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ʈʝʟʠʤʝ 

 

ɸʢʘʜʝʤʩʢʦ ʦʙʨʘʟʦʚʘˁʝ ʿʝ ʿʝʜʥʘ ʦʜ ʢˀʫʯʥʠʭ ʦʙʣʘʩʪʠ ʫ ʧʨʦʮʝʩʫ ʤʦʜʝʨʥʠʟʘʮʠʿʝ ʟʝʤˀʝ. 

ʉʧʦʩʦʙʥʦʩʪ ʧʨʝʜʚʠʹʘˁʘ ʫʩʧʝʭʘ ʧʦʤʘʞʝ ʥʘʩʪʘʚʥʠʮʠʤʘ ʜʘ ʠʜʝʥʪʠʬʠʢʫʿʫ ʩʪʫʜʝʥʪʝ ʢʦʿʠ 

ʠʤʘʿʫ ʧʦʪʝʥʮʠʿʘʣ ʜʘ ʧʦʭʘʹʘʿʫ ʥʘʧʨʝʜʥʝ ʢʫʨʩʝʚʝ, ʢʘʦ ʠ ʩʪʫʜʝʥʪʝ ʢʦʿʠʤʘ ʿʝ ʧʦʪʨʝʙʥʦ 

ʜʦʧʫʥʩʢʦ ʦʙʨʘʟʦʚʘˁʝ. ʋ ʤʦʜʝʨʥʦʤ ʜʨʫʰʪʚʫ ʚʝʰʪʠʥʝ ʧʨʦʛʨʘʤʠʨʘˁʘ ʧʦʩʪʘʿʫ ʩʚʝ ʚʘʞʥʠʿʝ. 

ʄʥʦʛʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʧʨʦʛʨʘʤʠʨʘˁʝ ʿʝʜʥʘ ʦʜ ʢʨʠʪʠʯʥʠʭ ʚʝʰʪʠʥʘ 

ʪʝʭʥʦʣʦʰʢʝ ʧʠʩʤʝʥʦʩʪʠ ʩʪʫʜʝʥʘʪʘ. ɿʙʦʛ ʪʦʛʘ ʧʦʩʪʦʿʠ ʧʦʪʨʝʙʘ ʟʘ ʘʥʘʣʠʟʘʤʘ ʚʝʣʠʢʝ 

ʢʦʣʠʯʠʥʝ ʧʦʜʘʪʘʢʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʤʦʛʫ ʧʨʝʜʚʠʜʝʪʠ ʬʘʢʪʦʨʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʫʩʧʝʰʥʦʩʪ 

ʩʪʫʜʝʥʘʪʘ ʫ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʠʨʘˁʘ. ʇʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ, ʧʨʠʤʝʥʘ ʚʝʰʪʘʯʢʝ 

ʠʥʪʝʣʠʛʝʥʮʠʿʝ ʫ ʦʙʨʘʟʦʚʘˁʫ ʟʥʘʯʘʿʥʦ ʿʝ ʧʦʨʘʩʣʘ ʫ ʮʝʣʦʤ ʩʚʝʪʫ. ɺʝʰʪʘʯʢʝ ʥʝʫʨʦʥʩʢʝ 

ʤʨʝʞʝ (ɺʅʄ), ʢʘʦ ʿʝʜʘʥ ʦʜ ˁʝʥʠʭ ʘʣʘʪʘ, ʜʦʞʠʚˀʘʚʘʿʫ ʙʨʦʿʥʝ ʫʩʧʝʰʥʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ. 

ʋ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ 

ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʤʦʜʝʣ ɺʅʄ ʨʘʟʚʠʿʝʥ ʫ ʩʚʨʭʫ 

ʧʨʝʜʚʠʹʘˁʘ ʫʩʧʝʭʘ ʩʪʫʜʝʥʘʪʘ ʫ ʩʪʠʮʘˁʫ ʧʨʦʛʨʘʤʝʨʩʢʠʭ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ. 

ɸʥʘʣʠʟʠʨʘʥʦ ʿʝ 180 ʩʪʫʜʝʥʘʪʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʀʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʩʘ 

ʌʘʢʫʣʪʝʪʘ ʪʝʭʥʠʯʢʠʭ ʥʘʫʢʘ ʫ ʏʘʯʢʫ. ɿʘ ʩʚʘʢʦʛ ʩʪʫʜʝʥʪʘ ʩʫ ʧʨʠʢʫʧˀʝʥʠ ʧʦʜʘʮʠ ʦ 

ʧʨʝʪʭʦʜʥʦʤ ʦʙʨʘʟʦʚʘˁʫ. ʋʩʧʝʭ ʩʪʫʜʝʥʘʪʘ ʫ ʫʯʝˁʫ ʧʨʦʛʨʘʤʠʨʘˁʘ ʤʝʨʝʥ ʿʝ ʢʨʦʟ 

ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ ʪʝʩʪʫ ʟʥʘˁʘ, ʠ ʩʚʨʩʪʘʥ ʿʝ ʫ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ: ʥʝʫʩʧʝʰʘʥ, ʩʨʝʜˁʝ ʫʩʧʝʰʘʥ ʠ 

ʚʝʦʤʘ ʫʩʧʝʰʘʥ. ɿʘ ʧʨʝʜʠʢʮʠʿʫ ʫʩʧʝʭʘ ʩʪʫʜʝʥʘʪʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʤʦʜʝʣ ʪʨʦʩʣʦʿʥʝ ɺʅʄ 

ʙʘʟʠʨʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʫ ʫʯʝˁʘ ʩʘ ʧʨʦʩʪʠʨʘˁʝʤ ʛʨʝʰʢʝ ʫʥʘʟʘʜ (backpropagation). 

ʂʨʝʠʨʘʥʦ ʿʝ 19 ʤʦʜʝʣʘ. Mʦʜʝʣ ʩʘ ʥʘʿʙʦˀʦʤ ʧʨʝʜʠʢʪʠʚʥʦʤ ʪʘʯʥʦʰ˂ʫ (90,7%) ʠʩʢʦʨʠʰ˂ʝʥ 

ʿʝ ʢʘʦ ʢʦʥʘʯʘʥ ʤʦʜʝʣ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ. ɿʘ ʪʘʿ ʤʦʜʝʣ je ʢʨʝʠʨʘʥʘ ʚʝʙ ʘʧʣʠʢʘʮʠʿʘ ʧʦʤʦ˂ʫ 

ʢʦʿʝ ʥʘʩʪʘʚʥʠʢ ʠʤʘ ʤʦʛʫ˂ʥʦʩʪ ʧʨʠʣʘʛʦʹʘʚʘˁʘ ʥʘʩʪʘʚʝ, ʪʝ ʝʬʠʢʘʩʥʠʿʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠʩʪʝ, 

ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʫʩʧʝʰʥʦ ʩʘʚʣʘʜʘʥʦʛ ʛʨʘʜʠʚʘ. 

 

ʂˀʫʯʥʝ ʨʝʯʠ: ʇʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ, ʇʨʦʛʨʘʤʠʨʘˁʝ, ʊʝʩʪ ʟʥʘˁʘ, ɺʝʰʪʘʯʢʘ 

ʠʥʪʝʣʠʛʝʥʮʠʿʘ, ɺʝʰʪʘʯʢʝ ʥʝʫʨʦʥʩʢʝ ʤʨʝʞʝ, ʚʝʙ ʘʧʣʠʢʘʮʠʿʘ 

  



Factors of learning and predicting success in programming using 

artificial neural networks  

 

Abstract 

 

Academic education is one of the key areas in the process of modernization of a country. The 

ability to predict success helps teachers identify students who have the potential to attend 

advanced courses, as well as students who need additional education. In modern society 

programming skills are becoming increasingly important. Many studies show that programming 

is one of the critical skills of students' technological literacy. Therefore, there is a need to 

analyze a large amount of data on the basis of which factors that affect student performance in 

the field of programming can be predicted. In recent years, the application of artificial 

intelligence in education has increased significantly worldwide. Artificial neural networks 

(ANN), as one of its tools, are experiencing numerous successful implementations. 

In the doctoral dissertation Factors of learning and predicting success in programming using 

artificial neural networks, the ANN model developed for the purpose of predicting the success 

of students in acquiring programming knowledge and skills is presented. 

180 students of the study program Information Technology from the Faculty of Technical 

Sciences in Ļaļak were analyzed. Data on previous education were collected for each student. 

Students' success in learning programming is measured through achievements on the 

knowledge test and is classified into three categories: unsuccessful, moderately successful and 

very successful. A three-layer ANN model based on a backpropagation learning algorithm was 

used to predict student success. 

19 models were created. The model with the best predictive accuracy (90,7%) was used as the 

final model for implementation. A web application was created for that model, with the help of 

which the teacher has the possibility of adapting the teaching, and more efficient organization 

of the same, which leads to successfully mastered material. 

 

Key words: Success prediction, Programming, Knowledge test, Artificial intelligence, 

Artificial neural networks, Web application 
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1. ʋɺʆɼ 

 

ʋʙʨʟʘʥʠ ʨʘʟʚʦʿ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʜʘˀʝ ʫʪʠʯʝ ʥʘ ʢʦʨʝʥʠʪʝ ʧʨʦʤʝʥʝ ʝʢʦʥʦʤʩʢʝ ʠ ʩʦʮʠʿʘʣʥʝ 

ʩʪʨʫʢʪʫʨʝ. ʅʝʦʧʭʦʜʥʝ ʩʫ ʩʣʦʞʝʥʝ ʧʨʦʤʝʥʝ ʢʦʿʝ ʪʨʝʙʘ ʜʘ ʨʝʟʫʣʪʫʿʫ ʧʦʚʝ˂ʘˁʝʤ 

ʝʬʠʢʘʩʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʝʢʦʥʦʤʩʢʦʛ ʨʘʩʪʘ. ʄʥʦʛʦʙʨʦʿʥʘ ʟʘʥʠʤʘˁʘ ʥʝʩʪʘʿʫ, 

ʚʝ˂ʠʥʘ ʟʘʥʠʤʘˁʘ ʩʝ ʘʫʪʦʤʘʪʠʟʫʿʝ, ʿʘʚˀʘ ʩʝ ʧʦʪʨʝʙʘ ʟʘ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠʤ ʢʘʜʨʦʤ. 

ʄʦʜʝʨʥʦ ʜʨʫʰʪʚʦ ʟʘʭʪʝʚʘ ʩʧʝʮʠʿʘʣʠʩʪʝ ʢʦʿʠ ʩʫ ʢʨʝʘʪʠʚʥʠ ʠ ʩʧʨʝʤʥʠ ʥʘ ʩʘʨʘʜˁʫ ʩʘ 

ʜʨʫʛʠʤ ˀʫʜʠʤʘ ʠ ʨʘʜ ʫ ʥʦʚʠʤ ʩʠʩʪʝʤʠʤʘ (ʧʦʩʝʙʥʦ ʩʠʩʪʝʤʠʤʘ ʚʝʰʪʘʯʢʝ ʠʥʪʝʣʠʛʝʥʮʠʿʝ). 

ʅʘʫʯʥʦ ʧʨʝʜʚʠʹʘˁʝ ʿʝ ʢˀʫʯʥʘ ʢʘʨʠʢʘ ʫ ʣʘʥʮʫ ʦʧʪʠʤʘʣʥʝ ʢʦʥʪʨʦʣʝ ʙʠʣʦ ʢʦʿʝʛ ʩʣʦʞʝʥʦʛ 

ʩʠʩʪʝʤʘ. ʇʨʦʙʣʝʤʠ ʧʨʦʛʥʦʟʠʨʘˁʘ, ʜʫʛʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʠ ʦʧʪʠʤʘʣʥʦʛ ʫʧʨʘʚˀʘˁʘ ʩʘʜʘ 

ʩʫ ʚʘʞʥʠʿʠ ʥʝʛʦ ʠʢʘʜ. ʇʨʝʜʚʠʹʘˁʝ ʿʝ ʥʝʦʧʭʦʜʥʦ ʜʘ ʙʠ ʩʝ ʦʩʪʚʘʨʠʣʦ ʦʧʪʠʤʘʣʥʦ 

ʫʧʨʘʚˀʘˁʝ, ʧʨʠ ʯʝʤʫ ʢʦʤʙʠʥʘʮʠʿʘ ʧʨʝʜʚʠʹʘˁʘ ʠ ʫʧʨʘʚˀʘˁʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʩʪʘʣʥʦ ʫ 

ʞʠʞʠ ʤʝʥʘ˅ʝʨʩʢʠʭ ʦʜʣʫʢʘ ʫ ʙʠʣʦ ʢʦʿʦʿ ʩʬʝʨʠ ʘʢʪʠʚʥʦʩʪʠ [1].  

ʆʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤ ʿʝ ʧʦʩʪʘʦ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ ʨʘʟʚʦʿʫ 

ˀʫʜʩʢʠʭ ʨʝʩʫʨʩʘ ʠ ʧʦʚʝ˂ʘˁʫ ˀʫʜʩʢʦʛ ʢʘʧʠʪʘʣʘ. ɿʘ ʧʦʚʝ˂ʘˁʝ ʝʬʠʢʘʩʥʦʩʪʠ ʦʙʨʘʟʦʚʥʦʛ 

ʩʠʩʪʝʤʘ ʥʝʦʧʭʦʜʥʦ ʿʝ ʨʘʟʫʤʝʪʠ ʧʦʪʨʝʙʝ ʠ ʧʦʪʨʘʞˁʫ ʪʨʞʠʰʪʘ ʟʘ ʩʪʨʫʯˁʘʮʠʤʘ, ʥʝ ʩʘʤʦ ʫ 

ʩʘʜʘʰˁʝʤ ʪʨʝʥʫʪʢʫ, ʚʝ˂ ʠ ʜʫʛʦʨʦʯʥʦ [2].  

ʋʯʠʥʘʢ ʩʪʫʜʝʥʘʪʘ ʿʝ ʚʘʞʘʥ ʜʝʦ ʚʠʩʦʢʦʰʢʦʣʩʢʠʭ ʫʩʪʘʥʦʚʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ 

ʩʪʫʜʝʥʘʪʘ, ʦʜʥʦʩʥʦ ʧʨʝʜʚʠʹʘˁʝ ˁʠʭʦʚʠʭ ʧʝʨʬʦʨʤʘʥʩʠ, ʧʦʩʪʘʣʘ ʿʝ ʿʝʜʥʘ ʦʜ ʘʢʪʠʚʥʦʩʪʠ 

ʙʨʦʿʥʠʭ ʚʠʩʦʢʦʰʢʦʣʩʢʠʭ ʦʙʨʘʟʦʚʥʠʭ ʩʫʙʿʝʢʘʪʘ. ɿʘ ʙʦˀʝ ʨʘʟʫʤʝʚʘˁʝ, ʧʦʙʦˀʰʘʥʝ 

ʦʙʨʘʟʦʚʥʝ ʧʝʨʬʦʨʤʘʥʩʝ ʠ ʧʨʦʮʝʥʫ ʫʩʧʝʰʥʦʩʪʠ ʩʪʫʜʠʨʘˁʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʠʟ ʦʙʨʘʟʦʚʥʝ ʙʘʟʝ 

ʠʟʚʫ˂ʠ ʢʦʨʠʩʥʝ ʧʦʜʘʪʢʝ ʠ ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʬʘʢʪʦʨʝ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʫʩʧʝʰʥʦʩʪ ʩʪʫʜʠʨʘˁʘ, 

ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ ʨʘʟʚʠʪʠ ʘʣʘʪ ʟʘ ʜʠʿʘʛʥʦʟʫ ʧʦʪʝʥʮʠʿʘʣʥʦʛ ʧʦʩʪʠʛʥʫ˂ʘ ʩʪʫʜʝʥʘʪʘ [3].  

ʊʨʝʥʫʪʥʦ ʩʝ ʧʨʝʜʣʘʞʝ ʤʥʦʛʦ ʪʝʭʥʠʢʘ ʟʘ ʘʥʘʣʠʟʫ ʠ ʧʨʦʮʝˁʠʚʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʩʪʫʜʝʥʘʪʘ. 

ɺʝʰʪʘʯʢʘ ʥʝʫʨʦʥʩʢʘ ʤʨʝʞʘ, ʢʦʿʘ ʦʧʦʥʘʰʘ ˀʫʜʩʢʠ ʤʦʟʘʢ, ʿʝʜʥʘ ʿʝ ʦʜ ʥʘʿʙʦˀʠʭ ʪʝʭʥʠʢʘ 

ʢʦʿʘ ʤʦʞʝ ʜʘ ʨʝʰʠ ʦʚʫ ʚʨʩʪʫ ʧʨʦʙʣʝʤʘ. 

ʇʦʿʘʚʦʤ ʧʨʚʠʭ ʣʠʯʥʠʭ (ʧʝʨʩʦʥʘʣʥʠʭ) ʨʘʯʫʥʘʨʘ (ʈʉ) ʧʨʦʛʨʘʤʠʨʘˁʝ ʿʝ ʧʦʩʪʘʣʦ ʚʝʦʤʘ 

ʧʦʧʫʣʘʨʥʦ. ʇʨʚʠ ʧʨʦʛʨʘʤʠ ʙʠʣʠ ʩʫ ʫʩʢʦ ʧʦʚʝʟʘʥʠ ʩʘ ʘʨʠʪʤʝʪʠʢʦʤ ʠ ʤʘʪʝʤʘʪʠʢʦʤ, 

ʧʨʦʛʨʘʤʠʨʘˁʝ ʩʝ ʧʨʝʜʘʚʘʣʦ ʥʘ ʫʥʠʚʝʨʟʠʪʝʪʠʤʘ ʠ ʫ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʠʤ ʩʨʝʜˁʠʤ ʰʢʦʣʘʤʘ. 

ɼʘʥʘʩ ʿʝ ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʠ ʧʘʤʝʪʥʠ ʪʝʣʝʬʦʥ ʤʦ˂ʥʠʿʠ ʦʜ ʧʨʚʠʭ ʧʝʨʩʦʥʘʣʥʠʭ ʨʘʯʫʥʘʨʘ. ʆʜ 

ʤʘʣʝʥʘ ʜʝʮʘ ʩʫ ʫʢˀʫʯʝʥʘ ʫ ʨʘʯʫʥʘʨʩʢʦ ʦʢʨʫʞʝˁʝ ʠ ʢʦʤʫʥʠʮʠʨʘʿʫ ʩʘ ʨʘʯʫʥʘʨʦʤ. 

ʇʨʦʛʨʘʤʠʨʘˁʝ ʥʝ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʚʝʰʪʠʥʘ ʢʦʿʫ ʿʝ ʧʦʪʨʝʙʥʦ ʩʘʚʣʘʜʘʪʠ, ʚʝ˂ ʩʨʝʜʩʪʚʦ ʢʦʿʠʤ 

ʨʘʟʚʠʿʘʤʦ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʥʠʢʘ, ʰʪʦ ʿʝ ʦʩʥʦʚʘ ʟʘ ʫʩʧʝʭ ʫ ʜʘˀʝʤ ʫʯʝˁʫ. 

ɿʘʥʠʤʘˁʝ ʧʨʦʛʨʘʤʝʨʘ ʿʝ ʧʦʩʪʘʦ ʿʝʜʘʥ ʦʜ ʢˀʫʯʥʠʭ ʨʝʩʫʨʩʘ ʜʘʥʘʰˁʝʛ ʤʦʜʝʨʥʦʛ ʜʨʫʰʪʚʘ. 

ʉʚʝ ʚʝ˂ʘ ʧʦʪʨʘʞˁʘ ʜʨʫʰʪʚʘ ʟʘ ʚʝ˂ʦʤ ʧʨʦʜʫʢʪʠʚʥʦʰ˂ʫ ʤʦʞʝ ʩʝ ʟʘʜʦʚʦˀʘʚʘʪʠ 

ʦʙʨʘʟʦʚʘˁʝʤ ʠ ʦʙʫʯʘʚʘˁʝʤ ʧʨʦʛʨʘʤʝʨʘ ʜʘ ʧʦʩʪʘʥʫ ʚʠʩʦʢʦ ʢʚʘʣʠʬʠʢʦʚʘʥʠ. 

ʀʥʪʝʨʝʩʦʚʘˁʝ ʩʨʝʜˁʦʰʢʦʣʘʮʘ ʠ ʩʪʫʜʝʥʘʪʘ ʟʘ ʧʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢʝ ʠ ʧʨʦʛʨʘʤʠʨʘˁʝ ʿʝ ʚʝʦʤʘ 

ʚʝʣʠʢʦ. ʊʦʤʝ ʫ ʧʨʠʣʦʛ ʠʜʫ ʙʨʦʿʥʝ ʩʪʫʜʠʿʝ, ʢʘʦ ʠ ʩʚʝ ʚʝ˂ʠ ʙʨʦʿʘ ʤʘʪʫʨʘʥʘʪʘ ʢʦʿʠ ʩʝ 

ʧʨʠʿʘʚˀʫʿʫ ʥʘ ʩʪʫʜʠʿʩʢʝ ʧʨʦʛʨʘʤʝ ʢʦʿʠ ʩʪʫʜʝʥʪʠʤʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʩʪʠʮʘˁʝ ʚʝʰʪʠʥʘ 

ʧʨʦʛʨʘʤʠʨʘˁʘ. ɼʨʞʘʚʘ ʉʨʙʠʿʘ ʧʨʝʧʦʟʥʘʣʘ ʿʝ ʚʘʞʥʦʩʪ ʦʚʠʭ ʚʝʰʪʠʥʘ ʠ ʦʤʦʛʫ˂ʠʣʘ 

ʘʢʨʝʜʠʪʘʮʠʿʫ ʥʘʩʪʘʚʥʦʛ ʧʣʘʥʘ ʠ ʧʨʦʛʨʘʤʘ ʫ 2017. ʛʦʜʠʥʠ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʙʨʦʿʘ ʫʧʠʩʘʥʠʭ 

ʩʪʫʜʝʥʘʪʘ ʥʘ ʩʪʫʜʠʿʩʢʝ ʧʨʦʛʨʘʤʝ ʢʦʿʠ ʠʟʫʯʘʚʘʿʫ ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ. 

ʋʯʝˁʝ ʧʨʦʛʨʘʤʠʨʘˁʘ ʿʝ ʿʝʜʥʘ ʦʜ ʢʨʠʪʠʯʥʠʭ ʚʝʰʪʠʥʘ ʪʝʭʥʦʣʦʰʢʝ ʧʠʩʤʝʥʦʩʪʠ ʩʪʫʜʝʥʘʪʘ. 

ʇʨʝʪʭʦʜʥʦ ʟʥʘˁʝ ʩʪʫʜʝʥʘʪʘ ʠ ʫʯʝˁʝ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʪʦʢʦʤ ʩʪʫʜʠʿʘ ʫʪʠʯʝ 

ʥʘ ˁʠʭʦʚʫ ʧʝʨʮʝʧʮʠʿʫ ʨʝʰʘʚʘˁʘ Ăʩʦʬʪʚʝʨʩʢʠʭñ ʧʨʦʙʣʝʤʘ. ʇʦʪʨʝʙʥʦ ʿʝ ʘʥʘʣʠʟʠʨʘʪʠ 

ʟʥʘˁʝ ʩʪʝʯʝʥʦ ʪʦʢʦʤ ʨʘʟʣʠʯʠʪʠʭ ʛʦʜʠʥʘ ʩʪʫʜʠʨʘˁʘ ʢʘʢʦ ʙʠ ʩʝ ʫʪʚʨʜʠʦ ʫʪʠʮʘʿ ʫʯʝˁʘ 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
2 

ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʥʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ. ʂʘʢʦ ʙʠ ʩʝ ʫʥʘʧʨʝʜʠʣʘ ʥʘʩʪʘʚʘ 

ʧʨʦʛʨʘʤʠʨʘˁʘ ʠ ʧʦʚʝ˂ʘʣʘ ʫʩʧʝʰʥʦʩʪ ʩʪʫʜʝʥʘʪʘ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ, ʥʝʦʧʭʦʜʥʦ ʿʝ 

ʧʨʠʤʝʥʠʪʠ ʨʘʟʣʠʯʠʪʝ ʀʊ ʘʣʘʪʝ ʠ ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʦʥʘʰʘˁʘ ʩʪʫʜʝʥʘʪʘ (ʩʘ 

ʧʦʩʝʙʥʠʤ ʦʩʚʨʪʦʤ ʥʘ ʧʨʠʤʝʥʫ ʪʝʭʥʠʢʘ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ ʟʘ ʧʨʝʜʚʠʹʘˁʝ). 

ʀʩʪʨʘʞʠʚʘˁʘ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʧʨʦʠʩʪʝʢʣʦ ʿʝ ʠʟ ʘʥʘʣʠʟʝ ʧʨʠʩʪʫʧʘ ʢʦʿʠ 

ʧʨʦʫʯʘʚʘʿʫ ʬʘʢʪʦʨʝ ʫʩʧʝʰʥʦʛ/ʥʝʫʩʧʝʰʥʦʛ ʫʯʝˁʘ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʨʘʟʚʦʿʘ ʨʘʯʫʥʘʨʩʢʦʛ 

ʨʘʟʤʠʰˀʘˁʘ ʠ ʧʨʦʛʨʘʤʠʨʘˁʘ, ʩ ʿʝʜʥʝ ʩʪʨʘʥʝ, ʠ ʪʨʘʛʘˁʘ ʟʘ ʤʝʪʦʜʦʣʦʛʠʿʦʤ ʧʨʝʜʚʠʹʘˁʘ 

ʫʩʧʝʰʥʦʩʪʠ ʩʪʫʜʝʥʘʪʘ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʢʦʿʘ ʿʝ ʟʘʩʥʦʚʘʥʘ ʥʘ ʩʘʚʨʝʤʝʥʦʤ ʥʘʧʨʝʪʢʫ ʫ 

ʨʘʟʚʦʿʫ ʪʝʭʥʠʢʘ ʜʘʪʘ ʤʘʿʥʠʥʛʘ, ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ.  

ʇʦʩʪʦʿʝ˂ʘ ʨʝʰʝˁʘ ʠ ʤʦʜʝʣʠ ʧʨʝʜʚʠʹʘˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʩʪʫʜʝʥʘʪʘ ʥʠʩʫ ʜʦʚʦˀʥʦ 

ʧʨʠʣʘʛʦʹʝʥʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠʤʘ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʥʠʪʠ ʫʥʠʚʝʨʟʘʣʥʦ 

ʟʘ ʦʚʫ ʦʙʣʘʩʪ, ʥʠʪʠ ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʦʩʝʙʥʠʭ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ ʢʘʦ ʰʪʦ ʩʫ ʧʨʦʛʨʘʤʠʨʘˁʝ, ʨʘʯʫʥʘʨʩʢʝ ʤʨʝʞʝ, ʟʘʰʪʠʪʘ ʧʦʜʘʪʘʢʘ, ʟʘʰʪʠʪʘ 

ʤʨʝʞʘ, ʙʘʟʝ ʧʦʜʘʪʘʢʘ... ʇʦʨʝʜ ʪʦʛʘ, ʢʨʘʿˁʠ ʢʦʨʠʩʥʠʮʠ ʢʦʿʠ ʥʝʤʘʿʫ ʧʦʩʝʙʥʝ ʀʊ ʚʝʰʪʠʥʝ 

ʚʝʟʘʥʝ ʟʘ ʚʝʰʪʘʯʢʝ ʥʝʫʨʦʥʩʢʝ ʤʨʝʞʝ ʤʦʨʘʿʫ ʙʠʪʠ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʦʜʨʝʜʝ ʫʣʘʟʥʝ 

ʧʘʨʘʤʝʪʨʝ ʠ ʜʘ ʜʦʙʠʿʫ ʨʝʟʫʣʪʘʪ ʟʘ ʧʨʝʜʚʠʹʝʥʠ ʧʘʨʘʤʝʪʘʨ (ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʪʦ ʿʝ 

ʫʩʧʝʰʥʦʩʪ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ). 

ɼʘ ʙʠ ʩʝ ʢʨʝʠʨʘʦ ʘʜʘʧʪʠʚʥʠ ʩʠʩʪʝʤ (ʚʝʰʪʘʯʢʘ ʥʝʫʨʦʥʩʢʘ ʤʨʝʞʘ) ʟʘ ʧʨʝʜʚʠʹʘˁʝ 

ʫʩʧʝʰʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ, ʧʦʪʨʝʙʥʦ ʿʝ [4]: 

- ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʬʘʢʪʦʨʝ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʧʝʨʬʦʨʤʘʥʩʝ ʩʪʫʜʝʥʘʪʘ; 

- ʧʨʝʪʚʦʨʠʪʠ ʦʚʝ ʬʘʢʪʦʨʝ ʫ ʬʦʨʤʝ ʧʦʛʦʜʥʝ ʟʘ ʢʦʜʠʨʘˁʝ ʘʜʘʧʪʠʚʥʦʛ ʩʠʩʪʝʤʘ; 

- ʤʦʜʝʣʠʨʘʪʠ ʚʝʰʪʘʯʢʫ ʥʝʫʨʦʥʩʢʫ ʤʨʝʞʫ ʢʦʿʘ ʩʝ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ ʟʘ ʧʨʝʜʚʠʹʘˁʝ 
ʫʩʧʝʰʥʦʩʪʠ ʩʪʫʜʝʥʘʪʘ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʥʘ ʦʩʥʦʚʫ ʫʥʘʧʨʝʜ ʦʜʨʝʹʝʥʠʭ ʧʦʜʘʪʘʢʘ ʟʘ 

ʜʘʪʦʛ ʩʪʫʜʝʥʪʘ. 

ɻʣʘʚʥʠ ʮʠˀʝʚʠ ʠʩʪʨʘʞʠʚʘˁʘ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʝ ʬʘʢʪʦʨʘ ʫʯʝˁʘ ʟʘ ʧʨʝʜʤʝʪʝ ʫ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʠʨʘˁʘ; 

- ʫʩʚʘʿʘˁʘ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ ʠʟ ʧʨʦʛʨʘʤʠʨʘˁʘ; 

- ʢʨʝʠʨʘˁʝ ʠ ʝʚʘʣʫʘʮʠʿʘ ʤʦʜʝʣʘ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ ʢʘʢʦ ʙʠ ʩʝ ʧʨʝʜʚʠʜʝʣʘ 
ʫʩʧʝʰʥʦʩʪ ʫ ʫʯʝˁʫ ʧʨʦʛʨʘʤʠʨʘˁʘ;  

- ʠʟʨʘʜʘ ʚʝʙ ʘʧʣʠʢʘʮʠʿʝ ʟʘ ʨʘʜ ʩʘ ʢʨʝʠʨʘʥʠʤ ʤʦʜʝʣʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ 

ʤʨʝʞʘ; 

- ʩʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʟʥʘˁʘ ʦ ʫʯʝˁʫ ʧʨʦʛʨʘʤʠʨʘˁʘ ʠ ʧʨʝʜʚʠʹʘˁʫ ʫʩʧʝʰʥʦʩʪʠ 
ʩʪʫʜʝʥʘʪʘ ʧʦʤʦ˂ʫ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ. 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʪʘʢʦʹʝ ʠʤʘ ʧʨʘʢʪʠʯʥʫ ʩʚʨʭʫ (ʮʠˀ): ʇʨʠʣʘʛʦʹʘʚʘˁʝ ʥʘʩʪʘʚʝ 

(ʫʯʝˁʘ) ʫ ʩʢʣʘʜʫ ʩ ʧʨʝʜʚʠʹʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʘʨʘʤʝʪʨʘ Ăʫʩʧʝʰʥʦʩʪ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫñ.  
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2. ʊɽʆʈʀɱʉʂʀ ʆʂɺʀʈ 

 

2.1. ʊʨʝʥʜʦʚʠ, ʚʝʰʪʠʥʝ ʠ ʟʥʘˁʝ 

 

2.1.1. ʂˀʫʯʥʠ ʪʨʝʥʜʦʚʠ ʙʫʜʫ˂ʥʦʩʪʠ 

ʉʚʝʪ ʿʝ ʩʚʝ ʢʦʤʧʣʝʢʩʥʠʿʠ ʠ ʥʝʩʪʘʙʠʣʥʠʿʠ, ʥʘʰʘ ʙʫʜʫ˂ʥʦʩʪ ʿʝ ʥʝʠʟʚʝʩʥʘ. ʅʝʦʧʭʦʜʥʦ ʿʝ 

ʢʨʝʠʨʘʪʠ ʪʘʢʚʝ ʩʠʩʪʝʤʝ/ʤʦʜʝʣʝ ʢʦʿʠ ˂ʝ ʤʠʥʠʤʠʟʠʨʘʪʠ ʨʠʟʠʢʝ ʠ ʢʦʿʠ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ 

ʙʫʜʫ˂ʠʤ ʛʝʥʝʨʘʮʠʿʘʤʘ ʦʜʨʝʹʝʥʫ ʠʟʚʝʩʥʦʩʪ. ʇʦʪʨʝʙʥʦ ʿʝ ʧʨʝʪʚʦʨʠʪʠ ʥʘʰ ʪʨʝʥʫʪʥʠ ʩʠʩʪʝʤ 

ʫ ʩʠʩʪʝʤ ʢʦʿʠ ʿʝ ʪʨʘʿʥʦ ʠʥʦʚʘʪʠʚʘʥ ʠ ʧʨʠʣʘʛʦʜˀʠʚ ï ʦʤʦʛʫ˂ʠʪʠ ʧʨʠʭʚʘʪʘˁʝ ʥʦʚʠʭ ʥʘʯʠʥʘ 

ʨʘʟʤʠʰˀʘˁʘ, ʥʦʚʠʭ ʠʜʝʿʘ, ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʨʘʟʚʠʿʘʪʠ ʥʦʚʝ ʚʝʰʪʠʥʝ. 

ʀʜʝʥʪʠʬʠʢʦʚʘʥʦ ʿʝ ʩʝʜʘʤ ʢˀʫʯʥʠʭ ʪʨʝʥʜʦʚʘ ʢʦʿʠ ʯʠʥʝ ʝʢʦʥʦʤʠʿʫ ʙʫʜʫ˂ʥʦʩʪʠ, ʰʝʩʪ 

ʨʘʩʧʦʨʝʹʝʥʠʭ ʫ 3 ʢʘʪʝʛʦʨʠʿʝ (ʪʝʭʥʦʣʦʰʢʠ, ʪʝʭʥʦʣʦʰʢʦ-ʜʨʫʰʪʚʝʥʠ ʠ ʜʨʫʰʪʚʝʥʠ) ʠ ʿʝʜʘʥ 

ʦʧʰʪʠ ʤʝʪʘʪʨʝʥʜ (ʩʣʠʢʘ 2.1.1 [5]). 

 

ʉʣʠʢʘ 2.1.1: ʂˀʫʯʥʠ ʪʨʝʥʜʦʚʠ ʢʦʿʠ ʦʜʨʝʹʫʿʫ ʠʟʙʦʨ ʨʘʜʥʦʛ ʤʝʩʪʘ ʫ XXI ʚʝʢʫ (ʀʟʚʦʨ: [5] ) 

 

¶ ʊʝʭʥʦʣʦʰʢʠ ʪʨʝʥʜʦʚʠ 

1. ɼʠʛʠʪʘʣʠʟʘʮʠʿʘ ʩʚʠʭ ʩʬʝʨʘ ʞʠʚʦʪʘ. ɼʠʛʠʪʘʣʠʟʘʮʠʿʘ ʧʦʜʘʪʘʢʘ ʿʝ ʩʚʝ 

ʟʘʩʪʫʧˀʝʥʠʿʘ, ʠʥʪʝʨʥʝʪ ʩʚʝ ʧʨʠʩʪʫʧʘʯʥʠʿʠ, ʨʘʟʚʠʿʘʿʫ ʩʝ ʥʦʚʝ ʦʙʣʘʩʪʠ ˀʫʜʩʢʝ 

ʘʢʪʠʚʥʦʩʪʠ. ĂJʦʰ ʫʚʝʢ ʥe ʨʘʟʫʤʝʤʦ ʫ ʧʦʪʧʫʥʦʩʪʠ ʰʪa ʟʥʘʯʠ ʞʠʚʝʪʠ ʫ 

ʜʠʛʠʪʘʣʥʦʤ ʩʚʝʪʫ. Tʦ ˂ʝ ʪʝʢ ʨʘʟʫʤʝʪʠ ʛʝʥʝʨʘʮʠʿʝ Ăʜʠʛʠʪʘʣʥʠʭ ʫʨʦʹʝʥʠʢʘ" 

(digital natives) ï ʦʥʠ ʢʦʿʠ ʩʫ ʨʦʹʝʥʠ ʠ ʦʜʨʘʩʣʠ ʫ Ăʩʚʝʪʫ ʙʨʦʿʝʚʘññ [6]. 
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ɹʨʦʿ ʛʦʜʠʥʘ ʦʜ 

ʧʦʿʘʚˀʠʚʘˁʘ 

ʪʝʭʥʦʣʦʛʠʿʝ ʜʦ 

ʥʘʯʠʥʘ ʢʘʜʘ ʿʝ 

ʪʫ ʪʝʭʥʦʣʦʛʠʿʫ 

ʩʘʚʣʘʜʘʣʦ ʚʠʰʝ 

ʦʜ ʯʝʪʚʨʪʠʥʝ 

ʘʤʝʨʠʯʢʝ 

ʧʦʧʫʣʘʮʠʿʝ 

2. ɸʫʪʦʤʘʪʠʟʘʮʠʿʘ ʠ ʨʦʙʦʪʠʟʘʮʠʿʘ. ɸʫʪʦʥʦʤʥʠ ʩʠʩʪʝʤʠ ʧʦʩʪʘʣʠ ʩʫ ʫʦʙʠʯʘʿʝʥʘ 

ʧʦʿʘʚʘ ʫ ʩʚʠʤ ʩʝʢʪʦʨʠʤʘ ʝʢʦʥʦʤʠʿʝ, ʨʦʙʦʪʠʢʘ ʿʝ ʩʪʚʦʨʠʣʘ ʨʝʚʦʣʫʮʠʿʫ ʫ 

ʧʨʦʠʟʚʦʜˁʠ. 

¶ ʊʝʭʥʦʣʦʰʢʦ-ʜʨʫʰʪʚʝʥʠ ʪʨʝʥʜʦʚʠ 

3. ɻʣʦʙʘʣʠʟʘʮʠʿʘ (ʝʢʦʥʦʤʩʢʘ, ʪʝʭʥʦʣʦʰʢʘ ʠ ʢʫʣʪʫʨʥʘ). ɱʝʜʘʥ ʦʜ ʥʘʿʠʟʨʘʞʝʥʠʿʠʭ 

ʪʨʝʥʜʦʚʘ ʜʘʥʘʰˁʝ ʝʢʦʥʦʤʠʿʝ ʿʝ ʛʣʦʙʘʣʠʟʘʮʠʿʘ (ʧʨʦʠʟʚʦʜʥʠ ʣʘʥʮʠ, ʨʦʙʘ ʰʠʨʦʢʝ 

ʧʦʪʨʦʰˁʝ, ʥʘʫʯʥʘ ʩʘʟʥʘˁʘ...); ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʘ ʩʘʨʘʜˁʘ ʿʝ ʩʚʝ ʟʘʩʪʫʧˀʝʥʠʿʘ. 

4. ɽʢʦʣʦʛʠʟʘʮʠʿʘ (ʦʟʝʣʝˁʘʚʘˁʝ). ʆʟʝʣʝˁʘʚʘˁʝ ʝʢʦʥʦʤʠʿʝ, ʦʟʝʣʝˁʘʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ, 

ʩʪʚʘʨʘˁʝ ʠ ʦʯʫʚʘˁʝ Ăʟʝʣʝʥʠʭ ʨʘʜʥʠʭ ʤʝʩʪʘñ ʩʫ ʢˀʫʯʥʠ ʬʘʢʪʦʨʠ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ. 

¶ ɼʨʫʰʪʚʝʥʠ ʪʨʝʥʜʦʚʠ 

5. ɼʝʤʦʛʨʘʬʩʢʝ ʧʨʦʤʝʥʝ. ʅʦʚʦ ʜʨʫʰʪʚʝʥʦ ʦʢʨʫʞʝˁʝ ʜʝʬʠʥʠʩʘʥʦ ʿʝ ʧʦʚʝ˂ʘˁʝʤ 

ʦʯʝʢʠʚʘʥʦʛ ʪʨʘʿʘˁʘ ʞʠʚʦʪʘ, ʩʪʘʣʥʝ ʫʨʙʘʥʠʟʘʮʠʿʝ, ʨʘʩʪʫ˂ʦʤ ʫʣʦʛʦʤ ʞʝʥʘ ʫ 

ʝʢʦʥʦʤʠʿʠ...; ʦʚʝ ʧʨʦʤʝʥʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʫʪʠʯʫ ʥʘ ʤʝˁʘˁʝ ʧʦʩʣʦʚʥʦʛ ʦʢʨʫʞʝˁʘ 

ʠ ʧʦʩʣʦʚʘˁʘ ʫ ʩʘʚʨʝʤʝʥʦʤ ʩʚʝʪʫ. 

6. ʌʦʨʤʠʨʘˁʝ ʤʨʝʞʥʦʛ ʜʨʫʰʪʚʘ. ʈʘʟʚʦʿ ʥʦʚʠʭ ʤʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʰʠʨʝˁʝ 

ʨʝʰʝˁʘ ʙʘʟʠʨʘʥʠʭ ʥʘ blockchain ʪʝʭʥʦʣʦʛʠʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʝʬʠʢʘʩʥʠʿʠ ʥʘʯʠʥ 

ʫʧʨʘʚˀʘˁʘ ʬʠʨʤʘʤʘ (blockchain ʪʝʭʥʦʣʦʛʠʿʘ, ʥʦʚ ʥʘʯʠʥ ʜʦʢʫʤʝʥʪʦʚʘˁʘ ʥʘ 

ʠʥʪʝʨʥʝʪʫ, ʦʤʦʛʫ˂ʠʣʘ ʿʝ ʜʘ ʩʝ ʜʠʛʠʪʘʣʥʘ ʠʥʬʦʨʤʘʮʠʿʘ ʜʠʩʪʨʠʙʫʠʨʘ, ʫʤʝʩʪʦ 

ʢʦʧʠʨʘ, ʯʠʤʝ ʿʝ ʩʪʚʦʨʝʥʘ ʦʩʥʦʚʘ ʟʘ ʥʦʚʫ ʚʝʨʟʠʿʫ ʠʥʪʝʨʥʝʪʘ Ăʀʥʪʝʨʥʝʪ 3.0ñ). 

¶ ʄʝʪʘʪʨʝʥʜ 

7. ʋʙʨʟʘʚʘˁʝ ʪʝʭʥʦʣʦʰʢʠʭ ʠ ʜʨʫʰʪʚʝʥʠʭ ʧʨʦʤʝʥʘ. ʅʦʚʘ ʪʝʭʥʦʣʦʰʢʘ ʨʝʰʝˁʘ ʠ 

ʜʨʫʰʪʚʝʥʝ ʧʨʘʢʩʝ ʩʝ ʧʦʿʘʚˀʫʿʫ ʙʨʞʝ, ʪʝʤʧʦ ʦʙʥʦʚʝ ʦʢʦʣʥʦʛ ʩʚʝʪʘ (ʦʢʨʫʞʝˁʘ) ʿʝ 

ʩʚʝ ʿʘʯʠ. ʆʚʝ ʧʨʦʤʝʥʝ ʩʝ ʜʝʰʘʚʘʿʫ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʚʝ ʚʝ˂ʝ ʩʪʦʧʝ ʧʨʦʤʝʥʘ (ʫʙʨʟʘˁʝ). 

ʂʘʜʘ ʩʝ ʫʧʦʨʝʜʠ ʙʨʟʠʥʘ ʰʠʨʝˁʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʫ XX ʠ XXI ʚʝʢʫ ʧʦʩʪʘʿʝ ʿʘʩʥʦ 

ʚʠʜˀʠʚʦ ʫʙʨʟʘˁʝ ʩʪʦʧʝ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʩʪʘ (ʩʣʠʢʘ 2.1.2 [5]) ɸʢʦ ʿʝ ʟʘ 

ʜʠʩʪʨʠʙʫʮʠʿʫ ʢʣʘʩʠʯʥʦʛ ʪʝʣʝʬʦʥʘ ʦʜ ˁʝʛʦʚʦʛ ʦʩʥʠʚʘˁʘ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʧʨʝʢʦ 30 

ʛʦʜʠʥʘ, ʢʦʜ ʤʦʙʠʣʥʠʭ ʪʝʣʝʬʦʥʘ, ʫ ʨʘʟʚʠʿʝʥʠʤ ʟʝʤˀʘʤʘ, ʪʘʿ ʧʝʨʠʦʜ ʿʝ ʤʘʣʦ ʚʠʰʝ 

ʦʜ 10 ʛʦʜʠʥʘ. 

 

ʉʣʠʢʘ 2.1.2: ʄʘʩʦʚʥʘ ʫʧʦʪʨʝʙʘ ʠʟʫʤʘ (ʀʟʚʦʨ: [5] ) 
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ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
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2.1.2. ɺʝʰʪʠʥʝ ʠ ʦʙʨʘʟʦʚʘˁʝ 

ʈʘʯʫʥʘʨ ʠ ʪʝʭʥʦʣʦʛʠʿʘ ʫʤʨʝʞʘʚʘˁʘ ʨʘʯʫʥʘʨʘ, ʿʝʜʥʠ ʩʫ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʪʝʭʥʦʣʦʰʢʠʭ 

ʠʟʫʤʘ ʯʦʚʝʯʘʥʩʪʚʘ. ʊʨʝʥʜ ʜʠʛʠʪʘʣʠʟʘʮʠʿʝ ʿʝ ʫ ʩʨʘʟʤʝʨʠ ʩʘ ʝʢʩʧʦʥʝʥʮʠʿʘʣʥʠʤ ʨʘʩʪʦʤ 

ʠʥʪʝʨʥʝʪʘ. ʀʥʪʝʨʥʝʪ ʿʝ ʟʘʤʠʰˀʝʥ ʢʘʦ ʤʨʝʞʘ ʨʘʯʫʥʘʨʘ, ʜʘʥʘʩ ʿʝ ʪʦ ʤʨʝʞʘ ʨʘʟʣʠʯʠʪʠʭ 

ʫʨʝʹʘʿʘ, ʦʜ ʨʘʯʫʥʘʨʘ, ʧʘʤʝʪʥʠʭ ʪʝʣʝʬʦʥʘ ʠ ʩʘʪʦʚʘ ʜʦ ʘʫʪʦʤʦʙʠʣʘ, ʩʝʤʘʬʦʨʘ, ʨʦʙʦʪʘ, 

ʜʨʦʥʘ ʠ ʘʫʪʦʤʘʪʠʟʦʚʘʥʝ ʠʥʜʫʩʪʨʠʿʩʢʝ ʤʘʰʠʥʝ. ʅʦʚʘ ʪʝʭʥʦʣʦʛʠʿʘ ʀʥʪʝʨʥʝʪ 

ʠʥʪʝʣʠʛʝʥʪʥʠʭ ʫʨʝʹʘʿʘ, ʨʘʟʚʠʿʘˁʝʤ Ăʜʠʛʠʪʘʣʥʝ ʠʥʪʝʣʠʛʝʥʮʠʿʝñ, ʦʤʦʛʫ˂ʠʣʘ ʿʝ ʝʬʠʢʘʩʥʦ 

ʧʦʚʝʟʠʚʘˁʝ ʜʠʛʠʪʘʣʥʦʛ ʠ ʬʠʟʠʯʢʦʛ ʩʚʝʪʘ. 

ʆʧʰʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ ʜʦʚʝʣʘ ʿʝ ʜʦ ʝʨʝ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʧʦʜʘʪʘʢʘ, ʦʪʚʘʨʘʿʫ ʩʝ ʥʦʚʝ 

ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ ʨʘʟʚʦʿ ʫʨʝʹʘʿʘ ʢʦʿʠ ʩʘʤʦʩʪʘʣʥʦ ʨʝʰʘʚʘʿʫ ʩʣʦʞʝʥʝ ʧʨʦʙʣʝʤʝ (ʚʝʰʪʘʯʢʘ 

ʠʥʪʝʣʠʛʝʥʠʮʘ ï ɺʀ). ʂʘʢʦ ʙʠ ʩʝ ʙʨʟʦ ʘʥʘʣʠʟʠʨʘʣʘ ʦʛʨʦʤʥʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ ʠ 

ʠʟʚʨʰʠʣʦ ˁʠʭʦʚʦ ʩʪʨʫʢʪʫʠʨʘˁʝ ʥʝʦʧʭʦʜʘʥ ʿʝ ʨʘʜ ʫ ʭʠʙʨʠʜʥʠʤ ʩʠʩʪʝʤʠʤʘ 

(ʩʫʧʝʨʩʠʩʪʝʤʠ), ʢʦʿʠ ʫʢˀʫʯʫʿʝ ʪʠʤʦʚʝ ˀʫʜʠ ʠ ʩʠʩʪʝʤʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʚʝʰʪʘʯʢʦʿ 

ʠʥʪʝʣʠʛʝʥʮʠʿʠ. 

ʅʝʢʘʜʘ ʩʫ ʥʘʫʯʥʠʮʠ, ʜʘ ʙʠ ʜʦʙʠʣʠ ʥʦʚʝ ʠʥʬʦʨʤʘʮʠʿʝ, ʤʦʨʘʣʠ ʜʘ ʫʣʦʞʝ ʦʛʨʦʤʥʝ ʥʘʧʦʨʝ. 

ɼʘʥʘʩ ʩʝ ʜʦʰʣʦ ʫ ʜʦʙʘ ʚʠʰʢʘ ʠ ʧʨʝʦʧʪʝʨʝ˂ʝʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ (ʰʪʦ ʤʦʞʝ ʧʨʦʠʟʚʝʩʪʠ 

ʠ Ăʟʘʪʨʧʘʚʘˁʝñ ʠʥʬʦʨʤʘʮʠʿʘʤʘ). ɿʘʭʚʘˀʫʿʫ˂ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʿʠ ʠ ʛʣʦʙʘʣʠʟʘʮʠʿʠ, ʦʙʠʤ 

ʜʦʩʪʫʧʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʩʝ ʙʨʟʦ ʫʚʝ˂ʘʚʘ, ʯʦʚʝʢ ʩʝ ʩʚʝ ʪʝʞʝ ʥʦʩʠ ʩʘ ʬʠʣʪʨʠʨʘˁʝʤ ʠ 

ʘʥʘʣʠʟʦʤ ʩʚʠʭ ʪʠʭ ʠʥʬʦʨʤʘʮʠʿʘ [7]. 

ɼʘ ʙʠ ʩʪʨʫʯˁʘʮʠ ʧʦʩʪʘʣʠ/ʦʩʪʘʣʠ ʝʢʩʧʝʨʪʠ ʫ ʩʚʦʿʦʿ ʦʙʣʘʩʪʠ ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʙʫʜʫ ʫ ʪʦʢʫ 

ʩʘ ʦʙʿʘʚˀʝʥʠʤ ʩʪʫʜʠʿʘʤʘ ʫ ʪʦʿ ʦʙʣʘʩʪʠ. ʋ ʜʘʥʘʰˁʝ ʚʨʝʤʝ, ʦʥʠ ʙʠ ʪʨʝʙʘʣʠ ʜʘ ʧʨʦʯʠʪʘʿʫ 

30-40 ʯʣʘʥʘʢʘ ʥʝʜʝˀʥʦ, ʰʪʦ ʿʝ ʿʝʜʥʦʩʪʘʚʥʦ ʥʝʤʦʛʫ˂ʝ [8]. 

