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Ʉɨɫɬɹɧɢɤ ȱ.ȼ. 
Ɇɨɪɝɭɧ ə.ɘ. ȿɄɋɉȿɊɂɆȿɇɌȺɅɖɇȱ ȾɈɋɅȱȾɀȿɇɇə 

ɁȻɍɊȿɇɈȽɈ Ɋɍɏɍ ȺȼɌɈɆɈȻȱɅə-
ɉȺɅɂȼɈɁȺɉɊȺȼɇɂɄȺ Ɂ ȺȼɌɈɆȺɌɂɑɇɈɘ 
ɋɂɋɌȿɆɈɘ ɄɍɊɋɈȼɈȲ ɋɌȱɃɄɈɋɌȱ 452  Ⱥɥɟɤɫɚɧɞɪɨɜɫɶɤɚ ɇ.ȱ. 

ɉɿɡɿɧɰɚɥɿ Ʌ.ȼ. 
Ɋɨɫɫɨɦɚɯɚ Ɉ.ȱ. 
Ɋɨɫɫɨɦɚɯɚ Ɉ.Ⱥ. 
Ɋɚɛɨɱɚ Ɍ.ȼ. 
Ɇɚɥɢɲɤɿɧ Ɉ.ȼ. ȺɇȺɅȱɁ ɉɊȿȾɍɆɈȼ ɋɌȼɈɊȿɇɇə ɁȺȼɈȾɍ  

Ɂ ɍɌɂɅȱɁȺɐȱȲ ɋɍȾȿɇ ȼ ɍɄɊȺȲɇȱ 461  Ɇɟɥɶɹɧɰɨɜ ɉ.Ɍ. 
Ʌɨɫɿɤɨɜ Ɉ.Ɇ. 
ɋɢɞɨɪɟɧɤɨ ȼ.Ʉ. ȼɏȱȾɇɂɃ ɄɈɇɌɊɈɅɖ ɌȿɏɇȱɑɇɈȽɈ ɋɌȺɇɍ 

ȺɄɋȱȺɅɖɇɈ-ɉɈɊɒɇȿȼɂɏ ȽȱȾɊɈɆȺɒɂɇ ȼ 
ɌȿɏɇɈɅɈȽȱɑɇɈɆɍ ɉɊɈɐȿɋȱ Ȳɏ ɊȿɆɈɇɌɍ 467  RADIO ENGINEERING, ELECTRONICS AND ELECTRICAL ENGINEERING    Ɏɨɡɢɥɠɨɧɨɜ ɏ.ɂ. 

Ⱥɡɢɡɨɜɚ ɋ.Ⱥ. ɋɊȺȼɇɂɌȿɅɖɇɕɃ ȺɇȺɅɂɁ ɉɅȺɌ ARDUINO: 
ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ, ɉɊȿɂɆɍɓȿɋɌȼȺ ɂ 
ɉɊɂɆȿɇȿɇɂȿ 478  MODELING AND NANOTECHNOLOGY   Mammadova K.A. Abbasova F.C. ANALYSIS OF THE BEHAVIOR OF A MOBILE ROBOT WITH PRECISE AND FUZZY PID CONTROLLER IN AN UNCERTAIN ENVIRONMENT 485  Mammadova K.A. Ahmedov R.A. CONTROL OF MOBİL ROBOTS İN FUZZY 
ENVİRONMENT 494  Mammadova K.A. Quliyev Z.E. APPLICATION OF FUZZY APPROACH TO CONTROL SYSTEMS MODELING OF THE MOBILE ROBOT 503 3 INFORMATION AND WEB TECHNOLOGIES   Kalachova V. Misɿura O. Sizon D. Pylypenko V. Karmannyi Y. Kolomiitsev O. Dudenko S. Pavlii V. Tretiak V. Zakirov Z. Honchar R. Khvorost O. THE INFORMATIONAL AND EDUCATIONAL 
ENVIRONMENT «DIALOG» ON THE WAY TO IMPROVE THE EDUCATIONAL PROCESS IN THE HIGHER MILITARY EDUCATIONAL INSTITUTIONS IN THE CONDITIONS OF FULL-SCALE ARMED AGGRESSION RUSSIAN FEDERATION AGAINST UKRAINE 509  Khamula O. Tarasov N. INTEGRATING ARTIFICIAL INTELLIGENCE INTO ADDITIVE MANUFACTURING FOR THE DEVELOPMENT OF BRAILLE MODELS 528  Mamatov N. Ibrokhimov S. Samijonov A. ARTIFICIAL NEURAL NETWORKS IN THE CREATION OF SYSTEMS FOR MONITORING AND EVALUATING THE QUALITY OF KNOWLEDGE 536 
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ǰȣȳȒțȖȗ ȘȜțȠȞȜșȪ ȠȓȣțȳȥțȜȑȜ ȟȠȎțȡ 
ȎȘȟȳȎșȪțȜ-ȝȜȞȦțȓȐȖȣ ȑȳȒȞȜȚȎȦȖț  

Ȑ ȠȓȣțȜșȜȑȳȥțȜȚȡ ȝȞȜȤȓȟȳ ȴȣ ȞȓȚȜțȠȡ  
ǺȓșȪȭțȤȜȐ ǽȓȠȞȜ ȀȖȚȜȢȳȗȜȐȖȥ1,  
ǹȜȟȳȘȜȐ ǼșȓȘȟȎțȒȞ ǺȖȣȎȗșȜȐȖȥ2,  

ǿȖȒȜȞȓțȘȜ ǰȳȘȠȜȞ ǸȜțȜțȜȐȖȥ3   1 ɤɚɧɞɢɞɚɬ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɢ ɿɧɠɢɧɿɪɢɧɝɭ ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ; 
Ⱦɧɿɩɪɨɜɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɚɝɪɚɪɧɨ-ɟɤɨɧɨɦɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ; ɍɤɪɚʀɧɚ  2 ɫɬɚɪɲɢɣ ɜɢɤɥɚɞɚɱ, ɤɚɮɟɞɪɚ ɝɚɥɭɡɟɜɨɝɨ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ; 
ɍɤɪɚʀɧɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɧɚɭɤɢ ɿ ɬɟɯɧɨɥɨɝɿɣ; ɍɤɪɚʀɧɚ  3 ɫɬɚɪɲɢɣ ɜɢɤɥɚɞɚɱ, ɤɚɮɟɞɪɚ ɝɚɥɭɡɟɜɨɝɨ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ 
ɍɤɪɚʀɧɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɧɚɭɤɢ ɿ ɬɟɯɧɨɥɨɝɿɣ; ɍɤɪɚʀɧɚ     

ǮțȜȠȎȤȳȭ. 
Ⱥɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɿ ɝɿɞɪɨɦɚɲɢɧɢ, ɹɤɿ ɧɚɞɯɨɞɹɬɶ ɞɨ ɫɟɪɜɿɫɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɡ ʀɯ ɪɟɦɨɧɬɭ, ɦɚɸɬɶ 
ɪɿɡɧɢɣ ɬɟɯɧɿɱɧɢɣ, ɳɨ ɫɭɬɬєɜɨ ɜɩɥɢɜɚє ɧɚ ɹɤɿɫɬɶ ɬɚ ɫɨɛɿɜɚɪɬɿɫɬɶ ʀɯ ɪɟɦɨɧɬɭ. Ɇɟɬɚ ɪɨɛɨɬɢ 
ɩɨɥɹɝɚɥɚ ɜ ɡɦɟɧɲɟɧɧɿ ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ ɪɟɦɨɧɬɧɢɯ ɪɨɛɿɬ ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ʀɯ ɹɤɨɫɬɿ, ɪɨɡɪɨɛɥɟɧɧɹɦ 
ɦɟɬɨɞɚ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɝɿɞɪɚɜɥɿɱɧɢɯ ɚɝɪɟɝɚɬɿɜ ɜ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɪɨɰɟɫɿ ʀɯ 
ɪɟɦɨɧɬɭ. Ⱦɥɹ ʀʀ ɪɟɚɥɿɡɚɰɿʀ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɞɟɬɚɥɟɣ ɤɚɱɚɸɱɢɯ 
ɜɭɡɥɿɜ ɝɿɞɪɨɦɚɲɢɧ, ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɨɩɪɟɫɭɜɚɧɧɹ ɡ ɩɨɩɟɪɟɞɧɶɨɸ ɩɨɞɚɱɟɸ ɪɿɞɢɧɢ ɞɨ 
ɤɨɪɩɭɫɭ ɚɝɪɟɝɚɬɭ ɩɿɞ ɞɪɟɧɚɠɧɢɦ ɬɢɫɤɨɦ. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɜɤɚɡɭɸɬɶ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨɝɨ ɦɟɬɨɞɭ ɬɚ ɡɚɫɨɛɭ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɚɤɫɿɚɥɶɧɨ-
ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ ɜ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɪɨɰɟɫɿʀ ʀɯ ɪɟɦɨɧɬɭ ɞɥɹ ɭɦɨɜ ɫɟɪɜɿɫɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ.    
ǸșȬȥȜȐȳ ȟșȜȐȎ:  
ɝɿɞɪɚɜɥɿɱɧɚ ɬɪɚɧɫɦɿɫɿɹ 
ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɚ ɝɿɞɪɨɦɚɲɢɧɚ 
ɫɟɪɜɿɫɧɿ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɪɟɦɨɧɬɭ 
ɜɯɿɞɧɢɣ ɤɨɧɬɪɨɥɶ 
ɨɛ’єɦɧɿ ɜɬɪɚɬɢ 
ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ    

https://doi.org/10.51582/interconf.19-20.04.2024.047
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ȼɫɬɭɩ. 
ɉɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɿ ɬɟɯɧɿɤɨ-

ɟɤɨɧɨɦɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɭɞɿɜɟɥɶɧɨ-ɞɨɪɨɠɧɶɨʀ ɬɚ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɬɟɯɧɿɤɢ ɜ ɡɧɚɱɧɿɣ ɦɿɪɿ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ 
ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɨɛ’єɦɧɢɯ ɝɿɞɪɚɜɥɿɱɧɢɯ ɬɪɚɧɫɦɿɫɿɣ [1]. Ȳɯ 
ɜɩɪɨɜɚɞɠɟɧɧɹ ɨɛɭɦɨɜɥɟɧɨ ɪɹɞɨɦ ɩɟɪɟɜɚɝ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ 
ɦɟɯɚɧɿɱɧɢɦɢ ɬɪɚɧɫɦɿɫɿɹɦɢ: ɧɟɡɚɥɟɠɧɿɫɬɶ ɜɡɚєɦɧɨɝɨ ɪɨɡɦɿɳɟɧɧɹ 
ɜɭɡɥɿɜ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɩɪɢɜɨɞɭ; ɦɚɥɿ ɝɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ ɿ ɜɢɫɨɤɚ 
ɩɨɬɭɠɧɿɫɬɶ, ɳɨ ɩɟɪɟɞɚєɬɶɫɹ, ɧɚ ɨɞɢɧɢɰɸ ɦɚɫɢ; ɩɪɨɫɬɨɬɚ 
ɪɨɡɜɢɬɤɭ ɩɨɬɭɠɧɨɫɬɿ ɛɟɡ ɤɿɧɟɦɚɬɢɱɧɨ ɫɤɥɚɞɧɢɯ ɿ ɦɚɥɨɧɚɞɿɣɧɢɯ 
ɩɪɢɜɨɞɿɜ ɡ ɡɧɚɱɧɨɸ ɤɿɥɶɤɿɫɬɶ ɤɚɪɞɚɧɧɢɯ ɜɚɥɿɜ, ɪɟɦɟɧɿɜ ɬɚ ɿɧɲɢɯ 
ɟɥɟɦɟɧɬɿɜ ɦɟɯɚɧɿɱɧɢɯ ɩɟɪɟɞɚɱ; ɲɢɪɨɤɚ ɭɧɿɮɿɤɚɰɿɹ ɜ ɝɪɚɧɢɰɹɯ 
ɪɹɞɭ ɦɚɲɢɧɨɛɭɞɿɜɟɥɶɧɢɯ ɝɚɥɭɡɟɣ; ɧɚɞɿɣɧɟ ɡɚɩɨɛɿɝɚɧɧɹ 
ɩɟɪɟɜɚɧɬɚɠɟɧɶ ɪɨɛɨɱɢɯ ɨɪɝɚɧɿɜ; ɦɨɠɥɢɜɿɫɬɶ ɛɟɡɫɬɭɩɟɧɟɜɨɝɨ 
ɪɟɝɭɥɸɜɚɧɧɹ ɲɜɢɞɤɿɫɧɢɯ ɪɟɠɢɦɿɜ ɬɚ ɥɟɝɤɿɫɬɶ ɤɟɪɭɜɚɧɧɹ; 
ɦɨɠɥɢɜɿɫɬɶ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɩɪɨɰɟɫɭ ɤɟɪɭɜɚɧɧɹ; ɩɨɤɪɚɳɟɧɧɹ ɭɦɨɜ 
ɪɨɛɨɬɢ ɜɨɞɿɹ (ɨɩɟɪɚɬɨɪɚ) ɬɚ ɿɧ.  

ȼ ɨɛ’єɦɧɢɯ ɝɿɞɪɚɜɥɿɱɧɢɯ ɬɪɚɧɫɦɿɫɿɹɯ ɬɪɚɤɬɨɪɿɜ, 
ɛɭɞɿɜɟɥɶɧɨ-ɞɨɪɨɠɧɶɨʀ ɬɚ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɬɟɯɧɿɤɢ ɲɢɪɨɤɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɪɟɝɭɥɶɨɜɚɧɿ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɿ ɧɚɫɨɫɢ ɫɟɪɿʀ 
«PVS» ʀ «PVH» ɡ ɪɨɛɨɱɢɦ ɨɛ’єɦɨɦ 33…90ɫɦ3  ɿ ɦɚɤɫɢɦɚɥɶɧɢɦ ɬɢɫɤɨɦ 
42,0 Ɇɉɚ, ɬɚ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɿ ɧɟ ɪɟɝɭɥɶɨɜɚɧɿ ɝɿɞɪɨɦɨɬɨɪɢ 
ɫɟɪɿɣ «ɆFS» «MFH» ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ ɬɟɯɧɿɱɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, 
ɳɨ ɿ ɞɥɹ ɝɿɞɪɨɧɚɫɨɫɿɜ, ɹɤɿ ɜɢɝɨɬɨɜɥɹɸɬɶɫɹ ɡɚ ɥɿɰɟɧɡɿєɸ 
ɧɿɦɟɰɶɤɨʀ ɮɿɪɦɢ Sauer-Sundstrand ɧɚ ɜɢɪɨɛɧɢɱɢɯ ɩɨɬɭɠɧɨɫɬɹɯ 
ɚɤɰɿɨɧɟɪɧɨɝɨ ɬɨɜɚɪɢɫɬɜɚ (ȺɌ) «Ƚɿɞɪɨɫɢɥɚ» ɭ ɦ. Ʉɪɨɩɢɜɧɢɰɶɤɨɦɭ [2]. 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɦɨɛɿɥɶɧɢɯ ɦɚɲɢɧ, ɨɫɧɚɳɟɧɢɯ ɨɛ’єɦɧɢɦɢ 
ɝɿɞɪɚɜɥɿɱɧɢɦɢ ɬɪɚɧɫɦɿɫɿɹɦɢ, ɜ ɪɿɡɧɢɯ ɝɚɥɭɡɹɯ ɧɚɪɨɞɧɨɝɨ 
ɝɨɫɩɨɞɚɪɫɬɜɚ ɜɢɦɚɝɚє ɜɢɫɨɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ʀɯ ɧɚɞɿɣɧɨɫɬɿ. ɇɚ ɰɟ 
ɜɤɚɡɭɸɬɶ ɩɪɨɞɨɜɠɭɸɱɢ ɩɪɨɰɟɫɢ ɞɨɫɥɿɞɠɟɧɧɹ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ 
ɝɿɞɪɨɦɚɲɢɧ ɜ ɨɛɥɚɫɬɿ ɩɿɞɜɢɳɟɧɧɹ ʀɯ ɪɨɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 
ɡɛɿɥɶɲɟɧɧɹ ɞɨɜɝɨɜɿɱɧɨɫɬɿ ɿ ɛɟɡɜɿɞɦɨɜɧɨɫɬɿ ʀɯ ɪɨɛɨɬɢ, 
ɞɨɫɥɿɞɠɟɧɧɹ ɭɦɨɜ ɦɚɳɟɧɧɹ ɨɫɧɨɜɧɢɯ ɩɚɪ ɬɟɪɬɹ, ɡɧɢɠɟɧɧɹ ɜɢɬɪɚɬ 
ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ, ɲɭɦɭ ɬɚ ɜɿɛɪɚɰɿʀ [3, 4, 5, 6]. 

ȼɨɞɧɨɱɚɫ, ɚɧɚɥɿɡ ɟɤɫɩɥɭɚɬɚɰɿɣɧɨʀ ɧɚɞɿɣɧɨɫɬɿ ɝɿɞɪɚɜɥɿɱɧɢɯ 
ɬɪɚɧɫɦɿɫɿɣ ɩɨɤɚɡɭє, ɳɨ ʀɯ ɧɚɞɿɣɧɿɫɬɶ ɧɟ ɜɿɞɩɨɜɿɞɚє ɜɤɚɡɚɧɢɦ 
ɩɨɤɚɡɧɢɤɚɦ ɜ ɬɟɯɧɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɚ ɜɢɦɨɝɚɯ ɧɚ 
ɟɤɫɩɥɭɚɬɚɰɿɸ. ɐɟ ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɫɬɚɬɢɫɬɢɱɧɨɸ ɨɰɿɧɤɨɸ 
ɩɨɤɚɡɧɢɤɿɜ ɧɚɞɿɣɧɨɫɬɿ ɜ ɪɹɞɿ ɪɨɛɿɬ [2, 7, 8, 9], ɹɤɚ ɩɨɤɚɡɭє, 
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ɳɨ ɧɚ ɜɿɞɦɨɜɢ, ɨɛɭɦɨɜɥɟɧɿ ɜɬɪɚɬɨɸ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɝɿɞɪɚɜɥɿɱɧɨʀ 
ɬɪɚɧɫɦɿɫɿʀ ɩɪɢɩɚɞɚє ɛɥɢɡɶɤɨ 30% . 

