
Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɠɭɪɧɚɥ «Crede Experto: ɬɪɚɧɫɩɨɪɬ, 
 ɨɛɳɟɫɬɜɨ, ɨɛɪɚɡɨɜɚɧɢɟ, ɹɡɵɤ». № 2 (09). ɂɸɥɶ 2016 (http://ce.if-mstuca.ru) 

 

©Чɨɤɨɣ ȼ. Ɂ. , 2016 

ɍȾɄ 338.45 

ȻȻɄ 65.9.050 

ɑ-751 

ȼ. Ɂ. ɑɨɤɨɣ 

ɂɪɤɭɬɫɤ, Ɋɨɫɫɢɹ 

 

ɂɇɋɌɊɍɆȿɇɌЫ ɇȿɉȺɊȺɆȿɌɊɂɑȿɋɄɈɃ ɈɐȿɇɄɂ ɇȺȾȿɀɇɈɋɌɂ  

ȺȼɂȺɐɂɈɇɇɈɃ ɌȿɏɇɂɄɂ ɉɊɂ ɐȿɇɁɍɊɂɊɈȼȺɇɇЫɏ ȾȺɇɇЫɏ 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɬɪɭɞɧɨɫɬɢ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ ɚɜɢɚɩɟɪɟɜɨɡɤɢ ɪɨɫɫɢɣɫɤɢɦɢ 

ɚɜɢɚɤɨɦɩɚɧɢɹɦɢ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥёɧɧɵɟ ɩɪɨɛɥɟɦɵ ɜ ɨɛɟɫɩɟ-

ɱɟɧɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɨɜ ɬɪɟɛɭɸɬ ɢɡɵɫɤɚɧɢɹ ɢ ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɟɣɫɬɜɢɟ ɫɤɪɵ-

ɬɵɯ ɪɟɡɟɪɜɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ɉɞɧɢɦ ɢɡ ɪɟɡɟɪɜɨɜ ɦɨɠɟɬ ɫɬɚɬɶ ɪɟɚɥɶɧɨɟ ɭɩɪɚɜ-

ɥɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ ɢ ɧɚɡɟɦɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ. Ɍɚɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɟɲɟɧɢɟ ɤɨɦɩɥɟɤɫɚ 

ɡɚɞɚɱ, ɨɞɧɨɣ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɪɪɟɤɬɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɦɧɨɝɨɚɫɩɟɤɬɧɨɣ ɨɰɟɧɤɢ ɧɚɞёɠɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɧɟɩɨɥɧɵɯ, 

ɰɟɧɡɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ. ȼɵɩɨɥɧɟɧɢɟ ɬɚɤɨɣ ɨɰɟɧɤɢ ɞɨ ɫɢɯ ɩɨɪ ɫɨɫɬɚɜɥɹɟɬ ɢɡ-

ɜɟɫɬɧɭɸ ɫɥɨɠɧɨɫɬɶ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɫ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɨɣ. ȼ ɫɬɚɬɶɟ ɚɧɨɧɫɢɪɭɟɬɫɹ ɩɚɤɟɬ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ 

ɨɛɨɥɨɱɟɤ ɞɥɹ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫ ɩɨɦɨɳɶɸ ЭȼɆ. 

Ʉɥɸчеɜые ɫɥɨɜɚ: ɧɚɞёɠɧɨɫɬɶ, ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ, ɚɜɢɚɰɢɨɧɧɚɹ ɬɟɯɧɢ-

ɤɚ, ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɨɰɟɧɤɚ, ɰɟɧɡɭɪɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ 
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TOOLS OF NON-PARAMETRIC ESTIMATE OF AIRCRAFT EQUIPMENT 

RELIABILITY WITH CENSORED DATA 



Economic difficulties in air transportation in Russia over the recent years as well 

as particular problems of flight safety require exploring and actuating latent reserves 

of efficiency. One of the reserves can be real control of operation reliability of air-

craft and ground-based elements of air transport systems. The control proposes solv-

ing the problems one of which is correct software formation for reliability multiple-

aspect estimate with incomplete censored data. The estimate involves a certain prob-

lem especially for the staff having insufficient mathematical and computer training. 

