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ɇ.Ⱥ. Ƚɭɤ, Ɇ.Ʉ. Ƚɭɤ, ȱ.ɉ. ɒɚɩɨɜɚɥ 
Ⱦɧɿɩɪɨɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɉɥɟɫɹ Ƚɨɧɱɚɪɚ 

 

ɇȺɅȺɒɌɍȼȺɇɇə ɉȺɊȺɆȿɌɊȱȼ ȽȿɇȿɌɂɑɇɈȽɈ  
ȺɅȽɈɊɂɌɆɍ ȾɅə ɊɈɁȼ’əɁȺɇɇə ɁȺȾȺɑȱ ɈɉɌɂɆȱɁȺɐȱȲ  

ɌɈɉɈɅɈȽȱȲ ɋȿɇɋɈɊɇɈȲ ɆȿɊȿɀȱ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɨɩɨɥɨɝɿʀ ɛɟɡɞɪɨɬɨɜɨʀ ɫɟɧɫɨɪɧɨʀ ɦɟɪɟɠɿ ɨɩɬɢɦɚɥɶɧɨʀ 

ɬɨɩɨɥɨɝɿʀ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɹɤ ɡɚɞɚɱɚ ɩɨɤɪɢɬɬɹ. ɋɮɨɪɦɭɥɶɨɜɚɧɨ ɰɿɥɶɨɜɭ ɮɭɧɤɰɿɸ, ɹɤɚ 
ɜɪɚɯɨɜɭє ɞɨɞɚɬɤɨɜɿ ɨɛɦɟɠɟɧɧɹ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɫɬɿɣɤɿɫɬɶ ɪɨɛɨɬɢ ɦɟɪɟɠɿ. Ⱦɥɹ 
ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɨɩɨɥɨɝɿʀ ɦɟɪɟɠɿ ɜɢɤɨɪɢɫɬɚɧɨ ɝɟɧɟɬɢɱɧɢɣ 
ɚɥɝɨɪɢɬɦ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɜɫɬɚɧɨɜɥɟɧɨ ɨɩɬɢɦɚɥɶɧɢɣ 
ɪɨɡɦɿɪ ɩɨɩɭɥɹɰɿʀ, ɨɛɪɚɧɨ ɦɟɬɨɞɢ ɜɢɤɨɧɚɧɧɹ ɝɟɧɟɬɢɱɧɢɯ ɨɩɟɪɚɰɿɣ.  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɦɨɧɿɬɨɪɢɧɝ, ɛɟɡɞɪɨɬɨɜɚ ɫɟɧɫɨɪɧɚ ɦɟɪɟɠɚ, ɫɟɧɫɨɪ, ɪɨɭɬɟɪ, ɫɟɪɜɟɪ, 
ɬɨɩɨɥɨɝɿɹ, ɡɚɞɚɱɚ ɩɨɤɪɢɬɬɹ, ɝɟɧɟɬɢɱɧɢɣ ɚɥɝɨɪɢɬɦ. 

 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɨɩɨɥɨɝɢɢ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɧɫɨɪɧɨɣ ɫɟɬɢ ɨɩɬɢɦɚɥɶɧɨɣ 
ɬɨɩɨɥɨɝɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɡɚɞɚɱɚ ɩɨɤɪɵɬɢɹ. ɋɮɨɪɦɭɥɢɪɨɜɚɧɚ ɰɟɥɟɜɚɹ 
ɮɭɧɤɰɢɹ, ɤɨɬɨɪɚɹ ɭɱɢɬɵɜɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɛɨɬɵ ɫɟɬɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɭɫɬɚɧɨɜɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɩɨɩɭɥɹɰɢɢ, ɜɵɛɪɚɧɵ ɦɟɬɨɞɵ ɜɵɩɨɥɧɟɧɢɹ 
ɝɟɧɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɨɧɢɬɨɪɢɧɝ, ɛɟɫɩɪɨɜɨɞɧɚɹ ɫɟɧɫɨɪɧɚɹ ɫɟɬɶ, ɫɟɧɫɨɪ, ɪɨɭɬɟɪ, 
ɫɟɪɜɟɪ, ɬɨɩɨɥɨɝɢɹ, ɡɚɞɚɱɚ ɩɨɤɪɵɬɢɹ, ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ. 

 

The paper is devoted to the optimal placement of devices within a wireless sensor 

network. Modern requirements to ensure public safety in buildings with a complex 

structure imply the existence of systems that can detect and position emergency situation, 

inform rescue and tenants about the status and help them to either evacuate or eliminate 

the danger. Nowadays the main approach to create indoor emergency system is based on 

wireless sensor network. The network is built with a big number of usually battery-

operating devices, each consists of a sensors set for hazard detection, and radio frequency 

module for communication. To evaluate the state of indoor environment different sensors 

can be used, such as temperature, humidity, light, flame, smoke, gas, etc. The problem of 

optimizing the network topology as a covering problem is formulated. A set of points in the 

area that is not covered by circles, a set of points belonging to the region and the 

intersection of two or more circles of coverage, set of points that do not belong to the area 

need to be minimized. To ensure fault tolerance of the wireless sensor network, it is necessary to 

allow the connection of each sensor with at least two routers, in case one of the routers is 

accidentally switched off, and also it is necessary to ensure connection of the router with at least 

one router. To take into account these additional conditions, the method of penalty functions is 

used. The genetic algorithm for solving the problem is used. The main genetic operators are  

adapted to the problem of designing the topology of wireless sensor networks. A computa-

tional experiment was carried out, during which the optimal population size was estab-

lished; the procedure of homogeneous crossing, procedure of tournament selection is 
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chosen; procedure of homogeneous mutation. As a criterion for stopping the genetic 

algorithm, the stagnation of the results on the iterations of the algorithm is chosen.  

Keywords: monitoring, wireless sensor network, sensor, router, server, topology, cover-

age problem, genetic algorithm. 

 
ȼɫɬɭɩ. ɋɭɱɚɫɧɢɣ ɩɿɞɯɿɞ ɞɨ ɫɬɜɨɪɟɧɧɹ ɜɧɭɬɪɿɲɧɶɨʀ ɚɜɚɪɿɣɧɨʀ ɫɢɫɬɟɦɢ ɭ 

ɛɭɞɿɜɥɹɯ ɡɿ ɫɤɥɚɞɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɨɛɭɞɨɜɿ ɛɟɡɞɪɨɬɨɜɨʀ 
ɫɟɧɫɨɪɧɨʀ ɦɟɪɟɠɿ (ȻɋɆ). ȻɋɆ – ɰɟ ɪɨɡɩɨɞɿɥɟɧɚ ɫɢɫɬɟɦɚ ɧɟɨɛɫɥɭɝɨɜɭɜɚɧɢɯ 

ɦɿɧɿɚɬɸɪɧɢɯ ɟɥɟɤɬɪɨɧɧɢɯ ɩɪɢɫɬɪɨʀɜ, ɹɤɿ ɡɞɿɣɫɧɸɸɬɶ ɡɛɿɪ ɞɚɧɢɯ ɩɪɨ 
ɩɚɪɚɦɟɬɪɢ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɿ ɩɟɪɟɞɚɱɭ ʀɯ ɧɚ ɫɟɪɜɟɪ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɪɟɬɪɚɧɫɥɹɰɿʀ ɜɿɞ ɜɭɡɥɚ ɞɨ ɜɭɡɥɚ ɡɚɫɨɛɚɦɢ ɛɟɡɞɪɨɬɨɜɨɝɨ ɡɜ’ɹɡɤɭ. Ⱥɜɬɨɧɨɦɧɿ 
ɩɪɢɫɬɪɨʀ ɨɡɞɨɛɥɟɧɿ ɞɚɬɱɢɤɚɦɢ ɞɥɹ ɜɢɹɜɥɟɧɧɹ ɧɟɛɟɡɩɟɤɢ (ɡɚɞɢɦɥɟɧɧɹ, 
ɩɨɠɟɠɿ).  ɇɚ ɩɿɞɫɬɚɜɿ ɞɚɧɢɯ ɫɢɝɧɚɥɿɜ ɦɨɠɥɢɜɨ ɚɜɬɨɦɚɬɢɡɭɜɚɬɢ ɭɩɪɚɜɥɿɧɧɹ 
ɫɢɫɬɟɦɨɸ ɩɪɨɬɢɞɿʀ ɧɟɛɟɡɩɟɰɿ ɬɚ ɫɢɫɬɟɦɨɸ ɫɩɨɜɿɳɟɧɧɹ ɩɪɢ ɜɢɧɢɤɧɟɧɧɿ 
ɜɨɝɧɟɧɟɛɟɡɩɟɱɧɢɯ ɿ ɿɧɲɢɯ ɚɜɚɪɿɣɧɢɯ ɫɢɬɭɚɰɿɣ. Ɍɚɤɢɦ ɱɢɧɨɦ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɿɧɮɨɪɦɭɜɚɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ ɫɥɭɠɛ ɨ ɧɚɞɡɜɢɱɚɣɧɨʀ ɫɢɬɭɚɰɿʀ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ 
ɭɫɭɧɟɧɧɹ ɩɪɨɛɥɟɦɢ. Ʉɪɿɦ ɬɨɝɨ, ɬɚɤɢ ɫɢɫɬɟɦɢ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ 
ɦɨɧɿɬɨɪɢɧɝɭ ɬɚ ɤɨɧɬɪɨɥɸ ɩɚɪɚɦɟɬɪɿɜ ɩɨɜɿɬɪɹɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɭ 
ɩɪɢɦɿɳɟɧɧɹɯ, ɨɪɝɚɧɿɡɚɰɿʀ ɫɢɫɬɟɦɢ ɤɨɦɮɨɪɬɧɨʀ ɧɚɜɿɝɚɰɿʀ ɞɥɹ ɜɿɞɜɿɞɭɜɚɱɿɜ 
ɛɭɞɿɜɟɥɶ.  

