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Research work is one of the most difficult types of independent work of applicants for the second level of higher education
(master's students), the implementation of which requires special knowledge and skills. For master's cadets, preparing
and writing a master's thesis is the first experience of research activity. In the Kherson State Maritime Academy, for
master's cadets specializing in «Navigation and Management of Sea Vesselsy, the course «Modern Methods of Scientific
Research and Data Processing» (MMSRDP) is provided, which, according to the curriculum and educational and pro-
fessional program, is included in the cycle of professional training. The program of the academic discipline «Modern
Methods of Scientific Research and Data Processing» is drawn up in accordance with the Code of Training, Certification
and Watchkeeping for Seafarers STCW-78, IMO-MODEL COURSE 7.01, 7.03. and according to EPP. The direction of
our research is to improve the teaching of the course «Modern Methods of Scientific Research and Data Processing» in
the Kherson State Maritime Academy to achieve more significant standards of professional competence of applicants for
the second level of higher education (master's students) in the specialization «Navigation and Management of Marine
Vessels» of KhSMA. This article examines two of the most important components of the MMSRDP course. The first is the
«starting» knowledge of the methodology and methods of scientific research, namely, the most significant classical par-
adigms that determine the essence of the concepts of methodology and methods of scientific research, concepts and issues
of modern methods of empirical and theoretical research. The second, no less important component of the MMSRDP
course is the study by master's students of specific methods and techniques of data processing and analysis. Our further
research is aimed at a more detailed consideration of the second component of the MMSRDP course - the study by
master's students of specific methods and techniques of data processing and analysis in the field of technical sciences, in
particular, in the field of navigation, which are most necessary for master's students of the navigation specialty, as well
as the development of a set of individual tasks for master's students aimed at the application of specific methods and

techniques of data collection and analysis.
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Statement of the problem

Research work is one of the most difficult types of
independent work of applicants for the second level of
higher education (master's students), the implementation of
which requires special knowledge and skills. For master's
students, preparing and writing a master's thesis is the first
experience in scientific research activities. Therefore, it is
important to give them initial, «starting» knowledge about
the methodology and methods of scientific research. It is
necessary to explain that any scientific research begins
with the formulation of clear goals of scientific research
and asking questions that must be answered as a result of
scientific research. This is the first, but basic step that de-
termines the direction of all further work. The goals set be-
fore the start of scientific research determine the direction
of the research and the choice of methods for collecting and
analyzing experimental data. Only a clear understanding
by a master's student of the research goals will enable him
to determine what data is needed and in what volume, as
well as how they should be organized for subsequent anal-
ysis. Understanding the goals of research by master's stu-
dents is important for the successful completion of the re-
search and obtaining meaningful final results.

The questions that a researcher (master's student) asks
himself before starting work should be aimed at solving a
specific problem or filling gaps in existing knowledge. A
master's student should formulate questions in such a way
that the answers to them are substantiated by the collected

data and measurable. This requires master's students to be
able to identify specific subtopics from general voluminous
topics that can be effectively research.

It is with the analysis and explanation of these most
important concepts that the master's students of the special-
ization «Navigation and management of sea vessels» begin
their study of the course «Modern methods of scientific re-
search and data processing» (MMSRDP) at the Kherson
State Maritime Academy (KhSMA).

All of the above allows us to draw a conclusion about
the relevance of our research aimed at improving the teach-
ing of the course «Modern Methods of Scientific Research
and Data Processing» at the Kherson State Maritime Acad-
emy.

Analysis of the latest achievements
on the identified problem

The study included an analysis of scientific and meth-
odological literature on mathematics, data analysis and
processing, mathematical statistics, planning and pro-
cessing of experimental results in engineering and science,
both domestic and foreign authors [1-32]. Classical con-
cepts and issues of modern methodology and methods of
scientific research, modern methods of empirical and theo-
retical research, modern methods of data collection and
analysis, specific methods and techniques of data collec-
tion and analysis were analyzed. Based on this analysis, the
main concepts and issues were identified that we consider
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basic when teaching the course MMSRDP and that cadets-
masters of the navigation specialty need to know. A meth-
odological approach to teaching the course «Modern Meth-
ods of Scientific Research and Data Processing» at the
Kherson State Maritime Academy was determined. Ways
for further improvement of teaching this course were out-
lined.

Purpose and task statement

Obijective of the study: to determine the methodolog-
ical approach to the formation of basic concepts of meth-
odology and methods of scientific research in the course
«Modern methods of scientific research and data pro-
cessing» at the Kherson State Maritime Academy.

Objectives of the study:

» To analyze the place of the discipline SMNIOD in
the system of training masters in the specialization
«Navigation and Management of Marine Vessels» at
KhSMA.

» To analyze classical concepts and issues of mod-
ern methodology and methods of scientific research and
highlight the main ones that master's students in the spe-
cialization «Navigation and Management of Marine Ves-
selsy» at KhSMA need to know.

» To analyze classical concepts and issues of mod-
ern methods of empirical and theoretical research and high-
light the main ones that master's students in the specializa-
tion «Navigation and Management of Sea Vessels» at
KhSMA need to know.

Summary of the main material

Structure of the study

The first part of the study examines the place of the
discipline «Modern Methods of Scientific Research and
Data Processing» (MMSRDP) in the system of training
masters in the specialization «Navigation and Management
of Sea Vesselsy at the Kherson State Maritime Academy,
the goals, objectives and content of the discipline.

The second part of the study is devoted to the consid-
eration of the first of the two most important components
of the MMSRDP course — «starting» knowledge about the
methodology and methods of scientific research: are being
considered the most significant classical paradigms are
considered, defining the essence of the concepts of meth-
odology and methods of scientific research, which must be
known by master's students of the navigation specialty, and
the concepts and issues of modern methods of empirical
and theoretical research are also considered.

The third part of the study is devoted to the consider-
ation of the second of the two most important components
of the MMSRDP course — specific methods and techniques
for processing and analyzing data.

1. MMSRDP in the system of training master's of nav-
igation at KhSMA.

The discipline «Modern Methods of Scientific Re-
search and Data Processing» according to the curriculum

and educational and professional program is included in the
cycle of professional training.

The program of the academic discipline «Modern
methods of scientific research and data processing» is com-
piled in accordance with the Code of training, certification
and watchkeeping for seafarers STCW-78, IMO-MODEL
COURSE 7.01, 7.03. [33-35] and in accordance with the
Educational professional program (EPP) KhSMA.

The knowledge, skills and abilities obtained as a re-
sult of studying the discipline allow you to competently
and professionally write the final master's thesis and con-
tinue your studies in graduate school.

The discipline «Modern Methods of Scientific Re-
search and Data Processing» is closely related to the fol-
lowing disciplines and their modules:

1. Mathematics. Trigonometry, elementary algebra,
elementary geometry (plane geometry, stereometry), nu-
merical methods, computational mathematics.

2. Mathematical statistics and theoretical founda-
tions of navigation. Methods and techniques for processing
statistical information, principles of testing statistical hy-
potheses. Their application to substantiate navigation
methods for determining the vessel's position and assessing
its accuracy.

3. Physics. Physical phenomena that form the basis of
the operating principle of navigational instruments and
ship mechanisms. Basic mathematical relationships that
describe the principles of their operation.

