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ɉɪɟɞɫɬɚɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɢɧɞɭɤɰɢɨɧɧɨɣ 

ɩɚɣɤɢ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɚɤɬɨɜ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧɞɭɤɰɢɨɧɧɵɣ ɝɟɧɟ-
ɪɚɬɨɪ ɫ ɧɚɛɨɪɨɦ ɢɧɞɭɤɬɨɪɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ ɜɨɥɧɨɜɨɞɨɜ, ɭɩɪɚɜɥɹɟɦɵɣ ɨɬ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦ-
ɩɶɸɬɟɪɚ ɩɨ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɩɢɪɨɦɟɬɪɨɜ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɬɟɦɩɟɪɚɬɭɪɭ ɜɛɥɢɡɢ ɡɨɧɵ ɩɚɣɤɢ ɧɚ ɤɚɠɞɨɣ ɢɡ ɫɨ-
ɟɞɢɧɹɟɦɵɯ ɞɟɬɚɥɟɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ ɜ ɡɨɧɟ ɩɚɣɤɢ ɪɚɡɪɚɛɨɬɚ-
ɧɵ ɢ ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ ɤɨɧɫɬɪɭɤɰɢɢ ɢɧɞɭɤɬɨɪɨɜ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɢɛɥɢɠɚɬɶ ɡɨɧɭ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɤ ɡɨɧɟ 
ɩɚɣɤɢ. Ɉɩɪɟɞɟɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɥɧɨɜɨɞɚ ɜ ɢɧɞɭɤɬɨɪɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɜɧɨ-
ɦɟɪɧɨɫɬɶ ɧɚɝɪɟɜɚ ɞɟɬɚɥɟɣ ɢ ɜɵɪɚɜɧɢɜɚɧɢɟ ɢɯ ɬɟɦɩɟɪɚɬɭɪ. Ɋɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɚɜɬɨɦɚɬɢ-
ɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɨɡɜɨɥɹɸɳɟɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɬɚɪɢɪɨɜɤɭ ɩɢɪɨɦɟɬɪɨɜ, ɩɪɨɝɪɚɦɦɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɧɚɝɪɟɜɨɦ ɞɟɬɚɥɟɣ ɢ ɫɬɚɛɢɥɢɡɚɰɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɭɡɤɨɦ ɞɢɚɩɚɡɨɧɟ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ 
ɩɪɢɩɨɹ, ɧɨ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɜɨɥɧɨɜɨɞɚ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɩɚɣɤɢ, ɩɨɜɵ-
ɫɢɬɶ ɤɚɱɟɫɬɜɨ ɜɨɥɧɨɜɨɞɨɜ ɢ ɢɫɤɥɸɱɢɬɶ ɩɪɨɠɨɝɢ. ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɹɡɵɤɟ C++ ɜ ɫɢɫɬɟɦɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Borland C++ Builder 6.0 ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɛɴɟɤɬɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɨɞɯɨɞɚ. Ɋɚɛɨɬɚ ɫ ɚɩ-
ɩɚɪɚɬɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɪɟɚɥɢɡɨɜɚɧɚ ɩɨɫɪɟɞɫɬɜɨɦ COM-ɩɨɪɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ WinApi, ɪɚɛɨɬɚ ɫ ɩɥɚɬɨɣ 
PCI1710 – ɩɨɫɪɟɞɫɬɜɨɦ ɫɬɨɪɨɧɧɟɣ ɛɢɛɥɢɨɬɟɤɢ bdaqctrl.h, ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɣ ɛɟɫɩɥɚɬɧɨ. ɋɢɫɬɟɦɚ ɢɦɟɟɬ ɢɧ-
ɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɣ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɜ ɫɬɢɥɟ ɫɬɚɧɞɚɪɬɧɵɯ Windows-ɩɪɢɥɨɠɟɧɢɣ, ɱɬɨ ɩɨɡɜɨɥɹ-
ɟɬ ɪɚɛɨɬɚɬɶ ɫ ɧɟɣ ɧɟɩɨɞɝɨɬɨɜɥɟɧɧɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ. ȼɢɞɟɨɧɚɛɥɸɞɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɢɫɬɚɧɰɢ-
ɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɦ ɢ ɢɫɤɥɸɱɢɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɩɟɪɚɬɨɪɚ. Ɋɚɡɪɚɛɨɬɚɧ ɛɚɧɤ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɩɚɣɤɢ ɜɨɥɧɨɜɨɞɨɜ, ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɩɚɪɚ-
ɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ. 

 
Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ, ɜɨɥɧɨɜɨɞɧɵɣ ɬɪɚɤɬ, ɢɧɞɭɤɰɢɨɧɧɚɹ ɩɚɣɤɚ, ɛɟɫɤɨɧɬɚɤɬ-

ɧɨɟ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɩɬɢɦɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɢ. 
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Automated technology and specialized equipment for induction soldering of spacecraft aluminum alloy waveguide 

path are presented. The equipment consists of induction generator and the set of inductors for different sizes of 

waveguide path. The equipment is controlled from the industrial computer by the information from pyrometers, which 

control the temperature near soldering zone. As a result of temperature field allocation research, the inductor designs 

are developed and optimized. This allows closing the maximum heating zone to the zone of soldering. The requirements 

for waveguide path positioning precision in the inductor are defined, which provides workpiece heating uniformity and 

its temperature aligning. The automated system software was developed, that provides pyrometers automated 

calibration, workpiece heating control and temperature stabilization in a narrow temperature range – lower than 

waveguide path melting and higher than solder melting. The software product is realized on the C++ language in the 

C++ Builder 6.0 programming system using object-oriented approach. The interface between software and hardware is 

realized by the COM-ports with WinApi, between software and PCI1710-card – by the third-party library bdaqctrl.h, 

which is distributed free of charge. The developed software has intuitively understandable man-machine interface in the 

standard Windows-application style, which allows inexperienced users to work with this system. The usage of this 

software let us to automate soldering process, to raise the waveguide path quality and to avoid of burnings. The video 

control provides the process remote control and electromagnetic impact avoidance. Also the bank of waveguide path 

soldering technological regimes was developed, that provides soldering process registration and documentation. 

 

Keywords: automated control, waveguide path, induction soldering, induction brazing, contactless temperature 

measuring, technology optimization. 

 

ȼɜɟɞɟɧɢɟ. Ɍɨɧɤɨɫɬɟɧɧɵɟ ɬɪɭɛɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɫɟɱɟɧɢɹ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɚɤɬɨɜ ɜ ɪɚɞɢɨɬɟɯɧɢɱɟ-
ɫɤɢɯ ɭɫɬɪɨɣɫɬɜɚɯ ɫɚɧɬɢɦɟɬɪɨɜɨɝɨ ɞɢɚɩɚɡɨɧɚ. ȼ ɚɷɪɨ-
ɤɨɫɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɨɫɧɨɜɧɨɟ ɰɟɥɟɜɨɟ ɧɚ-
ɡɧɚɱɟɧɢɟ ɜɨɥɧɨɜɨɞɧɵɯ ɫɢɫɬɟɦ ɫɨɫɬɨɢɬ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɢ ɟɝɨ ɛɨɪ-
ɬɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɨɣ ɩɪɨ-
ɝɪɚɦɦɨɣ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɣ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɢɤɥɚɯ. 
ɉɪɢ ɫɛɨɪɤɟ ɷɥɟɦɟɧɬɨɜ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɚɤɬɨɜ ɢɡ 

ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɦɚɫɫɨɝɚɛɚ-
ɪɢɬɧɵɦɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɜ  
ɈȺɈ «ɂɋɋ» ɩɪɢɦɟɧɹɟɬɫɹ ɢɧɞɭɤɰɢɨɧɧɚɹ ɩɚɣɤɚ [1]. 

ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɚɣɤɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭ-
ɱɚɬɶ ɩɚɹɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɭɛ ɫ ɬɨɥɳɢ-

ɧɨɣ ɫɬɟɧɤɢ ɨɬ 0,5 ɦɦ ɫ ɛɨɥɟɟ ɦɚɫɫɢɜɧɵɦɢ ɮɥɚɧɰɚɦɢ 

(ɬɨɥɳɢɧɨɣ ɞɨ 7 ɦɦ), ɦɭɮɬɚɦɢ ɢ ɭɝɨɥɤɚɦɢ (ɪɢɫ. 1) [2].  

