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Abstract 

 

Introduction: A modern specialist in practically 

any field should not only possess professional 

expertise but also have a good command of 

modern computer technologies and main 

mathematical methods of data modeling and 

processing. It is employers’ requirements and, at 

the same time, students’ demands to receive this 

exact type of education. The study examines 

various ideas of educator-researchers striving to 

change the educational process to match the new 

goals. Meanwhile, the authors place the main 

emphasis on teaching mathematics. Drawing on 

the experience of teaching at the Financial 

University under the Government of the Russian 

Federation, the authors propose an integrative 

model of teaching mathematics that utilizes the 

contextual approach and content-based teaching. 

Materials and Methods: The main methods of the 

study are the analysis of scientific works and 

pedagogical modeling based on the following 

methodological approaches: competency-based, 

integrative, activity-based, as well as the concept 

of the zone of proximal development. The authors 

place special importance on the contextual 

approach and content-based teaching. 

Results: The analysis of works confirms the 

significance and relevance of interdisciplinary 

courses. The necessary modernization of the 

educational process and its contents is based on 

the integrative approach. The contextual 

   

Аннотация 

 

Современный специалист практически 

любой отрасли помимо профессиональных 

знаний должен владеть современными 

компьютерными технологиями и основными 

математическими методами моделирования и 

обработки данных. Это требование 

работодателей и, с другой стороны, запрос 

студентов на получение именно такого 

образования. 

В работе рассматриваются различные идеи 

педагогов-исследователей, стремящихся к 

изменению образовательного процесса в 

соответствии с новыми целями. При этом 

основной акцент авторы делают на обучении 

математике. 

Опираясь на опыт преподавания в 

Финансовом университете при 

Правительстве Российской Федерации, 

авторы предлагают интегративную модель 

обучения математике, использующую 

контекстный подход и контентное обучение.  

Материалы и методы: Главными методами 

исследования являются анализ научных 

публикаций и педагогическое 

моделирование, основанное на следующих 

методологических подходах: 

компетентностном, интегративном, 

деятельностном, а также концепции зоны 

ближайшего развития. Особую роль авторы 
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approach is increasingly used in higher education 

to reinforce professional orientation. As for 

content-based education, it is currently used only 

in foreign language teaching. Within this study, 

the authors propose an integrative model of 

teaching mathematics at economics universities. 

To enforce the focus on the application in basic 

student training, the contextual approach is 

utilized which allows giving professional 

substance to the content of an educational course. 

The second part of the model is content-based 

teaching. The authors enhance its potential uses 

and believe that studying interconnected subjects 

together allows one to show common patterns and 

makes the educational process more efficient, 

intensive and mindful. 

Discussion and Conclusions: The relevance of 

having command of mathematical methods and 

computer technologies for multidisciplinary 

specialists makes it possible to generalize the 

creative model by adding various professional 

contexts. 

 

Key Words: Profilization of teaching 

mathematics, integrative model, contextual 

approach, content-based teaching, computer 

workshop. 

придают контекстному подходу и 

контентному обучению. 

Результаты исследования: Проведенный 

анализ литературы показывает актуальность 

и востребованность междисциплинарных 

курсов. Необходимая модернизация процесса 

обучения и его содержания строится на 

интегративном подходе. Все чаще для 

усиления профессиональной направленности 

в высшей школе используется контекстный 

подход. При этом контентное обучение 

применяется пока только при обучении 

иностранному языку. 

В работе предлагается интегративная модель 

обучения математике в экономическом вузе. 

Для усиления прикладной направленности 

базовой подготовки студентов используется 

контекстный подход, благодаря которому 

происходит наполнение содержания учебной 

дисциплины профессиональным контекстом. 

Второй составляющей модели является 

контентное обучение. Авторы расширяют 

возможности его использования, считая, что 

совместное изучение взаимосвязанных 

дисциплин позволяет продемонстрировать 

общие закономерности и делает процесс 

обучения более эффективным, интенсивным 

и осознанным. 

Обсуждение и заключения: Актуальность 

владения математическими методами и 

компьютерными технологиями для 

специалистов самого широкого профиля 

позволяет обобщить построенную модель, 

наполняя ее различным профессиональным 

контекстом. 

