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Abstract. This article addresses the issue of teaching mathematics in the training
of IT specialists at higher education institutions. The rapid growth of information
technology and its implementation in various sectors of the economy, manufacturing,
education, and elsewhere requires continuous updating of fundamental knowledge
and the acquisition of professional skills for IT graduates. The article notes the
importance of improving teaching methods for mathematical disciplines and the
resulting competencies, emphasizing the integration of interdisciplinary links aimed
at developing professionally oriented training for bachelor's degree IT specialists.
The research methods utilized the key principles of a practice-oriented approach and
interdisciplinary relationships between fundamental mathematical and specialized
disciplines. Based on the study, the authors conducted an analytical review of
mathematics teaching methods and the integration of mathematical disciplines and [T
to develop the necessary competencies of future information technology specialists.
Based on the study, the authors found that integrating disciplines, particularly the
sections "Linear Algebra and Analytic Geometry" and "Programming," improves
the quality of acquired knowledge by developing analytical and mathematical logic,
a deep understanding of algorithmic thinking, and strengthening the connections
between them. This study demonstrated that teaching mathematics requires
emphasizing the connection with professional disciplines, focusing on solving

183 |@ ofe,




SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS

practice-oriented applied problems, which will contribute to enhancing the required
competencies of future IT bachelor's degree students.
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AnHotaums. byn makanaga xkorapbl OKy opbiHIapbiHAa [T mamanpapbiH
Jasipiiayda MaTeMaTHKaHbl OKBITY Mceleiepl KapacThIpbulIbl. AKHapaTThIK
TEXHOJIOTUSIIAPIABIH KAPKBIHABI ©Cyl JKOHE OJIapblH 3KOHOMHKAHBIH OpTYpIi
caylanapblHia, eHaipicre, OimiM Oepyne jkoHe e3re cananapaa eHrizimyi [T
TYJEKTepiHeH ipreii OuUmMAEpiH Y3AIKCi3 KaHAPTHIT OTBHIPYABI JKOHE KociOm
JaFIpLIIapAbl MEHIepyIl Tajan ereii. Makanaja MareMaTuKajblK MOHACPIl OKbITY
OIICTEMECIH KETUITIPYIIH KoHE OaH TyBIHIAUTHIH KY3BIPETTUTIKTEPIi JAMBITYIBIH
MaHBI3IBUIBIFEl aTam eTumi, OakamaBpuar AcHredinmeri 1T mamammapbH kociOm
OarnmapiaHraH Aaspiayra OaFbITTanfaH IOHAPaJbIK OaiiaHbIcTapAbl KYLIEHTyre
Oaca Hazap aynmapbliajgbl. 3epTTey oicTepi Taxipubere OarbITTalFaH TOCUIIIH
HETi3ri KaruAaTTapblH JKOHE Ipreii MaTreMaTHKalblK [eH apHaiibl IMoHAep
apachbIH/IaFbl MOHAPANBIK OaiilaHbICTapIbl KAMTHIIBL. 3epTTey OapBICHIH/IA aBTOPIIAp
