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Abstract. The proposed methodology "MathFISLearn" for the formation of competencies of
applicants for the degree "bachelor" in distance learning in the discipline "Mathematical
foundations of information security”: 1) the study of basic mathematical concepts, theorems and
methods in the following sections: the theory of divisibility, theory of decomposition; number
theory, the theory of lichens and the theory of algebraic structures during lectures conducted using
the "Zoom" system, 2) algorithmization and programming for the implementation of: Euclid's
algorithm,; extended FEuclidean algorithm; Fermat algorithm; decomposition of the number by
dividing by sampling; sieve of Eratosthenes; Miller's test and organization of relevant research
during laboratory work, 3) acquisition of practical skills in solving systems of equations according
to the module based on various mathematical approaches and means when performing independent
work using recommended sources, 4) elaboration of theoretical material using lecturer
presentations and passing testing in the "Lider" system.
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Introduction

Problem statement. The coronavirus and our "new life under fire" led to the use
of distance learning, in particular in the discipline "Mathematical Foundations of
Information Security" and the formation of relevant subject competencies among
first-degree applicants under martial law, which confirms the relevance of the topic.

Analysis of recent research. Evaluation of competencies is the subject of
research of such scientists as: Bykov V. Yu., Gurevich R. S., Gurzhiy A. M., Morse
N. V., Ovcharuk O. V., Spirin O. M., Sysoeva S. O., Zhaldak M. 1. and others. It is
important to identify, analyze and summarize the experience of EU countries,
significant international organizations and initiatives (UNESCO, ECDL,
MICROSOFT, INTEL, etc.), as well as comparability for modern Ukrainian
education in international studies of the quality of education (PISA, TIMSS,
PEARLS) [1]. The analysis of recent research and publications revealed [1-7] the
following: 1) the lack of unified information and communication technologies for
training in the discipline "Mathematical Foundations of Information Security"; 2)
lack of a general methodology for organizing information security using various
mathematical methods and algorithms; 3) features of generation Z and the relevant
features of training applicants for the first stage; 4) the need to use distance learning

ISSN 2567-5273 29 www.moderntechno.de



Modern engineering and innovative technologies Issue 25 / Part 2

under the condition of the current situation in the world, and became the basis for the
development of its own methodology "MathFISLearn".

The purpose of the article is to develop a methodology for the formation of
subject competencies among applicants for the degree of "bachelor" in distance
learning in the discipline "Mathematical Foundations of Information Security".

1. Formation of subject competencies during lecture sessions

The proposed methodology "MathFISLearn" provides an opportunity for
applicants for the first degree in distance learning in the discipline "Mathematical
Foundations of Information Security" to study the basic concepts, theorems and
methods in the following sections: the theory of divisibility; theory of decomposition;
number theory; the theory of lichens and the theory of algebraic structures during
lecture sessions (32 hours), After the lecture lessons, the applicant must work out
theoretical material based on the compiled presentations of the teacher, which are
located in the distance learning system "Lider" [3], and undergo appropriate self-
testing. So, for example, when studying the theory of lichens, the applicant of the first
stage must: 1) know the definition (modulo comparison and the basic properties of
comparisons, the Euler function and its properties, the witness to the decomposition
of the number, Carmichael number, etc.); 2) to proof theorems (lemma, Fermat's
minor theorem, Fermat's theorem, Corcelt's theorem, etc.); 3) find solutions to
problems based on the use of Fermat and Euler theorems.

Finding a solution to some practical problems in the discipline "Mathematical
Foundations of Information Security" requires drawing up tables (Table 1 for
calculating the largest common divisor).

Table 1. Using the advanced Euclidean algorithm (general view)

Remains Incomplete particles X y
a — 1 0
b — 0 1
F1 q: Xj-2— qj " Xj-1 Yi2—=4qj " )1
2 q:
r3 qs3
Fn-1 qn-1
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An example (Figure 1) shows the decomposition of the number 105/38 into a
continuous fraction and the compilation of a table of subordinate fractions.

gs 2 1 3 4 2
P, 1 2 1%2+1=3 3#342=11 | 4*11+43=47 | 2*47+11=105
Oy 0 1 1#1+0=1 3¥1+1=4 | 4*4+1=17 2%17+4=38

Figure 1. Formation of subordinate fractions

2. Formation of subject competencies during laboratory work

The proposed "MathFISLearn" technique involves using guidelines [4, 5] the
following laboratory works (16 hours): 1) fundamental division algorithms
(Euclidean algorithm and extended Euclidean algorithm); 2) decomposition of the
number into factors (by sampling and using the Fermat algorithm); 3) methods for
generating prime numbers ("Eratosthenes' sieve" and the use of polynomial
formulas); 4) lichen theory (linear comparison solution and Miller test), and also
provides an opportunity for first-degree applicants to gain practical skills in
algorithmization and programming. So, for example, from the theory of division,
acquire practical skills in calculating the largest common divisor and the smallest
common multiple based on: Euclid's algorithm; extended Euclidean algorithm;
canonical decomposition of numbers, as well as compare the possibilities of different
approaches based on the results of research conducted on the created programs.

