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METHODOLOGICAL APPROACHES
TO LABOR NORMING IN R&D

Introduction. Research and development (R&D) activities are sophisticated and multifaceted type of human labor that
has a creative component, so the problem of its norming is a very complex and, at the same time, extremely important issue
in the light of modern paradigm of the widest possible introduction of innovations in socio-economic processes.

Problem Statement. The authors proceed from the fact that labor in R&D is internally heterogeneous with a particularly
important creative research component. Therefore, based on qualitatively and quantitatively related phenomena of
coordination of scholarly research organizational issues in terms of planning, organization, and conduct of R&D activities,
while considering methodological and empiric aspects of structural and systemic factors, based on in-house experience
and applied approaches that have been implemented in sectoral legislation, they have offered a concept of prospects for
further research in the sphere of norming of scholarly research labor.

Purpose. The purpose is to contribute to elaborating methodological approaches to labor norming in scholarly research
and development.

Materials and Methods. Analytical processing of applicable regulations and scholarly research publications in order to
develop approaches to norming scholarly research labor.

Results. The authors consider that despite, in general, each R&D work is unique, there are elements that are common
for all researches in different qualitative and quantitative combinations, in all types of scholarly research activities. In other
words, all common elements, i.e. the basic activities, can be normalized based on unified coordinated system that takes into
account a broad range of peculiarities, structures, and contents of scholarly research labor with consideration of differential
need in creating new knowledge resulting from R&D activities. Theoretical and applied generalization presented by the
authors facilitates the formation of a systemic and structural model for scholarly research labor norming.

Conclusions. The obtained results can be the starting point for further improvement of the regulation of R&D sphere in
the context of reforming the activities of Ukrainian higher educational establishments and R&D institutions.

Keywords: norming of scholarly research labor, researcher’s creativity, scholarly research and organizational work,
forms and methods of scientific cognition.
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In the present-day conditions, integration

s0f fundamental and applied research is getting
more and more enhanced. To find their optimal
ratio is one of the most important tasks in the
field of research planning.

BORYS PATON

The R&D in its dialectic unity is an integral
instrumentarium for the transition from science
to practice. Concerning the institutional aspect
of this problem, pursuant to the main interna-
tional document — the Frascati Manual [1] — the
main sectors involved in R&D activities have
been identified as business enterprise, govern-
ment, higher education (university), and private
nonprofit, as well as international organizations.

In the discourse on the forms of organization of
science, it should be regarded that in the present-
day conditions, team is the main form of resear-
cher labor, with R&D institution being an aggre-
gate of teams. However, this general trend mani-
fests itself in different ways from one field of
science to other. The closer the field of knowledge
to theoretical science, the more individual work
prevails there, while the collective form is more
typical for the experimental research [2].

In 2016, in Ukraine, 972 organizations were in-
volved in R&D activities: 46.6% of them belon-
ged to the government sector, 37.7% was private
corporations (business enterprises), and 15.7%
was universities. The largest share of 181 institu-
tions is subordinated to the National Academy of
Sciences of Ukraine; the Ministry of Education
and Science of Ukraine has a lesser share of 119;
86 institutions belong to the National Academy
of Agrarian Sciences of Ukraine; 51 ones are held
by the Ministry of Agrarian Policy and Food of
Ukraine; the rest is distributed among the Mi-
nistry of Healthcare of Ukraine and the National
the Academy of Medical Sciences of Ukraine (35),
the Ministry of Economic Development and Tra-
de of Ukraine (34), and the National Academy of
Pedagogical Sciences of Ukraine (12) [3].

In 2016, the total staff employed at R&D insti-
tutions amounted to 97.9 thousand (including
part-time employees and those who were work-

ing under civil contracts). Out of them, 65.1%
was researchers, 10.2% was engineers, and 24.7%
was supporting personnel. The share of the abo-
ve-mentioned staff in the total number of emp-
loyed population accounted for 0.60%. The share
of DSc and PhD (CSc) in the R&D staff amoun-
ted to 27.9%, that in the total number of resear-
chers reached 42.6%. More than half of the total
number of DSc and PhD (CSc) involved in R&D
was enrolled on the public sector organizations,
39.1% worked in the university sector, and 4.8%
was employed in the private (business sector) [3].

In the period under review, the total R&D ex-
penditure amounted to UAH 11530.7 million, inc-
luding UAH 5751.0 million salary, UAH 5203.7 mil-
lion other current expenses, and UAH 576.0 mil-
lion capital expenses, including UAH 487.6 mil-
lion cost of equipment. According to preliminary
estimates, the share of total expenditure in GDP
was 0.48%, including 0.16% funded at the expen-
se of the state budget; 19.3% of the total expen-
diture was spent on the fundamental research,
91.7% of which was financed from the budget; the
share of expenditure on the applied research ma-
de up 22.2%, whereas 58.5% of total expenditure
was allocated for experimental (R&D) projects [3].

Every single science sector in Ukraine requires
a circumspect financial support from the govern-
ment in order to continuously improve the theo-
retical and methodological framework for iden-
tifying strategic goals and sustainable develop-
ment priorities in this area and for updating the
needs to use limited financial resources more ef-
fectively. The targets for the growth of funding in
the medium term are foreseen by the Law of Uk-
raine on Scientific and R&D Activities [4]. In the
future, this will also require a more profound
analysis, rethink, and search for the most appro-
priate approaches to setting norms of R&D labor
in order to ensure a public consensus on the pa-
rity of development of the relevant sectors in-
volved in R&D. At the same time, it is quite clear
that in the above structure of expenditure, the
most part is the labor costs, which is natural for
R&D activity, but will require a more careful jus-
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tification in order to further improve the R&D
management in the national economy:.

Recently, researchers have been increasingly
taking interest in philosophy of science [5, 6], in-
stitutional changes that take place in natural sci-
ences [7—10], the possibility of evaluating the
results of scholarly research activity [11—13],
and approaches to its financing [14—16]. How-
ever, the issues related to norming the scholarly
research labor remain outside attention of these
studies, although domestic researches have al-
ready been engaged in these problems before
[17—19]. The structure of labor input of resear-
chers and academic staff, as a complex system of
interconnected elements of teaching, organiza-
tional work, research and expert activities, is also
of interest to foreign researchers [20—22].

Analyzing the current normative and legal
framework for the standardization of scholarly
research labor, in particular, from the departmen-
tal standpoint, one can see that the only appli-
cable regulatory document is the inter-branch
regulations for norms of library staff labor input
to research works as approved by the order of the
Ministry of Labor and Social Policy of Ukraine
dated December 13, 2004 No. 332 [23]. This do-
cument does not completely address the prob-
lem of scholarly research labor standardization,
since it is intended solely for practical use in the
process of norming, planning, monitoring, and
streamlining of library staff scholarly research
labor [23].

At the same time, the problem is very impor-
tant and requires systematic accumulation and
transformation of relevant experience for further
differentiation of methodological and integrated
social implementation. In addition, the develop-
ment of unified approaches to the standardiza-
tion of scholarly research labor will contribute to
the creation of a balanced methodology for eva-
luating the effectiveness of research, scientific,
engineering, and innovation activities of R&D
institutions, as stated in the Resolution of the
Ministry of Education and Science of Ukraine
on the Establishment of a Working Group for
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Developing a Methodology for Evaluating the
Effectiveness of R&D, engineering, and innova-
tion activity of R&D Institutions dated Septem-
ber 11,2017 No. 1268 [24].