Ooamak akmaparThlK TEXHOJIOTHIIap MaMaHIAPBIHBIH KAXKETTi KY3bIPETTUTIKTEepiH
JaMbITy VIIIH MAaTeMaTHKaHbl OKBITYy OJICTEMECIHE MOHE MaTeMAaTHKAaJbIK
nonzgep MeH IT moHAepiHiH HHTErpalMsChlHA AHAJIMTUKAIBIK IIONY >KYPTi3fi.
Hotmxecinae apropnap «ChI3BIKTHIK a1reOpa >koHe aHAIUTHKAIIBIK TeOMETPHS» MEH
«barmapnamanay» moHIepiHiH OeniMaepiH e3apa WHTErpanusiay aHaIWTHKAIbIK
JKOHE MaTeMaTHKAaJblK JIOTUKaHbI, aJrOPUTMJIK Oinayabl TepeH TYCIHy
KaMTaMachl3 €Till, OJIapIblH apachlHAArbl OalJIaHbICThl HBIFANUTY apKbLIbl aJIbIHFaH
OlTIMHIH camachlH >XKaKcapTaThIHBIH aHbIKTaabl. by 3eprrey MareMaTHKaHBI
OKBITYIbIH KOCiOM TOHJEpMEH OaillaHBICBIH HBIFAWTYIBIH MaHBI3AbUIBIFBIH aTall
eTesli, COHal-aK MpakTHUKara OarbITTalFaH KOJAaHOa bl ecenTepli HIenryre Hasap
aynapy 6onamax [T 6akanaBpiapbIHBIH KOCIOH KY3bIPETTUTIKTEPiH apTTHIPYyFa bIKIIAT
eTETIHIH KOpCeTe/I.
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AuHoranus. JlaHHas crarbsg MOCBSIIEHAa MpoOJeMe  IpernofaBaHusI
MaTeMaTHYeCKUX AUCIUILIHH MpY oarotoBke [ T-criennanucToB B BRICIINX Y4EOHBIX
3aBeficHUsIX. B cBsi3n ¢ OypHBIM POCTOM HH(OPMAIIMOHHBIX TEXHOJOTMH M HX
BHEJ[PEHUEM B pa3IHyHbIe C(hepbl SKOHOMUKH, IPOU3BOJICTBA, 00pA30BAHUS U IPYTUX
o0OnacTtel BozpacTaeT He0OXOAUMOCTh [TOCTOSTHHOTO OOHOBJICHUS (PyHJaMEHTAILHBIX
3HaHUH W TPHOOpeTeHUs] MPOPEeCCHOHATBHBIX HABBIKOB BbITyCKHUKamMu [T-
HanpapJIeHWH. B cTaTbe 0TMEYaeTCsl aKTyaJIbHOCTh COBEPIICHCTBOBAHUS METOAMK
NpenojiaBaHus MaTeMaTHUECKUX AUCUUILIHH U (POPMUPOBAHUS COOTBETCTBYIOIINX
KOMIIETEHIIUH, C aKIEHTOM Ha HWHTErpalyi0 MEXIUCLUIUIMHAPHBIX CBS3EH,
HANpaBJICHHBIX Ha pa3BUTHE NPO(ecCHOHATBHO-OPHEHTUPOBAHHON ITOJrOTOBKH
OakanaBpoB 1o [T-crenmanbHOCTAM. MeETONOIOrHYECKYI0 OCHOBY HCCIIEIOBAHHS
COCTAaBUJIM OCHOBHBIE IIOJOKEHHUS  IPAKTUKO-OPUEHTUPOBAHHOIO  IOJXOJA
U MEXKIUCHMIUIMHAPHBIX  B3aUMOCBs3eH  Mexay  (yHAaMEHTaJbHBIMH
MaTeMaTHYECKUMH M TPO(UIBHBIMU JHCHUILITMHAMU. Ha ocHOBe MpoBen&HHOTO
aHali3a aBTOPHI BBHIMONHWIN AHAIUTHYECKUH 0030p METOAWK NperoiaBaHus
MaTeMaTHKH, a TakXKe BOIPOCOB HWHTETPALMU MaTeMaTW4eCKuX JUCHUILUIUH |
IT nns QopMupoBaHUs HEOOXOTUMBIX KOMIICTCHIIUN OyIyIIUX CIEIHATUCTOBR
B oOmacth WHQOPMAIIMOHHBIX  TEXHOJOTMH. Pe3ympraTel — HccieqoBaHHS
[IOKa3aju, 4TO HWHTErpauus JIUCUUIUIMH, B 4YaCTHOCTH pasnenoB «JIuHeiHas
anreOpa W aHaJIUTHYECKass TeoMeTpusi» U «lIporpaMMHpoBaHHE», CIIOCOOCTBYET
VIYUIIEHUIO KauyecTBa MOJIyYaeMbIX 3HAHHUM 3a CUET pa3BUTHUS aHAJUTUUYECKOW U
MaTeMaTH4YeCKOl JIOTHKH, TIIyOOKOTO MOHUMAaHHS aJTOPUTMHUYECKOTO MBIIIICHHS
U YKpEIUIEHUS] B3aUMOCBsA3€H Mexy Humu. MccenenoBanne npoieMOHCTPUPOBAIIO,
YTO TIPU TPENoJaBaHUM MaTeMaTHKH BaXXKHO YAENATh BHHMMAaHHE B3aUMOCBS3U
¢ npodeccHOHANBHBIMU JUCHMIUIMHAMY, aKUEHTUPYS BHUMAHHE Ha pEIICHHH