The article announces the packet of tool skins for non-parametric estimate of reliabil-

ity by means of ECM. 

Key words: reliability, reliability indices, aircraft equipment, non-parametric es-

timate, censored data 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɚɦɢ ɨɰɟɧɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɰɟɧɡɭɪɢɪɨ-

ɜɚɧɧɵɦ ɜɵɛɨɪɤɚɦ Дɇɚɞɟɠɧɨɫɬɶ ɜ ɬɟɯɧɢɤɟ. Ɇɟɬɨɞɵ ɨɰɟɧɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠ-

ɧɨɫɬɢ ɩɨ ɰɟɧɡɭɪɢɪɨɜɚɧɧɵɦ ɜɵɛɨɪɤɚɦ. ȽɈɋɌ 27.504-84.] ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚ-

ɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ (ɛɟɡɨɬɤɚɡɧɨɫɬɢ, ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɫɨɯɪɚɧɹɟɦɨɫɬɢ, ɪɟɦɨɧɬɨ-

ɩɪɢɝɨɞɧɨɫɬɢ) ɩɪɢɦɟɧɹɸɬ ɞɜɚ ɩɨɞɯɨɞɚ: 

ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ – ɩɪɢ ɧɟɢɡɜɟɫɬɧɨɦ ɜɢɞɟ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɪɚɛɨɬ-

ɤɢ ɞɨ ɨɬɤɚɡɚ, ɤɨɬɨɪɵɣ ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɰɟɧɤɭ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɜɵɛɨ-

ɪɨɱɧɵɦ ɞɚɧɧɵɦ; 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ – ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɜɢɞɟ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɤɨɬɨɪɵɣ 

ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɨɰɟɧɤɭ ɩɚɪɚɦɟɬɪɨɜ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɜɯɨ-

ɞɹɳɢɯ ɜ ɪɚɫɱɟɬɧɭɸ ɮɨɪɦɭɥɭ ɨɰɟɧɢɜɚɟɦɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɧɚɞɟɠɧɨɫɬɢ, ɢ ɩɨɫɥɟɞɭ-

ɸɳɭɸ ɨɰɟɧɤɭ ɧɭɠɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɧɚɞɟɠɧɨɫɬɢ. 

ɇɢɠɟ ɪɚɫɫɦɨɬɪɟɧ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɬɨɱɟɱɧɨɣ ɨɰɟɧɤɟ ɫɪɟɞɧɟɣ 

ɧɚɪɚɛɨɬɤɢ ɞɨ ɨɬɤɚɡɚ �̅, ɬɨɱɟɱɧɨɣ ɨɰɟɧɤɟ ɝɚɦɦɚ-ɩɪɨɰɟɧɬɧɨɣ ɧɚɪɚɛɨɬɤɢ �ఊ̅%, ɬɨ-

ɱɟɱɧɨɣ ɢ ɢɧɬɟɪɜɚɥɶɧɨɣ ɨɰɟɧɤɚɦ ɜɟɪɨɹɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ �ሺ�ሻ, �ː ሺ�ሻ ɢ �˅ ሺ�ሻ − ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɦɩɢɪɢɱɟɫɤɨɣ ɢɧɬɟɝɪɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, 

ɮɨɪɦɢɪɭɟɦɨɣ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɨ ɰɟɧɡɭɪɢɪɨɜɚɧɧɵɦ ɫɥɟɜɚ ɢ ɫɩɪɚɜɚ ɜɵɛɨɪɤɚɦ. 

Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɪɚɫɫɦɨɬɪɟɧ ɜ ДɈɞɚɪɟɟɜ, 2011; Чɨɤɨɣ, 2006, 2011; ȼɟɥɢɱɤɨ 2006] 



ɢ ɪɟɚɥɢɡɨɜɚɧ ɜ ɚɜɬɨɪɫɤɨɦ ɩɚɤɟɬɟ ɷɥɟɤɬɪɨɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨ-

ɫɬɢ, ɩɨɥɭɱɢɜɲɟɦ ɭɫɥɨɜɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ Ɉɩɬɢɦɢɫɬ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɩɪɨɰɟɞɭɪɵ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 

ɞɥɹ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɹɜɥɹɸɬɫɹ: 

ɜɵɛɨɪɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɪɚɛɨɬɤɢ ɞɨ ɨɬɤɚɡɚ �ଵ, �ଶ,…, �௥; 

ɜɵɛɨɪɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɪɚɛɨɬɤɢ ɞɨ ɰɟɧɡɭɪɢɪɨɜɚɧɢɹ �ଵ, �ଶ,…, �௡; 

ɱɢɫɥɨ ɧɚɪɚɛɨɬɨɤ ɞɨ ɨɬɤɚɡɚ r; 

ɱɢɫɥɨ ɧɚɪɚɛɨɬɨɤ ɞɨ ɰɟɧɡɭɪɢɪɨɜɚɧɢɹ n; 

ɨɛɴɟɦ ɜɵɛɨɪɤɢ N = r + n. 

ɇɚɪɚɛɨɬɤɢ ɞɨ ɨɬɤɚɡɚ ɢ ɰɟɧɡɭɪɢɪɨɜɚɧɢɹ ɜɵɫɬɪɚɢɜɚɸɬ ɜ ɟɞɢɧɵɣ ɜɚɪɢɚɰɢɨɧ-

ɧɵɣ ɪɹɞ ɜ ɩɨɪɹɞɤɟ ɧɟɭɛɵɜɚɧɢɹ. ȿɫɥɢ ɨɬɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɪɚɛɨɬɤɢ ɞɨ ɨɬɤɚɡɚ 

ɪɚɜɧɵ ɧɟɤɨɬɨɪɵɦ ɡɧɚɱɟɧɢɹɦ ɧɚɪɚɛɨɬɤɢ ɞɨ ɰɟɧɡɭɪɢɪɨɜɚɧɢɹ, ɬɨ ɜ ɜɚɪɢɚɰɢɨɧɧɨɦ 

ɪɹɞɭ ɫɧɚɱɚɥɚ ɭɤɚɡɵɜɚɸɬ ɧɚɪɚɛɨɬɤɢ ɞɨ ɨɬɤɚɡɚ, ɡɚɬɟɦ ɧɚɪɚɛɨɬɤɢ ɞɨ ɰɟɧɡɭɪɢɪɨɜɚ-

ɧɢɹ.  

Ⱦɚɥɟɟ ɩɨ ɩɨɫɬɪɨɟɧɧɨɦɭ ɜɚɪɢɚɰɢɨɧɧɨɦɭ ɪɹɞɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɢɧ-

ɬɟɪɜɚɥɨɜ ɧɚɛɥɸɞɟɧɢɹ m. Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɧɬɟɪɜɚɥɚ ɧɚɛɥɸɞɟɧɢɹ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ 

ɱɢɫɥɨ ɧɚɪɚɛɨɬɨɤ ɞɨ ɨɬɤɚɡɚ ݎ௜ሺ� = ͳ, ʹ, … , ݉ሻ, ɱɢɫɥɨ ɧɚɪɚɛɨɬɨɤ ɞɨ ɰɟɧɡɭɪɢɪɨɜɚ-

ɧɢɹ ݊௜−ଵ, ɥɟɠɚɳɢɯ ɦɟɠɞɭ i – 1 ɢ i-ɦ ɢɧɬɟɪɜɚɥɚɦɢ ɧɚɛɥɸɞɟɧɢɹ. Ɂɚɬɟɦ ɞɥɹ ɤɚɠ-

ɞɨɝɨ ɢɧɬɟɪɜɚɥɚ ɧɚɛɥɸɞɟɧɢɹ i(i=1, 2, …, m-1) ɧɚɯɨɞɢɬɫɹ ɜɟɥɢɱɢɧɚ �ˠ௜+ଵ, ɪɚɫɫɱɢ-

ɬɵɜɚɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ �ˠ௜+ଵ = �ˠ௜ ∙ [ͳ − ௡೔�−∑ ௡ೕ−∑ ௥ೕ೔ೕ=భ೔−భೕ=బ ], 

ɝɞɟ �ˠଵ = � − ݊଴. 