Ɍɨɦɭ ɩɢɬɚɧɧɹ ɩɪɨɟɤɬɭɜɚɧɧɹ ɚɪɯɿɬɟɤɬɭɪɢ ɣ ɬɨɩɨɥɨɝɿʀ ɛɟɡɞɪɨɬɨɜɨʀ ɫɟɧɫɨɪɧɨʀ 
ɦɟɪɟɠɿ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɨɩɬɢɦɚɥɶɧɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɦɟɪɟɠɿ ɿ ɝɚɪɚɧɬɭє 
ɫɬɿɣɤɭ ɪɨɛɨɬɭ ɫɢɫɬɟɦɢ, є ɚɤɬɭɚɥɶɧɢɦɢ. 

Ⱥɧɚɥɿɡ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ. Ɂ ɚɧɚɥɿɡɭ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɡ'ɹɫɨɜɚɧɨ, ɳɨ 
ɡɚɞɚɱɭ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɨɩɨɥɨɝɿʀ ɦɟɪɟɠɿ ɦɨɠɟ ɛɭɬɢ ɪɨɡɜ’ɹɡɚɧɨ ɹɤ ɡɚɞɚɱɭ ɬɟɨɪɿʀ 
ɝɪɚɮɿɜ [1], ɹɤ ɡɚɞɚɱɭ ɨɞɧɨɤɪɿɬɟɪɿɚɥɶɧɨʀ (ɛɚɝɚɬɨɤɪɢɬɟɪɿɚɥɶɧɨʀ) ɨɩɬɢɦɿɡɚɰɿʀ [2], 
ɹɤ ɡɚɞɚɱɭ ɬɟɨɪɿʀ ɚɥɝɨɪɢɬɦɿɜ – ɹɤ ɡɚɞɚɱɭ ɪɨɡɦɿɳɟɧɧɹ [3], ɚɛɨ ɹɤ ɡɚɞɚɱɭ 
ɩɨɤɪɢɬɬɹ [4]. 

Ɂ ɚɧɚɥɿɡɭ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɜɢɩɥɢɜɚє, ɳɨ ɚɧɚɥɿɬɢɱɧɿ ɦɨɞɟɥɿ ɣ ɦɟɬɨɞɢ 
ɪɨɡɜ'ɹɡɚɧɧɹ ɦɚɸɬɶ ɨɛɦɟɠɟɧɭ ɨɛɥɚɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɚ ɩɟɜɧɿ ɧɟɞɨɥɿɤɢ, ɹɤɿ ɧɟ 
ɞɨɡɜɨɥɹɸɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀɯ ɞɥɹ ɪɨɡɜ'ɹɡɚɧɧɹ ɩɪɚɤɬɢɱɧɢɯ ɡɚɞɚɱ. Ʉɪɿɦ ɬɨɝɨ, 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɥɚɫɢɱɧɢɯ ɦɟɬɨɞɿɜ ɨɩɬɢɦɿɡɚɰɿʀ ɦɨɠɥɢɜɟ ɥɢɲɟ ɞɥɹ ɪɨɡɪɚɯɭɧɤɿɜ 
ɬɨɩɨɥɨɝɿʀ ɦɟɪɟɠ ɦɚɥɨʀ ɜɢɦɿɪɧɨɫɬɿ ɱɟɪɟɡ ɡɧɚɱɧɿ ɬɪɭɞɧɨɳɿ ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ 
ɯɚɪɚɤɬɟɪɭ. ɉɟɪɟɜɚɠɧɚ ɛɿɥɶɲɿɫɬɶ ɪɨɛɿɬ, ɳɨ ɦɚɸɬɶ ɜɿɞɧɨɲɟɧɧɹ ɞɨ ɡɚɞɚɱ 
ɤɪɭɝɨɜɨɝɨ ɩɨɤɪɢɬɬɹ, ɩɪɢɫɜɹɱɟɧɚ ɞɨɫɥɿɞɠɟɧɧɸ ɟɜɪɢɫɬɢɱɧɢɯ ɦɟɬɨɞɿɜ 
ɪɨɡɜ'ɹɡɚɧɧɹ ɬɚɤɢɯ ɡɚɞɚɱ. ɋɭɱɚɫɧɿ ɨɛɱɢɫɥɸɜɚɥɶɧɿ ɬɟɯɧɨɥɨɝɿʀ, ɬɚɤɿ ɹɤ 
ɝɟɧɟɬɢɱɧɢɣ ɚɥɝɨɪɢɬɦ, ɦɟɬɨɞ ɦɭɪɚɲɢɧɢɯ ɤɨɥɨɧɿɣ, ɦɨɠɭɬɶ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɞɥɹ 
ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɟɧɫɨɪɧɨʀ ɦɟɪɟɠɿ. Ɉɞɧɚɤ 
ɫɮɨɪɦɭɥɶɨɜɚɧɿ ɜ ɥɿɬɟɪɚɬɭɪɿ ɰɿɥɶɨɜɿ ɮɭɧɤɰɿɨɧɚɥɢ ɧɟ ɜɪɚɯɨɜɭɸɬɶ ɭɫɿɯ ɜɢɦɨɝ, ɹɤɿ 
ɜɢɫɭɜɚɸɬɶɫɹ ɞɨ ɛɟɡɞɪɨɬɨɜɢɯ ɫɟɧɫɨɪɧɢɯ ɦɟɪɟɠ ɧɚ ɩɪɚɤɬɢɰɿ. 

ɍ ɞɚɧɿɣ ɪɨɛɨɬɿ ɩɪɨɩɨɧɭєɬɶɫɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɝɟɧɟɬɢɱɧɿɣ ɚɥɝɨɪɢɬɦ ɞɥɹ 
ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɨɩɨɥɨɝɿʀ ɛɟɡɞɪɨɬɨɜɨʀ ɫɟɧɫɨɪɧɨʀ ɦɟɪɟɠɿ, ɹɤɚ 
ɡɞɚɬɧɚ ɡɚɛɟɡɩɟɱɢɬɢ ɨɩɬɢɦɚɥɶɧɟ ɩɨɤɪɢɬɬɹ ɡɚɞɚɧɨʀ ɨɛɥɚɫɬɿ, ɩɪɢ ɰɶɨɦɭ ɜ 
ɚɜɬɨɦɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ ɡɞɿɣɫɧɸєɬɶɫɹ ɪɨɡɩɨɞɿɥ ɪɨɥɟɣ ɩɪɢɫɬɪɨʀɜ (ɫɟɧɫɨɪ, 
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ɪɨɭɬɟɪ, ɫɟɪɜɟɪ) ɦɿɠ ɜɭɡɥɚɦɢ ɦɟɪɟɠɿ. ɋɟɧɫɨɪɢ ɡɞɿɣɫɧɸɸɬɶ ɡɛɿɪ ɞɚɧɢɯ ɩɪɨ 
ɩɚɪɚɦɟɬɪɢ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ (ɬɟɦɩɟɪɚɬɭɪɭ, ɬɢɫɤ, ɡɚɞɢɦɥɟɧɧɹ, ɪɿɜɟɧɶ 
ɜɨɥɨɝɨɫɬɿ) ɬɚ ɩɟɪɟɞɚɱɭ ʀɯ ɧɚ ɫɟɪɜɟɪ. Ɋɨɭɬɟɪɢ ɡɞɿɣɫɧɸɸɬɶ ɩɪɢɣɧɹɬɬɹ 
ɿɧɮɨɪɦɚɰɿʀ ɜɿɞ ɫɟɧɫɨɪɿɜ ɦɟɪɟɠɿ ɡ ɦɟɬɨɸ ʀʀ ɪɟɬɪɚɧɫɥɹɰɿʀ ɞɨ ɫɟɪɜɟɪɚ, ɚ ɬɚɤɨɠ 
ɩɟɪɟɞɚɱɭ ɞɚɧɢɯ ɜɿɞ ɫɟɪɜɟɪɚ ɧɚ ɫɟɧɫɨɪɢ. Ʉɟɪɭɜɚɧɧɹ ɜɫɿɦɚ ɜɭɡɥɚɦɢ ɦɟɪɟɠɿ, ɚ 
ɬɚɤɨɠ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɭ ɜɢɩɚɞɤɭ ɧɟɫɬɚɧɞɚɪɬɧɨʀ ɫɢɬɭɚɰɿʀ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɫɟɪɜɟɪɨɦ. ɉɨɛɭɞɨɜɚɧɚ ɤɨɧɮɿɝɭɪɚɰɿɹ ɩɨɜɢɧɧɚ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɡɜ’ɹɡɚɧɿɫɬɶ ɜɭɡɥɿɜ 
ɦɟɪɟɠɿ ɬɚ ɫɬɿɣɤɿɫɬɶ ɦɟɪɟɠɿ, ɬɨɛɬɨ ɦɨɠɥɢɜɿɫɬɶ ɩɟɪɟɞɚɱɿ ɿɧɮɨɪɦɚɰɿʀ ɧɚɜɿɬɶ ɭ 
ɜɢɩɚɞɤɭ ɜɿɞɦɨɜɢ ɨɤɪɟɦɢɯ ɫɟɧɫɨɪɿɜ ɬɚ ɪɨɭɬɟɪɿɜ.  

Ɇɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɡɚɞɚɱɿ. ɍ ɪɨɛɨɬɿ ɡɚɞɚɱɭ ɩɨɛɭɞɨɜɢ ɨɩɬɢɦɚɥɶɧɨʀ 
ɬɨɩɨɥɨɝɿʀ ɦɟɪɟɠɿ ɫɮɨɪɦɭɥɶɨɜɚɧɨ ɹɤ ɡɚɞɚɱɭ ɩɨɤɪɢɬɬɹ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 
ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ Ɉ. Ɇ. Ʉɿɫɟɥɶɨɜɨʀ ɬɚ ʀʀ ɭɱɧɿɜ [5].  

Ɉɫɤɿɥɶɤɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɨɧɢ ɞɿʀ ɩɪɢɫɬɪɨʀɜ ɦɟɪɟɠɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɥɨɝɚɪɢɮɦɿɱɧɨ-ɧɨɪɦɚɥɶɧɚ ɦɨɞɟɥɶ ɩɨɲɢɪɟɧɧɹ ɪɚɞɿɨɫɢɝɧɚɥɭ, ɬɨ ɨɛɥɚɫɬɶ ɩɨɤɪɢɬɬɹ 
ɫɟɧɫɨɪɚ ɚɛɨ ɪɨɭɬɟɪɚ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɤɨɥɨɦ. Ɍɨɦɭ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɡɚɞɚɱɚ ɤɪɭɝɨɜɨɝɨ 
ɩɨɤɪɢɬɬɹ. 

ɇɚ ɨɛɥɚɫɬɿ   ɧɟɨɛɯɿɞɧɨ ɪɨɡɬɚɲɭɜɚɬɢ ɰɟɧɬɪɢ ɤɿɥ ɬɚɤ, ɳɨɛ 
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ɞɟ  k pX , X  – ɫɭɤɭɩɧɿɫɬɶ ɰɟɧɬɪɿɜ ɤɿɥ, ɹɤɿ ɭɬɜɨɪɸɸɬɶ ɩɨɤɪɢɬɬɹ ɦɧɨɠɢɧɢ Ω  

ɤɨɥɚɦɢ ( )( )1
p

pB X ,r , ( )( )2
k

kB X ,r  ɪɚɞɿɭɫɿɜ 1
(p)r , 2

(k)r , ɞɟ 1
(p)r  – ɪɚɞɿɭɫ ɩɨɤɪɢɬɬɹ 

p -ɨɝɨ ɪɨɭɬɟɪɚ, 2
(k)r  – ɪɚɞɿɭɫ ɩɨɤɪɢɬɬɹ k -ɨɝɨ ɫɟɧɫɨɪɭ, pX  – ɬɨɱɤɢ ɪɨɡɦɿɳɟɧɧɹ 

ɪɨɭɬɟɪɿɜ, ɬɨɞɿ ɜɟɤɬɨɪ ( )p p pX x ,y=  – ɜɟɤɬɨɪ ɩɚɪɚɦɟɬɪɿɜ ɪɨɡɦɿɳɟɧɧɹ ɤɨɥɚ ɜ 
ɩɨɤɪɢɬɬɿ, ɹɤɢɣ ɭɬɜɨɪɸєɬɶɫɹ p -ɢɦ ɪɨɭɬɟɪɨɦ, kX – ɬɨɱɤɢ ɪɨɡɦɿɳɟɧɧɹ ɫɟɧɫɨɪɿɜ, 
ɬɨɞɿ ( )k k kX x ,y=  – ɜɟɤɬɨɪ ɩɚɪɚɦɟɬɪɿɜ ɪɨɡɦɿɳɟɧɧɹ ɤɨɥɚ ɜ ɩɨɤɪɢɬɬɿ, ɹɤɢɣ 
ɭɬɜɨɪɸєɬɶɫɹ k -ɢɦ ɫɟɧɫɨɪɨɦ; 11p ,N= , 21k ,N= ; 1N  – ɡɚɝɚɥɶɧɟ ɱɢɫɥɨ 
ɪɨɭɬɟɪɿɜ, 2N  – ɡɚɝɚɥɶɧɟ ɱɢɫɥɨ ɫɟɧɫɨɪɿɜ. ɍ ɹɤɨɫɬɿ ɫɟɪɜɟɪɚ ɨɛɢɪɚєɬɶɫɹ ɨɞɢɧ ɡ 
ɪɨɭɬɟɪɿɜ. 

ɍ ɪɨɛɨɬɿ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɿɞɫɬɚɧɿ ɦɿɠ ɬɨɱɤɚɦɢ ɨɛɥɚɫɬɿ ɩɪɢɣɧɹɬɚ ɟɜɤɥɿɞɨɜɚ 
ɦɟɬɪɢɤɚ. 

Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɤɪɢɬɬɹ ɧɟɨɛɯɿɞɧɨ ɦɿɧɿɦɿɡɭɜɚɬɢ ɦɧɨɠɢɧɭ 
ɬɨɱɨɤ ɨɛɥɚɫɬɿ  , ɹɤɭ ɧɟ ɩɨɤɪɢɬɨ ɤɨɥɚɦɢ; ɦɧɨɠɢɧɭ ɬɨɱɨɤ, ɳɨ ɧɚɥɟɠɚɬɶ 
ɨɛɥɚɫɬɿ ɬɚ ɩɟɪɟɬɢɧɭ ɞɜɨɯ ɿ ɛɿɥɶɲɟ ɤɿɥ ɩɨɤɪɢɬɬɹ; ɦɧɨɠɢɧɭ ɬɨɱɨɤ, ɹɤɿ ɧɚɥɟɠɚɬɶ 
ɯɨɱɚ ɛ ɨɞɧɨɦɭ ɡ ɤɿɥ ɩɨɤɪɢɬɬɹ, ɚɥɟ ɧɟ ɧɚɥɟɠɚɬɶ ɨɛɥɚɫɬɿ  . 

Ɍɨɞɿ ɰɿɥɶɨɜɢɣ ɮɭɧɤɰɿɨɧɚɥ ɡɚɞɚɱɿ ɦɨɠɟ ɛɭɬɢ ɫɮɨɪɦɭɥɶɨɜɚɧɢɣ ɭ ɜɢɝɥɹɞɿ: 
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Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɿɞɦɨɜɨɫɬɿɣɤɨɫɬɿ ɛɟɡɞɪɨɬɨɜɨʀ ɫɟɧɫɨɪɧɨʀ ɦɟɪɟɠɿ ɧɟɨɛɯɿɞɧɨ 
ɩɟɪɟɞɛɚɱɢɬɢ ɦɨɠɥɢɜɿɫɬɶ ɡ’єɞɧɚɧɧɹ ɤɨɠɧɨɝɨ ɫɟɧɫɨɪɭ ɧɟ ɦɟɧɲɟ ɧɿɠ ɡ ɞɜɨɦɚ 
ɪɨɭɬɟɪɚɦɢ, ɧɚ ɬɨɣ ɜɢɩɚɞɨɤ, ɤɨɥɢ ɨɞɢɧ ɡ ɪɨɭɬɟɪɿɜ ɛɭɞɟ ɚɜɚɪɿɣɧɨ ɜɢɦɤɧɟɧɢɣ, ɚ ɬɚɤɨɠ 
ɧɟɨɛɯɿɞɧɨ ɡɚɛɟɡɩɟɱɢɬɢ ɡ’єɞɧɚɧɧɹ ɪɨɭɬɟɪɚ ɯɨɱɚ ɛ ɳɟ ɡ ɨɞɧɢɦ ɪɨɭɬɟɪɨɦ [6]. Ⱦɥɹ 
ɜɪɚɯɭɜɚɧɧɹ ɜɤɚɡɚɧɢɯ ɞɨɞɚɬɤɨɜɢɯ ɭɦɨɜ ɛɭɞɟɦɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɟɬɨɞ ɲɬɪɚɮɧɢɯ 
ɮɭɧɤɰɿɣ. ɉɪɢєɞɧɚєɦɨ ɲɬɪɚɮɧɭ ɮɭɧɤɰɿɸ ɞɨ ɮɭɧɤɰɿɨɧɚɥɭ (1) ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ: 
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ɞɟ   – ɞɨɞɚɬɧɚ ɜɟɥɢɱɢɧɚ. 
Ɇɟɬɨɞ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ. ɍ ɹɤɨɫɬɿ ɦɟɬɨɞɭ ɪɨɡɜ'ɹɡɚɧɧɹ ɫɮɨɪɦɭɥɶɨɜɚɧɨʀ 

ɡɚɞɚɱɿ ɨɩɬɢɦɿɡɚɰɿʀ (2) ɛɭɞɟɦɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɝɟɧɟɬɢɱɧɢɣ ɚɥɝɨɪɢɬɦ. Ɂɚɞɚɱɭ 
ɪɨɡɜ'ɹɡɚɧɨ ɞɥɹ ɨɛɥɚɫɬɿ  , ɹɤɚ ɹɜɥɹє ɫɨɛɨɸ ɩɥɚɧ ɩɨɜɟɪɯɭ ɛɭɞɢɧɤɭ.  

