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INTRODUCTION 
 

An effective way to improve management and increase the competitiveness of 

enterprises is the development and implementation of modern information systems 

(IS), which makes it possible to increase the speed, quality and reliability of the 

processes of information collection, storage and processing; provide management with 

relevant information in a timely manner; timely and qualitative analysis and forecasting 

of the financial and economic activity of companies. 

In view of this, the educational discipline provides an opportunity to acquire and 

systematize knowledge related to modern methodologies and environments for the 

development, implementation and development of IS, namely: principles, 

methodologies, instrumental environments, templates and standards for the 

development and implementation of IS. The educational discipline is mandatory and is 

studied according to the training plan for specialists in specialty 122 "Computer 

Science" of the second (master's) degree. 

The goal of the course "Modern methodologies and development environments 

of computer information systems" is the provision of basic profiling training by 

profession, the formation of theoretical knowledge and practical skills necessary for 

the development and implementation of IS using modern methodologies and 

environments. 

− The tasks of the course are: 

− study of the life cycle of information systems, advantages and limitations of 

Agile methodology, principles, roles, artifacts and phases of Scrum as a life cycle 

model; 

− definition of the basics of quality assurance, quality models during 

development and use, directly product and data quality models, testing levels and 

methodologies, advantages and limitations of their application; 

− mastering the content of IT projects, their properties and classification, 

stages of development of IT project management methods; 

− research on the diversity of project management standards, value delivery 

systems and PMBOK project delivery principles, defining the main purpose of Devops 

methodology, responsibilities, life cycle stages and principles and benefits of Devops 

implementation; 

− definition of the principles and review of IS implementation methodologies, 

in particular, the goals and content of the Microsoft - Business Solutions Partner 

Methodology & OnTarget, JD Edwards - OneMethodology (PeopleSoft) and Oracle 

stages; 

− learning the benefits of migration, typical design and approaches to IS 

migration, maintenance basics, key issues, software maintenance process and 

techniques in the SWEBOK. 

The object of the course is a process of development and implementation of 



4 

 

information systems. 

The subject of the course are principles and methodologies for the development 

and implementation of information systems. 

The learning outcomes and competence formed by the course are defined in the 

table. 1. 

Table 1 

Learning outcomes and competencies formed by the course 

Learning outcomes Competences  

LO1 GС02, GС07, SC02, SC11 

LO2 GС03, SC01, SC02, SC10, SC11 

LO3 GС01, SC01 

LO4 GС02, GС05, SC01, SC02, SC04, SC05, 

SC07, SC08, SC10, SC11 

 

LO5 GС01, GС02, GС05, GС06,  SC01, 

SC02, SC05, SC10 

LO6 SC01, SC02, SC05, SC07, SC08 SC11 

LO10 GС01, GС02, GС05, GС07, SC04, SC05, 

SC07, SC08, SC11 

LO11 GС01, GС02, GС03, GС05, GС07, SC02, 

SC06, SC07, SC08, SC10 

LO13 GС03, SC10, SC11 

 

LO14 SC11, SC12 

LO15 GС01, GС02, GС07,SC02, SC05 

LO16 SC04, SC07, SC08 

LO17 GС01, GС07, SC08 

LO18 GС02, GС03, GС07, SC02, SC04, SC05, 

SC06, SC08, SC11 

LO19 SC05, SC11 

LO 20 GС01, SC05, SC08, SC10 

 

 

where, LO1. Have specialized conceptual knowledge that includes modern scientific 

achievements in the field of computer science and is the basis for original thinking and conducting 

research, critical understanding of problems in the field of computer science and at the border of fields 

of knowledge. 
LO2. Have specialized computer science problem-solving SCills necessary for conducting 

research and/or carrying out innovative activities in order to develop new knowledge and procedures. 
LO3. It is clear and unambiguous to convey one's own knowledge, conclusions and arguments 

in the field of computer science to specialists and non-specialists, in particular to people who are 

studying. 
LO4. Manage work processes in the field of information technologies, which are complex, 

unpredictable and require new strategic approaches. 

LO5. Evaluate the results of teams and collectives in the field of information technologies and 

ensure the effectiveness of their activities. 
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LO6. Develop a conceptual model of an information or computer system. 

LO10. To design architectural solutions of information and computer systems for various 

purposes. 
LO11. Create new algorithms for solving problems in the field of computer science, evaluate 

their effectiveness and limitations on their application. 

LO13. Assess and ensure the quality of information and computer systems for various 

purposes. 
LO14. Test the software. 

LO15. Identify the needs of potential customers regarding the automation of information 

processing. 

LO16. Conduct research in the field of computer science. 
LO17. Identify and eliminate problematic situations during software operation, formulate 

tasks for its modification or reengineering. 

LO18. Collect, formalize, systematize and analyze the needs and requirements for the 

information or computer system being developed, operated or supported. 
LO19. To analyze the current state and global trends in the development of computer sciences 

and information technologies. 

LO 20. Develop algorithms and software components of computer information systems for 

high-performance big data processing systems (including distributed and parallel computing) and 

cloud platform services. 
GC01. Ability to abstract thinking, analysis and synthesis. 

GC02. Ability to apply knowledge in practical situations. 

GC03. Ability to communicate in the national language both orally and in writing. 

GC05. Ability to learn and master modern knowledge. 

GC06. The ability to be critical and self-critical. 

GC07. Ability to generate new ideas (creativity). 

SC01. Awareness of the theoretical foundations of computer science. 

