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1. DESCRIPTION OF THE EDUCATIONAL PROGRAM
in the specialty 113 “Applied Mathematics”
	1 – General information
	
	
	
	

	Full title of higher educational institution and institution/faculty
	National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Institute of Physics and Technology


	The degree of higher education and the title of the qualification 
	Degree of higher education - Bachelor
Qualification - Bachelor of Applied Mathematics


	Level in the national qualifications framework
	The level of the national qualifications framework of Ukraine - 7 level, FQ-EHEA -  first cycle, EQF-LLL - 6 level

	The official title of the educational program
	Mathematical methods of modeling, pattern recognition and computer vision


	Type of diploma and scope of the educational program
	Bachelor's degree, unitary, 240 credits, the term of study - 3 years 10 months

	Availability of accreditation
	Ministry of Education and Science of Ukraine Certificate of accreditation series № 1192544 (070848), 25.09.2017  
Accreditation period until 01.07.2023.

	Prerequisites
	Full secondary education

	Teaching language(s)
	Ukrainian / English 

	The duration of the educational program
	Until the next accreditation

	Internet address of the permanent placement of the educational program
	https://osvita.kpi.ua/node/103


	2 – The purpose of the educational program

	Purpose of the EP: Training of a specialist capable of solving a wide range of mathematical problems in the field of modern applications of computer technology; use and implement mathematical methods and the latest technologies in the field of decision support, pattern recognition and computer vision; providing basic training and life-long learning skills; harmony, multidimensionality of education; integration of scientific-innovative and practical activity and educational process; focus on international requirements in the field (ACM Curriculum Committee); focus on labor market requirements and dual education.


	3 – Characteristics of the educational program

	Subject area (field of knowledge, specialty)
	Objects of study and activities: mathematical methods, models, algorithms and software designed for research, analysis, design of processes and systems in various specific subject areas.

Objectives of training: training of specialists capable of: - formulating, solving and generalizing practical problems using fundamental and special applied methods of mathematical and computer sciences; - solve problems of mathematical modeling of processes and phenomena in conditions of uncertainty and incomplete information about the functioning of the system of objects; - build, research and apply mathematical models based on data and knowledge, create and operate software.

Theoretical content of the subject area: Mathematical methods used in science, engineering, business and industry, as well as algorithms and software for their implementation.

Methods, techniques and technologies: - applied mathematical methods and algorithms; - methods of solving engineering, scientific, socio-economic problems with the help of specialized software; - information technologies for computer modeling and computational experiment, data mining.

Tools and equipment: - computer, computer and social networks, specialized software

	Orientation of the educational program
	Educational and professional

	The main focus of the educational program and specialization
	The basic focus of EP is mathematical modeling and optimization of systems and processes, computer solution of a wide range of applied problems, including in the areas of decision support, pattern recognition and computer vision

Keywords: mathematical methods, algorithms, mathematical modeling, optimization, pattern recognition, machine learning, data analysis, big data, computer vision

	Peculiarities of the program
	The presence in the program of a significant part of the fundamental knowledge of the physical profile, because it is in physics that the culture of mathematical modeling as such is created and developed. In addition, a proper understanding of the relevant physical processes is an indispensable basis for modern methods of pattern recognition and computer vision.

	4 – Eligibility of graduates for employment and  further training

	Eligibility for employment
	According to the State Classification of Occupations DK 003: 2010 graduates can work in positions corresponding to the classification groups:

3121 Information Technology Specialist

3439 Specialist (Applied Mathematics)

EP graduates can work as IT specialists, systems analysts, data analysts, software developers, application programmers, consultants in the application of mathematics and statistics to solve a wide range of applications, database administrators.

	Further training
	Continuation of education at the second (educational-professional, educational-scientific) level of higher education

	5 – Teaching and assessment
	
	
	
	

	Teaching and studying
	The program provides student-centered learning. Teaching takes the following forms: lectures, practical and seminar classes, computer workshops and laboratory work; course projects and works; technology of blended learning in some educational components, practices; diploma thesis (bachelor's thesis)

	Assessment
	Assessment of students' knowledge is carried out in accordance with the Regulations on the rating system for assessing the learning outcomes of students of the Igor Sikorsky Kyiv Polytechnic Institute KPI for all types of classroom and extracurricular work (incoming, current, boundary, final control); oral and written exams, tests

	6 - Program competencies
	
	
	
	

	Integral competency
	Ability to solve complex specialized problems and practical problems of applied mathematics in professional activities or in the learning process, which involves the use of mathematical theories and methods and is characterized by complexity and uncertainty of conditions.