Ɉɰɟɧɤɚ ɫɪɟɞɧɟɣ ɧɚɪɚɛɨɬɤɢ ɞɨ ɨɬɤɚɡɚ �̅ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ �̅ = ∑ ∑ �ሺೕሻ೜೔೔=೛೔+భ�ˠ೔ + [ͳ − �̂ሺ�ሺ�−௡೘ሻሻ] ∙ �ሺ�−௡೘ሻ௠௜=ଵ , 

ɝɞɟ ݌௜ = ݊଴ + ∑ ( ௝݊ + ௝)௜−ଵ௝=ଵݎ ௜ݍ  , = ௜݌ +  ௜, �̂ሺ�ሻ – ɷɦɩɢɪɢɱɟɫɤɚɹ ɢɧɬɟɝɪɚɥɶɧɚɹ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶݎ

ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɚɦ: 



ɟɫɥɢ l-ɹ ɧɚɪɚɛɨɬɤɚ ɞɨ ɨɬɤɚɡɚ ɩɪɢɧɚɞɥɟɠɢɬ ɩɟɪɜɨɦɭ ɢɧɬɟɪɜɚɥɭ ɧɚɛɥɸɞɟɧɢɹ, 

ɬɨ �̂ሺ�ሻ = ௟−௡బ�ˠభ ; 

ɟɫɥɢ l-ɹ ɧɚɪɚɛɨɬɤɚ ɞɨ ɨɬɤɚɡɚ ɩɪɢɧɚɞɥɟɠɢɬ i-ɦɭ (i = 2,…,m) ɢɧɬɟɪɜɚɥɭ 

ɧɚɛɥɸɞɟɧɢɹ, ɬɨ �̂ሺ�ሻ = ∑ ௥ೕ�ˠೕ + ௟−∑ ௡ೕ೔−భೕ=బ −∑ ௥೔೔−భೕ=భ�ˠ೔௜−ଵ௝=଴ . 

Ɉɰɟɧɤɚ ɝɚɦɦɚ-ɩɪɨɰɟɧɬɧɨɣ ɧɚɪɚɛɨɬɤɢ �ఊ̅% ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ �ఊ̅% = ሺͳ − �ଶሻ ∙ �ሺ௜−ଵሻ + �ଶ ∙ �ሺ௜ሻ, 
ɝɞɟ �ሺ௜−ଵሻ ɢ �ሺ௜ሻ – ɧɚɪɚɛɨɬɤɢ ɞɨ ɨɬɤɚɡɚ, ɞɥɹ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: �̂ሺ�ሺ௜−ଵሻሻ < ͳ − ఊ%ଵ଴଴ < �̂ሺ�ሺ௜ሻሻ, 

�ଶ = భబబ−�%భబబ −�̂ሺ�ሺ೔ሻሻ�̂ሺ�ሺ೔ሻሻ−�̂ሺ�ሺ೔−భሻሻ. 
ȿɫɥɢ ɜɵɩɨɥɧɟɧɨ ɨɞɧɨ ɢɡ ɭɫɥɨɜɢɣ ͳ − ఊ%ଵ଴଴ = �̂ሺ�ሺ௜−ଵሻሻ ɢɥɢ ͳ − ఊ%ଵ଴଴ = �̂ሺ�ሺ௜ሻሻ, 

ɬɨ  �ఊ̅% = �ሺ௜−ଵሻ ɢɥɢ �ఊ̅% = �ሺ௜ሻ. 
Ɉɰɟɧɤɚ ɜɟɪɨяɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɡɚ ɧɚɪɚɛɨɬɤɭ �଴ሺ�଴ < �ሺ�−௡೘ሻ ɜɵ-

ɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ �̂ሺ�଴ሻ = ͳ − [�ଵ ∙ �̂ሺ�ሺ௟ሻሻ + ሺͳ − �ଵሻ ∙ �̂ሺ�ሺ௟−ଵሻ], 
ɝɞɟ �ଵ = �బ−�ሺ೗−భሻ�ሺ೗ሻ−�ሺ೗−భሻ, �ሺ௟−ଵሻ, �ሺ௟ሻ – ɧɚɪɚɛɨɬɤɢ ɞɨ ɨɬɤɚɡɚ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɥɟɠɢɬ ɧɚɪɚɛɨɬɤɚ �଴. 