In R&D institutes and higher educational es-
tablishments (HEE), always there is a problem of
the most efficient use of available labor resources,
in particular, taking into account the differentia-
tion resulting from the specifics of the main and
creative activity. The reason for this is the lack of
substantiated norms that take into account the
actual labor costs and are used as basis for plan-
ning the scholarly research labor. Establishing
the basic principles of norming the labor-inten-
sive works create real prerequisites for scientifi-
cally grounded planning and control of the effi-
ciency of high-skilled labor, standardization and
unification of the methodological principles of re-
search and development in various sectors.

The application of balanced and scientifically
grounded labor standardization can be an inten-
sive resource for further improvement of the or-
ganization of scholarly research labor. Any labor,
including scholarly research, can be properly or-
ganized if it is known how long and how many
specialists are needed for its realization.

There are different points of view on the prob-
lem of labor standardization in R&D institutions
and HEE. On the one hand, the specificity of
R&D activity does not enable a full normaliza-
tion of labor inputs associated with R&D works,
since not all activities constituting the R&D
implementation process are typical and repeated.
Proponents of this view do not take into consid-
eration the fact that the denial of norming leads
to a paradoxical assumption that it is impossible
to organize the scholarly research labor in an ef-
ficient way. Some experts admit the development
of consolidated norms based on reporting data on
similar R&D works for the previous period. In
this case, the projects and scope of scholarly re-
search do not determine the number of high-
skilled staff to be recruited. On the contrary, the
complexity of works is determined based on the
actual staff composition established without
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proper technical and economic justification,
which is not fully in line with budget planning
methodology. The most common approach to de-
termining the required amount of financing for
scholarly research is to take into account the
provisions of the Resolution of the Cabinet of
Ministers of Ukraine dated 20.07.1996 no. 830
concerning the application of the Model Provi-
sions for the Planning, Accounting and Estima-
ting the Cost of R&D and Design Works, which
need to be revised because of some outdated re-
gulations underlying the document. In any case,
the estimates of R&D expenditure for resear-
cher salaries that in academic institutions are de-
termined in accordance with the Resolution of
the Cabinet of Ministers of Ukraine of 31.01.2001
No. 74 [25], current and capital expenditures
and utility payments are expected to be included.
Practical experience of recent years has indic-
ated that due to scarcity of resources for finan-
cing the R&D sphere, the share of salaries and
related payments in the structure of the R&D es-
timates can reach 90%, which further increases
the importance of a correct and balanced app-
roach to norming such a unique resource as hu-
man capital in science.

In this publication, the following approach is
used: although every individual research is uni-
que, R&D constituents are present in all types of
R&D works in various quantitative and qualita-
tive combinations. In other words, all repetitive
elements, i.e. the simplest operations, can be nor-
med on the basis of a single agreed system that
takes into account a wide range of features, struc-
ture, and content of R&D works, considering the
differentiated need for creating new knowledge
as a result of the R&D implementation.

SPECIFICITY AND CONTENT OF R&D WORKS

The scholarly research and academic staff la-
bor differs from other types of labor by, first of all,
mental activity based on the results of world sci-
ence and technology development. The research
and development (R&D) is scholarly research, en-
gineering and design works aiming at obtaining

applied results in the field of scholarly research,
engineering and design [4]. The academic activity
is a pedagogical activity at universities, R&D ins-
titutes and postgraduate education institutions,
which is related to scholarly research and (or) en-
gineering and design activities [4]. That is, R&D
is a special kind of high-skilled intellectual work
that has a creative character. The creative work
of scholarly research and academic staff involves
special abilities and long-term training to deve-
lop and to improve the skills.

It should be noted that the types of operations
in science are neither similar nor even compara-
ble. It is necessary to emphasize the special role of
the most creative aspects of this activity — the
scientific creativity that forms the framework for
creating new knowledge and prospects for their
introduction into practice. It is that for which re-
searchers need special abilities, even talent. And,
naturally, it is the least suitable for formalization,
and therefore, accordingly, for norming. Howev-
er, from this standpoint, the important factors are
not only the personal qualities of the researcher
and his/her place in science, but also, first and
foremost, those aspects that qualitatively and
substantially distinguish the scholarly research
process of solving objective research problems
from the usual processing of information.

One of the integral components of true full-
fledged R&D activity is scholarly research and
organizational work that is focused conscious
high-skilled intellectual organizational work in
the field of science in accordance with the formal
laws of logic (without heuristic breakthrough
and associated unexpected effects). The scholarly
research and organizational work of researcher
is much easier to formalize and to norm in order
to optimize the structure and orientation towards
more relevant and socially significant results.

Of course, the structure of the process of scho-
larly research activity (or labor) cannot be re-
duced to only two these types, it is much more
complicated (and often depends on the field of
science and the peculiarities of problems). Inside
each of them, there is a differentiation of certain
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Life Cycle of the System (object)
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Fig. 1. Model of complete manufacturing process of the system (object)
Source: designed by the authors based on [27].

kinds and their divisions. However, the mutual
affinity of the two mentioned types is of funda-
mental importance, and it should always be con-
sidered in the context of methodological analysis
of specific issues of scholarly research work orga-
nization while conducting R&D works. At the
same time, both these forms of the organization of
cognition as a social function are closely inter-
twined, organically linked in a single process of
science development. The objective dialectic of
scientific reality obliges the researcher to consi-
der the complexity and internal contradiction of
these relationships while planning, organizing,
and conducting R&D works. That is why the prob-
lem of standardization of scholarly research la-
bor is considered through the systematizing and
structuring the content and factors of scholarly
research and organizational activity as a compo-
nent of conducting R&D works for further stu-
dy of this pressing problem in the dialectical uni-
ty of the form and the content of organizing the
cognition processes in society as a whole, pro-
ceeding from the organic integrity of the labor pro-
cess in science despite a great diversity of its forms.

This diversity is rather clearly visible by the
example of scholarly research works by R&D and
academic staff, listed in the Resolution of the
Ministry of Education and Science of Ukraine of
August 07, 2002, No. 450 [26]. It is clear that de-
pending on the departmental affiliation and sec-
toral orientation, this list may have separate pe-
culiarities and differences.

The scholarly research works are distinguis-
hed by their intended purpose: fundamental re-
search, applied research, experimental and design
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works [ 1, 4]. Naturally, this refers to the dialecti-
cal transition from pure knowledge (scientific theo-
ry) to material production and social practice,
which transforms the world (Fig. 1). However, it
is impossible to exclude singular situations, when
in the course of obtaining a scholarly research re-
sult at one of the stages, there may arise a prob-
lem as a result of which the tasks formulated at
the previous stages of the cycle can be revised.

METHODS AND TECHNIQUES FOR ESTABLISHING
THE SCHOLARLY RESEARCH LABOR NORMS

The practical application of scientific know-
ledge is a regular process, since basically all mod-
ern material production is the embodiment of
scientific knowledge in the tangible elements of
the manufacturing facilities, devices, processes,
technologies, and organizational forms.

