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Zviagintseva A.V., Averin G.V. “The use of natural science methods for phenomenological models
development in the social and human sciences”. This paper is an attempt to outline the ways of the
solutions to some common problems in social and human sciences fields related with observation
or experience data describing. Such data usually are represented by three-dimensional data arrays
in the form “objects-figures-time”. The main purpose of this paper is to study the possibility of
phenomenological models development establishing on the such data basis having different
multidimensional field representation of quantitative information about objects and systems status.
The creation principles and phenomenological models theory construction in the social and
human sciences are proposed. The relations and equations for applied problems solving are
obtained. As an example of natural science methods applying in social and human knowledge
areas there was made the countrys development comprehensive assessment with use of the United
Nations Development Program database, which is based on the joint monitoring events analysis of
four basic human development indicators (HDI).
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environmental systems.

Introduction

Nowadays there is a clear division of human
knowledge, which is characteristic for natural and
social (humanitarian, social) sciences. The essence
of differences affects the foundation of these
sciences and determines the process of scientific
paradigms formation in their knowledge fields.

Statement of any analytical problem is to
translate its verbal description into a formal one.
The creation of methodologies, methods and formal
modeling languages is a natural process of
development of any science, as this makes it
possible to organize empirical knowledge and
understand better the essence of the observed
phenomena and processes. However, the modeling
process should not be an end in itself, the
construction of theoretical models should be based
on experience and practice otherwise in theories
(even at the front edge physics) there may be
significant problems [1]. It is known that new
fundamental discoveries are mostly established by
experiment, experience and practice and are
explained by the theory.

In many sciences in connection with the
development of computer technology, various
systems for collecting and processing information,
experimental and statistical data accumulate very
rapidly. In order to study this information,
researchers are developing methods of analysis data
that would be versatile in relation to systems of
different nature. By this time in this field a whole
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research area has been already formed which
focuses on use of scientific research methods in
Humanities. Probably, this research area, which is
closely associated with systems analysis and
General systems theory, is the most promising path
to a new modeling paradigm.

While in theory of the modeling systems a
crisis is brewing the number of methods and tools
for analysis and simulation is growing at a very fast
rate, and experimental base for their approbation is
far behind. It cannot be said that data are not
enough, often these data are not structured and
represent of diverse information, which requires
significant labor processing and data assimilation.
The academician P.L. Kapitsa pointed out to the
existence of such problems in physics fifty years
ago, and he saw a symptom of a serious disruption
of normal development of science in the ties
between theory and experiment [2]. It has long been
known that the development of an empirical base of
scientific disciplines is formed more slowly than
the researchers’ aspirations in the construction of
theoretical models which are not always confirmed
by experience and practice.

That’s why, in order to obtain a significant
result in the application of scientific methods of
research in the Humanities, it is necessary to return
to scientific methods, which provide a close
connection between theory and experiment. Here
we can talk, primarily, about proven by generations
of scientists phenomenological research methods

73



Ne1(8)-2(9)'2015

CUCTEMHbIV AHANN3 U NHOPOPMALIMIOHHBIE TEXHOJIOTNA
B HAYKAX O NPUPOAE 1 OBLWECTBE

ISSN 2411-720X (Print)
ISSN 2413-0834 (Online)

that are perfectly applicable to structured data sets
characterizing the physical, biological, social and
public processes.

Problem Statement

Today mathematization of biological,
ecological, social Sciences and Humanities does not
touch their initial positions, methodologies patterns,
i.e. foundations of these sciences. If in economics
mathematical and computer models are fairly
widely used, but, for example, in philosophy and
history the use of formalized models is rather rare.
The possibility of the use of mathematical methods
in philosophy very often provokes formal doubts
and objections in many researchers’ minds, even at
the level of the discussion. The reason for this is
that philosophy, like mathematics, largely
determines the appearance of modern science and is
a tool for the study of universal patterns in nature
and society, therefore, the methodology of these
Sciences cannot fundamentally have single research
methods, except some general logical approaches.

However, recently certain preconditions
have been already created for the quantitative
approaches extension of the scope including
simulation and mathematical models, in history,
archaeology, anthropology, psychology, sociology
and linguistics. This contributes to the
accumulation of empirical data in these Sciences.

