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ɆɈȾȿɅȱ ɉɊɈȿɄɌɍȼȺɇɇə ɋɂɋɌȿɆɂ ɊȺȾȱɈɑȺɋɌɈɌɇɈȲ ȱȾȿɇɌɂɎȱɄȺɐȱȲ 
ɇȺ ɋɄɅȺȾȱ 

 
Ɍ.ȼ. ɉɥɭɝɿɧɚ, ɞɨɰɟɧɬ, ɤ.ɬ.ɧ., Ɉ.Ʌ. Ɋɟɭɬ, ɫɬɭɞɟɧɬ, ɏɇȺȾɍ 

 
Ⱥɧɨɬɚɰɿɹ. Ɋɨɡɝɥɹɞɚɽɬɶɫɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɧɚ 
ɫɤɥɚɞɿ. ɉɨɛɭɞɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɸ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ ɿɞɟ-
ɧɬɢɮɿɤɚɰɿʀ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɿɬɤɢ ɬɚ ɡɱɢɬɭɜɚɱɚ ɞɥɹ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ ɜɢɛɨɪɭ 
ɤɨɦɩɥɟɤɬɭ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɧɚ ɫɤɥɚɞɿ. 
 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɿɞɟɧɬɢɮɿɤɚɰɿɹ, ɬɟɯɧɨɥɨɝɿɹ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ, ɦɿɬɤɚ, ɡɱɢɬɭɜɚɱ. 

 
ɆɈȾȿɅɂ ɉɊɈȿɄɌɂɊɈȼȺɇɂə ɋɂɋɌȿɆɕ ɊȺȾɂɈɑȺɋɌɈɌɇɈɃ 

ɂȾȿɇɌɂɎɂɄȺɐɂɂ ɇȺ ɋɄɅȺȾȿ 
 

Ɍ.ȼ. ɉɥɭɝɢɧɚ, ɞɨɰɟɧɬ, ɤ.ɬ.ɧ., Ɉ.Ʌ. Ɋɟɭɬ, ɫɬɭɞɟɧɬ, ɏɇȺȾɍ 
 
Ⱥɧɧɨɬɚɰɢɹ. Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɪɚɞɢɨɱɚɫɬɨɬɧɨɣ ɢɞɟɧɬɢɮɢ-
ɤɚɰɢɢ ɧɚ ɫɤɥɚɞɟ. ɉɨɫɬɪɨɟɧɚ ɬɟɯɧɨɥɨɝɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɪɚ-
ɞɢɨɱɚɫɬɨɬɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ. ɉɪɟɞɥɨɠɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɬɤɢ ɢ ɫɱɢɬɵɜɚɬɟɥɹ ɞɥɹ ɩɨ-
ɫɬɪɨɟɧɢɹ ɦɨɞɟɥɟɣ ɜɵɛɨɪɚ ɤɨɦɩɥɟɤɬɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɫɢɫɬɟɦɵ ɪɚɞɢɨɱɚɫɬɨɬɧɨɣ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɚ ɫɤɥɚɞɟ. 
 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɞɟɧɬɢɮɢɤɚɰɢɹ, ɬɟɯɧɨɥɨɝɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɦɟɬɤɚ, 
ɫɱɢɬɵɜɚɬɟɥɶ. 

 
MODELS OF DESIGNING A SYSTEM OF RADIO-FREQUENCY 

IDENTIFICATION IN THE WAREHOUSE 
 

Ɍ. Pluhina, Associate Professor, Candidate of Technical Science,  
O. Reut, student, KhNAHU 

 
Abstract. The problem of designing a system of radio-frequency identification in the warehouse is 
considered. The technology of the automated designing system of radio-frequency identification is 
developed. We offer characteristics of tags and readers for constructing models of selecting the set of 
technical means of the systems of radio frequency identification in the warehouse. 
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ȼɫɬɭɩ 
 

ɋɭɱɚɫɧɢɣ ɪɢɧɨɤ ɜɢɦɚɝɚɽ ɠɨɪɫɬɤɢɯ ɭɦɨɜ ɫɬɨ-
ɫɨɜɧɨ ɬɨɱɧɨɫɬɿ, ɲɜɢɞɤɨɫɬɿ, ɤɨɧɬɪɨɥɸ ɪɭɯɭ 
ɬɨɜɚɪɿɜ, ɳɨ ɽ ɜɤɪɚɣ ɜɚɠɥɢɜɢɦ ɩɪɢ ɮɭɧɤɰɿɨ-
ɧɭɜɚɧɧɿ ɫɤɥɚɞɭ. ȿɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɫɤɥɚɞɭ 
ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɨɪɝɚɧɿɡɚɰɿʀ ɨɩɟ-
ɪɚɰɿɣ ɡ ɩɪɢɣɦɚɧɧɹ, ɪɨɡɦɿɳɟɧɧɹ, ɿɧɜɟɧɬɚɪɢɡɚ-
ɰɿʀ ɣ ɜɿɞɜɚɧɬɚɠɟɧɧɹ ɬɨɜɚɪɿɜ. ȼɿɞ ɫɢɫɬɟɦɢ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɡɚɥɟɠɢɬɶ ɹɤɿɫɬɶ ɩɪɨɜɟɞɟɧɧɹ 
ɰɢɯ ɨɩɟɪɚɰɿɣ. Ɍɨɦɭ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ 

ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɬɨɜɚɪɿɜ ɧɚ ɫɤɥɚɞɿ ɽ ɚɤɬɭɚɥɶɧɨɸ 
ɡɚɞɚɱɟɸ. 

