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- электрондық қҧжаттардың бірыңғай массивін қалыптастыру және ыңғайлы іздеу 

жҥйесін қҧру; 

- қағаз тасымалдағыштарды қысқарту және толық жою; 

- қызметкерлер мен бӛлімшелер арасында ішкі қҧжаттармен жылдам алмасу; 

- тапсырмалардың орындалуын жеделдету, сондай-ақ оларды оңай  бақылау; 

- қызметкерлердің уақытын жоспарлау және олардың жасаған жҧмысын бақылауда 

ҧстау; 

- қҧжаттар жҥйесін бір алгоритмге келтіру. 

Автоматтандырылған ақпараттық жҥйе қҧрудың  артықшылығы мен маңыздылығы : 

- қҧжаттардың кез-келген санатына тез қол жеткізу есебінен ӛнімділікті арттыру; 

- ақпараттың ӛзектілігін сақтау сапасына кӛңіл бӛлу; 

- «адами факторлардың» әсерін тӛмендету; 

- кафедра қҧжатын жасау мен сақтауға байланысты материалдық шығындарды 

қысқарту; 

- ресми қҧжаттамаларда ҧжымдық жҧмыс істеу мҥмкіндігі туады; 

- жасалған жҧмыс бойынша есеп беруді автоматтандыру. 
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Введение 

Значительную долю в энергопотреблении городов составляет потребление 

электрической энергии инженерными системами, обеспечивающими комфортный 

микроклимат в помещении (системы вентиляции, кондиционирования и отопления). 

Поэтому одной из основных задач при проектировании зданий является разработка 

энергоэффективных систем обеспечения микроклимата. 
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ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɪɚɛɨɬ ɚɜɬɨɪɨɜ [1-6], ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 
ɧɚɢɛɨɥɟɟ ɩɪɢɝɨɞɧɵɦɢ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɢɤɪɨɤɥɢɦɚɬɚ ɤɚɤ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, 
ɬɚɤ ɢ ɜ ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɨɩɬɢɦɢɡɚɰɢɸ ɪɚɛɨɬɵ ɢɧɠɟɧɟɪɧɨɝɨ 
ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɦɟɧɹɸɳɢɟ ɦɟɬɨɞɵ 
ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ. 

ɇɟɱɟɬɤɚɹ ɥɨɝɢɤɚ ɨɫɧɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ. 
ɂɡɜɟɫɬɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ: ɚɥɝɨɪɢɬɦ Mamdani, ɚɥɝɨɪɢɬɦ Tsukamoto, 
ɚɥɝɨɪɢɬɦ Sugeno, ɚɥɝɨɪɢɬɦ Larsen. ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ 
ɩɨɥɭɱɢɥ ɦɟɬɨɞ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ Mamdani [7]. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ Mamdani ɨɫɧɨɜɚɧ ɧɚ 
ɧɟɱɟɬɤɨɦ ɥɨɝɢɱɟɫɤɨɦ ɜɵɜɨɞɟ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɝɚɬɶ ɱɪɟɡɦɟɪɧɨ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ 
ɜɵɱɢɫɥɟɧɢɣ. Ɉɫɧɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɚɥɝɨɪɢɬɦɚ Mamdani ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧ ɪɚɛɨɬɚɟɬ ɩɨ 
ɩɪɢɧɰɢɩɭ «ɱɟɪɧɨɝɨ ɹɳɢɤɚ», ɞɥɹ ɤɨɬɨɪɨɝɨ ɜɵɞɟɥɹɸɬ ɬɨɥɶɤɨ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ, 
ɧɟ ɜɵɞɟɥɹɹ ɜ ɹɜɧɨɦ ɜɢɞɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɨɫɬɪɨɟɧɢɹ «ɱɟɪɧɨɝɨ ɹɳɢɤɚ», ɩɪɟɞɫɬɚɜɥɹɹ 
ɟɝɨ ɜ ɜɢɞɟ ɧɟɤɨɬɨɪɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɪɨɰɟɫɫɨɜ.  

ȼ ɤɨɧɬɟɤɫɬɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɫɭɳɟɫɬɜɢɬɶ ɭɩɪɚɜɥɟɧɢɟ ɦɨɳɧɨɫɬɶɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɦɢɤɪɨɤɥɢɦɚɬɨɦ ɩɨɦɟɳɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ Ɇɚɦɞɚɧɢ. 

Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ ɧɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ Ɇɚɦɞɚɧɢ 
Ⱥɥɝɨɪɢɬɦ Ɇɚɦɞɚɧɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: Ɏɚɡɡɢɮɢɤɚɰɢɹ ɜɯɨɞɧɵɯ ɢ 

ɜɵɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ; ɮɨɪɦɚɥɢɡɚɰɢɹ ɛɚɡɵ ɩɪɚɜɢɥ; ɚɝɪɟɝɢɪɨɜɚɧɢɟ ɩɨɞɭɫɥɨɜɢɣ; ɚɤɬɢɜɚɰɢɹ 
ɩɨɞɡɚɤɥɸɱɟɧɢɣ; ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɟ ɡɚɤɥɸɱɟɧɢɣ; ɞɟɮɚɡɡɢɮɢɤɚɰɢɹ. 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɩɟɪɚɰɢɨɧɧɵɟ ɞɟɣɫɬɜɢɹ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɞɥɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ɋɨɝɥɚɫɧɨ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ (Ɋɢɫ. 1), ɜ ɛɥɨɤɟ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ, ɧɚ ɨɫɧɨɜɟ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ     - ɜɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ,    - ɜɧɭɬɪɟɧɧɹɹ ɜɥɚɠɧɨɫɬɶ ɢ ɩɚɪɚɦɟɬɪɨɜ ɜɧɟɲɧɢɯ ɜɨɡɦɭɳɟɧɢɣ     - ɧɚɪɭɠɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ,     - ɧɚɪɭɠɧɚɹ ɜɥɚɠɧɨɫɬɶ. ɇɚ ɜɵɯɨɞɟ ɛɥɨɤɚ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ ɮɨɪɦɢɪɭɸɬɫɹ ɭɩɪɚɜɥɹɸɳɢɟ 
ɫɢɝɧɚɥɵ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

 

 
Ɋɢɫ.1 – ɋɬɪɭɤɬɭɪɚ ɧɟɱɟɬɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɦɢɤɪɨɤɥɢɦɚɬɚ 

 
1.Ɏɚɡɡɢɮɢɤɚɰɢɹ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ. 
ȼ ɯɨɞɟ ɞɚɧɧɨɝɨ ɷɬɚɩɚ ɨɩɪɟɞɟɥɹɸɬɫɹ: 

 ɜɨ-ɩɟɪɜɵɯ, ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟɱɟɬɤɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ ɢ ɫɨɫɬɚɜ ɢɯ ɬɟɪɦɨɜ. ɉɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢ ɢɦɟɸɳɢɣɫɹ ɨɩɵɬ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦ ɩɪɨɰɟɫɫɨɦ; 

 ɜɨ-ɜɬɨɪɵɯ, ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɫɜɹɡɵɜɚɸɳɢɟ ɮɢɡɢɱɟɫɤɢɟ ɜɟɥɢɱɢɧɵ ɫ ɬɟɪɦɚɦɢ 
ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ. 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɨɰɟɞɭɪɚ ɮɚɡɡɢɮɢɤɚɰɢɢ ɨɞɧɨɣ ɢɡ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ      
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɨɩɵɬɚ ɷɤɫɩɟɪɬɨɜ ɮɨɪɦɢɪɭɸɬɫɹ ɬɟɪɦɵ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ 
«ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɦɟɳɟɧɢɹ», ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 1.  

 

Ɍɚɛɥɢɰɚ 1 

Ɍɟɪɦɵ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ «ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɦɟɳɟɧɢɹ» 

 

Ⱦɢɚɩɚɡɨɧ,ɋ 
Ɉɩɢɫɚɧɢɟ ɬɟɪɦɚ Ɉɛɨɡɧɚɱɟɧɢɟ Ɋɭɫ. Ⱥɧɝɥ.        

ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɟɤɨɦɮɨɪɬɧɚɹ, ɩɨɧɢɠɟɧɧɚɹ 

Low Uncomfortable  

Internal Temperature 
LUIT 

          

ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɦɮɨɪɬɧɚɹ, 

ɩɨɧɢɠɟɧɧɚɹ 

Low Comfortable  

Internal Temperature 
LCIT 

          
ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɤɨɦɮɨɪɬɧɚɹ, ɧɨɦɢɧɚɥɶɧɚɹ 

Nominal Comfortable  

Internal Temperature 
NCIT 

          

ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɦɮɨɪɬɧɚɹ, 

ɩɨɜɵɲɟɧɧɚɹ 

High Comfortable  

Internal Temperature 
HCIT 

       ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɟɤɨɦɮɨɪɬɧɚɹ, ɩɨɜɵɲɟɧɧɚɹ 

High Unɫomfortable 
Internal Temperature 

HUIT 

 

Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɟɣ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɪɟɚɥɶɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɜɟɥɢɱɢɧɵ ɢ ɬɟɪɦɚɦɢ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ 
ɩɟɪɟɦɟɧɧɨɣ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɮɢɡɢɱɟɫɤɨɣ 
ɜɟɥɢɱɢɧɨɣ     ɢ ɬɟɪɦɚɦɢ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ «ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɨɦɟɳɟɧɢɹ».  
ȼ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɩɪɢɥɨɠɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɫɬɚɧɞɚɪɬɧɵɯ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: ɬɪɟɭɝɨɥɶɧɚɹ, ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ, ɝɚɭɫɫɨɜɚ. Ⱦɥɹ 
ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɢɫɩɨɥɶɡɨɜɚɧɚ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ ɮɭɧɤɰɢɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɤɨɬɨɪɚɹ 
ɨɩɢɫɵɜɚɟɬ ɬɟɪɦ ɩɨ 4-ɟɦ ɬɨɱɤɚɦ, ɝɞɟ ɩɟɪɜɚɹ – ɧɚɱɚɥɨ ɥɟɜɨɝɨ ɩɥɟɱɚ ɮɭɧɤɰɢɢ, 2 ɢ 3 – ɝɪɚɧɢɰɵ 
ɹɞɪɚ ɮɭɧɤɰɢɢ, 4 – ɤɪɚɣɧɹɹ ɬɨɱɤɚ ɩɪɚɜɨɝɨ ɩɥɟɱɚ. Ⱦɥɹ ɜɵɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɮɭɧɤɰɢɢ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɮɨɪɦɢɪɭɸɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɤɪɚɣɧɢɯ ɬɟɪɦɨɜ. Ⱦɥɹ 
ɧɢɯ ɜɵɛɪɚɧ ɬɢɩ «ɬɪɟɭɝɨɥɶɧɚɹ», ɨɩɢɫɵɜɚɸɳɢɣ ɮɭɧɤɰɢɸ ɩɨ ɬɪɟɦ ɬɨɱɤɚɦ.  

