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VI  ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽʉʂɸʗ ʂʆʅʌɽʈɽʅʎʀʗ ʉ ʄɽɾɼʋʅɸʈʆɼʅʓʄ 

ʋʏɸʉʊʀɽʄ çʅɸʋʂɸ ʅɸʉʊʆʗʑɽɻʆ ʀ ɹʋɼʋʑɽɻʆè ɼʃʗ ʉʊʋɼɽʅʊʆɺ, 

ɸʉʇʀʈɸʅʊʆɺ ʀ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ. ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʉʇʙ.: ʀʟʜ-ʚʦ ʉʇʙɻʕʊʋ çʃʕʊʀè, 2018. 704 ʩ. 

 

ʆʨʛʘʥʠʟʘʪʦʨʳ: 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

çʃʕʊʀè ʠʤ. ɺ. ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʇɸʆ çʉʚʝʪʣʘʥʘè, ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʝ-

ʜʠʮʠʥʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʠʤʝʥʠ ɺ. ɸ. ɸʣʤʘʟʦʚʘ, ʂʦʤʧʘʥʠʷ ʆʆʆ 

çʆʇʊʆʉɽʅʉè, ɸʆ çʅɸʋʏʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʀʅʉʊʀʊʋʊ 

çɺɽʂʊʆʈè, ʆʆʆ çʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʪʝʭʥʠʢʘ - ʀʅʃɸɹè, ʆʆʆ çʕʉ ʕʄ ʉʀ 

ʇʥʝʚʤʘʪʠʢè, ʜʦʯʝʨʥʠʝ ʦʙʱʝʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʇɸʆ çɻʘʟʧʨʦʤè 
 

ʊʝʤʘʪʠʢʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

¶ ʈʘʜʠʦʪʝʭʥʠʢʘ ʠ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

¶ ʕʣʝʢʪʨʦʥʠʢʘ ʠ ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʙʦʨʳ 

¶ ʅʘʥʦʤʘʪʝʨʠʘʣʳ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ 

¶ ʀʥʬʦʨʤʘʪʠʢʘ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ 

¶ ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

¶ ʄʘʪʝʤʘʪʠʢʘ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʠʥʞʠʥʝʨʠʷ 

¶ ʄʝʭʘʥʦʪʨʦʥʠʢʘ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

¶ ʕʣʝʢʪʨʦʧʨʠʚʦʜ, ʘʚʪʦʤʘʪʠʢʘ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ 

¶ ʇʨʠʙʦʨʦʩʪʨʦʝʥʠʝ 

¶ ɹʠʦʤʝʜʠʮʠʥʩʢʘʷ ʠʥʞʝʥʝʨʠʷ 

¶ ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ 

¶ ʄʝʥʝʜʞʤʝʥʪ ʠʥʥʦʚʘʮʠʡ ʠ ʘʥʪʠʢʨʠʟʠʩʥʳʡ ʤʝʥʝʜʞʤʝʥʪ 

 

ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʩʦʜʝʨʞʠʪ ʜʦʢʣʘʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ VI ʅʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʅʘʫʢʘ ʥʘʩʪʦʷʱʝʛʦ ʠ 

ʙʫʜʫʱʝʛʦè ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʩʦʩʪʦʷʚʰʝʡʩʷ 22 ï 

24 ʤʘʨʪʘ 2018 ʛʦʜʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʥʬʝʨʝʥʮʠʠ ʷʚ-

ʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʧʨʠʚʣʝʯʝʥʠʝ ʠʭ ʢ ʨʝʰʝ-

ʥʠʶ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɺʩʝ ʜʦʢʣʘʜʳ ʧʨʦʭʦʜʷʪ ʨʝ-

ʮʝʥʟʠʨʦʚʘʥʠʝ.  

 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʨʦʚʝʜʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 
ʉʇʙɻʕʊʋ çʃʕʊʀè. 
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ʀʅʌʆʈʄɸʊʀʂɸ ɺ ʊɽʍʅʀʏɽʉʂʀʍ ʉʀʉʊɽʄɸʍ  

ʀ ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʊɽʍʅʀʂɸ 

STUDY OF THE ADVANTA GES OF INTRODUCING AN AU TOMATED 

SYSTEM FOR TESTING STUDENTS' KNOWLEDGE  

K. ATTO 

Abstract. The importance of this work is to examine the process that carried out by the educational institutions 

of its students and the results that resulted in the success or failure of them, and the urgent need for a system 

that helps in the process of managing the examination process as a whole, from the development of questions 

to progress to the exam to the results of the examinations automatically, and accurate fast way. 

 Keywords: E-learning , knowledge controlʙ ASP.NET , ʉ# , Oracle , PL / SQL ,Oracle SQL 

The importance of the exam process conducted by educational institutions and the results 

that show the successes or failures of students show an urgent need for a system that helps in the 

process of managing the exam process as a whole, starting with the development of questions for 

the exam, ending by checking and processing the results. 

General structure of the program: 

The software complex is a client-server application that allows you to automate the testing 

by a student, to use the results when ranking and getting admissions to the exams. 

The system consists of the following layers: 

Å databases: this layer contains the records, procedures and tables required for program 

operation; 

Å Intermediate layer between the interface and the database: This layer generates queries, 

converting input information from administration forms to database queries, and outputs the 

result back. 

Å User interface: a graphical interface for easy administration of information. With it, you 

add, display, change, and delete information, call and other functions. 

It includes editable on the server side:  

Å students archive; 

Å archive of teachers; 

Å Semester curricula; 

Å methodological materials; 

Å Bank of questions (tasks). 

Interface 

To register new students in the system, the appropriate form is used. Students' personal data 

are filled in. There is a check whether there are records about the current student in the database, 

if it already exists, then a system message is displayed about it. The fragment of the interface is 

shown in Fig.1.  
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Figure 1. student Records Administration Interface 

The identical form is designed to administer the list of students. Information is entered in the 

STD database table. 

Used for the implementation of the program part of the project technology: 

Å Visual Studio 2012 / ASP.NET / C # - client and server interface; 

Å Oracle DBMS (version 10 / 11g); 

Å PL / SQL Developer 8.0 - database development environment for Oracle DBMS; 

Å query language: Oracle SQL. 

Hardware required for the project: 

Å Server. 

Å LAN for personal computers. 

Å Printer for outputting results. 

Brief algorithm of work with the complex: 

At the beginning of each academic year, curricula are updated (new disciplines are added, 

occupation plans are updated). 

 1) For each discipline, a list of exam questions is formed, as well as tests for checking 

residual knowledge (FOS). 

2) Students are tested in computer classes. 

3) The results are stored in the database on the server. 

4) At the end of the selected reporting period (semester, academic year, completion of the 

student's course of study at the university), statistics are generated for summarizing and adjusting 

in step 1. 

Advantages of online testing: 

Å instant check of results; 

Å an understandable criterion for rating; 

Å Online testing allows you not to use time in the classroom, which will give more hours to 

study materials with the teacher; 

Å simple adjustment of the questions: no correction of the test material (retyping, as in the 

case of paper tests) is required; 

Å the use of electronic media with a customized backup system significantly reduces the 

likelihood of losing test results, in comparison with the classic "paper" tests. 

Cost of implementation our program: 
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In general, the organization of testing in electronic form will cost more than the conduct of a 

classical test form. The cost of hardware will be about: from 75 thousand rubles. for server 

equipment, about 500 thousand rubles. for PC for LAN (15-20 thousand for each computer and 

peripherals, 25 computers for testing, 5 standby), 10 thousand for MFPs for printing results. 

If the university does not have a ready premises for testing, then about 350 thousand rubles. 

will go to prepare the premises and equip it with the necessary furniture. 

To monitor the work of the class, as well as update the databases with questions and results, 

it is necessary to involve the class administrator. It may be already working at the university, he 

can be assigned a salary for class maintenance in the range of 10-20 thousand rubles. per month. 

In total, equipment of the class costs from 600 thousand rubles. If all necessary equipment is 

to be ordered, we also take into account the monthly expenses for the personnel salaries. 

It would cost much less to use the online platform for testing, but this will create certain 

risks: for example, it will make it easier for students to write-off. 

¶ Suggestions for system upgrading  

Å Development of unified test forms and creation of a recognition program for the possibility 

of including in the system also the results of "paper" tests. 

Å Export-import a database of questions to simplify the update. 

Å Creation of additional modules for the complex (for example, the module for building 

flowcharts, digital devices, the built-in compiler for some programming languages), which will 

allow to include in the tests not only the questions with the choice of the answer or the open 

field, but also check the level of the student's preparedness when the delivered the task is solved 

according to the algorithm chosen at its discretion, but it must meet certain requirements at run-

time (run time, occupied memory). 

Å Creation of a web service for remote testing for opening online courses of additional 

education and a virtual university 

Å Use advanced mathematical models and data analysis methods for in-depth analysis of 

results. 
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ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ ʚ 
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ʨʘʟʨʝʞʝʥʥʳʭ ʤʘʪʨʠʮ, ʩʦʜʝʨʞʘʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʫʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʝʪʦʜʳ ʘʜʨʝʩʘʮʠʠ ʠ ʩʪʨʦʯʥʦ-ʩʪʦʣʙʮʦʚʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʬʦʨʤʘʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʝʙ-ʪʝʭʥʦʣʦʛʠʠ, ʚʝʙ-ʩʝʨʚʠʩʳ, ʩʝʨʚʠʩ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʤʧʘʢʪʥʦʝ 

ʦʧʠʩʘʥʠʝ, ʨʘʟʨʝʞʝʥʥʳʝ ʤʘʪʨʠʮʳ. 
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ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ ʚ ʩʝʨʚʠʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ 

ʪʝʭʥʦʣʦʛʠʶ ʦʙʨʘʙʦʪʢʠ ʨʘʟʨʝʞʝʥʥʳʭ ʤʘʪʨʠʮ ʥʘ ʦʩʥʦʚʝ ʩʞʘʪʠʷ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʚʳʧʦʣʥʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ɺ ʢʘʯʝʩʪʚʝ ʚʘʨʴʠʨʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʟʥʘʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʨʝʟʠʩʪʦʨʦʚ ʠ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʜʘʯ 

ʫʧʨʘʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʣʴʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 

(ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, ʚʣʘʞʥʦʩʪʴ ʠ ʪ.ʜ.), ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʩʯʝʪ ʩʢʘʣʷʨʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʚʳʙʨʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ ʢ ʚʘʨʠʘʮʠʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʢʦʤʧʦʥʝʥʪʦʚ [1]. 

ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ, ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ [2]. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʘʢʪʥʫʶ ʬʦʨʤʫ ʦʧʠʩʘʥʠʷ ʨʘʟʨʝʞʝʥʥʳʭ ʙʣʦʯʥʳʭ ʤʘʪʨʠʮ ʦʪʜʝʣʴʥʳʭ 

ʧʦʜʩʠʩʪʝʤ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘʢʦʡ ʤʝʪʦʜ, ʢʘʢ ʤʝʪʦʜ ʠʥʜʝʢʩʥʦ-ʘʜʨʝʩʥʳʭ 

ʤʘʪʨʠʮ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʤʝʪʦʜ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʭʨʘʥʠʪʴ ʠʩʭʦʜʥʦʝ 

ʦʧʠʩʘʥʠʝ ʚ ʢʦʤʧʘʢʪʥʦʡ ʬʦʨʤʝ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʷʪʴ ʬʦʨʤʘʪ 

ʥʘʯʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʄʝʪʦʜ ʠʥʜʝʢʩʥʦ-ʘʜʨʝʩʥʳʭ ʤʘʪʨʠʮ ʦʩʥʦʚʘʥ ʥʘ ʚʚʝʜʝʥʠʠ ʥʝʢʦʪʦʨʦʡ ʮʝʣʦʯʠʩʣʝʥʥʦʡ 

ʤʘʪʨʠʮʳ A, ʢʦʪʦʨʘʷ ʚ ʪʦʯʥʦʩʪʠ ʧʦʚʪʦʨʷʝʪ ʩʪʨʫʢʪʫʨʫ ʠʩʭʦʜʥʦʡ ʨʘʟʨʝʞʝʥʥʦʡ ʤʘʪʨʠʮʳ, 

ʚʭʦʜʷʱʝʡ ʚ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ ʠʥʜʝʢʩʥʦ-ʘʜʨʝʩʥʘʷ 

ʤʘʪʨʠʮʘ ʩʦʜʝʨʞʠʪ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ a ʥʝʥʫʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚ 

ʥʝʢʦʪʦʨʦʤ ʤʘʩʩʠʚʝ WZ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʥʝʥʫʣʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʠʩʭʦʜʥʦʡ 

ʤʘʪʨʠʮʳ ʨʘʚʝʥ a, ʪʦ ʚ ʠʥʜʝʢʩʥʦ-ʘʜʨʝʩʥʫʶ ʤʘʪʨʠʮʫ ʚʚʦʜʠʪʩʷ ʟʥʘʯʝʥʠʝ A(i,j)=a. 

ʇʨʠ ʜʝʢʦʤʧʦʟʠʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ ʠʥʜʝʢʩʥʦ-ʘʜʨʝʩʥʳʝ ʤʘʪʨʠʮʳ ʩʣʝʜʫʝʪ ʬʦʨʤʠʨʦʚʘʪʴ 

ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʥʝʥʫʣʝʚʳʭ ʙʣʦʢʦʚ ʤʘʪʨʠʮʳ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ ʜʣʷ k-ʡ 

ʧʦʜʩʠʩʪʝʤʳ ʪʘʢʠʤʠ ʙʣʦʢʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʜʤʘʪʨʠʮʳ Wkk, Wk0, W0k, W00. ʆʜʥʘʢʦ ʩʠʣʴʥʦ 

ʨʘʟʨʝʞʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʧʦʜʤʘʪʨʠʮʘ Wkk, ʧʦʵʪʦʤʫ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩʞʘʪʠʝ ʜʘʥʥʳʭ ʪʦʣʴʢʦ ʚ ʜʠʘʛʦʥʘʣʴʥʳʭ ʙʣʦʢʘʭ. ʇʦʩʢʦʣʴʢʫ 

ʧʝʨʝʭʦʜ ʢ ʢʦʤʧʘʢʪʥʦʡ ʬʦʨʤʝ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʚʩʝʭ 

ʜʠʘʛʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ, ʪʦ ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʜʝʢʩʥʦ-

ʘʜʨʝʩʥʳʝ ʤʘʪʨʠʮʳ Ak ʜʣʷ ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʠʥʜʝʢʩʥʦ-ʘʜʨʝʩʥʳʭ ʤʘʪʨʠʮ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʚʝʩʪʠ 

ʩʢʘʥʠʨʦʚʘʥʠʝ ʠʥʜʝʢʩʥʦ-ʘʜʨʝʩʥʦʡ ʤʘʪʨʠʮʳ ʠ ʚʳʙʨʘʪʴ ʠʟ ʥʝʝ ʦʯʝʨʝʜʥʦʡ ʥʝʥʫʣʝʚʦʡ 

ʵʣʝʤʝʥʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʝ ʯʠʩʣʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ, ʟʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʨʷʜʢʦʚʳʡ ʵʣʝʤʝʥʪ ʠʟ ʤʘʩʩʠʚʘ WZ [3]. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ɺʩʝ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʪʝʨʥʝʪʘ ʥʘ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʚʳ-

ʥʫʞʜʘʝʪ ʠʩʢʘʪʴ ʙʦʣʝʝ ʙʳʩʪʨʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʥʳʝ ʩʧʦʩʦʙʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ. ʊʝʢʫʱʘʷ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴ ʕɺʄ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʝʨʪʦʯʥʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ ʘʣ-

ʛʦʨʠʪʤʳ ʥʘ ʥʠʭ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʝʡʨʦʩʝʪʠ ʧʦʟʚʦʣʷʶʪ 

ʨʝʰʠʪʴ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʢʘʢ ʥʘʢʣʦʥʳ ʠ ʧʦʚʦʨʦʪʳ ʛʦʣʦʚʳ, ʠʟʤʝʥʝʥʠʷ ʦʩʚʝʱʝʥʠʷ ʠ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʣʠʮʘ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʝʤʣʝʤʘʷ ʪʦʯʥʦʩʪʴ ʠ ʥʠʟʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʣʣʠʟʠʠ ʩ ʣʠ-

ʮʦʤ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʣʠʯʥʦʩʪʠ 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʣʠʯʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩʪʘʣʘ ʠʥʪʝʨʝʩʦʚʘʪʴ ʯʝʣʦʚʝʯʝʩʪʚʦ ʜʦʩʪʘʪʦʯʥʦ 

ʜʘʚʥʦ. ɽʱʝ ʚ ɺʝʪʭʦʤ ɿʘʚʝʪʝ ʫʧʦʤʠʥʘʣʩʷ ʜʦʢʫʤʝʥʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠʮ 

ʇʝʨʩʠʜʩʢʦʡ ʠʤʧʝʨʠʠ. ʆʜʥʘʢʦ, ʚ ʥʝʤ ʥʝ ʩʦʜʝʨʞʘʣʦʩʴ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʣʘʜʝʣʴʮʝ, 

ʢʨʦʤʝ ʝʛʦ ʠʤʝʥʠ ʠ ʬʘʤʠʣʠʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʣʦ ʦʜʥʦʟʥʘʯʥʦ ʩʫʜʠʪʴ ʦ ʧʨʘʚʜʠʚʦʩʪʠ ʩʣʦʚ 

ʧʦʜʘʪʝʣʷ. ɺʩʢʦʨʝ ʚ ʘʥʪʠʯʥʳʭ çʧʘʩʧʦʨʪʘʭè ʧʦʷʚʠʣʠʩʴ ʩʪʨʦʢʠ ʩ ʦʧʠʩʘʥʠʝʤ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʣʘʜʝʣʴʮʝʚ. ʊʘʢ, ʪʝʭʥʦʣʦʛʠʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʘ ʜʦ XX ʚʝʢʘ, ʧʦʢʘ ʥʝ ʙʳʣʠ ʦʪʢʨʳʪʳ 

ʜʘʢʪʠʣʦʩʢʦʧʠʷ ʠ ʬʦʪʦʛʨʘʬʠʷ.  

ʋʜʠʚʠʪʝʣʴʥʦ, ʥʦ ʩʝʡʯʘʩ ʪʝʭʥʦʣʦʛʠʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ ʚ ʨʷʜʦʚʦʤ ʩʣʫʯʘʝ ʚʩʝ ʝʱʝ 

ʥʘʧʦʤʠʥʘʝʪ ʠʩʧʦʣʴʟʦʚʘʚʰʫʶʩʷ ʚ 443 ʛ. ʜʦ ʥ. ʵ. ʝʜʠʥʩʪʚʝʥʥʦʝ, ʥʘ ʯʪʦ ʦʧʠʨʘʝʪʩʷ 

ʧʨʦʚʝʨʷʶʱʠʡ ï ʵʪʦ ʬʦʪʦʛʨʘʬʠʷ. ʀʤʝʥʥʦ ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʣʠʮ ʚ 1964 ʠ 1965 ʛʦʜʘʭ ɺʫʜʨʦ ɹʣʝʜʩʦʫ, ʍʝʣʝʥ ʏʘʥ ɺʫʣʴʬ ʠ ʏʘʨʣʴʟ ɹʠʩʩʦʥ ʩʜʝʣʘʣʠ 

ʧʦʧʳʪʢʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʕɺʄ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʣʠʮ ʩ ʛʦʪʦʚʦʡ ʙʘʟʦʡ.  

ɽʱʝ ʪʦʛʜʘ ʙʳʣʠ ʥʘʟʚʘʥʳ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ: ʚʨʘʱʝʥʠʝ ʠ 

ʥʘʢʣʦʥ ʛʦʣʦʚʳ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʘʤʝʨʳ, ʦʩʚʝʱʝʥʠʝ ʠ ʪʝʥʠ ʩʦʟʜʘʚʘʣʠ ʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ 

ʜʣʷ ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʙʳʣʠ 

ʨʝʰʝʥʳ, ʘ ʥʝʢʦʪʦʨʳʝ ʠ ʩʝʡʯʘʩ ʟʘʩʪʘʚʣʷʶʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʟʨʝʥʠʶ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʚʩʝ ʙʦʣʝʝ ʟʘʧʫʪʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʤʦʞʥʦ 

ʙʦʨʦʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʢʘʤʝʨʳ ʜʦ ʣʠʮʘ: ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʥʦʨʤʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʣʠʮʘ (ʧʨʠ ʵʪʦʤ ʬʦʥ ʜʦʣʞʝʥ 

ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʥʪʨʘʩʪʥʳʤ) ʠ ʠʟʤʝʥʝʥʠʠ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʮʝʣʠ ʥʦʨʤʘʣʠʟʘʮʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ ʧʝʨʝʜ ʵʪʠʤ ʚʳʧʦʣʥʷʝʪʩʷ ʝʱʝ ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʥʘʢʣʦʥʘ 

ʛʦʣʦʚʳ ʚʧʨʘʚʦ ʠʣʠ ʚʣʝʚʦ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʦʩʪʦʡ ʤʠʥʠʤʠʟʘʮʠʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʰʠʨʠʥʳ ʨʘʤʢʠ ʚʳʜʝʣʝʥʠʷ ʣʠʮʘ ʧʨʠ ʧʝʨʝʙʦʨʝ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ ʠʟʦʙʨʘʞʝʥʠʷ.  

ɻʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮʘ ʧʨʠ 

ʧʦʚʦʨʦʪʘʭ ʛʦʣʦʚʳ ʠ ʠʟʤʝʥʝʥʠʠ ʝʝ ʥʘʢʣʦʥʘ ʚʧʝʨʝʜ-ʥʘʟʘʜ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ 

ʦʩʚʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʩʢʘʥʠʨʦʚʘʥʠʷ.  ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʕɺʄ ʧʦʷʚʠʣʘʩʴ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ 

ʠʤʝʥʥʦ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɿʜʝʩʴ ʩʪʦʠʪ ʦʛʦʚʦʨʠʪʴʩʷ, ʯʪʦ ʩʠʩʪʝʤʳ 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʠʥʬʨʘʢʨʘʩʥʳʝ ʢʘʤʝʨʳ ʠ ʧʨʦʯʠʝ ʩʧʝʮʠʘʣʴʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦ ʧʨʠʯʠʥʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʤʘʩʩʦʚʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ.  

ʊʦʣʯʢʦʤ ʢ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʧʦʩʣʫʞʠʣʦ ʠʟʦʙʨʝʪʝʥʠʝ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʘʙʦʪʳ ʥʝʡʨʦʥʦʚ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ. ʅʘ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ ʘʣʛʦʨʠʪʤʳ ʥʘ 

ʦʩʥʦʚʝ ʥʝʡʨʦʩʝʪʝʡ ʦʢʘʟʘʣʠʩʴ ʪʦʯʥʝʝ, ʯʝʤ ʘʣʛʦʨʠʪʤʳ ʛʠʙʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʥʘ ʛʨʘʬʘʭ, Active 

Appearance Models (AAM) ʠ ʜʘʞʝ ʤʦʛʣʠ ʩʦʧʝʨʥʠʯʘʪʴ ʩ ʤʝʪʦʜʦʤ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ 

(PCA). ʍʦʪʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʣʛʦʨʠʪʤʳ ʥʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʚʩʝ ʙʦʣʝʝ ʫʩʣʦʞʥʷʶʪʩʷ, 

ʚʙʠʨʘʷ ʚ ʩʝʙʷ ʜʦʩʪʦʠʥʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ. ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʧʦʜʭʦʜʷʱʠʭ 

ʘʣʛʦʨʠʪʤʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ 

ʩʠʩʪʝʤʦʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, ʦʧʠʩʘʥʥʳʭ ɺʫʜʨʦ ɹʣʝʜʩʦʫ, ʘʣʛʦʨʠʪʤʦʚ 

ʥʘ ʥʝʡʨʦʩʝʪʷʭ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ɸʣʛʦʨʠʪʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʨʘʟʜʝʣʝʥ ʥʘ 6 ʵʪʘʧʦʚ: ʧʦʣʫʯʝʥʠʝ 

ʩʥʠʤʢʘ, ʚʳʜʝʣʝʥʠʝ ʣʠʮʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʥʦʨʤʘʣʠʟʘʮʠʷ, ʢʦʜʠʨʦʚʘʥʠʝ, ʩʨʘʚʥʝʥʠʝ ʩ ʙʘʟʦʡ 

ʣʠʮ, ʚʳʜʘʯʘ ʨʝʟʫʣʴʪʘʪʘ. ʆʜʥʘʢʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʝʨʝʜ 

ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ ï ʨʘʟʤʝʩʪʠʪʴ ʣʠʮʦ 

ʧʝʨʝʜ ʢʘʤʝʨʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʩʢʘʞʝʥʠʷ ï ʩʤʦʪʨʝʪʴ ʧʨʷʤʦ ʧʝʨʝʜ 

ʩʦʙʦʡ, ʥʝ ʥʘʢʣʦʥʷʪʴ ʛʦʣʦʚʫ ʚʧʝʨʝʜ ʠʣʠ ʚ ʩʪʦʨʦʥʳ ʠ ʩʦʙʣʶʜʘʪʴ ʤʘʩʰʪʘʙ ʦʨʠʝʥʪʠʨʫʷʩʴ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʨʘʟʤʝʪʢʝ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʩ ʢʘʤʝʨʳ. ɿʘʪʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʫʯʝʥʠʝ ʩʥʠʤʢʘ. ʉʚʝʯʝʥʠʝ ʯʘʩʪʠ ʵʢʨʘʥʘ, ʥʝ ʟʘʥʷʪʦʡ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʛʨʘʤʤʳ 

ʩʧʦʩʦʙʥʦ ʫʣʫʯʰʠʪʴ ʦʩʚʝʱʝʥʠʝ ʣʠʮʘ ʠ ʩʛʣʘʜʠʪʴ ʪʝʥʠ ʦʪ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ. 

ɼʘʣʝʝ, ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ɺʠʦʣʳ-ɼʞʦʥʩʘ ʥʘ ʧʨʝʜʦʙʫʯʝʥʥʦʡ ʥʝʡʨʦʩʝʪʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʚʳʜʝʣʝʥʠʝ ʣʠʮʘ. ʇʦʩʣʝ ʚʳʜʝʣʝʥʥʘʷ ʦʙʣʘʩʪʴ ʚʳʨʘʚʥʠʚʘʝʪʩʷ, ʥʦʨʤʘʣʠʟʫʝʪʩʷ ʠ ʢʦʜʠʨʫʝʪʩʷ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʪʦʨʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ɺ ʠʪʦʛʝ ʚʳʜʘʝʪʩʷ ʛʦʪʦʚʳʡ 

ʨʝʟʫʣʴʪʘʪ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ. ɺ ʦʩʥʦʚʫ ʠʭ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥ ʧʨʠʥʮʠʧ ʧʝʨʝʭʦʜʘ ʦʪ ʤʝʣʢʠʭ ʢʦʥʢʨʝʪʥʳʭ ʜʝʪʘʣʝʡ 

ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʙʦʣʝʝ ʘʙʩʪʨʘʢʪʥʳʤ ï ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʩʚʝʨʪʢʘ. ʀʭ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʩʦʟʜʘʥʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʪʦ ʝʩʪʴ 

ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ ʪʦʯʥʦʩʪʴ ʜʣʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, 

ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʣʠʮʘ. ʊʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 90%, 

ʘ ʪʦʯʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʢʦʣʦ 96%, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʛʦʨʘʟʜʦ ʯʘʱʝ 

ʥʝ ʤʦʞʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʯʝʣʦʚʝʢʘ, ʯʝʤ ʚʳʜʘʝʪ ʦʰʠʙʦʯʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦʙ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʨʘʟʚʝʨʥʫʪʴ 

ʩʠʩʪʝʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪ 

ʙʣʦʢʠʨʦʚʢʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʚʝʙ 

ʩʝʨʚʠʩʦʚ. 
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ɺʓʗɺʃɽʅʀɽ ɿɸɺʀʉʀʄʆʉʊʀ ʍɸʈɸʂʊɽʈɸ  

ʊʈɽʑʀʅʆʆɹʈɸɿʆɺɸʅʀʗ ʆʊ ʇɽʈɽʇɸɼʆɺ ʊɽʄʇɽʈɸʊʋʈ 

ɺ.ʉ. ɹɽʃʆʋʉʆɺɸ, ɸ.ɺ. ɻʈʀɻʆʈʔɽɺɸ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʇʙɻʋ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʘʛʨʫʟʢʠ  ʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ 

ʘʤʧʣʠʪʫʜ ʠʩʪʦʯʥʠʢʦʚ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʪʨʝʱʠʥ. ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤ-

ʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʙʦʣʴʰʦʡ  ʦʙʲʝʤ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʦʚʝ-

ʜʝʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʜʝʬʝʢʪʦʚ  ʚ ʙʝʪʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʘʢʫʩʪʠʢʦ-ʵʤʠʩʩʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʫʩʪʠʯʝʩʢʘʷ ʵʤʠʩʩʠʷ, ʩʢʦʣʴʟʷʱʝʝ ʦʢʥʦ, ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʪʝʨʤʦ-

ʥʘʛʨʫʟʢʘ ʙʝʪʦʥʘ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ 

ʄʝʪʦʜ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ (ɸʕ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʙʦʨʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʤʥʦʞʝʩʪʚʘ ʟʚʫʢʦʚʳʭ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʘʪʯʠʢʦʚ, ʝʸ 

ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ ʩʦʦʨʫʞʝʥʠʷ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ [3]. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʩʣʝʜʫʶʱʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ: ʚ ʧʝʨʠʦʜ ʩ 30 ʦʢʪʷʙʨʷ ʧʦ 20 ʥʦʷʙʨʷ 2017 ʛʦʜʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ 

ʥʘʛʨʝʚʘʶʱʝʛʦʩʷ ʦʙʲʝʢʪʘ, ʟʘʢʣʶʯʝʥʥʦʛʦ ʚ ʙʝʪʦʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʚ ʢʦʪʦʨʫʶ ʙʳʣʦ ʚʧʘʷʥʦ 

10 ʜʘʪʯʠʢʦʚ ʜʣʷ ʩʙʦʨʘ ʠ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʜʘʯʠ ʩʚʝʜʝʥʠʡ ʥʘ ʢʦʤʧʴʶʪʝʨ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʠʩʩʣʝʜʫʝʤʦʝ ʩʦʦʨʫʞʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʥʘʛʨʝʚʘʣʦʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫ-

ʯʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ (ʧʦʨʷʜʢʘ ʧʦʣʫʤʠʣʣʠʦʥʘ ʟʘʧʠʩʝʡ).  

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝ-

ʭʦʜʠʪ ʢ ʩʭʝʤʝ: ʥʘʛʨʫʞʝʥʠʝ, ʦʙʥʘʨʫʞʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʟʦʥ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʫʧʨʦʱʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ (ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʠʟʚʝʩʪʥʳʤ ʢʨʠʪʝʨʠʷʤ), ʩʨʘʚ-

ʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʜʘʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ, ʥʘʢʦʥʝʮ, ʧʝʨʝʧʨʦʚʝʨʢʘ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦ-

ʜʘʤʠ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʦʙʱʠʡ ʦʙʲʝʤ ʧʦʣʫʯʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʠʩʧʳ-

ʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʢʦʨʨʝʢʪʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʵʪʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʪʨʝʥʜʦʚ ʧʦʷʚʣʝʥʠʷ 

ʪʨʝʱʠʥ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ (ʥʘʩʢʦʣʴʢʦ ʚʝʣʠʢʦ ʙʳʣʦ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʢ ʪʦʯʥʦ ʬʠʢʩʠʨʦʚʘʣʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʘʪʯʠʢʠ). ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ 

ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʜʚʝ ʟʘʜʘʯʠ. 

1. ʉʨʝʜʩʪʚʘʤʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦʙʨʘʙʦʪʘʪʴ ʜʘʥʥʳʝ ʪʘʢ, 

ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʝʞʜʫ ʧʦʣʫʯʝʥʥʳʤʠ ʧʦʢʘʟʘʥʠʷʤʠ ʠ ʚʙrʨʘʪʴ, ʢʘ-

ʢʦʡ ʤʝʪʦʜ ʣʫʯʰʝ ʚʩʝʛʦ ʦʧʠʩʳʚʘʝʪ ʨʝʘʣʴʥʦ ʧʨʦʠʩʭʦʜʠʚʰʠʝ ʩʦʙʳʪʠʷ ʪʨʝʱʠʥʦʦʙʨʘ-

ʟʦʚʘʥʠʷ. ɿʘʜʘʯʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʢʘʢʠʤ ʠʟ ʤʝʪʦʜʦʚ ʦʙʨʘʙʘʪʚrʘʪʴ ʜʘʥʥʳʝ ʣʝʞʠʪ 

ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʠ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪ-

ʢʠ, ʘ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʩʚʝʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʦʜʥʠʤ ʠʟ ʵʪʠʭ ʤʝʪʦʜʦʚ - 

http://www.dkriesel.com/
http://neuralnetworksanddeeplearning.com/
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ʧʨʦʩʪʳʤ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʩʦ ʩʛʣʘʞʠʚʘʥʠʝʤ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʤʝʪʦʜʦʤ 

ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ.  

2. ɺʳʷʩʥʠʪʴ, ʝʩʪʴ ʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʪʝʤʧʘʤʠ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʝʸ 

ʧʝʨʝʧʘʜʘʤʠ ʚʥʫʪʨʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʝʤ, ʩʢʦʣʴʢʦ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʵʪʦʤ ʪʨʝʱʠʥ, 

ʠʩʭʦʜʷ ʠʟ ʢʦʣʠʯʝʩʪʚʘ ʩʠʛʥʘʣʦʚ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ ʥʘʛʨʝʚʘʥʠʷ. 

ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʩʭʦʜʠʣʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 10 ʯʘʩʦʚ ʦʙʲʝʢʪ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʘʛʨʝʚʘʣʠ, ʟʘʪʝʤ ʰʣʦ 24 ʯʘʩʘ ʚʳʜʝʨʞʢʠ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʧʝʨʚʳʝ 4 ʜʥʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ 

ʜʘʪʯʠʢʘʤʠ ʚ ʙʝʪʦʥʥʦʡ ʦʙʦʣʦʯʢʝ ʠ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʢʦʨʧʫʩʝ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦ 

ʦʩʠ ʘʙʩʮʠʩʩ ʫʢʘʟʘʥʦ ʚʨʝʤʷ ʚ ʯʘʩʘʭ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʛʨʘʜʫʩʘʭ ʧʦ ʎʝʣʴʩʠʶ. 

 

ʈʠʩ. 1. ɻʨʘʬʠʢʠ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʝʨʚʳʝ ʜʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ɸʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ ʘʥʘʣʠʟʘ, ʥʘʧʠʩʘʥʥʳʡ ʥʘ ʷʟʳʢʝ C#, ʚ ʢʦʪʦ-

ʨʦʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʠʨʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʝʤ ʘʤʧʣʠʪʫʜʳ 

ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʙʳʣ ʚʳʙʨʘʥ ʥʝʩʣʫʯʘʡʥʦ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ. ɼʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ɸʕ, ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʝʥʳ ʦʪ ʦʪʜʝʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ, ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʝʱʠʥ ʠʤʧʫʣʴʩʳ ʦʪ ʥʠʭ 

ʦʯʝʥʴ ʚʘʞʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʠ ʦʪʜʝʣʪ̫ʴ ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ, ʥʦ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʧʦ-

ʩʪʘʚʣʝʥʘ ʜʨʫʛʘʷ ʮʝʣʴ - ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʠ ʵʪʘʧʳ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʩʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ. ʉʫʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʷʪʩʷ ʥʘ 

ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʜʣʠʥʝ ʥʘʙʦʨʘʭ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ, ʩʤʝʱʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ 

ʜʨʫʛʘ ʥʘ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʨʦʩʤʦʪʨʝ ʚʩʝʭ ʟʥʘʯʝʥʠʡ. ɼʣʷ ʪʝʭ ʞʝ ʮʝʣʝʡ 

ʤʝʪʦʜ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʠʥʬʦʨʤʘʪʠʢʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ DDOS-ʘʪʘʢ [2]. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʵʣʝʤʝʥʪʦʚ ʚʳʙʦʨʢʠ ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʦʡ ʨʘʟʥʦʡ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣ ʩʜʝʣʘʥ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʧʨʦʩʪʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ, ʢʦʪʦʨʦʝ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,  

ʛʜʝ x(t) ï ʚʨʝʤʝʥʥʦʡ ʨʷʜ, n ï ʚʝʣʠʯʠʥʘ ʦʢʥʘ ʫʩʨʝʜʥʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 2 ʠʟʦʙʨʘʞʝʥ 

ʛʨʘʬʠʢ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʝ. ɿʜʝʩʴ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʫʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʩʠʛʥʘʣʦʚ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʧʦʜʩʯʠʪʘʥʥʘʷ ʘʤʧʣʠʪʫʜʘ. 
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ʈʠʩ. 2. ɻʨʘʬʠʢ ʘʤʧʣʠʪʫʜʳ, ʧʦʣʫʯʘʝʤʦʡ ʤʝʪʦʜʦʤ ʧʨʦʩʪʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ 

ɺ ʮʝʣʦʤ, ʠʤʧʫʣʴʩʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦ ʢʨʘʪʯʘʡʰʠʤ ʪʨʘʝʢʪʦʨʠʷʤ, ʦʜʥʘʢʦ ʠʟ-ʟʘ 

ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʙʝʪʦʥʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚ ʥʝʤ ʪʨʝʱʠʥ, ʠʟʤʝʥʝʥʠʷ ʠʭ ʨʘʟʤʝʨʦʚ ʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠ, ʩʘʤʠ ʵʪʠ ʪʨʘʝʢʪʦʨʠʠ ʜʦʣʞʥʳ ʠʟʤʝʥʷʪʴʩʷ. ʋʜʣʠʥʝʥʠʝ ʧʫʪʠ ʠ ʦʛʠʙʘʥʠʝ 

ʧʨʝʧʷʪʩʪʚʠʡ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʤʩʷ ʩʠʛʥʘʣʦʤ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʝʛʦ ʘʤʧʣʠʪʫʜʳ ʚ 

ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ.  

ʅʘ 80ʦʤ ʯʘʩʫ ʦʧʳʪʘ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʨʧʫʩ ʤʘʢʝʪʘ ʥʘʛʨʝʣʩʷ ʜʦ 160 ʛʨʘʜʫʩʦʚ, ʟʘʪʝʤ ʯʝʨʝʟ 

ʯʘʩ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʟʢʦ ʥʘʯʘʣʘ ʧʘʜʘʪʴ, ʧʨʠ ʵʪʦʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʙʝʪʦʥʥʦʡ ʦʙʦʣʦʯʢʠ ʥʝ 

ʫʤʝʥʴʰʠʣʘʩʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʠʟʦʰʝʣ ʩʠʣʴʥʳʡ ʩʢʘʯʦʢ ʘʤʧʣʠʪʫʜʳ, ʘ ʟʘʪʝʤ ʧʦʢʘʟʘʥʠʷ 

ʨʝʟʢʦ ʫʧʘʣʠ, ʠ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʠʭ ʩʠʛʥʘʣʦʚ ʩ ʜʘʪʯʠʢʦʚ.  

