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Ɋаɫɫɦɨɬɪɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɫɩɟɰɢаɥɶɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɤɨɦɩɨɧɟɧɬɧɨɣ ɛаɡɵ 
(ɗɄȻ) ɞɥɹ ɫɢɫɬɟɦ аɜɬɨɦаɬɢчɟɫɤɨɝɨ ɭɩɪаɜɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɹɞɟɪɧɵɯ ɷɧɟɪɝɟɬɢчɟɫɤɢɯ 
ɭɫɬаɧɨɜɨɤ. ȼ ɨɬɥɢчɢɟ ɨɬ ɤɥаɫɫɢчɟɫɤɢɯ ɩɨɬɟɧɰɢаɥɶɧɵɯ ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜ – ɗɄȻ ɞаɧɧɨɝɨ 
ɤɥаɫɫа ɛаɡɢɪɭɟɬɫɹ ɧа ɫɜɨɣɫɬɜаɯ ɬɨɤɨɜɵɯ ɥɨɝɢчɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ (ɌɅɗ). Ⱦаɧɨ ɛɨɥɟɟ ɩɨɥɧɨɟ ɢ 
ɫɢɫɬɟɦаɬɢчɟɫɤɨɟ ɢɡɥɨɠɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ ɫɢɧɬɟɡа ɌɅɗ. Ɉɩɢɫаɧ ɩɪɨɰɟɫɫ ɫɢɧɬɟɡа 
ɮɭɧɤɰɢɣ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɨɧаɥɶɧɨ ɩɨɥɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɧаɛɨɪɨɜ ɥɨɝɢɤɨ-

аɪɢɮɦɟɬɢчɟɫɤɢɯ ɢ ɥɨɝɢчɟɫɤɢɯ ɨɩɟɪаɰɢɣ. ɋɮɨɪɦɭɥɢɪɨɜаɧɵ ɧаɩɪаɜɥɟɧɢɹ ɞаɥɶɧɟɣɲɢɯ 
ɢɫɫɥɟɞɨɜаɧɢɣ ɜ ɨɛɥаɫɬɢ ɬɨɤɨɜɨɣ ɗɄȻ. Ɉɛɫɭɠɞаɸɬɫɹ ɥɢɧɟɣɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɥɨɝɢчɟɫɤɢɯ 
ɮɭɧɤɰɢɣ Ȼɭɥɟɜɨɣ ɢ ɥɢɧɟɣɧɨɣ аɥɝɟɛɪɵ ɞɥɹ ɞɜɭɡɧачɧɨɣ ɢ ɬɪɟɯɡɧачɧɨɣ ɥɨɝɢɤ. Ɋаɫɫɦɨɬɪɟɧɵ 
ɛаɡɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɌɅɗ. ɉɪɟɞɫɬаɜɥɟɧɵ ɫɯɟɦɵ, ɪɟаɥɢɡɭɸɳɢɟ ɥɨɝɢчɟɫɤɢɟ ɨɩɟɪаɰɢɢ ɜ 
ɪаɡɥɢчɧɵɯ ɛаɡɢɫаɯ – «ɭɫɟчɟɧɧаɹ ɪаɡɧɨɫɬɶ», «ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ», «ɫɪаɜɧɟɧɢɟ», а ɬаɤɠɟ ɢɯ 
ɤɨɦɛɢɧаɰɢɣ. ɉɨɤаɡаɧɵ ɩɪɟɢɦɭɳɟɫɬɜа ɌɅɗ ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɩɨɬɟɧɰɢаɥɶɧɵɦɢ ɰɢɮɪɨɜɵɦɢ 
ɥɨɝɢчɟɫɤɢɦɢ ɷɥɟɦɟɧɬаɦɢ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜа: ɷɥɟɤɬɪɨɧɧаɹ ɤɨɦɩɨɧɟɧɬɧаɹ ɛаɡа, ɫɢɫɬɟɦɵ аɜɬɨɦаɬɢчɟɫɤɨɝɨ ɭɩɪаɜɥɟɧɢɹ, 
ɰɢɮɪɨɜɵɟ ɬɨɤɨɜɵɟ ɫɬɪɭɤɬɭɪɵ, ɥɨɝɢчɟɫɤɢɟ ɷɥɟɦɟɧɬɵ, ɩɪɟɞɫɬаɜɥɟɧɢɹ ɥɨɝɢчɟɫɤɢɯ ɮɭɧɤɰɢɣ, 
ɞɜɭɡɧачɧаɹ ɥɨɝɢɤа, ɬɪɟɯɡɧачɧаɹ ɥɨɝɢɤа, ɧаɞёɠɧɨɫɬɶ. 
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ɉɨɫɥɟ ɞɨɪаɛɨɬɤɢ 22.02.2019 

ɉɪɢɧɹɬа ɤ ɩɭɛɥɢɤаɰɢɢ 28.02.2019 

 

ȼɜɟɞɟɧɢɟ. ȼɵчɢɫɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜа ɫɢɫɬɟɦ аɜɬɨɦаɬɢчɟɫɤɨɝɨ ɭɩɪаɜɥɟɧɢɹ ɢ 
ɤɨɧɬɪɨɥɹ ɹɞɟɪɧɵɯ ɷɧɟɪɝɟɬɢчɟɫɤɢɯ ɭɫɬаɧɨɜɨɤ Д1Ж ɜɵɩɨɥɧɹɸɬɫɹ ɫɟɝɨɞɧɹ ɜ ɬɟɯɧɨɥɨɝɢɹɯ 
ɤɥаɫɫɢчɟɫɤɨɣ ɰɢɮɪɨɜɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɤɨɦɩɨɧɟɧɬɧɨɣ ɛаɡɵ (ɗɄȻ), ɤɨɬɨɪаɹ ɪаɛɨɬаɟɬ ɫ 
ɩɨɬɟɧɰɢаɥɶɧɵɦɢ ɥɨɝɢчɟɫɤɢɦɢ ɫɢɝɧаɥаɦɢ Д2Ж. ɉɪɟɞɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞаɧɧɨɝɨ ɤɥаɫɫа 
ɰɢɮɪɨɜɨɣ ɗɄȻ, ɦаɬɟɦаɬɢчɟɫɤɨɣ ɨɫɧɨɜɨɣ ɫɢɧɬɟɡа ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɛɭɥɟɜа аɥɝɟɛɪа, 
ɯɨɪɨɲɨ ɢɡɭчɟɧɵ ɢ ɩɪɟɞɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜаɧɵ Д3Ж. ɋɭɳɟɫɬɜɟɧɧɵɟ ɪɟɡɭɥɶɬаɬɵ ɡɞɟɫɶ 
ɩɨɥɭчɟɧɵ ɡа ɫчёɬ ɪаɞɢаɰɢɨɧɧɨ-ɫɬɨɣɤɢɯ ɢ ɜɵɫɨɤɨɬɟɦɩɟɪаɬɭɪɧɵɯ ɬɟɯɧɨɥɨɝɢчɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ Д4Ж. ɑɬɨ ɤаɫаɟɬɫɹ ɩɨɬɟɧɰɢаɥɶɧɵɯ ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ ɫ ɦаɥɵɦɢ 
ɬɨɩɨɥɨɝɢчɟɫɤɢɦɢ ɧɨɪɦаɦɢ (7-28 ɦɤɦ), ɬɨ ɞɥɹ ɡаɞач ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɨɧɢ ɧɟ 
ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɢɡ-ɡа ɫɧɢɠɟɧɢɹ ɧаɞёɠɧɨɫɬɢ. ɇɢɲɟɣ ɞɥɹ ɢɯ ɩɪаɤɬɢчɟɫɤɨɝɨ 
ɢɫɩɨɥɶɡɨɜаɧɢɹ ɩɨɤа ɨɫɬаɸɬɫɹ ɦɨɛɢɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜа ɢɧɬɟɪɧɟɬа ɜɟɳɟɣ ɢ ɞɪɭɝаɹ ɛɵɬɨɜаɹ 
ɬɟɯɧɢɤа.  

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ аɤɬɢɜɧɨ ɪаɡɜɢɜаɸɬɫɹ ɢɫɫɥɟɞɨɜаɧɢɹ ɜ ɨɛɥаɫɬɢ аɥɶɬɟɪɧаɬɢɜɧɵɯ 
ɥɨɝɢчɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɜɵчɢɫɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɨɛɪаɛаɬɵɜаɸɳɢɯ ɧɟ 
ɩɨɬɟɧɰɢаɥɶɧɵɟ, а ɬɨɤɨɜɵɟ ɥɨɝɢчɟɫɤɢɟ ɫɢɝɧаɥɵ Д5-8Ж. Ɉɞɧаɤɨ ɷɬɨ ɧаɩɪаɜɥɟɧɢɟ ɧɟ ɦɨɠɟɬ 
ɩɨɤа ɤɨɧɤɭɪɢɪɨɜаɬɶ ɫ ɩɨɬɟɧɰɢаɥɶɧɨɣ ɗɄȻ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɢɡ-ɡа ɨɬɫɭɬɫɬɜɢɹ ɫɟɪɢɣɧɵɯ 
ɦɢɤɪɨɫɯɟɦ ɞаɧɧɨɝɨ ɤɥаɫɫа. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɪɹɞ ɡаɞач ɩɨɫɬɪɨɟɧɢɹ ɫɩɟɰɢаɥɶɧɵɯ 
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ɤɨɧɬɪɨɥɥɟɪɨɜ, ɫɜɟɪɯɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɯ Ⱥɐɉ, ɩɪɟɨɛɪаɡɨɜаɬɟɥɟɣ ɫɢɝɧаɥɨɜ ɞаɬчɢɤɨɜ ɫ 
ɬɨɤɨɜɵɦ ɜɵɯɨɞɨɦ ɢ ɬ.ɩ., ɦɨɝɭɬ ɛɵɬɶ ɪɟɲɟɧɵ ɩɭɬёɦ ɪɟаɥɢɡаɰɢɢ ɬɨɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɧа 
ɛаɡɨɜɵɯ ɦаɬɪɢчɧɵɯ ɤɪɢɫɬаɥɥаɯ, ɜ ɬɨɦ чɢɫɥɟ ɈȺɈ «ɂɧɬɟɝɪаɥ» ɝ. Ɇɢɧɫɤ, ɈɈɈ «Ⱦɢɡаɣɧ 
ɰɟɧɬɪ «ɋɨɸɡ» ɢ ɞɪ. Д9Ж.  

Ⱥɜɬɨɪɵ ɧаɫɬɨɹɳɟɣ ɪаɛɨɬɵ ɛɨɥɟɟ 30 ɥɟɬ ɩɨɫɜɹɬɢɥɢ ɢɡɭчɟɧɢɸ ɧɟɬɪаɞɢɰɢɨɧɧɵɯ 
(ɧɟɤɥаɫɫɢчɟɫɤɢɯ) ɦɟɬɨɞɨɜ ɥɨɝɢчɟɫɤɨɝɨ ɫɢɧɬɟɡа ɢ ɫɯɟɦɨɬɟɯɧɢчɟɫɤɨɣ ɪɟаɥɢɡаɰɢɢ 
ɰɢɮɪɨɜɵɯ ɫɬɪɭɤɬɭɪ. ȼɪɟɦɹ ɩɨɤаɡаɥɨ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ ɢɫɫɥɟɞɨɜаɧɢɣ ɜ ɷɬɨɦ 
ɧаɩɪаɜɥɟɧɢɢ, ɩɨɫɤɨɥɶɤɭ ɜɨɡɦɨɠɧɨɫɬɢ ɪаɡɜɢɬɢɹ ɤɥаɫɫɢчɟɫɤɢɯ ɦɟɬɨɞɨɜ ɫɢɧɬɟɡа ɢ 
ɪɟаɥɢɡаɰɢɢ ɬаɤɢɯ ɫɬɪɭɤɬɭɪ ɩɪаɤɬɢчɟɫɤɢ ɢɫчɟɪɩаɧɵ ɥɢɛɨ ɩɪɢɛɥɢɠаɸɬɫɹ ɤ ɮɢɡɢчɟɫɤɨɦɭ 
ɩɪɟɞɟɥɭ Д6Ж. ɋɩɪаɜɟɞɥɢɜɨɫɬɢ ɪаɞɢ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, чɬɨ «ɤɥаɫɫɢɤа» ɫɨɡɞаɧɢɹ 
ɰɢɮɪɨɜɵɯ ɫɬɪɭɤɬɭɪ ɪаɡɜɢɜаɥаɫɶ, ɜ ɨɫɧɨɜɧɨɦ, ɡа ɫчɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɹ ɬɟɯɧɨɥɨɝɢɢ, 
ɥɨɝɢчɟɫɤɢɣ ɫɢɧɬɟɡ ɨɤаɡаɥɫɹ ɛɨɥɟɟ ɫɬаɬɢчɧɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ ɪаɡɜɢɬɢɹ. Ɇаɬɟɦаɬɢчɟɫɤɢɣ 
аɩɩаɪаɬ ɥɨɝɢчɟɫɤɨɝɨ ɫɢɧɬɟɡа (ɛɭɥɟɜа аɥɝɟɛɪа) ɞɨ ɧаɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɫɨɯɪаɧɢɥɫɹ ɜ 
ɧɟɢɡɦɟɧɧɨɦ (ɫ ɦɨɦɟɧɬа ɟɝɨ ɫɨɡɞаɧɢɹ) ɜɢɞɟ.  

ɋɩɪаɜɟɞɥɢɜɨɫɬɢ ɪаɞɢ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, чɬɨ ɧɟɤɥаɫɫɢчɟɫɤɢɣ ɫɢɧɬɟɡ ɰɢɮɪɨɜɵɯ 
ɫɬɪɭɤɬɭɪ ɧɟ ɫɬɨɹɥ ɧа ɦɟɫɬɟ Д10Ж. ɂɦɟɧɧɨ ɷɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɩɪɢɜɟɥɨ аɜɬɨɪɨɜ 
ɧаɫɬɨɹɳɟɣ ɪаɛɨɬɵ, ɜ ɩɟɪɜɭɸ ɨчɟɪɟɞɶ, ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɟɪɟɯɨɞа ɤ ɢɧɨɦɭ, ɨɬɥɢчɧɨɦɭ 
ɨɬ ɛɭɥɟɜɨɣ ɥɨɝɢɤɢ, ɦаɬɟɦаɬɢчɟɫɤɨɦɭ аɩɩаɪаɬɭ ɥɨɝɢчɟɫɤɨɝɨ ɫɢɧɬɟɡа. Ʉаɤ ɨɤаɡаɥɨɫɶ, ɜ 
ɩɨɫɥɟɞɫɬɜɢɟ, ɬаɤаɹ ɡаɦɟɧа ɩɪɢɜɟɥа ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɡаɦɟɧɟ ɫɯɟɦɨɬɟɯɧɢɤɢ ɢ ɤɥаɫɫа 
ɪɟаɥɢɡɭɟɦɵɯ ɰɢɮɪɨɜɵɯ ɫɬɪɭɤɬɭɪ (ɫɢɧɬɟɡ ɩɨɬɟɧɰɢаɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɡаɦɟɧɢɥɫɹ ɫɢɧɬɟɡɨɦ 
ɬɨɤɨɜɵɯ). Ɉɫɨɡɧаɧɢɟ ɜɨɡɧɢɤаɸɳɢɯ ɩɪɢ ɷɬɨɦ ɧɨɜɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɥɨɝɢчɟɫɤɨɝɨ ɫɢɧɬɟɡа ɢ ɫɯɟɦɨɬɟɯɧɢчɟɫɤɨɣ ɪɟаɥɢɡаɰɢɢ ɰɢɮɪɨɜɵɯ ɬɨɤɨɜɵɯ ɫɬɪɭɤɬɭɪ 
(ɐɌɋ) ɩɪɢɜɟɥɨ аɜɬɨɪɨɜ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɛаɡɨɜɨɣ ɤɨɧɰɟɩɰɢɢ ɫɨɡɞаɧɢɹ 
ɐɌɋ, ɭɤаɡɵɜаɸɳɟɣ ɷɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɸɳɟɣ ɢɫɯɨɞɧɵɟ 
ɥɨɝɢчɟɫɤɢɟ ɢ ɫɯɟɦɨɬɟɯɧɢчɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɫɨɡɞаɧɢɢ ɐɌɋ, ɢ ɦɟɬɨɞɵ 
ɢɯ ɫɢɧɬɟɡа Д11Ж. 

