
Master Degree Program: «Computer Science and Engineering» 

Graduates’ specialization: «Software of automated systems» 

 

The graduates are able to take leading roles in the computer-aided systems development life-cycle. 

They also can be employed as project managers. They get enough knowledge in the fields of web-

based technologies, mobile applications development, modern database systems, along with 

professional skills of project team work on the design and implementation of automated systems. 

The graduates also can organize and manage software developers teams. Master's program includes 

topics covering architectural principles and software structure of enterprise-scale information and 

production control systems. 

The graduates are ready to apply their knowledge in scientific research activities for problem-

solving in various areas of computer systems engineering and technology. They have sufficient 

training for applying and developing mathematical methods for modeling objects, processes and 

systems in the field of automation 

 

Master Program Structure 

 

Course Credits Semester 

1st year   

Foreign Language in Business and Professional Sphere 2 1 

Methodology of Science 2 1 

Principles of Constructing Mathematical Models 3 1 

System Engineering 4 1 

Web Technologies (with coursework) 4 1 

Parallel and Distributed Programming 3 1 

Databases and DBMS 3 1 

Team Software Development 3 1 

Mobile Applications Development 3 1 

Methods of Machine Learning (with coursework) or (elec-

tive) 
4 1 

Intelligent Systems (with coursework) 

Training Practice (8 weeks) 11 2 

Field Practice (14 weeks) 18 2 

2nd year   

Project Management 2 1 

IT infrastructure Planning and Deployment (with coursework) 4 1 

Integrated Corporate Information Systems (with coursework) 4 1 

Architectural Principles of Graphics and Multimedia Systems 3 1 

IT-service Management 3 1 

Enterprise Application Architecture or (elec-

tive) 
4 1 

Architecture of Parallel Computing Systems 

Automated Production Management Systems or (elec-

tive) 
4 1 

Structural Modeling of Complex Processes and Systems 

Business Processes Modeling or (elec-

tive) 
3 1 

Quality Management Systems 

IT-development Commerce or (elec-

tive) 
2 1 

Heterogeneous Computing Systems 

Research Work (8 weeks) 12 2 

Undergraduate Practice (6 weeks) 9 2 

Preparation and Presentation of Master’s Graduation Thesis (6 weeks) 9 2 

 



Master program courses content 

 

Foreign Language in Business and Professional Sphere 
The main objective of the course is developing the ability to self-organization, business and 

intercultural communication. The proposed course aims at mastering students the necessary level of 

foreign language communicative competence to solve social-communicative and professionally 

oriented tasks in the areas of academic and professional fulfillment. 

 

Methodology of Science 
The purpose of the discipline is to form student's idea of science as an independent form of socially 

significant activity.  In the process of mastering the discipline, the following aspects are examined: 

the main periods in the development of science, questions of determining the place of science in 

culture and the main points of philosophical comprehension of science in the socio-cultural aspect; 

also the basic concepts of the development of science, issues related to the nature of scientific 

knowledge and the problem of ideals and criteria of the scientific knowledge, the problems of its 

objectivity. The idea of the methodology of scientific research is given, in other words, of its 

structure, levels, formulation of the problem, methods of empirical and theoretical level.   

 

Principles of Constructing Mathematical Models 
The main stages of mathematical modeling, the basic classes of mathematical models, existing 

methods and algorithms of their construction, estimation and improvement are studied. A graduate 

of a master's degree must learn how to elaborate and develop mathematical methods of modeling 

objects, processes and systems in the field of professional activity. 

 

System Engineering 

The purpose of the discipline is to study the methodological basis of organizing and implementing 

activities to create systems of any class and purpose: educational, manufacturing, transportation, 

electric, software system, etc. 

System engineering is an interdisciplinary methodology that defines the full range of technical and 

managerial activities necessary to transform the aggregate of customer and other stakeholder needs 

into an effective system and support this system during its whole life cycle. 

Studying the approach of system engineering to the design of complex systems will allow students 

to use modern means and methods of system engineering in the analysis and design of computer 

systems, which will facilitate to a more effective and reasoned solution of their professional tasks. 

 

Web Technologies (with coursework) 
The discipline deals with the principles, architecture and types of resources of the World Wide Web 

(WWW). Students learn and practice modern technologies of developing web-applications using 

service-oriented architecture (SOA) and cloud computing. They get practical skills in organizing 

project work in the field of information technology and developing software systems using cloud-

based services. 

 

Parallel and Distributed Programming 
The discipline involves studying the methods, means, technologies, languages and tools used to 

organize parallel processing of information. The features of construction distributed multiprocessor 

systems, their application for unrestricted increasing of a processing power by scaling-up are also 

considered. 