Ɉɛɥɚɫɬɶ ɩɨɤɪɢɜɚєɬɶɫɹ ɪɿɜɧɨɦɿɪɧɨɸ ɫɿɬɤɨɸ, ɹɤɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɜɭɡɥɿɜ nX , 

1,n= N . ȼɭɡɥɢ ɫɿɬɤɢ є ɬɨɱɤɚɦɢ ɪɨɡɦɿɳɟɧɧɹ ɩɪɢɫɬɪɨʀɜ (ɪɨɭɬɟɪɿɜ, ɫɟɧɫɨɪɿɜ). 
Ʉɨɞɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɪɨɡɦɿɳɟɧɧɹ ɩɪɢɫɬɪɨɸ ɭ ɜɭɡɥɿ ɫɿɬɤɢ ɜɢɤɨɧɭєɬɶɫɹ ɭ 
ɬɚɤɢɣ ɫɩɨɫɿɛ: 00 – ɩɪɢɫɬɪɿɣ (ɪɨɭɬɟɪ ɚɛɨ ɫɟɧɫɨɪ) ɭ ɜɭɡɥɿ ɧɟ ɪɨɡɦɿɳɟɧɨ; 01 – ɭ 
ɜɭɡɥɿ ɪɨɡɦɿɳɟɧɢɣ ɫɟɧɫɨɪ; 10 – ɭ ɜɭɡɥɿ ɪɨɡɦɿɳɟɧɢɣ ɫɟɧɫɨɪ; 11 – ɭ ɜɭɡɥɿ 
ɪɨɡɦɿɳɟɧɢɣ ɪɨɭɬɟɪ. Ⱦɥɹ ɝɟɧɟɪɚɰɿʀ ɩɨɩɭɥɹɰɿʀ ɛɭɞɟɦɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɪɿɡɧɿ 
ɜɚɪɿɚɧɬɢ ɪɨɡɦɿɳɟɧɧɹ ɫɟɧɫɨɪɿɜ ɭ ɜɭɡɥɚɯ ɫɿɬɤɢ. ɇɚɛɿɪ ɯɪɨɦɨɫɨɦ ɞɥɹ ɩɨɩɭɥɹɰɿʀ 
ɝɟɧɟɪɭєɬɶɫɹ ɜɢɩɚɞɤɨɜɢɦ ɱɢɧɨɦ. 

Ɂɝɟɧɟɪɨɜɚɧɿ ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ ɯɪɨɦɨɫɨɦɢ (ɜɚɪɿɚɧɬɢ ɬɨɩɨɥɨɝɿʀ ɦɟɪɟɠɿ) 
ɨɰɿɧɭɸɬɶɫɹ ɡ ɬɨɱɤɢ ɡɨɪɭ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɡɚɞɚɱɿ. ɇɚ ɤɨɠɧɿɣ ɿɬɟɪɚɰɿʀ 
ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɜɢɤɨɧɭɸɬɶɫɹ ɨɩɟɪɚɰɿʀ ɫɟɥɟɤɰɿʀ ɬɚ ɦɭɬɚɰɿʀ, ɤɪɚɳɢɣ 
ɪɨɡɜ'ɹɡɨɤ ɡ ɩɨɬɨɱɧɨʀ ɩɨɩɭɥɹɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɧɨɜɨʀ 
ɩɨɩɭɥɹɰɿʀ, ɩɿɫɥɹ ɱɨɝɨ ɰɢɤɥ (ɝɟɧɟɪɚɰɿɹ) ɩɨɜɬɨɪɸєɬɶɫɹ. Ɋɨɡɜ’ɹɡɤɨɦ ɡɚɞɚɱɿ є 
ɜɟɤɬɨɪ, ɹɤɢɣ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɧɨɦɟɪɿɜ ɜɭɡɥɿɜ ɫɿɬɤɢ, ɭ ɹɤɢɯ ɪɨɡɦɿɳɭɸɬɶɫɹ 
ɫɟɧɫɨɪɢ ɬɚ ɪɨɭɬɟɪɢ. 

Ƚɟɧɟɬɢɱɧɢɣ ɚɥɝɨɪɢɬɦ ɪɟɚɥɿɡɨɜɚɧɨ ɭ ɜɢɝɥɹɞɿ ɩɪɨɝɪɚɦɢ. Ɍɚɤɨɠ ɪɨɡɪɨɛɥɟɧɨ 
ɦɨɞɭɥɶ ɞɨɩɨɦɿɠɧɢɯ ɝɟɨɦɟɬɪɢɱɧɢɯ ɮɭɧɤɰɿɣ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɝɟɨɦɟɬɪɢɱɧɨɝɨ 
ɦɿɫɰɹ ɬɨɱɨɤ ɨɛɥɚɫɬɿ ɣ ɡɿɫɬɚɜɥɟɧɧɹ ʀɯ ɦɿɫɰɟɪɨɡɬɚɲɭɜɚɧɧɹ ɿɡ ɝɪɚɧɢɰɹɦɢ ɨɛɥɚɫɬɿ.  

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɨɛɪɚɧɨ ɦɟɬɨɞɢ ɜɢɤɨɧɚɧɧɹ 
ɝɟɧɟɬɢɱɧɢɯ ɨɩɟɪɚɰɿɣ ɬɚ ɩɪɨɜɟɞɟɧɨ ɧɚɥɚɲɬɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɚɥɝɨɪɢɬɦɭ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɚɪɚɦɟɬɪɿɜ ɦɨɞɟɥɿ ɬɚ ɩɚɪɚɦɟɬɪɿɜ ɚɧɚɥɿɡɭ. ɉɚɪɚɦɟɬɪɢ 
ɪɚɞɿɨ-ɦɨɞɟɥɿ ɨɛɢɪɚɥɢɫɶ ɬɚɤɢɦɢ: ɩɥɨɳɚ ɩɨɤɪɢɬɬɹ ɪɨɭɬɟɪɚ ɞɨɪɿɜɧɸɜɚɥɚ 450 ɦ2, 
ɩɥɨɳɚ ɩɨɤɪɢɬɬɹ ɫɟɧɫɨɪɚ ɞɨɪɿɜɧɸɜɚɥɚ 40 ɦ2. Ⱦɥɹ ɩɨɱɚɬɤɨɜɨʀ ɩɨɩɭɥɹɰɿʀ 
ɪɨɭɬɟɪɢ ɪɨɡɬɚɲɨɜɭɸɬɶɫɹ ɭ ɜɭɡɥɚɯ ɫɿɬɤɢ ɡ ɣɦɨɜɿɪɧɿɫɬɸ 1,44% , ɫɟɧɫɨɪɢ – ɡ 
ɣɦɨɜɿɪɧɿɫɬɸ 21,12%, ɰɿɥɶɨɜɿ ɡɧɚɱɟɧɧɹ ɰɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɥɹ ɨɛɪɚɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɫɬɪɨʀɜ ɬɚ ɩɥɨɳɿ ɩɨɜɟɪɯɭ ɛɭɞɿɜɥɿ ɫɬɚɧɨɜɥɹɬɶ – 0,38% ɬɚ 
4,9% , ɜɿɞɩɨɜɿɞɧɨ.  

Ƚɟɧɟɬɢɱɧɢɣ ɚɥɝɨɪɢɬɦ ɜɢɤɨɧɭє ɩɟɜɧɭ ɤɿɥɶɤɿɫɬɶ ɿɬɟɪɚɰɿɣ, ɧɚ ɤɨɠɧɨʀ ɿɬɟɪɚɰɿʀ 
ɨɛɱɢɫɥɸєɬɶɫɹ ɡɧɚɱɟɧɧɹ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɞɥɹ ɤɨɠɧɨʀ ɯɪɨɦɨɫɨɦɢ ɭ ɩɨɩɭɥɹɰɿʀ, 
ɹɤɿɫɬɶ ɪɨɡɪɚɯɭɧɤɭ ɨɛɱɢɫɥɸєɬɶɫɹ ɡɚ ɡɧɚɱɟɧɧɹɦ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɞɥɹ ɤɪɚɳɨʀ 
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ɯɪɨɦɨɫɨɦɢ. Ⱥɧɚɥɿɡɭєɬɶɫɹ ɩɨɜɟɞɿɧɤɚ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɧɚ ɿɬɟɪɚɰɿɹɯ 
ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ. Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡɚɫɬɨɫɨɜɚɧɢɯ ɭ ɚɥɝɨɪɢɬɦɿ ɦɟɬɨɞɿɜ 
ɦɭɬɚɰɿʀ, ɫɟɥɟɤɰɿʀ ɬɚ ɫɯɪɟɳɭɜɚɧɧɹ ɤɪɿɦ ɡɧɚɱɟɧɶ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ, 
ɨɛɱɢɫɥɸєɬɶɫɹ ɬɚɤɨɠ ɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɡɚ ɤɿɥɶɤɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɢɯ ɩɪɢɫɬɪɨʀɜ 
(ɪɨɭɬɟɪɿɜ, ɫɟɧɫɨɪɿɜ). Ⱦɥɹ ɰɶɨɝɨ ɨɛɱɢɫɥɸєɬɶɫɹ ɜɿɞɧɨɲɟɧɧɹ ɪɿɡɧɢɰɿ ɦɿɠ 
ɜɢɤɨɪɢɫɬɚɧɨɸ ɤɿɥɶɤɿɫɬɸ ɩɪɢɫɬɪɨʀɜ ɬɚ ɡɚɞɚɧɨɸ ɰɿɥɶɨɜɨɸ ɤɿɥɶɤɿɫɬɸ. əɤɳɨ 
ɩɨɯɢɛɤɚ ɡɚ ɤɿɥɶɤɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɢɯ ɩɪɢɫɬɪɨʀɜ ɞɨɪɿɜɧɸє ɧɭɥɸ, ɬɨ ɜ ɪɟɡɭɥɶɬɚɬɿ 
ɪɨɛɨɬɢ ɚɥɝɨɪɢɬɦɭ ɨɛɪɚɧɨ ɞɨɫɬɚɬɧɸ ɤɿɥɶɤɿɫɬɶ ɩɪɢɫɬɪɨʀɜ, ɹɤɳɨ ɩɨɯɢɛɤɚ 
ɜɿɞ’єɦɧɚ, ɬɨ ɤɿɥɶɤɿɫɬɶ ɩɪɢɫɬɪɨʀɜ ɧɟɞɨɫɬɚɬɧɹ, ɿɧɚɤɲɟ, ɜɢɤɨɪɢɫɬɚɧɨ ɩɪɢɫɬɪɨʀɜ 
ɛɿɥɶɲɟ, ɧɿɠ ɞɨɡɜɨɥɟɧɟ.  