ɇаɦɟчаɸɳɢɣɫɹ ɩɟɪɟɯɨɞ ɧа ɫчɢɬаɸɳɢɟɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɧɨɜɵɟ ɩɪɢɧɰɢɩɵ 
ɩɨɫɬɪɨɟɧɢɹ ɰɢɮɪɨɜɵɯ ɫɬɪɭɤɬɭɪ (ɦɨɥɟɤɭɥɹɪɧɵɟ, ɤɜаɧɬɨɜɵɟ, ɨɩɬɢчɟɫɤɢɟ ɢ ɬ.ɞ.) 
ɨɛɭɫɥɨɜɥɟɧ ɬɟɦ, чɬɨ ɬɪаɞɢɰɢɨɧɧаɹ ɫɯɟɦɨɬɟɯɧɢɤа ɞɨɫɬɢɝɥа ɩɪɟɞɟɥɨɜ ɫɜɨɟɝɨ ɪаɡɜɢɬɢɹ: 

− ɜɨɡɦɨɠɧɨɫɬɢ ɞаɥɶɧɟɣɲɟɝɨ ɩɨɜɵɲɟɧɢɹ ɫɬɟɩɟɧɢ ɢɧɬɟɝɪаɰɢɢ ɡа ɫчɟɬ ɭɦɟɧɶɲɟɧɢɹ 
ɪаɡɦɟɪɨɜ ɨɬɞɟɥɶɧɵɯ ɬɪаɧɡɢɫɬɨɪɨɜ ɨɝɪаɧɢчɟɧɵ ɧаɪɭɲɟɧɢɟɦ ɮɢɡɢчɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢɯ 
ɮɭɧɤɰɢɨɧɢɪɨɜаɧɢɹ. 

− ɭɜɟɥɢчɟɧɢɟ ɤɨɥɢчɟɫɬɜа ɥɢɧɢɣ ɫɜɹɡɟɣ ɦɟɠɞɭ ɷɥɟɦɟɧɬаɦɢ ɩɪɢɜɨɞɢɬ ɤ 
ɧɟɷɮɮɟɤɬɢɜɧɨɦɭ ɢɫɩɨɥɶɡɨɜаɧɢɸ ɩɨɥɟɡɧɨɣ ɩɥɨɳаɞɢ ɤɪɢɫɬаɥɥа (ɦɟɠɫɨɟɞɢɧɟɧɢɹ 
ɡаɧɢɦаɸɬ ɞɨ 80%) ɢ ɭɜɟɥɢчɟɧɢɸ ɩаɪаɡɢɬɧɵɯ ɟɦɤɨɫɬɟɣ ɜɧɭɬɪɢ Ȼɂɋ, чɬɨ ɨɝɪаɧɢчɢɜаɟɬ 
ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɢ ɭɯɭɞɲаɟɬ ɢɯ ɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ (ɞɨ 75% ɷɧɟɪɝɢɢ 
ɡаɬɪачɢɜаɟɬɫɹ ɧа ɩɟɪɟɡаɪɹɞ ɦɟɠɩɪɨɜɨɞɧɵɯ ɟɦɤɨɫɬɟɣ) Д12Ж.  

Ɉɬɫɸɞа ɫɥɟɞɭɟɬ, чɬɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦɢ ɡаɞачаɦɢ ɞаɥɶɧɟɣɲɟɝɨ ɭɥɭчɲɟɧɢɹ 
ɬɟɯɧɢчɟɫɤɢɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɬɪаɞɢɰɢɨɧɧɵɯ Ȼɂɋ ɹɜɥɹɸɬɫɹ: 

– ɭɦɟɧɶɲɟɧɢɟ ɩɨɬɪɟɛɧɨɝɨ ɤɨɥɢчɟɫɬɜа ɬɪаɧɡɢɫɬɨɪɨɜ ɧа ɪɟаɥɢɡаɰɢɸ ɨɩɟɪаɰɢɣ, ɬ.ɟ. 
ɫɧɢɠɟɧɢɟ ɮɭɧɤɰɢɨɧаɥɶɧɨɣ ɢɡɛɵɬɨчɧɨɫɬɢ ɫɯɟɦɨɬɟɯɧɢɤɢ Ȼɂɋ; 

– ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɢчɟɫɬɜа ɥɢɧɢɣ ɫɜɹɡɢ ɜ Ȼɂɋ. 
ɋɪɟɞɫɬɜаɦɢ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡаɞач ɹɜɥɹɸɬɫɹ ɞɜɟ ɨɫɧɨɜɧɵɯ ɫɨɫɬаɜɥɹɸɳɢɯ ɩɪɨɰɟɫɫа 

ɫɨɡɞаɧɢɹ Ȼɂɋ: ɥɨɝɢчɟɫɤɨɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɟ ɢ ɬɟɯɧɨɥɨɝɢɹ. 

ȼɨɡɦɨɠɧɨɫɬɢ ɥɨɝɢчɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɜ ɪɟɲɟɧɢɢ ɷɬɢɯ ɡаɞач: 
– ɭɦɟɧɶɲɟɧɢɹ аɩɩаɪаɬɧɵɯ ɡаɬɪаɬ ɦɨɠɧɨ ɞɨɫɬɢчɶ ɡа ɫчɟɬ ɭɦɟɧɶɲɟɧɢɹ 

ɩɪɨɦɟɠɭɬɨчɧɵɯ ɩɪɟɨɛɪаɡɨɜаɧɢɣ ɢɧɮɨɪɦаɰɢɢ ɩɪɢ ɩɪɟɨɛɪаɡɨɜаɧɢɢ ɢɫɯɨɞɧɨɝɨ ɨɩɢɫаɧɢɹ 
ɡаɞачɢ ɜ ɮɨɪɦɭ ɨɛɪаɛɨɬɤɢ ɟɟ ɜɧɭɬɪɢ Ȼɂɋ ɢ ɨɛɪаɬɧɨ;  

− ɩɨɫɤɨɥɶɤɭ ɢɫɯɨɞɧɨɟ ɨɩɢɫаɧɢɟ аɥɝɨɪɢɬɦɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜаɧɢɹ ɰɢɮɪɨɜɵɯ 
ɫɬɪɭɤɬɭɪ чаɳɟ ɜɫɟɝɨ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɜ ɦаɬɟɦаɬɢчɟɫɤɨɣ ɮɨɪɦɟ, ɞɥɹ ɨɛɪаɛɨɬɤɢ 
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ɢɧɮɨɪɦаɰɢɢ ɜɧɭɬɪɢ Ȼɂɋ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜаɬɶ ɦаɬɟɦаɬɢчɟɫɤɢɟ ɨɩɟɪаɰɢɢ, ɬɪɟɛɭɸɳɢɟ 
ɦɢɧɢɦаɥɶɧɵɯ ɡаɬɪаɬ ɧа ɢɯ ɪɟаɥɢɡаɰɢɸ (ɝɥаɜɧɵɦ ɨɛɪаɡɨɦ, аɪɢɮɦɟɬɢчɟɫɤɢɟ) ɫ 
ɩɪɟɞɫɬаɜɥɟɧɢɟɦ ɫɢɝɧаɥɨɜ ɜ ɮɨɪɦɟ, ɭɞɨɛɧɨɣ ɞɥɹ ɨɛɪаɛɨɬɤɢ (ɧаɩɪɢɦɟɪ, ɜ ɬɨɤɨɜɨɣ); 

– ɭɦɟɧɶɲɟɧɢɹ чɢɫɥа ɫɜɹɡɟɣ ɦɨɠɧɨ ɞɨɫɬɢчɶ ɩɨɜɵɲɟɧɢɟɦ ɢɯ ɢɧɮɨɪɦаɬɢɜɧɨɫɬɢ, 
ɬ.ɟ. ɩɟɪɟɯɨɞɨɦ ɤ ɜɧɭɬɪɟɧɧɟɦɭ ɦɧɨɝɨɡɧачɧɨɦɭ ɩɪɟɞɫɬаɜɥɟɧɢɸ ɫɢɝɧаɥɨɜ. 

Ɍɟɯɧɨɥɨɝɢчɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɥɭчɲɟɧɢɹ чаɫɬɨɬɧɵɯ ɢ ɷɧɟɪɝɟɬɢчɟɫɤɢɯ 
ɯаɪаɤɬɟɪɢɫɬɢɤ Ȼɂɋ ɫɨɫɬɨɹɬ ɜ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɬɟɯɧɨɥɨɝɢɣ ɫɨɡɞаɧɢɹ Ȼɂɋ, ɨɫɧɨɜаɧɧɵɯ ɧа 
ɢɫɩɨɥɶɡɨɜаɧɢɢ ɬɨɤɨɜɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɫɢɝɧаɥɨɜ. ȿɫɬɟɫɬɜɟɧɧɵɟ ɨɝɪаɧɢчɟɧɢɹ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɨ ɪаɡɜɢɬɢɸ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢɜɨɞɹɬ ɤ ɨɫɨɡɧаɧɢɸ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɦаɤɫɢɦаɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɫɨɡɞаɧɢɹ Ȼɂɋ ɫ 
ɬɟɯɧɢчɟɫɤɢɦɢ ɯаɪаɤɬɟɪɢɫɬɢɤаɦɢ, ɩɪɟɜɵɲаɸɳɢɦɢ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 
Ȼɂɋ. Ɉɞɧɢɦ ɢɡ ɬаɤɢɯ ɧаɩɪаɜɥɟɧɢɣ ɹɜɥɹɟɬɫɹ ɫɨɡɞаɧɢɟ ɦɧɨɝɨɡɧачɧɵɯ (ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ) 
Ȼɂɋ. ɉɪɢ ɷɬɨɦ ɛɭɥɟɜ ɩɨɞɯɨɞ ɜ ɷɬɨɦ ɧаɩɪаɜɥɟɧɢɢ «ɧаɬɵɤаɟɬɫɹ» ɧа ɨɬɫɭɬɫɬɜɢɟ 
аɩɩаɪаɬɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɟɝɨ ɪɟаɥɢɡаɰɢɢ (ɮɢɡɢчɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫ чɢɫɥɨɦ ɫɨɫɬɨɹɧɢɣ, 
ɩɪɟɜɵɲаɸɳɢɦ 2). ȼ ɷɬɨɦ ɩɥаɧɟ ɬɨɤɨɜɵɟ ɫɯɟɦɵ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ, 
ɩɨɫɤɨɥɶɤɭ ɦɧɨɝɨɡɧачɧɵɣ ɬɨɤɨɜɵɣ ɫɢɝɧаɥ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭчɟɧ ɩɪɨɫɬɵɦ 
ɫɭɦɦɢɪɨɜаɧɢɟɦ ɞɜɭɡɧачɧɵɯ ɤɜаɧɬɨɜ ɬɨɤа (ɦɧɨɝɨ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɟɞɢɧɢɰ!). 
Ɏɨɪɦɢɪɨɜаɧɢɟ ɠɟ ɬаɤɢɯ ɫɢɝɧаɥɨɜ ɧа ɫɭɳɟɫɬɜɭɸɳɟɣ ɷɥɟɦɟɧɬɧɨɣ ɛаɡɟ ɧɟ ɫɨɫɬаɜɥɹɟɬ 
ɩɪɨɛɥɟɦɵ. 

Ɋɟаɥɢɡаɰɢɹ ɐɌɋ – «ɩɨɩɭɬɧɨɟ» ɪɟɲɟɧɢɟ ɟɳɟ ɨɞɧɨɣ ɩɪɨɛɥɟɦɵ ɫɨɜɪɟɦɟɧɧɵɯ 
ɬɟɧɞɟɧɰɢɣ ɫɨɡɞаɧɢɹ ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜ – «ɫɢɫɬɟɦ-ɧа-ɤɪɢɫɬаɥɥɟ» Д13-15Ж − 
ɫɨɜɦɟɳɟɧɢɹ ɬɟɯɧɨɥɨɝɢɣ ɢɡɝɨɬɨɜɥɟɧɢɹ ɰɢɮɪɨɜɵɯ ɢ аɧаɥɨɝɨɜɵɯ ɫɯɟɦ (ɰɢɮɪɨɜɵɟ 
ɮɭɧɤɰɢɨɧаɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɐɌɋ: ɫɭɦɦаɬɨɪɵ, ɬɨɤɨɜɵɟ ɡɟɪɤаɥа – аɧаɥɨɝɨɜɵɟ!). 

ɇаɤɨɧɟɰ, ɷɤɫɩɥɭаɬаɰɢɨɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɥɢɧɟɣɧɵɯ Ȼɂɋ, ɪɟаɥɢɡɨɜаɧɧɵɯ ɧа 
ɬɨɤɨɜɵɯ ɡɟɪɤаɥаɯ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɧɢɠɟɧɧɵɦɢ ɬɪɟɛɨɜаɧɢɹɦɢ ɤ ɫɬаɛɢɥɶɧɨɫɬɢ 
ɧаɩɪɹɠɟɧɢɹ ɩɢɬаɧɢɹ, чɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɨɣɬɢɫɶ ɛɟɡ ɫɬаɛɢɥɢɡɢɪɨɜаɧɧɵɯ ɢɫɬɨчɧɢɤɨɜ 
ɩɢɬаɧɢɹ, ɨɛɴɟɦ ɢ ɜɟɫ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɞɨɫɬɢɝаɬɶ 50–70% ɨɛɴɟɦа ɢ ɜɟɫа аɩɩаɪаɬɭɪɵ ɜ 
ɰɟɥɨɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɨɤɨɜɵɟ ɫɢɝɧаɥɵ ɨɛɟɫɩɟчɢɜаɸɬ ɦɢɧɢɦаɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɧɭɬɪɟɧɧɢɯ 
ɩɨɦɟɯ. 