When standardizing labor, it is necessary to
determine the complexity of certain types of op-
erations made by researchers and their scope.
These processes are closely interconnected, and
at the same time, each of them has an indepen-
dent meaning. The complexity of certain types of
R&D works is determined in order to properly
distribute the labor inputs of specialists in accor-
dance with their qualifications and abilities, to
analyze the rationality of the processes and level
of their productivity, to estimate the cost of works
and, as a result, to pay for the labor in accordance
with its quantity and quality. In turn, the quanti-
tative composition of the research team is deter-
mined primarily to establish correct proportions
between researchers, engineers, and backstop-
ping staff, as well as to plan the necessary staff
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and labor costs for the next stage. In addition, the
labor norming is a criterion for estimating the
economic efficiency of R&D activity and evalu-
ating its results.

Fig. 2 shows a general scheme of work on norm-
ing labor inputs within the framework of the
R&D project implementation as designed by the
authors. The labor intensity of R&D works is
usually normed by the three methods: expert, sta-
tistical, and analytical ones [28].

The expert evaluation of labor intensity of R&D
works made by researchers’ team is given by a
group consisting of highly qualified experts who
have a sufficient experience not only in evalua-
tion, but also in related fields.

The statistical method is based on comparing
the planned labor inputs for project with similar,
previously implemented R&D projects. To do
this, the reporting and statistics collected from
the researches’ individual plans. Having analyzed
and generalized these materials (for example, for
2—3 years), summary datasheets showing the av-
erage complexity of different types of R&D works
are compiled. Based on such statistical informa-
tion on individual research groups it is possible to
establish normative labor inputs for certain types
of R&D works.

In the analytical method, the labor inputs are
considered a result of observations of the labor
process. The analytical methods for processing
the output data are divided into logical, statisti-
cal, and mathematical. The main task of logical
analysis is to identify causal relationships be-
tween the measurement of labor inputs for the
implementation of R&D works and various fac-
tors related to it. Doing so, the content of func-
tions of R&D activity, as well as the content and
nature of researcher labor associated with the
implementation of R&D works are studied. The
logical analysis is based mainly on statistical eval-
uation of the processes studied. However, the
quantitative values of norms can be obtained only
by mathematical processing of the output data by
the correlation method and the method of linear
programming. The former is used mainly for de-

veloping the consolidated norms while the latter
applies to the differentiated norms.

The labor norms for researchers should take
into account the complexity of works (experi-
mental, applied, and fundamental ones). The de-
velopment of norms for R&D works consists of
several stages: the classification of labor input,
the selection of factors that affect the complexity
of the R&D work implementation, and the devel-
opment of norms by the statistical method with
their subsequent approbation and adjustment.

While norming, it is necessary to analyze all
possible factors that affect the complexity of
R&D works. Detailed description of the factors is
given in [17, 19]. They can be divided into the
two groups: the quantitative and the qualitative
factors.

The quantitative factors include, in particular,
indicators that directly or indirectly characterize
the amount of works to be done. The list of all
factors can be modified and extended depending
on the specifics and conditions of the research
team for which the norms are developed.

The qualitative factors include the complexity
and comprehension of the ongoing R&D, the
qualifications of researchers, and their material
support.

Different factors influence each type of labor,
but it is inappropriate to take into account all of
them, since this will considerably complicate the
calculations and will not significantly affect the
accuracy of norms. As a basis for determining the
size of creative team, it is advisable to consider
the labor inputs per individual operations and
the overall labor inputs of R&D and organiza-
tional support of R&D works. Therefore, the pri-
ority issue is to choose the main factors that have
a significant impact on the overall labor inputs,
including those which have a considerable share
in the total amount of R&D works.

On the other hand, when determining the com-
position of the factors affecting the number of in-
dividual units of the research team, they should
not be minimized because of the difficulties re-
lated to their identification. As a result of over-
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Fig. 2. Flowchart of R&D labor norming

simplification of the actual situation, the validity
of norms drops sharply and all advantages of sci-
entific approach are cancelled out. Since the de-
termination of influence of each factor on the
number of researchers in some structural unit of
research team is a difficult task both from theo-
retical and practical standpoint, the collected
statistical data on labor inputs for performing
certain types of R&D works should not contain
random variables. Consequently, it is necessary
to analyze the actual data, to create the proper
conditions for effective labor in the studied areas
and, based on them, to establish standard norms
(Fig. 2).

Effective organization of R&D works is impos-
sible without establishing its measurement. This,
in turn, allows for an analysis of the methods
and conditions for implementing R&D works
and determining on this basis the required labor
inputs in the form of standards for work time, per-
formance, manageability, proportions, and head-
count.

Regarding the interpretation of norms and stan-
dards, it is expedient to briefly describe these
concepts [28]: labor norm is the amount of labor
(time input or number of employees) required for
performing a certain R&D work under specific or-
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ganizational and technical conditions; labor stan-
dard is time input (number of employees) needed
to perform a certain amount of R&D work in ty-
pical organizational and technical conditions and
as established based on special studies and used
to develop labor norms.

It is necessary to apply such forms, methods,
and means of R&D implementation, which ensu-
re achieving the best result with minimum labor
COsts.

One of the tasks for improving the labor norm-
ing is the development of reasonable well-justi-
fied norms. The justification must contain both
technical, economic, and psychophysiological as-
pects. The technical justification implies the most
rational organization of R&D work and effective
ways to implement a R&D project. The economic
justification is to set the minimum time input into
a certain type of work, which ensures a rise in la-
bor productivity and an increase in the labor ef-
ficiency. The psychophysiological justification of
labor norms is to assure a normal labor intensity
and content of R&D work, in particular, to pre-
vent excessive fatigue and labor monotony, re-
sulting in a high labor capacity of employees du-
ring working hours, as well as normal ergonomic
conditions.
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APPROACHES TO NORMING
THE RESEARCHER LABORB

Proposed approaches to the development of
time standards should make it possible to form
theoretical and methodological support for es-
timating the labor inputs in R&D work perfor-
med in R&D institutions and HEE and for justi-
fying the number of employees who perform the
specified work. They are based on a thorough
analysis:

+ legislative, regulative, and methodical docu-
ments (including sectoral ones) to regulate
scholarly research and R&D activities [1, 4, 25];

+ qualification requirements for scholarly re-
search and academic staff [29];

+ sectoral norms of time inputs for R&D works
[23];

+ Publicly available planning and reporting do-
cumentation of R&D institutions and HEE.
In order to determine time inputs required for

one or another stage of R&D project, it is neces-

sary to clearly identify specific structural ele-
ments of the research activity, the generalized

form of which is shown in Fig. 3
There are regulatory requirements for the ele-

ments of scholarly research:

1) to study the very objects of knowledge, to
apply specific means of cognition, and to use pre-
viously established results;

Objectives/problems have been

Problems can be solved

2) to control the use of means and methods of
cognition, to minimize the uncertainties that arise;

3) to divide all cognitive actions into such ba-
sic operations that enable to reproduce the results
and to verify them using different methods;

4) to distinguish the established and the hypo-
thetical knowledge, the established and the pre-
dicted facts, etc. [30].

Scholarly research is a specific system of struc-
tural elements, through which targeted cognitive
operations are realized. We consider it expedient
to identify the following stages in this structure:

1) determination, clarification, and approval of
the lines of research;

2) development of research program and plan;

3) research;

4) processing, synthesis, and analysis of the
results.

