






 
  

Ⱥңɞɚɬɩɚ 

 
Ⱦɢɩɥɨɦɞɵқ ɠɨɛɚɧɵң ɬɚқɵɪɵɛɵ «Ȼіɪɵңғɚɣ ɞɟɪɟɤɬɟɪ ɛɚɡɚɫɵɧ ɛɚɫқɚɪɭ 

ɨɪɬɚɫɵɧ құɪɭ». ɀɨɛɚɧɵң ɦɚқɫɚɬɵ - ɞɟɪɟɤқɨɪ әɤіɦɲіɥɟɪі ɦɟɧ ɛɚғɞɚɪɥɚɦɚɥɵқ 
ɠɚɫɚқɬɚɦɚɧɵ әɡіɪɥɟɭɲіɥɟɪɞің ɠұɦɵɫɵɧ ɬɚɥɞɚɭ, ɛɚɣɥɚɧɵɫ ɬүɪɥɟɪіɧɟ 
қɚɪɚɦɚɫɬɚɧ ɛіɪɵңғɚɣ ɢɧɬɟɪɮɟɣɫ ɩɟɧ ɛіɪɵңғɚɣ ɮɭɧɤɰɢɨɧɚɥɞɵɥɵқɬɵ ɩɚɣɞɚɥɚɧɚ 
ɨɬɵɪɵɩ, ɞɟɪɟɤқɨɪɞɵ ɛɚɫқɚɪɭ ɠүɣɟɥɟɪіɧің әɪɬүɪɥі ɬүɪɥɟɪіɦɟɧ ɠұɦɵɫɵɧ 
ɠɟңіɥɞɟɬɟɬіɧ қɨɫɵɦɲɚɧɵ әɡіɪɥɟɭ. ɀɨɛɚɧɵ ɨɪɵɧɞɚɭ ɛɚɪɵɫɵɧɞɚ ɤɪɨɫɫ-
ɩɥɚɬɮɨɪɦɚɧɵ, құɪɚɥɞɵң ɛіɪɟɝɟɣɥіɝіɧ, ɚɧɵқ ɢɧɬɟɪɮɟɣɫɬі ɠәɧɟ 
ɮɭɧɤɰɢɨɧɚɥɞɵɥɵқɬɵ ɲɟɲɭ қɚɠɟɬ. Ɉɫɵ ɦɚқɫɚɬқɚ қɨɥ ɠɟɬɤіɡɭ үɲіɧ JVM, 
Kotlin, Gradle, Git, JavaFX, TorandoFX, CSS, FXML ɬɟɯɧɨɥɨɝɢɹɥɚɪɵ 
ɩɚɣɞɚɥɚɧɵɥɞɵ. Ⱦɢɫɫɟɪɬɚɰɢɹɥɵқ ɠұɦɵɫɬɚ ɤіɪіɫɩɟ, ɛɟɫ ɬɚɪɚɭ, әɪ ɬɚɪɚɭɞɵң 
қɨɪɵɬɵɧɞɵɫɵ ɠәɧɟ қɨɪɵɬɵɧɞɵ қɨɪɵɬɵɧɞɵ ɛɚɪ. ɇәɬɢɠɟɫіɧɞɟ, ɛɚғɞɚɪɥɚɦɚɥɵқ 
өɧіɦɞɟɪɞі ɠɨɛɚɥɚɭ ɦɟɧ ɞɚɦɵɬɭɞɵң ɡɚɦɚɧɚɭɢ әɞіɫɬɟɪі ɡɟɪɬɬɟɥɞі ɠәɧɟ ɨɞɚɧ әɪі 
өɧіɦ әɡіɪɥɟɭɝɟ ɚɪɧɚɥғɚɧ ɠɨɫɩɚɪ ɠɚɫɚɥɞɵ. 

  



 
  

Ⱥɧɧɨɬɚɰɢɹ 

 
Ɍɟɦɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ «Ɋɚɡɪɚɛɨɬɤɚ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɵ 

ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɛɚɡ ɞɚɧɧɵɯ». ɐɟɥɶɸ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ 
ɪɚɛɨɬɵ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɛɚɡ ɞɚɧɧɵɯ ɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɩɪɢɥɨɠɟɧɢɹ, ɭɩɪɨɳɚɸɳɟɟ ɪɚɛɨɬɭ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɬɢɩɚɦɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ ɢ ɟɞɢɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 
ɩɨɞɤɥɸɱɟɧɢɹ. ȼɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ 
ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɢ, ɭɧɢɤɚɥɶɧɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɨɱɟɜɢɞɧɨɫɬɢ ɢɧɬɟɪɮɟɣɫɚ 
ɢ ɮɭɧɤɰɢɨɧɚɥɚ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 
ɬɟɯɧɨɥɨɝɢɢ JVM, Kotlin, Gradle, Git, JavaFX, TorandoFX, CSS, FXML. ȼ 
ɞɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ ɜɯɨɞɢɬ ɜɜɟɞɟɧɢɟ, ɩɹɬɶ ɝɥɚɜ, ɜɵɜɨɞɵ ɩɨ ɤɚɠɞɨɣ ɝɥɚɜɟ ɢ 
ɢɬɨɝɨɜɨɟ ɡɚɤɥɸɱɟɧɢɟ. ȼ ɢɬɨɝɟ ɢɡɭɱɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɢ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɫɨɫɬɚɜɥɟɧ ɩɥɚɧ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ 
ɩɪɨɞɭɤɬɚ. 
  



 
  

Annotation 

 
Theme of the thesis project «Development of an integrated database 

administration environment». The goal of the project is to analyze the work of 
database administrators and software developers, to develop an application that 
simplifies working with various types of database management systems using a 
unified interface and uniform functionality regardless of the type of connection. 
During the execution of the project, it is necessary to solve the problem of cross-
platform accessibility, uniqueness of the tool, obvious interface, and functionality. 
To achieve this goal, technologies, such as JVM, Kotlin, Gradle, Git, JavaFX, 
TorandoFX, CSS, FXML were used. The graduation project includes an 
introduction, five chapters, conclusions for each chapter and a final conclusion. As a 
result, modern methods of designing and developing software products were 
studied, and a plan for further product development was drawn up. 
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ȼɜɟɞɟɧɢɟ 

 
Ⱥɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɛɢɡɧɟɫɚ ɜ ɫɬɨɪɨɧɭ ɰɢɮɪɨɜɢɡɚɰɢɢ 

ɩɪɟɞɩɪɢɹɬɢɣ ɩɨɪɨɞɢɥɨ ɩɨɹɜɥɟɧɢɟ ɧɚ ɪɵɧɤɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ. Ʉɚɠɞɚɹ ɢɡ ɩɨɹɜɢɜɲɢɯɫɹ ɋɍȻȾ ɢɦɟɟɬ ɫɜɨɢ ɩɥɸɫɵ 
ɢ ɦɢɧɭɫɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɟɣ ɛɵɬɶ ɮɚɜɨɪɢɬɨɦ ɜ ɪɟɲɟɧɢɢ ɤɚɤɨɣ-ɥɢɛɨ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɡɚɞɚɱɢ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɝɢɛɤɢɟ ɢ ɧɚɞɟɠɧɵɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ 
ɪɚɡɥɢɱɧɵɯ ɋɍȻȾ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɋɍȻȾ ɞɟɥɚɟɬ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ ɛɨɥɟɟ 
ɹɱɟɢɫɬɨɣ ɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ, ɢɡɛɚɜɥɹɹ ɨɬ ɛɨɥɶɲɨɣ ɧɚɝɪɭɡɤɢ ɜ ɨɞɧɨɣ ȻȾ ɢ 
ɨɛɳɟɣ ɬɨɱɤɢ ɨɬɤɚɡɚ. ɇɨ ɬɚɤɨɣ ɩɨɞɯɨɞ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɥɨɠɧɹɟɬ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɫɢɫɬɟɦɵ. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɚɦ ɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɦɧɨɠɟɫɬɜɨ 
ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɤɚɠɞɨɣ ɋɍȻȾ, ɱɬɨ ɦɨɠɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɬɶ ɧɚ 
ɫɤɨɪɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɫɨɬɪɭɞɧɢɤɨɜ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ 
ɧɟɨɛɯɨɞɢɦɨ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɰɟɧɬɪɚɥɢɡɨɜɚɬɶ ɭɩɪɚɜɥɟɧɢɹ ɜɫɟɦɢ ɋɍȻȾ. 

Ɉɬ ɫɤɨɪɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɬɪɭɞɧɢɤɨɜ ɡɚɜɢɫɢɬ ɜɟɫɶ 
ɤɨɦɦɟɪɱɟɫɤɢɣ ɭɫɩɟɯ ɛɢɡɧɟɫɚ. ɇɚ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ 
ɜɨɡɥɚɝɚɟɬɫɹ ɛɨɥɶɲɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɯɪɚɧɧɨɫɬɶ ɞɚɧɧɵɯ ɢ ɩɪɚɜɢɥɶɧɨɫɬɶ 
ɢɯ ɨɛɪɚɛɨɬɤɢ. Ʌɸɛɚɹ ɨɲɢɛɤɚ ɦɨɠɟɬ ɫɬɨɢɬɶ ɩɪɟɞɩɪɢɹɬɢɸ ɛɨɥɶɲɢɯ ɪɟɫɭɪɫɧɵɯ 
ɡɚɬɪɚɬ. ɇɚɩɪɢɦɟɪ, ɩɨɥɶɡɨɜɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɪɚɧɟɟ ɪɚɛɨɬɚɥ ɬɨɥɶɤɨ ɫ ɋɍȻȾ Oracle 
ɢ ɬɨɥɶɤɨ ɱɟɪɟɡ ɤɨɧɫɨɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɩɪɢ ɩɟɪɜɨɦ ɩɨɞɤɥɸɱɟɧɢɢ ɤ PostgreSQL 
ɱɟɪɟɡ PgAdmin ɫɥɭɱɚɣɧɨ ɦɨɠɟɬ ɜɵɩɨɥɧɢɬɶ ɡɚɩɪɨɫ ɧɟ ɞɥɹ ɬɨɣ ɋɍȻȾ, ɧɟ 
ɨɬɤɥɸɱɢɜ ɩɪɢ ɷɬɨɦ ɚɜɬɨɤɨɦɦɢɬ. Ɍɟɩɟɪɶ, ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɛɨɬɵ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɢ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ, ɚɞɦɢɧɢɫɬɪɚɬɨɪɚɦ 
ɩɪɢɞɟɬɫɹ ɬɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɚɤɬɭɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɜɦɟɫɬɨ 
ɜɵɩɨɥɧɟɧɢɹ ɬɟɤɭɳɢɯ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. ɉɨɞɨɛɧɵɯ ɫɢɬɭɚɰɢɣ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɠɟɬ ɛɵɬɶ ɦɧɨɝɨ, ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 
ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɋɍȻȾ ɢ ɩɪɢɥɨɠɟɧɢɣ, ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 
ɢɦɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ ɞɚɧɧɵɯ ɫɨɬɪɭɞɧɢɤɨɜ ɞɨɥɠɟɧ 
ɦɚɤɫɢɦɚɥɶɧɨ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɫɜɨɟɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɱɬɨ 
ɨɱɟɧɶ ɜɚɠɧɨ ɞɥɹ ɛɢɡɧɟɫɚ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 
ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɫɧɢɡɢɬ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɜ ɪɚɛɨɬɟ ɫɜɨɢɯ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɩɨɜɵɫɢɬ ɢɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ.  

Ɋɟɡɭɥɶɬɚɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ ɛɭɞɟɬ ɝɨɬɨɜɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ 
ɞɥɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɢ ɞɪɭɝɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɋɍȻȾ. Ⱦɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ 
ɛɭɞɟɬ ɩɪɨɫɬɵɦ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɨɫɜɨɟɧɢɢ, ɧɟ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢɥɢ ɫɨɡɞɚɜɚɬɶ ɫɢɬɭɚɰɢɣ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɫɥɨɠɧɨ 
ɩɪɟɞɫɤɚɡɚɬɶ ɢɥɢ ɨɧ ɹɜɥɹɟɬɫɹ ɧɟɨɩɪɟɞɟɥɟɧɧɵɦ.   
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1 Ɉɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɢ ɨɞɢɧ ɛɢɡɧɟɫ ɧɟ ɨɛɯɨɞɢɬɫɹ ɛɟɡ ɰɢɮɪɨɜɨɝɨ 

ɯɪɚɧɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɫɜɨɟɣ ɢɧɮɨɪɦɚɰɢɢ. Ɋɚɡɧɨɨɛɪɚɡɧɵɟ ɰɟɥɢ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ ɩɨɪɨɠɞɚɸɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɲɟɧɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɫɨɡɞɚɜɚɬɶ ɛɨɥɟɟ ɝɢɛɤɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. 
Ɉɫɨɛɟɧɧɨ ɷɬɨ ɡɚɦɟɬɧɨ ɜ ɨɛɥɚɫɬɢ ɯɪɚɧɟɧɢɹ ɰɢɮɪɨɜɵɯ ɞɚɧɧɵɯ: ɨɛɢɥɢɟ ɪɟɲɟɧɢɣ 
ɜ ɫɪɟɞɟ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ, ɪɚɡɧɨɨɛɪɚɡɢɟ ɢɯ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɢ ɢ ɩɨɞɯɨɞɨɜ ɫɨɡɞɚɟɬ ɫɢɬɭɚɰɢɸ, ɤɨɝɞɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɬɨɥɶɤɨ ɨɞɧɨɣ ɋɍȻȾ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɹɜɥɹɟɬɫɹ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɢ 
ɨɝɪɚɧɢɱɢɜɚɟɬ ɪɚɡɜɢɬɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɪɢ ɪɚɡɜɢɬɢɢ IT ɫɟɤɬɨɪɚ ɜ ɪɚɦɤɚɯ ɨɞɧɨɝɨ ɛɢɡɧɟɫɚ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɧɟɫɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ ɋɍȻȾ. ɇɚɩɪɢɦɟɪ, ɞɥɹ ɜɟɞɟɧɢɹ ɭɱɟɬɨɜ ɬɪɚɧɡɚɤɰɢɣ, ɝɞɟ 
ɩɨɬɟɪɹ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɣ, ɛɢɡɧɟɫ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɧɚɞɟɠɧɭɸ ɢ ɞɨɪɨɝɨɸ ɋɍȻȾ «Oracle RDBMS», ɚ ɞɥɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ ɤɥɢɟɧɬɚɦ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɨɫɧɨɜɧɭɸ 
ɋɍȻȾ, ɞɚɧɧɵɟ ɛɭɞɭɬ ɪɟɩɥɢɰɢɪɨɜɚɬɶɫɹ ɜ ɨɬɤɪɵɬɭɸ 
ɞɨɤɭɦɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɋɍȻȾ «MongoDB». Ⱥɧɚɥɨɝɢɱɧɵɯ ɩɨɞɯɨɞɨɜ ɜ 
ɪɚɦɤɚɯ ɨɞɧɨɝɨ ɛɢɡɧɟɫɚ ɦɨɠɟɬ ɛɵɬɶ ɨɱɟɧɶ ɦɧɨɝɨ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɥɨɠɧɹɟɬ 
ɪɚɛɨɬɭ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚɦ ɛɚɡ ɞɚɧɧɵɯ ɢ ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ. Ⱦɥɹ ɩɨɞɞɟɪɠɤɢ ɢ ɜɵɩɨɥɧɟɧɢɹ ɟɠɟɞɧɟɜɧɵɯ ɡɚɞɚɱ, ɫɨɬɪɭɞɧɢɤɚɦ 
ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɤɚɠɞɨɣ ɢɡ 
ɋɍȻȾ. Эɬɨɬ ɫɩɢɫɨɤ ɦɨɠɟɬ ɫɨɫɬɨɹɬɶ ɤɚɤ ɢɡ ɤɨɧɫɨɥɶɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ, ɤɨɬɨɪɵɟ 
ɧɟ ɹɜɥɹɸɬɫɹ ɞɪɭɠɟɥɸɛɧɵɦɢ ɢ ɬɪɟɛɭɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟɝɨ 
ɫɨɫɪɟɞɨɬɨɱɟɧɢɹ; ɬɚɤ ɢ ɢɡ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ 
ɤɨɦɮɨɪɬɧɨ ɭɩɪɚɜɥɹɬɶ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɢ ɩɨɧɢɠɚɸɳɢɯ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɢ 
ɭɪɨɜɟɧɶ ɜɯɨɞɚ. Ʉɚɠɞɨɟ ɩɪɢɥɨɠɟɧɢɟ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɵɣ ɫɬɢɥɶ, ɢɧɬɟɪɮɟɣɫ ɢ 
ɩɨɞɯɨɞ ɤ ɪɟɲɟɧɢɸ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɚɞɚɱ, ɱɬɨ ɫɨɡɞɚɟɬ ɧɟɤɨɬɨɪɵɟ ɬɪɭɞɧɨɫɬɢ ɞɥɹ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɡɚɦɟɞɥɟɧɢɹ ɪɚɛɨɬɵ ɢɥɢ 
ɞɚɠɟ ɨɲɢɛɤɚɦ ɜɨ ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɚ ɥɸɛɚɹ ɨɲɢɛɤɚ ɩɪɢ ɪɚɛɨɬɟ ɫ 
ɞɚɧɧɵɦɢ, ɦɨɠɟɬ ɫɬɨɢɬɶ ɨɱɟɧɶ ɞɨɪɨɝɨ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ ɩɪɨɛɥɟɦɵ ɫɭɳɟɫɬɜɭɸɬ ɩɪɢɥɨɠɟɧɢɹ, 
ɤɨɬɨɪɵɟ ɚɝɪɟɝɢɪɭɸɬ ɜ ɫɟɛɟ ɞɨɫɬɭɩɵ ɢ ɭɩɪɚɜɥɟɧɢɟ ɪɚɡɥɢɱɧɵɦɢ ɋɍȻȾ. Ƚɥɚɜɧɨɟ 
ɩɪɟɢɦɭɳɟɫɬɜɨ ɞɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɦ ɢɧɬɟɪɮɟɣɫɟ, ɧɟ 
ɡɚɜɢɫɢɦɨɦ ɨɬ ɋɍȻȾ, ɱɬɨ ɷɤɨɧɨɦɢɬ ɜɪɟɦɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɩɨɦɨɝɚɟɬ ɢɦ 
ɨɫɜɨɢɬɶɫɹ ɫ ɧɨɜɨɣ ɋɍȻȾ ɧɚɦɧɨɝɨ ɛɵɫɬɪɟɟ. Ɍɚɤ ɠɟ ɞɚɧɧɵɟ ɩɪɢɥɨɠɟɧɢɹ 
ɷɤɨɧɨɦɹɬ ɩɨɫɬɨɹɧɧɭɸ ɢ ɨɩɟɪɚɬɢɜɧɭɸ ɩɚɦɹɬɶ ɧɚ ɪɚɛɨɱɟɦ ɤɨɦɩɶɸɬɟɪɟ 
ɩɨɥɶɡɨɜɚɬɟɥɹ, ɬɚɤ ɤɚɤ ɟɦɭ ɧɟɨɛɯɨɞɢɦɨ ɯɪɚɧɢɬɶ ɢ ɡɚɩɭɫɤɚɬɶ ɬɨɥɶɤɨ ɨɞɢɧ 
ɷɤɡɟɦɩɥɹɪ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɞɨɫɬɭɩɚ ɤɨ ɜɫɟɦ ɋɍȻȾ. Ʉ ɦɢɧɭɫɚɦ ɬɚɤɢɯ 
ɩɪɢɥɨɠɟɧɢɣ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɢɫɬɟɦɭ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɨɞɧɢɦ ɷɤɡɟɦɩɥɹɪɨɦ ɫɩɟɰɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɢ ɨɬɫɭɬɫɬɜɢɟ 
ɭɧɢɤɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ, ɫɜɨɣɫɬɜɟɧɧɵɯ ɨɩɪɟɞɟɥɟɧɧɵɦ ɋɍȻȾ. 
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1.1 ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

 
Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ, 
ɜɵɩɨɥɧɟɧɢɸ ɡɚɩɪɨɫɨɜ ɢ ɩɪɨɫɦɨɬɪɭ ɪɟɡɭɥɶɬɚɬɨɜ ɷɬɢɯ ɡɚɩɪɨɫɨɜ. Ƚɥɚɜɧɨɣ ɰɟɥɶɸ 
ɩɪɨɞɭɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɸ ɭɞɨɛɧɨɝɨ ɢ ɟɞɢɧɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɲɢɛɨɤ ɧɚ ɮɨɧɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɋɍȻȾ ɢ 
ɫɧɢɠɟɧɢɹ ɩɨɪɨɝɚ ɜɯɨɞɚ ɫɨɬɪɭɞɧɢɤɨɜ.  

Ɋɚɛɨɬɭ ɫ ɝɥɚɜɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɱɚɫɬɶɸ ɩɪɢɥɨɠɟɧɢɹ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ 
ɧɚ ɬɪɢ ɷɬɚɩɚ: 

 ɫɨɡɞɚɧɢɟ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɩɨɥɶɡɨɜɚɬɟɥɸ 
ɧɟɨɛɯɨɞɢɦɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɜ ɩɪɢɥɨɠɟɧɢɢ ɫɨɟɞɢɧɟɧɢɟ ɫ ɤɚɤɨɣ-ɥɢɛɨ ɋɍȻȾ. 
ȼ ɫɥɭɱɚɟ ɩɟɪɜɨɝɨ ɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ ɷɬɨɬ ɩɭɧɤɬ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ. ɋɨɡɞɚɧɢɟ 
ɫɨɟɞɢɧɟɧɢɹ ɢɧɢɰɢɢɪɭɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɭɬɟɦ ɡɚɩɭɫɤɚ ɫɰɟɧɚɪɢɹ ɪɟɝɢɫɬɪɚɰɢɢ 
ɫɨɟɞɢɧɟɧɢɹ. ɉɟɪɜɵɦ ɲɚɝɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɬɢɩ ɋɍȻȾ, ɤ ɤɨɬɨɪɨɦɭ 
ɛɭɞɟɬ ɫɨɡɞɚɜɚɬɶɫɹ ɩɨɞɤɥɸɱɟɧɢɟ, ɬɚɤ ɤɚɤ ɨɬ ɜɵɛɨɪɚ ɡɚɜɢɫɢɬ ɧɟɨɛɯɨɞɢɦɵɟ 
ɞɚɧɧɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɨɞɤɥɸɱɟɧɢɹ. ɉɨɫɥɟ ɜɵɛɨɪɚ ɋɍȻȾ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɭɠɧɨ 
ɜɜɟɫɬɢ ɧɟɤɨɬɨɪɵɟ ɞɚɧɧɵɟ: ɧɚɡɜɚɧɢɟ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ, ɯɨɫɬ, ɩɨɪɬ, ɧɚɡɜɚɧɢɟ ɛɚɡɵ 
ɞɚɧɧɵɯ, ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɩɚɪɨɥɶ. ɋɨɟɞɢɧɟɧɢɟ ɢ ɞɚɥɶɧɟɣɲɚɹ ɪɚɛɨɬɚ ɫ ɋɍȻȾ 
ɛɭɞɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɨɬ ɥɢɰɚ ɭɤɚɡɚɧɧɨɝɨ ɚɤɤɚɭɧɬɚ, ɜɫɟ ɨɝɪɚɧɢɱɟɧɢɹ ɢ ɞɨɫɬɭɩɵ 
ɛɭɞɭɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɚɤɤɚɭɧɬɭ. ɉɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɫɨɡɞɚɧɢɹ ɫɨɟɞɢɧɟɧɢɹ 
ɦɟɠɞɭ ɩɪɢɥɨɠɟɧɢɟɦ ɢ ɋɍȻȾ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɟɪɟɣɬɢ ɤ ɜɵɩɨɥɧɟɧɢɸ 
ɡɚɩɪɨɫɨɜ; 

 ɧɚɩɢɫɚɧɢɟ ɡɚɩɪɨɫɨɜ ɤ ɛɚɡɟ ɞɚɧɧɵɯ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɪɚɛɨɬɵ ɫ ɛɚɡɚɦɢ 
ɞɚɧɧɵɯ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɨɡɞɚɧɢɢ, ɚ ɢɧɨɝɞɚ ɢ ɚɧɚɥɢɡɚ ɡɚɩɪɨɫɨɜ ɧɚ SQL ɢɥɢ ɟɝɨ 
ɩɨɞɨɛɧɵɯ ɹɡɵɤɚɯ. Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ ɡɚɩɪɨɫɨɜ ɜ ɩɪɢɥɨɠɟɧɢɢ ɜɵɞɟɥɟɧɚ ɛɨɥɶɲɚɹ 
ɱɚɫɬɶ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɤɨɬɨɪɨɟ ɜɨɡɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɩɨɞ ɫɟɛɹ. ɉɪɢ 
ɫɨɡɞɚɧɢɢ ɡɚɩɪɨɫɚ ɫɢɫɬɟɦɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ 
ɮɭɧɤɰɢɨɧɚɥ, ɤɨɬɨɪɵɣ ɧɚɰɟɥɟɧ ɧɚ ɨɛɥɟɝɱɟɧɢɟ ɧɚɩɢɫɚɧɢɹ ɢ ɱɬɟɧɢɹ ɜɜɟɞɟɧɧɨɝɨ 
ɬɟɤɫɬɚ. ɉɟɪɜɵɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɮɭɧɤɰɢɨɧɚɥɨɦ ɹɜɥɹɟɬɫɹ ɧɭɦɟɪɚɰɢɹ ɫɬɪɨɤ, 
ɰɟɥɶ ɤɨɬɨɪɨɣ ɭɩɪɨɫɬɢɬɶ ɧɚɜɢɝɚɰɢɸ ɩɨ ɡɚɩɪɨɫɭ ɢɥɢ ɡɚɩɪɨɫɚɦ ɜ ɫɥɭɱɚɟ ɢɯ 
ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ. ɇɟ ɦɟɧɟɟ ɜɚɠɧɵɦ ɮɭɧɤɰɢɨɧɚɥɨɦ, ɭɩɪɨɳɚɸɳɢɦ ɧɚɜɢɝɚɰɢɸ, 
ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ ɩɨ ɬɟɤɫɬɭ ɡɚɩɪɨɫɚ. ɉɨɢɫɤ ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɟɝɭɥɹɪɧɵɟ 
ɜɵɪɚɠɟɧɢɹ, ɱɬɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɝɪɨɦɧɭɸ ɝɢɛɤɨɫɬɶ ɜ ɩɨɢɫɤɟ ɧɟ 
ɬɨɥɶɤɨ ɩɨ ɩɨɥɧɨɦɭ ɫɨɜɩɚɞɟɧɢɸ ɫɬɪɨɤ, ɧɨ ɢ ɩɨ ɨɩɢɫɚɧɧɵɦ ɢɦ ɲɚɛɥɨɧɚɦ. Ɍɚɤ 
ɠɟ, ɮɭɧɤɰɢɨɧɚɥ ɩɨɢɫɤɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɡɚɦɟɧɵ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɬɟɤɫɬɚ. ɋɚɦɵɦ ɜɚɠɧɵɦ ɩɨɦɨɳɧɢɤɨɦ, ɩɪɢ ɫɨɡɞɚɧɢɢ ɢ ɱɬɟɧɢɢ ɡɚɩɪɨɫɨɜ ɛɭɞɟɬ 
ɩɨɞɫɜɟɬɤɚ ɫɢɧɬɚɤɫɢɫɚ SQL ɫɬɚɧɞɚɪɬɚ ANSI. Ⱦɚɧɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɫɨɡɞɚɟɬ 
ɰɜɟɬɨɜɨɟ ɜɵɞɟɥɟɧɢɟ ɤɥɸɱɟɜɵɯ ɫɥɨɜ ɜ ɡɚɩɪɨɫɟ, ɱɬɨ ɭɩɪɨɳɚɟɬ ɱɬɟɧɢɟ ɢ 
ɩɨɧɢɦɚɧɢɟ ɡɚɩɪɨɫɚ. ɉɨ ɩɪɨɜɟɞɟɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɭɱɟɧɵɯ Ʉɟɦɛɪɢɞɠɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ, ɩɨɞɫɜɟɬɤɚ ɫɢɧɬɚɤɫɢɫɚ ɭɫɤɨɪɹɟɬ ɩɨɧɢɦɚɧɢɟ ɤɨɞɚ ɧɚ ɧɟɫɤɨɥɶɤɨ 
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ɫɟɤɭɧɞ, ɩɪɢ ɟɝɨ ɧɟɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ, ɚ ɩɪɢ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɪɚɡɧɢɰɚ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ [1]; 

 ɜɵɩɨɥɧɟɧɢɟ ɡɚɩɪɨɫɚ ɢ ɩɪɨɫɦɨɬɪ ɟɝɨ ɪɟɡɭɥɶɬɚɬɨɜ. ɍ ɩɨɥɶɡɨɜɚɬɟɥɹ ɟɫɬɶ 
ɧɟɫɤɨɥɶɤɨ ɩɭɬɟɣ ɤ ɡɚɩɭɫɤɭ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɚ. Ɉɧ ɦɨɠɟɬ ɡɚɩɭɫɬɢɬɶ ɜɟɫɶ ɤɨɞ, 
ɧɚɯɨɞɹɳɢɣɫɹ ɧɚ ɪɚɛɨɱɟɣ ɩɚɧɟɥɢ ɧɚɠɚɬɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɧɨɩɤɢ ɢɥɢ 
ɫɨɱɟɬɚɧɢɟɦ ɤɥɚɜɢɲ, ɩɪɢ ɷɬɨɦ, ɩɪɨɝɪɚɦɦɚ ɪɚɡɞɟɥɢɬ ɜɟɫɶ ɬɟɤɫɬ ɧɚ ɩɨɞɡɚɩɪɨɫɵ 
ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɫɢɦɜɨɥɚɦ ɪɚɡɞɟɥɢɬɟɥɹɦ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɜ 
ɧɚɫɬɪɨɣɤɚɯ ɢ ɜɵɩɨɥɧɢɬ ɨɬɞɟɥɶɧɵɟ ɡɚɩɪɨɫɵ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. Ɍɚɤ ɠɟ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɵɞɟɥɢɬɶ ɤɚɤɭɸ-ɬɨ ɱɚɫɬɶ ɡɚɩɪɨɫɚ ɜ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɢ 
ɡɚɩɭɫɬɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɬɨɥɶɤɨ ɜɵɞɟɥɟɧɧɨɣ ɱɚɫɬɢ ɩɨ ɬɟɦ ɠɟ ɩɪɚɜɢɥɚɦ. ȼɫɟ 
ɡɚɩɭɳɟɧɧɵɟ ɡɚɩɪɨɫɵ ɛɭɞɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɢ ɧɟ ɡɚɜɢɫɹɬ ɞɪɭɝ ɨɬ 
ɞɪɭɝɚ. Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɤɚɠɞɨɝɨ ɡɚɩɪɨɫɚ ɛɭɞɭɬ ɨɬɨɛɪɚɠɟɧɵ ɜ ɧɢɠɧɟɣ 
ɩɚɧɟɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɟɡɭɥɶɬɚɬɭ ɜɢɞɟ, ɬ. ɟ. ɩɪɢ ɧɟɭɞɚɱɧɨɦ ɜɵɩɨɥɧɟɧɢɢ 
ɡɚɩɪɨɫɚ, ɛɭɞɟɬ ɜɵɜɟɞɟɧɨ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ ɢ ɩɨɤɚɡɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɟё ɢɫɩɪɚɜɥɟɧɢɸ. ȼ ɫɥɭɱɚɟ ɭɞɚɱɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɚ ɩɚɧɟɥɶ ɛɭɞɟɬ 
ɫɨɞɟɪɠɚɬɶ ɪɟɡɭɥɶɬɢɪɭɸɳɭɸ ɬɚɛɥɢɰɭ. ɉɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɵ ɧɟɤɨɬɨɪɵɟ 
ɦɚɧɢɩɭɥɹɰɢɢ ɧɚɞ ɷɬɨɣ ɬɚɛɥɢɰɟɣ: ɫɨɪɬɢɪɨɜɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɫɬɨɥɛɰɚɦ, ɩɨɢɫɤ 
ɡɧɚɱɟɧɢɣ ɜ ɹɱɟɣɤɚɯ. 

 
1.2 ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

 
Ɋɚɡɪɚɛɚɬɵɜɚɟɦɨɟ ɩɪɢɥɨɠɟɧɢɟ ɜ ɨɫɧɨɜɧɨɦ ɧɚɰɟɥɟɧɨ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɟɝɨ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚɦɢ ɛɚɡ ɞɚɧɧɵɯ ɢ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ. ɇɨ ɨɧɨ ɛɭɞɟɬ ɩɨɥɟɡɧɨ ɜɫɟɦ, ɤɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɋɍȻȾ 
ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ, ɫɸɞɚ ɦɨɝɭɬ ɨɬɧɨɫɢɬɶɫɹ ɛɢɡɧɟɫ 
ɚɧɚɥɢɬɢɤɢ, ɬɨɩ ɦɟɧɟɞɠɟɪɚ ɤɪɭɩɧɵɯ ɮɢɧɚɧɫɨɜɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɞɪɭɝɢɟ 
ɫɨɬɪɭɞɧɢɤɢ. 

Ɍɚɤ ɠɟ ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ, ɞɥɹ 
ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɪɚɛɨɬɟ ɫ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɜ ɞɢɫɰɢɩɥɢɧɚɯ, ɝɞɟ ɪɚɛɨɬɚ ɫ 
ɋɍȻȾ ɧɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ, ɧɨ ɛɚɡɨɜɵɟ ɡɧɚɧɢɹ ɧɟɨɛɯɨɞɢɦɵ 
ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɡɚɞɚɧɢɣ. 

ɉɪɨɫɬɨɬɚ ɢ ɢɧɬɭɢɬɢɜɧɚɹ ɩɨɧɹɬɧɨɫɬɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɸɬ ɩɨɪɨɝ ɜɯɨɞɚ ɢ ɩɨɜɵɲɚɸɬ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɤɥɚɫɫɢɱɟɫɤɢɦɢ ɤɨɧɫɨɥɶɧɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ. ɑɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɦɨɠɟɬ 
ɫɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ ɫɨɬɪɭɞɧɢɤɨɜ, ɜɵɫɬɭɩɚɸɳɢɯ ɜ ɤɚɱɟɫɬɜɟ ɦɟɧɬɨɪɨɜ ɞɥɹ ɫɜɨɢɯ 
ɦɥɚɞɲɢɯ ɤɨɥɥɟɝ. Ɍ. ɟ. ɭɦɟɧɶɲɚɟɬɫɹ ɜɪɟɦɹ ɚɞɚɩɬɚɰɢɢ ɫɨɬɪɭɞɧɢɤɨɜ, ɜ 
ɨɛɹɡɚɧɧɨɫɬɹɯ ɤɨɬɨɪɵɯ ɟɫɬɶ ɪɚɛɨɬɚ ɫ ɛɚɡɚɦɢ ɞɚɧɧɵɯ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɦɨɠɟɬ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɚɬɶɫɹ ɧɚ KPI ɜɫɟɯ ɫɨɬɪɭɞɧɢɤɨɜ. 
 

1.3 Ɉɛɡɨɪ ɫɭщɟɫɬɜɭɸщɢɯ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ 

 
ȼ ɩɪɨɰɟɫɫɟ ɚɧɚɥɢɡɚ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɛɵɥɨ 

ɧɚɣɞɟɧɨ ɧɟɫɤɨɥɶɤɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɧɚɥɨɝɨɜ ɩɪɢɥɨɠɟɧɢɹ, ɜɵɩɨɥɧɹɸɳɢɯ 
ɫɯɨɠɢɟ ɮɭɧɤɰɢɢ, ɧɨ ɜ ɪɟɚɥɢɡɚɰɢɸ ɤɨɬɨɪɵɯ, ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɚɛɫɨɥɸɬɧɨ 
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ɪɚɡɧɵɟ ɩɨɞɯɨɞɵ. Ȼɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɛɨɥɟɟ ɩɨɥɧɨɣ ɤɚɪɬɢɧɵ ɨ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɫɛɨɪɚ ɩɨɥɟɡɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ 
ɮɭɧɤɰɢɨɧɚɥɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɟɡɟɧ ɜ ɪɟɚɥɢɡɭɟɦɨɦ ɩɪɢɥɨɠɟɧɢɢ.  

Ⱦɚɥɟɟ ɩɪɢɜɨɞɢɬɫɹ ɫɩɢɫɨɤ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɚɧɚɥɨɝɢɱɧɵɯ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɩɪɨɞɭɤɬɭ. 

DB Visualizer - ɩɪɨɞɭɤɬ ɤɨɦɩɚɧɢɢ DbVis Software, ɜɵɩɭɳɟɧɧɵɣ ɢ 
ɩɨɞɞɟɪɠɢɜɚɟɦɵɣ ɫ 1999 ɝɨɞɚ. ɉɪɨɞɭɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɤɚɤ ɭɧɢɜɟɪɫɚɥɶɧɵɣ 
ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɪɚɛɨɬɵ ɫ ɛɚɡɚɦɢ ɞɚɧɧɵɯ. Ɋɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨ ɭɫɥɨɜɧɨ 
ɛɟɫɩɥɚɬɧɨɣ ɥɢɰɟɧɡɢɢ, ɬ. ɟ. ɟɫɬɶ ɛɟɫɩɥɚɬɧɚɹ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɩɨ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɜɟɪɫɢɹ, ɢ «Pro» – ɩɨɥɧɚɹ ɜɟɪɫɢɹ. ɉɪɨɞɭɤɬ ɩɨɡɜɨɥɹɟɬ 
ɜɵɩɨɥɧɹɬɶ ɩɨɞɤɥɸɱɟɧɢɟ ɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɥɸɛɨɣ ɋɍȻȾ ɢɡ ɫɩɢɫɤɚ 
ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ, ɬɚɤ ɠɟ ɢɦɟɟɬ ɝɢɛɤɢɟ ɧɚɫɬɪɨɣɤɢ ɢ ɭɞɨɛɧɵɣ ɢɧɬɟɪɮɟɣɫ. 
Ɋɟɞɚɤɬɨɪ SQL ɩɨɞɞɟɪɠɢɜɚɟɬ ɩɨɞɫɜɟɬɤɭ ɫɢɧɬɚɤɫɢɫɚ, ɩɨɞɫɤɚɡɤɢ ɢ ɜɵɞɟɥɟɧɢɟ 
ɜɨɡɦɨɠɧɨɝɨ ɦɟɫɬɚ ɨɲɢɛɤɢ, ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɧɟɫɤɨɥɶɤɨ ɡɚɩɪɨɫɨɜ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɪɚɡɞɟɥɹɬɶ ɪɟɡɭɥɶɬɚɬɵ ɷɬɢɯ ɡɚɩɪɨɫɨɜ. ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɫɦɨɬɪɚ ɫɬɪɭɤɬɭɪɵ ɛɚɡɵ ɢ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦ. 

ɉɪɨɛɥɟɦɨɣ ɞɚɧɧɨɝɨ ɩɪɨɞɭɤɬɚ ɹɜɥɹɟɬɫɹ ɟɝɨ ɩɨɥɢɬɢɤɚ ɥɢɰɟɧɡɢɪɨɜɚɧɢɹ. 
Ɇɧɨɝɢɟ ɜɚɠɧɵɟ ɢ ɩɨɥɟɡɧɵɟ ɮɭɧɤɰɢɢ, ɧɚɩɪɢɦɟɪ, ɜɵɩɨɥɧɟɧɢɟ ɬɨɥɶɤɨ 
ɜɵɞɟɥɟɧɧɨɝɨ ɤɨɞɚ, ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɜ ɩɥɚɬɧɨɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ. Ɍɚɤ ɠɟ, 
ɩɪɨɝɪɚɦɦɚ ɡɚɧɢɦɚɟɬ ɨɱɟɧɶ ɦɧɨɝɨ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ, ɢ ɩɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɦ 
ɟɟ ɤɨɥɢɱɟɫɬɜɟ, ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɪɭɲɢɬɶɫɹ ɢɡ-ɡɚ ɩɟɪɟɩɨɥɧɟɧɢɹ ɫɬɟɤɚ. 

DBeaver – ɦɧɨɝɨɩɥɚɬɮɨɪɦɟɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɪɚɛɨɬɵ ɫ ɛɚɡɚɦɢ 
ɞɚɧɧɵɯ. ɉɪɢɥɨɠɟɧɢɟ ɢɦɟɟɬ ɨɬɤɪɵɬɵɣ ɢɫɯɨɞɧɵɣ ɤɨɞ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨ 
ɥɢɰɟɧɡɢɢ «Apache License v2». ɉɨɞɞɟɪɠɢɜɚɟɬ ɜɫɟ ɩɨɩɭɥɹɪɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ. 
Эɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɟ ɩɪɢɥɨɠɟɧɢɟ ɨɫɧɨɜɚɧɨ ɧɚ ɩɥɚɬɮɨɪɦɟ Eclipse IDE ɢ ɢɦɟɟɬ 
ɫɯɨɠɢɣ ɫ ɧɢɦ ɢɧɬɟɪɮɟɣɫ. DBeaver ɢɦɟɟɬ ɫɬɚɧɞɚɪɬɧɵɣ ɮɭɧɤɰɢɨɧɚɥ 
ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɢ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɨɜ, ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ 
ɧɚɫɬɪɨɟɤ ɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɧɟɥɟɣ. Ɍɚɤ ɤɚɤ ɤɨɞ 
ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɞɨɫɬɭɩɟɧ ɧɚ ɩɥɚɬɮɨɪɦɟ GitHub, ɩɪɢɥɨɠɟɧɢɟ ɚɤɬɢɜɧɨ 
ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɫɨɨɛɳɟɫɬɜɨɦ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɫɨ ɜɫɟɝɨ ɦɢɪɚ ɢ ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ 
ɩɨɥɟɡɧɵɯ ɮɭɧɤɰɢɣ. ɇɨ ɷɬɨ ɠɟ ɹɜɥɹɟɬɫɹ ɢ ɦɢɧɭɫɨɦ ɩɪɨɞɭɤɬɚ. ɍɫɬɚɪɟɜɲɢɣ 
ɢɧɬɟɪɮɟɣɫ ɢ ɨɛɢɥɢɟ ɥɢɲɧɟɣ ɢɧɮɨɪɦɚɰɢɢ ɦɨɝɭɬ ɨɬɜɥɟɱɶ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨɬ 
ɝɥɚɜɧɨɣ ɡɚɞɚɱɢ, ɚ ɜ ɨɛɢɥɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɧɟɥɟɣ ɫɥɨɠɧɨ 
ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ, ɱɬɨ ɡɚɦɟɞɥɹɟɬ ɩɨɧɢɦɚɧɢɟ ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɧɚ ɪɚɛɨɱɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɨɲɢɛɨɤ. 

DataGrip – IDE ɞɥɹ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɛɚɡ ɞɚɧɧɵɯ ɢ SQL ɨɬ ɤɨɦɩɚɧɢɢ 
JetBrains. JetBrains – ɤɨɦɩɚɧɢɹ ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɚɹɫɹ ɧɚ ɪɚɡɪɚɛɨɬɤɟ 
ɤɨɦɩɢɥɹɬɨɪɨɜ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ, ɫɚɦɵɣ ɢɡɜɟɫɬɧɵɣ ɩɪɨɟɤɬ 
ɤɨɦɩɚɧɢɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Intellij IDEA. ɇɚ 2018 ɝɨɞ ɭ 
ɤɨɦɩɚɧɢɢ ɛɨɥɟɟ 5 ɦɢɥɥɢɨɧɨɜ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɫɪɟɞɢ ɤɥɢɟɧɬɨɜ: Google, 
Salesforce, Twitter, Citibank, HP, Airbnb. DataGrip ɩɨɞɞɟɪɠɢɜɚɟɬ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɛɚɡ ɞɚɧɧɵɯ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɦɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɞɥɹ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ɋɚɦɵɦ ɛɨɥɶɲɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɹɜɥɹɟɬɫɹ 
ɬɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɨɦɮɨɪɬɧɭɸ 
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ɪɚɛɨɬɭ ɫ ɤɨɞɨɦ. ɉɨɦɢɦɨ ɜɵɞɟɥɟɧɢɹ ɤɨɞɚ, ɪɟɞɚɤɬɨɪ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɜɵɞɟɥɹɸɳɢɟɫɹ ɮɭɧɤɰɢɢ: ɦɭɥɶɬɢɤɭɪɫɨɪ, ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɞɨɩɨɥɧɟɧɢɟ ɤɨɞɚ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɬɟɤɫɬɚ, ɩɪɨɜɟɪɤɚ ɫɢɧɬɚɤɫɢɫɚ ɢ ɧɚɥɢɱɢɹ ɨɛɴɟɤɬɨɜ ɜ ɛɚɡɟ 
ɞɚɧɧɵɯ ɜɨ ɜɪɟɦɹ ɧɚɩɢɫɚɧɢɹ ɡɚɩɪɨɫɚ. Ɍɚɤ ɠɟ, ɜɨɡɦɨɠɧɚ ɧɚɜɢɝɚɰɢɹ ɢɡ ɡɚɩɪɨɫɨɜ 
ɤ ɨɩɢɫɚɧɢɸ ɨɛɴɟɤɬɨɜ ɛɚɡɵ ɞɚɧɧɵɯ, ɝɟɧɟɪɚɰɢɹ ɤɨɞɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ 
ɨɛɴɟɤɬɨɜ ɱɟɪɟɡ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ. ɂɡɦɟɧɟɧɢɟ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɢ 
ɫɨɯɪɚɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. ɋɚɦɵɦ ɛɨɥɶɲɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ 
ɩɪɢɥɨɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɟɝɨ ɰɟɧɚ. ɋɭɳɟɫɬɜɭɟɬ ɛɟɫɩɥɚɬɧɚɹ ɩɪɨɛɧɚɹ ɜɟɪɫɢɹ ɫɪɨɤɨɦ 
ɧɚ ɦɟɫɹɰ, ɩɨɫɥɟ ɱɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɤɭɩɢɬɶ ɩɨɥɧɭɸ ɜɟɪɫɢɸ ɫɢɫɬɟɦɵ. 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚ ɪɵɧɤɟ 
ɫɭɳɟɫɬɜɭɟɬ ɧɟ ɦɧɨɝɨ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ ɥɢɛɨ ɭɫɥɨɜɧɨ ɛɟɫɩɥɚɬɧɵɦɢ, ɥɢɛɨ ɩɨɥɧɨɫɬɶɸ ɩɥɚɬɧɵɦɢ. 

 
1.4 ɉɨɫɬɚɧɨɜɤɚ ɰɟɥɢ ɢ ɡɚɞɚɱ 

 
ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɰɟɥɶ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɢ ɡɚɞɚɱɢ, ɤɨɬɨɪɵɟ 

ɧɟɨɛɯɨɞɢɦɨ ɪɟɚɥɢɡɨɜɚɬɶ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. 
ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɩɪɨɞɭɤɬɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɫɤɨɪɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɫ ɛɚɡɚɦɢ 
ɞɚɧɧɵɯ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ: 
 ɢɡɭɱɟɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɧɚ ɩɪɢɦɟɪɟ ɜɢɪɬɭɚɥɶɧɨɣ IT-ɤɨɦɩɚɧɢɢ; 
 ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɩɪɨɞɭɤɬɭ; 
 ɜɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɩɪɨɞɭɤɬɚ; 
 ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɨɝɪɚɦɦɵ; 
 ɫɨɡɞɚɧɢɟ ɦɚɤɟɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ; 
 ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ; 
 ɨɛɨɫɧɨɜɚɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ 

ɩɪɨɞɭɤɬɚ; 
 ɩɪɟɞɥɨɠɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɜ ɪɚɦɤɚɯ 

ɪɟɚɥɢɡɭɟɦɨɝɨ ɩɪɨɟɤɬɚ. 
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2 ɋɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

 
2.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɚɪɯɢɬɟɤɬɭɪɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɫɬɟɤɭ 

 
ɉɪɢɥɨɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɤɥɢɟɧɬɫɤɢɦ ɩɪɢɥɨɠɟɧɢɟɦ, ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɦ ɞɟɫɤɬɨɩɧɵɦ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɨɧɨ ɩɨɥɧɨɫɬɶɸ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ 
ɪɚɛɨɱɟɣ ɦɚɲɢɧɟ  ɤɥɢɟɧɬɚ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɝɥɨɛɚɥɶɧɨɣ ɫɟɬɢ 
Internet.  

ɉɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɦ, ɬ. ɟ. ɛɟɡ ɩɪɨɛɥɟɦ 
ɡɚɩɭɫɤɚɬɶɫɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɢ ɪɚɛɨɬɚɬɶ ɜɟɡɞɟ 
ɚɧɚɥɨɝɢɱɧɨ. 

ɉɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɥɟɝɤɨ ɪɚɫɲɢɪɹɟɦɨ, ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɋɍȻȾ ɢ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɞɨɫɬɭɩ ɤ ɥɟɝɤɨɦɭ ɞɨɛɚɜɥɟɧɢɸ ɧɨɜɵɯ 
ɞɪɚɣɜɟɪɨɜ ɞɥɹ ɧɨɜɵɯ ɋɍȻȾ ɢɥɢ ɨɛɧɨɜɥɟɧɢɸ ɫɭɳɟɫɬɜɭɸɳɢɯ. 

ɉɥɚɬɮɨɪɦɨɣ ɞɥɹ ɩɪɢɥɨɠɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɧɵɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɛɵɥɚ ɜɵɛɪɚɧɚ JRE ɜɟɪɫɢɢ 11, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ 
ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɛɟɡ ɭɜɟɥɢɱɟɧɢɹ ɤɨɞɨɜɨɣ 
ɛɚɡɵ.  Java Runtime Environment — ɦɢɧɢɦɚɥɶɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɜɢɪɬɭɚɥɶɧɨɣ 
ɦɚɲɢɧɵ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ Java-ɩɪɢɥɨɠɟɧɢɣ, ɛɟɡ ɤɨɦɩɢɥɹɬɨɪɚ ɢ 
ɞɪɭɝɢɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ. ɋɨɫɬɨɢɬ ɢɡ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ Java Virtual 
Machine ɢ ɛɢɛɥɢɨɬɟɤɢ Java-ɤɥɚɫɫɨɜ. OpenJRE ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɫɜɨɛɨɞɧɨ ɞɥɹ 
ɛɨɥɶɲɢɧɫɬɜɚ ɩɥɚɬɮɨɪɦ. Ɍɚɤ ɠɟ ɞɚɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɨɬɤɪɵɜɚɟɬ ɞɨɫɬɭɩ ɞɥɹ 
ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɬɚɤɢɯ ɤɚɤ Java, Scala, 
Groovy, Kotlin ɢ ɞɪɭɝɢɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɹɡɵɤɚ ɪɚɡɪɚɛɨɬɤɢ ɜɵɛɪɚɧ Kotlin ɜɟɪɫɢɢ 1.3. Kotlin 
— ɷɬɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɨɥɨɞɨɣ ɫɬɚɬɢɱɟɫɤɢ ɬɢɩɢɡɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɨɬ ɪɨɫɫɢɣɫɤɨɣ 
ɤɨɦɩɚɧɢɢ JetBrains, ɪɚɛɨɬɚɸɳɢɣ ɩɨɜɟɪɯ JVM ɢ ɤɨɦɩɢɥɢɪɭɸɳɢɣɫɹ ɜ ɛɚɣɬ-ɤɨɞ 
java. əɡɵɤ ɩɨɥɧɨɫɬɶɸ ɫɨɜɦɟɫɬɢɦ ɫ Java ɢ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɫ ɛɢɛɥɢɨɬɟɤɚɦɢ ɢ 
ɮɪɟɣɦɜɨɪɤɚɦɢ ɧɚɩɢɫɚɧɧɵɟ ɧɚ java. ɇɨ ɜ ɨɬɥɢɱɢɟ ɨɬ java, Kotlin ɢɦɟɟɬ 
ɦɧɨɠɟɫɬɜɨ ɩɪɟɢɦɭɳɟɫɬɜ: 

 null-ɛɟɡɨɩɚɫɧɨɫɬɶ – ɜ ɹɡɵɤɟ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɫɜɨɢɬɶ ɥɸɛɨɦɭ ɨɛɴɟɤɬɭ 
null ɟɫɥɢ ɧɟ ɭɤɚɡɚɬɶ ɹɜɧɨ, ɱɬɨ ɬɢɩ ɹɜɥɹɟɬɫɹ Nullable, ɢɧɚɱɟ ɩɪɨɢɡɨɣɞɟɬ ɨɲɢɛɤɚ 
ɧɚ ɷɬɚɩɟ ɤɨɦɩɢɥɹɰɢɢ; 

 ɝɢɛɤɨɫɬɶ ɢ ɩɪɨɫɬɨɬɚ ɫɢɧɬɚɤɫɢɫɚ. ɉɪɨɫɬɵɟ ɮɭɧɤɰɢɢ ɢ ɫɬɪɭɤɬɭɪɵ ɦɨɠɧɨ 
ɨɛɴɹɜɢɬɶ ɨɞɧɨɣ ɫɬɪɨɤɨɣ. Ƚɟɬɬɟɪɵ ɢ ɫɟɬɬɟɪɵ ɡɚɞɚɸɬɫɹ ɡɚ ɤɭɥɢɫɚɦɢ ɞɥɹ 
ɢɧɬɟɪɨɩɟɪɚɛɟɥɶɧɨɫɬɢ ɫ Java-ɤɨɞɨɦ. Ⱦɨɛɚɜɥɟɧɢɟ data-ɚɧɧɨɬɚɰɢɢ ɤ ɤɥɚɫɫɭ 
ɚɤɬɢɜɢɪɭɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɝɟɧɟɪɚɰɢɸ ɪɚɡɥɢɱɧɵɯ ɲɚɛɥɨɧɨɜ; 

 ɮɭɧɤɰɢɢ-ɪɚɫɲɢɪɟɧɢɹ. Kotlin ɩɨɡɜɨɥɹɟɬ ɪɚɫɲɢɪɹɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɥɚɫɫɨɜ, ɧɟ ɩɪɢɛɟɝɚɹ ɤ ɧɚɫɥɟɞɨɜɚɧɢɸ. Эɬɨ ɞɟɥɚɟɬɫɹ ɩɪɢ 
ɩɨɦɨɳɢ ɮɭɧɤɰɢɣ-ɪɚɫɲɢɪɟɧɢɣ. Ⱦɥɹ ɨɛɴɹɜɥɟɧɢɹ ɬɚɤɨɣ ɮɭɧɤɰɢɢ ɤ ɟё ɢɦɟɧɢ 
ɧɭɠɧɨ ɩɪɢɩɢɫɚɬɶ ɩɪɟɮɢɤɫ ɜ ɜɢɞɟ ɪɚɫɲɢɪɹɟɦɨɝɨ ɬɢɩɚ; 

 ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ. ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ Kotlin ɡɚɬɨɱɟɧ 
ɩɨɞ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ. Ɉɧ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɟɡɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɧɚɩɪɢɦɟɪ, ɮɭɧɤɰɢɢ ɜɵɫɲɟɝɨ ɩɨɪɹɞɤɚ, 
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ɥɹɦɛɞɚ-ɜɵɪɚɠɟɧɢɹ, ɩɟɪɟɝɪɭɡɤɭ ɨɩɟɪɚɬɨɪɨɜ ɢ ɥɟɧɢɜɵɟ ɜɵɱɢɫɥɟɧɢɟ ɥɨɝɢɱɟɫɤɢɯ 
ɜɵɪɚɠɟɧɢɣ. 

Ɍɚɤ ɠɟ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ ɜɵɛɪɚɧɵ 
ɫɥɟɞɭɸɳɢɟ ɩɪɨɞɭɤɬɵ: 

 Gradle 5.0 - ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɛɨɪɤɢ. ȼɦɟɫɬɨ ɬɪɚɞɢɰɢɨɧɧɨɣ XML-
ɨɛɪɚɡɧɨɣ ɮɨɪɦɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɨɟɤɬɚ, ɩɪɟɞɨɫɬɚɜɥɹɟɬ DSL ɧɚ 
ɹɡɵɤɟ Groovy ɢɥɢ Kotlin. Gradle ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɪɭɬɢɧɧɵɟ ɡɚɞɚɱɢ, 
ɤɨɬɨɪɵɟ ɜɫɬɪɟɱɚɸɬɫɹ ɧɚɦ ɤɚɠɞɵɣ ɞɟɧɶ. ɇɚɩɪɢɦɟɪ, ɨɧ ɚɜɬɨɦɚɬɢɡɢɪɭɟɬ 
ɩɨɞɤɥɸɱɟɧɢɟ ɫɬɨɪɨɧɧɢɯ ɛɢɛɥɢɨɬɟɤ ɜ ɩɪɨɟɤɬ, ɢ ɬɟɩɟɪɶ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɜɪɭɱɧɭɸ ɫɤɚɱɢɜɚɬɶ ɚɪɯɢɜɵ, ɩɪɨɩɢɫɵɜɚɬɶ ɢɯ ɜ classpath ɢ ɜɤɥɸɱɚɬɶ ɜ ɫɛɨɪɤɭ. 
ȼɫɟ, ɱɬɨ ɬɪɟɛɭɟɬ Gradle, ɷɬɨ ɩɪɨɩɢɫɚɬɶ ɧɚɡɜɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ ɢ ɜɟɪɫɢɸ ɜ 
ɫɤɪɢɩɬɟ ɫɛɨɪɤɢ ɢ ɨɛɧɨɜɢɬɶɫɹ. ɋɢɫɬɟɦɚ ɫɚɦɚ ɡɚɝɪɭɡɢɬ ɚɪɯɢɜɵ ɫ ɪɟɩɨɡɢɬɨɪɢɟɜ 
mavencentral, ɢ ɧɚɫɬɪɨɢɬ ɨɤɪɭɠɟɧɢɟ ɞɥɹ ɪɚɛɨɬɵ ɫ ɧɢɦɢ. Ɍɚɤ ɠɟ, ɩɪɢ ɫɛɨɪɤɟ ɫ 
ɩɨɦɨɳɶɸ Gradle, ɨɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɛɟɪɟɬ ɜɫɟ ɦɨɞɭɥɢ ɢ ɡɚɜɢɫɢɦɨɫɬɢ ɢ 
ɞɨɛɚɜɢɬ ɢɯ ɜ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɚɪɯɢɜ. 

 Git 2.20.1 – ɪɚɫɩɪɟɞɟɥёɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ, ɫɨɡɞɚɧɧɚɹ 
Ʌɢɧɭɫɨɦ Ɍɨɪɜɚɥɶɞɫɨɦ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɪɚɛɨɬɤɨɣ ɹɞɪɚ Linux. Git ɩɨɦɨɝɚɟɬ 
ɭɩɪɚɜɥɹɬɶ ɩɪɨɰɟɫɫɨɦ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹɦɢ 
ɟɝɨ ɜɟɪɫɢɣ. Git ɫɱɢɬɚɟɬ ɯɪɚɧɢɦɵɟ ɞɚɧɧɵɟ ɧɚɛɨɪɨɦ ɫɥɟɩɤɨɜ ɧɟɛɨɥɶɲɨɣ 
ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ. Ʉɚɠɞɵɣ ɪɚɡ, ɤɨɝɞɚ ɜɵ ɮɢɤɫɢɪɭɟɬɟ ɬɟɤɭɳɭɸ ɜɟɪɫɢɸ 
ɩɪɨɟɤɬɚ, Git, ɩɨ ɫɭɬɢ, ɫɨɯɪɚɧɹɟɬ ɫɥɟɩɨɤ ɬɨɝɨ, ɤɚɤ ɜɵɝɥɹɞɹɬ ɜɫɟ ɮɚɣɥɵ ɩɪɨɟɤɬɚ 
ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ. Ɋɚɞɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɟɫɥɢ ɮɚɣɥ ɧɟ ɦɟɧɹɥɫɹ, Git ɧɟ 
ɫɨɯɪɚɧɹɟɬ ɮɚɣɥ ɫɧɨɜɚ, ɚ ɞɟɥɚɟɬ ɫɫɵɥɤɭ ɧɚ ɪɚɧɟɟ ɫɨɯɪɚɧёɧɧɵɣ ɮɚɣɥ. ɉɟɪɟɞ 
ɫɨɯɪɚɧɟɧɢɟɦ ɥɸɛɨɝɨ ɮɚɣɥɚ Git ɜɵɱɢɫɥɹɟɬ ɤɨɧɬɪɨɥɶɧɭɸ ɫɭɦɦɭ, ɢ ɨɧɚ 
ɫɬɚɧɨɜɢɬɫɹ ɢɧɞɟɤɫɨɦ ɷɬɨɝɨ ɮɚɣɥɚ. ɉɨɷɬɨɦɭ ɧɟɜɨɡɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫɨɞɟɪɠɢɦɨɟ 
ɮɚɣɥɚ ɢɥɢ ɤɚɬɚɥɨɝɚ ɬɚɤ, ɱɬɨɛɵ Git ɧɟ ɭɡɧɚɥ ɨɛ ɷɬɨɦ. Эɬɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ 
ɜɫɬɪɨɟɧɚ ɜ ɫɚɦ ɮɭɧɞɚɦɟɧɬ Git'ɚ ɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɟɝɨ 
ɮɢɥɨɫɨɮɢɢ. ȿɫɥɢ ɢɧɮɨɪɦɚɰɢɹ ɩɨɬɟɪɹɟɬɫɹ ɩɪɢ ɩɟɪɟɞɚɱɟ ɢɥɢ ɩɨɜɪɟɞɢɬɫɹ ɧɚ 
ɞɢɫɤɟ, Git ɜɫɟɝɞɚ ɷɬɨ ɜɵɹɜɢɬ. Ɇɟɯɚɧɢɡɦ, ɢɫɩɨɥɶɡɭɟɦɵɣ Git'ɨɦ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 
ɤɨɧɬɪɨɥɶɧɵɯ ɫɭɦɦ, ɧɚɡɵɜɚɟɬɫɹ SHA-1 ɯɟɲɟɦ. Эɬɨ ɫɬɪɨɤɚ ɢɡ 40 
ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɵɯ ɫɢɦɜɨɥɨɜ (0-9 ɢ a-f), ɜɵɱɢɫɥɹɟɦɚɹ ɜ Git'ɟ ɧɚ ɨɫɧɨɜɟ 
ɫɨɞɟɪɠɢɦɨɝɨ ɮɚɣɥɚ ɢɥɢ ɫɬɪɭɤɬɭɪɵ ɤɚɬɚɥɨɝɚ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɞɟɥɚɸɬ Git ɨɱɟɧɶ ɛɵɫɬɪɨɣ ɢ ɝɢɛɤɨɣ ɫɢɫɬɟɦɨɣ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ, 
ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɫ ɥɟɝɤɨɫɬɶɸ ɨɩɟɪɢɪɨɜɚɬɶ ɢɡɦɟɧɟɧɢɹɦɢ ɜ ɤɨɞɟ ɜ ɪɚɦɤɚɯ 
ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɜɟɪɫɢɣ. 

 IntelliJIDEA – ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɨɬ ɤɨɦɩɚɧɢɢ JetBrains ɞɥɹ ɦɧɨɝɢɯ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Эɬɚ 
ide ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɨɝɪɨɦɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɤɨɞɚ. 
ɋɪɟɞɢ ɝɥɚɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ: ɭɦɧɨɟ 
ɚɜɬɨɞɨɩɨɥɧɟɧɢɟ ɤɨɞɚ ɢ ɩɨɞɫɤɚɡɤɢ, ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɚɧɚɥɢɡɚ ɤɚɱɟɫɬɜɚ ɤɨɞɚ 
(ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɥɢɧɬɟɪɵ), ɭɞɨɛɧɚɹ ɧɚɜɢɝɚɰɢɹ ɩɨ ɩɪɨɟɤɬɭ, ɪɚɫɲɢɪɟɧɧɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɮɚɤɬɨɪɢɧɝɚ ɢ ɮɨɪɦɚɬɢɪɨɜɚɧɢɹ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɹɡɵɤɨɜ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɢɧɬɟɝɪɚɰɢɹ ɫ ɩɨɩɭɥɹɪɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ, ɤɚɤ Git, 
Gradle, PMD, VisualVM.  

https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8
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 VisualVM – ɷɬɨ ɢɧɫɬɪɭɦɟɧɬ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɢɡɭɚɥɶɧɵɣ 
ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɢɥɨɠɟɧɢɹɯ, 
ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ Java (JVM). ɉɨɡɜɨɥɹɟɬ ɩɪɨɫɦɚɬɪɢɜɚɬɶ 
ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɪɟɫɭɪɫɚɯ ɡɚɩɭɳɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. 
ɋ ɟɝɨ ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɭɪɨɜɟɧɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɟɪɚɬɢɜɧɨɣ 
ɩɚɦɹɬɢ ɤɭɱɟɣ ɢ ɫɬɟɤɨɦ ɩɪɢɥɨɠɟɧɢɣ ɢ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɚ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɢɫɩɨɥɶɡɭɟɦɨɣ ɩɚɦɹɬɢ. Ɍɚɤ ɠɟ, ɦɨɠɧɨ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɩɪɨɰɟɫɫɨɪ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɨɬɨɤɨɜ. 

 PMD – ɫɬɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ ɤɨɞɚ c ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. 
Ⱦɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɨɛɧɚɪɭɠɟɧɢɟ ɩɪɨɛɥɟɦ ɜ ɤɨɞɟ 
ɩɪɢɥɨɠɟɧɢɹ. ɉɪɨɛɥɟɦɵ, ɨ ɤɨɬɨɪɵɯ ɫɨɨɛɳɚɟɬ PMD, ɹɜɥɹɸɬɫɹ ɧɟɷɮɮɟɤɬɢɜɧɵɣ 
ɤɨɞ ɢɥɢ ɩɥɨɯɢɟ ɩɪɚɤɬɢɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ.  

 
2.2 Ɉɩɢɫɚɧɢɟ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ 

 
 ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ — ɷɬɨ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, 

ɤɨɬɨɪɵɣ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɫɨɡɞɚɧɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɩɪɨɞɭɤɬɚ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜ ɦɨɦɟɧɬ ɟɝɨ ɩɨɥɧɨɝɨ ɢɡɴɹɬɢɹ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Эɬɨɬ ɰɢɤɥ — ɩɪɨɰɟɫɫ ɩɨɫɬɪɨɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɉɈ. 

ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɦɨɞɟɥɟɣ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɹɜɥɹɸɬɫɹ: ɤɚɫɤɚɞɧɚɹ, 
ɢɧɤɪɟɦɟɧɬɧɚɹ (ɩɨɷɬɚɩɧɚɹ ɦɨɞɟɥɶ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɤɨɧɬɪɨɥɟɦ) ɢ ɫɩɢɪɚɥɶɧɚɹ 
ɦɨɞɟɥɢ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɤɚɫɤɚɞɧɚɹ ɦɨɞɟɥɶ 
ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ. 

Ʉɚɫɤɚɞɧɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 
ɧɚɩɨɦɢɧɚɟɬ ɫɨɛɨɣ ɩɨɬɨɤ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɯɨɞɹɳɢɣ ɮɚɡɵ ɫɛɨɪɚ ɢ ɚɧɚɥɢɡɚ 
ɬɪɟɛɨɜɚɧɢɣ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɟɲɟɧɢɹ, ɪɟɚɥɢɡɚɰɢɢ, ɬɟɫɬɢɪɨɜɚɧɢɹ, ɜɧɟɞɪɟɧɢɹ ɢ 
ɩɨɞɞɟɪɠɤɢ (ɪɢɫɭɧɨɤ 2.1). 

ɉɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɩɨɪɹɞɨɱɟɧɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɟɡɚɜɢɫɢɦɵɯ ɲɚɝɨɜ. Ɇɨɞɟɥɶ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ, ɱɬɨ 
ɤɚɠɞɵɣ ɩɨɫɥɟɞɭɸɳɢɣ ɲɚɝ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɡɚɜɟɪɲɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɟɞɵɞɭɳɟɝɨ ɲɚɝɚ. ɇɚ ɜɫɟɯ ɲɚɝɚɯ ɦɨɞɟɥɢ ɜɵɩɨɥɧɹɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɢ ɪɚɛɨɬɵ, ɜɤɥɸɱɚɸɳɢɟ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɟɤɬɨɦ, 
ɨɰɟɧɤɭ ɢ ɭɩɪɚɜɥɟɧɢɟ ɤɚɱɟɫɬɜɨɦ, ɜɟɪɢɮɢɤɚɰɢɸ ɢ ɚɬɬɟɫɬɚɰɢɸ, ɦɟɧɟɞɠɦɟɧɬ 
ɤɨɧɮɢɝɭɪɚɰɢɢ, ɪɚɡɪɚɛɨɬɤɭ ɞɨɤɭɦɟɧɬɚɰɢɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɡɚɜɟɪɲɟɧɢɹ ɲɚɝɨɜ 
ɮɨɪɦɢɪɭɸɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɪɨɞɭɤɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɧɚ 
ɩɨɫɥɟɞɭɸɳɢɯ ɲɚɝɚɯ.  

Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ — ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ, 
ɜɨɩɥɨɳɟɧɧɚɹ ɜ ɟё ɷɥɟɦɟɧɬɚɯ, ɢɯ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹɯ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢ ɫɨ ɫɪɟɞɨɣ, 
ɚ ɬɚɤɠɟ ɩɪɢɧɰɢɩɵ, ɧɚɩɪɚɜɥɹɸɳɢɟ ɟё ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɷɜɨɥɸɰɢɸ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɨɥɧɨɫɬɶɸ ɤɥɢɟɧɬɫɤɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ ɬɚɤ 
ɧɚɡɵɜɚɟɦɚɹ ɩɹɬɢɭɪɨɜɧɟɜɚɹ ɚɪɯɢɬɟɤɬɭɪɚ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɫɬɪɨɟɧ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɬɪɟɯɫɥɨɣɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ, ɩɪɟɞɥɨɠɟɧɧɨɣ ɤɨɦɩɚɧɢɟɣ Microsoft, ɧɨ 
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ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɟ ɩɨɞɪɚɡɭɦɟɜɚɟɬ, ɱɬɨ ɩɪɢɥɨɠɟɧɢɟ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɩɹɬɶ 
ɫɢɫɬɟɦɧɵɯ ɭɪɨɜɧɟɣ, ɚ ɢɦɟɧɧɨ: ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ, ɦɨɞɟɥɢ ɞɚɧɧɵɯ, ɫɟɪɜɢɫɵ, 
ɭɪɨɜɟɧɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɭɪɨɜɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ (ɪɢɫɭɧɨɤ 2.2). Ⱦɚɧɧɚɹ 
ɚɪɯɢɬɟɤɬɭɪɚ ɪɚɡɞɟɥɹɟɬ ɤɨɞ ɧɚ ɦɨɞɭɥɢ ɫɨ ɫɜɨɟɣ ɡɨɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɱɬɨ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɟɟ ɥɟɝɤɢɦ ɩɨɞɞɟɪɠɤɟ ɢ ɪɚɫɲɢɪɟɧɢɸ ɩɪɨɞɭɤɬɚ. 

 

 
 

Ɋɢɫɭɧɨɤ 2.1 – Ʉɚɫɤɚɞɧɚɹ ɦɨɞɟɥɶ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɉɈ 
 
ɉɟɪɜɵɣ ɫɥɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɧɚɡɵɜɚɟɬɫɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɦ ɢ ɫɨɞɟɪɠɢɬ ɜ 

ɫɟɛɟ ɛɢɛɥɢɨɬɟɤɢ, ɦɨɞɭɥɢ, ɤɥɚɫɫɵ ɢ ɦɟɬɨɞɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨ ɜɫɟɦ 
ɩɪɢɥɨɠɟɧɢɢ. Ⱦɚɧɧɵɣ ɭɪɨɜɟɧɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɝɪɟɝɚɰɢɸ ɢɡ ɪɚɡɧɵɯ 
ɩɨɥɟɡɧɵɯ ɭɬɢɥɢɬ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɫɫɨɜ, ɱɬɨ ɩɨɦɨɝɚɟɬ ɢɡɛɚɜɢɬɶɫɹ ɨɬ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɬɪɨɩɢɢ ɜ ɜɵɲɟ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɭɪɨɜɧɹɯ. 

ȼɬɨɪɨɣ ɭɪɨɜɟɧɶ ɧɚɡɵɜɚɟɬɫɹ ɦɨɞɟɥɶ ɞɚɧɧɵɯ. Ɇɨɞɟɥɶ ɞɚɧɧɵɯ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴɟɤɬɧɭɸ ɦɨɞɟɥɶ ɫɚɦɨɫɟɪɪɢɚɥɢɡɭɟɦɵɯ ɤɥɚɫɫɨɜ ɢ ɫɥɨɣ 
ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ. Ⱦɚɧɧɵɟ ɨɛɴɟɤɬɵ ɥɢɛɨ ɧɟ ɫɨɞɟɪɠɚɬ ɧɢɤɚɤɨɣ ɥɨɝɢɤɢ, ɥɢɛɨ 
ɨɛɥɚɞɚɸɬ ɧɟɤɨɬɨɪɨɣ ɦɢɧɢɦɚɥɶɧɨɣ ɥɨɝɢɤɨɣ, ɫɜɹɡɚɧɧɨɣ, ɧɚɩɪɢɦɟɪ, ɫ 
ɜɟɪɢɮɢɤɚɰɢɟɣ ɞɚɧɧɵɯ. Ʉɨɥɢɱɟɫɬɜɨ ɦɟɬɨɞɨɜ, ɤɨɬɨɪɵɦɢ ɨɛɥɚɞɚɸɬ ɷɬɢ ɨɛɴɟɤɬɵ, 
ɬɨɠɟ ɧɟɜɟɥɢɤɨ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɧɢ ɥɢɛɨ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɭɩɪɨɳɟɧɧɵɣ ɞɨɫɬɭɩ ɤ 
ɞɪɭɝɢɦ ɨɛɴɟɤɬɚɦ, ɫɜɹɡɚɧɧɵɦ ɫ ɩɟɪɜɵɦɢ, ɥɢɛɨ ɨɬɜɟɱɚɸɬ ɡɚ ɫɟɪɢɚɥɢɡɚɰɢɸ ɢ 
ɞɟɫɟɪɢɚɥɢɡɚɰɢɸ ɫɚɦɨɝɨ ɨɛɴɟɤɬɚ. ɋɥɨɣ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ ɭɩɪɚɜɥɹɟɬ 
ɫɨɟɞɢɧɟɧɢɟ ɫ ɋɍȻȾ ɢ ɨɛɦɟɧɨɦ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɧɟɣ. 

Ɍɪɟɬɢɣ ɭɪɨɜɟɧɶ — ɷɬɨ ɭɪɨɜɟɧɶ ɫɟɪɜɢɫɨɜ ɢɥɢ ɫɥɭɠɛ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɧɚɛɨɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ. Ʉɚɠɞɵɣ ɦɨɞɭɥɶ ɨɬɜɟɱɚɟɬ ɡɚ ɪɟɚɥɢɡɚɰɢɸ 
ɤɚɤɨɣ-ɧɢɛɭɞɶ ɨɞɧɨɣ ɨɩɟɪɚɰɢɢ, ɜɵɩɨɥɧɹɟɦɨɣ ɧɚɞ ɦɨɞɟɥɶɸ ɞɚɧɧɵɯ. Ɇɨɞɭɥɢ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɨɤɚɡɚɧɢɟ ɭɫɥɭɝ, ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɭɪɨɜɧɟ ɫɟɪɜɢɫɨɜ. ɋɟɪɜɢɫɵ 
ɧɟ ɡɚɜɢɫɹɬ ɢɥɢ ɫɥɚɛɨ ɡɚɜɢɫɹɬ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ɂɯ ɦɨɠɧɨ ɩɨɦɟɫɬɢɬɶ ɜ ɪɚɡɧɵɟ 
ɦɨɞɭɥɢ ɢ ɢɡɛɟɠɚɬɶ ɢɡɥɢɲɧɟɣ ɫɜɹɡɧɨɫɬɢ ɦɟɠɞɭ ɧɢɦɢ. 

ɑɟɬɜɟɪɬɵɣ ɭɪɨɜɟɧɶ ɨɬɜɟɱɚɟɬ ɡɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ. Ⱦɚɧɧɵɣ ɭɪɨɜɟɧɶ 
ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɩɪɨɝɪɚɦɦ-ɪɟɞɚɤɬɨɪɨɜ. Ɉɧ ɫɨɞɟɪɠɢɬ ɬɢɩɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɢɥɢ 
ɬɢɩɨɜɵɟ ɚɪɯɢɬɟɤɬɭɪɵ ɪɟɞɚɤɬɨɪɨɜ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɢɦɟɟɬɫɹ ɜ ɜɢɞɭ: 

 ɚɪɯɢɬɟɤɬɭɪɭ Ⱦɨɤɭɦɟɧɬ/ȼɢɞ; 
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 Undo/Redo Management. 
 

 
 

Ɋɢɫɭɧɨɤ 2.2 – ɉɹɬɢɭɪɨɜɧɟɜɚɹ ɚɪɯɢɬɟɤɬɭɪɚ. 
 
Ⱥɪɯɢɬɟɤɬɭɪɚ Ⱦɨɤɭɦɟɧɬ/ȼɢɞ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɢɜɹɡɤɭ ɤɨɧɤɪɟɬɧɨɝɨ 

ɪɚɫɲɢɪɟɧɢɹ ɮɚɣɥɚ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɬɢɩɭ ɞɨɤɭɦɟɧɬɚ, ɚ ɬɚɤɠɟ ɩɪɢɜɹɡɵɜɚɟɬ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɬɢɩ ɞɨɤɭɦɟɧɬɚ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɜɢɞɭ, ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɡɚ ɟɝɨ 
ɜɢɡɭɚɥɢɡɚɰɢɸ.  

Undo/Redo Management ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɞɟɪɠɤɭ ɨɬɦɟɧɵ ɨɩɟɪɚɰɢɢ. 
Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɪɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɫɥɨɠɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɦɨɠɟɬ ɨɬɦɟɧɢɬɶ ɨɲɢɛɨɱɧɨ ɜɵɩɨɥɧɟɧɧɭɸ 
ɨɩɟɪɚɰɢɸ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɫɬɚɧɨɜɢɬɫɹ ɭɫɬɨɣɱɢɜɵɦ ɤ ɨɲɢɛɤɚɦ ɢ 
ɧɟ ɫɬɪɚɲɧɵɦ ɞɥɹ ɱɟɥɨɜɟɤɚ. Ɍɚɤɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɫɬɚɥɚ ɞɟ-ɮɚɤɬɨ 
ɫɬɚɧɞɚɪɬɨɦ ɪɚɡɥɢɱɧɵɯ ɩɪɨɝɪɚɦɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. 

ɍɪɨɜɟɧɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɫɥɨɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɤɥɚɫɫɢɱɟɫɤɨɣ ɬɪɟɯɫɥɨɣɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ. ȿɝɨ ɜɵɞɟɥɟɧɢɟ ɜ ɨɬɞɟɥɶɧɵɣ ɫɥɨɣ 
ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɨɧ ɡɚɞɚɟɬ ɤɚɪɤɚɫ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɤɨɧɰɟɩɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɭɪɨɜɧɹ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ. 

ɉɹɬɵɣ ɭɪɨɜɟɧɶ ɬɨɠɟ ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ. Ȼɟɡ ɧɟɝɨ ɧɟ ɨɛɨɣɞɟɬɫɹ ɧɢ ɨɞɧɨ 
ɤɥɢɟɧɬɫɤɨɟ ɩɪɢɥɨɠɟɧɢɟ. Эɬɨɬ ɭɪɨɜɟɧɶ ɫɨɞɟɪɠɢɬ ɤɨɦɩɨɧɟɧɬɵ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ 
ɜɢɡɭɚɥɢɡɚɰɢɸ ɞɚɧɧɵɯ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. ɂɫɤɥɸɱɟɧɢɟ ɢɡ ɧɟɝɨ 
ɤɨɦɩɨɧɟɧɬɨɜ, ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ, ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɱɢɤɭ 
ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶ ɫɜɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɢ ɧɚɩɢɫɚɧɢɢ 
ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ. 
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Ɋɚɡɞɟɥɟɧɢɟ ɦɟɠɞɭ ɭɪɨɜɧɟɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ ɭɪɨɜɧɟɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɦɨɠɟɬ ɧɨɫɢɬɶ ɧɟ ɮɢɡɢɱɟɫɤɢɣ, ɚ ɦɟɧɬɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ. Ʉɨɦɩɨɧɟɧɬɵ ɨɛɨɢɯ 
ɫɥɨɟɜ ɦɨɝɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɨɞɧɨɦ ɦɨɞɭɥɟ. 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɝɢɛɤɨɫɬɢ ɢ ɨɬɡɵɜɱɢɜɨɫɬɢ ɚɪɯɢɬɟɤɬɭɪɵ, ɜ ɪɚɡɪɚɛɨɬɤɟ 
ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢɧɰɢɩɵ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ SOLID 
[2].  Ⱦɚɧɧɵɟ ɩɪɢɧɰɢɩɵ ɛɵɥɢ ɧɚɡɜɚɧɵ Ɋɨɛɟɪɬɨɦ Ɇɚɪɬɢɧɨɦ ɢ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ 
ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɧɰɢɩɨɜ ɩɨɞɞɟɪɠɚɧɢɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɩɪɢɥɨɠɟɧɢɹ ɜ «ɱɢɫɬɨɦ» 
ɜɢɞɟ.  

ȼɨɬ ɤɚɤ ɪɚɫɲɢɮɪɨɜɵɜɚɟɬɫɹ ɚɤɪɨɧɢɦ SOLID: 
 Single Responsibility Principle. ɉɪɢɧɰɢɩ ɟɞɢɧɫɬɜɟɧɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 

ɝɥɚɫɢɬ, ɱɬɨ ɤɚɠɞɵɣ ɨɛɴɟɤɬ ɫɢɫɬɟɦɵ ɞɨɥɠɟɧ ɢɦɟɬɶ ɬɨɥɶɤɨ ɨɞɧɭ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɢɧɤɚɩɫɭɥɢɪɭɟɬɫɹ ɜ ɤɥɚɫɫ. «Ʉɥɚɫɫ ɞɨɥɠɟɧ ɢɦɟɬɶ 
ɬɨɥɶɤɨ ɨɞɧɭ ɩɪɢɱɢɧɭ ɞɥɹ ɢɡɦɟɧɟɧɢɣ», ― Ɋɨɛɟɪɬ Ɇɚɪɬɢɧ [3]. 

 Open-Closed Principle. ɉɪɢɧɰɢɩ ɨɬɤɪɵɬɨɫɬɢ-ɡɚɤɪɵɬɨɫɬɢ - ɩɪɨɝɪɚɦɦɧɵɟ 
ɫɭɳɧɨɫɬɢ (ɤɥɚɫɫɵ, ɦɨɞɭɥɢ, ɮɭɧɤɰɢɢ) ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɪɵɬɵ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ, 
ɧɨ ɧɟ ɞɥɹ ɦɨɞɢɮɢɤɚɰɢɢ. 

 Liskov Substitution Principle. ɉɪɢɧɰɢɩ ɩɨɞɫɬɚɧɨɜɤɢ Ȼɚɪɛɚɪɵ Ʌɢɫɤɨɜ - 
ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɩɨɞɤɥɚɫɫɵ ɦɨɝɥɢ ɛɵ ɫɥɭɠɢɬɶ ɡɚɦɟɧɨɣ ɞɥɹ ɫɜɨɢɯ 
ɫɭɩɟɪɤɥɚɫɫɨɜ. 

