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ȺɇɇɈɌȺɐɂə 

 

ɉɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɞɟɮɟɤɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɜɵɲɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɟɝɨ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ. ɗɬɨ ɡɚɞɟɜɚɧɢɟ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɨ 
ɧɟɩɨɞɜɢɠɧɵɟ, ɧɚɥɢɱɢɟ ɬɟɥ ɬɪɟɧɢɹ, ɧɟɪɚɜɧɨɦɟɪɧɵɣ ɧɚɝɪɟɜ, ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬ ɤ 
ɞɟɮɨɪɦɚɰɢɹɦ, ɛɵɫɬɪɨɦɭ ɢɡɧɨɫɭ ɢ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ. ɗɬɢ ɞɟɮɟɤɬɵ ɦɨɝɭɬ ɛɵɬɶ 

ɩɪɢɱɢɧɨɣ ɩɨɜɵɲɟɧɢɹ ɜɢɛɪɚɰɢɢ  ɭɡɥɨɜ  ɝɢɞɪɨɚɝɪɟɝɚɬɚ.    
ȼ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ  ɩɨ ɢɡɦɟɪɟɧɢɸ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɟɤɨɬɨɪɵɯ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɩɨɦɨɳɶɸ 
ɛɟɫɤɨɧɬɚɤɬɧɵɯ ɢɧɮɪɚɤɪɚɫɧɵɯ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ. Ȼɵɥɢ ɜɵɛɪɚɧɵ ɞɚɬɱɢɤɢ, 
ɩɨ ɤɨɬɨɪɵɦ ɛɵɥɚ ɧɚɩɢɫɚɧɚ ɩɪɨɝɪɚɦɦɚ ɢɯ ɪɚɛɨɬɵ. Ɋɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɫɛɨɪɚ 
ɞɚɧɧɵɯ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɚɝɪɟɝɚɬɚ ɢ ɭɤɚɡɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɞɟɮɟɤɬɨɜ. ɉɪɟɞɥɨɠɟɧɵ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɨɜ ɞɥɹ 
ɤɨɧɬɪɨɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ.       
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ȺȼɌɈɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɢɦɟɧɟɧɢɟ 
ɢɧɮɪɚɤɪɚɫɧɵɯ ɞɚɬɱɢɤɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ Ƚɗɋ». 

ɐɟɥɶ ɪɚɛɨɬɵ:  
Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɞɚɧɧɵɯ ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɩɨɦɨɳɶɸ ɢɧɮɪɚɤɪɚɫɧɵɯ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɨɫɬɪɨɟɧɢɟ 
ɝɪɚɮɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɴɟɤɬɨɜ ɤɨɧɬɪɨɥɹ ɢ ɜɵɞɚɱɚ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ 
ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ.  

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 
ɉɨɤɚɡɚɬɶ, ɱɬɨ ɬɟɩɥɨɜɨɟ ɪɚɫɲɢɪɟɧɢɟ ɬɟɥ ɜ ɭɡɥɚɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢɜɨɞɢɬ ɤ 

ɩɨɜɵɲɟɧɢɸ ɜɢɛɪɚɰɢɢ.   

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɩɨɫɨɛɚɦɢ, 
ɩɪɢɦɟɧɹɟɦɵɦɢ ɧɚ Ƚɗɋ. 

Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɫ ɩɨɦɨɳɶɸ ɢɧɮɪɚɤɪɚɫɧɵɯ ɞɚɬɱɢɤɨɜ, ɭɞɚɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ 
ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɦɧɨɝɨ ɛɵɫɬɪɟɟ, ɱɟɦ ɞɚɬɱɢɤɚɦɢ, ɤɨɬɨɪɵɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɟɣɱɚɫ. 

Ɋɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɮɪɚɤɪɚɫɧɵɯ ɞɚɬɱɢɤɨɜ ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ (ɩɨɜɟɪɯɧɨɫɬɢ ɜɚɥɚ ɜ ɩɨɞɲɢɩɧɢɤɚɯ, 

ɞɢɫɤ ɩɨɞɩɹɬɧɢɤɚ, ɪɨɬɨɪ ɚɝɪɟɝɚɬɚ ɢ ɞɪɭɝɢɟ). 
ɋɨɡɞɚɬɶ ɫɢɫɬɟɦɭ ɫɛɨɪɚ ɞɚɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɢɧɮɪɚɤɪɚɫɧɵɯ ɞɚɬɱɢɤɨɜ, ɫ ɭɱɟɬɨɦ ɜɪɚɳɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ. ɍɤɚɡɚɬɶ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɞɟɮɟɤɬɨɜ.  

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ: 
ɇɨɜɢɡɧɚ ɡɚɤɥɸɱɚɟɬɫɹ, ɜ ɬɨɦ ɱɬɨ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɥɢɹɧɢɟ 

ɧɚɝɪɟɜɚ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɚ ɜɢɛɪɚɰɢɸ. Ⱦɥɹ ɤɨɧɬɪɨɥɢɪɨɜɚɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɢɧɮɪɚɤɪɚɫɧɵɟ ɞɚɬɱɢɤɢ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɞɥɹ 

ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ ɛɵɫɬɪɟɟ, ɱɟɦ ɬɟ ɦɟɬɨɞɵ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ Ƚɗɋ. 
Ɋɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɫɛɨɪɚ ɞɚɧɧɵɯ ɞɥɹ ɞɚɬɱɢɤɨɜ ɢ ɨɩɢɫɚɧɨ, ɤɚɤ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɜɢɞɟ ɪɟɤɨɦɟɧɞɚɰɢɣ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ: 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɫɨɡɞɚɧɢɢ ɧɨɜɨɣ, 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ. 
Ʌɢɱɧɵɣ ɜɤɥɚɞ ɚɜɬɨɪɚ: 
ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɞɚɧɧɵɯ, ɢɧɮɪɚɤɪɚɫɧɨɝɨ 

ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ. ɍɤɚɡɚɧɢɟ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢ ɜɵɹɜɥɟɧɢɢ ɞɟɮɟɤɬɨɜ. 
Ⱥɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ: 
Ɋɟɡɭɥɶɬɚɬɵ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɞɨɤɥɚɞɵɜɚɥɢɫɶ ɢ ɨɛɫɭɠɞɚɥɢɫɶ ɧɚ 

ɫɥɟɞɭɸɳɢɯ ɤɨɧɮɟɪɟɧɰɢɹɯ: 
1) IV ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ – ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 

ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «ȽɂȾɊɈɗɅȿɄɌɊɈɋɌȺɇɐɂɂ 
ȼ XXI ȼȿɄȿ», ɋɚɹɧɨɝɨɪɫɤ ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 13 – 14 ɚɩɪɟɥɹ 2017 ɝɨɞɚ.  
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2) III (XVIII) ȼɫɟɪɨɫɫɢɣɫɤɚɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ 
ɢ ɚɫɩɢɪɚɧɬɨɜ «Ɇɨɥɨɞɚɹ ɦɵɫɥɶ – ɪɚɡɜɢɬɢɸ ɷɧɟɪɝɟɬɢɤɢ», Ȼɪɚɬɫɤ, 23 – 27 ɚɩɪɟɥɹ 
2018 ɝɨɞɚ.  

3) V ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ – ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 
ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «ȽɂȾɊɈɗɅȿɄɌɊɈɋɌȺɇɐɂɂ 
ȼ XXI ȼȿɄȿ», ɋɚɹɧɨɝɨɪɫɤ ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 26 – 27 ɚɩɪɟɥɹ 2018 ɝɨɞɚ.  

ɉɭɛɥɢɤɚɰɢɢ:  
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɛɨɬɵ ɨɩɭɛɥɢɤɨɜɚɧɨ 3 ɫɬɚɬɶɢ. 

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴɺɦ ɞɢɫɫɟɪɬɚɰɢɢ:  
Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɤɨɥɢɱɟɫɬɜɚ ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ 

ɥɢɬɟɪɚɬɭɪɵ ɢɡ ɧ ɧɚɢɦɟɧɨɜɚɧɢɣ. Ɇɚɬɟɪɢɚɥ ɢɡɥɨɠɟɧ ɧɚ 66 ɫɬɪɚɧɢɰɚɯ, ɫɨɞɟɪɠɢɬ 
38 ɪɢɫɭɧɤɚ ɢ 28 ɮɨɪɦɭɥ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɢɞɪɨɚɝɪɟɝɚɬ, ɬɟɦɩɟɪɚɬɭɪɚ, ɢɧɮɪɚɤɪɚɫɧɵɣ ɞɚɬɱɢɤ, 
ɩɨɞɲɢɩɧɢɤ, ɞɢɫɤ ɩɨɞɩɹɬɧɢɤɚ, ɬɟɥɚ ɬɪɟɧɢɹ, ɞɟɮɟɤɬɵ, ɩɹɬɧɨ ɫɤɚɧɢɪɨɜɚɧɢɹ, 
ɪɚɡɪɟɲɟɧɢɟ ɞɚɬɱɢɤɚ. 
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ABSTRACT 

 

Graduation qualification work on the topic "Application of infrared sensors to 

determine the temperature of rotating parts of the hydroelectric power plant HPP." 

Objective: 

Development of a system for collecting data on the temperature of rotating 

parts of a hydroelectric unit using infrared temperature sensors. Constructing 

temperature charts of control objects and issuing recommendations on the data 

obtained. 

Main goals: 

Show that the thermal expansion of the bodies at the nodes of the hydroelectric 

unit leads to an increase in vibration. 

Analyze the features of temperature measurement by the methods used at HPP. 

Prove that using infrared sensors, it is possible to determine the temperature 

rise much faster than the sensors that are used now. 

Consider the use of infrared sensors to monitor the rotating parts of the unit 

(shaft surfaces in bearings, thrust plate, rotor unit and others). 

Create a system for collecting temperature data using infrared sensors, taking 

into account the rotation of the monitored surfaces. Construct temperature charts. 

Specify recommendations for identifying defects. 

Scientific novelty: 

The novelty lies in the fact that in this work the effect of heating in different 

parts of the hydroelectric unit on vibration is considered. To control temperature, 

infrared sensors are considered that are capable of collecting information faster than 

those used at HPPs. A system for data collection for sensors has been developed and 

described how to treat the obtained temperature data in the form of recommendations. 

Practical significance of the work: 

The results of the work can be used to create a new, improved system for 

diagnosing the operation of hydroelectric power stations of the hydroelectric power 

station. 

Personal contribution of the author: 

Programming the operation of a data acquisition system, an infrared 

temperature sensor. Indication of recommendations for defects. 

Testing of work: 

The results of the thesis were reported and discussed at the following 

conferences: 

1) IV All-Russian Scientific and Practical Conference of Young Scientists, 

Specialists, Graduate Students and Students "HYDROELECTRIC POWER 

STATIONS IN THE XXI CENTURY", Sayanogorsk r.p. Cheryomushki, April 13 - 

14, 2017. 

2) III (XVIII) All-Russia scientific and technical conference of students and 

graduate students "Young thought - development of energy", Bratsk, April 23 - 27, 

2018. 
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3) V All - Russian Scientific - Practical Conference of Young Scientists, 

Specialists, Graduate Students and Students "HYDROELECTRIC POWER 

STATIONS IN THE XXI CENTURY", Sayanogorsk. Cheryomushki, on April 26 - 

27, 2018. 

Publications: 

Based on the results of the work, 3 articles have been published. 

Structure and scope of the dissertation: 

The thesis consists of an introduction, a number of chapters, a conclusion and a 

list of literature from n titles. The material is presented on 66 pages, contains 38 

figures and 28 formulas. 

Key words: hydrounit, temperature, infrared sensor, bearing, thrust plate, 

friction bodies, defects, spot of scanning, sensor resolution. 
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ȼȼȿȾȿɇɂȿ 
 

ɇɚɞɟɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɹɞɨɦ ɮɚɤɬɨɪɨɜ. Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ 
ɜɟɥɢɱɢɧɚ ɜɢɛɪɚɰɢɢ ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ ɢ ɨɬɞɟɥɶɧɵɯ ɟɝɨ ɭɡɥɨɜ. ȼɢɛɪɚɰɢɹ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɫɬɨɹɧɢɟ ɚɝɪɟɝɚɬɚ ɩɨɫɥɟ ɟɝɨ ɩɭɫɤɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɉɨ 
ɯɚɪɚɤɬɟɪɭ ɢ ɜɟɥɢɱɢɧɟ ɜɢɛɪɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɜɵɹɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɚɝɪɟɝɚɬɟ ɬɚɤɢɟ ɤɚɤ: ɭɯɭɞɲɟɧɢɟ ɪɚɛɨɬɵ ɩɨɞɲɢɩɧɢɤɨɜ, 
ɩɨɫɬɟɩɟɧɧɨɟ ɪɚɡɜɢɬɢɟ ɬɪɟɳɢɧ ɜ ɦɚɬɟɪɢɚɥɟ, ɛɵɫɬɪɵɣ ɢɡɧɨɫ ɭɩɥɨɬɧɟɧɢɣ ɜɚɥɚ 
ɬɭɪɛɢɧɵ, ɚ ɬɚɤɠɟ ɩɪɟɞɚɜɚɪɢɣɧɨɟ ɟɝɨ ɫɨɫɬɨɹɧɢɟ [1, c. 3]. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɢɛɪɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɟɣɫɬɜɭɸɳɢɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɹɜɥɹɟɬɫɹ ɜɫɟɝɞɚ ɚɤɬɭɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɩɨɜɵɲɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɪɨɜɧɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ.  ɉɪɨɛɥɟɦɨɣ 
ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɫɨɡɞɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɇɚɢɛɨɥɟɟ ɩɪɨɝɪɟɫɫɢɜɧɵɦ ɪɟɲɟɧɢɟɦ ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɧɚ Ƚɗɋ ɫɢɫɬɟɦ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɜɵɹɜɥɹɬɶ 
ɞɟɮɟɤɬɵ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɢɯ ɪɚɡɜɢɬɢɹ [1, c. 4]. 
Ʉ ɢɯ ɱɢɫɥɭ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ, ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ 
ɭɡɥɨɜ ɢ ɬɟɩɥɨɜɢɡɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ. ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɢɧɮɪɚɤɪɚɫɧɵɯ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɤɨɧɬɪɨɥɹ ɜɪɚɳɚɸɳɢɯɫɹ 
ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ. 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɛɥɟɦɚɯ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɧɨɜɧɵɯ 
ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

 

1.1 ɋɢɥɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɟ  
  

ɋɢɥɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɢ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɨɬɞɟɥɶɧɵɟ 
ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɚɝɪɟɝɚɬɚ, ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɩɨɫɬɨɹɧɧɵɦɢ (ɫɬɚɬɢɱɟɫɤɢɦɢ), 
ɬɚɤ ɢ ɩɟɪɟɦɟɧɧɵɦɢ (ɞɢɧɚɦɢɱɟɫɤɢɦɢ) ɜɨ ɜɪɟɦɟɧɢ. Ⱦɟɣɫɬɜɢɟ ɷɬɢɯ ɫɢɥ 
ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɞɟɮɨɪɦɚɰɢɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɚɝɪɟɝɚɬɚ, ɢɯ ɜɢɛɪɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɜɢɛɪɚɰɢɢ ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ. ɏɚɪɚɤɬɟɪ ɩɪɨɹɜɥɟɧɢɹ ɫɢɥ ɪɚɡɥɢɱɟɧ ɞɥɹ 
ɪɚɡɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ. Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 
ɭɫɬɚɧɨɜɢɜɲɢɟɫɹ ɢ ɧɟɭɫɬɚɧɨɜɢɜɲɢɟɫɹ (ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ) [1, c. 5]. 

ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɩɨɜɵɲɟɧɧɚɹ ɜɢɛɪɚɰɢɹ ɚɝɪɟɝɚɬɚ ɩɪɢɜɨɞɢɬ ɤ ɨɫɥɚɛɥɟɧɢɸ 
ɛɨɥɬɨɜ ɢ ɤɥɢɧɶɟɜ, ɤɪɟɩɹɳɢɯ ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɞɲɢɩɧɢɤɢ, ɨɫɥɚɛɥɟɧɢɸ 
ɤɪɟɩɥɟɧɢɹ ɤɪɟɫɬɨɜɢɧ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɤ ɛɵɫɬɪɨɦɭ ɢɡɧɨɫɭ ɧɚɩɪɚɜɥɹɸɳɢɯ 
ɩɨɞɲɢɩɧɢɤɨɜ. ɍɜɟɥɢɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɢɛɪɚɰɢɢ ɚɝɪɟɝɚɬɚ ɢ ɛɨɣ ɜɚɥɚ 
(ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ) ɩɪɢɜɨɞɹɬ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɧɚɝɪɭɡɤɟ ɧɚ ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɞɲɢɩɧɢɤɢ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤ ɩɨɜɵɲɟɧɢɸ ɢɯ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɩɨɜɵɲɟɧɢɸ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɜ ɚɝɪɟɝɚɬɟ. Ȼɨɥɶɲɚɹ ɜɢɛɪɚɰɢɹ 
ɚɝɪɟɝɚɬɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɬɚɤɠɟ ɭɯɭɞɲɟɧɢɸ ɪɚɛɨɬɵ ɥɚɛɢɪɢɧɬɧɵɯ ɢ ɫɚɥɶɧɢɤɨɜɵɯ 
ɭɩɥɨɬɧɟɧɢɣ ɜɚɥɚ ɬɭɪɛɢɧɵ. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɫɥɭɱɚɢ ɩɨɥɨɦɨɤ ɢ ɩɨɜɪɟɠɞɟɧɢɣ 
ɞɟɬɚɥɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɹɜɥɹɥɢɫɶ ɫɥɟɞɫɬɜɢɟɦ ɩɨɜɵɲɟɧɧɨɣ ɜɢɛɪɚɰɢɢ [1, c. 21]. 

Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɨ ɜɪɟɦɟɧɟɦ ɜɢɛɪɚɰɢɹ ɚɝɪɟɝɚɬɚ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɗɬɨ ɫɜɹɡɚɧɨ, ɫ ɩɨɫɬɟɩɟɧɧɵɦ ɢɡɧɨɫɨɦ ɧɚɩɪɚɜɥɹɸɳɢɯ 
ɩɨɞɲɢɩɧɢɤɨɜ ɚɝɪɟɝɚɬɚ, ɨɫɥɚɛɥɟɧɢɟɦ ɤɪɟɩɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ (ɞɨɦɤɪɚɬɵ 

ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɤɪɟɩɥɟɧɢɟ ɤɪɟɫɬɨɜɢɧ, ɜɤɥɚɞɵɲɟɣ ɩɨɞɲɢɩɧɢɤɨɜ) [1, c. 148]. 

ɇɚɛɥɸɞɟɧɢɟ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɚɝɪɟɝɚɬɚ ɜ ɨɬɧɨɲɟɧɢɢ ɜɢɛɪɚɰɢɢ ɩɨɡɜɨɥɹɟɬ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɜɨɜɪɟɦɹ ɨɛɧɚɪɭɠɢɬɶ ɧɟɩɨɥɚɞɤɢ ɫ ɚɝɪɟɝɚɬɨɦ, ɚ 
ɩɪɟɞɥɚɝɚɟɦɵɣ ɩɨɞɯɨɞ ɤ ɢɡɦɟɪɟɧɢɹɦ ɩɨɦɨɠɟɬ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬ ɜ ɭɡɥɚɯ ɬɪɟɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɞɥɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɢɫɩɵɬɚɧɢɣ ɢ 
ɪɟɦɨɧɬɨɜ [1, ɫ. 143]. 

 

1.2 Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɪɚɫɲɢɪɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɷɥɟɦɟɧɬɨɜ ɬɪɟɧɢɹ 

 

Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɫɢɥɵ ɜɨɡɧɢɤɚɸɬ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɜ ɪɟɡɭɥɶɬɚɬɟ: 
1) ɧɟɛɚɥɚɧɫɚ ɪɨɬɨɪɚ ɚɝɪɟɝɚɬɚ; 
2) ɞɟɮɟɤɬɨɜ ɰɟɧɬɪɨɜɤɢ; 
3) ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɜ ɦɚɬɟɪɢɚɥɟ ɜɚɥɚ; 
4) ɧɚɥɢɱɢɹ ɬɪɟɧɢɹ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɫ ɡɚɡɨɪɨɦ ɢɥɢ ɡɚɞɟɜɚɧɢɹ ɜɪɚɳɚɸɳɢɯɫɹ 
ɱɚɫɬɟɣ ɨ ɧɟɩɨɞɜɢɠɧɵɟ; 
5) ɝɟɨɦɟɬɪɢɟɣ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

Ɇɧɨɝɢɟ ɢɡ ɞɚɧɧɵɯ ɹɜɥɟɧɢɣ ɭɠɟ ɯɨɪɨɲɨ ɨɩɢɫɚɧɵ [1-3], ɩɨɷɬɨɦɭ ɜ ɪɚɛɨɬɟ 
ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɨ ɜɥɢɹɧɢɟ ɝɟɨɦɟɬɪɢɢ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɢ ɜɥɢɹɧɢɟ ɡɨɧ ɧɚɝɪɟɜɚ ɜ 
ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚ ɜɢɛɪɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ [1, ɫ. 33]. 
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1.3 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

1. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɦɢ 
ɫɩɨɫɨɛɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ Ƚɗɋ. 

2. ɉɨɤɚɡɚɬɶ, ɱɬɨ ɬɟɩɥɨɜɨɟ ɪɚɫɲɢɪɟɧɢɟ ɬɟɥ ɜ ɭɡɥɚɯ  ɩɪɢɜɨɞɢɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɜɢɛɪɚɰɢɢ ɭɡɥɨɜ ɚɝɪɟɝɚɬɚ.   

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɫ ɩɨɦɨɳɶɸ ɂɄ ɞɚɬɱɢɤɨɜ, ɭɞɚɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɧɚɦɧɨɝɨ 
ɛɵɫɬɪɟɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɱɟɦ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɞɚɬɱɢɤɚɦɢ. 

4. Ɋɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɂɄ ɞɚɬɱɢɤɨɜ ɧɚ 
ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɹɯ ɚɝɪɟɝɚɬɚ (ɩɨɞɲɢɩɧɢɤɢ, ɞɢɫɤ ɩɨɞɩɹɬɧɢɤɚ, ɪɨɬɨɪ ɚɝɪɟɝɚɬɚ ɢ 
ɞɪɭɝɢɟ). 

5. ɋɨɡɞɚɬɶ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɂɄ ɞɚɬɱɢɤɚ, ɫ 
ɭɱɟɬɨɦ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ. ɉɨɫɬɪɨɢɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜɪɚɳɚɸɳɢɯɫɹ ɬɟɥ.  

6. ɉɪɟɞɥɨɠɢɬɶ ɚɥɝɨɪɢɬɦɵ ɡɚɳɢɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɬ ɧɚɝɪɟɜɚ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɪɚɳɚɸɳɢɯɫɹ ɬɟɥ 

 

1.4 ȼɥɢɹɧɢɟ ɝɟɨɦɟɬɪɢɢ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɧɚ ɬɟɩɥɨɜɨɟ ɢ ɜɢɛɪɚɰɢɨɧɧɨɟ 
ɫɨɫɬɨɹɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

 

ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɧɟɩɪɚɜɢɥɶɧɚɹ ɫɛɨɪɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢɥɢ 
ɧɟɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɣ ɪɟɦɨɧɬ ɟɝɨ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɥɨɧɟɧɢɹɦ ɜ ɝɟɨɦɟɬɪɢɢ, 
ɧɚɩɪɢɦɟɪ ɜ ɨɫɢ ɜɚɥɚ ɢ ɨɫɢ ɜɪɚɳɟɧɢɹ, ɪɢɫɭɧɨɤ 1. ȼɢɛɪɚɰɢɹ ɜ ɷɬɨɦ ɫɥɭɱɚɟ 
ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɧɨɦɭ ɢɡɧɨɫɭ ɫɟɝɦɟɧɬɨɜ ɢ ɪɨɫɬɭ ɬɪɟɧɢɹ ɜ ɭɡɥɚɯ ɢ ɞɚɠɟ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɨɞɲɢɩɧɢɤɨɜ. ɇɚ ɩɪɢɦɟɪɟ ɪɚɫɫɦɨɬɪɢɦ ɞɚɧɧɨɟ ɹɜɥɟɧɢɟ ɧɚ 
ɨɩɨɪɧɨɦ ɩɨɞɲɢɩɧɢɤɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɩɨɞɩɹɬɧɢɤɟ. 

 

Ɋɢɫɭɧɨɤ 1- ɇɚɪɭɲɟɧɢɟ ɝɟɨɦɟɬɪɢɢ ɨɫɢ ɜɚɥɚ ɢ ɨɫɢ ɜɪɚɳɟɧɢɹ 
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Ɉɫɶ ɜɚɥɚ ɧɚɞɫɬɚɜɤɢ ɧɟ ɫɨɜɩɚɞɚɟɬ ɫ ɨɫɶɸ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɢɥɢ 
ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɧɢɤɚɟɬ ɨɞɧɨɫɬɨɪɨɧɧɢɣ ɧɚɝɪɟɜ 
ɭɱɚɫɬɤɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɢɫɤɪɢɜɥɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɜɵɲɟɧɢɸ ɛɨɹ 
ɜɚɥɚ ɢ ɜɢɛɪɚɰɢɢ [2, c. 144],  ɪɢɫɭɧɨɤ 2. 

 

ȼɚɥ ɧɚɞɫɬɚɜɤɚ

Ʉɨɪɩɭɫ ɭɩɥɨɬɧɟɧɢɹ 
ɩɨɞɩɹɬɧɢɤɚ

Ɉɫɶ 
ɜɪɚɳɟɧɢɹ 

ȽȺ

ɋɟɝɦɟɧɬ 
ɬɪɟɧɢɹ

 
Ɋɢɫɭɧɨɤ 2 – Ɉɞɧɨɫɬɨɪɨɧɧɢɣ ɧɚɝɪɟɜ ɭɱɚɫɬɤɚ 

 

ɉɟɪɟɣɞɟɦ ɤ ɩɨɞɩɹɬɧɢɤɭ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɨɦɭ ɭɡɥɭ ɚɝɪɟɝɚɬɚ. 
 

1.5 ɉɨɞɩɹɬɧɢɤ 

 

1.5.1 ɋɬɭɩɢɰɚ ɩɨɞɩɹɬɧɢɤɚ 

 

ɋɢɥɚ ɬɪɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɚɹ ɜ ɩɨɞɲɢɩɧɢɤɚɯ, ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɧɨɦɭ 
ɧɚɝɪɟɜɭ ɷɥɟɦɟɧɬɨɜ ɢ ɩɚɞɟɧɢɸ ɄɉȾ. 