 

 
 
Ɋɢɫ. 1. ɉɪɢɦɟɪ ɭɱɚɫɬɤɚ ɜɨɥɧɨɜɨɞɧɨ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ-
ɧɨɣ ɫɢɫɬɟɦɵ: ɚ – ɩɪɹɦɨɣ ɷɥɟɦɟɧɬ; ɛ – ɤɪɢɜɨɥɢɧɟɣ-

ɧɵɣ ɷɥɟɦɟɧɬ ɫ ɩɟɪɟɦɟɧɧɵɦ ɪɚɞɢɭɫɨɦ ɤɪɢɜɢɡɧɵ;  

ɜ – ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ ɫ ɩɨɫɬɨɹɧɧɵɦ ɪɚɞɢɭɫɨɦ 

ɤɪɢɜɢɡɧɵ; ɝ – ɫɨɟɞɢɧɢɬɟɥɶɧɚɹ ɦɭɮɬɚ; ɞ – ɮɥɚɧɟɰ;  
 

ɟ – ɝɢɛɤɚɹ ɫɟɤɰɢɹ; ɠ – ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɨɩɨɪɚ 
 

Ɉɞɧɚɤɨ ɪɹɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɬɚɤɢɯ 
ɤɚɤ ɧɢɡɤɚɹ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɧɟɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ, 
ɪɭɱɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɚɣɤɢ, ɫɥɨɠɧɨɫɬɶ, ɚ ɩɨɪɨɣ ɢ ɧɟɜɨɡ-
ɦɨɠɧɨɫɬɶ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɧɚɝɪɟɜɚ ɞɟɬɚɥɟɣ ɢɡ 
ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ, ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɱɟɥɨɜɟɱɟ-

ɫɤɨɝɨ ɮɚɤɬɨɪɚ, ɩɨɫɬɚɜɢɥɢ ɜɨɩɪɨɫ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɦɨɞɟɪɧɢɡɚɰɢɢ ɢɦɟɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ. ɂɧɞɭɤɰɢɨɧɧɚɹ ɩɚɣɤɚ ɬɨɧɤɨ-

ɫɬɟɧɧɵɯ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɚɤɬɨɜ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚ-
ɜɨɜ – ɫɥɨɠɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɨɛɥɚɞɚɸ-

ɳɢɣ ɪɹɞɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ: 

– ɦɚɥɚɹ ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɩɥɚɜɥɟɧɢɹ ɨɞɧɨɝɨ ɢɡ 
ɩɪɢɦɟɧɹɟɦɵɯ ɫɢɥɭɦɢɧɨɜɵɯ ɩɪɢɩɨɟɜ (ɋɜȺɄ12, 

Castolin 190, BrazeTec L88/12) ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟ-
ɧɢɹ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɚɹɟɦɵɯ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɭɛ, 
ɦɭɮɬ ɢ ɮɥɚɧɰɟɜ (ȺȾ31Ɍ1 ȽɈɋɌ 4784), ɩɪɢ ɫɪɟɞɧɟɣ 

ɫɤɨɪɨɫɬɢ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɧɚɝɪɟɜɚ 10–15 °ɋ/ɫ, ɬɪɟɛɭɟɬ 
ɬɨɱɧɨɣ ɨɬɪɚɛɨɬɤɢ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ ɪɟɠɢɦɨɜ ɩɪɨɰɟɫɫɚ ɩɚɣɤɢ [3]; 

– ɜɨɥɧɨɜɨɞɧɚɹ ɬɪɭɛɚ (ɪɢɫ. 1, ɚ, ɛ) ɢ ɮɥɚɧɟɰ  

(ɪɢɫ. 1, ɞ) ɥɢɛɨ ɦɭɮɬɚ (ɪɢɫ. 1, ɝ) ɜ ɩɪɨɰɟɫɫɟ ɧɚɝɪɟɜɚ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɜɟ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ, ɢ ɜɩɥɨɬɶ 
ɞɨ ɦɨɦɟɧɬɚ ɪɚɫɩɥɚɜɥɟɧɢɹ ɩɪɢɩɨɹ ɦɟɠɞɭ ɧɢɦɢ ɩɪɚɤ-
ɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ ɬɟɩɥɨɩɟɪɟɞɚɱɚ ɡɚ ɫɱɟɬ ɬɟɩɥɨɩɪɨ-
ɜɨɞɧɨɫɬɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚɝɪɟɜ ɞɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɩɪɨɢɫɯɨɞɢɬ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ; 

– ɪɚɡɧɨɬɨɥɳɢɧɧɨɫɬɶ ɩɚɹɟɦɵɯ ɢɡɞɟɥɢɣ, ɞɨɩɭɫɤɢ 

ɧɚ ɪɚɡɦɟɪɵ ɩɪɢɦɟɧɹɟɦɵɯ ɨɫɨɛɨ ɬɨɧɤɨɫɬɟɧɧɵɯ ɜɨɥɧɨ-
ɜɨɞɧɵɯ ɬɪɭɛ (ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ ɨɬ 0,5 ɦɦ) ɩɪɢɜɨɞɹɬ  
ɤ ɪɚɡɧɨɫɬɢ ɩɨ ɦɚɫɫɟ ɨɞɧɨɢɦɟɧɧɵɯ ɢɡɞɟɥɢɣ ɞɨ 25 % 

(ɞɥɹ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɭɛ); 

– ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ɜɨɥ-
ɧɨɜɨɞɧɵɯ ɬɪɚɤɬɨɜ ɚɥɸɦɢɧɢɟɜɵɟ ɫɩɥɚɜɵ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟ ɢɡɦɟɧɹɸɬ ɰɜɟɬ ɜ ɩɪɨɰɟɫɫɟ ɧɚɝɪɟɜɚ, ɱɬɨ ɞɟɥɚɟɬ  
ɧɟɜɨɡɦɨɠɧɵɦ ɜɢɡɭɚɥɶɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɧɚɥɢɱɢɟ 
ɥɨɤɚɥɶɧɵɯ ɩɟɪɟɝɪɟɜɨɜ ɩɚɹɟɦɵɯ ɢɡɞɟɥɢɣ ɢ ɨɛɭɫɥɨɜɥɢ-

ɜɚɟɬ ɩɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɩɢɪɨɦɟɬɪɢɢ 

ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɢ 

ɪɟɠɢɦɨɜ ɩɚɣɤɢ; 

– ɢɡ-ɡɚ ɧɟɤɨɬɨɪɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɧɞɭɤɰɢɨɧɧɨɝɨ 
ɧɚɝɪɟɜɚ ɡɨɧɵ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɢɧɞɭɰɢɪɨ-
ɜɚɧɧɵɯ ɜɢɯɪɟɜɵɯ ɬɨɤɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɡɨɧɵ ɧɚɢ-

ɛɨɥɶɲɟɝɨ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɜ ɫɟɱɟɧɢɹɯ ɩɚɹɟɦɵɯ ɷɥɟ-
ɦɟɧɬɨɜ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɚɤɬɨɜ ɧɟ ɫɨɜɩɚɞɚɸɬ ɫ ɡɨɧɚɦɢ 

ɩɚɣɤɢ (ɪɢɫ. 2) [4–7]; 
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– ɪɚɜɧɨɦɟɪɧɵɣ ɧɚɝɪɟɜ ɩɚɹɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɨɛɟɫ-
ɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɨɞɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɨɛɟɧɧɨ ɷɬɨ ɤɚɫɚɟɬɫɹ 
ɮɨɪɦɵ ɢɧɞɭɤɬɨɪɨɜ ɢ ɪɚɛɨɱɟɣ ɱɚɫɬɨɬɵ ɢ ɦɨɳɧɨɫɬɢ 

ɝɟɧɟɪɚɬɨɪɚ [8; 9]. 
 

