩɟɪɲɨɝɨ ɟɥɟɦɟɧɬɭ ɰɶɨɝɨ ɫɩɢɫɤɭ. Ɋɟɡɭɥɶɬɚɬ ɡɚɫɬɨ-
ɫɭɜɚɧɧɹ ɮɭɧɤɰɿʀ cons ɞɨ ɞɜɨɯ ɚɪɝɭɦɟɧɬɿɜ ɧɚɜɟɞɟɧɨ ɧɢɠɱɟ. 

 
|             X | Y |  cons(X,Y)        | 
__________________________________________________ | 
|             A              | (B C) |  (A B C)            | 
|                              |   |                           | 
|           (A B)          | (C D) |  ((A B)C D)      | 
|           (A B)          |          ((C D))   |  ((A B) (C D))  | 
|            A               |             NIL   |  (A         | 
 
əɤɳɨ Y є ɫɩɢɫɨɤ ɞɨɜɠɢɧɢ n, ɬɨ cons (X,Y) ɛɭɞɟ ɫɩɢɫɤɨɦ ɞɨɜɠɢɧɢ n+1 

ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɡɧɚɱɟɧɧɹ ɏ. Ɍɨɦɭ ɡɪɭɱɧɨ ɿ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɨ ɚɬɨɦ ɇȱɅ 
ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɫɩɢɫɨɤ ɧɭɥɶɨɜɨʀ ɞɨɜɠɢɧɢ, ɚɛɨ ɩɭɫɬɢɣ ɫɩɢɫɨɤ. 

Ⱦɥɹ ɨɩɪɚɰɸɜɚɧɧɹ ɫɩɢɫɤɿɜ ɪɿɡɧɨʀ ɫɬɪɭɤɬɭɪɢ ɧɟɨɛɯɿɞɧɨ: 
ɚ) ɪɨɡɩɿɡɧɚɜɚɬɢ ɱɢ є ɡɧɚɱɟɧɧɹ S-ɜɢɪɚɡɭ ɚɬɨɦɨɦ ɚɛɨ ɫɩɢɫɤɨɦ; 
ɛ) ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɪɿɜɧɿɫɬɶ ɚɬɨɦɿɜ. 
ɐɢɦ ɰɿɥɹɦ ɫɥɭɠɢɬɶ ɮɭɧɤɰɿɹ ɚɬɨɦ. Ɏɭɧɤɰɿɹ ɚɬɨɦ(ɏ) ɧɚɡɢɜɚєɬɶɫɹ 

ɩɪɟɞɢɤɚɬɨɦ, ɨɫɤɿɥɶɤɢ ɜɨɧɚ ɜɢɞɚє ɡɧɚɱɟɧɧɹ ɿɫɬɢɧɚ(T) ɚɛɨ ɮɚɥɶɲ (NIL). 
Ɏɭɧɤɰɿɹ ɚɬɨɦ(ɏ) ɩɪɢɣɦɚє ɡɧɚɱɟɧɧɹ Ɍ ɬɿɥɶɤɢ ɜ ɬɨɦɭ ɜɢɩɚɞɤɭ, ɹɤɳɨ ɏ є 
ɱɢɫɥɨɜɢɦ ɚɛɨ ɫɢɦɜɨɥɶɧɢɦ ɚɬɨɦɨɦ. ɐɹ ɮɭɧɤɰɿɹ ɧɟ ɪɨɡɪɿɡɧɹє ɱɢɫɥɨɜɢɯ ɿ 
ɫɢɦɜɨɥɶɧɢɯ ɚɬɨɦɿɜ. 

Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɞɜɨɯ ɚɬɨɦɿɜ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɟɞɢɤɚɬ ɪɿɜɧɨ (X, Y). 
əɤɳɨ ɨɛɢɞɜɿ ɩɨɪɿɜɧɸɜɚɥɶɧɿ ɜɟɥɢɱɢɧɢ є ɫɩɢɫɤɚɦɢ, ɬɨ ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿʀ є 
ɧɟɜɢɡɧɚɱɟɧɢɦ. Ɋɟɡɭɥɶɬɚɬ ɪɿɜɧɨ (X, Y) ɩɪɢɣɦɚє ɡɧɚɱɟɧɧɹ Ɍ ɬɿɥɶɤɢ ɜ ɬɨɦɭ 
ɜɢɩɚɞɤɭ, ɹɤɳɨ ɏ ɿ Y є ɨɞɧɢɦ ɿ ɬɢɦ ɠɟ ɚɬɨɦɨɦ, ɿ ɡɧɚɱɟɧɧɹ NIL, ɹɤɳɨ ɰɟ ɪɿɡɧɿ 
ɚɬɨɦɢ, ɚɛɨ ɨɞɢɧ ɿɡ ɚɪɝɭɦɟɧɬɿɜ ɧɟ є ɚɬɨɦɨɦ. 

Ɇɚɸɱɢ ɛɚɡɨɜɢɣ ɧɚɛɿɪ ɰɢɯ ɟɥɟɦɟɧɬɚɪɧɢɯ ɮɭɧɤɰɿɣ, ɦɨɠɧɚ ɡɞɿɣɫɧɸɜɚɬɢ 
ɩɨɛɭɞɨɜɭ ɧɨɜɢɯ ɮɭɧɤɰɿɣ. 

7.2.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ 

1. ɉɨɜɬɨɪɢɬɢ ɡ ɤɭɪɫɭ ɥɟɤɰɿɣ ɬɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɜɢɛɿɪ ɛɚɡɢ 
ɟɥɟɦɟɧɬɚɪɧɢɯ ɮɭɧɤɰɿɣ ɿ ɩɨɛɭɞɨɜɭ ɡɚ ʀɯ ɞɨɩɨɦɨɝɨɸ ɧɨɜɢɯ ɮɭɧɤɰɿɣ. 

2. ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɜɚɪɿɚɧɬɨɦ ɩɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ ɧɚ ɨɫɧɨɜ ɡɚɞɚɧɨʀ 
ɛɚɡɢ ɮɭɧɤɰɿɣ. 

3. ɉɟɪɟɜɿɪɢɬɢ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ ɮɭɧɤɰɿʀ, ɜɜɿɜɲɢ ʀʀ ɜ ɤɨɦɩ'ɸɬɟɪ. 
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4. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɪɨ ɪɨɛɨɬɭ. 
 

7.2.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. ɓɨ ɬɚɤɟ S-ɜɢɪɚɡ? 
2. əɤɿ є ɬɢɩɢ ɚɬɨɦɿɜ? 
3. Ⱦɚɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɟɥɟɦɟɧɬɚɪɧɢɯ ɫɟɥɟɤɬɨɪɿɜ. 
4. ȼɤɚɡɚɬɢ ɜɡɚєɦɨɡɜ'ɹɡɨɤ ɦɿɠ ɩɪɢɦɿɬɢɜɧɢɦɢ ɤɨɧɫɬɪɭɤɬɨɪɚɦɢ ɬɚ 

ɮɭɧɤɰɿɹɦɢ ɫɚɝ i ɫdr. 
5. Ⱦɚɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɟɥɟɦɟɧɬɚɪɧɢɯ ɩɪɟɞɢɤɚɬɿɜ. 
6. ȼ ɹɤɨɦɭ ɜɢɩɚɞɤɭ ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɢɤɚɬɚ ɪɿɜɧɨ (X, Y) є ɧɟ ɜɢɡɧɚɱɟɧɢɣ? 

 

 

7.3. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 9. ɉɨɛɭɞɨɜɚ ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ 

Ɇɟɬɚ:  Ɉɫɜɨєɧɧɹ ɟɮɟɤɬɢɜɧɢɯ ɫɩɨɫɨɛɿɜ ɩɨɛɭɞɨɜɢ ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ. 

7.3.1. Ɍɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ 
Ɋɟɤɭɪɫɿɹ – ɰɟ ɡɜɨɪɨɬɧɢɣ ɪɭɯ, ɩɨɜɟɪɧɟɧɧɹ. ɍ ɦɨɜɚɯ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

ɪɟɤɭɪɫɿɹ – ɰɟ ɩɪɢɪɨɞɧɢɣ ɫɩɨɫɿɛ ɩɨɞɚɧɧɹ ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ ɿ ɩɪɨɝɪɚɦ, ɹɤɢɣ 
ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɨɛɥɚɫɬɿ ɧɟɱɢɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

Ɋɟɤɭɪɫɿɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭ ɞɜɨɯ ɜɢɩɚɞɤɚɯ: ɞɥɹ ɨɩɢɫɭ ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ, 
ɹɤɿ ɦɚɸɬɶ ɜ ɹɤɨɫɬɿ ɤɨɦɩɨɧɟɧɬ ɿɧɲɿ ɫɬɪɭɤɬɭɪɢ, ɿ ɞɥɹ ɨɩɢɫɭ ɩɪɨɝɪɚɦ, 
ɜɢɤɨɧɚɧɧɸ ɹɤɢɯ ɩɟɪɟɞɭє ɜɢɤɨɧɚɧɧɹ ʀɯ ɜɥɚɫɧɢɯ ɤɨɩɿɣ. ɇɚ ɩɟɪɲɢɣ ɩɨɝɥɹɞ, 
ɧɟɡɜɢɱɧɨ ɜɢɡɧɚɱɢɬɢ ɞɟɹɤɟ ɜɿɞɧɨɲɟɧɧɹ ɫɚɦɟ ɱɟɪɟɡ ɫɟɛɟ. 

ɍ ɹɤɨɫɬɿ ɩɟɪɲɨɝɨ ɩɪɢɤɥɚɞɭ ɪɨɡɝɥɹɧɟɦɨ ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɞɨɜɠɢɧɚ (ɏ), 

ɹɤɚ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɨ ɫɩɢɫɤɭ ɿ ɜ ɹɤɨɫɬɿ ɪɟɡɭɥɶɬɚɬɭ ɜɢɞɚє ɤɿɥɶɤɿɫɬɶ ɟɥɟɦɟɧɬɿɜ ɭ 

ɧɶɨɦɭ. Ɍɨɛɬɨ ɫɥɿɞ ɩɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ ɬɚɤɨɝɨ ɬɢɩɭ: 

ɏ ɞɨɜɠɢɧɚ (ɏ) 

(Ⱥ ȼ ɋ Ⱦ) 
(ȼ ɋ Ⱦ) 
(ɋ Ⱦ) 
(Ⱦ) 
NIL 

4 
3 
2 
1 
0 

Ɂ ɧɚɜɟɞɟɧɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɡɧɚɱɟɧɶ ɛɚɠɚɧɨʀ ɮɭɧɤɰɿʀ ɜɢɩɥɢɜɚє ɬɚɤɢɣ 
ɚɥɝɨɪɢɬɦ ʀʀ ɩɨɛɭɞɨɜɢ: ɩɨɫɥɿɞɨɜɧɨ ɛɟɪɟɦɨ ɫdr  ɜɿɞ ɯ ɿ ɩɿɞɪɚɯɨɜɭєɦɨ ɫɤɿɥɶɤɢ ɪɚɡ 
ɧɟɨɛɯɿɞɧɨ  ɰɟ  ɡɪɨɛɢɬɢ,  ɩɨɤɢ  ɧɟ ɞɿɣɞɟɦɨ ɞɨ ɩɭɫɬɨɝɨ ɫɩɢɫɤɭ,  ɬɨɛɬɨ 
ɫɩɟɰɿɚɥɶɧɨɝɨ ɚɬɨɦɚ ɇȱɅ.  Ⱥɥɟ ɩɟɪɲ, ɧɿɠ ɩɪɢɫɬɭɩɚɬɢ ɞɨ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ  
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ɫɥɿɞ  ɜɢɨɤɪɟɦɢɬɢ  ɞɜɚ ɜɢɩɚɞɤɢ:  
1) ɜɢɯɿɞɧɢɣ ɫɩɢɫɨɤ ɯ = NIL, 

2)  ɯ   NIL.  
Ɉɫɤɿɥɶɤɢ ɦɨɠɧɚ ɜɡɹɬɢ ɫdr ɜɿɞ ɯ ɿ ɰɟ ɛɭɞɟ ɫɩɢɫɤɨɦ ( ɦɨɠɥɢɜɨ ɩɭɫɬɢɦ), ɬɨ 

ɦɨɠɧɚ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɛɭɞɟ ɜɢɡɧɚɱɚɬɢɫɹ ɪɟɤɭɪɫɢɜɧɨ. Ƚɚɪɚɧɬɿєɸ 
ɡɚɜɟɪɲɟɧɧɹ ɪɟɤɭɪɫɿʀ є ɬɟ,  ɳɨ ɡ ɤɨɠɧɢɦ ɪɟɤɭɪɫɢɜɧɢɦ ɜɢɤɥɢɤɨɦ ɫɩɢɫɨɤ ɫɬɚє ɧɚ 
ɨɞɢɧ ɟɥɟɦɟɧɬ ɤɨɪɨɬɲɢɦ, ɚ ɬɨɦɭ  ɱɟɪɟɡ ɫɤɿɧɱɟɧɟ ɱɢɫɥɨ ɤɪɨɤɿɜ ɩɪɢɣɞɟɦɨ ɞɨ 
ɩɭɫɬɨɝɨ ɫɩɢɫɤɭ. Ⱥɥɝɨɪɢɬɦ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɭ ɜɢɝɥɹɞɿ: 

ɜɢɩɚɞɨɤ (1): ɯ = ɇІɅ ɞɨɜɠɢɧɚ(ɯ) = 0 

ɜɢɩɚɞɨɤ (2): ɯ  ɇІɅ ɧɟɯɚɣ ɞɨɜɠɢɧɚ(ɫdr(x))=n 

ɬɨɞɿ ɞɨɜɠɢɧɚ(ɯ) =n+1  

ɉɟɪɲɢɣ ɜɢɩɚɞɨɤ ɯ = ɇȱɅ є ɬɪɢɜɿɚɥɶɧɢɦ. ɍ ɜɢɩɚɞɤɭ ɯ  ɇȱɅ 
ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɧɚɹɜɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɭ ɪɟɤɭɪɫɢɜɧɨɝɨ ɜɢɤɥɢɤɭ, ɹɤɢɣ ɡɚɫɬɨɫɨɜɚɧɨ 
ɞɨ (ɫdr(x)) = n ɿ ɜ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɞɨɜɠɢɧɚ(ɯ) ɩɨɜɢɧɧɚ ɛɭɬɢ ɧɚ ɨɞɢɧɢɰɸ 
ɛɿɥɶɲɚ.  Ɍɚɤɢɦ ɱɢɧɨɦ,  ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɞɨɜɠɢɧɚ(ɯ) ɦɨɠɟ ɛɭɬɢ ɡɚɩɢɫɚɧɟ ɭ 
ɜɢɝɥɹɞ·: 

ɞɨɜɠɢɧɚ(ɯ) = ɹɤɳɨ ɪɿɜɧɨ(ɯ, ɇІɅ) ɬɨ 0 ɿɧɚɤɲɟ ɞɨɜɠɢɧɚ(ɫdr(x)) + 1. 

ɐɟɣ ɦɟɬɨɞ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ ɞɥɹ ɩɨɛɭɞɨɜɢ ɲɢɪɨɤɨɝɨ ɤɥɚɫɭ 
ɮɭɧɤɰɿɣ. ɍ ɹɤɨɫɬɿ ɳɟ ɨɞɧɨɝɨ ɩɪɢɤɥɚɞɭ ɩɨɛɭɞɨɜɢ ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ 
ɪɨɡɝɥɹɧɟɦɨ ɮɭɧɤɰɿɸ ɡ'єɞɧɚɬɢ (x, y), ɹɤɚ ɜ ɹɤɨɫɬɿ ɚɪɝɭɦɟɧɬɿɜ ɛɟɪɟ ɞɜɚ ɫɩɢɫɤɢ ɯ 
i y ɿ ɜɢɞɚє ɹɤ ɪɟɡɭɥɶɬɚɬ єɞɢɧɢɣ ɫɩɢɫɨɤ, ɳɨ ɦɿɫɬɢɬɶ ɩɨɫɥɿɞɨɜɧɨ ɜɫɿ ɟɥɟɦɟɧɬɢ 
ɫɩɢɫɤɭ ɯ ɿ ɜɫɿ ɟɥɟɦɟɧɬɢ ɫɩɢɫɤɭ y: 

x Y       ɡ'єɞɧɚɬɢ (x, y) 

( Ⱥ ȼ ɋ) 
( Ⱥ ȼ ) 
NIL 
NIL 

( Ⱦ ȿ ) 
( ɋ Ⱦ ȿ ) 
(Ⱥ ȼ ɋ) 
NIL 

(Ⱥ ȼ ɋ Ⱦ ȿ) 
(Ⱥ ȼ ɋ Ⱦ ȿ) 
(Ⱥ ȼ ɋ) 
NIL 

Ɉɫɤɿɥɶɤɢ ɨɛɢɞɜɚ ɚɪɝɭɦɟɧɬɢ ɮɭɧɤɰɿʀ ɡ'єɞɧɚɬɢ є ɫɩɢɫɤɚɦɢ, ɬɨ ɧɟɨɛɯɿɞɧɨ 
ɩɪɨɜɟɫɬɢ ɚɧɚɥɿɡ ɜɢɩɚɞɤɿɜ ɞɥɹ ɤɨɠɧɨɝɨ ɡ ɰɢɯ ɚɪɝɭɦɟɧɬɿɜ: 

ɜɢɩɚɞɨɤ (1)     ɯ = NIL ɩɿɞɜɢɩɚɞɨɤ (1.1)  y = NIL  ɡ'єɞɧɚɬɢ (x, y) = NIL 

ɩɿɞɜɢɩɚɞɨɤ (1.2)  y  NIL ɡ'єɞɧɚɬɢ (x, y) = y 

ɜɢɩɚɞɨɤ (2)     ɯ  NIL 

ɩɿɞɜɢɩɚɞɨɤ (2.1)  y = NIL  ɡ'єɞɧɚɬɢ (x, y) = x 

ɩɿɞɜɢɩɚɞɨɤ (2.2)  y  NIL ɧɟɯɚɣ ɡ'єɞɧɚɬɢ(ɫdr(x),y) = z 

ɬɨɞɿ ɡ'єɞɧɚɬɢ(x, y) = ɫɨns (car(x),z) 
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Ɍɭɬ ɭ ɜɫɿɯ ɜɢɩɚɞɤɚɯ, ɨɤɪɿɦ (2.2), ɦɨɠɧɚ ɜɢɩɢɫɚɬɢ ɨɡɧɚɱɟɧɧɹ.  ɍ ɜɢɩɚɞɤɭ 
(2.2) ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɪɟɤɭɪɫɿɹ, ɿ ɝɚɪɚɧɬɿєɸ ʀʀ ɡɚɤɿɧɱɟɧɧɹ є ɫɤɿɧɱɟɧɧɿɫɬɶ 
ɫɩɢɫɤɭ ɯ.  ɉɨ ɯɨɞɭ ɬɚɤɨɝɨ ɚɧɚɥɿɡɭ  ɦɢ ɧɚ  ɤɨɠɧɨɦɭ ɤɪɨɰɿ ɞɢɜɢɦɨɫɹ,  ɳɨ ɦɚєɦɨ 
ɜ ɫɜɨєɦɭ ɪɨɡɩɨɪɹɞɠɟɧɧɿ ɿ ɚɧɚɥɿɡɭєɦɨ, ɱɢ ɦɨɠɥɢɜɨ ɞɚɬɢ ɹɜɧɟ ɨɡɧɚɱɟɧɧɹ. əɤɳɨ 
ɜɿɞɨɦɨ, ɳɨ ɞɟɹɤɢɣ ɫɩɢɫɨɤ ɧɟ NIL, ɬɨ ɚɧɚɥɿɡɭєɦɨ, ɱɢ ɧɟ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ 
ɧɟɹɜɧɭ ɜɿɞɩɨɜɿɞɶ ɜ ɬɟɪɦɿɧɚɯ ɫdr ɜɿɞ ɰɶɨɝɨ ɫɩɢɫɤɭ.  ɉɨ ɫɭɬɿ, ɭ ɜɢɩɚɞɤɭ (2.2)  є  
ɬɪɢ ɤɚɧɞɢɞɚɬɢ ɧɚ ɜɢɪɚɯɭɜɚɧɧɹ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɪɟɤɭɪɫɢɜɧɢɦ ɜɢɤɥɢɤɨɦ: 

ɡ'єɞɧɚɬɢ (ɫdr(x),y); 
ɡ'єɞɧɚɬɢ (x, ɫdr(y)); 
ɡ'єɞɧɚɬɢ (ɫdr(x), ɫdr(y)) 
ɍɫɿ ɜɨɧɢ ɩɪɢɜɨɞɹɬɶ ɞɨ ɨɞɧɨɝɨ ɿ ɬɨɝɨ ɠ ɪɟɡɭɥɶɬɚɬɭ. Ɉɛʉɪɭɧɬɭɜɚɜɲɢ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɟɪɲɨɝɨ  ɤɚɧɞɢɞɚɬɚ ɧɚ ɜɢɪɚɯɭɜɚɧɧɹ ɮɭɧɤɰɿʀ, ɦɨɠɧɚ ʀʀ 
ɨɡɧɚɱɟɧɧɹ ɡɚɩɢɫɚɬɢ ɭ ɜɢɝɥɹɞɿ: 

ɡ'єɞɧɚɬɢ(x, y) = ɹɤɳɨ ɪɿɜɧɨ(x, NIL) ɬɨ 
ɹɤɳɨ ɪɿɜɧɨ(y, NIL) ɬɨ NIL ɿɧɚɤɲɟ y 

ɿɧɚɤɲɟ ɹɤɳɨ ɪɿɜɧɨ(y, NIL) ɬɨ ɯ ɿɧɚɤɲɟ 
cons(car(x), ɡ'єɞɧɚɬɢ(ɫdr(x),y)) 

ɍ ɰɶɨɦɭ ɨɡɧɚɱɟɧɧɿ ɡɪɨɛɥɟɧɢɣ ɩɟɪɟɪɚɯɭɧɨɤ ɭɫɿɯ ɪɨɡɝɥɹɧɭɬɢɯ ɜɢɩɚɞɤɿɜ. 
Ⱥɥɟ ʀʀ ɦɨɠɧɚ ɫɩɪɨɫɬɢɬɢ, ɡɚɭɜɚɠɢɜɲɢ, ɳɨ ɩɪɢ ɯ = NIL ɮɭɧɤɰɿɹ ɡ'єɞɧɚɬɢ(x, y) 
= y ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɬɨɝɨ, ɱɢ ɛɭɞɟ y ɪɿɜɧɟ NIL, ɱɢ ɧɿ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɚєɦɨ ɞɪɭɝɟ 
ɨɡɧɚɱɟɧɧɹ ɰɿєʀ ɮɭɧɤɰɿʀ: 

ɡ’єɞɧɚɬɢɬɢ (x, y) = ɹɤɳɨ ɪɿɜɧɨ (ɯ, NIL ) ɬɨ y  ɿɧɚɤɲɟ 
ɹɤɳɨ ɪɿɜɧɨ (y, NIL) ɬɨ ɯ  ɿɧɚɤɲɟ 
ɫɨns (car(x), ɡ'єɞɧɚɬɢ (ɫdr(x), y)).  

ɇɚɪɟɲɬɿ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɬɨɣ ɮɚɤɬ, ɳɨ ɩɪɢ ɯ = NIL 
ɡ'єɞɧɚɬɢ (x, y) = cons(car(x), ɡ'єɞɧɚɬɢ (ɫdr(x),y)) 

ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɬɨɝɨ, ɱɢ ɛɭɞɟ y ɪɿɜɧɟ NIL ɱɢ ɧɿ, ɨɬɪɢɦɭєɦɨ ɬɪɟɬɸ ɜɟɪɫɿɸ 
ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɡ’єɞɧɚɬɢ: 

ɡ'єɞɧɚɬɢ(x, y) = ɹɤɳɨ ɪɿɜɧɨ (x, NIL) ɬɨ y ɿɧɚɤɲɟ 
cons (car(x), ɡ’єɞɧɚɬɢ (ɫdr(x),y)) 

ɍɫɿ ɰɿ ɬɪɢ ɨɡɧɚɱɟɧɧɹ ɜɢɡɧɚɱɚɸɬɶ ɟɤɜɿɜɚɥɟɧɬɧɿ ɮɭɧɤɰɿʀ ɿ ɩɪɢɜɨɞɹɬɶ ɞɨ 
ɨɞɧɨɝɨ ɿ ɬɨɝɨ ɠ ɪɟɡɭɥɶɬɚɬɭ. Ʉɨɠɧɟ ɿɡ ɨɡɧɚɱɟɧɶ ɦɚє ɫɜɨʀ ɧɟɞɨɥɿɤɢ ɬɚ ɩɟɪɟɜɚɝɢ. 
ɉɟɪɲɟ ɨɡɧɚɱɟɧɧɹ ɹɜɧɨ ɩɟɪɟɪɚɯɨɜɭє ɜɫɿ ɦɨɠɥɢɜɿ ɜɢɩɚɞɤɢ ɞɥɹ ɚɪɝɭɦɟɧɬɿɜ 
ɮɭɧɤɰɿʀ, ɚ ɬɨɦɭ ɧɚɣɩɪɨɫɬɿɲɟ ɞɥɹ ɪɨɡɭɦɿɧɧɹ. Ɍɪɟɬɶɨɦɭ ɨɡɧɚɱɟɧɧɸ ɦɨɠɧɚ 
ɜɿɞɞɚɬɢ ɩɟɪɟɜɚɝɭ ɡɚ ɤɨɪɨɬɤɿɫɬɶ.  Ⱦɪɭɝɟ ɿ ɬɪɟɬє ɨɡɧɚɱɟɧɧɹ ɦɚɸɬɶ ɫɭɬɬєɜɨ ɪɿɡɧɭ 
ɟɮɟɤɬɢɜɧɿɫɬɶ. Ⱦɪɭɝɚ ɜɟɪɫɿɹ ɭɧɢɤɚє ɨɛɱɢɫɥɟɧɶ ɭ ɜɢɩɚɞɤɭ y = NIL ɰɿɧɨɸ ɡɚɣɜɢɯ 
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ɩɟɪɟɜɿɪɨɤ, ɤɨɥɢ y = NIL. Ɍɪɟɬɹ ɠ ɜɟɪɫɿɹ ɭɧɢɤɚє ɞɨɞɚɬɤɨɜɢɯ ɩɟɪɟɜɿɪɨɤ y, ɚɥɟ 
ɜɢɦɚɝɚє ɡɞɿɣɫɧɟɧɧɹ ɪɟɤɭɪɫɢɜɧɨʀ ɩɟɪɟɛɭɞɨɜɢ ɯ ɧɚɜɿɬɶ ɩɪɢ y = NIL. 

Ɉɞɢɧ ɿɡ ɫɩɨɫɨɛɿɜ ɫɩɪɨɳɟɧɧɹ ɩɪɢ ɩɨɛɭɞɨɜɿ ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ – ɰɟ 
ɜɜɟɞɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɮɭɧɤɰɿɣ. Ɍɚɤ, ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɮɭɧɤɰɿʀ ɡ'єɞɧɚɬɢ (x, y) ɦɢ 
ɦɨɝɥɢ ɛ ɜɜɟɫɬɢ ɞɨɞɚɬɤɨɜɭ ɮɭɧɤɰɿɸ ɡ'єɞ(x, y), ɹɤɚ ɡ'єɞɧɭє x i y ɜ ɩɪɢɩɭɳɟɧɧɿ, 
ɳɨ y = NIL. Ɍɨɞɿ ɦɢ ɛ ɦɚɥɢ ɨɡɧɚɱɟɧɧɹ 

ɡ'єɞɧɚɬɢ (x, y) = ɹɤɳɨ ɪɿɜɧɨ (y, NIL) ɬɨ ɯ ɿɧɚɤɲɟ 
ɡ'єɞ( x, y) 

ɡ'єɞ(x, y) = ɹɤɳɨ ɪɿɜɧɨ(x, NIL) ɬɨ y ɿɧɚɤɲɟ 
cons(car(x) ɡ'єɞ(ɫdr(x),y)) 

Ⱦɚɧɟ ɨɡɧɚɱɟɧɧɹ ɩɨєɞɧɭє ɩɟɪɟɜɚɝɢ ɞɪɭɝɨʀ ɿ ɬɪɟɬɶɨʀ ɜɟɪɫɿɣ ɜɢɳɟ 
ɡɚɩɢɫɚɧɢɯ ɮɭɧɤɰɿɣ. ɐɟ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɣ ɩɪɢɣɨɦ ɭ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɭɜɚɧɧɸ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɝɨɥɨɜɧɨʀ ɮɭɧɤɰɿʀ ɜɢɡɧɚɱɚɬɢ ɧɨɜɿ ɮɭɧɤɰɿʀ ɜ 
ɬɟɪɦɿɧɚɯ ɫɬɚɪɢɯ, ɬɢɦ ɫɚɦɢɦ ɜɫɬɚɧɨɜɥɸɸɱɢ ɦɧɨɠɢɧɭ ɮɭɧɤɰɿɣ, ɹɤɿ 
ɜɢɡɧɚɱɚɸɬɶɫɹ ɨɞɧɚ ɱɟɪɟɡ ɨɞɧɭ . Ɍɚɤɢɦ ɱɢɧɨɦ, ɮɭɧɤɰɿɨɧɚɥɶɧɚ ɩɪɨɝɪɚɦɚ 
ɫɤɥɚɞɚєɬɶɫɹ  ɿɡ ɦɧɨɠɢɧɢ ɮɭɧɤɰɿɣ, ɨɞɧɚ ɡ ɹɤɢɯ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɹɤ ɩɟɪɲɚ 
ɩɪɢɱɢɧɚ ɿɧɲɢɯ. ɐɹ ɮɭɧɤɰɿɹ, ɹɤɭ ɩɪɨɝɪɚɦɿɫɬ ɛɭɞɟ ɜɢɪɚɯɨɜɭɜɚɬɢ, є ɝɨɥɨɜɧɨɸ 
ɩɪɨɝɪɚɦɨɸ, ɜ ɬɨɣ ɱɚɫ ɹɤ ɭɫɿ ɿɧɲɿ ɮɭɧɤɰɿʀ ɫɥɭɠɚɬɶ ɞɥɹ ɧɟʀ ɩɿɞɩɪɨɝɪɚɦɚɦɢ. 

ɉɪɨɛɥɟɦɢ ɜɢɛɨɪɭ ɩɿɞɮɭɧɤɰɿɣ ɩɪɢ ɪɨɡɪɨɛɰɿ ɝɨɥɨɜɧɨʀ ɮɭɧɤɰɿʀ є 
ɫɩɨɤɨɧɜɿɱɧɨɸ ɩɪɨɛɥɟɦɨɸ ɹɤɿɫɧɨɝɨ ɫɬɪɭɤɬɭɪɭɜɚɧɧɹ ɩɪɨɝɪɚɦɢ. ȼɞɚɥɢɣ ɩɿɞɛɿɪ 
ɩɿɞɮɭɧɤɰɿɣ ɫɩɟɰɿɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɦɨɠɟ ɫɭɬɬєɜɨ ɫɩɪɨɫɬɢɬɢ ɫɬɪɭɤɬɭɪɭ 
ɦɧɨɠɢɧɢ ɮɭɧɤɰɿɣ ɜ ɰɿɥɨɦɭ. Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɫɬɜɨɪɢɬɢ ɞɨɛɪɟ ɫɬɪɭɤɬɭɪɨɜɚɧɭ 
ɩɪɨɝɪɚɦɭ, ɦɨɠɧɚ ɞɚɬɢ ɨɞɧɭ ɩɨɪɚɞɭ: ɧɚɦɚɝɚɬɢɫɹ ɛɟɡɩɟɪɟɪɜɧɨ ɜɞɨɫɤɨɧɚɥɸɜɚɬɢ 
ɬɟ, ɳɨ ɡɪɨɛɥɟɧɨ. 

7.3.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ 

1. ɉɨɜɬɨɪɢɬɢ ɩɨ ɤɭɪɫɭ ɥɟɤɰɿɣ ɬɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɪɟɤɭɪɫɢɜɧɟ 
ɜɢɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɣ ɬɚ ɫɩɨɫɨɛɢ ʀɯ ɜɞɨɫɤɨɧɚɥɟɧɧɹ . 

2. Ⱦɥɹ ɡɚɞɚɧɨɝɨ ɜɚɪɿɚɧɬɭ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɦɨɠɥɢɜɿ ɜɢɩɚɞɤɢ ɡɦɿɧɢ 
ɚɪɝɭɦɟɧɬɿɜ ɮɭɧɤɰɿʀ ɿ ɡɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ ɩɪɨɝɪɚɦɢ. 

3. Ɂɚɩɢɫɚɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɩɪɨɝɪɚɦɢ. 
4. ɉɟɪɟɜɿɪɢɬɢ  ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ  ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ  ɩɪɨɝɪɚɦɢ,  ɜɜɿɜɲɢ ʀʀ ɜ 

ɤɨɦɩ'ɸɬɟɪ. 
5. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɪɨ ɪɨɛɨɬɭ. 
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7.3.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. Ⱦɚɬɢ ɨɡɧɚɱɟɧɧɹ ɪɟɤɭɪɫɿʀ. 
2. Ɂɚɩɢɫɚɬɢ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɫɭɦɚ, ɹɤɚ ɜ ɹɤɨɫɬɿ ɚɪɝɭɦɟɧɬɭ ɦɚє ɫɩɢɫɨɤ 

ɰɿɥɢɯ ɱɢɫɟɥ ɿ ɹɤ ɪɟɡɭɥɶɬɚɬ ɜɢɞɚє ɫ 
ɭɦɭ ɰɢɯ ɱɢɫɟɥ. 
3. ɓɨ ɬɚɤɟ ɩɿɞɮɭɧɤɰɿɹ ɝɨɥɨɜɧɨʀ ɮɭɧɤɰɿʀ? 
4. əɤ ɩɨɛɭɞɭɜɚɬɢ ɞɨɛɪɟ ɫɬɪɭɤɬɭɪɨɜɚɧɭ ɩɪɨɝɪɚɦɭ? 
5. əɤɚ ɩɪɢɱɢɧɚ ɜɜɟɞɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɮɭɧɤɰɿɣ ɩɪɢ ɩɨɛɭɞɨɜɿ 

ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ? 
 

 

7.4. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 10. ȼɢɤɨɪɢɫɬɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ 

ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɭ ɮɭɧɤɰɿɨɧɚɥьɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ 
 
Ɇɟɬɚ:  Ɉɫɜɨєɧɧɹ  ɦɟɬɨɞɭ ɡ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚɝɪɨɦɚɞɠɟɧɧɹ  ɩɪɢ ɩɨɛɭɞɨɜɿ 

ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ. 

7.4.1. Ɍɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ 
Ɉɫɧɨɜɧɚ ɿɞɟɹ ɦɟɬɨɞɭ ɡ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨɛ 

ɜɢɡɧɚɱɢɬɢ ɞɨɩɨɦɿɠɧɭ ɮɭɧɤɰɿɸ ·ɡ ɡɚɣɜɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɞɥɹ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɧɟɨɛɯɿɞɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ. 

ɉɪɨɿɥɸɫɬɪɭєɦɨ ɿɞɟɸ ɦɟɬɨɞɭ, ɩɪɨɟɤɬɭɸɱɢ ɮɭɧɤɰɿɸ ɨɛɟɪɧɭɬɢ (ɯ), ɹɤɚ 
ɜɢɞɚє ɫɩɢɫɨɤ ɡ ɟɥɟɦɟɧɬɚɦɢ,  ɩɟɪɟɪɚɯɨɜɚɧɢɦɢ  ɜ  ɡɜɨɪɨɬɧɨɦɭ ɩɨɪɹɞɤɭ:    

 

    ɏ ɨɛɟɪɧɭɬɢ (ɯ) 
(Ⱥ ȼ ɋ) 
((Ⱥ ȼ)(ɋ Ⱦ) 
    NIL 

(ɋ ȼ Ⱥ) 
((ɋ Ⱦ)(Ⱥ ȼ)) 
  NIL 

 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɹɤɳɨ ɟɥɟɦɟɧɬɢ ɫɩɢɫɤɭ, ɜ ɫɜɨɸ ɱɟɪɝɭ, є ɫɩɢɫɤɚɦɢ, ɬɨ 

ɟɥɟɦɟɧɬɢ ɨɫɬɚɧɧɿɯ ɧɟ ɨɛɟɪɬɚɸɬɶɫɹ. Ɉɫɤɿɥɶɤɢ ɯ є ɫɩɢɫɨɤ, ɬɨ ɧɟɨɛɯɿɞɧɨ ɡɪɨɛɢɬɢ 
ɚɧɚɥɿɡ ɜɢɩɚɞɤɿɜ. əɤɳɨ ɯ є NIL, ɬɨ ɨɛɟɪɧɭɬɢ (ɯ) ɬɚɤɨɠ NIL. əɤɳɨ ɯ = NIL, ɬɨ 
ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɨɛɟɪɧɭɬɢ (ɫdr(x)), ɚ ɞɥɹ ɡɚɜɟɪɲɟɧɧɹ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ 
ɨɛɟɪɧɭɬɢ ɧɟɨɛɯɿɞɧɨ ɦɚɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɛɢ ɦɨɝɥɚ ɩɨɦɿɫɬɢɬɢ car(x) ɜ ɤɿɧɟɰɶ 
ɨɛɟɪɧɭɬɢ (ɫdr(x)). Ɂ ɰɿєʀ ɬɨɱɤɢ ɡɨɪɭ ɤɨɪɢɫɧɨɸ є ɮɭɧɤɰɿɹ 

ɞɨɛɚɜɢɬɢ (x, y) 

 

 

 

 

 

 

 

 

 

 



377 

ɹɤɚ ɨɬɪɢɦɭє ɫɩɢɫɨɤ ɯ ɿ ɟɥɟɦɟɧɬ y ɬɚ ɪɨɛɢɬɶ y ɧɨɜɢɦ ɨɫɬɚɧɧɿɦ ɱɥɟɧɨɦ ɫɩɢɫɤɭ ɯ: 
 

ɯ y ɞɨɛɚɜɢɬɢ (x, y) 

( Ⱥ ȼ ɋ) 
((Ⱥ ȼ) (ɋ Ⱦ)) 

NIL 

Ⱦ 
(ȿ Ʉ) 
Ⱥ 

(Ⱥ ȼ ɋ Ⱦ) 
((Ⱥ ȼ)(ɋ Ⱦ)(ȿ Ʉ)) 

(Ⱥ) 

 
ȼɜɚɠɚɸɱɢ, ɳɨ ɦɢ ɦɚєɦɨ ɬɚɤɭ ɮɭɧɤɰɿɸ ɦɨɠɧɚ ɡɚɜɟɪɲɢɬɢ ɨɩɢɫ 

ɚɥɝɨɪɢɬɦɭ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ ɨɛɟɪɧɭɬɢ(ɯ): 
 
ɜɢɩɚɞɨɤ (1) ɯ = NIL ɨɛɟɪɧɭɬɢ (ɯ) = NIL 

ɜɢɩɚɞɨɤ (2) ɯ  NIL 

ɧɟɯɚɣ ɨɛɟɪɧɭɬɢ (ɫdr(x)) = z 

ɬɨɞɿ ɨɛɟɪɧɭɬɢ (ɯ) = ɞɨɛɚɜɢɬɢ (z, car(x)) 

 Ɍɚɤɢɦ ɱɢɧɨɦ, ɨɬɪɢɦɭєɦɨ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ 
ɨɛɟɪɧɭɬɢ (ɯ) = ɹɤɳɨ ɪɿɜɧɨ (ɯ, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
ɞɨɛɚɜɢɬɢ (ɨɛɟɪɧɭɬɢ(ɫdr(x)), car(x)) 

 

Ɍɟɩɟɪ ɩɨɛɭɞɭєɦɨ ɮɭɧɤɰɿɸ ɞɨɛɚɜɢɬɢ.  ɐɟ ɮɭɧɤɰɿɹ ɡ ɞɜɨɦɚ ɚɪɝɭɦɟɧɬɚɦɢ, 
ɩɟɪɲɢɣ  – ɨɩɢɫɨɤ,  ɚ ɞɪɭɝɢɣ – ɞɟɹɤɢɣ S-ɜɢɪɚɡ.  Ɍɨɦɭ ɧɚɲ ɚɧɚɥɿɡ ɜɢɩɚɞɤɿɜ 
ɫɬɨɫɭєɬɶɫɹ ɥɢɲɟ ɩɟɪɲɨɝɨ ɚɪɝɭɦɟɧɬɭ: 
 

ɜɢɩɚɞɨɤ (1) ɯ = NIL ɞɨɛɚɜɢɬɢ (x, y) = cons (y, NIL) 

ɜɢɩɚɞɨɤ (2) ɯ   NIL ɧɟɯɚɣ ɞɨɛɚɜɢɬɢ (ɫdr(x), y) = z 

ɬɨɞɿ ɞɨɛɚɜɢɬɢ (x, y) = cons(ɫar(x),z) 

 

Ɉɫɬɚɧɧɹ ɩɨɛɭɞɨɜɚ ɩɪɢɜɨɞɢɬɶ ɞɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ 
 

ɞɨɛɚɜɢɬɢ (x, y) = ɹɤɳɨ ɪɿɜɧɨ(ɯ, NIL) ɬɨ cons (y, NIL) ɿɧɚɤɲɟ 
cons(car(x), ɞɨɛɚɜɢɬɢ (ɫdr(x), y)) 

 

Ɍɟɩɟɪ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɨɛɟɪɧɭɬɢ ɜɢɤɨɪɢɫɬɨɜɭє ɞɨɛɚɜɢɬɢ ɹɤ 
ɩɿɞɮɭɧɤɰɿɸ, ɚ ɬɨɦɭ ɰɿ ɮɭɧɤɰɿʀ ɭɬɜɨɪɸɸɬɶ ɩɪɨɝɪɚɦɭ ɨɛɟɪɬɚɧɧɹ ɫɩɢɫɤɭ. 
ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɦɨɠɧɚ ɛ ɛɭɥɨ ɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ ɞɨɛɚɜɢɬɢ ɱɟɪɟɡ ɪɚɧɿɲɟ 
ɨɡɧɚɱɟɧɭ ɮɭɧɤɰɿɸ ɡ'єɞɧɚɬɢ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ: 

ɞɨɛɚɜɢɬɢ (x, y) = ɡ'єɞɧɚɬɢ (x, cons (y, NIL)). 
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Ɍɨɞɿ ɧɚɲɚ ɩɪɨɝɪɚɦɚ ɨɛɟɪɬɚɧɧɹ ɫɩɢɫɤɭ ɫɤɥɚɞɚɥɚɫɹ ɛ ɡ ɬɪɶɨɯ ɮɭɧɤ-
ɰɿɨɧɚɥɶɧɢɯ ɨɡɧɚɱɟɧɶ. Ȼɿɥɶɲ  ɡɜɢɱɧɨ ɜɤɥɸɱɢɬɢ ɜɢɤɥɢɤ  ɡ'єɞɧɚɬɢ ɜ ɮɭɧɤɰɿɸ 
ɨɛɟɪɧɭɬɢ ɬɚ ɩɨɡɛɭɬɢɫɹ ɮɭɧɤɰɿʀ ɞɨɛɚɜɢɬɢ, ɳɨ ɩɪɢɜɨɞɢɬɶ ɞɨ ɬɚɤɨʀ ɩɪɨɝɪɚɦɢ 

 
ɨɛɟɪɧɭɬɢ(ɯ) = ɹɤɳɨ ɪɿɜɧɨ(ɯ, NIL) ɬɨ NIL ɿɧɚɤɲɟ 
ɡ'єɞɧɚɬɢ (ɨɛɟɪɧɭɬɢ(ɫdr(x)),cons(car(x), NIL)) 

ɡ'єɞɧɚɬɢ (ɯ) = ɹɤɳɨ ɪɿɜɧɨ(ɯ, NIL) ɬɨ y ɿɧɚɤɲɟ cons(car(x), ɡ’єɞɧɚɬɢ 

(ɫdr(x),y) 

 

ɐɿɤɚɜɨ ɩɿɞɪɚɯɭɜɚɬɢ ɤɿɥɶɤɿɫɬɶ ɜɢɤɥɢɤɿɜ  ɮɭɧɤɰɿʀ  cons ɩɪɢ ɪɟɚɥɿɡɚɰɿʀ ɰɿєʀ  
ɩɪɨɝɪɚɦɢ. Ɏɭɧɤɰɿɹ ɨɛɟɪɧɭɬɢ ɪɨɛɢɬɶ n ɜɢɤɥɢɤɿɜ ɮɭɧɤɰɿʀ cons,  ɹɤɳɨ ɞɨɜɠɢɧɚ 
ɫɩɢɫɤɭ n,  ɚɥɟ ɠ  ɜɨɧɚ ɪɨɛɢɬɶ ɿ  n ɜɢɤɥɢɤɿɜ ɮɭɧɤɰɿʀ ɡ'єɞɧɚɬɢ. Ⱦɥɹ ɤɨɠɧɨɝɨ ɿɡ 
ɰɢɯ ɜɢɤɥɢɤɿɜ ɡ'єɞɧɚɬɢ ɞɨɜɠɢɧɚ ɩɟɪɲɨɝɨ ʀʀ ɚɪɝɭɦɟɧɬɭ ɪɿɜɧɚ ɜɿɞɩɨɜɿɞɧɨ 0, 1, 2, 
… n-1. Ɍɨɦɭ ɤɿɥɶɤɿɫɬɶ ɜɢɤɥɢɤɿɜ cons ɮɭɧɤɰɿєɸ ɡ'єɞɧɚɬɢ ɜɿɞ ɿɦɟɧɿ ɨɛɟɪɧɭɬɢ є 

0+1+2+.....+n-1 = n(n-1)/2. 
Ɂɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɜɢɤɥɢɤɿɜ cons ɜ ɮɭɧɤɰɿʀ ɨɛɟɪɧɭɬɢ ɛɭɞɟ n + n(n-1)/2 = 

n(n+1)/2. 
ɐɟ ɱɢɫɥɨ ɜɢɤɥɢɤɿɜ є ɞɨɫɢɬɶ ɜɟɥɢɤɢɦ. Ɇɨɠɧɚ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɿɞɟɸ 

ɦɟɬɨɞɭ ɩɚɪɚɦɟɬɪɿɜ ɧɚɝɪɨɦɚɞɠɟɧɧɹ, ɩɟɪɟɩɪɨɝɪɚɦɭɜɚɬɢ ɮɭɧɤɰɿɸ ɨɛɟɪɧɭɬɢ, 
ɳɨɛ ɭɧɢɤɧɭɬɢ ɡɚɣɜɢɯ ɜɢɤɥɢɤɿɜ ɮɭɧɤɰɿʀ cons, ɬɨɛɬɨ ɡɪɨɛɢɬɢ ɩɪɨɝɪɚɦɭ ɛɿɥɶɲ 
ɟɮɟɤɬɢɜɧɨɸ. 