As a result of training, competencies, related to the ability to design and implement highly 

productive computation systems, distributed information systems, their components and interaction 

protocols are formed. 

 

Databases and DBMS 



The discipline is aimed at detailed study of DBMS architecture and individual components, assumes 

the students' knowledge availability in the field of database design and work with relational 

DBMSs. In the detailed course, students acquire knowledge about the principles of developing and 

optimizing databases, including the implementation of business logic on the database server and 

queries optimization. The principles of NoSOL DBMS construction, practical aspects of NoSOL 

DBMS implementation for specific applications are considered. 

 

Team Software Development 
The discipline is aimed at building teamwork skills due to software development projects. We 

consider development methodologies (Agile, Scrum, Microsoft Solutions Framework), questions of 

forming a project team, typical roles, including a "product owner" and a project manager.  Students 

acquire practical skills in the use of technologies and means for team development: Version Control 

Systems, testing automation and building software. They get acquainted with the concepts and 

process of continuous integration, the central concepts of the process of maintaining software 

systems. 

 

Mobile Applications Development 
The course focuses on students with programming experience in modern languages, and aims to 

study the basic principles of programming mobile applications for the Android operating system. 

The course deals with the organization of the workplace for applications of Android (development 

environment and debug, emulators) design and implementation of applications with different level 

of complexity. Students master the development of mobile applications that use the capabilities of 

the smartphone (a touch screen, a camera, a sound, a geolocation), connecting third-party libraries, 

working with databases. 

 

Project Management 

The main aim of the course is to make sense about the modern technology of project management 

and to acquaint students with the principles of using project management in solving problems of 

professional activity. Development the discipline involves the introduction to the project 

management issues and its methodology, familiarizing students with project management tools and 

methods at all stages of the project life cycle, including initializing the project, planning its 

operations, organizing and monitoring implementation, completing the project, and managing 

project risks. 

 

IT infrastructure Planning and Deployment (with coursework) 

The discipline is devoted to the study of  planning and deployment of services, services and 

resources, as well as management of users and resources in modern information technology 

systems. The IT system based on the Windows workgroup network and the Active Directory 

domain are considered, as well as the integration of Linux systems into the Windows network. 

 

Integrated Corporate Information Systems (with coursework) 

In the framework of this discipline, the methodology of the designing corporate information 

systems, such as MRP, CRP, MRPII, ERP and others, is considered. We also study methods for 

solving stationary and dynamic inventory control problems, the theory of scheduling. 

 

Architectural Principles of Graphics and Multimedia Systems 

The discipline involves the study of architectural principles, methods, means, technologies, 

languages and tools for organizing graphic systems and multimedia systems. Also, the basics of 

digital signal processing and imaging are considered. As a result of the training, competences 

connected with the use of the acquired knowledge and skills to solve scientific and technical 

problems in various areas of computer modeling and information processing are formed. More than 

that the formed skills are used to improve the quality of visual information, retrieve and restore 



additional information from primary arrays of graphics, audio - and video data, prepare  graphic and 

multimedia elements and materials as part of scientific and technical documentation. 

 

IT-service Management 

There are considered master model of IT-service functioning and its implementation under the 

conditions of higher educational establishment, for example, technical university. 

The discipline deals with organization of work of IT-services operational lifetime, planning and 

budgeting issues, performance indicators, informational services quality management, cooperation 

of IT-management with internal and external counterparts. 

  

Enterprise Application Architecture 

The discipline is concerned with a range of issues, studying processes of corporate applications 

development.  In the course of studying of the programme students get acquainted with principles of 

building corporate information system . The basic terms, such as what software is to be called 

“corporate”, its types and metrics of  efficiency of using of such solutions are examined. Students 

get acquainted with typical architectures of corporate application. While studying students get 

acquainted with various types of simulation, which are in use of developing of corporate 

applications- functional simulation, object simulation and etc. Students study aspects of modern 

corporate applications business logic realization considering functioning in web-environment. 

 

Architecture of Parallel Computing Systems 

Terminology and classification in the field of parallel computing. Types and levels of parallelism. 

Classification of parallel computing systems. Parallelism at the data level and the task level. The 

development of the SIMD technology in x86 processors. MMX, SSE, AVX. Multitasking in the x86 

processors. The subject of task and task structure. Task switching. The task execution space and the 

task-state segment (TSS). Task gate. Multiprocessing. Multiprocessing mechanisms and 

management. Multiple-processor (MP) initialization. The Advanced Programmable Interrupt 

Controller (APIC). Inter-processor interrupt (IPI). 

