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A comprehensive system approach to determine the qualification characteristics
of a data scientist, the newest profession in the field of data analysis, is presented. The
inconsistency of traditional methods to overcome the problems of big data processing and
the advantages of Data Mining technology in solving these problems has been proved.
The examples of practical activity of data scientists were considered. The analysis of the
training of analysts in the higher education system of Ukraine was conducted.
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Pocknaoka A., Heanoea E., Kynaxcenxo B. Data scientist: 632110 6 oyoywee.
Ilpedcmasnen KOMNAEKCHBIU CUCTEMHBLI NOOX00 K OnpedeleHuro KearupurkayuoHHbixX
xapaxmepucmux Data Scientist — nogetiwen npogeccuu 6 0bOIACMU AHATUZA OAHHDBIX.
lloxazana necocmosmenvHocmos MmpaouyUOHHbIX Memo008 npeodoielus: npodiem oobpa-
b6omku Ooabwux Oannvlx u npeumyuecmea mexuonocuu Data Mining 6 pewenuu smux
npobaem. Paccmompenvl npumepst npakmuyeckou desmenvrocmu Data Scientists. Ilposeden
AHAIU3 NOO20MOBKYU CNEYUATUCTIOB-AHATIUINUKO8 8 CUCTEME 8bICUIe20 00pa308anusl Yxpaunvl.
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Background. The world information amount has reached a gigantic
scale. It eloquently indicates that 90 % of the data acquired by humanity
during its existence has been received over the past two years. In the next
two years, by 2020, the amount of data will double to 40 000 exabytes

(1 exabyte = 2% bytes) (figure I).
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Figure 1. Growth in data volumes, 2010-2020[1]

When analyzing big data by «traditional» methods, a number of
problems arises that lead to a significant elimination of the obtained results.
The main problem is the use of huge arrays of disordered uncorrelated
information, which greatly complicates the analysis without prior processing
by a data scientist. In addition, it leads to inefficient use of hardware to
operate and store these data. Solving such problems is a priority task of
a data scientist, which may complete this task within a few months.

Analysis of recent research and publications. J. Manyika [2]
disclosed the importance and prospects of dynamic growth of data volumes
and appropriate techniques dealing with digital data, but the research has
a rather extended (macro and micro) focus on big data without specifying
the professional competencies of a specialist who directly works with big
data to deliver value to managerial decisions. R. Gehl [3] contributed to the
historical background of a data scientist in the context of big data and the
knowledge economy and summarized appropriate genealogic changes in
this profession. R. Mitchell [4] outlined the trends in the cutting-edged
technologies of big data analytics that should fill up the toolset of a modern
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data scientist. Ain.ua [5] provides the simplified and short explanation of
modern technologies of data science, cognitive science, machine learning,
neural networks and data scientist work in the IT industry; however, the
presented logic of the provided IT trends missed the detailed specificity and
relevance of a data scientist training. Along with application in a business
sector, big data usage in training practice of data mining and data analytics
is clarified by K. Sin and L. Muthu [6]. It expands the scope of recruitment
and involvement of a data specialist into modern business practice.

Education in data science becomes the prerogative of modern
competitive universities and scientific schools that are able to build a bridge
between the business and educational service sectors. This is the work of
I. Song and Y. Zhu [7] who successfully specified the data science education
and a data scientist training in U.S. as the practice to follow to. Nevertheless,
Datascientist.com [8] revealed the advanced portfolio of a data scientist
from the position of labor market entry, personal traits, and professional
skills. Moreover, the analyzed curriculums of foreign universities [9; 10]
and job overviews in data science [11-13] confirmed the necessity to train
this specialist in the fastest growing sector of the world economy and his
competitiveness in the global labor market.

Currently the data science research in Ukraine is at the lowest level,
namely, the number of Ukrainian-language publications is low. Thus, one
of the most popular U.S. retail services amazon.com gives the following
results for search queries in the category «Books» over the past 90 days:
«Big data» — 417 results, «Data Science» — over 2000, «Data Mining» — 582,
«Data Analysis» — 525. Instead, the Ukrainian service Yakaboo.ua gives the
following results for the same search queries but without time constraints:
«Big data» — 1 Ukrainian-language output, «Data Science» — 2, «Data
Mining» — 2, «Data Analysis» — no specialized editions in the Ukrainian
language. The scientific periodicals demonstrate the same pattern. As a rule,
individual domestic scientists use English literature as the sources of
information. The achievements of foreign authors are also recommended
when studying at workshops and training courses.

