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Introduction to 
Ontological modeling

Data analysis as a systematic scientific and practical 
activity. Introduction to data analysis. Basic 
theoretical concepts underlying data analysis. Areas 
of application of modern data analysis and processing 
technologies. Stages of data analysis. Structured and 
unstructured data. Data collection and preparation. 
Big data. Organization of collection and storage of 
large data sets. Restoring missing values in data 
arrays. Big data. Organization of collection and 
storage of large data sets. Data cleaning, integration 
and transformation. Software modules and packages 
for working with multidimensional data arrays. Data 
visualization. Probability theory and mathematical 
statistics. Machine learning methods

Data analysis as a systematic scientific and practical 
activity. Introduction to data analysis. Basic 
theoretical concepts underlying data analysis. Areas 
of application of modern data analysis and 
processing technologies. Stages of data analysis. 
Structured and unstructured data. Data collection 
and preparation. Big data. Organization of collection 
and storage of large data sets. Restoring missing 
values in data arrays. Big data. Organization of 
collection and storage of large data sets. Data 
cleaning, integration and transformation. Software 
modules and packages for working with 
multidimensional data arrays. Data visualization. 
Probability theory and mathematical statistics. 
Machine learning methods
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systems

1 2 The methodology 
and methods of 
scientific 
experiments

Introduction to 
Ontological modeling

Basics of working with data. Theoretical and 
methodological foundations of working with data. 
Methods of working with data. Development of an 
empirical research program. Language usage 
statistics. Programming in the R language. 
Descriptive statistics using R. Building a multiple 
regression model in the R language. Network analysis 
using Pajek. Building a network using Pajek software. 
Using classifications to organize data. Calculations of 
peak centers and network centralization. Collecting 
text data. Types of data created by users, ways to 
obtain and organize them. Data collection via API. 
Collecting data without using an API. Website 
analysis software. Features of working with"big data". 
Special tools for IAS and BI. Data source analysis. 
Design of showcases of analytical solution data in a 
column DBMS. Create SQL queries to the data 
display. Advanced data models. Visualization of data.

Basics of working with data. Theoretical and 
methodological foundations of working with data. 
Methods of working with data. Development of an 
empirical research program. Language usage 
statistics. Programming in the R language. 
Descriptive statistics using R. Building a multiple 
regression model in the R language. Network 
analysis using Pajek. Building a network using Pajek 
software. Using classifications to organize data. 
Calculations of peak centers and network 
centralization. Collecting text data. Types of data 
created by users, ways to obtain and organize them. 
Data collection via API. Collecting data without 
using an API. Website analysis software. Features of 
working with"big data". Special tools for IAS and 
BI. Data source analysis. Design of showcases of 
analytical solution data in a column DBMS. Create 
SQL queries to the data display. Advanced data 
models. Visualization of data

Methods of 
data analysis 
and processing

To know a foreign language to the extent necessary 
to obtain information of professional content and to 
present their ideas and options for solving 

 professional problems in oral and written forms.
To analyze the problems that arise in science at the 
present stage of its development and use the 
methodological tools of philosophy for the design of 
integrated scientific research, as well as 
independently plan scientific research, experiments, 

 approaches and methods of data processing.
To apply and configure hardware, technologies for 
construction of server infrastructure of any 
enterprise, and also to design a complex of 
information systems and services for development, to 
describe decisions on modernization and 
reorganization of IT infrastructure of the 

 enterprise.
To organize measures to regulate the quality of 
information systems in accordance with the 
established requirements, as well as to apply the 
technology of data processing of an integrated IS 

 quality management system.
Choose IT solutions for business automation and 
integrate software with other systems to build the 
optimal it infrastructure of the enterprise in different 

 areas of the economy.

Information 
management

In this discipline, materials will be presented on 
hardware, software, network solutions, hosting and 
Internet providers, methods and algorithms for 
organizing an enterprise's IT infrastructure. Designing 
a complex of interconnected information systems and 
services ensuring the operation and development of 
the enterprise. Modern technologies, methods and 
tools for managing the enterprise's IT infrastructure; 
implementation of projects for the development of 
information systems in various fields, optimization of 
the functioning of business processes.

Research practiceAnalysis and 
modeling of 
information systems, 
IT solutions for 
business
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2 1 Analysis and 
modeling of 
information systems, 
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business

Research practice Principles and methods of information management in 
the system of internal and external communications of 
the organization. Theoretical foundations and skills of 
describing and regulating information flows carried 
out within an organization, between an organization 
and its near and far environment. The current level of 
information technology development, with various 
types of information systems and information 
resources. Fundamentals of information description 
and modeling of business processes of the 
organization.

Principles and methods of information management 
in the system of internal and external 
communications of the organization. Theoretical 
foundations and skills of describing and regulating 
information flows carried out within an organization, 
between an organization and its near and far 
environment. The current level of information 
technology development, with various types of 
information systems and information resources. 
Fundamentals of information description and 
modeling of business processes of the organization

Design of 
enterprise IT 
infrastructure
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Research practice In this discipline, undergraduates will be presented 
with the requirements for information systems for 
standards, rules and norms approved by the 
authorized bodies of the Republic of Kazakhstan, as 
well as rules for the development of technical 
specifications, technical specifications for the 
development of information systems. The tasks, 
functions, structure, data processing technology of an 
integrated information system quality management 
system, as well as its creation, operation and 
development will be considered.

