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Fig. 4. Diagram of information flow 

 
Application testing 
The testing process can be divided into two main 

phases: 
1. Checking the program in the conditions of 

the correct data entry. Testing is conducted in accord-
ance with the requirements of the appropriate meth-
odology. On this step program processes with combi-
nations of answers which allow to show previously 
known results. 

There were no critical failures during the first 
phase of testing. 

2. Checking in exceptional circumstances like 
incorrect data input [4]: 

 the length of the name, surname or last name 
exceeding the permissible length of the string in the 
corresponding cell can avoided by introducing limita-
tions on the characters number in input fields; 

 using the drop-down list allows to avoid an 
incorrect entry of the school number and selection of 
the test; 

 lies, obviously incorrect data input and jokes 
can be neutralized my means of testing rules and spe-
cial indicators ("lie scales"). 

In trials values were obtained, identical with the 
pre-calculated results. Application was also tested on 
a limited number of users. This tests gave positive 
feedback. There were some wishes to optimize the 
application's interface, which will be considered in the 
future application upgrades. 

 
Conclusion 
A database and an application prototype have been 

developed, one of the techniques of a vocational guid-
ance test has been implemented. The application has 
been tested and demonstrated stable functioning. 

Developed database allows adding new test meth-
ods in application. Number of these methods can be 
extended by increasing the number of ways to repre-
sent data in the database (e.g. graphical data) and into 
program interface. 
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ȼɜɟɞɟɧɢɟ 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɦɟɧɬ ɢ ɬɢɩ ɥɢɱɧɨɫɬɢ [1] 

ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɡɧɚɱɢɦɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɱɟ-
ɥɨɜɟɤɚ. Ɉɛɚ ɷɬɢɯ ɤɚɱɟɫɬɜɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɜɪɨɠɞɟɧɧɵɟ, ɭɫɬɨɣɱɢɜɵɟ ɫɨɱɟɬɚɧɢɹ ɩɫɢɯɨɥɨɝɢɱɟ-
ɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɥɢɱɧɨɫɬɢ, ɩɨɫɬɨɹɧ-
ɧɨ ɩɪɨɹɜɥɹɸɳɢɯɫɹ ɜ ɟɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɩɨɜɟɞɟɧɢɢ. 
Ɂɧɚɧɢɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɬɟɦɩɟɪɚɦɟɧɬɚ ɢ ɬɟɦɩɟɪɚɦɟɧ-
ɬɚ ɨɤɪɭɠɚɸɳɢɯ ɥɢɱɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɷɮ-
ɮɟɤɬɢɜɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɤɨɥɥɟɤɬɢɜɟ, ɭɦɟɧɶ-
ɲɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɤɨɧɮɥɢɤɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɫɧɢ-
ɠɟɧɢɹ ɫɬɪɟɫɫɨɜɵɯ ɫɢɬɭɚɰɢɣ. Ɍɚɤ ɠɟ ɡɧɚɧɢɟ ɫɜɨɟɝɨ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɬɢɩɚ ɬɟɦɩɟɪɚɦɟɧɬɚ ɨɱɟɪɱɢɜɚɟɬ ɤɪɭɝ 
ɫɜɨɢɯ ɫɨɛɫɬɜɟɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɨɩɪɟɞɟɥɹɟɬ 
ɫɜɨɢ ɫɢɥɶɧɵɟ ɢ ɫɥɚɛɵɟ ɫɬɨɪɨɧɵ, ɫɮɟɪɵ, ɝɞɟ ɬɪɟ-
ɛɭɸɬɫɹ ɭɫɢɥɢɹ ɞɥɹ ɨɜɥɚɞɟɧɢɹ ɧɨɜɵɦɢ ɤɚɱɟɫɬɜɚɦɢ 
ɢɥɢ ɧɟɤɚɹ ɤɨɦɩɟɧɫɚɰɢɹ ɜɨɡɦɨɠɧɨɫɬɟɣ. ɗɬɨ ɞɚɟɬ 
ɨɫɧɨɜɚɧɢɟ ɝɨɜɨɪɢɬɶ ɨɛ ɚɤɬɭɚɥɶɧɨɫɬɢ ɩɨɫɬɚɜɥɟɧ-
ɧɨɣ ɡɚɞɚɱɢ. ɇɚɩɪɢɦɟɪ, ɯɨɥɟɪɢɤɭ ɥɟɝɱɟ ɜɵɪɚɛɨɬɚɬɶ 

ɭ ɫɟɛɹ ɛɵɫɬɪɨɬɭ ɢ ɷɧɟɪɝɢɱɧɨɫɬɶ ɞɟɣɫɬɜɢɣ, ɢ ɞɨ-
ɜɨɥɶɧɨ ɫɥɨɠɧɨ – ɜɵɞɟɪɠɤɭ ɢ ɯɥɚɞɧɨɤɪɨɜɢɟ, ɚ 
ɮɥɟɝɦɚɬɢɤɭ – ɧɚɨɛɨɪɨɬ, ɯɨɬɹ ɫɚɦɢ ɩɨ ɫɟɛɟ ɷɬɨ ɤɚ-
ɱɟɫɬɜɚ, ɧɭɠɧɵɟ ɜɫɹɤɨɦɭ ɱɟɥɨɜɟɤɭ. 