ʅʘʯʘʣʦ ʚʪʦʨʦʛʦ ʜʥʷ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʩʤ. ʨʠʩʫʥʦʢ 2) ʩʦʦʪʚʝʪʩʪʚʫʝʪ Tå100ÁC (ʮʝʥʪʨ) ʠ 

Tå65ÁC (ʥʘʨʫʞʥʘʷ ʦʙʦʣʦʯʢʘ). ʇʨʠ Tå105ÁC (ʮʝʥʪʨ) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʦʙʳʪʠʝ ʩ ʦʯʝʥʴ ʚʳ-

ʩʦʢʦʡ ʵʥʝʨʛʠʝʡ. ʌʦʨʤʘʣʴʥʦ - ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʨʝʱʠʥʳ II ʨʦʜʘ. ʆʜʥʘʢʦ, ʚʝʨʦʷʪʥʝʡ 

ʚʩʝʛʦ, ʠʤʝʣʠ ʤʝʩʪʦ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʜʚʠʞʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʨʷʜʦʤ ʧʝʨʠʬʝ-

ʨʠʡʥʦʡ ʪʨʫʙʦʡ. ʇʨʠʤʝʥʝʥʠʝ ʫʩʨʝʜʥʝʥʠʷ ʤʝʪʦʜʦʤ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ ʥʝ ʧʦʟʚʦʣʠʣʦ ʵʪʦʤʫ 

ʝʜʠʥʠʯʥʦʤʫ ʩʦʙʳʪʠʶ ʥʘʨʫʰʠʪʴ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʧʦʚʝʜʝʥʠʷ ʘʤʧʣʠʪʫʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʘʨʪʠʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʫʤʫʣʷʪʠʚʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤ ʤʠʢʨʦʪʨʝʱʠʥ ʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʟʦʥʝ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʥʘʛʨʫʞʝʥʠʷ. ʕʪʦ ʭʦʨʦʰʦ ʩʦʦʪʥʦʩʠʪʩʷ ʩ 

ʨʘʙʦʪʘʤʠ [4],[5].  

ɿʘʪʝʤ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʭʦʪʷ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʝʝ ʤʦʱʥʳʝ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʵʤʠʩʩʠʠ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʠʩʪʦʯʥʠʢʠ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʥʦʡ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ - ʚʥʝʰʥʠʝ ʧʦʤʝʭʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ. ʇʦʵʪʦʤʫ ʪʦ, ʯʪʦ ʦʥʠ ʥʝ ʧʦʚʣʠʷʣʠ ʥʘ ʦʙʱʠʡ ʪʨʝʥʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʙʦʩʥʦʚʳʚʘʝʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʩʨʝʜʥʷʶʱʠʭ ʤʝʪʦʜʦʚ. 

ʇʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʥʘʛʨʝʚʘ ɸʕ ʘʢʪʠʚʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ, ɸʕ ʩʦʙʳʪʠʷ ʩ ʚʳ-

ʩʦʢʦʡ ʘʤʧʣʠʪʫʜʦʡ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʵʪʠʭ ʬʘʡʣʦʚ (ʜʣʷ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʜʥʷ) ʠ ʧʨʝʜʳʜʫʱʝʛʦ ʬʘʡʣʘ ʧʦʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʧʘʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʝʝ ʧʦʜʲʝʤʘ ʜʦ ʨʘʥʝʝ ʜʦʩʪʠʛʥʫʪʳʭ ʟʥʘʯʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʥʘ ʚʳʜʝʨʞʢʝ ʧʨʠ ʵʪʠʭ ʟʥʘʯʝʥʠʷʭ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʥʝʚʳʩʦʢʘʷ ɸʕ ʘʢʪʠʚʥʦʩʪʴ. ʈʦʩʪ 

ɸʕ ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʧʨʝʚʳʰʝʥʠʷ ʨʘʥʝʝ ʜʦʩʪʠʛʥʫʪʦʛʦ ʫʨʦʚʥʷ ʥʘʛʨʫʟʢʠ, ʝʩʣʠ 

ʪʦʣʴʢʦ ʩʨʝʜʘ ʥʝ ʩʦʜʝʨʞʠʪ ʜʝʬʝʢʪʳ ʢʨʠʪʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ. 

ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
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1. ɺʳʷʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʪʨʝʥʜʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʛʨʫʟʦʢ 

ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʥʘ ʚʝʩʴ ʤʘʩʩʠʚ ʜʘʥʥʳʭ. 

2. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ ʧʦʟʚʦʣʷʝʪ ʦʪʩʝʯʴ ʧʠʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʩʣʠʰʢʦʤ 

ʙʦʣʴʰʠʭ ʠ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʠʭ ʘʤʧʣʠʪʫʜ ʦʪʜʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʷʚ-

ʩʪʚʝʥʥʦ ʫʚʠʜʝʪʴ ʦʙʱʠʡ ʪʨʝʥʜ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʚ ʮʝʣʦʤ. 

3. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʙʨʘ-

ʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ɸʕ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʪʝʨʤʦʥʘʛʨʫʟ-

ʢʝ, ʜʣʷ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʠ  ʠ ʩʨʘʚʥʝʥʠʷ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʛʨʘʬʠʢʘʤʠ. 

4. ʉʦʚʧʘʜʝʥʠʝ ʪʨʝʥʜʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʪʘʢʞʝ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1.  ʊʠʭʦʥʦʚʘ ʆ.ɸ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩʢʦʣʴʟʷʱʝʛʦ ʫʩʨʝʜʥʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ʈɸɿʈɸɹʆʊʂɸ ʄʆɹʀʃʔʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ çʋʄʅʓʁ ʊʈɽʂɽʈè 

ʌ. ʄ. ɹʀʄɹɽʊʆɺ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʤ ʜʦʢʣʘʜʝ ʨʘʩʩʤʦʪʨʝʥʘ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʣʠʯʥʦʛʦ ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʧʦʣʝʟʥʦʡ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʙʩʪʚʝʥʥʦʤ ʧʝʨʝʜʚʠʞʝʥʠʠ ʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ, ʧʝʨʝʜʚʠʞʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʣʦ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤ ʠʤʝʪʴ ʬʠʪʥʝʩ ʙʨʘʩʣʝʪʳ, ʥʘʚʠʛʘʪʦʨʳ, 

ʛʘʜʞʝʪʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʤʦʥʠʪʦʨʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʜʥʷ. ʅʦ, ʯʪʦʙʳ 

ʧʦʩʪʦʷʥʥʦ ʙʳʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤ ʦ ʪʦʤ, ʩʢʦʣʴʢʦ ʰʘʛʦʚ ʚʳ ʩʦʚʝʨʰʘʝʪʝ ʝʞʝʜʥʝʚʥʦ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʙʨʘʩʳʚʘʝʤʳʭ ʢʘʣʦʨʠʡ, ʚ ʢʘʢʠʭ ʤʝʩʪʘʭ ʚʳ ʧʦʙʳʚʘʣʠ - ʩʦʚʩʝʤ ʥʝʦʙʷʟʘʪʝʣʴʥʦ 

ʧʨʠʦʙʨʝʪʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʜʦʨʦʛʦʡ ʛʘʜʞʝʪ, ʪʘʢ ʢʘʢ ʚʩʷ ʥʫʞʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʫʞʝ 

ʠʤʝʝʪʩʷ ʥʘ ʚʘʰʠʭ ʩʤʘʨʪʬʦʥʘʭ. ɼʣʷ ʵʪʦʛʦ ʚʩʝʛʦ ʣʠʰʴ  ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʙʦʨʘ, 

ʘʥʘʣʠʟʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʷʚʠʣʘʩʴ ʠʜʝʷ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʚʝʜʝʥʠʷ ʫʯʝʪʘ 

ʦ ʧʝʨʝʜʚʠʞʝʥʠʷʭ ʠ ʪʠʧʘ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʷʚʣʷʪʴ ʥʘʭʦʞʜʝʥʠʝ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʠ ʥʘ ʢʘʨʪʝ. ʊʦ ʝʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚ ʢʦʥʮʝ ʜʥʷ 

ʧʦʩʤʦʪʨʝʪʴ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʦʡʜʝʥ, ʠ ʦʪʤʝʪʠʪʴ ʪʠʧ ʪʨʘʥʩʧʦʨʪʘ (ʘʚʪʦʤʦʙʠʣʴ, ʤʝʪʨʦ, 

ʘʚʪʦʙʫʩ, ʪʨʘʤʚʘʡ, ʪʨʦʣʣʝʡʙʫʩ ʠ ʜʨ.). ʊʘʢʞʝ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʢʪ, ʥʘ ʢʘʨʪʝ 

ʚʳʜʝʣʷʝʪʩʷ ʦʙʣʘʩʪʴ ʩ ʟʘʜʘʥʥʳʤ ʨʘʜʠʫʩʦʤ, ʠʟ ʢʦʪʦʨʦʡ ʚʳ ʤʦʞʝʪʝ ʧʦʣʫʯʠʪʴ ʥʫʞʥʫʶ ʚʘʤ  

ʠʥʬʦʨʤʘʮʠʶ , ʘ ʠʤʝʥʥʦ ʜʘʪʫ ʠ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʵʪʦʤ ʨʘʡʦʥʝ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ.  
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ʂʦʤʫ ʵʪʦ ʥʫʞʥʦ?  

ʇʦʩʣʝ ʦʪʣʠʯʥʦʛʦ ʦʪʜʳʭʘ ʠʣʠ ʧʫʪʝʰʝʩʪʚʠʷ  ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ  ʤʥʦʛʠʝ ʣʶʜʠ ʭʦʪʷʪ 

ʧʨʦʩʤʦʪʨʝʪʴ  ʧʨʦʡʜʝʥʥʳʡ ʤʘʨʰʨʫʪ. ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ ʚʩʧʦʤʥʠʪʴ: ʛʜʝ ʦʥʠ 

ʧʨʦʧʣʳʚʘʣʠ ʥʘ ʧʘʨʦʤʝ, ʛʜʝ ʧʨʦʝʟʞʘʣʠ ʥʘ ʜʚʫʭʵʪʘʞʥʳʭ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʘʚʪʦʙʫʩʘʭ, ʛʜʝ 

ʢʘʪʘʣʠʩʴ ʥʘ ʯʝʪʳʨʝʭʤʝʩʪʥʦʤ ʚʝʣʦʩʠʧʝʜʝ, ʛʜʝ ʩʦʚʝʨʰʘʣʠ ʧʨʦʛʫʣʢʫ, ʘ ʛʜʝ ʧʨʦʩʪʦ ʙʝʛʘʣʠ, 

ʜʝʨʞʘʩʴ ʟʘ ʨʫʢʠ. ɸ ʪʘʢʞʝ ʫʙʝʜʠʪʴʩʷ ʢʦʛʜʘ ʠ ʚʦ ʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʳʣ ʥʘ ʨʘʙʦʪʝ, ʜʦʤʘ, 

ʚ ʤʫʟʝʝ, ʪʝʘʪʨʝ, ʧʘʨʢʝ-ʝʤʫ ʜʦʩʪʘʪʦʯʥʦ ʢʣʠʢʥʫʪʴ ʥʘ ʵʪʫ ʤʝʩʪʥʦʩʪʴ ʠ ʦʥ ʧʦʣʫʯʠʪ ʩʧʠʩʦʢ ʩ 

ʞʝʣʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʂʘʢ ʵʪʦ ʨʘʙʦʪʘʝʪ? 

ʆʙʱʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜ ʧʣʘʪʬʦʨʤʫ IOS 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʡ ʩʮʝʥʘʨʠʡ ʨʘʙʦʪʳ: 

1. ɿʘʧʨʦʩ ʧʦʣʫʯʝʥʠʷ ʛʝʦʣʦʢʘʮʠʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ 

2. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʢʣʘʩʩʘ CMMotionActivity ʠ 

ʙʠʙʣʠʦʪʝʢʠ CoreLocation.  

- ʂʣʘʩʩ CMMotionActivity ʠʤʝʝʪ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ 

ʜʚʠʞʝʥʠʷ (ʭʦʜʴʙʘ, ʙʝʛ, ʪʨʘʥʩʧʦʨʪ, ʚʝʣʦʩʠʧʝʜ, ʩʪʘʮʠʦʥʘʨʥʳʡ). 

- ɹʠʙʣʠʦʪʝʢʘ CoreLocation ï ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ 

ʧʦʤʦʱʴʶ ʜʚʫʭ ʟʥʘʯʝʥʠʠ: ʜʦʣʛʦʪʳ ʠ ʰʠʨʦʪʳ.  

ɿʘʧʨʦʩ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʣʦʢʘʮʠʠ ʠ ʪʠʧʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʞʜʫʶ 

ʤʠʥʫʪʫ, ʝʩʣʠ ʧʦʩʣʝ ʧʷʪʦʡ ʤʠʥʫʪʳ ʧʝʨʝʜʚʠʞʝʥʠʡ ʥʝʪ ʠ ʪʝʣʝʬʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ 

ʧʦʣʦʞʝʥʠʠ, ʪʦ ʟʘʧʨʦʩ ʙʫʜʝʪ ʩʦʚʝʨʰʘʪʴʩʷ ʢʘʞʜʳʝ 5 ʤʠʥʫʪ - ʯʪʦ ʜʘʩʪ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʵʢʦʥʦʤʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ ʙʘʪʘʨʝʠ ʪʝʣʝʬʦʥʘ. ʊʘʢʞʝ ʚ ʵʪʦʡ ʪʦʯʢʝ ʫʩʪʘʥʦʚʠʪʩʷ ʬʣʘʞʦʢ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʧʠʩʘʪʴ ʜʘʥʥʦʝ ʤʝʩʪʦ. ʂʘʢ ʪʦʣʴʢʦ ʠʟʤʝʥʠʪʩʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʠʣʦʞʝʥʠʝ 

ʙʫʜʝʪ ʟʘʧʨʘʰʠʚʘʪʴ ʜʘʥʥʳʝ ʢʘʞʜʫʶ ʤʠʥʫʪʫ.   

3. ʆʪʧʨʘʚʢʘ ʜʘʥʥʳʭ ʧʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʠ ʪʠʧʫ ʘʢʪʠʚʥʦʩʪʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʚʫʭ ʫʩʣʦʚʠʠ:  

1) ʩ ʧʦʩʣʝʜʥʝʡ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʧʨʦʰʣʦ ʙʦʣʴʰʝ 24 ʯʘʩʦʚ 

2) ʠʤʝʝʪʩʷ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪʫ  

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʣʘʯʥʘʷ ʉʋɹɼ çFirebaseè. 

4. ʇʨʠ ʟʘʧʨʦʩʝ ʚʳʚʝʩʪʠ ʠʩʪʦʨʠʶ ʧʨʝʙʳʚʘʥʠʷ ʚ ʫʢʘʟʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʠʩʢ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ ʠʤʝʶʱʠʤʩʷ ʢʦʦʨʜʠʥʘʪʘʤ. ʈʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ distance ʠʟ 

ʙʠʙʣʠʦʪʝʢʠ CoreLocation. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʣʦʞʝʥʠʝ ʧʦʣʫʯʘʝʪ ʜʘʪʫ ʠ ʚʨʝʤʷ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʪʦʯʢʠ ʛʝʦʣʦʢʘʮʠʠ.  

ʄʦʥʝʪʠʟʘʮʠʷ ʧʨʠʣʦʞʝʥʠʷ 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʩʦʟʜʘʶʪ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩ ʨʘʟʥʦʡ ʮʝʣʴʶ. ʅʝʢʦʪʦʨʳʝ ʭʦʪʷʪ 

ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝ ʢʣʠʝʥʪʦʚ, ʢʪʦ-ʪʦ ʭʦʯʝʪ ʧʨʦʜʚʠʛʘʪʴ ʩʚʦʡ ʙʨʝʥʜ, ʘ ʢʪʦ-ʪʦ ʟʘʨʘʙʦʪʘʪʴ ʟʜʝʩʴ 

ʠ ʩʝʡʯʘʩ. ɼʣʷ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʟʘʨʘʙʦʪʢʦʤ  ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ òFree Trialò,  

ʠʜʝʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʬʫʥʢʮʠʷʤ 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʧʨʦʙʥʦʛʦ ʧʝʨʠʦʜʘ. ʕʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʠʜʮʘʪʴ ʜʥʝʡ. ʇʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʩʧʳʪʘʣ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʜʫʢʪʘ, ʦʥ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʟʘʭʦʯʝʪ 

ʧʨʠʦʙʨʝʩʪʠ ʝʛʦ ʧʦʣʥʫʶ ʚʝʨʩʠʶ. ʊʦ ʝʩʪʴ ʩʜʝʣʘʪʴ ʙʝʩʧʣʘʪʥʦʡ ʬʫʥʢʮʠʶ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʠʩʪʦʨʠʠ ʧʨʝʙʳʚʘʥʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʧʝʨʚʳʝ ʪʨʠʜʮʘʪʴ ʜʥʝʡ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʭʦʯʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʵʪʠʤ ʧʝʨʠʦʜʦʤ, ʦʥ ʤʦʞʝʪ ʚʳʢʫʧʠʪʴ ʧʦʣʥʫʶ ʚʝʨʩʠʶ 
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ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʫʤʤʫ. ʋʯʠʪʳʚʘʷ ʪʦ, ʢʘʢ ʟʘʧʨʦʩʳ ʧʦ ʧʦʠʩʢʫ ʙʫʜʫʪ 

ʥʘʛʨʫʞʘʪʴ ʩʝʨʚʝʨ, ʠ ʯʪʦ ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ ʥʝ ʠʤʝʝʪʩʷ ʚ ʜʝʩʷʪʠ  ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʷʭ ʠʟ ʵʪʦʡ ʩʬʝʨʳ,ʙʳʣʦ ʚʳʥʝʩʝʥʦ ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1.  Apple documentation [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]  

// URL: https://developer.apple.com/documentation/corelocation/cllocation (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 05.03.18). 

2.  Find distance between two coordinates [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʇʦʧʫʣʷʨʥʘʷ ʩʠʩʪʝʤʘ ʚʦʧʨʦʩʦʚ ʠ ʦʪʚʝʪʦʚ ʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. URL: https://stackoverflow.com/questions/33304340/how-to-find-out-distance-between-

coordinates (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 05.03.18). 

3.  ʄʦʙʠʣʴʥʳʡ ʤʘʨʢʝʪʠʥʛ è 6 ʩʧʦʩʦʙʦʚ ʤʦʥʝʪʠʟʘʮʠʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // URL: 

http://punicapp.com/blog/ru/pages/537/6-sposobov-monetizatsii-mobilnogo-prilozheniya/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

05.03.18). 

 

ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼʆɺ ʇɸʈɸʃʃɽʃʔʅʓʍ ɺʓʏʀʉʃɽʅʀʁ  

ʂ ɿɸʇʈʆʉɸʄ ɺ ɹɸɿɸʍ ɼɸʅʅʓʍ  

ʃ.ʄ. ɺɽʈɽʊɽʅʅʀʂʆɺ, ɽ.ɺ. ʉʊɸʅɽɺʀʏ, ɸ.ɺ. ʊɸɹɸʂʆɺ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʠʭ ʟʘʧʨʦʩʦʚ ʚ ʙʘʟʘʭ 

ʜʘʥʥʳʭ. ʂʨʘʪʢʦ ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. 

ʊʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʘʣʛʦʨʠʪʤ ʠ ʧʨʠʤʝʨ ʧʦʠʩʢʘ ʧʦʜʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ, ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʦʨʠʠ ʛʨʘʬʦʚ ʠ ʤʝʪʦʜʦʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʘʣʣʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ, ʛʨʘʬ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʟʘʧʨʦʩʳ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʙʘʟʘ ʜʘʥ-

ʥr ʭ, ʦʧʪʠʤʠʟʘʮʠʷ. 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. ʇʦʩʢʦʣʴʢʫ ʨʘʩʪʸʪ ʦʙʲʸʤ ʜʘʥʥʳʭ ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʘʥʥʳʤ, ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʦʡ. ʇʨʠʸʤ ʠ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʙʘʟʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʫʟʢʠʭ ʤʝʩʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʙʘʟ ʜʘʥʥʳʭ ʠ ʟʘʧʨʦʩʦʚ: ʦʧʪʠʤʠʟʘʮʠʷ 

ʩʣʦʞʥʳʭ ʟʘʧʨʦʩʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʘʧʧʘʨʘʪʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʜʨʫʛʠʝ. 

ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ: 

1. ʀʥʜʝʢʩʘʮʠʷ ʪʘʙʣʠʮ. ʊʘʙʣʠʮʘ, ʥʝ ʠʤʝʶʱʘʷ ʠʥʜʝʢʩʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩʧʦʨʷ-

ʜʦʯʥʳʡ ʥʘʙʦʨ ʩʪʨʦʢ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʠʩʢʘ ʥʫʞʥʦʡ ʟʘʧʠʩʠ ʧʦ id, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦ-

ʚʝʨʠʪʴ ʠʩʢʦʤʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʩʦʚʧʘʜʝʥʠʝ ʩʦ ʚʩʝʤʠ ʩʪʨʦʢʘʤʠ ʚ ʪʘʙʣʠʮʝ. ɽʩʣʠ ʪʘʙʣʠ-

ʮʘ ʧʨʦʠʥʜʝʢʩʠʨʦʚʘʥʘ, ʪʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʨʷʪʴ ʥʘ ʩʦʚʧʘʜʝʥʠʷ ʚʩʝ ʩʪʨʦʢʠ ʚ 

ʪʘʙʣʠʮʝ. ʉʢʘʥʠʨʦʚʘʥʠʝ ʧʦ ʠʥʜʝʢʩʫ ʚʦʟʚʨʘʱʘʝʪ ʦʜʥʫ ʩʪʨʦʢʫ ʠ ʪʘʢ ʢʘʢ ʠʥʜʝʢʩʳ ʦʪ-

ʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ, ʪʦ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʠʩʢʦʤʦʛʦ ʟʥʘʯʝʥʠʷ ʜʘʣʴʥʝʡʰʝʝ 

ʩʢʘʥʠʨʦʚʘʥʠʝ ʤʦʞʥʦ ʟʘʚʝʨʰʠʪʴ. ʀʥʜʝʢʩʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʶʪ ʧʦʠʩʢ ʜʘʥʥʳʭ, ʥʦ 

ʪʘʢʞʝ ʟʘʤʝʜʣʷʶʪ ʦʧʝʨʘʮʠʠ ʠʟʤʝʥʝʥʠʷ, ʜʦʙʘʚʣʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ 

ʢʘʞʜʦʤ ʠʟʤʝʥʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʷʪʴ ʠʥʜʝʢʩ. 

https://developer.apple.com/documentation/corelocation/cllocation
https://stackoverflow.com/questions/33304340/how-to-find-out-distance-between-coordinates
https://stackoverflow.com/questions/33304340/how-to-find-out-distance-between-coordinates
http://punicapp.com/blog/ru/pages/537/6-sposobov-monetizatsii-mobilnogo-prilozheniya/
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2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ ʧʦʟ-

ʚʦʣʷʶʪ ʩʦʭʨʘʥʷʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʚʳʧʦʣʥʝʥʠʠ ʟʘʧʨʦʩʘ, ʯʪʦ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. 

ʂʨʦʤʝ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠ ʜʨʫʛʠʭ 

ʩʧʦʩʦʙʦʚ. ʊʘʢʞʝ ʥʝ ʚʩʝ ʩʧʦʩʦʙʳ ʠʛʨʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʦʣʴ. ʂʘʞʜʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʪʨʝʙʫ-

ʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʪʠʤʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ ʧʨʦ-

ʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʈʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʟʘʧʨʦʩʦʚ 

ɺʳʧʦʣʥʝʥʠʝ ʙʦʣʴʰʦʛʦ ʟʘʧʨʦʩʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʦʜʥʦʤ ʷʜʨʝ, ʯʪʦ ʤʦʞʝʪ 

ʟʘʥʠʤʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ 

ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʟʘʧʨʦʩʦʚ ï ʵʪʦ ʨʘʟʙʠʝʥʠʝ ʦʜʥʦʛʦ ʙʦʣʴʰʦʛʦ ʟʘʧʨʦʩʘ ʥʘ ʤʥʦʞʝʩʪʚʦ 

ʧʦʜʟʘʧʨʦʩʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʘʨʘʣʣʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʟʘʧʨʦʩʳ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʟʘʚʠʩʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʪ.ʝ. ʨʝʟʫʣʴʪʘʪ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ ʥʝ 

ʜʦʣʞʝʥ ʚʣʠʷʪʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʨʫʛʦʛʦ). ʂʦʣʠʯʝʩʪʚʦ ʧʦʪʦʢʦʚ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦʤ ʷʜʝʨ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʘʣʛʦʨʠʪʤ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʟʘʧʨʦʩʦʚ [1, 2, 3]: 

ʐʘʛ 1. ʉʦʟʜʘʪʴ ʤʥʦʞʝʩʪʚʘ ʩ ʚʳʭʦʜʥʳʤʠ ʚʝʨʰʠʥʘʤʠ. ʇʦʤʝʩʪʠʤ ʚ ʤʥʦʞʝʩʪʚʦ ʚʩʝ ʚʳ-

ʭʦʜʥʳʝ ʚʝʨʰʠʥʳ ʠʟ ʩʧʠʩʢʘ. 

ʐʘʛ 2. ʉʦʟʜʘʪʴ ʤʥʦʞʝʩʪʚʘ ʩ ʚʭʦʜʥʳʤʠ ʚʝʨʰʠʥʘʤʠ. ʇʦʤʝʩʪʠʤ ʚ ʤʥʦʞʝʩʪʚʦ ʚʩʝ ʚʭʦʜ-

ʥʳʝ ʚʝʨʰʠʥʳ ʠʟ ʩʧʠʩʢʘ. 

ʐʘʛ 3. ʋʜʘʣʠʪʴ ʚʝʨʰʠʥʳ ʠʟ ʚʳʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʩʝ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʚʦ ʚʭʦʜʥʦʤ ʤʥʦʞʝʩʪʚʝ. 

ʐʘʛ 4. ɽʩʣʠ ʚʳʭʦʜʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʦʜʝʨʞʠʪ ʭʦʪʴ ʦʜʥʫ ʚʝʨʰʠʥʫ, ʪʦ ʜʦʙʘʚʠʪʴ ʦʩʪʘʚʰʠ-

ʝʩʷ ʚʝʨʰʠʥʳ ʚ ʥʦʚʫʶ ʛʨʫʧʧʫ ʨʘʩʧʠʩʘʥʠʷ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʢʦʥʝʮ ʘʣʛʦʨʠʪʤʘ (ʨʝʰʝ-

ʥʠʡ ʥʝʪ). 

ʐʘʛ 5. ʋʜʘʣʠʪʴ ʠʟ ʩʧʠʩʢʘ ʨʸʙʨʘ, ʫ ʢʦʪʦʨʳʭ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘʯʝʥʠʝʤ 

ʠʟ ʨʘʩʧʠʩʘʥʠʷ. 

ʐʘʛ 6. ʇʝʨʝʡʪʠ ʢ ʰʘʛʫ 1, ʧʦʢʘ ʩʫʱʝʩʪʚʫʶʪ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʯʝʨʢʥʫʪʴ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʧʝʨʝʭʦʜʠʤ ʢ ʰʘʛʫ 6. 

ʐʘʛ 7. ɼʦʙʘʚʠʪʴ ʚ ʥʦʚʫʶ ʛʨʫʧʧʫ ʨʘʩʧʠʩʘʥʠʷ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ ʚ ʚʳʭʦʜʥʦʤ 

ʤʥʦʞʝʩʪʚʝ. 

ʐʘʛ 7. ɼʦʙʘʚʠʪʴ ʚ ʥʦʚʫʶ ʛʨʫʧʧʫ ʨʘʩʧʠʩʘʥʠʷ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ ʚʦ ʚʭʦʜʥʦʤ 

ʤʥʦʞʝʩʪʚʝ. 

ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʤʝʪʦʜʘ 

ʇʫʩʪʴ ʝʩʪʴ ʟʘʧʨʦʩ ʚʠʜʘ: 
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ʈʠʩ. 1. ʇʨʠʤʝʨ ʧʦʜʟʘʧʨʦʩʘ 

ʇʨʝʜʩʪʘʚʠʤ ʧʦʜʟʘʧʨʦʩʳ ʚ ʚʠʜʝ ʛʨʘʬʘ ʟʘʚʠʩʠʤʦʩʪʝʡ (ʚʝʨʰʠʥʳ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʚ 

ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ), ʛʜʝ ʢʘʞʜʘʷ ʚʝʨʰʠʥʘ ï ʵʪʦ ʦʪʜʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʡ ʧʦʜʟʘʧʨʦʩ. 

7

8

5

3 1

6

42

 

ʈʠʩ. 2. ʀʩʭʦʜʥʳʡ ʛʨʘʬ 

ʇʨʝʜʩʪʘʚʠʤ ʚʩʸ ʨʸʙʨʘ ʛʨʘʬʘ ʚ ʚʠʜʝ ʩʧʠʩʢʘ (çʚʳʭʦʜè ï çʚʭʦʜè). 

{(3 - 1), (4 - 1), (5 - 2), (7 - 3), (2 - 4), (7 - 5), (4 - 6), (1 - 8), (6 ï 8)}  

ʉʦʟʜʘʜʠʤ ʤʥʦʞʝʩʪʚʦ ʩ ʚʳʭʦʜʥʳʤʠ ʚʝʨʰʠʥʘʤʠ: {1, 2, 3, 4, 5, 6, 7}. 

ʉʦʟʜʘʜʠʤ ʤʥʦʞʝʩʪʚʦ ʩ ʚʭʦʜʥʳʤʠ ʚʝʨʰʠʥʘʤʠ: {1, 2, 3, 4, 5, 6, 8}. 

ʋʜʘʣʠʤ ʚʝʨʰʠʥʳ ʠʟ ʚʳʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʩʝ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ 

ʚʭʦʜʥʦʤ ʤʥʦʞʝʩʪʚʝ. ʇʦʣʫʯʠʤ: {7}. 

ɼʦʙʘʚʠʤ ʦʩʪʘʚʰʠʝʩʷ ʚʝʨʰʠʥʳ ʚ ʥʦʚʫʶ ʛʨʫʧʧʫ ʨʘʩʧʠʩʘʥʠʷ: [{7}]. 

ʋʜʘʣʠʪʴ ʠʟ ʩʧʠʩʢʘ ʨʸʙʨʘ, ʫ ʢʦʪʦʨʳʭ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘʯʝʥʠʝʤ ʠʟ ʨʘʩ-

ʧʠʩʘʥʠʷ. ʇʦʣʫʯʠʤ: {(3 - 1), (4 - 1), (5 - 2), (2 - 4), (4 - 6), (1 - 8), (6 - 8)}. 

ʉʥʦʚʘ ʩʦʟʜʘʜʠʤ ʤʥʦʞʝʩʪʚʦ ʩ ʚʳʭʦʜʥʳʤʠ ʚʝʨʰʠʥʘʤʠ: {1, 2, 3, 4, 5, 6}. 

ʉʦʟʜʘʜʠʤ ʤʥʦʞʝʩʪʚʦ ʩ ʚʭʦʜʥʳʤʠ ʚʝʨʰʠʥʘʤʠ: {1, 2, 4, 6, 8}. 

ʋʜʘʣʠʤ ʚʝʨʰʠʥʳ ʠʟ ʚʳʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʩʝ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ 

ʚʭʦʜʥʦʤ ʤʥʦʞʝʩʪʚʝ. ʇʦʣʫʯʠʤ: {3, 5}. 

ɼʦʙʘʚʠʤ ʦʩʪʘʚʰʠʝʩʷ ʚʝʨʰʠʥʳ ʚ ʥʦʚʫʶ ʛʨʫʧʧʫ ʨʘʩʧʠʩʘʥʠʷ: [{7}, {3, 5}]. 

ʋʜʘʣʠʪʴ ʠʟ ʩʧʠʩʢʘ ʨʸʙʨʘ, ʫ ʢʦʪʦʨʳʭ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘʯʝʥʠʝʤ ʠʟ ʨʘʩ-

ʧʠʩʘʥʠʷ. ʇʦʣʫʯʠʤ: {(4 - 1), (2 - 4), (4 - 6), (1 - 8), (6 - 8)}. 

ʉʥʦʚʘ ʩʦʟʜʘʜʠʤ ʤʥʦʞʝʩʪʚʦ ʩ ʚʳʭʦʜʥʳʤʠ ʚʝʨʰʠʥʘʤʠ: {1, 2, 4, 6}. 

ʉʦʟʜʘʜʠʤ ʤʥʦʞʝʩʪʚʦ ʩ ʚʭʦʜʥʳʤʠ ʚʝʨʰʠʥʘʤʠ: {1, 4, 6, 8}. 

ʋʜʘʣʠʤ ʚʝʨʰʠʥʳ ʠʟ ʚʳʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʩʝ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ 

ʚʭʦʜʥʦʤ ʤʥʦʞʝʩʪʚʝ. ʇʦʣʫʯʠʤ: {2}. 

ɼʦʙʘʚʠʤ ʦʩʪʘʚʰʠʝʩʷ ʚʝʨʰʠʥʳ ʚ ʥʦʚʫʶ ʛʨʫʧʧʫ ʨʘʩʧʠʩʘʥʠʷ: [{7}, {3, 5}, {2}]. 
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ʋʜʘʣʠʪʴ ʠʟ ʩʧʠʩʢʘ ʨʸʙʨʘ, ʫ ʢʦʪʦʨʳʭ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘʯʝʥʠʝʤ ʠʟ ʨʘʩ-

ʧʠʩʘʥʠʷ. ʇʦʣʫʯʠʤ: {( 4 - 1), (4 - 6), (1 - 8), (6 - 8)} . 

ʉʥʦʚʘ ʩʦʟʜʘʜʠʤ ʤʥʦʞʝʩʪʚʦ ʩ ʚʳʭʦʜʥʳʤʠ ʚʝʨʰʠʥʘʤʠ: {1, 6, 4}. 

ʉʦʟʜʘʜʠʤ ʤʥʦʞʝʩʪʚʦ ʩ ʚʭʦʜʥʳʤʠ ʚʝʨʰʠʥʘʤʠ: {1, 6, 8}. 

ʋʜʘʣʠʤ ʚʝʨʰʠʥʳ ʠʟ ʚʳʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʩʝ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ 

ʚʭʦʜʥʦʤ ʤʥʦʞʝʩʪʚʝ. ʇʦʣʫʯʠʤ: {4}. 

ɼʦʙʘʚʠʤ ʦʩʪʘʚʰʠʝʩʷ ʚʝʨʰʠʥʳ ʚ ʥʦʚʫʶ ʛʨʫʧʧʫ ʨʘʩʧʠʩʘʥʠʷ: [{7}, {3, 5}, {2}, {4}]. 

ʋʜʘʣʠʪʴ ʠʟ ʩʧʠʩʢʘ ʨʸʙʨʘ, ʫ ʢʦʪʦʨʳʭ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘʯʝʥʠʝʤ ʠʟ ʨʘʩ-

ʧʠʩʘʥʠʷ. ʇʦʣʫʯʠʤ: {( 1 - 8), (6 - 8)} . 

ɼʦʙʘʚʠʪʴ ʚ ʥʦʚʫʶ ʛʨʫʧʧʫ ʨʘʩʧʠʩʘʥʠʷ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ ʚ ʚʳʭʦʜʥʦʤ ʤʥʦʞʝ-

ʩʪʚʝ: [{7}, {3, 5}, {2}, {4}, {1, 6}]. 

ɼʦʙʘʚʠʪʴ ʚ ʥʦʚʫʶ ʛʨʫʧʧʫ ʨʘʩʧʠʩʘʥʠʷ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ ʚ ʚʳʭʦʜʥʦʤ ʤʥʦʞʝ-

ʩʪʚʝ: [{7}, {3, 5}, {2}, {4}, {1, 6}, {8}]. 

ʇʦʣʫʯʠʤ ʠʪʦʛʦʚʦʝ ʨʘʩʧʠʩʘʥʠʝ: 

T1: {7}, T2: {3, 5}, T3: {2}, T4: {4}, T5: {1, 6}, T6: {8}  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʣʛʦʨʠʪʤ ʦʪʨʘʙʘʪʳʚʘʝʪ ʟʘ 6 ʝʜʠʥʠʮ ʚʨʝʤʝʥʠ, ʯʪʦ ʥʘ 2 ʝʜʠʥʠʮ ʤʝʥʴʰʝ, 

ʝʩʣʠ ʙʳ ʚʩʝ ʧʦʜʟʘʧʨʦʩʳ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

7 8

5

3 1

6
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ʈʠʩ. 3. ɻʨʘʬ ʚ ʧʘʨʘʣʣʝʣʴʥʦʡ ʬʦʨʤʝ 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʩʪʘʪʴʝ ʙʳʣʠ ʢʨʘʪʢʦ ʟʘʪʨʦʥʫʪʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʪʘʢʠʝ 

ʢʘʢ ʠʥʜʝʢʩʘʮʠʷ ʪʘʙʣʠʮ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʪ.ʜ. ʊʘʢʞʝ 

ʧʨʠʚʝʜʝʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʆʧʠʩʘʥʥʳʡ ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʧʦʢʘʟʳʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʙʦʣʴʰʠʭ ʟʘʧʨʦʩʦʚ.  

ʈʘʟʙʠʝʥʠʝ ʦʜʥʦʛʦ ʙʦʣʴʰʦʛʦ ʟʘʧʨʦʩʘ ʥʘ ʧʦʜʟʘʧʨʦʩʳ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠʭ 

ʦʙʨʘʙʦʪʢʠ. ʂ ʪʘʢʠʤ ʟʘʧʨʦʩʘʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʤʝʪʦʜʳ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʘʧʧʘʨʘʪʥʳʝ 

ʨʝʩʫʨʩʳ ʠ ʩʥʠʟʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʫʨʝ.  
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ɺʓʇʆʃʅɽʅʀʗ  

ɺʓʉʆʂʆʇʈʆʀɿɺʆɼʀʊɽʃʔʅʓʍ ɺʓʏʀʉʃɽʅʀʁ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʊɽʍʅʆʃʆɻʀʀ MPI 

ɼ.ɸ. ɻʈɸʏɽɺɸ, ɽ.ɸ. ʄɸʃʀʅʀʅɸ  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ MPI. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝ-

ʥʠʷ ʪʨʫʜʦʝʤʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʧʨʦʛʨʘʤʤʘʤʠ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʪʘʢʠʭ ʷʟʳʢʘʭ, ʢʘʢ Fortran, C/C++. 

ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢʠ MPI, ʝʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: MPI, ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, Fortran, 

C/C++.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʤʘ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚ ʜʨʫʛʠʭ ʧʨʠʢʣʘʜʥʳʭ ʦʙʣʘʩʪʷʭ, 

ʧʦʩʢʦʣʴʢʫ ʩʝʛʦʜʥʷ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʜʦʝʤʢʠʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝ 

ʢʦʤʧʴʶʪʝʨʳ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʠʪʴ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʚʨʝʤʝʥʠ ʠʣʠ ʥʝʭʚʘʪʢʠ ʨʝʩʫʨʩʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʠ ʫʩʢʦʨʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʧʨʦʠʟʚʦʜʷʪ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩʝʛʦʜʥʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ 

ʙʠʙʣʠʦʪʝʢ ʠ ʠʥʪʝʨʬʝʡʩʦʚ, ʪʘʢʠʭ ʢʘʢ MPI, OpenMP, PVM ʠ ʪ.ʜ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ MPI, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʚʠʜʫ ʧʦʚʳʰʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ ʩʝʛʦʜʥʷ ʢ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʚʳʯʠʩʣʝʥʠʷʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢʠ MPI 

ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʙʝʟʫʩʣʦʚʥʦ ʘʢʪʫʘʣʴʥʳʤ. 

ɺ ʩʦʩʪʘʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ MPI ʚʭʦʜʷʪ ʟʘʛʦʣʦʚʦʯʥʳʝ ʠ ʙʠʙʣʠʦʪʝʯʥʳʝ ʬʘʡʣʳ 

ʜʣʷ ʷʟʳʢʦʚ ʉ/C++ ʠ FORTRAN ʠ ʟʘʛʨʫʟʯʠʢ ʧʨʠʣʦʞʝʥʠʡ. [1] ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʪʘʝʪ ʚʦʧʨʦʩ, 

ʢʘʢʦʡ ʠʟ ʵʪʠʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʚʳʧʦʣʥʠʪʴ 

ʚʳʯʠʩʣʝʥʠʷ? 

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

ʥʘ ʷʟʳʢʘʭ FORTRAN ʠ C/C++ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ MPI. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʦʡ ʷʟʳʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʪʨʫʜʦʝʤʢʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʪ 

ʚʨʝʤʝʥʠ ʥʘ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʛʨʘʤʤʦʡ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ MPI, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʦʜʝʣʴ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ. ɼʘʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʛʨʘʤʤʳ 

ʬʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʡ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʝ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʘʤʷʪʴʶ ʠʣʠ ʛʠʙʨʠʜʥʦʡ. 

ʊʘʢʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʤʝʩʪʥʳʝ ʘʣʛʦʨʠʪʤʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ MPI ʠ OpenMP, ʛʜʝ MPI ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʫʟʣʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ OpenMP-ʚʥʫʪʨʠ ʫʟʣʦʚ ʩ ʦʙʱʝʡ ʧʘʤʷʪʴʶ. [2] 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ MPI: 

Å ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʷʟʳʢʘʭ ʌʦʨʪʨʘʥ, ʉʠ, ʉʠ++; 

Å ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʯʝʪʘʥʠʷ ʦʙʤʝʥʦʚ ʩʦʦʙʱʝʥʠʷʤʠ ʠ ʚʳʯʠʩʣʝʥʠʡ; 

Å ʅʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ; 

Å ʐʠʨʦʢʠʡ ʥʘʙʦʨ ʢʦʣʣʝʢʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ; 
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Å ʋʜʦʙʥʳʝ ʩʨʝʜʩʪʚʘ ʠʤʝʥʦʚʘʥʠʷ ʘʜʨʝʩʘʪʦʚ ʩʦʦʙʱʝʥʠʡ; 

Å ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʪʠʧʘ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ʂ ʦʩʥʦʚʥʦʤʫ ʥʝʜʦʩʪʘʪʢʫ MPI ʦʪʥʦʩʠʪʩʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ 

ʧʨʦʛʨʘʤʤʠʩʪʘ ʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ. [3] 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʘʣʛʦʨʠʪʤ ï ʧʝʨʝʤʥʦʞʝʥʠʷ ʤʘʪʨʠʮ, 

ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʭʦʨʦʰʦ ʧʦʜʜʘʝʪʩʷ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʶ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʪʨʫʜʦʝʤʦʢ ʩʦ ʩʪʦʨʦʥʳ ʚʳʯʠʩʣʝʥʠʡ. ʊʘʢʞʝ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ 

ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʩ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʪʝʩʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʨʠʮ ʨʘʟʥʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ1. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʗʟʳʢ ʆʙʲʝʤ ʢʦʜʘ  

ʈʘʟʤʝʨʥʦʩʪʴ ʤʘʪʨʠʮʳ 10  50 100 200 300 400 500 600 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ɺʨʝʤʷ, ʤʢʩ 

 ʉ/ʉ++ 209 0 0,002 0,009 0,04 0,16 0,42 0,84 3,62 

Fortran 98 0 0,004 0,008 0,056 0,192 0,52 1,040 3,68 

ʇʘʨʘʣʣʝʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

 ʉ/ʉ++ 347 0 0,002 0,009 0,04 0,16 0,41 0,82 3,257 

 Fortran 341 0 0,004 0,009 0,06 0,19 0,50 0,97 3,42 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ, ʧʨʦʚʝʜʷ ʩʨʘʚʥʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʛʦʧʦʪʦʯʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʷʟʳʢʘʭ FORTRAN ʠ C/C++, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʛʨʘʤʤʳ, 

ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʥʘ Fortran, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʳ ʥʘ ʉ/ʉ++ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ MPI 

ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ. ʇʨʠ ʵʪʦʤ, ʠʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʧʨʦʛʨʘʤʤʘʤʠ ʥʘ Fortran 

ʙʦʣʴʰʝ, ʠ ʝʩʣʠ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʤʘʪʨʠʮ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʨʘʟʥʠʮʘ ʚʦ ʚʨʝʤʝʥʠ 

ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ ʥʝʩʫʱʝʩʪʚʝʥʥʘ, ʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ ʚʳʯʠʩʣʝʥʠʡ 

ʦʪʣʠʯʠʝ ʙʦʣʝʝ ʦʱʫʪʠʤʦ. ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʩʪʳʭ ʟʘʜʘʯ ʙʳʩʪʨʝʝ 

ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ. ʇʘʨʘʣʣʝʣʴʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ, ʢʦʛʜʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚʳʧʦʣʥʷʶʪ ʚʳʯʠʩʣʝʥʠʷ ʜʦʚʦʣʴʥʦ ʜʦʣʛʦ, ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ 

ʦʙʲʝʤʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ.  
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ɸʃɻʆʈʀʊʄ ɸʈʍʀɺɸʎʀʀ ɹɸɿʓ ɼɸʅʅʓʍ, 

ʈɸɹʆʊɸʖʑɽʁ ɺ ʉʀʉʊɽʄɽ ʈɽɸʃʔʅʆɻʆ ɺʈɽʄɽʅʀ  

ɸ. ɼ. ɼɽɼʆɺ1, ʅ. ʉ. ʂʆʅɼʓɹɸɽɺ2, ɺ. ɺ. ʐʀʈʆʂʆɺ1 

1 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

 2ʉʇʙ ʬʠʣʠʘʣ ʆɸʆ çʈʊʀ ʠʤʝʥʠ ɸ. ʃ. ʄʠʥʮʘè 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʘʨʭʠʚʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʟʘʧʠʩʠ ʚ 

ʪʘʙʣʠʮʳ. ʇʦʢʘ ʟʘʧʠʩʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʳ ʦʜʥʦʡ ʩʭʝʤʳ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʚ ʬʘʡʣʝ ʠ 

ʦʯʠʩʪʢʘ ʜʨʫʛʦʡ ʩʭʝʤʳ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʚ ʧʨʦʛʨʘʤʤʝ ʩʦʟʜʘʝʪʩʷ ʦʪʜʝʣʴʥʳʡ ʧʦʪʦʢ, ʚ ʢʦʪʦʨʦʤ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʟʳʚʘʝʪʩʷ ʢʦʤʘʥʜʘ ʚʳʛʨʫʟʢʠ ʩʭʝʤʳ ʚ ʬʘʡʣ, ʟʘʪʝʤ ʛʨʫʧʧʘ sql-ʟʘʧʨʦʩʦʚ ʦʯʠʩʪʢʠ ʪʘʙʣʠʮ 

ʩʭʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʘʟʘ ʜʘʥʥʳʭ, ʩʭʝʤʘ, ʚʳʛʨʫʟʢʘ, ʘʨʭʠʚʠʨʦʚʘʥʠʝ, ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ, ʧʦʪʦʢ, ʧʨʦʮʝʩʩ, ʤʴʶʪʝʢʩ, 

ʥʝʜʝʣʠʤʦʩʪʴ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʨʝʞʠʤʝ 24/7 ʠ ʟʘʧʠʩʳʚʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ 

ʚ ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʤʘʣʳʤ ʧʝʨʠʦʜʦʤ (ʜʦʣʠ ʩʝʢʫʥʜ), ʧʦʨʦʞʜʘʶʪ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʧʠʩʝʡ, ʯʪʦ ʠʭ ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ. 

ʇʨʠ ʪʘʢʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʙʘʟʫ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʘʨʭʠʚʠʨʦʚʘʪʴ ʚ 

ʬʘʡʣʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʪʘʙʣʠʮ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ [1]. 

ʇʨʦʮʝʩʩ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʠ ʦʯʠʩʪʢʠ ʪʘʙʣʠʮ, ʩʦʜʝʨʞʘʱʠʭ ʩʦʪʥʠ ʪʳʩʷʯ ʟʘʧʠʩʝʡ, ʟʘʥʠʤʘʝʪ 

ʢʦʥʝʯʥʦʝ ʚʨʝʤʷ, ʘ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʪʘʢʦʚʳ, ʯʪʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʛʨʫʞʝʥ ʟʘ 

ʦʜʥʫ ʢʦʤʘʥʜʫ, ʥʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʫ pg_dump ʚ ʙʘʟʝ ʜʘʥʥʳʭ Postgresql [2], ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ 

(SCHEMA) [3]. ʆʜʥʘʢʦ ʦʯʠʩʪʢʘ ʪʘʙʣʠʮ ʩʭʝʤʳ ʢʦʤʘʥʜʘʤʠ TRUNCATE ʚʦ ʚʨʝʤʷ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʟʘʧʠʩʠ ʥʦʚʳʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʥʝʙʝʟʦʧʘʩʥʦʡ ʦʧʝʨʘʮʠʝʡ. ʆʧʘʩʥʦʩʪʴ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʚ ʥʝʩʢʦʣʴʢʠʭ ʪʘʙʣʠʮʘʭ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʭʘʥʠʟʤ ʨʘʙʦʪʳ ʩ ʜʚʫʤʷ ʠʜʝʥʪʠʯʥʳʤʠ 

ʩʭʝʤʘʤʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʦʜʥʦʤ ʧʦʪʦʢʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʩʭʝʤʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦ ʚʪʦʨʦʤ ʧʦʪʦʢʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʨʭʠʚʠʨʦʚʘʥʠʝ ʠ ʦʯʠʩʪʢʘ ʜʨʫʛʦʡ 

ʩʭʝʤʳ. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʩʭʝʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʜʝʡʩʪʚʠʷʤʠ 

mutex.lock(); 

if (currentSchemaName == schemaName1){ 

currentSchemaName = schemaName2; 

oldSchemaName = schemaName1; 

}else{ 

currentSchemaName = schemaName1; 

oldSchemaName = schemaName2; 

}  

mutex.unlock(); 

ɿʜʝʩʴ schemaName1 ʠ schemaName2 ï ʠʤʝʥʘ ʜʚʫʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʭʝʤ, currentSche-

maName ï ʠʤʷ ʩʭʝʤʳ, ʚ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʟʘʧʠʩʴ, oldSchemaName ï ʠʤʷ 

ʩʭʝʤʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʘʨʭʠʚʠʨʦʚʘʪʴʩʷ ʠ ʦʯʠʱʘʪʴʩʷ, mutex ï ʤʴʶʪʝʢʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʥʝʜʝʣʠʤʦʩʪʴ ʦʧʝʨʘʮʠʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʭʝʤ. ʕʪʦʪ ʞʝ ʤʴʶʪʝʢʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʦʪʦʢʝ 

ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʩʭʝʤʫ. 
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ʅʘʣʠʯʠʝ ʤʴʶʪʝʢʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʘʨʘʥʪʠʶ, ʯʪʦ ʟʘʧʠʩʴ ʚ ʪʘʙʣʠʮʳ ʦʜʥʦʡ ʩʭʝʤʳ ʥʘʯʥʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʦʠʟʦʡʜʝʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʜʣʷ ʚʳʛʨʫʟʢʠ ʜʘʥʥʳʭ ʠʟ ʜʨʫ-

ʛʦʡ ʩʭʝʤʳ. 

ʇʘʨʘʣʣʝʣʴʥʦʩʪʴ ʟʘʧʠʩʠ ʚ ʦʜʥʫ ʩʭʝʤʫ ʠ ʘʨʭʠʚʠʨʦʚʘʥʠʷ/ʦʯʠʩʪʢʠ ʜʨʫʛʦʡ ʩʭʝʤʳ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʪʦʢʘʤʠ. ʇʦʪʦʢ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʚʳʟʳʚʘʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ, ʧʝʨʠʦʜ ʘʢʪʠ-

ʚʠʟʘʮʠʠ ʧʦʪʦʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʦʙʨʘʥ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʦʙʲʝʤʘ ʩʦʭʨʘʥʷʝʤʳʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʪʦʢʝ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ pg_dump ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʧʨʦʮʝʩʩ. 

ʉʦʟʜʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʥʫʪʨʠ ʧʦʪʦʢʘ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʜʝʡʩʪʚʠʷʤʠ 

pid = fork(); 

if (pid == 0) { 

execvp("pg_dump",arg_list); 

} else{ 

waitpid(pid,status,0); 

}  

ɿʜʝʩʴ pid ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʜʦʯʝʨʥʝʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʨʦʞʜʘʝʤʦʛʦ ʬʫʥʢʮʠʝʡ fork() [4] ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ pg_dump, arg_list ï ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʝ 

pg_dump, status ï ʩʪʘʪʫʩ ʟʘʚʝʨʰʝʥʠʷ ʜʦʯʝʨʥʝʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʯʠʩʪʢʘ ʩʭʝʤʳ sql-ʟʘʧʨʦʩʘʤʠ TRUNCATE ʪʝʧʝʨʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʠ, 

ʧʦʩʢʦʣʴʢʫ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦ ʩʭʝʤʦʡ, ʢʦʪʦʨʘʷ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʧʦʪʦʢ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʠ ʦʯʠʩʪʢʠ ʩʭʝʤʳ ʙʘʟʳ ʜʘʥʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʘʢʪʠʚʠʨʦʚʘʣʩʷ ʚ ʧʨʠʣʦʞʝʥʠʠ, ʟʘʧʠʩʳʚʘʶʱʝʤ ʜʘʥʥʳʝ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. 

ɸʨʭʠʚʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʬʘʡʣʘʭ, ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʪʝʨʴ ʜʘʥʥʳʭ. 
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ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚʩʸ ʩʠʣʴʥʝʝ ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʦʪ ʚʦʧʨʦʩ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʣʘʜʝʣʴʮʝʚ ʙʠʟʥʝʩʘ ʩʦ 

ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʥʦ ʠ ʦʙʳʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘ ʯʴʠʭ ʢʦʤʧʴʶʪʝʨʘʭ ʚʩʸ ʙʦʣʴʰʝ ʠ 

ʙʦʣʴʰʝ ʭʨʘʥʠʪʩʷ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ï ʟʘʱʠʪʘ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʧʨʝʪʝʨʧʝʣʠ ʨʘʜʠʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʦʯʪʠ ʚʩʝ ʢʦʤʧʴʶʪʝʨʳ ʙʳʣʠ ʠʟʦʣʠʨʦʚʘʥʳ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʠ ʥʝ ʧʦʜʢʣʶʯʝʥʳ ʥʠ ʢ ʢʘʢʠʤ ʩʝʪʷʤ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʦʜʠʣʠʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʣʴʢʦ ʢ ʠʟʙʘʚʣʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ ʯʫʞʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʉ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʨʦʣʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʣʘʥʰʝʪʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʤʘʨʪʬʦʥʦʚ ʠ 

ʀʥʪʝʨʥʝʪʘ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ. ʅʘʧʨʠʤʝʨ, ʫ ʤʥʦʛʠʭ ʫʩʪʨʦʡʩʪʚ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʧʦʵʪʦʤʫ ʦʧʘʩʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʠʪ ʜʦʩʪʫʧ ʢ 

ʧʨʠʚʘʪʥʳʤ ʬʘʡʣʘʤ ʜʨʫʛʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦ ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ, ʩʦʰʣʘ ʥʘ ʥʝʪ [1]. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʤʦʙʠʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʪʘʢʠʭ ʢʘʢ Android ʠʣʠ iOS, 

ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʧʠʩʢʠ ʧʨʘʚ ʜʦʩʪʫʧʘ, ʥʘʟʳʚʘʝʤʳʝ ʧʝʨʝʯʥʝʤ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. ʆʩʥʦʚʥʘʷ ʠʭ ʦʩʦʙʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʧʨʘʚʘ ʜʘʶʪʩʷ ʧʨʠʣʦʞʝʥʠʶ. 

ʊʘʢʘʷ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʢ ʨʝʩʫʨʩʘʤ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝʤʳ ʠ ʫʩʣʦʞʥʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ. ʅʘʧʨʠʤʝʨ, ʢʘʢʦʝ-

ʣʠʙʦ ʧʨʠʣʦʞʝʥʠʝ, ʟʘʧʫʱʝʥʥʦʝ ʦʪ ʠʤʝʥʠ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝ ʩʤʦʞʝʪ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʜʨʫʛʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʚ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʚʥʝʜʨʷʪʴʩʷ ʚ ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʊʘʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ Windows (UWP) ʚ ʆʉ Windows 10 [2]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʢ ʦʙʲʝʢʪʘʤ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʯʥʷ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʇʝʨʝʯʥʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʢʘʢ ʚ Linux-ʧʦʜʦʙʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʪʘʢ ʠ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʩʝʤʝʡʩʪʚʘ Windows. 

ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʥʘʜʝʣʝʥʥʦʤʫ ʧʨʘʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

(ʥʘ ʧʨʘʢʪʠʢʝ, ʚʣʘʜʝʣʴʮʫ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ) ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʝʯʥʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʘʤ (ʬʘʡʣʘʤ) ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʫʛʨʦʟʫ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚ ʩʨʝʜʝ Windows ʚ ʩʚʷʟʠ ʩ 

ʰʠʨʦʢʠʤ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘ ʜʦʤʘʰʥʠʭ ʢʦʤʧʴʶʪʝʨʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʜʦʤʘʰʥʠʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʨʫʞʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʥʝ ʪʨʝʙʫʝʪ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʝʜʸʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʪʠʣʠʪʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʘʚ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ Windows ʠ Linux. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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2. ʏʪʦ ʪʘʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ Windows (UWP)? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Microsoft 

Docs. URL: https://docs.microsoft.com/ru-ru/windows/uwp/get-started/whats-a-uwp (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

12.02.2018). 
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ʅɽʁʈʆʉɽʊɽɺɸʗ ʉʀʉʊɽʄɸ ʆʎɽʅʂʀ ʋʉʊɸʃʆʉʊʀ ʏɽʃʆɺɽʂɸ 

ʇʆ ʀɿʆɹʈɸɾɽʅʀʖ ʃʀʎɸ. 

ɸ.ɼ. ɾɽɹʈʋʅ1, ʄ. ʖ. ʋɿɼʗɽɺ2, ɼ.ɸ. ɹɽɿɼɽʅɽɾʅʓʍ1.  

1 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 
2ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ. ɺ ʦʩ-

ʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʧʨʠʤʝʥʝʥʠʝ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʇʨʝʜʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝ-

ʢʘ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ, ʨʝʘʣʠʟʫʶʱʘʷ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʝʪʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʥʝʡʨʦʩʝʪʝʚʘʷ ʩʠʩʪʝʤʘ, ʦʮʝʥʢʘ ʫʩʪʘʣʦʩʪʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʥʠʤʘʥʠʷ. ʋʧʨʘʚʣʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʨʘʙʦʪʘ ʜʠʩʧʝʪʯʝʨʦʚ, ʦʧʝʨʘʪʦʨʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩʪʘʚʷʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʦʷʥʠʶ ʚʥʠʤʘʥʠʷ 

ʯʝʣʦʚʝʢʘ. ʇʨʠ ʥʘʢʘʧʣʠʚʘʝʤʦʤ ʟʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʫʪʦʤʣʝʥʠʠ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʚʥʠʤʘʥʠʷ, ʯʪʦ ʩʠʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʘʛʫʙʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʴ ʦʮʝʥʢʫ 

ʫʩʪʘʣʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʷ ʚʥʠʤʘʥʠʷ ʯʝʣʦʚʝʢʘ. ʊʘʢʠʝ ʤʝʪʦʜʳ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʢʣʶʯʘʶʪ ʤʝʪʦʜʳ, ʦʮʝʥʠʚʘʶʱʠʝ ʫʩʪʘʣʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʦ ʜʘʥʥʳʤ 

ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ [1]: ʤʦʟʛʘ (ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ), ʩʝʨʜʮʘ 

(ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ), ʤʳʰʮ (ʵʣʝʢʪʨʦʤʠʦʛʨʘʤʤʳ) ʠ ʪ.ʜ. ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʢʣʶʯʘʶʪ 

ʤʝʪʦʜʳ ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʫʩʪʘʣʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʷ ʣʠʮʘ ʯʝʣʦʚʝʢʘ. 

ʄʝʪʦʜʳ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʧʦʩʦʙʥʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ ʦʮʝʥʢʫ ʫʩʪʘʣʦʩʪʠ, ʦʜʥʘʢʦ, 

ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʟʘʪʨʫʜʥʝʥʦ ʫʜʦʙʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʜʘʪʯʠʢʦʚ. ʄʝʪʦʜʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʦʟʚʦʣʷʶʪ ʩ ʧʨʠʝʤʣʝʤʳʤ ʢʘʯʝʩʪʚʦʤ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʮʝʥʢʫ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʝʛʦ 

ʫʯʘʩʪʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʘʢʞʝ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʉʧʝʮʠʬʠʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ 

[2 ï 4] ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʘ ʢʘʞʜʦʤ ʢʘʜʨʝ ʚʠʜʝʦʧʦʪʦʢʘ ʩʥʘʯʘʣʘ ʚʳʜʝʣʷʝʪʩʷ 

ʠʟʦʙʨʘʞʝʥʠʝ ʣʠʮʘ, ʟʘʪʝʤ ʥʘ ʚʳʜʝʣʝʥʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʣʠʮʘ ʚʳʜʝʣʷʶʪʩʷ ʦʙʣʘʩʪʠ ʛʣʘʟ ʠ 

ʨʪʘ. ʉ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʘʥʘʣʠʟʠʨʫʶʱʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʳʝ 

ʦʙʣʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʳʧʦʣʥʷʝʪʩʷ ʦʮʝʥʢʘ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʚʳʜʝʣʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʦʙʣʘʩʪʝʡ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʟʘʥʠʤʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʟʘʤʝʜʣʷʝʪ ʨʘʙʦʪʫ ʩʠʩʪʝʤ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʫʩʪʘʣʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʫʩʪʘʣʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʳ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʮʝʥʢʠ ʠ ʨʘʙʦʪʘʣʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʦʮʝʥʢʠ 

ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ ʝʛʦ ʣʠʮʘ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜ ʠ ʥʝʡʨʦʩʝʪʝʚʫʶ ʩʠʩʪʝʤʫ 

ʦʮʝʥʢʠ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ. 

ʂʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ 

ʫʩʪʘʣʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʳʭ ʦʙʣʘʩʪʝʡ ʣʠʮʘ, ʛʣʘʟ, 
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ʨʪʘ ʠ ʪ.ʜ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦ ʚʳʜʝʣʷʪʴ ʪʨʝʙʫʝʤʳʝ 

ʧʨʠʟʥʘʢʠ ʚʠʟʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʩ ʨʘʟʣʠʯʥʳʤ ʬʦʥʦʤ, 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʙʲʝʢʪʦʚ, ʥʘʣʠʯʠʝʤ ʠʩʢʘʞʝʥʠʡ, ʰʫʤʘ ʠ ʪ.ʜ. ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪ 

ʧʨʠʤʝʥʝʥʠʝ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (Convolutional Neural Network) [5]. 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʮʝʥʢʠ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʨʝʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦ 

ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ. ʅʘ ʧʨʠʤʝʨʝ ʩʠʩʪʝʤʳ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ. 1, ʨʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ: ʥʘ ʚʭʦʜ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʦʜʘʶʪʩʷ ʢʘʜʨʳ ʚʠʜʝʦʧʦʪʦʢʘ ʩ 

ʢʘʤʝʨʳ ʥʘʙʣʶʜʝʥʠʷ. ʉʚʝʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʚʳʧʦʣʥʷʝʪ ʘʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʷ ʣʠʮʘ ʠ 

ʚʳʜʝʣʷʝʪ ʪʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʦʩʪʦʷʥʠʝ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʥʘ ʚʳʭʦʜʝ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʠʟʥʘʢʠ, ʧʦʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜ ʙʣʦʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʩʦʩʪʦʷʥʠʷ ʫʩʪʘʣʦʩʪʠ. ɺ ʵʪʦʤ ʙʣʦʢʝ ʥʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʢʠ ʚʳʜʝʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʝʯʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʚʳʜʘʝʪʩʷ ʩʠʛʥʘʣ ʦ ʧʦʪʝʨʝ 

ʯʝʣʦʚʝʢʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɺ ʙʣʦʢʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʧʨʦʩʪʳʝ 

ʤʝʪʦʜʳ (ʥʘʧʨʠʤʝʨ, ʪʘʡʤʝʨ, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪ ʚʨʝʤʷ ʩʦʩʪʦʷʥʠʷ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʩʝʪʴʶ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʫʩʪʘʣʦʩʪʠ), ʪʘʢ ʠ ʤʝʪʦʜʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʩʣʦʞʥʦʡ ʜʠʥʘʤʠʢʠ ʩʣʝʜʦʚʘʥʠʷ ʧʨʠʟʥʘʢʦʚ (ʥʘʧʨʠʤʝʨ, ʩʨʳʪʳʝ ʤʘʨʢʦʚʩʢʠʝ 

ʤʦʜʝʣʠ [6], ʨʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ [7] ʠ ʪ.ʜ.) 

 

ʈʠʩ. 1. ʉʠʩʪʝʤʘ ʦʮʝʥʢʠ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʛʣʫʙʦʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʳ-

ʜʝʣʷʪʴ ʪʨʝʙʫʝʤʳʝ ʧʨʠʟʥʘʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʫʩʪʘʣʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʢʘʜʨʫ ʚʠʜʝʦʧʦʪʦʢʘ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʦʙʣʘ-

ʩʪʠ ʣʠʮʘ, ʛʣʘʟ, ʨʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠ ʦʙʝʩʧʝʯʠʪʴ ʦʮʝʥʢʫ ʫʩʪʘʣʦʩʪʠ ʯʝ-

ʣʦʚʝʢʘ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. 
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ʆʎɽʅʂɸ ɼʃʀʅʓ ʇɽʈʀʆɼɸ ʅɽʉʊɸʎʀʆʅɸʈʅʓʍ ʇʈʆʎɽʉʉʆɺ ɺ 

ʆɹʃɸʏʅʓʍ ʉʀʉʊɽʄɸʍ 

ʉ.ɸ. ɾʄʓʃɪɺ, ʀ.ɻ. ʄɸʈʊʓʅʏʋʂ, ɺ.ʖ. ʂʀʈɽɽɺ 

ʋʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʝʰʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʥʘʛʨʫʟʢʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʧʦʪʦʢʘ ʚʭʦʜʷʱʠʭ ʟʘʧʨʦʩʦʚ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ 

ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʣʠʥʳ ʧʝʨʠʦʜʘ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʝʧʝʥʠ ʩʭʦʞʝʩʪʠ ʬʫʥʢʮʠʡ ʚʳʙʨʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʩ-

ʯʸʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʧʨʝʜʣʦʞʝʥʦ ʭʨʘʥʠʪʴ ʤʘʩʩʠʚʳ 

ʩʫʤʤ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ. ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ ʤʝʪʦʜʘ ʫʧʨʦʱʝʥʘ ʜʦ ʧʦʣʠʥʦʤʠʘʣʴ-

ʥʦʡ. ɺʳʷʚʣʝʥʳ ʩʚʦʡʩʪʚʘ ʢʦʤʙʠʥʘʮʠʡ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʠʭ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʬʦʨʤʝ. ɺ ʭʦʜʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʠʜʝʘʣʴʥʳʤʠ, ʟʘʰʫʤʣʸʥʥʳʤʠ ʠ 

ʨʝʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʜʦʢʘʟʘʥʘ ʪʦʯʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ, ʦʙʣʘʯʥʘʷ ʩʠʩʪʝʤʘ, ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ, ʩʠʩʪʝʤʘ ʩ ʦʯʝʨʝʜʷʤʠ, ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʥʝʩʪʘʮʠʦʥʘʨʥʳʡ ʧʨʦʮʝʩʩ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʳʯʠʩʣʝʥʠʷ ʚ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʧʨʠ ʤʘʣʦʤ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʘʧʨʦʩʦʚ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʥʝʪ-

ʩʝʨʚʠʩʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʘʪʦʚ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʤʝʜʠʘ ʬʘʡʣʦʚ, ʩʝʨʚʠʩʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʠ ʩʝʨʚʠʩʳ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʦʬʠʩʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʙʣʘʯʥʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ, ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤʠ 

ʥʝ ʪʨʝʙʫʝʪʩʷ ʠʤʝʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʵʪʦʤʫ ʧʦʩʪʦʷʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʚʦʟʨʘʩʪʘʝʪ ʩʫʤʤʘʨʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʥʠʭ.  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʣʘʯʥʦʡ ʩʠʩʪʝʤʳ ʚʣʘʜʝʣʴʮʫ ʎʆɼ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʠʦʙʨʝʪʘʝʤʦʝ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ [1, 2]. ʕʪʘ ʟʘʜʘʯʘ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʩ ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʥʘʛʨʫʟʢʠ ʚ ʪʝʨʤʠʥʘʭ ʪʝʦʨʠʠ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʩʦʩʪʘʚ ʧʨʠʦʙʨʝʪʘʝʤʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʴʥʳʝ ʥʘʛʨʫʟʦʯʥʳʝ ʧʨʦʮʝʩʩʳ ʥʝ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ, 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝ 

ʧʦʜʭʦʜʷʪ ʜʣʷ ʠʭ ʦʧʠʩʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ [3]. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʣʘʯʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʦʮʝʩʩʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʛʨʫʟʢʫ 

ʥʘ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʚʠʜʫ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʚ ʥʘʛʨʫʟʢʝ, ʩʦʟʜʘʚʘʝʤʦʡ 

ʨʝʘʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʪʘʢʠʭ ʩʠʩʪʝʤ [4]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʮʝʣʴ ʨʘʙʦʪʳ: ʚʳʷʚʣʝʥʠʝ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤ ʩ 

ʥʝʩʪʘʮʠʦʥʘʨʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ 

ʩʣʝʜʫʶʱʠʡ ʨʷʜ ʟʘʜʘʯ. 

1. ʇʨʝʜʣʦʞʠʪʴ ʧʦʜʭʦʜ ʢ ʦʧʠʩʘʥʠʶ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚ ʚʠʜʝ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. 

3. ʇʨʝʜʣʦʞʠʪʴ ʩʧʦʩʦʙ ʢʦʤʧʦʟʠʮʠʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʰʝʥʠʡ. 
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ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʷʚʦʢ ʚ ʩʠʩʪʝʤʫ ʦʪ ʚʨʝʤʝʥʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʝʪʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʫʧʥʝʡʰʝʡ ʚ ʈʦʩʩʠʠ ʪʦʯʢʠ ʦʙʤʝʥʘ ʠʥʪʝʨʥʝʪ 

ʜʘʥʥʳʤʠ MSK-IX[5] (ʨʠʩ. 1) ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʭʦʜʷʱʠʭ 

ʟʘʧʨʦʩʦʚ ʚ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤʘʭ ʠʤʝʝʪ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʠʟʤʝʨʝʥʥʳʝ ʥʘ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʷ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ. 

 

ʈʠʩ. 1. ʉʫʤʤʘʨʥʳʡ ʪʨʘʥʟʠʪʥʳʡ ʪʨʘʬʠʢ ʯʝʨʝʟ ʫʟʣʳ MSK-IX ʚ ʥʝʜʝʣʶ 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʦʤʧʦʟʠʮʠʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʬʫʥʢʮʠʷ 

ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʢʘʢ ʩʫʤʤʘ ʧʣʦʪʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʦʤʧʦʥʝʥʪ, ʘ ʬʫʥʢʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ï ʢʘʢ ʩʫʤʤʘ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʧʦʜ 

ʢʦʤʧʦʟʠʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʨʘʟʳʛʨʳʚʘʥʠʝ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʟʘʜʘʶʱʠʭ 

ʠʩʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʷʜʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʩʪʫʧʣʝʥʠʷ 

ʟʘʷʚʦʢ ʚ ʩʠʩʪʝʤʫ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ, ʝʩʣʠ ʩʫʤʤʘ ʩʨʝʜʥʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʥʝ ʧʨʠʚʦʜʠʪ ʩʠʩʪʝʤʫ ʢ 

ʧʝʨʝʛʨʫʟʢʘʤ, ʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʤʤʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ, 

ʩʠʩʪʝʤʘ ʠʩʧʳʪʳʚʘʝʪ ʪʦʣʴʢʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʧʝʨʝʛʨʫʟʢʠ, ʪʦ ʝʩʪʴ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ 

ʧʝʨʝʛʨʫʟʢʠ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʥʝ ʚʦʟʥʠʢʘʝʪ ʤʘʩʩʦʚʳʭ 

ʧʦʪʝʨʴ ʟʘʷʚʦʢ ʧʨʠ ʜʦʩʪʘʪʦʯʥʳʭ ʝʤʢʦʩʪʷʭ ʥʘʢʦʧʠʪʝʣʝʡ [6]. ʆʜʥʘʢʦ ʦʪʢʨʳʪʳʤ ʦʩʪʘʝʪʩʷ 

ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʝʤʢʦʩʪʝʡ ʪʘʢʠʭ ʥʘʢʦʧʠʪʝʣʝʡ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʘ ʢʦʨʨʝʢʪʥʦ. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʨʘʙʦʪʳ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

1. ʉʬʦʨʤʫʣʠʨʦʚʘʥ ʧʦʜʭʦʜ ʢ ʦʧʠʩʘʥʠʶ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚ ʚʠʜʝ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

2. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʪʝʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʩʠʥʫʩʘ. 
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3. ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʢʦʤʧʦʟʠʮʠʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʫʪʸʤ ʩʣʦʞʝʥʠʷ 

ʬʫʥʢʮʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʭʦʜʷʱʠʭ ʧʦʪʦʢʦʚ 

ʟʘʧʨʦʩʦʚ. 

4. ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ, ʚʳʧʦʣʥʷʶʱʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʩʦʛʣʘʩʥʦ 

ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʤʝʪʦʜʫ. 

5. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʨʢʠ ʚʳʷʚʣʝʥ ʨʷʜ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤ ʩ ʦʯʝʨʝʜʷʤʠ, ʟʘʚʠʩʷʱʠʭ 

ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʭʦʜʥʳʭ ʧʦʪʦʢʦʚ ʟʘʷʚʦʢ. 
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IXè). ʉʫʤʤʘʨʥʳʡ ʪʨʘʬʠʢ ʫʯʘʩʪʥʠʢʦʚ, ʧʝʨʝʜʘʚʘʝʤʳʡ ʯʝʨʝʟ MSK-IX. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.msk-ix.ru/traffic/, ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.02.2018. 

6.  Aliev T. I., Rebezova M.I., Russ A.A. Statistical Methods for Monitoring Travel Agencies in the Settlement Sys-

tem // Automatic Control and Computer Sciences, 2015, Vol. 49, No. 6, pp. 321ï327. 

ʉʀʉʊɽʄɸ ʆɹʅɸʈʋɾɽʅʀʗ ɼʆʈʆɾʅʓʍ ɿʅɸʂʆɺ  

ɺ ɺʀɼɽʆʇʆʊʆʂɽ  

ʂ. ʄ. ɿɸʁɼʋʃʀʅ1, ʉ. ʄ. ɿɸʁɼʋʃʀʅ1, ʐ. ʉ. ʌɸʍʄʀ1,2,3 

1 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 
2ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʪʨʘʥʩʧʦʨʪʘ ʠʤ. ʅ.ʉ. ʉʦʣʦʤʝʥʢʦ 

3ɸʆ çʅʀʀ ʪʝʣʝʚʠʜʝʥʠʷè 

ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʚ ʚʠʜʝʦʧʦʪʦʢʝ, 

ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ɺʠʦʣʳ-ɼʞʦʥʩʘ. ʇʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʥʠʨʦʚʦʯ-

ʥʦʡ ʙʘʟʳ, ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʧʦʤʦʱʠ ʚʦʜʠʪʝʣʶ, ʧʦʠʩʢ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ, ʤʝʪʦʜ ɺʠʦʣʳ-ɼʞʦʥʩʘ, ʦʙʨʘʙʦʪʢʘ 

ʚʠʜʝʦʧʦʪʦʢʘ 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʘʜʘʯʘ ʦʙʥʘʨʫʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ [1] ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʜʦ-

ʨʦʞʥʳʭ ʟʥʘʢʦʚ (ɼɿ) [2] ʨʝʰʘʣʘʩʴ ʤʥʦʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫ-

ʙʝʞʦʤ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʧʨʦʩʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʆʜʥʘʢʦ, ʤʦʱʥʦʩʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʚʠʟʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʂ 

ʪʦʤʫ ʞʝ, ʮʠʬʨʦʚʳʝ ʢʘʤʝʨʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʤʝʨʘ.  

ʈʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʦʷʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ 

ʧʦʟʚʦʣʠʣʦ ʤʥʦʛʠʤ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʫʩʪʘʥʦʚʠʪʴ ʚ ʘʚʪʦʤʦʙʠʣʠ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʨʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʥʝʤʘʣʦʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʷʚʣʷʝʪʩʷ 
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ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ, ʧʦʟʚʦʣʷʶʱʝʝ ʚʦʜʠʪʝʣʶ ʣʫʯʰʝ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʜʦʨʦʞʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʱʝʝ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ɼʊʇ ʠʟ-ʟʘ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʚʦʜʠʪʝʣʷ.  

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠ ̫ɼɿ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʪʨʫʜʥʦʩʪʝʡ: 

1) ʈʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʦʩʚʝʱʝʥʠʷ ɼɿ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (ʧʘʩʤʫʨʥʦ, 

ʷʩʥʦ) ʠ ʚʨʝʤʝʥʝʤ ʩʫʪʦʢ; 

2) ʨʘʩʩʪʦʷʥʠʝ ɼɿ ʦʪ ʢʘʤʝʨʳ; 

3) ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ɼɿ ʥʘ ʜʦʨʦʛʘʭ; 

4) ʫʛʦʣ ʧʦʚʦʨʦʪʘ ɼɿ. ɼʘʞʝ ʥʝʙʦʣʴʰʦʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʟʥʘʢʘ ʩʠʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʝʛʦ ʦʙ-

ʥʘʨʫʞʝʥʠʝ; 

5) ʧʝʨʝʭʦʜ ʦʪ ʩʪʘʪʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʢ ʚʠʜʝʦʧʦʪʦʢʫ ʥʘʢʣʘʜʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʛʨʘ-

ʥʠʯʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʥʘʜʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʠʝʤʣʝʤʫʶ ʯʘʩʪʦʪʫ ʢʘʜʨʦʚ. 

ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʪʨʫʜʥʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (machine learning), ʛʜʝ ʨʘʟʣʠʯʘʶʪ ʜʚʘ ʪʠʧʘ ʦʙʫʯʝʥʠʷ: ʘ) ʠʥ-

ʜʫʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʘ ʦʩʥʦʚʝ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʙ) ʜʝʜʫʢ-

ʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ ʚ ʚʠʜʝ ʙʘʟʳ ʟʥʘʥʠʡ.  

ɺ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʣʝʞʠʪ ʤʝʪʦʜ ɺʠʦʣʳ ï ɼʞʦʥʩʘ [3], ʢʦʪʦʨʳʡ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʠʩʢʘ ʣʠʮ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʟʘʜʘʯʘʭ, ʧʨʠ ʵʪʦʤ 

ʩʢʦʨʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʚʠʜʝʦʧʦʪʦʢʝ. 

ʄʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ 

ʄʝʪʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: 

1) ʦʙʫʯʝʥʠʝ ʙʠʥʘʨʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ ʥʘ ʚʭʦʜ ʠʟʦʙʨʘʞʝʥʠʝ ʠ 

ʚʳʜʘʝʪ ʥʘ ʚʳʭʦʜʝ ñtrueò, ʝʩʣʠ ʠʟʦʙʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʠʩʢʦʤʳʤ, ʠ ñfalseò ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫ-

ʯʘʝ. ɺ ʨʘʙʦʪʝ ʵʪʦʪ ʵʪʘʧ ʚʳʧʦʣʥʷʣʩʷ ʧʦ ʘʣʛʦʨʠʪʤʫ AdaBoost [4] ʠ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʟʥʘʢʠ 

ʍʘʘʨʘ [3]; 

2) ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʠʩʧʦʣʴʟʫʷ, ʧʦʣʫʯʝʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ (sliding window) (ʨʠʩ. 1). 

ʅʘ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʯʝʩʪʚʦʤ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʠ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʙʘʟʝ 

ʩʦʜʝʨʞʘʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʭʦʨʦʰʝʡ ʦʩʚʝʱʝʥʥʦʩʪʴʶ, ʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʙʫ-

ʜʝʪ ʦʰʠʙʘʪʴʩʷ ʧʨʠ ʧʦʧʳʪʢʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʙʘʟʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʦʪʦʛʨʘʬʠʠ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ, ʚʟʷʪʳʝ ʚ ʨʘʟʥʦʝ ʚʨʝ-

ʈʠʩ. 1. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ 

ʉʢʦʣʴʟʷɦ ʝʝ 

ʦʢʥʦ 
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ʤʷ ʩʫʪʦʢ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʦʙʥʘʨʫʞʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʚʳʙʦʨʢʠ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʦʧʝʨʘʮʠʷ ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʏʘʩʪʴ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʙʘʟʳ 

ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʜʘʯʘ 

ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʙʘʟʳ ʠʟʦʙʨʘʞʝʥʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʪʨʠʚʠʘʣʴʥʦʡ. ʀʩʭʦ-

ʜʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʚʘʨʠʘʥʪʦʚ, ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠ ʧʨʦʪʝʩʪʠʨʦ-

ʚʘʥʳ ʜʚʘ ʩʧʦʩʦʙʘ ʩʦʟʜʘʥʠʷ ʚʳʙʦʨʢʠ:  

1) ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʜʥʦʡ ʙʦʣʴʰʦʡ ʛʨʫʧʧʳ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ; 

2) ʨʘʟʙʠʝʥʠʝ ʚʩʝʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʧʦʜʛʨʫʧʧʳ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʭʦʞʠʡ 

ʚʥʝʰʥʠʡ ʚʠʜ. ʅʘʧʨʠʤʝʨ, ʪʨʝʫʛʦʣʴʥʳʝ, ʢʨʫʛʣʳʝ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʨʘʟ-

ʤʝʱʘʶʪʩʷ ʚ ʨʘʟʥʳʝ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʚʳʙʦʨʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠ-

ʬʠʢʘʪʦʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ ʩʚʦʝʡ ʛʨʫʧʧʳ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʙʘʟʳ ʜʚʫʭ ʪʠʧʦʚ: 1) ʟʥʘʢʠ ʧʝʰʝʭʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ; 

2) ʟʥʘʢʠ ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʟʘʧʨʝʪʘ ʜʚʠʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʡ ʩʢʦ-

ʨʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʰʫʤʘ ʠ ʧʦʤʝʭ ʧʦʪʨʝʙʫʝʪʩʷ ʦʩʦʙʘʷ ʙʘʟʘ 

ʜʣʷ ʦʙʫʯʝʥʠʷ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

 ̄

ʊʨʝʥʠʨʦʚʦʯ-

ʥʘʷ ʧʦʣʦʞʠ-

ʪʝʣʴʥʘʷ ʚʳ-

ʙʦʨʢʘ 

ʊʨʝʥʠʨʦʚʦʯ-

ʥʦʡ ʦʪʨʠʮʘ-

ʪʝʣʴʥʘʷ ʚʳ-

ʙʦʨʢʘ 

ʊʝʩʪʦʚʘʷ ʧʦ-

ʣʦʞʠʪʝʣʴʥʘʷ 

ʚrʙʦʨʢʘ 

ʊʝʩʪʦʚʘʷ ʦʪ-

ʨʠʮʘʪʝʣʴʥʘʷ 

ʚrʙʦʨʢʘ 

ʍʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʧʦʣʫ-

ʯʠʚʝhʛʦʩʷ 

ʢʣʘʩʩʠʬʠʢʘʪʦ-

ʨʘ 

ɿʘʪʨʘʯʝʥ-

ʥʦʝ ʚʨʝʤ ̫

1 

ɿʥʘʢʠ ʧʝʰʝ-

ʭʦʜʥʦʛʦ ʧʝʨʝ-

ʭʦʜʘ (78 ʠʟʦʙ-

ʨʘʞʝʥʠʡ) 

240 ʤʣʥ. ʠʟʦʙ-

ʨʘʞʝʥʠʡ ʙʝʟ 

ʜʦʨʦʞʥʳʭ ʟʥʘ-

ʢʦʚ (ʠʟ ʥʠʭ 

ʦʪʙʠʨʘʶʪʩʷ 

4000, ʚ ʢʦʪʦ-

ʨʳʭ ʢʣʘʩʩʠʬʠ-

ʢʘʪʦʨ ʦʰʠʙʩʷ) 

ɿʥʘʢʠ ʧʝʰʝ-

ʭʦʜʥʦʛʦ ʧʝʨʝ-

ʭʦʜʘ (78 ʠʟʦʙ-

ʨʘʞʝʥʠʡ) 
240 ʤʣʥ. 

ʠʟʦʙʨʘʞʝʥʠʡ 

ʙʝʟ ʜʦʨʦʞʥʳʭ 

ʟʥʘʢʦʚ 

13 ʫʨʦʚʥʝʡ, 40 

ʧʨʠʟʥʘʢʦʚ 

ʍʘʘʨʘ 

20 ʯʘʩʦʚ 

2 

ɿʥʘʢʠ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʠ ʟʘʧʨʝʪʘ ʜʚʠ-

ʞʝʥʠʷ (942 

ʠʟʦʙʨʘʞʝʥʠʷ) 

ɿʥʘʢʠ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʠ ʟʘʧʨʝʪʘ ʜʚʠ-

ʞʝʥʠʷ (942 

ʠʟʦʙʨʘʞʝʥʠʷ) 

15 ʫʨʦʚʥʝʡ, 320 

ʧʨʠʟʥʘʢʦʚ 

ʍʘʘʨʘ 

68 ʯʘʩʦʚ 

 

ʋʧʨʦʱʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ: 

1) ʧʝʨʝʙʦʨ ʚʩʝʚʦʟʤʦʞʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʢʦʦʨʜʠʥʘʪ x ʠ y, ʚʳʩʦʪʳ ʠ ʜʣʠʥʳ ʜʣʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʩʧʠʩʢʘ ʩʣʘʙʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʤʝʨʦʤ 32³32 ʠ 5 

ʧʨʠʟʥʘʢʦʚ ʍʘʘʨʘ ʩʧʠʩʦʢ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 510112 ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʥʝ ʭʨʘʥʠʪʴ ʪʘʢʦʡ ʩʧʠʩʦʢ ʚ ʧʘʤʷʪʠ, ʘ ʛʝʥʝʨʠʨʦʚʘʪʴ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʠ; 

2) ʠʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤ Adaboost, ʥʘʭʦʜʠʪʩʷ ʩʣʘʙʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʤʠʥʠʤʠ-

ʟʠʨʫʝʪ ʚʟʚʝʰʝʥʥʫʶ (ʩ ʫʯʝʪʦʤ ʚʝʩʘ ʢʘʞʜʦʛʦ ʠʟʦʙʨʘʞʝʥʠʝ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʙʘʟʳ) ʦʰʠʙʢʫ. 

ʉʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʧʦ-

ʵʪʦʤʫ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʟʥʘʯʝʥʠʷ ʩʣʘʙʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʚʳʯʠʩʣʷʣʠʩʴ ʧʘʨʘʣ-
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ʣʝʣʴʥʦ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʣʫʯʰʝʛʦ ʢʣʘʩʩʠʬʠʢʘ-

ʪʦʨʘ, ʩ 20-ʠ ʜʦ 5-ʠ ʤʠʥʫʪ; 

3) ʚʳʯʠʩʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚʝʨʥʳʭ ʠ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ (detection rate ʠ false posi-

tive rate). ɽʩʣʠ ʧʦʢʘʟʘʪʝʣʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʫʝʤʳʤ ʫʩʣʦʚʠʷʤ, ʪʦ ʫʨʦʚʝʥʴ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʠ ʠʜʝʪ ʩʙʦʨʢʘ ʥʦʚʦʡ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʙʘʟʳ ʥʝʛʘʪʠʚʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʧʝʨʝʭʦʜ ʢ ʧ. 1. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʣʫʯʠʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʩʧʠʩʦʢ ʩʣʘʙʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦ-

ʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʠ ʧʨʠʟʥʘʢʦʚ ʍʘʘʨʘ ʠ ʠʭ ʚʝʩʦʚ.  

ɼʘʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ (ʨʘʤʢʠ), ʘʣʛʦʨʠʪʤ ʢʦʪʦʨʦʛʦ 

ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʰʘʛʠ: 

1) ʫʩʪʘʥʦʚʢʘ ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʦʢʥʘ (ʥʘʧʨʠʤʝʨ, 32x32); 

2) ʫʩʪʘʥʦʚʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʦʢʥʘ ʠ ʨʘʟʤʝʨ ʰʘʛʘ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʤʢʠ 

(ʥʘʧʨʠʤʝʨ, 1.1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ); 

3) ʥʘʯʠʥʘʷ ʩ ʣʝʚʦʛʦ ʚʝʨʭʥʝʛʦ ʫʛʣʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʤʝʱʘʝʤ ʨʘʤʢʫ 

ʧʨʠ ʵʪʦʤ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʧʨʠʤʝʥʷʝʤ ʥʘʡʜʝʥʥʳʡ ʨʘʥʝʝ ʙʠʥʘʨʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ. ɽʩʣʠ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʨʝʰʠʣ, ʯʪʦ ʚ ʪʝʢʫʱʝʡ ʨʘʤʢʝ ʩʦʜʝʨʞʠʪʩʷ ʠʩʢʦʤʳʡ ʦʙʲʝʢʪ, ʪʦ ʜʦʙʘʚʣʷʝʤ 

ʢʦʦʨʜʠʥʘʪʳ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʩʧʠʩʦʢ 

4) ʢʦʛʜʘ ʚʩʝ ʧʦʟʠʮʠʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʧʨʦʩʤʦʪʨʝʥʳ, ʤʘʩʰʪʘʙʠʨʫʝʤ ʨʘʤʢʫ ʠ ʧʝʨʝʭʦ-

ʜʠʤ ʥʘ ʰʘʛ 3 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʘʣʛʦʨʠʪʤʘ ʙʳʣ ʧʦʣʫʯʝʥ ʩʧʠʩʦʢ ʢʦʦʨʜʠʥʘʪ ʨʘ-

ʤʦʢ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʩʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ: 

1) ʨʘʟʙʠʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʤʦʢ ʧʦ ʛʨʫʧʧʘʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʭ ʫʛʣʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʨʷʜʦʤ; 

2) ʫʜʘʣʠʪʴ ʚʩʝ ʛʨʫʧʧʳ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ ʯʝʤ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ (ʥʘʧʨʠʤʝʨ, 3 

ʨʘʤʢʠ). ɼʝʣʘʝʪʩʷ ʵʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʬʠʣʴʪʨʦʚʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʢʘʬʝʜʨʝ ʉɸʇʈ ʉʇʙɻʕʊʋ 

çʃʕʊʀè ʠ ʚ ɸʆ çʅʀʀʊè ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ ɼɿ ʚ ʚʠʜʝʦʧʦʪʦ-

ʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʚʳʙʦʨʢʠ - 

ʨʘʟʙʠʝʥʠʝ ʚʩʝʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʧʦʜʛʨʫʧʧʳ. 

ɼʘʥʥʳʡ ʚʳʚʦʜ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝ-

ʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʧʦ-

ʣʫʯʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʧʝʨʚʦʛʦ ʩʧʦʩʦʙʘ. 

ɺ ʪʘʙʣʠʮʝ 2 ʦʪʦʙʨʘʞʝʥʘ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʦʙʥʘʨʫʞʝʥʠʷ 

ʟʥʘʢʦʚ ʜʣʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʊʘʙʣʠʮʘ 2 

 ̄ ʈʘʟʤʝʨ ʢʘʜʨʘ ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ 

1 1200 ʭ 900 0,415 ʩ. 

2 620ʭ450 0,140 ʩ. 

3 300ʭ250 0,050 c. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 
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1) ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʠʣ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʧʦʠʩʢʘ ʜʦʨʦʞʥʳʭ ʟʥʘ-

ʢʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʘʚʠʣʴʥʳʭ ʦʙʥʘʨʫʞʝʥʠʡ; 

2) ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʩʠʩʪʝʤʘʭ ʚ ʨʝ-

ʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

3) ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʚʳʙʦʨʢʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʧʨʝʜʧʦ-

ʯʪʠʪʝʣʴʥʝʝ ʨʘʟʙʠʚʘʪʴ ʚʩʶ ʙʘʟʫ ʥʘ ʛʨʫʧʧʳ ʠʟʦʙʨʘʞʝʥʠʡ ʩʦ ʩʭʦʞʠʤ ʚʠʜʦʤ (ʥʘʧʨʠʤʝʨ, ʥʘ 

ʪʨʝʫʛʦʣʴʥʳʝ ʠ ʢʚʘʜʨʘʪʥʳʝ ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ). ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ 

ʦʙʫʯʝʥʠʷ, ʨʘʟʤʝʨ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠ ʚʨʝʤʷ ʝʛʦ ʨʘʙʦʪʳ. 
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ʆɹʅɸʈʋɾɽʅʀɽ ʀ ʂʃɸʉʉʀʌʀʂɸʎʀʗ ɸɺʊʆʊʈɸʅʉʇʆʈʊɸ ʅɸ 

ʀɿʆɹʈɸɾɽʅʀʀ 

ʉ.ʄ. ɿɸʁɼʋʃʀʅ1, ʂ.ʄ. 
 ɿɸʁɼʋʃʀʅ1, ʗ. ʍɸʉɸʅ1, ʐ.ʉ. ʌɸʍʄʀ1,2,3 

1 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 
2ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʪʨʘʥʩʧʦʨʪʘ ʈɸʅ ʠʤ. ʅ.ʉ. ʉʦʣʦʤʝʥʢʦ 

3ɸʆ çʅʀʀ ʪʝʣʝʚʠʜʝʥʠʷè 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦʙʥʘʨʫʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘ 

ʪʨʠ ʢʣʘʩʩʘ: ʣʝʛʢʦʚʦʡ, ʧʦʣʫʛʨʫʟʦʚʦʡ ʠ ʛʨʫʟʦʚʦʡ. ʈʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʯʝʪʘʥʠʠ ʘʣʛʦ-

ʨʠʪʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ɺʠʦʣʳ-ɼʞʦʥʩʘ, ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ Eigenface ʠ Fisherface. 

ʆʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʦʙʦʠʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘ-

ʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʥʘʨʫʞʝʥʠʝ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, Eigenface, Fisherface 

ɺʚʝʜʝʥʠʝ 

ʇʨʦʙʣʝʤʘ ʘʥʘʣʠʟʘ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ ʠ ʦʪʜʝʣʝʥʠʷ (ʚʳʜʝʣʝʥʠʷ) ʦʙʲʝʢʪʦʚ ʦʪ ʬʦʥʘ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʩʝʛʜʘ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʨʷʜʫ ʩʘʤʳʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ 

ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [1]. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦ-

ʚʦʜʠʤʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʥʝ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʚʠʜʝʦ-

ʠʥʬʦʨʤʘʮʠʠ, ʩʧʦʩʦʙʥʳʭ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʙʲʝʢʪ rʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ ʚ ʨʝ-

ʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [2].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʩʦʯʝʪʘʥʠʠ ʘʣʛʦʨʠʪʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ɺʠʦʣʳ-ɼʞʦʥʩʘ [3] ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʟʥʘʢʦʚ ʍʘʘʨʘ 

ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʊʉ) ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʠ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, 

ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʳʭ ʧʦʜʭʦʜʦʚ Eigenface [4] ʠ Fisherface [5] ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ  ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 
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ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʘʣʛʦʨʠʪʤʦʚ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ ʊʉ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦ ʪʨʸʤ 

ʢʣʘʩʩʘʤ: ʣʝʛʢʦʚʳʝ, ʧʦʣʫʛʨʫʟʦʚʳʝ ʠ ʛʨʫʟʦʚʳʝ ʤʘʰʠʥʳ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʈʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʟʘʜʘʯʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʧʨʠ ʘʥʘʣʠʟʝ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʚ ʘʚʪʦʥʦʤʥʦʤ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ, ʘ ʪʘʢʞʝ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʬʝʨʘʭ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʩʪʝʧʝʥʴ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʫʯʘʩʪʢʘ ʜʦʨʦʛ, 

ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʘʚʪʦʩʪʦʷʥʢʘʭ ʠ ʘʚʪʦʤʦʡʢʘʭ. ʇʦʜʩʯʠʪʘʚ 

ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʣʦʩʝ,  ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʝʸ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.  

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʘʣʛʦʨʠʪʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʥʘ ʩʪʘʪʠʯʝʩʢʦʤ ʢʘʜʨʝ ʠʣʠ ʚ ʚʠʜʝʦʧʦʪʦʢʝ ʥʘʡʪʠ ʚʩʝ ʬʨʦʥʪʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʘʚʪʦ-

ʪʨʘʥʩʧʦʨʪʘ; 

2) ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʥʘʡʜʝʥʥʳʡ ʦʙʲʝʢʪ ʥʘ 3 ʢʣʘʩʩʘ: ʣʝʛʢʦʚʦʡ, ʧʦʣʫʛʨʫʟʦʚʦʡ, 

ʛʨʫʟʦʚʦʡ. 

ʆʧʠʩʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʊʉ 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʣʛʦʨʠʪʤ ʦʙʥʘʨʫʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤʦʤ ʦʙʫʯʝ-

ʥʠʷ ʩ ʫʯʠʪʝʣʝʤ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʙʦʯʝʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʘ ʢʘʯʝʩʪʚʝʥ-

ʥʘʷ ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʊʨʝʥʠʨʦ-

ʚʦʯʥʘʷ ʙʘʟʘ ʙʳʣʘ ʩʦʙʨʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʦʟʜʘʥʥʳʭ ʚʨʫʯʥʫʶ 

ʬʦʪʦʛʨʘʬʠʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʊʉ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʚʳʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʤʦʜʝʣʝʡ ʊʉ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ 249 ʛʨʫʟʦʚʳʭ, 113 ʧʦʣʫʛʨʫʟʦʚʳʭ ʠ 380 ʣʝʛʢʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ (ʨʠʩ. 1). ɿʘʪʝʤ ʜʣʷ ʚʩʝʭ ʠʟʦʙʨʘʞʝʥʠʡ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʥʦʨʤʘʣʠʟʘʮʠʶ, ʩʫʪʴ 

ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ:  

1) ʠʟʦʙʨʘʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʢʚʘʜʨʘʪʥʳʤ ʠ ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʪʳʚʘʪʴ ʠʩʢʦʤʳʡ ʦʙʲʝʢʪ 

ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʨʘʤʢʦʡ; 

2) ʦʙʣʘʩʪʴ ʧʝʨʝʜʥʠʭ ʬʘʨ ʠ ʢʦʣʝʩ ʘʚʪʦʤʦʙʠʣʷ ʢʘʞʜʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴ-

ʩʷ ʚ ʦʜʠʥʘʢʦʚʦʡ ʧʦʟʠʮʠʠ; 

3) ʧʦʚʦʨʦʪ ʦʙʲʝʢʪʘ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 30 ʛʨʘʜʫʩʦʚ.  

 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʦʙʫʯʘʶʱʝʡ ʙʘʟʳ 
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ʏʘʩʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʜʘʯʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʥʫʞʥʦʡ ʚʳʙʦʨʢʠ, ʧʨʠ ʵʪʦʤ ʨʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʠ. ʊʘʢʘʷ ʪʝʩʪʦʚʘʷ ʚʳʙʦʨʢʘ ʜʦʣʞʥʘ ʦʪ-

ʣʠʯʘʪʴʩʷ ʦʪ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʙʘʟʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʟʘʜʘʯ ʦʙʥʘʨʫʞʝʥʠʷ ʊʉ ʙʳʣʦ ʨʝʰʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʫ ʞʝ ʚʳʙʦʨʢʫ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʣʦ ʦʙʫʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʠʣʩʷ 

ʦʙʱʠʡ ʨʘʟʤʝʨ ʢʘʩʢʘʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ñfalse true detectionò, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳ-

ʩʠʪʴ ʩʢʦʨʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʊʉ ʚ ʮʝʣʦʤ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʢʣʘʩʩʳ ʊʉ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʠʤʝʶʪ ʨʘʟʥʫʶ ʬʦʨʤʫ ʠ 

ʧʦʣʦʞʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʨʠʟʥʘʢʦʚ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʦʙʫʯʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʩʚʦʡ 

ʩʦʙʩʪʚʝʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʨʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʜʣʷ ʪʨʸʭ 

ʢʣʘʩʩʦʚ ʊʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

1) ɼʣʷ ʢʣʘʩʩʘ ʣʝʛʢʦʚʳʭ ʊʉ: 18 ʫʨʦʚʥʝʡ, 430 ʧʨʠʟʥʘʢʦʚ, FPR: 0.001, TPR: 0.99, ʛʜʝ FPR 

(False Positive Rate)- ʚʝʣʠʯʠʥʘ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ TPR (True Positive 

Rate)- ʚʝʣʠʯʠʥʘ ʠʩʪʠʥʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

2) ɼʣʷ ʢʣʘʩʩʘ ʧʦʣʫʛʨʫʟʦʚʳʭ ʊʉ: 15 ʫʨʦʚʥʝʡ, 368 ʧʨʠʟʥʘʢʦʚ, FPR: 0.001, TPR: 0.995. 

3) ɼʣʷ ʢʣʘʩʩʘ ʛʨʫʟʦʚʳʭ ʊʉ: 13 ʫʨʦʚʥʝʡ, 352 ʧʨʠʟʥʘʢʘ, FPR: 0.001, TPR: 0.995. 

ʆʙʥʘʨʫʞʝʥʥʫʶ ʦʙʣʘʩʪʴ ʥʝʠʟʚʝʩʪʥʦʛʦ ʊʉ ʥʝʦʙʭʦʜʠʤʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ. ʇʦʜʛʦʪʦʚʢʘ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʙʘʚʣʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʚ 

ʪʨʝʥʠʨʦʚʦʯʥʫʶ ʙʘʟʫ. ʇʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝʠʟʚʝʩʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʚʥʠ-

ʚʘʪʴ ʝʛʦ ʧʨʦʝʢʮʠʠ ʥʘ ʧʦʣʫʯʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʘʟʠʩʥʳʭ ʚʝʢʪʦʨʦʚ ʩ ʧʨʦʝʢʮʠʷʤʠ ʵʣʝʤʝʥ-

ʪʦʚ ʙʘʟʳ ʠ, ʧʦʩʣʝ ʵʪʦʛʦ ʚʳʙʠʨʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʦʙʲʝʢʪ.  

ʄʥʦʛʦʢʨʘʪʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʘʥʘʣʠʟʫ ʨʘʟʣʠʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʊʉ ʧʦʢʘ-

ʟʘʣʦ, ʯʪʦ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʝʩʣʠ ʬʠʢʩʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʥʝ ʪʦʣʴʢʦ ʧʦ ʦʮʝʥʢʝ ʩʭʦʜʩʪʚʘ ʩ ʦʙʲʝʢʪʦʤ ʙʘʟʳ, ʥʦ ʠ ʧʦ ʦʮʝʥʢʝ ʩʭʦʜʩʪʚʘ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢ-

ʪʘʤʠ ʙʘʟʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦ ʧʝʨʚʳʤ 

ʫʨʦʚʥʷʤ ʢʘʩʢʘʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʢʣʘʩʩ ʊʉ. ʊʘʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʫʯʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʦʙʥʘʨʫʞʝʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʫ ʣʝʛʢʦʚʳʭ ʊʉ ʩʘʤʳʤʠ ʚʘʞʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʷʚʣʷʶʪʩʷ ʩʚʝʪʣʘʷ ʦʙʣʘʩʪʴ ʧʝʨʝʜʥʠʭ ʬʘʨ ʠ 

ʥʠʞʥʷʷ ʪʝʤʥʘʷ ʯʘʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ.  ʋ ʧʦʣʫʛʨʫʟʦʚʳʭ ʠ ʛʨʫʟʦʚʳʭ ʊʉ ʪʘ-

ʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʷʚʣʷʶʪʩʷ ʚʝʨʭʥʷʷ ʪʝʤʥʘʷ ʠ ʥʠʞʥʷʷ ʩʚʝʪʣʘʷ ʯʘʩʪʠ ʊʉ, ʪʘʢ ʢʘʢ ʯʘʱʝ ʚʩʝʛʦ 

ʩʚʝʨʭʫ ʦʙʲʝʢʪʘ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʪʝʤʥʦʝ ʩʪʝʢʣʦ, ʘ ʩʥʠʟʫ - ʚʢʣʶʯʝʥʥʳʝ ʬʘʨʳ. 

ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʜʛʦʪʦʚʣʝʥʦ 40 ʠʟʦʙʨʘʞʝʥʠʡ, 

ʩʦʜʝʨʞʘʱʠʭ ʨʘʟʣʠʯʥʳʝ ʊʉ. ɿʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʥʘʡʪʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʪʦʣʴʢʦ ʦʙʲʝʢʪʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʣʘʩʩʘ. ʅʘʧʨʠʤʝʨ, ʧʝʨʚʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʜʦʣʞʝʥ ʥʘʡʪʠ ʪʦʣʴʢʦ 

ʣʝʛʢʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ. ʇʨʠ ʵʪʦʤ ʠʤʝʶʪʩʷ ʩʠʪʫʘʮʠʠ ʧʝʨʝʩʝʯʝʥʠʷ, ʪ.ʝ. ʦʜʥʦ ʠ ʪʦʞʝ ʊʉ ʚʳ-

ʟʳʚʘʶʪ ʦʪʢʣʠʢ ʜʚʫʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʢʘʬʝʜʨʝ ʉɸʇʈ ʉʇɹɻʕʊʋ 

çʃʕʊʀè ʠ ʚ ɹʎʉʇ ɸʆ çʅʀʀʊè ʧʦʢʘʟʘʣʠ (ʪʘʙʣʠʮʘ 1), ʯʪʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʠʤʝʶʪ ʜʦ-

ʚʦʣʴʥʦ ʤʥʦʛʦ ʧʝʨʝʩʝʯʝʥʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʦʙʥʘʨʫʞʝʥʠʝ ʊʉ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘ-

ʥʠʷ, ʘ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʜʠʥʠʪʴ ʜʚʝ ʚʳʙʦʨʢʠ ʥʘ ʵʪʘʧʝ ʦʙʫ-

ʯʝʥʠʷ ʠ ʧʨʠ ʦʜʥʦʤ ʦʙʱʝʤ ʢʘʩʢʘʜʝ. 
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ʊʘʙʣʠʮʘ 1 

ʂʣʘʩʩʠʬʠʢʘʪʦʨ 
ʊʦʯʥʦʩʪʴ ʦʙʥʘ-

ʨʫʞʝʥʠʷ 

ʆʰʠʙʢʠ ʦʙʥʘʨʫʞʝʥʠʷ 

1 (54 ʦʙ.) 2 (14 ʦʙ.) 3 (18 ʦʙ.) ɼʨʫʛʦʡ 

1 - ʃʝʛʢʦʚʳʝ 89% - 9 3 8 

2 - ʇʦʣʫʛʨʫʟʦʚʳʝ 85% 38 - 5 6 

3 - ɻʨʫʟʦʚʳʝ 88% 12 7 - 11 

 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ 1 ʠ 2 (ʪʘʙʣʠʮʘ 1) ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʩʝʯʝʥʠʡ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʣʝʛʢʦʚʳʝ ʠ ʧʦʣʫʛʨʫʟʦʚʳʝ ʊʉ ʜʦʚʦʣʴʥʦ ʧʦʭʦʞʠ, 

ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʮʝʩʩ ʢʣʘʩʩʠʬʠʢʘʮʠʠ.  

ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʧʝʨʝʩʝʯʝʥʠʡ ʚ ʤʝʪʦʜʝ ʦʙʥʘʨʫʞʝʥʠʷ ʤʦʞʥʦ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʚʳʙʦʨʢʫ ʢʘʞʜʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʧʦʤʝʩʪʠʪʴ ʦʙʲʝʢʪʳ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʦʪʨʠ-

ʮʘʪʝʣʴʥʫʶ ʚʳʙʦʨʢʫ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʊʉ ʧʦʤʝʩʪʠʪʴ ʛʨʫʟʦʚʳʝ ʤʘʰʠʥʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʢʣʘʩ-

ʩʠʬʠʢʘʪʦʨʫ ʦʪʙʠʨʘʪʴ ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʠ ʥʝ ʭʘʨʘʢʪʝʨʥʳʝ 

ʜʣʷ ʜʨʫʛʦʛʦ.  

ʊʝʩʪʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʚ Eigenface ʠ Fisherface ʚʧrʦʣʥʝʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʫʪʸʤ ʜʦ-

ʙʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʦʙʫʯʘʶʱʫʶ ʙʘʟʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʩʪʨʦʝʥʠʶ ʢʣʘʩ-

ʩʠʬʠʢʘʪʦʨʘ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʟʘʜʘʥʥʦʛʦ ʥʘʙʦʨʘ ʠʟʦʙʨʘʞʝʥʠʡ 

ʊʉ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 300 ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ 100 ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʢʘʞʜʳʡ ʢʣʘʩʩ. ʈʝʟʫʣʴʪʘʪʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʦʠʭ ʤʝʪʦʜʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

   

a) ʄʝʪʦʜ Eigenface               ʙ) ʄʝʪʦʜ Fisherface  

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ʇʨʝʜʣʦʞʝʥʥʳʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʧʨʠ ʧʦʠʩʢʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʘʥʝʥʠʝ ʦʰʠʙʦʯʥʳʭ ʦʙʥʘ-

ʨʫʞʝʥʠʡ ʤʦʞʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʩʪʘʥʦʚʢʦʡ ʙʦʣʝʝ ʞʝʩʪʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʠʭ ʪʨʝʙʫʝʤʦʛʦ ʦʙʲʝʢʪʘ.  

2) ʀʟ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʤʝʪʦʜʳ Eigenface ʠ Fisherface ʨʘʙʦʪʘʶʪ ʥʝʩʪʘʙʠʣʴʥʦ ʠʟ-ʟʘ 

ʥʝ ʧʦʜʭʦʜʷʱʝʡ ʦʙʫʯʘʝʤʦʡ ʠ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʦʢ.  
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3) ʂʣʘʩʩʠʬʠʢʘʪʦʨʳ Eigenface ʠ Fisherface ʦʙʫʯʘʶʪʩʷ ʙʳʩʪʨʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʡʨʦʥ-

ʥʳʤʠ ʩʝʪʷʤʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʊʉ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝ-

ʥʠ.  

4) ʈʘʟʨʘʙʦʪʘʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪ ʢʘʢ ʥʘ ʩʪʘʪʠʯʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ, ʪʘʢ ʠ ʚ ʚʠʜʝʦʧʦʪʦʢʝ. 
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ʉɽɻʄɽʅʊɸʎʀʗ ʆɹʒɽʂʊʆɺ ɹɸɿʓ ɼɸʅʅʓʍ ʉ ʇʈʀʄɽʅɽʅʀɽʄ 

ABC-ɸʅɸʃʀɿɸ 

ʄ.ɽ. ʀɹʈɸɻʀʄʆɺɸ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ʆʯʝʥʴ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʦ ʥʝʢʦ-

ʪʦʨʦʤʫ ʧʨʠʥʮʠʧʫ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʝʛʤʝʥʪʘʮʠʠ ʜʘʥ-

ʥʳʭ ʦ ʢʣʠʝʥʪʘʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠ ʫʩʣʫʛʘʤʠ ʢʦʤʧʘʥʠʠ. ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʧʘʨʘʤʝʪʨ 

ʩʝʛʤʝʥʪʘʮʠʠ çʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʫʛʘʤʠè ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʧʠʩʘʥ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʥʦ ʰʠ-

ʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʷʭ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʩʝʛ-

ʤʝʥʪʘʮʠʠ ʜʘʥʥʳʭ ʦ ʢʣʠʝʥʪʘʭ ʢʦʤʧʘʥʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʝʥʝʞʥʦʤ ʦʙʦʨʦʪʝ ʢʣʠʝʥʪʦʚ ʠ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʢʦʤʧʘʥʠʝʡ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ABC-ʘʥʘʣʠʟ ʧʦ ʧʨʠʥʮʠʧʫ ʇʘʨʝʪʦ. ʇʨʝʜʣʦʞʝʥ-

ʥʳʡ ʚʘʨʠʘʥʪ ʩʝʛʤʝʥʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʘʥʠʷʤʠ ʪʘʢʞʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʨʫʛʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʦʪʜʝʣʳ ʤʘʨʢʝʪʠʥʛʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʥʢʘ ʢʣʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʛʤʝʥʪʘʮʠʷ, ʤʘʨʢʝʪʠʥʛ, ABC-ʘʥʘʣʠʟ, ʤʝʪʦʜ ʇʘʨʝʪʦ 

1. ɺʚʝʜʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʩʝʛʤʝʥʪʘʮʠʷ ʨʳʥʢʘ. ɺ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ 

ʨʳʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʷ ʚʦʟʨʘʩʪʘʝʪ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʣʝʯʴ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚʳʙʨʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʘʭ. 

ʇʦʤʠʤʦ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʩʝʛʤʝʥʪʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʧʦ 

ʧʨʦʛʨʘʤʤʝ ʣʦʷʣʴʥʦʩʪʠ ʠʤʝʶʱʠʭʩʷ ʢʣʠʝʥʪʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʢʣʠʝʥʪʦʚ. 

ʇʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ʥʘ ʨʷʜʫ ʧʨʠʥʮʠʧʦʚ: ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤʫ, ʧʩʠʭʦʛʨʘʬʠʯʝʩʢʦʤʫ, ʧʦʚʝʜʝʥʯʝʩʢʦʤʫ [1]. ʊʘʢ, ʩʝʛʤʝʥʪʘʮʠʷ ʧʦ 

ʧʦʚʝʜʝʥʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ, ʘ ʠʤʝʥʥʦ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ [1] 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʜʝʣʝʥʠʠ ʧʦʢʫʧʘʪʝʣʝʡ ʥʘ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚʥʦʩʪʠ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʚʘʨʘ. ʄʥʦʛʠʝ ʧʨʦʜʘʚʮʳ ʩʯʠʪʘʶʪ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ 

ʦʧʪʠʤʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʩʝʛʤʝʥʪʘʮʠʠ [1].  

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʠʥʪʝʨʝʩ ʢ ʩʝʛʤʝʥʪʘʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʸ ʚʥʝʜʨʝʥʠʷ 

ʩʫɦʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ, ʨʘʩʢʨʳʚʘʝʤʘʷ ʘʚʪʦʨʦʤ ʩʪʘʪʴʠ [2]. ʆʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʭʚʘʪʢʫ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʩʬʝʨʝ ʩʝʛʤʝʥʪʘʮʠʠ ʨʳʥʢʘ.  

ʍʦʪʷ ʘʚʪʦʨʳ [3] ʦʪʤʝʯʘʶʪ, ʯʪʦ ʢʣʶʯ ʢ ʫʩʧʝʰʥʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ï ʨʘʟʨʘʙʦʪʢʘ ʨʷʜʘ 

ʧʨʦʩʪʳʭ ʠ ʧʦʥʷʪʥʳʭ ʩʪʘʜʠʡ, ʚ ʠʭ ʪʨʫʜʝ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ.  

