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УȾɄ η1β.ηηθ 

Ɉɛ ɢɞɟɚɥɚɯ ɩɨɥɭɤɨɥɟɰ ɧɟɩɪɟɪɵɜɧɵɯ 

ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ ɫ max-ɫɥɨɠɟɧɢɟɦ 

ɒɢɪɨɤɨɜ Ⱦ. ȼ. 
ȼɹɬɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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Шɢɪɨɤɨɜ Ⱦ. ȼ. Ɉɛ ɢɞɟɚɥɚɯ ɩɨɥɭɤɨɥɟɰ ɧɟɩɪɟɪɵɜɧɵɯ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ ɫ max-ɫɥɨɠɟɧɢɟɦ. 
ɋɮɨɪɦɭɥɢɪɨɜɚɧ ɤɪɢɬɟɪɢɣ ɫɚɦɨɢɧɴɟɤɬɢɜɧɨɝɨ ɩɨ Ȼɷɪɭ ɩɨɥɭɤɨɥɶɰɚ ɜɫɟх ɧɟɩɪɟɪɵɜɧɵх ɧɟɨɬɪɢɰɚɬɟɥɶɧɵх 
ɮɭɧɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɵх ɧɚ ɬɢхɨɧɨɜɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɏ, ɫ ɨɛɵɱɧɨɣ ɨɩɟɪɚɰɢɟɣ ɭɦɧɨɠɟɧɢɹ ɮɭɧɤɰɢɣ ɢ 
ɨɩɟɪɚɰɢɟɣ max-ɫɥɨɠɟɧɢɹ. Ɉɩɢɫɚɧɨ ɫɬɪɨɟɧɢɟ ɱɢɫɬɵх ɢ ɢɧɴɟɤɬɢɜɧɵх ɩɨ Ȼɷɪɭ ɢɞɟɚɥɨɜ ɞɚɧɧɨɝɨ 
ɩɨɥɭɤɨɥɶɰɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɨɥɭɤɨɥɶɰɨ ɧɟɩɪɟɪɵɜɧɵх ɧɟɨɬɪɢɰɚɬɟɥɶɧɵх ɮɭɧɤɰɢɣ, ɫɚɦɨɢɧɴɟɤɬɢɜɧɨɟ ɩɨ Ȼɷɪɭ 
ɩɨɥɭɤɨɥɶɰɨ, ɱɢɫɬɵɣ ɢɞɟɚɥ, ɢɧɴɟɤɬɢɜɧɵɣ ɩɨ Ȼɷɪɭ ɢɞɟɚɥ. 
 

ȼɜɟɞɟɧɢɟ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ 
ɢɡɭɱɟɧɵ ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ) ɜɫɟɯ ɧɟɩɪɟɪɵɜɧɵɯ 
ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɧɚ 
ɬɨɩɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ ɏ, ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɛɵɱɧɵɯ ɨɩɟɪɚɰɢɣ ɫɥɨɠɟɧɢɹ ɢ ɭɦɧɨɠɟɧɢɹ 
ɮɭɧɤɰɢɣ Д1, β, γЖ. ȼ ɫɬɚɬɶɹɯ ɚɜɬɨɪɚ Д4, ηЖ 
ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ 
ɢɞɟɚɥɨɜ ɬɚɤɢɯ ɩɨɥɭɤɨɥɟɰ, ɜ ɱɚɫɬɧɨɫɬɢ ɨɩɢɫɚɧɨ 
ɫɬɪɨɟɧɢɟ ɱɢɫɬɵɯ ɢ ɢɧɴɟɤɬɢɜɧɵɯ ɩɨ Ȼɷɪɭ 
ɢɞɟɚɥɨɜ. ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɪɚɛɨɬɟ 
ɪɚɫɫɦɚɬɪɢɜɚюɬɫɹ ɚɧɚɥɨɝɢɱɧɵɟ ɫɜɨɣɫɬɜɚ ɢɞɟɚɥɨɜ 
ɩɨɥɭɤɨɥɟɰ ɫ ɬɟɦ ɠɟ ɦɧɨɠɟɫɬɜɨɦ ɮɭɧɤɰɢɣ, ɫ 
ɨɛɵɱɧɨɣ ɨɩɟɪɚɰɢɟɣ ɭɦɧɨɠɟɧɢɹ ɮɭɧɤɰɢɣ ɢ 
ɨɩɟɪɚɰɢɟɣ ɫɥɨɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɪɚɜɟɧɫɬɜɨɦ  

 )(),(max))(( xgxfxgf   

ɩɪɢ ɜɫɟɯ х  ɏ, ɢ ɧɚɡɵɜɚɟɦɨɣ max-

ɫɥɨɠɟɧɢɟɦ. Ɍɚɤɨɟ ɩɨɥɭɤɨɥɶɰɨ ɨɛɨɡɧɚɱɚɟɬɫɹ 
ɋ

(ɏ). ȼɜɟɞɟɧɧɚɹ ɨɩɟɪɚɰɢɹ ɫɨɜɩɚɞɚɟɬ ɫ 
ɨɩɟɪɚɰɢɟɣ ɜɡɹɬɢɹ ɬɨɱɧɨɣ ɜɟɪɯɧɟɣ ɝɪɚɧɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɬɨɱɟɱɧɨɝɨ 
ɩɨɪɹɞɤɚ ɧɚ ɦɧɨɠɟɫɬɜɟ ɮɭɧɤɰɢɣ. 

Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɩɨɥɭɤɨɥɟɰ ɢɡɥɨɠɟɧɵ ɜ 
ɤɧɢɝɟ Ⱦɠ. Ƚɨɥɚɧɚ ДθЖ. ɂɡ ɷɬɨɝɨ ɢɫɬɨɱɧɢɤɚ ɦɵ 
ɛɟɪɟɦ ɡɚ ɨɫɧɨɜɭ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɥɭɤɨɥɶɰɚ, 
ɢɡɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɹ, ɱɬɨ ɜ ɩɨɥɭɤɨɥɶɰɟ 
ɫɨɞɟɪɠɢɬɫɹ ɟɞɢɧɢɰɚ, ɬɨ ɟɫɬɶ ɧɟɣɬɪɚɥɶɧɵɣ ɩɨ 
ɭɦɧɨɠɟɧɢю ɷɥɟɦɟɧɬ. Ɋɹɞ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɨɧɹɬɢɣ ɢ ɭɬɜɟɪɠɞɟɧɢɣ ɨ 
ɩɨɥɭɤɨɥɶɰɚɯ ɛɭɞɟɦ ɛɪɚɬɶ ɢɡ ɢɫɬɨɱɧɢɤɚ [7]. 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɩɨɥɭɤɨɥɶɰɚ ɋ+
(ɏ) ɢ ɋ

(ɏ) 

ɤɨɦɦɭɬɚɬɢɜɧɵ, ɬɨ ɟɫɬɶ ɤɨɦɦɭɬɚɬɢɜɧɚ ɢɯ 
ɨɩɟɪɚɰɢɹ ɭɦɧɨɠɟɧɢɹ, ɩɨɥɭɤɨɥɶɰɨ ɋ

(ɏ) 

ɚɞɞɢɬɢɜɧɨ ɢɞɟɦɩɨɬɟɧɬɧɨ, ɚ ɩɨɥɭɤɨɥɶɰɨ ɋ+
(ɏ) 

ɚɞɞɢɬɢɜɧɨ ɫɨɤɪɚɬɢɦɨ. 
ȼ ɭɩɨɦɹɧɭɬɵɯ ɜɵɲɟ ɫɬɚɬɶɹɯ ɨ 

ɩɨɥɭɤɨɥɶɰɚɯ ɋ+
(ɏ) ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɢɪɚɟɬɫɹ ɧɚ ɦɟɬɨɞ ɫɨɨɬɜɟɬɫɬɜɢɣ 
ɦɟɠɞɭ ɢɞɟɚɥɚɦɢ ɚɞɞɢɬɢɜɧɨ ɫɨɤɪɚɬɢɦɨɝɨ 
ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ) ɢ ɢɞɟɚɥɚɦɢ ɟɝɨ ɤɨɥɶɰɚ 
ɪɚɡɧɨɫɬɟɣ ɋ(ɏ), ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɜɫɟɯ ɧɟɩɪɟɪɵɜɧɵɯ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɡɧɚɱɧɵɯ ɮɭɧɤɰɢɣ. Ⱦɥɹ ɩɨɥɭɤɨɥɶɰɚ 
ɋ

(ɏ) ɩɨɞɨɛɧɨɝɨ ɦɟɬɨɞɚ ɧɟɬ. Ɉɞɧɚɤɨ 
ɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɪɹɞ ɪɚɫɫɭɠɞɟɧɢɣ ɩɪɢ 
ɞɨɤɚɡɚɬɟɥɶɫɬɜɟ ɚɧɚɥɨɝɢɱɧɵɯ ɮɚɤɬɨɜ ɞɥɹ ɤɨɥɶɰɚ 
ɋ(ɏ) ɦɨɠɧɨ ɩɟɪɟɧɟɫɬɢ ɧɚ ɩɨɥɭɤɨɥɶɰɨ ɋ

(ɏ). 

