
Ɇɿɧɿɫɬɟɪɫɬɜɨ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ 

ɇɚɜɱɚɥɶɧɨ-ɧɚɭɤɨɜɢɣ ɿɧɫɬɢɬɭɬ ɚɜɬɨɦɚɬɢɤɢ, ɤɿɛɟɪɧɟɬɢɤɢ ɬɚ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ 
ɬɟɯɧɿɤɢ 

 

Ʉɚɮɟɞɪɚ ɩɪɢɤɥɚɞɧɨʀ ɦɚɬɟɦɚɬɢɤɢ 

 

                                                                               ɁȺɌȼȿɊȾɀɍЮ  

ɉɪɨɪɟɤɬɨɪ ɡ ɧɚɭɤɨɜɨ-ɩɟɞɚɝɨɝɿɱɧɨʀ, 
                                                                                     ɦɟɬɨɞɢɱɧɨʀ ɬɚ ɜɢɯɨɜɧɨʀ ɪɨɛɨɬɢ 

  ________________ Ɉ.Ⱥ. Ʌɚɝɨɞɧɸɤ 

―______‖______________  20___ ɪ. 

04-01-76 

 

ɊɈȻɈɑȺ ɉɊɈȽɊȺɆȺ ɇȺȼɑȺɅЬɇɈȲ ȾИɋɐИɉɅȱɇИ 

Program of the Discipline  

 

ɇɟɣɪɨɧɧɿ ɦɟɪɟɠɿ ɬɚ ɧɟɣɪɨ-ɧɟɱɿɬɤɿ ɬɟɯɧɨɥɨɝɿʀ 
 

Neural Networks and Neuro-Fuzzy Technologies 

 

 

ɫɩɟɰɿɚɥɶɧɿɫɬɶ 

 

specialty  

121 «Іɧɠɟɧɟɪɿɹ ɩɪɨɝɪɚɦɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ» 

121 Software Engineering  

 

Ɉɫɜɿɬɧɹ ɩɪɨɝɪɚɦɚ Іɧɬɟɪɧɟɬ ɪɟɱɟɣ 

Educational program Internet of Things 

  

  
 

 

 

 

Ɋɿɜɧɟ – 2019 

 

 

 

 

 

 

 

 

 

 

 



2 

 

Ɋɨɛɨɱɚ ɩɪɨɝɪɚɦɚ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «ɇɟɣɪɨɧɧɿ ɦɟɪɟɠɿ ɬɚ ɧɟɣɪɨ-ɧɟɱɿɬɤɿ 
ɬɟɯɧɨɥɨɝɿʀ» ɞɥɹ ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ ɩɟɪɲɨɝɨ (ɛɚɤɚɥɚɜɪɫɶɤɨɝɨ) ɪɿɜɧɹ, ɹɤɿ 
ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɨɫɜɿɬɧɶɨ-ɩɪɨɮɟɫɿɣɧɨɸ ɩɪɨɝɪɚɦɨɸ «Іɧɬɟɪɧɟɬ ɪɟɱɟɣ» 
ɫɩɟɰɿɚɥɶɧɨɫɬɿ 121 «Іɧɠɟɧɟɪɿɹ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ» ɡɿ ɫɤɨɪɨɱɟɧɢɦ 

ɬɟɪɦɿɧɨɦ ɧɚɜɱɚɧɧɹ. – Ɋɿɜɧɟ: ɇɍȼȽɉ, 2019. – 12 ɫ. 

 

 

Ɋɨɡɪɨɛɧɢɤ: Ɉ.ɋ. Ⱦɟɦɱɭɤ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɢ ɩɪɢɤɥɚɞɧɨʀ 
ɦɚɬɟɦɚɬɢɤɢ 

 

 

Ɋɨɛɨɱɭ ɩɪɨɝɪɚɦɭ ɫɯɜɚɥɟɧɨ ɧɚ ɡɚɫɿɞɚɧɧɿ ɤɚɮɟɞɪɢ ɩɪɢɤɥɚɞɧɨʀ ɦɚɬɟɦɚɬɢɤɢ 

 

ɉɪɨɬɨɤɨɥ ɜɿɞ   «___» ____________ 2019 ɪɨɤɭ № __ 
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Ʉɟɪɿɜɧɢɤ ɝɪɭɩɢ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɩɟɰɿɚɥɶɧɨɫɬɿ 121 Іɧɠɟɧɟɪɿɹ ɩɪɨɝɪɚɦɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ (Іɧɬɟɪɧɟɬ ɪɟɱɟɣ)          
                                 

                                 __________________________ (ɇ.Ⱥ. ɀɭɤɨɜɫɶɤɚ) 
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ȼɋɌɍɉ 

Ɋɨɛɨɱɚ ɩɪɨɝɪɚɦɚ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɜɿɥɶɧɨɝɨ ɜɢɛɨɪɭ «ɇɟɣɪɨɧɧɿ 
ɦɟɪɟɠɿ ɬɚ ɧɟɣɪɨ-ɧɟɱɿɬɤɿ ɬɟɯɧɨɥɨɝɿʀ» ɫɤɥɚɞɟɧɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɫɜɿɬɧɶɨ-

ɩɪɨɮɟɫɿɣɧɨʀ ɩɪɨɝɪɚɦɢ «Іɧɬɟɪɧɟɬ ɪɟɱɟɣ» ɞɥɹ ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ ɩɟɪɲɨɝɨ 
(ɛɚɤɚɥɚɜɪɫɶɤɨɝɨ) ɪɿɜɧɹ, ɹɤɿ ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɫɩɟɰɿɚɥɶɧɿɫɬɸ 121 «Іɧɠɟɧɟɪɿɹ 
ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ» ɡɿ ɫɤɨɪɨɱɟɧɢɦ ɬɟɪɦɿɧɨɦ ɧɚɜɱɚɧɧɹ. 

ɉɪɟɞɦɟɬɨɦ ɜɢɜɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ є ɮɨɪɦɭɜɚɧɧɹ ɬɟɨɪɟɬɢɱɧɢɯ 
ɨɫɧɨɜ ɬɚ ɩɪɚɤɬɢɱɧɢɯ ɧɚɜɢɱɨɤ ɪɨɛɨɬɢ ɿɡ ɧɟɣɪɨɧɧɢɦɢ ɦɟɪɟɠɚɦɢ ɬɚ ɧɟɣɪɨ-

ɧɟɱɿɬɤɢɦɢ ɬɟɯɧɨɥɨɝɿɹɦɢ. 

Ɇɿɠɞɢɫɰɢɩɥɿɧɚɪɧɿ ɡɜ’ɹɡɤɢ: ɞɢɫɰɢɩɥɿɧɚ «ɇɟɣɪɨɧɧɿ ɦɟɪɟɠɿ ɬɚ ɧɟɣɪɨ-

ɧɟɱɿɬɤɿ ɬɟɯɧɨɥɨɝɿʀ» є ɞɢɫɰɢɩɥɿɧɨɸ ɜɿɥɶɧɨɝɨ ɜɢɛɨɪɭ. ȼɢɜɱɟɧɧɹ ɤɭɪɫɭ ɩɟɪɟɞɛɚɱɚє 
ɧɚɹɜɧɿɫɬɶ ɫɢɫɬɟɦɚɬɢɱɧɢɯ ɬɚ ґɪɭɧɬɨɜɢɯ ɡɧɚɧɶ ɿɡ ɞɢɫɰɢɩɥɿɧ «ɉɪɨɝɪɚɦɭɜɚɧɧɹ», 
«Ɇɟɬɨɞɢ ɨɩɬɢɦɿɡɚɰɿʀ ɬɚ ɞɨɫɥɿɞɠɟɧɧɹ ɨɩɟɪɚɰɿɣ», «Ʉɨɦɩ’ɸɬɟɪɧɚ ɞɢɫɤɪɟɬɧɚ 
ɦɚɬɟɦɚɬɢɤɚ». 