ɽʩʣʠ ʞʝ ʧʨʠʤʝʨʳ ʩʝʛʤʝʥʪʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʦʥʠ ʩʪʨʦʷʪʩʷ ʥʘ ʜʨʫʛʠʭ ʧʨʠʥʮʠʧʘʭ, ʥʘʧʨʠʤʝʨ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤ [4]. ʂʨʠʪʝʨʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʫʛʘʤʠ ʦʙʣʘʜʘʝʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝʤ, ʧʨʦʩʪ ʚ ʨʘʩʯʝʪʘʭ ʠ ʥʘʜʝʞʝʥ ʜʣʷ ʧʦʠʩʢʘ ʮʝʣʝʚʦʛʦ ʩʝʛʤʝʥʪʘ 

ʢʦʤʧʘʥʠʠ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʪʝʨʤʠʥʘ çʩʝʛʤʝʥʪʘʮʠʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʫʛʘʤʠè ʠ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʩʝʛʤʝʥʪʘʮʠʠ ʢʣʠʝʥʪʦʚ 

ʢʦʤʧʘʥʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʨʦʪʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ. 

2.  ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ɺ ʩʝʛʤʝʥʪʘʮʠʠ ʫʯʘʩʪʚʫʶʪ ʢʦʥʪʨʘʛʝʥʪʳ, ʩʦʪʨʫʜʥʠʯʘʶʱʠʝ ʩ ʢʦʤʧʘʥʠʝʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 12 

ʤʝʩʷʮʝʚ ʥʘ ʤʦʤʝʥʪ ʨʘʩʯʝʪʘ ʩʝʛʤʝʥʪʘʮʠʠ. ʂʦʥʪʨʘʛʝʥʪʳ, ʥʝ ʧʦʣʴʟʫʶʱʠʝʩʷ ʫʩʣʫʛʘʤʠ 

ʢʦʤʧʘʥʠʠ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 12 ʤʝʩʷʮʝʚ, ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʩʝʛʤʝʥʪʘʮʠʠ ʩ ʢʘʪʝʛʦʨʠʝʡ D 

ʜʦ ʧʝʨʚʦʛʦ ʬʘʢʪʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʝʛʤʝʥʪʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʥʪʨʘʛʝʥʪʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʩʝ ʥʘʢʣʘʜʥʳʝ, ʚ 

ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʦʚʘʣ ʜʘʥʥʳʡ ʢʦʥʪʨʘʛʝʥʪ ʚ ʣʶʙʦʡ ʨʦʣʠ ʩ ʜʘʪʦʡ ʚʳʜʘʯʠ, ʚʭʦʜʷʱʝʡ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʬʝʜʝʨʘʣʴʥʫʶ ʠ ʨʝʛʠʦʥʘʣʴʥʫʶ ʩʝʛʤʝʥʪʘʮʠʶ ʢʣʠʝʥʪʦʚ ʟʘ 1 ʠ 12 

ʤʝʩʷʮʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʜʝʥʝʞʥʦʛʦ ʦʙʦʨʦʪʘ ʠ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʫʩʣʫʛ (ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʨʦʣʠ ʢʦʥʪʨʘʛʝʥʪʘ). 

3.  ʇʨʠʥʮʠʧʳ ʩʝʛʤʝʥʪʘʮʠʠ ʜʘʥʥʳʭ ʦ ʢʣʠʝʥʪʘʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʂʣʠʝʥʪʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʟʥʘʯʘʝʪʩʷ ʜʚʘ ʩʝʛʤʝʥʪʘ - ʨʝʛʠʦʥʘʣʴʥʳʡ ʠ ʬʝʜʝʨʘʣʴʥʳʡ. 

1) ʈʝʛʠʦʥʘʣʴʥʘʷ ʩʝʛʤʝʥʪʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʨʦʜʘ ʠ ʢʘʞʜʦʡ ʨʦʣʠ 

ʢʦʥʪʨʘʛʝʥʪʘ ʦʪʜʝʣʴʥʦ 

2) ʌʝʜʝʨʘʣʴʥʘʷ ʩʝʛʤʝʥʪʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʚʩʝʡ ʩʪʨʘʥʳ ʜʣʷ ʢʘʞʜʦʡ ʨʦʣʠ ʦʪʜʝʣʴʥʦ  

ɺ ʩʝʛʤʝʥʪʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʫʭʫʨʦʚʥʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʢʘʪʝʛʦʨʠʠ: 

1) ɸɺʉ ï ʦʩʥʦʚʥʦʡ ʩʝʛʤʝʥʪ, ʥʘʟʥʘʯʘʝʤʳʡ ʧʦ ʥʘʢʦʧʣʝʥʥʦʡ ʚʳʨʫʯʢʝ ʢʣʠʝʥʪʘ ʟʘ 1 ʤʝʩʷʮ 

2) abc ï ʩʝʛʤʝʥʪ, ʥʘʟʥʘʯʘʝʤʳʡ ʧʦ ʥʘʢʦʧʣʝʥʥʦʡ ʚʳʨʫʯʢʝ ʢʣʠʝʥʪʘ ʟʘ 1 ʛʦʜ 

ʉʝʛʤʝʥʪʘʮʠʷ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʧʨʦʭʦʜʠʪ ʚ 2 ʵʪʘʧʘ: 

1) ʈʘʩʯʝʪ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʩʝʛʤʝʥʪʦʚ (ʝʞʝʛʦʜʥʦ) 

2) ʅʘʟʥʘʯʝʥʠʝ ʢʘʪʝʛʦʨʠʡ ʢʦʥʪʨʘʛʝʥʪʘʤ (ʝʞʝʤʝʩʷʯʥʦ) 

ʇʦʜʦʙʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʦ ʩʝʛʤʝʥʪʘʤ ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʘʝʪ ʠʩʪʦʨʠʶ ʦʪʥʦʰʝʥʠʡ 

ʢʦʥʪʨʘʛʝʥʪʘ ʩ ʢʦʤʧʘʥʠʝʡ. ʈʘʟʨʝʟ ʩʝʛʤʝʥʪʘʮʠʠ ʧʦ ʨʦʣʷʤ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʩʧʝʮʠʬʠʢʫ 

ʦʪʥʦʰʝʥʠʡ ʢʦʥʪʨʘʛʝʥʪʦʚ ʨʘʟʥʳʭ ʨʦʣʝʡ ʩ ʢʦʤʧʘʥʠʝʡ. ʇʣʘʚʘʶʱʠʡ ʠʥʪʝʨʚʘʣ ʧʦʟʚʦʣʷʝʪ 

ʫʯʝʩʪʴ ʩʝʟʦʥʥʦʩʪʴ ʢʦʥʪʨʘʛʝʥʪʦʚ ʠ ʠʩʪʦʨʠʶ ʧʦʚʝʜʝʥʠʷ ʢʦʥʪʨʘʛʝʥʪʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚ ʮʝʣʦʤ. 

ʇʝʨʝʭʦʜ ʠʟ ʦʜʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚ ʜʨʫʛʦʡ ʧʦʢʘʟʳʚʘʝʪ ʧʘʜʘʶʱʠʝ ʠʣʠ ʨʘʩʪʫʱʠʝ ʦʙʦʨʦʪʳ 

ʢʣʠʝʥʪʘ. ʆʙʦʟʥʘʯʝʥʠʝ ʩʝʛʤʝʥʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʢʦʥʪʨʘʛʝʥʪʘ. ʀʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ ʢʘʪʝʛʦʨʠʠ ʧʦʟʚʦʣʠʪ ʤʝʥʝʜʞʝʨʘʤ ʙʦʣʝʝ 

ʪʱʘʪʝʣʴʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʨʘʙʦʪʝ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ. 
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ʈʘʩʯʸʪ ʛʨʘʥʠʮ ʩʝʛʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʘʟʥʘʯʝʥʠʝ ʢʘʪʝʛʦʨʠʠ ʢʦʥʪʨʘʛʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ 2 ʧʦʢʘʟʘʪʝʣʝʡ: 

1) ʅʘʢʦʧʣʝʥʥʘʷ ʚʳʨʫʯʢʘ ʟʘ 1 ʛʦʜ 

2) ɺʳʨʫʯʢʘ ʢʦʥʪʨʘʛʝʥʪʘ ʟʘ 1 ʤʝʩʷʮ ʜʣʷ ʛʦʨʦʜʘ (ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʝʛʤʝʥʪʘʮʠʷ) ʠ ʜʣʷ ʚʩʝʡ 
ʩʪʨʘʥʳ (ʬʝʜʝʨʘʣʴʥʘʷ ʩʝʛʤʝʥʪʘʮʠʷ) 

ʅʘʢʦʧʣʝʥʥʘʷ ʚʳʨʫʯʢʘ ʟʘ ʦʪʯʸʪʥʳʡ ʧʝʨʠʦʜ ð ʩʫʤʤʘ ʚʳʨʫʯʝʢ ʧʦ ʚʩʝʤ ʫʥʠʢʘʣʴʥʳʤ 

ʥʘʢʣʘʜʥʳʤ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʦʚʘʣ ʢʦʥʪʨʘʛʝʥʪ ʚ ʣʶʙʦʡ ʨʦʣʠ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ.  

ʆʩʥʦʚʥʘʷ ʨʦʣʴ ʢʦʥʪʨʘʛʝʥʪʘ ʚ ʥʘʢʣʘʜʥʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʬʘʢʪʠʯʝʩʢʦʡ ʨʦʣʠ ʢʦʥʪʨʘʛʝʥ-

ʪʘ ʚ ʥʘʢʣʘʜʥʦʡ (ʦʪʧʨʘʚʠʪʝʣʴ, ʧʦʣʫʯʘʪʝʣʴ).  

¶ ɽʩʣʠ ʢʦʥʪʨʘʛʝʥʪ ʫʯʘʩʪʚʦʚʘʣ ʚ ʥʘʢʣʘʜʥʦʡ ʪʦʣʴʢʦ ʚ ʨʦʣʠ ʆʪʧʨʘʚʠʪʝʣʴ, ʪʦ ʦʩʥʦʚʥʘʷ 

ʨʦʣʴ ʢʦʥʪʨʘʛʝʥʪʘ ʚ ʥʘʢʣʘʜʥʦʡ - ʆʪʧʨʘʚʠʪʝʣʴ. 

¶ ɽʩʣʠ ʢʦʥʪʨʘʛʝʥʪ ʫʯʘʩʪʚʦʚʘʣ ʚ ʥʘʢʣʘʜʥʦʡ ʪʦʣʴʢʦ ʚ ʨʦʣʠ ʇʦʣʫʯʘʪʝʣʴ, ʪʦ ʦʩʥʦʚʥʘʷ 
ʨʦʣʴ ʢʦʥʪʨʘʛʝʥʪʘ ʚ ʥʘʢʣʘʜʥʦʡ - ʇʦʣʫʯʘʪʝʣʴ. 

¶ ɽʩʣʠ ʢʦʥʪʨʘʛʝʥʪ ʫʯʘʩʪʚʦʚʘʣ ʚ ʥʘʢʣʘʜʥʦʡ ʠ ʚ ʨʦʣʠ ʆʪʧʨʘʚʠʪʝʣʴ, ʠ ʚ ʨʦʣʠ ʇʦʣʫʯʘ-

ʪʝʣʴ, ʪʦ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʢʦʥʪʨʘʛʝʥʪʘ ʚ ʥʘʢʣʘʜʥʦʡ - ʆʪʧʨʘʚʠʪʝʣʴ-ʧʦʣʫʯʘʪʝʣʴ. 

ʈʦʣʴ ʢʦʥʪʨʘʛʝʥʪʘ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ 

ʈʦʣʴ ʢʦʥʪʨʘʛʝʥʪʘ ʚ ʦʪʯʸʪʥʦʤ ʤʝʩʷʮʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʩʥʦʚ-

ʥʳʭ ʨʦʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʢʦʥʪʨʘʛʝʥʪ ʫʯʘʩʪʚʦʚʘʣ ʚ ʥʘʢʣʘʜʥʳʭ ʟʘ ʧʨʦʰʝʜʰʠʝ 12 ʤʝʩʷʮʝʚ, 

ʚʢʣʶʯʘʷ ʦʪʯʸʪʥʳʡ.  

¶ ɽʩʣʠ ʢʦʥʪʨʘʛʝʥʪ ʥʝ ʫʯʘʩʪʚʦʚʘʣ ʚ ʧʝʨʝʚʦʟʢʘʭ (ʥʝʪ ʥʠ ʦʜʥʦʡ ʥʘʢʣʘʜʥʦʡ), ʪʦ ʝʛʦ ʨʦʣʴ 
ï çʅʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʩʣʫʛè 

¶ ɽʩʣʠ ʢʦʥʪʨʘʛʝʥʪ ʥʝ ʫʯʘʩʪʚʦʚʘʣ ʚ ʧʝʨʝʚʦʟʢʘʭ (ʥʝʪ ʥʠ ʦʜʥʦʡ ʥʘʢʣʘʜʥʦʡ) ʟʘ ʧʦʩʣʝʜʥʠʝ 
12 ʤʝʩʷʮʝʚ, ʪʦ ʝʛʦ ʨʦʣʴ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʝʤʫ ʥʘʟʥʘʯʘʝʪʩʷ ʢʘʪʝʛʦʨʠʷ D, ʠ ʦʥ ʥʝ 

ʫʯʘʩʪʚʫʝʪ ʚ ʩʝʛʤʝʥʪʘʮʠʠ. 

¶ ɽʩʣʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʢʣʘʜʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʦʚʘʣ ʢʦʥʪʨʘʛʝʥʪ, ʝʛʦ ʨʦʣʴ 
çʆʪʧʨʘʚʠʪʝʣʴè, ʪʦ ʨʦʣʴ ʢʦʥʪʨʘʛʝʥʪʘ - çʆʪʧʨʘʚʠʪʝʣʴè 

¶ ɽʩʣʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʢʣʘʜʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʦʚʘʣ ʢʦʥʪʨʘʛʝʥʪ, ʝʛʦ ʨʦʣʴ 

çʇʦʣʫʯʘʪʝʣʴè, ʪʦ ʨʦʣʴ ʢʦʥʪʨʘʛʝʥʪʘ - çʇʦʣʫʯʘʪʝʣʴè  

¶ ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʨʦʣʴ ʢʦʥʪʨʘʛʝʥʪʘ - çʆʪʧʨʘʚʠʪʝʣʴ-ʧʦʣʫʯʘʪʝʣʴè. 

ɻʨʘʥʠʮʳ ʩʝʛʤʝʥʪʦʚ 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʩʝʛʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʥʘʢʦʧʣʝʥʥʦʡ ʚʳʨʫʯʢʝ ʜʣʷ ʢʘʞʜʦʡ 

ʨʦʣʠ ʚ ʨʘʟʨʝʟʝ ʛʦʨʦʜʘ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʠ ʚ ʨʘʟʨʝʟʝ ʩʪʨʘʥʳ ʜʣʷ ʬʝʜʝʨʘʣʴʥʦʡ. 

ɺ ʦʧʨʝʜʝʣʝʥʠʠ ʫʯʘʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʥʳʝ ʚʳʨʫʯʢʠ ʢʦʥʪʨʘʛʝʥʪʦʚ ʜʘʥʥʦʛʦ ʛʦʨʦʜʘ (ʠʣʠ 

ʩʪʨʘʥʳ), ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʦʣʠ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ. 

ʈʘʩʯʝʪ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʩʝʛʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ ʚ ʥʘʯʘʣʝ 

ʬʠʥʘʥʩʦʚʦʛʦ ʛʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ abc-ʘʥʘʣʠʟʘ. 

4. ʉʫʪʴ ABC-ʘʥʘʣʠʟʘ 

ɺ ʦʩʥʦʚʝ ABC-ʘʥʘʣʠʟʘ ʣʝʞʠʪ ʤʝʪʦʜ ʇʘʨʝʪʦ, ʢʦʪʦʨʳʡ ʚ ʥʘʠʙʦʣʝʝ ʦʙʱʝʤ ʚʠʜʝ ʬʦʨʤʫ-

ʣʠʨʫʝʪʩʷ ʢʘʢ: ç20% ʫʩʠʣʠʡ ʜʘʶʪ 80% ʨʝʟʫʣʴʪʘʪʘ, ʘ ʦʩʪʘʣʴʥʳʝ 80% ʫʩʠʣʠʡ ð ʣʠʰʴ 20% 

ʨʝʟʫʣʴʪʘʪʘè. ʇʨʠʤʝʥʠʤʦ ʢ ʩʝʛʤʝʥʪʘʮʠʠ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʘʚʠ-

ʣʦ ʪʘʢ: ç20% ʢʣʠʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ 80% ʧʨʠʙʳʣʠ ʢʦʤʧʘʥʠʠ, ʘ ʦʩʪʘʣʴʥʳʝ 80% ʢʣʠʝʥʪʦʚ 

ï 20% ʧʨʠʙʳʣʠè. 

1. ʆʪʩʦʨʪʠʨʦʚʘʪʴ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʧʦ ʫʙʳʚʘʥʠʶ ʟʥʘʯʝʥʠʡ 

2. ʅʘʡʪʠ ʦʙʱʫʶ ʩʫʤʤʫ 

3. ɼʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ ʦʧʨʝʜʝʣʠʪʴ ʜʦʣʶ ʦʪ ʦʙʱʝʛʦ ʠʪʦʛʘ 
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4. ʈʘʩʩʯʠʪʘʪʴ ʥʘʢʦʧʣʝʥʥʳʝ ʜʦʣʠ 

a. ɼʣʷ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘʢʦʧʣʝʥʥʘʷ ʜʦʣʷ ʨʘʚʥʘ ʜʦʣʝ ʦʪ ʦʙʱʝʛʦ ʠʪʦʛʘ 

b. ɼʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘʢʦʧʣʝʥʥʘʷ ʜʦʣʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʣʠ ʦʪ ʦʙʱʝʛʦ ʠʪʦʛʘ ʠ ʥʘʢʦʧʣʝʥʥʦʡ ʜʦʣʠ ʧʨʝʜʳʜʫʱʝʛʦ 

ʵʣʝʤʝʥʪʘ 

5. ʈʘʩʧʨʝʜʝʣʠʪʴ ʛʨʫʧʧʳ ʜʣʷ ʵʣʝʤʝʥʪʦʚ 

a. ɺ ʛʨʫʧʧʫ ɸ ʧʦʧʘʜʘʶʪ ʧʦʟʠʮʠʠ, ʯʴʷ ʥʘʢʦʧʣʝʥʥʘʷ ʜʦʣʷ ʥʘʭʦʜʠʪʩʷ ʜʦ 80% 

b. ɺ ʛʨʫʧʧʫ ɺ ʧʦʧʘʜʘʶʪ ʧʦʟʠʮʠʠ, ʯʴʷ ʥʘʢʦʧʣʝʥʥʘʷ ʜʦʣʷ ʥʘʭʦʜʠʪʩʷ ʦʪ 80% ʜʦ 
95% 

c. ɺ ʛʨʫʧʧʫ ʉ ʧʦʧʘʜʘʶʪ ʦʩʪʘʚʰʠʝʩʷ ʧʦʟʠʮʠʠ 

5. ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʘ ʩʝʛʤʝʥʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ABC-ʘʥʘʣʠʟʘ 

5.1 ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʩʝʛʤʝʥʪʦʚ ʧʦ ʥʘʢʦʧʣʝʥʥʦʡ ʚʳʨʫʯʢʝ ʟʘ 1 ʤʝʩʷʮ 

1. ɼʣʷ ʚʩʝʭ ʂɸ ʧʦʣʫʯʠʪʴ ʩʧʠʩʦʢ ʚʩʝʭ ʥʘʢʣʘʜʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʫʯʘʩʪʚʦʚʘʣ ʟʘ ʧʦʩʣʝʜʥʠʡ 

ʛʦʜ 

2. ɼʣʷ ʢʘʞʜʦʡ ʥʘʢʣʘʜʥʦʡ ʢʘʞʜʦʛʦ ʂɸ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʥʘʢʣʘʜʥʦʡ 

3. ʆʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʂɸ ʟʘ ʢʘʞʜʳʡ ʤʝʩʷʮ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ 

4. ʆʧʨʝʜʝʣʠʪʴ ʥʘʢʦʧʣʝʥʥʫʶ ʚʳʨʫʯʢʫ ʟʘ ʢʘʞʜʳʡ ʤʝʩʷʮ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ ʜʣʷ ʚʩʝʭ ʂɸ 

ʇʨʦʠʟʚʝʩʪʠ ʧ 5,6 ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʨʦʜʘ ʧʨʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʠ ʜʣʷ 

ʚʩʝʭ ʜʘʥʥʳʭ ʧʦ ʩʪʨʘʥʝ ʧʨʠ ʬʝʜʝʨʘʣʴʥʦʡ ʩʝʛʤʝʥʪʘʮʠʠ 

5. ʇʦʣʫʯʠʚʰʠʝʩʷ ʚʳʨʫʯʢʠ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʤʘʩʩʠʚʘʤ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʨʦʣʝʡ ʂɸ  

6. ɼʣʷ ʢʘʞʜʦʡ ʨʦʣʠ ʨʘʩʩʯʠʪʘʪʴ ʛʨʘʥʠʮʳ ʩʝʛʤʝʥʪʦʚ ʧʦ ʤʝʪʦʜʫ ABC-ʘʥʘʣʠʟʘ 

5.2. ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʩʝʛʤʝʥʪʦʚ ʧʦ ʥʘʢʦʧʣʝʥʥʦʡ ʚʳʨʫʯʢʝ ʟʘ 1 ʛʦʜ 

1. ɼʣʷ ʚʩʝʭ ʂɸ ʧʦʣʫʯʠʪʴ ʩʧʠʩʦʢ ʚʩʝʭ ʥʘʢʣʘʜʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʫʯʘʩʪʚʦʚʘʣ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʜʚʘ ʛʦʜʘ 

2. ɼʣʷ ʢʘʞʜʦʡ ʥʘʢʣʘʜʥʦʡ ʢʘʞʜʦʛʦ ʂɸ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʥʘʢʣʘʜʥʦʡ 

3. ʆʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʂɸ ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ (ʪʦ ʝʩʪʴ ʚ 

ʷʥʚʘʨʝ 2017 ʛʦʜʘ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʘʢʣʘʜʥʳʝ ʩ ʷʥʚʘʨʷ 2016 ʛʦʜʘ ʧʦ ʷʥʚʘʨʴ 2017, ʚ 

ʬʝʚʨʘʣʝ 2017 ʛʦʜʘ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʥʘʢʣʘʜʥʳʝ ʩ ʬʝʚʨʘʣʷ 2016 ʛʦʜʘ ʧʦ ʬʝʚʨʘʣʴ 2016 ʛʦʜʘ 

ʠ ʪʜ) 

4. ʆʧʨʝʜʝʣʠʪʴ ʥʘʢʦʧʣʝʥʥʫʶ ʚʳʨʫʯʢʫ ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʧʦʩʣʝʜʥʝʛʦ 

ʛʦʜʘ ʜʣʷ ʚʩʝʭ ʂɸ 

ʇʨʦʠʟʚʝʩʪʠ ʧ 5,6 ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʨʦʜʘ ʧʨʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʠ ʜʣʷ 

ʚʩʝʭ ʜʘʥʥʳʭ ʧʦ ʩʪʨʘʥʝ ʧʨʠ ʬʝʜʝʨʘʣʴʥʦʡ ʩʝʛʤʝʥʪʘʮʠʠ 

5. ʇʦʣʫʯʠʚʰʠʝʩʷ ʚʳʨʫʯʢʠ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʤʘʩʩʠʚʘʤ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʨʦʣʝʡ ʂɸ  

6. ɼʣʷ ʢʘʞʜʦʡ ʨʦʣʠ ʨʘʩʩʯʠʪʘʪʴ ʛʨʘʥʠʮʳ ʩʝʛʤʝʥʪʦʚ ʧʦ ʤʝʪʦʜʫ ABC-ʘʥʘʣʠʟʘ 

5.3. ʅʘʟʥʘʯʝʥʠʝ ʩʝʛʤʝʥʪʘ ʢʦʥʪʨʘʛʝʥʪʫ 

1. ɼʣʷ ʚʩʝʭ ʂɸ ʧʦʣʫʯʠʪʴ ʩʧʠʩʦʢ ʚʩʝʭ ʥʘʢʣʘʜʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʫʯʘʩʪʚʦʚʘʣ ʟʘ 

ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ 

2. ɼʣʷ ʢʘʞʜʦʡ ʥʘʢʣʘʜʥʦʡ ʢʘʞʜʦʛʦ ʂɸ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʥʘʢʣʘʜʥʦʡ 

3. ʆʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʂɸ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ 

4. ʆʧʨʝʜʝʣʠʪʴ ʥʘʢʦʧʣʝʥʥʫʶ ʚʳʨʫʯʢʫ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ 

5. ʅʘʟʥʘʯʠʪʴ ʢʦʥʪʨʘʛʝʥʪʫ ʢʘʪʝʛʦʨʠʶ, ʠʩʭʦʜʷ ʠʟ ʨʘʩʩʯʠʪʘʥʥʳʭ ʛʨʘʥʠʮ ʩʝʛʤʝʥʪʦʚ 

ʟʘ ʧʨʦʰʣʳʡ ʛʦʜ 
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ʀʟʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʢʠʭ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʯʝʪʢʦ ʠ 

ʦʜʥʦʟʥʘʯʥʦ ʨʘʟʜʝʣʠʪʴ ʦʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʢʘʪʝʛʦʨʠʠ ʧʦ ʧʘʨʘʤʝʪʨʫ çʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʫʛʘʤʠè 

ɿʘʢʣʶʯʝʥʠʝ 

ʄʝʪʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʩʪʘʪʴʠ ʠ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ABC-ʘʥʘʣʠʟʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʇʘʨʝʪʦ, ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʷʩʥʦ ʨʘʟʜʝʣʠʪʴ ʦʙʲʝʢʪʳ ʥʘ ʛʨʫʧʧʳ. ʄʝʪʦʜ ʥʝ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʳʤ ʧʦ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʧʨʠʤʝʥʝʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ 

ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʨʝʘʣʠʟʦʚʘʥ ʥʝ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʥʘ 

ʷʟʳʢʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʥʘʙʦʨʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʥʘʧʨʠʤʝʨ, SQL. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚ ʩʪʘʪʴʝ ʤʝʪʦʜʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʧʨʦʛʨʘʤʤʝ ʣʦʷʣʴʥʦʩʪʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʝʤ ʢʣʠʝʥʪʦʚ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʧʨʠʤʝʥʷʪʴ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʦʧʠʩʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʝʛʤʝʥʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʧʦʟʚʦʣʠʪ 

ʜʦʩʪʠʯʴ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʬʠʥʘʥʩʦʚʦʤ ʚʣʦʞʝʥʠʠ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʠʪʴ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʈɸɿʈɸɹʆʊʂɸ ʇʆʊʆʂʆɹɽɿʆʇɸʉʅʓʍ ʇʈɽʌʀʂʉʅʓʍ ɼɽʈɽɺʔɽɺ 

ɼʃʗ ʄʅʆɻʆʗɼɽʈʅʓʍ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʉʀʉʊɽʄ 

ʀ. ɺ. ʂɸʅʆɺʉʂʀʁ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʬʠʢʩʥʦʝ ʜʝʨʝʚʦ (trie, prefix tree, digital tree, radix tree) ï ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʜʣʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʩʣʦʚʘʨʷ (ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʘʩʩʠʚʘ), ʢʣʶʯʘʤʠ ʚ ʢʦʪʦʨʦʤ ʷʚʣʷʶʪʩʷ ʩʪʨʦʢʠ. ʆʥʦ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʦʙ-

ʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ: ʧʨʝʜʠʢʪʠʚʥʳʡ ʚʚʦʜ ʪʝʢʩʪʘ (predictive text) ï ʧʦʠʩʢ ʚʦʟʤʦʞʥʳʭ ʟʘʚʝʨʰʝ-

ʥʠʡ ʩʣʦʚ, ʘʚʪʦʟʘʚʝʨʰʝʥʠʝ (autocomplete) ʚ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʘʭ ʠ IDE, ʧʨʦʚʝʨʢʘ ʧʨʘʚʦʧʠʩʘʥʠʷ (spell-

check), ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʘʩʩʪʘʥʦʚʢʘ ʧʝʨʝʥʦʩʦʚ ʩʣʦʚ (hyphenation), Squid Caching Proxy Server. ɸ ʧʦʪʦ-

ʢʦʙʝʟʦʧʘʩʥʘʷ ʨʘʩʧʘʨʘʣʣʝʣʝʥʘʷ ʚʝʨʩʠʷ ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ ʩ ʵʪʠʤ ʪʠʧʦʤ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʦʪʣʠʯʥʦ ʧʦ-

ʜʦʡʜʸʪ ʜʣʷ ʤʥʦʛʦʷʜʝʨʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʧʨʝʬʠʢʩʥʦʝ ʜʝʨʝʚʦ, ʧʦʪʦʢʦʙʝʟʦʧʘʩʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʄʥʦʛʦʷʜʝʨʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ (ɺʉ) ʩ ʦʙʱʝʡ ʧʘʤʷʪʴʶ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʮʝʩʩʦʨʥʳʭ ʷʜʝʨ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ ʜʦʩʪʫʧʘ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʪʦʢʦʚ ʢ ʨʘʟʜʝʣʷʝʤʳʤ ʩʪʨʫʢʪʫʨʘʤ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʧʦʪʦʢʦʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʄʦʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʧʨʝʬʠʢʩʥʳʤ ʜʝʨʝʚʴʷʤ.   

ʇʨʝʬʠʢʩʥʦʝ ʜʝʨʝʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʨʥʝʚʦʝ ʜʝʨʝʚʦ, ʢʘʞʜʦʝ ʨʝʙʨʦ ʢʦʪʦʨʦʛʦ 

ʧʦʤʝʯʝʥʦ ʢʘʢʠʤ-ʪʦ ʩʠʤʚʦʣʦʤ ʪʘʢ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ʫʟʣʘ ʚʩʝ ʨʸʙʨʘ, ʩʦʝʜʠʥʷʶʱʠʝ ʵʪʦʪ ʫʟʝʣ ʩ 
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ʩʳʥʦʚʴʷʤʠ, ʧʦʤʝʯʝʥʳ ʨʘʟʥʳʤʠ ʩʠʤʚʦʣʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʫʟʣʳ ʧʨʝʬʠʢʩʥʦʛʦ ʜʝʨʝʚʘ 

ʚʳʜʝʣʝʥʳ (ʥʘ ʨʠʩ.1 ʚʳʜʝʣʝʥʥʳʝ ʫʟʣʳ ʧʦʜʧʠʩʘʥʳ ʮʠʬʨʘʤʠ): ʧʨʝʬʠʢʩʥʦʝ ʜʝʨʝʚʦ ʩʦʜʝʨʞʠʪ 

ʜʘʥʥʫʶ ʩʪʨʦʢʫ-ʢʣʶʯ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʫ ʩʪʨʦʢʫ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʥʘ ʧʫʪʠ ʠʟ 

ʢʦʨʥʷ ʜʦ ʢʘʢʦʛʦ-ʪʦ ʚʳʜʝʣʝʥʥʦʛʦ ʫʟʣʘ (ʟʘʤʝʪʠʤ, ʯʪʦ ʪʘʢʦʡ ʫʟʝʣ ʝʜʠʥʩʪʚʝʥʥʳʡ). ɺ 

ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʫʜʦʙʥʦ ʩʯʠʪʘʪʴ ʚʩʝ ʫʟʣʳ ʚʳʜʝʣʝʥʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʙʠʥʘʨʥʳʭ ʜʝʨʝʚʴʝʚ ʧʦʠʩʢʘ, ʢʣʶʯ, ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʡ ʢʦʥʢʨʝʪʥʳʡ ʫʟʝʣ 

ʜʝʨʝʚʘ, ʥʝ ʭʨʘʥʠʪʩʷ ʚ ʜʘʥʥʦʤ ʫʟʣʝ, ʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝʤ ʜʘʥʥʦʛʦ ʫʟʣʘ ʚ ʜʝʨʝʚʝ. 

ɿʥʘʯʝʥʠʝ ʢʣʶʯʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʦʝʜʠʥʝʥʠʝʤ ʩʠʤʚʦʣʦʚ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʨʸʙʨʘʭ ʥʘ ʧʫʪʠ 

ʦʪ ʢʦʨʥʷ ʜʦ ʜʘʥʥʦʛʦ ʫʟʣʘ. ʂʦʨʝʥʴ ʜʝʨʝʚʘ ʩʚʷʟʘʥ ʩ ʧʫʩʪʦʡ ʩʪʨʦʢʦʡ. ʏʘʩʪʦ ʚʳʜʝʣʝʥʥʳʝ ʫʟʣʳ 

ʭʨʘʥʷʪ ʢʘʢʫʶ-ʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʢʣʶʯʦʤ, ʠ ʦʙʳʯʥʦ 

ʚʳʜʝʣʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʣʠʩʪʴʷ ʠ, ʚʦʟʤʦʞʥʦ, ʥʝʢʦʪʦʨʳʝ ʚʥʫʪʨʝʥʥʠʝ ʫʟʣʳ. 

 

ʒʪʳ. 1 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʤʘʩʩʠʚʳ, ʩʧʠʩʢʠ, ʜʝʨʝʚʴʷ ʠ ʜʨʫʛʠʝ, ʥʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʚ ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʩʠʩʪʝʤʝ. ʀ ʧʨʝʬʠʢʩʥʦʝ ʜʝʨʝʚʦ ï ʥʝ 

ʠʩʢʣʶʯʝʥʠʝ. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʩʪʨʫʢʪʫʨʳ ʥʝʦʙʭʦʜʠʤʘ, ʪʘʢ ʢʘʢ ʨʘʟʥʳʝ 

ʧʦʪʦʢʠ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠʟʤʝʥʷʪʴ ʣʠʙʦ ʯʠʪʘʪʴ ʜʘʥʥʳʝ ʠʟ ʥʝʸ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʧʨʝʬʠʢʩʥʳʝ ʜʝʨʝʚʴʷ 

ʧʦʪʦʢʦʙʝʟʦʧʘʩʥʳʤʠ, ʷ ʠʩʧʦʣʴʟʫʶ PThread Mutex. ʄʴʁӢʪʝʢʩ (ʘʥʛʣ. mutex, ʦʪ mutual 

exclusion ð çʚʟʘʠʤʥʦʝ ʠʩʢʣʶʯʝʥʠʝè) ð ʘʥʘʣʦʛ ʦʜʥʦʤʝʩʪʥʦʛʦ ʩʝʤʘʬʦʨʘ, ʩʣʫʞʘʱʠʡ ʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʶʱʠʭʩʷ ʧʦʪʦʢʦʚ. ʄʴʶʪʝʢʩ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʝʤʘʬʦʨʘ ʪʝʤ, ʯʪʦ ʪʦʣʴʢʦ ʚʣʘʜʝʶʱʠʡ ʠʤ ʧʦʪʦʢ ʤʦʞʝʪ ʝʛʦ ʦʩʚʦʙʦʜʠʪʴ, ʪ.ʝ. 

ʧʝʨʝʚʝʩʪʠ ʚ ʦʪʤʝʯʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʄʴʶʪʝʢʩʳ ð ʵʪʦ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʩʝʤʘʬʦʨʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ. ʋ ʪʝʭʥʦʣʦʛʠʠ PThread Mutex ʝʩʪʴ 

ʨʷʜ ʜʦʩʪʦʠʥʩʪʚ: 

1) ʄʴʶʪʝʢʩʘʤ ʤʦʞʥʦ ʧʨʠʩʚʘʠʚʘʪʴ ʠʤʝʥʘ, ʠ ʠʭ ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʦʢʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʨʘʟʥʳʤ ʧʨʦʮʝʩʩʘʤ. 

2) ʂ ʤʴʶʪʝʢʩʘʤ ʧʨʠʤʝʥʠʤʘ ʬʫʥʢʮʠʷ WaitForMultipleObjects, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʜʦʙʥʦ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʚʟʘʠʤʦʙʣʦʢʠʨʦʚʢʠ ʧʦʪʦʢʦʚ ʧʨʠ 

ʥʘʜʣʝʞʘʰʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ. 

3) ʇʦʪʦʢ, ʩʦʟʜʘʶʱʠʡ ʤʴʶʪʝʢʩ, ʤʦʞʝʪ ʩʨʘʟʫ ʞʝ ʫʢʘʟʘʪʴ, ʯʪʦ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʝʛʦ 

ʚʣʘʜʝʣʴʮʝʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʩʦʩʪʷʟʘʥʠʷ ʤʝʞʜʫ ʧʦʪʦʢʘʤʠ ʟʘ ʧʨʘʚʦ ʚʣʘʜʝʥʠʷ 

ʦʙʲʝʢʪʦʤ. 
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ʉʫʪʴ ʤʦʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʬʠʢʩʥʳʝ ʜʝʨʝʚʴʷ, ʘ ʪʘʢʞʝ 

ʬʫʥʢʮʠʠ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʥʘ ʷʟʳʢʝ ʉ++ ʠ ʩʜʝʣʘʪʴ ʠʭ ʧʦʪʦʢʦʙʝʟʦʧʘʩʥʳʤʠ, ʠʩʧʦʣʴʟʫʷ 

ʤʴʶʪʝʢʩʳ. 

ɸʃɻʆʈʀʊʄ ɺʓʗɺʃɽʅʀʗ ɸʅʆʄɸʃʀʁ ɺʆ ɺʈɽʄɽʅʅʓʍ ʈʗɼɸʍ 

ʇʈʀ ɸʅɸʃʀɿɽ ɼɸʅʅʓʍ ɹɸʅʂʆɺʉʂʀʍ ʀ  

ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ  

ʖ.ɺ. ʂɸʊɽʅʂʆ 

ʆʆʆ çɹʘʣʪʀʥʬʦʂʦʤè 

ɸʥʥʦʪʘʮʠ.̫ ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʢʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʧʦʜ-

ʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʙʦʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʨʠʪʝʨʠʠ ʘʥʦ-

ʤʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ. ʊʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʘʥʦʤʘʣʠʡ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ, ʚʳʷʚʣʝʥʠʝ ʘʥʦʤʘʣʠʡ, ʩʢʦʨʠʥʛ, ʚʨʝʤʝʥʥʦʡ ʨʷʜ 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʟʘʜʘʯʘ ʦʙʥʘʨʫʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʙʘʥʢʦʚʩʢʠʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʩʣʦʞʥʷʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀʟʫʯʘʪʴ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʚʨʫʯʥʫʶ 

ʩʣʦʞʥʦ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦ, ʧʦʵʪʦʤʫ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʜʦʙʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ 

ʜʣʷ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʛʦʜʥʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʦʙʣʘʜʘʝʪ ʩʝʨʴʝʟʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ: ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ 

ʥʫʞʥʦ ʠʤʝʪʴ ʤʥʦʞʝʩʪʚʦ ʫʞʝ ʨʘʩʩʣʝʜʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʮʝʥʘʨʠʝʚ, ʩ ʢʦʪʦʨʳʤʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʦʚ.  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʚ 

ʧʦʚʝʜʝʥʠʠ ʦʙʲʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʢʣʘʩʪʝʨʥʦʤ ʘʥʘʣʠʟʝ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʟʙʘʚʣʷʝʪ 

ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʟʜʘʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ. ɺ ʧʨʦʮʝʩʩʝ 

ʩʦʟʜʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʙʦʨ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʙʦʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ 

ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʞʫʨʥʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʧʝʨʘʮʠʷʭ ʥʘʜ 

ʢʘʨʪʘʤʠ ʠ ʧʨʦʬʠʣʷʤʠ ʢʣʠʝʥʪʦʚ ʠ ʦ ʪʨʘʥʟʘʢʮʠʷʭ ʧʦ ʢʘʨʪʘʤ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʚʣʝʯʝʥʠʠ ʠʟ ʚʳʙʦʨʢʠ ʦʙʲʝʢʪʦʚ (ʦʧʝʨʘʪʦʨʦʚ 

ʙʘʥʢʘ), ʥʘʠʙʦʣʝʝ ʦʪʣʠʯʥʳʭ ʦʪʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. 