Ɉɛɨɫɧɨɜɚɧɢɟ ɦɧɨɝɢɯ ɩɪɟɞɥɨɠɟɧɢɣ ɩɟɪɟɧɨɫɢɬɫɹ 
ɛɟɡ ɢɡɦɟɧɟɧɢɣ, ɩɨɷɬɨɦɭ ɜ ɧɟɤɨɬɨɪɵɯ ɦɟɫɬɚɯ 
ɧɚɲɟɣ ɫɬɚɬɶɢ ɩɪɢɜɟɞɟɦ ɥɢɲɶ ɫɯɟɦɵ 
ɞɨɤɚɡɚɬɟɥɶɫɬɜ, ɢɥɥюɫɬɪɢɪɭɹ ɩɪɢ ɷɬɨɦ ɜɜɨɞɢɦɵɟ 
ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɩɨɤɚɡɵɜɚɹ ɥɨɝɢɤɭ ɪɚɫɫɭɠɞɟɧɢɣ. 
Ɍɟ ɭɬɜɟɪɠɞɟɧɢɹ, ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɤɨɬɨɪɵɯ ɜ 
ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɨɬɫɭɬɫɬɜɭюɬ, ɩɨɥɧɨɫɬɶю 
ɩɨɜɬɨɪɹюɬ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɫɨɨɬɜɟɬɫɬɜɭюɳɢɯ 
ɭɬɜɟɪɠɞɟɧɢɣ ɢɡ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɪɚɛɨɬ. Ƚɨɜɨɪɹ ɨ 
ɩɨɥɭɤɨɥɶɰɟ ɋ

(ɏ) ɜɟɡɞɟ ɧɢɠɟ ɛɭɞɟɦ ɫɱɢɬɚɬɶ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɏ ɬɢɯɨɧɨɜɫɤɢɦ. 

Оɫɧɨɜɧɵɟ ɨɩɪɟɞɟɥɟɧɢя ɢ 
ɩɪɨɫɬɟɣɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɨɛ ɢɞɟɚɥɚɯ 
ɩɨɥɭɤɨɥɟɰ ɋ(ɏ) 

ɉɭɫɬɶ S – ɩɪɨɢɡɜɨɥɶɧɨɟ ɩɨɥɭɤɨɥɶɰɨ. ȼ 
ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɛɨɡɧɚɱɢɦ ɚɞɞɢɬɢɜɧɭю ɨɩɟɪɚɰɢю 
ɨɛɵɱɧɵɦ ɡɧɚɤɨɦ +. ɇɟɩɭɫɬɨɟ ɩɨɞɦɧɨɠɟɫɬɜɨ I 

ɩɨɥɭɤɨɥɶɰɚ S ɧɚɡɵɜɚɟɬɫɹ ɩɪɚɜɵɦ ɢɞɟɚɥɨɦ ɷɬɨɝɨ 
ɩɨɥɭɤɨɥɶɰɚ, ɟɫɥɢ ɞɥɹ ɥюɛɵɯ ɷɥɟɦɟɧɬɨɜ a, b  I, 

s  S ɷɥɟɦɟɧɬɵ a + b ɢ as ɬɚɤɠɟ ɩɪɢɧɚɞɥɟɠɚɬ I. 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɥɟɜɵɣ ɢɞɟɚɥ 
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(ɜɦɟɫɬɨ ɷɥɟɦɟɧɬɚ as ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɷɥɟɦɟɧɬ sɚ). 

Ɍɚɤ ɤɚɤ ɧɚɫ ɢɧɬɟɪɟɫɭюɬ ɜ ɨɫɧɨɜɧɨɦ 
ɤɨɦɦɭɬɚɬɢɜɧɵɟ ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ) ɢ ɋ
(ɏ), ɜ ɧɢɯ 

ɩɨɧɹɬɢɹ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɢɞɟɚɥɨɜ ɫɨɜɩɚɞɚюɬ. 
Ⱦɚɜɚɹ ɨɛɳɢɟ ɩɨɥɭɤɨɥɶɰɟɜɵɟ ɨɩɪɟɞɟɥɟɧɢɹ, ɛɭɞɟɦ 
ɫɱɢɬɚɬɶ ɢɞɟɚɥɵ ɩɪɚɜɵɦɢ. 

Ɂɚɦɟɬɢɦ, ɱɬɨ ɩɨɥɭɤɨɥɶɰɚ ɋ+
(ɏ) ɢ ɋ

(ɏ) 

ɢɦɟюɬ ɨɞɢɧɚɤɨɜɭю ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɭю 
ɫɬɪɭɤɬɭɪɭ. Ɉɬɫюɞɚ ɜɵɬɟɤɚюɬ ɫɥɟɞɭюɳɢɟ 
ɭɬɜɟɪɠɞɟɧɢɹ. ȿɫɥɢ I ɟɫɬɶ ɢɞɟɚɥ ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ) 

ɢ ɞɥɹ ɥюɛɵɯ ɮɭɧɤɰɢɣ f ɢ g ɢɡ I ɢɯ ɬɨɱɧɚɹ 
ɜɟɪɯɧɹɹ ɝɪɚɧɶ f  g ɬɚɤɠɟ ɩɪɢɧɚɞɥɟɠɢɬ I, ɬɨ I 

ɹɜɥɹɟɬɫɹ ɢɞɟɚɥɨɦ ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ). ɂ ɧɚɨɛɨɪɨɬ, 

ɟɫɥɢ I ɟɫɬɶ ɢɞɟɚɥ ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ) ɢ ɞɥɹ ɥюɛɵɯ 

ɮɭɧɤɰɢɣ f ɢ g ɢɡ I ɮɭɧɤɰɢɹ f + g ɬɚɤɠɟ 
ɩɪɢɧɚɞɥɟɠɢɬ I, ɬɨ I ɹɜɥɹɟɬɫɹ ɢɞɟɚɥɨɦ ɩɨɥɭɤɨɥɶɰɚ 
ɋ+

(ɏ). 

ɂɞɟɚɥ ɩɨɥɭɤɨɥɶɰɚ, ɨɬɥɢɱɧɵɣ ɨɬ ɫɚɦɨɝɨ 
ɩɨɥɭɤɨɥɶɰɚ, ɧɚɡɵɜɚɟɬɫɹ ɫɨɛɫɬɜɟɧɧɵɦ. 

Сɨɛɫɬɜɟɧɧɵɣ ɢɞɟɚɥ ɩɨɥɭɤɨɥɶɰɚ ɧɚɡɵɜɚɟɬɫɹ 
ɦɚɤɫɢɦɚɥɶɧɵɦ, ɟɫɥɢ ɨɧ ɧɟ ɫɨɞɟɪɠɢɬɫɹ ɧɢ ɜ 
ɤɚɤɨɦ ɞɪɭɝɨɦ ɫɨɛɫɬɜɟɧɧɨɦ ɢɞɟɚɥɟ ɷɬɨɝɨ 
ɩɨɥɭɤɨɥɶɰɚ. Сɨɛɫɬɜɟɧɧɵɣ ɢɞɟɚɥ I 

ɤɨɦɦɭɬɚɬɢɜɧɨɝɨ ɩɨɥɭɤɨɥɶɰɚ S ɧɚɡɵɜɚɟɬɫɹ 
ɩɪɨɫɬɵɦ, ɟɫɥɢ ɞɥɹ ɥюɛɵɯ ɷɥɟɦɟɧɬɨɜ a ɢ b ɷɬɨɝɨ 
ɩɨɥɭɤɨɥɶɰɚ, ɢɡ ɬɨɝɨ, ɱɬɨ ab ɩɪɢɧɚɞɥɟɠɢɬ I, 

ɜɵɬɟɤɚɟɬ, ɱɬɨ ɯɨɬɹ ɛɵ ɨɞɢɧ ɷɥɟɦɟɧɬ a ɢɥɢ 
b ɩɪɢɧɚɞɥɟɠɢɬ I. 

ɂɞɟɚɥ I ɩɨɥɭɤɨɥɶɰɚ S ɧɚɡɵɜɚɟɬɫɹ 
ɫɬɪɨɝɢɦ, ɟɫɥɢ ɞɥɹ ɤɚɠɞɵɯ ɷɥɟɦɟɧɬɨɜ a, b  S ɢɡ 
ɬɨɝɨ, ɱɬɨ a + b  I, ɫɥɟɞɭɟɬ, ɱɬɨ a, b  I. ɂɞɟɚɥ I 

ɩɨɥɭɤɨɥɶɰɚ S ɧɚɡɵɜɚɟɬɫɹ ɩɨɥɭɫɬɪɨɝɢɦ, ɟɫɥɢ ɞɥɹ 
ɤɚɠɞɵɯ ɷɥɟɦɟɧɬɨɜ a, b  S, ɢɡ ɬɨɝɨ, ɱɬɨ a + b  I  

ɢ a  I, ɫɥɟɞɭɟɬ, ɱɬɨ b  I. 

Ɇɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ ɢɡ ɋ+
(ɏ) ɹɜɥɹɟɬɫɹ 

ɬɚɤ ɧɚɡɵɜɚɟɦɵɦ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɤɨɧɭɫɨɦ 
ɪɟɲɟɬɨɱɧɨ ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɤɨɥɶɰɚ ɋ(ɏ). Ⱥ 
ɚɞɞɢɬɢɜɧɨ ɢɞɟɦɩɨɬɟɧɬɧɨɟ ɩɨɥɭɤɨɥɶɰɨ ɋ

(ɏ) 

ɩɨɥɭɱɚɟɬɫɹ ɢɡ ɬɟɯ ɠɟ ɮɭɧɤɰɢɣ, ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ 
ɨɩɟɪɚɰɢɢ ɫɥɨɠɟɧɢɹ ɛɟɪɟɬɫɹ ɨɩɟɪɚɰɢɹ 
ɧɚɯɨɠɞɟɧɢɹ ɬɨɱɧɨɣ ɜɟɪɯɧɟɣ ɝɪɚɧɢ. Уɱɢɬɵɜɚɹ 
ɥɟɦɦɵ ɢɡ ɢɫɬɨɱɧɢɤɚ Дγ, ɫ. 1θЖ, ɦɨɠɧɨ ɜɵɫɤɚɡɚɬɶ 
ɫɥɟɞɭюɳɢɟ ɩɪɟɞɥɨɠɟɧɢɹ ɨɛ ɢɞɟɚɥɚɯ ɩɨɥɭɤɨɥɟɰ 
ɋ+

(ɏ)  ɢ ɋ
(ɏ). 

Ⱦɥɹ ɥюɛɨɝɨ ɢɞɟɚɥɚ I ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ) 

ɷɤɜɢɜɚɥɟɧɬɧɵ ɭɬɜɟɪɠɞɟɧɢɹμ 
1) I ɫɬɪɨɝɢɣ; 
2) I ɩɨɥɭɫɬɪɨɝɢɣ; 
3) I ɜɵɩɭɤɥɵɣ, ɬɨ ɟɫɬɶ ɞɥɹ ɥюɛɵɯ 

ɮɭɧɤɰɢɣ f, g  ɋ
(ɏ), ɟɫɥɢ f   g ɢ g  I, ɬɨ f  I. 

ȼ ɩɨɥɭɤɨɥɶɰɟ ɋ+
(ɏ) ɧɟ ɥюɛɨɣ 

ɩɨɥɭɫɬɪɨɝɢɣ ɢɞɟɚɥ ɹɜɥɹɟɬɫɹ ɫɬɪɨɝɢɦ. Ɍɟɦ ɧɟ 
ɦɟɧɟɟ, ɢɞɟɚɥ I ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ) ɹɜɥɹɟɬɫɹ 
ɫɬɪɨɝɢɦ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ I ɜɵɩɭɤɥɵɣ. 

Ʌɟɦɦɚ 1. ȼɵɩɭɤɥɵɟ (ɪɚɜɧɨɫɢɥɶɧɨ, 
ɫɬɪɨɝɢɟ) ɢɞɟɚɥɵ ɩɨɥɭɤɨɥɟɰ ɋ

(ɏ) ɢ ɋ+
(ɏ) 

ɫɨɜɩɚɞɚюɬ. 

Ⱦɨɤɚɠɟɦ ɥɟɦɦɭ. ȼɧɚɱɚɥɟ ɡɚɦɟɬɢɦ, ɱɬɨ 
ɞɥɹ ɥюɛɵɯ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ ɢɦɟюɬ 
ɦɟɫɬɨ ɫɨɨɬɧɨɲɟɧɢɹμ 

)(2 gfgfgf  . (1) 

ȼɨɡɶɦɟɦ ɜɵɩɭɤɥɵɣ ɢɞɟɚɥ I ɩɨɥɭɤɨɥɶɰɚ 
ɋ

(ɏ). ɉɭɫɬɶ f, g  I. Ɍɨɝɞɚ f  g  I, ɡɧɚɱɢɬ, 
2(f  g)  I. ɂɡ ɫɨɨɬɧɨɲɟɧɢɹ (1) ɜɵɬɟɤɚɟɬ, ɱɬɨ 
ɫɭɦɦɚ f + g ɬɚɤɠɟ ɩɪɢɧɚɞɥɟɠɢɬ I, ɬɨ ɟɫɬɶ I – 

ɜɵɩɭɤɥɵɣ ɢɞɟɚɥ ɩɨɥɭɤɨɥɶɰɚ ɋ+
(ɏ). 

Ɉɛɪɚɬɧɨ, ɜɨɡɶɦɟɦ ɜɵɩɭɤɥɵɣ ɢɞɟɚɥ I 

ɩɨɥɭɤɨɥɶɰɚ ɋ+
(ɏ). ɉɭɫɬɶ f, g  I. Ɍɨɝɞɚ f + g  I. 

Сɧɨɜɚ ɢɡ ɫɨɨɬɧɨɲɟɧɢɣ (1) ɜɵɬɟɤɚɟɬ, ɱɬɨ f  g  I. 

Ɂɧɚɱɢɬ, I – ɜɵɩɭɤɥɵɣ ɢɞɟɚɥ ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ). 

Ʌɟɦɦɚ ɞɨɤɚɡɚɧɚ. 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜɫɟ ɩɪɨɫɬɵɟ ɢɞɟɚɥɵ 

ɩɨɥɭɤɨɥɶɰɚ ɋ+
(ɏ) ɹɜɥɹюɬɫɹ ɫɬɪɨɝɢɦɢ Д8Ж. 

Ⱥɛɫɨɥюɬɧɨ ɚɧɚɥɨɝɢɱɧɨ ɷɬɨɬ ɮɚɤɬ ɞɨɤɚɡɵɜɚɟɬɫɹ 
ɞɥɹ ɩɨɥɭɤɨɥɶɰɚ ɋ

(ɏ). ɉɪɢɦɟɧɹɹ ɥɟɦɦɭ 1 ɢ 
ɭɱɢɬɵɜɚɹ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɫɬɨɝɨ ɢɞɟɚɥɚ 
ɨɫɧɨɜɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɧɚ ɨɩɟɪɚɰɢɢ ɭɦɧɨɠɟɧɢɹ, 
ɦɨɠɧɨ ɡɚɤɥюɱɢɬɶ, ɱɬɨ ɩɪɨɫɬɵɟ ɢɞɟɚɥɵ 
ɩɨɥɭɤɨɥɟɰ ɋ

(ɏ) ɢ ɋ+
(ɏ) ɨɞɢɧɚɤɨɜɵ. Ɍɨɱɧɨ ɬɚɤɨɣ 

ɠɟ ɜɵɜɨɞ ɩɨɥɭɱɚɟɬɫɹ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢɞɟɚɥɨɜ. 
ȼ ɫɬɚɬɶɟ ДλЖ ɝɨɜɨɪɢɬɫɹ ɨɛ ɭɫɥɨɜɢɹɯ, 

ɤɨɝɞɚ ɫɨɜɩɚɞɚюɬ ɢɞɟɚɥɵ ɩɨɥɭɤɨɥɟɰ ɋ+
(ɏ) ɢ 

ɋ
(ɏ). Ⱦɥɹ ɬɚɤɨɝɨ ɫɨɜɩɚɞɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ 

ɩɪɨɫɬɪɚɧɫɬɜɨ ɏ ɛɵɥɨ F-ɩɪɨɫɬɪɚɧɫɬɜɨɦ. 
Ɍɢɯɨɧɨɜɫɤɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚɡɵɜɚɟɬɫɹ F-

ɩɪɨɫɬɪɚɧɫɬɜɨɦ, ɟɫɥɢ ɤɚɠɞɵɣ ɤɨɧɟɱɧɨ-

ɩɨɪɨɠɞɟɧɧɵɣ ɢɞɟɚɥ ɤɨɥɶɰɚ ɋ+
(ɏ) ɹɜɥɹɟɬɫɹ 

ɝɥɚɜɧɵɦ. Сɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɷɤɜɢɜɚɥɟɧɬɧɵɯ 
ɯɚɪɚɤɬɟɪɢɡɚɰɢɣ F-ɩɪɨɫɬɪɚɧɫɬɜɚ, ɪɹɞ ɢɡ ɤɨɬɨɪɵɯ 
ɦɨɠɧɨ ɧɚɣɬɢ ɜ Д10, 8Ж. Ȼɭɞɟɬ ɥɢ 
ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɟ ɭɫɥɨɜɢɟ ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ 
ɫɨɜɩɚɞɟɧɢɹ ɢɞɟɚɥɨɜ, ɩɨɤɚ ɧɟ ɢɡɜɟɫɬɧɨ. ȼ 
ɭɩɨɦɹɧɭɬɨɣ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ 
ɞɨɩɨɥɧɹɟɬɫɹ ɪɹɞɨɦ ɩɪɟɞɩɨɥɨɠɟɧɢɣ. 