ȼɵɞɟɥɹɸɬ ɱɟɬɵɪɟ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɬɟɦɩɟɪɚ-
ɦɟɧɬɚμ ɯɨɥɟɪɢɤ, ɫɚɧɝɜɢɧɢɤ, ɦɟɥɚɧɯɨɥɢɤ ɢ ɮɥɟɝɦɚ-
ɬɢɤ [1]. 

ɏɨɥɟɪɢɤɢ – ɛɵɫɬɪɵɟ, ɫɬɪɚɫɬɧɵɟ, ɜɨɡɛɭɞɢɦɵ, 
ɢɦɩɭɥɶɫɢɜɧɵɟ ɢ ɨɱɟɧɶ ɚɤɬɢɜɧɵɟ ɥɸɞɢ, ɫɨɫɬɚɜɥɹ-
ɸɳɢɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɝɪɭɩɩɭ «ɥɢɞɟɪɨɜ» ɢɥɢ ɹɪɤɢɯ 
«ɨɩɩɨɡɢɰɢɨɧɟɪɨɜ». ɂɯ ɷɧɟɪɝɢɸ ɢ ɚɤɬɢɜɧɨɫɬɶ 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɚɤɬɢɜɢɡɚɰɢɢ ɞɪɭɝɢɯ ɢɧ-
ɞɢɜɢɞɨɜ. Ɏɥɟɝɦɚɬɢɤɢ – ɧɟɜɨɡɦɭɬɢɦɵɟ, ɫɬɚɪɚɬɟɥɶ-
ɧɵɟ, ɦɢɪɨɥɸɛɢɜɵɟ ɥɢɱɧɨɫɬɢ, ɫ ɭɫɬɨɣɱɢɜɵɦɢ 
ɜɡɝɥɹɞɚɦɢ ɢ ɫɬɪɟɦɥɟɧɢɹɦɢ. Ɉɧɢ ɦɨɝɭɬ ɜɵɝɥɹɞɟɬɶ 
ɬɭɝɨɞɭɦɚɦɢ ɢɡ-ɡɚ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɬɟɦɩɚ ɩɪɢɧɹɬɢɹ 
ɢɧɮɨɪɦɚɰɢɢ. ȼ ɫɨɰɢɭɦɟ ɧɚɯɨɞɹɬɫɹ ɧɟ ɧɚ ɜɢɞɭ, 
ɫɤɪɨɦɧɵ. ɋɚɧɝɜɢɧɢɤɢ – ɠɢɜɵɟ, ɩɨɞɜɢɠɧɵɟ, ɨɛ-
ɳɢɬɟɥɶɧɵɟ, ɪɚɡɝɨɜɨɪɱɢɜɵɟ ɢ ɢɧɢɰɢɚɬɢɜɧɵɟ ɥɢɱ-
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ɧɨɫɬɢ ДβЖ. ɋɬɪɟɦɹɬɫɹ ɢɡɛɟɝɚɬɶ ɤɨɧɮɥɢɤɬɨɜ. Ɇɟ-
ɥɚɧɯɨɥɢɤɢ – ɥɟɝɤɨɪɚɧɢɦɵɟ, ɧɟɪɟɲɢɬɟɥɶɧɵɟ, ɝɥɭ-
ɛɨɤɨ ɩɟɪɟɠɢɜɚɸɳɢɟ ɞɚɠɟ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɧɟɭɞɚ-
ɱɢ. Ɉɧɢ ɧɟ ɭɜɟɪɟɧɵ ɜ ɫɟɛɟ ɢ ɬɪɟɛɭɸɬ ɩɨɫɬɨɹɧɧɨɝɨ 
ɜɧɢɦɚɧɢɹ ɢ ɨɞɨɛɪɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɥɢɞɟɪɚ ɢɥɢ 
ɜɵɲɟɫɬɨɹɳɟɝɨ ɥɢɰɚ, ɱɚɫɬɨ ɧɭɠɞɚɸɬɫɹ ɜ ɩɨɦɨɳɢ 
ɞɥɹ ɫɨɰɢɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ ɚɞɚɩɬɚɰɢɢ. 