ɉɟɪɟчɢɫɥɟɧɧɵɟ ɢ ɞɪɭɝɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɐɌɋ ɨɩɪɟɞɟɥɹɸɬ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ ɢɯ 
ɪаɡɪаɛɨɬɤɢ ɢ ɫɨɡɞаɧɢɹ, а, ɡɧачɢɬ, ɢ ɦɟɬɨɞɨɜ ɥɨɝɢчɟɫɤɨɝɨ ɫɢɧɬɟɡа, ɫɯɟɦɨɬɟɯɧɢчɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɜ ɭɫɬɪɨɣɫɬɜаɯ ɭɩɪаɜɥɟɧɢɹ ɢ ɨɛɪаɛɨɬɤɢ ɢɧɮɨɪɦаɰɢɢ. 

ɉɟɪɜɨɧачаɥɶɧɵɟ ɪɟɡɭɥɶɬаɬɵ ɮɨɪɦɢɪɨɜаɧɢɹ ɛаɡɨɜɨɣ ɤɨɧɰɟɩɰɢɢ ɥɨɝɢчɟɫɤɨɝɨ 
ɫɢɧɬɟɡа ɢ ɫɯɟɦɨɬɟɯɧɢчɟɫɤɨɣ ɪɟаɥɢɡаɰɢɢ ɐɌɋ, ɫɮɨɪɦɭɥɢɪɨɜаɧɧɵɟ аɜɬɨɪаɦɢ ɧа ɛаɡɟ 
ɩɪɟɞɵɞɭɳɢɯ ɢɫɫɥɟɞɨɜаɧɢɣ, ɛɵɥɢ ɨɩɭɛɥɢɤɨɜаɧɵ ɜ 2013 ɝɨɞɭ Д11Ж. ɉɨɫɥɟɞɭɸɳɢɟ 
ɢɫɫɥɟɞɨɜаɧɢɹ ɩɪɢɜɟɥɢ ɤ ɩɨɥɭчɟɧɢɸ ɧɨɜɵɯ, ɩɟɪɟɨɫɦɵɫɥɟɧɢɸ ɩɨɥɭчɟɧɧɵɯ ɪаɧɟɟ 
ɪɟɡɭɥɶɬаɬɨɜ ɢ ɭɬɨчɧɟɧɢɸ ɧɟɤɨɬɨɪɵɯ ɩɨɥɨɠɟɧɢɣ ɛаɡɨɜɨɣ ɤɨɧɰɟɩɰɢɢ. ɉɨɷɬɨɦɭ ɰɟɥɶɸ 
ɧаɫɬɨɹɳɟɣ ɪаɛɨɬɵ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɨɥɧɨɟ ɢ ɫɢɫɬɟɦаɬɢчɟɫɤɨɟ ɢɡɥɨɠɟɧɢɟ ɨɫɧɨɜɧɵɯ 
ɩɨɥɨɠɟɧɢɣ ɛаɡɨɜɨɣ ɤɨɧɰɟɩɰɢɢ ɢ ɮɨɪɦɭɥɢɪɨɜаɧɢɟ ɧаɩɪаɜɥɟɧɢɣ ɞаɥɶɧɟɣɲɢɯ 
ɢɫɫɥɟɞɨɜаɧɢɣ ɥɨɝɢчɟɫɤɨɝɨ ɫɢɧɬɟɡа ɢ ɫɯɟɦɨɬɟɯɧɢчɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɐɌɋ. 

Ȼɚɡɨɜɚɹ ɤɨɧɰɟɩɰɢɹ ɥɢɧɟɣɧɨɝɨ ɫɢɧɬɟɡɚ ɐɌɋ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ. 
Ⱥɥɶɬɟɪɧаɬɢɜɧɵɣ ɩɨɞɯɨɞ ɤ ɥɨɝɢчɟɫɤɨɦɭ ɫɢɧɬɟɡɭ ɦɧɨɝɨɡɧачɧɨɣ ɰɢɮɪɨɜɨɣ ɷɥɟɦɟɧɬɧɨɣ 
ɛаɡɵ, ɩɪɟɞɥɨɠɟɧɧɵɣ аɜɬɨɪаɦɢ Д16-17Ж, ɫɨɫɬɨɢɬ ɜ ɩɟɪɟɯɨɞɟ ɨɬ ɥɨɝɢчɟɫɤɢɯ 
(ɤачɟɫɬɜɟɧɧɵɯ) ɡɧачɟɧɢɣ ɥɨɝɢчɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ɤ чɢɫɥɟɧɧɵɦ (ɤɨɥɢчɟɫɬɜɟɧɧɵɦ) 
ɡɧачɟɧɢɹɦ. Ʉаɤ ɩɨɤаɡɵɜаɟɬ аɧаɥɢɡ, ɫɬɨɥɶ ɩɪɨɫɬаɹ ɡаɦɟɧа ɩɪɟɞɫɬаɜɥɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ 
ɩɪɢɧɰɢɩɢаɥɶɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɜ ɥɨɝɢчɟɫɤɨɦ ɫɢɧɬɟɡɟ ɢ ɫɯɟɦɨɬɟɯɧɢчɟɫɤɨɣ ɪɟаɥɢɡаɰɢɢ 
ɦɧɨɝɨɡɧачɧɵɯ ɂɋ ɜ ɰɟɥɨɦ. ɗɬɢ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɬ ɜ ɫɥɟɞɭɸɳɟɦ: 

1) Ʌɨɝɢчɟɫɤɨɟ ɡɧачɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ ɫɨɫɬɨɹɧɢɟɦ ɪɟаɥɢɡɭɸɳɟɣ 
ɫɯɟɦɵ, а ɤɨɥɢчɟɫɬɜɟɧɧɵɦ ɡɧачɟɧɢɟɦ ɮɨɪɦɢɪɭɟɦɨɝɨ ɟɸ ɫɢɝɧаɥа. ɉɨɫɤɨɥɶɤɭ ɢɦɟɸɳɢɟɫɹ 
ɜ ɪаɫɩɨɪɹɠɟɧɢɢ ɪаɡɪаɛɨɬчɢɤɨɜ ɷɥɟɦɟɧɬɵ – ɞɜɭɡɧачɧɵɟ, ɬɨ ɦɧɨɝɨɡɧачɧɵɣ ɫɢɝɧаɥ ɦɨɠɟɬ 
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ɛɵɬɶ ɫɮɨɪɦɢɪɨɜаɧ ɟɫɬɟɫɬɜɟɧɧɵɦ ɫɩɨɫɨɛɨɦ – ɫɭɦɦɢɪɨɜаɧɢɟɦ ɞɜɭɡɧачɧɵɯ ɡɧачɟɧɢɣ. 
ɗɬɨ ɩɪɟɞɩɨɥаɝаɟɬ ɢɫɩɨɥɶɡɨɜаɧɢɟ аɪɢɮɦɟɬɢчɟɫɤɢɯ ɨɩɟɪаɰɢɣ ɜ ɥɨɝɢчɟɫɤɨɦ ɫɢɧɬɟɡɟ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ ɢɯ ɪɟаɥɢɡаɰɢɢ – ɜ ɫɯɟɦɨɬɟɯɧɢɤɟ ɢ ɬɟɯɧɨɥɨɝɢɢ. 

2) ɍɜɟɥɢчɢɜаɟɬɫɹ чɢɫɥɨ ɤɨɦɛɢɧаɰɢɣ аɪɢɮɦɟɬɢчɟɫɤɢɯ ɢ ɥɨɝɢчɟɫɤɢɯ ɨɩɟɪаɰɢɣ, 
ɩɪɢɝɨɞɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜ ɥɨɝɢчɟɫɤɨɦ ɫɢɧɬɟɡɟ, ɢ, ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɤɨɥɢчɟɫɬɜɨ 
ɜɨɡɦɨɠɧɵɯ ɫɯɟɦɨɬɟɯɧɢчɟɫɤɢɯ ɪɟɲɟɧɢɣ. ɉɨɦɢɦɨ ɫɨɛɫɬɜɟɧɧɨ аɪɢɮɦɟɬɢчɟɫɤɢɯ ɨɩɟɪаɰɢɣ 
ɥɢɧɟɣɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа (ɫɥɨɠɟɧɢɹ, ɜɵчɢɬаɧɢɹ, ɭɦɧɨɠɟɧɢɹ ɢ ɞɟɥɟɧɢɹ ɧа ɤɨɧɟчɧɨɟ 
чɢɫɥɨ) ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜаɧɢɟ «ɥɨɝɢɤɨ-аɪɢɮɦɟɬɢчɟɫɤɢɯ» ɨɩɟɪаɰɢɣ, ɜ чаɫɬɧɨɫɬɢ: 

 

− ɭɫɟɱɟɧɧɨɣ ɪаɡɧɨɫɬɢ ,ɫɥɭчаɟɩɪɨɬɢɜɧɨɦɜ0
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ɢ ɥɨɝɢчɟɫɤɢɯ ɨɩɟɪаɰɢɣ, ɜ чаɫɬɧɨɫɬɢ: 

 

− ɫɪаɜɧɟɧɢɹ .21




 ɥɨɠɶ""ɟɫɥɢ 0,

ɢɫɬɢɧа""ɟɫɥɢ 1,
xxy  

ȼɨɡɦɨɠɧɨ, ɟɫɬɶ ɢ ɞɪɭɝɢɟ ɨɩɟɪаɰɢɢ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜ ɥɨɝɢчɟɫɤɨɦ 
ɫɢɧɬɟɡɟ ɐɌɋ. 

3) ɂɫɩɨɥɶɡɨɜаɧɢɟ ɷɬɢɯ ɨɩɟɪаɰɢɣ ɞɥɹ ɮɨɪɦɢɪɨɜаɧɢɹ ɛаɡɢɫɨɜ ɜɨɡɦɨɠɧɨ ɤаɤ ɜ 
«ɨɞɢɧɨчɧɨɦ» (ɭɫɟɱɟɧɧаɹ ɪаɡɧɨɫɬɶ  , ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ   ɢɥɢ ɫɪаɜɧɟɧɢɟ >)   ɬаɤ ɢ ɜ 
«ɝɪɭɩɩɨɜɨɦ» (ɭɫɟɱɟɧɧаɹ ɪаɡɧɨɫɬɶ  , ɫɪаɜɧɟɧɢɟ >; ɭɫɟɱɟɧɧаɹ ɪаɡɧɨɫɬɶ  , ɦɨɞɭɥɶ 
ɪаɡɧɨɫɬɢ  ; ɫɪаɜɧɟɧɢɟ >, ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ   ɢɥɢ ɭɫɟɱɟɧɧаɹ ɪаɡɧɨɫɬɶ  , ɭɫɟɱɟɧɧаɹ 
ɪаɡɧɨɫɬɶ  , ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ  )  ɪɟɠɢɦаɯ, ɬ.ɟ. ɧаɛɨɪ ɛаɡɢɫɧɵɯ ɜɟɤɬɨɪɨɜ ɦɨɠɟɬ ɛɵɬɶ 
(ɫ)ɮɨɪɦɢɪɨɜаɧ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɥɢɛɨ ɬɨɥɶɤɨ ɨɞɧɨɣ ɥɢɛɨ ɧɟɫɤɨɥɶɤɢɯ ɢɡ 
ɩɪɟɞɫɬаɜɥɟɧɧɵɯ ɜɵɲɟ ɨɩɟɪаɰɢɣ, а ɬаɤɠɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ (ɥɢɛɨ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ) 
ɨɩɟɪаɰɢɣ ɥɢɧɟɣɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа. ɉɪɢɦɟɪɵ ɛаɡɢɫɨɜ ɭɤаɡаɧɧɵɯ ɬɢɩɨɜ ɛɭɞɭɬ 
ɩɪɢɜɟɞɟɧɵ ɞаɥɟɟ. 

4) Ʌɢɧɟɣɧаɹ аɥɝɟɛɪа – ɝɨɬɨɜɵɣ ɦаɬɟɦаɬɢчɟɫɤɢɣ аɩɩаɪаɬ ɥɨɝɢчɟɫɤɨɝɨ ɫɢɧɬɟɡа 
ɐɌɋ, ɩɪɢɦɟɧɢɦɵɣ ɜ ɥɨɝɢɤаɯ ɥɸɛɨɣ ɡɧачɧɨɫɬɢ. Ⱥɩɩаɪаɬ ɥɢɧɟɣɧɨɣ аɥɝɟɛɪɵ ɯɨɪɨɲɨ 
ɪаɡɪаɛɨɬаɧ, ɲɢɪɨɤɨ ɢɡɜɟɫɬɟɧ ɢ ɞɨɫɬɭɩɟɧ ɞɥɹ ɨɫɜɨɟɧɢɹ. Ɉɫɬаɟɬɫɹ ɨɰɟɧɢɬɶ ɩɪаɤɬɢɤɭ, 
ɫɦɵɫɥ ɢ ɩɨɫɥɟɞɫɬɜɢɹ ɢɡɜɟɫɬɧɵɯ ɦаɬɪɢчɧɵɯ ɩɪɟɨɛɪаɡɨɜаɧɢɣ ɜ ɥɢɧɟɣɧɨɦ ɫɢɧɬɟɡɟ. 

5) Ʌɨɝɢчɟɫɤɢɣ ɫɢɧɬɟɡ ɜ ɷɬɨɦ ɫɥɭчаɟ ɷɬɨ – ɩɪɟɞɫɬаɜɥɟɧɢɟ ɜɟɤɬɨɪа ɜ ɞаɧɧɨɦ ɛаɡɢɫɟ. 
ɉɪɨɰɟɫɫ ɥɢɧɟɣɧɨɝɨ ɥɨɝɢчɟɫɤɨɝɨ ɫɢɧɬɟɡа, ɤаɤ ɢɡɜɟɫɬɧɨ, ɫɨɫɬɨɢɬ ɜ ɩɨɥɭчɟɧɢɢ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪаɡɥɨɠɟɧɢɹ ɫɢɧɬɟɡɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ ɩɨ ɜɵɛɪаɧɧɨɦɭ ɛаɡɢɫɭ. Ⱦɥɹ 
ɩɨɥɭчɟɧɢɹ ɷɬɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɟɤɬɨɪ-ɫɬɪɨɤа ɡɧачɟɧɢɣ ɪɟаɥɢɡɭɟɦɨɣ ɮɭɧɤɰɢɢ 
ɫɤаɥɹɪɧɨ ɭɦɧɨɠаɟɬɫɹ ɧа ɜɟɤɬɨɪ-ɫɬɨɥɛɰɵ ɨɛɪаɬɧɨɣ ɛаɡɢɫɧɨɣ ɦаɬɪɢɰɵ. ɉɪɟɞɫɬаɜɥɟɧɢɟ 
ɥɨɝɢчɟɫɤɨɣ ɮɭɧɤɰɢɢ ɜ ɞаɧɧɨɦ ɛаɡɢɫɟ ɡаɩɢɫɵɜаɟɬɫɹ ɜ ɜɢɞɟ аɥɝɟɛɪаɢчɟɫɤɨɣ ɫɭɦɦɵ 
ɜɡɜɟɲɟɧɧɵɯ ɩɨɥɭчɟɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬаɦɢ ɜɟɤɬɨɪɨɜ ɛаɡɢɫа. ɋɪɟɞɫɬɜɨɦ ɭɩɪɨɳɟɧɢɹ 
ɩɨɥɭчɟɧɧɨɝɨ ɜɵɪаɠɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɟɝɨ ɮаɤɬɨɪɢɡаɰɢɹ (ɩɪɢɜɟɞɟɧɢɟ ɩɨɞɨɛɧɵɯ чɥɟɧɨɜ ɢ 
ɩɪɢɦɟɧɟɧɢɟ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɨɛɪаɡɨɜаɧɢɣ ɜɵɪаɠɟɧɢɣ, ɩɨɫɬɪɨɟɧɧɵɯ ɧа ɨɫɧɨɜɟ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɨɩɟɪаɰɢɣ). 

ȼɵɛɨɪ ɛаɡɢɫа ɨɩɪɟɞɟɥɹɟɬɫɹ: 
– ɦаɬɟɦаɬɢчɟɫɤɢ – ɬɪɟɛɨɜаɧɢɟɦ ɥɢɧɟɣɧɨɣ ɧɟɡаɜɢɫɢɦɨɫɬɢ ɜɟɤɬɨɪɨɜ ɛаɡɢɫа;  
– ɬɟɯɧɨɥɨɝɢчɟɫɤɢ – ɩɪɨɫɬɨɬɨɣ ɪɟаɥɢɡаɰɢɢ ɢ ɥɨɝɢчɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 

(ɦɢɧɢɦаɥɶɧɵɦ ɤɨɥɢчɟɫɬɜɨɦ ɛаɡɢɫɧɵɯ ɜɟɤɬɨɪɨɜ ɜ ɩɪɟɞɫɬаɜɥɟɧɢɢ ɪɟаɥɢɡɭɟɦɨɣ 
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ɥɨɝɢчɟɫɤɨɣ ɮɭɧɤɰɢɢ) ɩɪɢ ɫɢɧɬɟɡɟ ɡаɞаɧɧɵɯ ɥɨɝɢчɟɫɤɢɯ ɮɭɧɤɰɢɣ. 
ȼ ɩɪɢɜɟɞɟɧɧɨɣ ɧɢɠɟ ɬаɛɥɢɰɟ 1 ɩɨɤаɡаɧɵ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɧаɢɛɨɥɟɟ ɩɪɢɦɟɧɹɟɦɵɯ 

ɥɨɝɢчɟɫɤɢɯ ɨɩɟɪаɰɢɣ ɜ ɞɜɭɡɧачɧɨɣ ɢ ɬɪɟɯɡɧачɧɨɣ ɥɨɝɢɤаɯ. 
 

Ɍаɛɥɢɰа 1 – Ʌɢɧɟɣɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɥɨɝɢчɟɫɤɢɯ ɮɭɧɤɰɢɣ [Linear representations of logical functions] 
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 21, xx    2111 xx     2121
2

1
xxxx      021  xx  

x  x1  x1  x1  

 21, xx    12 2121  xxxx  21 xx      1221 xxxx   

Ɇɧɨɝɨɡɧачɧаɹ (ɬɪɟɯɡɧачɧаɹ) ɥɨɝɢɤа 

 21 x,xmin

 
 211 xxx     2121

2

1
xxxx     211 xxx   

 21 x,xmax

 
 121 xxx     2121

2

1
xxxx     121 xxx   

ix     ixkkix  1  -     1 kixkix  

 21, xx     2121 1 xxkkxx    
  221 131

2

1
xxx 

21113 xxx    

 

    12121  kxxkxx

 

 

6) ɂɫɩɨɥɶɡɨɜаɧɢɟ аɪɢɮɦɟɬɢчɟɫɤɢɯ ɨɩɟɪаɰɢɣ ɞɥɹ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɥɨɝɢчɟɫɤɢɯ 
ɮɭɧɤɰɢɣ ɜ ɥɢɧɟɣɧɵɯ ɩɪɨɫɬɪаɧɫɬɜаɯ ɩɪɟɞɩɨɥаɝаɟɬ ɜɵɛɨɪ ɬаɤɨɣ ɮɨɪɦɵ ɮɢɡɢчɟɫɤɨɝɨ 
ɫɢɝɧаɥа-ɧɨɫɢɬɟɥɹ, ɤɨɬɨɪаɹ ɩɨɡɜɨɥɹɥа ɛɵ ɪɟаɥɢɡɨɜаɬɶ ɢɯ ɦаɤɫɢɦаɥɶɧɨ ɩɪɨɫɬɨ. ɉɨɷɬɨɦɭ 
аɜɬɨɪаɦɢ ɩɪɟɞɥаɝаɟɬɫɹ ɢɫɩɨɥɶɡɨɜаɬɶ ɬɨɤɨɜɭɸ ɮɨɪɦɭ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɫɢɝɧаɥɨɜ, 
ɩɨɫɤɨɥɶɤɭ ɫɥɨɠɟɧɢɟ ɢ ɜɵчɢɬаɧɢɟ ɬɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɨɧɬаɠɧɨ (ɜɨɡɦɨɠɧɨ 
ɩɨɬɪɟɛɭɟɬɫɹ ɜɵɯɨɞɧɨɣ ɮɨɪɦɢɪɨɜаɬɟɥɶ), ɬ.ɟ. ɛɟɡ аɩɩаɪаɬɧɵɯ ɡаɬɪаɬ! ɉɪɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɜɵɛɨɪɟ ɜɟɥɢчɢɧɵ ɤɜаɧɬа ɬɨɤа ɢɯ ɜɨɡɦɨɠɧɨɟ ɤɨɥɢчɟɫɬɜɨ ɜ ɞɢаɩаɡɨɧɟ 
ɧаɩɪɹɠɟɧɢɹ ɩɢɬаɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɜɩɨɥɧɟ ɞɨɫɬаɬɨчɧɵɦ ɞɥɹ ɜɵɛɪаɧɧɨɣ ɡɧачɧɨɫɬɢ 
ɥɨɝɢɤɢ. 

7) Ɋаɡɧɨɫɬɧɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɪɟɡɭɥɶɬаɬа ɜɵɩɨɥɧɟɧɢɹ ɧɟɤɨɬɨɪɨɣ ɨɩɟɪаɰɢɢ 
        ,xxxf

nnn ~

1

~

1

~
  ɨɩɪɟɞɟɥɹɟɬ ɦаɥɭɸ ɡаɜɢɫɢɦɨɫɬɶ ɟɝɨ ɡɧачɟɧɢɹ ɨɬ ɞɟɣɫɬɜɢɹ 

ɜɨɡɦɭɳаɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ, ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɜɨɡɦɨɠɧɨɫɬɶ ɪаɛɨɬɵ ɷɥɟɦɟɧɬɨɜ ɧа 
ɧачаɥɶɧɨɦ (ɧɟɥɢɧɟɣɧɨɦ!) ɭчаɫɬɤɟ ɜɵɯɨɞɧɨɣ ɯаɪаɤɬɟɪɢɫɬɢɤɢ, ɬ.ɟ. ɜ ɦɢɤɪɨɦɨɳɧɨɦ 
ɪɟɠɢɦɟ ɢ ɫɬɪɨɢɬɶ ɬɨɤɨɜɵɟ Ȼɂɋ ɫ ɦɢɧɢɦаɥɶɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɪаɡɧɨɫɬɧɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɹɜɥɹɟɬɫɹ ɫɪɟɞɫɬɜɨɦ ɫɯɟɦɨɬɟɯɧɢчɟɫɤɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɭɫɬɨɣчɢɜɨɫɬɢ ɗɄȻ ɤ ɜɧɟɲɧɢɦ ɜɨɡɦɭɳɟɧɢɹɦ (ɞɟɜɢаɰɢɹ ɩɢɬаɧɢɹ, ɬɟɦɩɟɪаɬɭɪа, 
ɪаɞɢаɰɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ), ɜ ɤɨɧɟчɧɨɦ ɢɬɨɝɟ – ɫɪɟɞɫɬɜɨɦ ɩɨɜɵɲɟɧɢɹ ɧаɞɟɠɧɨɫɬɢ. 

8) ɋɯɟɦɨɬɟɯɧɢчɟɫɤаɹ ɪɟаɥɢɡаɰɢɹ ɬɨɤɨɜɨɣ ɮɨɪɦɵ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɫɢɝɧаɥа ɫɨɫɬɨɢɬ 
ɜ ɩɪɟɞɫɬаɜɥɟɧɢɢ ɡɧачɟɧɢɣ ɬɟɪɦɨɜ ɪɟаɥɢɡɭɟɦɨɣ ɥɨɝɢчɟɫɤɨɣ ɮɭɧɤɰɢɢ ɜɟɥɢчɢɧаɦɢ ɬɨɤɨɜ 
ɡɟɪɤаɥ, ɡɧаɤɨɜ ɬɨɤɨɜ – ɧаɩɪаɜɥɟɧɢɹɦɢ ɬɨɤɨɜ (ɜɬɟɤаɸɳɢɯ ɢ ɜɵɬɟɤаɸɳɢɯ) ɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɦ аɥɝɟɛɪаɢчɟɫɤɨɦ ɫɭɦɦɢɪɨɜаɧɢɢ. Ɇɨɧɬаɠɧаɹ ɪɟаɥɢɡаɰɢɹ ɩɨɫɥɟɞɧɟɣ 
ɨɩɟɪаɰɢɢ ɨɛɟɫɩɟчɢɜаɟɬ ɭɦɟɧɶɲɟɧɢɟ аɩɩаɪаɬɧɵɯ ɡаɬɪаɬ ɢ ɭɥɭчɲɟɧɢɟ ɬɟɯɧɢчɟɫɤɢɯ ɢ 
ɷɤɫɩɥɭаɬаɰɢɨɧɧɵɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɷɥɟɦɟɧɬɧɨɣ ɛаɡɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɨɤɨɜɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ 
ɫɢɝɧаɥɨɜ ɨɛɟɫɩɟчɢɜаɟɬ ɦɢɧɢɦаɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɧɭɬɪɟɧɧɢɯ ɩɨɦɟɯ. 

Ⱦɥɹ ɮɢɡɢчɟɫɤɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɫɢɝɧаɥɨɜ ɜ ɷɬɨɦ ɫɥɭчаɟ ɭɞɨɛɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ 
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ɤɜаɧɬɵ ɜɯɨɞɹɳɟɝɨ ɢɥɢ ɜɵɯɨɞɹɳɟɝɨ ɬɨɤɨɜ, а ɪɟаɥɢɡаɰɢɸ аɪɢɮɦɟɬɢчɟɫɤɢɯ ɨɩɟɪаɰɢɣ 
ɩɪɨɢɡɜɨɞɢɬɶ ɦɨɧɬаɠɧɵɦ ɨɛɴɟɞɢɧɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧаɛɨɪɨɜ ɤɜаɧɬɨɜ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɮɨɪɦɢɪɨɜаɧɢɟɦ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧаɥа ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɹ. 
Ⱦɜɭɡɧачɧɨɣ ɮɭɧɤɰɢɨɧаɥɶɧɨɣ ɷɥɟɦɟɧɬɧɨɣ ɛаɡɵ, ɪɟаɥɢɡɭɸɳɟɣ аɪɢɮɦɟɬɢчɟɫɤɢɟ 
ɨɩɟɪаɰɢɢ, ɜɩɨɥɧɟ ɞɨɫɬаɬɨчɧɨ ɞɥɹ ɪɟаɥɢɡаɰɢɢ ɡɧачɟɧɢɣ, ɛόɥɶɲɢɯ 1,  ɩɪɢчɟɦ ɷɬɢ 
ɪɟаɥɢɡаɰɢɢ ɯɨɪɨɲɨ ɫɨɝɥаɫɭɟɬɫɹ ɫ ɢɯ ɦаɬɟɦаɬɢчɟɫɤɢɦ ɩɪɟɞɫɬаɜɥɟɧɢɟɦ ɜ ɜɢɞɟ ɫɭɦɦɵ 
ɞɜɭɯɡɧачɧɵɯ ɡɧачɟɧɢɣ. 

9) Ʌɨɝɢчɟɫɤɢɣ ɫɢɧɬɟɡ ɢ ɪɟаɥɢɡаɰɢɹ ɐɌɋ ɜɨɡɦɨɠɧа ɜ ɜɢɞɟ: 
– ɦɧɨɝɨɡɧачɧɨ-ɦɧɨɝɨɡɧачɧɨɦ (ɦɧɨɝɨɡɧачɧɵɟ ɩɟɪɟɦɟɧɧɵɟ – ɦɧɨɝɨɡɧачɧɵɟ 

ɮɭɧɤɰɢɢ, ɦɧɨɝɨɡɧачɧɵɣ ɛаɡɢɫ); 
– ɦɧɨɝɨɡɧачɧɨ-ɞɜɭɡɧачɧɨɦ (ɦɧɨɝɨɡɧачɧɵɟ ɩɟɪɟɦɟɧɧɵɟ – ɫɨɜɨɤɭɩɧɨɫɬɶ 

ɞɜɭɡɧачɧɵɯ ɮɭɧɤɰɢɣ, ɦɧɨɝɨɡɧачɧɵɣ ɛаɡɢɫ); 
– ɞɜɭɡɧачɧɨ-ɞɜɭɡɧачɧɨɦ (ɞɜɭɡɧачɧɵɟ ɩɟɪɟɦɟɧɧɵɟ – ɫɨɜɨɤɭɩɧɨɫɬɶ ɞɜɭɡɧачɧɵɯ 

ɮɭɧɤɰɢɣ, ɞɜɭɡɧачɧɵɣ ɛаɡɢɫ); 
– ɞɜɭɡɧачɧɨ-ɦɧɨɝɨɡɧачɧɨɦ (ɞɜɭɡɧачɧɵɟ ɩɟɪɟɦɟɧɧɵɟ – ɦɧɨɝɨɡɧачɧɵɟ ɮɭɧɤɰɢɢ, 

ɞɜɭɡɧачɧɵɣ ɛаɡɢɫ). 
ɉɪɢ ɷɬɨɦ ɜɫɟ чɟɬɵɪɟ ɜɢɞа ɪɟаɥɢɡɭɸɬɫɹ ɟɞɢɧɨɨɛɪаɡɧɨ: ɩɪɟɞɫɬаɜɥɟɧɢɟ ɪɟаɥɢɡɭɟɦɨɣ 

ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɨɦ (ɧаɛɨɪɨɦ ɜɟɤɬɨɪɨɜ), ɜɵɛɨɪ ɛаɡɢɫа, ɩɨɥɭчɟɧɢɟ ɜɟɤɬɨɪа 
ɩɪɟɞɫɬаɜɥɟɧɢɹ (ɧаɛɨɪа ɜɟɤɬɨɪɨɜ) ɢ ɥɨɝɢчɟɫɤɨɝɨ ɜɵɪаɠɟɧɢɹ (ɜɵɪаɠɟɧɢɣ) ɮɭɧɤɰɢɢ ɜ 
ɞаɧɧɨɦ ɛаɡɢɫɟ.   

