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[IpescTaBieHsl KITOUEBBIE TOCTHXKEHHUS Kadephl BHICIIIEH MaTeMaTHKN U MaTeMaTH4ecKol (PU3UKH pU3NIecKoro (a-
kynbTera BI'Y 3a 60 ner ee cymecrBoBanus. [IpuBeieHb! Ii1aBHbIE STarbl pa3BUTHS Kadeapsl — oT co3nanus B 1961 1. kak
001mmeo0pa3oBaresbHOM, 00eCTIeUNBAIONIEH YTEHUE JIEKIIMOHHBIX KYPCOB U IPOBE/ICHNE MMPAKTHUCCKUX 3aHATHH 10 BCEM
paszenam BBICIIEH MaTeMaTHKy Ha (pru3ndeckoM (akyiabreTe U aKyabTeTe pagiodU3UKNA 1 KOMITBIOTEPHBIX TEXHOIOTHH
JI0 CTAaHOBJICHHUS B KaueCTBE OJHOW M3 BeAyIux Kadenp Gpusndeckoro (axyiabrera. YKa3aHbl IPUOPHUTETHI Kadeapsl,
KOTOpbIC B HACTOSIIEE BPEMsI BO MHOTOM CBSI3aHbI C BHEIPEHHEM HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTHI
B 00pa3oBarelbHbIH Mpolecc 1 OOHOBJICHUEM CHCTEMBI 00pPa30BaHUsI B COOTBETCTBUH C TPEOOBAHHSIMU COBPEMEHHOTO
oOmecTBa ¥ Hay4YHbIX JocTIKeHnH. Oco0oe BHUMaHNE yAeIsIeTcsl HOMCKY HOBBIX ()OPM OpraHu3anuy y4yeOHOro mpo-
1iecca, MoAroTOBKE COBPEMEHHBIX METOJMUECKUX KOMITIEKCOB M pa3paboToK, yIeOHBIX TTOCOOMH IO M3ydaeMbIM JTHCIIUIT-
JUHAM, KOHTPOIIIO TEKYIIEH yCIIeBaeMOCTH, ITPOBEIECHHUIO 3K3aMEHOB U 3a4€TOB, CTUMYJIHUPOBAHNIO CAMOCTOSATEIIbHON
paboThI CTY/ICHTOB.
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The key achievements of the department of higher mathematics and mathematical physics of the physics faculty of the
Belarusian State University during its 60 years of existence are presented. The milestones of the department’s history are
outlined — from its establishment in 1961 as a general education chair providing both lecture courses and practical classes
in all branches of higher mathematics at the physics faculty and the radiophysics and computer technologies faculty to
its further strengthening as one of the leading departments of the physics faculty. The department’s present-day priori-
ties, which are strongly related with the integration of information and communication technologies into the educational
process and updating the educational system in accordance with both the requirements of modern society and scientific
advances, have been indicated. Particular attention is paid to the searching for new forms of educational process orga-
nisation, developing new methodological supports and studying guides, textbooks for the studied subjects, monitoring of
current progress, conducting exams and tests, stimulating students’ self-study.

Keywords: department of higher mathematics and mathematical physics; research work; educational and methodical
work; information and communication technologies; organisation of the educational process.

The university department of higher mathematics and mathematical phy-
sics (HM & MP) was founded in September 1961 as a general chair providing
the high-level educational process in mathematics courses at the physics faculty.

Doctor of science (physics and mathematics), professor A. H. Turetsky estab-
lished and took over the leadership of the department (1961-1968). Among the
first lecturers of the department of HM & MP were experienced employees of
the mathematics faculty: professor A. V. Ivanov, associate professor N. 1. Brish,
associate professor I. A. Sokolov, associate professor M. S. Garashchuk, senior
lecturer E. A. Murashko. Already in its early stages the department had developed
certain traditions in the teaching of mathematics courses at the physics faculty.
It was during these years that typical and working training programs were deve-
loped, programs were agreed with related disciplines and methodological support
for the teaching process was elaborated.

Professor A. H. Turetsky was an exclusive organiser of educational, methodo-
logical and research work. His lectures on constructive function theory attracted
a wide audience of mathematics students of various specialisations and were characterised by depth of content
and accessibility of presentation. Scientific investigations supervised by the head of the department were related
to the theory of approximation. A. H. Turetsky also chaired a scientific seminar,
which attracted a great attention of employees and students of other universities
and scientific institutions from the Minsk and became widely known including out-
side the BSSR. A. H. Turetsky was the founder of a scientific school, where under
his supervision 7 PhD theses were successfully defended. His scientific heritage
includes more than 60 scientific articles on the theory of interpolation, 2 mono-
graphs (1968, 1977) and textbooks [1; 2] approved by the Ministry of Higher
Education of the BSSR, which even today are the source of new approximation
problems for students and scientific followers.