ȼɢɦɨɝɢ ɞɨ ɡɧɚɧɶ ɬɚ ɭɦɿɧɶ ɜɢɡɧɚɱɚɸɬɶɫɹ ɝɚɥɭɡɟɜɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɜɢɳɨʀ 
ɨɫɜɿɬɢ ɍɤɪɚʀɧɢ. 

 

Ⱥɧɨɬɚɰɿɹ 

Ⱦɚɧɚ ɩɪɨɝɪɚɦɚ ɪɨɡɪɚɯɨɜɚɧɚ ɧɚ ɫɬɭɞɟɧɬɿɜ 1-ɝɨ ɤɭɪɫɭ ɫɩɟɰɿɚɥɶɧɨɫɬɿ 121 

―Іɧɠɟɧɟɪɿɹ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ‖, ɳɨ ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɨɫɜɿɬɧɶɨ-

ɩɪɨɮɟɫɿɣɧɨɸ ɩɪɨɝɪɚɦɨɸ «Іɧɬɟɪɧɟɬ ɪɟɱɟɣ» ɡɿ ɫɤɨɪɨɱɟɧɢɦ ɬɟɪɦɿɧɨɦ ɧɚɜɱɚɧɧɹ. 

Ɋɨɡɝɥɹɞɚєɬɶɫɹ ɛɭɞɨɜɚ ɬɚ ɮɭɧɤɰɿʀ ɲɬɭɱɧɨɝɨ ɧɟɣɪɨɧɚ, ɬɢɩɢ ɮɭɧɤɰɿʀ ɚɤɬɢɜɚɰɿʀ. 
ȼɢɜɱɚɸɬɶɫɹ ɪɿɡɧɿ ɦɨɞɟɥɿ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ ɬɚ ɫɩɟɰɢɮɿɱɧɿ ɚɥɝɨɪɢɬɦɢ ʀɯ 
ɧɚɜɱɚɧɧɹ, ɚ ɬɚɤɨɠ ɩɪɢɤɥɚɞɢ ɡɚɞɚɱ, ɹɤɿ ɪɨɡɜ’ɹɡɭɸɬɶɫɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɚɧɢɯ 
ɦɟɪɟɠ. Ɋɨɡɝɥɹɞɚɸɬɶɫɹ ɨɫɧɨɜɢ ɬɟɨɪɿʀ ɧɟɱɿɬɤɢɯ ɦɧɨɠɢɧ, ɦɟɬɨɞɢ ɧɟɱɿɬɤɨʀ ɥɨɝɿɤɢ, 

ɟɬɚɩɢ ɩɨɛɭɞɨɜɢ ɧɟɱɿɬɤɨɝɨ ɥɨɝɿɱɧɨɝɨ ɜɢɫɧɨɜɤɭ. ȼɢɜɱɚɸɬɶɫɹ ɩɪɢɧɰɢɩɢ ɩɨɛɭɞɨɜɢ 
ɿ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦ ɧɟɱɿɬɤɨɝɨ ɤɟɪɭɜɚɧɧɹ, ɩɪɢɤɥɚɞɢ ɧɟɱɿɬɤɢɯ ɚɥɝɨɪɢɬɦɿɜ. 

ɉɪɨɜɨɞɢɬɶɫɹ ɨɝɥɹɞ ɿ ɤɥɚɫɢɮɿɤɚɰɿɹ ɧɟɣɪɨ-ɧɟɱɿɬɤɢɯ ɬɟɯɧɨɥɨɝɿɣ. ȼɢɜɱɚєɬɶɫɹ 

ɝɪɚɞɿєɧɬɧɢɣ ɦɟɬɨɞ ɧɚɜɱɚɧɧɹ ɧɟɣɪɨ-ɧɟɱɿɬɤɢɯ ɦɟɪɟɠ Ɇɚɦɞɚɧɿ, Ɍɚɤɚɝɿ-ɋɭɝɟɧɨ-

Ʉɚɧɝɚ ɬɚ ɿɧ.  

Ʉɭɪɫ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ ɬɚ ɧɟɣɪɨ-ɧɟɱɿɬɤɢɯ ɬɟɯɧɨɥɨɝɿɣ є ɧɟɨɛɯɿɞɧɢɦ 
ɟɥɟɦɟɧɬɨɦ ɭ ɩɿɞɝɨɬɨɜɰɿ ɤɜɚɥɿɮɿɤɨɜɚɧɢɯ ɮɚɯɿɜɰɿɜ ɭ ɝɚɥɭɡɿ ɿɧɠɟɧɟɪɿʀ ɩɪɨɝɪɚɦɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɧɟɣɪɨɧ, ɮɭɧɤɰɿɹ ɚɤɬɢɜɚɰɿʀ, ɧɟɣɪɨɧɧɚ ɦɟɪɟɠɚ, ɚɥɝɨɪɢɬɦ 
ɧɚɜɱɚɧɧɹ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ, ɧɟɱɿɬɤɿ ɦɧɨɠɢɧɢ, ɧɟɱɿɬɤɚ ɥɨɝɿɤɚ, ɧɟɱɿɬɤɿ ɫɢɫɬɟɦɢ, 
ɧɟɱɿɬɤɿ ɚɥɝɨɪɢɬɦɢ, ɧɟɣɪɨ-ɧɟɱɿɬɤɿ ɬɟɯɧɨɥɨɝɿʀ. 

 

Abstract 

This program is designed for students of the 1st year of specialty 121 "Software 

Engineering", who study under the educational and professional program "Internet of 

Things" with a shortened term of study. The structure and functions of an artificial 

neuron, types of activation functions are considered. We study various models of 

neural networks and specific algorithms for their training, as well as examples of 

tasks that are solved using these networks. The foundations of the theory of fuzzy 

sets, methods of fuzzy logic and the stages of constructing a fuzzy inference are 
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considered. The principles of construction and the structure of fuzzy control systems, 

examples of fuzzy algorithms are studied. A review and classification of neuro-fuzzy 

technologies is carried out. We study the gradient method of training the neuro-fuzzy 

networks of Mamdani, Takagi-Sugeno-Kang, etc. 

The course of neural networks and neuro-fuzzy technologies is a necessary 

element in the training of qualified specialists in the field of software engineering. 

Keywords: neuron, activation function, neural network, neural network learning 

algorithm, fuzzy sets, fuzzy logic, fuzzy systems, fuzzy algorithms, neuro-fuzzy 

technologies. 

