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ȼȼȿȾȿɇɂȿ 

 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɞɢɫɰɢɩɥɢɧ, ɫɜɹɡɚɧɧɵɯ ɫ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 

(«ɗȼɆ ɢ ɩɟɪɢɮɟɪɢɣɧɵɟ ɭɫɬɪɨɣɫɬɜɚ», «Ⱥɪɯɢɬɟɤɬɭɪɚ ɗȼɆ ɢ ɫɢɫɬɟɦ»), ɩɟɪɜɵɦ 

ɷɬɚɩɨɦ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɧɢɦɚɧɢɹ 

ɨɫɧɨɜɧɵɯ ɩɪɢɧɰɢɩɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ. ɋɬɭɞɟɧɬɚɦ 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɫɬɪɭɤɬɭɪɭ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ, ɟɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɛɥɨɤɢ, ɦɟɯɚɧɢɡɦɵ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɚ ɬɚɤɠɟ ɟɝɨ ɫɢɫɬɟɦɭ ɤɨɦɚɧɞ. Ⱦɨɜɨɥɶɧɨ 

ɱɚɫɬɨ ɜ ɩɪɨɰɟɫɫɟ ɢɡɭɱɟɧɢɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɯ ɩɪɨɝɪɚɦɦɧɵɟ 

ɷɦɭɥɹɬɨɪɵ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɷɦɭɥɹɬɨɪɨɜ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080 [1, 2] ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɨɛɥɚɞɚɟɬ ɤɚɤɢɦɢ-ɥɢɛɨ 

ɧɟɞɨɫɬɚɬɤɚɦɢ: 

˗ ɨɬɫɭɬɫɬɜɭɸɬ ɜɧɟɲɧɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɜɢɪɬɭɚɥɶɧɨ ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɭ (ɬɚɣɦɟɪɵ, ɞɢɫɩɥɟɢ ɢ ɬ.ɞ.); 

˗ ɨɬɫɭɬɫɬɜɭɟɬ ɩɟɪɟɧɨɫɢɦɨɫɬɶ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɨɩɟɪɚɰɢɨɧɧɵɦɢ 

ɫɢɫɬɟɦɚɦɢ; 

˗ ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɬɨɱɟɤ ɨɫɬɚɧɨɜɤɢ ɜ ɩɪɨɝɪɚɦɦɟ; 

˗ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ ɠɟɫɬɤɨ ɩɪɢɜɹɡɵɜɚɸɬɫɹ ɤ ɚɞɪɟɫɚɦ ɜ 

ɩɚɦɹɬɢ (ɨɬɫɭɬɫɬɜɭɟɬ ɬɪɚɧɫɥɹɬɨɪ ɢɡ ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ ɜ ɦɚɲɢɧɧɵɣ ɤɨɞ), ɱɬɨ 

ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɢ ɡɚɬɪɭɞɧɹɟɬ ɝɪɭɩɩɨɜɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɨɜ. 

Ɉɬɫɭɬɫɬɜɢɟ ɷɦɭɥɹɬɨɪɨɜ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɜɫɟɦ ɩɨɬɪɟɛɧɨɫɬɹɦ 

ɩɪɟɩɨɞɚɜɚɟɦɵɯ ɞɢɫɰɢɩɥɢɧ, ɩɨɞɤɪɟɩɥɹɟɬ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ. 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɷɦɭɥɹɬɨɪɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080 ɧɟ ɨɛɥɚɞɚɸɳɟɝɨ 

ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɜ ɪɚɛɨɬɟ ɪɟɲɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɋɨɫɬɚɜɢɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɷɦɭɥɹɬɨɪɚ, ɢɫɯɨɞɹ ɢɡ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɡɚɞɚɱ, ɪɟɲɚɟɦɵɯ ɫɬɭɞɟɧɬɚɦɢ ɜ ɪɚɦɤɚɯ ɩɪɟɩɨɞɚɜɚɟɦɵɯ ɤɭɪɫɨɜ. 
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2) ȼɵɩɨɥɧɢɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɷɦɭɥɹɬɨɪɚ 

ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɫɨɫɬɚɜɥɟɧɧɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ. 

3) Ɋɟɚɥɢɡɨɜɚɬɶ ɷɦɭɥɹɬɨɪ, ɩɪɢɞɟɪɠɢɜɚɹɫɶ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɪɚɧɟɟ 

ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ. 

4) Ɉɩɢɪɚɹɫɶ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɨɜɟɫɬɢ ɬɟɫɬɢɪɨɜɚɧɢɟ 

ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɷɦɭɥɹɬɨɪɚ. 

5) ɋɨɫɬɚɜɢɬɶ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɫɛɨɪɤɟ ɢ ɡɚɩɭɫɤɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɷɦɭɥɹɬɨɪɚ. 
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1 Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ ɧɚ ȼɄɊ 

 

1.1 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɧɚɥɨɝɨɜ 

 

1.1.1 Intel 8080 CPU Emulator 

 

ɗɦɭɥɹɬɨɪ ɦɢɤɪɨɤɨɦɩɶɸɬɟɪɚ ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080 ɩɨɞ 

ɭɩɪɚɜɥɟɧɢɟɦ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ CP / M (Control Programs for Microcomputer) 

[1]. ɗɦɭɥɹɬɨɪ ɪɚɛɨɬɚɟɬ ɜ ɛɪɚɭɡɟɪɟ ɢ ɩɨɡɜɨɥɹɟɬ ɦɨɧɬɢɪɨɜɚɬɶ ɞɨ 4 ɨɛɪɚɡɨɜ 

ɜɨɫɶɦɢɞɸɣɦɨɜɵɯ ɞɢɫɤɟɬ, ɫ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɚ ɡɚɝɪɭɡɤɚ ɡɚɪɚɧɟɟ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɩɪɨɝɪɚɦɦ ɜ ɜɢɞɟ .hex ɮɚɣɥɨɜ. ɂɧɬɟɪɮɟɣɫ ɷɦɭɥɹɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɤɨɧɫɨɥɢ, 

ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 1. ɍɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɨɧɫɨɥɶɧɵɯ 

ɤɨɦɚɧɞ. ȼ ɷɦɭɥɹɬɨɪɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɲɚɝɨɜɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ, 

ɩɪɨɫɦɨɬɪɚ/ɦɨɞɢɮɢɤɚɰɢɢ ɡɧɚɱɟɧɢɣ ɪɟɝɢɫɬɪɨɜ, ɮɥɚɝɨɜ ɢ ɹɱɟɟɤ ɩɚɦɹɬɢ. 

 

 

 

Ɋɢɫɭɧɨɤ 1 – ɂɧɬɟɪɮɟɣɫ ɷɦɭɥɹɬɨɪɚ Intel 8080 CPU Emulator 

 



7 

1.1.2 Emu-I8080 

 

ɗɦɭɥɹɬɨɪ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080. Ⱦɚɧɧɵɣ ɷɦɭɥɹɬɨɪ ɢɦɟɟɬ 

ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ (ɪɢɫɭɧɨɤ 2), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɞɨɛɧɨ 

ɩɪɨɫɦɚɬɪɢɜɚɬɶ/ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɡɧɚɱɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɹɱɟɟɤ ɩɚɦɹɬɢ, ɪɟɝɢɫɬɪɨɜ ɢ 

ɮɥɚɝɨɜ. ɉɪɢɫɭɬɫɬɜɭɸɬ ɪɟɠɢɦɵ ɩɨɥɧɨɝɨ ɢ ɩɨɲɚɝɨɜɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ, 

ɪɟɚɥɢɡɨɜɚɧɚ ɩɨɞɞɟɪɠɤɚ ɪɚɛɨɬɵ ɫ ɜɢɪɬɭɚɥɶɧɵɦ ɞɢɫɩɥɟɟɦ ɪɚɡɪɟɲɟɧɢɟɦ 32x10 

ɩɢɤɫɟɥɟɣ. ɗɦɭɥɹɬɨɪ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɜɜɨɞɚ ɡɧɚɱɟɧɢɣ ɫ 

ɤɥɚɜɢɚɬɭɪɵ, ɚ ɬɚɤɠɟ ɜɵɜɨɞ ɡɧɚɱɟɧɢɣ ɪɟɝɢɫɬɪɚ-ɚɤɤɭɦɭɥɹɬɨɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 

ɤɨɧɫɨɥɶ. 