The department of HM & MP was chaired by professor Yu. S. Bogdanov
(1968—1973). During this period the activities of the department staff were aimed
at developing and improving the methods of teaching mathematics, as well as de-
veloping methodological supports for new training courses. Yu. S. Bogdanov has
published a number of textbooks, 3 of which are addressed to students of physics
Yu. S. Bogdanov specialties: «Lectures on mathematical analysis» (in two parts) [3; 4], «Lectures

A. H. Turetsky
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on differential equations» [5]. Yu. S. Bogdanov made a great contribution to the
establishment and development of the Belarusian school of differential equations,
among his students there were more than 40 PhD, 5 of them became doctors
of science. He obtained a great number of fundamental results in the modern
asymptotic theory of differential equations and published over 100 scientific ar-
ticles. In memory of the outstanding researcher-mathematician and lecturer the
famous «Bogdanov readings» are traditionally held at the department of higher
mathematics of the faculty of applied mathematics and informatics of the Belaru-
sian State University.

Later the department was chaired by professor A. S. Fedenko (1973-1976).
Scienific interests of A. S. Fedenko belong to the field of differential geometry, the
theory of Lie groups, homogeneous and Riemannian spaces. A. S. Fedenko joint-
ly with R. I. Tyshkevich published the textbook «Linear algebra and analytic geo-
metry» in 1976 [6], besides he is the author of textbooks on algebra, topology, ana-
lytical and differential geometry [7; 8]. In books on modern differential geometry
A. S. Fedenko’s papers are characterised as fundamental. Eight PhD theses were defended under his supervision.

The department of HM & MP was headed by professor V. N. Rusak for the
next 26 years (1976-2002). The head of the department continued the tradition
of writing textbooks for mathematics courses. The textbook «Elements of linear
algebra» [9] was published under the general editorship of associate professor
R. F. Apatenok in 1977, the textbook «Collection of tasks in linear algebray» was
published in 1980 [10]. The textbook «Collection of tasks in algebra and geometry»
was published by the authors’ team consisting of A. S. Fedenko, A. A. Burdun,
E. A. Murashko in 1979 [7]. The monograph «Rational functions as an apparatus
of approximation» was published by V. N. Rusak in 1979. The first and the se-
cond parts of the textbook «The course of higher mathematics» were published
by V. N. Rusak, L. I. Shloma, V. K. Akhramenko, A. P. Krachkovsky in 1994
and 1997, respectively [11; 12]. The textbook «Mathematical physics» was pub-
lished by V. N. Rusak in 1998 [13].

V. N. Rusak headed the Belarusian scientific school on approximation theory
because he was an apprentice of A. H. Turetsky. Rational approximation and its
applications became the main focus of scientific research at the department of
HM & MP in the period of 1976-2002. The staff and graduates of the department defended 11 PhD theses.
The doctoral thesis «Rational functions as an apparatus of approximation» was defended by V. N. Rusak at
the Institute of Mathematics of the National Academy of Sciences of Ukraine in 1988. The doctoral thesis
«Direct and inverse theorems of rational approximation» was defended by A. A. Pekarsky at Moscow State
University in 1990. A great number of the results obtained by A. A. Pekarsky and V. N. Rusak, is included in
the English language monographs: 1) «Rational approximation of real functions» by P. P. Petrushev, V. A. Popov
(Cambridge, 1987) [14]; 2) «Constructive approximation» by G. G. Lorentz, M. V. Golitschek, Y. Makovoz
(Berlin, 1996) [15]. For a long time associate professor M. A. Sheshko worked fruitfully at the department of
HM & MP. He defended his doctoral thesis «Approximate solution of singular integral equations using resi-
dues» at the Computing Center of the Russian Academy of Sciences in 1992.

During his chairmanship V. N. Rusak has published over 180 scientific papers, prepared 9 PhD and 3 doctors
of physical and mathematical sciences, founded a scientific school on rational approximation and its applications.

The period of leadership of the department of HM & MP by doctor of science (physics and mathematics)
N. G. Abrashina-Zhadaeva (from 2002 to 2020) coincided with the beginning of a new stage in the evolution of
the department. Firstly, the material and technical base of the department has been strengthened, secondly the
number of employees has been increased and, accordingly, the research topics have been expanded significantly.
N. G. Abrashina-Zhadaeva continued her scientific work on numerical methods of problems of mathematical
physics as she was an apprentice of the school of academician A. A. Samarsky and professor V. N. Abrashin. In-
tensive research has been carried out on the theory of approximation by associate professor I. V. Rybachenko,
associate professor N. K. Filipava; fractional partial differential equations by senior lecturer I. A. Timoshchenko;
computational mathematics by associate professor A. A. Egorov; boundary value problems by associate professor
V. V. Kashevsky, associate professor A. P. Shilin, senior lecturer T. A. Chekhmenok and others. Various applica-
tions of mathematical methods were studied by N. G. Abrashina-Zhadaeva, 1. A. Timoshchenko, T. A. Chekh-
menok, V. V. Kashevsky, A. P. Shilin. Scientific research in the field of numerical modelling of anomalous
diffusion based on differential equations of fractional orders was carried out by N. G. Abrashina-Zhadaeva,
N. S. Romanova, V. N. Rusak, I. A. Timoshchenko and others.