ɿʙʦʛ ʫʙʨʟʘʥʦʛ ʪʝʤʧʘ ʪʝʭʥʦʣʦʰʢʠʭ ʠ ʜʨʫʰʪʚʝʥʠʭ ʧʨʦʤʝʥʘ, ʯʦʚʝʢ ˂ʝ ʤʦʨʘʪʠ, ʚʠʰʝ ʧʫʪʘ ʫ 

ʪʦʢʫ ʩʚʦʛ ʞʠʚʦʪʘ, ʜʘ ʫʯʠ ʠ ʜʘ ʤʝˁʘ ʥʦʚʝ ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦʩʪʠ. ɹʠ˂ʝ ʧʨʠʤʦʨʘʥ ʜʘ ʩʪʝʢʥʝ: 

¶ ʚʝʰʪʠʥʝ ʠ ʟʥʘˁʘ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʨʘʜ ʩʘ ʥʦʚʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ; 

¶ ʚʝʰʪʠʥʝ ʠ ʦʧʰʪʘ ʟʥʘˁʘ ʢʦʿʘ ʤʦʛʫ ʜʘ ʩʝ ʧʨʠʤʝʥʝ ʫ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʫ 

ʧʨʦʬʝʩʠʦʥʘʣʥʠʭ, ʜʨʫʰʪʚʝʥʠʭ ʠ ʣʠʯʥʠʭ ʢʦʥʪʝʢʩʪʘ. 

ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʌʝʜʦʨʦʚʝ [9] Ăɺʝʰʪʠʥʘ ʿʝ ʘʢʪʠʚʥʦʩʪ ʢʦʿʘ ʩʝ ʬʦʨʤʠʨʘ ʧʦʥʘʚˀʘˁʝʤ ʠ 

ʜʦʚʦʹʝˁʝʤ ʫ ʘʫʪʦʤʘʪʠʟʘʤ. ʈʘʟʚʠʿʘˁʝ ʚʝʰʪʠʥʝ ʿʝ ʧʨʦʮʝʩ ʢʦʿʠ ʩʝ ʧʦʩʪʠʞʝ ʠʟʚʦʹʝˁʝʤñ. 

ʆʙʨʘʟʦʚʘˁʝ ʿʝ ʧʦʩʪʘʣʦ ʢˀʫʯʥʠ ʝʣʝʤʝʥʪ ʩʚʠʭ ʩʪʨʘʪʝʛʠʿʘ, ʦʥʦ ʪʨʝʙʘ ʜʘ ʦʤʦʛʫ˂ʠ ʨʘʟʚʦʿ 

ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʧʨʠʣʘʛʦʹʘʚʘˁʝ ʟʘʭʪʝʚʠʤʘ ʥʦʚʦʛ ʤʦʜʝʨʥʦʛ ʜʨʫʰʪʚʘ. ʅʝʦʧʭʦʜʥʦ ʿʝ 

ʧʦʩʪʦʿʝ˂ʠ ʧʨʠʩʪʫʧ ʫʯʝˁʫ ʨʝʚʠʜʠʨʘʪʠ (ʠʥʦʚʠʨʘʪʠ) ʠ ʫʩʤʝʨʠʪʠ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʥʘ/ʧʨʠʤʝˁʝʥʘ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʝ. 

ʆʩʥʦʚʥʠ ʟʘʜʘʪʘʢ ʢʦʿʠ ʩʝ ʧʦʩʪʘʚˀʘʦ ʧʨʝʜ ʦʙʨʘʟʦʚʘˁʝʤ ʫ ʜʚʘʜʝʩʝʪʦʤ ʚʝʢʫ (ʚʝʢ 

ʦʧʠʩʤʝˁʘʚʘˁʘ) ʙʠʦ ʿʝ ʤʘʩʦʚʥʘ ʝʜʫʢʘʮʠʿʘ ˀʫʜʠ ʦʩʥʦʚʥʠʤ ʚʝʰʪʠʥʘʤʘ (ʜʘ ʯʠʪʘʿʫ, ʙʨʦʿʝ ʠ 

ʧʠʰʫ). ʈʘʜʥʠʮʠ ʩʫ, ʢʨʦʟ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʦ ʦʙʨʘʟʦʚʘˁʝ, ʩʪʠʮʘʣʠ ʚʝʰʪʠʥʝ ʧʦʪʨʝʙʥʝ ʟʘ 

ʦʜʨʝʹʝʥʫ ʧʨʦʬʝʩʠʿʫ. ʉʪʝʯʝʥʝ ʚʝʰʪʠʥʝ ʩʫ ʙʠʣʝ ʜʦʚʦˀʥʝ ʟʘ ʦʙʘʚˀʘˁʝ ʟʘʜʘʪʘʢʘ ʢʦʿʠ ʩʝ 

ʥʠʩʫ ʤʥʦʛʦ ʤʝˁʘʣʠ ʪʦʢʦʤ ʚʨʝʤʝʥʘ, ʚʝ˂ʠʥʘ ʨʘʜʥʠʢʘ ʿʝ, ʫ ʪʦʢʫ ʩʚʦʛ ʨʘʜʥʦʛ ʚʝʢʘ, ʢʦʨʠʩʪʠʣʘ 

ʩʚʦʿʝ ʚʝʰʪʠʥʝ ʥʘ ʠʩʪʦʤ ʫʨʝʹʘʿʫ ʠ ʥʠʩʫ ʠʤʘʣʠ ʧʦʪʨʝʙʫ ʟʘ ʜʦʜʘʪʥʠʤ 

ʦʙʨʘʟʦʚʘˁʝʤ/ʫʩʘʚʨʰʘʚʘˁʝʤ. 

ɸʣʠ, ʟʘ ʨʘʜ ʫ ʥʦʚʦʤ, ʢʦʤʧʣʝʢʩʥʦʤ, ʩʚʝʪʫ ʪʝ ʚʝʰʪʠʥʝ ʚʠʰʝ ʥʠʩʫ ʜʦʚʦˀʥʝ. ʋ 21. ʚʝʢʫ (ʚʝʢ 

ʜʠʛʠʪʘʣʠʟʘʮʠʿʝ) ʦʙʨʘʟʦʚʘˁʝ ʜʦʙʠʿʘ ʠ ʟʘʜʘʪʘʢ ï ʩʪʠʮʘˁʝ ʥʦʚʠʭ ʚʝʰʪʠʥʘ (Ă4ʂñ ʚʝʰʪʠʥʝ): 

ʢʦʤʫʥʠʢʘʮʠʿʘ (Communication), ʢʨʝʘʪʠʚʥʦʩʪ (Creativity and Innovation), ʢʨʠʪʠʯʢʦ 

ʨʘʟʤʠʰˀʘˁʝ (Critical Thinking and Problem Solving) ʠ ʪʠʤʩʢʠ ʨʘʜ (Collaboration) [10]. 

ʉʘ ʮʠˀʝʤ ʩʪʚʘʨʘˁʘ ʮʝʣʦʚʠʪʦʛ ʦʙʨʘʟʦʚʘˁʘ ʟʘ 21. ʚʝʢ, ʫ ʪʦʢʫ ʩʫ ʢʦʨʝʥʠʪʝ ʨʝʬʦʨʤʝ 

ʦʙʨʘʟʦʚʘˁʘ. ʋ ɽʚʨʦʧʠ ʿʝ ʚʦʜʝ˂ʘ ʟʝʤˀʘ ʌʠʥʩʢʘ [11], ʜʦʢ ʿʝ ʫ ɸʟʠʿʠ ʉʠʥʛʘʧʫʨ [12]. 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
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ʋ ʉʨʙʠjʠ ʩʝ ʨeʬoʨʤa oʩʥoʚʥoʛ ʠ ʩʨeʜˁeʛ oʙʨaʟoʚaˁa ʩʧʨoʚoʜʠ ʥʝʟʘʚʠʩʥʦ oʜ ʨeʬoʨʤe 

ʚʠʩoʢoʛ oʙʨaʟoʚaˁa. ʈeʬoʨʤa oʩʥoʚʥoʛ ʠ ʩʨeʜˁeʛ oʙʨaʟoʚaˁa ʩʧʨoʚoʜʠ ʩʝ 

ʮeʥʪʨaʣʠʩʪʠʯʢʠ, ʜʦʢ ʩʝ ʨʝʬʦʨʤʘ ʚʠʩoʢʦʛ oʙʨaʟoʚaˁʘ ʩʧʨʦʚʦʜʠ ʦʜ ʩʪʨaʥe ʩaʤʠʭ 

ʚʠʩoʢoʰʢoʣʩʢʠʭ ʫʩʪaʥoʚa. ɻʦʜʠʥʝ 2012. ʚʣʘʜʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʫʩʚʦʿʠʣʘ ʿʝ Ăʉʪʨʘʪʝʛʠʿʫ 

ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝñ [13]. ɱʝʜʘʥ ʦʜ ʢˀʫʯʥʠʭ ʜʝʣʦʚʘ ʪʦʛ ʧʣʘʥʘ ʿʝ 

ʩʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʦʩʥʦʚʥʦʛ ʠ ʩʨʝʜˁʦʰʢʦʣʩʢʦʛ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ. ʅʦʚʘ ʩʪʨʘʪʝʛʠʿʘ 

ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʪʨʝʙʘʣʘ ʿ ʝ ʜʘ ʦʩʠʛʫʨʘ ʨʘʟʚʦʿ ʩʚʘʢʝ ʦʩʦʙʝ, ʜʨʫʰʪʚʘ ʠ ʜʨʞʘʚʝ ʟʘʩʥʦʚʘʥʝ 

ʥʘ ʟʥʘˁʫ. 

ʂˀʫʯʥʠ ʧʨʦʙʣʝʤ, ʪʨʝʥʫʪʥʦʛ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʫ ʉʨʙʠʿʠ, ʿʝ ʪʘʿ ʰʪʦ ʩʝ ʿʦʰ ʫʚʝʢ 

ʠʥʩʠʩʪʠʨʘ ʥʘ ʧʘʩʠʚʥʦʤ ʫʩʚʘʿʘˁʫ ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ, ʘ ʥʝ ʥʘ ˁʠʭʦʚʦʿ ʧʨʘʢʪʠʯʥʦʿ ʧʨʠʤʝʥʠ. 

ʆʜ ʪʦʛʘ, ʢʦʣʠʢʦ ʩʫ ʰʢʦʣʝ ʩʧʨʝʤʥʝ ʜʘ ʥʘʧʫʩʪʝ ʪʨʘʜʠʮʠʦʥʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʧʨʠʤʝʥʝ ʥʦʚʝ 

ʤʝʨʝ ʦʙʨʘʟʦʚʥʝ ʧʦʣʠʪʠʢʝ (ʤʝʨʝ ʢʦʿʝ ʚʦʜʝ ʢʘ ʚʠʰʝʤ ʩʪʝʧʝʥʫ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ ʫʯʝʥʠʢʘ ʠ 

ʩʪʫʜʝʥʘʪʘ ʧʦʪʨʝʙʥʠʭ ʟʘ ʫʯʝʰ˂ʝ ʥʘ ʜʠʛʠʪʘʣʥʦʤ ʪʨʞʠʰʪʫ ʨʘʜʘ) ʟʘʚʠʩʠ ʠ ʦʜʛʦʚʦʨ ʥʘ 

ʧʠʪʘˁʝ Ăɼʘ ʣʠ ʦʙʨʘʟʦʚʘˁʝ ʫ ʉʨʙʠʿʠ ʠʩʧʫˁʘʚʘ ʩʚʦʿʫ ʩʚʨʭʫ?ñ. ʈʝʟʫʣʪʘʪʠ PISA ʪʝʩʪʦʚʘ 

(Programme for International Student Assessment ï ʄʝʹʫʥʘʨʦʜʥʠ ʧʨʦʛʨʘʤ ʧʨʦʮʝʥʝ 

ʦʙʨʘʟʦʚʥʠʭ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ) ʧʦʪʚʨʹʫʿʫ ʥʠʟʘʢ ʥʠʚʦ ʧʠʩʤʝʥʦʩʪʠ ʫʯʝʥʠʢʘ ʫ ʉʨʙʠʿʠ 

[14]. 

ʇʨʠ ʧʣʘʥʠʨʘˁʫ, ʨʝʘʣʠʟʘʮʠʿʠ ʠ ʝʚʘʣʫʘʮʠʿʠ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘˁʘ ʧʘʞˁʫ ʪʨʝʙʘ ʫʩʤʝʨʠʪʠ ʥʘ 

ʦʥʦ ʰʪʦ ʿʝ ʩʫʰʪʠʥʩʢʦ ʟʘ ʫʯʝʥʠʢʝ/ʩʪʫʜʝʥʪʝ ï ʰʪʘ ʦʥʠ ʤʦʛʫ ʜʘ ʫʨʘʜʝ ʥʘ ʢʨʘʿʫ ʧʨʦʮʝʩʘ 

ʦʙʨʘʟʦʚʘˁʘ, ʪʿ. ʦʙʨʘʪʠʪʠ ʧʘʞˁʫ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʝ ʠ ʠʩʭʦʜʝ (ʞʝˀʝʥʝ ʨʝʟʫʣʪʘʪʝ), ʢʦʿʠ ʩʫ 

ʠʟʨʘʞʝʥʠ ʢʘʦ ʠʥʜʠʚʠʜʫʘʣʥʘ ʧʦʩʪʠʛʥʫ˂ʘ [15]. ɺʠʩʦʢʘ ʩʪʦʧʘ ʥʝʟʘʧʦʩʣʝʥʦʩʪʠ ʤʣʘʜʠʭ ʫ 

ɽʚʨʦʧʠ, ʢʦʿʘ ʿʝ ʯʝʩʪʦ ʧʨʦʫʟʨʦʢʦʚʘʥʘ ʥʝʫʩʢʣʘʹʝʥʦʰ˂ʫ ʚʝʰʪʠʥʘ, ʿʦʰ ʚʠʰʝ ʿʝ ʥʘʛʣʘʩʠʣʘ 

ʧʦʪʨʝʙʝ ʟʘ ʧʦʙʦˀʰʘˁʝʤ ʢʚʘʣʠʪʝʪʘ ʠ ʚʘʞʥʦʩʪʠ ʚʝʰʪʠʥʘ ʠ ʢʦʤʧʝʪʝʥʮʠʿʘ ʢʦʿʝ ʤʣʘʜʠ ʩʪʠʯʫ 

ʥʘʢʦʥ ʰʢʦʣʦʚʘˁʘ. 

ʆʙʨʘʟʦʚʘˁʝ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʬʦʢʫʩʠʨʘʥʦ ʥʝ ʩʘʤʦ ʥʘ ʧʨʝʥʦʩ ʟʥʘˁʘ ʠ ʨʘʟʚʦʿ ʚʝʰʪʠʥʘ, ʚʝ˂ ʠ 

ʥʘ ʧʫʥʫ ʧʦʜʨʰʢʫ ʨʘʟʚʦʿʫ ʦʩʦʙʝ ʢʘʦ ʧʫʥʦʧʨʘʚʥʦʛ ʘʫʪʦʨʘ ʩʚʦʛ ʞʠʚʦʪʘ. ʋ ʟʘʭʪʝʚʠʤʘ 

ʧʦʩʣʦʜʘʚʘʮʘ, ʧʦʨʝʜ ʧʦʩʝʜʦʚʘˁʘ Ăʤʝʢʠʭñ ʠ Ăʪʚʨʜʠʭñ ʚʝʰʪʠʥʘ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʧʦʩʝʜʦʚʘˁʝ 

ʠ Ăʜʠʛʠʪʘʣʥʠʭñ ʚʝʰʪʠʥʘ, ʢʘʦ ʠ ʢʦʤʙʠʥʘʮʠʿʫ ʠʩʪʠʭ [9]. Ăʄʝʢʝ ʚʝʰʪʠʥʝñ ʩʫ ʦʩʦʙʠʥʝ 

ʣʠʯʥʦʩʪʠ ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʯʦʚʝʢʫ ʜʘ ʧʦʩʪʠʛʥʝ ʫʩʧʝʭ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʨʘʚʘʮ ʫ ʢʦʤʝ ʨʘʜʠ (ʣʠʜʝʨʩʪʚʦ, ʢʦʤʫʥʠʢʘʮʠʿʘ ʠʣʠ ʫʧʨʘʚˀʘˁʝ ʚʨʝʤʝʥʦʤ). 

Ăʊʚʨʜʝ ʚʝʰʪʠʥʝñ ʩʫ ʧʦʚʝʟʘʥʝ ʩʝ ʩʧʝʮʠʬʠʯʥʠʤ ʪʝʭʥʠʯʢʠʤ ʟʥʘˁʝʤ ʠ ʦʙʫʢʦʤ, ʪʿ. ʪʝʭʥʠʯʢʝ 

ʚʝʰʪʠʥʝ ʚʝʟʘʥʝ ʟʘ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʝ ʦʙʘʚˀʘʿʫ ʫ ʧʦʜʨʫʯʿʫ ʬʦʨʤʘʣʠʟʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ: 

ʢʘʥʮʝʣʘʨʠʿʩʢʠ ʨʘʜ, ʣʦʛʠʩʪʠʢʘ, ʚʦʞˁʘ, ʧʨʦʛʨʘʤʠʨʘˁʝ, ʠʪʜ. Ăɼʠʛʠʪʘʣʥʝ ʚʝʰʪʠʥʝñ ʩʫ 

ʰʠʨʦʢ ʩʧʝʢʪʘʨ ʚʝʰʪʠʥʘ ʢʦʿʝ ʩʫ ʧʦʚʝʟʘʥʝ ʩʘ ʧʦʪʧʫʥʦʤ ʢʦʤʧʿʫʪʝʨʠʟʘʮʠʿʦʤ ʠ 

ʜʠʛʠʪʘʣʠʟʘʮʠʿʦʤ. 

ʋ ʉʨʙʠʿʠ ʩʝ 2019. ʛʦʜʠʥʝ ʧʦʯʝʣʦ ʩʘ ʠʟʨʘʜʦʤ Ăʉʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ ʫ 

ʉʨʙʠʿʠ ʟʘ ʧʝʨʠʦʜ 2019-2023ñ [16]. ʎʠˀ ʦʚʝ ʩʪʨʘʪʝʛʠʿʝ ʿʝ ʨʘʟʚʦʿ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ ʩʚʠʭ 

ʛʨʘʹʘʥʘ ʢʨʦʟ ʧʦʚʝ˂ʘˁʝ ʨʘʯʫʥʘʨʩʢʝ ʧʠʩʤʝʥʦʩʪʠ, ʧʦʚʝ˂ʘˁʝ ʫʧʦʪʨʝʙʝ ʨʘʯʫʥʘʨʘ ʠ 

ʠʥʪʝʨʥʝʪʘ, ʧʨʠʤʝʥʘ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ ʠ ʢʦʤʧʝʪʝʥʮʠʿʘ ʥʘ ʩʚʠʤ ʥʠʚʦʠʤʘ ʦʙʨʘʟʦʚʘˁʘ, 

ʧʦʜʠʟʘˁʝ ʢʦʤʧʝʪʝʥʮʠʿʘ ʥʘʩʪʘʚʥʠʢʘ. 

 

2.1.3. ɿʥʘˁʝ ʠ ʀʊ 

ɿʥʘˁʝ ʥʠʿʝ ʠʥʬʦʨʤʘʮʠʿʘ. ɿʥʘˁʝ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʠʥʪʫʠʮʠʿʝ, ʠʩʢʫʩʪʚʘ, ʚʝʰʪʠʥʘ, ʫʯʝˁʘ ʠ 

ʩʢʫʧʘ ʠʜʝʿʘ. ɿʥʘˁʝ ʦʤʦʛʫ˂ʘʚʘ ʩʪʚʘʨʘˁʝ ʥʦʚʦʛ ʟʥʘˁʘ. ɼʘ ʙʠ ʩʝ ʜʦʥʝʣʝ ʠʩʧʨʘʚʥʝ ʦʜʣʫʢʝ 

ʥʝʦʧʭʦʜʥʦ ʿʝ ʟʥʘˁʝ. ʊʦʢ ʟʥʘˁʘ ʩʝ ʤʦʞʝ ʧʨʠʢʘʟʘʪʠ ʢʨʦʟ 4 ʘʩʧʝʢʘʪʘ ʟʥʘˁʘ ï ʇʀɿʄ 

(ʧʦʜʘʪʘʢ, ʠʥʬʦʨʤʘʮʠʿʘ, ʟʥʘˁʝ, ʤʫʜʨʦʩʪ), ˁʝʛʦʚoʛ ʨʘʟʫʤʝʚʘˁʘ ʠ ʢʦʥʪʝʢʩʪʘ ʫʧʦʪʨʝʙʝ 

(ʩʣʠʢʘ 2.1.3 [17]). Ăɿʥʘˁʝ ʠʥʬʦʨʤʠʰʝ, ʤʫʜʨʦʩʪ ʪʨʘʥʩʬʦʨʤʠʰʝñ [18]. 
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ʉʣʠʢʘ 2.1.3: ʇʨʚʠ ʧʦʛʣʝʜ ʥʘ ʇʀɿʄ ʭʠʿʝʨʘʨʭʠʿʫ ï ʣʠʥʝʘʨʥʠ ʣʘʥʘʮ (ʀʟʚʦʨ: [17]) 

 

ʇʦʚʝʟʘʥʦʩʪ ʦʚʘ 4 ʘʩʧʝʢʪʘ ʩʣʝʜʠ ʠʟ ˁʠʭʦʚʝ ʭʠʿʝʨʘʨʭʠʿʝ. ʉʚʘʢʠ ʥʘʨʝʜʥʠ ʘʩʧʝʢʪ ʧʨʝʜʩʪʘʚˀʘ 

ʧʨʝʪʭʦʜʥʠ ʘʩʧʝʢʪ ʢʦʿʠ ʿʝ ʧʨʦʰʠʨʝʥ ʜʦʜʘʪʥʠʤ ʬʘʢʪʦʨʠʤʘ (ʢʦʥʪʝʢʩʪ, ʨʘʟʫʤʝʚʘˁʝ ʠ 

ʧʨʠʤʝʥʘ). ʇʦʜʘʪʘʢ (ʢʦʿʠ ʥʘʩʪʘʿʝ ʧʫʪʝʤ ʠʩʪʨʘʞʠʚʘˁʘ, ʩʪʚʘʨʘˁʘ, ʧʨʠʢʫʧˀʘˁʘ ʠ ʦʪʢʨʠ˂ʘ) 

ʿʝ ʯʠˁʝʥʠʮʘ ʙʝʟ ʢʦʥʪʝʢʩʪʘ, ʠ ʘʢʦ ʤʫ ʩʝ ʧʨʠʜʨʫʞʠ ʢʦʥʪʝʢʩʪ, ʦʥ ʧʦʩʪʘʿʝ ʠʥʬʦʨʤʘʮʠʿʘ, ʪʿ. 

ʧʨʝʪʚʘʨʘ ʩʝ ʫ ʠʥʬʦʨʤʘʮʠʿʝ. ɸʢʦ ʩʝ ʠʥʬʦʨʤʘʮʠʿʘ, ʢʦʿʘ ʿʝ ʩʪʘʪʠʯʥʘ, ʫʩʤʝʨʠ ʢʘ ʨʘʟʫʤʝʚʘˁʫ 

(ʨʘʩʫʹʠʚʘˁʫ), ʦʥʘ ʧʦʩʪʘʿʝ ʟʥʘˁʝ, ʢʦʿʝ ʿʝ ʜʠʥʘʤʠʯʥʦ. ʂʘʜʘ ʩʝ ʟʥʘˁʝ, ʢʦʿʝ ʩʝ ʛʨʘʜʠ ʢʨʦʟ 

ʠʩʢʫʩʪʚʦ, ʯʝʩʪʦ ʧʨʠʤʝˁʫʿʝ, ʦʥʦ ʧʦʩʪʘʿʝ ʤʫʜʨʦʩʪ, ʤʫʜʨʦʩʪ ʿʝ ʢʨʘʿˁʠ ʥʠʚʦ ʨʘʟʫʤʝʚʘˁʘ. 

ʂʘʢʦ ʙʠ ʩʘʚʨʝʤʝʥʠ ʯʦʚʝʢ ʫʩʧʝʰʥʦ ʧʨʠʤʝˁʠʚʘʦ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫ ʨʝʰʘʚʘˁʫ ʟʘʜʘʪʘʢʘ 

ʩʚʘʢʦʜʥʝʚʥʦʛ, Ăʜʠʛʠʪʘʣʥʦʛñ, ʞʠʚʦʪʘ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʜʦʙʨʦ ʧʦʟʥʘʿʝ ʠʥʬʦʨʤʘʮʠʦʥʝ 

ʪʝʭʥʦʣʦʛʠʿʝ (ʀʊ) ʠ ʜʘ ʨʘʩʧʦʣʘʞʝ ʩʧʦʩʦʙʥʦʩʪʠʤʘ (ʧʨʦʬʝʩʠʦʥʘʣʥʠʤ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ) 

[19]: 

- ʧʨʦʿʝʢʪʦʚʘˁʝ ʦʩʥʦʚʥʠʭ ʠ ʧʨʠʤʝˁʝʥʠʭ ʀʊ; 

- ʨʘʟʚʦʿ ʩʨʝʜʩʪʘʚʘ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʀʊ; 

- ʦʙʨʘʜʘ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʨʘʜʘ. 

ʂʦʨʠʰ˂ʝˁʝ ʨʘʯʫʥʘʨʘ, ʩʘʚʨʝʤʝʥʠʭ ʩʨʝʜʩʪʘʚʘ ʦʙʨʘʜʝ ʠ ʧʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʿʘ, ʧʨʝʜʩʪʘʚˀʘ 

ʧʦʯʝʪʘʢ ʥʦʚʝ ʬʘʟʝ, ʥʘʟʚʘʥʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʿʘ (ʢʦʤʧʿʫʪʝʨʠʟʘʮʠʿʘ). ʇʨʠʢʫʧˀʘˁʝ, ʦʙʨʘʜʘ, 

ʦʨʛʘʥʠʟʦʚʘˁʝ, ʯʫʚʘˁʝ, ʧʨʝʪʨʘʞʠʚʘˁʝ, ʜʠʩʪʨʠʙʫʮʠʿʘ, ʢʦʨʠʰ˂ʝˁʝ ʠʥʬʦʨʤʘʮʠʿʘ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʜʦʤʠʥʘʥʪʥʝ ʘʢʪʠʚʥʦʩʪʠ ʥʦʚʠʭ Ăʜʠʛʠʪʘʣʥʠʭñ ʛʝʥʝʨʘʮʠʿʘ. ʇʨʦʠʟʚʦʜˁʘ 

ʠʥʬʦʨʤʘʮʠʿʘ, ʢʘʦ ʩʧʝʮʠʬʠʯʥʝ ʚʨʩʪʝ ʨʦʙʝ, ʜʘʥʘʩ ʫ ʩʘʚʨʝʤʝʥʦʿ ʝʢʦʥʦʤʠʿʠ ʧʨʝʜʩʪʘʚˀʘ 

ʥʘʿʨʘʟʚʠʿʝʥʠʿʫ ʠ ʥʘʿʧʨʦʬʠʪʘʙʠʣʥʠʿʫ ʧʨʦʠʟʚʦʜʥʫ ʛʨʘʥʫ. 

 

ʉʣʠʢʘ 2.1.4: ʆʧʰʪʘ ʰʝʤʘ ʧʨʦʠʟʚʦʜˁʝ ʠʥʬʦʨʤʘʮʠʿʘ (ʀʟʚʦʨ: ʘʫʪʦʨ) 

 

˨͔͍͔ͦͯͣͤͭͦ͊ͤ͟ 
͙ͤͺͦͪͣ͊ͼ͙͔͞

˭͊ͻ͔͍͙ͭ ͙͙ͦͪͫͤ͊͟͟ 

˽ͪͦͼ͔ͫ ͙͍͔ͨͪͦͦ͒ͥ͘ 
͙ͤͺͦͪͣ͊ͼ͙͊͞

ˮͤͺͦͪͣ͊ͼ͙͙ͦͤ 
͙͍͙ͨͪͦͦ͒͘ 

ό͙ͤͺͦͪͣ͊ͼ͙͔ͦͤ ͎͔ͯͫͯ͡ύ
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ʎʠˀʝʚʠ ʀʊ ʩʫ: 

- ʆʩʥʦʚʥʠ: ʬʦʨʤʠʨʘˁʝ ʚʠʩʦʢʦʢʚʘʣʠʪʝʪʥʦʛ ʨʝʩʫʨʩʘ (ʥʦʚʝ ʠʥʬʦʨʤʘʮʠʿʝ, ʟʥʘˁʘ) 

ʥʝʦʧʭʦʜʥʦʛ ʟʘ ʧʦʙʦˀʰʘˁʝ ʝʬʠʢʘʩʥʦʩʪʠ ʩʠʩʪʝʤʘ ʫ ʢʦʿʝʤ ʜʝʣʫʿʝ; 

- ʉʧʝʮʠʬʠʯʥʠ ʮʠˀ: ʝʬʠʢʘʩʥʘ ʧʨʦʠʟʚʦʜˁʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʧʨʦʠʟʚʦʜʘ ʠ ʨʘʮʠʦʥʘʣʥʦ 

ʢʦʨʠʰ˂ʝˁʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʨʝʩʫʨʩʘ ʫ ʧʨʦʮʝʩʫ ʟʘʜʦʚʦˀʘʚʘˁʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʧʦʪʨʝʙʘ ʢʦʨʠʩʥʠʢʘ. 

 

2.2. ʇʨʦʛʨʘʤʠʨʘˁʝ ʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ 

 

2.2.1. ɿʥʘʯʘʿ ʧʨʦʛʨʘʤʠʨʘˁʘ/ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ 

ʉʦʬʪʚʝʨ ʿʝ ʧʨʦʛʨʘʤ ʢʦʿʠ ʧʨʝʮʠʟʠʨʘ ʨʘʜˁʝ ʢʦʿʝ ʨʘʯʫʥʘʨ ʤʦʨʘ ʜʘ ʠʟʚʨʰʠ ʢʘʢʦ ʙʠ ʨʝʰʠʦ 

ʦʜʨʝʹʝʥʠ ʟʘʜʘʪʘʢ ʠʣʠ ʛʨʫʧʫ ʟʘʜʘʪʘʢʘ. ʇʨʝʜʩʪʘʚˀʝʥ ʿʝ ʫ ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ (ʨʘʯʫʥʘʨʩʢʠ 

ʧʨʦʛʨʘʤ) ʠʣʠ ʫ ʤʘʰʠʥʩʢʦʤ ʢʦʜʫ (ʤʘʰʠʥʩʢʠ ʧʨʦʛʨʘʤ). ʅʘʿʦʧʰʪʠʿʝ, ʩʦʬʪʚʝʨ ʿʝ ʧʦʜʝˀʝʥ 

ʥʘ ʦʩʥʦʚʥʠ ʩʦʬʪʚʝʨ ʠ ʘʧʣʠʢʘʮʠʿʝ (ʧʨʠʤʝˁʝʥʠ ʩʦʬʪʚʝʨ). ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ, ʦʧʝʨʘʪʠʚʥʠ 

ʩʠʩʪʝʤʠ (ʆʉ), ʩʝʨʚʠʩʥʠ ʘʣʘʪʠ ʠ ʫʩʣʫʞʥʠ ʧʨʦʛʨʘʤʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʩʥʦʚʥʠ ʩʦʬʪʚʝʨ, ʜʦʢ 

ʧʦʩʝʙʥʠ ʩʦʬʪʚʝʨ ʫʢˀʫʯʫʿʝ ʧʘʢʝʪʝ ʘʧʣʠʢʘʮʠʿʘ ʢʦʿʠ ʩʫ ʢʨʝʠʨʘʥʠ ʟʘ ʨʝʰʘʚʘˁʝ 

ʩʧʝʮʠʬʠʯʥʠʭ ʧʨʦʙʣʝʤʘ, ʢʘʦ ʰʪʦ ʩʫ ʫʧʨʘʚˀʘˁʝ, ʧʨʝʚʦʹʝˁʝ, ʜʠʟʘʿʥʠʨʘˁʝ, ʠʪʜ. 

ɹʠʪʠ ʫʩʧʝʰʘʥ ʥʘʫʯʥʠʢ, ʠʥʞʝˁʝʨ, ʝʢʦʥʦʤʠʩʪʘ, ʙʠʟʥʠʩʤʝʥ,... ʫ ʜʘʥʘʰˁʝʤ ʜʠʛʠʪʘʣʥʦʤ 

ʩʚʝʪʫ, ʟʘʭʪʝʚʘ ʢʦʨʠʰ˂ʝˁʝ ʨʘʯʫʥʘʨʩʢʦʛ ʤʦʜʝʣʦʚʘˁʘ, ʰʪʦ ʧʦʜʨʘʟʫʤʝʚʘ ʠʩʪʦʚʨʝʤʝʥʦ 

ʧʦʟʥʘʚʘˁʝ ʦʜʨʝʹʝʥʠʭ ʥʘʫʯʥʠʭ ʤʦʜʝʣʘ ʠ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ. ʇʨʦʛʨʘʤʝʨʩʢʝ ʚʝʰʪʠʥʝ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʜʘʥʘʩ ʢˀʫʯʥʫ ʢʦʤʧʝʪʝʥʮʠʿʫ ʫ ʩʢʦʨʦ ʩʚʠʤ ʩʬʝʨʘʤʘ ˀʫʜʩʢʦʛ ʜʝʣʦʚʘˁʘ. 

ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʝʛʟʠʩʪʠʨʘʿʫ ʧʨʝʢʦ ʩʝʜʘʤʜʝʩʝʪ ʛʦʜʠʥʘ ʠ ʦʩʥʦʚʥʠ ʤʝʭʘʥʠʟʤʠ ˁʠʭʦʚʠʭ 

ʧʨʠʤʝʥʘ ʦʩʪʘʣʠ ʩʫ ʠʩʪʠ (ʥʠʩʫ ʩʝ ʤʝˁʘʣʠ). 

ɼʘ ʙʠ ʩʝ ʧʨʦʙʣʝʤ ʫ ʥʝʢʦʿ ʦʙʣʘʩʪʠ ʨʝʰʠʦ ʥʝʦʧʭʦʜʥʘ ʿʝ ʠʜʝʿʘ ʢʦʿʫ ʪʨʝʙʘ ʪʨʘʥʩʬʦʨʤʠʩʘʪʠ 

ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʬʦʨʤʘʣʥʠ ʤʦʜʝʣ. ʆʩʦʙʘ, ʢʦʿʘ ʧʦʩʝʜʫʿʝ ʩʧʦʩʦʙʥʦʩʪ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ ʠʜʝʿʝ 

ʫ ʬʦʨʤʘʣʥʠ ʤʦʜʝʣ ʿʝ ʩʪʨʫʯˁʘʢ (ʥʘʫʯʥʠʢ, ʠʩʪʨʘʞʠʚʘʯ, ʧʨʠʚʨʝʜʥʠʢ,...) ʫ ʪʦʿ ʦʙʣʘʩʪʠ, ʠ 

ʦʥʘ ʞʝʣʠ ʜʘ ʦʚʘʿ ʤʦʜʝʣ ʧʨʠʤʝʥʠ ʢʘʦ ʀʊ ʨʝʰʝˁʝ ʠʣʠ ʜʘ ʧʨʦʚʝʨʠ ˁʝʛʦʚʫ ʚʘʣʠʜʥʦʩʪ 

ʧʦʤʦ˂ʫ ʨʘʯʫʥʘʨʩʢʝ ʩʠʤʫʣʘʮʠʿʝ. ɿʙʦʛ ʪʦʛʘ, ʩʪʨʫʯˁʘʢ ʢʦʥʪʘʢʪʠʨʘ ʜʨʫʛʫ ʦʩʦʙʫ/ʪʠʤ ʢʦʿʘ 

ʠʤʘ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʢʦʤʫʥʠʮʠʨʘ ʩʘ ʨʘʯʫʥʘʨʠʤʘ ʧʦʤʦ˂ʫ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ (ʧʨʦʛʨʘʤʝʨ). 

ʇʨʦʛʨʘʤʝʨ ʪʨʘʥʩʬʦʨʤʠʰʝ ʤʦʜʝʣ ʫ ʠʟʚʦʨʥʠ ʢʦʜ ʥʝʢʦʛ ʫʥʠʚʝʨʟʘʣʥʦʛ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ 

(ʋʇɱ) ʠ ʢʦʤʧʘʿʣʝʨ (ʧʨʝʚʦʜʠʣʘʮ) ʪʨʘʥʩʬʦʨʤʠʰʝ ʠʟʚʦʨʥʠ ʢʦʜ ʫ ʠʟʚʨʰʥʠ ʨʘʯʫʥʘʨʩʢʠ 

ʧʨʦʛʨʘʤ (ʩʣʠʢʘ 2.2.1 ʘ [20])). 

ͫͭͪͯ;ͥ͊͟ ͪ͊;ͯͤ͊ͪ

ͫͭͪͯ;ͥ͊͟

͎͔ͨͪͦͪ͊ͣͪ
ͺ͙ͦͪͣ͊ͤ͡ 
͔ͣͦ͒͡

͎ͨͪͦͪ͊ͣ 
ͯ ̂˽˳-ͯ

͙͊͘͘͡

)͊ ͭ ͔͙ͪͤͯͭͤ ͔ͣͦ͒͡

ͫͭͪͯ;ͥ͊͟

ͪ͊;ͯͤ͊ͪ

ͫͭͪͯ;ͥ͊͟

ͺ͙ͦͪͣ͊ͤ͡ ͔ͣͦ͒͡ 
ͯ ˿˽˳-ͯ

)͋ ͙ ͔͙͒͊ͤ͡ ͔ͣͦ͒͡

͎͔ͨͪͦͪ͊ͣͪ
˿˽˳

  

ʉʣʠʢʘ 2.2.1: ʊʨʝʥʫʪʥʠ ʠ ʠʜʝʘʣʘʥ ʤʦʜʝʣ ʩʘʨʘʜˁʝ ʩʘ ʨʘʯʫʥʘʨʩʢʠʤ ʩʠʩʪʝʤʦʤ  

(ʀʟʚʦʨ: [20]) 

 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
9 

ɻʣʘʚʥʠ ʥʝʜʦʩʪʘʢ ʦʚʦʛ ʤʦʜʝʣʘ ʿʝ ʪʘʿ ʰʪʦ ʩʪʨʫʯˁʘʢ ʥʝ ʨʘʟʫʤʝ ʧʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢʝ, ʘ 

ʧʨʦʛʨʘʤʝʨ ʩʝ ʥʝ ʩʥʘʣʘʟʠ ʩʘ ʤʦʜʝʣʠʤʘ ʙʘʰ ʥʘʿʙʦˀʝ. ɿʙʦʛ ʪʦʛʘ ʿʝ ʧʦʪʨʝʙʘʥ ʧʦʩʨʝʜʥʠʢ ʢʦʿʠ 

ʪʫʤʘʯʠ (ʧʨʝʚʦʜʠ) ʤʦʜʝʣ ʥʘ ʦʜʨʝʹʝʥʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʧʨʦʛʨʘʤʝʨʘ. ʈʝʰʝʘˁ ʦʚʦʛ 

ʧʨʦʙʣʝʤʘ ʿʝ ʜʘ ʩʝ ʦʜ ʩʚʠʭ ʦʚʠʭ ʦʩʦʙʘ Ăʥʘʧʨʘʚʠñ ʚʨʭʫʥʩʢʠ ʧʨʦʛʨʘʤʝʨ. ʆʚʘʿ ʮʠˀ ʩʝ ʤʦʞʝ 

ʦʩʪʚʘʨʠʪʠ ʥʘ ʜʚʘ ʥʘʯʠʥʘ: 

¶ ʠʟʫʯʘʚʘˁʝʤ ʫʥʠʚʝʨʟʘʣʥʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʦʧʰʪʝ ʥʘʤʝʥʝ ʫ ʩʨʝʜˁʠʤ ʰʢʦʣʘʤʘ ʠ 

ʥʘ ʫʥʠʚʝʨʟʠʪʝʪʠʤʘ. ʆʚʠ ʿʝʟʠʮʠ ʧʨʫʞʘʿʫ ʦʜʣʠʯʥʫ ʧʦʜʨʰʢʫ ʟʘ ʩʚʝ ʚʨʩʪʝ ʨʘʯʫʥʘʨʩʢʠʭ 

ʧʨʦʛʨʘʤʘ ï ʩʠʩʪʝʤʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ, ʥʫʤʝʨʠʯʢʦ ʨʘʯʫʥʘˁʝ, ʦʙʨʘʜʘ ʧʦʜʘʪʘʢʘ, 

ʘʧʣʠʢʘʮʠʿʝ ʢʨʘʿˁʝʛ ʢʦʨʠʩʥʠʢʘ, ʧʦʩʣʦʚʥʘ ʣʦʛʠʢʘ, ʨʘʜ ʫ ʨʝʣʥʦʤ ʚʨʝʤʝʥʫ, ʠʪʜ. ʆʚʦ 

ʨʝʰʝˁʝ ʿʝ ʧʦʧʫʣʘʨʥʦ, ʘʣʠ ʥʘʞʘʣʦʩʪ ʩʘʤʦ ʤʘʣʠ ʜʝʦ ʩʪʨʫʯˁʘʢʘ ʿʝ ʧʦʪʧʫʥʦ ʫʧʦʟʥʘʪ ʩʘ 

ʫʥʠʚʝʨʟʘʣʥʠʤ ʿʝʟʠʮʠʤʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ. 

¶ ʧʨʠʣʘʛʦʹʘʚʘˁʝʤ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʬʦʨʤʘʣʥʠʤ ʤʦʜʝʣʠʤʘ, ʦʜʥʦʩʥʦ ʠʟʫʯʘʚʘˁʝ 

ʩʧʝʮʠʬʠʯʥʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ (ʉʇɱ) ʢʦʿʠ ʩʫ ʫʩʢʦ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʠ ʟʘ ʢʦʥʢʨʝʪʘʥ 

ʜʦʤʝʥ ʧʨʦʙʣʝʤʘ (ʩʣʠʢʘ 2.2.1 ʙ [20]) 

ʉʪʠʮʘˁʝ ʠ ʨʘʟʚʠʿʘˁʝ ʟʥʘˁʘ ʦ ʧʨʦʛʨʘʤʠʨʘˁʫ ʿ ʝ ʚʝʦʤʘ ʩʣʦʞʝʥ ʧʨʦʮʝʩ. ʇʨʝʜ ʧʨʦʛʨʘʤʝʨʠʤʘ 

ʿʝ ʠʟʘʟʦʚ ʧʨʝʚʘʟʠʣʘʞʝˁʘ ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ ʧʦʪʝʰʢʦ˂ʘ. ʇʨʠʣʠʢʦʤ ʠʟʙʦʨʘ ʫʚʦʜʥʦʛ 

ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ ʫ ʦʙʟʠʨ ʪʨʝʙʘ ʫʟʝʪʠ ʤʥʦʛʦ ʙʠʪʥʠʭ ʬʘʢʪʦʨʘ ï ʜʦʩʪʫʧʥʦʩʪ ʢʦʤʧʘʿʣʝʨʘ, 

ʢʚʘʣʠʪʝʪ ʫ˅ʙʝʥʠʢʘ, ʪʨʦʰʢʦʚʝ ʫʩʧʦʩʪʘʚˀʘˁʘ ʠ ʦʜʨʞʘʚʘˁʘ, ʧʦʧʫʣʘʨʥʦʩʪ ʿʝʟʠʢʘ, ʠʪʜ. [21]. 

ɺʝ˂ʠʥʘ ʧʨʦʛʨʘʤʝʨʘ ʢʦʨʠʩʪʠ ʩʚʝʛʘ ʥʝʢʦʣʠʢʦ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ (ʥʘʿʯʝʰ˂ʝ ʩʫ ʦʛʨʘʥʠʯʝʥʠ 

ʥʘ ʢʦʨʠʰ˂ʝˁʝ ʿʝʜʥʦʛ ʠʣʠ ʜʚʘ) ʿʝʨ ʦʙʠʯʥʦ ʨʘʜʝ ʥʘ ʧʨʦʿʝʢʪʠʤʘ ʢʦʿʠ ʢʦʨʠʩʪʝ ʥʝʢʠ 

ʩʧʝʮʠʬʠʯʥʠ ʿʝʟʠʢ (Java, ʉ, Python...). ʅʝ ʪʨʝʙʘ ʩʝ ʦʛʨʘʥʠʯʘʚʘʪʠ ʥʘ ʧʦʚʨʰʥʦ ʠʩʧʠʪʠʚʘˁʝ 

ʤʦʛʫ˂ʥʦʩʪʠ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ, ʚʝ˂ ʧʦʢʫʰʘʪʠ ʜʘ ʩʝ ʨʘʟʫʤʝʿʫ ˁʝʛʦʚʠ ʢʦʥʮʝʧʪʠ ʨʘʟʚʦʿʘ ʠ 

ʢʘʢʦ ʦʥʠ ʫʪʠʯʫ ʥʘ ˁʝʛʦʚʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ (ʧʨʠʤʝʥʫ). 

ʈʘʟʣʦʟʠ ʟʙʦʛ ʢʦʿʠʭ ʪʨʝʙʘ ʧʨʠʩʪʫʧʠʪʠ ʫʯʝˁʫ ʨʘʟʣʠʯʠʪʠʭ ʿʝʟʠʢʘ [22]: 

¶ ʈʘʟʚʠʿʘˁʝ ʝʬʠʢʘʩʥʠʿʠʭ ʘʣʛʦʨʠʪʘʤʘ. ʂʨʝʠʨʘˁʝ ʤʝʪʦʜʘ ʧʨʦʛʨʘʤʠʨʘˁʘ ʢʦʿʝ 

ʥʘʿʙʦˀʝ ʟʘʜʦʚʦˀʘʚʘʿʫ ʥʦʚʝ ʫʩʣʦʚʝ ʟʘʭʪʝʚʘ ʧʨʠʣʠʯʥʦ ʜʫʙʦʢʦ ʨʘʟʫʤʝʚʘˁʝ ʧʨʠʨʦʜʝ 

ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ. 

¶ ɽʬʠʢʘʩʥʠʿʝ ʢʦʨʠʰ˂ʝˁʝ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ. ʇʨʦʛʨʘʤʝʨ ʧʠʰʝ ʝʬʠʢʘʩʥʠʿʝ 

ʧʨʦʛʨʘʤʝ ʿʝʨ ʫʧʦʟʥʘʿʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʪʠʭ ʥʦʚʠʭ ʫʩʣʦʚʘ ʥʘ ʿʝʟʠʢʫ ʢʦʿʠ ʥʘʿʯʝʰ˂ʝ 

ʢʦʨʠʩʪʠ. 

¶ ɼʦʧʫˁʘʚʘˁʝ ʢʦʨʠʩʥʠʯʢʦʛ ʜʠʟʘʿʥʘ ʩʦʬʪʚʝʨʘ. ʇʨʦʫʯʘʚʘʿʫ˂ʠ ʜʠʟʘʿʥʝ ʢʦʿʠ ʩʫ 

ʜʦʩʪʫʧʥʠ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʿʝʟʠʮʠʤʘ, ʧʨʦʛʨʘʤʝʨ ʧʨʦʰʠʨʫʿʝ ʩʚʦʿ ʨʝʯʥʠʢ. 

¶ ʀʟʙʦʨ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ ʢʦʿʠ ʿʝ ʥʘʿʧʦʛʦʜʥʠʿʠ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʦʜʨʝʹʝʥʦʛ 

ʧʨʦʿʝʢʪʘ. ʇʦʟʥʘʚʘˁʝ ʛʣʘʚʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʿʝʟʠʢʘ, ˁʝʛʦʚʠʭ ʧʨʝʜʥʦʩʪʠ ʠ 

ʥʝʜʦʩʪʘʪʘʢʘ ʜʘʿʝ ʧʨʦʛʨʘʤʝʨʫ ʰʠʨʠ ʠʟʙʦʨ ʠ ʩʤʘˁʫʿʝ ʢʦʣʠʯʠʥʫ ʧʦʩʣʘ. 

¶ ʃʘʢʰʝ ʫʯʝˁʝ ʥʦʚʠʭ ʿʝʟʠʢʘ. ʊʝʤʝˀʥʦ ʧʦʟʥʘʚʘˁʝ ʢʦʥʩʪʨʫʢʮʠʿʘ ʠ ʤʝʪʦʜʘ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʙʨʦʿʥʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʦʤʦʛʫ˂ʘʚʘ ʧʨʦʛʨʘʤʝʨʫ ʜʘ ʙʨʞʝ 

ʥʘʫʯʠ ʥʦʚʠ ʿʝʟʠʢ ʘʢʦ ʿʝ ʪʦ ʧʦʪʨʝʙʥʦ. 

¶ ʃʘʢʰʝ ʨʘʟʚʠʿʘˁʝ ʥʦʚʠʭ ʿʝʟʠʢʘ. ʇʨʦʛʨʘʤʝʨʠ ʢʦʨʠʩʥʠʯʢʦʛ ʠʥʪʝʨʬʝʿʩʘ ʟʘ ʚʝʣʠʢʠ 

ʧʨʦʛʨʘʤ ʩʫʦʯʘʚʘʿʫ ʩʝ ʩʘ ʤʥʦʛʠʤ ʧʨʦʙʣʝʤʠʤʘ ʢʦʿʠ ʩʝ ʩʫʩʨʝ˂ʫ ʫ ʨʘʟʚʦʿʫ 

ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʦʧʰʪʝ ʥʘʤʝʥʝ. ʆʚʘʿ ʘʩʧʝʢʪ ʨʘʟʚʦʿʘ ʩʦʬʪʚʝʨʘ ʦʙʠʯʥʦ ʩʝ 

ʧʦʿʝʜʥʦʩʪʘʚˀʫʿʝ ʘʢʦ ʿʝ ʧʨʦʛʨʘʤʝʨ ʫʧʦʟʥʘʪ ʩʘ ʥʠʟʦʤ ʨʘʟʣʠʯʠʪʠʭ ʢʦʥʩʪʨʫʢʮʠʿʘ ʠ 

ʤʝʪʦʜʘ ʟʘ ʫʚʦʹʝˁʝ ʦʙʠʯʥʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ. 

ʋʯʝˁʝ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʿʝ ʚʠʰʝ ʦʜ ʙʨʟʦʛ ʫʧʦʟʥʘʚʘˁʘ ʩʘ ˁʠʭʦʚʠʤ 

ʩʧʦʩʦʙʥʦʩʪʠʤʘ/ʤʦʛʫ˂ʥʦʩʪʠʤʘ. 
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2.2.2. ʇʘʨʘʜʠʛʤʝ ʧʨʦʛʨʘʤʠʨʘˁʘ 

ʇʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʠʨʘˁʘ ʿʝ ʥʘʯʠʥ ʢʣʘʩʠʬʠʢʘʮʠʿʝ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʫ ʩʢʣʘʜʫ ʩʘ 

ˁʠʭʦʚʠʤ ʩʪʠʣʦʤ ʧʨʦʛʨʘʤʠʨʘˁʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʢʦʿʝ ʦʥʠ ʧʨʫʞʘʿʫ. ʀʘʢʦ ʚʝ˂ʠʥʘ 

ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʧʨʠʧʘʜʘ ʿʝʜʥʦʤ ʪʠʧʫ ʧʘʨʘʜʠʛʤʝ (ʤʝʪʦʜ ʨʝʰʘʚʘˁʘ ʧʨʦʙʣʝʤʘ), ʥʝʢʠ 

ʿʝʟʠʮʠ ʧʦʢʘʟʫʿʫ ʝʣʝʤʝʥʪʝ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʨʘʟʣʠʯʠʪʝ ʧʘʨʘʜʠʛʤʝ (ʩʣʠʢʘ 2.2.2 [23]). 

