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Abstract. Problem and goal. Computer technologies are now widely used in applied 
research aimed at obtaining new scientific knowledge. These studies used the method of com-
puter modeling and computing experiment, from which it is possible to study the properties of 
remote or inaccessible objects, processes and phenomena of different nature. The above men-
tioned is directly related to teaching students applied mathematics in general, and, in particu-
lar, to teaching students of physical and mathematical training areas inverse and ill-posed 
problems, which are the scientific direction of applied mathematics. It is obvious that in the pro-
cess of teaching students inverse and ill-posed problems, it is advisable to use computer tech-
nologies. However, the use of computer technology should be appropriate and correct. 

Methodology. The process of finding solutions to inverse and ill-posed problems is usually 
time-consuming, since such mathematical problems are non-linear in their formulation and may 
have a non-unique and unstable solution. These circumstances pose a mathematical difficulty in 
the proof of the theorems of existence, uniqueness and stability of solutions to inverse and ill-posed 
problems. Computer technologies help to overcome mathematical difficulties associated with 
routine transformations, analysis of information about solving such mathematical problems. 

Results. Using computer technologies, students gain experience in mobile research of 
various inverse and ill-posed problems, as well as in identifying the capabilities of computer 
technologies in solving various applied mathematical problems, and develop ICT competence. 

Conclusion. When using multimedia and computer technologies in the process of teaching 
students inverse and ill-posed problems, didactic principles of teaching are implemented, 
which allow students to acquire deep scientific knowledge on inverse and ill-posed problems, 
and develop their information culture. 
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Аннотация. Проблема и цель. Компьютерные технологии сегодня широко исполь-

зуются в прикладных исследованиях, направленных на получение новых научных зна-
ний. В них применяется метод компьютерного моделирования и вычислительного экс-
перимента, с помощью которого возможно изучить свойства труднодоступных или не-
доступных человеку объектов, процессов и явлений различной природы. Это имеет непо-
средственное отношение к обучению студентов прикладной математике в целом и к обуче-
нию студентов физико-математических направлений подготовки обратным и некорректным 
задачам, которые являются научным направлением прикладной математики, в частно-
сти. Очевидно, что в процессе обучения студентов обратным и некорректным задачам 
целесообразно привлекать компьютерные технологии. Вместе с тем их использование 
должно быть уместным и корректным. 

Методология. Процесс поиска решения обратных и некорректных задач, как прави-
ло, трудоемок, так как такие математические задачи по своим постановкам являются 
нелинейными и могут иметь неединственное и неустойчивое решение. Эти обстоятель-
ства создают математические трудности в доказательстве теорем существования, един-
ственности и устойчивости решений обратных и некорректных задач. Компьютерные 
технологии помогают преодолеть математические трудности, связанные с рутинными 
преобразованиями и анализом информации о решении подобных задач.  

Результаты. Применяя компьютерные технологии, студенты приобретают опыт 
мобильного исследования разнообразных обратных и некорректных задач, выявления 
возможностей компьютерных технологий при решении различных прикладных матема-
тических задач, развивают ИКТ-компетентность.  

Заключение. При использовании мультимедийных и компьютерных технологий  
в процессе преподавания студентам обратных и некорректных задач реализуются дидакти-
ческие принципы обучения, которые позволяют учащимся приобрести глубокие научные 
знания по обратным и некорректным задачам, развить свою информационную культуру. 

Ключевые слова: обучение обратным и некорректным задачам, компьютерные 
технологии, информатизация образования, студент 
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Problem statement. Today, in higher education institutions in the physical 
and mathematical fields of training, students need to master a large amount of fun-
damental scientific knowledge and professional competencies necessary for suc-
cessful work as researchers. At the same time, unfortunately, there is not enough 
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time for learning such a large amount of scientific knowledge. The use of multi-
media and computer technologies in the educational process is one of the ways of 
existing contradictions in the system of higher education. 