ɋɬɭɩɢɰɚ ɩɨɞɩɹɬɧɢɤɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɫɢɥɨɜɨɣ ɟɝɨ ɱɚɫɬɶɸ, ɤ ɤɨɬɨɪɨɣ 
ɤɪɟɩɢɬɫɹ ɡɟɪɤɚɥɶɧɵɣ ɞɢɫɤ ɢ ɱɟɪɟɡ ɫɬɭɩɢɰɭ ɜɫɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɪɨɬɨɪɚ ɢ 
ɪɟɚɤɰɢɢ ɜɨɞɵ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɫɟɝɦɟɧɬɵ, ɪɢɫɭɧɨɤ 3. ɋɬɭɩɢɰɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ 
ɧɚɞɟɠɧɭɸ ɢ ɜɟɫɶɦɚ ɠɟɫɬɤɭɸ ɨɩɨɪɭ ɞɥɹ ɞɢɫɤɚ, ɚ ɟɟ ɬɨɪɰɟɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɞɨɥɠɧɚ ɨɫɬɚɜɚɬɶɫɹ ɩɥɨɫɤɨɣ ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɨɫɢ ɜɚɥɚ ɚɝɪɟɝɚɬɚ, ɱɬɨɛɵ ɧɟ 
ɜɵɡɵɜɚɬɶ ɛɢɟɧɢɹ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ 
ɨɩɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɨɛɪɚɛɨɬɤɟ ɫɬɭɩɢɰɵ ɢ ɞɢɫɤɚ ɧɚ ɡɚɜɨɞɟ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ 
ɜɵɩɨɥɧɹɸɬɫɹ ɤɚɤ ɩɨ ɤɥɚɫɫɭ ɱɢɫɬɨɬɵ, ɬɚɤ ɢ ɩɨ ɨɬɤɥɨɧɟɧɢɸ ɨɬ ɩɥɨɫɤɨɫɬɧɨɫɬɢ ɜ 
ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɤɨɜ. Ɉɛɟ ɩɥɨɫɤɨɫɬɢ ɞɢɫɤɚ ɢ ɩɥɨɫɤɨɫɬɶ ɫɬɭɩɢɰɵ, ɫɨɩɪɹɝɚɟɦɚɹ ɫ 
ɞɢɫɤɨɦ, ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɨɬɤɥɨɧɟɧɢɟɦ ɨɬ ɩɥɨɫɤɨɫɬɢ ɧɟ ɛɨɥɟɟ 0,03 ɦɦ. Ɉɞɧɚɤɨ 
ɩɪɢ ɝɨɪɹɱɟɣ ɩɨɫɚɞɤɟ ɫɬɭɩɢɰɵ ɧɚ ɜɚɥ ɫ ɧɚɬɹɝɨɦ ɜɨ ɜɪɟɦɹ ɦɨɧɬɚɠɚ ɩɪɨɢɫɯɨɞɢɬ 
ɞɟɮɨɪɦɚɰɢɹ ɜɬɭɥɤɢ, ɩɪɢɱɟɦ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨ ɢɫɤɪɢɜɥɹɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɶ, 
ɫɨɩɪɹɝɚɟɦɚɹ ɫ ɞɢɫɤɨɦ [2, c. 160]. 
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Ɋɢɫɭɧɨɤ 3- ɉɨɞɩɹɬɧɢɤ ɝɢɞɪɨɚɝɪɟɝɚɬɚ: 

1 – ɨɫɬɨɜ ɪɨɬɨɪɚ; 2 – ɤɨɪɩɭɫ ɭɩɥɨɬɧɟɧɢɹ ɉɉ; 3 – ɜɬɭɥɤɚ ɩɨɞɩɹɬɧɢɤɚ; 
4 – ɞɢɫɤ ɩɨɞɩɹɬɧɢɤɚ; 5 - ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ; 6 – ɜɧɭɬɪɟɧɧɢɣ ɫɟɝɦɟɧɬ ɉɉ; 

7 – ɧɚɪɭɠɧɵɣ ɫɟɝɦɟɧɬ ɉɉ 

 

ɇɟɪɨɜɧɨɫɬɢ, ɩɨɹɜɢɜɲɢɟɫɹ ɧɚ ɩɥɨɫɤɨɫɬɢ ɫɬɭɩɢɰɵ, ɩɟɪɟɞɚɸɬɫɹ ɧɚ 
ɡɟɪɤɚɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɞɢɫɤɚ, ɜɵɡɵɜɚɸɬ ɟɟ ɢɫɤɪɢɜɥɟɧɢɟ ɢ ɛɢɟɧɢɟ ɞɢɫɤɚ ɩɪɢ 
ɪɚɛɨɬɟ. ȼ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɩɹɬɧɢɤɚ ɩɨɹɜɥɹɸɬɫɹ 
ɞɟɮɨɪɦɚɰɢɢ ɫɬɭɩɢɰɵ ɢɥɢ ɞɢɫɤɚ, ɜɵɡɜɚɧɧɵɟ ɪɚɡɥɢɱɧɵɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ, ɱɬɨ 
ɬɚɤɠɟ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɛɢɟɧɢɹ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɪɢ 
ɪɚɛɨɬɟ. ɉɨɜɵɲɟɧɧɚɹ ɧɟɪɨɜɧɨɫɬɶ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɪɢɜɨɞɢɬ ɤ 
ɭɬɹɠɟɥɟɧɢɸ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɩɨɞɩɹɬɧɢɤɚ ɢ ɱɚɫɬɵɦ ɟɝɨ ɩɨɜɪɟɠɞɟɧɢɹɦ 

(ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɟ ɨɫɧɨɜɚɧɢɣ ɢ ɭɡɥɨɜ ɉɉ, ɢɡɧɨɫ ɫɟɝɦɟɧɬɨɜ) [2,c. 167]. 

ɉɪɨɜɟɞɟɧɧɵɟ ɧɚɬɭɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɧɚɹ 
ɞɟɮɨɪɦɚɰɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɩɪɢɱɢɧ, ɫɟɪɶɟɡɧɨ ɡɚɬɪɭɞɧɹɸɳɢɯ ɪɚɛɨɬɭ 
ɩɨɞɩɹɬɧɢɤɨɜ, ɢɦɟɸɳɢɯ ɤɪɭɩɧɵɟ ɨɞɧɨɫɥɨɣɧɵɟ ɫɟɝɦɟɧɬɵ [2, ɫ. 96]. 

 

1.5.2 Ɍɪɟɧɢɟ ɜɬɭɥɤɢ ɨɛ ɭɩɥɨɬɧɟɧɢɟ ɩɨɞɩɹɬɧɢɤɚ 

 

ɉɪɢ ɜɪɚɳɟɧɢɢ ɜɬɭɥɤɢ ɩɨɞɩɹɬɧɢɤɚ ɢ ɬɪɟɧɢɟ ɟɝɨ ɨɛ ɭɩɥɨɬɧɟɧɢɟ, 
ɩɪɨɢɫɯɨɞɢɬ ɧɟɪɚɜɧɨɦɟɪɧɵɣ ɧɚɝɪɟɜ ɤɨɝɨ-ɬɨ ɫɟɝɦɟɧɬɚ ɜɬɭɥɤɢ, ɪɢɫɭɧɨɤ 4. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɧɚɝɪɟɜɚ ɜɬɭɥɤɢ ɩɨɞɩɹɬɧɢɤɚ (ɚ ɜɦɟɫɬɟ ɫ ɧɟɣ ɢ ɨɫɬɨɜɚ 
ɪɨɬɨɪɚ), ɩɪɨɢɫɯɨɞɢɬ ɥɢɧɟɣɧɨɟ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɪɚɫɲɢɪɟɧɢɟ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɞɟɮɨɪɦɚɰɢɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɢɫɤɪɢɜɥɹɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɶ ɞɢɫɤɚ ɩɹɬɵ ɢ 
ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɛɨɹ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɢ ɚɛɫɨɥɸɬɧɨɣ ɜɢɛɪɚɰɢɢ ɨɩɨɪɧɵɯ 
ɭɡɥɨɜ. ɉɨɞɨɛɧɨɟ ɹɜɥɟɧɢɟ ɛɵɥɨ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɧɚ ɨɞɧɨɦ ɢɡ ɚɝɪɟɝɚɬɨɜ ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɨɣ Ƚɗɋ [3, c. 119]. 



14 

 

Ʉɨɪɩɭɫ 
ɭɩɥɨɬɧɟɧɢɹ ɉɉ

Ɉɫɶ ɜɪɚɳɟɧɢɹ

ȼɬɭɥɤɚ
ɉɉ

Ɉɫɶ ɤɨɪɩɭɫɚ 
ɭɩɥɨɬɧɟɧɢɹ ɉɉ

 
Ɋɢɫɭɧɨɤ 4 - ɇɟɫɨɨɫɧɨɫɬɶ ɤɨɪɩɭɫɚ ɭɩɥɨɬɧɟɧɢɹ 

 

ɉɨɥɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜɬɭɥɤɢ ɩɨɞɩɹɬɧɢɤɚ 
ɩɨɜɬɨɪɹɟɬ ɧɟɪɨɜɧɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ, ɪɢɫɭɧɨɤ 5. 

Ⱦɨ ɧɚɝɪɟɜɚ ɜɬɭɥɤɢ ɩɨɞɩɹɬɧɢɤɚ ɛɨɣ ɞɢɫɤɚ ɉɉ ɚɝɪɟɝɚɬɚ ɛɵɥ ɧɟɛɨɥɶɲɢɦ, ɧɨ 
ɤɨɝɞɚ ɩɪɨɢɡɨɲɟɥ ɧɟ ɪɚɜɧɨɦɟɪɧɵɣ ɧɚɝɪɟɜ ɢ ɨɛɪɚɡɨɜɚɥɢɫɶ ɦɟɫɬɚ ɬɪɟɧɢɹ, ɛɨɣ 
ɞɢɫɤɚ ɉɉ ɭɜɟɥɢɱɢɥɫɹ. ɉɨɫɥɟ ɨɫɬɚɧɨɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɛɨɣ ɞɢɫɤɚ ɉɉ ɧɟ 
ɭɦɟɧɶɲɢɥɫɹ ɞɨ ɢɫɯɨɞɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɢɡ ɱɟɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɝɪɟɜ 
ɧɟɤɨɬɨɪɵɯ ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ ɩɪɢɜɨɞɢɬ ɤ ɨɫɬɚɬɨɱɧɵɦ ɞɟɮɨɪɦɚɰɢɹɦ ɢ ɩɨɜɵɲɟɧɢɸ 
ɜɢɛɪɚɰɢɢ ɚɝɪɟɝɚɬɚ. ɉɨɫɥɟɞɭɸɳɢɟ ɧɟɨɞɧɨɤɪɚɬɧɵɟ ɧɚɝɪɟɜɵ ɭɡɥɨɜ ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɢɯ ɞɟɮɨɪɦɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɧɨɣ ɜɢɛɪɚɰɢɢ ɢ ɢɡɧɨɫɚ ɭɡɥɚ 

[1, c. 30].  

ɨɬɧɨɫɢɬɟɥɶɧɵɟ 
ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ ɞɢɫɤɚ 

ɩɨɞɩɹɬɧɢɤɚ

ɢɡɦɟɧɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ 

ɜɬɭɥɤɢ 
ɩɨɞɩɹɬɧɢɤɚ

ɨɬɦɟɬɱɢɤ ɨɛɨɪɨɬɨɜ

10,78 10,85

dt=0,066

10,78 10,85

x,ɦɦ

T,°С

 
Ɋɢɫɭɧɨɤ 5- Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɫɬɭɩɢɰɵ ɩɨɞɩɹɬɧɢɤɚ ɢ 

ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɣ ɞɢɫɤɚ ɩɹɬɵ 
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1.6 Ɉɛɡɨɪ ɞɟɮɟɤɬɨɜ ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɭɡɥɨɜ 
 

1.6.1 ɉɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɩɨɞɩɹɬɧɢɤɚ ɧɢɠɟ ɩɨɜɟɪɯɧɨɫɬɢ 
ɬɪɟɧɢɹ 

 

Ʉ ɝɪɭɛɵɦ ɨɲɢɛɤɚɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɩɪɢɜɨɞɹɳɢɦ ɤ 
ɫɟɪɶɺɡɧɵɦ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɨɞɩɹɬɧɢɤɚ, ɨɬɧɨɫɢɬɫɹ ɩɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ 
ɧɢɠɟ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ. ɉɨɜɪɟɠɞɟɧɢɹ ɜ ɬɚɤɢɯ ɫɥɭɱɚɹɯ 
ɪɚɡɜɢɜɚɸɬɫɹ ɨɱɟɧɶ ɛɵɫɬɪɨ ɢ ɩɪɢɜɨɞɹɬ ɤ ɱɪɟɡɜɵɱɚɣɧɨ ɫɟɪɶɟɡɧɵɦ ɩɨɜɪɟɠɞɟɧɢɹɦ 
ɩɨɞɩɹɬɧɢɤɚ: ɩɨɥɧɵɣ ɫɧɨɫ ɮɬɨɪɨɩɥɚɫɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ, ɨɩɥɚɜɥɟɧɢɟ ɛɪɨɧɡɨɜɨɣ 
ɩɪɨɜɨɥɨɤɢ, ɩɨɜɪɟɠɞɟɧɢɟ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɢ ɟɝɨ ɞɟɮɨɪɦɚɰɢɹ [4, ɫ. 
8]. 

 

1.6.2 Ɂɚɳɟɦɥɟɧɢɟ ɫɟɝɦɟɧɬɨɜ ɜ ɭɩɨɪɚɯ ɢ ɡɚɬɪɭɞɧɟɧɢɟ ɢɯ 
ɫɚɦɨɭɫɬɚɧɚɜɥɢɜɚɟɦɨɫɬɢ 
 

Ɋɹɞ ɧɚɛɥɸɞɚɜɲɢɯɫɹ ɩɨɜɪɟɠɞɟɧɢɣ ɗɆɉ-ɫɟɝɦɟɧɬɨɜ ɛɵɥ ɜɵɡɜɚɧ 
ɡɚɳɟɦɥɟɧɢɟɦ ɫɟɝɦɟɧɬɨɜ ɜ ɭɩɨɪɚɯ ɢɡ-ɡɚ ɢɯ ɧɟɩɪɚɜɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɨ ɜɪɟɦɹ 
ɪɟɦɨɧɬɚ, ɢɡ-ɡɚ ɫɦɟɲɟɧɢɹ ɫɟɝɦɟɧɬɨɜ ɩɪɢ ɩɨɞɴɺɦɟ ɪɨɬɨɪɚ ɧɚ ɬɨɪɦɨɡɚɯ ɢɥɢ ɜɨ 
ɜɪɟɦɹ ɩɨɞɴɺɦɚ ɪɨɬɨɪɚ ɩɪɢ ɫɛɪɨɫɚɯ ɧɚɝɪɭɡɤɢ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɩɨɜɪɟɠɞɚɟɬɫɹ 
ɪɚɛɨɱɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɟɝɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɛɵɥɢ 
ɡɚɳɟɦɥɟɧɵ [4, ɫ. 8]. 

ɏɚɪɚɤɬɟɪɧɵɦ ɩɪɢɦɟɪɨɦ ɬɚɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɪɟɠɞɟɧɢɟ 
ɨɞɧɨɝɨ ɢɡ ɫɟɝɦɟɧɬɨɜ ɜ ɩɨɞɩɹɬɧɢɤɟ, ɤɨɬɨɪɵɣ ɛɵɥ ɡɚɳɟɦɥɟɧ ɜ ɭɩɨɪɚɯ ɩɪɢ 
ɦɨɧɬɚɠɟ ɗɆɉ-ɫɟɝɦɟɧɬɨɜ. ɋɟɝɦɟɧɬ ɩɨɬɟɪɹɥ ɜɨɡɦɨɠɧɨɫɬɶ ɫɚɦɨɭɫɬɚɧɚɜɥɢɜɚɬɴɫɹ. 
ȼɫɥɟɞɫɬɜɢɟ ɨɬɫɭɬɫɬɜɢɹ ɦɚɫɥɹɧɨɝɨ ɤɥɢɧɚ ɧɚɱɚɥɨɫɶ ɭɫɢɥɟɧɧɨɟ ɢɫɬɢɪɚɧɢɟ 
ɮɬɨɪɨɩɥɚɫɬɚ ɜ ɭɫɥɨɜɢɹɯ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɫɦɚɡɤɢ, ɫɨɩɪɨɜɨɠɞɚɜɲɟɟɫɹ 
ɢɧɬɟɧɫɢɜɧɵɦ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟɦ. ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɷɬɨɝɨ ɫɟɝɦɟɧɬɚ ɛɵɥɨ 
ɨɬɦɟɱɟɧɨ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɫɬɚɧɰɢɨɧɧɨɝɨ ɬɟɪɦɨɤɨɧɬɪɨɥɹ. ɑɟɪɟɡ 30 ɦɢɧ ɪɚɛɨɬɵ 
ɚɝɪɟɝɚɬɚ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɷɬɨɝɨ ɫɟɝɦɟɧɬɚ ɫɬɚɥɚ ɧɚ 20 °ɋ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɫɬɚɥɶɧɵɯ ɫɟɝɦɟɧɬɨɜ, ɚɝɪɟɝɚɬ ɛɵɥ ɨɫɬɚɧɨɜɥɟɧ ɢ ɨɫɦɨɬɪɟɧ ɩɨɞɩɹɬɧɢɤ. 
Ɉɛɧɚɪɭɠɟɧɨ ɢɫɬɢɪɚɧɢɟ ɮɬɨɪɨɩɥɚɫɬɚ ɧɚ ɷɬɨɦ ɫɟɝɦɟɧɬɟ ɞɨ ɜɵɯɨɞɚ ɛɪɨɧɡɵ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ. Ɉɫɬɚɥɶɧɵɟ ɫɟɝɦɟɧɬɵ ɰɟɥɵ [4, ɫ. 8]. 

ȼ ɞɪɭɝɢɯ ɚɧɚɥɨɝɢɱɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢ ɩɨɬɟɪɟ ɫɚɦɨɭɫɬɚɧɚɜɥɢɜɚɟɦɨɫɬɢ 

ɫɟɝɦɟɧɬɨɜ ɩɨɜɪɟɠɞɟɧɢɹ ɨɬɦɟɱɚɥɢɫɶ ɧɟ ɫɪɚɡɭ, ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɨɧɢ ɧɚɱɢɧɚɥɢɫɶ ɭ 
ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɫɟɝɦɟɧɬɚ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɦɟɫɬɚ 
ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɚ ɬɟɪɦɨɤɨɧɬɪɨɥɹ ɢɥɢ ɟɫɥɢ ɜ ɩɨɜɪɟɠɞɺɧɧɨɦ ɫɟɝɦɟɧɬɟ ɧɟ ɛɵɥɨ 
ɬɟɪɦɨɤɨɧɬɪɨɥɹ. Ɋɚɡɦɟɪ ɩɨɜɪɟɠɞɟɧɢɣ ɩɪɢ ɷɬɨɦ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɢ 
ɩɨɜɪɟɠɞɺɧɧɵɦɢ ɨɤɚɡɵɜɚɸɬɫɹ ɜɫɟ ɫɟɝɦɟɧɬɵ ɩɨɞɩɹɬɧɢɤɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 
ɩɨɜɪɟɠɞɟɧɢɟ ɪɚɡɜɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɪɨɢɫɯɨɞɢɬ ɡɚɳɟɦɥɟɧɢɟ 
ɫɟɝɦɟɧɬɚ, ɢ ɢɡ-ɡɚ ɩɥɨɯɨɣ ɫɚɦɨɭɫɬɚɧɚɜɥɢɜɚɟɦɨɫɬɢ ɧɚɱɢɧɚɟɬɫɹ ɢɫɬɢɪɚɧɢɟ 
ɮɬɨɪɨɩɥɚɫɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɷɬɨɝɨ ɫɟɝɦɟɧɬɚ, ɨɛɵɱɧɨ ɭ ɟɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɢɥɢ 
ɧɚɪɭɠɧɨɝɨ ɤɪɚɹ. ɂɫɬɢɪɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɫ ɪɚɡɧɨɣ ɫɤɨɪɨɫɬɶɸ ɜ ɪɚɡɥɢɱɧɵɯ 
ɫɥɭɱɚɹɯ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɡɚɳɟɦɥɟɧɢɹ ɫɟɝɦɟɧɬɚ) ɢ ɩɨɫɬɟɩɟɧɧɨ 
ɩɪɢɜɨɞɢɬ ɤ ɜɵɯɨɞɭ ɛɪɨɧɡɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɟɧɢɹ. ȿɫɥɢ ɩɪɢ ɷɬɨɦ ɩɨɜɵɲɟɧɢɹ 
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ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɫɬɚɧɰɢɨɧɧɨɦɭ ɬɟɪɦɨɤɨɧɬɪɨɥɸ ɧɟ ɨɬɦɟɱɟɧɨ ɢ ɧɢɤɚɤɢɯ ɦɟɪ ɧɟ 
ɩɪɢɧɹɬɨ, ɬɨ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɛɪɨɧɡɨɣ ɡɟɪɤɚɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ. Ɂɚɬɟɦ ɭɠɟ ɢɫɩɨɪɱɟɧɧɨɣ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɞɢɫɤɚ 
ɩɨɜɪɟɠɞɚɟɬɫɹ ɮɬɨɪɨɩɥɚɫɬɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɫɬɚɥɶɧɵɯ ɫɟɝɦɟɧɬɨɜ. Ʉɚɤ ɩɪɚɜɢɥɨ, 
ɩɪɢ ɷɬɨɦ ɨɬɦɟɱɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ ɢ ɚɝɪɟɝɚɬ 
ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɟɪɫɨɧɚɥɨɦ ɢɥɢ ɡɚɳɢɬɨɣ. Ɍɢɩɨɜɚɹ ɤɚɪɬɢɧɚ ɩɨɜɪɟɠɞɟɧɢɹ 
ɩɨɞɩɹɬɧɢɤɚ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɥɟɞɭɸɳɚɹ: ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɪɟɠɞɟɧɵ (ɞɨ ɜɵɯɨɞɚ 
ɛɪɨɧɡɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ) ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɫɟɝɦɟɧɬɨɜ; ɨɫɬɚɥɶɧɵɟ ɫɟɝɦɟɧɬɵ 
ɢɦɟɸɬ ɱɚɫɬɢɱɧɵɣ ɢɡɧɨɫ ɮɬɨɪɨɩɥɚɫɬɚ ɜ ɬɨɣ ɠɟ ɡɨɧɟ, ɱɬɨ ɢ ɫɢɥɶɧɨ ɩɨɜɪɟɠɞɺɧɧɵɟ 
ɫɟɝɦɟɧɬɵ; ɧɚɞ ɩɨɜɪɟɠɞɺɧɧɨɣ ɡɨɧɨɣ ɫɟɝɦɟɧɬɨɜ ɭɯɭɞɲɟɧɨ ɫɨɫɬɨɹɧɢɟ ɡɟɪɤɚɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ [4, ɫ. 9]. 

 

1.6.3 ɑɚɫɬɢɱɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɟɝɦɟɧɬɚ 

 

ɑɚɫɬɢɱɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɮɬɨɪɨɩɥɚɫɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɟɝɦɟɧɬɚ ɦɨɠɟɬ 
ɛɵɬɶ ɢ ɧɟ ɡɚɦɟɱɟɧɨ ɩɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɬɟɪɦɨɤɨɧɬɪɨɥɹ, ɚ 
ɨɛɧɚɪɭɠɟɧɨ ɬɨɥɶɤɨ ɩɪɢ ɩɥɚɧɨɜɨɣ ɪɟɜɢɡɢɢ ɢɥɢ ɪɟɦɨɧɬɟ. ɑɚɳɟ ɜɫɟɸ ɬɚɤɢɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɛɵɜɚɸɬ ɭ ɜɧɭɬɪɟɧɧɟɝɨ ɤɪɚɹ ɫɟɝɦɟɧɬɚ ɢ ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɛɥɢɠɟ ɤ ɧɚɪɭɠɧɨɦɭ ɤɪɚɸ ɫɟɝɦɟɧɬɚ, ɧɚ ɧɢɯ ɧɟ ɪɟɚɝɢɪɭɸɬ. Ɍɚɤ, 
ɧɚɩɪɢɦɟɪ, ɜɨ ɜɪɟɦɹ ɩɥɚɧɨɜɨɝɨ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɚ ɛɵɥ ɨɛɧɚɪɭɠɟɧ ɩɨɜɪɟɠɞɺɧɧɵɣ 
ɫɟɝɦɟɧɬ ɩɨɞɩɹɬɧɢɤɚ. ɉɨɜɟɪɯɧɨɫɬɶ ɮɬɨɪɨɩɥɚɫɬɚ ɲɢɪɢɧɨɣ ɨɤɨɥɨ 150 ɦɦ ɭ 
ɜɧɭɬɪɟɧɧɟɝɨ ɤɪɚɹ ɨɞɧɨɝɨ ɫɟɝɦɟɧɬɚ ɛɵɥɚ ɫɬɺɪɬɚ ɞɨ ɛɪɨɧɡɵ. ɉɪɢ ɬɳɚɬɟɥɶɧɨɦ 
ɨɫɦɨɬɪɟ ɫɟɝɦɟɧɬɚ ɧɚ ɧɢɠɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɭ ɨɞɧɨɝɨ ɢɡ 
ɭɝɥɨɜ ɜɧɭɬɪɟɧɧɟɝɨ ɤɪɚɹ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɩɨɥɨɫɚ ɧɚɬɢɪɚ ɦɟɬɚɥɥɚ ɞɨ ɛɥɟɫɤɚ ɢ 
ɧɚɤɥɺɩɚ. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ ɨ ɡɚɟɞɚɧɢɢ ɫɟɝɦɟɧɬɚ, ɟɝɨ ɡɚɳɟɦɥɟɧɢɢ, ɱɬɨ ɧɟ 
ɞɚɜɚɥɨ ɟɦɭ ɫɜɨɛɨɞɧɨ ɩɨɜɨɪɚɱɢɜɚɧɢɹ ɢ ɦɟɲɚɥɨ ɨɛɪɚɡɨɜɚɧɢɸ ɦɚɫɥɹɧɨɝɨ ɤɥɢɧɚ. 
ɉɪɢ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɫ ɩɨɜɪɟɠɞɺɧɧɵɦ ɫɟɝɦɟɧɬɨɦ ɦɨɝɥɨ ɩɪɨɢɡɨɣɬɢ 
ɩɨɜɪɟɠɞɟɧɢɟ ɡɟɪɤɚɥɚ ɢ ɞɪɭɝɢɯ ɫɟɝɦɟɧɬɨɜ, ɚ ɬɚɤ ɠɟ ɞɨɣɬɢ ɞɨ ɚɜɚɪɢɣɧɵɯ 
ɪɚɡɦɟɪɨɜ.  ɉɨɞɨɛɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɩɪɢ ɩɥɚɧɨɜɨɣ ɪɟɜɢɡɢɢ ɜ 
ɞɜɭɯɪɹɞɧɨɦ ɩɨɞɩɹɬɧɢɤɟ. ɉɨɜɪɟɠɞɟɧɧɵɦ ɨɤɚɡɚɥɫɹ ɨɞɢɧ ɢɡ ɧɚɪɭɠɧɵɯ ɫɟɝɦɟɧɬɨɜ. 
Ɏɬɨɪɨɩɥɚɫɬ ɧɚ ɧɺɦ ɛɵɥ ɫɬɺɪɬ ɞɨ ɩɪɨɫɜɟɱɢɜɚɧɢɹ ɛɪɨɧɡɵ ɭ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɵ 
ɫɟɝɦɟɧɬɚ. ɇɚ ɷɬɨɦ ɫɟɝɦɟɧɬɟ ɧɟ ɛɵɥ ɬɟɪɦɨɤɨɧɬɪɨɥɹ [4, ɫ. 9]. 