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ (ɹɞɪɨ ɬɟɪɦɚ, ɧɨɫɢɬɟɥɶ ɧɟɱɟɬɤɨɝɨ ɦɧɨɠɟɫɬɜɚ, ɥɟɜɨɟ ɢ 
ɩɪɚɜɨɟ ɩɥɟɱɢ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ), ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɮɭɧɤɰɢɣ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ «ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɦɟɳɟɧɢɹ» 
(ɬɚɛɥɢɰɚ 2). 

 

Ɍɚɛɥɢɰɚ 2 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɟɪɦɨɜ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ 
«ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɦɟɳɟɧɢɹ» 

Ɍɟɪɦ əɞɪɨ 
ɬɟɪɦɚ 

ɇɨɫɢɬɟɥɶ 
ɧɟɱɟɬɤɨɝɨ 
ɦɧɨɠɟɫɬɜɚ 

Ʌɟɜɨɟ ɩɥɟɱɨ 
ɮɭɧɤɰɢɢ 

ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

ɉɪɚɜɨɟ ɩɥɟɱɨ 
ɮɭɧɤɰɢɢ 

ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 
LUIT ≤17,5 (-∞; 18,5) - (17,5; 18,5) 

LCIT (18,5; 19,5) (17,5; 20,5) (17,5; 18,5) (19,5; 20,5) 

NCIT (20,5; 21,5) (19,5; 22,5) (19,5; 20,5) (21,5; 22,5) 

HCIT (22,5; 23,5) (21,5; 24,5) (21,5; 22,5) (23,5; 24,5) 

HUIT ≥24,5 (23,5;+∞) (23,5; 24,5) - 
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ɉɨɥɭɱɟɧɧɵɟ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɟɪɦɨɜ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ 
«ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɦɟɳɟɧɢɹ» ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2. ȼɫɟ ɮɭɧɤɰɢɢ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɞɥɹ ɜɫɟɯ ɬɟɪɦɨɜ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ ɩɪɢɧɹɬɨ ɢɡɨɛɪɚɠɚɬɶ ɧɚ ɨɞɧɨɣ 
ɞɢɚɝɪɚɦɦɟ. 

 

 
Ɋɢɫ. 2 – Ɏɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɟɪɦɨɜ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ 

«ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɦɟɳɟɧɢɹ» 

 

Ⱥɧɚɥɨɝɢɱɧɨ ɨɛɪɚɡɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɮɚɡɡɢɮɢɤɚɰɢɹ ɨɫɬɚɥɶɧɵɯ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ. 

2.Ɏɨɪɦɚɥɢɡɚɰɢɹ ɛɚɡɵ ɩɪɚɜɢɥ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɜɜɟɞɟɧɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ, ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɢɦɟɪɵ ɜɨɡɦɨɠɧɵɯ 

ɤɨɦɛɢɧɚɰɢɣ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɨ ɦɧɨɠɟɫɬɜɨ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɩɪɚɜɢɥ. ȼ 
ɨɛɳɟɦ ɫɥɭɱɚɟ ɪɚɡɦɟɪ ɛɚɡɵ ɩɪɚɜɢɥ (ɱɢɫɥɨ ɩɪɚɜɢɥ ɜ ɧɟɣ) ɧɟɱɟɬɤɨɣ ɫɢɫɬɟɦɵ ɛɭɞɟɬ ɪɚɜɟɧ 
ɩɪɨɢɡɜɟɞɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɬɟɪɦɨɜ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ (1): 

 

1 2
...

n
N l l l     (1) 

ɝɞɟ   – ɤɨɥɢɱɟɫɬɜɨ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ;    - ɦɨɳɧɨɫɬɶ ɬɟɪɦ-ɦɧɨɠɟɫɬɜɚ ɞɥɹ ɨɰɟɧɤɢ 
ɜɯɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɛɚɡɚ ɩɪɚɜɢɥ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧɚ 225 ɥɨɝɢɱɟɫɤɢɦɢ ɜɵɪɚɠɟɧɢɹɦɢ, ɬɚɤ 
ɤɚɤ ɜɯɨɞɧɵɟ ɩɟɪɟɦɟɧɧɵɟ «ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɦɟɳɟɧɢɹ», «ȼɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ» 
ɨɩɢɫɚɧɵ 5 ɬɟɪɦɚɦɢ, «ɇɚɪɭɠɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ», «ɇɚɪɭɠɧɚɹ ɜɥɚɠɧɨɫɬɶ» - 3 ɬɟɪɦɚɦɢ. 

Ʌɨɝɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɫɬɪɨɹɬɫɹ ɧɚ ɨɫɧɨɜɟ ɧɟɱɟɬɤɨɣ ɢɦɩɥɢɤɚɰɢɢ ɫɥɟɞɭɸɳɟɝɨ ɜɢɞɚ (2) 
[8-10]:  

 

ȿɫɥɢ x A  ɬɨ y B  (2) 

ɝɞɟ ሺ   ሻ – ɚɧɬɟɰɟɞɟɧɬ (ɭɫɥɨɜɢɹ), ɚ ሺ   ሻ – ɤɨɧɫɟɤɜɟɧɬ (ɡɚɤɥɸɱɟɧɢɟ), A ɢ B – ɧɟɱɟɬɤɢɟ 
ɦɧɨɠɟɫɬɜɚ, ɡɚɞɚɧɧɵɟ ɫɜɨɢɦɢ ɮɭɧɤɰɢɹɦɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ   ሺ ሻ ɢ   ሺ ሻ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɚɧɬɟɰɟɞɟɧɬɵ – ɫɨɫɬɨɹɧɢɹ ɜɯɨɞɧɵɯ ɢ ɜɧɟɲɧɢɯ ɜɨɡɦɭɳɚɸɳɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɦɢɤɪɨɤɥɢɦɚɬɚ, ɨɛɴɟɞɢɧɟɧɧɵɟ ɨɩɟɪɚɬɨɪɨɦ «ɂ», ɤɨɧɫɟɤɜɟɧɬɵ – 

ɭɩɪɚɜɥɹɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ. ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɜɵɪɚɠɟɧɢɣ ɛɚɡɵ 
ɩɪɚɜɢɥ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟɪɦɵ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ɏɪɚɝɦɟɧɬ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɛɚɡɵ ɩɪɚɜɢɥ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. 
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Ɋɢɫ. 3 – Ɏɪɚɝɦɟɧɬ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɛɚɡɵ ɩɪɚɜɢɥ 

 
ɇɟɱɟɬɤɢɣ ɜɵɜɨɞ ɢ ɞɟɮɚɡɡɢɮɢɤɚɰɢɹ 
Ɂɚɞɚɱɟɣ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɮɭɧɤɰɢɢ 

ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɞɥɹ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɚɡɵ ɩɪɚɜɢɥ ɢ ɧɟɱɟɬɤɢɯ 
ɨɩɟɪɚɰɢɣ [8,9,11-13].  

ȼɵɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 
ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ: 

3.Ⱥɝɪɟɝɢɪɨɜɚɧɢɟ – ɷɬɚɩ, ɧɚ ɤɨɬɨɪɨɦ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɚɜɢɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶ 
ɢɫɬɢɧɧɨɫɬɢ ɚɧɬɟɰɟɞɟɧɬɚ. 

4.Ⱥɤɬɢɜɢɡɚɰɢɹ – ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɟɩɟɧɢ ɢɫɬɢɧɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɫɤɚɡɵɜɚɧɢɹ ɫ 
ɭɱɟɬɨɦ ɢɯ ɡɚɤɥɸɱɟɧɢɣ, ɬ.ɟ. ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɫɚ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɵɯɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ 
(ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ) ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɤɨɧɫɟɤɜɟɧɬɚ. 

5.Ⱥɤɤɭɦɭɥɹɰɢɹ – ɩɨɫɬɪɨɟɧɢɟ ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ 
ɜɵɯɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ (ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ), ɬ.ɟ. ɨɛɨɛɳɟɧɢɟ ɜɫɟɯ ɫɬɟɩɟɧɟɣ 
ɢɫɬɢɧɧɨɫɬɢ ɩɨɞɡɚɤɥɸɱɟɧɢɣ ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɷɬɚɩɟ ɚɤɬɢɜɢɡɚɰɢɢ. 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɱɟɬɤɭɸ ɥɨɝɢɱɟɫɤɭɸ ɨɩɟɪɚɰɢɸ «ɂ» ɞɥɹ ɷɬɚɩɚ 
ɚɝɪɟɝɢɪɨɜɚɧɢɹ. Ɂɚɬɟɦ ɧɚ ɷɬɚɩɟ ɚɤɬɢɜɢɡɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɞɡɚɤɥɸɱɟɧɢɣ ɫ 
ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ min. Ⱥ ɚɤɤɭɦɭɥɹɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɭɠɟ ɩɨ ɩɪɢɧɰɢɩɭ max. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɫɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɟɬ ɦɚɤɫɢɦɢɧɧɵɣ ɩɨɞɯɨɞ ɫ ɥɨɝɢɱɟɫɤɢɦ ɨɛɴɟɞɢɧɟɧɢɟɦ ɨɩɟɪɚɰɢɟɣ «ɂ». 