 

1. Ɉɩɢɫ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 

ɇɚɣɦɟɧɭɜɚɧɧɹ 
ɩɨɤɚɡɧɢɤɿɜ  

Ƚɚɥɭɡɶ ɡɧɚɧɶ, ɫɩɟɰɿɚɥɶɧɿɫɬɶ, 
ɫɩɟɰɿɚɥɿɡɚɰɿɹ, ɪɿɜɟɧɶ ɜɢɳɨʀ 

ɨɫɜɿɬɢ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɜɱɚɥɶɧɨʀ 
ɞɢɫɰɢɩɥɿɧɢ 

ɞɟɧɧɚ ɮɨɪɦɚ ɧɚɜɱɚɧɧɹ 

Ʉɿɥɶɤɿɫɬɶ ɤɪɟɞɢɬɿɜ  – 4 

Ƚɚɥɭɡɶ ɡɧɚɧɶ 

12 Іɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ 
Ɂɚ ɜɢɛɨɪɨɦ 

(ɫɤɨɪɨɱɟɧɢɣ ɬɟɪɦɿɧ ɧɚɜɱɚɧɧɹ) ɋɩɟɰɿɚɥɶɧɿɫɬɶ 

121 ―Іɧɠɟɧɟɪɿɹ ɩɪɨɝɪɚɦɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ‖ 

Ɇɨɞɭɥɿɜ – 1 

ɋɩɟɰɿɚɥɿɡɚɰɿɹ 

Іɧɬɟɪɧɟɬ ɪɟɱɟɣ 

Ɋɿɤ ɩɿɞɝɨɬɨɜɤɢ 

Ɂɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ – 2 1-ɣ 

Іɧɞɢɜɿɞɭɚɥɶɧɟ ɧɚɭɤɨɜɨ-

ɞɨɫɥɿɞɧɟ ɡɚɜɞɚɧɧɹ  – 
ɋɟɦɟɫɬɪ 

Ɂɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɝɨɞɢɧ 
–  120 

1-ɣ 

Ʌɟɤɰɿʀ 

Ɍɢɠɧɟɜɢɯ ɝɨɞɢɧ ɞɥɹ 
ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ: 
ɚɭɞɢɬɨɪɧɢɯ – 4 

ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ 
ɫɬɭɞɟɧɬɚ – 7 

Ɋɿɜɟɧɶ ɜɢɳɨʀ ɫɜɿɬɢ: 
ɛɚɤɚɥɚɜɪ 

20 ɝɨɞ. 
ɉɪɚɤɬɢɱɧɿ, ɫɟɦɿɧɚɪɫɶɤɿ 

-  

Ʌɚɛɨɪɚɬɨɪɧɿ 
28 ɝɨɞ. 

ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 

72 ɝɨɞ. 
Іɧɞɢɜɿɞɭɚɥɶɧɿ ɡɚɜɞɚɧɧɹ:  

- 

Ɏɨɪɦɚ ɤɨɧɬɪɨɥɸ:  
ɡɚɥ. 

 ɉɪɢɦɿɬɤɚ. 

 ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɝɨɞɢɧ ɚɭɞɢɬɨɪɧɢɯ ɡɚɧɹɬɶ ɞɨ ɫɚɦɨɫɬɿɣɧɨʀ ɬɚ ɿɧɞɢɜɿɞɭɚɥɶɧɨʀ ɪɨɛɨɬɢ 

ɫɬɚɧɨɜɢɬɶ (%):  
ɞɥɹ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ – 40% ɞɨ 60%; 
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2. Ɇɟɬɚ ɬɚ ɡɚɜɞɚɧɧɹ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 

Ɇɟɬɚ: Ɂɚɫɜɨєɧɧɹ ɨɫɧɨɜɧɢɯ ɤɨɧɰɟɩɰɿɣ ɩɨɛɭɞɨɜɢ ɣ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ ɬɚ ɚɥɝɨɪɢɬɦɿɜ ʀɯ ɧɚɜɱɚɧɧɹ, ɜɢɜɱɟɧɧɹ ɨɫɧɨɜɧɢɯ ɩɨɧɹɬɶ ɬɟɨɪɿʀ 
ɧɟɱɿɬɤɢɯ ɦɧɨɠɢɧ, ɧɟɱɿɬɤɨʀ ɥɨɝɿɤɢ ɬɚ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɲɬɭɱɧɢɯ ɧɟɣɪɨɧɧɢɯ 
ɦɟɪɟɠɚɯ, ɚ ɬɚɤɨɠ ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ ɬɚ ɧɟɣɪɨ-ɧɟɱɿɬɤɢɯ ɬɟɯɧɨɥɨɝɿɣ 
ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ ɭ ɫɥɚɛɨɮɨɪɦɚɥɿɡɨɜɚɧɢɯ ɝɚɥɭɡɹɯ, ɞɟ ɬɪɚɞɢɰɿɣɧɿ ɦɟɬɨɞɢ 
ɜɢɹɜɢɥɢɫɶ ɧɟɟɮɟɤɬɢɜɧɢɦɢ. 

Ɂɚɜɞɚɧɧɹ: Ɏɨɪɦɭɜɚɧɧɹ ɬɟɨɪɟɬɢɱɧɢɯ ɡɧɚɧɶ ɬɚ ɩɪɚɤɬɢɱɧɢɯ ɭɦɿɧɶ ɭ ɫɮɟɪɿ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ ɬɚ ɧɟɣɪɨ-ɧɟɱɿɬɤɢɯ ɬɟɯɧɨɥɨɝɿɣ . 

ɍ ɪɟɡɭɥɶɬɚɬɿ ɜɢɜɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɫɬɭɞɟɧɬ ɩɨɜɢɧɟɧ ɡɧɚɬɢ: 

 ɩɪɢɧɰɢɩɢ ɨɪɝɚɧɿɡɚɰɿʀ ɬɚ ɬɢɩɢ ɲɬɭɱɧɢɯ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ; 
 ɚɥɝɨɪɢɬɦɢ ɧɚɜɱɚɧɧɹ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ; 
 ɨɫɧɨɜɢ ɬɟɨɪɿʀ ɧɟɱɿɬɤɢɯ ɦɧɨɠɢɧ; 
 ɦɟɬɨɞɢ ɧɟɱɿɬɤɨʀ ɥɨɝɿɤɢ; 
 ɩɪɢɧɰɢɩɢ ɩɨɛɭɞɨɜɢ ɧɟɱɿɬɤɢɯ ɬɚ ɧɟɣɪɨ-ɧɟɱɿɬɤɢɯ ɫɢɫɬɟɦ. 

ɍ ɪɟɡɭɥɶɬɚɬɿ ɜɢɜɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɫɬɭɞɟɧɬ ɩɨɜɢɧɟɧ ɜɦɿɬɢ:  
 ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɧɟɣɪɨɧɧɿ ɦɟɪɟɠɿ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ ɤɥɚɫɢɮɿɤɚɰɿʀ, 

ɪɟɝɪɟɫɿʀ, ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɛɪɚɡɿɜ, ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɿɡɭ, ɚɧɚɥɿɡɭ ɱɚɫɨɜɢɯ ɪɹɞɿɜ 
ɬɨɳɨ; 

 ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɧɟɱɿɬɤɿ ɬɚ ɧɟɣɪɨ-ɧɟɱɿɬɤɿ ɬɟɯɧɨɥɨɝɿʀ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ 
ɫɤɥɚɞɧɢɯ ɫɢɫɬɟɦ. 

3. ɉɪɨɝɪɚɦɚ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 

Ɇɨɞɭɥь 1 

Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. ɇȿɃɊɈɇɇȱ ɆȿɊȿɀȱ. 

Ɍɟɦɚ 1. ɉɨɧɹɬɬɹ ɲɬɭɱɧɨʀ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ. Ɇɨɞɟɥь ɬɚ ɮɭɧɤɰɿʀ 
ɧɟɣɪɨɧɭ. 

ȼɫɬɭɩ. Іɫɬɨɪɿɹ ɞɨɫɥɿɞɠɟɧɶ ɜ ɝɚɥɭɡɿ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ. ɉɨɧɹɬɬɹ ɲɬɭɱɧɨʀ 
ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ. Ⱥɧɚɥɨɝɿɹ ɡ ɦɨɡɤɨɦ. Ɇɨɞɟɥɶ ɧɟɣɪɨɧɭ. Ɍɢɩɢ ɮɭɧɤɰɿʀ ɚɤɬɢɜɚɰɿʀ. 