ʇʦʩʪʦʿʠ ʥʝʢʦʣʠʢʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʿʝ ʦʜʨʝʹʫʿʫ ʧʨʦʛʨʘʤʩʢʫ ʧʘʨʘʜʠʛʤʫ ʢʘʦ ʰʪʦ ʩʫ: 

ʤʦʜʫʣʘʨʥʦʩʪ, ʦʙʿʝʢʪʠ, ʧʨʝʢʠʜʠ ʠʣʠ ʜʦʛʘʹʘʿʠ, ʪʦʢ ʢʦʥʪʨʦʣʝ, ʠʪʜ. 

 
ʉʣʠʢʘ 2.2.2: ʇʘʨʘʜʠʛʤʝ ʧʨʦʛʨʘʤʠʨʘˁʘ (ʀʟʚʦʨ: [23]) 

 

ʀʤʧʝʨʘʪʠʚʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʿʝ ʥʘʿʩʪʘʨʠʿʘ ʧʘʨʘʜʠʛʤʘ ʠ ʿʦʰ ʫʚʝʢ ʩʝ ʢʦʨʠʩʪʠ. ʀʤʘ 

ʙʣʠʩʢʫ ʚʝʟʫ ʩʘ ʘʨʭʠʪʝʢʪʫʨʦʤ ʤʘʰʠʥʝ. ɿʘʩʥʠʚʘ ʩʝ ʥʘ Von Neumann-ʦʚʦʿ ʘʨʭʠʪʝʢʪʫʨʠ. ʆʥʘ 

ʩʝ ʫʛʣʘʚʥʦʤ ʬʦʢʫʩʠʨʘ ʥʘ ʢʦʨʘʢʝ ʢʦʿʝ ʪʨʝʙʘ ʫʨʘʜʠʪʠ ʠ ʨʘʜʠ ʥʘ ʣʦʛʠʮʠ Ăʇʨʚʦ ʫʨʘʜʠ ʦʚʦ, ʘ 

ʟʘʪʠʤ ʫʨʘʜʠ ʪʦñ. ʆʥʘ ʜʝʬʠʥʠʰʝ ʨʝʜʦʩʣʝʜ ʠʟʿʘʚʘ ʢʦʿʠʤʘ ʩʝ ʦʧʝʨʘʮʠʿʝ ʤʦʨʘʿʫ ʦʜʚʠʿʘʪʠ. 

ʇʨʝʜʥʦʩʪʠ ʠʤʧʝʨʘʪʠʚʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʩʫ: ʿʝʜʥʦʩʪʘʚʥʦʩʪ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ; ʩʘʜʨʞʠ 

ʧʝʪˀʝ, ʧʨʦʤʝʥˀʠʚʝ,... ʅʝʜʦʩʪʘʮʠ ʦʚʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʩʫ: ʩʣʦʞʝʥʠ ʧʨʦʙʣʝʤʠ ʩʝ ʪʝʰʢʦ 

ʨʝʰʘʚʘʿʫ; ʤʘˁʘ ʝʬʠʢʘʩʥʦʩʪ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪ. 

ʀʤʧʝʨʘʪʠʚʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʿʝ ʧʦʜʝˀʝʥʦ ʫ ʥʝʢʦʣʠʢʦ ʰʠʨʦʢʠʭ ʢʘʪʝʛʦʨʠʿʘ ʧʘʨʘʜʠʛʤʠ: 

ʩʪʨʫʢʪʫʠʨʘʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ, ʧʨʦʮʝʜʫʨʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ, ʦʙʿʝʢʪʥʦ ʦʨʠʿ ʝʥʪʠʩʘʥʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ, ʧʘʨʘʣʝʣʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ (ʩʣʠʢʘ 2.2.2 [23]). 

¶ ʉʪʨʫʢʪʫʠʨʘʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ, ʧʦʟʥʘʪʦ ʢʘʦ ʠ Ăʢʣʘʩʠʯʥʦñ ʠʤʧʝʨʘʪʠʚʥʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ. ʂʦʜ ʦʚʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʪʦʢ ʢʦʥʪʨʦʣʝ ʩʝ ʜʝʬʠʥʠʰʝ ʫʛˁʝʞʜʝʥʠʤ 

ʧʝʪˀʘʤʘ, ʫʩʣʦʚʠʤʘ ʠ ʧʦʪʧʨʦʛʨʘʤʠʤʘ, ʘ ʥʝ ʧʨʝʢʦ GOTO (ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʩʣʦʞʝʥʦʛ 

ʠ ʟʘʤʨʰʝʥʦʛ ʢʦʜʘ). ʇʨʦʤʝʥˀʠʚʝ ʩʫ ʫʛʣʘʚʥʦʤ ʣʦʢʘʣʥʝ ʟʘ ʙʣʦʢʦʚʝ. ɱʝʟʠʮʠ ʢʦʿʠ 

ʥʘʛʣʘʰʘʚʘʿʫ ʩʪʨʫʢʪʫʠʨʘʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʩʫ: Algol, PL/I, Pascal, C, ʉ++, C#, Ada, 

Modula, PHP, Java, Perl, Ruby. 

¶ ʇʨʦʮʝʜʫʨʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʿʝ ʠʟʚʝʜʝʥʦ ʠʟ ʩʪʨʫʢʪʫʠʨʘʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ. 

ʇʨʦʮʝʜʫʨʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʧʨʦʮʝʜʫʨʘʣʥʠʤ ʧʦʟʠʚʠʤʘ. ʉʚʘʢʘ 

ʠʟʿʘʚʘ ʧʨʦʮʝʜʫʨʘʣʥʦʛ ʿʝʟʠʢʘ ʿʝ ʠʣʠ ʧʦʟʠʚ ʥʘ ʧʨʦʮʝʜʫʨʫ ʠʣʠ ʜʦʜʝʣʘ ʧʦʜʘʪʘʢʘ. ʅʝʢʠ 

ʧʦʧʫʣʘʨʥʠ ʧʨʦʮʝʜʫʨʘʣʥʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʩʫ: C, Pascal, BASIC, Fortran.  

˽͙͎͔͊ͪ͊͒ͣ 

͎͙ͨͪͦͪ͊ͣͪ͊ͥ͊

ˮ͔͙͍ͣͨͪ͊ͭͤͦ ͎͙͔ͨͪͦͪ͊ͣͪ͊ͥ

ω˿ ͙ͭͪͯͭͯͪ͊ͤͦ͟ ͎͙͔ͨͪͦͪ͊ͣͪ͊ͥ

ω˽ ͪͦͼ͔͒ͯͪ͊ͤͦ͡ ͎͙͔ͨͪͦͪ͊ͣͪ͊ͥ 

ω˻ ͔͋ͭͤͦ͟͞ ͙͔͙ͦͪͤͭͫ͊ͤͦ͞ ͎͙͔ͨͪͦͪ͊ͣͪ͊ͥ 

ω˽ ͔͊ͪ͊ͤ͊͡͡ ͦ͋ͪ͊͒͊ ό͎͙͔ͨͪͦͪ͊ͣͪ͊ͥύ 

˨͔͙͍͊ͪ͊ͭͤͦ͟͡ ͎͙͔ͨͪͦͪ͊ͣͪ͊ͥ

ω˶ ͎͙ͦ;ͦ͟ ͎͙͔ͨͪͦͪ͊ͣͪ͊ͥ

ω̅ ͯͤ͟ͼ͙ͦͤ͊ͤͦ͡ ͎͙͔ͨͪͦͪ͊ͣͪ͊ͥ

ω˽ ͙ͪͫͭͯͨ ͙͋͊ͪ͊ͤ͘ ͤ͊ ͋͊͊ͣ͊͘ ͨͦ͒͊ͭ͊͊͟
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¶ ʇʘʨʘʜʠʛʤʘ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʿʝ ʰʠʨʦʢʦ ʧʨʠʤʝˁʝʥʘ 

ʧʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʠʨʘˁʘ ï ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʢʦʥʮʝʧʪʫ ʦʙʿʝʢʘʪʘ ï ʦʙʿʝʢʪʠ ʩʫ ʩʪʚʘʨʥʠ 

ʩʚʝʪ. ʉʚʝ ʰʪʦ ʿʝ ʧʨʠʩʫʪʥʦ ʦʢʦ ʥʘʩ ʿʝ ʦʙʿʝʢʘʪ. ʉʚʘʢʠ ʦʙʿʝʢʘʪ ʠʤʘ ʜʚʘ ʚʘʞʥʘ 

ʘʪʨʠʙʫʪʘ: ʩʚʦʿʩʪʚʘ (data) ʠ ʧʦʥʘʰʘˁʝ (function). ʇʦʧʫʣʘʨʥʠ ʦʙʿʝʢʪʥʦ 

ʦʨʠʿʝʥʪʠʩʘʥʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʩʫ: Simula-67, Java, C++, C#, Objective C, 

Smalltalk, Python, Ruby. 

¶ ʇʘʨʘʣʝʣʥʘ ʦʙʨʘʜʘ ʿʝ ʦʙʨʘʜʘ ʧʨʦʛʨʘʤʩʢʠʭ ʠʥʩʪʨʫʢʮʠʿʘ ʩʘ ʚʠʰʝ ʧʨʦʮʝʩʦʨʘ. 

ʉʠʩʪʝʤ ʧʘʨʘʣʝʣʥʝ ʦʙʨʘʜʝ ʧʦʩʝʜʫʿʝ ʚʝʣʠʢʠ ʙʨʦʿ ʧʨʦʮʝʩʦʨʘ ʩʘ ʮʠˀʝʤ ʜʘ ʩʝ ʧʨʦʛʨʘʤ 

ʧʦʜʝʣʠ ʥʘ ʤʘˁʘ ʚʨʝʤʝʥʘ. ʇʨʠʤʝʨʠ ʿʝʟʠʢʘ ʢʦʿʠ ʠʤʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ʧʘʨʘʣʝʣʥʝ ʦʙʨʘʜʝ 

ʩʫ: NESL (ʿʝʜʘʥ ʦʜ ʥʘʿʩʪʘʨʠʿʠʭ), ʢʘʦ ʠ ʉ/ʉ++. 

ɼʝʢʣʘʨʘʪʠʚʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʨʘʟʚʠʿʘ ʩʪʨʫʢʪʫʨʫ ʠ ʝʣʝʤʝʥʪʝ ʨʘʯʫʥʘʨʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʫʢʘʟʫʿʫ˂ʠ ʥʘ ʨʘʯʫʥʘˁʝ ʠ/ʠʣʠ ʣʦʛʠʢʫ ʙʝʟ ʪʦʢʘ ʢʦʥʪʨʦʣʝ. ʌʦʢʫʩ ʿʝ ʥʘ ʦʥʦʤʝ ʰʪʘ ʪʨʝʙʘ ʜʘ 

ʩʝ ʫʨʘʜʠ, ʘ ʥʝ ʥʘ ʪʦʤʝ ʢʘʢʦ ʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʫʨʘʜʠ. ʊʦ ʿʝ ʦʩʥʦʚʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ 

ʠʤʧʝʨʘʪʠʚʥʠʭ (ʢʘʢʦ ʪʦ ʫʯʠʥʠʪʠ) ʠ ʜʝʢʣʘʨʘʪʠʚʥʠʭ (ʰʪʘ ʜʘ ʨʘʜʝ) ʧʘʨʘʜʠʛʤʠ 

ʧʨʦʛʨʘʤʠʨʘˁʘ. ʇʘʨʘʜʠʛʤʘ ʜʝʢʣʘʨʘʪʠʚʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʿʝ ʧʦʜʝˀʝʥʘ ʥʘ: ʣʦʛʠʯʢʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ, ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʠ ʧʨʦʛʨʘʤʠʨʘˁʝ ʙʘʟʠʨʘʥʦ ʥʘ ʙʘʟʘʤʘ 

ʧʦʜʘʪʘʢʘ.  

¶ ʃʦʛʠʯʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʩʝ ʢʦʨʠʩʪʠ ʫ ʨʘʟʚʦʿʫ ʚʝʰʪʘʯʢʝ ʠʥʪʝʣʠʛʝʥʮʠʿʝ. ʋ 

ʣʦʛʠʯʢʦʤ ʧʨʦʛʨʘʤʠʨʘˁʫ ʛʣʘʚʥʠ ʥʘʛʣʘʩʘʢ ʿʝ ʥʘ ʙʘʟʠ ʟʥʘˁʘ ʠ ʧʨʦʙʣʝʤʫ. ʈʘʯʫʥʘʨʫ 

ʩʝ ʥʝ ʜʝʬʠʥʠʰʝ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ˂ʝ ʨʝʰʠʪʠ ʧʨʦʙʣʝʤ, ʚʝ˂ ʩʝ ʩʘʤ ʧʨʦʙʣʝʤ ʜʝʪʘˀʥʦ 

ʦʧʠʩʫʿʝ. ʅʘ ʦʩʥʦʚʫ ʙʘʟʝ ʟʥʘˁʘ ʢʦʿʫ ʢʦʨʠʩʥʠʢ ʧʦʟʥʘʿʝ, ʠ ʫʟ ʙʘʟʫ ʧʦʜʘʪʘʢʘ ʢʦʿʘ ʩʝ 

ʧʨʦʩʣʝʹʫʿʝ ʨʘʯʫʥʘʨʫ, ʨʘʯʫʥʘʨ ʜʘʿʝ ʨʝʟʫʣʪʘʪʝ. ʇʨʠʤʝʨ ʦʚʘʢʚʦʛ ʿʝʟʠʢʘ ʿʝ Prolog. 

¶ ʌʫʥʢʮʠʦʥʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʧʨʝʜʩʪʘʚˀʘ ʤʘʣʦ ʜʨʫʛʘʯʠʿʠ ʧʨʠʩʪʫʧ 

ʧʨʦʛʨʘʤʠʨʘˁʫ, ʢʦʜ ʢʦʛʘ ʩʝ ʠʟʙʝʛʘʚʘ ʢʦʨʠʰ˂ʝˁʝ ʧʨʦʤʝʥˀʠʚʠʭ, ʘ ʮʝʦ ʧʨʦʛʨʘʤ ʩʝ 

ʜʝʬʠʥʠʰʝ ʢʘʦ ʢʦʤʧʣʝʢʩʥʘ ʬʫʥʢʮʠʿʘ. ʇʘʨʘʜʠʛʤʘ ʬʫʥʢʮʠʦʥʘʣʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ 

ʠʤʘ ʩʚʦʿʝ ʢʦʨʝʥʝ ʫ ʤʘʪʝʤʘʪʠʮʠ ʠ ʦʥʘ ʿʝ ʥʝʟʘʚʠʩʥʘ ʦʜ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ. ʆʚʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ ʢʦʨʠʩʪʠ ʢʦʤʙʠʥʘʮʠʿʫ ʧʦʟʠʚʘ ʬʫʥʢʮʠʿʝ ʟʘ ʧʦʢʨʝʪʘˁʝ ʪʦʢʘ ʧʨʦʛʨʘʤʘ 

ʧʨʠ ʯʝʤʫ ʨʝʟʫʣʪʘʪ ʬʫʥʢʮʠʿʝ ʧʦʩʪʘʿʝ ʫʣʘʟ ʫ ʜʨʫʛʫ ʬʫʥʢʮʠʿʫ. ʇʨʠʤʝʨʠ ʧʨʦʛʨʘʤʩʢʠʭ 

ʿʝʟʠʢʘ ʢʦʿʠ ʢʦʨʠʩʪʝ ʦʚʫ ʧʘʨʘʜʠʛʤʫ ʩʫ: Python, JavaScript, Scala, Lisp, Clojure, 

Haskell. 

¶ ʇʨʦʛʨʘʤʠʨʘˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ ʦʙʨʘʹʫʿʫ ʜʘʪʦʪʝʢʝ ʧʦʜʘʪʘʢʘ ʯʠʿʠ 

ʩʘʜʨʞʘʿ ʫʟʨʦʢʫʿʝ ʜʘ ʧʨʦʛʨʘʤ ʫʨʘʜʠ ʥʝʰʪʦ ʜʨʫʛʘʯʠʿʝ. ʆʚʦ ʧʨʦʛʨʘʤʠʨʘˁʝ je ʩʨʮʝ 

ʧʦʩʣʦʚʥʦʛ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʠ ʦʤʦʛʫ˂ʘʚʘ ʢʨʝʠʨʘˁʝ ʜʘʪʦʪʝʢʘ, ʫʥʦʩ 

ʧʦʜʘʪʘʢʘ, ʘʞʫʨʠʨʘˁʝ, ʢʨʝʠʨʘˁʝ ʫʧʠʪʘ ʠ ʠʟʚʝʰʪʘʚʘˁʘ. ʇʨʠʤʝʨ ʿʝʟʠʢʘ ʢʦʿʠ 

ʢʦʨʠʩʪʠ ʦʚʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʿʝ SQL. 

ʋʣʦʛʘ ʧʨʦʛʨʘʤʩʢʠʭ ʧʘʨʘʜʠʛʤʠ ʫ ʨʘʟʚʦʿʫ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʠ ʙʠʣʦ ʢʦʿʝʛ ʩʦʬʪʚʝʨʩʢʦʛ 

ʜʠʟʘʿʥʘ ʿʝ ʦʯʠʛʣʝʜʥʘ. ʀ ʧʦʨʝʜ ʪʦʛʘ ʰʪʦ ʩʫ ʩʝ ʤʥʦʛʝ ʧʘʨʘʜʠʛʤʝ ʧʨʦʛʨʘʤʠʨʘˁʘ ʨʘʟʚʠʣʝ, 

ʩʦʬʪʚʝʨʩʢʘ ʠʥʜʫʩʪʨʠʿʘ ʘʢʪʠʚʥʦ ʢʦʨʠʩʪʠ ʩʘʤʦ ʥʝʢʦʣʠʢʦ ʧʘʨʘʜʠʛʤʠ ʧʨʦʛʨʘʤʠʨʘˁʘ. 

ʉʦʬʪʚʝʨ ʠʤʘ ʚʝʣʠʢʫ ʧʨʠʣʠʢʫ ʟʘ ʠʥʦʚʘʮʠʿʝ ʠ ʧʦʚʝ˂ʘʥʫ ʝʬʠʢʘʩʥʦʩʪ. ʇʨʝʜ ʜʠʟʘʿʥʝʨʠʤʘ 

ʩʦʬʪʚʝʨʘ ʿʝ ʜʘ ʠʟʘʙʝʨʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʢʦʥʮʝʧʪʝ ʧʘʨʘʜʠʛʤʝ ʧʨʦʛʨʘʤʠʨʘˁʘ ʠ ˁʠʭʦʚʝ 

ʧʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢʝ, ʜʘ ʠʩʪʨʘʞʝ ʠ ʧʨʦʥʘʹʫ ʩʚʘʢʠ ʤʦʛʫ˂ʠ ʘʩʧʝʢʪ, ʩʣʦʿ ʠ ʘʨʭʠʪʝʢʪʫʨʫ ʢʘʢʦ 

ʙʠ ʜʦʙʠʣʠ ʰʪʦ ʝʬʠʢʘʩʥʠʿʠ ʩʦʬʪʚʝʨ ʫ ʩʢʣʘʜʫ ʩʘ ʭʘʨʜʚʝʨʦʤ [24]. 
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2.2.3. ʀʩʪʦʨʠʿʘ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ 

ɻʦʜʠʥʝ 1823. Ada Lovelace, ʧʠʦʥʠʨʢʘ ʨʘʯʫʥʘʨʩʢʝ ʥʘʫʢʝ, ʢʨʝʠʨʘʣʘ ʿʝ ʘʣʛʦʨʠʪʘʤ ʟʘ 

ʘʥʘʣʠʪʠʯʢʠ ʤʦʪʦʨ (ʤʘʰʠʥʘ Charles Babbage-ʘ) ʢʦʿʠ ʿʝ ʢʦʨʠʩʪʠʦ ʬʠʟʠʯʢʠ ʧʦʢʨʝʪ 

(ʧʨʦʤʝʥʘ ʙʨʟʠʥʝ ʟʘ ʠʟʚʨʰʘʚʘˁʝ ʢʘʣʢʫʣʘʮʠʿʘ). ʇʨʠʟʥʘʪʘ ʿʝ ʢʘʦ ʧʨʚʠ ʧʨʦʛʨʘʤʝʨ ʥʘ ʩʚʝʪʫ, 

ʠʘʢʦ ʥʠʢʘʜʘ ʥʠʿʝ ʥʘʧʠʩʘʣʘ ʥʠʪʠ ʿʝʜʥʫ ʣʠʥʠʿʫ ʢʦʜʘ ʢʘʢʚʫ ʜʘʥʘʩ ʨʘʟʫʤʝʤʦ. ɳʝʥʘ ʰʝʤʘ ʟʘ 

ʤʘʰʠʥʩʢʠ ʿʝʟʠʢ ʧʦʩʪʘʣʘ ʿʝ ʦʩʥʦʚʥʠ ʦʢʚʠʨ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ.  

ɸʤʝʨʠʨʠʯʢʘ ʚʣʘʜʘ 1942. ʛʦʜʠʥʝ ʫʤʝʩʪʦ ʢʦʨʠʰ˂ʝˁʘ ʤʝʭʘʥʠʯʢʠʭ ʟʫʧʯʘʥʠʢʘ (ʢʘʦ ʰʪʦ ʿʝ 

Babbage-ʦʚ ʫʨʝʹʘʿ) ʨʘʟʚʠʿʘ ʝʣʝʢʪʨʦʥʩʢʠ ʥʫʤʝʨʠʯʢʠ ʠʥʪʝʛʨʘʪʦʨ ʠ ʨʘʯʫʥʘʨ (ENIAC) ʛʜʝ ʿʝ 

ʬʠʟʠʯʢʠ ʧʦʢʨʝʪ ʟʘʤʝˁʝʥ ʝʣʝʢʪʨʠʯʥʠʤ ʩʠʛʥʘʣʠʤʘ. ʇʨʚʠ ʯʠʩʪʦ ʝʣʝʢʪʨʠʯʥʠ ʫʥʠʚʝʨʟʘʣʥʠ 

ʨʘʯʫʥʘʨ ENIAC ʢʦʨʠʩʪʠʦ ʿʝ ʬʦʨʤʫ ʧʨʦʛʨʘʤʠʨʘˁʘ ʫ ʧʨʦʮʝʩʫ ʢʦʿʠ ʿʝ ʤʦʛʘʦ ʪʨʘʿʘʪʠ ʠ ʜʦ 

ʥʝʢʦʣʠʢʦ ʥʝʜʝˀʘ [25]. 

ɻʦʜʠʥʝ 1945. John Von Neumann ʿ ʝ ʨʘʟʚʠʦ ʜʚʘ ʚʘʞʥʘ ʢʦʥʮʝʧʪʘ ʢʦʿʠ ʩʫ ʜʠʨʝʢʪʥʦ ʫʪʠʮʘʣʠ 

ʥʘ ʜʘˀʠ ʨʘʟʚʦʿ ʨʘʯʫʥʘʨʩʢʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ. ʇʨʚʠ ʢʦʥʮʝʧʪ ʿʝ ʧʦʟʥʘʪ ʢʘʦ shared 

program technique (ʪʝʭʥʠʢʘ ʜʝʝˀʥʦʛ ʧʨʦʛʨʘʤʘ). ʆʚʘʿ ʢʦʥʮʝʧʪ ʿʝ ʙʠʦ ʨʝʚʦʣʫʮʠʦʥʘʨʘʥ ʫ 

ʪʦʤʝ ʰʪʦ ʿʝ ʧʨʦʛʨʘʤʝʨʠʤʘ ʦʤʦʛʫ˂ʠʦ ʜʘ ʜʠʟʘʿʥʠʨʘʿʫ ʨʘʟʥʦʣʠʢʫ ʧʘʣʝʪʫ ʧʨʦʛʨʘʤʘ, ʘ ʜʘ ʥʝ 

ʤʦʨʘʿʫ ʥʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʜʘ ʤʝˁʘʿʫ ʭʘʨʜʚʝʨʩʢʝ ʢʦʤʧʦʥʝʥʪʝ. ɼʨʫʛʠ ʢʦʥʮʝʧʪ ʢʦʿʠ ʿʝ 

ʧʨʝʜʣʦʞʠʦ ʿʝ conditional control transfer (ʫʩʣʦʚʥʠ ʫʧʨʘʚˀʘʯʢʠ ʧʨʝʥʦʩ), ʢʦʿʠ ʿʝ ʧʨʝʮʠʟʠʨʘʦ 

ʧʦʪʨʝʙʥʘ ʩʨʝʜʩʪʚʘ ʧʦʤʦ˂ʫ ʢʦʿʠʭ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʚʠʿʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ. 

ʆʚʘ ʠʜʝʿʘ ʿʝ ʜʦʚʝʣʘ ʜʦ ʧʦʿʤʘ ʧʦʪʧʨʦʛʨʘʤʘ, ʠʣʠ ʤʘʣʠʭ ʙʣʦʢʦʚʘ ʢ¹ʜʘ ʢʦʿʠ ʩʝ ʤʦʛʫ 

ʧʨʝʩʢʦʯʠʪʠ ʫ ʙʠʣʦ ʢʦʤ ʨʝʜʦʩʣʝʜʫ, ʫʤʝʩʪʦ ʿʝʜʥʦʛ ʩʝʪʘ ʭʨʦʥʦʣʦʰʢʠ ʦʜʨʝʹʝʥʠʭ ʢʦʨʘʢʘ ʢʦʿʝ 

ʨʘʯʫʥʘʨ ʪʨʝʙʘ ʜʘ ʧʨʝʜʫʟʤʝ [25].  

ɼʦ ʜʘʥʘʩ ʿʝ ʥʘʧʠʩʘʥʦ ʚʠʰʝ ʩʪʦʪʠʥʘ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ, ʩʚʘʢʠ ʟʘ ʥʝʢʫ ʩʧʝʮʠʬʠʯʥʫ ʩʚʨʭʫ. 

ʋ ʪʘʙʝʣʠ 2.2.1 [26] ʜʘʪ ʿʝ ʭʨʦʥʦʣʦʰʢʠ ʧʨʠʢʘʟ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʢʦʿʠ ʩʫ ʩʝ ʨʘʟʚʠʣʠ ʫ 20. 

ʚʝʢʫ ʠ ʧʦʯʝʪʢʦʤ 21. ʚʝʢʘ. 

ʊʘʙʝʣʘ 2.2.1: ɿʥʘʯʘʿʥʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʢʦʿʠ ʩʫ ʩʝ ʨʘʟʚʠʣʠ ʫ 20. ʚʝʢʫ ʠ ʧʦʯʝʪʢʦʤ 21. ʚʝʢʘ 

(ʀʟʚʦʨ: [26]) 

¶ 1951 ï Assembly language 
(ɸʩʝʤʙʣʝʨ) 

¶ 1952 ï Autocode (ʘʩʝʤʙʣʝʨʩʢʠ 
ʿʝʟʠʢ ʟʘ IBM 1440)  

¶ 1954 ï IPL (ʧʨʝʪʭʦʜʥʠʢ LISP-ʘ) 

¶ 1955 ï FLOW-MATIC (ʜʦʚʝʦ ʿʝ 
ʜʦ COBOL-ʘ) 

¶ 1957 ï FORTRAN (ʧʨʚʠ 
ʢʦʤʧʘʿʣʝʨ) 

¶ 1957 COMTRAN (ʧʨʝʪʭʦʜʥʠʢ 
COBOL-ʘ) 

¶ 1958 ï LISP 

¶ 1958 ï ALGOL 58 

¶ 1959 ï FACT (ʧʨʝʪʭʦʜʥʠʢ 
COBOL-ʘ)  

¶ 1959 ï COBOL 

¶ 1959 ï RPG 

¶ 1962 ï APL 

¶ 1962 ï Simula 

¶ 1962 ï SNOBOL 

¶ 1963 ï CPL (ʧʨʝʪʭʦʜʥʠʢ C-ʘ) 

¶ 1964 ï Speakeasy (ʨʘʯʫʥʘʨʩʢʘ 
ʦʢʦʣʠʥʘ) 

¶ 1964 ï BASIC 

¶ 1964 ï PL/I 

¶ 1966 ï JOSS 

¶ 1967 ï BCPL (ʧʨʝʪʭʦʜʥʠʢ C-ʘ)  

¶ 1967 ï BCPL (ʧʨʝʪʭʦʜʥʠʢ B-ʘ) 
 

¶ 1968 ï Logo 

¶ 1969 ï B (ʧʨʝʪʭʦʜʥʠʢ C-ʘ) 

¶ 1970 ï Pascal 

¶ 1970 ï Forth 

¶ 1972 ï C 

¶ 1972 ï Smalltalk 

¶ 1972 ï Prolog 

¶ 1973 ï ML 

¶ 1975 ï Scheme 

¶ 1978 ï SQL (ʿʝʟʠʢ ʫʧʠʪʘ, 
ʢʘʩʥʠʿʝ ʧʨʦʰʠʨʝʥ)  

¶ 1980 ï C++ (ʢʘʦ ʉ ʩʘ ʢʣʘʩʘʤʘ, 
ʧʨʝʠʤʝʥʦʚʘʥ 1983. ʛʦʜʠʥʝ) 

¶ 1983 ï Ada 

¶ 1984 ï Common Lisp 

¶ 1984 ï MATLAB  

¶ 1984 ï dBase III, dBase III Plus 
(Clipper ʠ FoxPro ʢʘʦ FoxBASE, 
ʢʘʩʥʠʿʝ ʨʘʟʚʠʿʝʥ ʫ Visual 
FoxPro) 

¶ 1985 ï Eiffel 

¶ 1986 ï Objective-C  

¶ 1986 ï LabVIEW (Visual 
Programming Language) 

¶ 1986 ï Erlang 

¶ 1987 ï Perl 

¶ 1988 ï Tcl 

¶ 1988 ï Wolfram Language (ʢʘʦ 
ʜʝʦ Mathematica, ʠʤʝ ʿʝ ʜʦʙʠʣʘ 
ʫ ʿʫʥʫ 2013. ʛʦʜʠʥʝ) 

¶ 1989 ï FL (Backus)  

¶ 1990 ï Haskell 

¶ 1991 ï Python 

¶ 1991 ï Visual Basic 

¶ 1993 ï Lua 

¶ 1993 ï R 

¶ 1994 ï CLOS (ʜʝʦ 
ANSI Common Lisp) 

¶ 1995 ï Ruby 

¶ 1995 ï Ada 95  

¶ 1995 ï Java 

¶ 1995 ï Delphi (Object 
Pascal) 

¶ 1995 ï JavaScript 

¶ 1995 ï PHP 

¶ 1996 ï VBScript 

¶ 1997 ï Rebol 

¶ 1998 ï Standard C++ 

¶ 2000 ï ActionScript 

¶ 2000 ï C# 

¶ 2001 ï D 

¶ 2001 ï Visual Basic .NET 

¶ 2002 ï Scratch 

¶ 2003 ï Groovy 

¶ 2003 ï C++03 

¶ 2003 ï Scala 

¶ 2004 ï FreeBASIC 

¶ 2005 - Fantom 

¶ 2005 ï F# 

¶ 2006 - Cobra 

¶ 2006 ï PowerShell 

¶ 2007 ï Ada 2005 

¶ 2007 ï QB64 

¶ 2007 ï Clojure 

¶ 2008 - Genie 

¶ 2009 ï Go 

¶ 2010 ï Rust 

¶ 2011 ï Dart 

¶ 2011 ï C++11 

¶ 2011 ï Kotlin 

¶ 2011 ï Red 

¶ 2011 ï Elixir  

¶ 2012 ï TypeScript 

¶ 2012 ï Julia 

¶ 2012 ï Ada 2012 

¶ 2014 ï Hack 

¶ 2014 ï Swift 

¶ 2014 ï C++14 

¶ 2015 ï Raku 

¶ 2016 ï Ring 

¶ 2016 ï Raku 

¶ 2017 ï C++17 

¶ 2017 ï Balerina 

¶ 2018 ï Fortran 2018 

¶ 2019 ï Bosque 

¶ 2020 ï Citrine 

https://en.wikipedia.org/wiki/Autocode
https://en.wikipedia.org/wiki/Information_Processing_Language
https://en.wikipedia.org/wiki/FLOW-MATIC
https://en.wikipedia.org/wiki/Fortran
https://en.wikipedia.org/wiki/COMTRAN
https://en.wikipedia.org/wiki/Lisp_(programming_language)
https://en.wikipedia.org/wiki/ALGOL_58
https://en.wikipedia.org/wiki/FACT_computer_language
https://en.wikipedia.org/wiki/COBOL
https://en.wikipedia.org/wiki/IBM_RPG
https://en.wikipedia.org/wiki/APL_(programming_language)
https://en.wikipedia.org/wiki/Simula
https://en.wikipedia.org/wiki/SNOBOL
https://en.wikipedia.org/wiki/Combined_Programming_Language
https://en.wikipedia.org/wiki/Speakeasy_(computational_environment)
https://en.wikipedia.org/wiki/Speakeasy_(computational_environment)
https://en.wikipedia.org/wiki/BASIC
https://en.wikipedia.org/wiki/PL/I
https://en.wikipedia.org/wiki/JOSS
https://en.wikipedia.org/wiki/BCPL
https://en.wikipedia.org/wiki/BCPL
https://en.wikipedia.org/wiki/Logo_(programming_language)
https://en.wikipedia.org/wiki/B_(programming_language)
https://en.wikipedia.org/wiki/Pascal_(programming_language)
https://en.wikipedia.org/wiki/Forth_(programming_language)
https://en.wikipedia.org/wiki/C_(programming_language)
https://en.wikipedia.org/wiki/Smalltalk
https://en.wikipedia.org/wiki/Prolog
https://en.wikipedia.org/wiki/ML_(programming_language)
https://en.wikipedia.org/wiki/Scheme_(programming_language)
https://en.wikipedia.org/wiki/SQL
https://en.wikipedia.org/wiki/C%2B%2B
https://en.wikipedia.org/wiki/Ada_(programming_language)
https://en.wikipedia.org/wiki/Common_Lisp
https://en.wikipedia.org/wiki/MATLAB
https://en.wikipedia.org/wiki/FoxPro
https://en.wikipedia.org/wiki/FoxBASE
https://en.wikipedia.org/wiki/Visual_FoxPro
https://en.wikipedia.org/wiki/Visual_FoxPro
https://en.wikipedia.org/wiki/Eiffel_(programming_language)
https://en.wikipedia.org/wiki/Objective-C
https://en.wikipedia.org/wiki/LabVIEW
https://en.wikipedia.org/wiki/Erlang_(programming_language)
https://en.wikipedia.org/wiki/Perl
https://en.wikipedia.org/wiki/Tcl
https://en.wikipedia.org/wiki/Wolfram_Language
https://en.wikipedia.org/wiki/Mathematica
https://en.wikipedia.org/wiki/FL_(programming_language)
https://en.wikipedia.org/wiki/Haskell_(programming_language)
https://en.wikipedia.org/wiki/Python_(programming_language)
https://en.wikipedia.org/wiki/Visual_Basic
https://en.wikipedia.org/wiki/Lua_(programming_language)
https://en.wikipedia.org/wiki/R_(programming_language)
https://en.wikipedia.org/wiki/CLOS
https://en.wikipedia.org/wiki/Common_Lisp
https://en.wikipedia.org/wiki/Ruby_(programming_language)
https://en.wikipedia.org/wiki/Ada_95
https://en.wikipedia.org/wiki/Java_(programming_language)
https://en.wikipedia.org/wiki/Embarcadero_Delphi
https://en.wikipedia.org/wiki/Embarcadero_Delphi
https://en.wikipedia.org/wiki/JavaScript
https://en.wikipedia.org/wiki/PHP
https://en.wikipedia.org/wiki/REBOL
https://en.wikipedia.org/wiki/ActionScript
https://en.wikipedia.org/wiki/C_Sharp_(programming_language)
https://en.wikipedia.org/wiki/D_(programming_language)
https://en.wikipedia.org/wiki/Scratch_(programming_language)
https://en.wikipedia.org/wiki/Groovy_(programming_language)
https://en.wikipedia.org/wiki/Scala_(programming_language)
https://en.wikipedia.org/wiki/F_Sharp_(programming_language)
https://en.wikipedia.org/wiki/Windows_PowerShell
https://en.wikipedia.org/wiki/Clojure
https://en.wikipedia.org/wiki/Go_(programming_language)
https://en.wikipedia.org/wiki/Rust_(programming_language)
https://en.wikipedia.org/wiki/Dart_(programming_language)
https://en.wikipedia.org/wiki/Kotlin_(programming_language)
https://en.wikipedia.org/wiki/Red_(programming_language)
https://en.wikipedia.org/wiki/Elixir_(programming_language)
https://en.wikipedia.org/wiki/Julia_(programming_language)
https://en.wikipedia.org/wiki/Swift_(programming_language)
https://en.wikipedia.org/wiki/Ring_(programming_language)
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ʋ ʦʩʥʦʚʠ, ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʩʫ ʢʣʘʩʠʬʠʢʦʚʘʥʠ ʫ ʜʚʝ ʛʣʘʚʥʝ ʢʘʪʝʛʦʨʠʿʝ ï ʿʝʟʠʮʠ ʥʠʩʢʦʛ 

ʥʠʚʦʘ ʠ ʿʝʟʠʮʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ (ʩʣʠʢʘ 2.2.3). ʇʨʚʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʢʦʿʠ ʩʫ ʥʘʩʪʘʣʠ 

(ʿʝʟʠʮʠ ʧʨʚʝ ʛʝʥʝʨʘʮʠʿʝ ï 1GL) ʩʫ ʿʝʟʠʮʠ ʥʘ ʤʘʰʠʥʩʢʦʤ ʥʠʚʦʫ (ʨʘʟʚʠʿʘʥʠ ʩʫ ʧʦʤʦ˂ʫ 

ʤʘʰʠʥʩʢʦʛ ʢʦʜʘ). ʇʦʪʦʤ ʩʫ ʩʝ ʨʘʟʚʠʿʘʣʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʢʦʿʠ ʩʫ ʟʘ ʧʨʝʜʩʪʘʚˀʘˁʝ 

ʠʥʩʪʨʫʢʮʠʿʘ ʤʘʰʠʥʩʢʦʛ ʿʝʟʠʢʘ ʢʦʨʠʩʪʠʣʠ ʘʩʝʤʙʣʝʨʩʢʝ ʿʝʟʠʢʝ (ʿʝʟʠʮʠ ʜʨʫʛʝ ʛʝʥʝʨʘʮʠʿʝ ï 

2GL). ʆʚʘ ʜʚʘ ʿʝʟʠʢʘ (ʤʘʰʠʥʩʢʠ ʠ ʘʩʝʤʙʣʝʨʩʢʠ) ʧʨʝʜʩʪʘʚˀʘʿʫ ʿʝʟʠʢʝ ʥʠʩʢʦʛ ʥʠʚʦʘ (low-

level languages). ʅʘʢʦʥ ʿʝʟʠʢʘ ʥʠʩʢʦʛ ʥʠʚʦʘ, ʨʘʟʚʠʿʘʿʫ ʩʝ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʮʠ ʥʘ ʚʠʩʦʢʦʤ 

ʥʠʚʦʫ (high-level languages) ʢʦʿʠ ʩʫ ʙʠʣʠ ʣʘʢʰʠ ʟʘ ʫʧʦʪʨʝʙʫ ʦʜ ʘʩʝʤʙʣʝʨʩʢʦʛ ʿʝʟʠʢʘ ʠ 

ʤʘʰʠʥʩʢʦʛ ʢʦʜʘ. ʆʥʠ ʩʫ ʢʣʘʩʠʬʠʢʦʚʘʥʠ ʫ ʿʝʟʠʢʝ ʪʨʝ˂ʝ (3GL), ʯʝʪʚʨʪʝ (4GL) ʠ ʧʝʪʝ 

ʛʝʥʝʨʘʮʠʿʝ (5GL) [27].  

 

ʉʣʠʢʘ 2.2.3: ɻʝʥʝʨʘʮʠʿʝ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ (ʀʟʚʦʨ: ʘʫʪʦʨ) 

 

ʅʘ ʩʣʠʮʠ 2.2.4 [28] ʜʘʪo ʿʝ ʨʘʟʚʦʿʥʦ ʩʪʘʙʣʦ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ, ʦʜ ʧʦʿʘʚʝ ʧʨʚʦʛ 

ʢʦʤʧʘʿʣʝʨʩʢʦʛ ʢʦʤʝʨʮʠʿʘʣʥʦʛ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ (Fortran), ʧʘ ʜʦ ʥʘʿʥʦʚʠʿʠʭ 

ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ. 

 

2.2.3.1. ɱʝʟʠʮʠ ʥʠʩʢʦʛ ʥʠʚʦʘ 

ɱʝʟʠʮʠ ʥʠʩʢʦʛ ʥʠʚʦʘ ʩʫ ʿʝʟʠʮʠ ʙʣʠʟʫ ʩʝʪʘ ʠʥʩʪʨʫʢʮʠʿʘ ʥʘ ʤʘʰʠʥʩʢʦʤ ʥʠʚʦʫ (ʥʠʚʦʫ 

ʤʘʰʠʥʝ). ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʥʠʩʢʦʛ ʥʠʚʦʘ ʜʠʨʝʢʪʥʦ ʩʪʫʧʘ ʫ ʠʥʪʝʨʘʢʮʠʿʫ ʩ ʨʝʛʠʩʪʨʠʤʘ ʠ 

ʤʝʤʦʨʠʿʦʤ. ʇʨʦʛʨʘʤʠ ʨʘʟʚʠʿʝʥʠ ʥʘ ʿʝʟʠʮʠʤʘ ʥʠʩʢʦʛ ʥʠʚʦʘ ʟʘʚʠʩʝ ʦʜ ʤʘʰʠʥʝ ʠ ʥʠʩʫ 

ʧʨʝʥʦʩʠʚʠ. ʆʚʠ ʿʝʟʠʮʠ ʥʝ ʟʘʭʪʝʚʘʿʫ ʢʦʤʧʘʿʣʝʨ ʠʣʠ ʠʥʪʝʨʧʨʝʪʝʨ ʟʘ ʧʨʝʚʦʹʝˁʝ ʠʟʚʦʨʥʦʛ 

ʢʦʜʘ ʫ ʤʘʰʠʥʩʢʠ ʢ¹ʜ. ʋʛʣʘʚʥʦʤ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʨʘʟʚʦʿ ʦʧʝʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤʘ, ʫʧʨʘʚˀʘʯʢʠʭ 

ʧʨʦʛʨʘʤʘ ʫʨʝʹʘʿʘ, ʙʘʟʘ ʧʦʜʘʪʘʢʘ ʠ ʘʧʣʠʢʘʮʠʿʘ ʢʦʿʝ ʟʘʭʪʝʚʘʿʫ ʜʠʨʝʢʪʘʥ ʧʨʠʩʪʫʧ ʭʘʨʜʚʝʨʫ. 

ɱʝʟʠʮʠ ʥʠʩʢʦʛ ʥʠʚʦʘ ʩʫ ʢʣʘʩʠʬʠʢʦʚʘʥʠ ʫ ʜʚʝ ʢʘʪʝʛʦʨʠʿʝ ï ʤʘʰʠʥʩʢʠ ʿʝʟʠʮʠ ʠ ʘʩʝʤʙʣʝʨʩʢʠ 

ʿʝʟʠʮʠ.

˽͎͙ͪͦͪ͊ͣͫ͟ 
͔͙͘͞ͼ͙

˹͙͊͘͟ ͙͍ͤͦ

˽͍ͪ͊ ͎͔͔ͤͪ͊ͼ͙͊͞ όмGL)

ͣ͊΄͙͙ͤͫ͟ ͔͙͘͞ͼ͙

˨͎ͪͯ͊ ͎͔͔ͤͪ͊ͼ͙͊͞ όнGL)

͔͔͙͊ͫͣ͋ͪͫ͟͡ ͔͙͘͞ͼ͙

ˤ͙͙ͫͦ͟ ͙͍ͤͦ

͔́ͪΐ͊ ͎͔͔ͤͪ͊ͼ͙͊͞ όоGL)

͔͙͘͟͞ ͙͍ͪ͊ͯͣ͘͢ ͊͘ ͔ͯ͒͢

͔͍̉ͭͪͭ͊ ͎͔͔ͤͪ͊ͼ͙͊͞ όпGL)

ͦͨͦͤ͊΄͊ ͙ͯ͒ͫ͢͟ ͔͙͘͟͞

˽͔ͭ͊ ͎͔͔ͤͪ͊ͼ͙͊͞ όрGL)

͍͔΄ͭ͊;͊͟ ͙͔͙͎͔ͤͭͤ͡ͼ͙͊͞
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ʉʣʠʢʘ 2.2.4: ʈʘʟʚʦʿʥʦ ʩʪʘʙʣʦ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ (ʀʟʚʦʨ: [28]) 
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¶ ʄʘʰʠʥʩʢʠ ʿʝʟʠʢ (1GL). ʄʘʰʠʥʩʢʠ ʿʝʟʠʢ (ʿʝʟʠʢ ʤʘʰʠʥʝ) ʿʝ ʥʘʿʙʣʠʞʠ ʿʝʟʠʢ ʭʘʨʜʚʝʨʫ. 

ʉʘʩʪʦʿʠ ʩʝ ʦʜ ʩʢʫʧʘ ʠʥʩʪʨʫʢʮʠʿʘ (ʥʠʟ ʙʠʥʘʨʥʠʭ ʙʠʪʦʚʘ) ʢʦʿʝ ʜʠʨʝʢʪʥʦ ʠʟʚʨʰʘʚʘ 

ʨʘʯʫʥʘʨ. ʉʚʘʢʘ ʠʥʩʪʨʫʢʮʠʿʘ ʦʙʘʚˀʘ ʚʝʦʤʘ ʩʧʝʮʠʬʠʯʘʥ ʠ ʤʘʣʠ ʟʘʜʘʪʘʢ. ʋʧʫʪʩʪʚʘ 

ʥʘʧʠʩʘʥʘ ʥʘ ʤʘʰʠʥʩʢʦʤ ʿʝʟʠʢʫ ʟʘʚʠʩʝ ʦʜ ʤʘʰʠʥʝ ʠ ʚʘʨʠʨʘʿʫ ʦʜ ʨʘʯʫʥʘʨʘ ʜʦ ʨʘʯʫʥʘʨʘ. 

ʇʦʯʝʮʠ ʧʨʦʛʨʘʤʠʨʘˁʘ, ʢʘʢʚʦ ʿʝ ʜʘʥʘʩ ʧʦʟʥʘʪʦ, ʧʦʯʠˁʝ ʢʘʩʥʠʭ 40-ʠʭ ʠ ʨʘʥʠʭ 50-ʠʭ 

ʛʦʜʠʥʘ 20. ʚʝʢʘ ʠ ʫ ʪʦ ʚʨʝʤʝ ʧʨʦʛʨʘʤ ʿʝ ʧʠʩʘʥ ʩʘʤʦ ʥʘ ʤʘʰʠʥʩʢʦʤ ʿʝʟʠʢʫ. ʈʘʟʚʠʿʘˁʝ 

ʧʨʦʛʨʘʤʘ ʧʦʤʦ˂ʫ ʤʘʰʠʥʩʢʦʛ ʿʝʟʠʢʘ ʿʝ ʥʘʧʦʨʘʥ ʧʦʩʘʦ ʠ ʧʨʦʛʨʘʤʝʨ, ʧʨʝ ʧʨʦʛʨʘʤʠʨʘˁʘ 

ʥʘ ʤʘʰʠʥʩʢʦʤ ʿʝʟʠʢʫ, ʤʦʨʘ ʜʘ ʠʤʘ ʜʦʜʘʪʥʘ ʟʥʘˁʘ ʦ ʘʨʭʠʪʝʢʪʫʨʠ ʦʜʨʝʹʝʥʦʛ ʫʨʝʹʘʿʘ. 

¶ ɸʩʝʤʙʣʝʨʩʢʠ ʿʝʟʠʢ (2GL). ʉʣʝʜʝ˂ʘ ʛʝʥʝʨʘʮʠʿʘ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʩʫ ʘʩʝʤʙʣʝʨʩʢʠ 

ʿʝʟʠʮʠ ʠ ʦʥʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʙʦˀʰʘˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʤʘʰʠʥʩʢʠ ʿʝʟʠʢ. ʀ ʦʚʠ 

ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʩʫ ʙʘʟʠʨʘʥʠ ʥʘ ʤʘʰʠʥʩʢʦʤ ʢʦʜʫ ʠ ʩʪʨʠʢʪʥʦ ʩʫ ʚʝʟʘʥʠ ʟʘ 

ʘʨʭʠʪʝʢʪʫʨʫ ʤʘʰʠʥʝ ʟʘ ʢʦʿʫ ʩʫ ʜʠʟʘʿʥʠʨʘʥʠ, ʘʣʠ ʩʫ ʧʨʠʣʘʛʦʹʝʥʠ ʯʦʚʝʢʫ. ɸʩʝʤʙʣʝʨʩʢʠ 

ʠʣʠ ʤʘʰʠʥʩʢʠ ʢ¹ʜ ʧʠʩʘʥ ʟʘ ʿʝʜʥʫ ʘʨʭʠʪʝʢʪʫʨʫ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʨʰʘʚʘ ʥʘ ʜʨʫʛʘʯʠʿʦʿ 

ʤʘʰʠʥʠ. ʆʚʠ ʿʝʟʠʮʠ ʩʫ ʿʦʰ ʫ ʫʧʦʪʨʝʙʠ. 

ʋ ʪʘʙʝʣʠ 2.2.2 [29] ʤʦʛʫ ʩʝ ʚʠʜʝʪʠ ʥʝʢʝ ʦʜ ʧʨʝʜʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʥʝʜʦʩʪʘʪʘʢʘ ʿʝʟʠʢʘ ʥʠʩʢʦʛ 

ʥʠʚʦʘ. 

 

ʊʘʙʝʣʘ 2.2.2: ʇʨʝʜʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʮʠ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʥʠʩʢʦʛ ʥʠʚʦʘ (ʀʟʚʦʨ: [29]) 

ʇʨʝʜʥʦʩʪʠ ʿʝʟʠʢʘ ʥʠʩʢʦʛ ʥʠʚʦʘ ʅʝʜʦʩʪʘʮʠ ʿʝʟʠʢʘ ʥʠʩʢʦʛ ʥʠʚʦʘ 

1. ʇʨʦʛʨʘʤʠ ʨʘʟʚʠʿʝʥʠ ʥʘ ʿʝʟʠʮʠʤʘ ʥʠʩʢʦʛ ʥʠʚʦʘ 
ʩʫ ʙʨʟʠ ʠ ʤʝʤʦʨʠʿʩʢʠ ʝʬʠʢʘʩʥʠ. 

1. ʇʨʦʛʨʘʤʠ ʨʘʟʚʠʿʝʥʠ ʥʘ ʿʝʟʠʮʠʤʘ ʥʠʩʢʦʛ ʥʠʚʦʘ 
ʟʘʚʠʩʝ ʦʜ ʤʘʰʠʥʝ ʠ ʥʠʩʫ ʧʨʝʥʦʩʠʚʠ. 

2. ʇʨʦʛʨʘʤʝʨʠ ʤʦʛʫ ʜʘ ʢʦʨʠʩʪʝ ʧʨʦʮʝʩʦʨ ʠ 

ʤʝʤʦʨʠʿʫ ʥʘ ʙʦˀʠ ʥʘʯʠʥ ʢʦʨʠʩʪʝ˂ʠ ʿʝʟʠʢ 

ʥʠʩʢʦʛ ʥʠʚʦʘ. 

2. ʊʝʰʢʦ ʠʭ ʿʝ ʨʘʟʚʠʿʘʪʠ, ʠʩʧʨʘʚˀʘʪʠ ʠ 

ʦʜʨʞʘʚʘʪʠ. 

