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ɎȽȻɇɍ Ɏɇɐ «ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɩɬɢɰɟɜɨɞɫɬɜɚ» Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ, 
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ɋɜɟɬ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɷɥɟɦɟɧɬɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɤɚɡɵɜɚɸɳɢɯ 
ɜɥɢɹɧɢɟ ɧɚ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɩɬɢɰɵ. Ɉɧ ɹɜɥɹɟɬɫɹ 
ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɫɢɧɯɪɨɧɢɡɚɬɨɪɨɦ ɛɨɥɶɲɢɧɫɬɜɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɢɬɦɨɜ ɨɪɝɚɧɢɡɦɚ ɢ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɬɢɰɟɜɨɞɫɬɜɟ ɤɚɤ ɮɚɤɬɨɪ, ɪɟɝɭɥɢɪɭɸɳɢɣ ɪɨɫɬ ɢ ɩɨɥɨɜɨɟ ɪɚɡɜɢɬɢɟ 
ɦɨɥɨɞɧɹɤɚ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɩɬɢɰɵ. ɉɨɹɜɥɟɧɢɟ ɫɜɟɬɨɞɢɨɞɨɜ, ɤɚɤ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ, 
ɩɨɡɜɨɥɢɥɨ ɤɚɱɟɫɬɜɟɧɧɨ ɭɥɭɱɲɢɬɶ ɩɪɢɧɰɢɩɵ ɢ ɫɩɨɫɨɛɵ ɨɫɜɟɳɟɧɢɹ ɜ ɩɬɢɰɟɜɨɞɫɬɜɟ, 
ɨɛɟɫɩɟɱɢɬɶ ɧɟ ɬɨɥɶɤɨ ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɧɨ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɢɬɶ ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɬɢɰɵ. Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɢɫɬɟɦ ɫɜɟɬɨɞɢɨɞɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɨɤɪɚɳɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɥɚɦɩɚɦɢ ɧɚɤɚɥɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 10-12 ɪɚɡ, ɚ ɫ 
ɥɸɦɢɧɟɫɰɟɧɬɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɫɜɟɬɚ – 3 ɪɚɡɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɧɢɠɟɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ (ɞɨ 50 ȼ) ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɣ ɭɪɨɜɟɧɶ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɢ 
ɩɬɢɰɵ, ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɨɫɜɟɳɟɧɢɟ ɤɚɠɞɨɣ ɤɥɟɬɤɢ. 
ɋɨɜɪɟɦɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɜɟɬɨɜɵɦ ɩɨɬɨɤɨɦ ɫɜɟɬɢɥɶɧɢɤɨɜ ɧɚ ɨɫɧɨɜɟ ɲɢɪɨɬɧɨ-
ɢɦɩɭɥɶɫɧɨɣ ɦɨɞɭɥɹɰɢɢ (ШɂɆ) ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɪɟɠɢɦɵ ɩɪɟɪɵɜɢɫɬɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜ ɩɬɢɱɧɢɤɟ. 
ɂɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ Ɏɇɐ «ȼɇɂɌɂɉ ɊȺɇ», ɩɨɡɜɨɥɹɸɬ ɝɨɜɨɪɢɬɶ ɨ 
ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɜɥɢɹɧɢɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɢɫɬɟɦ ɨɫɜɟɳɟɧɢɹ ɧɚ 
ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɬɢɰɵ ɢ ɭɥɭɱɲɟɧɢɢ ɭɫɥɨɜɢɣ ɟɟ ɫɨɞɟɪɠɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚ 
ɫɱɟɬ ɭɩɪɚɜɥɟɧɢɹ ɬɚɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɜɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɤɚɤ ɰɜɟɬɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
(ɞɥɢɧɚ ɜɨɥɧɵ). ɇɚɤɨɩɥɟɧɧɵɟ ɞɚɧɧɵɟ ɢ ɨɩɵɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɢɫɬɟɦ 
ɨɫɜɟɳɟɧɢɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɪɟɛɭɸɬ ɨɛɨɛɳɟɧɢɹ, ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɢ ɚɧɚɥɢɡɚ, ɚ 
ɪɟɡɭɥɶɬɚɬɨɦ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɫɬɚɧɟɬ ɫɨɜɪɟɦɟɧɧɚɹ ɤɨɧɰɟɩɰɢɹ ɨɫɜɟɳɟɧɢɹ ɜ ɩɬɢɰɟɜɨɞɫɬɜɟ, 
ɤɚɤ ɫɢɫɬɟɦɚ ɜɡɝɥɹɞɨɜ, ɩɨɥɨɠɟɧɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɩɨɡɜɨɥɹɸɳɚɹ ɦɚɤɫɢɦɚɥɶɧɨ 
ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɟɟ ɫɜɟɬɨɞɢɨɞɧɨɟ ɨɫɜɟɳɟɧɢɟ ɢ ɨɩɪɟɞɟɥɢɬɶ ɩɭɬɢ 
ɟɝɨ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɜɟɬɨɞɢɨɞɧɵɟ ɢɫɬɨɱɧɢɤɢ ɫɜɟɬɚ, ɫɜɟɬɨɞɢɨɞɧɵɟ ɫɢɫɬɟɦɵ ɨɫɜɟɳɟɧɢɹ, 
ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ, ɨɫɜɟɳɟɧɧɨɫɬɶ, ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɫɜɟɳɟɧɢɹ, ɰɜɟɬɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, 
ɞɥɢɧɚ ɜɨɥɧɵ ɢɡɥɭɱɟɧɢɹ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɫɪɨɤ ɫɥɭɠɛɵ ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɫɜɟɬɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɫɜɟɳɟɧɧɨɫɬɢ. 
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Light is one of the most important environmental elements, which has an impact on the health and physiological state of poultry. It is all purpose synchronizer of the most organism biologic cycles and it is used in poultry keeping as the factor, which regulates poultry productivity, growth and sexual maturation of growing birds. Actually almost all new build construction poultry houses are equipped with LED lighting systems, and in present poultry houses incandescent lamps and fluorescent light sources are substituted for LED lamps as soon as possible. Appearance of LEDs as light sources let improve lighting concepts and methods in poultry keeping in a good quality, provide not only raising of light equipment energy efficiency but also improvement of poultry zootechnical indexes significantly. Operation experience of LED light systems shows that electricity consumption reduces to 10-12 times in comparison with incandescent lamps, and with fluorescent light sources – to 3 times. Usage of lower supply voltage of LED lamps (up to 50 Volt) helps to provide whole new electrical safety level of operating personnel and poultry, gives an opportunity to use individual lighting of each cage. Modern management of lamps luminous flux on the basis of pulse-width modulation of supply voltage provides an opportunity to make the best use of modern regimes of intermittent light in 
poultry houses. Studies, carried out in Federal Scientific Center “All-Russian Research and 
Technological Poultry Institute”, make it possible to state about positive effect of LED light systems usage on poultry zootechnical indexes and improvement of poultry keeping conditions, also with the help of control of such light radiation parameters as colour temperature (wavelength). Currently accumulated data and experience of using of LED light systems need generalizing and analysis. This process is resulted in modern conception of lighting in poultry keeping as the system of views, aspects and recommendations, which allows to use present LED lighting to maximum effect and define the way of further development.  Key words: LED light sources, LED light systems, luminous flux, illumination, uniformity of illumination, colour temperature, emission wavelength, reliability and operational life of lighting equipment, lighting technical calculation of illumination.  

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɜɧɨɜɶ ɜɨɡɜɨɞɢɦɵɟ 
ɩɬɢɱɧɢɤɢ ɨɛɨɪɭɞɭɸɬɫɹ ɫɜɟɬɨɞɢɨɞɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɨɫɜɟɳɟɧɢɹ, ɚ ɜ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɢ ɩɟɪɜɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɦɟɧɹɸɬɫɹ ɥɚɦɩɵ ɧɚɤɚɥɢɜɚɧɢɹ ɢ ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ 
ɢɫɬɨɱɧɢɤɢ ɫɜɟɬɚ ɧɚ ɫɜɟɬɨɞɢɨɞɧɵɟ ɫɜɟɬɢɥɶɧɢɤɢ [1-3]. 