185 |@ ofe,




SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS

MPAaKTUKO-OPUEHTUPOBAHHBIX MPHUKIAAHBIX 33[a4, YTO CIIOCOOCTBYET MOBBIIICHHIO
ypOBHS IpopecCHOHANBHBIX KOMIIETeHIMI Oynynmx OakanaBpoB [ T-HanpaBieHHH.

KiioueBsble ciioBa: oOpa3oBanue, MateMarrka, [T HanpaBiieHHs, KOMIIETECHIINH,
MEXIUCLUUTITUHAPHBIE CBSI3U

Introduction. The quality of higher education plays a crucial role in the context
of the digital economy. Today's employers seek specialists who not only possess
creative thinking and the ability to bring innovative ideas to life but are also competent
in their field and ready for continuous learning. Mathematical education is becoming
key in various fields of knowledge. Therefore, improving the professional training of
IT specialists in universities involves the development of new effective educational
technologies and methodological approaches aimed at enhancing and improving the
process of mastering important academic disciplines.

At the international technology forum Digital Bridge, President Kassym-Jomart
Tokayev stated that one of Kazakhstan's strategies is to create major digital hubs
in the Eurasian space and to train at least 100,000 highly qualified IT specialists
(Oficial'nyj sajt Prezidenta Respubliki Kazahstan, 2025)

Within the framework of the Concept of Digital Transformation, the development
of the information and communication technology sector, and cybersecurity for the
years 2023 — 2029 (Postanovlenie Pravitel'stva Respubliki Kazahstan, 2023), the
number of budget places for programs in the field of Information and Communication
Technologies is increasing each year. For instance, 9,103 places were allocated for
the 2022/2023 academic year, 10,103 for 2023/2024, and 10,903 for 2024/2025
(Nacional'nyj centr testirovaniya, 2025).

However, merely increasing the enrollment in IT specializations does not satisfy
the demand for highly qualified IT specialists. There is a recognized need to improve
the quality of mathematical professional training for students in fundamental
mathematical disciplines (Myrzayev et al., 2024).

In the context of modern state educational standards for the field of Information
and Communication Technologies, students are expected to master a broad spectrum
of fundamental mathematical disciplines within a limited timeframe. This presents
a significant challenge due to the disparity between the volume and content of the
academic material and the time allocated for its mastery. The existing system of
teaching mathematical disciplines and the associated methodological support do not
always meet the growing competency requirements for IT graduates from employers.
The insufficient connection of the mathematical disciplines cycle with related
specialized disciplines negatively impacts the quality of the acquired professional
competencies and the overall educational process. Considering these problems, the
prioritization and improvement of teaching methods for mathematical disciplines
and the competencies obtained, aimed at forming professionally-oriented training
for bachelor-level IT specialists, is a priority task.

The goal of this article is to understand the overall structure and content of
mathematical courses and their connections with core disciplines, which ensure

() O & 186




ISSN 1991-3494 5.2025

the targeted application of acquired mathematical competencies in real situations,
making the learning process focused on practical application and the development of
future professional skills.