 

Ключевые слова: профилизация обучения 

математике, интегративная модель, 

контекстный подход, контентное обучение, 

компьютерный практикум. 

Introduction 
 

Active implementation of modern technologies 

in all areas of public life presents professional 

education with increasingly difficult challenges. 

It must prepare a professional who possesses 

professional expertise and has a good command 

of modern computer technologies and main 

methods of mathematical analysis and modeling. 

Moreover, the state’s demands, as well as 

students themselves, change the perspective on 

the educational process. The modern student 

wants to obtain knowledge in a more intensive 

way while extensively using activity-based and 

practice-oriented interactive methods. 

 

 

 

The modern standards of professional training 

that are defined in terms of competencies are 

aimed at satisfying the needs of society and each 

individual student. 

 

The competency-based approach has been used 

in the educational process of higher education 

institutions for a while; its main principles and 

methods of implementation have been defined. 

An important stage in the implementation of this 

approach is marked by the fact that during the 

final state certification, situational (case) tasks 

are used that check the development of necessary 

competencies and require the comprehensive 

application of knowledge of different subjects.  
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Such tasks are developed by the community of 

educators and introduced into the learning 

process. However, even with special training 

students have difficulties with case tasks. The 

difficulties are related to combining methods, 

approaches and algorithms used in different 

fields in order to solve a complex task, especially 

when it comes to using mathematical tools and 

modern computational methods. 

 

We believe that two contradictions are 

responsible for this. First, to solve complex 

applied problems one must simultaneously use 

mathematical tools, modern computer 

technologies and professional knowledge, 

whereas these fields are taught according to the 

curriculum and as part of separate subjects. 

Second, to master complex mathematical 

methods and computational technologies one 

requires significantly more time, but the number 

of hours dedicated to classroom work continues 

to decrease. 

 

The abovementioned contradictions may be 

solved by intensifying the educational process 

and enforcing the focus on knowledge 

application. The structure of the educational 

process, as well as the content of subjects and 

teaching methods, should be changed. The 

methodological basis for such changes is the 

integrative approach. It implies a comprehensive 

modification of the substantial, methodological 

and organizational approaches of professional 

training. Moreover, we believe the contextual 

approach and content-based teaching to be the 

most promising in light of employers’ demands 

and modern students’ needs. 

 

The contextual approach is based on the 

principles of immersing students into solving 

professional issues (or their imitation) during 

educational activities that lead to thematic 

knowledge acquisition. 

 

It is proposed to use content-based teaching 

(which we understand as teaching one subject 

within another) to intensify and transform the 

quality of the knowledge acquisition process. 

 

This study aims to examine the existing 

educational experience in using modern 

approaches to mathematical training of a modern 

economist for profilization and intensification of 

this process. We provide theoretical grounds for 

the creation of our own education model based 

on the joint implementation of the contextual 

approach and content-based education. The 

contextual element should enhance the 

professional focus, while the content-based 

element will allow intensifying the process by 

studying multiple subjects at once. As for the 

contradictions mentioned above, one could say 

that they could be solved by studying 

mathematics, informational technologies and a 

professional subject simultaneously. 

 

Literature review 

 

The reviewed literature can be divided according 

to the following principle: 

 

1) Issues of training staff for the digital 

economy; 

2) Problems of pedagogical modeling; 

3) Contextual approach and content-based 

learning. 

 

Members of the pedagogical community all over 

the world write about the need to introduce to 

educational institutions various methods of 

training qualified professionals. They summarize 

and structure national, as well as global, 

experience of the educational process aimed at 

developing professional skills in university 

students. The study by an international team of 

educators from 16 American and Chinese 

flagship universities (Jacob et al., 2018) contains 

recommendations on the best practices in 

professional education. One of the main 

conclusions made by the researchers is that 

profession-oriented programs are often more 

efficient than traditional general programs. As 

highlighted in the previous works by the team 

(Jacob, 2015; Jacob et al., 2015) and in the article 

by the researches from Saudi Arabia (Al-Majed 

et al., 2017), higher education institutions can no 

longer prepare students to solve various 

problems based on a single-subject source. 

