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INTRODUCTION 

Data analytics is a science that studies important information and large amounts 

of data. It combines statistical methods of data analysis with the use of a number of IT 

technologies. The discipline offers a broad approach to data analysis and data retrieval 

methods and their application in practice. It combines cutting-edge research and 

practice in related fields and provides students with the necessary knowledge and skills 

to initiate and conduct data analysis that can transform company data into 

commercially valuable information. 

The study of the course "Basics of data analysis" belongs to the cycle of 

selective disciplines of the "master's" educational degree for applicants of the specialty 

122 "Computer science" of the educational and professional program "Computer 

science" and is aimed at the formation of basic competencies in the applicants 

regarding the ability to analyze, objectively evaluate phenomena and processes, 

establish the dependence of the performance indicator on a set of factors, identify 

changing trends in the studied phenomena and forecast their development and 

interpretation of the obtained research results, etc. 

The purpose of the course: the formation of theoretical knowledge, applied skills 

and abilities regarding the organization of statistical observations, methods of 

statistical analysis and forecasting of socio-economic phenomena and processes. 

The main tasks of studying the course "Basics of data analysis" are: determination of 

the principles of observation; 

mastering data processing skills; 

studying the methods of building indexes and their research; 

formation of the sample and its analysis from the point of view of 

representativeness; 

construction of data research indicators and their analysis. 

The object of the course is socio-economic processes and components of social, 

cultural, economic, information and business systems. 

The subject of the course is fundamental statistical methods of data research. 

The learning outcomes and competencies formed by the course are defined in 

table 1. 

Table 1 

Learning outcomes and competencies formed by the course 

Learning outcomes Competencies 

LO1. Have specialized conceptual knowledge that 

includes current scientific achievements in the 
field of computer science and is the basis for 

original thinking and conducting research, critical 

thinking of problems in the field of computer 
science and at the border of fields of knowledge. 

SС02. The ability to formalize the subject area of a certain project in 
the form of an appropriate information model. 

LO7. Develop and apply mathematical methods 

for the analysis of information models. 

GС02. Ability to apply knowledge in practical situations 

SС03. Ability to use mathematical methods to analyze formalized 

models of the subject area. 
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LO8. Develop mathematical models and data 

analysis methods (including large ones). 

SС 03. Ability to use mathematical methods to analyze formalized 

models of the subject area. 

LO9. Develop algorithmic and software for data 

analysis (including large data). 

GС02. Ability to apply knowledge in practical situations 

SС05. Ability to develop, describe, analyze and optimize architectural 

solutions of information and computer systems for various purposes. 

LO19. To analyze the current state and global 

trends in the development of computer sciences 

and information technologies. 

SС08. The ability to develop and implement software development 

projects,  including  in  unpredictable  conditions,  with  unclear 

requirements and the need to apply new strategic approaches, use 
software tools to organize teamwork on the project. 

SС12. Ability to develop, apply and integrate data processing and 

analysis technologies  in  high-performance  systems and  cloud 

platforms to ensure efficient use of computing resources of computer 

systems. 

COURSE CONTENT 

Content module 1. Methodological foundations of data analysis 

Topic 1. Nature of observation of socio-economic objects 

1.1. The notion of statistical observation. Formation of the information base of 

statistical observation. 

1.2. Method of analytical groupings. 

1.3. Provision of statistical data: tables, graphs, maps. 

Topic 2. Selection: its construction and verification of its representativeness 

2.1. Basis of selective observation, reasons and conditions of its application. 

2.2. The theoretical basis of a selective observation. Types and methods of selecting 

units in selective population, providing representativeness of the sample. 

2.3. Classification of sampling errors. The procedure for determining sampling 

errors (representativeness) with different methods of selection. 

2.4. Methods of distributing the results of selective observation to the general totality. 

2.5. Determination of the necessary sample size. 

Topic 3. Grouping data and study of groups 

3.1. Grouping is the basis for scientific data 

3.2. Methods of visualization for grouped data 

Content module 2. Methods of research and analysis of components of socio- 

economic systems 

Topic 4. Indicators research of data 

4.1. The essence of research indicators. 

4.2. Types and forms of indicators (indicators) in data analysis. 

4.3. Ways and methods of calculating research indicators. 

Topic 5. World indexes and their research 

5.1. Indexs and their classification 

5.2. General index of quantitative indicators 

5.3. General index of qualitative indicators 

5.4. Two-factor systems of interconnected indices 

5.5. Index method for analyzing the dynamics of the average level 

5.6. Chain and basic indexes 

The list of laboratory studies in the course is given in table 2. 

Table 2 
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The list of laboratory studies 
 

Name of the topic and/or task Content 

Topic 1. Laboratory work on topic 1. Formation of a representative sample. 