Ɍɟɦɚ 2. Ⱥɪɯɿɬɟɤɬɭɪɚ ɇɆ. Ɉɫɧɨɜɧɿ ɩɚɪɚɞɢɝɦɢ ɧɚɜɱɚɧɧɹ ɇɆ.  

Ɉɞɧɨɲɚɪɨɜɿ ɬɚ ɛɚɝɚɬɨɲɚɪɨɜɿ ɦɟɪɟɠɿ ɩɪɹɦɨɝɨ ɩɨɲɢɪɟɧɧɹ. Ɋɟɤɭɪɟɧɬɧɿ 
ɦɟɪɟɠɿ. ɇɚɜɱɚɧɧɹ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ ɡ ɭɱɢɬɟɥɟɦ ɬɚ ɛɟɡ. 

Ɍɟɦɚ 3. ɇɟɣɪɨɧɧɿ ɦɟɪɟɠɿ ɿɡ ɡɜɨɪɨɬɧɢɦ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹɦ ɩɨɦɢɥɤɢ. 
Ƚɪɚɞɿєɧɬɧɢɣ ɚɥɝɨɪɢɬɦ ɧɚɜɱɚɧɧɹ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ. 
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ɋɬɪɭɤɬɭɪɚ ɬɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɦɟɪɟɠɿ ɩɪɹɦɨʀ ɞɿʀ ɿɡ ɡɜɨɪɨɬɧɿɦ 
ɪɨɡɩɨɜɫɸɞɠɟɧɧɹɦ ɩɨɦɢɥɤɢ. Ɉɩɢɫ ɚɥɝɨɪɢɬɦɭ ɧɚɜɱɚɧɧɹ Back Propagation. 

ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɝɪɚɞɿєɧɬɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɧɚɜɱɚɧɧɹ. Єɦɧɿɫɬɶ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ. 

Ɍɟɦɚ 4. ɇɚɜɱɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɡɛɿɝɿɜ. Ɂɚɤɨɧ ɧɚɜɱɚɧɧɹ Хɟɛɛɚ. 

ɉɟɪɟɜɚɝɢ ɿ ɧɟɞɨɥɿɤɢ ɧɚɜɱɚɧɧɹ ɛɟɡ ɭɱɢɬɟɥɹ. ɇɚɜɱɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɡɛɿɝɿɜ. Ɂɚɤɨɧ 
ɧɚɜɱɚɧɧɹ ɏɟɛɛɚ. ɋɢɝɧɚɥɶɧɢɣ ɬɚ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɣ ɦɟɬɨɞɢ ɧɚɜɱɚɧɧɹ ɏɟɛɛɚ. 

Ɍɟɦɚ 5. Ʉɨɧɤɭɪɟɧɬɧɟ ɧɚɜɱɚɧɧɹ. Ɂɚɤɨɧ ɧɚɜɱɚɧɧɹ Ʉɨɯɨɧɟɧɚ. 

ɋɭɬɶ ɤɨɧɤɭɪɟɧɬɧɨɝɨ ɧɚɜɱɚɧɧɹ, ɣɨɝɨ ɝɟɨɦɟɬɪɢɱɧɚ ɿɧɬɟɪɩɪɟɬɚɰɿɹ. Ȼɚɡɨɜɚ 
ɫɬɪɭɤɬɭɪɚ ɲɚɪɭ Ʉɨɯɨɧɟɧɚ. Ⱥɥɝɨɪɢɬɦ ɧɚɜɱɚɧɧɹ Ʉɨɯɨɧɟɧɚ ɬɚ ɣɨɝɨ ɦɨɞɢɮɿɤɚɰɿʀ. 
Ʉɚɪɬɢ Ʉɨɯɨɧɟɧɚ ɬɚ ʀɯ ɜɿɡɭɚɥɿɡɚɰɿɹ. ɉɪɢɤɥɚɞɢ. 

Ɍɟɦɚ 6. ɇɟɣɪɨɧɧɿ ɦɟɪɟɠɿ Хɨɩɮɿɥьɞɚ ɬɚ Хɟɦɿɧɝɚ. 

ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɦɟɪɟɠɿ ɏɨɩɮɿɥɶɞɚ. Ⱥɥɝɨɪɢɬɦ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɦɟɪɟɠɿ 
ɏɨɩɮɿɥɶɞɚ. ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɦɟɪɟɠɿ ɏɟɦɿɧɝɚ. Ⱥɥɝɨɪɢɬɦ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɦɟɪɟɠɿ ɏɟɦɿɧɝɚ. ɉɨɪɿɜɧɹɧɧɹ ɦɟɪɟɠ ɏɨɩɮɿɥɶɞɚ ɿ ɏɟɦɿɧɝɚ ɬɚ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ. 

 

Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 2. ɇȿɑȱɌɄȱ ɌȺ ɇȿɃɊɈ-ɇȿɑȱɌɄȱ ɌȿХɇɈɅɈȽȱȲ. 

Ɍɟɦɚ 7. Ɉɫɧɨɜɢ ɬɟɨɪɿʀ ɧɟɱɿɬɤɢɯ ɦɧɨɠɢɧ. 

ɉɨɧɹɬɬɹ ɧɟɱɿɬɤɨʀ ɦɧɨɠɢɧɢ. ȼɢɞɢ ɮɭɧɤɰɿʀ ɩɪɢɧɚɥɟɠɧɨɫɬɿ ɧɟɱɿɬɤɿɣ ɦɧɨɠɢɧɿ. 
Ɉɫɧɨɜɧɿ ɩɨɧɹɬɬɹ ɬɟɨɪɿʀ ɧɟɱɿɬɤɢɯ ɦɧɨɠɢɧ. Ɉɩɟɪɚɰɿʀ ɧɚɞ ɧɟɱɿɬɤɢɦɢ ɦɧɨɠɢɧɚɦɢ. 

Ɍɟɦɚ 8. Ɇɟɬɨɞɢ ɧɟɱɿɬɤɨʀ ɥɨɝɿɤɢ.  

Ʌɿɧɝɜɿɫɬɢɱɧɿ ɡɦɿɧɧɿ. ɇɟɱɿɬɤɿ ɜɿɞɧɨɲɟɧɧɹ ɬɚ ʀɯ ɤɨɦɩɨɡɢɰɿʀ. ɇɟɱɿɬɤɢɣ ɜɢɜɿɞ. 
ɉɪɚɜɢɥɚ ɧɟɱɿɬɤɨʀ ɿɦɩɥɿɤɚɰɿʀ. 

Ɍɟɦɚ 9. ɇɟɱɿɬɤɿ ɟɤɫɩɟɪɬɧɿ ɫɢɫɬɟɦɢ. 

ɉɨɧɹɬɬɹ ɧɟɱɿɬɤɨʀ ɟɤɫɩɟɪɬɧɨʀ ɫɢɫɬɟɦɢ. ȿɬɚɩɢ ɩɨɛɭɞɨɜɢ ɧɟɱɿɬɤɨɝɨ ɥɨɝɿɱɧɨɝɨ 
ɜɢɜɨɞɭ. ɇɟɱɿɬɤɿ ɚɥɝɨɪɢɬɦɢ Ɇɚɦɞɚɧɿ, ɐɭɤɚɦɨɬɨ, Ɍɚɤɚɝɿ-ɋɭɝɟɧɨ, Ʌɚɪɫɟɧɚ. 
Ɇɟɬɨɞɢ ɩɪɢɜɟɞɟɧɧɹ ɞɨ ɱɿɬɤɨɫɬɿ. 

