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*ɇɂɂ ȺɗɆ, ȼɨɥɝɨɞɨɧɫɤɢɣ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɇɚɰɢɨɧɚɥɶɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɹɞɟɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɆɂɎɂ, ȼɨɥɝɨɞɨɧɫɤ, Ɋɨɫɬɨɜɫɤɚɹ ɨɛɥ., Ɋɨɫɫɢɹ 
**ȼɨɥɝɨɝɪɚɞɫɤɢɣ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ Ɍɟɯɧɢɱɟɫɤɢɣ ɍɧɢɜɟɪɫɢɬɟɬ, ȼɨɥɝɨɝɪɚɞ, Ɋɨɫɫɢɹ 

 
Дɥɹ ɩɨɜɵɲеɧиɹ чɭɜɫɬɜиɬеɥɶɧɨɫɬи ɞиɚɝɧɨɫɬиɪɨɜɚɧиɹ ɞиɡеɥɶ-ɝеɧеɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ и 
ɩɪɨɜеɞеɧиɹ ɤɨɦɩɥеɤɫɧɨɝɨ ɚɧɚɥиɡɚ ɞиɚɝɧɨɫɬичеɫɤиɯ ɩɚɪɚɦеɬɪɨɜ ɩɪеɞɥɚɝɚеɬɫɹ ɫɨɡɞɚɬɶ 
ɩеɪеɧɨɫɧɨɣ ɩɪɨɝɪɚɦɦɧɨ-ɬеɯɧичеɫɤиɣ ɤɨɦɩɥеɤɫ ɞиɚɝɧɨɫɬиɤи ɞиɡеɥɶ-ɝеɧеɪɚɬɨɪɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɚɬɨɦɧɵɯ ɷɥеɤɬɪɨɫɬɚɧɰиɣ. ȼ ɪɚɛɨɬе ɩɪиɜɨɞиɬɫɹ ɫиɧɬеɡɛɥɨɤ-ɫɯеɦɵ ɩеɪеɧɨɫɧɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨ-ɬеɯɧичеɫɤɨɝɨ ɤɨɦɩɥеɤɫɚ ɞиɚɝɧɨɫɬиɤи ɞиɡеɥɶ-ɝеɧеɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɚɬɨɦɧɵɯ 
ɷɥеɤɬɪɨɫɬɚɧɰиɣ. 
 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪеɡеɪɜɧɚɹ ɞиɡеɥɶɧɚɹ ɷɥеɤɬɪɨɫɬɚɧɰиɹ, ɤɨɦɩɥеɤɫɧɵɣ ɚɧɚɥиɡ, 
ɜиɛɪɨɞиɚɝɧɨɫɬиɤɚ, ɬеɩɥɨɜиɡиɨɧɧɵɣ ɤɨɧɬɪɨɥɶ, ɚɧɚɥиɡ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɩɚɪɚɦеɬɪɨɜ, ɫиɧɬеɡ, 
ɩеɪеɧɨɫɧɨɣ ɩɪɨɝɪɚɦɦɧɨ-ɬеɯɧичеɫɤиɣ ɤɨɦɩɥеɤɫ.  
 

ɉɨɫɬɭɩиɥɚ ɜ ɪеɞɚɤɰиɸ 29.10.2019 
ɉɨɫɥе ɞɨɪɚɛɨɬɤи 11.11.2019 
ɉɪиɧɹɬɚ ɤ ɩɭɛɥиɤɚɰии 19.11.2019 

 
ȼ ɧɚɫɬɨɹɳее ɜɪеɦɹ ɫɭɳеɫɬɜɭɸɬ ɪɚɡɥичɧɵе ɦеɬɨɞɵ ɞиɚɝɧɨɫɬиɤи ДȽУ Ⱥɗɋ ɊɎ. ȼ 

ɨɫɧɨɜɧɨɦ ɷɬи ɦеɬɨɞɵ ɛɚɡиɪɭɸɬɫɹ ɧɚ ɤɨɫɜеɧɧɵɯ ɫɩɨɫɨɛɚɯ ɨɩɪеɞеɥеɧиɹ ɫɨɫɬɨɹɧиɹ 
ɨɛɨɪɭɞɨɜɚɧиɹ Д1Ж. ȼɵɹɜɥеɧие ɞиɚɝɧɨɫɬиɪɭеɦɵɯ ɩɚɪɚɦеɬɪɨɜ ɩɪеɞɭɫɦɚɬɪиɜɚеɬ 
иɫɩɨɥɶɡɨɜɚɧие ɡɚɤɨɧɨɦеɪɧɨɫɬеɣ ɬеɪɦɨɝɚɡɨɞиɧɚɦиɤи, ɬеɨɪиɣ Дȼɋ, ɤɨɥеɛɚɧиɣ, 
ɚɤɭɫɬиɤи, ɯиɦичеɫɤɨɝɨ и ɫɩеɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥиɡɚ и ɞɪ.  

