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Abstract

This article analyzes the scientific and theoretical foundations of modern pedagogical
approaches in teaching higher mathematics. The study examines issues related to improving the
methodology of teaching higher mathematics based on competency-based, student-centered, and
activity-oriented approaches. The role of modern interactive methods, problem-based learning,
and practical classes in developing students’ analytical thinking is substantiated. The results
show that a systematic and scientifically grounded methodological approach increases students’
ability to deeply master knowledge and apply it in practice.
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AHHOTANUA

B nanHOIl cTaThe aHaNM3HPYIOTCA HAYyYHO-TEOPETUYECKHE OCHOBBI COBPEMEHHBIX
MEJarOrTM4eCKUX IMOJAXOJ0B B TMPENOJABAHUM BbICIIEH MaTeMaThukd. B  wuccinenoBanuun
paccMaTpUBAIOTCS BOMPOCH COBEPILIEHCTBOBAHUSI METOAUKU OOYUYEHHs BBICIICH MaTeMaTHKE Ha
OCHOBE KOMIIETEHTHOCTHOTO, CTYAEHTOLECHTPUPOBAHHOTO U JIESITEIbHOCTHO-OPHUEHTUPOBAHHOTO
noaxo0B. O60CHOBaHA POJIb COBPEMEHHBIX HHTEPAKTUBHBIX METOAOB, MPOOIEMHOT0 00y4YeHus
Y TMPAKTAYECKUX 3aHATHA B PAa3BUTHUM AHATIUTHUYECKOIO MBIIUICHUS CTYJIECHTOB. Pe3yibTaThl
HCCJICIOBAHMSI MOKA3bIBAIOT, YTO CUCTEMHBIM U Hay4HO OOOCHOBAaHHBIM METOAMYECKUN MOAXO]
MOBBIIIAET CIOCOOHOCTh CTYJEHTOB K INIyOOKOMY YCBOCHMIO 3HAaHHMH W MX MPAKTHUYECKOMY
IIPUMEHEHUIO.

KuroueBsble ciioBa

BEICIIAsE ~ MaTeMaTHKa, METOAWKA  TIPEMOJaBaHUS, KOMIIETCHTHOCTHBIA  MOJXO/I,
CTY/ICHTOIICHTPUPOBAHHOE OOYYCHHUE, AHAIUTHUYECKOE MBIIUICHUE, WHTCPAKTHUBHBIC METOIBI,
3¢ hekTHBHOCTH 00yUYCHUSI.
Introduction

Today, one of the most important tasks of the higher education system is to train
competitive specialists who are capable of independent thinking and possess practical

competencies. Due to its fundamental nature, higher mathematics plays a crucial role in
developing students’ logical and analytical thinking skills.
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However, traditional teaching methods are often focused on the mechanical acquisition of
theoretical knowledge and do not sufficiently develop students’ independent thinking and
practical skills. Therefore, the introduction of modern methodological approaches in teaching
higher mathematics has become an urgent issue.

The purpose of this article is to scientifically substantiate modern pedagogical approaches in
higher mathematics education and to demonstrate their effectiveness in developing students’
analytical thinking.

Methodology

In this study, modern pedagogical methods were applied to increase students’ interest in
higher mathematics and to develop their analytical thinking skills. The main directions of the
research methodology are as follows:

1. Problem-Based Learning (PBL)

The problem-based learning approach helps students independently solve real or theoretical
complex problems. Through this method, students not only strengthen their theoretical
knowledge but also develop analytical and critical thinking skills. For example, students were
assigned tasks related to identifying different types of sets.

2. Project-Based Learning

The project-based learning method develops students’ skills in teamwork, data collection,
analysis, and presentation of results. This approach facilitates the application of theoretical
knowledge in practice. For instance, students were assigned projects involving statistical analysis
or the creation of mathematical models.

3. Interactive Classes

During the learning process, students studied topics through question-and-answer sessions,
crosswords, quizzes, and small competitions.

4. Use of Digital and Visual Tools
To facilitate the understanding of mathematical concepts, software tools such as GeoGebra,
MATLAB, and Python were used. These tools enabled students to study abstract topics in a

visual and interactive manner.

Research Tools and Assessment

o Students were observed during classes through project tasks, problem-solving exercises,
and interactive activities.

o Student performance was assessed through project defenses and tests.

e Throughout the study, students’ engagement, interest, and level of analytical thinking
were analyzed.
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This methodology was aimed at developing students’ independent thinking and practical
skills, increasing their interest in higher mathematics, and applying theoretical knowledge to
real-life problems.

Results and Discussion

The study revealed that the application of problem-based, project-based, interactive, and
digital methods in teaching higher mathematics significantly increased students’ interest and
level of analytical thinking.

1. Students’ Interest

e Lessons conducted using interactive activities and digital tools increased students’
interest and attention toward the subject.

o Students became more confident in expressing their opinions, asking questions, actively
participating in classes, and striving to thoroughly understand the concepts.

2. Analytical Thinking and Problem-Solving Skills

e Problem-based and project-based methods contributed to the development of students’
abilities to independently analyze complex mathematical problems and find solutions.

3. Practical SKkills

o With the help of digital tools and visualization, students effectively learned to solve
mathematical models, formulas, and equations on computers, as well as construct graphs.

Discussion

The obtained results are consistent with both international and national research findings.
Compared to traditional lecture-based methods, modern methodological approaches:

e cenable deeper acquisition of knowledge;
e improve long-term retention;
 enhance the ability to apply knowledge in various fields.

Furthermore, competency-based and activity-oriented approaches align higher mathematics
education with the demands of the modern labor market. These approaches develop not only
theoretical knowledge but also practical skills.

Conclusion

The study demonstrates that the systematic application of modern pedagogical approaches in
teaching higher mathematics significantly improves the quality of education. Competency-based,
interactive, student-centered, and activity-oriented methods:

e develop analytical and critical thinking;
« foster independent problem-solving skills;
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 strengthen professional competencies.

In future research, enriching the study with empirical data, real classroom examples, and
quantitative indicators will further enhance the effectiveness of methodological approaches in
teaching higher mathematics.
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