The difference between paradigms of natural
and humanitarian knowledge is largely related to
the degree of formalization of the studied processes
and phenomena and, as a consequence, with the
presentation of the model descriptions in the
respective Sciences. One of the most urgent
problems of modern science is concerned with the
search for the answer to the question: is it possible a
high degree of formalization in the description of
objects and phenomena in the Humanities? In this
paper an attempt is made to outline the ways of
solving some general problems in the field of
systems theory. That’s why, the aim of this article
is to find a system-wide principles, which would
open up the opportunities for the formalized models
creation in the field of social Sciences and
Humanities.

Some principles of creating theories
in subject areas

The original principles of scientific
knowledge (the determinism of phenomena; the
truth of theories and models, which are proven with
practice; the relativity of knowledge) are initially
based on pervasive observation of events that
underlie the receipt of any data, facts and laws of
objective reality. Determinism is the doctrine about
the universal and natural connections of phenomena
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and processes in the surrounding world.
Indeterminism comes from the lack of any
connection between phenomenas. Both principles
give the opposite point of view about the nature of
the relationship of events, processes and
phenomena in time. Of course, in nature the
universal connection between phenomena cannot be
described only in simple cases and extremes, an
organic unity of these opposing points of view
should be observed.

During studying this problem in relation to
the modeling process, we base on the principle of
determinism in the model descriptions. It is an
accepted fact that determinism is inherent in the
modeling — any credible physical, mathematical or
algorithmic model describes the logical connection
of the studied phenomena and processes, which
may be both deterministic and probabilistic
features.

Depending on the nature of these features in
the description of systems there are two types of the
causal link existence related to dynamic
(deterministic) and statistical (probabilistic) laws.
Historically this problem lies in the relationship
between formalism and reality.

As the basis for establishing of any
regularity is always an event, the distinction
between the laws is regarding. This is due to the
fact that any event in the strict sense of the word is
always accidental, and in this case many significant
events (deterministic events required) will
determine the dynamic pattern, which is
characteristic of predetermination. In turn, many
random events (events that may occur or may not
occur) will determine the statistical regularity that
is characteristic of randomness.

Assumption whether dynamic or statistical
regularities prevail in the process or phenomenon,
is set on the basis of practical experience. The
decision on selection of a reliable model is
produced for a long time with practice, by trying
many different models, while the experience does
not confirm the best option of choice. In this case,
general ideas are being formulated which are
accepted by the scientific community. Many
famous scientists see a new paradigm in the
development of science in the synthesis of dynamic
and statistical regularities of the objective reality.
Thus, if statistical and dynamic patterns can be
reduced to more general stochastic regularities, it is
necessary to determine the criteria that would
reflect this similarity. Therefore, based on the
objectives set in this paper, we will try to find
common features in the formation of characteristic
events, which primarily reflect evolutionary
processes in different systems [3].

Let's make the following assumptions.
Firstly, as the dynamic and statistical regularities
are the essence of the more general stochastic
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regularities, the criterion of similarity should be
determined on the basis of probabilistic beliefs
about the feasibility of the event. That is, the
criterion needs to take into account the relationship
between events. Secondly, the basis of all models is
the fundamental notion of mathematical analysis —
the notion of a function. Thus, the studied problem
is connected with use of probabilistic principles in
the process of submitting functional dependencies.
In the simplest case, the notion of a function
is given as: if the value Xx can take arbitrary
values, and a certain rule is given, according to
which specific values of the other quantities y are

given in accordance with these values, in this case
they say that y is a function of x and we write this

relationship symbolically in the following way:
y=f (x) The modern definition of a function in

terms of sets is: let for each arbitrary number x
from a given set E there corresponds a certain
number y denoted as y = f (x), in this case they

say, that the function y = f (x) is determined on the

set E .

If you imagine the target value x as an
event, then, according to the highlighted phrases in
the definitions: “arbitrary values”, “arbitrary
number”, you can consider this event as equally
possible. This indicates that the distribution of the
variable x , as a probabilistic principle and premise
for the model, will correspond to an uniform
probability law. Consequently, an equally likely is
the basic property of a dynamic pattern with its
total original formulation in the frameworks of
stochastic regularity. According to this fact, in a
chosen space of variables different models (or other
dependencies) developed by practice can be viewed
as a simulation environment of a stochastic process
that is observed in reality. The main features of this
environment are an equally possible choice of
values of the original independent variables and
selection a set of the diverse functions for the
simulation.