ɂɡɭчиɜ ɪеɲɚеɦɵе ɡɚɞɚчи ɦеɬɨɞɨɜ ɞиɚɝɧɨɫɬиɪɨɜɚɧиɹ ɦɨɠɧɨ ɫɞеɥɚɬɶ ɜɵɜɨɞ, чɬɨ 
ɞɥɹ ɤɨɦɩɥеɤɫɧɨɝɨ ɚɧɚɥиɡɚ ɞиɡеɥɶ-ɝеɧеɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤи ɦɨɠеɬ ɛɵɬɶ ɞɨɫɬɚɬɨчɧɨ 
ɩɪɨɜеɞеɧиɹ 4ɯ ɨɫɧɨɜɧɵɯ ɦеɬɨɞɨɜ ɞиɚɝɧɨɫɬиɤи – ɷɬɨ ɜиɛɪɨɞиɚɝɧɨɫɬиɤɚ, ɤɨɧɬɪɨɥɶ 
ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɩɚɪɚɦеɬɪɨɜ, ɩɪɨɜеɞеɧие ɬеɩɥɨɜиɡиɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ и ɫɧɹɬиɹ 
иɧɞиɤɚɬɨɪɧɵɯ ɞиɚɝɪɚɦɦ Д2Ж. 

ɋɨɫɬɨɹɧие ɨɛɨɪɭɞɨɜɚɧиɹ ɪеɡеɪɜɧɨɝɨ ɩиɬɚɧиɹ ɫиɫɬеɦ Ⱥɗɋ ɯɚɪɚɤɬеɪиɡɭеɬɫɹ 
ɦɧɨɠеɫɬɜɨɦ ɪɚɡɥичɧɵɯ ɩɚɪɚɦеɬɪɨɜ, ɤɨɬɨɪɵе ɡɚɜиɫɹɬ ɨɬ иɫɩɪɚɜɧɨɫɬи ɨɬɞеɥɶɧɵɯ 
ɷɥеɦеɧɬɨɜ и ɩɪɚɜиɥɶɧɨɣ ɧɚɫɬɪɨɣɤи ɭɫɬɚɧɨɜɤи. ɑɬɨɛɵ ɤɚчеɫɬɜеɧɧɨ и ɦɚɤɫиɦɚɥɶɧɨ 
ɩɨɞɪɨɛɧɨ ɩɪɨɜеɫɬи ɞиɚɝɧɨɫɬиɤɭ ɨɛɨɪɭɞɨɜɚɧиɹ ɧеɨɛɯɨɞиɦɨ иɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɩɥеɤɫɧɵɣ 
ɩɨɞɯɨɞ. ɇɭɠɧɨ ɜɵɛɪɚɬɶ ɦиɧиɦɚɥɶɧɨе и ɞɨɫɬɚɬɨчɧɨе ɤɨɥичеɫɬɜɨ ɦеɬɨɞɨɜ ɞиɚɝɧɨɫɬиɤи, 
ɤɨɬɨɪɵɦи ɦɨɠɧɨ ɩɨɥɭчиɬɶ ɞɚɧɧɵе ɯɚɪɚɤɬеɪиɡɭɸɳие ɫɨɫɬɨɹɧие ɨɛɨɪɭɞɨɜɚɧиɹ. 

Ɋеɡеɪɜɧɚɹ ɞиɡеɥɶɧɚɹ ɷɥеɤɬɪɨɫɬɚɧɰиɹ (ɊДɗɋ) ɹɜɥɹеɬɫɹ ɨɞɧɨɣ иɡ ɨɛеɫɩечиɜɚɸɳиɯ 
ɫиɫɬеɦ ɛеɡɨɩɚɫɧɨɫɬи Ⱥɗɋ и ɞɨɥɠɧɚ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞиɬɶɫɹ ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ 
ɫɨɫɬɨɹɧии. ɊДɗɋ ɩɪеɞɧɚɡɧɚчеɧɵ ɞɥɹ ɚɜɚɪиɣɧɨɝɨ ɷɥеɤɬɪɨɫɧɚɛɠеɧиɹ ɩɨɬɪеɛиɬеɥеɣ 
ɫиɫɬеɦ ɛеɡɨɩɚɫɧɨɫɬи ɜ ɪеɠиɦɚɯ ɨɛеɫɬɨчиɜɚɧиɹ. Ɉɛеɫɩечеɧие ɛеɫɩеɪеɛɨɣɧɨɣ ɪɚɛɨɬɵ 
ɞиɡеɥɶ-ɝеɧеɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧиɹ Ⱥɗɋ ɹɜɥɹеɬɫɹ ɜɨɩɪɨɫɨɦ ɛеɡɨɩɚɫɧɨɫɬи ɚɬɨɦɧɨɣ 
ɷɧеɪɝеɬиɤи и ɫɜɨеɜɪеɦеɧɧɨɣ и ɤɚчеɫɬɜеɧɧɨɣ ɞиɚɝɧɨɫɬиɤи Д3Ж. 
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Диɡеɥɶɧɵе ɞɜиɝɚɬеɥи – ɪɚɡɧɨɜиɞɧɨɫɬɶ ɩɨɪɲɧеɜɵɯ ɞɜиɝɚɬеɥеɣ ɜɧɭɬɪеɧɧеɝɨ 
ɫɝɨɪɚɧиɹ Д4Ж, ɨɬɥичɚɸɳиеɫɹ ɬеɦ, чɬɨ ɜɨɫɩɥɚɦеɧеɧие ɜ ɰиɥиɧɞɪɚɯ ɩɪɨиɫɯɨɞиɬ ɡɚ ɫчеɬ 
ɫɠɚɬиɹ ɬɨɩɥиɜɨɜɨɡɞɭɲɧɨɣ ɫɦеɫи. 