ȼɢɡɧɚɱɢɦɨ ɮɭɧɤɰɿɸ ɨɛɪ(x, y) ɡ ɬɿєɸ ɜɥɚɫɬɢɜɿɫɬɸ, ɳɨ x – є ɫɩɢɫɨɤ, ɹɤɢɣ 
ɩɿɞɥɹɝɚє ɨɛɟɪɬɚɧɧɸ, ɚ y – ɩɚɪɚɦɟɬɪ, ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ 
ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɨɛɟɪɧɟɧɨɝɨ ɫɩɢɫɤɭ. Ɇɚєɦɨ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ 

ɨɛɪ(x, y) = ɹɤɳɨ ɪɿɜɧɨ(ɯ, NIL) ɬɨ  y ɿɧɚɤɲɟ ɨɛɪ(ɫdr(x), cons(ɫar(x),y)) 

ɱɟɪɟɡ ɹɤɭ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ ɨɛɟɪɧɭɬɢ(ɯ): 
ɨɛɟɪɧɭɬɢ(ɯ) = ɨɛɪ(ɯ, NIL) 

Ʉɨɥɢ ɜɢɤɥɢɤɚɧɚ ɮɭɧɤɰɿɹ ɨɛɪ(x, y), ɫɩɢɫɨɤ y ɜɠɟ ɧɚɝɪɨɦɚɞɢɜ ɭ 
ɡɜɨɪɨɬɧɨɦɭ ɩɨɪɹɞɤɭ ɜɫɿ ɪɨɡɝɥɹɧɭɬɿ ɞɨ ɰɶɨɝɨ ɦɨɦɟɧɬɭ ɟɥɟɦɟɧɬɢ ɫɩɢɫɤɭ, ɹɤɢɣ 
ɨɛɟɪɬɚєɬɶɫɹ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɤɨɥɢ ɯ є NIL, ɬɨ y ɧɚɝɪɨɦɚɞɢɜ ɜɟɫɶ ɪɟɡɭɥɶɬɚɬ ɜ 
ɰɿɥɨɦɭ, ɚ ɹɤɳɨ y = NIL, ɬɨ ɦɢ ɦɨɠɟɦɨ ɧɚɝɪɨɦɚɞɢɬɢ ɜ y ɫar ɜɿɞ ɯ · ɪɟɤɭɪɫɢɜɧɨ 
ɜɢɤɥɢɤɚɬɢ  ɮɭɧɤɰɿɸ  ɨɛɪ ɞɥɹ ɨɛɪɨɛɤɢ ɫdr ɜɿɞ ɯ. 

ɉɪɨɛɥɟɦɚ ɩɨɛɭɞɨɜɢ ɬɚɤɢɯ ɮɭɧɤɰɿɣ ɡ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚɝɪɨɦɚɞɠɟɧɧɹ 
ɩɨɥɹɝɚє ɜ ɩɿɞɛɨɪɿ ɩɿɞɮɭɧɤɰɿɣ ɡ ɩɚɪɚɦɟɬɪɨɦ, ɹɤɢɣ ɜɢɪɚɯɭє ɩɨɬɪɿɛɧɢɣ 
ɪɟɡɭɥɶɬɚɬ.  

ɉɿɞɪɚɯɭєɦɨ ɤɿɥɶɤɿɫɬɶ ɜɢɤɥɢɤɿɜ ɮɭɧɤɰɿʀ cons ɜ ɨɫɬɚɧɧɶɨɦɭ ɜɚɪɿɚɧɬɿ 
ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɨɛɟɪɧɭɬɢ. Ɉɱɟɜɢɞɧɨ, ɮɭɧɤɰɿɹ ɨɛɟɪɧɭɬɢ(ɯ) ɪɨɛɢɬɶ ɫɜɨʀ 
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ɜɢɤɥɢɤɢ cons ɭ ɮɭɧɤɰɿʀ ɨɛɪ(ɯ, NIL). Ɏɭɧɤɰɿɹ ɨɛɪ(x, y) ɜɢɤɥɢɤɚє ɫɟɛɟ 
ɪɟɤɭɪɫɢɜɧɨ n ɪɚɡɿɜ, ɞɟ n–ɞɨɜɠɢɧɚ ɫɩɢɫɤɭ ɯ. Ɉɬɠɟ, ɨɛɪ(x, y) ɜɢɤɥɢɤɚє cons n 
ɪɚɡɿɜ, ɫɬɿɥɶɤɢ ɠ ɪɚɡɿɜ ɜɢɤɥɢɤɚє cons ɿ ɮɭɧɤɰɿɹ ɨɛɟɪɧɭɬɢ. əɤɳɨ ɩɨɪɿɜɧɹɬɢ ɡ 
ɤɿɥɶɤɿɫɬɸ  ɜɢɤɥɢɤɿɜ ɮɭɧɤɰɿʀ cons n(n+1)/2 ɭ ɩɟɪɲɨɦɭ ɨɡɧɚɱɟɧɧɿ,  ɬɨ ɦɚєɦɨ  
ɫɭɬɬєɜɭ ɟɤɨɧɨɦɿɸ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɩɪɨɝɪɚɦɢ.  

7.4.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ 

1. Ɂ ɤɭɪɫɭ ɥɟɤɰɿɣ ɩɨɜɬɨɪɢɬɢ ɬɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɦɟɬɨɞɭ ɡ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɞɨ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿɣ. 

2. Ⱦɥɹ ɡɚɞɚɧɨɝɨ ɜɚɪɿɚɧɬɭ ɩɿɞɿɛɪɚɬɢ ɩɿɞɮɭɧɤɰɿɸ ɡ ɩɚɪɚɦɟɬɪɨɦ 
ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɿ ɡɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ ɩɪɨɝɪɚɦɢ ɲɥɹɯɨɦ ɚɧɚɥɿɡɭ ɦɨɠɥɢɜɢɯ 
ɜɢɩɚɞɤɿɜ. 

3. Ɂɚɩɢɫɚɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɩɪɨɝɪɚɦɢ ɡ ɩɚɪɚɦɟɬɪɚɦɢ 
ɧɚɝɪɨɦɚɞɠɟɧɧɹ. 

4. ɉɟɪɟɜɿɪɢɬɢ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ ɩɪɨɝɪɚɦɢ, ɜɜɿɜɲɢ ʀʀ ɜ ɤɨɦɩ'ɸɬɟɪ. 
5. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɪɨ ɪɨɛɨɬɭ. 

 

7.4.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. ɋɭɬɶ ɦɟɬɨɞɭ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿɣ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɚɪɚɦɟɬɪɿɜ 
ɧɚɝɪɨɦɚɞɠɟɧɧɹ. 

2. Ɂɚɩɢɫɚɬɢ ɮɭɧɤɰɿɸ,  ɹɤɚ ɡɞɿɣɫɧɸє ɨɛɟɪɬɚɧɧɹ ɹɤ ɟɥɟɦɟɧɬɿɜ ɜɯɿɞɧɨɝɨ 
ɫɩɢɫɤɭ, ɬɚɤ ɿ ɟɥɟɦɟɧɬɿɜ ɜɧɭɬɪɿɲɧɿɯ ɩɿɞɫɩɢɫɤɿɜ. 

3. əɤɿ ɩɟɪɟɜɚɝɢ ɿ ɨɫɨɛɥɢɜɨɫɬɿ ɦɟɬɨɞɭ ɡ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚɝɪɨɦɚɞɠɟɧɧɹ? 
4. Ɉɡɧɚɱɢɬɢ ɚɪɢɮɦɟɬɢɱɧɭ ɮɭɧɤɰɿɸ ɡ ɞɜɨɦɚ ɩɚɪɚɦɟɬɪɚɦɢ, ɹɤɚ ɜ ɩɟɪɲɨɦɭ 

ɧɚɝɪɨɦɚɞɠɭє ɫɭɦɭ ɰɿɥɢɯ ɱɢɫɟɥ ɜɿɞ ɞɿɥɟɧɧɹ ɤɨɠɧɨɝɨ ɟɥɟɦɟɧɬɭ ɜɯɿɞɧɨɝɨ ɫɩɢɫɤɭ 
ɧɚ ɞɜɚ, ɚ ɜ ɞɪɭɝɨɦɭ ɞɨɛɭɬɨɤ ɡɚɥɢɲɤɿɜ ɜɿɞ ɬɚɤɨɝɨ ɞɿɥɟɧɧɹ. 

 

 

7.5. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 11. ɉɨɛɭɞɨɜɚ ɮɭɧɤɰɿɣ ɜɢɳɢɯ 
ɩɨɪɹɞɤɿɜ 

Ɇɟɬɚ:  ɇɚɛɭɬɬɹ ɩɪɚɤɬɢɱɧɢɯ ɧɚɜɢɤɿɜ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿɣ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ.  

7.5.1. Ɍɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ 
Ɏɭɧɤɰɿʀ, ɹɤ· ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɿɧɲɿ ɮɭɧɤɰɿʀ ɜ ɹɤɨɫɬɿ ɚɪɝɭɦɟɧɬɿɜ,  є 

ɩɪɢɤɥɚɞɨɦ ɬɨɝɨ, ɳɨ ɩɪɢɣɧɹɬɨ ɧɚɡɢɜɚɬɢ ɮɭɧɤɰɿɹɦɢ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ. ȼ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɪɨɡɭɦɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɭɧɤɰɿɣ ɜɢɳɢɯ 
ɩɨɪɹɞɤɿɜ ɦɨɠɟ ɩɪɢɜɟɫɬɢ ɞɨ ɧɚɞɡɜɢɱɚɣɧɨ ɩɪɨɫɬɢɯ ɿ ɩɨɬɭɠɧɢɯ ɩɪɨɝɪɚɦ. 
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Ɋɨɡɝɥɹɧɟɦɨ ɮɭɧɤɰɿɸ, ɹɤɚ ɩɿɫɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨ ɫɩɢɫɤɭ ɰɿɥɢɯ ɱɢɫɟɥ, 
ɜɢɞɚє ɫɩɢɫɨɤ ɬɿєʀ ɠ ɞɨɜɠɢɧɢ, ɚɥɟ ɡ ɟɥɟɦɟɧɬɚɦɢ ɧɚ ɨɞɢɧɢɰɸ ɡɛɿɥɶɲɟɧɢɦɢ 
ɩɨɪɿɜɧɹɧɨ ɡ ɜɢɯɿɞɧɢɦ ɫɩɢɫɤɨɦ. Ⱦɿɸ ɮɭɧɤɰɿʀ ɦɨɠɧɚ ɩɪɨɿɥɸɫɬɪɭɜɚɬɢ 
ɬɚɛɥɢɰɟɸ: 

 

ɏ ɡɛɿɥьɲɢɬɢ (ɯ) 
(1  2  3) 
(0  -1  -2) 
( 129 ) 

(2 3 4) 
(1 0 -1) 
(130) 

 
Ɏɭɧɤɰɿɨɧɚɥɶɧɟ ɜɢɡɧɚɱɟɧɧɹ ɰɿєʀ ɮɭɧɤɰɿʀ ɡɛɿɥьɲɢɬɢ(ɯ) ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɭ 

ɜɢɝɥɹɞɿ: 
ɡɛɿɥьɲɢɬɢ(ɯ) = ɹɤɳɨ ɪɿɜɧɨ(ɯ, NIL) ɬɨ NIL ɿɧɚɤɲɟ cons(car(x)+1, 

ɡɛɿɥьɲɢɬɢ (ɫdr(x))) 

 

Ⱥɧɚɥɨɝɿɱɧɨ ɮɭɧɤɰɿɹ 
ɡɚɥɢɲɨɤ(ɯ) = ɹɤɳɨ ɪɿɜɧɨ (ɯ, NIL) ɬɨ NIL ɿɧɚɤɲɟ cons(car(x) ɡɚɥɢɲɨɤ 

2, ɡɚɥɢɲɨɤ (ɫdr(x))) 

 

ɜɢɪɚɯɨɜɭє ɩɨ ɜɢɯɿɞɧɨɦɭ ɫɩɢɫɤɭ ɫɩɢɫɨɤ ɡɚɥɢɲɤɿɜ ɜɿɞ ɞɿɥɟɧɧɹ ɤɨɠɧɨɝɨ ɣɨɝɨ 
ɟɥɟɦɟɧɬɚ ɧɚ 2, ɹɤ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɿ ɧɢɠɱɟ: 

 

    ɏ ɡɚɥɢɲɨɤ (ɯ) 
(0 2 3) 
(0 -1 -3) 
(129) 

(0 0 1) 
(0 -1 -1) 
(1) 

 
ɉɨɞɿɛɧɿɫɬɶ ɰɢɯ ɞɜɨɯ ɮɭɧɤɰɿɣ ɬɚ ɚɧɚɥɨɝɿɱɧɢɯ ʀɦ ɧɚɜɨɞɢɬɶ ɧɚ ɞɭɦɤɭ, ɳɨ 

ɦɨɠɧɚ ɜɜɟɫɬɢ ɞɟɹɤɭ ɡɚɝɚɥɶɧɭ ɮɭɧɤɰɿɸ, ɞɥɹ ɹɤɨʀ ɤɨɧɤɪɟɬɧɚ ɚɪɢɮɦɟɬɢɱɧɚ 
ɨɩɟɪɚɰɿɹ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɧɚɞ ɤɨɠɧɢɦ ɟɥɟɦɟɧɬɨɦ ɫɩɢɫɤɭ (ɡɛɿɥɶɲɟɧɧɹ ɧɚ 
ɨɞɢɧɢɰɸ, ɡɚɥɢɲɨɤ ɜɿɞ ɞɿɥɟɧɧɹ ɧɚ 2), є ɩɚɪɚɦɟɬɪɨɦ ɮɭɧɤɰɿʀ. Ⱦɚ 

ɜɲɢ ɰɿɣ ɭɡɚɝɚɥɶɧɟɧɿɣ ɮɭɧɤɰɿʀ ɿɦ'ɹ ɜɿɞɨɛɪɚɡɢɬɢ, ɦɨɠɧɚ ɞɚɬɢ ɬɚɤɟ ʀʀ 
ɨɡɧɚɱɟɧɧɹ: 

ɜɿɞɨɛɪɚɡɢɬɢ(x, f) = ɹɤɳɨ ɪɿɜɧɨ(ɯ, NIL) ɬɨ NIL  ɿɧɚɤɲɟ cons(f(ɫar(x)), 

ɜɿɞɨɛɪɚɡɢɬɢ(ɫdr(x),f)) 
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 Ɍɟɩɟɪ ɦɨɠɟɦɨ ɩɟɪɟɜɢɡɧɚɱɢɬɢ ɪɚɧɿɲɟ ɨɩɢɫɚɧɿ ɮɭɧɤɰɿʀ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɜɿɞɨɛɪɚɡɢɬɢ ɬɚɤɢɦ ɱɢɧɨɦ: 

 
ɡɛ(y) = y+1 

ɡɛɿɥьɲɢɬɢ(ɯ) = ɜɿɞɨɛɪɚɡɢɬɢ(ɯ, ɡɛ) 
ɡɚɥ(z) = z ɡɚɥɢɲɨɤ 2 
ɡɚɥɢɲɨɤ(ɯ) = ɜɿɞɨɛɪɚɡɢɬɢ (ɯ, ɡɚɥ) 
 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɡɧɚɱɟɧɿ ɮɭɧɤɰɿʀ ɡɚɥɢɲɨɤ ɿ ɡɛɿɥьɲɢɬɢ є ɮɭɧɤɰɿɹɦɢ 

ɜɢɳɢɯ  ɩɨɪɹɞɤɿɜ,  ɨɫɤɿɥɶɤɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɿɧɲɿ ɮɭɧɤɰɿʀ ɜ ɹɤɨɫɬɿ ɚɪɝɭɦɟɧɬɿɜ. 
ȼ ɹɤɨɫɬɿ ɞɪɭɝɨɝɨ ɩɪɢɤɥɚɞɭ ɮɭɧɤɰɿʀ ɜɢɳɨɝɨ ɩɨɪɹɞɤɭ ɪɨɡɝɥɹɧɟɦɨ 

ɨɩɟɪɚɰɿɸ ɪɟɞɭɤɰɿʀ. ȼɢɡɧɚɱɢɦɨ ɮɭɧɤɰɿɸ ɪɟɞɭɤɰɿɹ (x, g, a), ɞɟ ɯ – ɫɩɢɫɨɤ, g – 
ɛɿɧɚɪɧɚ ɮɭɧɤɰɿɹ, a – ɩɨɫɬɿɣɧɚ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ ɫɩɢɫɨɤ ɯ = (x ... x ) 
ɩɪɢɜɨɞɢɬɶɫɹ ɞɨ ɜɢɝɥɹɞɭ 

g(x  ,g(ɯ  ),...g(x  ,a)...) 

ɉɨɛɭɞɭєɦɨ ɰɸ ɮɭɧɤɰɿɸ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɿɡ ɚɧɚɥɿɡɭ ɦɨɠɥɢɜɢɯ ɜɢɩɚɞɤɿɜ: 
 

ɜɢɩɚɞɨɤ (1)  ɯ = NIL ɪɟɞɭɤɰɿɹ( x, g, a) = a 

ɜɢɩɚɞɨɤ (2)  ɯ = NIL 

ɧɟɯɚɣ ɪɟɞɭɤɰɿɹ (ɫdr(x), g, a) = z 

ɬɨɞɿ ɪɟɞɭɤɰɿɹ (x, g, a) = g(ɫar(x),z) 

 

Ɉɬɠɟ, ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɨɡɧɚɱɟɧɧɹ: 
 

ɪɟɞɭɤɰɿɹ(x, g, a) = ɹɤɳɨ ɪɿɜɧɨ (x, NIL) ɬɨ ɚ ɿɧɚɤɲɟ g(ɫar(x), 

ɪɟɞɭɤɰɿɹ(ɫdr(x), g, a)) 

 

Ɇɚɸɱɢ ɰɸ ɮɭɧɤɰɿɸ ɜɢɳɨɝɨ ɩɨɪɹɞɤɭ, ɦɨɠɧɚ ɬɪɢɜɿɚɥɶɧɨ ɜɢɡɧɚɱɢɬɢ 
ɮɭɧɤɰɿʀ ɫɭɦɚ ɿ ɞɨɛɭɬɨɤ, ɹɤɿ ɜɿɞɩɨɜɿɞɧɨ ɜɢɞɚɸɬɶ ɫɭɦɭ ɿ ɞɨɛɭɬɨɤ ɜɿɞ ɜɢɯɿɞɧɨɝɨ 
ɫɩɢɫɤɭ ɰɿɥɢɯ ɱɢɫɟɥ: 

 
ɩɥɸɫ(x, y) = x +y; 

ɫɭɦɚ(ɯ) = ɪɟɞɭɤɰɿɹ( ɯ, ɩɥɸɫ, 0); 

ɦɧɨɠɢɬɢ(x, y) = x*y; 

ɞɨɛɭɬɨɤ(ɯ) = ɪɟɞɭɤɰɿɹ(ɯ, ɦɧɨɠɢɬɢ, 1) 
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Ⱦɟɹɤɢɣ ɧɟɞɨɥɿɤ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɮɭɧɤɰɿɣ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ ɡɜ'ɹɡɚɧɢɣ ɡ 
ɧɟɨɛɯɿɞɧɿɫɬɸ ɞɚɜɚɬɢ ɿɦɟɧɚ ɮɭɧɤɰɿɹɦ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɹɤ ɮɚɤɬɢɱɧɿ 
ɩɚɪɚɦɟɬɪɢ, ɐɶɨɝɨ ɧɟɞɨɥɿɤɭ ɦɨɠɧɚ ɭɧɢɤɧɭɬɢ, ɹɤɳɨ ɜɢɤɨɪɢɫɬɚɬɢ 2 ɜɢɪɚɡɢ, 
ɡɧɚɱɟɧɧɹ ɹɤɢɯ є ɮɭɧɤɰɿєɸ. Ɏɭɧɤɰɿɹ є ɩɪɚɜɢɥɨɦ ɞɥɹ ɜɢɪɚɯɭɜɚɧɧɹ ɡɧɚɱɟɧɧɹ ɩɨ 
ɞɟɹɤɢɯ ɚɪɝɭɦɟɧɬɚɯ. -ɜɢɪɚɡ ɦɿɫɬɢɬɶ ɭ ɫɨɛɿ ɰɟ ɩɪɚɜɢɥɨ, ɜɢɞɿɥɹɸɱɢ ɿɦɟɧɚ 
ɩɚɪɚɦɟɬɪɿɜ · ɜɢɪɚɡ, ɹɤɢɣ ɡɚɞɚɧɢɣ ɜ ɬɟɪɦɿɧɚɯ ɰɢɯ ɩɚɪɚɦɟɬɪɿɜ. Ɍɚɤ -ɜɢɪɚɡ 

 (z)   z+1 

ɜɢɪɚɯɨɜɭє ɮɭɧɤɰɿɸ, ɹɤɚ, ɛɭɞɭɱɢ ɜɢɤɥɢɤɚɧɨɸ ɩɪɢ ɤɨɧɤɪɟɬɧɨɦɭ ɚɪɝɭɦɟɧɬɿ, 
ɜɢɞɚє ɰɟ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ, ɡɛɿɥɶɲɟɧɟ ɧɚ ɨɞɢɧɢɰɸ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚɣɛɿɥɶɲ 

ɞɨɰɿɥɶɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ -ɜɢɪɚɡɿɜ ɭ ɹɤɨɫɬɿ ɮɚɤɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɮɭɧɤɰɿɣ 
ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ. 

Ɏɭɧɤɰɿʀ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ ɦɨɠɧɚ ɜɢɡɧɚɱɚɬɢ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ ɜɨɧɢ ɛɟɪɭɬɶ 
ɿɧɲɿ ɮɭɧɤɰɿʀ ɜ ɹɤɨɫɬɿ ɚɪɝɭɦɟɧɬɭ ɿ ɜ ɹɤɨɫɬɿ ɪɟɡɭɥɶɬɚɬɭ. ȼɢɡɧɚɱɢɦɨ ɬɚɤ ɡɜɚɧɭ 
ɤɨɦɩɨɡɢɰɿɸ ɚɛɨ ɞɨɛɭɬɨɤ ɮɭɧɤɰɿɣ: 

ɤɨɦɩɨɡɢɰɿɹ (f, y) = (x)f(g(x)) 

ɐɹ ɮɭɧɤɰɿɹ ɛɟɪɟ ɜ ɹɤɨɫɬɿ ɚɪɝɭɦɟɧɬɿɜ ɞɜɿ ɮɭɧɤɰɿʀ ɿ ɜɢɞɚє ɹɤ ɪɟɡɭɥɶɬɚɬ 
ɬɚɤɨɠ ɮɭɧɤɰɿɸ, ɹɤɚ ɩɨɫɥɿɞɨɜɧɨ ɡɚɫɬɨɫɨɜɭє ɨɛɢɞɜɿ ɜɢɯɿɞɧɿ ɮɭɧɤɰɿʀ, ɬɨɛɬɨ 
ɮɭɧɤɰɿɹ ɤɨɦɩɨɡɢɰɿɹ ɡɚɫɬɨɫɨɜɭє f ɞɨ ɪɟɡɭɥɶɬɚɬɭ g. ɇɚɩɪɢɤɥɚɞ, 

ɡɛɨɛɪ(ɯ) = ɤɨɦɩɨɡɢɰɿɹ(ɡɛɿɥьɲɢɬɢ, ɨɛɟɪɧɭɬɢ) 
є ɮɭɧɤɰɿєɸ, ɹɤɚ ɫɩɨɱɚɬɤɭ ɨɛɟɪɬɚє ɫɩɢɫɨɤ, ɚ ɩɨɬɿɦ ɡɛɿɥɶɲɭє ɣɨɝɨ ɟɥɟɦɟɧɬɢ ɧɚ 
ɨɞɢɧɢɰɸ: 

 

ɏ ɡɛɨɛɪ (ɯ) 
(1 2 3) (4 3 2) 

(127 -127 (-126 128) 

 

7.5.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ 

1. Ɂ ɤɭɪɫɭ ɥɟɤɰɿɣ ɩɨɜɬɨɪɢɬɢ ɬɟɨɪɟɬɢɱɧɢɣ ɦɚɬɟɪɿɚɥ ɩɪɨ ɩɨɛɭɞɨɜɭ ɮɭɧɤɰɿʀ 
ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ. 

2. Ɂɝɿɞɧɨ ɡ ɜɚɪɿɚɧɬɨɦ ɡɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ ɩɪɨɝɪɚɦɢ ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ 
ɜɢɳɨɝɨ ɩɨɪɹɞɤɭ. 

3. Ɂɚɩɢɫɚɬɢ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɜɢɳɨɝɨ ɩɨɪɹɞɤɭ ɭ ɬɟɪɦɿɧɚɯ S-ɜɢɪɚɡɿɜ. 
4. ɉɟɪɟɜɿɪɢɬɢ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ ɩɪɨɝɪɚɦɢ, ɜɜɿɜɲɢ ʀʀ ɜ ɤɨɦɩ'ɸɬɟɪ. 
5. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɪɨ ɪɨɛɨɬɭ. 
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7.5.4. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. Ⱦɚɬɢ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ. 
2. ɓɨ ɬɚɤɟ -ɜɢɪɚɡ? 
3. əɤɿ ɨɫɨɛɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɭɧɤɰɿɣ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ? 
4. ɓɨ ɬɚɤɟ ɝɥɨɛɚɥɶɧɚ ɡɦɿɧɧɚ? 
5. ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ ɫɭɦɞɨɛ(ɯ), ɹɤɚ ɜ ɹɤɨɫɬɿ ɪɟɡɭɥɶɬɚɬɭ ɜɢɞɚє 

ɞɜɨɱɥɟɧ, ɜ ɹɤɨɝɨ ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ є ɫɭɦɨɸ, ɚ ɞɪɭɝɢɣ – ɞɨɛɭɬɤɨɦ ɟɥɟɦɟɧɬɿɜ ɯ. 
 

 

7.6. Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 12. ɋɬɪɭɤɬɭɪɧɟ ɜɿɞɥɚɝɨɞɠɟɧɧɹ 

ɩɪɨɝɪɚɦɢ 

Ɇɟɬɚ:  ɇɚɛɭɬɬɹ ɩɪɚɤɬɢɱɧɢɯ ɧɚɜɢɤɿɜ ɫɬɪɭɤɬɭɪɧɨʀ ɩɨɛɭɞɨɜɢ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɩɪɨɝɪɚɦɢ ɬɚ ʀʀ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɿɞɥɚɝɨɞɠɟɧɧɹ.  

7.6.1. Ɍɟɨɪɟɬɢɱɧɿ ɜɿɞɨɦɨɫɬɿ 
ɉɪɢ ɩɨɛɭɞɨɜɿ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɝɨɥɨɜɧɚ ɩɪɨɝɪɚɦɚ ɦɨɠɟ 

ɩɨɬɪɟɛɭɜɚɬɢ ɩɨɛɭɞɨɜɢ ɪɹɞɭ ɩɿɞɮɭɧɤɰɿɣ, ɩɪɢɱɨɦɭ ɨɞɧɚ ɮɭɧɤɰɿɹ ɦɨɠɟ ɛɭɬɢ 
ɜɤɥɚɞɟɧɚ ɜ ɞɪɭɝɭ (ɮɭɧɤɰɿɹ ɜɢɳɢɯ ɩɨɪɹɞɤɿɜ) ɚɛɨ ɫɚɦɚ ɜ ɫɟɛɟ (ɪɟɤɭɪɫɿɹ) ɧɚ 
ɞɨɜɿɥɶɧɭ ɝɥɢɛɢɧɭ. ȼɢɧɢɤɚє ɡɚɞɚɱɚ ɜɢɛɨɪɭ ɩɪɚɜɢɥɶɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɨɛɭɞɨɜɢ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɩɪɨɝɪɚɦɢ ɿ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɿɞɥɚɝɨɞɠɟɧɧɹ. Ɉɱɟɜɢɞɧɨ, ɳɨɛ 
ɨɩɬɢɦɚɥɶɧɢɦ ɱɢɧɨɦ ɩɪɨɜɟɫɬɢ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɩɪɨɝɪɚɦɢ, ɧɟɨɛɯɿɞɧɨ 
ɩɨɛɭɞɭɜɚɬɢ ɩɨɜɧɭ ɫɯɟɦɭ ɜɢɤɥɢɤɿɜ ɩɿɞɮɭɧɤɰɿɣ, ɹɤɿ ɧɟɨɛɯɿɞɧɿ ɞɥɹ ɨɩɢɫɭ 
ɝɨɥɨɜɧɨʀ ɮɭɧɤɰɿʀ.  ɇɚ  ɰɿɣ ɫɯɟɦɿ, ɳɨ ɜɢɪɚɠɚєɬɶɫɹ ɝɪɚɮɨɦ, ɜɟɪɲɢɧɢ ɩɨɡɧɚɱɟɧɿ 
ɿɦɟɧɚɦɢ ɮɭɧɤɰɿɣ, ɚ ɞɭɝɚ ɡ ɨɞɧɿєʀ ɜɟɪɲɢɧɢ ɜ ɞɪɭɝɭ ɜɿɞɨɛɪɚɠɚє ɬɨɣ ɮɚɤɬ, ɳɨ 
ɮɭɧɤɰɿɹ, ɹɤɚ ɫɬɨʀɬɶ ɛɿɥɹ ɜɟɪɲɢɧɢ, ɡ ɹɤɨʀ ɫɬɪɿɥɤɚ ɜɢɯɨɞɢɬɶ, ɜɢɤɥɢɤɚє ɮɭɧɤɰɿɸ, 
ɳɨ ɫɬɨʀɬɶ ɛɿɥɹ ɜɟɪɲɢɧɢ, ɜ ɹɤɭ ɫɬɪɿɥɤɚ ɜɯɨɞɢɬɶ. 

ȼɿɞɥɚɝɨɞɠɟɧɧɹ ɩɪɨɝɪɚɦɢ ɦɨɠɧɚ ɩɪɨɜɨɞɢɬɢ ɩɨɜɧɿɫɬɸ ɦɟɬɨɞɨɦ ɡɧɢɡɭ 
ɜɜɟɪɯ, ɚɛɨ ɦɨɠɧɚ ɜɤɥɸɱɚɬɢ ɟɥɟɦɟɧɬɢ ɚɧɚɥɿɡɭ ɡɜɟɪɯɭ ɜɧɢɡ. ɉɪɢ ɜɿɞɥɚɝɨɞɠɟɧɿ 
ɡɧɢɡɭ ɜɜɟɪɯ ɫɩɨɱɚɬɤɭ ɞɨɫɥɿɞɠɭєɦɨ ɮɭɧɤɰɿʀ, ɹɤɿ ɧɟ ɜɢɤɥɢɤɚɸɬɶ ɿɧɲɢɯ ɮɭɧɤɰɿɣ, 
ɩɨɬɿɦ ɬɿ ɮɭɧɤɰɿʀ, ɹɤɿ ɜɢɤɥɢɤɚɸɬɶ ɜɠɟ ɜɿɞɥɚɝɨɞɠɟɧɿ, ɿ ɬɚɤ ɩɨɫɬɭɩɨɜɨ ɞɨ 
ɝɨɥɨɜɧɨʀ ɮɭɧɤɰɿʀ. Ɍɟɫɬɨɜɿ ɞɚɧɿ ɜɢɛɢɪɚɸɬɶɫɹ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɩɪɢ ɜɢɹɜɥɟɧɧɿ 
ɩɨɦɢɥɤɢ ɛɭɥɢ ɜɫɿ ɩɿɞɫɬɚɜɢ ɫɩɨɞɿɜɚɬɢɫɹ, ɳɨ є ɧɟɬɨɱɧɨɫɬɿ ɩɪɢ ɩɨɛɭɞɨɜɿ ɮɭɧɤɰɿʀ 
ɛɿɥɶɲ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ, ɹɤɚ є ɧɨɜɨɸ ɞɥɹ ɞɚɧɨɝɨ ɬɟɫɬɭ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɨɦɢɥɤɚ 
ɥɨɤɚɥɿɡɭєɬɶɫɹ. Ɏɭɧɤɰɿɸ ɜɚɪɬɨ ɜɿɞɥɚɝɨɞɠɭɜɚɬɢ ɥɢɲɟ ɩɿɫɥɹ ɬɨɝɨ, ɹɤ 
ɜɿɞɥɚɝɨɞɠɟɧɿ ɜɫɿ ɩɿɞɮɭɧɤɰɿʀ, ɹɤɿ ɜɨɧɚ ɜɢɤɥɢɤɚє. Ɋɟɤɭɪɫɿɹ ɞɟɳɨ ɡɚɩɥɭɬɭє ɰɟɣ 
ɩɪɨɰɟɫ. Ⱥɥɟ ɡɚɜɠɞɢ ɦɨɠɧɚ ɩɿɞɿɛɪɚɬɢ ɞɚɧɿ ɬɚɤ, ɳɨɛ ɨɫɜɨʀɬɢ ɪɟɤɭɪɫɢɜɧɭ 
ɮɭɧɤɰɿɸ ɩɨ ɱɚɫɬɢɧɚɦ, ɡɚɫɬɚɜɥɹɸɱɢ ʀʀ ɜɢɤɥɢɤɚɬɢ ɫɟɛɟ 0, 1 ɿ ɛɿɥɶɲɟ ɱɢɫɥɨ ɪɚɡɿɜ. 
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Ⱥɧɚɥɨɝɿɱɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɩɪɨɰɟɫ ɜɿɞɥɚɞɤɢ ɜɡɚєɦɧɨ ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ, 
ɩɿɞɛɢɪɚɸɱɢ ɜɿɞɩɨɜɿɞɧɨ ɞɚɧɿ. ɇɚɩɪɢɤɥɚɞ, ɹɤɳɨ f ɜɢɤɥɢɤɚє g ɿ g ɜɢɤɥɢɤɚє f 
ɬɚɤɢɦ ɱɢɧɨɦ: 

 
f(...) = ɹɤɳɨ ... ɬɨ ...g(...) ɿɧɚɤɲɟ... g(...) ɿɧɚɤɲɟ ɹɤɳɨ ... ɬɨ ...f(...) 

ɿɧɚɤɲɟ... 
 

ɬɨ ɦɢ ɩɨɜɢɧɧɿ f i g ɜɿɞɥɚɝɨɞɠɭɜɚɬɢ ɨɞɧɨɱɚɫɧɨ. Ⱥɥɟ ɡɚɜɠɞɢ ɦɨɠɧɚ ɩɿɞɿɛɪɚɬɢ 
ɞɚɧɿ ɬɚɤ, ɳɨɛ f ɫɩɨɱɚɬɤɭ ɧɟ ɜɢɤɥɢɤɚɥɚ g, ɩɨɬɿɦ ɜɢɤɥɢɤɚɥɚ g ɨɞɢɧ ɪɚɡ, ɚ g ɜ 
ɫɜɨɸ ɱɟɪɝɭ ɧɟ ɜɢɤɥɢɤɚɥɚ f ɿ ɬɚɤ ɞɚɥɿ, ɧɚɛɥɢɠɚɸɱɢɫɶ ɩɨɫɬɭɩɨɜɨ ɞɨ ɩɨɜɧɨʀ 
ɜɿɞɥɚɞɤɢ ɮɭɧɤɰɿɣ f i g. 