 
 

Ɋɢɫ. 2. ɇɚɝɪɟɜ ɜɨɥɧɨɜɨɞɧɨɣ ɬɪɭɛɵ ɢ ɮɥɚɧɰɚ.  
Ⱦɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ Q. (107 ȼɬ/ɦ3): 

2, 3 – ɨɛɥɚɫɬɶ ɩɚɣɤɢ; 1, 4 – ɡɨɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ  
ɧɚɝɪɟɜɚ. ɉɥɨɬɧɨɫɬɶ ɬɨɤɚ ɜ ɢɫɫɥɟɞɭɟɦɵɯ ɬɨɱɤɚɯ :  

1 – 5,2 ·107 Ⱥ/ɦ2; 2 – 4,8 ·107 Ⱥ/ɦ2; 3 – 4,7 ·107 Ⱥ/ɦ2;  
 

4 – 5,6 ·107 Ⱥ/ɦ2 
 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɮɚɤɬɨɪɵ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɥɨɠ-

ɧɹɸɬ ɨɬɪɚɛɨɬɤɭ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢɧɞɭɤɰɢɨɧɧɨɣ ɩɚɣɤɢ, ɨɤɚɡɵ-

ɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɫɬɚɛɢɥɶɧɨɫɬɶ ɤɚɱɟɫɬɜɚ ɜɵɩɭɫɤɚɟɦɨɣ 

ɩɪɨɞɭɤɰɢɢ, ɬɪɟɛɭɸɬ ɜɵɫɨɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɡɚɞɟɣɫɬ-
ɜɨɜɚɧɧɨɝɨ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɟɪɫɨɧɚɥɚ. 
Ⱥɧɚɥɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɧ-

ɞɭɤɰɢɨɧɧɨɣ ɩɚɣɤɢ ɜɵɹɜɢɥ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɦɨɞɟɪɧɢɡɚ-
ɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫ-

ɫɨɦ, ɫɢɫɬɟɦɵ ɩɢɪɨɦɟɬɪɢɢ ɢ ɢɧɬɟɝɪɚɰɢɢ ɢɯ ɜ ɟɞɢɧɵɣ 

ɤɨɦɩɥɟɤɫ, ɩɨɡɜɨɥɹɸɳɢɣ ɬɨɱɧɨ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɢ, ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɧɨɫɢɬɶ ɤɨɪɪɟɤɬɢɪɨɜ-
ɤɢ ɜ ɩɪɨɰɟɫɫ ɢɧɞɭɤɰɢɨɧɧɨɣ ɩɚɣɤɢ ɷɥɟɦɟɧɬɨɜ ɜɨɥɧɨ-
ɜɨɞɧɵɯ ɬɪɚɤɬɨɜ. 
ȼ ɰɟɥɨɦ, ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɨɛɨ-

ɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɧɞɭɤɰɢɨɧɧɨɣ ɩɚɣɤɢ ɬɨɧɤɨɫɬɟɧɧɵɯ 
ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɚɤɬɨɜ ɫɜɨɞɢɬɫɹ ɤ ɫɥɟɞɭɸɳɢɦ ɩɭɧɤɬɚɦ: 

1. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɥɨɜɨɣ ɱɚɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɝɟɧɟ-
ɪɚɬɨɪ, ɫɨɝɥɚɫɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɢɧɞɭɤɬɨɪ), ɩɨɡɜɨ-
ɥɹɸɳɟɣ ɜɵɩɨɥɧɹɬɶ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɧɚɝɪɟɜ ɬɨɧ-

ɤɨɫɬɟɧɧɵɯ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɭɛ ɫ ɛɨɥɟɟ ɦɚɫɫɢɜɧɵɦɢ 

ɮɥɚɧɰɚɦɢ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɦɭɮɬɚɦɢ ɢɡ ɚɥɸɦɢɧɢɟ-
ɜɵɯ ɫɩɥɚɜɨɜ.  

2. ɋɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɢɪɨɦɟɬɪɢɢ, 

ɩɨɡɜɨɥɹɸɳɟɣ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɢɡɦɟɧɟɧɢɹ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɧɚ ɧɚɝɪɟɜɚɟɦɵɯ ɨɛɴɟɤɬɚɯ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ 
ɫɩɥɚɜɨɜ. 

3. ɋɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ, ɩɨɡɜɨɥɹɸ-

ɳɟɣ ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɫɥɟɠɟɧɢɟ ɡɚ ɩɪɨɰɟɫ-
ɫɨɦ ɩɚɣɤɢ. 

4. ɋɨɡɞɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɩɥɟɤ-
ɫɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɢɡ-
ɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ, ɩɨɞɚɜɚɟɦɨɣ ɧɚ ɢɧɞɭɤɬɨɪ, ɜ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɨɬ ɩɨɤɚɡɚɧɢɣ ɫɢɫɬɟɦɵ ɩɢɪɨɦɟɬɪɢɢ (ɨɛɪɚɬɧɚɹ 
ɫɜɹɡɶ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ). 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɥɨɜɨɣ ɱɚɫɬɢ ɨɛɨ-

ɪɭɞɨɜɚɧɢɹ. ɋɨɡɞɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨ-
ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɧɞɭɤɰɢɨɧɧɨɣ ɩɚɣɤɢ ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ ɫɢɥɨɜɭɸ ɱɚɫɬɶ ɢ ɫɬɟɧɞ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɶɸ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɬɪɟɛɭɟɦɵɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɧɚɝɪɟɜɚ. ɋɬɪɭɤɬɭɪɧɚɹ 
ɫɯɟɦɚ ɤɨɦɩɥɟɤɫɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3. 

 

 
 

Ɋɢɫ. 3. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɤɨɦɩɥɟɤɫɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɚɣɤɢ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɚɤɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɧɚɝɪɟɜɚ 
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ȼ ɫɨɫɬɚɜ ɫɢɥɨɜɨɣ ɱɚɫɬɢ ɭɫɬɚɧɨɜɤɢ ɋɑɍ-16 ɜɯɨɞɢɬ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɛɟɫɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɣ ɝɟɧɟɪɚɬɨɪ ɫ 
ɪɚɛɨɱɟɣ ɱɚɫɬɨɬɨɣ 66 ɄȽɰ (ȼȻȽ-16), ɦɨɞɟɪɧɢɡɢɪɨɜɚɧ-

ɧɨɟ ɫɨɝɥɚɫɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɋɍ(Ɇ), ɤɨɦɩɥɟɤɬ ɢɧɞɭɤ-
ɬɨɪɨɜ ɫ ɪɚɛɨɱɢɦɢ ɨɤɧɚɦɢ ɪɚɡɥɢɱɧɵɯ ɫɟɱɟɧɢɣ. 

Ɉɫɧɨɜɭ ɫɬɟɧɞɚ ɭɩɪɚɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɩɪɨɦɵɲ-

ɥɟɧɧɵɣ ɤɨɦɩɶɸɬɟɪ IPPC-9171G-07BTO, ɢɦɟɸɳɢɣ 

ɤɨɦɩɚɤɬɧɭɸ, ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɩɨ-
ɡɜɨɥɹɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɜɧɟɲɧɢɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ ɢɧɬɟɪɮɟɣɫ-
ɧɭɸ ɩɥɚɬɭ PCI-1710 ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɡɴɟɦɵ  

RS-232. Ɍɚɤ ɠɟ ɤɨɦɩɶɸɬɟɪ ɨɛɨɪɭɞɨɜɚɧ ɫɟɧɫɨɪɧɵɦ 

ɷɤɪɚɧɨɦ, ɱɬɨ ɞɟɥɚɟɬ ɪɚɛɨɬɭ ɨɩɟɪɚɬɨɪɚ ɛɨɥɟɟ ɭɞɨɛɧɨɣ. 

Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦы ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɢɪɨɦɟɬ-
ɪɢɢ ɢ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ. Ɋɚɧɟɟ ɜ ɈȺɈ «ɂɋɋ», ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɟɡ ɫɢɫɬɟɦ ɨɛɪɚɬɧɨɣ 

ɫɜɹɡɢ ɢ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɢɪɨɦɟɬɪɢɢ, ɫɛɨɪ ɞɚɧɧɵɯ ɨɛ 

ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɥɚɫɬɹɯ ɧɚ-
ɝɪɟɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɩɪɨɢɫɯɨɞɢɥ ɩɪɢ ɩɨɦɨɳɢ ɬɟɪɦɨ-
ɩɚɪ ɏȺ [10]. Ɉɛɪɚɛɨɬɤɚ ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɞɚɧɧɵɯ ɩɪɨ-
ɢɫɯɨɞɢɥɚ ɩɪɢ ɩɨɦɨɳɢ ɛɥɨɤɚ Ⱥɋɍ ɭɫɬɚɧɨɜɤɢ ɩɚɣɤɢ. 

