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ɈɉɌɂɆȱɁȺɐȱə ɉɊɈɐȿɋɍ ɇȺȼɑȺɇɇə ɋɌɍȾȿɇɌȱȼ ɉȱȾ ɑȺɋ 

ɉɊɈȿɄɌɍȼȺɇɇə ɎɍɇȾȺɆȿɇɌȱȼ ȻɍȾȱȼȿɅɖ ȱ ɋɉɈɊɍȾ 
ɆІɋɘɊȺ Ʌɿɞ. ȼ.1*, ɫɬɭɞ., 
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2*  Ʉɢʀɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ, ɉɨɜɿɬɪɨɮɥɨɬɫɶɤɢɣ ɩɪ., 31, 03680, Ʉɢʀɜ, ɍɤɪɚʀɧɚ, 
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3* Ʉɚɮɟɞɪɚ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɩɪɨɟɤɬɭɜɚɧɧɹ ɿ ɩɪɢɤɥɚɞɧɨʀ ɦɚɬɟɦɚɬɢɤɢ, Ʉɢʀɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 
ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ, ɉɨɜɿɬɪɨɮɥɨɬɫɶɤɢɣ ɩɪ., 31, 03680, Ʉɢʀɜ, ɍɤɪɚʀɧɚ, ɬɟɥ. +38 (066) 363-07-26,  

e-mail: nata.poltorachenko@gmail.com, ORCID ID 

Ⱥɧɨɬɚɰіɹ. ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɫɜɿɬɨɜɨʀ ɫɬɚɬɢɫɬɢɤɢ, ɩɨɧɚɞ 75 % ɭɫɿɯ ɩɨɪɭɲɟɧɶ 
ɧɨɪɦɚɥɶɧɢɯ ɭɦɨɜ ɟɤɫɩɥɭɚɬɚɰɿʀ ɛɭɞɿɜɟɥɶ ɿ ɫɩɨɪɭɞ ɜɿɞɛɭɜɚєɬɶɫɹ ɱɟɪɟɡ ɧɟɞɨɥɿɤɢ ɩɿɞ ɱɚɫ ɩɪɨɟɤɬɭɜɚɧɧɹ, ɛɭɞɿɜɧɢɰɬɜɚ 
ɣ ɟɤɫɩɥɭɚɬɚɰɿʀ ɨɫɧɨɜ ɬɚ ɮɭɧɞɚɦɟɧɬɿɜ Д1Ж. ȼɢɬɪɚɬɢ ɧɚ ɭɫɭɧɟɧɧɹ ɰɢɯ ɧɟɝɚɬɢɜɧɢɯ ɹɜɢɳ ɦɨɠɥɢɜɨ ɩɨɪɿɜɧɹɬɢ ɥɢɲɟ ɡ 
ɩɨɱɚɬɤɨɜɨɸ ɜɚɪɬɿɫɬɸ ɛɭɞɿɜɧɢɰɬɜɚ, ɳɨ ɝɨɜɨɪɢɬɶ ɩɪɨ ɚɤɬɭɚɥɶɧɿɫɬɶ ɜɢɤɥɚɞɚɧɧɹ ɞɢɫɰɢɩɥɿɧ, ɩɨɜ’ɹɡɚɧɢɯ ɿɡ 
ɩɪɨɟɤɬɭɜɚɧɧɹɦ ɮɭɧɞɚɦɟɧɬɿɜ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, ɩɿɞɜɢɳɭɸɬɶɫɹ ɜɢɦɨɝɢ ɞɨ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ, ɡɛɿɥɶɲɭєɬɶɫɹ ɨɛɫɹɝ 
ɿɧɮɨɪɦɚɰɿʀ, ɹɤɭ ɬɪɟɛɚ ɡɚɫɜɨɸɜɚɬɢ ɜ ɭɦɨɜɚɯ ɧɟɡɦɿɧɧɢɯ ɫɬɪɨɤɿɜ ɧɚɜɱɚɧɧɹ, ɳɨ ɪɨɛɢɬɶ ɚɤɬɭɚɥɶɧɨɸ ɨɩɬɢɦɿɡɚɰɿɸ 
ɩɪɨɰɟɫɭ ɜɢɜɱɟɧɧɹ ɰɢɯ ɞɢɫɰɢɩɥɿɧ. Ɇɟɬɚ ɫɬɚɬɬі - ɩɪɟɞɫɬɚɜɥɟɧɧɹ  ɩɪɨɝɪɚɦɧɨɝɨ ɤɨɦɩɥɟɤɫɭ, ɳɨ ɞɨɡɜɨɥɹє 
ɩɨɥɟɝɲɢɬɢ ɿ ɩɪɢɫɤɨɪɢɬɢ ɪɨɡɪɚɯɭɧɨɤ ɬɚ ɩɟɪɟɜɿɪɤɭ ɩɚɪɚɦɟɬɪɿɜ ɮɭɧɞɚɦɟɧɬɿɜ ɬɚ ɨɫɧɨɜ ɭ ɩɪɨɰɟɫɿ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɛɭɞɿɜɟɥɶ ɬɚ ɫɩɨɪɭɞ. ɉɪɨɝɪɚɦɧɢɣ ɩɪɨɞɭɤɬ ɨɮɨɪɦɥɟɧɢɣ ɭ ɜɢɝɥɹɞɿ ɧɚɜɱɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɭ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɹɤ 
ɞɨɩɨɦɨɝɬɢ ɫɬɭɞɟɧɬɭ ɜ ɪɨɡɪɚɯɭɧɤɚɯ ɿɡ ɪɿɡɧɢɦ ɪɿɜɧɟɦ ɫɤɥɚɞɧɨɫɬɿ, ɬɚɤ ɿ ɩɟɪɟɜɿɪɢɬɢ ɣɨɝɨ ɡɧɚɧɧɹ. ȼɢɫɧɨɜɨɤ. 
ɋɬɜɨɪɟɧɨ ɩɪɨɝɪɚɦɧɢɣ ɤɨɦɩɥɟɤɫ, ɹɤɢɣ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɩɪɨɝɪɚɦɢ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɨɫɧɨɜ, ɩɪɨɝɪɚɦɢ ɞɥɹ 
ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɮɭɧɞɚɦɟɧɬɿɜ, ɛɚɡɢ ɞɚɧɢɯ. ɉɿɞɬɜɟɪɞɠɟɧɨ ɫɬɚɛɿɥɶɧɭ ɪɨɛɨɬɭ ɧɚɜɱɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɭ 
(ɩɪɨɝɪɚɦɢ), ɩɪɨɜɟɞɟɧɨ ɡɚɯɨɞɢ ɡ ɬɟɫɬɭɜɚɧɧɹ ɩɪɨɝɪɚɦɢ, ɳɨ ɞɨɩɨɦɨɝɥɢ ɡɪɨɛɢɬɢ ʀʀ ɫɬɚɛɿɥɶɧɨɸ. ɇɚɜɱɚɥɶɧɢɣ 
ɤɨɦɩɥɟɤɫ ɪɨɡɪɨɛɥɟɧɨ ɥɢɲɟ ɞɥɹ ɮɭɧɞɚɦɟɧɬɿɜ ɧɟɝɥɢɛɨɤɨɝɨ ɡɚɤɥɚɞɚɧɧɹ, ɬɨɦɭ ɪɨɛɨɬɭ ɛɭɞɟ ɩɪɨɞɨɜɠɟɧɨ. 