Ɉ ɥɨɝɢɱɟɫɤɨɦ ɫɢɧɬɟɡɟ ɥɢɧɟɣɧɵɯ ɐɌɋ. Ʉаɤ ɭɠɟ ɛɵɥɨ ɨɬɦɟчɟɧɨ ɜɵɲɟ, 
ɥɨɝɢчɟɫɤɢɣ ɫɢɧɬɟɡ ɜ ɥɢɧɟɣɧɨɣ аɥɝɟɛɪɟ – ɷɬɨ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɜɟɤɬɨɪа ɡɧачɟɧɢɣ 
ɪɟаɥɢɡɭɟɦɨɣ ɥɨɝɢчɟɫɤɨɣ ɮɭɧɤɰɢɢ ɜ ɡаɞаɧɧɨɦ ɛаɡɢɫɟ ɥɢɧɟɣɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа. 
ɉɪɢɜɟɞɟɦ ɩɪɨɰɟɫɫ ɢ ɪɟɡɭɥɶɬаɬɵ ɥɢɧɟɣɧɨɝɨ ɥɨɝɢчɟɫɤɨɝɨ ɫɢɧɬɟɡа ɮɭɧɤɰɢɣ ɨɫɧɨɜɧɨɣ 
ɮɭɧɤɰɢɨɧаɥɶɧɨ ɩɨɥɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɪаɡɥɢчɧɵɯ ɧаɛɨɪɨɜ ɨɩɟɪаɰɢɣ, 
ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ. Ɉɧɢ (ɩɪɨɰɟɫɫ ɢ ɪɟɡɭɥɶɬаɬɵ) ɧɟ ɡаɜɢɫɹɬ ɨɬ ɡɧачɧɨɫɬɢ. 

ȼ ɞɜɭɡɧачɧɨɣ ɥɢɧɟɣɧɨɣ ɥɨɝɢɤɟ ɛɭɥɟɜ ɥɨɝɢчɟɫɤɢɣ ɫɢɧɬɟɡ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ 
ɮɭɧɤɰɢɨɧаɥɶɧɨ ɩɨɥɧɨɣ «ɲɬɪɢɯа ɒɟɮɮɟɪа» ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫаɧ ɤаɤ ɫɢɧɬɟɡ ɜ ɛаɡɢɫɟ: 
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ɉɪɟɞɫɬаɜɥɟɧɢɹ ɨɩɟɪаɰɢɣ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɨɧаɥɶɧɨ ɩɨɥɧɨɣ ɫɢɫɬɟɦɵ ɜ ɷɬɨɦ 
ɛаɡɢɫɟ ɢɦɟɸɬ ɜɢɞ: 

 

  2121, xxxxmin  ; 

   212121 ,, xxmin-xxxxmax  ; 

x.ix  1  

 

Ɇɧɨɝɨɡɧачɧɵɟ ɛаɡɢɫɵ ɫ аɧаɥɨɝɢчɧɵɦɢ ɫɜɨɣɫɬɜаɦɢ ɦɨɝɭɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɵ ɤаɤ 
ɨɛɨɛɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɜɭɡɧачɧɵɯ ɛаɡɢɫɨɜ. ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɨɞɢɧ ɢɡ ɬаɤɢɯ 
ɜɨɡɦɨɠɧɵɯ ɬɪɟɯɡɧачɧɵɯ ɛаɡɢɫɨɜ, ɩɨɫɬɪɨɟɧɧɵɣ ɧа ɨɫɧɨɜɟ «ɬɪаɞɢɰɢɨɧɧɨɝɨ»   
ɨɛɨɛɳɟɧɢɹ ɛɭɥɟɜɵɯ ɨɩɟɪаɰɢɣ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɨɥɭчɢɬɶ ɩɪɟɞɫɬаɜɥɟɧɢɹ 
ɥɸɛɨɣ ɬɪɟɯɡɧачɧɨɣ ɥɨɝɢчɟɫɤɨɣ ɮɭɧɤɰɢɢ ɜ ɥɢɧɟɣɧɨ-ɦɧɨɝɨɡɧачɧɨɣ ɮɨɪɦɟ. 
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ɝɞɟ  j,xminx i
j

i  , ɫ ɨɛɪаɬɧɨɣ ɦаɬɪɢɰɟɣ: 
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Ɍɪɟɯɡɧачɧɵɟ ɨɛɨɛɳɟɧɢɹ ɛаɡɨɜɵɯ ɞɜɭɦɟɫɬɧɵɯ ɨɩɟɪаɰɢɣ ɜ ɷɬɨɦ ɛаɡɢɫɟ ɢɦɟɸɬ ɜɢɞ: 

 

   2
2

2
121 ,, xxminxxmin  , 

   2
2

2
1

2
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2
121 ,, xxmin-xxxxmax  . 

 

ɉɪɟɞɫɬаɜɥɟɧɢɟ ɨɩɟɪаɰɢɢ ix  ɩɨɥɭчɢɦ ɫ ɩɨɦɨɳɶɸ ɛаɡɢɫа ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ: 
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ɫ ɨɛɪаɬɧɨɣ ɦаɬɪɢɰɟɣ: 























110

120

011

A )1( . 

 

ȼ ɪɟɡɭɥɶɬаɬɟ ɩɨɥɭчɢɦ: 
21 2311 xxx  ; 
21322 xxx  . 

 

Ʉаɤ ɜɢɞɧɨ ɢɡ ɩɨɫɥɟɞɧɢɯ ɜɵɪаɠɟɧɢɣ ɡɞɟɫɶ ɢɫɩɨɥɶɡɨɜаɧɵ ɬɨɥɶɤɨ «ɬɪаɞɢɰɢɨɧɧаɹ» 
ɥɨɝɢчɟɫɤаɹ ɨɩɟɪаɰɢɹ  21, xxmin

 
ɢ ɨɩɟɪаɰɢɢ ɥɢɧɟɣɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа.  

Ɇɧɨɝɨɡɧачɧɨ-ɞɜɭɡɧачɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɛаɡɨɜɵɯ ɮɭɧɤɰɢɣ ɩɨɥɭчаɸɬɫɹ 
ɪаɡɥɨɠɟɧɢɟɦ ɩɨ ɞаɧɧɨɦɭ ɛаɡɢɫɭ ɞɜɭɡɧачɧɵɯ ɪаɡɥɨɠɟɧɢɣ ɜɟɤɬɨɪɨɜ ɮɭɧɤɰɢɣ. ȼ 

ɬаɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɵ ɬаɛɥɢɰа ɢɫɬɢɧɧɨɫɬɢ ɮɭɧɤɰɢɢ  21, xxmin , а ɬаɤɠɟ ɞɜɭɡɧачɧɵɟ 
ɪаɡɥɨɠɟɧɢɹ ɛаɡɢɫɧɵɯ ɜɟɤɬɨɪɨɜ ɢ ɜɟɤɬɨɪа ɮɭɧɤɰɢɢ. 
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Ɍаɛɥɢɰа 2 – Ɍаɛɥɢɰа ɢɫɬɢɧɧɨɫɬɢ ɨɩɟɪаɰɢɢ  21, xxmin  ɩɪɢ ɭɧɢɬаɪɧɨɦ ɤɨɞɢɪɨɜаɧɢɢ ДTЫЮЭС ЭКЛХО ШП 
operation  21, xxmin with unitary coding] 

2x  1x   21, xxmin  22x  21x  12x  11x  2  1  

0 0 0 0 0 0 0 0 0 

0 1 0 0 0 0 1 0 0 

0 2 0 0 0 1 1 0 0 

1 0 0 0 1 0 0 0 0 

1 1 1 0 1 0 1 0 1 

1 2 1 0 1 1 1 0 1 

2 0 0 1 1 0 0 0 0 

2 1 1 1 1 0 1 0 1 

2 2 2 1 1 1 1 1 1 

 

ɉɪɢɜɟɞɟɧɧɵɣ ɜɵɲɟ ɛаɡɢɫ ɨɛɟɫɩɟчɢɜаɟɬ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɮɭɧɤɰɢɢ  21, xxmin  ɜ ɜɢɞɟ 
21 y , ɝɞɟ: 

     2
2

2
1

1
2

1
1

1
2

1
11 ,,2, xxminxxminxxmin  , 

   2
2

1
1

2
2

2
12 ,, x2xminxxmin  . 

 

Ⱥɧаɥɨɝɢчɧɵɦ ɨɛɪаɡɨɦ ɩɨɥɭчаɸɬɫɹ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɮɭɧɤɰɢɣ  21, xxmax : 

 1
2

1
1

1
2

1
11 , xxminxx  , 

   2
2

2
1

1
2

1
1

1
2

2
2

1
1

2
12 ,, xxminxxminxxxx  . 

ɢ ix  

,1 21
1 xx    

21
2 2 xx  .  

 

ȼ ɫɢɥɭ ɨɬɤɪɵɬɨɫɬɢ ɦɧɨɠɟɫɬɜа-ɧɨɫɢɬɟɥɹ (ɦɧɨɠɟɫɬɜɨ ɧаɬɭɪаɥɶɧɵɯ чɢɫɟɥ N) ɡɞɟɫɶ 
ɩɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɩɪɟɞɫɬаɜɥɟɧɢɣ ɮɭɧɤɰɢɣ. ȼ 
«ɫɬаɧɞаɪɬɧɨɦ» ɜаɪɢаɧɬɟ ɥɢɧɟɣɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ ɪаɫɫɦаɬɪɢɜаɟɬɫɹ ɤаɤ ɡаɦɤɧɭɬаɹ 
ɫɬɪɭɤɬɭɪа. ɗɬɨ ɩɪɟɞɩɨɥаɝаɟɬ ɨɛɳɢɣ ɞɢаɩаɡɨɧ ɡɧачɧɨɫɬɢ ɞɥɹ ɜɫɟɯ ɜɟɤɬɨɪɨɜ ɥɢɧɟɣɧɨɝɨ 
ɩɪɨɫɬɪаɧɫɬɜа ɡаɞаɧɧɨɣ ɪаɡɦɟɪɧɨɫɬɢ. ɂ ɟɫɥɢ ɜ ɬɟɨɪɢɢ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɜɟɤɬɨɪɨɜ ɫ 
ɞɢаɩаɡɨɧɨɦ ɡɧачɧɨɫɬɢ, ɨɬɥɢчɧɵɦ ɨɬ ɡаɞаɧɧɨɝɨ, ɧɟ ɹɜɥɹɟɬɫɹ чɟɦ-ɬɨ ɧɟɨɛɵчɧɵɦ, ɬɨ ɜ 
ɞаɧɧɨɦ ɩɪɢɤɥаɞɧɨɦ ɫɥɭчаɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɜɟɤɬɨɪɨɜ ɮɭɧɤɰɢɣ ɫ ɞɢаɩаɡɨɧɨɦ ɡɧачɧɨɫɬɢ, 
ɨɬɥɢчɧɵɦ ɡаɞаɧɧɨɝɨ, ɹɜɥɹɟɬɫɹ ɦɨɞɟɥɶɸ ɩɨɥɭчɟɧɢɹ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɮɭɧɤɰɢɢ ɨɞɧɨɣ 
ɡɧачɧɨɫɬɢ ɨɬ ɩɟɪɟɦɟɧɧɵɯ ɞɪɭɝɨɣ ɡɧачɧɨɫɬɢ, ɩɪɟɨɛɪаɡɨɜаɧɢɹ, ɨɬɫɭɬɫɬɜɭɸɳɟɝɨ ɜ 
ɛɭɥɟɜɨɣ аɥɝɟɛɪɟ! 

Ⱦɥɹ ɩɨɥɭчɟɧɢɹ ɞɜɭɡɧачɧɵɯ ɩɪɟɞɫɬаɜɥɟɧɢɣ ɦɧɨɝɨɡɧачɧɵɯ ɮɭɧɤɰɢɣ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜаɬɶ ɛаɡɢɫɵ, ɷɥɟɦɟɧɬаɦɢ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɪаɡɥɨɠɟɧɢɹ ɦɧɨɝɨɡɧачɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ ɢ ɩɪɢɦɟɧɟɧɢɹ ɤ ɧɢɦ ɞɜɭɡɧачɧɵɯ ɪаɡɥɨɠɟɧɢɣ ɦɧɨɝɨɡɧачɧɵɯ ɮɭɧɤɰɢɣ. 
Ɍаɤɢɦ ɞɜɭɡɧачɧɵɦ аɧаɥɨɝɨɦ ɞɥɹ ɢɫɩɨɥɶɡɨɜаɧɧɨɝɨ ɜɵɲɟ ɛаɡɢɫа ɹɜɥɹɟɬɫɹ ɛаɡɢɫ: 
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ɫ ɨɛɪаɬɧɨɣ ɛаɡɢɫɧɨɣ ɦаɬɪɢɰɟɣ: 
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ɝɞɟ ɛаɡɢɫɧɵɟ ɜɟɤɬɨɪɵ x11 – x22  ɹɜɥɹɸɬɫɹ ɭɧɢɬаɪɧɵɦ ɪаɡɥɨɠɟɧɢɟɦ ɦɧɨɝɨɡɧачɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ x1 ɢ x2. 

ɋ ɩɨɦɨɳɶɸ ɷɬɨɝɨ ɛаɡɢɫа ɩɨɥɭчаɟɦ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɜ ɜɢɞɟ ɩɪɨɫɬɨɣ ɫɭɦɦɵ 
ɞɜɭɡɧачɧɵɯ ɮɭɧɤɰɢɣ  21, xxmin  ɢ   21, xxmax : 

 
 


21

221221112121,



 xxxxxxmin , 

   


21

22122111212121 ,,



 xxxxxxmaxxxmax , 

ɢ ɰɢɤɥɢчɟɫɤɨɝɨ ɫɞɜɢɝа 1x : 

 
21

2121



 xxxx . 

 

Ɍɨчɧɨ ɬаɤɠɟ ɫ ɩɨɦɨɳɶɸ ɩɨɫɥɟɞɧɟɝɨ ɛаɡɢɫа ɦɨɠɧɨ ɩɨɥɭчɢɬɶ ɞɜɭɡɧачɧɨ-

ɦɧɨɝɨɡɧачɧɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɢɫɯɨɞɧɵɯ ɩɪɟɞɫɬаɜɥɟɧɢɣ ɮɭɧɤɰɢɣ. 
 

