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1. Abstract of the discipline 

The course "Software Systems Design Technologies" is designed to provide skills in 

creating software applications using software design templates (patterns), to be able to test 

developed software applications, and to understand the basic principles of software 

architectural templates. 

Studying this selective discipline provides students with a number of advantages, since 

modern programming cannot be imagined without designing the structure of the program 

itself based on architectural templates and design patterns. In particular, one of the popular 

architectural template solutions is the MVC template, the basics of which are presented in the 

framework of this discipline. 

2. The purpose of the educational discipline: to provide students with systematic 

knowledge of the purpose, tasks and principles of software system design technologies. To 

teach students to use design templates (patterns) in their software development. Explain to 

students the essence of architectural patterns and understand MVC programming in more 

detail. To provide an opportunity for students to master some modern technologies and to 

provide them with the concepts and approaches of testing and debugging programs. 

The task ison the basis of the acquired theoretical knowledge, develop students' ability 

to develop their own software products, use design templates in their programs, build MVC-

models of programs, test programs. Create software applications using modern technologies. 

3. PrerequisitesFor kFor correct understanding and mastering of the material of this 

course, students must first complete courses in: Programming, Object-oriented programming, 

Software engineering. 

4. Learning outcomes  

As a result of studying the academic discipline, the student should 

Know:programming technologies, design patterns, structure of MVC-models of 

programs, methods of testing software developments. 

Be able:build software applications, use design templates and architectural templates 

for this, test software applications. 

Acquire competences: 

ZK - general 

ЗК1. Ability to adapt and act in a new situation. 

ЗК2. Ability to abstract thinking, analysis and synthesis. 

ЗК3. Ability to conduct research at an appropriate level. 

ЗК4. Ability to search, process and analyze information from various sources. 

ЗК5. Ability to generate new ideas (creativity). 

ЗК6. Ability to identify, pose and solve problems. 

ЗК7. Ability to make informed decisions. 

SK - professional (special) 

СК1. Ability to determine technical characteristics, design features, application and 

operation of software, software and technical tools, computer systems and networks of various 

purposes. 



СК2. Ability to develop algorithmic and software, components of computer systems and 

networks, Internet applications, cyber-physical systems using modern methods and 

programming languages, as well as design automation tools and systems. 

СК3. Ability to design computer systems and networks taking into account objectives, 

constraints, technical, economic and legal aspects. 

СК4. Ability to build and research models of computer systems and networks. 

СК5. Ability to build architecture and create system and application software of computer 

systems and networks. 

SK12. The ability to solve computer engineering tasks using hardware and software data 

processing, artificial intelligence tools, cloud technologies, the Internet of Things, and 

computerized information and measurement systems and complexes. 

PRN - program learning outcomes 

РН1. Apply general approaches to cognition, methods of mathematics, natural and 

engineering sciences to solving complex problems of computer engineering. 

РН2. Find the necessary data, analyze and evaluate them. 

РН3. Build and research models of computer systems and networks, evaluate their adequacy, 

determine limits of applicability. 

РН4. Apply specialized conceptual knowledge, including modern scientific achievements in 

the field of computer engineering, necessary for professional activity, original thinking and 

conducting research, critical thinking of information technology problems and at the border 

of the fields of knowledge. 

РН5. Develop and implement projects in the field of computer engineering and related 

interdisciplinary projects taking into account engineering, social, economic, legal and other 

aspects. 

РН6. Analyze problems, identify and formulate specific problems that need to be solved, 

choose effective methods of solving them. 

PH8. Apply knowledge of technical characteristics, design features, purpose and rules of 

operation of software and technical means of computer systems and networks to solve 

complex problems of computer engineering and related problems. 

PH9. Develop software for embedded and distributed applications, mobile and hybrid 

systems. 

PH10. Search for information in various sources to solve computer engineering problems, 

analyze and evaluate this information. 

PH11. Make effective decisions regarding the development, implementation and operation of 

computer systems and networks, analyze alternatives, assess risks and likely consequences of 

decisions. 

  



5. Description of the academic discipline 

5.1. general information 
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Full-time 1 1 3 90 1 15 - - 15 60 - exam 

Note. The ratio of the number of hours of classroom classes to independent and individual classes 

work is: for full-time education - 0.5 (30/60); 

 

5.2. Didactic map of the academic discipline 

Names of content modules and topics 

Number of hours 

everything 
including 

l p lab ind s.r. 

1 2 3 4 5 6 7 

Content module 1. TPPS 

Topic 1. The concept of software 

architecture. 

30 3  7  20 

Topic 2. Patterns of software design. 32 8  4  20 

Topic 3. Testing and debugging of 

software systems. 