Thus, for the systems of very different
nature, we come to the idea of a probability space
for many variables, where elementary equally likely
outcomes of selecting values from the original set
of some independent variables are associated with
not equally likely complex events for many other
dependent variables and the relationship between
these values is specified by defining a function on
the original set.

In this case, the probability space represents
a certain set of (Z ,A,W), which consists of the set

Z (equally likely elementary events), of the class
A of all subsets of Z (random complex events,
observation or experience) and probability measure
W, which is a real function and determines the
relationship between the distributions on sets Z and
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A . This probability measure W can be defined in
terms of statistical or dynamic patterns, since, based
on the definition of the function, it does not matter
how correspondence between quantities has been
determined. It follows that in terms of the concepts
of probability space and a function it is possible to
formulate a general stochastic pattern, which as
special cases includes both dynamic and statistical
regularities.

From the above it follows that the criterion
of dynamic similarity and statistical regularities can
be the probability of events observed upon the
occurrence of different phenomena and processes in
nature and society, as well as their probabilistic
distributions of various kinds. However, further we
will show that this is not the only value that can be
used for phenomenological data analysis.

The main idea of this work is connected with
the new methods of phenomenological analysis
development of the data which are presented in the
measurements time series form or various quantities
observations. For a number of diverse nature
systems, the formation of tabular-time data is
possible. Usually the data have the table structure in
the form of matrices “objects — parameters”, and
multiple tables (¢) is ordered according to time,

such as years, months, hours, seconds, etc. As
objects there are the same type of classes, for
example, substances, organisms, species or
individuals, products, devices, facilities, natural
objects of one kind, technical systems, similar in
production technology, specialized enterprises,
cities, regions, countries, citizens of states or
regions, etc. As parameters (indicators) that reflect
the properties of certain types of systems can be
various physical, chemical, biological, natural-
resource, technological, socio-economic or identity
values with quantitative measurement. For a
specific object, each parameter in a table-temporary
data array will be represented by a time series of
experimental points of length ¢, which are
specified with a certain time lag. In turn, each
object at a specific point of observation is located in
a certain state and is characterized by a set of
parameters. Similar general approach allows to
determine the state of an object as a set of its
observed properties, the parameters of which are
formed under the influence of environmental
conditions at a particular point of time.

Suppose that for & of similar objects
forming a certain nature system in a table-time data
there is quantitative information about »n of
attribute parameters characterizing the various
properties of this system. The list of attribute
indices is determined by current views prevailing in
the scientific community about the behavior of the
studied system, correlation analysis or other
methods of establishing the most significant
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variables. Any set of n variables for parameters of
properties sets n-dimensional space {zl,zz,...z”}.

The points of this space correspond to n-
dimensional sets of wvalues of all variables

Z|,Z5,..2,. Thus, the state of any object in n-

dimensional space at any moment of time will be
displayed as multi-dimensional point
M :M(zl,zz,...zn), the process of changing the

state of an object during the period of time — by
multivariate curve that is described by a point
M =M(z,2,,..z,) in this space. Let’s consider a

complex event A; which represent simultaneous

observation of several parameters and define that
the state of a particular object at a given moment of
time will be characterized not only by a set of
parameters settings for this object, but by the
observed event too. We assume that a probability of
the event exists and can be determined. Let's call
this the statistical probability as a probability of the
state of the studied system. Statistical probabilities
for a complex event 4; can be found using various

algorithms of busting, grouping and counting
frequencies of favourable events in the general
sample of all observations [3]. The main condition
for determining the statistical probability is due to
the fact that the number of observations should be
large enough, commensurate with the number

N=d-f?, where f — the number of intervals of

grouping data for one variable, which is usually
taken equal to from 10 to 15; d — the number of
experimental data on the same interval of grouping
(d :5—7); p — the number of parameters that

form the event A j

The existence of statistical probabilities of
events is the main probabilistic regularity of reality
and connected with stability of relative frequencies
of events. This property is true for systems of
different nature and is a universal feature in the
behavior of all systems. It should be noted that
statistical probability of the most typical events that
reflect the peculiarities in the change and
development of specific systems, can act as some
integrated characteristics of these systems.
Therefore, for each n-dimensional point in space
{zl,zz,...zn} different probabilities of salient events

can be assigned to. You can go farther and assume
that there are a variety of complex characteristics
that determine the state of the systems with the
parameters of properties. Similarly, to each n-
dimensional point can be assigned some empirical
values, which comprehensively reflect the state of
objects and are closely associated with the
parameters of properties. In general case, let’s call
such values as the empirical measure of the system
states. We assume that the empirical measure W
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can be determined in the experiment on the basis of
some procedures of measurements, evaluations or
calculations. The value W cannot be a parameter
of one of the system properties z;,z,,..z,.