Ʉɥɸɱɨɜі ɫɥɨɜɚ: ɧɚɜɱɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫ, ɮɭɧɞɚɦɟɧɬɢ ɧɟɝɥɢɛɨɤɨɝɨ ɡɚɤɥɚɞɚɧɧɹ, ɩɚɪɚɦɟɬɪɢ ґɪɭɧɬɿɜ 

ɈɉɌɂɆɂɁȺɐɂə ɉɊɈɐȿɋɋȺ ɈȻɍɑȿɇɂə ɋɌɍȾȿɇɌɈȼ ɉɊɂ 

ɉɊɈȿɄɌɂɊɈȼȺɇɂɂ ɎɍɇȾȺɆȿɇɌɈȼ ɁȾȺɇɂɃ ɂ ɋɈɈɊɍɀȿɇɂɃ 
ɆɂɋɘɊȺ Ʌɢɞ. ȼ.1*

, ɫɬɭɞ., 
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ɉɈɅɌɈɊȺɑȿɇɄɈ ɇ. ɂ.3*

, ɤ. ɬ. ɧ., ɞɨɰ. 
1 * Ʉɢɟɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ, ȼɨɡɞɭɯɨɮɥɨɬɫɤɢɣ ɩɪ., 31, 03680, Ʉɢɟɜ, ɍɤɪɚɢɧɚ, 
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3 * Ʉɚɮɟɞɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɢɤɥɚɞɧɨɣ ɦɚɬɟɦɚɬɢɤɢ, Ʉɢɟɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ, ȼɨɡɞɭɯɨɮɥɨɬɫɤɢɣ ɩɪ., 31, 03680, Ʉɢɟɜ, ɍɤɪɚɢɧɚ, ɬɟɥ. +38 (066) 363-07-26,  
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Ⱥɧɧɨɬɚɰɢɹ. ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ. ɋɨɝɥɚɫɧɨ ɦɢɪɨɜɨɣ ɫɬɚɬɢɫɬɢɤɟ, ɛɨɥɟɟ 75 % ɜɫɟɯ ɧɚɪɭɲɟɧɢɣ 
ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɤɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɧɨɜɚɧɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ Д1Ж. Ɋɚɫɯɨɞɵ ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɷɬɢɯ ɧɟɝɚɬɢɜɧɵɯ ɹɜɥɟɧɢɣ 

