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NECESSITY OF IMPLEMENTATING DATA SCIENCE COURSE IN
ECONOMICS CURRICULA

Abstract. The article describes the relevance and feasibility of implementation Data Science
courses for leading economics majors: 051 Economics, 075 Marketing, 073 Management.
Application of computer technology, mathematical methods and models, statistical analysis in the
study process for economics students became routine long time ago, then why is Data Science
linked mostly only to the faculties of information technologies? The specificity of economic
professions requires the acquisition of skills in the work with large data sets, qualitative evaluation
of statistics, predicting a large number of economic phenomena, so the economist of the future
should be not only a specialist in the main subject area, but also a specialist in Big Data and Data
Mining. The study outlines the underlying background for essential changes. The article analyzes
relevant educational and professional programs, blocks of disciplines, providing qualitative
assimilation of new information by students and acquisition of those abilities and skills that are
needed by the modern specialist in the field of economy and will form student as a serious
competitor in the labor market. It has been conducted the analysis of modern international
commercial on-line courses, specifying the topics and aspects necessary for the future economics
graduates. The logical scheme of Data Science specialties introduction which follows the relevant
cycle of the existing disciplines of general and professional training is proposed. Mastering the
knowledge of qualitative data analysis and tools for optimal work with them should be one of the
main tasks of the methodological system of education and research at the faculties of economics.
Modern educational technologies and scientific facilities of universities should help to expand the
understanding and perception of the economist, marketologist, and manager profession, because
the digital advertising, SMM, social networks, online applications, project management, State in a
Smartphone, and other rapid transformations encourage to train not classic specialists, but
universals who will be able to adapt quickly to the needs of the future.

Keywords: economic specialties; Data Science; Data Mining; Big Data; students of higher
education institutions.
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1. INTRODUCTION

Problem statement. The current trends and development of IT stimulate higher
education institutions (HEI) of Ukraine to adapt programs of training specialists for the needs
of today. One of the most attractive professions of the present and future is the so-called Data
Scientist and Data Analyst, which is why most IT related faculties are now changing
educational programs and offering training for such professionals. However, economic
specialties in most cases do not hurry to make adjustments in accordance with the urgent need
of the country for such specialists.

If we follow the changes that have taken place in HEIs in recent years, the
implementation of Data Science disciplines has begun in Computer Science, Systems
Analysis, Applied Mathematics, Information Systems and Technologies specialties.
Commercial HEIs, most of which have authorial majors, quickly focused on the prospects of
training such specialists and began not only to give courses in data analysis, but also to train
directly specialists in Data Science.

In particular, the Ukrainian Catholic University owes its popularity partially thanks to
that kind of programs. If we return to the economic specialties, it should be noted that there is
an educational program that includes Data Science studies, it is Economic Cybernetics. In
fact, it gained a lot of popularity among students for the symbiosis of mathematics,
information technology and economics (as the subject of management), which made it the
most "technical" among the humanitarian economic specialties. But do only students in
economic cybernetics have the aptitude and the background to go deep into data science?
Then why is there a growing demand for business courses, master’s programs, and online
training in Data Science sections among graduates of economics? HEIs must take this
growing trend into account and change their approaches to training, as Ukraine faces rapidly
increasing student’s dissatisfaction with the learning process, outdated information and
techniques, and the lack of advanced courses.

Some Ukrainian researchers substantiate the necessity and expediency of fundamental
study of mathematics by future economists. In the works of H. Dutka [1], N. Samaruk [2],
0. Bekh [3] the questions of importance of in-depth study of separate sections of mathematics
are outlined, which not only develop logical thinking, reveal the philosophical and cognitive
side of the perception of the surrounding world, but also explain the crucial applied value of
the acquired knowledge, which in combination with the economic worldview creates a high
class specialist, able to perform in-depth analysis of information and demonstrate exceptional
skills in formalizing economic phenomena through mathematical laws.