	General competency (GC)

	GC 1
	Ability to learn and master modern knowledge.

	GC 2
	Ability to apply knowledge in practical situations.

	GC 3
	Ability to generate new ideas (creativity).

	GC 4
	The ability to be critical and self-critical.

	GC 5
	Ability to conduct research at the appropriate level.

	GC 6
	Ability to abstract thinking, analysis and synthesis.

	GC 7
	Ability to search, process and analyze information from various sources.

	GC 8
	Knowledge and understanding of the subject area and understanding of professional activity.

	GC 9
	Ability to communicate with representatives of other professional groups of different levels (with experts from other fields of knowledge / types of economic activity).

	GC 10
	Skills in the use of information and communication technologies.

	GC 11
	Ability to work in an international context.

	GC 12
	Definiteness and perseverance in terms of tasks and responsibilities.

	GC 13
	Interpersonal skills.

	GC 14
	The ability to exercise their rights and responsibilities as a member of society, to realize the values of civil (free democratic) society and the need for its sustainable development, the rule of law, human and civil rights and freedoms in Ukraine.

	GC  15
	Ability to preserve and multiply moral, cultural, scientific values and achievements of society based on understanding the history and patterns of development of the subject area, its place in the general system of knowledge about nature and society and in the development of society, techniques and technologies. active recreation and a healthy lifestyle.

	

	Professional competencies (PC)

	PC 1
	Ability to use and adapt mathematical theories, methods and techniques to prove mathematical statements and theorems.

	PC 2
	Ability to perform tasks formulated in mathematical form.

	PC 3
	Ability to select and apply mathematical methods for solving applied problems, modeling, analysis, design, management, forecasting, decision making.

	PC 4
	Ability to develop algorithms and data structures, software and software documentation.

	PC 5
	Ability to design databases, information systems and resources.

	PC 6
	Ability to solve professional problems with the help of computer technology, computer networks and the Internet, in the environment of modern operating systems, using standard office applications.

	PC 7
	Ability to operate and maintain software for automated and information systems for various purposes.

	PC 8
	Ability to use modern programming technologies and software testing.

	PC 9
	Ability to conduct mathematical and computer modeling, data analysis and processing, computational experiment, solving formalized problems using specialized software.

	PC 10
	Ability to create established reporting documents, use of legal documents.

	PC 11
	Ability to organize the work of the team of performers, making appropriate and economically sound organizational and managerial decisions, ensuring safe working conditions.

	PC 12
	Ability to search, systematic study and analysis of scientific and technical information, domestic and foreign experience related to the application of mathematical methods for the study of various processes, phenomena and systems.

	PC 13
	Ability to understand the statement of the problem, formulated in the language of a particular subject area, to search and collect the necessary source data.

	PC 14
	Ability to formulate a mathematical formulation of the problem, based on the formulation in the language of the subject area, and choose the method of its solution, which provides the required accuracy and reliability of the result.

	PC 15
	Ability to participate in the preparation of scientific reports on research work and in the implementation of the results of research and development.

	PC 16
	Ability for effective professional written and oral communication in Ukrainian and one of the official languages of the EU.

	PC 17
	Ability to apply image recognition and computer vision techniques to applied problems.

	PC 18
	Ability to assess the correctness of the application of mathematical models and methods to problem situations.

	PC 19
	Ability to apply methods to support decision making in applied problems.

	7-Program outcomes of studing

	POS 1
	To demonstrate knowledge and understanding of basic concepts, principles, theories of applied mathematics and use them in practice.

	POS 2
	To possess the basic principles and methods of mathematical, complex and functional analysis, linear algebra and number theory, analytical geometry, theory of differential equations, including partial differential equations, probability theory, mathematical statistics of random processes, numerical methods.

	POS 3
	To formalize the tasks formulated in the language of a particular subject area; to formulate their mathematical statement and choose a rational solution method; to solve the obtained problems by analytical and numerical methods, to evaluate the accuracy and reliability of the obtained results.

	POS 4
	To perform mathematical description, analysis and synthesis of discrete objects and systems, using the concepts and methods of discrete mathematics and theory of algorithms.

	POS 5
	Be able to develop and use in practice algorithms related to the approximation of functional dependencies, numerical differentiation and integration, solving systems of algebraic, differential and integral equations, solving boundary value problems, finding optimal solutions.