To know a foreign language to the extent necessary 
to obtain information of professional content and to 
present their ideas and options for solving 

 professional problems in oral and written forms.
To use modern educational technologies, systematic 
scientific knowledge about the theory and technology 
of teaching and upbringing processes in pedagogical 
activity, as well as independently conduct 

 pedagogical research at the university.
To apply and configure hardware, technologies for 
construction of server infrastructure of any 
enterprise, and also to design a complex of 
information systems and services for development, to 
describe decisions on modernization and 
reorganization of IT infrastructure of the 

 enterprise.
Choose modern technologies, monitoring tools, 
solutions for automation of business processes in the 
digitalization of enterprises in various areas, 
including the development of software solutions 
based on geosystems.
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Research practice The history of the IP audit. Audit of information 
systems: concept, goals, objectives, standards, stages 
of audit. The state of the IT audit market in 
Kazakhstan: companies, types of services. IT 
infrastructure: concept, composition, security, 
configuration, management. The main types of IT 
audit: goals, objectives, brief description. IT audit in 
preparation of the company for certification according 
to international standards. IT audit before 
restructuring of IT departments. IT audit before the 
implementation of the information system. IT audit 
before the implementation of IT infrastructure 
configuration management systems. Information 
security audit. The methodology of the IP audit: audit 
planning, stages, problems during the audit and 
methods of their solution, the choice of a source of 
funding. Characteristics of IP audit standards. 
Conducting diagnostics and optimization of IS.

The history of the IP audit. Audit of information 
systems: concept, goals, objectives, standards, stages 
of audit. The state of the IT audit market in 
Kazakhstan: companies, types of services. IT 
infrastructure: concept, composition, security, 
configuration, management. The main types of IT 
audit: goals, objectives, brief description. IT audit in 
preparation of the company for certification 
according to international standards. IT audit before 
restructuring of IT departments. IT audit before the 
implementation of the information system. IT audit 
before the implementation of IT infrastructure 
configuration management systems. Information 
security audit. The methodology of the IP audit: 
audit planning, stages, problems during the audit and 
methods of their solution, the choice of a source of 
funding. Characteristics of IP audit standards. 
Conducting diagnostics and optimization of IS

Quality 
Management of 

Information 
Systems

 areas of the economy.
Choose modern technologies, monitoring tools, 
solutions for automation of business processes in the 
digitalization of enterprises in various areas, 
including the development of software solutions 
based on geosystems.
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Research practice Definition of big data. Big data storage technologies. 
The process of analyzing big data. Big data analysis 
technologies. Scientific problems in the field of big 
data. Methods and techniques of analysis applicable 
to big data: methods of the Data Mining class: 
learning associative rules, cluster analysis, regression 
analysis; crowdsourcing, mixing and integration of 
data, machine learning, including teaching with and 
without a teacher, as well as Ensemble learning, 
artificial neural networks, network analysis, 
optimization, including genetic algorithms; pattern 
recognition; Forecasting methods. Statistical 
information processing programs.

Definition of big data. Big data storage technologies. 
The process of analyzing big data. Big data analysis 
technologies. Scientific problems in the field of big 
data. Methods and techniques of analysis applicable 
to big data: methods of the Data Mining class: 
learning associative rules, cluster analysis, 
regression analysis; crowdsourcing, mixing and 
integration of data, machine learning, including 
teaching with and without a teacher, as well as 
Ensemble learning, artificial neural networks, 
network analysis, optimization, including genetic 
algorithms; pattern recognition; Forecasting 
methods. Statistical information processing programs

BigData in 
practice
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Research practice In this discipline, undergraduates are offered a brief 
overview of The bigdata concept, tools available on 
the market of software solutions, as well as materials 
about their use on raw data. API services, examples 
of their use. Data collection and processing, 
understanding the work in Hadoop and Map Reduce 
programs, determining the big data characteristics 
necessary for improvement, working with cloud 
platforms. Tools, methods and techniques for 
processing large amounts of data.

To use modern educational technologies, systematic 
scientific knowledge about the theory and technology 
of teaching and upbringing processes in pedagogical 
activity, as well as independently conduct 

 pedagogical research at the university.
Choose IT solutions for business automation and 
integrate software with other systems to build the 
optimal it infrastructure of the enterprise in different 

 areas of the economy.
Choose modern technologies, monitoring tools, 
solutions for automation of business processes in the 
digitalization of enterprises in various areas, 
including the development of software solutions 
based on geosystems.

BigData 
Technologies

To analyze the problems that arise in science at the 
present stage of its development and use the 
methodological tools of philosophy for the design of 
integrated scientific research, as well as 
independently plan scientific research, experiments, 

 approaches and methods of data processing.
Analyze, design management activities and use 
psychological methods of management and self-

 government in professional activities.
To organize measures to regulate the quality of 
information systems in accordance with the 
established requirements, as well as to apply the 
technology of data processing of an integrated IS 

 quality management system.
Conduct a survey of organizations, identify 
information needs of users, analysis of methods and 
models of implementation and adaptation of 
information systems and participate in the 
reengineering of application and information 

 processes.
Choose IT solutions for business automation and 
integrate software with other systems to build the 
optimal it infrastructure of the enterprise in different 

 areas of the economy.
Choose modern technologies, monitoring tools, 
solutions for automation of business processes in the 
digitalization of enterprises in various areas, 
including the development of software solutions 
based on geosystems.

Digitization 
of an 

agricultural 
enterprise.
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In this discipline, undergraduates will be presented 
materials on the opportunities, tools and technologies 
for digitization of agricultural sectors in areas such as 
Agronomy and agricultural engineering; Animal 
husbandry; Veterinary medicine, where software 
solutions on the market, main business processes with 
the principles of digitalization will be considered.
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business
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