These studies also highlight the problem of reduction of hours allocated to the course of
higher mathematics. Unfortunately, this is a problem in many HEIs, which certainly limits the
future opportunities of economic specialists. Studies of such scientists as N. Vasazhenko [4],
S. Semerikov [5], I. Kinash [6] focus on the feasibility of combining IT and Economics, the
use of modern software that forms a specialist, able to quickly find, process, transmit and
store information. Most of the economic professions are related to statistical analytics, the
processing of which requires knowledge in the application software. Software versions are
changing rapidly, so professionals who are able to quickly adapt to a highly dynamic
information space with high-quality technology will always be appreciated because time costs
money, and those who know how to optimize processes and save time are indispensable for
business. Cloud technology has also become popular. In studies [7], [8] and [9], the authors
expose the full potential of cloud services, provide a number of popular resources in project
management, for economic and mathematical modeling, in working with databases and
information systems.
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In the authors’ opinion, the research concerning Data Science presented in sources [10]
— [14] is significant for the foundation of the methodological backgrounds of the
implementation of the data science courses into the educational process.

In Ukraine Data Science training is widespread through courses and meetups actively
promoted by the Data Science UA — advisory and educational platform [15].

All these studies can certainly be attributed to the problem raised above, but they
consider it one-sidedly, and we suggest that our main focus should be on the knowledge
gained by students in previous courses, further improved and refined in Data Mining and Big
Data areas. Actually, these two mentioned above areas do not cover all Data Science study,
particularly such blocks as Deep Learning Artificial Intelligence, Computer Vision and other
sections of Data Science (as these sections might be too difficult for economics students), but
it can be a strategic mistake not to provide opportunities for students to master skills in the
trendy and promising field of Data Science.

Programs introducing Data Science are already appearing in foreign HEIs’ educational
programmes, for example: at the University of Chicago [16], Erasmus University Rotterdam
[17], University of California [18] and Carleton University [19].

The purpose of the article is substantiation of methodological foundations of
introduction of Data Science disciplines, in particular, such sections as Data Mining and Big
Data to the HEIs’ educational process of professional training at 051 Economics, 075
Marketing, 073 Management specialties.

2. RESULTS OF THE RESEARCH

Analysis of the labor market and the demand for Big Data and Data Science
professionals indicates that a large sector of the market demands particularly economically
oriented professionals.

Horizon 2020, the program of the European Commission, gives the following
definition: “Big Data — the fuel for the new digital economy” [20]. A huge amount of
unstructured information is generated globally every day, which is linked to various spheres
of life and stored digitally.

According to statista.com, the global data warehouse in 2021 will contain 2300
exabytes (1 Eb = 1 million Tb) (see Figure 1) [21].

Most of the presented segments have an economic component that requires specialists
of the relevant profile.

According to the McKinsey & Company consultants, there are five main ways to use
Big Data in the economy [22]:

— creation of "transparent" information;

— making mathematically grounded management decisions;

— customer segmentation based on personal preferences;

— increasing the speed of decision-making through complex analytics;
— the development of the next generation of goods and services.

It is also believed that Big Data technologies will drive small and medium-sized
businesses to growth, which will due to such innovations increase their profits by 60%.

The main obstacle faced by all organizations working in different sectors of the
economy and which must be overcome as soon as possible is the lack of skilled professionals
who are knowledgeable in the professional field and have skills in working with Big Data
technologies.
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Figure 1. Segmented capacity of the World Data Warehouse from 2016 to 2021 [21].

Forecasting is one of the powerful trends in the economy, where data analysis
technologies and oversized data volumes are directly applicable. Knowledge in the field of
research, understanding the relationship between economic phenomena, awareness of the
nature of anomalies in data is required to build forecasting models. Simple detection of
analytical functional dependencies in the flow of unstructured data, relying only on the
internal mathematics of the model is not enough, although, it has a strong weight in
evaluating the quality of this process.

Insurance and banking are areas where the collection and careful analysis of data on a
legal or physical person for issuing loans or issuing insurance indemnities requires the latest
technologies and resources for the optimal functioning of the respective banking and insurance
companies and for the effective assessment of the potential risks that accompany these
processes.