Ƚɨɜɨɪɹɬ, ɱɬɨ ɢɞɟɚɥ I ɩɨɥɭɤɨɥɶɰɚ S 

ɜɵɞɟɥɹɟɬɫɹ ɩɪɹɦɵɦ ɫɥɚɝɚɟɦɵɦ, ɟɫɥɢ ɫɭɳɟɫɬɜɭɟɬ 
ɬɚɤɨɣ ɢɞɟɚɥ J ɷɬɨɝɨ ɠɟ ɩɨɥɭɤɨɥɶɰɚ, ɱɬɨ ɥюɛɨɣ 
ɷɥɟɦɟɧɬ ɢɡ S ɦɨɠɟɬ ɛɵɬɶ ɨɞɧɨɡɧɚɱɧɨ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɫɭɦɦɵ ɞɜɭɯ ɷɥɟɦɟɧɬɨɜ, ɨɞɢɧ 
ɢɡ ɤɨɬɨɪɵɯ ɥɟɠɢɬ ɜ ɢɞɟɚɥ I, ɚ ɞɪɭɝɨɣ – ɜ ɢɞɟɚɥɟ 
J. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɢɞɟɚɥ I ɩɪɨɢɡɜɨɥɶɧɨɝɨ 
ɩɨɥɭɤɨɥɶɰɚ ɫ ɟɞɢɧɢɰɟɣ ɜɵɞɟɥɹɟɬɫɹ ɩɪɹɦɵɦ 
ɫɥɚɝɚɟɦɵɦ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ I 

ɩɨɪɨɠɞɚɟɬɫɹ ɞɨɩɨɥɧɹɟɦɵɦ ɢɞɟɦɩɨɬɟɧɬɨɦ Д7Ж. 
Сɬɚɧɞɚɪɬɧɵɦɢ ɪɚɫɫɭɠɞɟɧɢɹɦɢ ɦɨɠɧɨ ɩɨɤɚɡɚɬɶ, 
ɱɬɨ ɥюɛɨɣ ɢɞɟɦɩɨɬɟɧɬ ɩɨɥɭɤɨɥɶɰɚ ɋ

(ɏ) 

ɹɜɥɹɟɬɫɹ ɞɨɩɨɥɧɹɟɦɵɦ. ɉɨɷɬɨɦɭ ɬɚɤɠɟ ɤɚɤ ɜ 
ɫɥɭɱɚɟ ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ) Д4Ж, ɧɟɬɪɭɞɧɨ ɭɛɟɞɢɬɶɫɹ 
ɜ ɫɩɪɚɜɟɞɥɢɜɨɫɬɢ ɫɥɟɞɭюɳɟɝɨ ɭɬɜɟɪɠɞɟɧɢɹ. 

Ʌɟɦɦɚ 2. Ⱦɥɹ ɥюɛɨɝɨ ɢɞɟɚɥɚ I 

ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ) ɷɤɜɢɜɚɥɟɧɬɧɵ ɫɥɟɞɭюɳɢɟ 

ɭɫɥɨɜɢɹμ 
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1) I ɜɵɞɟɥɹɟɬɫɹ ɩɪɹɦɵɦ ɫɥɚɝɚɟɦɵɦ; 
2) I ɢɦɟɟɬ ɜɢɞ ɟɋ

(ɏ), ɝɞɟ ɟ – ɢɞɟɦɩɨɬɟɧɬ 
ɩɨɥɭɤɨɥɶɰɚ ɋ

(ɏ); 

3) I ɢɦɟɟɬ ɜɢɞ Мȼ ɞɥɹ ɨɬɤɪɵɬɨ-

ɡɚɦɤɧɭɬɨɝɨ ɦɧɨɠɟɫɬɜɚ ȼ. 

Ɂɞɟɫɶ ɩɨɞ Мȼ ɩɨɧɢɦɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ 
{f  ɋ

(ɏ) | B  Z(f )ж, ɤɨɬɨɪɨɟ ɞɥɹ ɥюɛɨɝɨ ȼ 

ɹɜɥɹɟɬɫɹ ɢɞɟɚɥɨɦ ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ). ɑɟɪɟɡ Z(f ) 

ɨɛɨɡɧɚɱɟɧɨ ɧɭɥɶ-ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɢ f, ɬɨ ɟɫɬɶ 
ɬɚɤɚɹ ɱɚɫɬɶ ɩɪɨɫɬɪɚɧɫɬɜɚ ɏ, ɧɚ ɤɨɬɨɪɨɦ ɮɭɧɤɰɢɹ 
ɩɪɢɧɢɦɚɟɬ ɧɭɥɟɜɵɟ ɡɧɚɱɟɧɢɹ. 

ȿɫɥɢ J – ɢɞɟɚɥ ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ), ɬɨ 

ɦɧɨɠɟɫɬɜɨ ɜɢɞɚ (ɹɜɥɹюɳɟɟɫɹ ɢɞɟɚɥɨɦ) 

Ann J = {gC

(X) | gf = 0 (fJ)} 

ɧɚɡɵɜɚɟɬɫɹ ɚɧɧɭɥɹɬɨɪɧɵɦ ɢɞɟɚɥɨɦ. ȼ 
ɩɟɪɟɫɟɱɟɧɢɹ ɢɞɟɚɥɨɜ J ɢ Ann J ɥɟɠɢɬ ɬɨɥɶɤɨ 
ɧɭɥɟɜɚɹ ɮɭɧɤɰɢɹ, ɬɚɤ ɤɚɤ ɪɚɜɟɧɫɬɜɨ 
g

2
 = 0 ɜɥɟɱɟɬ, ɱɬɨ g = 0. 

Ɇɧɨɠɟɫɬɜɨ ȼ ɩɪɨɫɬɪɚɧɫɬɜɚ ɏ ɧɚɡɵɜɚɟɬɫɹ 
ɤɚɧɨɧɢɱɟɫɤɢ ɡɚɦɤɧɭɬɵɦ, ɟɫɥɢ ɨɧɨ ɹɜɥɹɟɬɫɹ 
ɡɚɦɵɤɚɧɢɟɦ ɤɚɤɨɝɨ-ɬɨ ɨɬɤɪɵɬɨɝɨ ɦɧɨɠɟɫɬɜɚ ɜ ɏ. 

ɉɪɢ ɷɬɨɦ, ɤɚɧɨɧɢɱɟɫɤɢ ɡɚɦɤɧɭɬɨɟ ɦɧɨɠɟɫɬɜɨ ȼ 

ɛɭɞɟɬ ɡɚɦɵɤɚɧɢɟɦ ɫɜɨɟɣ ɜɧɭɬɪɟɧɧɨɫɬɢ, ɬɨ ɟɫɬɶ 


BB   [1, ɫ. 25]. 

Ʌɟɦɦɚ 3. Ⱥɧɧɭɥɹɬɨɪɧɵɟ ɢɞɟɚɥɵ 
ɩɨɥɭɤɨɥɶɰɚ ɋ

(ɏ) ɫɨɜɩɚɞɚюɬ ɫ ɢɞɟɚɥɚɦɢ Мȼ ɞɥɹ 
ɤɚɧɨɧɢɱɟɫɤɢ ɡɚɦɤɧɭɬɵɯ ɦɧɨɠɟɫɬɜ ȼ. 

Эɬɚ ɥɟɦɦɚ ɫɩɪɚɜɟɞɥɢɜɚ ɬɚɤɠɟ ɞɥɹ 
ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ) ɢ ɞɥɹ ɤɨɥɶɰɚ ɋ(ɏ), ɩɪɢ ɷɬɨɦ 
ɞɨɤɚɡɵɜɚɟɬɫɹ ɫɨɜɟɪɲɟɧɧɨ ɚɧɚɥɨɝɢɱɧɨ Д1, ɫ. 88]. 

ɑɢɫɬɵɟ ɢɞɟɚɥɵ ɩɨɥɭɤɨɥɟɰ ɋ(ɏ) 
ɂɞɟɚɥ I ɩɨɥɭɤɨɥɶɰɚ S ɧɚɡɵɜɚɟɬɫɹ 

ɱɢɫɬɵɦ [1, ɫ. 1γ7Ж, ɟɫɥɢ ɥюɛɵɟ ɞɜɚ ɷɥɟɦɟɧɬɚ 
a, b  I ɢɦɟюɬ ɨɛɳɭю ɥɟɜɭю ɥɨɤɚɥɶɧɭю 
ɟɞɢɧɢɰɭ, ɬɨ ɟɫɬɶ ɜɵɩɨɥɧɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟμ 

),(, ebbeaaIeIba  . 

Ʌɟɦɦɚ 4. Ⱦɥɹ ɥюɛɨɝɨ ɢɞɟɚɥɚ I 

ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ) ɪɚɜɧɨɫɢɥɶɧɵ ɭɬɜɟɪɠɞɟɧɢɹμ 

1) I – ɱɢɫɬɵɣ; 
2) )( effIeIf  ; 

3) )(1, effeIeIf  . 

ɂɡ ɭɬɜɟɪɠɞɟɧɢɹ 1) ɨɱɟɜɢɞɧɨ ɜɵɬɟɤɚɟɬ β). 
Ɉɛɨɫɧɭɟɦ, ɱɬɨ ɢɡ γ) ɜɵɬɟɤɚɟɬ 1). 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɜɟɪɧɨ ɭɫɥɨɜɢɟ γ). ȼɨɡɶɦɟɦ 
ɞɜɟ ɩɪɨɢɡɜɨɥɶɧɵɟ ɮɭɧɤɰɢɢ f ɢ g ɢɡ ɢɞɟɚɥɚ I. 