ȼ ɩɫɢɯɨɥɨɝɢɢ ɢɡɜɟɫɬɧɵ ɞɜɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨ 
ɪɚɡɧɵɯ ɬɢɩɚ ɥɢɱɧɨɫɬɢμ ɷɤɫɬɪɚɜɟɪɬɵ ɢ ɢɧɬɪɨɜɟɪ-
ɬɵ [3]. 

ɗɤɫɬɪɚɜɟɪɬɵ – ɷɬɨ ɬɢɩ ɥɢɱɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɨɪɢ-
ɟɧɬɢɪɨɜɚɧ ɜ ɫɜɨɢɯ ɩɪɨɹɜɥɟɧɢɹɯ ɜɨɜɧɟ, ɧɚ ɨɤɪɭɠɚ-
ɸɳɢɯ. ɂɧɬɪɨɜɟɪɬɵ – ɬɢɩ ɥɢɱɧɨɫɬɢ, ɨɪɢɟɧɬɢɪɨ-
ɜɚɧɧɵɣ ɜɨɜɧɭɬɪɶ ɢɥɢ ɧɚ ɫɟɛɹ. 

ɗɤɫɬɪɚɜɟɪɬɵ – ɨɬɤɪɵɬɵ, ɨɛɯɨɞɢɬɟɥɶɧɵ, ɩɪɢ-
ɜɟɬɥɢɜɵ, ɨɛɳɢɬɟɥɶɧɵ, ɢɦɟɸɬ ɦɧɨɝɨ ɞɪɭɡɟɣ, 
ɫɤɥɨɧɧɵ ɤ ɜɟɪɛɚɥɶɧɨɦɭ ɨɛɳɟɧɢɸ. Ɉɧɢ ɤɨɦɦɭɧɢ-
ɤɚɛɟɥɶɧɵ, ɪɚɡɝɨɜɨɪɱɢɜɵ, ɱɟɫɬɨɥɸɛɢɜɵ, ɧɚɩɨɪɢɫɬɵ 
ɢ ɚɤɬɢɜɧɵ. 

Ⱦɥɹ ɢɧɬɪɨɜɟɪɬɨɜ ɯɚɪɚɤɬɟɪɧɨ ɩɨɜɟɞɟɧɢɟ, ɛɨɥɶ-
ɲɟ ɫɜɹɡɚɧɧɨɟ ɫ ɤɨɦɮɨɪɬɧɵɦ ɨɞɢɧɨɱɟɫɬɜɨɦ, ɜɧɭɬ-
ɪɟɧɧɢɦɢ ɪɚɡɦɵɲɥɟɧɢɹɦɢ ɢ ɩɟɪɟɠɢɜɚɧɢɹɦɢ, ɬɜɨɪ-
ɱɟɫɬɜɨɦ ɢɥɢ ɧɚɛɥɸɞɟɧɢɟɦ ɡɚ ɩɪɨɰɟɫɫɨɦ. Ɉɧɢ 
ɫɞɟɪɠɚɧɧɵ, ɫɛɥɢɠɚɸɬɫɹ ɬɨɥɶɤɨ ɫ ɧɟɦɧɨɝɢɦɢ, ɩɨ-
ɷɬɨɦɭ ɢɦɟɸɬ ɦɚɥɨ ɞɪɭɡɟɣ, ɧɨ ɩɪɟɞɚɧɵ ɢɦ [3]. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɬɥɢɱɢɬɟɥɶɧɵɟ 
ɱɟɪɬɵ ɬɟɦɩɟɪɚɦɟɧɬɚ ɢ ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɥɢɱɧɨɫɬɢ, ɜ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɬɟɫɬɵ, 
ɧɨ ɧɚɢɛɨɥɶɲɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɩɪɢɨɛɪɟɥ ɬɟɫɬ, ɫɨ-
ɫɬɚɜɥɟɧɧɵɣ ɚɧɝɥɢɣɫɤɢɦ ɩɫɢɯɨɥɨɝɨɦ Ƚ. Ⱥɣɡɟɧɤɚ 
ɜ 1964 ɝɨɞɭ Д4Ж. Ɍɟɫɬ ɷɬɨɝɨ ɚɜɬɨɪɚ ɩɪɨɲɟɥ ɚɩɪɨɛɚ-
ɰɢɸ ɢ ɹɜɥɹɟɬɫɹ ɤɥɚɫɫɢɱɟɫɤɢɦ ɬɟɫɬɨɦ ɧɚ ɨɩɪɟɞɟɥɟ-
ɧɢɟ ɬɟɦɩɟɪɚɦɟɧɬɚ ɢ ɬɢɩɭ ɥɢɱɧɨɫɬɢ ɜ ɫɨɜɪɟɦɟɧɧɨɣ 
ɩɫɢɯɨɥɨɝɢɢ.  

Ɋɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɥɢɱɧɨɫɬɢ ɢ ɬɢɩɚ ɬɟɦɩɟɪɚɦɟɧɬɚ 
ɨɬɞɟɥɶɧɨɝɨ ɫɭɛɴɟɤɬɚ. 

 
Ɉɫɨɛɟɧɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦ-

ɦɵ 
ɋɰɟɧɚɪɢɣ ɪɚɛɨɬɵ ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɦɨɠɧɨ ɩɪɟɞ-

ɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɨɣμ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɥɚ-
ɝɚɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɬɜɟɱɚɬɶ ɧɚ ɜɨɩɪɨɫɵ, ɤɨ-
ɬɨɪɵɟ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɨɛɳɟɣ ɛɚɡɵ ɜɨɩɪɨɫɨɜ. Ʉ 
ɤɚɠɞɨɦɭ ɜɨɩɪɨɫɭ ɩɪɟɞɥɚɝɚɸɬɫɹ ɧɚ ɜɵɛɨɪ ɞɜɚ ɜɚ-
ɪɢɚɧɬɚ ɨɬɜɟɬɨɜ (Ⱦɚ/ɇɟɬ). ɑɬɨɛɵ ɨɬɜɟɬɢɬɶ ɧɚ ɜɨ-
ɩɪɨɫ, ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɚɬɨɱɧɨ ɧɚɠɚɬɶ ɧɚ ɨɞɧɭ ɢɡ 
ɞɜɭɯ ɤɧɨɩɨɤ ɜɧɢɡɭ ɷɤɪɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵ-
ɛɪɚɧɧɵɦ ɜɚɪɢɚɧɬɨɦ ɨɬɜɟɬɚ. ɗɬɨɬ ɨɬɜɟɬ ɛɭɞɟɬ ɫɨ-
ɯɪɚɧɟɧ, ɢ ɩɪɨɢɡɨɣɞɟɬ ɫɦɟɧɚ ɜɨɩɪɨɫɚ ɧɚ ɷɤɪɚɧɟ. 
ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ ɨɬɜɟɬɢɬ ɧɚ ɜɫɟ ɜɨɩɪɨ-
ɫɵ, ɩɨɥɶɡɨɜɚɬɟɥɸ ɛɭɞɭɬ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɟɝɨ ɬɢɩɚ ɥɢɱɧɨɫɬɢ ɢ ɬɢɩɚ ɬɟɦɩɟɪɚɦɟɧɬɚ ɚ 
ɬɚɤ ɠɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɫɚɦɨɤɨɪɪɟɤɰɢɢ. 

ɉɪɨɝɪɚɦɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɫɪɟɞɟ 
BorlandC++ [5, 6Ж. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ, ɨɩɢ-
ɫɵɜɚɸɳɚɹ ɨɛɴɟɤɬ «Ɍɟɫɬɢɪɭɟɦɵɣ», ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɫɬɪɭɤɬɭɪɨɣ, ɤɨɬɨɪɭɸ ɦɵ ɧɚɡɨɜɟɦ User. ɉɨɦɢɦɨ 
ɷɬɨɝɨ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ ɜɯɨɞɹɬ ɜɨɩɪɨɫɵ 
ɢ ɨɬɜɟɬɵ ɬɟɫɬɚ. ȼɨɩɪɨɫɵ ɜ ɩɪɨɝɪɚɦɦɟ ɩɪɟɞɫɬɚɜɥɟ-

