Si’ RUDN Journal of Informatization in Education 2018 Tom 15 Ne2 174—181
E L/

BecTHuk PYH. Cepusi: UndopMmaTuaaums 06pa3osanus http://journals.rudn.ru/informatization-education

DOI'10.22363/2312-8631-2018-15-2-174-181
UDK 378+517.9

THE ORGANIZATION OF INDEPENDENT WORK STUDENTS WHEN
TEACHING INVERSE PROBLEMS FOR DIFFERENTIAL EQUATIONS

V.S. Kornilov

Moscow city pedagogical university
Sheremetyevskaya str., 29, Moscow, Russia, 127521

The article notes that extracurricular independent work makes a great contribution to the development
of students’ scientific and cognitive potential in the process of learning inverse problems for differential
equations. In the process of independent work, students not only study the educational and scientific
material on inverse problems, given in the classroom, but also studied the special scientific literature,
that is, scientific articles, materials of scientific conferences, published not only in Russian but also in
English. At the same time, students master the scientific style of presentation of scientific material in
such special literature, which differs significantly from the style of presentation of educational material
in University textbooks. It is noted that during the independent work students explore a variety of
inverse problems that are recommended to them by the teacher. They develop skills and abilities to
independently formulate logical conclusions based on the results of the study of inverse problems.
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Independent work of students of higher educational institutions is an important
educational activity that contributes to the formation of a system of fundamental subject
and scientific knowledge (see, forexample, [1; 5; 6; 21; 24]). Independent work of students
is carried out in extracurricular time. In the work programs of academic disciplines
teachers should be prescribed hours and topics for independent work of students. Their
number should be agreed with the heads of departments and Dean’s office, in order to
avoid academic overload students. Teachers should develop and coordinate schedules
with students.

Currently, some Russian universities for students of senior courses of physical and
mathematical directions of preparation are taught elective courses devoted to inverse
problems for differential equations (see for example, [2; 8; 12—19]). The content of
learning inverse problems for differential equations is formed on the basis of the theory
of inverse and ill-posed problems, which is one of the scientific directions of modern
applied mathematics (see, for example, [3; 4; 7—11; 20; 22; 23]). Since inverse problems
are, as a rule, incorrect problems, the search for non-template solutions which involves
a deep analysis of the physical process under study and its cause-and-effect relationships,
these circumstances suggest that students of rational thinking and creative approaches
both to build a system of integral equations of inverse problems, and in the future to prove
theorems of existence, uniqueness and conditional correctness of the solution of inverse
problems.
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The above requires from students not only conscientious attitude to learning in the
classroom subject knowledge on inverse problems for differential equations, but also a
lot of independent work, which requires perseverance, curiosity, activity, mathematical
creativity. At the same time, a great responsibility in the implementation of independent
work is assigned to the teacher, leading such training sessions. During their independent
work, students investigate the correctness of decisions of various inverse problems that
are recommended to them by the teacher. They develop skills and abilities to independently
formulate logical conclusions based on the results of the study of inverse problems.

Students may be asked, for example, to work on their own:

— perform mathematical calculations that do not require new knowledge of inverse
problems that were omitted in the lecture;

— solve the inverse problem for a differential equation or another mathematical
problem logically related to the described sections of inverse problems;

— read a specific scientific article on inverse problems for differential equations, which
is the formulation and method of the study is close to the previously discussed in the
lecture, to understand the method of its solution, to analyze the physical meaning of the
most applied problems, to Express their views on the merits and advantages of the article
approach to its solution.

We present approaches to the implementation of independent work of students in the
learning process of inverse problems for differential equations.