ɜɨɡɦɨɠɧɨ ɫɪɚɜɧɢɬɶ ɬɨɥɶɤɨ ɫ ɧɚɱɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɶɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɷɬɨ ɝɨɜɨɪɢɬ ɨɛ ɚɤɬɭɚɥɶɧɨɫɬɢ ɩɪɟɩɨɞɚɜɚɧɢɹ 
ɞɢɫɰɢɩɥɢɧ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ ɮɭɧɞɚɦɟɧɬɨɜ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɨɜɵɲɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɡɧɚɧɢɹɦ 
ɫɬɭɞɟɧɬɨɜ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɛɴɟɦ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɭɸ ɧɭɠɧɨ ɭɫɜɚɢɜɚɬɶ ɩɪɢ ɧɟɢɡɦɟɧɧɵɯ ɫɪɨɤɚɯ ɨɛɭɱɟɧɢɹ, ɱɬɨ 
ɞɟɥɚɟɬ ɚɤɬɭɚɥɶɧɵɦ ɨɩɬɢɦɢɡɚɰɢɸ ɩɪɨɰɟɫɫɚ ɢɡɭɱɟɧɢɹ ɷɬɢɯ ɞɢɫɰɢɩɥɢɧ. Цɟɥɶ ɫɬɚɬɶɢ - ɩɪɟɞɫɬɚɜɥɟɧɢɟ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɨɛɥɟɝɱɢɬɶ ɢ ɭɫɤɨɪɢɬɶ ɪɚɫɱɟɬ ɢ ɩɪɨɜɟɪɤɭ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɨɫɧɨɜɚɧɢɣ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɨɮɨɪɦɥɟɧ ɜ ɜɢɞɟ ɭɱɟɛɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɤɚɤ ɩɨɦɨɱɶ ɫɬɭɞɟɧɬɭ ɩɪɢ ɪɚɫɱɟɬɚɯ ɫ ɪɚɡɧɵɦ ɭɪɨɜɧɟɦ ɫɥɨɠɧɨɫɬɢ, ɬɚɤ ɢ ɩɪɨɜɟɪɢɬɶ 
ɟɝɨ ɡɧɚɧɢɹ. ȼɵɜɨɞ. ɋɨɡɞɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ 
ɨɫɧɨɜ, ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɞɚɦɟɧɬɨɜ, ɛɚɡɵ ɞɚɧɧɵɯ. ɉɨɞɬɜɟɪɠɞɟɧɚ ɫɬɚɛɢɥɶɧɚɹ ɪɚɛɨɬɚ 
ɭɱɟɛɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɩɪɨɝɪɚɦɦɵ), ɩɪɨɜɟɞɟɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɫɬɢɪɨɜɚɧɢɸ ɩɪɨɝɪɚɦɦɵ ɩɨɦɨɝɥɢ ɫɞɟɥɚɬɶ ɟɟ 
ɫɬɚɛɢɥɶɧɨɣ. ɍɱɟɛɧɵɣ ɤɨɦɩɥɟɤɫ ɪɚɡɪɚɛɨɬɚɧ ɬɨɥɶɤɨ ɞɥɹ ɮɭɧɞɚɦɟɧɬɨɜ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ, ɩɨɷɬɨɦɭ ɪɚɛɨɬɚ ɛɭɞɟɬ 
ɩɪɨɞɨɥɠɟɧɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɭɱɟɛɧɵɣ ɤɨɦɩɥɟɤɫ, ɮɭɧɞɚɦɟɧɬɵ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ, ɩɚɪɚɦɟɬɪɵ ɩɨɱɜ 
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Summary. Raising of problem. According to world statistics, more than 75 % of all violations of the normal 

operation of buildings and structures is due to deficiencies in the design, construction and operation of bases and 

foundations [1]. The costs to eliminate these negative effects can be compared only with the initial cost of construction, 

it speaks about the relevance of teaching subjects related to the design of foundations. On the other hand increased 

demands on the students' knowledge, raises the amount of information that needs to absorb at constant periods of 

instruction, which makes the current process optimization study of these disciplines. Purpose. The aim of the article is 

to present the software package that allows to facilitate and accelerate the calculation and check the parameters of 

foundations and bases for the design of buildings and structures. The software product is designed as an educational 

complex, which allows the student to help with the calculations in different levels of difficulty and test his knowledge. 

Conclusion. The program complex, which consists of a program for dimensioning the foundations, the program for 

calculating the parameters of the bases, of the database. It is confirmed stable operation of the school complex (the 

program), measures were taken to test the program, helped to make it stable. The training complex is designed only for 

shallow foundations, so the work will be continued.  