ɧɵ ɜ ɬɟɤɫɬɨɜɨɦ ɜɢɞɟ. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ 
ɡɚɧɨɫɹɬɫɹ ɜ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɟɩɨ-
ɞɚɜɚɬɟɥɸ, ɤɭɪɚɬɨɪɭ ɝɪɭɩɩɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɦ 
ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɬɢɩɨɦ ɬɟɦɩɟɪɚɦɟɧɬɚ ɬɢɩɨɦ ɥɢɱɧɨ-
ɫɬɢ ɫɬɭɞɟɧɬɨɜ ɢ ɧɚɣɬɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɩɨɞɯɨɞ ɤ 
ɤɚɠɞɨɦɭ ɢɡ ɧɢɯ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɥɢɱɧɨɫɬɢ ɫɬɪɨɹɬɫɹ ɲɤɚɥɵ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɢɢ ɫ ɤɥɸɱɨɦ Ⱥɣɡɟɧɤɚμ ɲɤɚɥɚ ɢɫɤɪɟɧɧɨɫɬɢν 
ɲɤɚɥɚ ɷɤɫɬɪɚɜɟɪɫɢɢ ɢ ɲɤɚɥɚ ɫɬɚɛɢɥɶɧɨɫɬɢ. ɒɤɚɥɚ 
ɢɫɤɪɟɧɧɨɫɬɢ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɫɤɪɵɬɨɦ ɞɭɛɥɢɪɨ-
ɜɚɧɢɟ ɜɨɩɪɨɫɨɜ, ɧɚ ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɟɬ ɩɨɥɶɡɨɜɚ-
ɬɟɥɶ. Ɍɚɤɨɟ ɞɭɛɥɢɪɨɜɚɧɢɟ ɢɝɪɚɟɬ ɪɨɥɶ ɥɨɜɭɲɤɢ 
ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɥɭɤɚɜɫɬɜɚ ɜ ɨɬɜɟɬɚɯ ɧɚ ɩɨɫɬɚɜɥɟɧ-
ɧɵɟ ɜɨɩɪɨɫɵ ɬɟɫɬɚ. Ɂɚɩɨɥɧɟɧɢɟ ɲɤɚɥ ɩɪɨɢɡɜɨɞɢɬ-
ɫɹ ɧɚ ɨɫɧɨɜɚɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɞɟɫɤɪɢɩɬɨɪɚ, ɜ ɤɨɬɨ-
ɪɨɦ ɮɢɤɫɢɪɭɟɬɫɹ ɜɫɟ ɨɬɜɟɬɵ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɡɚɤɨ-
ɞɢɪɨɜɚɧɧɨɦ ɜɢɞɟ. Ⱦɟɫɤɪɢɩɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɬɪɨɤɭ ɢɡ 57 ɫɢɦɜɨɥɨɜ – ɩɨ ɱɢɫɥɭ ɜɨɩɪɨɫɨɜ ɬɟɫɬɚ 
Ⱥɣɡɟɧɤɚ.  

ɉɪɨɝɪɚɦɦɚ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɫɬɢɥɟ ɈɈɉ Д6Ж. Ⱦɥɹ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɫɨɡɞɚɧ ɤɥɚɫɫ, ɜ ɤɨɬɨɪɨɦ ɫɥɟɞɭɟɬ 
ɜɵɞɟɥɢɬɶ ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ ɦɟɬɨɞɨɜ. 

Ɇɟɬɨɞ DoAnalis ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɫɬɚ. ɂɦɟɟɬ ɩɚɪɚɦɟɬɪɵμ 
Isk – ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɨɞɫɱɟɬɚ ɪɟɡɭɥɶɬɚɬɚ ɩɨ 
ɲɤɚɥɟ ɢɫɤɪɟɧɧɨɫɬɢ, NumTypTemper – ɩɪɟɞɧɚɡɧɚ-
ɱɟɧɧɵɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɨɦɟɪɚ (ɧɚɡɜɚɧɢɹ) ɬɟɦɩɟ-
ɪɚɦɟɧɬɚ, NumTypeLuchnosty – ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ 
ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɨɦɟɪɚ (ɧɚɡɜɚɧɢɹ) ɬɢɩɚ ɥɢɱɧɨɫɬɢ. 

ȼ ɚɥɝɨɪɢɬɦ ɦɟɬɨɞɚ DoAnalis ɜɤɥɸɱɟɧɵ ɫɥɟɞɭ-
ɸɳɢɟ ɞɟɣɫɬɜɢɹμ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɫɬɚɧɨɜɤɚ ɡɧɚɱɟ-
ɧɢɣ ɤɥɸɱɟɣ ɩɨ Ⱥɣɡɟɧɤɭν ɩɪɨɢɡɜɨɞɢɬɫɹ ɮɨɪɦɢɪɨ-
ɜɚɧɢɟ ɲɤɚɥ ɢɫɤɪɟɧɧɨɫɬɢ, ɷɤɫɬɪɚɜɟɪɫɢɢ ɢ ɫɬɚɛɢɥɶ-
ɧɨɫɬɢν ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɞɟɫɤɪɢɩɬɨɪɚ, ɤɨɬɨ-
ɪɵɣ ɜɤɥɸɱɟɧ ɜ ɩɨɥɹ ɤɥɚɫɫɚ, ɩɨɞɫɱɢɬɵɜɚɸɬɫɹ 
ɛɚɥɶɧɵɟ ɨɰɟɧɤɢ ɢɫɤɪɟɧɧɨɫɬɢ ɨɬɜɟɬɨɜν ɩɪɢ ɩɨɥɨ-
ɠɢɬɟɥɶɧɨɦ ɪɟɡɭɥɶɬɚɬɟ ɩɨ ɲɤɚɥɟ ɢɫɤɪɟɧɧɨɫɬɢ ɧɚ 
ɨɫɧɨɜɚɧɢɟ ɛɨɥɶɧɵɯ ɨɰɟɧɨɤ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɬɟɦ-
ɩɟɪɚɦɟɧɬɚ ɢ ɬɢɩ ɥɢɱɧɨɫɬɢ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ɋ ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɢ 