     2212211121 ,,, xxminxxminxxmin  , 

     2
2

2
1

1
2

1
12212211121 ,,, xxminxxminxxxxxxmax  , 

21 211 xxx  . 

 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɩɨɥɭчɟɧɵ ɜɵɪаɠɟɧɢɹ ɛаɡɨɜɵɯ ɬɪɟɯɡɧачɧɵɯ ɮɭɧɤɰɢɣ ɫɨ ɜɫɟɦɢ 
ɜɨɡɦɨɠɧɵɦɢ ɫɨчɟɬаɧɢɹɦɢ ɡɧачɧɨɫɬɟɣ ɮɭɧɤɰɢɣ ɢ ɩɟɪɟɦɟɧɧɵɯ ɜ ɥɢɧɟɣɧɨɣ ɥɨɝɢɤɟ-

аɧаɥɨɝɟ «ɬɪаɞɢɰɢɨɧɧɨɣ» ɥɨɝɢɤɢ. Ⱥɧаɥɨɝɢчɧɵɦ ɨɛɪаɡɨɦ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭчɟɧɵ 
ɜɵɪаɠɟɧɢɹ ɛаɡɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɧɵɯ ɥɨɝɢчɟɫɤɢɯ ɮɭɧɤɰɢɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɞɪɭɝɢɯ 
аɪɢɮɦɟɬɢɤɨ-ɥɨɝɢчɟɫɤɢɯ ɨɩɟɪаɰɢɣ ɢ ɢɯ ɤɨɦɛɢɧаɰɢɣ.  

Ɉ ɫɯɟɦɨɬɟɯɧɢɱɟɫɤɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɥɢɧɟɣɧɵɯ ɐɌɋ. ȼ «ɬɪаɞɢɰɢɨɧɧɨɦ» 
ɫɯɟɦɨɬɟɯɧɢчɟɫɤɨɦ ɩɪɨɟɤɬɢɪɨɜаɧɢɢ ɡаɥɨɠɟɧа ɢɞɟɹ ɮɨɪɦɢɪɨɜаɧɢɹ ɧɟɤɨɬɨɪɨɝɨ 
ɭɧɢɜɟɪɫаɥɶɧɨɝɨ ɞɥɹ ɞаɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɮɭɧɤɰɢɨɧаɥɶɧɨɝɨ ɷɥɟɦɟɧɬа («ɢɧɜɟɪɬɨɪа») ɢ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɟɝɨ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ Ȼɂɋ ɥɸɛɨɣ ɫɥɨɠɧɨɫɬɢ. Ɍаɤɨɣ ɩɨɞɯɨɞ 
ɹɜɥɹɟɬɫɹ ɥɨɝɢчɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɨɛɟɫɩɟчɢɜаɟɬ ɩɪɨɫɬɨɬɭ ɬɨɩɨɥɨɝɢчɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ 
ɢ ɜɵɩɨɥɧɟɧɢɹ ɝɟɨɦɟɬɪɢчɟɫɤɢɯ, ɬɟɩɥɨɜɵɯ ɢ ɬ.ɞ. ɪаɫчɟɬɨɜ Ȼɂɋ. ɋ ɷɬɨɣ ɬɨчɤɢ ɡɪɟɧɢɹ 
ɩɨɥɟɡɧɨ ɩɨɫɦɨɬɪɟɬɶ ɞɨɫɬɨɢɧɫɬɜа ɥɢɧɟɣɧɨɝɨ ɩɨɞɯɨɞа ɤ ɩɪɨɟɤɬɢɪɨɜаɧɢɸ Ȼɂɋ. 
Ɋаɫɫɦɨɬɪɢɦ ɢɯ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɨɩɟɪаɰɢɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜɵɲɟ ɢ ɢɯ ɪаɡɥɢчɧɵɦ 
ɤɨɦɛɢɧаɰɢɹɦ. 

Ⱥɧаɥɢɡ ɩɪɟɞɫɬаɜɥɟɧɢɣ ɥɨɝɢчɟɫɤɢɯ ɮɭɧɤɰɢɣ ɩɪɢɜɟɥ ɤ ɜɵɞɟɥɟɧɢɸ ɛаɡɨɜɵɯ 
ɦаɬɟɦаɬɢчɟɫɤɢɯ (а, ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɢ ɫɬɪɭɤɬɭɪɧɵɯ, ɢ ɫɯɟɦɨɬɟɯɧɢчɟɫɤɢɯ) ɤɨɧɫɬɪɭɤɰɢɣ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɡаɬɟɦ ɞɥɹ ɨɩɢɫаɧɢɹ (ɢ ɩɨɫɬɪɨɟɧɢɹ) ɥɢɧɟɣɧɵɯ ɥɨɝɢчɟɫɤɢɯ ɫɯɟɦ. 
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Ɉɫɧɨɜɧɵɟ ɢɡ ɷɬɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɫɯɟɦɨɬɟɯɧɢчɟɫɤɢɟ ɪɟɲɟɧɢɹ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬаɛɥɢɰɟ3.  

 
Ɍаɛɥɢɰа 3 – Ȼаɡɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɥɢɧɟɣɧɵɯ ɥɨɝɢчɟɫɤɢɯ ɫɯɟɦ ДBКЬТМ ХТЧОКЫ ХШРТМ МШЦЩШЧОЧЭЬЖ 

Ɇаɬɟɦаɬɢчɟɫɤаɹ ɤɨɧɫɬɪɭɤɰɢɹ ɋɯɟɦɨɬɟɯɧɢчɟɫɤɨɟ ɪɟɲɟɧɢɟ 
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ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ ɛаɡɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɵ ɛɭɞɟɦ ɮɨɪɦɢɪɨɜаɬɶ ɞаɥɟɟ ɥɢɧɟɣɧɵɟ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ, ɫɯɟɦɨɬɟɯɧɢчɟɫɤɢɟ ɪɟаɥɢɡаɰɢɢ ɥɨɝɢчɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. Ⱦɥɹ 
ɩɪɢɜɟɞɟɧɧɵɯ ɞаɥɟɟ ɩɪɢɧɰɢɩɢаɥɶɧɵɯ ɫɯɟɦ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɞɭаɥɶɧɵɟ ɩɨ 
ɧаɩɪаɜɥɟɧɢɸ ɬɨɤɨɜ ɫɯɟɦɧɵɟ ɪɟɲɟɧɢɹ. 

Ɉɩɟɪаɰɢɹ ɭɫɟɱёɧɧаɹ ɪаɡɧɨɫɬɶ  . Ɉɫɧɨɜɧɨɣ ɤɨɦɩɨɧɟɧɬ ɫɯɟɦɵ – аɧаɥɨɝɨɜɵɣ 
ɫɭɦɦаɬɨɪ, ɤ ɜɵɯɨɞаɦ ɤɨɬɨɪɨɝɨ ɩɨɞɤɥɸчɟɧɵ ɛɭɮɟɪɧɵɟ ɫɯɟɦɵ – ɬɨɤɨɜɵɟ ɢɧɜɟɪɬɨɪɵ. 
ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜɧɭɬɪɢ ɰɢɮɪɨɜɨɣ ɫɯɟɦɵ ɨɞɢɧ ɢɡ 
ɬɨɤɨɜɵɯ ɢɧɜɟɪɬɨɪɨɜ ɦɨɠɟɬ ɛɵɬɶ ɢɫɤɥɸчɟɧ. ɋɯɟɦа, ɪɟаɥɢɡɭɸɳаɹ ɨɩɟɪаɰɢɸ ɭɫɟɱёɧɧɨɣ 
ɪаɡɧɨɫɬɢ  , ɩɪɢɜɟɞɟɧа ɧа ɪɢɫɭɧɤɟ 1. 
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Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɨɬɟɯɧɢчɟɫɤаɹ ɪɟаɥɢɡаɰɢɹ ɨɩɟɪаɰɢɢ ɭɫɟɱёɧɧɨɣ ɪаɡɧɨɫɬɢ  [Circuit implementation of the 
truncated difference operation  ] 

 

Ɉɩɟɪаɰɢɹ ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ  . Ɉɫɧɨɜɧɨɣ ɤɨɦɩɨɧɟɧɬ ɫɯɟɦɵ – ɫɭɦɦаɬɨɪ ɩɨ 
ɦɨɞɭɥɸ, ɤ ɜɵɯɨɞɭ ɤɨɬɨɪɨɝɨ ɩɨɞɤɥɸчɟɧа ɛɭɮɟɪɧаɹ ɫɯɟɦа – ɬɨɤɨɜɵɣ ɢɧɜɟɪɬɨɪ. ɋɯɟɦа, 
ɪɟаɥɢɡɭɸɳаɹ ɨɩɟɪаɰɢɸ ɦɨɞɭɥɹ ɪаɡɧɨɫɬɢ   , ɩɪɢɜɟɞɟɧа ɧа ɪɢɫɭɧɤɟ 2. 

 

 
Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɨɬɟɯɧɢчɟɫɤаɹ ɪɟаɥɢɡаɰɢɹ ɨɩɟɪаɰɢɢ ɦɨɞɭɥɹ ɪаɡɧɨɫɬɢ   [Circuit implementation of the 

difference module operation  ] 

 

Ɉɩɟɪаɰɢɹ ɫɪаɜɧɟɧɢɟ >. Ɉɫɧɨɜɧɨɣ ɤɨɦɩɨɧɟɧɬ ɫɯɟɦɵ – ɤɨɦɩаɪаɬɨɪ, 
ɫɪаɜɧɢɜаɸɳɢɣ ɜɯɨɞɧɵɟ ɬɨɤɢ. Ɉɬɥɢчɢɬɟɥɶɧаɹ ɨɫɨɛɟɧɧɨɫɬɶ ɤɨɦɩаɪаɬɨɪа – ɩаɪаɮаɡɧɵɣ 
ɜɵɯɨɞ, ɭɜɟɥɢчɢɜаɸɳɢɣ ɟɝɨ ɮɭɧɤɰɢɨɧаɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧа 
ɨɞɢɧ ɢɥɢ ɨɛа ɜɵɯɨɞа ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɤɥɸчɟɧɵ ɛɭɮɟɪɧɵɟ ɫɯɟɦɵ – ɬɨɤɨɜɵɟ ɢɧɜɟɪɬɨɪɵ. 
ɋɯɟɦа, ɪɟаɥɢɡɭɸɳаɹ ɨɩɟɪаɰɢɸ ɫɪаɜɧɟɧɢɟ >, ɩɪɢɜɟɞɟɧа ɧа ɪɢɫɭɧɤɟ 3. 

 

 
Ɋɢɫɭɧɨɤ 3 – ɋɯɟɦɨɬɟɯɧɢчɟɫɤаɹ ɪɟаɥɢɡаɰɢɹ ɨɩɟɪаɰɢɢ ɫɪаɜɧɟɧɢɟ > [Circuit implementation of the operation 

comparison>] 

 

Ʉɨɦɛɢɧаɰɢɹ ɨɩɟɪаɰɢɣ ɭɫɟɱɟɧɧаɹ ɪаɡɧɨɫɬɶ (  ) ɢ ɫɪаɜɧɟɧɢɟ (>). Ʉɨɦɩɨɧɟɧɬɵ 
ɫɯɟɦɵ, ɪɟаɥɢɡɭɸɳɢɟ ɜɯɨɞɹɳɢɟ ɜ ɤɨɦɛɢɧаɰɢɸ ɨɩɟɪаɰɢɢ, ɩɨɞɤɥɸчɟɧɵ ɤ ɨɛɳɢɦ 
ɜɯɨɞɧɵɦ ɫɢɝɧаɥаɦ аɧаɥɨɝɨɜɨɝɨ ɫɭɦɦаɬɨɪа ɢ ɤɨɦɩаɪаɬɨɪа (ɷɬɨ ɞɨɩɭɫɬɢɦɨ, ɩɨɫɤɨɥɶɤɭ 
ɭɩɪаɜɥɹɸɳɢɦ ɫɢɝɧаɥɨɦ ɹɜɥɹɟɬɫɹ ɧаɩɪɹɠɟɧɢɟ). Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɥɨɝɢчɟɫɤɢɟ ɮɭɧɤɰɢɢ 
ɦɨɝɭɬ ɛɵɬɶ ɪɟаɥɢɡɨɜаɧɵ ɨɪɝаɧɢɡаɰɢɟɣ ɫɜɹɡɟɣ ɦɟɠɞɭ ɫɢɝɧаɥаɦɢ ɜɧɭɬɪɢ ɷɥɟɦɟɧɬа. 
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ɋɯɟɦа, ɪɟаɥɢɡɭɸɳаɹ ɨɩɟɪаɰɢɢ ɭɫɟчɟɧɧаɹ ɪаɡɧɨɫɬɶ  , ɫɪаɜɧɟɧɢɟ >, ɩɪɢɜɟɞɟɧа ɧа 
ɪɢɫɭɧɤɟ 4. 

 
 

Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɨɬɟɯɧɢчɟɫɤаɹ ɪɟаɥɢɡаɰɢɹ ɤɨɦɛɢɧаɰɢɢ ɨɩɟɪаɰɢɣ ɭɫɟчɟɧɧаɹ ɪаɡɧɨɫɬɶ  ,   ɫɪаɜɧɟɧɢɟ > 

[Circuit implementation of a combination of operations truncated difference  , comparison>] 

 

Ʉɨɦɛɢɧаɰɢɹ ɨɩɟɪаɰɢɣ ɭɫɟɱɟɧɧаɹ ɪаɡɧɨɫɬɶ   ɢ ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ  . ȼɟɪɯɧɢɣ 
ɬɨɤɨɜɵɣ ɢɧɜɟɪɬɨɪ ɜɵɩɨɥɧɹɟɬ ɞɜɟ ɮɭɧɤɰɢɢ: ɜɵɞаɟɬ ɪаɡɧɨɫɬɧɵɣ ɫɢɝɧаɥ ɧа ɜɵɯɨɞ ɫɯɟɦɵ 
ɢ ɭчаɫɬɜɭɟɬ ɜ ɪɟаɥɢɡаɰɢɢ ɨɩɟɪаɰɢɢ ɦɨɞɭɥɹ ɪаɡɧɨɫɬɢ  . Ɋɟаɤɰɢɹ ɧа ɜɯɨɞɧɵɟ ɫɢɝɧаɥɵ – 

чɢɫɬɨ ɬɨɤɨɜаɹ. ɋɯɟɦа, ɪɟаɥɢɡɭɸɳаɹ ɨɩɟɪаɰɢɢ ɭɫɟчɟɧɧаɹ ɪаɡɧɨɫɬɶ  , ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ 
  ɩɪɢɜɟɞɟɧа ɧа ɪɢɫɭɧɤɟ 5. 