 Interface Segregation Principle. ɉɪɢɧɰɢɩ ɪɚɡɞɟɥɟɧɢɹ ɢɧɬɟɪɮɟɣɫɚ - 
ɫɨɡɞɚɜɚɣɬɟ ɭɡɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɢɧɬɟɪɮɟɣɫɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɤɨɧɤɪɟɬɧɨɝɨ ɤɥɢɟɧɬɚ. Ʉɥɢɟɧɬɵ ɧɟ ɞɨɥɠɧɵ ɡɚɜɢɫɟɬɶ ɨɬ ɢɧɬɟɪɮɟɣɫɨɜ, ɤɨɬɨɪɵɟ 
ɨɧɢ ɧɟ ɢɫɩɨɥɶɡɭɸɬ. 

 Dependency Inversion Principle. ɉɪɢɧɰɢɩ ɢɧɜɟɪɫɢɢ ɡɚɜɢɫɢɦɨɫɬɟɣ - 
ɨɛɴɟɤɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɞɨɥɠɧɚ ɛɵɬɶ ɚɛɫɬɪɚɤɰɢɹ, ɚ ɧɟ ɱɬɨ-ɬɨ ɤɨɧɤɪɟɬɧɨɟ. 

Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɞɚɱ, ɫ ɤɨɬɨɪɵɦɢ ɨɱɟɧɶ ɱɚɫɬɨ ɩɪɢɯɨɞɢɬɶɫɹ 
ɫɬɚɥɤɢɜɚɬɶɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ, ɭɠɟ ɞɚɜɧɨ ɪɟɲɚɥɢɫɶ ɞɪɭɝɢɦɢ 
ɩɪɨɝɪɚɦɦɢɫɬɚɦɢ. ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɤɧɢɝ, ɫɬɚɬɟɣ ɢ ɪɭɤɨɜɨɞɫɬɜ ɨ ɬ 
ɥɭɱɲɢɯ ɩɪɚɤɬɢɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɪɚɡɪɚɛɨɬɱɢɤɢ ɞɟɥɹɬɫɹ 
ɯɨɪɨɲɢɦɢ ɪɟɲɟɧɢɹɦɢ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɡɚɞɚɱ. Ɉɱɟɧɶ ɜɚɠɧɨ ɭɱɢɬɵɜɚɬɶ ɢ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɵɬ ɞɪɭɝɢɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɨɛɫɬɜɟɧɧɨɝɨ 
ɩɪɨɞɭɤɬɚ, ɬɚɤ ɤɚɤ ɷɬɨ ɭɛɟɪɟɠɟɬ ɪɚɡɪɚɛɨɬɱɢɤɚ ɨɬ ɫɨɡɞɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ 
«ɜɟɥɨɫɢɩɟɞɨɜ» ɫ ɛɨɥɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɜɪɟɦɟɧɢ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɢɫɩɪɚɜɥɟɧɢɟ 
ɨɲɢɛɨɤ. 

Ɉɞɧɢɦ ɢɡ ɥɭɱɲɢɯ ɫɥɟɞɫɬɜɢɣ ɩɟɪɟɞɚɱɢ ɨɩɵɬɚ ɨɛɳɟɫɬɜɭ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ 
ɫɬɚɥɢ ɲɚɛɥɨɧɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɒɚɛɥɨɧɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɷɬɨ ɪɭɤɨɜɨɞɫɬɜɚ 
ɩɨ ɪɟɲɟɧɢɸ ɱɚɫɬɨ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɡɚɞɚɱ. ɉɚɬɬɟɪɧɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɟ 
ɹɜɥɹɸɬɫɹ ɝɨɬɨɜɵɦɢ ɪɟɲɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɬɶ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɤɨɞ, ɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɛɳɟɟ ɨɩɢɫɚɧɢɟ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ, 
ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɬɭɚɰɢɹɯ. Ʉɨɧɰɟɩɰɢɸ ɩɚɬɬɟɪɧɨɜ 
ɜɩɟɪɜɵɟ ɨɩɢɫɚɥ Ʉɪɢɫɬɨɮɟɪ Ⱥɥɟɤɫɚɧɞɟɪ ɜ ɤɧɢɝɟ «əɡɵɤ ɲɚɛɥɨɧɨɜ. Ƚɨɪɨɞɚ. 
Ɂɞɚɧɢɹ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ». ȼ ɤɧɢɝɟ ɨɩɢɫɚɧ «ɹɡɵɤ» ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɟɞɢɧɢɰɵ ɤɨɬɨɪɨɝɨ — ɲɚɛɥɨɧɵ (ɢɥɢ ɩɚɬɬɟɪɧɵ, ɱɬɨ ɛɥɢɠɟ 
ɤ ɨɪɢɝɢɧɚɥɶɧɨɦɭ ɬɟɪɦɢɧɭ patterns) — ɨɬɜɟɱɚɸɬ ɧɚ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɜɨɩɪɨɫɵ: 
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ɤɚɤɨɣ ɜɵɫɨɬɵ ɫɞɟɥɚɬɶ ɨɤɧɚ, ɫɤɨɥɶɤɨ ɷɬɚɠɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɡɞɚɧɢɢ, ɤɚɤɭɸ 
ɩɥɨɳɚɞɶ ɜ ɦɢɤɪɨɪɚɣɨɧɟ ɨɬɜɟɫɬɢ ɩɨɞ ɞɟɪɟɜɶɹ ɢ ɝɚɡɨɧɵ. ɂɞɟɹ ɩɨɤɚɡɚɥɚɫɶ 
ɡɚɦɚɧɱɢɜɨɣ ɱɟɬɜёɪɤɟ ɚɜɬɨɪɨɜ: Эɪɢɯɭ Ƚɚɦɦɟ, Ɋɢɱɚɪɞɭ ɏɟɥɦɭ, Ɋɚɥɶɮɭ 
Ⱦɠɨɧɫɨɧɭ, Ⱦɠɨɧɭ ȼɥɢɫɫɢɞɟɫɭ. ȼ 1995 ɝɨɞɭ ɨɧɢ ɧɚɩɢɫɚɥɢ ɤɧɢɝɭ «ɉɪɢɟɦɵ 
ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɉɚɬɬɟɪɧɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ», ɜ 
ɤɨɬɨɪɭɸ ɜɨɲɥɢ 23 ɩɚɬɬɟɪɧɚ, ɪɟɲɚɸɳɢɟ ɪɚɡɥɢɱɧɵɟ ɩɪɨɛɥɟɦɵ ɨɛɴɟɤɬɧɨ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɞɢɡɚɣɧɚ. ɇɚɡɜɚɧɢɟ ɤɧɢɝɢ ɛɵɥɨ ɫɥɢɲɤɨɦ ɞɥɢɧɧɵɦ, ɱɬɨɛɵ 
ɤɬɨ-ɬɨ ɫɦɨɝ ɜɫɟɪɶёɡ ɟɝɨ ɡɚɩɨɦɧɢɬɶ. ɉɨɷɬɨɦɭ ɜɫɤɨɪɟ ɜɫɟ ɫɬɚɥɢ ɧɚɡɵɜɚɬɶ ɟё 
«book by the gang of four», ɬɨ ɟɫɬɶ «ɤɧɢɝɚ ɨɬ ɛɚɧɞɵ ɱɟɬɵɪёɯ», ɚ ɡɚɬɟɦ ɢ ɜɨɜɫɟ 
«GOF book». ɉɚɬɬɟɪɧɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɹɡɵɤɚ ɢɥɢ ɬɟɯɧɨɥɨɝɢɢ, 
ɬɚɤ ɤɚɤ ɹɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɩɪɢɧɰɢɩɚɦɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɩɨɷɬɨɦɭ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨ ɧɚ ɥɸɛɨɣ ɚɪɯɢɬɟɤɬɭɪɟ. ɒɚɛɥɨɧɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɩɨɡɜɨɥɹɸɬ ɭɩɪɨɫɬɢɬɶ ɤɨɞ ɪɟɲɟɧɢɹ, ɧɨ ɬɚɤ ɠɟ ɦɨɝɭɬ ɫɞɟɥɚɬɶ ɟɝɨ ɬɪɭɞɧɵɦ ɞɥɹ 
ɩɨɧɢɦɚɧɢɹ, ɩɨɷɬɨɦɭ ɢɯ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫ ɩɨɥɧɵɦ ɩɨɧɢɦɚɧɢɟɦ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɰɟɥɟɣ ɩɪɨɟɤɬɚ, ɡɚɞɚɱɢ ɢ ɫɚɦɢɯ ɩɚɬɬɟɪɧɨɜ[4]. 

MVC (model-view-controller) – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɩɨɩɭɥɹɪɧɵɯ ɫɨɫɬɚɜɧɵɯ 
ɲɚɛɥɨɧɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ɋɚɡɞɟɥɹɟɬ ɞɚɧɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ 
ɥɨɝɢɤɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɧɚ ɬɪɢ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɚ: ɦɨɞɟɥɶ, 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɥɟɪ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɦɨɞɢɮɢɤɚɰɢɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ 
ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨ. Ɇɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɚɧɧɵɟ ɢ ɪɟɚɝɢɪɭɟɬ 
ɧɚ ɤɨɦɚɧɞɵ ɤɨɧɬɪɨɥɥɟɪɚ, ɢɡɦɟɧɹɹ ɫɜɨɟ ɫɨɫɬɨɹɧɢɟ. ɉɪɟɞɫɬɚɜɥɟɧɢɟ, ɨɬɜɟɱɚɟɬ ɡɚ 
ɨɬɨɛɪɚɠɟɧɢɟ ɞɚɧɧɵɯ ɦɨɞɟɥɢ ɩɨɥɶɡɨɜɚɬɟɥɸ, ɪɟɚɝɢɪɭɹ ɧɚ ɢɡɦɟɧɟɧɢɟ ɦɨɞɟɥɢ. 
Ʉɨɧɬɪɨɥɥɟɪ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɬ ɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɨɫɜɟɳɚɹ ɦɨɞɟɥɶ ɨ 
ɧɟɨɛɯɨɞɢɦɵɯ ɢɡɦɟɧɟɧɢɹɯ. Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɲɚɛɥɨɧɚ – ɨɬɞɟɥɢɬɶ ɥɨɝɢɤɭ ɨɬ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ. Ɂɚ ɫɱɟɬ ɬɚɤɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɩɨɜɵɲɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɞɚ. MVC ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ ɲɚɛɥɨɧɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: 

 ɧɚɛɥɸɞɚɬɟɥɶ. ɉɚɬɬɟɪɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɢɫɬɨɱɧɢɤɚɯ ɞɚɧɧɵɯ; 

 ɫɬɪɚɬɟɝɢɹ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɜɵɛɨɪɚ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɤɨɬɪɨɥɥɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧɢɸ; 

 ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɥɨɠɧɨɫɨɫɬɚɜɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɬɬɟɪɧ 
ɤɨɦɩɨɧɨɜɳɢɤ. 

 

 
 

Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɪɚɛɨɬɵ MVC 
 



21 
 

Dependency Injection (ɜɧɟɞɪɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɟɣ) – ɩɪɨɰɟɫɫ 
ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɜɧɟɲɧɟɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɦɭ ɤɨɦɩɨɧɟɧɬɭ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɰɢɩɨɦ ɟɞɢɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɤɬ ɨɬɞɚɟɬ ɡɚɛɨɬɭ 
ɩɨɫɬɪɨɟɧɢɢ ɬɪɟɛɭɟɦɵɯ ɟɦɭ ɡɚɜɢɫɢɦɨɫɬɟɣ ɜɧɟɲɧɟɦɭ, ɫɩɟɰɢɚɥɶɧɨ 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɦɭ ɞɥɹ ɷɬɨɝɨ ɨɛɳɟɦɭ ɦɟɯɚɧɢɡɦɭ.  

 
2.3 ɉɨɞɝɨɬɨɜɤɚ ɢ ɧɚɫɬɪɨɣɤɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ 

 
Ɉɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɞɥɹ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɜɵɛɪɚɧ ɞɢɫɬɪɢɛɭɬɢɜ ɹɞɪɚ 

linux, Ubuntu 18.10, ɨɛɥɚɞɚɸɳɟɣ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ: ɫɬɚɛɢɥɶɧɨɫɬɶ, ɥɟɝɤɨɟ 
ɢɡɦɟɧɟɧɢɟ ɩɟɪɟɦɟɧɧɵɯ ɫɪɟɞ, ɩɪɨɫɬɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɫɨɥɢ, ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɞɨɫɬɭɩɧɨɝɨ ɉɈ ɢ ɯɨɪɨɲɚɹ ɩɨɞɞɟɪɠɤɚ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ ɫ 
ɪɚɡɥɢɱɧɵɦ ɫɨɮɬɨɦ ɩɪɢɦɟɧɹɟɬɫɹ ɧɟɤɨɬɨɪɵɣ ɩɪɢɧɰɢɩ ɭɫɬɚɧɨɜɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ: ɜ ɞɨɦɚɲɧɟɣ ɩɚɩɤɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɨɡɞɚɟɬɫɹ ɩɚɩɤɚ ɫ 
ɧɚɢɦɟɧɨɜɚɧɢɟɦ soft ɤɭɞɚ ɪɚɡɜɨɪɚɱɢɜɚɸɬɫɹ ɜɫɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɩɪɨɝɪɚɦɦɵ. ȼ 
ɩɟɪɟɦɟɧɧɭɸ ɫɪɟɞɵ PATH ɞɨɛɚɜɥɹɟɬɫɹ ɩɭɬɶ ɤ ɩɚɩɤɟ /home/{username}/bin, ɜ 
ɞɚɥɶɧɟɣɲɟɦ, ɜ ɷɬɨɣ ɩɚɩɤɟ ɫɨɡɞɚɸɬɫɹ ɫɫɵɥɤɢ ɧɚ ɢɫɩɨɥɧɹɟɦɵɟ ɮɚɣɥɵ ɞɥɹ ɜɫɟɯ 
ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɨɝɪɚɦɦ. Ɍɟɩɟɪɶ ɥɸɛɭɸ ɢɡ ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦ ɦɨɠɧɨ ɡɚɩɭɫɬɢɬɶ 
ɢɡ BASH ɜɵɩɨɥɧɹɹ ɤɨɦɚɧɞɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɢɦɟɧɢ ɫɫɵɥɤɢ. Ⱦɚɧɧɵɣ 
ɩɨɞɯɨɞ ɭɞɨɛɟɧ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɜ ɫɢɫɬɟɦɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɨɥɶɤɨ ɨɞɢɧ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɢ ɧɟɨɛɯɨɞɢɦɚ ɪɚɛɨɬɚ ɦɧɨɠɟɫɬɜɚ ɩɪɨɝɪɚɦɦ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɛɵɫɬɪɨɝɨ ɩɟɪɟɤɥɸɱɟɧɢɹ ɦɟɠɞɭ ɧɟɫɤɨɥɶɤɢɦɢ ɢɯ ɜɟɪɫɢɹɦɢ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɡɪɚɛɨɬɤɢ ɧɚ ɩɥɚɬɮɨɪɦɟ JVM ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
jdk. Java Development Kit (ɫɨɤɪɚɳɟɧɧɨ JDK) — ɛɟɫɩɥɚɬɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɣ 
ɤɨɦɩɚɧɢɟɣ Oracle Corporation ɤɨɦɩɥɟɤɬ ɪɚɡɪɚɛɨɬɱɢɤɚ ɩɪɢɥɨɠɟɧɢɣ ɧɚ ɹɡɵɤɟ 
Java, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɤɨɦɩɢɥɹɬɨɪ Java (javac), ɫɬɚɧɞɚɪɬɧɵɟ ɛɢɛɥɢɨɬɟɤɢ 
ɤɥɚɫɫɨɜ Java, ɩɪɢɦɟɪɵ, ɞɨɤɭɦɟɧɬɚɰɢɸ, ɪɚɡɥɢɱɧɵɟ ɭɬɢɥɢɬɵ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ 
ɫɢɫɬɟɦɭ Java (JRE).  

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɧɭɠɧɨ ɫɤɚɱɚɬɶ ɚɪɯɢɜ jdk 11.0.2 ɫ ɨɮɢɰɢɚɥɶɧɨɝɨ ɫɚɣɬɚ 
oracle ɢ ɪɚɫɩɚɤɨɜɚɬɶ ɜ ɩɚɩɤɭ soft. ɀɟɥɚɬɟɥɶɧɨ ɫɨɡɞɚɬɶ ɩɟɪɟɦɟɧɧɭɸ ɫɪɟɞɵ 
JAVA_HOME ɫ ɭɤɚɡɚɧɢɟɦ ɟɣ ɩɨɥɧɨɝɨ ɩɭɬɢ ɤ jre[5]. 

Ⱦɚɥɟɟ ɦɨɠɧɨ ɫɤɚɱɚɬɶ ɢ ɭɫɬɚɧɨɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɢɧɫɬɪɭɦɟɧɬɵ: 
 Intellij IDEA; 
 VisualVM; 
 Gradle; 
 Git. 

ɋɤɚɱɚɬɶ ɞɚɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɦɨɠɧɨ ɧɚ ɢɯ ɨɮɢɰɢɚɥɶɧɵɯ ɫɚɣɬɚɯ. ɉɨɫɥɟ 
ɡɚɝɪɭɡɤɢ ɚɪɯɢɜɨɜ ɩɪɨɝɪɚɦɦ ɨɧɢ ɪɚɫɩɚɤɨɜɵɜɚɸɬɫɹ ɜ ɩɚɩɤɭ soft ɢ ɧɚ ɢɯ 
ɢɫɩɨɥɧɹɟɦɵɟ ɮɚɣɥɵ ɫɨɡɞɚɸɬɫɹ «ɦɹɝɤɢɟ» ɫɫɵɥɤɢ ɜ ɩɚɩɤɟ bin.  

Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɢɧɫɬɪɭɦɟɧɬɵ ɧɚ ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ. 
Ɂɚɩɭɫɬɢɬɶ Intellij IDEA ɢ ɜ ɧɚɫɬɪɨɣɤɚɯ ɭɤɚɡɚɬɶ ɩɭɬɢ ɤ JDK, JRE, Gradle, Git. 
Ⱦɥɹ ɢɧɬɟɝɪɚɰɢɢ ɫ VisualVM ɧɭɠɧɨ ɫɤɚɱɚɬɶ ɩɥɚɝɢɧ VisualVM Launcher. Ⱦɥɹ 
ɪɚɛɨɬɵ ɫ Kotlin, ɧɟɨɛɯɨɞɢɦɨ ɧɚɥɢɱɢɟ ɨɞɧɨɢɦɟɧɧɨɝɨ ɩɥɚɝɢɧɚ. 
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Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɫ git, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɨɫɬɚɜɢɬɶ ɟɦɭ ɫɜɨё ɢɦɹ ɢ ɩɨɱɬɭ, 
ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɨɦɦɢɬɨɜ. Ⱦɥɹ ɥɟɝɤɨɝɨ 
ɞɨɫɬɭɩɚ ɤ ɩɪɨɟɤɬɭ c ɞɪɭɝɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ ɞɪɭɝɢɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ git, 
ɩɪɨɟɤɬɭ ɧɟɨɛɯɨɞɢɦ ɭɞɚɥёɧɧɵɣ ɪɟɩɨɡɢɬɨɪɢɣ. ȼ ɤɚɱɟɫɬɜɟ ɜɟɛ ɯɨɫɬɢɧɝɚ ɜɵɛɪɚɧ 
ɤɪɭɩɧɟɣɲɢɣ ɫɪɟɞɢ ɚɧɚɥɨɝɢɣ ɜɟɛ-ɫɟɪɜɢɫ – GitHub. ɇɚ ɞɚɧɧɨɦ ɫɟɪɜɢɫɟ 
ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɛɟɫɩɥɚɬɧɨɝɨ ɚɤɤɚɭɧɬɚ ɢ ɛɟɫɩɥɚɬɧɵɯ 
ɩɭɛɥɢɱɧɵɯ ɢɥɢ ɡɚɤɪɵɬɵɯ (ɫ ɧɟɤɨɬɨɪɵɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ) ɪɟɩɨɡɢɬɨɪɢɟɜ.  
 

2.4 ȼɵɛɨɪ ɛɢɛɥɢɨɬɟɤ ɢ ɮɪɟɣɦɜɨɪɤɨɜ 

 
ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɝɪɨɦɧɭɸ 

ɪɨɥɶ ɢɝɪɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɩɵɬɚ ɞɪɭɝɢɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, 
ɫɬɨɥɤɧɭɜɲɢɯɫɹ ɫ ɩɨɞɨɛɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ.  

Ȼɢɛɥɢɨɬɟɤɚ – ɫɛɨɪɧɢɤ ɩɪɨɝɪɚɦɦ ɢɥɢ ɨɛɴɟɤɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. Ȼɢɛɥɢɨɬɟɤɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɧɟɤɨɬɨɪɵɟ 
ɝɨɬɨɜɵɟ ɪɟɲɟɧɢɹ, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɪɭɝɢɯ 
ɩɪɨɝɪɚɦɦ.  

Ɏɪɟɣɦɜɨɪɤ – ɡɚɝɨɬɨɜɤɚ, ɲɚɛɥɨɧ ɞɥɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɸɳɚɹ ɫɬɪɭɤɬɭɪɭ ɉɈ; ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɨɛɥɟɝɱɚɸɳɟɟ 
ɪɚɡɪɚɛɨɬɤɭ ɢ ɨɛɴɟɞɢɧɟɧɢɟ ɪɚɡɧɵɯ ɦɨɞɭɥɟɣ ɨɞɧɨɝɨ ɩɪɨɟɤɬɚ. 

«Ɏɪɟɣɦɜɨɪɤ» ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɨɧɹɬɢɹ ɛɢɛɥɢɨɬɟɤɢ ɬɟɦ, ɱɬɨ ɛɢɛɥɢɨɬɟɤɚ 
ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɞɭɤɬɟ ɩɪɨɫɬɨ ɤɚɤ ɧɚɛɨɪ 
ɩɨɞɩɪɨɝɪɚɦɦ ɛɥɢɡɤɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ, ɧɟ ɜɥɢɹɹ ɧɚ ɚɪɯɢɬɟɤɬɭɪɭ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢ ɧɟ ɧɚɤɥɚɞɵɜɚɹ ɧɚ ɧɟё ɧɢɤɚɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ. 
«Ɏɪɟɣɦɜɨɪɤ» ɠɟ ɞɢɤɬɭɟɬ ɩɪɚɜɢɥɚ ɩɨɫɬɪɨɟɧɢɹ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɢɥɨɠɟɧɢɹ, 
ɡɚɞɚɜɚɹ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɩɨɜɟɞɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ — «ɤɚɪɤɚɫ», 
ɤɨɬɨɪɵɣ ɧɭɠɧɨ ɛɭɞɟɬ ɪɚɫɲɢɪɹɬɶ ɢ ɢɡɦɟɧɹɬɶ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɛɢɛɥɢɨɬɟɤɢ ɢ ɮɪɟɣɦɜɨɪɤɢ: 

 JDBC — ɩɥɚɬɮɨɪɦɟɧɧɨ-ɧɟɡɚɜɢɫɢɦɵɣ ɩɪɨɦɵɲɥɟɧɧɵɣ ɫɬɚɧɞɚɪɬ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Java-ɩɪɢɥɨɠɟɧɢɣ ɫ ɪɚɡɥɢɱɧɵɦɢ ɋɍȻȾ, ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɜ ɜɢɞɟ 
ɩɚɤɟɬɚ java.sql, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ Java SE. JDBC ɨɫɧɨɜɚɧ ɧɚ ɤɨɧɰɟɩɰɢɢ ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɯ ɞɪɚɣɜɟɪɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɥɭɱɚɬɶ ɫɨɟɞɢɧɟɧɢɟ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɩɨ 
ɫɩɟɰɢɚɥɶɧɨ ɨɩɢɫɚɧɧɨɦɭ URL. Ⱦɪɚɣɜɟɪɵ ɦɨɝɭɬ ɡɚɝɪɭɠɚɬɶɫɹ ɞɢɧɚɦɢɱɟɫɤɢ (ɜɨ 
ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ). Ɂɚɝɪɭɡɢɜɲɢɫɶ, ɞɪɚɣɜɟɪ ɫɚɦ ɪɟɝɢɫɬɪɢɪɭɟɬ ɫɟɛɹ ɢ 
ɜɵɡɵɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɤɨɝɞɚ ɩɪɨɝɪɚɦɦɚ ɬɪɟɛɭɟɬ URL, ɫɨɞɟɪɠɚɳɢɣ 
ɩɪɨɬɨɤɨɥ, ɡɚ ɤɨɬɨɪɵɣ ɞɪɚɣɜɟɪ ɨɬɜɟɱɚɟɬ [6][7]; 

 JavaFX — ɩɥɚɬɮɨɪɦɚ ɧɚ ɨɫɧɨɜɟ Java ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ ɫ 
ɧɚɫɵɳɟɧɧɵɦ ɝɪɚɮɢɱɟɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ. Ɇɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɧɚɫɬɨɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɡɚɩɭɫɤɚɟɦɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ-ɩɨɞ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɬɚɤ ɢ ɞɥɹ ɢɧɬɟɪɧɟɬ-ɩɪɢɥɨɠɟɧɢɣ (RIA), ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɛɪɚɭɡɟɪɚɯ, ɢ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ ɧɚ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. JavaFX ɩɪɢɡɜɚɧɚ 
ɡɚɦɟɧɢɬɶ ɢɫɩɨɥɶɡɨɜɚɜɲɭɸɫɹ ɪɚɧɟɟ ɛɢɛɥɢɨɬɟɤɭ Swing; 
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 TornadoFX – ɦɨɞɭɥɶ, ɩɨɡɜɨɥɹɸɳɢɣ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɤɨɞ ɞɥɹ GUI [8]; 
 ANTLR – ɚɧɚɥɢɡɚɬɨɪ ɮɨɪɦɚɥɶɧɵɯ ɹɡɵɤɨɜ; 
 yFiles – ɛɢɛɥɢɨɬɟɤɚ, ɫɨɞɟɪɠɚɳɚɹ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ ɞɥɹ ɪɢɫɨɜɚɧɢɹ, ɩɪɨɫɦɨɬɪɚ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 
ɞɢɚɝɪɚɦɦ, ɚ ɬɚɤɠɟ ɤɨɦɩɨɧɨɜɤɢ ɝɪɚɮɢɤɨɜ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɨɪɹɞɨɱɟɧɢɹ 
ɫɥɨɠɧɵɯ ɝɪɚɮɢɤɨɜ ɢ ɫɟɬɟɣ ɨɞɧɢɦ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ; 

 Apache Commons — ɷɬɨ ɛɨɥɶɲɚɹ ɤɨɥɥɟɤɰɢɹ ɦɚɥɟɧɶɤɢɯ Java-ɭɬɢɥɢɬ. 
 
2.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɦɭ ɢɧɬɟɪɮɟɣɫɭ 

 
Ƚɪɚɮɢɱɟɫɤɢɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ (GUI) — ɷɬɨ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɜɢɡɭɚɥɶɧɵɣ ɹɡɵɤ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ, ɯɪɚɧɹɳɟɣɫɹ ɜ ɤɨɦɩɶɸɬɟɪɟ. ɂɧɬɟɪɮɟɣɫ ɩɨɦɨɝɚɟɬ ɥɸɞɹɦ, ɧɟ 
ɨɛɥɚɞɚɸɳɢɦ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɜɵɤɚɦɢ ɪɚɛɨɬɵ ɧɚ ɤɨɦɩɶɸɬɟɪɟ, ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. 

ɉɟɪɜɵɣ ɩɪɢɧɰɢɩ — ɷɬɨ ɩɪɨɡɪɚɱɧɨɫɬɶ ɢɧɬɟɪɮɟɣɫɚ. ɂɧɬɟɪɮɟɣɫ ɞɨɥɠɟɧ 
ɛɵɬɶ ɥɟɝɤɢɦ ɞɥɹ ɨɫɜɨɟɧɢɹ ɢ ɧɟ ɫɨɡɞɚɜɚɬɶ ɩɟɪɟɞ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɪɟɝɪɚɞɭ, 
ɤɨɬɨɪɭɸ ɨɧ ɞɨɥɠɟɧ ɛɭɞɟɬ ɩɪɟɨɞɨɥɟɬɶ, ɱɬɨɛɵ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɛɨɬɟ. Ɍɚɤ ɤɚɤ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɧɚɰɟɥɟɧ ɧɟ ɬɨɥɶɤɨ ɧɚ ɩɪɨɞɜɢɧɭɬɵɯ ɩɨɥɶɡɨɜɚɬɟɥɶ 
SQL, ɧɨ ɢ ɧɚ ɧɨɜɢɱɤɨɜ, ɤ ɢɧɬɟɪɮɟɣɫɭ ɞɨɛɚɜɥɹɟɬɫɹ ɬɪɟɛɨɜɚɧɢɟ ɜ ɨɤɚɡɚɧɢɢ 
ɩɨɦɨɳɢ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɡɚɩɪɨɫɚ ɤ ɋɍȻȾ. ɇɚɩɪɢɦɟɪ, ɩɨɞɫɜɟɬɤɚ ɫɢɧɬɚɤɫɢɫɚ ɜ 
ɨɤɧɟ ɜɜɨɞɚ ɡɚɩɪɨɫɚ, ɮɭɧɤɰɢɨɧɚɥ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɡɚɩɪɨɫɚ ɢɥɢ 
ɪɟɡɭɥɶɬɚɬɚ ɡɚɩɪɨɫɚ ɢ ɬ. ɞ. 

ȼɬɨɪɨɣ ɩɪɢɧɰɢɩ ɱɚɫɬɨ ɧɚɪɭɲɚɸɬ ɬɟ ɚɜɬɨɪɵ ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɵɟ ɫɥɢɲɤɨɦ 
ɧɟɞɨɨɰɟɧɢɜɚɸɬ ɭɦɫɬɜɟɧɧɵɟ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. Эɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 
ɪɚɡɧɵɦɢ ɩɪɢɱɢɧɚɦɢ. 

ȼɨ-ɩɟɪɜɵɯ, ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɥɟɝɤɚ ɜɵɫɨɤɨɦɟɪɧɵɦ ɨɬɧɨɲɟɧɢɟɦ 
ɩɪɨɝɪɚɦɦɢɫɬɨɜ ɤ ɩɪɨɫɬɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ. Эɬɨ ɟɳɟ ɦɨɠɧɨ ɛɵɥɨ ɩɨɧɹɬɶ ɜ 
ɜɨɫɶɦɢɞɟɫɹɬɵɯ ɢ ɧɚɱɚɥɟ ɞɟɜɹɧɨɫɬɵɯ ɝɨɞɨɜ XX ɜɟɤɚ, ɤɨɝɞɚ ɨɛɵɱɧɵɟ 
ɩɟɪɫɨɧɚɥɶɧɵɟ ɤɨɦɩɶɸɬɟɪɵ ɧɟ ɢɦɟɥɢ ɞɨɫɬɭɩɧɵɯ ɲɢɪɨɤɨɣ ɚɭɞɢɬɨɪɢɢ 
ɩɪɨɝɪɚɦɦɧɵɯ ɢ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɯ 
ɝɪɚɮɢɱɟɫɤɢɯ ɢɧɬɟɪɮɟɣɫɨɜ ɢ ɪɚɛɨɬɵ ɫ ɧɢɦɢ. ɋɚɦɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɜ ɬɨ ɜɪɟɦɹ ɛɵɥɚ MS DOS, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɢɧɬɟɪɮɟɣɫɟ 
ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. ɉɨɷɬɨɦɭ ɷɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɬɶ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ 
ɤɨɦɩɶɸɬɟɪɨɦ ɦɨɝɥɢ ɥɸɞɢ ɬɨɥɶɤɨ ɫ ɞɨɜɨɥɶɧɨ ɫɟɪɶɟɡɧɨɣ ɩɨɞɝɨɬɨɜɤɨɣ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɩɚɪɤ “ɩɟɪɫɨɧɚɥɨɤ” ɛɵɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɟɥɢɤ ɞɚɠɟ ɜ ɋɒȺ, ɧɟ ɝɨɜɨɪɹ 
ɭɠɟ ɨɛ ɨɫɬɚɥɶɧɵɯ ɫɬɪɚɧɚɯ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɱɢɫɥɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 
ɤɨɦɩɶɸɬɟɪɨɜ ɛɵɥɨ ɧɟɛɨɥɶɲɢɦ. 

ɋɟɝɨɞɧɹ ɠɟ ɬɚɤɨɣ ɩɪɟɧɟɛɪɟɠɢɬɟɥɶɧɵɣ ɜɡɝɥɹɞ ɧɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɹɜɧɨ 
ɧɟɭɦɟɫɬɟɧ. Ɋɚɛɨɬɚ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɟ ɛɨɥɶɲɭɸ ɧɚɱɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɥɶɡɨɜɚɬɟɥɹ: ɢɧɬɟɪɮɟɣɫɵ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɩɪɨɝɪɚɦɦ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Windows, ɹɜɥɹɸɳɟɣɫɹ 
ɡɚɤɨɧɨɞɚɬɟɥɟɦ ɦɨɞ ɜ ɢɧɞɭɫɬɪɢɢ ɦɚɫɫɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 
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ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɩɪɨɳɟ ɢ ɞɨɫɬɭɩɧɟɟ ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɥɸɞɟɣ. Ⱦɚ ɢ ɱɢɫɥɨ 
ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɦɢɪɟ ɫɟɝɨɞɧɹ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɞɟɫɹɬɶ ɥɟɬ ɧɚɡɚɞ. 

ȼɬɨɪɚɹ ɩɪɢɱɢɧɚ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɣ ɧɟɞɨɜɟɪɱɢɜɨɫɬɢ ɩɪɨɝɪɚɦɦɢɫɬɨɜ ɤ 
ɩɨɡɧɚɧɢɹɦ ɢ ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ – ɱɪɟɡɦɟɪɧɨɟ ɭɜɥɟɱɟɧɢɟ 
ɩɨɫɬɪɨɟɧɢɟɦ ɜɫɬɪɨɟɧɧɨɣ ɡɚɳɢɬɵ ɨɬ ɞɟɣɫɬɜɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɧɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥɚɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɤɥɚɫɫɢɱɟɫɤɢɟ 
ɭɱɟɛɧɵɟ ɤɭɪɫɵ ɩɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ ɭɱɚɬ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɨɲɢɛɨɤ ɜ ɪɚɛɨɬɟ 
ɩɪɨɝɪɚɦɦɵ ɜɵɡɵɜɚɸɬɫɹ ɧɟ ɞɟɮɟɤɬɚɦɢ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɢɥɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɤɪɭɠɟɧɢɹ, ɚ ɞɟɣɫɬɜɢɹɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹ — ɧɚɩɪɢɦɟɪ, ɜɜɨɞɨɦ ɞɚɧɧɵɯ 
ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɮɨɪɦɚɬɚ (ɞɨɩɭɫɬɢɦ, ɬɟɤɫɬɚ ɜɦɟɫɬɨ ɰɢɮɪ). ɉɨɷɬɨɦɭ 
ɩɪɨɝɪɚɦɦɢɫɬ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɢɥɨɠɟɧɢɹ ɞɨɥɠɟɧ ɧɚɩɢɫɚɬɶ ɮɭɧɤɰɢɢ ɩɨ 
ɩɪɨɜɟɪɤɟ ɪɟɡɭɥɶɬɚɬɨɜ ɤɚɤ ɦɨɠɧɨ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɞɟɣɫɬɜɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɚɪɢɚɧɬɨɜ ɪɚɡɜɢɬɢɹ ɫɨɛɵɬɢɣ. Эɬɨ 
ɫɨɜɟɪɲɟɧɧɨ ɩɪɚɜɢɥɶɧɵɣ ɩɨɞɯɨɞ, ɧɨ ɦɧɨɝɢɟ ɩɪɨɝɪɚɦɦɢɫɬɵ ɧɚɫɬɨɥɶɤɨ 
ɭɫɥɨɠɧɹɸɬ ɡɚɳɢɬɭ ɨɬ ɧɟɩɪɚɜɢɥɶɧɵɯ ɞɟɣɫɬɜɢɣ, ɞɟɥɚɸɬ ɟɟ ɬɚɤɨɣ ɝɪɨɦɨɡɞɤɨɣ, 
ɱɬɨ ɪɚɛɨɬɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɩɪɨɝɪɚɦɦɨɣ ɧɚɱɢɧɚɟɬ ɧɚɩɨɦɢɧɚɬɶ ɢɡɜɟɫɬɧɨɟ «ɲɚɝ 
ɜɩɪɚɜɨ, ɲɚɝ ɜɥɟɜɨ ɫɱɢɬɚɟɬɫɹ ɩɨɛɟɝɨɦ». ɉɪɨɢɫɯɨɞɢɬ ɞɨɜɨɥɶɧɨ ɨɛɵɱɧɚɹ ɜɟɳɶ: 
ɬɨ, ɱɬɨ ɡɚɞɭɦɵɜɚɥɨɫɶ ɤɚɤ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ, ɫɚɦɨ ɧɚɱɢɧɚɟɬ ɫɨɡɞɚɜɚɬɶ 
ɩɪɨɛɥɟɦɵ. 

ɂ, ɧɚɤɨɧɟɰ, ɬɪɟɬɶɹ ɩɪɢɱɢɧɚ ɜɨ ɦɧɨɝɨɦ ɨɛɭɫɥɨɜɥɟɧɚ ɩɨɜɟɞɟɧɢɟɦ ɫɚɦɢɯ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ɑɚɫɬɨ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɦɚɥɟɣɲɢɯ ɡɚɬɪɭɞɧɟɧɢɣ ɩɪɢ ɪɚɛɨɬɟ ɫ 
ɩɪɨɝɪɚɦɦɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɬɭɬ ɠɟ ɨɛɪɚɳɚɟɬɫɹ ɜ ɫɥɭɠɛɭ ɬɟɯɧɢɱɟɫɤɨɣ 
ɩɨɞɞɟɪɠɤɢ, ɧɟ ɭɞɨɫɭɠɢɜɲɢɫɶ ɞɚɠɟ ɜɡɝɥɹɧɭɬɶ ɧɚ ɫɩɪɚɜɨɱɧɭɸ ɫɢɫɬɟɦɭ 
ɩɪɨɞɭɤɬɚ, ɩɨɫɦɨɬɪɟɬɶ ɫɟɤɰɢɸ «Ɉɬɜɟɬɵ ɧɚ ɱɚɫɬɵɟ ɜɨɩɪɨɫɵ» ɧɚ Web-ɫɚɣɬɟ 
ɩɪɨɝɪɚɦɦɵ ɢɥɢ ɞɚɠɟ ɩɪɨɫɬɨ ɱɭɬɶ-ɱɭɬɶ ɩɨɞɭɦɚɬɶ! Ɉɬɱɚɫɬɢ ɬɭɬ ɜɢɧɚ ɫɚɦɢɯ 
ɚɜɬɨɪɨɜ ɩɪɨɝɪɚɦɦ. Ʉɚɤ ɝɨɜɨɪɹɬ ɨɩɵɬɧɵɟ ɪɚɡɪɚɛɨɬɱɢɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ 
ɢɧɬɟɪɮɟɣɫɨɜ: «ȿɫɥɢ ɭɠɟ ɧɚ ɷɬɚɩɟ ɡɧɚɤɨɦɫɬɜɚ ɫ ɩɪɨɝɪɚɦɦɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɜɵɧɭɠɞɟɧ ɨɛɪɚɳɚɬɶɫɹ ɤ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ, ɧɚɞ ɢɧɬɟɪɮɟɣɫɨɦ ɧɭɠɧɨ 
ɫɟɪɶɟɡɧɨ ɪɚɛɨɬɚɬɶ». ɉɨɷɬɨɦɭ, ɱɬɨɛɵ ɫɨɛɥɸɫɬɢ ɜɬɨɪɨɣ ɢɡ ɨɛɳɢɯ ɩɪɢɧɰɢɩɨɜ 
ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɪɮɟɣɫɨɜ ɢ ɧɟ ɞɚɜɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɨɜɨɞɚ ɩɨɱɭɜɫɬɜɨɜɚɬɶ, 
ɛɭɞɬɨ ɟɝɨ ɩɪɢɧɢɦɚɸɬ ɡɚ ɢɞɢɨɬɚ, ɧɟ ɧɭɠɧɨ ɞɚɜɚɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɨɝɪɚɦɦɟ 
ɫɥɢɲɤɨɦ ɛɨɥɶɲɢɟ ɩɨɥɧɨɦɨɱɢɹ ɢ ɩɪɚɜɨ ɭɤɚɡɵɜɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ, ɱɬɨ ɢɦɟɧɧɨ 
ɟɦɭ ɞɟɥɚɬɶ. ɇɟɤɨɬɨɪɵɟ ɩɪɨɝɪɚɦɦɢɫɬɵ ɧɟ ɡɧɚɸɬ ɢɥɢ ɧɟ ɠɟɥɚɸɬ ɨɫɨɡɧɚɜɚɬɶ 
ɷɬɨɝɨ ɢ ɡɚɝɨɧɹɸɬ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɜɨɢɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɬɟɫɧɵɟ 
ɪɚɦɤɢ, ɧɚɜɹɡɵɜɚɹ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɬɢɥɶ ɪɚɛɨɬɵ. 