Research materials and methods. To promote mutually beneficial cooperation
in higher education between Korea and Kazakhstan, the "Leading University Project
for International Cooperation" (LUPIC) was launched jointly with the "Computer
Science" program of Korkyt Ata Kyzylorda University and Seoul National University
of Science and Technology (SeoulTech). Officially started on April 1, 2023, LUPIC
is planned for the period from 2023 to 2030. The LUPIC program aims to strengthen
international cooperation in education and information technology, as well as to
enhance teaching capabilities and introduce advanced educational practices.

In the study, the authors followed the principles of a practice-oriented approach
and interdisciplinary connections, the requirements of the state educational standards
of the Republic of Kazakhstan for the field of information technology, and the
educational programs developed within the framework of the LUPIC joint project.
An analytical review of the integration of mathematics and IT was conducted,
focusing on the role of mathematical education for future information technology
specialists. Practically, the possibilities of applying the acquired mathematical skills
to solve non-standard tasks encountered in core disciplines when training specialists
in Artificial Intelligence (Al), Cybersecurity (CS), and Computer Science (CS) were
studied, taking into account the advanced international educational experience of
SeoulTech.

Results and Discussion. The training of students in the field of information
technology is constantly evolving, undergoing changes, and responding to the
emergence of new directions. Market demands are rapidly changing, necessitating
continuous updates to the knowledge and skills of future IT specialists. For this
reason, it is crucial to acquire a solid professional education from school through
university to keep pace with current requirements. The significance of modern
mathematics and computerization in ensuring the quality of future IT specialists'
training cannot be overstated; this phenomenon is referred to as the digital revolution.

Scientific research indicates that mathematics plays a critical role in shaping
the professional competence of students (Krasnyanskaya, 2022: 10). It serves as a
universal language for describing and studying various objects and processes and
contributes to the development of cognitive skills in future specialists. Considering
this, mathematics education should be aimed not only at acquiring specific knowledge
and skills but also at encouraging self-education using mathematical methods. The
impact of mathematics on cognitive structure is linked to its ability to develop
various cognitive processes such as comparison, analysis, synthesis, generalization,
and others.

The transition from the school education system to university presents its own
set of challenges. In the school system, the quality of mathematical education is
significantly influenced by the ineffective use of classroom hours, adjustments in
the depth of study, the redistribution of educational loads between algebra and
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geometry, the qualifications of teachers, the availability of materials, the learning
environment, teaching methodologies, individualized approaches, insufficient
stimulation of interest in mathematics, the format of practical classes, and the quality
of assignments, among other factors.

Adapting to the profession for first-year students in computer science is equally
challenging. During university studies, each subject can contribute to the development
of professional skills; however, we believe that mathematics plays a crucial role as a
universal language for analyzing and studying objects and processes and as a means
of forming a cognitive approach in future specialists.

The problems of mathematical education for future bachelor-level IT specialists lie
in an inadequate foundation in mathematics, a lack of time for studying mathematics,
the complexity of mathematical concepts, the need for in-depth study of sections of
fundamental mathematics, and other issues.

The role of mathematical education and knowledge of basic mathematical
disciplines for IT specialists is essential, and a strong foundational education is
indispensable (Marchenko et al., 2018: 7, Balaba, 2023: 3). An educational approach
based on the principles of sequence and continuity in the presentation of educational
material, as well as effective allocation of study time, involves systematic testing to
ensure comprehension. This supports the maintenance of a high pace in acquiring
new knowledge and helps achieve high-quality educational outcomes (Semenova et
al., 2018: 3).

Mathematics education plays a key role in the professional training of students in
information technology fields. It provides not only a theoretical foundation but also
practical skills necessary for developing well-grounded solutions in programming.
Therefore, mathematical competencies are crucial in forming the professional
qualifications of future IT specialists (Kenzhalieva et al., 2020: 3, Borisov, 2024: 9).

According to the study (Rozhkova et al., 2021: 8), the use of project-based learning
in the process of studying mathematics in the first semester of study at a technical
university contributes to increasing students' interest in the educational process. In
(Hudzhina et al., 2019: 6), a project-based approach to teaching the discipline of
"Mathematics" for IT students is proposed, which promotes the development of the
ability to construct and analyze mathematical models.