 

 

 

Ɋɢɫɭɧɨɤ 2 – ɂɧɬɟɪɮɟɣɫ ɷɦɭɥɹɬɨɪɚ Emu-I8080 

 

1.1.3 Rk86 

 

ɗɦɭɥɹɬɨɪ 8-ɦɢ ɪɚɡɪɹɞɧɨɝɨ ɫɨɜɟɬɫɤɨɝɨ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ Ɋɚɞɢɨ-

86ɊɄ [2]. Ⱦɚɧɧɵɣ ɷɦɭɥɹɬɨɪ ɪɚɛɨɬɚɟɬ ɜ ɛɪɚɭɡɟɪɟ. ɍɩɪɚɜɥɟɧɢɟ ɷɦɭɥɹɬɨɪɨɦ 

ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɠɢɦɟ ɷɦɭɥɹɰɢɢ ɪɚɛɨɬɵ ɦɨɧɢɬɨɪɚ ɉɁɍ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɡɧɚɱɟɧɢɹ ɹɱɟɟɤ ɩɚɦɹɬɢ, ɫɨɫɬɨɹɧɢɹ ɪɟɝɢɫɬɪɨɜ ɢ ɮɥɚɝɨɜ, ɚ ɬɚɤɠɟ 

ɜɜɨɞɢɬɶ ɤɨɦɚɧɞɵ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɜ ɜɢɞɟ ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɵɯ ɤɨɞɨɜ. Ⱦɚɧɧɵɣ 
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ɷɦɭɥɹɬɨɪ ɩɨɡɜɨɥɹɟɬ ɩɢɫɚɬɶ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ ɚɫɫɟɦɛɥɟɪɚ ɢ ɡɚɝɪɭɠɚɬɶ 

ɬɪɚɧɫɥɢɪɨɜɚɧɧɵɣ ɦɚɲɢɧɧɵɣ ɤɨɞ ɜ ɩɚɦɹɬɶ. Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɧɚɥɢɱɢɟ 

ɚɫɫɟɦɛɥɟɪɚ, ɞɟɬɚɥɶɧɚɹ ɷɦɭɥɹɰɢɹ ɩɨɜɟɞɟɧɢɹ ɤɨɦɩɶɸɬɟɪɚ Ɋɚɞɢɨ-86ɊɄ ɢ ɟɝɨ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɥɚɟɬ ɩɪɨɰɟɫɫ ɧɚɩɢɫɚɧɢɹ ɢ ɨɬɥɚɞɤɢ ɩɪɨɝɪɚɦɦ 

ɞɨɥɝɢɦ ɢ ɬɪɭɞɨёɦɤɢɦ. 

 

 

 

Ɋɢɫɭɧɨɤ 3 – ɂɧɬɟɪɮɟɣɫ ɷɦɭɥɹɬɨɪɚ Rk86 

 

1.2 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 

 

Ɏɭɧɤɰɢɨɧɚɥ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɷɦɭɥɹɬɨɪɚ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080 ɮɨɪɦɢɪɭɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɧɚɛɨɪɚ ɡɚɞɚɱ, ɫɬɨɹɳɢɯ ɩɟɪɟɞ 

ɫɬɭɞɟɧɬɚɦɢ, ɜ ɪɚɦɤɚɯ ɤɭɪɫɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ (ɬɚɛɥɢɰɚ 1) ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɗȼɆ 

ɢ ɩɟɪɢɮɟɪɢɣɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɱɚɫɬɶ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫɬɭɞɟɧɬɚɦɢ ɜ ɝɪɭɩɩɚɯ, 

ɚ ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɦɭɥɹɬɨɪ ɧɟ ɭɞɨɛɟɧ ɩɪɢ ɝɪɭɩɩɨɜɨɣ ɪɚɛɨɬɟ ɢɡ-

ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ, ɱɬɨ ɫɜɹɡɚɧɨ 

ɫɨ ɫɩɨɫɨɛɨɦ ɯɪɚɧɟɧɢɹ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɜ ɮɚɣɥɟ. 
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Ɍɚɛɥɢɰɚ 1 – ɋɩɢɫɨɤ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɗȼɆ ɢ ɩɟɪɢɮɟɪɢɣɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

ɇɨɦɟɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 

1 
ɂɡɭɱɟɧɢɟ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɢ ɥɨɝɢɱɟɫɤɢɯ ɤɨɦɚɧɞ ɛɚɡɨɜɨɝɨ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ. 

2 ɂɡɭɱɟɧɢɟ ɤɨɦɚɧɞ ɩɟɪɟɞɚɱɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɛɚɡɨɜɨɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɟ. 

3 ɂɡɭɱɟɧɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɬɟɤɨɦ ɢ ɜɵɡɨɜ ɩɨɞɩɪɨɝɪɚɦɦ. 

4 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

5 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɝɟɧɟɪɚɰɢɢ ɫɥɭɱɚɣɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɨɰɟɧɤɚ 

ɤɚɱɟɫɬɜɚ ɝɟɧɟɪɚɬɨɪɚ. 

6 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɬɟɤɫɬɚ ɧɚ ɜɢɪɬɭɚɥɶɧɨɦ ɷɤɪɚɧɟ. 

7 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ. 

8 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɨɦ. Ⱥɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ. 

9 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɨɦ. ɉɪɨɝɪɚɦɦɧɚɹ ɱɚɫɬɶ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦ ɷɦɭɥɹɬɨɪɟ ɞɨɥɠɧɚ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ 

ɩɨɞɞɟɪɠɤɚ: 

˗ ɪɚɛɨɬɵ ɫ ɬɚɣɦɟɪɨɦ; 

˗ ɪɚɛɨɬɵ ɫ ɩɢɤɫɟɥɶɧɵɦ ɷɤɪɚɧɨɦ; 

˗ ɪɚɛɨɬɵ ɫ ɫɢɦɜɨɥɶɧɵɦ ɷɤɪɚɧɨɦ; 

˗ ɬɪɚɧɫɥɹɰɢɢ ɩɪɨɝɪɚɦɦɵ ɜ ɦɚɲɢɧɧɵɣ ɤɨɞ. 

 

1.2.1 ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɧɨɝɨ ɷɦɭɥɹɬɨɪɚ 

 

ɇɚ ɪɢɫɭɧɤɚɯ 4 ɢ 5 ɩɪɢɜɟɞɟɧ ɩɪɨɬɨɬɢɩ ɢɧɬɟɪɮɟɣɫɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɠɟɥɚɧɢɹɦɢ ɡɚɤɚɡɱɢɤɚ. 

Ƚɥɚɜɧɨɟ ɨɤɧɨ ɷɦɭɥɹɬɨɪɚ (ɪɢɫɭɧɨɤ 4) ɨɬɨɛɪɚɠɚɟɬ ɡɧɚɱɟɧɢɹ ɹɱɟɟɤ ɩɚɦɹɬɢ (1) 

ɢ ɫɨɫɬɨɹɧɢɹ ɪɟɝɢɫɬɪɨɜ ɢ ɮɥɚɝɨɜ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ (2), ɩɨɥɟ ɜɜɨɞɚ (3) ɢ ɩɨɥɟ 

ɜɵɜɨɞɚ (4), ɫɩɢɫɨɤ ɩɨɞɤɥɸɱɟɧɧɵɯ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ (5), ɚ ɬɚɤɠɟ 

ɩɢɤɫɟɥɶɧɵɣ (6) ɢ ɫɢɦɜɨɥɶɧɵɣ (7) ɷɤɪɚɧɵ. 
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Ɋɢɫɭɧɨɤ 4 – Ƚɥɚɜɧɨɟ ɨɤɧɨ ɷɦɭɥɹɬɨɪɚ 

 

ȼɤɥɚɞɤɚ ɪɟɞɚɤɬɨɪɚ ɤɨɞɚ (ɪɢɫɭɧɨɤ 5) ɫɨɞɟɪɠɢɬ ɩɨɥɟ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 

ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ (1), ɩɨɥɟ ɞɥɹ ɜɵɜɨɞɚ ɪɟɡɭɥɶɬɚɬɚ ɬɪɚɧɫɥɹɰɢɢ ɩɪɨɝɪɚɦɦɵ (2) ɢ 

ɬɚɛɥɢɰɭ ɫɨɨɬɧɨɲɟɧɢɣ ɦɟɬɨɤ ɢ ɢɯ ɚɞɪɟɫɨɜ ɜ ɩɚɦɹɬɢ (3). 
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Ɋɢɫɭɧɨɤ 5 – ȼɤɥɚɞɤɚ ɪɟɞɚɤɬɨɪɚ ɤɨɞɚ 

 

ȼ ɉɊɂɅɈɀȿɇɂɂ Ⱥ ɩɪɢɜɟɞɟɧɚ ɦɨɞɟɥɶ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ (ɫɥɨɜɚɪɶ 

ɫɢɫɬɟɦɵ), ɜ ɤɨɬɨɪɨɣ ɮɢɤɫɢɪɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɬɟɪɦɢɧɵ (ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɷɥɟɦɟɧɬɚɦ ɩɪɨɝɪɚɦɦɵ), ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɨɩɢɫɚɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ. 

 

1.2.2 Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɞɢɧɚɦɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
ɫɢɫɬɟɦɵ 

 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɨɜɨɦɭ ɷɦɭɥɹɬɨɪɭ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ 

ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ [3], ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɤɨɬɨɪɨɣ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 
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Ɋɢɫɭɧɨɤ 6 – Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

 

Ɍɟɤɫɬɨɜɨɟ ɨɩɢɫɚɧɢɟ ɩɪɟɰɟɞɟɧɬɨɜ: 
ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɨɬɤɪɵɬɶ ɮаɣɥ ɢɫɯɨɞɧɨɝɨ ɤɨɞа ɩɪɨɝɪаɦɦɵ. 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ: ɩɨɥɶɡɨɜɚɬɟɥɶ. 

ɐɟɥɶ: ɨɬɤɪɵɬɶ ɮɚɣɥ ɩɪɨɝɪɚɦɦɵ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɦɭɥɹɬɨɪɟ ɨɫɬɚɧɨɜɥɟɧ. 

Ƚɥɚɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 
1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɜ ɦɟɧɸ «Ɏɚɣɥ» ɩɭɧɤɬ «Ɉɬɤɪɵɬɶ». 

