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Variantness and integratness implementations of practical part of the program on physics 

in middle general educational establishments - one of ways of providing of the system and 

functionality of knowledge of students on physics. In the article the renewed going offer near 

realization of physical practical work in a 10 class on academic and profile levels on themes 
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ȿɄɋɉȿɊɂɆȿɇɌȺɅЬɇȿ ȼɂȼɑȿɇɇЯ ɉɈȼȿɊɏɇȿȼɂɏ ɏȼɂɅЬ 
ɍ ɒɄȱɅЬɇȱɃ ɅȺȻɈɊȺɌɈɊȱȲ 

Заɩɪɨɩɨɧɨɜаɧɨ ɯɜɢɥɶɨɜɭ ɜаɧɧɭ ɧɨɜɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɟɦɨɧɫɬɪаɰɿɣɧɢɯ 
ɞɨɫɥɿɞɿɜ ɬа ɮɿɡɢɱɧɨɝɨ ɩɪаɤɬɢɤɭɦɭ ɭ ɫɟɪɟɞɧɿɣ ɲɤɨɥɿ, ɡɨɤɪɟɦа ɞɥɹ ɜɢɡɧаɱɟɧɧɹ ɡаɥɟɠɧɨɫɬɿ 
ɲɜɢɞɤɨɫɬɿ ɩɨɲɢɪɟɧɧɹ ɤаɩɿɥɹɪɧɢɯ ɯɜɢɥɶ ɧа ɩɨɜɟɪɯɧɿ ɜɨɞɢ ɜɿɞ ɞɨɜɠɢɧɢ ɯɜɢɥɿ ɬа ɜɢɡɧаɱɟɧɧɹ 
ɤɨɟɮɿɰɿєɧɬа ɩɨɜɟɪɯɧɟɜɨɝɨ ɧаɬɹɝɭ ɪɿɞɢɧɢ.  

Кɥɸɱɨɜɿ ɫɥɨɜа: ɞɟɦɨɧɫɬɪаɰɿɣɧɿ ɞɨɫɥɿɞɢ, ɮɿɡɢɱɧɢɣ ɩɪаɤɬɢɤɭɦ, ɯɜɢɥɶɨɜа ɜаɧɧа, 
ɞɢɫɩɟɪɫɿɹ ɩɨɜɟɪɯɧɟɜɢɯ ɯɜɢɥɶ. 

 

ȼ ɭɦɨɜɚɯ ɫɬɚɧɨɜɥɟɧɧɹ ɿ ɪɨɡɜɢɬɤɭ ɜɢɫɨɤɨɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɫɭɫɩɿɥьɫɬɜɚ ɜ ɍɤɪɚʀɧɿ 
ɜɢɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬь ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɬɚ ɩɪɿɨɪɢɬɟɬɧɨɫɬɿ ɲɤɿɥьɧɨʀ ɩɪɢɪɨɞɧɢɱɨ-

ɦɚɬɟɦɚɬɢɱɧɨʀ ɨɫɜɿɬɢ. 

əɤ ɧɚɜɱɚɥьɧɚ ɞɢɫɰɢɩɥɿɧɚ, ɜ ɨɫɧɨɜɭ ɜɢɜɱɟɧɧɹ ɹɤɨʀ ɩɨɤɥɚɞɟɧɨ ɫɢɫɬɟɦɭ ɞɨɫɥɿɞɿɜ ɿ 
ɫɩɨɫɬɟɪɟɠɟɧь, ɲɤɿɥьɧɢɣ ɤɭɪɫ ɮɿɡɢɤɢ ɜɢɪɿɲɭє ɨɫɜɿɬɧɿ, ɜɢɯɨɜɧɿ, ɪɨɡɜɢɜɚɥьɧɿ ɿ ɩɪɚɤɬɢɱɧɿ ɰɿɥɿ 
ɣ ɨɞɧɨɱɚɫɧɨ ɡ ɰɢɦ ɪɨɡɜ'ɹɡɭє ɞɭɠɟ ɜɚɠɥɢɜɿ ɮɭɧɤɰɿʀ ɮɨɪɦɭɜɚɧɧɹ ɨɫɨɛɢɫɬɨɫɬɿ ɲɤɨɥɹɪɚ, 
ɡɞɚɬɧɨɝɨ ɞɨ ɰɿɥɟɫɩɪɹɦɨɜɚɧɨɝɨ ɫɩɪɢɣɧɹɬɬɹ ɨɬɨɱɭɸɱɨʀ ɩɪɢɪɨɞɢ ɿ ɮɨɪɦɭɜɚɧɧɹ ɫɭɱɚɫɧɢɯ 
ɧɚɭɤɨɜɢɯ ɭɹɜɥɟɧь ɩɪɨ ɧɚɜɤɨɥɢɲɧɿɣ ɫɜɿɬ [2, ɫ. 296]. 

ɍ ɫьɨɝɨɞɧɿɲɧɿɣ ɦɟɬɨɞɢɰɿ ɧɚɜɱɚɧɧɹ ɮɿɡɢɤɢ ɧɚɤɨɩɢɱɟɧɨ ɩɟɜɧɢɣ ɞɨɫɜɿɞ ɭ ɝɚɥɭɡɿ 
ɪɨɡɲɢɪɟɧɧɹ ɞɢɞɚɤɬɢɱɧɢɯ ɮɭɧɤɰɿɣ ɧɚɜɱɚɥьɧɨɝɨ ɮɿɡɢɱɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ, ɡɨɤɪɟɦɚ: 
ɪɨɡɪɨɛɤɚ ɧɨɜɢɯ ɞɟɦɨɧɫɬɪɚɰɿɣɧɢɯ ɞɨɫɥɿɞɿɜ ɧɚ ɨɫɧɨɜɿ ɫɭɱɚɫɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɿ ɩɪɢɥɚɞɿɜ, 
ɮɨɪɦɭɜɚɧɧɹ ɞɨɫɥɿɞɧɢɰьɤɢɯ ɧɚɜɢɱɨɤ ɭ ɭɱɧɿɜ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ, 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɤɬɪɨɧɧɨ-ɨɛɱɢɫɥɸɜɚɥьɧɨʀ ɬɟɯɧɿɤɢ ɜ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɩɪɚɤɬɢɤɭɦɿ ɞɥɹ 
ɨɛɪɨɛɤɢ ɪɟɡɭɥьɬɚɬɿɜ ɟɤɫɩɟɪɢɦɟɧɬɭ. ɋɮɨɪɦɨɜɚɧɿ ɭɦɿɧɧɹ ɜ ɯɨɞɿ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɿɜ є 
ɜɚɠɥɢɜɢɦ ɚɫɩɟɤɬɨɦ ɞɥɹ ɩɨɡɢɬɢɜɧɨʀ ɦɨɬɢɜɚɰɿʀ ɭɱɧɿɜ ɧɚ ɞɨɫɥɿɞɧɢɰьɤɭ ɞɿɹɥьɧɿɫɬь [2 - 5]. 

 ɇɚɜɱɚɥьɧɢɣ ɟɤɫɩɟɪɢɦɟɧɬ ɜɢɫɬɭɩɚє ɨɞɧɨɱɚɫɧɨ ɹɤ ɦɟɬɨɞ ɧɚɜɱɚɧɧɹ, ɞɠɟɪɟɥɨ ɡɧɚɧь ɿ 
ɡɚɫɿɛ ɧɚɜɱɚɧɧɹ. ȼɢɤɨɧɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɭ ɜ ɧɚɜɱɚɥьɧɨɦɭ ɩɪɨɰɟɫɿ ɡ ɮɿɡɢɤɢ ɞɨɡɜɨɥɹє 
ɩɨɤɚɡɚɬɢ ɹɜɢɳɚ, ɳɨ ɜɢɜɱɚɸɬьɫɹ, ɜ ɩɟɞɚɝɨɝɿɱɧɨ ɬɪɚɧɫɮɨɪɦɨɜɚɧɨɦɭ ɜɢɝɥɹɞɿ ɿ ɬɢɦ ɫɚɦɢɦ 

ɫɬɜɨɪɢɬɢ ɧɟɨɛɯɿɞɧɭ ɛɚɡɭ ɞɥɹ ʀɯ ɜɢɜɱɟɧɧɹ; ɩɪɨɿɥɸɫɬɪɭɜɚɬɢ ɜɫɬɚɧɨɜɥɟɧɿ ɜ ɧɚɭɰɿ ɡɚɤɨɧɢ ɿ 
ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɜ ɞɨɫɬɭɩɧɨɦɭ ɞɥɹ ɭɱɧɿɜ ɜɢɝɥɹɞɿ ɿ ɡɪɨɛɢɬɢ ʀɯ ɡɦɿɫɬ ɡɪɨɡɭɦɿɥɢɦ ɞɥɹ ɭɱɧɿɜ; 
ɩɿɞɜɢɳɢɬɢ ɧɚɨɱɧɿɫɬь ɜɢɤɥɚɞɚɧɧɹ; ɨɡɧɚɣɨɦɢɬɢ ɭɱɧɿɜ ɡ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢɦ ɦɟɬɨɞɨɦ 

ɞɨɫɥɿɞɠɟɧɧɹ ɮɿɡɢɱɧɢɯ ɹɜɢɳ; ɩɨɫɢɥɢɬɢ ɿɧɬɟɪɟɫ ɭɱɧɿɜ ɞɨ ɜɢɜɱɟɧɧɹ ɮɿɡɢɤɢ; ɮɨɪɦɭɜɚɬɢ 

ɩɨɥɿɬɟɯɧɿɱɧɿ ɬɚ ɞɨɫɥɿɞɧɢɰьɤɨ-ɟɤɫɩɟɪɢɦɟɧɬɚɬɨɪɫьɤɿ ɧɚɜɢɱɤɢ.  