Data scientist is a new profession in Ukraine, which only begins to
appear on the Ukrainian labor market. It is absent in the classifier of
professions, but it gains popularity rapidly among domestic employers. All
these facts require careful analysis of the qualitative characteristics of a data
analysis specialist.

The aim of paperis to analyze the competences of a specialist in the
field of data science and determine the prospects for the data science
development and key aspects of the data analysts’ training in the higher
education institutions (HEIs) of Ukraine.

Materials and methods. Information sources for the article are open
statistics from Gartner, IBM, Glassdoor, the World Economic Forum

----------------------------------------------------------------------------------------------
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reports held in Davos, the data of the Ministry of Education and Science of
Ukraine on the results of the admission campaign of HEIs in 2018.

General research methods used in the article are the following: the
methods of theoretical generalization and historical analogies, the classification
method, the analytical and comparative methods to research the prospects
of data science development and to form the comprehensive approach to the
qualification characteristics of a data scientist.

Results. In a broad sense, data are facts, text, graphics, pictures and
sounds, analog or digital video segments. Data resulted from measurements,
experiments, arithmetic and logical operations. They should be presented in
a suitable form for storage, transmission and processing. In other words,
data are a raw material provided by data providers and used by consumers
to generate information.

Data science technology makes it possible to turn data into information,
and then information into knowledge. It is necessary to clearly separate the
concepts of «datay, «information» and «knowledge».

Traditional data analysis methods (statistical methods) are mainly
focused on verification-driven data mining and raw intelligence analysis,
which forms the basis of operational analytical processing (OLAP), while
one of the main provisions of data mining is the search for non-obvious
regularities. Data mining tools find these patterns independently and build
the hypotheses about interconnections.

The main feature of data mining is the combination of broad
mathematical toolkits (from classical statistical analysis to new cybernetic
methods) and the latest advances in information technology. In data mining
technology, strictly formalized methods and methods of informal analysis,
1.e. quantitative and qualitative data analysis, are harmoniously combined.
Most data mining methods have been developed within the framework of
the artificial intelligence theory.

Data mining methods and algorithms include the following: artificial
neural networks, decision trees, character rules, methods of the nearest
neighbor and k-nearest neighbor, method of reference vectors, Bayesian
networks, linear regression, correlation-regression analysis; hierarchical
methods of cluster analysis; non-hierarchical methods of cluster analysis,
including k-means and k-median algorithms; the methods for finding
associative rules, including the Apriori algorithm; depth-limited search,
evolutionary programming and genetic algorithms, various data visualization
methods and many other methods.

Most of analytical methods used in data mining technology are well-
known mathematical algorithms and methods. New aspect of their application
is inclusion in solving specific problems due to the opportunities of new
technical and software tools. Comparative analysis of the data mining method
sincludes their characteristics of accuracy, speed, complexity, etc. (fable 1).
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Table 1
Comparative analysis of various methods of data mining [14]
“ =
= = s = 2 5 = B g
Algorithm 3 = o |2 = 3 2 =
g s £ =28 g 5 7 &
=) Q O =] o o
&) N = n O > A~
Classical methods | \ 1o | High | Middle | High | Middle | Middle | High | Low
(linear regression)
Neural Networks High Low Low Low | Middle | Low [Verylow| Low
Visualization . Very . . Very Extreme .
methods High low High High high Low ly low High
Decision Trees Low High High | Middle | High High | Middle | High
Polynomial neural | o | \igdle | Low | Middle | Middle | Middle | Middle | Middle
networks

The modern use of data science for big data processing is diverse [15].
Some of the practical examples of such use are given in table 2.