A. S. Fedenko

V. N. Rusak
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The staff of the department of HM & MP (2020):
T. A. Chekhmenok, L. G. Krylova, E. A. Tishchenkova, M. A. Gletsevich, I. V. Rybachenko,
N. L. Ilyinkova, D. N. Menyailova, O. A. Kononova, A. A. Egorov, N. G. Abrashina-Zhadaeva,
N. K. Filipava, I. A. Timoshchenko, L. L. Berezkina, V. 1. Zelenkov, 1. I. Rushnova, A. P. Shilin, A. G. Gutor

Scientific researches carried out at the department under the leadership of N. G. Abrashina-Zhadaeva were
associated first of all with the solution of applied problems in various areas of the national economy. In par-
ticular, such topics as «Creation and applying of mathematical models of dynamic biosystems» (2011-2015),
«Mathematical models in membrane systems and numerical methods for their study» (2016—2020) were carried
out according to the state program of scientific research «Convergence». A. S. Lyalikov (2003), A. N. Koval-
chuk (2004), 1. V. Rybachenko (2005), M. A. Prokhorovich (2009) defended their PhD theses. N. G. Abrashina-
Zhadaeva defended the doctoral thesis «Multicomponent vector splitting schemes in the methods of mathema-
tical physics» at the Kazan Federal University in 2008.

A new course «Mathematical modelling of physical processes» was developed based on the results of the
scientific researches «Investigation of rational approximations and their applications to the analysis of mathe-
matical models» (2005-2010) and «Creation and applying of mathematical models of dynamic biosystems»
(2010-2015). In these researches a generalised model of the electrodiffusion process was proposed based on
the Nernst — Planck — Poisson equations and taking into account anomalous diffusion. A new numerical model
was created based on the two-dimensional fractional Fokker — Planck equation.

The department maintained a high level of not only scientific, but also educational and methodological
research during this period. The staff of the department was involved in the work on the topic «Development
of methodological support in higher mathematics and its applications». A number of textbooks was published
based on the great experience of teaching mathematics courses at the faculty of physics and the faculty of
radiophysics and computer technologies and was focused on deepening theoretical knowledge and practical
training of students [ 16—18]. The main aim of writing these textbooks was to make educational materials avai-
lable to the students, in view of modern requirements and programs. Textbooks were written by all the staff of
the department, headed by professor V. N. Rusak, professor N. G. Abrashina-Zhadaeva, associate professors
L. L. Berezkina and A. P. Shilin. It should be noted that they were winners of the A. N. Sevchenko Award for
the cycle of methodological works «Educational resources of the complex organisation of the educational
process» in 2020.

Significant work has been done by the department of HM & MP to provide the library of the Belarusian
State University with published textbooks. A large number of educational and methodological guides have
been developed on the basis of the written textbooks, both in hard copy and digital form. They are available for
students and convenient for the educational process. Educational resources have been created in digital form:
digital educational and methodological supports in mathematical analysis and analytical geometry and linear
algebra; a number of tests with the possibility of distance learning in analytical geometry and linear algebra;
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an accompanying online resource for the course «Fundamentals vector and tensor analysis» (it was among the
winners of the Belarusian State University educational online resources competition (I. A. Timoshchenko) in
2016); lectures using multimedia devices; digital laboratory practice on selected topics of mathematical ana-
lysis using the package « Wolfram Mathematicay.

Textbooks on mathematical analysis, vector and tensor analysis, analytical geometry [19-21] were pre-
pared and published with the participation of N. G. Abrashina-Zhadaeva and received universal recognition in
the Republic of Belarus and abroad.

Moreover, the department of HM & MP was the initiator of the introduction of testing into the educational
process to improve the students’ self-study and the students’ self-control. Associate professors of the depart-
ment O. A. Chuprigin, N. L. Ilyinkova, O. A. Kononova made a great contribution to the work. O. A. Chuprigin
prepared over 2500 questions on various topics in mathematical analysis and published textbook «Mathema-
tical analysis. Theory in tests» [22].