2) ɗɦɭɥɹɬɨɪ ɩɨɤɚɡɵɜɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɤɧɨ ɜɵɛɨɪɚ ɮɚɣɥɚ. 

3) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɧɭɠɧɵɣ ɟɦɭ ɮɚɣɥ ɢ ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ 

«Ɉɬɤɪɵɬɶ». 

4) ɗɦɭɥɹɬɨɪ ɨɬɤɪɵɜɚɟɬ ɮɚɣɥ ɢ ɨɬɨɛɪɚɠɚɟɬ ɟɝɨ ɫɨɞɟɪɠɢɦɨɟ ɜ ɨɤɧɟ 

ɪɟɞɚɤɬɨɪɚ ɤɨɞɚ. 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ (ɩɨɩɵɬɤɚ ɨɬɤɪɵɬɢɹ 

ɧɟɫɭɳɟɫɬɜɭɸɳɟɝɨ ɮɚɣɥɚ): 

1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɜ ɦɟɧɸ «Ɏɚɣɥ» ɩɭɧɤɬ «Ɉɬɤɪɵɬɶ». 

2) ɗɦɭɥɹɬɨɪ ɩɨɤɚɡɵɜɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɤɧɨ ɜɵɛɨɪɚ ɮɚɣɥɚ. 

3) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɧɭɠɧɵɣ ɟɦɭ ɮɚɣɥ ɢ ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ 

«Ɉɬɤɪɵɬɶ». 

4) ɗɦɭɥɹɬɨɪ ɡɚɤɪɵɜɚɟɬ ɨɤɧɨ ɜɵɛɨɪɚ ɮɚɣɥɚ ɢ ɩɨɤɚɡɵɜɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ ɨɬɤɪɵɬɢɹ ɮɚɣɥɚ. 

 



13 

 

 

Ɋɢɫɭɧɨɤ 7 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɢɝɨɞɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɨɬɤɪɵɬɶ ɮɚɣɥ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ» 



14 

 

 

Ɋɢɫɭɧɨɤ 8 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɨɬɤɪɵɬɶ ɮɚɣɥ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ 

ɩɪɨɝɪɚɦɦɵ» 

 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɫɨɯɪаɧɢɬɶ ɮаɣɥ ɢɫɯɨɞɧɨɝɨ ɤɨɞа ɩɪɨɝɪаɦɦɵ. 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ: ɩɨɥɶɡɨɜɚɬɟɥɶ. 

ɐɟɥɶ: ɫɨɯɪɚɧɢɬɶ ɮɚɣɥ ɩɪɨɝɪɚɦɦɵ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɦɭɥɹɬɨɪɟ ɨɫɬɚɧɨɜɥɟɧ. 

Ƚɥɚɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 
1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɜ ɦɟɧɸ «Ɏɚɣɥ» ɩɭɧɤɬ «ɋɨɯɪɚɧɢɬɶ». 

2) ɗɦɭɥɹɬɨɪ ɩɨɤɚɡɵɜɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɤɧɨ ɜɵɛɨɪɚ ɮɚɣɥɚ. 

3) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɤɚɬɚɥɨɝ ɧɚɡɧɚɱɟɧɢɹ, ɜɜɨɞɢɬ ɢɦɹ ɫɨɯɪɚɧɹɟɦɨɝɨ 

ɮɚɣɥɚ ɢɥɢ ɜɵɛɢɪɚɟɬ ɫɭɳɟɫɬɜɭɸɳɢɣ ɮɚɣɥ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ 

«ɋɨɯɪɚɧɢɬɶ». 

4) ɗɦɭɥɹɬɨɪ ɫɨɯɪɚɧɹɟɬ ɮɚɣɥ ɢ ɨɬɨɛɪɚɠɚɟɬ ɫɨɨɛɳɟɧɢɟ ɨɛ ɭɫɩɟɲɧɨɦ 

ɫɨɯɪɚɧɟɧɢɢ ɮɚɣɥɚ. 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ (ɩɨɩɵɬɤɚ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ ɜ 

ɤɚɬɚɥɨɝ ɛɟɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɚɜ ɞɨɫɬɭɩɚ): 

1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɜ ɦɟɧɸ «Ɏɚɣɥ» ɩɭɧɤɬ «ɋɨɯɪɚɧɢɬɶ». 

2) ɗɦɭɥɹɬɨɪ ɩɨɤɚɡɵɜɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɤɧɨ ɜɵɛɨɪɚ ɮɚɣɥɚ. 
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3) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɤɚɬɚɥɨɝ ɧɚɡɧɚɱɟɧɢɹ, ɜɜɨɞɢɬ ɢɦɹ ɫɨɯɪɚɧɹɟɦɨɝɨ 

ɮɚɣɥɚ ɢɥɢ ɜɵɛɢɪɚɟɬ ɫɭɳɟɫɬɜɭɸɳɢɣ ɮɚɣɥ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ 

«ɋɨɯɪɚɧɢɬɶ». 

4) ɗɦɭɥɹɬɨɪ ɡɚɤɪɵɜɚɟɬ ɨɤɧɨ ɜɵɛɨɪɚ ɮɚɣɥɚ ɢ ɩɨɤɚɡɵɜɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ. 

 

 

 

Ɋɢɫɭɧɨɤ 9 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɢɝɨɞɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɫɨɯɪɚɧɢɬɶ ɮɚɣɥ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ 

ɩɪɨɝɪɚɦɦɵ» 



16 

 
 

Ɋɢɫɭɧɨɤ 10 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɫɨɯɪɚɧɢɬɶ ɮɚɣɥ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ 

ɩɪɨɝɪɚɦɦɵ» 

 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɬɪаɧɫɥɢɪɨɜаɬɶ ɩɪɨɝɪаɦɦɭ. 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ: ɩɨɥɶɡɨɜɚɬɟɥɶ. 

ɐɟɥɶ: ɬɪɚɧɫɥɢɪɨɜɚɬɶ ɩɪɨɝɪɚɦɦɭ ɢ ɡɚɝɪɭɡɢɬɶ ɟё ɜ ɩɚɦɹɬɶ ɷɦɭɥɹɬɨɪɚ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɦɭɥɹɬɨɪɟ ɨɫɬɚɧɨɜɥɟɧ. 

Ƚɥɚɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 
1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɜ ɦɟɧɸ «ɗɦɭɥɹɬɨɪ» ɩɭɧɤɬ «Ɍɪɚɧɫɥɹɰɢɹ». 

2) ɗɦɭɥɹɬɨɪ ɩɪɨɜɨɞɢɬ ɫɢɧɬɚɤɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ, 

ɜɵɩɨɥɧɹɟɬ ɬɪɚɧɫɥɹɰɢɸ ɢɫɯɨɞɧɨɝɨ ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ ɜ ɦɚɲɢɧɧɵɣ ɤɨɞ, ɡɚɝɪɭɠɚɟɬ 

ɟё ɜ ɩɚɦɹɬɶ ɷɦɭɥɹɬɨɪɚ ɢ ɜɵɜɨɞɢɬ ɫɨɨɛɳɟɧɢɟ ɨɛ ɭɫɩɟɲɧɨɣ ɬɪɚɧɫɥɹɰɢɢ 

ɩɪɨɝɪɚɦɦɵ ɜ ɤɨɧɫɨɥɶ ɪɟɞɚɤɬɨɪɚ ɤɨɞɚ. 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ (ɩɨɩɵɬɤɚ ɬɪɚɧɫɥɹɰɢɢ ɢɫɯɨɞɧɨɝɨ 

ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ, ɫɨɞɟɪɠɚɳɟɝɨ ɫɢɧɬɚɤɫɢɱɟɫɤɢɟ ɨɲɢɛɤɢ): 

1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɜ ɦɟɧɸ «ɗɦɭɥɹɬɨɪ» ɩɭɧɤɬ «Ɍɪɚɧɫɥɹɰɢɹ». 

2) ɗɦɭɥɹɬɨɪ ɩɪɨɜɨɞɢɬ ɫɢɧɬɚɤɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ ɢ 

ɜɵɜɨɞɢɬ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɚɯ ɜ ɬɟɤɫɬɟ ɩɪɨɝɪɚɦɦɵ ɜ ɤɨɧɫɨɥɶ ɪɟɞɚɤɬɨɪɚ ɤɨɞɚ. 

 



17 

 

 

Ɋɢɫɭɧɨɤ 11 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɢɝɨɞɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɬɪɚɧɫɥɢɪɨɜɚɬɶ ɩɪɨɝɪɚɦɦɭ» 

 

 

 

Ɋɢɫɭɧɨɤ 12 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɩɪɟɰɟɞɟɧɬɚ «ɬɪɚɧɫɥɢɪɨɜɚɬɶ ɩɪɨɝɪɚɦɦɭ» 
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ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɪаɦɦɭ. 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ: ɩɨɥɶɡɨɜɚɬɟɥɶ. 

ɐɟɥɶ: ɜɵɩɨɥɧɢɬɶ (ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ) ɩɪɨɝɪɚɦɦɭ, ɧɚɯɨɞɹɳɭɸɫɹ ɜ 

ɩɚɦɹɬɢ ɷɦɭɥɹɬɨɪɚ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɦɭɥɹɬɨɪɟ ɨɫɬɚɧɨɜɥɟɧ, 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɚɜɧɨɦ ɷɤɪɚɧɟ ɷɦɭɥɹɬɨɪɚ. 

Ƚɥɚɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 
1) ȿɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɯɨɱɟɬ ɭɫɬɚɧɨɜɢɬɶ ɚɞɪɟɫ, ɫ ɤɨɬɨɪɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɩɨɥɧɹɬɶ ɩɪɨɝɪɚɦɦɭ, ɬɨ ɜɵɩɨɥɧɹɟɬ ɩɪɟɰɟɞɟɧɬ «ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɱёɬɱɢɤɚ». 

2) ȿɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɯɨɱɟɬ ɞɨɛɚɜɢɬɶ ɬɨɱɤɭ ɨɫɬɚɧɨɜɤɢ, ɬɨ ɜɵɩɨɥɧɹɟɬ 

ɩɪɟɰɟɞɟɧɬ «ɭɫɬɚɧɨɜɢɬɶ ɬɨɱɤɭ ɨɫɬɚɧɨɜɤɢ». 

3) ȿɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɯɨɱɟɬ ɜɵɩɨɥɧɢɬɶ ɬɟɤɭɳɭɸ ɤɨɦɚɧɞɭ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ, ɬɨ ɜɵɩɨɥɧɹɟɬ ɩɪɟɰɟɞɟɧɬ «ɜɵɩɨɥɧɢɬɶ ɬɟɤɭɳɭɸ ɤɨɦɚɧɞɭ». 

4) ȿɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɯɨɱɟɬ ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɪɚɦɦɭ ɩɨɥɧɨɫɬɶɸ, ɬɨ 

ɜɵɩɨɥɧɹɟɬ ɩɪɟɰɟɞɟɧɬ «ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɪɚɦɦɭ ɩɨɥɧɨɫɬɶɸ». 

 

 

 

Ɋɢɫɭɧɨɤ 13 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɢɝɨɞɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɪɚɦɦɭ» 

 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɪаɦɦɭ ɩɨɥɧɨɫɬɶю. 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ: ɩɨɥɶɡɨɜɚɬɟɥɶ. 

ɐɟɥɶ: ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɪɚɦɦɭ, ɧɚɯɨɞɹɳɭɸɫɹ ɜ ɩɚɦɹɬɢ ɷɦɭɥɹɬɨɪɚ. 
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ɉɪɟɞɭɫɥɨɜɢɟ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɦɭɥɹɬɨɪɟ ɨɫɬɚɧɨɜɥɟɧ, 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɚɜɧɨɦ ɷɤɪɚɧɟ ɷɦɭɥɹɬɨɪɚ. 

Ƚɥɚɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 
1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɜ ɦɟɧɸ «ɗɦɭɥɹɬɨɪ» ɩɭɧɤɬ «ȼɵɩɨɥɧɢɬɶ». 

2) ɗɦɭɥɹɬɨɪ ɡɚɩɭɫɤɚɟɬ ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ. ȼɨ ɜɪɟɦɹ 

ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɩɪɨɢɫɯɨɞɢɬ ɨɛɧɨɜɥɟɧɢɟ ɩɢɤɫɟɥɶɧɨɝɨ ɢ ɫɢɦɜɨɥɶɧɨɝɨ 

ɷɤɪɚɧɨɜ ɷɦɭɥɹɬɨɪɚ. ɉɨ ɞɨɫɬɢɠɟɧɢɸ ɬɨɱɤɢ ɨɫɬɚɧɨɜɚ ɢɥɢ ɤɨɧɰɚ ɩɪɨɝɪɚɦɦɵ, 

ɷɦɭɥɹɬɨɪ ɡɚɜɟɪɲɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ ɢ ɨɬɨɛɪɚɠɚɟɬ ɨɛɧɨɜɥёɧɧɵɟ 

ɡɧɚɱɟɧɢɹ ɪɟɝɢɫɬɪɨɜ ɢ ɩɚɦɹɬɢ. 

3) ȿɫɥɢ ɡɚɩɭɳɟɧɧɚɹ ɷɦɭɥɹɬɨɪɨɦ ɩɪɨɝɪɚɦɦɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɛɟɫɤɨɧɟɱɧɵɣ 

ɰɢɤɥ, ɬɨ ɟё ɡɚɜɟɪɲɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɜɵɛɨɪɨɦ ɜ 

ɦɟɧɸ «ɗɦɭɥɹɬɨɪ» ɩɭɧɤɬɚ «Ɉɫɬɚɧɨɜɢɬɶ». 

 

 

 

Ɋɢɫɭɧɨɤ 14 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɢɝɨɞɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɪɚɦɦɭ ɩɨɥɧɨɫɬɶɸ» 



20 

 

 

Ɋɢɫɭɧɨɤ 15 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɩɪɟɰɟɞɟɧɬɚ «ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɪɚɦɦɭ 

ɩɨɥɧɨɫɬɶɸ» 

 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɜɵɩɨɥɧɢɬɶ ɬɟɤɭщɭю ɤɨɦаɧɞɭ. 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ: ɩɨɥɶɡɨɜɚɬɟɥɶ. 

ɐɟɥɶ: ɜɵɩɨɥɧɢɬɶ ɬɟɤɭɳɭɸ ɤɨɦɚɧɞɭ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɦɭɥɹɬɨɪɟ ɨɫɬɚɧɨɜɥɟɧ, 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɚɜɧɨɦ ɷɤɪɚɧɟ ɷɦɭɥɹɬɨɪɚ. 

Ƚɥɚɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 
1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɜ ɦɟɧɸ «ɗɦɭɥɹɬɨɪ» ɩɭɧɤɬ «ɒɚɝ». 

2) ɗɦɭɥɹɬɨɪ ɜɵɩɨɥɧɹɟɬ ɬɟɤɭɳɭɸ ɤɨɦɚɧɞɭ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ. Ɉɬɨɛɪɚɠɚɟɬ 

ɨɛɧɨɜɥёɧɧɵɟ ɡɧɚɱɟɧɢɹ ɪɟɝɢɫɬɪɨɜ ɢ ɩɚɦɹɬɢ, ɩɪɨɢɡɜɨɞɢɬ ɨɛɧɨɜɥɟɧɢɟ ɩɢɤɫɟɥɶɧɨɝɨ 

ɢ ɫɢɦɜɨɥɶɧɨɝɨ ɷɤɪɚɧɨɜ. 
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Ɋɢɫɭɧɨɤ 16 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɢɝɨɞɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɜɵɩɨɥɧɢɬɶ ɬɟɤɭɳɭɸ ɤɨɦɚɧɞɭ» 

 

 

 

Ɋɢɫɭɧɨɤ 17 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɩɪɟɰɟɞɟɧɬɚ «ɜɵɩɨɥɧɢɬɶ ɬɟɤɭɳɭɸ ɤɨɦɚɧɞɭ» 

 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɭɫɬаɧɨɜɢɬɶ ɡɧачɟɧɢɟ ɫчёɬчɢɤа ɤɨɦаɧɞ. 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ: ɩɨɥɶɡɨɜɚɬɟɥɶ. 

ɐɟɥɶ: ɭɫɬɚɧɨɜɢɬɶ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫɱёɬɱɢɤɚ ɤɨɦɚɧɞ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɦɭɥɹɬɨɪɟ ɨɫɬɚɧɨɜɥɟɧ, 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɚɜɧɨɦ ɷɤɪɚɧɟ ɷɦɭɥɹɬɨɪɚ. 
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Ƚɥɚɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 
1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɤɥɢɤɚɟɬ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɧɭɠɧɨɣ ɫɬɪɨɤɟ ɬɚɛɥɢɰɵ 

ɩɚɦɹɬɢ ɷɦɭɥɹɬɨɪɚ. 

2) ɗɦɭɥɹɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɧɚɱɟɧɢɟ ɫɱёɬɱɢɤɚ ɤɨɦɚɧɞ, ɫɨɝɥɚɫɧɨ 

ɜɵɛɪɚɧɧɨɦɭ ɚɞɪɟɫɭ ɩɚɦɹɬɢ. 

 

 

 

Ɋɢɫɭɧɨɤ 18 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɢɝɨɞɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɫɱёɬɱɢɤɚ ɤɨɦɚɧɞ» 

 

 

 

Ɋɢɫɭɧɨɤ 19 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɩɪɟɰɟɞɟɧɬɚ «ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɫɱёɬɱɢɤɚ 

ɤɨɦɚɧɞ» 
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ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɭɫɬаɧɨɜɢɬɶ ɬɨчɤɭ ɨɫɬаɧɨɜа. 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ: ɩɨɥɶɡɨɜɚɬɟɥɶ. 

ɐɟɥɶ: ɭɫɬɚɧɨɜɢɬɶ ɬɨɱɤɭ ɨɫɬɚɧɨɜɚ ɜ ɩɪɨɝɪɚɦɦɟ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɦɭɥɹɬɨɪɟ ɨɫɬɚɧɨɜɥɟɧ, 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɚɜɧɨɦ ɷɤɪɚɧɟ ɷɦɭɥɹɬɨɪɚ. 

Ƚɥɚɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 
1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɤɥɢɤɚɟɬ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɧɭɠɧɨɣ ɫɬɪɨɤɟ 

ɬɚɛɥɢɰɵ ɩɚɦɹɬɢ ɷɦɭɥɹɬɨɪɚ. 

2) ɗɦɭɥɹɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚ ɜɵɛɪɚɧɧɵɣ ɚɞɪɟɫ ɩɚɦɹɬɢ ɬɨɱɤɭ ɨɫɬɚɧɨɜɚ. 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ (ɭɞɚɥɟɧɢɟ ɬɨɱɤɢ ɨɫɬɚɧɨɜɚ): 

1) ɉɨɥɶɡɨɜɚɬɟɥɶ ɤɥɢɤɚɟɬ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɫɬɪɨɤɟ ɬɚɛɥɢɰɵ ɩɚɦɹɬɢ 

ɷɦɭɥɹɬɨɪɚ, ɫɨɞɟɪɠɚɳɟɣ ɬɨɱɤɭ ɨɫɬɚɧɨɜɚ. 

2) ɗɦɭɥɹɬɨɪ ɫɧɢɦɚɟɬ ɫ ɜɵɛɪɚɧɧɨɝɨ ɚɞɪɟɫɚ ɩɚɦɹɬɢ ɬɨɱɤɭ ɨɫɬɚɧɨɜɚ. 

 

 

 

Ɋɢɫɭɧɨɤ 20 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɢɝɨɞɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɭɫɬɚɧɨɜɢɬɶ ɬɨɱɤɭ ɨɫɬɚɧɨɜɚ» 
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Ɋɢɫɭɧɨɤ 21 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɩɪɟɰɟɞɟɧɬɚ «ɭɫɬɚɧɨɜɢɬɶ ɬɨɱɤɭ ɨɫɬɚɧɨɜɚ» 

 

1.3 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

1) ȼɵɩɨɥɧɟɧ ɨɛɡɨɪ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɧɚɥɨɝɨɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɷɦɭɥɹɬɨɪɚ. 

2) ɋɨɫɬɚɜɥɟɧɚ ɦɨɞɟɥɶ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ.  

3) ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ 

ɷɦɭɥɹɬɨɪɭ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦ ɩɪɟɰɟɞɟɧɬɨɜ, ɢ ɢɯ ɬɟɤɫɬɨɜɨɝɨ ɨɩɢɫɚɧɢɹ. ɉɨ ɤɚɠɞɨɦɭ 

ɩɪɟɰɟɞɟɧɬɭ ɫɨɫɬɚɜɥɟɧɵ ɞɢɚɝɪɚɦɦɵ ɩɪɢɝɨɞɧɨɫɬɢ ɢ ɞɢɚɝɪɚɦɦɵ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
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2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 

 

2.1 Ɇɨɞɭɥɢ ɫɢɫɬɟɦɵ 

 

Ʌɨɝɢɤɭ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɷɦɭɥɹɬɨɪɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ 

Intel 8080 ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ ɦɨɞɭɥɹ: 

˗ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɢ ɩɪɟɡɟɧɬɚɰɢɨɧɧɚɹ ɥɨɝɢɤɚ; 

˗ ɦɨɞɟɥɶ ɷɦɭɥɹɬɨɪɚ (ɛɢɡɧɟɫ-ɥɨɝɢɤɚ). 

Ɇɨɞɟɥɶ ɷɦɭɥɹɬɨɪɚ ɫɨɞɟɪɠɢɬ: 

˗ ɬɪɚɧɫɥɹɬɨɪ; 

˗ ɦɨɞɭɥɶ ɢɫɩɨɥɧɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɪɨɝɪɚɦɦɵ; 

˗ ɦɨɞɟɥɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ; 

˗ ɫɢɫɬɟɦɚ ɤɨɦɚɧɞ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ; 

˗ ɫɢɫɬɟɦɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ. 

ɇɚ ɪɢɫɭɧɤɟ 22 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɨɞɭɥɟɣ ɫɢɫɬɟɦɵ. 

ɇɚ ɪɢɫɭɧɤɟ 23 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɨɤɪɚɳёɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɷɦɭɥɹɬɨɪɚ. 

 

 

 

Ɋɢɫɭɧɨɤ 22 – ɋɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɨɞɭɥɟɣ ɫɢɫɬɟɦɵ 
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Ɋɢɫɭɧɨɤ 23 – Ⱦɢɚɝɪɚɦɦɚ ɨɫɧɨɜɧɵɯ ɤɥɚɫɫɨɜ ɷɦɭɥɹɬɨɪɚ 

 

ɇɚ ɜɯɨɞ ɬɪɚɧɫɥɹɬɨɪɚ ɩɨɫɬɭɩɚɟɬ ɬɟɤɫɬ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɪɨɝɪɚɦɦɵ. 

Ɍɪɚɧɫɥɹɬɨɪ ɜɵɩɨɥɧɹɟɬ ɥɟɤɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ ɢ, ɟɫɥɢ ɜ ɬɟɤɫɬɟ 

ɩɪɨɝɪɚɦɦɵ ɨɬɫɭɬɫɬɜɭɸɬ ɧɟ ɪɚɫɩɨɡɧɚɧɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɢɦɜɨɥɨɜ, ɬɨ 

ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɬɪɚɧɫɥɹɬɨɪɚ ɹɜɥɹɟɬɫɹ ɫɩɢɫɨɤ ɥɟɤɫɟɦ ɢ ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɵɯ 

ɤɨɞɨɜ ɤɨɦɚɧɞ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080. 

Ɇɨɞɭɥɶ ɢɫɩɨɥɧɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɪɨɝɪɚɦɦɵ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɥɨɝɢɤɭ 

ɪɚɛɨɬɵ ɨɫɧɨɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɷɦɭɥɹɬɨɪɚ: 

˗ ɩɨɲɚɝɨɜɨɟ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ; 

˗ ɩɨɬɨɤɨɜɨɟ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ; 

˗ ɬɨɱɤɢ ɨɫɬɚɧɨɜɚ; 
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˗ ɤɨɧɬɪɨɥɶ ɩɪɟɪɵɜɚɧɢɣ. 

Ɇɨɞɭɥɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɨɩɢɫɵɜɚɟɬ ɜɧɭɬɪɟɧɧɸɸ ɫɬɪɭɤɬɭɪɭ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɢ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɨɩɢɫɚɧɢɟ ɪɟɝɢɫɬɪɨɜ, ɮɥɚɝɨɜ ɢ ɚɞɪɟɫɭɟɦɨɣ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɦ ɩɚɦɹɬɢ. 

ɋɢɫɬɟɦɚ ɤɨɦɚɧɞ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ (ɪɢɫɭɧɨɤ 24) ɨɩɢɫɵɜɚɟɬ ɧɚɛɨɪ 

ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞ ɢ ɥɨɝɢɤɭ ɢɯ ɢɫɩɨɥɧɟɧɢɹ. 

ɂɧɬɟɪɮɟɣɫ ICommand ɨɩɪɟɞɟɥɹɟɬ ɧɚɛɨɪ ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 

ɤɨɦɚɧɞɨɣ ɦɟɬɨɞɨɜ. 

Ʉɥɚɫɫɵ CMD_Intel8080_ADD, CMD_Intel8080_CALL ɢ CMD_Intel8080_CC 

ɹɜɥɹɸɬɫɹ ɩɪɢɦɟɪɨɦ ɤɥɚɫɫɨɜ ɤɨɧɤɪɟɬɧɵɯ ɤɨɦɚɧɞ ɢ ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ ɢɧɮɨɪɦɚɰɢɸ 

ɨ ɤɨɧɤɪɟɬɧɨɣ ɢɧɫɬɪɭɤɰɢɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ. 

Ʉɥɚɫɫ CommandsFactory ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɨɦɚɧɞɵ 

ɩɨ ɟё ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɨɦɭ ɤɨɞɭ, ɯɪɚɧɹɳɟɦɭɫɹ ɜ ɩɚɦɹɬɢ ɷɦɭɥɹɬɨɪɚ. 

 

 

 

Ɋɢɫɭɧɨɤ 24 – Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɫɢɫɬɟɦɵ ɤɨɦɚɧɞ 
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ɋɢɫɬɟɦɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ (ɪɢɫɭɧɨɤ 25) ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɥɨɝɢɤɭ ɪɚɛɨɬɵ ɩɨɪɬɨɜ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɫ 

ɩɟɪɢɮɟɪɢɣɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɪɟɝɢɫɬɪɢɪɭɟɬ ɫɢɝɧɚɥɵ ɩɪɟɪɵɜɚɧɢɣ. Ⱦɚɧɧɚɹ 

ɫɢɫɬɟɦɚ ɬɚɤɠɟ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɫɟɪɜɟɪ ɜɧɟɲɧɢɯ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ, 

ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɟɪɢɮɟɪɢɣɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, 

ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɱɟɪɟɡ API. 

ɂɧɬɟɪɮɟɣɫ IExternaPeripheral ɨɩɢɫɵɜɚɟɬ ɧɚɛɨɪ ɦɟɬɨɞɨɜ ɞɥɹ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɦɨɞɟɥɶɸ ɜɧɟɲɧɟɝɨ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

Ʉɥɚɫɫ ExternalPeriheral ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɥɨɝɢɤɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɫ ɩɟɪɢɮɟɪɢɣɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. 