Ɉɫɧɨɜɨɣ ɬɚɤɨɣ ɤɨɧɰɟɩɰɢɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɜɵɛɨɪ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɭɜɟɥɢɱɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɧɚɞɟɠɧɨɫɬɢ ɢ ɫɪɨɤɚ 
ɫɥɭɠɛɵ, ɭɥɭɱɲɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɨɨɬɟɯɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɬɢɰɵ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ. 1). Кɨɪɪɟɥɢɪɨɜɚɧɧɨɣ ɰɜɟɬɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ (КЦɌ) ɢ ɞɥɢɧɵ ɜɨɥɧɵ 
(Дȼ) ɢɡɥɭɱɟɧɢя ɫɜɟɬɨɞɢɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ. ɄɐɌ – ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɢɡɥɭɱɟɧɢɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɩɬɢɰɟɜɨɞɫɬɜɟ, ɫɜɟɬɨɞɢɨɞɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɛɟɥɨɝɨ ɫɜɟɬɚ, ɚ Ⱦȼ – ɦɨɧɨɯɪɨɦɧɵɯ ɫɜɟɬɨɞɢɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ ɰɜɟɬɚ 
(ɤɪɚɫɧɨɝɨ, ɡɟɥɟɧɨɝɨ, ɫɢɧɟɝɨ ɢ ɞɪ.). ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɫɜɟɱɟɧɢɟ ɛɟɥɵɦ ɫɜɟɬɨɦ 
ɛɨɥɶɲɢɧɫɬɜɨ ɫɨɜɪɟɦɟɧɧɵɯ ɫɜɟɬɨɞɢɨɞɨɜ ɩɪɢɨɛɪɟɬɚɟɬ ɫ ɩɨɦɨɳɶɸ ɥɸɦɢɧɨɮɨɪɚ, 
ɧɚɧɟɫɟɧɧɨɝɨ ɩɨɜɟɪɯ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɤɪɢɫɬɚɥɥɚ, ɢɡɥɭɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɥɟɠɢɬ ɜ 
ɨɛɥɚɫɬɢ ɫɢɧɟɝɨ ɰɜɟɬɚ [4,5].  

ɂɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɜɟɬɨɞɢɨɞɨɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɧɢ ɞɟɥɹɬɫɹ ɧɚ ɝɪɭɩɩɵ 
ɩɨ ɰɜɟɬɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɧɚɡɵɜɚɟɦɵɟ «bin» ɢɥɢ «rank». Ʉɚɤ ɩɪɚɜɢɥɨ, ɄɌɐ 
ɜɵɩɭɫɤɚɟɦɨɣ ɩɚɪɬɢɢ ɫɜɟɬɨɞɢɨɞɨɜ, ɚ ɡɧɚɱɢɬ ɢ ɫɜɟɬɨɞɢɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ ɜ 
ɩɬɢɱɧɢɤɟ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɜ ɩɪɟɞɟɥɚɯ, ɧɚɩɪɢɦɟɪ, 2800-
3200 Ʉ ɞɥɹ ɬɟɩɥɨɝɨ ɛɟɥɨɝɨ ɰɜɟɬɚ ɫɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɟɦ 3000 Ʉ, 3800-4200 Ʉ ɞɥɹ 
ɧɟɣɬɪɚɥɶɧɨɝɨ ɛɟɥɨɝɨ 4000 Ʉ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 4800-5200 Ʉ ɞɥɹ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ 
5000 Ʉ ɯɨɥɨɞɧɨɝɨ ɛɟɥɨɝɨ ɢ ɦɨɠɟɬ ɪɚɡɥɢɱɚɬɶɫɹ ɞɥɹ ɪɚɡɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. 

Ⱦɥɹ ɦɨɧɨɯɪɨɦɧɵɯ ɫɜɟɬɨɞɢɨɞɨɜ ɫɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɢɯ ɫɩɟɤɬɪ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡɥɭɱɟɧɢɟ ɧɚ ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɧɨɣ Ⱦȼ, ɱɬɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɨɬɥɢɱɚɟɬ 
ɢɯ ɨɬ ɰɜɟɬɧɵɯ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ, ɝɞɟ ɫɩɟɤɬɪ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɢɡɥɭɱɟɧɢɟ ɢ ɞɪɭɝɢɯ ɜɢɞɢɦɵɯ Ⱦȼ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɨɳɭɳɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɰɜɟɬɚ 
ɞɨɫɬɢɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɸɦɢɧɨɮɨɪɨɜ, ɩɪɟɨɛɪɚɡɭɸɳɢɯ ɨɫɧɨɜɧɭɸ ɷɧɟɪɝɢɸ 
ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ Ⱦȼ ɢɡɥɭɱɟɧɢɹ, ɩɪɟɨɛɥɚɞɚɸɳɭɸ ɜ ɨɛɳɟɦ ɫɩɟɤɬɪɟ.  
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ɋɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɡɪɟɧɢɹ ɩɬɢɰɵ – ɢɯ ɞɢɚɩɚɡɨɧ Ⱦȼ ɜɢɞɢɦɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɲɢɪɟ ɱɟɥɨɜɟɱɟɫɤɨɝɨ, ɚ ɜ ɟɝɨ ɧɢɠɧɟɣ ɱɚɫɬɢ (ɫɢɧɢɣ ɰɜɟɬ) ɢ ɜɟɪɯɧɟɣ 
(ɤɪɚɫɧɵɣ ɰɜɟɬ) ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɪɟɧɢɹ ɜɵɲɟ [6].  

Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɄɐɌ ɫɜɟɬɨɞɢɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ 
ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ [7]. ȼ ɨɛɳɟɦ 
ɫɥɭɱɚɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɩɥɨɝɨ ɛɟɥɨɝɨ ɰɜɟɬɚ (3000 Ʉ). Ɉɞɧɚɤɨ 
ɬɚɤɠɟ ɫɥɟɞɭɟɬ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɢ ɧɚ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɤɪɨɫɫɚ ɩɬɢɰɵ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɭɱɟɧɚ ɢ ɩɨɞɬɜɟɪɠɞɟɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɧɟɫɤɨɥɶɤɢɯ ɡɧɚɱɟɧɢɣ ɄɐɌ ɢ/ɢɥɢ Ⱦȼ ɢɡɥɭɱɟɧɢɹ ɫɜɟɬɨɞɢɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ ɜ 
ɩɟɪɢɨɞ ɫɨɞɟɪɠɚɧɢɹ ɩɬɢɰɵ, ɟɟ ɢɡɦɟɧɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɫɨɜɦɟɫɬɧɨ ɫ ɭɪɨɜɧɟɦ 
ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɟɞɢɧɵɣ ɦɟɯɚɧɢɡɦ ɜɥɢɹɧɢɹ ɧɚ ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɩɬɢɰɵ ɜ ɪɟɠɢɦɟ ɩɪɟɪɵɜɢɫɬɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɬɢɱɧɢɤɚ [8]. 