ȼ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɚɝɪɟɝɚɬ ɦɨɠɟɬ ɞɥɢɬɟɥɶɧɨ ɪɚɛɨɬɚɬɶ ɫ 
ɩɨɜɪɟɠɞɟɧɧɵɦɢ ɫɟɝɦɟɧɬɚɦɢ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɦɟɞɥɟɧɧɵɦ ɪɚɡɜɢɬɢɟɦ 
ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɧɟɫɨɜɟɪɲɟɧɫɬɜɨɦ ɢɥɢ ɨɬɫɭɬɫɬɜɢɹ ɬɟɪɦɨɤɨɧɬɪɨɥɹ. ɇɚ 
ɞɜɭɯɪɹɞɧɨɦ ɩɨɞɩɹɬɧɢɤɟ ɛɵɥɢ ɩɨɜɪɟɠɞɟɧɵ 6 ɢɡ 24 ɫɟɝɦɟɧɬɨɜ ɜɧɭɬɪɟɧɧɟɝɨ ɪɹɞɚ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɱɟɪɟɡ 4 ɦɟɫɹɰɚ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɪɟɦɨɧɬɚ. ɉɨ ɫɭɬɨɱɧɵɦ ɡɚɩɢɫɹɦ ɨɛɧɚɪɭɠɢɥɢ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ 
ɧɚ 5 - 6 °ɋ. ȼɫɟ 4 ɦɟɫɹɰɚ ɩɨɫɥɟ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬ ɪɚɛɨɬɚɥ ɛɟɡ ɨɫɬɚɧɨɜɨɤ. ȼ ɤɨɧɰɟ 
ɪɟɦɨɧɬɚ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɚɝɪɟɝɚɬ ɞɜɚɠɞɵ ɩɪɢɜɨɞɢɥɫɹ ɤ 
ɭɝɨɧɧɵɦ ɨɛɨɪɨɬɚɦ (167 % ɨɬ ɧɨɦɢɧɚɥɶɧɵɯ). ɉɪɢ ɩɨɜɵɲɟɧɧɵɯ ɨɛɨɪɨɬɚɯ ɭ 
ɚɝɪɟɝɚɬɚ ɫ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɨɣ ɩɨɹɜɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ 
ɭɫɢɥɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɜɜɟɪɯ, ɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɴɺɦ ɪɨɬɨɪɚ. ɉɪɢ ɷɬɨɦ ɛɵɥɨ 
ɜɨɡɦɨɠɧɨ ɫɦɟɳɟɧɢɟ ɱɚɫɬɢ ɜɧɭɬɪɟɧɧɢɯ ɫɟɝɦɟɧɬɨɜ, ɚ ɩɪɢ ɨɩɭɫɤɚɧɢɢ ɪɨɬɨɪɚ ɨɧɢ 
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ɨɤɚɡɚɥɢɫɶ ɧɟ ɧɚ ɫɜɨɺɦ ɦɟɫɬɟ ɢ ɩɨɬɟɪɹɥɢ ɫɜɨɛɨɞɭ ɤɚɱɚɧɢɹ ɢ ɧɨɪɦɚɥɶɧɨɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ ɦɚɫɥɹɧɨɝɨ ɤɥɢɧɚ. ɗɬɨ ɢ ɦɨɝɥɨ ɩɨɫɥɭɠɢɬɶ ɩɪɢɱɢɧɨɣ ɩɨɜɪɟɠɞɟɧɢɹ. 
ɉɪɢ ɨɫɦɨɬɪɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɧɚ 6 ɫɟɝɦɟɧɬɚɯ ɭ ɜɧɭɬɪɟɧɧɟɝɨ ɤɪɚɹ ɫɬɺɪɬ 
ɮɬɨɪɨɩɥɚɫɬ ɞɨ ɛɪɨɧɡɵ ɩɨɥɨɫɨɣ ɩɪɢɦɟɪɧɨ 100 ɦɦ. ɇɚ ɨɫɬɚɥɶɧɵɯ ɫɟɝɦɟɧɬɚɯ 
ɜɧɭɬɪɟɧɧɟɝɨ ɪɹɞɚ ɨɛɧɚɪɭɠɟɧɵ ɧɚɬɢɪɵ ɢ ɝɥɭɛɨɤɢɟ ɪɢɫɤɢ ɩɨɥɨɫɨɣ ɬɚɤɨɣ ɠɟ 
ɲɢɪɢɧɵ. Ɂɟɪɤɚɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɞɢɫɤɚ ɩɨɜɪɟɠɞɟɧɚ ɧɚɞ ɡɨɧɨɣ ɩɨɜɪɟɠɞɟɧɢɹ 
ɫɟɝɦɟɧɬɨɜ. ɇɚ ɧɺɦ ɨɛɪɚɡɨɜɚɥɫɹ ɬɜɺɪɞɵɣ ɧɚɥɺɬ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɜɪɟɠɞɟɧɢɟ 
ɪɚɡɜɢɜɚɥɨɫɶ ɦɟɞɥɟɧɧɨ, ɜɢɞɢɦɨ, ɩɨɬɨɦɭ, ɱɬɨ ɚɝɪɟɝɚɬ ɜɫɺ ɜɪɟɦɹ ɧɚɯɨɞɢɥɫɹ ɜ 
ɪɚɛɨɬɟ (ɧɟ ɛɵɥɨ ɨɫɬɚɧɨɜɨɜ ɢ ɩɭɫɤɨɜ), ɢ ɧɟ ɛɵɥɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɡɚɦɟɱɟɧɨ ɢɡ-ɡɚ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜɚ ɬɟɪɦɨɤɨɧɬɪɨɥɹ (ɞɚɬɱɢɤɢ ɬɟɪɦɨɤɨɧɬɪɨɥɹ ɪɚɫɩɨɥɨɠɟɧɵ ɭ 
ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɫɟɝɦɟɧɬɨɜ, ɚ ɩɨɜɪɟɠɞɟɧɢɟ ɪɚɡɜɢɜɚɥɨɫɶ ɭ ɜɧɭɬɪɟɧɧɟɝɨ ɤɪɚɹ 
ɫɟɝɦɟɧɬɨɜ). Ⱥɝɪɟɝɚɬ ɞɨɫɬɚɬɨɱɧɨ ɞɨɥɝɨ ɪɚɛɨɬɚɥ ɫ ɩɨɜɪɟɠɞɺɧɧɵɦɢ ɫɟɝɦɟɧɬɚɦɢ, 
ɱɟɦ ɢ ɨɛɴɹɫɧɹɟɬɫɹ ɛɨɥɶɲɨɣ ɨɛɴɺɦ ɩɨɜɪɟɠɞɟɧɢɣ ɩɨɞɩɹɬɧɢɤɚ, ɩɪɢɜɟɞɲɢɣ ɤ 
ɛɨɥɶɲɢɦ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɦ ɪɚɛɨɬɚɦ ɢ ɡɚɦɟɧɟ ɜɫɟɯ 24 ɜɧɭɬɪɟɧɧɢɯ ɫɟɝɦɟɧɬɨɜ 
[4, ɫ. 9]. 

 

1.6.4 Ɋɚɡɪɭɲɟɧɢɟ ɨɩɨɪɧɵɯ ɬɚɪɟɥɨɤ ɢ ɛɨɥɬɨɜ ɩɨɞɩɹɬɧɢɤɚ 
 

ȼ ɩɨɞɩɹɬɧɢɤɚɯ ɫ ɗɆɉ – ɫɟɝɦɟɧɬɚɦɢ ɷɥɚɫɬɢɱɧɨɟ ɦɟɬɚɥɥɨɮɬɨɪɨɩɥɚɫɬɨɜɨɟ 
ɩɨɤɪɵɬɢɟ ɜɵɞɟɪɠɢɜɚɟɬ ɱɪɟɡɜɵɱɚɣɧɨ ɜɵɫɨɤɢɟ ɧɚɝɪɭɡɤɢ, ɤɚɤ ɩɟɪɟɦɟɧɧɵɟ, ɬɚɤ ɢ 
ɩɨɫɬɨɹɧɧɵɟ ɧɟ ɩɨɜɪɟɠɞɚɹɫɶ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɤɚɡɵɜɚɸɬɫɹ ɩɟɪɟɝɪɭɠɟɧɧɵɦɢ ɢɥɢ 
ɩɨɞɜɟɪɠɟɧɧɵɦɢ ɜɵɫɨɤɢɦ ɩɭɥɶɫɚɰɢɹɦ ɨɩɨɪɧɵɟ ɬɚɪɟɥɤɢ, ɨɩɨɪɧɵɟ ɛɨɥɬɵ ɢ 
ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ ɩɨɞɩɹɬɧɢɤɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɯ ɩɨɜɪɟɠɞɟɧɢɸ. ɏɚɪɚɤɬɟɪɧɵɦ 
ɩɪɢɦɟɪɨɦ ɬɚɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɡɪɭɲɟɧɢɟ ɩɨɞɩɹɬɧɢɤɚ ɧɚ ɠɟɫɬɤɨ 
ɜɢɧɬɨɜɵɯ ɨɩɨɪɚɯ. ɂɡ-ɡɚ ɦɟɫɬɧɵɯ ɪɚɡɪɭɲɟɧɢɣ ɩɪɨɤɥɚɞɤɢ, ɧɚɤɥɟɟɧɧɨɣ ɧɚ 
ɬɵɥɶɧɭɸ ɫɬɨɪɨɧɭ ɞɢɫɤɚ, ɪɟɡɤɨ ɭɜɟɥɢɱɢɥɨɫɶ ɛɢɟɧɢɟ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɞɢɫɤɚ. Ɉɬ ɩɨɜɵɲɟɧɧɵɯ ɩɭɥɶɫɚɰɢɣ ɫɬɚɥɢ ɪɚɡɪɭɲɚɬɶɫɹ ɨɩɨɪɧɵɟ ɬɚɪɟɥɤɢ ɢ ɜɬɭɥɤɢ 
ɨɩɨɪɧɵɯ ɛɨɥɬɨɜ. Ɋɨɬɨɪ ɭɩɚɥ ɧɚ ɬɨɪɦɨɡɧɵɟ ɤɨɥɨɞɤɢ. ɋɢɝɧɚɥɢɡɚɰɢɹ ɢ ɡɚɳɢɬɚ ɨɬ 
ɬɚɤɨɝɨ ɪɨɞɚ ɧɚɪɭɲɟɧɢɣ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ. Ⱥɝɪɟɝɚɬ ɛɵɥ ɨɫɬɚɧɨɜɥɟɧ ɜɪɭɱɧɭɸ 
ɩɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɫɬɭɤɨɜ, ɭɞɚɪɨɜ ɢ ɞɵɦɚ ɜ ɡɨɧɟ ɝɟɧɟɪɚɬɨɪɚ. Ɉɛɴɺɦ ɩɨɜɪɟɠɞɟɧɢɣ 
ɜ ɩɨɞɩɹɬɧɢɤɟ ɢ ɧɚ ɚɝɪɟɝɚɬɟ ɛɵɥ ɨɱɟɧɶ ɜɟɥɢɤ ɢ ɩɨɬɪɟɛɨɜɚɥ ɛɨɥɶɲɢɯ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. Ⱥɧɚɥɢɡ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɡɚɩɢɫɟɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɡɚ 5 
ɞɧɟɣ ɞɨ ɚɜɚɪɢɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɩɹɬɧɢɤɚ ɛɵɥɚ ɧɚ ɨɛɵɱɧɨɦ ɭɪɨɜɧɟ: ɫɟɝɦɟɧɬɨɜ 33 
– 38 °ɋ, ɚ ɦɚɫɥɚ 28 °ɋ. Ɂɚ 3 ɞɧɹ ɞɨ ɚɜɚɪɢɢ ɬɟɦɩɟɪɚɬɭɪɚ ɬɪɺɯ ɗɆɉ- 

ɫɟɝɦɟɧɬɨɜ ɩɨɧɢɡɢɥɚɫɶ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ ɨ ɩɨɥɧɨɣ 
ɪɚɡɝɪɭɡɤɟ ɷɬɢɯ ɫɟɝɦɟɧɬɨɜ, ɬ.ɟ. ɨ ɪɚɡɪɭɲɟɧɢɢ ɨɩɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɷɬɢɯ 
ɫɟɝɦɟɧɬɨɜ. ɗɬɨ ɛɵɥ ɟɞɢɧɫɬɜɟɧɧɵɣ ɩɪɢɡɧɚɤ ɧɚɱɚɜɲɟɝɨɫɹ ɩɨɜɪɟɠɞɟɧɢɹ, ɧɚ 
ɤɨɬɨɪɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɫɨɧɚɥ ɧɟ ɨɛɪɚɬɢɥ ɜɧɢɦɚɧɢɹ [4, ɫ. 10].  

Ɉɫɦɨɬɪ ɩɨɤɚɡɚɥ, ɱɬɨ ɜ ɩɨɞɩɹɬɧɢɤɟ ɪɚɡɪɭɲɢɥɢɫɶ 16 ɜɬɭɥɨɤ ɨɩɨɪɧɵɯ 
ɛɨɥɬɨɜ ɢ 12 ɨɩɨɪɧɵɯ ɬɚɪɟɥɨɤ ɢɡ 16. ɏɚɪɚɤɬɟɪ ɪɚɡɪɭɲɟɧɢɹ ɭɫɬɚɥɨɫɬɧɵɣ. 
ɉɪɨɜɟɪɤɚ ɜɨɥɧɢɫɬɨɫɬɢ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɨɧɚ 
ɫɨɫɬɚɜɥɹɟɬ 0,9 ɦɦ ɩɪɢ ɧɨɪɦɟ 0,08 ɦɦ. ɏɚɪɚɤɬɟɪɧɵɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɪɚɛɨɱɚɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɫɟɝɦɟɧɬɨɜ ɧɟ ɩɨɜɪɟɞɢɥɚɫɶ. Ʌɢɲɶ ɧɚ ɞɜɭɯ ɫɟɝɦɟɧɬɚɯ ɛɵɥɨ ɨɬɦɟɱɟɧɨ 
ɦɟɫɬɧɨɟ ɢɫɬɢɪɚɧɢɟ ɮɬɨɪɨɩɥɚɫɬɚ ɧɚ 0,2-0,3 ɦɦ. Ɋɚɫɫɦɨɬɪɟɧɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ 
ɩɨɞɩɹɬɧɢɤɚ ɩɨɤɚɡɚɥɨ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɡɚ ɪɚɛɨɬɨɣ ɩɨɞɩɹɬɧɢɤɚ. ɑɬɨɛɵ 



18 

 

ɢɡɛɟɠɚɬɶ ɩɨɜɪɟɠɞɟɧɢɣ ɨɩɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɬɹɠɺɥɵɦ 
ɪɚɡɪɭɲɟɧɢɹɦ ɜ ɚɝɪɟɝɚɬɟ, ɛɵɥɨ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɫɥɟɞɢɬɶ ɤɚɤ ɡɚ ɩɨɜɵɲɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ, ɬɚɤ ɢ ɡɚ ɩɨɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ [4, ɫ. 11]. 
 

1.6.5 ɇɚɝɪɟɜ ɭɩɥɨɬɧɟɧɢɹ ɩɨɞɩɹɬɧɢɤɚ 
 

ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɤɨɧɬɪɨɥɹ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɫɨɫɬɨɹɧɢɟ ɭɩɥɨɬɧɟɧɢɹ 
ɦɟɠɞɭ ɫɬɭɩɢɰɟɣ ɩɨɞɩɹɬɧɢɤɚ ɢ ɤɨɪɩɭɫɨɦ ɦɚɫɥɨɜɚɧɧɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɡɚɳɢɬɭ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɨɬ ɡɚɦɚɫɥɢɜɚɧɢɹ ɩɪɨɬɟɱɤɚɦɢ ɢ ɩɚɪɚɦɢ ɦɚɫɥɚ: ɭɩɥɨɬɧɢɬɟɥɶɧɵɟ 
ɷɥɟɦɟɧɬɵ (ɪɟɡɢɧɚ, ɜɨɣɥɨɤ, ɤɨɠɚ) ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɞɢɪɨɜ, ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɩɥɨɬɧɵɣ ɤɨɧɬɚɤɬ ɫɨ ɫɬɭɩɢɰɟɣ, ɩɪɢ ɷɬɨɦ ɭɩɥɨɬɧɟɧɢɟ ɞɨɥɠɧɨ ɪɚɛɨɬɚɬɶ, ɧɟ 
ɜɵɡɵɜɚɹ ɦɟɫɬɧɵɣ ɩɟɪɟɝɪɟɜ ɡɨɧɵ ɤɨɧɬɚɤɬɚ. 

 ȼ ɫɥɭɱɚɟ ɧɚɝɪɟɜɚ ɜ ɡɨɧɟ ɤɨɧɬɚɤɬɚ ɭɩɥɨɬɧɟɧɢɹ ɢ ɫɬɭɩɢɰɵ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɩɪɨɢɫɯɨɞɢɬ ɢɡɧɚɲɢɜɚɧɢɟ ɭɩɥɨɬɧɟɧɢɹ, ɩɨɬɟɪɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ 
ɢ ɩɨɞɫɨɫ ɩɚɪɨɜ ɦɚɫɥɚ [2, ɫ. 14]. 

Ƚɢɞɪɨɚɝɪɟɝɚɬ ɦɨɳɧɨɫɬɶɸ 180 Ɇȼɬ; 
Ɍɭɪɛɢɧɚ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɝɨ ɬɢɩɚ, ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 3,6 ɦ; 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 208.5 ɦ. 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 250 ɨɛ/ɦɢɧ. 
ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɚɝɪɟɝɚɬɚ, ɱɟɪɟɡ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɨɫɥɟ ɩɭɫɤɚ, 

ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɭɜɟɥɢɱɟɧɧɵɣ ɛɨɣ ɜɚɥɚ ɬɭɪɛɢɧɵ. ɉɪɢɱɢɧɨɣ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ 
ɬɪɟɧɢɟ ɨ ɜɚɥ ɬɭɪɛɢɧɵ ɧɟ ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɞɨɥɠɧɵɦ ɨɛɪɚɡɨɦ ɭɩɥɨɬɧɟɧɢɹ.  

ɉɨɜɵɲɟɧɧɵɣ ɛɨɣ ɭɞɚɥɨɫɶ ɭɫɬɪɚɧɢɬɶ ɩɭɬɟɦ ɩɪɢɪɚɛɨɬɤɢ ɭɩɥɨɬɧɟɧɢɣ ɢɥɢ 
ɢɯ ɱɚɫɬɢɱɧɨɝɨ ɞɟɦɨɧɬɚɠɚ. ɇɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɧɚɝɪɟɜɚ ɜ ɬɟɥɟ 
ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɨɫɬɚɥɢɫɶ ɨɫɬɚɬɨɱɧɵɟ ɞɟɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɵɟ ɹɜɥɹɟɬɫɹ 
ɩɪɢɱɢɧɨɣ ɧɟɪɨɜɧɨɫɬɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɫɥɟɞɫɬɜɢɟ ɷɬɨɦɭ ɩɨɜɵɲɟɧɧɨɦɭ ɢɡɧɨɫɭ ɢ 
ɭɜɟɥɢɱɟɧɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɧɚ ɨɩɨɪɧɵɟ ɭɡɥɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ[3, ɫ. 118]. 

 

1.6.6 Ƚɟɧɟɪɚɬɨɪɧɵɣ ɢ ɬɭɪɛɢɧɧɵɣ ɩɨɞɲɢɩɧɢɤ 
 

Ƚɢɞɪɨɚɝɪɟɝɚɬ ɦɨɳɧɨɫɬɶɸ 320 Ɇȼɬ; 
Ɍɭɪɛɢɧɚ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɝɨ ɬɢɩɚ; 
Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ 145 ɦ; 
Ƚɟɧɟɪɚɬɨɪ ɡɨɧɬɢɱɧɨɝɨ ɬɢɩɚ. 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ ɫ ɗɉɆ ɩɨɤɪɵɬɢɟɦ, ɧɟɨɛɯɨɞɢɦɨ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, 
ɨɛɪɚɳɚɹ ɜɧɢɦɚɧɢɟ, ɤɚɤ ɧɚ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɚɤ ɢ  ɧɚ ɟɺ ɩɨɧɢɠɟɧɢɟ. 

ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɞɟɥɶɧɵɯ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɜɚɧɧɟ, ɱɟɬɤɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɨɬɟɪɸ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ 
ɫɟɝɦɟɧɬɚ ɫ ɡɟɪɤɚɥɨɦ ɩɹɬɵ ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɪɭɲɟɧɢɹ ɟɝɨ ɨɩɨɪɵ (ɬɚɪɟɥɤɢ). Ɉɩɨɪɚ 
ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɪɭɲɟɧɚ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɬɪɟɳɢɧ [3, c. 

210].  

ɋ ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɨɜɵɟ 
ɦɚɬɟɪɢɚɥɵ. ɉɨɤɪɵɬɢɟ ɩɨɞɩɹɬɧɢɤɚ ɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɫɦɟɧɢɥɨɫɶ ɫ 
ɛɚɛɛɢɬɨɜɨɝɨ ɧɚ ɮɬɨɪɨɩɥɚɫɬɨɜɨɟ. Ɏɬɨɪɨɩɥɚɫɬɨɜɨɟ ɩɨɤɪɵɬɢɟ ɭɜɟɥɢɱɢɥɨ 
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ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ, ɨɫɨɛɟɧɧɨ ɜɨ ɜɪɟɦɹ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ ɩɨɞɩɹɬɧɢɤɚ. ɇɨ ɜ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɩɨɞɲɢɩɧɢɤɟ ɭɯɭɞɲɢɥɚɫɶ ɫɢɫɬɟɦɚ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ, ɬɚɤ ɤɚɤ 
ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɝɦɟɧɬɨɜ ɫɬɚɥɚ ɞɨɥɶɲɟ ɨɩɪɟɞɟɥɹɬɶɫɹ ɞɚɬɱɢɤɚɦɢ. ɍɜɟɥɢɱɢɥɨɫɶ 
ɜɪɟɦɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɟɺ ɢɡɦɟɧɟɧɢɢ. 
 

1.6.7 ɍɩɥɨɬɧɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 

 

Ƚɢɞɪɨɚɝɪɟɝɚɬ ɦɨɳɧɨɫɬɶɸ 211 Ɇȼɬ; 
Ɍɭɪɛɢɧɚ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɝɨ ɬɢɩɚ; 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 208.5 ɦ; 
Ƚɟɧɟɪɚɬɨɪ ɡɨɧɬɢɱɧɨɝɨ ɬɢɩɚ, ɫɟɝɦɟɧɬɵ ɧɚ ɠɟɫɬɤɢɯ ɨɩɨɪɚɯ; 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 138,4 ɨɛ/ɦɢɧ. 
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɩɥɨɬɧɟɧɢɹ ɜɚɧɧ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɩɨɞɩɹɬɧɢɤɨɜ, 

ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɟɧɨ ɜ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɜɚɪɢɚɧɬɟ ɥɚɛɢɪɢɧɬɨɜɨɝɨ ɬɢɩɚ, ɬɪɟɛɭɟɬɫɹ 
ɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɩɪɢ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

ȼ ɫɥɭɱɚɟ ɩɪɟɧɟɛɪɟɠɟɧɢɹɦɢ ɷɬɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ 
ɤɚɫɚɧɢɟ ɧɟɩɨɞɜɢɠɧɵɯ ɢ ɩɨɞɜɢɠɧɵɯ ɥɚɛɢɪɢɧɬɨɜ, ɤɨɬɨɪɨɟ ɩɪɢɜɟɞɟɬ ɤ ɧɚɝɪɟɜɭ ɢ 
ɞɟɮɨɪɦɚɰɢɢ ɤɪɵɲɤɢ ɩɨɞɩɹɬɧɢɤɚ. ɂɡ ɜɚɧɧɵ ɜɵɥɢɥɨɫɶ ɦɚɫɥɨ ɢ ɢɡ-ɡɚ ɷɬɨɝɨ 
ɫɝɨɪɟɥɢ ɛɚɛɛɢɬɨɜɵɟ ɫɟɝɦɟɧɬɵ ɩɨɞɩɹɬɧɢɤɚ ɢ ɧɢɠɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ. ɉɪɨɫɬɨɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɦɨɠɟɬ ɡɚɧɹɬɶ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ [3, 

c. 137].    

 

1.6.8 Ɋɨɬɨɪ ɝɟɧɟɪɚɬɨɪɚ 
 

Ɉɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɫɟɪɞɟɱɧɢɤɚ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɹ 

ɧɚɝɪɟɜɚ ɡɚ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɹ ɢ ɩɨ ɜɟɥɢɱɢɧɟ ɭɞɟɥɶɧɵɯ ɩɨɬɟɪɶ. 
Ɉɩɪɟɞɟɥɺɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɨɜ ɢɧɮɪɚɤɪɚɫɧɨɣ ɬɟɯɧɢɤɢ ɢɥɢ/ɢ 

ɬɟɪɦɨɩɚɪ ɧɚɢɛɨɥɶɲɟɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 25°ɋ ɢ 

ɧɚɢɛɨɥɶɲɚɹ ɪɚɡɧɨɫɬɶ ɧɚɝɪɟɜɨɜ ɪɚɡɥɢɱɧɵɯ ɡɭɛɰɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 15°ɋ [5, 

ɫ. 47].  

Ɋɨɬɨɪ ɝɟɧɟɪɚɬɨɪɚ ɧɟ ɩɨɥɧɨɫɬɶɸ ɨɯɜɚɱɟɧ ɞɚɬɱɢɤɚɦɢ. Ɍɚɤ, ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɧɚɥɢɱɢɟ 
ɦɟɠɜɢɬɤɨɜɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢɥɢ ɨ ɩɥɨɯɨɦ ɨɯɥɚɠɞɟɧɢɢ. 

 

1.6.9 Ʉɨɧɬɚɤɬɧɵɟ ɤɨɥɶɰɚ ɳɟɬɨɱɧɨɝɨ ɚɩɩɚɪɚɬɚ 

 

ɉɪɢ ɪɚɛɨɬɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɨɞ ɧɚɝɪɭɡɤɨɣ, ɧɟɨɠɢɞɚɧɧɨ ɩɪɨɢɡɨɲɥɨ 
ɚɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɬ ɡɚɳɢɬɵ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ (ɄɁ) ɜ 
ɰɟɩɹɯ ɪɨɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. Ɉɫɦɨɬɪ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɵɝɨɪɟɥɚ ɲɢɧɚ 
ɬɨɤɨɩɨɞɜɨɞɚ ɪɨɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɜ ɦɟɫɬɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɜɟɪɯɧɟɦɭ 
ɤɨɧɬɚɤɬɧɨɦɭ ɤɨɥɶɰɭ ɳɟɬɨɱɧɨɝɨ ɚɩɩɚɪɚɬɚ. ɉɪɢɱɢɧɨɣ ɬɚɤɨɣ ɚɜɚɪɢɢ ɦɨɝɥɨ ɫɬɚɬɶ 
ɧɟɤɚɱɟɫɬɜɟɧɧɵɣ ɦɨɧɬɚɠ ɬɨɤɨɩɨɞɜɨɞɚ ɪɨɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɜ ɦɟɫɬɟ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɤɨɧɬɚɤɬɧɨɦɭ ɤɨɥɶɰɭ. Ɉɬɫɭɬɫɬɜɢɟ ɮɢɤɫɚɰɢɢ ɤɪɟɩɟɠɚ ɦɨɝɥɨ 
ɩɪɢɜɟɫɬɢ ɤ ɧɚɪɭɲɟɧɢɸ ɩɥɨɬɧɨɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɜɨɡɧɢɤɧɨɜɟɧɢɸ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɚɜɚɪɢɢ [6, ɫ. 25].  
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1.6.10 ɉɪɟɤɪɚɳɟɧɢɟ ɩɨɞɚɱɢ ɫɦɚɡɤɢ  
 

ɇɚ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɦ ɡɚɫɜɟɬɢɥɚɫɶ ɚɜɚɪɢɣɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ, 
ɚ ɪɨɬɨɪ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɨɞɨɥɠɚɟɬ ɜɪɚɳɚɬɶɫɹ. Ⱦɟɠɭɪɧɵɣ ɩɨɧɹɥ, ɱɬɨ ɫɢɬɭɚɰɢɹ 
ɚɜɚɪɢɣɧɚɹ ɢ ɩɟɪɟɜɟɥ ɪɟɝɭɥɹɬɨɪ ɫɤɨɪɨɫɬɢ ɧɚ ɪɭɱɧɨɣ ɪɟɠɢɦ ɢ ɨɫɬɚɧɨɜɢɥ ɚɝɪɟɝɚɬ. 