SC02. The ability to formalize the subject area of a certain project in the form of an 

appropriate information model. 
SC04. The ability to collect and analyze data (including large data) to ensure the quality of 

project decision-making. 
SC05. Ability to develop, describe, analyze and optimize architectural solutions of 

information and computer systems for various purposes. 

SC06. Ability to apply existing and develop new algorithms for solving problems in the field 

of computer science. 

SC07. Ability to develop software according to formulated requirements, taking into account 

available resources and constraints. 

SC08. The ability to develop and implement software development projects, including in 

unpredictable conditions, with unclear requirements and the need to apply new strategic approaches, 

use software tools to organize teamwork on the project. 
SC10. The ability to evaluate and ensure the quality of IT projects, information and computer 

systems of various purposes, to apply international standards for assessing the quality of software 

of information and computer systems, models for assessing the maturity of information and 

computer systems development processes. 

SC11. Ability to initiate, plan and implement the development processes of information and 

computer systems and software, including its development, analysis, testing, system integration, 

implementation and support. 
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COURSE CONTENT 

 

Content module 1 Theoretical foundations and practical aspects of developing 

computer information systems (CIS) 

Topic 1. The main concepts and stages of development of CIS 

1.1. The concept and purpose of developing the CIS. 

1.2. Stages of development of CIS. 

1.3. Connection of development of CIS with other disciplines. 

1.3. Life cycle models of CIS. 

Topic 2. Linear and evolutionary approaches to CIS design 

2.1. Life cycle models of CIS. 

2.2. The cascading model of CIS development, its main features. 

2.3. V-shaped model as a kind of cascade model. 

2.4. An incremental model of the CIS life cycle. 

2.5. Models of the evolutionary approach to the design of CIS. 

Topic 3. Modern methodologies of design and development of CIS 

3.1.  Agile methodology. 

3.2. Extreme programming method. 

3.3.  Crystal as a software life cycle model supported by Agile methodology. 

3.4.  SCRUM methodology for organizing teamwork in IT projects. 

Topic 4. Quality assurance of the CIS 

4.1. Basics of quality assurance of CIS. 

4.2. Testing of CIS development processes. 

Content module 2. Management of development and implementation of CIS 

Topic 5. Management of projects and development of CIS. 

5.1. IT projects, their properties and classification. 

5.2. Project management processes and PMBOK as a standard for IT project 

management. 

5.3. Concepts of DevOps in the process of development of CIS. 

 

Topic 6. Deployment (implementation) of CIS 

6.1. Principles and methodology of implementation of CIS. 

6.2. Microsoft – Business Solutions Partner Methodology & OnTarget: content of 

work stages. 

6.3. JD Edwards - OneMethodology (PeopleSoft) and the Oracle methodology as a 

methodology for the implementation of CIS. 

Topic 7. Support and support of CIS 

7.1. Migration of CIS and peculiarities of implementation of migration projects. 

7.2. Support of CIS. 

 

The list of laboratory classes in the course is given in the table. 2. 



7 

 

Table 2 

 

List of laboratory classes 

 
Name of the topic and / or task Content 

Topic 1. Laboratory work 1. Project management using cloud services 

Topic 2. Laboratory work 2. Creating a product vision (Vision) 

Topic 3. Laboratory work 3. Modeling users using the character method 

Topic 4. Laboratory work 4. Creating a user story (User Story) 

Topic 5, Topic 6 
Laboratory work 5. 

Creating an application prototype 

Topic 7. Laboratory work 6. Creation of acceptance criteria and acceptance tests 

 

The list of self-studies in the course is given in table 3. 

Table 3 

 

List of self-studies 

Name of the topic and / or 

task 

Content 

Topic 1 - 7 Studying lecture material 

Topic 1 - 7 Preparation for laboratory classes 

Topic 1 - 7 Preparation for the test 

 

The number of hours of lecture and laboratory studies and hours of self-study is 

given in the technological card of the course. 

 

TEACHING METHODS 

In the process of teaching an educational discipline, in order to acquire certain 

learning outcomes, to activate the educational process, it is envisaged to use such 

teaching methods as: 

Verbal (lecture (Topic 1-2, 4, 6-7), problem lecture (Topic 3, 5). 

In person (demonstration (Topic 1-7)). 

Laboratory work (Topic 1 - 7), case method (Topic 1-7)). 

Laboratory works are built according to the design principle. Winners are 

divided into small teams (up to 3 winners in a team). Each laboratory team performs a 

separate end-to-end project. Laboratory tasks consist of a common part that the team 

performs together, and individual tasks for each student. 
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FORMS AND METHODS OF ASSESSMENT 

The University uses a 100-point cumulative system for assessing the learning 

outcomes of students. 

Current control is carried out during lectures, laboratory classes and is aimed at 

checking the level of readiness of the student to perform a specific job and is evaluated 

by the amount of points scored: 

− for courses with a form of semester control as grading: 

maximum amount is 100 points; minimum amount required is 60 

points. 

The final control includes current control and assessment of the student. 

Semester control is carried out in the form of a grading. The final grade in the 

course is determined: 

− for disciplines with a form of grading, the final grade 

is the amount of all points received during the current 

control. 

During the teaching of the academic discipline, the following control measures 

are used: 

Current control: protection of laboratory works (90 points), current control 

works (10 points). 

Semester control: Grading. 

The number of hours of lecture and laboratory classes and hours of independent 

work is given in the work plan (technological map) for the academic discipline. 
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