Different complex values can be as the empirical
measure, for example, the probability of different
characteristic events, the amount of heat the
empirical temperature, the value of the objects,
various indices defined by experts, experienced
quantities, which have a close relationship with
many options, system properties, etc. Thus, on the

basis of variables z|,z,,...z, it is possible to form

an n-dimensional coordinate space {z,,z,,...2, }, in

which the possible states of the system form a
certain area (,, covering all observable points in

the experience. Each point M, you can put into

correspondence with some empirical measure of the
state WV, .

1

The basic principle, which is accepted
during construction data models consists of the
continuity of the model environment.

Therefore, the first fundamental hypothesis
is that we assume the continuity of the area Q,. It

means that in the area of states (, there are an

infinite number of states for a general set of system
objects of a certain nature and points of states
M = M(z,,z,.,...z,) continuously fill this area. We
also assume that an experienced points
Mi(zl,zz,...zn) are a limited sample of

n

observations from a given general plurality. The
second fundamental aspect lies in the acceptance of
the hypothesis of the existence of some empirical
measure for a comprehensive assessment of states
of the studied system of a certain nature. For
construction data models we also accept the
hypothesis about the continuity of the empirical
measure in the area Q, in the form of a scalar field
W =Ww(M). All of the above allow us to formulate
the following axioms.

1. Let in the state space of some system Q,

for each point M there is a corresponding number
W , which will be called the empirical measure of
the system state.

2. The value W =W (M) is a function of the

point and forms a scalar field, which is continuous
in the area Q,.

We suppose that in the area O, you can set
continuous analytical function 8 = 0(21,22,...zn) on
the basis which the mathematical model will be
formed. For the known function 8 = 9(21,22,...2,,)

and the values of the variables z;,z,,..z, in the

n

area (), you can construct one more scalar field,

which we will call the simulation environment. On
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this basis, in the general case to construct a
phenomenological model of some system we
formulate the axiom.

3. Let in the area of states O, of some

system the scalar fields of values W and @ are
definitely related. If in the neighborhood of any
point M the object of the system implements some
process [, then for line process [/ the ratio
dW =c,;-df1is true, where ¢, — empirical
quantities which are the process functions.

In papers [3 — 5] it is shown that the axioms
(1)-(@3) are enough for phenomenological
descriptions of the data, presented in tabular and
temporal arrays of information. These descriptions
are associated with multidimensional Pfaff’s
equations of the form:

dw=c -%dz +c 'ﬁdz +..+cC ~ﬁdz , (D)
Yoz, 1 ez, "oz, "

where the phenomenological values ¢, are

determined according to observation data. Solutions
of Pfaff’s equations allow to obtain the general
integrals, which in its form are close to the
functions of the state and are widely used in
thermodynamics — they are entropy and
thermodynamic  potentials.  Entropy is a
characteristic function of the state space of the
system. Parametrically entropy is the length of the
arc of some vector line of a field of directions
which is generated by the system state /¥ empirical
measure’s scalar field [3]. In the multidimensional
area (Q, there is also a general integral (potential)
of the form U(zl,zz,...z,,)z C, which is a surface
that is orthogonal to the vector lines of entropy. In
general case, the modeling environment in the area
Q, can be represented in the form of various
functional dependencies with respect to attribute
parameters: multiplicative, power, additive, expert
or other dependencies which belong to classes of
homogeneous or multiplicative functions. In paper
[3] it is shown that under these conditions the
simulation environment € in the area Q, allows to
use of multidimensional quasilinear PDEs of the
first order, which are closely related to Pfaff’s
equations of the form (1). For example, for the case

9221'Zz'~~-'zn/(z10'Zz(,'m'zno) entropy s and

potential U for the equation (1), are defined as:

s=Sy=¢In = +¢,-In 2 +..+¢,-In Zn |, 2)
Zlo Zzo Zn0

SRR ) Y I Y S
1 2
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where  z, ,z; ...z, — some reference state’s

parameters. As a simulation environment different
functional dependence can be used, for example,
multidimensional geometric probability,
multiplicative power function according to the
parameters z,z,,..z,, the index of the area

" 2
0= Z(zk —zko) , based on the geometric
k=1

representations of the homogeneity of the area Q,,, etc.