Ɂɚɞɚɱɚ ɨɬɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɫɜɨɞɢɥɚɫɶ ɤ ɨɩɪɟɞɟɥɟ-
ɧɢɸ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɩɚɣɤɢ: 

– ɜɟɥɢɱɢɧɚ ɡɚɡɨɪɨɜ h1, h2, h3 (ɪɢɫ. 4); 

– ɦɨɳɧɨɫɬɶ, ɩɨɞɚɜɚɟɦɚɹ ɧɚ ɢɧɞɭɤɬɨɪ.  
 

 
 

Ɋɢɫ. 4. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɡɚɡɨɪɵ ɦɟɠɞɭ ɢɧɞɭɤɬɨɪɨɦ  

ɢ ɜɨɥɧɨɜɨɞɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɪɢ ɩɚɣɤɟ 
 

Ɉɩɬɢɦɚɥɶɧɵɦ ɫɱɢɬɚɥɫɹ ɬɚɤɨɣ ɪɟɠɢɦ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɫɥɟɞɭɟɦɨɣ ɨɛɥɚɫ-
ɬɢ ɧɚ ɮɥɚɧɰɟ 2 ɢ ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ 
ɬɪɭɛɟ 1, ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪ, ɫɯɨ-
ɞɹɬɫɹ ɜ ɨɞɧɨɣ ɬɨɱɤɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɨɛɥɚɫɬɢ ɪɚɛɨ-
ɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɚɣɤɢ (577–600 °ɋ) (ɪɢɫ. 5) [11]. 
 

 
 

Ɋɢɫ. 5. Ƚɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ  

ɧɚ ɧɚɝɪɟɜɚɟɦɵɯ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɭɛɟ 1 ɢ ɮɥɚɧɰɟ 2 

ɉɪɢɦɟɧɟɧɢɟ ɬɟɪɦɨɩɚɪ ɜ ɩɪɨɰɟɫɫɟ ɩɚɣɤɢ ɜɨɥɧɨɜɨ-
ɞɨɜ ɧɟɜɨɡɦɨɠɧɨ. ɉɨɩɵɬɤɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɪɨɝɪɚɦ-
ɦɵ ɭɩɪɚɜɥɟɧɢɹ ɦɨɳɧɨɫɬɶɸ ɧɚɝɪɟɜɚ ɛɟɡ ɤɨɧɬɪɨɥɹ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɩɪɢɜɨɞɢɥɨ ɤ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɪɟɡɭɥɶɬɚɬɭ, 
ɩɨɬɨɦɭ ɱɬɨ ɞɚɠɟ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɩɨ ɦɚɫɫɟ 
ɩɚɹɟɦɵɯ ɢɡɞɟɥɢɣ, ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɡɧɚɱɟɧɢɣ ɨɩɪɟɞɟɥɟɧ-
ɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɩɚɹɟɦɵɦ ɢɡɞɟ-
ɥɢɟɦ ɢ ɢɧɞɭɤɬɨɪɨɦ ɩɪɢɜɨɞɢɥɢ ɤ ɜɵɜɨɞɭ ɬɨɱɤɢ ɫɯɨɠ-
ɞɟɧɢɹ ɝɪɚɮɢɤɨɜ 1 ɢ 2 ɢɡ ɨɛɥɚɫɬɢ ɩɚɣɤɢ (ɪɢɫ. 5).  
ɉɪɢ ɫɨɡɞɚɧɢɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨɛ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɢ ɛɟɫɤɨɧɬɚɤɬɧɵɯ ɩɢɪɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɬɱɢɤɨɜ. ɉɪɢ 
ɜɵɛɨɪɟ ɩɢɪɨɦɟɬɪɨɜ ɢɫɯɨɞɢɥɢ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

– ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 0,5 % ɨɬ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ; 

– ɞɢɚɦɟɬɪ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɨɛɥɚɫɬɢ ɧɟ ɞɨɥɠɟɧ 
ɩɪɟɜɵɲɚɬɶ 1,5 ɦɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧ-
ɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɥɧɨɜɨɞɚ ɜ ɡɚɡɨɪɟ ɢɧɞɭɤɬɨɪ–
ɜɨɥɧɨɜɨɞ; 

– ɩɢɪɨɦɟɬɪ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨ-
ɫɬɶɸ ɜ ɭɫɥɨɜɢɹɯ ɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ, 
ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɢɧɞɭɤɰɢɨɧɧɨɣ ɩɚɣɤɟ. 
ɂɫɯɨɞɹ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɭɫɥɨɜɢɣ, ɛɵɥɢ ɜɵɛɪɚɧɵ 

ɩɢɪɨɦɟɬɪɵ ASTA250, ɪɚɛɨɬɚɸɳɢɟ ɜ ɬɪɟɛɭɟɦɨɦ ɞɢɚ-
ɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ 0,3 % ɢ ɞɢɚɦɟɬ-
ɪɨɦ ɡɨɧɵ ɨɛɡɨɪɚ 1 ɦɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 200 ɦɦ. Ɉɩɬɢɱɟ-
ɫɤɚɹ ɝɨɥɨɜɤɚ ɫɨɟɞɢɧɟɧɚ ɫ ɷɥɟɤɬɪɨɧɧɵɦ ɛɥɨɤɨɦ ɫɜɟɬɨ-
ɜɨɥɨɤɨɧɧɵɦ ɤɚɛɟɥɟɦ ɞɥɢɧɨɣ 3 ɦ, ɩɨɷɬɨɦɭ ɧɚ ɩɢɪɨ-
ɦɟɬɪ ɧɟ ɞɟɣɫɬɜɭɸɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɢɧɞɭɤɰɢ-
ɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 
Ⱦɥɹ ɬɚɪɢɪɨɜɤɢ ɩɢɪɨɦɟɬɪɨɜ ɜ ɫɨɫɬɚɜ ɚɜɬɨɦɚɬɢɡɢɪɨ-

ɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɜɟɞɟɧ ɛɥɨɤ ɤɨɧɬɪɨɥɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪɵ. ȼ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɵɣ ɨɛɪɚɡɟɰ ɢɡ ɦɚɬɟɪɢɚɥɚ ɜɨɥɧɨɜɨɞɚ ɜ ɦɟɫɬɟ ɤɨɧ-
ɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɱɟɤɚɧɢɜɚɸɬ ɬɟɪɦɨɩɚɪɭ. ɇɚ ɨɛ-
ɥɚɫɬɶ ɤɨɧɬɪɨɥɹ ɜɛɥɢɡɢ ɬɟɪɦɨɩɚɪɵ ɫ ɩɨɦɨɳɶɸ ɥɚɡɟɪ-
ɧɵɯ ɭɤɚɡɚɬɟɥɟɣ ɧɚɜɨɞɹɬ ɩɢɪɨɦɟɬɪɵ. ɉɨ ɩɪɨɝɪɚɦɦɟ 
ɬɚɪɢɪɨɜɤɢ ɩɢɪɨɦɟɬɪɨɜ, ɜɯɨɞɹɳɟɣ ɜ ɫɨɫɬɚɜ ɩɪɨɝɪɚɦ- 
ɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ Ⱥɋɍ «ɉɚɣɤɚ», ɭɩɪɚɜɥɹɸɬ ɩɪɨɰɟɫɫɨɦ 
ɧɚɝɪɟɜɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɨɛɪɚɡɰɚ ɩɨ ɤɚɧɚɥɭ Aout 1 
ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɢɪɨɦɟɬɪɨɜ, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɢɡɦɟɪɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫ ɩɨɦɨɳɶɸ ɬɟɪ-
ɦɨɩɚɪɵ. Ⱦɚɥɟɟ ɷɬɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɮɢɤɫɢɪɭɸɬɫɹ. 
Ʉɨɦɩɥɟɤɫ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 
ɢɧɞɭɤɰɢɨɧɧɨɣ ɩɚɣɤɢ, ɧɨ ɢ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɨɩɬɢɦɚɥɶ-
ɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɢ ɪɟɠɢɦɨɜ. Ⱥɜɬɨɦɚɬɢ-
ɱɟɫɤɚɹ ɪɟɝɢɫɬɪɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪ, ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɢ-
ɪɨɦɟɬɪɚɦɢ, ɩɨɡɜɨɥɢɥɚ ɨɫɦɵɫɥɟɧɧɨ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟ-
ɧɢɹ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɢɧɞɭɤɬɨɪɨɜ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɞɟɬɚɥɟɣ ɜɨɥɧɨɜɨɞɨɜ ɜ ɩɪɨɰɟɫ-
ɫɟ ɩɚɣɤɢ, ɢɫɫɥɟɞɨɜɚɬɶ ɪɟɠɢɦɵ ɧɚɝɪɟɜɚ ɢ ɨɩɪɟɞɟɥɹɬɶ 
ɢɯ ɨɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ. 
ɉɪɢ ɨɬɪɚɛɨɬɤɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɧɞɭɤɬɨɪɨɜ ɢɫɩɨɥɶɡɨ-