Ⱦɥɹ ɨɰɿɧɸɜɚɧɧɹ ɹɤɨɫɬɿ ɩɨɩɭɥɹɰɿʀ ɬɚ ɡɚɫɬɨɫɨɜɚɧɢɯ ɭ ɚɥɝɨɪɢɬɦɿ ɦɟɬɨɞɿɜ 
ɦɭɬɚɰɿʀ ɬɚ ɫɟɥɟɤɰɿʀ ɞɨɫɥɿɞɠɭєɬɶɫɹ ɪɿɡɧɢɰɹ ɦɿɠ ɡɧɚɱɟɧɧɹɦɢ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ 
ɞɥɹ ɤɪɚɳɨʀ ɬɚ ɩɨɝɚɧɨʀ ɯɪɨɦɨɫɨɦɢ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɰɶɨɝɨ ɩɚɪɚɦɟɬɪɭ 
ɜɿɞɫɬɟɠɭєɬɶɫɹ ɜɢɪɨɞɠɟɧɧɹ ɩɨɩɭɥɹɰɿʀ. 

Ⱥɧɚɥɿɡ ɜɩɥɢɜɭ ɩɚɪɚɦɟɬɪɿɜ ɚɥɝɨɪɢɬɦɭ ɧɚ ɪɟɡɭɥɶɬɚɬɢ ɪɨɡɜ’ɹɡɚɧɧɹ 
ɡɚɞɚɱɿ. ȼɿɞɨɦɨ, ɳɨ ɤɿɥɶɤɿɫɬɶ ɯɪɨɦɨɫɨɦ ɭ ɩɨɩɭɥɹɰɿʀ ɫɭɬɬєɜɟ ɜɩɥɢɜɚє ɧɚ ɹɤɿɫɬɶ 
ɪɨɛɨɬɢ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ. Ɍɟɫɬɭɜɚɧɧɹ ɜɿɞɛɭɜɚɥɨɫɶ ɞɥɹ ɩɨɩɭɥɹɰɿɣ 
ɜɢɦɿɪɧɿɫɬɶ ɹɤɢɯ ɞɨɪɿɜɧɸɜɚɥɚ 50, 100, 200 ɢ 500 ɯɪɨɦɨɫɨɦɚɦ. Ɂɛɿɥɶɲɟɧɧɹ 
ɜɢɦɿɪɧɨɫɬɿ ɩɨɩɭɥɹɰɿʀ ɞɨ 1000 ɯɪɨɦɨɫɨɦ ɧɟ є ɞɨɰɿɥɶɧɢɦ, ɨɫɤɿɥɶɤɢ ɡɿ 
ɡɛɿɥɶɲɟɧɧɹɦ ɜɢɦɿɪɧɨɫɬɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɛɿɥɶɲ ɫɤɨɪɿɲɟ ɜɢɪɨɞɠɟɧɧɹ ɩɨɩɭɥɹɰɿʀ 
(ɯɪɨɦɨɫɨɦɢ ɫɬɚɸɬɶ ɛɥɢɡɶɤɢɦɢ ɨɞɧɚ ɞɨ ɨɞɧɨʀ), ɤɪɿɦ ɬɨɝɨ ɡɧɚɱɧɨ ɡɛɿɥɶɲɭєɬɶɫɹ 
ɱɚɫ, ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ɪɨɡɪɚɯɭɧɤɿɜ. 

ɇɚ ɪɢɫ. 1 ɧɚɜɟɞɟɧɨ ɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɡɚ ɤɿɥɶɤɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɢɯ ɫɟɧɫɨɪɿɜ ɧɚ 
ɿɬɟɪɚɰɿɹɯ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɞɥɹ ɪɿɡɧɢɯ ɪɨɡɦɢɪɿɜ ɩɨɩɭɥɹɰɿʀ. Ɂ ɚɧɚɥɿɡɭ 
ɧɚɜɟɞɟɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɜɢɞɧɨ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 50 ɯɪɨɦɨɫɨɦ (ɤɪɢɜɚ 1) ɭ 
ɩɨɩɭɥɹɰɿʀ ɧɟɞɨɫɬɚɬɧɶɨ, ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɪɨɡɦɿɪɭ ɩɨɩɭɥɹɰɿʀ ɮɭɧɤɰɿɹ ɩɨɯɢɛɤɢ ɡɚ 
ɤɿɥɶɤɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɢɯ ɩɪɢɫɬɪɨʀɜ ɡɦɟɧɲɭє ɫɜɨє ɡɧɚɱɟɧɧɹ (ɤɪɢɜɿ 2, 3 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɪɟɡɭɥɶɬɚɬɚɦ, ɨɬɪɢɦɚɧɢɦ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 100, 200 ɯɪɨɦɨɫɨɦ). 
ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɥɹ ɪɨɡɝɥɹɧɭɬɨʀ ɡɚɞɚɱɿ ɿɫɧɭє ɨɩɬɢɦɚɥɶɧɢɣ ɪɨɡɦɿɪ ɩɨɩɭɥɹɰɿʀ – 
500 ɯɪɨɦɨɫɨɦ (ɤɪɢɜɚ 4), ɞɥɹ ɹɤɨɝɨ ɩɪɢ ɜɢɤɨɧɚɧɧɿ 300-400 ɿɬɟɪɚɰɿɣ ɝɟɧɟɬɢɱɧɨɝɨ 
ɚɥɝɨɪɢɬɦɭ ɞɨɫɹɝɚєɬɶɫɹ ɦɿɧɿɦɭɦ ɮɭɧɤɰɿʀ ɩɨɯɢɛɤɢ ɡɚ ɤɿɥɶɤɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɢɯ 
ɩɪɢɫɬɪɨʀɜ. 

ȿɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɛɭɞɶ-ɹɤɨɝɨ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɫɭɬɬєɜɨ ɡɚɥɟɠɢɬɶ 
ɜɿɞ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɩɟɪɚɰɿʀ ɫɯɪɟɳɭɜɚɧɧɹ. ɍ ɩɪɨɝɪɚɦɿ ɪɟɚɥɿɡɨɜɚɧɨ ɨɞɧɨɬɨɱɤɨɜɟ 
ɫɯɪɟɳɭɜɚɧɧɹ; ɞɜɨɯɬɨɱɤɨɜɟ ɫɯɪɟɳɭɜɚɧɧɹ, ɩɪɢ ɹɤɨɦɭ ɫɯɪɟɳɭɜɚɧɧɹ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɦɿɠ ɞɜɨɦɚ ɜɢɩɚɞɤɨɜɨ ɨɛɪɚɧɢɦɢ ɯɪɨɦɨɫɨɦɚɦɢ ɩɨɩɭɥɹɰɿʀ; 
ɫɯɪɟɳɭɜɚɧɧɹ ɬɪɶɨɯ ɜɢɩɚɞɤɨɜɨ ɨɛɪɚɧɢɯ ɛɚɬɶɤɿɜ, ɩɪɢ ɹɤɨɦɭ ɛɿɬ ɩɟɪɲɨɝɨ ɛɚɬɶɤɚ 
ɩɨɪɿɜɧɸєɬɶɫɹ ɿɡ ɜɿɞɩɨɜɿɞɧɢɦ ɛɿɬɨɦ ɞɪɭɝɨɝɨ ɛɚɬɶɤɚ, ɹɤɳɨ ɜɨɧɢ ɫɯɨɠɿ, ɬɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɩɪɢ ɮɨɪɦɭɜɚɧɧɿ ɩɨɬɨɦɤɚ, ɿɧɚɤɲɟ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɜɿɞɩɨɜɿɞɧɢɣ ɛɿɬ ɬɪɟɬɶɨɝɨ ɛɚɬɶɤɚ; ɨɞɧɨɪɿɞɧɟ ɫɯɪɟɳɭɜɚɧɧɹ, ɤɨɥɢ ɡɧɚɱɟɧɧɹ 
ɤɨɠɧɨɝɨ ɛɿɬɚ ɜ ɯɪɨɦɨɫɨɦɿ ɩɨɬɨɦɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɜɢɩɚɞɤɨɜɢɦ ɱɢɧɨɦ ɿɡ 
ɜɿɞɩɨɜɿɞɧɢɯ ɛɿɬɿɜ ɛɚɬɶɤɿɜ. 

ɇɚ ɪɢɫ. 2 ɧɚɜɟɞɟɧɨ ɡɚɥɟɠɧɿɫɬɶ ɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɡɚ ɤɿɥɶɤɿɫɬɸ 
ɜɢɤɨɪɢɫɬɚɧɢɯ ɫɟɧɫɨɪɿɜ, ɜɿɞɩɨɜɿɞɧɨ, ɧɚ ɿɬɟɪɚɰɿɹɯ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɞɥɹ 
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ɪɿɡɧɢɯ ɬɢɩɿɜ ɫɯɪɟɳɭɜɚɧɧɹ (ɤɪɢɜɚ 1 ɜɿɞɩɨɜɿɞɚє ɨɞɧɨɪɿɞɧɨɦɭ ɫɯɪɟɳɭɜɚɧɧɸ, 2 – 
ɨɞɧɨɬɨɱɤɨɜɨɦɭ ɫɯɪɟɳɭɜɚɧɧɸ, 3 – ɫɯɪɟɳɭɜɚɧɧɸ ɬɪɶɨɯ ɜɢɩɚɞɤɨɜɨ ɨɛɪɚɧɢɯ 
ɛɚɬɶɤɿɜ, 4 – ɞɜɨɯɬɨɱɤɨɜɨɦɭ ɫɯɪɟɳɭɜɚɧɧɸ.) 