Table 2

Examples of practical use of data science and big data

in different fields of human activity [16]

Field of use

Content

Business and

Customer behavior analysis to maximize the likelihood of a purchase and
a positive attitude towards a brand, the development of personal product offerings

security service

Economy based on personal preferences; forecast of change in customer loyalty or refusal.
Retail Forecgst of _consumer demand for certain goods;‘ transport and warehouse
capacity optimization based on the needs of sales points
Financial Forecast. of ﬁnancial. instmment. prices, gstimation of likelihood of a favorable
. transaction conclusion; modeling of signal generators for successful loan
Analytics . ;
returns or attraction of investments
Search for hidden links between social network users; study of public
Social discussions of various social, economic and political issues;
communication |analysis of a user voice tone, thematic modeling, selection of central users
of discussion and opinion leaders
Analysis of the experience of real patients for the deeper understanding
Medicine of drug action mechanisms; clustering of diseases, treatment types or their
symptoms, taxonomy of patients and drugs
Development of a patrol schedule based on the facts of crimes committed;
Police and forecast of the number and locations of patrol vehicles based on data on the

number of crimes, their location, time, type and number of victims;
optimization of a patrol route

Banking

Behavioral customer segmentation, fraud prevention system with the ability
to explore atypically expensive purchases of popular products or multiple
accounts opened in a short period with similar data.

Fire Security

Optimal allocation of resources for fire elimination; modelling of the dependence
between the geographic distance of a fire station and the time that the brigade needs
to get to a place, based on traffic information and accessibility of highways

Marketing Segmentation of competitors and consumers

Staff distribution into different groups, classification of consumers
Management . . . . i . S

and suppliers, identification of similar production situations
Sociology Distribution of respondents into homogeneous groups
Archeology Taxonomy of stone structures and ancient objects

oooooooooo
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The necessary skills for a data scientist are divided into two types:
business and technical (soft and hard skills). It is these skills and abilities
that need to be addressed to become a data analyst [17; 18].

Technical (hard) skills:
ability to acquire data from different sources;
ability to perform pre-processing of data (cleaning, quantization,
transformation, etc.);
ability to work with data algorithms (classification, clustering,
regression, etc.);
use of programming languages for data analytics (Python, R, C++);
ability to analyze and build reports in analytical platforms
(Power BI, Deductor, etc.);
ability to work with SQL databases;
ability to work with big data technologies;
ability to work with enterprise data analytics packets (SAS, SPS).
Business (soft) skills:
ability to validate the data analysis results;
ability to make practical outcomes from data analytics results
and apply in business;
ability to interest decision makers;
ability to search and find creative solutions in a specific subject area.

YV VVVVVY VYV V VYV

A more detailed and systematic list of hard and soft skills are
presented in figure 2.

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of 21th century requires ambdure of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data
scientist is hard. Finding people who understand who a data scientist is, is equally hard. So here is a little
cheat sheet on who the modem data scientist really is.

MATH
& STATISTICS

¢ Machine leaming
ot Statistical modeling
«  Experiment design

PROGRAMMING
& DATABASE

¥r Computer science fundamentals
#r Scriplinglanguage e.g. Python
v Statistical computing package e g R

¥ Bayesian inference

o Supenised leaming: decision lregs,
random forests, logislic regression

% Unsupervised learning: clustening,
dimensionality reduction

2 Oplimization: gradient descent and
varants

=

DOMAIN KNOWLEDGE
& SOFT SKILLS

?r Passiomale aboul the business
v Curious about data

wr  Influence without autharity
¥ Hacker mindset

#r  Problem solver

w

Strategic, proactive, creative,
innovative and coll aborative

¥r Databases SOL and NoSOL

vr  Relational algebra

vr Panllel databases and parallel query
processing

v MapReduce concepts

7r Hadoop and Hive/Pig

¥ Custom reducers

v Experience with xaaS lke AWS

COMMUNICATION
& VISUALIZATION

#r  Able to engage wilh senior
management

o Stowy telling skills

¥ Translate data-driven insights into
decisions and actions

o1 Visual art design
£t R packages ike ggplot or lattice

nowledge of any of visualization
tools eg. Flare, D3 s, Tableau

Figure 2. Hard skills and soft skills for a data scientist [19]
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According to IBM [20], the demand for specialists in data science
with advanced data analysis technologies will grow to 2,7 million by 2020.
Harvard Business Review has identified a data analysis professional as «the
sexiest job of the 21% century» [19].

The demand for data science specialists is growing rapidly every

year (figure 3).