Ɍɚɤɢɣ ɫɬɚɧ ɫɩɪɚɜɢ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɬɢɦ, ɳɨ ɿɫɧɭɸɱɿ ɦɟɬɨɞɢ 
ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɬɚ ɡɚɫɨɛɢ ʀɯ ɪɟɚɥɿɡɚɰɿʀ ɦɚɸɬɶ ɡɧɚɱɧɭ 
ɬɪɭɞɨɦɿɫɬɤɿɫɬɶ ɩɿɞɝɨɬɨɜɱɢɯ ɪɨɛɿɬ, ɚ ɨɰɿɧɤɚ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ 
ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɞɿɚɝɧɨɫɬɢɱɧɢɦ ɩɚɪɚɦɟɬɪɚɦ, ɹɤɿ ɧɟ ɜ ɩɨɜɧɿɣ ɦɿɪɿ 
ɜɿɞɬɜɨɪɸɸɬɶ ɞɿɣɫɧɢɣ ɫɬɚɧ ɫɬɪɭɤɬɭɪɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɟɬɚɥɟɣ 
ɫɩɪɹɠɟɧɶ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ. ɐɟ ɩɨɹɫɧɸєɬɶɫɹ ɧɟ 
ɨɞɧɨɡɧɚɱɧɨɸ ɤɿɥɶɤɿɫɧɨɸ ɨɰɿɧɤɨɸ ɳɨɞɨ ɧɨɪɦɚɬɢɜɧɢɯ ɡɧɚɱɟɧɶ 
ɫɬɪɭɤɬɭɪɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɞɟɬɚɥɟɣ ɤɚɱɚɸɱɢɯ 
ɜɭɡɥɿɜ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ, ɹɤɿ ɜ ɩɟɪɲɭ ɱɟɪɝɭ 
ɨɛɭɦɨɜɥɸɸɬɶ ɜɬɪɚɬɭ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɝɿɞɪɚɜɥɿɱɧɨʀ ɬɪɚɧɫɦɿɫɿʀ [7]. 

ȼɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɝɨ ɫɬɚɧɭ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ 
ɚɝɪɟɝɚɬɿɜ ɨɛ’єɦɧɢɯ ɝɿɞɪɚɜɥɿɱɧɢɯ ɬɪɚɧɫɦɿɫɿɣ ɩɪɨɜɨɞɢɬɶɫɹ ɧɚ 
ɫɟɪɜɿɫɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɡ ʀɯ ɪɟɦɨɧɬɭ. ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ 
ɹɤɨɫɬɿ ɬɚ ɫɨɛɿɜɚɪɬɨɫɬɿ ʀɯ ɪɟɦɨɧɬɭ ɩɨɤɚɡɚɜ, ɳɨ ɜɚɪɬɿɫɬɶ ɪɨɛɿɬ 
ɧɟ ɜɿɞɩɨɜɿɞɚє ɬɪɭɞɨɜɢɦ ɡɚɬɪɚɬɚɦ, ɿɡ-ɡɚ ɧɟɞɨɫɤɨɧɚɥɨɫɬɿ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ, ɹɤɿ ɪɟɚɥɿɡɭɸɬɶɫɹ ɧɚ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ 
ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɚ ɩɿɫɥɹɪɟɦɨɧɬɧɢɣ ɪɟɫɭɪɫ ɧɟ ɡɚɜɠɞɢ ɜɿɞɩɨɜɿɞɚє 
ɝɚɪɚɧɬɿɣɧɢɦ ɜɢɦɨɝɚɦ [2].  

ɇɚɹɜɧɿɫɬɶ ɧɟ ɞɨɫɬɚɬɧɶɨ ɟɮɟɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ 
ɨɛ’єɦɧɢɯ ɝɿɞɪɚɜɥɿɱɧɢɯ ɬɪɚɧɫɦɿɫɿɣ, ɩɪɢ ɩɪɨɜɟɞɟɧɧɿ ɪɨɛɿɬ ɡ ʀɯ 
ɬɟɯɧɿɱɧɨɝɨ ɫɟɪɜɿɫɭ, ɜɿɞɫɭɬɧɿɫɬɶ ɨɛʉɪɭɧɬɨɜɚɧɢɯ ɤɨɧɬɪɨɥɸɸɱɢɯ 
ɩɚɪɚɦɟɬɪɿɜ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɚɝɪɟɝɚɬɿɜ ɬɚ ʀɯ ɞɟɬɚɥɟɣ ɩɪɢ 
ɪɟɦɨɧɬɿ, ɩɪɢɜɨɞɢɬɶ ɞɨ ɧɟɨɛʉɪɭɧɬɨɜɚɧɢɯ ɨɩɟɪɚɰɿɣ ɡ ɪɨɡɛɢɪɚɧɧɹ 
ɝɿɞɪɚɜɥɿɱɧɢɯ ɚɝɪɟɝɚɬɿɜ, ɳɨ ɨɛɭɦɨɜɥɸє ɡɪɨɫɬɚɧɧɹ ɣɦɨɜɿɪɧɨɫɬɿ 
ɩɨɲɤɨɞɠɟɧɧɹ ɞɟɬɚɥɟɣ ɿ ɛɭɞɟ ɜɩɥɢɜɚɬɢ ɧɚ ɹɤɿɫɬɶ ɪɟɦɨɧɬɭ, ɚ ɬɚɤɨɠ 
ɡɛɿɥɶɲɟɧɧɹ ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ ɪɟɦɨɧɬɧɢɯ ɪɨɛɿɬ ɿ ɜɿɞɩɨɜɿɞɧɨ 
ɫɨɛɿɜɚɪɬɨɫɬɿ ɪɟɦɨɧɬɭ. 

Ɉɞɧɢɦ ɿɡ ɡɚɯɨɞɿɜ, ɹɤɢɣ ɞɚɫɬɶ ɦɨɠɥɢɜɿɫɬɶ ɫɭɬɬєɜɨ ɜɩɥɢɧɭɬɢ 
ɧɚ ɜɤɚɡɚɧɿ ɧɟɞɨɥɿɤɢ, ɩɪɢ ɩɪɨɜɟɞɟɧɧɿ ɪɨɛɿɬ ɡ ɜɿɞɧɨɜɥɟɧɧɹ 
ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɨɛ’єɦɧɢɯ ɝɿɞɪɨɦɚɲɢɧ, ɦɨɠɟ ɛɭɬɢ ɜɩɪɨɜɚɞɠɟɧɧɹ 
ɤɨɫɜɟɧɧɨɝɨ (ɛɟɡ ɪɨɡɛɢɪɚɧɧɹ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ) 
ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ʀɯ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɩɪɢ ɩɨɬɪɚɩɥɹɧɧɿ ɞɨ 
ɫɟɪɜɿɫɧɨɝɨ ɪɟɦɨɧɬɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ. 

ȼ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɤɨɫɜɟɧɧɟ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɦɨɠɧɚ 
ɪɨɡɝɥɹɞɚɬɢ, ɹɤ ɨɩɟɪɚɰɿɸ ɜɯɿɞɧɨɝɨ ɤɨɧɬɪɨɥɸ (ɚɛɨ 
ɩɟɪɟɞɪɟɦɨɧɬɧɨɝɨ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ) ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɝɿɞɪɚɜɥɿɱɧɢɯ 
ɚɝɪɟɝɚɬɿɜ, ɹɤɿ ɩɨɫɬɭɩɚɸɬɶ ɞɨ ɪɟɦɨɧɬɭ. Ȳʀ ɪɟɚɥɿɡɚɰɿɹ ɞɚɫɬɶ 
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ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɢɬɢ ɨɛ’єɦɢ ɪɟɦɨɧɬɧɢɯ ɞɿɣ (ɭɧɢɤɚɸɱɢ ɧɟ 
ɨɛʉɪɭɧɬɨɜɚɧɢɯ ɪɨɡɛɢɪɚɧɶ) ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ 
ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ, ɩɿɞɜɢɳɢɬɢ ɹɤɿɫɬɶ ɪɟɦɨɧɬɭ ɬɚ ɡɧɢɡɢɬɢ ɣɨɝɨ 
ɫɨɛɿɜɚɪɬɿɫɬɶ.  

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɩɭɛɥɿɤɚɰɿɣ. 
ȼɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɝɨ ɫɬɚɧɭ ɨɛ’єɦɧɢɯ ɝɿɞɪɨɦɚɲɢɧ 

ɩɨɬɪɟɛɭє ɜɢɫɨɤɢɯ ɜɢɦɨɝ, ɳɨɞɨ ɨɪɝɚɧɿɡɚɰɿɣɧɨʀ ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɨʀ 
ɩɿɞɝɨɬɨɜɤɢ ɫɟɪɜɿɫɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɡ ʀɯ ɪɟɦɨɧɬɭ, ɬɚɤ ɹɤ ɡɧɚɱɧɚ 
ɤɿɥɶɤɿɫɬɶ ɞɟɬɚɥɟɣ ɜɢɝɨɬɨɜɥɹєɬɶɫɹ ɡ ɡɚɫɬɨɫɭɜɚɧɧɹ ɮɿɧɿɲɧɢɯ 
ɨɩɟɪɚɰɿɣ ɩɪɢ ʀɯ ɦɟɯɚɧɿɱɧɿɣ ɨɛɪɨɛɰɿ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɢɫɨɤɿ 
ɤɥɚɫɚɦɢ ɱɢɫɬɨɬɢ ʀɯ ɩɨɜɟɪɯɧɿ, ɚ ɦɢɣɧɨ-ɨɱɢɫɧɿ, ɪɨɡɛɢɪɚɥɶɧɨ-
ɫɤɥɚɞɚɥɶɧɿ ɬɚ ɨɛɤɚɬɭɜɚɥɶɧɨ-ɜɢɩɪɨɛɭɜɚɥɶɧɿ ɨɩɟɪɚɰɿʀ ɩɨɬɪɟɛɭɸɬɶ 
ɧɚɹɜɧɨɫɬɿ ɫɩɟɰɿɚɥɶɧɨɝɨ ɨɫɧɨɜɧɨɝɨ ɬɚ ɞɨɩɨɦɿɠɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 

ȱɡ ɩɪɨɜɟɞɟɧɨɝɨ ɚɧɚɥɿɡɭ ɿɫɧɭɸɱɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ 
ɪɟɦɨɧɬɭ ɚɝɪɟɝɚɬɿɜ ɨɛ’єɦɧɢɯ ɝɿɞɪɚɜɥɿɱɧɢɯ ɬɪɚɧɫɦɿɫɿɣ, ɜɢɞɧɨ, ɳɨ 
ɜ ɧɢɯ ɧɟ ɩɟɪɟɞɛɚɱɟɧɿ ɨɩɟɪɚɰɿʀ ɡ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨɝɨ 
ɫɬɚɧɭ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ, ɹɤɿ ɩɨɫɬɭɩɚɸɬɶ ɞɨ 
ɪɟɦɨɧɬɭ [10, 11].  