əɤ ɩɪɢɤɥɚɞ ɫɬɪɭɤɬɭɪɨɜɚɧɨʀ ɩɪɨɝɪɚɦɢ ɧɚɩɢɲɟɦɨ ɮɭɧɤɰɿɨɧɚɥɶɧɭ 
ɩɪɨɝɪɚɦɭ, ɹɤɚ ɡɞɿɣɫɧɸє ɚɧɚɥɿɡ ɪɨɡɦɿɪɧɨɫɬɟɣ. ɉɨ ɫɭɬɿ ɫɩɪɚɜɢ ɬɪɟɛɚ ɧɚɩɢɫɚɬɢ 
ɮɭɧɤɰɿɸ, ɹɤɚ ɛ ɫɩɪɢɣɦɚɥɚ ɚɪɢɮɦɟɬɢɱɧɢɣ ɜɢɪɚɡ ɿ ɜɢɞɚɜɚɥɚ ɹɤ ɪɟɡɭɥɶɬɚɬ ɣɨɝɨ 
ɪɨɡɦɿɪɧɿɫɬɶ. Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɩɪɨɝɪɚɦɢ ɫɥɿɞ ɜɢɛɪɚɬɢ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɥɹ 
ɚɪɢɮɦɟɬɢɱɧɢɯ ɜɢɪɚɡɿɜ ɿ ɪɨɡɦɿɪɧɨɫɬɟɣ. Ɉɛɦɟɠɢɦɨɫɹ ɚɪɢɮɦɟɬɢɱɧɢɦɢ 
ɜɢɪɚɡɚɦɢ,  ɹɤɿ ɩɨɛɭɞɨɜɚɧɿ  ɡɿ ɡɦɿɧɧɢɯ, ɤɨɧɫɬɚɧɬ ɿ ɨɩɟɪɚɰɿɣ +,  -, *, /. Ɍɨɞɿ 
ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɭ ɜɢɥɰɿ S-ɜɢɪɚɡ ɜ ɦɚɬɢɦɟ ɜɢɝɥɹɞ:   

 

ɩɪɚɜɢɥɶɧɢɣ ɜɢɪɚɡ ɉɪɟɞɫɬɚɜɥɟɧɧɹ 
ɡɦɿɧɧɿ ɿ ɤɨɧɫɬɚɧɬɢ 
e1 + e2 
e1 - e2 
e1 * e2 
e1 / e2 

ɚɬɨɦ 
ɩɥɸɫ (ɟ1 ɟ2) 
ɦɿɧɭɫ(ɟ1 ɟ2) 
ɦɧɨɠ (ɟ1 ɟ2) 
ɞɿɥ (ɟ1 ɟ2) 

 
ɋɬɪɭɤɬɭɪɚ ɞɚɧɢɯ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɪɨɡɦɿɪɧɨɫɬɟɣ ɦɨɠɟ ɦɚɬɢ ɜɢɝɥɹɞ Ɇn1 

Ln2 Tn3, ɞɟ ɩɨɫɬɿɣɧɿ n1 n2 n3 ɦɨɠɭɬɶ ɛɭɬɢ ɜɿɞ'єɦɧɿ, ɞɨɞɚɬɧɿ ɚɛɨ ɪɿɜɧɿ ɧɭɥɸ. 
Ɍɨɛɬɨ ɪɨɡɦɿɪɧɿɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɪɶɨɯ ɟɥɟɦɟɧɬɧɢɦ ɫɩɢɫɤɨɦ. Ɍɚɤ, ɲɜɢɞɤɿɫɬɶ L 
T ɩɪɟɞɫɬɚɜɥɹєɬɶɫɹ ɫɩɢɫɤɨɦ (0 1 -1), ɫɢɥɚ Ɇ L T – ɫɩɢɫɤɨɦ (1 1 -2). Ⱦɥɹ 
ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿʀ ɪɨɡɦɿɪɧɨɫɬɿ ɫɥɿɞ ɳɟ ɩɟɪɟɞɛɚɱɢɬɢ ɫɬɪɭɤɬɭɪɭ ɞɚɧɢɯ, ɳɨ 
ɜɢɡɧɚɱɚɸɬɶ ɪɨɡɦɿɪɧɿɫɬɶ ɡɦɿɧɧɢɯ, ɳɨ ɜɯɨɞɹɬɶ ɭ ɮɨɪɦɭɥɭ. Ɉɫɤɿɥɶɤɢ ɤɨɠɧɿɣ 
ɡɦɿɧɧɿɣ ɜɿɞɩɨɜɿɞɚє ɨɞɧɚ ɪɨɡɦɿɪɧɿɫɬɶ, ɬɨ ɰɟɣ ɮɚɤɬ ɦɨɠɧɚ ɜɿɞɨɛɪɚɡɢɬɢ ɫɩɢɫɤɨɦ 
ɩɚɪ, ɤɨɠɧɚ ɡ ɹɤɢɯ ɜɿɞɩɨɜɿɞɚє ɡɦɿɧɧɿɣ ɿ ɡɜ'ɹɡɚɧɿɣ ɡ ɧɟɸ ɪɨɡɦɿɪɧɨɫɬɿ. Ɍɚɤɢɣ 
ɫɩɢɫɨɤ ɧɚɡɢɜɚєɬɶɫɹ ɚɫɨɰɿɚɬɢɜɧɢɦ ɿ ɦɚє ɫɬɪɭɤɬɭɪɭ 

((ȼ1 Ⱦ1)(ȼ2 Ⱦ2)...(ȼɄ ȾɄ)), 
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ɞɟ ȼ1,...ȼɄ – ɡɦɿɧɧɿ (ɚɬɨɦɢ), Ⱦ1,...ȾɄ – ʀɯ ɪɨɡɦɿɪɧɨɫɬɿ. 
Ɉɫɧɨɜɧɚ ɮɭɧɤɰɿɹ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨʀ ɨɩɟɪɭɸɬɶ ɡ ɬɚɤɢɦ ɚɫɨɰɿɚɬɢɜɧɢɦ 

ɫɩɢɫɤɨɦ ɰɟ ɚɫɨɰ(ȼ, Ⱥ), ɞɟ ȼ – ɡɦɿɧɧɚ, ɪɨɡɦɿɪɧɿɫɬɶ ɹɤɨʀ ɬɪɟɛɚ ɜɢɞɚɬɢ, Ⱥ – 
ɚɫɨɰɿɚɬɢɜɧɢɣ ɫɩɢɫɨɤ. əɤɳɨ ɞɨɩɭɫɬɢɬɢ, ɳɨ ȼ ɜɯɨɞɢɬɶ ɭ ɫɩɢɫɨɤ, ɬɨ ɦɨɠɧɚ 
ɡɚɩɢɫɚɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɞɥɹ ɚɫɨɰ: 

ɚɫɨɰ(ȼ, Ⱥ) = ɹɤɳɨ ɪɿɜɧɨ (B, ɫar(ɫar(A))) ɬɨ 
ɫar(ɫdr(ɫar(A))) ɿɧɚɤɲɟ ɚɫɨɰ(ȼ, ɫdr(A)) 

Ɍɟɩɟɪ ɦɨɠɧɚ ɪɨɡɝɥɹɧɭɬɢ ɩɨɛɭɞɨɜɭ ɨɫɧɨɜɧɨʀ ɮɭɧɤɰɿʀ, ɪɨɡɝɥɹɧɭɜɲɢ ɩ'ɹɬɶ 
ɜɢɩɚɞɤɿɜ ɩɪɚɜɢɥɶɧɢɯ ɚɪɢɮɦɟɬɢɱɧɢɯ ɜɢɪɚɡɿɜ, ɹɤɿ ɦɢ ɞɨɩɭɫɤɚєɦɨ. ɇɚɡɜɚɜɲɢ ɰɸ 
ɮɭɧɤɰɿɸ ɪɨɡɦ(ȿ ,Ⱥ),  ɞɟ ȿ – ɜɢɪɚɡ, ɹɤɢɣ ɚɧɚɥɿɡɭєɬɶɫɹ, ɚ Ⱥ – ɚɫɨɰɿɚɬɢɜɧɢɣ 
ɫɩɢɫɨɤ, ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ  ɬɚɤɢɣ ɚɥɝɨɪɢɬɦ ʀʀ ɩɨɛɭɞɨɜɢ: 

ɜɢɩɚɞɨɤ (1) 

 ȿ – ɡɦɿɧɧɚ                                          ɬɨɞɿ  ɪɨɡɦ(ȿ, Ⱥ) = ɚɫɨɰ(ȿ, Ⱥ) 

ɜɢɩɚɞɨɤ (2) 

 ȿ ɦɚє ɮɨɪɦɭ     (ɉɅɘɋ ȿ1 ȿ2) 

 ɧɟɯɚɣ ɪɨɡɦ(ȿ1, Ⱥ) = Ⱦ1   ɿ ɪɨɡɦ(ȿ2, Ⱥ) = Ⱦ2   ɬɨɞɿ Ⱦ1 ɿ Ⱦ2 ɪɿɜɧɿ 
                                                                                            ɿ ɪɨɡɦ(ȿ, Ⱥ) = Ⱦ1 

ɜɢɩɚɞɨɤ (3)  

ȿ ɦɚє ɮɨɪɦɭ     (ɆІɇɍɋ ȿ1 ȿ2)                               ɚɧɚɥɨɝɿɱɧɨ (2) 

ɜɢɩɚɞɨɤ (4)   

                         ȿ ɦɚє ɮɨɪɦɭ    (ɆɇɈɀ ȿ1 ȿ2) 

                         ɧɟɯɚɣ ɪɨɡɦ(ȿ1, Ⱥ) = Ⱦ1    ɿ ɪɨɡɦ (ȿ2, Ⱥ) = Ⱦ2   

 ɬɨɞɿ ɪɨɡɦ(ȿ, Ⱥ) = ɦɧɨɠ (Ⱦ1, Ⱦ2) 

 ɜɢɩɚɞɨɤ (5) 

                         ȿ ɦɚє ɮɨɪɦɭ  (ȾІɅ ȿ1 ȿ2)  · ɪɨɡɦ(ȿ2, Ⱥ) = Ⱦ2 

                         ɧɟɯɚɣ ɪɨɡɦ(ȿ1, Ⱥ) = Ⱦ1  ɬɨɞɿ ɪɨɡɦ(ȿ, Ⱥ) = ɞɿɥ(Ⱦ1, Ⱦ2) 

 

Ɍɭɬ ɜɢɩɚɞɤɢ (2)–(3) є ɚɧɚɥɨɝɿɱɧɿ ɜ ɬɨɦɭ ɩɥɚɧɿ, ɳɨ ɪɨɡɦɿɪɧɿɫɬɶ ɫɤɥɚɞɧɨɝɨ 
ɜɢɪɚɡɭ є ɮɭɧɤɰɿєɸ ɪɨɡɦɿɪɧɨɫɬɿ ɣɨɝɨ ɤɨɦɩɨɧɟɧɬ. ɍ ɜɢɩɚɞɤɭ ɨɩɟɪɚɰɿɣ ɆɇɈɀ ɿ 
ȾȱɅ ɜɿɞɩɨɜɿɞɧɿ ɮɭɧɤɰɿʀ ɦɧɨɠ(Ⱦ1, Ⱦ2) ɿ ɞɿɥ(Ⱦ1, Ⱦ2) ɩɨɤɢ ɳɨ ɧɟɜɢɡɧɚɱɟɧɿ. 
Ɏɭɧɤɰɿɹ, ɹɤɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɛɿɝɭ ɪɨɡɦɿɪɧɨɫɬɟɣ ɬɚɤɨɠ ɳɟ 
ɧɟ ɜɢɡɧɚɱɟɧɚ. ɇɚɡɜɚɜɲɢ ʀʀ ɡɛɿɝ(Ⱦ1, Ⱦ2) ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ 
ɪɨɡɦ(ȿ, Ⱥ): 

 

ɪɨɡɦ(ȿ, Ⱥ) = ɹɤɳɨ ɚɬɨɦ(ȿ) ɬɨ ɚɫɨɰ(ȿ ,Ⱥ)  ɿɧɚɤɲɟ 
ɧɟɯɚɣ Ⱦ1 = ɪɨɡɦ(ɫar(cdr(e)), a) i 

Ⱦ2 = ɪɨɡɦ(ɫar(ɫdr(cdr(e))), a) ɹɤɳɨ car(e) = ɉɅɘɋ, ɬɨ 
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ɹɤɳɨ ɡɛɿɝ(Ⱦ1, Ⱦ2) ɬɨ Ⱦ1 ɿɧɚɤɲɟ Ɏ 

ɿɧɚɤɲɟ ɹɤɳɨ car(e) = ɆІɇɍɋ, ɬɨ 
ɹɤɳɨ ɡɛɿɝ (Ⱦ1, Ⱦ2) ɬɨ Ⱦ1 ɿɧɚɤɲɟ Ɏ 

ɿɧɚɤɲɟ ɹɤɳɨ car(e) = ɆɇɈɀ ɬɨ ɦɧɨɠ(Ⱦ1 Ⱦ2) 

ɿɧɚɤɲɟ ɹɤɳɨ car(e) = ȾІɅ ɬɨ ɞɿɥ(Ⱦ1, Ⱦ2) 

ɿɧɚɤɲɟ NIL 

 

ɋɩɨɫɿɛ ɞɿʀ ɰɿєʀ ɮɭɧɤɰɿʀ ɞɨɫɬɚɬɧɶɨ ɩɪɹɦɨɥɿɧɿɣɧɢɣ. ɋɩɨɱɚɬɤɭ ɜɨɧɚ 
ɩɪɢɫɜɨɸє ɪɨɡɦɿɪɧɨɫɬɿ ɜɧɭɬɪɿɲɧɿɦ ɡɦɿɧɧɢɦ, ɩɨɬɿɦ ɜɢɡɧɚɱɚє ɪɨɡɦɿɪɧɨɫɬɿ ɛɿɥɶɲ 
ɡɨɜɧɿɲɧɿɯ ɜɢɪɚɡɿɜ ɿ, ɧɚ ɤɿɧɟɰɶ, ɜɢɡɧɚɱɚє ɪɨɡɦɿɪɧɿɫɬɶ ɭɫɶɨɝɨ ɜɢɪɚɡɭ.  Ⱦɥɹ 
ɡɚɜɟɪɲɟɧɧɹ ɩɨɛɭɞɨɜɢ ɩɪɨɝɪɚɦɢ ɫɥɿɞ ɨɡɧɚɱɢɬɢ ɮɭɧɤɰɿʀ ɡɛɿɝ, ɦɧɨɠ., ɞɿɥ. Ⱦɥɹ 
ɜɢɛɪɚɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɪɨɡɦɿɪɧɨɫɬɿ ɰɿ ɮɭɧɤɰɿʀ ɦɚɸɬɶ ɜɢɝɥɹɞ: 

 
ɡɛɿɝ(Ⱦ1, Ⱦ2) = ɹɤɳɨ ɦɚɫɚ(Ⱦ1) = ɦɚɫɚ(Ⱦ2) ɬɨ 
ɹɤɳɨ ɞɨɜɠɢɧɚ(Ⱦ1) = ɞɨɜɠɢɧɚ(Ⱦ2) ɬɨ ɱɚɫ(Ⱦ1) = ɱɚɫ(Ⱦ2) ɿɧɚɤɲɟ Ɏ 

ɦɚɫɚ(Ⱦ) = car(Ⱦ) 

ɞɨɜɠɢɧɚ(Ⱦ) = ɫar(ɫdr(Ⱦ)) 

ɱɚɫ(Ⱦ) = car(ɫdr(ɫdr(Ⱦ))) 

ɦɧɨɠ(Ⱦ1, Ⱦ2) = ɬɪɿɣɤɚ (ɦɚɫɚ(Ⱦ1) + ɦɚɫɚ(Ⱦ2), 

ɞɨɜɠɢɧɚ(Ⱦ1) + ɞɨɜɠɢɧɚ(Ⱦ2), 

ɱɚɫ(Ⱦ1) + ɱɚɫ(Ⱦ2)) 

ɞɿɥ(Ⱦ1, Ⱦ2) = ɬɪɿɣɤɚ(ɦɚɫɚ(Ⱦ1) - ɦɚɫɚ(Ⱦ2), 

ɞɨɜɠɢɧɚ(Ⱦ1) - ɞɨɜɠɢɧɚ(Ⱦ2), 

ɱɚɫ(Ⱦ1) - ɱɚɫ(Ⱦ2)) 

ɬɪɿɣɤɚ(ɚ, b, ɫ,) = cons(a, cons(b,cons(c,NIL))) 

 

ɇɚɜɟɞɟɧɿ ɨɡɧɚɱɟɧɧɹ ɝɨɜɨɪɹɬɶ ɫɚɦɿ ɡɚ ɫɟɛɟ ɿ ɨɫɨɛɥɢɜɢɯ ɩɨɹɫɧɟɧɶ ɧɟ 
ɩɨɬɪɟɛɭɸɬɶ. əɤɳɨ ɡɚɞɚɧɨ ɜɢɪɚɡ 

(ɉɅɘɋ U (ɆІɇɍɋ(ɆɇɈɀ(F T) V)) 

ɿ ɚɫɨɰɿɚɬɢɜɧɢɣ ɫɩɢɫɨɤ 
((U(0 1 -1) (V(0 1 -1) (F(0 1 -2) (T(0 0 1))), 

 
ɬɨ ɮɭɧɤɰɿɹ ɪɨɡɦ(ȿ, Ⱥ) ɛɭɞɭє ɬɚɤɿ ɪɨɡɦɿɪɧɨɫɬɿ: 
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ȿ ɪɨɡɦ  (ȿ, Ⱥ) 

F 
T 
(ɆɇɈɀ F T) 
V 
(Ɇȱɇɍɋ(ɆɇɈɀ F T)V) 
(ɉɅɘɋ U(Ɇȱɇɍɋ(ɆɇɈɀ F T)V)) 

(0 1 -1) 
(0 1 -2) 
(0 0 1) 
(0 1 -1) 
(0 1 -1) 
(0 1 -1) 
(0 1 -1) 

 
ɉɪɢ ɜɿɞɥɚɝɨɞɠɟɧɿ ɜɫɿєʀ ɩɪɨɝɪɚɦɢ ɩɨɬɪɿɛɧɨ ɤɨɠɧɭ ɩɿɞɮɭɧɤɰɿɸ 

ɜɿɞɥɚɝɨɞɠɭɜɚɬɢ ɨɤɪɟɦɨ. Ɏɭɧɤɰɿʀ ɦɚɫɚ, ɞɨɜɠɢɧɚ, ɱɚɫ, ɬɪɿɣɤɚ є ɞɨɫɬɚɬɧɶɨ 
ɬɪɢɜɿɚɥɶɧɿ, ɿ ɞɥɹ ɧɢɯ ɦɨɠɧɚ ɭɧɢɤɧɭɬɢ ɬɚɤɨʀ ɩɟɪɟɜɿɪɤɢ. Ɉɞɧɚɤ ɮɭɧɤɰɿʀ ɡɛɿɝ, 
ɦɧɨɠ, ɞɿɥ є ɦɟɧɲ ɬɪɢɜɿɚɥɶɧɿ, ɿ ʀɯ ɧɟɡɚɥɟɠɧɟ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɦɚє ɬɭ ɩɟɪɟɜɚɝɭ, 
ɳɨ ɤɨɥɢ ɩɟɪɟɣɞɟɦɨ ɞɨ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɮɭɧɤɰɿʀ ɪɨɡɦ, ɬɨ ɦɨɠɧɚ ɩɨɤɥɚɞɚɬɢɫɹ ɧɚ 
ɩɪɚɜɢɥɶɧɭ ɪɨɛɨɬɭ ɜɫɿɯ ɮɭɧɤɰɿɣ. Ɉɱɟɜɢɞɧɨ, ɮɭɧɤɰɿɹ ɚɫɨɰ ɩɨɜɢɧɧɚ ɛɭɬɢ 
ɜɿɞɥɚɝɨɞɠɟɧɚ ɧɟɡɚɥɟɠɧɨ ɿ ɬɨɞɿ ɝɨɥɨɜɧɭ ɩɪɨɝɪɚɦɭ ɦɨɠɧɚ ɜɿɞɥɚɝɨɞɠɭɜɚɬɢ 
ɩɨɫɥɿɞɨɜɧɨ, ɫɩɨɱɚɬɤɭ ɡ ɩɪɨɫɬɢɦɢ ɞɚɧɢɦɢ, ɚ ɩɨɬɿɦ ɡ ɤɨɠɧɨɸ ɮɨɪɦɨɸ ɜɢɪɚɡɭ 
ɩɨɱɟɪɝɨɜɨ. 

7.6.2. ɉɨɫɥɿɞɨɜɧɿɫɬь ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ 

1. Ɂ ɤɭɪɫɭ ɥɟɤɰɿɣ ɩɨɜɬɨɪɢɬɢ ɬɟɨɪɟɬɢɱɧɢɣ ɦɚɬɟɪɿɚɥ, ɩɨɜ'ɹɡɚɧɢɣ ·ɡ 
ɫɬɪɭɤɬɭɪɨɜɚɧɨɸ ɩɨɛɭɞɨɜɨɸ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɬɚ ʀɯ ɜɿɞɥɚɝɨɞɠɟɧɧɹɦ. 

2. Ɂɝɿɞɧɨ ɡ ɜɚɪɿɚɧɬɨɦ, ɜɢɛɪɚɬɢ ɫɬɪɭɤɬɭɪɭ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɚɧɢɯ ɬɚ 
ɩɨɛɭɞɭɜɚɬɢ ɚɥɝɨɪɢɬɦ ɫɬɪɭɤɬɭɪɨɜɚɧɨʀ ɩɪɨɝɪɚɦɢ ɲɥɹɯɨɦ ɚɧɚɥɿɡɭ ɦɨɠɥɢɜɢɯ 
ɜɚɪɿɚɧɬɿɜ, ɜɢɛɪɚɜɲɢ ɧɚɣɛɿɥɶɲ ɨɩɬɢɦɚɥɶɧɢɣ. 

3. Ɂɚɩɢɫɚɬɢ ɨɡɧɚɱɟɧɧɹ ɝɨɥɨɜɧɨʀ ɮɭɧɤɰɿʀ ɬɚ ɩɿɞɮɭɧɤɰɿɣ, ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ ʀʀ 
ɩɨɛɭɞɨɜɢ. 

4. ȼɜɟɫɬɢ ɩɪɨɝɪɚɦɭ ɜ ɤɨɦɩ'ɸɬɟɪ ɿ ɩɪɨɜɟɫɬɢ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɡɧɢɡɭ ɜɜɟɪɯ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɟɥɟɦɟɧɬɿɜ ɚɧɚɥɿɡɭ ɡɜɟɪɯɭ ɜɧɢɡ. 

5. ɉɟɪɟɜɿɪɢɬɢ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ ɩɪɨɝɪɚɦɢ ɞɥɹ ɪɿɡɧɢɯ ɧɚɛɨɪɿɜ ɜɯɿɞɧɢɯ 
ɞɚɧɢɯ. 

6. Ɉɮɨɪɦɢɬɢ ɡɜɿɬ ɩɪɨ ɪɨɛɨɬɭ. 
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7.6.3. Ʉɨɧɬɪɨɥьɧɿ ɩɢɬɚɧɧɹ 

1. ɓɨ ɬɚɤɟ ɚɫɨɰɿɚɬɢɜɧɢɣ ɫɩɢɫɨɤ? 
2. əɤɿ є ɫɩɨɫɨɛɢ ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 

ɩɪɨɝɪɚɦ? 
3. ɋɮɨɪɦɭɜɚɬɢ ɨɫɧɨɜɧɿ ɩɪɢɧɰɢɩɢ ɫɬɪɭɤɬɭɪɭɜɚɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 

ɩɪɨɝɪɚɦ. 
4. Ɉɩɢɫɚɬɢ ɫɩɨɫɿɛ ɩɨɞɚɧɧɹ ɪɨɡɦɿɪɧɨɫɬɿ ɭ ɜɢɝɥɹɞɿ ɩ’ɹɬɢɟɥɟɦɟɧɬɧɨɝɨ 

ɫɩɢɫɤɭ, ɜɢɛɪɚɜɲɢ ɜɟɥɢɱɢɧɢ ɪɨɡɦɿɪɧɨɫɬɿ ɜ ɦɿɠɧɚɪɨɞɧɿɣ ɫɢɫɬɟɦɿ ɋȱ. 
5. ɋɮɨɪɦɭɥɸɜɚɬɢ ɚɥɶɬɟɪɧɚɬɢɜɧɢɣ ɫɩɨɫɿɛ ɩɨɞɚɧɧɹ ɪɨɡɦɿɪɧɨɫɬɿ 

ɞɨɜɿɥɶɧɨɝɨ ɬɢɩɭ. 
6. Ⱦɚɬɢ ɚɥɶɬɟɪɧɚɬɢɜɧɟ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ ɡɛɿɝ(d, d2) ɛɟɡ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɭɧɤɰɿʀ ɞɿɥ(d1, d2) ɞɥɹ ɜɢɩɚɞɤɭ ɩɨɞɚɧɧɹ ɪɨɡɦɿɪɧɨɫɬɿ N - 
ɟɥɟɦɟɧɬɧɢɦ ɫɩɢɫɤɨɦ. ɉɨɪɿɜɧɹɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɨɛɭɞɨɜɚɧɨʀ ɮɭɧɤɰɿʀ ɡ 
ɧɚɜɟɞɟɧɨɸ ɜ ɩɭɧɤɬɿ  5.3.2. 
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Ɋɨɡɞɿɥ 8. ɋɢɫɬɟɦɧɢɣ ɩɿɞɯɿɞ ɞɨ ɜɢɤɥɚɞɚɧɧɹ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ 

ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

 

Ɍɪɚɞɢɰɿɣɧɿ (ɚɥɝɨɪɢɬɦɿɱɧɿ) ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɨɪɿɜɧɹɧɨ ɡ 
ɞɟɤɥɚɪɚɬɢɜɧɢɦɢ (ɨɩɢɫɨɜɢɦɢ) є ɞɨɜɨɥɿ ɨɛ’єɦɧɿ ɿ ɝɪɨɦɿɡɞɤɿ, ɨɫɤɿɥɶɤɢ ɧɟ ɞɚɸɬɶ 
ɡɦɨɝɢ: 

 ɦɚɤɫɢɦɚɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɨɠɥɢɜɨɫɬɿ ɫɭɱɚɫɧɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ 
ɬɟɯɧɿɤɢ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɝɪɚɦɧɢɯ ɡɚɫɨɛɿɜ; 

 ɹɫɧɨ ɿ ɧɚɨɱɧɨ ɜɿɞɨɛɪɚɡɢɬɢ ɚɥɝɨɪɢɬɦɢ ɩɪɨɝɪɚɦɢ, ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ 
ɥɟɝɤɿɫɬɶ ɩɟɪɟɜɿɪɤɢ ɬɚ ɦɨɞɢɮɿɤɚɰɿʀ ɨɫɬɚɧɧɿɯ. 

ɋɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɬɚ ɦɨɜɢ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɳɨ ɜɿɞɧɨɫɹɬɶɫɹ 
ɞɨ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ [1-11], є ɞɨɜɨɥɿ ɩɪɨɫɬɢɦɢ, ɚ ɬɨɦɭ 
ɡɚɛɟɡɩɟɱɭɸɬɶ ɞɨɫɬɚɬɧɶɨ ɜɢɫɨɤɢɣ ɫɬɭɩɿɧɶ ɜɢɪɚɡɧɨɫɬɿ ɩɪɨɝɪɚɦ, ɩɨɪɿɜɧɹɧɨ ɡ 
ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɨɜɚɦɢ (Algol, Fortran, Pascal, Ci, Delphi, Ci++). Ɋɹɞ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɦɨɠɭɬɶ ɟɮɟɤɬɢɜɧɨ ɩɪɚɰɸɜɚɬɢ ɧɚ ɫɭɱɚɫɧɢɯ 
ɤɨɦɩ’ɸɬɟɪɚɯ, ɬɢɦ ɧɟ ɦɟɧɲɟ ɧɟ ɬɚɤ ɟɮɟɤɬɢɜɧɨ, ɹɤ ɜɿɞɩɨɜɿɞɧɿ ɩɪɨɝɪɚɦɢ ɡ 
ɨɩɟɪɚɬɨɪɨɦ ɩɪɢɫɜɨєɧɧɹ. ɐɟ ɩɨɜ’ɹɡɚɧɨ ɡɿ ɫɬɪɭɤɬɭɪɨɸ ɚɪɯɿɬɟɤɬɭɪɢ ɫɭɱɚɫɧɢɯ 
ɤɨɦɩ’ɸɬɟɪɿɜ. Ɉɤɪɿɦ ɬɨɝɨ, ɜɢɛɿɪ ɞɟɳɨ ɿɧɲɨʀ ɫɬɪɭɤɬɭɪɢ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɚɧɢɯ, 
ɧɿɠ ɰɟ ɩɪɢɣɧɹɬɨ ɜ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦɭ Ʌɿɫɩɿ, ɡɚɛɟɡɩɟɱɭє ɹɤ ɛɿɥɶɲɭ ɹɫɧɿɫɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɩɪɨɝɪɚɦ, ɬɚɤ ɿ ɩɿɞɜɢɳɟɧɧɹ ʀɯ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɿɜ ɫɬɚɪɨʀ ɚɪɯɿɬɟɤɬɭɪɢ. 

Ɂ ɨɞɧɨɝɨ ɛɨɤɭ, ɫɭɱɚɫɧɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɨɜɢɧɧɿ ɟɮɟɤɬɢɜɧɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɫɭɱɚɫɧɿ ɦɚɲɢɧɢ, ɚ ɡ ɿɧɲɨɝɨ – ɹɫɧɨ ɜɢɪɚɠɚɬɢ ɩɪɨɝɪɚɦɧɿ 
ɚɥɝɨɪɢɬɦɢ, ɳɨɛ ɩɨɥɟɝɲɢɬɢ ɩɟɪɟɜɿɪɤɭ ɨɫɬɚɧɧɿɯ. ɋɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɚ ɦɨɜɚ, 
ɛɭɞɭɱɢ ɩɪɨɫɬɨɸ ɡɚ ɫɜɨєɸ ɫɬɪɭɤɬɭɪɨɸ, ɞɟɦɨɧɫɬɪɭє ɜɢɳɢɣ ɫɬɭɩɿɧɶ ɜɢɪɚɡɧɨɫɬɿ 
ɩɨɪɿɜɧɹɧɨ ɡ ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɨɜɚɦɢ, ɞɟ ɿɫɧɭє ɨɩɟɪɚɬɨɪ ɩɪɢɫɜɨєɧɧɹ. ɐɟ 
ɡɜ’ɹɡɚɧɨ, ɜɟɥɢɤɨɸ ɦɿɪɨɸ, ɡɿ ɫɩɨɫɨɛɨɦ ɜɢɛɨɪɭ ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ. Ⱦɟɳɨ ɿɧɲɢɣ ʀɯ 
ɜɢɛɿɪ ɦɨɠɧɚ ɡɚɛɟɡɩɟɱɢɬɢ ɩɿɞɜɢɳɟɧɧɹɦ ɟɮɟɤɬɢɜɧɨɫɬɿ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɩɪɨɝɪɚɦ ɿ ɧɚ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɚɯ. Ɉɞɧɚ ɡ ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɳɨ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɹɫɧɨ ɨɩɢɫɚɬɢ ɨɛɱɢɫɥɟɧɧɹ ɧɚ ɰɿɣ ɦɨɜɿ 
– ɩɪɨɫɬɨɬɚ ɫɟɦɚɧɬɢɤɢ ɦɨɜɢ. ȼɟɥɢɤɚ ɩɟɪɟɜɚɝɚ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ, ɹɤ ɿ 
ɥɨɝɿɱɧɨʀ ɜ ɬɨɦɭ, ɳɨ ɬɭɬ є ɤɿɥɶɤɚ ɨɫɧɨɜɧɢɯ ɩɨɧɹɬɶ, ɤɨɠɧɟ ɡ ɹɤɢɯ ɦɚє ɩɪɨɫɬɭ 
ɫɟɦɚɧɬɢɤɭ. Ɂɨɤɪɟɦɚ, ɫɟɦɚɧɬɢɤɚ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ ɪɨɡɭɦɿєɬɶɫɹ ɜ ɬɟɪɦɿɧɚɯ 
ɡɧɚɱɟɧɶ, ɹɤɿ ɦɚɸɬɶ ɜɢɪɚɡɢ, ɚɥɟ ɚɠ ɧɿɹɤ ɧɟ ɜ ɬɟɪɦɿɧɚɯ ɞɿɣ ɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ʀɯ 
ɜɢɤɨɪɢɫɬɚɧɧɹ. Ⱥɥɟ ɡ ɩɪɚɤɬɢɱɧɨɝɨ ɩɨɝɥɹɞɭ ɛɭɥɨ ɛ ɫɩɪɚɜɟɞɥɢɜɿɲɟ ɡɪɨɛɢɬɢ 
ɜɢɫɧɨɜɨɤ, ɳɨ ɫɬɪɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɚ ɦɨɜɚ є ɧɚɞɡɜɢɱɚɣɧɨ ɟɥɟɦɟɧɬɚɪɧɨɸ ɿ ɞɟɹɤɿ 
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ʀʀ ɪɨɡɲɢɪɟɧɧɹ ɡɧɚɱɧɨ ɛ ɩɿɞɜɢɳɢɥɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɿ ɹɫɧɿɫɬɶ ɞɟɹɤɢɯ ɤɥɚɫɿɜ 
ɜɢɪɚɯɭɜɚɧɶ. Ɉɱɟɜɢɞɧɨ, ɧɟɨɛɯɿɞɧɨ ɪɨɡɪɿɡɧɹɬɢ ɫɭɬɨ ɫɢɧɬɚɤɫɢɱɧɿ ɪɨɡɲɢɪɟɧɧɹ ɿ 
ɪɨɡɲɢɪɟɧɧɹ, ɹɤɿ ɜɢɦɚɝɚɸɬɶ ɡɦɿɧɢ ɫɟɦɚɧɬɢɤɢ ɦɨɜɢ. Ɂɦɿɧɚ ɫɟɦɚɧɬɢɤɢ ɜɢɦɚɝɚє 
ɨɛɟɪɟɠɧɨɫɬɿ, ɨɫɤɿɥɶɤɢ ɰɟ ɭɫɤɥɚɞɧɸє ɪɨɡɭɦɿɧɧɹ (ɹɫɧɿɫɬɶ) ɜɠɟ ɜɿɞɥɚɝɨɞɠɟɧɢɯ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ 

Ȼɭɞɶ-ɹɤɭ ɫɢɫɬɟɦɭ ɩɨɡɧɚɱɟɧɶ ɞɥɹ ɨɩɢɫɭ ɚɥɝɨɪɢɬɦɿɜ ɿ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ 
ɦɨɠɧɚ ɧɚɡɜɚɬɢ ɦɨɜɨɸ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɯɨɱɚ, ɹɤ ɩɪɚɜɢɥɨ, ɜɢɦɚɝɚєɬɶɫɹ ɳɟ ɣ 
ɪɟɚɥɿɡɚɰɿɹ ɦɨɜɢ ɧɚ ɤɨɦɩ’ɸɬɟɪɿ.  

ɋɶɨɝɨɞɧɿ ɪɨɡɪɨɛɥɟɧɨ ɫɨɬɧɿ ɪɿɡɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɓɟ ɜ 1969 ɪ.  
ɋɚɦɦɟɬ [1] ɧɚɜɨɞɢɬɶ ɫɩɢɫɨɤ ɡ 120 ɦɨɜ, ɹɤɿ ɞɨɜɨɥɿ ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ. ɐɹ 
ɩɪɢɝɨɥɨɦɲɥɢɜɚ ɤɿɥɶɤɿɫɬɶ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɪɨɬɢɪɿɱɢɬɶ ɬɨɦɭ, ɳɨ ɛɿɥɶɲɿɫɬɶ 
ɩɪɨɝɪɚɦɿɫɬɿɜ ɜ ɫɜɨʀɣ ɩɪɚɤɬɢɰɿ ɜɢɤɨɪɢɫɬɨɜɭє ɞɟɤɿɥɶɤɚ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɚ 
ɡɧɚɱɧɚ ʀɯ ɱɚɫɬɢɧɚ – ɨɞɧɭ ɚɛɨ ɞɜɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ȼɢɧɢɤɚє ɩɢɬɚɧɧɹ ɩɪɨ 
ɞɨɰɿɥɶɧɿɫɬɶ ɨɫɜɨєɧɧɹ ɪɿɡɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɳɨ ɧɚɜɪɹɞ ɱɢ ɛɭɞɟ 
ɦɨɠɥɢɜɿɫɬɶ ʀɯ ɪɟɚɥɿɡɚɰɿʀ. Ɍɢɦ ɧɟ ɦɟɧɲɟ, ɹɤɳɨ ɧɟ ɨɛɦɟɠɭɜɚɬɢɫɹ ɩɨɜɟɪɯɨɜɢɦ 
ɨɡɧɚɣɨɦɥɟɧɧɹɦ ɡ ɦɨɜɨɸ, ɚ ɦɚɬɢ ɝɥɢɛɨɤɿ ɭɹɜɥɟɧɧɹ ɩɪɨ ɩɨɧɹɬɬɹ, ɹɤɿ ɥɟɠɚɬɶ ɜ 
ɨɫɧɨɜɿ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɩɪɨɝɪɚɦ ɧɚ ɞɚɧɿɣ ɦɨɜɿ, ɬɨ ɩɨɡɚ ɜɫɹɤɢɦ ɫɭɦɧɿɜɨɦ ɦɨɠɧɚ 
ɩɟɪɟɤɨɧɚɬɢɫɹ ɭ ɞɨɰɿɥɶɧɨɫɬɿ ɨɫɜɨєɧɧɹ ɪɿɡɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɜɢɯɨɞɹɱɢ ɡ 
ɬɚɤɢɯ ɦɿɪɤɭɜɚɧɶ: 

1. ȼɧɚɫɥɿɞɨɤ ɜɢɜɱɟɧɧɹ ɪɿɡɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɨɤɪɚɳɭєɬɶɫɹ 
ɪɨɡɭɦɿɧɧɹ ɤɨɧɤɪɟɬɧɨʀ ɦɨɜɢ, ʀʀ ɩɨɧɹɬɶ ɬɚ ɨɫɧɨɜɧɢɯ ɦɟɬɨɞɿɜ ɿ ɩɪɢɣɨɦɿɜ, ɳɨ ɜ 
ɧɿɣ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ. Ɍɢɩɨɜɢɦ ɩɪɢɤɥɚɞɨɦ ɦɨɠɟ ɛɭɬɢ ɪɟɤɭɪɫɿɹ. ɉɪɢ 
ɩɪɚɜɢɥɶɧɨɦɭ ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɿ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɟɥɟɝɚɧɬɧɭ ɟɮɟɤɬɢɜɧɭ ɩɪɨɝɪɚɦɭ, 
ɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ʀʀ ɞɨ ɩɪɨɫɬɨɝɨ ɚɥɝɨɪɢɬɦɭ ɦɨɝɥɨ ɛ ɩɪɢɜɟɫɬɢ ɞɨ ɚɫɬɪɨɧɨɦɿɱɧɨɝɨ 
ɡɛɿɥɶɲɟɧɧɹ ɱɚɫɨɜɢɯ ɡɚɬɪɚɬ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, ɧɟɞɨɫɬɭɩɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɪɟɤɭɪɫɿʀ ɜ ɬɚɤɢɯ ɦɨɜɚɯ, ɹɤ Ɏɨɪɬɪɚɧ, Ʉɨɛɨɥ ɬɚ ɪɨɡɭɦɿɧɧɹ ɨɫɧɨɜɧɢɯ ɩɪɢɧɰɢɩɿɜ ɿ 
ɦɟɬɨɞɿɜ ɪɟɚɥɿɡɚɰɿʀ ɪɟɤɭɪɫɿʀ ɦɨɠɟ ɜɧɟɫɬɢ ɹɫɧɿɫɬɶ ɜ ɩɟɜɧɿ ɨɛɦɟɠɟɧɧɹ ɦɨɜɢ, ɹɤɿ, 
ɧɚ ɩɟɪɲɢɣ ɩɨɝɥɹɞ є ɧɚɞɭɦɚɧɢɦɢ. 

2. Ɂɧɚɱɟɧɧɹ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɪɨɡɲɢɪɸє ɡɚɩɚɫ ɤɨɪɢɫɧɢɯ 
ɩɪɨɝɪɚɦɿɫɬɫɶɤɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɿ ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɦɢɫɥɟɧɧɹ. ɉɪɚɰɸɸɱɢ ɡ 
ɫɬɪɭɤɬɭɪɚɦɢ ɞɚɧɢɯ ɨɞɧɿєʀ ɦɨɜɢ, ɜɢɪɨɛɥɹɸɬɶ ɿ ɜɿɞɩɨɜɿɞɧɭ ɫɬɪɭɤɬɭɪɭ ɦɢɫɥɟɧɧɹ. 
ȼɢɜɱɚɸɱɢ ɤɨɧɫɬɪɭɤɰɿʀ ɿɧɲɢɯ ɦɨɜ ɬɚ ɦɟɬɨɞɢ ʀɯ ɪɟɚɥɿɡɚɰɿʀ, ɪɨɡɲɢɪɸɸɬɶ 
ɩɪɨɝɪɚɦɿɫɬɫɶɤɢɣ ɬɟɡɚɭɪɭɫ. 

3. Ɂɧɚɧɧɹ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɚє ɡɦɨɝɭ ɨɛʉɪɭɧɬɨɜɚɧɨ 
ɜɢɛɢɪɚɬɢ ɩɟɜɧɭ ɦɨɜɭ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɤɨɧɤɪɟɬɧɨʀ ɡɚɞɚɱɿ. 

4. Ɉɫɜɨєɧɧɹ ɧɨɜɨʀ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤ ɿ ɩɪɢɪɨɞɧɨʀ ɦɨɜɢ ɥɸɞɫɶɤɨɝɨ 
ɫɩɿɥɤɭɜɚɧɧɹ, ɡɚɜɠɞɢ ɥɟɝɲɟ, ɹɤɳɨ ɜɿɞɨɦɢɦɢ є ɞɟɤɿɥɶɤɚ ɦɨɜ.  
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5. Ɂɧɚɧɧɹ ɩɪɢɧɰɢɩɿɜ ɩɨɛɭɞɨɜɢ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 
ɩɨɥɟɝɲɭє ɪɨɡɪɨɛɤɭ ɧɨɜɨʀ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

Ʉɨɧɫɬɪɭɸɜɚɧɧɹ ɫɭɱɚɫɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɫɶɨɝɨɞɧɿ ɞɚɥɟɤɟ ɜɿɞ 
ɞɨɫɤɨɧɚɥɨɫɬɿ. Ʉɨɠɧɚ ɡ ɜɿɞɨɦɢɯ ɦɨɜ ɦɚє ɫɜɨʀ ɧɟɞɨɥɿɤɢ ɬɚ ɩɟɪɟɜɚɝɢ. 

Ȼɿɥɶɲɿɫɬɶ ɫɭɱɚɫɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ є ɭɧɿɜɟɪɫɚɥɶɧɢɦɢ, ɨɫɤɿɥɶɤɢ 
ɞɚɸɬɶ ɡɦɨɝɭ ɡɚɩɢɫɚɬɢ ɛɭɞɶ-ɹɤɢɣ ɚɥɝɨɪɢɬɦ ɰɿєɸ ɦɨɜɨɸ, ɹɤɳɨ ɧɟ ɧɚɤɥɚɞɚɬɢ 
ɨɛɦɟɠɟɧɶ ɧɚ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ ɬɚ ɦɿɫɬɤɿɫɬɶ ɩɚɦ’ɹɬɿ, ɚɥɝɨɪɢɬɦɿɱɧɭ 
ɫɤɥɚɞɧɿɫɬɶ ɬɨɳɨ. əɤɳɨ ɯɬɨ-ɧɟɛɭɞɶ ɡɚɩɪɨɩɨɧɭє ɧɨɜɭ ɦɨɜɭ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɬɨ 
ɜɨɧɚ, ɨɱɟɜɢɞɧɨ, ɛɭɞɟ ɭɧɿɜɟɪɫɚɥɶɧɨɸ, ɹɤɳɨ ɿɝɧɨɪɭɜɚɬɢ ɨɛɦɟɠɟɧɧɹ ɧɚ ɩɚɦ’ɹɬɶ 
ɚɛɨ ɱɚɫ. ɉɨɪɿɜɧɸɸɱɢ ɪɿɡɧɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɫɥɿɞ ɜɢɯɨɞɢɬɢ ɧɟ ɡ 
ɤɿɥɶɤɿɫɧɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɬɨɝɨ, ɳɨ ɜɨɧɢ ɞɨɡɜɨɥɹɸɬɶ ɡɪɨɛɢɬɢ, ɚ ɡ ɹɤɿɫɧɢɯ 
ɜɿɞɦɿɧɧɨɫɬɟɣ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ ɟɥɟɝɚɧɬɧɿɫɬɶ (ɤɨɪɨɬɤɿɫɬɶ ɿ ɧɚɨɱɧɿɫɬɶ), ɥɟɝɤɿɫɬɶ 
(ɩɪɨɡɨɪɿɫɬɶ) ɬɚ ɟɮɟɤɬɢɜɧɿɫɬɶ (ɲɜɢɞɤɨɞɿɹ ɬɚ ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ) ɩɪɨɝɪɚɦɭɜɚɧɧɹ 
ɧɚ ɧɢɯ. ɐɟ ɩɨɪɿɜɧɹɧɧɹ ɫɥɿɞ ɡɞɿɣɫɧɸɜɚɬɢ ɜ ɤɨɧɬɟɤɫɬɿ ɤɨɧɤɪɟɬɧɨʀ ɫɮɟɪɢ 
ɡɚɫɬɨɫɭɜɚɧɧɹ. 