6. Ⱦɟɮɚɡɡɢɮɢɤɚɰɢɹ. 
ɇɚ ɷɬɚɩɟ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɱɟɬɤɢɦ ɪɟɝɭɥɹɬɨɪɨɦ 

ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɩɨ ɤɚɧɚɥɚɦ ɭɩɪɚɜɥɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɨɣ, ɜɥɚɠɧɨɫɬɶɸ. Ⱦɚɥɟɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɟɬɤɨɣ ɮɢɡɢɱɟɫɤɨɣ ɜɟɥɢɱɢɧɵ 
ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɞɟɮɚɡɡɢɮɢɤɚɰɢɸ. ɒɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɞɟɮɚɡɡɢɮɢɤɚɰɢɢ: ɦɟɬɨɞ ɰɟɧɬɪɚ 
ɬɹɠɟɫɬɢ – COG (Center Of Gravity); ɦɟɬɨɞ ɦɟɞɢɚɧɵ - BOA (Bisector Of Area);ɦɟɬɨɞ 
ɧɚɢɛɨɥɶɲɟɝɨ ɢɡ ɦɚɤɫɢɦɭɦɨɜ - LOM (Largest Of Maximums); ɦɟɬɨɞ ɧɚɢɦɟɧɶɲɟɝɨ ɢɡ 
ɦɚɤɫɢɦɭɦɨɜ - SOM (Smallest Of Maximums); ɰɟɧɬɪ ɦɚɤɫɢɦɭɦɨɜ - MOM (Mean Of 

Maximums); ɩɟɪɜɵɣ ɢɡ ɦɚɤɫɢɦɭɦɨɜ - FOM (First Of Maximum) ɢ ɬ.ɞ. 
ɂɡ ɜɫɟɯ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɦɟɬɨɞɨɜ, ɧɚɢɛɨɥɟɟ ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɦ ɫɟɛɹ, ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ 

ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɛɵɫɬɪɨɪɟɚɥɢɡɭɟɦɵɯ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɥɚɜɧɵɣ ɩɟɪɟɯɨɞ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ. 
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ɍɩɪɚɜɥɹɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɱɟɬɤɨɣ ɮɨɪɦɟ ɩɨɞɚɸɬɫɹ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ, 
ɬɟɦ ɫɚɦɵɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɦɢɤɪɨɤɥɢɦɚɬɚ. 

ɗɤɪɚɧɧɵɟ ɮɨɪɦɵ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚɦɢ 
ɦɢɤɪɨɤɥɢɦɚɬɚ ɧɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ Ɇɚɦɞɚɧɢ ɜ ɫɪɟɞɟ Fuzzy Logic Toolbox ɜ ɩɚɤɟɬɟ 
ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ Matlab ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4-6. 

 

   
Ɋɢɫ. 4 – Ɉɤɧɨ ɪɟɞɚɤɬɨɪɚ ɩɪɢ 

ɩɨɫɬɪɨɟɧɢɢ ɮɭɧɤɰɢɣ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ  

 

Ɋɢɫ. 5 – Ɉɤɧɨ ɪɟɞɚɤɬɨɪɚ 
ɩɪɚɜɢɥ (Rule Editor) 

 

Ɋɢɫ. 6 – Ɉɤɧɨ ɨɛɨɡɪɟɜɚɬɟɥɹ 
ɩɪɚɜɢɥ (Rule Viewer) 

 

Ɂɚɤɥɸɱɟɧɢɟ 
Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ Ɇɚɦɞɚɧɢ 

ɹɜɥɹɸɬɫɹ: 
 ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɦɢɤɪɨɤɥɢɦɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫ ɭɱɟɬɨɦ ɜɧɟɲɧɢɯ ɜɨɡɦɭɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ; 
 ɫɢɫɬɟɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɦɢɤɪɨɤɥɢɦɚɬɚ ɩɨɦɟɳɟɧɢɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ; 
 ɨɩɪɟɞɟɥɹɟɬ ɨɩɬɢɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɢɧɠɟɧɟɪɧɨɝɨ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɨɛɟɫɩɟɱɢɜɚɹ ɷɮɮɟɤɬɢɜɧɵɣ ɪɟɠɢɦ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 
 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
1. Cɚɧɫɵɡɛɚɣ Ʌ.ɀ., Ɉɪɚɡɛɚɟɜ Ȼ.Ȼ. ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɨɦɟɳɟɧɢɢ. ȼɟɫɬɧɢɤ. ɋɟɪɢɹ ȿɫɬɟɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɧɚɭɤɢ. 
- ɇɭɪ-ɋɭɥɬɚɧ: ȿɇɍ, 2017. -№4. - ɋ. 161-169. 