Ɍɨɝɞɚ ɧɚɣɞɭɬɫɹ ɞɜɟ ɮɭɧɤɰɢɢ ɟ1 ɢ ɟ2 ɢɡ ɷɬɨɝɨ ɠɟ 
ɢɞɟɚɥɚ, ɬɚɤɢɟ, ɱɬɨ f = e1f, g = e2g, ɩɪɢɱɟɦ ɟ1  1, 

ɟ2  1. Ɉɩɪɟɞɟɥɢɦ ɮɭɧɤɰɢю ɟ = ɟ1  e2  ɟ1ɟ2. 

ɂɦɟɟɦμ 

ef = ɟ1f  ɟ2f  ɟ1ɟ2f = f  ɟ2f   ɟ2f  = 

=  f (1  e2) = f 1 = f. 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɨɥɭɱɚɟɦ, ɱɬɨ eg = g. 

ɑɢɫɬɨɬɚ ɢɞɟɚɥɚ I ɞɨɤɚɡɚɧɚ. 
Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɨɫɬɚɜɲɟɝɨɫɹ ɫɥɟɞɫɬɜɢɹ 

ɢɡ β) ɜ γ) ɩɨɥɧɨɫɬɶю ɞɭɛɥɢɪɭɟɬ ɪɚɫɫɭɠɞɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ ɚɛɡɚɰɚ ɩɪɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜɟ 
ɩɪɟɞɥɨɠɟɧɢɹ β.1 ɢɡ ɪɚɛɨɬɵ ДηЖ. 

ɂɡ ɞɨɤɚɡɚɧɧɨɣ ɥɟɦɦɵ ɜɵɬɟɤɚɟɬ 

Ʌɟɦɦɚ 5. Ʉɚɠɞɵɣ ɱɢɫɬɵɣ ɢɞɟɚɥ 
ɩɨɥɭɤɨɥɶɰɚ ɋ

(ɏ) ɹɜɥɹɟɬɫɹ ɫɬɪɨɝɢɦ. 
Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɷɬɨɣ ɥɟɦɦɵ ɩɨɥɧɨɫɬɶю 

ɩɨɜɬɨɪɹɟɬ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɫɨɨɬɜɟɬɫɬɜɭюɳɟɝɨ 
ɩɪɟɞɥɨɠɟɧɢɹ ɞɥɹ ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ) [5]. 

Ɍɚɤ ɤɚɤ ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɵɟ ɩɨɥɭɝɪɭɩɩɵ 
ɩɨɥɭɤɨɥɟɰ ɋ+

(ɏ) ɢ ɋ
(ɏ) ɨɞɢɧɚɤɨɜɵ, ɚ 

ɨɩɪɟɞɟɥɟɧɢɟ ɱɢɫɬɨɝɨ ɢɞɟɚɥɚ ɨɩɢɪɚɟɬɫɹ ɬɨɥɶɤɨ ɧɚ 
ɨɩɟɪɚɰɢю ɭɦɧɨɠɟɧɢɹ, ɬɨ ɢɡ ɬɨɝɨ, ɱɬɨ I ɹɜɥɹɟɬɫɹ 
ɱɢɫɬɵɦ ɢɞɟɚɥɨɦ ɜ ɋ

(ɏ) ɢ ɢɞɟɚɥɨɦ ɩɨɥɭɤɨɥɶɰɚ 
ɋ+

(ɏ), ɫɥɟɞɭɟɬ, ɱɬɨ I ɹɜɥɹɟɬɫɹ ɱɢɫɬɵɦ ɢɞɟɚɥɨɦ 
ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ). Ɉɛɪɚɬɧɵɣ ɩɟɪɟɯɨɞ 
ɚɧɚɥɨɝɢɱɟɧ. ɉɨɷɬɨɦɭ ɢɡ ɥɟɦɦ 1 ɢ η ɜɵɬɟɤɚɟɬ, ɱɬɨ 
ɱɢɫɬɵɟ ɢɞɟɚɥɵ ɩɨɥɭɤɨɥɶɰɚ ɋ

(ɏ) – ɷɬɨ ɜ 
ɬɨɱɧɨɫɬɢ ɱɢɫɬɵɟ ɢɞɟɚɥɵ ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ). 

Ⱦɥɹ ɦɧɨɠɟɫɬɜɚ ȼ ɩɪɨɫɬɪɚɧɫɬɜɚ ɏ  

ɨɩɪɟɞɟɥɢɦ ɢɞɟɚɥɵ ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ): 

 






   

X
B

fBXCfO β)(Z:)( . 

Ɂɞɟɫɶ ɏ ɨɡɧɚɱɚɟɬ ɫɬɨɭɧ-ɱɟɯɨɜɫɤɭю 
ɤɨɦɩɚɤɬɢɮɢɤɚɰɢю ɩɪɨɫɬɪɚɧɫɬɜɚ ɏ. 

Уɱɢɬɵɜɚɹ ɫɬɪɨɟɧɢɟ ɱɢɫɬɵɯ ɢɞɟɚɥɨɜ 
ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ) ДηЖ, ɩɨɥɭɱɚɟɦ ɫɥɟɞɭюɳɢɣ 
ɪɟɡɭɥɶɬɚɬ. 

Ɍɟɨɪɟɦɚ 1. ɑɢɫɬɵɟ ɢɞɟɚɥɵ ɩɨɥɭɤɨɥɶɰɚ 
ɋ

(ɏ) ɫɨɜɩɚɞɚюɬ ɫ ɢɞɟɚɥɚɦɢ ɜɢɞɚ B
O ɞɥɹ 

ɡɚɦɤɧɭɬɵɯ ɦɧɨɠɟɫɬɜ ȼ  ɏ. 

ɂɧɴɟɤɬɢɜɧɵɟ ɩɨ Ȼɷɪɭ ɢɞɟɚɥɵ 
ɩɨɥɭɤɨɥɟɰ ɋ(ɏ) 

Ɉɫɧɨɜɧɨɟ ɫɜɨɣɫɬɜɨ ɢɞɟɚɥɨɜ ɞɚɧɧɨɝɨ 
ɩɭɧɤɬɚ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɥɹ 
ɩɨɥɭɦɨɞɭɥɟɣ. Сɮɨɪɦɭɥɢɪɭɟɦ ɧɟɨɛɯɨɞɢɦɵɟ 
ɨɩɪɟɞɟɥɟɧɢɹ. ɉɭɫɬɶ ɞɚɧɵ ɤɨɦɦɭɬɚɬɢɜɧɚɹ 
ɩɨɥɭɝɪɭɩɩɚ (М, +) ɫ ɧɟɣɬɪɚɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ 0 ɢ 
ɩɨɥɭɤɨɥɶɰɨ S. Ɋɚɫɫɦɨɬɪɢɦ ɨɬɨɛɪɚɠɟɧɢɟ 
М × S → М, ɨɛɨɡɧɚɱɚɟɦɨɟ ms, ɝɞɟ m ϵ M, s ϵ S, 

ɭɞɨɜɥɟɬɜɨɪɹюɳɟɟ ɫɥɟɞɭюɳɢɦ ɫɜɨɣɫɬɜɚɦμ 
1) m(s + t) = ms + mt, 

2) (m + n)s = ms + ns, 

3) m(st) = (ms)t, 

4) m1 = m, 

5) 0s = m0 = 0 ɞɥɹ ɥюɛɵɯ m, n ϵ M, 

s, t ϵ S. 

Ɍɚɤɭю ɩɨɥɭɝɪɭɩɩɭ ɧɚɡɵɜɚюɬ ɩɪɚɜɵɦ 
ɩɨɥɭɦɨɞɭɥɟɦ ɧɚɞ ɩɨɥɭɤɨɥɶɰɨɦ S ɢɥɢ (S-

ɩɨɥɭɦɨɞɭɥɟɦ). Ɍɟɪɦɢɧ «ɩɪɚɜɵɣ» ɜ ɞɚɥɶɧɟɣɲɟɦ 
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ɛɭɞɟɦ ɨɩɭɫɤɚɬɶ. 
ɉɨɧɹɬɧɨ, ɱɬɨ ɩɨɥɭɤɨɥɶɰɨ S ɢ ɥюɛɨɣ ɟɝɨ 

ɩɪɚɜɵɣ ɢɞɟɚɥ ɹɜɥɹюɬɫɹ S-ɩɨɥɭɦɨɞɭɥɹɦɢ, ɜ 
ɤɨɬɨɪɵɯ ɨɬɨɛɪɚɠɟɧɢɟ ms ɫɨɜɩɚɞɚɟɬ ɫ 
ɩɨɥɭɤɨɥɶɰɟɜɨɣ ɨɩɟɪɚɰɢɟɣ ɭɦɧɨɠɟɧɢɹ. Ɂɚɦɟɬɢɦ, 
ɱɬɨ ɩɨɧɹɬɢɟ ɱɢɫɬɨɝɨ ɢɞɟɚɥɚ ɦɨɠɧɨ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɩɨɧɹɬɢɹ 
ɱɢɫɬɨɝɨ ɩɨɥɭɦɨɞɭɥɹ Дγ, ɫ. 43, 56]. 