ȼɿɞɫɭɬɧɿɫɬɶ ɨɩɟɪɚɰɿɣ ɩɟɪɟɞɪɟɦɨɧɬɧɨɝɨ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ 
ɨɛ’єɦɧɢɯ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ ɩɨɹɫɧɸєɬɶɫɹ ʀɯ ɤɨɧɫɬɪɭɤɬɢɜɧɨɸ 
ɫɤɥɚɞɧɿɫɬɸ, ɚ ɬɚɤɨɠ ɧɟ ɞɨɫɬɚɬɧɶɨ ɟɮɟɤɬɢɜɧɨɸ ɫɢɫɬɟɦɨɸ 
ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ, ɹɤɚ ɧɟ ɨɞɧɨɡɧɚɱɧɨ ɜɿɞɬɜɨɪɸє ɮɭɧɤɰɿɨɧɚɥɶɧɭ 
ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ ɫɬɪɭɤɬɭɪɧɢɦɢ ɬɚ ɞɿɚɝɧɨɫɬɢɱɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 
ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɝɿɞɪɨɦɚɲɢɧɢ. 

ȼ ɪɨɛɨɬɿ [10], ɚɜɬɨɪɢ ɞɥɹ ɩɟɪɟɜɿɪɤɢ ɜɧɭɬɪɿɲɧɶɨʀ 
ɝɟɪɦɟɬɢɱɧɨɫɬɿ ɨɛ’єɦɧɨɝɨ ɝɿɞɪɨɩɪɢɜɨɞɭ, ɹɤɢɣ ɜɤɥɸɱɚє ɜ ɫɟɛɟ 
ɪɟɝɭɥɶɨɜɚɧɢɣ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɣ ɧɚɫɨɫ ɬɚ ɧɟ ɪɟɝɭɥɶɨɜɚɧɢɣ 
ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɣ ɝɿɞɪɨɦɨɬɨɪ, ɳɨ ɡ’єɞɧɚɧɿ ɩɨ ɡɚɦɤɧɭɬɿɣ 
ɫɯɟɦɿ ɰɢɪɤɭɥɹɰɿʀ, ɪɟɤɨɦɟɧɞɭє ɜɢɦɿɪɸɜɚɬɢ ɡɧɚɱɟɧɧɹ ɩɨɞɚɱɿ ɩɪɢ 
ɝɪɚɧɢɱɧɨɦɭ ɿ ɧɨɦɿɧɚɥɶɧɨɦɭ ɬɢɫɤɚɯ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɿ 
ɪɨɡɪɚɯɨɜɭɜɚɬɢ ʀʀ ɡɦɟɧɲɟɧɧɹ ɞɥɹ ɛɿɥɶɲɨɝɨ ɬɢɫɤɭ, ɜ ɩɪɨɰɟɫɿ 
ɩɪɨɜɟɞɟɧɧɹ ɫɬɟɧɞɨɜɢɯ ɜɢɩɪɨɛɭɜɚɧɶ. 

Ⱦɚɧɢɣ ɫɩɨɫɿɛ ɞɚє ɡɚɝɚɥɶɧɭ ɨɰɿɧɤɭ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ 
ɝɿɞɪɚɜɥɿɱɧɨʀ ɬɪɚɧɫɦɿɫɿʀ ɿ ɧɟ ɞɨɡɜɨɥɹє ɜɢɹɜɢɬɢ, ɹɤɢɣ ɿɡ 
ɚɝɪɟɝɚɬɿɜ, ɧɚɫɨɫ ɚɛɨ ɦɨɬɨɪ ɦɚє ɡɛɿɥɶɲɟɧɿ ɨɛ’єɦɧɿ ɜɬɪɚɬɢ ɱɟɪɟɡ 
ɪɭɯɨɦɿ ɡ’єɞɧɚɧɧɹ ɞɟɬɚɥɟɣ ɤɚɱɚɸɱɢɯ ɜɭɡɥɿɜ. 

ȼ ɪɨɛɨɬɿ [11], ɚɜɬɨɪɢ ɪɟɤɨɦɟɧɞɭɸɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɝɿɞɪɚɜɥɿɱɧɟ ɨɩɪɟɫɭɜɚɧɧɹ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ, ɩɿɞɜɟɞɟɧɧɹɦ ɨɞɧɨɱɚɫɧɨ 
ɞɨ ɨɛɨɯ ɨɬɜɨɪɿɜ (ɨɬɜɿɪ ɦɚɝɿɫɬɪɚɥɿ ɜɢɫɨɤɨɝɨ ɿ ɨɬɜɿɪ ɦɚɝɿɫɬɪɚɥɿ 
ɧɢɡɶɤɨɝɨ ɬɢɫɤɭ) ɚɝɪɟɝɚɬɭ, ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɩɿɞ ɧɨɦɿɧɚɥɶɧɢɦ 
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ɬɢɫɤɨɦ, ɚ ɜɢɡɧɚɱɟɧɧɹ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɤɚɱɚɸɱɢɯ ɜɭɡɥɿɜ 
ɝɿɞɪɨɦɚɲɢɧ ɩɪɨɜɨɞɢɬɢ ɩɨ ɜɟɥɢɱɢɧɿ ɫɭɦɚɪɧɢɯ ɜɢɬɪɚɬ ɪɨɛɨɱɨʀ 
ɪɿɞɢɧɢ ɿɡ ɞɪɟɧɚɠɧɢɯ ɨɬɜɨɪɿɜ ɤɨɪɩɭɫɿɜ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ 
ɝɿɞɪɨɦɚɲɢɧ.  

ȼɿɞɫɭɬɧɿɫɬɶ ɞɪɟɧɚɠɧɨɝɨ ɬɢɫɤɭ ɜ ɤɨɪɩɭɫɿ ɝɿɞɪɨɚɝɪɟɝɚɬɭ, ɩɪɢ 
ɩɪɨɜɟɞɟɧɧɿ ɨɩɪɟɫɭɜɚɧɧɹ, ɧɟ ɡɚɛɟɡɩɟɱɭє ɪɨɡɬɚɲɭɜɚɧɧɹ ɩɨɜɟɪɯɨɧɶ 
ɬɟɪɬɹ ɨɫɧɨɜɧɢɯ ɞɟɬɚɥɟɣ ɪɭɯɨɦɢɯ ɡ’єɞɧɚɧɶ ɤɚɱɚɸɱɨɝɨ ɜɭɡɥɚ 
ɚɝɪɟɝɚɬɭ ɡɝɿɞɧɨ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɪɿɲɟɧɶ, ɹɤɿ ɩɟɪɟɜɿɪɹɸɬɶɫɹ ɜ 
ɦɨɦɟɧɬ ɩɨɞɚɧɧɹ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɩɿɞ ɧɨɦɿɧɚɥɶɧɢɦ ɬɢɫɤɨɦ, ɳɨ 
ɩɪɢɜɨɞɢɬɶ ɞɨ ɡɦɿɧɢ ɜɬɪɚɬ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɿ ɧɟ ɜɿɞɨɛɪɚɠɚє 
ɞɿɣɫɧɨʀ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɡɚɥɟɠɧɨɫɬɿ ɦɿɠ ɨɛ’єɦɧɢɦɢ ɜɢɬɪɚɬɚɦɢ ɿ 
ɬɟɯɧɿɱɧɢɦ ɫɬɚɧɨɦ ɫɬɪɭɤɬɭɪɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɟɬɚɥɟɣ ɪɭɯɨɦɢɯ 
ɡ’єɞɧɚɧɶ ɤɚɱɚɸɱɢɯ ɜɭɡɥɿɜ.  

ɉɪɨɜɟɞɟɧɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɤɚɡɭɸɬɶ, ɳɨ ɿɫɧɭɸɱɿ ɨɩɟɪɚɰɿʀ 
ɜɯɿɞɧɨɝɨ ɤɨɧɬɪɨɥɸ (ɚɛɨ ɩɟɪɟɞɪɟɦɨɧɬɧɨɝɨ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ) 
ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ, ɹɤɿ 
ɩɨɫɬɭɩɚɸɬɶ ɞɨ ɪɟɦɨɧɬɭ, ɹɜɥɹɸɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ ɟɮɟɤɬɢɜɧɢɦɢ, ɳɨ 
ɜɤɚɡɭє ɧɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ɪɨɡɪɨɛɤɢ ɟɮɟɤɬɢɜɧɨɝɨ ɦɟɬɨɞɭ ɜɯɿɞɧɨɝɨ 
ɤɨɧɬɪɨɥɸ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ.  