Keywords: educational complex, shallow foundation laying, soil parameters 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ 
ɫɜɿɬɨɜɨʀ ɫɬɚɬɢɫɬɢɤɢ, ɩɨɧɚɞ 75 % ɭɫɿɯ 
ɩɨɪɭɲɟɧɶ ɧɨɪɦɚɥɶɧɢɯ ɭɦɨɜ ɟɤɫɩɥɭɚɬɚɰɿʀ 
ɛɭɞɿɜɟɥɶ ɿ ɫɩɨɪɭɞ ɜɿɞɛɭɜɚєɬɶɫɹ ɱɟɪɟɡ 
ɧɟɞɨɥɿɤɢ, ɞɨɩɭɳɟɧɿ ɩɿɞ ɱɚɫ ɩɪɨɟɤɬɭɜɚɧɧɹ, 
ɛɭɞɿɜɧɢɰɬɜɚ ɣ ɟɤɫɩɥɭɚɬɚɰɿʀ ɨɫɧɨɜ ɬɚ 
ɮɭɧɞɚɦɟɧɬɿɜ Д1Ж. ȼɢɬɪɚɬɢ ɧɚ ɭɫɭɧɟɧɧɹ ɰɢɯ 
ɧɟɝɚɬɢɜɧɢɯ ɹɜɢɳ ɦɨɠɥɢɜɨ ɩɨɪɿɜɧɹɬɢ ɥɢɲɟ ɡ 
ɩɨɱɚɬɤɨɜɨɸ ɜɚɪɬɿɫɬɸ ɛɭɞɿɜɧɢɰɬɜɚ, ɳɨ 
ɝɨɜɨɪɢɬɶ ɩɪɨ ɚɤɬɭɚɥɶɧɿɫɬɶ ɜɢɤɥɚɞɚɧɧɹ 
ɞɢɫɰɢɩɥɿɧ, ɹɤɿ ɩɨɜ’ɹɡɚɧɿ ɡ ɩɪɨɟɤɬɭɜɚɧɧɹɦ 
ɮɭɧɞɚɦɟɧɬɿɜ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, ɩɿɞɜɢɳɭɸɬɶɫɹ 
ɜɢɦɨɝɢ ɞɨ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ, ɡɛɿɥɶɲɭєɬɶɫɹ 
ɨɛɫɹɝ ɿɧɮɨɪɦɚɰɿʀ, ɹɤɭ ɬɪɟɛɚ ɡɚɫɜɨɸɜɚɬɢ ɜ 
ɭɦɨɜɚɯ ɧɟɡɦɿɧɧɢɯ ɫɬɪɨɤɿɜ ɧɚɜɱɚɧɧɹ, ɳɨ 
ɪɨɛɢɬɶ ɚɤɬɭɚɥɶɧɨɸ ɨɩɬɢɦɿɡɚɰɿɸ ɩɪɨɰɟɫɭ 
ɜɢɜɱɟɧɧɹ ɰɢɯ ɞɢɫɰɢɩɥɿɧ. 

Ⱥɧɚɥіɡ ɩɭɛɥіɤɚɰіɣ. Ɉɫɬɚɧɧɿ ɪɨɡɪɨɛɤɢ ɡɚ 
ɬɟɦɚɬɢɤɨɸ ɜɡɚєɦɨɞɿʀ «ɝɪɭɧɬ-ɤɨɧɫɬɪɭɤɰɿɹ» 

ɜɢɫɜɿɬɥɟɧɿ ɜ ɞɢɫɟɪɬɚɰɿɣɧɢɯ ɪɨɛɨɬɚɯ ɧɚɭɤɨɜ-
ɰɿɜ ɄɇɍȻȺ ȼ. ȼ. ɀɭɤɚ Д2Ж, Ɉ. Ⱥ. ɋɚɜɢɰɶɤɨɝɨ 
Д3Ж, ȼ. Ʌ. ɉɿɞɥɭɰɶɤɨɝɨ Д4Ж, Ɉ. Ȼ. ɉɪɟɫɧɹɤɨɜɚ 

[5]. 

Ⱥɤɬɭɚɥɶɧɿ ɩɪɨɛɥɟɦɢ ɪɨɡɪɚɯɭɧɤɿɜ 
ɮɭɧɞɚɦɟɧɬɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɪɨɡɝɥɹɧɭɬɨ ɜ 
ɞɢɫɟɪɬɚɰɿɣɧɢɯ ɪɨɛɨɬɚɯ ɧɚɭɤɨɜɰɿɜ ɄɇɍȻȺ 

Ƚ. ɉ. ɒɟɜɱɭɤɚ [6], Ɉ. ȼ. Ɇɚɥɢɲɟɜɚ [7], 

Ʌ. ȼ. Ƚɟɦɛɚɪɫɶɤɨɝɨ [8], І. Ɍ. Ƚɥɚɞɭɧɚ Д9Ж. 
ɇɚ 18-ɣ Ɇɿɠɧɚɪɨɞɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ ɡ 

ɦɟɯɚɧɿɤɢ ɝɪɭɧɬɿɜ ɿ ɝɟɨɬɟɯɧɿɤɢ (ISSMGE), ɳɨ 
ɜɿɞɛɭɥɚɫɹ ɜ ɉɚɪɢɠɿ ɭ ɜɟɪɟɫɧɿ 2013 ɪɨɤɭ [13], 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɞɟɫɹɬɶ ɞɨɩɨɜɿɞɟɣ ɡ ɬɟɦɚɬɢɤɢ 
ɮɭɧɞɚɦɟɧɬɿɜ ɧɟɝɥɢɛɨɤɨɝɨ ɡɚɤɥɚɞɚɧɧɹ Д14Ж. 