Ɉɞɢɧ ɢɡ ɩɪɢɦɟɪɨɜ ɬɚɤɨɝɨ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ ɩɨɥɶɡɨɜɚɬɟɥɸ 
ɹɜɥɹɟɬɫɹ ɨɬɤɚɡ ɩɪɨɝɪɚɦɦɵ ɜɵɩɨɥɧɢɬɶ ɜɩɨɥɧɟ ɟɫɬɟɫɬɜɟɧɧɭɸ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɬɚɤɨɝɨ ɪɨɞɚ ɨɩɟɪɚɰɢɸ ɢ ɜɵɜɨɞ 
ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ, ɬɪɟɛɭɸɳɟɝɨ ɜɵɩɨɥɧɢɬɶ ɤɚɤɭɸ-ɬɨ ɞɪɭɝɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ. Эɬɢɦ «ɩɪɨɫɥɚɜɢɥɫɹ», ɧɚɩɪɢɦɟɪ, ɢɡɜɟɫɬɧɵɣ 
ɬɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ «Ȼɥɨɤɧɨɬ» ɢɡ ɫɨɫɬɚɜɚ Windows 95. ȿɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɨɬɤɪɵɜɚɥ ɷɬɭ ɩɪɨɝɪɚɦɦɭ ɢ ɪɟɲɚɥ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɧɚɛɨɪɚ ɬɟɤɫɬɚ ɞɚɬɶ 
ɫɨɡɞɚɜɚɟɦɨɦɭ «Ȼɥɨɤɧɨɬɨɦ» ɩɨ ɭɦɨɥɱɚɧɢɸ ɮɚɣɥɭ «Untitled» ɤɚɤɨɟ-ɧɢɛɭɞɶ ɢɦɹ, 
ɜɵɛɪɚɜ ɢɡ ɦɟɧɸ ɤɨɦɚɧɞɭ ɋɨɯɪɚɧɢɬɶ ɤɚɤ, ɪɟɞɚɤɬɨɪ ɨɬɤɚɡɵɜɚɥɫɹ ɫɞɟɥɚɬɶ ɷɬɨ, 
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ɩɨɤɚɡɵɜɚɹ ɫɨɨɛɳɟɧɢɟ: «ȼɵ ɧɟ ɜɜɟɥɢ ɤɚɤɨɣ-ɥɢɛɨ ɬɟɤɫɬ, ɱɬɨɛɵ ɟɝɨ ɦɨɠɧɨ ɛɵɥɨ 
ɫɨɯɪɚɧɢɬɶ. ɇɚɛɟɪɢɬɟ ɤɚɤɨɣ-ɧɢɛɭɞɶ ɬɟɤɫɬ, ɚ ɡɚɬɟɦ ɩɨɩɵɬɚɣɬɟɫɶ [ɫɨɯɪɚɧɢɬɶ ɟɝɨ] 
ɫɧɨɜɚ». Эɬɢɦ ɫɨɡɞɚɬɟɥɢ «Ȼɥɨɤɧɨɬɚ» ɧɟ ɬɨɥɶɤɨ ɨɬɜɟɪɝɥɢ ɫɬɢɥɶ ɪɚɛɨɬɵ ɨɱɟɧɶ 
ɦɧɨɝɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ (ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɧɚɛɨɪɚ ɬɟɤɫɬɚ ɞɚɬɶ ɢɦɹ ɮɚɣɥɚ), ɧɨ 
ɫɛɢɥɢ ɫ ɬɨɥɤɭ ɢ ɬɟɯ, ɤɬɨ ɛɵɥ ɡɧɚɤɨɦ ɫ «Ȼɥɨɤɧɨɬɨɦ» ɩɨ ɩɪɟɞɵɞɭɳɢɦ ɜɟɪɫɢɹɦ 
Windows. ɇɚɩɪɢɦɟɪ, ɜ ɲɟɫɬɧɚɞɰɚɬɢɪɚɡɪɹɞɧɨɣ Windows 3.1 «Ȼɥɨɤɧɨɬ» 
ɩɨɡɜɨɥɹɥ ɫɨɯɪɚɧɹɬɶ ɩɭɫɬɵɟ ɮɚɣɥɵ ɛɟɡɨ ɜɫɹɤɢɯ ɩɪɨɛɥɟɦ. Ɉɩɵɬɧɵɟ 
ɩɨɥɶɡɨɜɚɬɟɥɢ, ɡɧɚɤɨɦɵɟ ɫ ɩɪɢɧɰɢɩɚɦɢ ɪɚɛɨɬɵ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɬɨɠɟ 
ɛɵɥɢ ɜ ɧɟɞɨɭɦɟɧɢɢ: ɟɫɥɢ ɢɡ ɤɨɧɬɟɤɫɬɧɨɝɨ ɦɟɧɸ ɉɪɨɜɨɞɧɢɤɚ Windows ɜ ɦɟɧɸ 
«ɋɨɡɞɚɬɶ» ɜɵɛɪɚɬɶ ɩɭɧɤɬ Ɍɟɤɫɬɨɜɵɣ ɞɨɤɭɦɟɧɬ, ɬɨ ɩɨɥɭɱɢɜɲɢɣɫɹ ɮɚɣɥ ɞɥɢɧɨɣ 
0 ɛɚɣɬ ɨɬɤɪɵɜɚɟɬɫɹ «Ȼɥɨɤɧɨɬɨɦ» ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɡɚɬɪɭɞɧɟɧɢɣ. Ʉ ɫɱɚɫɬɶɸ, ɜ 
ɩɨɫɥɟɞɭɸɳɢɯ ɜɟɪɫɢɹɯ Windows «Ȼɥɨɤɧɨɬ» ɫɬɚɥ ɛɨɥɟɟ ɞɪɭɠɟɫɬɜɟɧɟɧ ɤ 
ɩɨɥɶɡɨɜɚɬɟɥɸ. 

Ⱦɪɭɝɨɣ ɩɪɢɦɟɪ ɧɟɞɨɨɰɟɧɤɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɨɥɶɡɨɜɚɬɟɥɹ — ɜɵɜɨɞ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɨɨɛɳɟɧɢɣ ɜ ɫɢɬɭɚɰɢɹɯ, ɤɨɝɞɚ ɷɬɨɝɨ ɧɟ ɬɪɟɛɭɟɬɫɹ. Ɇɧɨɝɢɟ 
ɚɜɬɨɪɵ ɧɚɞɟɥɹɸɬ ɫɜɨɢ ɩɪɨɝɪɚɦɦɵ ɢɡɥɢɲɧɟɣ «ɛɨɥɬɥɢɜɨɫɬɶɸ» ɢɡ ɛɥɚɝɢɯ 
ɧɚɦɟɪɟɧɢɣ — ɧɚɩɪɢɦɟɪ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɛɥɟɝɱɢɬɶ ɨɫɜɨɟɧɢɟ ɩɪɨɞɭɤɬɚ ɢɥɢ 
ɢɧɮɨɪɦɢɪɨɜɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɨ ɩɨɥɟɡɧɵɯ ɮɭɧɤɰɢɹɯ ɩɪɨɝɪɚɦɦɵ. Ɉɞɧɚɤɨ 
ɜɩɨɥɧɟ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɬɚɤ, ɱɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɭɠɟ ɞɨɫɬɚɬɨɱɧɨ ɭɜɟɪɟɧɧɨ 
ɱɭɜɫɬɜɭɟɬ ɫɟɛɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɨɝɪɚɦɦɨɣ ɢ ɧɟ ɧɭɠɞɚɟɬɫɹ ɜ ɩɨɞɫɤɚɡɤɚɯ, 
ɜɵɫɤɚɤɢɜɚɸɳɢɯ ɤɚɠɞɭɸ ɦɢɧɭɬɭ, ɚ ɧɟɤɨɬɨɪɵɟ ɩɨɥɟɡɧɵɟ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɚɜɬɨɪɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɮɭɧɤɰɢɢ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 
ɬɚɤɨɜɵɦɢ ɧɟ ɹɜɥɹɸɬɫɹ. ɉɨɷɬɨɦɭ ɫɪɟɞɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɯɨɪɨɲɢɦ ɬɨɧɨɦ ɫɱɢɬɚɟɬɫɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɸ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɤɥɸɱɢɬɶ ɜɵɜɨɞ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɨɨɛɳɟɧɢɣ. Эɬɨ ɩɨɡɜɨɥɹɟɬ 
ɫɨɯɪɚɧɢɬɶ ɥɟɝɤɨɫɬɶ ɨɫɜɨɟɧɢɹ ɩɪɨɞɭɤɬɚ ɞɥɹ ɧɚɱɢɧɚɸɳɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɞɨɛɢɬɶɫɹ, ɱɬɨɛɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɨɨɛɳɟɧɢɹ ɧɟ 
ɜɵɡɵɜɚɥɢ ɭ ɨɩɵɬɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɪɚɡɞɪɚɠɟɧɢɹ. 

ɂ, ɧɚɤɨɧɟɰ, ɬɪɟɬɢɣ ɩɪɢɧɰɢɩ — «ɉɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɬɚɤ, ɱɬɨɛɵ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɫɱɢɬɚɥ ɤɨɦɩɶɸɬɟɪ ɝɥɭɩɵɦ». 

ɇɟɫɦɨɬɪɹ ɧɚ ɫɬɪɟɦɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, 
ɦɧɨɝɢɟ ɤɨɦɩɶɸɬɟɪɧɵɟ ɩɪɨɝɪɚɦɦɵ ɜɫɟ ɟɳɟ ɢɦɟɸɬ ɩɪɢɦɢɬɢɜɧɵɣ 
ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ. Ɉɧɢ ɩɪɟɪɵɜɚɸɬ ɪɚɛɨɬɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɝɥɭɩɵɦɢ 
ɜɨɩɪɨɫɚɦɢ ɢ ɜɵɜɨɞɹɬ ɧɚ ɷɤɪɚɧ ɛɟɫɫɦɵɫɥɟɧɧɵɟ ɫɨɨɛɳɟɧɢɹ, ɩɨɜɟɪɝɚɹ ɟɝɨ ɜ 
ɧɟɞɨɭɦɟɧɢɟ ɜ ɫɚɦɵɯ ɩɪɨɫɬɵɯ ɫɢɬɭɚɰɢɹɯ. 

 
2.6 ɉɪɨɬɨɬɢɩ ɢɧɬɟɪɮɟɣɫɚ 

 
ɉɪɨɬɨɬɢɩɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ – ɷɬɨ ɩɪɨɞɭɦɵɜɚɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɢ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɮɟɣɫɚ. ɋɨɫɬɚɜɥɹɹ ɩɪɨɬɨɬɢɩ ɡɚɪɚɧɟɟ, 
ɦɨɠɧɨ ɨɛɥɟɝɱɢɬɶ ɡɚɞɚɱɭ ɜɫɟɦ, ɤɬɨ ɡɚɧɢɦɚɟɬɫɹ ɫɨɡɞɚɧɢɟɦ ɢ ɧɚɩɨɥɧɟɧɢɟɦ 
ɢɧɬɟɪɮɟɣɫɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɱɬɨ ɭɩɪɨɳɚɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɪɨɞɭɤɬɚ, 
ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɟ ɩɨɦɨɝɚɟɬ ɫɞɟɥɚɬɶ ɠɢɡɧɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɥɭɱɲɟ. Ɍɨ ɟɫɬɶ 
ɞɨɛɚɜɢɬɶ ɱɬɨ-ɬɨ ɩɨɥɟɡɧɨɟ ɢɥɢ ɭɛɪɚɬɶ ɱɬɨ-ɬɨ ɧɟɧɭɠɧɨɟ, ɱɬɨɛɵ ɛɵɥɨ ɥɟɝɱɟ 
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ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɫɬɪɚɧɢɰɟ, ɧɚɣɬɢ ɧɭɠɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ ɪɟɲɢɬɶ 
ɩɨɫɬɚɜɥɟɧɧɭɸ ɡɚɞɚɱɭ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɬɨɬɢɩɚ ɛɵɥ ɜɵɛɪɚɧ ɨɧɥɚɣɧ ɫɟɪɜɢɫ 
www.figma.com. Ⱦɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɨɛɥɚɞɚɟɬ ɲɢɪɨɤɢɦ ɮɭɧɤɰɢɨɧɚɥɨɦ 
ɫɨɡɞɚɧɢɹ ɦɚɤɟɬɨɜ ɢɧɬɟɪɮɟɣɫɨɜ ɧɚ ɨɫɧɨɜɟ ɜɟɤɬɨɪɧɨɣ ɝɪɚɮɢɤɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶ. 
Эɤɫɩɨɪɬɚ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɬɨɱɟɱɧɭɸ ɢɥɢ ɜɟɤɬɨɪɧɭɸ ɝɪɚɮɢɤɭ. 

ɇɚ ɨɫɧɨɜɟ ɫɨɡɞɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɬɨɬɢɩ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ (ɪɢɫɭɧɨɤ 2.4). 

 

 
 

Ɋɢɫɭɧɨɤ 2.4 - ɉɟɪɜɢɱɧɵɣ ɩɪɨɬɨɬɢɩ ɢɧɬɟɪɮɟɣɫɚ 
 
Ⱦɚɧɧɵɣ ɩɪɨɬɨɬɢɩ ɪɚɡɞɟɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɧɚ ɱɟɬɵɪɟ 

ɡɨɧɵ (ɪɢɫɭɧɨɤ 2.5). 
 ɡɨɧɚ №1 ɨɬɜɟɱɚɟɬ ɡɚ ɭɩɪɚɜɥɟɧɢɟ ɩɪɢɥɨɠɟɧɢɟɦ ɢ ɟɝɨ ɧɚɫɬɪɨɣɤɚɦɢ. Ɂɨɧɚ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɟɧɸ, ɚɝɪɟɝɢɪɭɸɳɟɟ ɜ ɫɟɛɟ ɩɨɥɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɧɚɫɬɪɨɟɤ; 
 ɡɨɧɚ №2 ɹɜɥɹɟɬɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɜɫɟɯ ɫɨɡɞɚɧɧɵɯ ɩɨɞɤɥɸɱɟɧɢɣ ɤ ɋɍȻȾ 

ɢ ɫɩɢɫɤɨɦ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɢɯ ɨɛɴɟɤɬɚɯ. Ɍɚɤ ɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɮɭɧɤɰɢɨɧɚɥ 
ɭɩɪɚɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹɦɢ ɫ ɋɍȻȾ; 

 ɡɨɧɚ №3 – ɪɚɛɨɱɚɹ ɨɛɥɚɫɬɶ. ȼ ɞɚɧɧɨɣ ɡɨɧɟ ɩɪɨɢɫɯɨɞɢɬ ɭɩɪɚɜɥɟɧɢɟ 
ɜɵɛɪɚɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɋɍȻȾ ɢɥɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɡɚɩɪɨɫɨɜ ɤ 
ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɟ; 

 ɡɨɧɚ №4 ɨɬɜɟɱɚɟɬ ɡɚ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ ɩɪɢɥɨɠɟɧɢɹ. ȼ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ 
ɨɬɨɛɪɚɠɚɸɬɫɹ ɜɫɟ ɫɨɨɛɳɟɧɢɹ ɨɬ ɡɚɞɚɱ ɢ ɪɟɡɭɥɶɬɚɬɵ ɡɚɩɪɨɫɨɜ ɜ ɋɍȻȾ. 
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Ɋɢɫɭɧɨɤ 2.5 – Ɂɨɧɢɪɨɜɚɧɢ ɢɧɬɟɪɮɟɣɫɚ 
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 3 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

 
3.1 ɋɨɡɞɚɧɢɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɪɨɟɤɬɚ 

 
ɋɪɟɞɫɬɜɚɦɢ IntellijIdea ɫɨɡɞɚɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɩɭɫɬɨɝɨ Gradle ɩɪɨɟɤɬɚ 

[9][10]. Ⱦɚɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɪɝɚɧɢɡɚɰɢɸ ɮɚɣɥɨɜ ɩɪɨɟɤɬɚ ɫ 
ɜɵɞɟɥɟɧɢɟɦ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɨɬ ɞɪɭɝɢɯ ɮɚɣɥɨɜ, ɜɪɨɞɟ ɪɟɫɭɪɫɨɜ ɢɥɢ ɬɟɫɬɨɜ. 
ɉɪɢ ɫɨɡɞɚɧɢɢ ɩɪɨɟɤɬɚ ɭɤɚɡɵɜɚɟɬɫɹ ɨɫɧɨɜɧɚɹ SDK, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵɛɪɚɧɚ 
oracleJDK 10.0.2. ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɛɢɛɥɢɨɬɟɤ ɡɚɝɪɭɠɚɟɬɫɹ 
Kotlin/JVM ɜɟɪɫɢɢ 1.3.11. Ɍɚɤ ɤɚɤ Gradle ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ Maven, ɨɧ ɩɟɪɟɧɹɥ 
ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɟɝɨ ɫɬɪɭɤɬɭɪɵ ɢ ɧɚɢɦɟɧɨɜɚɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨ 
ɤɨɧɜɟɧɰɢɢ ɧɚɢɦɟɧɨɜɚɧɢɹ ɩɪɨɟɤɬɚ, ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ groupID ɢ 
artifactID ɢ ɜɟɪɫɢɸ ɞɥɹ ɩɪɨɟɤɬɚ. GroupID – ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɢɥɢ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬ ɬɚɤɢɟ ɠɟ ɩɪɚɜɢɥɚ ɤɚɤ ɧɚɢɦɟɧɨɜɚɧɢɹ ɩɚɤɟɬɨɜ 
ɜ Java – ɡɚɩɢɫɵɜɚɸɬ ɞɨɦɟɧɧɨɟ ɢɦɹ, ɢɦɹ ɨɪɝɚɧɢɡɚɰɢɢ ɢɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹ. ȼ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɭɤɚɡɵɜɚɟɦ groupId ɤɚɤ “kz.aupet.vt152”. ArtifactID – ɧɚɡɜɚɧɢɟ 
ɩɪɨɟɤɬɚ: “dbunitool”. Эɬɢ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɞɧɨɡɧɚɱɧɨɣ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɛɨɪɨɤ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɦɟɬɶ ɜɢɞ: 
goupID:artifactID:version. Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɫɬɪɨɣɤɚ Gradle. ȼɤɥɸɱɚɟɬɫɹ 
ɚɜɬɨɢɦɩɨɪɬ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɛɧɨɜɥɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɮɚɣɥɨɜ gradle.build. ȼɵɛɢɪɚɟɬɫɹ ɜɟɪɫɢɹ Gradle ɢ ɫɩɨɫɨɛ ɟɟ ɩɨɞɤɥɸɱɟɧɢɹ, ɡɞɟɫɶ 
ɪɟɤɨɦɟɧɞɭɟɦɵɦ ɩɚɪɚɦɟɬɪɨɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ gradle 
wrapper, ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɪɨɛɥɟɦ ɫ ɜɟɪɫɢɨɧɧɨɫɬɶɸ ɢɧɫɬɪɭɦɟɧɬɚ ɧɚ ɪɚɡɥɢɱɧɵɯ 
ɦɚɲɢɧɚɯ. ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɭɤɚɡɵɜɚɟɬɫɹ ɞɢɪɟɤɬɨɪɢɹ, ɜ ɤɨɬɨɪɨɣ ɛɭɞɟɬ 
ɯɪɚɧɢɬɶɫɹ ɢɫɯɨɞɧɵɣ ɤɨɞ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ, ɜɫɟ ɩɪɨɟɤɬɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ git, ɯɪɚɧɹɬɫɹ ɜ ɞɢɪɟɤɬɨɪɢɢ ~/git. ɉɨɫɥɟ 
ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ ɜ ɷɬɨɣ ɩɚɩɤɟ ɫ ɧɚɡɜɚɧɢɟɦ «dbunitool», ɩɨɥɭɱɚɟɬɫɹ ɧɚɱɚɥɶɧɚɹ 
ɫɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ (ɪɢɫɭɧɨɤ 3.1.1). 

ȼ ɞɚɧɧɨɣ ɫɬɪɭɤɬɭɪɟ, ɜɟɫɶ ɢɫɯɨɞɧɵɣ ɤɨɞ ɢ ɮɚɣɥɵ ɩɪɨɝɪɚɦɦɵ ɫɨɞɟɪɠɚɬɫɹ 
ɜ ɩɚɩɤɟ src ɢ ɞɟɥɢɬɫɹ ɧɚ ɨɫɧɨɜɧɵɟ ɮɚɣɥɵ ɩɪɨɝɪɚɦɦɵ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɩɚɩɤɟ 
src/main/ ɷɬɢ ɮɚɣɥɵ, ɜɨɣɞɭɬ ɜ ɫɛɨɪɤɭ, ɢ ɬɟɫɬɨɜɵɟ ɮɚɣɥɵ ɩɪɨɝɪɚɦɦɵ, 
ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɦɨɞɭɥɟ src/test, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ 
ɢɝɧɨɪɢɪɭɸɬɫɹ ɩɪɢ ɫɛɨɪɤɟ. Ɍɚɤ ɠɟ ɜ ɤɨɪɧɟɜɨɣ ɩɚɩɤɟ ɩɪɨɝɪɚɦɦɵ ɫɨɡɞɚɥɢɫɶ ɢ 
ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ. ɉɚɩɤɢ .gradle ɢ .idea – ɥɨɤɚɥɶɧɵɟ ɧɚɫɬɪɨɣɤɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɨɝɪɚɦɦ. ɉɚɩɤɚ gradle ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ gradle wrapper ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɝɨ ɧɚ ɞɪɭɝɢɯ ɦɚɲɢɧɚɯ. Ɏɚɣɥɵ gradlew ɢ gradlew.bat ɫɤɪɢɩɬɵ 
ɞɥɹ ɡɚɩɭɫɤɚ gradle wrapper ɧɚ *nix ɢ windows ɫɢɫɬɟɦɚɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Settings.gradle – ɮɚɣɥ ɫɨ ɫɤɪɢɩɬɨɦ ɧɚ ɹɡɵɤɟ groovy, ɫɨɞɟɪɠɚɳɢɣ ɧɚɫɬɪɨɣɤɭ 
ɜɫɟɝɨ ɩɪɨɟɤɬɚ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɮɚɣɥ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɬɨɥɶɤɨ ɢɦɹ ɩɪɨɟɤɬɚ. 
Gradle.properties – ɫɨɞɟɪɠɢɬ ɡɧɚɱɟɧɢɹ ɮɥɚɝɨɜ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɞɥɹ ɡɚɩɭɫɤɚ 
ɫɤɪɢɩɬɨɜ. Build.gradle – ɨɩɢɫɚɧɢɟ ɧɚɫɬɪɨɟɤ ɫɛɨɪɤɢ, ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɪɚɡɥɢɱɧɵɯ 
ɡɚɞɚɱ ɢ ɭɤɚɡɚɧɢɟ ɡɚɜɢɫɢɦɨɫɬɟɣ ɧɚ ɹɡɵɤɟ Groovy DSL. Ⱦɚɧɧɵɣ ɮɚɣɥ ɫɨɡɞɚɟɬɫɹ 
ɞɥɹ ɤɚɠɞɨɝɨ ɦɨɞɭɥɹ ɩɪɨɟɤɬɚ ɢ ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɡɚɜɢɫɢɦɨɫɬɟɣ ɢ ɡɚɞɚɱ, 
ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ gradle. 
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Ɋɢɫɭɧɨɤ 3.1.1 - ɉɟɪɜɨɧɚɱɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ 
 

 ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɩɟɪɜɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ 
ɥɨɤɚɥɶɧɵɣ ɪɟɩɨɡɢɬɨɪɢɣ git ɞɥɹ ɜɟɞɟɧɢɹ ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ [11][12]. Ⱦɥɹ 
ɷɬɨɝɨ ɜ ɤɨɪɧɟɜɨɣ ɩɚɩɤɟ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ git init. 
Ʉɨɦɚɧɞɚ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ ɩɭɫɬɨɣ git ɪɟɩɨɡɢɬɨɪɢɣ ɜ ɤɨɪɧɟ ɩɪɨɟɤɬɚ, ɞɚɧɧɵɣ 
ɪɟɩɨɡɢɬɨɪɢɹ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɜ ɩɚɩɤɟ .git/. 

 

 
 

Ɋɢɫɭɧɨɤ 3.1.2 - ɋɨɡɞɚɧɢɟ ɩɭɫɬɨɝɨ ɪɟɩɨɡɢɬɨɪɢɹ 
 
ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɩɭɫɬɨɝɨ ɪɟɩɨɡɢɬɨɪɹ ɫɨɡɞɚɟɬɫɹ ɮɚɣɥ .gitignore ɞɥɹ 

ɨɩɢɫɚɧɢɹ ɩɚɬɬɟɪɧɨɜ ɮɚɣɥɨɜ ɢ ɩɚɩɨɤ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɝɧɨɪɢɪɨɜɚɬɶɫɹ ɫɢɫɬɟɦɨɣ 
ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ. 

Ɍɟɩɟɪɶ ɦɨɠɧɨ ɞɨɛɚɜɢɬɶ ɜɫɟ ɧɟ ɢɝɧɨɪɢɪɭɟɦɵɟ ɮɚɥɵ ɩɪɨɟɤɬɚ ɜ ɫɢɫɬɟɦɭ 
ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ ɤɨɦɚɧɞɨɣ git add -A ɢ ɜɵɩɨɥɧɢɬɶ ɩɟɪɜɵɣ ɤɨɦɦɢɬ git commit -
m ‘init commit’. ɉɨɫɥɟ ɩɪɨɞɟɥɚɧɧɵɯ ɲɚɝɨɜ ɜɫɟ ɮɚɣɥɵ ɩɪɨɟɤɬɚ ɛɭɞɭ 
ɩɪɨɢɧɞɟɤɫɢɪɨɜɚɧɵ ɢ ɞɨɛɚɜɥɟɧɵ ɜ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ, ɚ ɡɧɚɱɢɬ, ɛɭɞɟɬ 
ɩɪɨɳɟ ɫɥɟɞɢɬɶ ɡɚ ɢɫɬɨɪɢɟɣ ɢɯ ɢɡɦɟɧɟɧɢɣ. 
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Ɋɢɫɭɧɨɤ 3.1.3 - Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɮɚɣɥɚ .gitignore 
 

 
 

Ɋɢɫɭɧɨɤ 3.1.4 - ɂɧɞɟɤɫɚɰɢɹ ɮɚɣɥɨɜ ɩɪɨɟɤɬɚ ɢ ɩɟɪɜɵɣ ɤɨɦɦɢɬ 
 

3.2 ɋɨɡɞɚɧɢɹ ɩɚɤɟɬɨɜ ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɟɣ 

 
ɋɨɡɞɚɟɬɫɹ ɨɫɧɨɜɚ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ȼ ɩɚɤɟɬɟ 

src/main/kotlin ɫɨɡɞɚɸɬɫɹ ɩɚɤɟɬɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ ɪɚɡɥɢɱɧɵɟ 
ɫɥɨɢ ɚɪɯɢɬɟɤɬɭɪɵ. 

 ɩɚɤɟɬ «data» – ɨɫɧɨɜɧɨɣ ɩɚɤɟɬ ɭɩɪɚɜɥɟɧɢɹ. ɋɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɤɥɚɫɫɵ, 
ɭɩɪɚɜɥɹɸɳɢɟ ɞɨɫɬɭɩɨɦ ɤ ɢɫɬɨɱɧɢɤɚɦ ɞɚɧɧɵɯ. Ɂɞɟɫɶ ɯɪɚɧɹɬɫɹ ɤɥɚɫɫɵ 
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ɭɩɪɚɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹɦɢ ɤ ɛɚɡɚɦ ɞɚɧɧɵɯ, ɤɥɚɫɫɵ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɚɦɢ ɢ 
ɤɷɲɟɦ ɩɪɢɥɨɠɟɧɢɹ; 

 ɩɚɤɟɬ «models» – ɫɨɞɟɪɠɢɬ ɤɥɚɫɫɵ, ɨɩɢɫɵɜɚɸɳɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɞɚɧɧɵɯ ɜ ɩɚɦɹɬɢ ɩɪɢɥɨɠɟɧɢɹ; 

 ɩɚɤɟɬ «util» – ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵ ɩɚɤɟɬ. ɋɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɭɬɢɥɶɧɵɟ 
ɦɟɬɨɞɵ, ɞɥɹ ɪɟɲɟɧɢɹ ɨɛɳɢɯ ɡɚɞɚɱ, ɫɬɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɢ ɫɩɟɰɢɮɢɱɟɫɤɢɟ 
ɮɭɧɤɰɢɢ ɪɚɫɲɢɪɟɧɢɹ; 

 ɩɚɤɟɬ «view» – ɩɚɤɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. ɋɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɨɩɢɫɚɧɢɟ ɢ ɪɚɛɨɬɭ 
ɫ ɢɧɬɟɪɮɟɣɫɨɦ; 

 ɩɚɤɟɬ «start» – ɫɨɞɟɪɠɢɬ ɤɥɚɫɫɵ ɞɥɹ ɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɧɚɫɬɪɨɣɤɚɦɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.2.1 - ɋɨɡɞɚɧɢɟ ɩɚɤɟɬɨɜ ɚɪɯɢɬɟɤɬɭɪɵ 
 

Ⱦɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ ɧɟɤɨɬɨɪɵɟ ɫɬɨɪɨɧɢɟ 
ɛɢɛɥɢɨɬɟɤɢ ɢ ɮɪɟɣɦɨɪɤɢ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɢɡ mavencentral ɧɭɠɧɨ 
ɩɨɞɤɥɸɱɢɬɶ ɫɥɟɞɭɸɳɢɣ ɫɩɢɫɨɤ ɡɚɜɢɫɢɫɢɦɨɫɬɟɣ: 

 org.jetbrains.kotlin:kotlin-stdlib-jdk8 – ɫɬɚɧɞɚɪɬɧɚɹ ɛɢɛɥɢɨɬɟɤɚ Kotlin ɞɥɹ 
jdk 8 ɢ ɜɵɲɟ. ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɫɟ ɫɬɚɧɞɚɪɬɧɵɟ ɤɥɚɫɫɵ ɢ ɪɚɫɲɢɪɟɧɢɹ ɹɡɵɤɚ; 

 group: 'io.reactivex', name: 'rxjava', version: '1.3.8' – ɛɢɛɥɢɨɬɟɤɚ RxJava 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɪɟɚɤɬɢɜɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ java ɢ 
jvm ɹɡɵɤɚɯ. Ɋɟɚɤɬɢɜɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ – ɩɚɪɚɞɢɝɦɚ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɧɚ 
ɩɨɬɨɤɢ ɞɚɧɧɵɯ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢɡɦɟɧɟɧɢɣ. ȼ ɨɫɧɨɜɧɨɦ, ɛɚɡɢɪɭɟɬɫɹ ɧɚ 
ɪɚɡɥɢɧɵɯ ɪɟɚɥɢɡɚɰɢɹɯ ɩɚɬɬɟɪɧɚ ɫɥɭɲɚɬɟɥɶ, ɧɨ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɷɬɢɦ. 
Ⱦɚɧɧɚɹ ɩɚɪɚɞɢɝɦɚ ɨɱɟɧɶ ɭɞɨɛɧɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ 
ɢɧɬɟɪɮɟɣɫɨɜ ɡɚ ɫɱɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢɡɦɟɧɟɧɢɣ. 
Ȼɢɛɥɢɨɬɟɤɚ RxJava ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɯɨɪɨɲɟɟ API ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɭɛɴɟɤɬɨɜ ɢ 
ɡɚɜɢɫɢɦɨɫɬɟɣ ɨɬ ɧɢɯ; 

 group: 'org.jetbrains.kotlinx', name: 'kotlinx-coroutines-core', version: '1.2.0' 
– ɪɚɫɲɢɪɟɧɢɟ ɫɬɚɧɞɚɪɬɧɨɣ ɛɢɛɥɢɨɬɟɤɢ ɹɡɵɤɚ Kotlin, ɩɪɟɞɨɫɬɚɜɥɹɸɳɟɟ ɞɨɫɬɭɩ 
ɤ ɤɨɪɭɬɢɧɚɦ. Ʉɨɪɭɬɢɧɵ – ɨɛɥɟɝɱɟɧɧɵɟ ɩɨɬɨɤɢ, ɤɨɬɨɪɵɟ ɧɟ ɩɪɢɜɹɡɚɧɵ ɤ 
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ɧɚɬɢɜɧɵɦ ɩɨɬɨɤɚɦ ɢ ɧɟ ɬɪɟɛɭɸɬ ɩɟɪɟɤɥɸɱɟɧɢɹ ɤɨɧɬɟɤɫɬɚ ɧɚ ɩɪɨɰɟɫɫɨɪ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɧɢ ɛɵɫɬɪɟɟ ɨɛɵɱɧɵɯ ɩɨɬɨɤɨɜ; 

 group: 'no.tornado', name: 'tornadofx', version: '1.7.18' – ɛɢɛɥɢɨɬɟɤɚ 
TornadoFX – ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɪɚɫɲɢɪɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɚ ɮɪɟɣɦɜɨɪɤɚ JavaFX ɞɥɹ 
ɹɡɵɤɚ Kotlin. Ȼɢɛɥɢɨɬɟɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɵɜɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ 
ɧɚ Kotlin ɜ ɮɨɪɦɚɬɟ DSL, ɱɬɨ ɞɟɥɚɟɬ ɤɨɞ ɦɢɧɢɦɚɥɢɫɬɢɱɧɵɦ ɢ ɥɟɝɤɨ ɱɢɬɚɟɦɵɦ; 

 group: 'com.google.code.gson', name: 'gson', version: '2.8.5' – ɛɢɛɥɢɨɬɟɤɚ 
Gson. Ɋɚɡɪɚɛɨɬɤɚ ɤɨɦɩɚɧɢɢ Google ɞɥɹ ɫɟɪɢɚɥɢɡɚɰɢɢ ɢ ɞɟɫɟɪɢɚɥɢɡɚɰɢɢ 
ɨɛɴɟɤɬɨɜ ɜ ɮɨɪɦɚɬɟ JSON; 

 group: 'commons-dbcp', name: 'commons-dbcp', version: '1.4' – ɛɢɛɥɢɨɬɟɤɚ 
Apache Software, ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɭɥɚ ɫɨɟɞɢɧɟɧɢɣ ɤ ɛɚɡɚɦ ɞɚɧɧɵɯ. 

 
3.3 Ɋɚɡɪɚɛɨɬɤɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 

 
ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɪɚɡɪɚɛɨɬɤɢ ɢɞɟɬ ɫɨɡɞɚɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ ɦɚɤɟɬɭ. Ɍɚɤ ɤɚɤ ɪɚɡɪɚɛɨɬɤɚ 
ɢɧɬɟɪɮɟɣɫɨɜ ɜɟɞɟɬɫɹ ɧɚ ɮɪɟɣɦɜɨɪɤɟ JavaFx, ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ 
ɨɩɢɫɚɧɢɹ GUI. ɉɟɪɜɵɣ ɫɩɨɫɨɛ – ɨɩɢɫɚɧɢɟ ɱɟɪɟɡ ɤɨɞ. ȼ ɷɬɨɦ ɫɩɨɫɨɛɟ ɜɫɟ 
ɷɥɟɦɟɧɬɵ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɫɨɡɞɚɸɬɫɹ ɢ ɫɜɹɡɵɜɚɸɬɫɹ ɩɪɹɦɨ ɜ 
ɤɥɚɫɫɚɯ, ɨɩɢɫɵɜɚɸɳɢɯ ɢɯ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɝɢɛɤɢɟ ɢ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɢɧɬɟɪɮɟɣɫɵ, ɧɨ ɫɨɩɭɬɫɬɜɭɸɳɢɣ ɟɦɭ ɤɨɞ ɨɱɟɧɶ ɛɵɫɬɪɨ ɧɚɛɢɪɚɟɬ 
ɨɛɴɟɦɵ ɢ ɫɬɚɧɨɜɢɬɫɹ ɬɪɭɞɧɨ ɱɢɬɚɟɦɵɦ. ȼɬɨɪɨɣ ɫɩɨɫɨɛ – ɨɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɵ 
ɢɧɬɟɪɮɟɣɫɚ ɜ ɨɬɞɟɥɶɧɵɯ ɮɚɣɥɚɯ ɧɚ ɹɡɵɤɟ ɪɚɡɦɟɬɤɢ FXML, ɤɨɬɨɪɵɣ 
ɛɚɡɢɪɭɟɬɫɹ ɧɚ XML. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɨɬɞɟɥɹɟɬ ɥɨɝɢɤɭ ɩɨɜɟɞɟɧɢɹ ɢɧɬɟɪɮɟɣɫɚ ɨɬ 
ɟɝɨ ɨɩɢɫɚɧɢɹ ɢ ɩɨɜɵɲɚɟɬ ɱɢɬɚɛɟɥɶɧɨɫɬɶ ɤɨɞɚ. ɇɨ ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɩɪɢɦɟɧɢɦ 
ɬɨɥɶɤɨ ɞɥɹ ɨɩɢɫɚɧɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ, ɧɟ ɦɟɧɹɸɳɟɝɨɫɹ ɢɧɬɟɪɮɟɣɫɚ. Ⱦɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɦɟɠɞɭ ɝɢɛɤɨɫɬɶɸ ɢɧɬɟɪɮɟɣɫɚ ɢ ɨɛɴɟɦɨɦ ɤɨɞɚ ɜ 
ɪɚɡɪɚɛɨɬɤɟ ɩɪɢɦɟɧɹɸɬɫɹ ɨɛɚ ɦɟɬɨɞɚ.  

ɋɥɟɞɭɹ ɩɟɪɜɨɦɭ ɩɪɢɧɰɢɩɭ SOLID [3], ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ 
ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɥɨɝɢɱɟɫɤɢɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɱɚɫɬɢ. 

  ɉɟɪɜɵɦ ɷɥɟɦɟɧɬɨɦ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɹɜɥɹɟɬɫɹ ɤɨɧɬɟɣɧɟɪ 
ɜɫɟɝɨ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɨ.  Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɜ ɩɚɩɤɟ 
ɪɟɫɭɪɫɨɜ ɫɨɡɞɚɟɬɫɹ ɮɚɣɥ WorkWindow.fxml, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶ 
ɪɚɡɦɟɬɤɭ ɢɧɬɟɪɮɟɣɫɚ, ɢ ɫɨɡɞɚɟɬɫɹ ɤɥɚɫɫ WorkWindow – ɤɨɧɬɪɨɥɥɟɪ 
ɢɧɬɟɪɮɟɣɫɚ. Ʉɥɚɫɫ WorkWindow ɧɚɫɥɟɞɭɟɬɫɹ ɨɬ ɤɥɚɫɫɚ View ɛɢɛɥɢɨɬɟɤɢ 
TornadoFX, ɬɟɦ ɫɚɦɵɦ ɩɨɥɭɱɚɟɬ ɞɨɫɬɭɩ ɤ ɜɨɡɦɨɠɧɨɫɬɹɦ ɛɢɛɥɢɨɬɟɤɢ, ɬɚɤɢɦ 
ɤɚɤ ɢɧɴɟɤɰɢɹ ɡɚɜɢɫɢɦɨɫɬɟɣ, DSL ɨɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɵ, ɩɪɢɜɹɡɤɚ ɫɜɨɣɫɬɜ. 
ɋɜɹɡɶ ɤɨɧɬɪɨɥɥɟɪɚ ɢ fxml ɮɚɣɥɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɢɦɟɧɚɦ ɤɥɚɫɫɚ ɢ ɮɚɣɥɚ, ɨɧɢ 
ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɞɧɨɦ ɩɚɤɟɬɟ. Ʉɨɧɬɟɣɧɟɪ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɤɥɚɫɫɟ BorderPane, ɩɚɤɟɬɚ javafx.scene.layout. Ⱦɚɧɧɵɣ ɤɥɚɫɫ 
ɩɨɡɜɨɥɹɟɬ ɪɚɡɛɢɬɶ ɜɫɸ ɨɛɥɚɫɬɶ ɧɚ ɩɹɬɶ ɡɨɧ: ɜɟɪɯɧɹɹ, ɧɢɠɧɹɹ, ɥɟɜɚɹ, ɩɪɚɜɚɹ ɢ 
ɰɟɧɬɪɚɥɶɧɚɹ. Ⱦɚɧɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɯɨɪɨɲɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɦɚɤɟɬɚ, ɢ ɥɟɝɤɨ 
ɞɨɛɢɬɶɫɹ ɡɨɧɢɪɨɜɚɧɢɹ, ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 3.3.1.  
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Ɋɢɫɭɧɨɤ 3.3.1 - Ɂɨɧɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ 
 

 ɡɨɧɚ 1 — ɡɨɧɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɨɣ. ȼ ɞɚɧɧɨɣ ɡɨɧɟ ɛɭɞɟɬ ɜɵɜɟɞɟɧɨ 
ɦɟɧɸ ɭɩɪɚɜɥɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɞɨɫɬɭɩ ɤ ɭɩɪɚɜɥɟɧɢɸ ɜɫɟɦɢ ɧɚɫɬɪɨɣɤɚɦɢ ɢ 
ɮɭɧɤɰɢɨɧɚɥɨɦ ɫɢɫɬɟɦɵ; 

 ɡɨɧɚ 2 — ɡɨɧɚ ɭɩɪɚɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹɦɢ. ȼ ɞɚɧɧɨɣ ɡɨɧɟ ɛɭɞɟɬ 
ɨɬɨɛɪɚɠɟɧ ɫɩɢɫɨɤ ɜɫɟɯ ɞɨɫɬɭɩɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɮɭɧɤɰɢɨɧɚɥ 
ɭɩɪɚɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹɦɢ: ɫɨɡɞɚɧɢɟ ɭɞɚɥɟɧɢɟ; 

 ɡɨɧɚ 3 — ɪɚɛɨɱɚɹ ɡɨɧɚ. ɋɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɨɫɧɨɜɧɭɸ ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 
ɢ ɬɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɡɚɩɪɨɫɨɜ ɤ ɋɍȻȾ. ɍɩɪɚɜɥɟɧɢɟ ɡɚɩɪɨɫɚɦɢ, 
ɫɨɯɪɚɧɟɧɢɟ ɢ ɱɬɟɧɢɟ ɢɡ ɮɚɣɥɨɜ. Ɍɚɤ ɠɟ, ɜ ɞɚɧɧɨɣ ɫɟɤɰɢɢ ɨɬɨɛɪɚɠɚɸɬɫɹ 
ɪɟɡɭɥɶɬɚɬɵ ɡɚɩɪɨɫɨɜ; 

 ɡɨɧɚ 4 — ɡɨɧɚ ɛɵɫɬɪɨɝɨ ɞɨɫɬɭɩɚ. ȼ ɞɚɧɧɭɸ ɡɨɧɭ ɛɭɞɭɬ ɜɵɜɨɞɢɬɶɫɹ 
ɞɨɫɬɭɩɵ ɤ ɱɚɫɬɨ ɜɵɡɵɜɚɟɦɵɦ ɮɭɧɤɰɢɹɦ; 

 ɡɨɧɚ 5 — ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɡɨɧɚ. Ɂɞɟɫɶ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɨɛɳɚɹ 
ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɢɫɬɟɦɟ. 

ɑɬɨɛɵ ɫɜɹɡɚɬɶ ɷɥɟɦɟɧɬɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɩɢɫɚɬɶ ɜ ɤɚɠɞɨɦ ɷɥɟɦɟɧɬɟ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɜ ɤɨɞɟ, 
ɩɪɨɩɢɫɚɬɶ ɭɧɢɤɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɬɪɢɛɭɬɚ fx:id ɢ ɫɨɡɞɚɬɶ ɜ ɤɨɧɬɪɨɥɥɟɪɟ ɩɨɥɟ, 
ɬɢɩ ɤɨɬɨɪɨɝɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɢɩɭ ɷɥɟɦɟɧɬɚ, ɚ ɢɦɹ - ɡɧɚɱɟɧɢɸ ɚɬɪɢɛɭɬɚ fx:id. 
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Ɋɢɫɭɧɨɤ 3.3.2 - Эɥɟɦɟɧɬɵ ɨɩɢɫɚɧɢɟ ɢɧɬɪɟɮɟɣɫɚ ɜ ɮɚɣɥɟ WorkWindow.fxml 
 

 
 

Ɋɢɫɭɧɨɤ 3.3.3 - ɋɜɹɡɵɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɮɟɣɫɚ ɢ ɨɛɴɟɤɬɚɦɢ ɜ ɤɨɞɟ ɤɥɚɫɫɚ 
WorkWindow 

 
Ʉɥɸɱɟɜɨɟ ɫɥɨɜɨ «by» ɹɜɥɹɟɬɫɹ ɡɚɜɢɫɢɦɵɦ ɨɬ ɤɨɧɬɟɤɫɬɚ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɞɥɹ ɞɟɥɟɝɢɪɨɜɚɧɢɹ ɪɟɚɥɢɡɚɰɢɢ ɚɤɫɟɫɫɨɪɨɜ ɫɜɨɣɫɬɜɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɩɪɨɢɫɯɨɞɢɬ ɞɟɥɟɝɢɪɨɜɚɧɢɟ ɬɨɥɶɤɨ ɦɟɬɨɞɨɜ ɩɨɥɭɱɟɧɢɹ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɚ, 
ɫɨɡɞɚɧɧɨɝɨ ɧɚ ɨɫɧɨɜɟ fxml ɞɨɤɭɦɟɧɬɚ. 

Ⱦɚɥɟɟ ɫɨɡɞɚɸɬɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɥɟɪɵ ɷɥɟɦɟɧɬɨɜ ɨɫɧɨɜɧɵɯ ɡɨɧ. 
Ɍɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɦɟɧɸ ɢ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɟ ɦɨɠɟɬ ɱɚɫɬɨ 
ɦɟɧɹɬɶɫɹ, ɢ ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɦɟɧɸ ɬɟɫɧɨ ɫɜɹɡɚɧ ɫɨ ɫɜɨɟɣ ɮɭɧɤɰɢɟɣ, ɫɨɡɞɚɜɚɬɶ 
ɪɚɡɦɟɬɤɭ ɞɥɹ ɷɬɨɝɨ ɷɥɟɦɟɧɬɚ ɧɟ ɩɪɨɞɭɤɬɢɜɧɨ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɦɟɧɸ ɥɭɱɲɟ 
ɩɨɞɨɣɞɟɬ ɩɪɢɧɰɢɩ DSL, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɱɬɟɧɢɟ ɢ ɚɧɚɥɢɡ ɤɨɞɚ. 
ɋɨɡɞɚɜɚɟɦɨɟ ɦɟɧɸ ɫɨɫɬɨɢɬ ɢɯ ɞɜɭɯ ɩɭɧɤɬɨɜ: «File» ɢ «Edit». ɉɭɧɤɬ «File» 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɮɭɧɤɰɢɨɧɚɥ ɯɪɚɧɟɧɢɹ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, ɚ ɢɦɟɧɧɨ ɦɟɬɨɞɵ 
«Save» ɢ «Load». Ɇɟɬɨɞ «Save» ɫɨɯɪɚɧɹɟɬ ɢɡɦɟɧɟɧɢɹ ɨɬɤɪɵɬɨɝɨ ɫɤɪɢɩɬɚ ɧɚ 
ɞɢɫɤ, ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧ ɫɨɱɟɬɚɧɢɟɦ ɤɥɚɜɢɲ Ctrl+S. Ɇɟɬɨɞ «Load», 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɝɪɭɠɚɟɬ ɮɚɣɥ ɫ ɞɢɫɤɚ ɢ ɨɬɤɪɵɜɚɟɬ ɟɝɨ ɜ ɧɨɜɨɦ ɪɚɛɨɱɟɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ, ɞɨɫɬɭɩɟɧ ɫɨɱɟɬɚɧɢɟɦ ɤɥɚɜɢɲ Ctrl+L. Ɉɫɬɚɜɲɢɣɫɹ ɦɟɬɨɞ ɩɭɧɤɬɚ 
«File» - ɜɵɡɨɜ ɫɩɪɚɜɤɢ, ɮɭɧɤɰɢɹ «Help», ɞɨɫɬɭɩɧɚ ɩɨ ɫɨɱɟɬɚɧɢɸ ɤɥɚɜɢɲ 
Ctrl+H. 

Ɇɟɧɸ «Edit» ɨɬɜɟɱɚɟɬ ɡɚ ɪɚɛɨɱɭɸ ɫɪɟɞɭ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɮɭɧɤɰɢɢ: 
 «Preference» - ɨɬɤɪɵɜɚɟɬ ɞɨɫɬɭɩ ɤ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɧɚɫɬɪɨɣɤɚɦ 

ɩɪɢɥɨɠɟɧɢɹ; 
 «New SQL pane» - ɫɨɡɞɚɟɬ ɧɨɜɨɟ ɩɭɫɬɨɟ ɨɤɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ SQL 

ɫɤɪɢɩɬɨɜ. 
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Ɋɢɫɭɧɨɤ 3.3.4 - Ɉɩɢɫɚɧɢɟ ɫɨɡɞɚɧɢɹ ɦɟɧɸ ɫ ɩɨɦɨɳɶɸ ɩɪɢɧɰɢɩɚ DSL 
 
Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɤɥɸɱɟɧɢɹɦɢ ɤ ɛɚɡɚɦ ɞɚɧɧɵɯ 

ɫɨɡɞɚɟɬɫɹ ɩɚɤɟɬ navigation. Ɉɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɨɫɧɨɜɧɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɩɚɧɟɥɢ 
ɧɚɜɢɝɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɜ ɮɚɣɥɟ NavigationPane.fxml, ɨɩɢɫɚɧɢɟ ɟɝɨ ɥɨɝɢɤɢ ɢ 
ɫɜɹɡɤɢ ɫɬɪɭɤɬɭɪɵ ɫ ɜɥɨɠɟɧɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ — ɜ ɨɞɧɨɢɦɟɧɧɨɦ ɤɥɚɫɫɟ, 
ɞɚɥɟɟ ɫɨɜɨɤɭɦɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɟɪɚ ɷɥɟɦɟɧɬɚ ɛɭɞɟɬ ɧɚɡɵɜɚɬɶɫɹ 
ɤɨɦɩɨɧɟɧɬɨɦ. ɉɨɞ ɜɥɨɠɟɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɨɦɩɨɧɟɧɬɚ ɩɨɧɢɦɚɸɬɫɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɱɚɫɬɢ, ɧɚ ɤɨɬɨɪɵɟ ɛɵɥɨ ɪɚɡɛɢɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɧɚɜɢɝɚɰɢɢ. 
Эɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɧɚɫɬɪɨɟɤ ɩɨɞɤɥɸɱɟɧɢɣ ɢ ɫɩɢɫɤɚ 
ɫɨɟɞɢɧɟɧɢɣ. Ⱦɥɹ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɫɨɡɞɚɸɬɫɹ ɤɨɦɩɨɧɟɧɬɵ NavigationToolbar ɢ 
NavigationTree. 

 

 
 

Ɋɢɫɭɧɨɤ 3.3.5 – Эɥɟɦɟɧɬ ɧɚɜɢɝɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹɦɢ 
Ɍɚɤ ɠɟ, ɤ ɞɚɧɧɨɦɭ ɮɭɧɤɰɢɨɧɚɥɭ ɨɬɧɨɫɢɬɫɹ ɨɤɧɨ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ. Ⱦɚɧɧɨɟ ɨɤɨɲɤɨ ɪɚɡɞɟɥɟɧɨ ɧɚ ɬɪɢ ɤɨɦɩɨɧɟɧɬɚ: ɨɫɧɨɜɧɨɣ 
ɤɨɧɬɟɣɧɟɪ ɢ ɥɨɝɢɤɚ ɫɨɡɞɚɧɢɹ ɫɨɟɞɢɧɟɧɢɹ NewConnection. Ʉɨɝɞɚ ɨɬɤɪɵɜɚɟɬɫɹ 
ɨɤɨɲɤɨ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɟ, ɩɟɪɜɵɦ ɞɟɥɨɦ, ɩɨɥɶɡɨɜɚɬɟɥɸ 
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ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɩɢɫɨɤ ɞɨɫɬɭɩɧɵɯ ɬɢɩɨɜ ɋɍȻȾ, ɡɚ ɷɬɨɬ ɮɭɧɤɰɢɨɧɚɥ ɨɬɜɟɱɚɟɬ 
ɤɨɦɩɨɧɟɧɬ DBMSList.  

 

 
 

Ɋɢɫɭɧɨɤ 3.3.6 – ȼɵɛɨɪ ɬɢɩɚ ɋɍȻȾ ɞɥɹ ɧɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
 

Ⱦɚɥɟɟ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɤɚɡɚɬɶ ɩɚɪɚɦɟɬɪɵ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɋɍȻȾ - 
ɤɨɦɩɨɧɟɧɬ ConnectionProperties. Ɉɛɳɟɧɢɟ ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 
ɨɤɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɪɨɞɢɬɟɥɶɫɤɢɣ ɤɨɦɩɨɧɟɧɬ NewConnection, ɤɨɬɨɪɵɣ 
ɨɪɝɚɧɢɡɭɟɬ ɢɯ ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ ɢ ɭɩɪɚɜɥɹɟɬ ɢɯ ɪɟɡɭɥɶɬɚɬɚɦɢ, ɫɚɦɢ ɠɟ 
ɞɨɱɟɪɧɢɟ ɤɨɦɩɨɧɟɧɬɵ ɨɬɜɟɱɚɸɬ ɬɨɥɶɤɨ ɡɚ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɢ ɩɨɥɭɱɟɧɢɟ 
ɞɚɧɧɵɯ ɢ ɢɯ ɜɚɥɢɞɚɰɢɸ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.3.7 – ɍɤɚɡɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɧɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
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ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɝɥɚɜɧɨɣ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɫɢɫɬɟɦɵ ɨɩɢɫɵɜɚɟɬɫɹ ɜ ɩɚɤɟɬɟ 
work_pane. Эɬɚ ɩɚɧɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɩɚɧɟɥɶ ɪɚɛɨɱɢɯ ɜɤɥɚɞɨɤ. Ʉɚɠɞɚɹ 
ɜɤɥɚɞɤɚ ɪɚɛɨɬɚɟɬ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɪɭɝɢɯ, ɱɬɨ ɭɞɨɛɧɨ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ 
ɧɚɞ ɧɟɫɤɨɥɶɤɢɦɢ ɡɚɞɚɱɚɦɢ. Ɉɩɢɫɚɧɢɟ ɞɚɧɧɨɣ ɩɚɧɟɥɢ ɢ ɭɩɪɚɜɥɟɧɢɟ ɜɤɥɚɞɤɚɦɢ 
ɨɩɢɫɵɜɚɟɬɫɹ ɜ ɤɨɦɩɨɧɟɧɬɟ WorkPaneLayout. 

 

 
 

Ɋɢɫɭɧɨɤ 3.3.8 - ȼɤɥɚɞɤɢ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
 

ȼɧɭɬɪɢ ɤɚɠɞɨɣ ɜɤɥɚɞɤɢ ɫɨɞɟɪɠɚɬɫɹ ɤɨɦɩɨɧɟɧɬ, ɭɩɪɚɜɥɹɸɳɢɣ ɪɚɛɨɬɨɣ ɫ 
SQL ɡɚɩɪɨɫɚɦɢ. Ʉɨɦɩɨɧɟɧɬ SqlPanel ɫɨɞɟɪɠɢɬ ɩɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɪɨɫɚɦɢ, 
ɜ ɤɨɬɨɪɨɣ ɟɫɬɶ ɮɭɧɤɰɢɨɧɚɥ ɡɚɩɭɫɤɚ ɡɚɩɪɨɫɚ, ɫɨɯɪɚɧɟɧɢɟ ɡɚɩɪɨɫɚ ɢ ɱɬɟɧɢɟ ɢɡ 
ɮɚɣɥɚ, ɚ ɬɚɤɠɟ ɜɵɛɨɪ ɫɨɟɞɢɧɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɡɚɩɪɨɫ. 

 

 

 
Ɋɢɫɭɧɨɤ 3.3.9 - ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɪɨɫɚɦɢ 

 
ɋɥɟɞɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɤɨɦɩɨɧɟɧɬɚ ɹɜɥɹɟɬɫɹ ɪɟɞɚɤɬɨɪ SQL ɡɚɩɪɨɫɨɜ. ȼ 

ɞɚɧɧɨɦ ɷɥɟɦɟɧɬɟ ɪɟɚɥɢɡɨɜɚɧ ɮɭɧɤɰɢɨɧɚɥ ɩɨɞɫɜɟɬɤɢ ɤɥɸɱɟɜɵɯ ɫɥɨɜ, 
ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɫɨɱɟɬɚɧɢɢ ɤɥɚɜɢɲ, ɩɨɢɫɤ ɢ ɡɚɦɟɧɚ ɩɨ 
ɬɟɤɫɬɭ. Ⱥ ɬɚɤ ɠɟ, ɟɫɬɶ ɧɭɦɟɪɚɰɢɹ ɫɬɪɨɤ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.3.10 – ɉɚɧɟɥɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɫɤɪɢɩɬɨɜ 
 
ȼɵɩɨɥɧɟɧɢɟ ɡɚɩɪɨɫɚ ɞɨɫɬɭɩɧɨ ɜ ɧɟɫɤɨɥɶɤɢɯ ɜɢɞɚɯ: ɩɨɥɧɨɟ ɜɵɩɨɥɧɟɧɢɟ 

ɜɫɟɝɨ ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɧɚ ɩɚɧɟɥɢ ɢɥɢ ɜɵɩɨɥɧɟɧɢɟ ɬɨɥɶɤɨ ɜɵɞɟɥɟɧɧɨɣ ɱɚɫɬɢ. 
ɉɪɢɨɪɢɬɟɬ ɜɫɟɝɞɚ ɢɦɟɟɬ ɜɵɞɟɥɟɧɢɟ, ɬɨ ɟɫɬɶ, ɟɫɥɢ ɜ ɩɚɧɟɥɢ ɟɫɬɶ ɜɵɞɟɥɟɧɢɟ, 
ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɬɨɥɶɤɨ ɨɧɨ. 

 



38 
 

 
 

Ɋɢɫɭɧɨɤ 3.3.11 – ȼɵɩɨɥɧɟɧɢɟ ɡɚɩɪɨɫɚ 
 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɩɪɨɫɨɜ ɪɟɡɭɥɶɬɚɬ ɤɚɠɞɨɝɨ ɜɵɜɨɞɢɬɫɹ ɨɬɞɟɥɶɧɨ ɜ 
ɬɚɛɥɢɰɟ. Ɂɚ ɮɭɧɤɰɢɨɧɚɥ ɜɵɜɨɞɚ ɪɟɡɭɥɶɬɚɬɨɜ ɨɬɜɟɱɚɟɬ ɤɨɦɩɨɧɟɧɬ OutPane, 
ɤɨɬɨɪɵɣ ɫɨɡɞɚɟɬ ɜɤɥɚɞɤɭ ɞɥɹ ɤɚɠɞɨɝɨ ɡɚɩɪɨɫɚ ɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɤɭɳɟɝɨ 
ɫɨɫɬɨɹɧɢɹ ɡɚɩɪɨɫɚ ɨɬɨɛɪɚɠɚɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ. Ɂɚ 
ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɩɪɨɫɟ ɨɬɜɟɱɚɟɬ ɤɨɦɩɨɧɟɧɬ ResultTable. ȼɨ ɜɪɟɦɹ 
ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɚ, ɞɚɧɧɵɣ ɤɨɦɩɨɧɟɧɬ ɩɨɤɚɡɵɜɚɟɬ ɚɧɢɦɚɰɢɸ ɨ ɡɚɝɪɭɡɤɟ, 
ɜɪɟɦɹ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɚ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɬɚɧɨɜɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɡɚɩɪɨɫɚ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɚ, ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɬɨɛɪɚɠɚɟɬɫɹ ɥɢɛɨ ɬɚɛɥɢɰɚ 
ɫ ɪɟɡɭɥɶɬɚɬɨɦ ɜ ɫɥɭɱɚɟ ɭɞɚɱɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ, ɥɢɛɨ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ, 
ɟɫɥɢ ɜɵɩɨɥɧɟɧɢɟ ɡɚɩɪɨɫɚ ɡɚɤɨɧɱɢɥɨɫɶ ɧɟɭɞɚɱɧɨ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.3.12 – Ɋɟɡɭɥɶɬɚɬ ɭɫɩɟɲɧɨ ɜɵɩɨɥɧɟɧɧɨɝɨ ɡɚɩɪɨɫɚ 
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Ɋɢɫɭɧɨɤ 3.3.13 – ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɚ ɩɪɨɢɡɨɲɥɚ ɨɲɢɛɤɚ 
 
 

3.4 Ɉɩɢɫɚɧɢɟ ɩɚɤɟɬɨɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 
 
ɉɚɤɟɬ «util» ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɫɤɪɢɩɬɨɜɵɟ ɮɚɣɥɵ ɹɡɵɤɚ Kotlin. Ⱦɚɧɧɵɟ 

ɮɚɣɥɵ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɭɬɢɥɶɧɵɟ ɮɭɧɤɰɢɢ, ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɮɭɧɤɰɢɢ 
ɪɚɫɲɢɪɟɧɢɹ ɢ ɫɬɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɧɬɟɤɫɬɚ ɢ ɜ ɥɸɛɨɦ ɢɡ ɭɪɨɜɧɟɣ ɚɪɯɢɬɟɤɬɭɪɵ. 

ɋɬɪɭɤɬɭɪɚ ɩɚɤɟɬɚ «util»: 
 Application.kt — ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɤɨɧɫɬɚɧɬɵ, ɤɨɬɨɪɵɟ ɨɬɧɨɫɹɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɩɪɢɥɨɠɟɧɢɸ. ɋɪɟɞɢ ɧɢɯ ɧɚɡɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ, 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɚɩɨɤ ɞɥɹ ɧɚɫɬɪɨɟɤ ɢ ɤɷɲɚ ɩɪɢɥɨɠɟɧɢɹ. 

 DefaultDb.kt — ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ ɫɢɫɬɟɦɟ ɩɨ 
ɭɦɨɥɱɟɧɢɸ ɬɢɩɨɜ ɋɍȻȾ. 

 DialogUtil.kt — ɫɨɞɟɪɠɢɬ ɤɚɫɬɨɦɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɞɥɹ ɧɚɫɬɪɨɟɤ 
ɞɢɚɥɨɝɨɜɵɯ ɨɤɨɧ JavaFX. 

 FileUtil.kt — ɫɨɞɟɪɠɢɬ ɪɚɫɲɢɪɹɸɳɢɟ ɮɭɧɤɰɢɢ ɪɚɛɨɬɵ ɫ ɮɚɣɥɚɦɢ, ɬɚɤɢɟ 
ɤɚɤ ɱɬɟɧɢɟ ɢ ɫɨɯɪɚɧɟɧɢɟ ɮɚɣɥɚ ɜ ɮɨɪɦɚɬɟ json. 

 JsonUtil.kt — ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɞɥɹ ɫɟɪɢɚɥɢɡɚɰɢɢ ɢ 
ɞɟɫɟɪɢɚɥɢɡɚɰɢɢ ɨɛɴɟɤɬɨɜ ɜ ɮɨɪɦɚɬɟ json. 

 SettingsUtil.kt — ɦɟɬɨɞɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɮɚɣɥɨɜ ɧɚɫɬɪɨɟɤ ɢ ɤɷɲɚ. 
 ValidatorUtil.kt — ɮɭɧɤɰɢɢ, ɪɚɫɲɢɪɹɸɳɢɟ ɤɥɚɫɫ ɛɢɛɥɢɨɬɟɤɢ 

ValidatorContext ɞɥɹ ɞɨɛɚɹɥɟɧɢɹ ɤɚɫɬɨɦɧɵɯ ɩɪɨɜɟɪɨɤ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 
ɜɜɨɞɚ. 

 



40 
 

 
 

Ɋɢɫɭɧɨɤ 3.4.1 – ɉɚɤɟɬ «util» 
 

 
 

Ɋɢɫɭɧɨɤ 3.4.1 – Ʉɥɚɫɫ ɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ 
 

Ɉɩɢɫɚɧɢɟ ɩɚɤɟɬɚ «start». 
ɉɚɤɟɬ ɫɨɞɟɪɠɢɬ ɤɥɚɫɫ StartWorkWindow, ɜ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɡɚɩɭɫɤ 

ɢ ɧɚɫɬɪɨɣɤɚ ɩɪɢɥɨɠɟɧɢɹ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɤɚ ɧɚɡɜɚɧɢɹ, ɤɚɪɬɢɧɤɢ ɢ 
ɡɚɩɭɫɤ ɜ ɪɟɠɢɦɟ ɧɚ ɜɟɫɶ ɷɤɪɚɧ. 

 

3.5 Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ 

 
ɉɚɤɟɬ «model» ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɤɥɚɫɫɵ, ɨɩɢɫɵɜɚɸɳɢɟ ɩɪɟɞɦɟɬɧɭɸ 

ɨɛɥɚɫɬɶ ɜ ɩɚɦɹɬɢ ɩɪɢɥɨɠɟɧɢɹ. 
Ɇɧɨɝɢɟ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɬɚɤɢɟ ɤɚɤ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɡɞɚɧɧɵɯ 

ɩɨɞɤɥɸɱɟɧɢɹɯ ɢɥɢ ɤɨɧɬɟɤɫɬ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɯɪɚɧɢɬɶ ɧɟ ɬɨɥɶɤɨ ɜɨ 
ɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ, ɧɨ ɢ ɫɨɯɪɚɧɹɬɶ ɢɯ ɧɚ ɞɢɫɤ ɞɥɹ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɨɫɥɟ ɩɟɪɟɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɢ ɫɨɡɞɚɧɚ ɚɪɯɢɬɟɤɬɭɪɚ 
ɨɛɴɟɤɬɨɜ, ɤɷɲɢɪɭɟɦɵɯ ɜ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ. Ⱦɥɹ ɜɫɟɯ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ 
ɧɟɨɛɯɨɞɢɦɨ ɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɛɵɥ ɪɟɚɥɢɡɨɜɚɧ ɢɧɬɟɪɮɟɣɫ Saved. Ⱦɚɧɧɵɣ 
ɢɧɬɟɪɮɟɣɫ ɨɩɢɫɵɜɚɟɬ ɮɭɧɤɰɢɨɧɚɥ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧ ɧɚ 
ɞɢɫɤ. ɉɨ ɭɦɨɥɱɚɧɢɸ, ɢɧɬɟɪɮɟɣɫ ɫɨɯɪɚɧɹɟɬ ɨɛɴɟɤɬɵ ɜ ɮɨɪɦɚɬɟ json ɧɨ 
ɞɟɥɟɝɢɪɭɟɬ ɧɚɫɥɟɞɧɢɤɚɦ ɜɵɛɨɪ ɞɢɪɟɤɬɨɪɢɢ ɢ ɧɚɡɜɚɧɢɹ ɮɚɣɥɚ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ. 
Ɍɚɤ ɠɟ, ɢɧɬɟɪɮɟɣɫ ɨɛɹɡɵɜɚɟɬ ɩɨɬɨɦɤɨɜ ɨɩɪɟɞɟɥɢɬɶ ɞɥɹ ɨɛɴɟɤɬɚ ɡɧɚɱɟɧɢɟ ɩɨ 
ɭɦɨɥɱɚɧɢɸ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɨɡɜɪɚɳɟɧɨ ɜ ɫɥɭɱɚɟ ɨɲɢɛɤɢ ɱɬɟɧɢɹ ɞɚɧɧɵɯ, ɷɬɨ 
ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ ɜ ɫɥɭɱɚɟ ɩɨɬɟɪɢ 
ɮɚɣɥɨɜ ɤɷɲɚ. 
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Ɋɢɫɭɧɨɤ 3.5.1 – ɋɬɪɭɤɬɭɪɚ ɩɚɤɟɬɚ «model» 
 

 
 

Ɋɢɫɭɧɨɤ 3.5.2 – Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɩɚɤɟɬɚ «model» 
 

Ɇɧɨɝɢɟ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɬɚɤɢɟ ɤɚɤ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɡɞɚɧɧɵɯ 
ɩɨɞɤɥɸɱɟɧɢɹɯ ɢɥɢ ɤɨɧɬɟɤɫɬ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɯɪɚɧɢɬɶ ɧɟ ɬɨɥɶɤɨ ɜɨ 
ɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ, ɧɨ ɢ ɫɨɯɪɚɧɹɬɶ ɢɯ ɧɚ ɞɢɫɤ ɞɥɹ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɨɫɥɟ ɩɟɪɟɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɢ ɫɨɡɞɚɧɚ ɚɪɯɢɬɟɤɬɭɪɚ 
ɨɛɴɟɤɬɨɜ, ɤɷɲɢɪɭɟɦɵɯ ɜ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ. Ⱦɥɹ ɜɫɟɯ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ 
ɧɟɨɛɯɨɞɢɦɨ ɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɛɵɥ ɪɟɚɥɢɡɨɜɚɧ ɢɧɬɟɪɮɟɣɫ Saved. Ⱦɚɧɧɵɣ 
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ɢɧɬɟɪɮɟɣɫ ɨɩɢɫɵɜɚɟɬ ɮɭɧɤɰɢɨɧɚɥ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧ ɧɚ 
ɞɢɫɤ. ɉɨ ɭɦɨɥɱɚɧɢɸ, ɢɧɬɟɪɮɟɣɫ ɫɨɯɪɚɧɹɟɬ ɨɛɴɟɤɬɵ ɜ ɮɨɪɦɚɬɟ json ɧɨ 
ɞɟɥɟɝɢɪɭɟɬ ɧɚɫɥɟɞɧɢɤɚɦ ɜɵɛɨɪ ɞɢɪɟɤɬɨɪɢɢ ɢ ɧɚɡɜɚɧɢɹ ɮɚɣɥɚ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ. 
Ɍɚɤ ɠɟ, ɢɧɬɟɪɮɟɣɫ ɨɛɹɡɵɜɚɟɬ ɩɨɬɨɦɤɨɜ ɨɩɪɟɞɟɥɢɬɶ ɞɥɹ ɨɛɴɟɤɬɚ ɡɧɚɱɟɧɢɟ ɩɨ 
ɭɦɨɥɱɚɧɢɸ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɨɡɜɪɚɳɟɧɨ ɜ ɫɥɭɱɚɟ ɨɲɢɛɤɢ ɱɬɟɧɢɹ ɞɚɧɧɵɯ, ɷɬɨ 
ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ ɜ ɫɥɭɱɚɟ ɩɨɬɟɪɢ 
ɮɚɣɥɨɜ ɤɷɲɚ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.5.3 – Ʉɥɚɫɫ Saved 
Ʉɥɚɫɫɵ Cache ɢ Config — ɞɜɚ ɚɛɫɬɪɚɤɬɧɵɯ ɤɥɚɫɫɚ, ɪɟɚɥɢɡɭɸɳɢɟ 

ɢɧɬɟɪɮɟɣɫ Saved, ɪɚɡɞɟɥɹɸɳɢɟ ɫɨɯɪɚɧɹɟɦɵɟ ɨɛɴɟɤɬɵ ɩɪɨɝɪɚɦɦɵ ɧɚ ɞɜɟ 
ɝɪɭɩɩɵ: ɤɷɲ — ɞɚɧɧɵɟ ɨ ɫɨɟɞɢɧɟɧɢɹɯ, ɪɚɛɨɱɢɣ ɤɨɧɬɟɤɫɬ ɢ ɧɚɫɬɪɨɣɤɢ 
ɩɪɢɥɨɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  Ⱦɚɧɧɵɟ ɤɥɚɫɫɵ ɧɟ ɦɟɧɹɸɬ ɫɬɚɧɞɚɪɬɧɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɢɧɬɟɪɮɟɣɫɚ Saved, ɤɪɨɦɟ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɪɟɤɬɨɪɢɢ, ɞɥɹ 
ɫɨɯɪɚɧɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɞɨɛɚɜɥɟɧɢɹ ɤɨɧɫɬɪɭɤɬɨɪɚ, ɜ ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ 
ɩɟɪɟɞɚɬɶ ɧɚɡɜɚɧɢɟ ɞɥɹ ɮɚɣɥɚ.    

Ɋɢɫɭɧɨɤ 3.5.4 – Ⱥɛɫɬɪɚɤɬɧɵɟ ɤɥɚɫɫɵ Cache ɢ Config  
ȼ ɩɚɤɟɬɟ «connection» ɥɟɠɚɬ ɤɥɚɫɫɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɦɨɞɟɥɢ 

ɫɨɟɞɢɧɟɧɢɹ ɫ ɋɍȻȾ. 
Ʉɥɚɫɫ DbType — ɨɩɢɫɵɜɚɟɬ ɬɢɩ ɋɍȻȾ, ɤ ɤɨɬɨɪɨɦɭ ɜɵɩɨɥɧɹɟɬɫɹ 

ɩɨɞɤɥɸɱɟɧɢɟ. Ɍɚɤ ɠɟ, ɤɥɚɫɫ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ URL, 
ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɨ ɫɨɟɞɢɧɟɧɢɢ, ɩɨɥɭɱɟɧɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɋɍȻȾ, ɟɫɥɢ ɬɚɤɨɟ 
ɢɦɟɟɬɫɹ ɜ ɪɟɫɭɪɫɚɯ. 

Ɇɟɬɨɞɵ ɮɨɪɦɚɬɚ componentN() ɧɚ ɞɢɚɝɪɚɦɦɟ ɤɥɚɫɫɚ — ɮɭɧɤɰɢɢ 
ɞɟɫɬɪɭɤɬɭɪɢɪɭɸɳɟɝɨ ɩɪɢɫɜɚɢɜɚɧɢɹ, ɝɟɧɟɪɢɪɭɟɦɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɹɡɵɤɨɦ 
Kotlin. Ⱦɚɧɧɵɟ ɦɟɬɨɞɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɞɨɛɧɨɝɨ ɪɚɡɛɢɬɢɹ ɨɛɴɟɤɬɚ ɧɚ 
ɩɟɪɟɦɟɧɧɵɟ. 
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Ɋɢɫɭɧɨɤ 3.5.5 – Ʉɥɚɫɫ DbType 

 

  
Ɋɢɫɭɧɨɤ 3.5.6 – Ⱦɟɫɬɪɭɤɬɭɪɢɪɭɸɳɟɟ ɩɪɢɫɜɚɢɜɚɧɢɟ  

Ʉɥɚɫɫ ConnectionInfo ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɞɚɧɧɵɟ ɨɛ ɨɩɪɟɞɟɥɟɧɧɨɦ 
ɫɨɟɞɢɧɟɧɢɢ ɫ ɋɍȻȾ, ɬɚɤɢɟ ɤɚɤ ɯɨɫɬ, ɩɨɪɬ, ɧɚɡɜɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ, ɢɦɹ ɢ 
ɩɚɪɨɥɶ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɍɚɤ ɠɟ, ɜ ɤɥɚɫɫɟ ɫɨɞɟɪɠɢɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɟ ɧɚɡɜɚɧɢɟ 
ɫɨɟɞɢɧɟɧɢɹ ɢ ɬɢɩ ɋɍȻȾ. Ⱦɚɧɧɵɣ ɤɥɚɫɫ ɹɜɥɹɟɬɫɹ ɧɚɫɥɟɞɧɢɤɨɦ ɚɛɫɬɪɚɤɬɧɨɝɨ 
ɤɥɚɫɫɚ Cache, ɚ ɡɧɚɱɢɬ, ɨɧ ɦɨɠɟɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧ ɧɚ ɞɢɫɤ. 

Ʉɥɚɫɫ Connection, ɨɩɢɫɵɜɚɟɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɤ ɋɍȻȾ ɜ 
ɩɚɦɹɬɢ ɩɪɢɥɨɠɟɧɢɹ. ɋɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɞɤɥɸɱɟɧɢɢ ɤ ɋɍȻȾ, 
ɢɫɬɨɱɧɢɤ ɞɚɧɧɵɯ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ ɞɚɧɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɢ ɩɭɥ 
ɫɨɟɞɢɧɟɧɢɣ. ɉɨɞ ɢɫɬɨɱɧɢɤɨɦ ɢɧɮɨɪɦɚɰɢɢ ɩɨɧɢɦɚɟɬɫɹ ɨɛɴɟɤɬ, ɧɚ ɢɡɦɟɧɟɧɢɟ 
ɞɚɧɧɵɯ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɩɨɞɩɢɫɤɭ ɢ ɩɨɥɭɱɚɬɶ ɨ ɧɢɯ 
«ɭɜɟɞɨɦɥɟɧɢɹ». Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɯɪɚɧɢɬɫɹ ɩɭɥ ɫɨɟɞɢɧɟɧɢɣ, ɨɧ 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɮɭɧɤɰɢɨɧɚɥ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɤ ɋɍȻȾ. 

ȼ ɩɚɤɟɬɟ «query» ɫɨɞɟɪɠɚɬɫɹ ɤɥɚɫɫɵ, ɨɩɢɫɵɜɚɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɡɚɩɪɨɫɚ 
ɤ ɋɍȻȾ. Ɉɫɧɨɜɧɨɣ ɤɥɚɫɫ — QueryResult. Ⱦɚɧɧɵɣ ɤɥɚɫɫ ɯɪɚɧɢɬ ɜ ɫɟɛɟ ɡɚɩɪɨɫ ɢ 
ɢɫɬɨɱɧɢɤ ɞɚɧɧɵɯ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ ɞɚɧɧɨɝɨ ɡɚɩɪɨɫɚ. ɋɨɫɬɨɹɧɢɟ ɡɚɩɪɨɫɚ 
ɨɩɢɫɵɜɚɟɬɫɹ ɢɧɬɟɪɮɟɣɫɨɦ QueryResultData ɢ ɟɝɨ ɪɟɚɥɢɡɚɰɢɹɦɢ. 
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Ɋɢɫɭɧɨɤ 3.5.7 – Ʉɥɚɫɫ ConnectionInfo 

 

  
Ɋɢɫɭɧɨɤ 3.5.8 – Ʉɥɚɫɫ Connection 

 
Ʉɥɚɫɫ ExecutingQuery — ɪɟɚɥɢɡɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ QueryResultData. 

Ⱦɚɧɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɨɩɢɫɵɜɚɟɬ ɢɫɩɨɥɧɹɸɳɢɣɫɹ ɡɚɩɪɨɫ, ɩɪɟɞɨɫɬɚɜɥɹɹ 
ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɪɟɦɟɧɢ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɚ ɢ ɨɛɴɟɤɬ ɬɢɩɚ Job, 
ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɮɨɧɨɜɭɸ ɡɚɞɚɱɭ, ɜɵɩɨɥɧɹɸɳɭɸ ɡɚɩɪɨɫ. 

Ʉɥɚɫɫ ErrorQuery — ɪɟɚɥɢɡɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ QueryResultData. 
ɉɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɧɟɭɞɚɱɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɡɚɩɪɨɫɚ ɢ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ 
ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɲɢɛɤɟ. 

Ʉɥɚɫɫ SuccessNoResultQuery – ɪɟɚɥɢɡɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ QueryResultData. 
ɋɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɫɨɨɛɳɟɧɢɟ ɨɛ ɭɫɩɟɲɧɨɦ ɡɚɜɟɪɲɟɧɢɢ ɡɚɩɪɨɫɚ. ɉɪɢɦɟɧɹɟɬɫɹ, 
ɤɨɝɞɚ ɡɚɩɪɨɫ ɧɟ ɜɨɡɜɪɚɳɚɟɬ ɪɟɡɭɥɶɬɚɬ, ɧɚɩɪɢɦɟɪ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɛɧɨɜɥɟɧɢɹ 
ɡɚɩɢɫɢ. 

Ʉɥɚɫɫ SuccessQuery – ɪɟɚɥɢɡɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ QueryResultData. 
ɂɫɩɨɥɶɡɭɟɬɫɹ, ɤɨɝɞɚ ɭɫɩɟɲɧɵɣ ɡɚɩɪɨɫ ɜɨɡɜɪɚɳɚɟɬ ɞɚɧɧɵɟ. ɋɨɞɟɪɠɢɬ ɜ ɫɟɛɟ 
ɫɩɢɫɨɤ ɤɨɥɨɧɨɤ ɢ ɫɬɪɨɢ ɤɨɬɨɪɵɟ ɜɟɪɧɭɥ ɡɚɩɪɨɫ. 

Ʉɥɚɫɫ Column — ɨɩɢɫɵɜɚɟɬ ɨɞɧɭ ɤɨɥɨɧɤɭ, ɪɟɡɭɥɶɬɚɬɚ ɡɚɩɪɨɫɚ. 
Ʉɥɚɫɫ Row — ɨɩɢɫɵɜɚɟɬ ɫɬɪɨɤɭ ɪɟɡɭɥɶɬɚɬɚ ɡɚɩɪɨɫɚ. 
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Ɋɢɫɭɧɨɤ 3.5.9 – Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɩɚɤɟɬɚ «query» 

 
ɉɚɤɟɬ «settings» ɯɪɚɧɢɬ ɜ ɫɟɛɟ ɨɛɴɟɤɬɵ, ɨɩɢɫɵɜɚɸɳɢɟ ɧɚɫɬɪɨɣɤɢ 

ɩɪɨɝɪɚɦɦɵ. ȼɫɟ ɤɥɚɫɫɵ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɞɚɧɧɨɦ ɩɚɤɟɬɟ, ɪɟɚɥɢɡɭɸɬ 
ɚɛɫɬɪɚɤɬɧɵɣ ɤɥɚɫɫ Config ɢ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɨɫɬɨɹɧɧɭɸ ɩɚɦɹɬɶ. 