ɉɪɢɱɢɧɚ ɚɜɚɪɢɢ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɬɨɦ, ɱɬɨ ɪɚɛɨɱɢɣ ɧɚɫɨɫ ɡɚɤɚɱɤɢ ɦɚɫɥɚ 
ɨɬɤɥɸɱɢɥɫɹ, ɚ ɪɟɡɟɪɜɧɵɣ ɧɚɫɨɫ ɢɡ-ɡɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɚɜɬɨɦɚɬɢɤɢ ɧɟ ɜɤɥɸɱɢɥɫɹ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɬɫɭɬɫɬɜɢɹ ɩɨɞɚɱɢ ɦɚɫɥɚ ɞɥɹ ɫɦɚɡɤɢ ɩɨɞɲɢɩɧɢɤɨɜ ɧɚɱɚɥɢ 
ɨɩɥɚɜɥɹɬɶɫɹ ɛɚɛɛɢɬɨɜɵɟ ɫɟɝɦɟɧɬɵ ɩɨɞɲɢɩɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɩɨɜɪɟɞɢɥɢɫɶ ɲɟɣɤɢ 
ɩɨɞɲɢɩɧɢɤɨɜ ɜɚɥɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɪɟɦɨɧɬɚ ɩɪɢɲɥɨɫɶ ɪɚɡɨɛɪɚɬɶ 
ɝɢɞɪɨɚɝɪɟɝɚɬ ɞɨ ɬɚɤɨɣ ɫɬɟɩɟɧɢ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɞɟɦɨɧɬɢɪɨɜɚɬɶ ɜɚɥ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɜɵɩɨɥɧɢɬɶ ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ 
ɪɟɦɨɧɬɵ ɲɟɟɤ ɜɚɥɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ [7, c. 49]. 

 

1.6.11 Ɇɟɯɚɧɢɱɟɫɤɢɣ ɞɟɮɟɤɬ ɜ ɩɨɞɲɢɩɧɢɤɚɯ 
 

Ƚɢɞɪɨɚɝɪɟɝɚɬ ɪɚɛɨɬɚɥ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ. ɑɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ, ɩɨɹɜɢɥɫɹ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɫɢɝɧɚɥ ɨɬ ɬɟɪɦɨɫɢɝɧɚɥɢɡɚɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɜ 
ɫɟɝɦɟɧɬɚɯ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. Ƚɢɞɪɨɚɝɪɟɝɚɬ ɨɫɬɚɧɨɜɢɥɢ, ɜɫɤɪɵɥɢ 
ɜɚɧɧɭ ɩɨɞɲɢɩɧɢɤɚ ɢ ɨɛɧɚɪɭɠɢɥɢ ɨɞɢɧ ɛɨɥɬ ɫɩɟɰɢɚɥɶɧɨɝɨ ɦɨɧɬɚɠɧɨɝɨ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɫɟɝɦɟɧɬɨɦ ɢ ɲɟɣɤɨɣ ɜɚɥɚ 
ɩɨɞɲɢɩɧɢɤɚ. Ȼɨɥɬ ɛɵɥ ɜɤɪɭɱɟɧ, ɫɟɝɦɟɧɬ ɩɨɞɲɢɩɧɢɤɚ ɨɞɧɨɣ ɫɬɨɪɨɧɨɣ ɛɵɥ 
ɩɪɢɠɚɬ ɤ ɜɚɥɭ. ɗɬɨ ɩɪɢɜɟɥɨ ɤ ɩɨɞɩɥɚɜɥɟɧɢɸ ɛɚɛɛɢɬɚ ɨɞɧɨɝɨ ɫɟɝɦɟɧɬɚ, ɚ ɡɚɬɟɦ ɤ 
ɩɨɞɩɥɚɜɥɟɧɢɸ ɛɚɛɛɢɬɚ ɧɚ ɞɪɭɝɢɯ ɫɟɝɦɟɧɬɚ [7, c. 49].  

  Ɍɚɤ ɠɟ ɩɨɞɩɥɚɜɥɟɧɢɟ ɫɟɝɦɟɧɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɜ ɫɥɭɱɚɟ ɩɨɥɨɦɤɢ 
ɫɟɝɦɟɧɬɨɜ. Ɉɬɨɪɜɚɜɲɢɣɫɹ ɛɨɥɬ ɫɟɝɦɟɧɬɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɨɞɲɢɩɧɢɤɨɜ, ɦɨɠɟɬ ɧɚɥɢɩɧɭɬɶ ɧɚ ɫɟɝɦɟɧɬ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɩɨɜɪɟɠɞɟɧɢɸ 
ɫɟɝɦɟɧɬɚ, ɚ ɜ ɩɨɞɩɹɬɧɢɤɟ  ɟɳɺ ɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɡɟɪɤɚɥɚ ɞɢɫɤɚ [7, c. 50]. 

 

1.7 ȼɵɜɨɞ 
 

ɉɪɨɛɥɟɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. Ɍɚɤ ɤɚɤ ɭɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɚɤɢɯ ɱɚɫɬɟɣ, 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. ȿɫɥɢ ɜɨ ɜɪɟɦɹ ɧɟ ɨɩɪɟɞɟɥɢɬɶ ɭɜɟɥɢɱɟɧɢɟ  

ɬɟɦɩɟɪɚɬɭɪɵ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɢ ɧɟ ɩɪɟɞɩɪɢɧɹɬɶ ɦɟɪɵ, ɬɨ ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ 
ɛɨɥɶɲɢɦ ɩɨɜɪɟɠɞɟɧɢɹɦ. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɧɚɝɪɟɜ ɧɟɤɨɬɨɪɵɯ ɱɚɫɬɟɣ 
ɚɝɪɟɝɚɬɚ ɩɪɢɜɨɞɢɬ  ɤ ɨɫɬɚɬɨɱɧɵɦ ɞɟɮɨɪɦɚɰɢɹɦ, ɢɫɤɪɢɜɥɟɧɢɸ ɪɚɛɨɱɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ (ɞɢɫɤ ɩɨɞɩɹɬɧɢɤɚ) ɢ ɩɨɜɵɲɟɧɢɸ ɜɢɛɪɚɰɢɢ ɚɝɪɟɝɚɬɚ.    

Ɍɚɤɨɣ ɩɚɪɚɦɟɬɪ, ɤɚɤ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ 
ɷɥɟɦɟɧɬɨɜ ɬɪɟɧɢɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜ 
ɞɚɥɶɧɟɣɲɟɦ. Ⱥ ɬɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɛɨɪɚ ɫɪɟɞɫɬɜ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɢ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɩɨ ɢɡɦɟɪɟɧɢɸ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɷɥɟɦɟɧɬɚɯ ɬɪɟɧɢɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ.  
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2 ȼɵɛɨɪ ɫɪɟɞɫɬɜ, ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

 

2.1 ɂɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ ɩɪɟɞɦɟɬɨɜ  
 

Ʌɸɛɨɣ ɩɪɟɞɦɟɬ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɲɟ ɚɛɫɨɥɸɬɧɨɝɨ ɧɭɥɹ (T) ɢɡɥɭɱɚɟɬ 
ɢɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɵ. ɗɬɨ ɧɚɡɵɜɚɟɬɫɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɢɡɥɭɱɟɧɢɹ. ɉɪɢɱɢɧɨɣ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ ɜɧɭɬɪɟɧɧɟɟ 
ɦɟɯɚɧɢɱɟɫɤɨɟ ɞɜɢɠɟɧɢɟ ɦɨɥɟɤɭɥ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɷɬɨɝɨ ɞɜɢɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɴɟɤɬɚ. ɉɨɫɤɨɥɶɤɭ ɞɜɢɠɟɧɢɟ ɦɨɥɟɤɭɥ ɡɚɪɹɞɚ, ɫɨɡɞɚɸɬ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ (ɮɨɬɨɧɧɵɯ ɱɚɫɬɢɰɵ). ɗɬɢ ɮɨɬɨɧɵ ɞɜɢɝɚɬɶɫɹ ɫɨ 
ɫɤɨɪɨɫɬɶɸ ɫɜɟɬɚ ɢ ɜɟɞɭɬ ɫɟɛɹ ɫɨɝɥɚɫɧɨ ɨɩɬɢɱɟɫɤɢɦ ɩɪɢɧɰɢɩɚɦ. ɋɩɟɤɬɪ ɷɬɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 0,7 ɞɨ 1000 ɦɤɦ ɞɥɢɧɵ ɜɨɥɧɵ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɷɬɨ 
ɢɡɥɭɱɟɧɢɟ ɨɛɵɱɧɨ ɧɟ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟɜɨɨɪɭɠɟɧɧɵɦ ɝɥɚɡɨɦ. ɗɬɚ 
ɨɛɥɚɫɬɶ ɧɚɯɨɞɢɬɫɹ ɜ ɤɪɚɫɧɨɣ ɨɛɥɚɫɬɢ ɜɢɞɢɦɨɝɨ ɫɜɟɬɚ ɢ ɩɨɷɬɨɦɭ ɧɚɡɜɚɧɚ 
«ɢɧɮɪɚ»-ɤɪɚɫɧɨɣ [8, c. 185]. 

  

2.2 ɋɪɟɞɫɬɜɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɪɟɞɦɟɬɨɜ 
 

ɉɢɪɨɦɟ ɬɪ — ɩɪɢɛɨɪ ɞɥɹ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɥ. 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɩɢɪɨɦɟɬɪɚ ɨɫɧɨɜɚɧ ɧɚ ɢɡɦɟɪɟɧɢɢ 

ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢɡɥɭɱɚɟɦɨɣ ɷɧɟɪɝɢɢ ɨɞɧɨɣ ɜɨɥɧɵ ɜ ɢɧɮɪɚɤɪɚɫɧɨɦ 
ɫɩɟɤɬɪɟ. ɇɚ ɫɟɝɨɞɧɹ ɷɬɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɞɨɪɨɝɨɣ ɛɟɫɤɨɧɬɚɤɬɧɵɣ ɦɟɬɨɞ 
ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɚɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɦɨɝɭɬ ɧɚɜɨɞɢɬɶɫɹ ɧɚ ɨɛɴɟɤɬ ɫ 
ɥɸɛɨɣ ɞɢɫɬɚɧɰɢɢ ɢ ɨɝɪɚɧɢɱɟɧɵ ɥɢɲɶ ɞɢɚɦɟɬɪɨɦ ɢɡɦɟɪɹɟɦɨɝɨ ɩɹɬɧɚ ɢ 
ɩɪɨɡɪɚɱɧɨɫɬɶɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɫɩɟɤɬɪ ɢɡɥɭɱɟɧɢɹ ɡɚɜɢɫɢɬ 
ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɥɚ. ɂɡɦɟɪɹɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɡɥɭɱɟɧɢɹ ɬɟɥɚ, ɩɢɪɨɦɟɬɪ 
ɤɨɫɜɟɧɧɨ ɨɩɪɟɞɟɥɹɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ [9]. 

ɉɢɪɨɦɟɬɪɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ:  
1. ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɞɚɥɟɧɧɵɯ ɢ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɨɛɴɟɤɬɨɜ; 
2. ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ; 
3. ɨɛɫɥɟɞɨɜɚɧɢɟ ɱɚɫɬɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ; 
4. ɤɨɧɬɪɨɥɶ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɪɨɰɟɫɫɨɜ; 
5. ɪɟɝɢɫɬɪɚɰɢɹ ɛɵɫɬɪɨ ɢɡɦɟɧɹɸɳɢɯɫɹ ɬɟɦɩɟɪɚɬɭɪ; 
6. ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɧɤɨɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ; 
7. ɨɛɫɥɟɞɨɜɚɧɢɟ ɱɚɫɬɟɣ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɯ ɩɪɢɤɨɫɧɨɜɟɧɢɹ; 
8. ɨɛɫɥɟɞɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɫ ɧɢɡɤɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ ɢɥɢ 

ɬɟɩɥɨɟɦɤɨɫɬɶɸ; 
9. ɷɤɫɩɪɟɫɫ – ɢɡɦɟɪɟɧɢɹ [9]. 

ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɫ 
ɩɨɦɨɳɶɸ ɩɢɪɨɦɟɬɪɚ. 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
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Ɋɢɫɭɧɨɤ 6 - ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɜɟɪɞɨɝɨ ɬɟɥɚ 
 

ɇɚ ɦɚɬɪɢɰɭ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɞɚɬɱɢɤɚ, ɱɟɪɟɡ ɜɨɡɞɭɯ (ɦɚɫɥɨ) ɩɪɨɢɫɯɨɞɢɬ 
ɢɡɥɭɱɟɧɢɟ (ɩɨɬɨɤ ɮɨɬɨɧɨɜ) ɬɜɟɪɞɨɝɨ ɬɟɥɚ. 

ɋɚɦɵɦɢ ɜɚɠɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɢɪɨɦɟɬɪɚ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ 
ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɹɜɥɹɸɬɫɹ ɨɩɬɢɱɟɫɤɨɟ ɪɚɡɪɟɲɟɧɢɟ ɢ 
ɧɚɫɬɪɨɣɤɚ ɫɬɟɩɟɧɢ ɱɟɪɧɨɬɵ ɨɛɴɟɤɬɚ. Ɍɟɥɨ ɧɚɡɵɜɚɟɬɫɹ ɱɟɪɧɵɦ, ɟɫɥɢ ɨɧɨ ɩɪɢ 
ɥɸɛɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɥɧɨɫɬɶɸ ɩɨɝɥɨɳɚɟɬ ɜɫɸ ɷɧɟɪɝɢɸ ɩɚɞɚɸɳɢɯ ɧɚ ɧɟɝɨ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɯ ɱɚɫɬɨɬɵ ɢ ɧɚɩɪɚɜɥɟɧɢɹ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɱɟɪɧɨɝɨ ɬɟɥɚ 
ɬɨɠɞɟɫɬɜɟɧɧɨ ɪɚɜɟɧ ɟɞɢɧɢɰɟ [8, c. 189] . 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɦɢɫɫɢɢ ε (ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ, ɫɬɟɩɟɧɶ ɱɟɪɧɨɬɵ) – 

ɫɩɨɫɨɛɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɨɬɪɚɠɚɬɶ ɩɚɞɚɸɳɟɟ ɢɡɥɭɱɟɧɢɟ. Ⱦɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 
ɜɚɠɟɧ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɩɨɦɨɳɶɸ ɢɧɮɪɚɤɪɚɫɧɨɝɨ 
ɬɟɪɦɨɦɟɬɪɚ (ɩɢɪɨɦɟɬɪɚ). ɗɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɷɧɟɪɝɢɢ, 
ɢɡɥɭɱɚɟɦɨɣ ɞɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɤ ɷɧɟɪɝɢɢ 
ɢɡɥɭɱɟɧɢɹ ɚɛɫɨɥɸɬɧɨ ɱɺɪɧɨɝɨ ɬɟɥɚ ɩɪɢ ɬɨɣ ɠɟ ɬɟɦɩɟɪɚɬɭɪɟ. Ɉɧ ɦɨɠɟɬ 
ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɹ ɨɬ 0 ɞɨ 1. ɉɪɢɦɟɧɟɧɢɟ ɧɟɜɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɦɢɫɫɢɢ 
— ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɞɥɹ 
ɜɫɟɯ ɩɢɪɨɦɟɬɪɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ [8, c. 190].  

 

2.3 ɉɨɤɚɡɚɬɟɥɶ ɜɢɡɢɪɨɜɚɧɢɹ ɩɢɪɨɦɟɬɪɚ 

 

ɉɨɤɚɡɚɬɟɥɶ ɜɢɡɢɪɨɜɚɧɢɹ ɩɢɪɨɦɟɬɪɚ - ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɞɨ 
ɨɛɴɟɤɬɚ ɤ ɪɚɡɦɟɪɭ ɢɡɦɟɪɹɟɦɨɝɨ ɭɱɚɫɬɤɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ. 

ȼ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɩɪɢɛɨɪ ɭɤɚɡɵɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɜɢɡɢɪɨɜɚɧɢɹ ɢɥɢ ɩɪɢɜɨɞɢɬɫɹ ɞɢɚɝɪɚɦɦɚ ɩɨɥɹ ɡɪɟɧɢɹ. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɢɡɦɟɪɹɟɦɵɣ ɞɢɚɦɟɬɪ - ɧɚɢɦɟɧɶɲɢɣ ɞɢɚɦɟɬɪ ɨɛɴɟɤɬɚ, 
ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɪɟɧ ɩɪɢ ɞɚɧɧɨɦ ɮɨɤɭɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɢ ɪɚɡɦɟɪɟ 
ɩɪɢɟɦɧɢɤɚ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɢɥɢ ɭɦɟɧɶɲɟɧɢɢ ɪɚɫɫɬɨɹɧɢɹ ɢɡɦɟɪɹɟɦɵɣ ɞɢɚɦɟɬɪ 
ɜɨɡɪɚɫɬɚɟɬ. ɉɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɤ ɨɛɴɟɤɬɭ ɜɩɥɨɬɧɭɸ ɢɡɦɟɪɹɟɦɵɣ ɞɢɚɦɟɬɪ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ ɪɚɡɦɟɪɨɜ ɜɯɨɞɧɨɝɨ ɡɪɚɱɤɚ ɩɪɢɛɨɪɚ. 
Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɪɚɡɦɟɪ ɨɛɴɟɤɬɚ 
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ɛɨɥɶɲɟ ɢɡɦɟɪɹɟɦɨɝɨ ɞɢɚɦɟɬɪɚ. ɂɧɞɢɰɢɪɭɟɦɚɹ ɩɢɪɨɦɟɬɪɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɛɭɞɟɬ 
ɧɟ ɜɟɪɧɚ, ɟɫɥɢ ɪɚɡɦɟɪ ɨɛɴɟɤɬɚ ɦɟɧɶɲɟ ɞɢɚɦɟɬɪɚ ɩɹɬɧɚ ɤɨɧɬɪɨɥɹ. Ɍɚɤ ɤɚɤ 
ɨɛɴɟɤɬ, ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɨɝɨ ɞɨɥɠɧɚ ɛɵɬɶ ɢɡɦɟɪɟɧɚ, ɧɟ ɡɚɩɨɥɧɹɟɬ ɜɟɫɶ 
ɞɢɚɦɟɬɪ ɩɹɬɧɚ ɤɨɧɬɪɨɥɹ, ɩɪɢɛɨɪ ɩɪɢɧɢɦɚɟɬ ɢɡɥɭɱɟɧɢɟ ɨɬ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɨɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ [10]. 

 ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɹɬɧɚ ɜɢɡɢɪɨɜɚɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 7 - ɉɪɢɦɟɪɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɹɬɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɹ 
 

ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ - ɩɪɚɜɢɥɶɧɵɣ: ɨɛɴɟɤɬ ɫ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ ɡɚɩɚɫɨɦ 
ɩɟɪɟɤɪɵɜɚɟɬ ɩɹɬɧɨ ɜɢɡɢɪɨɜɚɧɢɹ. 
ȼɬɨɪɨɣ ɜɚɪɢɚɧɬ - ɧɟɠɟɥɚɬɟɥɶɧɵɣ: ɪɚɡɦɟɪɵ ɨɛɴɟɤɬɚ ɫɨɩɨɫɬɚɜɢɦɵ ɫ ɩɹɬɧɨɦ 
ɜɢɡɢɪɨɜɚɧɢɹ, ɩɪɢ ɧɟɛɨɥɶɲɨɦ ɭɦɟɧɶɲɟɧɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɨɛɴɟɤɬɚ 
ɢɥɢ ɱɚɫɬɢɱɧɨɝɨ ɭɯɨɞɚ ɨɛɴɟɤɬɚ ɩɢɪɨɦɟɬɪ ɛɭɞɟɬ ɡɚɧɢɠɚɬɶ. 
Ɍɪɟɬɢɣ ɜɚɪɢɚɧɬ - ɧɟɩɪɚɜɢɥɶɧɵɣ: ɩɹɬɧɨ ɜɢɡɢɪɨɜɚɧɢɹ ɛɨɥɶɲɟ ɨɛɴɟɤɬɚ, ɩɢɪɨɦɟɬɪ 
ɛɭɞɟɬ ɜɫɟɝɞɚ ɡɚɧɢɠɚɬɶ [10]. 

 

2.4 ɉɪɢɦɟɧɹɟɦɵɟ ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɦɩɟɪɚɬɭɪɵ  
 

Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɭɡɥɨɜ ɧɚ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ: 

1) ɋɬɚɰɢɨɧɚɪɧɨɣ ɫɢɫɬɟɦɵ ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɨɜ.  

2) ɉɟɪɟɧɨɫɧɨɣ ɫɢɫɬɟɦɵ - ɬɟɩɥɨɜɢɡɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ, ɫ ɩɨɦɨɳɶɸ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɬɟɩɥɨɜɢɡɨɪɚ [11, ɫ. 76]. 

 

2.4.1 ɋɬɚɰɢɨɧɚɪɧɚɹ ɫɢɫɬɟɦɚ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ   

 

ɋɢɫɬɟɦɚ ɜ ɫɟɛɹ ɜɤɥɸɱɚɟɬ ɤɨɧɬɚɤɬɧɵɟ ɞɚɬɱɢɤɢ, ɤɨɬɨɪɵɟ ɜɟɞɭɬ 
ɧɟɩɪɟɪɵɜɧɨɟ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɪɟɞ. 
ɂɡɦɟɪɢɬɟɥɶɧɵɦ ɭɡɥɨɦ ɞɚɬɱɢɤɚ ɹɜɥɹɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɧɚɦɨɬɤɭ ɢɡ ɩɥɚɬɢɧɨɜɨɣ ɩɪɨɜɨɥɨɤɢ ɢɥɢ ɩɥɚɬɢɧɨɜɵɣ 
ɧɚɩɵɥɟɧɧɵɣ ɷɥɟɦɟɧɬ. ɗɥɟɦɟɧɬ ɩɨɦɟɳɟɧ ɜ ɡɚɳɢɬɧɭɸ ɚɪɦɚɬɭɪɭ ɢ ɜɤɥɸɱɟɧ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɰɟɩɶ ɬɟɪɦɨɫɨɩɪɨɬɢɜɥɟɧɢɹ.  
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ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɞɚɬɱɢɤɚ ɨɫɧɨɜɚɧ ɧɚ ɫɜɨɣɫɬɜɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 
ɢɡɦɟɧɹɬɶ ɫɜɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ [11, c. 78]. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɞɚɬɱɢɤɨɜ ɢɡɦɟɪɹɟɬɫɹ ɢ ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɜ 
ɰɢɮɪɨɜɭɸ ɮɨɪɦɭ ɩɨɫɪɟɞɫɬɜɨɦ ɦɨɞɭɥɟɣ ɚɧɚɥɨɝɨɜɨ ɜɜɨɞɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 
ɲɤɚɮɭ ɌɄ. Ⱦɚɥɶɧɟɣɲɚɹ ɨɛɪɚɛɨɬɤɚ ɨɰɢɮɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɨ ɬɟɦɩɟɪɚɬɭɪɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɥɟɪɨɦ ɉɌɄ ɌɄ. ȿɫɥɢ ɬɟɤɭɳɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɡɦɟɪɹɟɦɚɹ 
ɞɚɬɱɢɤɚɦɢ, ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɟ, ɡɚɞɚɧɧɨɟ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɢɥɢ ɚɜɚɪɢɣɧɵɯ 
ɭɫɬɚɜɨɤ, ɉɌɄ ɌɄ ɮɨɪɦɢɪɭɟɬ ɢ ɩɟɪɟɞɚɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɢɝɧɚɥɵ ɢ ɤɨɦɚɧɞɵ ɜ 
ɉɌɄ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɚɜɬɨɦɚɬɢɤɢ ɢ ɢɡɦɟɪɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɋȺɍ ȽȺ. 

Ɉɫɧɨɜɧɵɦ ɦɢɧɭɫɨɦ ɬɚɤɢɯ ɞɚɬɱɢɤɨɜ ɹɜɥɹɟɬɫɹ, ɧɟɞɨɩɭɫɬɢɦɚɹ ɞɥɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɬɟɩɥɨɜɚɹ ɢɧɟɪɰɢɹ, ɤɨɬɨɪɚɹ ɞɨɫɬɢɝɚɟɬ ɩɨɪɹɞɤɚ 20 ɫɟɤɭɧɞ. ɉɪɢ 
ɬɚɤɨɣ ɢɧɟɪɰɢɢ ɚɝɪɟɝɚɬ ɭɫɩɟɟɬ ɫɨɜɟɪɲɢɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɚɳɟɧɢɣ, ɞɨ 
ɬɨɝɨ ɤɚɤ ɛɭɞɟɬ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɢɦɟɟɬɫɹ ɧɚɝɪɟɜ ɤɚɤɨɝɨ ɥɢɛɨ ɭɱɚɫɬɤɚ, ɝɞɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɤɢɟ ɞɚɬɱɢɤɢ.   

ɇɚ ɪɢɫɭɧɤɟ 8 ɩɨɤɚɡɚɧɚ ɭɫɬɚɧɨɜɤɚ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɫɟɝɦɟɧɬ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. 

