Syllabus of Academic Discipline

	№
	Field name
	Detailed content, comments



	1
	2
	3

	1.
	Name of the faculty
	Computer Engineering & Management

	2.
	The level of higher education 
	Bachelor's

	3.
	Code and title of specialty
	F7 Computer Engineering

	4.
	The type and title of the educational program
	Computer Engineering

	5.
	Code and title of the discipline
	Parallel and distributed calculations

	6.
	Number of ECTS credits
	4

	7.
	The structure of the course (distribution by type and hours of training)
	28 h. – 14 lectures, 20 h. – 5 laboratory works, 10 h. – 5 consultations, 62 h. - independent work, semester control: exam

	8.
	Schedule (terms) of study of the subject 
	Fourth course, eighth semester

	9.
	Prerequisites for learning the discipline 
	The subjects of: programming, system programming, discrete mathematics, algorithms and calculation methods, computer architecture.  

	10.
	Abstract (content) of the discipline
	Elective academic discipline of professional and practical training, contains content modules:
1. Fundamentals of parallel programming. OpenMP standard (C++) / Parallelization of cycles. Cycle planning and its decomposition. Race condition. Management of common and local data. Effective use of Reduction.
2. Modeling of parallel algorithms
3. Development of distributed applications. Programming using PLINQ, TPL in .NET Framework. (C#) / Task and data parallelism library (TPL). Synchronization of threads. Task parallelism. Creation and launch of a parallel task. Task schedulers. Data parallelism.
4. Parallel programming using Java. Tasks in the Java Fork/Join Framework. Computational graphs, work, range. Multiprocessor scheduling, parallel acceleration.
5 Parallel programming in Python. Working with threads. Process pool.
6. Distributed computing. MapReduce model. Distributed file system. Hadoop.

Lab topics: OpenMP: OMP parallel area directives. Modeling parallel algorithms. TPL programming library. Parallel programming using Java. Parallel programming using Python

	11.
	Competencies, knowledge, skills, understanding that a higher education acquirer has in the learning process 
	Ability to use modern methods and programming languages ​​for developing algorithmic and software (PC-2). Ability to create system and application software for computer systems and networks (PC-3). Ability to use design automation tools and systems for developing components of computer systems and networks, Internet applications, cyber-physical systems, etc. (PC-5). Ability to use and implement new technologies, including technologies of smart, mobile, green and secure computing, to participate in the modernization and reconstruction of computer systems and networks, various embedded and distributed applications, in particular in order to increase their efficiency (PC-7). Ability to design systems and their components taking into account all aspects of their life cycle and the task at hand, including creation, configuration, operation, maintenance and disposal (PC-14). Ability to argue the choice of methods for solving specialized problems, critically evaluate the results obtained, justify and defend the decisions made (PC-15).

	12.
	Learning outcomes of a Higher Education applicant
	Know and understand the scientific and mathematical principles underlying the functioning of computer tools, systems and networks. Know the latest technologies in the field of computer engineering. Be able to apply knowledge to identify, formulate and solve technical problems of the specialty, using methods that are most suitable for achieving the set goals. Be able to think systematically and apply creative abilities to form fundamentally new ideas. Be able to apply knowledge of technical characteristics, design features, purpose and rules of operation of software and hardware of computer systems and networks to solve technical problems of the specialty. Be able to develop software for embedded and distributed applications, mobile and hybrid systems, calculate, operate, typical for the specialty equipment

	13.
	Assessment system in accordance with each task for taking tests/exams
	1. Work out and protect laboratory work.
2. Perform 4 tests.
3. Perform an individual task.
4. Get at least 60 points per semester.
5. Test.
The semester grade Osem is calculated as the sum of grades for various classes and control activities. Each laboratory work is assessed at 8÷12 points, each test is assessed at 3÷7 points and individual task is assessed at 8÷12 points. The maximum rating score during the semester is 100 points.
Semester score Osem = (60-100) points.

	14.
	The quality of the educational process 
	Adherence to the principles of academic integrity (http://lib.nure.ua/plagiat). Update of the discipline's work program  – 2025

	15.
	Methodological support 
	Complex of educational and methodological support for the academic discipline "Parallel and Distributed Computing" for students of specialty F7 "Computer Engineering" according to the educational program "Computer Engineering", field of knowledge F "Information Technologies" [Electronic resource] / Developed by: N.G. Aksak - Kharkiv: KhNURE, 2025.    http://catalogue.nure.ua/knmz.

	16.
	The developer of the Syllabus
	N.G. Axak, doctor of technical Sciences, Professor of the Department of Computer Intellectual Technologies and Systems