In science, it is impossible to realize the pur-
pose of research with the help of whatever single
element only. To do this, it is necessary to comp-
lete all operations — from the initial cognitive
operations to obtainment of the final result, which
is the main feature of the systemic nature of scho-
larly research. Each element of scholarly research
is not only involved in achieving the purpose in
different ways, but also differently uses of the
source data. Accordingly, it should be noted that
the accuracy and logic of the initial data in any

Objectives have been

| L L |
: identified /stated : : : : achieved/verified :
| I 1 |
| L L |
| Approachto |, , I !
' Initial the problem |+ Approach N Method ) Verification ||
I oy statement —® to implemen- of implemen- Results I
/| conditions L . . L of results |
(problem tation tation
: statement) : : : : :
| L L |
! l l [ l i I i l |
| o I |
1| Identification, I F processin I
'l refinement, Development | ! | Development I eneralizati%n Preparation |
" and approval ofresearch | ' '| ofresearch Researching |''|8 - P !
I o 1 1| and analysis of deliverables |1
1| of research program . plan . frosul |
| line U 11| ofresults |
| I L |

Fig. 3. Structural flowchart of R&D implementation
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scholarly research corresponds to the perfection
of means of cognition.

It is also necessary to clearly understand that
in practice there are fundamental differences in
the R&D implementation in the academic and
university sectors. If for the HEE, the main acti-
vity is teaching students who are receiving hig-
her education, with the employee engaged in re-
search when he\she is free from the educational
process, then in academic institutes R&D is the
main activity.

These differences at the initial stage determine
the different influence of organizational factors
on the structure of the working time for the imp-
lementation of scholarly research in various sec-
tors of science. It should be noted that in practice,
members of creative teams combine the last stage
of current research with the initial preparatory
and organizational stages of new research to be
implemented. Therefore, we believe that it is im-
possible at this stage to propose unified time in-
puts per a researcher or a research team expres-
sed in man-hours per time basis for the academic
and the university sectors. It would be more logi-
cal to determine the relative distribution of work-
ing time as percentage of working time required
for one research instead of expressing it in man-
hours per time basis.

Based on the current sectoral labor input stan-
dards for performing R&D works [23], the avera-
ge proportion of scholarly research elements (%)
has been determined (Fig. 4) and the specific crea-
tive elements of research, in particular, the need
to identify and to specify the scientific problem,
to choose the object and to identify the subject of
research, to make and to formulate hypothesis,
etc. (which are absent in the applicable standards
because of limiting the scientific knowledge to
the sectoral framework) have been clearly iden-
tified.

The main factors influencing the time norms
are the complexity and novelty of R&D work to
be done. It is also necessary to keep in mind the
works classification by complexity. Under the
conditions of labor division, scholarly research is
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Fig. 4. Structure of scholarly research, average, %
Source: estimated by the authors based on [17—23].

divided into initial tasks of cognition (experi-
mental, applied, and fundamental) to be solved
by different groups of researchers simultaneously
or by the same group, but in different time. In this
case, it is advisable to talk about the three groups
of R&D organizational complexity, in accordance
with the Law of Ukraine on Scholarly Research

and R&D Activity [4]:

+ R&D activities based on scientific knowledge
obtained as a result of scholarly research or
practical experience and carried out in order to
bring such knowledge to the stage of practical
use (Group 1);

+ theoretical and experimental research aiming
at obtaining and using new knowledge for prac-
tical purposes (Group II); and

+ theoretical and experimental research aiming
at obtaining new knowledge about laws of
organization and development of nature, so-
ciety, human being, and their interrelations
(Group III).

DETERMINATION OF TYPES OF WORK
FOR NORMING R&D LABOR

To systematize the further work on determin-
ing the time input required for the stage of schol-
arly research, let us briefly characterize them.
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THE INITIAL STAGE
OF SCHOLARLY RESEARCH

The initial stage of scholarly research involves
defining, refining, and approving the line of re-
search, based on detailed analysis and synthesis
of available sources of information, definition and
refinement of the scientific problem, selection of
the object and the identification of the subject
of research, and hypothesizing. The time input
norms for the initial stage of scholarly research
are presented in Table 1.

The R&D project manager estimates the re-
sources needed to solve a particular scientific
problem and makes an organizational plan.

Scholarly research, regardless of the group of
organizational complexity to which it belongs,
can be effectively performed if it is preceded by
an analysis and synthesis of available sources of
information. An overview of the sources should
answer the questions, “What new publications
have been published in our country and abroad
for a certain period of time? What publications
deal with the problems to be addressed in the
planned R&D work? What publications in adja-
cent (or other) branches of science can help in
solving the problem to be analyzed in the planned
R&D work?”

The definition and specification of scientific
problem is a prerequisite for any research that be-
gins with an understanding of the problem to be
solved. In the logical and methodological sense,
scientific problem is a contradiction between the
existing knowledge of phenomena and ignorance
of them resulting from the lack of understanding
of the nature of studied phenomena and the cor-
responding laws of science. If the problem has
been formulated, the researchers should analyze,
refine, and modify it. When formulating, substan-
tiating and critically analyzing scientific prob-
lems it is necessary to theoretically consider the
objects studied, to identify the means of cogni-
tion, and to specify the practical ways of solving
the problem. Typically, every research begins
with general statement of problem, which is sub-
sequently refined. So, the problem is specified. 1t

is also necessary to remember: if the object stu-
died is a system, it should be studied using a sys-
temic approach.

The problem formulation entails the choice of
a specific research object. The object of research can
be anything that explicitly or implicitly contains
contradictions and creates a problem situation.
This is that towards which the process of knowl-
edge is directed (that is, it has an ontological sta-
tus). In addition to the object, there is also subject
of research or those properties, aspects, and fea-
tures of the object, which are most significant
from a practical or theoretical point of view and
studied directly. The rest of the object character-
istics are beyond the researcher’s attention. In
other words, the subject of research always has a
logical, epistemological, and methodological sta-
tus. Usually, the subject of research includes the
central question of the research, associated with
assuming the possibility of discovering a law or,
at least, a logical center of laws of the controversy
analyzed. The statement and analysis of this ques-
tion is the source of working hypotheses.

The hypothesis is the main methodological
tool that organizes the entire study process. The
hypothesis is assumptions, suggestions, or predic-
tions that are based either on prior knowledge or
on new facts about the structure of the object
studied, the nature of links between it and other
objects, as well as possible approaches to solving
individual problems, but most often, on both si-
multaneously. If the assumption clearly contra-
dicts well-established facts, it cannot be consid-
ered a hypothesis. Facts are established, proved
statements about certain things and their pro-
perties. In addition, it should always be kept in
mind that when establishing a social fact, there is
much more discrepancies than while establishing
a natural fact. The more so it concerns the assess-
ment of facts.

The scientific hypothesis is based on the obser-
vation of real facts and their explanations, and
therefore, its content is much broader than the
data on which it relies. It is impossible to speak of
confirming the hypothesis, unless the facts which
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confirm it are established and specified. In the
process of scholarly research, the hypothesis is
used for dual purpose: to explain the existing facts
and to predict new, unknown facts.

The hypothesis does not logically follow from
given experience. If the existing knowledge does
not enable to explain the data obtained during
observation, there appear new working (interme-
diate, auxiliary) hypotheses. Irrespective of facts
on which the hypothesis is based, this form of
scientific knowledge gives only probable, not re-
liable knowledge of the object studied. However,
the degree of such probability can vary in a fairly
wide range, from false to practically reliable. The
working hypothesis gives the first, preliminary
answer to the problem and therefore, the degree
of its probability usually never approaches the
practical certainty.

It should be kept in mind that the hypothesis
is a form of scientific knowledge, which creates
only the initial part of the four-element system,
"hypothesis — concept — theory — law" [5].