Ɍɟɦɚ 10. ɇɟɣɪɨ-ɧɟɱɿɬɤɿ ɬɟɯɧɨɥɨɝɿʀ. 

Ɂɚɝɚɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɚ ɜɥɚɫɬɢɜɨɫɬɿ ɧɟɣɪɨ-ɧɟɱɿɬɤɢɯ ɦɟɪɟɠ. Ɍɢɩɢ 
ɩɨєɞɧɚɧɧɹ ɧɟɱɿɬɤɨʀ ɥɨɝɿɤɢ ɿ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ. Ɏɨɪɦɭɜɚɧɧɹ ɛɚɡɢ ɡɧɚɧɶ ɧɟɣɪɨ-

ɧɟɱɿɬɤɨʀ ɦɟɪɟɠɿ. ɉɚɪɚɥɟɥɶɧɿ ɧɟɣɪɨ-ɧɟɱɿɬɤɿ ɫɢɫɬɟɦɢ. ɇɟɣɪɨ-ɧɟɱɿɬɤɿ ɦɟɪɟɠɿ 
Ɇɚɦɞɚɧɿ, Ɍɚɤɚɝɿ-ɋɭɝɟɧɨ-Ʉɚɧɝɚ ɬɚ ɿɧ. Ƚɪɚɞɿєɧɬɧɢɣ ɦɟɬɨɞ ɧɚɜɱɚɧɧɹ ɧɟɱɿɬɤɨʀ 
ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ.  
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4. ɋɬɪɭɤɬɭɪɚ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 

ɇɚɡɜɢ ɡɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ ɿ ɬɟɦ Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ 

ɞɟɧɧɚ ɮɨɪɦɚ 

ɭɫɶɨɝɨ  ɭ ɬɨɦɭ ɱɢɫɥɿ 
ɥ ɩ ɥɚɛ. ɿɧɞ. ɫ. ɪ. 

1 2 3 4 5 6 7 

Ɇɨɞɭɥь 1 

Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. ɇȿɃɊɈɇɇȱ ɆȿɊȿɀȱ 

Ɍɟɦɚ 1. ɉɨɧɹɬɬɹ ɲɬɭɱɧɨʀ 
ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ. Ɇɨɞɟɥɶ ɬɚ 
ɮɭɧɤɰɿʀ ɧɟɣɪɨɧɭ. 

10 2  2  6 

Ɍɟɦɚ 2. Ⱥɪɯɿɬɟɤɬɭɪɚ ɇɆ. Ɉɫɧɨɜɧɿ 
ɩɚɪɚɞɢɝɦɢ ɧɚɜɱɚɧɧɹ ɇɆ. 

10 2  2  6 

Ɍɟɦɚ 3. ɇɟɣɪɨɧɧɿ ɦɟɪɟɠɿ ɿɡ 
ɡɜɨɪɨɬɧɢɦ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹɦ 
ɩɨɦɢɥɤɢ. Ƚɪɚɞɿєɧɬɧɢɣ ɚɥɝɨɪɢɬɦ 
ɧɚɜɱɚɧɧɹ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ. 

12 2  4  6 

Ɍɟɦɚ 4. ɇɚɜɱɚɧɧɹ ɧɚ ɨɫɧɨɜɿ 
ɡɛɿɝɿɜ. Ɂɚɤɨɧ ɧɚɜɱɚɧɧɹ ɏɟɛɛɚ. 

10 2  2  6 

Ɍɟɦɚ 5. Ʉɨɧɤɭɪɟɧɬɧɟ ɧɚɜɱɚɧɧɹ. 
Ɂɚɤɨɧ ɧɚɜɱɚɧɧɹ Ʉɨɯɨɧɟɧɚ. 

10 2  2  6 

Ɍɟɦɚ 6. ɇɟɣɪɨɧɧɿ ɦɟɪɟɠɿ 
ɏɨɩɮɿɥɶɞɚ ɬɚ ɏɟɦɿɧɝɚ. 

10 2  2  6 

Ɋɚɡɨɦ ɡɚ ɡɦɿɫɬɨɜɢɦ ɦɨɞɭɥɟɦ 1 62 12  14  36 

Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 2. ɇȿɑȱɌɄȱ ɌȺ ɇȿɃɊɈ-ɇȿɑȱɌɄȱ ɌȿХɇɈɅɈȽȱȲ 

Ɍɟɦɚ 7. Ɉɫɧɨɜɢ ɬɟɨɪɿʀ ɧɟɱɿɬɤɢɯ 
ɦɧɨɠɢɧ. 

12 2  1  9 

Ɍɟɦɚ 8. Ɇɟɬɨɞɢ ɧɟɱɿɬɤɨʀ ɥɨɝɿɤɢ. 11 1  1  9 

Ɍɟɦɚ 9. ɇɟɱɿɬɤɿ ɟɤɫɩɟɪɬɧɿ 
ɫɢɫɬɟɦɢ. 

17 2  6  9 

Ɍɟɦɚ 10. ɇɟɣɪɨ-ɧɟɱɿɬɤɿ 
ɬɟɯɧɨɥɨɝɿʀ. 

18 3  6  9 

Ɋɚɡɨɦ ɡɚ ɡɦɿɫɬɨɜɢɦ ɦɨɞɭɥɟɦ 2 58 8  14  36 

ɍɫьɨɝɨ ɝɨɞɢɧ  120 20  28  72 

 

5. Ɍɟɦɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɧɹɬь 

№ 

ɡ/ɩ 

 

ɇɚɡɜɚ ɬɟɦɢ 

Ʉɿɥɶɤɿɫɬɶ 

ɝɨɞɢɧ 

ɞɟɧɧɚ ɮɨɪɦɚ 

1 Ɋɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɤɥɚɫɢɮɿɤɚɰɿʀ ɞɥɹ ɞɜɨɯ ɤɥɚɫɿɜ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɨɞɧɨɲɚɪɨɜɨɝɨ ɩɟɪɫɟɩɬɪɨɧɚ Ɋɨɡɟɧɛɥɚɬɚ.  

2 

2 Ɋɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɤɥɚɫɢɮɿɤɚɰɿʀ ɡɚɫɨɛɚɦɢ STATISTICA 
Automated Neural Networks. 

2 
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3 Ɂɚɫɬɨɫɭɜɚɧɧɹ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɞɥɹ ɩɨɛɭɞɨɜɢ 
ɪɟɝɪɟɫɿɣɧɨʀ ɦɨɞɟɥɿ. 

2 

4 ɉɨɛɭɞɨɜɚ ɪɟɝɪɟɫɿɣɧɨʀ ɦɨɞɟɥɿ ɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɱɚɫɨɜɨɝɨ 
ɪɹɞɭ. 

2 

5 Ɂɚɞɚɱɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɞɚɧɢɯ ɱɚɫɨɜɨɝɨ ɪɹɞɭ. 2 

6 Ʉɥɚɫɬɟɪɧɢɣ ɚɧɚɥɿɡ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ 
Ʉɨɯɨɧɟɧɚ. 

2 

7 ȼɢɤɨɪɢɫɬɚɧɧɹ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ STATISTICA 
Automated Neural Networks, ɡɛɟɪɟɠɟɧɢɯ ɭ ɮɨɪɦɚɬɿ 
PMML. Ɇɨɞɭɥɶɧɢɣ ɤɨɧɬɪɨɥɶ №1. 

2 

8 ɇɟɱɿɬɤɿ ɦɧɨɠɢɧɢ ɬɚ ɨɩɟɪɚɰɿʀ ɧɚɞ ɧɢɦɢ. ɉɨɛɭɞɨɜɚ 
ɮɭɧɤɰɿɣ ɩɪɢɧɚɥɟɠɧɨɫɬɿ ɧɟɱɿɬɤɿɣ ɦɧɨɠɢɧɿ ɜ ɫɟɪɟɞɨɜɢɳɿ 
MatLab. 