 

 
Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɨɬɟɯɧɢчɟɫɤаɹ ɪɟаɥɢɡаɰɢɹ ɤɨɦɛɢɧаɰɢɢ ɨɩɟɪаɰɢɣ ɭɫɟчɟɧɧаɹ ɪаɡɧɨɫɬɶ   ɢ ɦɨɞɭɥɶ 

ɪаɡɧɨɫɬɢ  [ Circuit implementation of a combination of operations truncated difference  and modulus of 

difference  ] 

 

Ʉɨɦɛɢɧаɰɢɹ ɨɩɟɪаɰɢɣ ɫɪаɜɧɟɧɢɟ > ɢ ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ  . Ʉɨɦɩɨɧɟɧɬɵ ɫɯɟɦɵ, 
ɪɟаɥɢɡɭɸɳɢɟ ɜɯɨɞɹɳɢɟ ɜ ɤɨɦɛɢɧаɰɢɸ ɨɩɟɪаɰɢɢ, ɩɨɞɤɥɸчɟɧɵ ɤ ɨɛɳɢɦ ɜɯɨɞɧɵɦ 
ɫɢɝɧаɥаɦ (ɷɬɨ ɞɨɩɭɫɬɢɦɨ, ɩɨɫɤɨɥɶɤɭ ɭɩɪаɜɥɹɸɳɢɦ ɫɢɝɧаɥɨɦ ɹɜɥɹɟɬɫɹ ɧаɩɪɹɠɟɧɢɟ). 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɥɨɝɢчɟɫɤɢɟ ɮɭɧɤɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟаɥɢɡɨɜаɧɵ ɨɪɝаɧɢɡаɰɢɟɣ ɫɜɹɡɟɣ 
ɦɟɠɞɭ ɫɢɝɧаɥаɦɢ ɜɧɭɬɪɢ ɷɥɟɦɟɧɬа. ɋɯɟɦа, ɪɟаɥɢɡɭɸɳаɹ ɨɩɟɪаɰɢɢ ɫɪаɜɧɟɧɢɟ > ɢ 
ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ  , ɩɪɢɜɟɞɟɧа ɧа ɪɢɫɭɧɤɟ 6. 

 
Ɋɢɫɭɧɨɤ 6 – ɉɪаɤɬɢчɟɫɤаɹ ɪɟаɥɢɡаɰɢɹ ɤɨɦɛɢɧаɰɢɢ ɨɩɟɪаɰɢɣ  ɫɪаɜɧɟɧɢɟ > ɢ ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ  [Practical 

implementation of the combination of operations comparison> and modulus of difference  ] 
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Ʉɨɦɛɢɧаɰɢɹ ɨɩɟɪаɰɢɣ ɭɫɟɱɟɧɧаɹ ɪаɡɧɨɫɬɶ  , ɫɪаɜɧɟɧɢɟ >, ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ  . 

Ʉɨɦɩɨɧɟɧɬɵ ɫɯɟɦɵ, ɪɟаɥɢɡɭɸɳɢɟ ɨɩɟɪаɰɢɢ ɭɫɟчɟɧɧаɹ ɪаɡɧɨɫɬɶ   ɢ ɫɪаɜɧɟɧɢɟ >, 

ɜɯɨɞɹɳɢɟ ɜ ɤɨɦɛɢɧаɰɢɸ, ɩɨɞɤɥɸчɟɧɵ ɤ ɨɛɳɢɦ ɜɯɨɞɧɵɦ ɫɢɝɧаɥаɦ (ɷɬɨ ɞɨɩɭɫɬɢɦɨ, 
ɩɨɫɤɨɥɶɤɭ ɭɩɪаɜɥɹɸɳɢɦ ɫɢɝɧаɥɨɦ ɹɜɥɹɟɬɫɹ ɧаɩɪɹɠɟɧɢɟ), а ɪɟаɥɢɡаɰɢɹ ɪаɡɧɨɫɬɢ 
ɜɯɨɞɧɵɯ ɫɢɝɧаɥɨɜ ɭɫɟчɟɧɧаɹ ɪаɡɧɨɫɬɶ   ɹɜɥɹɟɬɫɹ ɬɨɤɨɜɨɣ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɥɨɝɢчɟɫɤɢɟ 
ɮɭɧɤɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟаɥɢɡɨɜаɧɵ ɨɪɝаɧɢɡаɰɢɟɣ ɫɜɹɡɟɣ ɦɟɠɞɭ ɫɢɝɧаɥаɦɢ ɜɧɭɬɪɢ 
ɷɥɟɦɟɧɬа. ɋɯɟɦа, ɪɟаɥɢɡɭɸɳаɹ ɤɨɦɛɢɧаɰɢɸ ɨɩɟɪаɰɢɣ ɭɫɟчɟɧɧаɹ ɪаɡɧɨɫɬɶ  ,  

ɫɪаɜɧɟɧɢɟ >, ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ  , ɩɪɢɜɟɞɟɧа ɧа ɪɢɫɭɧɤɟ 7. 
 

 
Ɋɢɫɭɧɨɤ 7 – ɋɯɟɦɨɬɟɯɧɢчɟɫɤаɹ ɪɟаɥɢɡаɰɢɹ ɤɨɦɛɢɧаɰɢɢ ɨɩɟɪаɰɢɣ ɭɫɟчɟɧɧаɹ ɪаɡɧɨɫɬɶ  , ɫɪаɜɧɟɧɢɟ >, 

ɦɨɞɭɥɶ ɪаɡɧɨɫɬɢ  [ Circuit implementation of a combination of operations truncated difference  , 

comparison>, modulus of difference  ] 

 

ɋ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɩɪɢɜɟɞɟɧɧɵɯ ɫɯɟɦɧɵɯ ɪɟаɥɢɡаɰɢɣ ɨɩɟɪаɰɢɣ ɦɨɠɧɨ ɫɬɪɨɢɬɶ 
ɥɨɝɢчɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɢ ɫɯɟɦɵ. ɇаɩɪɢɦɟɪ, ɞɥɹ ɷɥɟɦɟɧɬа «ɂ» ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɨɧаɥɶɧɨ 
ɩɨɥɧɨɣ ɫɢɫɬɟɦɵ ɩɨɥɭчɟɧɵ ɫɯɟɦɨɬɟɯɧɢчɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɟ ɧа ɪɢɫɭɧɤаɯ 8 ɢ 9. 

 

 
 

Ɋɢɫɭɧɨɤ 8 – Ʌɨɝɢчɟɫɤɢɣ ɷɥɟɦɟɧɬ «ɂ» ɜ ɛаɡɢɫɟ ɭɫɟчɟɧɧɨɣ ɪаɡɧɨɫɬɢ  [ The logical element "AND" in the 
basis of the truncated difference ] 

 

   
 а)  ɛ) 

Ɋɢɫɭɧɨɤ 9 – Ʌɨɝɢчɟɫɤɢɣ ɷɥɟɦɟɧɬ «ɂ» ɜ ɛаɡɢɫаɯ ɦɨɞɭɥɹ ɪаɡɧɨɫɬɢ  (а) ɢ ɫɪаɜɧɟɧɢɹ > (ɛ) [The logical 

element "AND" in the bases of the modulus of the difference   (a) and comparison> (b)] 
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ɇа ɩɪɢɜɟɞɟɧɧɵɯ ɫɯɟɦаɯ ɛаɡɨɜɵɟ ɮɭɧɤɰɢɨɧаɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɜɵɞɟɥɟɧɵ 
ɩɭɧɤɬɢɪɧɨɣ ɥɢɧɢɟɣ. ȼɫɟ, чɬɨ ɧаɯɨɞɢɬɫɹ ɡа ɩɪɟɞɟɥаɦɢ ɮɭɧɤɰɢɨɧаɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ – ɷɬɨ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜаɧɢɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɨɛɟɫɩɟчɟɧɢɹ ɟɝɨ ɭɫɩɟɲɧɨɝɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜаɧɢɹ. Ʉаɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɨɜ, ɨɧɨ ɦɨɠɟɬ ɫɨɫɬаɜɥɹɬɶ ɡɧачɢɬɟɥɶɧɭɸ чаɫɬɶ 
ɫɯɟɦɵ, ɨɞɧаɤɨ ɦɨɠɟɬ ɛɵɬɶ «ɫɩɪɹɬаɧɨ» ɜ ɩɪɟɞɵɞɭɳɟɣ ɢɥɢ ɩɨɫɥɟɞɭɸɳɟɣ ɫɯɟɦɨɬɟɯɧɢɤɟ.  

Ʉаɤ ɩɨɤаɡɵɜаɟɬ аɧаɥɢɡ, ɫɯɟɦɨɬɟɯɧɢчɟɫɤɢɟ ɪɟɲɟɧɢɹ ɧа ɨɫɧɨɜɟ ɤɨɦɛɢɧаɰɢɣ 
ɨɩɟɪаɰɢɣ (ɪɢɫ. 4-7) ɨɬɥɢчаɸɬɫɹ ɥɢɲɶ ɬɟɦ, чɬɨ чаɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢɹ, 
ɨɛɟɫɩɟчɢɜаɸɳɟɝɨ ɪɟаɥɢɡаɰɢɸ ɡаɞаɧɧɨɣ ɥɨɝɢчɟɫɤɨɣ ɮɭɧɤɰɢɢ, ɨɤаɡɵɜаɟɬɫɹ ɜɧɭɬɪɢ 
ɫɯɟɦɵ ɷɥɟɦɟɧɬа. 

ȼɵɜɨɞɵ. ɉɪɢɜɟɞɟɧɧɵɣ ɜаɪɢаɧɬ ɛаɡɨɜɨɣ ɤɨɧɰɟɩɰɢɢ ɥɨɝɢчɟɫɤɨɝɨ ɫɢɧɬɟɡа ɢ 
ɫɯɟɦɨɬɟɯɧɢчɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ Ɍɐɋ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɨɥɧɵɦ, ɤачɟɫɬɜɟɧɧɨ 
ɨɩɪɟɞɟɥɹɸɳɢɦ ɪаɡɥɢчɧɵɟ аɫɩɟɤɬɵ ɩɪɨɰɟɫɫа ɫɨɡɞаɧɢɹ Ɍɐɋ ɧа ɨɫɧɨɜɟ ɦаɬɟɦаɬɢчɟɫɤɨɝɨ 
аɩɩаɪаɬа ɥɢɧɟɣɧɨɣ аɥɝɟɛɪɵ.  

ɋɬɪɭɤɬɭɪɧɨ ɞɜɭɡɧачɧɵɟ ɐɌɋ ɨɤаɡɵɜаɸɬɫɹ чаɫɬɨ ɫɪаɜɧɢɦɵɦɢ ɩɨ ɫɥɨɠɧɨɫɬɢ ɫ 
ɛɭɥɟɜɵɦɢ. Ɉɞɧаɤɨ ɧɟɨɫɩɨɪɢɦɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɐɌɋ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞаɧɢɹ 
ɧа ɢɯ ɨɫɧɨɜɟ ɷɥɟɦɟɧɬɨɜ ɦɧɨɝɨɡɧачɧɨɣ ɥɨɝɢɤɢ, ɫɥɨɠɧɨɫɬɶ ɤɨɬɨɪɵɯ ɫɪаɜɧɢɜаɬɶ ɧɟ ɫ чɟɦ. 

Ɍɟɯɧɢчɟɫɤɢɟ, ɬɟɯɧɨɥɨɝɢчɟɫɤɢɟ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜа ɐɌɋ 
ɨɩɪɟɞɟɥɹɸɬ ɢɯ ɩɪаɜɨ ɧа ɫɭɳɟɫɬɜɨɜаɧɢɟ, ɜ ɬɨɦ чɢɫɥɟ, ɜ ɡаɞачаɯ аɜɬɨɦаɬɢчɟɫɤɨɝɨ 
ɭɩɪаɜɥɟɧɢɹ ɢ ɫɩɟɰɜɵчɢɫɥɢɬɟɥɟɣ ɞɥɹ ɹɞɟɪɧɵɯ ɷɧɟɪɝɟɬɢчɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. 

 

ɂɫɫɥɟɞɨɜаɧɢɟ ɜɵɩɨɥɧɟɧɨ ɩɪɢ ɮɢɧаɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ ɜ ɪаɦɤаɯ ɧаɭчɧɨɝɨ 
ɩɪɨɟɤɬа  № 18-37-00061. 

 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 

 

1. Ⱦɭɧаɟɜ, ȼ. ɋɢɫɬɟɦɵ аɜɬɨɦаɬɢчɟɫɤɨɝɨ ɭɩɪаɜɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɞɥɹ аɬɨɦɧɵɯ ɷɥɟɤɬɪɨɫɬаɧɰɢɣ 
ДɌɟɤɫɬЖ / ȼ. Ⱦɭɧаɟɜ, ȿ. Ɇɟɞɜɟɞɨɜɫɤɢɣ // CШЧЭЫШХ EЧРТЧООЫТЧР. – № 3 (45). – 2013. – ɋ. 22-31. 

2. ɏɨɯɥɨɜ, C.ȼ. ɉɟɪɫɩɟɤɬɢɜɵ ɪаɡɜɢɬɢɹ ɨɬɟчɟɫɬɜɟɧɧɨɣ ɪаɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ДɌɟɤɫɬЖ 
/ ɋ.ȼ. ɏɨɯɥɨɜ // Ɋаɞɢɨɩɪɨɦɵɲɥɟɧɧɨɫɬɶ. – 2014. – ȼɵɩ. 4. – ɋ. 9-18. 

3. Ʉɪаɫɧɢɤɨɜ, Ƚ.ə. Ɉɬɥɢчɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɩɪɨɛɥɟɦɵ ɄɆɈɉ-ɬɟɯɧɨɥɨɝɢɢ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ 
ɩɪɨɟɤɬɧɨɣ ɧɨɪɦɵ ɞɨ ɭɪɨɜɧɹ 0,18 ɦɤɦ ɢ ɦɟɧɶɲɟ ДɌɟɤɫɬЖ / Ƚ.ə. Ʉɪаɫɧɢɤɨɜ, Ɉ.Ɇ. Ɉɪɥɨɜ // 
Ɋɨɫɫɢɣɫɤɢɟ ɧаɧɨɬɟɯɧɨɥɨɝɢɢ. – 2008. – Ɍ. 3, № 7-8. – ɋ. 124-128. 

4. Ȼɭɦаɝɢɧ, Ⱥ. ɋɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɟ ɋȻɂɋ ɞɥɹ ɤɨɫɦɢчɟɫɤɢɯ ɩɪɢɦɟɧɟɧɢɣ: ɩɪɨɛɥɟɦɵ ɪаɡɪаɛɨɬɤɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜа ДɌɟɤɫɬЖ / Ⱥ. Ȼɭɦаɝɢɧ // ɗɅȿɄɌɊɈɇɂɄȺ: ɇаɭɤа, Ɍɟɯɧɨɥɨɝɢɹ, Ȼɢɡɧɟɫ. – 2010. – 

ȼɵɩ. 1. – ɋ. 50-56. 

5. Wang, Z. Current-Mode CMOS Integrated Circuits for Analog Computation and Signal Processing: A 

Tutorial. Analog Integrated Circuits for Analog Computation and Signal Processing. 1. 1991. P. 287-

295. 

6. Wayne, K. Current-Mode CMOS Multiple-Valued Logic Circuits. IEEE. Journal of Solid-State. V.29.    

No 2. Febrary 1994. P. 95-107. 