 
Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

 
Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɭ ɝɨɫɩɨɞɚɪɫɶɤɿɣ ɩɪɚɤɬɢɰɿ 
ɫɬɚɥɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɧɨɜɿ ɦɟɬɨɞɢ ɬɚ ɫɩɨ-
ɫɨɛɢ ɤɟɪɭɜɚɧɧɹ ɪɭɯɨɦ ɬɨɜɚɪɭ [1]. ȼɚɠɥɢɜɟ 
ɦɿɫɰɟ ɜ ɰɶɨɦɭ ɩɪɨɰɟɫɿ ɜɿɞɞɚɧɨ ɥɨɝɿɫɬɢɰɿ 
ɫɤɥɚɞɭ [2]. ȼɿɞ ɬɨɝɨ ɹɤ ɨɪɝɚɧɿɡɨɜɚɧɨ ɪɨɛɨɬɭ 
ɫɤɥɚɞɭ ɡɚɥɟɠɢɬɶ ɪɿɜɟɧɶ ɪɨɡɜɢɬɤɭ ɛɭɞɶ-ɹɤɨɝɨ 
ɩɿɞɩɪɢɽɦɫɬɜɚ. 
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ɉɿɞɜɢɳɟɧɧɹ ɜɢɦɨɝ ɫɭɱɚɫɧɨɝɨ ɛɿɡɧɟɫɭ ɞɨ ɨɪ-
ɝɚɧɿɡɚɰɿʀ ɫɤɥɚɞɿɜ ɭ ɪɚɦɤɚɯ ɡɚɝɚɥɶɧɨɝɨ ɡɚɜɞɚɧ-
ɧɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɚɞɨɜɨɥɟɧɧɹ ɤɿɧɰɟɜɨɝɨ 
ɫɩɨɠɢɜɚɱɚ ɩɨɪɭɲɭɽ ɩɢɬɚɧɧɹ ɩɪɨ ɧɟɨɛɯɿɞ-
ɧɿɫɬɶ ʀɯ ɦɨɞɟɪɧɿɡɚɰɿʀ ɬɚ ɚɜɬɨɦɚɬɢɡɚɰɿʀ [3]. 
Ɍɨɦɭ ɞɥɹ ɲɢɪɨɤɨɝɨ ɤɨɥɚ ɤɨɦɩɚɧɿɣ ɚɤɬɭɚɥɶ-
ɧɢɦ ɫɬɚɥɨ ɩɢɬɚɧɧɹ ɳɨɞɨ ɜɢɛɨɪɭ ɚɜɬɨɦɚɬɢɡɨ-
ɜɚɧɨʀ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ɫɤɥɚɞɨɦ ɿ, ɜ ɩɟɪɲɭ 
ɱɟɪɝɭ, ɫɢɫɬɟɦɢ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɬɨɜɚɪɿɜ [4]. 
 
ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɩɨɤɚɡɚɜ, ɳɨ ɫɶɨɝɨɞɧɿ ɩɪɨ-
ɛɥɟɦɿ ɜɢɛɨɪɭ ɫɢɫɬɟɦɢ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɦɚɬɟɦɚ-
ɬɢɱɧɢɦɢ ɦɟɬɨɞɚɦɢ ɩɪɢɞɿɥɹɽɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ 
ɭɜɚɝɢ.  
 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ 
 

Ɇɟɬɨɸ ɪɨɛɨɬɢ ɽ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɫɤɥɚɞɫɶɤɢɯ ɨɩɟɪɚɰɿɣ ɡɚ ɪɚɯɭɧɨɤ ɫɤɨɪɨɱɟɧɧɹ 
ɱɚɫɭ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɬɨɜɚɪɿɜ, 
ɡɦɟɧɲɟɧɧɹ ɜɿɪɨɝɿɞɧɨɫɬɿ ɜɢɧɢɤɧɟɧɧɹ ɩɨɦɢɥɤɢ 
ɩɪɢ ɪɨɡɜɚɧɬɚɠɟɧɧɿ, ɜɢɤɥɸɱɟɧɧɹ ɜɩɥɢɜɭ ɥɸɞ-
ɫɶɤɨɝɨ ɮɚɤɬɨɪɚ ɬɚ ɩɿɞɜɢɳɟɧɧɹ ɟɤɨɧɨɦɿɱɧɨʀ 
ɜɢɝɨɞɢ ɜɿɞ ɪɨɛɨɬɢ ɫɤɥɚɞɭ. ɐɶɨɝɨ ɦɨɠɧɚ ɞɨ-
ɫɹɝɬɢ ɲɥɹɯɨɦ ɪɨɡɪɨɛɤɢ ɦɨɞɟɥɟɣ ɜɢɛɨɪɭ ɬɟɯ-
ɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ ɿɞɟɧ-
ɬɢɮɿɤɚɰɿʀ ɬɨɜɚɪɿɜ ɧɚ ɫɤɥɚɞɿ. 
 
Ɉɫɧɨɜɧɿ ɡɚɞɚɱɿ ɞɨɫɥɿɞɠɟɧɧɹ: 
– ɚɧɚɥɿɡ ɿɫɧɭɸɱɢɯ ɫɢɫɬɟɦ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɬɨɜɚ-
ɪɿɜ ɧɚ ɫɤɥɚɞɿ; 
– ɪɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿʀ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨ-
ɟɤɬɭɜɚɧɧɹ (ɌȺɉ) ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ ɿɞɟ-
ɧɬɢɮɿɤɚɰɿʀ; 
– ɪɨɡɪɨɛɤɚ ɦɨɞɟɥɿ ɜɢɛɨɪɭ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ. 
 

Ɇɨɞɟɥɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ 

 
ȱɞɟɧɬɢɮɿɤɚɰɿɹ – ɩɪɨɰɟɫ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɛ’ɽɤɬɚ 
ɡɚ ɣɨɝɨ ɩɟɜɧɢɦɢ ɨɡɧɚɤɚɦɢ. ȱɞɟɧɬɢɮɿɤɚɰɿɸ ɧɚ 
ɫɤɥɚɞɿ ɦɨɠɧɚ ɭɦɨɜɧɨ ɪɨɡɞɿɥɢɬɢ ɧɚ: ɜɿɡɭɚɥɶɧɭ 
(«ɩɚɩɟɪɨɜɚ» ɬɟɯɧɨɥɨɝɿɹ), ɲɬɪɢɯ-ɤɨɞɨɜɭ ɬɚ 
ɪɚɞɿɨɱɚɫɬɨɬɧɭ (RFID). Ɉɫɬɚɧɧɿ ɞɜɚ ɜɢɞɢ ɹɜ-
ɥɹɸɬɶ ɫɨɛɨɸ ɚɜɬɨɦɚɬɢɱɧɭ ɿɞɟɧɬɢɮɿɤɚɰɿɸ. 
 
ɉɪɢ «ɩɚɩɟɪɨɜɿɣ» ɬɟɯɧɨɥɨɝɿʀ ɜɫɿ ɡɚɜɞɚɧɧɹ ɪɨɡ-
ɞɪɭɤɨɜɭɸɬɶɫɹ ɧɚ ɩɚɩɟɪɿ. Ʉɨɦɿɪɧɢɤɢ ɭ ɩɪɨɰɟ-
ɫɿ ɨɛɪɨɛɤɢ ɩɨɜɢɧɧɿ ɫɚɦɨɫɬɿɣɧɨ ɡɿɫɬɚɜɢɬɢ ɬɟɤ-
ɫɬɨɜɢɣ ɨɩɢɫ ɬɨɜɚɪɭ, ɹɤɢɣ ɜɨɧɢ ɛɚɱɚɬɶ ɧɚ 
ɚɪɤɭɲɿ, ɡ ɬɢɦ ɨɛ’ɽɤɬɨɦ, ɳɨ ɩɟɪɟɛɭɜɚɽ ɭ ɜɿɞ-
ɩɨɜɿɞɧɨɦɭ ɚɞɪɟɫɧɨɦɭ ɩɪɨɫɬɨɪɿ. ɉɪɢ ɜɢɤɨɪɢɫ-
ɬɚɧɧɿ ɬɚɤɨɝɨ ɜɢɞɭ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɡɛɿɥɶɲɭɽɬɶɫɹ 
ɣɦɨɜɿɪɧɿɫɬɶ ɩɨɦɢɥɤɢ, ɩɨɜ’ɹɡɚɧɨʀ ɡ ɥɸɞɫɶɤɢɦ 
ɮɚɤɬɨɪɨɦ, ɬɨɦɭ «ɩɚɩɟɪɨɜɭ» ɬɟɯɧɨɥɨɝɿɸ 

ɩɪɚɤɬɢɱɧɨ ɜɢɬɢɫɧɭɬɨ ɬɟɯɧɨɥɨɝɿɹɦɢ ɚɜɬɨɦɚ-
ɬɢɱɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ. 
 
Ɍɪɚɞɢɰɿɣɧɨɸ ɣ ɧɚɣɛɿɥɶɲ ɞɟɲɟɜɨɸ ɬɟɯɧɨɥɨ-
ɝɿɽɸ ɚɜɬɨɦɚɬɢɱɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɽ ɲɬɪɢɯ-
ɤɨɞɭɜɚɧɧɹ. Ɍɟɯɧɨɥɨɝɿɹ ɲɬɪɢɯɨɜɨɝɨ ɤɨɞɭɜɚɧ-
ɧɹ ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɭɫɬɚɬɤɭɜɚɧɧɹ, ɩɪɢɡɧɚɱɟɧɨɝɨ 
ɞɥɹ ɦɚɪɤɭɜɚɧɧɹ ɲɬɪɢɯ-ɤɨɞɭ ɧɚ ɬɨɜɚɪ (ɩɪɢɧ-
ɬɟɪɢ ɲɬɪɢɯ-ɤɨɞɨɜɢɯ ɦɿɬɨɤ), ɿ ɭɫɬɚɬɤɭɜɚɧɧɹ, 
ɩɪɢɡɧɚɱɟɧɨɝɨ ɞɥɹ ɡɱɢɬɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɡ 
ɬɨɜɚɪɭ (ɫɤɚɧɟɪɢ ɲɬɪɢɯ-ɤɨɞɨɜɢɯ ɦɿɬɨɤ), ɜɜɿɦ-
ɤɧɟɧɨɝɨ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɞɨ ɤɨɦɩ’ɸɬɟɪɚ ɞɥɹ 
ɩɨɞɚɥɶɲɨʀ ɨɛɪɨɛɤɢ. ɋɤɚɧɟɪ ɲɬɪɢɯ-ɤɨɞɭ ɦɨ-
ɠɧɚ ɧɚɡɜɚɬɢ ɟɥɟɦɟɧɬɨɦ ɦɚɲɢɧɧɨɝɨ ɡɨɪɭ, 
ɹɤɢɣ ɞɨɡɜɨɥɹɽ ɫɢɫɬɟɦɿ «ɩɨɛɚɱɢɬɢ» ɬɟ, ɳɨ ɡɚ-
ɲɢɮɪɨɜɚɧɨ ɭ ɲɬɪɢɯ-ɤɨɞɿ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɫɢɫ-
ɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɛɟɪɟ ɧɚ ɫɟɛɟ ɞɨɞɚɬɤɨɜɿ 
ɮɭɧɤɰɿʀ – ɜɨɧɚ ɩɢɲɟ ɣ ɱɢɬɚɽ ɧɚɩɢɫɚɧɟ. Ɍɨɜɚɪ 
ɫɬɚɽ ɧɨɫɿɽɦ ɿɧɮɨɪɦɚɰɿʀ, ɹɤɭ ɫɢɫɬɟɦɚ ɦɨɠɟ 
ɫɩɪɢɣɦɚɬɢ ɫɚɦɨɫɬɿɣɧɨ. 
 