Ɇɟɬɚ ɫɬɚɬɬі - ɩɪɟɞɫɬɚɜɥɟɧɧɹ  
ɩɪɨɝɪɚɦɧɨɝɨ ɤɨɦɩɥɟɤɫɭ, ɳɨ ɞɨɡɜɨɥɹє 
ɩɨɥɟɝɲɢɬɢ ɿ ɩɪɢɫɤɨɪɢɬɢ ɪɨɡɪɚɯɭɧɨɤ ɬɚ 
ɩɟɪɟɜɿɪɤɭ ɩɚɪɚɦɟɬɪɿɜ ɮɭɧɞɚɦɟɧɬɿɜ ɬɚ ɨɫɧɨɜ 
ɩɿɞ ɱɚɫ ɩɪɨɟɤɬɭɜɚɧɧɹ ɛɭɞɿɜɟɥɶ ɬɚ ɫɩɨɪɭɞ. 

ɉɪɨɝɪɚɦɧɢɣ ɩɪɨɞɭɤɬ ɨɮɨɪɦɥɟɧɢɣ ɭ ɜɢɝɥɹɞɿ 
ɧɚɜɱɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɭ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɹɤ 
ɞɨɩɨɦɨɝɬɢ ɫɬɭɞɟɧɬɭ ɭ ɪɨɡɪɚɯɭɧɤɚɯ ɿɡ ɪɿɡɧɢɦ 
ɪɿɜɧɟɦ ɫɤɥɚɞɧɨɫɬɿ, ɬɚɤ ɿ ɩɟɪɟɜɿɪɢɬɢ ɣɨɝɨ 
ɡɧɚɧɧɹ. 

ȼɢɤɥɚɞ ɦɚɬɟɪіɚɥɭ. Ɋɨɡɪɨɛɤɚ 
ɩɪɨɝɪɚɦɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɛɚɡɭєɬɶɫɹ ɧɚ 
ɞɟɪɠɚɜɧɿɣ ɧɨɪɦɚɬɢɜɧɿɣ ɛɚɡɿ Д10 - 12]. 

ɍɡɚɝɚɥɶɧɟɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɡɚɞɚɱɿ 
ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɮɭɧɞɚɦɟɧɬɿɜ 
ɧɟɝɥɢɛɨɤɨɝɨ ɡɚɤɥɚɞɚɧɧɹ, ɹɤɚ ɥɟɠɢɬɶ ɜ ɨɫɧɨɜɿ 
ɪɨɡɪɨɛɤɢ ɩɪɨɝɪɚɦɧɨɝɨ ɤɨɦɩɥɟɤɫɭ, ɦɚє 
ɜɢɝɥɹɞ:  , 

, 

60 



ȼɿɫɧɢɤ ɉɪɢɞɧɿɩɪɨɜɫɶɤɨʀ ɞɟɪɠɚɜɧɨʀ ɚɤɚɞɟɦɿʀ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ, 2016, № 4 (217)  ISSN 2312-2676 

 

ɩɪɢ ɨɛɦɟɠɟɧɧɹɯ          , 

, 

, 

ɞɟ  – ɫɟɪɟɞɧɿɣ ɬɢɫɤ ɧɚ ɩɿɞɨɲɜɭ 
ɮɭɧɞɚɦɟɧɬɭ ɜɿɞ ɨɫɧɨɜɧɨɝɨ ɫɩɨɥɭɱɟɧɧɹ 
ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ (ɞɪɭɝɚ ɝɪɭɩɚ 
ɝɪɚɧɢɱɧɢɯ ɫɬɚɧɿɜ);  – ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ 
ɝɪɭɧɬɭ;  – ɞɟɮɨɪɦɚɰɿɹ ɨɫɧɨɜɢ, ɳɨ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɫɩɿɥɶɧɨʀ 
ɪɨɛɨɬɢ ɨɫɧɨɜɢ ɬɚ ɫɩɨɪɭɞɢ;  – ɝɪɚɧɢɱɧɟ 
ɡɧɚɱɟɧɧɹ ɫɩɿɥɶɧɨʀ ɞɟɮɨɪɦɚɰɿʀ ɨɫɧɨɜɢ ɬɚ 
ɫɩɨɪɭɞɢ (ɞɪɭɝɚ ɝɪɭɩɚ ɝɪɚɧɢɱɧɢɯ ɫɬɚɧɿɜ);  

 – ɪɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 
ɨɫɧɨɜɭ ɜɿɞ ɨɫɧɨɜɧɨɝɨ ɬɚ ɨɫɨɛɥɢɜɨɝɨ 
ɩɨєɞɧɚɧɧɹ ɧɚɜɚɧɬɚɠɟɧɶ;  – ɫɢɥɚ 

ɝɪɚɧɢɱɧɨɝɨ ɫɭɩɪɨɬɢɜɭ ɨɫɧɨɜɢ (ɩɟɪɲɚ ɝɪɭɩɚ 
ɝɪɚɧɢɱɧɢɯ ɫɬɚɧɿɜ); – ɤɨɟɮɿɰɿєɧɬ ɭɦɨɜ 
ɪɨɛɨɬɢ (ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɬɚɧɭ ɝɪɭɧɬɭ); 

– ɤɨɟɮɿɰɿєɧɬ ɧɚɞɿɣɧɨɫɬɿ ɡɚ 
ɩɪɢɡɧɚɱɟɧɧɹɦ ɫɩɨɪɭɞɢ (ɡɚɥɟɠɢɬɶ ɜɿɞ ɤɥɚɫɭ 
ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ ɫɩɨɪɭɞɢ). 