ɒɤɿɥьɧɚ ɮɿɡɢɱɧɚ ɞɟɦɨɧɫɬɪɚɰɿɹ ɣ ɟɤɫɩɟɪɢɦɟɧɬ є ɧɟɨɛɯɿɞɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ 

ɮɨɪɦɭɜɚɧɧɹ ɨɫɧɨɜɧɢɯ ɮɿɡɢɱɧɢɯ ɩɨɧɹɬь ɭ ɲɤɨɥɹɪɿɜ ɩɪɢ ɜɢɜɱɟɧɧɿ ɤɨɥɢɜɚɥьɧɨɝɨ ɿ 
ɯɜɢɥьɨɜɨɝɨ ɪɭɯɭ (ɱɚɫɬɨɬɚ ɿ ɩɟɪɿɨɞ ɤɨɥɢɜɚɧь, ɯɜɢɥɹ, ɩɨɜɡɞɨɜɠɧɿ ɿ ɩɨɩɟɪɟɱɧɿ ɯɜɢɥɿ, ɞɨɜɠɢɧɚ 
ɯɜɢɥɿ, ɲɜɢɞɤɿɫɬь ɩɨɲɢɪɟɧɧɹ ɯɜɢɥɿ, ɮɪɨɧɬ ɯɜɢɥɿ, ɞɠɟɪɟɥɨ ɯɜɢɥь, ɧɚɤɥɚɞɚɧɧɹ ɯɜɢɥь, 
ɧɟɡɚɥɟɠɧɟ ɩɨɲɢɪɟɧɧɹ ɯɜɢɥь ɜɿɞ ɪɿɡɧɢɯ ɞɠɟɪɟɥ, ɩɪɢɧɰɢɩ Ƚɸɣɝɟɧɫɚ, ɿɧɬɟɪɮɟɪɟɧɰɿɹ ɿ 
ɞɢɮɪɚɤɰɿɹ ɯɜɢɥь).  
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ɇɚɜɱɚɥьɧɚ ɩɪɨɝɪɚɦɚ ɡ ɮɿɡɢɤɢ ɩɟɪɟɞɛɚɱɚє ɜɢɜɱɟɧɧɹ ɪɨɡɞɿɥɭ "Кɨɥɢɜɚɧɧɹ ɿ ɯɜɢɥɿ" ɧɚ 
ɪɿɜɧɿ ɫɬɚɧɞɚɪɬɭ ɭ 11 ɤɥɚɫɿ ɬɚ ɭ 10 ɤɥɚɫɿ ɧɚ ɚɤɚɞɟɦɿɱɧɨɦɭ ɪɿɜɧɿ (8 ɝɨɞ.). Зɚ ɰɟɣ ɱɚɫ 
ɜɢɜɱɚɸɬьɫɹ ɨɫɧɨɜɧɿ ɩɨɧɹɬɬɹ ɬɚ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ: ɤɨɥɢɜɚɥьɧɢɣ ɪɭɯ, ɭɦɨɜɢ ɜɢɧɢɤɧɟɧɧɹ 
ɤɨɥɢɜɚɧь, ɜɿɥьɧɿ ɤɨɥɢɜɚɧɧɹ, ɝɚɪɦɨɧɿɱɧɿ ɤɨɥɢɜɚɧɧɹ, ɮɚɡɚ ɤɨɥɢɜɚɧь, ɜɢɦɭɲɟɧɿ ɤɨɥɢɜɚɧɧɹ, 
ɪɟɡɨɧɚɧɫ, ɩɨɲɢɪɟɧɧɹ ɦɟɯɚɧɿɱɧɢɯ ɤɨɥɢɜɚɧь ɭ ɩɪɭɠɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ, ɩɨɩɟɪɟɱɧɿ ɬɚ 
ɩɨɜɡɞɨɜɠɧɿ ɯɜɢɥɿ, ɲɜɢɞɤɿɫɬь ɩɨɲɢɪɟɧɧɹ ɯɜɢɥь.  

ɉɪɨɝɪɚɦɨɸ ɪɟɤɨɦɟɧɞɨɜɚɧɢɣ ɩɟɪɟɥɿɤ ɞɟɦɨɧɫɬɪɚɰɿɣ ɬɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ, 
ɩɟɪɟɜɚɠɧɨ ɞɥɹ ɜɢɜɱɟɧɧɹ ɤɨɥɢɜɚɧь: ɜɢɝɨɬɨɜɥɟɧɧɹ ɦɚɹɬɧɢɤɚ ɣ ɜɢɡɧɚɱɟɧɧɹ ɩɟɪɿɨɞɭ ɣɨɝɨ 
ɤɨɥɢɜɚɧь; ɜɿɥьɧɿ ɤɨɥɢɜɚɧɧɹ ɜɚɧɬɚɠɭ ɧɚ ɧɢɬɰɿ ɬɚ ɜɚɧɬɚɠɭ ɧɚ ɩɪɭɠɢɧɿ; ɜɢɦɭɲɟɧɿ ɤɨɥɢɜɚɧɧɹ; 
ɪɟɡɨɧɚɧɫ; ɤɨɥɢɜɚɧɧɹ ɬɿɥ ɹɤ ɞɠɟɪɟɥ ɡɜɭɤɭ; ɪɨɥь ɩɪɭɠɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɭ ɩɟɪɟɞɚɱɿ ɡɜɭɤɨɜɢɯ 
ɤɨɥɢɜɚɧь; ɡɚɥɟɠɧɿɫɬь ɝɭɱɧɨɫɬɿ ɡɜɭɤɭ ɜɿɞ ɚɦɩɥɿɬɭɞɢ ɤɨɥɢɜɚɧь; ɡɚɥɟɠɧɿɫɬь ɜɢɫɨɬɢ ɬɨɧɭ ɜɿɞ 
ɱɚɫɬɨɬɢ ɤɨɥɢɜɚɧь; ɜɿɞɛɢɜɚɧɧɹ ɡɜɭɤɨɜɢɯ ɯɜɢɥь; ɡɚɫɬɨɫɭɜɚɧɧɹ ɭɥьɬɪɚɡɜɭɤɭ; ɜɿɥьɧɿ 
ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɿ ɤɨɥɢɜɚɧɧɹ ɧɢɡьɤɨʀ ɱɚɫɬɨɬɢ ɜ ɤɨɥɢɜɚɥьɧɨɦɭ ɤɨɧɬɭɪɿ ɬɚ ɡɚɥɟɠɧɿɫɬь ʀɯɧьɨʀ 
ɱɚɫɬɨɬɢ ɜɿɞ ɟɥɟɤɬɪɨєɦɧɨɫɬɿ ɬɚ ɿɧɞɭɤɬɢɜɧɨɫɬɿ ɤɨɧɬɭɪɭ; ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ ɣ ɩɪɢɣɦɚɧɧɹ 
ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɢɯ ɯɜɢɥь. ɍ ɮɿɡɢɱɧɨɦɭ ɩɪɚɤɬɢɤɭɦɿ ɩɪɨɩɨɧɭɸɬьɫɹ ɪɨɛɨɬɢ: ɞɨɫɥɿɞɠɟɧɧɹ 
ɧɢɬɹɧɨɝɨ ɦɚɹɬɧɢɤɚ; ɜɢɦɿɪɸɜɚɧɧɹ ɩɪɢɫɤɨɪɟɧɧɹ ɜɿɥьɧɨɝɨ ɩɚɞɿɧɧɹ; ɞɨɫɥɿɞɠɟɧɧɹ ɤɨɥɢɜɚɧь 
ɬɿɥɚ ɧɚ ɩɪɭɠɢɧɿ; ɜɢɡɧɚɱɟɧɧɹ ɞɨɜɠɢɧɢ ɫɜɿɬɥɨɜɨʀ ɯɜɢɥɿ; ɜɢɡɧɚɱɟɧɧɹ ɩɪɢɫɤɨɪɟɧɧɹ ɜɿɥьɧɨɝɨ 
ɩɚɞɿɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɚɹɬɧɢɤɚ. 

ɇɟɡɧɚɱɧɚ ɤɿɥьɤɿɫɬь ɝɨɞɢɧ, ɜɿɞɜɟɞɟɧɚ ɧɚ ɜɢɜɱɟɧɧɹ ɤɨɥɢɜɚɧь ɿ ɯɜɢɥь, ɩɿɞɜɢɳɭє ɪɨɥь 
ɞɟɦɨɧɫɬɪɚɰɿɣɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɞɥɹ ɩɨɜɧɨɝɨ ɪɨɡɭɦɿɧɧɹ ɰɿєʀ ɜɚɠɥɢɜɨʀ ɬɟɦɢ, ɹɤɚ, ɨɤɪɿɦ 

ɫɚɦɨɫɬɿɣɧɨɝɨ ɡɧɚɱɟɧɧɹ, є ɛɚɡɨɜɨɸ ɩɪɢ ɜɢɜɱɟɧɧɿ ɟɥɟɤɬɪɨɞɢɧɚɦɿɤɢ ɬɚ ɯɜɢɥьɨɜɨʀ ɨɩɬɢɤɢ. 

Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɿʀ ɦɟɯɚɧɿɱɧɢɯ ɯɜɢɥь ɫɬɜɨɪɟɧɿ ɧɚɜɱɚɥьɧɿ ɩɪɢɥɚɞɢ – ɯɜɢɥьɨɜɚ ɦɚɲɢɧɚ 
ɬɚ ɯɜɢɥьɨɜɚ ɜɚɧɧɚ [6]. Ɉɫɬɚɧɧɹ ɩɪɢɡɧɚɱɟɧɚ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɿʀ ɯɜɢɥь ɧɚ ɩɨɜɟɪɯɧɿ ɜɨɞɢ, ʀɯ 
ɿɧɬɟɪɮɟɪɟɧɰɿʀ ɬɚ ɞɢɮɪɚɤɰɿʀ, ɬɭɬ ɡɛɭɪɟɧɧɹ ɯɜɢɥь ɜɿɞɛɭɜɚєɬьɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɭɠɧɨɝɨ 
ɜɚɠɟɥɹ, ɚ ɫɬɚɬɢɱɧɚ ɤɚɪɬɢɧɚ ɯɜɢɥь ɞɨɫɹɝɚєɬьɫɹ ɩɿɞɛɨɪɨɦ ɱɚɫɬɨɬɢ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ 
ɫɬɪɨɛɨɫɤɨɩɚ ɿ ɩɪɨɟɤɬɭєɬьɫɹ ɧɚ ɟɤɪɚɧ ɚɛɨ ɫɬɟɥɸ. Ⱦɥɹ ɬɚɤɢɯ ɞɟɦɨɧɫɬɪɚɰɿɣ ɩɨɬɪɿɛɧɟ 
ɡɚɬɟɦɧɟɧɧɹ ɤɥɚɫɧɨʀ ɤɿɦɧɚɬɢ.  

Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ ɛɭɥɨ ɫɬɜɨɪɟɧɧɹ ɯɜɢɥьɨɜɨʀ ɜɚɧɧɢ ɧɨɜɨʀ ɤɨɧɫɬɪɭɤɰɿʀ, ɹɤɚ ɛ 
ɞɚɜɚɥɚ ɦɨɠɥɢɜɿɫɬь ɞɟɦɨɧɫɬɪɭɜɚɬɢ ɯɜɢɥьɨɜɿ ɹɜɢɳɚ ɭ ɡɜɢɱɚɣɧɨɦɭ ɤɥɚɫɧɨɦɭ ɩɪɢɦɿɳɟɧɧɿ ɬɚ 
ɩɪɨɜɨɞɢɬɢ ɧɚɜɱɚɥьɧɢɣ ɟɤɫɩɟɪɢɦɟɧɬ ɩɿɞ ɱɚɫ ɮɿɡɢɱɧɨɝɨ ɩɪɚɤɬɢɤɭɦɭ. 

ɉɪɢ ɫɬɜɨɪɟɧɧɿ ɭɞɨɫɤɨɧɚɥɟɧɨʀ ɯɜɢɥьɨɜɨʀ ɜɚɧɧɢ ɦɢ ɜɿɞɦɨɜɢɥɢɫь ɜɿɞ ɫɤɥɚɞɧɨɝɨ 
ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɦɟɯɚɧɿɡɦɭ ɡɛɭɪɟɧɧɹ ɯɜɢɥь. əɤ ɿɧɫɬɪɭɦɟɧɬ ɡɛɭɪɟɧɧɹ ɯɜɢɥь ɛɭɥɨ 
ɜɢɤɨɪɢɫɬɚɧɨ ɡɜɭɤɨɜɢɣ ɞɢɧɚɦɿɤ. Ⱦɨ ɣɨɝɨ ɦɟɦɛɪɚɧɢ ɩɪɢɥɚɲɬɨɜɚɧɢɣ ɥɟɝɤɢɣ ɫɬɪɢɠɟɧь, 
ɤɿɧɟɰь ɹɤɨɝɨ ɬɨɪɤɚєɬьɫɹ ɩɨɜɟɪɯɧɿ ɪɿɞɢɧɢ. Ɋɭɯ ɦɟɦɛɪɚɧɢ ɞɢɧɚɦɿɤɚ ɩɪɢɜɨɞɢɬь ɞɨ ɤɨɥɢɜɚɧь 
ɫɬɪɢɠɧɹ ɿɡ ɡɚɞɚɧɨɸ ɱɚɫɬɨɬɨɸ. ȼ ɹɤɨɫɬɿ ɝɟɧɟɪɚɬɨɪɚ ɡɦɿɧɧɢɯ ɱɚɫɬɨɬ ɜɢɫɬɭɩɚє ɲɤɿɥьɧɢɣ 

ɡɜɭɤɨɜɢɣ ɝɟɧɟɪɚɬɨɪ ȽЗ 118. Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɧɟɪɭɯɨɦɨɝɨ ɡɨɛɪɚɠɟɧɧɹ ɯɜɢɥь ɡɚɦɿɫɬь 
ɦɨɞɭɥɹɬɨɪɚ ɱɢ ɫɬɪɨɛɨɫɤɨɩɚ ɦɢ ɜɢɤɨɪɢɫɬɚɥɢ ɫɜɿɬɥɨɜɢɣ ɞɿɨɞ, ɳɨ ɩɿɞ’єɞɧɚɧɢɣ ɞɨ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɿɞɨɜɧɨ ɡ ɞɢɧɚɦɿɤɨɦ. ɋɜɿɬɥɨɜɢɣ ɞɿɨɞ ɪɨɡɬɚɲɨɜɚɧɢɣ ɭ ɰɟɧɬɪɿ ɩɥɨɫɤɨɝɨ ɜɿɞɛɢɜɚɱɚ, ɹɤɢɣ 

ɭ ɫɜɨɸ ɱɟɪɝɭ ɩɪɢɤɪɿɩɥɟɧɢɣ ɞɨ ɤɨɪɩɭɫɭ ɞɢɧɚɦɿɤɚ ɿ ɦɚє ɨɬɜɿɪ ɞɥɹ ɫɬɪɢɠɧɹ. ɐɹ ɫɢɫɬɟɦɚ 
ɡɚɤɪɿɩɥɟɧɚ ɧɚ ɲɬɚɬɢɜɿ ɧɚɞ ɩɪɨɡɨɪɢɦ ɪɟɡɟɪɜɭɚɪɨɦ ɡ ɜɨɞɨɸ. ɉɪɨɟɤɰɿɣɧɚ ɱɚɫɬɢɧɚ ɭɫɬɚɧɨɜɤɢ 

ɫɤɥɚɞɚєɬьɫɹ ɡ ɞɡɟɪɤɚɥɚ, ɳɨ ɪɨɡɬɚɲɨɜɚɧɟ ɩɿɞ ɤɭɬɨɦ 45º ɬɚ ɟɤɪɚɧɭ ɡ ɦɚɬɨɜɨɝɨ ɫɤɥɚ. ȼɫɹ 
ɭɫɬɚɧɨɜɤɚ ɪɨɡɬɚɲɨɜɭєɬьɫɹ ɧɚ ɫɬɨɥɿ ɩɟɪɟɞ ɟɤɫɩɟɪɢɦɟɧɬɚɬɨɪɨɦ, ɹɤɢɣ ɦɨɠɟ ɩɪɨɜɨɞɢɬɢ 

ɜɢɦɿɪɸɜɚɧɧɹ ɛɟɡɩɨɫɟɪɟɞɧьɨ ɧɚ ɟɤɪɚɧɿ [7, c.26].  

ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɬɚ ʀʀ ɟɥɟɦɟɧɬɢ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ.1. Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɿʀ ɜɿɞɛɢɜɚɧɧɹ ɿ 
ɞɢɮɪɚɤɰɿʀ ɯɜɢɥь ɜɢɤɨɪɢɫɬɨɜɭɸɬьɫɹ ɩɟɪɟɲɤɨɞɢ ɭ ɜɢɝɥɹɞɿ ɛɪɭɫɨɱɤɿɜ ɡ ɩɪɨɡɨɪɨɝɨ ɩɥɚɫɬɢɤɚ 
ɬɚɤɨʀ ɬɨɜɳɢɧɢ, ɳɨɛ ʀɯ ɩɨɜɟɪɯɧɹ ɡɧɚɯɨɞɢɥɢɫɹ ɧɚɞ ɜɨɞɨɸ ɭ ɯɜɢɥьɨɜɿɣ ɜɚɧɧɿ ( 5-7 ɦɦ), ɰɟ 
ɡɚɛɟɡɩɟɱɭє ʀɯ ɝɚɪɧɭ ɜɢɞɢɦɿɫɬь ɧɚ ɟɤɪɚɧɿ. (ɪɢɫ.1ɛ)).  