Interdisciplinary approaches to research and 

education are the best basis for meeting the 

dynamic needs of modern students at higher 

education institutions. The colleagues from 

Kazakhstan write about the possibilities of using 

any forms of educational activities as motivation 

for future professional work (Shinysherova et al., 

2018). 

 

Another important trend is integrativeness, 

which can be roughly divided into the following 

two directions (Makarova, 2008): 

 

• education reflects integrative trends in 

science and culture development that 

come together into a single global 

picture and create the basis for a 

student’s worldview; 
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• education is an integrated field of work 

where a student’s professional and 

personal development takes place. 

 

We believe that the implementation of a 

particular pedagogical model requires common 

approaches that combine concepts, integrated 

technologies, teaching methods and techniques. 

At the same time, the choice of components is 

determined by the realities of the onset of the 

digital economy and pedagogical modeling is 

based on concepts that are most appropriate to 

the goal. One of such “combining” concepts of 

the teaching process is reviewed in this article. 

 

Issues of training staff for the digital economy 

 

The general issues of training staff for the digital 

economy have been thoroughly analyzed in the 

recent article by V.D. Shadrikov (2019). The 

author proposes two ways of increasing and 

effectively using the innovative potential of 

higher education institutions: 

 

• first, a significant change needs to take 

place in the content of education and its 

methods of training creative staff who 

possess fundamental knowledge 

(including computer-related and 

mathematical subjects) that helps one 

understand theoretical, technological 

and technical matters relevant to every 

profession; 

• second, they must prepare specialists at 

the request of employers considering 

the development of innovation in a 

particular field. 

 

A number of researchers note the particular 

importance of mathematical subjects in 

providing high-quality education: they write 

about integrating mathematical sciences into 

professional standards (Wood, 2011), the 

metadisciplinary nature of teaching mathematics 

to train students to analyze data from various 

fields with the help of mathematical tools (Hsu, 

Chang, Hun, 2018; Nakakoji, Wilson, 2018). 

 

The article (Dvoryatkina, Dyakina, Rozanova, 

2017) is dedicated to integrating the knowledge 

of mathematics, humanities and information 

technologies into the teaching process in higher 

education. The researchers describe the genesis 

and the main aspects of synergy (i.e. the growth 

of efficiency as a result of integrating separate 

parts into a single system) of humanities and 

mathematical knowledge with the help of 

information technologies. As a tool, the authors 

present the “Statistical style analyzer” software 

implemented in C# to solve the applied 

professional task of literature style analysis and 

comparison. The article goes on to feature the 

project of the integrative course “Mathematical 

methods in linguistics”, its optimal module 

structure and practice-oriented philological 

tasks. 

 

Various levels of integration implemented in the 

process of teaching mathematics to bachelor 

students specializing in economics are described 

in one of our previous works (Konnova, Rylov, 

Stepanyan, 2016). 

 

Different pedagogical models proposed by 

educator-researchers are aimed at addressing the 

challenges of training modern creative 

specialists. 

 

Problems of pedagogical modeling 

 

Pedagogical modeling is a versatile and 

multifarious notion. We believe that the range of 

interpretation of models used in pedagogy is well 

represented in the works by M.V. Yadrovskaya. 

In the work (Yadrovskaya, 2013), model 

classification is based on the most important 

categories of pedagogy – education, upbringing 

and instruction, which enables one to discover 

the whole range of available models. The 

researcher believes that models are used either as 

a research device that presents the object of the 

study or as an instrument that allows one to 

influence the structure or operation of a 

pedagogical object based on the model. To sum 

up the approaches to educational modeling, the 

author identifies the main components of an 

educational model: the subject of education, 

teaching, learning, the interaction of subjects of 

education based on the transfer and reception of 

educational information by means of a 

methodological system. 

 

E.A. Lodatko proposes a slightly different 

typology of pedagogical models (Lodatko, 

2014). The researcher distinguishes between 

basic types of models (content, structural and 

functional) and their derivatives (content-

structural, content-functional, structural-

functional). In the work (Yadrovskaya, 2014), 

the researchers create and justify the model of the 

educational process in a technical higher 

education institution, while the competency-

based model of an engineer and all the 

components of the pedagogical system are 

viewed from the point of optimizing the 

educational process. 
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The monograph by M.V. Klarin (2016) is 

dedicated to the review of innovative teaching 

practices and global pedagogical technologies. 