The development of science is characterized by
the established links between empirical data ac-
cumulated, their unification within the frame-
work of a unified theoretical system rather than
by the amount of data, since, as a rule, scholarly
research deals with system of problems rather
than with isolated, individual ones. The concep-
tion is an orderly system of views on a certain
phenomenon, a way of understanding, interpre-
ting and, at the same time, a researcher’s general

idea of how to get new knowledge of and to trans-
form the reality. All scientific theories pass
through the stage of conception, until their pos-
tulates reach proper depth and perfection, be-
cause theory is the highest, the most advanced
form of scientific knowledge.

The theory usually offers some new and origi-
nal way to summarize the experience and points
out what conclusions can be derived from it. Ha-
ving identified issues that can be generalized
from the experience and formulated this genera-
lization into relevant conclusions, the theory on a
specific question is formulated. Being a reflection
of a certain fragment of the objective world, the
theory gives a single, coherent idea of it. As Full
Member of the Academy of Sciences P. Kopnin
put it, until our knowledge is not systemized in
such a way as to enable interpreting the known
phenomena and, if possible, to predict still un-
known ones, it has no theoretical and practical
significance. The purpose of scientific theory is to
comprehend already known results and to deter-
mine the ways of getting new knowledge and to
predict new phenomena” [31].

The theory is associated with discovering and
formulating laws of science and paving the way to
them. The laws characterize the general, repea-
ted, essential links between things and their pro-
perties. Scientific laws can be characterized by a
certain degree of completeness. After all, they,
like the phenomena described by them, arise, de-
velop, and ultimately become void [32].

Table 1

Time Input Norms for the Initial Stage of Research,
% of Total Working Time per Research

Type of work

Conditional groups of

organizational complexity Method for adjustment

Preparation works. development of organizational plan
Overview of information sources
Definition and specification of the scientific problem

Hypothesizing

Selection of the object and identification of the subject of research

: T o of works complexity
0.3 0.3 0.4 | Statistical
2.0 2.2 2.3
1.6 1.9 1.9 | Expert
0.9 0.9 0.8
1.5 1.6 1.7

Source: developed by the authors, based on [17—23].
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Accordingly, it is advisable to distinguish between
the categorical content of the prediction and the
forecast. The prediction is based on the knowled-
ge of laws — having known the laws, one can predict
individual specific phenomena governed by these
laws. Unlike the prediction, the forecast is not based
on the knowledge of laws. It proceeds from other
well-known facts, therefore, it does not pretend to
be true-to-fact, but gives a probability of phenome-
non discussed. In addition, the forecast is always
associated with the prediction of future events.

Also, it should be noted that the complex phe-
nomena that are usually caused by many factors
and the theories explaining them are also inter-
related, in many cases. The path of science deve-
lopment shows that science evolves from simple,
one-causal theories that explain complex phe-
nomena by one economic, psychological or some
other reason, towards complex structures, in the
very nature of which there is the possibility of
various development options.

DEVELOPMENT OF
RESEARCH PROGRAM

The program of research determines its purpose
and objectives, subject and conditions, resources,
and expected results. The research program is the
main content of future activities. Its development
involves: clarification of purpose and formulation
of research objectives; justification of the rele-
vance based on available data; determination of
stages and benchmarks; formulation of basic re-
quirements for the object studied; development
of methods for obtaining the research results; es-
tablishment of the list of deliverables provided
after the completion of research stages and the
procedure for review and acceptance of the re-
sults (Table 2).

The purpose, in the broadest sense, is imaginary
prediction of the desired results of the research.
The cognitive method by which this knowledge
is achieved is very essential. The method of cogni-
tion is usually a way in which the researcher finds
a solution of the tasks formulated. The research
objectives, they are to disclose the internal rela-

tions in the system studied, proceeding from the

facts obtained.

The purpose of research focuses the resear-
cher’s efforts on the final 7esult (theoretical or prac-
tical), the objectives formulate the questions to
be answered while achieving the research purpo-
se. It also defines how comprehensive the data ob-
tained should be analyzed. The sequence of resear-
cher’s operations in the analysis of empirical data
is shown in Fig. 5. It should be noted that not all
elements of the given scheme should be implemen-
ted in each research. It illustrates the principle of
procedure for analyzing phenomena and processes.

As a rule, researchers set objectives they are
capable of solving since, usually, any objective
arises when the material conditions for its solu-
tion are available or will appear in the near futu-
re. Deducing various conclusions from the hy-
pothesis it is possible to evaluate its theoretical
and empirical significance. If, for example, conse-
quences from the hypothesis contradict each oth-
er, this means the hypothesis is weak. Getting
empirically verifiable consequences from hypoth-
esis is the most important proof of its relevance.
In this case, the hypothesis plays a different role,
namely, as an initial premise of some plausible, or
hypothetical, consideration.

The stages of implementation of R&D works
are usually:

+ Theoretical and empirical studies, in particular,
the collection of socio-economic and statistical
information;

+ Analysis of the obtained data and discovery of
empirical dependencies;

+ Predictions based on initial data and empirical
dependencies of the behavior of object studied
(previously unknown knowledge must be pre-
dicted);

+ Development of basic ideas that reflect a cer-
tain insight of the object being studied, and
discovery of the basic relations on which the
explanation of the phenomena is based;

+ Explanation of the phenomena studied, which
consists of identifying the causes, essence, pat-
terns of the phenomena studied,;
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Research objectives for each stage of analysis
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Fig. 5. Sequence of states of data analysis while doing the scholarly research
Table 2
Time Inputs for Development of Research Program,
% of total time input per research
Conditional groups of
Tvne of work organizational complexity | Method for adjustment
P of works complexity
I 11 11T
Clarification of purpose and formulation of research objectives 0.9 1.1 1.3 | Expert
Justification of the relevance based on available data 39 39 4.3 | Statistical
Determination of stages and benchmarks 05 0.7 1.0
Formulation of basic requirements for the object studied 0.4 0.4 0.5 |Expert
Development of methods for obtaining the research results 1.3 15 1.7
Establishment of the list of deliverables provided after the completion of
research stages and the procedure for review and acceptance of the results| 1.3 1.3 1.5 | Statistical

Source: developed by the authors, based on [17—23].

+ Discovery of empirical dependencies of the cor-
responding theoretical statements and the es-
tablishment of empirical dependencies based on
these theoretical statements;

+ Formulation of conclusions, practical recom-
mendations and proposals based on the re-
search results.

It has already been mentioned that the study
of social (and often other) objects should be sys-
temic, that is, the studied object in the process of
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analysis is usually divided into subsystems that
must satisfy the following requirements:

1) each individual subsystem is a functionally
independent part of larger object and is associat-
ed with its other subsystems by means of links of
a different nature;

2) each subsystem may have properties that do
not coincide with the properties of the whole system;

3) each subsystem, if necessary, can be repre-
sented as a system of subsystems of lower level.
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The study can be conducted at the macro level,
if the analyzed system is enlarged and presented
as a system consisting of a set of basic subsystems
and links between them, and at the micro level, if
it is necessary to work out in detail the internal
structure of the system at lower level.

Since the realization of scholarly research re-
sults means not only the actual application of the
results obtained in theory and in practice, but
also their documenting — at the stage of develop-
ing the research program it is necessary to take
into account the implementation of its results
and the respective paperwork.