3. ʅʝʤʘ ʧʦʪʨʝʙʝ ʜʘ ʙʠʣʦ ʢʦʿʠ ʧʨʝʚʦʜʠʣʘʮ 

ʧʨʝʚʦʜʠ ʠʟʚʦʨʥʠ ʢʦʜ ʫ ʤʘʰʠʥʩʢʠ ʢʦʜ. ʊʘʢʦ ʩʝ 

ʩʤʘˁʫʿʝ ʚʨʝʤʝ ʢʦʤʧʠʣʘʮʠʿʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʿʝ. 

3. ɺʠʰʝ ʩʫ ʩʢʣʦʥʠ ʛʨʝʰʢʘʤʘ. 

4. ɱʝʟʠʮʠ ʥʠʩʢʦʛ ʥʠʚʦʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʠʨʝʢʪʥʫ 
ʤʘʥʠʧʫʣʘʮʠʿʫ ʨʘʯʫʥʘʨʩʢʠʤ ʨʝʛʠʩʪʨʠʤʘ ʠ 

ʩʢʣʘʜʠʰʪʝˁʝʤ. 

4. ʇʨʦʛʨʘʤʠʨʘˁʝ ʥʠʩʢʦʛ ʥʠʚʦʘ ʦʙʠʯʥʦ ʨʝʟʫʣʪʫʿʝ 
ʣʦʰʦʤ ʧʨʦʜʫʢʪʠʚʥʦʰ˂ʫ ʧʨʦʛʨʘʤʠʨʘˁʘ. 

5. ʄʦʛʫ˂ʥʦʩʪ ʜʠʨʝʢʪʥʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʩʘ 

ʭʘʨʜʚʝʨʩʢʠʤ ʫʨʝʹʘʿʠʤʘ. 

5. ɿʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʫ ʿʝʟʠʢʫ ʥʠʩʢʦʛ ʥʠʚʦʘ 

ʧʨʦʛʨʘʤʝʨ ʤʦʨʘ ʜʘ ʠʤʘ ʜʦʜʘʪʥʘ ʟʥʘˁʘ ʦ 

ʘʨʭʠʪʝʢʪʫʨʠ ʦʜʨʝʹʝʥʦʛ ʫʨʝʹʘʿʘ. 

 

2.2.3.2. ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ 

ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʧʦʯʠˁʫ ʜʘ ʩʝ ʧʦʿʘʚˀʫʿʫ ʢʘʩʥʠʭ ʧʝʜʝʩʝʪʠʭ ʛʦʜʠʥʘ 

20. ʚʝʢʘ. ʆʚʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʩʫ ʥʝʟʘʚʠʩʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʭʘʨʜʚʝʨ ʠ ʥʠʩʫ ʚʝʟʘʥʠ ʥʠ ʟʘ 

ʿʝʜʥʫ ʘʨʭʠʪʝʢʪʫʨʫ ʧʨʦʮʝʩʦʨʘ ʠ ʩʠʩʪʝʤʘ. ʆʚʠ ʿʝʟʠʮʠ ʩʫ ʩʣʠʯʥʠ ˀʫʜʩʢʦʤ, ˁʠʭʦʚʘ ʩʠʥʪʘʢʩʘ 

ʿʝ ʙʘʟʠʨʘʥʘ ʥʘ ʝʥʛʣʝʩʢʦʤ ʿʝʟʠʢʫ ʠ ʧʨʠʣʘʛʦʹʝʥʠ ʩʫ ʧʨʦʛʨʘʤʝʨʠʤʘ (ʣʘʢʦ ʩʝ ʢʦʜʠʨʘʿʫ, 

ʠʩʧʨʘʚˀʘʿʫ, ʫʢʣʘˁʘʿʫ). ɿʘʚʠʩʝ ʦʜ ʧʦʤʦ˂ʥʠʭ ʘʣʘʪʘ, ʢʦʤʧʘʿʣʝʨʘ ʠʣʠ ʠʥʪʝʨʧʨʝʪʝʨʘ ʢʦʿʠʤ ʩʝ 

ʧʨʝʚʦʜʝ ʫ ʤʘʰʠʥʩʢʠ ʢ¹ʜ. ʆʚʘʿ ʧʨʠʩʪʫʧ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʧʨʦʛʨʘʤ ʧʠʩʘʥ ʫ ˁʠʤʘ ʙʫʜʝ 

ʧʨʝʚʝʜʝʥ ʠ ʨʘʜʠ ʥʘ ʙʠʣʦ ʢʦʿʦʿ ʘʨʭʠʪʝʢʪʫʨʠ ʟʘ ʢʦʿʫ ʧʦʩʪʦʿʠ ʧʨʝʚʦʜʠʣʘʮ.  

ɱʝʟʠʮʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʤʦʛʫ ʩʝ ʢʣʘʩʠʬʠʢʦʚʘʪʠ ʥʘ ʦʩʥʦʚʫ: ʧʘʨʘʜʠʛʤʝ ʧʨʦʛʨʘʤʠʨʘˁʘ ʠ 

ʤʦʜʝʣʘ ʠʟʚʨʰʘʚʘˁʘ/ʧʨʝʚʦʜʠʦʮʘ (ʢʦʤʧʘʿʣʝʨ ʠ ʠʥʪʝʨʧʨʝʪʝʨ).  

ʋ ʪʘʙʝʣʠ 2.2.3 [29] ʤʦʛʫ ʩʝ ʚʠʜʝʪʠ ʥʝʢʝ ʦʜ ʧʨʝʜʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʥʝʜʦʩʪʘʪʘʢʘ ʿʝʟʠʢʘ ʚʠʩʦʢʦʛ 

ʥʠʚʦʘ. 

 

 

 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
16 

ʊʘʙʝʣʘ 2.2.3: ʇʨʝʜʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʮʠ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʚʠʩʦʢʦʛ ʥʠʚʦʘ (ʀʟʚʦʨ: [29])  

ʇʨʝʜʥʦʩʪʠ ʿʝʟʠʢʘ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʅʝʜʦʩʪʘʮʠ ʿʝʟʠʢʘ ʚʠʩʦʢʦʛ ʥʠʚʦʘ 

1. ʇʦʛʦʜʥʠ ʩʫ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ. ʃʘʢʦ ʠʭ ʿʝ 

ʧʠʩʘʪʠ, ʠʩʧʨʘʚˀʘʪʠ ʠ ʦʜʨʞʘʚʘʪʠ. 

1. ʇʦʪʨʝʙʥʦ ʿʝ ʜʦʜʘʪʥʦ ʚʨʝʤʝ ʟʘ ʧʨʝʚʦʹʝˁʝ ʜʘ ʙʠ 

ʩʝ ʠʟʚʦʨʥʠ ʢ¹ʜ ʧʨʝʚʝʦ ʥʘ ʤʘʰʠʥʩʢʠ. 

2. ʆʥʠ ʦʙʝʟʙʝʹʫʿʫ ʚʠʰʠ ʥʠʚʦ ʘʧʩʪʨʘʢʮʠʿʝ ʦʜ 
ʤʘʰʠʥʩʢʠʭ ʿʝʟʠʢʘ. 

2. ʇʨʦʛʨʘʤʠ ʥʘ ʚʠʩʦʢʦʤ ʥʠʚʦʫ ʩʫ ʨʝʣʘʪʠʚʥʦ 
ʩʧʦʨʠʿʠ ʦʜ ʧʨʦʛʨʘʤʘ ʥʠʩʢʦʛ ʥʠʚʦʘ. 

3. ʊʦ ʩʫ ʿʝʟʠʮʠ ʢʦʿʠ ʩʫ ʥʝʟʘʚʠʩʥʠ ʦ ʘʨʭʠʪʝʢʪʫʨʠ 
ʨʘʯʫʥʘʨʘ. 

3. ʋ ʧʦʨʝʹʝˁʫ ʩʘ ʧʨʦʛʨʘʤʠʤʘ ʥʠʩʢʦʛ ʥʠʚʦʘ, ʦʥʠ 
ʩʫ ʦʙʠʯʥʦ ʤʘˁʝ ʤʝʤʦʨʠʿʩʢʠ ʝʬʠʢʘʩʥʠ. 

4. ʃʘʢʦ ʩʝ ʫʯʝ. 
4. ʅʠʿʝ ʤʦʛʫ˂ʘ ʜʠʨʝʢʪʥʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʘ 

ʭʘʨʜʚʝʨʦʤ. 

5. ʄʘˁʝ ʩʢʣʦʥʦʩʪʠ ʛʨʝʰʢʘʤʘ, ʛʨʝʰʢʝ ʩʝ ʣʘʢʦ 
ʧʨʦʥʘʣʘʟʝ ʠ ʠʩʧʨʘʚˀʘʿʫ. 

 

6. ʇʨʦʛʨʘʤʠʨʘˁʝ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʨʝʟʫʣʪʠʨʘ 

ʙʦˀʦʤ ʧʨʦʜʫʢʪʠʚʥʦʰ˂ʫ ʧʨʦʛʨʘʤʠʨʘˁʘ. 
 

 

ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʥʠʩʢʦʛ ʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ 

ʆʩʥʦʚʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʥʠʩʢʦʛ ʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʿʝ ʫ ʪʦʤʝ ʜʘ ʿʝʟʠʢ 

ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʣʘʢʦ ʠʥʪʝʨʧʨʝʪʠʨʘʿʫ ʧʨʦʛʨʘʤʝʨʠ, ʘʣʠ ʥʝ ʠ ʨʘʯʫʥʘʨʠ (ʫʨʝʹʘʿʠ), ʜʦʢ ʿʝʟʠʢ 

ʥʠʩʢʦʛ ʥʠʚʦʘ ʤʦʛʫ ʣʘʢʦ ʨʘʟʫʤʝʪʠ ʨʘʯʫʥʘʨʠ, ʘʣʠ ʥʝ ʠ ˀʫʜʠ. ɱʝʟʠʮʠ ʥʠʩʢʦʛ ʥʠʚʦʘ ʤʦʛʫ 

ʝʬʠʢʘʩʥʦ ʜʘ ʨʫʢʫʿʫ ʭʘʨʜʚʝʨʦʤ. ɱʝʟʠʮʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʩʫ ʧʦʧʫʣʘʨʥʠʿʠ ʤʝʹʫ ʧʨʦʛʨʘʤʝʨʠʤʘ 

ʿʝʨ ʩʝ ʣʘʢʦ ʫʯʝ, ʯʠʪʘʿʫ, ʠʩʧʨʘʚˀʘʿʫ ʠ ʪʝʩʪʠʨʘʿʫ. 

ʋ ʪʘʙʝʣʠ 2.2.4 [30] ʩʫʤʘʨʥʦ ʩʫ ʜʘʪʝ ʦʩʥʦʚʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʥʠʩʢʦʛ ʠ 

ʚʠʩʦʢʦʛ ʥʠʚʦʘ.  

 

ʊʘʙʝʣʘ 2.2.4: ʈʘʟʣʠʢʝ ʠʟʤʝʹʫ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʥʠʩʢʦʛ ʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ (ʀʟʚʦʨ: [30]) 

 ɱʝʟʠʮʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ɱʝʟʠʮʠ ʥʠʩʢʦʛ ʥʠʚʦʘ 

ɹʨʟʠʥʘ ʠʟʚʨʰʝˁʘ ʉʧʦʨʠʿʠ ʦʜ ʿʝʟʠʢʘ ʥʠʩʢʦʛ ʥʠʚʦʘ. ɹʨʞʠ ʦʜ ʿʝʟʠʢʘ ʚʠʩʦʢʦʛ ʥʠʚʦʘ. 

ɽʬʠʢʘʩʥʦʩʪ 

ʤʝʤʦʨʠʿʝ 
ʅʠʩʫ ʤʝʤʦʨʠʿʩʢʠ ʝʬʠʢʘʩʥʠ. ʄʝʤʦʨʠʿʩʢʠ ʝʬʠʢʘʩʥʠ. 

ʇʨʝʚʦʹʝˁʝ 

ʅʝʦʧʭʦʜʘʥ ʢʦʤʧʘʿʣʝʨ ʠʣʠ 

ʧʨʝʚʦʜʠʣʘʮ ʜʘ ʙʠ ʩʝ ʧʨʝʚʝʦ ʧʨʦʛʨʘʤ ʫ 

ʤʘʰʠʥʩʢʠ ʢʦʜ. 

ɸʩʝʤʙʣʝʨʩʢʠ ʿʝʟʠʢ ʟʘʭʪʝʚʘ ʦʜ 

ʘʩʝʤʙʣʝʨʘ ʜʘ ʢʦʥʚʝʨʪʫʿʝ ʧʨʦʛʨʘʤ ʫ 

ʤʘʰʠʥʩʢʠ ʢʦʜ ʜʦʢ ʩʝ ʤʘʰʠʥʩʢʠ ʿʝʟʠʢ 

ʠʟʚʨʰʘʚʘ ʜʠʨʝʢʪʥʦ ʦʜ ʩʪʨʘʥʝ 

ʨʘʯʫʥʘʨʘ. 

ʈʘʟʫʤˀʠʚʦʩʪ ʠ 

ʫʯʝˁʝ 

ʃʘʢʦ ʨʘʟʫʤˀʠʚʠ ʧʨʦʛʨʘʤʝʨʫ, ʣʘʢʦ ʩʝ 

ʫʯʝ. 

ʃʘʢʦ ʨʘʟʫʤˀʠʚʠ ʟʘ ʨʘʯʫʥʘʨ, ʪʝʰʢʦ ʠʭ 

ʿʝ ʥʘʫʯʠʪʠ. 

ɿʘʚʠʩʥʦʩʪ ʠ 

ʧʨʝʥʦʩʠʚʦʩʪ 

(ʧʦʨʪʘʙʠʣʥʦʩʪ) 

ʅʝʟʘʚʠʩʥʠ ʩʫ ʦʜ ʫʨʝʹʘʿʘ, ʤʦʛʫ ʜʘ ʨʘʜʝ 

ʥʘ ʚʠʰʝ ʧʣʘʪʬʦʨʤʠ (ʧʦʨʪʘʙʠʣʥʠ). 

ɿʘʚʠʩʥʠ ʩʫ ʦʜ ʫʨʝʹʘʿʘ, ʥʠʩʫ 

ʧʦʨʪʘʙʠʣʥʠ. 

ɻʨʝʰʢʝ ʠ 

ʦʜʨʞʘʚʘˁʝ 

ʄʘˁʝ ʩʫ ʩʢʣʦʥʠ ʛʨʝʰʢʘʤʘ, 

ʦʪʢʣʘˁʘˁʝ ʛʨʝʰʘʢʘ ʠ ʦʜʨʞʘʚʘˁʝ ʿʝ 

ʨʝʣʘʪʠʚʥʦ ʣʘʢʦ. 

ɺʠʰʝ ʩʫ ʩʢʣʦʥʠ ʛʨʝʰʢʘʤʘ, 

ʦʪʢʣʘˁʘˁʝ ʛʨʝʰʘʢʘ ʠ ʦʜʨʞʘʚʘˁʝ ʿʝ 

ʪʝʰʢʦ. 

ɸʧʩʪʨʘʢʮʠʿʘ 

ʭʘʨʜʚʝʨʘ 

ʇʦʛʦʜʘʥ ʿʝ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʢʦʿʠ 

ʦʙʝʟʙʝʹʫʿʝ ʚʠʩʦʢ ʥʠʚʦ ʘʧʩʪʨʘʢʮʠʿʝ 

ʭʘʨʜʚʝʨʘ. 

ʇʨʠʣʘʛʦʹʝʥ ʿʝ ʤʘʰʠʥʠ ʠ ʥʝ ʧʨʫʞʘ 

ʥʠʢʘʢʚʫ ʠʣʠ ʤʘˁʫ ʘʧʩʪʨʘʢʮʠʿʫ 

ʭʘʨʜʚʝʨʘ. 

ɼʦʜʘʪʥʘ ʟʥʘˁʘ 
ʅʝ ʟʘʭʪʝʚʘʿʫ ʜʦʜʘʪʥʦ ʟʥʘˁʝ 

ʘʨʭʠʪʝʢʪʫʨʝ ʨʘʯʫʥʘʨʘ. 

ɿʘʭʪʝʚʘʿʫ ʜʦʜʘʪʥʦ ʧʦʟʥʘʚʘˁʝ 

ʘʨʭʠʪʝʢʪʫʨʝ ʨʘʯʫʥʘʨʘ. 

ɸʧʣʠʢʘʮʠʿʝ 
ɼʝʩʢʪʦʧ ʘʧʣʠʢʘʮʠʿʝ, ʚʝʙ-ʣʦʢʘʮʠʿʝ, 

ʤʦʙʠʣʥʠ ʩʦʬʪʚʝʨ, ʠʪʜ. 

ʈʘʟʚʦʿ ʩʠʩʪʝʤʩʢʠʭ ʩʦʬʪʚʝʨʘ 

(ʦʧʝʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤʘ) ʠ ʫʛʨʘʹʝʥʠʭ 

ʘʧʣʠʢʘʮʠʿʘ. 

ʇʦʜʨʰʢʘ ɺʝʦʤʘ ʚʝʣʠʢʘ ʧʦʜʨʰʢʘ. ʅʝʤʘʿʫ ʚʝʣʠʢʫ ʧʦʜʨʰʢʫ. 
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¶ ɹʨʟʠʥʘ ʧʨʦʛʨʘʤʘ. ʇʨʦʛʨʘʤʠ ʥʘ ʿʝʟʠʮʠʤʘ ʥʠʩʢʦʛ ʥʠʚʦʘ ʩʝ ʧʠʰʫ ʫ ʙʠʥʘʨʥʦʤ ʠʣʠ ʫ 

ʘʩʝʤʙʣʝʨʩʢʦʤ ʿʝʟʠʢʫ, ʥʝ ʟʘʭʪʝʚʘʿʫ ʥʠʢʘʢʚʦ ʧʨʝʚʦʹʝˁʝ, ʜʠʨʝʢʪʥʦ ʩʫ ʫ ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ 

ʨʝʛʠʩʪʨʠʤʘ ʠ ʤʝʤʦʨʠʿʦʤ. ɱʝʟʠʮʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʢʦʨʠʩʪʝ ʝʥʛʣʝʩʢʝ ʠʩʢʘʟʝ ʟʘ ʧʠʩʘˁʝ 

ʧʨʦʛʨʘʤʘ, ʟʘʭʪʝʚʘʿʫ ʧʨʝʚʦʜʠʦʮʝ ʜʘ ʧʨʝʚʝʜʫ ʠʟʚʦʨʥʠ ʢʦʜ ʥʘ ʤʘʰʠʥʩʢʠ ʿʝʟʠʢ, ʥʝ 

ʢʦʤʫʥʠʮʠʨʘʿʫ ʜʠʨʝʢʪʥʦ ʩʘ ʭʘʨʜʚʝʨʦʤ. 

¶ ɽʬʠʢʘʩʥʦʩʪ ʤʝʤʦʨʠʿʝ. ɱʝʟʠʮʠ ʥʠʩʢʦʛ ʥʠʚʦʘ ʩʫ ʤʝʤʦʨʠʿʩʢʠ ʝʬʠʢʘʩʥʠ, ʫʛʣʘʚʥʦʤ 

ʪʨʦʰʝ ʤʘˁʝ ʤʝʤʦʨʠʿʝ. ɱʝʟʠʮʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʥʠʩʫ ʝʬʠʢʘʩʥʠ ʫ ʤʝʤʦʨʠʿʠ, ʦʥʠ ʩʝ 

ʦʙʠʯʥʦ ʧʦʢʨʝ˂ʫ ʫʥʫʪʘʨ ʩʧʝʮʠʬʠʯʥʦʛ ʦʢʨʫʞʝˁʘ ʟʘ ʠʟʚʨʰʘʚʘˁʝ. 

¶ ʃʘʢʦ˂ʘ ʫʯʝˁʘ. ɱʝʟʠʮʠ ʥʠʩʢʦʛ ʥʠʚʦʘ ʩʫ ʿʝʟʠʮʠ ʧʨʠʣʘʛʦʹʝʥʠ ʟʘ ʤʘʰʠʥʫ. ɼʘ ʙʠ ʩʝ 

ʥʘʧʠʩʘʦ ʧʨʦʛʨʘʤ ʥʘ ʿʝʟʠʢʫ ʥʠʩʢʦʛ ʥʠʚʦʘ, ʤʦʨʘʿʫ ʜʘ ʩʝ ʟʥʘʿʫ ʙʠʥʘʨʥʝ ʠʥʩʪʨʫʢʮʠʿʘ 

ʥʠʩʢʦʛ ʥʠʚʦʘ. ʇʨʦʛʨʘʤʠʨʘˁʝ ʥʠʩʢʦʛ ʥʠʚʦʘ ʿʝ ʪʝʰʢʦ ʥʘʫʯʠʪʠ, ʫʯʝˁʝ ʿʝʟʠʢʘ ʥʠʩʢʦʛ 

ʥʠʚʦʘ ʟʘʭʪʝʚʘ ʜʦʜʘʪʥʦ ʟʥʘˁʝ ʠ ʠʩʢʫʩʪʚʦ ʦ ʩʧʝʮʠʬʠʯʥʦʿ ʘʨʭʠʪʝʢʪʫʨʠ ʤʘʰʠʥʝ. ɱʝʟʠʮʠ 

ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʩʫ Ăʧʨʠʿʘʪʝˀʩʢʠ ʿʝʟʠʮʠñ ʧʨʦʛʨʘʤʝʨʘ. ʇʨʦʛʨʘʤʠ ʥʘ ʿʝʟʠʢʫ ʚʠʩʦʢʦʛ 

ʥʠʚʦʘ ʧʠʰʫ ʩʝ ʥʘ ʝʥʛʣʝʩʢʦʤ ʿʝʟʠʢʫ, ʰʪʦ ʿʝ ʤʥʦʛʦ ʣʘʢʰʝ ʟʘʧʘʤʪʠʪʠ ʥʝʛʦ ʙʠʥʘʨʥʝ 

ʠʥʩʪʨʫʢʮʠʿʝ ʥʠʩʢʦʛ ʥʠʚʦʘ. 

¶ ʇʨʝʥʦʩʠʚʦʩʪ (ʧʦʨʪʘʙʠʣʥʦʩʪ). ɱʝʟʠʢ ʥʠʩʢʦʛ ʥʠʚʦʘ ʩʘʜʨʞʠ ʥʠʟ ʨʘʯʫʥʘʨʩʢʠʭ 

ʠʥʩʪʨʫʢʮʠʿʘ ʥʠʩʢʦʛ ʥʠʚʦʘ ʢʦʿʝ ʟʘʚʠʩʝ ʦʜ ʤʘʰʠʥʝ ʠ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʘ ʨʘʟʣʠʯʠʪʝ 

ʘʨʭʠʪʝʢʪʫʨʝ, ʧʘ ʩʫ ʠ ʨʘʟʚʠʿʝʥʠ ʧʨʦʛʨʘʤʠ (ʤʘʰʠʥʩʢʠ ʠʣʠ ʘʩʝʤʙʣʝʨʩʢʠ) ʪʘʢʦʹʝ ʟʘʚʠʩʥʠ 

ʦʜ ʤʘʰʠʥʝ ʠ ʥʠʩʫ ʧʦʨʪʘʙʠʣʥʠ. ɱʝʟʠʮʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʢʦʨʠʩʪʝ ʝʥʛʣʝʩʢʝ ʠʟʨʘʟʝ ʟʘ 

ʧʠʩʘˁʝ ʧʨʦʛʨʘʤʘ ʢʦʿʠ ʩʝ ʜʘˀʝ ʧʨʝʚʦʜʝ ʥʘ ʤʘʰʠʥʩʢʠ ʿʝʟʠʢ ʧʦʤʦ˂ʫ ʧʨʝʚʦʜʠʦʮʘ (ʟʘ 

ʨʘʟʣʠʯʠʪʝ ʘʨʭʠʪʝʢʪʫʨʝ ʤʘʰʠʥʘ ʧʦʩʪʦʿʝ ʧʦʩʝʙʥʠ ʧʨʝʚʦʜʠʦʮʠ) ʠ ʥʝʟʘʚʠʩʥʠ ʩʫ ʦʜ 

ʫʨʝʹʘʿʘ (ʤʘʰʠʥʝ), ʠ ʩʘʤʠʤ ʪʠʤ ʩʫ ʠ ʧʦʨʪʘʙʠʣʥʠ.  

¶ ʆʪʢʣʘˁʘˁʝ ʛʨʝʰʘʢʘ ʠ ʦʜʨʞʘʚʘˁʝ. ɱʝʟʠʮʠ ʥʠʩʢʦʛ ʥʠʚʦʘ ʩʫ ʚʠʰʝ ʩʢʣʦʥʠ ʛʨʝʰʢʘʤʘ, 

ʦʪʢʨʠʚʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ ʛʨʝʰʘʢʘ ʿʝ ʥʘʧʦʨʘʥ ʠ ʜʫʛʦʪʨʘʿʘʥ ʧʨʦʮʝʩ. ɱʝʟʠʮʠ ʚʠʩʦʢʦʛ 

ʥʠʚʦʘ ʩʫ ʤʘˁʝ ʩʢʣʦʥʠ ʛʨʝʰʢʘʤʘ, ʛʦʪʦʚʦ ʩʚʝ ʩʠʥʪʘʢʩʥʝ ʛʨʝʰʢʝ ʩʝ ʠʜʝʥʪʠʬʠʢʫʿʫ 

ʧʦʤʦ˂ʫ ʢʦʤʧʘʿʣʝʨʘ ʠʣʠ ʠʥʪʝʨʧʨʝʪʝʨʘ ʠ ʦʙʠʯʥʦ ʠʭ ʿʝ ʣʘʢʦ ʠʩʧʨʘʚʠʪʠ ʠ ʦʜʨʞʘʚʘʪʠ. 

¶ ʅʠʚʦ ʘʧʩʪʨʘʢʮʠʿʝ. ɱʝʟʠʢ ʥʠʩʢʦʛ ʥʠʚʦʘ ʦʙʝʟʙʝʹʫʿʝ ʤʘʣʫ ʠʣʠ ʥʠʢʘʢʚʫ ʘʧʩʪʨʘʢʮʠʿʫ 

ʭʘʨʜʚʝʨʘ, ʦʥ ʿʝ ʥʘʿʙʣʠʞʠ ʿʝʟʠʢ ʭʘʨʜʚʝʨʫ, ʜʠʨʝʢʪʥʦ ʢʦʤʫʥʠʮʠʨʘ ʩʘ ʨʝʛʠʩʪʨʦʤ ʨʘʯʫʥʘʨʘ 

ʠ ʤʝʤʦʨʠʿʦʤ. ɱʝʟʠʢ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʦʙʝʟʙʝʹʫʿʝ ʚʠʩʦʢ ʥʠʚʦ ʘʧʩʪʨʘʢʮʠʿʝ ʭʘʨʜʚʝʨʘ, ʥʝ 

ʢʦʤʫʥʠʮʠʨʘ ʜʠʨʝʢʪʥʦ ʩʘ ʨʝʛʠʩʪʨʦʤ ʨʘʯʫʥʘʨʘ ʠ ʤʝʤʦʨʠʿʦʤ, ʠʥʪʝʨʘʢʮʠʿʘ ʩʘ ʭʘʨʜʚʝʨʦʤ 

ʩʝ ʦʜʚʠʿʘ ʧʨʝʢʦ ʦʧʝʨʘʪʠʚʥʦʛ ʩʠʩʪʝʤʘ ʠ ʜʨʫʛʠʭ ʩʦʬʪʚʝʨʘ.  

¶ ɼʦʜʘʪʥʘ ʟʥʘˁʘ ʠ ʠʩʢʫʩʪʚʘ. ɱʝʟʠʮʠ ʥʠʩʢʦʛ ʥʠʚʦʘ ʟʘʚʠʩʝ ʦʜ ʤʘʰʠʥʝ, ʟʘʭʪʝʚʘʿʫ 

ʧʨʝʪʭʦʜʥʦ ʟʥʘˁʝ ʦ ʦʜʨʝʹʝʥʦʿ ʘʨʭʠʪʝʢʪʫʨʠ ʨʘʯʫʥʘʨʘ ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʟʘʠʩʪʘ ʤʦʞʝ 

ʥʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤ ʟʘ ʪʘʿ ʨʘʯʫʥʘʨ. ɱʝʟʠʮʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʩʫ ʥʝʟʘʚʠʩʥʠ ʦʜ ʤʘʰʠʥʘ, ʥʝ 

ʟʘʭʪʝʚʘʿʫ ʧʨʝʪʭʦʜʥʦ ʟʥʘˁʝ ʦ ʘʨʭʠʪʝʢʪʫʨʠ ʨʘʯʫʥʘʨʘ. 

¶ ɸʧʣʠʢʘʮʠʿʝ. ɱʝʟʠʮʠ ʥʠʩʢʦʛ ʥʠʚʦʘ ʜʠʨʝʢʪʥʦ ʢʦʤʫʥʠʮʠʨʘʿʫ ʩʘ ʭʘʨʜʚʝʨʦʤ, ʦʙʝʟʙʝʹʫʿʫ 

ʚʝʦʤʘ ʤʘʣʦ ʠʣʠ ʥʠʤʘʣʦ ʘʧʩʪʨʘʢʮʠʿʝ ʦʜ ʭʘʨʜʚʝʨʘ, ʙʨʟʠ ʩʫ ʢʘʜʘ ʩʝ ʫʧʦʨʝʜʝ ʩʘ ʿʝʟʠʮʠʤʘ 

ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʠ ʟʘʪʦ ʩʝ ʦʥʠ ʛʝʥʝʨʘʣʥʦ ʢʦʨʠʩʪʝ ʟʘ ʨʘʟʚʦʿ ʦʧʝʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤʘ ʠ 

ʫʛʨʘʹʝʥʠʭ ʘʧʣʠʢʘʮʠʿʘ. ɱʝʟʠʮʠ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʦʙʝʟʙʝʹʫʿʫ ʚʠʰʠ ʥʠʚʦ ʘʧʩʪʨʘʢʮʠʿʝ ʦʜ 

ʭʘʨʜʚʝʨʘ, ʜʘʥʘʩ ʩʫ ʛʦʪʦʚʦ ʩʚʠ ʩʦʬʪʚʝʨʩʢʠ ʧʨʦʛʨʘʤʠ ʨʘʟʚʠʿʝʥʠ ʥʘ ʿʝʟʠʢʫ ʚʠʩʦʢʦʛ 

ʥʠʚʦʘ, ʢʦʨʠʩʪʝ ʩʝ ʟʘ ʨʘʟʚʦʿ ʨʘʟʥʠʭ ʘʧʣʠʢʘʮʠʿʘ ʢʘʦ ʰʪʦ ʩʫ ï ʜʝʩʢʪʦʧ ʘʧʣʠʢʘʮʠʿʝ, ʚʝʙ-

ʣʦʢʘʮʠʿʝ, ʫʩʣʫʞʥʠ ʧʨʦʛʨʘʤʠ, ʤʦʙʠʣʥʝ ʘʧʣʠʢʘʮʠʿʝ, ʠʪʜ. 

¶ ʇʦʜʨʰʢʘ. ɿʘ ʿʝʟʠʢʝ ʥʠʩʢʦʛ ʥʠʚʦʘ ʧʦʩʪʦʿʠ ʜʘʣʝʢʦ ʤʘˁʘ ʧʦʜʨʰʢʘ ʥʝʛʦ ʟʘ ʿʝʟʠʢʝ 

ʚʠʩʦʢʦʛ ʥʠʚʦʘ. ɹʨʦʿ ʧʨʦʬʝʩʠʦʥʘʣʘʮʘ ʢʦʿʠ ʢʦʨʠʩʪʝ ʿʝʟʠʢʝ ʥʘ ʥʠʩʢʦʤ ʥʠʚʦʫ ʿʝ ʤʥʦʛʦ 

ʤʘˁʠ ʦʜ ʙʨʦʿʘ ʧʨʦʬʝʩʠʦʥʘʣʘʮʘ ʢʦʿʠ ʩʫ ʢʦʨʠʩʥʠʮʠ ʿʝʟʠʢʘ ʚʠʩʦʢʦʛ ʥʠʚʦʘ. 
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ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʪʨʝ˂ʝ ʛʝʥʝʨʘʮʠʿʝ 

ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʪʨʝ˂ʝ ʛʝʥʝʨʘʮʠʿʝ (3GL) ʩʫ ʿʝʟʠʮʠ ʦʧʰʪʝ ʥʘʤʝʥʝ ʠ ʢʦʨʠʩʪʝ ʩʝ ʟʘ 

ʧʦʩʣʦʚʥʝ, ʥʘʫʯʥʝ ʠ ʦʧʰʪʝ ʧʨʠʤʝʥʝ. ʋʢˀʫʯʫʿʫ ʧʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢʝ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʢʘʦ ʰʪʦ 

ʩʫ Pascal, C, Fortran, C++, Java. ʇʨʦʛʨʘʤ ʢʦʿʠ ʿʝ ʥʘʧʠʩʘʥ ʥʘ ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ ʚʠʩʦʢʦʛ 

ʥʠʚʦʘ ʢʦʤʧʘʿʣʝʨ ʧʨʝʚʦʜʠ ʫ ʤʘʰʠʥʩʢʠ ʿʝʟʠʢ ʨʘʜʠ ʠʟʚʨʰʝˁʘ. ʆʥʠ ʩʫ ʜʠʟʘʿʥʠʨʘʥʠ ʪʘʢʦ ʜʘ 

ʠʭ ˀʫʜʠ ʣʘʢʰʝ ʨʘʟʫʤʝʿʫ ʠ ʫʢˀʫʯʫʿʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʘʦ ʰʪʦ ʩʫ ʠʤʝʥʦʚʘʥʝ ʧʨʦʤʝʥˀʠʚʝ, 

ʫʩʣʦʚʥʝ ʩʪʨʫʢʪʫʨʝ, ʠʪʝʨʘʪʠʚʥʠ ʠʩʢʘʟʠ, ʜʦʜʝʣʘ ʠ ʩʪʨʫʢʪʫʨʘ ʧʦʜʘʪʘʢʘ. ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ 

ʥʘ ʚʠʩʦʢʦʤ ʥʠʚʦʫ ʦʤʦʛʫ˂ʫʿʫ ʧʨʦʛʨʘʤʝʨʠʤʘ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘʿʫ ʥʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, ʘ ʥʝ 

ʥʘ ʜʝʪʘˀʝ ʥʠʩʢʦʛ ʥʠʚʦʘ ʢʦʿʠ ʩʫ ʧʦʚʝʟʘʥʠ ʩʘ ʘʩʝʤʙʣʝʨʩʢʠʤ ʿʝʟʠʮʠʤʘ. ʃʘʢʰʝ ʠʭ ʿʝ 

ʠʩʧʨʘʚʠʪʠ ʠ ʦʜʨʞʘʚʘʪʠ ʥʝʛʦ ʘʩʝʤʙʣʝʨʩʢʝ ʿʝʟʠʢʝ. 

ʇʨʝʜʥʦʩʪʠ ʿʝʟʠʢʘ ʪʨʝ˂ʝ ʛʝʥʝʨʘʮʠʿʝ ʩʫ [26]: 

¶ ʿʝʜʥʦʩʪʘʚʥʦʩʪ ʯʠʪˀʠʚʦʩʪʠ; 

¶ ʿʘʩʥʦ ʜʝʬʠʥʠʩʘʥʘ ʩʠʥʪʘʢʩʘ (ʠ ʩʝʤʘʥʪʠʢʘ); 

¶ ʧʦʛʦʜʥʠ ʩʫ ʟʘ ʧʦʩʣʦʚʥʝ ʠ ʥʘʫʯʥʝ ʘʧʣʠʢʘʮʠʿʝ; 

¶ ʥʝʟʘʚʠʩʥʦʩʪ ʦʜ ʫʨʝʹʘʿʘ; 

¶ ʧʨʝʥʦʩʠʚʦʩʪ ʥʘ ʜʨʫʛʝ ʧʣʘʪʬʦʨʤʝ; 

¶ ʿʝʜʥʦʩʪʘʚʥʦʩʪ ʦʪʢʣʘˁʘˁʘ ʛʨʝʰʘʢʘ; 

¶ ʙʨʟʠʥʘ ʠʟʚʨʰʝˁʘ. 

ʆʚʠ ʿʝʟʠʮʠ ʩʫ ʥʝʟʘʚʠʩʥʠ ʦʜ ʫʨʝʹʘʿʘ ʠ ʤʦʛʫ ʩʝ ʢʦʤʧʘʿʣʠʨʘʪʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʣʘʪʬʦʨʤʝ. 

ʇʨʚʠ ʿʝʟʠʮʠ ʪʨʝ˂ʝ ʛʝʥʝʨʘʮʠʿʝ ʩʫ ʙʠʣʠ ʧʨʦʮʝʜʫʨʘʣʥʠ, ʿʝʨ ʩʫ ʩʝ ʬʦʢʫʩʠʨʘʣʠ ʥʘ ʪʦ ʢʘʢʦ ʩʝ 

ʥʝʰʪʦ ʨʘʜʠ, ʘ ʥʝ ʥʘ ʦʥʦ ʰʪʘ ʪʨʝʙʘ ʜʘ ʩʝ ʫʨʘʜʠ. ʂʘʩʥʠʿʝ, ʿʝʟʠʮʠ ʧʦʩʪʘʿʫ ʦʙʿʝʢʪʥʦ 

ʦʨʠʿʝʥʪʠʩʘʥʠ ʠ ʧʨʦʛʨʘʤʩʢʠ ʟʘʜʘʮʠ ʩʫ ʧʦʜʝˀʝʥʠ ʥʘ ʦʙʿʝʢʪʝ.  

 

ʈʘʥʠ ʧʨʠʤʝʨʠ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʪʨʝ˂ʝ ʛʝʥʝʨʘʮʠʿʝ  

¶ Flow-matic. ʋ ʧʝʨʠʦʜʫ ʠʟʤʝʹʫ 1952. ʠ 1955. ʛʦʜʠʥʝ, ʫ Remington Rand-ʫ ʦʜ ʩʪʨʘʥʝ 

ʥʘʫʯʥʠʮʝ Grace Hopper, ʨʘʟʚʠʿʝʥ ʿʝ ʿʝʜʘʥ ʦʜ ʧʨʚʠʭ ʢʦʤʧʘʿʣʝʨʩʢʠʭ ʿʝʟʠʢʘ ʟʘ UNIVAC. 

ʎʠˀ ʿʝ ʙʠʦ ʜʘ ʩʝ ʧʨʦʛʨʘʤʠʨʘˁʝ ʧʨʠʙʣʠʞʠ ʧʦʩʣʦʚʥʠʤ ʢʦʨʠʩʥʠʮʠʤʘ ʢʦʿʠʤʘ ʥʠʿʝ 

ʦʜʛʦʚʘʨʘʣʦ ʤʘʪʝʤʘʪʠʯʢʦ ʦʟʥʘʯʘʚʘˁʝ ʢʦʿʝ ʩʝ ʜʦ ʪʘʜʘ ʢʦʨʠʩʪʠʣʦ ʫ ʨʘʯʫʥʘʨʩʪʚʫ. Flow-

matic ʿ ʝ ʠʤʘʦ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʜʘˀʠ ʨʘʟʚʦʿ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ, ʧʨʝ ʩʚʝʛʘ Cobol-ʘ [31].  

¶ Fortran. ɻʦʜʠʥʝ 1957. ʧʦʿʘʚʠʦ ʩʝ ʧʨʚʠ ʦʜ ʿʝʟʠʢʘ ʥʘ ʚʠʩʦʢʦʤ ʥʠʚʦʫ ʢʦʿʠ ʿʝ ʠʤʘʦ 

ʧʨʠʜʨʫʞʝʥʠ ʧʨʝʚʦʜʠʣʘʮ (ʢʦʤʧʘʿʣʝʨ) ï FORTRAN-ʘ (FORmula TRANslating). ɱʝʟʠʢ ʿʝ 

ʜʠʟʘʿʥʠʨʘʥ ʫ IBM-ʫ ʟʘ ʥʘʫʯʥʦ ʨʘʯʫʥʘʨʩʪʚʦ (John Backus). ʂʦʤʧʦʥʝʥʪʝ ʩʫ ʙʠʣʝ ʚʝʦʤʘ 

ʿʝʜʥʦʩʪʘʚʥʝ ʠ ʦʤʦʛʫ˂ʘʚʘʣʝ ʩʫ ʧʨʦʛʨʘʤʝʨʫ ʧʨʠʩʪʫʧ ʥʠʩʢʠʤ ʥʠʚʦʠʤʘ ʜʦ ʨʘʯʫʥʘʨʘ. ʂʘʜʘ 

ʿʝ ʧʨʚʠ ʧʫʪ ʧʨʝʜʩʪʘʚˀʝʥ, ʪʨʝʪʠʨʘʥ ʿʝ ʩʘ ʩʫʤˁʦʤ ʟʙʦʛ ʫʚʝʨʝˁʘ ʜʘ ˂ʝ ʧʨʦʛʨʘʤʠ 

ʢʦʤʧʘʿʣʠʨʘʥʠ ʠʟ ʿʝʟʠʢʘ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʙʠʪʠ ʤʘˁʝ ʝʬʠʢʘʩʥʠ ʦʜ ʦʥʠʭ ʢʦʿʠ ʩʫ ʥʘʧʠʩʘʥʠ 

ʜʠʨʝʢʪʥʦ ʫ ʤʘʰʠʥʩʢʦʤ ʢʦʜʫ. Fortran ʿ ʝ ʧʦʩʪʘʦ ʧʦʧʫʣʘʨʘʥ ʿʝʨ ʿʝ ʦʤʦʛʫ˂ʠʦ ʧʨʝʥʦʰʝˁʝ 

ʧʦʩʪʦʿʝ˂ʝʛ ʢʦʜʘ ʥʘ ʥʦʚʝ ʨʘʯʫʥʘʨʝ, ʥʘ ʪʨʞʠʰʪʫ ʭʘʨʜʚʝʨʘ ʢʦʿʠ ʩʝ ʙʨʟʦ ʨʘʟʚʠʿʘʦ; ʿʝʟʠʢ 

ʿʝ ʥʘ ʢʨʘʿʫ ʧʦʩʪʘʦ ʧʦʟʥʘʪ ʧʦ ʩʚʦʿʦʿ ʝʬʠʢʘʩʥʦʩʪʠ. ɼʘʥʘʩ ʙʠ ʩʝ ʦʚʘʿ ʿʝʟʠʢ ʩʤʘʪʨʘʦ 

ʨʝʩʪʨʠʢʪʠʚʥʠʤ ʿʝʨ ʿʝ ʫʢˀʫʯʠʚʘʦ ʩʘʤʦ ʠʟʿʘʚʝ IF, DO ʠ GOTO, ʘʣʠ ʫ ʪʦ ʚʨʝʤʝ, ʦʚʝ 

ʥʘʨʝʜʙʝ ʩʫ ʙʠʣʝ ʚʝʣʠʢʠ ʢʦʨʘʢ ʥʘʧʨʝʜ [32]. ɳʝʛʦʚʘ ʥʘʿʥʦʚʠʿʘ ʚʝʨʟʠʿʘ ʠʟʘʰʣʘ ʿʝ ʢʨʘʿʝʤ 

2016. 

¶ LISP. Lisp je ʧʨʚʠ ʠʥʪʝʨʧʨʝʪʝʨʩʢʠ ʿʝʟʠʢ, ʧʦʩʣʝ Fortran-ʘ ʥʘʿʩʪʘʨʠʿʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ 

ʢʦʿʠ ʿʝ ʠ ʜʘʥʘʩ ʫ ʫʧʦʪʨʝʙʠ. LISP ʿ ʝ ʠʟʫʤʝʦ John McCarthy 1958. ʛʦʜʠʥʝ ʜʦʢ ʿʝ ʨʘʜʠʦ ʥʘ 

Massachusetts Institute of Technology (MIT). ɼʠʟʘʿʥʠʨʘʥ ʿʝ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʚʝʰʪʘʯʢʝ 

ʠʥʪʝʣʠʛʝʥʮʠʿʝ [33].  



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
19 

¶ COBOL  (Common Business-Oriented Language). Cobol je ʙʠʦ ʧʨʚʠ ʧʦʩʣʦʚʥʠ 

ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʠ ʫʚʝʜʝʥ ʿʝ 1959. ʛʦʜʠʥʝ, ʧʨʚʠ ʨʘʯʫʥʘʨʩʢʠ ʿʝʟʠʢ ʢʦʿʝʛ ʿʝ ʢʦʨʠʩʪʠʣʦ 

ʄʠʥʠʩʪʘʨʩʪʚʦ ʦʜʙʨʘʥʝ ʉɸɼ-a. ɱʝʟʠʢ ʩʝ ʠ ʜʘʥʘʩ ʢʦʨʠʩʪʠ, ʧʦʩʪʦʿʠ ʠ ʦʙʿʝʢʪʥʦ 

ʦʨʠʿ ʝʥʪʠʩʘʥʘ ʚʝʨʟʠʿʘ ʦʚʦʛ ʿʝʟʠʢʘ [26].  

¶ ALGOL  (ALGOrithmic Language). Algol ʿʝ ʠʟ ʧʦʨʦʜʠʮʝ ʠʤʧʝʨʘʪʠʚʥʠʭ ʧʨʦʛʨʘʤʩʢʠʭ 

ʿʝʟʠʢʘ ʢʦʿʠ ʿʝ ʧʨʚʦʙʠʪʥʦ ʨʘʟʚʠʿʝʥ 1958. ʛʦʜʠʥʝ ʦʜ ʩʪʨʘʥʝ ʤʝʹʫʥʘʨʦʜʥʦʛ ʢʦʤʠʪʝʪʘ 

Association of Computing Machinery (ACM) ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ Alan J. Perlis ʩʘ Carnegie 

Mellon University. ɳʝʛʦʚ ʛʣʘʚʥʠ ʜʦʧʨʠʥʦʩ ʿʝ ʢʦʨʝʥ ʩʪʘʙʣʘ ʢʦʿʝ ʿʝ ʜʦʚʝʣʦ ʜʦ ʿʝʟʠʢʘ ʢʘʦ 

ʰʪʦ ʩʫ Pascal, C, C ++ ʠ Java [34].  

¶ BASIC (Beginner's All-purpose Symbolic Instruction Code). Basic ʿ ʝ ʥʘʩʪʘʦ 1964. ʛʦʜʠʥʝ 

ʠ ʜʠʟʘʿʥʠʨʘʥ ʜʘ ʙʫʜʝ ʿʝʜʥʦʩʪʘʚʘʥ ʟʘ ʧʦʯʝʪʥʠʢʝ. ʈʘʟʚʠʣʠ ʩʫ ʛʘ ʤʘʪʝʤʘʪʠʯʘʨʠ John 

George Kemeny ʠ Tom Kurtzas [35].  

¶ Pascal. Pascal ʿʝ ʨʘʟʚʠʦ 1968. ʛʦʜʠʥʝ Niklaus Wirth. ʆʚʘʿ ʿʝʟʠʢ ʿʝ ʚʨʣʦ ʙʨʟʦ ʥʘʰʘʦ 

ʰʠʨʦʢʫ ʫʧʦʪʨʝʙʫ, ʧʦʩʝʙʥʦ ʩʝ ʨʘʟʚʠʦ ʢʘʦ ʜʦʙʘʨ ʥʘʩʪʘʚʥʠ ʘʣʘʪ, ʢʦʤʙʠʥʦʚʘʦ ʿʝ ʥʘʿʙʦˀʝ 

ʦʩʦʙʠʥʝ ʿʝʟʠʢʘ ʢʦʿʠ ʩʫ ʩʝ ʪʘʜʘ ʢʦʨʠʩʪʠʣʠ, Cobol, Fortran ʠ Algol [32].  

¶ ʉ. ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʉ ʨʘʟʚʠʦ ʿʝ Dennis Ritchie 1972. ʛʦʜʠʥʝ, ʪʦ ʿʝ ʧʨʦʮʝʜʫʨʘʣʘʥ 

ʩʪʨʫʢʪʫʠʨʘʥʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʢʦʤʧʘʿʣʝʨʩʢʦʛ ʪʠʧʘ ʢʦʿʠ ʢʦʤʙʠʥʫʿʝ ʝʬʠʢʘʩʥʦʩʪ 

ʩʣʠʯʥʫ ʘʩʝʤʙʣʝʨʫ ʩʘ ʣʘʢʦ˂ʦʤ ʨʘʜʘ ʩʚʦʿʩʪʚʝʥʦʤ ʿʝʟʠʮʠʤʘ ʚʠʩʦʢʦʛ ʥʠʚʦʘ. Ritchie ʿʝ 

ʨʘʟʚʠʦ ʉ ʟʘ ʥʦʚʠ Unix ʩʠʩʪʝʤ ʢʦʿʠ ʿʝ ʢʨʝʠʨʘʥ ʫ ʠʩʪʦ ʚʨʝʤʝ. ɿʙʦʛ ʪʦʛʘ ʩʝ ʉ ʯʝʩʪʦ 

ʢʦʨʠʩʪʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʦʧʝʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤʘ ʢʘʦ ʰʪʦ ʩʫ Unix, Windows, MacOS ʠ 

Linux [26].  

 

ʆʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʠ ʿʝʟʠʮʠ 

ʂʨʘʿʝʤ ʩʝʜʘʤʜʝʩʝʪʠʭ ʠ ʨʘʥʠʭ ʦʩʘʤʜʝʩʝʪʠʭ ʛʦʜʠʥʘ ʧʨʦʰʣʦʛ ʚʝʢʘ ʨʘʟʚʠʿʘ ʩʝ ʥʦʚʠ 

ʧʨʦʛʨʘʤʩʢʠ ʤʝʪʦʜ. ʇʦʟʥʘʪ ʿʝ ʢʘʦ Object Oriented Programming ʠʣʠ OOP. ʌʦʨʤʘʣʥʠ 

ʢʦʥʮʝʧʪ ʦʙʿʝʢʘʪʘ ʿʝ ʧʨʚʠ ʧʫʪ ʧʨʝʜʩʪʘʚˀʝʥ 1960. ʛʦʜʠʥʝ ʫ ʨʝʚʠʟʠʿʠ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ 

Simula ʫ ʥʦʨʚʝʰʢʦʤ ʎʝʥʪʨʫ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʨʘʯʫʥʘʨʩʪʚʘ. ɺʝ˂ʠʥʘ ʤʦʜʝʨʥʠʭ ʧʨʦʛʨʘʤʩʢʠʭ 

ʿʝʟʠʢʘ ʧʦʜʨʞʘʚʘ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʠ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʝ ʬʫʥʢʮʠʿʝ 

ʜʦʜʘʪʝ ʩʫ ʤʥʦʛʠʤ ʧʦʩʪʦʿʝ˂ʠʤ ʿʝʟʠʮʠʤʘ, ʢʘʦ ʰʪʦ ʩʫ Basic, Fortran, Ada, ʠʪʜ. 

ɻʣʘʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʠʭ ʿʝʟʠʢʘ ʜʘʪʝ ʩʫ ʫ ʪʘʙʝʣʠ 2.2.5 [26]. 

 

ʊʘʙʝʣʘ 2.2.5: ʆʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʘ ʧʘʨʘʜʠʛʤʘ (ʀʟʚʦʨ: [26]) 

ʉʚʦʿʩʪʚʦ ʆʧʠʩ 

ʂʣʘʩʘ (Class) 

ʂʣʘʩʘ ʜʝʬʠʥʠʰʝ ʘʧʩʪʨʘʢʪʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʝʢʝ ʩʪʚʘʨʠ, ʫʢˀʫʯʫʿʫ˂ʠ ˁʝʥʝ 

ʘʪʨʠʙʫʪʝ (ʠʣʠ ʩʚʦʿʩʪʚʘ) ʠ ˁʝʥʦ ʧʦʥʘʰʘˁʝ (ʠʣʠ ʤʝʪʦʜʝ). ʏʣʘʥʦʚʠ ʢʣʘʩʝ ʩʝ 

ʥʘʟʠʚʘʿʫ ʦʙʿʝʢʪʠ. 