Ɉɱɟɜɢɞɧɨ ɞɥɹ ɞɟɬɚɥɶɧɨɝɨ ɪɨɡɭɦɿɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ, ɫɢɧɬɚɤɫɢɫɭ, 
ɫɟɦɚɧɬɢɤɢ, ɞɿɚɩɚɡɨɧɭ ɩɪɢɤɥɚɞɧɢɯ ɡɚɫɬɨɫɭɜɚɧɶ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ (Lisp [13-15; 19], Prolog  [1-5; 8-11], UML [31-33]), ɹɤɿ 
ɩɨɤɥɢɤɚɧɿ ɨɛɫɥɭɝɨɜɭɜɚɬɢ ɡɚɞɚɱɿ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ [5, 8, 11], ɩɪɢ ʀɯ ɜɢɜɱɟɧɧɹ 
ɫɥɿɞ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɫɢɫɬɟɦɧɢɣ ɩɿɞɯɿɞ. ɋɭɬɶ ɩɿɞɯɨɞɭ ɡɜɨɞɢɬɶɫɹ ɞɨ ɜɢɤɥɚɞɭ 
ɦɚɬɟɪɿɚɥɭ ɜɿɞ ɩɪɨɫɬɨɝɨ ɞɨ ɫɤɥɚɞɧɨɝɨ ɡ ɧɚɜɟɞɟɧɧɹɦ ɱɢɫɥɟɧɧɢɯ ɩɪɢɤɥɚɞɧɢɯ 
ɡɚɞɚɱ, ɹɤɿ ɜ ɫɬɚɧɿ ɪɨɡɜ’ɹɡɚɬɢ ɧɚ ɞɚɧɿɣ  ɦɨɜɿ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɉɨɪɹɞ ɡ ɰɢɦ ɫɥɿɞ 
ɱɿɬɤɨ ɭɹɜɥɹɬɢ ɨɛɦɟɠɟɧɧɹ, ɹɤɿ ɧɚɤɥɚɞɟɧɿ ɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɭ ɦɨɜɭ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚ ɫɮɟɪɭ ʀʀ ɩɪɢɤɥɚɞɧɢɯ ɡɚɫɬɨɫɭɜɚɧɶ.  

ɉɪɢ ɫɢɫɬɟɦɧɨɦɭ ɩɿɞɯɨɞɿ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɦɨɠɥɢɜɿɫɬɶ ɩɨɫɬɿɣɧɨɝɨ 
ɩɨɪɿɜɧɹɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ ɪɿɡɧɢɯ ɨɩɢɫɨɜɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ [31], ɩɨɫɬɿɣɧɚ 
ɡɦɿɧɚ ɿ ɨɧɨɜɥɟɧɧɹ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ ɬɚ ɨɫɜɨєɧɧɹ ɧɨɜɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɥɨɝɿɱɧɢɯ 
ɩɪɟɞɢɤɚɬɿɜ ɜ ɉɪɨɥɨɡɿ ɱɢ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɨɩɢɫɿɜ ɜ ɍɧɿɜɟɪɫɚɥɶɧɨɦɭ Ʌɿɫɩɿ. 

Ⱥɜɬɨɪɚɦ ɜɢɞɚєɬɶɫɹ, ɳɨ ɩɪɢ ɜɢɤɥɚɞɚɧɧɿ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚɤɢɣ ɫɢɫɬɟɦɧɢɣ ɩɿɞɯɿɞ ɦɨɠɧɚ ɡɚɛɟɡɩɟɱɢɬɢ ɩɪɢ ɜɢɤɥɚɞɟɧɧɿ 
ɥɟɤɰɿɣɧɨɝɨ, ɩɪɚɤɬɢɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɱɢ ɩɨɫɬɚɧɨɜɰɿ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɭ 
ɜɢɝɥɹɞɿ ɚɩɥɿɤɚɰɿɣ, ɜɢɤɨɧɚɧɢɯ ɜ ɦɨɜɿ ɩɪɨɝɪɚɦɭɜɚɧɧɹ UML [33] ɱɢ ɿɧɲɿɣ 
ɨɛ’єɤɬɧɚ-ɨɪɿєɧɬɨɜɚɧɿɣ ɦɨɜɿ ɦɨɞɟɥɸɜɚɧɧɹ [31], ɹɤɚ ɡɚɛɟɡɩɟɱɭє ɦɨɠɥɢɜɿɫɬɶ ɹɤ 
ɩɨɫɬɿɣɧɨɝɨ ɩɨɧɨɜɥɟɧɧɹ ɩɿɞɝɨɬɨɜɥɟɧɨɝɨ ɦɚɬɟɪɿɚɥɭ, ɬɚɤ ɿ ɩɨɫɬɿɣɧɨɝɨ ɩɨɪɿɜɧɹɧɧɹ 
ɡ ɿɧɲɢɦɢ ɩɿɞɯɨɞɚɦɢ, ʀɯ ɨɩɬɢɦɿɡɚɰɿʀ ɿ ɩɨɞɚɥɶɲɨɝɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ.  

Ɇɨɠɧɚ ɞɿɣɬɢ ɜɢɫɧɨɜɤɭ, ɳɨ ɩɪɨɝɪɟɫɭ ɹɤ ɭ ɜɢɤɥɚɞɚɧɧɿ, ɬɚɤ ɿ ɭ ɜɢɜɱɟɧɧɿ 
ɧɨɜɨɝɨ ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɦɨɠɧɚ ɞɨɫɹɝɧɭɬɢ ɥɢɲɟ ɭ ɩɪɨɰɟɫɿ 
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ɩɨɫɬɿɣɧɨɝɨ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɚ ɨɧɨɜɥɟɧɧɹ ɧɚɛɭɬɢɯ ɡɧɚɧɶ, ɜɦɿɧɶ ɬɚ ɧɚɜɢɱɨɤ. 
Ʉɨɥɢ ɬɚɤɨɝɨ ɦɚɬɟɪɿɚɥɭ ɧɚɤɨɩɢɱɭєɬɶɫɹ ɡɧɚɱɧɢɣ ɨɛɫɹɝ, ɬɨ ɛɟɡ ɫɢɫɬɟɦɧɨɝɨ ɣɨɝɨ 
ɜɩɨɪɹɞɤɭɜɚɧɧɹ ɜɿɞ ɩɪɨɫɬɨɝɨ ɞɨ ɫɤɥɚɞɧɨɝɨ, ɤɥɚɫɢɮɿɤɚɰɿʀ ɡɚ ɚɥɝɨɪɢɬɦɿɱɧɨɸ 
ɫɤɥɚɞɧɿɫɬɸ, ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɦɨɠɥɢɜɨɫɬɹɦɢ ɬɚ ɩɪɨɫɬɨɬɨɸ ɩɨɞɚɧɧɹ ɿ 
ɡɛɟɪɿɝɚɧɧɹ ɞɚɧɢɯ  ɩɨɞɚɥɶɲɢɣ ɪɨɡɜɢɬɨɤ ɧɟɦɨɠɥɢɜɢɣ. 

ɉɪɨɩɨɧɨɜɚɧɢɣ ɩɿɞɪɭɱɧɢɤ ɜɢɯɨɞɹɱɢ ɡ ɜɢɳɟɨɩɢɫɚɧɨɝɨ ɫɢɫɬɟɦɧɨɝɨ 
ɩɿɞɯɨɞɭ ɞɨ ɜɢɤɥɚɞɚɧɧɹ ɬɚ ɨɫɜɨєɧɧɹ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 
ɦɿɫɬɢɬɶ ɞɜɿ ɱɚɫɬɢɧɢ, ɨɞɧɚ ɡ ɹɤɢɯ ɩɪɢɫɜɹɱɟɧɚ ɜɢɤɥɚɞɟɧɧɸ ɨɫɧɨɜ ɬɚ ɨɩɢɫɭ 
ɨɫɧɨɜɧɢɯ ɩɪɨɝɪɚɦɧɢɯ ɡɚɫɨɛɿɜ  ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɚ ɜ ɞɪɭɝɿɣ ɱɚɫɬɢɧɿ 
ɩɨɞɚɧɨ ɨɫɧɨɜɢ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚ ɩɪɨɝɪɚɦɧɿ ɿ ɬɟɯɧɿɱɧɿ 
ɡɚɫɨɛɢ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɿ ɩɨɞɚɥɶɲɨɝɨ ʀɯ ɪɨɡɜɢɬɤɭ. Ʉɨɠɧɚ ɿɡ ɱɚɫɬɢɧ ɩɿɞɪɭɱɧɢɤɚ 
ɪɨɡɛɢɬɚ ɧɚ 16 ɩɚɪɚɝɪɚɮɿɜ, ɩɪɢɱɨɦɭ ɜɟɫɶ ɦɚɬɟɪɿɚɥ ɩɿɞɿɛɪɚɧɨ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ 
ɛɢ ɪɭɯɚɬɢɫɹ ɜɿɞ ɩɪɨɫɬɨɝɨ ɞɨ ɫɤɥɚɞɧɨɝɨ, ɜɿɞ ɨɱɟɜɢɞɧɨɝɨ ɞɨ, ɧɚ ɩɟɪɲɢɣ ɩɨɝɥɹɞ, 
ɧɟɡɪɨɡɭɦɿɥɨɝɨ ɿ ɥɨɝɿɱɧɨ ɧɟ ɡɜ’ɹɡɚɧɨɝɨ. ɍ ɜɢɩɚɞɤɭ ɧɚɞɦɿɪɧɨʀ ɫɤɥɚɞɧɨɫɬɿ 
ɦɚɬɟɪɿɚɥɭ ɩɚɪɚɝɪɚɮɢ ɪɨɡɛɢɜɚɸɬɶɫɹ ɧɚ ɩɭɧɤɬɢ, ɹɤɿ ɜ ɫɜɨɸ ɱɟɪɝɭ ɦɿɫɬɹɬɶ 
ɩɿɞɩɭɧɤɬɢ. ɉɪɢ ɰɶɨɦɭ ɤɨɠɟɧ ɪɨɡɞɿɥ ɩɿɞɪɭɱɧɢɤɚ ɡɚɤɿɧɱɭєɬɶɫɹ ɧɢɡɤɨɸ 
ɤɨɧɬɪɨɥɶɧɢɯ ɡɚɜɞɚɧɶ ɿ ɜɩɪɚɜ, ɹɤɿ ɫɮɨɪɦɨɜɚɧɨ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ ɫɩɨɱɚɬɤɭ 
ɜɢɦɚɝɚєɬɶɫɹ ɩɨɤɚɡɚɬɢ ɡɧɚɧɧɹ ɨɫɧɨɜɧɢɯ ɨɡɧɚɱɟɧɶ ɬɚ ɧɚɣɛɿɥɶɲ ɜɠɢɜɚɧɢɯ 
ɩɪɟɞɢɤɚɬɿɜ ɬɚ ɜɛɭɞɨɜɚɧɢɯ ɮɭɧɤɰɿɣ, ɞɚɥɿ ɜɢɹɜɢɬɢ ɪɨɡɭɦɿɧɧɹ ɥɨɝɿɤɢ ɩɨɛɭɞɨɜɢ 
ɥɨɝɿɱɧɢɯ ɿ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ, ɥɢɲɟ ɩɿɫɥɹ ɰɶɨɝɨ ɮɨɪɦɭɥɸɸɬɶɫɹ 
ɤɨɧɬɪɨɥɶɧɿ ɜɩɪɚɜɢ ɿ ɡɚɜɞɚɧɧɹ ɧɚ ɫɚɦɨɫɬɿɣɧɟ ɨɩɪɚɰɸɜɚɧɧɹ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɹɤ 
ɤɪɚɳɟ ɪɨɡɭɦɿɧɧɹ ɜɢɤɥɚɞɟɧɨɝɨ ɦɚɬɟɪɿɚɥɭ, ɬɚɤ ɿ ɫɩɪɢɹє ɮɨɪɦɭɜɚɧɧɸ ɥɨɝɿɱɧɨɝɨ 
ɦɢɫɥɟɧɧɹ ɿ ɬɜɨɪɱɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɨɫɜɨєɧɧɹ ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

ȼɢɤɥɚɞ ɦɚɬɟɪɿɚɥɭ ɿɥɸɫɬɪɭєɬɶɫɹ ɱɢɫɥɟɧɧɢɦɢ ɩɪɢɤɥɚɞɚɦɢ ɹɤ 
ɩɪɢɤɥɚɞɧɨɝɨ, ɬɚɤ ɿ ɬɟɨɪɟɬɢɱɧɨɝɨ ɫɩɪɹɦɭɜɚɧɧɹ. Ⱦɚєɬɶɫɹ ɩɨɪɿɜɧɹɥɶɧɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɭɧɤɰɿɣɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɤɨɠɧɨʀ ɿɡ ɦɨɜ ɞɟɤɥɚɪɚɬɢɜɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ʀɯ ɩɟɪɟɜɚɝ ɬɚ ɜɭɡɶɤɢɯ ɦɿɫɰɶ, ɜɿɞɡɧɚɱɚɸɬɶɫɹ ɧɚɩɪɹɦɢ ʀɯ 
ɞɨɰɿɥɶɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ. 

ɍ ɞɨɞɚɬɤɚɯ ɞɨ ɩɿɞɪɭɱɧɢɤɚ ɧɚɜɟɞɟɧɨ : 
Ⱥ. ȼɛɭɞɨɜɚɧɿ ɩɪɟɞɢɤɚɬɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ. ɉɪɢ ɱɨɦɭ ɩɪɨɜɟɞɟɧɨ ʀɯ ɪɨɡɞɿɥ 

ɹɤ ɡɚ ɮɭɧɤɰɿɣɧɢɦ ɩɪɢɡɧɚɱɟɧɧɹɦ, ɬɚɤ ɿ ɧɚɜɟɞɟɧɨ ʀɯ ɩɨɞɚɧɧɹ ɜ ɚɥɮɚɜɿɬɧɨɦɭ 
ɩɨɪɹɞɤɭ. 

Ȼ. ȼɚɪɿɚɧɬɢ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ ɡɚɜɞɚɧɶ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɡ 
ɥɨɝɿɱɧɨɝɨ ɬɚ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɹɤɿ ɫɮɨɪɦɨɜɚɧɨ ɜ ɦɿɪɭ ʀɯ 
ɩɨɫɬɭɩɨɜɨɝɨ ɭɫɤɥɚɞɧɟɧɧɹ. 
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ȼ. Ɍɟɪɦɿɧɨɥɨɝɿɱɧɢɣ ɫɥɨɜɧɢɤ ɬɟɪɦɿɧɿɜ ɬɚ ɨɡɧɚɱɟɧɶ, ɹɤɿ ɧɚɣɱɚɫɬɿɲɟ 
ɜɠɢɜɚɸɬɶɫɹ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɨɩɢɫɨɜɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɚɛɨ ɩɨɜ’ɹɡɚɧɿ ɡ 
ɧɢɦɢ. ɇɚɜɟɞɟɧɿ ɬɟɪɦɿɧɢ ɫɮɨɪɦɨɜɚɧɨ ɜ ɚɥɮɚɜɿɬɧɨɦɭ ɩɨɪɹɞɤɭ, ɳɨ ɫɩɪɨɳɭє ʀɯ 
ɩɨɲɭɤ. 

Ƚ. ɉɟɪɟɥɿɤ ɨɫɧɨɜɧɢɯ ɜɢɞɚɧɶ ɚɜɬɨɪɚ (ɦɨɧɨɝɪɚɮɿʀ, ɩɿɞɪɭɱɧɢɤɢ, ɩɨɫɿɛɧɢɤɢ) 
ɧɚɜɟɞɟɧɨ ɡ ɦɟɬɨɸ ɨɡɧɚɣɨɦɥɟɧɧɹ ɫɬɭɞɟɧɬɿɜ ɡ ɨɫɬɚɧɧɿɦɢ ɜɢɞɚɧɧɹɦɢ ɜ ɝɚɥɭɡɿ 
ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ (Ʌɿɫɩ, ɉɪɨɥɨɝ, Ɋɟɞɸɫ ɬɚ ʀɯ ɱɢɫɥɟɧɧɢɦɢ 
ɦɨɞɢɮɿɤɚɰɿɹɦɢ), ɚ ɬɚɤɨɠ ɡɚɰɿɤɚɜɢɬɢ ɫɬɭɞɟɧɬɿɜ ɞɨ ɩɪɨɜɟɞɟɧɧɹ ɧɚɭɤɨɜɢɯ 
ɞɨɫɥɿɞɠɟɧɶ, ɩɨɜ’ɹɡɚɧɢɯ ɡɿ ɫɬɜɨɪɟɧɧɹɦ ɿɧɬɟɪɩɪɟɬɚɬɨɪɿɜ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, 
ɜɤɥɸɱɚɸɱɢ ɦɨɜɭ Ʌɿɫɩ; ɡ ɩɨɛɭɞɨɜɨɸ ɩɪɨɝɪɚɦɧɢɯ ɫɢɫɬɟɦ ɩɿɞɬɪɢɦɤɦ ɭɫɧɨɝɨ 
ɚɤɬɢɜɧɨɝɨ ɞɿɚɥɨɝɭ ɡ ɟɥɟɦɟɧɬɚɦɢ ɫɚɦɨɧɚɜɱɚɧɧɹ; ɡɿ ɫɬɜɨɪɟɧɧɹɦ ɫɢɫɬɟɦ 
ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɨɱɟɪɤɭ ɡɚ ɪɭɤɨ ɦɨɬɨɪɧɢɦɢ ɪɟɚɤɰɿɹɦɢ ɥɸɞɢɧɢ; ɡ ɪɨɡɪɨɛɥɟɧɧɹɦ 
ɟɤɫɩɟɪɬɧɢɯ ɫɢɫɬɟɦ, ɡɞɚɬɧɢɯ ɿɦɿɬɭɜɚɬɢ ɥɸɞɫɶɤɟ ɜɢɫɥɟɧɧɹ, ɜɢɫɥɨɜɥɸɜɚɬɢ 
ɝɿɩɨɬɟɡɢ ɬɚ ɞɨɜɨɞɢɬɢ ɬɟɨɪɟɦɢ. 

ȼɟɥɢɤɚ ɩɟɪɟɜɚɝɚ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɩɟɪɟɞ 
ɩɪɨɰɟɞɭɪɧɢɦɢ ɭ ʀɯ ɝɧɭɱɤɨɫɬɿ, ɧɚɝɥɹɞɧɨɫɬɿ, ɩɨɪɿɜɧɹɧɨ ɩɪɢ ɧɟɫɤɥɚɞɧɢɯ 
ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɚɯ ɪɨɡɜ’ɹɡɭɜɚɬɢ ɫɤɥɚɞɧɿ ɧɚɭɤɨɜɨ-ɩɪɢɤɥɚɞɧɿ ɡɚɞɚɱɿ, ɹɤɿ 
ɩɪɢɣɧɹɬɨ ɤɥɚɫɢɮɿɤɭɜɚɬɢ ɹɤ ɡɚɞɚɱɿ, ɩɨɜ’ɹɡɚɧɿ ɡɿ ɫɬɜɨɪɟɧɧɹɦ ɫɢɫɬɟɦ ɲɬɭɱɧɨɝɨ 
ɿɧɬɟɥɟɤɬɭ. 

ɍ ɩɪɨɬɢɜɧɨɦɭ ɪɚɡɿ ɡɚɞɚɱɚ, ɹɤɳɨ ɿ ɛɭɞɟ ɪɨɡɜ’ɹɡɚɧɚ, ɬɨ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɬɢɯ 
ɨɛɦɟɠɟɧɶ, ɹɤɿ ɜɥɚɫɬɢɜɿ ɱɢ ɞɚɧɨɦɭ ɩɪɨɝɪɚɦɧɨɦɭ ɡɚɛɟɡɩɟɱɟɧɧɸ, ɱɢ ɤɨɦɩ’ɸɬɟɪɭ 
ɧɚ ɹɤɨɦɭ ɜɨɧɚ ɜɢɪɿɲɭєɬɶɫɹ. ȼɥɚɫɧɟ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ 
ɩɨɬɪɟɛɭєɬɶɫɹ ɫɬɜɨɪɟɧɧɹ ɤɨɦɩ’ɸɬɟɪɿɜ, ɫɬɪɭɤɬɭɪɚ ɹɤɢɯ ɜɿɞɦɿɧɧɚ ɜɿɞ 
ɧɟɣɦɚɧɨɜɫɶɤɨʀ, ɚ ɧɚɝɚɞɭє ɫɬɪɭɤɬɭɪɭ ɥɸɞɫɶɤɨɝɨ ɦɨɡɤɭ: ɩɨɪɿɜɧɹɧɨ ɧɟɜɟɥɢɤɟ 
ɱɢɫɥɨ ɧɟɣɪɨɧɿɜ ɦɿɠ ɹɤɢɦɢ ɿɫɧɭє ɧɟɫɤɿɧɱɟɧɧɟ ɱɢɫɥɨ ɡɜ’ɹɡɤɿɜ. Ɉɫɶ ɰɹ 
ɧɟɫɤɿɧɱɟɧɧɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɡɜ’ɹɡɤɿɜ ɿ ɞɨɡɜɨɥɹє ɩɨɫɬɿɣɧɨ ɭɞɨɫɤɨɧɚɥɸɜɚɬɢ 
ɤɨɦɩ’ɸɬɟɪɧɭ ɫɢɫɬɟɦɭ, ɩɨɬɪɟɛɭɸɱɢ ɩɪɢ ɰɶɨɦɭ ɩɪɚɤɬɢɱɧɨ ɡɚɥɢɲɚɬɢ 
ɧɟɡɦɿɧɧɢɦɢ ɧɚɛɿɪ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ. 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɶɨɦɭ ɟɬɚɩɿ ɪɨɡɜɢɬɤɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ 
ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɜɧɿɫɬɸ ɨɧɨɜɥɸєɬɶɫɹ ɩɪɚɤɬɢɱɧɨ ɡɚ ɩ’ɹɬɶ ɪɨɤɿɜ, ɜ 
ɬɨɣ ɱɚɫ ɹɤ ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɡɚɡɧɚɸɬɶ ɧɟ ɫɭɬɬєɜɢɯ ɡɦɿɧ ɡɚ ɰɟɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ. 

 
 

 

 

 

 

 

 

 

 

 

 



394 

ɋɩɢɫɨɤ ɥɿɬɟɪɚɬɭɪɢ 

Ɉɫɧɨɜɧɚ ɥɿɬɟɪɚɬɭɪɚ ɡ ɥɨɝɿɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

1. Ʉɥɨɤɫɢɧ ɍ., Ɇɟɥɥɢɲ Ʉ. ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɧɚ ɹɡɵɤɟ ɉɪɨɥɨɝ .– Ɇ. : Ɇɢɪ, 
1987. – 336 ɫ. 

2. ɏɨɝɝɟɪ Ʉ. ȼɜɟɞɟɧɢɟ ɜ ɥɨɝɢɱɟɫɤɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ. –  Ɇ. : Ɇɢɪ. 1988. – 348 ɫ. 
3. Ȼɪɚɬɤɨ ɂ. ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɧɚ ɹɡɵɤɟ ɉɪɨɥɨɝ ɞɥɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɢɧɬɟɥɥɟɤɬɚ. – Ɇ. : ȼɢɥɶɹɦɫ, 2004. – 640 ɫ. 
4. Ɇɚɤɚɥɥɢɫɬɟɪ Ⱦɠ. ɂɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ ɢ ɉɪɨɥɨɝ ɧɚ ɦɢɤɪɨ ɗȼɆ. – Ɇ. 

: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1990. – 240 ɫ. 
5. ɂɧ ɐ., ɋɨɥɨɦɨɧ Ⱦ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ Ɍɭɪɛɨ-ɉɪɨɥɨɝɚ: ɉɟɪ. ɫ  ɚɧɝɥ. – Ɇ. : Ɇɢɪ, 

1993. – 608  ɫ. 
6. Ȼɚɤɚɟɜ Ⱥ. Ⱥ., Ƚɪɢɰɟɧɤɨ ȼ. ɂ., ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɢ ɥɨɝɢɱɟɫɤɨɟ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ. – Ʉ. : ȼɢɳɚ  ɲɤɨɥɚ, 1995. – 246 ɫ . 
7. Ɂɚɹɰɶ ȼ. Ɇ., ɋɟɦɨɬɸɤ ȼ. Ɇ., Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɞɨ ɜɢɤɨɧɚɧɧɹ 

ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɡ ɤɭɪɫɭ “Ʌɨɝɿɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ”. – Ʌ. : ȼ-ɜɨ “Ʌɶɜɿɜɫɶɤɚ 

ɩɨɥɿɬɟɯɧɿɤɚ”, 1998. – 23 ɫ. 
8. ɋɬɟɪɥɢɧɝ Ʌ., ɒɚɩɢɪɨ ɗ. ɂɫɤɭɫɫɬɜɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ ɹɡɵɤɟ ɉɪɨɥɨɝ. – 

Ɇ. :  Ɇɢɪ, 1990. –  235  ɫ. 
9. Nilsson N. J. Principles of Artificial Intelligence. – Tioga.-Springer-Verlag. –

1980. – 164 ɫ. 
10.  Ɂɚɹɰɶ ȼ. Ɇ. Ʌɨɝɿɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ: ɑɚɫɬɢɧɚ 1: Ʉɨɧɫɩɟɤɬ ɥɟɤɰɿɣ ɡ 

ɞɢɫɰɢɩɥɿɧɢ «Ʌɨɝɿɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ» ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɛɚɡɨɜɨɝɨ ɧɚɩɪɹɦɤɭ 6.08.04 

“ɉɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ ɫɢɫɬɟɦ”. – Ʌɶɜɿɜ : ȼɢɞɚɜɧɢɰɬɜɨ 
ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ “Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ”, 2002. –  48 ɫ. 

11.  Ⱥɞɚɦɟɧɤɨ Ⱥ., Ʉɭɱɭɤɨɜ Ⱥ. Ʌɨɝɢɱɟɫɤɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɢ Visual Prolog. – 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ : Ȼɏȼ-ɉɟɬɟɪɛɭɪɝ, 2003. – 992 ɫ. 
 

Ɉɫɧɨɜɧɚ ɥɿɬɟɪɚɬɭɪɚ ɡ ɮɭɧɤɰɿɨɧɚɥьɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

12.  Mccarthy J. Recursive functions of symbolic expressions and their 

computation by machine // Comm. ACM. : – 1960. – Vol. 3. – P. 184–195. 

13. ɏɟɧɞɟɪɫɨɧ ɉ. Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ. ɉɪɢɦɟɧɟɧɢɟ ɢ 
ɪɟɚɥɢɡɚɰɢɹ. – Ɇ. : Ɇɢɪ, 1983. – 349 ɫ. 

14. Ȼɚɞɚєɜ ɘ. І. Ɍɟɨɪɿɹ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ɇɨɜɢ 
CommonLisp ɬɚ AutoLisp. – Ʉɢʀɜ, 1999. – 150 ɫ. 

15. Ɂɹɰɶ ȼ. Ɇ. Ʉɨɧɫɩɟɤɬ ɥɟɤɰɿɣ ɡ ɤɭɪɫɭ “Ɏɭɧɤɰɿɨɧɚɥɶɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ”. 

– Ʌɶɜɿɜ, 1999. – 55 ɫ. 
16. Ɇɚɭɪɟɪ ɍ . ȼɜɟɞɟɧɢɟ ɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɧɚ ɹɡɵɤɟ Ʌɢɫɩ. – Ɇ. : Ɇɢɪ, 

1976. – 104 ɫ. 

 

 

 

 

 

 

 

 

 

 



395 

17. ɏɸɜɟɧɟɧ ɗ., ɋɥɟɩɩɹɧ Ƀ. Ɇɢɪ Ʌɢɫɩɚ. ȼ 2-ɯ ɬ. Ɍ.1. ȼɜɟɞɟɧɢɟ ɜ ɹɡɵɤ 
Ʌɢɫɩ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ. ɉɟɪ. ɫ ɮɢɧɫɤ. – Ɇ. : Ɇɢɪ, 1990. –

447 ɫ. 
18. ɏɸɜɟɧɟɧ ɗ., ɋɥɟɩɩɹɧ Ƀ. Ɇɢɪ Ʌɢɫɩɚ. ȼ 2-ɯ ɬ. – Ɍ. 2 Ɇɟɬɨɞɵ ɢ 

ɫɢɫɬɟɦɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ.  ɉɟɪ. ɫ ɮɢɧɫɤ. – Ɇ. : Ɇɢɪ, 1990. – 447 ɫ. 
19. Ɂɚɹɰɶ ȼ. Ɇ. Ɏɭɧɤɰɿɣɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ: ɇɚɜɱ. ɩɿɞɪɭɱɧɢɤ. – Ʌɶɜɿɜ : 

ȼɢɞɚɜɧɢɰɬɜɨ "Ȼɟɫɤɢɞ Ȼɿɬ", 2003. – 160 ɫ. 
20. Ʉɧɭɬ Ⱦ. ɂɫɤɭɫɫɬɜɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɗȼɆ: ɉɟɪ. ɫ ɚɧɝɥ. – Ɍ. 1. – 

Ɇ. : Ɇɢɪ, 1967. – 734 ɫ. 
21. Ɂɚɹɰɶ ȼ. Ɇ., Ɂɚɹɰɶ Ɇ. Ɇ. Ʌɨɝɿɱɧɟ ɿ ɮɭɧɤɰɿɣɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ: ɇɚɜɱ. 

ɩɨɫɿɛɧɢɤ. – Ʌɶɜɿɜ : ȼɢɞɚɜɧɢɰɬɜɨ "Ȼɟɫɤɢɞ Ȼɿɬ", 2006. – 352 ɫ. 
 

Ⱦɨɞɚɬɤɨɜɚ ɥɿɬɟɪɚɬɭɪɚ 
22. Ʉɪɸɤɨɜ Ⱥ. ɉ., Ɋɨɞɢɨɧɨɜ Ⱥ. ə., Ɍɚɪɚɧɨɜ Ⱥ. ɘ., ɒɚɛɥɵɝɢɧ ȿ. Ɇ. 

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɧɚ ɹɡɵɤɟ R-Ʌɢɫɩ. – Ɇ. : Ɋɚɞɢɨ ɢ ɫɜɹɡɶ, 1991. – 192 ɫ. 
23. ȿɞɧɟɪɚɥ ȼ. Ɏ., Ʉɪɸɤɨɜ Ⱥ. ɉ., Ɋɨɞɢɨɧɨɜ Ⱥ. ə. əɡɵɤ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 

ɜɵɱɢɫɥɟɧɢɣ REDUCE. – Ɇ. : ɂɡ-ɜɨ ɆȽɍ, 1984. – 176 ɫ. 
24. Ʌɚɜɪɨɜ ɋ. ɋ., ɋɢɥɢɝɚɞɡɟ Ƚ. ɋ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ. 

əɡɵɤ Ʌɢɫɩ ɢ ɟɝɨ ɪɟɚɥɢɡɚɰɢɹ. – Ɇ. : ɇɚɭɤɚ, 1978. – 176 ɫ. 
25. ɍɢɧɫɬɨɧ ɉ. ɂɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ. – Ɇ. : Ɇɢɪ, 1980. – 513 ɫ. 
26. Ƚɪɢɧ Ⱦ., Ʉɧɭɬ Ⱦ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɚɥɝɨɪɢɬɦɨɜ. –

Ɇ. : Ɇɢɪ, 1987. – 120  ɫ. 
27. Ɏɨɫɬɟɪ Ⱦɠ. Ɉɛɪɚɛɨɬɤɚ ɫɩɢɫɤɨɜ. – Ɇ. : Ɇɢɪ, 1974. 

28. ȼɢɪɬ ɇ. Ⱥɥɝɨɪɢɬɦɵ + ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ =  ɩɪɨɝɪɚɦɦɵ: ɉɟɪ. ɫ 
ɚɧɝɥ. – Ɇ. : Ɇɢɪ,  1985. – 213 ɫ. 

29. Ȼɟɪɞɠ ȼ. Ɇɟɬɨɞɵ ɪɟɤɭɪɫɢɜɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. – Ɇ. : 

Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1983. – 248 ɫ. 
30. Ɂɚɹɰɶ ȼ. Ɇ. Ʌɨɝɿɱɧɟ ɿ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɇɚɜɱ. ɩɨɫɿɛɧɢɤ. 

– Ƚɪɢɮ ɧɚɞɚɧɨ ɆɈɇ ɍɤɪɚʀɧɢ (ɩɪɨɬɨɤɨɥ № ɜɿɞ 13.10.2013). – Ɋɿɜɧɟ, 2016. – 

400 ɫ.  
31. Erich Gamma, Richard Helm, Ralih Johnson, John Vlissides. Wzorce  

projektowe, 2012. 

32. Ɂɚɹɰɶ ȼ. Ɇ.  ɋɢɫɬɟɦɧɢɣ ɩɿɞɯɿɞ ɞɨ ɨɫɜɨєɧɧɹ ɬɚ ɜɢɤɥɚɞɚɧɧɹ   ɦɨɜ 
ɥɨɝɿɱɧɨɝɨ ɿ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. – 21-ɣ Ɇɿɠɧɚɪɨɞɧɢɣ ɦɨɥɨɞɿɠɧɢɣ 
ɮɨɪɭɦ «Ɋɚɞɿɨɟɥɟɤɬɪɨɧɿɤɚ ɿ ɦɨɥɨɞɶ ɜ ɏɏI ɫɬɨɥɿɬɬɿ». – ɏɚɪɤɿɜ, ɏɇɍɊȿ, 2017. 

– ɋ. 4–6. 
33. Stanislaw  Wrycha i inni. UML 2.1. Cwiczenia. ISBN: 978-83-246-0612-

2012. 
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Ⱦɨɞɚɬɨɤ Ⱥ  

ȼɛɭɞɨɜɚɧɿ ɩɪɟɞɢɤɚɬɢ Ɍɭɪɛɨ-ɉɪɨɥɨɝɭ 
  
 ȼɛɭɞɨɜɚɧɿ ɚɛɨ ɫɬɚɧɞɚɪɬɧɿ ɩɪɟɞɢɤɚɬɢ є ɨɫɧɨɜɨɸ ɩɨɛɭɞɨɜɢ ɛɭɞɶ-ɹɤɨʀ 

ɥɨɝɿɱɧɨʀ ɱɢ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɦɨɜɢ (ɨɫɤɿɥɶɤɢ ɛɭɞɶ-ɹɤɚ ɮɭɧɤɰɿɹ ɦɨɠɟ ɛɭɬɢ 
ɩɪɢɜɟɞɟɧɚ ɞɨ ɥɨɝɿɱɧɨɝɨ ɩɨɞɚɧɧɹ). ȼ ɩɟɪɲɨɦɭ ɪɨɡɞɿɥɿ ɞɨɞɚɬɤɭ Ⱥ ɩɪɢɜɟɞɟɧɿ 
ɥɨɝɿɱɧɿ ɩɪɟɞɢɤɚɬɢ ɡɚ ʀɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ ɜɢɡɧɚɱɟɧɧɹɦ. ɍ ɞɪɭɝɨɦɭ ɪɨɡɞɿɥɿ 
ɞɨɞɚɬɤɭ Ⱥ ɧɚɜɟɞɟɧɿ ɰɿ ɩɪɟɞɢɤɚɬɢ ɜ ɚɥɮɚɜɿɬɧɨɦɭ ɩɨɪɹɞɤɭ ɡ ɜɤɚɡɚɧɧɹɦ ʀɯ 
ɫɢɧɬɚɤɫɢɱɧɨɝɨ ɿɦɟɧɿ, ɫɩɢɫɤɭ ɚɪɝɭɦɟɧɬɿɜ, ʀɯ ɬɢɩɭ ɬɚ ɦɨɠɥɢɜɢɯ ɫɩɨɫɨɛɿɜ 
ɡɚɫɬɨɫɭɜɚɧɧɹ. ɇɚɜɟɞɟɧɢɣ ɬɚɤɨɠ ɤɨɪɨɬɤɢɣ ɨɩɢɫ ɪɟɡɭɥɶɬɚɬɭ ɜɢɤɥɢɤɭ ɬɨɝɨ ɱɢ 
ɿɧɲɨɝɨ ɩɪɟɞɢɤɚɬɭ. 

 

Ⱥ1. Ƚɪɭɩɢ ɩɪɟɞɢɤɚɬɿɜ ɡɚ ɮɭɧɤɰɿɨɧɚɥьɧɢɦ ɩɪɢɡɧɚɱɟɧɧɹɦ 

ɋɢɫɬɟɦɧɿ ɩɪɟɞɢɤɚɬɢ: 
beep, bios,comline, date, keyword, memword, portbyte, sound, storage, 

system, time, trace. 

Ɇɨɜɧɿ ɩɪɟɞɢɤɚɬɢ: 
bound, exit, fail,findall, free, not. 

ɉɪɟɞɢɤɚɬɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɬɢɩɿɜ: 
char_int, str_char, str_int, str_real, upper_lower. 

ɉɪɟɞɢɤɚɬɢ ɞɥɹ ɪɨɛɨɬɢ ɡ ɮɚɣɥɚɦɢ: 
ɫlosefile, consult ,deletefile, dir, disc, eof, existfile, filemod, filepos, file_str, 

flush, openappend, openmodify, openread, readdeviuce, renamefile, save, 

writedevice. 

ɉɪɟɞɢɤɚɬɢ ɞɥɹ ɱɢɬɚɧɧɹ ɞɚɧɢɯ: 
readchar, readint, readreal, readterm. 

ɉɪɟɞɢɤɚɬɢ ɞɥɹ ɡɚɩɢɫɭ ɞɚɧɢɯ: 
nl, write, writedevice, writef. 

ɉɪɟɞɢɤɚɬɢ ɞɥɹ ɪɨɛɨɬɢ ɡ ɟɤɪɚɧɨɦ ɦɨɧɿɬɨɪɭ: 
attribute, back, clerwindow, cursor, cursorform< display, dot, edit, editmag, 

field_attir, field_str,  forward,  gotowindow, graphics, line, makewindow, 

pencolor, pendown, penpos, penup, removewindow, scr_char, scroll, 

shiftwindow, text, window_str. 

ɉɪɟɞɢɤɚɬɢ ɞɥɹ ɪɨɛɨɬɢ ɡ ɛɚɡɚɦɢ ɞɚɧɢɯ: 
asserta, assertz, consult, retract, save. 

ɉɪɟɞɢɤɚɬɢ ɞɥɹ ɪɨɛɨɬɢ ɡ ɪɹɞɨɱɤɚɦɢ ɫɢɦɜɨɥɿɜ: 
concat, frontchar, frontstr, fronttoken, isname, str_len. 