ɜɚɥɨɫɶ ɱɟɬɵɪɟ ɩɢɪɨɦɟɬɪɚ. Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫ-
ɫɚ ɢɧɞɭɤɰɢɨɧɧɨɣ ɩɚɣɤɢ ɞɨɫɬɚɬɨɱɧɨ ɞɜɚ ɩɢɪɨɦɟɬɪɚ, 
ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧ ɧɚ ɮɥɚɧɟɰ ɜɨɥɧɨɜɨɞɚ,  
ɚ ɞɪɭɝɨɣ ɧɚ ɜɨɥɧɨɜɨɞɧɭɸ ɬɪɭɛɭ. ɉɪɢ ɨɬɪɚɛɨɬɤɟ ɤɨɧ-
ɫɬɪɭɤɰɢɢ ɢɧɞɭɤɬɨɪɨɜ ɜɚɠɧɨ, ɱɬɨɛɵ ɡɨɧɚ ɦɚɤɫɢɦɚɥɶ-
ɧɨɝɨ ɧɚɝɪɟɜɚ ɛɵɥɚ ɩɪɢɛɥɢɠɟɧɚ ɤ ɡɨɧɟ ɩɚɣɤɢ, ɬ. ɟ.  
ɤ ɦɟɫɬɭ ɫɨɟɞɢɧɟɧɢɹ ɩɚɹɟɦɵɯ ɞɟɬɚɥɟɣ. ȼɚɠɧɨ ɬɚɤɠɟ, 
ɱɬɨɛɵ ɪɚɡɛɪɨɫ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɤɨɧɬɭɪɭ ɩɪɹɦɨɭɝɨɥɶ-
ɧɨɝɨ ɫɟɱɟɧɢɹ ɬɪɭɛɵ ɛɵɥ ɦɢɧɢɦɚɥɶɧɵɦ. 
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Ⱦɥɹ ɨɰɟɧɤɢ ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɩɨɡɢɰɢɨɧɢ-

ɪɨɜɚɧɢɹ ɜɨɥɧɨɜɨɞɚ ɜ ɢɧɞɭɤɬɨɪɟ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɷɤɫ-
ɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɝɪɚɞɢɟɧɬɚ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɜɨɥɧɨɜɨɞɧɨɣ ɬɪɭɛɟ ɨɬ ɫɦɟɳɟɧɢɹ ɜɨɥ-
ɧɨɜɨɞɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɧɞɭɤɬɨɪɚ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ 

ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɝɪɚɞɢɟɧɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɥɧɨ-
ɜɨɞɧɨɣ ɬɪɭɛɵ ɨɬ ɫɦɟɳɟɧɢɹ ɜɨɥɧɨɜɨɞɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɢɧɞɭɤɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 6. ɂɡ ɷɬɨɝɨ ɝɪɚɮɢɤɚ 
ɫɥɟɞɭɟɬ: ɱɬɨɛɵ ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɜɨɥɧɨɜɨɞɧɨɣ 

ɬɪɭɛɟ ɧɟ ɩɪɟɜɵɲɚɥ 10 ºɋ, ɩɨɝɪɟɲɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚ-
ɧɢɹ ɜɨɥɧɨɜɨɞɚ ɜ ɢɧɞɭɤɬɨɪɟ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,3 ɦɦ. 
 

 
 

Ɋɢɫ. 6. Ɂɚɜɢɫɢɦɨɫɬɶ ɝɪɚɞɢɟɧɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɥɧɨɜɨɞɧɨɣ 

ɬɪɭɛɵ ɨɬ ɫɦɟɳɟɧɢɹ ɜɨɥɧɨɜɨɞɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɧɞɭɤɬɨɪɚ 
 

ɉɨɫɤɨɥɶɤɭ ɬɨɥɳɢɧɚ ɮɥɚɧɰɚ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɛɨɥɶ-
ɲɟ ɬɨɥɳɢɧɵ ɬɪɭɛɵ, ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨ ɮɥɚɧɰɟ 
ɞɨɥɠɟɧ ɛɵɬɶ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ, ɱɬɨ ɢ ɩɨɞɬɜɟɪɠɞɟɧɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ. ɉɨɷɬɨɦɭ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨ-
ɰɟɫɫɚ ɢɧɞɭɤɰɢɨɧɧɨɣ ɩɚɣɤɢ ɞɨɫɬɚɬɨɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɞɜɚ ɩɢɪɨɦɟɬɪɚ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧ ɧɚ ɜɨɥɧɨ-
ɜɨɞɧɭɸ ɬɪɭɛɭ, ɚ ɞɪɭɝɨɣ ɧɚ ɮɥɚɧɟɰ. ɋɯɟɦɚ ɤɨɧɬɪɨɥɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 7. 
 

 
 

Ɋɢɫ. 7. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɢɪɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɬ-
ɱɢɤɨɜ ɢ ɜɢɞɟɨɤɚɦɟɪɵ: 1 – ɩɢɪɨɦɟɬɪ ɞɥɹ ɤɨɧɬɪɨɥɹ 
ɧɚɝɪɟɜɚ ɜɨɥɧɨɜɨɞɧɨɣ ɬɪɭɛɵ; 2 – ɩɢɪɨɦɟɬɪ ɞɥɹ ɤɨɧ-

ɬɪɨɥɹ ɧɚɝɪɟɜɚ ɮɥɚɧɰɚ (ɦɭɮɬɵ); 3 – ɢɧɞɭɤɬɨɪ;  
4 – ɜɨɥɧɨɜɨɞɧɚɹ ɬɪɭɛɚ; 5 – ɮɥɚɧɟɰ (ɦɭɮɬɚ); 6 – ɬɨɱɤɚ 
ɤɨɧɬɪɨɥɹ ɧɚɝɪɟɜɚ ɜɨɥɧɨɜɨɞɧɨɣ ɬɪɭɛɵ; 7 – ɬɨɱɤɚ ɤɨɧ-

ɬɪɨɥɹ ɧɚɝɪɟɜɚ ɮɥɚɧɰɚ (ɦɭɮɬɵ); 8 – ɥɭɱ ɩɢɪɨɦɟɬɪɚ 1; 

9 – ɥɭɱ ɩɢɪɨɦɟɬɪɚ 2; 10 – ɜɢɞɟɨɤɚɦɟɪɚ; 11 – ɨɫɶ  
 

ɜɢɞɟɨɡɚɯɜɚɬɚ 

ɋɢɫɬɟɦɚ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ ɫɨɛɪɚɧɚ ɧɚ ɛɚɡɟ ɭɫɬ-
ɪɨɣɫɬɜ, ɜɵɩɭɫɤɚɟɦɵɯ ɮɢɪɦɚɦɢ ɞɥɹ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ 
ɢ ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɇɟɨɛɯɨɞɢɦɵɣ ɪɚɡɦɟɪ ɢɡɨɛɪɚ-
ɠɟɧɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɢɧ-

ɧɨɮɨɤɭɫɧɨɝɨ ɨɛɴɟɤɬɢɜɚ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɪɚɡɦɟɫɬɢɬɶ 
ɜɢɞɟɨɤɚɦɟɪɭ ɜ ɛɨɥɟɟ ɭɞɨɛɧɨɦ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɫɬɟ. 
Ⱦɥɹ ɩɨɞɚɜɥɟɧɢɹ ɜ ɢɡɨɛɪɚɠɟɧɢɢ ɛɥɢɤɨɜɨɝɨ ɷɮɮɟɤɬɚ 

ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɜɢɞɟɨɤɚɦɟɪɚ ɢɦɟɥɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɪɚɛɨɬɚɬɶ ɜ ɪɚɫɲɢɪɟɧɧɨɦ ɞɢɧɚɦɢɱɟɫɤɨɦ ɞɢɚɩɚɡɨɧɟ, 
ɢɦɟɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɭɫɢɥɟɧɢɹ. 
ɉɪɟɞɥɨɠɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢ ɫɩɨɫɨɛ ɜɢɞɟɨɧɚɛɥɸ-

ɞɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɪɚɫɲɢɪɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɨɩɟɪɚɬɨɪɚ. ɋɢɫɬɟɦɚ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ 

ɩɚɣɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɢɫɬɟɦɭ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ  

ɪɚɛɨɬ ɢ ɧɚɫɬɪɨɣɤɟ ɭɫɬɚɧɨɜɤɢ. 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɟɧɞɚ 
ɭɩɪɚɜɥɟɧɢɹ. ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɩɚɣɤɢ ɡɚ-
ɤɥɸɱɚɟɬɫɹ ɜ ɡɚɞɚɧɢɢ ɥɢɧɟɣɧɨɝɨ ɡɚɤɨɧɚ ɧɚɪɚɫɬɚɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɥɧɨɜɨɞɧɨɣ ɬɪɭɛɵ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɫɬɚ-
ɛɢɥɢɡɚɰɢɟɣ ɟё ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɯɚɪɚɤɬɟɪɧɨɣ ɬɨɱɤɟ, ɧɢ-

ɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɢɧɞɭɤɬɨɪɚ 
ɞɨ ɮɥɚɧɰɚ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɢɦ, ɱɬɨɛɵ ɜ ɩɪɨɰɟɫɫɟ ɧɚɝɪɟ-
ɜɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɚɣɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɬɪɭɛɵ ɢ 

ɮɥɚɧɰɚ ɛɵɥɢ ɛɥɢɡɤɢɦɢ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɬɢɩɨɪɚɡɦɟɪɚ 
ɜɨɥɧɨɜɨɞɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɥɧɨɜɨɞɚ ɞɨ ɮɥɚɧɰɚ ɞɨɥɠ-

ɧɨ ɛɵɬɶ ɮɢɤɫɢɪɨɜɚɧɧɵɦ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɫ ɩɨɝɪɟɲ-

ɧɨɫɬɶɸ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɣ 0,3 ɦɦ. 

Ⱦɪɭɝɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɨɦ ɹɜɥɹɟɬɫɹ 
ɫɤɨɪɨɫɬɶ ɧɚɪɚɫɬɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɧɚ ɧɟ ɞɨɥɠɧɚ 
ɛɵɬɶ ɫɥɢɲɤɨɦ ɜɵɫɨɤɨɣ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɬɟɦɩɟɪɚ-
ɬɭɪ. Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɧɚɪɚɫɬɚɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ ɚɤɬɢɜɧɨɫɬɢ 

ɮɥɸɫɚ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, ɩɪɟɞɥɚɝɚɟɦɵɣ ɞɥɹ ɚɜɬɨɦɚɬɢ-

ɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɢɧɞɭɤɰɢɨɧɧɨɣ ɩɚɣɤɢ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨ-
ɛɨɣ Windows-ɩɪɢɥɨɠɟɧɢɟ, ɪɚɛɨɬɚ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɚ 
ɜ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ Windows XP/7/8/8.1 [12]. 

ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɹɡɵɤɟ C++  

ɜ ɫɢɫɬɟɦɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Borland C++ Builder 6.0 

ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɛɴɟɤɬɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɨɞɯɨɞɚ 
[13; 14]. 

Ɋɚɛɨɬɚ ɫ COM-ɩɨɪɬɚɦɢ ɪɟɚɥɢɡɨɜɚɧɚ ɩɨɫɪɟɞɫɬɜɨɦ 

WinApi, ɪɚɛɨɬɚ ɫ ɩɥɚɬɨɣ PCI1710 – ɩɨɫɪɟɞɫɬɜɨɦ ɫɬɨ-
ɪɨɧɧɟɣ ɛɢɛɥɢɨɬɟɤɢ bdaqctrl.h, ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɣ ɛɟɫ-
ɩɥɚɬɧɨ [15]. 

ȼ ɫɢɫɬɟɦɟ ɪɟɚɥɢɡɨɜɚɧ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ 

ɤɥɚɫɫ – ɤɥɚɫɫ ɩɢɪɨɦɟɬɪɚ Pyro. Ⱦɚɧɧɵɣ ɤɥɚɫɫ ɯɪɚɧɢɬ 
ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɞɤɥɸɱɟɧɢɢ ɩɢɪɨɦɟɬɪɚ, ɚ ɬɚɤɠɟ 
ɟɝɨ ɩɚɪɚɦɟɬɪɵ.  

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɜɨɡɦɨɠɧɨ ɩɪɨ-
ɢɡɜɨɞɢɬɶ: ɜɤɥɸɱɟɧɢɟ ɥɚɡɟɪɚ ɩɢɪɨɦɟɬɪɚ; ɜɵɤɥɸɱɟɧɢɟ 
ɥɚɡɟɪɚ ɩɢɪɨɦɟɬɪɚ; ɡɚɩɪɨɫ ɫɨɫɬɨɹɧɢɹ ɥɚɡɟɪɚ ɩɢɪɨɦɟɬɪɚ 
(0 – ɜɵɤɥɸɱɟɧ, 1 – ɜɤɥɸɱɟɧ); ɡɚɩɪɨɫ ɫɟɪɢɣɧɨɝɨ ɧɨɦɟ-
ɪɚ ɩɢɪɨɦɟɬɪɚ; ɡɚɩɪɨɫ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, 

ɜɨɫɩɪɢɧɢɦɚɟɦɨɣ ɩɢɪɨɦɟɬɪɨɦ; ɡɚɩɪɨɫ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɣ ɩɢɪɨɦɟɬɪɨɦ; ɡɚɩɪɨɫ 
ɬɟɤɭɳɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɢɡɦɟɪɹɟɦɨɣ ɩɢɪɨɦɟɬɪɨɦ; ɡɚ-
ɩɪɨɫ ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɦɢɫɫɢɢ ɜ ɩɢɪɨɦɟɬɪɟ; ɭɫɬɚɧɨɜɤɭ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɦɢɫɫɢɢ ɜ ɩɢɪɨɦɟɬɪɟ; ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɜɵɱɢɫɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɦɢɫɫɢɢ. 
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ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɪɟɞ-

ɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 8. 

ɉɪɨɟɤɬ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɫɨɫɬɨɢɬ ɢɡ ɩɹɬɢ 

ɮɚɣɥɨɜ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ: 
1) soldering.cpp – ɫɨɞɟɪɠɢɬ ɝɥɚɜɧɭɸ ɮɭɧɤɰɢɸ 

ɩɪɨɝɪɚɦɦɵ WinMain(), ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬ ɡɚɩɭɫɤ ɩɪɨ-
ɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ; 

2) mainform.cpp – ɫɨɞɟɪɠɢɬ ɚɥɝɨɪɢɬɦɵ ɪɚɛɨɬɵ 

ɝɥɚɜɧɨɝɨ ɨɤɧɚ ɩɪɢɥɨɠɟɧɢɹ; 
3) pyroform.cpp – ɫɨɞɟɪɠɢɬ ɚɥɝɨɪɢɬɦɵ ɪɚɛɨɬɵ 

ɮɨɪɦɵ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɢɪɨɦɟɬɪɚɯ; 
4) bdaqctrl.h – ɫɨɞɟɪɠɢɬ ɚɥɝɨɪɢɬɦɵ ɪɚɛɨɬɵ ɢɧ-

ɬɟɪɮɟɣɫɚ ɩɥɚɬɵ PCI1710, ɩɨ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɬɟɪɦɨɩɚɪ ɢ ɭɩɪɚɜɥɟɧɢɟ ɭɫɬɚɜɤɨɣ 

ɦɨɳɧɨɫɬɢ; 

5) Pyro_class.cpp – ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɤɥɚɫɫɚ ɩɢ-

ɪɨɦɟɬɪɨɜ Pyro, ɚɥɝɨɪɢɬɦɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɧɢɦɢ,  

ɚ ɬɚɤɠɟ ɚɥɝɨɪɢɬɦɵ ɧɚɫɬɪɨɣɤɢ ɩɢɪɨɦɟɬɪɨɜ. 
 