ɩɨɞɜɟɪɝɧɭɬɵ ɬɟɫɬɢɪɨɜɚɧɢɸ β1 ɱɟɥɨɜɟɤ. Ʉɚɠɞɵɣ 
ɢɡ ɧɢɯ ɩɨɥɭɱɢɥ ɩɨɥɧɨɟ ɨɩɢɫɚɧɢɟ ɫɜɨɢɯ ɩɫɢɯɨɥɨ-
ɝɢɱɟɫɤɢɯ ɬɢɩɨɜ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɫɚɦɨɤɨɪɪɟɤ-
ɰɢɢ. Ɍɟɫɬ ɩɪɨɯɨɞɢɥɢ ɥɸɞɢ ɪɚɡɧɵɯ ɜɨɡɪɚɫɬɧɵɯ 
ɤɚɬɟɝɨɪɢɣμ 

1. 3 ɱɟɥɨɜɟɤɚ ɜ ɜɨɡɪɚɫɬɟ 1β ɥɟɬ. ɂɡ ɢɫɩɵɬɭɟ-
ɦɵɯ ɞɚɧɧɨɣ ɜɨɡɪɚɫɬɧɨɣ ɤɚɬɟɝɨɪɢɢ ɜɵɞɟɥɢɥɢɫɶμ 
ɨɞɢɧ - ɫɚɧɝɜɢɧɢɤ, ɷɤɫɬɪɚɜɟɪɬν ɨɞɢɧ - ɦɟɥɚɧɯɨɥɢɤ, 
ɢɧɬɪɨɜɟɪɬν ɨɞɢɧ – ɮɥɟɝɦɚɬɢɤ, ɢɧɬɪɨɜɟɪɬ. ȼɫɟ ɬɟ-
ɫɬɢɪɭɟɦɵɟ ɛɵɥɢ ɩɨɥɧɨɫɬɶɸ ɫɨɝɥɚɫɧɵ ɫ ɨɩɢɫɚɧɢɹ-
ɦɢ ɩɨɥɭɱɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

2. 10 ɱɟɥɨɜɟɤ ɜ ɜɨɡɪɚɫɬɟ 17…1λ ɥɟɬ (ɫɬɭɞɟɧ-
ɬɵ ɝɪɭɩɩ κȻβ1, 0ȼβ1). ȼ ɞɚɧɧɨɣ ɜɨɡɪɚɫɬɧɨɣ ɤɚɬɟ-
ɝɨɪɢɢ ɜɵɞɟɥɢɥɢɫɶμ ɨɞɢɧ – ɮɥɟɝɦɚɬɢɤ, ɢɧɬɪɨɜɟɪɬν 
ɞɜɚ – ɦɟɥɚɧɯɨɥɢɤɚ, ɢɧɬɪɨɜɟɪɬɚν ɬɪɢ – ɯɨɥɟɪɢɤɚ, 
ɷɤɫɬɪɚɜɟɪɬɚν ɱɟɬɵɪɟ – ɫɚɧɝɜɢɧɢɤɚ, ɷɤɫɬɪɚɜɟɪɬɚ. 
Ⱦɟɜɹɬɶ ɬɟɫɬɢɪɭɟɦɵɟ ɛɵɥɢ ɩɨɥɧɨɫɬɶɸ ɫɨɝɥɚɫɧɵ ɫ 
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ɨɩɢɫɚɧɢɹɦɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɨɞɢɧ ɬɟɫɬɢɪɭɟ-
ɦɵɣ, ɬɟɦɩɟɪɚɦɟɧɬ ɤɨɬɨɪɨɝɨ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɫɬɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɢɩɭ ɦɟɥɚɧɯɨɥɢɤ, ɬɢɩ ɥɢɱɧɨɫɬɢ – 
ɢɧɬɪɨɜɟɪɬ, ɛɵɥ ɧɟ ɫɨɝɥɚɫɟɧ ɫ ɬɚɤɢɦɢ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɚɦɢ, ɤɚɤ ɩɚɫɫɢɜɧɨɫɬɶ, ɧɟɪɟɲɢɬɟɥɶɧɨɫɬɶ ɢ ɩɨ-
ɤɨɪɧɨɫɬɶ. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɤɪɭɝɟ Ⱥɣɡɟɧɤɚ (ɪɢɫ. 1). 