The main directions of integrating information technology and mathematics,
based on the authors' theory of modeling, are examined in (Mel'nikov et al., 2020:
7). In (Vlasov et al., 2020: 11), the authors present a selective course "Instrumental
Methods of GeoGebra", created based on technological methods for developing
educational materials. This course opens new horizons for using the computational
and graphical functions of GeoGebra in teaching mathematical subjects to IT students,
with an emphasis on visualization and active student participation in scientific and
project work.

Mathematical education forms a crucial foundation for the professional training of
students in IT fields. Studying mathematics not only establishes a theoretical base but
also assists future programmers in developing well-grounded solutions to practical
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problems in their professional activities. Therefore, mathematical competencies play
a significant role in shaping the professional qualifications of future IT specialists.
These competencies include skills and knowledge in mathematics that enable
individuals to effectively solve mathematical problems, analyze information, and
apply mathematical methods to various fields of science and everyday life. They
encompass the ability to work with numbers, formulas, graphs, solve equations,
conduct logical reasoning, and more. Proficiency in mathematical competencies
substantially enhances the quality of thinking and fosters the development of logical
and analytical reasoning.

The experience of teaching mathematical disciplines in the educational process
of IT specializations suggests a preference for teaching approaches that allow for
work in small groups to solve specific problems, understand practical relevance,
and promote the development of communication skills. Such a methodology helps
maintain a relatively high pace of mastering new material and ensures a good quality
of acquired knowledge.

A priority component of students' professional training is their mathematical
training, which contributes to the development of professional and mathematical
competence of graduates of technical universities (Abylkasymova et al., 2022: 16).

Key components of mathematical training include logical-content connections
and the establishment of strong links between specific mathematical knowledge
and its application in professional activities, along with an understanding of applied
aspects. When developing mathematics curricula for students in IT fields, it is
essential to consider the importance of interdisciplinary integrative connections for
forming the necessary competencies. The content of the topics and the structure
of the material should contribute to the formation of the skills and competencies
required in professional activities. It is important to maintain the structural coherence
of mathematics, including aspects that may not have a direct relation to the future
profession but are crucial for understanding the subject as a whole.

According to the authors (Vintere et al., 2019: 7), the key goal of higher education is
to develop competencies in future specialists, which are necessary for their successful
professional growth and contribute to the socio-economic development of the
country. Effective training of IT specialists requires the creation of a methodological
system that includes the development of mathematical abilities and professional
skills, as well as the formation of personal qualities through mathematics education.

In line with the directive of the President of the Republic of Kazakhstan, Kassym-
Jomart Tokayev, regarding the establishmentof branches of leading foreign universities
in Kazakhstan, starting in 2025, students from Korkyt Ata Kyzylorda University will
study at Seoul National University of Science and Technology (SeoulTech) under a
dual-degree program. Students can earn a dual degree from SeoulTech and Korkyt
Ata Kyzylorda University. Enrollment for this program will begin in the 2025-2026
academic year and will be available to students who have enrolled in the School of
Artificial Intelligence and Informatics at Korkyt Ata Kyzylorda University. Given
this, high requirements for English language proficiency (such as IELTS or TOEFL
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certification) and scores on the National Testing Center (NTC), including subject-
specific mathematics, will be in place for applicants to the educational programs
"Al Architect" and "Data Management". This requirement is due to the fact that
several core courses will be taught by the faculty of SeoulTech. Therefore, in the
joint educational programs, the cycle of fundamental mathematical disciplines for [T
students must be comprehensive and systematic to prevent it from becoming merely
a collection of facts, formulas, and theoretical information intended only for narrow
specialization.