ɼʣʷ ʦʮʝʥʢʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ï 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʙʠʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʦʯʝʢ ʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ (ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʦʝ ʠʣʠ ʥʝʪ) ʢʣʘʩʪʝʨʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʦʙʲʝʢʪʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʜʥʦʤʫ ʢʣʘʩʪʝʨʫ, ʥʘʭʦʜʠʣʠʩʴ ʙʳ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. [1]  

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʝ ʠʤʝʝʪʩʷ ʩʚʝʜʝʥʠʡ ʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʘʥʦʤʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ, 

ʧʦʵʪʦʤʫ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʘʣʛʦʨʠʪʤʘʤ ʦʙʫʯʝʥʠʷ ʙʝʟ ʫʯʠʪʝʣʷ, ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʦʙʲʝʢʪʳ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʛʨʫʧʧʳ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʣʘʩʪʝʨʳ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ï ʵʪʦʪ ʦʙʲʝʢʪ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʘʥʦʤʘʣʴʥʳʤ. 
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ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʙʦʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ. 

2. ɺʳʯʠʩʣʝʥʠʝ ʠ ʥʦʨʤʘʣʠʟʘʮʠʷ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

3. ɺʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʤʝʨʳ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

4. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʣʘʩʪʝʨʦʚ. 

5. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ. [2] 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʙʦʨʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʜʭʦʜ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʠʟʥʘʯʘʣʴʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʪʝʩʪʦʚʳʡ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʦʥʠ ʧʦʜʘʶʪʩʷ ʥʘ ʚʭʦʜ ʘʣʛʦʨʠʪʤʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʧʦʩʣʝ ʯʝʛʦ 

ʨʝʟʫʣʴʪʘʪ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʮʝʥʠʚʘʝʪʩʷ ʵʢʩʧʝʨʪʦʤ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦʚʪʦʨʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ 

ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ, 

ʥʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʠ ʩʨʝʜʥʷʷ ʩʫʤʤʘ ʪʨʘʥʟʘʢʮʠʡ ʢʣʠʝʥʪʦʚ ʦʧʝʨʘʪʦʨʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʩʪʦʷʥʠʡ ï ʤʝʨ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʝʪʩʷ 

ʝʚʢʣʠʜʦʚʘ ʤʝʪʨʠʢʘ, ʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 

ʘʥʦʤʘʣʠʡ, ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʚʘʜʨʘʪ ʝʚʢʣʠʜʦʚʘ ʨʘʩʩʪʦʷʥʠʷ (ʬʦʨʤʫʣʘ 1), ʯʪʦʙʳ 

ʚʳʜʝʣʠʪʴ ʦʙʲʝʢʪʳ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. [2] 

 

(1) 

ɼʣʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʩʚʷʟʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʪʦʨʳʤ ʚʳʙʦʨʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʘ, ʛʜʝ ʚʝʨʰʠʥʘʤʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʳ 

ʚʳʙʦʨʢʠ, ʘ ʨʝʙʨʘʤʠ ï ʨʘʩʩʪʦʷʥʠʷ  ʤʝʞʜʫ ʥʠʤʠ. ʅʘ ʚʭʦʜ ʘʣʛʦʨʠʪʤʘ ʧʦʜʘʝʪʩʷ 

ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ  ʠ ʠʟ ʛʨʘʬʘ ʫʜʘʣʷʶʪʩʷ ʚʩʝ ʨʝʙʨʘ, ʜʣʷ ʢʦʪʦʨʳʭ . ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʛʨʘʬ ʨʘʟʜʝʣʠʪʩʷ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪ ʩʚʷʟʥʦʩʪʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʦʪʜʝʣʴʥʳʤ ʢʣʘʩʪʝʨʦʤ. ʀʟʤʝʥʷʷ 

ʟʥʘʯʝʥʠʝ , ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ ʠ ʘʥʦʤʘʣʠʡ. [3] 

 

 

ʈʠʩ. 1. ɻʨʘʬ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʚʳʜʝʣʝʥʠʷ ʩʚʷʟʥʳʭ ʢʦʤʧʦʥʝʥʪ 
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ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥ ʛʨʘʬ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʚʳʜʝʣʝʥʠʷ 

ʩʚʷʟʥʳʭ ʢʦʤʧʦʥʝʥʪ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʲʝʢʪʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʦʜʥʦʤʫ ʢʣʘʩʪʝʨʫ, ʦʜʥʘʢʦ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʥʝ ʩʚʷʟʘʥʳ ʩ ʜʨʫʛʠʤʠ, ʦʥʠ ʧʦʤʝʯʘʶʪʩʷ ʢʘʢ ʘʥʦʤʘʣʴʥʳʝ. ʅʘ ʩʣʝʜʫʶʱʝʤ 

ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʚʨʫʯʥʫʶ ʠʟʫʯʠʪʴ ʠʭ ʧʦʚʝʜʝʥʠʝ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʥʝʤ ʥʝʢʦʪʦʨʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʨʘʩʰʠʨʠʪʴ ʠ ʫʣʫʯʰʠʪʴ ʚʝʢʪʦʨ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʘʥʦʤʘʣʴʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʢʠ ʘʥʦ-

ʤʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ 

ʇʦʤʠʤʦ ʦʩʥʦʚʥʦʛʦ ʢʨʠʪʝʨʠʷ ï ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʦʚ ï ʙʳʣʦ 

ʨʝʰʝʥʦ ʚʳʯʠʩʣʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ, ʧʨʝʚʳʰʘʶʱʠʭ ʥʝʢʦʪʦʨʦʝ 

ʛʨʘʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ . ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʙʲʝʢʪʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝ ʙʳʪʴ ʘʥʦʤʘʣʴʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʤʝʪʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɿʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʝʨʘʪʦʨʘ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʥ ʚʩʝ 

ʨʘʚʥʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʤʦʰʝʥʥʠʢʦʚ, ʝʩʣʠ ʬʘʢʪ ʝʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʩ ʦʜʥʠʤ ʢʣʠʝʥʪʦʤ 

ʙʫʜʝʪ ʥʝ ʟʘʤʝʯʝʥ ʧʦ ʧʨʠʯʠʥʝ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩ ʦʩʪʘʣʴʥʳʤʠ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʦʧʝʨʘʪʦʨʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʢʨʝʪʥʳʤ ʢʣʠʝʥʪʘʤ ʠ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʴʥʳʝ ʧʘʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʜʚʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ: ʧʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ 

ʘʥʦʤʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʨ ʦʧʝʨʘʪʦʨ-ʢʣʠʝʥʪ ʠ ʨʝʟʫʣʴʪʘʪ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʘʨ ʦʧʝʨʘʪʦʨ-

ʢʣʠʝʥʪ. 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʳʯʠʩʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʝʨʘʪʦʨʦʚ ʠ ʧʘʨ 

ʦʧʝʨʘʪʦʨ-ʢʣʠʝʥʪ. ɼʘʣʝʝ ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʦ ʯʝʪʳʨʝʤ ʢʨʠʪʝʨʠʷʤ: 

1.  ð ʨʝʟʫʣʴʪʘʪ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʝʨʘʪʦʨʦʚ.  

2.  ð ʧʦʜʩʯʝʪ ʘʥʦʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʝʨʘʪʦʨʦʚ.  

3.  ð ʨʝʟʫʣʴʪʘʪ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʘʨ ʦʧʝʨʘʪʦʨ-ʢʣʠʝʥʪ.  

4.  ð ʧʦʜʩʯʝʪ ʘʥʦʤʘʣʴʥʳʭ ʧʘʨ ʦʧʝʨʘʪʦʨ-ʢʣʠʝʥʪ. 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʰʘʛʦʤ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʦʮʝʥʢʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ 2.  

 

(2) 

ʛʜʝ  ï ʦʮʝʥʢʘ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʘ,  ï ʟʥʘʯʝʥʠʝ -ʛʦ ʢʨʠʪʝʨʠʷ ʘʥʦʤʘʣʴʥʦʩʪʠ 

ʦʙʲʝʢʪʘ,  ï ʟʥʘʯʝʥʠʝ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦ -ʤʫ ʢʨʠʪʝʨʠʶ ʘʥʦʤʘʣʴʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʦʧʝʨʘʪʦʨʦʚ, ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʨʝʡʪʠʥʛʦʤ. ʆʙʲʝʢʪʳ, ʠʤʝʶʱʠʝ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʦʮʝʥʢʠ 

ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʙʣʘʜʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʝʡʪʠʥʛʦʤ. 
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ʈʠʩ. 2. ʄʦʜʝʣʴ ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʢʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ 

ɺʳʷʚʣʝʥʠʝ ʘʥʦʤʘʣʠʡ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ 

ʆʮʝʥʢʘ ʫʨʦʚʥʝʡ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦʡ. ɺʦ-ʧʝʨʚʳʭ, ʤʦʰʝʥʥʠʯʝʩʢʠʝ 

ʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʟʘʤʝʯʝʥʳ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʘʚʦʤʝʨʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ, ʢʦʛʜʘ ʠʤʝʥʥʦ ʙʳʣʦ 

ʩʦʚʝʨʰʝʥʦ ʤʦʰʝʥʥʠʯʝʩʪʚʦ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʩʣʝʜʦʚʘʥʠʡ. ɹʦʣʝʝ ʧʨʘʚʠʣʴʥʳʤ 

ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ð ʩʦʙʨʘʥʥʳʭ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦ ʟʥʘʯʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ. 

[4] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʝʟʢʦʚ ʚʨʝʤʝʥʠ, ʟʘʪʝʤ ʚʳʯʠʩʣʷʪʴ ʨʝʡʪʠʥʛ ʦʧʝʨʘʪʦʨʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ ʠ 

ʠʟʫʯʘʪʴ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʨʝʡʪʠʥʛʘ ʚʦ ʚʨʝʤʝʥʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ 

ʘʥʦʤʘʣʠʠ ʚ ʧʦʚʝʜʝʥʠʠ ʦʙʲʝʢʪʦʚ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʣʦʢʘʣʠʟʦʚʘʪʴ ʤʦʤʝʥʪ 

ʩʦʚʝʨʰʝʥʠʷ ʥʝʧʨʘʚʦʤʝʨʥʳʭ ʜʝʡʩʪʚʠʡ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʦʣʫʯʝʥ ʘʣʛʦʨʠʪʤ 

ʦʮʝʥʢʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʯʝʪʳʨʝʭ ʢʨʠʪʝʨʠʝʚ 

ʘʥʦʤʘʣʴʥʦʩʪʠ ʜʝʣʘʝʪ ʨʝʟʫʣʴʪʘʪ ʙʦʣʝʝ ʪʦʯʥʳʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʘ ʨʘʟʨʘʙʦʪʘʥʦ 

ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʚʳʯʠʩʣʷʪʴ ʦʮʝʥʢʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʧʝʨʘʪʦʨʦʚ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ 

ʧʦʜʨʦʙʥʦʡ ʪʘʙʣʠʮʳ ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʳ (ʨʠʩ. 3). ɼʣʷ 

ʢʘʞʜʦʛʦ ʦʧʝʨʘʪʦʨʘ ʩʪʨʦʠʪʩʷ ʜʦʩʴʝ, ʚʢʣʶʯʘʶʱʝʝ ʝʛʦ ʥʘʠʙʦʣʝʝ ʘʥʦʤʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  
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ʈʠʩ. 3. ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʝʥʢʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʧʝʨʘʪʦʨʦʚ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ 

ʘʥʘʣʠʪʠʢʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʣʝʜʠʪʴ ʟʘ ʩʠʪʫʘʮʠʝʡ ʚ ʜʠʥʘʤʠʢʝ. 
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ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʀ ʉʈɸɺʅɽʅʀɽ ʄɽʊʆɼʆʃʆɻʀʁ ʈɸɿʈɸɹʆʊʂʀ 

ɸ. ɺ. ʂʆʉʊʀʅɸ, ɸ. ʖ. ʂʋʅɸʎ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʘʩʢʘʜʥʘʷ ʤʦʜʝʣʴ, ʠʪʝʨʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʛʠʙʢʘʷ 

ʤʝʪʦʜʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʟʥʘʝʪ ʤʥʦʛʦ ʜʦʩʪʦʡʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ ð ʠʥʘʯʝ 

ʛʦʚʦʨʷ, ʫʩʪʦʷʚʰʠʭʩʷ best practices. ɺʳʙʦʨ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʬʠʢʠ ʧʨʦʝʢʪʘ, ʩʠʩʪʝʤʳ 

ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ, ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʜʘʞʝ ʪʝʤʧʝʨʘʤʝʥʪʘ ʨʫʢʦʚʦʜʠʪʝʣʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ: 

1. çWaterfall Modelè (ʢʘʩʢʘʜʥʘʷ ʤʦʜʝʣʴ ʠʣʠ çʚʦʜʦʧʘʜè) 

ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʩʪʘʨʳʭ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʩʪʘʜʠʡ, ʢʘʞʜʘʷ 

ʠʟ ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ ʟʘʚʝʨʰʠʪʴʩʷ ʧʦʣʥʦʩʪʴʶ ʜʦ ʥʘʯʘʣʘ ʩʣʝʜʫʶʱʝʡ. 

ʂʦʛʜʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʩʢʘʜʥʫʶ ʤʝʪʦʜʦʣʦʛʠʶ? 

¶ ʊʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʪʨʝʙʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳ, ʧʦʥʷʪʥʳ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ. 

ʇʨʦʪʠʚʦʨʝʯʠʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʝ ʠʤʝʝʪʩʷ.  

¶ ʅʝʪ ʧʨʦʙʣʝʤ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʥʫʞʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ.  
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¶ ɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʧʨʦʝʢʪʘʭ.  

2. çIterative Modelè (ʠʪʝʨʘʪʠʚʥʘʷ ʠʣʠ ʠʪʝʨʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ) 

ʇʨʠ ʠʪʝʨʘʪʠʚʥʦʤ ʧʦʜʭʦʜʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʠʥʪʝʛʨʠʨʫʶʪʩʷ, ʧʨʠ ʵʪʦʤ ʪʨʝʙʦʚʘʥʠʷ 

ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʚʤʝʩʪʝ ʩ ʢʦʜʦʤ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʘ ʜʝʣʠʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʨʝʣʠʟʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʩʧʨʠʥʪʦʚ. 

¶ ʂʦʛʜʘ ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʪʝʨʘʪʠʚʥʫʶ ʤʦʜʝʣʴ? 

¶ ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʟʘʨʘʥʝʝ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʳ ʠ ʧʦʥʷʪʥʳ.  

¶ ʇʨʦʝʢʪ ʙʦʣʴʰʦʡ ʠʣʠ ʦʯʝʥʴ ʙʦʣʴʰʦʡ.  

¶ ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ, ʥʦ ʜʝʪʘʣʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʛʫʪ 

ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ.  

3. çAgile Modelè (ʛʠʙʢʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ) 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ɻʠʙʢʠʝ (Agile) ʤʝʪʦʜʳ 

(Extreme programming, Scrum, Lean Software Development, DSDM, Adaptive Software 

Development, Crystal Clear, Feature-Driven Development, Pragmatic Programming) 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʥʮʠʧʳ ʠʪʝʨʘʪʠʚʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ, ʥʦ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ. 

ʂʦʛʜʘ ʠʩʧʦʣʴʟʦʚʘʪʴ Agile? 

¶ ʂʦʛʜʘ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʪʩʷ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʙʠʟʥʝʩʝ.  

¶ ʀʟʤʝʥʝʥʠʷ ʥʘ Agile ʨʝʘʣʠʟʫʶʪʩʷ ʟʘ ʤʝʥʴʰʫʶ ʮʝʥʫ ʠʟ-ʟʘ ʯʘʩʪʳʭ ʠʥʢʨʝʤʝʥʪʦʚ.  

¶ ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʦʜʝʣʠ ʚʦʜʦʧʘʜʘ, ʚ ʛʠʙʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʩʪʘʨʪʘ ʧʨʦʝʢʪʘ ʜʦʩʪʘʪʦʯʥʦ 

ʣʠʰʴ ʥʝʙʦʣʴʰʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʥʦʛʦʚʘʨʠʘʥʪʥʳ. ʅʝʪ ʝʜʠʥʩʪʚʝʥʥʦ ʚʝʨʥʦʡ ʜʣʷ ʚʩʝʭ ʧʨʦʝʢʪʦʚ, ʩʪʘʨʪʦʚʳʭ ʫʩʣʦʚʠʡ ʠ 

ʤʦʜʝʣʝʡ ʦʧʣʘʪʳ. ɼʘʞʝ ʩʪʦʣʴ ʣʶʙʠʤʘʷ ʚʩʝʤʠ ʥʘʤʠ Agile ʥʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦ ʠʟ-ʟʘ ʥʝʛʦʪʦʚʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʟʘʢʘʟʯʠʢʦʚ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʛʠʙʢʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʄʝʪʦʜʦʣʦʛʠʠ ʯʘʩʪʠʯʥʦ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʩʨʝʜʩʪʚʘʭ ʠ ʦʪʯʘʩʪʠ ʧʦʭʦʞʠ ʜʨʫʛ 

ʥʘ ʜʨʫʛʘ. ʅʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʢʦʥʮʝʧʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʰʴ ʜʣʷ ʧʨʦʧʘʛʘʥʜʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʤʧʠʣʷʪʦʨʦʚ ʠ ʥʝ ʧʨʠʚʥʦʩʠʣʠ ʚ ʧʨʘʢʪʠʢʫ ʥʠʯʝʛʦ ʥʦʚʦʛʦ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ɼʆʇʆʃʅɽʅʅʆʁ ʈɽɸʃʔʅʆʉʊʀ ʀ 

ɽɽ ʉʆʎʀɸʃʔʅʓɽ ʇʆʉʃɽɼʉʊɺʀʗ 

ʉ.ɺ. ʂʈɸɺʏʋʂ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʜʸʪ ʨʝʯʴ ʦ ʥʦʚʝʡʰʝʡ ʪʝʭʥʦʣʦʛʠʠ, ʠʤʝʶʱʝʡ ʥʘʟʚʘʥʠʝ çʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, 

ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʝʝ ʩʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʝ ʧʦʩʣʝ ʤʘʩʩʦʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, AR, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, augmented reality 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ IT-ʨʘʟʨʘʙʦʪʦʢ 

ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (augmented reality, AR). ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʵʪʦ ʥʦʚʳʡ 

ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʩʧʦʩʦʙʥʘ ʩʜʝʣʘʪʴ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʯʝʣʦʚʝʢʦʤ 

ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʠ ʥʘʛʣʷʜʥʝʝ. ʊʨʝʙʫʝʤʳʝ ʟʘʧʨʦʩʳ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʩʪʘʚʣʷʪʴʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʭʥʦʣʦʛʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ 

ʨʝʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʧʨʠʦʙʨʝʪʘʶʪ ʥʦʚʳʝ ʢʘʯʝʩʪʚʘ ʠ ʦʪʢʨʳʚʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ. ʇʨʠʥʮʠʧ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʦʞʝʥʠʠ ʚʠʨʪʫʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʙʲʝʢʪʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʪʝʭʥʠʢʠ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʦʪʣʠʯʘʝʪ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʦʪ 

ʚʠʨʪʫʘʣʴʥʦʡ. 

ɿʘʜʘʯʠ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪ. ʝ. ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʢʨʫʞʝʥʠʝʤ, ʥʦ ʫʞʝ ʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʤ ʫʨʦʚʥʝ. ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ 

ʨʝʘʣʴʥʦʡ ʩʨʝʜʳ ʥʘʥʦʩʷʪʩʷ ʩʣʦʠ ʩ ʥʘʙʦʨʦʤ ʦʙʲʝʢʪʦʚ, ʥʝʩʫʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʉʝʡʯʘʩ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʳʚʘʪʴ ʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʧʦʤʦʱʠ ʢʘʤʝʨ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʷʪʴ ʠʭ ʧʨʠ ʧʦʤʦʱʠ 

ʥʝʩʫʱʝʩʪʚʫʶʱʠʭ ʠʣʠ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʦʧʦʣʥʝʥʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʨʘʩʩʢʘʟʘʪʴ ʚʩʝ ʦ ʥʝʦʙʭʦʜʠʤʦʤ ʥʘʤ ʦʙʲʝʢʪʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʋʞʝ 

ʩʝʡʯʘʩ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʵʪʫ ʟʘʜʘʯʫ. 

ʅʘʧʨʠʤʝʨ: ʤʘʨʢʝʨʳ ʜʝʣʘʶʪ ʨʝʢʣʘʤʫ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ, ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʶʱʠʝ 

ʜʚʠʞʝʥʠʷ ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʳʤ ʫʧʨʘʚʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘʤʠ ʧʨʠ ʙʝʩʢʦʥʪʘʢʪʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʧʨʠʤʝʨʦʯʥʫʶ, ʩ 

ʧʦʤʦʱʴʶ ʥʘʣʦʞʝʥʠʷ ʩʣʦʝʚ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʫʞʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʝ 

ʪʨʝʙʫʷ ʫʩʠʣʠʡ ʜʣʷ ʝʝ ʧʦʠʩʢʘ ʚ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʘʭ. ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʵʪʦ ʥʦʚʳʡ 

ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢ ʜʨʫʛʠʤ ʨʘʟʣʠʯʥʳʤ ʜʘʥʥʳʤ, ʥʦ ʚʣʠʷʥʠʝ ʵʪʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʚʦʟʤʦʞʥʦ, ʦʢʘʞʝʪ ʥʝʠʟʛʣʘʜʠʤʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʩʨʘʚʥʠʤʦʝ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠʥʪʝʨʥʝʪʘ. 

ʗ ʭʦʪʝʣ ʙʳ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ: 

1. ɼʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

2. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʤʫ ʩʚʦʡʩʪʚʫ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʦʙʲʝʢʪʦʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʴʰʦʝ 
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ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʦʯʝʥʴ ʨʝʘʣʠʩʪʠʯʥʦ. ʅʘʧʨʠʤʝʨ, ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʨʝ- ʤʦʥʪʠʨʦʚʘʪʴ ʜʚʠʛʘʪʝʣʴ ʠ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʦʣʫʯʘʪʴ ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪʳ. 

3. çɺʘʫè-ʵʬʬʝʢʪ. ʅʝʦʨʜʠʥʘʨʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ, ʘ ʪʘʢʞʝ ʫʩʠʣʠʚʘʪʴ ʟʘʧʦʤʠʥʘʥʠʝ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʪʘʢ ʢʘʢ ʜʝʪʠ ʤʦʛʫʪ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʥʘʛʣʷʜʥʳʤ. 

4. ʈʝʘʣʠʩʪʠʯʥʦʩʪʴ. ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʥʘʤʥʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʨʠʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʠʨʪʫʘʣʴʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ. 

5. ʀʥʥʦʚʘʮʠʦʥʥʦʩʪʴ. ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ  ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʥʝʯʪʦ ʥʦʚʦʝ, 

ʚʳʜʘʶʱʝʝʩʷ ʠ ʩʦʚʨʝʤʝʥʥʦʝ, ʯʪʦ ʧʝʨʝʥʦʩʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʤʠʨ ʙʫʜʫʱʝʛʦ ʠ 

ʫʯʠʪ ʝʛʦ ʚ ʥʝʤ. 

6. ʅʦʚʳʝ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʛʨʘʥʠʯʥʦ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ. 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ 

ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʭʦʯʫ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: ʤʝʜʠʮʠʥʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʨʪʦʛʨʘʬʠʷ ʠ ɻʀʉ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʜʠʟʘʡʥ. 

ɺ ʤʝʜʠʮʠʥʝ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʘʣʠʩʪʠʯʥʳʭ ʪʨʝʥʘʞʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʨʘʯʘʤ ʪʨʝʥʠʨʦʚʘʪʴʩʷ ʠ ʧʨʦ- ʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʪʨʝʥʘʞʝʨʦʚ ʧʦʟʚʦʣʷʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʰʠʙʢʠ ʚʨʘʯʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʩʪʦʷʱʠʭ ʦʧʝʨʘʮʠʡ. 

ʆʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠʛʨʘʝʪ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʉ 

ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʝ ʫʯʝʙʥʳʝ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʧʦʩʦʙʠʷ, ʚʠʨʪʫʘʣʴʥʳʝ ʩʪʝʥʜʳ. ʇʨʠ ʧʦʤʦʱʠ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʦ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʣʶʙʦʝ ʧʦʥʷʪʠʝ, ʘ ʪʘʢʞʝ ʧʨʦʩʤʦʪʨʝʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʝʛʦ. ɼʘʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʥʠʤʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ. 

ʂʘʨʪʦʛʨʘʬʠʷ. ɺ ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʛʠʩ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʩʪʘʣʘ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʘ ʚ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʩ ʣʝʛʢʦʩʪʴʶ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ 

ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʢʨʫʞʘʶʱʠʝ ʦʙʲʝʢʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʨʠʤʝʨʦʚ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʀʩʩʣʝʜʦʚʘʥʠʝ ʛʦʨʦʜʘè. ʏʝʣʦʚʝʢ, ʥʘʭʦʜʷʩʴ ʚ ʥʝʟʥʘʢʦʤʦʤ ʢʚʘʨʪʘʣʝ ʠʣʠ ʚ 

ʧʨʦʩʪʦ ʚ ʥʦʚʦʤ ʛʦʨʦʜʝ ʤʦʞʝʪ ʣʝʛʢʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ AR-ʧʨʠʣʦʞʝʥʠʝʤ. ɺ ʧʦʜʦʙʥʳʭ 

ʧʨʠʣʦʞʝʥʠʷʭ ʝʩʪʴ ʬʠʣʴʪʨʘʮʠʷ (ʦʪʩʝʯʝʥʠʝ ʥʝʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ) ʧʦ ʢʘʪʝʛʦʨʠʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʥʘʡʪʠ ʠʤʝʥʥʦ ʪʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʥʘʧʨʠʤʝʨ ʢʦʬʝʡʥʶ, 

ʨʝʩʪʦʨʘʥ ʠʣʠ ʙʠʙʣʠʦʪʝʢʫ. ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʙʣʫʜʠʪʴʩʷ, ʪʘʢ ʢʘʢ ʧʨʦ- ʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʥʘ 

ʧʦʣʦʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦ- ʵʪʦʤʫ ʫʢʘʟʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʚʩʝʛʜʘ ʚʝʨʥʳ ʠ ʧʦʥʷʪʥʳ. ʋʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʠʤʝʨ City Lens ʦʪ Nokia, Wikitude ʠ ʜʨ. 

ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ AR-ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʚʠʛʘʪʦʨʘʭ, ʥʦ 

ʠ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʣʶʜʝʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳ ʥʘʭʦʜʠʪʝʩʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʫʟʝʝ, ʪʦ 

ʤʦʞʝʪʝ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʨʘʟ- ʣʠʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʥʦʚʰʝʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʚʠʨʪʫʘʣʴʥʳʡ ʵʢʩʢʫʨʩʦʚʦʜ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʠ 

ʩʪʨʝʣʦʢ ʜʣʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʡ ʥʘʚʠʛʘʮʠʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ. ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʧʝʨʝʚʝʨʥʝʪ ʚʦʩʧʨʠʷʪʠʝ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, 

ʩʜʝʣʘʝʪ ʝʛʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʳʤ, ʧʨʠʜʘʩʪ ʥʝʢʦʪʦʨʦʝ ʦʱʫʱʝʥʠʝ ʠʛʨʳ. ɽʩʣʠ ʥʘ 
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ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ʧʨʠʜʘʥʠʷ ʦʱʫʱʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ ʥʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʜʝʚʘʪʴ ʦʯʢʠ, ʪʦ ʚʦʟʤʦʞʥʦ ʚ ʙʫʜʫʱʝʤ ʤʠʢʨʦʩʭʝʤʳ ʙʫʜʫʪ ʪʘʢ ʤʘʣʳ, ʯʪʦ 

ʦʥʠ ʙʫʜʫʪ ʚʩʪʨʘʠʚʘʪʴʩʷ ʧʨʷʤʦ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʝʣʠʢʘ ʨʦʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʝʣʦʚʝʢʦʤ 

ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʣʦʛʠʡ AR. 

ʉʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (AR) ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ 

ʪʝʭʥʦʣʦʛʠʷ. ʕʪʦ ʩʨʝʟ ʧʫʪʠ. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʙʫʜʴ ʪʦ ʦʯʢʠ ʠʣʠ 

ʢʦʥʪʘʢʪʥʳʝ ʣʠʥʟʳ, ʩʘʤʘ ʧʨʠʨʦʜʘ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʦʯʝʥʴ ʙʳʩʪʨʦ 

ʠʟʤʝʥʠʪ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ. 

ʂʘʢʠʤ ʙʫʜʝʪ ʧʝʨʚʳʡ ʩʨʝʟ? ʄʳ ʚʝʨʥʸʤ ʩʝʙʝ ʨʫʢʠ. ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʚʳ ʧʴʸʪʝ ʢʦʬʝ ʩ 

ʙʫʣʦʯʢʦʡ ʠ ʥʠʯʝʛʦ ʥʝ ʧʨʦʣʠʚʘʝʪʝ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʦʚʝʨʷʝʪʝ ʧʦʯʪʫ ʥʘ AR-ʦʯʢʘʭ. 

ɺʪʦʨʦʡ ʩʨʝʟ ʙʫʜʝʪ ʝʱʸ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʤ. ʊʝ ʘʣʛʦʨʠʪʤʳ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʫʞʝ ʫʧʨʘʚʣʷʶʪ ʥʘʰʝʡ ʞʠʟʥʴʶ ʩʝʛʦʜʥʷ, ʩʪʘʥʫʪ ʚʠʟʫʘʣʴʥʳʤʠ. ʊʝʭʥʦʣʦʛʠʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʣʠʮ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ ʩʜʝʣʘʝʪ ʪʘʢ, ʯʪʦ ʬʨʘʟʘ çʨʦʟʦʚʳʝ ʦʯʢʠè ʫʞʝ 

ʥʝ ʙʫʜʝʪ ʤʝʪʘʬʦʨʦʡ. ɺʳ ʙʫʜʝʪʝ ʚʠʜʝʪʴ ʪʦʣʴʢʦ ʪʦʪ ʤʠʨ ʠ ʪʦʣʴʢʦ ʪʝʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʚʘʤ 

ʠʥʪʝʨʝʩʥʳ. 

ɻʨʷʜʸʪ ʢʫʣʴʪʫʨʥʳʡ ʢʦʥʬʣʠʢʪ. 

ʇʘʨʘʜʠʛʤʳ ʧʨʦʮʝʩʩʘ. çʋ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘʤʠ ʪʝʭʥʦʣʦʛʠʡ ʝʩʪʴ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʤʳ ʥʝ ʤʦʞʝʤ ʧʨʝʜʚʠʜʝʪʴ, ð ʩʢʘʟʘʣ ʢʘʢ-ʪʦ ɺʠʥʪ ʉʸʨʬ, ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʠ ʛʣʘʚʥʳʡ 

ʠʥʪʝʨʥʝʪ-ʝʚʘʥʛʝʣʠʩʪ ʚ Google, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʦʜʠʥ ʠʟʦʙʨʝʪʘʪʝʣʝʡ ʠʥʪʝʨʥʝʪʘ. ð ʄʳ 

ʥʘ ʧʦʨʦʛʝ ʵʧʦʭʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʥʴʰʝ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʟʨʳʚ ʠʤʝʝʪ ʤʝʩʪʦ 

ʫʞʝ ʜʘʚʥʦ, ʥʦ ʧʦʢʘ ʫ ʥʘʩ ʥʝ ʙʳʣʦ ʩʝʨʴʸʟʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʝʛʦ ʦʙʨʘʙʦʪʢʝè. 

ʄʘʰʠʥʳ ʦʙʨʘʙʘʪʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʙʳʩʪʨʝʝ ʣʶʜʝʡ. ʋ ʥʘʩ ʣʫʯʰʝ ʧʦʥʠʤʘʥʠʝ 

ʢʦʥʪʝʢʩʪʘ, ʥʦ ʩʦʚʨʝʤʝʥʥʳʝ ʤʘʰʠʥʳ ʣʫʯʰʝ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʝʨʝʜʘʶʪ ʝʸ ʚ 

ʙʦʣʴʰʝʤ ʤʘʩʰʪʘʙʝ ʠ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʉʸʨʬ ʧʨʠʚʦʜʠʪ ʚʠʥʦ-ʚʦʜʦʯʥʫʶ ʠʥʜʫʩʪʨʠʶ, ʛʜʝ ʥʘʯʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʪʯʠʢʠ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʊʘʢ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʥʫʞʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʚʠʥʦʛʨʘʜʥʠʢʘ ʠ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ. 

ʉʸʨʬ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʚ ʧʨʠʤʝʨ ʢʦʤʧʘʥʠʶ Glooko, ʢʦʪʦʨʘʷ ʧʨʝʜʣʦʞʠʣʘ ʧʝʨʝʭʦʜʥʠʢ 

ʤʝʞʜʫ ʤʦʥʠʪʦʨʦʤ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʠ ʤʦʙʠʣʴʥʳʤ ʪʝʣʝʬʦʥʦʤ. ʊʝʣʝʬʦʥ ʧʦʣʫʯʘʝʪ 

ʜʘʥʥʳʝ ʦʪ ʠʥʩʫʣʠʥʦʚʦʡ ʧʦʤʧʳ ʠ ʧʝʨʝʜʘʸʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ 

ʤʝʪʘʙʦʣʠʟʤʘ. çʈʘʥʴʰʝ ʵʪʦ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ, ʢʦʛʜʘ ʥʝ ʙʳʣʦ ʪʘʢʠʭ ʧʦʨʪʘʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ð ʛʦʚʦʨʠʪ ʉʸʨʬ. ð ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʪʘʢʠʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢ ʠʥʪʝʨʥʝʪʫ ʩʦʟʜʘʸʪʩʷ 

ʦʛʨʦʤʥʘʷ ʤʦʱʴè. 

ʕʪʦ ʧʨʠʤʝʨʳ ʥʝ ʧʨʦʩʪʦ ʫʩʢʦʨʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʧʦʚʳʰʝʥʠʷ 

ʧʦʨʪʘʪʠʚʥʦʩʪʠ ʪʝʭʥʠʢʠ. ʕʪʦ ʧʨʠʤʝʨʳ ʪʦʛʦ, ʢʘʢʠʤ ʙʫʜʝʪ ʤʠʨ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʙʦʣʴʰʦʡ ʨʘʟʥʠʮʳ ʥʝ ʙʫʜʝʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ. 

ɺʠʥʦʜʝʣʳ ʧʨʦʩʪʦ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʨʪʘʪʠʚʥʳʝ AR-ʩʠʩʪʝʤʳ ʜʣʷ ʫʭʦʜʘ ʟʘ 

ʚʠʥʦʛʨʘʜʥʠʢʘʤʠ, ʯʪʦʙʳ ʦʩʚʦʙʦʜʠʪʴ ʨʫʢʠ, ʘ ʜʠʘʙʝʪʠʢʠ ʙʫʜʫʪ ʧʦʣʫʯʘʪʴ ʚʠʟʫʘʣʴʥʳʝ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʝʨʝʜ ʩʲʝʜʘʥʠʝʤ ʯʝʛʦ-ʪʦ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʣʶʢʦʟʳ. 

ʅʦ ʧʨʝʜʩʪʘʚʠʤ ʪʝʧʝʨʴ ʚʣʘʜʝʣʴʮʘ ʨʝʩʪʦʨʘʥʘ, ʚ ʢʦʪʦʨʳʡ ʟʘʰʸʣ ʜʠʘʙʝʪʠʢ ʠ ʟʘʢʘʟʘʣ ʚʠʥʦ. 

ɺ ʙʫʜʫʱʝʤ ʪʘʢʦʡ ʨʝʩʪʦʨʘʪʦʨ ʙʫʜʝʪ ʚʠʜʝʪʴ ʧʨʷʤʦ ʥʘʜ ʛʦʣʦʚʦʡ ʧʦʩʝʪʠʪʝʣʝʡ ʚʠʟʫʘʣʴʥʳʡ 

ʤʘʨʢʝʨ, ʩʠʛʥʘʣʠʟʠʨʫʶʱʠʡ ʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ. ʇʨʝʜʣʘʛʘʷ ʜʠʘʙʝʪʠʢʫ ʢʘʨʪʫ 

ʚʠʥ, ʨʝʩʪʦʨʘʪʦʨ ʩʤʦʞʝʪ ʟʘʨʘʥʝʝ ʠʩʢʣʶʯʠʪʴ ʧʦʟʠʮʠʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʣʶʢʦʟʳ. 

ʕʪʦ ʙʫʜʝʪ ʵʣʝʤʝʥʪ ʢʫʣʠʥʘʨʥʦʛʦ ʵʪʠʢʝʪʘ. 



ʅʅɹ VI, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 22 ï 24 ʤʘʨʪʘ 2018 

 

66 

 

ɺ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʤʳ ʙʫʜʝʤ ʙʦʣʴʰʝ ʜʫʤʘʪʴ ʦ ʧʦʜʦʙʥʳʭ ʥʦʚʳʭ ʢʫʣʴʪʫʨʥʳʭ 

ʧʘʛʘʜʠʛʤʘʭ, ʯʝʤ ʦ ʩʦʙʩʪʚʝʥʥʦ ʪʝʭʥʠʯʝʩʢʠʭ ʥʶʘʥʩʘʭ. 

ʂʫʣʴʪʫʨʥʳʝ ʧʨʦʙʣʝʤʳ. çɼʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʨʦʜʚʠʛʘʶʪʩʷ ʵʪʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠ ʚ 

ʯʘʩʪʥʦʩʪʠ AR, ʠʟʥʘʯʘʣʴʥʦ ʧʫʙʣʠʯʥʳ, ð ʦʪʤʝʯʘʝʪ ɼʞʫʣʩ ʇʦʣʦʥʝʮʢʠ (Jules Polonetsky), 

ʜʠʨʝʢʪʦʨ ʠ ʩʦʧʨʝʜʩʝʜʘʪʝʣʴ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ Future of Privacy Forum, ʚʘʰʠʥʛʪʦʥʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʜʚʠʛʘʶʱʝʡ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʠʪʠʢʠ. ð ʂʘʢ ʧʦʢʘʟʘʣ 

ʥʝʜʘʚʥʠʡ ʩʢʘʥʜʘʣ ʩ ʧʨʠʣʦʞʝʥʠʝʤ Girls Around Me, ʣʶʜʷʤ ʤʦʞʝʪ ʥʝ ʥʨʘʚʠʪʴʩʷ, ʢʦʛʜʘ ʠʭ 

ʠʥʬʦʨʤʘʮʠʷ ʥʘ Facebook ʠʣʠ Foursquare, ʧʫʩʪʴ ʜʘʞʝ ʧʫʙʣʠʯʥʘʷ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʜʨʫʛʠʭ 

ʢʦʥʪʝʢʩʪʘʭè. 