2. ɉɟɲɤɨ Ɇ. ɋ. Ⱥɞɚɩɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚɦɢ ɦɢɤɪɨɤɥɢɦɚɬɚ 
ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɯɪɚɧɟɧɢɹ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ: ɞɢɫ. …ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.13.06 / 
Ɇ. ɋ. ɉɟɲɤɨ; ɎȽɈɍ ȼɉɈ «Ɉɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ». – Ɉɦɫɤ, 
2015. – 200 ɫ 

3. Ⱥɥɺɲɤɢɧ ɇ.Ⱥ. Ɇɨɞɟɥɢ ɢ ɦɟɬɨɞɢɤɢ ɦɨɧɢɬɨɪɢɧɝɚ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɢɡɞɟɥɢɣ ɛɨɪɬɨɜɨɣ ɦɢɤɪɨɷɥɟɤɬɪɨɧɢɤɢ: ɞɢɫɫɟɪɬɚɰɢɹ ... ɤɚɧɞɢɞɚɬɚ Ɍɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ: 05.02.22 / 
Ⱥɥɺɲɤɢɧ ɇɢɤɢɬɚ Ⱥɧɞɪɟɟɜɢɱ; [Ɇɟɫɬɨ ɡɚɳɢɬɵ: ɎȽȺɈɍȼɈ ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɚɷɪɨɤɨɫɦɢɱɟɫɤɨɝɨ ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ], 2017,210 ɫ. 

4. ɋɚɜɨɫɢɧ ɋ.ɂ. ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ ɜ ɬɟɩɥɢɰɟ: ɞɢɫɫɟɪɬɚɰɢɹ ... ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ: 05.13.06 / ɋɚɜɨɫɢɧ ɋɟɪɝɟɣ 
ɂɜɚɧɨɜɢɱ; [Ɇɟɫɬɨ ɡɚɳɢɬɵ: Ɋɨɫ. ɝɨɫ. ɚɝɪɚɪ. ɡɚɨɱ. ɭɧ-ɬ]. - Ɇɨɫɤɜɚ, 2009. - 132 ɫ. 

5. Ȼɨɛɪɢɤɨɜ Ⱦ.Ⱥ. Ɇɧɨɝɨɭɪɨɜɧɟɜɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 
ɦɢɤɪɨɤɥɢɦɚɬɨɦ ɧɚ ɨɫɧɨɜɟ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ: ɞɢɫɫɟɪɬɚɰɢɹ ... ɤɚɧɞɢɞɚɬɚ Ɍɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ: 
05.13.06 / Ȼɨɛɪɢɤɨɜ Ⱦɦɢɬɪɢɣ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ; [Ɇɟɫɬɨ ɡɚɳɢɬɵ: ɎȽȺɈɍ ȼɈ «ɇɚɰɢɨɧɚɥɶɧɵɣ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ «Ɇɨɫɤɨɜɫɤɢɣ ɢɧɫɬɢɬɭɬ ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ»], 2017. - 154 ɫ. 
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6. Ⱥɥɶ Ⱦɠɭɛɭɪɢ ɂɫɫɚɦ Ɇɨɯɚɦɦɟɞ Ⱥɥɢ. Ɇɟɯɚɬɪɨɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 
ɦɢɤɪɨɤɥɢɦɚɬɨɦ ɜ ɡɞɚɧɢɹɯ ɧɚ ɛɚɡɟ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ: ɞɢɫɫɟɪɬɚɰɢɹ ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɢɱɟɫɤɢɯ 
ɧɚɭɤ: 05.02.05 / Ⱥɥɶ Ⱦɠɭɛɭɪɢ ɂɫɫɚɦ Ɇɨɯɚɦɦɟɞ Ⱥɥɢ; [Ɇɟɫɬɨ ɡɚɳɢɬɵ: ɘɠ. -Ɋɨɫ. ɝɨɫ. ɬɟɯɧ. ɭɧ-

ɬ (ɇɨɜɨɱɟɪɤɚɫ. ɩɨɥɢɬɟɯɧ. ɢɧ-ɬ)]. - ɇɨɜɨɱɟɪɤɚɫɫɤ, 2010.- 188 ɫ. 
7. Ɉɫɢɩɨɜ, Ƚ.ɋ. Ɇɟɬɨɞɵ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ / Ƚ.ɋ. Ɉɫɢɩɨɜ. - Ɇ.: 

ɎɂɁɆȺɌɅɂɌ, 2011. - 296 ɫ. 
8. Ɋɭɬɤɨɜɫɤɚɹ Ⱦ. ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ, ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ ɢ ɧɟɱɟɬɤɢɟ ɫɢɫɬɟɦɵ / Ⱦ. 

Ɋɭɬɤɨɜɫɤɚɹ, Ɇ. ɉɢɥɢɧɶɫɤɢɣ, Ʌ. Ɋɭɬɤɨɜɫɤɢɣ; ɩɟɪɟɜɨɞ ɫ ɩɨɥɶɫɤɨɝɨ ɂ. Ⱦ. Ɋɭɞɢɧɫɤɢɣ. – Ɇ.: 
Ƚɨɪɹɱɚɹ ɥɢɧɢɹ – Ɍɟɥɟɤɨɦ, 2006. – 452 ɫ. 

9. ɉɟɝɚɬ Ⱥ. ɇɟɱɟɬɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ; ɩɟɪɟɜɨɞ ɫ ɚɧɝɥ.Ⱥ. Ƚ. 
ɉɨɞɜɟɫɨɜɫɤɢɣ, ɘ. ȼ. Ɍɸɦɟɧɰɟɜ. – 2-ɟ ɢɡɞ. – Ɇ.: ȻɂɇɈɆ. Ʌɚɛɨɪɚɬɨɪɢɹ ɡɧɚɧɢɣ, 2013. – 798 ɫ. 

