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ɋȿɄɐɂə 19. ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɉɊɈɐȿɋɋɈȼ ɉɊɂ ɌɊȺɇɋɉɈɊɌɂɊɈȼɄȿ 
ɇȿɎɌɂ ɂ ȽȺɁȺ. 

ɇɚ ɝɪɚɮɢɤɟ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ « ɬɪɭɛɚ – ɡɟɦɥɹ» ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɩɨɬɟɧɰɢɚɥɚ ɜɵɲɟ 
ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ η0-ηβɤɦ. 

 

 
Ɋɢɫ.4. Ƚɪɚɮɢɤ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ «ɬɪɭɛɚ – ɡɟɦɥɹ» 

 

Ʌɢɬɟɪɚɬɭɪɚ 
 

1. ȺɛɭɛɚɤɢɪɨɜΝ ȼέɎέ,Ν ȻɭɪɢɦɨɜΝ ɘέȽέ,Ν ȽɧɨɟɜɵɯΝ Ⱥέɇέ,Ν ɆɟɠɥɭɦɨɜΝ ȺέɈέ,ȻɥɢɡɧɸɤɨɜΝ ȼέɘέΝ ȻɭɪɨɜɨɟΝ ɨɛɨɪɭɞɨɜɚɧɢɟμΝ
ɋɩɪɚɜɨɱɧɢɤμΝȼ2-ɯΝɬέΝɌέΝ2έΝȻɭɪɨɜɨɣΝɢɧɫɬɪɭɦɟɧɬέΝ– ɆέμΝɈȺɈΝ«ɂɡɞɚɬɟɥɶɫɬɜɨΝ«ɇɟɞɪɚ»,Ν2ίί3έΝ– 4λ4Νɫέ 

2. ȻɭɪɨɜɵɟΝɤɨɦɩɥɟɤɫɵμΝɫɨɜɪɟɦɟɧɧɵɟΝɬɟɯɧɨɥɨɝɢɢΝɢΝɨɛɨɪɭɞɨɜɚɧɢɟΝήΝɩɨɞΝɪɟɞέΝȺέΝɆέΝȽɭɫɦɚɧɚ,ΝɄέΝɉέΝɉɨɪɨɠɫɤɨɝɨέΝ— 
ȿɤɚɬɟɪɢɧɛɭɪɝμΝɍȽȽȽȺ,Ν2ίί2έΝ– 5λ2Νɫέ 

3. ȺɛɭɛɚɤɢɪɨɜΝ ȼέɎέΝ ɈɛɨɪɭɞɨɜɚɧɢɟΝ ɛɭɪɨɜɨɟ,Ν ɩɪɨɬɢɜɨɜɵɛɪɨɫɨɜɨɟΝ ɢΝ ɭɫɬɶɟɜɨɟμΝ ɫɩɪɚɜɨɱɧɨɟΝ ɩɨɫɨɛɢɟ,Ν Ɍέ1έΝ – ɆμΝ
Ƚɚɡɩɪɨɦ,Ν2ίίιέΝ– ι32Νɫέ 

 

ɑɂɋɅȿɇɇɈȿ ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɌȿɉɅɈȼɕɏ ɉɊɈɐȿɋɋɈȼ ȼ ɋɌȿɇɄȿ ɌɊɍȻɈɉɊɈȼɈȾȺ 

ɇ.ɋ. Ʉɭɞɟɥɢɧ, ɉ.Ɉ. Ⱦɟɞɟɟɜ 

ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶΝɩɪɨɮɟɫɫɨɪΝΝɋέɇέɏɚɪɥɚɦɨɜέΝ 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨɩɪɨɫɵ ɨɩɬɢɦɢɡɚɰɢɢ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ 
ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦ ɪɚɡɪɚɛɨɬɤɢ ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɬɚɥɥɨɟɦɤɨɝɨ ɢ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɫɵɪɶɹ, ɫɧɢɠɟɧɢɹ ɩɨɬɟɪɶ ɧɚ ɬɪɟɧɢɹ ɢ ɬɟɩɥɨɨɬɞɚɱɭ. ȼ 
ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ ɪɚɫɱɟɬɟ ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 
ɫɟɱɟɧɢɢ ɢ ɜ ɫɬɟɧɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɇɚɭɱɧɨɟ ɫɨɨɛɳɟɫɬɜɨ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɞɥɹ ɪɟɲɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɛɥɟɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɬɟɱɟɧɢɹ ɜ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɩɪɢɫɬɟɧɨɱɧɵɯ ɫɥɨɹɯ ДζЖ, ɞɟɬɚɥɶɧɨɝɨ ɪɚɫɱɟɬɚ 
ɩɨɥɟɣ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɬɟɱɟɧɢɹ ДβЖ, ɜɥɢɹɧɢɟ ɝɪɚɧɢɱɧɵɯ ɫɥɨɟɜ ɧɚ ɫɬɪɭɤɬɭɪɭ ɬɟɱɟɧɢɹ ДγЖ, ɡɚɞɚɱ ɨ ɤɨɦɩɥɟɤɫɧɨɦ 
ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜɢɛɪɨ-ɚɤɭɫɬɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ 
ДθЖ, ɨ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɞɜɢɠɟɧɢɹ ɧɟɧɶɸɬɨɧɨɜɫɤɢɯ ɠɢɞɤɨɫɬɟɣ Д7Ж, ɚ ɬɚɤɠɟ ɜ ɪɹɞɟ ɞɪɭɝɢɯ ɨɛɥɚɫɬɟɣ. 