ȼ ɨɫɧɨɜе ɪɚɛɨɬɵ ɞиɡеɥеɣ ɦɨɠеɬ ɥеɠɚɬɶ чеɬɵɪеɯɬɚɤɬɧɵɣ ɥиɛɨ ɞɜɭɯɬɚɤɬɧɵɣ ɰиɤɥ. 
ȼ ɩеɪɜɨɦ ɫɥɭчɚе ɞɜɚ ɨɛɨɪɨɬɚ ɤɨɥеɧчɚɬɨɝɨ ɜɚɥɚ ɨɫɭɳеɫɬɜɥɹɸɬɫɹ ɡɚ ɫчеɬ ɫɥеɞɭɸɳиɯ 
ɫɨɛɵɬиɣ: 1) ɜɩɭɫɤ ɜɨɡɞɭɯɚ ɜ ɰиɥиɧɞɪ чеɪеɡ ɜɩɭɫɤɧɨɣ ɤɥɚɩɚɧ ɩɪи ɩеɪеɦеɳеɧии ɩɨɪɲɧɹ 
ɜɧиɡ; 2) ɫɠɚɬие ɜɨɡɞɭɯɚ ɩɪи ɩеɪеɦеɳеɧии ɩɨɪɲɧɹ ɜɜеɪɯ и ɩɨɞɚчɚ ɬɨɩɥиɜɚ ɨɬ ɌɇȼД 
чеɪеɡ ɮɨɪɫɭɧɤи; 3) ɜɨɫɩɥɚɦеɧеɧие и ɯɨɞ ɩɨɪɲɧɹ ɜɧиɡ ɡɚ ɫчеɬ ɪɚɫɲиɪеɧиɹ 
ɜɨɫɩɥɚɦеɧиɜɲеɣɫɹ ɫɦеɫи; 4) ɜɵɩɭɫɤ ɨɬɪɚɛɨɬɚɜɲиɯ ɝɚɡɨɜ иɡ ɰиɥиɧɞɪɚ чеɪеɡ ɨɬɤɪɵɬɵɣ 
ɜɵɯɥɨɩɧɨɣ ɤɥɚɩɚɧ ɩɪи ɩеɪеɦеɳеɧии ɩɨɪɲɧɹ ɜɜеɪɯ. 

ȿɫɥи ɞиɡеɥɶ ɞɜɭɯɬɚɤɬɧɵɣ, ɞɥɹ ɫɨɜеɪɲеɧиɹ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ ɤɨɥеɧчɚɬɨɝɨ ɜɚɥɚ 
ɞɨɥɠɧɵ ɪеɚɥиɡɨɜɚɬɶɫɹ ɫɥеɞɭɸɳие ɞеɣɫɬɜиɹ: 1) ɭɞɚɥеɧие ɡɚ ɫчеɬ ɨɬɤɪɵɬиɹ ɜɵɩɭɫɤɧɵɯ 
ɨɤɨɧ (ɜ ɫɬеɧɤе ɰиɥиɧɞɪɚ) ɩɪɨɞɭɤɬɨɜ ɝɨɪеɧиɹ и ɩɨчɬи ɨɞɧɨɜɪеɦеɧɧɨ ɜɩɭɫɤ ɜɨɡɞɭɯɚ ɜ 
ɰиɥиɧɞɪ чеɪеɡ ɜɩɭɫɤɧɵе ɨɤɧɚ ɩɪи ɩеɪеɦеɳеɧии ɩɨɪɲɧɹ ɜɜеɪɯ, ɜɩɪɵɫɤ ɬɨɩɥиɜɚ; 2) 
ɜɨɫɩɥɚɦеɧеɧие и ɯɨɞ ɩɨɪɲɧɹ ɜɧиɡ ɡɚ ɫчеɬ ɪɚɫɲиɪеɧиɹ ɜɨɫɩɥɚɦеɧиɜɲеɣɫɹ ɫɦеɫи. 
ɉɪиɦеɪ чеɬɵɪеɯɬɚɤɬɧɨɝɨ ɰиɤɥɚ ɞиɡеɥɹ ɫɯеɦɚɬичɧɨ иɡɨɛɪɚɠеɧ ɧɚ ɪиɫɭɧɤе 1. 

 
 