The basis for the author’s classification of 

pedagogical models is the type of educational 

activities (productive and reproductive). The 

education model is additionally characterized by 

the type and order of education stages in time, the 

type of teacher-student interactions and the 

expected results of education. The author 

describes in detail search models, game models, 

as well as educational discussion models. The 

article (Panarina, 2017) contains the pedagogical 

model of the organization of collaborative 

learning activities for adults in further 

professional education. The author proposes the 

provisions of the activity-based, contextual, 

situational-contextual and student-centered 

approaches as the methodological basis for the 

organization of learning activities. It is concluded 

that the organization of collaborative learning 

activities is the design, implementation and 

reflection on the profession-oriented situations in 

collaborative activities. 

 

Pedagogical modeling is widely used in higher 

education for certain training fields for 

specialists: pedagogical, technical, economic and 

others. O.D. Nikitin (2017) presents a model of 

creative development of pedagogy students in 

higher education institutions and designed 

technology of developing creativeness that 

facilitates the activation of the creative potential 

in students and the formation of professional 

working skills. The article (Nuriev, Starygina, 

Gibadullina, 2016) deals with the creation and 

justification of the model of an engineer’s 

training in the metric competency-based format. 

The study is based on the ideas of “zones of 

proximal development” by L.S. Vygotsky and 

“developmental learning” by L.N. Zankov, 

utilizing the methods of taxonomy, didactic 

engineering in the technical education 

environment and mathematical-statistical tools. 

For a functioning model of an engineer, the 

authors set the parameters of the probability of 

the engineer’s success, created a taxonomic scale 

for competency assessment and proposed 

methods to evaluate the difficulty of tests and 

academic courses within the model of the 

education system. In the work (Rodionov et al., 

2018), the authors approach the creation of an 

integration model of the future engineer’s 

mathematical training. The purpose of the study 

is to design the technological component of the 

methodological system of teaching mathematics 

based on the principle of integration of 

mathematical and engineering training for 

bachelor engineering students. According to the 

authors, the system-wide goals have the highest 

priority in the mathematical education of an 

engineer and the main purpose of the 

mathematical subjects is to instill in the future 

specialists not only mathematical but also 

professional engineering culture with the use of 

mathematical tools. In view of this, the authors 

predict the growing trend of mathematical 

education professionalization for future 

engineers on the basis of integrated education 

technologies with the maximum preservation of 

the development potential of the actual 

mathematical content. 

 

In the article (Somova, 2015), M.N. Somova 

presents the structural model of the mathematical 

competency of bachelor student specializing in 

economics as part of their professional expertise. 

The author constructs the model in the form of a 

complex of nine mathematical competencies that 

specify the universal cultural and professional 

competencies from the Federal State Education 

Standards of Higher Professional Education in 

the specialty “Economics”. 

 

There are interesting and useful studies that 

feature the analysis of education results within 

different models (Mierdel, Bogner, 2019; 

Voskoglou, 2019), as well as pedagogical models 

that enhance the teaching of a subject through 

interdisciplinary interaction (Förtsch et al., 2018; 

Katsaounidou et al., 2019). Teachers at the Hong 

Kong Polytechnic University studied the 

universal education model that encourages 

interactivity in teaching subjects from various 

fields and utilizes the student reaction system in 

education (Cheung, Wan, Chan, 2018). In the 

article, the authors stress the influence of the 

technical-pedagogical and the technologically 

substantial knowledge of the teachers for 

efficient specialized education. Despite the fact 

that these technologies also pose serious threats 

to the security of the system and personal privacy 

(Mayes, Natividad, Spector, 2015), the 

expanding Internet network, the increasingly 

powerful mobile devices and other innovations 

make the task of creating formal and informal 

education more efficient. 

 

Contextual approach and content-based 

learning 

 

One of the components of the developed model 

is the contextual approach that originates from 

the studies by A.A. Verbitskii who believed that 

the main contradiction of traditional higher 

education was that within educational activities, 

the student must master a professional activity 

that is completely different in purpose, form and 
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content. The idea of contextual education is to 

“lay the student’s acquisition of theoretical and 

other knowledge on the ‘outline’ of the 

professional and generally practical activity and 

thus solve the aforementioned contradictions” 

(Verbitskiy, 2017). 