10. Ʌɟɞɟɧɟɜɚ Ɍ. Ɇ. Ɉ ɧɟɱɟɬɤɢɯ ɢɦɩɥɢɤɚɰɢɹɯ, ɩɨɥɭɱɟɧɧɵɯ ɨɛɨɛɳɟɧɢɟɦ ɛɭɥɟɜɨɣ 
ɮɭɧɤɰɢɢ / Ɍ. Ɇ. Ʌɟɞɟɧɟɜɚ, Ⱥ. ȼ. Ƚɪɢɛɨɜɫɤɢɣ // ȼɟɫɬɧɢɤ ȼȽɍ, ɫɟɪɢɹ ɮɢɡɢɤɚ, ɦɚɬɟɦɚɬɢɤɚ. – 

2003. – № 2. – ɋ. 189-196 

11. Ʌɟɨɧɟɧɤɨɜ Ⱥ.ȼ. ɇɟɱɟɬɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɫɪɟɞɟ MATLAB ɢ fuzzyTECH. – 

ɋɉɛ.: Ȼɏȼ-ɉɟɬɟɪɛɭɪɝ, 2005. – 736 ɫ. 
12. Ⱦɟɦɟɧɤɨɜ ɇ.ɉ. ɇɟɱɟɬɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ: ɭɱɟɛ. ɩɨɫɨɛɢɟ. – 

Ɇ.: ɂɡɞ-ɜɨ ɆȽɌɍ ɢɦ. ɇ. ɗ. Ȼɚɭɦɚɧɚ, 2005. – 200 ɫ. 
13. ɒɬɨɜɛɚ ɋ.Ⱦ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɟɱɟɬɤɢɯ ɫɢɫɬɟɦ ɫɪɟɞɫɬɜɚɦɢ MATLAB. –Ɇ.: 

Ƚɨɪɹɱɚɹ ɥɢɧɢɹ – Ɍɟɥɟɤɨɦ, 2007. – 288 ɫ. 
 

ԤɈɄ 004 

ɄԦɉ ɎɍɇɄɐɂɈɇȺɅȾɕ ɊɈȻɈɌɌɕԘ ɆȺԘɕɁȾɕɅɕԐɕ. 
 

ɋɚɧɫɵɡɛɚɣ Ɇɢɪɚɫ Ⱥɦɚɧɞɵԕԝɥɵ 
mirassansizbaj@gmail.com 

ɇԝɪԑɚɥɢ ɂɥɢɹɫ Ɇɢɪԑɚɥɢԝɥɵ 
Iliyas.nurgali@gmail.com 

Ⱥɫɬɚɧɚ ɉɨɥɢɬɟɯɧɢɤɚɥɵԕ ɤɨɥɥɟɞɠіɧіԙ ɫɬɭɞɟɧɬɬɟɪі 
ɀɨɛɚ ɠɟɬɟɤɲіɫі – Ɇɚɠɢɬɨɜɚ Ԕ.ɒ. 

 

Ԥɥɟɦɞіɤ ɞɟԙɝɟɣɞɟɝі ɛіɥіɦ ɛɟɪɭ - ԕɚɡіɪɝі ɛіɥіɦ ɛɟɪɭ ɫɚɥɚɫɵɧɵԙ ɛɚɫɬɵ ɛɚԑɵɬɵ ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ. əԑɧɢ, ɛіɥіɦ ɚɥɭɲɵɧɵ ɠɟɤɟ ɬԝɥԑɚ ԕɵɥɵɩ ԕɚɥɵɩɬɚɫɬɵɪɭ, ɨԕɵɬɭɞɵԙ ɡɚɦɚɧɚɭɢ 
ԥɞіɫɬɟɪіɧ ԕɨɥɞɚɧɭ ɚɪԕɵɥɵ ɛԥɫɟɤɟɝɟ ԕɚɛіɥɟɬɬі ɬԝɥԑɚɧɵ ɠɟɬіɥɞіɪɭ, ɬԝɥԑɚɚɪɚɥɵԕ ԕɚɪɵɦ-

ԕɚɬɵɧɚɫɬɚɪԑɚ ɛɟɣіɦɞɟɭ. 
Ȼɨɥɚɲɚԕ ԝɪɩɚԑɵɦɵɡԑɚ ԕɨԑɚɦ ɬɚɥɚɛɵɧɚ ɫɚɣ ɛіɥіɦ ɦɟɧ ɬԥɪɛɢɟ ɛɟɪɭɞɟ ɨԕɵɬɭɲɵɥɚɪɞɵԙ  

ɢɧɧɨɜɚɰɢɹɥɵԕ іɫԥɪɟɤɟɬіɧіԙ ԑɵɥɵɦɢ – ɩɟɞɚɝɨɝɢɤɚɥɵԕ ɧɟɝіɡɞɟɪіɧ ɦɟԙɝɟɪɭі –ɦɚԙɵɡɞɵ 
ɦԥɫɟɥɟɥɟɪɞіԙ ɛіɪі. Ȼԛɝіɧɝі ɦɚԕɫɚɬɵɦɵɡ – ɛіɥіɦ ɚɥɭɲɵԑɚ  ɬԛɛɟɝɟɣɥі ɛіɥіɦ ɦɟɧ ɦԥɞɟɧɢɟɬɬіԙ 
ɧɟɝіɡɞɟɪіɧ ɛɟɪɭ ɠԥɧɟ ɨɥɚɪɞɵԙ ɠɚɧ-ɠɚԕɬɵ ɞɚɦɭɵɧɚ ԕɨɥɚɣɥɵ ɠɚԑɞɚɣ ɠɚɫɚɭ.  