ɍɱɢɬɵɜɚɹ ɜɫɟ ɜɵɲɟɭɤɚɡɚɧɧɵɟ ɮɚɤɬɨɪɵ, ɰɟɥɶ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɢ – ɫɨɡɞɚɧɢɟ ɤɨɦɩɥɟɤɫɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɵɟ ɩɪɨɢɫɯɨɞɹɬ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ. 
Ⱦɨɫɬɢɠɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱμ ɩɪɟɞɫɬɚɜɢɬɶ ɱɢɫɥɟɧɧɨɟ ɪɟɲɟɧɢɟ 
ɬɟɪɦɚɥɶɧɨɣ ɦɨɞɟɥɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɨɛɪɚɡɨɜɚɬɶ ɫɜɹɡɶ ɦɟɠɞɭ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɦɢ, ɚɤɭɫɬɢɱɟɫɤɢɦɢ ɢ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɪɚɡɪɚɛɨɬɚɬɶ ɤɨɦɩɥɟɤɫɧɭɸ ɱɢɫɥɟɧɧɭɸ ɦɨɞɟɥɶ, ɨɫɧɨɜɚɧɧɭɸ ɧɚ ɩɪɨɰɟɫɫɚɯ, 
ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ. 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɹɦɨɟ ɱɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɞɥɹ ɩɨɬɨɤɨɜ ɫ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɢɦɢ ɱɢɫɥɚɦɢ Ɋɟɣɧɨɥɶɞɫɚ. Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɦɟɬɨɞ ɜɟɫɶɦɚ ɩɨɥɟɡɟɧ ɞɥɹ ɨɩɢɫɚɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɣ 
ɫɬɪɭɤɬɭɪɵ ɩɨɬɨɤɨɜ, ɩɨɫɤɨɥɶɤɭ ɫɩɨɫɨɛɟɧ ɞɚɬɶ ɞɟɬɚɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɚɪɬɢɧɟ ɬɟɱɟɧɢɹ ɢ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɨɰɟɧɤɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɭɪɛɭɥɟɧɬɧɵɯ ɦɨɞɟɥɟɣ ДηЖ.  

ɇɚ ɩɭɬɢ ɪɚɫɱɟɬɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɢ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɢ ɩɟɪɟɦɟɧɧɵɯ 
ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɜɨɡɧɢɤɚɸɬ ɬɪɭɞɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɢ ɮɢɡɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɬɪɭɞɧɨɫɬɢ ɫɨɫɬɨɹɬ ɜ ɧɟɥɢɧɟɣɧɨɫɬɢ ɭɪɚɜɧɟɧɢɣ ɞɜɢɠɟɧɢɹ ɢ ɷɧɟɪɝɢɢ ɜ ɫɥɭɱɚɟ ɩɟɪɟɦɟɧɧɨɫɬɢ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ. ɗɬɢ ɬɪɭɞɧɨɫɬɢ ɩɪɟɨɞɨɥɢɦɵ, ɧɚɩɪɢɦɟɪ, ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɩɪɹɦɨɝɨ ɱɢɫɥɟɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ДηЖ ɢ ɩɪɢɦɟɧɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. 
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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɜ 
ɱɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ, ɜɵɪɚɠɟɧɧɨɟ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɤɨɨɪɞɢɧɚɬɚɯμ  
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U U
c r

t r r r
         

     (1) 

ɝɞɟ U – ɮɭɧɤɰɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ, ɋp – ɬɟɩɥɨɺɦɤɨɫɬɶ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ, Ȝ – 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ȡ – ɩɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, r – ɪɚɞɢɭɫ ɬɪɭɛɨɩɪɨɜɨɞɚ, t – ɜɪɟɦɹ.   

Ƚɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɹɜɥɹɸɬɫɹ ɭɫɥɨɜɢɟ Ʉɨɲɢ (β), ɭɫɥɨɜɢɟ ɞɥɹ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ (γ), ɭɫɥɨɜɢɟ 
ɫɢɦɦɟɬɪɢɢ (ζ)μ 
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ɉɭɬɺɦ ɪɚɡɥɨɠɟɧɢɹ ɫɤɚɥɹɪɧɨɣ ɮɭɧɤɰɢɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɜ ɪɹɞ Ɍɟɣɥɨɪɚ ɩɨɥɭɱɚɟɦ ɜɵɪɚɠɟɧɢɹ (η), (θ)μ 
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ɝɞɟ Ш(Ĳ) ɢ o(h2) – ɛɟɫɤɨɧɟɱɧɨ ɦɚɥɵɟ ɜɟɥɢɱɢɧɵ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɦɚɥɨɫɬɢ, Ĳ – ɲɚɝ ɩɨ ɜɪɟɦɟɧɧɨɣ 
ɤɨɨɪɞɢɧɚɬɟ, h – ɲɚɝ ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɤɨɨɪɞɢɧɚɬɟ, j=1..N, N – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɸɳɢɣ ɝɟɨɦɟɬɪɢɸ 
ɧɚɤɥɚɞɵɜɚɟɦɨɣ ɧɚ ɫɟɱɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɪɚɫɱɟɬɧɨɣ ɫɟɬɤɢ. ɉɚɪɚɦɟɬɪ h ɡɚɞɚɺɬɫɹ ɜɵɪɚɠɟɧɢɟɦ (7) 
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 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ (1) ɫɜɨɞɢɬɫɹ ɤ ɜɢɞɭ (8)μ 
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ɝɞɟ A, B, C, D ɢɦɟɸɬ ɜɢɞ (λ), (10), (11), (1β) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
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ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɬɨɱɧɚɹ ɮɭɧɤɰɢɹ U ɡɚɦɟɧɹɟɬɫɹ ɫɟɬɨɱɧɨɣ ɮɭɧɤɰɢɟɣ T, ɚ ɬɚɤɠɟ ɬɨ, ɱɬɨ  ɜ ɞɚɧɧɨɦ ɜɢɞɟ 
ɭɪɚɜɧɟɧɢɟ (1) ɝɨɬɨɜɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ.    

Ⱥɞɟɤɜɚɬɧɵɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ ɩɪɨɝɨɧɤɢ (TDMA – tridiagonal matrix algorithm), ɫɭɬɶ 
ɤɨɬɨɪɨɝɨ Д8Ж ɫɜɨɞɢɬɫɹ ɤ ɜɵɪɚɠɟɧɢɸ (1γ).  

1 .i i
j j j jT L T K          (13) 

ɉɭɬɺɦ ɩɨɞɫɬɚɧɨɜɤɢ (1γ) ɜ (8), ɧɚɯɨɞɹɬɫɹ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɩɪɨɝɨɧɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ (1ζ), (1η). 
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 ɂɡ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ ɧɚɯɨɞɢɦ ɧɚɱɚɥɶɧɵɟ ɩɪɨɝɨɧɨɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ (1θ) ɢ (17), ɚ ɬɚɤɠɟ ɜɵɪɚɠɟɧɢɟ 
ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɨɫɢ ɬɪɭɛɨɩɪɨɜɨɞɚ βθ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɦɨɞɟɥɶ ɝɨɬɨɜɚ ɞɥɹ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ.  
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ɑɢɫɥɟɧɧɨɟ ɪɟɲɟɧɢɟ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɚ ɢɦɟɧɧɨ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ «Lazarus 1.θ», ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɟɣ ɫɟɛɹ ɤɚɤ ɦɨɳɧɵɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ 
ɢɧɫɬɪɭɦɟɧɬ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢμ ɨɛɳɟɫɬɜɟɧɧɚɹ ɥɢɰɟɧɡɢɹ GPL, ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ 
ɫɮɟɪɚɯ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ, ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ Д1Ж.  
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ɋȿɄɐɂə 19. ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɉɊɈɐȿɋɋɈȼ ɉɊɂ ɌɊȺɇɋɉɈɊɌɂɊɈȼɄȿ 
ɇȿɎɌɂ ɂ ȽȺɁȺ. 