 
Ɋɢɫɭɧɨɤ 8  - ɞɚɬɱɢɤ ɌɄ ɜ ɫɟɝɦɟɧɬɟ ɩɨɞɲɢɩɧɢɤɚ 

 

2.4.2 Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɧɬɪɨɥɶ ɩɨɞɩɹɬɧɢɤɨɜ 
 

Ʉɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɩɨɞɩɹɬɧɢɤɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɩɪɨɰɟɫɫɟ ɢɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɢɯ ɬɟɦɩɟɪɚɬɭɪɟ. ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɫɜɟɪɯ ɧɨɪɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɝɨɞɚ ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚɤɨɦ 
ɩɨɹɜɥɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. ɉɪɢɦɟɧɹɸɳɚɹɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɢɫɬɟɦɚ 
ɬɟɪɦɨɤɨɧɬɪɨɥɹ ɫɩɨɫɨɛɧɚ ɨɬɦɟɬɢɬɶ ɩɥɚɜɧɨɟ ɦɟɞɥɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɫɟɝɦɟɧɬɨɜ ɢ ɦɚɫɥɚ, ɜɵɡɜɚɧɧɨɟ ɭɯɭɞɲɟɧɢɟɦ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 
(ɡɚɫɨɪɟɧɢɟ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ) ɢɥɢ ɨɛɳɢɦ ɭɯɭɞɲɟɧɢɟɦ ɫɨɫɬɨɹɧɢɹ ɩɨɞɩɹɬɧɢɤɚ 
(ɭɯɭɞɲɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ɍɚɤɚɹ 
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ɫɢɫɬɟɦɚ ɬɟɪɦɨɤɨɧɬɪɨɥɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɱɭɜɫɬɜɢɬɟɥɶɧɚ ɢ ɫɥɢɲɤɨɦ ɢɧɟɪɰɢɨɧɧɚ 
ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɛɵɫɬɪɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɩɨɜɪɟɠɞɟɧɢɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɧɢɹ ɢ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ. ȿɫɥɢ ɩɨ ɤɚɤɢɦ-ɥɢɛɨ ɩɪɢɱɢɧɚɦ 
ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɪɟɠɞɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɟɝɦɟɧɬɨɜ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ ɛɵɫɬɪɵɦ 
ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɨ ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ ɬɟɪɦɨɤɨɧɬɪɨɥɹ ɫɥɢɲɤɨɦ 
ɩɨɡɞɧɨ ɪɟɚɝɢɪɭɟɬ ɧɚ ɧɟɝɨ, ɢ ɨɫɬɚɧɨɜɤɚ ɚɝɪɟɝɚɬɚ ɡɚɳɢɬɨɣ ɩɪɨɢɫɯɨɞɢɬ ɭɠɟ ɩɨɫɥɟ 
ɬɨɝɨ, ɤɚɤ ɚɜɚɪɢɹ ɩɪɨɢɡɨɲɥɚ (ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɨɞɩɥɚɜɥɟɧɢɟ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɟɝɦɟɧɬɨɜ, ɢɧɨɝɞɚ ɩɨɜɪɟɠɞɟɧɢɟ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ). Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɚɜɚɪɢɹ ɧɟ ɩɪɟɞɭɩɪɟɠɞɚɟɬɫɹ, ɚ ɥɢɲɶ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ [2, c. 223]. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɟɝɦɟɧɬɚɯ 
ɞɨɜɨɥɶɧɨ ɞɚɥɟɤɨ ɨɬ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ: ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɷɬɨ 

ɪɚɫɫɬɨɹɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 20—40 ɦɦ. Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɝɦɟɧɬɚ ɧɚ ɬɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ 
ɨɬ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɪɚɛɨɱɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɦɟɫɬɟ ɡɚɦɟɪɚ ɡɚɩɚɡɞɵɜɚɟɬ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɢɡɦɟɧɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɇɚɢɛɨɥɟɟ 
ɧɚɝɪɟɬɚɹ ɡɨɧɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɟɝɦɟɧɬɚ ɧɚɯɨɞɢɬɫɹ ɦɟɠɞɭ ɰɟɧɬɪɨɦ ɢ 
ɫɛɟɝɚɸɳɟɣ ɤɪɨɦɤɨɣ ɫɨ ɫɦɟɳɟɧɢɟɦ ɤ ɧɚɪɭɠɧɨɦɭ ɤɪɚɸ ɫɟɝɦɟɧɬɚ [2, c. 224]. 
 

2.4.3 ɉɟɪɟɧɨɫɧɚɹ ɫɢɫɬɟɦɚ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ   
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɟ ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɯɜɚɱɟɧɨ ɫɢɫɬɟɦɨɣ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 
ɬɟɩɥɨɤɨɧɬɪɨɥɹ, ɛɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɚ ɩɟɪɟɧɨɫɧɚɹ ɫɢɫɬɟɦɚ 
ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ.  

ɉɪɢ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɞɟɮɟɤɬɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ 
ɨɛɵɱɧɨ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɜɢɞɟ ɥɨɤɚɥɶɧɵɯ ɧɚɝɪɟɜɨɜ. ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ 
ɦɟɬɨɞɨɦ ɤɨɧɬɪɨɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɬɟɩɥɨɜɢɡɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ. 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɫ ɩɨɦɨɳɶɸ ɬɟɩɥɨɜɢɡɨɪɚ - ɬɟɩɥɨɜɢɡɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ. 
ɉɪɢ ɬɟɩɥɨɜɢɡɢɨɧɧɨɦ ɤɨɧɬɪɨɥɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ 
ɬɟɩɥɨɜɢɡɨɪɵ ɫ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 0,1...0,2°ɋ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɞɜɟ 
ɬɨɱɤɢ ɨɛɴɟɤɬɚ ɫ ɪɚɡɧɨɫɬɶɸ ɬɟɦɩɟɪɚɬɭɪɵ 0,1..0,2°ɋ ɛɭɞɭɬ ɨɬɥɢɱɚɬɶɫɹ ɰɜɟɬɨɦ. 
Ɍɟɩɥɨɜɢɡɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɨ 
ɟɫɬɶ ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɢ ɧɚɩɪɹɠɟɧɢɟɦ. Ɋɟɡɭɥɶɬɚɬɵ ɨɛɫɥɟɞɨɜɚɧɢɹ ɜ ɬɚɤɨɦ 
ɫɨɫɬɨɹɧɢɢ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɵɦɢ, ɱɟɦ ɪɟɡɭɥɶɬɚɬɵ ɨɛɫɥɟɞɨɜɚɧɢɣ ɩɨɫɥɟ 
ɫɧɹɬɢɹ ɧɚɝɪɭɡɤɢ ɢɥɢ ɧɚɩɪɹɠɟɧɢɹ. Ɍɟɩɥɨɜɢɡɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ 
ɨɬɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜ ɥɸɛɨɟ ɜɪɟɦɹ. ɉɨɷɬɨɦɭ ɬɟɩɥɨɜɢɡɢɨɧɧɨɟ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɦɟɲɚɟɬ ɩɪɟɞɩɪɢɹɬɢɸ ɜɵɩɨɥɧɹɬɶ ɫɜɨɸ ɨɫɧɨɜɧɭɸ 
ɡɚɞɚɱɭ ɩɨ ɩɟɪɟɞɚɱɟ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɍɟɩɥɨɜɢɡɢɨɧɧɵɣ 
ɤɨɧɬɪɨɥɶ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɭɩɪɟɞɢɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɦ ɫɚɦɵɦ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ, ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ, ɬɚɤ ɤɚɤ ɩɨɜɪɟɠɞɟɧɢɹ ɜɵɹɜɥɹɸɬɫɹ ɧɚ 
ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ, ɨɰɟɧɢɬɶ ɫɨɫɬɨɹɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɡɚɩɚɫɚ ɟɝɨ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ [11, c. 80]. 

ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧ ɫɧɢɦɨɤ ɬɟɩɥɨɜɢɡɨɪɚ, ɫɞɟɥɚɧɧɵɣ ɧɚ ɤɨɧɬɚɤɬɧɵɯ 
ɤɨɥɶɰɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 9 – Ʉɨɧɬɚɤɬɧɵɟ ɤɨɥɶɰɚ ɝɟɧɟɪɚɬɨɪɚ 

 

2.5 Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ  ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɪɚɳɚɸɳɢɯɫɹ 
ɱɚɫɬɟɣ 

 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɨ ɜɫɟ ɨɧɢ 
ɞɟɥɹɬɫɹ ɧɚ ɤɨɧɬɚɤɬɧɵɣ ɫɩɨɫɨɛ ɢ ɛɟɫɤɨɧɬɚɤɬɧɵɣ ɫɩɨɫɨɛ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɤɨɧɬɚɤɬɧɨɝɨ ɫɩɨɫɨɛɚ ɜɨɡɧɢɤɚɸɬ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ: 

- ɛɨɥɶɲɚɹ ɬɟɩɥɨɜɚɹ ɢɧɟɪɰɢɹ;   

- ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ; 
- ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɩɨɥɹ ɬɟɦɩɟɪɚɬɭɪ ɢɡ-ɡɚ ɪɚɡɦɟɪɨɜ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ; 
- ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɞɜɢɠɭɳɢɯɫɹ ɷɥɟɦɟɧɬɨɜ ɩɨ ɩɪɢɱɢɧɟ ɬɪɟɧɢɹ 

ɦɟɠɞɭ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ ɢ ɢɫɫɥɟɞɭɟɦɵɦ ɨɛɴɟɤɬɨɦ [12].  

ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɫɩɨɫɨɛɚ ɭɞɚɟɬɫɹ ɢɡɛɟɠɚɬɶ 
ɢɫɤɚɠɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ, ɬɚɤ ɤɚɤ ɧɟ ɬɪɟɛɭɟɬɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɬɟɪɦɨɩɪɢɟɦɧɢɤɚ ɫ ɬɟɥɨɦ [12]. 

 ȼ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧ ɜɚɪɢɚɧɬ ɩɪɢɦɟɧɟɧɢɹ 
ɛɟɫɤɨɧɬɚɤɬɧɵɯ (ɢɧɮɪɚɤɪɚɫɧɵɯ) ɞɚɬɱɢɤɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
(ɩɨɞɩɹɬɧɢɤɚ, ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɪɨɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ) ɢ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɢɛɪɚɰɢɸ. 

Ⱦɥɹ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɪɚɳɚɸɳɢɯɫɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɭɡɥɨɜ, ɬɚɤɢɯ 
ɤɚɤ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɧɢɹ (ɞɢɫɤ ɩɹɬɵ, ɫɬɭɩɢɰɵ, ɩɨɜɟɪɯɧɨɫɬɢ ɜɚɥɚ, ɩɨɥɸɫɨɜ 
ɪɨɬɨɪɚ) ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɮɪɚɤɪɚɫɧɵɟ ɞɚɬɱɢɤɢ, ɧɚ ɩɪɢɦɟɪɟ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1.  

ȼ ɫɜɹɡɢ ɫ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɜɵɫɨɤɨɫɨɪɬɧɵɯ ɂɄ ɞɚɬɱɢɤɨɜ, ɢ 
ɨɫɨɛɟɧɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɇɵ ɩɪɟɞɥɚɝɚɟɦ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ 
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ɫɤɨɪɨɫɬɢ ɫɛɨɪɚ ɞɚɧɧɵɯ, ɩɭɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ 
ɦɟɬɨɞɢɤɢ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɢɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɞɚɬɱɢɤɢ ɞɥɹ 

ɤɨɧɬɪɨɥɹ ɧɟɞɨɫɬɭɩɧɵɯ ɭɱɚɫɬɤɨɜ.  
 

Ɍɚɛɥɢɰɚ 1 - ɂɧɮɪɚɤɪɚɫɧɵɟ ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɇɚɡɜɚɧɢɟ ɞɚɬɱɢɤɚ Ɍɨɱɧɨɫɬɶ 

Ⱦɢɚɩɚɡɨɧ 
ɬɟɦɩɟɪɚɬɭɪ 

ɉɨɤɚɡɚɬɟɥɶ 
ɜɢɡɢɪɨɜɚɧɢɹ 

ȼɪɟɦɹ ɫɛɨɪɚ  
ɞɚɧɧɵɯ 

Omron ES1C 2°ɋ 0 ɞɨ 400°ɋ 5:1 100 ɦɫ 
Ʉɟɥɶɜɢɧ ȺɊɌɈ 350 ɐ 1%+1°ɋ  -50 ɞɨ 350 °ɋ 1:1 180 ɦɫ 

Compact CS LT 

±1,5 °C ɢɥɢ ±1,5 
%  -40 ɞɨ 1030 °ɋ 15:1 30 ɦɫ 

Csmicro LT 15 ±1 %, ɢɥɢ ±1,5 °C –20…350 °C 15:1 25 ɦɫ 
TEKKHOY Cthot 

LT02H ±1,5 °C ɢɥɢ ±1 % –40…975 °C 10:1 100 ɦɫ 
HIGH 

PERFORMANCE LT ±1%, ɧɨ > ±1 °C –50…975 °C 15:1 120 ɦɫ 
OD 100 GA 150 ±1%, ɧɨ > ±1 °C 0…150 °C 10:1 100 ɦɫ 

 

Ⱦɚɬɱɢɤɢ ɜ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ ɨɛɥɚɞɚɸɬ ɤɥɚɫɫɨɦ ɡɚɳɢɬɵ  IP 68, ɬ.ɟ ɧɢɤɚɤɨɝɨ 
ɲɭɦɚ ɢ ɩɵɥɢ, ɚ ɬɚɤɠɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜ ɠɢɞɤɨɫɬɹɯ, ɧɚɩɪɢɦɟɪ ɜ 
ɦɚɫɥɟ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɝɚɪɚɧɬɢɪɭɟɬ ɪɚɛɨɬɭ ɞɚɬɱɢɤɨɜ ɜ ɦɚɫɥɟ [13]. 

Ɇɚɫɥɨ ɨɛɥɚɞɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɪɨɩɭɫɤɚɧɢɹ ɩɪɢɦɟɪɧɨ ɪɚɜɧɵɦ         
ɂɦɟɟɬ ɜɵɫɨɤɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɩɭɫɤɚɬɶ ɢɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ. 
ɋɬɚɥɶ ɢɦɟɟɬ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɡɥɭɱɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ 0,8 – 0,9. 

Ɉɛɴɟɤɬɵ ɢɡɦɟɪɟɧɢɹ ɫ ɜɵɫɨɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɡɥɭɱɟɧɢɹ        
―ɢɦɟɸɬ ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɪɚɠɟɧɢɹ      ; 

―ɬɟɦɩɟɪɚɬɭɪɵ ɞɚɧɧɵɯ ɨɛɴɟɤɬɚ ɦɨɠɧɨ ɨɱɟɧɶ ɥɟɝɤɨ ɢɡɦɟɪɢɬɶ ɫ ɩɨɦɨɳɶɸ 
ɂɄ ɞɚɬɱɢɤɚ [13]. 

ȿɫɬɶ ɢɫɬɨɱɧɢɤ ɢɡɥɭɱɟɧɢɹ – ɬɜɟɪɞɨɟ ɜɪɚɳɚɸɳɟɟɫɹ ɬɟɥɨ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɤɨɬɨɪɨɝɨ, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨ ɫɢɧɭɫɨɢɞɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. 

Ɇɨɳɧɨɫɬɶ ɢɡɥɭɱɟɧɢɹ ɬɟɥɚ ɩɨ ɬɚɤɨɦɭ ɡɚɤɨɧɭ ɜɵɪɚɠɚɟɬɫɹ ɡɚɤɨɧɨɦ 
ɋɬɟɮɚɧɚ-Ȼɨɥɶɰɦɚɧɚ: 

                                                                                                                (1) 

 

ɝɞɟ                      ɩɨɫɬɨɹɧɧɚɹ ɋɬɟɮɚɧɚ-Ȼɨɥɶɰɦɚɧɚ; 
T - ɬɟɦɩɟɪɚɬɭɪɚ ɚɛɫɨɥɸɬɧɨ ɱɟɪɧɨɝɨ ɬɟɥɚ. 
 

2.6 ȼɵɜɨɞ 

 

Ɋɚɡɜɢɬɢɸ ɩɨɜɪɟɠɞɟɧɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɧɟɫɨɜɟɪɲɟɧɫɬɜɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɤɨɧɬɪɨɥɹ, ɚ ɢɧɨɝɞɚ ɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɜ ɱɚɫɬɢ ɫɟɝɦɟɧɬɨɜ. ɉɪɢ ɧɚɥɢɱɢɢ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɬɟɪɦɨɤɨɧɬɪɨɥɹ, ɫɩɨɫɨɛɧɨɝɨ ɨɬɦɟɱɚɬɶ 
ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɨɜɪɟɠɞɟɧɢɹ, ɪɚɡɦɟɪ 
ɩɨɜɪɟɠɞɟɧɢɹ ɩɨɞɩɹɬɧɢɤɚ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɭɦɟɧɶɲɢɬɶ ɞɨ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ 
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ɫɟɝɦɟɧɬɨɜ, ɚ ɧɟ ɜɫɟɯ [4, ɫ. 9]. 
ɑɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɢ ɷɮɮɟɤɬɢɜɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɹɜɥɹɸɬɫɹ ɛɵɫɬɪɨ 

ɞɟɣɫɬɜɭɸɳɢɟ ɛɟɫɤɨɧɬɚɤɬɧɵɟ ɢɧɮɪɚɤɪɚɫɧɵɟ ɞɚɬɱɢɤɢ. ɋ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ, 
ɦɨɠɧɨ ɢɡɦɟɪɹɬɶ ɜɚɠɧɵɟ ɜɪɚɳɚɸɳɢɟɫɹ ɭɡɥɵ ɚɝɪɟɝɚɬɚ.  

ɇɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɬɨɬ ɢ  ɬɨɬ ɮɚɤɬ, ɱɬɨ ɧɟ ɜɫɟ ɫɟɝɦɟɧɬɵ ɨɫɧɚɳɟɧɵ 
ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɞɚɬɱɢɤɚɦɢ ɬɟɦɩɟɪɚɬɭɪɵ. ɂ ɟɫɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɞɥɚɝɚɟɦɵɣ 
ɦɟɬɨɞ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɫ ɩɨɦɨɳɶɸ ɢɧɮɪɚɤɪɚɫɧɵɯ 
ɞɚɬɱɢɤɨɜ, ɬɨ ɦɨɠɧɨ ɨɩɟɪɚɬɢɜɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɫɢɫɬɟɦɟ. 
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3 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɬɵ ɞɚɬɱɢɤɨɜ ɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɢ ɡɨɧ ɧɚɝɪɟɜɚ 
 

3.1 ɉɹɬɧɨ ɫɤɚɧɢɪɨɜɚɧɢɹ ɞɚɬɱɢɤɚ 
 

ȼɵɩɨɥɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɨɜɟɪɯɧɨɫɬɢ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ 
ɚɝɪɟɝɚɬ  ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɢ ɩɨɦɨɳɢ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɪɚɤɪɚɫɧɵɯ ɬɟɪɦɨɦɟɬɪɨɜ 
(ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɢɪɨɦɟɬɪɨɜ) ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɨ ɫ ɭɱɟɬɨɦ ɞɜɭɯ ɝɪɭɩɩ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɢɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɢɡɦɟɪɟɧɢɹ. ɉɟɪɜɚɹ ɝɪɭɩɩɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɯɚɪɚɤɬɟɪɨɦ ɧɚɝɪɟɜɚ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɜɬɨɪɚɹ 
ɝɪɭɩɩɚ ɨɛɭɫɥɨɜɥɟɧɚ ɩɪɢɧɰɢɩɨɦ ɞɟɣɫɬɜɢɹ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ.   ȼ ɤɚɱɟɫɬɜɟ 
ɨɛɴɟɤɬɚ ɤɨɧɬɪɨɥɹ ɛɵɥ ɩɪɢɧɹɬ ɞɢɫɤ ɩɨɞɩɹɬɧɢɤ, ɬɚɤ ɤɚɤ ɩɨ  ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɧɟɟ 
ɩɪɨɜɟɞɟɧɧɵɯ  ɢɫɫɥɟɞɨɜɚɧɢɣ, ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɫɭɳɟɫɬɜɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɢɫɤɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɩɨɜɟɪɯɧɨɫɬɢ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɡɨɧɚ ɧɚɝɪɟɜɚ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɩɪɨɰɟɫɫɟ 
ɪɚɛɨɬɵ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɨɫɟɫɢɦɦɟɬɪɢɱɧɨ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɟɪɢɮɟɪɢɢ ɞɢɫɤɚ (ɭɫɥɨɜɢɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɩɟɪɟɩɚɞɚ) [14].  

Ɉɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɬɟɪɦɨɦɟɬɪɚ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ 
ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ, ɹɜɥɹɸɬɫɹ ɪɚɡɪɟɲɟɧɢɟ (ɩɨɤɚɡɚɬɟɥɶ ɜɢɡɢɪɨɜɚɧɢɹ) ɢ ɫɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɩɥɨɳɚɞɢ ɩɹɬɧɚ ɫɤɚɧɢɪɨɜɚɧɢɹ. Ɏɨɪɦɚ ɢ ɪɚɡɦɟɪɵ ɩɹɬɧɚ 
ɫɤɚɧɢɪɨɜɚɧɢɹ ɡɚɜɢɫɹɬ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɡɥɭɱɚɬɟɥɹ ɩɢɪɨɦɟɬɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɩɥɨɫɤɨɫɬɢ ɞɢɫɤɚ. ɉɪɢ ɭɫɥɨɜɢɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɫɢ ɥɭɱɚ ɫɤɚɧɢɪɨɜɚɧɢɹ ɩɨ 
ɧɨɪɦɚɥɢ ɤ ɩɥɨɫɤɨɫɬɢ ɞɢɫɤɚ ɩɹɬɧɨ ɫɤɚɧɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɪɭɝ, 
ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɪɟɲɟɧɢɟɦ ɩɢɪɨɦɟɬɪɚ [15], ɪɢɫɭɧɨɤ 10. 

 
Ɋɢɫɭɧɨɤ 10 - Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ  ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɹɬɧɟ ɫɤɚɧɢɪɨɜɚɧɢɹ 
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1– ɢɡɥɭɱɚɬɟɥɶ ɩɢɪɨɦɟɬɪɚ;  
2– ɩɹɬɧɨ ɤɨɧɬɪɨɥɹ;  

3 – ɨɛɴɟɤɬ ɤɨɧɬɪɨɥɹ. 

 

Ɂɧɚɹ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɩɥɨɳɚɞɢ ɫɤɚɧɢɪɨɜɚɧɢɹ,  ɫ ɭɱɟɬɨɦ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɞɢɫɤɚ, ɬɟɨɪɟɬɢɱɟɫɤɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɬɟɦɩɟɪɚɬɭɪɭ ɤɨɥɶɰɚ. Ⱦɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɨɣ 
ɩɪɨɜɟɫɬɢ ɮɪɚɝɦɟɧɬɚɰɢɸ ɩɹɬɧɚ ɫɤɚɧɢɪɨɜɚɧɢɹ ɧɚ n ɪɚɜɧɵɯ ɩɨ ɲɢɪɢɧɟ ɱɚɫɬɟɣ 

[14]. 

ɉɪɟɞɫɬɚɜɢɦ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɨɤɚɡɵɜɚɟɦɨɣ ɩɢɪɨɦɟɬɪɨɦ, ɜ 
ɜɢɞɟ: 
                          ∑                                                            

 

ɝɞɟ         - ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɩɥɨɳɚɞɶ i-ɝɨ ɮɪɚɝɦɟɧɬɚ;  
        – ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɩɹɬɧɚ ɫɤɚɧɢɪɨɜɚɧɢɹ.   
 

                                                                                                                                       

                                                                                                      

ɝɞɟ    -  ɪɚɞɢɭɫ ɩɹɬɧɚ ɫɤɚɧɢɪɨɜɚɧɢɹ. 
                                                                                                                                 
 

ɝɞɟ                           
 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɮɪɚɝɦɟɧɬɨɜ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɩɹɬɧɚ ɫɤɚɧɢɪɨɜɚɧɢɹ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ:   

                                                                                        
 

ɂɥɢ  

                       ∑      
                                                               

 

ɝɞɟ ki – ɞɨɥɹ ɩɥɨɳɚɞɢ  i-ɝɨ ɮɪɚɝɦɟɧɬɚ, 
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ɏɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɪɚɞɢɭɫɭ ɞɢɫɤɚ ɜ ɩɪɟɞɟɥɚɯ ɬɟɤɭɳɟɝɨ 
ɪɚɞɢɭɫɚ (r = 0,9 … 1,0) ɩɪɨɫɬɨ ɢ ɬɨɱɧɨ ɨɬɪɚɠɚɟɬɫɹ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ [14]. 

                                                                                                                             
  

Ɍɨɝɞɚ ɮɨɪɦɭɥɚ (6) ɩɪɢɦɟɬ ɜɢɞ: 
                                                                                                                                          

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɥɶɰɚ ɲɢɪɢɧɨɣ     
           (∑         

   )                                                                               
 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɥɸɛɨɝɨ i-ɝɨ ɤɨɥɟɰ ɜ ɩɹɬɧɟ ɫɤɚɧɢɪɨɜɚɧɢɹ: 

                                                                                                   
 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɹɬɧɟ ɫɤɚɧɢɪɨɜɚɧɢɹ ɩɢɪɨɦɟɬɪɚ 
ɹɜɥɹɟɬɫɹ ɭɩɪɨɳɟɧɧɵɦ, ɬɚɤ ɤɚɤ ɜ ɧɟɦ ɩɪɢɧɹɬɚ ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɚɹ ɫɯɟɦɚ 
ɮɪɚɝɦɟɧɬɨɜ ɫɟɝɦɟɧɬɨɜ, ɚ ɩɥɨɳɚɞɢ ɪɚɜɧɨɨɬɫɬɨɹɳɢɯ ɨɬ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 
ɮɪɚɝɦɟɧɬɨɜ ɪɚɜɧɵ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ 
ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɩɪɢ ɩɨɦɨɳɢ ɫɪɟɞɫɬɜ ɩɢɪɨɦɟɬɪɢɢ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ [14]. 

   Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ ɩɢɪɨɦɟɬɪɨɦ ɡɚɜɢɫɢɬ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɜɢɡɢɪɨɜɚɧɢɹ 
(ɪɚɡɪɟɲɟɧɢɹ) ɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɥɨɳɚɞɢ ɩɹɬɧɚ ɫɤɚɧɢɪɨɜɚɧɢɹ  Тɫɪ [14]. 

 

3.2 Ɋɚɫɱɟɬ ɩɹɬɧɚ ɫɤɚɧɢɪɨɜɚɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ 
 

ȼ ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɢ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɢɫɤ ɞɜɭɯɪɹɞɧɨɝɨ ɩɨɞɩɹɬɧɢɤɚ, 
ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ  ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɪɚɛɨɬɵ  ȽȺ. ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ 
ɬɟɦɩɟɪɚɬɭɪɚ ɞɢɫɤɚ ɪɚɜɧɚ ɬɟɦɩɟɪɚɬɭɪɟ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ. Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɧɭɬɪɟɧɧɢɯ ɫɟɝɦɟɧɬɨɜ ɪɚɜɧɚ 51 , ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɟɲɧɢɯ ɫɟɝɦɟɧɬɨɜ ɪɚɜɧɚ 
57 . Ⱦɚɧɧɵɟ ɩɨɥɭɱɟɧɧɵɟ ɨɬ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ - ɬɟɪɦɨɩɚɪ. ɂɡ 
ɷɬɢɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɫɚɦɚɹ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɯɨɞɢɬɫɹ 
ɧɚ ɩɟɪɢɮɟɪɢɢ ɞɢɫɤɚ. ɗɬɨ ɬɚɤ ɠɟ ɞɨɤɚɡɵɜɚɟɬ ɬɚɤ ɮɚɤɬ, ɱɬɨ ɫɚɦɚɹ ɭɞɚɥɟɧɧɚɹ 
ɬɨɱɤɚ ɨɬ ɰɟɧɬɪɚ ɞɢɫɤɚ ɜɪɚɳɚɟɬɫɹ ɛɵɫɬɪɟɟ ɱɟɦ, ɬɟ ɬɨɱɤɢ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ 
ɛɥɢɠɟ ɤ ɰɟɧɬɪɭ. Ⱥ ɬɚɤ ɠɟ, ɩɥɨɳɚɞɶ ɬɪɟɧɢɹ ɞɢɫɤɚ ɢ ɫɟɝɦɟɧɬɨɜ ɛɨɥɶɲɟ ɧɚ 
ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɟ.  

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɂɄ ɞɚɬɱɢɤ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10 ɫɦ (100 ɦɦ) 
ɞɨ ɨɛɴɟɤɬɚ ɤɨɧɬɪɨɥɹ, ɫ ɪɚɡɪɟɲɟɧɢɟɦ  ɂɄ ɞɚɬɱɢɤɚ 10:1. Ⱦɚɬɱɢɤ ɩɨɤɚɡɵɜɚɟɬ 
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ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ 57  (ɜɧɟɲɧɹɹ ɫɬɨɪɨɧɚ ɞɢɫɤɚ). ɇɚɣɞɟɦ, ɤɚɤ 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɹɬɧɟ ɫɤɚɧɢɪɨɜɚɧɢɹ.   