Ⱥɧɚɥɢɡ ɝɪɭɩɩɵ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɛɨɥɶɲɟɧɫɬɜɨ 
ɫɬɭɞɟɧɬɨɜ ɨɬɧɨɫɹɬɫɹ ɤ ɬɢɩɭ «ɋɚɧɝɜɢɧɢɤ». ɂɯ ɯɚ-
ɪɚɤɬɟɪɢɡɭɟɬμ ɨɪɝɚɧɢɡɨɜɚɧɧɨɫɬɶ ɜ ɪɚɛɨɬɟν ɱɪɟɡɦɟɪ-
ɧɚɹ ɩɨɤɥɚɞɢɫɬɨɫɬɶ, ɫɬɪɟɦɥɟɧɢɟ ɢɡɛɟɝɚɬɶ ɜɫɟ ɤɨɧ-
ɮɥɢɤɬɵ, ɧɟ ɯɜɚɬɚɟɬ ɤɪɢɬɢɱɧɨɫɬɢ ɦɵɲɥɟɧɢɹ, ɧɚɥɢ-
ɱɢɹ ɱɟɬɤɨɣ ɫɨɛɫɬɜɟɧɧɨɣ ɩɨɡɢɰɢɢ. Ɂɧɚɧɢɟ ɷɬɢɯ 
ɮɚɤɬɨɪɨɜ ɩɨɡɜɨɥɹɟɬ ɡɚɞɭɦɚɬɶɫɹ ɧɚ ɩɪɟɞɦɟɬ ɫɚɦɨ-
ɜɨɫɩɢɬɚɧɢɹ. 

 
Ɋɢɫ. 1. Ʉɪɭɝ Ⱥɣɡɟɧɤɚ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɝɪɭɩɩɵ 0ȼβ1 

ɢ κȻβ1 
 
3. 7 ɱɟɥɨɜɟɤ ɜ ɜɨɡɪɚɫɬɟ 40…45 ɥɟɬ. ɂɡ ɢɫɩɵ-

ɬɭɟɦɵɯ ɞɚɧɧɨɣ ɜɨɡɪɚɫɬɧɨɣ ɤɚɬɟɝɨɪɢɢ ɜɵɞɟɥɢɥɢɫɶμ 
ɨɞɢɧ - ɫɚɧɝɜɢɧɢɤ, ɷɤɫɬɪɚɜɟɪɬν ɨɞɢɧ – ɯɨɥɟɪɢɤ, ɷɤɫ-
ɬɪɚɜɟɪɬν ɞɜɚ – ɮɥɟɝɦɚɬɢɤɚ, ɢɧɬɪɨɜɟɪɬɚν ɬɪɢ - ɦɟ-
ɥɚɧɯɨɥɢɤɚ, ɢɧɬɪɨɜɟɪɬɚ. ɒɟɫɬɶ ɬɟɫɬɢɪɭɟɦɵɟ ɛɵɥɢ 
ɩɨɥɧɨɫɬɶɸ ɫɨɝɥɚɫɧɵ ɫ ɨɩɢɫɚɧɢɹɦɢ ɩɨɥɭɱɟɧɧɵɯ 
ɞɚɧɧɵɯ, ɨɞɢɧ ɬɟɫɬɢɪɭɟɦɵɣ, ɬɟɦɩɟɪɚɦɟɧɬ ɤɨɬɨɪɨ-

ɝɨ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɫɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɢɩɭ ɫɚɧɝ-
ɜɢɧɢɤ, ɬɢɩ ɥɢɱɧɨɫɬɢ – ɷɤɫɬɪɚɜɟɪɬ. ɉɨɥɶɡɨɜɚɬɟɥɶ 
ɛɵɥ ɧɟ ɫɨɝɥɚɫɟɧ ɫ ɬɚɤɢɦɢ ɩɭɧɤɬɚɦɢ, ɤɚɤ ɩɚɫɫɢɜ-
ɧɨɫɬɶ, ɧɟɪɟɲɢɬɟɥɶɧɨɫɬɶ ɢ ɩɨɤɨɪɧɨɫɬɶ. 

4. 1 ɱɟɥɨɜɟɤ ɜ ɜɨɡɪɚɫɬɟ 65 ɥɟɬ. Ɍɟɦɩɟɪɚɦɟɧɬɚ 
ɞɚɧɧɨɝɨ ɢɫɩɵɬɭɟɦɨɝɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɢɩɭ ɯɨɥɟɪɢɤ. 
ɂɫɩɵɬɭɟɦɵɣ ɛɵɥ ɩɨɥɧɨɫɬɶɸ ɫɨɝɥɚɫɟɧ ɫ ɨɩɢɫɚɧɢ-
ɹɦɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 