4. Navigation and information systems. Electronic
navigation methods for determining the vessel's position,
the vessel's location using: coastal landmarks, navigation
aids, dead reckoning taking into account winds, tides, cur-
rents and calculated speed. Evaluation of the accuracy of
the vessel's dead reckoned and observed position.

5. Computer science. Universal computer systems for
information processing, in particular Excel, as a means of
solving problems of mathematical statistics and data pro-
cessing in navigation.

The study of the academic discipline «Modern Meth-
ods of Scientific Research and Data Processing» is aimed
at formation the following competencies:

The purpose of studying the discipline is to prepare
masters of the specialization «Navigation and management
of sea vessels» to write a master's dissertation, scientific
papers and, subsequently, to carry out scientific work in the
field of navigation.

Obijectives of the discipline:

— to familiarize master's students in the specializa-
tion «Navigation and Management of Sea Vessels» with
modern methodology and methods of scientific research;
with modern methods of experimental research; with mod-
ern methods of data processing and analysis;

— to form the skills of master's students specializing
in «Navigation and Management of Sea Vessels» in using
modern methods of experimental research and modern
methods of data processing and analysis.
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Table 1

Competence requirements for the skills of specialists in accordance with the EPP and STCW with amendments

Competence

Program learning outcomes

OKO02. The ability to acquire specialized conceptual
knowledge at the level of the latest achievements, which
is the basis for original thinking, particularly in the con-
text of research work.

OKO03. Ability to critically understand problems when
conducting research at the intersection of subject areas.

OKO04. Ability to implement innovative and research ac-
tivities, communication with representatives of other pro-
fessional groups of different levels of the international
context (with experts from other fields of
knowledge/types of economic activity)

PRO2. Specialized conceptual knowledge at the cutting-
edge level that serves as the basis for original thinking and
innovative activity, including in the context of research
work.

PRO03. Ability to critically understand problems when con-
ducting research and/or in professional activities and at the
intersection of subject areas.

PRO7. Ability to use information and communication tech-
nologies to search, process and analyze information.

PR09. Ability to prepare and present scientific and technical
reports, reviews, publications (scientific articles and theses)
based on the results of completed research using modern ed-
iting and printing tools in accordance with established re-
quirements.

Source: EPP of discipline (2024) and STCW with amendments [33]

The goals and objectives of the course «Modern
Methods of Scientific Research and Data Processing» for
masters of the specialization «Navigation and Management
of Marine Vessels» determined the content of the disci-
pline.

2. «Starting» knowledge about the methodology and
methods of scientific research.

Based on the importance of master's students master-
ing the basic concepts of methodology and methods of sci-
entific research, methods of empirical and theoretical re-
search for the effective conduct of scientific research work,
after conducting an analysis of classical concepts and ques-
tions in these areas of knowledge, we identified the main
ones for presentation in the MMSRDP course [1-32].

1. Methodology of scientific research.

The most common philosophical interpretation of the
term «methodology» is that methodology is considered as
a philosophical doctrine about the methods of cognition of
the ways in which a person transforms reality.

Methodology has two main functions:

— obtaining new knowledge and presenting this
knowledge through concepts, criteria, laws, theories, hy-
potheses;

— organizing the application of new knowledge in
practical activities.

The task of methodology is to clarify, transform and
construct patterns of human activity that are integrated into
everyday human experience.

Methodological research is divided into general, par-
ticular and specific:

1. General methodology of science studies the
problems of substantiation of scientific knowledge regard-
less of which of the specific scientific disciplines it was ob-
tained in. Its main tasks are:

— study of universal operations of scientific
knowledge (explanation and understanding) and methods
of substantiating scientific knowledge;

— analysis of criteria for the acceptability of systems
of scientific theories;

— study of systems of categories used as the basis of
scientific thinking;

— problems of the unity of scientific knowledge.

2. The private methodology of science studies
the methodological problems of individual sciences or their
narrow groups.

A characteristic feature of any private methodology is
that, while it is important for some individual science or
narrow group of sciences, it is of almost no interest to other
disciplines.

For example, the methodology of navigational sci-
ences, the methodology of ecology, the methodology of
physics, etc. Each of them uses the operation of explana-
tion, but these explanations use the concept of purpose,
which loses its meaning when applied to objects of another
subject area.

3. The specific methodology of science, some-
times called methodics, studies the methodological aspects
associated with individual operations within specific scien-
tific disciplines.

The sphere of this methodology, which varies from sci-
ence to science, includes, for example, the methodics for
conducting an experiment in navigation, the methodics for
conducting an experiment in studying the degree of environ-
mental pollution, the methodics for conducting a physical
experiment, etc.

Intradisciplinary methods of theoretical and empirical
research, including the methodology of specific studies,
are, for the most part, highly specialized practices.

The methodology of science undergoes natural
changes over time, associated with the orientation toward
the real practice of scientific and cognitive activity and
overcoming inertia in the selection of models and schemes
of scientific knowledge.

At present, the most important task of methodology is
the awareness and corresponding constructive reorienta-
tion to the problems of natural science, technical and hu-
manitarian scientific knowledge, the transition from the
purely objective consideration of scientific subject matter,
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characteristic of the classical approach, to such considera-
tion that takes into account the «humany and/or «natural»
factors.

2. Methods of scientific research.

It is necessary to distinguish between the concepts of
«methodology» and «method». Method is a way of organ-
izing practical and theoretical development of reality, con-
ditioned by the patterns of development of the object. The
final result of scientific research depends on whether the
young researcher has realized the research method or not,
and has managed to select the necessary methods.

Scientific research is a creative process, there are no
predetermined methods of cognition, however, the content
of the methods is not formed arbitrarily by the researcher.

The method of scientific research is determined
through the practical interaction of the subject of the re-
search (research scientist) with the object of the research.
For the effective use of the method, the subject is necessary
objective knowledge about the object of the research. Such
knowledge is accumulated in scientific theories, so their
use fills the method with ideas, principles and approaches.

Thus, the method becomes the element of scientific
research around which theory, practice, subject and object
are united.

The modern system of scientific methods is diverse.
All methods, depending on whether they can be applied in
a narrow or broader scientific field, are divided into three
main groups: general philosophical, general scientific and
specifically scientific methods. But despite belonging to
one or another group, in the process of research, the meth-
ods interact, complement each other, and are aimed at ob-
taining new knowledge.

The most frequently used general scientific methods
in the practice of scientific research are analysis, synthesis,
induction, deduction, analogy and modeling.

Analysis is a research method that breaks down the
subject of the study into its component parts. Each of these
parts is studied separately. This method makes it possible
to cover a large number of facts at the same time, identify-
ing possible connections.

Synthesis is a research method that is opposite to anal-
ysis; it is the integration of the results of the analysis into a
whole, creating a common system. It establishes connec-
tions between the parts and makes it possible to understand
the object of the study as a whole.

The methods of analysis and synthesis are intercon-
nected. In scientific research, they are usually used simul-
taneously (sometimes analysis is called descending analy-
sis, and synthesis is called ascending analysis).

Deduction is a research method in which particulars
are derived from general provisions («from the general to
the particular»). It allows one to draw conclusions about a
certain element of a set based on knowledge of the general
properties of the entire set.

Induction is a research method in which general prin-
ciples and patterns are derived from particular facts and
phenomena («from the particular to the generaly).