ʆʙʿʝʢʘʪ (Object) 
ʆʙʿʝʢʘʪ ʿʝ ʧʦʩʝʙʥʘ ʠʥʩʪʘʥʮʘ ʢʣʘʩʝ ʩʘ ʩʚʦʿʠʤ ʚʣʘʩʪʠʪʠʤ ʩʢʫʧʦʤ ʘʪʨʠʙʫʪʘ. ʉʢʫʧ 

ʚʨʝʜʥʦʩʪʠ ʘʪʨʠʙʫʪʘ ʦʙʿʝʢʪʘ ʥʘʟʠʚʘ ʩʝ ˁʝʛʦʚʦ ʩʪʘˁʝ. 

ʄʝʪʦʜ (Method) ʄʝʪʦʜʝ ʧʦʚʝʟʘʥʝ ʩʘ ʢʣʘʩʦʤ ʦʧʠʩʫʿʫ ʧʦʥʘʰʘˁʝ ʦʙʿʝʢʘʪʘ ʫ ʢʣʘʩʠ. 

ʇʨʝʥʦʩ ʧʦʨʫʢʝ 

(Message passing) 

ʇʨʝʥʦʩ ʧʦʨʫʢʝ ʿʝ ʧʨʦʮʝʩ ʢʦʿʠʤ ʦʙʿʝʢʘʪ ʰʘˀʝ ʧʦʜʘʪʢʝ ʜʨʫʛʦʤ ʦʙʿʝʢʪʫ ʠʣʠ ʪʨʘʞʠ 

ʦʜ ʜʨʫʛʦʛ ʦʙʿʝʢʪʘ ʜʘ ʧʦʟʦʚʝ ʤʝʪʦʜ. ʇʦʨʫʢʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʘʜʨʝʩʝ (ʦʙʿʝʢʪ ʧʨʠʤʘʦʮʘ 

ʧʦʨʫʢʝ) ʠ ʦʙʘʚʝʰʪʝˁʘ (ʛʦʚʦʨʠ ʰʪʘ ʪʨʝʙʘ ʜʘ ʩʝ ʫʨʘʜʠ). 

ʇʦʨʫʢʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʘʜʨʝʩʝ (ʦʙʿʝʢʪ ʧʨʠʤʘʦʮʘ ʧʦʨʫʢʝ) ʠ ʧʦʨʫʢʝ (ʛʦʚʦʨʠ ʰʪʘ ʪʨʝʙʘ 

ʫʯʠʥʠʪʠ). 

ʅʘʩʣʝʹʠʚʘˁʝ 

(Inheritance) 

ʂʣʘʩʘ ʤʦʞʝ ʜʘ ʠʤʘ ʧʦʜʢʣʘʩʝ (ʠʣʠ ʢʣʘʩʝ ʜʝʮʝ) ʢʦʿʝ ʩʫ ʚʠʰʝ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʝ 

ʚʝʨʟʠʿʝ ʢʣʘʩʝ. ʄʝʭʘʥʠʟʘʤ ʟʘ ʢʨʝʠʨʘˁʝ ʥʦʚʠʭ ʢʣʘʩʘ ʠʟ ʧʦʩʪʦʿʝ˂ʠʭ ʥʘʟʠʚʘ ʩʝ 

ʥʘʩʣʝʹʠʚʘˁʝ. ʇʦʜʢʣʘʩʘ ʥʘʩʣʝʹʫʿʝ ʘʪʨʠʙʫʪʝ ʠ ʤʝʪʦʜʝ ʨʦʜʠʪʝˀʩʢʝ ʢʣʘʩʝ. 

ʅʘʩʣʝʹʠʚʘˁʝʤ ʩʝ ʬʦʨʤʠʨʘʿʫ ʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʢʣʘʩʘ. 
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ʉʚʦʿʩʪʚʦ ʆʧʠʩ 

ɽʥʢʘʩʧʫʣʘʮʠʿʘ 

(Encapsulation)  

ɱʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʘ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦʛ ʩʚʝʪʘ ʿʝ ʝʥʢʘʧʩʫʣʘʮʠʿʘ (ʠʣʠ 

ʩʢʨʠʚʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ). ʋʥʫʪʨʘʰˁʦʩʪ ʦʙʿʝʢʪʘ ʩʝ ʯʫʚʘ ʢʘʦ ʧʨʠʚʘʪʥʘ ʟʘ ʦʙʿʝʢʘʪ ʠ 

ʥʝ ʤʦʞʝ ʿʦʿ ʩʝ ʧʨʠʩʪʫʧʠʪʠ ʠʟʚʘʥ ʦʙʿʝʢʪʘ. ʊʦ ʟʥʘʯʠ ʜʘ ʝʥʢʘʧʩʫʣʘʮʠʿʘ ʩʢʨʠʚʘ 

ʜʝʪʘˀʝ ʦ ʪʦʤʝ ʢʘʢʦ ʿʝ ʦʜʨʝʹʝʥʘ ʢʣʘʩʘ ʠʤʧʣʝʤʝʥʪʠʨʘʥʘ, ʠ ʟʘʭʪʝʚʘ ʿʘʩʥʦ 

ʜʝʬʠʥʠʩʘʥʠ ʠʥʪʝʨʬʝʿʩ ʦʢʦ ʧʨʫʞʝʥʠʭ ʫʩʣʫʛʘ. 

ɸʧʩʪʨʘʢʮʠʿʘ 

(Abstraction) 

ɸʧʩʪʨʘʢʮʠʿʘ ʧʦʿʝʜʥʦʩʪʘʚˀʫʿʝ ʩʣʦʞʝʥʦʩʪ ʤʦʜʝʣʠʨʘˁʝʤ ʢʣʘʩʘ ʠ ʫʢʣʘˁʘˁʝʤ ʩʚʠʭ 

ʥʝʧʦʪʨʝʙʥʠʭ ʜʝʪʘˀʘ. ʉʚʠ ʙʠʪʥʠ ʜʝʪʘˀʠ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʠ, ʘ ʥʝʙʠʪʥʝ 

ʠʥʬʦʨʤʘʮʠʿʝ ʩʝ ʠʛʥʦʨʠʰʫ. 

ʇʦʣʠʤʦʨʬʠʟʘʤ 

(Polymorphism) 

ʇʦʣʠʤʦʨʬʠʟʘʤ ʿʝ ʧʦʥʘʰʘˁʝ ʢʦʿʝ ʚʘʨʠʨʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʢʣʘʩʝ ʫ ʢʦʿʦʿ ʩʝ 

ʧʦʥʘʰʘˁʝ ʧʦʟʠʚʘ. ɼʚʝ ʠʣʠ ʚʠʰʝ ʢʣʘʩʘ ʤʦʛʫ ʜʨʫʛʘʯʠʿʝ ʨʝʘʛʦʚʘʪʠ ʥʘ ʠʩʪʫ ʧʦʨʫʢʫ. 

ʀʩʪʦ ʠʤʝ ʩʝ ʜʘʿʝ ʤʝʪʦʜʘʤʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʧʦʜʢʣʘʩʘʤʘ, ʪʿ. ʿʝʜʥʦʤ ʠʥʪʝʨʬʝʿʩʫ ʠ 

ʚʠʰʝ ʤʝʪʦʜʘ. 

 

ʆʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʧʦʩʪʘʣʦ ʿʝ ʧʦʧʫʣʘʨʥʦ ʫ ʨʘʟʚʦʿʫ ʩʦʬʪʚʝʨʘ ʚʝʣʠʢʠʭ 

ʨʘʟʤʝʨʘ ʠ ʧʦʩʪʘʣʦ ʿʝ ʜʦʤʠʥʘʥʪʥʘ ʧʘʨʘʜʠʛʤʘ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʦʜ ʨʘʥʠʭ 1990-ʠʭ. ɳʝʛʦʚʦʤ 

ʨʘʩʪʫ ʧʦʧʫʣʘʨʥʦʩʪʠ ʧʦʤʦʛʘʦ ʿʝ ʧʦʨʘʩʪ ʧʦʧʫʣʘʨʥʦʩʪʠ ʛʨʘʬʠʯʢʠʭ ʢʦʨʠʩʥʠʯʢʠʭ ʠʥʪʝʨʬʝʿʩʘ 

(GUI), ʢʦʿʠ ʿʝ ʚʝʦʤʘ ʧʦʛʦʜʘʥ ʟʘ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ.  

ʆʜ 80-ʠʭ ʛʦʜʠʥʘ 20. ʚʝʢʘ ʧʦʿʘʚʠʦ ʩʝ ʚʝʣʠʢʠ ʙʨʦʿ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʠʭ ʧʨʦʛʨʘʤʩʢʠʭ 

ʿʝʟʠʢʘ:  

¶ ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʉ++. ʉ++ ʥʘʩʪʘʿʝ 1983. ʛʦʜʠʥʝ ʢʘʦ ʦʙʿʝʢʪʥʦ ʦʨʠʿ ʝʥʪʠʩʘʥʦ 

ʧʨʦʰʠʨʝˁʝ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ ʉ (ʉ++ ʿʝ ʨʘʟʚʠʦ Bjarne Stroustrup). ʉ++ ʿʝ 

ʜʠʟʘʿʥʠʨʘʥ ʪʘʢʦ ʜʘ ʢʦʨʠʩʪʠ ʤʦ˂ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʠ ʜʘ ʦʜʨʞʘʚʘ 

ʙʨʟʠʥʫ ʠ ʧʨʝʥʦʩʠʚʦʩʪ ʉ-ʘ. ʅʘʿʯʝʰ˂ʝ ʩʝ ʢʦʨʠʩʪʠ ʫ ʩʠʤʫʣʘʮʠʿʘʤʘ, ʢʘʦ ʰʪʦ ʩʫ ʠʛʨʝ [26]. 

ʊʦ ʿʝ ʿʝʟʠʢ ʢʦʿʠ ʩʝ ʜʘʥʘʩ ʯʝʩʪʦ ʠʟʫʯʘʚʘ ʥʘ ʢʫʨʩʝʚʠʤʘ ʠʥʬʦʨʤʘʪʠʢʝ. 

¶ ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ Python. Python ʩʝ ʧʦʿʘʚʠʦ ʥʘ ʪʨʞʠʰʪʫ 1991. ʛʦʜʠʥʝ, ʨʘʟʚʠʦ ʛʘ ʿʝ 

Guido van Rossum ʠ ʪʦ ʿʝ ʩʣʦʙʦʜʘʥ ʩʦʬʪʚʝʨ. Python ʜʦʟʚʦˀʘʚʘ ʢʦʨʠʰ˂ʝˁʝ 

ʧʨʦʤʝʥˀʠʚʠʭ ʙʝʟ ˁʠʭʦʚʦʛ ʜʝʢʣʘʨʠʩʘˁʘ (ʠʤʧʣʠʮʠʪʥʦ ʦʜʨʝʹʫʿʝ ʪʠʧʦʚʝ). ʇʨʦʛʨʘʤʝʨ 

ʥʠʿʝ ʧʨʠʤʦʨʘʥ ʜʘ ʜʝʬʠʥʠʰʝ ʢʣʘʩʝ (ʟʘ ʨʘʟʣʠʢʫ ʦʜ Java), ʘʣʠ ʿʝ ʩʣʦʙʦʜʘʥ ʜʘ ʪʦ ʫʨʘʜʠ 

ʢʘʜʘ ʿʝ ʧʦʪʨʝʙʥʦ. Python ʿʝ ʜʦʙʘʨ ʠʟʙʦʨ ʟʘ ʤʘʪʝʤʘʪʠʯʢʝ ʧʨʦʨʘʯʫʥʝ. ɿʙʦʛ ˁʝʛʦʚʝ 

ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʦʥ ʿʝ ʠʟʫʟʝʪʥʦ ʧʦʧʫʣʘʨʘʥ ʟʘ ʤʥʦʛʝ ʫʧʦʪʨʝʙʝ (ʛʣʘʚʥʠ ʘʣʘʪ ʚʝʙ 

ʧʨʦʛʨʘʤʝʨʘ). ɼʘʥʘʩ ʿʝ ʿʝʜʘʥ ʦʜ ʥʘʿʢʦʨʠʰ˂ʝʥʠʿʠʭ ʿʝʟʠʢʘ ʥʘ ʩʚʝʪʫ [36].  

¶ ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ Java. Java ʿʝ ʨʘʟʚʠʿʝʥʘ 1991. ʛʦʜʠʥʝ ʫ Sun Microsystems-ʫ, ʟʘ 

ʧʦʪʨʝʙʝ ʠʥʪʝʨʘʢʪʠʚʥʝ ʪʝʣʝʚʠʟʠʿʝ. ɱʝʟʠʮʠ ʉ ʠ ʉ++ ʩʫ ʫʪʠʮʘʣʠ ʥʘ ʩʠʥʪʘʢʩʫ ʿʝʟʠʢʘ, ʘ 

Java ʿʝ ʜʠʟʘʿʥʠʨʘʥʘ ʥʘ ʦʩʥʦʚʫ ʧʨʝʥʦʩʠʚʦʩʪʠ. ɻʦʜʠʥʝ 1994. Java ʧʨʦʿʝʢʪʥʠ ʪʠʤ ʿʝ 

ʧʨʦʤʝʥʠʦ ʬʦʢʫʩ ʥʘ ʚʝʙ. ʉʣʝʜʝ˂ʝ ʛʦʜʠʥʝ Netscape ʿʝ ʣʠʮʝʥʮʠʨʘʦ Java-ʫ ʟʘ ʫʧʦʪʨʝʙʫ ʫ 

ʩʚʦʤ ʠʥʪʝʨʥʝʪ ʧʨʝʪʨʘʞʠʚʘʯʫ Navigator. ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ Java ʿʝ ʚʝʦʤʘ ʧʦʧʫʣʘʨʘʥ ʠ 

ʠʤʘʦ ʿʝ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʢʘʩʥʠʿʝ ʿʝʟʠʢʝ ʫʢˀʫʯʫʿʫ˂ʠ ʠ C# ʠ ʤʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʿʝ 

ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʩʘʜʘʰˁʦʩʪʠ ʠ ʙʫʜʫ˂ʥʦʩʪʠ, ʤʘʜʘ ʦʚʘʿ ʿʝʟʠʢ ʠʤʘ ʦʟʙʠˀʥʝ ʧʨʦʙʣʝʤʝ ʫ 

ʦʧʪʠʤʠʟʘʮʠʿʠ (ʧʨʦʛʨʘʤʠ ʥʘʧʠʩʘʥʠ ʫ ˁʝʤʫ ʨʘʜʝ ʩʧʦʨʦ) [32].  

¶ ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ Ruby. Ruby ʿʝ ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ, ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʠ ʿʝʟʠʢ ʢʦʿʠ ʿʝ 

1995. ʛʦʜʠʥʝ ʨʘʟʚʠʦ Yukihiro ĂMatzñ Matsumoto. Ruby ʠʤʘ ʩʣʠʯʥʫ ʩʠʥʪʘʢʩʫ ʫ ʦʜʥʦʩʫ 

ʥʘ ʤʥʦʛʝ ʧʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢʝ ʢʘʦ ʰʪʦ ʩʫ ʉ ʠ Java, ʪʘʢʦ ʜʘ ʛʘ Java ʠ ʉ ʧʨʦʛʨʘʤʝʨʠ ʣʘʢʦ 

ʫʯʝ. ʇʦʜʨʞʘʚʘ ʫʛʣʘʚʥʦʤ ʩʚʝ ʧʣʘʪʬʦʨʤʝ ʢʘʦ ʰʪʦ ʩʫ Windows, Mac, Linux. Ruby ʿʝ 

ʙʘʟʠʨʘʥ ʥʘ ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʿʝʟʠʮʠʤʘ ʢʘʦ ʰʪʦ ʩʫ Perl, Lisp, Smalltalk, Eiffel ʠ Ada. ʊʦ 

ʿʝ ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ ʩʢʨʠʧʪʥʠ ʿʝʟʠʢ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʚʝ˂ʠʥʘ ˁʝʛʦʚʠʭ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ 

ʠʟʚʨʰʘʚʘ ʠʥʩʪʨʫʢʮʠʿʝ ʜʠʨʝʢʪʥʦ ʠ ʩʣʦʙʦʜʥʦ, ʙʝʟ ʧʨʝʪʭʦʜʥʦʛ ʢʦʤʧʘʿʣʠʨʘˁʘ ʧʨʦʛʨʘʤʘ 

ʫ ʫʧʫʪʩʪʚʘ ʥʘ ʤʘʰʠʥʩʢʦʤ ʿʝʟʠʢʫ [37].  

 

 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
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ɱʝʟʠʮʠ ʯʝʪʚʨʪʝ ʛʝʥʝʨʘʮʠʿʝ 

ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʯʝʪʚʨʪʝ ʛʝʥʝʨʘʮʠʿʝ (4GL)  ʩʧʘʜʘʿʫ ʫ ʛʨʫʧʫ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʢʦʿʠ 

ʧʦʢʫʰʘʚʘʿʫ ʜʘ ʩʝ ʧʨʠʙʣʠʞʝ ˀʫʜʩʢʦʤ ʿʝʟʠʢʫ. ɼʠʟʘʿʥʠʨʘʥʠ ʩʫ ʢʘʢʦ ʙʠ ʩʤʘˁʠʣʠ ʥʘʧʦʨ ʫ 

ʧʨʦʛʨʘʤʠʨʘˁʫ ʠ ʫʢˀʫʯʫʿʫ ʛʝʥʝʨʘʪʦʨʝ ʠʟʚʝʰʪʘʿʘ ʠ ʛʝʥʝʨʘʪʦʨʝ ʦʙʨʘʟʘʮʘ. ʈʘʟʚʦʿ ʿʝʟʠʢʘ 

ʯʝʪʚʨʪʝ ʛʝʥʝʨʘʮʠʿʝ ʧʦʯʝʦ ʿʝ 70-ʠʭ ʛʦʜʠʥʘ ʜʚʘʜʝʩʝʪʦʛ ʚʝʢʘ ʧʘʨʘʣʝʣʥʦ ʩʘ ʿʝʟʠʮʠʤʘ ʪʨʝ˂ʝ 

ʛʝʥʝʨʘʮʠʿʝ. ɱʝʟʠʮʠ ʯʝʪʚʨʪʝ ʛʝʥʝʨʘʮʠʿʝ ʩʫ ʛʝʥʝʨʘʣʥʦ ʥʝʧʨʦʮʝʜʫʨʘʣʥʠ, ʜʠʟʘʿʥʠʨʘʥʠ ʩʫ ʟʘ 

ʦʙʨʘʜʫ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʧʦʜʘʪʘʢʘ ʙʝʟ ʬʦʢʫʩʠʨʘˁʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʝ ʙʘʿʪʦʚʝ. ʆʚʠ ʿʝʟʠʮʠ 

ʩʫ ʧʦʚʝʟʘʥʠ ʩʘ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ ʠ ʦʙʨʘʜʦʤ ʧʦʜʘʪʘʢʘ ʠ ʢʦʨʠʩʪʝ ʛʨʘʬʠʯʢʠ ʢʦʨʠʩʥʠʯʢʠ 

ʠʥʪʝʨʬʝʿʩ. ʇʨʝʜʩʪʘʚʥʠʮʠ ʿʝʟʠʢʘ ʯʝʪʚʨʪʝ ʛʝʥʝʨʘʮʠʿʝ ʩʫ ʿʝʟʠʮʠ ʟʘ ʦʙʨʘʜʫ ʧʦʜʘʪʘʢʘ ʢʘʦ SAS 

i SPSS. ʅʝʜʦʩʪʘʪʘʢ 4GL-ʘ ʿʝ ʰʪʦ ʩʫ ʦʥʠ ʩʧʦʨʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʤʧʘʿʣʠʨʘʥʝ ʿʝʟʠʢʝ [29].  

 

ɱʝʟʠʮʠ ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ 

ʇʝʪʘ ʛʝʥʝʨʘʮʠʿʘ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ (5GL) ʿ ʝ ʛʨʫʧʘ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʢʦʿʠ ʩʫ ʙʠʣʠ ʫ 

ʨʘʟʚʦʿʫ 80-ʠʭ ʛʦʜʠʥʘ ʜʚʘʜʝʩʝʪʦʛ ʚʝʢʘ. ʊʦ ʩʫ ʿʝʟʠʮʠ ʢʦʿʠ ʩʫ ʟʘʩʥʦʚʘʥʠ ʥʘ ʨʝʰʘʚʘˁʫ 

ʧʦʤʦ˂ʫ ʦʛʨʘʥʠʯʝˁʘ ʢʦʿʘ ʩʫ ʜʘʪʘ ʫ ʧʨʦʛʨʘʤʫ, ʘ ʥʝ ʥʘ ʦʩʥʦʚʫ ʢʦʨʠʰ˂ʝˁʘ ʧʨʦʛʨʘʤʘ ʢʦʿʠ ʿʝ 

ʥʘʧʠʩʘʦ ʧʨʦʛʨʘʤʝʨ, ʪʿ. ʧʨʦʛʨʘʤʝʨ ʧʦʩʪʘʚˀʘ ʧʘʨʘʤʝʪʨʝ ʟʘ ʧʨʦʛʨʘʤ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʪʨʘʞʠ 

ʨʝʰʝˁʝ. ʆʚʠ ʿʝʟʠʮʠ ʩʫ ʪʘʢʦ ʜʠʟʘʿʥʠʨʘʥʠ ʜʘ ʨʘʯʫʥʘʨ ʨʝʰʘʚʘ ʟʘʜʘʪʝ ʧʨʦʙʣʝʤʝ ʙʝʟ 

ʧʨʦʛʨʘʤʝʨʘ. ʆʚʠ ʿʝʟʠʮʠ ʩʝ ʫʛʣʘʚʥʦʤ ʢʦʨʠʩʪʝ ʫ ʠʩʪʨʘʞʠʚʘʯʢʝ ʩʚʨʭʝ, ʧʦʩʝʙʥʦ ʫ ʦʙʣʘʩʪʠ 

ʚʝʰʪʘʯʢʝ ʠʥʪʝʣʠʛʝʥʮʠʿʝ. ɼʘʥʘʩ ʩʫ ʿʝʟʠʮʠ ʦʚʝ ʛʝʥʝʨʘʮʠʿʝ ʩʠʥʦʥʠʤʠ ʟʘ ʜʝʢʣʘʨʘʪʠʚʥʝ 

ʿʝʟʠʢʝ. ʂʘʜʘ ʩʫ ʥʘʩʪʘʿʘʣʠ ʤʥʦʛʠ ʩʫ ʠʭ ʩʤʘʪʨʘʣʠ ʙʫʜʫ˂ʥʦʰ˂ʫ ʧʨʦʛʨʘʤʠʨʘˁʘ, ʧʨʝʜʚʠʹʘʣʠ 

ʩʫ ʜʘ ˂ʝ ʦʚʠ ʿʝʟʠʮʠ ʟʘʤʝʥʠʪʠ ʩʚʝ ʿʝʟʠʢʝ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʟʘ ʨʘʟʚʦʿ ʩʠʩʪʝʤʘ. ɸʣʠ, ʧʦʢʘʟʘʣʦ 

ʩʝ ʜʘ ʿʝ ʩʪʚʘʨʘˁʝ ʦʚʘʢʦ ʝʬʠʢʘʩʥʦʛ ʘʣʛʦʨʠʪʤʘ ʚʝʦʤʘ ʢʦʤʧʣʠʢʦʚʘʥ ʟʘʜʘʪʘʢ, ʜʘ ʩʝ ʨʘʟʚʦʿ ʥʝ 

ʤʦʞʝ ʣʘʢʦ ʘʫʪʦʤʘʪʠʟʦʚʘʪʠ ʠ ʜʘ ʿʦʰ ʫʚʝʢ ʟʘʭʪʝʚʘ ʧʨʠʩʫʩʪʚʦ Ăˀʫʜʩʢʦʛ ʧʨʦʛʨʘʤʝʨʘñ. ɱʝʜʘʥ 

ʦʜ ʥʘʿʧʦʟʥʘʪʠʿʠʭ ʿʝʟʠʢʘ ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ ʿʝ Prolog ʠ ʪʦ ʿʝ ʿʝʟʠʢ ʣʦʛʠʯʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ 

[29].  

 

2.2.4. ʄʦʜʝʨʥʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ1 

ʇʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʩʚʝ ʚʠʰʝ ʩʝ ʠʩʧʦʨʫʯʫʿʫ ʨʘʯʫʥʘʨʠ ʩʘ ʚʠʰʝ ʧʨʦʮʝʩʦʨʘ ʢʦʿʠ ʠʤʘʿʫ ʚʠʰʝ 

ʦʜ ʿʝʜʥʦʛ ʿʝʟʛʨʘ, ʢʦʨʠʩʥʠʮʠ ʥʘʨʫʯʫʿʫ ʩʚʝ ʟʘʭʪʝʚʥʠʿʝ ʘʧʣʠʢʘʮʠʿʝ. ʆʜ ʧʨʦʛʨʘʤʝʨʘ ʩʝ ʪʨʘʞʠ 

ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ. ʇʨʦʛʨʘʤʝʨʠ ʤʦʨʘʿʫ ʜʘ ʚʣʘʜʘʿʫ ʧʨʦʛʨʘʤʩʢʠʤ ʿʝʟʠʮʠʤʘ ʢʦʿʠ ʫ 

ʧʦʪʧʫʥʦʩʪʠ ʢʦʨʠʩʪʝ ʧʨʝʜʥʦʩʪʠ ʥʦʚʝ ʧʨʦʮʝʩʦʨʩʢʝ ʘʨʭʠʪʝʢʪʫʨʝ, ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʙʨʟʫ ʠ 

ʝʬʠʢʘʩʥʫ ʠʟʨʘʜʫ ʘʧʣʠʢʘʮʠʿʘ ʨʘʟʣʠʯʠʪʠʭ ʥʘʤʝʥʘ. ʅʠʿʝ ʜʦʚʦˀʥʦ ʜʘ ʟʥʘʿʫ ʩʘʤʦ 

Ăʩʪʘʥʜʘʨʜʥʝñ ʚʠʰʝʥʘʤʝʥʩʢʝ ʿʝʟʠʢʝ ʢʘʦ ʰʪʦ ʩʫ: C#, Java, Python, C++, Objective C, PHP, 

Javascript. ɻʣʘʚʥʠ ʥʝʜʦʩʪʘʪʘʢ ʦʚʠʭ Ăʩʪʘʨʠʭñ ʿʝʟʠʢʘ ʿʝ ʰʪʦ ʦʥʠ ʥʠʢʘʜʘ ʥʠʩʫ ʛʨʘʹʝʥʠ ʦʜ 

ʪʝʤʝˀʘ ʜʦ ʨʝʰʘʚʘˁʘ ʥʘʩʪʘʣʠʭ ʧʨʦʙʣʝʤʘ ʫ ʤʦʜʝʨʥʦʤ ʩʚʝʪʫ ʧʨʦʛʨʘʤʠʨʘˁʘ.  

ʆʯʠʛʣʝʜʥʦ ʿʝ ʜʘ ʧʨʦʛʨʘʤʝʨʠ ʤʦʨʘʿʫ ʜʘ ʧʨʠʭʚʘʪʝ ʥʦʚʝ ʧʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢʝ ʢʘʢʦ ʙʠ ʩʝ 

ʧʦʟʘʙʘʚʠʣʠ ʧʨʦʙʣʝʤʠʤʘ ʤʦʜʝʨʥʦʛ ʩʦʬʪʚʝʨʩʢʦʛ ʠʥʞʝˁʝʨʠʥʛʘ. ʉʣʝʜʠ ʧʨʝʛʣʝʜ ʤʦʜʝʨʥʠʭ 

ʿʝʟʠʢʘ [38, 39]: 

¶ Scala. ʆʚʦ ʿʝ ʚʝʨʦʚʘʪʥʦ ʿʝʜʘʥ ʦʜ ʥʘʿʩʪʘʨʠʿʠʭ ʤʦʜʝʨʥʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ. ʊʦ ʿʝ 

ʧʨʦʠʟʚʦʜ ʘʢʘʜʝʤʩʢʝ ʟʘʿʝʜʥʠʮʝ, ʢʦʿʠ ʿʝ ʜʠʟʘʿʥʠʨʘʦ Martin Odersky ʜʦʢ ʿʝ ʨʘʜʠʦ ʥʘ 

EPFL (École polytechnique fédérale de Lausanne) ʫ ʐʚʘʿʮʘʨʩʢʦʿ. ʇʨʚʠ ʧʫʪ ʠʟʜʘʪ 

2003. ʛʦʜʠʥʝ, Scala ʢʦʤʙʠʥʫʿʝ ʧʘʨʘʜʠʛʤʝ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦʛ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ. ɸʧʣʠʢʘʮʠʿʝ ʧʠʩʘʥʝ ʫ Scala-ʠ ʨʘʜʝ ʥʘ ʚʨʭʫ JVM-ʘ 

(Java virtual machine), ʧʘ ʩʫ ʣʘʢʦ ʧʨʝʥʦʩʠʚʝ ʥʘ ʚʠʰʝ ʧʣʘʪʬʦʨʤʠ. 

 
1 ʆʚʠ ʿʝʟʠʮʠ ʩʝ ʥʘʟʠʚʘʿʫ ʤʦʜʝʨʥʠʤ, ʿʝʨ ʩʫ ʩʚʠ ʦʥʠ ʥʘʩʪʘʣʠ ʫ ʦʚʦʤ ʚʝʢʫ (21. ʚʝʢ). 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
22 

¶ Golang (Go). ʆʚʦ ʿʝ ʿʝʟʠʢ ʢʦʿʠ ʿʝ Google ʢʨʝʠʨʘʦ ʟʘ ʩʦʧʩʪʚʝʥʫ ʠʥʪʝʨʥʫ ʫʧʦʪʨʝʙʫ. 

Go ʿʝ ʧʦʩʝʙʥʦ ʟʘʥʠʤˀʠʚ ʿʝʨ ʿʝ ʿʝʜʘʥ ʦʜ ˁʝʛʦʚʠʭ ʜʠʟʘʿʥʝʨʘ (Ken Thompson) ʪʚʦʨʘʮ 

UNIX ʦʧʝʨʘʪʠʚʥʦʛ ʩʠʩʪʝʤʘ. Go ʿʝ ʦʙʿʘʚˀʝʥ 2009. ʛʦʜʠʥʝ ʠ ʦʜ ʪʘʜʘ ʿʝ ʦʙʿʘʚˀʝʥ ʢʘʦ 

open-source ʧʨʦʿʝʢʘʪ. Go ʩʝ ʯʝʩʪʦ ʥʘʚʦʜʠ ʢʘʦ Ăʉ ʟʘ 21. ʚʝʢñ. 

¶ Rust. Rust ʿʝ ʩʠʩʪʝʤʩʢʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʢʦʿʠ ʿʝ Mozilla Research ʩʪʚʦʨʠʦ ʢʘʦ 

ʩʠʛʫʨʥʠʿʫ ʠ ʝʬʠʢʘʩʥʠʿʫ ʘʣʪʝʨʥʘʪʠʚʫ ʉ/ʉ++. ɿʚʘʥʠʯʥʦ ʿʝ ʦʙʿʘʚˀʝʥ ʢʘʦ ʧʨʦʿʝʢʘʪ 

ʦʪʚʦʨʝʥʦʛ ʢʦʜʘ ʿʦʰ 2010. ʛʦʜʠʥʝ. ɻʣʘʚʥʠ ʜʠʟʘʿʥʝʨ ʪʦʛ ʿʝʟʠʢʘ ʙʠʦ ʿʝ Graydon Hoare. 

¶ Kotlin . ɼʦ ʥʝʜʘʚʥʦ, Kotlin ʿʝ ʿʝʜʚʘ ʙʠʦ ʧʦʟʥʘʪ ʫʥʫʪʘʨ ʰʠʨʝ ʧʨʦʛʨʘʤʩʢʝ ʟʘʿʝʜʥʠʮʝ. 

ɱʝʟʠʢ ʿʝ ʢʨʝʠʨʘʥ ʿʝ ʦʜ ʩʪʨʘʥʝ ʢʦʤʧʘʥʠʿʝ JetBrains. ʉʣʫʞʙʝʥʦ ʿʝ ʦʙʿʘʚˀʝʥ 2011. 

ʛʦʜʠʥʝ, ʠ ʨʘʜʠ ʥʘ ʚʨʭʫ JVM-ʘ (ʩʣʠʯʥʦ Scala-ʠ). Kotlin-ʫ ʿʝ 2017. ʛʦʜʠʥʝ ʧʨʫʞʝʥʘ 

ʧʨʚʦʢʣʘʩʥʘ ʧʦʜʨʰʢʘ ʥʘ Android ʤʦʙʠʣʥʦʿ ʧʣʘʪʬʦʨʤʠ (ʧʦʩʪʘʦ ʿʝ ʪʨʝ˂ʠ ʿʝʟʠʢ ʢʦʿʝʤ 

ʿʝ ʜʦʜʝˀʝʥ ʪʘʢʘʚ ʩʪʘʪʫʩ, ʥʘʢʦʥ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ Java ʠ ʉ++). 

¶ Dart. Dart ʿʝ ʩʢʨʠʧʪʥʠ ʠ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʢʦʿʠ ʿʝ 

ʦʧʪʠʤʠʟʦʚʘʥ ʟʘ ʢʣʠʿʝʥʪʝ ʥʘ ʨʘʟʥʠʤ ʧʣʘʪʬʦʨʤʘʤʘ. ʈʘʟʚʠʦ ʛʘ ʿʝ Google 2011. 

ʛʦʜʠʥʝ, ʘ ʢʦʨʠʩʪʠ ʩʝ ʟʘ ʠʟʨʘʜʫ ʤʦʙʠʣʥʠʭ, ʜʝʩʢʪʦʧ ʠ ʚʝʙ ʘʧʣʠʢʘʮʠʿʘ. Dart ʧʦʜʩʝ˂ʘ 

ʥʘ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʉ. ʂʘʜʘ ʩʝ ʢʦʨʠʩʪʠ ʫ ʚʝʙ ʘʧʣʠʢʘʮʠʿʘʤʘ, ʧʨʝʚʦʜʠ ʩʝ ʫ 

JavaScript ʠ ʤʦʞʝ ʩʝ ʧʦʢʨʝʪʘʪʠ ʥʘ ʩʚʠʤ ʚʝʙ ʙʨʘʫʟʝʨʠʤʘ. 

¶ TypeScript. TypeScript ʿʝ ʙʝʩʧʣʘʪʘʥ ʩʢʨʠʧʪʥʠ ʠ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥ ʧʨʦʛʨʘʤʩʢʠ 

ʿʝʟʠʢ, ʜʠʟʘʿʥʠʨʘʦ ʛʘ ʿʝ 2012. ʛʦʜʠʥʝ Microsoft, ʦʤʦʛʫ˂ʘʚʘ ʨʘʟʚʦʿ JavaScript-ʘ ʟʘ 

ʧʦʩʣʦʚʥʝ ʘʧʣʠʢʘʮʠʿʝ. TypeScript ʥʫʜʠ ʧʨʦʛʨʘʤʝʨʠʤʘ ʜʘ ʧʨʠʣʠʢʦʤ ʧʠʩʘˁʘ ʢʦʜʘ 

ʢʦʨʠʩʪʝ ʩʪʨʦʛʦ ʪʠʧʠʟʠʨʘˁʝ (strong typing), ʢʣʘʩʝ, ʠʥʪʝʨʬʝʿʩʝ, ʥʘʩʣʝʹʠʚʘˁʝ, 

ʛʝʥʝʨʠʯʢʝ ʢʦʤʧʦʥʝʥʪʝ... 

¶ Julia. Julia ʿʝ ʜʠʥʘʤʠʯʘʥ, ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʢʦʿʠ ʥʫʜʠ ʧʨʚʦʢʣʘʩʥʫ 

ʧʦʜʨʰʢʫ ʟʘ ʢʦʥʢʫʨʝʥʪʥʦ, ʧʘʨʘʣʝʣʥʦ ʠ ʜʠʩʪʨʠʙʫʠʨʘʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ. ʆʚʘʿ ʿʝʟʠʢ 

ʿʝ ʨʘʟʚʠʦ Massachusetts Institute of Technology (MIT) 2012. ʛʦʜʠʥʝ. Julia ʩʝ ʤʦʞʝ 

ʢʦʨʠʩʪʠʪʠ ʫ ʥʘʫʯʥʦʤ ʨʘʯʫʥʘʨʩʪʚʫ, ʚʝʰʪʘʯʢʦʿ ʠʥʪʝʣʠʛʝʥʮʠʿʠé 

¶ Swift. ʉʪʚʦʨʝʥ ʫ Apple-ʫ, Swift ʿʝ ʟʘʤʠʰˀʝʥ ʜʘ ʙʫʜʝ ʩʠʛʫʨʥʠʿʘ ʠ ʢʦʥʮʠʟʥʠʿʘ 

ʘʣʪʝʨʥʘʪʠʚʘ ʟʘ Objective-C ʟʘ ʨʘʟʚʦʿ ʘʧʣʠʢʘʮʠʿʘ ʫʥʫʪʘʨ Apple-ʦʚʦʛ ʝʢʦʩʠʩʪʝʤʘ. 

ɱʝʟʠʢ ʿʝ ʦʙʿʘʚˀʝʥ 2014. ʛʦʜʠʥʝ ʢʘʦ ʧʨʦʿʝʢʘʪ ʦʪʚʦʨʝʥʦʛ ʢʦʜʘ. ɳʝʥ ʚʦʜʝ˂ʠ ʜʠʟʘʿʥʝʨ 

ʿʝ ʙʠʦ Chris Lattner (ʢʦʿʠ ʿʝ ʪʘʢʦʹʝ ʿʝʜʘʥ ʦʜ ʠʟʚʦʨʥʠʭ ʘʫʪʦʨʘ LLVM ʧʨʦʿʝʢʪʘ). Swift 

ʢʦʜ ʿʝ ʩʣʠʯʘʥ ʢʦʜʫ ʥʘʧʠʩʘʥʦʤ ʫ Rust-ʫ. 

 

2.2.5. ʅʘʿʧʦʧʫʣʘʨʥʠʿʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ  

ʊʝʰʢʦ ʿʝ ʦʜʨʝʜʠʪʠ ʢʦʿʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʩʫ ʥʘʿʧʦʧʫʣʘʨʥʠʿʠ. ɱʝʜʘʥ ʿʝʟʠʢ ʟʘʭʪʝʚʘ ʚʝ˂ʠ 

ʙʨʦʿ ʧʨʦʛʨʘʤʝʨʩʢʠʭ ʩʘʪʠ, ʜʨʫʛʠ ʠʤʘ ʚʠʰʝ ʣʠʥʠʿʘ ʢʦʜʘ, ʪʨʝ˂ʠ ʤʦʞʝ ʜʘ ʢʦʨʠʩʪʠ ʥʘʿʚʠʰʝ 

ʧʨʦʮʝʩʦʨʩʢʦʛ ʚʨʝʤʝʥʘ, ʠ ʪʘʢʦ ʜʘˀʝ. ʇʦʿʝʜʠʥʠ ʿʝʟʠʮʠ ʩʫ ʚʝʦʤʘ ʧʦʧʫʣʘʨʥʠ ʟʘ ʦʜʨʝʹʝʥʝ 

ʚʨʩʪʝ ʘʧʣʠʢʘʮʠʿʘ. ʅʘ ʧʨʠʤʝʨ, ʠʘʢʦ ʩʫ ʧʦʧʨʠʣʠʯʥʦ Ăʩʪʘʨʠñ, ʥʝʢʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʩʫ ʠ 

ʜʘˀʝ ʧʦʧʫʣʘʨʥʠ: Cobol ʫ ʧʦʩʣʦʚʥʦʿ ʦʙʨʘʜʠ ʧʦʜʘʪʘʢʘ; Fortran ʫ ʨʘʯʫʥʘʨʩʢʦʿ ʥʘʫʮʠ ʠ 

ʠʥʞʝˁʝʨʩʪʚʫ; ʉ ʫ ʫʛʨʘʹʝʥʠʤ ʘʧʣʠʢʘʮʠʿʘʤʘ ʠ ʦʧʝʨʘʪʠʚʥʠʤ ʩʠʩʪʝʤʠʤʘ... 

ʅʘʿʚʘʞʥʠʿʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʤʦʞʝ ʤʝʨʠʪʠ ʧʦʧʫʣʘʨʥʦʩʪ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ 

ʩʫ [40]:  

¶ ʂʦʣʠʢʦ ʧʫʪʘ ʩʝ ʠʤʝ ʿʝʟʠʢʘ ʩʧʦʤʠˁʝ ʫ ʧʨʝʪʨʘʞʠʚʘˁʫ ʚʝʙʘ; 

¶ ɹʨʦʿ ʦʛʣʘʩʘ ʟʘ ʧʦʩʘʦ ʢʦʿʠ ʩʧʦʤʠˁʫ ʿʝʟʠʢ; 

¶ ɹʨʦʿ ʧʨʦʜʘʪʠʭ ʢˁʠʛʘ ʟʘ ʧʦʜʫʯʘʚʘˁʝ ʠʣʠ ʦʧʠʩ ʿʝʟʠʢʘ; 

¶ ʇʨʦʮʝʥʝ ʙʨʦʿʘ ʧʦʩʪʦʿʝ˂ʠʭ ʣʠʥʠʿʘ ʢʦʜʘ ʥʘʧʠʩʘʥʠʭ ʥʘ ʿʝʟʠʢʫ; 
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¶ ɹʨʦʿ ʧʨʦʿʝʢʘʪʘ ʥʘ ʪʦʤ ʿʝʟʠʢʫ; 

¶ ɹʨʦʿ ʧʦʩʪʦʚʘ ʫ ʬʦʨʫʤʠʤʘ ʠ ʜʠʩʢʫʩʠʦʥʠʤ ʛʨʫʧʘʤʘ ʦ ʿʝʟʠʢʫ; 

¶ ɹʨʦʿ ʩʪʫʜʝʥʘʪʘ ʫʧʠʩʘʥʠʭ ʥʘ ʯʘʩʦʚʝ ʧʨʦʛʨʘʤʠʨʘˁʘ ʰʠʨʦʤ ʩʚʝʪʘ; 

¶ ɹʨʦʿ ʚʠʜʝʦ ʟʘʧʠʩʘ ʥʘ ʪʦʤ ʿʝʟʠʢʫ; 

¶ ɹʨʦʿ ʧʦʩʪʦʚʘ;  

¶ ... 

ʇʦʩʪʦʿʝ ʙʨʦʿʥʠ ʩʘʿʪʦʚʠ ʢʦʿʠ ʦʙʿʘʚˀʫʿʫ ʧʦʜʘʪʢʝ ʦ ʧʦʧʫʣʘʨʥʦʩʪʠ ʿʝʟʠʢʘ, ʩʚʘʢʠ ʧʨʝʤʘ 

ʨʘʟʣʠʯʠʪʠʤ ʢʨʠʪʝʨʠʿʫʤʠʤʘ. ʉʣʝʜʠ ʢʨʘʪʘʢ ʧʨʝʛʣʝʜ ʥʝʢʦʣʠʢʦ ˁʠʭ. 

 

Tiobe Software 

ʂʦʤʧʘʥʠʿʘ Tiobe Software [41] ʥʫʜʠ ʩʚʘʢʦʛ ʤʝʩʝʮʘ, ʿʝʜʥʫ ʦʜ ʥʘʿʦʧʩʝʞʥʠʿʠʭ ʠ 

ʥʘʿʘʞʫʨʥʠʿʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʫʧʦʪʨʝʙʝ ʥʘʿʧʦʧʫʣʘʨʥʠʿʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʠ ʦʙʿʘʚˀʫʿʝ 

TIOBE Programming Community ʠʥʜʝʢʩ ʟʘ ʪʘʿ ʤʝʩʝʮ. ʇʦʩʪʦʿʠ 25 ʧʨʝʪʨʘʞʠʚʘʯʘ ʢʦʿʠ ʩʝ 

ʢʦʨʠʩʪʝ ʟʘ ʠʟʨʘʯʫʥʘʚʘˁʝ TIOBE ʠʥʜʝʢʩʘ, ʢʘʦ ʰʪʦ ʩʫ Google, Bing, Yahoo!, Wikipedia, 

Amazon, YouTube ʠ Baidu. ʅʘ ʩʣʠʮʠ 2.2.5 [41] ʜʘʪ ʿʝ ʧʨʠʢʘʟ ʥʘʿʧʦʧʫʣʘʨʥʠʿʠʭ (ʥʘʿʯʝʰ˂ʝ 

ʢʦʨʠʰ˂ʝʥʠʭ) ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʫ 21. ʚʝʢʫ (ʿʫʣ 2021. ʛʦʜʠʥʝ). 

 

ʉʣʠʢʘ 2.2.5: TIOBE Programming Community Index (ʀʟʚʦʨ: [41]) 

 

ʋ ʪʘʙʝʣʠ 2.2.6 [41] ʜʘʪ ʿʝ ʩʪʝʧʝʥ ʢʦʨʠʰ˂ʝˁʘ ʥʘʿʧʦʧʫʣʘʨʥʠʿʠʭ ʿʝʟʠʢʘ ʟʘ ʿʫʣ 2021. ʠ ʟʘ ʿʫʣ 

2020. ʛʦʜʠʥʝ, ʢʘʦ ʠ ʧʦʟʠʮʠʿʝ ʪʠʭ ʿʝʟʠʢʘ ʧʝʨʠʦʜʠʯʥʦ ʥʘ ʩʚʘʢʠʭ 5 ʛʦʜʠʥʘ ʦʜ 1986. ʛʦʜʠʥʝ. 

 

ʊʘʙʝʣʘ 2.2.6: ʅʘʿʧʦʧʫʣʘʨʥʠʿʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ, ʿʫʣ 2021. (ʀʟʚʦʨ: [41] ) 

ʇʨʦʛʨʘʤʩʢʠ 

ʿʝʟʠʢ 
2021 2020 2016 2011 2006 2001 1996 1991 1986 

C 1 2 2 2 2 1 1 1 1 

Java 2 1 1 1 1 3 22 - - 

Python 3 3 5 6 8 26 21 - - 

C++ 4 4 3 3 3 2 2 2 8 

C# 5 5 4 5 7 13 - - - 

Visual Basic 6 11 13 - - - - - - 

JavaScript 7 6 7 10 9 9 24 - - 

PHP 8 7 6 4 4 11 - - - 

SQL 9 8 - - - 38 - - - 
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ɿʘʥʠʤˀʠʚʦ ʿʝ ʜʘ ʪʨʠ ʥʘʿʧʦʧʫʣʘʨʥʠʿʘ ʧʨʦʛʨʘʤʩʢʘ ʿʝʟʠʢʘ ʫ 21. ʚʝʢʫ ʩʫ ʫ ʩʢʦʨʦ ʠʩʪʦʤ 

ʨʝʜʦʩʣʝʜʫ: Java, C ʠ ʉ++, Python ʩʝ ʪʝʢ 2020. ʛʦʜʠʥʝ ʧʦʧʝʦ ʥʘ ʧʦʩʪʦˀʝ. PHP ʿʝ 2011. 

ʛʦʜʠʥʝ ʟʘʫʟʠʤʘʦ ʯʝʪʚʨʪʦ ʤʝʩʪʦ (2010. ʪʨʝ˂ʝ ʤʝʩʪʦ), ʘʣʠ ʿʝ 2020. ʛʦʜʠʥʝ ʧʘʦ ʥʘ 7. ʤʝʩʪʦ, 

ʦʜʥʦʩʥʦ 2021. ʥʘ 8. ʤʝʩʪʦ. SQL ʩʝ ʧʨʚʠ ʧʫʪ ʧʦʿʘʚˀʫʿʝ ʥʘ ʣʠʩʪʠ ʥʘʿʧʦʧʫʣʘʨʥʠʿʠʭ 

ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ 2020. ʛʦʜʠʥʝ (8. ʤʝʩʪʦ, 2021. ʛʦʜʠʥʝ 9. ʤʝʩʪʦ). 

ʇʨʝʛʣʝʜ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʩʘ ʥʘʿʚʝ˂ʠʤ ʧʦʨʘʩʪʦʤ ʨʝʿʪʠʥʛʘ ʫ ʧʦʩʣʝʜˁʠʭ 18 ʛʦʜʠʥʘ (2003 

ï 2020) ʜʘʪ ʿʝ ʫ ʪʘʙʝʣʠ 2.2.7 [41]. 

 

ʊʘʙʝʣʘ 2.2.7: ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʩʘ ʥʘʿʚʝ˂ʠʤ ʧʦʨʘʩʪʦʤ ʨʝʿʪʠʥʛʘ, ʿʫʣ 2021. (ʀʟʚʦʨ: [41]) 

ɻʦʜʠʥʘ 
ʅʘʿʚʝ˂ʠ ʧʦʨʘʩʪ 

ʨʝʿʪʠʥʛʘ 
ɻʦʜʠʥʘ 

ʅʘʿʚʝ˂ʠ ʧʦʨʘʩʪ 

ʨʝʿʪʠʥʛʘ 
ɻʦʜʠʥʘ 

ʅʘʿʚʝ˂ʠ ʧʦʨʘʩʪ 

ʨʝʿʪʠʥʛʘ 

2020 Python 2014 JavaScript 2008 C 

2019 C 2013 Transact-SQL 2007 Python 

2018 Python 2012 Objective-C 2006 Ruby 

2017 C 2011 Objective-C 2005 Java 

2016 Go 2010 Python 2004 PHP 

2015 Java 2009 Go 2003 C++ 

 

IEEE Spectrum  

 

ʂʦʤʧʘʥʠʿʘ IEEE Spectrum [42] ʥʫʜʠ ʤʦʛʫ˂ʥʦʩʪ ʠʥʪʝʨʘʢʪʠʚʥʦʛ ʨʘʥʛʠʨʘˁʘ ʧʦʧʫʣʘʨʥʦʩʪʠ 

ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʙʠʨʘʿʫ˂ʠ ʬʘʢʪʦʨʝ ʨʘʥʛʠʨʘˁʘ ʿʝʟʠʢʘ: ʪʨʝʥʜ (Trending), ʧʦʩʘʦ (Jobs) 

ʠʣʠ ʦʪʚʦʨʝʥʠ ʢʦʜ (Open), ʟʘ ʨʘʟʣʠʯʠʪʝ ʪʠʧʦʚʝ ʘʧʣʠʢʘʮʠʿʘ Web, Mobile, Enterprise ʠ 

Embedded. 

¶ Web ï ʿʝʟʠʮʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʨʘʟʚʦʿ ʚʝʙ ʩʪʨʘʥʠʮʘ ʠ ʘʧʣʠʢʘʮʠʿʘ; 

¶ Mobile ï ʿʝʟʠʮʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʘʧʣʠʢʘʮʠʿʝ ʥʘ ʤʦʙʠʣʥʠʤ ʫʨʝʹʘʿʠʤʘ; 

¶ Enterprise ï ʿʝʟʠʮʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʧʦʩʣʦʚʥʝ, ʜʝʩʢʪʦʧ ʠ ʥʘʫʯʥʝ ʘʧʣʠʢʘʮʠʿʝ; 

¶ Embedded ï ʿʝʟʠʮʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʢʦʥʪʨʦʣʝʨʘ ʫʨʝʹʘʿʘ. 