ɋɜɿɬɥɨɜɢɣ ɞɿɨɞ є ɩɪɚɤɬɢɱɧɨ ɬɨɱɤɨɜɢɦ ɞɠɟɪɟɥɨɦ ɫɜɿɬɥɚ, ɬɨɦɭ ɞɚє ɪɨɡɛɿɠɧɢɣ ɩɭɱɨɤ 
ɩɪɨɦɟɧɿɜ. Ɍɚɤɢɣ ɯɚɪɚɤɬɟɪ ɞɠɟɪɟɥɚ ɫɜɿɬɥɚ ɡɭɦɨɜɥɸє ɡɛɿɥьɲɟɧɟ ɡɨɛɪɚɠɟɧɧɹ ɯɜɢɥьɨɜɨʀ 
ɤɚɪɬɢɧɢ ɧɚ ɦɚɬɨɜɨɦɭ ɟɤɪɚɧɿ. Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɿɣɧɢɯ ɞɨɫɥɿɞɿɜ, ɚ ɬɚɤɨɠ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ 
ɤɨɪɨɬɤɢɯ ɯɜɢɥь ɡ ɞɨɜɠɢɧɨɸ ɯɜɢɥɿ λ = 1- 2 ɦɦ ɰɟ є ɩɟɪɟɜɚɝɨɸ. ɉɿɞ ɱɚɫ ɜɢɦɿɪɸɜɚɧɧɹ 
ɞɨɜɠɢɧɢ ɯɜɢɥɿ ɧɚ ɩɨɜɟɪɯɧɿ ɜɨɞɢ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɭɜɚɬɢ ɰɟ ɡɛɿɥьɲɟɧɧɹ: ɜɨɧɨ ɞɨɪɿɜɧɸє 
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ɜɿɞɧɨɲɟɧɧɸ ɪɨɡɦɿɪɭ ɡɨɛɪɚɠɟɧɧɹ ɩɟɪɟɲɤɨɞɢ ɧɚ ɟɤɪɚɧɿ (ɜɢɦɿɪɸєɬьɫɹ ɥɿɧɿɣɤɨɸ – ɪɢɫ.1ɜ)) 
ɞɨ ɞɿɣɫɧɨɝɨ ɪɨɡɦɿɪɭ ɩɟɪɟɲɤɨɞɢ. Ɉɩɬɢɦɚɥьɧɢɣ ɞɿɚɩɚɡɨɧ ɱɚɫɬɨɬ ɤɨɥɢɜɚɧь ɫɤɥɚɞɚє 30-200 

Ƚɰ, ɳɨ ɡɭɦɨɜɥɟɧɨ ɪɨɡɦɿɪɚɦɢ ɭɫɬɚɧɨɜɤɢ ɬɚ ɡɜɭɤɨɜɢɦ ɝɟɧɟɪɚɬɨɪɨɦ. 
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ɛ) 

 
ɜ) 

Ɋɢɫ.1. ɚ) ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɜɢɜɱɟɧɧɹ ɩɨɜɟɪɯɧɟɜɢɯ ɯɜɢɥь: 1 – ɤɨɪɩɭɫ; 2 –ɟɤɪɚɧ; 3 

– ɜɚɧɧɚ ɡ ɜɨɞɨɸ; 4 – ɲɬɚɬɢɜ; 5 – ɞɢɧɚɦɿɤ; 6 – ɫɬɪɢɠɟɧь; 7 – ɫɜɿɬɥɨɜɢɣ ɞɿɨɞ, 8 – ɜɿɞɛɢɜɚɱ; ɛ) 

ɩɟɪɟɲɤɨɞɢ ɞɥɹ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɞɢɮɪɚɤɰɿʀ; ɜ) ɜɢɦɿɪɸɜɚɧɧɹ ɡɛɿɥьɲɟɧɧɹ ɩɪɨɟɤɰɿɣɧɨʀ 
ɫɢɫɬɟɦɢ. 

 

ɋɟɪɟɞ ɩɟɪɟɜɚɝ ɫɬɜɨɪɟɧɨʀ ɭɫɬɚɧɨɜɤɢ ɦɨɠɧɚ ɧɚɡɜɚɬɢ ɦɨɠɥɢɜɿɫɬь ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɟɡ 
ɡɚɬɟɦɧɟɧɧɹ ɚɭɞɢɬɨɪɿʀ, ɜɿɞɫɭɬɧɿɫɬь ɪɭɯɨɦɢɯ ɦɟɯɚɧɿɱɧɢɯ ɱɚɫɬɢɧ (ɤɪɿɦ ɦɟɦɛɪɚɧɢ ɞɢɧɚɦɿɤɚ), 
ɦɨɠɥɢɜɿɫɬь ɫɬɜɨɪɢɬɢ ɤɨɥɢɜɚɧɧɹ ɩɟɜɧɨʀ ɱɚɫɬɨɬɢ, ɩɪɨɫɬɨɬɚ ɨɬɪɢɦɚɧɧɹ ɫɢɧɯɪɨɧɧɨɝɨ 
ɫɬɪɨɛɨɫɤɨɩɿɱɧɨɝɨ ɨɫɜɿɬɥɟɧɧɹ ɫɜɿɬɥɨɞɿɨɞɨɦ, ɦɨɠɥɢɜɿɫɬь ɩɪɨɜɨɞɢɬɢ ɧɟ ɥɢɲɟ 
ɞɟɦɨɧɫɬɪɚɰɿɣɧɿ ɞɨɫɥɿɞɢ, ɚ ɣ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɜɟɪɯɧɟɜɢɯ ɯɜɢɥь. 

Ⱦɟɦɨɧɫɬɪɚɰɿɣɧɿ ɦɨɠɥɢɜɨɫɬɿ ɯɜɢɥьɨɜɨʀ ɜɚɧɧɢ. 

ɋɬɜɨɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɝɚɪɧɨ ɿɥɸɫɬɪɭє ɯɜɢɥɿ ɧɚ ɩɨɜɟɪɯɧɿ ɜɨɞɢ. ɋɜɿɬɥɿ ɿ ɬɟɦɧɿ ɤɿɥьɰɹ ɧɚ 
ɟɤɪɚɧɿ ɭɬɜɨɪɸɸɬьɫɹ ɜɧɚɫɥɿɞɨɤ ɜɢɤɪɢɜɥɟɧɧɹ ɩɨɜɟɪɯɧɿ ɜɨɞɢ ɩɪɢ ɤɨɥɢɜɚɧɧɿ, ɳɨ ɩɟɪɟɬɜɨɪɸє 
ɩɨɜɟɪɯɧɸ ɭ ɩɨɫɥɿɞɨɜɧɿɫɬь ɡɛɢɪɚɥьɧɢɯ ɿ ɪɨɡɫɿɸɜɚɥьɧɢɯ ɥɿɧɡ, ɹɤɿ ɮɨɤɭɫɭɸɬь ɫɜɿɬɥɨ ɩɟɜɧɢɦ 

ɱɢɧɨɦ. Ɇɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɨɞɧɟ ɤɨɥɨ ɜɿɞɩɨɜɿɞɚє ɩɟɜɧɨɦɭ ɫɬɚɧɭ ɩɨɜɟɪɯɧɿ ɜɨɞɢ ɭ 
ɰьɨɦɭ ɦɿɫɰɿ (ɮɚɡɿ ɤɨɥɢɜɚɧь), ɬɨɦɭ ɜɿɞɫɬɚɧь ɦɿɠ ɫɭɫɿɞɧɿɦɢ ɨɞɧɚɤɨɜɢɦɢ ɤɨɥɚɦɢ ɞɨɪɿɜɧɸє 
ɞɨɜɠɢɧɿ ɯɜɢɥɿ – ɜɿɞɫɬɚɧɿ ɦɿɠ ɬɨɱɤɚɦɢ ɯɜɢɥɿ, ɳɨ ɤɨɥɢɜɚɸɬьɫɹ ɜ ɨɞɧɚɤɨɜɿɣ ɮɚɡɿ. Ⱦɥɹ 
ɩɪɨɜɟɞɟɧɧɹ ɞɟɦɨɧɫɬɪɚɰɿɣ ɬɚɤɢɯ ɩɨɹɫɧɟɧь ɞɨɫɬɚɬɧьɨ.  

ɇɚ ɪɢɫ. 2 ɩɨɤɚɡɚɧɿ ɯɜɢɥɿ ɜɿɞ ɬɨɱɤɨɜɨɝɨ ɞɠɟɪɟɥɚ ɤɨɥɢɜɚɧь ɡ ɱɚɫɬɨɬɨɸ ɤɨɥɢɜɚɧь 80 Ƚɰ 
ɬɚ ɤɚɪɬɢɧɚ ɜɿɞɛɢɜɚɧɧɹ ɯɜɢɥь ɜɿɞ ɩɥɨɫɤɨʀ ɩɟɪɟɲɤɨɞɢ ɬɚ ɿɧɬɟɪɮɟɪɟɧɰɿɹ ɯɜɢɥь ɜɿɞ ɪɟɚɥьɧɨɝɨ ɿ 
ɭɹɜɧɨɝɨ (ɜɿɞɛɢɬɨɝɨ) ɞɠɟɪɟɥɚ. 