The induction method is especially effective in exper-
imental studies with the collection of empirical facts. The
researcher establishes phenomena that are recurring in na-
ture and can, by generalizing empirical data, make an as-
sumption about the cause of the phenomena under study.
Thus, the researcher makes an inductive conclusion (puts
forward a hypothesis), and deduction theoretically proves
this conclusion, turning the hypothesis into reliable
knowledge.

Analogy is a research method in which knowledge
about some objects or phenomena is transferred to other
objects or phenomena based on their similarity in essential
properties and qualities.

Modeling is a research method in which the object or
phenomenon being studied is replaced by its model. The
model should reflect the essential characteristics of the real
object of study. The characteristics of the original are de-
termined or clarified by the model.

Modeling is actively used in both theoretical and em-
pirical research.

Modeling is considered to be a fairly effective means
of predicting the influence of external factors on the phe-
nomenon being studied and making specific decisions.

In our opinion, special attention should be paid to the
methods of empirical and theoretical research.

3. Specific methods and techniques for processing
and analyzing data.

Scientific research can be conducted at the empirical
or theoretical level using the appropriate methods. They
rely on the general and, especially, on the private and spe-
cific methodology of science.

Each of these levels has its own specific type of re-
search: empirical and theoretical research. Empirical and
theoretical research are aimed at studying the same phe-
nomenon, but the results of the research will be different.
At the theoretical level, a scientific explanation of the facts
obtained at the empirical level occurs. These levels are in-
separable from each other, their unity allows achieving ob-
jectivity in scientific research.

Empirical scientific research is necessarily based on
certain theoretical positions. Their results are systematized
and presented from the position of certain theoretical state-
ments.

Theoretical research is based on structural elements:
scientific idea, hypothesis, theory, facts, categories, axi-
oms, etc. A clear and distinct understanding of these struc-
tural elements enables the researcher to conduct a more
precise argumentation or proof of certain theoretical posi-
tions.

Theory is a holistic representation of scientific
knowledge about the patterns and essential connections of
reality.

Categories are the most general and fundamental con-
cepts that reflect the essential connections of reality.

Scientific idea is an intuitive explanation of a phe-
nomenon without intermediate argumentation and aware-
ness of the entire set of connections between the objects of
research or its constituent elements.
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Hypothesis is a prediction of the cause that causes the
consequence.

Facts are a set of knowledge about an object or phe-
nomenon, the reliability of which has been proven.

Axioms are provisions accepted without proof.

Postulates are statements accepted within the frame-
work of any scientific theory as truth that does not require
proof (axioms within this theory).

Principles are the basic initial provisions of any the-
ory, science or worldview.

Concept is an opinion in which objects of a certain
class (type) are generalized and isolated according to cer-
tain common features.

Proposition is an opinion formulated in the form of a
scientific statement.

Judgment is an opinion expressed in the form of a nar-
rative sentence, about which it can be said whether it is true
or false.

Laws are stable relationships between recurring phe-
nomena in nature and society.

Methods of empirical and theoretical research

Based on the importance of master's students acquir-
ing not only basic knowledge about modern methods of
data collection and analysis, but also mastering specific
methods and techniques of data collection and analysis
used in the field of technical sciences, in particular, in the
field of navigation, after analyzing classical methods and
techniques in these areas of knowledge, we have identified
the main ones for presentation in the MMSRDP course.

In the process of preparing a master's thesis, one of
the key stages is data collection and analysis. Data pro-
cessing (analysis) methods are critically important for any
scientific research. Correctly selected methods of data col-
lection and subsequent processing directly affect the re-
search results and increase the likelihood of obtaining ac-
curate and reliable results.

One of the tools for analyzing experimental data and
observations conducted by the researcher, as well as the
language by which the obtained mathematical results are
communicated, is mathematical statistics. The mathemati-
cal apparatus is widely used in solving classification prob-
lems and searching for new patterns, for setting new scien-
tific hypotheses.

The use of mathematical and statistical techniques for
processing and analyzing data in modern scientific re-
search is based on the researcher's knowledge of the basic
methods and stages of mathematical and statistical analy-
sis: their sequence, necessity and sufficiency.

It is necessary to show novice researchers that under-
standing the essence and rules of application of methods is
primary, and the choice of formulas and calculations car-
ried out on them is secondary.

Statistical processing of research results is based on
the sampling method and its principle: if a certain state-
ment is true for a random sample, then it is also true for the
general population from which this sample was obtained.

It is important for master's students to understand that
the value of a certain parameter for the entire population

(mean value, median, dispersion, etc.) is, in most cases, im-
possible to obtain (an exception is conducting a study on a
group that includes all elements of the population). How-
ever, this value of the parameter can be estimated from a
sample. The accuracy of such an estimate depends on the
measurement method (measurement error) and the size and
representativeness of the sample (sampling error).

Of course, a random sample from the general popula-
tion must be representative. Representativeness of the sam-
ple is one of the pressing issues, the successful solution of
which determines the reliability of the conclusions ob-
tained during statistical processing of research results.

Representativeness of the sample is the completeness
and adequacy of its representation of the properties of the
general population.

A sample is representative if its probability charac-
teristics coincide with or approach the corresponding char-
acteristics of the general population within the specified
permissible error.

The sample will be representative if:

— the probability of inclusion in the sample for each
element of the general population is the same;

— the sample size ensures the required accuracy of
the characteristics of the general population.

The minimum size n of the repeated sample is deter-
mined by the formula:

t? .o’
Noin = 2!
(4x)

where Ax — the specified permissible absolute error in
determining the arithmetic mean;

o — sample standard deviation;

t — the confidence coefficient, which depends on the
confidence probability with which the results of the sample
study must be guaranteed.

The units of measurement of the values ¢ and 4 must
be the same.

To calculate t, the Excel function T.INV(1-a, n-1) is
used, where « is the significance level, n is the sample size.

When choosing a specific method and technique for
processing and analyzing data, they rely, first of all, on the
type of data (data classification) and, in accordance with it,
as well as the goals and objectives of the study, the analysis
criterion is selected.

The first stage of data analysis - classification

The use of mathematical apparatus for processing the
results of scientific research, solving classification prob-
lems, searching for new patterns, and formulating new sci-
entific hypotheses is possible only for what can be meas-
ured.

Measurement is the assignment of numbers to objects
or events based on a certain system of rules.

Data classification is the determination of their type
according to the corresponding measurement scale (data is
measured on a numerical or non-numerical scale).

There are different types of measurement scales, but
they are usually interconnected [4-8, 11, 22-32].

The most commonly used gradation is:
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— scale of classification (of names, nominal);

— scale of order;

— scale of intervals;

— scale of relationship.

Sometimes they also talk about discrete and continu-
ous measurement scales, classifying the classification scale
and order scale as discrete. Since these scales do not have
intermediate values, they are often called non-quantitative,
qualitative. Continuous measurement scales include inter-
val scale and ratio scale. They are called quantitative (met-
ric) scales.

Scale of classification (of names, nominal). No com-
parison operations other than «equal» and «not equal» are
possible. Numbering or naming serves only to identify the
object. For example, by vessel type: 1 — river vessels, 2 —
sea and ocean vessels, 3 — river-sea vessels.

