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The article reveals modern approaches to the classification of scientific methods in
the context of global transformations in science and technology. It is noted that the
existing classifications need to be revised to take into account interdisciplinarity,
digital research tools and the subjective factor in the cognitive process. The
author emphasizes the need to integrate quantitative, qualitative and digital
methods to create adaptive hybrid methodologies. Examples of the use of Big
Data, machine learning and interdisciplinary approach in the activities of leading
companies (Amazon, Netflix, Google) are analyzed. The expediency of updating
the methodological foundations through the development of new classification
models that meet the challenges of the XXI century is substantiated. Ways to solve
the problem of inconsistency between traditional approaches to methodological
practice and the modern scientific environment are proposed. It is emphasized that
only through a meaningful rethinking of the methods of cognition can science meet
the dynamics of modern society, maintain openness to new knowledge and remain
an effective tool for understanding complex reality. The article also emphasizes
the role of the researcher’s methodological culture as an important resource for
adapting to the changing conditions of scientific activity and the effective use of
interdisciplinary and digital potential.
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Poskpuro cydacHi mimxomm Mo Kiachdikamii HayKOBHX METOHIB Y KOHTEKCTI
m100ansHUX TpaHchopmariil y chepi Hayku Ta TEXHOJIOTIH. 3a3HaueHO, 1110 HasIBHI
kiaacudikanii morpedyroTh Mepensiay 3 ypaxyBaHHSIM IHTEPIUCHUILTIHAPHOCTI,
U (POBUX IHCTPYMEHTIB JOCIIKEHB 1 Cy0 €KTHUBHOI'O YNHHHUKA Y Mi3HABAJIBLHOMY
nponeci. AKIIEHTOBaHO yBary Ha HEOOXITHOCTI iHTerpamii KUIbKICHHX, SKICHHX
i poBUX METOMIB 3aIUIi CTBOPEHHS ATANTHBHHUX TiOPHIHUX METOIOIOTIH.
[IpoananizoBano mpuKIagu 3acTocyBaHHsA Big Data, MammHHOTO HABYaHHS Ta
IHTEPAUCIUIUTIHAPHOTO MiIXOMy Y MisIIBHOCTI MPOBITHUX KoMmMaHii (Amazon,
Netflix, Google). OGrpyHTOBaHO IOLIIbHICTE OHOBJICHHS METOIOJIOTTUHUX 3aca]
yepe3 po3poOKy HOBUX KIIACHU(IKAIIMHUX MOJIENICH, 1110 BiAMOBIAaH0Th BUKIHMKAM
XXI cromitTst. 3anponoHOBaHO IUISIXHM BHUPIMICHHS MMPOOIEMH HEBIIIIOBIIHOCTI
TPaJUUIHHAX MiOXOMIB 10 METOHOJOTIYHOI NPAKTHKH CYy4aCHOTO HAyKOBOTO
cepenoBuina. IligkpeciaeHo, MO JIMIIE IUIIXOM OCMHUCICHOTO IEePEOCMHUCICHHS
METOIIB Ti3HAHHS HayKa MOXE BIAMOBITATH JUHAMII CYYacHOTO CYCIHJIbCTBA,
MiATPUMYBAaTH BIJKPUTICT [0 HOBUX 3HAaHb 1 3aj]umIaTUCS e()EeKTHBHUM
IHCTPYMEHTOM ITi3HAHHS CKJIQJIHOT peajlbHOCTI. Y CTaTTl TaKoX aKICHTOBAaHO Ha
pOJi METOJOJIOTIYHOI KYJIBTYpH JOCITIJHHUKA SIK BaXKJIMBOIO pecypcy anarnTamii
IO 3MIHHAX YMOB HayKOBOi JisJIBHOCTI Ta €()eKTUBHOIO BHKOPHCTAHHSI
MDKIUCIAILTIHAPHOTO 1 III(PPOBOTO MOTEHITIATY.
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Statement of the problem

Despite the many attempts to create a single and
universal system of classification of scientific methods,
there is a problem of ambiguity in their interpretation
and use in the context of modern scientific realities. This
requires new approaches to the classification and synthesis
of traditional and innovative methods.

Analysis of recent research and publications

A significant contribution to the classification of scientific
methods was made by R. Merton, who developed the concept
of “middle-range theories” [1], and T. Kuhn, who identified
the concept of scientific paradigms [2]. The foundations of the
modern systematization of scientific methods were developed
in the works of F. Bacon [3], who described the empirical
approach in science. Among Ukrainian researchers, it is
worth noting S. Prysyazhnyuk, who dealt with the structure
of scientific research [4], and T. Bichek, who studied the
methods of systematic analysis [5].

Formulation of the objectives of the article

The purpose of the article is to highlight the current
approaches to the classification of scientific methods, to
identify their varieties and problems of interpretation in the
context of modern scientific activity.

Summary of the main research material

Establishing a clear classification of scientific methods
is an important factor in ensuring scientific credibility and
innovation in research in the 21st century. Established
classifications need to be adapted to changing realities,
such as interdisciplinary research, digital technologies, and
globalization processes.

Science as a form of human activity is characterized
by strict requirements for research methods. The modern
methodology considers the classification of scientific
methods as a means of generalizing their meaning and role
in scientific knowledge.