 

 
Ɋɢɫ. 1. – ɉɨɯɢɛɤɚ ɡɚ ɤɿɥɶɤɿɫɬɸ 

ɜɢɤɨɪɢɫɬɚɧɢɯ ɫɟɧɫɨɪɿɜ ɞɥɹ ɪɿɡɧɢɯ ɪɨɡɦɿɪɿɜ 
ɩɨɩɭɥɹɰɿʀ 

Ɋɢɫ.2 – ɉɨɯɢɛɤɚ ɡɚ ɤɿɥɶɤɿɫɬɸ 
ɜɢɤɨɪɢɫɬɚɧɢɯ ɫɟɧɫɨɪɿɜ ɞɥɹ ɪɿɡɧɢɯ 

ɦɟɬɨɞɿɜ ɫɯɪɟɳɭɜɚɧɧɹ 

 
Ɂ ɚɧɚɥɿɡɭ ɧɚɜɟɞɟɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɜɢɞɧɨ, ɳɨ ɥɢɲɟ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 

ɨɞɧɨɪɿɞɧɨɝɨ ɫɯɪɟɳɭɜɚɧɧɹ ɜɞɚєɬɶɫɹ ɞɨɫɹɝɬɢ ɧɭɥɶɨɜɢɯ ɡɧɚɱɟɧɶ ɩɨɯɢɛɤɢ ɡɚ 
ɤɿɥɶɤɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɢɯ ɩɪɢɫɬɪɨʀɜ. Ɂ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɚɤɨɝɨ ɬɢɩɭ 
ɫɯɪɟɳɭɜɚɧɧɹ ɩɨɬɨɦɤɢ ɭ ɩɨɩɭɥɹɰɿʀ ɨɬɪɢɦɭɸɬɶ ɧɚɣɛɿɥɶɲɭ ɤɿɥɶɤɿɫɬɶ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɨɡɧɚɤ, ɹɤɿ ɛɭɥɢ ɩɪɢɫɭɬɧɿ ɭ ɧɚɛɨɪɚɯ ɛɚɬɶɤɿɜ. 

ɉɪɨɰɟɞɭɪɚ ɫɟɥɟɤɰɿʀ ɞɨɡɜɨɥɹє ɜɿɞɿɛɪɚɬɢ ɯɪɨɦɨɫɨɦɢ ɭ ɩɨɩɭɥɹɰɿʀ, ɹɤɿ ɛɭɞɭɬɶ 
ɩɪɢɣɦɚɬɢ ɭɱɚɫɬɶ ɭ ɫɯɪɟɳɭɜɚɧɧɿ. ɉɪɨɰɟɞɭɪɢ ɜɿɞɛɨɪɭ ɧɚɞɚɸɬɶ ɩɟɪɟɜɚɝɭ 
ɯɪɨɦɨɫɨɦɚɦ, ɞɥɹ ɹɤɢɯ ɰɿɥɶɨɜɚ ɮɭɧɤɰɿɹ ɧɚɛɭɜɚє ɧɚɣɛɿɥɶɲɢɯ ɡɧɚɱɟɧɶ. Ɂ 
ɚɧɚɥɿɡɭ ɧɚɜɟɞɟɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɪɢɫ. 3 ɦɨɠɧɚ ɛɚɱɢɬɢ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɪɭɥɟɬɨɱɧɨɝɨ ɜɿɞɛɨɪɭ (ɞɥɹ ɨɛɨɯ ɣɨɝɨ ɦɨɞɢɮɿɤɚɰɿɣ) (ɤɪɢɜɿ 2, 3) ɧɟɞɨɰɿɥɶɧɨ ɩɪɢ 
ɪɨɡɜ’ɹɡɚɧɧɿ ɫɮɨɪɦɭɥɶɨɜɚɧɨʀ ɡɚɞɚɱɿ. Ɂɧɚɱɟɧɧɹ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɧɚ ɿɬɟɪɚɰɿɹɯ 
ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ, ɨɬɪɢɦɚɧɿ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɪɭɥɟɬɨɱɧɨɝɨ ɜɿɞɛɨɪɭ, ɧɟ 
ɧɚɛɥɢɠɚɸɬɶɫɹ ɞɨ ɧɭɥɶɨɜɨɝɨ ɡɧɚɱɟɧɧɹ ɩɪɨɬɹɝɨɦ ɜɢɤɨɧɚɧɧɹ ɿɬɟɪɚɰɿɣ 
ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ. ȼ ɬɨɣ ɱɚɫ, ɹɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɭɪɧɿɪɧɨɝɨ ɜɿɞɛɨɪɭ 
(ɤɪɢɜɚ 1) ɬɚ ɜɿɞɛɨɪɭ ɭɫɿɤɚɧɧɹɦ (ɤɪɢɜɚ 4) ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɧɭɥɶɨɜɿ ɡɧɚɱɟɧɧɹ 
ɡɚɡɧɚɱɟɧɨʀ ɮɭɧɤɰɿʀ. 

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɜɿɞɛɨɪɭ ɭɫɿɤɚɧɧɹɦ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɜɢɪɨɞɠɟɧɧɹ ɩɨɩɭɥɹɰɿʀ 
ɩɪɢɛɥɢɡɧɨ ɧɚ 150-200 ɿɬɟɪɚɰɿʀ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ, ɜ ɬɨɣ ɱɚɫ, ɹɤ ɪɨɡɜ’ɹɡɨɤ 
ɡɚɞɚɱɿ ɳɟ ɧɟ ɨɬɪɢɦɚɧɨ. ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɭɪɧɿɪɧɨɝɨ ɜɿɞɛɨɪɭ ɜɢɪɨɞɠɟɧɧɹ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɪɢɛɥɢɡɧɨ ɩɪɢ ɜɢɤɨɧɚɧɧɿ 550-600 ɿɬɟɪɚɰɿɣ ɝɟɧɟɬɢɱɧɨɝɨ 
ɚɥɝɨɪɢɬɦɭ. 

ɇɚ ɪɢɫ. 4 ɧɚɜɟɞɟɧɨ ɡɚɥɟɠɧɿɫɬɶ ɪɿɡɧɢɰɿ ɦɿɠ ɡɧɚɱɟɧɧɹɦɢ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿɣ 
ɞɥɹ ɤɪɚɳɨʀ ɬɚ ɝɿɪɲɨʀ ɯɪɨɦɨɫɨɦɢ ɧɚ ɿɬɟɪɚɰɿɹɯ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ, 
ɨɬɪɢɦɚɧɢɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɿɡɧɢɯ ɦɟɬɨɞɿɜ ɫɟɥɟɤɰɿʀ. ɇɚɛɥɢɠɟɧɧɹ ɡɧɚɱɟɧɶ 
ɪɿɡɧɢɰɿ ɞɨ ɧɭɥɹ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɯɪɨɦɨɫɨɦɢ ɫɬɚɸɬɶ ɛɥɢɠɱɢɦɢ ɨɞɧɚ ɞɨ 
ɨɞɧɨʀ, ɬɚ ɩɨɩɭɥɹɰɿɹ ɜɢɪɨɞɠɭєɬɶɫɹ ɞɨ ɦɨɦɟɧɬɭ ɨɬɪɢɦɚɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɪɨɡɜ’ɹɡɤɭ ɡɚɞɚɱɿ ɩɨɤɪɢɬɬɹ. Ɂ ɚɧɚɥɿɡɭ ɡɚɥɟɠɧɨɫɬɟɣ, ɡɨɛɪɚɠɟɧɢɯ ɧɚ ɪɢɫ. 4, 
ɦɨɠɧɚ ɛɚɱɢɬɢ, ɳɨ ɧɚɣɛɿɥɶɲ ɲɜɢɞɤɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɜɢɪɨɞɠɟɧɧɹ ɩɨɩɭɥɹɰɿʀ ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɨɛɨɯ ɦɨɞɢɮɿɤɚɰɿɣ ɪɭɥɟɬɨɱɧɨɝɨ ɜɿɞɛɨɪɭ (ɤɪɢɜɿ 2 ɬɚ 3 ). Ȼɿɥɶɲ 
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ɩɨɜɿɥɶɧɟ ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɩɭɥɹɰɿɣ ɞɨɫɹɝɚєɬɶɫɹ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɭɪɧɿɪɧɨɝɨ 
ɜɿɞɛɨɪɭ (ɤɪɢɜɚ 1) ɬɚ ɜɿɞɛɨɪɭ ɭɫɿɤɚɧɧɹɦ (ɤɪɢɜɚ 4). 