  

Ɋɢɫ. 1. Ɂɚɝɚɥɶɧɚ ɫɯɟɦɚ ɪɨɡɪɚɯɭɧɤɭ ɨɫɧɨɜ 

 ɬɚ ɮɭɧɞɚɦɟɧɬɿɜ 

Ɉɛɦɟɠɟɧɧɹ ɜɿɞɬɜɨɪɸɸɬɶ ɜɢɦɨɝɢ І ɬɚ ІІ 
ɝɪɭɩ ɤɪɢɬɢɱɧɢɯ ɫɬɚɧɿɜ. ɐɿɥɶɨɜɿ ɮɭɧɤɰɿʀ 
ɡɚɛɟɡɩɟɱɭɸɬɶ ɦɚɤɫɢɦɚɥɶɧɟ ɧɚɛɥɢɠɟɧɧɹ 
ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɫɢɥɨɜɢɯ ɜɟɥɢɱɢɧ ɞɨ 
ɝɪɚɧɢɱɧɢɯ, ɳɨ ɨɩɨɫɟɪɟɞɤɨɜɚɧɨ ɡɚɛɟɡɩɟɱɭє  

ɜɢɤɨɧɚɧɧɹ ɜɢɦɨɝ ɦɿɧɿɦɿɡɚɰɿʀ ɮɿɧɚɧɫɨɜɢɯ 
ɜɢɬɪɚɬ. 

Ɂɚɝɚɥɶɧɭ ɫɯɟɦɭ ɪɨɡɪɚɯɭɧɤɭ ɨɫɧɨɜ ɬɚ ɮɭ-
ɧɞɚɦɟɧɬɿɜ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɭ 1.  

ɉɪɨɝɪɚɦɧɚ ɪɟɚɥɿɡɚɰɿɹ. Ɉɫɤɿɥɶɤɢ ɛɿɥɶ-
ɲɿɫɬɶ ɤɨɦɩɚɧɿɣ, ɹɤɿ ɡɚɣɦɚɸɬɶɫɹ ɩɪɨɟɤɬɭɜɚɧ-
ɧɹɦ ɛɭɞɿɜɟɥɶ ɬɚ ɫɩɨɪɭɞ, ɚ ɬɚɤɨɠ ɭɧɿɜɟɪɫɢɬɟ-
ɬɢ, ɹɤɿ ɩɪɨɜɨɞɹɬɶ ɩɿɞɝɨɬɨɜɤɭ ɡɚ ɧɚɩɪɹɦɚɦɢ 
ɛɭɞɿɜɧɢɰɬɜɚ, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɨɩɟɪɚɰɿɣɧɭ 
ɫɢɫɬɟɦɭ Microsoft Windows, ɩɿɞ ɱɚɫ ɪɨɡɪɨɛ-
ɥɟɧɧɹ ɤɨɦɩɥɟɤɫɭ ɛɭɥɨ ɜɢɪɿɲɟɧɨ ɜɢɤɨɪɢɫɬɨ-
ɜɭɜɚɬɢ ɦɚɤɫɢɦɚɥɶɧɨ ɿɧɬɟɝɪɨɜɚɧɭ ɜ ɞɚɧɭ ɨɩɟ-
ɪɚɰɿɣɧɭ ɫɢɫɬɟɦɭ (Ɉɋ) ɦɨɜɭ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 
ɋ# ɬɚ ɩɥɚɬɮɨɪɦɭ .net framework 4.5.  

ɇɚɜɱɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫ (ɩɪɨɝɪɚɦɚ) ɩɨ-
ɛɭɞɨɜɚɧɢɣ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ ɩɟɪɟɞ ɩɨɱɚɬɤɨɦ 
ɪɨɛɨɬɢ ɤɨɪɢɫɬɭɜɚɱ ɦɚє ɚɜɬɨɪɢɡɭɜɚɬɢɫɹ ɜ 
ɩɪɨɝɪɚɦɿ ɚɛɨ ɠ ɞɨɞɚɬɢ ɫɜɨʀ ɨɫɨɛɢɫɬɿ ɞɚɧɿ, 
ɹɤɳɨ ɜɿɧ ɭɩɟɪɲɟ ɩɪɚɰɸє. Ɍɚɤɨɠ ɤɨɪɢɫɬɭɜɚɱ 
ɦɚє ɩɪɨɣɬɢ ɩɟɪɟɜɿɪɤɭ ɬɟɨɪɟɬɢɱɧɨʀ ɱɚɫɬɢɧɢ, 
ɬɨɛɬɨ ɞɚɬɢ ɜɿɞɩɨɜɿɞɿ ɧɚ ɤɨɧɬɪɨɥɶɧɿ ɩɢɬɚɧɧɹ. 
ɉɪɚɜɢɥɶɧɚ ɜɿɞɩɨɜɿɞɶ є ɞɨɩɭɫɤɨɦ ɞɨ ɩɨɱɚɬɤɭ 
ɪɨɛɨɬɢ. Ɋɟɡɭɥɶɬɚɬɢ ɭɫɿɯ ɨɛɱɢɫɥɟɧɶ, ɩɪɨɟɤɬɢ, 
ɚ ɬɚɤɨɠ ɜɿɞɩɨɜɿɞɿ ɧɚ ɬɟɫɬɨɜɿ ɩɢɬɚɧɧɹ ɡɛɟɪɿ-
ɝɚɸɬɶɫɹ ɜ ɛɚɡɿ ɞɚɧɢɯ, ɹɤɚ ɪɨɡɪɨɛɥɹɥɚɫɶ ɪɚ-
ɡɨɦ ɿɡ ɧɚɜɱɚɥɶɧɢɦ ɤɨɦɩɥɟɤɫɨɦ. ɋɬɪɭɤɬɭɪɚ 
ɧɚɜɱɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɞɨɡɜɨɥɹє ɜɢɤɨɧɚɬɢ 
ɹɤ ɱɚɫɬɤɨɜɢɣ ɪɨɡɪɚɯɭɧɨɤ ɹɤɨɝɨɫɶ ɨɞɧɨɝɨ ɱɢ 
ɞɟɤɿɥɶɤɨɯ ɩɚɪɚɦɟɬɪɿɜ, ɬɚɤ ɿ ɩɨɜɧɢɣ ɪɨɡɪɚɯɭ-
ɧɨɤ ɩɥɢɬɧɢɯ, ɦɨɧɨɥɿɬɧɢɯ ɫɬɪɿɱɤɨɜɢɯ, ɡɛɿɪ-
ɧɢɯ ɫɬɪɿɱɤɨɜɢɯ ɬɚ ɮɭɧɞɚɦɟɧɬɿɜ ɩɿɞ ɤɨɥɨɧɢ.  

 
Ɋɢɫ. 2. ȼɿɤɧɨ «Ƚɪɭɧɬɢ» ɩɪɨɝɪɚɦɧɨɝɨ ɤɨɦɩɥɟɤɫɭ 

ɇɚɜɱɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫ ɩɨɞɿɥɹєɬɶɫɹ ɧɚ 
ɱɨɬɢɪɢ ɝɪɭɩɢ ɨɛɱɢɫɥɟɧɶ (Ƚɪɭɧɬɢ, ɉɚɪɚɦɟɬɪɢ 
ɡɚɤɥɚɞɚɧɧɹ, Ɏɭɧɞɚɦɟɧɬɢ, ɉɟɪɟɜɿɪɤɚ). Ƚɪɭɩɚ 
«Ƚɪɭɧɬɢ» ɜɤɥɸɱɚє ɪɨɡɪɚɯɭɧɤɢ: ɨɩɨɪɭ, ɝɥɢ-
ɧɢɫɬɢɯ ɝɪɭɧɬɿɜ, ɩɿɳɚɧɢɯ ɝɪɭɧɬɿɜ, ɨɫɧɨɜɧɢɯ 
ɩɚɪɚɦɟɬɪɿɜ ρ, ρs , W, WL , WP , E, Rc (ɪɢɫ. 2). 

Ɋɨɡɪɚɯɭɧɤɢ, ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɰɶɨɝɨ ɛɥɨɤɭ, ɛɚ-
ɝɚɬɨɜɠɢɜɚɧɿ. Ɋɟɡɭɥɶɬɚɬɢ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦ ɜɢ-
ɤɨɪɢɫɬɨɜɭєɦɨ ɜ ɩɨɞɚɥɶɲɢɯ ɪɨɡɪɚɯɭɧɤɚɯ. 
əɤɳɨ ɤɨɪɢɫɬɭɜɚɱ ɨɞɪɚɡɭ ɩɟɪɟɯɨɞɢɬɶ ɞɨ ɜɿɤ-
ɧɚ 3 «Ɏɭɧɞɚɦɟɧɬɢ», ɩɪɨɝɪɚɦɚ ɜɢɜɟɞɟ ɩɨɜɿ-
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ɞɨɦɥɟɧɧɹ ɩɪɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɢɤɨɧɚɧɧɹ ɪɨɡ-
ɪɚɯɭɧɤɿɜ ɭ ɜɿɤɧɿ 1 «Ƚɪɭɧɬɢ» ɬɚ ɜɿɤɧɿ 2 «ɉɚ-
ɪɚɦɟɬɪɢ ɡɚɤɥɚɞɚɧɧɹ». 

Ƚɪɭɩɚ «ɉɚɪɚɦɟɬɪɢ ɡɚɤɥɚɞɚɧɧɹ» ɜɤɥɸɱɚє 
ɪɨɡɪɚɯɭɧɤɢ ɝɥɢɛɢɧɢ ɡɚɤɥɚɞɚɧɧɹ, ɬɢɫɤɭ (ɩɿɞ 
ɤɨɥɨɧɭ; ɪɢɫ. 3). 