ȿɫɥɢ М ɢ N – S-ɩɨɥɭɦɨɞɭɥɢ, ɬɨ S-

ɩɨɥɭɦɨɞɭɥɶɧɵɦ ɝɨɦɨɦɨɪɮɢɡɦɨɦ ɧɚɡɵɜɚɟɬɫɹ 
ɨɬɨɛɪɚɠɟɧɢɟ  : М  N, ɭɞɨɜɥɟɬɜɨɪɹюɳɟɟ 
ɫɜɨɣɫɬɜɚɦμ (m + n) = (m) + (n) ɢ (ms) = (m)s 

ɞɥɹ ɥюɛɵɯ m, n ϵ M, s ϵ S. 

ɉɭɫɬɶ S – ɩɪɨɢɡɜɨɥɶɧɨɟ ɩɨɥɭɤɨɥɶɰɨ. 
Ɍɨɝɞɚ S-ɩɨɥɭɦɨɞɭɥɶ М ɧɚɡɵɜɚɟɬɫɹ ɢɧɴɟɤɬɢɜɧɵɦ 
ɩɨ Ȼɷɪɭ, ɟɫɥɢ ɞɥɹ ɥюɛɨɝɨ ɩɪɚɜɨɝɨ ɢɞɟɚɥɚ I 

ɩɨɥɭɤɨɥɶɰɚ S ɢ ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɨɝɨ S-

ɩɨɥɭɦɨɞɭɥɶɧɨɝɨ ɝɨɦɨɦɨɪɮɢɡɦɚ  : I  М, 

ɫɭɳɟɫɬɜɭɟɬ S-ɩɨɥɭɦɨɞɭɥɶɧɵɣ ɝɨɦɨɦɨɪɮɢɡɦ 
: S  М, ɩɪɨɞɨɥɠɚюɳɢɣ . ȼɡɹɜ ɜ ɤɚɱɟɫɬɜɟ S-

ɩɨɥɭɦɨɞɭɥɹ М ɢɞɟɚɥ ɩɨɥɭɤɨɥɶɰɚ S, ɩɨɥɭɱɚɟɦ 
ɩɨɧɹɬɢɟ ɢɧɴɟɤɬɢɜɧɨɝɨ ɩɨ Ȼɷɪɭ ɢɞɟɚɥɚ. 
ɉɨɥɭɤɨɥɶɰɨ S ɧɚɡɵɜɚɟɬɫɹ ɫɚɦɨɢɧɴɟɤɬɢɜɧɵɦ ɩɨ 
Ȼɷɪɭ, ɟɫɥɢ ɨɧɨ ɹɜɥɹɟɬɫɹ ɢɧɴɟɤɬɢɜɧɵɦ ɩɨ Ȼɷɪɭ S-

ɩɨɥɭɦɨɞɭɥɟɦ. 
ȼɨɡɶɦɟɦ ɩɪɨɢɡɜɨɥɶɧɵɣ ɢɧɴɟɤɬɢɜɧɵɣ ɩɨ 

Ȼɷɪɭ ɢɞɟɚɥ ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ) ɢ ɪɚɫɫɦɨɬɪɢɦ 

ɬɨɠɞɟɫɬɜɟɧɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ  : I  I. Ɍɚɤ ɤɚɤ 
ɨɧɨ ɹɜɥɹɟɬɫɹ ɋ

(ɏ)-ɩɨɥɭɦɨɞɭɥɶɧɵɦ 
ɝɨɦɨɦɨɪɮɢɡɦɨɦ, ɬɨ ɫɭɳɟɫɬɜɭɟɬ ɟɝɨ ɩɪɨɞɨɥɠɟɧɢɟ 
: ɋ

(ɏ)  I. Ɉɛɨɡɧɚɱɢɦ ɨɛɪɚɡ ɟɞɢɧɢɰɵ ɱɟɪɟɡ ɟ. 

ɂɦɟɟɦ ɪɚɜɟɧɫɬɜɚμ 
ɟ2

 = ɟɟ = (1)ɟ = (1ɟ) = (ɟ) = (ɟ) = ɟ ɢ 

ef = (1)f = (f) = (f) = f, ɟɫɥɢ f  I. 

ɉɨɥɭɱɚɟɦ, ɱɬɨ ɮɭɧɤɰɢɹ ɟ – ɢɞɟɦɩɨɬɟɧɬ ɢ 
I = ɟɋ

(ɏ). ȼ ɫɢɥɭ ɥɟɦɦɵ β ɢɦɟɟɬ ɦɟɫɬɨ 

Ʌɟɦɦɚ 6. Ʌюɛɨɣ ɢɧɴɟɤɬɢɜɧɵɣ ɩɨ Ȼɷɪɭ 
ɢɞɟɚɥ ɩɨɥɭɤɨɥɶɰɚ ɋ

(ɏ) ɜɵɞɟɥɹɟɬɫɹ ɜ ɧɟɦ 
ɩɪɹɦɵɦ ɫɥɚɝɚɟɦɵɦ. 

ɉɨɥɭɤɨɥɶɰɨ ɧɚɡɵɜɚɟɬɫɹ ɪɟɝɭɥɹɪɧɵɦ, 

ɟɫɥɢ ɞɥɹ ɥюɛɨɝɨ ɟɝɨ ɷɥɟɦɟɧɬɚ ɚ ɧɚɣɞɟɬɫɹ ɷɥɟɦɟɧɬ 
b, ɬɚɤɨɣ, ɱɬɨ a = aba. 

Ʌɟɦɦɚ 7. Ʉɚɠɞɨɟ ɫɚɦɨɢɧɴɟɤɬɢɜɧɨɟ ɩɨ 
Ȼɷɪɭ ɩɨɥɭɤɨɥɶɰɨ ɋ

(ɏ) ɪɟɝɭɥɹɪɧɨ ɢ ɟɝɨ 
ɚɧɧɭɥɹɬɨɪɧɵɟ ɢɞɟɚɥɵ ɜɵɞɟɥɹюɬɫɹ ɩɪɹɦɵɦɢ 
ɫɥɚɝɚɟɦɵɦɢ. 

Ɋɟɝɭɥɹɪɧɨɫɬɶ ɭɤɚɡɚɧɧɨɝɨ ɜ ɥɟɦɦɟ 
ɩɨɥɭɤɨɥɶɰɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɜɟɪɲɟɧɧɨ 
ɚɧɚɥɨɝɢɱɧɨ ɪɟɝɭɥɹɪɧɨɫɬɢ ɫɚɦɨɢɧɴɟɤɬɢɜɧɨɝɨ ɩɨ 
Ȼɷɪɭ ɩɨɥɭɤɨɥɶɰɚ ɋ+

(ɏ) Д4Ж. Ɉɬɦɟɬɢɦ, ɱɬɨ ɞɥɹ 
ɬɢɯɨɧɨɜɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɏ ɪɟɝɭɥɹɪɧɨɫɬɶ 
ɩɨɥɭɤɨɥɶɰɚ ɋ

(ɏ), ɬɚɤɠɟ ɤɚɤ ɩɨɥɭɤɨɥɶɰɚ ɋ+
(ɏ) ɢ 

ɤɨɥɶɰɚ ɋ(ɏ), ɪɚɜɧɨɫɢɥɶɧɚ ɬɨɦɭ, ɱɬɨ ɧɭɥɶ-

ɦɧɨɠɟɫɬɜɨ ɥюɛɨɣ ɧɟɩɪɟɪɵɜɧɨɣ ɮɭɧɤɰɢɢ 
ɨɬɤɪɵɬɨ-ɡɚɦɤɧɭɬɨ, ɚ ɷɬɨ ɜ ɫɜɨю ɨɱɟɪɟɞɶ 

ɪɚɜɧɨɫɢɥɶɧɨ ɬɨɦɭ, ɱɬɨ ɩɪɨɫɬɪɚɧɫɬɜɨ ɏ ɹɜɥɹɟɬɫɹ 
Р-ɩɪɨɫɬɪɚɧɫɬɜɨɦ, ɬɨ ɟɫɬɶ ɩɟɪɟɫɟɱɟɧɢɟ ɥюɛɨɝɨ 
ɫɱɟɬɧɨɝɨ ɫɟɦɟɣɫɬɜɚ ɟɝɨ ɨɬɤɪɵɬɵɯ ɦɧɨɠɟɫɬɜ 
ɨɬɤɪɵɬɨ. 

Ⱦɨɤɚɠɟɦ ɜɬɨɪɨɟ ɭɩɨɦɹɧɭɬɨɟ ɜ ɥɟɦɦɟ 
ɫɜɨɣɫɬɜɨ. ɉɭɫɬɶ ɋ

(ɏ) – ɫɚɦɨɢɧɴɟɤɬɢɜɧɨɟ ɩɨ 
Ȼɷɪɭ ɩɨɥɭɤɨɥɶɰɨ. ȼɨɡɶɦɟɦ ɩɪɨɢɡɜɨɥɶɧɵɣ ɢɞɟɚɥ J 

ɢ ɪɚɫɫɦɨɬɪɢɦ ɟɝɨ ɚɧɧɭɥɹɬɨɪ I = Ann J. Ɉɛɨɫɧɭɟɦ 
ɜɧɚɱɚɥɟ, ɱɬɨ ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ u ɫɭɦɦɵ ɢɞɟɚɥɨɜ I 

ɢ J ɢɦɟɟɬ ɨɞɧɨɡɧɚɱɧɨɟ ɪɚɡɥɨɠɟɧɢɟ ɜ ɜɢɞɟ f g, 

ɝɞɟ f  I, g  J. Ⱦɨɩɭɫɬɢɦ, ɱɬɨ ɷɬɨɬ ɠɟ ɷɥɟɦɟɧɬ u 

ɢɦɟɟɬ ɞɪɭɝɨɣ ɜɢɞ f1 g1, ɝɞɟ f1  I, g1  J. 