Entropy s and potential U can be taken as
generalized criteria for assessing the state of
systems of different nature in a multidimensional
space Q,. Their most important feature is that they

are functions of the system state under condition of
the existence of a scalar field of empirical measure
W . The change of these functions depends only on
the initial and final states of the system and does
not depend on the path of the transition of the
system between these states. Q,, .

Thus, an axiomatic theory of phenomenological
analysis of data for systems of different nature is
based on the postulation of existence of a
multidimensional scalar field of empirical measure
W and the description of the processes of change
and development of systems through connection of
value W with the simulation environment & of the
form dW =c,-d@ . The values ¢, are determined

with the help of table-temporary arrays of
experimental data. It shows that the proposed
method is closely related to the logic construction
of the theory of thermodynamics, as originally
phenomenologically determined values ¢, are

introduced, which characterize the processes of
change and development facilities. The application
of this theory is limited by systems for which there
are empirical measures of a comprehensive
assessment of conditions and descriptions, that have
different field representation of state space, can be
formulated. The feature of the proposed approach
lies in the fact that the initial hypothesis can be
accepted or rejected in the result of available data
experience or observations processing that
characterize the system behavior.

Phenomenological Data Model Example

The use of this approach is demonstrated on the
elaboration of methods of assessment of human
development which is alternative to the method of
calculating the human development index of the
UN development Programme (UNDP).

In 2010 the UNDP methodology for
calculating of the human development index was
changed [7]. Firstly, the Dbasic calculated
dependencies were changed that have been
constructed by expert. Secondly, as the attribute
variables to calculate the index the following
indicators were used: the average period of study
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(z,), years; the expected duration of study (z,),

years; gross national income (GNI) per capita in
terms of purchasing power parity (PPP) in USD
(z;); life expectancy (z,), years. We also take

these indicators as attribute variables. To solve the
problem, we will use databases of Reports of human
development [6, 7], which cover data of the world
countries from 2008 to 2013. The algorithms for
calculating frequencies of favorable events [3]
provide an opportunity to find the probability value
of the system state, based on the available array of
experimental data. The statistical probability w is
calculated in the whole group of objects (169
countries) for all experimental data.

To search nonlinear relationships between
variables we use the method of probit analysis.
Taking into account (2) we correlate the obtained
probability w with distributions of attribute
variables in the array of experimental data and as
the result of which we will have the following
regression dependence of the probability from
entropy of the system state:

Prob t2
Prob=-3,6717+s; w= | expl —— |dt;
N2 2

—00

s= 0,6525.111{&]4_ 0,9291-1n(2—2]+

2 2

0 0

Z3 Zy

+0,0245-1n {2—3} +2,2575-In {2—4] 4)

0 0
The correlation coefficient of the association
(4) was 0,90 (fig. 1).
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Figure 1. — The dependence of the statistical
probability of the state W from entropy S for the
shared values of the observed attribute variables
P1-P2>P3 P4

Attribute variables were related to values
Z),,2y,573,524,» Which correspond to a selected

reference state. As a reference state the indicators
of the country Niger development in 2008 were
taken, as one of the most underdeveloped countries,
which, in particular, are equal to: p =1,4 years;

Py, =43 years; p; =675 $; p, =52,5 years.
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Taking into account the probabilistic
evaluation of complex joint events associated with
the joint monitoring indicators z,,z,,z3,z,, based

on the definition of potential values U,
development for every world country was ranked,
based on the level of human development of the
countries during the period 2008 — 2013. The results
of ranking of the countries are given in table 1.

The first ten countries with the highest level
of development in 2013 are Qatar, Liechtenstein,
Kuwait, Singapore, Brunei, Norway, Luxembourg,
the UAE, Switzerland and Hong Kong. It is seen
that among twenty countries (G20) in this list there
is no any country from G20, and from the EU —
there is only Luxembourg. According to the pace of
development for the period 2008 — 2013 the top ten
of the fastest growing countries include Qatar,
Kuwait, Singapore, Brunei, Saudi Arabia,
Switzerland, Liechtenstein, Luxembourg, Hong
Kong and Iceland.

The ten countries with the lowest level of
development are Ethiopia, Togo, Guinea, Guinea-
Bissau, Mozambique, Niger, Liberia, Malawi,
Burundi and the Central African Republic. All these
countries are in Africa.