Ɋɚɞɢɭɫ ɩɹɬɧɚ ɫɤɚɧɢɪɨɜɚɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɧɚɣɞɟɦ ɩɨ 
ɮɨɪɦɭɥɟ (4): 

                                                                                                               
 

ɉɥɨɳɚɞɶ ɩɹɬɧɚ ɫɤɚɧɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (3): 

                                                                                                         
 

Ɋɚɡɨɛɶɟɦ ɩɹɬɧɨ ɫɤɚɧɢɪɨɜɚɧɢɹ ɧɚ 10 ɮɪɚɝɦɟɧɬɨɜ, ɫ ɲɚɝɨɦ     
                                                                                                            
 

Ɋɚɫɫɱɢɬɚɟɦ ɩɥɨɳɚɞɢ ɷɬɢɯ ɮɪɚɝɦɟɧɬɨɜ:  
            (               )                                                        
 

ɉɟɪɜɵɣ ɮɪɚɝɦɟɧɬ: 
                   (               )                                                               

 
ɐɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɨɬɧɨɲɟɧɢɣ: 
                                                                                                                             

                                                                                                                      
         ቆ         ቇ                                                                                           
 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (17) ɩɨɥɭɱɚɟɦ:                                                                ቆ       ቇ       (    )                                             
 

Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɟɪɜɨɝɨ ɮɪɚɝɦɟɧɬɚ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (14): 
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                 (                         )                    
 

Ⱦɨɥɹ ɨɬ ɩɥɨɳɚɞɢ ɩɨ ɮɨɪɦɭɥɟ (7): 

                                                                                                              
 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɩɟɪɜɨɦ ɮɪɚɝɦɟɧɬɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (10): 

 

                            
 

Ɋɚɫɫɱɢɬɚɟɦ ɩɥɨɳɚɞɶ ɜɬɨɪɨɝɨ ɮɪɚɝɦɟɧɬɚ: 
                      (               )                                                 
 

Ɉɫɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɚɦ, ɤɨɬɨɪɵɟ ɭɤɚɡɚɧɵ ɜɵɲɟ:  
         (    )                                                                                      

          (                         )                                
                                                                                                              
 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨ ɜɬɨɪɨɦ ɮɪɚɝɦɟɧɬɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (11): 

 

                                 
 

Ɍɚɤ ɠɟ ɪɚɫɫɱɢɬɚɟɦ ɨɫɬɚɥɶɧɵɟ ɮɪɚɝɦɟɧɬɵ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 2. 
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Ɍɚɛɥɢɰɚ 2 - Ɋɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɣ 1 ɬɨɱɤɢ  
ɇɨɦɟɪ 

ɮɪɚɝɦɟɧɬɚ ɉɥɨɳɚɞɶ Si, ɦɦ2
 Ⱦɨɥɹ ɨɬ ɩɥɨɳɚɞɢ ki Ɍɟɦɩɟɪɚɬɭɪɚ,  

1 4,08 0,05197 58,00 

2 7,09 0,09033 57,78 

3 8,63 0,10996 57,56 

4 9,52 0,12124 57,33 

5 9,93 0,12650 57,11 

6 9,93 0,12650 56,89 

7 9,52 0,12127 56,67 

8 8,63 0,10994 56,44 

9 7,09 0,09032 56,22 

10 4,08 0,05197 56,00 

 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɵɧɧɵɦ ɬɚɛɥɢɰɵ, ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɟɣ         , ɪɢɫɭɧɨɤ 11. 

 
Ɋɢɫɭɧɨɤ 11 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɹɬɧɟ ɫɤɚɧɢɪɨɜɚɧɢɹ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɂɄ ɞɚɬɱɢɤ ɫ ɪɚɡɪɟɲɟɧɢɟɦ 5:1, ɩɪɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɛɵɥɢ 
ɨɩɢɫɚɧɵ ɪɚɧɟɟ. 

Ɍɨɝɞɚ  ɪɚɞɢɭɫ ɩɹɬɧɚ ɫɤɚɧɢɪɨɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ  (4) ɪɚɜɟɧ: 

                                                                                                              
 

ɉɥɨɳɚɞɶ ɩɹɬɧɚ ɫɤɚɧɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (3): 

                           
 
Ⱦɚɥɶɧɟɣɲɢɟ ɪɚɫɱɟɬɵ ɩɨɜɬɨɪɹɸɬɫɹ, ɩɨɷɬɨɦɭ ɩɪɟɞɫɬɚɜɢɦ ɢɯ ɜ ɬɚɛɥɢɰɟ 3 ɢ 

ɧɚ ɪɢɫɭɧɤɟ 12. 
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Ɍɚɛɥɢɰɚ 3 - Ɋɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɣ 
ɇɨɦɟɪ 

ɮɪɚɝɦɟɧɬɚ ɉɥɨɳɚɞɶ Si, ɦɦ2
 

Ⱦɨɥɹ ɨɬ 
ɩɥɨɳɚɞɢ ki Ɍɟɦɩɟɪɚɬɭɪɚ,  

1 16,32 0,05197 58,55 

2 28,37 0,09033 58,21 

3 34,53 0,10996 57,86 

4 38,07 0,12124 57,52 

5 39,72 0,12650 57,17 

6 39,72 0,12650 56,83 

7 38,07 0,12124 56,48 

8 34,53 0,10997 56,14 

9 28,37 0,09035 55,79 

10 16,32 0,05197 55,45 

 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɵɧɧɵɦ ɬɚɛɥɢɰɵ 3,  ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɟɣ         , ɪɢɫɭɧɨɤ 12. 

 
Ɋɢɫɭɧɨɤ 12 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɹɬɧɟ ɫɤɚɧɢɪɨɜɚɧɢɹ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɥɢ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɂɄ ɞɚɬɱɢɤɚ ɫ ɦɟɧɶɲɢɦ 
ɪɚɡɪɟɲɟɧɢɟɦ, ɩɹɬɧɨ ɫɤɚɧɢɪɨɜɚɧɢɹ ɢɦɟɟɬ ɛɨɥɶɲɢɣ ɪɚɡɦɟɪ ɧɚ ɨɛɴɟɤɬɟ ɤɨɧɬɪɨɥɹ. 
 

3.3 Ɋɚɫɩɨɥɨɠɟɧɢɟ ɞɚɬɱɢɤɨɜ ɞɥɹ ɤɨɧɬɪɨɥɹ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ 
 

3.3.1 Ɋɨɬɨɪ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɪɚɳɚɸɳɟɝɨɫɹ ɪɨɬɨɪɚ ȽȺ ɞɨɫɬɚɬɨɱɧɨ ɨɞɧɨɝɨ 
ɞɚɬɱɢɤɚ  ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɥɸɫɨɜ, ɪɢɫɭɧɨɤ 13. 
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Ɋɢɫɭɧɨɤ 13 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɞɚɬɱɢɤɚ ɂɄ 

 

ɋɟɧɫɨɪ ɞɚɬɱɢɤɚ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɫɹ ɡɚ ɫɟɪɞɟɱɧɢɤɨɦ ɫɬɚɬɨɪɚ, ɬɟɩɥɨɜɨɣ ɥɭɱ 
ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɫɜɟɬɨɜɨɣ ɤɚɧɚɥ. 

ɉɪɟɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɪɨɬɨɪɚ ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɩɥɨɯɨɦ 
ɨɯɥɚɠɞɟɧɢɢ ɢɥɢ ɦɟɠɜɢɬɤɨɜɨɦ ɡɚɦɵɤɚɧɢɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ.  

 

3.3.2 ɉɨɞɩɹɬɧɢɤ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ, ɧɟɨɛɯɨɞɢɦɨ ɧɟ ɦɟɧɟɟ ɬɪɟɯ ɞɚɬɱɢɤɨɜ  ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɚ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɟ, ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ ɢ 
ɩɨɫɟɪɟɞɢɧɟ ɨɛɴɟɤɬɚ ɤɨɧɬɪɨɥɹ. ɇɚ ɪɢɫɭɧɤɟ 14, ɩɨɤɚɡɚɧɚ ɤɪɚɫɧɵɦɢ ɥɢɧɢɹɦɢ, 
ɬɪɚɟɤɬɨɪɢɹ ɤɨɧɬɪɨɥɹ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɹɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɮɪɚɤɪɚɫɧɵɯ 
ɞɚɬɱɢɤɨɜ.  

 
Ɋɢɫɭɧɨɤ 14 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɢ ɬɪɚɟɤɬɨɪɢɹ ɤɨɧɬɪɨɥɹ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɹɬɵ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɮɪɚɤɪɚɫɧɵɯ ɞɚɬɱɢɤɨɜ 
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ɉɪɢ ɷɬɨɦ: 1 ɬɨɱɤɚ – ɞɚɬɱɢɤ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ, 2 ɬɨɱɤɚ – 

ɞɚɬɱɢɤ ɪɚɫɩɨɥɨɠɟɧ ɩɨɫɟɪɟɞɢɧɟ, 3 ɬɨɱɤɚ – ɞɚɬɱɢɤ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɜɧɟɲɧɟɣ 
ɫɬɨɪɨɧɟ.     

Ⱦɚɬɱɢɤɢ ɛɭɞɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɡɚɡɨɪɚɯ ɦɟɠɞɭ ɫɟɝɦɟɧɬɚɦɢ ɩɨɞɩɹɬɧɢɤɚ, 

ɪɢɫɭɧɨɤ 15. 

 
Ɋɢɫɭɧɨɤ 15 - Ɋɚɫɩɨɥɨɠɟɧɢɟ ɂɄ ɞɚɬɱɢɤɨɜ 

 

ɋɚɦɚɹ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɟ ɞɢɫɤɚ, 
ɤɨɬɨɪɭɸ ɛɭɞɟɬ ɢɡɦɟɪɹɬɶ ɞɚɬɱɢɤ 3. Ɍɚɤ ɤɚɤ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɞɢɫɤɚ ɜɵɲɟ ɧɚ 
ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɟ ɱɟɦ ɧɚ ɜɧɭɬɪɟɧɧɟɣ. ɂ ɩɥɨɳɚɞɶ ɬɪɟɧɢɹ ɞɢɫɤɚ ɢ ɫɟɝɦɟɧɬɨɜ 

ɛɨɥɶɲɟ ɜ ɷɬɨɦ ɦɟɫɬɟ, ɧɚ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɟ.  
Ɋɚɫɫɦɨɬɪɢɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ 

ɨɞɧɨɪɹɞɧɨɝɨ ɩɨɞɩɹɬɧɢɤɚ. Ʉ ɩɪɢɦɟɪɭ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɢɦ ɤɚɤ ɧɚ  
ɪɢɫɭɧɨɤ 16.  

 
Ɋɢɫɭɧɨɤ 16– Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɬɪɚɟɤɬɨɪɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɪɨɥɹ 

ɞɢɫɤɚ ɩɹɬɵ 

 

ɂɡ ɪɢɫɭɧɤɚ 16 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɮɢɤɫɚɰɢɢ ɨɬɦɟɬɱɢɤɨɦ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɪɟɡɤɨ ɭɜɟɥɢɱɢɥɚɫɶ. ɗɬɨ ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ 
ɩɪɢɡɧɚɤɨɦ ɞɟɮɟɤɬɚ ɢ ɩɨɜɨɞɨɦ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɧɹɬɢɹ ɦɟɪ ɩɨ ɟɝɨ 
ɭɫɬɪɚɧɟɧɢɸ. 
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3.5 Ɉɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ 
 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɛɵɥɢ ɩɪɢɧɹɬɵ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɤɨɬɨɪɚɹ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ. ɗɬɨ ɞɚɧɧɵɟ ɜ ɜɢɞɟ 
ɨɞɧɨɦɟɪɧɨɝɨ ɦɚɫɫɢɜɚ Т ɢ х, ɫɨɫɬɨɹɳɢɟ ɢɡ 17 ɡɧɚɱɟɧɢɣ. x – ɷɬɨ ɩɟɪɟɦɟɳɟɧɢɟ 
ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɬɦɟɬɱɢɤɚ ɨɛɨɪɨɬɨɜ, ɜ ɤɨɧɟɱɧɨɣ ɢɥɢ ɧɚɱɚɥɶɧɨɣ 
ɬɨɱɤɢ ɝɪɚɮɢɤɚ. Ⱦɢɚɦɟɬɪ ɞɢɫɤɚ ɩɪɢɧɹɥɢ ɪɚɜɧɵɦ 6 ɦ. Ƚɪɚɮɢɤ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 17. 

 
Ɋɢɫɭɧɨɤ 17 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ 

 

ɉɨɥɭɱɟɧɧɵɣ ɝɪɚɮɢɤ ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɫɨɫɬɨɢɬ ɢɡ 16 ɨɬɪɟɡɤɨɜ. 
Ɋɚɡɛɢɜɚɟɦ ɷɬɢ ɨɬɪɟɡɤɢ ɧɚ ɜɪɟɦɟɧɧɵɟ ɭɱɚɫɬɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɪɚɡɞɟɥɢɦ ɤɚɠɞɵɣ 
ɨɬɪɟɡɨɤ, ɧɚ 10 ɦɚɥɟɧɶɤɢɯ ɭɱɚɫɬɤɨɜ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ dt ɢ ɩɨ ɩɟɪɟɦɟɳɟɧɢɸ dx. Ⱦɥɹ 
ɫɛɨɪɚ ɞɚɧɧɵɯ ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɫ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ, ɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɨɥɭɱɟɧɢɹ 
ɡɧɚɱɟɧɢɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɜɵɩɨɥɧɟɧɧɨɣ ɫɨ ɫɦɟɳɟɧɢɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɬɦɟɬɱɢɤɚ ɨɛɨɪɨɬɨɜ. ɉɨɥɭɱɢɥɢ 160 ɬɨɱɟɤ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ, 

ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ, ɪɢɫɭɧɨɤ 18. 
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Ɋɢɫɭɧɨɤ 18– Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ 

 

Ⱦɚɥɟɟ, ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, 160 ɬɨɱɟɤ, ɩɪɟɨɛɪɚɡɭɟɦ ɜ 160 
ɬɨɱɟɤ ɡɧɚɱɟɧɢɣ ɜɵɞɟɥɹɟɦɨɣ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ, ɩɨ ɮɨɪɦɭɥɟ (1). ɉɨɥɭɱɢɥɢ ɪɢɫɭɧɨɤ 19. 

 

 
Ɋɢɫɭɧɨɤ 19 – Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 



40 

 

Ɍɟɩɟɪɶ, ɤɨɝɞɚ ɧɚɦ ɢɡɜɟɫɬɧɨ, ɤɚɤ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ, ɩɪɢɫɬɭɩɚɟɦ ɤ ɜɵɛɨɪɭ ɞɚɬɱɢɤɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɵ 
ɢɡɦɟɪɢɦ ɧɚɝɪɟɜ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ.   

ɂɡ ɬɚɛɥɢɰɵ 1 ɜɵɛɟɪɟɦ ɬɪɢ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɪɚɡɥɢɱɧɵɦ ɜɪɟɦɟɧɟɦ 
ɫɛɨɪɚ ɞɚɧɧɵɯ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɗɬɨ ɞɚɬɱɢɤɢ: 
1) Optris Compact CS LT, 

2) Omron ES1C, 

3) Ʉɟɥɶɜɢɧ Ⱥɪɬɨ 350 ɐ. 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɪɚɳɚɸɳɢɯɫɹ ɭɡɥɨɜ, ɧɚɫ ɢɧɬɟɪɟɫɭɟɬ ɜɪɟɦɹ ɫɛɨɪɚ ɞɚɧɧɵɯ ɜɵɛɪɚɧɧɵɯ ɞɚɬɱɢɤɨɜ. 
ȼɪɟɦɹ ɫɛɨɪɚ ɞɵɧɧɵɯ ɞɚɬɱɢɤɨɜ:  
 

           
 

            
 

            
 

Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɚɝɪɟɝɚɬ ɫɨɜɟɪɲɢɬ ɨɞɢɧ ɨɛɨɪɨɬ. 
ɉɪɢ ɜɪɚɳɟɧɢɹɯ ɱɚɫɬɨɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ:  
                                                                                                                                     
 

ɝɞɟ     ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ. 

Ⱦɥɹ ɚɝɪɟɝɚɬɨɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɨɛɨɪɨɬɧɚɹ ɱɚɫɬɨɬɚ ɛɭɞɟɬ ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ                

                                                                                                                
 

ɇɚɣɞɟɦ ɜɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɫɨɜɟɪɲɚɟɬɫɹ 1 ɨɛɨɪɨɬ ɚɝɪɟɝɚɬɚ: 
                                                                                                                 

 

Ɋɚɫɫɱɢɬɚɟɦ, ɤɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡ, ɫɪɚɛɨɬɚɟɬ ɞɚɬɱɢɤ ɩɪɢ ɫɨɜɟɪɲɟɧɢɢ 
ɚɝɪɟɝɚɬɚ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ: 
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Ʉɪɢɬɟɪɢɟɦ ɜɵɛɨɪɚ ɞɚɬɱɢɤɚ ɹɜɥɹɟɬɫɹ ɟɝɨ ɬɨɱɧɨɫɬɶ. ɑɟɦ ɦɟɧɶɲɟ ɫɪɚɛɨɬɚɟɬ 
ɞɚɬɱɢɤ ɩɪɢ ɫɨɜɟɪɲɟɧɢɢ ɚɝɪɟɝɚɬɚ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ, ɬɟɦ ɦɟɧɶɲɟ ɟɝɨ ɬɨɱɧɨɫɬɶ. ɂ 
ɫɥɨɠɧɟɟ ɫɪɚɜɧɢɬɶ ɟɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ.  

Ⱦɚɬɱɢɤ    ɧɟ ɭɱɢɬɵɜɚɟɦ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ, ɬɚɤ ɤɚɤ ɡɚ ɨɞɧɢ ɨɛɨɪɨɬ 
ɨɧ ɫɪɚɛɨɬɚɟɬ ɞɜɚ ɪɚɡɚ, ɱɬɨ ɛɭɞɟɬ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɫɛɨɪɨɦ ɞɚɧɧɵɯ ɞɥɹ ɚɧɚɥɢɡɚ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ.  

Ɋɚɫɫɦɨɬɪɢɦ ɞɚɬɱɢɤ   . Ⱦɚɧɧɵɣ ɞɚɬɱɢɤ ɫɪɚɛɨɬɚɟɬ 16 ɪɚɡ, ɩɪɢ ɫɨɜɟɪɲɟɧɢɢ 
ɚɝɪɟɝɚɬɚ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ. ɉɨɷɬɨɦɭ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɜɵɲɟ  ɞɚɧɧɵɯ, ɪɢɫɭɧɨɤ 19, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɪɚɫɫɱɢɬɚɟɦ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 16 
ɭɱɚɫɬɤɨɜ, ɜɵɞɟɥɹɟɦɨɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. ɉɨɥɭɱɢɥɢ ɝɪɚɮɢɤ, ɪɢɫɭɧɨɤ 20. 

 
Ɋɢɫɭɧɨɤ 20 – ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɚ 

 

Ⱦɚɥɟɟ, ɩɪɟɨɛɪɚɡɭɟɦ ɩɨɥɭɱɢɜɲɭɸɫɹ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɜ ɬɟɦɩɟɪɚɬɭɪɭ, 
ɤɨɬɨɪɚɹ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ. 

ɂɡ ɮɨɪɦɭɥɵ (1) ɩɨɥɭɱɚɟɦ ɬɟɦɩɟɪɚɬɭɪɭ: 

   √                                                                                                               
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ɝɞɟ    ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɝɪɚɞɭɫɚɯ ɐɟɥɶɫɢɹ.  
ɉɨɥɭɱɢɥɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɤɨɬɨɪɭɸ ɢɡɦɟɪɢɥ ɞɚɬɱɢɤ   , ɪɢɫɭɧɨɤ 21. 

 
Ɋɢɫɭɧɨɤ 21 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ, ɩɨɥɭɱɟɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɨɬ ɞɚɬɱɢɤɚ    ɫɪɚɜɧɢɜɚɟɦ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ, ɤɨɬɨɪɚɹ ɡɚɞɚɧɚ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɪɢɫɭɧɨɤ 22. 

 
Ɋɢɫɭɧɨɤ 22 – ɋɪɚɜɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ 
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Ɋɚɫɫɦɨɬɪɢɦ ɞɚɬɱɢɤ   , ɤɨɬɨɪɵɣ ɫɪɚɛɨɬɚɟɬ 4 ɪɚɡɚ, ɩɪɢ ɫɨɜɟɪɲɟɧɢɢ 
ɚɝɪɟɝɚɬɚ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ.     

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɫɨɫɬɨɹɳɢɟ ɢɡ 160 
ɬɨɱɟɤ, ɪɢɫɭɧɨɤ 19, ɪɚɡɛɢɜɚɟɦ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡ, ɤɨɬɨɪɨɟ ɫɪɚɛɨɬɚɟɬ ɞɚɬɱɢɤ, 4 

ɪɚɡɚ ɢ ɩɨɥɭɱɢɦ 4 ɨɬɪɟɡɤɚ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɢɡ 40 ɬɨɱɟɤ ɡɧɚɱɟɧɢɣ 
ɬɟɦɩɟɪɚɬɭɪɵ. Ɋɚɫɫɱɢɬɚɟɦ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 4 ɭɱɚɫɬɤɨɜ 

ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɪɢɫɭɧɨɤ 23. 

 
Ɋɢɫɭɧɨɤ 23 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɷɧɟɪɝɢɢ ɩɨ 4 ɭɱɚɫɬɤɚɦ 

 

ɉɪɟɨɛɪɚɡɭɟɦ ɷɬɢ ɡɧɚɱɟɧɢɹ ɜ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨ ɮɨɪɦɭɥɟ (1), ɤɨɬɨɪɭɸ 
ɢɡɦɟɪɢɥ ɞɚɬɱɢɤ   , ɪɢɫɭɧɨɤ 24. 
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Ɋɢɫɭɧɨɤ 24 – Ɂɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ, ɩɨɥɭɱɟɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɨɬ ɞɚɬɱɢɤɚ    ɫɪɚɜɧɢɜɚɟɦ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ, ɤɨɬɨɪɚɹ ɡɚɞɚɧɚ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɪɢɫɭɧɨɤ 25. 

 
Ɋɢɫɭɧɨɤ 25 – ɋɪɚɜɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ 
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ȼɵɩɨɥɧɢɦ ɨɛɳɟɟ ɫɪɚɜɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ, ɪɢɫɭɧɨɤ 26. 

 
Ɋɢɫɭɧɨɤ 26 - ɋɪɚɜɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ: 

ɫɢɧɹɹ ɥɢɧɢɹ – ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ; 
ɡɟɥɟɧɧɚɹ ɥɢɧɢɹ – ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɚ   ; 

ɤɪɚɫɧɚɹ ɥɢɧɢɹ – ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɚ    

 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɭɤɚɡɚɧ ɤɨɞ ɩɪɨɝɪɚɦɦɵ. 
Ɋɚɫɫɱɢɬɚɟɦ ɨɲɢɛɤɭ ɞɚɬɱɢɤɨɜ    ɢ    . Ⱦɥɹ ɷɬɨɝɨ ɫɪɚɜɧɢɦ ɩɨɥɭɱɟɧɧɵɟ ɢɯ 

ɝɪɚɞɢɟɧɬɵ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɝɪɚɞɢɟɧɬɨɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. 
                            
                             
                             
                                                                                  
                                                                                     
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɥɢ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨɟ ɨɩɢɫɚɧɢɟ ɮɨɪɦɵ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɬɱɢɤɚ   . ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɫɛɨɪɚ 
ɞɚɧɧɵɯ ɞɚɬɱɢɤɚ, ɚ ɬɚɤ ɠɟ ɟɝɨ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ. 
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Ɉɩɢɫɚɧɧɚɹ ɮɨɪɦɚ ɬɟɦɩɟɪɚɬɭɪɵ ɞɚɬɱɢɤɨɦ    ɤɚɱɟɫɬɜɟɧɧɨ ɩɨɯɨɠɚ, ɧɨ 
ɢɦɟɟɬ ɱɭɬɶ ɛɨɥɶɲɭɸ ɨɲɢɛɤɭ.  Ⱦɚɬɱɢɤ    ɨɛɥɚɞɚɟɬ ɯɨɪɨɲɟɣ ɫɤɨɪɨɫɬɶɸ ɫɛɨɪɚ 
ɞɚɧɧɵɯ, ɧɨ ɟɝɨ ɫɤɨɪɨɫɬɶ ɦɟɧɶɲɟ ɱɟɦ ɭ ɞɚɬɱɢɤɚ   . ɍɱɢɬɵɜɚɟɦ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ 
ɞɚɬɱɢɤɚ    ɧɚɦɧɨɝɨ ɜɵɲɟ, ɱɟɦ ɭ        

ɉɨɷɬɨɦɭ, ɜ ɪɚɫɱɟɬɚɯ ɛɭɞɟɦ ɩɪɢɧɢɦɚɬɶ ɞɚɬɱɢɤ   , ɤɨɬɨɪɵɣ ɫɪɚɛɨɬɚɟɬ 4 
ɪɚɡɚ ɩɪɢ ɫɨɜɟɪɲɟɧɢɢ ɚɝɪɟɝɚɬɚ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ. ɇɨ ɡɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɡɪɚɛɨɬɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɦɟɬɨɞɢɤɭ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɨɩɪɟɞɟɥɢɬɶ ɟɫɬɶ ɥɢ ɜ 
ɪɟɚɥɶɧɨɫɬɢ ɞɟɮɟɤɬ ɢɥɢ ɧɟɬ, ɚ ɬɚɤ ɠɟ ɪɚɡɪɚɛɨɬɚɬɶ ɚɥɝɨɪɢɬɦ ɫɛɨɪɚ ɞɚɧɧɵɯ ɞɥɹ 
ɞɚɬɱɢɤɚ   . 

 

3.6 Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɞɚɧɧɵɯ  
 

Ɇɵ ɪɚɡɛɢɜɚɟɦ ɨɛɴɟɤɬ ɤɨɧɬɪɨɥɹ (ɪɨɬɨɪ, ɞɢɫɤ ɩɨɞɩɹɬɧɢɤɚ, ɜɚɥ) ɧɚ 
ɜɪɟɦɟɧɧɵɟ ɭɱɚɫɬɤɢ.  ɋ ɩɨɦɨɳɶɸ ɉɈ ɫɨɛɢɪɚɟɦ ɞɚɧɧɵɟ ɨ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɫ 
ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ. ɋɦɟɳɚɹɫɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɬɦɟɬɱɢɤɚ ɨɛɨɪɨɬɨɜ ɧɚ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ ɦɚɥɵɣ ɭɱɚɫɬɨɤ, ɫɬɪɨɢɦ ɩɨɥɟ ɷɧɟɪɝɢɢ, ɢɡ ɤɨɬɨɪɨɣ ɩɨɡɠɟ 
ɧɚɣɞɟɦ ɩɟɪɜɨɨɛɪɚɡɧɭɸ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɴɟɤɬɚ ɤɨɧɬɪɨɥɹ. 
Ȼɨɥɶɲɨɣ ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪ ɛɭɞɟɬ ɩɟɪɜɵɦ ɩɪɢɡɧɚɤɨɦ ɞɟɮɟɤɬɚ ɧɚ ɨɛɴɟɤɬɟ 
ɤɨɧɬɪɨɥɹ. ɉɨ ɚɧɚɥɢɡɭ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɛɭɞɭɬ ɜɵɞɚɜɚɬɶɫɹ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

Ɉɬɦɟɬɱɢɤ ɨɛɨɪɨɬɨɜ ɮɢɤɫɢɪɭɟɬ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ, ɪɢɫɭɧɨɤ 27. ɂ 
ɩɨɫɵɥɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɜ ɫɢɫɬɟɦɭ ɫɛɨɪɚ ɞɚɧɧɵɯ.  