Уɦɧɨɠɢɦ ɪɚɜɟɧɫɬɜɨ f g = f1 g1 ɧɚ g1, ɩɨɥɭɱɢɦ 
ɮɭɧɤɰɢю gg1 = (g1)

2, ɬɚɤ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ 
ɷɥɟɦɟɧɬɨɜ ɢɡ ɢɞɟɚɥɨɜ I ɢ J ɪɚɜɧɨ 0. Уɦɧɨɠɢɜ ɷɬɨ 
ɠɟ ɪɚɜɟɧɫɬɜɨ ɧɚ g, ɩɨɥɭɱɢɦ g

2
 = g1g. Ɉɬɫюɞɚ 

(g1)
2
 = g

2, ɡɧɚɱɢɬ, g1 = g. Ⱥɧɚɥɨɝɢɱɧɨ 
ɩɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ f1 = f. 

Ɍɟɩɟɪɶ ɪɚɫɫɦɨɬɪɢɦ ɨɬɨɛɪɚɠɟɧɢɟ 
 : I  J  ɋ

(ɏ), ɡɚɞɚɧɧɨɟ ɩɪɚɜɢɥɨɦ (f g) = f. 

Ʌɟɝɤɨ ɜɢɞɟɬɶ, ɱɬɨ ɨɧɨ ɹɜɥɹɟɬɫɹ ɋ
(ɏ)-

ɩɨɥɭɦɨɞɭɥɶɧɵɦ ɝɨɦɨɦɨɪɮɢɡɦɨɦ. Ɂɧɚɱɢɬ, 
ɫɭɳɟɫɬɜɭɟɬ ɟɝɨ ɩɪɨɞɨɥɠɟɧɢɟ  : ɋ

(ɏ)  ɋ
(ɏ). 

Ɉɛɨɡɧɚɱɢɦ ɟ = (1). Ⱦɥɹ ɥюɛɵɯ ɮɭɧɤɰɢɣ f  I ɢ 
g  J ɢɦɟɟɦμ 

f = (f g) = (f g) = (1(f g)) = 

= (1)(f g) = e(f g). 

ȼ ɱɚɫɬɧɨɫɬɢ, ɟɫɥɢ g = 0, ɬɨ f = ef  ɞɥɹ 
ɥюɛɨɣ ɮɭɧɤɰɢɢ f  I. ȿɫɥɢ f  = 0, ɬɨ 0 = eg ɞɥɹ 
ɥюɛɨɣ ɮɭɧɤɰɢɢ g  J. ɉɨɷɬɨɦɭ ɟ  Ann J = I. 

ɉɨɞɫɬɚɜɢɦ ɜ ɪɚɜɟɧɫɬɜɨ f = ef , ɫɩɪɚɜɟɞɥɢɜɨɟ ɞɥɹ 
ɜɫɟɯ f  I, ɜɦɟɫɬɨ f ɮɭɧɤɰɢю ɟ. ɉɨɥɭɱɢɦ 
ɪɚɜɟɧɫɬɜɨ ɟ2

 = ɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, I ɢɦɟɟɬ ɜɢɞ 
ɟɋ

(ɏ), ɝɞɟ ɟ – ɢɞɟɦɩɨɬɟɧɬ ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ). ɉɨ 

ɥɟɦɦɟ β ɢɞɟɚɥ I ɜɵɞɟɥɹɟɬɫɹ ɩɪɹɦɵɦ ɫɥɚɝɚɟɦɵɦ. 
Ʌɟɦɦɚ 7 ɞɨɤɚɡɚɧɚ. 

Ɍɨɩɨɥɨɝɢɱɟɫɤɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɏ 

ɧɚɡɵɜɚɟɬɫɹ ɷɤɫɬɪɟɦɚɥɶɧɨ ɧɟɫɜɹɡɧɵɦ, ɟɫɥɢ 
ɡɚɦɵɤɚɧɢɟ ɤɚɠɞɨɝɨ ɟɝɨ ɨɬɤɪɵɬɨɝɨ ɦɧɨɠɟɫɬɜɚ 
ɨɬɤɪɵɬɨ. ɉɪɨɫɬɪɚɧɫɬɜɨ ɏ ɧɚɡɵɜɚɟɬɫɹ ɫ-

ɩɪɨɫɬɪɚɧɫɬɜɨɦ, ɟɫɥɢ ɩɟɪɟɫɟɱɟɧɢɟ 
ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɫɟɦɟɣɫɬɜɚ ɟɝɨ ɨɬɤɪɵɬɵɯ 
ɦɧɨɠɟɫɬɜ, ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɧɟ ɩɪɟɜɨɫɯɨɞɢɬ 
ɦɨɳɧɨɫɬɢ ɤɨɧɬɢɧɭɭɦɚ, ɨɬɤɪɵɬɨ. 

ɂɡ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɯ ɥɟɦɦ ɜɵɬɟɤɚɟɬ 

Ɍɟɨɪɟɦɚ 2. ɉɨɥɭɤɨɥɶɰɨ ɋ
(ɏ) 

ɫɚɦɨɢɧɴɟɤɬɢɜɧɨ ɩɨ Ȼɷɪɭ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, 
ɤɨɝɞɚ ɏ – ɷɤɫɬɪɟɦɚɥɶɧɨ ɧɟɫɜɹɡɧɨɟ ɫ-

ɩɪɨɫɬɪɚɧɫɬɜɨ. 
Ɋɚɫɫɦɨɬɪɢɦ ɫɯɟɦɭ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɷɬɨɣ 

ɬɟɨɪɟɦɵ. ɉɭɫɬɶ ɩɨɥɭɤɨɥɶɰɨ ɋ
(ɏ) 

ɫɚɦɨɢɧɴɟɤɬɢɜɧɨ ɩɨ Ȼɷɪɭ. Ɍɨɝɞɚ ɨɧɨ ɪɟɝɭɥɹɪɧɨ, 
ɬɨ ɟɫɬɶ ɜɫɟ ɧɭɥɶ-ɦɧɨɠɟɫɬɜɚ ɨɬɤɪɵɬɨ-ɡɚɦɤɧɭɬɵ. 
ȼɨɡɶɦɟɦ ɩɪɨɢɡɜɨɥɶɧɨɟ ɨɬɤɪɵɬɨɟ ɦɧɨɠɟɫɬɜɨ А 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɏ. ɉɨ ɥɟɦɦɚɦ γ ɢ 7 ɞɥɹ 
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ɤɚɧɨɧɢɱɟɫɤɢ ɡɚɦɤɧɭɬɨɝɨ ɦɧɨɠɟɫɬɜɚ А  

ɚɧɧɭɥɹɬɨɪɧɵɣ ɢɞɟɚɥ АМ  ɜɵɞɟɥɹɟɬɫɹ ɩɪɹɦɵɦ 
ɫɥɚɝɚɟɦɵɦ, ɡɧɚɱɢɬ, ɩɨ ɥɟɦɦɟ 1, ɨɧ ɢɦɟɟɬ ɜɢɞ 

ȼМ , ɝɞɟ ɦɧɨɠɟɫɬɜɨ ȼ ɨɬɤɪɵɬɨ-ɡɚɦɤɧɭɬɨ. 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜ ɬɢɯɨɧɨɜɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɏ 

ɪɚɜɟɧɫɬɜɨ ɢɞɟɚɥɨɜ ȼА ММ   ɞɥɹ ɡɚɦɤɧɭɬɵɯ 

ɦɧɨɠɟɫɬɜ А  ɢ ȼ ɜɥɟɱɟɬ ɪɚɜɟɧɫɬɜɨ ɷɬɢɯ 
ɦɧɨɠɟɫɬɜ, ɨɬɤɭɞɚ ɜɵɬɟɤɚɟɬ, ɱɬɨ ɡɚɦɵɤɚɧɢɟ 
ɨɬɤɪɵɬɨɝɨ ɦɧɨɠɟɫɬɜɚ А ɬɚɤɠɟ ɨɬɤɪɵɬɨ. Ɍɟɦ 
ɫɚɦɵɦ ɞɨɤɚɡɚɧɚ ɷɤɫɬɪɟɦɚɥɶɧɚɹ ɧɟɫɜɹɡɧɨɫɬɶ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɏ. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɨɝɨ, ɱɬɨ ɏ 

ɹɜɥɹɟɬɫɹ ɫ-ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɞɨɫɥɨɜɧɨ ɩɨɜɬɨɪɹɟɬ 
ɫɨɨɬɜɟɬɫɬɜɭюɳɟɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɞɥɹ ɤɨɥɶɰɚ 
ɋ(ɏ) [1, ɫ. 100–103]. 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɨɛɪɚɬɧɨɝɨ ɭɬɜɟɪɠɞɟɧɢɹ 
ɬɚɤɠɟ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɥɧɨɣ ɚɧɚɥɨɝɢɟɣ 
ɪɚɫɫɭɠɞɟɧɢɣ ɞɥɹ ɤɨɥɶɰɚ ɋ(ɏ). ɉɨɷɬɨɦɭ ɬɟɨɪɟɦɭ 
1 ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɞɨɤɚɡɚɧɧɨɣ. 