Ɉɰɟɧɤɢ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɝɪɚɧɢɰ ɜɟɪɨяɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɞɥɹ ɡɚɞɚ-

ɜɚɟɦɨɣ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ߛ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: �ː ሺ�଴ሻ = �̂ሺ�଴ሻ − �ఉ ∙ �௟, �˅ ሺ�଴ሻ = �̂ሺ�଴ሻ + �ఉ ∙ �௟, �௟ = �ሺ�௜−ଵሻ ∙ √∑ ௥೔ሺ�−௣೔ሻ∙ሺ�−௤೔ሻ௝௜=ଵ , 



ɝɞɟ �ఉ – ɤɜɚɧɬɢɥɶ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɜɟɪɨɹɬɧɨɫɬɢ ߚ; 

ߚ { ߛ − ˒˓ˋ ˅˞˚ˋ˔лˈːˋˋ ːˋˉːˈˌ ˑˇːˑ˔˕ˑ˓ˑːːˈˌ ˇˑ˅ˈ˓ˋ˕ˈл˟ːˑˌ ˆ˓аːˋ˙˞;ͳ + ʹߛ − ˒˓ˋ ˅˞˚ˋ˔лˈːˋˋ ˇ˅˖˔˕ˑ˓ˑːːˋ˘ ˇˑ˅ˈ˓ˋ˕ˈл˟ː˞˘ ˆ˓аːˋ˙.                     
j – ɧɨɦɟɪ ɢɧɬɟɪɜɚɥɚ ɧɚɛɥɸɞɟɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɥɟɠɢɬ l – 1-ɣ ɱɥɟɧ ɜɚɪɢɚɰɢɨɧ-

ɧɨɝɨ ɪɹɞɚ.  

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜɵɲɟ ɡɚɜɢɫɢɦɨɫɬɟɣ ɫɥɟɞɭɟɬ, ɱɬɨ ɨɰɟɧɤɚ ɩɨɤɚɡɚɬɟɥɟɣ 

ɧɚɞɟɠɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɪɭɱɧɨɝɨ ɫɱɟɬɚ ɩɪɨɛɥɟɦɚɬɢɱɧɚ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɧɚ ɮɚɤɭɥɶɬɟ-

ɬɟ ЭɅА ɂɎ ɆȽɌɍ ȽА ɫɮɨɪɦɢɪɨɜɚɧ ɚɜɬɨɪɫɤɢɣ ɩɚɤɟɬ ɞɥɹ ЭȼɆ, ɩɪɟɞɧɚɡɧɚɱɟɧ-

ɧɵɣ, ɜ ɬɨɦ ɱɢɫɥɟ, ɞɥɹ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ. ɉɚ-

ɤɟɬ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɨɥɨɱɟɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɟ 

windows-ɩɪɢɥɨɠɟɧɢɟ, ɚɞɚɩɬɢɪɨɜɚɧɧɨɟ ɤ ɬɢɩɨɜɵɦ ɉЭȼɆ.   

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɨɛɨɥɨɱɤɢ ɞɨɫɬɭɩɧɵ ɱɟɪɟɡ ɝɨɥɨɜɧɨɟ ɢɟɪɚɪɯɢɱɟɫɤɨɟ ɦɟɧɸ 

(ɪɢɫ. 1). ɂɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɝɨɥɨɜɧɨɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦ ɩɚɧɟɥɹɦ ɢ 

ɢɯ ɞɢɡɚɣɧ, ɤɚɤ ɢ ɧɚ ɜɫɟɯ ɩɪɨɝɪɚɦɦɧɵɯ ɪɟɫɭɪɫɚɯ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɧɚ ɮɚɤɭɥɶɬɟ-

ɬɟ, − ɬɢɩɨɜɵɟ; ɨɧɢ ɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨ ɨɩɢɫɚɧɵ ɜ ДЧɨɤɨɣ, 2016]. ɉɪɢɦɟɪɵ ɪɚɛɨɬɵ 

ɫ ɨɬɞɟɥɶɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦɢ ɨɛɨɥɨɱɤɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɧɟɩɚɪɚɦɟɬɪɢ-

ɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɨɰɟɧɢɜɚɬɶ ɧɚɞɟɠɧɨɫɬɶ ɨɛɴɟɤɬɨɜ ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2…6. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɜɜɨɞɢɬɶɫɹ ɜ ɨɞɢɧɨɱɧɵɟ ɩɨɥɹ ɢ ɜ ɨɤɧɚ ɬɚɛɥɢɰ ɫ ɤɥɚ-

ɜɢɚɬɭɪɵ. Ⱦɥɹ ɬɚɛɥɢɱɧɵɯ ɞɚɧɧɵɯ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɚɥɶɬɟɪɧɚɬɢɜɧɚɹ ɡɚɝɪɭɡɤɢ ɩɪɟɞ-

ɜɚɪɢɬɟɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɱɢɫɥɨɜɵɯ ɮɚɣɥɨɜ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɬɚɛɥɢɱ-

ɧɵɯ ɞɚɧɧɵɯ – 500 ɡɧɚɱɟɧɢɣ ɜ ɫɬɪɨɤɟ. ɇɚɛɪɚɧɧɵɟ ɫ ɤɥɚɜɢɚɬɭɪɵ (ɢɥɢ ɡɚɝɪɭɠɟɧ-

ɧɵɟ ɢɡ ɮɚɣɥɚ) ɞɚɧɧɵɟ, ɩɨɫɥɟ ɢɯ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɦɨɝɭɬ ɛɵɬɶ ɡɚɩɢɫɚɧɵ ɜ ɮɚɣɥ 

ɱɢɫɥɨɜɵɯ ɞɚɧɧɵɯ. Ɉɬɞɟɥɶɧɵɟ ɞɚɧɧɵɟ ɜɜɨɞɹɬɫɹ ɩɭɬɟɦ ɜɵɛɨɪɚ ɢɡ ɫɩɢɫɤɚ ɡɧɚɱɟ-

ɧɢɣ ɢɥɢ ɜɚɪɢɚɧɬɨɜ. Ɂɚɩɭɫɤ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɨɛɨɥɨɱɤɢ ɧɚ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ 

ɩɭɬɟɦ ɚɤɬɢɜɚɰɢɢ ɤɭɪɫɨɪɨɦ ɤɧɨɩɤɢ ɫ ɡɟɥɟɧɨɣ ɫɬɪɟɥɤɨɣ, ɪɚɫɩɨɥɚɝɚɟɦɨɣ ɜ ɥɟɜɨɦ 

ɜɟɪɯɧɟɦ ɭɝɥɭ ɝɪɭɩɩɵ «ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ» (ɪɢɫ. 2). 



 

Ɋɢɫ. 1. Ƚɨɥɨɜɧɚɹ ɩɚɧɟɥɶ ɩɚɤɟɬɚ Ɉɩɬɢɦɢɫɬ  

(ɪɚɡɜɟɪɧɭɬɚ ɝɪɭɩɩɚ «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ») 

 

 

Ɋɢɫ. 2. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ  

«Ɉɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɟ ɰɟɧɡɭɪɢɪɨɜɚɧɧɵɦ ɞɚɧɧɵɦ» 

 



 

Ɋɢɫ. 3. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɉɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɞɧɨɤɪɚɬɧɨ  

ɰɟɧɡɭɪɢɪɨɜɚɧɧɵɦ ɞɚɧɧɵɦ» 

 

 

Ɋɢɫ. 4. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɉɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɦɧɨɝɨɤɪɚɬɧɨ  

ɰɟɧɡɭɪɢɪɨɜɚɧɧɵɦ ɞɚɧɧɵɦ» 

 



ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɢ ɨɤɨɧɱɚɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨ-

ɫɬɢ ɜɵɜɨɞɹɬɫɹ: ɜ ɩɨɥɹ ɟɞɢɧɢɱɧɵɯ ɞɚɧɧɵɯ; ɜ ɨɤɧɚ ɬɚɛɥɢɱɧɵɯ ɞɚɧɧɵɯ, ɜ ɜɢɞɟ 

ɝɪɚɮɢɤɨɜ ɢ ɞɢɚɝɪɚɦɦ (ɪɢɫ. 2). 