Modern scientific methods are conditionally classified
according to various criteria:

1. By levels of scientific knowledge:

1) empirical methods (observation,
measurement):

— observation is used in modern cognitive science
research (e.g., observation of neural activity) [6]. For
example, a system of observations at Nestl¢ of consumer
behavior when testing new product flavors.

— experiment — widely used in creating virtual
environments for testing hypotheses [7];

— measurement — is actively used in bioinformatics for
accurate estimates of genomic changes [8]. For example, a
system for measuring energy consumption at Tesla when
testing new batteries.

2. Theoretical methods (analysis, synthesis, modeling,
abstraction):

— analysis — used to decipher complex systems, for
example, in big data analysis [9]. For example, big data
analysis at Amazon to optimize supply chains;

— synthesis — used to collect and combine data in
scientific visualizations [10]. For example, combining
consumer data at Samsung to create new product models;

experiment,
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— modeling — is actively used to create artificial neural
networks [11]. For example, creating models of consumer
behavior at Netflix using artificial neural networks.

2) Abstraction — used to create a theoretical framework
in meta-analysis [12]. For example, creating theoretical
models of risks in the financial activities of Goldman Sachs.

2. By the nature of the research:

1) qualitative (descriptive, symbolic) methods:
qualitative methods are focused on a deep understanding of
the essence of phenomena and focus on texts, symbols and
interpretations. For example, content analysis of customer
reviews at Starbucks or analysis of evaluative comments
by users of the Airbnb service [13];

2) quantitative (statistical, data processing methods)
methods: quantitative methods are based on numerical
data and statistical analyzes. For example, Facebook's use
of A/B testing to evaluate the effectiveness of new features
or Netflix's use of big data analysis to predict the success
of movie productions [14].

3. By means of general logical cognition: analytical
and synthetic methods:

— Analytical methods are used to break down complex
phenomena into parts. For example: analysis of Amazon's
sales by market segments [15];

— Synthetic methods ensure that parts are combined
into complete systems. For example: synthesizing different
data at Microsoft to create new services [16].

2) Induction and deduction:

— Induction is based on the accumulation of individual
facts and their generalization. For example, a general
conclusion about seasonal sales trends at Zara [17];

— deduction is used to apply general principles to
specific cases. For example, the use of general supply
models by Apple to organize its supply chains.

Modern trends in the development of science emphasize
interdisciplinary methods, digital research techniques (big
data, machine learning), and the awareness of the role of
subjectivity in scientific knowledge:

— Interdisciplinary methods combine knowledge from
different sciences to study complex problems ina comprehensive
manner. For example, Google applies interdisciplinary
approaches, combining computer science, psychology, and
design in the development of user interfaces [18].

— digital research techniques:

1) Big Data: Amazon uses big data analysis to
personalize recommendations and optimize logistics,
which allows it to effectively predict consumer demand
[18;22];

2) machine learning: Netflix uses machine learning
algorithms to create recommendation systems that predict
viewer preferences based on their previous views [20; 21].

Modern science recognizes that complete objectivity
is unattainable: data interpretation always has elements
of subjectivity. At Airbnb, data analysts take into account
subjective factors in customer reviews when assessing the
quality of services and formulating proposals for service
improvement [20].

Despite the existence of numerous classifications of
scientific methods, there is a problem of their insufficient
compliance with modern scientific challenges. Most
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traditional classifications do not take into account the
development of digital technologies, an interdisciplinary
approach and the subjective factor in the process of
scientific knowledge, which creates difficulties in
choosing adequate methodological tools for researchers,
reduces the efficiency of research work and complicates
interdisciplinary knowledge integration.

Based on the above, we can suggest ways to solve the
problem:

1. Update the classifications of scientific methods
to reflect the latest advances in digital technologies and
interdisciplinary research.

2. Introduction of flexible and adaptive methodological
models that allow combining quantitative, qualitative and
digital methods.

3. Institutionalization of courses on the methodology
of modern scientific knowledge in higher education
programs.

4. Development of integrated research platforms
that facilitate the use of Big Data, machine learning and
interpretive methods simultaneously.

Thus, the classification of scientific methods is a
necessary tool for orienting a researcher in a complex
system of scientific knowledge. The modern approach
requires taking into account the latest technological tools
and interdisciplinary connections.
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Conclusions

As a result of the study of current trends in the
classification of scientific methods, it is established
that traditional approaches no longer meet the dynamic
conditions of modern scientific practice. The need to
revise the methodological foundations is due to the active
introduction of digital technologies, the strengthening of
the interdisciplinary approach and the recognition of the
role of the subjective factor in the cognitive process. The
urgency of integrating qualitative, quantitative and digital
methods emphasizes the importance of creating new hybrid
methodologies.

In particular, the successful application of Big Data
and machine learning methods at enterprises (e.g.,
Amazon, Netflix, Google) demonstrates the effectiveness
of combining analytical tools with a deep understanding
of human behavior. Companies that implement an
interdisciplinary approach are better able to adapt to the
complex environment of the modern market.

Therefore, further development of science requires
not only the adaptation of existing methods but also the
development of new classification models that can take
into account the complexity of research objects, the digital
transformation of knowledge, and the interconnection of
objective and subjective factors.
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