The specified stage of scholarly research is
completed by establishing the list of deliverables
and the procedure for review and acceptance of
the research results.

DEVELOPMENT OF RESEARCH PLAN

The research plan contains actions that need to
be taken to fully implement the research program
and to solve the problem. The development of re-
search plan consists of the following stages: col-
lection, study, and analysis of information sourc-
es; development of a manual and selection of an
adequate mathematical apparatus for processing
of research data; formulation and approval of the
research plan; formation of a team of researchers
and collaborators, frameworks for conducting
scholarly research, etc. (Table 3).

The research based on previously selected in-
formation materials is carried out in the follow-
ing sequence: analysis and generalization of prog-
ress in solving the identified problem, evaluation
of development of the given research line abroad
and inside the country; comparison of foreign and
in-house experience in solving the problem stud-
ied; conclusions about trends in the development
of research on the subject of interest, and recom-
mendations for choosing a research line; the list
of sources analyzed.

The processing of initial data obtained during
the research involves data verification, ensuring
of their comparability, analytical processing of
data and development of methodological frame-
work of analysis. The information collected for
analysis should be checked for quality: how com-
plete the data is, whether they are properly docu-
mented; the essence of data obtained is examined.
While verifying, it is necessary to determine
whether and how far a particular indicator is true.
The analysis will be much less labor-intensive if
indicators are comparable. Analytical processing
of data is direct analysis. The organization of data
processing requires appropriate methodological
framework, a certain level of skills of staff in-
volved in the analysis, equipment of staff with
technical means of analysis.

Scientific problems vary significantly in terms
of content, but at the same time they have a lot in

Table 3
Time Input Norms for Development of Research Plan,
% of Total Time Input per Research
Conditional groups of
organizational complexity Method for adjustment

Type of work

of works complexit
1 11 111 P Y

Collection, study, and analysis of information sources
Development of a manual for processing of research data

research data
Formulation and approval of the research plan

Selection of an adequate mathematical apparatus for processing of | 1.0 11 2.0

Formation of a team of researchers and collaborators, frameworks| 3.0 3.2 29
for conducting scholarly research, polls, trainings, correspondence

2.0 2.3 2.5
0.5 0.7 0.7

Statistical and analytical

Expert

0.7 0.8 0.8

Statistical and expert

Source: developed by the authors, based on [17—23].
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common. As a rule, research results have some
quantitative characteristics. Often information
obtained in the course of research is incomplete,
contradictive, and ambiguous. Any quantitative
description of data obtained requires mathemati-
cal processing. The contradictory nature of the
information obtained manifests itself immediate-
ly if numerical characteristics are known [33, 34].
The mathematical apparatus is chosen in accor-
dance with the following criteria: the solution
must be not only correct, but also economically
justified in terms of efforts spent; must be pro-
cessable by modern computing facilities and con-
venient for further use and update.

The general research plan is worked out in de-
tail in the work plan that is developed to elaborate
the research plan more specifically. The work plan
is a list of actions, schedule of research, composi-
tion and competence of staff, cost estimate and
expected results for each stage of the research. It
defines stages of which the total amount of work
consists; terms of the commencement and com-
pletion of works for each research stage, schedule
of works; distribution of spheres and specific ob-
jects of the research by subgroups and individual
members; establishment of specific tasks and
competence of subgroup leaders and members;
description of intermediate results, as well as
forms and time framework of submission of re-
porting; cost estimate for each research stage.

Until recently, one and the same researcher
could simultaneously and equally well perform

various forms of research (observation, experi-
ment, survey, expert evaluation, etc.) and process
(systematize, classify, explain, and forecast) new
knowledge gained. Nowadays, to combine these
activities is getting more and more complicated.
Therefore, every team leader of particular scho-
larly research must create a team, all members of
which can work according to their research spe-
cialization, but having as deep insight as it is neces-
sary for both stratifying the problem studied and
applying interdisciplinary research approaches.

RESEARCH-DOING, PROCESSING,
GENERALIZATION, AND ANALYSIS
OF THE RESULTS OBTAINED

The next stage of R&D implementation usual-
ly involves observations, expert evaluation, etc.;
further processing of results, assessment of the re-
search objectives completeness; detailed analysis
of the data obtained in accordance with the re-
search program; identification of principal ways
of solving the problem of research and their pos-
sible application in theory and in practice. The
approximate time distribution for these steps is
shown in Table. 4.

While doing observations, expert evaluation,
etc., it should be borne in mind that social objects
are empirically observable objects. Their study is
complicated and limited, and sometimes impos-
sible under the conditions that apply to science
or technology. Therefore, in this case, scientific
observation that is an appropriately organized se-

Table 4

Time Input Norms for Practical and Generalizing Component of the Research,
% of Total Time Input per Research

Type of work

Conditional groups of
organizational complexity

I 11 111

Method for adjustment
of works complexity

Observations, expert evaluation, etc. 11.9 10.5 9.7 | Statistical, analytical
Further processing of results, assessment of the research objectives| 14.4 14.5 135

completeness

Detailed analysis of the data obtained in accordance with the research| 1.0 1.1 2.0 | Expert

program; identification of principal ways of solving the problem of
research and their possible application in theory and in practice

Source: developed by the authors, based on [17—23].
ISSN 2409-9066. Sci. innov. 2019, 15(1)



Gasanov, S.S., Kotlyarevskyy, Ya.V., Melnikov, A.V., Kniaziev, S.I., Shtangret, A.M., and Semenyuk, E.P.

lective process based on respective theory is ac-
ceptable. Observations in scholarly research are
intended to carry out the three main functions:
providing empirical information that is necessary
for testing the problem and hypotheses based on
it; testing such hypotheses, concepts, and theo-
ries, which cannot be done experimentally; veri-
fying the adequacy and truth of the results ob-
tained during the research.

Expert evaluation is the use of certain means by
researcher to acquire new knowledge about the
object. It should be noted that expert is a quali-
fied specialist on a particular problem involved in
evaluating the task, and competence of expert is
his/her ability to formulate reliable judgments
about the object of evaluation based on profes-
sional knowledge, intuition, and experience. At
the same time, the results of expert evaluation
should not be absolutized, since they are obtained
in conditions of incomplete subjective informa-
tion, etc.; it is only a secondary material for mak-
ing decisions.

Obtaining objective knowledge in social sci-
ences, in particular, in economics, is complicated
by the fact that the results of studying certain
processes not always can be verified directly, be-
cause the features of this practice are not always
fully understood, and proven techniques of the
practical activity may not apply to the research
subject without significant refinements and limi-
tations.

The observational results always cover a rela-
tively small number of phenomena and events,
while the scientific statements usually have a
versatile application. With the help of hypothesis,
it is possible to expand knowledge by extrapolat-
ing a pattern discovered while studying a limited
number of cases to the whole set of probable cas-
es. This is how conceptions appear. Having appro-
priately processed data collected during the
study, the scholars seek to understand and to ex-
plain them theoretically. To do this, hypotheses
are needed as a preliminary explanation, and the
conclusions from hypothesis should not contra-
dict the facts obtained from the study.

The results and facts obtained must be repro-
duced and duplicated, indicating the existence of
the law as a necessary, substantial, sustainable,
and repetitive relationship between the pheno-
mena in the nature and in the society. Reproduc-
ibility and repetition of the fact in strictly pres-
cribed conditions is a prerequisite for the exis-
tence of science. The compliance of the obtained
results with the existing theory shows the comp-
leteness of solution of the research task.