Ⱦɢɮɪɚɤɰɿɸ ɯɜɢɥь ɧɚ ɳɿɥɢɧɿ ɦɨɠɧɚ ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɬɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɜɨɯ 
ɩɟɪɟɲɤɨɞ, ɹɤɿ ɭɬɜɨɪɸɸɬь ɳɿɥɢɧɭ (ɪɢɫ. 3). ɒɢɪɢɧɭ ɳɿɥɢɧɢ ɬɪɟɛɚ ɨɛɢɪɚɬɢ 5-7 ɦɦ, ɬɨɛɬɨ 
ɩɨɪɹɞɤɭ ɞɨɜɠɢɧɢ ɯɜɢɥɿ. ɓɨɛ ɤɚɪɬɢɧɚ ɛɭɥɚ ɱɿɬɤɨɸ, ɬɪɟɛɚ ɞɨɦɨɝɬɢɫɹ ɨɞɧɚɤɨɜɨɝɨ 
ɡɦɨɱɭɜɚɧɧɹ (ɤɪɚɳɟ ɧɟɡɦɨɱɭɜɚɧɧɹ) ɩɟɪɟɲɤɨɞ. 
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Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɿɧɬɟɪɮɟɪɟɧɰɿɣɧɨʀ ɤɚɪɬɢɧɢ ɜɿɞ ɞɜɨɯ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥ ɡɛɭɪɟɧь 
ɜɢɤɨɪɢɫɬɚɧɚ ɫɩɟɰɿɚɥьɧɚ ɧɚɫɚɞɤɚ ɧɚ ɫɬɪɢɠɟɧь. ɇɚ ɟɤɪɚɧɿ ɭɬɜɨɪɸєɬьɫɹ ɿɧɬɟɪɮɟɪɟɧɰɿɣɧɚ 
ɤɚɪɬɢɧɚ (ɪɢɫ. 3ɛ)), ɞɟ ɜ ɨɛɥɚɫɬɿ ɦɿɠ ɞɠɟɪɟɥɚɦɢ ɫɩɨɫɬɟɪɿɝɚɸɬьɫɹ ɩɚɪɚɥɟɥьɧɿ ɫɜɿɬɥɿ ɿ ɬɟɦɧɿ 
ɫɦɭɝɢ, ɳɨ ɞɟɦɨɧɫɬɪɭɸɬь ɿɧɬɟɪɮɟɪɟɧɰɿɸ ɯɜɢɥь ɜɿɞ ɞɜɨɯ ɬɨɱɤɨɜɢɯ ɤɨɝɟɪɟɧɬɧɢɯ ɞɠɟɪɟɥ.  

 

 
ɚ) 

 
ɛ) 

Ɋɢɫ. 2. ɚ) ɏɜɢɥɿ ɜɿɞ ɬɨɱɤɨɜɨɝɨ ɞɠɟɪɟɥɚ ɤɨɥɢɜɚɧь ɡ ɱɚɫɬɨɬɨɸ ɤɨɥɢɜɚɧь 80 Ƚɰ; 
ɛ) ȼɿɞɛɢɜɚɧɧɹ ɯɜɢɥь ɜɿɞ ɩɥɨɫɤɨʀ ɩɟɪɟɲɤɨɞɢ ɬɚ ɿɧɬɟɪɮɟɪɟɧɰɿɹ ɯɜɢɥь ɜɿɞ ɪɟɚɥьɧɨɝɨ ɿ ɭɹɜɧɨɝɨ 
(ɜɿɞɛɢɬɨɝɨ) ɞɠɟɪɟɥɚ. 

 

 

ɚ) 
 

ɛ) 

Ɋɢɫ. 3. ɚ) Ⱦɢɮɪɚɤɰɿɹ ɯɜɢɥь ɧɚ ɳɿɥɢɧɿ (ɬɚɤɨɠ ɜɢɞɧɚ ɿɧɬɟɪɮɟɪɟɧɰɿɹ ɩɚɞɚɸɱɨʀ ɿ ɜɿɞɛɢɬɨʀ 
ɯɜɢɥь); ɛ) Іɧɬɟɪɮɟɪɟɧɰɿɣɧɚ ɤɚɪɬɢɧɚ ɜɿɞ ɞɜɨɯ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥ ɡɛɭɪɟɧь. 

Ɍɚɤɢɣ ɧɚɛɿɪ ɞɟɦɨɧɫɬɪɚɰɿɣ ɫɬɨɫɭєɬьɫɹ ɬɢɩɨɜɢɯ ɯɜɢɥьɨɜɢɯ ɩɪɨɰɟɫɿɜ ɿ ɩɨɤɚɡɭє, ɳɨ 
ɞɚɧɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɚ ɡ ɭɫɩɿɯɨɦ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɭ ɲɤɿɥьɧɨɦɭ ɞɟɦɨɧɫɬɪɚɰɿɣɧɨɦɭ 
ɟɤɫɩɟɪɢɦɟɧɬɿ.   

ȿɤɫɩɟɪɢɦɟɧɬɢ ɡ ɯɜɢɥьɨɜɨɸ ɜɚɧɧɨɸ 

1. ȼɢɜɱɟɧɧɹ ɭɦɨɜ ɦɚɤɫɢɦɭɦɭ ɿ ɦɿɧɿɦɭɦɭ ɿɧɬɟɪɮɟɪɟɧɰɿʀ. 
ɉɪɨɜɟɞɟɦɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɭ ɩɟɪɟɜɿɪɤɭ ɭɦɨɜ ɦɚɤɫɢɦɭɦɭ ɬɚ ɦɿɧɿɦɭɦɭ 

ɿɧɬɟɪɮɟɪɟɧɰɿʀ. ɍɱɧɹɦ ɜɿɞɨɦɿ ɭɦɨɜɚ ɦɚɤɫɢɦɭɦɭ ɬɚ ɭɦɨɜɚ ɦɿɧɿɦɭɦɭ:   

kr , 

     
2

)12( kr  

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɯɜɢɥьɨɜɭ ɜɚɧɧɭ, ɡ’ɹɫɭєɦɨ, ɱɢ ɜɢɤɨɧɭɸɬьɫɹ ɰɿ ɭɦɨɜɢ ɧɚ ɞɨɫɥɿɞɿ. ɇɚ 
ɪɢɫ. 4ɚ) ɩɨɤɚɡɚɧɿ S1 ɿ S2 – ɞɜɚ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥɚ ɯɜɢɥь, ɦɚɤɫɢɦɭɦɢ – ɫɜɿɬɥɿ ɥɿɧɿʀ – ɧɚ 
ɩɪɹɦɿɣ S1S2 ɬɚ ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɿɜ А ɿ В. Кɨɪɢɫɬɭɸɱɢɫь ɦɚɪɤɟɪɨɦ ɿ ɥɿɧɿɣɤɨɸ, ɧɚɧɨɫɢɦɨ ɧɚ 
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ɫɤɥɹɧɨɦɭ ɟɤɪɚɧɿ ɜɿɞɫɬɚɧɿ r1 ɿ r2 – ɞɨ ɜɿɞɩɨɜɿɞɧɢɯ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥ ɿ ɜɢɦɿɪɸєɦɨ ʀɯ ɥɿɧɿɣɤɨɸ. 

Зɧɚɣɞɟɦɨ ɪɿɡɧɢɰɸ ɯɨɞɭ  

12 rrr  

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɞɨɜɠɢɧɢ ɯɜɢɥɿ λ ɡɧɚɣɞɟɦɨ ɞɨɜɠɢɧɭ ɜɿɞɪɿɡɤɚ l, ɧɚ ɹɤɨɦɭ 
ɩɨɦɿɳɚɸɬьɫɹ n (2 ɚɛɨ 3) ɯɜɢɥɿ, ɰɟ ɡɛɿɥьɲɢɬь ɬɨɱɧɿɫɬь ɜɢɦɿɪɸɜɚɧь. Ɍɨɞɿ ɞɨɜɠɢɧɚ ɯɜɢɥɿ 
ɞɨɪɿɜɧɸє λ = l / n. Ɏɨɪɦɭɥɚ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɩɨɪɹɞɤɭ ɦɚɤɫɢɦɭɦɭ ɚɛɨ ɦɿɧɿɦɭɦɭ ɦɚɬɢɦɟ 
ɜɢɝɥɹɞ  

nl

rr
k

/
12

 

 

ɚ) ɛ) 

 

Ɋɢɫ. 4. ȿɤɫɩɟɪɢɦɟɧɬɚɥьɧɚ ɩɟɪɟɜɿɪɤɚ ɭɦɨɜ ɦɚɤɫɢɦɭɦɭ (ɚ) ɿ ɦɿɧɿɦɭɦɭ (ɛ). 

 

Ɉɫɤɿɥьɤɢ ɭ ɞɚɧɿɣ ɡɚɞɚɱɿ ɧɟɨɛɯɿɞɧɨ ɡɧɚɣɬɢ ɜɿɞɧɨɲɟɧɧɹ ɜɿɞɪɿɡɤɿɜ ɧɚ ɟɤɪɚɧɿ, ɬɨ 
ɡɛɿɥьɲɟɧɧɹ ɩɪɨɟɤɰɿɣɧɨʀ ɫɢɫɬɟɦɢ ɦɨɠɧɚ ɧɟ ɜɪɚɯɨɜɭɜɚɬɢ. 