Ɉɞɧɨɣ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɹɜɥɹɟɬɫɹ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɧɠɢɪɨɜɚɧɢɹ ɬɚɛɥɢɱɧɵɯ ɞɚɧɧɵɯ ɜ ɩɨɪɹɞɤɟ ɢɯ ɧɟ ɭɛɵɜɚɧɢɹ. ȼ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɨɥɨɱɤɚɯ ɪɭɬɢɧɧɵɟ ɩɪɨɰɟɞɭɪɵ ɪɚɧɠɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɜɵ-

ɩɨɥɧɹɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɨɥɨɱɟɤ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɩɚɤɟɬ 

Ɉɩɬɢɦɢɫɬ, ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɜ ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɡɚɤɥɚɞɤɢ «ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧ-

ɬɚɥɶɧɨɣ ɨɛɨɥɨɱɤɟ», ɜ ɤɨɬɨɪɭɸ ɩɪɢ ɚɤɬɢɜɚɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɝɪɭɠɚɟɬɫɹ ɫɨɨɬ-

ɜɟɬɫɬɜɭɸɳɢɣ ɫɩɪɚɜɨɱɧɵɣ ɦɚɬɟɪɢɚɥ. ɋɩɪɚɜɤɢ ɫɨɞɟɪɠɚɬ: ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨ-

ɜɟɪɤɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɫɫɵɥɤɢ ɧɚ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɟ (ɬɟ-

ɫɬɨɜɵɟ) ɱɢɫɥɨɜɵɟ ɞɚɧɧɵɟ, ɩɨɤɚɡɚɧɢɹ ɤ ɩɪɢɦɟɧɟɧɢɸ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɦɟɪɵ ɪɟ-

ɲɟɧɢɹ ɡɚɞɚɱ, ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɤɨɪɪɟɤɬɧɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶ-

ɬɚɬɨɜ. 

ɇɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ 

ɨɛɨɥɨɱɟɤ ɞɨɫɬɢɝɚɸɬɫɹ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɞɪɭɝɢɯ ɢɧɫɬɪɭ-

ɦɟɧɬɨɜ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɩɚɤɟɬ Ɉɩɬɢɦɢɫɬ. ɇɚɩɪɢɦɟɪ, ɩɟɪɟɞ ɨɰɟɧɤɨɣ ɧɚɞɟɠɧɨɫɬɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɩɨɥɧɢɬɶ ɮɢɥɶɬɪɚɰɢɸ ɧɚɤɨɩɥɟɧɧɵɯ ɞɚɧɧɵɯ, ɦɧɨɝɨɚɫɩɟɤɬɧɭɸ 

ɨɰɟɧɤɭ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚ ɜɵɛɪɨɫɵ, ɭɞɚɥɟɧɢɟ ɨɛɧɚɪɭɠɟɧɧɵɯ ɜɵɛɪɨ-

ɫɨɜ ɢ ɦɚɪɝɢɧɚɥɨɜ. 



 

Ɋɢɫ. 5. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɉɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ  

ɨɛɴɟɤɬɨɜ ɩɨ ɰɟɧɡɭɪɢɪɨɜɚɧɧɵɦ ɞɚɧɧɵɦ» 

 

Ȼɢɛɥɢɨɝɪɚɮɢчеɫɤɢɣ ɫɩɢɫɨɤ 

1. ɇɚɞɟɠɧɨɫɬɶ ɜ ɬɟɯɧɢɤɟ. Ɇɟɬɨɞɵ ɨɰɟɧɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɰɟɧɡɭɪɢɪɨɜɚɧɧɵɦ 

ɜɵɛɨɪɤɚɦ. ȽɈɋɌ 27.504-84. Ɇ.: ɂɡɞ. Ƚɨɫɫɬɚɧɞɚɪɬ ɋɋɋɊ. 44 ɫ. 

2. Ɉɞɚɪɟɟɜ В. А. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
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