Ɇɟɬɨɸ ɪɨɛɨɬɢ є – ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɬɚ ɡɦɟɧɲɟɧɧɹ 
ɫɨɛɿɜɚɪɬɨɫɬɿ ɪɟɦɨɧɬɭ 

ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɚɝɪɟɝɚɬɿɜ ɝɿɞɪɚɜɥɿɱɧɢɯ ɬɪɚɧɫɦɿɫɿɣ 
ɦɨɛɿɥɶɧɢɯ ɦɚɲɢɧ ɪɨɡɪɨɛɥɟɧɧɹɦ ɦɟɬɨɞɭ ɜɯɿɞɧɨɝɨ ɤɨɧɬɪɨɥɸ ʀɯ 
ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɞɥɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ʀɯ ɪɟɦɨɧɬɭ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ 
ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ, ɳɨ ɧɚɞɯɨɞɹɬɶ ɜ ɪɟɦɨɧɬ, 
ɧɟɨɛɯɿɞɧɨ ɪɨɡɪɨɛɢɬɢ ɦɟɬɨɞɢɤɭ ɤɨɧɬɪɨɥɸ ɜɧɭɬɪɿɲɧɶɨʀ ʀɯ 
ɝɟɪɦɟɬɢɱɧɨɫɬɿ, ɱɟɪɟɡ ɜɢɹɜɥɟɧɧɹ ɤɿɥɶɤɿɫɧɨʀ ɨɰɿɧɤɢ ɨɛ’єɦɧɢɯ 
ɜɬɪɚɬ ɪɨɛɨɱɨʀ ɜ ɫɩɪɹɠɟɧɧɹɯ ɤɚɱɚɸɱɢɯ ɜɭɡɥɿɜ ɝɿɞɪɨɦɚɲɢɧ, ɬɚ 
ɜɢɡɧɚɱɢɬɢ ɫɬɚɬɢɫɬɢɱɧɭ ɨɰɿɧɤɭ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɜɭɡɥɿɜ, ɹɤɿ 
ɜɯɨɞɹɬɶ ɞɨ ɨɫɧɨɜɧɢɯ ɚɝɪɟɝɚɬɿɜ ɿ ɦɨɠɭɬɶ ɨɛɭɦɨɜɥɸɜɚɬɢ ɜɬɪɚɬɭ 
ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɝɿɞɪɚɜɥɿɱɧɨʀ ɬɪɚɧɫɦɿɫɿʀ. 

ȼɢɤɥɚɞɟɧɧɹ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. Ɋɨɡɪɨɛɤɚ ɦɟɬɨɞɭ ɜɯɿɞɧɨɝɨ 
ɤɨɧɬɪɨɥɸ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ  
(ɇɉ-90, Ɇɉ-90) ɝɿɞɪɨɫɬɚɬɢɱɧɨʀ ɬɪɚɧɫɦɿɫɿʀ ȽɋɌ-90, ɳɨ ɧɚɞɯɨɞɹɬɶ 
ɜ ɪɟɦɨɧɬ, ɮɨɪɦɭєɬɶɫɹ ɧɚ ɤɨɧɬɪɨɥɿ ʀɯ ɜɧɭɬɪɿɲɧɶɨʀ ɬɚ ɡɨɜɧɿɲɧɶɨʀ 
ɝɟɪɦɟɬɢɱɧɨɫɬɿ.  

ɉɟɪɲɨɱɟɪɝɨɜɨ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɡɨɜɧɿɲɧɹ ɝɟɪɦɟɬɢɱɧɿɫɬɶ 
ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ, ɬɚɤ ɹɤ ɩɨɫɥɿɞɭɸɱɿ ɨɩɟɪɚɰɿʀ ɚɥɝɨɪɢɬɦɭ, ɳɨ 
ɩɟɪɟɞɛɚɱɚɸɬɶ ɤɨɧɬɪɨɥɶ ɜɧɭɬɪɿɲɧɶɨʀ ɝɟɪɦɟɬɢɱɧɨɫɬɿ, ɧɟɦɨɠɥɢɜɿ 
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ɛɟɡ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɨɜɧɿɲɧɶɨʀ ɝɟɪɦɟɬɢɱɧɨɫɬɿ. Ȳʀ ɩɪɨɜɨɞɹɬɶ 
ɫɩɨɱɚɬɤɭ ɜɿɡɭɚɥɶɧɨ (ɤɨɧɬɪɨɥɶ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɬɨɪɰɟɜɨɝɨ 
ɭɳɿɥɶɧɟɧɧɹ ɧɚ ɧɚɹɜɧɿɫɬɶ ɱɿɬɤɨ ɜɢɪɚɠɟɧɢɯ ɞɟɮɟɤɬɿɜ), ɚ ɩɨɬɿɦ 
ɩɧɟɜɦɚɬɢɱɧɢɦ ɨɩɪɟɫɭɜɚɧɧɹɦ ɚɝɪɟɝɚɬɭ.  

ɉɿɫɥɹ ɩɟɪɟɜɿɪɤɢ ɡɨɜɧɿɲɧɶɨʀ ɝɟɪɦɟɬɢɱɧɨɫɬɿ, ɚɝɪɟɝɚɬɢ 
ɩɪɨɯɨɞɹɬɶ ɩɟɪɟɜɿɪɤɭ ɧɚ ɜɧɭɬɪɿɲɧɸ ɝɟɪɦɟɬɢɱɧɿɫɬɶ, ɹɤɚ 
ɯɚɪɚɤɬɟɪɢɡɭє ɮɭɧɤɰɿɨɧɚɥɶɧɭ ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ ɫɬɪɭɤɬɭɪɧɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɞɟɬɚɥɟɣ ɫɩɪɹɠɟɧɶ ɤɚɱɚɸɱɨɝɨ ɜɭɡɥɚ ɝɿɞɪɨɦɚɲɢɧɢ ɬɚ 
ɨɛ’єɦɧɢɦɢ ɜɬɪɚɬɚɦɢ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ 
ɩɪɚɰɟɡɞɚɬɧɢɣ ɫɬɚɧ ɝɿɞɪɚɜɥɿɱɧɨʀ ɬɪɚɧɫɦɿɫɿʀ ɿ ɨɛɭɦɨɜɥɸɸɬɶ 
ɪɟɫɭɪɫɧɭ ɜɿɞɦɨɜɭ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɤɨɧɬɪɨɥɸ ɜɧɭɬɪɿɲɧɶɨʀ ɝɟɪɦɟɬɢɱɧɨɫɬɿ 
ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ ɪɨɡɪɨɛɥɸєɬɶɫɹ ɤɨɧɫɬɪɭɤɰɿɹ ɫɬɟɧɞɭ, ɫɯɟɦɚ ɹɤɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ (ɪɢɫ. 1).   Ɋɢɫɭɧɨɤ 1 

Ƚɿɞɪɚɜɥɿɱɧɚ ɫɯɟɦɚ ɫɬɟɧɞɚ ɞɥɹ ɤɨɧɬɪɨɥɸ ɜɧɭɬɪɿɲɧɶɨʀ ɝɟɪɦɟɬɢɱɧɨɫɬɿ 
ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ: 1 – ɟɥɟɤɬɪɨɞɜɢɝɭɧ; 2 – ɨɫɧɨɜɧɢɣ 

ɧɚɫɨɫ; 3 – ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤ; 4 – ɡɚɩɨɛɿɠɧɢɣ ɤɥɚɩɚɧ ɦɚɝɿɫɬɪɚɥɿ ɜɢɫɨɤɨɝɨ 
ɬɢɫɤɭ; 5 – ɪɟɞɭɤɰɿɣɧɢɣ ɤɥɚɩɚɧ ɞɪɟɧɚɠɧɨʀ ɦɚɝɿɫɬɪɚɥɿ; 6 – ɡɜɨɪɨɬɧɿɣ ɤɥɚɩɚɧ 
ɞɪɟɧɚɠɧɨʀ ɦɚɝɿɫɬɪɚɥɿ; 7 – ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɣ ɝɿɞɪɨɚɝɪɟɝɚɬ, ɬɟɯɧɿɱɧɢɣ 
ɫɬɚɧ ɹɤɨɝɨ ɤɨɧɬɪɨɥɸєɬɶɫɹ; 8 – ɪɟɞɭɤɰɿɣɧɢɣ ɤɥɚɩɚɧ ɞɪɟɧɚɠɧɨʀ ɦɚɝɿɫɬɪɚɥɿ;  9 – ɥɿɱɢɥɶɧɢɤ ɪɿɞɢɧɢ; 10 – ɛɚɤ ɝɿɞɪɚɜɥɿɱɧɢɣ; 11 – ɦɚɧɨɦɟɬɪɢ;  12 – ɮɿɥɶɬɪ. 

Ⱥɜɬɨɪɫɶɤɚ ɪɨɡɪɨɛɤɚ. 



    GENERAL ENGINEERING AND MECHANICS 
473  This work is distributed under the terms of the Creative Commons Attribution-ShareAlike 4.0 International License (https://creativecommons.org/licenses/by-sa/4.0/). 