According to the pace of development in
2008 —2013, the most lagging countries were:
Uganda, Niger, Central African Republic, Malawi,
Solomon Islands, England, Equatorial Guinea,
Greece, Bahamas and Barbados. This list contains
two European countries (England and Greece),
which during the studied period there was a
decrease in the specific GNI.

Russia took place number 44 in the ranking
of the level of development in 2013, in its turn,
Kazakhstan — 53, Belarus — 62, Ukraine — 97.
According to the pace of development during 2008
— 2013 Russia occupied the 24™ place, Kazakhstan
— the 25" | Belarus — the 52™, and Ukraine — the
95™ _ During the same period, Russia was ahead of
Italy, France, Japan, England, Canada, Estonia in
the pace of human development, however, lagged
behind the US, Germany, Sweden, Lithuania,
Latvia.

Ratings of countries in terms of
development, identified by the method of
calculation of human development index of UNDP,
differ significantly from the rating, calculated on
the basis of this approach (table 1). For most
developed countries the UNDP methodology
provides inflated ratings of level of development
and many developing countries have low ratings.

All of this suggests that the human
development index gives a more favorable
integrated assessment for the countries of “Golden
billion” (USA, Canada, Australia, Japan, EU
countries) and less favorable for all other countries.
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Table 1. — The values of the potential (U), its changes (AU) and the ratings of countries in the
development processes of the countries in the world in 2008 and 2013

The The pogential Rtan}:; countriesdaccot;di(rllg Count(?es’ ra?}lfs
. e potentia o the proposed metho according to the
Tél:ungf po;z?lgzlyo{]the change AU the level gf : the rate HDI of thg UNDP
(2013) (2008 —2013) development of growth methodology
(2013) (2008 —2013) (2013)

Norway 365995 56065 6 11 1
Switzerland 259015 116708 9 6 3

The USA 245219 46445 11 13 5
Germany 166119 54351 14 12 6
Canada 157264 23242 18 26 8
Singapore 469250 255069 4 3 9
Sweden 167274 44982 13 15 12
England 109843 -485,4 26 165 14
Japan 121041 13151 23 41 17
France 120260 14557 24 38 20

Italy 95662 17025 28 33 26
Greece 54522 -13679 39 167 29
Qatar 1269241 704098 1 1 31
Poland 41441 12999 49 43 35
Hungary 40482 13057 51 42 43
Latvia 44168 29103 45 20 48
Belarus 24179 9174 62 52 53
Romania 27282 12446 57 45 54
Russia 45899 25014 44 24 57
Turkey 30315 14329 55 39 69
Kazakhstan 33911 24475 53 25 70
Brazil 18266 8178 70 56 79
Georgia 4334 2101 103 99 79
Ukraine 6115 2220 97 95 83
China 11812 7084 80 62 91
India 2356 1380 116 106 135
Nigeria 2551 2153 114 98 152
Ethiopia 118,0 67,0 160 151 173
Niger 28,6 28,2 165 161 187