Nowadays, one of the successful strategies of the enterprise activity is the creation of an
analytical department, which increases the level of competition and, accordingly, productivity
and profitability. Logistics companies save tens of millions of liters of fuel by optimizing
routes. World medical institutions, when processing the patient's personal data, provide better
expertise and optimal algorithm of medical support. Telecommunications companies analyze
coverage, network and subscriber information on a daily basis to improve the quality of their
services, all with the help of Big Data technologies.

The economy as a whole greatly benefits from the application of data analysis processes:

— reducing the risk of non-performing loans in the banking sector;

— qualitative processing of unstructured information compensates for the lack of
expertise and information;

— increase of automated processes that are not affected by the human factor;

— Increasing customer satisfaction through the ability to take into account individual
preferences;
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— more accurate estimations by using “raw” data rather than adjusted by the person for
the “desired” result.

The use of Big Data technologies in marketing allows us to better analyze consumer
information, create a portrait of "your" ideal consumer, predict his/her reaction to different
changes, offers, prices. Attracting similar audiences in the online and offline sectors using
referral systems algorithms is one of the key technologies in such global companies as Amazon
and AliExpress. Also, the assessment of the customer satisfaction level becomes more accurate,
based on the analysis of the correspondence of the provided service to the expectations and
needs of the clients. Analytics provide the opportunity to find new optimal ways to increase
customer confidence and, as a consequence, to increase the demand for new profitable projects.

The field of management also needs specialists with deep analytics skills. Recruitment
has always been based on a personal approach. However, the bandwidth of one HR specialist
is very low. When it comes to recruiting new projects, there is a need for a comprehensive
approach and analytics that relies on many factors of the candidate's personal, professional,
communication and organizational traits. Big Data technologies allow you to test a candidate
based on a wealth of information available: education, career, financial status, credit history,
social networking behavior, etc.

On the other hand, the company management now has the opportunity to evaluate internal
‘weather’ in the team using the data mining algorithms: why there are changes in staffing, the
probability of incorrect candidate selection strategy, the mismatch of the specialist's imagination
with the real needs of companies, dissatisfaction with work processes, etc.

The latest trends in the economy are characterized by the following factors:

— the quality of information, as well as the use of advanced science and technology
results, are increasingly affecting enterprise productivity and profitability;

— the tendency of transition from material production to information activity is being
reviewed;

— the production process is transformed from a vertically integrated organization to a
horizontally networked relationship between units;

— the economy is following the path of globalization, which, through information
technology, is losing the traits of a particular nation and is “erasing” borders between
countries.

Unlike natural resources, whose scarcity is an acute global problem, information
resources, on the contrary, are replenished and make it possible to create better products that the
world society needs [23]. Therefore, the tandem of basic and modern applied sciences in the
training of future specialists should be a top priority of HEIs in further transformations.
Effective work with data, the formation of a deeper understanding of processes in the economic
sphere and areas that integrate into the economy - this is the challenge facing professors.

Careful analysis of the Bachelors’ educational programs and curricula in economic
specialties (051 “Economics”, 075 “Marketing” and 073 “Management”) at the faculty of
management and marketing of the National technical university of Ukraine “Igor Sikorsky
Kyiv Polytechnic Institute” shows that the basic disciplines relevant for Data Mining and Big
Data courses are sufficiently represented in the curricula (Table 1).

We will analyze the proposals of well-known educational online services, which are the
most applied for training in Data Science.
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Table 1

Academic disciplines at 051 Economics, 075 Marketing, 073 Management majors,
preceding the study of Data Science

. C e Number of
Specialty Academic discipline ECTS Semester
credits
Higher mathematics 7.5 1-2
Probability theory and mathematical statistics 4,5 3
Computer science 6 1-2
Statistics 4.5 4
051 Optimization methods and models 4,5 2
Economics Econometrics 3,5 4
Application software (depending on 3,5-4 7-8
educational program)
Economic risks and methods of measuring 3,5-4 5-6
them (depending on educational program)
Information systems and technologies 3,54 4
(depending on educational program)
Predicting socio-economic processes 4-4.5 5-6
(depending on educational program)
Higher mathematics 8 1-2
Probability theory and mathematical statistics 4,5 3
Statistics 5 4
Optimization methods and models 3,5 4
Econometrics 4 5
Fundamentals of programming 3 1
075 -
Marketing ; Web design — S 2
Information systems and technologies in 3 5
marketing
Statistical support of marketing research 4 7
Methods of forecasting and decision making 4 6
in marketing
Digital marketing 3,5 7
Higher and applied mathematics 11 1-2
Economic statistics 4,5 2
Information systems and technologies 3 2
073 - -
Management Economic fore?astmg 4 4
Econometrics 3,5 7
Risk management 5 7