Ʉɨɦɩɚɧɢɹ «ɌȿɏɇɈɋȼȿɌ ȽɊɍɉɉ», ɨɛɥɚɞɚɟɬ ɬɟɯɧɨɥɨɝɢɹɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ 
ɩɪɨɢɡɜɨɞɢɬɶ ɫɢɫɬɟɦɵ ɨɫɜɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɢɫɬɨɱɧɢɤɢ ɫɜɟɬɚ ɩɨ ɡɚɞɚɧɧɨɣ 
ɩɪɨɝɪɚɦɦɟ ɢɡɦɟɧɹɸɬ ɧɟ ɬɨɥɶɤɨ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ, ɧɨ ɢ ɄɐɌ (ɞɥɢɧɭ ɜɨɥɧɵ) 
ɢɡɥɭɱɟɧɢɹ. 2). ɍɪɨɜɟɧɶ ɨɫɜɟщɟɧɧɨɫɬɢ. Ȼɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɦɟɫɬɨ, ɝɞɟ 
ɨɧɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɜɵɪɚɳɢɜɚɧɢɸ 
ɩɬɢɰɵ. ȼ ɬɨɠɟ ɜɪɟɦɹ ɪɟɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɨɫɜɟɳɟɧɧɨɫɬɢ ɜ ɧɚɱɚɥɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɞɨɥɠɧɨ ɭɱɢɬɵɜɚɬɶ ɞɟɝɪɚɞɚɰɢɸ (ɩɨɬɟɪɸ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ) ɫɜɟɬɨɞɢɨɞɨɜ ɫ 
ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ, ɫɧɢɠɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɜɟɬɨɩɪɨɩɭɫɤɚɧɢɹ ɤɨɪɩɭɫɚ 
ɫɜɟɬɢɥɶɧɢɤɨɜ, ɜɥɢɹɧɢɟ ɢɯ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɵɥɢ ɜ ɩɨɦɟɳɟɧɢɢ. Ʉɚɤ 
ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ, ɞɟɝɪɚɞɚɰɢɹ ɫɜɟɬɨɞɢɨɞɨɜ ɩɪɢ ɩɥɚɧɢɪɭɟɦɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 
ɬɟɱɟɧɢɟ 6-7 ɥɟɬ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɫɜɟɬɨɞɢɨɞɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɫɨɫɬɚɜɢɬ 10-15% ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ. Ɍɚɤɨɣ ɠɟ ɡɚɩɚɫ ɛɭɞɟɬ 
ɧɭɠɟɧ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɫɜɟɬɢɥɶɧɢɤɨɜ ɢ ɩɬɢɱɧɢɤɚ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɨɛɳɟɟ ɩɪɟɜɵɲɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɫɜɟɳɟɧɧɨɫɬɢ ɜ ɩɬɢɱɧɢɤɟ ɜ 
ɧɚɱɚɥɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ 25-30%. 3). Ɋɚɜɧɨɦɟɪɧɨɫɬɶ ɨɫɜɟщɟɧɢя. Ɉɛɟɫɩɟɱɟɧɢɟ ɨɞɢɧɚɤɨɜɨɝɨ ɭɪɨɜɧɹ 
ɨɫɜɟɳɟɧɧɨɫɬɢ ɜ ɬɪɟɛɭɟɦɵɯ ɦɟɫɬɚɯ ɩɬɢɱɧɢɤɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ 
ɫɨɡɞɚɧɢɹ ɪɚɜɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɜɫɟɝɨ ɩɨɝɨɥɨɜɶɹ ɩɬɢɰɵ ɢ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɡɚɜɢɫɢɬ 
ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ, ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ [9]. ȼɚɠɧɵɦ ɮɚɤɬɨɪɨɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɪɚɜɧɨɦɟɪɧɨɫɬɶ 
ɨɫɜɟɳɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɤɪɢɜɚɹ ɫɢɥɵ ɫɜɟɬɚ (Ʉɋɋ) ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɩɨɤɚɡɵɜɚɸɳɚɹ ɤɚɤ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢɯ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ. 
Ȼɨɥɶɲɢɧɫɬɜɨ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɫɢɫɬɟɦ ɫɜɟɬɨɞɢɨɞɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɥɹ 
ɩɬɢɰɟɜɨɞɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬ ɜ ɫɨɫɬɚɜɟ ɫɜɟɬɢɥɶɧɢɤɨɜ ɫɜɟɬɨɞɢɨɞɵ SMD (Surface Mount Devices), ɥɟɝɤɨ ɦɨɧɬɢɪɭɟɦɵɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɚɥɸɦɢɧɢɟɜɨɣ ɩɥɚɬɵ ɢ 
ɢɦɟɸɳɢɟ Ʉɋɋ ɫ ɭɝɥɨɦ ɩɨɥɨɜɢɧɧɨɣ ɹɪɤɨɫɬɢ ɪɚɜɧɨɣ 120º-140º. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ Ɏɇɐ «ȼɇɂɌɂɉ» ɊȺɇ ɢ ɤɨɦɩɚɧɢɹ «ɌȿɏɇɈɋȼȿɌ 
ȽɊɍɉɉ» ɩɪɨɜɨɞɹɬ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɨɩɬɢɦɚɥɶɧɨɣ Ʉɋɋ 
ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ ɞɥɹ ɤɥɟɬɨɱɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɬɢɰɵ, ɟɝɨ ɰɟɥɶɸ 
ɹɜɥɹɟɬɫɹ ɭɥɭɱɲɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɨɫɜɟɳɟɧɢɹ ɦɧɨɝɨɹɪɭɫɧɵɯ ɤɥɟɬɨɱɧɵɯ 
ɛɚɬɚɪɟɣ.  

ɉɨɪɹɞɨɤ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ ɪɚɡɥɢɱɚɟɬɫɹ 
ɞɥɹ ɧɚɩɨɥɶɧɨɝɨ ɢ ɤɥɟɬɨɱɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɬɢɰɵ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ 
ɩɪɚɤɬɢɤɚ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨɣ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɨɫɜɟɳɟɧɢɹ ɩɪɢ ɧɚɩɨɥɶɧɨɦ 
ɫɨɞɟɪɠɚɧɢɢ ɩɬɢɰɵ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɜɟɫɚ ɨɬ 2,5 ɞɨ 3,5 ɦɟɬɪɚ ɧɚ ɨɞɢɧ ɫɜɟɬɨɞɢɨɞɧɵɣ 
ɫɜɟɬɢɥɶɧɢɤ ɞɨɥɠɧɨ ɩɪɢɯɨɞɢɬɶɫɹ ɨɬ 10 ɞɨ 20 ɦ² ɩɥɨɳɚɞɢ ɨɫɜɟɳɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
ɉɪɢ ɷɬɨɦ ɬɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ ɞɨɫɬɢɝɚɟɬɫɹ ɜɵɛɨɪɨɦ ɦɨɳɧɨɫɬɢ 
ɫɜɟɬɢɥɶɧɢɤɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɧɚɱɟɧɢɟɦ ɢ ɟɝɨ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ. ɇɚ ɪɢɫ. 1 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɜɚ ɜɚɪɢɚɧɬɚ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ɪɚɡɥɢɱɧɵɦɢ ɩɨ 
ɦɨɳɧɨɫɬɢ ɫɜɟɬɢɥɶɧɢɤɚɦɢ. ɋɩɪɚɜɚ – ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɩɨɥɨɜɢɧɵ ɩɬɢɱɧɢɤɚ 
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ɢɫɩɨɥɶɡɭɸɬɫɹ 2 ɥɢɧɢɢ ɨɫɜɟɳɟɧɢɹ ɩɨ 28 ɫɜɟɬɢɥɶɧɢɤɨɜ ɦɨɳɧɨɫɬɶɸ 14 ȼɬ, ɫɥɟɜɚ – 3 
ɥɢɧɢɢ ɨɫɜɟɳɟɧɢɹ ɩɨ 37 ɫɜɟɬɢɥɶɧɢɤɨɜ ɦɨɳɧɨɫɬɶɸ 7 ȼɬ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɦɟɧɟɟ ɦɨɳɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ ɢ 3 ɥɢɧɢɣ ɨɫɜɟɳɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɫɬɶ 
ɨɫɜɟɳɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɥɭɱɲɟ. ȼ ɬɨɠɟ ɜɪɟɦɹ, ɫɬɨɢɦɨɫɬɶ ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵɲɟ ɧɚ 10-15%.  