ɋɬɭɩɢɰɚ 
ɩɨɞɩɹɬɧɢɤɚ

Ʉɨɪɩɭɫ ɭɩɥɨɬɧɟɧɢɹ 
ɩɨɞɩɹɬɧɢɤɚ

Ɉɫɶ 
ɜɪɚɳɟɧɢɹ 

ȽȺ

ɋɟɝɦɟɧɬ 
ɬɪɟɧɢɹ

ɂɄ ɞɚɬɱɢɤ

Ɉɬɦɟɬɱɢɤ

 
Ɋɢɫɭɧɨɤ 27 –  ɋɛɨɪɚ ɞɚɧɧɵɯ ɛɟɡ ɫɦɟɳɟɧɢɹ 

 

Ɍɚɤ ɠɟ ɜ ɫɢɫɬɟɦɭ ɫɛɨɪɚ ɞɚɧɧɵɯ ɜɤɥɸɱɟɧɵ, ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ ɜɢɛɪɚɰɢɹ 
ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɭɡɥɨɜ ɚɝɪɟɝɚɬɚ. ɂɧɮɪɚɤɪɚɫɧɵɟ ɞɚɬɱɢɤɢ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 
ɪɚɛɨɬɟ, ɬɚɤ ɠɟ ɛɭɞɭɬ ɩɨɫɵɥɚɬɶ ɫɢɝɧɚɥɵ ɜ ɫɢɫɬɟɦɭ ɫɛɨɪɚ ɞɚɧɧɵɯ ɚɝɪɟɝɚɬɚ, 
ɪɢɫɭɧɨɤ 28. 
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Ɋɢɫɭɧɨɤ 28 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦɵ: 

ɌɄ – ɲɤɚɮ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ; ȼɄ – ɲɤɚɮ ɜɢɛɪɨɤɨɧɬɪɨɥɹ; 

ɂɄ – ɲɤɚɮ ɂɄ ɞɚɬɱɢɤɨɜ; ɋɋȾ – ɫɢɫɬɟɦɚ ɫɛɨɪɚ ɞɚɧɧɵɯ; 

ȺɍȽ – ɚɜɬɨɦɚɬɢɤɚ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
ɗȽɊɆɉ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ 

 

ɋɋȾ  ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɩɪɚɜɥɹɬɶ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ ɧɚ ɂɄ ɞɚɬɱɢɤ,  

ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɧ ɧɚɱɢɧɚɥ ɫɨɛɢɪɚɬɶ ɞɚɧɧɵɟ, ɚ ɬɚɤ ɠɟ ɪɟɲɚɬɶ, ɤɨɝɞɚ 
ɨɪɝɚɧɢɡɨɜɚɬɶ ɡɚɞɟɪɠɤɭ ɜ ɪɚɛɨɬɟ ɞɚɬɱɢɤɚ. Ɍɚɤ ɠɟ ɭ ɋɋȾ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɞɚɬɱɢɤɚ ɫ ɜɪɚɳɟɧɢɟɦ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɫɨɛɢɪɚɬɶ ɞɚɧɧɵɟ 
ɫ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɭɱɚɫɬɤɚ ɬɟɥɚ ɜɪɚɳɟɧɢɹ.  

ɑɟɬɵɪɟɯ ɭɱɚɫɬɤɨɜ ɦɚɥɨ ɞɥɹ ɨɰɟɧɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ. 
ȿɫɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɱɟɬɵɪɟ ɭɱɚɫɬɤɚ, ɬɨ ɩɨɥɭɱɚɟɬɫɹ ɡɧɚɱɢɦɚɹ ɨɲɢɛɤɚ ɢ 
ɦɚɥɟɧɶɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɢɞɟɬɶ ɪɚɡɜɢɬɢɟ ɞɟɮɟɤɬɚ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɛɵɥɚ ɹɫɧɚɹ 
ɤɚɪɬɢɧɚ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ  ɞɚɬɱɢɤɚ   , ɧɟɨɛɯɨɞɢɦɨ 
ɫɦɟɳɚɬɶɫɹ ɧɚ ɧɟɛɨɥɶɲɨɣ ɭɱɚɫɬɨɤ dx, ɩɪɢ ɤɚɠɞɨɦ ɧɨɜɨɦ ɨɛɨɪɨɬɟ ɚɝɪɟɝɚɬɚ, 
ɪɢɫɭɧɨɤ 29. 
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ɋɬɭɩɢɰɚ 
ɩɨɞɩɹɬɧɢɤɚ

Ʉɨɪɩɭɫ ɭɩɥɨɬɧɟɧɢɹ 
ɩɨɞɩɹɬɧɢɤɚ

Ɉɫɶ 
ɜɪɚɳɟɧɢɹ 

ȽȺ

ɋɟɝɦɟɧɬ 
ɬɪɟɧɢɹ

ɂɄ ɞɚɬɱɢɤ

dx

Ɉɬɦɟɬɱɢɤ

 
 

Ɋɢɫɭɧɨɤ 29 –  ɋɛɨɪ ɞɚɧɧɵɯ  ɫɨ ɫɦɟɳɟɧɢɟɦ 

 

Ɂɟɥɟɧɚɹ ɥɢɧɢɹ ɪɢɫɭɧɤɚ 27 ɨɡɧɚɱɚɟɬ ɪɚɛɨɬɭ ɞɚɬɱɢɤɚ ɩɪɢ ɩɟɪɜɨɦ ɨɛɨɪɨɬɟ 
ɚɝɪɟɝɚɬɚ. ɉɪɢ ɫɥɟɞɭɸɳɢɯ ɜɪɚɳɟɧɢɹɯ, ɫɦɟɳɚɟɦɫɹ ɧɚ ɧɟɛɨɥɶɲɨɣ ɭɱɚɫɬɨɤ dx, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 29.  

ɋɦɟɳɟɧɢɟ ɪɟɚɥɢɡɭɟɦ, ɫ ɩɨɦɨɳɶɸ ɡɚɞɟɪɠɤɢ ɪɚɛɨɬɵ ɞɚɬɱɢɤɚ ɧɚ ɜɪɟɦɹ 
ɪɚɜɧɨɟ dx: 

                                                                                                                                     
 

ɝɞɟ n – ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɚɧɚɥɢɡɚ. 
ɉɪɢ ɫɥɟɞɭɸɳɟɦ ɜɪɚɳɟɧɢɢ, ɩɨɜɬɨɪɹɟɬɫɹ ɫɛɨɪ ɞɚɧɧɵɯ ɩɨ ɨɬɧɨɲɟɧɢɢ ɤ 

ɫɢɝɧɚɥɭ ɨɬɦɟɬɱɢɤɚ ɫɨ ɫɦɟɳɟɧɢɟɦ ɧɚ ɧɟɛɨɥɶɲɨɣ ɭɱɚɫɬɨɤ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ 
ɨɛɴɟɤɬɚ. 

Ɋɚɫɫɱɢɬɚɟɦ ɩɪɨɣɞɟɧɧɵɣ ɩɭɬɶ dl  ɞɢɫɤɚ ɡɚ ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ dx. 

Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɬɨɱɟɤ ɧɚ ɤɪɚɸ ɨɤɪɭɠɧɨɫɬɢ ɞɢɫɤɚ ɫɨɫɬɚɜɥɹɟɬ: 
                                                                                                              
 

ɝɞɟ   ɞɥɢɧɚ ɨɤɪɭɠɧɨɫɬɢ. 
ɉɪɨɣɞɟɧɧɵɣ ɩɭɬɶ dl ɡɚ ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ dx: 
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ɉɨɥɭɱɚɟɦ ɡɚɞɟɪɠɤɭ 2,6 ɦɫ, ɩɪɢ ɨɞɧɨɦ ɜɪɚɳɟɧɢɢ ɚɝɪɟɝɚɬɚ. Ⱦɚɥɟɟ, ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɢɯ ɜɪɚɳɟɧɢɣ ɫɨɛɢɪɚɬɶ ɞɚɧɧɵɟ ɫ ɞɚɧɧɨɣ ɡɚɞɟɪɠɤɨɣ, ɫɦɟɳɚɟɦɫɹ ɧɚ 

ɩɭɬɶ dl  ɪɚɜɧɵɣ 120 ɦɦ, ɩɪɢ ɤɚɠɞɨɦ ɧɨɜɨɦ ɨɛɨɪɨɬɟ ɚɝɪɟɝɚɬɚ.  
Ⱦɥɹ ɫɛɨɪɚ ɞɚɧɧɵɟ ɫɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɨɬɪɟɛɭɟɬɫɹ ɜɪɟɦɹ ɪɚɜɧɨɟ: 

                                                                                               
  

ɋɤɨɪɨɫɬɶ ɨɛɧɨɜɥɟɧɢɹ ɞɚɧɧɵɯ ɪɚɜɧɚ 16,8 ɫ. Ɂɚ ɷɬɨ ɜɪɟɦɹ ɞɚɬɱɢɤ ɫɨɛɟɪɟɬ 
ɞɚɧɧɵɟ ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɫɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ, ɩɪɢ ɷɬɨɦ ɫɦɟɳɚɹɫɶ ɧɚ 
ɧɟɛɨɥɶɲɨɣ ɭɱɚɫɬɨɤ ɩɪɢ ɤɚɠɞɨɦ ɜɪɚɳɟɧɢɢ. 

Ɇɨɞɟɥɶ ɦɨɠɧɨ ɭɥɭɱɲɢɬɶ, ɫɨɛɢɪɚɹ ɞɚɧɧɵɟ ɧɟ ɨɞɧɢ ɪɚɡ ɡɚ ɨɛɨɪɨɬ, ɚ 
ɩɨɡɜɨɥɹɹ ɫɢɫɬɟɦɟ ɫɨɛɢɪɚɬɶ ɞɚɧɧɵɟ ɱɟɬɵɪɟ ɪɚɡɚ.                       

ɉɪɢ ɮɢɤɫɚɰɢɢ ɨɬɦɟɬɱɢɤɨɦ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ ɚɝɪɟɝɚɬɚ, ɜ ɫɢɫɬɟɦɭ ɛɭɞɟɬ 
ɩɨɫɬɭɩɚɬɶ ɱɟɬɵɪɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɂɄ ɞɚɬɱɢɤɨɜ. ɋɢɫɬɟɦɚ ɛɭɞɟɬ 
ɪɚɫɫɱɢɬɵɜɚɬɶ ɝɪɚɞɢɟɧɬ ɫɪɟɞɢ ɱɟɬɵɪɟɯ ɷɬɢɯ ɡɧɚɱɟɧɢɣ (ɪɚɡɧɢɰɚ ɦɟɠɞɭ 
ɦɚɤɫɢɦɚɥɶɧɵɦ ɢ ɦɢɧɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ). ɉɪɢ ɫɥɟɞɭɸɳɢɯ ɜɪɚɳɟɧɢɹɯ 
ɚɝɪɟɝɚɬɚ, ɪɨɫɬ ɝɪɚɞɢɟɧɬɚ ɨɡɧɚɱɚɟɬ ɫɬɟɩɟɧɶ ɪɚɡɜɢɬɢɹ ɞɟɮɟɤɬɚ. 

Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɩɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɬɱɢɤɚ   . ɉɨɫɬɪɨɢɦ ɩɨɥɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, 
ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɦɧɨɠɟɫɬɜɨ ɬɨɱɟɤ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ, ɩɪɢɱɟɦ, ɤɚɠɞɚɹ 
ɬɨɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɫɦɟɳɟɧɢɟɦ. ɉɪɨɮɢɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ 40 
ɤɪɢɜɵɯ, ɝɞɟ ɤɚɠɞɚɹ ɫɥɟɞɭɸɳɚɹ ɥɢɧɢɹ ɫɦɟɳɟɧɚ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɧɚ   , ɪɢɫɭɧɨɤ 30. 

Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

 

Ɋɢɫɭɧɨɤ 30 – ɉɨɥɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 
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ɉɨɫɬɪɨɢɦ ɩɨɥɟ ɬɟɦɩɟɪɚɬɭɪ, ɤɨɬɨɪɨɟ ɭɞɚɥɨɫɶ ɩɨɥɭɱɢɬɶ ɫ ɩɨɦɨɳɶɸ 
ɞɚɬɱɢɤɚ   , ɪɢɫɭɧɨɤ 31.  

 
Ɋɢɫɭɧɨɤ 31 – ɉɨɥɟ ɬɟɦɩɟɪɚɬɭɪ 

 

Ȼɨɥɶɲɨɣ ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪ, ɛɭɞɟɬ ɩɟɪɜɵɦ ɩɪɢɡɧɚɤɨɦ ɞɟɮɟɤɬɚ ɧɚ 
ɨɛɴɟɤɬɟ ɤɨɧɬɪɨɥɹ ɢ ɩɨɜɨɞɨɦ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɧɹɬɢɹ ɦɟɪ ɩɨ ɟɝɨ ɭɫɬɪɚɧɟɧɢɸ. 

ɋɪɚɜɧɢɦ ɝɪɚɞɢɟɧɬ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɫ ɝɪɚɞɢɟɧɬɨɦ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɤɨɬɨɪɚɹ ɩɨɥɭɱɢɥɚɫɶ ɩɪɢ ɫɦɟɳɟɧɢɢ. 

Ƚɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɫɨɫɬɚɜɥɹɟɬ: 
                            
 

Ƚɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɂɄ 
ɞɚɬɱɢɤɚ ɫɨ ɫɦɟɳɟɧɢɟɦ: 

  

                                  
                                                                                
 

ɋɪɚɜɧɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɱɧɨɫɬɢ ɞɚɬɱɢɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 4. 
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Ɍɚɛɥɢɰɚ 4 – ɋɪɚɜɧɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɞɚɬɱɢɤɨɜ 

Ⱦɚɬɱɢɤ Ɍ,ɦɚɤɫ.°C Ɍ,ɦɢɧ.°C grad, °C Ɉɲɢɛɤɚ,% 

ɂɫɯ, ɞɚɧ 80,1 60,6 19,5 − 

D1 78,36 61,1 17,26 11,49 

D2 75,45 62,2 13,25 32 

D2,ɫɦɟɳ 76,71 62,21 14,5 25 

 

ȼɵɜɨɞɵ: ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɦɟɳɟɧɢɹ ɧɚ ɧɟɛɨɥɶɲɨɣ ɭɱɚɫɬɨɤ ɩɪɢ ɤɚɠɞɨɦ 
ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ, ɭɞɚɥɨɫɶ ɭɦɟɧɶɲɢɬɶ ɨɲɢɛɤɭ (ɭɜɟɥɢɱɢɬɶ ɬɨɱɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ). 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɨɦɨɝɭɬ ɭɥɭɱɲɚɬɶ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɧɨ ɜ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɧɟ ɬɚɤɨɣ ɡɚɞɚɱɢ ɧɟ ɫɬɚɜɢɥɨɫɶ.  

Ɍɚɤ ɠɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ ɫɛɨɪɚ ɞɚɧɧɵɯ, ɡɚ ɫɱɟɬ ɬɨɝɨ, 
ɱɬɨ ɢɡɜɟɫɬɧɵ ɭɱɚɫɬɤɢ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɝɞɟ ɢ 
ɧɚɛɥɸɞɚɟɬɫɹ ɭɱɚɫɬɨɤ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɝɪɚɞɢɟɧɬɨɦ. Ɍɨ ɚɥɝɨɪɢɬɦ ɦɨɠɧɨ 
ɩɨɞɫɬɪɨɢɬɶ ɩɨɞ ɤɨɧɬɪɨɥɶ ɧɚɞ ɷɬɢɦɢ ɭɱɚɫɬɤɚɦɢ ɢ ɪɚɡ ɜ 30 ɫɟɤɭɧɞ ɫɨɛɢɪɚɬɶ 
ɞɚɧɧɵɟ ɩɨ ɢɡɦɟɧɟɧɢɟ ɩɪɨɮɢɥɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɟɦ ɫɚɦɵɦ ɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ 
ɜɵɫɨɤɭɸ ɫɤɨɪɨɫɬɶ ɫɛɨɪɚ ɞɚɧɧɵɯ ɢ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɧɢɯ. 

ȼ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ, ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ 
ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ. ȼɵɛɪɚɧɵ ɭɱɚɫɬɤɢ, ɩɨ ɤɨɬɨɪɵɦ ɜɟɞɟɬɫɹ ɤɨɧɬɪɨɥɶ. 

 

3.7 Ɇɟɬɨɞɢɤɚ ɞɢɚɝɧɨɫɬɢɤɢ ɩɪɢɱɢɧ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ  
 

3.7.1 ɉɪɢɦɟɧɟɧɢɟ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɞɚɧɧɵɯ ɩɨ ɬɪɟɦ 
ɞɚɬɱɢɤɚɦ ɜ ɩɨɞɩɹɬɧɢɤɟ 

 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɜɵɲɟ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɞɟɮɟɤɬɵ ɜ 
ɩɨɞɩɹɬɧɢɤɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ɉɞɧɚɤɨ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɚɥɝɨɪɢɬɦɵ ɪɚɛɨɬɵ 
ɫɢɫɬɟɦɵ ɤ ɭɤɚɡɚɧɧɨɣ ɦɟɬɨɞɢɤɢ. 

ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɪɨɫɬ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɪɨɝɨ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɧɚ ɜɫɟɯ 
ɝɥɚɜɧɵɯ ɭɡɥɚɯ ɚɝɪɟɝɚɬɚ. Ʉ ɩɪɢɦɟɪɭ, ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ 
ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɧɚ 5°C ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ, ɚ ɩɪɢ 
ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ 10°C ɩɪɨɢɫɯɨɞɢɬ ɚɜɚɪɢɣɧɵɣ ɨɫɬɚɧɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

[8]. 

 Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ ɭɩɥɨɬɧɟɧɢɹ ɩɨɞɩɹɬɧɢɤɚ ɛɭɞɟɦ ɩɨ ɬɟɦ ɠɟ ɭɫɥɨɜɢɹɦ, 
ɤɨɬɨɪɵɟ ɨɩɢɫɚɧɵ ɜɵɲɟ.  

Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɞɜɭɯɪɹɞɧɵɣ ɩɨɞɩɹɬɧɢɤ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɪɢɫɭɧɨɤ 
32.  
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Ɋɢɫɭɧɨɤ 32- Ɋɚɫɩɨɥɨɠɟɧɢɟ ɂɄ ɞɚɬɱɢɤɨɜ 

 

ɇɚ ɪɢɫɭɧɤɟ 33 ɢɡɨɛɪɚɠɟɧɵ 3 ɬɨɱɤɢ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɪɚɫɩɨɥɨɠɟɧɢɹɦ ɂɄ ɞɚɬɱɢɤɨɜ ɪɢɫɭɧɤɚ 32 ɜ ɨɞɧɨɦ ɫɟɱɟɧɢɢ. 

 
Ɋɢɫɭɧɨɤ 33 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɞɩɹɬɧɢɤɟ 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɦɨɠɟɬ ɢɦɟɬɶ ɜɢɞ: ɩɪɹɦɨɣ, ɜɵɩɭɤɥɭɸ ɢ 
ɜɨɝɧɭɬɭɸ ɥɢɧɢɢ.  

ɉɪɹɦɚɹ ɥɢɧɢɹ ɨɡɧɚɱɚɟɬ, ɱɬɨ ȽȺ ɪɚɛɨɬɚɟɬ ɧɨɪɦɚɥɶɧɨ.  

ȼɨɝɧɭɬɚɹ – ȽȺ ɪɚɛɨɬɚɟɬ ɧɨɪɦɚɥɶɧɨ.  
ȼɵɩɭɤɥɚɹ - ɫ ȽȺ ɱɬɨ-ɬɨ ɧɟ ɬɚɤ ɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɦɟɪɵ. 
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ȿɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɪɚɜɧɚ ɬɟɦɩɟɪɚɬɭɪɟ ɜɫɟɯ ɬɪɟɯ ɬɨɱɟɤ, ɬɨ 
ɝɢɞɪɨɚɝɪɟɝɚɬ ɨɫɬɚɧɨɜɥɟɧ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɟɪɜɵɣ ɫɥɭɱɚɣ, ɤɨɝɞɚ ɥɢɧɢɹ ɜɨɝɧɭɬɚɹ, ɪɢɫɭɧɨɤ 34. 

Те
ɦɩ

еɪ
аɬ

ɭɪ
а 

Теɦɩеɪаɬɭɪа ɦаɫɥа
2

3

1'

1"

1

 

Ɋɢɫɭɧɨɤ 34 – ȼɨɝɧɭɬɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɢɫɤɚ 
 

ȼɨɝɧɭɬɚɹ ɥɢɧɢɹ (1–2–3) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ 
ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ 
ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ. 

ȿɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ ɜɨɝɧɭɬɚɹ ɥɢɧɢɹ, ɧɚɱɢɧɚɸɳɢɟɫɹ ɢɡ 
ɬɨɱɤɢ 1΄, ɬɨ ɷɬɨ ɝɨɜɨɪɢɬ ɨ ɦɚɥɨɪɚɡɜɢɬɨɦ ɞɟɮɟɤɬɟ, ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɦɚɫɥɹɧɨɝɨ 
ɝɨɥɨɞɚɧɢɹ ɫɟɝɦɟɧɬɨɜ. ɉɪɢ ɷɬɨɦ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ.   
ȿɫɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɢɧɚɟɬɫɹ ɢɡ ɬɨɱɤɢ 1΄΄, ɬɨ ɷɬɨ ɨɡɧɚɱɚɟɬ 
ɫɢɥɶɧɨɪɚɡɜɢɬɵɣ ɞɟɮɟɤɬ ɢɡ-ɡɚ ɛɨɥɶɲɨɝɨ ɦɚɫɥɹɧɨɝɨ ɝɨɥɨɞɚɧɢɹ ɫɟɝɦɟɬɨɜ. Ɂɞɟɫɶ 

ɭɠɟ ɫɪɚɛɚɬɵɜɚɟɬ ɚɜɚɪɢɣɧɚɹ ɤɨɦɚɧɞɚ ɧɚ ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ.  
Ɋɚɫɫɦɨɬɪɢɦ ɜɬɨɪɨɣ ɫɥɭɱɚɣ, ɤɨɝɞɚ ɥɢɧɢɹ ɜɵɩɭɤɥɚɹ,ɪɢɫɭɧɨɤ 35. 
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Ɋɢɫɭɧɨɤ 35 – ȼɵɩɭɤɥɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɢɫɤɚ 
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ȼɵɩɭɤɥɚɹ ɥɢɧɢɹ (1–2΄–3) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɟɧɨɪɦɚɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ 
ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɟ ɩɨɞɩɹɬɧɢɤɚ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ 
ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ. Ɍɚɤ ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɫɟɪɟɞɢɧɟ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɪɚɜɧɚ ɢɥɢ 
ɛɥɢɡɤɚ ɬɟɦɩɟɪɚɬɭɪɟ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɵ ɞɢɫɤɚ, ɚ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɟɝɦɟɧɬɵ 
ɩɨɞɜɢɫɚɸɬ, ɹɜɥɹɟɬɫɹ ɦɚɥɨɪɚɡɜɢɬɵɦ ɞɟɮɟɤɬɨɦ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɫɪɚɛɚɬɵɜɚɟɬ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ. 

ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɫɟɪɟɞɢɧɟ ɜɵɲɟ ɱɟɦ ɧɚ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɟ, 
ɤɨɬɨɪɨɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ (1–2΄΄–3), ɬɨ ɷɬɨ ɹɜɥɹɟɬɫɹ ɫɢɥɶɧɨ 
ɪɚɡɜɢɬɵɦ ɞɟɮɟɤɬɨɦ, ɜ ɪɭɡɶɬɚɬɟ ɫɢɥɶɧɨɝɨ ɩɨɞɜɢɫɚɧɢɹ ɫɟɝɦɟɧɬɨɜ.  Ɂɞɟɫɶ ɭɠɟ 
ɫɪɚɛɚɬɵɜɚɟɬ ɚɜɚɪɢɣɧɚɹ ɤɨɦɚɧɞɚ ɧɚ ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ.  

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɭɱɚɣ ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɰɟɧɬɪɟ ɫɧɢɠɚɟɬɫɹ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ. Ʌɢɧɢɹ (1–2΄–3), ɝɨɜɨɪɢɬ ɨ ɦɚɥɨɪɚɡɜɢɬɨɦ ɞɟɮɟɤɬɟ ɫɜɹɡɚɧɨɝɨ 
ɫ ɩɨɞɜɢɫɚɧɢɟɦ ɫɟɝɦɟɧɬɨ ɜ ɰɟɧɬɪɟ ɩɨɞɩɹɬɧɚ. ȼɵɞɚɟɬɫɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ 
ɫɢɝɧɚɥɢɡɚɰɢɹ. Ʌɢɧɢɹ (1–2΄΄–3), ɝɨɜɨɪɢɬ ɨ ɫɢɥɶɧɨ ɪɚɡɜɢɬɨɦ ɞɟɮɟɤɬɟ ɩɨɞɜɢɫɚɧɢɹ 
ɫɟɝɦɟɧɬɨɜ ɜ ɰɟɧɬɪɟ ɩɨɞɩɹɬɧɢɤɚ. Ɂɞɟɫɶ ɭɠɟ ɫɪɚɛɚɬɵɜɚɟɬ ɚɜɚɪɢɣɧɚɹ ɤɨɦɚɧɞɚ ɧɚ 
ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ, ɪɢɫɭɧɨɤ 36.  
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Ɋɢɫɭɧɨɤ 36 – ɋɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ  ɜ ɰɟɧɬɪɟ ɩɨɞɩɹɬɧɢɤɚ 

 

ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɨɜɵɲɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɟɯ ɬɨɱɟɤ ɧɚ 3 - 4 °ɋ ɩɪɢ 
ɫɨɯɪɚɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚ ɩɪɟɠɧɟɦ ɭɪɨɜɧɟ ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚɤɨɦ 
ɭɯɭɞɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɧɢɹ, ɥɢɧɢɹ (1΄–2΄–3΄). ɉɪɢ ɷɬɨɦ ɫɥɭɱɚɟ 
ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ. 