Before moving on to Data Mining algorithms in resources such as Khan Academy,
Coursera, edX and others, we suggest students take a few weeks to study the following courses:

— Linear algebra (vectors, vector space, actions on vectors, matrices, matrix
transformations, basis, rank, eigenvalues, and systems of linear equations);

— Calculus (function of one and several variables, sequence boundary, function
boundary, continuity, breakpoints, function studies and graphing, first- and second-order
derivatives, derivatives rules, application of derivatives for function studies, primitives and
integrals, integration rules , definite and indefinite integral, nonlinear integral, application of
integrals, series, theory of differential equations);
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— Theory of probability (random variable, discrete and continuous random variables,
distribution function and probability density function, sum and product rules, conditional
probability, basic types of statistical distributions, central limit theorem);

— Linear regression (one-factor linear regression, multifactor linear regression,
coefficients of determination and correlation, nonlinear linearizing functions, hypothesis
testing, statistical significance, confidence intervals construction).

All the above mentioned courses are included in the basic study disciplines, the list of
which is given in Table 1: the block of linear algebra is included in the higher mathematics in
the first semester, the computing block is studied in Higher Mathematics partially in the first
and completely in the second semester; the theory of probability block is included in the
relevant course of all specialties; the linear regression unit is covered in the course
“Econometrics’.

The course of R and Python programming languages is a separate block to which online
courses devote significant amount of time. Unfortunately, course of computer science doesn’t
pay much attention to the mentioned languages, and so far the economic data analysis is
concentrated in MS Excel or sometimes using SPSS Statistics. However, computer science
courses provide the basics of programming, including the study of programming languages
that are MS Office oriented, such as Visual Basic or VBA (Visual Basic for Applications).

After analyzing Table 1, we can see that the core courses required to understand the
data science studies are almost all concentrated in the first five semesters. Taking into account
that the eighth semester of the first bachelor's degree is reduced due to undergraduate practice,
it is proposed to introduce courses such as "Introduction to Data Science" in the sixth
semester, and such discipline as Big Data Technologies in the seventh semester.

Thus, there is no objective reason not to update educational programs to prepare
economics professionals toward data science.

The purpose of teaching Introduction to Data Science course is the formation of
competencies in the students of economic specialties regarding the possibility of analyzing
large amounts of information using various application packages and programming languages
(R, Python), as well as forecasting the development of the object of study, taking into account
non-standard management solutions; this will increase the speed of managerial decision-
making through the use of complex analytics.

We offer to conduct the study of Introduction to Data Science discipline to prepare
specialists in economic specialties, including the following topics:

1. Intro to Python:

1.1. Interface, Variables, data structure;
1.2. Conditional statements, loops;
1.3. Functions and methods;
1.4. Packages: NumPy, Pandas, SymPy;
1.5. Packages: Matplotlib, Seaborn.
2. Databases:
2.1. Files: reading and writing;
2.2. Relational databases;
2.3. SQL (Structured Query Languag) quaries.

3. Math and probability:

3.1. Base of linear algebra: vectors, matrix;
3.2. Base of calculus;

3.3. Base of probability;

3.4. Statistical hypothesis tests, p-value;
3.5. A/B testing.
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4. Intro to machine learning:
4.1. Formulating of ML problem (economic, management or marketing);
4.2. Base of feature engineering;
4.3, Standardization, Normalization and Estimation;
4.4. Model selection.
5. Supervised learning:
5.1. Linear regression;
5.2. Regularization (L1, L2);
5.3. Logistic regression;
5.4. Time series forecasting;
5.5. kNN (k nearest neighbors)-algorithm;
5.6. Tree-based models;
5.7. SVM (Support vector machine) algorithm.
6. Unsupervised learning:
6.1. k-means clustering;
6.2. Hierarchical clustering;
6.3. Random forest algorithm;
6.4. Principal component analysis (PCA).
7. Final project, correspond with domain (economic, management or marketing).

