
1. Concepts of software development 

This course has a goal to introduce students to the paradigm of structured programming, to make 

students understand the concept of algorithms and be able to develop algorithms to encode, test and 

compile programs. Students will be introduced to , data types and operations, algorithms, control 

structures, functions, recursion, complex data structures - fields, arrays, pointers, Files.  

2. Fundamentals of software engineering 

In this course students will gain solid knowledge of the basics of information communication 

technology, their creation, current status and future and the functioning of computers and the basics of 

Web. This course was also focused on  image processing, video and animations, key areas of 

information and communication technologies and their impact. It also explains the manipulation of 

text, tables, graphs, images, audio and video. 

3. Discrete Mathematics 1 

In this course we acquainted that the basic elements of discrete mathematics is the basis of 

information technology. In this context, we learned to apply formal methods of symbolic 

propositional and predicate logic and how to use formal methods of symbolic logic modeling of real-

life situations, including those in the field of computer science. The course Illustrates the basic 

terminology of sets, relations and functions, basic operations and their application. It also introduces 

and applys the basic methods of proof and mathematical methods .We became familiar with the basic 

properties of integers and their application. 

4. Professional Skills 

The aim of the course is for students to gain the skills necessary for academic and technical writing 

and presentation, taking into account the ethics and critical thinking. After completion of the course 

the student is expected capable of generating quality academic text (paragraph, essay, CV, formal 

letter) in English and Macedonian language. Also we learned how to distinguish different technical 

texts (specification, elaborate report, technical documentation) and identify their parts. Also we 

became able to hold a 15-minute effective presentation on a given topic on English and answer 

questions related to the presentation. 

5. Calculus 1 

The subject is necessary to introduce the notions of functions ,their properties , operations and 

families. We learned  parametric equations, limits and their calculation. This course showed 

derivatives and continuity of trigonometric functions and different techniques of differentiation. We 

learned about derivative of trigonometric functions and implicit differentiation. This course 

introduced inverse functions, exponential and logarithmic functions, Inverse trigonometric functions, 

Lopital’s rule, convexity and concavity features, local and global extremes, examination of properties 

and sketching the graph of a function. and Rolle's theorem and the intermediate value theorem. 

 

6. Advanced software development 

The course aims to introduce the student with the basic concepts of object-oriented programming. It 

contains concepts of objects and classes, inheritance and polymorphism. We were introduced with the 



hierarchy of classes and saw a comparison of the implementations of object-oriented concepts in 

different programming languages. After completion this course we understood the principles of 

object-oriented programming and were capable of developing programs that support these principles. 

7. Computer Architecture and Organization 

In this course we learned how to understand the main computer architectures, evaluation of 

performance of individual components and computer system as a whole. We were introduced to 

computer systems, their architectures and computational structures. The course showed machine 

representation of numbers, Arithmetic algorithms, organization of arithmetic-logic device, processing 

instructions and operations and techniques of flow design . We learned about virtual machines, virtual 

memory, how to use main memory, the typical memory organizations and the types of networks. We 

also got to know something about real I / O schemes and external storage devices.  

8. Discrete Mathematics 2 

We became familiar with basic Boolean algebra and their role and application in information 

technologies. We mastered the basic techniques of counting and how to apply them to solve practical 

problems. We learned to solve various recurrent equations and got to know matrixes and their 

application. We also learned the basic terminology of theory of graphs and how to apply it in 

modeling and solving practical problems in the field of computer science. 

9. Calculus 2 

The subject introduces concepts of integral functions with one variable, more variables, partial 

derivatives. We learned about integration: Indefinite integral, integration by substitution, definite 

integral, fundamental theorem. We got to know about techniques of integration: integration by parts, 

trigonometric integrals, trigonometric substitution and integration of rational functions. We learned to 

how to calculate integrals of area, volume, length of a curve, area of a rotary surface and learned 

about sequences and series.  

10. Web design 

After completing the course we got basic knowledge of developing Web pages and creating design, 

using HTML and cascading styles. We learned a basic understanding of the importance of good 

design Web pages, learned practical knowledge about technologies for web design and learned to be 

able to apply the knowledge in primary designing web sites. We were introduced how to 

communicate with the terminology specific to this area and critically evaluate examples of websites. 

11. Algorithms and Data Structures 

This course gives an introduction to basic data structures and algorithms that are still necessary to 

work with databases, data and other applications. We are now able to use and develop structures and 

algorithms, linear lists, trees, graphs and indexes and search. The course showed how to be able to 

implement the different archetypes of algorithms used in the practical implementation of many 

software solutions. 

12. Data and Computer Communications 

The course gives an introduction to basic concepts of computer networks and advanced knowledge 

about the network architecture, network protocols and network design. It shows the main components 



and applications of TCP / IP protocols. The course includes basic models of communication, data 

communications and networks, protocols and their basic architecture,  idea of standards, data transfer, 

separation of networks LAN, MAN, WAN.  