 
Ɋɢɫ. 3. ȼɿɤɧɨ «ɉɚɪɚɦɟɬɪɢ ɡɚɤɥɚɞɚɧɧɹ»  

Ƚɪɭɩɚ «Ɏɭɧɞɚɦɟɧɬɢ», ɬɪɟɬє ɜɿɤɧɨ, ɭ 

ɫɜɨɸ ɱɟɪɝɭ ɩɨɞɿɥɹєɬɶɫɹ ɧɚ ɪɨɡɪɚɯɭɧɤɢ: 

ɩɥɢɬɧɢɯ, ɦɨɧɨɥɿɬɧɢɯ ɫɬɪɿɱɤɨɜɢɯ, ɡɛɿɪɧɢɯ 
ɫɬɪɿɱɤɨɜɢɯ, ɩɿɞ ɤɨɥɨɧɭ (ɪɢɫ. 4).  

 
Ɋɢɫ. 4. ȼɿɤɧɨ «Ɏɭɧɞɚɦɟɧɬɢ»  

Ɋɨɡɪɚɯɭɧɨɤ ɮɭɧɞɚɦɟɧɬɿɜ ɭ ɞɚɧɨɦɭ 
ɛɥɨɤɭ ɪɟɚɥɿɡɨɜɧɢɣ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ ɩɥɢɬɧɿ 
ɮɭɧɞɚɦɟɧɬɢ ɧɟ ɩɨɬɪɟɛɭɸɬɶ ɩɨɩɟɪɟɞɧɿɯ ɪɨɡ-
ɪɚɯɭɧɤɿɜ, ɚ ɡɛɿɪɧɿ ɬɚ ɦɨɧɨɥɿɬɧɿ ɫɬɪɿɱɤɨɜɿ ɨɛ-
ɱɢɫɥɸɸɬɶɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɟɡɭɥɶɬɚɬɿɜ ɨɛ-

ɱɢɫɥɟɧɶ ɿɡ ɛɥɨɤɿɜ «ɉɚɪɚɦɟɬɪɢ ɡɚɤɥɚɞɚɧɧɹ» 
ɬɚ «Ƚɪɭɧɬɢ». ɉɿɞ ɱɚɫ ɨɛɱɢɫɥɟɧɧɹ ɮɭɧɞɚɦɟɧ-
ɬɿɜ ɩɿɞ ɤɨɥɨɧɭ ɛɟɪɟɬɶɫɹ ɞɨ ɭɜɚɝɢ ɪɨɡɪɚɯɭɧɨɤ 
ɬɢɫɤɭ ɿɡ ɛɥɨɤɭ «ɉɚɪɚɦɟɬɪɢ ɡɚɤɥɚɞɚɧɧɹ». 

ɑɟɬɜɟɪɬɟ ɜɿɤɧɨ ɩɪɨɝɪɚɦɧɨɝɨ ɤɨɦɩɥɟɤɫɭ 
«ɉɟɪɟɜɿɪɤɚ» ɜɤɥɸɱɚє ɜ ɫɟɛɟ ɪɨɡɪɚɯɭɧɤɢ ɡɚ 
ɩɟɪɲɢɦ ɬɚ ɞɪɭɝɢɦ ɝɪɚɧɢɱɧɢɦɢ ɫɬɚɧɚɦɢ 
(ɪɢɫ. 5).

 
Ɋɢɫ. 5. ȼɿɤɧɨ «Ɏɭɧɞɚɦɟɧɬɢ» 

ȼɢɫɧɨɜɨɤ. ɋɬɜɨɪɟɧɨ ɩɪɨɝɪɚɦɧɢɣ 
ɤɨɦɩɥɟɤɫ, ɹɤɢɣ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɩɪɨɝɪɚɦɢ ɞɥɹ 
ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɨɫɧɨɜ, ɩɪɨɝɪɚɦɢ ɞɥɹ 
ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɮɭɧɞɚɦɟɧɬɿɜ, ɛɚɡɢ 
ɞɚɧɢɯ. ɉɿɞɬɜɟɪɞɠɟɧɨ ɫɬɚɛɿɥɶɧɭ ɪɨɛɨɬɭ 
ɧɚɜɱɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɭ (ɩɪɨɝɪɚɦɢ), 
ɩɪɨɜɟɞɟɧɨ ɡɚɯɨɞɢ ɡ ɬɟɫɬɭɜɚɧɧɹ ɩɪɨɝɪɚɦɢ, 
ɳɨ ɞɨɩɨɦɨɝɥɢ ɡɪɨɛɢɬɢ ʀʀ ɫɬɚɛɿɥɶɧɨɸ. 

ɇɚɜɱɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫ ɪɨɡɪɨɛɥɟɧɨ ɥɢɲɟ 
ɞɥɹ ɮɭɧɞɚɦɟɧɬɿɜ ɧɟɝɥɢɛɨɤɨɝɨ ɡɚɤɥɚɞɚɧɧɹ, 
ɬɨɦɭ ɪɨɛɨɬɭ ɛɭɞɟ ɩɪɨɞɨɜɠɟɧɨ. 
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