Ɋɢɫɭɧɨɤ 1 – ɋɜɟɬɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɥɹ ɤɨɪɩɭɫɚ ɧɚɩɨɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ 
ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɫɬɚɞɚ ɫ ɧɟɨɛɯɨɞɢɦɵɦ ɭɪɨɜɧɟɦ ɨɫɜɟɳɟɧɧɨɫɬɢ 100 ɥɤ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
2 ɥɢɧɢɣ ɩɨ 28 ɫɜɟɬɢɥɶɧɢɤɨɜ ɋɇ575-14-24-Ɍ ɦɨɳɧɨɫɬɶɸ 14 ȼɬ ɜ ɤɚɠɞɨɣ (ɫɥɟɜɚ) ɥɢɛɨ 3 

ɥɢɧɢɣ ɨɫɜɟɳɟɧɢɹ ɩɨ 37 ɫɜɟɬɢɥɶɧɢɤɨɜ ɋɇ375-7-12Ɍ ɦɨɳɧɨɫɬɶɸ 7 ȼɬ (ɫɩɪɚɜɚ)  
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɥɟɬɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɬɢɱɧɢɤɟ ɪɚɡɦɟɳɟɧɢɟ 

ɫɜɟɬɨɞɢɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ ɜɨɡɦɨɠɧɨ ɬɪɟɦɹ ɨɫɧɨɜɧɵɦɢ ɫɩɨɫɨɛɚɦɢ [10]: 
– ɬɪɚɞɢɰɢɨɧɧɵɣ ɫɩɨɫɨɛ ɪɚɡɦɟɳɟɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ ɜ ɩɪɨɯɨɞɚɯ ɦɟɠɞɭ 

ɤɥɟɬɨɱɧɵɦɢ ɛɚɬɚɪɟɹɦɢ; 
– ɥɨɤɚɥɶɧɵɣ ɫɩɨɫɨɛ ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɚɥɨɦɨɳɧɵɯ ɫɜɟɬɨɞɢɨɞɧɵɯ 

ɫɜɟɬɢɥɶɧɢɤɨɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɤɚɠɞɨɣ ɤɥɟɬɤɟ ɫ ɩɬɢɰɟɣ ɨɪɝɚɧɢɡɭɟɬɫɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɨɫɜɟɳɟɧɢɟ; 

– ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɫɩɨɫɨɛ, ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɬɪɚɞɢɰɢɨɧɧɨɦɭ 
ɫɩɨɫɨɛɭ ɪɚɡɦɟɳɟɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ ɜ ɩɪɨɯɨɞɚɯ ɦɟɠɞɭ ɛɚɬɚɪɟɹɦɢ, ɱɚɫɬɶ ɤɥɟɬɨɤ 
(ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚ ɧɢɠɧɢɯ ɹɪɭɫɚɯ ɤɥɟɬɨɱɧɵɯ ɛɚɬɚɪɟɣ) ɨɛɨɪɭɞɭɟɬɫɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɫɜɟɬɨɞɢɨɞɧɵɦɢ ɫɜɟɬɢɥɶɧɢɤɚɦɢ. 

Ʌɨɤɚɥɶɧɵɣ ɫɩɨɫɨɛ ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɨɞɢɧɚɤɨɜɨɝɨ ɫɜɟɬɨɜɨɝɨ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɤɥɟɬɤɚɯ ɧɚ ɪɚɡɧɵɯ ɹɪɭɫɚɯ, ɧɨ ɞɥɹ ɟɝɨ 
ɪɟɚɥɢɡɚɰɢɢ, ɧɚɩɪɢɦɟɪ, ɜ ɩɬɢɱɧɢɤɟ ɪɚɡɦɟɪɚɦɢ 18ɯ96 ɦɟɬɪɨɜ ɫ ɱɟɬɵɪɟɯɴɹɪɭɫɧɵɦ 
ɤɥɟɬɨɱɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɰɵɩɥɹɬ-ɛɪɨɣɥɟɪɨɜ ɢ ɫɨɞɟɪɠɚɧɢɹ 
ɤɭɪ-ɧɟɫɭɲɟɤ ɩɨɧɚɞɨɛɢɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɜɵɲɟ 1700 ɢ 5000 ɫɜɟɬɢɥɶɧɢɤɨɜ. 

ɋɟɝɨɞɧɹ ɩɪɚɤɬɢɱɟɫɤɢ ɤɚɠɞɵɣ ɤɨɦɩɥɟɤɬ ɤɥɟɬɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɜɵɪɚɳɢɜɚɧɢɹ ɰɵɩɥɹɬ-ɛɪɨɣɥɟɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɥɨɤɚɥɶɧɵɦ ɫɜɟɬɨɞɢɨɞɧɵɦ 
ɨɫɜɟɳɟɧɢɟɦ, ɚ ɤɥɟɬɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɨɞɟɪɠɚɧɢɹ ɤɭɪ-ɧɟɫɭɲɟɤ ɫ ɧɢɦ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ. 

Ʌɨɤɚɥɶɧɨɟ ɨɫɜɟɳɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɫɥɭɱɚɹɯ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɪɦɭɲɟɤ ɢ ɩɨɢɥɨɤ ɜɧɭɬɪɢ ɤɥɟɬɤɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɜɧɭɬɪɢ 
ɤɥɟɬɤɢ ɬɨɥɶɤɨ ɩɨɢɥɨɤ, ɟɫɥɢ ɜ ɧɟɟ ɫɚɠɚɸɬɫɹ ɰɵɩɥɹɬɚ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɥɨɤɚɥɶɧɨɝɨ ɫɜɟɬɨɞɢɨɞɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬɫɹ ɩɚɞɟɠ ɜ 
ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɜɵɪɚɳɢɜɚɧɢɹ ɩɬɢɰɵ, ɨɧɚ ɛɵɫɬɪɟɟ ɧɚɛɢɪɚɟɬ ɠɢɜɭɸ ɦɚɫɫɭ ɢ 
ɦɟɧɶɲɟ ɩɨɞɜɟɪɠɟɧɚ ɫɬɪɟɫɫɭ. 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɜɟɬɢɥɶɧɢɤɨɜ ɩɪɢ ɬɪɚɞɢɰɢɨɧɧɨɦ ɫɩɨɫɨɛɟ ɪɚɡɦɟɳɟɧɢɹ 
ɫɜɟɬɢɥɶɧɢɤɨɜ ɜɵɲɟ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɪɨɫɬɚ ɢ ɜ ɭɞɚɥɟɧɢɢ ɨɬ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɟɣ 
ɤɥɟɬɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ ɫ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɟɬɢ 220 ȼ, 
ɨɫɨɛɟɧɧɨ ɜ ɩɟɪɢɨɞ ɦɨɣɤɢ ɢ ɫɚɧɢɬɚɪɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɩɬɢɱɧɢɤɚɯ. 



Ве̭тн̛к а̬̐а̬но̜ наук̛, ϭ;94Ϳ, Фе̬̏аль ϮϬϮϮ DOI: 10.17238/issn2587-666X.2022.1.45 

49 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ ɩɪɟɞɩɢɫɵɜɚɸɬ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɜɟɬɢɥɶɧɢɤɨɜ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 2,5-3,5 ɦɟɬɪɚ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ɉɪɢ ɷɬɨɦ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɫɜɟɳɟɧɢɹ 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɧɟɞɨɩɭɫɬɢɦɨ ɧɢɡɤɨɦ ɭɪɨɜɧɟ, ɚ ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɫɜɟɬɢɥɶɧɢɤɨɜ ɫ ɰɟɥɶɸ ɟɟ ɩɨɜɵɲɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɜɵɝɨɞɧɨɦɭ 
ɪɚɫɯɨɞɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɥɚɦɩ ɧɚɤɚɥɢɜɚɧɢɹ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ 
ɫɨɡɞɚɧɢɹ ɬɪɟɛɭɟɦɵɯ ɧɢɡɤɢɯ ɭɪɨɜɧɟɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɧɚɞɟɠɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɜɵɦ ɩɨɬɨɤɨɦ ɤɨɦɩɚɤɬɧɵɯ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥɚɦɩ.  

ȼ ɫɥɭɱɚɟ ɤɥɟɬɨɱɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɬɚɞɚ ɹɢɱɧɵɯ ɤɭɪ 
ɧɨɪɦɚɬɢɜɧɵɟ ɭɪɨɜɧɢ ɨɫɜɟɳɟɧɧɨɫɬɢ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 10 ɥɤ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɟɬɨɞɢɨɞɧɵɟ ɢɫɬɨɱɧɢɤɢ ɫɜɟɬɚ ɦɨɳɧɨɫɬɶɸ ɨɬ 2 ȼɬ ɩɪɢ 
ɬɪɚɞɢɰɢɨɧɧɨɦ ɫɩɨɫɨɛɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ ɜ ɩɪɨɯɨɞɟ ɦɟɠɞɭ 
ɤɥɟɬɨɱɧɵɦɢ ɛɚɬɚɪɟɹɦɢ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ 1,5 
ɦɟɬɪɨɜ ɞɥɹ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɭɥɭɱɲɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɨɫɜɟɳɟɧɢɹ (ɪɢɫ. 2). 