13. Probability and statistics 

The objective of this course was to introduce us to the concepts of probability and statistics analysis 

with a discussion for its application in the computer sciences. We learned about probability theories, 

probability of random events, conditional probability, independence of random events, discrete 

distributions, multidimensional distributions, marginal and conditional distributions, the families of 

discrete probability distributions, families of discrete continuous distributions, normal approximation 

of binomial distribution, generating and moment-generating functions, functions from random 

variables, big numbers theory, central limit theorem, elements of statistics, population, sample, 

parameters and statistics. Basic data processing and descriptive statistics, mathematical model of 

random sample, distributions of sample statistics. Assessment of parameters of probability 

distributions, method of moments, method of maximum likelihood, trust intervals, testing hypothesis, 

testing population parameters, linear regression, method of least squares, and the programming 

package R. 

14. Advanced Programming 

The main goal of this course was to introduce us students to the paradigm of generic programming 

and to introduce the abstract data types, creating template classes and functions. To develop skills for 

using collections of data (vectors, lines, lists, sets and dictionaries). It gave us guidelines to be able to 

apply the concepts of object templates of oriented software development in modeling of a problem 

specified in a robust object-oriented program. We learned techniques for developing software in an 

integrated development environment. 

15. Interactive applications 

This course provided introduction to the basic elements of the development of user interfaces and 

understanding the basic type user interaction. After completion of the course we became able to 

demonstrate knowledge of basic types of user interaction and principles of their design and be able to 

independently develop interactive applications using the programming tools following the principles 

learned. 

16. Operating Systems 

We were introduced to the basic building blocks of modern operating systems through their 

implementation in Windows and UNIX-like systems. The course showed an overview of operating 

systems, their role, history, functionality, principles and organization. We learned how to process and 

manage processes and threads and also we learned about allocation of resources, principles of 

distribution, management and resolution of events. This course discussed the memory management,  

memory access, buffering strategies , file system and basic elements of security and protection. 

17. Artificial Intelligence 

In this course we gained the ability to determine which problems are resolved by application of the 

intelligent systems , the ability to determine the most appropriate way to present the corresponding 

problem and the ability to solve a problem optimally. We learned what are intelligent systems and 

intelligent agents. We did an uninformed search, informed search, contradictory search, Advanced 



search and learned about logical agents. We learned about  predicates , presentation of knowledge , 

reasoning in conditions of uncertainty ,  machine learning , genetic Algorithms and communication 

between agents. 

18. Software engineering 

The course introduced us with a methodology for design and implementation of software systems 

through requirements analysis, development and analysis of the design, implementation, integration 

and testing of software. We also did an analysis of the problem of development of software, by 

designing the modular structure of the solution which solves a problem. We did an implementation of 

effective and functional modules and learned about integration , testing, planning and management of 

software projects. 

19. Visual programming 

With the completion of this course we became familiar with techniques for developing software for 

advanced integrated development environment using modern object-oriented programming language 

and we learned how to design rich , graphical user interfaces and detect and eliminate errors in it . We 

gained knowledge so we could be able to develop event driven applications. We learned the 

development of graphical user interfaces, advanced forms for data entry, user-defined controls and 

creating installation packages. 

20. Databases 

This course introduced us to the concepts of working with relational databases, modelling and 

implementing databases and working with query languages, modelling databases using semantic and 

relational modelling and the process of normalization, applying the SQL standard for creating, 

manipulating and maintaining relational databases and creating applications that communicate with a 

database.  

21. Team Work 

This subject gave us an opportunity to work on a big project under the mentorship of a professor. The 

accent was on team work while developing complex software. 

 

22. Implementation of open source systems 

The focus was on gaining knowledge and developing skills needed for productive engagement in big 

software teams using open source technologies. This subject introduced us to open source 

programming languages and developing web applications on open source platforms. We learned about 

the history and the concepts of open source systems, open source licenses, the difference between 

open source, proprietary source and free systems. We gained practical knowledge by developing open 

source applications with PHP and its framework Zend Framework, while following best practices for 

coding and documenting. At the end of the course we developed a project under the mentorship of the 

professor, and during the time we worked on this project we gained insight in working in a dynamic 

environment. 

23. Internet Programming 

The goal of this subject was grasping the basic concepts of programming clients on the Internet, and 

working with the programming languages and technologies that are used for writing code that is 



executed on the client side. We learned to developed interactive web sites using both compiled and 

script languages and how to overcome the differences between the web browsers by developing 

multiplatform compatible scripts. 

24. Information Systems Management 

In this course, the goal was gaining knowledge in applying models and techniques for managing of 

information systems, learning about the goals of business and e-business systems and establishing a 

digital organization. It was focused on the approaches of implementation of massive information 

systems and determining the key paradigms of a company.  We learned about the current state of the 

digital era, how to apply information systems in decision making and how to apply security measures 

in information systems. 

25. Mobile platforms and programming 

The goal of this course was to understand the concepts of mobile operating systems and programming 

native mobile applications. We learned about the key differences between native and web mobile 

applications. The focus was put on the basic concepts of developing mobile applications, their 

characteristics (like multimodal interaction, multiple communication canals and infrastructure 

limitations) and designing interactive user interface.  We learned to consider the characteristics of the 

typical mobile user while developing applications on different platforms using several technologies. 