 ȿɫɥɢ ɭɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɞɨɥɠɚɟɬ ɪɚɫɬɢ, ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚ ɩɪɟɠɧɟɦ ɭɪɨɜɧɟ, ɬɨ ɷɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 
ɪɚɡɜɢɜɚɸɳɟɦɫɹ ɩɨɜɪɟɠɞɟɧɢɢ ɮɬɨɪɨɩɥɚɫɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɟɝɦɟɧɬɨɜ, ɥɢɧɢɹ 

(1΄΄–2΄΄–3΄΄). Ɂɞɟɫɶ ɭɠɟ ɫɪɚɛɚɬɵɜɚɟɬ ɚɜɚɪɢɣɧɚɹ ɤɨɦɚɧɞɚ ɧɚ ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ, 

ɪɢɫɭɧɨɤ 37.  
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Ɋɢɫɭɧɨɤ 37 – Ɋɨɫɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɟɯ ɬɨɱɟɤ 

 

ȿɫɥɢ ɩɨɧɢɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɟɝɦɟɧɬɨɜ 
ɩɨɞɩɹɬɧɢɤɚ ɧɚ ɠɟɫɬɤɨɣ ɜɢɧɬɨɜɨɣ ɨɩɨɪɟ ɞɨ ɡɧɚɱɟɧɢɣ, ɛɥɢɡɤɢɯ ɤ ɬɟɦɩɟɪɚɬɭɪɟ 
ɦɚɫɥɚ ɜ ɜɚɧɧɟ (ɩɪɢ ɢɫɩɪɚɜɧɨɫɬɢ ɬɟɪɦɨɤɨɧɬɪɨɥɹ), ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɪɚɡɝɪɭɡɤɟ 
ɷɬɢɯ ɫɟɝɦɟɧɬɨɜ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɫɦɹɬɢɣ 
ɨɩɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɢɯ ɪɚɡɪɭɲɟɧɢɣ (ɧɚɩɪɢɦɟɪ, ɪɚɡɪɭɲɟɧɢɣ ɬɚɪɟɥɶɱɚɬɵɯ 
ɨɩɨɪ). ȼ ɩɨɞɩɹɬɧɢɤɟ ɫ ɗɆɉ-ɫɟɝɦɟɧɬɚɦɢ ɷɬɨ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɬɚɤɠɟ ɡɚ ɫɱɟɬ 
ɢɫɬɢɪɚɧɢɹ ɮɬɨɪɨɩɥɚɫɬɚ ɧɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɷɬɢɯ ɫɟɝɦɟɧɬɨɜ [5]. 

ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɨɧɢɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɟɯ ɬɨɱɟɤ ɥɢɧɢɹ (1΄–2΄–3΄), ɬɨ 
ɷɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚɤɨɦ ɦɚɥɨ ɪɚɡɜɢɬɨɝɨ ɞɟɮɟɤɬɚ ɪɚɡɪɭɲɟɧɢɹ ɨɩɨɪɧɵɯ 
ɷɥɟɦɟɧɬɨɜ. ɉɪɢ ɷɬɨɦ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ. 

 ȿɫɥɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɥɢɧɢɹ (1΄΄–2΄΄–3΄΄), ɬɨ ɷɬɨ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɫɢɥɶɧɨ ɪɚɡɜɢɬɨɦ ɞɟɮɟɤɬɟ ɪɚɡɪɭɲɟɧɢɹ ɨɩɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ  
ɩɨɞɩɹɬɧɢɤɚ. Ɂɞɟɫɶ ɭɠɟ ɫɪɚɛɚɬɵɜɚɟɬ ɚɜɚɪɢɣɧɚɹ ɤɨɦɚɧɞɚ ɧɚ ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ, 

ɪɢɫɭɧɨɤ 38.  
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Ɋɢɫɭɧɨɤ 38 – ɉɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɢɫɤɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ 
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ȿɫɥɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɬɟɦɩɟɪɚɬɭɪɚ ɞɢɫɤɚ ɩɨɞɩɹɧɢɤɚ 

ɩɨɜɵɲɚɟɬɫɹ ɢɥɢ ɩɨɧɢɠɚɟɬɫɹ, ɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ  ɨɫɬɚɧɨɜ 
ɚɝɪɟɝɚɬɚ ɩɨ 1 ɢɡ ɨɱɟɤ ɬɨɱɤɢ. 

Ɋɚɡɦɟɳɟɧɢɟ ɞɚɬɱɢɤɨɜ ɩɨ ɨɫɧɨɜɧɵɦ ɱɚɫɬɹɦ ɚɝɪɟɝɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ ȼ. 

Ɍɚɤ ɠɟ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢɢ: 
1. Ɍɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɛɨɥɶɲɟ ɥɸɛɨɣ ɬɨɱɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɧɢɹ, 

ɜɟɪɨɹɬɧɚɹ ɩɪɢɱɢɧɚ – ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ (ɂɄ ɢɥɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɫɥɚ). 

2. Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɰɟɧɬɟ ɛɨɥɶɲɟ ɱɟɦ ɜɧɟɲɧɹɹ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɟɝɦɟɧɬɵ 
ɩɨɞɜɢɫɚɸɬ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɬɪɟɧɢɟ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ. 

3. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɧɢɹ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɢɥɢ ɷɬɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɜɧɵ, ɨɡɧɚɱɚɟɬ ɩɪɢɡɧɚɤ ɩɨɞɜɢɫɚɧɢɹ ɫɟɝɦɟɧɬɨɜ.  

4. ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɤɪɚɣɧɢɯ ɬɨɱɟɤ, ɝɨɜɨɪɢɬ ɨ ɦɚɫɥɹɧɧɨɦ 
ɝɨɥɨɞɚɧɢɢ ɫɟɝɦɟɧɬɨɜ. 

5. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ ɭɦɟɧɶɲɢɥɚɫɶ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɜɚɧɧɟ, ɷɬɨ ɱɟɬɤɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɨɬɟɪɸ 
ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫ ɡɟɪɤɚɥɨɦ ɩɹɬɵ ɜ ɫɥɟɞɫɬɜɢɢ ɪɚɡɪɭɲɟɧɢɹ ɟɝɨ ɨɩɨɪɵ 
(ɬɚɪɟɥɤɢ). ɇɟɨɛɯɨɞɢɦɨ ɧɚɛɥɸɞɚɬɶ ɤɚɤ ɡɚ ɪɨɫɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɚɤ ɢ ɡɚ 
ɟɺ ɫɧɢɠɟɧɢɟɦ [2, c. 210].  

 

3.8 ȼɵɜɨɞ 
 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ: 
1. ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɚɠɧɵɯ ɜɪɚɳɚɸɳɢɯɫɹ ɨɛɴɟɤɬɨɜ 

(ɜɚɥ, ɞɢɫɤ ɩɹɬɵ, ɩɨɥɸɫɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ); 
2. ɩɪɢɦɟɧɹɬɶ ɧɟ ɞɨɪɨɝɢɟ ɞɚɬɱɢɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɫ 

ɦɚɥɵɦɢ ɡɚɬɪɚɬɚɦɢ; 
3. ɟɳɟ ɧɚ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɞɟɮɟɤɬɨɜ ɩɪɟɞɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɦɟɬɨɞ ɧɟ ɬɪɟɛɭɟɬ ɨɫɬɚɧɨɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɥɹ ɩɨɜɬɨɪɧɨɣ 
ɨɰɟɧɤɢ ɟɝɨ ɫɨɫɬɨɹɧɢɹ. 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ, ɞɨɤɚɡɚɧɚ ɛɨɥɶɲɚɹ ɡɧɚɱɢɦɨɫɬɶ ɢ ɩɪɚɤɬɢɱɟɫɤɨɟ 
ɩɪɢɦɟɧɟɧɢɟ ɢɧɮɪɚɤɪɚɫɧɵɯ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ. ɋ ɩɨɦɨɳɶɸ ɧɢɯ ɦɨɠɧɨ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ: ɬɪɟɧɢɟ ɜ ɩɨɞɲɢɩɧɢɤɚɯ, ɭɩɥɨɬɧɟɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ, ɬɪɟɧɢɟ ɜ 
ɩɨɞɩɹɬɧɢɤɟ, ɭɩɥɨɬɧɟɧɢɹ ɩɨɞɩɹɬɧɢɤɚ, ɭɩɥɨɬɧɟɧɢɟ ɜɚɥɚ, ɪɨɬɨɪ ɝɟɧɟɪɚɬɨɪɚ, 
ɤɨɧɬɚɤɬɧɵɟ ɤɨɥɶɰɚ ɳɟɬɨɱɧɨɝɨ ɚɩɩɚɪɚɬɚ. Ȼɨɥɶɲɨɣ ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪ 
ɩɨɥɭɱɟɧɧɵɯ ɨɬ ɂɄ ɞɚɬɱɢɤɨɜ, ɭɤɚɠɟɬ ɧɚ ɧɚɥɢɱɢɟ ɞɟɮɟɤɬɚ, ɚ ɪɚɡɪɚɛɨɬɚɧɧɵɟ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɩɪɚɜɢɥɚ ɩɨɡɜɨɥɹɬ ɨɩɪɟɞɟɥɢɬɶ ɟɝɨ ɫɬɚɞɢɸ. Ɋɚɧɧɟɟ ɜɵɹɜɥɟɧɢɟ 
ɞɟɮɟɤɬɨɜ ɜ ɦɨɦɟɧɬ ɢɯ ɪɚɡɜɢɬɢɹ ɩɨɡɜɨɥɢɬ ɧɟ ɞɨɩɭɫɬɢɬɶ ɩɪɨɰɟɫɫɨɜ ɫ ɢɡɦɟɧɟɧɢɟɦ 
ɠɟɫɬɤɨɫɬɢ ɢ ɞɟɮɨɪɦɚɰɢɣ. 

 Ʉɨɧɬɪɨɥɶ ɢ ɦɨɧɢɬɨɪɢɧɝ ɧɚɝɪɟɜɚ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɦɨɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɞɥɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɭɡɥɨɜ ɢ ɷɥɟɦɟɧɬɨɜ ɬɪɟɧɢɹ. 

ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɸɬ ɞɚɬɱɢɤɢ ɩɨɡɜɨɥɹɸɳɢɟ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɤɨɧɬɪɨɥɶ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ. Ɉɞɧɚɤɨ, ɧɟɬ ɦɟɬɨɞɢɤɢ ɢ ɚɥɝɨɪɢɬɦɨɜ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɫɨɛɢɪɚɬɶ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ  ɞɚɧɧɵɟ. ȼ ɞɚɧɧɨɣ 
ɪɚɛɨɬɟ, ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɩɪɢɦɟɪɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɦɟɬɨɞɵ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɫɨɛɢɪɚɬɶ ɞɚɧɧɵɟ ɢ ɩɪɨɜɨɞɢɬɶ ɨɰɟɧɤɭ ɢɫɩɪɚɜɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ.  

ɂɧɮɪɚɤɪɚɫɧɵɟ ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɫɥɭɱɚɹɯ: 

- ɨɩɟɪɚɬɢɜɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ; 
- ɨɫɨɛɨɝɨ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɧɚɝɪɟɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ  ɢɡ-

ɡɚ ɜɚɠɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 
- ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɞɜɢɠɭɳɟɝɨɫɹ ɨɛɴɟɤɬɚ; 
- ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɧɚɝɪɟɜɚɧɢɹ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɦ ɦɟɫɬɟ ɢɥɢ ɞɟɬɚɥɹɯ, 

ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɭɞɚɥɟɧɢɢ. Ⱦɢɚɝɧɨɫɬɢɪɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɫ 

ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ. 
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ȼȽɉ – ɜɟɪɯɧɢɣ ɝɟɧɟɪɚɬɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ; 
Ƚɉ – ɝɟɧɟɪɚɬɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ;  
ȽɌ – ɝɢɞɪɨɬɭɪɛɢɧɚ;  
Ƚɗɋ – ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ;  
ȽȺ – ɝɢɞɪɨɚɝɪɟɝɚɬ; 
ɂɄ – ɢɧɮɪɚɤɪɚɫɧɵɣ;  

ɇȽɉ – ɧɢɠɧɢɣ ɝɟɧɟɪɚɬɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ; 
ɋɋȾ – ɫɢɫɬɟɦɚ ɫɛɨɪɚ ɞɚɧɧɵɯ;  
Ɍɉ – ɬɭɪɛɢɧɧɵɣ ɩɨɞɲɢɩɧɢɤ. 
ɗɆɉ- ɷɥɚɫɬɢɱɧɵɯ ɦɟɬɚɥɥɨɩɥɚɫɬɦɚɫɫɨɜɵɯ  
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Ʉɨɞ ɩɪɨɝɪɚɦɦɵ 

clc; 
clear all; 
%ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
T=[63.9, 65.3, 68.5, 68, 76.3, 76.6, 80.1, 75.6, 73.6, 66.4, 65.3, 60.6, 61.6, 
63.3, 62.2, 63.1 63.9]; 
x=[0, 1177.5, 2355, 3532.5, 4710, 5887.5, 7065, 8242.5, 9420 10597.5 11775, 
12952.5, 14130, 15307.5, 16485, 17662.5 18840]; 
plot(x,T,'o-');%ɢɫɯɨɞɧɵɣ ɝɪɚɮɢɤ 
xlabel('Дɥɢɧɚ ɞɢɫɤɚ, ɦɦ');  
ylabel('Ɍɟɦɩɟɪɚɬɭɪɚ, °C');  
title('Иɫɯɨɞɧɵɟ ɞɚɧɧɵɟ'); 
N=length(T);%ɨɛɴɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
n=10;%ɱɢɫɥɨ "ɦɚɥɟɧɶɤɢɯ" ɨɬɪɟɡɤɨɜ ɜɧɭɬɪɢ ɢɧɬɟɪɜɚɥɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
k=(N-1)*n+1;%ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɜ ɧɨɜɨɦ ɦɚɫɫɢɜɟ 
newX=zeros([1 k]); %ɪɟɡɟɪɜɢɪɭɟɦ ɩɚɦɹɬɶ 
newT=zeros([1 k]); %ɩɨɞ ɧɨɜɵɟ ɦɚɫɫɢɜɵ 
newX(1)=x(1);newT(1)=T(1); %ɧɚɱɚɥɶɧɚɹ ɩɚɪɚ ɡɧɚɱɟɧɢɣ 
for i=2:N %ɰɢɤɥ ɩɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ 
    %ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɲɚɝɨɜ ɩɨ ɩɟɪɟɦɟɧɧɵɦ T,x 
    ht=(T(i)-T(i-1))/n;  
    hx=(x(i)-x(i-1))/n; 
    for j=1:n %"ɫɬɪɨɢɦ" ɦɚɥɟɧɶɤɢɟ ɨɬɪɟɡɤɢ 
        ind=n*(i-2)+j+1;%ɨɩɪɟɞɟɥɹɟɦ ɢɧɞɟɤɫ ɷɥɟɦɟɧɬɚ ɜ ɧɨɜɵɯ ɦɚɫɫɢɜɚɯ 
        newT(ind)=newT(ind-1)+ht;%ɞɟɥɚɟɦ ɲɚɝ ɩɨ T 
        newX(ind)=newX(ind-1)+hx;%ɚɧɚɥɨɝɢɱɧɨ ɩɨ Х 
    end; 
end; 
figure;%ɜ ɧɨɜɨɦ ɨɤɧɟ 
plot(newX,newT,'o-');%ɧɨɜɵɣ ɝɪɚɮɢɤ 
xlabel('Дɥɢɧɚ ɞɢɫɤɚ, ɦɦ');  
ylabel('Ɍɟɦɩɟɪɚɬɭɪɚ, °C');  
%ɞɨɩɨɥɧɟɧɢɟ ɤ ɤɨɞɭ 
q=5.67*10.^-8;%ȼɬ/(ɦ^2K^4) ɩɨɫɬɨɹɧɧɚɹ ɋɬɟɮɚɧɚ-Ȼɨɥɶɰɦɚɧɚ 
k=length(newX); 
Em= zeros ([1 k]);%ɩɚɦɹɬɶ ɩɨɞ ɡɧɚɱɟɧɢɹ ɬɟɩɥɚ 
for i=1:k 
    Em(i)=q*(newT(i)+273.15)^4; 
end 
figure; 
plot(newX,Em,'o-'); 
xlabel('Дɥɢɧɚ ɞɢɫɤɚ, ɦɦ');  
ylabel('Эɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɜɟɬɢɦɨɫɬɶ, ȼɬ/ɦ ^2');  
%ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɡɧɚɱɟɧɢɹ 
Xkv=zeros ([1 N-1]);%ɡɧɚɱɟɧɢɟ Х ɞɥɹ ɝɪɚɮɢɤɚ 
Ekv=zeros ([1 N-1]);%ɫɪɟɞɧɟɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ E 
Tkv=zeros ([1 N-1]);%ɫɪɟɞɧɟɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ T 
for i=2:N %ɰɢɤɥ ɩɨ ɱɢɫɥɭ ɨɬɪɟɡɤɨɜ 
    sumE=0;%ɞɥɹ ɩɨɞɫɱɟɬɚ ɫɭɦɦɵ ɤɜɚɞɪɚɬɨɜ 
  for j=1:n+1 %ɰɢɤɥ ɩɨ ɦɚɥɟɧɶɤɢɦ ɨɬɪɟɡɤɚɦ (9 ɜɧɬɭɪɟɧɧɢɯ  +2 ɤɨɧɰɚ ɨɬɪɟɡɤɚ) 
        ind2=n*(i-2)+j;% ɢɧɞɟɤɫ ɷɥɟɦɟɧɬɚ ɜ "ɛɨɥɶɲɢɯ" ɦɚɫɫɢɜɚɯ 
        sumE=sumE+Em(ind2).^2; 
  end;   
  Ekv(i-1)=(sumE/(n+1)).^(0.5);%ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚ ɨɬɪɟɡɤɟ 
  Tkv(i-1)=(Ekv(i-1)/q).^(0.25)-273.15;%ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɟɱɧɢɟ T 
  Xkv(i-1)=(x(i)+x(i-1))/2;%ɞɥɹ ɦɟɬɤɢ ɝɪɚɮɢɤɚ ɛɟɪɟɦ ɫɟɪɟɞɢɧɭ ɨɬɪɟɡɤɚ Х 
end; 
figure;%ɜ ɧɨɜɨɦ ɨɤɧɟ 
plot(Xkv,Ekv,'o-');%ɝɪɚɮɢɤ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɯ ɡɧɚɱɟɧɢɣ E 
xlabel('Дɥɢɧɚ ɞɢɫɤɚ, ɦɦ');  
ylabel('Эɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɜɟɬɢɦɨɫɬɶ, ȼɬ/ɦ ^2'); 
figure;%ɜ ɧɨɜɨɦ ɨɤɧɟ 
plot(Xkv,Tkv,'o-');% ɡɧɚɱɟɧɢɹ T 
xlabel('Дɥɢɧɚ ɞɢɫɤɚ, ɦɦ');  
ylabel('Ɍɟɦɩɟɪɚɬɭɪɚ, °C');  
figure;%ɜ ɧɨɜɨɦ ɨɤɧɟ 
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plot(x,T,Xkv,Tkv,'o-');% ɡɧɚɱɟɧɢɹ  
T=[63.9, 65.3, 68.5, 68, 76.3, 76.6, 80.1, 75.6, 73.6, 66.4, 65.3, 60.6, 61.6, 
63.3, 62.2, 63.1 63.9]; 
x=[0, 1177.5, 2355, 3532.5, 4710, 5887.5, 7065, 8242.5, 9420 10597.5 11775, 
12952.5, 14130, 15307.5, 16485, 17662.5 18840]; 
plot(x,T,'o-');%ɢɫɯɨɞɧɵɣ ɝɪɚɮɢɤ 
xlim([x(1) x(end)]); 
title('Иɫɯɨɞɧɵɟ ɞɚɧɧɵɟ'); 
P=length(T); 
n=10;%ɱɢɫɥɨ "ɦɚɥɟɧɶɤɢɯ" ɨɬɪɟɡɤɨɜ ɜɧɭɬɪɢ ɢɧɬɟɪɜɚɥɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
k=P*n-11;%ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɜ ɧɨɜɨɦ ɦɚɫɫɢɜɟ 
T2=zeros([1 k]);  
x2=zeros([1 k]);  
T2(1)=T(1);  
x2(1)=x(1); 
  
for i=2:P  
    %ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɲɚɝɨɜ ɩɨ ɩɟɪɟɦɟɧɧɵɦ T,x 
    dt=(T(i)-T(i-1))/n;  
    dx=(x(i)-x(i-1))/n; 
    for j=1:n  
        ind=n*(i-2)+j+1; 
        T2(ind)=T2(ind-1)+dt; 
        x2(ind)=x2(ind-1)+dx; 
    end; 
end; 
figure; 
plot(x2,T2,'o-'); 
xlim([x2(1) x2(end)]);  
q=5.67*10.^-8;%ȼɬ/(ɦ^2K^4) ɩɨɫɬɨɹɧɧɚɹ ɋɬɟɮɚɧɚ-Ȼɨɥɶɰɦɨɧɚ 
k=length(x2); 
E2= zeros ([1 k]); 
E2(1)=E2(i); 
    for i=1:k 
      
        E2(i)=q*(T2(i)+273.15)^4; 
    end; 
figure; 
plot(x2,E2,'o-'); 
xlim([x2(1) x2(end)]);  
p2=5; 
n2=40; 
%ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɡɧɚɱɟɧɢɹ 
%Xkv=zeros ([p2 n2]); 
%Ekv=zeros ([p2 n2]);%ɫɪɟɞɧɟɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ E 
%Tkv=zeros ([p2 n2]); 
Xkv2=zeros ([1 p2]); 
Ekv2=zeros ([1 p2]);%ɫɪɟɞɧɟɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ E 
Tkv2=zeros ([1 p2]); 
dx=(x(5)- x(1)); 
Xkv2(1)=0; 
for i=1:p2 %ɰɢɤɥ ɩɨ ɱɢɫɥɭ ɨɬɪɟɡɤɨɜ i=1 
    sumE=0;  
  
  for j=1:n2  
        ind2=(n2-10)*(i-1)+j; % i=1 ind=j 
  
        sumE=sumE+E2(ind2).^2; 
  end; 
  
  Ekv2(i)=(sumE/(n2)).^(0.5);%ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚ ɨɬɪɟɡɤɟ 
  Tkv2(i)=(Ekv2(i)/q).^(0.25)-273.15;%ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ T 
if i<p2  
  Xkv2(i+1)=(Xkv2(i)+dx); 
end; 
end; 
figure; 
plot(Xkv2,Ekv2,'o-'); 
xlim([Xkv2(1) Xkv2(end)]);  
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figure; 
plot(Xkv2,Tkv2,'o-'); 
xlim([Xkv2(1) Xkv2(end)]);  
figure; 
plot(x,T,Xkv2,Tkv2,'o-'); 
xlim([Xkv2(1) Xkv2(end)]);  
a = min( Tkv(:) ); 
b= max ( Tkv(:) ); 
plot(x,T,Xkv,Tkv,Xkv2,Tkv2,'o-');  
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ʉɨɞ ɩɪɨɝɪɚɦɦɵ 

%ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
T=[63.9, 65.3, 68.5, 68, 76.3, 76.6, 80.1, 75.6, 73.6, 66.4, 65.3, 60.6, 61.6, 
63.3, 62.2, 63.1 63.9]; 
x=[0, 1177.5, 2355, 3532.5, 4710, 5887.5, 7065, 8242.5, 9420 10597.5 11775, 
12952.5, 14130, 15307.5, 16485, 17662.5 18840]; 
plot(x,T,'o-');%ɢɫɯɨɞɧɵɣ ɝɪɚɮɢɤ 
title('Иɫɯɨɞɧɵɟ ɞɚɧɧɵɟ'); 
P=length(T); 
n=10;%ɱɢɫɥɨ "ɦɚɥɟɧɶɤɢɯ" ɨɬɪɟɡɤɨɜ ɜɧɭɬɪɢ ɢɧɬɟɪɜɚɥɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
k1=P*n-10;%ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɜ ɧɨɜɨɦ ɦɚɫɫɢɜɟ 
T2=zeros([1 k1]);  
x2=zeros([1 k1]);  
T2(1)=T(1);  
x2(1)=x(1); 
for i=2:P  
    %ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɲɚɝɨɜ ɩɨ ɩɟɪɟɦɟɧɧɵɦ T,x 
dt=(T(i)-T(i-1))/n; 
dx=(x(i)-x(i-1))/n; 
for j=1:n 
ind=n*(i-2)+j+1; 
T2(ind)=T2(ind-1)+dt; 
x2(ind)=x2(ind-1)+dx; 
end; 
end; 
figure; 
plot(x2,T2,'o-'); 
q=5.67*10.^-8;%ȼɬ/(ɦ^2K^4) ɩɨɫɬɨɹɧɧɚɹ ɋɬɟɮɚɧɚ-Ȼɨɥɶɰɦɨɧɚ 
k=160;%length(x2); 
E2= zeros ([1 k]); 
x22= zeros ([1 k]); 
for i=1:k 
        E2(i)=q*(T2(i)+273.15)^4; 
        x22(i)=x2(i); 
end 
figure; 
plot(x22,E2,'o-'); 
p2=5; 
n2=40; 
Xkv=zeros ([1 p2]); 
Ekv=zeros ([1 p2]);%ɫɪɟɞɧɟɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ E 
Tkv=zeros ([1 p2]); 
Mass_Ekv =zeros ([p2 n2, p2 n2,n2]); % X, Ekv, ɧɨɦɟɪ ɬɨɱɤɢ  
Mass_Tkv =zeros ([p2 n2, p2 n2,n2]); % X, Tkv, ɧɨɦɟɪ ɬɨɱɤɢ  
dx=(x(5)-x(1));% ɩɨɦɧɢ ɱɬɨ ɡɞɟɫɶ ɭ ɬɟɛɹ ɞɯ ɪɚɫɫɱɢɬɚɧ ɧɚ 40 ɬɨɱɟɤ 
for k=1:n2 % ɧɨɦɟɪ ɬɨɱɤɢ ɛɟɠɢɬ ɰɢɤɥ ɨɬ 0 ɞɨ 40 
  
for i=1:p2 %ɰɢɤɥ ɩɨ ɱɢɫɥɭ ɨɬɪɟɡɤɨɜ i=1 
     
  sumE=0;  
  if i<6    
for j=1:n2 
 
ind2=(n2)*(i-1)+j+k; % i=1 ind=j 
if ind2>160 
sumE=sumE+E2(ind2-160).^2; 
end; 
 
if ind2<=160 
 
sumE=sumE+E2(ind2).^2; 
end; 
end; 
end; 
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Ekv(i,k)=(sumE/(n2)).^(0.5);%ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚ ɨɬɪɟɡɤɟ  
Tkv(i)=(Ekv(i,k)/q).^(0.25)-273.15;%ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɟɱɧɢɟ T 
if i<p2  
Xkv(i+1)=(Xkv(i)+dx); 
end 
end; 
end; 
z=[]; 
for i=1:p2; 
    for j=1:n2; 
z(i,j)=(Ekv(i,k));     
    end 
end 
figure; 
surf(Ekv); 
figure; 
plot(Xkv,Tkv,'o-'); 
Y1=max(T); 
Y2=min(T); 
grad1=Y1-Y2; 
Y11=max(Tkv); 
Y22=min(Tkv); 
grad11=Y11-Y22; 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɇɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɂɄ ɞɚɬɱɢɤɨɜ 

 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɟɧɟɪɚɬɨɪɧɵɣ ɭɡɟɥ: 

ɬɨɱɤɚ 1 ɤɨɧɬɪɨɥɢɪɭɟɦ ɧɚɝɪɟɜ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ;  

ɬɨɱɤɚ 2 ɝɟɧɟɪɚɬɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ;  

ɬɨɱɤɚ 3 ɭɩɥɨɬɧɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ;  

ɬɨɱɤɚ 4  ɩɨɥɸɫɚ ɪɨɬɨɪɚ; ɬɨɱɤɚ 5 ɞɢɫɤ ɩɨɞɩɹɬɧɢɤɚ; 
 ɬɨɱɤɚ 6 ɭɩɥɨɬɧɟɧɢɟ ɩɨɞɩɹɬɧɢɤɚ 
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Ɋɢɫɭɧɨɤ ȼ.2 – Ɍɭɪɛɢɧɧɵɣ ɭɡɟɥ: 

ɬɨɱɤɚ 7 ɭɩɥɨɬɧɟɧɢɟ ɜɚɥɚ; ɬɨɱɤɚ 8 ɬɭɪɛɢɧɧɵɣ ɩɨɞɲɢɩɧɢɤ 
 

 

 

 

 