Ʉɥɚɫɫ IOPeripheralSystem ɹɜɥɹɟɬɫɹ ɞɢɫɩɟɬɱɟɪɨɦ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ 

ɢ ɨɬɜɟɱɚɟɬ ɡɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɨɞɤɥɸɱɟɧɢɣ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

ɂɧɬɟɪɮɟɣɫ IIntraProgramIOEventsListener ɨɩɢɫɵɜɚɟɬ ɦɟɬɨɞɵ ɞɥɹ ɪɚɛɨɬɵ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɫ ɫɢɫɬɟɦɨɣ ɜɜɨɞɚ ɜɵɜɨɞɚ. Ʉɥɚɫɫ, ɪɟɚɥɢɡɭɸɳɢɣ ɞɚɧɧɵɣ 

ɢɧɬɟɪɮɟɣɫ ɩɪɨɫɥɭɲɢɜɚɟɬ ɫɨɛɵɬɢɹ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɪɨɝɪɚɦɦɵ. 
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Ɋɢɫɭɧɨɤ 25 – Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɫɢɫɬɟɦɵ ɜɜɨɞɚ-ɜɵɜɨɞɚ 

 

2.2 ɉɪɨɝɪɚɦɦɧɵɣ ɢɧɬɟɪɮɟɣɫ ɩɪɢɥɨɠɟɧɢɹ 

 

Ⱦɥɹ ɪɚɫɲɢɪɟɧɢɹ ɫɩɢɫɤɚ ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɷɦɭɥɹɬɨɪɨɦ ɩɟɪɢɮɟɪɢɣɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɪɟɚɥɢɡɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɢ 

ɩɨɞɤɥɸɱɟɧɢɹ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɫɬɨɪɨɧɧɢɦɢ 

ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ. 

API ɷɦɭɥɹɬɨɪɚ (ɪɢɫɭɧɨɤ 26) ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ: 

˗ ɩɨɞɤɥɸɱɟɧɢɟ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɤ ɷɦɭɥɹɬɨɪɭ; 
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˗ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ ɱɟɪɟɡ 8-ɛɢɬɧɵɣ ɩɨɪɬ ɷɦɭɥɹɬɨɪɚ; 

˗ ɨɬɩɪɚɜɤɚ ɫɢɝɧɚɥɚ ɩɪɟɪɵɜɚɧɢɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 26 – Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ API 

 

2.3 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

1) ɉɪɨɢɡɜɟɞɟɧɚ ɞɟɤɨɦɩɨɡɢɰɢɹ ɥɨɝɢɤɢ ɪɚɛɨɬɵ ɷɦɭɥɹɬɨɪɚ. 

2) Ɉɩɪɟɞɟɥɟɧɵ ɨɛɹɡɚɧɧɨɫɬɢ ɤɚɠɞɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɨɞɭɥɹ. 

3) Ⱦɥɹ ɤɚɠɞɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɨɞɭɥɹ ɫɨɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ. 

4) ȼɵɩɨɥɧɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ API ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɟɪɢɮɟɪɢɣɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. 
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3 Ɋɟɚɥɢɡɚɰɢɹ 

 

3.1 ɂɫɩɨɥɶɡɭɟɦɵɟ ɢɧɫɬɪɭɦɟɧɬɵ 

 

Java 8 – JDK 1.8.0_171 [4]. 

ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ JetBrains IntelliJ IDEA 

Ultimate 2017.1 [5]. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦ ɧɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 

ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ web ɜɟɪɫɢɹ PlantUML [6]. 

ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ – ɜɟɛ-ɫɟɪɜɢɫ Github [7]. 

 

3.2 ɂɫɩɨɥɶɡɭɟɦɵɟ ɲɚɛɥɨɧɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

 

3.2.1 Model-View-Presenter 

 

Ⱦɥɹ ɪɚɡɞɟɥɟɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜ ɩɪɟɡɟɧɬɚɰɢɨɧɧɨɣ ɥɨɝɢɤɟ ɩɪɢɥɨɠɟɧɢɹ 

ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɚɬɬɟɪɧ MVP (Model-View-Presenter). 

Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ, ɤɨɬɨɪɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬɧɨɫɹɬɫɹ ɤ ɪɟɚɥɢɡɚɰɢɢ 

ɲɚɛɥɨɧɚ MVP, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 27. 

 

 

Ɋɢɫɭɧɨɤ 27 – ɋɬɪɭɤɬɭɪɚ ɤɥɚɫɫɨɜ ɩɚɬɬɟɪɧɚ «MVP» ɜ ɩɪɢɥɨɠɟɧɢɢ 



32 

ȼɫɹ ɛɢɡɧɟɫ-ɥɨɝɢɤɚ ɩɪɢɥɨɠɟɧɢɹ ɡɚɤɥɸɱɟɧɚ ɜ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ – ɤɥɚɫɫɟ 

EmulatorInte8080. Ʉɥɚɫɫ MainPresenter ɩɪɨɢɡɜɨɞɢɬ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ – ɤɥɚɫɫ MainWindow, ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɦɨɞɟɥɶɸ ɫɢɫɬɟɦɵ. 

 

3.2.2 Ʉɨɦɚɧɞɚ 

 

ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɤɨɦɚɧɞ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɚɬɬɟɪɧ 

«Ʉɨɦɚɧɞɚ» (ɪɢɫɭɧɨɤ 28). Ʉɚɠɞɚɹ ɨɬɞɟɥɶɧɚɹ ɢɧɫɬɪɭɤɰɢɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɤɨɞɟ ɩɪɨɝɪɚɦɦɵ ɨɬɞɟɥɶɧɵɦ ɤɥɚɫɫɨɦ, ɢɧɤɚɩɫɭɥɢɪɭɸɳɢɦ ɜɧɭɬɪɢ 

ɫɟɛɹ ɥɨɝɢɤɭ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɤɪɟɬɧɨɣ ɤɨɦɚɧɞɵ. 

 

 

 

Ɋɢɫɭɧɨɤ 28 – ɋɬɪɭɤɬɭɪɚ ɤɥɚɫɫɨɜ ɩɚɬɬɟɪɧɚ «Ʉɨɦɚɧɞɚ» ɜ ɩɪɢɥɨɠɟɧɢɢ 

 

ɉɨɞɯɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɨɝɨ ɩɚɬɬɟɪɧɚ ɩɨɡɜɨɥɹɟɬ ɩɨɜɬɨɪɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɩɢɫɚɧɧɵɣ ɪɚɧɟɟ ɤɨɞ, ɱɬɨ ɞɟɥɚɟɬ ɩɪɨɝɪɚɦɦɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 
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ɫɢɫɬɟɦɵ ɤɨɦɚɧɞ ɛɨɥɟɟ ɦɚɫɲɬɚɛɢɪɭɟɦɵɦ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ 

ɩɪɨɜɨɞɢɬɶ ɦɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ. 

 

3.2.3 ɋɥɭɲɚɬɟɥɶ 

 

ȼ ɩɪɨɫɬɪɚɧɫɬɜɟ ɷɦɭɥɹɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɩɪɨɝɪɚɦɦɚ, 

ɩɨɷɬɨɦɭ ɜ ɫɢɫɬɟɦɟ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɫɨɛɵɬɢɹ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɟɚɤɰɢɢ ɧɚ ɧɢɯ. ɉɪɢɦɟɪɨɦ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɩɪɨɝɪɚɦɦɚ ɡɚɩɪɚɲɢɜɚɟɬ ɜɜɨɞ ɡɧɚɱɟɧɢɹ ɫ ɤɥɚɜɢɚɬɭɪɵ – 

ɜɨɡɧɢɤɚɟɬ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɩɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɨɬɩɪɚɜɢɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɡɚɩɪɨɫ ɢ ɩɨɥɭɱɢɬɶ ɧɚ ɧɟɝɨ ɨɬɜɟɬ ɜ ɜɢɞɟ ɜɜɟɞёɧɧɨɝɨ ɫ 

ɤɥɚɜɢɚɬɭɪɵ ɡɧɚɱɟɧɢɹ. Ⱦɥɹ ɪɚɡɪɟɲɟɧɢɹ ɩɨɞɨɛɧɵɯ ɫɢɬɭɚɰɢɹ ɜ ɩɪɢɥɨɠɟɧɢɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɬɬɟɪɧ «ɋɥɭɲɚɬɟɥɶ» (ɪɢɫɭɧɨɤ 29). 

 

 

 

Ɋɢɫɭɧɨɤ 29 – ɋɬɪɭɤɬɭɪɚ ɤɥɚɫɫɨɜ-ɫɥɭɲɚɬɟɥɟɣ ɢ ɫɬɪɭɤɬɭɪɚ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɢɥɨɠɟɧɢɢ 

 

Ɂɚɩɪɨɫɵ ɨɬ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɪɨɝɪɚɦɦɵ ɱɟɪɟɡ ɤɚɫɤɚɞ ɫɥɭɲɚɬɟɥɟɣ 

IintraProgramIOEventsListener, ɪɟɚɥɢɡɭɟɦɵɣ ɤɥɚɫɫɨɦ IOPeripheralSystem, ɢ 

IintraProgramIOUpdateEventsListener, ɪɟɚɥɢɡɭɟɦɵɣ ɤɥɚɫɫɨɦ MainPresenter, 

ɩɟɪɟɞɚɸɬɫɹ view ɤɨɦɩɨɧɟɧɬɚɦ, ɤɨɬɨɪɵɟ ɪɟɚɝɢɪɭɸɬ ɧɚ ɧɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɨɛɪɚɡɨɦ. 
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3.3 ɂɧɫɬɪɭɤɰɢɢ ɤ ɩɪɨɝɪɚɦɦɟ 

 

3.3.1 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɫɛɨɪɤɟ 

 

Ⱦɥɹ ɫɛɨɪɤɢ ɷɦɭɥɹɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ JDK ɧɟ ɧɢɠɟ 1.6 

ɜɟɪɫɢɢ. 