 
Ɋɢɫɭɧɨɤ 2 – Ɋɚɡɧɨɫɬɶ ɡɧɚɱɟɧɢɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ɩɨɞ ɫɜɟɬɢɥɶɧɢɤɨɦ ɢ ɦɟɠɞɭ 

ɫɜɟɬɨɞɢɨɞɧɵɦɢ ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɧɚ ɜɵɫɨɬɟ 3 ɦ ɨɬ ɩɨɥɚ ɩɨ ɹɪɭɫɚɦ ɤɥɟɬɨɱɧɵɯ 
ɛɚɬɚɪɟɣ ɩɬɢɱɧɢɤɚ ɞɥɹ ɫɨɞɟɪɠɚɧɢɹ ɤɭɪ-ɧɟɫɭɲɟɤ, ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ 

ɫɜɟɬɢɥɶɧɢɤɚɦɢ 1,5 ɢ 3 ɦɟɬɪɚ ɢ ɫɪɟɞɧɟɣ ɨɫɜɟɳɟɧɧɨɫɬɢ 10 ɥɤ  
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɜɟɳɟɧɢɹ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɦɨɥɨɞɧɹɤɚ ɜ 

ɤɥɟɬɨɱɧɵɯ ɛɚɬɚɪɟɹɯ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ ɡɚɞɚɧɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ 40-
60 ɥɤ ɧɟ ɬɨɥɶɤɨ ɧɚ ɤɨɪɦɨɜɨɦ ɮɪɨɧɬɟ, ɧɨ ɢ ɜɧɭɬɪɢ ɤɚɠɞɨɣ ɤɥɟɬɤɢ, ɨɫɨɛɟɧɧɨ ɧɚ 
ɩɨɢɥɤɚɯ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɫɜɟɬɨɜɨɝɨ ɦɢɤɪɨɤɥɢɦɚɬɚ ɰɵɩɥɹɬɚɦ, ɤɚɤ 
ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ, ɭɠɟ ɧɚɱɢɧɚɹ ɫ ɱɟɬɵɪɟɯɴɹɪɭɫɧɨɣ ɤɥɟɬɤɢ ɢ ɛɨɥɟɟ, ɩɪɢ 
ɬɪɚɞɢɰɢɨɧɧɨɦ ɫɩɨɫɨɛɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ ɜ ɨɞɧɭ ɥɢɧɢɸ 
ɧɟɞɨɫɬɚɬɨɱɧɨ. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɨɫɜɟɳɟɧɧɨɫɬɶ ɜɧɭɬɪɢ ɤɥɟɬɤɢ ɢ ɧɚ ɩɨɢɥɤɚɯ ɫ 
ɱɟɬɜɟɪɬɨɝɨ ɹɪɭɫɚ ɫɜɟɪɯɭ ɢ ɧɢɠɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɦ ɢ ɜɟɞɟɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ 
ɭɯɭɞɲɟɧɢɸ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɨɫɜɟɳɟɧɢɹ ɩɨ ɹɪɭɫɚɦ. ɍɥɭɱɲɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨɫɬɢ 
ɨɫɜɟɳɟɧɢɹ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɥɢɛɨ ɨɩɭɫɤɚɧɢɟɦ ɫɜɟɬɢɥɶɧɢɤɨɜ ɧɚ 
ɦɨɧɬɚɠɧɨɣ ɰɟɩɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɜɵɲɟ, ɞɨ ɫɟɪɟɞɢɧɵ ɜɵɫɨɬɵ ɤɥɟɬɨɱɧɨɣ ɛɚɬɚɪɟɢ, ɥɢɛɨ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɥɨɤɚɥɶɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɧɚ ɧɢɠɧɢɯ ɹɪɭɫɚɯ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɩɨɫɨɛ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɜɟɳɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ – ɨɛɳɟɟ ɨɫɜɟɳɟɧɢɟ 
ɨɪɝɚɧɢɡɭɟɬɫɹ ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɩɨɫɨɛɨɦ ɜ ɩɪɨɯɨɞɚɯ ɦɟɠɞɭ ɛɚɬɚɪɟɹɦɢ, ɚ ɧɢɠɧɢɟ 
ɹɪɭɫɚ, ɥɢɛɨ ɬɟ, ɜ ɤɨɬɨɪɵɟ ɢɡɧɚɱɚɥɶɧɨ ɫɚɠɚɸɬɫɹ ɰɵɩɥɹɬɚ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɨɛɨɪɭɞɭɸɬɫɹ ɥɨɤɚɥɶɧɵɦ ɨɫɜɟɳɟɧɢɟɦ. ɉɪɢ ɷɬɨɦ ɫɜɟɬɢɥɶɧɢɤɢ ɦɨɝɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ 
ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɥɟɬɤɢ ɧɚ ɤɪɚɸ ɫɨ ɫɬɨɪɨɧɵ ɩɪɨɯɨɞɚ ɦɟɠɞɭ ɤɥɟɬɨɱɧɵɦɢ ɛɚɬɚɪɟɹɦɢ, 
ɤɚɤ ɧɚ ɩɬɢɰɟɮɚɛɪɢɤɟ «ɄɂɇȿШȿɆɋɄȺə» ɂɜɚɧɨɜɫɤɨɣ ɨɛɥɚɫɬɢ (ɪɢɫ. 3 ɫɥɟɜɚ). 

ɋɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɨɞɧɨɝɨ ɫɜɟɬɢɥɶɧɢɤɚ ɧɚ ɞɜɟ ɤɥɟɬɤɢ (ɪɢɫ. 3 ɫɩɪɚɜɚ). 
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Ɋɢɫɭɧɨɤ 3 – Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɫɩɨɫɨɛ ɨɫɜɟɳɟɧɢɹ ɤɥɟɬɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɫɨɞɟɪɠɚɧɢɹ ɪɟɦɨɧɬɧɨɝɨ ɦɨɥɨɞɧɹɤɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɜɟɬɢɥɶɧɢɤɢ ɥɨɤɚɥɶɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 
ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɤɪɚɸ ɤɥɟɬɤɢ ɫɨ ɫɬɨɪɨɧɵ ɩɪɨɯɨɞɚ ɦɟɠɞɭ ɛɚɬɚɪɟɹɦɢ (ɫɥɟɜɚ) ɢ ɦɟɠɞɭ 

ɞɜɭɦɹ ɤɥɟɬɨɱɧɵɦɢ ɨɬɫɟɤɚɦɢ  4). ɍɩɪɚɜɥɟɧɢɟ ɫɜɟɬɨɜɵɦ ɩɨɬɨɤɨɦ ɫɜɟɬɢɥɶɧɢɤɨɜ ɢ ɪɟɚɥɢɡɚɰɢя 
ɫɨɜɪɟɦɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɩɪɟɪɵɜɢɫɬɨɝɨ ɨɫɜɟщɟɧɢя ɜ ɩɬɢɱɧɢɤɟ.  