Topic 2. Laboratory assignment on topic 2. Means of visualization of 
statistical data 

Topic 3. Laboratory work on topic 3. Data grouping and group research 

Topic 4. Laboratory work on topic 4. Statistical means of studying the 
dynamics of phenomena and processes. 

Topic 5. Laboratory work on topic 5. Indicators of the study of world trends. 
 

The list of self-studies in the course is given in table 3. 

 

List of self-studies 

 

Table 3 

 

Name of the topic and/or task Content 

Topic 1-5 Studying lecture material 

Topic 1-2 Essay writing 
Solving a situational (case) task 

Topic 1-5 Performing laboratory work 

The number of hours of lecture and laboratory classes and hours of independent 

work is given in the work plan (technological map) for the course. 

TEACHING METHODS 

In the process of teaching course, in order to acquire certain learning outcomes, 

to activate the educational process, it is envisaged to use such teaching methods as: 

group work (Topic 1-2), problem lectures (Topic 1), creating situations of 

cognitive novelty (topics 4-5. 

in person (demonstration (Topic 1-5)). 

practical (laboratory work (Topic 2-5), essay (Topic 1), test tasks (Topic 1-5), 

etc.). 
 

FORMS AND METHODS OF ASSESSMENT 

The University uses a 100-point cumulative system for assessing the learning 

outcomes of students. 

Current control is carried out during lectures and laboratory classes and is 

aimed at checking the level of readiness of the student to perform a specific job and is 

evaluated by the amount of points scored: 

− for disciplines with a form of semester control examination (exam): the 

maximum amount is 60 points; the minimum amount that allows a student of higher 

education to pass an exam is 35 points 

The final control includes current control and an exam. 

Semester control is conducted in the form of a semester exam (exam). The 

semester exam (exam) is taken during the exam session. 

The maximum number of points that a student of higher education can receive 
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during the examination (examination) is 40 points. The minimum amount for which 

the exam is considered passed is 25 points. 

The final grade in the course is determined: 

– for disciplines with a form of exam, the final grade is the amount of all 

points received during the current control and the exam grade. 

During the teaching of the academic discipline, the following control measures 

are used: 

Current control: Laboratory works (25 points), essay in the form of a 

presentation (10 points), test control (15 points), written control works (10 points). 

Semester control: Grading including Exam (40 points). 

More detailed information about the evaluation system is provided in the work 

plan (technological map) for the course. 

An example of an examination paper 

Semyon Kuznets Kharkiv National University of Economics 

Second (master's) level of higher education 

Specialty 122 "Computer sciences" 

Educational and professional program "Computer sciences" 

Course "Basics of data analysis" 
EXAM CARD № 1 

Stereotype task (tests). (20 points) 
 

1 Indicators characterizing volumes and dimensions of socio-economic phenomena are expressed 

in units of measurement: 

a) in kind, labor and cost; 

b) coefficients, percentages, inches; 

c) all answers are correct. 

2 The population census refers to the observation of: 
a) selective; 

b) monographic; 

c) continuous; 
d) main massif. 

3 Marketing research on the adaptation of a new product brand on the market refers to the 

observation of: 

a) current; 

b) simultaneous; 
c) periodic. 

4 The seasonality index is: 
a) the percentage ratio of individual levels to the average level of a given series of dynamics; 

b) the ratio of individual levels to the total sum of levels of the dynamics series; 
c) moving average of individual levels of the series. 

5 The criterion of homogeneity of the population is considered to be: 
a) decile coefficient of differentiation; 

b) quartile coefficient of variation; 
c) root mean square coefficient of variation. 

6 The possible deviation of the indicators of the sample population from the indicators of the 

general population is measured by: 

a) sampling error; 

b) dispersion; 
c) mean square deviation. 
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7 The statistical population is: 

a) phenomena and processes of social life; 

b) a set of indicators studied by statistics; 
c) a set of phenomena that are homogeneous in at least one characteristic. 

8 During the survey of the population, residents of every fourth apartment were interviewed about 

the total income of families. Every fourth apartment had four rooms. As a result, the results of the 

family survey were incorrect. What type of error occurred during this examination? 

a) random error of representativeness; 

b) systematic registration error; 

c) random error of representativeness; 

d) systematic registration error. 

9 Equipment inventory refers to monitoring: 
a) documentary observation; 

b) direct; 

c) survey; 
d) expert assessments. 

10 The study of product quality at the enterprise refers to the observation of: 
a) selective; 

b) monographic; 

c) continuous; 

d) main massif. 

11 How is observation carried out: 
a) direct; 

b) documented; 

c) survey; 
d) expert assessments. 

12 Structural grouping is 
a) type of grouping, which allows dividing the group into groups, characterizing its structure by 

a variable feature; 

b) division of the studied population into socio-economic types or classes; 

c) a type of grouping that allows you to identify the presence and directionality of the 

connection of features. 