Scale of order. It is possible to compare objects by
size — «greatery, «less», «equal». Other operations are im-
possible. Values set by different specialists may not coin-
cide (scale shift). For example, comparison of ships by ton-
nage: 1 —small ships, 2 — medium ships, 3 — large ships; or
the scale of stellar magnitudes — a measure of the bright-
ness of a celestial body from the point of view of an ob-
server on Earth: the brighter the object, the smaller its stel-
lar magnitude.

It is possible to compare the degree of expression of
a classification feature. For example, when describing the
results «before» and «after» some influence and the re-
searcher sees trends in repeated measurements, or to assess
the differences in experimental data obtained under two
different conditions for the same sample.

Scale of interval. This scale allows not only compar-
ison by magnitude, but also determination of «how much

more» (i.e., «addition» and «subtraction» operations). Rel-
ative data have the properties of interval data. In addition,
they have a certain absolute zero point (the value from
which other values are counted). For example, temperature
scales (Celsius, Kelvin, Fahrenheit, Reaumur).

Scale of relationship. This scale has a natural starting
point and all operations are allowed: «comparisony,
«addition» and «subtraction», «multiplication» and
«divisiony, that is, it is possible to clarify the questions
«how many times» and «how much more». For example,
weight, length, etc.

In the process of development of science and measur-
ing instruments, it is possible to move from one scale of
measurements to another, more advanced one, for exam-
ple, the first thermometers measured temperature in a scale
of order («moderate», «warmy, «hoty, etc.).

The scale of measurement imposes restrictions on the
statistical characteristics that can be calculated for a ran-
dom variable measured in a specific scale, and on the meth-
ods of data analysis that can be correctly applied to them
(Tables 2, 3).

The second stage of data analysis — the choice of the
analysis criterion

In data analysis, the concept of a random variable is
widely used as a value that, as a result of a test/experiment,
takes on a value that is previously unknown and depends
on random causes.

If, as a result of each study, a random variable corre-
sponds to only one number, then it is called one-dimen-
sional or scalar. If, as a result of each study, a random var-
iable corresponds to several numbers that characterize dif-
ferent properties of an object, then it is called multidimen-
sional or vector.

Table 2
Possible operations and statistical characteristics of measurement scales
Scale name Scale type Operations Statistical characteristics that can be calculated
Classifications | Discrete = 7 Frequencies, modal class
Order Discrete =, #> < Frequencies, mode, median, rank correlation
Interval Continuous = 7> <+ - Frequencies, mode, median, rank correlation, mean, variance
Relationships Continuous = #> <+ - [,* |All available
Table 3

Relationship between measurement scales and applied data analysis methods

Scale of measurement of
dependent variables

Scale of measurement of
influencing variables

Applied methods of data analysis

Intervals or relations Intervals or relations

Regression and correlation analysis

Time Intervals or relations

Time series analysis

Names or order Intervals or relations

Analysis of variance (If the number of factors is more
than two, it is more convenient to use regression analysis)

Mixed Intervals or relations

Covariance and regression analysis

Names or order Names or orders

Analysis of rank corrections and contingency tables (For
multi-cell contingency tables, regression analysis can be
used)

Names or order Intervals or relations

Discriminant analysis, cluster analysis, taxonomy
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The values of a vector random variable are divided
into independent (factorial) and dependent (resulting).
Dependent variables are considered as a result of external
influences on the object of study. The external influences
themselves are expressed by independent variables.

The simplest task of data analysis is the task when the
influence of one independent factor on the variable under
study is assessed (single-factor analysis).

To analyze the obtained experimental data, correlation
and regression analyses are used, which are often combined
into one method of correlation-regression analysis.

Correlation analysis. Useful at the preliminary stage
of data processing, allows you to determine the degree of
strength of the relationship between two or more random
variables (factors).

Regression analysis. Solves the main problem of the
experiment, establishes the structure and parameters of the
model linking quantitative indicators: the resulting and fac-
tor variables.

Before choosing a criterion for data analysis, it is nec-
essary to determine the type of distribution law: whether the
distribution law is normal or not. Most often, the Pearson cri-
terion is used to test the hypothesis about the distribution law.
An example of using the Pearson criterion is given below.

Depending on the type of data, the type of distribution
and additional conditions, the principle (criterion) of statis-
tical data processing is selected: parametric or nonparamet-
ric.

The parametric principle includes all methods of an-
alyzing normally distributed quantitative features, that is,
measured in continuous scales: intervals, ratios (in metric
scales).

The nonparametric principle is used in all other cases
—for analyzing quantitative features regardless of their type
of distribution and for analyzing qualitative features.

For normally distributed features, parametric and
nonparametric methods give similar results.

Example of using the Pearson criterion. Check
whether the distribution of the general population is nor-
mal. Perform the check at a significance level of 0.05 for
the empirical distribution of the sample:

Table 4

Sample data
Xi |5 [7 19 11113 15|17 (19|21
ni 151262530 |26 |21 |24 |20 |13

Solution. To check whether the general population is
normally distributed or not, we use the Pearson criterion.

The empirical distribution of the sample of the gen-
eral population is given as a sequence of equally spaced
variants and their corresponding frequencies, therefore we
apply the algorithm:

1. Formulate hypotheses.

Null hypothesis: HO: the general population is nor-
mally distributed.

Alternative hypothesis: H1: the general population is
not normal.

2. Calculate the sample size n = 200, the sample mean
X =12,63 and the sample standard deviation o, =4,695.

3. Calculate the theoretical frequencies n/ (n=200 -
sample size; h=Xx,,, — X, =2 - table step):

Table 5
Calculation of theoretical frequencies
X — X 1 “ | , n-h
X U = o (p(u):Ee 2 =g'(/’(ui)
5 | -1,62513 0,106515 9,1
7 | -1,19915 0,194385 16,6
-0,77316 0,295872 25,2
11 | -0,34718 0,37561 32,0
13 | 0,078807 0,397705 33,9
15 | 0,504792 0,351219 29,9
17 | 0,930777 0,258693 22,0
19 | 1,356763 0,158922 13,5
21 | 1,782748 0,081428 6,9

4. Find the observed value of the Pearson criterion

"2
n, —n; ,
25 = zu (make a calculation table):
n

Table 6
Calculation table
"2
n; n; _ni, (ni - f’li')2 —(ni _,ni)
r-]i
15 59 35,10824 3,86877
26 9,4 89,09492 5,379806
25 -0,2 0,043013 0,001706
30 -2,0 4,0033 0,1251
26 -7,9 62,14661 1,834136
21 -8,9 79,61611 2,660718
24 2,0 3,841978 0,174319
20 6,5 41,73556 3,082459
13 6,1 36,75459 5,298001
Xoos = 22,4

5. Determine the number of degrees of freedom:
k=9-3=6.

6. The significance level for the condition a = 0.05.

7. Find the critical value of the Pearson criterion
25 (a;k) — the right-hand critical region for the signifi-
cance level and the number of degrees of freedom accord-
ing to the x* distribution table (Appendix 5):

e (a;k)=126.
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8. Compare the observed and critical values of the Pear-
son criterion: yZ (a;k) > x4 (a;k) , which means we re-

ject the null hypothesis. Consequently, the distribution of the
general population is not normal.