 
Ɋиɫɭɧɨɤ 1 – ɑеɬɵɪеɯɬɚɤɬɧɵɣ ɰиɤɥ ɞиɡеɥɹ ДFШЮЫ ЬЭЫШФО НТОЬОХ МвМХОЖ 

 
Ɉчеɜиɞɧɨ, ɪɚɛɨɬɚ ɞиɡеɥеɣ ɨɛеɫɩечиɜɚеɬɫɹ ɩɪɚɜиɥɶɧɵɦ ɮɭɧɤɰиɨɧиɪɨɜɚɧиеɦ 

ɬɨɩɥиɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, – ɌɇȼД и ɮɨɪɫɭɧɨɤ, – и иɫɩɪɚɜɧɨɫɬɶɸ ɰиɥиɧɞɪɨɩɨɪɲɧеɜɨɣ 
ɝɪɭɩɩɵ. ɇеɩɪɚɜиɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ, ɧɚɩɪиɦеɪ, ɤɭɥɚчɤɨɜ ɌɇȼД иɥи иɡɧɨɫ ɪеɡиɧɨɜɵɯ 
ɤɨɥеɰ, ɭɩɥɨɬɧɹɸɳиɯ ɜɩɭɫɤɧɵе ɨɤɧɚ, ɩɪиɜɨɞиɬ ɤ ɧеɪɚɜɧɨɦеɪɧɨɫɬи ɜɪɚɳеɧиɹ 
ɤɨɥеɧчɚɬɨɝɨ ɜɚɥɚ и, ɤɚɤ ɫɥеɞɫɬɜие, ɭɯɭɞɲеɧиɸ ɤɚчеɫɬɜɚ ɜɵɪɚɛɚɬɵɜɚеɦɨɣ 
ɷɥеɤɬɪɨɷɧеɪɝии, ɩɨɜɵɲеɧɧɨɦɭ ɪɚɫɯɨɞɭ ɬɨɩɥиɜɚ, ɩɪеɠɞеɜɪеɦеɧɧɨɦɭ иɡɧɨɫɭ. ɉɪиɦеɪ 
ɞɜɭɯɬɚɤɬɧɨɝɨ ɰиɤɥɚ ɞиɡеɥɹ ɫɯеɦɚɬичɧɨ иɡɨɛɪɚɠеɧ ɧɚ ɪиɫɭɧɤе 2. 

 

  ȼɨɡɞɭɯ           ɋɠɚɬɢɟ       Ɋɚɛɨɱɢɣ  ȼɵɯɥɨɩ 

                                        ɯɨɞ 

4-ɬɚɤɬɧɵɣ ɰɢɤɥ  4 ɯɨɞɚ ɩɨɪɲɧɹ 

    2 ɨɛɨɪɨɬɚ ɜɚɥɚ (720) 

    1 ɪɚɛɨчиɣ ɯɨɞ 
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Ɋиɫɭɧɨɤ 2 – Дɜɭɯɬɚɤɬɧɵɣ ɰиɤɥ ɞиɡеɥɹ ДPЮЬС-pull diesel cycle] 

 
Ɍɚɤиɦ ɨɛɪɚɡɨɦ, ɩɪи ɞиɚɝɧɨɫɬиɪɨɜɚɧии ɥɸɛɨɝɨ ɞиɡеɥɹ ɤɨɧɬɪɨɥɸ (ɩɪи ɭɫɥɨɜии 

ɞɨɫɬɭɩɧɨɫɬи) ɞɨɥɠɧɵ ɩɨɞɜеɪɝɚɬɶɫɹ ɫɥеɞɭɸɳие ɷɥеɦеɧɬɵ ɤɨɧɫɬɪɭɤɰии: ɌɇȼД, 
ɮɨɪɫɭɧɤи, ɰиɥиɧɞɪɵ, ɩɨɞɲиɩɧиɤи ɤɨɥеɧчɚɬɨɝɨ ɜɚɥɚ, ɩɨɞɲиɩɧиɤи ȽɌɇ, ɧɚɫɨɫɨɜ ɜɨɞɵ и 
ɦɚɫɥɚ Д5Ж. 

Ƚеɧеɪɚɬɨɪɵ ɩɪеɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫиɧɯɪɨɧɧɵе ɦɚɲиɧɵ, ɫɨɫɬɨɹɳие иɡ 
ɧеɩɨɞɜиɠɧɨɝɨ ɫɬɚɬɨɪɚ и ɜɪɚɳɚɸɳеɝɨɫɹ ɜ ɩɨɞɲиɩɧиɤɚɯ ɪɨɬɨɪɚ. Ʉɚɤ ɜɨ ɜɫеɯ 
ɫиɧɯɪɨɧɧɵɯ ɦɚɲиɧɚɯ, ɪɨɬɨɪ ɩɪеɞɫɬɚɜɥɹеɬ ɫɨɛɨɣ ɷɥеɤɬɪɨɦɚɝɧиɬ, ɩиɬɚɸɳиɣɫɹ 
ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ чеɪеɡ ɳеɬɨчɧɨ-ɤɨɥɥеɤɬɨɪɧɵɣ ɚɩɩɚɪɚɬ Д6Ж. ɂɫɩɪɚɜɧɨɫɬɶ 
ɷɥеɤɬɪичеɫɤɨɣ ɦɚɲиɧɵ ɨɩɪеɞеɥɹеɬɫɹ ɜ ɩеɪɜɭɸ ɨчеɪеɞɶ ɫɨɫɬɨɹɧиеɦ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ и 
ɩɨɞɲиɩɧиɤɨɜ. ɉɪи ɷɤɫɩɥɭɚɬɚɰии ɫиɧɯɪɨɧɧɵɯ ɦɚɲиɧ ɡɚчɚɫɬɭɸ ɜɨɡɧиɤɚɸɬ ɫɥɨɠɧɨɫɬи ɫ 
ɳеɬɨчɧɨ-ɤɨɥɥеɤɬɨɪɧɵɦ ɩиɬɚɧиеɦ ɪɨɬɨɪɚ, ɤɨɬɨɪɨе ɧеɨɛɯɨɞиɦɨ ɤɨɧɬɪɨɥиɪɨɜɚɬɶ. 