ʇʦʣʦʥʝʮʢʠ ʧʨʠʚʦʜʠʪ ʵʪʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʦʛʦ, ʯʪʦ ʤʳ ʥʘʯʠʥʘʝʤ ʠʩʧʳʪʳʚʘʪʴ 

ʩʪʨʝʩʩ, ʢʦʛʜʘ ʥʘʰʠ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʝʦʞʠʜʘʥʥʳʤ ʜʣʷ ʥʘʩ ʩʧʦʩʦʙʦʤ. 

ɺʳʰʝʫʧʦʤʷʥʫʪʦʝ ʧʨʠʣʦʞʝʥʠʝ Girls Around Me ʥʝ ʧʨʦʩʪʦ ʧʦʢʘʟʳʚʘʝʪ ʬʠʟʠʯʝʩʢʦʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʞʝʥʱʠʥ, ʥʦ ʠ ʜʝʣʘʝʪ ʧʦʜʩʧʫʜʥʳʡ ʚʳʚʦʜ, ʯʪʦ ʦʥʠ ʠʱʫʪ ʩʚʠʜʘʥʠʷ, ʭʦʪʷ 

ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʥʝ ʪʘʢ. 

ɺ ʥʘʰʠʤ ʘʥʘʣʦʛʦʚʦʤ ʤʠʨʝ ʫʞʝ ʝʩʪʴ ʤʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʪʨʝʩʩʘ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ. ʅʘʧʨʠʤʝʨ, ʧʫʙʣʠʯʥʦ ʜʦʩʪʫʧʥʳ ʜʘʥʥʳʝ ʦʙ ʠʧʦʪʝʢʝ. ʀ ʢʪʦ ʧʦʤʝʰʘʝʪ ʤʥʝ 

ʧʨʠʞʘʪʴ ʢ ʩʪʝʥʢʝ ʩʦʩʝʜʘ ʥʘ ʚʝʯʝʨʠʥʢʝ ʠ ʟʘʷʚʠʪʴ ʝʤʫ: çʗ ʧʨʦʩʪʦ ʅɽ ʄʆɻʋ ʇʆɺɽʈʀʊʔ, ʯʪʦ ʪʳ 

ʩʪʦʣʴʢʦ ʟʘʧʣʘʪʠʣ ʟʘ ʩʚʦʡ ʜʦʤè? 

ʂʦʥʝʯʥʦ, ʣʶʜʠ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʚʳʥʫʞʜʝʥʳ ʤʠʨʠʪʴʩʷ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʫʨʦʚʥʝʤ 

ʧʫʙʣʠʯʥʦʩʪʠ, ʥʦ ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝ ʚ ʵʪʦʤ. ʆʥʘ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʚ ʚʠʟʫʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ ʫ ʣʶʜʝʡ ʩ AR-ʫʩʪʨʦʡʩʪʚʘʤʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʢʘʢʠʭ-ʪʦ ʦʰʠʙʢʘʭ ʩ 

ʥʘʩʪʨʦʡʢʘʤʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʉʢʘʞʝʤ, ʚ ʩʠʪʫʘʮʠʠ ʩ ʠʧʦʪʝʢʦʡ, ʯʪʦ ʧʦʤʝʰʘʝʪ ʤʥʝ 

ʠʟʙʝʛʘʪʴ ʪʦʛʦ ʩʦʩʝʜʘ, ʧʦʪʦʤʫ ʯʪʦ ʫ ʤʝʥʷ ʩʣʦʞʠʣʦʩʴ ʧʨʝʜʫʙʝʞʜʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ 

ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ? 

ʇʦʭʦʞʠʝ ʩʠʪʫʘʮʠʠ ʩʢʦʨʦ ʙʫʜʫʪ ʚʦʟʥʠʢʘʪʴ ʜʘʞʝ ʚ ʘʚʪʦʤʦʙʠʣʷʭ. ʉ ʷʥʚʘʨʷ 2011 ʛʦʜʘ 

ʜʦʩʪʫʧʥʘ ʪʝʭʥʦʣʦʛʠʷ MyKey ʦʪ Ford, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʦʜʠʪʝʣʷʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ 

ʘʚʪʦʤʦʙʠʣʴ ʜʣʷ ʩʚʦʠʭ ʜʝʪʝʡ-ʧʦʜʨʦʩʪʢʦʚ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʟʘʧʨʝʪʠʪʴ ʜʚʠʛʘʪʴʩʷ ʙʳʩʪʨʝʝ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʢʦʨʦʩʪʠ ʠʣʠ ʙʣʦʢʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʘʚʪʦʤʘʛʥʠʪʦʣʳ ʜʦ ʧʨʠʩʪʸʛʠʚʘʥʠʷ ʚʩʝʭ 

ʨʝʤʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʥʝʪ ʩʦʤʥʝʥʠʡ, 

ʯʪʦ ʵʪʘ ʞʝ ʪʝʭʥʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʚ ʜʨʫʛʦʤ ʢʦʥʪʝʢʩʪʝ. ʅʘʧʨʠʤʝʨ, ʧʦ 

ʩʣʦʚʘʤ ʇʦʣʦʥʝʮʢʠ, ʩ ʧʦʤʦʱʴʶ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʚʳʷʩʥʠʪʴ, ʧʦʜʭʦʜʠʪ ʠʣʠ ʥʝʪ 

ʥʝʢʠʡ ʚʦʜʠʪʝʣʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʯʫʞʠʭ ʜʝʪʝʡ ʧʨʠ ʢʘʨʧʫʣʝ (ʧʦʦʯʝʨʸʜʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʚʪʦʤʦʙʠʣʝʡ ʛʨʫʧʧʦʡ ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ-ʩʦʩʝʜʝʡ ð ʧʨʠʤ. ʧʝʨ.). ʀ ʚʨʦʜʝ ʙʳ ʵʪʦʪ ʚʦʧʨʦʩ ʪʦʞʝ 

ʢʘʩʘʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʧʦʜʨʦʩʪʢʦʚ-ʚʦʜʠʪʝʣʝʡ. ɽʩʣʠ ʤʦʸ AR-ʧʨʠʣʦʞʝʥʠʝ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʳ ʥʘʙʠʨʘʝʰʴ ʪʦʣʴʢʦ 2 ʙʘʣʣʘ ʠʟ 10 ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʦ ʤʦʡ ʨʝʙʸʥʦʢ 

ʥʠʢʦʛʜʘ ʥʝ ʩʷʜʝʪ ʚ ʪʚʦʶ ʤʘʰʠʥʫ. 

çʄʳ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʪʝʤ, ʢʘʢʠʝ ʥʨʘʚʩʪʚʝʥʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʛʨʘʥʠʮʳ ʤʳ 

ʭʦʪʠʤ ʧʨʦʚʝʩʪʠ, ð ʛʦʚʦʨʠʪ ʇʦʣʦʥʝʮʢʠ. ð ʄʳ ʧʨʦʩʪʦ ʥʝ ʟʥʘʝʤ, ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ 

ʩʣʝʜʫʶʱʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʠʣʠ ʵʪʠʯʝʩʢʦʝ ʦʢʨʫʞʝʥʠʝè. 

ɺʝʢʪʦʨ ʜʘʥʥʳʭ. çʅʘʰʘ ʨʘʙʦʪʘ ð ʥʘʭʦʜʠʪʴ ʫʙʝʜʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙʳ ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ 

ʣʶʜʝʡ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʙʣʘʛʦʧʦʣʫʯʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʙʠʣʴʥʳʭ ʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡè, ð 

ʛʦʚʦʨʠʪ ʂʨʠʩ ʂʘʨʪʪʝʨ (Chris Cartter), ʦʩʥʦʚʘʪʝʣʴ ʠ ʛʝʥʝʨʘʣʴʥʳʡ ʤʝʥʝʜʞʝʨ MeYou Health 

(ʧʨʠʥʘʜʣʝʞʠʪ Healthways). ʕʪʘ ʬʠʨʤʘ ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ ʧʦʤʦʛʘʪʴ ʣʶʜʷʤ ʚʝʩʪʠ ʙʦʣʝʝ 

ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. 
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ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ MeYou Health ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʩʣʫʞʙʝ Daily Challenge ʩ 

ʧʦʤʦʱʴʶ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ Facebook. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʂʘʨʪʪʝʨʫ ʠ ʝʛʦ ʢʦʤʘʥʜʝ ʦʮʝʥʠʚʘʪʴ 

ʫʩʧʝʭʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʜʘʚʘʪʴ ʩʦʚʝʪʳ ʦ ʪʦʤ, ʢʘʢ ʠʟʤʝʥʠʪʴ ʧʦʚʝʜʝʥʠʝ ʠ ʝʱʸ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʨʫʛ ʜʨʫʛʘ. 

çʄʳ ʭʦʪʠʤ ʧʦʥʷʪʴ, ʢʘʢ ʧʦʚʳʩʠʪʴ ʙʣʘʛʦʧʦʣʫʯʠʝ ʮʝʣʦʡ ʩʚʷʟʥʦʡ ʩʝʪʠ ð ʦʙʱʠʥʳ, ʚ 

ʢʦʪʦʨʦʡ ʣʶʜʠ ʜʝʣʷʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʛʣʫʙʦʢʦ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʟʜʦʨʦʚʴʝ ʧʨʠ 

ʥʘʣʠʯʠʠ ʠʩʢʨʝʥʥʝʛʦ ʦʢʨʫʞʝʥʠʷ ʠ ʜʦʚʝʨʠʷè, ð ʦʙʲʷʩʥʷʝʪ ʂʘʨʪʪʝʨ. 

ʇʦʜʦʙʥʦʝ ʦʢʨʫʞʝʥʠʝ ʣʝʛʢʦ ʨʝʘʣʠʟʫʝʤʦ ʧʨʠ ʘʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. ʏʝʣʦʚʝʢ ʠʜʸʪ ʧʦ ʫʣʠʮʝ, ʘ ʫ ʥʝʛʦ ʥʘʜ ʛʦʣʦʚʦʡ ʧʦʢʘʟʘʥ ʠʥʜʠʢʘʪʦʨ ʟʜʦʨʦʚʴʷ. çʉʦ 

ʚʨʝʤʝʥʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ (ʯʝʨʝʟ AR) ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʜʣʷ ʤʠʣʣʠʘʨʜʘ ʞʠʪʝʣʝʡ ɿʝʤʣʠ, ʥʦ 

ʷ ʤʦʛʫ ʨʝʰʠʪʴ, ʯʪʦʙʳ ʤʦʡ ʠʥʜʠʢʘʪʦʨ ʟʜʦʨʦʚʴʷ ʚʠʜʝʣʦ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʨʫʟʝʡ ʥʘ Facebookè, ð ʜʦʙʘʚʣʷʝʪ ʂʘʨʪʪʝʨ. 

ʄʝʞʜʫ ʪʝʤ ʧʨʝʮʝʜʝʥʪ Girls Around Me ʩʪʘʚʠʪ ʚʘʞʥʳʡ ʚʦʧʨʦʩ: ʢʘʢ ʥʘʜʸʞʥʦ ʟʘʱʠʪʠʪʴ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʩʤʳʩʣ ʣʶʙʳʭ ʥʘʰʠʭ ʜʘʥʥʳʭ? ʉʦ ʚʨʝʤʝʥʝʤ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʚʠʟʫʘʣʴʥʘʷ 

ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʢʦʛʜʘ ʣʶʜʠ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢ ʠʭ ʩʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʠ ʚʦʩʧʨʠʥʠʤʘʪʴ ʜʨʫʛʠʝ ʣʶʜʠ ʯʝʨʝʟ ʩʚʦʠ AR-ʧʨʠʣʦʞʝʥʠʷ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʩʚʷʟʢʝ ʩ 

ʧʣʘʪʬʦʨʤʘʤʠ ʚʨʦʜʝ Google Glass. 

ʇʨʠʤʝʨ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ð AR-ʧʨʠʣʦʞʝʥʠʝ CacheTown. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʠʪʝʡʣʝʨʳ ʤʦʛʣʠ ʧʨʝʜʣʘʛʘʪʴ ʩʚʦʠ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʚ 

ʚʠʨʪʫʘʣʴʥʦʤ ʤʠʨʝ. ʆʜʥʘʢʦ ʛʝʥʜʠʨʝʢʪʦʨ ʠ ʦʩʥʦʚʘʪʝʣʴ ʢʦʤʧʘʥʠʠ ʕʥʜʨʶ ʂʘʫʯ (Andrew 

Couch) ʧʦʥʠʤʘʝʪ ʧʨʦʙʣʝʤʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʵʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ, ʠ ʩʝʡʯʘʩ ʝʛʦ ʢʦʤʧʘʥʠʷ ʩʦʟʜʘʸʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʦʪ 

ʚʠʟʫʘʣʴʥʳʭ ʚʠʨʫʩʦʚ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢ ʦʥʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ 

ʜʦʧʦʣʥʝʥʥʦʤ ʤʠʨʝ. 

çʄʳ ʠʩʭʦʜʠʤ ʠʟ ʪʦʛʦ, ʯʪʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ð ʵʪʦ ʛʣʘʚʥʦʝ ʧʦʣʝ ʜʣʷ 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ð ʛʦʚʦʨʠʪ ʂʘʫʯ. ð ɽʩʣʠ ʣʶʜʠ 

ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʚʦʩʧʨʠʷʪʠʝ ʤʠʨʘ ʚʦʢʨʫʛ ʩʝʙʷ, ʫ ʥʠʭ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʩʢʣʘʜ 

ʫʤʘ ʜʣʷ ʪʘʢʠʭ ʥʦʚʳʭ ʦʪʥʦʰʝʥʠʡè. 

ʂʘʫʯ ʪʘʢʞʝ ʨʘʙʦʪʘʝʪ ʥʘʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʵʪʠʢʝ ʚ ʩʬʝʨʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʚ 

ʢʦʪʦʨʦʤ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

ʉʣʦʚʘʨʥʳʡ ʟʘʧʘʩ ʚʠʜʝʥʠʷ. çʗ ʥʝ ʧʳʪʘʶʩʴ ʧʨʦʜʘʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʣʶʜʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʣʠ. ʗ ʭʦʯʫ, ʯʪʦʙʳ ʣʶʜʠ ʪʨʘʪʠʣʠ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʥʘ ʯʝʨʥʦʚʫʶ 

ʨʘʙʦʪʫ ʠ ʙʦʣʴʰʝ ð ʥʘ ʩʦʟʜʘʥʠʝ ʯʝʛʦ-ʪʦ ʚʘʞʥʦʛʦ ʚ ʩʚʦʝʡ ʞʠʟʥʠè, ð ʛʦʚʦʨʠʪ ʂʨʠʩʪʦʬʝʨ 

ʈʝʟʝʥʜʝʩ (Christopher Rezendes), ʦʩʥʦʚʘʪʝʣʴ ʠ ʧʨʝʟʠʜʝʥʪ INEX Advisors. ʕʪʘ ʢʦʤʧʘʥʠʷ 

ʧʦʤʦʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʘʭʦʜʠʪʴ ʚʳʛʦʜʳ ʦʪ ʚʥʝʜʨʝʥʠʷ ʨʝʰʝʥʠʡ ʠʟ ʦʙʣʘʩʪʠ çʠʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡè ʠʣʠ M2M (ʦʪ ʤʘʰʠʥʳ ʢ ʤʘʰʠʥʝ). 

ʍʦʪʷ ʈʝʟʝʥʜʝʩ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʝʪʩʷ ʪʘʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʪʦʨʳʝ ʝʱʸ ʥʘʟʳʚʘʶʪ 

ʬʫʪʫʨʠʩʪʠʯʝʩʢʠʤʠ, ʦʥ ʧʦʜʯʸʨʢʠʚʘʝʪ, ʯʪʦ ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʫʱʝʩʪʚʫʶʪ ʫʞʝ ʥʝ ʦʜʠʥ 

ʛʦʜ. ʆʥ ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʫʤʥʳʭ ʠ ʦʩʤʳʩʣʝʥʥʳʭ ʩʚʷʟʷʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʙʝʟʜʫʤʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʩʪʦ ʨʘʜʠ ʪʝʭʥʦʣʦʛʠʡ. 

çɽʩʣʠ ʤʳ ʤʦʞʝʤ ʯʪʦ-ʪʦ ʜʝʣʘʪʴ, ʵʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʵʪʦ ʥʫʞʥʦ ʜʝʣʘʪʴ, ð ʛʦʚʦʨʠʪ ʦʥ. ð 

ɺʩʝʛʜʘ ʥʫʞʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʩ ʫʤʳʩʣʦʤè. 

ʆʥ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʤʠʨ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʩʚʷʟʘʥʥʳʤ, ʤʳ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʝʝ ʩʚʷʟʘʥʥʳʤʠ ʢʘʢ ʦʙʱʠʥʳ. ʕʪʦ ʚʦʚʩʝ ʥʝ 

ʘʣʴʪʨʫʠʩʪʠʯʝʩʢʠʡ ʠ ʥʝ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʡ ʚʟʛʣʷʜ ʥʘ ʙʫʜʫʱʝʝ, ʵʪʦ ʚʦʧʨʦʩ ʜʝʣʦʚʦʡ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 
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ɻʦʚʦʨʷ ʦʙ ʠʜʝʝ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʈʝʟʝʥʜʝʩ ʦʪʤʝʯʘʝʪ: çʂʘʢ ʤʦʞʥʦ ʚʳʧʫʩʢʘʪʴ 

ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʚʨʝʜʷʪ ʧʘʨʪʥʸʨʘʤ, ʝʩʣʠ ʚʳ ʧʨʝʜʩʪʘʚʣʷʝʪʝ ʩʦʙʦʡ ʟʚʝʥʦ ʚ ʪʝʩʥʦ 

ʩʚʷʟʘʥʥʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʮʝʧʠ? ʄʳ ʥʝ ʩʤʦʞʝʤ ʨʘʙʦʪʘʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʰʠʭ 

ʚʳʰʝʩʪʦʷʱʠʭ ʠ ʥʠʞʝʩʪʦʷʱʠʭ ʧʘʨʪʥʸʨʦʚ ʧʦ ʦʧʳʪʫè. 

ɸ ʪʝʧʝʨʴ ʧʨʝʜʩʪʘʚʴʪʝ ʵʪʫ ʬʠʟʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ ʧʦʩʪʘʚʦʢ ʚ ʢʦʥʪʝʢʩʪʝ ʪʦʛʦ, ʯʪʦ 

ʙʣʘʛʦʧʦʣʫʯʠʝ, ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʜʘʞʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʤʳ ʤʦʞʝʤ ʚʠʟʫʘʣʴʥʦ 

ʥʘʙʣʶʜʘʪʴ ʯʝʨʝʟ ʢʘʢʦʡ-ʪʦ AR-ʦʙʲʝʢʪʠʚ. ʂʘʢ ʪʦʛʜʘ ʤʳ ʙʫʜʝʤ ʦʪʥʦʩʠʪʴʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ? ʂʘʢ 

ʥʘʰʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʙʫʜʫʪ ʩʦʯʝʪʘʪʴʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʤʛʥʦʚʝʥʥʦ ʦʧʨʝʜʝʣʷʶʱʝʡ, ʢʪʦ ʤʳ ʪʘʢʠʝ? 

ʇʦ ʤʥʝʥʠʶ ʈʝʟʝʥʜʝʩʘ, ʦʜʥʦ ʠʟ ʠʟʤʝʥʝʥʠʡ ʟʘʪʨʦʥʝʪ ʥʘʰ ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ. çʄʥʝ 

ʢʘʞʝʪʩʷ, ʯʪʦ ʯʝʨʝʟ 10 ʣʝʪ ʤʳ ʙʫʜʝʤ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʥʘʜ ʪʝʤ, ʯʪʦʙʳ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ 

ʛʨʘʞʜʘʥʠʥʘ ʠ ʧʝʨʝʩʪʘʪʴ ʥʘʟʳʚʘʪʴ ʝʛʦ ʧʦʪʨʝʙʠʪʝʣʝʤ, ð ʛʦʚʦʨʠʪ ʦʥ. ð ʕʪʦ ʩʪʘʨʦʤʦʜʥʳʡ 

ʪʝʨʤʠʥ, ʦʥ ʚʦʩʭʦʜʠʪ ʢʦ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʛʣʘʚʥʘʷ ʮʝʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ 

ʥʘʢʦʧʣʝʥʠʠ ʪʦʚʘʨʦʚ ʠʣʠ ʙʦʛʘʪʩʪʚʘè. 

ʈʝʟʝʥʜʝʩ ʛʦʚʦʨʠʪ ʦ ʛʨʘʞʜʘʥʠʥʝ ʙʫʜʫʱʝʛʦ ʩʚʷʟʘʥʥʦʛʦ ʤʠʨʘ, ʢʦʛʜʘ ʥʘʰ ʬʦʢʫʩ ʩʤʦʞʝʪ 

ʨʘʩʰʠʨʠʪʴʩʷ ʠ ʜʘʚʘʪʴ ʙʦʣʴʰʝ ʮʝʥʥʦʩʪʠ, ʚ ʙʦʣʝʝ ʮʝʣʦʩʪʥʦʤ ʩʤʳʩʣʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʝʧʦʯʢʠ 

ʧʦʩʪʘʚʦʢ. çʄʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʣʶʜʝʡ ʪʚʦʨʮʘʤʠè, ð ʛʦʚʦʨʠʪ ʦʥ. 

ʂʪʦ-ʪʦ ʩʢʘʞʝʪ, ʯʪʦ ʤʳ ʧʦʪʝʨʷʝʤ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʣʫʯʘʡʥʳʤ ʠʥʪʫʠʪʠʚʥʳʤ ʦʪʢʨʳʪʠʷʤ, 

ʯʪʦ ʚʩʝ ʵʪʠ ʬʠʣʴʪʨʳ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʩʫʟʷʪ ʥʘʰ ʚʳʙʦʨ ʠ ʤʳ ʙʦʣʴʰʝ ʥʝ 

ʙʫʜʝʤ ʧʨʠʥʠʤʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʚʠʜʳ ʨʝʰʝʥʠʡ. ʅʦ ʩ AR ʵʪʦʪ ʚʠʜ ʪʦʥʥʝʣʴʥʦʛʦ ʟʨʝʥʠʷ 

ʩʪʘʥʝʪ ʙʫʢʚʘʣʴʥʳʤ. ʇʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʤʘʩʩʦʚʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʙʦʣʴʰʦʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ. ʅʘʧʨʠʤʝʨ, ʷ ʩʯʠʪʘʶ, 

ʯʪʦ ʜʦʣʞʥʘ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʦʤʠʩʩʠʷ ʧʦ ʦʮʝʥʢʝ ʚʥʝʜʨʝʥʠʷ AR ʚ ʪʫ ʠʣʠ ʠʥʫʶ ʩʬʝʨʫ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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URL: http://arnext.ru/articles/sotsialnye-posledstviya-dopolnennoy-realnosti-2702 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.03.2018) 

4.  ʄʥʦʛʦʩʣʦʡʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ (ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].  

URL:http://www.formulabio.ru/wp-context/uploads/2013/AR.pdf 

ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ɼʃʗ ɸʅɸʃʀɿɸ 

ʃʀʏʅʆɻʆ ʇʆʊʈɽɹʀʊɽʃʔʉʂʆɻʆ ʉʇʈʆʉɸ 

ɼ.ɸ. ʂʋɼʀʅ  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

çʃʕʊʀè ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʤ ʜʦʢʣʘʜʝ ʨʘʩʩʤʦʪʨʝʥʘ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʘʥʘʣʠʟʘ ʣʠʯ-

ʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ, ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʚʥʫʪʨʠ ʵʪʦʡ 

ʩʠʩʪʝʤʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʘʥʘʣʠʟ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ, QR-ʢʦʜ 

http://www.cs.unc.edu/-azuma/ARpresence.pdf
http://www.cs.unc.edu/-azuma/ARpresence.pdf
http://arnext.ru/articles/sotsialnye-posledstviya-dopolnennoy-realnosti-2702
http://www.formulabio.ru/wp-context/uploads/2013/AR.pdf
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ʉ 1 ʠʶʣʷ 2017 ʛʦʜʘ ʚ ʩʠʣʫ ʚʩʪʫʧʠʣ ʥʦʚʳʡ ʧʦʨʷʜʦʢ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦ-ʢʘʩʩʦʚʦʡ 

ʪʝʭʥʠʢʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʦ ʨʘʩʯʝʪʘʭ ʤʝʞʜʫ ʧʦʢʫʧʘʪʝʣʝʤ ʠ 

ʤʘʛʘʟʠʥʦʤ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʘʜʨʝʩ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ - ʩ ʥʝʜʘʚʥʠʭ ʧʦʨ ʧʦʢʫʧʘʪʝʣʴ ʢʘʢʠʭ-ʣʠʙʦ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ ʤʦʞʝʪ 

ʧʦʣʫʯʠʪʴ ʵʣʝʢʪʨʦʥʥʫʶ ʢʦʧʠʶ ʯʝʢʘ ʩʚʦʝʡ ʧʦʢʫʧʢʠ ʧʨʷʤʦ ʩ ʩʘʡʪʘ ʌʝʜʝʨʘʣʴʥʦʡ ʅʘʣʦʛʦʚʦʡ 

ʉʣʫʞʙʳ (ʌʅʉ). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʦʚʦʚʚʝʜʝʥʠʝʤ ʧʦʷʚʠʣʘʩʴ ʠʜʝʷ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʜʣʷ ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʠ ʩʣʝʞʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʨʘʩʭʦʜʘʭ ʠ ʚʳʨʘʙʦʪʢʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʢʫʧʢʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʪʦʚʘʨʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʀʜʝʷ ʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʩʪʚʝʥʥʳʤʠ ʨʘʩʭʦʜʘʤʠ - ʥʝ ʥʦʚʠʥʢʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ 

ʠʤʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʘʥʠʨʦʚʘʪʴ ʯʝʢʠ, ʘ ʥʝ ʥʘʙʠʨʘʪʴ ʢʘʞʜʫʶ ʧʦʟʠʮʠʶ ʦʪʜʝʣʴʥʦ ʚ 

ʧʨʠʣʦʞʝʥʠʠ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʜʦʙʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʆʙʱʘʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʣʝʜʫʶʱʠʡ ʩʮʝʥʘʨʠʡ ʨʘʙʦʪʳ: 

1. ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʢʘʥʠʨʫʝʪ QR-ʢʦʜ ʥʘ ʯʝʢʝ 

2. ʇʨʠʣʦʞʝʥʠʝ ʧʦʣʫʯʘʝʪ ʵʣʝʢʪʨʦʥʥʫʶ ʢʦʧʠʶ ʯʝʢʘ ʩ ʩʘʡʪʘ ʌʅʉ 

3. ɼʘʥʥʳʝ ʦ ʧʦʢʫʧʢʝ ʟʘʛʨʫʞʘʶʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

4. ɹʘʟʘ ʜʘʥʥʳʭ ʠʥʠʮʠʠʨʫʝʪ ʦʙʥʦʚʣʝʥʠʝ ʤʦʜʝʣʝʡ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

5. ʄʦʜʝʣʠ ʘʥʘʣʠʟʘ ʛʝʥʝʨʠʨʫʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʢʫʧʘʪʝʣʶ ʠ ʩʦʭʨʘʥʷʶʪ ʠʭ ʚ ʙʘʟʫ ʜʘʥ-

ʥʳʭ 

6. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʘʥʘʣʠʪʠʢʫ ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʤʦʯʴ ʧʦʣʴʟʦʚʘʪʝʣʶ: 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʨʘʩʭʦʜʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ; 

¶ ʇʦʣʫʯʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʣʦʞʝʥʠʷ ʪʦʚʘʨʳ ʚ ʢʦʥ-

ʢʨʝʪʥʦʤ ʤʘʛʘʟʠʥʝ; 

¶ ʇʦʣʫʯʘʪʴ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʪʦʚʘʨ, ʢʦʪʦʨʳʡ ʧʨʠʦʙʨʝʪʘʣ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʧʦ-

ʷʚʠʣʘʩʴ ʩʢʠʜʢʘ; 

¶ ʇʨʦʩʤʦʪʨ ʩʧʠʩʢʘ ʪʦʚʘʨʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʧʦʷʚʠʣʘʩʴ ʩʢʠʜʢʘ; 

¶ ʇʨʦʩʤʦʪʨ ʜʠʥʘʤʠʢʠ ʮʝʥ ʥʘ ʪʦʚʘʨʳ; 

¶ ɺʳʩʪʘʚʣʝʥʠʝ/ʧʨʦʩʤʦʪʨ ʨʝʡʪʠʥʛʦʚ ʪʦʚʘʨʦʚ; 

¶ ʇʦʣʫʯʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦ ʪʦʚʘʨʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʥʨʘʚʠʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘ 

ʦʩʥʦʚʝ ʪʝʭ, ʯʪʦ ʦʥ ʫʞʝ ʢʫʧʠʣ; 

ʈʘʙʦʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʵʪʘʧʘ: ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ, 

ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. 

ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ 

ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʦʢʫʧʢʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʩʢʘʥʠʨʦʚʘʥʠʷ QR-ʢʦʜʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʯʝʢʝ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʟʘʧʨʦʩʘ ʢ ʌʅʉ, 

ʪʘʢʠʝ ʢʘʢ ʚʨʝʤʷ ʧʦʢʫʧʢʠ, ʠʪʦʛʦʚʘʷ ʩʫʤʤʘ ʧʦʢʫʧʢʠ, ʥʦʤʝʨ ʬʠʩʢʘʣʴʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ, ʥʦʤʝʨ 

ʬʠʩʢʘʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ(ʯʝʢʘ) ʠ ʬʠʩʢʘʣʴʥʳʡ ʧʨʠʟʥʘʢ. ʆʪʧʨʘʚʠʚ ʪʘʢʦʛʦ ʚʠʜʘ ʟʘʧʨʦʩ ʥʘ 

ʘʜʨʝʩ https://proverkacheka.nalog.ru:9999 ʚ ʦʪʚʝʪ ʧʦʣʫʯʠʤ JSON ʬʘʡʣ, ʚ ʢʦʪʦʨʦʤ 

ʩʦʜʝʨʞʠʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʢʫʧʢʝ. ʆʙʨʘʙʦʪʘʚ ʧʦʣʫʯʝʥʥʳʡ ʬʘʡʣ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʩʝ 

ʜʘʥʥʳʝ ʦ ʧʨʦʜʘʚʮʝ ʠ ʪʦʚʘʨʘʭ, ʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʣ ʧʦʢʫʧʘʪʝʣʴ. 

https://proverkacheka.nalog.ru:9999/
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ʍʨʘʥʝʥʠʝ ʜʘʥʥʳʭ 

ʍʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʥʦʡ ʥʘ ʩʝʨʚʝʨʝ Microsoft 

SQL Server. ʆʩʥʦʚʥʳʝ ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ: 

¶ ʇʦʪʨʝʙʠʪʝʣʠ (Customers) - ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʚʝʨʰʘʪʴ ʧʦ-

ʢʫʧʢʠ; 

¶ ʄʘʛʘʟʠʥʳ (Shops) - ʚʩʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʜʘʞʝʡ ʪʦʚʘʨʦʚ ʠʣʠ/ʠ ʫʩʣʫʛ; 

¶ ʇʨʦʜʫʢʪʳ (Products) - ʝʜʠʥʠʮʘ ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʤʘʛʘʟʠʥʝ; 

¶ ʇʨʦʜʫʢʪʳ ʚ ʩʦʩʪʘʚʝ ʧʦʢʫʧʢʠ (ProductItems) - ʝʜʠʥʠʮʘ ʪʦʚʘʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʢʦʥ-

ʢʨʝʪʥʳʡ ʧʨʦʜʫʢʪ ʠ ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʢʦʥʢʨʝʪʥʦʡ ʧʦʢʫʧʢʠ; 

¶ ʇʦʢʫʧʢʠ (Purchases) - ʪʘʙʣʠʮʘ, ʩʚʷʟʳʚʘʶʱʘʷ ʧʦʢʫʧʘʪʝʣʷ, ʤʘʛʘʟʠʥ ʠ ʩʧʠʩʦʢ ʧʨʦʜʫʢ-

ʪʦʚ, ʚʦʰʝʜʰʠʭ ʚ ʩʦʩʪʘʚ ʧʦʢʫʧʢʠ; 

¶ ʊʵʛʠ (Tags) - ʪʘʙʣʠʮʘ ʚʩʝʭ ʪʵʛʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʢ ʧʨʦʜʫʢʪʘʤ; 

¶ ʊʵʛʠ ʧʨʦʜʫʢʪʦʚ (ProductTags) - ʪʘʙʣʠʮʘ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʜʫʢʪʘʤʠ ʠ ʪʵʛʘʤʠ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʫʩʣʦʚʥʦ ʨʘʟʙʠʪ ʥʘ ʜʚʝ ʯʘʩʪʠ: 

ʘʥʘʣʠʟ ʥʘ ʫʨʦʚʥʝ ʟʘʧʨʦʩʦʚ ʢ ʪʘʙʣʠʮʘʤ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʝʡ. ʇʝʨʚʘʷ ʯʘʩʪʴ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʩʝʨʚʝʨʥʦʡ 

ʩʪʦʨʦʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʚʪʦʨʘʷ ʯʘʩʪʴ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʫʨʦʚʥʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʝʨʚʝʨʘ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ Microsoft. 

ɸʥʘʣʠʟ ʥʘ ʫʨʦʚʥʝ ʟʘʧʨʦʩʦʚ ʢ ʪʘʙʣʠʮʘʤ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʰʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ 

(ʧʦʜʩʯʝʪ ʨʘʩʭʦʜʦʚ ʟʘ ʤʝʩʷʮ), ʜʣʷ ʧʦʠʩʢʘ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʢʨʠʪʝʨʠʶ (ʩʘʤʳʡ ʧʦʢʫʧʘʝʤʳʡ 

ʪʦʚʘʨ ʠʟ ʢʘʪʝʛʦʨʠʠ çʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷè ʩ ʪʵʛʦʤ çʡʦʛʫʨʪè ʩ ʥʘʠʚʳʩʰʠʤ ʨʝʡʪʠʥʛʦʤ) ʠ 

ʜʣʷ ʚʝʜʝʥʠʷ ʜʠʥʘʤʠʢʠ ʮʝʥ (ʢʘʢ ʠʟʤʝʥʷʣʘʩʴ ʮʝʥʘ ʥʘ ʪʦʚʘʨ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ 

ʚʨʝʤʝʥʠ). 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʫʩʪʨʦʝʥ ʩʣʦʞʥʝʝ ʠ ʪʨʝʙʫʝʪ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ 

ʘʥʘʣʠʟʘ. ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʙʫʜʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʦʜʝʣʴ ʧʦʠʩʢʘ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʪʦʡ ʤʦʜʝʣʠ 

ʦʩʥʦʚʘʥ ʥʘ ʧʦʠʩʢʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʠʜʘ çɽʩʣʠ ʝʩʪʴ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ A, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʜʦʣʞʝʥ ʧʦʷʚʠʪʴʩʷ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ Bè. ʇʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʪʘʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʳʯʠʩʣʷʝʪʩʷ ʠʭ ʧʦʜʜʝʨʞʢʘ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʵʪʠ ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ 

ʚ ʦʪʜʝʣʴʥʫʶ ʪʘʙʣʠʮʫ, ʠʟ ʢʦʪʦʨʦʡ ʙʝʨʫʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʦʢʫʧʘʪʝʣʝʡ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʀʉʊɽʄʓ ʄɽʅɽɼɾʄɽʅʊɸ ʂɸʏɽʉʊɺɸ (QMS)  

ɺ IT-ʂʆʄʇɸʅʀʗʍ  

ɸ. ʖ. ʂʋʅɸʎ, ɸ. ɺ. ʂʆʉʊʀʅɸ, ʄ. ɸ. ʉʊɽʃʔʄɸʍ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (QMS) ʚ IT-ʢʦʤʧʘʥʠʷʭ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, QMS, ISO 9001, ISO/IEC 27001, ISAE 3402, ISO 13485 

ɹʣʘʛʦʜʘʨʷ ʩʦʙʣʶʜʝʥʠʶ ʧʨʘʚʠʣ QMS ʨʘʙʦʪʘ ʚ IT-ʢʦʤʧʘʥʠʷʭ ʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚ 

ʧʨʦʝʢʪʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ ʚʘʤ ʧʨʘʚʠʣʘʤ. ɺʳ ʤʦʞʝʪʝ ʣʝʛʢʦ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʥʦʚʳʭ ʧʨʦʝʢʪʘʭ ʢʦʤʧʘʥʠʠ. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʛʘʡʜʣʘʡʥʳ, 

ʠʥʩʪʨʫʢʮʠʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʨʘʙʦʯʠʝ ʚʦʧʨʦʩʳ, ʠʩʧʦʣʴʟʫʷ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʜʨʫʛʠʭ 

ʢʦʤʘʥʜ. ʇʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʜʝʨʞʘʪʴ ʚ ʛʦʣʦʚʝ ʙʦʣʴʰʦʡ ʦʙʲʝʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ.  

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ - QMS - ʵʪʦ ʚʥʝʜʨʝʥʥʘʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʚʳʧʦʣʥʝʥʠʝ ʣʶʙʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ/ʫʩʣʫʛʠ, ʧʦʩʪʘʚʣʷʝʤʦʡ ɿʘʢʘʟʯʠʢʫ. 

ɺ ʙʦʣʴʰʦʡ ʢʦʤʧʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʧʦʜʦʙʥʳʭ ʧʨʦʙʣʝʤ. 

QMS ʨʝʛʫʣʠʨʫʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ʆʥʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. ɼʣʷ ʙʠʟʥʝʩʘ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʧʫʪʝʤ ʤʠʥʠʤʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʠ 

ʦʰʠʙʦʢ, ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʢʦʤʧʘʥʠʷʤ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʥʦʚʳʤ ʨʳʥʢʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʚʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʚʦʙʦʜʥʦʡ ʠ ʩʧʨʘʚʝʜʣʠʚʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʢʦʤʧʘʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʣʝʜʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ: ISO 9001, ISO/IEC 27001, ISAE 

3402, ISO 13485.  

ʈʘʩʩʤʦʪʨʠʤ ʩʫʪʴ ʩʪʘʥʜʘʨʪʘ ISO 9001. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʩʪʘʥʜʘʨʪʫ, ʣʶʙʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʧʨʦʮʝʩʩ. ʇʨʦʮʝʩʩ - ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʦʙʨʘʟʫʶʱʘʷ ʚʭʦʜʳ ʚ ʚʳʭʦʜʳ - 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʚʢʣʶʯʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʢ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ - ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (QMS). 