Solution in Excel:

Bxample 3 Pexan cymicnocri] - Excel

Apkyw

The content of the MMSRDP course is a powerful
tool for master's students, contributing to the development
of their objective thinking. We see prospects for further
study of the stated problem, firstly, in a more detailed study
of the specifics of studying by master's students of those
specific methods and techniques of data processing and
analysis that are used in the field of technical sciences, in
particular, in the field of navigation, and are most neces-
sary for master's students in the navigation specialty. Sec-
ondly, in the need to develop a set of individual tasks for
master's students aimed at applying specific methods and
techniques of data collection and analysis.
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Conclusions

During the conducted research, a methodological ap-
proach to improving the teaching of the course «Modern
Methods of Scientific Research and Data Processing» at
the Kherson State Maritime Academy was determined.
Namely, during the study, classical concepts and issues of
modern methodology and methods of scientific research,
modern methods of empirical and theoretical research,
modern methods of data collection and analysis, specific
methods and techniques of data collection and analysis
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known by master's cadets of the navigation specialty.

The tasks set before the beginning of the study were
completed, the goal of the study was achieved.

Studying the discipline «Modern Methods of Scien-
tific Research and Data Processing» provides applicants
for the second level of higher education (Masters) with
basic knowledge of the methodology, methods and organ-
ization of scientific activity to ensure their professional so-
cialization as researchers.

In addition, studying the discipline «Modern Methods
of Scientific Research and Data Processing» by Masters
students provides them with the opportunity to correctly
select the methods of collecting and analyzing data for the
relevant application area.

Correct application of the studied methods and tech-
niques of collecting and analyzing data allows Masters stu-
dents to:

— prove the correctness and validity of the method-
ological techniques and methods used;

— strictly justify experimental plans;

— generalize experimental data.

[1] S. Bekesiene, O. Nakonechnyi, O. Kapustian,
I. Shevchuk, and M. Loseva, «Dynamics analysis and
forecast of number of individuals with stress syndrome
under uncertainties», Bulletin of Taras Shevchenko
National University of Kyiv. Series Physics & Mathe-
matics, Ne 2, pp. 195-199, 2023. doi: 10.17721/1812-
5409.2023/2.35.

[2] L.D.Brown, T.T. Cai, and A. Dasgupta, «Interval es-
timation for a binomial proportiony, Statistical sci-
ence, no.2,  pp. 101-133, 2001.  doi:
10.1214/ss/1009213286.

[31 N.R. Draper, and H. Smith, «Applied Regression
Analysis», in Wiley Series in Probability and Statis-
tics, 3rd ed., John Wiley & Sons, Inc., 1998, 736 p.
doi: 10.1002/9781118625590.

[4] J.E. Figueira, S. Greco, and M. Ehrogott, «Multiple
Criteria Decision Analysis: State of the Art Surveysy,
in International Series in Operations Research &
Management Science (ISOR), Springer New York,
2005, vol. 78, 1048 p. doi: 10.1007/b100605.

[5] M.A. Garcia-Perez, «On the confidence interval for
the binomial parameter», Quality and quantity, no. 39,
pp. 467-481, 2005. doi: 10.1007/s11135-005-0233-3.

[6] J.F. Gary, and D.C. Robert, «A Unified approach to
the classical statistical analysis of small signalsy,
Physical Review D, vol. 57, pp. 3873-3889, 1998. doi:
10.1103/physrevd.57.3873.

[7] B.P. Harrison, Probability and statistical inference:
Lectures given at the SERC School in Particle Physics,
Chandigarh, India, 7-27 March 2005, arXiv:phys-
ics/0606179v1. doi: 10.48550/arXiv.phys-
ics/0606179.

[8] M. Leimeister, and A. Kolios, «A review of reliability-
based methods for risk analysis and their application
in the offshore wind industry», Renewable and Sus-
tainable Energy Reviews, vol. 91, pp. 1065-1076,
2018. doi: 10.1016/j.rser.2018.04.004.

[9] R. Maiboroda, V. Miroshnychenko, and O. Sugakova,
«Quantile estimators for regression errors in mixture
models with varying concentrations», Bulletin of
Taras Shevchenko National University of Kyiv. Series
Physics & Mathematics, Ne 78(1), pp. 45-50, 2024.
doi: 10.17721/1812-5409.2024/1.8.

271 PIYKOBUI TA MOPCHKUI TPAHCIIOPT

284


https://doi.org/10.17721/1812-5409.2023/2.35
https://doi.org/10.17721/1812-5409.2023/2.35
http://dx.doi.org/10.1007/b100605
https://doi.org/10.1103/PhysRevD.57.3873
https://doi.org/10.1016/j.rser.2018.04.004
doi:%20https://doi.org/10.17721/1812-5409.2024/1.8

BICHUK ITPUA30OBCBKOI'O JEP)KABHOI'O TEXHIYHOI'O YHIBEPCUTETY

2025p.

Cepisi: TexHiuni Haykun

Bumn. 50

p-1SSN: 2225-6733; e-1SSN: 2519-271X

[10]R.E. Maiboroda, and O.V. Sugakova, «Tests of hy-
potheses on quantiles of distributions of components
in a mixture», Theory of Probability and Mathemati-
cal Statistics, Ne 101, pp. 179-191, 2020. doi:
10.1090/tpms/1120.

[11] M. Rausand, A. Barros, and A. Hoyland, System Reli-
ability Theory: Models, Statistical Methods and Appli-
cation, 3-d ed. John Wiley & Sons, Inc., 2021. doi:
10.1002/9781119373940.

[12]R.L. Mason, R.F. Gunst, and J.L. Hess, Statistical De-
sign and Analysis of Experiments, with Applications to
Engineering and Science, 2-d ed., A John Wiley &
Sons Publication, 2003. doi: 10.1002/0471458503.

[13]D.C. Montgomery, Design and Analysis of Experi-
ments, 9th ed., John Wiley & Sons, Inc., 2022.

[14]J. Neyman, «Outline of a Theory of Statistical Estima-
tion Based on the Classical Theory of Probability»,
Philosophical Transactions of the Royal Society of
London, A, wvol. 236, pp. 333-380, 1937.
doi: 10.1098/rsta.1937.0005.

[15] J.B. Roger, «Event classification using weighting meth-
ods», Journal of Computational Physics, vol. 72, pp. 202-
219, 1987. doi: 10.1016/0021-9991(87)90078-7.

[16] D. Simonov, and V. Gorbachuk, «A method of finding
solutions in a dynamic model of inventory manage-
ment under uncertainty», Bulletin of Taras
Shevchenko National University of Kyiv. Series Phys-
ics & Mathematics, Ne 4, pp. 31-39, 2022.
doi: 10.17721/1812-5409.2022/4.4.

[17]A. Spriestersbach, B. Rohrig, J.-B. du Prel,
A. Gerhold-Ay, and M. Blettner, «Descriptive Statis-
tics The Specification of Statistical Measures and
Their Presentation in Tables and Graphs. Part 7 of a
Series on Evaluation of Scientific Publicationsy,
Deutsches Arzteblatt international, no. 106, pp. 578-
583, 2009. doi: 10.3238/arztebl.2009.0578.

[18] V. Zubchenko, and M. Herasymenko, «Analysis of the
impact of macroeconomic indicators on the country’s
rating», Bulletin of Taras Shevchenko National Univer-
sity of Kyiv. Series Physics & Mathematics, Ne 78(1),
pp. 36-40, 2024. doi: 10.17721/1812-5409.2024/1.6.