Ɉɞɧɚɤ ɞɥɹ ɰɿɥɨɝɨ ɪɹɞɭ ɝɚɥɭɡɟɣ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɰɢɯ ɞɜɨɯ ɬɟɯɧɨɥɨɝɿɣ ɧɟ ɽ ɪɟɡɭɥɶɬɚɬɢɜɧɢɦ. 
ȼɿɡɭɚɥɶɧɚ ɬɟɯɧɨɥɨɝɿɹ ɡɚɛɟɡɩɟɱɭɽ ɧɢɡɶɤɭ ɲɜɢ-
ɞɤɿɫɬɶ ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ, ɡɛɿɥɶɲɭɽ ɤɿɥɶ-
ɤɿɫɬɶ ɩɨɦɢɥɨɤ, ɜɢɤɥɢɤɚɧɢɯ ɥɸɞɫɶɤɢɦ ɮɚɤɬɨ-
ɪɨɦ. Ⱥ ɬɟɯɧɨɥɨɝɿɹ ɲɬɪɢɯɨɜɨɝɨ ɤɨɞɭɜɚɧɧɹ ɧɟ 
ɦɨɠɟ ɡɚɛɟɡɩɟɱɢɬɢ ɤɨɧɬɪɨɥɸ ɩɟɪɟɦɿɳɟɧɧɹ 
ɨɛ’ɽɤɬɿɜ ɭ ɪɟɚɥɶɧɨɦɭ ɱɚɫɿ ɬɚ ɩɪɚɰɸɜɚɬɢ ɜ ɠɨ-
ɪɫɬɤɢɯ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ. Ɍɨɦɭ ɛɿɥɶɲɿɫɬɶ 
ɩɿɞɩɪɢɽɦɫɬɜ ɩɨɱɚɥɢ ɩɟɪɟɯɨɞɢɬɢ ɧɚ ɪɚɞɿɨɱɚɫ-
ɬɨɬɧɭ ɬɟɯɧɨɥɨɝɿɸ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɬɨɜɚɪɿɜ ɩɪɢ 
ɩɪɨɜɟɞɟɧɧɿ ɫɤɥɚɞɫɶɤɢɯ ɨɩɟɪɚɰɿɣ. 
 
Ɋɚɞɿɨɱɚɫɬɨɬɧɚ ɿɞɟɧɬɢɮɿɤɚɰɿɹ (RFID-ɬɟɯɧɨɥɨ-
ɝɿɹ) ɜɢɤɨɪɢɫɬɨɜɭɽ ɪɚɞɿɨɯɜɢɥɿ ɞɥɹ ɚɜɬɨɦɚɬɢɱ-
ɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɮɿɡɢɱɧɢɯ ɨɛ’ɽɤɬɿɜ ɿ ɞɨɡɜɨ-
ɥɹɽ ɡɞɿɣɫɧɸɜɚɬɢ ɛɟɡɤɨɧɬɚɤɬɧɟ ɜɜɟɞɟɧɧɹ ɬɚ 
ɡɱɢɬɭɜɚɧɧɹ ɞɚɧɢɯ ɡ ɦɿɬɨɤ ɧɚ ɜɿɞɫɬɚɧɿ ɿ ɛɟɡ ʀɯ 
ɩɪɹɦɨʀ ɜɢɞɢɦɨɫɬɿ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɞɥɹ ɰɶɨɝɨ 
ɹɤ ɫɬɚɰɿɨɧɚɪɧɿ, ɬɚɤ ɿ ɦɨɛɿɥɶɧɿ ɩɪɢɫɬɪɨʀ. 
 
RFID-ɬɟɯɧɨɥɨɝɿɹ ɹɜɥɹɽ ɫɨɛɨɸ ɫɢɫɬɟɦɭ, ɹɤɚ 
ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ ɦɿɬɤɢ, ɚɛɨ ɬɪɚɧ-
ɫɩɨɧɞɟɪɚ, ɹɤɚ ɦɿɫɬɢɬɶ ɡɚɤɨɞɨɜɚɧɭ ɿɧɮɨɪɦɚ-
ɰɿɸ ɩɪɨ ɬɨɜɚɪ, ɪɿɞɟɪɚ, ɚɛɨ ɡɱɢɬɭɜɚɥɶɧɨɝɨ 
ɩɪɢɫɬɪɨɸ, ɹɤɢɣ ɡɱɢɬɭɽ ɿɧɮɨɪɦɚɰɿɸ ɡ ɦɿɬɤɢ, 
ɬɚ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɹɤɟ ɜɢɤɨɧɭɽ 
ɨɩɟɪɚɰɿʀ ɡɚɩɢɫɭ ɬɚ ɡɱɢɬɭɜɚɧɧɹ ɤɨɞɭ. 
 