ɍɩɪɚɜɥɹɬɶ ɫɜɟɬɨɜɵɦ ɩɨɬɨɤɨɦ ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ, ɚ ɡɧɚɱɢɬ ɢ ɨɫɜɟɳɟɧɧɨɫɬɶɸ 
ɜ ɩɨɦɟɳɟɧɢɢ, ɝɞɟ ɨɧɢ ɭɫɬɚɧɨɜɥɟɧɵ, ɦɨɠɧɨ ɞɜɭɦɹ ɨɫɧɨɜɧɵɦɢ ɫɩɨɫɨɛɚɦɢ: 

– ɢɡɦɟɧɟɧɢɟɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɫɜɟɬɨɞɢɨɞɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɩɪɚɜɥɹɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫ ɡɚɞɚɧɧɨɣ ɝɪɚɞɚɰɢɟɣ;  

– ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɦɨɞɭɥɹɰɢɢ (ШɂɆ) ɪɚɛɨɱɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɩɢɬɚɧɢɹ ɫɜɟɬɨɞɢɨɞɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɭɩɪɚɜɥɟɧɢɹ ɨɫɜɟɳɟɧɧɨɫɬɶɸ ɜ 
ɩɬɢɱɧɢɤɚɯ ɹɜɥɹɟɬɫɹ ШɂɆ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɨɣ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, 
ɧɚɞɟɠɧɨɫɬɶ, ɫɧɢɡɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɞɢɨɞɧɵɦ 
ɨɫɜɟɳɟɧɢɟɦ, ɚ ɬɚɤɠɟ ɩɨɜɵɫɢɬɶ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɢɡɤɨɝɨ ɞɨ 
50 ȼ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ШɂɆ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜ ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɢɫɬɟɦɚɯ ɨɫɜɟɳɟɧɢɹ ɧɚ ɛɨɥɟɟ ɱɟɦ 90% ɩɬɢɰɟɜɨɞɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ Ɋɨɫɫɢɢ ɢ ɛɥɢɠɧɟɝɨ ɡɚɪɭɛɟɠɶɹ. 5). ɉɭɥɶɫɚɰɢя ɨɫɜɟщɟɧɧɨɫɬɢ ɜ ɩɬɢɱɧɢɤɟ. ɍɫɥɨɜɢɟɦ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɜɵɦ ɩɨɬɨɤɨɦ ɢ ɞɪɭɝɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɜɟɬɨɞɢɨɞɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ШɂɆ ɢɯ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɞɥɹ 
ɤɨɬɨɪɨɣ ɯɚɪɚɤɬɟɪɟɧ ɦɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɭɥɶɫɚɰɢɢ (ɦɟɪɰɚɧɢɹ) 
ɨɫɜɟɳɟɧɧɨɫɬɢ 100% ɢ ɱɚɫɬɨɬɚ ɢɡɦɟɧɟɧɢɹ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ Ƚɰ ɞɨ ɧɟɫɤɨɥɶɤɢɯ 
ɤȽɰ. Ⱦɥɹ ɜɵɯɨɞɹɳɢɯ ɢɡ ɨɛɪɚɳɟɧɢɹ, ɧɨ ɜɫɟ ɟɳɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɬɢɱɧɢɤɚɯ ɥɚɦɩɚɯ 
ɧɚɤɚɥɢɜɚɧɢɹ ɢ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ, ɩɭɥɶɫɚɰɢɢ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ 
ɞɨɫɬɢɝɚɸɬ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɭɥɶɫɚɰɢɢ 50% ɫ ɱɚɫɬɨɬɨɣ ɨɬ 100 Ƚɰ ɞɨ 
ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ ɤȽɰ. ȼ ɩɬɢɱɧɢɤɚɯ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɬɢ ɢɫɬɨɱɧɢɤɢ ɫɜɟɬɚ, ɤɭɪɢɰɚ 
ɢ ɱɟɥɨɜɟɤ, ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɟɟ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ, ɧɚɯɨɞɹɬɫɹ ɜ ɨɞɢɧɚɤɨɜɨɦ ɫɜɟɬɨɜɨɦ ɦɢɤɪɨɤɥɢɦɚɬɟ. ɉɨɷɬɨɦɭ 
ɜɥɢɹɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɫɜɟɳɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɭɥɶɫɚɰɢɢ ɨɫɜɟɳɟɧɧɨɫɬɢ, ɧɚ 
ɩɬɢɰɟɜɨɞɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɡɨɨɬɟɯɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɬɢɰɵ, ɧɨ ɢ ɫɨɬɪɭɞɧɢɤɨɜ, ɩɪɨɜɨɞɹɳɢɯ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ ɜɧɭɬɪɢ ɩɬɢɱɧɢɤɚ. 

Ⱥɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɩɭɥɶɫɚɰɢɢ ɨɫɜɟɳɟɧɧɨɫɬɢ ɧɚ ɩɬɢɰɭ ɜ 
ɭɫɥɨɜɢɹɯ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɬɢɱɧɢɤɨɜ ɧɨɫɢɬ ɪɚɡɧɨɩɥɚɧɨɜɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɦɨɠɟɬ ɜɥɢɹɬɶ ɧɚ ɟɟ ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ [11]. Ⱦɨɦɚɲɧɹɹ ɤɭɪɢɰɚ ɞɨɜɨɥɶɧɨ 
ɱɚɫɬɨ ɜɵɫɬɭɩɚɟɬ ɤɚɤ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɨɪɝɚɧɢɡɦ ɜ ɪɚɡɥɢɱɧɵɯ ɛɢɨɦɟɞɢɰɢɧɫɤɢɯ, 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɩɨɜɟɞɟɧɱɟɫɤɢɯ ɨɩɵɬɚɯ, ɚ ɟɟ ɡɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɞɨɫɬɚɬɨɱɧɨ 
ɢɡɭɱɟɧɚ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɜ ɰɟɥɹɯ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɪɨɝɨɜɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ 
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ɩɭɥɶɫɚɰɢɢ ɨɫɜɟɳɟɧɧɨɫɬɢ ɞɥɹ ɩɬɢɰɵ ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɚɧɚɥɢɡɟ ɩɨɜɟɞɟɧɱɟɫɤɨɣ 
ɪɟɚɤɰɢɢ ɰɵɩɥɹɬ ɢ ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ, ɢ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɪɚɜɧɢɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ 
ɫ ɪɟɚɤɰɢɟɣ ɱɟɥɨɜɟɤɚ ɧɚ ɚɧɚɥɨɝɢɱɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. Ɋɚɡɜɢɬɢɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɫɢɫɬɟɦ ɫɜɟɬɨɞɢɨɞɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜ ɩɬɢɰɟɜɨɞɫɬɜɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɢɯ ɫ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɫɧɢɠɚɸɳɢɦɢ ɞɨ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ 
ɩɭɥɶɫɚɰɢɢ ɨɫɜɟɳɟɧɧɨɫɬɢ ɧɚ ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɬɢɰɵ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ Ɏɇɐ «ȼɇɂɌɂɉ» ɊȺɇ ɫ ɤɨɦɩɚɧɢɟɣ «ɌȿɏɇɈɋȼȿɌ 
ȽɊɍɉɉ» ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɥɢɹɧɢɟ ɧɚ ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɬɢɰɵ ɨɬɫɭɬɫɬɜɭɸɬ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ШɂɆ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɜɵɦ ɩɨɬɨɤɨɦ ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ 
ɫ ɱɚɫɬɨɬɨɣ ɢɡɦɟɧɟɧɢɹ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɨɥɟɟ 488 Ƚɰ. 6). Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɫɜɟщɟɧɢя ɜ ɩɬɢɱɧɢɤɟ ɩɪɢ 
ɧɢɡɤɨɜɨɥɶɬɧɨɦ ɩɢɬɚɧɢɢ ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ ɫ ɩɢɬɚɧɢɟɦ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ  
ɧɨɦɢɧɚɥɨɦ ɞɨ 50 ȼ ɜ ɨɬɥɢɱɢɟ ɨɬ ɥɚɦɩ ɧɚɤɚɥɢɜɚɧɢɹ ɢ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ 
ɫɜɟɬɢɥɶɧɢɤɨɜ, ɬɪɟɛɭɸɳɢɯ ɩɢɬɚɧɢɹ ɨɬ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ȼ, 
ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɢ, ɨɫɨɛɟɧɧɨ, ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɦɨɣɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɬɢɱɧɢɤɚɯ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɜɩɟɪɜɵɟ ɞɚɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɨɫɜɟɳɟɧɢɟ ɤɚɠɞɨɣ 
ɤɥɟɬɤɢ ɫ ɩɬɢɰɟɣ, ɨɛɟɫɩɟɱɢɜ ɨɞɢɧɚɤɨɜɵɣ ɫɜɟɬɨɜɨɣ ɦɢɤɪɨɤɥɢɦɚɬ ɞɥɹ ɜɫɟɝɨ 
ɩɨɝɨɥɨɜɶɹ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɟɬ ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 