13 The examination was carried out: 
1) every 10th agricultural enterprise out of 150 that irrigates land at the expense of its own funds 

in order to study the efficiency of the use of irrigated areas; 

2) agricultural firm "Koblevo" in order to study the reserves of increasing the efficiency of 

irrigation in this farm. 

Which of the examinations are selective? 

a) the first; 

b) the second; 

c) both the first and the second; 
d) does not have a correct answer. 

14 How does a 4-fold increase in variance affect the sampling error? 
a) the sampling error will increase by 4 times; 

b) the sampling error will decrease by a factor of 2; 

c) the sampling error will not change; 

d) the sampling error will increase by 2 times. 

15 Statistical observation is 
a) systematic, scientifically organized collection of data on mass social processes and phenomena 

with the help of registration of their essential features; 

b) registration of social phenomena and processes in special forms of statistical observation; 

c) collection of observation materials and their registration. 
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16 Grouping is: 

a) typology of socio-economic phenomena; 

b) distribution of the population into groups of essential characteristics; 

c) presentation, processing and calculation of group and general summaries characterizing the 

phenomenon 
d) classification of socio-economic phenomena and processes. 

17 Which of the following composite index formulas is an index of the physical volume of product 

exports: 

 q
1 

p 
0 

; 
 q

1 
p

1 
; 

 q
1 

p
1 

. 
 q 0 p 0 

.
 

a)  q 
0 

p 
0 b)  q

1 
p 

0 c)  q 
0 

p 
0 d)  q 1 p 0 

18 Setting the start and end date of data collection is 
a) objective observation time; 

b) subjective observation time; 

c) critical moment of observation. 

19 The median in the distribution series is: 
a) the highest frequency (or value of the characteristic); 

b) the value of the sign that occurs most often; 

c) the value of the sign , mentally divides the distribution series into two equal parts. 

20 The general price index is equal to IР = 0.92. How has the cost of sales changed due to prices? 

Answers: 1) increased by 8%; 2) decreased by 8%; 3) changed by 0.92%. 

a) increased by 8%; 

b) decreased by 8%; 
c) changed by 0.92%. 

Diagnostic task 1 (calculation test). (3 points) 

The share of highly liquid assets in the sum of current assets is 18%. Find the 

dispersion of the share of highly liquid assets. Explain the calculations. 

Diagnostic task 2 (essay). (7 points) 

Make a conclusion about the localization and concentration of employees at 

enterprises according to the specified types of economic activity: the coefficient of 

localization at industrial enterprises is 3.4; at agricultural enterprises - 5.7; at trade 

enterprises – 7.8. The concentration factor is 85%. Explain the answer. 

Heuristic task (calculation). (10 points) 

We have data on the volume of merchandise turnover in the region, million 

hryvnias: 
2017 2018 2019 2020 2021 2022 2023 

135 120 110 130 145 156 167 

Analyze this dynamic series using base and chain methods. Submit the obtained 

indicators in tabular form. Calculate the average annual absolute growth, average 

annual growth rates and average annual growth rates of turnover for 2017-2023. 

Explain the calculation and results. Draw conclusions based on the obtained indicators. 

Approved at the meeting of the Department of Statistics and Economic Forecasting 

protocol No.  dated " " 20 year. 

 

Examiner Doctor of Economics, Prof. O. Rayevnyeva 

 

Chief Department PhD, Associate professor O. Brovko 
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Assessment criteria 

Final scores for the exam consist of the sum of points for completing all tasks, 

rounded to a whole number according to the rules of mathematics. 

The algorithm for solving each task includes separate stages that differ in 

complexity, time-consumingness, and importance for solving the task. Therefore, 

individual tasks and stages of their solution are evaluated separately from each other 

in this way: 

stereotyped task in the form of closed tests – 20 tests, the maximum score per 

test is 1 point (the maximum number of points is 20); 

diagnostic task 1 (calculation test) – maximum score 3 points: 

1 point – selection of the calculation formula; 

1 point – implementation of calculation actions; 

1 point – formulation of the answer to the question. 

diagnostic task 2 (essay)– maximum score 7 points: 

1 point – understanding the essence of the task; 

2 points – selection of calculation formulas or algorithm for task performance; 

2 points – making a calculation or formulating an algorithm of actions to perform 

the task; 

2 points - the presence of reasoned conclusions based on the results of analytical 

work;  

heuristic task – maximum score 10 points: 

2 points – understanding the essence of the task; 

2 points – selection of calculation formulas that correspond to the essence of the 

questions; 

2 points – calculation of indicators according to separate formulas related to the 

research topic; 

2 points – calculation of indicators in full in accordance with the questions posed 

in the task; 

2 points – providing reasoned conclusions based on the results of calculation 

work. 
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