Ɂɱɢɬɭɜɚɱ ɫɢɫɬɟɦɢ RFID ɜɢɤɨɧɭɽ ɪɨɥɶ ɿɧɬɟɪ-
ɮɟɣɫɭ ɞɥɹ ɞɨɞɚɬɤɚ, ɹɤɨɦɭ ɩɨɬɪɿɛɧɨ ɡɚɛɟɡɩɟ-
ɱɢɬɢ ɡɱɢɬɭɜɚɧɧɹ ɚɛɨ ɩɟɪɟɞɚɱɭ ɞɚɧɢɯ ɧɚ  
ɛɟɡɤɨɧɬɚɤɬɧɢɣ ɦɨɛɿɥɶɧɢɣ ɬɪɚɧɫɩɨɧɞɟɪ. Ɉɫ-
ɧɨɜɧɢɦɢ ɮɭɧɤɰɿɹɦɢ ɬɪɚɧɫɩɨɧɞɟɪɚ ɽ ɜɢɤɨɪɢɫ-
ɬɚɧɧɹ ɟɧɟɪɝɿʀ, ɹɤɚ ɩɟɪɟɞɚɽɬɶɫɹ ɩɨ ɪɚɞɿɨɤɚɧɚɥɭ 
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ɡɱɢɬɭɜɚɱɟɦ, ɮɨɪɦɭɜɚɧɧɹ ɜɿɞɩɨɜɿɞɧɨʀ ɩɨɫɢɥɤɢ 
ɡɱɢɬɭɜɚɱɭ ɭ ɜɢɝɥɹɞɿ ɤɨɞɭ, ɡɚɩɢɫ ɞɚɧɢɯ, ɹɤɿ 
ɩɟɪɟɞɚɸɬɶɫɹ ɜɿɞ ɡɱɢɬɭɜɚɱɚ, ɭ ɩɚɦ’ɹɬɶ ɿɧɬɟɝ-
ɪɚɥɶɧɨʀ ɫɯɟɦɢ ɬɪɚɧɫɩɨɧɞɟɪɚ. 
 
Ɉɪɝɚɧɿɡɚɰɿɸ ɫɤɥɚɞɫɶɤɢɯ ɪɨɛɿɬ ɿɡ ɡɚɫɬɨɫɭɜɚɧ-
ɧɹɦ RFID-ɬɟɯɧɨɥɨɝɿʀ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 1. 
 

 
 

Ɋɢɫ. 1. Ɉɪɝɚɧɿɡɚɰɿɹ ɫɤɥɚɞɫɶɤɢɯ ɪɨɛɿɬ ɿɡ ɡɚɫɬɨ-
ɫɭɜɚɧɧɹɦ RFID-ɬɟɯɧɨɥɨɝɿʀ 

 
Ⱥɧɚɥɿɡ ɩɨɤɚɡɚɜ, ɳɨ ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɢɫɬɟɦɢ 
ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɧɚ ɫɤɥɚɞɿ ɦɚɽ 
ɡɚɛɟɡɩɟɱɢɬɢ: 
– ɫɤɨɪɨɱɟɧɧɹ ɜɢɬɪɚɬ ɧɚ ɨɛɪɨɛɤɭ ɞɚɧɢɯ ɲɥɹ-
ɯɨɦ ɭɫɭɧɟɧɧɹ ɩɨɦɢɥɤɢ, ɩɨɜ’ɹɡɚɧɨʀ ɡ ɪɭɱɧɢɦ 
ɜɜɟɞɟɧɧɹɦ ɿɧɮɨɪɦɚɰɿʀ; 
– ɡɞɿɣɫɧɟɧɧɹ ɚɜɬɨɦɚɬɢɱɧɨʀ ɪɟɽɫɬɪɚɰɿʀ ɿɞɟɧɬɢ-
ɮɿɤɚɰɿɣɧɢɯ ɨɛ’ɽɤɬɿɜ ɿɡ ɧɚɫɬɭɩɧɨɸ ɤɨɦɩ’ɸɬɟɪ-
ɧɨɸ ɨɛɪɨɛɤɨɸ; 
– ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɨɛɥɿɤɨɜɨɝɨ 
ɞɨɤɭɦɟɧɬɨɨɛɿɝɭ ɬɚ ɜɢɬɪɚɬ ɩɪɚɰɿ; 
– ɩɪɢɫɤɨɪɟɧɧɹ ɩɪɨɰɟɫɭ ɿɧɜɟɧɬɚɪɢɡɚɰɿʀ; 
– ɡɦɟɧɲɟɧɧɹ ɣɦɨɜɿɪɧɨɫɬɿ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɜɿɞ-
ɜɚɧɬɚɠɟɧɧɹ; 
– ɤɨɧɬɪɨɥɶ ɪɭɯɭ ɬɨɜɚɪɿɜ ɭ ɪɟɚɥɶɧɨɦɭ ɱɚɫɿ; 
– ɩɪɢɫɤɨɪɟɧɧɹ ɩɨɲɭɤɭ ɦɿɫɰɹ ɪɨɡɬɚɲɭɜɚɧɧɹ 
ɤɨɠɧɨʀ ɬɨɜɚɪɧɨʀ ɨɞɢɧɢɰɿ ɡɚ ɪɚɯɭɧɨɤ ɚɜɬɨɦɚ-
ɬɢɱɧɨʀ ɩɪɢɜ’ɹɡɤɢ ɬɨɜɚɪɭ ɞɨ ɤɨɧɤɪɟɬɧɨɝɨ ɦɿɫ-
ɰɹ ɡɛɟɪɿɝɚɧɧɹ. 
 
ɉɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ ɿɞɟɧ-
ɬɢɮɿɤɚɰɿʀ ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɞɟɤɿɥɶɤɨɯ ɟɬɚɩɿɜ.  
 
ɇɚ ɪɢɫ. 2 ɩɪɟɞɫɬɚɜɥɟɧɨ ɌȺɉ ɫɢɫɬɟɦɢ ɪɚɞɿɨ-
ɱɚɫɬɨɬɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ. 
 
ɉɪɢ ɪɟɚɥɿɡɚɰɿʀ ɌȺɉ ɩɪɨɜɨɞɢɬɶɫɹ ɮɨɪɦɚɥɿɡɚ-
ɰɿɹ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɿ ɪɨɡɪɨɛɥɹɸɬɶɫɹ ɦɨ-
ɞɟɥɿ ɤɨɠɧɨɝɨ ɩɪɨɟɤɬɧɨɝɨ ɪɿɲɟɧɧɹ. 