[19]V.P.  Zubchenko, and P.V. Aleksandrova,
«Mathematical modeling of the dynamics of an insur-
ance company based on macro indicators», Bulletin of
Taras Shevchenko National University of Kyiv. Series
Physics & Mathematics, Ne 1, pp. 44-47, 2023. doi:
10.17721/1812-5409.2023/1.6.

[20]V.P. Zubchenko, and A.V. Tkachenko, «Mathematical
model of financial dynamics of an insurance com-
pany», Bulletin of Taras Shevchenko National Univer-
sity of Kyiv. Series Physics & Mathematics, Ne 3, pp.
28-36, 2022. doi: 10.17721/1812-5409.2022/3.3.

[21] V.le. Bakhrushyn, Metody analizu danykh: navchalnyi
posibnyk dlia studentiv [Data Analysis Methods: A
Study Guide for Students]. Zaporizhzhia, Ukraine:
KPU Publ., 2011. (Ukr.)

[22] V.F. Bosniuk, Matematychni metody v psykholohii:
kurs lektsii [Mathematical methods in psychology: a

course of lectures]. Kharkiv, Ukraine: NUTsZU, 2020.
(Ukr.)

[23]P.M. Hrytsiuk, and O.P. Ostapchuk, Analiz danykh:
Navchalnyi posibnyk [Data Analysis: A Tutorial].
Rivne, Ukraine: NUVHP Publ., 2008. (Ukr.)

[24]S.M. lehorova, «Pro osoblyvosti vprovadzhennia
zasad kompetentnisnoho pidkhodu u vyshchu profesi-
inu osvitu fakhivtsiv morskoho transportu» [«On the
peculiarities of implementing the principles of the
competency-based approach in higher professional ed-
ucation of maritime transport specialists»]. Modern
Problems and ways of their solution in science,
transport and education, 2014, pp. 151. (Ukr.)

[25]Y. Yeleyko, O. Yarova, and S. Holovatyy, «Pobudova
statystychnykh kryteriiv z urakhuvanniam vplyvu zov-
nishnoho seredovyshchay» [«Construction of statistical
criteria taking into account the influence of the ex-
tremal environment»], Visnyk Lvivskoho universytetu.
Seriia mekhaniko-matematychna — Visnyk of the Lviv
University. Series Mechanics and Mathematics,
vol. 91, pp. 99-104, 2021. doi:
10.30970/vmm.2021.91.099-104. (Ukr.)

[26] V.I. Zhluktenko, S.I. Nakonechnyi, and S.S. Savina,
Teoriia ymovirnostei i matematychna statystyka
[Probability theory and mathematical statistics]. Kyiv,
Ukraine: KNEU Publ., 2001. (Ukr.)

[27]P.O. lvashchenko, I.V. Semeniak, and V.V. lvanov,
Bahatovymirnyi statystychnyi analiz [Multivariate sta-
tistical analysis]. Kharkiv, Ukraine: Osnova Publ.,
1992. (Ukr.)

[28] S.N. Lapach, A.V. Chubenko, and P.N. Babych, Stat-
ystyka v nauke y byznese [Statistics in Science and
Business]. Kyiv, Ukraine: MORYON Publ., 2002.
(Ukr.)

[29] R.le. Maiboroda, Rehresiia: Liniini modeli: navchal-
nyi posibnyk [Regression: Linear Models: Tutorial].
Kyiv, Ukraine: VPTs «Kyivskyi universytety Publ.,
2007. (Ukr.)

[30] V.1. Paniotto, V.S. Maksymenko, and
N.M. Kharchenko, Statystychnyi analiz sotsiolohich-
nykh danykh [Statistical analysis of sociological data].
Kyiv, Ukraine: «KM Academyy Publ., 2004. (Ukr.)

[31] A.O. Pashko, Statystychnyi analiz danykh [Statistical
data analysis]. 2019. 55 c.

[32] V.M. Rudenko, Matematychna statystyka: navchalnyi
posibnyk [Mathematical statistics: a textbook]. Kyiv,
Ukraine: Tsentr uchbovoi literatury Publ., 2012.
(Ukr.)

[33] Mizhnarodna konventsiia pro pidhotovku i dyplo-
muvannia moriakiv ta nesennia vakhty 1978 roku [In-
ternational Convention on Standards of Training, Cer-
tification and Watchkeeping for Seafarers, 1978].
55 p.

[34] IMO Model Course 7.03. Officer in charge of a navi-
gational watch. Sub-committee on standards of train-
ing and watchkeeping. STW 44/WP.6/Add.1.

[35] IMO Model Course 7.01. Master and chief mate. 2014
Edition. Electronic Edition. STW 43/3/6.

271 PIYKOBUI TA MOPCHKUI TPAHCIIOPT

285


https://doi.org/10.1090/tpms/1120
https://doi.org/10.1098/rsta.1937.0005
https://doi.org/10.1016/0021-9991(87)90078-7
https://doi.org/10.17721/1812-5409.2022/4.4
https://doi.org/10.17721/1812-5409.2022/4.4
https://doi.org/10.17721/1812-5409.2024/1.6
https://doi.org/10.17721/1812-5409.2023/1.6
https://doi.org/10.17721/1812-5409.2023/1.6
doi:%20https://doi.org/10.17721/1812-5409.2022/3.3

BICHUK IMTPUA30OBCBHKOT'O AEP)KABHOI'O TEXHIYHOI'O YHIBEPCUTETY
Cepisi: TexHiuni Haykun
p-1SSN: 2225-6733; e-ISSN: 2519-271X

2025p. Bun. 50

CYUYACHI METOJI HAYKOBHUX JJOCJIJIKEHb Y CUCTEMI HIITOTOBKH
HAYKOBHUX KAJIPIB XEPCOHCBKOI JJEP)KABHOI MOPCBKOI AKATEMIT

KaHO. @iz.-mam. Hayk, OooyeHm, XepCOHCbKA 0epicasHa MOpPCbKa axademis, M. Xepcow,

I'ynupeBa O.M.
ORCID: https://orcid.org/0000-0003-1841-8555, e-mail: gudelenal @gmail.com