Conclusion References

A phenomenological approach for the analysis and
description of observations or experiences can be
used in various subject areas where sufficient
amounts of structured quantitative data are
accumulated.  Phenomenological models are
characterized by a high level of formalization and
versatility of the submission, they can be focused
on the description of various problem-oriented
arrays of quantitative information and allow you to
create original principles and patterns for building
theories. This approach has an importance for the
development of the modeling theory, as it allows to
offer objective research methods of objects and the
systems of multivariate dimension, which include
all the natural, biological and social systems.
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3eazunyesa A.B., Asepun I.B. «llpumenenue ecmecmeeHHOHAYUHBIX MEMO008 NPU pa3padomke
denomenonozuueckux mooenei 6 00uLECMEEHHO-ZYMAHUMAPHBIX HAyKax». B oOannou pabome Oenaemcs
HONBIMKA HAMEMUMsb RYMU PeuleHusl HeKOMOopblX 00Wux 3a0ay 6 061acmu 0OUWeCmEeHHbIX U 2YMAHUMAPHBIX
HAYK, CEA3AHHBIX C ONUCAHUEM OAHHBIX Haba00eHus unu onvima. Taxkue oanHble NPedCmasisiomcs Yae 6ce2o
MpexmepHbiMU  Maccugamu uxngopmayuu uoa «obdvekmoi-nokazamenu-epemay. OcHogHas udesi pabomoi
HANPAGIEHA HA U3YYEHUE 803MONCHOCMU CO30AHUSL HA OCHOBE MAKUX OAHHBIX (DEHOMEHOIOSUYECKUX MOoleell
npoyeccos U  AGNEHUL, OMAUHAIOWUXCS  MHO2OMEPHBIM — NOJEGIM  NPEOCMAGICHUEeM — KOAUYECTNEBEHHOT
unopmayuu o cocmosinuu 06vekmos u cucmem. Ilpeonodicenvl npunyunvl co30anusi U Meopus. NOCMPOEHUs.
genomenonocuveckux moodenei 8 0OWECMBEHHbIX U 2YMAHUMAPHLIX Haykax. I[lonyuenvt coommowenus u
ypagnenusi Ol peuleHusi NPUKIAOHbIX 3a0ay. B kauecmee npumepa npumeHeHus eCmecmeeHHOHAYUHbIX
Memo008 6 COYUATbHO-2YMAHUMAPHBIX OOIACMAX 3HAHUL 6bINOIHEHA KOMNIEKCHASL OYEHKA PA3GUMUsL CPAH
mupa ¢ ucnonvzogauuem 6az oannvix Ipoepammer pazsumus OOH, komopas ocnogana na ananuse coobimuil
COBMECMHO20 HADNIOOEHUsL OCHOBHBIX Yemblpex NoKa3ameell 4el08e4ecko20 pa3eumus.

Knrouesvie cnoea: ecmecneeHHOHay4Hble Mem00bt, ¢en0meu0ﬂozuuecxue M00eflll, CouuaibHo-
IKOHOMUUECKUE U IKOoJ102Uu4ecKue cucmemal.

3eacinuesa I.B., Asepin I.B. «3acmocyeannsa npupooHU40-HAYKOGUX Memooieé npu po3pooui
denomenonoziunux moodeneii 8 cycniibHO-2yMAHIMAPHUX HAYKAX». Y pobomi pobumsbcsa cnpoda Hamimumu
WNAXY BUDTUEHHS 0eaKUX 302aNbHUX 3404y 8 2any3i CYCHINbHUX | SYMAHIMApHUX HAYK, NO8'A3aHUX 3 ONUCOM
Ooanux cnocmepedicennsi abo excnepumenmy. Taki oani nodaromvcs Havyacmiue MPUSUMIDHUMU MACUBAMU
ingopmayii  eudy «ob'exmu-noxaznuku-uacy. OcHoHa idesi pobomu CHNpIMOBAHA HA  OOCHIONCEHHS
MOMNCTUBOCME CMBOPEHHSI HA OCHOGI MAKUX OAHUX (DEHOMEHONO2IYHUX MoOoenell npoyecié | SAeuwy, SKI
BIOPI3HAIOMbCA 6A2AMOBUMIDHUM NOTLOSUM NOOAHHAM KIIbKICHOI iHghopmayii npo cmawn 06'ekmis i cucmem.
3anpononosano npunyunu cmeopenms ma meopis noOYOo8u QeHOMEHONOIYHUX Modenel 6 CYCHilbHUX i
eymanimapnux uaykax. Ompumano cni@iOHOWEHHST MA PIGHAHHS O SUPIWEHHST NPUKIAOHUX 3a0ay. Ak
NPUKIA0 3ACTNOCYBAHHA NPUPOOHUUO-HAYKOBUX MEMO0i8 8 COYIANbHO-2YMAHIMAPHUX 2ATY35X 3HAHb BUKOHAHA
KOMNIEKCHA OYIHKA PO38UMKY Kpain ceimy 3 euxopucmauuam 0a3 oauux Ilpoepamu pozeumxy OOH, axa
3ACHOBAHA HA AHANIZI NOOIU CRIILHO20 CHOCMEPEIHCEHHS OCHOBHUX YOMUPBLOX NOKAZHUKIB TH0OCbKO20 PO3BUMIKY.

Knrouosi cnoea: npupoonuuo-naykoei memoou, penomenonoziuni mooeni, couianbHo-eKOHOMIYHI ma
eKonoziuni cucmemu.

Cmamuwa nocmynunaa 6 peoaxyuio 20.05.2015
Pexomenodosana x nyonuxayuu xano. mext. nayx B.H. Benosoockum

3esrnHueBa A.B., AsepuH I.B.
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