 
 

Ɋɢɫ. 2. ɋɬɪɭɤɬɭɪɚ ɌȺɉ ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬ-
ɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ 

 
ɉɪɨɟɤɬɭɜɚɧɧɹ ɩɨɱɢɧɚɽɬɶɫɹ ɡ ɜɢɡɧɚɱɟɧɧɹ ɨɫ-
ɧɨɜɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟ-
ɦɢ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ. Ⱦɚɥɿ ɩɪɨɜɨ-
ɞɢɬɶɫɹ ɫɢɧɬɟɡ ɫɢɫɬɟɦɢ, ɜɢɡɧɚɱɚɸɬɶɫɹ ɨɫɧɨɜɧɿ 
ɩɚɪɚɦɟɬɪɢ ɿ ɜɢɦɨɝɢ ɞɨ ɫɢɫɬɟɦɢ. ɇɚ ɨɫɧɨɜɿ 
ɰɢɯ ɜɢɦɨɝ ɮɨɪɦɭɸɬɶɫɹ ɨɛɦɟɠɟɧɧɹ. 
 
ɉɿɫɥɹ ɰɶɨɝɨ ɩɪɨɜɨɞɢɬɶɫɹ ɜɢɛɿɪ ɦɟɬɢ ɬɚ ɞɟɤɨ-
ɦɩɨɡɢɰɿɹ ɧɚ ɩɿɞɡɚɞɚɱɿ. Ɉɤɪɟɦɨ ɪɨɡɝɥɹɞɚɽɬɶɫɹ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɿ ɩɪɨɝɪɚɦɧɨ-
ɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ (ɉɁ). 
 
ɇɚ ɨɫɧɨɜɿ ɨɛɪɚɧɢɯ ɩɪɢɧɰɢɩɿɜ ɪɨɡɪɨɛɥɹɸɬɶɫɹ 
ɦɨɞɟɥɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ.  
 
Ɂɚɜɟɪɲɚɥɶɧɢɦ ɟɬɚɩɨɦ ɌȺɉ ɽ ɨɰɿɧɤɚ ɪɟɡɭɥɶ-
ɬɚɬɿɜ, ɹɤɚ ɞɨɡɜɨɥɹɽ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɪɨɡɪɨɛɥɟ-
ɧɿ ɦɨɞɟɥɿ ɿ, ɹɤɳɨ ɽ ɩɨɬɪɟɛɚ, ɩɪɨɜɟɫɬɢ ʀɯ  
ɞɨɨɩɪɚɰɸɜɚɧɧɹ ɲɥɹɯɨɦ ɩɨɜɟɪɧɟɧɧɹ ɞɨ ɩɨɩɟ-
ɪɟɞɧɿɯ ɟɬɚɩɿɜ. Ɋɟɡɭɥɶɬɚɬɢ ɩɨɪɿɜɧɸɸɬɶɫɹ ɡ 
ɩɨɫɬɚɜɥɟɧɨɸ ɦɟɬɨɸ, ɿ ɹɤɳɨ ɦɟɬɭ ɞɨɫɹɝɧɭɬɨ, 
ɬɨ ɩɟɪɟɯɨɞɹɬɶ ɞɨ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɟɤɬɧɢɯ ɪɿ-
ɲɟɧɶ. 
 
Ɉɫɧɨɜɧɢɦ ɟɬɚɩɨɦ ɌȺɉ ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬ-
ɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɽ ɜɢɛɿɪ ɬɟɯɧɿɱɧɢɯ ɿ ɩɪɨɝɪɚ-
ɦɧɢɯ ɡɚɫɨɛɿɜ. ɐɹ ɡɚɞɚɱɚ ɦɨɠɟ ɛɭɬɢ ɜɢɪɿɲɟɧɚ 
ɦɟɬɨɞɚɦɢ ɛɚɝɚɬɨɤɪɢɬɟɪɿɚɥɶɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ 
ɞɚɧɨɝɨ ɬɢɩɭ ɨɛ’ɽɤɬɿɜ.  
 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɝɚɥɶɧɨʀ ɡɚɞɚɱɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨ-
ɥɹɝɚɽ ɭ ɬɚɤɨɦɭ. 
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ȼɿɞɨɦɨ: 
– ɦɧɨɠɢɧɚ ɬɨɜɚɪɿɜ ɧɚ ɫɤɥɚɞɿ, ʀɯ ɩɚɪɚɦɟɬɪɢ ɬɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; 
– ɦɧɨɠɢɧɚ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ, ɳɨ ɜɯɨɞɹɬɶ ɞɨ 
RFID-ɫɢɫɬɟɦɢ (ɦɿɬɤɚ ɬɚ ɡɱɢɬɭɜɚɱ), ʀɯ ɩɚɪɚɦɟ-
ɬɪɢ ɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; 
– ɦɧɨɠɢɧɚ ɩɪɨɝɪɚɦɧɢɯ ɡɚɫɨɛɿɜ ɡ ɧɚɛɨɪɨɦ 
ɩɪɨɝɪɚɦɧɢɯ ɞɨɞɚɬɤɿɜ, ʀɯ ɩɚɪɚɦɟɬɪɢ ɬɚ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ. 
 
ɇɟɨɛɯɿɞɧɨ ɩɿɞɿɛɪɚɬɢ ɤɨɦɩɥɟɤɬ ɬɟɯɧɿɱɧɢɯ ɡɚ-
ɫɨɛɿɜ ɬɚ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɹɤɿ ɩɿɞɜɢ-
ɳɚɬɶ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɜɟɞɟɧɧɹ ɫɤɥɚɞɫɶɤɢɯ 
ɨɩɟɪɚɰɿɣ ɡ ɬɨɜɚɪɚɦɢ. 
 