 

 

 

 

 

 

 

 

 

 



397 

Ⱥ2. ɇɚɛɿɪ ɥɨɝɿɱɧɢɯ ɩɪɟɞɢɤɚɬɿɜ ɜ ɚɥɮɚɜɿɬɧɨɦɭ ɩɨɪɹɞɤɭ 
asserta(<ɮɚɤɬ>) (dbasedom): (ɜɯ) – ɡɚɧɨɫɢɬɶ ɮɚɤɬ ɭ ɩɨɱɚɬɨɤ 

ɪɟɡɢɞɟɧɬɧɨʀ ɛɚɡɢ ɞɚɧɢɯ (ɚɪɝɭɦɟɧɬ, ɩɨɡɧɚɱɟɧɢɣ ɹɤ dbasedom, ɚɜɬɨɦɚɬɢɱɧɨ 
ɨɝɨɥɨɲɭєɬɶɫɹ ɞɥɹ ɤɨɠɧɨɝɨ ɩɪɟɞɢɤɚɬɚ ɡ ɪɨɡɞɿɥɭ database); 

assertz(<ɮɚɤɬ>) (dbasedom): (ɜɯ) – ɡɚɧɨɫɢɬɶ ɮɚɤɬ ɭ ɤɿɧɟɰɶ ɪɟɡɢɞɟɧɟɬɧɨʀ 
ɛɚɡɢ ɞɚɧɢɯ; 

attribute (Attr) (integer): (ɜɯ), (ɜɢɯ) – (ɜɯ): ɜɫɬɚɧɨɜɥɸє ɡɧɚɱɟɧɧɹ 
ɚɬɪɢɛɭɬɭ, (ɜɢɯ): ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ Attr ɜɫɬɚɧɨɜɥɟɧɟ ɩɨ ɡɚɦɨɜɱɭɜɚɧɧɸ 
ɡɧɚɱɟɧɧɹ ɚɬɪɢɛɭɬɭ; 

back(Steep) (integer): (ɜɯ) – ɡɫɭɜɚє ɟɤɪɚɧɧɟ ɩɟɪɨ ɧɚ ɤɿɥɶɤɚ ɩɨɡɢɰɿɣ, ɳɨ 
ɜɢɡɧɚɱɚɸɬɶɫɹ ɡɦɿɧɧɨɸ Steep ɧɚɡɚɞ. ɉɪɢ ɜɢɯɨɞɿ ɩɟɪɚ ɡɚ ɦɟɠɿ ɟɤɪɚɧɭ ɩɪɟɞɢɤɚɬ 
ɧɟɭɫɩɿɲɧɢɣ; 

beep –  ɩɪɢ ɣɨɝɨ ɜɢɤɥɢɤɭ ɩɨɞɚєɬɶɫɹ ɡɜɭɤɨɜɢɣ ɫɢɝɧɚɥ; 
bios(Ino,Ri, Ru) (integer, regdom, regdom): (ɜɯ, ɜɯ, ɜɢɯ) – ɜɿɞɛɭɜɚєɬɶɫɹ 

ɡɜɟɪɬɚɧɧɹ ɞɨ ɩɪɨɝɪɚɦɢ ɫɢɫɬɟɦɧɢɯ ɩɟɪɟɪɢɜɚɧɶ. Ino – ɡɚɞɚє ɧɨɦɟɪ ɩɟɪɟɪɢɜɚɧɧɹ, 
Ri – ɦɿɫɬɢɬɶ ɧɨɜɿ ɧɨɦɟɪɢ ɪɟɝɿɫɬɪɿɜ, Ru – ɫɬɚɪɿ. Ɍɢɩ regdom ɜ Ɍɭɪɛɨ ɉɪɨɥɨɡɿ є 
ɩɨɩɟɪɟɞɧɶɨ ɜɢɡɧɚɱɟɧɢɣ ɭ ɜɢɝɥɹɞɿ ɧɚɛɨɪɭ 8 ɞɨɦɟɧɿɜ ɰɿɥɨɝɨ ɬɢɩɭ: 

regdom = (integer, integer, integer, integer, integer, integer, integer, integer,). 
ȼ ɰɶɨɦɭ ɜɢɡɧɚɱɟɧɧɿ ɤɨɦɩɨɧɟɧɬɢ ɰɿɥɨɝɨ ɬɢɩɭ ɜɿɞɩɨɜɿɞɚɸɬɶ ɪɟɝɿɫɬɪɚɦ 

ɦɿɤɪɨɩɪɨɰɟɫɨɪɚ Ⱥɏ, ȼɏ, ɋɏ, DX, SI, DI, DS, ES. 
bound(Var) (<ɞɨɜɿɥьɧɚ_ɡɦɿɧɧɚ>): (ɜɯ) – ɩɪɟɞɢɤɚɬ ɭɫɩɿɲɧɢɣ ɭ ɜɢɩɚɞɤɭ 

ɜɢɡɧɚɱɟɧɨɫɬɿ ɡɦɿɧɧɨʀ Var; 
char_int(C, I) (char, integer): (ɜɯ, ɜɢɯ), (ɜɢɯ,ɜɯ), (ɜɯ, ɜɯ) – (ɜɯ, ɜɢɯ): 

ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ ȱ ɤɨɞ ASII, ɹɤɨɦɭ ɜɿɞɩɨɜɿɞɚє ɡɧɚɱɟɧɧɹ ɡɦɿɧɧɨʀ ȱ, (ɜɢɯ, ɜɯ): 
ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ ɋ ɫɢɦɜɨɥ, ɤɨɞ ɹɤɨɝɨ ɜɿɞɩɨɜɿɞɚє ɡɧɚɱɟɧɧɸ ȱ, (ɜɯ, ɜɯ): 
ɩɪɟɞɢɤɚɬ ɡɚɜɟɪɲɢɬɶɫɹ ɭɫɩɿɲɧɨ, ɹɤɳɨ ɤɨɞɭ ɫɢɦɜɨɥɚ ɋ ɜɿɞɩɨɜɿɞɚє ɡɧɚɱɟɧɧɹ ȱ; 

clearwindow – ɨɱɢɳɚє ɚɤɬɢɜɧɟ ɜ ɦɨɦɟɧɬ ɜɢɤɥɢɤɭ ɜɿɤɧɨ ɿ ɡɚɩɨɜɧɸє ɣɨɝɨ 
ɤɨɥɶɨɪɨɦ ɮɨɧɭ; 

closefile (S) (file) : (ɜɯ) – ɡɚɤɪɢɜɚє ɮɿɡɢɱɧɢɣ ɮɚɣɥ, ɹɤɢɣ ɨɬɨɬɨɠɧɟɧɢɣ ɡ 
ɥɨɝɿɱɧɢɦ ɮɚɣɥɨɦ ɡ ɿɦɟɧɟɦ S. Ɏɚɣɥ ɭɫɩɿɲɧɢɣ ɧɚɜɿɬɶ ɭ ɜɢɩɚɞɤɭ, ɹɤɳɨ ɮɚɣɥ ɡ 
ɥɨɝɿɱɧɢɦ ɿɦɟɧɟɦ S ɡɚɤɪɢɬɢɣ ɜ ɦɨɦɟɧɬ ɜɢɤɥɢɤɭ ɩɪɟɞɢɤɚɬɭ; 

comline(S) (string) : (ɜɢɯ) – ɞɨɡɜɨɥɹє ɩɨɥɿɱɢɬɢ ɩɚɪɚɦɟɬɪɢ ɤɟɪɭɜɚɧɧɹ 
ɩɪɨɝɪɚɦɢ; 

concat (S1, S2, S3) (string, string, string) : (ɜɯ, ɜɯ, ɜɢɯ), (ɜɯ, ɜɢɯ, ɜɯ), 
(ɜɢɯ, ɜɯ, ɜɯ), (ɜɯ, ɜɯ, ɜɯ) – (ɜɯ, ɜɯ, ɜɢɯ): ɫɬɜɨɪɸє ɥɚɧɰɸɝ ɫɢɦɜɨɥɿɜ S3 , 
ɫɤɥɟɸɸɱɢ ɧɚɛɨɪɢ ɫɢɦɜɨɥɿɜ S2 ɿ S3, (ɜɯ, ɜɢɯ, ɜɯ): ɹɤɳɨ S2 є ɱɚɫɬɢɧɨɸ S3, ɬɨ  
S1 є ɡɚɥɢɲɤɨɦ 3, (ɜɢɯ, ɜɯ, ɜɯ): ɹɤɳɨ 2 є ɱɚɫɬɢɧɨɸ ɪɹɞɨɱɤɚ 3, ɬɨ  1 є ɡɚɥɢɲɤɨɦ 
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3, (ɜɯ, ɜɯ, ɜɯ) : ɩɪɟɞɢɤɚɬ ɭɫɩɿɲɧɢɣ, ɹɤɳɨ 3 ɫɩɿɜɩɚɞɚє ɡ ɪɟɡɭɥɶɬɚɬɨɦ 
ɫɤɥɟɸɜɚɧɧɹ 1 ɿ 2; 

cursor(T) (string) : (ɜɯ)  – ɡɚɝɪɭɠɚє ɜ ɩɚɦ’ɹɬɶ ɮɚɣɥ ɡ ɿɦɟɧɟɦ Ɍ, ɹɤɳɨ ɜɿɧ 
ɬɟɤɫɬɨɜɢɣ; 

cursor(R, C) (integer,  integer) : (ɜɯ, ɜɯ), (ɜɢɯ, ɜɢɯ)  – (ɜɯ, ɜɯ) : 

ɜɫɬɚɧɨɜɥɸє ɤɭɪɫɨɪ ɜ ɩɨɡɢɰɿɸ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ (R, C), (ɜɢɯ, ɜɢɯ): ɩɪɢɫɜɨɸє 
ɡɦɿɧɧɢɦ R ɿ ɋ ɡɧɚɱɟɧɧɹ ɤɨɨɪɞɢɧɚɬ ɤɭɪɫɨɪɚ ɜ ɦɨɦɟɧɬ ɜɢɤɥɢɤɭ ɩɪɟɞɢɤɚɬɚ; 

date (Y, M, D) (integer,  integer, integer) : (ɜɯ, ɜɯ, ɜɯ), (ɜɢɯ, ɜɢɯ, ɜɢɯ)  - 
(ɜɯ, ɜɯ, ɜɯ) : ɜɫɬɚɧɨɜɥɸє ɧɨɜɭ ɞɚɬɭ ɜ ɬɚɤɨɦɭ ɩɨɪɹɞɤɭ – (ɪɿɤ, ɦɿɫɹɰɶ, ɞɟɧɶ). 
(ɜɢɯ, ɜɢɯ, ɜɢɯ) : ɡɱɢɬɭє ɞɚɬɭ, ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɜɛɭɞɨɜɚɧɢɦ ɝɨɞɢɧɧɢɤɨɦ ɭ 
ɤɨɦɩ'ɸɬɟɪ; 

deletefile(N) (string) : (ɜɯ) – ɜɢɞɚɥɹє ɮɚɣɥ ɡ ɥɨɝɿɱɧɢɦ ɿɦɟɧɟɦ N  ɡ 
ɜɿɞɤɪɢɬɨʀ ɞɢɪɟɤɬɨɪɿʀ; 

dir (P, F, N) (string, string, string) : (ɜɯ, ɜɯ, ɜɢɯ) – ɚɤɬɢɜɿɡɭє ɡɚɫɨɛɢ 
ɪɨɛɨɬɢ ɡ ɮɚɣɥɚɦɢ. Ɂɧɚɱɟɧɧɹ ɡɦɿɧɧɢɯ Ɋ ɿ  ɜɢɡɧɚɱɚɸɬɶ ɲɥɹɯ ɞɨɫɬɭɩɭ ɿ 
ɪɨɡɲɢɪɟɧɧɹ ɮɚɣɥɿɜ, ɿɦɟɧɚ ɹɤɢɯ ɩɨɹɜɥɹɸɬɶɫɹ ɜ ɚɤɬɢɜɧɨɦɭ ɜɿɤɧɿ. ȱɦ’ɹ 
ɜɢɛɪɚɧɨɝɨ ɤɨɪɢɫɬɭɜɚɱɟɦ ɮɚɣɥɭ ɛɭɞɟ ɩɪɢɫɜɨєɧɨ ɡɦɿɧɧɿɣ N; 

disc(S) (string) : (ɜɢɯ) - ɜɢɡɧɚɱɚє ɧɨɜɟ ɿɦ’ɹ ɛɿɠɭɱɨɝɨ ɞɢɫɤɭ ɿ ɧɨɜɢɣ 
ɛɿɠɭɱɢɣ ɲɥɹɯ ɞɨɫɬɭɩɭ. (ɜɢɯ) - ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ  S ɡɧɚɱɟɧɧɹ ɡɚɞɚɧɢɯ ɩɨ 
ɡɚɦɨɜɱɭɜɚɧɧɸ ɿɦɟɧɿ ɞɢɫɤɭ ɬɚ ɲɥɹɯɭ ɞɨɫɬɭɩɭ; 

display(S) (string) : (ɜɢɯ) - ɜɢɫɜɿɱɭє ɡɧɚɱɟɧɧɹ ɡɦɿɧɧɨʀ S ɜ ɬɨɦɭ ɜɿɤɧɿ, ɹɤɟ 
ɚɤɬɢɜɧɟ ɜ ɦɨɦɟɧɬ ɜɢɤɥɢɤɭ; 

dot(R, Column, Color) (string) : (ɜɢɯ) - (integer,  integer, integer) : (ɜɯ, 
ɜɯ, ɜɯ), (ɜɯ, ɜɯ, ɜɢɯ) – (ɜɯ, ɜɯ, ɜɯ) : ɦɚɥɸє ɧɚ ɟɤɪɚɧɿ ɧɟɜɟɥɢɤɢɣ ɩɿɤɫɟɥɶ 
ɡɚɞɚɧɨɝɨ ɤɨɥɶɨɪɭ Color ɜ ɩɨɡɢɰɿʀ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ (R, Column) ɡɚ ɭɦɨɜɢ, ɳɨ 
ɞɢɫɩɥɟɣ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ. (ɜɯ, ɜɯ, ɜɢɯ) – ɡɦɿɧɧɿɣ Color 
ɩɪɢɫɜɨɸєɬɶɫɹ ɧɨɦɟɪ ɤɨɥɶɨɪɭ ɩɿɤɫɟɥɹ, ɤɨɨɪɞɢɧɚɬɢ ɹɤɨɝɨ ɡɚɞɚɸɬɶɫɹ ɡɦɿɧɧɢɦɢ 
R i Column; 

edit(Is, Os)(string, string) : (ɜɯ, ɜɢɯ) – ɚɤɬɢɜɿɡɭє ɪɟɞɚɤɬɨɪ Ɍɭɪɛɨ 
ɉɪɨɥɨɝɭ, ɳɨ ɞɚє ɡɦɨɝɭ ɪɟɞɚɝɭɜɚɬɢ ɪɹɞɨɱɨɤ  Is. ɇɨɜɚ ɪɟɚɤɰɿʀ ɛɭɞɟ ɩɪɢɫɜɨєɧɚ 
ɡɦɿɧɧɿɣ Os; 

eof(F) (file) : (ɜɯ) – ɩɪɟɞɢɤɚɬ ɭɫɩɿɲɧɢɣ, ɹɤɳɨ ɤɭɪɫɨɪ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ 
ɦɿɬɰɿ ɤɿɧɰɹ ɮɚɣɥɭ F; 

existfile(Dos_Name_file) (string)  : (ɜɯ) – ɩɪɟɞɢɤɚɬ ɭɫɩɿɲɧɢɣ, ɹɤɳɨ ɜ 
ɛɿɠɭɱɿɣ ɞɢɪɟɤɬɨɪɿʀ ɿɫɧɭє ɮɚɣɥ ɡ ɿɦɟɧɟɦ, ɳɨ ɡɚɞɚєɬɶɫɹ ɡɦɿɧɧɨɸ  
Dos_Name_file; 
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exit – ɡɭɩɢɧɹє ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ ɿ ɩɟɪɟɞɚє ɤɟɪɭɜɚɧɧɹ ɫɢɫɬɟɦɿ Ɍɭɪɛɨ 
ɉɪɨɥɨɝɭ, ɹɤɳɨ ɩɪɨɝɪɚɦɚ ɡɚɩɭɳɟɧɚ ɜ ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ, ɚɛɨ DɈS, 
ɹɤɳɨ ɡɚɩɭɫɤ ɩɪɨɝɪɚɦɢ ɡɞɿɣɫɧɸɜɚɜɫɹ ɡɚ ɦɟɠɚɦɢ Ɍɭɪɛɨ ɉɪɨɥɨɝɭ; 

fail – ɜɢɤɥɢɤɚє ɦɟɯɚɧɿɡɦ ɩɨɜɟɪɧɟɧɧɹ ɩɪɢ ɩɨɝɨɞɠɟɧɧɿ ɰɿɥɶɨɜɨɝɨ 
ɬɜɟɪɞɠɟɧɧɹ ɜɧɚɫɥɿɞɨɤ ɧɟɭɫɩɿɯɭ ɰɶɨɝɨ ɩɪɟɞɢɤɚɬɭ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɦɿɫɰɹ ɣɨɝɨ 
ɡɧɚɯɨɞɠɟɧɧɹ; 

field_str(R, C, L, S) (integer,  integer, integer, string) : (ɜɯ, ɜɯ, ɜɯ, ɜɯ), 
(ɜɯ, ɜɯ, ɜɯ, ɜɢɯ)  – ɡɚɩɢɫɭє ɜ ɚɤɬɢɜɧɟ ɜɿɤɧɨ ɟɤɪɚɧɭ L ɫɢɦɜɨɥɿɜ ɿɡ ɫɬɪɿɱɤɢ S, 
ɩɨɱɢɧɚɸɱɢ ɡ ɩɨɡɢɰɿʀ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ (R, C,) (ɩɨɥɟ ɱɢɬɚɧɧɹ ɩɨɜɢɧɧɟ 
ɡɧɚɯɨɞɢɬɢɫɹ ɜ ɦɟɠɚɯ ɚɤɬɢɜɧɨɝɨ ɜ ɞɚɧɢɣ ɦɨɦɟɧɬ ɜɿɤɧɚ); 

filepos(F, N, M) -(file, integer, integer) : (ɜɯ, ɜɯ, ɜɯ), (ɜɯ, ɜɢɯ, ɜɯ) – (ɜɯ, 
ɜɯ, ɜɯ): ɡɚɞɚє ɜ ɮɚɣɥɿ F ɩɨɡɢɰɿɸ ɡ ɹɤɨʀ ɛɭɞɟ ɡɱɢɬɚɧɢɣ ɫɢɦɜɨɥ ɚɛɨ ɜ ɹɤɭ ɛɭɞɟ 
ɡɚɧɟɫɟɧɢɣ ɱɟɪɝɨɜɢɣ ɫɢɦɜɨɥ (M= 0 ɜɤɚɡɭє ɧɚ ɬɟ, ɳɨ ɡɦɿɳɟɧɧɹ ɛɭɞɟ 
ɜɿɞɪɚɯɨɜɭɜɚɬɢɫɹ ɜɿɞ ɩɨɱɚɬɤɭ ɮɚɣɥɭ, M= 1 – ɜɿɞ ɛɿɠɭɱɨʀ ɩɨɡɢɰɿʀ, M = 2 – ɜɿɞ 
ɤɿɧɰɹ ɮɚɣɥɭ). (ɜɯ, ɜɢɯ, ɜɯ) : ɡɦɿɧɧɚ N ɨɬɪɢɦɭє ɡɧɚɱɟɧɧɹ ɡɦɿɳɟɧɧɹ ɛɿɠɭɱɨɝɨ 
ɩɨɥɨɠɟɧɧɹ ɜɤɚɡɿɜɧɢɤɢ ɮɚɣɥɭ. Ɂɦɿɳɟɧɧɹ ɛɟɪɟɬɶɫɹ ɜɿɞɧɨɫɧɨ ɩɨɱɚɬɤɭ ɮɚɣɥɭ; 

file_str(F, S) (string, string) : (ɜɯ, ɜɯ), (ɜɯ, ɜɢɯ) – (ɜɯ, ɜɯ) : ɡɚɩɢɫɭє 
ɪɹɞɨɱɨɤ S, ɨɛɫɹɝɨɦ ɧɟ ɛɿɥɶɲɟ 64 Ʉɛ,  ɜ ɮɚɣɥ F. (ɜɯ, ɜɢɯ): ɡɱɢɬɭє ɜ ɪɹɞɨɱɨɤ S 
ɫɢɦɜɨɥɢ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɜ ɮɚɣɥɿ F, ɨɛɫɹɝɨɦ ɧɟ ɛɿɥɶɲɟ 64 Ʉɛ; 

findall(V, <ɩɪɟɞɢɤɚɬ>, L) – ɡɚɩɢɫɭє ɡɧɚɱɟɧɧɹ ɨɛ'єɤɬɚ V ɜ ɫɩɢɫɨɤ L. 
Ɉɛ’єɤɬ V ɩɨɜɢɧɟɧ ɛɭɬɢ ɨɞɧɢɦ ɿɡ ɚɪɝɭɦɟɧɬɿɜ ɜɤɚɡɚɧɨɝɨ ɩɪɟɞɢɤɚɬɚ; 

flush (F) (file) : (ɜɯ) – ɜɢɤɥɢɤɚє ɜɢɜɟɞɟɧɧɹ ɧɚ ɛɿɠɭɱɢɣ ɩɪɢɫɬɪɿɣ 
writedevice ɜɦɿɫɬɢɦɟ, ɳɨ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɨɩɟɪɚɬɢɜɧɿɣ ɩɚɦ’ɹɬɿ ɛɭɮɟɪɚ ɮɚɣɥɭ; 

forward(S) (integer)  : (ɜɯ) – ɜ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ ɡɫɭɜɚє ɟɤɪɚɧɧɟ ɩɟɪɨ 
ɧɚ  S ɩɨɡɢɰɿɣ ɜɩɟɪɟɞ; 

free (V) (<ɡɦɿɧɧɚ>) : (ɜɢɯ) – ɭɫɩɿɲɧɢɣ, ɹɤɳɨ ɡɦɿɧɧɚ V ɧɟ ɨɡɧɚɱɟɧɚ; 
frontchar (S, C, R) (string, char, string) (ɜɯ, ɜɢɯ, ɜɯ), (ɜɯ, ɜɯ, ɜɢɯ), (ɜɯ, 

ɜɢɯ, ɜɯ), (ɜɯ, ɜɯ, ɜɯ), (ɜɢɯ, ɜɯ, ɜɯ)  –  (ɜɯ, ɜɢɯ, ɜɯ) : ɩɪɢɫɜɨɸє ɩɟɪɲɢɣ ɫɢɦɜɨɥ 
ɪɹɞɨɱɤɚ S ɡɦɿɧɧɿɣ C, ɚ ɡɚɥɢɲɨɤ ɪɹɞɨɱɤɚ  S – ɡɦɿɧɧɿɣ R. Ɇɨɠɥɢɜɿ ɛɭɞɶ-ɹɤɿ ɿɧɲɿ 
ɤɨɦɛɿɧɚɰɿʀ ɜɯɿɞɧɢɯ ɿ ɜɢɯɿɞɧɢɯ ɚɪɝɭɦɟɧɬɿɜ, ɩɪɢ ɰɶɨɦɭ ɦɭɫɹɬɶ ɛɭɬɢ ɨɡɧɚɱɟɧɿ ɚɛɨ 
ɡɦɿɧɧɚ S, ɚɛɨ ɡɦɿɧɧɿ C i R ɨɞɧɨɱɚɫɧɨ;  

frontstr(N, S1, SS, S2) ( integer, string, string, string) : (ɜɯ, ɜɯ, ɜɢɯ,ɜɢɯ) 
–ɩɪɢɫɜɨɸє  ɩɟɪɲɿ N ɫɢɦɜɨɥɿɜ ɪɹɞɨɱɤɚ S1 ɡɦɿɧɧɿɣ SS, ɚ ɡɚɥɢɲɨɤ – ɡɦɿɧɧɿɣ S2; 

fronttoken(S, T, R) (string, string, string)  : (ɜɯ, ɜɢɯ,ɜɢɯ), (ɜɯ, ɜɯ, ɜɢɯ), 
(ɜɯ, ɜɢɯ, ɜɯ, ), (ɜɯ, ɜɯ, ɜɯ), (ɜɢɯ, ɜɯ, ɜɯ)  –  (ɜɯ, ɜɢɯ, ɜɢɯ): ɡɦɿɧɧɿɣ S 
ɩɪɢɫɜɨɸєɬɶɫɹ  ɪɟɡɭɥɶɬɚɬ ɤɨɧɤɚɬɟɧɚɰɿʀ T i R. Ɍ ɦɨɠɟ ɛɭɬɢ ɚɛɨ ɝɪɭɩɨɸ 
ɫɢɦɜɨɥɿɜ, ɳɨ ɡɚɞɚє ɞɨɩɭɫɬɢɦɟ ɜ Ɍɭɪɛɨ ɉɪɨɥɨɡɿ ɿɦ’ɹ, ɚɛɨ ɫɢɦɜɨɥɶɧɢɦ 
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ɩɨɞɚɧɧɹɦ ɰɿɥɨɝɨ ɱɢ ɞɿɣɫɧɨɝɨ ɱɢɫɥɚ, ɚɛɨ ɨɞɢɧɨɱɧɢɦ ɫɢɦɜɨɥɨɦ, ɜɿɞɦɿɧɧɢɦ ɜɿɞ 
ɩɪɨɩɭɫɤɭ. ȼ ɭɫɿɯ ɿɧɲɢɯ ɦɨɠɥɢɜɢɯ ɤɨɦɛɿɧɚɰɿɹɯ ɜɯɿɞɧɢɯ ɿ ɜɢɯɿɞɧɢɯ ɚɪɝɭɦɟɧɬɿɜ 
ɩɨɜɢɧɧɿ ɛɭɬɢ ɨɡɧɚɱɟɧɿ, ɩɨ ɤɪɚɣɧɿɣ ɦɿɪɿ, ɞɜɚ ɚɪɝɭɦɟɧɬɢ; 

gotowindow(W) (integer) : (ɜɯ): ɡɞɿɣɫɧɸє ɞɭɠɟ ɲɜɢɞɤɢɣ ɩɟɪɟɯɿɞ ɡ 
ɨɞɧɨɝɨ ɜɿɤɧɚ ɞɨ ɿɧɲɨɝɨ ɡɚ ɭɦɨɜɢ, ɳɨ ɰɿ ɞɜɚ ɜɿɤɧɚ ɧɟ ɩɟɪɟɫɿɤɚɸɬɶɫɹ. Ɍɚɤɨɠ 
ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ ɞɥɹ ɩɟɪɟɯɨɞɭ ɭ ɜɿɤɧɨ , ɳɨ ɡɧɚɯɨɞɢɬɶɫɹ ɩɨɡɚɞɭ 
ɚɤɬɢɜɧɨɝɨ ɜɿɤɧɚ; 

graphics(M, P, B) (integer,  integer, integer) : (ɜɯ, ɜɯ, ɜɯ): ɚɤɬɢɜɿɡɭє 
ɝɪɚɮɿɱɧɿ ɡɚɫɨɛɢ Ɍɭɪɛɨ –ɉɪɨɥɨɝɭ ɿ ɜɫɬɚɧɨɜɥɸє ɧɨɦɟɪ ɪɟɠɢɦɭ ɪɨɛɨɬɢ M, 
ɩɚɥɿɬɪɢ P ɿ ɤɨɥɶɨɪɭ ɮɨɧɭ B; 

isname(S) (string) : (ɜɯ) – ɩɪɟɞɢɤɚɬ ɭɫɩɿɲɧɢɣ, ɹɤɳɨ ɡɧɚɱɟɧɧɹɦ 
ɚɪɝɭɦɟɧɬɚ S ɹɜɥɹєɬɶɫɹ ɞɨɩɭɫɬɢɦɟ ɜ Tɭɪɛɨ  ɉɪɨɥɨɡɿ ɿɦ’ɹ; 

keypressed(P) (string) : (ɜɯ) – ɭɫɩɿɲɧɢɣ, ɹɤɳɨ ɛɭɞɟ ɧɚɬɢɫɧɭɬɚ ɞɨɜɿɥɶɧɚ 
ɤɥɚɜɿɲɚ; 

line(R1, C1, R2, C2, Color) (integer,  integer, integer, integer) : (ɜɯ, ɜɯ, 
ɜɯ, ɜɯ, ɜɯ) : ɭ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ ɦɚɥɸє ɥɿɧɿɸ ɦɿɠ ɬɨɱɤɚɦɢ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ 
R1, C1 ɿ R2, C2, ɧɨɦɟɪ ɤɨɥɶɨɪɭ ɡɚɞɚєɬɶɫɹ ɚɪɝɭɦɟɧɬɨɦ Color; 

makewindow(WN, S, F, H, R, C, HT, W) (integer,  integer, integer, 

string, integer,  integer, integer, integer) : (ɜɯ, ɜɯ, ɜɯ, ɜɯ, ɜɯ, ɜɯ, ɜɯ, ɜɯ), (ɜɢɯ, 
ɜɢɯ, ɜɢɯ, ɜɢɯ, ɜɢɯ, ɜɢɯ, ɜɢɯ, ɜɢɯ) : ɫɬɜɨɪɸє ɜɿɤɧɨ, ɧɨɦɟɪ ɹɤɨɝɨ ɡɚɞɚєɬɶɫɹ 
WN. Ʉɨɨɪɞɢɧɚɬɢ ɜɿɤɧɚ ɡɚɞɚɸɬɶɫɹ ɚɪɝɭɦɟɧɬɚɦɢ R i C, ɜɢɫɨɬɚ ɿ ɲɢɪɢɧɚ – HT i 
W. ȼɿɤɧɨ ɩɨɜɢɧɧɨ ɩɨɦɿɳɚɬɢɫɶ ɧɚ ɟɤɪɚɧɿ. əɤɳɨ F ɜɿɞɦɿɧɧɢɣ ɜɿɞ ɧɭɥɹ, ɧɚɜɤɨɥɨ 
ɜɿɤɧɚ ɡ’ɹɜɢɬɶɫɹ ɛɨɪɞɸɪ. H ɡɚɞɚє ɧɚɡɜɭ ɜɿɤɧɚ;  

membyte(S, O, B) (integer,  integer, integer) : (ɜɯ, ɜɯ, ɜɯ), (ɜɯ, ɜɯ, ɜɢɯ). 
(ɜɯ, ɜɯ, ɜɯ) : ɡɚɩɢɫɭє ɡɧɚɱɟɧɧɹ B (1 ɛɚɣɬ) ɜ ɩɚɦ’ɹɬɶ ɡɚ ɚɞɪɟɫɨɸ, ɳɨ ɡɚɞɚєɬɶɫɹ 
ɡɚ ɞɨɩɨɦɨɝɨɸ S ɿ O.(ɜɯ, ɜɯ, ɜɢɯ) : ɡɱɢɬɭє ɜ ɡɦɿɧɧɭ ɡ ɩɚɦ’ɹɬɿ ɛɚɣɬ, ɚɞɪɟɫɚ ɹɤɨɝɨ 
ɡɚɞɚєɬɶɫɹ ɚɪɝɭɦɟɧɬɚɦɢ S ɿ O. ȼ ɨɛɨɯ  ɜɢɩɚɞɤɚɯ ɚɞɪɟɫɚ ɜɢɪɚɯɨɜɭєɬɶɫɹ ɡɚ ɞɚɧɨɸ 
ɮɨɪɦɭɥɨɸ S*16+O; 

memword(S, O, W) (integer,  integer, integer) : (ɜɯ, ɜɯ, ɜɯ), (ɜɯ, ɜɯ, ɜɢɯ) 
- (ɜɯ, ɜɯ, ɜɯ) : ɡɚɩɢɫɭє ɡɧɚɱɟɧɧɹ W (1 ɫɥɨɜɨ) ɜ ɩɚɦ’ɹɬɶ ɡɚ ɚɞɪɟɫɨɸ, ɡɚɞɚɧɨɸ ɡɚ 
ɞɨɩɨɦɨɝɨɸ S ɿ O. (ɜɯ, ɜɯ, ɜɢɯ) : ɡɱɢɬɭє ɜ ɡɦɿɧɧɭ W ɡ ɩɚɦ’ɹɬɿ ɫɥɨɜɨ, ɚɞɪɟɫɚ 
ɹɤɨɝɨ ɡɚɞɚєɬɶɫɹ ɚɪɝɭɦɟɧɬɚɦɢ S  ɿ O. ȼ ɨɛɨɯ ɜɢɩɚɞɤɚɯ ɚɞɪɟɫɚ ɜɢɪɚɯɨɜɭєɬɶɫɹ ɡɚ 
ɞɚɧɨɸ ɮɨɪɦɭɥɨɸ S*16+O; 

n1: ɜɿɞɫɢɥɚє ɧɚ ɩɨɬɨɱɧɢɣ ɩɪɢɫɬɪɿɣ W ɤɨɦɛɿɧɚɰɿɸ ɫɩɟɰɫɢɦɜɨɥɿɜ 
"ɩɨɜɟɪɧɟɧɧɹ ɤɚɪɟɬɤɢ" ɿ "ɩɟɪɟɜɟɞɟɧɧɹ ɪɹɞɤɚ" 

not(<ɬɜɟɪɞɠɟɧɧɹ>): ɭɫɩɿɲɧɢɣ, ɹɤɳɨ <ɬɜɟɪɞɠɟɧɧɹ> ɹɜɥɹє ɫɨɛɨɸ ɰɿɥɶ, 
ɜɢɹɜɥɟɧɭ ɩɪɢ ɞɨɜɟɞɟɧɧɿ ɧɟ ɭɫɩɿɲɧɨɸ; 
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openappend(SymbolicFileName,DOS_FileName) (File,string) : (ɜɯ,ɜɯ): 
ɜɿɞɤɪɢɜɚє ɞɥɹ ɞɨɡɚɩɢɫɭ ɮɚɣɥ DOS_FileName ɨɬɨɬɨɠɧɸє ɣɨɝɨ ɡ ɥɨɝɿɱɧɢɦ 
ɮɚɣɥɨɦ SymbolicFileName; 

openmodify(SymbolicFileName,DOS_FileName) (File,string) : (ɜɯ,ɜɯ): 
ɜɿɞɤɪɢɜɚє ɞɥɹ ɱɢɬɚɧɧɹ ɿ ɡɚɩɢɫɭ ɮɚɣɥ DOS_FileName ɨɬɨɬɨɠɧɸє ɣɨɝɨ ɡ 
ɥɨɝɿɱɧɢɦ ɮɚɣɥɨɦ SymbolicFileName; 

openread(SymbolicFileName,DOS_FileName) (File,string) : (ɜɯ,ɜɯ): 
ɜɿɞɤɪɢɜɚє ɞɥɹ ɱɢɬɚɧɧɹ ɮɚɣɥ DOS_FileName ɨɬɨɬɨɠɧɸє ɣɨɝɨ ɡ ɥɨɝɿɱɧɢɦ 
ɮɚɣɥɨɦ SymbolicFileName; 

openwrite(SymbolicFileName,DOS_FileName) (File,string) : (ɜɯ,ɜɯ): 
ɜɿɞɤɪɢɜɚє ɞɥɹ ɡɚɩɢɫɭ ɮɚɣɥ DOS_FileName ɨɬɨɬɨɠɧɸє ɣɨɝɨ ɡ ɥɨɝɿɱɧɢɦ ɮɚɣɥɨɦ 
SymbolicFileName; 

pencolor(C) (integer) : (ɜɯ): ɡɚɞɚє ɤɨɥɿɪ, ɜ ɹɤɢɣ ɛɭɞɟ ɡɚɮɚɪɛɨɜɚɧɟ 
ɝɪɚɮɿɱɧɟ ɟɤɪɚɧɧɟ ɩɟɪɨ. Ɂɚɫɬɨɫɨɜɭєɬɶɫɹ ɬɿɥɶɤɢ ɜ ɝɪɚɮɿɱɧɨɦɭ ɪɟɠɢɦɿ; 

pendown: ɩɿɫɥɹ ɜɢɤɨɧɚɧɧɹ ɰɶɨɝɨ ɩɪɟɞɢɤɚɬɚ ɫɬɚє ɦɨɠɥɢɜɢɦ ɦɚɥɸɜɚɧɧɹ 
ɥɿɧɿɣ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɟɞɢɤɚɬɿɜ forward ɿ back; 

penpos(R,C,D) c, (ɜɢɯ, ɜɢɯ, ɜɢɯ): (ɜɯ,ɜɯ,ɜɯ): ɩɨɦɿɳɚє ɝɪɚɮɿɱɧɟ ɩɟɪɨ ɜ 
ɩɨɡɢɰɿɸ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ(R,C) ɿ ɨɪɿєɧɬɭє ɣɨɝɨ ɜ ɧɚɩɪɹɦɤɭ, ɡɚɞɚɧɢɦ 
ɚɪɝɭɦɟɧɬɨɦ Direction. (ɜɢɯ,ɜɢɯ,ɜɢɯ): ɩɪɢɫɜɨɸє ɡɦɿɧɧɢɦ ɤɨɨɪɞɢɧɚɬɢ ɩɨɬɨɱɧɭ 
ɩɨɡɢɰɿɸ ɩɟɪɚ ɿ ɧɨɦɟɪ ɣɨɝɨ ɧɚɩɪɹɦɤɭ; 

penup : ɩɪɢɩɢɧɹє ɦɚɥɸɜɚɧɧɹ, ɬɨɛɬɨ ɜɢɤɨɧɭє ɞɿɸ, ɨɛɟɪɧɟɧɭ ɞɿɸ 
ɩɪɟɞɢɤɚɬɚ pendown; 

portbyte(PN,V) (integer, integer) : (ɜɯ, ɜɯ), (ɜɯ, ɜɢɯ): (ɜɯ,ɜɯ,ɜɯ) : 
ɡɧɚɱɟɧɧɹ V ɩɨɫɢɥɚєɬɶɫɹ ɜ ɩɨɪɬ ɜɜɨɞɭ-ɜɢɜɨɞɭ ɧɨɦɟɪ PN. (ɜɯ, ɜɢɯ): ɩɪɢɫɜɨɸє V 
ɞɟɫɹɬɢɧɧɢɣ ɟɤɜɿɜɚɥɟɧɬ ɡɧɚɱɟɧɧɹ ɛɚɣɬɚ ɡ ɩɨɪɬɚ ɜɜɨɞɭ-ɜɢɜɨɞɭ ɧɨɦɟɪ PN; 

ptr_dword(SV,S,O) (string, integer, integer): (ɜɯ, ɜɢɯ, ɜɢɯ), (ɜɢɯ, ɜɯ, 
ɜɯ): (ɜɯ, ɜɢɯ, ɜɢɯ) : ɜɢɞɚє ɧɨɦɟɪ ɫɟɝɦɟɧɬɚ S ɿ ɡɦɿɳɟɧɧɹ O ɨɡɧɚɱɟɧɨʀ ɡɦɿɧɧɨʀ 
SV. (ɜɢɯ, ɜɢɯ, ɜɯ) : ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ SV ɪɹɞɨɱɨɤ ɫɢɦɜɨɥɿɜ, ɪɨɡɦɿɳɟɧɢɯ ɡɚ 
ɚɞɪɟɫɨɸ, ɡɚɞɚɧɨɸ ɚɪɝɭɦɟɧɬɚɦɢ S ɿ O. Ⱥɞɪɟɫɚ ɜɢɪɚɯɨɜɭєɬɶɫɹ ɡɚ ɞɚɧɨɸ 
ɮɨɪɦɭɥɨɸ S*16+O. Ʉɿɧɟɰɶ ɪɹɞɨɱɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɩɭɫɬɢɦ ɛɿɬɨɦ; 

readchar(C) (char) : (ɜɢɯ): ɡɱɢɬɭє ɫɢɦɜɨɥ ɡ ɩɨɬɨɱɧɨɝɨ ɩɪɢɫɬɪɨɸ 
ɡɱɢɬɭɜɚɧɧɹ readdevice; 

readdevice(S) (symbol) : (ɜɯ), (ɜɢɯ): (ɜɯ) : ɧɚɡɧɚɱɚє ɞɥɹ ɡɱɢɬɭɜɚɧɧɹ ɮɚɣɥ 
ɡ ɥɨɝɿɱɧɢɦ ɿɦɟɧɟɦ S.(ɜɢɯ) : ɡɦɿɧɧɚ S ɨɡɧɚɱɭєɬɶɫɹ ɥɨɝɿɱɧɢɦ ɿɦɟɧɟɦ ɩɨɬɨɱɧɨɝɨ 
ɩɪɢɫɬɪɨɸ ɡɱɢɬɭɜɚɧɧɹ; 
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readint(I) (integer) : (ɜɢɯ) : ɡɱɢɬɭє ɡ ɩɨɬɨɱɧɨɝɨ ɩɪɢɫɬɪɨɸ ɡɱɢɬɭɜɚɧɧɹ 
readdevice ɰɿɥɟ ɱɢɫɥɨ; 

readln(S) (string) : (ɜɢɯ) : ɡɱɢɬɭє ɡ ɩɨɬɨɱɧɨɝɨ ɩɪɢɫɬɪɨɸ ɡɱɢɬɭɜɚɧɧɹ 
readdevice ɫɢɦɜɨɥɶɧɢɣ ɪɹɞɨɤ; 

readreal(R) (real) : (ɜɢɯ) : ɡɱɢɬɭє ɡ ɩɨɬɨɱɧɨɝɨ ɩɪɢɫɬɪɨɸ ɡɱɢɬɭɜɚɧɧɹ 
readdevice ɞɿɣɫɧɟ ɱɢɫɥɨ; 

readterm(D, T) (<ɿɦ’ɹ ɞɨɦɟɧɚ>, <ɡɦɿɧɧɚ>) : (ɜɯ, ɜɢɯ) : ɞɨɡɜɨɥɹє 
ɡɱɢɬɭɜɚɬɢ ɡ ɜɿɞɤɪɢɬɨɝɨ ɮɚɣɥɭ ɛɭɞɶ-ɹɤɢɣ ɨɛ’єɤɬ, ɡɚɩɢɫɚɧɢɣ ɬɭɞɢ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɩɪɟɞɢɤɚɬɚ write. Ɉɛ’єɤɬ ɩɪɢɫɜɨɸєɬɶɫɹ ɡɦɿɧɧɿɣ T, ɨɫɤɿɥɶɤɢ ɜɿɧ ɜɿɞɩɨɜɿɞɚє 
ɨɩɢɫɭ ɞɨɦɟɧɚ ɰɿєʀ ɡɦɿɧɧɨʀ; 

removewindow – ɡɧɢɳɭє ɿɫɧɭɸɱɟ ɜɿɤɧɨ; 

renamefile(OF, NF)  (string, string)  : (ɜɯ, ɜɯ) : ɩɟɪɟɣɦɟɧɨɜɭє ɮɚɣɥ ɡ 
ɿɦɟɧɟɦ OF, ɧɨɜɟ ɿɦ’ɹ ɡɚɞɚєɬɶɫɹ ɡɦɿɧɧɨɸ NF; 

save(F) (string)  : (ɜɯ) : ɡɛɟɪɿɝɚє ɬɜɟɪɞɠɟɧɧɹ ɞɢɧɚɦɿɱɧɨʀ ɛɚɡɢ ɞɚɧɢɯ ɜ 
ɬɟɤɫɬɨɜɨɦɭ ɮɚɣɥɿ F; 

scr_attr(R, C, A) (integer,  integer, integer) : (ɜɯ, ɜɯ, ɜɯ), (ɜɯ, ɜɯ, ɜɢɯ): 
(ɜɯ, ɜɯ, ɜɯ) : ɜɢɡɧɚɱɚє ɡɧɚɱɟɧɧɹ ɚɬɪɢɛɭɬɭ ɩɨɡɢɰɿʀ ɟɤɪɚɧɭ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ R ɿ C. 
(ɜɯ, ɜɯ, ɜɢɯ) : ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ A ɡɧɚɱɟɧɧɹ ɚɬɪɢɛɭɬɭ ɩɨɡɢɰɿʀ ɟɤɪɚɧɭ ɡ 
ɤɨɨɪɞɢɧɚɬɚɦɢ R i C; 

scr_char(R, C, C) (integer,  integer, char) : (ɜɯ, ɜɯ, ɜɯ), (ɜɯ, ɜɯ, ɜɢɯ): 
(ɜɯ, ɜɯ, ɜɯ): ɡɚɩɢɫɭє ɫɢɦɜɨɥ Char ɜ ɩɨɡɢɰɿɸ ɟɤɪɚɧɚ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ (R,C). (ɜɯ, 
ɜɯ, ɜɢɯ): ɨɡɧɚɱɭє ɡɦɿɧɧɭ Char ɫɢɦɜɨɥɨɦ ɡ ɩɨɡɢɰɿʀ ɟɤɪɚɧɚ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ (C, 
R); 

scroll(NOR,NOF) (integer,  integer): (ɜɯ, ɜɯ) : ɡɦɿɳɭє ɚɤɬɢɜɧɟ ɜɿɤɧɨ 
ɜɜɟɪɯ ɚɛɨ ɜɧɢɡ ɧɚ ɤɿɥɶɤɿɫɬɶ ɪɹɞɤɿɜ, ɡɚɞɚɧɢɯ ɩɚɪɚɦɟɬɪɨɦ NOR, ɜɥɿɜɨ ɚɛɨ 
ɜɩɪɚɜɨ ɧɚ ɤɿɥɶɤɿɫɬɶ ɤɨɥɨɧɨɤ, ɡɚɞɚɧɢɯ ɩɚɪɚɦɟɬɪɨɦ NOC. Ɂɦɿɳɟɧɧɹ ɜɜɟɪɯ ɿ 
ɜɥɿɜɨ ɜɿɞɩɨɜɿɞɚє ɜɿɞ'єɦɧɢɦ ɱɢɫɥɚɦ, ɜɧɢɡ ɿ ɜɩɪɚɜɨ – ɞɨɞɚɬɧɿɦ; 

shiftwindow(WN) (integer), (ɜɯ, ɜɢɯ): (ɜɯ): ɚɤɬɢɜɿɡɭє ɜɿɤɧɨ ɡ ɧɨɦɟɪɨɦ 
WN, ɚ ɬɚɤɨɠ ɡɛɟɪɿɝɚє ɜɦɿɫɬɢɦɟ ɜɿɤɧɚ, ɚɤɬɢɜɧɨɝɨ ɜ ɦɨɦɟɧɬ ɜɢɤɥɢɤɭ ɩɪɟɞɢɤɚɬɚ. 
(ɜɢɯ): ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ WN ɧɨɦɟɪ ɚɤɬɢɜɧɨɝɨ ɜ ɞɚɧɢɣ ɦɨɦɟɧɬ ɜɿɤɧɚ. 
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sound(D,Fr) (integer,  integer) : (ɜɯ, ɜɯ) : ɜɢɤɥɢɤɚє ɡɜɭɱɚɧɧɹ ɧɨɬɢ 
ɱɚɫɬɨɬɢ Fr ɿ ɩɪɨɬɹɠɧɨɫɬɿ D (ɩɪɨɬɹɠɧɿɫɬɶ ɡɚɞɚєɬɶɫɹ ɜ ɫɨɬɢɯ ɞɨɥɿ ɫɟɤɭɧɞɢ) 

storage(SS,HS,TS) (real,real,real) : (ɜɢɯ, ɜɢɯ, ɜɢɯ) : ɜɢɞɚє ɞɨɫɬɭɩɧɢɣ 
ɨɛ'єɦ (ɜ Ʉɛ) ɬɪɶɨɯ ɞɢɧɚɦɿɱɧɢɯ ɨɛɥɚɫɬɹɯ ɩɚɦ'ɹɬɿ; 

str_char(SP, CP) (string, char) : (ɜɯ, ɜɢɯ), (ɜɢɯ, ɜɯ), (ɜɯ,ɜɯ): (ɜɯ, ɜɢɯ): 
ɩɪɢɫɜɨɸє CP ɫɢɦɜɨɥ, ɡɚɞɚɧɢɣ ɡɚ ɞɨɩɨɦɨɝɨɸ SP. (ɜɢɯ, ɜɯ): ɩɪɢɫɜɨɸє SP 
ɫɢɦɜɨɥ, ɡɚɞɚɧɢɣ ɡɚ ɞɨɩɨɦɨɝɨɸ CP. (ɜɯ, ɜɯ): ɭɫɩɿɲɧɢɣ, ɹɤɳɨ SP ɿ CP ɹɜɥɹє 
ɨɞɢɧ ɿ ɬɨɣ ɠɟ ɫɢɦɜɨɥ. 