Ⱦɥɹ ɬɨɱɨɤ ɧɚ ɩɪɹɦɿɣ S1S2 ɨɬɪɢɦɭєɦɨ ɡɧɚɱɟɧɧɹ k = 2; 0; 2. Ⱦɥɹ ɬɨɱɨɤ ɦɚɤɫɢɦɭɦɿɜ А ɿ 
В : k = 1; 2 ɜɿɞɩɨɜɿɞɧɨ. 

Ⱥɧɚɥɨɝɿɱɧɿ ɜɢɦɿɪɸɜɚɧɧɹ ɞɥɹ ɪɿɡɧɢɯ ɦɿɧɿɦɭɦɿɜ ( ɬɨɱɤɚ А ɬɚ ɿɧɲɿ ɧɚ ɪɢɫ.4ɛ)) ɞɚɸɬь 
ɡɧɚɱɟɧɧɹ k = 4,5; 3,5; 5,5. Ⱥɛɨ ɠ ɡɝɿɞɧɨ ɬɟɨɪɿʀ k = 9/2; 7/2; 11/2. 

Ɉɬɠɟ, ɞɚɧɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɟ ɥɢɲɟ ɞɥɹ ɫɩɨɫɬɟɪɟɠɟɧɧɹ 
ɿɧɬɟɪɮɟɪɟɧɰɿʀ, ɚ ɣ ɞɥɹ ɩɪɚɤɬɢɱɧɨɝɨ ɡɧɚɯɨɞɠɟɧɧɹ ɬɨɱɨɤ ɿɧɬɟɪɮɟɪɟɧɰɿɣɧɨɝɨ ɦɚɤɫɢɦɭɦɭ ɬɚ 
ɦɿɧɿɦɭɦɭ.  

2. Ⱦɨɫɥɿɞɠɟɧɧɹ ɞɢɫɩɟɪɫɿʀ ɩɨɜɟɪɯɧɟɜɢɯ ɯɜɢɥь.  
ɇɚ ɩɨɱɚɬɤɭ ɪɨɛɨɬɢ ɭɱɧɹɦ ɧɟɨɛɯɿɞɧɨ ɩɨɹɫɧɢɬɢ, ɳɨ ɤɨɥɢɜɚɧɧɹ ɩɨɜɟɪɯɧɿ ɪɿɞɢɧɢ 

ɦɨɠɭɬь ɡɞɿɣɫɧɸɜɚɬɢɫь ɩɿɞ ɞɿєɸ ɞɜɨɯ ɫɢɥ: ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɬɹɝɭ ɬɚ ɫɢɥɢ ɬɹɠɿɧɧɹ. ȼɧɟɫɨɤ 
ɤɨɠɧɨʀ ɡ ɧɢɯ ɡɚɥɟɠɢɬь ɜɿɞ ɱɚɫɬɨɬɢ ɤɨɥɢɜɚɧь ɬɚ ɬɨɜɳɢɧɢ ɲɚɪɭ ɪɿɞɢɧɢ (ɝɥɢɛɢɧɢ). ɉɪɢ 

ɜɢɫɨɤɿɣ ɱɚɫɬɨɬɿ (ɤɨɪɨɬɤɿ ɯɜɢɥɿ) ɩɟɪɟɜɚɠɧɢɣ ɜɧɟɫɨɤ ɞɚɸɬь ɫɢɥɢ ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɬɹɝɭ (ɰɟ 
ɤɚɩɿɥɹɪɧɿ ɯɜɢɥɿ), ɡ ɪɨɫɬɨɦ ɞɨɜɠɢɧɢ ɯɜɢɥɿ ɩɟɪɟɜɚɠɚɸɬь ɫɢɥɢ ɬɹɠɿɧɧɹ (ɝɪɚɜɿɬɚɰɿɣɧɿ ɯɜɢɥɿ). 
ɒɜɢɞɤɿɫɬь ɩɨɲɢɪɟɧɧɹ ɤɚɩɿɥɹɪɧɢɯ ɯɜɢɥь ɫɩɚɞɚє, ɚ ɝɪɚɜɿɬɚɰɿɣɧɢɯ ɧɚɪɨɫɬɚє ɡɿ ɡɛɿɥьɲɟɧɧɹɦ 

ɞɨɜɠɢɧɢ ɯɜɢɥɿ. Зɚɥɟɠɧɿɫɬь ɲɜɢɞɤɨɫɬɿ ɯɜɢɥь ɜɿɞ ɞɨɜɠɢɧɢ ɯɜɢɥɿ V(λ) ɧɚɡɢɜɚɸɬь ɞɢɫɩɟɪɫɿєɸ 

ɯɜɢɥь. Ⱦɥɹ ɝɥɢɛɨɤɨʀ ɜɨɞɢ ɞɢɫɩɟɪɫɿɹ ɜɢɡɧɚɱɚєɬьɫɹ ɮɨɪɦɭɥɨɸ 

2

2

g
V

, 

ɞɟ g –ɩɪɢɫɤɨɪɟɧɧɹ ɜɿɥьɧɨɝɨ ɩɚɞɿɧɧɹ, λ- ɞɨɜɠɢɧɚ ɯɜɢɥɿ, σ- ɤɨɟɮɿɰɿєɧɬ ɩɨɜɟɪɯɧɟɜɨɝɨ 
ɧɚɬɹɝɭ, ρ- ɝɭɫɬɢɧɚ ɜɨɞɢ. Кɪɢɜɚ ɞɢɫɩɟɪɫɿʀ ɯɜɢɥь ɧɚ ɩɨɜɟɪɯɧɿ ɜɨɞɢ ɦɚє ɜɢɞ, ɳɨ ɡɨɛɪɚɠɟɧɢɣ 

ɧɚ ɪɢɫ. 5. əɤ ɜɢɞɧɨ, ɜ ɨɛɥɚɫɬɿ ɤɨɪɨɬɤɢɯ ɯɜɢɥь (ɦɟɧɲɟ 1 ɫɦ) ɩɟɪɟɜɚɠɧɨ ɮɨɪɦɭɸɬьɫɹ 
ɤɚɩɿɥɹɪɧɿ ɯɜɢɥɿ ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɬɹɝɭ. 
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ɍ ɲɤɿɥьɧɨɦɭ ɮɿɡɢɱɧɨɦɭ ɩɪɚɤɬɢɤɭɦɿ ɜ 11 ɤɥɚɫɿ ɦɨɠɧɚ ɜɢɤɨɧɚɬɢ ɥɚɛɨɪɚɬɨɪɧɭ ɪɨɛɨɬɭ 
"ȼɢɜɱɟɧɧɹ ɡɚɥɟɠɧɨɫɬɿ ɲɜɢɞɤɨɫɬɿ ɩɨɜɟɪɯɧɟɜɢɯ ɯɜɢɥь ɜɿɞ ɞɨɜɠɢɧɢ ɯɜɢɥɿ V(λ)". Ⱦɥɹ ɰьɨɝɨ 
ɫɤɨɪɢɫɬɚєɦɨɫɹ ɦɟɬɨɞɨɦ ɧɟɡɚɥɟɠɧɨɝɨ ɜɢɦɿɪɸɜɚɧɧɹ ɱɚɫɬɨɬɢ ɤɨɥɢɜɚɧь  ɬɚ ɞɨɜɠɢɧɢ ɯɜɢɥɿ 

. Ɍɨɞɿ ɲɜɢɞɤɿɫɬь ɩɨɲɢɪɟɧɧɹ ɯɜɢɥɿ ɜɢɡɧɚɱɚєɬьɫɹ ɜɿɞɨɦɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ: V = υ·λ 

Дɢɫɩɟɪɫія ɩɨвɟɪɯɧɟвɢɯ ɯвɢɥь ɧа вɨɞі (ɪɨɡɪаɯɭɧɨɤ)
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Ɋɢɫ. 5. Ⱦɢɫɩɟɪɫɿɹ ɩɨɜɟɪɯɧɟɜɢɯ ɯɜɢɥь ɧɚ ɜɨɞɿ. 

ɑɚɫɬɨɬɭ ɤɨɥɢɜɚɧь ɞɠɟɪɟɥɚ ɡɛɭɪɟɧь (ɫɬɪɢɠɧɹ) ɡɚɞɚєɦɨ ɡɜɭɤɨɜɢɦ ɝɟɧɟɪɚɬɨɪɨɦ ɜ 
ɦɟɠɚɯ  = Ƚц20020 . Ⱦɨɜɠɢɧɭ ɯɜɢɥɿ ɜɢɦɿɪɸєɦɨ ɧɚ ɟɤɪɚɧɿ ɯɜɢɥьɨɜɨʀ ɜɚɧɧɢ ɬɚɤ ɫɚɦɨ, ɹɤ 
ɭ ɞɨɫɥɿɞɿ 1: 

n

l
0  

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɞɿɣɫɧɨʀ ɞɨɜɠɢɧɢ ɯɜɢɥɿ λ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɭɜɚɬɢ ɡɛɿɥьɲɟɧɧɹ 
ɩɪɨɟɤɰɿɣɧɨʀ ɫɢɫɬɟɦɢ. Ⱦɥɹ ɰьɨɝɨ ɧɚ ɞɧɨ ɜɚɧɧɢ ɤɥɚɞɟɦɨ ɩɟɪɟɲɤɨɞɭ ɩɟɜɧɨʀ ɞɨɜɠɢɧɢ, 

ɩɪɨɟɤɰɿɸ ɹɤɨʀ ɜɢɞɧɨ ɧɚ ɟɤɪɚɧɿ (ɪɢɫ. 1ɜ)). ȼɢɦɿɪɸєɦɨ ɪɟɚɥьɧɭ ɞɨɜɠɢɧɭ "y" ɬɚ ɪɨɡɦɿɪ ʀʀ 
ɩɪɨɟɤɰɿʀ ɧɚ ɟɤɪɚɧɿ "x". Зɛɿɥьɲɟɧɧɹ ɛɭɞɟ ɪɿɜɧɢɦ N=x/y, ɚ λ = λ0 / N. 