 

Let us dwell on recent publications on contextual 

technologies in an aspect similar to the subject of 

this article. In the article (Nasonova, Batyukov, 

Grechushkin, 2017), the authors consider the 

essential characteristics of the contextual 

approach as the basis for preparing future 

economists for innovation and present a method 

of specific situations that allows using such 

situations to model the future professional 

activities of economists. The authors of the 

article (Artyuhina, Artyuhin, 2018) develop the 

concept of interactive mathematics teaching for 

humanities bachelors using contextual 

technologies such as the case method. In another 

recent study (Artyuhina, 2018), the concept is 

generalized to the contextual model of 

professional education aimed at the student’s 

professional and personal growth. The contextual 

model of education is based on the 

comprehensive implementation of contextual 

technologies, e-learning, visual modeling 

methods and interactive forms of teaching. 

According to the author, the contextual content is 

reflected in the creation of the semiotic 

(processing of sign information, speech and 

meaning-searching activity), imitational 

(correlation with professional activity) and social 

(personally important nature) models of 

education. Interactive learning enables one to 

integrate several models of contextual content 

aimed at the formation of research activities of 

students. We should also note the article 

(Yanushchik, Dalinger, 2017) where the 

experience of the Tomsk Polytechnic University 

is used as an example that students' compilation 

of contextual tasks contributes to deeper 

assimilation of the subject and professional 

knowledge and skills and also generally ensures 

the development of professional competencies. 

The authors view contextual tasks as tasks aimed 

at the optimal solution of non-typical situations 

(subject-related, interdisciplinary or practical) 

with the use of mathematical knowledge. 

 

Content learning is another component of the 

model presented in this article. However, this 

concept has not been sufficiently specified in 

Russian literature. The experience of utilizing 

content-based learning technologies in teaching 

foreign languages plays an important part in our 

study. There is a number of methods that imply 

the reinterpretation of the role and status of a 

foreign language (Tareva, Tarev, 2018): 

 

• in continuous personal education in the 

field of humanities (lifelong learning – 

LLL); 

• in the organic combination of 

productive labor (practice) and learning 

a foreign language with research, 

rationalization, inventive (innovative) 

student activity (practice-based 

professional learning – PBPL); 

• in strengthening the interconnection of 

language learning and the subject of 

professional disciplines (content and 

language integrated learning – CLIL). 

 

CLIL is of particular interest to us as it creates 

the best opportunities in the development of a 

person that is capable of independently setting 

and solving professional problems, as well as 

carrying out effective communication in the 

professional field in their native and foreign 

languages (Konnova, Rylov, Stepanyan, 2018). 

The implementation of integrated education on a 

subject and a foreign language has become the 

cornerstone for education changes all over 

Europe (Xabier, 2018; Climatic, Karpova, 

Kondrakhina, 2019; Dubinina, 2015). Y.L.T. 

Ting, who stood at the origins of the method 

(Ting, 2010; Ting, 2011), believes that CLIL has 

the potential for significantly updating the 

content of education, as well as teaching a 

language, through reasoning methods. In 

interactive studies, the researcher proposes to 

teach the subject and the foreign language in 

equal proportions (50:50/Content: Language). 

Nevertheless, some Russian researchers believe 

this model to be less efficient than information-

communication technologies in foreign language 

learning (Belyaeva et al., 2019). 

 

Materials and methods 

 

The aims of the study determined the goals and 

the choice of methods. 

 

The object of the study is the early profilization 

of teaching mathematics to bachelors 

specializing in economics. 

 

The subject of the study is the integration of the 

contextual approach and content-based education 

during first-year classes on the subject 

“Computer workshops”. The primary method of 

the study is pedagogical modeling, with the 

active implementation of studying literature on 

the subject and observation. 
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In accordance with the purpose of the study, the 

following goals were set: 

 

1. To study the scientific experience of 

implementing early profilization in 

higher education, of creating 

pedagogical models of education, as 

well as of utilizing the contextual 

approach while working with students 

from economic universities; to identify 

opportunities to expand the range of 

application of content-based education. 

2. To create the basis for the integrative 

model of teaching mathematics by 

means of computer technologies in the 

context of economics. 