Analysis of the certificates of the 2023 applicants to Korkyt Ata Kyzylorda
University in the field of Information and Communication Technologies shows weak
preparation in the subject of "Mathematics" (https://platonus.korkyt.kz/). Among
those enrolled in the "6B06149 - Information systems" program, 23 applicants passed
the subject "Mathematics" with a score of "Satisfactory" (6-29 points), 7 applicants
received a "Good" score (30-39 points), while none achieved an "Excellent" score
(40-45 points). In the "6B06150 - Computer equipment and software" program, 15
applicants passed with a "Satisfactory" score, and 2 with a "Good" score. For the
"6B06152 - Information security systems" program, 69 applicants passed with a
"Satisfactory" score, and 3 with a "Good" score (see Figure 1).

Among those enrolled in the "6B06149 — Information Systems" program, 76.6%
achieved a "Satisfactory" score in Mathematics, while in the "6B06150 - Computer
equipment and Software" program, 88.2% achieved this score, and in the "6B06152
- Information Security Systems" program, 95.8% achieved it. This indicates a lack
of understanding of the material, teacher qualifications, and implementation of new
teaching methods to stimulate students' interest in mathematics within the school
education system.

6B06152 - Information security systems -
6B06150 - Computer equipment and software .
6B06149 - Information systems -

0 10 20 30 40 50 60

"5"-is Excellent ®"4"-is Good ®m"3"-is Satisfactory

Figure 1 - Academic performance in the core subject "Mathematics" enrolled in 2023 in the field of
information and communication technologies at the Korkyt Ata Kyzylorda University
Note: based on the National Testing Center certificate data" (https://platonus.korkyt.kz/, 2025)

Attention should also be directed to processes and phenomena described in sections
of other professional disciplines, as they can significantly enrich the professional
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development of students, emphasizing the role of interdisciplinary connections in
applied training for future IT specialists. This need and insufficient correlation are
well demonstrated during the learning process, where university students in IT fields
annually participate in what is known as competitive programming olympiads.

Competitive programming (Federaciya sportivnogo programmirovaniya, 2025) is
a form of competitive activity for IT students where participants solve programming
problems within a limited time frame. Such competitions help develop skills in
algorithmic thinking, efficient code writing, and solving complex mathematical and
engineering problems, serving as a starting point for professional-oriented training
during education. Participants compete individually or in teams, striving to achieve
optimal results in solving the set tasks using online platforms like Codeforces,
Topcoder, and others.

It should be noted that major IT companies such as Yandex, Google, Meta
(Facebook) include competitive programming olympiad-style tasks during their
employmentinterviews, serving as anindicator to assess the professional competencies
of future IT specialists possessing logical, algorithmic, and mathematical skills, as
well as creative thinking to solve complex applied mathematical problems and issues.

Competitive programming requires participants to have not only programming
skills but also a deep understanding of several mathematical disciplines. Key areas
of mathematics often used in competitive programming include:

e Linear, nonlinear, and dynamic programming, greedy algorithms, etc.,
necessary for determining optimal solutions.

e Number theory elements used in problems such as prime number determination,
factorization, application of the Chinese remainder theorem, Fermat's theorem, and
others.

e Combinatorics used for solving problems involving counting complex
combinations of objects, permutations, combinations, and the principle of inclusion-
exclusion.

e Graph theory necessary for choosing shortest path algorithms (Dijkstra's
algorithm, Floyd-Warshall algorithm), topological sorting, finding bridges and
articulation points, etc.

e Analytical geometry necessary for calculations involving points, lines,
polygons, and circles, as well as using algorithms to determine convex hulls and
calculate areas of figures.

e Elements of probability theory and mathematical statistics used for solving
problems related to uncertainty and random processes, lottery ticket issues, winning
combinations, etc.

e Game theory elements, numerical methods, operation research, etc.

All these branches of mathematics provide the necessary tools for analyzing
and solving applied and practice-oriented problems. In turn, understanding these
concepts and being able to apply them in practice are key to acquiring professional
competencies.