Currently, in higher education in the physical and mathematical areas of 
training, students are taught such academic disciplines as “Computer modeling”, 
“Information technology in mathematics” and other academic disciplines, as well 
as various elective courses that contain computer technology. 

Having mastered such academic disciplines, students understand the role of 
computer technologies in conducting applied scientific research, understand the role 
of computer modeling methodology and computational experiment in studying 
the world around them. 

The teacher's use of multimedia and computer technologies in lectures on 
inverse and ill-posed problems [1–9] allows implementing a visual demonstration 
method of teaching [10]. Students can observe the interactive whiteboard demon-
stration stages of the study of inverse and ill-posed problems given theorems on 
existence, uniqueness and stability of solution of inverse and ill-posed problems, 
the numerical solution of such problems. The use of computer technologies allows 
students to independently implement their research and cognitive activities in la-
boratory classes, and develop their ICT competence. 

Specialists understand ICT competence as a complex concept that characterizes 
the way of human life in the modern information society and includes the purpose-
ful effective use of information and telecommunications technologies in their pro-
fessional and daily activities. Many specialists use the concept of ICT competence 
in their work on informatization of education. The works of T.A. Boronenko, 
N.V. Buzhinskaya, V.F. Burmakina, V.V. Grinshkun, S.S. Kartseva, M.P. Lapchik, 
O.N. Novikova, L.B. Senkevich, V.S. Fedotova, E.K. Henner, and other authors 
are devoted to methodological aspects of ICT competence development [11; 12]. 

Method of research. In the process of learning inverse and ill-posed prob-
lems, students get acquainted with modern achievements in the theory and prac-
tice of inverse and ill-posed problems, learn the methodology and approaches to 
their research [1–9]. In addition, students learn conceptual and mathematical in-
formation from applied and computational mathematics, mathematical methods 
for solving various inverse and ill-posed problems [13–15]. During the training 
sessions, students study model statements of inverse and ill-posed problems, applying 
the scheme of their research, acquire skills to prove theorems of existence, unique-
ness, and stability of solutions to inverse and ill-posed problems, and gain experience 
in applying approximate methods for solving them using computer technologies. 

Numerical methods in such cases are a mobile and effective method for studying 
such inverse and ill-posed problems. These numerical methods include the Newton – 
Kantorovich method, the linearization method, optimization methods, finite diffe- 
rence methods, etc. The research of A.S. Alekseev, Yu.E. Anikonov, V.I. Arnold, 
P.N. Vabishevich, A.V. Goncharsky, V.I. Dmitriev, S.I. Kabanikhin, M.M. La-
vrentiev, Yu.P. Petrov, V.G. Romanov, A.A. Samarsky, V.S. Sizikov, A.M. Che- 
repashchuk, A.G. Tolstoy, A.G. Yagoda and other scientists made a great contri-
bution to the development of numerical methods for solving inverse and ill-posed 
problems [2; 7–9]. 
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Computer technologies implement analytical and numerical methods for 
solving differential equations, integral equations, optimization and probability 
problems, and other mathematical problems, as well as visualization of their solu-
tions. Using such computer technologies, students become aware of their role in 
mobile research of inverse and incorrect problems, and acquire the skills to cor-
rectly select certain computer technologies for the study of a specific inverse or 
ill-posed problem. 

Much attention is paid to the development of computational algorithms for 
finding approximate solutions to inverse and ill-posed problems. This circum-
stance explains the non-linearity of mathematical models of inverse and ill-posed 
problems. 

Results and discussions. When teaching inverse and ill-posed problems in 
practical classes, students, using methods of computational mathematics, master 
such important mathematical concepts as finite differences, difference scheme, 
difference analog of a mathematical problem, grid function, interpolation of grid 
functions, convergence of a computational algorithm, stability of a computational 
algorithm, approximation error, computational error, and other concepts of com-
putational mathematics. 