Implementation of Introduction to Data Science course will facilitate the acquisition by
the students of economic specialties of such knowledge, as:

— procedures for finding, collecting and analyzing information, calculating indicators
to perform management decisions, in particular by computer modeling and processing of data,
the use of numerical methods for analysis and forecasting, the study of operations and
optimization methods and parallel calculations;

— regularities of functioning of socio-economic systems of different levels and spheres
of activity, in particular through the use of data mining, technologies of selection and storage
of information, environments and systems of high-performance computing, which Data
Science allows to conduct;

— tools of effective management and business administration of entrepreneurial,
foreign economic and innovative activity of enterprises, in particular by the use of semantics
to extract knowledge from data, ontology, microservices, containers and API interfaces in
intelligent computing, blockchain technology for distributed databases, languages search
engine queries, semantic web service description languages;

— regularities of functioning of socio-economic systems of different levels and spheres
of activity, in particular through the use of methods of distributed modeling of complex
objects and systems in a computing environment, the use of artificial intelligence technologies
in distributed computing, in particular, machine learning methods for adjusting design
procedures, intellectual computing for processing of big data, basic algorithms of the
intellectual analysis of undetermined as well as determinated data.

Additionally, the implementation of Introduction to Data Science to Economics
specialties students offers the following opportunities:

— first, the ability of abstract thinking, attempt and synthesis, the use of the results of the
data obtained as a result of calculation of large-scale computational tasks in distributed intellectual
environment with possibility to control the data processing by using special software;

— secondly, the ability to apply information and communication technologies, in particular
the use of modern information systems and technologies for various purposes, distributed grid and
cloud computing, cloud-based data warehousing, service-oriented computing and architectures,
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nebulous computing, context-controlled adaptive computing, serverless adaptive computing
calculations, selection and implementation of computer aided design;

— thirdly, the ability to analyze the results of the company activity, compare them with
the factors of influence of the external and internal environment, as well as the ability to find
new market opportunities, formulate innovative business ideas, develop projects and ensure
their implementation, in particular, through the design and implementation of computer-aided
processing methods for large-scale data in a variety of applications, business process
management systems, Internet networks, service-oriented environments, and high-
performance cluster computing systems.

Like any other discipline, Introduction to Data Science subject gives students certain
capabilities, in particular:

— demonstrate the skills of identifying problematic links in the organization's
management and substantiation of management decisions aimed at optimizing them, for
example results of processing the obtained data, analyzing and comprehending them,
presenting the results of work and substantiating the proposed solutions at a high scientific,
technical and professional level;

— describe the content of the functional areas of the organization, including the
management of industrial enterprise, in particular as a result of the use of semantic methods
and semantic web services to create cloud applications in various application areas, use of
intelligent data processing software and estimating data parameters, creating ontologies,
building microservices, selecting data processing algorithms to accomplish the task;

— demonstrate skills of independent work, flexible thinking, openness to new knowledge,
in particular through the application of computer simulation and data processing software in a
cloud environment, methods of distributed modeling of complex objects and systems, the use of
artificial intelligence technologies in distributed computing, including machine learning
methods to optimize project procedures, intelligent computing to process big data.

A series of the Data Science Bootcamp trainings from the American company Integrated
Technology Laboratory LLC (Intela) was held at the National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute” with the aim of improving the skills of teaching staff
and scientists from different regions of Ukraine in the field of data mining, which was aimed at
different specialists. The purpose of these trainings was to introduce data analysis for students
of different specialties, since this area is not restricted to IT sphere only. US scientists
understand the importance of awareness in data analysis and that high-quality specialists well-
equipped with Data Science will be in demand and highly paid at the labor market.