Participation of students in scientific seminars on inverse problems for differential equations.
This practice is implemented in a number of Russian classical universities, where
departments operate on the basis of research institutes, for example, at the Novosibirsk
state University. These seminars discuss new research results on the inverse problems of
the employees of these research institutes, who are also teachers of these students. Visiting
the seminars, students not only get acquainted with new achievements in the field of
inverse problems, communicating with the participants of the seminar, but also can take
part in it as a speaker, if they get new results. At the same time, students independently
acquire experience and skills of research of inverse problems, performances before
sometimes eminent scientists who can ask various questions to which it is necessary to
be able to give the reasonable answer; they have an interest in problems of research of
inverse problems. Already from the student years they are involved in research work in
the field of inverse problems for differential equations.

Students work on course and final qualifying works on inverse problems for differential
equations. As topics of such student research papers, students are encouraged to explore
generally applied problems that are not outlined in the training courses on inverse problems
for differential equations. Therefore, students need to work independently with special
literature, namely scientific articles, materials of scientific conferences, monographs;
attend scientific seminars. There are cases when students receive new results, which are
later published in various publications. The appearance of the first publications in the
student years for them is very difficult to overestimate. Subsequently, students become
highly qualified specialists, and some of them become candidates and doctors of Sciences.

Participation of students in student scientific conferences. On the basis of some Russian
classical universities organized student scientific conferences, which are attended by
students, postgraduates, young scientists. For example, on the basis of Novosibirsk state
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University in Soviet times was organized all- Union student scientific conference “Student
and scientific and technological progress”, which was attended by students and
postgraduates of the Soviet Union. In further she has become all-Russian. It has sections
in various directions, which are headed by candidates and doctors of Sciences. Before
the beginning of the conference, the participants are usually made by well-known
scientists, namely, academics, doctors, professors. At this conference reports are made
on inverse problems for differential equations. As a result of the conference, the best
reports are noted, which are recommended for printing.

Of course, the students participating in the conference, there is interest in further
research, gaining experience in speech to the audience, communication not only with
their peers, but also with venerable scientists. Students participating in such conferences
have the opportunity to demonstrate their results not only to other participants of the
conference, but also to the organizers of these conferences, who are present during their
speech. In some cases, this can play an important role for students in their further research.
For example, a student, if he / she is a graduate of the University, may be offered further
training in graduate school, in which he / she will engage in research work on the proposed
research topic; advise to engage in research on a specific topic and further maintain
scientific relationships.

Of course, the students participating in the conference, there is interest in further
research, gaining experience in speech to the audience, communication not only with
their peers, but also with venerable scientists. Students participating in such conferences
have the opportunity to demonstrate their results not only to other participants of the
conference, but also to the organizers of these conferences, who are present during their
speech. In some cases, this can play an important role for students in their further research.
For example, such a student can be offered further training in graduate school, in which
he will be engaged in research work on the proposed research topic; advise to engage in
research on a specific topic and further maintain scientific relationships.

The author of this article had the honor to take part in it during his student years and
can say with confidence that such student conferences play an important role for students
engaged in research work, including in the field of inverse problems for differential
equations. There is not only confidence in their own ability, but also an interest in further
studies to gain the experience of communicating scientific interests, expanding horizons
in a specific scientific area, which conducts its own studies, there may be a range of
scientific Dating, which is important in research work, etc.

Writing essays by students based on scientific articles on inverse problems for differential
equations. In the process of learning inverse problems for differential equations, students,
as an independent work, it is proposed to read a scientific article and write a summary
on it. This may be due to the small amount of hours allocated to the curriculum for a
particular course of choice, which makes it impossible to consider in the classroom a
particular inverse problem. But from the point of view of the integrity of training,
professional orientation of training it is useful to know the students. This can also be the
case when a student has a great interest in inverse problems for differential equations.

In these cases, when working on the abstract, students gain experience of independent
work with special literature on inverse problems for differential equations, get used to the
style of presentation of the material in scientific publications, which is much more difficult
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than in teaching materials addressed to students; get acquainted with the method of
solving this inverse problem, which is not found in the content of learning inverse problems.