ȼɢɛɿɪ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɡɞɿɣɫɧɸɽɬɶɫɹ ɡɚ ɬɚ-
ɤɢɦɢ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɬɚ ɜɢɬɪɚɬɧɢɦɢ ɩɨɤɚ-
ɡɧɢɤɚɦɢ: ɪɨɛɨɱɚ ɱɚɫɬɨɬɚ ɦɿɬɤɢ; ɪɚɞɿɭɫ ɡɱɢɬɭ-
ɜɚɧɧɹ ɦɿɬɤɢ; ɨɛɫɹɝ ɩɚɦ’ɹɬɿ ɦɿɬɤɢ; ɪɟɚɥɿɡɚɰɿɹ 
ɚɧɬɢɤɨɥɿɡɿʀ (ɦɨɠɥɢɜɿɫɬɶ ɜɢɛɿɪɤɨɜɨɝɨ ɡɱɢɬɭ-
ɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɡ ɛɟɡɥɿɱɿ ɦɿɬɨɤ, ɹɤɿ ɩɨɬɪɚ-
ɩɢɥɢ ɜ ɡɨɧɭ ɞɿʀ ɡɱɢɬɭɜɚɱɚ); ɜɚɪɬɿɫɬɶ ɦɿɬɤɢ; 
ɪɨɛɨɱɚ ɱɚɫɬɨɬɚ ɡɱɢɬɭɜɚɱɚ; ɪɚɞɿɭɫ ɡɱɢɬɭɜɚɧɧɹ; 
ɠɢɜɥɟɧɧɹ ɡɱɢɬɭɜɚɱɚ; ɦɚɫɚ ɡɱɢɬɭɜɚɱɚ; ɜɚɪ-
ɬɿɫɬɶ ɡɱɢɬɭɜɚɱɚ. 
 
Ɋɨɡɪɨɛɢɦɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɜɢɛɨɪɭ ɦɿɬ-
ɤɢ. ɉɨɫɬɚɧɨɜɤɚ ɥɨɤɚɥɶɧɨʀ ɡɚɞɚɱɿ ɩɨɥɹɝɚɽ ɜ 
ɬɚɤɨɦɭ. 
 
ȼɿɞɨɦɨ: 
– ɦɧɨɠɢɧɚ ɬɨɜɚɪɿɜ ɧɚ ɫɤɥɚɞɿ { },lN N  
( 1, )l l , ɞɟ l – ɱɢɫɥɨ ɬɨɜɚɪɿɜ, ʀɯ ɩɚɪɚɦɟɬɪɢ 
ɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ;  
– ɦɧɨɠɢɧɚ ɪɿɡɧɨɜɢɞɿɜ ɦɿɬɨɤ { },iD D  
( 1, )i i , ɞɟ i – ɱɢɫɥɨ ɦɿɬɨɤ, ʀɯ ɩɚɪɚɦɟɬɪɢ ɬɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  
 
ɇɟɨɛɯɿɞɧɨ ɨɛɪɚɬɢ ɦɿɬɤɭ, ɹɤɚ ɡɚ ɫɜɨʀɦɢ ɩɚɪɚ-
ɦɟɬɪɚɦɢ ɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɨɩɬɢɦɚɥɶɧɨ 
ɩɿɞɯɨɞɢɬɶ ɞɨ ɨɛɪɚɧɨʀ ɫɢɫɬɟɦɢ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɣ 
ɡɚɛɟɡɩɟɱɭɽ ɲɜɢɞɤɟ ɬɚ ɹɤɿɫɧɟ ɡɱɢɬɭɜɚɧɧɹ ɿɧ-
ɮɨɪɦɚɰɿʀ ɡ ɬɨɜɚɪɭ. 
 
Ɇɨɞɟɥɿ ɜɢɛɨɪɭ ɦɿɬɤɢ ɦɿɫɬɹɬɶ ɬɚɤɿ ɱɚɫɬɤɨɜɿ 
ɤɪɢɬɟɪɿʀ ɨɩɬɢɦɿɡɚɰɿʀ: 
– ɦɚɤɫɢɦɚɥɶɧɚ ɪɨɛɨɱɚ ɱɚɫɬɨɬɚ ɦɿɬɤɢ 
 

'

1
Ɋɑ max Ɋɑ ,

i
M
i i

i
x



               (1) 

 
ɞɟ ɿɯ  - ɛɭɥɿɜɫɶɤɚ ɡɦɿɧɧɚ, ɹɤɚ ɞɨɪɿɜɧɸɽ 1, ɹɤ-
ɳɨ ɨɛɪɚɧɨ ɿ-ɭ ɦɿɬɤɭ ɬɚ 0, ɹɤɳɨ ɿ-ɭ ɦɿɬɤɭ ɧɟ 
ɨɛɪɚɧɨ; 

– ɦɚɤɫɢɦɚɥɶɧɢɣ ɪɚɞɿɭɫ ɡɱɢɬɭɜɚɧɧɹ ɦɿɬɤɢ 
 

'

1
ɊɁ max ɊɁ

i
M
i i

i
x


  ;              (2) 

 
– ɦɚɤɫɢɦɚɥɶɧɢɣ ɨɛ’ɽɦ ɩɚɦ’ɹɬɿ ɦɿɬɤɢ 
 

'

1
Ɉɉ max Ɉɉ

i
M
i i

i
x


  ;          (3) 

 
– ɦɚɤɫɢɦɚɥɶɧɚ ɚɧɬɢɤɨɥɿɡɿɹ  
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1
A max A

i
M
i i

i
x


  ;               (4) 