Ɉɛɱɢɫɥɸєɦɨ ɲɜɢɞɤɿɫɬь ɩɨɲɢɪɟɧɧɹ ɯɜɢɥь ɡɨ ɮɨɪɦɭɥɨɸ V = υ·λ. 
Ɉɬɪɢɦɚɜɲɢ ɧɚɛɿɪ ɞɚɧɢɯ, ɛɚɠɚɧɨ ɡɪɨɛɢɬɢ ɪɨɡɪɚɯɭɧɤɢ ɜ ɟɥɟɤɬɪɨɧɧɢɯ ɬɚɛɥɢɰɹɯ 

EXɋEL ɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɿɚɝɪɚɦ ɩɨɛɭɞɭɜɚɬɢ ɡɚɥɟɠɧɿɫɬь .  ɇɚ ɪɢɫ. 6 ɩɨɤɚɡɚɧɨ 
ɪɨɡɪɚɯɨɜɚɧɭ ɬɚ ɜɢɦɿɪɹɧɭ ɲɜɢɞɤɿɫɬь ɤɚɩɿɥɹɪɧɢɯ ɯɜɢɥь, ɹɤɿ ɞɨɫɢɬь ɝɚɪɧɨ ɫɩɿɜɩɚɞɚɸɬь. ɐɟ 
ɞɨɡɜɨɥɹє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɫɬɜɨɪɟɧɭ ɭɫɬɚɧɨɜɤɭ ɧɟ ɥɢɲɟ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɿɣ, ɚɥɟ ɣ ɭ 

ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɩɪɚɤɬɢɤɭɦɿ.  

Швɢɞɤіɫɬь ɤаɩіɥяɪɧɢɯ ɯвɢɥь ɧа вɨɞі 
(ɪɨɡɪаɯɭɧɨɤ і ɟɤɫɩɟɪɢɦɟɧɬ)
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Ɋɢɫ. 6. Зɚɥɟɠɧɿɫɬь ɲɜɢɞɤɨɫɬɿ ɩɨɲɢɪɟɧɧɹ ɯɜɢɥɿ ɜɿɞ ʀʀ ɞɨɜɠɢɧɢ  

(ɤɪɢɜɚ – ɪɨɡɪɚɯɭɧɨɤ, ɬɨɱɤɢ – ɟɤɫɩɟɪɢɦɟɧɬ). 
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3. ȼɢɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɬɹɝɭ ɜɨɞɢ. 

Ɉɬɪɢɦɚɧɿ ɭ ɩɨɩɟɪɟɞɧɿɣ ɥɚɛɨɪɚɬɨɪɧɿɣ ɪɨɛɨɬɿ ɞɚɧɿ ɩɨ ɲɜɢɞɤɨɫɬɿ ɤɚɩɿɥɹɪɧɢɯ ɯɜɢɥь 
ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɬɹɝɭ ɜɨɞɢ. Ⱦɥɹ 
ɤɚɩɿɥɹɪɧɢɯ ɯɜɢɥь  

2
V ,  

ɡɜɿɞɤɢ     
2

2V
. 

З ɬɚɛɥɢɰь ɞɚɧɢɯ ɜɢɛɢɪɚєɦɨ ɡɧɚɱɟɧɧɹ λ < 5 ɦɦ ɿ ɜɿɞɩɨɜɿɞɧɿ V. ɋɚɦɟ ɭ ɰьɨɦɭ 
ɞɿɚɩɚɡɨɧɿ ɯɜɢɥɿ ɦɚɸɬь ɫɭɬɨ ɤɚɩɿɥɹɪɧɢɣ ɯɚɪɚɤɬɟɪ. Зɚ ɞɨɩɨɦɨɝɨɸ ɟɥɟɤɬɪɨɧɧɢɯ ɬɚɛɥɢɰь 
EXɋEL ɨɛɱɢɫɥɸєɦɨ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɬɹɝɭ σ ɬɚ ɩɨɯɢɛɤɭ ɨɛɱɢɫɥɟɧь. 
Ɉɬɪɢɦɚɧɟ ɡɧɚɱɟɧɧɹ σ = (76 ± 4) ɦН/ɦ, ε=5% є ɰɿɥɤɨɦ ɩɪɢɣɧɹɬɧɢɦ ɭ ɲɤɿɥьɧɿɣ ɥɚɛɨɪɚɬɨɪɿʀ. 

ɍ ɞɚɧɿɣ ɪɨɛɨɬɿ ɩɨɤɚɡɚɧɨ, ɹɤ ɦɨɠɧɚ ɫɬɜɨɪɢɬɢ ɯɜɢɥьɨɜɭ ɜɚɧɧɭ ɭɞɨɫɤɨɧɚɥɟɧɨʀ 
ɤɨɧɫɬɪɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɲɤɿɥьɧɨɝɨ ɮɿɡɢɱɧɨɝɨ ɤɚɛɿɧɟɬɭ ɬɚ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀʀ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɯɜɢɥь ɧɚ ɩɨɜɟɪɯɧɿ ɜɨɞɢ, ɚ ɬɚɤɨɠ ɞɟɦɨɧɫɬɪɚɰɿʀ 
ɯɜɢɥьɨɜɢɯ ɩɪɨɰɟɫɿɜ ɩɪɢ ɜɢɜɱɟɧɧɿ ɦɟɯɚɧɿɱɧɢɯ ɤɨɥɢɜɚɧь, ɿɧɬɟɪɮɟɪɟɧɰɿɹ ɬɚ ɞɢɮɪɚɤɰɿʀ ɯɜɢɥь. 
Кɨɪɢɫɧɢɦ ɛɭɞɟ ɬɚɤɨɠ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɜɢɜɱɟɧɧɿ ɿɧɬɟɪɮɟɪɟɧɰɿʀ ɿ ɞɢɮɪɚɤɰɿʀ 
ɫɜɿɬɥɨɜɢɯ ɯɜɢɥь ɜ ɨɩɬɢɰɿ, ɫɩɢɪɚɸɱɢɫь ɧɚ ɦɟɯɚɧɿɱɧɿ ɚɧɚɥɨɝɿʀ. 

ȼ ɭɦɨɜɚɯ ɧɟɞɨɫɬɚɬɧьɨɝɨ ɦɚɬɟɪɿɚɥьɧɨ-ɬɟɯɧɿɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɮɿɡɢɱɧɢɯ ɤɚɛɿɧɟɬɿɜ 
ɲɤɿɥ, ɩɨɤɚɡɚɧɨ ɦɨɠɥɢɜɿɫɬь ɧɚ ɿɫɧɭɸɱɿɣ ɛɚɡɿ ɫɬɜɨɪɸɜɚɬɢ ɧɨɜɿ ɞɟɦɨɧɫɬɪɚɰɿɣɧɿ ɩɪɢɥɚɞɢ ɬɚ 
ɩɪɨɜɨɞɢɬɢ ɧɚ ɧɢɯ ɩɟɜɧɿ ɮɿɡɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ. ɐɟ ɪɨɡɲɢɪɸє ɦɨɠɥɢɜɨɫɬɿ ɩɨɲɭɤɨɜɨʀ ɿ 
ɞɨɫɥɿɞɧɢɰьɤɨʀ ɪɨɛɨɬɢ ɭɱɢɬɟɥɹ ɪɚɡɨɦ ɡ ɭɱɧɹɦɢ. 
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Ʉɚɞɱɟɧɤɨ ȼ.Ɇ., ɇɨɜɝɨɪɨɞɫɤɢɣ ȼ.А. 
ɗɄɋɉЕɊɂɆЕɇɌȺɅɖɇɈЕ ɂɁɍɑЕɇɂЕ ɉɈȼЕɊХɇɈɋɌɇɕХ ȼɈɅɇ  

ȼ ɒɄɈɅɖɇɈɃ ɅȺȻɈɊȺɌɈɊɂɂ 
Пɪɟɞɥɨɠɟɧа ɜɨɥɧɨɜаɹ ɜаɧɧа ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɟɦɨɧɫɬɪаɰɢɨɧɧɵɯ 

ɨɩɵɬɨɜ ɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪаɤɬɢɤɭɦа ɜ ɫɪɟɞɧɟɣ ɲɤɨɥɟ, ɜ ɱаɫɬɧɨɫɬɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
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ɡаɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɪаɫɩɪɨɫɬɪаɧɟɧɢɹ ɤаɩɢɥɹɪɧɵɯ ɜɨɥɧ ɧа ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ ɨɬ ɞɥɢɧɵ 

ɜɨɥɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬа ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧаɬɹɠɟɧɢɹ ɠɢɞɤɨɫɬɢ. 
Кɥɸɱɟɜɵɟ ɫɥɨɜа: ɞɟɦɨɧɫɬɪаɰɢɨɧɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ, ɮɢɡɢɱɟɫɤɢɣ ɩɪаɤɬɢɤɭɦ, 

ɜɨɥɧɨɜаɹ ɜаɧɧа, ɞɢɫɩɟɪɫɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɥɧ. 