— DATA SCIENTIST JOB DEMAND AT A GLANCE —

Demand for d
28% scentists ookl

Projected increase in outpace supply by
demand for data é 2 5 0 0 0 0
I

scientists through 2020

jobs by 2024
o 31N 5 e
data science and : HH ’)
analytics jobs are in e G)
three fields:
fortascom ° Finance & Insurance ° Professional Services

BEEEe), $110000
@@é_}@ Hfduan income for data scientist job listings

Figure 3. Data Scientist Job Demand [11]

The most authoritative job search website Glassdoor, which annually
publishes the 50 most relevant professions, prefers data analysis specialists
for three consecutive years (figure 4).

50 Best Jobs in America for 2019

Best Jobs V| | om0 ~ ‘ I Uriited States w | = | PO QY
Job Title Med lary b Satistact) Job Openings

#1 DataScientist $108.000 433 6310
#2  Mursing Manager $83,000 s 13,931
#3 Marketing Manager $82.000 a5 7,395 View Jobs

#4 Occupational Therapist $74.000 ars 17,701 View Jobs

#5 Product Manager $115.000 385 11,684 View Jobs

#6 Devops Engineer $106.000 a1s 4657 View Jobs

#7 Program Manager $87.000 aes 14,753 View Jobs

#8 DataEngineer $100,000 EL 4739 View Jobs

#9 HRManager $85.000 42 3.508 View Jobs

Figure 4. Most relevant professions in USA [12]

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Figure 5 shows the vacancies and wages of data analysis experts
from the affiliates of the world's largest companies in San Francisco (USA).

[ngass door

Data Scientist Salaries - s Francisco, caavea .

Salaries in $ (USD) Average Salaries in § (USD) Average

Data Scientist Data Scientist
Facebook $138,713 m BM Sm
46 salaries per year $97k -

2 galaries
Sae 2,140 salaries from all locations

Data Scientist —— Data Scientist
& Alrbab $126,159 B Tesia votors $103,625
10 salaries per year -

3 salaries [per year
See 2,149 salaries from all locations

See 2,149 salaries from all locations.
Outa Sclentiat Data Scientist
Twvitter $134,861 ’ PayPal $132,909
15 salares par your PerPel 10 salaries ey

See 2,149 salaries from all locations

Figure 5. Requests for data scientists in San Francisco (USA) [12]

According to the World Economic Forum report [13], 85 % of
companies in the world will need, first of all, data analysis specialists by
2022 (figure 6).

&
#

User and entity big data analytics

App- and web-enabled markets

Ed

Internat of things 75
Machine leamning 73
Cloud compiuting 72

Digital trade

&
R

Augmented and virtual reality
Encryption
New materials

Wearable electronics

8
#

Distributed ledger (blockchain)
3D printing [}

Autonomous transport

&
#

Stationary robots 37
Quantum computing
Non-humanoid land robots

Biotechnology

8
#

&
# # # el kS

Humanoid robots

Aerial and underwater robots

Source: Future of Jobs Survey 2018, World Economic Forum,

Figure 6. Technologies by proportion of companies likely
to adopt them by 2022 [13]
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In the World Economic Forum report, the analysis of both promising
and redundant occupations is interesting (figure 7).

Managing Directors and Chief Executives Data Analysts and Scientists* Data Entry Clerks
General and Operations Managers* Al and Machine Learning Specialists Accounting, Bookkeeping and Payroll Clerks
Software and Applications Developers and General and Operations Managers® Administrative and Executive Secretaries
Analysts* Big Data Specialists Assembly and Faclory Workers
Data Analysts and Scientists” Digital Transformation Specialists Client Information and Customer Service Workers®
Sales and Marketing Professionals* Sales and Marketing Professionals® Business Senvices and Administration Managers
Sales Representatives, Wholesale and Mew Technology Specialists Accountants and Auditors
Manufacturing, Technical and Scientific Organizational Development Specialists* Material-Recording and Stock-Keeping Clerks
Products Software and Applications Developers and General and Operations Managers*
Hurman Resources Specialists Analysts® Postal Service Clerks
Financial and Investment Advisers Information Technology Services Financial Analysts
Database and Network Professionals Process Automation Specialists Cashiers and Ticket Clerks
Supply Chain and Logistics Specialists Innovation Professionals Mechanics and Machinery Repairers
Risk Management Specialists Information Security Analysts* Tedemarkaters
Information Security Analysts® Ecommerce and Social Media Specialists Electronics and Telecommunications Installers
Management and Organization Analysts User Experience and Human-Machine and Repairers
Electrotechnology Engineers Interaction Designers Bank Tellers and Related Clerks
Organizational Development Specialists® Training and Development Specialists Car, Van and Motorcycle Drivers
Chemical Processing Plant Operators Robotics Specialists and Engineers Sales and Purchasing Agents and Brokers
University and Higher Education Teachers People and Culture Specialists Door-To-Door Sales Workers, News and Street
Compliance Officers Client Information and Customer Service Vendors, and Related Workers
Energy and Petroleum Engineers Workers® Statistical, Finance and Insurance Clerks
Robotics Specialists and Engineers Senvice and Solutions Designers Lawyers
Petroleum and Natural Gas Refining Plant Digital Marketing and Strategy Specialists
Operators