 
 

Ɋɢɫ. 8. ɋɯɟɦɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ  
 

Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɨɬɤɪɵɬɢɹ 
ɢɫɩɨɥɧɹɟɦɨɝɨ ɮɚɣɥɚ soldering.exe. ɉɪɢ ɡɚɩɭɫɤɟ ɩɪɨ-
ɝɪɚɦɦɵ ɨɬɤɪɵɜɚɟɬɫɹ ɝɥɚɜɧɨɟ ɨɤɧɨ ɫɢɫɬɟɦɵ, ɢɡɨɛɪɚ-
ɠɟɧɧɨɟ ɧɚ ɪɢɫ. 9. 

ȼ ɞɚɧɧɨɦ ɨɤɧɟ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɟɧ ɪɹɞ 
ɜɨɡɦɨɠɧɨɫɬɟɣ. 

ȼɨ-ɩɟɪɜɵɯ, ɷɬɨ ɩɪɨɫɦɨɬɪ ɝɪɚɮɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ 

ɢɡɞɟɥɢɹ ɫ ɞɜɭɯ ɩɢɪɨɦɟɬɪɨɜ:  
– ɩɟɪɜɵɣ ɩɢɪɨɦɟɬɪ – «ɇɢɡ ɮɥɚɧɰɚ / ɦɭɮɬɚ», ɧɚ-

ɩɪɚɜɥɟɧ ɩɪɢ ɩɚɣɤɟ ɮɥɚɧɰɟɜ ɧɚ ɮɥɚɧɟɰ ɫɧɢɡɭ, ɚ ɩɪɢ 

ɩɚɣɤɟ ɦɭɮɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ – ɧɚ ɦɭɮɬɭ ɫɛɨɤɭ; ɞɚɧ-

ɧɵɣ ɩɢɪɨɦɟɬɪ ɩɨɞɤɥɸɱɟɧ ɤ ɩɨɪɬɭ COM2 ɤɨɦɩɶɸɬɟɪɚ; 
– ɜɬɨɪɨɣ ɩɢɪɨɦɟɬɪ – «ȼɟɪɯ ɬɪɭɛɵ», ɧɚɩɪɚɜɥɟɧ ɧɚ 

ɜɵɫɬɭɩɚɸɳɭɸ ɱɚɫɬɶ ɬɪɭɛɵ ɧɚɞ ɮɥɚɧɰɟɦ/ɦɭɮɬɨɣ; 

ɞɚɧɧɵɣ ɩɢɪɨɦɟɬɪ ɩɨɞɤɥɸɱɟɧ ɤ ɩɨɪɬɭ COM4 ɤɨɦɩɶɸ-

ɬɟɪɚ. 
Ƚɪɚɮɢɤ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ – 

ɩɪɢ ɡɚɠɚɬɢɢ ɥɟɜɨɣ ɤɧɨɩɤɢ ɦɵɲɢ ɢ ɜɵɞɟɥɟɧɢɢ ɮɪɚɝ-
ɦɟɧɬɚ ɝɪɚɮɢɤɚ ɫɥɟɜɚ ɧɚɩɪɚɜɨ ɢ ɫɜɟɪɯɭ ɜɧɢɡ. Ⱦɥɹ ɜɨɡ-
ɜɪɚɬɚ ɝɪɚɮɢɤɚ ɤ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɦɚɫɲɬɚɛɭ ɧɟɨɛɯɨ-
ɞɢɦɨ ɜɵɞɟɥɢɬɶ ɮɪɚɝɦɟɧɬ ɫɩɪɚɜɚ ɧɚɥɟɜɨ ɢ ɫɧɢɡɭ ɜɜɟɪɯ. 
Ɍɚɤɠɟ ɜ ɨɤɧɟ ɢɦɟɟɬɫɹ ɪɹɞ ɭɩɪɚɜɥɹɸɳɢɯ ɷɥɟɦɟɧ-

ɬɨɜ, ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ ɩɨ ɮɭɧɤɰɢɨɧɚɥɭ. Ɉɧɢ ɜɵɞɟɥɟ-
ɧɵ ɧɚ ɪɢɫ. 9 ɪɚɦɤɚɦɢ ɢ ɨɬɦɟɱɟɧɵ ɰɢɮɪɚɦɢ 1 ɢ 2. ɉɟɪ-
ɜɚɹ ɝɪɭɩɩɚ – ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚɦɢ ɩɚɣɤɢ. 

Ɂɞɟɫɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: ɦɚɤɫɢ-

ɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɨɛɳɟɣ ɦɨɳɧɨɫɬɢ 

ɝɟɧɟɪɚɬɨɪɚ; ɫɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚ ɡɚɝɨɬɨɜɤɢ ɜ ɝɪɚɞɭɫɚɯ 
ɐɟɥɶɫɢɹ ɜ ɫɟɤɭɧɞɭ; ɜɪɟɦɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɜ ɫɟɤɭɧɞɚɯ – 

ɜɪɟɦɹ ɜɵɞɟɪɠɤɢ ɡɚɝɨɬɨɜɤɢ ɜ ɪɚɫɩɥɚɜɥɟɧɧɨɦ ɫɨɫɬɨɹ-
ɧɢɢ ɩɪɢɩɨɹ; ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɜ ɝɪɚɞɭɫɚɯ 
ɐɟɥɶɫɢɹ – ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫ-
ɩɥɚɜ ɩɪɢɩɨɹ. 
ȼɬɨɪɚɹ ɝɪɭɩɩɚ – ɤɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ ɥɚɡɟɪɚɦɢ ɩɢ-

ɪɨɦɟɬɪɨɜ. Ɂɞɟɫɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: 

ɤɧɨɩɤɚ «ȼɤɥɸɱɢɬɶ ɥɚɡɟɪɵ» – ɜɤɥɸɱɚɟɬ ɥɚɡɟɪɵ ɜɫɟɯ 
ɩɢɪɨɦɟɬɪɨɜ; ɤɧɨɩɤɚ «ȼɵɤɥɸɱɢɬɶ ɥɚɡɟɪɵ» – ɜɵɤɥɸɱɚɟɬ 
ɥɚɡɟɪɵ ɜɫɟɯ ɩɢɪɨɦɟɬɪɨɜ. 
Ʉɪɨɦɟ ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ ɷɥɟɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɞɨ-

ɩɨɥɧɢɬɟɥɶɧɨ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ: 
1. Ʉɧɨɩɤɚ «ȼɵɯɨɞ» ɜ ɥɟɜɨɣ ɱɚɫɬɢ ɨɤɧɚ – ɩɪɨɢɡɜɨ-

ɞɢɬ ɡɚɜɟɪɲɟɧɢɟ ɩɪɨɝɪɚɦɦɵ. Ⱦɚɧɧɚɹ ɤɧɨɩɤɚ ɹɜɥɹɟɬɫɹ 
ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɫɬɚɧɞɚɪɬɧɨɦɭ ɫɩɨɫɨɛɭ ɡɚɜɟɪɲɟɧɢɹ 
Windows-ɩɪɢɥɨɠɟɧɢɹ. ɉɪɢ ɜɵɯɨɞɟ ɢɡ ɩɪɨɝɪɚɦɦɵ 

ɩɪɨɢɫɯɨɞɢɬ ɫɛɪɨɫ ɦɨɳɧɨɫɬɢ ɢɧɞɭɤɬɨɪɚ ɜ ɧɨɥɶ. 
2. Ʉɧɨɩɤɚ «ɉɍɋɄ ɉɊɈɐȿɋɋȺ» ɜ ɥɟɜɨɣ ɧɢɠɧɟɣ 

ɱɚɫɬɢ ɨɤɧɚ – ɡɚɩɭɫɤɚɟɬ ɩɪɨɰɟɫɫ ɩɚɣɤɢ. 