ɂɧɧɨɜɚɰɢɹɥɵԕ ԛɪɞіɫɬіԙ ɧɟɝіɡі –ɠɚԙɚɥɵԕɬɵ ԕɚɥɵɩɬɚɫɬɵɪɭ, ԕɨɥɞɚɧɭ, ɠԛɡɟɝɟ ɚɫɵɪɭɞɵԙ 
ɬԝɬɚɫɬɵԕ ԕɵɡɦɟɬі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. ɀɚԙɚ ɬɟɯɧɨɥɨɝɢɹɧɵ ɦɟԙɝɟɪɭ ɨԕɵɬɭɲɵɧɵԙ 
ɢɧɬɟɥɥɟɤɬɭɚɥɞɵԕ, ɤԥɫіɩɬіɤ,  ɪɭɯɚɧɢ, ɚɡɚɦɚɬɬɵԕ ɠԥɧɟ ɛɚɫԕɚ ɞɚ ɤԧɩɬɟɝɟɧ ɚɞɚɦɢ ɤɟɥɛɟɬіɧіԙ 
ԕɚɥɵɩɬɚɫɭɵɧɚ ɢɝі ԥɫɟɪіɧ ɬɢɝіɡɟɞі, ԧɡіɧ-ԧɡі ɞɚɦɵɬɵɩ, ɨԕɭ-ɬԥɪɛɢɟ ԛɪɞіɫіɧ ɬɢіɦɞі 
ԝɣɵɦɞɚɫɬɵɪɭɵɧɚ ɤԧɦɟɤɬɟɫɟɬіɧі ɫԧɡɫіɡ. 

Ɉɫɵԑɚɧ ɫԛɣɟɧɟ ɨɬɵɪɵɩ ɟɥіɦіɡɞɟ ɠɚԙɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɵ ɞɚɦɵɬɭ ԛɲіɧ ɪɨɛɨɬɨɬɟɯɧɢɤɚ 
ɦɟɧ ɢɧɠɟɧɟɪɢɹ ɫɚɥɚɫɵɧɞɚ ɦɚɦɚɧɞɚɪɞɵ ɨԕɵɬɭ ԕɚɠɟɬ. Ɉɥ ԛɲіɧ ɦɟɤɬɟɩ ɠɚɫɵɧɚɧ ɛɚɫɬɚɩ 
ɛɚɥɚɥɚɪɞɵԙ ɪɨɛɨɬɨɬɟɯɧɢɤɚ ɦɟɧ ɷɥɟɤɬɪɨɧɢɤɚ ԑɵɥɵɦɞɚɪɵɧɚ ɞɟɝɟɧ ɤɵɡɵԑɭɲɵɥɵԕɬɵ ɨɹɬɭ 
ɤɟɪɟɤ. Ɋɨɛɨɬɨɬɟɯɧɢɤɚ ɛіɥіɦ ɚɥɭɲɵɧɵԙ ɨɣɥɚɭ ɠԛɣɟɫіɧ ɞɚɦɵɬɭԑɚ ɠԥɧɟ ɩɪɚɤɬɢɤɚɥɵԕ 
ɬɚɩɫɵɪɦɚɥɚɪɞɵ ɲɟɲɟ ɛіɥɭɝɟ, ɫɨɧɞɚɣ-ɚԕ ɦɚɬɟɦɚɬɢɤɚ, ɮɢɡɢɤɚ, ɢɧɮɨɪɦɚɬɢɤɚ, ɷɥɟɤɬɪɨɧɢɤɚ 
ɩԥɧɞɟɪіɧ ԛɣɪɟɧɭɝɟ ɵԕɩɚɥ ɟɬɟɞі. 

Ɋɨɛɨɬɨɬɟɯɧɢɤɚ — ɟɥіɦіɡɞɟ ɟɧɞі ԑɚɧɚ ɞɚɦɵɩ ɤɟɥɟ ɠɚɬԕɚɧ ɢɧɧɨɜɚɰɢɹɥɵԕ ɫɚɥɚ. Ⱥɥ 
ԥɥɟɦɞɟ ɛԝɥ ɫɚɥɚɧɵԙ ɬɚɪɢɯɵɧɵԙ ɬɚɦɵɪɵ ɬіɩɬі ɬɟɪɟԙɞɟ ɠɚɬɵɪ. Ԥɥɟɦɞɟɝі ɀɚɩɨɧɢɹ, Ƚɟɪɦɚɧɢɹ, 
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