The empirical test of hypothesis is reduced to
examining the consequences that are derived di-
rectly from the results obtained. If the predic-
tions derived from hypothesis are consistent with
the data obtained, then the hypothesis is said to
be confirmed by these data. With the help of ex-
perience, only a relatively small number of cases
can be tested. Therefore, in principle, always
there is the possibility of refuting the hypothesis
using new data obtained. That is why, general hy-
potheses can never be completely verified based
on experience. On the other hand, one case that
does not confirm the hypothesis is enough to re-
fute it as a whole. At the same time, if while tes-
ting the hypothesis, its consequences contradict
the experience, this does not mean that the origi-
nal hypothesis is wrong. It is possible that the
negative result of the experiment is explained by
a wrong assumption used to support the original
hypothesis. All this suggests that the process of
testing and refuting hypotheses that are part of
any scientific theory is more complicated than it
may seem to be, at the first glance. Each scientific
hypothesis is usually associated with several se-
condary assumptions or hypotheses. Therefore,
negative results derived from the data obtained
may indicate that the secondary assumption
rather than the original hypothesis is false. If the
false assumption can be corrected or modified,
then the research can confirm the underlying hy-
pothesis.

The examination and interpretation of the da-
ta obtained by the researcher is the only way to
ensure reliability, theoretical and practical sig-
nificance of the research results. The framework
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Table 5

Time Input Norms for Preparing Deliverables Based on the Research Results,
man hours per 1 author’s sheet

Type of work

Conditional groups of

organizational complexity Method for adjustment

text based on the discussion results

(monographs, articles, etc.)
Finalization of deliverables based on remarks and proposals

Preparation of text, discussion inside the team, finalization of the

Preparation of deliverables based on the research results

f k lexit
I II III O WOTKS complexity
40.0 55.0 70.0 | Statistical, expert
50.0 60.0 70.0
10.0 20.0 40.0

Source: developed by the authors, based on [17—23, 35].

for interpretation and explanation is established
in the research program. While realizing the pro-
gram goals, the researcher verifies initial hypoth-
eses based on the data obtained, complements
and refines the theory that is an outcome of the
study, and prepares deliverables based on the re-
sults (reports, publications, etc.).

PREPARATION OF DELIVERABLES
BASED ON THE RESULTS OF R&D WORK

At the stage of preparation of materials accor-
ding to the results of R&D work, other condi-
tional groups of organizational complexity of
works are used, namely:

+ scientific reports at each stage of the research,
reports, statements of research results (Group I);

+ scientific reports, practical articles in applied
and professional periodicals, expert analytical
materials (Group II);

+ monographs, theoretical articles in collections
of scientific works, scholarly research and ana-
lytical materials (Group III).

The time limits set for the abovementioned
types of work are given in Table 5.

The abovementioned has enabled to determi-
ne the structural composition of the labor-in-
tensive components of scholarly research work,
which in the future can lay foundation for deve-
loping uniform and balanced norms for various
sectors of the national R&D sphere. In general,
the labor norming allows researchers to realize
reasonably justified planning of the size of re-
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search teams, to reduce the manifestations of
subjectivity in the organization and coordina-
tion of scholarly research, to effectively adjust
the public need in new results with publishing
scholarly research results in order to enhance
their implementation into the public practice.

The norming of scholarly research labor
should be based on quantitative and qualitative
study of research processes and the possibility of
their implementation with minimum labor and
time inputs. Thus, norming of labor should aim at
creating standards for time input, labor input,
manageability, composition, and number of emp-
loyees. The study provides reasonable grounds
for defining the field of application of different
types of norms, in particular, in the context of
improving the structural relations that have
been created, as well as for consistently expan-
ding the sphere of labor standardization up to the
full coverage of all employees (researchers, engi-
neers, and auxiliary staff) and practical applica-
tion [36]. This will form a basis for systematizing
the norming of overheads for research and the
planning of funding of science as a whole, updat-
ing the relevant legislative framework and insti-
tutionalizing it in the global space research. Ful-
fillment of this scope of works, application of
the whole range of methods for evaluation and
processing of statistical data in various sectors
of science should be realized in cooperation bet-
ween researchers, experts, and government aut-
horities.
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METOZOJIOITYHI IIIAXOAM 10 HOPMYBAHHS ITPAILL
Y COEPI HAYKOBUX JOCJ/IIKEHD TA PO3POBOK

Beryn. HaykoBa [TistibHICTD € CKIQHUM Ta GAraTorpaHHNM PiSHOBHIOM JIOACHKOI TIPAIl, SIKUH Ma€ TBOPUY CKJIA/IOBY,
ToMy 1pobseMa i HOpMYBaHHST € JIOCHTh HEMPOCTOIO, ajle BOJHOYAC BUHITKOBO BasKJIMBOIO TAPAUTMOIO SKHANTIMPIIOTO
BIIPOBA/IPKEHHS iIHHOBAILIN y CydacHi colliajbHO-eKOHOMIUHI ITPOIeCH.

IIpo6aemaTuka. PoGoTa BYCHOr0 BHYTPINIHBO HEOAHOPI/HA, PI3HOIIAHOBA, 3 000B’SI3KOBOIO KPEATUBHOIO CKJIAI0BOIO
6es1ocepeIHbOro TBOPYOTo HOMIyKy. IIpoTe, BUXonsuM i3 SIKICHO i KiJbKICHO criopigHeHnx (peHOMEHIB KOOpAuHaILl Hay-
KOBOI Ta HayKOBO-OPraHisaliiinoi AisfiJIbHOCTI B MeKaxX IIanyBaHHs, OpraHisallii Ta IIpoBefeHHs HAYKOBUX JOCJIPKEHb i
PO3PO6OK, 30KpeMa CIIMPAIOYICH Ha METOI0JIOTIUHI Ta eMITIPUYHI aCIIEKTH CTPYKTYPHUX Ta CHCTEMOYTBOPIOIOUIMX YMHHUKIB,
IPYHTYIOUHMCH HA BITYU3HSHOMY JOCBI/ I MPUKJIAIHUX [1IX0/AX, IO BKE allpOOOBYBANCS Y TaTy3¢BUX HOPMATHBHUX
JIOKYMEHTaX, HaBEeJICHO aBTOPChKE KOHIENTya bHe GadeHHs EPCIEKTHB MOAAIBIINX JOCIIIPKEHb TPOOIEMI HOPMYBAHHST
HayKOBOI TTparti.

Mera. CripusiTi HAITPAIiOBAHHIO METOIMYHUX TTiIXOIIB 10 HOPMYBAHH TPaTli ¥ Tary3i HAyKOBHUX JIOCIIIZKEHb Ta PO3POOOK.

Marepiamm it MeToau. AHasiTnuHa 00poOKa AI0UMX HOPMATUBHUX JJOKYMEHTIB | HAYKOBUX IIPallb 3 METOIO PO3POOJICHHS
TTiIXO/TiB /10 HOPMYBaHHSI HAYKOBOI TTPaIli.