Proceedings of the 7th International Scientific and Practical Conference 
«Scientific Trends and Trends in the Context of Globalization»   (April 19-20, 2024).  
Umeå, Kingdom of Sweden   No 197 

ɋɬɟɧɞ ɩɪɚɰɸє ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. ȿɥɟɤɬɪɨɞɜɢɝɭɧ 1 ɩɪɢɜɨɞɢɬɶ 
ɜ ɞɿɸ ɨɫɧɨɜɧɢɣ ɧɚɫɨɫ 2, ɹɤɢɣ ɩɨɞɚє ɪɨɛɨɱɭ ɪɿɞɢɧɭ ɞɨ 
ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ 3. ɉɪɢ ɧɟɣɬɪɚɥɶɧɨɦɭ ɩɨɥɨɠɟɧɧɿ ɡɨɥɨɬɧɢɤɿɜ 
ɫɟɤɰɿɣ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ 3, ɪɨɛɨɱɚ ɪɿɞɢɧɚ ɡɥɢɜɚєɬɶɫɹ ɞɨ ɛɚɤɚ 
10. Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɚɝɪɟɝɚɬɭ 7 ɫɩɨɱɚɬɤɭ ɜɤɥɸɱɚɸɬɶ ɫɟɤɰɿɸ 
ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ 3.1, ɹɤɚ ɩɨɞɚє ɪɨɛɨɱɭ ɪɿɞɢɧɭ ɞɨ ɞɪɟɧɚɠɧɨʀ 
ɦɚɝɿɫɬɪɚɥɿ, ɬɢɫɤ ɜ ɹɤɿɣ ɨɛɦɟɠɭєɬɶɫɹ ɫɩɪɚɰɸɜɚɧɧɹɦ ɤɥɚɩɚɧɚ 5, 
ɹɤɢɣ ɜɿɞɪɟɝɭɥɶɨɜɚɧɨ ɧɚ ɬɢɫɤ 0,24 дɊ Мɉа= , ɩɪɢ ɰɶɨɦɭ, 
ɫɬɜɨɪɸєɬɶɫɹ ɡɚɦɤɧɭɬɢɣ ɤɨɧɬɭɪ ɞɪɟɧɚɠɧɨʀ ɦɚɝɿɫɬɪɚɥɿ, ɹɤɢɣ ɧɚ 
ɜɯɨɞɿ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɡɜɨɪɨɬɧɿɦ ɤɥɚɩɚɧɨɦ 6, ɚ ɧɚ ɜɢɯɨɞɿ 
ɪɟɞɭɤɰɿɣɧɢɦ ɤɥɚɩɚɧɨɦ 8, ɬɢɫɤ ɫɩɪɚɰɸɜɚɧɧɹ ɹɤɨɝɨ 0,357 ɪɊ Мɉа= . 
ɉɿɫɥɹ ɱɨɝɨ, ɜɤɥɸɱɚɸɬɶ ɞɪɭɝɭ ɫɟɤɰɿɸ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ 3.2, 
ɹɤɚ ɪɨɡɩɨɞɿɥɹє ɪɨɛɨɱɭ ɪɿɞɢɧɭ ɞɨ ɨɫɧɨɜɧɢɯ ɨɬɜɨɪɿɜ ɚɝɪɟɝɚɬɭ 7 
ɩɿɞ ɧɨɦɿɧɚɥɶɧɢɦ ɬɢɫɤɨɦ 21,0 ɧɊ Мɉа= , ɹɤɢɣ ɤɨɧɬɪɨɥɸєɬɶɫɹ 
ɦɚɧɨɦɟɬɪɨɦ 11. ɉɪɨɜɨɞɹɱɢ ɬɚɤɢɦ ɱɢɧɨɦ ɝɿɞɪɚɜɥɿɱɧɟ ɨɩɪɟɫɭɜɚɧɧɹ 
ɨɫɧɨɜɧɢɯ ɞɟɬɚɥɟɣ ɪɭɯɨɦɢɯ ɡ’єɞɧɚɧɶ ɤɚɱɚɸɱɨɝɨ ɜɭɡɥɚ ɚɝɪɟɝɚɬɭ, 
ɩɟɪɟɜɿɪɹєɬɶɫɹ ʀɯ ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɡɚ ɪɚɯɭɧɨɤ ɜɢɬɨɤɿɜ ɪɨɛɨɱɨʀ 
ɪɿɞɢɧɢ ɱɟɪɟɡ ɫɬɪɭɤɬɭɪɧɿ ɡɦɿɧɢ ɜ ɞɟɬɚɥɹɯ ɫɩɪɹɠɟɧɶ. ɇɚɹɜɧɿɫɬɶ 
ɜɢɬɨɤɿɜ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɞɨ ɤɨɪɩɭɫɭ ɝɿɞɪɨɚɝɪɟɝɚɬɭ ɩɪɢɜɨɞɢɬɶ ɞɨ 
ɡɪɨɫɬɚɧɧɹ ɬɢɫɤɭ ɜ ɞɪɟɧɚɠɧɿɣ ɦɚɝɿɫɬɪɚɥɿ ɿ ɫɩɪɚɰɸɜɚɧɧɹ 
ɪɟɞɭɤɰɿɣɧɨɝɨ ɤɥɚɩɚɧɚ 8. ȼɢɬɨɤɢ ɪɿɞɢɧɢ, ɱɟɪɟɡ ɪɟɞɭɤɰɿɣɧɢɣ 
ɤɥɚɩɚɧ 8, ɤɨɧɬɪɨɥɸɸɬɶɫɹ ɥɿɱɢɥɶɧɢɤɨɦ ɪɿɞɢɧɢ 9 ɿ ɜɤɚɡɭɸɬɶ ɧɚ 
ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɫɬɪɭɤɬɭɪɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɟɬɚɥɟɣ ɪɭɯɨɦɢɯ 
ɡ’єɞɧɚɧɶ ɤɚɱɚɸɱɨɝɨ ɜɭɡɥɚ ɚɝɪɟɝɚɬɭ, ɳɨ ɩɟɪɟɜɿɪɹєɬɶɫɹ ɿ 
ɡɥɢɜɚɸɬɶɫɹ ɞɨ ɛɚɤɭ 10. 

Ɋɟɡɭɥɶɬɚɬɢ ɜɯɿɞɧɨɝɨ ɤɨɧɬɪɨɥɸ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɚɤɫɿɚɥɶɧɨ-
ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ ɦɟɬɨɞɢɤɨɸ ʀɯ 
ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɿ ɧɚ (ɪɢɫ. 2).  

ȱɡ ɧɚɜɟɞɟɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɞɧɨ, ɳɨ ɛɥɢɡɶɤɨ 50 % ɚɝɪɟɝɚɬɿɜ 
ɦɚɸɬɶ ɫɭɦɚɪɧɿ ɜɢɬɪɚɬɢ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɦɟɧɲɿ ɜɿɞ 

3
225 Q ɫɦ ɫ= , 

ɹɤɿ ɜ ɪɨɛɨɬɿ [9] ɜɤɚɡɭɸɬɶɫɹ ɹɤ ɝɪɚɧɢɱɧɿ. 
ɇɚɞɯɨɞɠɟɧɧɹ ɬɚɤɢɯ ɝɿɞɪɨɦɚɲɢɧ ɞɨ ɫɟɪɜɿɫɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɡ 

ɦɟɬɨɸ ɜɿɞɧɨɜɥɟɧɧɹ ʀɯ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ, ɩɿɞɬɜɟɪɞɠɭє ɪɨɛɨɱɭ 
ɝɿɩɨɬɟɡɭ ɩɪɨ ɧɟ ɞɨɫɬɚɬɧɶɨ ɟɮɟɤɬɢɜɧɭ ɫɢɫɬɟɦɭ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ 
ɝɿɞɪɚɜɥɿɱɧɢɯ ɬɪɚɧɫɦɿɫɿɣ ɜ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɩɪɢ ɩɪɨɜɟɞɟɧɧɿ 
ɪɟɫɭɪɫɧɨɝɨ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɚɛɨ ɡɚɹɜɨɱɧɨɝɨ ɩɪɢ ɩɨɲɭɤɭ 
ɧɟɫɩɪɚɜɧɨɫɬɿ. 
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 Ɋɢɫɭɧɨɤ 2 
Ɋɨɡɩɨɞɿɥɟɧɧɹ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ ɜ ɜɿɞɫɨɬɤɚɯ ɡɚ ɨɛ’єɦɧɢɦɢ 

ɜɢɬɪɚɬɚɦɢ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɯɿɞɧɨɝɨ ɤɨɧɬɪɨɥɸ 
Ⱥɜɬɨɪɫɶɤɚ ɪɨɡɪɨɛɤɚ.  

Ⱦɟɬɚɥɶɧɢɣ ɚɧɚɥɿɡ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ, ɩɪɢ 
ɡɚɫɬɨɫɭɜɚɧɧɿ ɜɯɿɞɧɨɝɨ ɤɨɧɬɪɨɥɸ ɬɚɤɨɠ ɩɨɤɚɡɚɜ, ɳɨ ɜɬɪɚɬɚ 
ɩɪɚɰɟɡɞɚɬɧɨɝɨ ɫɬɚɧɭ ɚɝɪɟɝɚɬɿɜ ɬɪɚɧɫɦɿɫɿʀ ɬɚ ɧɚɞɯɨɞɠɟɧɧɹ ʀɯ ɞɨ 
ɪɟɦɨɧɬɭ ɨɛɭɦɨɜɥɸєɬɶɫɹ ɿɧɲɢɦɢ ɩɪɢɱɢɧɚɦɢ, ɞɨ ɹɤɢɯ ɦɨɠɧɚ 
ɜɿɞɧɟɫɬɢ: ɪɨɡɪɟɝɭɥɸɜɚɧɧɹ ɪɨɡɩɨɞɿɥɶɧɢɤɚ ɤɟɪɭɜɚɧɧɹ ɪɨɛɨɱɢɦ 
ɨɛ’єɦɨɦ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɝɿɞɪɨɧɚɫɨɫɚ; ɪɨɡɪɟɝɭɥɸɜɚɧɧɹ, 
ɡɧɨɲɟɧɧɹ ɪɨɛɨɱɢɯ ɟɥɟɦɟɧɬɿɜ ɤɥɚɩɚɧɧɨ-ɪɨɡɩɨɞɿɥɶɱɚɬɢɯ ɩɪɢɫɬɪɨʀɜ; 
ɡɧɢɠɟɧɧɹ ɩɨɞɚɱɿ ɧɚɫɨɫɚ ɩɿɞɠɢɜɥɟɧɧɹ. Ʉɿɥɶɤɿɫɧɚ ɨɰɿɧɤɚ 
ɪɨɡɩɨɞɿɥɟɧɧɹ ɜɿɞɦɨɜ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ ɡɚ ɞɚɧɢɦɢ ɩɪɢɱɢɧɚɦɢ 
ɧɚɜɨɞɢɬɶɫɹ ɧɚ ɪɢɫ. 3. 

Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɜɯɿɞɧɨɝɨ ɤɨɧɬɪɨɥɸ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ 
ɝɿɞɪɨɦɚɲɢɧ, ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɧɚ (ɪɢɫ. 3), ɩɨɤɚɡɭє, ɳɨ ɛɥɢɡɶɤɨ 30 
% ɚɝɪɟɝɚɬɿɜ ɩɨɬɪɚɩɥɹɸɬɶ ɜ ɪɟɦɨɧɬ ɱɟɪɟɡ ɩɪɢɱɢɧɢ, ɹɤɿ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɬɪɚɬɨɸ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɫɤɥɚɞɨɜɢɯ ɚɤɫɿɚɥɶɧɨ-
ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ: ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤ ɤɟɪɭɜɚɧɧɹ ɪɨɛɨɱɢɦ 
ɨɛ’єɦɨɦ ɝɿɞɪɨɧɚɫɨɫɚ; ɤɥɚɩɚɧɧɚ ɤɨɪɨɛɤɚ; ɧɚɫɨɫ ɩɿɞɠɢɜɥɟɧɧɹ. 

ɉɪɨɜɟɞɟɧɧɹ ɜɯɿɞɧɨɝɨ ɤɨɧɬɪɨɥɸ, ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɬɟɯɧɿɱɧɨɝɨ 
ɫɬɚɧɭ ɜɢɳɟ ɧɚɜɟɞɟɧɢɯ ɜɭɡɥɿɜ, ɩɨɬɪɟɛɭє ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɤɪɟɦɢɯ 
ɬɟɯɧɨɥɨɝɿɣ ɞɥɹ ɤɨɠɧɨɝɨ ɨɛ’єɤɬɭ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ. ȼ ɭɦɨɜɚɯ 
ɫɟɪɜɿɫɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɞɚɧɿ ɬɟɯɧɨɥɨɝɿʀ ɪɨɡɪɨɛɥɸɸɬɶɫɹ ɡ 
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ɜɪɚɯɭɜɚɧɧɹɦ ɦɨɠɥɢɜɨɫɬɿ ɞɟɦɨɧɬɚɠɭ ɜɭɡɥɚ ɡ ɨɫɧɨɜɧɨɝɨ ɚɝɪɟɝɚɬɭ, 
ɳɨ ɞɨɡɜɨɥɹє ɪɟɚɥɿɡɭɜɚɬɢ ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɿ ɦɟɬɨɞɢ ʀɯ 
ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɦɟɬɨɞɚɦɢ, ɳɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜ 
ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ.  

 Ɋɢɫɭɧɨɤ 3 
Ɋɨɡɩɨɞɿɥɟɧɧɹ ɜɿɞɦɨɜ ɝɿɞɪɚɜɥɿɱɧɢɯ ɚɝɪɟɝɚɬɿɜ ɜ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ʀɯ ɩɪɢɱɢɧ 

Ⱥɜɬɨɪɫɶɤɚ ɪɨɡɪɨɛɤɚ.  
ȼɩɪɨɜɚɞɠɟɧɧɹ ɜ ɡɚɝɚɥɶɧɨɦɭ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɪɨɰɟɫɿ ɪɟɦɨɧɬɭ 

ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ ɨɩɟɪɚɰɿɣ ɜɯɿɞɧɨɝɨ ɤɨɧɬɪɨɥɸ 
ɞɨɡɜɨɥɹє ɜɿɞɧɨɜɢɬɢ ɩɪɚɰɟɡɞɚɬɧɢɣ ɫɬɚɧ ɚɝɪɟɝɚɬɿɜ, ɹɤɿ ɩɨɬɪɚɩɢɥɢ 
ɞɨ ɪɟɦɨɧɬɭ ɡ ɧɟɡɧɚɱɧɢɦɢ ɨɛ’єɦɧɢɦɢ ɜɬɪɚɬɚɦɢ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ, 
ɜɢɤɨɧɚɧɧɹɦ ɤɨɧɬɪɨɥɶɧɨ-ɪɟɝɭɥɸɜɚɥɶɧɢɯ ɨɩɟɪɚɰɿɣ ɞɥɹ ɤɥɚɩɚɧɧɨ-
ɪɨɡɩɨɞɿɥɶɱɚɬɢɯ ɩɪɢɫɬɪɨʀɜ, ɤɿɥɶɤɿɫɬɶ ɹɤɢɯ ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 21 %, ɚɛɨ ɩɪɨɜɟɞɟɧɧɹɦ ɡɚɦɿɧɢ ɧɚɫɨɫɿɜ ɩɿɞɠɢɜɥɟɧɧɹ, ɳɨ ɞɨɫɹɝɥɢ 
ɝɪɚɧɢɱɧɨɝɨ ɫɬɚɧɭ, ɭɧɢɤɚɸɱɢ ɬɚɤɢɦ ɱɢɧɨɦ ɧɟ ɨɛʉɪɭɧɬɨɜɚɧɢɯ 
ɪɨɡɛɢɪɚɧɶ ɤɚɱɚɸɱɢɯ ɜɭɡɥɿɜ ɨɫɧɨɜɧɢɯ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ. 

ȼɢɫɧɨɜɤɢ. Ɋɨɡɪɨɛɥɟɧɧɹ ɟɮɟɤɬɢɜɧɨɝɨ ɦɟɬɨɞɭ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ 
ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɞɟɬɚɥɟɣ ɫɩɪɹɠɟɧɶ ɤɚɱɚɸɱɢɯ ɜɭɡɥɿɜ ɚɤɫɿɚɥɶɧɨ-
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ɪɨɡɪɟɝɭɥɸɜɚɧɧɹ ɪɨɡɩɨɞɿɥɶɧɢɤɚ ɤɟɪɭɜɚɧɧɹ ɪɨɛɨɱɢɦ 
ɨɛ’єɦɨɦ ɝɿɞɪɨɧɚɫɨɫɚ;
ɪɨɡɪɟɝɭɥɸɜɚɧɧɹ, ɡɧɨɲɟɧɧɹ ɪɨɛɨɱɢɯ ɟɥɟɦɟɧɬɿɜ 
ɤɥɚɩɚɧɧɨ-ɪɨɡɩɨɞɿɥɶɱɚɫɬɢɯ ɩɪɢɫɬɪɨʀɜ;
ɡɧɢɠɟɧɧɹ ɩɨɞɚɱɿ ɧɚɫɨɫɚ ɩɿɞɠɢɜɥɟɧɧɹ ɞɨ ɝɪɚɧɢɱɧɨɝɨ 
ɡɧɚɱɟɧɧɹ.
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ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ, ɜ ɨɩɟɪɚɰɿɹɯ ɜɯɿɞɧɨɝɨ ɤɨɧɬɪɨɥɸ 
ɡɚɝɚɥɶɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ʀɯ ɪɟɦɨɧɬɭ, ɮɨɪɦɭєɬɶɫɹ ɧɚ 
ɨɫɧɨɜɿ ɤɨɧɬɪɨɥɸ ʀɯ ɜɧɭɬɪɿɲɧɶɨʀ ɝɟɪɦɟɬɢɱɧɨɫɬɿ ɡ ɩɨɩɟɪɟɞɧɶɨɸ 
ɩɨɞɚɱɟɸ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɞɨ ɞɪɟɧɚɠɧɨɝɨ ɨɬɜɨɪɭ ɤɨɪɩɭɫɭ ɚɝɪɟɝɚɬɭ 
ɩɿɞ ɬɢɫɤɨɦ ɜ ɿɧɬɟɪɜɚɥɿ 0,24…0,357 Ɇɉɚ.  

ɋɬɜɨɪɟɧɧɹ ɞɪɟɧɚɠɧɨɝɨ ɬɢɫɤɭ ɜ ɤɨɪɩɭɫɿ ɝɿɞɪɨɚɝɪɟɝɚɬɭ 
ɡɚɛɟɡɩɟɱɭє ɧɟɨɛɯɿɞɧɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɩɨɜɟɪɯɨɧɶ ɬɟɪɬɹ ɨɫɧɨɜɧɢɯ 
ɞɟɬɚɥɟɣ ɪɭɯɨɦɢɯ ɡ’єɞɧɚɧɶ ɤɚɱɚɸɱɨɝɨ ɜɭɡɥɚ ɝɿɞɪɨɦɚɲɢɧɢ, ɜ 
ɦɨɦɟɧɬ ɩɨɞɚɧɧɹ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɩɿɞ ɧɨɦɿɧɚɥɶɧɢɦ ɬɢɫɤɨɦ, ɳɨ ɞɚє 
ɦɨɠɥɢɜɿɫɬɶ ɛɿɥɶɲ ɬɨɱɧɿɲɟ ɜɢɹɜɢɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɭ ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ 
ɨɛ’єɦɧɢɦɢ ɜɢɬɪɚɬɚɦɢ ɿ ɬɟɯɧɿɱɧɢɦ ɫɬɚɧɨɦ ɫɬɪɭɤɬɭɪɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 
ɞɟɬɚɥɟɣ ɪɭɯɨɦɢɯ ɡ’єɞɧɚɧɶ ɤɚɱɚɸɱɢɯ ɜɭɡɥɿɜ. 