	POS 6
	To possess the basic methods of developing discrete and continuous mathematical models of objects and processes, analytical study of these models for the existence and uniqueness of their solution.

	POS 7
	Be able to conduct practical research and find solutions to incorrect problems.

	POS 8
	To combine mathematical and computer modeling techniques with informal expert analysis procedures to find optimal solutions.

	POS 9
	To build algorithms that are efficient in terms of calculation accuracy, stability, time and cost of system resources for numerical study of athematic models and solving practical problems.

	POS 10
	To possess methodics for choosing rational methods and algorithms for solving mathematical problems of optimization, operations research, optimal control and decision making, data analysis.

	POS 11
	Be able to apply modern technologies of programming and software development, software implementation of numerical and symbolic algorithms.

	POS 12
	To solve individual engineering problems and / or problems that arise in at least one subject area: sociology, economics, ecology and medicine.

	POS 13
	To apply specialized software products and software systems for computer mathematics in practice.

	POS 14
	To demonstrate the ability to self-study and continue professional development.

	POS 15
	Be able to organize their own activities and get results in a limited time.

	POS 16
	To demonstrate a skills of interaction with other people, ability to work in a team.

	POS 17
	Be able to gather, process, analyze, systematize scientific and technical information, while avoiding academic dishonesty.

	POS 18
	To communicate effectively on information, ideas, problems and solutions with professionals and society at large.

	POS 19
	To gather and interpret relevant data and analyze complexities within their specialization for making the judgments that reflect relevant social and ethical issues.

	POS 20
	To demonstrate professional communication skills, including oral and written communication in Ukrainian and at least one of the official EU languages.

	POS 21
	Be able to apply in practice the methods and algorithms of data analysis, pattern recognition and computer vision.

	8 – Resource provision of the program’s implementation

	Staffing 
	In accordance with the staff requirements for ensuring the educational activities’ implementation at the relevant level of HE, approved by Decree of the Cabinet of Ministers of Ukraine No. 1187 dated December 30, 2015, (prevailing) updated by Decree No. 347, May 10, 2018.

	Material-and-technical supplying
	In accordance with the technological requirements for material-and-technical supplying of educational activities’ implementation at the relevant level of HE, approved by Decree of the Cabinet of Ministers of Ukraine No. 1187 dated December 30, 2015, (prevailing) updated by Decree No. 347, May 10, 2018, 3 computer classes, Cybersecurity ground.
Material and technical base of Samsung R&D Institute Ukraine

	Informational and methodological supplying
	In accordance with the technological requirements for informational and methodological supplying of educational activities’ implementation at the relevant level of HE, (annex 5 to the License Terms) approved by Decree of the Cabinet of Ministers of Ukraine No. 1187 dated December 30, 2015, (prevailing) updated by Decree No. 347, May 10, 2018.
Resources of the Igor Sikorsky KPI Scientific and Technical Library, the Library of the Institute of Physics and Technology

	9 – Academic Mobility
	
	
	
	

	National credit mobility
	Participation of students in academic mobility programs, the possibility of concluding agreements on academic mobility.

	International Credit Mobility
	Possibility of concluding agreements on international academic mobility, on long-term international projects.

	Training of foreign applicants acquiring higher education
	For foreign citizens, education is provided in Ukrainian or English.



2. List of components of the educational and professional program
	E/D code
	Components of the educational program (disciplines, course projects (works), practices, qualification work)
	Number of credits