Pesyabrat. ABTOPH BBKAIOTB, 110 X04a caMi 10 co0i OKpeMi HayKOBi JOCJI/IZKEHHST i pO3POOKHU B 1iI0MY yHIKaJIbH,
€JIEMEHTH, 1110 CKJIA/IAI0TH HAYKOBY AiSI7IbHICTD, B PI3HUX KITBKICHUX 1 AKICHUX TTOEIHAHHAX MPUCYTHI Y BCIX BUIaX HAYKOBUX
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pobit. OTske, BCI MOBTOPIOBAHI €JIEMEHTH, TOOTO HAUTIPOCTIIT POOOTH, MOXKYTH OYTH YHOPMOBAHI 32 €AIMHOIO Y3TO/KEHOIO
CHCTEMOTO, sTka 6 BPaxoByBaJIa MIMPOKHUIT HATa3oH 0coOIMBOCTEH, CTPYKTYPH Ta 3MICTY HAYKOBOI TIpalti 3 ypaxyBaHHIM J[H-
(bepeH1iiioBaHol TOTPeOK CTBOPEHHS HOBKMX 3HaHb B PE3YJIBTaTi BAKOHAHHS HAyKOBUX JOCIIiIzKeHb i po3pobok. Haseneni
TEOPeTUYHi y3araJbHeHHs Ta NPAKTUYHI y3araJbHeHHs CIPUAIOTH (POPMYBAHHIO CUCTEMHO-CTPYKTYPHOI MOJIE/II HOPMYBaH-
1 HAyKOBOI TIpalti.

BucHoBku. OtpuMani pesysibraTii MOKYTh CITyTyBaTh Gasoro sl HOIATBINOTO YAOCKOHAJICHHST PeryJTioBatHs chepu Ha-
YKOBUX JOCITI/KEHD i PO3POOOK Y KOHTEKCTi pehOpMyBAHHS MisIBHOCTI BITYM3HIHIX 3aKIa/iB BUIIOI OCBITH Ta HAYKOBUX
YCTaHOB.

Knrouoei caoea: HaykoBa 1pallst, HOpPMYBaHHSI HAYKOBOI TIpalli, TBOPYiCTh Y4€HOTO, (hOPMHU i METOIN HAYKOBOTO TTi3HAHHSL.
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METOAOJIOTMYECKUE ITOAXOAbl K HOPMMNPOBAHUIO TPYTA
B COEPE HAYYHBIX UCCJEJOBAHUI 11 PASPABOTOK

Beeaenne. Hayunast 1esTeIbHOCTD SIBJSETCS CJIOKHBIM M MHOTOTPAHHBIM BU/IOM YEJIOBEYECKOTO TPY /A, KOTOPBII MMeeT
TBOPYECKYIO COCTABJISIONLYIO, TI0ATOMY TTpOGIEMa ee HOPMUPOBAHNUS SBJISETCS JOCTATOUHO CJIOKHOM, HO B TO 5K€ BPEMST HCK-
JIOYNTETHHO BaKHOH MapaldrMOil IMPOKOTO BHEJPEH KT NHHOBAIIMI B COBPEMEHHBIE COIMATbHO-9KOHOMUYECKHE MPOIECCHI.

IlpoGaemaTnka. Pabora yueHOTro BHYTpPEeHHE HEOJHOPO/HA, PA3HOILIAHOBAs, C 0O0OS3aTeNbHON KPEATUBHON COCTABIIAI0-
1eil HEIOCPEICTBEHHOTO TBOPYECKOTO TIOMCKa yueHoro. OHAKO, UCXO/IS N3 KAYeCTBEHHO M KOJMYECTBEHHO POJCTBEHHBIX
(heHOMEHOB KOOPAMHAIINY HAYYHON M HAYYHO-OPTaHU3allMOHHOI IeITETbHOCTH B NPeieJiax MIaHUPOBaHUsI, OPraHu3a-
MU 1 TIPOBEJIEHNS HAYYHBIX MCCJAEN0BaHME 1 PaspaboOTOK, B TOM YKCJIe OMMPAsCh Ha METOIOJIOTMIECKHE U HOMITUPHYECKHE
ACIIEKTHI CTPYKTYPHBIX U CUCTEMOOOPa3y0IMX (haKTOPOB, OCHOBBIBASICh HA OTEYECTBEHHOM OIIBITE M MPHKJIAHBIX MOIXO0/IaX
ysKe anpoOMpPOBAHBIX B OTPACIEBBIX HOPMATUBHBIX IOKYMEHTAX, TIPEJCTABIEHO aBTOPCKOE KOHIIENTyalbHOE BUIEHUE MepC-
MEKTUB albHENIINX MCCIE0BAHII TTPOGIEMbI HOPMUPOBAHHST HAyIHOH pabOThL.

ITeab. CriocoO6cTBOBATH HAPabOTKE METOANYECKHX MOAX00B K HOPMUPOBAHUIO TPy/Ia B chepe HayIHBIX UCCITeI0BaHNI
1 pa3paboTOK.

MarepuaJibl 1 METOIBL. AHaTUTHYECKAsT 06Pab0TKa AEHCTBYIONNX HOPMATHBHBIX JIOKYMEHTOB M HAYYHBIX paboT C IEbIO
paspaboTKM TOAX0/I0B K HOPMUPOBAHUIO HAYYHOIT paGOTHL.

Pesymnbrathl. ABTOPBI CYMTAIOT, UTO XOTSI CAMH 110 cebe OT/leTbHble HayUHbIE NCCIE0BAHMS 1 Pa3pabOTKH B 11€JI0M yHHU-
KaJIbHbI, SJIEMEHTBI, COCTABJISIIONINE HAYIHYIO JEATETbHOCTD, B Pa3JIMUHBIX KOJMYECTBEHHBIX M KAY€CTBEHHBIX COUETAHUSIX
MPUCYTCTBYIOT BO BCEX BU/IAX HAYUHBIX paboT. TaKnM 06pasoM, BCe MOBTOPSIIONINECS SJIEMEHTBI, TO €CTh MPOCTelme paboThI,
MOTYT ObITh HOPMUPOBAHBI HA OCHOBE €IMHON COTJIACOBAHHON CHCTEMBI, KOTOpast yunThiBaja Obl MUPOKUIT ANAITA30H 0CO-
GeHHOCTEll, CTPYKTYPBI M COJAEPKaHUsT HayuHOI paboThl ¢ yueToM andQepeHnnpoBaHHON TTOTPEGHOCTH CO3MAaHNS HOBBIX
3HAHMIT B Pe3yJIbTaTe BBIIOJHEHNS HAyYHBIX MCCIENOBAHMN M paspaboToK. VI3/IokKeHHbIE TeopeTnueckue 0000meHusT 1
MPaKTUIECKHE CBEJIEHNS CIIOCOOCTBYIOT (DOPMUPOBAHUIO CUCTEMHO-CTPYKTYPHOI MOZIET HOPMUPOBAHUS HAYYHOH pabOThI.

BoiBozpt. [TosryueHHbIe Pe3yJIbTaThl MOTYT CJIYKUTh Ga3UCOM VIS IAJbHEHIIEr0 COBEPIIEHCTBOBAHMS PETYIMPOBAHMSI
cheppl HayUHBIX KCCTEI0OBAHNI 1 pa3pabOTOK B KOHTEKCTE pehOPMUPOBAHHUS AESATETBHOCTH OTEUECTBEHHBIX BHICIITNX yues-
HbIX 3aBe/IEHNIT M HAYUHBIX YUPEKACHUI.

Kunwouesvie crosa: HayuHblii TPy, HOPMUPOBAHUE HAYYHOI pabOThI, TBOPUECTBO YUEHOTO, (POPMbBI U METO/bI HAYUHOTO
TTO3HAHNA.
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