We believe that the correlation between teaching mathematics and profile
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disciplines, particularly the section of "Linear Algebra and Analytical Geometry,"
with an emphasis on logical consistency, improves students' knowledge quality in
analytical and mathematical logic, algorithmic thinking through the implementation
of a unified teaching approach, systematization of material, and strengthening
links with the "Programming" discipline of the profile cycle. Activating students'
independent work is achieved through the introduction of individual tasks, including
solving typical problems and performing non-typical tasks encountered in competitive
programming, which require a creative approach.

The discipline of "Linear Algebra and Analytical Geometry" not only forms
the basis for preparing IT professionals but also provides a powerful toolkit for
effectively solving a wide range of applied problems encountered in various fields
of human activity.

As an example, let's consider some applied aspects of the elements of the discipline
"Linear Algebra and Analytical Geometry" necessary for solving competitive
programming olympiad problems, which are held annually among IT students of
higher educational institutions (Bajarystanov et al., 2019: 5):

1. Understanding the representation of basic geometric objects on the plane, such
as points, lines, segments, planes, circles, etc., is an important element of education,
but it is also important to remember about space.

2. Finding the equation of a line connecting two given points.

3. Ability to determine the coordinates of the intersection point of two lines.

+. Knowledge of the perpendicular to a line and determination of the parallelism
of lines for analyzing geometric constructions.

s. Knowledge of equations of geometric figures on the plane and in space.

I understand you want to translate the specific example of a geometric problem
involving determining if a point lies inside a triangle formed by given vertices in a
Cartesian coordinate system.

Among the key operations associated with geometric figures, one can highlight
the task of determining the area of a polygon, the task of establishing whether a
point belongs to a certain figure, and other similar tasks. When solving various
computational geometry problems, there is a need to use scalar, vector, and cross
products of vectors.

Let's consider problems encountered in competitive programming that involve
elements of analytical geometry.

Example 1. In the Cartesian coordinate system on the plane, the coordinates of
the vertices of a triangle and a point are given. It is required to determine whether
this point belongs to the triangle formed by these three vertices.

Solution. Let's consider one of the ways to solve the problem (other solutions
are also possible). Denoting the vertices of the triangle as points A, B, and C, we
construct the triangle through these points by connecting the vertices. There are two
possible configurations of point D, which are represented in figures 2a and 2b.
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Figure 2a. The point is outside the triangle.
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Figure 2b. The point is inside the triangle.

Let's connect points A, B, and C with point D. We then obtain the following three
triangles AABD, AADC, ABDC (see figure 3a, 3b).

Alay, ay)

Clex. ¢y)

Ay, ay)

B, by)

Clex, &)

X

¥

Aax, ay)

Clex, ¢)

X

Figure 3a. The point is outside the triangle. Figure 3b. The point is inside the triangle.

Knowing the coordinates of the triangle's vertices, we can find the lengths of its
sides. In our case, the length of side AB:

Jl{b.x - a.;r}: + {b;.: - ﬂ'.;r}:

Next, using this formula, it is necessary to find the lengths of sides AB, BC, CA,
AD, CD, and BD. To find the corresponding areas of the triangles, we can use the
Heron's formula:

S=/pxp—a)+(p—Db)+(p—c)

where,p = (@ + b+ ¢} /2, where a,b,a,b, and cc are the sides of the triangle.
Therefore, solving the problem, i.e., determining whether the point is inside the
triangle, involves checking the condition

|Snamc — (Saasp + Saapc + Sasncll<e (1)

where, Sa48c, Sa48p, Saapcy Saspe the corresponding areas of the triangles,
where ¢ is a specified tolerance (you can take €=0,00001).

It should be noted that in equation (1), the condition check is explained by the fact
that in program implementation, one often works with real data types such as real,
float, and double depending on the programming language, which may not always

guarantee exact equality.
@¥orel
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In some problems, it's also required to determine if a point lies on a side of the
triangle. In such cases, we need to find the equation of the line passing through two
given points. For instance, for side AB

x—a, Y—ay

by—a, b,—a,

After the transformations, we obtain

b, —a,
¥y~ By
—xlx—a,J)+a,
b, —a, ( )+ ay

vy =

For the other sides, the calculations are similar. So, to determine whether the
point lies on a side, it is necessary to substitute the coordinates of point D (dx, dy)
into this equation.