3. Ʉɧɨɩɤɚ «ɋɌɈɉ» – ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɷɤɫɬɪɟɧɧɨ-
ɝɨ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɚɣɤɢ. 

ɋɚɦ ɩɪɨɰɟɫɫ ɩɚɣɤɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɭɫɥɨɜɧɨ ɧɚ 
ɱɟɬɵɪɟ ɷɬɚɩɚ: 

1. ɉɟɪɟɞ ɨɫɧɨɜɧɵɦ ɩɪɨɰɟɫɫɨɦ ɩɚɣɤɢ ɩɪɨɢɡɜɨɞɢɬ-
ɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɪɨɝɪɟɜ ɫɩɚɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɜɨɥɧɨɜɨɞɚ ɞɥɹ ɢɫɩɚɪɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɜɨ 
ɮɥɸɫɟ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ – ɡɚɧɢɦɚɟɬ 
10 ɫ. ȼ ɬɟɱɟɧɢɟ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɫɩɚɢɜɚɟɦɵɟ ɞɟɬɚɥɢ 

ɩɪɨɝɪɟɜɚɸɬɫɹ ɧɚ ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɢɧɞɭɤɬɨɪɚ – 

ɨɤɨɥɨ 2 Ʉȼɬ. Ɂɚɬɟɦ ɜ ɬɟɱɟɧɢɟ ɟɳɟ 10 ɫ ɞɟɬɚɥɢ ɨɫɬɵ-

ɜɚɸɬ ɞɥɹ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚ-
ɬɭɪɧɨɝɨ ɩɨɥɹ. 

2. ɉɟɪɜɚɹ ɱɚɫɬɶ ɨɫɧɨɜɧɨɝɨ ɷɬɚɩɚ ɩɚɣɤɢ – ɷɬɨ ɧɚ-
ɝɪɟɜ ɡɚɝɨɬɨɜɨɤ ɞɨ 300 ºɋ, ɬɚɤ ɤɚɤ ɩɢɪɨɦɟɬɪɵ ɢɦɟɸɬ 
ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɵɯ ɬɟɦɩɟɪɚɬɭɪ 300–1800 ɝɪɚɞɭɫɨɜ. 
ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ ɡɚɝɨɬɨɜɨɤ ɧɚ ɦɚɤɫɢ-

ɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢɧɞɭɤɬɨɪɚ – 12 Ʉȼɬ. 
3. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫɩɚɢɜɚɟɦɵɯ ɞɟ-

ɬɚɥɟɣ 300 ºɋ ɡɚɩɭɫɤɚɟɬɫɹ ɩɨɞɩɪɨɝɪɚɦɦɚ ɤɨɧɬɪɨɥɹ ɧɚ-
ɝɪɟɜɚ, ɤɨɬɨɪɚɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɪɪɟɤɬɢɪɭɟɬ ɢɫɩɨɥɶ-
ɡɭɟɦɭɸ ɦɨɳɧɨɫɬɶ ɢɧɞɭɤɬɨɪɚ ɞɥɹ ɜɵɞɟɪɠɤɢ ɡɚɪɚɧɟɟ 
ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ. 

4. ɇɚ ɩɨɫɥɟɞɧɟɦ ɷɬɚɩɟ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɡɚɞɚɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɢɫɬɟɦɚ ɜɵɞɟɪɠɢɜɚɟɬ 
ɫɩɚɢɜɚɟɦɵɟ ɞɟɬɚɥɢ ɧɚ ɞɨɫɬɢɝɧɭɬɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟ-
ɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɨɩɟɪɚɬɨɪɨɦ ɜɪɟɦɟɧɢ ɢ ɜɵɤɥɸɱɚɟɬ 
ɩɪɨɰɟɫɫ ɩɚɣɤɢ. 

Ʉɪɨɦɟ ɨɫɧɨɜɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɩɨ ɫɩɚɢɜɚɧɢɸ  

ɡɚɝɨɬɨɜɨɤ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɢɪɨɦɟɬɪɚɯ, ɚ ɬɚɤɠɟ 
ɢɯ ɧɚɫɬɪɨɣɤɢ (ɪɢɫ. 10). 

ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «ɇɚɫɬɪɨɢɬɶ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɢ» ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ ɩɨɞɛɨɪɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡ-
ɥɭɱɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɟɦ ɩɢɪɨɦɟɬɪɟ, ɛɥɨɤ-ɫɯɟɦɚ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟ-
ɧɚ ɧɚ ɪɢɫ. 11. 

Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɬɪɟɛɭɟɬ ɩɨɞɤɥɸɱɟɧɢɹ ɯɨɬɹ ɛɵ 

ɨɞɧɨɣ ɬɟɪɦɨɩɚɪɵ ɤ ɫɢɫɬɟɦɟ. ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɬɨɦɚɬɢ-

ɱɟɫɤɨɣ ɧɚɫɬɪɨɣɤɢ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 40 ɞɨ 50 ɫ. 
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ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɜ ɫɨɫɬɚɜɟ ɚɜɬɨɦɚɬɢɡɢ-

ɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢ-

ɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɢɧɞɭɤɰɢɨɧɧɨɣ ɩɚɣɤɢ ɜ ɡɚɞɚɧɧɵɯ ɢɧ-

ɬɟɪɜɚɥɚɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚɝɪɟɜɚ. ɇɚ ɪɢɫ. 9 ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɪɟɚɥɶɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɟɜɚ ɞɟɬɚɥɟɣ ɜ ɩɪɨɰɟɫɫɟ ɩɚɣɤɢ. 

Ɂɚɤɥɸɱɟɧɢɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1. ɉɪɟɞɥɨɠɟɧɚ ɧɨɜɚɹ ɫɬɪɭɤɬɭɪɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ-

ɧɨɣ ɫɢɫɬɟɦɵ, ɩɨɡɜɨɥɢɜɲɚɹ ɨɫɭɳɟɫɬɜɢɬɶ ɩɪɨɝɪɚɦɦɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɢɧɞɭɤɰɢɨɧɧɵɦ ɧɚɝɪɟɜɨɦ ɷɥɟɦɟɧɬɨɜ ɜɨɥ-
ɧɨɜɨɞɧɵɯ ɬɪɚɤɬɨɜ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ, 
ɪɟɚɥɢɡɭɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɩɢɪɨɦɟɬɪɢɢ, ɨɛɟɫɩɟɱɢɜɚɸ-

ɳɚɹ ɬɪɟɛɭɟɦɭɸ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɶ ɪɟɠɢɦɚ ɜ ɭɫɥɨɜɢɹɯ 
ɦɧɨɝɨɨɛɪɚɡɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ ɪɚɡɛɪɨɫɚ 
ɩɨ ɦɚɫɫɟ. 

2. Ɋɚɡɪɚɛɨɬɚɧɵ ɤɨɧɫɬɪɭɤɰɢɢ ɢɧɞɭɤɬɨɪɨɜ, ɩɨɡɜɨ-
ɥɹɸɳɢɟ ɩɪɢɛɥɢɡɢɬɶ ɡɨɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɞɟ-
ɬɚɥɟɣ ɤ ɡɨɧɟ ɩɚɣɤɢ ɢ ɜɵɪɨɜɧɹɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ 
ɩɨ ɤɨɧɬɭɪɭ ɡɚ ɫɱɟɬ ɬɨɱɧɨɝɨ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɥɧɨ-
ɜɨɞɚ ɜ ɢɧɞɭɤɬɨɪɟ. 

3. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢ ɨɛɨɪɭɞɨɜɚ-
ɧɢɟ ɩɨɡɜɨɥɢɥɢ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɜɨɥɧɨɜɨɞɧɵɯ ɬɪɚɤ-
ɬɨɜ, ɫɧɢɡɢɬɶ ɜɥɢɹɧɢɟ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɢ ɭɥɭɱ-
ɲɢɬɶ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɟɪɫɨɧɚɥɚ. 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢɫɩɵɬɚɧɨ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɢɡ-

ɜɨɞɫɬɜɟ ɈȺɈ «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɩɭɬɧɢɤɨɜɵɟ ɫɢɫɬɟ-
ɦɵ» ɢɦɟɧɢ ɚɤɚɞɟɦɢɤɚ Ɇ. Ɏ. Ɋɟɲɟɬɧɟɜɚ». 
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