1) ɋɤɨɩɢɪɨɜɚɬɶ ɩɚɩɤɭ ɫ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ ɷɦɭɥɹɬɨɪɚ ɧɚ ɤɨɦɩɶɸɬɟɪ 

ɜɪɭɱɧɭɸ, ɥɢɛɨ ɜɵɩɨɥɧɢɬɶ: git clone https://github.com/mozgolom/Intel_8080_ 

microprocessor_emulator 

2) ȼɵɩɨɥɧɢɬɶ: sh ./i8080.sh ɞɥɹ Linux ɢɥɢ i8080.bat ɞɥɹ Windows 

 

3.3.2 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɩɭɫɤɭ 

 

Ⱦɥɹ ɡɚɩɭɫɤɚ ɷɦɭɥɹɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ JVM ɧɟ ɧɢɠɟ 1.6 

ɜɟɪɫɢɢ. 

Ⱦɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɷɦɭɥɹɬɨɪ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080 ɧɟ ɬɪɟɛɭɟɬ 

ɨɬɞɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɮɚɣɥɚ i8080.jar 

 

3.3.3 ɋɛɨɪɤɚ API 

 

Ⱦɥɹ ɫɛɨɪɤɢ API ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ JDK ɧɟ ɧɢɠɟ 1.6 ɜɟɪɫɢɢ. 

Ⱦɚɧɧɵɣ ɷɦɭɥɹɬɨɪ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080 ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɢɯ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ API. 

Ⱦɥɹ ɫɛɨɪɤɢ ɛɢɛɥɢɨɬɟɤɢ api.jar ɧɟɨɛɯɨɞɢɦɨ: 

1) ɋɤɨɩɢɪɨɜɚɬɶ ɩɚɩɤɭ ɫ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ ɷɦɭɥɹɬɨɪɚ ɧɚ ɤɨɦɩɶɸɬɟɪ 

ɜɪɭɱɧɭɸ, ɥɢɛɨ ɜɵɩɨɥɧɢɬɶ: git clone https://github.com/mozgolom/Intel_8080_ 

microprocessor_emulator 

2) ȼɵɩɨɥɧɢɬɶ: sh ./api.sh ɞɥɹ Linux ɢɥɢ api.bat ɞɥɹ Windows 

 

3.3.4 Ɋɚɛɨɬɚ ɫ API 

 

ɂɫɯɨɞɧɵɣ ɤɨɞ API ɱɚɫɬɢɱɧɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ: 
interface IDevice { 
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    void connection() throws UnknownHostException, IOException; 

    void writeData(int value) throws IOException; 

    void sendInterrupt() throws IOException; 

} 

class Device extends Thread implements IDevice { 

 

    public Device(String description) {...} 

 

    @Override 

    final public void connection() throws UnknownHostException, IOException {...} 

    @Override 

    final public void writeData(int value) throws IOException {...} 

    @Override 

    final public void sendInterrupt() throws IOException {...} 

 

    protected void readACK() {} 

    protected void receivingData(int value) {} 

} 

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɜɨɟɝɨ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɧɚɫɥɟɞɨɜɚɧɢɹ ɨɬ ɤɥɚɫɫɚ Device ɢ ɩɟɪɟɨɩɪɟɞɟɥɢɬɶ ɦɟɬɨɞɵ readACK() ɢ 

receivingData(int value). 

Ɇɟɬɨɞ connecton() ɜɵɩɨɥɧɹɟɬ ɩɨɞɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɤ ɫɟɪɜɟɪɭ 

ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ ɷɦɭɥɹɬɨɪɚ ɢ ɡɚɩɭɫɤɚɟɬ ɩɨɬɨɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ 

ɱɟɪɟɡ ɩɨɪɬ ɷɦɭɥɹɬɨɪɚ. 

Ɇɟɬɨɞ writeData(int value) ɜɵɫɬɚɜɥɹɟɬ ɡɧɚɱɟɧɢɟ ɧɚ ɩɨɪɬ ɭɫɬɪɨɣɫɬɜɚ ɢ ɨɧɨ 

ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɵɦ ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɷɦɭɥɹɬɨɪɨɦ. 

Ɇɟɬɨɞ sendInterrupt() ɩɨɫɵɥɚɟɬ ɷɦɭɥɹɬɨɪɭ ɩɪɟɪɵɜɚɧɢɟ ɨɬ ɩɟɪɢɮɟɪɢɣɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ. 

Ɇɟɬɨɞ readACK() ɜɵɡɵɜɚɟɬɫɹ, ɤɨɝɞɚ ɷɦɭɥɹɬɨɪ ɩɪɨɱɢɬɚɥ ɡɧɚɱɟɧɢɟ ɢɡ ɩɨɪɬɚ 

ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ȼɵɡɨɜ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɩɨɞɬɜɟɪɠɞɚɟɬ ɱɬɟɧɢɟ 

ɡɧɚɱɟɧɢɹ ɷɦɭɥɹɬɨɪɨɦ. 

Ɇɟɬɨɞ receivingData(int value) ɜɵɡɵɜɚɟɬɫɹ, ɤɨɝɞɚ ɷɦɭɥɹɬɨɪ ɜɵɩɨɥɧɢɥ 

ɡɚɩɢɫɶ ɡɧɚɱɟɧɢɹ ɜ ɩɨɪɬ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

Ⱦɥɹ ɨɬɤɥɸɱɟɧɢɹ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɬ ɷɦɭɥɹɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ 

ɡɚɜɟɪɲɢɬɶ ɟɝɨ ɩɪɨɰɟɫɫ. 
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3.4 Ɍɟɫɬɢɪɨɜɚɧɢɟ 

 

3.4.1 Ɇɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ 

 

Ɇɨɞɭɥɶ ɫɢɫɬɟɦɵ ɤɨɦɚɧɞ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɩɨɥɧɨɫɬɶɸ ɩɨɤɪɵɬ unit-

ɬɟɫɬɚɦɢ. Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ ɬɟɫɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɛɢɛɥɢɨɬɟɤɚ ɦɨɞɭɥɶɧɨɝɨ 

ɬɟɫɬɢɪɨɜɚɧɢɹ JUnit 4. 

 

3.4.2 Ɋɭɱɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ 

 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɷɦɭɥɹɬɨɪɚ, ɚ ɬɚɤɠɟ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ 

ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɬɚɣɦɟɪɚ, ɫɢɦɜɨɥɶɧɨɝɨ ɢ ɩɢɤɫɟɥɶɧɨɝɨ ɷɤɪɚɧɨɜ, 

ɤɨɧɫɨɥɟɣ ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ) ɩɪɨɜɨɞɢɥɨɫɶ ɪɭɱɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɩɨɞ 

ɨɩɟɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ Ubuntu ɜɟɪɫɢɢ 17.10 ɢ Windows 10. ȼɟɫɶ ɮɭɧɤɰɢɨɧɚɥ 

ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɤɨɪɪɟɤɬɧɨ ɪɚɛɨɬɚɟɬ ɩɨɞ ɨɛɟɢɦɢ ɨɩɟɪɚɰɢɨɧɧɵɦɢ 

ɫɢɫɬɟɦɚɦɢ. 

Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ ɧɚɯɨɞɢɬɫɹ ɜ ɉɊɂɅɈɀȿɇɂɂ Ȼ. ɇɚ ɪɢɫɭɧɤɟ 30 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɛɨɬɚ ɷɦɭɥɹɬɨɪɚ ɫ ɩɢɤɫɟɥɶɧɵɦ ɷɤɪɚɧɨɦ. 

 

 

 

Ɋɢɫɭɧɨɤ 30 – Ɋɚɛɨɬɚ ɷɦɭɥɹɬɨɪɚ ɫ ɩɢɤɫɟɥɶɧɵɦ ɷɤɪɚɧɨɦ 
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Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ ɧɚɯɨɞɢɬɫɹ ɜ ɉɊɂɅɈɀȿɇɂɂ ȼ. ɇɚ ɪɢɫɭɧɤɟ 31 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɛɨɬɚ ɷɦɭɥɹɬɨɪɚ ɫ ɫɢɦɜɨɥɶɧɵɦ ɷɤɪɚɧɨɦ. 

 

 

 

Ɋɢɫɭɧɨɤ 31 – Ɋɚɛɨɬɚ ɷɦɭɥɹɬɨɪɚ ɫ ɫɢɦɜɨɥɶɧɵɦ ɷɤɪɚɧɨɦ 

 

Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ ɧɚɯɨɞɢɬɫɹ ɜ ɉɊɂɅɈɀȿɇɂɂ Ƚ. ɇɚ ɪɢɫɭɧɤɟ 32 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɛɨɬɚ ɷɦɭɥɹɬɨɪɚ ɫ ɜɧɟɲɧɢɦ ɩɟɪɢɮɟɪɢɣɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ (LED-

ɢɧɞɢɤɚɰɢɟɣ). 
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Ɋɢɫɭɧɨɤ 32 – Ɋɚɛɨɬɚ ɷɦɭɥɹɬɨɪɚ ɫ ɩɨɞɤɥɸɱɟɧɧɵɦ ɜɧɟɲɧɢɦ ɩɟɪɢɮɟɪɢɣɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 

(LED-ɢɧɞɢɤɚɰɢɹ) 

 

3.5 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

1) Ɋɟɚɥɢɡɨɜɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɷɦɭɥɹɬɨɪ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080/8085. 