Example 2. Given two circles, each defined by the coordinates of its center (P1
and P2) and radius (r1 and r2). The task is to find all their intersection points (either
one, two, none, or the circles coincide).

Solution. Let r1 and r2 be the radii of the circles respectively. To begin with, we
find the distance between the centers of the circles, d = IP1 - P2I. If d > rl + 2, then
there are no solutions; the circles are separate. Conversely, if d < |r1 - 12|, there are
also no solutions, as one circle lies completely within the other. To determine the
intersection points, we can relocate the center of the first circle to the origin. Then
we obtain a system of two equations:

P+yr=n'(x—x )+ (y—y2)? =17
Subtracting the first equation from the second, we obtain
(P +y2 =1 —2xx, =2y, + (¥ + ¥+ —1)) =0

So, we reduced our problem to the intersection of the first circle with the following
line:

Ax +By+C=0,
A=-24,B=-2y, C=x3+y}+17—rf

Solving this problem will find the intersection points, which will be the answer
to the question. The organized work in this way is aimed at effectively forming
knowledge and practical skills in the fundamental sections of analytic geometry
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in an optimal time. A distinctive feature is the concise, compact, and accessible
presentation of material with a unified teaching methodology, where acquired
competencies are applied to solve non-standard problems involving specialized
disciplines. The fact that subject interconnections play a key role in aligning
mathematics teaching methods with professional disciplines specific to the IT sphere
is extremely important. These connections facilitate interaction between different
topics and sections within a discipline, as well as across different disciplines,
promoting a professionally oriented approach to the learning process. In our
opinion, such an approach enables students to develop necessary skills and apply
them in new areas, as well as tackle complex applied problems in their professional
practice, using the full range of mathematical knowledge. It should be noted that
direct integration connections identify the mathematical knowledge necessary
for programmers to successfully master specialized disciplines and apply them in
professional activities. At the same time, feedback helps determine the value and
place of mathematical topics and content within the context of general professional
disciplines. Thus, for students in IT-related fields, mathematics should be viewed
as an element of professional training rather than a component of general culture.
Mathematics is used to demonstrate the capabilities of IT, to describe algorithms
and other components of IT, as they are interconnected and complement each other,
opening up new opportunities for technology and science development. Taking the
above into account, in our opinion, integration of mathematics and IT develops the
following skills and professional competencies:

e  Algorithmic thinking, where mathematics teaches abstract thinking and IT
provides tools for implementing these thoughts in the form of programs.

e Methods of effective problem solving, where the combination of IT and
mathematics allows for the development of efficient algorithms for solving complex
applied problems.

e Modeling and data analysis, where mathematical methods help create data
models, while IT provides opportunities for their analysis and processing.

e Competence in cybersecurity, where mathematical methods are used to
create ciphers and protect information.

e Combining mathematical knowledge with general professional disciplines
to create innovative products and methods for their solution.

Conclusion. The pace of development of information technology and the volume
of theoretical information in the education of IT specialists at the university require
the development of additional methods for more effective acquisition of new
knowledge. The work considers an approach to teaching sections of mathematics
focused on integrating relationships with specialized disciplines. This approach helps
to rationally organize educational activities. The advantage of this methodology
lies in the efficient development of practical problem-solving skills alongside the
acquisition of theoretical knowledge. Such an organization of the educational
process can be applied when studying various mathematical disciplines with the
appropriate methodological support. Thus, understanding all the material studied
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allows for the conscious application of various mathematical methods in real life,
making education more practice-oriented and should be balanced taking into account
the future qualifications of IT bachelor's degrees. Therefore, the development and
improvement of existing methodologies that include interdisciplinary relationships
contribute to defining the goals of practice-oriented education and help adapt to work
with a large volume of knowledge, opening up new opportunities for the development
of professional competencies of IT specialists.
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