Capability  Maturity  Model Integration  (CMMI ) ð ʥʘʙʦʨ ʤʦʜʝʣʝʡ (ʤʝʪʦʜʦʣʦʛʠʡ) 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

CMMI ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʚʠʜʝ ʧʨʘʢʪʠʢ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ, ʧʦ ʤʥʝʥʠʶ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʮʝʣʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

CMMI ʦʧʨʝʜʝʣʷʝʪ 5 ʫʨʦʚʥʝʡ ʟʨʝʣʦʩʪʠ ʢʦʤʧʘʥʠʠ. [1] 

1 ð ʅʘʯʘʣʴʥʳʡ. ʇʨʦʮʝʩʩʳ ʥʝ ʦʧʨʝʜʝʣʝʥʳ, ʨʘʟʨʘʙʦʪʢʘ ʚʝʜʝʪʩʷ ʭʘʦʪʠʯʥʦ.  

2 ð ʋʧʨʘʚʣʷʝʤʳʡ. ʇʨʦʮʝʩʩʳ ʦʧʨʝʜʝʣʝʥʳ ʠ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʦʝʢʪʘ, ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʧʨʦʝʢʪʘʭ. ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʮʝʩʩʳ 

ʥʘ ʚʩʝ ʚʠʜʳ ʧʨʦʝʢʪʦʚ. 
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3 ð ʆʧʨʝʜʝʣʝʥʥʳʡ. ɺʦ ʚʩʝʭ ʧʨʦʝʢʪʘʭ ʧʨʦʮʝʩʩʳ ʩʣʝʜʫʶʪ ʟʘʜʘʥʥʦʤʫ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ 

ʩʪʘʥʜʘʨʪʫ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʨʦʮʝʩʩʫ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʦʮʝʩʩʳ ʦʧʨʝʜʝʣʝʥʳ 

ʥʘ ʫʨʦʚʥʝ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

4 ð ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʟʨʝʣʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʠ ʤʝʪʨʠʢʠ 

ʩʦʙʠʨʘʶʪʩʷ ʩ ʧʨʦʝʢʪʦʚ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʤʝʥʝʜʞʝʨʳ ʧʨʦʝʢʪʦʚ ʤʦʛʫʪ ʜʝʣʘʪʴ ʧʨʦʛʥʦʟʳ ʜʣʷ ʩʚʦʠʭ 

ʧʨʦʝʢʪʦʚ.  

5 ð ʆʧʪʠʤʠʟʠʨʫʶʱʠʡ. ʇʨʦʮʝʩʩʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʚʥʝʜʨʷʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʥʥʦʚʘʮʠʠ ʚ ʧʨʦʮʝʩʩʳ 

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʦʨʥʝʚʳʝ ʧʨʠʯʠʥʳ 

ʧʨʦʙʣʝʤ ʧʨʦʝʢʪʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʠʭ ʧʦʷʚʣʝʥʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʦʙʟʦʨ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʟʥʘʥʠʷ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʘʥʘʣʠʟʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʜʣʷ ʨʘʙʦʪ-

ʥʠʢʦʚ ʚ IT-ʢʦʤʧʘʥʠʷʭ. ɹʫʜʝʪ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʤʦʞʝʪʝ ʨʝʰʘʪʴ ʧʨʦʝʢʪʥʳʝ ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶ-

ʠɦʝ ʧʨʦʙʣʝʤʳ, ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɿʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʩʪʝʧʝʥʴ ʥʝʜʦʧʦ-

ʥʠʤʘʥʠʷ ʠ ʫʣʫʯʰʘʝʪʩʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʚʥʫʪʨʠ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʨʘʙʦʪʦʡ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʈʀɹʃʀɾɽʅʅʆɻʆ ʄɽʊʆɼɸ ɼʃʗ 

ɺʓʇʆʃʅɽʅʀʗ ʆʉʅʆɺʅʓʍ ʇʈʆɹʃɽʄʅʓʍ ʆʇɽʈɸʎʀʁ ɺ ʉʆʂ  

ʀ.ʅ. ʃɸɺʈʀʅɽʅʂʆ, ɽ.ʀ. ʐʋʃʔɻɸ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʚʳʧʦʣʥʝʥʠʷ ʥʝʤʦʜʫʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʩʠʩʪʝʤʝ 

ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʦʚ (ʉʆʂ). ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʧʦʟʠʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʇʍ) 

ʤʦʜʫʣʷʨʥʦʛʦ ʯʠʩʣʘ ʥʘ ʦʩʥʦʚʝ ʂʊʆ ʩ ʜʨʦʙʥʳʤʠ ʯʠʩʣʘʤʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʦʰʠʙʢʠ, ʚʳʟʚʘʥʥʳʝ ʩʙʦʝʤ ʠʣʠ ʦʪʢʘʟʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷʨʥʦʛʦ ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʘ. ʅʘ 

ʦʩʥʦʚʝ ʇʍ ʨʘʟʨʘʙʦʪʘʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʥʝʤʦʜʫʣʴʥʳʭ ʧʨʦʮʝʜʫʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʦʚ, ʥʝʤʦʜʫʣʴʥʳʝ ʦʧʝʨʘʮʠʠ, ʧʦʟʠʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʇʍ) 

ʤʦʜʫʣʷʨʥʦʛʦ ʯʠʩʣʘ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʧʨʦʪʠʚʦʨʝʯʠʝ ʚ ʧʨʘʢʪʠʢʝ, ʩʦʩʪʦʷʱʝʝ ʚ ʪʦʤ, ʯʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʫʱʝʩʪʚʫʝʪ ʦʙʲʝʢʪʠʚʥʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʘʟʨʷʜʥʳʝ ʩʝʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʕɺʄ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢʠʝ 

ʜʘʥʥʳʝ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʨʝʦʜʦʣʝʥʠʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʧʨʘʢʪʠʢʝ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʉʆʂ ʩʦʩʪʦʷʪ ʚ ʧʦʨʘʟʨʷʜʥʦʤ ʧʘʨʘʣʣʝʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʤʦʜʫʣʴʥʳʭ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩʣʦʞʝʥʠʷ, ʚʳʯʠʪʘʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʤʦʜʫʣʷʨʥʦʛʦ ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʘ [1]. 
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ʆʜʥʘʢʦ ʢʨʦʤʝ ʤʦʜʫʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʥʝʤʦʜʫʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʢʘʢ: ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʢʘ ʯʠʩʣʘ, ʩʨʘʚʥʝʥʠʝ, ʜʝʣʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʰʠʙʢʠ ʠ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʩʣʦʞʥʦ ʚʳʧʦʣʥʷʶʪʩʷ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʶʪ ʟʥʘʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʯʠʩʣʘ ʚ ʯʠʩʣʦʚʦʤ ʜʠʘʧʘʟʦʥʝ, ʪ.ʝ. ʠʭ ʧʦʟʠʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʚʳʯʠʩʣʝʥʠʷ 

ʥʝʤʦʜʫʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʚʳʩʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʘ ʩ 

ʜʨʫʛʦʡ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʘʧʧʘʨʘʪʥʳʝ ʟʘʪʨʘʪʳ [2,3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʥʝʤʦʜʫʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʉʆʂ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʟʠʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʫʣʷʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ [2]: 

- ʤʝʪʦʜ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʙʘʟʠʩʦʚ; 

- ʤʝʪʦʜ ʠʥʪʝʨʚʘʣʴʥʳʭ ʦʮʝʥʦʢ; 

- ʤʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʙʦʙʱʝʥʥʦʡ ʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʯʠʩʣʝʥʠʷ (ʆʇʉʉ) ʠ ʜʨʫʛʠʝ. 

ʉʫʪʴ ʤʝʪʦʜʘ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʙʘʟʠʩʦʚ ʩʦʩʪʦʠʪ ʚ ʧʝʨʝʭʦʜʝ ʢ ʧʦʟʠʮʠʦʥʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʯʝʨʝʟ ʤʦʜʫʣʴ ʚʩʝʡ ʩʠʩʪʝʤʳ npppP ...21= , ʯʪʦ ʨʘʟʨʫʰʘʝʪ ʠʜʝʶ ʤʦʜʫʣʴʥʦʡ 

ʘʨʠʬʤʝʪʠʢʠ. ʅʝʜʦʩʪʘʪʦʢ ʤʝʪʦʜʘ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʙʘʟʠʩʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʩ ʙʦʣʴʰʠʤʠ ʯʠʩʣʘʤʠ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʙʘʟʠʩʦʚ ʠ, ʢʨʦʤʝ ʪʦʛʦ, 

ʜʝʡʩʪʚʠʷ ʩʣʦʞʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ ʥʘʜʦ ʚʳʧʦʣʥʷʪʴ ʚ ʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ, ʘ 

ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʚ ʜʠʘʧʘʟʦʥ ʚʳʯʠʪʘʥʠʝʤ ʚʝʣʠʯʠʥʳ, ʢʨʘʪʥʦʡ P , 

ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʥʛʦʤ ʯʠʩʣʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ. ʄʝʪʦʜ ʠʥʪʝʨʚʘʣʴʥʳʭ ʦʮʝʥʦʢ ʩʦʢʨʘʱʘʝʪ ʤʦʜʫʣʴ ʜʦ 

ʚʝʣʠʯʠʥʳ 
ip

P
 ʠ ʪʦʣʴʢʦ ʤʝʪʦʜ ʆʇʉʉ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʤʦʜʫʣʶ ip . 

ʄʝʪʦʜ ʆʇʉʉ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ [5]. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʝʛʦ 

ʩʣʦʞʥʦʩʪʴ ʠ ʠʟʙʳʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʥʝʢʦʪʦʨʳʭ 

ʥʝʤʦʜʫʣʴʥʳʭ ʧʨʦʮʝʜʫʨ. 

ɺʦ ʚʩʝʭ ʵʪʠʭ ʤʝʪʦʜʘʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʝʣʠʯʠʥʝ ʯʠʩʣʘ 

ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʩʪʘʪʢʦʚ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʣʦʞʥʦʩʪʴ ʢʘʢ ʚʨʝʤʝʥʥʫʶ, ʪʘʢ 

ʠ ʘʧʧʘʨʘʪʥʫʶ. 

ʉ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʚʳʯʠʩʣʝʥʠʷ ʥʝʤʦʜʫʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʚ ʨʘʙʦʪʝ [5] 

ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʧʦʟʠʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʇʍ) ʤʦʜʫʣʷʨʥʦʛʦ 

ʯʠʩʣʘ ʥʘ ʦʩʥʦʚʝ ʂʊʆ ʩ ʜʨʦʙʥʳʤʠ ʯʠʩʣʘʤʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʦʰʠʙʢʠ, ʚʳʟʚʘʥʥʳʝ ʩʙʦʝʤ ʠʣʠ ʦʪʢʘʟʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷʨʥʦʛʦ 

ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʘ. ʅʘ ʦʩʥʦʚʝ ʇʍ ʨʘʟʨʘʙʦʪʘʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʥʝʤʦʜʫʣʴʥʳʭ ʧʨʦʮʝʜʫʨ [5]. 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʚʳʯʠʩʣʝʥʠʷ ʧʦʟʠʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʯʠʩʣʘ ʚ ʉʆʂ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦʟʠʮʠʦʥʥʫʶ ʬʦʨʤʫ, ʦʧʠʩʳʚʘʝʤʦʝ ʂʠʪʘʡʩʢʦʡ 

ʊʝʦʨʝʤʦʡ ʦʙ ʆʩʪʘʪʢʘʭ (ʂʊʆ). ɽʩʣʠ ʚ ʉʆʂ ʩ ʤʦʜʫʣʷʤʠ n
ppp ...,,,

21  ʯʠʩʣʦ 

n
pppPX ...0

21
=¢¢  ʠʤʝʝʪ  ʚʠʜ ),...,,(

21 n
xxxX = , ʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʯʠʩʣʘ X ʧʦ ʮʠʬʨʘʤ ʚ 

ʉʆʂ 
n

xxx ,...,,
21

 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

P

n

i
i

p
ii PPxX

i

.
1

1
ä=
=

-

, 
(1) 



ʅʅɹ VI, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 22 ï 24 ʤʘʨʪʘ 2018 

 

74 

 

ʛʜʝ 
i

i
p

P
P = , ʘ 

ip
i

P
1-

 ʦʙʦʟʥʘʯʘʝʪ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʫʶ ʠʥʚʝʨʩʠʶ ʯʠʩʣʘ 
1-

i
P  ʧʦ ʤʦʜʫʣʶ 

i
p . 

ɽʩʣʠ ʦʙʝ ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ (1) ʨʘʟʜʝʣʠʪʴ ʥʘ P  ʠ ʚʚʝʩʪʠ ʦʙʦʟʥʘʯʝʥʠʝ  
P

PP
k

i
p

i

i

i

1-

= ,ʪʦ 

ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ 

11

.ä=
=

n

i
ii xk

P

X

, 

(2) 

ʛʜʝ ʟʘʧʠʩʴ 
1

*  ʦʙʦʟʥʘʯʘʝʪ ʜʨʦʙʥʫʶ ʯʘʩʪʴ ʯʠʩʣʘ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʳ nkkk
P

X
,...,,, 21  ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʢʦʪʦʨʳʝ ʜʨʦʙʠ 

(ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʙʝʩʢʦʥʝʯʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ), ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʠʥʪʝʨʚʘʣʫ [ )1,0 . ʂʨʦʤʝ 

ʪʦʛʦ, ʚʝʣʠʯʠʥʳ 
i

k  ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʤʦʜʫʣʝʡ ʉʆʂ, ʪʦ ʝʩʪʴ ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʘʥʪʘʤʠ ʉʆʂ. 

ʄʦʜʝʣʴ (2) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʳʡ ʤʝʪʦʜ ʂʊʆ ʩ ʜʨʦʙʥʳʤʠ ʯʠʩʣʘʤʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʚʳʯʠʩʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʜʫʣʷʨʥʳʭ ʯʠʩʝʣ ʢ ʧʦʣʥʦʤʫ ʜʠʘʧʘʟʦʥʫ ʉʆʂ. 

ɺʳʯʠʩʣʝʥʠʝ ʧʦʟʠʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʦʛʦ ʧʨʠʙʣʠʞʝʥʥʦʛʦ 

ʤʝʪʦʜʘ ʤʦʞʥʦ  ʦʧʠʩʘʪʴ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʜʝʡʩʪʚʠʡ: 

 ɺʳʯʠʩʣʝʥʠʝ ʢʦʥʩʪʘʥʪ ʉʆʂ ik  ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ. 

2. ɺʳʯʠʩʣʝʥʠʝ ʧʨʠʙʣʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ii kx , ʛʜʝ ik  ï ʢʦʥʩʪʘʥʪʳ ʥʘʡʜʝʥʥʳʝ ʚ  

ʧ. 1, 11 -¢¢ ii pʭ . 

3. ɺʳʯʠʩʣʝʥʠʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʟʠʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
11

.ä
=

n

i
ii xk  ʚ 

ʠʥʪʝʨʚʘʣʝ [ )1,0 . ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʩʣʝ ʩʫʤʤʠʨʦʚʘʥʠʷ ʠ ʦʪʙʨʘʩʳʚʘʥʠʷ 

ʮʝʣʦʡ ʯʘʩʪʠ ʯʠʩʣʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʩʫʤʤʳ. ʊʦʛʜʘ ʧʦʟʠʮʠʦʥʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʤʦʜʝʣʠ (2). 

4.  ʌʠʥʘʣʴʥʳʡ ʰʘʛ. ʂʦʥʩʪʨʫʠʨʫʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʨʘʚʠʣʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ 

ʚʳʯʠʩʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʝʤʦʜʫʣʴʥʘʷ ʦʧʝʨʘʮʠʷ.  

4.1 . ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʢʘ ʯʠʩʣʘ, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ 21=p : 

ʘ) ʝʩʣʠ 
2

1
<

P

A
, ʪʦ ʯʠʩʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ;  ʙ) ʝʩʣʠ 

2

1
>

P

A
, ʪʦ ʯʠʩʣʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ. 

4.2.  ʉʨʘʚʥʝʥʠʝ ʤʦʜʫʣʷʨʥʳʭ ʯʠʩʝʣ A  ʠ B : 

ʘ) ʝʩʣʠ 0=-
P

B

P

A
, ʪʦ BA= ;  ʙ) ʝʩʣʠ 0>-

P

B

P

A
, ʪʦ BA> ; ʚ) ʝʩʣʠ 0<-

P

B

P

A
, ʪʦ BA< . 

4.3.  ʆʙʥʘʨʫʞʝʥʠʝ ʦʰʠʙʢʠ ʠ ʧʝʨʝʧʦʣʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ: 

ʘ) ʝʩʣʠ 
ʠʟʙʠʟʙ P

M

P

A
< , ʪʦʛʜʘ ʦʰʠʙʢʠ ʥʝʪ, ʛʜʝ A  - ʠʩʢʘʞʝʥʥʦʝ ʯʠʩʣʦ; PppP nnʠʟʙ 21 ++=  - 

ʠʟʙʳʪʦʯʥʳʡ ʜʠʘʧʘʟʦʥ ʧʨʠ ʜʚʫʭ ʠʟʙʳʪʦʯʥʳʭ ʤʦʜʫʣʷʭ 1+np  ʠ 2+np ; Ô
=

==
n

i

ipPM
1

 - 

ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ. 
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ʙ) ɽʩʣʠ 
ʠʟʙʠʟʙ P

M

P

A
² , ʪʦʛʜʘ ʝʩʪʴ ʦʰʠʙʢʘ ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʧʦʣʥʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ. 

4.4.  ʃʦʢʘʣʠʟʘʮʠʷ ʦʰʠʙʦʯʥʦʛʦ ʨʘʟʨʷʜʘ: 

ʘ) ʝʩʣʠ 
i

i

i

i

P

M

P

A
< , ʪʦ ʚ ʨʘʟʨʷʜʝ i  ʥʝʪ ʦʰʠʙʢʠ;  ʙ) ʝʩʣʠ 

i

i

i

i

P

M

P

A
² , ʪʦ ʚ ʨʘʟʨʷʜʝ i  ʝʩʪʴ 

ʦʰʠʙʢʘ, ʛʜʝ ( )211121 ,,,...,,,...,, +++-= nnniiiA aaaaaaa  - ʧʨʦʝʢʮʠʷ ʠʩʢʘʞʝʥʥʦʛʦ ʯʠʩʣʘ A ; 

( )211121 ,,,...,,,...,, +++-= nnniii mmmmmmmM  - ʧʨʦʝʢʮʠʷ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ. 

4.5.  ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʟʠʮʠʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ ɸ.  
1 1

n

i i

i

ɸ P ka
=

@ Öä  

ʇʦʢʘʞʝʤ ʨʘʙʦʪʫ ʘʣʛʦʨʠʪʤʘ ʥʘ ʧʨʠʤʝʨʝ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʯʠʩʝʣ ɸ ʠ ɺ. 

ʇʨʠʤʝʨ. ʇʫʩʪʴ ʟʘʜʘʥʘ ʩʠʩʪʝʤʘ ʦʩʥʦʚʘʥʠʡ 21=p , 52 =p , 73 =p , 114 =p . ʆʙʲʝʤ 

ʜʠʘʧʘʟʦʥʘ ʉʆʂ ʨʘʚʝʥ  7707532 =ÖÖÖ=P . ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʳ iP  ʙʫʜʫʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ 385
1

1 ==
p

P
P , 154

2

2 ==
p

P
P , 110

3

3 ==
p

P
P , 70

4

4 ==
p

P
P . 

ɼʣʷ ʧʨʠʤʝʨʘ ʚʦʟʴʤʝʤ ʥʘʠʭʫʜʰʠʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʚʥʠʪʴ ʜʚʘ ʩʦʩʝʜʥʠʭ 

ʯʠʩʣʘ. ʉʨʘʚʥʠʤ ʜʚʘ ʯʠʩʣʘ 231=A  ʠ 242 =A , ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʉʆʂ ʧʦ ʦʩʥʦʚʘʥʠʷʤ 1p , 

2p , 3p , 4p . ʊʦʛʜʘ ( )1,2,3,11=A , ( )2,3,4,02 =A . ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʠʤ ʢʦʥʩʪʘʥʪʳ 

i

i

i
p

P
K

1-

= , ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʜʨʦʙʝʡ 

5,0
2

1

2

385

1

2
1 ===K

; 
8,0

5

4

5

154

1

5
2 ===K

; 
...4286.0

7

3

7

110

1

7
3 º==K

; 

...2727,0
11

3

11

70

1

11
4 º==K

. 

ʀʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʝ (2) ʥʘʡʜʝʤ 
P

A1  ʠ 
P

A2 . ɼʣʷ ʵʪʦʛʦ ʚʳʯʠʩʣʠʤ ʧʨʠʙʣʠʞʝʥʥʳʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ iiKa ʚ ʚʠʜʝ ʜʝʩʷʪʠʯʥʳʭ ʜʨʦʙʝʡ. 

ɺʳʯʠʩʣʠʤ 0299,02727,014286,028,035,01
1

1 ºÖ+Ö+Ö+Öº
P

A
. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʪʫʧʠʤ ʩ ʯʠʩʣʦʤ 2A : 

0312,02727,024286,038,045,00
1

2 ºÖ+Ö+Ö+Öº
P

A

. 

ʊʘʢ ʢʘʢ 
P

A

ʈ

ɸ 12 > , ʪʦ ʝʩʪʴ 0299,0 > 0312,0 , ʪʦ 12 AA > . 

ʇʨʦʙʣʝʤʘ ʩʠʥʪʝʟʘ ʥʝʤʦʜʫʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʨʠʙʣʠʞʝʥʥʦʛʦ 

ʤʝʪʦʜʘ ʧʦʙʫʞʜʘʝʪ ʢ ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʣʠ ʯʠʩʣʦ 
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ʦʧʝʨʘʮʠʡ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʤʦʛʣʠ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʥʝʤʦʜʫʣʴʥʦʡ ʦʧʝʨʘʮʠʠ, ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʙʦ ʪʦʯʥʳʝ, ʣʠʙʦ 

ʧʨʠʙʣʠʞʝʥʥʳʝ ʤʝʪʦʜʳ, ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠʙʣʠʞʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʜʣʷ ʪʦʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʜʘ. 

ʇʨʠʙʣʠʞʝʥʥʳʡ ʤʝʪʦʜ ʦʧʝʨʠʨʫʝʪ ʩ ʜʨʦʙʥʳʤʠ ʯʠʩʣʘʤʠ. ʍʦʪʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʩʣʦʞʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʥʘʜ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ ʠ ʩ ʯʠʩʣʘʤʠ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʟʘʧʷʪʦʡ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʘʷ, ʧʨʠʙʣʠʞʝʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʠʟʚʝʩʪʥʳʤʠ ʟʘ ʩʯʝʪ 

ʠʩʢʣʶʯʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚ ʆʇʉʉ. 
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ɼɽʎɽʅʊʈɸʃʀɿʆɺɸʅʅɸʗ ɹɽʉʇʃɸʊʅɸʗ WI -FI  ʉɽʊʔ ʅɸ ʆʉʅʆɺɽ 

ʊɽʍʅʆʃʆɻʀʀ ɹʃʆʂʏɽʁʅ 

ʆ.ɸ. ʃɽʅɽʎ, ʄ.ɼ. ʄɸʈʂʀʅ, ɺ.ɼ. ʎɺɽʊʂʆɺ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʢʨʘʪʢʦ ʦʧʠʩʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʚʩʝʤʠʨʥʦʡ ʙʝʩʧʣʘʪʥʦʡ Wi-Fi ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʙʣʦʢʯʝʡʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʣʦʢʯʝʡʥ, World Wi-Fi, WeToken . 

Wi-fi  ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʤʠʨʝ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ. ʕʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ʧʦʣʫʯʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ ʦʜʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʢ ʜʨʫʛʦʤʫ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʘʱʝʥʳ ʨʘʜʠʦʤʦʜʫʣʷʤʠ. 

ʊʘʢʠʝ ʤʦʜʫʣʠ Wi-Fi ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʥʦʛʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʪʝʭʥʠʢʠ. ʉʥʘʯʘʣʘ 

ʦʥʠ ʚʭʦʜʠʣʠ ʪʦʣʴʢʦ ʚ ʢʦʤʧʣʝʢʪ ʧʣʘʥʰʝʪʦʚ, ʥʦʫʪʙʫʢʦʚ, ʩʤʘʨʪʬʦʥʦʚ. ʅʦ ʪʝʧʝʨʴ ʠʭ ʤʦʞʥʦ 

ʥʘʡʪʠ ʚ ʬʦʪʦʘʧʧʘʨʘʪʘʭ, ʧʨʠʥʪʝʨʘʭ, ʩʪʠʨʘʣʴʥʳʭ ʤʘʰʠʥʘʭ, ʠ ʜʘʞʝ ʤʫʣʴʪʠʚʘʨʢʘʭ. 

ʅʝʧʨʝʨʳʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʝʝ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʘ ʟʥʘʯʠʪ, 

ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʫ ʤʥʦʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʚʩʷʯʝʩʢʠ ʧʳʪʘʶʪʩʷ ʝʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ. 

ʅʘʨʷʜʫ ʩ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʴʶ Wi-Fi, ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʠʩʪʝʤʘ 

ʙʣʦʢʯʝʡʥ. ʂ ʩʦʞʘʣʝʥʠʶ, ʟʥʘʶʪ ʦʙ ʵʪʦʤ ʜʘʣʝʢʦ ʥʝ ʚʩʝ, ʭʦʪʷ ʦʥʘ ʠʤʝʝʪ ʚʝʩʴʤʘ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʰʘʥʩʳ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. ʊʝʭʥʦʣʦʛʠʷ 

ʙʣʦʢʯʝʡʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 
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ʧʨʘʚʠʣʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʮʝʧʦʯʝʢ ʪʨʘʥʟʘʢʮʠʡ ʠ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʩʢʣʶʯʘʝʪ 

ʢʨʘʞʫ ʜʘʥʥʳʭ, ʤʦʰʝʥʥʠʯʝʩʪʚʦ, ʥʘʨʫʰʝʥʠʝ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ ʠ ʪ. ʜ. ʆʩʥʦʚʥʳʤ 

ʧʨʠʥʮʠʧʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʩʦʚʝʨʰʘʝʤʳʭ 

ʦʧʝʨʘʮʠʡ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʠʟʤʝʥʝʥʠʷ ʣʠʮʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʢ ʥʝʡ 

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ.  

ʂʦʤʧʘʥʠʠ Radius WI-Fi ʠ ʧʣʘʪʬʦʨʤʘ Adrenta ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʠ ʧʦʥʷʣʠ, ʯʪʦ, ʙʣʘʛʦʜʘʨʷ  ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʛʣʦʙʘʣʴʥʫʶ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʝʪʴ Wi-Fi ʠ ʩʜʝʣʘʪʴ ʝʝ ʙʝʩʧʣʘʪʥʦʡ  ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘ ʩʯʝʪ 

ʨʝʢʣʘʤʳ. ʊʘʢʞʝ ʩʝʡʯʘʩ  ʨʘʙʦʪʘʝʪ ʪʝʣʝʚʠʜʝʥʠʝ; ʨʘʟʥʠʮʘ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ ʢʦʤʧʘʥʠʠ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʢʘʟʘʪʴ ʢʦʨʦʪʢʫʶ ʠ ʥʝʥʘʚʷʟʯʠʚʫʶ ʨʝʢʣʘʤʫ  ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʩʝʪʠ, ʯʪʦʙʳ 

ʧʨʦʝʢʪ ʙʳʣ  ʢʦʤʤʝʨʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ. 

ʉʦʦʩʥʦʚʘʪʝʣʷʤʠ ʧʨʦʝʢʪʘ ʩʪʘʣʠ ʨʦʩʩʠʡʩʢʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʗʥ ʉʝʧʠʘʰʚʠʣʠʠ ʠ ʀʣʴʷ 

ʗʰʠʥ. ʀʥʚʝʩʪʦʨʦʤ ʚʳʩʪʫʧʠʣʘ Mazalt Group, ʩʨʝʜʩʪʚʘ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʚ ʥʦʷʙʨʝ 2017 ʛ. 

ʋʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ World Wi-Fi ʤʦʛʫʪ ʩʪʘʪʴ ʚʣʘʜʝʣʴʮʳ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʚ ʠʥʪʝʨʥʝʪ, 

ʨʝʢʣʘʤʦʜʘʪʝʣʠ ʠ ʦʙʳʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ. ʂ ʩʝʪʠ ʤʦʞʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʜʘʞʝ ʚʣʘʜʝʣʝʮ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʜʦʤʘʰʥʝʛʦ ʨʦʫʪʝʨʘ ð ʧʦʩʣʝ ʵʪʦʛʦ ʝʛʦ ʨʦʫʪʝʨ ʥʘʯʥʝʪ ʨʘʟʜʘʚʘʪʴ ʜʚʝ 

ʩʝʪʠ Wi-Fi, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʧʫʙʣʠʯʥʦʡ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʩʤʦʛʫʪ ʚʳʭʦʜʠʪʴ ʚ ʠʥʪʝʨʥʝʪ 

ʙʝʩʧʣʘʪʥʦ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʜʘʯʘ Wi-Fi ʙʫʜʝʪ ʦʧʣʘʯʠʚʘʪʴʩʷ ʚʣʘʜʝʣʴʮʫ ʨʦʫʪʝʨʘ 

ʨʝʢʣʘʤʦʜʘʪʝʣʷʤʠ, ʨʘʟʤʝʱʘʶʱʠʤʠ ʨʝʢʣʘʤʫ ʚ World Wi-Fi. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʢʣʘʤʦʜʘʪʝʣʠ ʩʤʦʛʫʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʪʘʨʛʝʪʠʨʦʚʘʪʴ ʨʝʢʣʘʤʫ, 

ʧʦʢʘʟʳʚʘʷ ʪʝ ʠʣʠ ʠʥʳʝ ʦʙʲʷʚʣʝʥʠʷ ʪʦʡ ʛʨʫʧʧʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʦʡ ʦʥʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʠʥʪʝʨʝʩʥʳ. World Wi-Fi ʙʫʜʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʭʦʜ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʨʝʢʣʘʤʦʜʘʪʝʣʶ ʩʪʘʪʠʩʪʠʢʫ ʧʦ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʧʨʦʨʝʢʣʘʤʠʨʦʚʘʥʥʳʤ ʪʦʚʘʨʘʤ, 

ʢʦʥʚʝʨʩʠʠ ʠ ʮʝʣʝʚʳʤ ʜʝʡʩʪʚʠʷʤ. ɸʥʘʣʠʪʠʢʘ ʙʫʜʝʪ ʟʘʧʠʩʳʚʘʪʴʩʷ ʚ ʙʣʦʢʯʝʡʥ, ʯʪʦ 

ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʘʣʴʩʠʬʠʢʘʮʠʠ. 

ʈʝʢʣʘʤʘ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʚʳʭʦʜʦʤ ʚ 

ʠʥʪʝʨʥʝʪ, ʧʦʵʪʦʤʫ ʨʝʢʣʘʤʦʜʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʨʝʥ, ʯʪʦ ʦʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ, ʧʨʠʯʝʤ ʞʠʚʳʤʠ ʣʶʜʴʤʠ, ʘ ʥʝ ʙʦʪʘʤʠ. ʈʝʢʣʘʤʦʜʘʪʝʣʴ ʩʤʦʞʝʪ ʩʘʤ 

ʚʳʙʠʨʘʪʴ ʘʫʜʠʪʦʨʠʶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʠʩʪʦʨʠʠ 

ʧʨʝʜʳʜʫʱʠʭ ʢʘʤʧʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʷʚʣʝʥʠʝ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʪʦʣʴʢʦ ʪʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʜʘʥʥʦʤ ʧʨʦʜʫʢʪʝ. 

World Wi-Fi ʨʘʙʦʪʘʝʪ ʥʘ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʝ Ethereum, ʪʨʘʥʟʘʢʮʠʠ ʬʠʢʩʠʨʫʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ. ɺʩʝ ʨʘʩʯʝʪʳ ʥʘ ʧʣʘʪʬʦʨʤʝ ʧʨʦʠʟʚʦʜʪ̫ʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʨʠʧʪʦʚʘʣʶʪʳ WeToken (WT) ð ʪʦʢʝʥʘ ʩʪʘʥʜʘʨʪʘ ERC20. ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʤʦʥʝʪʳ ʙʫʜʝʪ 

ʨʘʚʥʘ 10 ʧʦʢʘʟʦʤ ʨʝʢʣʘʤʳ ʚ World Wi-Fi, ʚʳʧʫʩʢ ʪʦʢʝʥʦʚ ʦʛʨʘʥʠʯʝʥ. ʄʦʥʝʪʳ ʤʦʞʥʦ 

ʦʙʤʝʥʷʪʴ ʥʘ ʦʙʳʯʥʳʝ ʠʣʠ ʜʨʫʛʠʝ ʚʠʨʪʫʘʣʴʥʳʝ ʚʘʣʶʪʳ ʠʣʠ ʞʝ ʦʧʣʘʪʠʪʴ ʠʤʠ ʨʘʟʤʝʱʝʥʠʝ 

ʨʝʢʣʘʤʳ ʚ ʩʝʪʠ World Wi-Fi. 

ʇʨʦʜʘʞʘ ʤʦʥʝʪ WeToken ʥʘʯʥʝʪʩʷ 18 ʤʘʨʪʘ 2018 ʛ., ʧʨʝʩʝʡʣ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 1 

ʜʝʢʘʙʨʷ 2017 ʛ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʥʘ ʵʪʠʭ ʜʚʫʭ ʵʪʘʧʘʭ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʜʘʪʴ 258 

ʤʠʣʣʠʦʥʦʚ WT, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʧʨʦʝʢʪʫ 25 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ɺ ʭʦʜʝ ʧʨʝʩʝʡʣʘ 

ʧʦʢʫʧʘʪʝʣʷʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʙʦʥʫʩ ʜʦ 25% ʠ ʙʝʩʧʨʦʮʝʥʪʥʳʝ ʢʦʨʥʝʚʳʝ ʨʝʬʝʨʘʣʴʥʳʝ 

ʩʩʳʣʢʠ. ʇʨʦʜʘʞʘ WT ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʮʝʥʝ $0,1. ʇʦ ʩʣʦʚʘʤ ʘʚʪʦʨʦʚ ʧʨʦʝʢʪʘ, ʵʪʦ 

ʚ 3 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʩʪʦʷʪ ʥʘ ʨʳʥʢʝ 10 ʧʦʢʘʟʦʚ ʨʝʢʣʘʤʳ ʚ ʩʝʪʷʭ Wi-Fi [1]. 

ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʥʝʢʦʪʦʨʳʝ 

ʧʦʢʘʟʘʪʝʣʠ: 
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ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʩʪʘʪʠʩʪʠʢʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʧʝʨʝʥʦʩʥʳʝ ʛʘʜʞʝ-

ʪʳ ʜʣʷ ʚʳʭʦʜʘ ʚʦ ʚʩʝʤʠʨʥʫʶ ʩʝʪʴ, ʘ ʟʥʘʯʠʪ, ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʝʩʧʣʘʪʥʳʭ ʪʦʯʝʢ 

ʜʦʩʪʫʧʘ.  

 

ʈʠʩ.1 ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ Wi-Fi ʩ ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʝʨʝʥʦʩʥʳʭ ʛʘʜʞʝʪʦʚ 

ʊʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʧʫʙʣʠʯʥʳʭ ʭʦʪ-ʩʧʦʪʦʚ ʚ ʈʦʩʩʠʠ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦʙ ʘʢʪʫ-

ʘʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ, ʪ.ʢ. ʚʣʘʜʝʣʝʮ ʢʘʞʜʦʛʦ ʭʦʪ-ʩʧʦʪʘ ʤʦʞʝʪ çʨʘʟʜʘʚʘʪʴè ʩʝʪʴ ʩ ʧʦʤʦʱʴʶ 

World Wifi, ʟʘʨʘʙʘʪʳʚʘʷ ʧʨʠ ʵʪʦʤ ʜʝʥʴʛʠ.  

 

ʈʠʩ.2 ʂʦʣʠʯʝʩʪʚʦ ʙʝʩʧʣʘʪʥʳʭ ʭʦʪ-ʩʧʦʪʦʚ ʚ ʈʦʩʩʠʠ. 

ʅʘʜʧʠʩʴ çFree Wifiè ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʢʘʞʜʦʤ ʫʛʣʫ: ʚʘʛʦʥʳ ʠ ʚʝʩʪʠʙʶʣʠ 

ʤʝʪʨʦ, ʪʨʘʤʚʘʠ, ʘʚʪʦʙʫʩʳ, ʵʢʨʘʥʳ ʫ ʤʝʪʨʦ, ʨʝʩʪʦʨʘʥʳ, ʤʫʟʝʠ ʠ ʪ.ʜ. ʉʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ 

ʥʝ ʧʝʨʝʩʪʘʥʝʪ ʧʨʠʚʣʝʢʘʪʴ ʥʘʜʧʠʩʴ çFreeè, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʘʢ WiFi. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʩʝʤʠʨʥʳʡ ʧʨʦʝʢʪ World Wifi  ʠʤʝʝʪ 

ʚʩʝ ʰʘʥʩʳ ʥʘ ʫʩʧʝʭ ʠ ʩʤʦʞʝʪ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʯʠʢʠ ʪʝʩʪʠʨʫʶʪ ʜʝʤʦʚʝʨʩʠʶ ʩʝʪʠ, ʢ ʢʦʪʦʨʦʡ 

ʧʦʜʢʣʶʯʝʥʦ 100 ʨʦʫʪʝʨʦʚ. ɺ ʥʘʯʘʣʝ ʤʘʨʪʘ 2018 ʛ. ʩʝʪʴ ʙʫʜʝʪ ʛʦʪʦʚʘ ʢ ʘʣʴʬʘ-

ʪʝʩʪʠʨʦʚʘʥʠʶ. ɿʘʧʫʩʢ ʧʦʣʥʦʮʝʥʥʦʡ ʚʝʨʩʠʠ ʟʘʧʣʘʥʠʨʦʚʘʥ ʥʘ ʘʧʨʝʣʴ-ʠʶʥʴ 2018 ʛ. ɿʘ ʪʨʠ 

ʛʦʜʘ ʘʚʪʦʨʳ ʧʨʦʝʢʪʘ ʧʣʘʥʠʨʫʶʪ ʧʦʜʢʣʶʯʠʪʴ ʢ World Wi-Fi 20 ʤʠʣʣʠʦʥʦʚ ʨʦʫʪʝʨʦʚ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1.  ɹʫʜʫʱʝʝ ʙʝʟ ʧʨʦʚʦʜʦʚ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].URL: https://ru.worldwifi.io (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 04.03.2018) 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