Students develop the skills to apply knowledge from the theory of difference 
schemes and methods of computational mathematics, which they were previously 
taught in various physical and mathematical disciplines, when solving educational 
inverse and ill-posed problems. 

When teaching students inverse and ill-posed problems in the context of in-
formatization of education, much attention is paid to mathematical modeling and 
computational experiment. In world practice, the method of mathematical modeling 
and computational experiment is widely used in research of the surrounding world, its 
various processes and phenomena. And with the development of modern computer 
technologies that allow mobile research of various mathematical models, the method 
of mathematical modeling and computational experiment has become one of the most 
effective tools for understanding the surrounding reality. 

The method of mathematical modeling and computational experiment is widely 
used in the theory of inverse and ill-posed problems. When teaching students 
the theory and practice of inverse and ill-posed problems, much attention is paid 
to the basics of mathematical modeling and computational experiment. This allows 
students to develop new scientific knowledge in mathematical modeling and com-
putational experiment, which they had not studied before and could learn by at-
tending classes in special mathematical disciplines. 

When teaching students reverse and incorrect tasks, a certain contribution is 
made to the formation of their ecological culture. 

In the course of such training, students are introduced to the concepts of hu- 
manitarization and its main provisions. Students in practical classes learn to inde-
pendently analyze the obtained solutions to inverse and ill-posed problems, for-
mulate logical conclusions about the environmental state of the environment. This 
can be, for example, an air space, a terrestrial environment, or a water environ-
ment. In addition, students are taught to independently apply the numerical results 
obtained for solving inverse and ill-posed problems in the humanitarian analysis 
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of applied research. Students are also taught to analyze new information about  
the process or phenomenon being studied, study its properties, and comprehend 
the humanitarian value of this information. 

Such practical exercises can be carried out by conducting humanitarian-
oriented training sessions on inverse and incorrect tasks. Of course, before they are 
held, it is necessary to conduct a mathematical and didactic analysis of the content 
of the educational material that is planned to be introduced to students. It is also 
necessary to develop a system of inverse and ill-posed problems, the solution of 
which is planned to be assigned to students in the classroom. Obviously, you need 
to think through and formulate educational goals that the teacher should imple-
ment when conducting such classes on inverse and incorrect tasks. 

In these classes, students will get acquainted with the problem of humanita-
rization of applied mathematics education, with the problem of moral responsibi- 
lity to society for the consequences of practical implementation of applied re-
search, which requires humanitarian analysis with the participation of humanitari-
ans [7; 16–18]). 

The development of students' ICT competence as a result of learning inverse 
and ill-posed problems is ensured by how successfully pedagogical technologies 
will be implemented in practice, including: 

1) attracting such specialists in the field of inverse and incorrect problems 
who have experience in using computer technologies in the study of inverse and 
incorrect problems; 

2) conducting lectures and practical classes on inverse and ill-posed prob-
lems using modern multimedia and computer technologies; 

3) the implementation of didactic principles of training inverse and ill-posed 
problems with use of electronic means of learning support; 

4) attracting students to complete semester assignments, term papers, and  
final qualifying works in the field of inverse and ill-posed problems that would use 
computer technology. 

Conclusion. Using fundamental knowledge on inverse and ill-posed prob-
lems, skills and abilities to independently apply computer technologies in the re-
search of inverse and ill-posed problems, students develop professional compe-
tencies, including ICT competencies. ICT competencies will help such students in 
their future professional activities, which use the methods of applied mathematics 
to study the world around them, to successfully choose and use effective computer 
technologies. It is obvious that a student with ICT competence in his future pro-
fessional activity as a researcher is able to successfully solve complex applied 
problems from different subject areas independently using modern information 
technologies. 

Having mastered deep knowledge of inverse and ill-posed problems, having 
formed a humanitarian culture, students can be successful specialists in their re-
search activities, realizing and understanding the meaning of the humane relation-
ship of the applied activity itself with the surrounding world, nature and society, 
and the need to apply environmental technologies in applied research. 
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