  
Ɋɢɫ. 3 – ɉɨɯɢɛɤɚ ɡɚ ɤɿɥɶɤɿɫɬɸ 

ɜɢɤɨɪɢɫɬɚɧɢɯ ɫɟɧɫɨɪɿɜ ɞɥɹ ɪɿɡɧɢɯ ɦɟɬɨɞɿɜ 
ɫɟɥɟɤɰɿʀ 

Ɋɢɫ. 4 – Ɋɿɡɧɢɰɹ ɦɿɠ ɡɧɚɱɟɧɧɹɦɢ 
ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿɣ ɞɥɹ ɤɪɚɳɨʀ ɬɚ ɝɿɪɲɨʀ 

ɯɪɨɦɨɫɨɦɢ ɧɚ ɿɬɟɪɚɰɿɹɯ ɝɟɧɟɬɢɱɧɨɝɨ  
ɚɥɝɨɪɢɬɦɭ 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɿɬɟɪɚɰɿɣ, ɡɚ ɹɤɭ ɛɭɞɟ ɨɬɪɢɦɚɧɨ 
ɪɨɡɜ’ɹɡɨɤ ɡɚɞɚɱɿ ɩɨɤɪɢɬɬɹ, ɛɭɥɨ ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɡɚɥɟɠɧɨɫɬɿ, ɡɨɛɪɚɠɟɧɿ ɧɚ ɪɢɫ. 
1-4. ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɧɚ ɜɫɿɯ ɧɚɜɟɞɟɧɢɯ ɝɪɚɮɿɤɚɯ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɤɿɥɶɤɨɫɬɿ 
ɿɬɟɪɚɰɿɣ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɩɨɯɢɛɤɚ ɫɭɬɬєɜɨ ɡɦɿɧɸєɬɶɫɹ ɞɨ ɩɟɜɧɨɝɨ 
ɦɨɦɟɧɬɭ, ɩɪɢ ɩɨɞɚɥɶɲɨɦɭ ɡɛɿɥɶɲɟɧɧɿ ɤɿɥɶɤɨɫɬɿ ɿɬɟɪɚɰɿɣ ɝɟɧɟɬɢɱɧɨɝɨ 
ɚɥɝɨɪɢɬɦɭ ɭ ɩɨɜɟɞɿɧɰɿ ɡɚɡɧɚɱɟɧɢɯ ɮɭɧɤɰɿɣ ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɧɚɱɧɨɝɨ 
ɩɨɤɪɚɳɟɧɧɹ, ɩɪɢ ɰɶɨɦɭ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɪɨɡɪɚɯɭɧɤɿɜ ɡ ɝɟɧɟɬɢɱɧɢɦ ɚɥɝɨɪɢɬɦɨɦ 
ɡɧɚɱɧɨ ɡɪɨɫɬɚє. Ɍɨɦɭ ɩɪɢ ɜɿɞɫɭɬɧɨɫɬɿ ɫɭɬɬєɜɢɯ ɡɦɿɧ ɭ ɩɨɜɟɞɿɧɰɿ ɪɨɡɜ’ɹɡɤɭ 
ɡɚɞɚɱɿ ɪɨɛɨɬɭ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɦɨɠɧɚ ɩɪɢɩɢɧɢɬɢ.  

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɨɩɟɪɚɰɿʀ ɦɭɬɚɰɿʀ ɫɬɜɨɪɸɸɬɶɫɹ ɬɚɤɿ ɥɚɧɰɸɠɤɢ ɝɟɧɿɜ, ɹɤɿ ɧɟ 
ɜɯɨɞɢɥɢ ɜ ɩɨɩɟɪɟɞɧє ɩɨɤɨɥɿɧɧɹ. ɍ ɬɨɣ ɠɟ ɱɚɫ ɰɹ ɩɪɨɰɟɞɭɪɚ ɦɨɠɟ ɫɬɜɨɪɸɜɚɬɢ 
ɞɚɪɟɦɧɿ ɬɚ «ɲɤɿɞɥɢɜɿ» ɨɫɨɛɢ, ɧɚɹɜɧɿɫɬɶ ɹɤɢɯ ɭɫɤɥɚɞɧɸє ɩɨɲɭɤ ɪɨɡɜ’ɹɡɤɭ. 
Ɍɨɦɭ ɜɢɛɿɪ ɦɟɬɨɞɭ ɦɭɬɚɰɿʀ ɬɚ ɧɚɥɚɲɬɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɩɪɨɰɟɞɭɪɢ, 
ɧɟɨɛɯɿɞɧɨ ɡɪɨɛɢɬɢ ɬɚɤ, ɳɨɛ ɜɨɧɚ ɫɩɪɢɹɥɚ ɩɨɲɭɤɭ ɪɨɡɜ’ɹɡɤɭ. 

ɍ ɪɨɛɨɬɿ ɣɦɨɜɿɪɧɿɫɬɶ ɦɭɬɚɰɿʀ ɭ ɯɪɨɦɨɫɨɦɿ ɩɨɩɭɥɹɰɿʀ ɜɢɡɧɚɱɚє ɿɧɬɟɧɫɢɜɧɿɫɬɶ 
ɦɭɬɚɰɿɣ ɬɚ ɫɬɚɧɨɜɢɬɶ 1%. Ɉɩɟɪɚɬɨɪ ɦɭɬɚɰɿʀ, ɜɢɤɨɧɚɧɢɣ ɞɥɹ ɯɪɨɦɨɫɨɦɢ, ɦɨɠɟ 
ɡɦɿɧɸɜɚɬɢ ɜɿɞ 0 ɞɨ 3 ɝɟɧɿɜ ɜ ɯɪɨɦɨɫɨɦɿ. əɤɳɨ ɜɿɞɫɨɬɨɤ ɣɦɨɜɿɪɧɨɫɬɿ ɦɭɬɚɰɿɣ 
ɩɪɢɣɦɚɬɢɦɟ ɜɟɥɢɤɟ ɡɧɚɱɟɧɧɹ, ɬɨ ɯɪɨɦɨɫɨɦɢ – ɩɨɬɨɦɤɢ ɭ ɩɨɩɭɥɹɰɿʀ ɧɟ 
ɭɫɩɚɞɤɨɜɭɸɬɶ ɨɡɧɚɤɢ ɛɚɬɶɤɿɜ, ɚ ɚɥɝɨɪɢɬɦ ɧɟ ɦɚɬɢɦɟ ɡɦɨɝɭ ɧɚɜɱɚɬɢɫɹ ɧɚ 
ɨɫɧɨɜɿ ɫɩɚɞɤɨɜɢɯ ɨɡɧɚɤ.  

ɍ ɪɨɛɨɬɿ ɞɨɫɥɿɞɠɭєɬɶɫɹ ɬɪɢ ɜɢɞɢ ɚɥɝɨɪɢɬɦɿɜ ɦɭɬɚɰɿɣ: ɿɧɜɟɪɫɿɹ ɝɟɧɚ (ɤɪɢɜɚ 
3); ɿɧɫɟɪɰɿɣɧɚ ɦɭɬɚɰɿɹ (ɤɪɢɜɚ 2), ɩɪɢ ɹɤɨʀ ɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɛɿɬɿɜ ɯɪɨɦɨɫɨɦɢ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɜɫɬɚɜɤɚ ɿɧɲɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ; ɨɞɧɨɪɿɞɧɚ ɦɭɬɚɰɿɹ (ɤɪɢɜɚ 1). 

ɇɚ ɪɢɫ. 5 ɬɚ 6 ɧɚɜɟɞɟɧɨ ɩɨɪɿɜɧɹɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ, ɨɬɪɢɦɚɧɢɯ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɪɶɨɯ ɪɿɡɧɢɯ ɦɟɬɨɞɿɜ ɦɭɬɚɰɿʀ. Ɂ ɚɧɚɥɿɡɭ ɪɢɫɭɧɤɿɜ ɦɨɠɧɚ 
ɩɨɦɿɬɢɬɢ, ɳɨ ɿɧɜɟɪɫɿɹ ɝɟɧɚ (ɤɪɢɜɚ 3) ɧɟ є ɤɨɪɢɫɧɨɸ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ 
ɩɪɢ ɨɛɪɚɧɨɦɭ ɫɩɨɫɨɛɿ ɤɨɞɭɜɚɧɧɹ ɯɪɨɦɨɫɨɦɢ ɭ ɜɢɝɥɹɞɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɛɿɬɿɜ.  

Іɞɟɹ ɿɧɜɟɪɫɿʀ ɝɟɧɭ ɫɩɢɪɚєɬɶɫɹ ɧɚ ɩɟɪɟɦɢɤɚɧɧɿ ɛɿɬɿɜ. ɍ ɩɨɱɚɬɤɨɜɨʀ ɩɨɩɭɥɹɰɿʀ 
ɦɢ ɦɚєɦɨ ɛɥɢɡɶɤɨ 90% ɩɨɪɨɠɧɿɯ ɩɭɧɤɬɿɜ, ɹɤɿ ɤɨɞɨɜɚɧɿ ɩɨɫɥɿɞɨɜɧɨɫɬɹɦɢ, 
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ɫɤɥɚɞɟɧɢɦɢ ɡ ɞɜɨɯ ɧɭɥɿɜ (00). Ɇɟɬɨɞ ɿɧɜɟɪɫɿʀ ɝɟɧɭ ɡɦɿɧɸє ʀɯ ɧɚ ɩɨɫɥɿɞɨɜɧɨɫɬɿ 
ɡ ɞɜɨɯ ɨɞɢɧɢɰɶ (11), ɹɤɿ ɜɢɡɧɚɱɚɸɬɶ ɪɨɡɬɚɲɭɜɚɧɧɹ ɪɨɭɬɟɪɭ ɡ ɜɟɥɢɤɨɸ 
ɣɦɨɜɿɪɧɿɫɬɸ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɤɨɧɚɧɧɹ ɬɚɤɨʀ ɦɭɬɚɰɿʀ ɤɿɥɶɤɿɫɬɶ ɪɨɭɬɟɪɿɜ 
ɡɧɚɱɧɨ ɡɪɨɫɬɚє (ɪɢɫ. 5, ɤɪɢɜɚ 3). Ɍɚɤɨɠ ɰɟɣ ɜɢɞ ɦɭɬɚɰɿʀ ɧɟ ɡɦɿɧɸє ɤɿɥɶɤɿɫɬɶ 
ɩɪɢɫɬɪɨʀɜ, ɹɤɿ ɡɚɤɨɞɨɜɚɧɿ ɹɤ 01 ɚɛɨ 10 ɬɚ ɜɢɡɧɚɱɚɸɬɶ ɪɨɡɬɚɲɭɜɚɧɧɹ ɫɟɧɫɨɪɿɜ.  

ɇɚ ɪɢɫ. 6 ɡɧɚɱɟɧɧɹ ɩɨɯɢɛɤɢ ɡɚ ɤɿɥɶɤɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɢɯ ɫɟɧɫɨɪɿɜ ɧɚ 
ɿɬɟɪɚɰɿɹɯ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɞɥɹ ɿɧɜɟɪɫɿʀ ɝɟɧɭ ɧɟ ɡɦɟɧɲɭєɬɶɫɹ (ɤɪɢɜɚ 3). 