ȼ ɫɨɨɬɜеɬɫɬɜии ɫ ɪеɲеɧиеɦ ɡɚɞɚчи ɫɬɪɭɤɬɭɪиɪɨɜɚɧиɹ ɧеɨɛɯɨɞиɦɨ ɨɩɪеɞеɥиɬɶ ɜɫе 
иɧɮɨɪɦɚɰиɨɧɧɵе ɩɨɬɨɤи, ɤɨɬɨɪɵе ɯɚɪɚɤɬеɪиɡɭɸɬ ɧɨɦиɧɚɥɶɧɨе ɮɭɧɤɰиɨɧиɪɨɜɚɧие 
ɨɛɴеɤɬɚ (ɜ ɞɚɧɧɨɦ ɫɥɭчɚе ДȽУ). 

ɇɚ ɨɫɧɨɜɚɧии иɫɫɥеɞɨɜɚɧиɹ ɮɚɡɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ и ɜ ɫɨɨɬɜеɬɫɬɜии ɫ 
ɤɥɚɫɫиɮиɤɚɰиеɣ ɂɂɋ, иɡɥɨɠеɧɧɨɣ ɜ Д7Ж, ɫиɧɬеɡиɪɭеɦɵɣ ɩɪɨɝɪɚɦɦɧɨ-ɬеɯɧичеɫɤиɣ 
ɤɨɦɩɥеɤɫ ɨɬɧɨɫиɬɫɹ ɤ ɦɧɨɝɨɤɚɧɚɥɶɧɵɦ ɦɧɨɝɨɩɚɪɚɦеɬɪичеɫɤиɦ ɫиɫɬеɦɚɦ. Учиɬɵɜɚɹ, 
чɬɨ ɞиɚɝɧɨɫɬичеɫɤиɣ ɩɪɨɰеɫɫ ɜɵɩɨɥɧɹеɬɫɹ ɧɚ ɨɫɧɨɜе ɚɧɚɥиɡɚ ɬɪеɧɞɨɜ чеɬɵɪеɯ 
ɜеɤɬɨɪɧɵɯ ɩɚɪɚɦеɬɪɨɜ: ɜиɛɪɚɰиɣ, ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɤɨɥеɛɚɧиɣ, ɬеɩɥɨɜɵɯ ɜеɤɬɨɪɧɵɯ 
ɩɨɥеɣ и иɧɞиɤɚɬɨɪɧɵɯ ɞиɚɝɪɚɦɦ ɞɚɜɥеɧиɣ ɜ ɰиɥиɧɞɪɚɯ ɞɜиɝɚɬеɥеɣ, ɰеɥеɫɨɨɛɪɚɡɧɨ 
ɩɪеɞɫɬɚɜиɬɶ иɧɮɨɪɦɚɰиɨɧɧɵе ɩɨɬɨɤи ɜ ɮɨɪɦе ɫɨɜɨɤɭɩɧɨɫɬи ɨɛɨɛɳеɧɧɵɯ ɤɚɬеɝɨɪɧɵɯ 
ɨɬɨɛɪɚɠеɧиɣ, ɤɨɬɨɪɵе ɭчиɬɵɜɚɸɬ ɩɪɨɰеɫɫ ɨɛɪɚɡɨɜɚɧиɹ ɩɚɪɚɦеɬɪичеɫɤɨɝɨ ɩɨɬɨɤɚ ɧɚ 
ɤɨɧɬɪɨɥиɪɭеɦɨɦ ɨɛɴеɤɬе ɫ ɩɨɦɨɳɶɸ ɨɛɴеɤɬɚ-ɦɧɨɠеɫɬɜɚ. 

Ɉɨ = ɨɬɤɪɵɬɢɟ ɜɩɭɫɤɧɵɯ ɨɤɨɧ 

Ɂɨ = ɡɚɤɪɵɬɢɟ ɜɩɭɫɤɧɵɯ ɨɤɨɧ 

Ɉɤ = ɨɬɤɪɵɬɢɟ ɜɵɯɥɨɩɧɨɝɨ ɤɥɚɩɚɧɚ 

Ɂɤ = ɡɚɤɪɵɬɢɟ ɜɵɯɥɨɩɧɨɝɨ ɤɥɚɩɚɧɚ 

i - ɜɩɪɵɫɤ 

ɚ = ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ 

ɟ = ɨɬɜɨɞ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ 

2 ɯɨɞɚ ɩɨɪɲɧɹ 

2 ɨɛɨɪɨɬɚ ɜɚɥɚ (360) 

1 ɪɚɛɨчиɣ ɯɨɞ 

2-ɬɚɤɬɧɵɣ ɰɢɤɥ
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ȼ ɞɚɧɧɨɦ ɫɥɭчɚе ɜɫе ɤɨɦɩɨɧеɧɬɵ ɫɨɜɨɤɭɩɧɨɫɬи ɨɛɨɛɳеɧɧɵɯ ɤɚɬеɝɨɪиɣ 
ɨɬɥичɚɸɬɫɹ ɛɨɥɶɲиɦ ɤɨɥичеɫɬɜɨɦ ɫɭɳеɫɬɜеɧɧɵɯ ɩɚɪɚɦеɬɪɨɜ ɨɛɴеɤɬɚ иɡɦеɪеɧиɣ (ДȽУ) 
и чиɫɥɨɦ ɦеɪ, ɨɩɪеɞеɥɹɸɳиɯ ɮɚɡɨɜɨе ɩɪɨɫɬɪɚɧɫɬɜɨ ɨɛɴеɤɬɚ, ɩɨɷɬɨɦɭ ɫɥеɞɭеɬ 
ɪеɚɥиɡɨɜɚɬɶ ɩɨɷɬɚɩɧɵɣ ɫɬɪɭɤɬɭɪɧɵɣ ɫиɧɬеɡ ɉɉɌɄ Д8Ж. 

ɇɚчɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ иɡɦеɪиɬеɥɶɧɨɝɨ ɤɨɦɩɥеɤɫɚ Д7Ж иɦееɬ ɜиɞ, ɨɬɨɛɪɚɠеɧɧɵɣ ɧɚ 
ɪиɫɭɧɤе 3. 

 

ВыхɨдВхɨд
Ɉɉ

ɉɉɪ ИɌɪ АЦɉ ɉɪ

{ɍɩɪ}
 

Ɋиɫɭɧɨɤ 3 – ɇɚчɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ɉɉɌɄ [The initial structure of the software and hardware complex] 
 
Дɥɹ ɪɚɫɤɪɵɬиɹ ɫɨɞеɪɠɚɧиɹ ɮɭɧɤɬɨɪɚ (3) ɧеɨɛɯɨɞиɦɨ ɭчеɫɬɶ иɫɩɨɥɶɡɨɜɚɧие 

ɛɨɥɶɲɨɝɨ чиɫɥɚ ɮɭɧɤɰиɨɧɚɥɶɧɵɯ ɩɪеɨɛɪɚɡɨɜɚɧиɣ, ȼ иɯ ɫɨɫɬɚɜ ɜɯɨɞиɬ ɦɨɞɭɥɶ 
ɜɡɚиɦɨɞеɣɫɬɜиɹ, ɧɚɫɬɪɨɣɤи и ɭɩɪɚɜɥеɧиɹ ɤɨɦɩɥеɤɫɨɦ, ɫɨɞеɪɠɚɳиɣ ɫɭɛɦɨɞɭɥи ɷɤɫɩɪеɫɫ 
– ɚɧɚɥиɡɚ и ɜиɡɭɚɥиɡɚɰии ɫ ɜɵɜɨɞɨɦ ɪеɡɭɥɶɬɚɬɨɜ иɡɦеɪеɧиɹ ɧɚ ɷɤɪɚɧ; ɫɨɫɬɚɜɥеɧиɹ 
ɦɚɪɲɪɭɬɚ ɨɛɫɥеɞɨɜɚɧиɹ ДȽУ ɫ ɭɤɚɡɚɧиеɦ ɬɨчеɤ иɡɦеɪеɧиɹ ɜиɛɪɚɰиɣ и ɨɛɥɚɫɬеɣ 
иɡɦеɪеɧиɹ ɬеɦɩеɪɚɬɭɪɵ; ɪɚɫчеɬɚ ɬɪеɧɞɚ ɜɨɡɦɨɠɧɨɝɨ иɡɦеɧеɧиɹ ɩɚɪɚɦеɬɪɨɜ 
ɬеɯɧичеɫɤɨɝɨ ɫɨɫɬɨɹɧиɹ ɞɥɹ ɩɪɨɝɧɨɡиɪɨɜɚɧиɹ ɨɫɬɚɬɨчɧɨɝɨ ɪеɫɭɪɫɚ ДȽУ и ɨɰеɧɤи 
ɤɚчеɫɬɜɚ ɪɚɛɨɬɵ ɜ ɦеɠɪеɦɨɧɬɧɵɣ ɩеɪиɨɞ. 

ȼ ɫɨɨɬɜеɬɫɬɜии ɫ иɞеɨɥɨɝиеɣ ɩɪɨеɤɬиɪɨɜɚɧиɹ ɫɥɨɠɧɵɯ ɫиɫɬеɦ, иɡɥɨɠеɧɧɨɣ ɜ Д8Ж, 
ɫɮɨɪɦиɪɭеɦ ɝɪɚɮ ɫɬɪɭɤɬɭɪɵ иɡɦеɪиɬеɥɶɧɨɝɨ ɤɨɦɩɥеɤɫɚ. Ɉɧ иɦееɬ ɜиɞ, ɨɬɨɛɪɚɠеɧɧɵɣ 
ɧɚ ɪиɫɭɧɤе 4. 
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Ɋиɫɭɧɨɤ 4 – ɋɬɪɭɤɬɭɪɧɵɣ (ɛɥɨчɧɵɣ) ɝɪɚɮ ɤɨɦɩɥеɤɫɚ ɞиɚɝɧɨɫɬиɤи ДStructural (block) graph of the diagnostic 

complex] 
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ɉɨɥɭчеɧɧɵɣ ɝɪɚɮ (ɫɦ. ɪиɫ. 4) ɩɪеɞɫɬɚɜɥɹеɬ ɫɨɛɨɣ ɧɚчɚɥɶɧɵɣ ɜɚɪиɚɧɬ 
ɫɬɪɭɤɬɭɪɧɨɝɨ (ɛɥɨчɧɨɝɨ) ɮɭɧɤɰиɨɧɚɥɶɧɨɝɨ ɪɚɫɩɪеɞеɥеɧиɹ, ɤɨɬɨɪɵɣ ɦɨɠеɬ ɛɵɬɶ 
ɪеɚɥиɡɨɜɚɧ. 