The process of transforming Ukraine's modern education system highlights also the
issue of retraining of teaching staff ready to pass on the acquired knowledge to future
generations, so the appropriate courses for academic staff are in great demand.

3. CONCLUSIONS AND PROSPECTS OF FURTHER RESEARCH

Thus, the main vector of changes in the preparation of an expert in the economic profile
should be the introduction of disciplines for data mining and technologies of working with
large amounts of information. Taking as an example the western HEIs, the huge demand from
students in online schools and courses, focusing on the performance of leading companies
which have improved their positions and ranks by implementing modern data analysis
technologies and growing their own specialists in this field, HEIs should change the
traditional views on training of the specialists in economic activity and provide more up-to-
date knowledge in working with data, analytical methods, technological techniques, principles
of modeling and in-depth analysis.
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The scientific novelty of the research is to develop methodological principles for the
implementation of the Data Science course in the educational process of training specialists of
the first (bachelor) level of higher education in economic specialties, based on:

- market demand in highly skilled marketologists, managers, analysts in insurance,
banking and other activities with knowledge in Big Data and Data Science;

- conducted analysis of existing curriculum programs on the example of 051 Economics,
075 Marketing and 073 Management specialties at the National technical university of
Ukraine “Igor Sikorsky Kyiv polytechnic institute”, which gave the opportunity on the basis
of comparison with educational on-line courses in “Data Science” to determine the possibility
of implementing courses on studying Data Science in the curriculum programs.

It is suggested that the courses for specialists of the first higher education level of 051
Economics, 075 Marketing and 073 Management specialties: Introduction to Data Science in
the sixth semester, Big Data Technologies should be studied in the seventh semester, which
will enhance the competitiveness of such specialists in economic specialties at the market.
Knowledge, competences and skills gained in the field of Data Science and Big Data will
enable future specialists to make economically grounded decisions more quickly, to analyze
the current situation, to build the projected trends of economic phenomena and processes,
evaluate the potential risks of economic activity and more.