2 

9 Ɇɨɞɟɥɸɜɚɧɧɹ ɧɟɱɿɬɤɨʀ ɫɢɫɬɟɦɢ ɡɚɫɨɛɚɦɢ Fuzzy Logic 

Toolbox ɫɢɫɬɟɦɢ MATLAB. 

2 

10 ɉɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɬɢɩɭ Ɇɚɦɞɚɧɿ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ 
ɡɚɥɟɠɧɨɫɬɟɣ ɡɚɫɨɛɚɦɢ Fuzzy Logic Toolbox ɫɢɫɬɟɦɢ 
MATLAB. 

2 

11 ɉɪɨɟɤɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɬɢɩɭ ɋɭɝɟɧɨ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ 
ɡɚɥɟɠɧɨɫɬɟɣ ɡɚɫɨɛɚɦɢ Fuzzy Logic Toolbox ɫɢɫɬɟɦɢ 
MATLAB. 

2 

12 ɉɪɨɟɤɬɭɜɚɧɧɹ ɧɟɱɿɬɤɨʀ ɫɢɫɬɟɦɢ ɋɭɝɟɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ANFIS-ɪɟɞɚɤɬɨɪɚ ɫɢɫɬɟɦɢ MATLAB. 

2 

13 ɉɪɨɟɤɬɭɜɚɧɧɹ ɧɟɱɿɬɤɨʀ ɫɢɫɬɟɦɢ ɋɭɝɟɧɨ ɜ ɪɟɠɢɦɿ 
ɤɨɦɚɧɞɧɨɝɨ ɪɹɞɤɚ ɜ ɫɢɫɬɟɦɿ MATLAB. 

2 

14 ɉɿɞɫɭɦɤɨɜɟ ɡɚɧɹɬɬɹ. Ɇɨɞɭɥɶɧɢɣ ɤɨɧɬɪɨɥɶ №2. 2 
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6. ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 

Ɋɨɡɩɨɞɿɥ ɝɨɞɢɧ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ: 
ɉɿɞɝɨɬɨɜɤɚ ɞɨ ɚɭɞɢɬɨɪɧɢɯ ɡɚɧɹɬɶ –  0,5 ɝɨɞ/1 ɝɨɞ. ɡɚɧɹɬɶ. 
ɉɿɞɝɨɬɨɜɤɚ ɞɨ ɤɨɧɬɪɨɥɶɧɢɯ ɡɚɯɨɞɿɜ – 6 ɝɨɞ. ɧɚ 1 ɤɪɟɞɢɬ ЄɄɌɋ. 
Ɉɩɪɚɰɸɜɚɧɧɹ ɨɤɪɟɦɢɯ ɬɟɦ ɩɪɨɝɪɚɦɢ ɚɛɨ ʀɯ ɱɚɫɬɢɧ, ɹɤɿ ɧɟ ɜɢɤɥɚɞɚɸɬɶɫɹ ɧɚ 

ɥɟɤɰɿɹɯ. 
 

6.1. Ɂɚɜɞɚɧɧɹ ɞɥɹ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ 

№ 

ɡ/ɩ 

 

ɇɚɡɜɚ ɬɟɦɢ 

Ʉɿɥɶɤɿɫɬɶ 

ɝɨɞɢɧ 

ɞɟɧɧɚ ɮɨɪɦɚ 

1 Ɉɫɧɨɜɧɿ ɩɪɢɧɰɢɩɢ ɧɟɣɪɨɿɧɮɨɪɦɚɬɢɤɢ. 
ɇɟɣɪɨɤɨɦɩ’ɸɬɟɪɢ. 

6 
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2 Ɍɨɩɨɥɨɝɿʀ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ. ɋɬɪɭɤɬɭɪɢ ɲɬɭɱɧɢɯ 
ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ. ɉɟɪɫɟɩɬɪɨɧ Ɋɨɡɟɧɛɥɚɬɬɚ. Ɍɟɨɪɟɦɚ 
ɩɪɨ ɞɨɫɬɚɬɧɿɫɬɶ ɞɜɨɯ ɲɚɪɿɜ. 

6 

3 Ɇɟɬɨɞ ɩɨɞɜɿɣɧɨɫɬɿ ɜ ɧɚɜɱɚɧɧɿ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ. 
ȼɢɦɨɝɢ ɞɨ ɟɥɟɦɟɧɬɿɜ ɦɟɪɟɠɿ. Ɉɩɢɫ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɫɢɧɚɩɫɭ, ɫɭɦɚɬɨɪɚ, ɧɟɥɿɧɿɣɧɨɝɨ ɩɟɪɟɬɜɨɪɸɜɚɱɚ. 

6 

4 Ɇɟɬɨɞ ɞɢɧɚɦɿɱɧɢɯ ɹɞɟɪ. 6 

5 ɉɪɨɫɬɨɪɨɜɚ ɦɟɪɟɠɚ Ʉɨɯɨɧɟɧɚ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɤɚɪɬ 
Ʉɨɯɨɧɟɧɚ ɜ ɡɚɞɚɱɚɯ ɤɥɚɫɢɮɿɤɚɰɿʀ. 

6 

6 Ⱥɜɬɨɤɨɪɟɥɹɬɨɪɢ ɜ ɨɛɪɨɛɰɿ ɡɨɛɪɚɠɟɧɶ. Ɇɟɪɟɠɿ 
ɏɨɩɮɿɥɞɚ ɡ ɚɜɬɨɤɨɪɟɥɹɬɨɪɚɦɢ. Ʌɨɝɿɱɧɨ ɩɪɨɡɨɪɿ 
ɧɟɣɪɨɧɧɿ ɦɟɪɟɠɿ ɣ ɦɟɬɨɞ ɨɞɟɪɠɚɧɧɹ ɹɜɧɢɯ ɡɧɚɧɶ ɿɡ 
ɞɚɧɢɯ. 

6 

7 ɉɪɢɧɰɢɩɢ ɪɨɛɨɬɢ ɡ ɩɚɤɟɬɨɦ Fuzzy Logic Toolbox 

ɫɢɫɬɟɦɢ MATLAB. 
9 

8 ɉɪɢɧɰɢɩɢ ɩɨɛɭɞɨɜɢ ɿ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦ ɧɟɱɿɬɤɨɝɨ 
ɤɟɪɭɜɚɧɧɹ. ɇɟɱɿɬɤɿɣ ɚɥɝɨɪɢɬɦ Ɇɚɦɞɚɧɿ. ɇɟɱɿɬɤɿɣ 
ɚɥɝɨɪɢɬɦ ɐɭɤɚɦɨɬɨ. ɇɟɱɿɬɤɿɣ ɚɥɝɨɪɢɬɦ ɋɭɝɟɧɨ. 
ɇɟɱɿɬɤɿɣ ɚɥɝɨɪɢɬɦ Ʌɚɪɫɟɧɚ. Ɇɟɬɨɞɢ ɩɪɢɜɟɞɟɧɧɹ ɞɨ 
ɱɿɬɤɨɫɬɿ. 

9 

9 ɉɪɢɧɰɢɩɢ ɪɨɛɨɬɢ ɡ ANFIS-ɪɟɞɚɤɬɨɪɨɦ ɫɢɫɬɟɦɢ 
MATLAB. ɋɬɪɭɤɬɭɪɚ ɿ ɚɥɝɨɪɢɬɦ ɧɚɜɱɚɧɧɹ. 