ɉɨɫɤɨɥɶɤɭ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɵɬɭɟɦɵɯ, ɧɟɫɨɝɥɚɫ-
ɧɵɯ ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɧɟ ɪɚɜɧɨ ɧɭɥɸ, 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨ 
ɨɬɜɟɬɵ ɧɚ ɜɨɩɪɨɫɵ ɷɬɢɯ ɬɟɫɬɢɪɭɟɦɵɯ. ɂ ɜɵɹɫɧɢɬɶ, 
ɫɜɹɡɚɧɧɨ ɷɬɨ ɫ ɢɯ ɥɢɱɧɵɦ ɜɨɫɩɪɢɹɬɢɟɦ ɦɢɪɚ ɢɥɢ 
ɧɟɬɨɱɧɨɫɬɶɸ ɜ ɩɨɫɬɚɧɨɜɤɟ ɜɨɩɪɨɫɨɜ. 
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ȼɜɟɞɟɧɢɟ 
Ʉɨɦɩɶɸɬɟɪɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɪɚɡɜɢɜɚɟɬɫɹ ɧɟɩɪɟ-

ɪɵɜɧɨ ɢ ɛɵɫɬɪɨ ɫ ɦɨɦɟɧɬɚ ɩɨɹɜɥɟɧɢɹ ɩɟɪɜɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ ɜ 1λ50-ɬɵɯ ɝɨɞɚɯ. ȼɨɡɦɨɠɧɨɫɬɶ ɤɚɠ-
ɞɨɝɨ ɱɟɥɨɜɟɤɚ ɨɛɥɚɞɚɧɢɟ ɨɞɧɢɦ ɤɨɦɩɶɸɬɟɪɨɦ ɜ 
ɛɥɢɠɚɣɳɟɟ ɜɪɟɦɹ ɭɠɟ ɪɟɚɥɶɧɚ. Ʉɨɦɩɶɸɬɟɪɵ ɧɟ 
ɫɨɦɧɢɬɟɥɶɧɨ ɨɱɟɧɶ ɦɨɳɧɵɟ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɢ 
ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɦɧɨɝɢɯ ɨɛɥɨɫɬɹɯ ɠɢɡɧɢ ɢ ɬɟɯɧɢɤɢ. 
ȼ ɬɨɦ ɱɢɫɥɟ, ɢ ɜ ɡɚɞɚɱɚɯ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɟɥɨ ɜ ɬɨɦ, 
ɱɬɨ ɤɨɦɩɶɸɬɟɪɵ ɢɦɟɸɬ ɞɟɥɨ ɬɨɥɶɤɨ ɫ ɰɢɮɪɨɜɵɦɢ 
ɫɢɝɧɚɥɚɦɢ, ɬ.ɟ. ɫ ɞɜɭɦɹ ɫɨɫɬɨɹɧɢɹɦɢ 0 ɢ 1. Ⱥ ɫɢɝ-
ɧɚɥɵ, ɤɨɬɨɪɵɟ ɫɭɳɟɫɬɜɭɸɬ ɜ ɫɢɫɬɟɦɚɯ 
ɭɩɪɚɜɥɟɧɢɹ, ɚɧɚɥɨɝɨɜɵɟ. Ɉɬ ɫɸɞɚ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ 

ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɧɭɠɧɵ (ɩɥɚ-
ɬɵ) ɦɨɞɭɥɢ ɜɜɨɞ-ɜɵɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɢ ɰɢɮɪɨɜɵɯ 
ɫɢɝɧɚɥɨɜ ɢɥɢ ɤɨɥɬɪɨɥɥɟɪɵ. ɂɡ-ɡɚ ɜɵɫɨɤɨɣ ɰɟɧɵ 
ɤɨɥɬɪɨɥɥɟɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨɨɛɳɟ ɬɨɥɶɤɨ ɜ ɩɪɨ-
ɦɵɲɥɟɧɧɨɫɬɢ. Ⱥ ɩɥɚɬɵ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞ-ɜɵɜɨɞɚ 
ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɥɨɤɚɥɶɧɵɯ ɦɟɫɬ. ȼ ɷɬɨɣ ɫɬɚɬɶɟ, 
ɦɵ ɩɨɤɚɠɟɦ ɤɚɤ ɩɪɢɦɟɧɢɬɶ ɦɨɞɭɥɶ ɰɢɮɪɨɜɨɝɨ 
ɜɜɨɞ-ɜɵɜɨɞɚ ɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ E154 ɞɥɹ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɫ ɩɨɪɬɚ ɷɬɨɝɨ ɦɨɞɭɥɢ ɜ ɜɟɥɢɱɢɧɭ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɸ ɞɚɜɥɟɧɢɟ ɢ ɨɛɴɺɦ ɧɚ ɛɚɡɟ ɦɧɨ-
ɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɧɟɜɦɨɬɚɯɨɝɪɚɮɚ. 
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