The issues of professional qualification of teachers, conducting relevant trainings and
retraining courses for the faculties of higher education institutions in order to ensure proper
quality teaching of Introduction to Data Science and Big Data Technologies courses are the
subject of the further scientific research.
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AHOTamisg. Y cTaTTi MpeAcTaBlicHa aKTYyalbHICTh Ta JONUIBHICTh YIPOBADKCHHS TUCIHUILTIH 3
Data Science pans npoBimHuUX eKoHOMiYHMX cremianbHocTelt 051  «ExoHOoMika», 075
«Mapkerunr», 073 «MeHeKMEHT». 3aCTOCYBaHHSI KOMI IOTEPHMX TEXHOJIOTiH, BUKOPUCTaHHS
MaTeMaTHYHUX METOMIB Ta MOJEJCH, MPOBEIEHHS CTATHCTUYHOTO aHAi3y NAaHUX JaBHO BXKE €
OyIeHHICTIO B TIpoIleci HaBYaHHS IJIS CTYACHTIB €KOHOMIYHOTO CHpsSMYyBaHHS, ToAi dyomy Data
Science TOB’S3yI0Th B OIIBIIOCTI BUMAAKIB 3 (akympTeTamMu 3 iHGOpPMAIIHHUX TEXHOJOTIN?
Crennika eKOHOMIYHUX Tpodeciii 3000B’s3ye 3700yBaTH HABHYKH B POOOTI 3 BEIMKUMHU
MacHWBaMU JTaHUX, SKICHO OIIHIOBATH CTATUCTHYHI MOKAa3HUKH, MPOTHO3YBATH BEIUKY KiIBKICTh
€KOHOMIYHHUX SIBHII, TOMY €KOHOMICT MaifOyTHhOTO Mae OyTH HE TiNBKH (axiBIeM y ImpeIMeTHiH
raiysi, a ¥ crnenianicrom B Big Data ta Data Mining. Jlane nocmipKeHHS! BUCBITIIIOE MiAIPYHTS
JUis BignoBigHWX 3MiH. [IpoaHani3oBaHO BiNMOBiTHI OCBITHBO-TpOdeciiiHi mporpamu, OJIOKH
JUCHHUIUTIH, [0 JaI0Th MOXKIHUBICTB JJIs SKICHOTO 3aCBOEHHS HOBOI iH(poOpMaii CTyICHTaMH Ta
HaOyTTS THX 374aTHOCTEH Ta BMIiHb, SIKi HEOOXiJHI cydacHOMY (axiBLO B raiy3i €KOHOMIKH Ta
chopMyIOTh HOTO K CEpHO3HOr0 KOHKypeHTa Ha puHKY mpaui. IIpoBeneHo aHamiz cydacHHX
MDKHApOJHUX KOMEPIIIMHUX OHJIAHH KypCiB Ta BUCBITJICHO Ti TEMH Ta aCIEKTH, SIKi HEOOXiaHI s
MaiOyTHBROTO BHUITYCKHHKAa EKOHOMIYHOTO CHpsSMYBaHHS. 3alpoliOHOBAHO JIOTIYHY CXEMY
BIIPOBADKEHHS HampsiMKy Data Science, mo Hacliaye BiAMOBITHUN UK HAsSBHUX IUCIHILIIH
3arajgpbHOi Ta mpodeciiiHoi miarotoBku. OBOJIOMIHHA CTYIEHTAMH 3HAHHSIMH SKICHOTO aHAIi3y
JIAHUX Ta IHCTPYMEHTApil0 ONTHMAaIbHOI POOOTH 3 HUMH Ma€ OyTH OJHI€I0 3 OCHOBHHUX 3ajad
METOJIMYHOI CHCTEMH HaBYaHHS Ta HAYKOBOTO HAINPSMKY Ha eKOHOMIYHMX (pakynbTeTax. CydacHi
OCBITHI TEXHOJIOTI] Ta HAyKOBi 0a3M yHIBEpCHUTETIB MAlOTh JOMOMOITH CTYJEHTaM y PO3LIMPEHHI
CBITOIVIAY 1 CIPUHHATTI Npodeciii eKOHOMICTa, MapKeTOoJIora Ta MEHePKepa, OCKUIBKH IU(ppoBa
pexiama, SMM, comianbHi MEpexXi, OHJAWH IOJNATKW, YMPaBIiHHS MPOEKTAMH, <«ICpKaBa B
cMapT(doHi» Ta iHII CTPIMKI TpaHC(OpMalii CIIOHYKAIOTh F'OTYBaTH HE «KJIACHYHUX» (haxiBIIiB, a
yHIBepcaJliB, Ki Oy/yTh MaTH 3MOTY IIBUJIKO IIPUCTOCOBYBATHUCH 10 TOTPeO MaiOyTHHOTO.