ȼɯɿɞɧɢɣ ɤɨɧɬɪɨɥɶ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɪɟɦɨɧɬɧɨɝɨ ɮɨɧɞɭ 
ɚɝɪɟɝɚɬɿɜ ɝɿɞɪɚɜɥɿɱɧɨʀ ɬɪɚɧɫɦɿɫɿʀ ȽɋɌ-90 ɩɨɤɚɡɚɜ, ɳɨ ɛɥɢɡɶɤɨ 
50 % ɚɝɪɟɝɚɬɿɜ ɦɚɸɬɶ ɨɛ’єɦɧɿ ɜɬɪɚɬɢ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ, ɹɤɿ ɧɟ 
ɞɨɫɹɝɥɢ ɝɪɚɧɢɱɧɨɝɨ ɡɧɚɱɟɧɧɹ, ɳɨ ɩɨɹɫɧɸєɬɶɫɹ ɧɟ ɞɨɫɬɚɬɧɶɨ 
ɟɮɟɤɬɢɜɧɨɸ ɫɢɫɬɟɦɨɸ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɝɿɞɪɚɜɥɿɱɧɢɯ ɬɪɚɧɫɦɿɫɿɣ ɜ 
ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ. 

Ɋɟɚɥɿɡɚɰɿɹ ɦɟɬɨɞɭ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ 
ɚɝɪɟɝɚɬɿɜ ɝɿɞɪɚɜɥɿɱɧɢɦ ɨɩɪɟɫɭɜɚɧɧɹɦ ɞɨɡɜɨɥɹє ɜɿɞɧɨɜɢɬɢ 
ɩɪɚɰɟɡɞɚɬɧɢɣ ɫɬɚɧ ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɢɯ ɝɿɞɪɨɦɚɲɢɧ, ɹɤɿ 
ɩɨɬɪɚɩɢɥɢ ɞɨ ɪɟɦɨɧɬɭ ɡ ɧɟɡɧɚɱɧɢɦɢ ɨɛ’єɦɧɢɦɢ ɜɬɪɚɬɚɦɢ ɪɨɛɨɱɨʀ 
ɪɿɞɢɧɢ, ɩɪɨɜɟɞɟɧɧɹɦ ɤɨɧɬɪɨɥɶɧɨ-ɪɟɝɭɥɸɜɚɥɶɧɢɯ ɨɩɟɪɚɰɿɣ ɞɥɹ 
ɤɥɚɩɚɧɧɨ-ɪɨɡɩɨɞɿɥɶɱɚɬɢɯ ɩɪɢɫɬɪɨʀɜ ɚɛɨ ʀɯ ɡɚɦɿɧɨɸ, ɳɨ ɡɧɚɱɧɨ 
ɡɦɟɧɲɢɬɶ ɫɨɛɿɜɚɪɬɿɫɬɶ ɪɟɦɨɧɬɭ ɚɝɪɟɝɚɬɿɜ ɬɪɚɧɫɦɿɫɿʀ ɜ ɰɿɥɨɦɭ.  References: [1] Ⱦɦɢɬɪɿɜ ȼ. Ɍ. Ɉɛ’єɦɧɿ ɝɿɞɪɨɩɪɢɜɨɞɢ. Ȼɭɞɨɜɚ ɣ ɨɫɨɛɥɢɜɨɫɬɿ 

ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ. ɇɚɜɱɚɥɶɧɢɣ ɩɨɫɿɛɧɢɤ [Ɍɟɤɫɬ] / ȼ. Ɍ. Ⱦɦɢɬɪɿɜ,  
Ɂ. Ɂ. ȼɚɧɬɭɯ, ȱ. ȼ. Ⱦɦɢɬɪɿɜ. – Ʉɢʀɜ: ȼɢɞɚɜɧɢɱɢɣ ɞɿɦ «Ʉɨɧɞɨɪ», 2020. 
– 184 ɫ. [2] Ɇɟɥɶɹɧɰɨɜ ɉ. Ɍ. Ɉɩɵɬ ɪɟɦɨɧɬɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ȽɋɌ-90 ɧɚ ɪɟɦɨɧɬɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ [Ɍɟɤɫɬ] / ɉ. Ɍ. Ɇɟɥɶɹɧɰɨɜ, Ȼ. Ƚ. ɏɚɪɱɟɧɤɨ, ɂ. Ƚ. Ƚɨɥɭɛɟɜ. 
– Ɇ.: Ƚɨɫɚɝɪɨɩɪɨɦ ɋɋɋɊ. ȺɝɪɨɇɂɂɌɗɂɂɌɈ, 1989. – 42 ɫ. [3] Kassem, S. A. Effect of port plate silencing grooves on performance of swash plate axial piston pumps [Text] / S. A. Kassem, M. K. Bahr // Current Advances in Mechanical Design and Production, Proc. of 7th MDP Conf., Cairo Pergamon press, 2000. – P. 139–148. doi: http://dx.doi.org/10.1016/b978-008043711-8/50015-5. [4] Bergada, J. M. Pressure, flow, force and torque between the barrel and port plate in axial piston pump [Text] / J. M. Bergada, J. Watton, S. Kumar // ASME Journal of Dynamic System, Measurement and control. 
– 2008. – Vol. 130, Issue 1. – P. 011011-1/16. doi: 



    GENERAL ENGINEERING AND MECHANICS 
477  This work is distributed under the terms of the Creative Commons Attribution-ShareAlike 4.0 International License (https://creativecommons.org/licenses/by-sa/4.0/). 

Proceedings of the 7th International Scientific and Practical Conference 
«Scientific Trends and Trends in the Context of Globalization»   (April 19-20, 2024).  
Umeå, Kingdom of Sweden   No 197 http://dx.doi.org/10.1115/1.2807183. [5] Hong, Y. S. Improvement of the low-speed friction characteristics of a hydraulic piston pump by PVD-coating of TiN [Text] / Y. S. Hong, S. Y. Lee, S. H. Kim, H. S. Lim // Journal of Mechanical Science and Technology. – 2006. – Vol. 20, Issue 3. – P. 358–365. doi: http://dx.doi.org/10.1007/bf02917518. [6] Ivantysynova, M. An Investigation into Micro – and Macrogeometric Design of Piston [Text] / M. Ivantysynova, R. Lasaar // Cylinder Assembly of Swash plate machines. Inte. [7] ɒɩɨɪɬ ȼ. ɘ. ȼɢɡɧɚɱɟɧɧɹ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɚɝɪɟɝɚɬɿɜ ɝɿɞɪɚɜɥɿɱɧɨʀ 

ɬɪɚɧɫɦɿɫɿʀ ɬɟɪɦɨɞɢɧɚɦɿɱɧɢɦ ɦɟɬɨɞɨɦ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ / ȼ. ɘ. ɒɩɨɪɬ,  
ɉ. Ɍ. Ɇɟɥɶɹɧɰɨɜ // Zbior artykulow naukowych. «Inzynieria i technologia. Osiagniecia naukowe, rozwoj, propozicje na rok 2015». – Warszawa, 2015 – S. 36-40. [8] Ⱦɦɢɬɪɟɧɤɨ Ɉ. ȼ. Ɍɟɯɧɨɥɨɝɿɹ ɩɿɞɜɢɳɟɧɧɹ ɞɨɜɝɨɜɿɱɧɨɫɬɿ ɚɤɫɿɚɥɶɧɨ-
ɩɨɪɲɧɟɜɢɯ ɚɝɪɟɝɚɬɿɜ ɨɛ’єɦɧɨɝɨ ɝɿɞɪɨɩɪɢɜɨɞɭ / Ɉ. ȼ. Ⱦɦɢɬɪɟɧɤɨ,  
ɉ. Ɍ. Ɇɟɥɶɹɧɰɨɜ // Zbior artykulow naukowych. «Inzynieria i 
technologia. Osiagniecia naukowe, rozwoj, propozicje na rok 2015». – Warszawa, 2015 – S. 47-50. [9] Ɏɨɪɨɳɭɤ ȼ. ȼ. ȼɩɥɢɜ ɫɭɦɚɪɧɢɯ ɨɛ’єɦɧɢɯ ɜɬɪɚɬ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɧɚ 
ɪɨɛɨɬɨɡɞɚɬɧɿɫɬɶ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɩɪɢɜɨɞɭ ɬɪɚɧɫɦɿɫɿʀ / ȼ. ȼ. Ɏɨɪɨɳɭɤ,  
ɉ. Ɍ. Ɇɟɥɶɹɧɰɨɜ // Zbior artykulow naukowych. «Inzynieria i 
technologia. Osiagniecia naukowe, rozwoj, propozicje na rok 2015». – Warszawa, 2015 – S. 67-71. [10] Ⱥɝɪɟɝɚɬɵ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ. Ɍɟɯɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɧɚ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ [Ɍɟɤɫɬ] / - Ɇ.: ȽɈɋɇɂɌɂ, 1981 –  
160 ɫ. [11] Ⱥɱɤɚɫɨɜ Ʉ. Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɧɚɱɢɧɚɸɳɟɝɨ ɫɥɟɫɚɪɹ: Ɋɟɦɨɧɬ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɩɪɢɛɨɪɨɜ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɢ ɝɢɞɪɨɫɢɫɬɟɦɵ ɬɪɚɤɬɨɪɨɜ, ɚɜɬɨɦɨɛɢɥɟɣ, 
ɤɨɦɛɚɣɧɨɜ – 2-ɟ ɢɡɞ. ɩɟɪɟɪ. ɢ ɞɨɩ. [Ɍɟɤɫɬ] / Ʉ. Ⱥ. Ⱥɱɤɚɫɨɜ,  
ȼ. ɉ. ȼɟɝɟɪɚ – Ɇ.: Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1987. – 352 ɫ.  