 
– ɦɿɧɿɦɚɥɶɧɚ ɜɚɪɬɿɫɬɶ ɦɿɬɤɢ 
 

'

1
B min B .

i
M
i i

i
x


                (5) 

 
Ɉɛɥɚɫɬɶ ɩɪɢɩɭɫɬɢɦɢɯ ɪɿɲɟɧɶ ɜɢɡɧɚɱɚɽɬɶɫɹ 
ɬɚɤɢɦɢ ɨɛɦɟɠɟɧɧɹɦɢ: 
– ɭɫɿ ɬɨɜɚɪɢ ɦɚɸɬɶ ɛɭɬɢ ɿɞɟɧɬɢɮɿɤɨɜɚɧɿ 
 

'

1
1; 1, ',

i

il i
i

Y x l l


                     6) 

 
ɞɟ  0;1 , 1,il ilY Y   ɹɤɳɨ l-ɢɣ ɬɨɜɚɪ ɿɞɟɧɬɢ-
ɮɿɤɨɜɚɧɨ ɿ-ɬɨɸ ɦɿɬɤɨɸ, ilY =0 ɭ ɩɪɨɬɢɜɧɨɦɭ 
ɜɢɩɚɞɤɭ; 
– ɪɨɛɨɱɚ ɱɚɫɬɨɬɚ ɦɿɬɤɢ ɦɚɽ ɛɭɬɢ ɧɟ ɦɟɧɲɟ 
ɡɚɞɚɧɨʀ 
 

'

ɡɚɞ
1

max Ɋɑ Ɋɑ ;
i

M
i i

i
x


            (7) 

 
– ɪɚɞɿɭɫ ɡɱɢɬɭɜɚɧɧɹ ɦɿɬɤɢ ɦɚɽ ɛɭɬɢ ɧɟ ɦɟɧɲɟ 
ɡɚɞɚɧɨɝɨ 
 

'

ɡɚɞ
1

max ɊɁ ɊɁ ;
i

M
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i
x


                (8) 

 
– ɨɛ’ɽɦ ɩɚɦ’ɹɬɿ ɦɿɬɤɢ ɦɚɽ ɛɭɬɢ ɧɟ ɦɟɧɲɟ ɡɚ-
ɞɚɧɨɝɨ 
 

'

ɡɚɞ
1

max Ɉɉ Ɉɉ ;
i

M
i i

i
x


              (9) 

 
– ɚɧɬɢɤɨɥɿɡɿɹ ɦɚɽ ɛɭɬɢ ɧɟ ɦɟɧɲɟ ɡɚɞɚɧɨʀ 
 

'

ɡɚɞ
1

max A A ;
i

M
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i
x


              (10) 
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– ɜɚɪɬɿɫɬɶ ɦɿɬɤɢ ɦɚɽ ɛɭɬɢ ɧɟ ɛɿɥɶɲɟ ɡɚɞɚɧɨʀ 
 

'

ɡɚɞ
1

min B B .
i

M
i i

i
x


              (11) 

 
ɇɚɜɟɞɟɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ (1)–(11) ɜɢɛɨ-
ɪɭ ɦɿɬɤɢ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɤɥɚɫɭ ɡɚɜɞɚɧɶ ɛɚɝɚ-
ɬɨɤɪɢɬɟɪɿɚɥɶɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ ɞɢɫɤɪɟɬɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡ ɛɭɥɿɜɫɶɤɢɦɢ ɡɦɿɧɧɢɦɢ. Ɇɚ-
ɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɜɢɛɨɪɭ ɡɱɢɬɭɜɚɱɚ ɦɚɽ ɚɧɚ-
ɥɨɝɿɱɧɢɣ ɜɢɝɥɹɞ.  
 

ȼɢɫɧɨɜɤɢ 
 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɨɝɨ ɚɧɚɥɿɡɭ ɜɢɹɜɥɟɧɨ, 
ɳɨ ɡɚɞɚɱɚ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨ-
ɬɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ 
ɭɫɤɥɚɞɧɸɽɬɶɫɹ ɛɚɝɚɬɨɡɧɚɱɧɿɫɬɸ ɬɚ ɫɭɩɟɪɟɱ-
ɥɢɜɿɫɬɸ ɪɿɡɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɫɢɫɬɟɦɢ. ɍ ɪɨɡɪɨɛɥɟɧɿɣ ɌȺɉ ɞɥɹ ɜɢɪɿɲɟɧɧɹ 
ɡɚɞɚɱɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɦɟɬɨɞɢ ɛɚɝɚ-
ɬɨɤɪɢɬɟɪɿɚɥɶɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ. 
 
Ɋɨɡɪɨɛɥɟɧɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɜɢɛɨɪɭ ɦɿɬ-
ɤɢ, ɹɤɚ ɞɨɡɜɨɥɢɬɶ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɿɫɧɭɸɱɢɯ, 
ɩɿɞɿɛɪɚɬɢ ɪɚɰɿɨɧɚɥɶɧɢɣ ɤɨɦɩɥɟɤɬ ɬɟɯɧɿɱɧɢɯ  
ɡɚɫɨɛɿɜ ɫɢɫɬɟɦɢ ɪɚɞɿɨɱɚɫɬɨɬɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ 
ɡɚ ɡɚɞɚɧɢɦɢ ɤɪɢɬɟɪɿɹɦɢ ɬɚ ɨɛɦɟɠɟɧɧɹɦɢ, ɳɨ 
ɡɧɚɱɧɨ ɡɦɟɧɲɢɬɶ ɱɚɫ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɿɞɟɧɬɢ-

ɮɿɤɚɰɿʀ ɬɨɜɚɪɿɜ ɬɚ ɩɿɞɜɢɳɢɬɶ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɪɨɛɨɬɢ ɫɤɥɚɞɭ. 
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