Haykoeo-0ocniona poboma — 00un i3 HAUCKIAOHIWUX BUOI8 caMOCmiliHOl pobomu 3000y8auie Opy2020 pieHs GUUOL
oceimu (Kypcanmis-macicmpis), 30iicHeHHs AKOi nompeOye cneyianbHux 3HaHb ma ymins. /i Kypcanmis-ywazicmpis nio-
20MOBKA MA HANUCAHHS MA2iCMepCbKoi pobomu — neputti 00C8i0 HAyK080-00CIOHOI disnbnocmi. Y Xepconcukiil dep-
JHCABHILl MOPCHKIU akademii 0na Kypcanmig-macicmpis cneyianizayii «Hasicayiss ma ynpagninus MopcoKumu cyoamuy
nepeddaueno eusuenusn Kypcy « Cyuacui memoou Haykogux 00caiodicervb ma 0opooku oanuxy (CMHIO/), axuil 3a nas-
YATbHUM NAAHOM MA OCEIMHbO-NPOGPECIIHOI0 NPOSPAMOIO 8X00UMb 00 YUKIY npoeciiinoi niocomosku. Ilpoepama nas-
uanvHoi oucyuniinu « Cyuachi memoou HaAyKosux 00CAi0JCeHb ma 0OpoOKU Oanuxy cKladena 8ionosiono 0o Kooexcy
ni02omosKy ma OUNIoOMy8arts mopsakie ma necenrs eaxmu IIJIMHB-18, IMO-MODEL COURSE 7.01, 7.03. ma 32iono
3 Ol Hanpsimom nawux 0ocuiodcensb € 800CKOHANEHHs uKaadants Kypey « CyuacHi memoou HayKosux 00CIiOdiCeHb
ma 0b6pobku 0anuxy y XepcoHCoKill 0epicasHiti MOPCHKill akademii Ot O0CSAeHeH s OLNbUL 3HAYYWUX CMAHOapPmMie npo-
Qeciiinoi komnemenmnocmi 3000y8auie Opy2020 pieHs suujoi oceimu (Kypcanmig-mazicmpis) cneyianizayii «Hasieayis
ma ynpaeninus mopcokumu cyoamuy XMA. 'V yiti cmammi posensoaromvcs 061 HAUSANCIUGIWIE CKIAO0GI KYpCy
CMH/O]. Ilepwia — ye «cmapmosiy 3HAHHA NPO MEMOOO0L02iI0 Ma MemoOU HAYKOBO20 OOCIIONCEHHS, a came, Hatlbinbu
3HAYYWI KIACUYHI NApaAoueMu, Wo GU3HAYAIOMb CYMb NOHAMb MemOoO00a02Is Ma Memoou HAYKOB020 OOCIIONCEHH, NO-
HAMM Ma NUMAHHA CYYACHUX MemOo0i6 eMNipUtH020 ma meopemudHo20 00Cai0dicetb. [pyea, He MeHu 8axCaued CKid-
o0oea kypcy CMH/[O/] — ye suguents Kypcanmamu-ma2icmpamu KOHKpemuux memooie ma nputiomie 0opooxu ma ananisy
danux. Tlooanvui Hawi 00CTIONCEHHS CNPAMOBAHT HA Oib demanbHull po32isio opyeoi cknadosoi kypcy CMHIOI — na
BUBYEHHSA KYPCAHMAMU-MALICMPAMU KOHKPEMHUX Memodis i nputiomié 00pooKu ma ananizy 0auux y 2any3i mexHivHux
HAyK, 30Kpema, y cghepi cyOH0800IHHS, AKI HAUOLIbUW HeOOXIOHT KypCanHmam-mazicmpam cyOH0800IUCHKOL CReYianbHOC,
a maxoxc po3pobyi HAbopy THOUBIOYANbHUX 3a80AHb HA KOHKDEMHUX Memodie 300py ma ananizy OaHUX.

Knrouosi crosa: nayrkosi oocniodicenns, 06pooka 0anux, Hasieayis, cCyOHOBOOIHHS, KOMNEMEHMHICb.

[7]1 Harrison B.P. Probability and statistical inference:
Lectures given at the SERC School in Particle Physics,
Chandigarh, India, 7-27 March 2005. 53p.
DOI: https://doi.org/10.48550/arXiv.physics/0606179.

[8] Leimeister M., Kolios A. A review of reliability-based
methods for risk analysis and their application in the
offshore wind industry. Renewable and Sustainable
Energy Reviews. 2018. Vol. 91. Pp. 1065-1076. DOI:

Ilepestik BHKOPHCTAHMX JKEPe

[1] Dynamics analysis and forecast of number of individ-
uals with stress syndrome under uncertainties / S.
Bekesiene et al. Bulletin of Taras Shevchenko Na-
tional University of Kyiv. Series Physics & Mathemat-
ics. 2023. Ne2. Pp. 195-199. DOI:
https://doi.org/10.17721/1812-5409.2023/2.35.

[2] BrownL.D., Cai T.T., Dasgupta A. Interval estimation

for a binomial proportion. Statistical science. 2001.
No 2. Pp. 101-133. DOI:
https://doi.org/10.1214/ss/1009213286.

[3] Draper N.R., Smith H. Applied Regression Analysis.
Wiley Series in Probability and Statistics. 3rd ed. John
Wiley & Sons, Inc, 1998. 736 p. DOL:
https://doi.org/10.1002/9781118625590.

[4] Figueira J.E., Greco S., Ehrogott M. Multiple Criteria
Decision Analysis: State of the Art Surveys. Interna-
tional Series in Operations Research & Management
Science (ISOR). Springer New York, 2005. Vol. 78.
1048 p. DOI: https://doi.org/10.1007/b100605.

[5] Garcia-Perez M.A. On the confidence interval for the
binomial parameter. Quality and quantity. 2005.
No. 39. Pp. 467-481. DOI:
https://doi.org/10.1007/s11135-005-0233-3.

[6] GaryJ.F., Robert D.C. A Unified approach to the clas-
sical statistical analysis of small signals. Physical Re-
view D. 1998. Vol.57. Pp. 3873-3889.
DOI: https://doi.org/10.1103/physrevd.57.3873.

https://doi.org/10.1016/j.rser.2018.04.004.

[9] Maiboroda R., Miroshnychenko V., Sugakova O.
Quantile estimators for regression errors in mixture
models with varying concentrations. Bulletin of Taras
Shevchenko National University of Kyiv. Series Phys-
ics & Mathematics. 2024. Ne 78(1). Pp. 45-50. DOI:
https://doi.org/10.17721/1812-5409.2024/1.8.

[10] Maiboroda R.E., Sugakova O.V. Tests of hypotheses
on quantiles of distributions of components in a mix-
ture. Theory of Probability and Mathematical Statis-
tics. 2020. Ne 101. Pp. 179-191. DOLl:
https://doi.org/10.1090/tpms/1120.

[11]Rausand M., Barros A., Hoyland A. System Reliabil-
ity Theory: Models, Statistical Methods and Applica-
tion. 3-d ed. John Wiley & Sons, Inc., 2021. 864 p.
DOI: https://doi.org/10.1002/9781119373940.

[12] Mason R.L., Gunst R.F., Hess J.L. Statistical Design
and Analysis of Experiments, with Applications to En-
gineering and Science. 2-d ed. A John Wiley & Sons
Publication, 2003. 746 p. DOLl:
https://doi.org/10.1002/0471458503.

271 PIYKOBUI TA MOPCHKUI TPAHCIIOPT

286


https://doi.org/10.17721/1812-5409.2023/2.35
https://doi.org/10.17721/1812-5409.2023/2.35
http://dx.doi.org/10.1007/b100605
https://doi.org/10.1103/PhysRevD.57.3873
https://doi.org/10.1016/j.rser.2018.04.004
https://doi.org/10.1016/j.rser.2018.04.004
doi:%20https://doi.org/10.17721/1812-5409.2024/1.8
doi:%20https://doi.org/10.17721/1812-5409.2024/1.8
https://doi.org/10.1090/tpms/1120

BICHUK ITPUA30OBCBKOI'O JEP)KABHOI'O TEXHIYHOI'O YHIBEPCUTETY

2025p.

Cepisi: TexHiuni Haykun

Bumn. 50

p-1SSN: 2225-6733; e-1SSN: 2519-271X

[13]Montgomery D.C. Design and Analysis of Experi-
ments. 9th ed. John Wiley & Sons, Inc., 2022. 629 p.

[14]Neyman J. Outline of a Theory of Statistical Estima-
tion Based on the Classical Theory of Probability.
Philosophical Transactions of the Royal Society of
London, A. 1937. Vol. 236. Pp. 333-380.
DOI: https://doi.org/10.1098/rsta.1937.0005.