26. Computer systems security 

This subject was focused on the mechanisms for implementing security in computer systems, and the 

steps of raising the level of security when faced with unauthorized access. We learned about the need 

of security in computer systems, the basic concepts of cryptography with public and private key and 

penetrating encrypted systems. Also, we studied about basic security mechanisms in operating 

systems and their weaknesses, the safety of internet protocols and web security, as well as securing 

communication programs and databases. 

27. Ethics for ICT 

The goal of this course was to make us capable of seeing the key cultural, legal and ethical aspects of 

the ICT, the influence of ICT and the value and professional responsibilities of an ICT professional. 

We learned to perceive and discuss the potential risks of ICT, like the consequences of its 

development to the development of the human race, as well as gained knowledge and information 

about the national and international laws for preventing and protection against computer crimes.  

28. Internet technologies 

In this course we learned the mechanisms of the HTTP protocol, the platforms for developing web 

applications, and creating and using web services. It was mainly focused on the platforms and 

development environments for developing server side web applications, managing state in web 

applications, accessing data using web applications. We also learned about the concepts of web 

services, creating web services like SOAP and REST and using publicly available web services. 

29. Advanced databases 

The goal of this course was to introduce us to the concepts of distributed databases. We studied the 

advanced concepts of the relational databases necessary for creating, managing and maintaining  

databases, but the focus was on the distributed databases, database clusters, replication problems and 



indexing, partitioning and data clustering. In this subject we were also introduced to object oriented 

databases and object-relational mapping. 

30. Unstructured databases and XML 

This course was focused on unstructured and semi-structured data types, their organization and 

storage, as well as the techniques for manipulation and processing with this kind of data. We learned 

about the structure of XML documents, data schemas (DTD and XML schema), manipulating XML 

documents and using XPath and XQuery to navigate to navigate through them. In the second half of 

the semester we learned about NoSQL databases, the structure and organization of data in them, and 

most common NoSQL databases. At the end of the course we analyzed the difference between 

structured and unstructured data and gained practical experience by working on a project with graph 

based NoSQL databases. 

31. Web based systems 

The main goal of this course was developing advanced Web 2.0 applications, and developing Web 3.0 

application (Semantic Web applications), focusing more on the latter, while using and creating open 

and linked data. We learned about the protocols and standards on the Semantic Web, such as RDF, 

RDFS and OWL. We learned to develop ontologies and develop applications using semantic 

technologies. We also grasped the concept of Linked data and open data.  

32. Web programming 

In this course we worked on developing advanced server side web applications with the MVC pattern. 

We learned web programming in the cloud, how to use the cloud as a platform for web application 

development, storing data in the cloud and creating and using cloud services. 

33. Distributed systems 

The goal of this course was to provide an introduction to the modern architecture of distributed 

systems and the models of interprocess communication in distributed computer systems. We learned 

about the internet protocols for communication, standard solutions for distributed computing systems, 

the basics of client-server programming, middleware platforms, multi-agent systems in a distributed 

environment, web technology and services in the distributed computing systems (architecture and 

implementation).  At the end of the course we demonstrated our skills of projecting and developing 

client-server based solutions while using modern architectures for developing distributed computing 

systems. 

34. Advanced web design 

In this course, we learned to develop advanced web sites with modern design. We were expected to 

understand the importance of good graphic and interactive design of web sites and demonstrate 

practical knowledge for graphic technologies for web design and to apply that knowledge when 

designing web sites. We learned to evaluate a web site from both designer aspect and functional 

aspect. 

35. Service oriented architectures 

The objective of the course is to introduce us to the third and fourth generation of Internet systems, to 

show us the tools for creating software as a service and to help us face the challenges when creating a 

cloud computing solution. It is focused on the service oriented architecture and web services, the 

business oriented languages, like BPEL, BPMN, the communication protocols (SOAP, REST), 



languages for web service description (WSDL) and  web service register. It introduces us to the 

concepts and demands for developing software as a service, describes us the technologies for 

developing scalable solution, using virtual machines, deploying an application on the cloud, forming a 

private cloud and using open source solutions.   

36. ICT project management 

In this course, we are expected to learn to apply techniques and methods for managing ICT projects, 

to determine software and system demands, to know the metrics for tracking projects and evaluation, 

to apply techniques for managing the needs of different project groups, to apply techniques for cost 

analysis, creating reports and using practical software tools for managing a project lifecycle.  

37. Research Methodology in ICT 

In this subject we learned about the basic paradigms of the research work, its challenges      in the 21st 

century, the definition of research subject, the basic steps in a research process, the influence of 

technology in research. We discussed about research in ICT, the challenges and paradigms, and how 

to write a scientific research paper while properly using literature (plagiarism vs. quoting). At the end 

of the course I wrote a research paper on the subject “Tweet sentiment analysis for brands” and I 

won the first place on the student conference that was held on the faculty. 

 

 

 

 