ɉɨɫɥеɞɧиɦ ɲɚɝɨɦ ɚɥɝɨɪиɬɦɚ ɫиɧɬеɡɚ ɨɩɬиɦɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɡɚ ɫчеɬ 
ɩеɪеɪɚɫɩɪеɞеɥеɧиɹ иɫɯɨɞɧɨɣ ɫиɫɬеɦɵ ɜɧɭɬɪеɧɧиɯ ɮɭɧɤɰиɣ ɉɌɄ ɩɪи ɭɫɥɨɜии 
ɫɨɯɪɚɧеɧиɹ ɜɧеɲɧеɣ ɮɭɧɤɰии ɉɌɄ ɹɜɥɹеɬɫɹ ɩɨɫɬɪɨеɧие ɪеɡɭɥɶɬиɪɭɸɳеɝɨ ɝɪɚɮɚ, ɜ 
ɤɚчеɫɬɜе ɷɥеɦеɧɬɨɜ ɤɨɬɨɪɨɝɨ иɫɩɨɥɶɡɭɸɬɫɹ ɤɨɦɩɨɧеɧɬɵ ɦɧɨɠеɫɬɜɚ ɧɚиɦеɧɶɲеɣ 
ɜɧеɲɧеɣ ɭɫɬɨɣчиɜɨɫɬи      ɚ ɫɜɹɡи ɦеɠɞɭ ɷɥеɦеɧɬɚɦи ɭɫɬɚɧɚɜɥиɜɚɸɬɫɹ ɜ ɫɨɨɬɜеɬɫɬɜии 
ɫɨ ɫɜɹɡɹɦи, ɫɭɳеɫɬɜɭɸɳиɦи ɧɚ иɫɯɨɞɧɨɦ ɝɪɚɮе (ɜ ɞɚɧɧɨɦ ɫɥɭчɚе ɧɚ ɝɪɚɮе (ɫɦ. ɪиɫ. 4). 
ɉɪи ɷɬɨɦ ɩɨɝɥɨɳеɧɧɵе ɨɬɨɛɪɚɠеɧиɹ ɜɨɫɫɬɚɧɚɜɥиɜɚɸɬɫɹ ɜ ɜиɞе ɩеɬеɥɶ ɭ ɬеɯ ɷɥеɦеɧɬɨɜ, 
ɤɨɬɨɪɵе ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɦɧɨɠеɫɬɜɚ     . ɋ ɭчеɬɨɦ ɷɬиɯ ɡɚɦечɚɧиɣ ɪеɡɭɥɶɬиɪɭɸɳиɣ 
ɝɪɚɮ иɦееɬ ɜиɞ, ɨɬɨɛɪɚɠеɧɧɵɣ ɧɚ ɪиɫɭɧɤе 5. 
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Ɋиɫɭɧɨɤ 5 – Ɋеɡɭɥɶɬиɪɭɸɳиɣ ɝɪɚɮ ɤɨɦɩɥеɤɫɚ ɞиɚɝɧɨɫɬиɤи [The resulting graph of the diagnostic complex] 
 

Ɉɤɨɧчɚɬеɥɶɧɨ ɧɚ ɨɫɧɨɜɚɧии ɫɬɪɭɤɬɭɪɵ, ɩɪеɞɫɬɚɜɥеɧɧɨɣ ɧɚ ɝɪɚɮе (ɫɦ. ɪиɫ. 5), 
ɫɬɪɨиɦ ɛɥɨɤ-ɫɯеɦɭ ɉɌɄ, иɡɨɛɪɚɠеɧɧɭɸ ɧɚ ɪиɫɭɧɤе 6. 
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Ɋиɫɭɧɨɤ 6 – Ȼɥɨɤ-ɫɯеɦɚ ɩɪɨɝɪɚɦɦɧɨ-ɬеɯɧичеɫɤɨɝɨ ɤɨɦɩɥеɤɫɚ ɞɥɹ ɞиɚɝɧɨɫɬиɤи ɫɨɫɬɨɹɧиɹ ДȽУ ДBХШМФ 
diagram of a software and hardware complex for diagnosing the condition of diesel generator units] 