ɉɭɫɬɶ ȼ – ɨɬɤɪɵɬɨ-ɡɚɦɤɧɭɬɨɟ 
ɦɧɨɠɟɫɬɜɨ. ɇɟɬɪɭɞɧɨ ɩɪɨɜɟɪɢɬɶ, ɱɬɨ 
ɨɬɨɛɪɚɠɟɧɢɟ, ɤɨɬɨɪɨɟ  ɤɚɠɞɨɣ ɮɭɧɤɰɢɢ 
f  ɋ

(ɏ \ B) ɫɬɚɜɢɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɧɟɩɪɟɪɵɜɧɭю 
ɮɭɧɤɰɢю  






,ɧɚ0

\ɧɚ
B

BXf
g  Мȼ, 

ɹɜɥɹɟɬɫɹ ɢɡɨɦɨɪɮɢɡɦɨɦ ɩɨɥɭɤɨɥɟɰ 
ɋ

(ɏ \ B) ɢ Мȼ. ȿɞɢɧɢɰɟɣ ɩɨɥɭɤɨɥɶɰɚ Мȼ 

ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɹ, ɪɚɜɧɚ 1 ɧɚ ɏ \ B, ɢ ɪɚɜɧɚɹ 0 ɧɚ 
ɏ. 

Ʌɟɦɦɚ 8. ȿɫɥɢ ȼ ɨɬɤɪɵɬɨ-ɡɚɦɤɧɭɬɨɟ 
ɦɧɨɠɟɫɬɜɨ, ɬɨ ɢɞɟɚɥ Мȼ ɩɨɥɭɤɨɥɶɰɚ ɋ

(ɏ) 

ɢɧɴɟɤɬɢɜɟɧ ɩɨ Ȼɷɪɭ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ 
Мȼ – ɫɚɦɨɢɧɴɟɤɬɢɜɧɨɟ ɩɨ Ȼɷɪɭ ɩɨɥɭɤɨɥɶɰɨ. 

ɂɡ ɥɟɦɦ β, θ, 8 ɢ ɬɟɨɪɟɦɵ β ɜɵɬɟɤɚɟɬ 

Ɍɟɨɪɟɦɚ 3. ɂɞɟɚɥ I ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ) 

ɢɧɴɟɤɬɢɜɟɧ ɩɨ Ȼɷɪɭ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ I 
ɟɫɬɶ ɢɞɟɚɥ Мȼ, ɝɞɟ ȼ – ɨɬɤɪɵɬɨ-ɡɚɦɤɧɭɬɨɟ 
ɦɧɨɠɟɫɬɜɨ ɜ ɏ, ɚ ɏ \ B – ɷɤɫɬɪɟɦɚɥɶɧɨ ɧɟɫɜɹɡɧɨɟ 
ɫ-ɩɪɨɫɬɪɚɧɫɬɜɨ. 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ. ȿɫɥɢ ɢɞɟɚɥ I 

ɩɨɥɭɤɨɥɶɰɚ ɋ
(ɏ) ɢɧɴɟɤɬɢɜɟɧ ɩɨ Ȼɷɪɭ, ɬɨ ɨɧ 

ɜɵɞɟɥɹɟɬɫɹ ɩɪɹɦɵɦ ɫɥɚɝɚɟɦɵɦ (ɥɟɦɦɚ θ), 
ɡɧɚɱɢɬ, I ɟɫɬɶ ɢɞɟɚɥ Мȼ, ɝɞɟ ȼ – ɨɬɤɪɵɬɨ-

ɡɚɦɤɧɭɬɨɟ ɦɧɨɠɟɫɬɜɨ ɜ ɏ (ɥɟɦɦɚ β). Уɱɢɬɵɜɚɹ, 
ɱɬɨ Мȼ ɢɡɨɦɨɪɮɧɨ ɋ

(ɏ \ B) ɢ ɩɨ ɥɟɦɦɟ 8 
ɩɨɥɭɱɚɟɦ, ɱɬɨ ɋ

(ɏ \ B) – ɫɚɦɨɢɧɴɟɤɬɢɜɧɨɟ ɩɨ 
Ȼɷɪɭ ɩɨɥɭɤɨɥɶɰɨ, ɡɧɚɱɢɬ, ɏ \ B – ɷɤɫɬɪɟɦɚɥɶɧɨ 
ɧɟɫɜɹɡɧɨɟ ɫ-ɩɪɨɫɬɪɚɧɫɬɜɨ (ɬɟɨɪɟɦɚ 1). 

Ɉɛɪɚɬɧɨ, ɩɭɫɬɶ ɢɞɟɚɥ I ɢɦɟɟɬ ɜɢɞ Мȼ, ɝɞɟ 
ɦɧɨɠɟɫɬɜɨ ȼ ɨɬɤɪɵɬɨ-ɡɚɦɤɧɭɬɨ, ɚ ɏ \ B – 

ɷɤɫɬɪɟɦɚɥɶɧɨ ɧɟɫɜɹɡɧɨɟ ɫ-ɩɪɨɫɬɪɚɧɫɬɜɨ. Ɂɧɚɱɢɬ, 

ɩɨɥɭɤɨɥɶɰɨ Мȼ ɫɚɦɨɢɧɴɟɤɬɢɜɧɨ ɩɨ Ȼɷɪɭ. Ɉɬɫюɞɚ 
ɡɚɤɥюɱɚɟɦ, ɱɬɨ ɢɞɟɚɥ Мȼ ɩɨɥɭɤɨɥɶɰɚ ɋ

(ɏ) 

ɢɧɴɟɤɬɢɜɟɧ ɩɨ Ȼɷɪɭ. Ɍɟɨɪɟɦɚ ɞɨɤɚɡɚɧɚ. 
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Шɢɪɨɤɨɜ Ⱦ. ȼ. Ɉɛ ɢɞɟɚɥɚɯ ɩɨɥɭɤɨɥɟɰ ɧɟɩɪɟɪɵɜɧɵɯ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ ɫ max-

ɫɥɨɠɟɧɢɟɦ. ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ ɢɞɟɚɥɨɜ ɩɨɥɭɤɨɥɟɰ ɋ
(ɏ) ɜɫɟх 

ɧɟɩɪɟɪɵɜɧɵх ɧɟɨɬɪɢɰɚɬɟɥɶɧɵх ɮɭɧɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɵх ɧɚ ɬɢхɨɧɨɜɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɏ, ɫ 
ɨɛɵɱɧɨɣ ɨɩɟɪɚɰɢɟɣ ɭɦɧɨɠɟɧɢɹ ɮɭɧɤɰɢɣ ɢ ɨɩɟɪɚɰɢɟɣ max-ɫɥɨɠɟɧɢɹ. ɋɮɨɪɦɭɥɢɪɨɜɚɧ ɤɪɢɬɟɪɢɣ 
ɫɚɦɨɢɧɴɟɤɬɢɜɧɨɝɨ ɩɨ Ȼɷɪɭ ɩɨɥɭɤɨɥɶɰɚ ɋ

(ɏ). Ɉɩɢɫɚɧɨ ɫɬɪɨɟɧɢɟ ɱɢɫɬɵх ɢ ɢɧɴɟɤɬɢɜɧɵх ɩɨ Ȼɷɪɭ 
ɢɞɟɚɥɨɜ ɞɚɧɧɨɝɨ ɩɨɥɭɤɨɥɶɰɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɨɥɭɤɨɥɶɰɨ ɧɟɩɪɟɪɵɜɧɵх ɧɟɨɬɪɢɰɚɬɟɥɶɧɵх ɮɭɧɤɰɢɣ, max-ɫɥɨɠɟɧɢɟ, 
ɫɚɦɨɢɧɴɟɤɬɢɜɧɨɟ ɩɨ Ȼɷɪɭ ɩɨɥɭɤɨɥɶɰɨ, ɱɢɫɬɵɣ ɢɞɟɚɥ, ɢɧɴɟɤɬɢɜɧɵɣ ɩɨ Ȼɷɪɭ ɢɞɟɚɥ. 

Shirokov D.V. On ideals of semirings of continuous non-negative functions with max-addition. In the 

work we consider some properties of ideals of semirings ɋ
(ɏ) of all continuous non-negative functions 

defined on a Tikhonov space X with the usual operation of multiplication of functions and the operation 

max-addition. The criterion for the semiring ɋ
(ɏ) to be self-injective by Baer is formulated. The 

structure of ideals of the semiring for cases when they are pure or injective by Baer is described. 

Keywords: semiring of continuous nonnegative functions, max-addition, semiring that self-injective by 

Baire, pure ideal, ideal that injective by Baire. 
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