KuarouoBi ciioBa: exonoMiuHi crnemianpHocTi; Data Science; Data Mining; Big Data; crynenT
3aKJIa(iB BUIIOI OCBITH.
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AHHoTanus. B craThe mpuBeICHBI aKTYaIbHOCTH U IeNIeCO00Pa3HOCTh BHEAPEHUS IUCIUILINH IO
Data Science mns Begynmmx OSKOHOMHYECKHX crenuanbHocTelr 051 «3OxoHomMuka», 075
«Mapketunr», 073 «MenemxkMeHT». [IpuMeHeHe KOMIIBIOTEPHBIX TEXHOIOTHH, HCIIOIb30BaHHE
MaTEeMAaTHYCCKUX METOJOB U MOJICIICH, IPOBEACHUE CTATHCTUYCCKOTO aHAIN3a TAHHBIX JaBHO YXKE
SIBIISICTCSL OOBIICHHOCTBIO B IpoIiecce 00YUYCHHUS CTYJCHTOB YKOHOMHYECCKOTO HANPABJICHUS, TOTAA
mouemy Data Science cBs3bpIBalOT B OOJBIIMHCTBE ClydyacB C (aKyJIbTeTaMH IO
UHPOpPMAIMOHHBIM  TexHONorwsaM? Crenudpuka HSKOHOMUYCCKUX THpodeccuii  00s3bIBacT
nproOperaTh HAaBBIKM B paboTe ¢ OONBIIMMH MacCHBaMU [aHHBIX, KaYECTBEHHO OIICHUBATH
CTaTUCTHYECKHE ITOKAa3aTeIH, MPOTHO3UPOBATH OOJIBIIOE KOJMIECTBO SKOHOMHUYCCKUX SBJICHUH,
MIOSTOMY SKOHOMICT OYAYIIETO TOJHKHO OBITH HE TOJBKO CHEIHANINCTOM B IIPeIMETHOM 0bacTy, a
n crenuanuctom B Big Data m Data Mining. /laHHOe wnccieoBaHNE OCBEMIA€T OCHOBHI IS
COOTBETCTBYIOITNX W3MEHEHHH. IIpoaHanm3upoBaHBI COOTBETCTBYIOIIHME OOpa3oBaTEIbHO-
npodeccroHaNbHBIC TPOTPAMMBI, OJIOKH AMCIHUIUINH, JAIOIINX BO3MOXHOCTDH JJISI KAUECTBECHHOTO
YCBOCHHSI HOBOM WH(OPMALIUU CTYJCHTAMH W HPHOOPETEHUS TEX CIIOCOOHOCTEH W YMCHHH,
KOTOPBIC HEOOXOMMBI COBPEMECHHOMY CICIHUAIUCTY B OOJIACTH KOHOMHUKU U CHOPMUPYIOT €ro
KaK Cephe3HOr0 KOHKYPEHTA Ha PhIHKE TpyaAa. [IpoBe/cH aHaan3 COBPEMEHHBIX MEXIyHAPOIHBIX
KOMMEPYECKUX OHJIAH KypCOB M OCBCIICHBI T€ TEMBI M ACHCKTHI, KOTOPhIC HEOOXOAUMBI IS
OyAylIero BBIMYCKHHKA 3KOHOMHYECKOTO HAaMpaBiCHUsA. [IPEJIOKCHO JIOTUYECKYI CXeMY
BHEJIpCHHUS HarpasieHus Data Science, KOTOpoe HaCIEAyeT COOTBETCTBYIOIIHUN IIHKJI UMCIOIIUXCS
TUCHUIUIMH o0medl n mpodeccHoHanmbHOW NOATOTOBKU. OBNaneHHe CTYIACHTAMH 3HAHUSMH
aHalM3a JaHHBIX W WHCTPYMEHTApHEM ONTHMAIBFHOW pabOTHI ¢ HUMH AOJDKHO OBITH OOHOM W3
OCHOBHBIX 3aJ[ad METOINIECKOI CHCTEMBI 00yUeHHS 1 HAYYHOTO HANIPaBICHUS HA SKOHOMHYECKUX
(dakynpTerax. CoBpeMeHHBIE 00pa30BaTEbHBIE TEXHOJOTHHM W HaydHbIE 0a3bl YHUBEPCHTETOB
JOJDKHBI TIOMOYb CTYICHTAM B PAaCIIMPEHWH MHPOBO33PEHHUS W BOCIPHUATHH TIpodeccHii
9KOHOMUCTA, MApKETOJIora M MEHE/DKepa, MOCKOJbKY ImdpoBas pekiama, SMM, comuaibHbIC
CeTH, OHJIAH MPHIIOKCHHS, YIPABICHHE MPOCKTAMH, «TOCYIAPCTBO B cMapT(OHE» M IpPyrUe
CTPEMUTENBHBIC TPaHCPOPMALUU MOOYKIAIT TOTOBUTh HE «KIACCHYECKHX» CIICUAIUCTOB, a
YHHBEPCAJIOB, KOTOPBIC OYAYyT UMETh BO3MOXKHOCTh OBICTPO MPHUCIIOCA0IMBATHCS K TOTPEOHOCTSIM
Oymy1iero.

KuroueBble ciaoBa: sxoHoMudeckue crnenuanbHocTd; Data Science; Data Mining; Big Data;
CTYJICHTHI BBICIINX YIeOHBIX 3aBEICHUH.
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