ʋ ʪʘʙʝʣʠ 2.2.8 [42] ʜʘʪʠ ʩʫ ʥʘʿʧʦʧʫʣʘʨʥʠʿʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʪʠʧʦʚʝ 

ʘʧʣʠʢʘʮʠʿʘ ʟʘ ʩʚʘʢʠ ʬʘʢʪʦʨ ʨʘʥʛʠʨʘˁʘ, ʟʘ 2020. ʛʦʜʠʥʫ.  

 

 
2 ʋ ʦʚʦʿ ʪʘʙʝʣʠ ʧʦʩʪʦʿʠ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ĂVisual Basicñ ʠ Ă(Visual) Basicñ. ɼʦ 2010. Ă(Visual) Basicñʦʜʥʦʩʠʦ ʩʝ ʥʘ ʩʚʝ 

ʤʦʛʫ˂ʝ ʜʠʿʘʣʝʢʪʝ Basic-ʘ, ʫʢˀʫʯʫʿʫ˂ʠ Visual Basic. ʅʘʢʦʥ ʥʝʢʝ ʨʘʩʧʨʘʚʝ, ʦʜʣʫʯʝʥʦ ʿʝ ʜʘ ʩʝ Ă(Visual) Basicñ ʧʦʜʝʣʠ ʥʘ 

ʩʚʝ ˁʝʛʦʚʝ ʜʠʿʘʣʝʢʪʝ, ʢʘʦ ʰʪʦ ʩʫ Visual Basic .NET, Classic Visual Basic, PureBasic ʠ Small Basicé ʇʦʰʪʦ ʿʝ Visual 

Basic .NET ʧʦʩʪʘʦ ʛʣʘʚʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ Visual Basic-ʘ, ʩʘʜʘ ʩʝ ʥʘʟʠʚʘ ĂVisual Basicñ. 

ʇʨʦʛʨʘʤʩʢʠ 

ʿʝʟʠʢ 
2021 2020 2016 2011 2006 2001 1996 1991 1986 

R 10 13 17 28 - - - - - 

Ada 33 33 27 17 16 20 8 4 2 

Lisp 36 27 28 13 13 16 7 6 3 

(Visual) Basic2 - - - 7 5 4 3 3 5 

Swift - 9 17 - - - - - - 

Ruby - 10 11 10 24 30 - - - 

Fortran - 31 28 23 15 16 4 3 5 

Pascal - 243 16 14 35 12 3 10 6 
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ʊʘʙʝʣʘ 2.2.8: ʅʘʿʧʦʧʫʣʘʨʥʠʿʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʪʠʧʦʚʝ ʘʧʣʠʢʘʮʠʿʘ  

(ʀʟʚʦʨ: [42]) 

ʈʘʥʛ 

Trending 

( ʝʿʟʠʮʠ ʢʦʿʠ ʙʨʟʦ ʥʘʧʨʝʜʫʿʫ) 

Jobs 

(ʿʝʟʠʮʠ ʢʦʿʝ ʪʨʘʞʝ ʧʦʩʣʦʜʘʚʮʠ) 

Open 

(ʿʝʟʠʮʠ ʦʪʚʦʨʝʥʦʛ ʢʦʜʘ) 

Web Mobile Enterprise Embedded Web Mobile Enterprise Embedded Web Mobile Enterprise Embedded 

1. Python Java Python Python Python ʉ  Python Python Python Java Python Python 

2. Java ʉ Java ʉ Java Java ʉ  ʉ Java ʉ Java ʉ 

3. Go  ʉ++ ʉ ʉ++ Go  ʉ++ Java ʉ++ JavaScript ʉ++ ʉ ʉ++ 

4. JavaScript  Dart  ʉ++ Arduino  JavaScript  Swift  Go  Assembly HTML Dart ʉ++ Arduino 

5. Dart Swift Go  Assembly HTML Scala ʉ++ Arduino Dart Swift Go C# 

6. HTML  Scala Swift C# Ruby  Dart R  C# Go C# R Rust 

7. Scala Kotlin Scala Rust Scala C# Swift  Rust Ruby Kotlin Swift Assembly  

8. Ruby C# Ruby Elixir  Dart 
Objective-

ʉ  
SQL Ada PHP Scala Ruby Elixir  

9. Kotlin  
Objective-

C 
Julia Ada PHP Kotlin Ruby D C# 

Objective-

ʉ 
C# Verilog 

10. C# Scheme R  Verilog C# D Matlab Forth Kotlin Delphi Shell VHDL 

11. Rust Delphi Matlab D Processing Scheme Scala LabView Scala Scheme Matlab LadderLogic 

12. PHP D C# VHDL Kotlin Delphi Shell Verilog Rust D Julia Ada 

 

ʉʫʤʘʨʥʠ ʧʨʠʢʘʟ ʨʝʿʪʠʥʛʘ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʩʚʝ ʬʘʢʪʦʨʝ ʨʘʥʛʠʨʘˁʘ ʠ ʩʚʝ 

ʪʠʧʦʚʝ ʘʧʣʠʢʘʮʠʿʘ ʜʘʪ ʿʝ ʥʘ ʩʣʠʮʠ 2.2.6 [42]. ʀʟʚʨʰʝʥʦ ʿʝ ʧʦʥʜʝʨʠʩʘˁʝ ʧʨʝʤʘ Python-ʫ, 

ʢʘʦ ʥʘʿʙʦˀʝ ʨʘʥʛʠʨʘʥʦʤ ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ.  

 

ʉʣʠʢʘ 2.2.6: ʈʘʥʛʠʨʘˁʝ ʧʦʧʫʣʘʨʥʦʩʪʠ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ, 2020. ʛʦʜʠʥʘ (ʀʟʚʦʨ: [42]) 

 

Stack Overflow  

Stack Overflow [43] ʿ ʝ ʚʝʙ ʩʘʿʪ ʢʦʿʠ ʩʣʫʞʠ ʢʘʦ ʧʣʘʪʬʦʨʤʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠʤ ʧʨʦʛʨʘʤʝʨʠʤʘ 

ʠ ʝʥʪʫʟʠʿʘʩʪʠʤʘ. ʊʦ ʿʝ ʿʝʜʥʘ ʦʜ ʥʘʿʚʝ˂ʠʭ ʠ ʥʘʿʧʦʫʟʜʘʥʠʿʠʭ ʦʥʣʘʿʥ ʟʘʿʝʜʥʠʮʘ ʟʘ ʧʨʦʛʨʘʤʝʨʝ 

ʰʠʨʦʤ ʩʚʝʪʘ. ʋ ʬʝʙʨʫʘʨʫ 2020. ʛʦʜʠʥʠ ʩʢʦʨʦ 65000 ʧʨʦʛʨʘʤʝʨʘ ʠʟ 186 ʟʝʤʘˀʘ ʿʝ 

ʫʯʝʩʪʚʦʚʘʣʦ ʫ ʠʩʪʨʘʞʠʚʘˁʫ (2020 Developer Survey). 

ʅʘ ʩʣʠʢʘʤʘ 2.2.7 ï 2.2.9 [44-46] ʜʘʪʠ ʩʫ ʨʝʟʫʣʪʘʪʠ ʪʦʛ ʠʩʪʨʘʞʠʚʘˁʘ: ʧʨʠʢʘʟ 

ʥʘʿʦʤʠˀʝʥʠʿʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ, ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʢʦʿʠ ʩʝ ʧʨʦʛʨʘʤʝʨʠ ʧʣʘʰʝ (ʥʝ 

ʞʝʣʝ ʜʘ ʥʘʩʪʘʚʝ ʜʘ ʠʭ ʢʦʨʠʩʪʝ), ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʢʦʿʝ ʞʝʣʝ ʜʘ ʥʘʫʯʝ. 
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ʉʣʠʢʘ 2.2.7: ʃʠʩʪʘ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʢʦʿʝ ʧʨʦʛʨʘʤʝʨʠ ʢʦʨʠʩʪʝ ʠ  

ʜʘˀʝ ʞʝʣʝ ʜʘ ʠʭ ʢʦʨʠʩʪʝ (ʀʟʚʦʨ: [44]) 

 

ʉʣʠʢʘ 2.2.8: ʃʠʩʪʘ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʢʦʿʝ ʧʨʦʛʨʘʤʝʨʠ ʢʦʨʠʩʪʝ,  

ʘʣʠ ʥʝ ʞʝʣʝ ʜʘ ʠʭ ʠ ʜʘˀʝ ʢʦʨʠʩʪʝ (ʀʟʚʦʨ: [45]) 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
27 

 

ʉʣʠʢʘ 2.2.9: ʃʠʩʪʘ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʢʦʿe ʧʨʦʛʨʘʤʝʨʠ ʥʝ ʢʦʨʠʩʪʝ,  

ʘʣʠ ʞʝʣʝ ʜʘ ʠʭ ʥʘʫʯʝ (ʀʟʚʦʨ: [46]) 

 

ʆʯʠʛʣʝʜʥʦ ʿʝ ʜʘ ʧʨʦʛʨʘʤʝʨʠ ʢʦʿʠ ʢʦʨʠʩʪʝ Rust ʚʦʣʝ Rust, ʿʝʨ 86,1% Rust ʧʨʦʛʨʘʤʝʨʘ ʩʝ 

ʠʟʿʘʩʥʠʣʦ ʜʘ ʞʝʣʠ ʜʘ ʥʘʩʪʘʚʠ ʜʘ ʛʘ ʢʦʨʠʩʪʠ. ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ TypeScript (67,1%), 

Python (66,7%), Kotlin (62,9%), Go (62,3%), Julia (62,2%), Dart (62,1%) ʩʫ ʿʝʟʠʮʠ ʟʘ ʢʦʿʝ 

ʩʫ ʧʨʦʛʨʘʤʝʨʠ ʪʘʢʦʹʝ ʧʦʢʘʟʘʣʠ ʚʝʣʠʢʦ ʟʘʜʦʚʦˀʩʪʚʦ (ʠʟʥʘʜ 60%). ɿʘʥʠʤˀʠʚʦ ʿʝ ʜʘ ʩʘʤʦ 

1/3 ʠʩʧʠʪʘʥʠʢʘ (33,1%) ʢʦʿʠ ʢʦʨʠʩʪʝ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʉ ʠ ʜʘˀʝ ʞʝʣʠ ʜʘ ʛʘ ʢʦʨʠʩʪʠ [44].  

ʇʦʿʝʜʠʥʝ ʧʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢʝ ʧʨʦʛʨʘʤʝʨʠ ʠʟʙʝʛʘʚʘʿʫ, ʦʜʥʦʩʥʦ ʥʝ ʞʝʣʝ ʜʘ ʥʘʩʪʘʚʝ ʜʘ ʠʭ 

ʢʦʨʠʩʪʝ. ʅʘ ʚʨʭʫ ʣʠʩʪʝ ʿʝ ʿʝʟʠʢ VBA ʛʜʝ ʯʘʢ 80,4% ʢʦʨʠʩʥʠʢʘ ʦʚʦʛ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ ʥʝ 

ʞʝʣʠ ʜʘ ʥʘʩʪʘʚʝ ʜʘ ʛʘ ʢʦʨʠʩʪʠ, ʧʦʪʦʤ ʩʣʝʜʝ Objective-C (76,6%) ʠ Perl (71,4%). Rust ʩʝ 

ʧʦʥʦʚʦ ʧʦʢʘʟʘʦ ʢʘʦ ʥʘʿʦʤʠˀʝʥʠʿʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ, ʿʝʨ ʩʘʤʦ 13,9% ʧʨʦʛʨʘʤʝʨʘ ʥʝ ʞʝʣʠ 

ʜʘ ʥʘʩʪʘʚʝ ʜʘ ʛʘ ʢʦʨʠʩʪʠ [45].  

ʆʜ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʢʦʿʠ ʥʝ ʢʦʨʠʩʪʝ, 30% ʧʨʦʛʨʘʤʝʨʘ ʿʝ ʠʟʨʘʞʠʣʦ ʞʝˀʫ ʜʘ 

ʧʨʦʛʨʘʤʠʨʘ ʫ Python-ʫ, ʜʦʢ ʿʝ ʩʣʝʜʝ˂ʠ Ăʞʝˀʝʥʠñ ʿʝʟʠʢ JavaScript (18,5%). ʇʨʦʛʨʘʤʝʨʠ ʩʫ 

ʥʘʿʤʘˁʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʟʘ ʧʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢʝ Perl (1,1%) ʠ VBA (0,7%) [46].  

 

ʇʨʠʢʘʟʘʥʠ ʧʨʝʛʣʝʜʠ ʤʦʛʫ ʙʠʪʠ ʜʦʙʨʠ ʧʦʢʘʟʘʪʝˀʠ ʢʘʢʦ ʙʠ ʩʝ ʧʨʦʚʝʨʠʣʦ ʜʘ ʣʠ ʩʫ ʚʝʰʪʠʥʝ 

ʧʨʦʛʨʘʤʠʨʘˁʘ ʠ ʜʘˀʝ ʘʢʪʫʝʣʥʝ ʠʣʠ ʜʘ ʩʝ ʜʦʥʝʩʝ ʩʪʨʘʪʝʰʢʘ ʦʜʣʫʢʘ ʦ ʪʦʤʝ ʢʦʿʠ 

ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʪʨʝʙʘ ʜʘ ʩʝ ʫʩʚʦʿʠ ʢʘʜʘ ʩʝ ʧʦʯʠˁʝ ʩʘ ʛʨʘʜˁʦʤ ʥʦʚʦʛ ʩʦʬʪʚʝʨʩʢʦʛ 

ʩʠʩʪʝʤʘ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ ʢʦʿʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʢ ʪʨʝʙʘ ʫʯʠʪʠ. 
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2.2.6. ʉʪʘʥʜʘʨʜʠʟʘʮʠʿʘ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ 

ʋ ʪʦʢʫ ʢʨʘʪʢʝ ʨʘʯʫʥʘʨʩʢʝ ʠʩʪʦʨʠʿʝ ʥʘʧʨʘʚˀʝʥʦ ʿʝ ʠ ʠʤʧʣʝʤʝʥʪʠʨʘʥʦ ʥʘ ʭʠˀʘʜʝ 

ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ. ʇʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢʝ ʢʨʝʠʨʘʿʫ ʧʦʿʝʜʠʥʮʠ, ʤʘˁʠ ʪʠʤʦʚʠ ʠʣʠ ʩʫ ʜʝʦ 

ʧʨʦʿʝʢʪʘ ʥʝʢʝ ʩʦʬʪʚʝʨʩʢʝ ʬʠʨʤʝ. ʊʦʢʦʤ ʫʧʦʪʨʝʙʝ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ ʦʪʢʨʠʚʘʿʫ ʩʝ 

ʛʨʝʰʢʝ ʠ ʿʘʚˀʘʿʫ ʩʝ ʧʨʦʙʣʝʤʠ (ʧʠʪʘˁʘ) ʢʦʿʝ ʪʨʝʙʘ ʨʝʰʠʪʠ. ʅʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʩʝ ʬʦʨʤʠʨʘ 

ʪʠʤ/ʦʜʙʦʨ ʢʦʿʠ ˂ʝ ʨʝʰʠʪʠ ʧʨʦʙʣʝʤʝ ʠ ʧʨʝʫʟʝʪʠ ʫʢʫʧʥʫ ʦʜʛʦʚʦʨʥʦʩʪ ʟʘ ʢʦʥʪʠʥʫʠʨʘʥʫ 

ʝʚʦʣʫʮʠʿʫ ʧʨʦʛʨʘʤʩʢʦʛ ʿʝʟʠʢʘ ʠ ʟʘ ʢʨʝʠʨʘˁʝ ʩʪʘʥʜʘʨʜʥʝ ʿʝʟʠʯʢʝ ʩʧʝʮʠʬʠʢʘʮʠʿʝ ʢʦʿʘ ʥʠʿʝ 

ʧʦʜ ʢʦʥʪʨʦʣʦʤ ʿʝʜʥʦʛ ʧʦʿʝʜʠʥʮʘ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʿʝ. ʇʦʜ ʧʦʢʨʦʚʠʪʝˀʩʪʚʦʤ ʧʨʠʟʥʘʪʠʭ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʟʘ ʨʘʟʚʦʿ ʩʪʘʥʜʘʨʜʘ (ISO, ANSI, Ecma International, JISC, IEEE, ʠʪʜ.) 

ʨʘʟʚʠʿʘʿʫ ʩʝ ʩʪʘʥʜʘʨʜʠ ʟʘ ʧʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢʝ ʦʜ ʩʪʨʘʥʝ Ăʢʦʤʠʪʝʪʘ ʟʘ ʩʪʘʥʜʘʨʜʝò ʢʦʿʠ ʩʝ 

ʩʘʩʪʦʿʠ ʦʜ ʝʢʩʧʝʨʘʪʘ ʟʘ ʧʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢʝ. ʇʦʿʝʜʠʥʮʠ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʞʝʣʝ 

ʜʠʨʝʢʪʥʦ ʜʘ ʫʪʠʯʫ ʥʘ ʝʚʦʣʫʮʠʿʫ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʤʦʨʘʿʫ ʜʘ ʩʝ ʧʨʠʜʨʫʞʝ ʠ ʝʬʠʢʘʩʥʦ 

ʫʯʝʩʪʚʫʿʫ ʢʘʦ ʯʣʘʥʦʚʠ ʢʦʤʠʪʝʪʘ ʟʘ ʩʪʘʥʜʘʨʜʝ ʿʝʟʠʢʘ [47].  

ʅʝʦʧʭʦʜʥʘ ʿʝ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʘ, ʢʘʢʦ ʥʘ ʛʣʦʙʘʣʥʦʤ ʥʠʚʦʫ (ʤʝʹʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʜʠ [48]), 

ʪʘʢʦ ʠ ʥʘ ʣʦʢʘʣʥʦʤ ʥʠʚʦʫ (ʩʨʧʩʢʠ ʩʪʘʥʜʘʨʜʠ [49]), ʢʦʿʘ ʙʠ ʫʧʫʪʠʣʘ ʥʘ ʧʦʚʝʟʠʚʘˁʝ ʟʥʘˁʘ 

ʢʦʿʝ ʙʠ ʜʦʚʝʣʦ ʜʦ ʟʘʧʘʞʘˁʘ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʨʘʟʣʠʢʘ ʠ ʫʪʚʨʹʠʚʘˁʝ ʤʝʨʘ ʟʘ ʫʥʘʧʨʝʹʝˁʝ 

ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ. ʄʝʹʫʥʘʨʦʜʥʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʩʪʘʥʜʘʨʜʘ (ICS) ʨʘʟʚʠʿʝʥʘ ʿʝ ʧʦʯʝʪʢʦʤ 

ʜʝʚʝʜʝʩʝʪʠʭ ʛʦʜʠʥʘ XX ʚʝʢʘ ʢʘʦ ʦʩʥʦʚ ʟʘ ʩʪʨʫʢʪʫʨʫ ʢʘʪʘʣʦʛʘ ʤʝʹʫʥʘʨʦʜʥʠʭ, ʨʝʛʠʦʥʘʣʥʠʭ 

ʠ ʥʘʮʠʦʥʘʣʥʠʭ ʩʪʘʥʜʘʨʜʘ ʠ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʘʪʘ. ICS ʥʘ ʩʚʝʪʩʢʦʤ ʥʠʚʦʫ 

ʫʥʘʧʨʝʹʫʿʝ ʰʠʨʦʢʫ ʫʧʦʪʨʝʙʫ ʤʝʹʫʥʘʨʦʜʥʠʭ, ʨʝʛʠʦʥʘʣʥʠʭ ʠ ʥʘʮʠʦʥʘʣʥʠʭ ʩʪʘʥʜʘʨʜʘ ʠ 

ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʘʪʘ [50]. 

ʉʪʘʥʜʘʨʜʠʤʘ ʩʝ ʦʣʘʢʰʘʚʘ ʠ ʧʦʩʧʝʰʫʿʝ: ʩʠʩʪʝʤʩʢʠ ʧʨʠʩʪʫʧ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ; 

ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ ʠ ʧʨʠʩʪʫʧ ʥʦʚʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ; ʠʥʢʣʫʟʠʿʘ ʩʚʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ 

ʩʪʨʘʥʘ ʫ ʦʜʨʝʹʠʚʘˁʫ ʧʨʘʚʠʣʘ ʟʘ ʙʫʜʫ˂ʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʨʘʟʚʦʿ, ʪʨʘʥʩʬʝʨ ʟʥʘˁʘ ʠ 

ʪʝʭʥʦʣʦʛʠʿʘ; ʫʤʨʝʞʘʚʘˁʝ ʩʘ ʜʨʫʛʠʤ ʠʥʜʫʩʪʨʠʿʘʤʘ ʠ ʥʦʩʠʦʮʠʤʘ ʘʢʪʠʚʥʦʩʪʠ ʫ ʙʫʜʫ˂ʠʤ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʠ ʪʝʭʥʦʣʦʛʠʿʘʤʘ; ʢʦʤʧʘʪʠʙʠʣʥʦʩʪ ʩʦʧʩʪʚʝʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʩʘ ʜʨʫʛʠʤ 

ʪʝʭʥʦʣʦʛʠʿʘʤʘ; ʢʦʤʧʘʪʠʙʠʣʥʦʩʪ ʩʘ ʜʨʫʛʠʤ ʧʨʦʠʟʚʦʹʘʯʠʤʘ; ʦʙʝʟʙʝʹʠʚʘˁʝ ʧʣʘʪʬʦʨʤʝ ʟʘ 

ʠʥʦʚʘʮʠʿʝ; ʢʦʨʠʰ˂ʝˁʝ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ [51-55].  

ICS ʿʝ ʭʠʿʝʨʘʨʭʠʿʩʢʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʪʨʠ ʥʠʚʦʘ. ʅʠʚʦ 1 (ICS1) ʦʙʫʭʚʘʪʘ 

40 ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦʩʪʠ ʫ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʠ. ʉʚʘʢʘ ʦʙʣʘʩʪ ʠʤʘ ʜʚʦʮʠʬʨʝʥʫ ʦʜʨʝʜʥʠʮʫ 

(ICS1 ʦʜ 01 ʜʦ 99), ʥʧʨ.: 35 ʦʟʥʘʯʘʚʘ ʦʙʣʘʩʪ ʀʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ (ICS1= 35) [56]. 

ʆʙʣʘʩʪʠ ʩʫ ʧʦʜʝˀʝʥʝ ʫ 392 ʧʦʜʦʙʣʘʩʪʠ ʢʦʿʝ ʯʠʥʝ ʥʠʚʦ 2 (ICS2). ʆʜʨʝʜʥʠʮʘ ʩʚʘʢʝ 

ʧʦʜʦʙʣʘʩʪʠ ʥʠʚʦʘ 2 ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʦʜʨʝʜʥʠʮʝ ʦʙʣʘʩʪʠ ʠ ʦʜ ʪʨʦʮʠʬʨʝʥʦʛ ʙʨʦʿʘ ʦʜʚʦʿʝʥʦʛ 

ʪʘʯʢʦʤ ʦʜ ʙʨʦʿʘ ʦʙʣʘʩʪʠ, ʥʧʨ.: 35.240 ʦʟʥʘʯʘʚʘ ʩʪʘʥʜʘʨʜʠʟʦʚʘʥʫ ʧʦʜʦʙʣʘʩʪ ʇʨʠʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ (ICS2= 35.240). ʆʜ 392 ʧʦʜʦʙʣʘʩʪʠ, ˁʠʭ 127 ʩʝ ʜʘˀʝ ʜʝʣʠ 

ʥʘ 909 ʧʦʜʦʙʣʘʩʪʠ ʢʦʿʝ ʯʠʥʝ ʥʠʚʦ 3 (ICS3). ʆʜʨʝʜʥʠʮʘ ʧʦʜʦʙʣʘʩʪʠ ʥʠʚʦʘ 3 ʩʘʩʪʦʿʠ ʩʝ ʦʜ 

ʦʜʨʝʜʥʠʮʝ ʧʦʜʦʙʣʘʩʪʠ ʥʠʚʦʘ 2 ʠ ʦʜ ʜʚʦʮʠʬʨʝʥʦʛ ʙʨʦʿʘ ʦʜʚʦʿʝʥʦʛ ʪʘʯʢʦʤ ʦʜ ʙʨʦʿʘ 

ʧʦʜʦʙʣʘʩʪʠ ʥʠʚʦʘ 2, ʥʧʨ.: 35.240.20 ʧʨʝʜʩʪʘʚˀʘ ʧʦʜʦʙʣʘʩʪ ʇʨʠʤʝʥʝ ʀʊ ʫ ʢʘʥʮʝʣʘʨʠʿʩʢʠʤ 

ʧʦʩʣʦʚʠʤʘ (ICS3= 35.240.20). ʉʚʝ ʧʦʜʦʙʣʘʩʪʠ ICS2 ʧʦʜʝˀʝʥʝ ʫ ʧʦʜʦʙʣʘʩʪʠ ʩʘʜʨʞʝ, ʫʟ 

ʥʝʢʦʣʠʢʦ ʠʟʫʟʝʪʘʢʘ, ʧʦʜʦʙʣʘʩʪʠ ICS3 ʢʦʿʘ ʦʙʫʭʚʘʪʘ ʧʨʝʜʤʝʪ ʪʝ ʧʦʜʦʙʣʘʩʪʠ ICS2 ʫ 

ʮʝʣʠʥʠ. ʊʘʢʚʝ ʧʦʜʦʙʣʘʩʪʠ ICS3 ʩʘ ʦʧʰʪʠʤ ʧʨʝʜʤʝʪʦʤ ʠʤʘʿʫ ʦʟʥʘʢʝ ʢʦʿʝ ʩʝ ʟʘʚʨʰʘʚʘʿʫ ʩʘ 

Ă.01ñ. ʅʘ ʧʨʠʤʝʨ, ʧʦʜʦʙʣʘʩʪ ICS2 35.240 ʇʨʠʤʝʥʘ ʀʊ ʩʘʜʨʞʠ ʢʘʦ ʧʨʚʫ ʧʦʜʦʙʣʘʩʪ ICS3 

35.240.01 ʇʨʠʤʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʫʦʧʰʪʝ ʫ ʢʦʿʫ ʤʦʨʘʿʫ ʜʘ ʩʝ ʫʢˀʫʯʝ 

ʩʪʘʥʜʘʨʜʠ ʢʦʿʠ ʦʙʫʭʚʘʪʘʿʫ ʧʦʜʨʫʯʿʝ ʧʨʠʤʝʥʝ ʀʊ ʫʦʧʰʪʝ (ʥʧʨ. ISO/IEC 10027:1990 

Information technology ï Information Resource Dictionary System (IRDS) framework). 

ʉʪʘʥʜʘʨʜʠ ʢʦʜ ʥʧʨ. ʇʨʠʤʝʥʝ ʫ ʧʨʦʿʝʢʪʦʚʘˁʫ ʧʦʜʨʞʘʥʦʤ ʨʘʯʫʥʘʨʠʤʘ, ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʝ 

ʢʘʨʪʠʮʝ, ʇʨʠʤʝʥʝ ʀʊ ʫ ʢʘʥʮʝʣʘʨʠʿʩʢʠʤ ʧʦʩʣʦʚʠʤʘ,é ʤʦʨʘʿʫ ʜʘ ʩʝ ʫʢˀʫʯʝ ʪʠʤ 

ʨʝʜʦʩʣʝʜʦʤ ʫ ʜʨʫʛʝ ʧʦʩʝʙʥʝ ʧʦʜʦʙʣʘʩʪʠ ICS3: 35.240.01, 35.240.10, 35.240.15, 35.240.20, 

35.240.30, 35.240.40, 35.240.50, 35.240.60, 35.240.63, 35.240.67, 35.240.68, 35.240.69, 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
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35.240.70, 35.240.80, 35.240.90, 35.240.95 ʠʣʠ 35.240.99. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʧʦʜʦʙʣʘʩʪʠ ICS2 

ʢʦʿʝ ʩʫ ʧʦʜʝˀʝʥʝ ʫ ʧʦʜʦʙʣʘʩʪʠ ICS3 ʩʘʜʨʞʝ ʧʦʜʦʙʣʘʩʪ ʢʦʿʘ ʩʝ ʟʘʚʨʰʘʚʘ ʦʜʨʝʜʥʠʮʦʤ 

Ă.99ñ. ʊʘʢʚʘ ʧʦʜʦʙʣʘʩʪ ICS3 ʦʙʫʭʚʘʪʘ ʩʪʘʥʜʘʨʜʝ ʢʦʿʠ ʥʝ ʦʜʛʦʚʘʨʘʿʫ ʥʠ ʧʨʝʜʤʝʪʫ ʦʧʰʪʝ 

ʧʦʜʦʙʣʘʩʪʠ ICS3 ʥʠʪʠ ʧʨʝʜʤʝʪʠʤʘ ʧʦʩʝʙʥʠʭ ʧʦʜʦʙʣʘʩʪʠ ICS3 ʫ ʦʢʚʠʨʫ ʪʝ ʧʦʜʦʙʣʘʩʪʠ 

ICS2. ʅʘ ʧʨʠʤʝʨ, ʧʨʝʜʤʝʪ ʩʪʘʥʜʘʨʜʘ IEC 948:1988 Numeric keyboard for home electronic 

systems (HES) ʥʝ ʦʜʛʦʚʘʨʘ ʥʠʿʝʜʥʦʤ ʧʨʝʜʤʝʪʫ ʧʦʜʦʙʣʘʩʪʠ ICS 3 35.240.01 ï 35.240.80. ʋ 

ʦʚʦʤ ʩʣʫʯʘʿʫ, ʦʚʘʿ ʩʪʘʥʜʘʨʜ ʤʦʨʘ ʜʘ ʩʝ ʫʢˀʫʯʠ ʫ ʧʦʜʦʙʣʘʩʪ 35.240.99 ï ʇʨʠʤʝʥʝ ʀʊ ʫ 

ʦʩʪʘʣʠʤ ʦʙʣʘʩʪʠʤʘ ʨʘʜʘ [50]. 

ʆʙʣʘʩʪ ʀʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ (IT, ICS1 = 35) ʠʤʘ 15 ʧʦʜʦʙʣʘʩʪʠ ICS2 [50]:  

¶ 35.020 ï ʀʥʬʦʨʤʘʮʠʦʥe ʪʝʭʥʦʣʦʛʠʿe (ʀʊ) ʫʦʧʰʪʝ; 

¶ 35.030 ï ʀʊ ʙʝʟʙʝʜʥʦʩʪ; 

¶ 35.040 ï ʉʢʫʧʦʚʠ ʟʥʘʢʦʚʘ ʠ ʢʦʜʠʨʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ; 

¶ 35.060 ï ɱʝʟʠʮʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ; 

¶ 35.080 ï ʉʦʬʪʚʝʨ; 

¶ 35.100 ï ʄʝʹʫʩʦʙʥʦ ʧʦʚʝʟʠʚʘˁʝ ʦʪʚʦʨʝʥʠʭ ʩʠʩʪʝʤʘ (OSI); 

¶ 35.110 ï ʋʤʨʝʞʘʚʘˁʝ; 

¶ 35.140 ï ʈʘʯʫʥʘʨʩʢʘ ʛʨʘʬʠʢʘ; 

¶ 35.160 ï ʄʠʢʨʦʧʨʦʮʝʩʦʨʩʢʠ ʩʠʩʪʝʤʠ; 

¶ 35.180 ï ʀʊ ʪʝʨʤʠʥʘʣʩʢʘ ʠ ʜʨʫʛʘ ʧʝʨʠʬʝʨʠʿʩʢʘ ʦʧʨʝʤʘ; 

¶ 35.200 ï ʆʧʨʝʤʘ ʟʘ ʤʝʹʫʩʦʙʥʦ ʧʦʚʝʟʠʚʘˁʝ ʠ ʠʥʪʝʨʬʝʿʩ; 

¶ 35.210 ï ʂʣʘʫʜ (Cloud) ʨʘʯʫʥʘʨʩʪʚʦ; 

¶ 35.220 ï ɱʝʜʠʥʠʮʝ ʟʘ ʩʢʣʘʜʠʰʪʝˁʝ ʧʦʜʘʪʘʢʘ; 

¶ 35.240 ï ʇʨʠʤʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ; 

¶ 35.260 ï ʂʘʥʮʝʣʘʨʠʿʩʢʝ ʤʘʰʠʥʝ. 

ʄʝʹʫʥʘʨʦʜʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʟʘ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʫ (ISO) ʠ ʄʝʹʫʥʘʨʦʜʥʘ ʝʣʝʢʪʨʦʪʝʭʥʠʯʢʘ 

ʢʦʤʠʩʠʿʝ (IEC) ʨʘʟʨʘʹʫʿʫ ʤʝʹʫʥʘʨʦʜʥʝ ʩʪʘʥʜʘʨʜʝ ʫ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ 

ʫ ʦʢʚʠʨʠʤʘ ʇʨʚʦʛ ʦʙʿʝʜʠˁʝʥʦʛ ʪʝʭʥʠʯʢʦʛ ʢʦʤʠʪʝʪʘ (ISO/IEC JTC1), ʢʦʿʠ ʪʨʝʥʫʪʥʦ 

ʦʙʿʝʜʠˁʫʿʝ 37 ʧʦʪʢʦʤʠʪʝʪʘ (SC). ʇʨʠʤʝʥʝ ISO/IEC ʩʪʘʥʜʘʨʜʘ ʟʘʭʪʝʚʘʿʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 

ʥʠʚʦ ɽ-ʜʨʫʰʪʚʘ, ɽ-ʠʥʩʪʠʪʫʮʠʿʝ ʦʙʨʘʟʦʚʘˁʘ, ʢʘʦ ʠ ʥʘʮʠʦʥʘʣʥʫ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʫ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʠ ʮʠˀʥʠʭ ʥʠʚʦʘ ʢʚʘʣʠʪʝʪʘ, ʦʙʝʟʙʝʹʝˁʘ ʠ ʤʝʥʘ˅ʤʝʥʪʘ ʢʚʘʣʠʪʝʪʦʤ. 

ʋ ʨʘʟʚʦʿʫ ʥʦʚʠʭ ʧʨʦʿʝʢʘʪʘ ʟʘ ʧʦʜʦʙʣʘʩʪ ɱʝʟʠʮʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʠʥʬʦʨʤʘʮʠʦʥʦʿ 

ʪʝʭʥʦʣʦʛʠʿʠ ï 35.060 (ʧʨʝʩʝʢ 1.1.2020.) ʫʢˀʫʯʝʥ ʿʝ 1 ʢʦʤʠʪʝʪ ʠ 3 ʧʦʜʢʦʤʠʪʝʪʘ. ʋ ʪʘʙʝʣʠ 

2.2.9 [57] ʜʘʪ ʿʝ ʧʨʠʢʘʟ ʪʝʭʥʠʯʢʠʭ ʢʦʤʠʪʝʪʘ ʠ ʧʦʜʢʦʤʠʪʝʪʘ ʧʨʝʤʘ ʢʦʣʠʯʠʥʠ 

ʧʫʙʣʠʢʦʚʘʥʠʭ ʠ ʨʘʟʚʦʿʥʠʭ ʧʨʦʿʝʢʘʪʘ ʟʘ ʩʪʘʥʜʘʨʜʝ ʫ ʧʦʜʦʙʣʘʩʪʠ 35.060. 

 

ʊʘʙʝʣʘ 2.2.9: ʊʝʭʥʠʯʢʠ ʢʦʤʠʪʝʪʠ ʠ ʧʦʜʢʦʤʠʪʝʪʠ ʟʘ ʩʪʘʥʜʘʨʜʝ ʫ ʧʦʜʦʙʣʘʩʪʠ 35.060 

(ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ʫ ʀʊ) (ʀʟʚʦʨ: [57] ) 

ʂʦʤʠʪʝʪʠ/ 

ʧʦʜʢʦʤʠʪʝʪʠ 
ʆʙʣʘʩʪ 

ɹʨʦʿ 

ʧʫʙʣʠʢʦʚʘ-

ʥʠʭ ʧʨʦʿʝʢʘʪʘ 

ɹʨʦʿ 

ʨʘʟʚʦʿʥʠʭ 

ʧʨʦʿʝʢʘʪʘ 

ISO/IEC JTC 1/SC 32 ʋʧʨʘʚˀʘˁʝ ʠ ʨʘʟʤʝʥʘ ʧʦʜʘʪʘʢʘ 32 16 

ISO/IEC JTC 1/SC 34 ʆʧʠʩ ʜʦʢʫʤʝʥʘʪʘ ʠ ʿʝʟʠʮʠ ʟʘ ʦʙʨʘʜʫ 12 1 

ISO/IEC JTC 1/SC 35 ʂʦʨʠʩʥʠʯʢʠ ʠʥʪʝʨʬʝʿʩʠ 2 0 

ISO/IEC JTC 1/SC 24 ʈʘʯʫʥʘʨʩʢʘ ʛʨʘʬʠʢʘ, ʦʙʨʘʜʘ ʩʣʠʢʘ ʠ ʧʨʝʜʩʪʘʚˀʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ 22 0 

ISO/IEC JTC 1/SC 22 ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ, ˁʠʭʦʚʘ ʦʢʨʫʞʝˁʘ ʠ ʩʠʩʪʝʤʩʢʠ ʩʦʬʪʚʝʨʩʢʠ ʠʥʪʝʨʬʝʿʩʠ 101 7 

ISO/IEC JTC 1/SC 6 ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʿʝ ʠ ʨʘʟʤʝʥʘ ʠʥʬʦʨʤʘʮʠʿʘ ʠʟʤʝʹʫ ʩʠʩʪʝʤʘ 1 0 

ISO/IEC JTC 1/SC 7 ʉʠʩʪʝʤʩʢʦ ʠ ʩʦʬʪʚʝʨʩʢʦ ʠʥʞʝˁʝʨʩʪʚʦ  5 0 

ISO/IEC JTC 1 
ʇʨʚʠ ʪʝʭʥʠʯʢʠ ʢʦʤʠʪʝʪ ʟʘ ʨʘʟʚʦ ʿʩʪʘʥʜʘʨʜʘ ʫ ʀʂʊ ʟʘ ʧʦʩʣʦʚʥʝ ʠ ʧʦʪʨʦʰʘʯʢʝ 

ʘʧʣʠʢʘʮʠʿʝ 
5 0 

http://www.iso.org/iso/home/store/catalogue_ics/catalogue_detail_ics.htm?ics1=35&ics2=240&ics3=99&csnumber=19697
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2.3. ʇʨʦʛʨʘʤʠʨʘˁʝ ʫ ʦʙʨʘʟʦʚʘˁʫ ʉʨʙʠʿʝ 

 

2.3.1. ʋʩʣʦʚʠ ʟʘ ʨʘʟʚʦʿ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʀʂʊ-ʘ ʫ ʉʨʙʠʿʠ 

ʂʘʦ ʧʦʩʣʝʜʠʮʘ ʫʙʨʟʘʥʦʛ ʨʘʟʚʦʿʘ ʠ ʫʧʦʪʨʝʙʘ ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ 

(ʀʂʊ) ʩʘʚʨʝʤʝʥʦ ʜʨʫʰʪʚʦ ʩʝ ʪʨʘʥʩʬʦʨʤʠʩʘʣʦ ʫ ʠʥʬʦʨʤʘʮʠʦʥʦ ʜʨʫʰʪʚʦ ʫ ʢʦʿʝʤ ʀʂʊ 

ʠʛʨʘʿʫ ʚʝʦʤʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʧʨʦʠʟʚʦʜˁʠ ʠ ʝʢʦʥʦʤʠʿʠ, ʢʘʦ ʠ ʫ ʩʚʠʤ ʜʨʫʛʠʤ ʩʬʝʨʘʤʘ 

ʞʠʚʦʪʘ ˀʫʜʠ ʠ ʜʨʫʰʪʚʘ ʫ ʮʝʣʠʥʠ [58].  

ʀʥʩʪʠʪʫʪ Portulans [59] ʿʝ 2020. ʛʦʜʠʥʝ ʦʙʿʘʚʠʦ The Network Readiness Index ï ʠʥʜʝʢʩ 

ʤʨʝʞʥʝ ʩʧʨʝʤʥʦʩʪʠ ï ʠʟʚʝʰʪʘʿ ʦ ʜʠʛʠʪʘʣʥʦ ʿʪʨʘʥʩʬʦʨʤʘʮʠʿʠ ʫ ʛʣʦʙʘʣʥʦʿ ʝʢʦʥʦʤʠʿʠ 

(ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʿʝ ʠʥʪʝʛʨʘʮʠʿʘ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʫ ʩʚʘ ʧʦʜʨʫʯʿʘ 

ʧʦʩʣʦʚʘˁʘ ʢʘʢʦ ʙʠ ʩʝ ʠʩʧʫʥʠʣʠ ʧʦʩʣʦʚʥʠ ʠ ʪʨʞʠʰʥʠ ʟʘʭʪʝʚʠ). ʈʘʥʛʠʨʘʥʝ ʩʫ ʝʢʦʥʦʤʠʿʝ 

ʫʢʫʧʥʦ 134 ʜʨʞʘʚʘ ʥʘ ʦʩʥʦʚʫ ˁʠʭʦʚʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʫ ʧʨʝʢʦ 50 ʚʘʨʠʿʘʙʣʠ/ʬʘʢʪʦʨʘ. 

ʉʨʙʠʿʘ ʿʝ ʨʘʥʛʠʨʘʥʘ ʥʘ 52. ʤʝʩʪʫ ʩʘ ʠʥʜʝʢʩʦʤ ʦʜ 52,96; ʥʘ ʚʨʭʫ ʩʫ ʐʚʝʜʩʢʘ ʠ ɼʘʥʩʢʘ ʩʘ 

ʠʥʜʝʢʩʠʤʘ 82,75, ʦʜʥʦʩʥʦ 82,19. ʉʣʦʚʝʥʠʿʘ ʿʝ ʥʘ ʚʠʩʦʢʦʤ 27. ʤʝʩʪʫ (ʠʥʜʝʢʩ 66,58), 

ʍʨʚʘʪʩʢʘ ʿʝ ʥʘ 43. ʤʝʩʪʫ (ʠʥʜʝʢʩ 55,94), ʎʨʥʘ ɻʦʨʘ ʥʘ 58. ʤʝʩʪʫ (ʠʥʜʝʢʩ 50,95), ʜʦʢ ʿʝ 

ɹʦʩʥʘ ʠ ʍʝʨʮʝʛʦʚʠʥʘ ʥʘ 87. ʤʝʩʪʫ (ʠʥʜʝʢʩ 41,73). ʀʥʜʝʢʩʠ ʧʨʦʮʝˁʫʿʫ ʩʪʘˁʝ ʤʨʝʞʥʝ 

ʩʧʨʝʤʥʦʩʪʠ ʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʧʨʠʦʨʠʪʝʪʥʠʭ ʦʙʣʘʩʪʠ ʢʘʢʦ ʙʠ ʩʝ ʧʦʪʧʫʥʠʿʝ 

ʠʩʢʦʨʠʩʪʠʣʝ ʀʂʊ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʿʫ ʠ ʜʨʫʰʪʚʝʥʦ-ʝʢʦʥʦʤʩʢʠ ʨʘʟʚʦ.ʿ 

ʋ ʪʘʙʝʣʠ 2.3.1 [59] ʜʘʪʘ ʿʝ ʘʥʘʣʠʟʘ ʥʝʢʠʭ ʬʘʢʪʦʨʘ, ʠʟ ʦʚʦʛ ʠʟʚʝʰʪʘʿʘ, ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ  

ʀʂʊ ʫ ʉʨʙʠʿʠ.  

ʊʘʙʝʣʘ 2.3.1: ʀʂʊ ʧʨʦʬʠʣ ʉʨʙʠʿʝ (ʀʟʚʦʨ: [59] ) 

 ʌʘʢʪʦʨʠ 
ʈʘʥʛ ʉʨʙʠʿʝ ʅʘʿʙʦˀʠ ʨʘʥʛ ʀʥʜʠʢʘ-

ʪʦʨʠ ʨʘʥʛ ʚʨʝʜʥʦʩʪ ʜʨʞʘʚʘ ʚʨʝʜʥʦʩʪ 

1.  ʀʥʜʝʢʩ ʜʨʞʘʚʥʠʭ ʫʩʣʫʛʘ ʥʘ ʤʨʝʞʠ 42 0,79 Korea, Rep. 1 [0-1] 

2.  ʀʥʜʝʢʩ ʝ-ʫʯʝʰ˂ʘ 41 0,82 Estonia 1 [0-1] 

3.  ʋʩʚʘʿʘˁʝ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ 80 3,26 Netherlands 5,70 [1-7] 

4.  ʋʣʘʛʘˁʝ ʫ ʥʦʚʝ ʪʝʭʥʦʣʦʛʠʿʝ 93 3,25 United States 6,0 [1-7] 

5.  ʋ ʢʦʿʦʿ ʤʝʨʠ ʧʨʝʜʫʟʝ˂ʘ ʢʦʨʠʩʪʝ ʥʘʿʥʦʚʠʿʝ ʜʠʛʠʪʘʣʥʝ ʘʣʘʪʝ ʟʘ ʧʨʦʜʘʿʫ ʩʚʦʿʝ ʨʦʙʝ ʠ ʫʩʣʫʛʘ 82 4,44 United States 6,21 [1-7] 

6.  ʋ ʢʦʿʦʿ ʤʝʨʠ ʘʢʪʠʚʥʦ ʩʪʘʥʦʚʥʠʰʪʚʦ ʧʦʩʝʜʫʿʝ ʜʦʚʦˀʥʦ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ 74 4,09 Finland 5,83 [1-7] 

7.  ʀʟʜʘʮʠ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʠ ʨʘʟʚʦʿ ʢʦʿʝ ʚʨʰʝ ʚʣʘʜʘ ʠ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ (% ɹɼʇ-ʘ) 32 56,10 Denmark 107,58 % 

8.  ʌʠʨʤʝ ʩʘ ʚʝʙ ʩʘʿʪʦʤ  19 79,10 Finland 95,64 % 

9.  ʇʨʦʬʝʩʠʦʥʘʣʮʠ  48 13,78 Luxembourg 40,9 % 

10.  ʉʪʦʧʘ ʧʠʩʤʝʥʦʩʪʠ ʦʜʨʘʩʣʠʭ  21 98,84 Ukraine 99,97 % 

11.  ʇʦʿʝʜʠʥʮʠ ʢʦʿʠ ʢʦʨʠʩʪʝ ʠʥʪʝʨʥʝʪ  56 73,36 Qatar 99,65 % 

12.  ɼʦʤʘ˂ʠʥʩʪʚʘ ʩʘ ʧʨʠʩʪʫʧʦʤ ʀʥʪʝʨʥʝʪʫ 58 72,8 Kuwait 100 % 

13.  ɹʨʦʿ ʘʢʪʠʚʥʠʭ ʢʦʨʠʩʥʠʢʘ ʜʨʫʰʪʚʝʥʠʭ ʤʝʜʠʿʘ (% ʩʪʘʥʦʚʥʠʰʪʚʘ) 91 42 Kuwait 99 % 

14.  ʇʨʝʪʧʣʘʪʝ ʥʘ ʬʠʢʩʥʠ ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ Ó10 ʄbit/s (% ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʧʨʝʪʧʣʘʪʘ) 28 92,91 Korea, Rep 100 % 

15.  ʋʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʨʘʯʫʥʘʨʩʢʦʛ ʩʦʬʪʚʝʨʘ (% ɹɼʇ -ʘ) 106 0,04 United States 1,17 % 

16.  ɲʫʜʠ ʢʦʿʠ ʩʫ ʢʦʨʠʩʪʠʣʠ ʀʥʪʝʨʥʝʪ ʜʘ ʙʠ ʢʫʧʠʣʠ ʥʝʰʪʦ ʥʘ ʤʨʝʞʠ ʫ ʧʨeʪʭʦʜʥʦʿ ʛʦʜʠʥʠ 52 19,64 Denmark 77,97 % 

17.  ʂʚʘʣʠʪʝʪ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ (ʇʀʉɸ ʧʨʦʩʝʯʥʠ ʨʝʟʫʣʪʘʪʠ ʠʟ ʤʘʪʝʤʘʪʠʢʝ) 45 448,3 China 591,4  

18.  ʄʝʹʫʥʘʨʦʜʥʘ ʧʨʦʧʫʩʥʦʩʪ ʀʥʪʝʨʥʝʪʘ ʧʦ ʢʦʨʠʩʥʠʢʫ ʠʥʪʝʨʥʝʪʘ (bit/s) 49 73692 Luxembourg 8328979  

19.  ɹʨʦʿ ʨʘʟʚʠʿʝʥʠʭ ʘʢʪʠʚʥʠʭ ʤʦʙʠʣʥʠʭ ʘʧʣʠʢʘʮʠʿʘ ʧʦ ʦʩʦʙʠ 42 76,31 Singapore 97,24  

20.  ɹʨʦʿ ʨʦʙʦʪʘ ʫ ʫʧʦʪʨʝʙʠ ʥʘ 10.000 ʟʘʧʦʩʣʝʥʠʭ ʫ ʧʨʝʨʘʹʠʚʘʯʢʦʿ ʠʥʜʫʩʪʨʠʿʠ 53 0,99 Germany 100  

21.  ʉʠʛʫʨʥʠ ʀʥʪʝʨʥʝʪ ʩʝʨʚʝʨʠ (ʥʘ ʤʠʣʠʦʥ ʩʪʘʥʦʚʥʠʢʘ) 42 8072 Denmark 277134  

22.  ʋʜʝʦ ʦʩʥʦʚʥʠʭ ʰʢʦʣʘ ʩʘ ʧʨʠʩʪʫʧʦʤ ʀʥʪʝʨʥʝʪʫ  ʥ/ʧ  23 zemlje 100 % 

23.  ʀʟʚʦʟ ʚʠʩʦʢʝ ʪʝʭʥʦʣʦʛʠʿʝ (% ʫʢʫʧʥʦʛ ʠʟʚʦʟʘ ʠʥʜʫʩʪʨʠʿʩʢʝ ʨʦʙʝ) ʥ/ʧ  Hong Kong 65,57 % 

24.  ɹʨʦʿ ʧʨʠʿʘʚʘ ʟʘ ʧʘʪʝʥʪʝ ʚʝʟʘʥʝ ʟʘ ʀʂʊ (ʥʘ ʤʠʣʠʦʥ ʩʪʘʥʦʚʥʠʢʘ) ʥ/ʧ  Sweden 145,2  

 

ʅʘ ʦʩʥʦʚʫ ʦʚʦʛ ʠʟʚʝʰʪʘʿʘ ʉʨʙʠʿʘ ʿʝ ʟʝʤˀʘ ʢʦʿʘ ʩʝ ʧʦ ʧʠʪʘˁʫ ʀʂʊ ʩʝʢʪʦʨʘ ʩʚʨʩʪʘʚʘ ʫ 

ʤʘˁʝ ʨʘʟʚʠʿʝʥʝ ʟʝʤˀʝ. ʇʦʨʘʞʘʚʘʿʫ˂ʝ ʿʝ ʜʘ ʉʨʙʠʿʘ ʟʘ ʋʢʫʧʥʫ ʧʦʪʨʦʰˁʫ ʨʘʯʫʥʘʨʩʢʦʛ 

ʩʦʬʪʚʝʨʘ  ʠʟʜʚʘʿʘ ʩʘʤʦ 0,04% ʦʜ ɹɼʇ-ʘ (ʉɸɼ ʠʟʜʚʘʿʘ 29,25 ʧʫʪʘ ʚʠʰʝ ʦʜ ʥʘʩ). ʉʪʦʧʘ 

ʧʠʩʤʝʥʦʩʪʠ ʦʜʨʘʩʣʠʭ ʿʝ ʥʘ ʚʠʩʦʢʦʤ ʥʠʚʦʫ (98,84%). ʅʘʞʘʣʦʩʪ, ʟʘ ʬʘʢʪʦʨ ʋʜʝʦ ʦʩʥʦʚʥʠʭ 

ʰʢʦʣʘ ʩʘ ʧʨʠʩʪʫʧʦʤ ʀʥʪʝʨʥʝʪʫ ʥʝ ʧʦʩʪʦʿʝ ʧʦʜʘʮʠ. 

ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʈʝʧʫʙʣʠʯʢʠ ʟʘʚʦʜ ʟʘ ʩʪʘʪʠʩʪʠʢʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʠʟʜʘʦ ʿʝ ʠʟʚʝʰʪʘʿ ʟʘ 

2019. ʛʦʜʠʥʫ ʦ ʪʨʝʥʫʪʥʦʤ ʩʪʘˁʫ ʫ ʦʙʣʘʩʪʠ ʀʂʊ ʫ ʜʦʤʘ˂ʠʥʩʪʚʠʤʘ/ʧʦʿʝʜʠʥʮʠʤʘ, ʦʜʥʦʩʥʦ 

ʫ ʧʨʝʜʫʟʝ˂ʠʤʘ. ʋ ʪʘʙʝʣʠ 2.3.2 [58] ʜʘʪ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʧʨʝʛʣʝʜ ʛʣʘʚʥʠʭ ʥʘʣʘʟʘ ʪʦʛ 

ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʛʦʜʠʥʝ 2016 ï 2019.  
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ʊʘʙʝʣʘ 2.3.2: ʋʧʦʪʨʝʙʘ ʀʂʊ ʫ ʉʨʙʠʿʠ (ʀʟʚʦʨ: [58]) 
ʇʠʪʘˁʝ 2019. 2018. 217. 2016. 
ʇʦʩʝʜʦʚʘˁʝ ʨʘʯʫʥʘʨʘ ʫ ʜʦʤʘ˂ʠʥʩʪʚʫ 73,1% 72,1% 68,1% 65,8% 
ʀʥʪʝʨʥʝʪ ʫ ʜʦʤʘ˂ʠʥʩʪʚʠʤʘ 80,1% 72,9% 68% 64,7% 
ʂʦʨʠʩʥʠʮʠ ʨʘʯʫʥʘʨʘ (ʧʦʿʝʜʠʥʮʠ)  78,3% 77,2% 73,9% 72,8% 
ʋʧʦʪʨʝʙʘ ʠʥʪʝʨʥʝʪʘ (ʧʦʿʝʜʠʥʮʠ) 80,6% 75,8% 74,4% 70,8% 
ʂʫʧʦʚʠʥʘ/ʥʘʨʫʯʠʚʘˁʝ ʨʦʙʝ ʠʣʠ ʫʩʣʫʛʘ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ ʫ ʧʨʠʚʘʪʥʝ ʩʚʨʭʝ 55,2% 54,6% 50,1% 45,4% 
ʂʦʨʠʰ˂ʝˁʝ ʨʘʯʫʥʘʨʘ ʫ ʧʦʩʣʦʚʘˁʫ (ʧʨʝʜʫʟʝ˂ʝ) 100% 99,3% 100% 99,8% 
ʀʥʪʝʨʥʝʪ ʫ ʧʨʝʜʫʟʝ˂ʠʤʘ 99,8% 99,8% 99,7% 99,8% 
ʇʨʝʜʫʟʝ˂ʝ ʧʦʩʝʜʫʿʝ ʚʝʙ ʩʘʿʪ 83,6% 82,6% 80,4% 80,8% 
ʅʘʨʫʯʠʚʘˁʝ ʧʨʦʠʟʚʦʜʘ/ʫʩʣʫʛʘ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ (ʧʨʝʜʫʟʝ˂ʝ) / 42,3% 41,9% 41,4% 
ʇʨʠʤʘˁʝ ʧʦʨʫ˅ʙʠʥʘ ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ / 27,5% 26,3% 23,8% 

ʇʦʩʪʦʿʠ ʥʝʟʥʘʪʘʥ ʥʘʧʨʝʜʘʢ, ʘʣʠ ʿʝ ʧʦʪʨʝʙʥʦ ʫʣʦʞʠʪʠ ʜʦʜʘʪʥʝ ʨʝʩʫʨʩʝ (ʤʘʪʝʨʠʿʘʣʥʝ ʠ 

ˀʫʜʩʢʝ) ʢʘʢʦ ʙʠ ʥʘʧʨʝʜʦʚʘʣʠ ʥʘ ʣʠʩʪʠ ʩʚʝʪʩʢʦʛ ʝʢʦʥʦʤʩʢʦʛ ʬʦʨʫʤʘ. ʇʦʩʪʦʿʠ ʜʦʙʨʘ 

ʦʩʥʦʚʘ ʟʘ ʧʣʘʥʠʨʘˁʝ ʜʘˀʝʛ ʨʘʟʚʦʿʘ ʀʂʊ, ʘ ʩʘʤʠʤ ʪʠʤ ʠ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʠʨʘˁʘ, ʦʜʥʦʩʥʦ 

ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ. 
 

2.3.2. ʀʊ ʠ ʧʨʦʛʨʘʤʠʨʘˁʝ ʫ ʧʨʝʜʫʥʠʚʝʨʟʠʪʝʪʩʢʦʤ ʦʙʨʘʟʦʚʘˁʫ ʫ ʉʨʙʠʿʠ 

ʈʘʟʚʠʿʘˁʝ ʀʊ ʩʝʢʪʦʨʘ ʿʝʜʘʥ ʿʝ ʦʜ ʧʨʠʦʨʠʪʝʪʘ ɺʣʘʜʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. ʉʨʙʠʿʠ ʫ ʦʚʦʤ 

ʪʨʝʥʫʪʢʫ ʥʝʜʦʩʪʘʿʝ ʦʢʦ 15000 ʀʊ ʩʪʨʫʯˁʘʢʘ. ʅʦʚʠ ʧʨʦʛʨʘʤ ʥʘʩʪʘʚʝ ʠ ʫʯʝˁʘ ʟʘ ʦʧʰʪʝ 

ʩʨʝʜˁʦʰʢʦʣʩʢʦ ʦʙʨʘʟʦʚʘˁʝ, ʦʜʥʦʩʥʦ ʛʠʤʥʘʟʠʿʝ, ʫʚʦʜʠ ʥʦʚʠ ʤʦʜʝʣ ʦʙʨʘʟʦʚʘˁʘ ʢʦʿʠ 

ʧʦʨʝʜ ʜʦʩʘʜʘʰˁʝ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʧʨʝʜʤʝʪʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʥʘʩʪʘʚʝ ʠ ʨʘʟʚʦʿʘ ʧʨʝʜʤʝʪʥʠʭ 

ʟʥʘˁʘ, ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʿʘ, ʫʚʦʜʠ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʝ ʚʝʟʝ ʢʨʦʟ ʠʟʙʦʨʥʝ 

ʧʨʦʛʨʘʤʝ, ʨʘʟʚʠʿʘ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʝ ʠ ʪʨʘʥʩʚʝʨʟʘʣʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ [60].  

ʂʨʝʠʨʘˁʝʤ ʦʜʝˀʝˁʘ ʫʯʝʥʠʢʘ ʩʘ ʧʦʩʝʙʥʠʤ ʩʧʦʩʦʙʥʦʩʪʠʤʘ ʫ ʦʙʣʘʩʪʠ ʨʘʯʫʥʘʨʩʢʠʭ ʥʘʫʢʘ 

ʠ ʠʥʬʦʨʤʘʪʠʢʝ, ʦʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤ ʉʨʙʠʿʝ ʥʘʩʪʦʿʠ ʜʘ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʪʨʝʙʝ ʪʨʞʠʰʪʘ ʨʘʜʘ 

ʠ ʜʘ ʥʘ ʪʘʿ ʥʘʯʠʥ ʧʦʙʦˀʰʘ ʢʚʘʣʠʪʝʪ ʩʪʫʜʝʥʘʪʘ ʢʦʿʠ ʩʪʫʜʠʨʘʿʫ ʠʥʬʦʨʤʘʪʠʯʢʝ ʪʝʭʥʦʣʦʛʠʿʝ 

ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʬʘʢʫʣʪʝʪʠʤʘ (ʩʨʝʜˁʦʰʢʦʣʮʠ ˂ʝ ʢʨʦʟ ʩʧʝʮʠʿʘʣʠʩʪʠʯʢʦ ʦʙʨʘʟʦʚʘˁʝ ʩʪʝ˂ʠ 

ʜʠʛʠʪʘʣʥʫ ʧʠʩʤʝʥʦʩʪ, ʧʨʦʛʨʘʤʝʨʩʢʝ ʚʝʰʪʠʥʝ...). ʄʘʪʫʨʘʥʪʠ ʪʠʭ ʦʜʝˀʝˁʘ ˂ʝ, ʦʩʠʤ 

ʧʨʦʭʦʜʥʦʩʪʠ ʥʘ ʬʘʢʫʣʪʝʪʝ ʢʦʿʠ ʰʢʦʣʫʿʫ ʀʊ ʩʪʨʫʯˁʘʢʝ, ʤʦ˂ʠ ʜʘ ʩʪʫʜʠʨʘʿʫ ʠ ʫ ʜʨʫʛʠʤ 

ʦʙʣʘʩʪʠʤʘ ʢʦʿʝ ˂ʝ ʩʝ ʜʠʛʠʪʘʣʠʟʦʚʘʪʠ (ʧʦˀʦʧʨʠʚʨʝʜʘ, ʟʜʨʘʚʩʪʚʦ, ʝʥʝʨʛʝʪʠʢʘ...) [61].  
 

2.3.2.1. ʆʩʥʦʚʥʦ ʦʙʨʘʟʦʚʘˁʝ 

ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʨʘʯʫʥʘʨʩʪʚʦ ʩʝ ʜʦ ʰʢʦʣʩʢʝ 2019/20. ʛʦʜʠʥʝ ʫ ʦʩʥʦʚʥʦʿ ʰʢʦʣʠ ʠʟʫʯʘʚʘʣʦ 

ʩʘʤʦ ʫ ʚʠʰʠʤ ʨʘʟʨʝʜʠʤʘ. ʆʜ ʰʢʦʣʩʢʝ 2020/21. ʛʦʜʠʥʝ ʫʯʝʥʠʮʠ ʧʨʚʦʛ ʨʘʟʨʝʜʘ ʩʫ ʜʦʙʠʣʠ 

ʥʦʚʠ ʦʙʘʚʝʟʘʥ ʧʨʝʜʤʝʪ Ăɼʠʛʠʪʘʣʥʠ ʩʚʝʪñ (1 ʯʘʩ ʩʝʜʤʠʯʥʦ, ʩʚʝ 4 ʛʦʜʠʥʝ), ʧʦʤʦ˂ʫ ʢʦʿʠʭ 

˂ʝ ʫʯʝʥʠʮʠ ʨʘʟʚʠʿʘʪʠ ʜʠʛʠʪʘʣʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʢʘʢʦ ʙʠ ʤʦʛʣʠ ʙʝʟʙʝʜʥʦ ʠ ʠʩʧʨʘʚʥʦ ʜʘ 

ʢʦʨʠʩʪʝ ʫʨʝʹʘʿʝ ʟʘ ʫʯʝˁʝ, ʢʦʤʫʥʠʢʘʮʠʿʫ, ʩʘʨʘʜˁʫ ʠ ʨʘʟʚʦʿ ʘʣʛʦʨʠʪʘʤʩʢʦʛ ʥʘʯʠʥʘ 

ʤʠʰˀʝˁʘ (ʇʨʦʩʚʝʪʥʠ ʛʣʘʩʥʠʢ LXIX ï ɹʨʦʿ 2, 9. ʘʧʨʠʣ 2020). 

ʋ ʚʠʰʠʤ ʨʘʟʨʝʜʠʤʘ ʧʨʝʜʤʝʪ ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʨʘʯʫʥʘʨʩʪʚʦ ʿʝ ʦʜ ʰʢʦʣʩʢʝ ʛʦʜʠʥʝ 2018/19 

ʧʦʩʪʘʦ ʦʙʘʚʝʟʘʥ. ʅʘʩʪʘʚʘ ʨʘʯʫʥʘʨʩʪʚʘ ʠ ʠʥʬʦʨʤʘʪʠʢʝ ʩʝ ʨʝʘʣʠʟʫʿʝ ʠʩʢˀʫʯʠʚʦ ʢʨʦʟ ʚʝʞʙʝ 

ʫ ʨʘʯʫʥʘʨʩʢʠʤ ʢʘʙʠʥʝʪʠʤʘ. ʋʯʝʥʠʮʠ ʢʨʦʟ ʧʨʝʜʤʝʪ ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʨʘʯʫʥʘʨʩʪʚʦ ʫʧʦʟʥʘʿʫ 

ʨʘʯʫʥʘʨʩʢʦ ʨʘʟʤʠʰˀʘˁʝ/ʚʝʰʪʠʥʝ ʢʦʿʝ ʠʟʫʯʘʚʘʿʫ ʦʜ 5. ʜʦ 8. ʨʘʟʨʝʜʘ ʩʘ ʛʦʜʠʰˁʠʤ 

ʬʦʥʜʦʤ ʦʜ: 36 ʯʘʩʦʚʘ ʫ ʧʝʪʦʤ,  h ʝʩʪʦʤ ʠ ʩʝʜʤʦʤ ʨʘʟʨʝʜʫ ʠ 34 ʯʘʩʘ ʫ ʦʩʤʦʤ ʨʘʟʨʝʜʫ. ʂʨʦʟ 

ʦʚʘʿ ʧʨʝʜʤʝʪ ʫʯʝʥʠʮʠ ʪʨʝʙʘ ʜʘ ʩʝ ʦʩʧʦʩʦʙʝ ʟʘ: ʫʧʨʘʚˀʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, ʩʠʛʫʨʥʫ 

ʢʦʤʫʥʠʢʘʮʠʿʫ ʫ ʜʠʛʠʪʘʣʥʦʤ ʦʢʨʫʞʝˁʫ, ʢʨʝʠʨʘˁʝ ʜʠʛʠʪʘʣʥʠʭ ʩʘʜʨʞʘʿʘ ʠ ʨʘʯʫʥʘʨʩʢʠʭ 

ʧʨʦʛʨʘʤʘ ï ʟʘ ʨʝʰʘʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʙʣʝʤʘ ʫ ʜʨʫʰʪʚʫ ʢʦʿʝ ʩʝ ʙʨʟʦ ʤʝˁʘ ʩʘ ʨʘʟʚʦʿʝʤ 

ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ. 

ʋ ʪʘʙʝʣʠ 2.3.3 [62] ʜʘʪ ʿʝ ʬʦʥʜ ʠ ʩʘʜʨʞʘʿ ʧʨʦʛʨʘʤʘ ʟʘ ʦʚʘʿ ʧʨʝʜʤʝʪ ʦʜ 5. ʜʦ 8. ʨʘʟʨʝʜʘ. 

¶ ʋ ʧʝʪʦʤ ʨʘʟʨʝʜʫ, ʠʟʫʯʘʚʘʿʫ˂ʠ ʦʙʣʘʩʪ ʈʘʯʫʥʘʨʩʪʚʦ, ʫʯʝʥʠʮʠ ʩʝ ʫʧʦʟʥʘʿʫ ʩʘ 
ʦʩʥʦʚʘʤʘ ʧʨʦʛʨʘʤʠʨʘˁʘ ʠ ʙʣʦʢʦʚʩʢʠʤ ʧʨʦʛʨʘʤʠʨʘˁʝʤ (Scrtach, Stencil, 

AppInventor, Alice,...), ʫ ʪʝʤʠ ʇʨʦʿʝʢʪʥʘ ʥʘʩʪʘʚʘ ʿʝʜʘʥ ʦʜ ʧʨʦʿʝʢʪʥʠʭ ʟʘʜʘʪʘʢʘ ʿʝ ʠʟ 

ʦʙʣʘʩʪʠ ʈʘʯʫʥʘʨʩʪʚʘ. 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 
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¶ ʋ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ, ʠʟʫʯʘʚʘʿʫ˂ʠ ʦʙʣʘʩʪ ʈʘʯʫʥʘʨʩʪʚʦ, ʫʯʝʥʠʮʠ ʩʝ ʫʧʦʟʥʘʿʫ ʩʘ 
ʦʩʥʦʚʘʤʘ ʨʘʜʘ ʫ ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ Python. 

¶ ʋ ʩʝʜʤʦʤ ʨʘʟʨʝʜʫ, ʠʟʫʯʘʚʘʿʫ˂ʠ ʦʙʣʘʩʪ ʈʘʯʫʥʘʨʩʪʚʦ, ʫʯʝʥʠʮʠ ʩʝ ʫʧʦʟʥʘʿʫ ʩʘ 

ʦʩʥʦʚʘʤʘ ʨʘʜʘ ʫ ʠʟʘʙʨʘʥʦʤ ʛʨʘʬʠʯʢʦʤ ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ. 

¶ ʋ ʦʩʤʦʤ ʨʘʟʨʝʜʫ, ʦʙʣʘʩʪ ʈʘʯʫʥʘʨʩʪʚʦ ʿʝ ʧʦʩʚʝ˂ʝʥʘ ʘʥʘʣʠʟʠ ʠ ʚʠʟʫʝʣʠʟʘʮʠʿʠ 

ʧʦʜʘʪʘʢʘ ʧʦʤʦ˂ʫ Python-ʘ ʫ ʦʢʨʫʞʝˁʫ ɷʫʧʠʪʝʨʘ (Jupyter). ʋ ʦʢʚʠʨʫ ʪʝʤʝ 

ɼʠʛʠʪʘʣʥʘ ʧʠʩʤʝʥʦʩʪ, ʦʙʨʘʹʫʿʝ ʩʝ ʥʘʩʪʘʚʥʘ ʿʝʜʠʥʠʮʘ ʦ ɺʝʰʪʘʯʢʦʿ ʠʥʪʝʣʠʛʝʥʮʠʿʠ.  

ʊʘʙʝʣʘ 2.3.3: ʐʢʦʣʩʢʠ ʧʨʦʛʨʘʤ ʟʘ ʀʥʬʦʨʤʘʪʠʢʫ ʠ ʨʘʯʫʥʘʨʩʪʚʦ ʦʜ 5. ʜʦ 8. ʨʘʟʨʝʜʘ  

(ʀʟʚʦʨ: [62]) 

ʈʘʟʨʝʜ ʅɸʉʊɸɺʅɸ ʊɽʄɸ/ʆɹʃɸʉʊ 

ɹʈʆɱ ʏɸʉʆɺɸ ʇʈɽʄɸ ʊʀʇʋ ʏɸʉɸ 
ʋʢʫʧʥʦ 
ʯʘʩʦʚʘ 

ʆʙʨʘʜʘ ɺʝʞʙʘ 
ʋʪʚʨʹʠʚʘˁʝ ʠ 
ʩʠʩʪʝʤʘʪʠʟʘʮʠʿʘ 

ʇɽʊʀ 

ʀʂʊ 7 2 0 9 

ɼʠʛʠʪʘʣʥʘ ʧʠʩʤʝʥʦʩʪ 5 0 0 5 

ʈʘʯʫʥʘʨʩʪʚʦ  10 6 0 16 

ʇʨʦʿʝʢʪʥʘ ʥʘʩʪʘʚʘ 0 0 6 6 

ʐɽʉʊʀ 

ʀʂʊ 7 3 0 10 

ɼʠʛʠʪʘʣʥʘ ʧʠʩʤʝʥʦʩʪ 4 0 0 4 

ʈʘʯʫʥʘʨʩʪʚʦ 10 5 0 15 

ʇʨʦʿʝʢʪʥʘ ʥʘʩʪʘʚʘ 0 0 7 7 

ʉɽɼʄʀ 

ʀʂʊ 7 3 0 10 

ɼʠʛʠʪʘʣʥʘ ʧʠʩʤʝʥʦʩʪ 4 0 0 4 

ʈʘʯʫʥʘʨʩʪʚʦ 10 5 0 15 

ʇʨʦʿʝʢʪʥʘ ʥʘʩʪʘʚʘ 0 0 7 7 

ʆʉʄʀ 

ʀʂʊ 7 3 0 10 

ɼʠʛʠʪʘʣʥʘ ʧʠʩʤʝʥʦʩʪ  2 0 0 2 

ʈʘʯʫʥʘʨʩʪʚʦ 10 2 0 12 

ʇʨʦʿʝʢʪʥʠ ʟʘʜʘʪʘʢ 0 0 6 10 

 

2.3.2.2. ʉʨʝʜˁʝ ʦʙʨʘʟʦʚʘˁʝ 

ʋ ʩʨʝʜˁʠʤ ʰʢʦʣʘʤʘ ʯʠʿʠ ʿʝ ʦʩʥʠʚʘʯ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ, ʧʦʩʪʦʿʝ ʜʚʘ ʦʙʨʘʟʦʚʥʘ ʧʨʦʬʠʣʘ 

ʥʘ ʢʦʿʠʤʘ ʩʝ ʨʘʯʫʥʘʨʩʪʚʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ (ʩʘʤʠʤ ʪʠʤ ʠ ʧʨʦʛʨʘʤʠʨʘˁʝ, 

ʦʜʥʦʩʥʦ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ) ʫʯʝ ʫ ʪʦʢʫ ʮʝʣʦʛ ʰʢʦʣʦʚʘˁʘ. ʊʦ ʩʫ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣʠ: 

¶ ʫʯʝʥʠʮʠ ʩʘ ʧʦʩʝʙʥʠʤ ʩʧʦʩʦʙʥʦʩʪʠʤʘ ʟʘ ʨʘʯʫʥʘʨʩʪʚʦ ʠ ʠʥʬʦʨʤʘʪʠʢʫ ʫ 

ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʠʤ ʀʊ ʦʜʝˀʝˁʠʤʘ ʫ ʛʠʤʥʘʟʠʿʘʤʘ (ʦʜ ʰʢʦʣʩʢʝ ʛʦʜʠʥʝ 2018/2019); 

¶ ʝʣʝʢʪʨʦʪʝʭʥʠʯʘʨ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʫ ʪʝʭʥʠʯʢʠʤ ʰʢʦʣʘʤʘ (ʦʜ ʰʢʦʣʩʢʝ 

ʛʦʜʠʥʝ 2012/2013). 

ʇʨʝʛʣʝʜ ʧʣʘʥʠʨʘʥʠʭ, ʦʜʥʦʩʥʦ ʫʧʠʩʘʥʠʭ ʫʯʝʥʠʢʘ ʫ ʛʠʤʥʘʟʠʿʘʤʘ ʩʘ ʀʊ ʦʜʝˀʝˁʠʤʘ ʟʘ 

ʰʢʦʣʩʢʝ ʛʦʜʠʥʝ 2019/2020 ʠ 2020/2021 ʜʘʪ ʿʝ ʫ ʪʘʙʝʣʠ 2.3.4 [63]: 

¶ 2019/2020 ï 53 ʜʨʞʘʚʥʝ ʛʠʤʥʘʟʠʿʝ, 60 ʦʜʝˀʝˁʘ, ʦʜ ʧʣʘʥʠʨʘʥʠʭ 1197 ʫʧʠʩʘʥʦ ʿʝ 

1002 ʫʯʝʥʠʢʘ (83,7%); 

¶ 2020/2021 ï 49 ʜʨʞʘʚʥʠʭ ʛʠʤʥʘʟʠʿʘ, 57 ʦʜʝˀʝˁʘ, ʦʜ ʧʣʘʥʠʨʘʥʠʭ 1140 ʫʧʠʩʘʥʦ ʿʝ 

990 ʫʯʝʥʠʢʘ (86,8%).  

ʇʨʝʛʣʝʜ ʧʣʘʥʠʨʘʥʠʭ, ʦʜʥʦʩʥʦ ʫʧʠʩʘʥʠʭ ʫʯʝʥʠʢʘ ʫ ʩʨʝʜˁʠʤ ʰʢʦʣʘʤʘ ʥʘ 

ʯʝʪʚʦʨʦʛʦʜʠʰˁʠ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʝʣʝʢʪʨʦʪʝʭʥʠʯʘʨ ʀʊ, ʟʘ ʰʢʦʣʩʢʝ ʛʦʜʠʥʝ 2019/2020 

ʠ 2020/2021, ʜʘʪ ʿʝ ʫ ʪʘʙʝʣʠ 2.3.5 [63]: 

¶ 2019/2020 ï 42 ʜʨʞʘʚʥʝ ʪʝʭʥʠʯʢʝ ʰʢʦʣʝ, 49 ʦʜʝˀʝˁʘ, ʦʜ ʧʣʘʥʠʨʘʥʠʭ 1457 

ʫʧʠʩʘʥʦ ʿʝ 1409 ʫʯʝʥʠʢʘ (96,7%); 

¶ 2020/2021 ï 42 ʜʨʞʘʚʥʝ ʪʝʭʥʠʯʢʝ ʰʢʦʣʝ, 49 ʦʜʝˀʝˁʘ, ʦʜ ʧʣʘʥʠʨʘʥʠʭ 1443 

ʫʧʠʩʘʥʦ ʿʝ 1397 ʫʯʝʥʠʢʘ (96,8%).  
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ʊʘʙʝʣʘ 2.3.4: ʉʧʠʩʘʢ ʛʠʤʥʘʟʠʿʘ ʢʦʿʝ ʰʢʦʣʫʿʫ ʀʊ ʩʪʨʫʯˁʘʢʝ (ʀʟʚʦʨ: [63]) 

ɻʠʤʥʘʟʠʿʝ ʩʘ ʀʊ ʦʜʝˀʝˁʠʤʘ 2020/2021 2019/2020 

ʅʘʟʠʚ ɻʨʘʜ 
ʇʣʘʥʠ-

ʨʘʥʦ 

ʋʧʠʩʘ-

ʥʦ 

ʇʣʘʥʠ-

ʨʘʥʦ 

ʋʧʠʩʘ-

ʥʦ 

1. ɺʘˀʝʚʩʢʘ ʛʠʤʥʘʟʠʿʘ ɺʘˀʝʚʦ 20 20 20 19 

2. ɻʠʤʥʘʟʠʿʘ Ăʇʘʪʨʠʿʘʨʭ ʇʘʚʣʝñ ʈʘʢʦʚʠʮʘ-ɹʝʦʛʨʘʜ 40 38 40 40 

3. ɻʠʤʥʘʟʠʿʘ Ăʉʚʝʪʦʟʘʨ ʄʘʨʢʦʚʠ˂ñ ʉʫʙʦʪʠʮʘ 20 15 20 20 

4. ɻʠʤʥʘʟʠʿʘ Ă ɱʦʚʘʥ ɱʦʚʘʥʦʚʠ˂ ɿʤʘʿñ ʅʦʚʠ ʉʘʜ 60 60 60 60 

5. ɻʠʤʥʘʟʠʿʘ Ă9. ʤʘʿñ ʅʠ h 20 20 20 16 

6. ɻʠʤʥʘʟʠʿʘ Ăɹʦˀʘʠñ,(ʤʘʹʘʨʩʢʠ) ʉʝʥʪʘ  20 20 20 20 

7. ɻʠʤʥʘʟʠʿʘ Ăɹʦʨʘ ʉʪʘʥʢʦʚʠ˂ñ ɺʨʘˁʝ 20 20 20 20 

8. ɻʠʤʥʘʟʠʿʘ Ăɹʦʨʘ ʉʪʘʥʢʦʚʠ˂ñ ʅʠ h 40 40 40 40 

9. ɻʠʤʥʘʟʠʿʘ Ăɺʝˀʢʦ ʇʝʪʨʦʚʠ˂ñ ʉʦʤʙʦʨ 20 20 20 20 

10. ɻʠʤʥʘʟʠʿʘ Ăɺʫʢ ʂʘʨʘ˅ʠ˂ñ ʃʦʟʥʠʮʘ 20 20 20 14 

11. ɻʠʤʥʘʟʠʿʘ Ăʄʠʣʦʰ ʉʘʚʢʦʚʠ˂ñ ɸʨʘʥʹʝʣʦʚʘʮ 20 18 20 20 

12. ɻʠʤʥʘʟʠʿʘ Ăʉʚʝʪʠ ʉʘʚʘñ  ɹʝʦʛʨʘʜ 20 20 20 20 

13. ɻʠʤʥʘʟʠʿʘ Ăʉʚʝʪʠ ʉʘʚʘñ ʇʦʞʝʛʘ 40 32 20 20 

14. ɻʠʤʥʘʟʠʿʘ Ăʉʚʝʪʦʟʘʨ ʄʘʨʢʦʚʠ˂ñ ɱʘʛʦʜʠʥʘ 20 2 20 13 

15. ɻʠʤʥʘʟʠʿʘ Ăʋʨʦʰ ʇʨʝʜʠ˂ñ  ʇʘʥʯʝʚʦ 20 20 20 20 

16. ɻʠʤʥʘʟʠʿʘ ʇʠʨʦʪ ʇʠʨʦʪ 20 18 20 13 

17. ɻʠʤʥʘʟʠʿʘ ɿʘʿʝʯʘʨ 20 19 20 19 

18. ɻʠʤʥʘʟʠʿʘ ʀʚʘˁʠʮʘ 20 20 20 18 

19. ɻʠʤʥʘʟʠʿʘ  ʂʦʩʦʚʩʢʘ ʄʠʪʨʦʚʠʮʘ 20 15 20 11 

20. ɻʠʤʥʘʟʠʿʘ  ʂʨʘˀʝʚʦ 20 20 20 20 

21. ɻʠʤʥʘʟʠʿʘ ʂʨʫʰʝʚʘʮ 20 20 20 20 

22. ɻʠʤʥʘʟʠʿʘ ʃʝʩʢʦʚʘʮ 20 20 20 20 

23. ɻʠʤʥʘʟʠʿʘ ʄʣʘʜʝʥʦʚʘʮ-ɹʝʦʛʨʘʜ 20 19 20 20 

24. ɻʠʤʥʘʟʠʿʘ ʅʦʚʠ ʇʘʟʘʨ 20 20 20 20 

25. ɻʠʤʥʘʟʠʿʘ ʇʘʨʘ˂ʠʥ 20 11 20 9 

26. ɻʠʤʥʘʟʠʿʘ ʇʨʦʢʫʧˀʝ 20 20 20 20 

27. ɻʠʤʥʘʟʠʿʘ  ʈʘʰʢʘ 20 17 20 18 

28. ɻʠʤʥʘʟʠʿʘ ʉʤʝʜʝʨʝʚʦ 20 20 20 20 

29. ɻʠʤʥʘʟʠʿʘ  ɴʫʧʨʠʿʘ 20 13 20 19 

30. ɻʠʤʥʘʟʠʿʘ ʏʘʯʘʢ 20 8 20 20 

31. ɼʝʚʝʪʘ ʛʠʤʥʘʟʠʿʘ Ăʄʠʭʘʠʣʦ ʇʝʪʨʦʚʠ˂ ɸʣʘʩñ ɹʝʦʛʨʘʜ 20 20 20 20 

32. ɼʨʫʛʘ ʢʨʘʛʫʿʝʚʘʯʢʘ ʛʠʤʥʘʟʠʿʘ ʂʨʘʛʫʿʝʚʘʮ 20 8 19 13 

33. ɿʝʤʫʥʩʢʘ ʛʠʤʥʘʟʠʿʘ  ɿʝʤʫʥ-ɹʝʦʛʨʘʜ 20 20 20 20 

34. ɿʨʝˁʘʥʠʥʩʢʘ ʛʠʤʥʘʟʠʿʘ  ɿʨʝˁʘʥʠʥ 20 18 20 20 

35. ʄʠʪʨʦʚʘʯʢʘ ʛʠʤʥʘʟʠʿʘ  ʉʨʝʤʩʢʘ ʄʠʪʨʦʚʠʮʘ 20 9 20 20 

36. ʆʩʤʘ ʙʝʦʛʨʘʜʩʢʘ ʛʠʤʥʘʟʠʿʘ  ɹʝʦʛʨʘʜ 40 27 39 39 

37. ʇʘʣʘʥʘʯʢʘ ʛʠʤʥʘʟʠʿʘ ʉʤʝʜʝʨʝʚʩʢʘ ʇʘʣʘʥʢʘ 20 17 20 16 

38. ʇʨʚʘ ʙʝʦʛʨʘʜʩʢʘ ʛʠʤʥʘʟʠʿʘ ɹʝʦʛʨʘʜ 20 20 40 40 

39. ʇʨʚʘ ʢʨʘʛʫʿʝʚʘʯʢʘ ʛʠʤʥʘʟʠʿʘ  ʂʨʘʛʫʿʝʚʘʮ 60 53 39 39 

40. ʇʨʠʿʝʧʦˀʩʢʘ ʛʠʤʥʘʟʠʿʘ ʇʨʠʿʝʧʦˀʝ 20 13 20 20 

41. ʉʨʝʜˁʘ ʰʢʦʣʘ ʄʣʘʜʦʩʪ ʇʝʪʨʦʚʘʮ ʥʘ ʄʣʘʚʠ 20 11 20 2 

42. ʉʨʝʜˁʘ ʰʢʦʣʘ ɹʨʫʩ 20 13 20 10 

43. ʊʨʝ˂ʘ ʙʝʦʛʨʘʜʩʢʘ ʛʠʤʥʘʟʠʿʘ  ɺʨʘʯʘʨ-ɹʝʦʛʨʘʜ 20 20 20 20 

44. ʋʞʠʯʢʘ ʛʠʤʥʘʟʠʿʘ ʋʞʠʮʝ 20 16 20 20 

45. ʐʘʙʘʯʢʘ ʛʠʤʥʘʟʠʿʘ ʐʘʙʘʮ 20 20 20 20 

46. ʐʝʩʪʘ ʙʝʦʛʨʘʜʩʢʘ ʛʠʤʥʘʟʠʿʘ ɿʚʝʟʜʘʨʘ-ɹʝʦʛʨʘʜ 20 20 20 20 

47. ɻʠʤʥʘʟʠʿʘ Ăɺʫʢ ʂʘʨʘ˅ʠ˂ñ ʊʨʩʪʝʥʠʢ 20 20 0 0 

48. ɻʠʤʥʘʟʠʿʘ  ʇʦʞʘʨʝʚʘʮ 20 20 0 0 

49. ɼʚʘʥʘʝʩʪʘ ʙʝʦʛʨʘʜʩʢʘ ʛʠʤʥʘʟʠʿʘ  ɹʝʦʛʨʘʜ 20 20 0 0 

50. ɸʣʝʢʩʠʥʘʯʢʘ ʛʠʤʥʘʟʠʿʘ ɸʣʝʢʩʠʥʘʮ 0 0 20 2 

51. ɻʠʤʥʘʟʠʿʘ Ăɼʫʰʘʥ ɺʘʩʠˀʝʚñ ʂʠʢʠʥʜʘ 0 0 20 5 

52. ɻʠʤʥʘʟʠʿʘ Ăɱʘʥ ʂʦʣʘʨñ ʩʘ ʜʦʤʦʤ ʫʯʝʥʠʢʘ, (ʩʣʦʚʘʯʢʠ) ɹʘʯʢʠ ʇʝʪʨʦʚʘʮ 0 0 20 0 

53. ɻʠʤʥʘʟʠʿʘ Ăʉʪʝʚʘʥ ʇʫʟʠ˂ñ ʈʫʤʘ 0 0 20 5 

54. ɻʠʤʥʘʟʠʿʘ ʠ ʝʢʦʥʦʤʩʢʘ ʰʢʦʣʘ Ăɹʨʘʥʢʦ ʈʘʜʠʯʝʚʠ˂ñ ʂʦʚʠʥ 0 0 20 6 

55. ʅʝʛʦʪʠʥʩʢʘ ʛʠʤʥʘʟʠʿʘ  ʅʝʛʦʪʠʥ 0 0 20 11 

56. ʉʨʝʜˁʘ ʰʢʦʣʘ Ăʃʫʢʠʿʘʥ ʄʫʰʠʮʢʠñ ʊʝʤʝʨʠʥ 0 0 20 5 

 1140 990 1197 1002 
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ʊʘʙʝʣʘ 2.3.5: ʉʧʠʩʘʢ ʩʨʝʜˁʠʭ ʩʪʨʫʯʥʠʭ ʰʢʦʣʘ ʢʦʿʝ ʰʢʦʣʫʿʫ ʀʊ ʩʪʨʫʯˁʘʢʝ (ʀʟʚʦʨ: [63]) 

ʉʨʝʜˁʝ ʩʪʨʫʯʥʝ ʰʢʦʣʝ ʩʘ ʧʨʦʬʠʣʦʤ ɽʣʝʢʪʨʦʪʝʭʥʠʯʘʨ ʀʊ 2020/2021 2019/2020 

ʅʘʟʠʚ ɻʨʘʜ 
ʇʣʘʥʠ-

ʨʘʥʦ 

ʋʧʠʩʘ-

ʥʦ 

ʇʣʘʥʠ-

ʨʘʥʦ 

ʋʧʠʩʘ-

ʥʦ 

1. ɻʠʤʥʘʟʠʿʘ Ăʄʠʭʘʿʣʦ ʇʫʧʠʥñ  ʂʦʚʘʯʠʮʘ 30 21 30 30 

2. Eʣeʢʪʨo-ʩaoʙʨa˂ajʥa ʪeʭʥʠʯʢa ʰʢoʣa Ăʅʠʢoʣa Teʩʣañ  ʂʨaˀeʚo 30 30 30 30 

3. Eʣeʢʪʨoʪeʭʥʠʯʢa ʠ ʛʨaʹeʚʠʥʩʢa ʰʢoʣa Ăʅʠʢoʣa Teʩʣañ  ɿʨeˁaʥʠʥ 30 30 30 30 

4. Eʣeʢʪʨoʪeʭʥʠʯʢa ʠ ʛʨaʹeʚʠʥʩʢa ʰʢoʣa Ăʅʠʢoʣa Teʩʣañ, 

(ʤʘʹʘʨʩʢʠ) 
ɿʨeˁaʥʠʥ 30 19 30 19 

5. Eʣeʢʪʨoʪeʭʥʠʯʢa ʠ ʛʨaʹeʚʠʥʩʢa ʰʢoʣa Ăʅʠʢoʣa Teʩʣañ  ɱʘʛʦʜʠʥʘ 30 30 30 30 

6. Eʣeʢʪʨoʪeʭʥʠʯʢa ʰʢoʣa ĂMʠʭajʣo ʇʫʧʠʥñ  ʅoʚʠ ʉaʜ 59 59 57 57 

7. Eʣeʢʪʨoʪeʭʥʠʯʢa ʰʢoʣa Ăɿeʤʫʥñ  ɿeʤʫʥ 56 56 60 60 

8. ɽʣʝʢʪʨʦʪʝʭʥʠʯʢʘ ʰʢʦʣʘ Ăʄʠʿʘ ʉʪʘʥʠʤʠʨʦʚʠ˂ñ  ʅʠ h 54 54 57 57 

9. Eʣeʢʪʨoʪeʭʥʠʯʢa ʰʢoʣa Ăʅʠʢoʣa Teʩʣañ  ɹeoʛʨaʜ 59 59 57 57 

10. Eʣeʢʪʨoʪeʭʥʠʯʢa ʰʢoʣa Ăʅʠʢoʣa Teʩʣañ  ʅʠ h 60 60 60 60 

11. Eʣeʢʪʨoʪeʭʥʠʯʢa ʰʢoʣa Ăʅʠʢoʣa Teʩʣañ  ʇaʥʯeʚo 30 30 30 30 

12. Eʣeʢʪʨoʪeʭʥʠʯʢa ʰʢoʣa Ăʈaʜe ʂoʥʯaʨñ  ɹeoʛʨaʜ 59 59 57 57 

13. ʄʘʰʠʥʩʢʦ-ʝʣʝʢʪʨʦʪʝʭʥʠʯʢʘ ʰʢʦʣʘ Ăɻʦʰʘñ  ʉʤʝʜʝʨʝʚʩʢʘ ʇʘʣʘʥʢʘ 30 30 30 30 

14. ʄʘʰʠʥʩʢʦ-ʝʣʝʢʪʨʦʪʝʭʥʠʯʢʘ ʰʢʦʣʘ  ʇʨʠʙʦʿ 30 30 30 30 

15. ʇʨʚa ʪeʭʥʠʯʢa ʰʢoʣa  ʂʨaʛʫjeʚaʮ 29 29 30 30 

16. Teʭʥʠʯʢa ʰʢoʣa Ăʈaʜe Meʪaʣaʮñ  ʃeʩʢoʚaʮ 30 30 30 30 

17. Teʭʥʠʯʢa ʰʢoʣa Ă9. Majñ  ɹaʯʢa ʇaʣaʥʢa 30 30 30 30 

18. Teʭʥʠʯʢa ʰʢoʣa ĂMʠʣeʪa ʅʠʢoʣʠ˂ñ  Aʨaʥʹeʣoʚaʮ 30 30 30 30 

19. Teʭʥʠʯʢa ʰʢoʣa ʀʚaʥ ʉaʨʠʮ  ʉʫʙoʪʠʮa 30 30 30 30 

20. Teʭʥʠʯʢa ʰʢoʣa ʀʚaʥ ʉaʨʠʮ, (ʤʘʹʘʨʩʢʠ)  ʉʫʙoʪʠʮa 28 28 30 30 

21. ʊʝʭʥʠʯʢʘ ʰʢʦʣʘ Ăʄʠʭʘʿʣʦ ʇʫʧʠʥñ  ʀʥʹʠʿʘ 30 30 30 30 

22. ʊʝʭʥʠʯʢʘ ʰʢʦʣʘ Ăʇʨʦʪʘ ʉʪʝʚʘʥ ɼʠʤʠʪʨʠʿʝʚʠ˂ñ  ɸʣʝʢʩʠʥʘʮ 30 30 30 30 

23. ʊʝʭʥʠʯʢʘ ʰʢʦʣʘ  ɺʘˀʝʚʦ 27 27 30 31 

24. ʊʝʭʥʠʯʢʘ ʰʢʦʣʘ  ʋʙ 30 30 30 30 

25. Teʭʥʠʯʢa ʰʢoʣa  ɹeʯej 30 30 30 30 

26. Teʭʥʠʯʢa ʰʢoʣa  ɿajeʯaʨ 30 30 30 27 

27. Teʭʥʠʯʢa ʰʢoʣa  ʂʠʢʠʥʜa 30 30 30 30 

28. Teʭʥʠʯʢa ʰʢoʣa  ʄʣʘʜʝʥʦʚʘʮ 29 29 30 30 

29. Teʭʥʠʯʢa ʰʢoʣa  ʅeʛoʪʠʥ 30 30 30 25 

30. Teʭʥʠʯʢa ʰʢoʣa  ʅʦʚʠ ʇʘʟʘʨ 30 27 30 30 

31. Teʭʥʠʯʢa ʰʢoʣa  ʇʠʨoʪ 30 30 30 30 

32. Teʭʥʠʯʢa ʰʢoʣa, (ʘʣʙʘʥʩʢʠ)  ʇʨʝʰʝʚʦ 30 14 30 30 

33. Teʭʥʠʯʢa ʰʢoʣa  ʉʤeʜeʨeʚo 30 30 30 30 

34. Teʭʥʠʯʢa ʰʢoʣa  ʋʞʠʮe 27 27 30 29 

35. Teʭʥʠʯʢa ʰʢoʣa  ʏaʯaʢ 60 60 59 59 

36. ʉʨeʜˁa ʪeʭʥʠʯʢa ʰʢoʣa ĂMʠʭajʣo ʇʫʧʠʥñ  ʂʫʣa 30 30 30 30 

37. ʉʨeʜˁa ʪeʭʥʠʯʢa ʰʢoʣa  ʉʦʤʙʦʨ 30 30 30 30 

38. ʉʨeʜˁa ʰʢoʣa Ăɫʫʨa Jaʢʰʠ˂ñ  ʈaʯa 30 30 30 30 

39. ʉʨʝʜˁʘ ʰʢʦʣʘ Ăʅʠʢʝʪʘ ʈʝʤʝʟʠʿʘʥʩʢʠñ ʩʘ ʜʦʤʦʤ ʫʯʝʥʠʢʘ  ɹʝʣʘ ʇʘʣʘʥʢʘ 30 23 30 18 

40. Teʭʥʠʯʢa ʰʢoʣa  ʄʘʿʜʘʥʧʝʢ 30 29 30  13 

41. Eʣeʢʪʨoʪeʭʥʠʯʢa ʰʢoʣa Ăʉʪʘʨʠ ɻʨʘʜñ  ɹeoʛʨaʜ 26 27 0 0 

42. ʊʝʭʥʠʯʢʘ-ʧʦˀʦʧʨʠʚʨʝʜʥʘ ʰʢʦʣʘ  ʉʿʝʥʠʮʘ 30 30 0 0 

43. ʐʢoʣʩʢʠ ʮeʥʪaʨ Ăʅʠʢoʣa Teʩʣañ  ɺʨʰaʮ 0 0 30 30 

44. ʊʝʭʥʠʯʢʘ ʰʢʦʣʘ  ʐʘʙʘʮ 0 0 30 30 

 1443 1397 1457 1409 

 

ʆʩʠʤ ʜʨʞʘʚʥʠʭ ʰʢʦʣʘ ʫ ʢʦʿʠʤʘ ʩʝ ʰʢʦʣʫʿʝ ʩʨʝʜˁʦʰʢʦʣʩʢʠ ʀʊ ʢʘʜʘʨ, ʦʪʚʦʨʝʥʝ ʩʫ ʠ 

ʧʨʠʚʘʪʥʝ ʩʨʝʜˁʝ ʰʢʦʣʝ, ʢʘʦ ʰʪʦ ʩʫ: 

¶ ʈʘʯʫʥʘʨʩʢʘ ʛʠʤʥʘʟʠʿʘ ʫ ɹʝʦʛʨʘʜʫ, ʰʢʦʣʫʿʝ ʫʯʝʥʠʢʝ ʧʦ ʧʨʦʛʨʘʤʫ ʥʘʩʪʘʚʝ ʠ ʫʯʝˁʘ ʠʟ 

2018. ʛʦʜʠʥʝ ʟʘ ʥʘʜʘʨʝʥʝ ʫʯʝʥʠʢʝ ʫ ʨʘʯʫʥʘʨʩʢʦʿ ʛʠʤʥʘʟʠʿʠ; 

¶ ʈʘʯʫʥʘʨʩʢʘ ʛʠʤʥʘʟʠʿʘ ĂSMARTñ ʅʦʚʠ ʉʘʜ, ʰʢʦʣʫʿʝ ʫʯʝʥʠʢʝ ʧʦ ʧʨʦʛʨʘʤʫ ʥʘʩʪʘʚʝ ʠ 

ʫʯʝˁʘ ʠʟ 2004. ʛʦʜʠʥʝ ʟʘ ʥʘʜʘʨʝʥʝ ʫʯʝʥʠʢʝ ʫ ʨʘʯʫʥʘʨʩʢʦʿ ʛʠʤʥʘʟʠʿʠ; 

¶ ʉʨʝʜˁʘ ʰʢʦʣʘ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ (IHTS) ʫ ɹʝʦʛʨʘʜʫ, ʰʢʦʣʫʿʝ ʦʙʨʘʟʦʚʥʠ 

ʧʨʦʬʠʣ ʝʣʝʢʪʨʦʪʝʭʥʠʯʘʨ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ. 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
35 

ʋ ʪʘʙʝʣʠ 2.3.6 [64] ʜʘʪ ʿʝ ʧʨʝʛʣʝʜ ʠʥʬʦʨʤʘʪʠʯʢʠʭ ʧʨʝʜʤʝʪʘ ʫ ʦʜʝˀʝˁʠʤʘ ʛʠʤʥʘʟʠʿʘ ʟʘ 

ʫʯʝʥʠʢʝ ʩʘ ʧʦʩʝʙʥʠʤ ʩʧʦʩʦʙʥʦʩʪʠʤʘ ʟʘ ʨʘʯʫʥʘʨʩʪʚʦ ʠ ʠʥʬʦʨʤʘʪʠʢʫ (ʀʊ ʦʜʝˀʝˁʘ), ʩʘ 

ʙʨʦʿʝʤ ʯʘʩʦʚʘ ʚʝʞʙʠ ʠ ʙʣʦʢʦʚʩʢʝ ʥʘʩʪʘʚʝ, ʢʘʦ ʠ ʢʨʘʪʢʠʤ ʩʘʜʨʞʘʿʝʤ ʧʨʦʛʨʘʤʘ ʟʘ ʪʝ 

ʧʨʝʜʤʝʪʝ (ʧʦ ʛʦʜʠʥʘʤʘ). ʋ ʪʦʢʫ ʩʚʦʛ ʰʢʦʣʦʚʘˁʘ ʫʯʝʥʠʮʠ ʦʚʠʭ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʠʭ ʀʊ 

ʦʜʝˀʝˁʘ ʠʤʘʿʫ ʪʨʠʥʘʝʩʪ (13) ʀʊ ʧʨʝʜʤʝʪʘ (ʫ ʧʨʚʦʤ ʨʘʟʨʝʜʫ 3 ʧʨʝʜʤʝʪʘ, ʜʨʫʛʦʤ ï 3, 

ʪʨʝ˂ʝʤ ï 4, ʯʝʪʚʨʪʦʤ ï 3). 

 

ʊʘʙʝʣʘ 2.3.6: ʀʊ ʧʨʝʜʤʝʪʠ ʫ ʀʊ ʦʜʝˀʝˁʠʤʘ ʛʠʤʥʘʟʠʿʘ (ʀʟʚʦʨ: [64] ) 

ʈ.ɹ. ʇʨʝʜʤʝʪ ʈʘʟʨʝʜ 

ɹʨʦʿ ʯʘʩʦʚʘ ʛʦʜʠʰˁʝ 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ (ʙʨʦʿ ʯʘʩʦʚʘ) 
ɺʝʞʙʝ 

ɹʣʦʢʦʚʩʢʘ 

ʥʘʩʪʘʚʘ 

1. 

ʇʨʠʤʝʥʘ 

ʨʘʯʫʥʘʨʘ 

ʧʨʚʠ 108  

ʆʩʥʦʚʠ ʠʥʬʦʨʤʘʪʠʢʝ (12), ɸʨʭʠʪʝʢʪʫʨʘ ʨʘʯʫʥʘʨʩʢʦʛ ʩʠʩʪʝʤʘ (4), 

ʇʨʦʛʨʘʤʩʢʘ ʧʦʜʨʰʢʘ ʨʘʯʫʥʘʨʘ (14), ʆʩʥʦʚʝ ʨʘʜʘ ʫ ʦʧʝʨʘʪʠʚʥʦʤ 

ʩʠʩʪʝʤʫ ʩʘ ʛʨʘʬʠʯʢʠʤ ʠʥʪʝʨʬʝʿʩʦʤ (14), ʆʙʨʘʜʘ ʪʝʢʩʪʘ ʫʟ ʧʦʤʦ˂ 

ʨʘʯʫʥʘʨʘ (18), ʉʣʘʿʜ-ʧʨʝʟʝʥʪʘʮʠʿʝ (16), ʈʘʜ ʩʘ ʪʘʙʝʣʘʤʘ (18), 

ʀʥʪʝʨʥʝʪ ʠ ʝʣʝʢʪʨʦʥʩʢʘ ʢʦʤʫʥʠʢʘʮʠʿʘ (12) 

2. ʜʨʫʛʠ 72  
ʈʘʯʫʥʘʨʩʢʘ ʛʨʘʬʠʢʘ (28), ʄʫʣʪʠʤʝʜʠʿʘ (18), ʇʨʝʟʝʥʪʘʮʠʿʝ ʥʘ 

ʠʥʪʝʨʥʝʪʫ (18), ʈʘʯʫʥʘʨʩʪʚʦ ʠ ʜʨʫʰʪʚʦ (18) 

3. ʪʨʝ˂ʠ 70  
ʇʨʠʤʝʥʘ ʨʘʯʫʥʘʨʘ ʫ ʤʘʪʝʤʘʪʠʮʠ (34), ʇʨʠʤʝʥʘ ʨʘʯʫʥʘʨʘ ʫ ʨʘʟʥʠʤ 

ʦʙʣʘʩʪʠʤʘ (12), ʈʘʯʫʥʘʨʩʢʘ ʛʨʘʬʠʢʘ ï ʥʘʧʨʝʜʥʠʿʠ ʢʫʨʩ (24) 

4. 