[15] Roger J.B. Event classification using weighting meth-
ods. Journal of Computational Physics. 1987. VVol. 72.
Pp. 202-219. DOI: https://doi.org/10.1016/0021-
9991(87)90078-7.

[16] Simonov D., Gorbachuk V. A method of finding solu-
tions in a dynamic model of inventory management
under uncertainty. Bulletin of Taras Shevchenko Na-
tional University of Kyiv. Series Physics & Mathemat-
ics. 2022. Ne 4. Pp. 31-39.
DOI: https://doi.org/10.17721/1812-5409.2022/4.4.

[17] Descriptive Statistics The Specification of Statistical
Measures and Their Presentation in Tables and
Graphs. Part 7 of a Series on Evaluation of Scientific
Publications / A. Spriestersbach et al. Deutsches Arz-
teblatt international. 2009. No. 106. Pp. 578-583.
DOI: https://doi.org/10.3238/arztebl.2009.0578.

[18] Zubchenko V., Herasymenko M. Analysis of the im-
pact of macroeconomic indicators on the country’s rat-
ing. Bulletin of Taras Shevchenko National University
of Kyiv. Series Physics & Mathematics. 2024.
Ne 78(1). Pp. 36-40. DOI:
https://doi.org/10.17721/1812-5409.2024/1.6.

[19] Zubchenko V.P., Aleksandrova P.V. Mathematical
modeling of the dynamics of an insurance company
based on macro indicators. Bulletin of Taras
Shevchenko National University of Kyiv. Series Phys-
ics & Mathematics. 2023. Ne 1, pp. 44-47. DOI:
https://doi.org/10.17721/1812-5409.2023/1.6.

[20] Zubchenko V.P., Tkachenko A.V. Mathematical
model of financial dynamics of an insurance com-
pany. Bulletin of Taras Shevchenko National Univer-
sity of Kyiv. Series Physics & Mathematics. 2022.
Ne 3. Pp. 28-36. DOI: https://doi.org/10.17721/1812-
5409.2022/3.3.

[21] baxpymmH B.€. Metonu aHanizy JaHUX: HAaBYATbHUHA
MociOHUK i cTyzAeHTiB. 3amopixoksa: KITY, 2011.
268 c.

[22] BocHrok B.®. MaremMaTH4Hi METOAM B IICHXOJIOTII:
Kypc nexiiit / MynsTuMmeniiine HapdarbHE BUIAHHS.
2020. X.. HVYI3Y, 2020. 141 c¢. URL:
http://repositsc.nuczu.edu.ua/handle/123456789/11329.

[23] 'purtrok I1.M., Octamuyk O.I1. Ananiz manux: Has-
yanpHuil nocionuk. Pisne: HYBI'TI, 2008. 218 c.

[24] €roposa C.M. IIpo 0coGIHBOCTI BIPOBAIKEHHS 3a-
caJl KOMIIETEHTHICHOTO TiJIX0/ly Y BUILY MpodeciiHy
ocBiTy (haxiBIiB MOpPCHKOTO Tpancmopry. Modern
Problems and ways of their solution in science,
transport and education. 2014. C. 151.

[25] €xeiiko S1., Aposa O., 'onosartuii C. [TobGynosa cra-
THCTHYHUX KPUTEPIiB 3 ypaxyBaHHSM BIUIUBY
30BHIMIHBOTO  cepefoBUma. Bicuuk Jlbgiecbkozo
yuigepcumemy.  Cepia  Mexauiko-mamemamuyHa.
2021. Bum. 91. C. 99-104. DOl:
http://dx.doi.org/10.30970/vmm.2021.91.099-104.

[26] Knykrenko B.I., Hakoneunnii C.1., Cagina C.C. Teo-
pist iMOBipHOCTEW 1 MaTeMaTH4Ha craThcTHKa. K. :
KHEY, 2001. 336 c.

[27]1Bamenko I1.0., Cemensik 1.B., Iano B.B. Barato-
BUMIpHHI cratucTruHui anami3. X. : OcHoBa, 1992.
144 c.

[28] JTanau C.H., Uy6enko A.B., baouu I1.H. Cratucruka
B Hayke n OuzHece. K. : MOPHOH, 2002. 640 c.

[29] Maii6opona P.€. Perpecis: Jliniiiui Moaeri: HaB9ab-
Huit mocibHuk. K. @ BIIL «KuiBcekuii yHiBEpCHTET,
2007. 296 c.

[30]ITaniorTo B.I., Makcumenko B.C., Xapuenko H.M.
CrarucTuyHuii aHamiz couionoriuHux aanux. K. :
Bun. nim «KM Axanemis», 2004. 270 c.

[31]Mamko A.O. CratuctudHuii aHami3 nanux // Enek-
TPOHHE BHJIaHHSI. 2019. 55 c. URL:
https://csc.knu.ua/media/filer_public/19/d5/19d56780-
269a-4eef-bb3b-
48ec8da23859/intelektualnaobrobkadanikh.pdf.

[32] Pynenko B.M. MartemaTiuHa CTATHCTHKA: HaBYallb-
Huit mociOuuk. K. : Llertp yaboBoi miteparypu, 2012.
304 c.

[33] MixkHapoHa KOHBEHIIiSl MPO MiATOTOBKY i JMILIO-
MYBaHHsS MOPSIKIB Ta HeceHHs BaxTu 1978 poky :
Mixnapoauuii nokymenr Bix 07.07.1978. 55 c.

[34] IMO Model Course 7.03. Officer in charge of a navi-
gational watch. Sub-committee on standards of train-
ing and watchkeeping. STW 44/WP.6/Add.1.

[35] IMO Model Course 7.01. Master and chief mate. 2014
Edition. Electronic Edition. STW 43/3/6.

Cmamms naditwna 21.03.2025
Cmamms npuiinama 18.04.2025
Cmamms ony6nixosana 30.06.2025

Lumyiime yro cmammio sx: Gudyreva E.M. Modern methods of scientific research in the system of training scientific

staff of the Kherson state maritime academy. Bicuux Ilpuaszoscokoco depaicagno2o mexuiunozo yuigepcumemy. Cepisi:
Texniuni nayxu. 2025. Bum. 50. C. 277-287. DOI: https://doi.org/10.31498/2225-6733.50.2025.336451 .

271 PIYKOBUI TA MOPCHKUI TPAHCIIOPT

287


https://doi.org/10.1098/rsta.1937.0005
https://doi.org/10.1016/0021-9991(87)90078-7
https://doi.org/10.1016/0021-9991(87)90078-7
https://doi.org/10.17721/1812-5409.2022/4.4
https://doi.org/10.17721/1812-5409.2022/4.4
https://doi.org/10.17721/1812-5409.2024/1.6
https://doi.org/10.17721/1812-5409.2023/1.6
https://doi.org/10.17721/1812-5409.2023/1.6
doi:%20https://doi.org/10.17721/1812-5409.2022/3.3
doi:%20https://doi.org/10.17721/1812-5409.2022/3.3
http://repositsc.nuczu.edu.ua/handle/123456789/11329
doi:%20http://dx.doi.org/10.30970/vmm.2021.91.099-104
doi:%20http://dx.doi.org/10.30970/vmm.2021.91.099-104
https://doi.org/10.31498/2225-6733.49.1.2024.321178