Source: Future of Jobs Survey 2018, World Economic Forum.

Figure 7. Examples of stable, new and redundant roles, all industries [13]

In Ukrainian HEIs unlike foreign universities (for example, [9; 10]),
the data science training is just starting to develop. As aforementioned, the
data scientist profession has not yet been reflected in the Ukrainian classifier of
occupations, but local employers persistently impose appropriate require
mentson the educational service market. Given the complexity and systematic
nature of the data scientist training, we believe that the professional
competencies identified in the higher education standard of the specialty
124 «System Analysis» most closely corresponds to employers’ requests
among the available specialties.

Currently 30 HEIs in Ukraine train students by the specialty «System
Analysis», but only three universities position this specialty as the
education in the field of data analysis — namely, Ivan Franko Lviv National
University (specialization «Intellectual Data Analysis (Data Science)»),
Ukrainian Catholic University (specialization «Information technologies
and business analytics»), and Kyiv National University of Trade and
Economics (specialization «Information technologies and business analytics
(Data Science)». Figure § presents the distribution of licensed volumes of
training in the framework of the specialty 124 «System Analysis» by
various regions of Ukraine.

00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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Figure 8. Number of licensed volumes by regions in Ukraine

In 2016 the Kyiv National University of Trade and Economics [21]
has obtained a license of the Ministry of Education and Science of Ukraine
for the training by the specialty «System Analysis». The new study program
«Information Technologies and Business Analytics (Data Science)» has
opened in 2019 on the basis of this specialty.

This study program is developed for training of highly qualified
specialists in the fields of the Data Science, Big Data, Data Analytics, Data
Mining, Business Intelligence, Artificial Intelligence, and Machine Learning.

Kyiv National University of Trade and Economics meets all modern
requirements for the training of highly skilled specialists in the field of Data
Science. Currently a new business analytics lab is setting up at the Department
of Cybernetics and Systems Analysis [22], which provides the training by
this specialty. The lab will be equipped with powerful computers and special
software for analysis, modeling, and visualization of data.

The training of analysts at the Department is carried out by experienced
teachers, including doctors and PhD in economic, technical and physical-
mathematical sciences. They are professionally involved in data modeling
and analysis. Four teachers of the Department have «Data Science Instructor
Bootcampy» certificates of international level, issued by IBM with the
provided right to teach and certify data analysis specialists.

Conclusion. Data analysis allows solving problems in all areas, from
business and government planning to personal life. Data science is not just
anew fashion word in information technologies. It will change the
approaches to programming, business, and even consumers no less than the
invention of a steam engine or personal computer in their time. The work
with information becomes a priority worldwide for any business with
a professional scientific approach. Ukraine already needs talented data
scientists, who are capable enough to process big data to support artificial
intelligence platforms.
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Pocknaoka A., Ieanosa O., Kynaycenko B. Data scientist: noznao y manoymHe.

Ilocmanoexka npoénemu. Data Scientist € nHosow npoghecieto 8 Ykpaini, sika
MINbKU 3 'A61AEMbCA HA YKPAITHCOKOMY PUHKY npayi. Bona eiocymmsa y xnacugikamopi
npogeciti, npome GeIUKUMU MEMAAMU 3AB0UOBYE NONYIAPHICIb ceped GIMYUSHAHUX
pobomooasyis. Yce ye nompebyec pemenvHo20 aHani3y AKICHUX XAPAKMEPUCTUK Paxieys.
6 2any3i aHANI3Y OAHUX.