ɉɚɤɟɬ «work» ɯɪɚɧɢɬ ɨɛɴɟɤɬɵ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɧɬɟɤɫɬɚ 
ɩɪɨɝɪɚɦɦɵ. ȼ ɞɚɧɧɨɦ ɩɚɤɟɬɟ ɫɨɞɟɪɠɢɬɫɹ ɤɥɚɫɫ WorkContext, ɤɨɬɨɪɵɣ 
ɨɬɜɟɱɚɟɬ ɡɚ ɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɨ ɪɚɛɨɱɟɣ ɜɤɥɚɞɤɟ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ⱦɥɹ ɤɚɠɞɨɣ 
ɜɤɥɚɞɤɢ ɫɨɡɞɚɟɬɫɹ ɫɜɨɣ WorkContext.  Ʉɥɚɫɫ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɫɨɞɟɪɠɢɦɨɟ 
ɩɚɧɟɥɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɤɨɞɚ ɢ ɧɚɡɜɚɧɢɟ ɜɵɛɪɚɧɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɋɍȻȾ. 
Ɍɚɤ ɠɟ, ɜ ɤɥɚɫɫɟ ɧɚɯɨɞɢɬɫɹ ɢɫɬɨɱɧɢɤ ɞɚɧɧɵɯ ɞɥɹ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɫɥɟɞɧɢɯ 
ɡɚɩɪɨɫɨɜ. Ɍɚɤ ɤɚɤ WorkContext ɪɟɚɥɢɡɭɟɬ Cache, ɜɫɟ ɞɚɧɧɵɟ, ɤɪɨɦɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɩɪɨɫɨɜ, ɫɨɯɪɚɧɹɸɬɫɹ ɧɚ ɞɢɫɤ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.5.10 – Ʉɥɚɫɫ WorkContext 
 

3.6 Ɉɩɢɫɚɧɢɟ ɫɥɨɹ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ 

 
ɉɚɤɟɬ «data» ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɨɛɴɟɤɬɵ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦɢ. Ɉɛɴɟɤɬɵ ɜ 

Kotlin — ɨɞɢɧɨɱɤɢ, ɜɫɬɪɨɟɧɧɵɟ ɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɹɡɵɤɚ. Ɍɨ ɟɫɬɶ ɷɬɨ 
ɤɥɚɫɫɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɫɨɡɞɚɧɵ ɜ ɟɞɢɧɫɬɜɟɧɧɨɦ ɷɤɡɟɦɩɥɹɪɟ. 
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Ɉɛɴɟɤɬ ContextManaget ɜɵɩɨɥɧɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɦɢ ɪɚɛɨɱɢɦɢ 
ɤɨɧɬɟɤɫɬɚɦɢ. Ɉɛɴɟɤɬ ɯɪɚɧɢɬ ɜ ɫɟɛɟ ɢɫɬɨɱɧɢɤ ɞɚɧɧɵɯ ɜɫɟɯ ɤɨɧɬɟɤɫɬɨɜ, 
ɤɨɬɨɪɵɣ ɩɪɢ ɫɬɚɪɬɟ ɩɪɢɥɨɠɟɧɢɹ ɫɱɢɬɵɜɚɟɬ ɫɨɯɪɚɧɟɧɧɵɟ ɤɨɧɬɟɤɫɬɵ ɫ ɞɢɫɤɚ. 
Ɇɟɧɟɞɠɟɪ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɮɭɧɤɰɢɢ ɞɨɛɚɜɥɟɧɢɹ, ɭɞɚɥɟɧɢɹ ɢ ɫɨɡɞɚɧɢɟ ɧɨɜɨɝɨ 
ɤɨɧɬɟɤɫɬɚ. ɉɪɢ ɷɬɨɦ, ɩɨɫɥɟ ɥɸɛɨɝɨ ɢɡɦɟɧɟɧɢɹ ɫɩɢɫɤɚ ɤɨɧɬɟɤɫɬɨɜ, ɜɫɟ, ɤɬɨ 
ɢɫɩɨɥɶɡɭɸɬ ɟɝɨ, ɩɨɥɭɱɚɬ ɨɛɧɨɜɥɟɧɧɵɟ ɞɚɧɧɵɟ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.6.1 – ɋɬɪɭɤɬɭɪɚ ɩɚɤɟɬɚ «data»  
 

 
Ɋɢɫɭɧɨɤ 3.6.2 – Ʉɥɚɫɫ ContextManager 

 
Ɉɛɴɟɤɬ ConnectionManager ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɧɚɥɨɝɢɱɧɵɣ ɩɪɟɞɵɞɭɳɟɦɭ 

ɦɟɬɨɞɭ ɮɭɧɤɰɢɨɧɚɥ, ɧɨ ɪɚɛɨɬɚɸɳɢɣ ɫ ɫɨɟɞɢɧɟɧɢɹɦɢ ɤ ɛɚɡɚɦ ɞɚɧɧɵɯ. Ɉɛɴɟɤɬ 
ɬɚɤ ɠɟ ɢɦɟɟɬ ɢɫɬɨɱɧɢɤ ɞɚɧɧɵɯ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɹɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɫɟɯ 
ɫɨɡɞɚɧɧɵɯ ɩɨɞɤɥɸɱɟɧɢɹɯ. ɉɪɟɞɨɫɬɚɜɥɹɟɦɵɣ ɮɭɧɤɰɢɨɧɚɥ: ɞɨɛɚɜɥɟɧɢɟ, 
ɭɞɚɥɟɧɢɟ ɫɨɟɞɢɧɟɧɢɣ, ɜɚɥɢɞɚɰɢɹ ɢɦɟɧ ɞɥɹ ɧɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɦɟɬɨɞ 
ɡɚɝɪɭɡɤɢ ɞɪɚɣɜɟɪɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɢɩɚ ɋɍȻȾ ɢ ɩɪɨɜɟɪɤɢ ɩɨɞɤɥɸɱɟɧɢɹ. 

 



47 
 

 
 

Ɋɢɫɭɧɨɤ 3.6.3 – Ʉɥɚɫɫ ContextManager 
 

Ɉɛɴɟɤɬ QueryManager ɨɬɜɟɱɚɟɬ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɡɚɩɪɨɫɨɜ. Ɉɛɴɟɤɬ 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɮɭɧɤɰɢɨɧɚɥ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɨɜ ɜ ɜɵɛɪɚɧɧɨɦ ɫɨɟɞɢɧɟɧɢɢ. 

Ɉɛɴɟɤɬ SettingsManager ɨɬɜɟɱɚɟɬ ɡɚ ɭɩɪɚɜɥɟɧɢɟ ɧɚɫɬɪɨɣɤɚɦɢ. 
ȼɵɩɨɥɧɹɟɬ ɡɚɝɪɭɡɤɭ ɧɚɫɬɪɨɟɤ ɫ ɞɢɫɤɚ ɢɥɢ ɫɨɡɞɚɧɢɟ ɡɧɚɱɟɧɢɣ ɩɨ ɭɦɨɥɱɚɧɢɸ, 
ɫɨɯɪɚɧɟɧɢɟ ɧɚɫɬɪɨɟɤ ɧɚ ɞɢɫɤ ɩɪɢ ɢɯ ɢɡɦɟɧɟɧɢɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.6.4 – Ʉɥɚɫɫ QueryManager 
 
ɉɚɤɟɬ «errors» ɫɨɞɟɪɠɢɬ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɪɟɚɥɢɡɚɰɢɢ ɤɥɚɫɫɚ Exception 

ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɢɯ ɜ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɢɬɭɚɰɢɹɯ. 
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4 Эɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 
4.1 Ɍɪɭɞɨёɦɤɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

 
Ɋɟɚɥɢɡɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ:  
 ɚɧɚɥɢɡ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɟɤɬɭ;   
 ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ;  
 ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɝɪɚɦɦɵ;   
 ɬɟɫɬɢɪɨɜɚɧɢɟ;  
 ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ. 
Ɉɰɟɧɤɚ ɬɪɭɞɨёɦɤɨɫɬɢ ɢ ɨɩɢɫɚɧɢɟ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 - Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ ɢ ɜɢɞɚɦ ɢ ɨɰɟɧɤɚ ɢɯ 

ɬɪɭɞɨɟɦɤɨɫɬɢ  
Эɬɚɩ ɪɚɡɪɚɛɨɬɤɢ ɉɉ ȼɢɞ ɪɚɛɨɬɵ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ Ɍɪɭɞɨɟɦɤɨɫɬɶ 

ɪɚɡɪɚɛɨɬɤɢ 
ɉɉ, ɱɟɥ.× ɱ. 

Ⱥɧɚɥɢɡ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɩɪɨɟɤɬɭ 

ɋɛɨɪ ɢ ɨɛɪɚɛɨɬɤɚ ɬɪɟɛɨɜɚɧɢɣ; 
Ɏɨɪɦɭɥɢɪɨɜɤɚ ɰɟɥɟɣ ɢ ɡɚɞɚɱ; 
ȼɵɞɟɥɟɧɢɟ ɛɚɡɨɜɵɯ 
ɫɭɳɧɨɫɬɟɣ; 
Ɉɩɪɟɞɟɥɟɧɢɟ ɷɬɚɩɨɜ, ɫɪɨɤɨɜ ɢ 
ɫɬɨɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ. 

32 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɉɛɴɟɤɬɧɚɹ ɞɟɤɨɦɩɨɡɢɰɢɹ; 
ɉɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɟɣ ɫɢɫɬɟɦɵ; 
ȼɵɛɨɪ ɚɩɩɚɪɚɬɧɨɣ 
ɩɥɚɬɮɨɪɦɵ; 
ɉɨɥɭɱɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ 
ɡɚɞɚɧɢɣ ɢ ɪɚɡɪɚɛɨɬɤɚ 
ɫɩɟɰɢɮɢɤɚɰɢɣ. 

48 

Ɋɟɚɥɢɡɚɰɢɹ 
ɩɪɨɝɪɚɦɦɵ 

ɋɨɡɞɚɧɢɟ ɞɢɡɚɣɧɚ – 
ɪɚɡɪɚɛɨɬɤɚ ɫɬɢɥɹ, 
ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɟ, 
ɪɟɚɥɢɡɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ; 
ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɤɨɞɚ ɧɚ ɜɵɛɪɚɧɧɨɣ 
ɩɥɚɬɮɨɪɦɟ. 

332 

 



49 
 

Пɪɨɞɨлɠɟɧиɟ тɚɛлицы 4.1 

Эɬɚɩ ɪɚɡɪɚɛɨɬɤɢ ɉɉ ȼɢɞ ɪɚɛɨɬɵ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ Ɍɪɭɞɨɟɦɤɨɫɬɶ 
ɪɚɡɪɚɛɨɬɤɢ 
ɉɉ, ɱɟɥ.× ɱ. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɉɪɨɜɟɪɤɚ ɤɨɪɪɟɤɬɧɨɫɬɢ 
ɪɚɛɨɬɵ ɉɈ; 
ɉɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ 
ɬɪɟɛɨɜɚɧɢɹɦ. 

80 

Ⱦɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ Ɉɮɨɪɦɥɟɧɢɟ ɢɧɫɬɪɭɤɰɢɣ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ. 

24 

ɂɌɈȽɈ 516 

 

4.2 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɉɉ 

 
Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɩɭɧɤɬɚɦ: 
 ɦɚɬɟɪɢɚɥɶɧɵɟ; 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɨɩɥɚɬɚ ɬɪɭɞɚ; 
 ɫɨɰɢɚɥɶɧɵɣ ɧɚɥɨɝ; 
 ɩɪɨɱɟɟ. 
Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ – ɡɚɬɪɚɬɵ ɧɚ ɜɫɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɦɩɥɟɤɬɭɸɳɢɟ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɜɨ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. Ɋɚɫɱɟɬ ɞɚɧɧɨɣ 
ɮɨɪɦɵ ɡɚɬɪɚɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 4.2. Ɉɛɳɚɹ ɫɭɦɦɚ ɡɚɬɪɚɬ ɷɬɨɣ ɤɚɬɟɝɨɪɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.1: 

 ʖˏ = ∑ ʖˏ𝑖𝑛𝑖 ;  ʖˏ𝑖 = 𝑃𝑖 ∗ 𝐶𝑖 ,                                      (4.1) 

 
ɝɞɟ  Ɂɦ – ɨɛɳɚɹ ɫɭɦɦɚ ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ; 
       Ɂɦi – ɫɭɦɦɚ ɡɚɬɪɚɬ i-ɝɨ ɪɟɫɭɪɫɚ; 
        i – ɜɢɞ ɪɟɫɭɪɫɚ; 
        n – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɫɭɪɫɨɜ; 
        Pi – ɪɚɫɯɨɞ i-ɝɨ ɪɟɫɭɪɫɚ; 
        Ci - ɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ i-ɝɨ ɪɟɫɭɪɫɚ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ʖˏ = ͵ʹ + Ͷͺ + ͵͵ʹ +  ͺͲ + ʹͶ = ͷͳ͸ ሺ˚ˈˎ × ˚ሻ.                (4.2) 
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Ɍɚɛɥɢɰɚ 4.2 – Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɨɝɨ 
ɪɟɫɭɪɫɚ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥ-ɜɨ 
ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ 

ɐɟɧɚ ɡɚ 
ɟɞɢɧɢɰɭ, 
ɬɝ 

ɋɭɦɦɚ, ɬɝ 

Ȼɭɦɚɝɚ Ȼɥɨɤ 2 900 1800 

Ȼɚɬɚɪɟɣɤɢ AAA 
1.5 V 

ɒɬ 12 305 3660 

ɂɌɈȽɈ 5460 

 
Ɍɚɤ ɤɚɤ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɟɨɛɯɨɞɢɦ 

ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
ɋɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.3: 
 ʖэ = ܯ ∗ ܭ ∗ ܶ ∗ 𝐶,                                           (4.3) 
 
ɝɞɟ Ɂɷ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
      Ɇ – ɦɨɳɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
      Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ; 
      Ɍ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɱɱ; 
      C – ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɝ/ɤȼɬ*ɱ (ɧɚ 2019ɝ. ɞɥɹ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɜ 

ɝ. Ⱥɥɦɚɬɵ ɫɨɫɬɚɜɥɹɟɬ 26,71ɬɝ/ɤȼɬ*ɱ). 
 ʖэଵ = Ͳ,ͳ͵ͷ ∗ Ͳ,ͺ ∗ ͷͳ͸ ∗ ʹ͸,͹ͳ = ͳͶͺͺ,ͷ ሺ˕ˆሻ.                       (4.4) 
 ʖэଶ = Ͳ,ͲͲͻ ∗ Ͳ,ͺ ∗ ͷͳ͸ ∗ ʹ͸,͹ͳ = ͻͻ,ʹ͵͵ ሺ˕ˆሻ.                       (4.5) 
Ɉɛɳɚɹ ɫɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.6: 
 ʖэˑ =  ∑ ʖэ𝑖𝑛𝑖 .                                                     (4.6) 

  ʖэˑ = ͳͶͺͺ,ͷ + ͻͻ,ʹ͵͵ = ͳͷͺ͹,͹͵͵ ሺ˕ˆሻ,                            (4.7) 

 

ɝɞɟ ʖэˑ- ɢɬɨɝɨɜɚɹ ɫɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ; 
       i  - ɧɨɦɟɪ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
       n – ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
       ʖэ𝑖- ɫɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɨ i-ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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Ɍɚɛɥɢɰɚ 4.3 – Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɇɚɢɦɟɧ
ɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨ
ɜɚɧɢɹ 

ɉɚɫɩɨɪ
ɬɧɚɹ 
ɦɨɳɧɨ
ɫɬɶ, 
ɤȼɬ 

Ʉɨɷɮɮɢɰɢɟ
ɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧ
ɢɹ 
ɦɨɳɧɨɫɬɢ 

ȼɪɟɦɹ 
ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜ
ɚɧɢɹ ɞɥɹ 
ɪɚɡɪɚɛɨɬɤ
ɢ ɉɉ, ɱ 

ɐɟɧɚ 
ɷɥɟɤɬɪɨɷɧɟ
ɪɝɢɢ, 

ɬɝ/(ɤ
ȼɬ*ɱ ) 

ɋɭɦɦɚ, ɬɝ 

ɇɨɭɬɛɭɤ 0,135 0,8 516 ʹ͸,͹ͳ ͳͶͺͺ,ͷ 

Ɇɨɞɟɦ 0,009 0,8 516 ͻͻ,ʹ͵͵ 

ɂɌɈȽɈ ͳͷͺ͹,͹͵͵ 

 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɫɬɪɨɹɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɜ ɪɚɡɪɚɛɨɬɤɟ 
ɩɪɨɞɭɤɬɚ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
4.8: 

 ʖаˏ =  Ф∗ʜА∗ʡːˋ˓ଵ଴଴∗ʡэф ,                                                 (4.8) 

 

ɝɞɟ ʖаˏ – ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɮɨɧɞɚ; 
      Ɏ – ɫɬɨɢɦɨɫɬɶ ɮɨɧɞɚ; 
      Ɍɧɢɪ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɮɨɧɞɚ ɡɚ ɩɟɪɢɨɞ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɞɭɤɬɚ; 
      Ɍɷɮ – ɷɮɮɟɤɬɢɜɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɮɨɧɞɚ ɡɚ ɝɨɞ; 
      ɇȺ – ɝɨɞɨɜɚɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ƚɨɞɨɜɚɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.9: 

 ʜА = ଵ଴଴ʡ𝑁 ,                                                   (4.9) 

 

ɝɞɟ ɌN – ɜɨɡɦɨɠɧɵɣ ɫɪɨɤ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɈɎ. 
Ⱦɥɹ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ (ɧɨɭɬɛɭɤɚ) ɜɨɡɦɨɠɧɵɣ ɫɪɨɤ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɈɎ ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɪɚɜɧɵɦ 4 ɝɨɞɚɦ, ɬɨɝɞɚ 

 ʜА = ଵ଴଴ସ = ʹͷ ሺ%ሻ.                                        (4.10) 

 ʖаˏ =  ଶ଺଴଴଴଴∗ଶହ∗ହଵ଺ଵ଴଴∗ଷ଴ଶସ = ͳͳͲͻͳ ሺ˕ˆሻ.                            (4.11) 

 

Ɉɛɳɚɹ ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
4.12: 

 



52 
 

ʖАʛˑ = ∑ ʖАʛ𝑖 ,𝑛𝑖                                        (4.12) 

 

ɝɞɟ ʖАʛˑ – ɨɛɳɚɹ ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɢ; 
       i – ɧɨɦɟɪ ɈɎ; 
       n – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɈɎ; 
       ʖАʛˑ- ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɢ i-ɝɨ ɈɎ. 
 

Ɍɚɛɥɢɰɚ 4.4 – Ⱥɦɨɪɬɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ (ɈɎ)  
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢ ɉɈ 

 

ɋɬɨɢɦɨɫ
ɬɶ 
ɨɛɨɪɭɞɨ
ɜɚɧɢɹ ɢ 
ɉɈ, ɬɝ 

Ƚɨɞɨɜɚɹ 
ɧɨɪɦɚ 
ɚɦɨɪɬɢɡ
ɚɰɢɢ, % 

Эɮɮɟɤɬɢɜɧ
ɵɣ ɮɨɧɞ 
ɜɪɟɦɟɧɢ 
ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚ
ɧɢɹ ɢ ɉɈ, 
ɱ/ɝɨɞ 

ȼɪɟɦɹ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢ ɉɈ ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ 
ɉɉ, ɱ 

ɋɭɦɦ
ɚ, ɬɝ 

ɇɨɭɬɛɭɤ Acer 
Aspire 7 A715-
71G-56BD 

260000 25 3024 516 11091 

ɂɌɈȽɈ 11091 

 
Ɉɩɥɚɬɚ ɬɪɭɞɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɫɨɬɪɭɞɧɢɤɨɜ, 

ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. 
ɋɭɦɦɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɚ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.13: 
 ʖ˔˕ = ʦʠ ∗ ʡ,                                                    (4.13) 
 
ɝɞɟ Ɂɫɬ – ɫɭɦɦɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɫɨɬɪɭɞɧɢɤɚ; 
       ɑɋ – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɫɨɬɪɭɞɧɢɤɚ; 
       Ɍ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɉɉ. 
ɑɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɬɧɢɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.14: 
 ʦʠ =  ʖʞФʟВ,                                                      (4.14) 

 
ɝɞɟ Ɂɉ – ɦɟɫɹɱɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɫɨɬɪɭɞɧɢɤɚ; 
      ɎɊȼ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɫɨɬɪɭɞɧɢɤɚ ɜ ɦɟɫɹɰ. 
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɝɪɚɦɦɢɫɬɚ ɜ ɝɨɪɨɞɟ Ⱥɥɦɚɬɵ 

ɫɨɫɬɚɜɥɹɟɬ 185000 ɬɝ. 
 ʦʠ =  ଵ଼ହ଴଴଴ଶଵ∗଼ = ͳͳͲͲ ሺ˕ˆሻ.                                      (4.15) 
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ʖ˔˕ = ͳͳͲͲ ∗ ͷͳ͸ = ͷ͸͹͸ͲͲ ሺ˕ˆሻ.                              (4.16) 
 
Ɉɛɳɚɹ ɫɭɦɦɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.17: 
 ʖʖʞ = ∑ ʖʠʡ𝑖𝑛𝑖 ,                                                (4.17) 

 
ɝɞɟ ɁɁɉ – ɨɛɳɚɹ ɫɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ; 
      i – ɧɨɦɟɪ ɫɨɬɪɭɞɧɢɤɚ; 
      n – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɬɪɭɞɧɢɤɨɜ; 
      ʖʠʡ𝑖 – ɫɭɦɦɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ i-ɝɨ ɫɨɬɪɭɞɧɢɤɚ. 
 
Ɍɚɛɥɢɰɚ 4.5 – Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

Ʉɚɬɟɝɨɪɢɹ 
ɪɚɛɨɬɧɢɤɚ 

Ʉɜɚɥɢɮɢɤɚɰɢɹ Ɍɪɭɞɨɟɦɤɨɫɬɶ 
ɪɚɡɪɚɛɨɬɤɢ 
ɉɉ, ɱɟɥ.×ɱ 

ɑɚɫɨɜɚɹ 
ɫɬɚɜɤɚ, ɬɝ/ɱ 

ɋɭɦɦɚ, ɬɝ 

ɋɨɬɪɭɞɧɢɤ ɉɪɨɝɪɚɦɦɢɫɬ 516 1100 567600 

ɂɌɈȽɈ 567600 

 

ɋɨɰɢɚɥɶɧɵɣ ɧɚɥɨɝ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ 9,5% ɨɬ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 
ɩɨɫɥɟ ɜɵɱɟɬɚ ɩɟɧɫɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ. ɉɟɧɫɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 
10% ɨɬ ɩɨɥɧɵɯ ɡɚɬɪɚɬ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɧɫɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɹ ɩɨ ɮɨɪɦɭɥɟ 
4.18: 

 ʖ˒ = ʖʖʞ∗ଵ଴ଵ଴଴ ,                                                   (4.18) 

 

ɝɞɟ Ɂɉ – ɫɭɦɦɚ ɩɟɧɫɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ; 
       ɁɁɉ – ɨɛɳɚɹ ɫɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ. 
 ʖʞ = ହ଺଻଺଴଴∗ଵ଴ ଵ଴଴ = ͷ͸͹͸Ͳ ሺ˕ˆሻ.                                 (4.19) 

 

ɋɨɰɢɚɥɶɧɵɣ ɧɚɥɨɝ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.20: ʖ˔ˑ˙ = ሺʖʖʞ−ʖʞሻ∗ଽ,ହଵ଴଴ .                                              (4.20) 

 

Ɍɨɝɞɚ: 
 ʖ˔ˑ˙ = ሺହ଺଻଺଴଴−ହ଺଻଺଴ሻ∗ଽ,ହଵ଴଴ = Ͷͺͷʹͻ ሺ˕ˆሻ.                      (4.21) 
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ɂɬɨɝɨ ɡɚɬɪɚɬɵ ɧɚ ɩɟɧɫɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ ͷ͸͹͸Ͳ ˕ˆ., ɚ 
ɡɚɬɪɚɬɵ ɧɚ ɫɨɰɢɚɥɶɧɵɣ ɧɚɥɨɝ – Ͷͺͷʹͻ ˕ˆ. 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɡɚɬɪɚɬɵ ɧɚ ɚɪɟɧɞɧɭɸ ɩɥɚɬɭ ɫ 
ɤɨɦɦɭɧɚɥɶɧɵɦɢ ɭɫɥɭɝɚɦɢ ɢ ɩɪɨɱɢɟ ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ. ɋɦɟɬɚ ɩɪɨɱɢɯ 
ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.6: 

 

Ɍɚɛɥɢɰɚ 4.6 – ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɟɫɭɪɫɚ 

ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥ-ɜɨ ɐɟɧɚ ɡɚ ɟɞɢɧɢɰɭ, ɬɝ ɋɭɦɦɚ, 
ɬɝ 

Ʉɨɜɨɪɤɢɧɝ ɱɚɫ 516 600 309600 

ɉɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ 
IntellijIDEA 

Ʉɨɩɢɹ 1 189,000 189000 

ɂɌɈȽɈ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɱɟɟ 498600 

 

ɇɚ ɨɫɧɨɜɟ ɩɪɨɞɟɥɚɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬɫɹ ɨɛɳɚɹ ɫɦɟɬɚ ɡɚɬɪɚɬ ɧɚ 
ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. Ɋɟɡɭɥɶɬɢɪɭɸɳɚɹ ɫɦɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.7: 

 
Ɍɚɛɥɢɰɚ 4.7 – ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɉɉ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ ɋɭɦɦɚ, ɬɝ 

1.  Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ: 
-   ɦɚɬɟɪɢɚɥɵ 

-   ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ 

7047,733 

2.  Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ. 567600 

3.  Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ. 48529 

4.  Ⱥɦɨɪɬɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ. 11091 

5.  ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ. 498600 

ɂɌɈȽɈ ɩɨ ɫɦɟɬɟ 1132867,733 

 

4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɣ (ɞɨɝɨɜɨɪɧɨɣ) ɰɟɧɵ ɉɉ 

 

Ⱦɨɝɨɜɨɪɧɚɹ ɰɟɧɚ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 4.22: 

 ʥˇ = ʖʜʗʟ ∗ ቀͳ + ʟଵ଴଴ቁ,                                          (4.22) 
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ɝɞɟ ʥˇ – ɞɨɝɨɜɨɪɧɚɹ ɰɟɧɚ, ɬɝ; 
      Ɂɧɢɪ – ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɝɪɚɦɦɵ, ɬɝ; 
      Ɋ – ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɉɉ, %. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɬɫɹ: 
 ʥˇ = ͳͳ͵ʹͺ͸͹,͹͵͵ ∗ ቀͳ + ଶ଺ଵ଴଴ቁ = ͳͶʹ͹Ͷͳ͵,͵Ͷ ሺ˕ˆሻ.                  (4.23) 

 

ɐɟɧɚ ɪɟɚɥɢɡɚɰɢɢ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɇȾɋ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 12% 
(ɮɨɪɦɭɥɚ 4.24): 

 ʥ˓ = ʥˇ + ʥˇ ∗ ʜʓʠ.                                            (4.24) 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 
 ʥ˓ = ͳͶʹ͹Ͷͳ͵,͵Ͷ + ͳͶʹ͹Ͷͳ͵,͵Ͷ ∗ Ͳ,ͳʹ = ͳͷͻͺ͹Ͳʹ,ͻͶ ሺ˕ˆሻ.          (4.25) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɜɨɡɦɨɠɧɭɸ ɩɪɢɛɵɥɶ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɨ ɮɨɪɦɭɥɟ 4.26: 

 ʞ = ʥ˓ − ʖʜʗʟ.                                          (4.26) 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ, ɩɨɥɭɱɢɦ: 
 ʞ = ͳͷͻͺ͹Ͳʹ,ͻͶ −  ͳͶʹ͹Ͷͳ͵,͵Ͷ =  ͳ͹ͳʹͺͻ ሺ˕ˆሻ.                 (4.27) 

 

 
 

Ɋɢɫɭɧɨɤ 4.1 - Ⱦɢɚɝɪɚɦɦɚ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɉɉ 

Электро̦̾ерг
̛я; 1587,733

Оплата 
труда; 567600

Соц̛ал̦̼̽е 
̦у̙д̼; 48529А̥орт̛̚ац̛я 

ОФ; 11091
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5 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

 
Ɋɚɡɪɚɛɚɬɵɜɚɟɦɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ 

ɫɢɫɬɟɦɧɵɯ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ, ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɛɚɡ ɞɚɧɧɵɯ ɢ ɩɪɨɝɪɚɦɦɢɫɬɨɜ. 
ɉɪɨɞɭɤɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɟɝɤɢɣ ɞɨɫɬɭɩ ɤ ɜɵɩɨɥɧɟɧɢɸ ɡɚɩɪɨɫɨɜ ɜ ɪɚɡɥɢɱɧɵɯ 
ɛɚɡɚɯ ɞɚɧɧɵɯ ɢ ɢɯ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɢ.  

Ɍɚɤ ɤɚɤ ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɜ ɨɮɢɫɟ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, 
ɪɚɫɫɱɢɬɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ⱦɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɜɧɟɞɪɟɧɢɹ ɩɪɨɞɭɤɬɚ ɩɪɟɞɨɫɬɚɜɥɟɧ ɨɮɢɫ 
ɪɚɡɪɚɛɨɬɱɢɤɚ ɩɪɢɤɥɚɞɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. ɉɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ: ܵ = ͵Ͳ ˏଶ(6ɯ5), 
ɜɵɫɨɬɚ ɩɨɬɨɥɤɨɜ – 3 ɦɟɬɪɚ. ɂɫɬɨɱɧɢɤɢ ɲɭɦɚ ɜ ɩɨɦɟɳɟɧɢɢ ɨɬɫɭɬɫɬɜɭɸɬ, ɚ 
ɤɨɧɬɪɨɥɶ ɧɚɞ ɦɢɤɪɨɤɥɢɦɚɬɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɤɨɧɞɢɰɢɨɧɟɪɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɨɹɧɧɨ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɤɨɦɮɨɪɬɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɜɥɚɠɧɨɫɬɶ ɫɪɟɞɵ. ȼ ɤɨɦɧɚɬɟ 
ɢɦɟɟɬɫɹ ɨɤɧɨ, ɩɥɨɳɚɞɶɸ 2 ɦ2. ɂɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 8 
ɫɜɟɬɨɞɢɨɞɧɵɦɢ ɥɚɦɩɚɦɢ ɋɌ-15. Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɫɨɬɪɭɞɧɢɤɚ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɪɨɜɧɹ ɤɨɦɮɨɪɬɚ: ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɜɵɫɨɬɵ ɤɪɟɫɥɚ ɢ ɦɨɧɢɬɨɪɚ, ɢɡ-ɡɚ ɱɟɝɨ ɦɨɧɢɬɨɪ ɨɤɚɡɵɜɚɟɬɫɹ ɫɢɥɶɧɨ ɧɢɠɟ ɝɥɚɡ 
ɫɨɬɪɭɞɧɢɤɚ ɢ ɜɵɡɵɜɚɟɬ ɞɢɫɤɨɦɮɨɪɬ ɩɪɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ, 
ɩɨɞ ɫɬɨɥɨɦ ɧɟɞɨɫɬɚɬɨɱɧɨ ɦɟɫɬ, ɞɥɹ ɤɨɦɮɨɪɬɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɨɝ 
ɫɨɬɪɭɞɧɢɤɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɜɵɲɟ ɚɧɚɥɢɡɚ ɦɨɠɧɨ 
ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɣ ɨɮɢɫ ɧɭɠɞɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ ɞɨɫɬɚɬɨɱɧɨɫɬɢ 
ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɷɪɝɨɧɨɦɢɤɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɤɨɦɮɨɪɬɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ. 

Ɋɚɛɨɬɚ ɡɚ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 
ɭɦɫɬɜɟɧɧɨɝɨ ɫɨɫɪɟɞɨɬɨɱɟɧɢɹ, ɜɵɫɨɤɨɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɡɪɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. 
Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ 
ɢɦɟɟɬ ɷɪɝɨɧɨɦɢɱɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɨɬɫɭɬɫɬɜɢɟ ɜɧɟɲɧɢɯ ɪɚɡɞɪɚɠɢɬɟɥɟɣ. 
Ɍɚɤ ɠɟ, ɜɚɠɧɨ ɩɪɚɜɢɥɶɧɨɟ ɫɨɱɟɬɚɧɢɟ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ. 

Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɡɚ ɤɨɦɩɶɸɬɟɪɨɦ ɬɪɟɛɭɟɬ ɫɟɪɶɟɡɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɟɝɨ 
ɷɪɝɨɧɨɦɢɱɟɫɤɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ. ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɫɟɯ ɩɪɟɞɦɟɬɨɜ ɢ 
ɩɨɡɚ ɫɨɬɪɭɞɧɢɤɚ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɟɝɨ ɮɢɡɢɱɟɫɤɢɦ ɢ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ 
ɬɚɤɢɟ ɭɫɥɨɜɢɹ, ɤɚɤ: ɨɩɬɢɦɚɥɶɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɜɫɟ ɷɥɟɦɟɧɬɵ ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢ ɧɚɯɨɞɹɬɫɹ ɧɚ 
ɤɨɦɮɨɪɬɧɨɦ ɪɚɫɫɬɨɹɧɢɢ, ɞɨɫɬɚɬɨɱɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɞɥɹ 
ɜɨɡɦɨɠɧɨɫɬɢ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ. 

Ʉ ɜɚɠɧɵɦ ɫɨɫɬɚɜɥɹɸɳɢɦ ɷɪɝɨɧɨɦɢɤɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɦɨɠɧɨ ɨɬɧɟɫɬɢ 
ɫɥɟɞɭɸɳɢɟ ɚɫɩɟɤɬɵ: ɜɵɫɨɬɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥɚ ɢ ɜɵɫɨɬɚ ɤɪɟɫɥɚ, ɟɫɥɢ ɬɚɤɨɣ 
ɢɦɟɟɬɫɹ, ɩɪɨɫɬɪɚɧɫɬɜɨ ɞɥɹ ɧɨɝ, ɦɟɫɬɨ ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɨɤɭɦɟɧɬɨɜ ɢ ɪɚɛɨɬɵ ɫ 
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ɧɢɦɢ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɛɨɱɟɝɨ ɤɪɟɫɥɚ, ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ, 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ (ɢɡɦɟɧɹɬɶ ɜɵɫɨɬɭ 
ɤɪɟɫɥɚ, ɧɚɤɥɨɧ ɦɨɧɢɬɨɪɚ ɢ ɬ.ɞ.).  

Ƚɥɚɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɩɪɨɝɪɚɦɦɢɫɬɚ ɹɜɥɹɸɬɫɹ ɫɬɨɥ ɢ 
ɤɪɟɫɥɨ. Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ, ɫɨɬɪɭɞɧɢɤ ɩɪɨɜɨɞɢɬ ɜ ɩɨɥɨɠɟɧɢɢ ɫɢɞɹ, ɜ ɬɨɦ 
ɫɥɭɱɚɟ, ɟɫɥɢ ɫɨɬɪɭɞɧɢɤ ɧɟ ɢɫɩɨɥɶɡɭɟɬ ɫɬɨɥ ɞɥɹ ɪɚɛɨɬɵ ɫɬɨɹ.  Ɋɚɛɨɱɚɹ ɩɨɡɚ 
ɫɢɞɹ ɜɵɡɵɜɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɭɬɨɦɥɟɧɢɟ ɩɪɨɝɪɚɦɦɢɫɬɚ, ɪɚɛɨɱɚɹ ɩɨɡɚ ɫɬɨɹ 
ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɦɵɲɰɵ ɤɨɪɚ ɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ 
ɤɪɨɜɨɨɛɪɚɳɟɧɢɟ. Ɋɚɰɢɨɧɚɥɶɧɚɹ ɩɥɚɧɢɪɨɜɤɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 
ɱɟɬɤɢɣ ɩɨɪɹɞɨɤ ɢ ɩɨɫɬɨɹɧɫɬɜɨ ɪɚɡɦɟɳɟɧɢɹ ɩɪɟɞɦɟɬɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ 
ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɍɨ, ɱɬɨ ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɱɚɳɟ, ɪɚɫɩɨɥɨɠɟɧɨ ɜ 
ɡɨɧɟ ɥɟɝɤɨɣ ɞɨɫɹɝɚɟɦɨɫɬɢ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. Ɇɨɬɨɪɧɨɟ ɩɨɥɟ - 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɜ ɤɨɬɨɪɨɦ ɦɨɝɭɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɞɜɢɝɚɬɟɥɶɧɵɟ 
ɞɟɣɫɬɜɢɹ ɱɟɥɨɜɟɤɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɡɨɧɚ ɞɨɫɹɝɚɟɦɨɫɬɢ ɪɭɤ — ɷɬɨ ɱɚɫɬɶ 
ɦɨɬɨɪɧɨɝɨ ɩɨɥɹ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɞɭɝɚɦɢ, ɨɩɢɫɵɜɚɟɦɵɦɢ 
ɦɚɤɫɢɦɚɥɶɧɨ ɜɵɬɹɧɭɬɵɦɢ ɪɭɤɚɦɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɢɯ ɜ ɩɥɟɱɟɜɨɦ ɫɭɫɬɚɜɟ.  
Ɉɩɬɢɦɚɥɶɧɚɹ ɡɨɧɚ - ɱɚɫɬɶ ɦɨɬɨɪɧɨɝɨ ɩɨɥɹ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɨɝɪɚɧɢɱɟɧɧɨɝɨ 
ɞɭɝɚɦɢ, ɨɩɢɫɵɜɚɟɦɵɦɢ ɩɪɟɞɩɥɟɱɶɹɦɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜ ɥɨɤɬɟɜɵɯ ɫɭɫɬɚɜɚɯ ɫ 
ɨɩɨɪɨɣ ɜ ɬɨɱɤɟ ɥɨɤɬɹ ɢ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɩɨɞɜɢɠɧɵɦ ɩɥɟɱɨɦ. 

Ⱦɥɹ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 ɜɵɫɨɬɚ ɫɬɨɥɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɨɛɨɞɧɨɝɨ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚ ɧɢɦ, ɜ ɭɞɨɛɧɨɣ ɩɨɡɟ; 
 ɧɢɠɧɹɹ ɱɚɫɬɶ ɫɬɨɥɚ ɧɟ ɞɨɥɠɧɚ ɫɤɨɜɵɜɚɬɶ ɢ ɨɝɪɚɧɢɱɢɜɚɬɶ ɫɨɬɪɭɞɧɢɤɚ 

ɜ ɭɞɨɛɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɧɨɝ; 
 ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɨɥɚ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɫɜɨɣɫɬɜɚɦɢ, ɢɫɤɥɸɱɚɸɳɢɦɢ 

ɩɨɹɜɥɟɧɢɟ ɛɥɢɤɨɜ ɜ ɩɨɥɟ ɡɪɟɧɢɹ ɩɪɨɝɪɚɦɦɢɫɬɚ; 
 ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɨɥɚ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɚɥɢɱɢɟ ɜɵɞɜɢɠɧɵɯ 

ɹɳɢɤɨɜ (ɧɟ ɦɟɧɟɟ   3   ɞɥɹ   ɯɪɚɧɟɧɢɹ    ɞɨɤɭɦɟɧɬɚɰɢɢ, ɥɢɫɬɢɧɝɨɜ, 
ɤɚɧɰɟɥɹɪɫɤɢɯ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ). 

 ɜɵɫɨɬɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 680-760ɦɦ.  
ȼɵɫɨɬɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɭɸ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɥɚɜɢɚɬɭɪɚ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɤɨɥɨ 650ɦɦ. 

Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɞɚɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ   ɪɚɛɨɱɟɝɨ   ɤɪɟɫɥɚ.   Ɍɚɤ, 
ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɜɵɫɨɬɚ ɫɢɞɟɧɶɹ ɧɚɞ ɭɪɨɜɧɟɦ ɩɨɥɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 420-
550ɦɦ. ɉɨɜɟɪɯɧɨɫɬɶ ɫɢɞɟɧɶɹ ɦɹɝɤɚɹ, ɩɟɪɟɞɧɢɣ ɤɪɚɣ ɡɚɤɪɭɝɥɟɧɧɵɣ, ɚ ɭɝɨɥ 
ɧɚɤɥɨɧɚ ɫɩɢɧɤɢ - ɪɟɝɭɥɢɪɭɟɦɵɣ.  

ɇɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɪɚɡɥɢɱɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɞɨɤɭɦɟɧɬɨɜ: ɫɛɨɤɭ ɨɬ   ɦɨɧɢɬɨɪɚ, ɦɟɠɞɭ   ɦɨɧɢɬɨɪɨɦ   
ɢ ɤɥɚɜɢɚɬɭɪɨɣ ɢ ɬ. ɩ. 

ɉɨɥɨɠɟɧɢɟ ɷɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 ɪɚɫɫɬɨɹɧɢɟɦ ɫɱɢɬɵɜɚɧɢɹ (0,6…0,7ɦ); 
 ɭɝɥɨɦ ɫɱɢɬɵɜɚɧɢɹ, ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɡɝɥɹɞɚ ɧɚ 20 (ɧɢɠɟ ɝɨɪɢɡɨɧɬɚɥɢ ɤ 

ɰɟɧɬɪɭ ɷɤɪɚɧɚ, ɩɪɢɱɟɦ ɷɤɪɚɧ ɩɟɪɩɟɧɞɢɤɭɥɹɪɟɧ ɷɬɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ. 
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Ⱦɨɥɠɧɚ ɬɚɤɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɷɤɪɚɧɚ: 
 ɩɨ ɜɵɫɨɬɟ +3 ɫɦ; 
 ɩɨ ɧɚɤɥɨɧɭ ɨɬ -10º ɞɨ +20 º ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɢ; 
 ɜ ɥɟɜɨɦ ɢ ɩɪɚɜɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ. 
Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɬɚɤɠɟ ɩɪɢɞɚɟɬɫɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɱɟɣ ɩɨɡɟ 

ɩɨɥɶɡɨɜɚɬɟɥɹ. ɉɪɢ ɧɟɭɞɨɛɧɨɣ ɪɚɛɨɱɟɣ ɩɨɡɟ ɦɨɝɭɬ ɩɨɹɜɢɬɶɫɹ ɛɨɥɢ ɜ ɦɵɲɰɚɯ, 
ɫɭɫɬɚɜɚɯ ɢ ɫɭɯɨɠɢɥɢɹɯ.  Ɍɪɟɛɨɜɚɧɢɹ   ɤ   ɪɚɛɨɱɟɣ   ɩɨɡɟ   ɩɨɥɶɡɨɜɚɬɟɥɹ   
ɜɢɞɟɨɬɟɪɦɢɧɚɥɚ ɫɥɟɞɭɸɳɢɟ: 

 ɝɨɥɨɜɚ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɤɥɨɧɟɧɚ ɛɨɥɟɟ ɱɟɦ ɧɚ 20 º; 
 ɩɥɟɱɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɫɥɚɛɥɟɧɵ; 
 ɥɨɤɬɢ - ɩɨɞ ɭɝɥɨɦ 80 º - 100 º; 
 ɩɪɟɞɩɥɟɱɶɹ ɢ ɤɢɫɬɢ ɪɭɤ - ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ. 
ɉɪɢɱɢɧɚ ɧɟɩɪɚɜɢɥɶɧɨɣ ɩɨɡɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɨɛɭɫɥɨɜɥɟɧɚ ɫɥɟɞɭɸɳɢɦɢ 

ɮɚɤɬɨɪɚɦɢ: ɧɟɬ ɯɨɪɨɲɟɣ ɩɨɞɫɬɚɜɤɢ ɞɥɹ ɞɨɤɭɦɟɧɬɨɜ, ɤɥɚɜɢɚɬɭɪɚ ɧɚɯɨɞɢɬɫɹ 
ɫɥɢɲɤɨɦ ɜɵɫɨɤɨ, ɚ ɞɨɤɭɦɟɧɬɵ - ɧɢɡɤɨ, ɧɟɤɭɞɚ ɩɨɥɨɠɢɬɶ   ɪɭɤɢ   ɢ   ɤɢɫɬɢ, 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɪɚɧɫɬɜɨ ɞɥɹ ɧɨɝ. ȼ ɰɟɥɹɯ ɩɪɟɨɞɨɥɟɧɢɹ ɭɤɚɡɚɧɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨɜ ɞɚɸɬɫɹ ɨɛɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ: ɥɭɱɲɟ ɩɟɪɟɞɜɢɠɧɚɹ ɤɥɚɜɢɚɬɭɪɚ; 
ɞɨɥɠɧɵ   ɛɵɬɶ   ɩɪɟɞɭɫɦɨɬɪɟɧɵ   ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɫɨɬɵ ɫɬɨɥɚ, ɤɥɚɜɢɚɬɭɪɵ ɢ ɷɤɪɚɧɚ, ɚ ɬɚɤɠɟ ɩɨɞɫɬɚɜɤɚ ɞɥɹ ɪɭɤ. 

ɋɭɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɢ ɤɚɱɟɫɬɜɟɧɧɨɣ ɪɚɛɨɬɵ 
ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɢɦɟɸɬ ɪɚɡɦɟɪɵ ɡɧɚɤɨɜ, ɩɥɨɬɧɨɫɬɶ ɢɯ ɪɚɡɦɟɳɟɧɢɹ, ɤɨɧɬɪɚɫɬ ɢ 
ɫɨɨɬɧɨɲɟɧɢɟ ɹɪɤɨɫɬɟɣ ɫɢɦɜɨɥɨɜ ɢ ɮɨɧɚ ɷɤɪɚɧɚ.  ȿɫɥɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɥɚɡ 
ɨɩɟɪɚɬɨɪɚ ɞɨ ɷɤɪɚɧɚ ɞɢɫɩɥɟɹ ɫɨɫɬɚɜɥɹɟɬ 60…80 ɫɦ, ɬɨ ɜɵɫɨɬɚ ɡɧɚɤɚ ɞɨɥɠɧɚ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ 3ɦɦ, ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɲɢɪɢɧɵ ɢ ɜɵɫɨɬɵ ɡɧɚɤɚ 
ɫɨɫɬɚɜɥɹɟɬ 3:4, ɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɧɚɤɚɦɢ – 15…20% ɢɯ ɜɵɫɨɬɵ.  
ɋɨɨɬɧɨɲɟɧɢɟ ɹɪɤɨɫɬɢ ɮɨɧɚ ɷɤɪɚɧɚ ɢ ɫɢɦɜɨɥɨɜ - ɨɬ 1:2 ɞɨ 1:15. 

ȼɨ ɜɪɟɦɹ ɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɨɦ ɦɟɞɢɤɢ ɫɨɜɟɬɭɸɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɦɨɧɢɬɨɪ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 50-60 ɫɦ ɨɬ ɝɥɚɡ. ɋɩɟɰɢɚɥɢɫɬɵ ɬɚɤɠɟ ɫɱɢɬɚɸɬ, ɱɬɨ 
ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɜɢɞɟɨɞɢɫɩɥɟɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚ ɭɪɨɜɧɟ ɝɥɚɡ ɢɥɢ ɱɭɬɶ ɧɢɠɟ.  
Ʉɨɝɞɚ ɱɟɥɨɜɟɤ ɫɦɨɬɪɢɬ ɩɪɹɦɨ ɩɟɪɟɞ ɫɨɛɨɣ, ɟɝɨ ɝɥɚɡɚ ɨɬɤɪɵɜɚɸɬɫɹ ɲɢɪɟ, ɱɟɦ 
ɤɨɝɞɚ ɨɧ ɫɦɨɬɪɢɬ ɜɧɢɡ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ ɩɥɨɳɚɞɶ ɨɛɡɨɪɚ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɜɵɡɵɜɚɹ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɝɥɚɡ. Ʉ ɬɨɦɭ ɠɟ ɟɫɥɢ ɷɤɪɚɧ ɭɫɬɚɧɨɜɥɟɧ 
ɜɵɫɨɤɨ, ɚ ɝɥɚɡɚ ɲɢɪɨɤɨ ɨɬɤɪɵɬɵ, ɧɚɪɭɲɚɟɬɫɹ ɮɭɧɤɰɢɹ ɦɨɪɝɚɧɢɹ. Эɬɨ ɡɧɚɱɢɬ, 
ɱɬɨ ɝɥɚɡɚ ɧɟ ɡɚɤɪɵɜɚɸɬɫɹ ɩɨɥɧɨɫɬɶɸ, ɧɟ ɨɦɵɜɚɸɬɫɹ ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɶɸ, ɧɟ 
ɩɨɥɭɱɚɸɬ ɞɨɫɬɚɬɨɱɧɨɝɨ ɭɜɥɚɠɧɟɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɯ ɛɵɫɬɪɨɣ 
ɭɬɨɦɥɹɟɦɨɫɬɢ. 

ɋɨɡɞɚɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢ ɩɪɚɜɢɥɶɧɨɟ ɷɫɬɟɬɢɱɟɫɤɨɟ 
ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɤɚɤ ɞɥɹ 
ɨɛɥɟɝɱɟɧɢɹ ɬɪɭɞɚ, ɬɚɤ ɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɟɝɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ, ɩɨɥɨɠɢɬɟɥɶɧɨ 
ɜɥɢɹɸɳɟɣ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ. 

ɉɪɚɜɢɥɶɧɨ ɜɵɛɪɚɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɭɦɟɧɶɲɚɟɬ ɧɚɝɪɭɡɤɭ ɧɚ 
ɝɥɚɡɚ, ɫɧɢɠɚɟɬ ɢɯ ɭɬɨɦɥɹɟɦɨɫɬɶ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɬɪɭɞɚ. 
ɇɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɨɫɜɟɳɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɜɵɫɨɤɨɦɭ ɤɨɧɬɪɚɫɬɭ ɦɨɧɢɬɨɪɚ ɢ 
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ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɫɢɥɶɧɭɸ ɭɬɨɦɥɹɟɦɨɫɬɶ ɝɥɚɡ, ɨɫɥɚɛɥɹɟɬ 
ɜɧɢɦɚɧɢɟ. ɑɪɟɡɦɟɪɧɨɟ ɨɫɜɟɳɟɧɢɟ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɨɫɥɟɩɥɟɧɢɟ ɢ ɪɟɡɶ ɜ ɝɥɚɡɚɯ, 
ɜɵɡɵɜɚɹ ɫɢɥɶɧɵɣ ɞɢɫɤɨɦɮɨɪɬ. Ɋɟɡɤɢɟ ɬɟɧɢ ɢ ɛɥɢɤɢ ɧɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɞɟɡɨɪɢɟɧɬɚɰɢɸ ɪɚɛɨɬɧɢɤɚ. ȼɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɪɢɱɢɧɵ 
ɦɨɝɭɬ ɫɧɢɡɢɬɶ ɤɚɱɟɫɬɜɨ ɬɪɭɞɚ ɢɥɢ ɩɪɢɜɟɫɬɢ ɤ ɡɚɛɨɥɟɜɚɧɢɸ ɫɨɬɪɭɞɧɢɤɚ, 
ɩɨɷɬɨɦɭ ɜɚɠɧɨ ɩɪɚɜɢɥɶɧɨ ɩɨɞɨɛɪɚɬɶ ɨɫɜɟɳɟɧɢɟ.  

ȼɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪɟɯ ɜɢɞɨɜ ɨɫɜɟɳɟɧɢɹ – ɟɫɬɟɫɬɜɟɧɧɨɟ, 
ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɢɥɢ ɫɨɜɦɟɳɟɧɧɨɟ.  

Ɉɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɹ ɞɧɟɜɧɵɦ ɫɜɟɬɨɦ ɱɟɪɟɡ ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ 
ɧɚɡɵɜɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɫɜɟɳɟɧɢɟɦ. 

ɂɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɟɜɨɡɦɨɠɧɨ 
ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨɝɨ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ. 

ȼ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɩɪɨɜɨɞɢɬɫɹ ɪɚɛɨɬɚ ɫ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɫɨɜɦɟɳɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɨɛɳɟɣ ɨɫɜɟɳɟɧɧɨɫɬɶɸ 
300ɥɤ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɫɹ ɪɚɛɨɱɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɨɫɜɟɳɟɧɚ 
ɪɚɜɧɨɦɟɪɧɨ, ɬɨ ɟɫɬɶ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɟɡɤɨɝɨ ɤɨɧɬɪɚɫɬɚ ɹɪɤɨɫɬɢ ɩɨɦɟɳɟɧɢɹ ɢ 
ɷɤɪɚɧɚ, ɢɧɚɱɟ ɡɪɟɧɢɟ ɛɭɞɟɬ ɫɢɥɶɧɨ ɧɚɩɪɹɝɚɬɶɫɹ ɢ ɛɵɫɬɪɨ ɧɚɫɬɭɩɢɬ ɭɬɨɦɥɟɧɢɟ. 

 
5.1 Ɋɚɫɱɟɬ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟщɟɧɢɹ 

 
Ɇɟɬɨɞɢɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɪɚɫɱɟɬɟ ɩɥɨɳɚɞɢ ɫɜɟɬɨɜɵɯ 

ɩɪɨёɦɨɜ. ȼ ɫɥɭɱɚɟ ɛɨɤɨɜɨɝɨ ɨɫɜɟɳɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ: 
 ͳͲͲ 𝑆బ𝑆𝑛  =  𝑒𝑁𝐾ˊ𝑛బ𝑡బ𝑟భ  (5.1)                                              ,ˇˊܭ

 
ɝɞɟ: ܵ଴ - ɩɥɨɳɚɞɶ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ ɩɪɢ ɛɨɤɨɜɨɦ ɨɫɜɟɳɟɧɢɢ, ɦ2; 
       ܵ𝑛  - ɩɥɨɳɚɞɶ ɩɨɥɚ ɩɨɦɟɳɟɧɢɹ, ɦ2; 
       𝑒𝑁 – ɧɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɄȿɈ; 
 ;ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ – ˊܭ       
       ݊଴ – ɫɜɟɬɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɤɨɧ; 
       𝑡଴ - ɨɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɜɟɬɨɩɪɨɩɭɫɤɚɧɢɹ; 
       r1 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɜɵɲɟɧɢɟ ɄȿɈ ɩɪɢ ɛɨɤɨɜɨɦ 

ɨɫɜɟɳɟɧɢɢ, ɛɥɚɝɨɞɚɪɹ ɫɜɟɬɭ, ɨɬɪɚɠɟɧɧɨɦɭ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɦɟɳɟɧɢɹ ɢ 
ɩɨɞɫɬɢɥɚɸɳɟɝɨ ɫɥɨɹ, ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ ɡɞɚɧɢɸ; 

       Ʉɡɞ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɬɟɦɧɟɧɢɟ ɨɤɨɧ 
ɩɪɨɬɢɜɨɫɬɨɹɳɢɦɢ ɡɞɚɧɢɹɦɢ. 

Ɉɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɜɟɬɨɩɪɨɩɭɫɤɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ:  

 𝑡଴ = 𝑡ଵ𝑡ଶ𝑡ଷ𝑡ସ𝑡ହ,                                                  (5.2) 
 ˆˇˈ t1 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɜɟɬɨɩɪɨɩɭɫɤɚɧɢɹ; 
       t2 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɫɜɟɬɚ ɜ ɩɟɪɟɩɥɟɬɚɯ ɩɪɨɟɦɚ; 
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       t3 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɫɜɟɬɚ ɜ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɪɚɜɟɧ 1 ɩɪɢ 
ɛɨɤɨɜɨɦ ɨɫɜɟɳɟɧɢɢ; 

       t4 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɫɜɟɬɚ ɜ ɫɨɥɧɰɟɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ; 
       t5 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɫɜɟɬɚ ɜ ɡɚɳɢɬɧɨɣ ɫɟɬɤɟ, ɩɨɞ ɮɨɧɚɪɹɦɢ, 

ɪɚɜɟɧ 0,9. 
Ɍɚɤ ɤɚɤ ɫɜɟɬɨɜɵɦ ɩɪɨɟɦɨɦ ɛɭɞɟɬ ɨɤɧɨ ɫ ɞɜɨɣɧɵɦ ɫɬɟɤɥɨɦ, ɬɨ 
 𝑡ଵ = Ͳ,ͺ.                                                       (5.3) 
 
ɋɩɚɪɟɧɧɵɟ ɨɤɨɧɧɵɟ ɩɟɪɟɩɥɟɬɵ, ɩɨ ɬɚɛɥɢɰɟ ɨɡɧɚɱɚɸɬ, ɱɬɨ: 
 𝑡ଶ = Ͳ,͹.                                                       (5.4) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɫɜɟɬɚ ɜ ɪɟɝɭɥɢɪɭɟɦɵɯ ɠɚɥɸɡɢ ɪɚɜɟɧ:  
 𝑡ସ = ͳ.                                                         (5.5) 
 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɫɨɛɪɚɧɧɵɯ ɞɚɧɧɵɯ ɨɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɜɟɬɨɩɪɨɩɭɫɤɚɧɢɹ ɪɚɜɟɧ: 
 𝑡଴ = Ͳ,ͺ ∗ Ͳ,͹ ∗ ͳ ∗ ͳ ∗ Ͳ,ͻ = Ͳ,ͷͲͶ.                                 (5.6) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɞɥɹ ɨɮɢɫɨɜ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɜɟɬɨɩɪɨɩɭɫɤɧɵɦ 

ɦɚɬɟɪɢɚɥɨɦ, ɪɚɜɟɧ: 
ˊܭ  = ͳ,ʹ.                                                           (5.7) 
 
Ɉɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɩɨɦɟɳɟɧɢɹ ɤ ɝɥɭɛɢɧɟ ɪɚɜɧɨ: ݋ͳ = ଺ହ = ͳ,ʹ ~ ͳ.                                                   (5.8) 

 
Ɉɬɧɨɲɟɧɢɟ ɝɥɭɛɢɧɵ ɩɨɦɟɳɟɧɢɹ, ɤ ɪɚɡɧɨɫɬɢ ɜɵɫɨɬɵ ɜɟɪɯɧɟɝɨ ɤɪɚɹ ɨɤɧɚ 

ɢ ɜɵɫɨɬɵ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ: 
ʹ݋  = ହଶ,ହ−ଵ,ଶ = ͵,ͺ ~ Ͷ.                                              (5.9) 

 
ɋ ɩɨɦɨɳɶɸ ɧɚɣɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ɫɜɟɬɨɜɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɤɨɧ ɩɪɢ ɛɨɤɨɜɨɦ ɨɫɜɟɳɟɧɢɢ: 
 ݊଴ = ʹͳ.                                                    (5.10) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ r1, ɫ ɭɱɟɬɨɦ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɪɚɜɟɧ: 
 rଵ = ͹,͵.                                                    (5.11) 
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ȼɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɡɞɚɧɢɣ ɧɚɩɪɨɬɢɜ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɡɚɬɟɦɧɟɧɢɹ ɛɥɢɡɤɨ ɫɬɨɹɳɢɦɢ ɡɞɚɧɢɹɦɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ʙˊˇ = ͳ.                                                    (5.12) 
 
ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɄȿɈ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ˈ𝑁 =  𝑒ː ∗  ݉𝑁 ,                                              (5.13) 
 ˆˇˈ N – ɧɨɦɟɪ ɝɪɭɩɩɵ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɟɫɬɟɫɬɜɟɧɧɵɦ ɫɜɟɬɨɦ; 
       eɧ – ɡɧɚɱɟɧɢɟ ɄȿɈ; 
       mN – ɤɨɷɮɮɢɰɢɟɧɬ ɫɜɟɬɨɜɨɝɨ ɤɥɢɦɚɬɚ. 
Ⱥɥɦɚɬɵ ɨɬɧɨɫɢɬɫɹ ɤ ɱɟɬɜɟɪɬɨɣ ɝɪɭɩɩɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɟɫɬɟɫɬɜɟɧɧɵɦ 

ɫɜɟɬɨɦ, 
 ܰ = Ͷ.                                                      (5.14) 
 
ɋɜɟɬɨɜɵɟ ɩɪɨɟɦɵ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɜɨɫɬɨɤ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ: 
 ݉𝑁 = Ͳ,͸ͷ.                                                 (5.15) 
 
Ɂɧɚɱɟɧɢɟ ɄȿɈ, ɩɪɢ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ ɡɪɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ: 
 𝑒ː = ͳ,ʹ.                                                 (5.16) 
 
Ɍɟɩɟɪɶ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɧɨɪɦɢɪɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɄȿɈ: 
 ˈ𝑁 =  ͳ,ʹ ∗  Ͳ,͸ͷ =  Ͳ,͹ͺ.                                 (5.17) 
 
ɉɨɞɫɬɚɜɢɜ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɩɥɨɳɚɞɢ ɫɜɟɬɨɜɨɝɨ ɩɪɨёɦɚ, 

ɩɨɥɭɱɢɦ: ͳͲͲ 𝑆బଷ଴ =  ଴,଻଼∗ଵ,ଶ∗ଶଵ଴,ହ଴ସ∗଻,ଷ ∗ ͳ = ͷ,͵Ͷ.                               (5.19) 

 
ɂɡ ɩɨɥɭɱɟɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɧɚɣɞɟɦ ɩɥɨɳɚɞɶ ɫɜɟɬɨɜɨɝɨ ɩɪɨёɦɚ: 
 ܵ଴ =  ହ,ଷସ∗ଷ଴ଵ଴଴ = ͳ,͸ ሺˏଶሻ.                                  (5.20) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɞɨɫɬɚɬɨɱɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜɵɞɟɥɟɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ 

ɞɨɫɬɚɬɨɱɧɨ ɨɤɧɚ ɩɥɨɳɚɞɶɸ 1,6 ɦ2, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɦɧɚɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɞɨɫɬɚɬɨɱɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɬɚɤ ɤɚɤ ɩɥɨɳɚɞɶ ɟɝɨ ɨɤɧɚ 
ɫɨɫɬɚɜɥɹɟɬ 2ɦ2. 
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5.2 Ɋɚɫɱɟɬ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟщɟɧɢɹ 

 
Ɇɟɬɨɞ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɪɚɫɱɟɬɚ ɨɫɜɟɳёɧɧɨɫɬɢ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɨɛɳɢɦ ɨɫɜɟɳɟɧɢɟɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ. 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɭɱɢɬɵɜɚɟɬ ɫɜɟɬɨɜɵɟ ɩɨɬɨɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ 
ɫɜɟɬɢɥɶɧɢɤɨɜ ɢ ɨɬɪɚɠɟɧɧɵɟ ɨɬ ɫɬɟɧ, ɩɨɬɨɥɤɨɜ ɢ ɫɚɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

ɑɬɨɛɵ ɧɚɣɬɢ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɟɬɢɥɶɧɢɤɨɜ, ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ, ɜɵɱɢɫɥɹɟɦɵ ɩɨ ɮɨɪɦɭɥɟ: 

 𝐹 = ா∗𝐾∗𝑆∗𝑧𝑛 ,                                               (5.21) 

 
ɝɞɟ F – ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ, ɥɦ; 
      ȿ – ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ; 
      S – ɩɥɨɳɚɞɶ ɨɫɜɟɳɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ; 
      Z – ɨɬɧɨɲɟɧɢɟ ɫɪɟɞɧɟɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ɤ ɦɢɧɢɦɚɥɶɧɨɣ (Z = 1,02); 
      Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɦɟɧɶɲɟɧɢɟ ɫɜɟɬɨɜɨɝɨ 

ɩɨɬɨɤɚ ɥɚɦɩɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɚɝɪɹɡɧɟɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
(ɟɝɨ ɡɧɚɱɟɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɩɨɦɟɳɟɧɢɹ ɢ ɯɚɪɚɤɬɟɪɚ ɩɪɨɜɨɞɢɦɵɯ ɜ ɧɟɦ 
ɪɚɛɨɬ); 

      n – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, (ɜɵɪɚɠɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɫɜɟɬɨɜɨɝɨ 
ɩɨɬɨɤɚ, ɩɚɞɚɸɳɟɝɨ ɧɚ ɪɚɫɱɟɬɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɤ ɫɭɦɦɚɪɧɨɦɭ ɩɨɬɨɤɭ ɜɫɟɯ 
ɥɚɦɩ ɢ ɢɫɱɢɫɥɹɟɬɫɹ ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ; ɡɚɜɢɫɢɬ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɜɟɬɢɥɶɧɢɤɚ, 
ɪɚɡɦɟɪɨɜ ɩɨɦɟɳɟɧɢɹ, ɨɤɪɚɫɤɢ ɫɬɟɧ ɢ ɩɨɬɨɥɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɯ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɨɬɪɚɠɟɧɢɹ ɨɬ ɫɬɟɧ (Ɋɋ) ɢ ɩɨɬɨɥɤɚ (Ɋɉ)). 

Ɋɚɛɨɬɭ ɩɪɨɝɪɚɦɦɢɫɬɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɨɣ ɬɚɛɥɢɰɟɣ, ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ 
ɪɚɡɪɹɞɭ ɬɨɱɧɵɯ ɪɚɛɨɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɢɧɢɦɚɥɶɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɛɭɞɟɬ:  

 ʔ =  ͵ͲͲ, ሺˎˍሻ.                                         (5.22) 
 
ɂɧɞɟɤɫ ɩɨɦɟɳɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑖 = 𝑆ℎ∗ሺ஺+஻ሻ.                                                 (5.23) 

 
 Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ: 
 𝑖 = ଷ଴ଷ∗ሺ଺+ହሻ = Ͳ,ͻͳ.                                        (5.24) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɨɬɪɚɠɟɧɢɹ ɩɨɬɨɥɤɚ, ɫɬɟɧ ɢ ɩɨɥɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ: 

70%, 50%, 30%. 
ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ (n) ɩɨ ɬɚɛɥɢɰɟ (ɪɢɫɭɧɨɤ 5.1). 
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Ɋɢɫɭɧɨɤ 5.1 – Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ 
 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ, ɩɨɥɭɱɚɟɬɫɹ: 
 ݊ = Ͳ,ͷͳ.                                                    (5.25) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɞɥɹ ɫɜɟɬɨɞɢɨɞɧɵɯ ɥɚɦɩ ɜ ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɹɯ: 
ܭ  = ͳ.                                                       (5.26) 
 

Ɍɟɩɟɪɶ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ: 
 𝐹 =  ଷ଴଴∗ଵ∗ଷ଴∗ଵ,଴ଶ଴,ହଵ = ͳͺͲͲͲ ሺˎˏሻ.                             (5.27) 

 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɜɟɳɟɧɢɹ, ɜ ɨɮɢɫɟ ɭɫɬɚɧɨɜɥɟɧɵ ɫɜɟɬɨɞɢɨɞɧɵɟ ɥɚɦɩɵ ɋɌ-15 
ɜ ɤɨɥɢɱɟɫɬɜɟ 8 ɲɬɭɤ. ɋɜɟɬɨɜɨɣ ɩɨɬɨɤ ɤɚɠɞɨɣ ɥɚɦɩɵ ɪɚɜɟɧ Fɥ = 1 500 (ɥɦ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɞɚɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ: 
 𝐹 =  ܰ ∗ 𝐹ʚ = ͺ ∗ ͳͷͲͲ = ͳʹͲͲͲ ሺˎˏሻ.                         (5.28) 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ ɦɟɧɶɲɟ ɧɟɨɛɯɨɞɢɦɨɝɨ, ɱɬɨ 

ɭɤɚɡɵɜɚɟɬ ɨ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɥɹ 
ɤɨɦɮɨɪɬɧɨɣ ɪɚɛɨɬɵ ɜ ɜɵɞɟɥɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨɣ 
ɨɫɜɟɳɟɧɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ. 
Ɋɚɫɫɱɢɬɚɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɩɨ ɮɨɪɦɭɥɟ: 
 ܰ =  ா∗𝐾∗𝑆∗𝑧ிˎ ∗𝑛 ,                                               (5.29) 

 
ɝɞɟ N – ɱɢɫɥɨ ɥɚɦɩ; 
      F – ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ;  
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      Fɥ – ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɥɚɦɩɵ. 
ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ, ɩɨɥɭɱɚɟɦ: 
 ܰ =  ଵ଼଴଴଴ଵ ହ଴଴ = ͳʹ ሺ˛˕ሻ.                                        (5.30) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨɝɨ ɭɪɨɜɧɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɨɫɜɟɳɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɞɨ 12 ɲɬɭɤ. 
Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɨɫɜɟɳɟɧɢɹ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɜɟɬɨɞɢɨɞɧɵɟ 
ɫɜɟɬɢɥɶɧɢɤɢ ɬɢɩɚ «ɋɌ» ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬɭɤ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɜɟɬɢɥɶɧɢɤɨɜ 
ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɜɟɪɲɢɧɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. 

ȼɵɫɨɬɚ ɫɜɟɬɢɥɶɧɢɤɨɜ ɧɚɞ ɪɚɛɨɱɢɦ ɦɟɫɬɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ: 

 ℎ = 𝐻˒ − (𝐻˔˅ + 𝐻˓.˒.),                                      (5.31) 

 
ɝɞɟ 𝐻˔˅ – ɜɵɫɨɬɚ ɫɜɟɫɚ ɥɚɦɩ (𝐻˔˅ = 0 ɦ); 
      𝐻˓.˒. – ɪɚɫɫɬɨɹɧɢɟ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɞ ɩɨɥɨɦ (𝐻˓.˒. = ͳˏ); 

      𝐻˒ – ɜɵɫɨɬɚ ɩɨɬɨɥɤɨɜ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ, ɩɨɥɭɱɚɟɦ: 
 ℎ = ͵ − ሺͲ + ͳሻ = ʹ ሺˏሻ.                                    (5.32) 
 
ɇɟɨɛɯɨɞɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: ܮ =  𝜆 ∗ ℎ,                                                  (5.33) 
 
ɝɞɟ L – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ, (ɦ); 
      h – ɜɵɫɨɬɚ ɩɨɞɜɟɫɚ ɫɜɟɬɢɥɶɧɢɤɨɜ ɧɚɞ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ; 
      𝜆– ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɧɚɢɜɵɝɨɞɧɟɣɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ 

(𝜆 = ʹˏሻ. 
Ɍɨɝɞɚ ɩɨɥɭɱɚɟɬɫɹ: 
ܮ  =  ʹ ∗ ʹ = Ͷ, ሺˏሻ.                                        (5.34) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɫɜɟɬɢɥɶɧɢɤɚ: 
௕ܮ  = 𝜆 ∗ 𝐻˓.˒. = ʹ ∗ ͳ = ʹ, ሺˏሻ;                            (5.35) 

௔ܮ  = ௕ܮ ∗ ͳ,ͷ = ʹ ∗ ͳ,ͷ = ͵, ሺˏሻ,                         (5.36) 
 
ɝɞɟ ܮ௕ – ɦɟɧɶɲɚɹ ɫɬɨɪɨɧɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ; 
 .௔ – ɛɨɥɶɲɚɹ ɫɬɨɪɨɧɚܮ      
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Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɢ ɫɬɟɧɨɣ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ ɜ 
ɩɪɟɞɟɥɚɯ (0,3 … 0,5) ܮ௕,௔. 

Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ: 
 ݈௔ = Ͳ,Ͷ ∗ ௔ܮ = Ͳ,Ͷ ∗ ͵ = ͳ,ʹ, ሺˏሻ;                      (5.37) 
 ݈௕ = Ͳ,Ͷ ∗ ௕ܮ = Ͳ,Ͷ ∗ ʹ = Ͳ,ͺ, ሺˏሻ,                      (5.38) 

 
ɝɞɟ ݈௔ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɬɟɧɵ ɞɨ ɫɜɟɬɢɥɶɧɢɤɚ ɞɥɹ ɛɨɥɶɲɟɣ ɫɬɨɪɨɧɵ 

ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ; 
        ݈௕ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɬɟɧɵ ɞɨ ɫɜɟɬɢɥɶɧɢɤɚ ɞɥɹ ɦɟɧɶɲɟɣ ɫɬɨɪɨɧɵ 

ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. 
Ɍɟɩɟɪɶ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɫɯɟɦɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ ɩɨɦɟɳɟɧɢɹ 

(ɪɢɫɭɧɨɤ 2). 
 

 
 

Ɋɢɫɭɧɨɤ 5.4 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ. 
 

5.3 ɂɬɨɝɢ 

 
ɉɨ ɢɬɨɝɚɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɨɮɢɫɚ ɬɪɟɛɭɟɦɵɦ 

ɧɨɪɦɚɦ, ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɧɟɫɤɨɥɶɤɨ ɩɪɨɛɥɟɦ: 
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 ɷɪɝɨɧɨɦɢɤɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɪɨɜɧɹ 
ɤɨɦɮɨɪɬɚ ɩɪɨɜɟɞɟɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɪɟɦɟɧɢ ɡɚ ɩɟɪɫɨɧɚɥɶɧɵɦ 
ɤɨɦɩɶɸɬɟɪɨɦ; 

 ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɪɚɛɨɬɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɜɟɬɚ. 

 Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɩɪɨɛɥɟɦ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɜɧɟɫɬɢ ɫɥɟɞɭɸɳɢɟ 
ɢɡɦɟɧɟɧɢɹ: 

 ɨɛɟɫɩɟɱɢɬɶ ɷɪɝɨɧɨɦɢɤɭ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɩɪɟɞɨɫɬɚɜɢɜ 
ɫɨɬɪɭɞɧɢɤɭ ɪɟɝɭɥɢɪɭɟɦɨɟ ɤɪɟɫɥɨ ɢ ɛɨɥɟɟ ɩɪɨɫɬɨɪɧɭɸ ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɝɨ 
ɫɬɨɥɚ; 

 ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɚɬɨɱɧɭɸ ɨɫɜɟɳɟɧɧɨɫɬɶ ɨɮɢɫɚ, ɩɭɬɟɦ ɭɜɟɥɢɱɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɢɫɬɨɱɧɢɤɨɜ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɫɜɟɬɚ ɩɨ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɦ ɪɚɫɱёɬɚɦ. 
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Ɂɚɤɥɸɱɟɧɢɟ 

 
ȼɨ ɜɪɟɦɹ ɪɟɚɥɢɡɚɰɢɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 
 ɥɨɤɚɥɢɡɨɜɚɧɵ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɪɨɛɥɟɦɵ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ; 
 ɩɪɟɞɥɨɠɟɧɵ ɩɭɬɢ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ, ɩɭɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɹ, 

ɹɜɥɹɸɳɟɝɨɫɹ ɭɧɢɤɚɥɶɧɨɣ ɬɨɱɤɨɣ ɞɨɫɬɭɩɚ ɤ ɪɚɡɥɢɱɧɵɦ ɋɍȻȾ; 
 ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɪɵɧɤɚ ɧɚ ɧɚɥɢɱɢɟ ɚɧɚɥɨɝɢɱɧɵɯ ɝɨɬɨɜɵɯ ɪɟɲɟɧɢɣ ɢ 

ɜɵɩɨɥɧɟɧɨ ɫɪɚɜɧɟɧɢɟ; 
 ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 
 ɨɩɢɫɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɚɪɯɢɬɟɤɬɭɪɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; 
 ɜɵɛɪɚɧɵ ɬɟɯɧɨɥɨɝɢɢ, ɚɪɯɢɬɟɤɬɭɪɚ ɢ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ; 
 ɫɨɡɞɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɢ ɟɝɨ ɩɪɨɬɨɬɢɩ; 
 ɜɵɩɨɥɧɟɧɚ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ; 
 ɩɪɨɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ 

ɩɪɨɞɭɤɬɚ; 
 ɪɚɫɫɱɢɬɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɛɨɱɟɦɭ ɦɟɫɬɭ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɢ ɩɪɟɞɥɨɠɟɧɵ ɦɟɪɵ ɩɨ ɢɯ ɭɥɭɱɲɟɧɢɸ. 
ɂɬɨɝɨɦ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɚɥɨ ɩɪɢɥɨɠɟɧɢɟ, ɰɟɥɶ 

ɤɨɬɨɪɨɝɨ ɭɩɪɨɫɬɢɬɶ ɪɚɛɨɬɭ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɋɍȻȾ ɢ ɫɞɟɥɚɬɶ ɷɬɨɬ 
ɩɪɨɰɟɫɫ ɛɨɥɟɟ ɩɪɨɞɭɤɬɢɜɧɵɦ. Ⱦɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɢɦɟɟɬ ɤɥɚɫɫɢɱɟɫɤɢɣ ɦɚɤɟɬ 
ɢɧɬɟɪɮɟɣɫɚ, ɱɬɨ ɩɨɦɨɠɟɬ ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɛɵɫɬɪɟɟ ɨɫɜɨɢɬɶɫɹ. 
Ɍɚɤ ɠɟ, ɨɧɨ ɢɦɟɟɬ ɧɟɤɨɬɨɪɵɟ ɭɧɢɤɚɥɶɧɵɟ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɩɨɦɨɝɭɬ 
ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɜɵɩɨɥɧɹɬɶ ɩɨɜɫɟɞɧɟɜɧɵɟ ɡɚɞɚɱɢ ɩɪɨɞɭɤɬɢɜɧɟɟ. 

ɉɨɥɭɱɢɜɲɟɟɫɹ ɩɪɢɥɨɠɟɧɢɟ ɡɚɧɢɦɚɟɬ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɹɧɧɨɣ 
ɩɚɦɹɬɢ ɭɫɬɪɨɣɫɬɜɚ, ɡɚ ɫɱɟɬ ɢɡɛɚɜɥɟɧɢɹ ɨɬ ɦɧɨɠɟɫɬɜɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
ɩɪɢɥɨɠɟɧɢɣ ɢ ɨɫɜɨɛɨɠɞɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɦɟɫɬɨ ɜ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ. 
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Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 
 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ (ɉɉ): «DbUniTool». 
ɐɟɥɶ ɪɚɡɪɚɛɨɬɤɢ ɉɈ 
ɐɟɥɶɸ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɪɢɥɨɠɟɧɢɹ ɫ ɟɞɢɧɵɦ 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ ɞɨɫɬɭɩɚ ɤ ɪɚɡɥɢɱɧɵɦ ɋɍȻȾ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 
ɨɛɥɚɞɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶɸ ɭɞɨɛɧɨɝɨ ɫɨɡɞɚɧɢɹ ɢ ɱɬɟɧɢɹ ɡɚɩɪɨɫɨɜ ɤ ɋɍȻȾ ɫ 
ɩɨɞɞɟɪɠɤɨɣ ɩɨɞɫɜɟɬɤɢ ɫɢɧɬɚɤɫɢɫɚ, ɩɨɢɫɤɚ ɢ ɧɭɦɟɪɚɰɢɢ ɫɬɪɨɤ; 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶɸ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɚ ɢɥɢ ɡɚɩɪɨɫɨɜ ɢ ɩɪɨɫɦɨɬɪɚ 
ɪɟɡɭɥɶɬɚɬɨɜ ɤɚɠɞɨɝɨ ɡɚɩɪɨɫɚ. 

ɂɞɟɨɥɨɝɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
Ⱦɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɜɵɲɟɧɢɸ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɛɚɡ ɞɚɧɧɵɯ ɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ. Ɍɚɤ 
ɠɟ, ɡɚ ɫɱɟɬ ɭɧɢɮɢɤɚɰɢɢ ɪɚɛɨɱɟɝɨ ɢɧɬɟɪɮɟɣɫɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ 
ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɲɢɛɨɤ ɜ ɪɚɛɨɱɟɦ ɩɪɨɰɟɫɫɟ. 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɬɟɯɧɨɥɨɝɢɹ ɫɨɡɞɚɧɢɹ ɉɈ 
 JVM – ɜɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ ɢɫɩɨɥɧɟɧɢɹ ɤɨɞɚ; 
 Kotlin – ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɢɦɟɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɭɫɤɚɬɶɫɹ 

ɧɚ JVM; 
 JavaFX – ɮɪɟɣɦɜɨɪɤ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɢɧɬɟɪɮɟɣɫɨɜ; 
 TornadoFX – ɛɢɛɥɢɨɬɟɤɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɦɢɧɢɮɢɰɢɪɨɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ 

ɧɚɩɢɫɚɧɧɨɝɨ ɤɨɞɜ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ; 
 JavaRx – ɛɢɛɥɢɨɬɟɤɚ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɚɹ API ɪɟɚɤɬɢɜɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 
ȼɵɛɨɪ ɦɨɞɟɥɢ ɉɈ. Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɪɚɧɧɨɣ ɦɨɞɟɥɢ 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɤɚɫɤɚɞɧɚɹ ɦɨɞɟɥɶ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ. 
Ʉɚɫɤɚɞɧɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 

ɧɚɩɨɦɢɧɚɟɬ ɫɨɛɨɣ ɩɨɬɨɤ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɯɨɞɹɳɢɣ ɮɚɡɵ ɫɛɨɪɚ ɢ ɚɧɚɥɢɡɚ 
ɬɪɟɛɨɜɚɧɢɣ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɟɲɟɧɢɹ, ɪɟɚɥɢɡɚɰɢɢ, ɬɟɫɬɢɪɨɜɚɧɢɹ, ɜɧɟɞɪɟɧɢɹ ɢ 
ɩɨɞɞɟɪɠɤɢ. 

ɉɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɩɨɪɹɞɨɱɟɧɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɟɡɚɜɢɫɢɦɵɯ ɲɚɝɨɜ. Ɇɨɞɟɥɶ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ, ɱɬɨ 
ɤɚɠɞɵɣ ɩɨɫɥɟɞɭɸɳɢɣ ɲɚɝ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɡɚɜɟɪɲɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɟɞɵɞɭɳɟɝɨ ɲɚɝɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɡɚɜɟɪɲɟɧɢɹ ɲɚɝɨɜ ɮɨɪɦɢɪɭɸɬɫɹ 
ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɪɨɞɭɤɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ 
ɲɚɝɚɯ.  
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Ɋɢɫɭɧɨɤ Ⱥ.1 – Ʉɚɫɤɚɞɧɚɹ ɦɨɞɟɥɶ 
 

ȼɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ ɩɨɫɬɪɨɟɧɢɹ ɉɉ 
ȼ ɞɚɧɧɨɦ ɩɪɢɥɨɠɟɧɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɨɞɧɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ 

ɚɪɯɢɬɟɤɬɭɪɚ ɉɉ, ɬɚɤ ɤɚɤ ɧɚɫɬɪɨɣɤɢ ɩɪɢɥɨɠɟɧɢɹ ɛɭɞɭɬ ɨɬɧɨɫɢɬɶɫɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɤ ɤɚɠɞɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ.  Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɪɚɦɤɚɯ 
ɨɞɧɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɞɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɛɭɞɟɬ ɩɪɢɧɚɞɥɟɠɚɬɶ ɤ 
ɨɞɧɨɣ ɨɛɳɟɣ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ. 

ȼɵɛɨɪ ɦɟɬɨɞɚ ɪɚɡɪɚɛɨɬɤɢ ɉɉ 
ɋɬɟɩɟɧɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ «ɧɟɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦ», ɬɚɤ ɤɚɤ ɨɧɨ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɟ ɞɥɹ ɞɚɧɧɨɝɨ 
ɫɥɭɱɚɹ, ɤɨɝɞɚ ɪɚɡɪɚɛɨɬɤɨɣ ɉɈ ɡɚɧɢɦɚɟɬɫɹ ɨɱɟɧɶ ɨɝɪɚɧɢɱɟɧɧɵɣ ɤɪɭɝ ɥɢɰ. 

Ɉɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɩɨɞɯɨɞ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɩɪɨɝɪɚɦɦɧɵɯ 
ɩɪɨɞɭɤɬɨɜ ɨɫɧɨɜɚɧ ɧɚ ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɰɢɩɚɯ: 

 ɜɵɞɟɥɟɧɢɟ ɤɥɚɫɫɨɜ ɨɛɴɟɤɬɨɜ; 
 ɭɫɬɚɧɨɜɥɟɧɢɟ ɯɚɪɚɤɬɟɪɧɵɯ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɨɜ ɢ ɦɟɬɨɞɨɜ ɢɯ ɨɛɪɚɛɨɬɤɢ; 
 ɫɨɡɞɚɧɢɟ ɢɟɪɚɪɯɢɢ ɤɥɚɫɫɨɜ, ɧɚɫɥɟɞɨɜɚɧɢɢ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɨɜ ɢ ɦɟɬɨɞɨɜ 

ɢɯ ɨɛɪɚɛɨɬɤɢ. 
Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɛɴɟɞɢɧɹɟɬ ɤɚɤ ɞɚɧɧɵɟ, ɬɚɤ ɢ ɩɪɨɝɪɚɦɦɭ ɨɛɪɚɛɨɬɤɢ ɷɬɢɯ 

ɞɚɧɧɵɯ ɢ ɨɬɧɨɫɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɤɥɚɫɫɭ. ɋ ɩɨɦɨɳɶɸ ɤɥɚɫɫɚ ɨɞɢɧ ɢ ɬɨɬ 
ɠɟ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɧɟɦɭ ɪɚɡɥɢɱɧɵɯ 
ɨɛɴɟɤɬɨɜ. 

ɉɨɫɬɪɨɟɧɢɟ ɨɛɳɟɣ ɦɨɞɟɥɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 
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Ɋɢɫɭɧɨɤ Ⱥ.2 – Ɇɨɞɟɥɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɨɫɧɨɜɟ ɞɢɚɝɪɚɦɦɵ 
ɞɟɹɬɟɥɶɧɨɫɬɢ 

 

ȼɵɛɨɪ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜɵɛɪɚɧɵ Kotlin – 

ɫɬɚɬɢɱɟɫɤɢ ɬɢɩɢɡɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɢɣ ɩɨɜɟɪɯ 
JVM. 