	Final assessment form


	1
	2
	3
	4

	1. Compulsory Educational Components

	1.1. General Training Cycle

	GC 1
	Ukrainian for Specific Purposes
	2
	credit

	GC 2
	History of Science and Technology
	2
	credit

	GC 3
	Healthy Lifestyle Basics 
	3
	credit

	GC 4
	Foreign Language
	6
	credit

	GC 5
	Fundamentals of Economics 
	2
	credit

	GC 6
	Life Safety and Civil Defence
	2
	credit

	GC 7
	Mathematical Analysis
	14,5
	exam,

credit

	GC 8
	Differential Equations
	6,5
	exam

	GC 9
	Theory of Functions of a Complex Variable
	4,5
	credit

	GC 10
	Functional Analysis
	3
	credit

	GC 11
	Algebra and Geometry
	9
	exam

	GC 12
	Discrete Mathematics 

	10,5
	exam,

credit

	GC 13
	Mathematical Logic and Theory of Algorithms
	3,5
	credit

	GC 14
	Probability Theory
	4,5
	exam

	GC 15
	Mathematical Statistics
	4
	exam

	GC 16
	Data Analysis
	2,5
	credit

	GC 17
	Models of Classical Physics
	5,5
	exam

	GC 18
	Mathematical Modeling
	4,5
	exam

	GC 19
	Optimization Methods
	3
	credit

	GC 20
	Control Theory
	3,5
	exam

	GC 21
	Programming
	7,5
	credit

	GC 22
	Computer Systems and Software
	3
	credit

	GC 23
	Algorithms and Data Structures
	3,5
	credit

	GC 24
	Databases and Information Systems
	3
	credit

	GC 25
	Foreign Language for Professional Purposes 
	6
	exam,

credit

	GC 26
	Philosophical Foundations of Scientific Cognition 
	2
	credit

	GC 27
	Information Security 
	2
	credit

	1.2. Vocational Training Cycle 

	PC 1
	Special Topics in Programming
	3,5
	exam

	PC 2
	Coursework in Special Topics in Programming
	1
	credit

	PC 3
	Mathematical Methods of Classical Mechanics
	7,5
	exam.
credit

	PC 4
	Optical Systems
	4,5
	exam

	PC 5
	Models of Modern Physics
	5,5
	exam

	PC 6
	Models of Spatially Distributed Systems
	4,5
	exam

	PC 7
	Computational Methods 
	4,5
	exam

	PC 8
	Decision Making Methods
	5
	exam

	PC 9
	Mathematical Methods of Pattern Recognition and Computer Vision
	4
	exam

	PC 10
	Systems Analysis 
	3
	credit

	PC 11
	Modelling of Natural, Economic, and Social Processes
	2
	credit

	PC 12
	Pre-diploma Practice
	6
	credit

	PC 13
	Diploma Project
	6
	graduation

	2. Optional Educational Components

	2.1. General Training Cycle (Оptional subjetcs from University catalogue) 

	GO 1
	Educational Component I of University-Wide Сatalog
	2
	credit

	GO 2
	Educational Component II of University-Wide Сatalog
	2
	credit

	2.2. Vocational Training Cycle (Оptional subjetcs from Faculty catalogue) 

	PO 1
	Educational Component I of Faculty Catalog
	4
	credit

	PO 2
	Educational Component II of Faculty Catalog
	4
	credit

	PO 3
	Educational Component III of Faculty Catalog
	4
	credit

	PO 4
	Educational Component IV of Faculty Catalog
	4
	credit

	PO 5
	Educational Component V of Faculty Catalog
	4
	credit

	PO 6
	Educational Component VI of Faculty Catalog
	4
	credit

	PO 7
	Educational Component VII of Faculty Catalog
	4
	credit

	PO 8
	Educational Component VIII of Faculty Catalog
	4
	credit

	PO 9
	Educational Component IX of Faculty Catalog
	4
	credit

	PO 10
	Educational Component X of Faculty Catalog
	4
	credit

	PO 11
	Educational Component XI of Faculty Catalog
	4
	credit

	PO 12
	Educational Component XII of Faculty Catalog
	4
	credit

	PO 13
	Educational Component XIII of Faculty Catalog
	4
	credit

	PO 14
	Educational Component XIV of Faculty Catalog
	4
	credit

	
	
	
	
	

	The total scope of the general training cycle:
	180

	TOTAL IN SELECTIVE educational components:
	60

	The amount of educational components that ensure the acquisition of competencies defined by the SVO
	135

	TOTAL
	240


3. STRUCTURAL AND LOGICAL DIAGRAM OF THE EDUCATIONAL PROGRAM
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4. THE FORM OF GRADUATION CERTIFICATION FOR THE RECIPIENTS OF HIGHER EDUCATION
Certification of applicants for higher education in the educational program of the specialty 113 Applied Mathematics is carried out in the form of defense of a bachelor's thesis and ends with the issuance of a standard document on awarding him a bachelor's degree with the educational qualification "Bachelor of Applied Mathematics". 'uternogo view.

Graduation certification is open and public. Bachelor's theses are checked for signs of violation of academic integrity and after defense are published in the repository of NTB University for free access.
5. MATRIX OF CORRESPONDENCE OF PROGRAM COMPETENCES TO EDUCATIONAL PROGRAM COMPONENTS
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6. MATRIX OF PROVIDING PROGRAM LEARNING OUTCOMES WITH RELEVANT COMPONENTS OF THE EDUCATIONAL PROGRAM
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