 

The basis of the new education model is formed 

by the following methodological approaches: 

 

• competency-based approach (V.D. 

Shadrikov): the development of 

professional competencies is one of the 

most important goals of higher 

education; 

• integrative approach (E.O. Galitskikh): 

the educational process integration 

implies the transformation of the entire 

system through bringing together and 

combining certain elements in their 

interconnection; 

• concept of the zone of proximal 

development (L.S. Vygotsky, V.P. 

Zagvyazinskii): the zone of proximal 

development contains tasks that 

students cannot solve by themselves but 

manage to solve with the guidance of 

the educator. For these actions to 

become the student’s personal 

achievements, one must create a system 

of increasingly more complex tasks to 

ensure progress from the zone of actual 

development to the zone of proximal 

development; 

• activity-based approach (A.N. Leontev, 

V.V. Davydov): intensive and ever-

increasing activities make the student 

the subject of the educational process. 

 

The special part in our modeling is played by: 

 

• contextual approach (A.A. Verbitskii): 

during its utilization, the focus shifts 

from transferring knowledge to 

developing students’ abilities to 

skillfully perform professional 

functions, solve problems and tasks, 

become proficient in a comprehensive 

professional activity; 

content-based education (CLIL): when used, this 

method allows to intensify the educational 

process by teaching one subject through another 

(currently used in foreign language learning). 

 

Results and discussion 

 

The presented study was conducted in line with 

our work over many years that implemented the 

ideas of early profilization in teaching 

mathematics to first-year bachelors specializing 

in economics at the Financial University under 

the Government of the Russian Federation. The 

content of mathematical subjects, as well as the 

methods of teaching them at the university, are 

being transformed on the basis of the integrative 

approach. The results of this work are presented 

in detail in the scientific monography (Konnova 

et al., 2019a). We created a system of 

increasingly difficult practice-oriented tasks – 

from convergent to divergent, with multiple 

correct answers and requiring additional analysis 

of the economic content – that formed the core of 

the textbook (Konnova et al., 2019b). 

Nevertheless, the two contradictions identified 

above initiated the creation of a new, more 

efficient pedagogical model. 

 

The implementation of mathematical methods 

while solving economic tasks usually proves 

difficult for students, which seems the most 

apparent when solving cases – multifaceted 

economic tasks. To enhance the applied 

orientation of mathematical subjects and 

intensify the educational process, it was decided 

to utilize the contextual approach and content-

based learning in combination. 

 

On the one hand, the contextual approach offers 

the way of the gradual transformation of the 

learning activity into professional activity, while 

the contents of an educational course are filled 

with professional substance (Verbitskiy, 2017). 

 

On the other hand, content-based technologies 

are widely used in foreign language teaching: the 

method of CLIL enables one to learn a foreign 

language while using it to teach another subject. 

However, this method has not been used to 

indirectly learn non-language related subjects. 

 

Based on the examined pedagogical experience, 

in order to study the possibility of combined 

implementation of the contextual and content-

based elements, we identified their main 

characteristics. 
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Contextual approach: 

 

• used to form the context of professional 

activity; 

• aimed at profilization of the educational 

process; 

• supplements the content of a subject by 

subject-related technological and social 

context; 

• often used sufficiently in higher 

education to teach profession-oriented 

subjects. 

•  

Content-based learning: 

 

• can be used for integration of teaching 

subjects; 

• creates an opportunity to intensify the 

educational process; 

• currently used mainly in secondary and 

higher education to teach subjects in 

foreign languages. 

 

The conducted analysis allowed us to conclude 

that the two elements are not contradictory, 

moreover, they can be used in combination. 

 

The purpose of education in the field of 

economics in the wake of the transition to the 

digital economy is to prepare a specialist who 

possesses comprehensive professional 

knowledge and is familiar with main applied 

mathematical models and methods, as well as 

modern computer technologies. The traditional 

structure of the educational process, wherein the 

first years are dedicated to basic subjects 

(including mathematics in an economic higher 

education institution) and senior years are 

dedicated to specialized profession-related 

subjects, has shown insufficient efficiency. The 

application of mathematical knowledge proves 

difficult for students when solving problematic 

case tasks and conducting research. This is due to 

their objective difficulty, as well as to the 

theoretical nature of mathematical courses. We 

are convinced that the applied nature of the 

subject “Mathematics” should be apparent at the 

first stages of education, which means that there 

is a need for a new pedagogical model aimed at 

first- and second-year bachelor students. 