3. Formation of competencies during the performance of independent work

The proposed method "MathFISLearn" provides an opportunity for applicants
for the first degree when performing independent work on the basis of recommended
sources [4, 6] to acquire practical skills in finding a solution to compare the first
power by various mathematical means: Euler's theorem; properties of finite chain
fractions; extended Euclidean algorithm; properties of comparisons by module. In
addition, when performing independent work, the applicant can receive interesting
information about the life and research of outstanding scientists, such as: Abel;
Adamar; Bertrand; Carmichael; Corselt; Eratosthenes; Euler; Farm; Gauss; Germain;
Goldbach; Leibnitsa; Maltsev; Mersen; Miller; Riman; Vinogradov and others, the
contribution of which is studied in the framework of the discipline "Mathematical
Foundations of Information Security".

4. The use of a research approach in distance learning

Boyko M. A., Hrynevych L. M. and Morse N. V. determine that "the research
and cognitive method should become the most important component of the scientific
program at all levels and in all branches of science" [2]. The directions of acquisition
of research competence of applicants should include: analytical review of scientific
sources; solving a system of comparisons by module based on the use of two
approaches: according to the Chinese pastor theorem and by the substitution method;
analysis of the results; formulation of conclusions.
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Features of generation Z and the corresponding features of training applicants
for the degree "bachelor" under modern conditions require the introduction of new
methods [7] in the conditions of distance learning and the use of interactive teaching
methods. So, for example, according to the "Teaching-learning" method, one
applicant for the first degree, having created his own program, explains to another
applicant and jointly conducts appropriate studies of numbers based on the use of
various mathematical tools, in particular, according to Fermat's algorithm and the
decomposition of a number by dividing by sampling, as well as a graphical
interpretation of the Chinese remainder theorem.

Conclusions

1. The proposed methodology "LearnMathFIS" for the formation of
competencies of applicants for the degree "bachelor" when studying remotely in the
discipline "Mathematical Foundations of Information Security": the use of "Zoom"
during lecture classes; performance of laboratory work on the basis of compiled
programs; performing independent work using various mathematical methods and
approaches based on recommended sources; conducting unit testing in the "Lider"
system.

2. Based on the use of the proposed methodology "LearnMathFIS", the applicant
for the degree "bachelor": firstly, masters the subject competencies in the discipline
"Mathematical Foundations of Information Security"; secondly, it acquires practical
skills in scientific activity in organizing and conducting research on the basis of the
created programs and formulating relevant conclusions on the use of: mathematical
apparatus; algorithmization; programming; organization of research and their results.
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Anomauyia.  3anpononosana  memoouxa  «MathFISLearn»y — woodo  ¢opmyeanus
KoMnemeHnmHocmetl 3000y8a4ié Cmynens «0aKaiaepy npu OUCMAHYIUHOMY HABYAHHI 3 OUCYUNTIHU
«Mamemamuuni ocnosu ingpopmayitinoi 6e3nexuy: 1) 6usueHHs OCHOBHUX MAMEMAMUYHUX NOHAMD,
meopem ma Memooié 3a HACMYNHUMU PO30LIAMU: Meopis NOOLIbHOCMI;, Meopisi PO3KIAOAHH,
meopis wucei; meopis TUWKIE ma meopis aneedpaiyHux Cmpykmyp nio 4ac J1eKyiiuHux 3aHamitl, uo
nPoBOOAMbCA 3a OONOMO2010 CUucmemu «Zoomy, 2) aneopummizayis ma npocpamy8aHHs uooo
peanizayii: aneopummy Eexnioa; poswupenozo esknioogozo anzopummy, aneopummy Pepma;
PO3KNA0AHHA 4ucia OileHHAM Memodom npod; pewema Epamocgena; mecmy Minnepa ma
opeanizayii 8i0N0BIOHUX O0CNIONCEHb NI0 YAC 1AOOPAMOPHUX pobIim, 3) NpuoOAHH NPAKMUYHUX
HABUYKIB D036 °A3aHHS CUCTEeM NOPIGHAHb 3a MOOYIeM HA OCHOBI PI3HUX MAMEMAMUYHUX Ni0X00i8
ma 3aco0isé nio Yac UKOHAHHA CAMOCMIUIHOI pobOMU 3 BUKOPUCMAHHAM PEKOMEHOO0BAHUX OXcepel,
4) onpayvosyeanHs meopemuyHo20 Mamepiany 3 GUKOPUCMAHHAM Npe3eHmayii jaexmopa ma
NPOX0OJHCEeHHs mecmy8anHs 6 cucmemi «Jlioepy.

Kniouosi cnosa: xomnemenmuicmov, Oucmanyiline HAGYAHHA, IH@oOpMmayitina Oe3neka,
MamemMamuyHi NOHAMMS, meopemu, mecmu, arcopummu, nioxoou, 3acoou.
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