str_int(S, I) (string, integer) : (ɜɯ, ɜɢɯ), (ɜɢɯ, ɜɯ), (ɜɯ,ɜɯ): (ɜɯ, ɜɢɯ): 
ɩɪɢɫɜɨɸє I ɩɨɞɜɿɣɧɢɣ ɟɤɜɿɜɚɥɟɧɬ ɞɟɫɹɬɢɧɧɨɝɨ ɫɢɦɜɨɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ 
ɰɿɥɨɝɨ ɱɢɫɥɚ S. (ɜɢɯ, ɜɯ): ɩɪɢɫɜɨɸє S ɪɹɞɨɤ, ɹɤɢɣ ɹɜɥɹєɬɶɫɹ ɞɟɫɹɬɢɧɧɢɦ 
ɫɢɦɜɨɥɶɧɢɦ ɩɪɟɞɫɬɚɜɥɟɧɧɹɦ ɰɿɥɨɝɨ ɱɢɫɥɚ I. (ɜɯ,ɜɯ): ɭɫɩɿɲɧɢɣ, ɹɤɳɨ S ɿ I 
ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɨɞɧɟ ɿ ɬɟɠ ɱɢɫɥɨ; 

str_len(S, L) (string, integer) : (ɜɯ, ɜɯ), (ɜɯ, ɜɢɯ): (ɜɯ, ɜɯ) – ɭɫɩɿɲɧɢɣ, 
ɹɤɳɨ ɜ ɪɹɞɨɱɤɭ S ɿɫɧɭє L ɫɢɦɜɨɥɿɜ. (ɜɯ, ɜɢɯ): ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ L ɤɿɥɶɤɿɫɬɶ 
ɫɢɦɜɨɥɿɜ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ɪɹɞɨɱɤɭ S; 

str_real(S, R) (string, real) : (ɜɯ, ɜɢɯ), (ɜɢɯ, ɜɯ), (ɜɯ, ɜɯ): (ɜɯ, 
ɜɢɯ):ɩɪɢɫɜɨɸє R  ɩɨɞɜɿɣɧɢɣ ɟɤɜɿɜɚɥɟɧɬ ɞɟɫɹɬɤɨɜɨɝɨ ɫɢɦɜɨɥɶɧɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɞɿɣɫɧɨɝɨ ɱɢɫɥɚ S. (ɜɢɯ, ɜɯ): ɩɪɢɫɜɨɸє S ɪɹɞɨɱɨɤ, ɳɨ ɹɜɥɹєɬɶɫɹ 
ɞɟɫɹɬɤɨɜɢɦ ɫɢɦɜɨɥɶɧɢɦ ɩɪɟɞɫɬɚɜɥɟɧɧɹɦ ɞɿɣɫɧɨɝɨ ɱɢɫɥɚ R. (ɜɯ, ɜɯ) – 
ɭɫɩɿɲɧɢɣ, ɹɤɳɨ S ɿ R ɩɨɞɚɸɬɶ ɨɞɧɟ ɿ ɬɟ ɠ ɱɢɫɥɨ;   

system(C) (string) : (ɜɯ) : ɞɨɡɜɨɥɹє ɜɢɤɨɧɚɬɢ ɤɨɦɚɧɞɭ ɨɩɟɪɚɰɿɣɧɨʀ 
ɫɢɫɬɟɦɢ, ɩɨɞɚɧɭ ɭ ɜɢɝɥɹɞɿ ɫɢɦɜɨɥɶɧɨɝɨ ɪɹɞɨɱɤɚ; 

text – ɩɨɜɟɪɬɚє ɟɤɪɚɧ ɜ ɚɥɮɚɜɿɬɧɨ - ɰɢɮɪɨɜɢɣ ɪɟɠɢɦ; 
time(H, M, S, HS) (integer,  integer, integer, integer) : (ɜɯ, ɜɯ, ɜɯ, ɜɯ), 

(ɜɢɯ, ɜɢɯ, ɜɢɯ, ɜɢɯ): (ɜɯ, ɜɯ, ɜɯ, ɜɯ): ɜɫɬɚɧɨɜɥɸє ɫɢɫɬɟɦɧɢɣ ɝɨɞɢɧɧɢɤ: H – 
ɝɨɞɢɧɢ, M – ɯɜɢɥɢɧɢ, S – ɫɟɤɭɧɞɢ, HS – ɫɨɬɿ ɞɨɥɿ ɫɟɤɭɧɞɢ. (ɜɢɯ, ɜɢɯ, ɜɢɯ, 
ɜɢɯ): ɩɪɢɫɜɨɸє ɡɦɿɧɧɢɦ ɩɨɤɚɡɢ ɫɢɫɬɟɦɧɨɝɨ ɝɨɞɢɧɧɢɤɚ;  

trace(S) (symbol) : (ɜɯ, ɜɢɯ): (ɜɯ): ɡɚɩɢɫ ɩɪɟɞɢɤɚɬɚ trace(on) ɧɚ ɩɨɱɚɬɨɤ 
ɩɪɨɝɪɚɦɢ ɡɚɞɚє ɩɨɤɪɨɤɨɜɟ ʀʀ ɜɢɤɨɧɚɧɧɹ – ɬɪɚɫɭɜɚɧɧɹ. ȼɿɞɦɿɧɚ ɬɪɚɫɭɜɚɧɧɹ 
ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ trace(off). Ⱥɧɚɥɨɝɿɱɧɿ ɮɭɧɤɰɿʀ ɦɚє ɿ ɩɪɟɞɢɤɚɬ  
ɪɿɡɧɢɰɹ ɥɢɲɟ ɜ ɬɨɦɭ, ɳɨ ɤɿɥɶɤɿɫɬɶ ɿɧɮɨɪɦɚɰɿʀ ɹɤɚ ɜɢɞɚєɬɶɫɹ ɭ ɜɿɤɧɨ 
ɬɪɚɫɭɜɚɧɧɹ (Trace Window) ɞɟɳɨ ɡɦɟɧɲɭєɬɶɫɹ. (ɜɢɯ): ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ S 
ɡɧɚɱɟɧɧɹ  on ɚɛɨ off ɡɚɥɟɠɧɨ ɜɿɞ ɪɟɠɢɦɭ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ; 

upper_lower(SI, SL) (string, string)  : (ɜɯ, ɜɢɯ), (ɜɢɯ, ɜɯ), (ɜɯ, ɜɯ): (ɜɯ, 
ɜɢɯ): ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ SL ɟɤɜɿɜɚɥɟɧɬ ɪɹɞɨɱɤɚ SI, ɜ ɹɤɨɦɭ ɭɫɿ ɜɟɥɢɤɿ ɥɿɬɟɪɢ 
ɡɚɦɿɧɟɧɿ ɧɚ ɦɚɥɟɧɶɤɿ. (ɜɢɯ, ɜɯ): ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ SI ɟɤɜɿɜɚɥɟɧɬ ɪɹɞɨɱɤɚ SL, ɭ 
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ɹɤɨɦɭ ɜɫɿ ɦɚɥɟɧɶɤɿ ɥɿɬɟɪɢ ɡɚɦɿɧɟɧɿ ɧɚ ɜɟɥɢɤɿ. (ɜɯ, ɜɯ): ɭɫɩɿɲɧɢɣ, ɹɤɳɨ ɡɦɿɧɧɿ 
SI ɿ SL ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɜɿɞɩɨɜɿɞɧɨ ɧɢɠɧɶɨɪɟɝɿɫɬɪɨɜɭ ɿ ɜɟɪɯɧɶɨɪɟɝɿɫɬɪɨɜɭ 
ɜɟɪɫɿʀ ɨɞɧɨɝɨ ɿ ɬɨɝɨ ɠ ɪɹɞɤɚ; 

window_attr(A) (integer): (ɜɯ):  ɩɪɢɜɨɞɢɬɶ ɜ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɡɿ ɡɧɚɱɟɧɧɹɦ 
Ⱥ ɚɬɪɢɛɭɬ ɚɤɬɢɜɧɨɝɨ ɜɿɤɧɚ; 

window_str(SS) (string): (ɜɯ), (ɜɢɯ): (ɜɯ): ɜɢɫɜɿɱɭє ɜ ɚɤɬɢɜɧɨɦɭ ɜɿɤɧɿ 
ɟɤɪɚɧɚ ɡɧɚɱɟɧɧɹ ɡɦɿɧɧɨʀ SS. (ɜɢɯ): ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ SS ɪɹɞɨɤ, ɜɢɫɜɿɱɟɧɢɣ ɜ 
ɚɤɬɢɜɧɨɦɭ ɜɿɤɧɿ; 

write(e1,e2,e3, … ,eN) ((ɜɯ)*): ɡɞɿɣɫɧɸє ɜɢɜɿɞ ɧɚ ɩɨɬɨɱɧɢɣ ɩɪɢɫɬɪɿɣ 
writedevice ɤɨɧɫɬɚɧɬ ɚɛɨ ɡɧɚɱɟɧɶ. Ʉɿɥɶɤɿɫɬɶ ɚɪɝɭɦɟɧɬɿɜ ɞɨɜɿɥɶɧɚ; ɰɟ ɦɨɠɭɬɶ 
ɛɭɬɢ ɚɛɨ ɤɨɧɫɬɚɧɬɢ, ɚɛɨ ɡɦɿɧɧɿ, ɡɧɚɱɟɧɧɹ ɹɤɢɯ ɜɿɞɧɨɫɹɬɶ ɞɨ ɨɞɧɨɦɭ ɿɡ 
ɫɬɚɧɞɚɪɬɧɢɯ ɞɨɦɟɧɧɢɯ ɬɢɩɿɜ; 

writedevice(SFN) (symbol): (ɜɯ),(ɜɢɯ): (ɜɯ): ɹɤɳɨ ɮɚɣɥ ɡ ɥɨɝɿɱɧɢɦ 
ɿɦɟɧɟɦ SFN ɜɿɞɤɪɢɬɢɣ, ɬɨ ɞɚɧɢɣ ɩɪɟɞɢɤɚɬ ɩɟɪɟɩɪɢɡɧɚɱɭє ɧɚ ɧɶɨɝɨ ɩɪɢɫɬɪɿɣ 
ɜɢɜɨɞɭ writedevice. (ɜɢɯ): ɩɪɢɫɜɨɸє ɡɦɿɧɧɿɣ SFN ɥɨɝɿɱɧɟ ɿɦ'ɹ writedevice; 

writef(FS,Arg1, Arg2, Arg3, …) (ɜɯ,(ɜɯ)*): ɡɞɿɣɫɧɸє ɮɨɪɦɚɬɨɜɚɧɢɣ 
ɜɢɜɿɞ ɿɧɮɨɪɦɚɰɿʀ. Ɏɨɪɦɚɬɢ ɡɚɞɚɸɬɶɫɹ ɜ ɜɢɝɥɹɞɿ ɪɹɞɤɚ FS ɡɜɢɱɚɣɧɨɝɨ ɬɟɤɫɬɭ, 
ɞɟ ɦɚɪɤɟɪɢ % ɜɿɞɦɿɱɚɸɬɶ ɩɨɥɨɠɟɧɧɹ ɚɪɝɭɦɟɧɬɿɜ. Ⱦɨɩɭɫɬɢɦɿ ɫɩɟɰɢɮɿɤɚɰɿʀ 
ɮɨɪɦɚɬɭ – ɰɟ "-", "m" "p" "f" "e" "g". "-" ɨɡɧɚɱɚє ɜɢɪɿɜɧɸɜɚɧɧɹ ɡɥɿɜɚ; ɰɿɥɿ 
ɱɢɫɥɚ, ɹɤɿ ɣɞɭɬɶ ɩɿɫɥɹ "m" ɿ "p", ɡɚɞɚɸɬɶ ɤɿɥɶɤɿɫɬɶ ɰɢɮɪ ɡɥɿɜɚ ɿ ɫɩɪɚɜɚ ɜɿɞ 
ɞɟɫɹɬɤɨɜɨʀ ɬɨɱɤɢ. ɋɩɟɰɢɮɿɤɚɰɿʀ "f" ɿ "e" ɜɢɡɧɚɱɚɸɬɶ ɦɚɧɬɢɫɭ ɿ ɩɨɪɹɞɨɤ ɱɢɫɥɚ. 
ɋɩɟɰɢɮɿɤɚɰɿɹ "g" ɡɚɞɚє ɞɪɭɤ ɜ ɦɚɤɫɢɦɚɥɶɧɨ ɤɨɪɨɬɤɿɣ ɮɨɪɦɿ; 
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Ⱦɨɞɚɬɨɤ Ȼ  

ȼɚɪɿɚɧɬɢ ɿɧɞɢɜɿɞɭɚɥьɧɢɯ ɡɚɜɞɚɧь ɞɥɹ ɜɢɤɨɧɚɧɧɹ 

ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɡ ɥɨɝɿɱɧɨɝɨ ɬɚ ɮɭɧɤɰɿɨɧɚɥьɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

 

Ȼ1. Ɏɭɧɤɰɿɨɧɚɥьɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 1 

Ɍɟɦɚ: ɉɪɨɝɪɚɦɭɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿɣ 

ȼɚɪɿɚɧɬɢ ɡɚɜɞɚɧь: 

1. Ⱦɨɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ CAR(X), ɡɚɞɚɜɲɢ ɧɨɜɟ ɿɦ’ɹ ɡ ɛɭɤɜɨɸ Ɇ ɜ ɤɿɧɰɿ, 
ɳɨɛɢ ɜɨɧɚ ɜɢɞɚɜɚɥɚ ɡɧɚɱɟɧɧɹ FALSE ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɏ – ɚɬɨɦ. 

2. Ⱦɨɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ CDR(X), ɡɚɞɚɜɲɢ ɧɨɜɟ ɿɦ’ɹ ɡ ɛɭɤɜɨɸ Ɇ ɜ ɤɿɧɰɿ, 
ɳɨɛɢ ɜɨɧɚ ɜɢɞɚɜɚɥɚ ɡɧɚɱɟɧɧɹ FALSE ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɏ – ɚɬɨɦ. 

3. Ⱦɨɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ CɈNS(X,Y), ɡɚɞɚɜɲɢ ɧɨɜɟ ɿɦ’ɹ ɡ ɛɭɤɜɨɸ Ɇ ɜ 
ɤɿɧɰɿ, ɳɨɛɢ ɜɨɧɚ ɜɢɞɚɜɚɥɚ ɡɧɚɱɟɧɧɹ FALSE ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ Y – ɚɬɨɦ. 

4. Ⱦɨɜɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ ATOM(X), ɳɨɛɢ ɜɨɧɚ ɜɢɞɚɜɚɥɚ ɡɧɚɱɟɧɧɹ 
FALSE ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɏ – ɧɟ ɚɬɨɦ. 

5. ȼɢɡɧɚɱɢɬɢ ɮɭɧɤɰɿɸ UNTUATOM(X), ɳɨɛɢ ɜɨɧɚ ɜɢɞɚɜɚɥɚ ɡɧɚɱɟɧɧɹ 
TRUE ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɏ – ɧɟ ɚɬɨɦ ɿ FALSE ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɏ – ɚɬɨɦ. 

 

Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 2 

Ɍɟɦɚ: ɉɨɛɭɞɨɜɚ ɟɥɟɦɟɧɬɚɪɧɢɯ ɮɭɧɤɰɿɣ 

ȼɚɪɿɚɧɬɢ ɡɚɜɞɚɧь: 

1. ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɿɡ ɡɚɞɚɧɨɝɨ ɫɩɢɫɤɭ ɡ 6 ɟɥɟɦɟɧɬɿɜ ɜɢɛɢɪɚє 
ɧɚɣɛɿɥɶɲɢɣ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɥɢɲɟ ɩɪɢɦɿɬɢɜɧɿ ɮɭɧɤɰɿʀ Ʌɿɫɩɭ ɬɚ ɜɛɭɞɨɜɚɧɿ ɜ 
ɧɶɨɝɨ ɚɪɢɮɦɟɬɢɱɧɿ ɨɩɟɪɚɰɿʀ.  

2. ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɿɡ ɡɚɞɚɧɨɝɨ ɫɩɢɫɤɭ ɡ 5 ɟɥɟɦɟɧɬɿɜ ɜɢɛɢɪɚє 
ɧɚɣɦɟɧɲɢɣ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɥɢɲɟ ɩɪɢɦɿɬɢɜɧɿ ɮɭɧɤɰɿʀ Ʌɿɫɩɭ ɬɚ ɜɛɭɞɨɜɚɧɿ ɜ 
ɧɶɨɝɨ ɚɪɢɮɦɟɬɢɱɧɿ ɨɩɟɪɚɰɿʀ. 

3. ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɿɡ ɡɚɞɚɧɨʀ ɫɬɪɭɤɬɭɪɢ ( (A  B) ( C  D) ) ɜɢɞɚє 
ɟɥɟɦɟɧɬ B. 

4. ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɿɡ ɡɚɞɚɧɨʀ ɫɬɪɭɤɬɭɪɢ ( (A  B) ( C  D) ) ɜɢɞɚє 
ɟɥɟɦɟɧɬ C. 

5. ɉɨɛɭɞɭɜɚɬɢ ɮɭɧɤɰɿɸ, ɹɤɚ ɿɡ ɡɚɞɚɧɨʀ ɫɬɪɭɤɬɭɪɢ ( (A  B) ( C  D) ) ɜɢɞɚє 
ɟɥɟɦɟɧɬ D. 
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Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 3 

Ɍɟɦɚ: ɉɨɛɭɞɨɜɚ ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ 

ȼɚɪɿɚɧɬɢ ɡɚɜɞɚɧь: 

1. Ɂɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɣɧɟ ɨɡɧɚɱɟɧɧɹ ɬɚ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ 
ɨɫɬɚɧɧɿɣ(ɏ), ɹɤɚ ɜɢɞɚє ɨɫɬɚɧɧɿɣ ɟɥɟɦɟɧɬ ɡɿ ɫɩɢɫɤɭ ɏ. ɉɪɢɜɟɫɬɢ ɪɟɡɭɥɶɬɚɬ 
ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ. 

2. Ɂɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɣɧɟ ɨɡɧɚɱɟɧɧɹ ɬɚ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ 
ɞɪɭɝɢɣ(ɏ), ɹɤɚ ɜɢɞɚє ɞɪɭɝɢɣ ɟɥɟɦɟɧɬ ɡɿ ɫɩɢɫɤɭ ɏ. ɉɪɢɜɟɫɬɢ ɪɟɡɭɥɶɬɚɬ ɪɨɛɨɬɢ 
ɩɪɨɝɪɚɦɢ. 

3. Ɂɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɣɧɟ ɨɡɧɚɱɟɧɧɹ ɬɚ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ 
ɨɛɟɪɧɭɬɢ(ɏ), ɹɤɚ ɜɢɞɚє ɟɥɟɦɟɧɬɢ ɫɩɢɫɤɭ ɏ ɭ ɡɜɨɪɨɬɧɨɦɭ ɩɨɪɹɞɤɭ. ɉɪɢɜɟɫɬɢ 
ɪɟɡɭɥɶɬɚɬ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ. 

4. Ɂɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɣɧɟ ɨɡɧɚɱɟɧɧɹ ɬɚ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ 
ɫɭɦɞɨɛɭɬɨɤ(ɏ), ɞɟ ɏ – ɩɪɨɫɬɢɣ ɫɩɢɫɨɤ, ɫɤɥɚɞɟɧɢɣ ɡ ɱɢɫɟɥ,  ɹɤɚ ɜɢɞɚє ɞɜɨɱɥɟɧ, 
ɭ ɹɤɨɦɭ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɫɬɨʀɬɶ ɫɭɦɚ ɱɢɫɟɥ, ɡɚɞɚɧɢɯ ɭ ɫɩɢɫɤɭ, ɚ ɧɚ ɞɪɭɝɨɦɭ – 
ɞɨɛɭɬɨɤ ɰɢɯ ɱɢɫɟɥ. 

5. Ɂɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɣɧɟ ɨɡɧɚɱɟɧɧɹ ɬɚ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ 
ɞɨɜɠɢɧɚ(ɏ), ɹɤɚ ɜɢɞɚє ɤɿɥɶɤɿɫɬɶ ɟɥɟɦɟɧɬɿɜ ɭ ɫɩɢɫɤɭ ɏ. ɉɪɢɜɟɫɬɢ ɪɟɡɭɥɶɬɚɬ 
ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ. 

 
Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 4 

Ɍɟɦɚ: ɉɨɛɭɞɨɜɚ ɫɤɥɚɞɧɢɯ ɪɟɤɭɪɫɢɜɧɢɯ ɮɭɧɤɰɿɣ ɡ ɩɚɪɚɦɟɬɪɚɦɢ 

ɧɚɝɪɨɦɚɞɠɟɧɧɹ 

ȼɚɪɿɚɧɬɢ ɡɚɜɞɚɧь: 

1. Ɂɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɣɧɟ ɨɡɧɚɱɟɧɧɹ ɬɚ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ 
ɨɫɬɚɧɧɿɣ(ɏ), ɹɤɚ ɜɢɞɚє ɨɫɬɚɧɧɿɣ ɟɥɟɦɟɧɬ ɡɿ ɫɤɥɚɞɧɨɝɨ ɫɩɢɫɤɭ ɏ ɿ ɫɚɦ ɫɩɢɫɨɤ 
ɏ. ɉɪɢɜɟɫɬɢ ɪɟɡɭɥɶɬɚɬ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ. 

2. Ɂɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɣɧɟ ɨɡɧɚɱɟɧɧɹ ɬɚ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ 
ɞɨɜɠɢɧɚ(ɏ), ɹɤɚ ɜɢɞɚє ɤɿɥɶɤɿɫɬɶ ɟɥɟɦɟɧɬɿɜ ɡɿ ɫɤɥɚɞɧɨɝɨ ɫɩɢɫɤɭ ɏ. ɉɪɢɜɟɫɬɢ 
ɪɟɡɭɥɶɬɚɬ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ. 

3. Ɂɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɣɧɟ ɨɡɧɚɱɟɧɧɹ ɬɚ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ 
ɨɛɟɪɧɭɬɢ(ɏ), ɹɤɚ ɜɢɞɚє ɟɥɟɦɟɧɬɢ ɡɿ ɫɤɥɚɞɧɨɝɨ ɫɩɢɫɤɭ ɏ ɭ ɡɜɨɪɨɬɧɨɦɭ ɩɨɪɹɞɤɭ 
ɿ ɫɚɦ ɫɩɢɫɨɤ ɏ. ɉɪɢɜɟɫɬɢ ɪɟɡɭɥɶɬɚɬ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ. 

4. Ɂɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɣɧɟ ɨɡɧɚɱɟɧɧɹ ɬɚ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ 
ɫɭɦɞɨɛɭɬɨɤ(ɏ), ɞɟ ɏ – ɫɤɥɚɞɧɢɣ  ɫɩɢɫɨɤ, ɫɤɥɚɞɟɧɢɣ ɡ ɱɢɫɟɥ,  ɹɤɚ ɜɢɞɚє 
ɞɜɨɱɥɟɧ, ɭ ɹɤɨɦɭ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɫɬɨʀɬɶ ɫɭɦɚ ɱɢɫɟɥ, ɡɚɞɚɧɢɯ ɭ ɫɩɢɫɤɭ, ɚ ɧɚ 
ɞɪɭɝɨɦɭ – ɞɨɛɭɬɨɤ ɰɢɯ ɱɢɫɟɥ. ɉɪɢɜɟɫɬɢ ɪɟɡɭɥɶɬɚɬ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ. 
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5. Ɂɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ, ɮɭɧɤɰɿɣɧɟ ɨɡɧɚɱɟɧɧɹ ɬɚ S-ɜɢɪɚɡ ɮɭɧɤɰɿʀ 
ɞɨɜɠɢɧɚ(ɏ), ɹɤɚ ɜɢɞɚє ɤɿɥɶɤɿɫɬɶ ɟɥɟɦɟɧɬɿɜ ɭ ɫɤɥɚɞɧɨɦɭ ɫɩɢɫɤɭ ɏ. ɉɪɢɜɟɫɬɢ 
ɪɟɡɭɥɶɬɚɬ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ. 

 
Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 5 

Ɍɟɦɚ: ɉɨɛɭɞɨɜɚ ɩɪɨɝɪɚɦɢ ɫɢɦɜɨɥьɧɨɝɨ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ 

ȼɚɪɿɚɧɬɢ ɡɚɜɞɚɧь: 

ɉɨɛɭɞɭɜɚɬɢ ɩɪɨɝɪɚɦɭ ɫɢɦɜɨɥɶɧɨɝɨ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɢɯ 
ɜɢɪɚɡɿɜ, ɜ ɹɤɿ ɜɯɨɞɹɬɶ ɨɩɟɪɚɰɿʀ " + ", " – ", " * ", " / " ɬɚ ɮɭɧɤɰɿʀ ɜɿɞɩɨɜɿɞɧɨ ɡ 
ɜɚɪɿɚɧɬɨɦ: 

1. Ɏɭɧɤɰɿʀ  (EXP X) ɿ (ȺCOS X). 
2. Ɏɭɧɤɰɿɹ  (EXPT X) ɿ (ATAN X). 
3. Ɏɭɧɤɰɿɹ  (LOG N M) ɿ (ASIN X). 
4. Ɏɭɧɤɰɿɹ  (SQRT N) ɿ (COS X).. 
5. Ɏɭɧɤɰɿɹ   (SIN X) ɿ (ȺTAN X). 
 

Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 6 

Ɍɟɦɚ: ɉɨɛɭɞɨɜɚ ɩɪɨɝɪɚɦɢ  ɚɧɚɥɿɡɭ ɪɨɡɦɿɧɧɨɫɬɟɣ ɦɚɬɟɦɚɬɢɱɧɢɯ ɜɢɪɚɡɿɜ 

ȼɚɪɿɚɧɬɢ ɡɚɜɞɚɧь: 

ɉɨɛɭɞɭɜɚɬɢ ɩɪɨɝɪɚɦɭ  ɚɧɚɥɿɡɭ ɪɨɡɦɿɧɧɨɫɬɟɣ ɪɨɡɦ.(Ⱥ, ȿ) ɦɚɬɟɦɚɬɢɱɧɢɯ 
ɜɢɪɚɡɿɜ, ɞɟ Ⱥ – ɚɫɨɰɿɚɬɢɜɧɢɣ ɫɩɢɫɨɤ ɜ ɹɤɨɦɭ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ – ɡɦɿɧɧɚ, ɚ ɧɚ 
ɞɪɭɝɨɦɭ ʀʀ ɪɨɡɦɿɪɧɿɫɬɶ.  ȼ ɦɚɬɟɦɚɬɢɱɧɿ ɜɢɪɚɡɢ ɜɨɞɹɬɶ ɱɨɬɢɪɢ ɚɪɢɮɦɟɬɢɱɧɿ 
ɨɩɟɪɚɰɿʀ " + ", " – ", " * ", " / ", ɚ ɪɨɡɦɿɪɧɿɫɬɶ ɩɨɞɚɧɚ ɬɪɶɨɯɟɥɟɦɟɧɬɧɢɦ 
ɫɩɢɫɤɨɦ, ɞɟ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɨɞɢɧɢɰɿ ɞɨɜɠɢɧɢ, ɞɚɥɿ – ɦɚɫɢ, ɞɚɥɿ – ɱɚɫɭ. 
Ɋɟɡɭɥɶɬɚɬ ɩɪɨɝɪɚɦɢ – ɪɨɡɦɿɪɧɿɫɬɶ ɜɢɪɚɡɭ, ɚɛɨ ɚɬɨɦ NIL, ɹɤɳɨ ɮɨɪɦɭɥɚ 
ɧɟɩɨɝɨɞɠɟɧɚ ɡɚ ɪɨɡɦɿɪɧɿɫɬɸ. ɉɟɪɟɜɿɪɤɭ ɩɪɨɜɟɫɬɢ ɞɥɹ ɮɨɪɦɭɥ ɡɝɿɞɧɨ ɡɚɞɚɧɨɝɨ 
ɜɚɪɿɚɧɬɭ: 

1. F = m · a                                      –  ɞɪɭɝɢɣ ɡɚɤɨɧ ɇɶɸɬɨɧɚ. 
 
2. ȿ = m ·v2                                                        –  ɮɨɪɦɭɥɚ ɤɿɧɟɬɢɱɧɨʀ ɟɧɟɪɝɿʀ. 
 
3. ȿ = m · g · h                                 – ɮɨɪɦɭɥɚ ɩɨɬɟɧɰɿɚɥɶɧɨʀ ɟɧɟɪɝɿʀ. 
 
4. S = v · t +a · t2 / 2                        – ɮɨɪɦɭɥɚ ɪɿɜɧɨɩɪɢɫɤɨɪɟɧɨɝɨ ɪɭɯɭ. 

5. S = )()()( cpbpapp     – ɮɨɪɦɭɥɚ Ƚɟɪɨɧɚ. 
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Ȼ2. Ʌɨɝɿɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 

Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 7 

Ɍɟɦɚ: Ɋɨɛɨɬɚ ɜ ɫɟɪɟɞɨɜɢɳɿ Ɍɭɪɛɨ – ɉɪɨɥɨɝ 
 

Ɂɚɜɞɚɧɧɹ: 

ɇɚɩɢɫɚɬɢ ɬɚ ɜɜɟɫɬɢ ɜ ɉɪɨɥɨɝ-ɫɢɫɬɟɦɭ ɩɪɨɝɪɚɦɭ, ɹɤɚ ɛ ɭ ɩɟɪɲɨɦɭ ɪɹɞɤɭ 
ɪɨɡɞɪɭɤɨɜɭɜɚɥɚ ɩɪɿɡɜɢɳɟ, ɿɦ'ɹ ɬɚ ɩɨ ɛɚɬɶɤɨɜɿ ɫɬɭɞɟɧɬɚ, ɚ ɜ ɞɪɭɝɿɣ – ɣɨɝɨ ɪɿɤ, 
ɦɿɫɹɰɶ ɬɚ ɱɢɫɥɨ ɧɚɪɨɞɠɟɧɧɹ. 

Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 8 

Ɍɟɦɚ: ȼɜɟɞɟɧɧɹ ɮɚɤɬɿɜ ɿ ɩɪɚɜɢɥ ɧɚ ɉɪɨɥɨɡɿ 
 

Ɂɚɜɞɚɧɧɹ:  

1. ɋɬɜɨɪɢɬɢ ɛɚɡɭ ɞɚɧɢɯ ɦɨɜɨɸ ɉɪɨɥɨɝ ɩɪɨ ɫɜɨɸ ɪɨɞɢɧɭ: ɛɚɬɶɤɿɜ, ɫɟɫɬɟɪ, 
ɛɪɚɬɿɜ, ɞɹɞɶɤɿɜ, ɬɿɬɨɤ, ɞɿɞɭɫɿɜ ɿ ɛɚɛɭɫɶ. 

2. Ɂɚɩɢɫɚɬɢ ɦɨɜɨɸ ɉɪɨɥɨɝ ɩɪɚɜɢɥɚ ɜɢɡɧɚɱɟɧɧɹ ɩɪɟɞɢɤɚɬɿɜ: ɛɭɬɢ_ɫɟɫɬ-
ɪɨɸ, ɛɭɬɢ_ɛɪɚɬɨɦ, ɛɭɬɢ_ɞɹɞɶɤɨɦ, ɛɭɬɢ_ɬɿɬɤɨɸ, ɛɭɬɢ_ɞɿɞɭɫɟɦ, ɛɭɬɢ_ɛɚɛɭɫɟɸ. 

3. ɋɮɨɪɦɭɥɸɜɚɬɢ ɡɚɩɢɬɢ ɩɪɨ ɤɿɥɶɤɿɫɬɶ ɜɚɲɢɯ ɫɟɫɬɟɪ ɿ ɛɪɚɬɿɜ ɬɚ ɧɚ-
ɹɜɧɿɫɬɶ ɪɨɞɢɱɿɜ. 

4. ȼɜɟɫɬɢ ɩɪɨɝɪɚɦɭ ɜ ɤɨɦɩ'ɸɬɟɪ ɬɚ ɩɟɪɟɜɿɪɢɬɢ ʀʀ ɪɨɛɨɬɨɡɞɚɬɧɿɫɬɶ. 
 

Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 9 

Ɍɟɦɚ: ɉɪɨɝɪɚɦɚ ɩɿɞɬɪɢɦɤɢ ɞɿɚɥɨɝɭ ɧɚ ɚɧɝɥɿɣɫьɤɿɣ ɦɨɜɿ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɟɤɭɪɫɢɜɧɨ ɨɡɧɚɱɭɜɚɧɢɯ ɩɪɟɞɢɤɚɬɿɜ 

 

Ɂɚɜɞɚɧɧɹ:  

1. ɇɚɩɢɫɚɬɢ ɚɥɝɨɪɢɬɦ ɥɨɝɿɱɧɨʀ ɩɪɨɝɪɚɦɢ ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɞɿɚɥɨɝɭ 
ɚɧɝɥɿɣɫɶɤɨɸ ɦɨɜɨɸ ɞɥɹ ɡɚɞɚɧɨɝɨ ɧɚɛɨɪɭ ɪɟɱɟɧɶ ɡɝɿɞɧɨ ɜɚɪɿɚɧɬɭ, ɜɢɛɪɚɜɲɢ 
ɞɥɹ ɩɨɞɚɧɧɹ ɪɟɱɟɧɶ ɫɩɢɫɤɨɜɭ ɫɬɪɭɤɬɭɪɭ ɞɚɧɢɯ. 

3. ɉɟɪɟɜɿɪɢɬɢ ɪɨɛɨɬɨɡɞɚɬɧɿɫɬɶ ɩɪɨɝɪɚɦɢ, ɜɜɿɜɲɢ ʀʀ ɜ ɤɨɦɩ'ɸɬɟɪ. 
4. ɋɮɨɪɦɭɥɸɜɚɬɢ ɜɫɿ ɦɨɠɥɢɜɿ ɡɚɩɢɬɢ ɞɨ ɩɪɨɝɪɚɦɢ ɬɚ ɨɬɪɢɦɚɬɢ ɜɫɿ 

ɦɨɠɥɢɜɿ ɜɚɪɿɚɧɬɢ ɜɿɞɩɨɜɿɞɟɣ. 
ȼɚɪɿɚɧɬɢ ɡɚɜɞɚɧь: 

1. ɚ) ɉɢɬɚɧɧɹ: do you speak english? ȼɿɞɩɨɜɿɞɶ:no, i speak german. 

    ɛ) ɉɢɬɚɧɧɹ: do you go to school? ȼɿɞɩɨɜɿɞɶ no, :i steady at institute. 

2. a) ɉɢɬɚɧɧɹ: you are a student. ȼɿɞɩɨɜɿɞɶ: no, i am a teacher. 

    ɛ) ɉɢɬɚɧɧɹ: do you speak german ? ȼɿɞɩɨɜɿɞɶ:yes, i speak german. 
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3.   ɚ) ɉɢɬɚɧɧɹ: have you a sister? ȼɿɞɩɨɜɿɞɶ:no, i have a brazier. 

      ɛ) ɉɢɬɚɧɧɹ: where do you live? ȼɿɞɩɨɜɿɞɶ i live in ukraine. 
4.   a) ɉɢɬɚɧɧɹ: how old are you? ȼɿɞɩɨɜɿɞɶ: i am twenty. 

5.   a) ɉɢɬɚɧɧɹ: you are a computer. ȼɿɞɩɨɜɿɞɶ: yes, i am a teacher. 

      ɛ ) ɉɢɬɚɧɧɹ: do you like read a book? ȼɿɞɩɨɜɿɞɶ:no, i like to solve 

an algebra equation. 
 

 

Ʌɚɛɨɪɚɬɨɪɧɚ ɪɨɛɨɬɚ № 10 

Ɍɟɦɚ: ɉɪɨɝɪɚɦɚ ɤɨɪɢɫɬɭɜɚɧɧɹ ɛɿɛɥɿɨɬɟɱɧɢɦ ɤɚɬɚɥɨɝɨɦ 

 

Ɂɚɜɞɚɧɧɹ:  

1. ɇɚɩɢɫɚɬɢ ɬɚ ɜɜɟɫɬɢ ɜ ɤɨɦɩ'ɸɬɟɪ ɩɪɨɝɪɚɦɭ ɧɚɞɚɧɧɹ ɩɨɫɥɭɝ ɱɢɬɚɱɚɦ, 
ɩɟɪɟɞɛɚɱɚɸɱɢ ɞɨɞɚɬɤɨɜɿ ɩɨɫɥɭɝɢ ɱɢɬɚɱɚɦ, ɹɤɿ ɫɜɨєɱɚɫɧɨ ɩɨɜɟɪɬɚɥɢ ɜɫɿ 
ɤɧɢɠɤɢ ɿ ɧɚɜɱɚɸɬɶɫɹ ɧɚ ɜɿɞɦɿɧɧɨ. 

3.  ȼɥɚɫɧɟ ɿɦ'ɹ ɜɜɟɫɬɢ ɜ ɛɚɡɭ ɞɚɧɢɯ ɩɪɨɝɪɚɦɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɧɭ ɫɜɨєʀ 
ɭɫɩɿɲɧɨɫɬɿ. 

4.  ȼɿɞɥɚɝɨɞɢɬɢ ɩɪɨɝɪɚɦɭ ɬɚ ɡɚɩɭɫɬɢɬɢ ɧɚ ɜɢɤɨɧɚɧɧɹ. 
5.  Ɉɬɪɢɦɚɬɢ ɞɚɧɿ ɩɪɨ ɜɫɿ ɜɥɚɫɧɿ ɧɟɩɨɜɟɪɧɭɬɿ ɤɧɢɝɢ ɬɚ ɦɨɠɥɢɜɿ ɩɨɫɥɭɝɢ 

ɞɥɹ ɫɟɛɟ. 
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Ⱦɨɞɚɬɨɤ ȼ  

Ɍɟɪɦɿɧɨɥɨɝɿɱɧɢɣ ɫɥɨɜɧɢɤ ɬɟɪɦɿɧɿɜ ɬɚ ɨɡɧɚɱɟɧь 

 

Ⱥɛɫɬɪɚɤɬɧɚ ɦɨɜɚ. ɋɭɤɭɩɧɿɫɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɭ ɦɨɜɿ ɫɢɦɜɨɥɿɜ ɿ 
ɩɪɚɜɢɥ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ. Ɍɜɟɪɞɠɟɧɧɹ ɞɚɧɨɸ ɚɛɫɬɪɚɤɬɧɨɸ ɦɨɜɨɸ ɨɡɧɚɱɚє, ɳɨ є 
ɹɤɟɫɶ ɪɟɱɟɧɧɹ (ɚɧɚɥɿɬɢɱɧɢɣ ɜɢɪɚɡ, ɮɨɪɦɭɥɚ), ɩɨɛɭɞɨɜɚɧɟ ɡɚ ɝɪɚɦɚɬɢɱɧɢɦɢ 
ɩɪɚɜɢɥɚɦɢ ɞɚɧɨʀ ɦɨɜɢ. ɐɟ ɬɜɟɪɞɠɟɧɧɹ, ɮɨɪɦɭɥɚ ɦɨɠɟ ɦɿɫɬɢɬɢ ɜɚɪɿɚɰɿɣɧɿ 
ɡɦɿɧɧɿ, ɬɚɤ ɡɜɚɧɿ ɤɨɧɫɬɢɬɭєɧɬɢ, ɳɨ ɬɿɥɶɤɢ ɡɚ ɩɟɜɧɢɯ ɭɦɨɜ ɪɨɛɥɹɬɶ  ɡɧɚɱɟɧɧɹ 
ɜɢɫɥɨɜɭ ɿɫɬɢɧɧɢɦ. 