 

Considering the difficulties that students have 

when using mathematical tools to solve 

economic tasks, the heads of the Department of 

Data Analysis, Decision-Making and Financial 

Technology set a course for the strengthening of 

mathematical training by introducing a new first-

year course “Computer workshop”. 

The main goal of this subject in the curriculum of 

economics and management bachelor course is to 

instill in students the knowledge of 

computational methods of mathematical model 

implementation and the practical skills of using 

computer technologies in economics and finance. 

From the content point of view, the computer 

workshop is based on the materials of higher 

mathematics and the tools include the 

programming language R and the digital 

spreadsheet editor Microsoft Excel. Studying the 

subjects “Mathematics” and “Computer 

workshop” in parallel provides students with 

great opportunities for a deeper understanding of 

mathematical patterns and practical application 

of mathematical methods and computational 

technologies in future professional work. 

 

Thus, “Mathematics” acts as the core content of 

the new subject: this means learning a new 

subject in addition to the basic course. The 

contents of both subjects “Mathematics” and 

“Computer workshop” are synchronized in the 

course schedules and the workshop offers 

additional opportunities for mathematics, for 

example, with approximation techniques and 

determining their accuracy. Usually, there is little 

time for these matters during the traditional 

mathematics course at an economic university, 

while they are crucial for solving applied 

economic tasks. Moreover, the utilization of 

computer technologies allows one to visualize 

many patterns and note the immediate reaction to 

the change of a parameter. 

 

There are a few examples below: 

 

• when considering the numerical 

evaluation of the limits of functions, 

students have the opportunity to 

compare the exact values that they 

learned to calculate in the mathematical 

analysis classes, with approximate ones 

in the Excel environment; 

• during the study of discontinuity points 

of a function and its asymptotes, graphic 

illustrations make this process more 

conscious (in this case, special attention 

should be paid to issues related to the 

accuracy threshold of the editor); 

• when identifying the extrema of a 

function, it is possible to apply 

approximate root search methods (for 

example, by the tangent method), use 

the neighborhood selection and step 

reduction, as well as the parameter 

selection procedure built into the Excel 

editor; 
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• joint presentation of graphs of the 

function itself and its derivatives (first 

and second order) make the analysis of 

the behavior of the function more 

understandable; in addition, with a full 

study of the function, one has to 

experiment with the choice of the step 

and interval of consideration (first, for 

individual details and then for the 

integrity of the function behavior 

reflection); 

• Excel provides an opportunity to 

quickly obtain decompositions of 

functions in a Taylor and Maclaurin 

series with varying degrees of accuracy 

and clearly demonstrate the 

approximation of a function in different 

degrees of quality. 

 

The main goal of studying mathematics at an 

economics university is to instill in students the 

competencies related to the confident 

implementation of modern mathematical 

methods used in economics and finance. Most of 

them utilize computer technologies. That is why 

it is the most appropriate that the tasks presented 

during the computer workshop have an economic 

context. 

 

According to A.A. Verbitskii (2017), a 

professional context is characterized by two 

components: subject-related technological and 

social. In this case, the subject-related 

technological component may include: work 

with data (various formats and data types in the 

Excel editor and in the programming language R, 

export, import of data); study of functional 

dependencies (ability to identify functional 

dependencies, discussion of the behavior of 

important economic functions: supply and 

demand functions, production functions and 

utility functions); modeling by means of linear 

programming and acquaintance with the simplest 

financial tools. 

 

The social component of future professional 

activity includes: the possibility of forming an 

individual learning path (individualization by 

level and pace of knowledge acquisition, 

development of software product priorities); 

teamwork practice (group tasks, counseling, 

brainstorming); the development of an 

information culture (independent search and 

selection of information from various resources), 

the basics of project activities (the opportunity to 

participate in simple research projects with data 

processing in R and Excel) and the initial skills 

in solving crisis situations (situations when it is 

necessary to make a decision and choose the best 

option occurring both at the content and at the 

instrumental level). (For more detail, see 

(Konnova, Rylov, Stepanyan, 2018)). 