The continuity of teaching school and higher mathematics was ensured by N. G. Abrashina-Zhadaeva joint-
ly with the lecturers of the department L. L. Berezkina, N. S. Romanova, V. N. Rusak, 1. A. Timoshchenko,
N. K. Filipava. In particular, articles were prepared and published in the «Encyclopedia for schoolchildren
and studentsy, which is popular not only among the schoolchildren and students, but also among the lecturers.

Associate professor I. I. Rushnova is the head of the department of HM & MP since 2020. Her research
interests focus on an important area in physics — the electro-optics effects in liquid crystals [23]. The extension
of the research area has a positive impact on the involvement of students in the department’s courseworks
and theses. The main scientific directions of the department’s work are related to the fundamental sections of
computational mathematics, mathematical modelling and the theory of approximation by rational functions.
Scientific topic «Analytical and numerical modelling of the properties of carbon’s fractal systems» is being
carried out according to the state program of scientific research «Convergence». Senior lecturer of the depart-
ment A. N. Derevyago defended his PhD thesis «Semiclassical models of electrical conductivity, electrolumi-
nescence and spin-phonon magnetic resonance for heavily doped semiconductors» in 2021. Junior staff of the
department, senior lecturers M. A. Gletsevich and L. G. Krylova has already been formalised their scientific
researches in PhD theses and presented results at the seminars of the department.

The department of HM & MP continues to provide at a high level mathematical training of students studying
in physical, radiophysical and computer-technical profiles. Postgraduate students N. S. Magon, D. N. Menyailova
and M. A. Samarina were included to the staff of the department. They provide lectures and practical classes
competently in all courses of higher mathematics. A worthy change is growing up. Moreover the lecturers of
the department began to lecture in English in the following courses: «Mathematical modelling of physical pro-
cesses» (V. I. Zelenkov), «Equations of mathematical physics» (A. N. Derevyago) for undergraduates from the
Arab Emirates and the People’s Republic of China. In addition, the department has already experience to work
with foreign students, as the lecturers gave lectures on differential equations in Dalian Polytechnic University.

Currently, the department of HM & MP provides excellent training for students of the faculty of physics
and the faculty of radiophysics and computer technologies in 16 mathematical courses. The priority direction
of modernisation of the methods of teaching higher mathematics is the introduction of new information tech-
nologies into professional activities. So educational portals Attp://eduphys.bsu.by/ and http://edurfe.bsu.by/
play an important role in the process of training young physicists and radiophysicists. They are developed on
the basis of the Moodle platform. Training course is developed for each taught course on the educational por-
tal and is structured as follows: lecture part, practical part and part for knowledge control, filled with various
formats’ tasks (test, essay, open type tasks) and difficulty levels. The use of visualisation of learning material
on educational portals has a positive impact on the learning of the content being presented. The department is
developing new standard programs and educational programs for four-year and five-year courses at the faculty
of physics and the faculty of radiophysics and computer technologies.

The educational field is currently acquiring a distance learning format, so the department identifies the main
aims of online learning: 1) to fill gaps in knowledge, abilities and skills in certain courses; 2) to develop basic
courses of educational programs for students who are unable to attend full-time training sessions for various
reasons; 3) additional hobby education; 4) in-depth study of previously completed courses (for postgraduate
students).

To realise the possibility of obtaining a high-quality education, various textbooks, methodological sup-
ports and studying guides with detailed algorithms and methods for solving problems are of great help for
students. The staff of the department prepared 3 electronic methodological supports in mathematical analysis
for students of physical and radiophysical specialties [24; 25], a number of electronic studying guides only for
2020-2021. The textbook «Mathematical analysis. Examples and tasks» [26] will be published by A. A. Egorov,
L. I. Rushnova, 1. V. Rybachenko, A. P. Shilin in the third quarter of 2021. The staff of the department continues
to publish textbooks in English [27].
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For the first time, the department introduced open-type colloquia in the courses «Analytical geometry and
linear algebra», «Mathematical analysis», «Fundamentals of vector and tensor analysis». They represent stu-
dent’s prepared responses to creative questions in the form of presentations or video.

The department has a permanent full-time physical and mathematical school «Kvant BSU» aimed at popu-
larising mathematics and physics among schoolchildren and preparing pupils for olympiads and centralised
testing. Young employees of the department are actively working in the physics and mathematics school headed
by A. G. Gutor.

A total of 16 PhD theses and 7 doctoral theses have been defended by the staff and graduates of the depart-
ment over the past 45 years. The tradition of preparing author’s textbooks for courses in higher mathematics
continues both in the typographic version and especially recently in the digital form. The staff of the depart-
ment of HM & MP is ready to do everything to improve the level of mathematical training of students at the
faculty of physics and the faculty of radiophysics and computer technologies, in order to provide our republic
with qualified specialists for science-intensive and high-tech production.
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