7. Turgay, T. Implementation of Multi-Valued Logic Gates Using Full Current-Mode CMOS Circuits / 

T. Turgay,  A. Morgul. // Analog Integrated Circuits and Signal Processing, May 2004, Volume 39, 
Issue 2, P. 191–204.  

8. Chang, Y.-H. The design of current mode CMOS multiple-valued circuits / Y.-H. Chang, J. Butler // 

Proceedings of 21st International Symposium on 'Multiple-Valued Logic, Victoria, 1991, pp. 130- 

138. DOI: 10.1109/ISMVL.1991.130718. 

9. Ⱦɜɨɪɧɢɤɨɜ, Ɉ.ȼ. ɉɟɪɫɩɟɤɬɢɜɵ ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɵɯ ɦɢɤɪɨɫɯɟɦ ɛаɡɨɜɨɝɨ ɦаɬɪɢчɧɨɝɨ ɢ ɛаɡɨɜɨɝɨ 
ɫɬɪɭɤɬɭɪɧɨɝɨ ɤɪɢɫɬаɥɥɨɜ ɜ ɞаɬчɢɤɨɜɵɯ ɫɢɫɬɟɦаɯ ДɌɟɤɫɬЖ / Ɉ.ȼ. Ⱦɜɨɪɧɢɤɨɜ, ɇ.ɇ. ɉɪɨɤɨɩɟɧɤɨ, 
ɇ.ȼ. Ȼɭɬɵɪɥаɝɢɧ, Ⱥ.ȼ. Ȼɭɝаɤɨɜа // Ɍɪɭɞɵ ɋɉɂɂɊȺɇ, 2016, 2(45). – ɋ. 157-171.  

10. Ɇаɥаɲɟɜɢɱ, Ⱦ.Ȼ. ɇɟɞɜɨɢчɧɵɟ ɫɢɫɬɟɦɵ ɜ ɜɵчɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɟ ДɌɟɤɫɬЖ /  
Ⱦ.Ȼ. Ɇаɥаɲɟɜɢч // ɘɛɢɥɟɣɧаɹ Ɇɟɠɞɭɧаɪɨɞɧаɹ ɧаɭчɧɨ-ɬɟɯɧɢчɟɫɤаɹ ɤɨɧɮɟɪɟɧɰɢɹ «50 ɥɟɬ 
ɦɨɞɭɥɹɪɧɨɣ аɪɢɮɦɟɬɢɤɟ». – Ɂɟɥɟɧɨɝɪаɞ, 23-25 ɧɨɹɛ., 2005. – ɋ. 599-613. 

11. Chernov, N.I. ȼasic Concept of Linear Synthesis of Multi-Valued Digital Structures in Linear Spaces / 

V.Ya. Yugai, N.N. Prokopenko, N.V. Butyrlagin // Proceedings of IEEE East-West Design & Test 
SТЦЩШЬТЮЦ (EАDTS’2013). RШЬЭШЯ-on-Don. Russia. September 27-30. 2013. Kharkov National 

University of Radioelectronics. P. 146-149.  



88  ȻɍɌɕɊɅȺȽɂɇ ɢ ɞɪ. 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 1(30) 2019 

12. Ⱥɧɞɪɟɟɜ, Ⱥ.С. ȼɨɡɦɨɠɧɨɫɬɢ ɩɪɟɨɞɨɥɟɧɢɹ ɛаɪɶɟɪа ɦɟɠɫɨɟɞɢɧɟɧɢɣ ɜ ɦɢɤɪɨɷɥɟɤɬɪɨɧɢɤɟ ДɌɟɤɫɬЖ / 
Ⱥ.ɋ. Ⱥɧɞɪɟɟɜ, Ⱥ.Ⱥ. ɓɭɤа // Ɂаɪɭɛɟɠɧаɹ ɪаɞɢɨɷɥɟɤɬɪɨɧɢɤа. – 1986. – № 10 –  

ɋ. 3-19. 

13. Ⱥɞаɦɨɜ, ɘ.Ɏ. ɉɪɨɟɤɬɢɪɨɜаɧɢɟ ɫɢɫɬɟɦ ɧа ɤɪɢɫɬаɥɥɟ ДɌɟɤɫɬЖ / ɘ.Ɏ. Ⱥɞаɦɨɜ, Ʌ.ɘ. ɒɢɲɢɧа // 
Ɇɨɫɤ. ɝɨɫ. ɢɧ-ɬ ɷɥɟɤɬɪɨɧ. ɬɟɯɧɢɤɢ (ɬɟɯɧ. ɭɧ-ɬ). – Ɇɨɫɤɜа : ɆɂɗɌ. – 2005. – 163 ɫ. 

14. ɇɟɦɭɞɪɨɜ, ȼ. ɋɢɫɬɟɦɵ-ɧа-ɤɪɢɫɬаɥɥɟ. / ȼ. ɇɟɦɭɞɪɨɜ, Ƚ. Ɇаɪɬɢɧ // ɉɪɨɟɤɬɢɪɨɜаɧɢɟ ɢ ɪаɡɜɢɬɢɟ. – 

Ɇɨɫɤɜа : Ɍɟɯɧɨɫɮɟɪа, 2004. – 216 ɫ. 
15. Ȼɭɯɬɟɟɜ, Ⱥ.ȼ. «Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜа ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɫɢɫɬɟɦ ɧа ɤɪɢɫɬаɥɥɟ» / Ⱥ.ȼ. Ȼɭɯɬɟɟɜ // CСТЩ 

news, 2003. – №4, ɋ. 4 – 14. 

16. Prokopenko, N.N. Logic functions representation and synthesis of k-valued digital circuits in linear 
algebra / N.N. Prokopenko, N.I. Chernov, V.Ya. Yugai, P.S. Budyakov // 2016. 24nd 

Telecommunications Forum (TELFOR 2016). Belgrade, Serbia. 22-23 November, 2016. Pp. 1-4. 

DOI: 10.1109/TELFOR.2016.7818892. 

17. Prokopenko, N.N. The Element Base of the Multivalued Threshold Logic for the Automation and 

Control Digital Devices / N.N. Prokopenko, N.I. Chernov, V.Ya. Yugai, N.V. Butyrlagin // on 

International Siberian Conference on Control and Communications, SIBCON-2017, Astana, 

Kazakhstan. 29-30 June, 2017. DOI: 10.1109/SIBCON.2017.7998508. 

 

 

REFERENCES 

 
[1] Dunaev V., Medvedovskij E. Sistemy avtomaticheskogo upravleniya i kontrolya dlya atomnyh 

ehlektrostancij [Automatic Control and Monitoring Systems For Nuclear Power Plants]. Control 

Engineering. Vol. 3 (45). 2013. pp. 22-31 (in Russian). 

[2] Hohlov C.V., Perspektivy razvitiya otechestvennoj radioehlektronnoj promyshlennosti [Prospects 

for the Development of the Domestic Electronics Industry]. Radio industry. 2014. Vol. 4, pp. 9-18. 

[3] Krasnikov G.Ya., Orlov O.M. Otlichitel'nye osobennosti i problemy KMOP-tekhnologii pri 

umen'shenii proektnoj normy do urovnya 0,18 mkm i men'she [Distinctive Features and Problems of 

CMOS Technology with a Decrease in the Design Standard to a Level of 0.18 Microns and Less]. 

«Russian nanotechnology». 2008. Vol. 3. No. 7-8, pp. 124-128 (in Russian). 
[4] Bumagin A., Gulin Yu., Zavodskov S., Krivyakin V., Rutkevich A., Steshenko V., Suhorukov A., 

Shishkin O. Specializirovannye SBIS dlya kosmicheskih primenenij: problemy razrabotki i 

proizvodstva [Specialized VLSI for Space Applications: Problems of Development and Production]. 

ELECTRONICS: Science. Technology. Business. Vol. 1. 2010, pp. 50-56 (in Russian). 

[5] Wang Z. Current-Mode CMOS Integrated Circuits for Analog Computation and Signal Processing: 

A Tutorial. Analog Integrated Circuits for Analog Computation and Signal Processing, 1. 1991. P. 

287-295. 

[6] Wayne K. Current-Mode Multiple-Valued Logic Circuits. IEEE. Journal of Solid-State. V.29. No 2, 

Febrary 1994, P. 95-107. 

[7] Turgay T., Morgul A. Implementation of Multi-Valued Logic Gates Using Full Current-Mode 

CMOS Circuits. Analog Integrated Circuits and Signal Processing.  May 2004. Volume 39. Issue 2. 
P. 191-204. 

[8] Chang Y.-H., Butler J. The design of current mode CMOS multiple-valued circuits. Proceedings of 

21st International Symposium on 'Multiple-Valued Logic. Victoria. 1991. P. 130-138. DOI: 

10.1109/ISMVL.1991.130718. 

[9] Dvornikov O.V., Prokopenko N.N., Butyrlagin N.V., Bugakova A.V. Perspektivy primeneniya 

novyh mikroskhem bazovogo matrichnogo i bazovogo strukturnogo kristallov v datchikovyh 

sistemah [Prospects for the Application of new Microcircuits of the Basic Matrix and Basic 

Structural Crystals In Sensor Systems]. SPIIRAN Proceedings. Vol. 2 (45). P. 157-171 (in Russian). 

[10] Malashevich D.B., Nedvoichnye sistemy v vychislitel'noj tekhnike [Non-Binary Systems in 

Computing]. Yubilejnaya Mezhdunarodnaya nauchno-texnicheskaya konferenciya «50 let 

modulyarnoj arifmetike» [Anniversary International Scientific and Technical Conference «50 Years 

of Modular Arithmetic»]. Zelenograd. 23-25 November. 2005. P. 599-613 (in Russian). 
[11] Chernov N.I., Yugai V.Ya., Prokopenko N.N., Butyrlagin N.V. ȼasic Concept of Linear Synthesis 

of Multi-Valued Digital Structures in Linear Spaces. Proceedings of IEEE East-West Design & Test 

SТЦЩШЬТЮЦ (EАDTS’2013). RШЬЭШЯ-on-Don. Russia. September 27-30. 2013. Kharkov National 

University of Radioelectronics. P. 146-149. 

[12] Andreev A.S., Shuka A.A. Vozmozhnosti preodoleniya bar'era mezhsoedinenij v mikroehlektronike 

[Opportunities to Overcome the Interconnect Barrier in Microelectronics]. Zarubezhnaya 

radioe`lektronika [Foreign Radio Electronics]. 1986. No.10. P. 3-19 (in Russian). 



 ɌɈɄɈȼɕȿ ɐɂɎɊɈȼɕȿ ɅɈȽɂɑȿɋɄɂȿ ɗɅȿɆȿɇɌɕ ɂ IP-ɆɈȾɍɅɂ ȾɅə ɁȺȾȺɑ 89 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 1(30) 2019 

[13] Adamov Yu.F., Shishina L.Yu. Proektirovanie sistem na kristalle [Design of Systems on a Crystal]. 

Mosk. gos. in-t e`lektron. texniki (texn. un-t). Moskva : MIE`T [Moscow State Institute of  

Electronic Equipment (Technical Institute). Moscow. MIET]. 2005. 163 p. (in Russian). 

[14] Nemudrov V., Nemudrov V., Martin G. Sistemy na kristalle [System-on-Chip]. Proektirovanie i 

razvitie Moskva : Texnosfera [Design and Development. Moscow: Technosphere]. 2004. 216 p. (in 

Russian). 

[15] Buhteev A.V., Buhteev A.V. Metody i sredstva proektirovaniya sistem na kristalle [Methods and 

Tools for Designing Systems on a Chip]. Chip news. 2003. No. 4. P. 4-14 (in Russian). 

[16] Prokopenko N.N., Chernov N.I., Yugai V.Ya., Budyakov P.S. Logic functions representation and 

synthesis of k-valued digital circuits in linear algebra. 2016. 24nd Telecommunications Forum 
(TELFOR 2016). Belgrade. Serbia. 22-23 November 2016. P. 1-4. DOI: 

10.1109/TELFOR.2016.7818892. 

[17] Prokopenko N.N., Chernov N.I., Yugai V.Ya., Butyrlagin N.V. The Element Base of the 

Multivalued Threshold Logic for the Automation and Control Digital Devices. On International 

Siberian Conference on Control and Communications. SIBCON-2017. Astana. Kazakhstan. 29-30 

June. 2017.  DOI: 10.1109/SIBCON.2017.7998508.  
 

 

The Current Digital Logical Elements and IP-Modules for Problems of Automatic 

Control and Monitoring of Nuclear Objects 

 

N.V. Butyrlagin*1, N.I. Chernov*2, N.N. Prokopenko*,**3, Ⱥ.V. Bugakova*4 

 
* Don State Technical University, Gagarin sq. 1, Rostov-on-Don, Russia, 3440000  

1ORCID iD: 0000-0002-6363-5113 

WoS Researcher ID: B-9159-2014 

Scopus Author ID: 55975353700  

e-mail: nbutyrlagin@mail.ru  
2ORCID iD: 0000-0002-2438-4825 

WoS Researcher ID: S-3745-2016 

Scopus Author ID: 56434029200  

e-mail: chernovni@yandex.ru 
4ORCID iD: 0000-0001-9255-0015 

WoS Researcher ID: E-6820-2014 

Scopus Author ID: 56543776600 

e-mail: annabugakova.1992@mail.ru  
* Don State Technical University, Gagarin sq. 1, Rostov-on-Don, Russia, 3440000   

**Institute for Design Problems in Microelectronics of Russian Academy of Sciences (IPPM RAS) 

Sovetskaya st. 3,  Zelenograd, Russia, 124681 
3ORCID iD: 0000-0001-8291-1753 

WoS Researcher ID: I-6599-2013 

Scopus Author ID: 25227786700  

e-mail: prokopenko@sssu.ru  

 

Abstract – The paper considers the features of designing a special electronic component base 

(ECB) for automatic control systems and control of nuclear power plants. Unlike classical 

potential digital devices, ECB of this class is based on the properties of current logic elements 

(CLE). A more complete and systematic presentation of the main provisions of the CLE synthesis 

is given. The synthesis process of functions of the main functionally complete system using sets of 

logical arithmetic and logical operations is described. Directions for further research in the field of 

current ECB are formulated. Linear representations of logical functions of Boolean and linear 

algebra are discussed for two-valued and three-valued logics. The basic components of CLE are 

considered. The schemes that implement logical operations in various bases - “ЭЫЮЧМКЭОН 
НТППОЫОЧМО”, “НТППОЫОЧМО ЦШНЮХЮЬ”, “МШЦЩКЫТЬШЧ” КЬ аОХХ КЬ ЭСОТЫ МШЦЛТЧКЭТШЧЬ КЫО ЩЫОЬОЧЭОН. TСО 
advantages of CLE compared with potential digital logic elements are shown. 

 

Keywords: electronic component base, automatic control systems, digital current structures, logic 

elements, representations of logical functions, two-digit logic, three-digit logic, reliability. 
 