ʇʨʦʛʨʘʤʠ-

ʨʘˁʝ 

 

ʧʨʚʠ 108 30 

ʇʦʿʘʤ ʠ ʧʨʠʤʝʨʠ ʘʣʛʦʨʠʪʘʤʘ (20), ʆʩʥʦʚʥʠ ʢʦʥʮʝʧʪʠ ʧʨʦʛʨʘʤʩʢʠʭ 

ʿʝʟʠʢʘ ʠ ʦʢʨʫʞʝˁʘ ʟʘ ʨʘʟʚʦʿ ʧʨʦʛʨʘʤʘ (10), ʆʩʥʦʚʥʠ ʘʣʛʦʨʠʪʤʠ 

ʣʠʥʠʿʩʢʝ ʠ ʨʘʟʛʨʘʥʘʪʝ ʩʪʨʫʢʪʫʨʝ (20), ʆʩʥʦʚʥʠ ʘʣʛʦʨʠʪʤʠ 

ʮʠʢʣʠʯʢʝ ʩʪʨʫʢʪʫʨʝ (30), ɼʝʪʘˀʥʠ ʧʨʝʛʣʝʜ ʦʩʥʦʚʥʠʭ ʪʠʧʦʚʘ 

ʧʦʜʘʪʘʢʘ (ʧʨʦʤʝʥˀʠʚʠʭ, ʢʦʥʩʪʘʥʪʠ, ʦʧʝʨʘʪʦʨʘ ʠ ʠʟʨʘʟʘ) (8), 

ʅʠʟʦʚʠ, ʥʠʩʢʝ ʠ ʦʩʥʦʚʥʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʨʘʜ ʩʘ ˁʠʤʘ (20) 

5. ʜʨʫʛʠ 108 30 

ɺʠʰʝʜʠʤʝʥʟʠʦʥʠ ʥʠʟʦʚʠ, ʤʘʪʨʠʮʝ ʠ ʦʩʥʦʚʥʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʨʘʜ ʩʘ 

ˁʠʤʘ (12), ʂʦʨʠʩʥʠʯʢʠ ʜʝʬʠʥʠʩʘʥʠ ʪʠʧʦʚʠ (6), ʋʣʘʟ ʠ ʠʟʣʘʟ 

ʧʨʦʛʨʘʤʘ (8), ɸʥʘʣʠʟʘ ʘʣʛʦʨʠʪʘʤʘ (6), ʆʧʰʪʝ ʪʝʭʥʠʢʝ ʢʦʥʩʪʨʫʢʮʠʿʝ 

ʘʣʛʦʨʠʪʘʤʘ (38), ɼʠʥʘʤʠʯʢʝ ʩʪʨʫʢʪʫʨʝ ʧʦʜʘʪʘʢʘ ʠ ʘʧʩʪʨʘʢʪʥʠ 

ʪʠʧʦʚʠ ʧʦʜʘʪʘʢʘ (38) 

6. ʪʨʝ˂ʠ 70 30 

ɻʨʘʬʦʚʠ ʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʨʘʜ ʩʘ ʛʨʘʬʦʚʠʤʘ (20), ɸʣʛʦʨʠʪʤʠ ʪʝʢʩʪʘ 

(10), ɻʝʦʤʝʪʨʠʿʩʢʠ ʘʣʛʦʨʠʪʤʠ (10), ɸʣʛʦʨʠʪʤʠ ʪʝʦʨʠʿʝ ʙʨʦʿʝʚʘ (10), 

ɸʣʛʦʨʠʪʤʠ ʥʘʜ ʙʠʪʦʚʠʤʘ (4), ʇʨʝʛʣʝʜ ʦʜʘʙʨʘʥʠʭ ʩʪʨʫʢʪʫʨʘ 

ʧʦʜʘʪʘʢʘ ʠ ʘʣʛʦʨʠʪʘʤʘ (16) 

7. 
ʈʘʯʫʥʘʨʩʢʠ 

ʩʠʩʪʝʤʠ 
ʧʨʚʠ 72  

ʋʚʦʜ ʫ ʨʘʯʫʥʘʨʩʢʝ ʩʠʩʪʝʤʝ (12), ɼʠʛʠʪʘʣʥʠ ʟʘʧʠʩ ʧʦʜʘʪʘʢʘ (16), 

ʃʦʛʠʯʢʝ ʦʩʥʦʚʝ ʦʙʨʘʜʝ ʧʦʜʘʪʘʢʘ (14), ʆʩʥʦʚʠ ʘʨʭʠʪʝʢʪʫʨʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʨʘʯʫʥʘʨʘ (14), ɸʩʝʤʙʣʝʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ (14) 

8. 

ʆʧʝʨʘʪʠʚʥʠ 

ʩʠʩʪʝʤʠ ʠ 

ʨʘʯʫʥʘʨʩʢʝ 

ʤʨʝʞʝ 

ʜʨʫʛʠ 72  

ʋʚʦʜ ʫ ʦʧʝʨʘʪʠʚʥʝ ʩʠʩʪʝʤʝ (8), ʇʨʦʮʝʩʠ (6), ʂʦʥʢʫʨʝʥʪʥʦʩʪ ʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʿʘ ʧʨʦʮʝʩʘ (10), ɿʘʛʣʘʚˀʠʚʘˁʝ (6), ʋʧʨʘʚˀʘˁʝ 

ʤʝʤʦʨʠʿʦʤ (12), ʉʠʩʪʝʤ ʜʘʪʦʪʝʢʘ (8), ʋʧʨʘʚˀʘˁʝ ʫʣʘʟʥʦ-ʠʟʣʘʟʥʠʤ 

ʫʨʝʹʘʿʠʤʘ (10), ʈʘʯʫʥʘʨʩʢʝ ʤʨʝʞʝ (12) 

9. 

ʆʙʿʝʢʪʥʦ 

ʦʨʠʿʝʥʪʠʩʘʥʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ 

ʪʨʝ˂ʠ 105 30 

ʅʘʩʪʘʥʘʢ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ 

(9), ʆʩʥʦʚʥʠ ʧʦʿʤʦʚʠ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ (24), 

ɺʝʟʝ ʠʟʤʝʹʫ ʢʣʘʩʘ ʠ ʧʦʣʠʤʦʨʬʠʟʘʤ (30), ʀʟʨʘʜʘ ʧʨʦʿʝʢʪʥʦʛ ʟʘʜʘʪʢʘ 

(42) 

10. 

ɹʘʟʝ ʧʦʜʘʪʘʢʘ 

ʪʨʝ˂ʠ 70  
ʇʨʦʿʝʢʪʦʚʘˁʝ ʙʘʟʘ ʧʦʜʘʪʘʢʘ, (24) ʈʝʣʘʮʠʦʥʝ ʙʘʟʝ ʧʦʜʘʪʘʢʘ (14), 

ʋʧʠʪʥʠ ʿʝʟʠʢ SQL (32) 

11. ʯʝʪʚʨʪʠ 62 30 
ʇʨʦʛʨʘʤʠʨʘˁʝ ʠ ʙʘʟʝ ʧʦʜʘʪʘʢʘ (46), ɼʨʫʛʝ ʘʢʪʫʝʣʥʝ ʪʝʭʥʦʣʦʛʠʿʝ 

(16) 

12. 
ʇʨʦʛʨʘʤʩʢʝ 

ʧʘʨʘʜʠʛʤʝ 
ʯʝʪʚʨʪʠ 62  

ʋʚʦʜ (4), ʀʩʢʘʟʥʘ ʣʦʛʠʢʘ (10), ʇʨʝʜʠʢʘʪʩʢʘ ʣʦʛʠʢʘ (12), ʃʦʛʠʯʢʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ (22), ʌʫʥʢʮʠʦʥʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ (14) 

13. 
ɺʝʙ 

ʧʨʦʛʨʘʤʠʨʘˁʝ 
ʯʝʪʚʨʪʠ 62  

ʈʘʯʫʥʘʨʩʢʝ ʤʨʝʞʝ (4), ʀʥʪʝʨʥʝʪ ʩʝʨʚʠʩʠ ʠ ʧʨʦʪʦʢʦʣʠ (4), ʆʧʠʩʥʠ 

ʿʝʟʠʢ HTML (8), ʉʪʠʣʩʢʠ ʣʠʩʪʦʚʠ - ʿʝʟʠʢ CSS (8), ʉʢʨʠʧʪ ʿʝʟʠʢ 

JavaScript ʟʘ ʢʣʠʿʝʥʪʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ (8), ʉʝʨʚʝʨʩʢʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ (30) 

   1041 150  

 

ʋ ʪʘʙʝʣʠ 2.3.7 [65] ʜʘʪ ʿʝ ʧʨʝʛʣʝʜ ʠʥʬʦʨʤʘʪʠʯʢʠʭ ʧʨʝʜʤʝʪʘ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ 

ʝʣʝʢʪʨʦʪʝʭʥʠʯʘʨ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ. ʋʯʝʥʠʮʠ ʦʚʠʭ ʧʨʦʬʠʣʘ ʫ ʪʦʢʫ 4 ʨʘʟʨʝʜʘ 

ʰʢʦʣʦʚʘˁʘ ʠʤʘʿʫ ʫʢʫʧʥʦ ʦʜ 19 ʜʦ 21 ʀʊ ʧʨʝʜʤʝʪʘ (19 ʦʙʘʚʝʟʥʠʭ + 2 ʠʟʙʦʨʥʘ; ʫ ʧʨʚʦʤ 

ʨʘʟʨʝʜʫ 3, ʜʨʫʛʦʤ ï 4, ʪʨʝ˂ʝʤ ʠ ʯʝʪʚʨʪʦʤ ʨʘʟʨʝʜʫ ʠʤʘʿʫ 6 ʠʣʠ 7 ʀʊ ʧʨʝʜʤʝʪʘ (ʟʘʚʠʩʥʦ ʦʜ 

ʠʟʙʦʨʘ)). 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
36 

ʊʘʙʝʣʘ 2.3.7: ʀʊ ʧʨʝʜʤʝʪʠ ʥʘ ʦʙʨʘʟʦʚʥʦʤ ʧʨʦʬʠʣʫ ʝʣʝʢʪʨʦʪʝʭʥʠʯʘʨ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ (ʀʟʚʦʨ: [65]) 

ʈ.ɹ. ʇʨʝʜʤʝʪ ʈʘʟʨʝʜ 

ɹʨʦʿ ʯʘʩʦʚʘ 

ʛʦʜʠʰˁʝ 
ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ-ʪʝʤʝ (ʙʨʦʿ ʯʘʩʦʚʘ) 

ɺʝʞʙʝ 
ɹʣʦʢʦʚʩʢʘ 

ʥʘʩʪʘʚʘ 

1. 
ʈaʯʫʥaʨʩʪʚo ʠ 

ʠʥʬoʨʤaʪʠʢa 
ʧʨʚʠ 74  

ʆʩʥʦʚʝ ʠʥʬʦʨʤʘʪʠʢʝ (8), ɸʨʭʠʪʝʢʪʫʨʘ ʨʘʯʫʥʘʨʩʢʠʭ ʩʠʩʪʝʤʘ (6), ʇʨoʛʨaʤʩʢa 
ʧoʜʨʰʢa ʨaʯʫʥaʨa (2), ʆʩʥoʚe ʨaʜa ʫ oʧeʨaʪʠʚʥoʤ ʩʠʩʪeʤʫ ʩa ʛʨaʬʠʯʢʠʤ 

ʠʥʪeʨʬejʩoʤ (12), ʊeʢʩʪ ʧʨoʮeʩoʨ (12), ʄʨeʞʥe ʠʥʬoʨʤaʮʠoʥe ʪeʭʥoʣoʛʠje 

(10), ʀʥʪeʨʥeʪ (12), ʉʣajʜ-ʧʨeʟeʥʪaʮʠje (12) 

2. 

ʈaʯʫʥaʨʩʢa 

ʛʨaʬʠʢa ʠ 

ʤʫʣʪʠʤeʜʠja 

ʧʨʚʠ 74  

ʋʚʦʜ ʫ ʨʘʯʫʥʘʨʩʢʫ ʛʨʘʬʠʢʫ ʠ ʤʫʣʪʠʤʝʜʠʿʫ (2), ʈʘʜ ʩʘ ʪʝʢʩʪʦʤ (6), ʆʙʨʘʜʘ 

ʩʣʠʢʝ ʥʘ ʨʘʯʫʥʘʨʫ (30), ʆʙʨʘʜʘ ʟʚʫʢʘ (10), ʆʙʨʘʜʘ ʚʠʜʝʦ ʟʘʧʠʩʘ (8), 

ɸʥʠʤʘʮʠʿʝ (10), ʀʟʨʘʜʘ ʩʘʤʦʩʪʘʣʥʦʛ ʧʨʦʿʝʢʪʘ (8) 

3. 

ʇʨoʛʨaʤʠʨaˁe 

ʧʨʚʠ 74  
ʋʚʦʜ (4), ɸʣʛʦʨʠʪʤʠ (30), ʉʪʨʫʢʪʫʨʘ ʿʝʟʠʢʘ ʠ ʪʠʧʦʚʠ ʧʦʜʘʪʘʢ (8), ʀʟʨʘʟʠ ʠ 
ʥʘʨʝʜʙʝ (8), ʈʘʟʛʨʘʥʘʪʝ ʧʨʦʛʨʘʤʩʢʝ ʩʪʨʫʢʪʫʨʝ (8), ʎʠʢʣʠʯʥʝ ʧʨʦʛʨʘʤʩʢʝ 

ʩʪʨʫʢʪʫʨʝ (8), ɱʝʜʥʦʜʠʤʝʥʟʠʦʥʘʣʥʠ ʥʠʟʦʚʠ (8) 

4. ʜʨʫʛʠ 70+70  
Jʝʜʥʦʜʠʤʝʥʟʠʦʥʘʣʥʠ ʥʠʟ ʠʣʠ ʚʝʢʪʦʨ (8+8), ʇʦʢʘʟʠʚʘʯʠ (8), ʌʫʥʢʮʠʿʝ (14+14), 
ɺʠʰʝʜʠʤʝʥʟʠʦʥʘʣʥʠ ʥʠʟʦʚʠ (14+14), ʉʪʨʠʥʛʦʚʠ ʠ ʪʝʢʩʪʫʘʣʥʝ ʜʘʪʦʪʝʢʝ 

(20+20), ʉʪʨʫʢʪʫʨʥʝ ʠ ʙʠʥʘʨʥʝ ʜʘʪʦʪʝʢʝ (10+10) 

5. ʪʨʝ˂ʠ 70+70  

ʆʩʥʦʚʥʠ ʢʦʥʮʝʧʪʠ ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦʛ ʿʝʟʠʢʘ (4+4), ʆʙʿʝʢʪʥʠ ʿʝʟʠʢ ʠ ʉ 

ʿʝʟʠʢ (6+6), ʂʣʘʩʝ (8+8), ʀʟʚʝʜʝʥʝ ʢʣʘʩʝ (10+10), ʈʫʢʦʚʘˁʝ ʠʟʫʟʝʮʠʤʘ (6+6), 
ɹʠʙʣʠʦʪʝʢʘ ʢʦʤʧʦʥʝʥʘʪʘ (36+36) 

6. ʯʝʪʚʨʪʠ 93  

ɼʠʥʘʤʠʯʢʝ ʩʪʨʫʢʪʫʨʝ ʧʦʜʘʪʘʢʘ (15), ɻʝʥʝʨʠʯʢʝ ʢʣʘʩʝ (15), ʂʣʘʩʘ ʟʘ ʨʘʜ ʩʘ 

ʩʪʨʠʥʛʦʚʠʤʘ ʠ ʢʣʘʩʘ ʟʘ ʨʘʜ ʩʘ ʜʘʪʫʤʦʤ (9), ʄʝʥʠʿʠ, ʜʠʿʘʣʦʟʠ ʠ ʨʘʜ ʩʘ ʚʠʰʝ 
ʬʦʨʤʠ (9), ɼʘʪʦʪʝʢʝ (9), ɻʨʘʬʠʢʘ ʠ ʥʠʪʠ (15), ɹʘʟʝ ʧʦʜʘʪʘʢʘ (21) 

7. 
Aʧʣʠʢaʪʠʚʥʠ 

ʧʨoʛʨaʤʠ 
ʜʨʫʛʠ 70  

ʈʘʜ ʩʘ ʪʘʙʝʣʘʤʘ (30), ʈʘʜ ʩʘ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ (20), ʇʨʦʛʨʘʤ ʟʘ ʧʨʝʟʝʥʪʘʮʠʿʝ 

(10), ʇʨʦʛʨʘʤʠ ʟʘ ʧʨʦʨʘʯʫʥʝ ʫ ʥʘʫʮʠ (10) 

8. 
ʈaʯʫʥaʨʩʢʠ 
ʭaʨʜʚeʨ 

ʜʨʫʛʠ 70  ɸʨʭʠʪʝʢʪʫʨʘ ʨʘʯʫʥʘʨʘ (28), ʉʢʣʘʧʘˁʝ ʨʘʯʫʥʘʨʘ (28), ʊʝʩʪʠʨʘˁʝ ʭʘʨʜʚʝʨʘ (14) 

9. ɺeʙ ʜʠʟajʥ ʜʨʫʛʠ 70  
ʋʚʦʜ ʫ ʚʝʙ ʜʠʟʘʿʥ (4), ʆʩʥʦʚʝ HTML ʿʝʟʠʢʘ (20), CSS (20), ɺʠʟʫʝʣʥʘ ʠʟʨʘʜʘ 

ʠʥʪʝʨʥʝʪ ʧʨʝʟʝʥʪʘʮʠʿʝ (Dreamweaver) (26) 

10. 
ɺeʙ 

ʧʨoʛʨaʤʠʨaˁe 

ʪʨʝ˂ʠ 105  
ʋʚʦʜ ʫ ʚʝʙ ʧʨʦʛʨʘʤʠʨʘˁʝ (10), ʆʙʿʝʢʪʥʦ ʦʨʠʿ ʝʥʪʠʩʘʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ (10), 
ʉʝʨʚʝʨʩʢʠ ʩʢʨʠʧʪ ʿʝʟʠʮʠ (40), ʂʣʠʿʝʥʪʩʢʠ ʩʢʨʠʧʪ ʿʝʟʠʮʠ (30), ɺʝʙ ʩʝʨʚʝʨʠ (15) 

11. ʯʝʪʚʨʪʠ 93  
ʇʨʦʛʨʘʤʠʨʘˁʝ ʙʘʟʘ ʧʦʜʘʪʘʢʘ ʥʘ ʚʝʙʫ (30), XML ʚʝʙ ʩʝʨʚʠʩʠ ʠ ʩʝʨʚʝʨʩʢʝ 

ʢʦʤʧʦʥʝʥʪʝ (30), MVC - Model View Control (33) 

12. 
Oʧeʨaʪʠʚʥʠ 

ʩʠʩʪeʤʠ 
ʪʨʝ˂ʠ 70  

ʉʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʿʝ ʦʧʝʨʘʪʠʚʥʦʛ ʩʠʩʪʝʤʘ (18), ʀʥʩʪʘʣʠʨʘˁʝ ʦʧʝʨʘʪʠʚʥʦʛ 
ʩʠʩʪʝʤʘ (16), ʂʦʥʬʠʛʫʨʠʩʘˁʝ ʦʧʝʨʘʪʠʚʥʦʛ ʩʠʩʪʝʤʘ (6), ʀʥʩʪʘʣʠʨʘˁʝ ʠ 

ʫʢʣʘˁʘˁʝ ʜʦʜʘʪʥʦʛ ʩʦʬʪʚʝʨʘ ʠ ʭʘʨʜʚʝʨʘ (8), ʆʜʨʞʘʚʘˁʝ ʦʧʝʨʘʪʠʚʥʦʛ ʩʠʩʪʝʤʘ 

(22) 

13. 

ʈaʯʫʥaʨʩʢe 

ʤʨeʞe ʠ 

ʢoʤʫʥʠʢaʮʠje 

ʪʨʝ˂ʠ 70+35  

ʇʨʠʥʮʠʧʠ ʨʘʯʫʥʘʨʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ (10+2), ʄʨʝʞʥʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʠ 

ʧʨʦʪʦʢʦʣʠ (18+8), ʋʨʝʹʘʿʠ ʟʘ ʧʦʚʝʟʠʚʘˁʝ (16+10), ʄʨʝʞʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʠ 

ʫʤʨʝʞʘʚʘˁʝ (26+15) 

14. 

ʀʥʬoʨʤaʮʠoʥʠ 

ʩʠʩʪeʤʠ ʠ ʙaʟe 
ʧoʜaʪaʢa 

ʪʨʝ˂ʠ 105+70  

ʋʚʦʜ ʫ ʠʥʬʦʨʤʘʮʠʦʥʝ ʩʠʩʪʝʤʝ (7), ʇʨʦʿʝʢʪʦʚʘˁʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ 
(20), ʋʚʦʜ ʫ ʙʘʟʝ ʧʦʜʘʪʘʢʘ ʠ ʉʋɹʇ (8), ʄʦʜʝʣ ʦʙʿʝʢʪʠ-ʚʝʟʝ ʠ ʨʝʣʘʮʠʦʥʠ ʤʦʜʝʣ 

ʙʘʟʝ ʧʦʜʘʪʘʢʘ (40), ʆʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʫʧʠʪʥʦʛ ʿʝʟʠʢʘ SQL (70), ʆʩʥʦʚʝ 

ADO.NET-ʘ (30) 

15. 

ʀʥʪeʨʥeʪ 

ʪeʭʥoʣoʛʠje ʠ 

ʩeʨʚʠʩʠ 

ʯʝʪʚʨʪʠ 62+31  ʀʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʿʝ (34+17), ʀʥʪʝʨʥʝʪ ʩʝʨʚʠʩʠ (28+14) 

16. 
ɿaʰʪʠʪa 

ʠʥʬoʨʤaʮʠoʥʠʭ 

ʩʠʩʪeʤa 

ʯʝʪʚʨʪʠ 62+31  

ʆʩʥʦʚʠ ʢʨʠʧʪʦʣʦʛʠʿʝ (16+8), ʂʦʥʪʨʦʣʘ ʧʨʠʩʪʫʧʘ (8+4), ʉʠʛʫʨʥʦʩʪ 
ʨʘʯʫʥʘʨʩʢʠʭ ʤʨʝʞʘ (14+7), ʉʠʛʫʨʥʦʩʪ ʦʧʝʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤʘ (8+4), ʉʠʛʫʨʥʦʩʪ 

ʩʦʬʪʚʝʨʘ/ʘʧʣʠʢʘʮʠʿʘ/ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (10+5), ɼʝʪʝʢʮʠʿa ʠ ʧʨʝʚʝʥʮʠʿʘ 
ʥʘʧʘʜʘ (6+3) 

17. 
Eʣeʢʪʨoʥʩʢo 

ʧoʩʣoʚaˁe 
ʯʝʪʚʨʪʠ 62+31  

ʋʚʦʜ ʫ ʝʣʝʢʪʨʦʥʩʢʦ ʧʦʩʣʦʚʘˁʝ (4+1), ɽʣʝʢʪʨʦʥʩʢʠ ʧʦʩʣʦʚʥʠ ʩʠʩʪʝʤʠ (10+0), 

ɽʣʝʢʪʨʦʥʩʢʦ ʧʦʩʣʦʚʘˁʝ ʫ ʪʨʛʦʚʠʥʠ (10+12), ɽʣʝʢʪʨʦʥʩʢʦ ʧʦʩʣʦʚʘˁʝ ʫ 

ʙʘʥʢʘʨʩʪʚʫ (10+9), ɽʣʝʢʪʨʦʥʩʢʠ ʤʘʨʢʝʪʠʥʛ (6+0), ɽʣʝʢʪʨʦʥʩʢʦ ʧʦʩʣʦʚʘˁʝ ʫ 
ʿʘʚʥʦʿ ʫʧʨʘʚʠ (6+0), ɽʣʝʢʪʨʦʥʩʢʦ ʦʙʨʘʟʦʚʘˁʝ (6+6), ɽʣʝʢʪʨʦʥʩʢʦ ʟʜʨʘʚʩʪʚʦ 

(4+0), ʄʦʙʠʣʥʦ ʝʣʝʢʪʨʦʥʩʢʦ ʧʦʩʣʦʚʘˁʝ (6+3) 

18. 
ʇʨʘʢʪʠʯʥʘ 

ʥʘʩʪʘʚʘ 

ʪʨʝ˂ʠ  60 
ɺʝʙ ʧʨʦʛʨʘʤʠʨʘˁʝ (12), ʆʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ (18), 
ʀʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʠ ʙʘʟʝ ʧʦʜʘʪʘʢʘ (18), ʈʘʯʫʥʘʨʩʢʝ ʤʨʝʞʝ ʠ 

ʢʦʤʫʥʠʢʘʮʠʿʝ (12) 

19. ʯʝʪʚʨʪʠ  90 
ɺʝʙ ʧʨʦʛʨʘʤʠʨʘˁʝ (30), ʇʨʦʛʨʘʤʠʨʘˁʝ (30), ɿʘʰʪʠʪʘ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ (18), ɽʣʝʢʪʨʦʥʩʢʦ ʧʦʩʣʦʚʘˁʝ (12) 

20/21. ʀʟʙʦʨʥʠ ʧʨʝʜʤʝʪ  1356+337 150  

 

ʉoʬʪʚeʨʩʢʠ 

ʤʫʣʪʠʤeʜʠjaʣʥʠ 

aʣaʪʠ  

ʪʨʝ˂ʠ 70  ʂʨʝʠʨʘˁʝ ʘʥʠʤʘʮʠʿʘ (34), ʆʙʨʘʜʘ ʚʠʜʝʦ ʩʠʛʥʘʣʘ (36) 

 ɹaʟe ʧoʜaʪaʢa  ʯʝʪʚʨʪʠ 62  ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ SQL server-ʘ (30), ʇʨʦʛʨʘʤʠʨʘˁʝ SQL server-ʘ (32) 

 
ʈʘʯʫʥʘʨʠ ʫ 
ʩʠʩʪʝʤʠʤʘ 

ʫʧʨʘʚˀʘˁʘ  

ʯʝʪʚʨʪʠ 31+31  

ʆʩʥʦʚʝ ʫʧʨʘʚˀʘˁʘ ʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ (8+6), ʈʘʯʫʥʘʨʠ ʫ ʩʠʩʪʝʤʠʤʘ 

ʥʝʧʦʩʨʝʜʥʦʛ ʫʧʨʘʚˀʘˁʘ ʠ ʥʘʜʟʦʨʘ (3+0), ʉʠʩʪʝʤ ʟʘ ʥʘʜʟʦʨʥʦ ʫʧʨʘʚˀʘˁʝ ʠ 

ʘʢʚʠʟʠʮʠʿʫ ʧʦʜʘʪʘʢʘ (SCADA) (3+6), ʊʝʭʥʠʢʝ ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ ʩʠʩʪʝʤʠʤʘ 
ʫʧʨʘʚʘˀˁʘ (8+4) 
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ʋ ʪʘʙʝʣʠ 2.3.8 [64, 65] ʜʘʪ ʿʝ ʢʦʤʧʘʨʘʪʠʚʥʠ ʧʨʝʛʣʝʜ ʙʨʦʿʘ ʯʘʩʦʚʘ ʠʟ ʀʊ ʧʨʝʜʤʝʪʘ ʠ 

ʧʨʦʛʨʘʤʠʨʘˁʘ/ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʟʘ ʜʚʘ ʦʙʨʘʟʦʚʥʘ ʧʨʦʬʠʣʘ: ɻʠʤʥʘʟʠʿʘ ï ʫʯʝʥʠʮʠ ʩʘ 

ʧʦʩʝʙʥʠʤ ʩʧʦʩʦʙʥʦʩʪʠʤʘ ʟʘ ʨʘʯʫʥʘʨʩʪʚʦ ʠ ʠʥʬʦʨʤʘʪʠʢʫ, ʠ ʉʨʝʜˁʘ ʩʪʨʫʯʥʘ ʰʢʦʣʘ ï 

ʝʣʝʢʪʨʦʪʝʭʥʠʯʘʨ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ. 

 

ʊʘʙʝʣʘ 2.3.8: ɹʨʦʿ ʯʘʩʦʚʘ ʠʟ ʀʊ ʧʨʝʜʤʝʪʘ ʠ ʧʨʦʛʨʘʤʠʨʘˁʘ (ʀʟʚʦʨ: [64, 65]) 

ʆʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ 

ɹʨʦʿ ʯʘʩʦʚʘ 

ʀʊ ʧʨʝʜʤʝʪʠ ʇʨʦʛʨʘʤʠʨʘˁʝ 

ʟʘ 4 ʛʦʜʠʥʝ ʜʥʝʚʥʦ ʟʘ 4 ʛʦʜʠʥʝ ʜʥʝʚʥʦ 

ɽʣʝʢʪʨʦʪʝʭʥʠʯʘʨ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ 1900 2,62 1000 1,38 

ɻʠʤʥʘʟʠʿʘ ʟʘ ʫʯʝʥʠʢʝ ʩʘ ʧʦʩʝʙʥʠʤ ʩʧʦʩʦʙʥʦʩʪʠʤʘ ʟʘ 

ʨʘʯʫʥʘʨʩʪʚʦ ʠ ʠʥʬʦʨʤʘʪʠʢʫ 
1200 1,67 800 1,11 

 

ʆʩʠʤ ʦʚʘ ʜʚʘ ʦʙʨʘʟʦʚʥʘ ʧʨʦʬʠʣʘ, ʧʦʩʪʦʿʠ ʿʦʰ ʥʝʢʦʣʠʢʦ ʧʨʦʬʠʣʘ ʫ ʩʨʝʜˁʠʤ ʰʢʦʣʘʤʘ ʫ 

ʉʨʙʠʿʠ ʥʘ ʢʦʿʠʤʘ ʩʝ ʫʯʠ ʧʨʦʛʨʘʤʠʨʘˁʝ ʠ ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ, ʘʣʠ ʩʘ ʤʘˁʠʤ ʬʦʥʜʦʤ 

ʯʘʩʦʚʘ, ʩʣʠʢʘ 2.3.1 [66]. 

 

ʉʣʠʢʘ 2.3.1: ʇʨʦʛʨʘʤʠʨʘˁʘ ʥʘ ʩʨʝʜˁʦʰʢʦʣʩʢʠʤ ʦʙʨʘʟʦʚʥʠʤ ʧʨʦʬʠʣʠʤʘ ʢʦʿʠ ʥʝ ʰʢʦʣʫʿʫ 

ʀʊ ʢʘʜʘʨ (ʀʟʚʦʨ: [66]) 

 

2.3.2.3. ʀʩʪʨʘʞʠʚʘˁʝ Ăʋʧʦʪʨʝʙʘ ʀʊ ʫ ʩʨʝʜˁʠʤ ʰʢʦʣʘʤʘ ʉʨʙʠʿʝñ 

ʋ ʜʨʫʛʦʤ ʧʦʣʫʛʦʜʠʰʪʫ ʰʢʦʣʩʢʝ ʛʦʜʠʥʝ 2016/17 ʘʫʪʦʨ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʟʘ ʧʦʪʨʝʙʝ 

ʜʦʢʪʦʨʩʢʠʭ ʩʪʫʜʠʿʘ, ʠʟʚʨʰʠʦ ʿʝ ʠʩʪʨʘʞʠʚʘˁʝ Ăʋʧʦʪʨʝʙʘ ʀʊ ʫ ʩʨʝʜˁʠʤ ʰʢʦʣʘʤʘ ʉʨʙʠʿʝñ 

ʩʘ ʮʠˀʝʤ ʜʘ ʩʝ ʩʘʛʣʝʜʘ ʩʪʘˁʝ ʫ ʩʨʝʜˁʠʤ ʰʢʦʣʘʤʘ ʧʦ ʧʠʪʘˁʫ ʫʧʦʪʨʝʙʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ, ʩʘ ʧʦʩʝʙʥʠʤ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʦʛʨʘʤʠʨʘˁʝ. ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʠʟʚʨʰʝʥʦ ʫ 22 

ʛʨʘʜʘ ʉʨʙʠʿʝ, ʫ 9 ʛʠʤʥʘʟʠʿʘ ʠ 22 ʩʨʝʜˁʝ ʩʪʨʫʯʥʝ ʰʢʦʣʝ, ʢʦʿʝ ʠʤʘʿʫ ʦʙʨʘʟʦʚʥʝ ʧʨʦʬʠʣʝ ʥʘ 

ʢʦʿʠʤʘ ʩʝ ʀʊ ʠ ʧʨʦʛʨʘʤʠʨʘˁʝ ʠʟʫʯʘʚʘʿʫ ʫ ʦʜʨʝʹʝʥʦʤ ʬʦʥʜʫ. ʋʢʫʧʥʦ ʿʝ ʘʥʢʝʪʠʨʘʥʦ 1794 

ʫʯʝʥʠʢʘ ʪʨʝ˂ʝʛ ʠ ʯʝʪʚʨʪʦʛ ʨʘʟʨʝʜʘ, ʢʘʦ ʠ 244 ʥʘʩʪʘʚʥʠʢʘ ʢʦʿʠ ʧʨʝʜʘʿʫ ʠʥʬʦʨʤʘʪʠʯʢʝ 

ʧʨʝʜʤʝʪʝ ʫ ʪʠʤ ʰʢʦʣʘʤʘ. ʋ ʪʘʙʝʣʠ 2.3.9 ʜʘʪ ʿʝ ʧʨʠʢʘʟ ʙʨʦʿʘ ʘʥʢʝʪʠʨʘʥʠʭ ʫʯʝʥʠʢʘ ʠ 

ʥʘʩʪʘʚʥʠʢʘ ʧʦ ʛʨʘʜʦʚʠʤʘ ʠ ʦʙʨʘʟʦʚʥʠʤ ʧʨʦʬʠʣʠʤʘ.  
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ʊʘʙʝʣʘ 2.3.9: ʀʩʪʨʘʞʠʚʘˁʝ Ăʋʧʦʪʨʝʙʘ ʀʊ ʫ ʩʨʝʜˁʠʤ ʰʢʦʣʘʤʘ ʉʨʙʠʿʝñ (ʀʟʚʦʨ: ʘʫʪʦʨ) 

ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ 
ʠʟʚʨʰʝʥʦ ʫ 
ʧʝʨʠʦʜʫ 

ʬʝʙʨʫʘʨ ï ʿʫʥ 
2017. ʛʦʜʠʥʝ 

ʆʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣʠ: 
1-ɻʠʤʥʘʟʠʿʘ ï ʧʨʠʨʦʜʥʦ ʤʘʪʝʤʘʪʠʯʢʠ ʩʤʝʨ; 2-ɻʠʤʥʘʟʠʿʘ ï ʥʘʜʘʨʝʥʠ ʫʯʝʥʠʮʠ ʫ ʤʘʪʝʤʘʪʠʯʢʦʿ ʛʠʤʥʘʟʠʿʠ;  
3-ɻʠʤʥʘʟʠʿʘ ï ʥʘʜʘʨʝʥʠ ʫʯʝʥʠʮʠ ʫ ʨʘʯʫʥʘʨʩʢʦʿ ʛʠʤʥʘʟʠʿʠ; 4- ɻʠʤʥʘʟʠʿʘ ï ʠʥʬʦʨʤʘʪʠʯʢʠ ʩʤʝʨ; 5-ɽʣʝʢʪʨʦʪʝʭʥʠʢʘ ï 
ʝʣʝʢʪʨʦʪʝʭʥʠʯʘʨ ʨʘʯʫʥʘʨʘ; 6-ɽʣʝʢʪʨʦʪʝʭʥʠʢʘ ï ʝʣʝʢʪʨʦʪʝʭʥʠʯʘʨ ʤʫʣʪʠʤʝʜʠʿʘ; 7-ɽʣʝʢʪʨʦʪʝʭʥʠʢʘ ï ʘʜʤʠʥʠʩʪʨʘʪʦʨ 
ʨʘʯʫʥʘʨʩʢʠʭ ʤʨʝʞʘ; 8-ɽʣʝʢʪʨʦʪʝʭʥʠʢʘ ï ʝʣʝʢʪʨʦʪʝʭʥʠʯʘʨ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ; 9-ʄʘʰʠʥʩʪʚʦ ʠ ʦʙʨʘʜʘ ʤʝʪʘʣʘ ï 
ʤʘʰʠʥʩʢʠ ʪʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʢʦʥʩʪʨʫʠʩʘˁʝ; 10-ʄʘʰʠʥʩʪʚʦ ʠ ʦʙʨʘʜʘ ʤʝʪʘʣʘ ï ʪʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ 
ʅɸʉ ï ʅʘʩʪʘʚʥʠʮʠ; ʋʏ ï ʋʯʝʥʠʮʠ 

ʆʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣʠ 
ʋʢʫʧʥʦ 

1 2 3 4 5 6 7 8 9 10 

ɻʨʘʜ ʅɸʉ ʋʏ ʅɸʉ ʋʏ ʅɸʉ ʋʏ ʅɸʉ ʋʏ ʅɸʉ ʋʏ ʅɸʉ ʋʏ ʅɸʉ ʋʏ ʅɸʉ ʋʏ ʅɸʉ ʋʏ ʅɸʉ ʋʏ ʅɸʉ ʋʏ 

ɹʝʦʛʨʘʜ 
        12 112 3 52 2 20 12 59     29 243 

ɺʘˀʝʚʦ 2 19 2 11                 4 30 

ɺʨʘˁʝ 7 35     2 19 2 20         4 22 18 96 

ɺʨˁʘʯʢʘ 
ɹʘˁʘ 

      4 29             4 29 

ɿʘʿʝʯʘʨ 2 25     2 21 2 20     3 22 5 17   14 105 

ɿʝʤʫʥ 
        6 18   6 18 1 14     13 50 

ɱʘʛʦʜʠʥʘ 
        2 16 2 11   3 15     7 42 

ʂʣʘʜʦʚʦ 1 8       3 27           5 35 

ʂʨʘʛʫʿʝʚʘʮ 5 46 2 22 2 17   1 26  10 1 7 1 14     12 142 

ʂʨʘˀʝʚʦ 6 23 3 13     4 25     6 21 3 37 3 47 25 166 

ʃʝʩʢʦʚʘʮ 
        3 25 4 20   4 22 2 21 2 21 15 109 

ʅʠ  h
        3 46     7 21     10 67 

ʅʦʚʠ ʇʘʟʘʨ 2 32     3 30             5 62 

ʅʦʚʠ ʉʘʜ 
        2 19 5 59   4 23     11 101 

ʇʘʥʯʝʚʦ 
        1 18 1 19 3 18 3 25     8 80 

ʇʦʞʝʛʘ 
                4 15 4 28 8 43 

ʇʨʠʙʦʿ 
        5 30       2 20 2 22 9 72 

ʇʨʠʿʝʧʦˀʝ 
       1  17       1 20   1 38 

ʈʫʤʘ 
        3 26       1 11   4 37 

ʉʤʝʜʝʨʝʚʦ 
        3 21   3 18   1 23   7 62 

ʋʞʠʮʝ 
        2 14     7 25 3 16   12 55 

ʏʘʯʘʢ 6 49       6 26     6 21 3 17 2 17 23 130 

ʋʢʫʧʥʦ 32 237 7 46 2 17 11 100 63 506 15 171 15 81 57 282 25 197 17 157 244 1794 

ʋʧʠʪʥʠʢ ʟʘ ʫʯʝʥʠʢʝ ʿʝ ʙʠʦ ʦʨʛʘʥʠʟʦʚʘʥ ʫ ʪʨʠ ʜʝʣʘ:  

¶ ʇʨʚʠ ʜʝʦ: ʆʧʰʪʠ ʧʦʜʘʮʠ ʦ ʫʯʝʥʠʢʫ/-ʮʠ ï ʥʘʟʠʚ ʰʢʦʣʝ, ʤʝʩʪʦ ʰʢʦʣʝ, ʪʠʧ ʰʢʦʣʝ ʠ 

ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ (ʆʇ); 

¶ ɼʨʫʛʠ ʜʝʦ: ʋʧʦʪʨʝʙʘ ʀʊ ʫ ʦʙʨʘʟʦʚʘˁʫ ï ʫʯʝʥʠʮʠ ʩʫ ʦʜ ʧʦʥʫʹʝʥʠʭ ʦʜʛʦʚʦʨʘ 

ʟʘʦʢʨʫʞʠʚʘʣʠ ʪʚʨʜˁʫ (ʿʝʜʥʫ ʠʣʠ ʚʠʰʝ) ʢʦʿʘ ʿʝ ʥʘʿʚʠʰʝ ʦʜʨʘʞʘʚʘʣʘ ˁʠʭʦʚʦ 

ʤʠʰˀʝˁʝ ʥʘ ʧʦʩʪʘʚˀʝʥʦ ʧʠʪʘˁʝ (ʦʜʣʫʯʫʿʫ˂ʠ ʨʘʟʣʦʛ ʟʘ ʫʧʠʩ ʆʇ, ʜʘ ʣʠ ʙʠ ʦʧʝʪ 

ʫʧʠʩʘʣʠ ʆʇ, ʫʪʠʮʘʿ ʆʇ ʥʘ ʠʟʙʦʨ ʬʘʢʫʣʪʝʪʘ, ʩʪʝʯʝʥʦ ʟʥʘˁʝ ʢʘʦ ʧʦʤʦ˂ ʫ ʜʘˀʝʤ 

ʰʢʦʣʦʚʘˁʫ, ʬʘʢʫʣʪʝʪ ʢʦʿʠ ʞʝʣʝ ʜʘ ʫʧʠʰʫ, ʥʘʿʚʝ˂ʠ ʢʚʘʣʠʪʝʪ ʆʇ, ʥʝʜʦʩʪʘʮʠ ʆʇ); 

¶ ʊʨʝ˂ʠ ʜʝʦ: ʇʨʦʮʝʥʝ ï ʫʯʝʥʠʮʠ ʩʫ ʟʘʦʢʨʫʞʠʚʘˁʝʤ ʦʮʝʥʝ ʧʨʦʮʝˁʠʚʘʣʠ ʧʦʥʫʹʝʥʝ 

ʪʚʨʜˁʝ ʢʦʿʝ ʩʫ ʩʝ ʦʜʥʦʩʠʣʝ ʥʘ ʨʘʟʥʝ ʘʩʧʝʢʪʝ ʰʢʦʣʦʚʘˁʘ ʧʦʩʝʙʥʦ ʥʘ ʥʘʩʪʘʚʫ 

ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʧʨʦʛʨʘʤʠʨʘˁʝ (ʢʚʘʣʠʪʝʪ ʥʘʩʪʘʚʝ ʠʥʬʦʨʤʘʪʠʯʢʠʭ ʧʨʝʜʤʝʪʘ, 

ʢʚʘʣʠʪʝʪ ʆʇ, ʟʥʘˁʝ ʠʟ ʦʜʨʝʹʝʥʠʭ ʦʙʣʘʩʪʠ ʀʊ, ʚʘʞʥʦʩʪ ʦʜʨʝʹʝʥʠʭ ʦʙʣʘʩʪʠ ʀʊ). 

ʋʧʠʪʥʠʢ ʟʘ ʥʘʩʪʘʚʥʠʢʝ ʿʝ ʪʘʢʦʹʝ ʙʠʦ ʦʨʛʘʥʠʟʦʚʘʥ ʫ ʪʨʠ ʜʝʣʘ:  

¶ ʇʨʠ ʜʝʦ: ʆʧʰʪʠ ʧʦʜʘʮʠ ï ʰʢʦʣʘ ʫ ʢʦʿʦʿ ʨʘʜʝ (ʤʝʩʪʦ, ʥʘʟʠʚ, ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ, 

ʢʦʿʠʤ ʨʘʟʨʝʜʠʤʘ ʧʨʝʜʘʿʫ), ʛʦʜʠʥʝ ʨʘʜʥʦʛ ʩʪʘʞʘ ʫ ʥʘʩʪʘʚʠ, ʟʘʚʨʰʝʥ ʬʘʢʫʣʪʝʪ, 

ʘʢʘʜʝʤʩʢʦ ʟʚʘˁʝ; 

¶ ɼʨʫʛʠ ʜʝʦ: ʋʧʦʪʨʝʙʘ ʀʊ ʫ ʦʙʨʘʟʦʚʘˁʫ ï ʥʘʩʪʘʚʥʠʮʠ ʩʫ ʟʘʦʢʨʫʞʠʚʘʣʠ ʪʚʨʜˁʝ ʢʦʿʝ 

ʩʫ ʥʘʿʚʠʰʝ ʦʜʨʘʞʘʚʘʣʝ ˁʠʭʦʚʦ ʤʠʰˀʝˁʝ (ʠʥʬʦʨʤʘʪʠʯʢʝ ʚʝʰʪʠʥʝ, 

ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʠʩʢʫʩʪʚʦ ʫ ʀʊ, ʥʘʿʚʝ˂ʠ ʢʚʘʣʠʪʝʪ ʆʇ ʥʘ ʢʦʤʝ ʧʨʝʜʘʿʫ, ʥʝʜʦʩʪʘʮʠ 

ʆʇ, ʧʨʠʦʨʠʪʝʪʥʝ ʠʥʦʚʘʪʠʚʥʦʩʪʠ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʆʇ); 



ʌʘʢʪʦʨʠ ʫʯʝˁʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʩʧʝʰʥʦʩʪʠ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʠʭ ʥʝʫʨʦʥʩʢʠʭ ʤʨʝʞʘ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʨ ʅʝʙʦʿʰʘ ʉʪʘʥʢʦʚʠ˂ 
39 

¶ ʊʨʝ˂ʠ ʜʝʦ: ʇʨʦʮʝʥʝ ï ʧʨʦʮʝˁʠʚʘˁʘ ʪʚʨʜˁʠ (ʢʚʘʣʠʪʝʪ ʆʇ, ʜʦʧʨʠʥʦʩ ʀʊ 

ʝʬʠʢʘʩʥʠʿʦʿ ʨʝʘʣʠʟʘʮʠʿʠ ʯʘʩʦʚʘ, ʜʦʧʨʠʥʦʩ ʀʊ ʧʦʚʝ˂ʘˁʫ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ, 

ˁʠʭʦʚʦ ʟʥʘˁʝ ʠʟ ʦʜʨʝʹʝʥʠʭ ʦʙʣʘʩʪʠ ʀʊ, ʚʘʞʥʦʩʪ ʦʜʨʝʹʝʥʠʭ ʦʙʣʘʩʪʠ ʀʊ). 

ʋʯʝʥʠʮʠ ʩʫ ʧʨʦʮʝˁʠʚʘʣʠ ʚʘʞʥʦʩʪ ʦʜʨʝʹʝʥʠʭ ʦʙʣʘʩʪʠ ʀʊ ʦʮʝʥʘʤʘ 1 (ʥʝʚʘʞʥʦ), 2 

(ʚʘʞʥʦ) ʠ 3 (ʥʝʦʧʭʦʜʥʦ). ɳʠʭʦʚʝ ʧʨʦʮʝʥʝ ʚʘʞʥʦʩʪʠ (ʪʨʝʥʫʪʥʦ ʠ ʫ ʙʫʜʫ˂ʥʦʩʪʠ) ʀʊ ʠ 

ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ, ʧʦ ʦʙʨʘʟʦʚʥʠʤ ʧʨʦʬʠʣʠʤʘ, ʜʘʪʝ ʩʫ ʥʘ ʩʣʠʢʘʤʘ 2.3.2 ʠ 2.3.3. 

 

ʉʣʠʢʘ 2.3.2: ʇʨʦʮʝʥʘ ʚʘʞʥʦʩʪʠ ʀʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ (ʫʯʝʥʠʮʠ) (ʀʟʚʦʨ: ʘʫʪʦʨ) 

 

ʉʣʠʢʘ 2.3.3: ʇʨʦʮʝʥʘ ʚʘʞʥʦʩʪʠ ʇʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ (ʫʯʝʥʠʮʠ) (ʀʟʚʦʨ: ʘʫʪʦʨ) 

ɸʥʘʣʠʟʘ ʫʯʝʥʠʯʢʠʭ ʧʨʦʮʝʥʘ: 

¶ ʈʘʜʫʿʝ ʪʦ ʰʪʦ, ʫʯʝʥʠʮʠ ʩʚʠʭ ʦʙʨʘʟʦʚʥʠʭ ʧʨʦʬʠʣʘ ʩʤʘʪʨʘʿʫ ʜʘ ˂ʝ ʠʥʬʦʨʤʘʮʠʦʥʝ 

ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʠʤʘʪʠ ʿʦʰ ʚʘʞʥʠʿʫ ʫʣʦʛʫ ʫ ʨʘʟʚʦʿʫ ʜʠʛʠʪʘʣʥʦʛ ʩʚʝʪʘ 

(ʧʨʦʩʝʯʥʘ ʧʨʦʮʝʥʘ: ʩʘʜʘ ï 2,13; ʫ ʙʫʜʫ˂ʥʦʩʪʠ ï 2,31), ʜʦʢ ˂ʝ ʟʥʘˁʝ ʧʨʦʛʨʘʤʩʢʠʭ 

ʿʝʟʠʢʘ, ʢʘʦ ʦʙʣʘʩʪ ʀʊ, ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʙʠʪʠ ʚʝʦʤʘ ʚʘʞʥʦ (ʧʨʦʩʝʯʥʘ ʦʮʝʥʘ: ʩʘʜʘ ï 

2,23; ʫ ʙʫʜʫ˂ʥʦʩʪʠ ï 2,42); 

¶ ʅʘʜʘʨʝʥʠ ʫʯʝʥʠʮʠ ʫ ʤʘʪʝʤʘʪʠʯʢʦʿ ʛʠʤʥʘʟʠʿʠ ʩʤʘʪʨʘʿʫ ʜʘ ˂ʝ ʫ ʙʫʜʫ˂ʥʦʩʪʠ 

ʧʦʟʥʘʚʘˁʝ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʙʠʪʠ ʚʝʦʤʘ ʚʘʞʥʦ (2,46), ʜʦʢ ʿʝ ʟʥʘˁʝ ʧʨʦʛʨʘʤʩʢʠʭ 

ʿʝʟʠʢʘ ʩʢʦʨʦ ʥʝʦʧʭʦʜʥʦ (2,84); 

¶ ɽʣʝʢʪʨʦʪʝʭʥʠʯʘʨʠ ʤʫʣʪʠʤʝʜʠʿʘ ʩʫ ʚʘʞʥʦʩʪ ʀʊ ʠ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʫ 

ʙʫʜʫ˂ʥʦʩʪʠ ʥʘʿʤʘˁʝ ʚʨʝʜʥʦʚʘʣʠ (ʀʊ ï 2,19; ʧʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ ï 2,14). ʊʘʢʦʹʝ, 

ʦʥʠ ʩʫ ʿʝʜʘʥ ʦʜ ʜʚʘ ʦʙʨʘʟʦʚʥʘ ʧʨʦʬʠʣʘ ʢʦʿʠ ʿʝ ʜʘʦ ʧʨʝʜʥʦʩʪ ʚʘʞʥʦʩʪʠ ʀʊ ʫ ʦʜʥʦʩʫ 

ʥʘ ʚʘʞʥʦʩʪ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ (ʜʨʫʛʠ ʆʇ ʿʝ ʧʨʠʨʦʜʥʦ ʤʘʪʝʤʘʪʠʯʢʠ ʩʤʝʨ ʫ 

ʛʠʤʥʘʟʠʿʠ). 