Participation of students in research work. Students who show great interest in inverse
problems for differential equations, it is advisable to involve in specific scientific projects
on inverse problems. This practice is implemented in the departments existing on the
basis of research institutes, for example, at the Moscow state University named after M.V.
Lomonosova, Moscow Institute of physics and technology, Moscow state technical
University named after N.E. Bauman, Novosibirsk national research state University
and other universities. As a result, students are involved in research work, which in the
future can play an important role both in teaching inverse problems, and in their further
professional activities in the field of applied research.

In the process of independent work in the study of inverse problems for differential
equations, students learn not only mathematical methods for solving inverse problems,
but also gain experience in the construction and analysis of mathematical models of
inverse problems, bringing them to a form convenient for research. Independent work
contributes to the formation of students’ scientific Outlook, understanding of scientific
and educational and humanitarian potential of inverse problems, the awareness of
gnoseological processes in applied mathematics.
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OPrAHU3ALUSA CAMOCTOSATEJIbHON PABOTbI CTYAEHTOB
NP OBY4YEHUUN OBPATHbIM 3AJAYAM
Ana AUSDEPEHLUUAJIbHbIX YPABHEHUNA

B.C. Kopauiion

MocKoBCKMIA TOPOACKOI NeaarornuecKmuii yHUBepCUTeT
Illepememvesckas ya., 29, Mockea, Poccus, 127521

B cTtatbe oTMeuaeTcs, 4TO BHeayIUTOPHAsT CaMOCTOSATETbHAsT paboTa BHOCUT OOJIBIIION BKJIAI B
pa3BUTHE HAyYHO-TIO3HABATEIbLHOIO TIOTEHIIMAA CTYIEHTOB B Mpollecce 00yuyeHUs] 0OpaTHBIM 3a-
navdam Jutst iuddhepeHIMaIbHBIX ypaBHeHUI. B Ipoiiecce caMocToATe IbHOM paboThI CTyICHTAMM He
TOJILKO MpopadaThiBaeTcsl y4eOHBIN M HAyYHbIN MaTepuall 1o oOpaTHBIM 3aJayaM, 1aBaeMblil Ha
VYeOHBIX 3aHATUSIX, HO M M3yJaeTcs CrieliuaabHast HayqHast TUTepaTtypa, T.e. HaydYHbIe CTaTbU, MaTe-
puabl HayYHBIX KOHGbEPEHIINH, OMyOIMKOBaHHbIE HE TOJILKO Ha PYCCKOM, HO M Ha aHTJIMICKOM
si3pIKe. [1pK 5TOM CTYIEHTHI OCBaMBAIOT HAYYHBINM CTUJIh U3JIOXKEHUST HAYIHOTO MaTeprajia B TaKOM
CIeLIMAIbHOM JIMTePaType, KOTOPBIH CYIIECTBEHHO OTJIMYAETCS OT CTUIIS M3JIOXKEHUST y4eOHOTro Ma-
Tepuasia B By30BCKUX yueOHMKax. OTMevaeTcsl, 9YTO BO BPeMsI CAaMOCTOSITEIBHOM PabOThI CTYAEHTBI
HCcCaeayIoT pa3HOOOpa3Hble 00paTHBIE 3a1auM, KOTOPbIe UM PEKOMEHI0BaHbI pernonanareneM. Ha-
pabaThIBAIOT YMEHMS M HABBIKM CAMOCTOSITETbHO (DOPMYITMPOBATH JJOTMYECKIUE BHIBOMBI ITO PE3YJTb-
TaTam MccaenoBaHUs OOpaTHBIX 3a1ady.

KiroueBble ciioBa: odyueHue oOpaTHBIM 3a1adyaM il auddepeHInaabHbIX ypaBHEHU !, caMO-
crosiTeJibHasl paboTa CTyIeHTOB, MaTeMaTUYeCKre TBOPUYECKUE CITOCOOHOCTH CTY/IEHTOB, HAyYHO-
Mo3HaBaTeJbHbIN MOTEHIIMA CTYAEHTOB
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