9 

10 ɇɟɱɿɬɤɿ ɧɟɣɪɨɧɧɿ ɦɟɪɟɠɿ ɡ ɜɢɜɨɞɨɦ Ɇɚɦɞɚɧɿ ɿ 
ɐɭɤɚɦɨɬɨ. ɇɟɱɿɬɤɿɣ ɤɨɧɬɪɨɥɟɪ ɧɚ ɨɫɧɨɜɿ ɧɟɣɪɨɧɧɢɯ 
ɦɟɪɟɠ. Ⱥɥɝɨɪɢɬɦ ɡɜɨɪɨɬɧɨɝɨ ɩɨɲɢɪɟɧɧɹ ɩɨɦɢɥɤɢ ɜ 
ɧɟɱɿɬɤɨɦɭ ɧɟɣɪɨɧɧɨɦɭ ɤɨɧɬɪɨɥɟɪɿ Ɇɚɦɞɚɧɿ. 
Ƚɪɚɞɿєɧɬɧɢɣ ɦɟɬɨɞ ɧɚɜɱɚɧɧɹ ɧɟɱɿɬɤɨʀ ɧɟɣɪɨɧɧɨʀ 
ɦɟɪɟɠɿ Ɇɚɦɞɚɧɿ ɿ ɐɭɤɚɦɨɬɨ. 

9 
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7. Ɇɟɬɨɞɢ ɧɚɜɱɚɧɧɹ 

1) Ʌɟɤɰɿʀ ɩɪɨɜɨɞɹɬɶɫɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɧɚɜɱɚɧɧɹ ɿ 
ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ  ɞɟɦɨɧɫɬɪɚɰɿєɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɞɟɨɩɪɨɟɤɬɨɪɚ ɥɟɤɰɿɣɧɨɝɨ 
ɦɚɬɟɪɿɚɥɭ. 

2) Ʌɚɛɨɪɚɬɨɪɧɿ ɪɨɛɨɬɢ ɩɪɨɜɨɞɹɬɶɫɹ ɜ ɤɨɦɩ’ɸɬɟɪɧɨɦɭ ɤɥɚɫɿ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɨɡɞɚɬɤɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ, ɦɟɬɨɞɢɱɧɢɯ ɜɤɚɡɿɜɨɤ. 

 

8. Ɇɟɬɨɞɢ ɤɨɧɬɪɨɥɸ 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɡɚɫɜɨєɧɧɹ ɫɬɭɞɟɧɬɚɦɢ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɬɚɤɿ ɦɟɬɨɞɢ ɨɰɿɧɸɜɚɧɧɹ: 
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1) ɩɨɬɨɱɧɢɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɶɫɹ ɧɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɧɹɬɬɹɯ ɲɥɹɯɨɦ 
ɭɫɧɨɝɨ ɨɩɢɬɭɜɚɧɧɹ ɿ ɩɟɪɟɜɿɪɤɢ ɜɢɤɨɧɚɧɢɯ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɬɚ ɞɨɦɚɲɧɿɯ 
ɡɚɜɞɚɧɶ;  

2) ɜɢɤɨɧɚɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ ɡɚɜɞɚɧɶ ɩɿɞ ɱɚɫ ɥɚɛɨɪɚɬɨɪɧɢɯ 
ɪɨɛɿɬ ɿ ɤɨɧɫɭɥɶɬɚɰɿɣ; 

3) ɩɨɬɨɱɧɟ ɬɟɫɬɭɜɚɧɧɹ ɩɿɫɥɹ ɜɢɜɱɟɧɧɹ ɤɨɠɧɨɝɨ ɡɦɿɫɬɨɜɨɝɨ ɦɨɞɭɥɹ; 
ȼɜɟɞɟɧɚ ɤɪɟɞɢɬɧɨ-ɬɪɚɧɫɮɟɪɧɚ ɫɢɫɬɟɦɚ ɨɪɝɚɧɿɡɚɰɿʀ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ ɡɿ 

100-ɛɚɥɶɧɨɸ ɲɤɚɥɨɸ ɨɰɿɧɸɜɚɧɧɹ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ. 
ɍɫɿ ɮɨɪɦɢ ɤɨɧɬɪɨɥɸ ɜɤɥɸɱɟɧɿ ɞɨ 100-ɛɚɥɶɧɨʀ ɲɤɚɥɢ ɨɰɿɧɸɜɚɧɧɹ. 
Ɉɰɿɧɸɜɚɧɧɹ ɫɬɭɞɟɧɬɿɜ ɩɪɨɜɨɞɢɬɶɫɹ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɢɦɨɝ ECTS. 

 

9. Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ, ɹɤɿ ɨɬɪɢɦɭɸɬь ɫɬɭɞɟɧɬɢ 

ɉɨɬɨɱɧɟ ɬɟɫɬɭɜɚɧɧɹ ɬɚ ɫɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ ɋɭɦɚ 

Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 1 Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 2 

50 50 

100 Ɍ1 Ɍ2 Ɍ3 Ɍ4 Ɍ5 ɆɄ1 Ɍ6 Ɍ7 Ɍ8 Ɍ9 Ɍ10 ɆɄ2 

6 6 6 6 6 20 6 6 6 6 6 20 

 

Ɍ1, Ɍ2 ... Ɍ10 – ɬɟɦɢ ɡɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ. 

ɒɤɚɥɚ ɨɰɿɧɸɜɚɧɧɹ 

ɋɭɦɚ ɛɚɥɿɜ ɡɚ ɜɫɿ ɜɢɞɢ 
ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ 

Ɉɰɿɧɤɚ ɡɚ ɧɚɰɿɨɧɚɥɶɧɨɸ 
ɲɤɚɥɨɸ 

ɞɥɹ ɡɚɥɿɤɭ 

90-100 

ɡɚɪɚɯɨɜɚɧɨ 

82-89 

74-81 

64-73 

60-63 

35-59 
ɧɟ ɡɚɪɚɯɨɜɚɧɨ ɡ ɦɨɠɥɢɜɿɫɬɸ 

ɩɨɜɬɨɪɧɨɝɨ ɫɤɥɚɞɚɧɧɹ 

0-34 

ɧɟ ɡɚɪɚɯɨɜɚɧɨ ɡ ɨɛɨɜ’ɹɡɤɨɜɢɦ 
ɩɨɜɬɨɪɧɢɦ ɜɢɜɱɟɧɧɹɦ 

ɞɢɫɰɢɩɥɿɧɢ 
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10. Ɇɟɬɨɞɢɱɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ 

Ɇɟɬɨɞɢɱɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «ɇɟɣɪɨɧɧɿ ɦɟɪɟɠɿ ɬɚ 
ɧɟɣɪɨ-ɧɟɱɿɬɤɿ ɬɟɯɧɨɥɨɝɿʀ» ɜɤɥɸɱɚє: 

1. Ɉɩɨɪɧɢɣ ɤɨɧɫɩɟɤɬ ɥɟɤɰɿɣ (ɜ ɟɥɟɤɬɪɨɧɧɨɦɭ ɿ ɩɚɩɟɪɨɜɨɦɭ ɧɨɫɿɹɯ) ɩɨ ɜɫɿɯ 
ɬɟɦɚɯ ɤɭɪɫɭ. 

2. ɉɚɤɟɬɢ ɬɟɫɬɨɜɢɯ ɡɚɜɞɚɧɶ ɜɫɶɨɦɭ ɤɭɪɫɭ ɞɢɫɰɢɩɥɿɧɢ. 
 

11. Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɥɿɬɟɪɚɬɭɪɚ 

Ȼɚɡɨɜɚ 

1. ɏɚɣɤɢɧ ɋɚɣɦɨɧ. ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ: ɩɨɥɧɵɣ ɤɭɪɫ,  2-ɟ ɢɡɞ.: ɉɟɪ. ɫ ɚɧɝɥ. – Ɇ.: ɈɈɈ «ɂ. 
Ⱦ. ȼɢɥɶɹɦɫ», 2006. – 1104 ɫ. 

2. Ɂɚɣɱɟɧɤɨ Ю.ɉ. Ɉɫɧɨɜɢ ɩɪɨɟɤɬɭɜɚɧɧɹ ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɯ ɫɢɫɬɟɦ. ɇɚɜɱɚɥɶɧɢɣ ɩɨɫɿɛɧɢɤ. 
– Ʉ.: ȼɢɞɚɜɧɢɱɢɣ Ⱦɿɦ ―ɋɥɨɜɨ‖, 2004.  – 352 ɫ. 

3. ɋɨɬɧɢɤ ɋ. Ʌ. Ʌɟɤɰɢɢ. ―Ɉɫɧɨɜɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ  ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ‖. 
4. Ɋɭɬɤɨɜɫɤɚɹ Ⱦ., ɉɢɥɢɧɫɶɤɢɣ Ɇ., Ɋɭɬɤɨɜɫɤɢɣ Ʌ. ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ, ɝɟɧɟɬɢɱɟɫɤɢɟ 

ɚɥɝɨɪɢɬɦɵ ɢ ɧɟɱɟɬɤɢɟ ɫɢɫɬɟɦɵ: ɉɟɪ. ɫ  ɩɨɥɶɫɤ. ɂ.Ⱦ. Ɋɭɞɢɧɫɤɨɝɨ. – Ɇ.:  Ƚɨɪɹɱɚɹ ɥɢɧɢɹ – 

Ɍɟɥɟɤɨɦ, 2006. –452 ɫ.: ɢɥ. 
 

Ⱦɨɩɨɦɿɠɧɚ 

5. Ⱦɠɨɧɫ Ɇ.Ɍ.  ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɜ ɩɪɢɥɨɠɟɧɢɹɯ:  ɉɟɪ. ɫ 
ɚɧɝɥ. – Ɇ.: ȾɆɄ ɉɪɟɫɫ, 2004. – 312 ɫ.: ɢɥ. 

6. Ʉɨɧɨɧɸɤ Ⱥ.Ю. ɇɟɣɪɨɧɿ ɦɟɪɟɠɿ ɿ ɝɟɧɟɬɢɱɧɿ ɚɥɝɨɪɢɬɦɢ / Ⱥ.Ю. Ʉɨɧɨɧɸɤ. – Ʉ.: ɉɉ 
Ʉɨɪɧɿɣɱɭɤ. – 2008. – 160 ɫ. 

7. Ɍɢɦɨɳɭɤ ɉ.ȼ. Шɬɭɱɧɿ ɧɟɣɪɨɧɧɿ ɦɟɪɟɠɿ: ɧɚɜɱ. ɩɨɫɿɛɧɢɤ. – Ʌɶɜɿɜ: ȼɢɞɚɜɧɢɰɬɜɨ 
Ʌɶɜɿɜɫɶɤɨʀ ɩɨɥɿɬɟɯɧɿɤɢ, 2011. – 444 ɫ.  

8. ɋɢɬɧɢɤ ȼ. Ɏ., Ʉɪɚɫɧɸɤ Ɇ. T.  Іɧɬɟɥɟɤɬɭɚɥɶɧɢɣ ɚɧɚɥɿɡ ɞɚɧɢɯ (ɞɟɣɬɚɦɚɣɧɿɧɝ): ɇɚɜɱ. 
ɩɨɫɿɛ. — Ʉ.: Ʉɇȿɍ, 2007. — 376 ɫ. 

9. Ɋɨɬɲɬɟɣɧ Ⱥ.ɉ. ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ: ɧɟɱɟɬɤɚɹ ɥɨɝɢɤɚ, 
ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ, ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ. — ȼɢɧɧɢɰɚ: ɍɇɂȼȿɊɋɍɆ—ȼɢɧɧɢɰɚ, 1999. — 

320 ɫ. 
10. ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ. Statistica Neural Networks: Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɬɟɯɧɨɥɨɝɢɢ 

ɫɨɜɪɟɦɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ / ɉɨɞ ɪɟɞɚɤɰɢɟɣ ȼ. ɉ. Ȼɨɪɨɜɢɤɨɜɚ. - 2-ɟ ɢɡɞ. ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. - 
Ɇ.: Ƚɨɪɹɱɚɹ ɥɢɧɢɹ - Ɍɟɥɟɤɨɦ, 2008. -392 ɫ. 

12. ȱɧɮɨɪɦɚɰɿɣɧɿ ɪɟɫɭɪɫɢ 

1. ɋɚɣɬ ɤɨɦɩɚɧɿʀ StatSoft Russia. / [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ : 

http://statsoft.ru/products/STATISTICA_Neural_Networks/ 

2. ɋɬɨɪɿɧɤɚ MATLAB ɧɚ ɫɚɣɬɿ The MathWorks. / [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɭ : https://www.mathworks.com/products/matlab.html 

3. Іɧɮɨɪɦɚɰɿɣɧɢɣ ɫɚɣɬ ɧɟɱɿɬɤɨʀ ɥɨɝɿɤɢ. / [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ : 

https://sites.google.com/site/ne4itkalogika/home 

4. ɇɚɰɿɨɧɚɥɶɧɚ ɛɿɛɥɿɨɬɟɤɚ ɿɦ. ȼ.І. ȼɟɪɧɚɞɫɶɤɨɝɨ / [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɭ: http://www.nbuv.gov.ua/  
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5. Ɋɿɜɧɟɧɫɶɤɚ ɨɛɥɚɫɧɚ ɭɧɿɜɟɪɫɚɥɶɧɚ ɧɚɭɤɨɜɚ ɛɿɛɥɿɨɬɟɤɚ (ɦ. Ɋɿɜɧɟ, ɦɚɣɞɚɧ Ʉɨɪɨɥɟɧɤɚ, 6) / 
[ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ : http://www.libr.rv.ua/  

6. Ɋɿɜɧɟɧɫɶɤɚ ɰɟɧɬɪɚɥɿɡɨɜɚɧɚ ɛɿɛɥɿɨɬɟɱɧɚ ɫɢɫɬɟɦɚ (ɦ. Ɋɿɜɧɟ, ɜɭɥ. Ʉɢʀɜɫɶɤɚ, 44) / 
[ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://cbs.rv.ua/ 

7. ɐɢɮɪɨɜɢɣ ɪɟɩɨɡɢɬɨɪɿɣ ɏɇɍȽɏ ɿɦ. Ⱥ.ɇ. Ȼɟɤɟɬɨɜɚ /  [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɭ: http://eprints.kname.edu.ua/ 

8. ɐɢɮɪɨɜɢɣ ɪɟɩɨɡɢɬɨɪɿɣ  ɏɚɪɤɿɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦɟɧɿ ȼ.ɇ. Ʉɚɪɚɡɿɧɚ / 
[ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://dspace.univer.kharkov.ua/handle/123456789/568 

9. ɇɚɭɤɨɜɚ ɛɿɛɥɿɨɬɟɤɚ ɇɍȼȽɉ (ɦ. Ɋɿɜɧɟ, ɜɭɥ. Ɉɥɟɤɫɢ ɇɨɜɚɤɚ, 75) / [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. 
– Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://nuwm.edu.ua/naukova-biblioteka http://nuwm.edu.ua/MySql/page_lib.php 
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