  
Ɋɢɫ. 5 – ɉɨɯɢɛɤɚ ɡɚ ɤɿɥɶɤɿɫɬɸ 

ɜɢɤɨɪɢɫɬɚɧɢɯ ɪɨɭɬɟɪɿɜ ɞɥɹ ɪɿɡɧɢɯ ɦɟɬɨɞɿɜ 
ɦɭɬɚɰɿʀ 

Ɋɢɫ. 6 – ɉɨɯɢɛɤɚ ɡɚ ɤɿɥɶɤɿɫɬɸ 
ɜɢɤɨɪɢɫɬɚɧɢɯ ɫɟɧɫɨɪɿɜ ɞɥɹ ɪɿɡɧɢɯ 

ɦɟɬɨɞɿɜ ɦɭɬɚɰɿʀ 
ɉɨɪɿɜɧɹɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɛɨɬɢ ɚɥɝɨɪɢɬɦɭ, ɨɬɪɢɦɚɧɢɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 

ɿɧɫɟɪɰɿɣɧɨʀ ɦɭɬɚɰɿʀ (ɤɪɢɜɚ 2) ɬɚ ɨɞɧɨɪɿɞɧɨʀ ɦɭɬɚɰɿʀ (ɤɪɢɜɚ 3), ɫɜɿɞɱɢɬɶ, ɳɨ 
ɜɨɧɢ ɦɚɸɬɶ ɩɪɢɛɥɢɡɧɨ ɨɞɧɚɤɨɜɭ ɲɜɢɞɤɿɫɬɶ ɧɚɛɥɢɠɟɧɧɹ ɞɨ ɧɭɥɶɨɜɢɯ ɡɧɚɱɟɧɶ 
ɩɨɯɢɛɤɢ ɡɚ ɤɿɥɶɤɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɢɯ ɩɪɢɫɬɪɨʀɜ. Ⱥɥɟ, ɨɫɤɿɥɶɤɢ ɩɪɢ ɜɢɤɨɧɚɧɧɿ 
ɿɧɫɟɪɰɿɣɧɨʀ ɦɭɬɚɰɿʀ ɥɢɲɟ ɡɦɿɧɸєɬɶɫɹ ɩɨɪɹɞɨɤ ɝɟɧɿɜ ɛɟɡ ɜɜɟɞɟɧɧɹ ɚɛɨ 
ɜɢɞɚɥɟɧɧɹ ɜɢɩɚɞɤɨɜɢɯ ɩɪɢɫɬɪɨʀɜ, ɬɨ ɰɟ ɧɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɚɱɧɢɯ ɡɦɿɧ ɭ 
ɩɨɩɭɥɹɰɿʀ, ɚ ɥɢɲɟ ɞɨɡɜɨɥɹє ɞɨɬɪɢɦɭɜɚɬɢɫɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɩɪɢɫɬɪɨʀɜ ɿ 
ɩɨɤɪɚɳɭɜɚɬɢ ɧɚɞɿɣɧɿɫɬɶ ɩɨɤɪɢɬɬɹ ɧɚ ɿɬɟɪɚɰɿɹɯ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ (ɪɢɫ. 
6).  ɇɚ ɪɢɫ. 7, 8 ɧɚɜɟɞɟɧɨ ɞɟɤɨɞɨɜɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɪɨɛɨɬɢ ɝɟɧɟɬɢɱɧɨɝɨ 
ɚɥɝɨɪɢɬɦɭ ɭ ɜɢɝɥɹɞɿ ɪɨɡɬɚɲɭɜɚɧɧɹ ɩɪɢɫɬɪɨʀɜ ɧɚ ɩɥɚɧɿ ɩɨɜɟɪɯɭ ɩɪɢɦɿɳɟɧɧɹ, 
ɹɤɿ ɛɭɥɨ ɨɬɪɢɦɚɧɨ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɨɞɧɨɪɿɞɧɨʀ ɦɭɬɚɰɿʀ ɬɚ ɿɧɫɟɪɰɿɣɧɨʀ 
ɦɭɬɚɰɿʀ. Ɋɟɡɭɥɶɬɚɬ, ɨɬɪɢɦɚɧɢɣ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɿɧɫɟɪɰɿɣɧɨʀ ɦɭɬɚɰɿʀ (ɪɢɫ. 8), 
ɝɿɪɲɟ, ɧɿɠ ɬɨɣ, ɹɤɢɣ ɨɬɪɢɦɚɧɨ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɨɞɧɨɪɿɞɧɨʀ ɦɭɬɚɰɿʀ (ɪɢɫ. 7). 
ɉɪɢ ɜɿɡɭɚɥɿɡɚɰɿʀ ɪɟɡɭɥɶɬɚɬɭ ɧɚ ɪɢɫ. 8 ɱɨɬɢɪɢ ɪɨɭɬɟɪɢ ɪɨɡɬɚɲɨɜɚɧɿ ɩɚɪɚɦɢ, ɧɚ 
ɧɟɡɧɚɱɧɨʀ ɜɿɞɫɬɚɧɿ ɞɪɭɝ ɜɿɞ ɞɪɭɝɚ.  

  
Ɋɢɫ. 7 – Ⱦɟɤɨɞɨɜɚɧɢɣ ɪɟɡɭɥɶɬɚɬ 

ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɩɨɤɪɢɬɬɹ ɿɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɨɞɧɨɪɿɞɧɨʀ ɦɭɬɚɰɿʀ 

Ɋɢɫ. 8 – Ⱦɟɤɨɞɨɜɚɧɢɣ ɪɟɡɭɥɶɬɚɬ 
ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɩɨɤɪɢɬɬɹ ɿɡ 

ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɿɧɫɟɪɰɿɣɧɨʀ ɦɭɬɚɰɿʀ 
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ɐɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɭ ɡɜ’ɹɡɤɭ ɡ ɬɢɦ, ɳɨ ɦɟɬɨɞ ɿɧɫɟɪɰɿɣɧɨʀ ɦɭɬɚɰɿʀ ɨɛ'єɞɧɭє 
ɝɪɭɩɢ ɩɪɢɫɬɪɨʀɜ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɤɪɚɳɢɯ ɩɨɤɚɡɧɢɤɿɜ ɫɬɿɣɤɨɫɬɿ ɦɟɪɟɠɿ. 

ȼɢɫɧɨɜɤɢ. Ɂɚɞɚɱɭ ɩɪɨɟɤɬɭɜɚɧɧɹ ɨɩɬɢɦɚɥɶɧɨʀ ɬɨɩɨɥɨɝɿʀ ɛɟɡɞɪɨɬɨɜɨʀ 
ɫɟɧɫɨɪɧɨʀ ɦɟɪɟɠɿ ɫɮɨɪɦɭɥɶɨɜɚɧɨ, ɹɤ ɡɚɞɚɱɭ ɩɨɤɪɢɬɬɹ. ɍ ɹɤɨɫɬɿ ɦɟɬɨɞɭ 
ɪɨɡɜ'ɹɡɚɧɧɹ ɨɛɪɚɧɨ ɝɟɧɟɬɢɱɧɢɣ ɚɥɝɨɪɢɬɦ. ȼɢɯɨɞɹɱɢ ɡ ɜɢɝɥɹɞɭ ɰɿɥɶɨɜɨʀ 
ɮɭɧɤɰɿʀ ɡɚɞɚɱɿ ɨɩɬɢɦɿɡɚɰɿʀ ɫɮɨɪɦɭɥɶɨɜɚɧɨ ɰɿɥɶɨɜɭ ɮɭɧɤɰɿɸ ɝɟɧɟɬɢɱɧɨɝɨ 
ɚɥɝɨɪɢɬɦɭ. Ɉɫɧɨɜɧɿ ɝɟɧɟɬɢɱɧɿ ɨɩɟɪɚɬɨɪɢ ɚɞɚɩɬɨɜɚɧɨ ɞɨ ɡɚɞɚɱɿ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɬɨɩɨɥɨɝɿʀ ɛɟɡɞɪɨɬɨɜɢɯ ɫɟɧɫɨɪɧɢɯ ɦɟɪɟɠ. ɉɪɨɜɟɞɟɧɨ ɨɛɱɢɫɥɸɜɚɥɶɧɢɣ 
ɟɤɫɩɟɪɢɦɟɧɬ, ɭ ɯɨɞɿ ɜɢɤɨɧɚɧɧɹ ɹɤɨɝɨ ɜɫɬɚɧɨɜɥɟɧɨ ɨɩɬɢɦɚɥɶɧɢɣ ɪɨɡɦɿɪ 
ɩɨɩɭɥɹɰɿʀ; ɨɛɪɚɧɨ ɩɪɨɰɟɞɭɪɭ ɨɞɧɨɪɿɞɧɨɝɨ ɫɯɪɟɳɭɜɚɧɧɹ, ɩɪɨɰɟɞɭɪɭ 
ɬɭɪɧɿɪɧɨɝɨ ɜɿɞɛɨɪɭ; ɩɪɨɰɟɞɭɪɭ ɨɞɧɨɪɿɞɧɨʀ ɦɭɬɚɰɿʀ. ɍ ɹɤɨɫɬɿ ɤɪɢɬɟɪɿɸ 
ɡɭɩɢɧɟɧɧɹ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɨɛɪɚɧɨ ɫɬɚɝɧɚɰɿɸ ɪɟɡɭɥɶɬɚɬɿɜ ɧɚ ɿɬɟɪɚɰɿɹɯ 
ɚɥɝɨɪɢɬɦɭ. 
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