 

 
Ɋɢɫ. Ɉɫɧɨɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɤɚɡɵɜɚɸɬ ɧɚ ɭɫɩɟɲɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɭɩɨɦɹɧɭɬɵɯ ɜɵɲɟ ɡɚɞɚɱμ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɧɟɹɜɧɵɦ ɦɟɬɨɞɨɦ, ɨɛɪɚɡɨɜɚɧɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɩɪɨɰɟɫɫɚɦɢ ɧɚ 
ɫɬɟɧɤɟ ɢ ɜɧɭɬɪɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɪɚɡɪɚɛɨɬɤɚ ɤɨɦɩɥɟɤɫɧɨɣ ɱɢɫɥɟɧɧɨɣ ɦɨɞɟɥɢ, ɨɩɢɫɵɜɚɸɳɟɣ ɩɪɨɰɟɫɫɵ 
ɬɟɩɥɨɩɟɪɟɧɨɫɚ, ɜɵɩɨɥɧɟɧɧɚɹ ɜ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ «Lazarus 1.θ». 

ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɦɨɞɟɥɢ ɫ ɜɤɥɸɱɟɧɢɟɦ ɦɟɯɚɧɢɡɦɨɜ, 
ɭɱɢɬɵɜɚɸɳɢɯ ɝɢɞɪɨɞɢɧɚɦɢɤɭ ɢ ɜɢɛɪɨ-ɚɤɭɫɬɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ, ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɬɟɩɥɨɨɛɦɟɧɚ 
ɩɪɢ ɥɚɦɢɧɚɪɧɨɦ ɢɥɢ ɬɭɪɛɭɥɟɧɬɧɨɦ ɬɟɱɟɧɢɹɯ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɫ ɭɠɟ ɜɵɩɨɥɧɟɧɧɵɦɢ ɪɚɫɱɟɬɚɦɢ. 
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ɂɋɋɅȿȾɈȼȺɇɂȿ ɇȺɉɊəɀȿɇɇɈ-ȾȿɎɈɊɆɂɊɈȼȺɇɇɈȽɈ ɋɈɋɌɈəɇɂə ɉɈȾȼɈȾɇɈȽɈ 
ɉȿɊȿɏɈȾȺ ɑȿɊȿɁ ɊȿɄɍ ɑɂȽȺɋ ɄɆ. 418 «ȺɅȿɄɋȺɇȾɊɈȼɋɄɈȿ-ȺɇɀȿɊɈ-ɋɍȾɀȿɇɋɄ» 

Ʌɵɨɧɝ Ɍɯɭ ɏɵɨɧɝ, Ɇ.ɇ. Ɇɚɞɪɚɤɨɜɚ 

ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶΝɩɪɨɮɟɫɫɨɪΝɉέȼέΝȻɭɪɤɨɜ 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɍɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ ɫɥɨɠɧɨɣ ɫɯɟɦɨɣ 
ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥɨɜɵɯ ɮɚɤɬɨɪɨɜ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɧɨ – ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ, ɦɚɫɲɬɚɛɧɨɫɬɶɸ ɢ ɬ.ɩ. 

ɉɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯμ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɨɨɪɭɠɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɫɢɫɬɟɦ. ȼɟɫɶɦɚ ɜɚɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɚɞɟɤɜɚɬɧɨɫɬɶ 
ɩɨɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɪɚɫɱɟɬɧɨɣ 
ɫɯɟɦɟ, ɩɪɢɧɹɬɨɣ ɜ ɧɨɪɦɚɯ ɢ ɩɪɚɜɢɥɚɯ, ɬ.ɟ. ɧɟɨɛɯɨɞɢɦɨ ɢɫɫɥɟɞɨɜɚɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɇɚ ɩɟɪɜɵɣ ɩɥɚɧ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ  ɨ ɧɚɞɟɠɧɨɫɬɢ ɜɵɞɜɢɝɚɸɬɫɹ ɡɚɞɚɱɢ ɪɚɫɱɟɬɚ ɧɚ ɩɪɨɱɧɨɫɬɶ, 
ɭɫɬɨɣɱɢɜɨɫɬɶ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ. Ⱦɥɹ ɢɯ ɪɟɲɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵμ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɚɝɪɭɡɤɚɯ ɢ ɜɨɡɞɟɣɫɬɜɢɹɯ ɧɚ 