ɉɪɟɞɩɨɥɚɝɚɟɦɚɹ ɚɭɞɢɬɨɪɢɹ 
ɐɟɥɟɜɚɹ ɚɭɞɢɬɨɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ – ɚɞɦɢɧɢɫɬɪɚɬɨɪɵ ɛɚɡ 

ɞɚɧɧɵɯ ɢ ɪɚɡɪɚɛɨɬɱɢɤɢ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɚ ɬɚɤ ɠɟ ɞɪɭɝɢɟ ɥɸɞɢ, 
ɤɨɬɨɪɵɦ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɋɍȻȾ ɢ ɜɵɩɨɥɧɹɬɶ ɡɚɩɪɨɫɵ. 

Ɉɛɳɢɣ ɨɛɴɟɦ ɉɉ, Ɇɛ  
ɉɪɟɞɩɨɥɨɠɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ – 10 Ɇɛ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
Ɉɫɧɨɜɧɨɣ ɞɢɚɩɚɡɨɧ ɪɚɡɪɟɲɟɧɢɹ ɦɨɧɢɬɨɪɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɛɭɞɟɬ 

ɩɪɨɫɦɚɬɪɢɜɚɬɶɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ: 
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 ɇɚɢɛɨɥɟɟ ɭɞɨɛɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɉɉ ɛɭɞɟɬ ɧɚ ɷɤɪɚɧɚɯ ɫ 

ɪɚɡɪɟɲɟɧɢɟɦ ɨɬ 1600ɯ900 ɞɨ 3840ɯ2160 ɞɸɣɦɨɜ. 
Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɦɨɧɢɬɨɪɚ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɩɪɨɫɦɚɬɪɢɜɚɬɶɫɹ 

ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ: 1366ɯ768 ɞɸɣɦɚ. 
Ɉɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, ɧɚ ɤɨɬɨɪɵɯ ɪɚɛɨɬɚɟɬ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ: 
ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨ ɧɚ ɜɫɟɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚ, ɞɥɹ 

ɤɨɬɨɪɵɯ ɫɭɳɟɫɬɜɭɟɬ ɩɨɞɞɟɪɠɤɚ JVM. 
 Ɇɢɧɢɦɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɫɨɧɚɥɶɧɨɦɭ ɤɨɦɩɶɸɬɟɪɭ: 
 CPU Intel Celeron; 
 ɈɁɍ 4 Ƚɛ; 
 HDD 500 Ƚɛ ɢɥɢ SSD 32 Ƚɛ; 
 ȼɫɬɪɨɟɧɧɚɹ ɜɢɞɟɨɤɚɪɬɚ. 
Ɉɛɟɫɩɟɱɟɧɢɟ ɡɚɳɢɳɟɧɧɨɫɬɢ ɩɪɨɝɪɚɦɦɨɝɨ ɩɪɨɞɭɤɬɚ. 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɨɛɟɫɩɟɱɧɢɜɚɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ 

ɯɪɚɧɢɦɵɯ ɞɚɧɧɵɯ. 
Ɍɟɫɬɢɪɨɜɚɧɢɟ ɢ ɨɬɥɚɞɤɚ ɩɪɨɝɪɚɦɦɨɝɨ ɩɪɨɞɭɤɬɚ 
Ɍɟɫɬɢɪɨɜɚɧɢɟ ɢ ɨɬɥɚɞɤɚ ɩɪɨɞɭɤɬɚ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɢɡɧɚɱɚɥɶɧɨ ɜ 

ɯɨɞɟ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ ɢ ɞɚɥɟɟ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɟɝɨ ɪɚɡɪɚɛɨɬɤɢ. ȼ 
ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɱɚɫɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

ɋɩɟɰɢɮɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
 ɍɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɉɉ. ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɞɨɥɠɟɧ ɝɚɪɚɧɬɢɪɨɜɚɬɶ 

ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɟɞɢɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢ ɩɨɜɟɞɟɧɢɟ ɞɥɹ ɜɫɟɯ ɞɨɫɬɭɩɧɵɯ ɋɍȻȾ. 
 ɉɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɉɉ. ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɛɭɞɟɬ 

ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɩɨɥɧɨɰɟɧɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɭɩɪɚɜɥɟɧɢɹ ɬɨɣ ɢɥɢ ɢɧɨɣ ɋɍȻȾ ɧɟ 
ɜɜɨɞɹ ɧɢɤɚɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ ɫɨ ɫɜɨɟɣ ɫɬɨɪɨɧɵ. 

 ɐɟɥɨɫɬɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɛɭɞɟɬ 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɫɨɜɟɪɲɟɧɧɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɛɟɡ ɬɪɟɛɨɜɚɧɢɣ 
ɤ ɭɫɬɚɧɨɜɤɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ.  

Ⱦɢɡɚɣɧ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ (ɷɫɬɟɬɢɤɚ, ɫɬɢɥɶ, ɰɜɟɬɨɜɨɟ ɪɟɲɟɧɢɟ) 
Ɉɮɨɪɦɥɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɛɭɞɟɬ ɩɪɨɫɬɵɦ ɢ ɢɧɫɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɦ. 

Ʉɨɥɢɱɟɫɬɜɨ ɰɜɟɬɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɧɵɦ, ɱɬɨɛɵ ɰɜɟɬɨɜɨɟ ɜɨɫɩɪɢɹɬɢɟ 
ɛɵɥɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɟɧɧɨ.  

 Ɋɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɮɟɣɫɚ 
ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢɧɬɟɪɮɟɣɫɚ ɞɨɥɠɟɧ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɛɥɨɤ ɫ ɧɚɜɢɝɚɰɢɟɣ, ɚ 

ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɨɤɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɪɚɛɨɬɵ 
ɩɨɥɶɡɨɜɚɬɟɥɹ.  

ȼ ɨɫɧɨɜɧɨɣ ɱɚɫɬɶ ɞɨɥɠɧɵ ɨɬɨɛɪɚɠɚɬɶɫɹ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ 
ɫɨɟɞɢɧɟɧɢɹɦɢ ɢ ɡɚɩɪɨɫɚɦɢ ɤ ɋɍȻȾ. 
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Эɪɝɨɧɨɦɢɤɚ (ɞɪɭɠɟɫɬɜɟɧɧɨɫɬɶ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ ɬ.ɞ.) 
ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɞɨɥɠɟɧ ɛɵɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɫɬɵɦ ɢ 

ɭɞɨɛɧɵɦ. ɇɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɟɪɟɝɪɭɠɟɧɧɨɫɬɢ ɜ ɦɟɧɸ ɜɵɛɨɪɚ ɞɟɣɫɬɜɢɣ, ɚ ɬɚɤɠɟ 
ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɫɬɨ ɢ ɩɨɧɹɬɧɨ ɫɨɫɬɚɜɥɟɧɵ ɧɚɫɬɪɚɢɜɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ. Эɬɨ 
ɨɛɟɫɩɟɱɢɬ ɩɨɡɢɬɢɜɧɵɣ ɧɚɫɬɪɨɣ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɥɨɠɟɧɢɹ, 
ɬ.ɤ. ɧɟ ɛɭɞɟɬ ɜɨɡɧɢɤɚɬɶ ɪɚɡɞɪɚɠɟɧɨɫɬɢ ɨɬ ɬɨɝɨ, ɱɬɨ ɧɟ ɭɞɚɟɬɫɹ ɩɪɚɜɢɥɶɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤɨɣ-ɥɢɛɨ ɩɭɧɤɬ ɩɪɢɥɨɠɟɧɢɹ.  
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ɉɪɢɥɨɠɟɧɢɟ Ȼ 

(ɨɛɹɡɚɬɟɥɶɧɨɟ) 
 

Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ 
 
StartWorkWindow.kt 
package start 
 
class StartWorkWindow : App(WorkWindow::class) { 
    override fun start(stage: Stage) { 
        stage.title = "DbUniToll" 
        stage.icons += Image(resources["/images/main.png"]) 
        stage.isMaximized = true 
        super.start(stage) 
    } 
} 

WorkWindow.kt 
package view 
class WorkWindow : View("DbUniTool") { 
    override val root: BorderPane by fxml() 
    private val menu = find(WorkMenu::class) 
    private val navigation = find(NavigationPane::class) 
    private val work = find(WorkPaneLayout::class) 
    private val leftPane: AnchorPane by fxid() 
    private val centerPane: AnchorPane by fxid() 
    private val bottomPane: AnchorPane by fxid() 
    private val rightPane: AnchorPane by fxid() 
    init { 
        root.top = menu.root 
        leftPane.add(navigation) 
        AnchorPane.setTopAnchor(navigation.root, 0.0) 
        AnchorPane.setBottomAnchor(navigation.root, 0.0) 
        AnchorPane.setLeftAnchor(navigation.root, 0.0) 
        AnchorPane.setRightAnchor(navigation.root, 0.0) 
        centerPane.add(work) 
        AnchorPane.setTopAnchor(work.root, 0.0) 
        AnchorPane.setBottomAnchor(work.root, 0.0) 
        AnchorPane.setLeftAnchor(work.root, 0.0) 
        AnchorPane.setRightAnchor(work.root, 0.0) 
        loadFont(resources["/fonts/Roboto-Light.ttf"], 18) 
    } 
} 

WorkMenu.kt 
package view.components 
 
class WorkMenu : Fragment("DbUniTool") { 
    override val root = menubar { 
        menu("File") { 
            item("Save", "Shortcut+S"){ 
                onAction = EventHandler { 
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                    saveFile() 
                } 
            } 
            item("Load", "Shortcut+L") { 
                onAction = EventHandler { 
                    loadFile() 
                } 
            } 
            separator() 
            item("Help", "Shortcut+H"){ 
                onAction = EventHandler { 
                    showHelp() 
                } 
            } 
        } 
        menu("Edit") { 
            item("Preference"){ 
                onAction = EventHandler { 
                    openSettings() 
                } 
            } 
            item("New SQL pane") { 
                onAction = EventHandler { 
                    ContextManager.newContext() 
                } 
            } 
        } 
    } 
 
    private fun loadFile() { 
        val fileChooser = FileChooser() 
        val file = fileChooser.showOpenDialog(currentWindow) 
        if (file != null) { 
            ContextManager.newContext(file.name, file.readText()) 
        } 
    } 
} 

NavigationPane.kt 
package view.components.navigation 
 
class NavigationPane : Fragment("DbUniTool") { 
    override val root: AnchorPane by fxml() 
    private val toolbar = find(NavigationToolbar::class) 
    private val tree = find(NavigationTree::class) 
    private val toolbarPane: AnchorPane by fxid() 
    private val treePane: AnchorPane by fxid() 
 
    init { 
        toolbarPane.add(toolbar) 
        AnchorPane.setTopAnchor(toolbar.root, 0.0) 
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        AnchorPane.setBottomAnchor(toolbar.root, 0.0) 
        AnchorPane.setLeftAnchor(toolbar.root, 0.0) 
        AnchorPane.setRightAnchor(toolbar.root, 0.0) 
        treePane.add(tree) 
        AnchorPane.setTopAnchor(tree.root, 0.0) 
        AnchorPane.setBottomAnchor(tree.root, 0.0) 
        AnchorPane.setLeftAnchor(tree.root, 0.0) 
        AnchorPane.setRightAnchor(tree.root, 0.0) 
 
        toolbar.removeEvent.subscribe { 
            val info = tree.getSelected() ?: return@subscribe 
            ConnectionManager.removeConnection(info) 
        } 
    } 
} 

NavigationToolbar.kt 
package view.components.navigation 
 
class NavigationToolbar : Fragment("DbUniTool") { 
    override val root: AnchorPane by fxml() 
    private val newConnection = find<NewConnection>() 
    private val add: Label by fxid() 
    private val remove: Label by fxid() 
 
    val removeEvent = PublishSubject.create<Nothing>() 
    init { 
        root.addClass("navigationToolbar") 
        add.onMouseClicked = EventHandler { startCreateNewConnection() } 
 
        remove.onMouseClicked = EventHandler { startRemoveConnection() } 
    } 
 
    private fun startRemoveConnection() { 
        removeEvent.onNext(null) 
    } 
 
    private fun startCreateNewConnection() { 
        newConnection.openModal() 
    } 
} 

NavigationTree.kt 
package view.components.navigation 
 
class NavigationTree : Fragment("DbUniTool") { 
    override val root: AnchorPane by fxml() 
    val tree = 
        treeview<Any> { 
            addClass("navigationTree") 
            addClass("noFocus") 
            root = TreeItem("") 
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            isShowRoot = false 
            cellFormat { 
                graphic = when (it) { 
                    is DbType -> ImageView(Image(it.image().toString(), 30.0, 30.0, true, true)) 
                    is Connection -> DatabaseImage(it).root 
                    else -> null 
                } 
                text = when (it) { 
                    is String -> it 
                    is Connection -> it.info.connectionName 
                    is DbType -> it.title 
                    else -> it.toString() 
                } 
            } 
        } 
 
    init { 
        root.add(tree) 
        AnchorPane.setTopAnchor(tree, 10.0) 
        AnchorPane.setRightAnchor(tree, 0.0) 
        AnchorPane.setBottomAnchor(tree, 0.0) 
        AnchorPane.setLeftAnchor(tree, 0.0) 
        ConnectionManager.connections.subscribe { connections -> 
            val c = connections.groupBy { it.info.dbType } 
            tree.populate { parent -> 
                when { 
                    parent == tree.root -> c.keys 
                    parent.value is DbType -> c[parent.value as DbType] 
                    else -> null 
                } 
            } 
        } 
 
    } 
    fun getSelected(): ConnectionInfo? { 
        val res = tree.selectedValue 
        return if (res is Connection) res.info else null 
    } 
} 

DatabaseImage.kt 
package view.components.navigation 
 
class DatabaseImage(connectionInfo: Connection) : 
Fragment(connectionInfo.info.connectionName) { 
    private val tick = ImageView(Image(resources["/images/tick.png"])) 
    override val root = stackpane { 
        add(ImageView(Image(resources["/images/database.png"]))) 
        StackPane.setAlignment(tick, Pos.BOTTOM_RIGHT) 
        add(tick) 
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        connectionInfo.isConnected.subscribe { 
            if (it) { 
                tick.show() 
            } else { 
                tick.hide() 
            } 
        } 
    } 
}  

NewConnection.kt 
package view.components.new_connection 

 
class NewConnection : View("New connection") { 
    override val root: AnchorPane by fxml() 
    private val dbmsList = find(DBMSList::class) 
    private var connectionProperties: ConnectionProperties? = null 
 
    init { 
        dbmsList.onDbmsSelected.subscribe { t -> toConnectionProperties(t) } 
    } 
 
    private fun toConnectionProperties(type: DbType) { 
        root.children.remove(dbmsList.root) 
        connectionProperties = find(ConnectionProperties::class, Pair("dbType", type)) 
 
        if (connectionProperties == null) { 
            close() 
            return 
        } 
 
        initializeConnectionProperties(connectionProperties!!) 
    } 
 
    private fun initializeConnectionProperties(propertiesElement: ConnectionProperties) { 
        root.add(propertiesElement) 
        propertiesElement.onBack.subscribe { 
            toDbmsList() 
        } 
        propertiesElement.connectionInfo.subscribe { info -> 
            ConnectionManager.addConnection(info) 
        } 
    } 
 
    override fun onBeforeShow() { 
        toDbmsList() 
    } 
 
    private fun toDbmsList() { 
        if (connectionProperties != null) { 
            root.children.remove(connectionProperties!!.root) 
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        } 
 
        if (!root.children.contains(dbmsList.root)) { 
            root.add(dbmsList) 
        } 
    } 
} 

DBMSList.kt 
package view.components.new_connection 
 
 
class DBMSList : Fragment("New connection") { 
    override val root: AnchorPane by fxml() 
    private val closeBtn: Button by fxid() 
    private val nextBtn: Button by fxid() 
    private val list: ListView<DbType> by fxid() 
    val onDbmsSelected: PublishSubject<DbType> = PublishSubject.create() 
 
    init { 
        closeBtn.onMouseClicked = EventHandler { close() } 
        nextBtn.onMouseClicked = EventHandler { selectDBMS() } 
        with(list) { 
            addClass("noFocus") 
            cellFormat { 
                text = it.title 

 

                val img = it::class.java.getResource("/images/${it.dbName}.png") 
                graphic = 
                    if (img == null) { 
                        ImageView(Image(resources["/images/folder.png"])) 
                    } else { 
                        ImageView(Image(img.toString(), 30.0, 30.0, true, true)) 
                    } 
            } 
            this.items = FXCollections.observableArrayList(allDbType) 
            this.onDoubleClick { 
                selectDBMS() 
            } 
        } 
    } 
 
    private fun selectDBMS() { 
        if (list.selectedItem == null) { 
            return 
        } 
        onDbmsSelected.onNext(list.selectedItem) 
    } 
 
} 

ConnectionProperties.kt 
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package view.components.new_connection 
class ConnectionProperties : Fragment("New connection") { 
    override val root: AnchorPane by fxml() 
    private val dbType: DbType by param(EMPTY_TYPE) 
    private val connectionName: TextField by fxid() 
    private val host: TextField by fxid() 
    private val port: TextField by fxid() 
    private val dbName: TextField by fxid() 
    private val userName: TextField by fxid() 
    private val password: PasswordField by fxid() 
    private val backBtn: Button by fxid() 
    private val okBtn: Button by fxid() 
 
    private val context = ValidationContext() 
 
    val connectionInfo: PublishSubject<ConnectionInfo> = PublishSubject.create() 
    val onBack: PublishSubject<Void> = PublishSubject.create() 
 
    init { 
        initializeValidators() 
        okBtn.onMouseClicked = EventHandler { createInfo() } 
        backBtn.onMouseClicked = EventHandler { onBack.onNext(null) } 

Пɪɨɞɨлɠɟɧиɟ ɩɪилɨɠɟɧия Ȼ 

        port.text = dbType.defaultPort.toString() 
    } 
 
    private fun createInfo() { 
        if (!context.validate()) { 
            return 
        } 
        val newCon = ConnectionInfo( 
            connectionName.text, 
            host.text, 
            port.text, 
            dbName.text, 
            userName.text, 
            password.text, 
            dbType 
        ) 
        connectionInfo.onNext(newCon) 
 
        close() 
    } 
 
    private fun initializeValidators() { 
        context.addValidator(connectionName, connectionName.textProperty()) { 
            if (ConnectionManager.validateConnectionName(it)) { 
                null 
            } else { 
                error("Incorrect contextName")’ 
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            } 
        } 
 
        context.addRequireValidator(host) 
        context.addRequireValidator(dbName) 
        context.addRequireValidator(userName) 
        context.addRequireValidator(password) 
 
        context.addNumberValidator(port) 
    } 
 
} 

WorkPaneLayout.kt 
package view.components.work_pane 
 
class WorkPaneLayout : View("WorkPane") { 
    override val root: AnchorPane by fxml() 
    private val workPane: TabPane by fxid() 
 
    init { 
        workPane.tabClosingPolicy = TabPane.TabClosingPolicy.ALL_TABS 
        ContextManager.contexts.subscribe { contexts -> 
            updateTabs(contexts) 
        } 
    } 
 
    private fun updateTabs(contexts: List<WorkContext>) { 
        for (context in contexts) { 
            if (unknownContext(context)) { 
                addNewTab(context) 
            } 
        } 
    } 
 
    private fun addNewTab(context: WorkContext) { 
        workPane.tab(context.contextName) { 
            val sqlEditor = SqlPanel(context) 
            add(sqlEditor.root) 
            onCloseRequest = EventHandler { sqlEditor.closeRequest() } 
        } 
    } 
 
    private fun unknownContext(context: WorkContext) = 
        workPane.tabs.filtered { t -> t.text == context.contextName }.isEmpty() 
} 

SqlPanel.kt 
package view.components.work_pane 
 
class SqlPanel(private val context: WorkContext) : Fragment(context.contextName) { 
    override val root: AnchorPane by fxml() 
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    private val codePane: AnchorPane by fxid() 
ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
    private val codeArea: CodeArea = CodeArea() 
 
    private val conSelect: ComboBox<String> by fxid() 
    private val run: Label by fxid() 
    private val save: Label by fxid() 
    private val open: Label by fxid() 
 
    private val outContainer: AnchorPane by fxid() 
    private val out: OutPane = find(OutPane::class, Pair("source", context.results)) 
 
    init { 
        outContainer.add(out) 

Пɪɨɞɨлɠɟɧиɟ ɩɪилɨɠɟɧия Ȼ 

        codeArea.paragraphGraphicFactory = LineNumberFactory.get(codeArea) 
        codeArea 
            .multiPlainChanges() 
            .successionEnds(Duration.ofMillis(150)) 
            .subscribe { codeArea.setStyleSpans(0, computeHighlighting(codeArea.text)) } 
 
        codeArea.addEventHandler(KEY_PRESSED) { 
            if (it.code == KeyCode.ENTER && it.isControlDown) { 
                executeSelected() 
            } 
        } 
        codeArea.appendText(context.sql) 
        codeArea.textProperty().onChange { context.sql = it ?: "" } 
        codePane.add(codeArea) 
 
        open.onMouseClicked = EventHandler { loadFile() } 
        run.onMouseClicked = EventHandler { executeSelected() } 
        save.onMouseClicked = EventHandler { context.save() } 
 
        AnchorPane.setTopAnchor(codeArea, 0.0) 
        AnchorPane.setBottomAnchor(codeArea, 0.0) 
        AnchorPane.setLeftAnchor(codeArea, 0.0) 
        AnchorPane.setRightAnchor(codeArea, 0.0) 
 
        ConnectionManager.connections.subscribe { t -> updateConnectionsList(t) } 
        conSelect.valueProperty().onChange { context.connection = it ?: "" } 
    } 
 
    private fun updateConnectionsList(t: List<Connection>) { 
        with(conSelect) { 
            items.clear() 
            items.addAll(t.map { it.info.connectionName }) 
            if (items.contains(context.connection)) { 
                value = context.connection 
            } else if (items.size > 0) { 
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                value = items[0] 
                context.connection = items[0] 
            } 
        } 
    } 
 
    private fun executeSelected() { 
        var code = codeArea.selectedText 
        code = when { 
            code.isNullOrEmpty() -> codeArea.text 
            else -> code 
} 
 
        code = code.replace(Regex("--[^\n]*" + "|" + "/\\*(.|\\R)*?\\*/"), "") 
 
        QueryManager.executeQuery(context, code) 
    } 
    fun closeRequest() { 
        alert(Alert.AlertType.WARNING, 
            "Close request", 
            "Save content in ${context.contextName} ?", 
            ButtonType.YES, 
            ButtonType.NO, 
            owner = this.currentWindow, 
            actionFn = { 
                if (it == ButtonType.YES) { 
                    val fileChooser = FileChooser() 
                    fileChooser.initialFileName = context.contextName + ".sql" 
                    fileChooser.showSaveDialog(currentWindow)?.writeText(context.sql) 
                } 
                ContextManager.removeContext(context) 
            }) 
    } 
    private fun loadFile() { 
        val fileChooser = FileChooser() 
        val file = fileChooser.showOpenDialog(this.currentWindow) 
        if (file != null) { 
            alert( 
                Alert.AlertType.WARNING, 
                "Where to open the file?", 
                null, 
                THIS_PANE, 
                OTHER_PANE, 
                ButtonType.CANCEL, 
                owner = currentWindow, 
                actionFn = { 
                    if (it == THIS_PANE) { 
                        codeArea.clear() 
                        codeArea.appendText(file.readText()) 
                    } else if (it == OTHER_PANE) { 
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                        ContextManager.newContext(file.name, file.readText()) 
                    } 
                } 
            ) 
        } 
    } 
} 

Пɪɨɞɨлɠɟɧиɟ ɩɪилɨɠɟɧия Ȼ 

OutPane.kt 
package view.components.work_pane 
 
class OutPane() : Fragment("My View") { 
    override val root = tabpane { } 
    private val source: Subject<List<QueryResult>, List<QueryResult>> by param() 
 
    init { 
        source.subscribe { results -> 
            clearResults() 
            for (result in results) { 
                addResult(result) 
            } 
        } 
 
        AnchorPane.setLeftAnchor(root, 0.0) 
        AnchorPane.setRightAnchor(root, 0.0) 
        AnchorPane.setBottomAnchor(root, 0.0) 
        AnchorPane.setTopAnchor(root, 0.0) 
    } 
 
    private fun addResult(result: QueryResult) { 
        with(root) { 
            tab(result.query) { 
                val table = ResultTable(result.query, result) 
                add(table) 
                AnchorPane.setTopAnchor(table.root, -0.9) 
                AnchorPane.setBottomAnchor(table.root, 0.0) 
                AnchorPane.setLeftAnchor(table.root, 0.0) 
                AnchorPane.setRightAnchor(table.root, 0.0) 
            } 
        } 
    } 
 
    private fun clearResults() { 
        root.tabs.removeAll(root.tabs) 
    } 
} 

ResultTable.kt 
package view.components.work_pane 
 
class ResultTable(text: String, result: QueryResult) : Fragment(text) { 
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    override val root = anchorpane() 
 
    init { 
        result.data.subscribe { setResult(it) } 

    } 
 
    private fun setResult(it: QueryResultData) { 
        when (it) { 
            is ErrorQuery -> { 
                errorMessage(it) 
            } 
            is SuccessQuery -> { 
                resultTable(it) 
            } 
            is SuccessNoResultQuery -> { 
                successMessage(it) 
            } 
            is ExecutingQuery -> { 
                loading(it) 
            } 
        } 
    } 
 
    private fun successMessage(query: SuccessNoResultQuery) { 
        Platform.runLater { 
            root.textarea("Success : " + query.text) { 
                style { 
                    fill = c(0, 150, 0) 
                } 
                AnchorPane.setTopAnchor(this, 0.0) 
                AnchorPane.setBottomAnchor(this, 0.0) 
                AnchorPane.setLeftAnchor(this, 0.0) 
                AnchorPane.setRightAnchor(this, 0.0) 
                isEditable = false 
            } 
        } 
    } 
 
    private fun loading(query: ExecutingQuery) { 
        Platform.runLater { 
            root.vbox { 
                AnchorPane.setTopAnchor(this, 0.0) 
                AnchorPane.setBottomAnchor(this, 0.0) 
                AnchorPane.setLeftAnchor(this, 0.0) 
                AnchorPane.setRightAnchor(this, 0.0) 
                alignment = Pos.TOP_CENTER 
                imageview(Image("/images/loading.gif", 100.0, 100.0, false, false)) 
                button("STOP") { 
                    onMouseClicked = EventHandler { 
                        query.job.cancel() 
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                    } 
                } 
                separator(Orientation.HORIZONTAL) { } 
                text("From : " + SimpleDateFormat("yyyy/MM/dd 
hh24:mm:ss.sss").format(query.start)) 
 
            } 
        } 
    } 
 
    private fun errorMessage(query: ErrorQuery) { 
        Platform.runLater { 
            root.textarea("ERROR : " + query.error) { 
                style { 
                    fill = c(150, 0, 0) 
                } 
                AnchorPane.setTopAnchor(this, 0.0) 
                AnchorPane.setBottomAnchor(this, 0.0) 
                AnchorPane.setLeftAnchor(this, 0.0) 
                AnchorPane.setRightAnchor(this, 0.0) 
                isEditable = false 
            } 
        } 
    } 
 
    private fun resultTable(query: SuccessQuery) { 
        Platform.runLater { 
            root.tableview(query.rows.observable()) { 
                isEditable = false 
                multiSelect(true) 
 
                AnchorPane.setTopAnchor(this, 0.0) 
                AnchorPane.setBottomAnchor(this, 0.0) 
                AnchorPane.setLeftAnchor(this, 0.0) 
                AnchorPane.setRightAnchor(this, 0.0) 
 
                for (c in query.columns) { 
                    val column = TableColumn<Row, String>(c.name) 
                    column.setCellValueFactory { 
                        return@setCellValueFactory SimpleStringProperty(it.value.data[c]) 
                    } 
 
                    this.addColumnInternal(column) 
                } 
            } 
        } 

ApplicationUtil.kt 
package util 
 
const val appName = "DbUniTool" 
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val appConfigDir: Path = 
Paths.get(System.getProperty("user.home")).resolve(".config").resolve(appName) 
 
val appCacheDir: Path = 
Paths.get(System.getProperty("user.home")).resolve(".cache").resolve(appName) 

DefaultDb.kt 
package util 
 
import models.connection.DbType 
import java.util.function.Function 
 
val EMPTY_TYPE: DbType = DbType("", "", "", 0) 
val POSTGRE_SQL: DbType = 
    DbType("postgresql", "PostgreSQL", "org.postgresql.Driver", 5432) 
 
val MY_SQL: DbType = DbType("mysql", "MySQL", "com.mysql.jdbc.Driver", 3306) 
 
val MS_SQL: DbType = 
    DbType("sqlserver", "MSSQL", "com.microsoft.sqlserver.jdbc.SQLServerDriver", 
1433) 
 
val ORACLE: DbType = 
    DbType("oracle", "Oracle", "oracle.jdbc.OracleDriver", 1521, Function { info -> 
        val url = info.host + if (info.port == null) "" else ":${info.port}" 
        if (info.sid == null) { 
            "jdbc:${info.dbType.dbName}thin:@//$url/${info.dbName}" 
        } else { 
            "jdbc:${info.dbType.dbName}thin:@$url:${info.sid}" 
        } 
    }) 
 
val allDbType = arrayListOf(POSTGRE_SQL, MS_SQL, MY_SQL, ORACLE) 

FileUtil.kt 
package util 
 
fun File.createOrClean(): File { 
    val parent = this.parentFile 
 
    if (!parent.exists()) { 
        parent.mkdirs() 
    } 
    if (!this.exists()) { 
        this.createNewFile() 
    } 
 
    this.writeText("") 
    return this 
} 
fun saveToJson(file: File, value: Serializable) { 
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    file.createOrClean() 
        .writeText(toJson(value)) 
} 
 
fun <T : Serializable> loadFromJson(src: File, clazz: Class<T>): T? { 
    return try { 
        fromJson(src.readText(), clazz) 
    } catch (e: JsonSyntaxException) { 
        null 
    } catch (e: FileNotFoundException) { 
        null 
    } 
} 

ValidatorUtil.kt 
package util 
 
import javafx.scene.control.TextInputControl 
import tornadofx.ValidationContext 
 
fun ValidationContext.addRequireValidator(node: TextInputControl) { 
    this.addValidator(node, node.textProperty()) { 
        if (it.isNullOrEmpty()) error("Must be fill") else null 
    } 
} 
 
fun ValidationContext.addNumberValidator(node: TextInputControl) { 
    this.addValidator(node, node.textProperty()) { 
        if (it!!.matches(Regex("^[0-9]*$"))) { 
            null 
        } else { 
            error("Only number") 
        } 
    } 
} 

Saved.kt 
package models 
 
import util.loadFromJson 

import util.saveToJson 
import java.io.File 
import java.io.Serializable 
import java.nio.file.Path 
 
interface Saved<T : Serializable> : Serializable { 
    fun getFile(): File { 
        return getParent().resolve(getFileName() + getFileExtension()).toFile() 
    } 
 
    fun getFileName(): String 
    fun getParent(): Path 
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    fun getFileExtension(): String { 
        return ".json" 
    } 
 
    fun save() { 
        saveToJson(getFile(), this) 
    } 
 
    fun load(clazz: Class<T>): T { 
        return load(getFile(), clazz) 
    } 
 
    fun load(from: File, clazz: Class<T>): T { 
        return loadFromJson(from, clazz) ?: return getDefault() 
    } 
 
    fun getDefault(): T 
} 

Config.kt 
package models 
 
import util.appConfigDir 
import java.io.Serializable 
 
abstract class Config<T : Serializable>(private val name: String) : Saved<T> { 
    override fun getFileName(): String { 
        return name 
    } 
 
    override fun getParent() = appConfigDir 
} 

Cache.kt 
package models 
import util.appCacheDir 
import java.io.Serializable 
 
abstract class Cache<T : Serializable>(private val name: String) : Saved<T> { 
    override fun getFileName(): String { 
        return name 
    } 
 
    override fun getParent() = appCacheDir 
} 

WorkContext.kt 
package models.work 
 
class WorkContext(val contextName: String, var sql: String, var connection: String = "") : 
    Cache<WorkContext>(contextName) { 
    @Transient 
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    var results: BehaviorSubject<List<QueryResult>> = 
BehaviorSubject.create(emptyList()) 
 
    companion object { 
        @JvmStatic 
        val emptyContext = WorkContext("", "", "") 
    } 
 
    override fun getDefault(): WorkContext { 
        return emptyContext 
    } 
 
    override fun getParent(): Path { 
        return super.getParent().resolve("contexts") 
    } 
 
    override fun load(from: File, clazz: Class<WorkContext>): WorkContext { 
        val load = super.load(from, clazz) 
        load.results = BehaviorSubject.create(emptyList()) 
        return load 
    } 
} 

DbType.kt 
package models.connection 
 
import java.io.Serializable 
import java.net.URL 
import java.util.function.Function 
 
data class DbType( 
    val dbName: String, 
    val title: String, 
    val driverClass: String, 
    val defaultPort: Int?, 
    @Transient val toJDBCUrl: Function<ConnectionInfo, String> = Function { info -> 
        val url = info.host + if (info.port == null) "" else ":${info.port}" 
        "jdbc:${info.dbType.dbName}://$url/${info.dbName}" 
    } 
) : Serializable { 
 
    fun image(): URL { 
        return this::class.java.getResource("/images/$dbName.png") 
            ?: return this::class.java.getResource("/images/folder.png") 
    } 
 
    override fun equals(other: Any?): Boolean { 
        if (this === other) return true 
        if (javaClass != other?.javaClass) return false 
 
        other as DbType 
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        if (dbName != other.dbName) return false 
        if (title != other.title) return false 
        if (driverClass != other.driverClass) return false 
        if (defaultPort != other.defaultPort) return false 
 
        return true 
    } 
 
    override fun hashCode(): Int { 
        var result = dbName.hashCode() 
        result = 31 * result + title.hashCode() 
        result = 31 * result + driverClass.hashCode() 
        result = 31 * result + (defaultPort ?: 0) 
        return result 
    } 
 
    override fun toString(): String { 
        return "DbType(dbName='$dbName', title='$title', driverClass='$driverClass', 
defaultPort=$defaultPort)" 
    } 
} 

ConnectionInfo.kt 
package models.connection 
 
data class ConnectionInfo( 
    val connectionName: String, 
    val host: String, 
    val port: String?, 
    val dbName: String, 
    val user: String, 
    val password: String, 
    var dbType: DbType, 
    val sid: String? = null 
) : Serializable, Cache<ConnectionInfo>(connectionName) { 
    companion object { 
        @JvmStatic 
        val emptyConnectionInfo = ConnectionInfo("", "", null, "", "", "", EMPTY_TYPE) 
    } 
 
    override fun getDefault(): ConnectionInfo { 
        return emptyConnectionInfo 
    } 
 
    override fun getParent(): Path { 
        return super.getParent().resolve("connections") 
    } 
 
    override fun getFileExtension(): String { 
        return ".connection" 
    } 
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    override fun load(from: File, clazz: Class<ConnectionInfo>): ConnectionInfo { 
        val load = super.load(from, clazz) 
        val db = allDbType.findLast { it == load.dbType } 
 
        if (db != null) { 
            load.dbType = db 
        } 
 
        return load 
    } 
} 

Connection.kt 
package models.connection 
 
import org.apache.commons.dbcp.BasicDataSource 
import rx.subjects.BehaviorSubject 
 
class Connection(val info: ConnectionInfo) { 
    var isConnected = BehaviorSubject.create<Boolean>(false) 
    var ds = BasicDataSource() 
    fun connect() { 
        ds.url = info.dbType.toJDBCUrl.apply(info) 
        ds.username = info.user 
        ds.password = info.password 
        ds.minIdle = 5 
        ds.maxIdle = 10 
        ds.maxOpenPreparedStatements = 100 
        isConnected.onNext(true) 
    } 
} 

QueryResult.kt 
package models.query.result 
 
import rx.subjects.BehaviorSubject 
 
class QueryResult(val query: String, val data: BehaviorSubject<QueryResultData>) 
 
 

loads.kt 
package data 
 
fun loadAllConnections(): List<Connection> { 
    return try { 
        Files.walk(emptyConnectionInfo.getParent()) 
            .filter { t -> 
                t.toFile().isFile && 
t.toFile().name.endsWith(emptyConnectionInfo.getFileExtension()) 
            }.map { t -> 
                val load = emptyConnectionInfo.load(t.toFile(), ConnectionInfo::class.java) 
                Connection(load) 
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            }.toList() 
    } catch (e: NoSuchFileException) { 
        emptyList() 
    } 
} 
fun loadAllContext(): List<WorkContext> { 
    return try { 
        Files.walk(WorkContext.emptyContext.getParent()).filter { t -> 
            t.toFile().isFile && 
t.toFile().name.endsWith(WorkContext.emptyContext.getFileExtension()) 
        }.map { t -> 
            WorkContext.emptyContext.load(t.toFile(), WorkContext::class.java) 
        }.toList() 
    } catch (e: NoSuchFileException) { 
        emptyList() 
    } 

}  

ContextManager.kt 
package data.context 
 
object ContextManager { 
    private const val DEFAULT_CONTEXT_NAME = "SQL" 
    val contexts: BehaviorSubject<List<WorkContext>> = 
BehaviorSubject.create(loadAllContext()) 
    fun addContext(t: WorkContext) { 
        t.save() 
        contexts.onNext(contexts.value.plus(t)) 
    } 
 
    fun removeContext(context: WorkContext) { 
        Files.delete(context.getFile().toPath()) 
        contexts.onNext(contexts.value.filter { it.contextName != context.contextName }) 
    } 
 
    private fun nameToContext(requestedName: String?): String { 
        val names = contexts.value.map { it.contextName } 
        var name: String = requestedName ?: DEFAULT_CONTEXT_NAME 
        var i = 1 
        while (names.contains(name)) { 
            name = requestedName ?: DEFAULT_CONTEXT_NAME + i++ 
        } 
 
        return name 
    } 
 
    fun newContext(name: String? = null, sql: String? = null): WorkContext { 
        val workContext = WorkContext(nameToContext(name), sql ?: "") 
        addContext(workContext) 
        return workContext 
    } 
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} 

ConnectionManager.kt 
package data.database 
object ConnectionManager { 
    var connections: BehaviorSubject<List<Connection>> = 
BehaviorSubject.create(loadAllConnections()) 
 
    fun addConnection(t: ConnectionInfo) { 
        val connection = Connection(t) 
        checkDriverAndConnect(connection) 
        t.save() 
        connections.onNext(connections.value.plus(connection)) 
    } 
 
    fun removeConnection(info: ConnectionInfo) { 
        Files.delete(info.getFile().toPath()) 
        connections.onNext(connections.value.filter { it.info.connectionName != 
info.connectionName }) 
    } 
 
    fun checkDriverAndConnect(connection: Connection) { 
        if (connection.info == ConnectionInfo.emptyConnectionInfo || 
connection.info.dbType == EMPTY_TYPE) { 
            throw IncompleteConnectionInformation() 
        } 
 
        loadDriver(connection) 
        connection.connect() 
 
        connection.ds.connection.use { 
        } 
    } 
    private fun loadDriver(connection: Connection) { 
        try { 
 
            Class.forName(connection.info.dbType.driverClass) 
 
        } catch (e: ClassNotFoundException) { 
            throw DriverNotFoundException(connection.info.dbType.driverClass) 
        } 
    } 
 
    fun validateConnectionName(name: String?): Boolean { 
        if (name.isNullOrEmpty()) return false 
 
        if (connections.value.find { it.info.connectionName == name } != null) { 
            return false 
        } 
 
        return true 
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    } 
} 

QueryManager.kt 
package data.database 
 
 
object QueryManager { 
    fun executeQuery(context: WorkContext, code: String) { 

        val connectionInfo = 
            ConnectionManager.connections.value.first { con -> context.connection == 
con.info.connectionName } 
 
        val queries = code.split(SettingsManager.editorSettings.value.delimiter) 
 
        ConnectionManager.checkDriverAndConnect(connectionInfo) 
 
        val results = executeAll(queries, connectionInfo) 
 
        context.results.onNext(results) 
    } 
 
    private fun executeAll( 
        queries: List<String>, 
        connectionInfo: Connection 
    ): List<QueryResult> { 
        val results = mutableListOf<QueryResult>() 
 
        for (query in queries.map { it.trim() }.filter { !it.isEmpty() }) { 
            val requestData = BehaviorSubject.create<QueryResultData>() 
            requestData.onNext(ExecutingQuery(Date(), GlobalScope.launch { 
                startExecuteQuery(connectionInfo, query, requestData) 
            })) 
            results += QueryResult(query, requestData) 
        } 
        return results 
    } 
 
    private fun startExecuteQuery( 
        connectionInfo: Connection, 
        query: String, 
        requestData: BehaviorSubject<QueryResultData> 
    ) { 
        try { 
            connectionInfo.ds.connection.use { connection -> 
                connection.prepareStatement(query).use { ps -> 
                    if (ps.execute()) { 
                        ps.resultSet.use { rs -> 
                            val columns = getColumns(rs) 
                            val rows = getRows(rs, columns) 
                            requestData.onNext(SuccessQuery(columns, rows)) 
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                        } 
                    } else { 
                        requestData.onNext(SuccessNoResultQuery("Updated 
${ps.updateCount}")) 
                    } 

                } 
            } 
        } catch (e: Exception) { 
            requestData.onNext(ErrorQuery(e)) 
        } 
    } 
    private fun getRows( 
        rs: ResultSet, 
        columns: List<Column> 
    ): List<Row> { 
        val rows = mutableListOf<Row>() 
        while (rs.next()) { 
            rows += Row(columns.map { it to rs.getString(it.name) }.toMap()) 
        } 
        return rows 
    } 
 
    private fun getColumns(rs: ResultSet): List<Column> { 
        val columns = mutableListOf<Column>() 
        val columnCount = rs.metaData.columnCount 
        for (i in 1..columnCount) { 
            columns += Column(rs.metaData.getColumnName(i), 
rs.metaData.getColumnTypeName(i)) 
        } 
        return columns 
    } 
} 

 
 