28 4  4  20 

Together according to content module 1 90 15  15  60 

Only hours 90 15  15  60 

 

5.3. Topics of seminar or practical or laboratory classes 

No s/p Topic name Number hours 

1 Analysis of the software architecture template 3 

2 MVC application development 4 

3 Software design templates (patterns). 4 

4 Software testing 4 

 Together 15 

 

5.4. Subjects of individual tasks 

This course does not include individual tasks.* 
* INDZ - may be recommended in individual cases for students who have successfully mastered the basic 

educational material, for the purpose of in-depth study or improvement of the materials of a certain content module, or in 

general for the academic discipline by the decision of the department or teacher. 



5.5. Independent work 

 

No 

s/p 

Topic name Number 

hours 

1 CMF and CMS 10 

2 Development of HMVC, MVVM, NA, MVP, PAC models of 

programs 

10 

3 Antipatterns 10 

4 Generating patterns 10 

5 Classification and testing 20 

 Together 60 

 

6. Forms and methods of education 

 

Forms of education- these are problem and review lectures, laboratory classes, classes 

with the use of computer and telecommunication equipment, interactive classes with the 

teaching of one student by others, integrated classes, problem classes, video lectures, video 

classes and video conferences using Google Meet, Zoom, Cisco Webex, classes with using 

the Moodle e-learning system. 

Methods:problem presentation of the material, partially research and research 

laboratory practices, presentations, case studies, consultations and discussions, work in the 

online classroom: electronic lectures, laboratory work, remote consultations, etc., aimed at 

activating and stimulating the educational and cognitive activities of students . 

Approaches to learning: student-centered, problem-oriented, activity-oriented, 

communicative, professional-oriented, interdisciplinary approaches are used. 

Implementation of the educational processis carried out during lectures, laboratory 

classes, independent out-of-class work using modern educational information technologies, 

consultations with teachers. 

The following training methods are used to develop skills and abilities: 

– verbal/verbal (lecture, explanation, story, conversation, instruction); 

– visual (observation, illustration, demonstration); 

– practical (conducting an experiment, practices); 

– explanatory-illustrative or information-receptive, which involves the presentation of 

ready-made information by the teacher and its assimilation by students; 

– reproductive (performance of laboratory tasks according to the sample); 

– method of problem presentation of the material in lectures. 

 

Hardware and software/hardware. 

Computers in computer classes No. 307, No. 311, No. 312, No. 313 8k. ChNU - 

Department of KSM. 

Software: there are no special software requirements. Laboratory work can be 

performed on any operating system and in any software development environment. 

. 

 



7. Control and evaluation system 

7.1. Distribution of the maximum possible number of points that students receive 

for performing all types of educational activities 

Content module 1.  

T1. The concept of software architecture (performance of laboratory works #1-2 – 20 

points) 

T2. Software design templates (performance of laboratory work #3 – 15 points) 

T3.Software application testing(performance of laboratory 

works #4 – 15 points) 

M. Modular control work - 10 points 

 

Rating scale: national and ECTS 

The sum of 

points for all 

types of 

educational 

activities 

ECTS 

assessment 

Evaluation on a national scale 

for an exam, course project 

(work), practice 
for credit 

90 - 100 AND perfectly 

counted 

80-89 IN 
fine 

70-79 WITH 

60-69 D 
satisfactorily 

50-59 IS 

35-49 FX 
unsatisfactory with the 

possibility of reassembly 

not counted 

with the possibility of 

reassembly 

0 - 34 F 

unsatisfactory with 

mandatory repeated study 

of the discipline 

not counted 

with mandatory 

repeated study of the 

discipline 

 

8. Evaluation tools 

 

The means of evaluating the student's learning outcomes are: tasks for performing 

laboratory works, as well as modular control works. 

 

Forms of current and final control 

 

The forms of current control of the level of knowledge are the student's oral and written 

answer when defending the completed laboratory work, as well as a written answer when writing 

modular control papers. 

Forms of the final control of the level of knowledge are the student's oral and written answer 

when passing the test. 

 



9. Politics of discipline. 

It is determined by the system of requirements of the teacher regarding the level of 

knowledge and assimilation of the material by the student when studying the discipline, and 

is based on the principles of academic integrity, taking into account the norms of the 

legislation of Ukraine on academic integrity and the Statute, regulations of the University, 

and other regulatory documents that regulate the organization of the educational process when 

studying the discipline.  

The requirements relate to incentives and the awarding of additional points for active 

participation in discussions regarding the analysis and discussion of thematic material in 

lectures and laboratory classes, thorough preparation for classes, absence of absences without 

valid reasons, detection of in-depth knowledge during the defense of laboratory workshop 

reports and modular control. 
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