 

Automated Production Management Systems 

Systems for automation of production management is a course dedicated for learning of 

architecture, functions and principles of integration of software solutions used in enterprises for  

automation of production management. The main focus is a building of complex automated systems 

from modules specialized according to PERA enterprise model. Also the course gives overview of 

integration patterns used in enterprise software. 

 

Structural Modeling of Complex Processes and Systems 

Students examine tasks and stages of discrete cell-hierarchic systems structural simulation, methods 

of simulation of complex processes and systems, using automate interpretation of processes, 

providing improved efficiency of operating of systems, based on discrete and spaciotemporal 

simulations. 

 

Business Processes Modeling 

As part of studying this discipline processional approach to the simulation of the enterprise activity 

simulation. Among the process simulation methodologies methods based  on sets of standards IDEF 

and DFD are studied. 

 

Quality Management Systems 

Quality management systems is a discipline that deals with methods of development, monitoring 

and analysis. It also deals with methods of improving the basic management systems: of quality, 

ecology, energy management and IT technologies. 

 



 

IT-development Commerce 
While studying this discipline students examine the main trends of such dynamically developing IT 

market sector as mobile application and cloud service market. The most effective business models 

and  monetizing approaches of mobile applications are considered, as well different options of 

business-models for cloud services.  Common schemes of promotion of mobile applications and 

cloud services are also represented in this discipline. 

 

Heterogeneous Computing Systems 
This discipline involves studying architectural concepts, methods, design tools, technologies, 

languages and tools of development of computer systems on the basis of multiple CPUs with 

heterogeneous instruction sets, such as CPUs of general purpose, GPUs and DSPs. At the end of the  

course students acquire skill sets connected with abilities of software engineering and realization of 

concurrent and asymmetric systems, which use additional specialized hardware resources to achieve  

high performance necessary for data processing. 

 

Practice and Research Work 

 

Training Practice (8 weeks) 

Training practice is aimed for consolidation of knowledge and skills, acquired in the 1st semester of 

theoretical studying. Training practice is arranged as a project work in the sphere of software 

development. The team consists of 3 or 4 students who formulate purpose and objectives of project 

work. They also formulate requirements for application system they create, project and develop it. 

The work is supervised by one of faculty teachers. As a result of this work a final project 

presentation is held. 

 

Field Practice (14 weeks) 
Field practice is aimed to form student's understanding of their future professional activity in IT-

Company or IT department in big companies. The duration of field practice gives students an 

opportunity to take part in planning and implementation of real projects in team of experienced 

developers. It also gives them an opportunity to use acquired skills and knowledge in the particular 

industrial or business sphere. The most popular companies for field practice are “NLMK-IT 

Technologies, “Indesit International” LTD (Whirlpool RUS), and the companies of SEZ “Lipetsk” 

 

Research Work (8 weeks) 
The aim of the course is to train students who know the methods and skills of independent planning, 

conducting, analyzing and presenting the results of scientific research. In the process of studying the 

discipline, students carry out scientific research in accordance with the chosen methodology of 

organization and conducting of scientific papers on the topic related to the topic of the master 

thesis. According to the results of their research, students prepare a report, an article and a 

presentation. Students report the research results at a scientific seminar. 

Undergraduate Practice (6 weeks) 

 

Undergraduate Practice (6 weeks) 
The aim of pre-diploma practice is the refinement and detailed elaboration of the themes, goals and 

objectives of the project, which is performed by students in the course of writing the master thesis. 

The projects, which are performed by undergraduates are typically have substantial research 

component associated with the application of mathematical methods for analysis and modeling 

manufacturing and business processes, or analytical part that includes an analysis of approaches to 

solving project tasks. In the process of pre-diploma practice, students connect the subject of the 

master thesis with real processes and relevant problems which are solved at the enterprise. 

 



 

Preparation and Presentation of Master’s Graduation Thesis (6 weeks) 

Preparation of the Master thesis is the final step of education in Magistracy and aimed at 

demonstrating the ability of the graduate to solve specific analytic, research and applied tasks, 

connected with professional activity in the area of automated systems. Preparation of final work is 

being done under the guidance of Professor or Doctor of Science. In the scientific work, as a rule, 

two components are presented: research and project. Research part of the work is devoted to 

extensive study of the problem, considering by students, with the analysis of existing methods of 

solution, and maybe developing of an original approach to solving a problem on the basis of 

mathematics methods and models and also other means. Project part of the work, as a rule, is 

connected with developing automated system, providing with the solution to work tasks. 
 