Ⱥɥɝɨɪɢɬɦ. ɇɚɛɿɪ ɫɤɿɧɱɟɧɧɨɝɨ ɱɢɫɥɚ ɩɪɚɜɢɥ, ɳɨ ɡɚɞɚɸɬɶ ɫɤɿɧɱɟɧɧɭ 
ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɨɩɟɪɚɰɿɣ, ɜɢɤɨɧɚɧɧɹ ɹɤɢɯ ɡɚɛɟɡɩɟɱɭє ɪɨɡɜ`ɹɡɚɧɧɹ ɡɚɞɚɱ ɩɟɜɧɨɝɨ 
ɬɢɩɭ. Ɉɫɨɛɥɢɜɨɫɬɿ ɚɥɝɨɪɢɬɦɿɜ: 1) ɜɢɤɨɧɚɧɧɹ ɡɚ ɫɤɿɧɱɟɧɧɟ ɱɢɫɥɨ ɤɪɨɤɿɜ;  
2) ɤɨɠɟɧ ɤɪɨɤ ɚɥɝɨɪɢɬɦɭ ɦɚє ɛɭɬɢ ɬɨɱɧɨ ɜɢɡɧɚɱɟɧɢɦ; 3) ɧɚɹɜɧɿɫɬɶ 
ɫɤɿɧɱɟɧɧɨɝɨ ɱɢɫɥɚ ɜɯɿɞɧɢɯ ɞɚɧɢɯ (ɦɨɠɥɢɜɨ ɱɢɫɥɨ ɞɚɧɢɯ ɪɿɜɧɟ ɧɭɥɸ) ɚɛɨ 
ɜɢɡɧɚɱɟɧɧɹ ʀɯ ɜ ɩɪɨɰɟɫɿ ɜɢɤɨɧɚɧɧɹ ɚɥɝɨɪɢɬɦɭ; 4) ɧɚɹɜɧɿɫɬɶ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ;  
5) ɟɮɟɤɬɢɜɧɿɫɬɶ, ɳɨ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɩɪɨɫɬɨɬɨɸ ɣɨɝɨ ɨɩɟɪɚɬɨɪɿɜ, ɹɤɿ 
ɜɢɤɨɧɭɸɬɶɫɹ ɡɚ ɫɤɿɧɱɟɧɧɢɣ ɿ ɩɪɢɣɧɹɬɧɢɣ ɞɥɹ ɤɨɪɢɫɬɭɜɚɱɚ ɩɪɨɦɿɠɨɤ ɱɚɫɭ. 

Ⱥɧɚɥɿɬɢɱɧɚ ɦɨɞɟɥь. Ɇɨɞɟɥɶ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɫɢɫɬɟɦɢ ɪɿɜɧɹɧɶ, ɹɤɿ 
ɦɨɠɧɚ ɪɨɡɜ'ɹɡɚɬɢ ɚɧɚɥɿɬɢɱɧɢɦɢ, ɱɢɫɥɨɜɢɦɢ, ɚɛɨ ɤɨɦɛɿɧɚɰɿɣɧɢɦɢ ɦɟɬɨɞɚɦɢ.  

Ⱥɧɨɧɿɦɧɚ ɡɦɿɧɧɚ. Ɂɦɿɧɧɚ, ɹɤɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɡɚɦɿɫɬɶ ɩɨɿɦɟɧɨɜɚɧɨʀ 
ɡɦɿɧɧɨʀ ɭ ɬɢɯ ɬɜɟɪɞɠɟɧɧɹɯ, ɤɨɥɢ ʀʀ ɡɧɚɱɟɧɧɹ ɧɟ ɦɚє ɩɨɞɚɥɶɲɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ. ɍ ɥɨɝɿɱɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɩɨɡɧɚɱɚєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɫɢɦɜɨɥɭ ɩɿɞɤɪɟɫɥɟɧɧɹ  "_". 

Ⱥɬɨɦ. ɇɟɩɨɞɿɥɶɧɢɣ ɟɥɟɦɟɧɬ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ Ʌɿɫɩ. ɉɨɞɚєɬɶɫɹ ɭ 
ɜɢɝɥɹɞɿ ɨɞɧɿєʀ ɚɛɨ ɫɭɤɭɩɧɨɫɬɿ ɥɿɬɟɪ, ɰɢɮɪ, ɫɩɟɰɿɚɥɶɧɢɯ ɡɧɚɤɿɜ ɚɛɨ ʀɯ 
ɤɨɦɛɿɧɚɰɿɣ, ɹɤɿ ɧɚɡɢɜɚɸɬɶɫɹ ɜɿɞɩɨɜɿɞɧɨ ɫɢɦɜɨɥɶɧɢɦɢ, ɱɢɫɥɨɜɢɦɢ, 
ɫɩɟɰɿɚɥɶɧɢɦɢ ɚɛɨ ɡɦɿɲɚɧɢɦɢ. 

Ⱥɪɯɿɬɟɤɬɭɪɚ. ɋɬɪɭɤɬɭɪɚ ɤɨɦɩɨɧɟɧɬɿɜ ɭ ɩɪɨɝɪɚɦɿ ɚɛɨ ɫɢɫɬɟɦɿ ɡɿ 
ɜɫɚɧɨɜɥɟɧɧɹɦ ɜɡɚєɦɨɡɜ`ɹɡɤɭ ɦɿɠ ɧɢɦɢ ɬɚ ɩɪɢɧɰɢɩɿɜ ɤɟɪɭɜɚɧɧɹ, ɳɨ ɡɭɦɨɜɥɟɧɨ 
ɧɚɹɜɧɿɫɬɸ ɩɟɜɧɢɯ ɫɢɧɬɚɤɫɢɱɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ. 

Ⱥɬɪɢɛɭɬɢ. ȼɥɚɫɬɢɜɨɫɬɿ ɚɛɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛ`єɤɬɚ ɱɢ ʀɯ ɫɭɤɭɩɧɨɫɬɿ. 
Ȼɚɡɚ ɞɚɧɢɯ (ȻȾ). ɋɭɤɭɩɧɿɫɬɶ ɬɜɟɪɞɠɟɧɶ, ɳɨ ɦɿɫɬɹɬɶ ɞɚɧɿ, ɮɚɤɬɢ. 
Ȼɚɡɚ ɡɧɚɧь (ȻɁ). Ⱦɢɧɚɦɿɱɧɚ ɛɚɡɚ ɞɚɧɢɯ, ɹɤɚ ɩɨɫɬɿɣɧɨ ɩɨɩɨɜɧɸєɬɶɫɹ, 

ɨɛɧɨɜɥɸєɬɶɫɹ ɬɚ ɦɚє ɜɛɭɞɨɜɚɧɿ ɦɟɯɚɧɿɡɦɢ ɜɢɜɟɞɟɧɧɹ ɧɨɜɢɯ ɡɧɚɧɶ. əɤ 
ɩɪɚɜɢɥɨ, є ɫɤɥɚɞɨɜɨɸ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
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ȼɟɪɢɮɿɤɚɰɿɹ. ɉɪɨɰɟɫ ɜɢɡɧɚɱɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɦɨɞɟɥɿ ɞɟɬɚɥɶɧɨɦɭ 
ɤɨɧɰɟɩɬɭɚɥɶɧɨɦɭ ɨɩɢɫɭ, ɹɤɢɣ ɩɪɢɣɧɹɬɢɣ ɪɨɡɪɨɛɧɢɤɨɦ. ɋɬɭɩɿɧɶ ɜɿɞɩɨɜɿɞɧɨɫɬɿ 
ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɪɢɣɧɹɬɢɯ ɦɟɬɨɞɿɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

ȼɧɭɬɪɿɲɧɹ ɰɿɥь. ɐɿɥɶɨɜɟ ɬɜɟɪɞɠɟɧɧɹ, ɳɨ ɡɚɩɢɫɚɧɨ ɜ ɩɪɨɝɪɚɦɿ. ɧɚ 
ɉɪɨɥɨɡɿ. 

Ƚɿɩɨɬɟɡɢ. ɇɚɭɤɨɜɿ ɩɪɢɩɭɳɟɧɧɹ, ɳɨ ɡɪɨɛɥɟɧɨ ɞɥɹ ɩɨɹɫɧɟɧɧɹ ɩɟɜɧɢɯ 
ɹɜɢɳ, ɜɢɡɧɚɱɟɧɧɹ ɧɟɜɿɞɨɦɢɯ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɭ ɫɢɫɬɟɦɿ ɱɢ ɨɛ’єɤɬɿ ɧɚ ɨɫɧɨɜɿ 
ɧɚɹɜɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. Ɂɚ ɜɿɞɫɭɬɧɨɫɬɿ ɿɧɮɨɪɦɚɰɿʀ ɜɢɫɭɜɚɸɬɶ ɝɿɩɨɬɟɡɢ ɳɨɞɨ 
ɦɨɠɥɢɜɢɯ ɪɟɡɭɥɶɬɚɬɿɜ, ɹɤɿ ɩɨɬɿɦ ɩɟɪɟɜɿɪɹɸɬɶ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ. 

Ƚɪɚ. ɋɩɪɨɳɟɧɟ ɜɿɞɬɜɨɪɟɧɧɹ ɪɟɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɞɥɹ ɧɚɜɱɚɧɧɹ, ɞɨɫɥɿɞɠɟɧɧɹ, ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɚɛɨ ɪɨɡɜɚɝ. 

Ⱦɟɬɟɪɦɿɧɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ. ɉɪɨɰɟɫ ɜɢɪɚɯɭɜɚɧɶ, ɪɟɡɭɥɶɬɚɬɨɦ ɹɤɨɝɨ є 
ɭɧɿɤɚɥɶɧɢɣ ɿ ɩɟɪɟɞɛɚɱɭɜɚɧɢɣ ɪɟɡɭɥɶɬɚɬ ɩɪɢ ɡɚɞɚɧɢɯ ɜɯɿɞɧɢɯ ɞɚɧɢɯ. 

Ⱦɟɬɟɪɦɿɧɨɜɚɧɢɣ ɩɪɟɞɢɤɚɬ. ɉɪɟɞɢɤɚɬ, ɞɥɹ ɹɤɨɝɨ ɜɧɭɬɪɿɲɧɿ ɭɧɿɮɿɤɚɰɿɣɧɿ 
ɩɿɞɩɪɨɝɪɚɦɢ ɦɨɠɭɬɶ ɡɧɚɣɬɢ ɬɿɥɶɤɢ ɨɞɢɧ ɪɨɡɜ’ɹɡɨɤ. ɍ ɩɪɨɬɢɜɧɨɦɭ ɜɢɩɚɞɤɭ 
ɩɪɟɞɢɤɚɬ ɧɚɡɢɜɚєɬɶɫɹ ɧɟɞɟɬɟɪɦɿɧɨɜɚɧɢɦ. 

Ⱦɢɧɚɦɿɱɧɚ ɛɚɡɚ ɞɚɧɢɯ. Ȼɚɡɚ ɞɚɧɢɯ, ɹɤɚ ɦɨɠɟ ɞɨɛɚɜɥɹɬɢ ɧɨɜɿ ɮɚɤɬɢ, 
ɤɨɪɟɤɬɭɜɚɬɢ ʀɯ ɬɚ ɜɢɞɚɥɹɬɢ. Ɇɨɠɟ ɪɨɡɬɚɲɨɜɭɜɚɬɢɫɹ ɧɚ ɞɢɫɤɭ ɚɛɨ ɜ 
ɨɩɟɪɚɬɢɜɧɿɣ ɩɚɦ’ɹɬɿ. 

Ⱦɢɧɚɦɿɱɧɚ ɦɨɞɟɥь. Ɇɨɞɟɥɶ ɫɢɫɬɟɦɢ, ɜ ɹɤɿɣ ɜɿɞɛɭɜɚɸɬɶɫɹ ɡɦɿɧɢ ɱɟɪɟɡ 
ɜɢɧɢɤɧɟɧɧɹ ɩɨɞɿɣ ɭ ɱɚɫɿ ɚɛɨ ɪɭɯ ɨɛ’єɤɬɿɜ ɭ ɩɪɨɫɬɨɪɿ. 

Ⱦɢɫɤɪɟɬɧɚ ɦɨɞɟɥь. Ɇɚɬɟɦɚɬɢɱɧɚ ɚɛɨ ɨɛɱɢɫɥɸɜɚɥɶɧɚ ɦɨɞɟɥɶ, ɜɢɯɿɞɧɿ 
ɡɦɿɧɧɿ ɹɤɨʀ ɩɪɢɣɦɚɸɬɶ ɬɿɥɶɤɢ ɞɢɫɤɪɟɬɧɿ ɡɧɚɱɟɧɧɹ 

Ⱦɨɦɟɧ. Ⱦɿɚɩɚɡɨɧ ɿ ɬɢɩ ɡɧɚɱɟɧɶ, ɹɤɿ ɜɢɡɧɚɱɟɧɿ ɞɥɹ ɛɚɡɨɜɨɝɨ ɬɢɩɭ ɡɧɚɱɟɧɶ. 
ɍ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɛɚɡɨɜɢɦɢ ɬɢɩɚɦɢ ɡɧɚɱɟɧɶ є char, integer, real, string, symbol. 

ȿɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ. Ʉɨɦɩ`ɸɬɟɪɧɚ ɫɢɫɬɟɦɚ, ɳɨ ɿɦɿɬɭє ɩɨɛɭɞɨɜɭ 
ɟɤɫɩɟɪɬɧɢɯ ɨɰɿɧɨɤ ɥɸɞɢɧɢ-ɫɩɟɰɿɚɥɿɫɬɚ ɜ ɞɟɹɤɿɣ ɝɚɥɭɡɿ ɡɧɚɧɶ. Ɇɚє ɜ ɧɚɹɜɧɨɫɬɿ 
ɡɚɫɨɛɢ ɨɩɪɚɰɸɜɚɧɧɹ ɛɚɡ ɞɚɧɢɯ  ɬɚ ɡɚɫɨɛɢ ɨɬɪɢɦɚɧɧɹ ɥɨɝɿɱɧɢɯ ɜɢɫɧɨɜɤɿɜ ɡ 
ɧɚɹɜɧɢɯ ɮɚɤɬɿɜ. 

ȿɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ, ɳɨ ɝɪɭɧɬɭєɬьɫɹ ɧɚ ɥɨɝɿɰɿ. ȿɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ, ɳɨ 
ɨɪɝɚɧɿɡɨɜɚɧɚ ɹɤ ɞɢɧɚɦɿɱɧɚ ɛɚɡɚ ɞɚɧɢɯ, ɚɧɚɥɨɝɿɱɧɨ ɹɤ ɛɚɡɚ ɞɚɧɢɯ ɉɪɨɥɨɝɚ. 

ȿɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ, ɳɨ ɝɪɭɧɬɭєɬьɫɹ ɧɚ ɩɪɚɜɢɥɚɯ. ȿɤɫɩɟɪɬɧɚ ɫɢɫɬɟɦɚ, 
ɳɨ ɜɢɤɨɪɢɫɬɨɜɭє ɩɪɚɜɢɥɚ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɜɢɫɧɨɜɤɿɜ. ɐɿ ɩɪɚɜɢɥɚ ɧɚɡɢɜɚɸɬɶ 
ɩɪɨɞɭɤɰɿɣɧɢɦɢ ɩɪɚɜɢɥɚɦɢ. 

Ɂɚɩɢɬ. Ɂɜɟɪɬɚɧɧɹ ɞɨ ɩɪɨɝɪɚɦɢ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɡ ɛɚɡɢ ɞɚɧɢɯ. 
Ɏɨɪɦɭєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɪɟɱɟɧɶ ɚɛɨ ɤɨɦɚɧɞɢ ɹɤ ɜɧɭɬɪɿɲɧɹ ɚɛɨ ɡɨɜɧɿɲɧɹ ɰɿɥɶ 
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ɩɪɨɝɪɚɦɢ. ɍ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɩɿɫɥɹ ɨɩɪɚɰɸɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ, ɳɨ ɡɚɩɢɫɚɧɚ ɜ 
ɛɚɡɿ ɞɚɧɢɯ, ɡɚɜɟɪɲɭєɬɶɫɹ ɭɫɩɿɯɨɦ ɚɛɨ ɧɟɭɫɩɿɯɨɦ 

Ɂɿɫɬɚɜɥɟɧɧɹ. ɉɪɨɰɟɫ, ɹɤɢɣ ɩɨɪɿɜɧɸє ɧɚɛɿɪ ɭɦɨɜ ɡɚɞɚɧɢɯ ɭ ɩɪɚɜɢɥɿ ɡ 
ɡɚɞɚɧɢɦɢ ɭɦɨɜɚɦɢ ɛɚɡɢ ɞɚɧɢɯ. 

Ɂɦɿɧɧɚ. ɋɢɦɜɨɥɿɱɧɟ ɿɦ`ɹ. ɹɤɟ ɜ Ɍɭɪɛɨ ɉɪɨɥɨɡɿ ɩɨɱɢɧɚєɬɶɫɹ ɡ ɜɟɥɢɤɨʀ 
ɛɭɤɜɢ ɚɛɨ ɫɢɦɜɨɥɭ ɩɿɞɤɪɟɫɥɟɧɧɹ "_". 

Іɦɿɬɚɰɿɣɧɟ ɦɨɞɟɥɸɜɚɧɧɹ. Ɇɟɬɨɞ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɦɨɞɟɥɿ ɫɢɫɬɟɦɢ ɬɚ 
ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɧɚ ɦɨɞɟɥɿ. Ɉɫɨɛɥɢɜɿɫɬɶ ɦɟɬɨɞɭ – ɨɩɢɫ ɫɬɪɭɤɬɭɪɢ 
ɦɨɞɟɥɶɨɜɚɧɨʀ ɫɢɫɬɟɦɢ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɡɚɫɨɛɿɜ ɜɿɞɬɜɨɪɟɧɧɹ ɩɨɜɟɞɿɧɤɢ ɫɢɫɬɟɦɢ 
ɧɚ ɦɨɞɟɥɿ, ɜɿɞɨɛɪɚɠɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ ɫɟɪɟɞɨɜɢɳɚ, ɜ ɹɤɨɦɭ ɮɭɧɤɰɿɨɧɭє 
ɞɨɫɥɿɞɠɭɜɚɧɚ ɫɢɫɬɟɦɚ.  

Іɧɬɟɥɟɤɬɭɚɥьɧɚ ɛɚɡɚ ɞɚɧɢɯ. Ȼɚɡɚ ɞɚɧɢɯ, ɹɤɚ ɡɚɛɟɡɩɟɱɭє ɞɥɹ 
ɤɨɪɢɫɬɭɜɚɱɚ ɞɿɚɥɨɝ ɡ ɤɨɦɩ`ɸɬɟɪɨɦ, ɧɚ ɦɨɜɿ ɛɥɢɡɶɤɿɣ ɞɨ ɩɪɢɪɨɞɧɨʀ ɿ ɞɨɡɜɨɥɹє 
ɡɚɧɨɫɢɬɢ ɧɨɜɿ ɞɚɧɿ, ɦɨɞɢɮɿɤɭɜɚɬɢ ʀɯ ɬɚ ɜɢɞɚɥɹɬɢ. 

Ʉɨɦɩ’ɸɬɟɪɧɟ ɦɨɞɟɥɸɜɚɧɧɹ. Ɋɟɚɥɿɡɚɰɿɹ ɩɪɨɰɟɫɭ ɦɨɞɟɥɸɜɚɧɧɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɤɨɦɩ`ɸɬɟɪɚ. Ɉɫɨɛɥɢɜɿɫɬɶ ɤɨɦɩ`ɸɬɟɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ – ɰɟ 
ɦɨɠɥɢɜɿɫɬɶ ɜɬɪɭɱɚɧɧɹ ɤɨɪɢɫɬɭɜɚɱɚ ɜ ɩɪɨɰɟɫ ɦɨɞɟɥɸɜɚɧɧɹ ɬɚ ɜɩɥɢɜɭ ɧɚ ɣɨɝɨ 
ɪɟɡɭɥɶɬɚɬɢ. 

Ʉɨɧɬɟɤɫɬɧɨ-ɜɿɥьɧɚ ɝɪɚɦɚɬɢɤɚ. Ɇɨɞɟɥɶ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɪɟɱɟɧɶ, ɜ ɹɤɿɣ 
ɡɦɿɫɬ ɪɟɱɟɧɧɹ ɪɨɡɩɿɡɧɚєɬɶɫɹ ɛɟɡɜɿɞɧɨɫɧɨ ɞɨ ɤɨɧɬɟɤɫɬɭ, ɜ ɹɤɨɦɭ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɫɤɥɚɞɨɜɿ ɣɨɝɨ ɫɥɨɜɚ. 

Ʉɨɧɰɟɩɬɭɚɥьɧɚ ɦɨɞɟɥь. Ⱥɛɫɬɪɚɤɬɧɚ ɦɨɞɟɥɶ, ɹɤɚ ɜɢɹɜɥɹє ɩɪɢɱɢɧɧɨ-
ɧɚɫɥɿɞɤɨɜɿ ɡɜ’ɹɡɤɢ, ɜɥɚɫɬɢɜɿ ɞɨɫɥɿɞɠɭɜɚɧɨɦɭ ɨɛ’єɤɬɭ ɜ ɦɟɠɚɯ, ɜɢɡɧɚɱɟɧɢɯ 
ɰɿɥɹɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. ȼɤɥɸɱɚє ɡɦɿɫɬɨɜɧɢɣ ɨɩɢɫ ɨɛ’єɤɬɚ, ɹɜɢɳɚ  ɱɢ ɩɪɨɰɟɫɭ, ɜ 
ɹɤɨɦɭ ɜɿɞɨɛɪɚɠɟɧɿ ɤɨɧɰɟɩɰɿʀ ɤɨɪɢɫɬɭɜɚɱɚ ɦɨɞɟɥɿ ɿ ɪɨɡɪɨɛɧɢɤɚ. 

Ʌɹɦɛɞɚ – ɜɢɪɚɡ. ɇɟɩɨɿɦɟɧɨɜɚɧɟ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ, ɹɤɟ ɜɢɪɚɯɨɜɭєɬɶɫɹ ɜ 
ɦɨɦɟɧɬ ɣɨɝɨ ɜɢɤɥɢɤɭ ɿ ɛɿɥɶɲɟ ɧɟ ɡɛɟɪɿɝɚєɬɶɫɹ ɜ ɩɚɦ`ɹɬɿ. 

Ʌɿɫɩ (Lisp). Ɇɨɜɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ,. ɉɨɯɨɞɢɬɶ ɜɿɞ ɫɤɨɪɨɱɟɧɧɹ ɫɥɿɜ (List 
processing – ɨɛɪɨɛɤɚ ɫɩɢɫɤɿɜ). ɋɬɪɭɤɬɭɪɚ ɦɨɜɢ ɝɪɭɧɬɭєɬɶɫɹ ɧɚ ɡɚɫɨɛɚɯ 
ɨɩɪɚɰɸɜɚɧɧɹ  S-ɜɢɪɚɡɿɜ. 

Ʌɨɝɿɤɚ ɩɪɟɞɢɤɚɬɿɜ. ɇɚɭɤɨɜɚ ɞɢɫɰɢɩɥɿɧɚ, ɹɤɚ ɜɢɜɱɚє ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ 
ɭɦɨɜɚɦɢ ɬɚ ɜɢɫɧɨɜɤɚɦɢ. 

Ʌɨɝɿɱɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɉɪɨɝɪɚɦɭɜɚɧɧɹ ɦɨɜɨɸ ɥɨɝɿɱɧɢɯ 
ɜɢɫɥɨɜɥɸɜɚɧɶ ɚɛɨ ɬɜɟɪɞɠɟɧɶ, ɳɨ ɡɜɨɞɢɬɶɫɹ ɞɨ ɨɩɢɫɭ ɨɛ`єɤɬɿɜ ɬɚ ɡɜ`ɹɡɤɿɜ ɦɿɠ 
ɧɢɦɢ. Ɉɫɨɛɥɢɜɨɫɬɿ ɦɨɜɢ – ɧɚɹɜɧɿɫɬɶ ɩɨɬɭɠɧɨɝɨ ɦɟɯɚɧɿɡɦɭ ɩɨɜɟɪɧɟɧɧɹ, ɹɤɢɣ 
ɞɨɡɜɨɥɹє ɩɨɝɨɞɠɭɜɚɬɢ ɬɚ ɩɟɪɟɩɨɝɨɞɠɭɜɚɬɢ ɰɿɥɶɨɜɿ ɬɜɟɪɞɠɟɧɧɹ ɬɚ ɦɟɯɚɧɿɡɦɭ 
ɜɿɞɫɿɱɤɢ, ɹɤɢɣ ɡɚɛɟɡɩɟɱɭє ɩɪɢɩɢɧɟɧɧɹ ɩɪɨɰɟɫɭ ɩɨɲɭɤɭ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ 
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ɪɨɡɜ’ɹɡɤɿɜ, ɳɨ ɪɨɛɢɬɶ ɰɸ ɦɨɜɭ ɩɨɬɭɠɧɢɦ ɡɚɫɨɛɨɦ ɪɨɡɪɨɛɥɟɧɧɹ ɫɤɥɚɞɧɢɯ  
ɥɨɝɿɱɧɢɯ ɩɪɨɝɪɚɦ. 

Ɇɚɤɪɨɫ. ɉɪɨɝɪɚɦɚ, ɜ ɹɤɿɣ ɪɟɚɥɿɡɨɜɚɧɚ ɿɞɟɹ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɞɢɧɚɦɿɱɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɍ Ʌɿɫɩɿ ɡɚ ɮɨɪɦɨɸ ɰɟ ɜɢɡɧɚɱɟɧɧɹ ɡɛɿɝɚєɬɶɫɹ ɡ ɜɢɡɧɚɱɟɧɧɹɦ ɬɚ 
ɜɢɤɥɢɤɨɦ ɮɭɧɤɰɿʀ DEFUN  ɛɟɡ ɜɢɪɚɯɭɜɚɧɧɹ  ɚɪɝɭɦɟɧɬɿɜ. ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ 
ɜɢɪɚɯɨɜɭєɬɶɫɹ ɬɿɥɨ ɜɢɡɧɚɱɟɧɧɹ (ɟɬɚɩ ɪɨɡɲɢɪɟɧɧɹ), ɚ ɧɚ ɞɪɭɝɨɦɭ ɟɬɚɩɿ 
ɜɢɪɚɯɨɜɭєɬɶɫɹ ɮɨɪɦɚ ɨɬɪɢɦɚɧɚ ɩɪɢ ɪɨɡɲɢɪɟɧɿ, ɳɨ ɣ ɩɨɜɟɪɬɚєɬɶɫɹ ɹɤ 
ɨɫɬɚɬɨɱɧɢɣ ɪɟɡɭɥɶɬɚɬ. 

Ɇɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥь. Ⱥɛɫɬɪɚɤɬɧɚ ɦɨɞɟɥɶ, ɜɿɞɨɛɪɚɠɟɧɚ ɭ ɜɢɝɥɹɞɿ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɜɢɪɚɡɿɜ ɿ ɜɿɞɧɨɲɟɧɶ. ɉɪɢ ɡɚɞɚɧɧɿ ɜɿɞɧɨɲɟɧɶ ɜ ɚɧɚɥɿɬɢɱɧɿɣ 
ɮɨɪɦɿ ɪɨɡɜ`ɹɡɨɤ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɹɜɧɿɣ ɮɨɪɦɿ ɜɿɞɧɨɫɧɨ ɲɭɤɚɧɢɯ ɡɦɿɧɧɢɯ ɹɤ 
ɮɭɧɤɰɿʀ ɜɿɞ ɩɚɪɚɦɟɬɪɿɜ ɦɨɞɟɥɿ ɚɛɨ ɜ ɧɟɹɜɧɿɣ ɮɨɪɦɿ, ɤɨɥɢ ɲɭɤɚɧɿ ɡɦɿɧɧɿ є 
ɮɭɧɤɰɿєɸ ɜɿɞ ɨɞɧɨɝɨ ɚɛɨ ɛɚɝɚɬɶɨɯ ɩɚɪɚɦɟɬɪɿɜ ɦɨɞɟɥɿ. Ⱦɨ ɦɨɞɟɥɟɣ ɰɶɨɝɨ ɤɥɚɫɭ 
ɜɿɞɧɨɫɹɬɶɫɹ ɞɢɮɟɪɟɧɰɿɚɥɶɧɿ, ɿɧɬɟɝɪɚɥɶɧɿ, ɪɿɡɧɢɰɟɜɿ, ɿɦɨɜɿɪɧɿɫɧɿ ɦɨɞɟɥɿ ɬɚ ɿɧɲɿ. 
əɤɳɨ ɧɟ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɬɨɱɧɢɣ ɪɨɡɜ’ɹɡɨɤ ɦɨɞɟɥɿ, ɬɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ 
ɱɢɫɥɨɜɿ ɦɟɬɨɞɢ ɬɚ ɦɟɬɨɞɢ ɤɨɦɩ`ɸɬɟɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ. 

Ɇɨɜɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ɏɨɪɦɚɥɶɧɨ ɜɢɡɧɚɱɟɧɚ ɦɨɜɚ, ɜ ɹɤɿɣ ɤɨɠɟɧ 
ɨɩɟɪɚɬɨɪ ɦɚє ɫɬɪɨɝɨ ɜɢɡɧɚɱɟɧɟ ɡɧɚɱɟɧɧɹ. Ɂɚɫɬɨɫɨɜɭɸɬɶɫɹ ɞɥɹ ɨɩɢɫɭ 
ɚɥɝɨɪɢɬɦɭ ɪɨɡɜ’ɹɡɚɧɧɹ ɬɿєʀ ɚɛɨ ɿɧɲɨʀ ɡɚɞɚɱɿ. 

Ɇɨɞɟɥь. Ɏɿɡɢɱɧɟ, ɦɚɬɟɦɚɬɢɱɧɟ ɚɛɨ ɿɧɲɟ ɥɨɝɿɱɧɟ ɡɨɛɪɚɠɟɧɧɹ ɫɢɫɬɟɦɢ, 
ɨɛ`єɤɬɚ ɚɛɨ ɹɜɢɳɚ. 

ɇɟɨɡɧɚɱɟɧɚ ɡɦɿɧɧɚ. Ɂɦɿɧɧɚ, ɹɤɚ ɜ ɞɚɧɢɣ ɦɨɦɟɧɬ ɧɟ ɩɪɢɣɦɚє ɧɿɹɤɨɝɨ 
ɡɧɚɱɟɧɧɹ. Ɂɚɫɬɨɫɨɜɭєɬɶɫɹ ɭ ɥɨɝɿɱɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɩɪɢ ɩɨɝɨɞɠɟɧɿ ɰɿɥɶɨɜɢɯ 
ɬɜɟɪɞɠɟɧɶ. 

ɉɪɚɜɢɥɨ. Ɍɜɟɪɞɠɟɧɧɹ, ɹɤɟ ɜɫɬɚɧɨɜɥɸє ɡɜ’ɹɡɤɢ ɞɟɹɤɨɝɨ ɮɚɤɬɭ ɡ ɿɧɲɢɦɢ 
ɮɚɤɬɚɦɢ.  

ɉɪɟɞɢɤɚɬ. Ɍɜɟɪɞɠɟɧɧɹ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɡɜ’ɹɡɤɭ (ɜɿɞɧɨɲɟɧɧɹ)  ɦɿɠ 
ɨɛ’єɤɬɚɦɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɚɞɚɧɧɹ ɿɦɟɧɿ ɜɿɞɧɨɲɟɧɧɹ ɬɚ ɨɩɢɫɭ ɣɨɝɨ ɞɨɦɟɧɿɜ. 

ɉɪɨɝɪɚɦɚ. Ɇɟɬɨɞ ɜɢɪɚɯɭɜɚɧɶ, ɜɢɪɚɠɟɧɢɣ ɧɚ ɦɨɜɿ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 
ɉɪɨɞɭɤɰɿɣɧɟ ɩɪɚɜɢɥɨ. ɉɪɚɜɢɥɨ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɟɤɫɩɟɪɬɧɿɣ 

ɫɢɫɬɟɦɿ  ɿ ɝɪɭɧɬɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɚɯ. ɐɟ ɩɪɚɜɢɥɨ ɜɢɡɧɚɱɚє ɱɢ ɡɚɞɨɜɨɥɶɧɹє 
ɨɛ`єɤɬ ɨɩɢɫɭ, ɡɚɞɚɧɨɦɭ ɜ ɫɚɦɨɦɭ ɩɪɚɜɢɥɿ. 

ɉɪɨɥɨɝ (Prolog). Ɇɨɜɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɉɨɯɨɞɢɬɶ ɜɿɞ ɫɤɨɪɨɱɟɧɧɹ ɫɥɿɜ 
"Programming logic" (ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɥɨɝɿɤɢ). ɋɬɪɭɤɬɭɪɚ ɦɨɜɢ 
ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɰɿ ɜɢɪɚɯɭɜɚɧɧɹ ɩɪɟɞɢɤɚɬɿɜ. 

ɉɪɨɰɟɫ. Ɉɩɢɫ ɩɨɜɟɞɿɧɤɢ ɫɢɫɬɟɦɢ ɡɿ  ɜɫɬɚɧɨɜɥɟɧɧɹɦ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ʀʀ 
ɫɬɚɧɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ. 
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Ɋɟɤɭɪɫɿɹ. ȼɥɚɫɬɢɜɿɫɬɶ ɫɬɪɭɤɬɭɪɢ ɚɛɨ ɩɪɚɜɢɥɚ, ɳɨ ɩɨɥɹɝɚє ɭ ɦɨɠɥɢɜɨɫɬɿ 
ɩɨɜɬɨɪɧɨɝɨ ɡɜɟɪɬɚɧɧɹ ɞɨ  ɫɟɛɟ ɨɞɢɧ, ɞɜɚ ɚɛɨ ɛɿɥɶɲɟ ɪɚɡɿɜ. 

S-ɜɢɪɚɡ. Ⱥɬɨɦ ɚɛɨ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɚɬɨɦɿɜ, ɡɚɤɥɸɱɟɧɚ ɜ ɤɪɭɝɥɿ ɞɭɠɤɢ 
(ɫɩɢɫɨɤ). ȿɥɟɦɟɧɬɚɦɢ ɫɩɢɫɤɭ, ɭ ɫɜɨɸ ɱɟɪɝɭ, ɦɨɠɭɬɶ ɛɭɬɢ ɫɩɢɫɤɢ, ɹɤɿ ɜɤɥɚɞɟɧɿ 
ɧɚ ɞɨɜɿɥɶɧɭ ɝɥɢɛɢɧɭ. ɍ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɰɟ єɞɢɧɢɣ ɫɩɨɫɿɛ 
ɩɨɞɚɧɧɹ ɞɚɧɢɯ ɬɚ ɩɪɨɝɪɚɦ. 

ɋɢɧɬɚɤɫɢɱɧɢɣ ɚɧɚɥɿɡ. Ɇɟɬɨɞ ɨɩɪɚɰɸɜɚɧɧɹ ɬɟɤɫɬɿɜ, ɲɥɹɯɨɦ ɚɧɚɥɿɡɭ 
ɫɢɧɬɚɤɫɢɫɭ ɪɟɱɟɧɶ. 

ɋɢɫɬɟɦɚ. ɇɚɛɿɪ ɤɨɦɩɨɧɟɧɬɿɜ, ɨɪɝɚɧɿɡɨɜɚɧɢɯ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɩɟɜɧɢɯ 
(ɡɚɞɚɧɢɯ ɚɛɨ ɭɫɬɚɧɨɜɥɟɧɢɯ) ɮɭɧɤɰɿɣ. 

ɋɩɢɫɨɤ. Ɇɧɨɠɢɧɚ ɜɩɨɪɹɞɤɨɜɚɧɢɯ ɨɛ’єɤɬɿɜ ɞɟɹɤɢɦ ɥɨɝɿɱɧɢɦ ɫɩɨɫɨɛɨɦ. 
Ⱦɥɹ ɩɨɡɧɚɱɟɧɧɹ ɫɩɢɫɤɭ  ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɟɥɟɦɟɧɬ, ɹɤɢɣ ɧɚɡɢɜɚєɬɶɫɹ ɝɨɥɨɜɨɸ 
ɫɩɢɫɤɭ. Ɂɚ ɜɿɞɫɭɬɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɫɩɢɫɨɤ ɧɚɡɢɜɚєɬɶɫɹ ɩɭɫɬɢɦ. ɍ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɞɥɹ ɣɨɝɨ ɩɨɡɧɚɱɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɫɩɟɰɿɚɥɶɧɢɣ ɚɬɨɦ NIL ɚɛɨ ( ). ɍ ɥɨɝɿɱɧɨɦɭ ɩɪɨɝɪɚɦɭɜɚɧɧɿ ɩɭɫɬɢɣ ɫɩɢɫɨɤ 
ɩɨɡɧɚɱɚєɬɶɫɹ [ ]. ȼɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɤɟɪɭɜɚɧɧɹ ɩɪɨɰɟɫɨɦ, ɨɪɝɚɧɿɡɚɰɿʀ ɱɟɪɝ, 
ɮɨɪɦɭɜɚɧɧɹ ɤɨɦɩɚɤɬɧɢɯ ɛɚɡ ɞɚɧɢɯ ɬɚ ɡɧɚɧɶ. 

ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ (ɋɋ). ɋɯɟɦɚ, ɜ ɪɚɦɤɚɯ ɹɤɨʀ ɩɪɨɝɪɚɦɚ ɱɢ ɫɬɪɭɤɬɭɪɚ 
ɩɨɞɚєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɿєɪɚɪɯɿɱɧɨɝɨ ɧɚɛɨɪɭ ɦɨɞɭɥɿɜ ɚɛɨ ɤɨɦɩɨɧɟɧɬ ɫɬɪɭɤɬɭɪɢ.  

Ɍɟɪɦɢ. ɉɪɚɜɢɥɶɧɨ ɩɨɛɭɞɨɜɚɧɿ ɜɢɪɚɡɢ,  ɡɧɚɱɟɧɧɹɦɢ  ɹɤɢɯ є ɨɛ’єɤɬɢ ɬɚ 
ɡɜ’ɹɡɤɢ ɦɿɠ ɧɢɦɢ. ɇɚɩɪɢɤɥɚɞ, ɧɚɡɜɢ ɨɛ’єɤɬɿɜ, ɤɨɦɩɨɧɟɧɬɢ ɪɟɱɟɧɧɹ. 

ɍɡɚɝɚɥьɧɟɧɟ ɩɪɚɜɢɥɨ ɪɟɤɭɪɫɿʀ. Ɇɟɬɨɞ ɩɪɨɝɪɚɦɭɜɚɧɧɿ  ɦɨɜɨɸ ɉɪɨɥɨɝ 
ɩɪɢ ɹɤɨɦɭ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɪɟɤɭɪɫɢɜɧɟ ɩɪɚɜɢɥɨ.  

ɍɧɿɮɿɤɚɰɿɹ. ɉɪɨɰɟɫ, ɹɤɢɣ ɜɢɤɨɧɭє ɫɩɪɨɛɭ ɡɿɫɬɚɜɢɬɢ ɰɿɥɶ ɿɡ 
ɬɜɟɪɞɠɟɧɧɹɦɢ ɛɚɡɢ ɞɚɧɢɯ. 

Ɏɭɧɤɬɨɪ. ȱɦ’ɹ ɫɤɥɚɞɧɨɝɨ ɜɿɞɧɨɲɟɧɧɹ, ɹɤɟ ɜɫɬɚɧɨɜɥɸє ɡɜ’ɹɡɤɢ ɦɿɠ 
ɬɟɪɦɚɦɢ. 

Ɏɭɧɤɰɿɨɧɚɥьɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ.ɋɩɨɫɿɛ ɩɨɛɭɞɨɜɢ ɩɪɨɝɪɚɦ, ɜ ɹɤɢɯ 
єɞɢɧɨɸ ɞɿєɸ є ɜɢɤɥɢɤ ɮɭɧɤɰɿʀ. Ɉɫɧɨɜɧɿ ɪɢɫɚ ɦɨɜɢ – ɩɪɨɫɬɨɬɚ ɥɨɝɿɤɢ 
ɩɨɛɭɞɨɜɢ, ɤɨɦɩɚɤɬɧɿɫɬɶ ɬɪɚɧɫɥɹɬɨɪɚ, ɦɨɠɥɢɜɿɫɬɶ ɩɨɛɭɞɨɜɢ ɫɤɥɚɞɧɢɯ 
ɤɨɧɫɬɪɭɤɰɿɣ ɧɚ ɨɫɧɨɜɿ ɜɤɥɚɞɚɧɧɹ ɮɭɧɤɰɿɣ ɧɚ ɞɨɜɿɥɶɧɭ ɝɥɢɛɢɧɭ (ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɮɭɧɤɰɿɨɧɚɥɿɜ) ɬɚ ɫɚɦɨɜɢɤɥɢɤɿɜ (ɪɟɤɭɪɫɿɣ). 

Ɏɭɧɤɰɿɨɧɚɥ. Ɏɭɧɤɰɿɹ ɜɢɳɨɝɨ ɩɨɪɹɞɤɭ, ɞɟ ɜ ɪɨɥɿ ɚɪɝɭɦɟɧɬɿɜ ɜɢɫɬɭɩɚɸɬɶ 
ɿɧɲɿ ɮɭɧɤɰɿʀ, ɩɪɢɱɨɦɭ ɤɨɦɩɨɡɢɰɿɹ ɮɭɧɤɰɿɣ ɦɨɠɟ ɜɿɞɛɭɜɚɬɢɫɹ ɧɚ ɞɨɜɿɥɶɧɭ 
ɝɥɢɛɢɧɭ. 

Ɏɭɧɤɰɿɹ. ȼɿɞɨɛɪɚɠɟɧɧɹ ɞɟɹɤɨʀ ɦɧɨɠɢɧɢ ɏ, ɹɤɚ є ɨɛɥɚɫɬɸ ɜɢɡɧɚɱɟɧɧɹ 
ɧɚ ɞɟɹɤɭ ɦɧɨɠɢɧɭ Y, ɹɤɚ ɧɚɡɢɜɚєɬɶɫɹ ɨɛɥɚɫɬɸ  ɡɧɚɱɟɧɶ. ɍ Ʌɿɫɩɿ ɜ ɪɨɥɿ ɦɧɨɠɢɧ 

 

 

 

 

 

 

 

 

 

 



415 

ɏ ɿ Y  ɜɢɫɬɭɩɚɸɬɶ ɬɚɤ ɡɜɚɧɿ "ɚɬɨɦɢ" ɬɚ ʀɯ ɤɨɦɩɨɡɢɰɿʀ "ɫɩɢɫɤɢ".  ȼɿɞɨɛɪɚɠɟɧɧɹ 
ɡɚɞɚєɬɶɫɹ ɮɭɧɤɰɿєɸ, ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɫɩɟɰɿɚɥɶɧɢɦɢ ɜɢɪɚɡɚɦɢ. 