Kadchenko V.Ɇ, Novhorodsky V.Ɉ. 
EXPERIMENTAL STUDY OF SURFACE WAVES IN THE SCHOOL LABORATORY 
Proposed wave bath new construction for demonstration experiments and physics 

practicum in high school, in particular to determine the dependence of the velocity of the 

capillary waves on the water surface of the wavelength and the definition of the surface tension 

of the liquid.  

Key words: demonstration experiment, physics practicum, wave bath, dispersion of 

surface waves. 

УДК 372.853   Куɪɢɥɟɧɤɨ ɇ.В. 

ɆȿɌɈȾɂɑɇȺ ɋɂɋɌȿɆȺ ɎɈɊɆɍȼȺɇɇЯ  
ȿɄɈɅɈȽȱɑɇɈȲ ɄɈɆɉȿɌȿɇɌɇɈɋɌȱ ɍɑɇȱȼ  

ɈɋɇɈȼɇɈȲ ɒɄɈɅɂ ɍ ɉɊɈɐȿɋȱ ɇȺȼɑȺɇɇЯ ɎȱɁɂɄɂ 

У ɫɬаɬɬɿ ɪɨɡɝɥɹɧɭɬɨ ɦɟɬɨɞɢɱɧɭ ɫɢɫɬɟɦɭ ɮɨɪɦɭɜаɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɭɱɧɿɜ ɨɫɧɨɜɧɨʀ ɲɤɨɥɢ ɭ ɩɪɨɰɟɫɿ ɧаɜɱаɧɧɹ ɮɿɡɢɤɢ. ȼɢɡɧаɱɟɧɨ ʀʀ ɫɬɪɭɤɬɭɪɭ 
ɬа ɨɫɧɨɜɧɿ ɤɨɦɩɨɧɟɧɬɢ . 

Кɥɸɱɨɜɿ ɫɥɨɜа: ɟɤɨɥɨɝɿɱɧа ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ, ɨɫɧɨɜɧа ɲɤɨɥа, ɧаɜɱаɥɶɧɢɣ ɩɪɨɰɟɫ, 
ɦɟɬɨɞɢɱɧа ɫɢɫɬɟɦа. 

 

ɍ "Кɨɧɰɟɩɰɿʀ ɟɤɨɥɨɝɿɱɧɨʀ ɨɫɜɿɬɢ ɍɤɪɚʀɧɢ" (Ɋɿɲɟɧɧɹ Кɨɥɟɝɿʀ ɆɈɇ ɍɤɪɚʀɧɢ N13/6-19 

ɜɿɞ 20.12.2001) ɡɚɡɧɚɱɚєɬьɫɹ, ɳɨ ɫьɨɝɨɞɧɿ, ɹɤ ɧɿɤɨɥɢ, ɩɟɪɟɞ ɥɸɞɫɬɜɨɦ ɫɬɨʀɬь ɩɢɬɚɧɧɹ ɩɪɨ 
ɧɟɨɛɯɿɞɧɿɫɬь ɡɦɿɧɢ ɫɜɨɝɨ ɫɬɚɜɥɟɧɧɹ ɞɨ ɩɪɢɪɨɞɢ ɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨɝɨ ɜɢɯɨɜɚɧɧɹ ɿ 
ɨɫɜɿɬɢ ɧɨɜɨɝɨ ɩɨɤɨɥɿɧɧɹ. Зɝɿɞɧɨ ɰьɨɝɨ ɞɨɤɭɦɟɧɬɭ ɨɫɧɨɜɧɟ ɦɿɫɰɟ ɭ ɩɪɨɰɟɫɿ ɟɤɨɥɨɝɿɱɧɨʀ 
ɨɫɜɿɬɢ ɧɚɫɟɥɟɧɧɹ ɧɚɥɟɠɢɬь ɲɤɨɥɿ. ɉɟɪɟɯɿɞ ɲɤɨɥɢ ɧɚ ɧɨɜɿ ɩɨɤɚɡɧɢɤɢ ɨɫɜɿɬɢ (ɇɚɤɚɡ ɆɈɇ 

ɍɤɪɚʀɧɢ №371 ɜɿɞ 05.05.2008 ɪ.) ɡɭɦɨɜɢɜ ɧɟɨɛɯɿɞɧɿɫɬь ɡ’ɹɫɭɜɚɧɧɹ ɜɿɞɦɿɧɧɨɫɬɟɣ 

ɧɚɜɱɚɥьɧɨɝɨ ɩɪɨɰɟɫɭ, ɨɪɿєɧɬɨɜɚɧɨɝɨ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɜ ɭɱɧɿɜ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ (ɨɞɧɿєɸ ɿɡ 
ɹɤɢɯ є ɟɤɨɥɨɝɿɱɧɚ). ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɫɟɪɟɞ ɨɫɧɨɜɧɢɯ ɡɚɜɞɚɧь ɪɨɡɜɢɬɤɭ ɨɫɜɿɬɢ ɩɪɿɨɪɢɬɟɬɧɨɝɨ 
ɡɧɚɱɟɧɧɹ ɧɚɛɭɜɚɸɬь ɧɚɩɪɹɦɤɢ ɨɧɨɜɥɟɧɧɹ ɰɿɥɟɣ ɿ ɡɦɿɫɬɭ ɨɫɜɿɬɢ ɧɚ ɨɫɧɨɜɿ 
ɤɨɦɩɟɬɟɧɬɧɿɫɧɨɝɨ, ɨɫɨɛɢɫɬɿɫɧɨɝɨ ɬɚ ɞɿɹɥьɧɿɫɧɨɝɨ ɩɿɞɯɨɞɿɜ, ɭɪɚɯɭɜɚɧɧɹ ɫɜɿɬɨɜɨɝɨ ɞɨɫɜɿɞɭ 
ɬɚ ɩɪɢɧɰɢɩɿɜ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ. 

Ɉɫɧɨɜɨɸ ɡɚɛɟɡɩɟɱɟɧɧɹ ɭɫɩɿɲɧɨɝɨ ɮɨɪɦɭɜɚɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ ɟɤɨɥɨɝɿɱɧɨʀ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɲɤɨɥɹɪɿɜ є ɫɬɜɨɪɟɧɧɹ ɬɚ ɪɟɚɥɿɡɚɰɿɹ ɭ ɧɚɜɱɚɥьɧɨɦɭ ɩɪɨɰɟɫɿ ʀʀ ɦɟɬɨɞɢɱɧɨʀ 
ɫɢɫɬɟɦɢ. 

Ɇɟɬɨɸ ɧɚɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ є ɪɨɡɪɨɛɤɚ ɬɚ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɦɟɬɨɞɢɱɧɨʀ ɫɢɫɬɟɦɢ 

ɮɨɪɦɭɜɚɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɭɱɧɿɜ ɨɫɧɨɜɧɨʀ ɲɤɨɥɢ ɭ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɮɿɡɢɤɢ. 

ȼɢɪɿɲɟɧɧɹ ɞɚɧɨʀ ɩɪɨɛɥɟɦɢ ɩɟɪɟɞɛɚɱɚɥɨ ɪɨɡɜ’ɹɡɚɧɧɹ ɧɚɫɬɭɩɧɢɯ ɡɚɜɞɚɧь: 
- ɚɧɚɥɿɡ ɦɟɬɨɞɢɱɧɨʀ ɥɿɬɟɪɚɬɭɪɢ ɡ ɩɨɡɢɰɿɣ ɜɢɡɧɚɱɟɧɧɹ ɩɨɧɹɬɬɹ "ɦɟɬɨɞɢɱɧɚ ɫɢɫɬɟɦɚ" 

ɬɚ ʀʀ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɫɤɥɚɞɭ; 
- ɨɛґɪɭɧɬɭɜɚɬɢ ɬɚ ɪɨɡɪɨɛɢɬɢ ɦɟɬɨɞɢɱɧɭ ɫɢɫɬɟɦɭ ɮɨɪɦɭɜɚɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ 

ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɭɱɧɿɜ ɨɫɧɨɜɧɨʀ ɲɤɨɥɢ ɭ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɮɿɡɢɤɢ. 

ȼɢɜɱɟɧɧɸ ɩɟɞɚɝɨɝɿɱɧɢɯ ɨɛ’єɤɬɿɜ, ɬɚɤɢɯ ɹɤ ɦɟɬɨɞɢɱɧɚ ɫɢɫɬɟɦɚ ɩɪɢɫɜɹɱɟɧɨ ɩɪɚɰɿ 
ɜɿɬɱɢɡɧɹɧɢɯ ɬɚ ɡɚɪɭɛɿɠɧɢɯ ɧɚɭɤɨɜɰɿɜ (ɘ. Ȼɚɛɚɧɫьɤɢɣ, ȼ. Ȼɟɡɩɚɥьɤɨ, ɋ. Ƚɨɧɱɚɪɟɧɤɨ, 