Ɉɞɧɚɤɨ ɫɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɦɭ 
ɜɨɡɪɚɫɬɚɧɢɸ ɪɚɛɨɱɟɝɨ ɬɨɤɚ ɜ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɫɜɟɬɨɞɢɨɞɧɵɯ 
ɫɜɟɬɢɥɶɧɢɤɨɜ ɢ ɭɜɟɥɢɱɟɧɢɸ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ [12, 13]. ɉɨɤɚɡɚɬɟɥɟɦ ɷɬɨɝɨ 
ɹɜɥɹɸɬɫɹ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ 
ɜɵɪɚɠɟɧɧɵɟ ɜ ɪɚɡɥɢɱɢɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɜɟɬɢɥɶɧɢɤɚɯ ɩɨ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ 
ɨɬ ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɧɟɝɨ. Ɍɚɤ ɤɚɤ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ 
ɫɜɟɬɨɞɢɨɞɨɜ ɡɚɜɢɫɢɬ ɨɬ ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɧɢɯ ɬɨɤɚ, ɚ ɨɧ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɢɦɟɟɬ 
ɧɟɥɢɧɟɣɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɯɨɞɟ ɫɜɟɬɢɥɶɧɢɤɚ, ɬɨ ɜ ɩɬɢɱɧɢɤɚɯ, 
ɞɥɢɧɚ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ, ɚ ɬɨ ɢ ɫɨɬɟɧ ɦɟɬɪɨɜ, 
ɨɫɜɟɳɟɧɧɨɫɬɶ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ. ȼɫɟ ɷɬɨ ɤɪɚɣɧɟ ɧɟɝɚɬɢɜɧɨ 
ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɡɨɨɬɟɯɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɹɯ, ɬɚɤ ɤɚɤ ɫɜɟɬɨɜɨɣ ɦɢɤɪɨɤɥɢɦɚɬ ɞɥɹ 
ɩɬɢɰɵ ɫɨɜɟɪɲɟɧɧɨ ɨɬɥɢɱɚɟɬɫɹ ɜ ɪɚɡɧɵɯ ɦɟɫɬɚɯ ɩɬɢɱɧɢɤɚ ɢɥɢ ɜ ɤɥɟɬɤɚɯ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ ɬɨɤɚ ɜ ɤɚɠɞɨɦ ɧɢɡɤɨɜɨɥɶɬɧɨɦ ɫɜɟɬɨɞɢɨɞɧɨɦ 
ɫɜɟɬɢɥɶɧɢɤɟ, ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɤɚɛɟɥɟɣ ɫɟɱɟɧɢɟɦ ɦɟɞɧɵɯ ɠɢɥ ɞɨ 2,5 ɦɦ² 
ɜɤɥɸɱɢɬɟɥɶɧɨ, ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɫɜɟɳɟɧɢɹ ɩɪɢ ɜɵɫɨɤɨɦ 
ɤɥɚɫɫɟ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɩɬɢɱɧɢɤɚɯ ɞɥɢɧɨɣ ɞɨ 120 ɦɟɬɪɨɜ ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɜɧɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɬɢɰɟɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɬ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɫɨɯɪɚɧɹɬɶ 
ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɫɜɟɳɟɧɢɹ ɢ ɩɪɢ ɛɨ́ɥɶɲɢɯ ɪɚɡɦɟɪɚɯ ɤɨɪɩɭɫɨɜ ɫ ɩɬɢɰɟɣ. 

Ʌɢɧɟɣɧɵɣ ɫɬɚɛɢɥɢɡɚɬɨɪ ɬɨɤɚ ɜ ɫɜɟɬɨɞɢɨɞɧɵɯ ɫɜɟɬɢɥɶɧɢɤɚɯ ɪɚɛɨɱɢɦ 
ɧɚɩɪɹɠɟɧɢɟɦ 48 ȼ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɬɢɱɧɢɤɚɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ 
ɪɚɡɦɟɪɨɜ (ɞɥɢɧɨɣ ɞɨ 96 ɦɟɬɪɨɜ) ɤɚɛɟɥɶ ɫ ɦɟɧɶɲɢɦ ɫɟɱɟɧɢɟɦ ɠɢɥ, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ ɫɬɨɢɦɨɫɬɶ ɫɢɫɬɟɦ ɫɜɟɬɨɞɢɨɞɧɨɝɨ ɨɫɜɟɳɟɧɢɹ. ɋɩɟɤɬɪ 
ɢɡɥɭɱɟɧɢɹ ɫɜɟɬɨɞɢɨɞɨɜ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɢɯ ɪɚɛɨɬɵ ɢ 
ɫɬɚɛɢɥɢɡɚɰɢɹ ɬɨɤɚ ɜ ɤɚɠɞɨɦ ɫɜɟɬɢɥɶɧɢɤɟ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɢɬɶ ɨɞɢɧɚɤɨɜɵɟ 
ɨɩɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɫɟɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ ɜ ɩɬɢɱɧɢɤɟ. ɋɥɟɞɭɟɬ ɬɚɤɠɟ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɬɚɛɢɥɢɡɚɬɨɪ ɬɨɤɚ ɜ ɫɜɟɬɨɞɢɨɞɧɵɯ ɦɨɞɭɥɹɯ ɜɵɩɨɥɧɹɟɬ ɜ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɞɟɥɚɯ ɢ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ ɫɜɟɬɨɞɢɨɞɨɜ ɨɬ ɩɪɟɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɟɪɟɝɪɟɜɚ. 7). Нɚɞɟɠɧɨɫɬɶ ɢ ɫɪɨɤ ɫɥɭɠɛɵ ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя. Ʉɚɤ 
ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ, ɛɟɡɨɬɤɚɡɧɚɹ ɪɚɛɨɬɚ ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɬɢɱɧɢɤɚɯ 
ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɧɚɞɟɠɧɨɫɬɢ ɦɟɫɬ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɨɞɤɥɸɱɟɧɢɹ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɫɜɟɬɢɥɶɧɢɤɨɜ ɢ ɛɥɨɤɨɜ ɫɨɩɪɹɠɟɧɢɹ, ɝɞɟ 
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ɧɚɯɨɞɹɬɫɹ ɛɥɨɤɢ ɩɢɬɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɫɜɟɳɟɧɢɟɦ, ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ IP-65 
ɩɨ ȽɈɋɌ 14254-2015 (IEC 60529:2013). ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɤɥɚɫɫ 
ɡɚɳɢɬɵ ɨɛɨɥɨɱɤɚɦɢ ɧɚɱɢɧɚɹ ɫ IP-67 ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɨɝɪɭɠɟɧɢɟ ɢɡɞɟɥɢɹ ɜ ɜɨɞɭ, ɧɟ 
ɨɛɹɡɵɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɨɛɟɫɩɟɱɢɜɚɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɫɬɪɭɣ 
ɜɨɞɵ, ɱɬɨ ɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɦɨɣɤɟ. Ʉɨɦɦɭɬɚɰɢɨɧɧɵɟ ɤɨɪɨɛɤɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫ ɤɥɚɫɫɨɦ IP ɧɟ ɦɟɧɟɟ 56 ɫ ɝɟɪɦɟɬɢɱɧɵɦɢ ɜɜɨɞɚɦɢ ɞɥɹ ɤɚɛɟɥɹ (ɛɟɡ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɚɥɶɧɢɤɨɜ). Ʉɚɛɟɥɶɧɨ-ɩɪɨɜɨɞɧɢɤɨɜɚɹ ɩɪɨɞɭɤɰɢɹ ɞɨɥɠɧɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ (ɧɟ Ɍɍ) ɢ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɫɟɪɬɢɮɢɤɚɬ. ȼɫɟ ɫɨɟɞɢɧɟɧɢɹ ɜ ɲɤɚɮɚɯ ɢ ɛɥɨɤɚɯ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɢɬɚɧɢɹ 
ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɬɚɰɢɨɧɚɪɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɤɥɟɦɦɧɵɯ ɡɚɠɢɦɨɜ ɫ 
ɩɨɞɩɪɭɠɢɧɟɧɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ, ɧɚ ɜɯɨɞɚɯ ɢ ɜɵɯɨɞɚɯ ɜɫɟɯ ɛɥɨɤɨɜ ɩɢɬɚɧɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫ ɨɬɤɥɸɱɟɧɢɟɦ ɩɨ ɬɨɤɭ. 
ȼɧɭɬɪɟɧɧɹɹ ɤɨɦɦɭɬɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɲɤɚɮɚɯ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɩɨ 
ȽɈɋɌ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɛɟɥɶ-ɤɚɧɚɥɨɜ ɞɥɹ ɩɪɨɜɨɞɨɜ. Ⱦɥɹ ɤɨɦɦɭɬɚɰɢɢ ɩɪɨɜɨɞɨɜ 
ɜ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɤɨɪɨɛɤɚɯ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɥɟɦɦɵ WAGO ɢɥɢ ɢɯ ɚɧɚɥɨɝɢ.  

Ɂɚɤɥɸɱɟɧɢɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɣ ɤɨɧɰɟɩɰɢɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɞɢɨɞɨɜ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ ɜ ɫɢɫɬɟɦɚɯ ɨɫɜɟɳɟɧɢɹ 
ɞɥɹ ɩɬɢɰɟɜɨɞɫɬɜɚ ɭɠɟ ɫɟɣɱɚɫ ɩɨɡɜɨɥɹɟɬ ɩɨɞɧɹɬɶ ɧɚ ɧɨɜɵɣ ɭɪɨɜɟɧɶ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɢɫɬɟɦ ɨɫɜɟɳɟɧɢɹ ɢ ɢɦɟɟɬ ɩɨɬɟɧɰɢɚɥ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ.  

ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɜɟɬɨɞɢɨɞɨɜ ɭɠɟ ɜ ɫɥɟɞɭɸɳɟɦ ɝɨɞɭ ɦɨɠɟɬ ɜɨɡɪɚɫɬɢ 
ɧɚ 20-30%, ɚ ɦɨɞɢɮɢɤɚɰɢɢ ɤɨɪɩɭɫɨɜ ɫɜɟɬɨɞɢɨɞɨɜ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɜɚɬɶ 
ɫɜɟɬɢɥɶɧɢɤɢ ɪɚɡɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɮɨɪɦɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɫɜɟɬɨɜɨɝɨ ɩɨɥɹ ɜ ɩɬɢɱɧɢɤɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ, ɜ ɬɨɦ ɱɢɫɥɟ, ɢ ɭɜɟɥɢɱɟɧɢɟ 
ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ.  

Ɋɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɜɵɦ ɩɨɬɨɤɨɦ ɫɜɟɬɨɞɢɨɞɨɜ ɩɨɡɜɨɥɹɟɬ ɧɟ 
ɬɨɥɶɤɨ ɷɮɮɟɤɬɢɜɧɨ ɭɩɪɚɜɥɹɬɶ ɬɚɤɢɦ ɩɚɪɚɦɟɬɪɨɦ ɤɚɤ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ, ɧɨ ɢ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɪɨɝɪɚɦɦɚɯ ɨɫɜɟɳɟɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɡɦɟɧɟɧɢɟ 
ɫɩɟɤɬɪɚ (ɰɜɟɬɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ) ɢɡɥɭɱɟɧɢɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ ɩɬɢɰɵ. 

ɋɨɜɪɟɦɟɧɧɨɟ ɪɚɡɜɢɬɢɟ ɫɜɟɬɨɞɢɨɞɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ 
ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɨɫɜɟɳɟɧɢɹ, ɢɫɤɥɸɱɢɜ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɩɭɥɶɫɚɰɢɣ 
ɨɫɜɟɳɟɧɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ ɥɚɦɩ ɧɚɤɚɥɢɜɚɧɢɹ ɢ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥɚɦɩ ɡɚ 
ɫɱɟɬ ɞɨɫɬɢɠɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɭɪɨɜɧɟɣ ɱɚɫɬɨɬɵ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɭɥɶɫɚɰɢɣ. 

Ɉɬɫɭɬɫɬɜɢɟ ɜ ɫɩɟɤɬɪɟ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɢ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ 
ɞɟɥɚɟɬ ɫɜɟɬɨɞɢɨɞɧɵɟ ɢɫɬɨɱɧɢɤɢ ɫɜɟɬɚ ɛɨɥɟɟ ɛɟɡɨɩɚɫɧɵɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɩɨɹɜɥɟɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɥɸɦɢɧɨɮɨɪɨɜ ɢ ɤɪɢɫɬɚɥɥɨɜ ɫɜɟɬɨɞɢɨɞɨɜ 
ɩɨɡɜɨɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɡɢɬɶ ɢɯ ɫɩɟɤɬɪ ɤ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɫɨɥɧɟɱɧɨɦɭ, ɱɬɨ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɡɨɨɬɟɯɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɹɯ ɩɬɢɰɵ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɨɩɬɢɤɨ–ɜɨɥɨɤɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ 
ɫɜɟɬɨɞɢɨɞɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɤɥɟɬɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɭɠɟ ɫɟɣɱɚɫ 
ɨɛɟɫɩɟɱɢɬɶ ɪɚɜɧɨɦɟɪɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɤɚɠɞɨɣ ɤɥɟɬɤɟ, ɫɨɡɞɚɬɶ ɨɞɢɧɚɤɨɜɵɣ 
ɫɜɟɬɨɜɨɣ ɦɢɤɪɨɤɥɢɦɚɬ ɞɥɹ ɩɬɢɰɵ. 

Ɇɚɥɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɢ ɧɟɛɨɥɶɲɨɟ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ ɫɜɟɬɨɞɢɨɞɨɜ 
ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ ɫɨɡɞɚɜɚɬɶ ɫɢɫɬɟɦɵ ɚɜɬɨɧɨɦɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɫ 
ɢɫɬɨɱɧɢɤɚɦɢ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɢɢ (ɫɨɥɧɟɱɧɵɦɢ ɛɚɬɚɪɟɹɦɢ, ɜɟɬɪɨ- ɢ 
ɜɨɞɨɝɟɧɟɪɚɬɨɪɚɦɢ ɢ ɬ.ɩ.). ɉɪɢ ɷɬɨɦ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɬɚɤɢɯ ɫɢɫɬɟɦ ɫɬɪɟɦɢɬɟɥɶɧɨ 
ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɟ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɢ ɜɧɟɞɪɟɧɢɹ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ.  

ɋɜɟɬɨɞɢɨɞɧɵɟ ɢɫɬɨɱɧɢɤɢ ɫɜɟɬɚ, ɤɨɬɨɪɵɟ ɪɟɜɨɥɸɰɢɨɧɧɵɦ ɨɛɪɚɡɨɦ 
ɢɡɦɟɧɢɥɢ ɬɟɯɧɨɥɨɝɢɢ ɨɫɜɟɳɟɧɢɹ ɜ ɩɬɢɰɟɜɨɞɫɬɜɟ, ɩɪɢɞɹ ɧɚ ɫɦɟɧɭ ɥɚɦɩɚɦ 
ɧɚɤɚɥɢɜɚɧɢɹ ɢ ɥɸɦɢɧɟɫɰɟɧɬɧɵɦ ɥɚɦɩɚɦ, ɢɦɟɸɬ ɛɨɥɶɲɨɣ ɩɨɬɟɧɰɢɚɥ ɪɚɡɜɢɬɢɹ ɜ 
ɛɭɞɭɳɟɦ, ɱɬɨ, ɧɟɫɨɦɧɟɧɧɨ, ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɬɢɰɟɜɨɞɫɬɜɚ ɜ 
ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ. ɍɠɟ ɫɟɣɱɚɫ ɛɨɥɟɟ 70 % ɩɬɢɰɟɜɨɞɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ Ɋɨɫɫɢɢ 
ɢɫɩɨɥɶɡɭɸɬ ɫɜɟɬɨɞɢɨɞɧɨɟ ɨɫɜɟɳɟɧɢɟ, ɢ ɢɯ ɱɢɫɥɨ ɧɟɭɤɥɨɧɧɨ ɪɚɫɬɟɬ. 
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