ɐɿɥь. ɋɭɤɭɩɧɿɫɬɶ ɩɿɞɰɿɥɟɣ, ɹɤɿ ɧɚɦɚɝɚєɬɶɫɹ ɡɚɞɨɜɨɥɶɧɢɬɢ ɥɨɝɿɱɧɚ 
ɩɪɨɝɪɚɦɚ. ɍ Ɍɭɪɛɨ-ɉɪɨɥɨɡɿ ɛɭɜɚє ɡɨɜɧɿɲɧɶɨɸ ɚɛɨ ɜɧɭɬɪɿɲɧɶɨɸ. 

ɑɚɫɨɜɢɣ ɪɹɞ. Ɋɟɚɥɿɡɚɰɿɹ ɜɢɩɚɞɤɨɜɨɝɨ ɩɪɨɰɟɫɭ, ɹɤɚ є ɪɟɡɭɥɶɬɚɬɨɦ 
ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɜɢɩɚɞɤɨɜɢɦ ɩɪɨɰɟɫɨɦ ɫɬɨɯɚɫɬɢɱɧɨʀ ɿɦɿɬɚɰɿɣɧɨʀ ɦɨɞɟɥɿ ɿ 
ɮɿɤɫɭєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɢɦɿɪɿɜ. 

ɒɬɭɱɧɢɣ ɿɧɬɟɥɟɤɬ. Ƚɚɥɭɡɶ ɡɧɚɧɶ, ɩɨɜ’ɹɡɚɧɚ ɡ ɩɪɨɟɤɬɭɜɚɧɧɹɦ 
ɤɨɦɩ’ɸɬɟɪɧɢɯ ɫɢɫɬɟɦ, ɹɤɿ ɦɚɸɬɶ ɜɥɚɫɬɢɜɨɫɬɿ, ɳɨ ɚɫɨɰɿɸɸɬɶɫɹ ɡ ɪɨɡɭɦɧɨɸ 
ɩɨɜɟɞɿɧɤɨɸ ɥɸɞɢɧɢ. 
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Ⱦɨɞɚɬɨɤ Ⱦ  

ɉɟɪɟɥɿɤ ɨɫɧɨɜɧɢɯ ɜɢɞɚɧь ɚɜɬɨɪɿɜ   

(ɦɨɧɨɝɪɚɮɿʀ, ɩɿɞɪɭɱɧɢɤɢ, ɩɨɫɿɛɧɢɤɢ) 
                                     

 

                                      Ɂ-40. 004.4 

 Ɂɚɹɰь, ȼ. Ɇ. Ɇɟɬɨɞɢ, ɚɥɝɨɪɢɬɦɢ ɬɚ ɩɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ ɞɥɹ 

ɦɨɞɟɥɸɜɚɧɧɹ ɿ ɚɧɚɥɿɡɭ ɞɢɧɚɦɿɤɢ ɫɤɥɚɞɧɢɯ ɨɛ’єɤɬɿɜ ɿ ɫɢɫɬɟɦ ɧɚ 
ɨɫɧɨɜɿ ɞɢɫɤɪɟɬɧɢɯ ɦɨɞɟɥɟɣ : [ɦɨɧɨɝɪɚɮɿɹ] / ȼ. Ɇ. Ɂɚɹɰь. – Ʌьɜɿɜ : 

ɇɨɜɢɣ ɋɜɿɬ-2000, 2009. – 400 ɫ. – (ȼɢɳɚ ɨɫɜɿɬɚ ɜ ɍɤɪɚʀɧɿ). - ISBN 

978-966-418-087-7. ɐɿɧɚ 130 ɝɪɧ. 

ɍ ɦɨɧɨɝɪɚɮɿʀ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɧɨɜɿ ɩɿɞɯɨɞɢ ɞɨ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ 
ɞɢɧɚɦɿɱɧɢɯ ɫɢɫɬɟɦ ɫɤɥɚɞɧɨʀ ɩɪɢɪɨɞɢ, ɨɩɢɫɚɧɨ ɚɥɝɨɪɢɬɦɢ ʀɯ 
ɪɟɚɥɿɡɚɰɿʀ ɬɚ ɪɨɡɪɨɛɥɟɧɨ ɜɿɞɩɨɜɿɞɧɟ ʀɯ  ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ. 

 
 

Ɂɚɹɰь ȼ. Ɇ.  

Ʉɨɞ: 978-617-607-411-3 

ɇɚɜɱɚɥьɧɢɣ ɩɨɫɿɛɧɢɤ. Ʌьɜɿɜ : ȼɢɞɚɜɧɢɰɬɜɨ Ʌьɜɿɜɫьɤɨʀ 
ɩɨɥɿɬɟɯɧɿɤɢ, 2013. 144 ɫ. Ɏɨɪɦɚɬ 170 ɯ 215 ɦɦ. Ɇ'ɹɤɚ 
ɨɛɤɥɚɞɢɧɤɚ. ɐɿɧɚ: 65.00 ɝɪɧ. Weight: 0 ɤɝ 
ȼɢɤɥɚɞɟɧɨ ɨɫɧɨɜɧɿ ɩɨɧɹɬɬɹ, ɦɟɬɨɞɢ ɬɚ ɡɚɫɨɛɢ ɪɨɡɪɨɛɥɟɧɧɹ 

ɤɨɦɩ’ɸɬɟɪɧɢɯ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ (ɄȱɌ) ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɤɨɦɩ’ɸɬɟɪɧɨʀ ɬɟɯɧɿɤɢ, ɹɤɿ ɦɚɸɬɶ ɲɢɪɨɤɟ ɩɪɢɤɥɚɞɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ.  
Ɉɩɢɫɚɧɨ ɜɿɞɨɦɿ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɧɨɜɿ ɩɿɞɯɨɞɢ ɞɨ ɨɰɿɧɤɢ 

ɤɿɥɶɤɨɫɬɿ ɿɧɮɨɪɦɚɰɿʀ. ȼɟɥɢɤɭ ɭɜɚɝɭ ɡɜɟɪɧɭɬɨ ɧɚ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ 
ɲɢɪɨɤɨɝɨ ɤɥɚɫɭ ɫɢɝɧɚɥɿɜ ɹɤ ɨɫɧɨɜɧɢɯ ɧɨɫɿʀɜ ɿɧɮɨɪɦɚɰɿʀ ɬɚ ɩɿɞɯɨɞɢ 

ɞɥɹ ʀɯ ɟɮɟɤɬɢɜɧɨɝɨ ɨɩɪɚɰɸɜɚɧɧɹ. ɇɚɜɟɞɟɧɨ ɤɨɦɩ’ɸɬɟɪɧɭ ɬɟɯɧɨɥɨɝɿɸ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɧɢɯ ɨɛ’єɤɬɿɜ ɭ ɫɟɪɟɞɨɜɢɳɿ Pspiɫe ɬɚ ɜɢɡɧɚɱɟɧɨ ɨɫɨɛɥɢɜɨɫɬɿ ɫɬɜɨɪɟɧɧɹ 
ɫɢɫɬɟɦ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ ɹɤ ɨɫɧɨɜɧɨɝɨ ɫɬɢɦɭɥɭ ɞɥɹ ɪɨɡɪɨɛɥɟɧɧɹ ɄȱɌ.  
Ⱦɥɹ ɫɬɭɞɟɧɬɿɜ, ɳɨ ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɧɚɩɪɹɦɨɦ “Ʉɨɦɩ’ɸɬɟɪɧɿ ɧɚɭɤɢ” ɬɚ “Ʉɨɦɩ’ɸɬɟɪɧɚ 

ɿɧɠɟɧɟɪɿɹ”, ɚ ɬɚɤɨɠ ɞɥɹ ɮɚɯɿɜɰɿɜ ɭ ɝɚɥɭɡɿ ɪɨɡɪɨɛɥɟɧɧɹ ɄȱɌ ɫɬɨɫɨɜɧɨ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ 
ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ. 

 
 
 

519.6(07)           3-40 

Ɂɚɹɰь, ȼ. Ɇ. ɑɢɫɥɨɜɿ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ ɥɿɧɿɣɧɢɯ ɬɚ 
ɧɟɥɿɧɿɣɧɢɯ ɫɢɫɬɟɦ / ȼ. Ɇ. Ɂɚɹɰь, Ȼ. ȼ. Ⱦɭɪɧɹɤ, І. Ɇ. əɜɨɪɫьɤɢɣ ; 

ɆɈɇ ɍɤɪɚʀɧɢ, ɍȺȾ, Ʌьɜɿɜ, ɞɟɪɠ. ɿɧ-ɬ ɧɨɜɿɬɧɿɯ ɬɟɯɧɨɥɨɝɿɣ ɬɚ 
ɭɩɪɚɜɥɿɧɧɹ ɿɦ. ȼ. ɑɨɪɧɨɜɨɥɚ. – Ʌьɜɿɜ : ȼɢɞ-ɜɨ ɍȺȾ 2009. – 236 ɫ.  

ɇɨɦɟɪ ISBN: 966-8450-00-0 ɐɿɧɚ 85 ɝɪɧ.  
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Ɂɚɹɰь, ȼ.Ɇ. Ɏɭɧɤɰɿɣɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ  

/ ȼ. Ɇ. Ɂɚɹɰь /  ID: MB-26456, Ʌьɜɿɜ: ȼɢɞɚɜɧɢɰɬɜɨ: 
Ȼɟɫɤɢɞ Ȼɿɬ, 2002, 160 ɫ. ɇɨɦɟɪ ISBN: 966-8450-00-0 ɐɿɧɚ 45 ɝɪɧ. 

ɍ ɧɚɜɱɚɥɶɧɨɦɭ ɩɨɫɿɛɧɢɤɭ ɜɢɫɜɿɬɥɟɧɿ ɨɫɧɨɜɢ ɮɭɧɤɰɿɣɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɩɪɢɧɰɢɩɢ ɬɚ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɿ ɦɟɬɨɞɢ ɿ ɚɥɝɨɪɢɬɦɢ 
ɩɨɛɭɞɨɜɢ ɮɭɧɤɰɿɣɧɢɯ ɩɪɨɝɪɚɦ. 

 

 

 

 

 (0362) 63-57-31. Ɂɚɹɰь, ȼ.Ɇ. Ⱦɢɫɤɪɟɬɧɿ ɦɨɞɟɥɿ ɤɨɥɢɜɧɢɯ 
ɫɢɫɬɟɦ ɞɥɹ ɚɧɚɥɿɡɭ ʀɯ ɞɢɧɚɦɿɤɢ [Ɍɟɤɫɬ] : ɦɨɧɨɝɪɚɮɿɹ / ȼ. Ɇ. 

Ɂɚɹɰь ; ɪɟɰ.: Ɉ. ȼ. Ʉɢɪɢɥɟɧɤɨ, Ƚ. Ɏ. Ʉɪɢɜɭɥɹ, Ⱥ. Ƚ. Ɋɭɬɤɚɫ, Ɇ. ɋ. 

ɋɹɜɚɜɤɨ, І. Ɇ. əɜɨɪɫьɤɢɣ. — Ʌьɜɿɜ : ɍɤɪ. ɚɤɚɞ. ɞɪɭɤɚɪɫɬɜɚ, 
2011. — 284 ɫ. — ISBN 978-966-322-231-8. ɐɿɧɚ 95 ɝɪɧ.  

ɍ ɦɨɧɨɝɪɚɮɿʀ ɧɚɜɟɞɟɧɨ ɨɫɧɨɜɧɿ ɩɿɞɯɨɞɢ ɞɨ ɩɨɛɭɞɨɜɢ 
ɞɢɫɤɪɟɬɧɢɯ ɦɨɞɟɥɟɣ ɤɨɥɢɜɧɢɯ ɫɢɫɬɟɦ ɿɡ ɜɢɫɨɤɨɸ ɞɨɛɪɨɬɧɿɫɬɸ ɿ 
ɬɪɢɜɚɥɢɦɢ ɩɟɪɟɯɿɞɧɢɦɢ ɩɪɨɰɟɫɚɦɢ, ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ ʀɯ 
ɞɢɧɚɦɿɤɢ, ɜɫɬɚɧɨɜɥɟɧɨ ɧɟɨɛɯɿɞɧɿ ɬɚ ɞɨɫɬɚɬɧɿ ɭɦɨɜɢ ɫɬɿɣɤɨɫɬɿ ɬɚ 
ɩɨɛɭɞɨɜɚɧɨ ɨɛɥɚɫɬɿ ɫɢɧɯɪɨɧɿɡɚɰɿʀ ɦɨɠɥɢɜɢɯ ɞɢɧɚɦɿɱɧɢɯ ɪɟɠɢɦɿɜ 
ɩɪɢ ɞɿʀ ɡɨɜɧɿɲɧɶɨɝɨ ɡɛɭɪɟɧɧɹ.  

Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɦɟɬɨɞɢɤɢ ɨɰɿɧɤɢ ɩɨɯɢɛɤɢ ɨɛɱɢɫɥɟɧɶ ɩɿɞ ɱɚɫ ɩɪɨɜɟɞɟɧɧɹ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ 
ɦɨɞɟɥɸɜɚɧɧɹ ɿ ɜɬɪɚɬ ɩɨɬɭɠɧɨɫɬɿ ɝɟɧɟɪɚɬɨɪɧɢɯ ɫɯɟɦ ɩɪɢ ɡɦɿɧɿ ɪɟɠɢɦɭ ɪɨɛɨɬɢ.  

Ɋɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢ ɩɪɢɲɜɢɞɲɟɧɨɝɨ ɩɨɲɭɤɭ ɭɫɬɚɥɟɧɢɯ ɪɟɠɢɦɿɜ ɭ ɫɢɫɬɟɦɚɯ ɤɨɥɢɜɧɨʀ 
ɩɪɢɪɨɞɢ ɡ ɬɪɢɜɚɥɢɦɢ ɩɟɪɟɯɿɞɧɢɦɢ ɩɪɨɰɟɫɚɦɢ ɬɚ ɜɢɫɨɤɨɸ ɞɨɛɪɨɬɧɿɫɬɸ.  

ɉɨɤɚɡɚɧɨ ɦɨɠɥɢɜɿɫɬɶ ɚɧɚɥɿɡɭ ɤɨɥɢɜɧɢɯ ɫɢɫɬɟɦ, ɳɨ ɨɩɢɫɭɸɬɶɫɹ ɞɢɮɟɪɟɧɰɿɣɧɢɦɢ 
ɪɿɜɧɹɧɧɹɦɢ ɜɢɫɨɤɢɯ ɩɨɪɹɞɤɿɜ ɞɨ ɚɧɚɥɿɡ     ɭ ɧɚɛɨɪɭ ɦɨɞɟɥɟɣ ɞɪɭɝɨɝɨ ɩɨɪɹɞɤɭ ɡɚ ɩɟɜɧɢɯ ɭɦɨɜ. 
Ɉɫɧɨɜɧɿ ɧɚɭɤɨɜɿ ɪɟɡɭɥɶɬɚɬɢ, ɜɢɤɥɚɞɟɧɿ ɜ ɦɨɧɨɝɪɚɮɿʀ, ɚɩɪɨɛɨɜɚɧɨ ɧɚ ɪɟɚɥɶɧɢɯ ɨɛ’єɤɬɚɯ 
ɤɨɥɢɜɧɨʀ ɩɪɢɪɨɞɢ ɬɚ ɫɢɫɬɟɦɚɯ ɡɿ ɫɤɥɚɞɧɨɸ ɞɢɧɚɦɿɤɨɸ.  

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɦɚɸɬɶ ɬɟɨɪɟɬɢɱɧɟ ɿ ɩɪɢɤɥɚɞɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɤɨɥɢɜɧɢɯ ɫɢɫɬɟɦ ɿɡ ɛɚɠɚɧɢɦɢ ɡɚ ɬɨɱɧɿɫɬɸ ɿ ɹɤɿɫɬɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɬɚ ɞɨɫɬɨɜɿɪɧɨʀ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɨɛ’єɤɬɿɜ ɡɿ ɫɤɥɚɞɧɨɸ ɞɢɧɚɦɿɤɨɸ. 

 
 
ɍȾɄ 621.372.061 
ȻȻɄ  ɑ 484 (4ɍɄɊ-4Ʌɶɜ-2ɥ)                     
Ɂ 408. Ɂɚɹɰь ȼ.Ɇ. Ʌɟɜ Ⱥɪɨɧɨɜɢɱ ɋɢɧɢɰьɤɢɣ. ɋɩɨɝɚɞ ɩɪɨ 

ɜɱɢɬɟɥɹ / Ⱥɜɬɨɪ–ɭɩɨɪɹɞɧɢɤ: ȼ. Ɇ. Ɂɚɹɰь, ɞ.ɬ.ɧ, ɩɪɨɮɟɫɨɪ, 

ɚɤɚɞɟɦɿɤ Ⱥɇ ɩɪɢɤɥɚɞɧɨʀ ɪɚɞɿɨɟɥɟɤɬɪɨɧɿɤɢ.–  Ʉɢʀɜ: ȼɢɞɚɜɧɢɰɬɜɨ  
ɇȺɇ ɍɤɪɚʀɧɢ, 2013.№ ISBN 978-966-02-6713-– 172  ɫ. ɐɿɧɚ 65 ɝɪɧ. 

ɍ ɜɢɞɚɧɧɿ ɜɿɞɨɛɪɚɠɟɧɨ ɨɫɧɨɜɧɿ ɟɬɚɩɢ ɠɢɬɬɹ, ɧɚɭɤɨɜɭ, 
ɩɟɞɚɝɨɝɿɱɧɭ ɬɚ ɝɪɨɦɚɞɹɧɫɶɤɭ ɩɨɡɢɰɿɸ ɡɚɫɥɭɠɟɧɨɝɨ ɩɪɨɮɟɫɨɪɚ 
Ʌɶɜɿɜɫɶɤɨɝɨ ɇɚɰɿɨɧɚɥɶɧɨɝɨɍɧɿɜɟɪɫɢɬɟɬɭ ɿɦ. ȱɜɚɧɚ Ɏɪɚɧɤɚ, 
ɡɚɫɥɭɠɟɧɨɝɨ ɞɿɹɱɚ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ ɍɤɪɚʀɧɢ, ɩɪɨɮɟɫɨɪɚ, ɞɨɤɬɨɪɚ 
ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ ɜ ɰɚɪɢɧɿ ɬɟɨɪɟɬɢɱɧɨʀ ɟɥɟɤɬɪɨɪɚɞɿɨɬɟɯɧɿɤɚ, ɚɤɚɞɟɦɿɤɚ 
Ⱥɇ ɉɪɢɤɥɚɞɧɨʀ Ɋɚɞɿɨɟɥɟɤɬɪɨɧɿɤɢ Ʌɟɜɚ Ⱥɪɨɧɨɜɢɱɚ ɋɢɧɢɰɶɤɨɝɨ. 
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Ɂ-411. Ɂɚɹɰь ȼ.Ɇ., Ɂɚɹɰь Ɇ.Ɇ. Ʌɨɝɿɱɧɟ ɿ 
ɮɭɧɤɰɿɨɧɚɥьɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ: ɇɚɜɱɚɥьɧɢɣ ɩɨɫɿɛɧɢɤ. 

Ƚɪɢɮ ɧɚɞɚɧɨ ɆɈɇ ɍɤɪɚʀɧɢ – Ʉɚɦ’ɹɧɟɰь-ɉɨɞɿɥьɫьɤɢɣ : 

ɎɈɉ Ƚɨɪɞɭɤɨɜɚ І. Є., 2016. – 400 ɫ. ISBN 978-617-7381-38-8. 

ȼɚɝɚ 700 ɝɪɚɦ.  ɐɿɧɚ 120 ɝɪɧ.  

ɍ ɩɿɞɪɭɱɧɢɤɭ ɜɢɫɜɿɬɥɟɧɨ ɬɟɨɪɟɬɢɱɧɿ ɨɫɧɨɜɢ ɿ ɩɪɨɝɪɚɦɧɿ 
ɡɚɫɨɛɢ ɥɨɝɿɱɧɨɝɨ ɬɚ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, 
ɧɚɣɟɮɟɤɬɢɜɧɿɲɿ ɦɟɬɨɞɢ ɿ ɚɥɝɨɪɢɬɦɢ ɩɨɛɭɞɨɜɢ ɩɪɨɝɪɚɦ ɦɨɜɨɸ 
ɥɨɝɿɤɢ ɬɚ ɜ ɬɟɪɦɿɧɚɯ ɮɭɧɤɰɿɨɧɚɥɿɜ, ɩɪɢɧɰɢɩɢ ɪɟɚɥɿɡɚɰɿʀ 
ɧɚɣɱɚɫɬɿɲɟ ɜɠɢɜɚɧɢɯ ɥɨɝɿɱɧɢɯ ɬɚ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɪɢɤɥɚɞɧɢɯ 
ɩɪɨɝɪɚɦ.  

ɉɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɫɬɭɞɟɧɬɿɜ, ɹɤɿ ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɫɩɟɰɿɚɥɶɧɨɫɬɹɦɢ ɝɚɥɭɡɿ ɡɧɚɧɶ 12 
“ȱɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ”, ɚ ɬɚɤɨɠ ɦɨɠɟ ɛɭɬɢ ɤɨɪɢɫɧɢɦ ɞɥɹ ɮɚɯɿɜɰɿɜ ɭ ɝɚɥɭɡɿ ɪɨɡɪɨɛɥɟɧɧɹ ɬɚ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɟɤɥɚɪɚɬɢɜɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɫɬɨɫɨɜɧɨ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ ɲɬɭɱɧɨɝɨ 
ɿɧɬɟɥɟɤɬɭ. © Ɂɚɹɰɶ ȼ.Ɇ., Ɂɚɹɰɶ Ɇ.Ɇ., 2016 
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Ɂɚɹɰь ȼ. Ɇ. 
Ɂ -412  Ɇɟɬɨɞɢ ɿ ɡɚɫɨɛɢ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɿɧɮɨɪɦɚɰɿɣɧɢɯ 

ɬɟɯɧɨɥɨɝɿɣ ɜ ɩɪɢɤɥɚɞɧɢɯ ɡɚɫɬɨɫɭɜɚɧɧɹɯ (ɆɁɄІɌ ɉɁ) : 

ɩɿɞɪɭɱɧɢɤ / ȼ. Ɇ. Ɂɚɹɰь. – Ʌьɜɿɜ : ɇȼɎ «ɍɤɪɚʀɧɫьɤɿ 
ɬɟɯɧɨɥɨɝɿʀ»,  ІSBN 978-966-345-315-6, 2017. – 260 ɫ.  

ȼɚɝɚ 500 ɝɪɚɦ. ɐɿɧɚ 90 ɝɪɧ. 

ȼɢɤɥɚɞɟɧɨ ɨɫɧɨɜɧɿ ɩɨɧɹɬɬɹ, ɦɟɬɨɞɢ ɬɚ ɡɚɫɨɛɢ ɪɨɡɪɨɛɥɟɧɧɹ 
ɤɨɦɩ’ɸɬɟɪɧɢɯ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ (ɄȱɌ) ɡɚɫɨɛɚɦɢ 
ɤɨɦɩ’ɸɬɟɪɧɨʀ ɬɟɯɧɿɤɢ, ɳɨ ɦɚє ɲɢɪɨɤɟ ɩɪɢɤɥɚɞɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ.  

Ɉɩɢɫɚɧɨ ɜɿɞɨɦɿ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɧɨɜɿ ɩɿɞɯɨɞɢ ɞɨ ɨɰɿɧɤɢ 
ɤɿɥɶɤɨɫɬɿ ɿɧɮɨɪɦɚɰɿʀ. Ɂɧɚɱɧɭ ɭɜɚɝɭ ɡɜɟɪɧɭɬɨ ɧɚ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ ɲɢɪɨɤɨɝɨ ɤɥɚɫɭ ɫɢɝɧɚɥɿɜ ɹɤ 
ɨɫɧɨɜɧɢɯ ɧɨɫɿʀɜ ɿɧɮɨɪɦɚɰɿʀ ɬɚ ɪɨɡɝɥɹɧɭɬɨ ɩɿɞɯɨɞɢ ɞɨ ʀɯ ɟɮɟɤɬɢɜɧɨɝɨ ɨɩɪɚɰɸɜɚɧɧɹ. ɇɚɜɟɞɟɧɨ 
ɤɨɦɩ’ɸɬɟɪɧɭ ɬɟɯɧɨɥɨɝɿɸ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɧɢɯ ɨɛ’єɤɬɿɜ ɭ ɫɟɪɟɞɨɜɢɳɿ 
Pspiɫe ɬɚ ɜɢɡɧɚɱɟɧɨ ɨɫɨɛɥɢɜɨɫɬɿ ɫɬɜɨɪɟɧɧɹ ɫɢɫɬɟɦ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ ɹɤ ɨɫɧɨɜɧɨɝɨ ɫɬɢɦɭɥɭ 
ɞɥɹ ɪɨɡɪɨɛɥɟɧɧɹ ɄȱɌ.  

ɋɮɨɪɦɨɜɚɧɨ ɜɢɦɨɝɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɤɭɪɫɨɜɢɯ ɩɪɨɟɤɬɿɜ ɬɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ. ɇɚɜɟɞɟɧɨ 
ɡɪɚɡɤɢ ɜɢɤɨɧɚɧɢɯ ɤɭɪɫɨɜɢɯ ɩɪɨɟɤɬɿɜ. ɍ ɞɨɞɚɬɤɭ ɧɚɜɟɞɟɧɨ ɨɫɧɨɜɧɿ ɜɢɡɧɚɱɟɧɧɹ. 

ɉɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɫɬɭɞɟɧɬɿɜ, ɳɨ ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɧɚɩɪɹɦɨɦ «Ʉɨɦɩ’ɸɬɟɪɧɿ ɧɚɭɤɢ», 
«Ʉɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ», «ɉɪɨɝɪɚɦɧɚ ɿɧɠɟɧɟɪɿɹ», ɚ ɬɚɤɨɠ ɦɨɠɟ ɛɭɬɢ ɤɨɪɢɫɧɢɦ ɞɥɹ 
ɮɚɯɿɜɰɿɜ ɭ ɝɚɥɭɡɿ ɪɨɡɪɨɛɥɟɧɧɹ ɄȱɌ ɫɬɨɫɨɜɧɨ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ ɬɚ 
ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ.  
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«Ʉɨɦɩ’ɸɬɟɪɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɬɚ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ ɿ 
ɬɟɯɧɨɥɨɝɿɣ»: ɡɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰь (ɬɟɡɢ ɞɨɩɨɜɿɞɟɣ ɿ ɜɢɛɪɚɧɿ ɫɬɚɬɬɿ) III ȼɫɟɭɤɪɚʀɧɫьɤɨʀ 
ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨʀ ɤɨɧɮ., ɦ. Ɋɿɜɧɟ, 28 ɜɟɪɟɫɧɹ – 30 ɜɟɪɟɫɧɹ 2017 ɪ. – Ɋɿɜɧɟ: 
ɇɚɰɿɨɧɚɥьɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 2017. – 234 c. 
ISBN 978-966-345-318-7 

 

ɇȺɐȱɈɇȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ ȼɈȾɇɈȽɈ ɏɈɁəɃɋɌȼȺ ɂ 
ɉɊɂɊɈȾɈɂɋɉɈɅɖɁɈȼȺɇɂə (ɍɤɪɚɢɧɚ, Ɋɨɜɧɨ) 

ɆȿɀȾɍɇȺɊɈȾɇȺə ȺɄȺȾȿɆɂə ɇȺɍɄ ɉɊɂɄɅȺȾɇɈɃ ɊȺȾɂɈɗɅȿɄɌɊɈɇɂɄɂ 
(ɍɤɪɚɢɧɚ, ɏɚɪɶɤɨɜ) 

ɍɇɂȼȿɊɋɂɌȿɌ ɇȺɍɄɂ ɢ ɌȿɏɇɈɅɈȽɂɃ (ɉɨɥɶɲɚ, Ȼɢɞɝɨɳ) 
 

III ȼɫɟɭɤɪɚɢɧɫɤɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ 
«ɄɈɆɉɖɘɌȿɊɇɈȿ ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɂ ɉɊɈȽɊȺɆɆɇɈȿ ɈȻȿɋɉȿɑȿɇɂȿ 

ɂɇɎɈɊɆȺɐɂɈɇɇɕɏ ɋɂɋɌȿɆ ɂ ɌȿɏɇɈɅɈȽɂɃ» (ɄɆɉɈ-2017), 
ɩɨɫɜɹɳɟɧɧɚɹ ɩɚɦɹɬɢ ɩɪɨɮɟɫɫɨɪɚ, ɞɨɤɬɨɪɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, 

ɡɚɫɥɭɠɟɧɧɨɝɨ ɞɟɹɬɟɥɹ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ ɍɤɪɚɢɧɵ, ɡɚɫɥɭɠɟɧɧɨɝɨ ɩɪɨɮɟɫɫɨɪɚ 
Ʌɇɍ ɢɦ. ɂ. Ɏɪɚɧɤɨ ɋɢɧɢɰɤɨɝɨ Ʌɶɜɚ Ⱥɪɨɧɨɜɢɱɚ 

 
28–30 ɫɟɧɬɹɛɪɹ 2017, ɝ. Ɋɨɜɧɨ, ɍɤɪɚɢɧɚ 
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Ɉɪɝɚɧɿɡɚɰɿɣɧɢɣ ɤɨɦɿɬɟɬ ɤɨɧɮɟɪɟɧɰɿʀ: 
 
Ɂɚɹɰь ȼɚɫɢɥь Ɇɢɯɚɣɥɨɜɢɱ (ɫɩɿɜɝɨɥɨɜɚ) – ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ, ɩɪɟɡɢɞɟɧɬ Ʌьɜɿɜɫьɤɨɝɨ 

ɜɿɞɞɿɥɟɧɧɹ Ɇɿɠɧɚɪɨɞɧɨʀ ɚɤɚɞɟɦɿʀ ɧɚɭɤ ɩɪɢɤɥɚɞɧɨʀ ɪɚɞɿɨ- ɟɥɟɤɬɪɨɧɿɤɢ, ɚɤɚɞɟɦɿɤ ɆȺɇ 

ɉɊȿ (ɍɤɪɚʀɧɚ, ɇɍȼȽɉ, ɦ. Ɋɿɜɧɟ); 
Ɍɚɞɟєɜ ɉɟɬɪɨ Ɉɥɟɤɫɚɧɞɪɨɜɢɱ (ɫɩɿɜɝɨɥɨɜɚ) – ɞ.ɩɟɞ.ɧ., ɩɪɨɮɟɫɨɪ, ɞɢɪɟɤɬɨɪ ȱɧɫɬɢɬɭɬɭ 

ȺɄɈɌ (ɍɤɪɚʀɧɚ, ɇɍȼȽɉ, ɦ. Ɋɿɜɧɟ); 
Ʉɪɭɥɿɤɨɜɫьɤɢɣ Ȼɨɪɢɫ Ȼɨɪɢɫɨɜɢɱ (ɡɚɫɬɭɩɧɢɤ ɝɨɥɨɜɢ) – ɤ.ɮ.-ɦ.ɧ., ɞɨɰɟɧɬ, ɡɚɜɿɞɭɜɚɱ 

ɤɚɮɟɞɪɢ ɈɌ (ɍɤɪɚʀɧɚ, ɇɍȼȽɉ, ɦ. Ɋɿɜɧɟ); 
Ɂɭɛɢɤ Ʌɸɞɦɢɥɚ ȼɨɥɨɞɢɦɢɪɿɜɧɚ (ɜɱɟɧɢɣ ɫɟɤɪɟɬɚɪ) – ɤ.ɩɟɞ.ɧ., ɫɬ. ɜɢɤɥ. (ɍɤɪɚʀɧɚ, 

ɇɍȼȽɉ, ɦ. Ɋɿɜɧɟ); 
ȼɚɫɢɥɟɰь ɋɜɹɬɨɫɥɚɜ ȼɨɥɨɞɢɦɢɪɨɜɢɱ – ɞ.ɬ.ɧ., ɞɨɰɟɧɬ (ɍɤɪɚʀɧɚ, ɇɍȼȽɉ, ɦ. Ɋɿɜɧɟ); 
Ⱦɪɟɜɟɰьɤɢɣ ȼɨɥɨɞɢɦɢɪ ȼɨɥɨɞɢɦɢɪɨɜɢɱ –  ɞ.ɬ.ɧ.,  ɩɪɨɮɟɫɨɪ  (ɍɤɪɚʀɧɚ,  ɇɍȼȽɉ,  ɦ. 

Ɋɿɜɧɟ); 
Ɇɚɪɬɢɧɸɤ ɉɟɬɪɨ Ɇɢɤɨɥɚɣɨɜɢɱ – ɞ.ɬ.ɧ., ɞɨɰɟɧɬ (ɍɤɪɚʀɧɚ, ɇɍȼȽɉ, ɦ. Ɋɿɜɧɟ); 
ɋɚɮɨɧɢɤ Ⱥɧɞɪɿɣ ɉɟɬɪɨɜɢɱ – ɞ.ɬ.ɧ., ɞɨɰɟɧɬ (ɍɤɪɚʀɧɚ, ɇɍȼȽɉ, ɦ. Ɋɿɜɧɟ); 
Ɍɭɥɚɲɜɿɥɿ ɘɪɿɣ Ƀɨɫɨɩɨɜɢɱ – ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ, ɇɍȼȽɉ, ɦ. Ɋɿɜɧɟ); 
Ɍɭɪɛɚɥ ɘɪɿɣ ȼɚɫɢɥьɨɜɢɱ – ɞ.ɬ.ɧ., ɞɨɰɟɧɬ (ɍɤɪɚʀɧɚ, ɇɍȼȽɉ, ɦ. Ɋɿɜɧɟ); 
əɜɨɪɫьɤɢɣ Іɝɨɪ Ɇɢɤɨɥɚɣɨɜɢɱ – ɞ.ɮ.-ɦ.ɧ., ɩɪɨɮɟɫɨɪ, ɚɤɚɞɟɦɿɤ ɆȺɇ ɉɊȿ (ɍɤɪɚʀɧɚ, 

ɎɆȱ ɇȺɇɍ ɿɦ. Ƚ. ȼ. Ʉɚɪɩɟɧɤɚ, ɦ. Ʌɶɜɿɜ). 
ɋɟɤɪɟɬɚɪɿɚɬ ɤɨɧɮɟɪɟɧɰɿʀ: 
ɇɚɡɚɪɭɤ ȼɿɬɚɥɿɣ – ɤ.ɬ.ɧ., ɫɬɚɪɲɢɣ ɜɢɤɥɚɞɚɱ ɤɚɮɟɞɪɢ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ 

ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ (ɤɟɪɿɜɧɢɤ 
ɫɟɤɪɟɬɚɪɿɚɬɭ); 

Zakrzewski Zbigniew – dr inĪ., ɚɞ’ɸɧɤɬ ɍɧɿɜɟɪɫɢɬɟɬɭ ɉɪɢɪɨɞɧɢɱɨ-Ɍɟɯɧɨɥɨɝɿɱɧɨɝɨ,  
ɦ. Ȼɢɞɝɨɳ, ɉɨɥɶɳɚ (ɡɚ ɡɝɨɞɨɸ); 

Ɂɚɹɰь Ⱥɧɬɨɧɿɧɚ – ɫɢɫɬɟɦɧɢɣ ɩɪɨɝɪɚɦɿɫɬ  ɡ  ɬɟɫɬɭɜɚɧɧɹ  ɹɤɨɫɬɿ  ɩɪɨɝɪɚɦɧɢɯ ɩɪɨɞɭɤɬɿɜ 
ɮɿɪɦɢ SoftServe, ɦ. Ʌɶɜɿɜ (ɡɚ ɡɝɨɞɨɸ); 

Ɇɨɦɨɬɨɤ Ƚɚɥɢɧɚ – ɫɬɚɪɲɢɣ ɿɧɠɟɧɟɪ ɤɚɮɟɞɪɢ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ ɇɚɰɿɨɧɚɥɶɧɨɝɨ 
ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ; 

ɒɚɬɧɢɣ ɋɟɪɝɿɣ – ɫɬɚɪɲɢɣ ɜɢɤɥɚɞɚɱ ɤɚɮɟɞɪɢ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ ɇɚɰɿɨɧɚɥɶɧɨɝɨ 
ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ. 

 
ɇɚɭɤɨɜɢɣ ɤɨɨɪɞɢɧɚɬɨɪ ɤɨɧɮɟɪɟɧɰɿʀ ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ Ɂɚɹɰь ȼ. Ɇ. 

 
 
 

Iȱȱ ȼɫɟɭɤɪɚʀɧɫɶɤɚ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ 

ɄɈɆɉ’ɘɌȿɊɇȿ ɆɈȾȿɅɘȼȺɇɇə ɌȺ ɉɊɈȽɊȺɆɇȿ 

ɁȺȻȿɁɉȿɑȿɇɇə ІɇɎɈɊɆȺɐІɃɇɂɏ ɋɂɋɌȿɆ І ɌȿɏɇɈɅɈȽІɃ ɄɆɉɁ – 2017 

ɁȻІɊɇɂɄ ɇȺɍɄɈȼɂɏ ɉɊȺɐɖ 

(ɌȿɁɂ ȾɈɉɈȼІȾȿɃ І ȼɂȻɊȺɇІ ɋɌȺɌɌІ) 
Ɋɿɜɧɟ, 28 ɜɟɪɟɫɧɹ – 30 ɜɟɪɟɫɧɹ 2017 ɪ. 

ɇɚɭɤɨɜɢɣ ɪɟɞɚɤɬɨɪ ɿ ɜɿɞɩɨɜɿɞɚɥьɧɢɣ ɡɚ ɜɢɩɭɫɤ ȼ. Ɇ. Ɂɚɹɰь 
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ɇȺɐȱɈɇȺɅɖɇɂɃ ɍɇȱȼȿɊɋɂɌȿɌ ȼɈȾɇɈȽɈ ȽɈɋɉɈȾȺɊɋɌȼȺ ɌȺ 
ɉɊɂɊɈȾɈɄɈɊɂɋɌɍȼȺɇɇə 

ɆȱɀɇȺɊɈȾɇȺ ȺɄȺȾȿɆȱə ɇȺɍɄ ɉɊɂɄɅȺȾɇɈȲ 
ɊȺȾȱɈȿɅȿɄɌɊɈɇȱɄɂ 

 
 

IІІ ǪșеțкȘȈȮȕșькȈ ȕȈțкȖвȖ-ȗȘȈкȚиȟȕȈ 

кȖȕȜеȘеȕȞȭя 

 

«ǲǶǴǷ’ȆǺǭǸǵǭ ǴǶǬǭǳȆǪǨǵǵȇ ǺǨ 

ǷǸǶǫǸǨǴǵǭ ǯǨǩǭǯǷǭǿǭǵǵȇ ІǵǼǶǸǴǨǾІǱǵǰǽ 

ǹǰǹǺǭǴ І ǺǭǽǵǶǳǶǫІǱ» (ǲǴǷǯ-2017) 

ɩɪɢɫɜɹɱɟɧɚ ɩɚɦ’ɹɬɿ ɩɪɨɮɟɫɨɪɚ, ɞɨɤɬɨɪɚ 
ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɡɚɫɥɭɠɟɧɨɝɨ ɞɿɹɱɚ ɧɚɭɤɢ ɿ 

ɬɟɯɧɿɤɢ ɍɤɪɚʀɧɢ, ɡɚɫɥɭɠɟɧɨɝɨ ɩɪɨɮɟɫɨɪɚ Ʌɇɍ 
ɿɦɟɧɿ ȱɜɚɧɚ Ɏɪɚɧɤɚ 

ɋɢɧɢɰɶɤɨɝɨ Ʌɟɜɚ Ⱥɪɨɧɨɜɢɱɚ 
 
ɡɚ ɩɿɞɬɪɢɦɤɢ: ɌɡɈȼ «Ɍɟɯɧɿɤɚ 
ɞɥɹ   ɛɿɡɧɟɫɭ» 

 

Ǹȭвȕе 
28 веȘеșȕя – 30 веȘеșȕя 2017 Ș. 

 

 

 

 

 

 

 

 

 

 



ɇɚɜɱɚɥɶɧɟ ɜɢɞɚɧɧɹ 
 

Ɂɚɹɰɶ ȼɚɫɢɥɶ Ɇɢɯɚɣɥɨɜɢɱ 
Ɂɚɹɰɶ Ɇɚɪɿɹ Ɇɢɯɚɣɥɿɜɧɚ 

 

 

 

ɅɈȽІɑɇȿ І ɎɍɇɄɐІɈɇȺɅЬɇȿ ɉɊɈȽɊȺɆɍȼȺɇɇə. 

ɋɂɋɌȿɆɇɂɃ ɉІȾɏІȾ 

 
ɉɿɞɪɭɱɧɢɤ 

 
 

Ⱦɪɭɤɭєɬɶɫɹ ɜ ɚɜɬɨɪɫɶɤɿɣ ɪɟɞɚɤɰɿʀ 
 

               Ɍɟɯɧɿɱɧɢɣ ɪɟɞɚɤɬɨɪ                             Ƚɚɥɢɧɚ ɋɿɦɱɭɤ 
     Ʉɨɪɟɤɬɨɪ                                             Ⱥɧɬɨɧɿɧɚ Ɂɚɹɰɶ 
    Ʉɨɦɩ’ɸɬɟɪɧɚ ɜɟɪɫɬɤɚ               Ɇɚɪɿɹ Ɂɚɹɰɶ 

 
      
 
 
 
 
 
 
 
 

ɉɿɞɩɢɫɚɧɨ ɞɨ ɞɪɭɤɭ 28.04.2017 ɪ. Ɏɨɪɦɚɬ 60×84 1/16. 

ɍɦ.-ɞɪɭɤ. ɚɪɤ. 24,5. Ɉɛɥ.-ɜɢɞ. ɚɪɤ. 27,3.  
Ɍɢɪɚɠ 500 ɩɪɢɦ. Ɂɚɦ. № 5347. 

 
ȼɢɞɚɜɟɰɶ ɿ ɜɢɝɨɬɨɜɥɸɜɚɱ 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ  

ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ 
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 33028. 

 

ɋɜɿɞɨɰɬɜɨ ɩɪɨ ɜɧɟɫɟɧɧɹ ɫɭɛ’єɤɬɚ ɜɢɞɚɜɧɢɱɨʀ ɫɩɪɚɜɢ ɞɨ ɞɟɪɠɚɜɧɨɝɨ ɪɟєɫɬɪɭ 
ɜɢɞɚɜɰɿɜ, ɜɢɝɨɬɿɜɧɢɤɿɜ ɿ ɪɨɡɩɨɜɫɸɞɠɭɜɚɱɿɜ ɜɢɞɚɜɧɢɱɨʀ ɩɪɨɞɭɤɰɿʀ  

Ɋȼ № 31 ɜɿɞ 26.04.2005 ɪ. 
 

 

 

 

 

 

 

 

 

 

 

 