 

The process described from the point of view of 

pedagogical modeling makes it possible to talk 

about the integrative learning model: the subject 

“Mathematics” is used as the content of the 

model and computer technologies serve as the 

means of implementation, while the applied 

orientation of the course is highlighted by the 

economic context. 

 

The proposed model can truly be considered 

integrative. Its comprehensive implementation in 

the educational process changes: 

 

− the content of the subject 

“Mathematics” – there is a deeper study 

of methods of approximate calculations 

and estimates using computer 

technologies, with an added focus on 

application. All this is extremely 

important for the development of 

professional competencies of a modern 

specialist; 

− methodological support of the 

education – activity-based methods and 

group work are utilized wider, more 

attention is paid to individual work of 

students. All this makes the educational 

process more conscious and motivated; 

− the structure of the educational process 

– in addition to the traditional subject 

“Mathematics” there is a separate 

subject “Computer workshop”. 

 

Moreover, the model actualizes numerous 

connections on the following levels: 

 

− interdisciplinary – it activates the cross-

curriculum connections that 

mathematics has with other economics-

related subjects; 

− intradisciplinary – enhancement of the 

mathematical component while 

studying computer technologies and 

utilization of modern computational 

methods guarantees a more competitive 

training in the field of the principal 

subject; 

− interpersonal – discussing possible 

solutions with classmates, executing 

separate projects in mini-groups 

enhances communicative skills, 

ensuring interpersonal integration; 

− intrapersonal – solving problematic 

tasks from the student’s zone of 

proximal development becomes a 
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personal achievement and a new stage 

of personal growth. 

 

The contextual approach utilized in the model 

makes it possible to learn professional 

knowledge and functions during the training. The 

aforementioned process involves giving a 

professional context to the contents of an 

educational course. Content-based learning is 

used to intensify the educational process. First, 

studying interconnected subjects together allows 

one to show common patterns and opportunities. 

Second, it allows spreading the workload in the 

most efficient way. Finally, this way of learning 

becomes preferable for students who constantly 

deal with large volumes of information and are 

ready to absorb it. 

 

Conclusions 

 

The analysis of scientific works and the 

observation of the learning process of bachelor 

students specializing in economics confirm the 

idea that interdisciplinary approaches are the 

most focused on modern education goals. In view 

of this, integrative models of education become 

the most relevant in professional education. 

The proposed model of teaching mathematics to 

first-year bachelors specializing in economics 

can be expanded and generalized. 

 

It is an indisputable fact that a modern 

professional not specializing in humanities 

should know mathematical tools and computer 

technologies. This is determined by the dynamic 

changes in modern society and the goals set for 

the higher education institutions by the 

government. To help university graduates to 

apply the acquired knowledge comprehensively, 

one needs new subjects that combine several 

fields of knowledge. We must reiterate that this 

does not mean excluding any subjects but 

reinforcing them by relevant resources. 

 

We believe the following combination to be the 

most efficient: mathematics – the universal 

language of science, computer sciences – the 

means of utilizing this language in the most 

efficient way to search for necessary information 

and, most importantly, the reason for studying all 

of the above – the application to the student’s 

future profession. This is why the generalized 

integrative model for teaching mathematics in 

the first year that utilizes the contextual approach 

and content-based learning, is designed as 

follows: the educational process is supplemented 

by a subject that allows using computer 

calculations, the content of this subject is 

mathematics and professional applications work 

as context. 

 

Our experience in the field of testing this model 

proves the efficiency of combining two modern 

activity-based aspects within the same model: the 

content-based education and the contextual 

approach. Each of them makes the educational 

process more efficient according to the current 

demand: the contextual approach enhances the 

vocational orientation and increases the students’ 

motivation and the content-based education 

saturates and intensifies the educational process. 

All in all, the model meets modern students’ 

dynamic needs and makes it possible to 

efficiently prepare specialists required by today’s 

society. The utilization of the integrative model 

described above promotes the development of 

the triad currently necessary for an economic 

university graduate: professional knowledge, 

mathematical tools and computer technologies. 

They must be clear, and they must express the 

final balance of the research or the application of 

knowledge. 
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