 
Ɉɫɨɛеɧɧɨɫɬɶɸ ɷɬɨɣ ɛɥɨɤ-ɫɯеɦɵ ɹɜɥɹеɬɫɹ ɩɪеɞɫɬɚɜɥеɧие ɉɌɄɜ ɜиɞе ɩɨɞɫиɫɬеɦ. ȼ 

ɞɚɧɧɨɦ ɫɥɭчɚе ɨɫɨɛɵɣ иɧɬеɪеɫ ɩɪеɞɫɬɚɜɥɹеɬ ɫɬɪɭɤɬɭɪɚ ɚɥɝɨɪиɬɦɚ ɭɩɪɚɜɥеɧиɹ, ɤɨɬɨɪɚɹ 
ɨɩɪеɞеɥɹеɬɫɹ ɛɨɥɶɲиɦ чиɫɥɨɦ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɬиɩɨɜ и ɜиɞɨɜ ɩɪеɨɛɪɚɡɨɜɚɧиɣ. ɉɪи ɷɬɨɦ 
ɜеɤɬɨɪ ɭɩɪɚɜɥɹɸɳиɯ ɩɪеɨɛɪɚɡɨɜɚɧиɣ  ̅                       ɞɨɥɠеɧ ɪеɚɥиɡɨɜɚɬɶ ɫɥеɞɭɸɳие 
ɪеɠиɦɵ: ɡɚɩиɫɶ ɫ ɜиɡɭɚɥиɡɚɰиеɣ ɜ ɪеɠиɦе ɪеɚɥɶɧɨɝɨ ɜɪеɦеɧи ɪеɝиɫɬɪɚɰии ɩɚɪɚɦеɬɪɨɜ; 
ɚɜɬɨɦɚɬичеɫɤɨе ɨɩɪеɞеɥеɧие ɤɨɥичеɫɬɜɚ ɚɤɬиɜɧɵɯ ɤɚɧɚɥɨɜ ɡɚɩиɫи; ɨɛɦеɧ ɞɚɧɧɵɦи ɫ 
ɛɥɨɤɨɦ ɚɧɚɥиɡɚ и ɛɚɡɨɣ ɞɚɧɧɵɯ ɉɄ; ɜɵчиɫɥеɧие ɋɄȼ ɜиɛɪɨɫɤɨɪɨɫɬи; ɩɨɫɬɪɨеɧие 
ɨɝиɛɚɸɳеɣ ɫиɝɧɚɥɨɜ ɜиɛɪɨɤɨɥеɛɚɧиɣ и ɩɪɨɫɦɨɬɪ ее ɜ ɥɸɛɨɣ ɬɨчɤе; ɮɨɪɦиɪɨɜɚɧие 
ɮɚɣɥɚ ɫ ɭɤɚɡɚɧиеɦ ɬиɩɚ и ɨɛɨɡɧɚчеɧиɹ ɪɚɛɨɬɵ ДȽУ, ɪеɚɥиɡɭеɦɨɣ ɦɨɳɧɨɫɬи, ɞɚɬɵ и 
ɜɪеɦеɧи ɩɪɨɜеɞеɧиɹ иɡɦеɪеɧиɹ; ɤɚɥиɛɪɨɜɤɚ; ɨɛɪɚɛɨɬɤɚ ɫиɝɧɚɥɨɜ ɫ ɩɪиɜɥечеɧиеɦ 
ɫɩеɤɬɪɚɥɶɧɨɝɨ и ɤеɩɫɬɪɚɥɶɧɨɝɨ ɜиɞɨɜ ɚɧɚɥиɡɚ ɫ ɜиɡɭɚɥиɡɚɰиеɣ ɨɝиɛɚɸɳеɣ. 

Дɥɹ ɨɫɭɳеɫɬɜɥеɧиɹ ɤɨɦɩɥеɤɫɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɞиɚɝɧɨɫɬиɪɨɜɚɧиɸ ДȽУ ɜ 
ɫɨɨɬɜеɬɫɬɜии ɫ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɛɥɨɤ-ɫɯеɦɨɣ, ɧɚɦи ɛɵɥ ɫɨɡɞɚɧ и ɭɫɩеɲɧɨ ɨɩɪɨɛɨɜɚɧ 
ɩɪɨɝɪɚɦɦɧɨ-ɬеɯɧичеɫɤиɣ ɤɨɦɩɥеɤɫ (ɪиɫ. 7) [9-12].  

 



82 ДȿɆȻɂɐɄɂɃ ˋ ˇ˓. 

ȽɅɈȻȺɅɖɇȺə əДȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 4(33) 2019 

 
Ɋиɫɭɧɨɤ 7 – ɉеɪеɧɨɫɧɨɣ ɩɪɨɝɪɚɦɦɧɨ-ɬеɯɧичеɫɤиɣ ɤɨɦɩɥеɤɫ ɞиɚɝɧɨɫɬиɪɨɜɚɧиɹ ɞиɡеɥɶ-ɝеɧеɪɚɬɨɪɧɵɯ 

ɭɫɬɚɧɨɜɨɤ ДPШЫЭКЛХО ЬШПЭаКЫО КЧН СКЫНаКЫО МШЦЩХОб ПШЫ НТКРЧШЬЭТМЬ ШП НТОЬОХ РОЧОЫКЭШЫ units] 
 
Дɚɧɧɵɣ ɤɨɦɩɥеɤɫ ɩɪеɞɧɚɡɧɚчеɧ ɞɥɹ ɞиɚɝɧɨɫɬиɪɨɜɚɧиɹ ɞиɡеɥɶ-ɝеɧеɪɚɬɨɪɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧиɹ ɛеɡɪɚɡɛɨɪɧɵɦ ɫɩɨɫɨɛɨɦ ɜ ɩɨɦеɳеɧии ɞиɡеɥɶ-ɝеɧеɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤи 
Ⱥɗɋ.  
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Abstract – The article considers the creation of a portable software and hardware complex for 
diagnostics of diesel generator sets of nuclear power plants to increase the sensitivity of diagnosis 
of diesel generator sets and conduct a comprehensive analysis of diagnostic parameters. The work 
provides a synthesis of a block diagram of a portable software and hardware complex for 
diagnostics of diesel generator units of nuclear power plants. 
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