Ananiz ocmaunnix 00cnioxycensv i nyoaikayiil noxazas, wo NONPU HAAGHICND
OKpeMUX HAYKOBUX 0OPODOOK, 3aIUUAEMbCA HEGUPIUIEHOIO 8ANCIUBA HAYKOBO-NPAKMUYHA
npobrema wooo enausy 2100aIbHUX OUCOANAHCI8 HA KpeOUmHUL PUsUK OAHKIE.

Mema cmammi — awnaniz Komnemenmuocmeti gaxieys 6 eanysi Data Science,
BUBHAYEHHSI NEPCHEKMUB PO3GUMKY HAVKU NPO OAHI mMa Ko408i ACNeKmu nio2omosKu
Qaxisyis 3 ananizy 0aHux y 3axnadax uwoi oceimu Yxpaiuu.

Mamepianu ma memoou. Ingopmayitinumu Odxceperamu 018 HANUCAHHA CMAMMI
cayaysanu giokpumi cmamucmuyuni oani komnaniu Gartner, IBM, Glassdoor, 36imu Bce-
CBIMHbO2O eKOHOMIUH020 hopymy, dani Minicmepcmea ocsimu i hayku Yxpainu. ¥ cmammi
BUKOPUCMAHO 3A2AIbHOHAYKOBL MemOOU OO0CIONCEHHS. MEOPEMUiH020 Y3d2aIbHeHH ma
icmopuyHux ananoeii, knacugikayii, aHarimuyHo20 ma NOPIGHAIbHO20 AHANI3Y.

Pezynomamu oocnioscenns. [Iposedeno nopieHsAnbHUL AHALI3 MPAOUYIUHUX ma
HOBIMHIX MemoO0i8 aHai3y 0anux, aKull 0as smocy 008ecmu HeCHPOMOICHICIb MPAOUYITIHUX
Memooie noooaamu npodremu o6pobKu eeruxux Oanux ma nepesazu mexuonocii Data
Mining y eupiwenni yux npobaem. Pozensinymo npuxiaou npaxmuunoi OisivHocmi
Data Scientists y pisnomanimuux cgpepax.

Ilpeocmasneno xomniekchuti cucmemMHuil nioxio 00 GUHAYEHHS KEANIMDIKAYIIHUX
xapaxmepucmux Data Scientist, nasedeno mexuiuni HABUUKU («dcOPCMKiy) ma Oi3Hec-
HABUYKU («M SAKI»), AKUMU NOGUHEH 8OJ100IMU NPOpeCionan y 2any3i Oi3Hec-aHanimuKu.

Tlpoananizosano npoyec nio2omosxu Gaxieyie-ananrimuxis y cucmemi 6uwoi oceimu
Ykpainu ma nepcnexmueu gaxieyie Data Scientists na ykpaincokomy punky npayi.

Bucnosku. Ananimuxa 0aHux HA0ae MONCIUBICINb BUPIULYEAMU NPOOIEeMU Y GCIX
eanys3sax — 6i0 6izHecy ma ypa0oeo2o NIAHy8aHHs 00 ocobucmoeo xcumms. Data Science —
ye He NPOCmMo HOBe MOOHe CN080 Yy c8imi IHgopmayitnux mexHonoeiu. Lle me, wo
SMIHUMb CBIM NPOSPAMYBAHHSL, OI3HeCy i HABIMb CNOIACUBAYIB He MeHlUle, HINC CB020 YACy
11020 3MIHUAU BUHAXIO NAPOBO20 08USYHA AOO NEPCOHATILHO20 KOMN tomepa.

Taxum uunom, poboma 3 ingopmayicio Habdysae 6 ycbomy Ceimi NPiopUMemHo2o
3HaueHHs 015 OYOb-aK020 Oiznecy i3 npogecitinum uaykosum nioxooom. 1 6 Ykpaini
HeMunyye GuHuKHe nompeba 6 mananosumux Data Scientists, 30amuux o06pooasmu
BENUKI MACUBU OAHUX 0151 NIOMPUMKU NIAM@POPM WMYYHO20 THMELeKNY.

Knwuyoei crosa: Data Scientist, Data Mining, Big Data, cucteMHMiA aHai3,
HITYYHWH 1HTEJEKT, Oi3HeC-aHaAIlITHKA, IHTEJCKTYIbHIA aHalli3 TaHHX.
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