2) ɋɨɫɬɚɜɥɟɧɵ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɫɛɨɪɤɟ, ɭɫɬɚɧɨɜɤɟ, ɡɚɩɭɫɤɭ, ɚ ɬɚɤɠɟ 

ɧɚɩɢɫɚɧɨ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɋɨɫɬɚɜɥɟɧɚ ɞɨɤɭɦɟɧɬɚɰɢɹ ɤ ɤɨɞɭ 

ɩɪɨɝɪɚɦɦɵ ɜ HTML ɮɨɪɦɚɬɟ, ɤɨɬɨɪɚɹ ɞɨɫɬɭɩɧɚ ɜ ɪɟɩɨɡɢɬɨɪɢɢ ɩɪɨɟɤɬɚ [8]. 

3) ɉɪɨɜɟɞɟɧɨ ɦɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɤɨɦɚɧɞ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ 

ɢ ɪɭɱɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɜɫɟɯ ɦɨɞɭɥɟɣ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɷɦɭɥɹɬɨɪɚ ɩɨɞ ɞɜɭɦɹ 

ɨɩɟɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ.  
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɢ ɪɟɚɥɢɡɨɜɚɧ 

ɩɪɨɝɪɚɦɦɧɵɣ ɷɦɭɥɹɬɨɪ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080/8085. ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɦ 

ɷɦɭɥɹɬɨɪɟ ɪɟɚɥɢɡɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ ɱɟɪɟɡ 

API, ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɦɭɥɹɰɢɹ ɪɚɛɨɬɵ ɤɨɧɬɪɨɥɥɟɪɚ ɩɪɟɪɵɜɚɧɢɣ. ȼ 

ɩɪɨɝɪɚɦɦɧɨɦ ɷɦɭɥɹɬɨɪɟ ɞɨɫɬɭɩɟɧ ɪɟɞɚɤɬɨɪ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɫɨ 

ɜɫɬɪɨɟɧɧɵɦ ɬɪɚɧɫɥɹɬɨɪɨɦ, ɜɵɩɨɥɧɹɸɳɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ ɜ 

ɦɚɲɢɧɧɵɣ ɤɨɞ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɷɦɭɥɹɬɨɪ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080/8085 ɞɨɫɬɭɩɟɧ ɞɥɹ 

ɫɤɚɱɢɜɚɧɢɹ ɫ git-ɪɟɩɨɡɢɬɨɪɢɹ [8].  
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1. ɗɦɭɥɹɬɨɪ ɦɢɤɪɨɤɨɦɩɶɸɬɟɪɚ ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ Intel 8080 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – : Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.tramm.li/i8080/ 

2. ɗɦɭɥɹɬɨɪ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ Ɋɚɞɢɨ-ɊɄ86 [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] – : Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://rk86.ru/ 

3. Ȼɭɱ, Ƚ. əɡɵɤ UML. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ / Ƚ. Ȼɭɱ, Ⱦ. Ɋɚɦɛɨ, 

ɂ. əɤɨɛɫɨɧ. – Ɇɨɫɤɜɚ : ȾɆɄ, 2006. – 493 ɫ. 

4. Java [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – : Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:  https://java.com/ 

5. JetBrains: Developer Tools for Professionals and Teams [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] – : Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.jetbrains.com/ 

6.  Plant UML [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://plantuml.com/ 

7. Github [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://github.com/ 

8. Git-ɪɟɩɨɡɢɬɨɪɢɣ ɩɪɨɟɤɬɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] :  

Intel 8080 Microprocessor Emulator – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:  

https://github.com/mozgolom/Intel_8080_microprocessor_emulator
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ɇɨɞɟɥɶ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 

Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ ɷɦɭɥɹɬɨɪɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɩɢɤɫɟɥɶɧɵɦ ɷɤɪɚɧɨɦ 

 
.adr:0x0000 

Reset: 

 lxi sp, 0xFFFF 

 mvi d, 0x00 

Init: 

 lxi h, 0x0800 

 mov a, l 

 add d 

 mov l, a 

 inr d 

 mvi e, 0xFF 

 mvi b, 0 

 mvi c, 127 

 call DrawVLine 

 mvi b, 127 

 mvi c, 0 

 call DrawHLine 

 mvi c, 0x00 

 mvi b, 0x00 

Loop: 

 inx h 

 mov a, l 

 cpi 255 

 jnz Skip 

 mvi l, 0x00 

Skip: 

 mov a, c 

 mov b, m 

 call DrawPoint 

 inr e 

 inr c 

 jnz Loop 

 call Delay 

 call ClearScreen 

 jmp Init 

DrawPoint: 

 mov a, b 

 out 0x05 

 mov a, c 

 sui 0 

 jnc Skip3 

 mvi a, 0x00 

Skip3: 

 out 0x05 

 mvi a, 0x00 

 out 0x05 

 mov a, e 

 out 0x05 

 ret 

DrawHLine: 

 mov a, b 

 out 0x05 

 mov a, c 

 out 0x05 

 mvi a, 0x00 

 out 0x05 

 mvi a, 0xAA 

 out 0x05 

 inr c 

 jnz DrawHLine 

 ret 

DrawVLine: 

 mov a, b 

 out 0x05 

 mov a, c 

 out 0x05 

 mvi a, 0x00 

 out 0x05 

 mvi a, 0x22 

 out 0x05 

 inr b 

 jnz DrawVLine 

 ret 

ClearScreen: 

 lxi h, 0x0800 

 mov a, l 

 add d 

 dcr a 

 mov l, a 

 mvi e, 0x00 

 mvi c, 0x00 

 mvi b, 0x00 

ClearLoop: 

 mov b, m 

 inx h 

 mov a, l 

 cpi 255 

 jnz Skip2 

 mov a, h 

 mvi l, 0x00 

Skip2: 

 mov a, c 

 call DrawPoint 

 inr c 

 jnz ClearLoop 

 ret 

Delay: 

 mvi a, 1 

 out 0x16 

 mvi a, 0 

DelayLoop:  

 in 0x16 

 cpi 0x00 

 jnz DelayLoop 

 ret



 

43 

ɉɊɂɅɈɀȿɇɂȿ ȼ 

 

Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ ɷɦɭɥɹɬɨɪɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɫɢɦɜɨɥɶɧɵɦ ɷɤɪɚɧɨɦ 

 
.adr:0x0000 

Init: 

 lxi sp, 0xFFFF 

 mvi b, 20 

 push b 

 mvi b, 0xFF 

 mvi c, 0x02 

 push b 

Loop:  

 pop b 

 inr b 

 push b 

 push b 

 lxi h, 0x0800 

 call LoadString 

 call Delay 

 pop b 

 push b 

 call ClearRow 

 pop d 

 pop b 

 dcr b 

 push b 

 push d 

 jnz Loop 

 jmp Init 

 hlt 

LoadString: 

 pop b 

 pop d 

 push b 

 push d 

 mov e, m 

 inx h 

 push d 

LoadLoop: 

 pop b 

 dcr c 

 jm EndLoad 

 pop d 

 inr e 

 push d 

 push b 

 mvi b, 0b00000111 

 mov c, m 

 inx h 

 push b 

 push d 

 call LoadChar 

 jmp LoadLoop 

EndLoad: 

 pop d 

 ret 

LoadChar: 

 pop d 

 pop b 

 mov a, b 

 out 0x07 

 mov a, c 

 out 0x07 

 mvi a, 0x00 

 out 0x07 

 pop b 

 mov a, b 

 out 0x07 

 mov a, c 

 out 0x07 

 push d 

 ret 

ClearRow: 

 mvi c, 0x00 

ClearRowLoop:  

 mov a, b 

 out 0x07 

 mov a, c 

 out 0x07 

 mvi a, 0x00 

 out 0x07 

 out 0x07 

 out 0x07 

 inr c 

 mov a, c 

 cpi 19 

 jnz ClearRowLoop 

 ret 

Delay: 

 mvi a, 10 

 out 0x16 

 mvi a, 0 

DelayLoop:  

 in 0x16 

 cpi 0x00 

 jnz DelayLoop 

 ret 

.adr:0x0800 

.set:14 

.set:208 

.set:238 

.set:230 

.set:234 

.set:238 

.set:226 

.set:204 

.set:224 

.set:234 

.set:241 

.set:232 

.set:236 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

 

Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ ɷɦɭɥɹɬɨɪɚ ɞɥɹ ɪɚɛɨɬɵ ɫ LED-ɢɧɞɢɤɚɬɨɪɨɦ 

 
.adr:0x0000 

 jmp Init 

.adr:0x0008 

 Interrupt1: 

  out 0x02 

  ret 

Init: 

 lxi sp, 0xFFFF 

MainLoop: 

 mov a, b 

 out 0x64 

 inr b 

 call Delay 

 jmp MainLoop 

Delay: 

 mvi a, 20 

 out 0x16 

DelayLoop:  

 in 0x16 

 cpi 0 

 jnz DelayLoop 

 ret 



 


