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MICROSCOPIC DYNAMICS AND KINETIC DESCRIPTION OF
SPATIAL ECOLOGY MODELS

Oleksandr Kutovyi,® Pasha Tkachov?

Abstract. We consider a method for the construction of Markov sta-
tistical dynamics for a class of birth-and-death ecological models in the
continuum. Mesoscopic scaling limits for these dynamics lead to the ki-
netic equations for the density of a population. The resulting evolution
equations are non-local and non-linear ones. We discuss properties of solu-
tions to kinetic equations which strongly depend on characteristics of the
models considered. The survey paper is devoted to giving an overview of
our recent progress on the subject and it is not intended to be a complete
review of the field.

1 Introduction

Dynamics of interacting particle systems appear in several areas of the
complex systems theory. In particular, we observe a growing activity in the
study of Markov dynamics for continuous systems. The latter fact is moti-
vated, in particular, by modern problems of mathematical physics, ecology,
mathematical biology, and genetics, see e.g. [16, 17, 20, 35] and literature cited
therein. Moreover, Markov dynamics are used for the construction of social,
economic and demographic models. Note that Markov processes for conti-
nuous systems are considering in the stochastic analysis as dynamical point
processes [28, 29, 31] and they appear even in the representation theory of big
groups [7, 8].

A mathematical formalization of the problem may be described as the
following. As a phase space of the system we use the space I'(R?) of locally
finite configurations in the Euclidean space R%. An heuristic Markov generator
which describes considered model is given by its expression on a proper set
of functions (observables) over I'(R?). With this operator we can relate two
evolution equations. Namely, backward Kolmogorov equation for observables
and Kolmogorov forward equation on probability measures on the phase space
I'(R?) (macroscopic states of the system). The latter equation is a.k.a. Fokker—
Planck equation in the mathematical physics terminology. Comparing with
the usual situation in the stochastic analysis, there is an essential technical
difficulty: corresponding Markov process in the configuration space may be
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Microscopic dynamics and kinetic description of spatial ecology models 5

constructed only in very special particular cases. As a result, a description of
Markov dynamics in terms of random trajectories is absent for most of models
under considerations.

As an alternative approach we use a concept of the statistical dynamics
that substitutes the notion of a Markov stochastic process. A central object
now is an evolution of states of the system that shall be defined by mean of the
Fokker—Planck equation. This evolution equation with respect to probability
measures on I'(R?) may be reformulated as a hierarchical chain of equations for
correlation functions of considered measures. Such kind of evolution equations
are well known in the study of Hamiltonian dynamics for classical gases as
BBGKY chains but now they appear as a tool for construction and analysis
of Markov dynamics. As an essential technical step, we consider related pre-
dual evolution chains of equations on the so-called quasi-observables. As it
will be shown in the paper, such hierarchical equations may be analyzed in
the framework of semigroup theory with the use of powerful techniques of
perturbation theory for the semigroup generators etc. Considering the dual
evolution for the constructed semigroup on quasi-observables we introduce then
the dynamics on correlation functions. Such a scheme of constructing the
dynamics comes as a surprise because one cannot expect any perturbation
techniques for the initial Kolmogorov evolution equations. The point is that
states of infinite interacting particle systems are given by measures which are, in
general, mutually orthogonal. As a result, we can not compare their evolutions
or apply a perturbative approach. But under quite general assumptions they
have correlation functions and corresponding dynamics may be considered in a
common Banach space of correlation functions. Proper choice of this Banach
space means, in fact, that we find an admissible class of initial states for which
the statistical dynamics may be constructed. There we see again a crucial
difference comparing with the framework of Markov stochastic processes, where
the evolution is defined for any initial distribution.

Another interesting topic is related to the study of different scalings of
the microscopic systems. Among others, the crucial role from the point of
view of applications is played mesoscopic (Vlasov) description of the mentioned
above microscopic systems. Originally, the notion of the Vlasov scaling was
related to the Hamiltonian dynamics of interacting particle systems. This is a
mean field scaling limit when the influence of weak long-range forces is taken
into account. Rigorously, this limit was studied by W. Braun and K. Hepp
in [5] for the Hamiltonian dynamics, and by R.L. Dobrushin [11] for more
general deterministic dynamical systems. In [15], we proposed a general scheme
for a Vlasov-type scaling of stochastic Markovian dynamics. Our approach is
based on a proper scaling of the evolutions of correlation functions proposed
by H. Spohn in [46] for the Hamiltonian dynamics. The present paper is meant
to provide a comprehensive overview of our recent approaches to the birth and
death stochastic dynamics. In particular, the approach proposed in [15] gives
us a rigorous framework for the study of convergence of the scaled hierarchical
equations to a solution of the limiting Vlasov hierarchy, and for the derivation
of a resulting non-linear evolutional equation for the density of the limiting
system. We consider some special birth-and-death models to show how the
general conditions proposed in the paper may be verified in applications.
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In the last section we study the kinetic (Vlasov) equation which corre-
sponds to the birth-death Bolker—Pacala—Dieckman—Law (BDLP) model [9)].
Namely, we consider a non-linear non-local evolution equation with non-local
terms, which are convolutions with probability densities. We demonstrate that
the long-time behavior of the solution depends on the asymptotic of the birth
kernel and the initial condition, where either constant speed of the propagation
or acceleration may be observed. Under additional assumptions, we also prove
existence and uniqueness of traveling waves.

The results introduced in this article do not pretend to be novel. The
present survey work provides a thorough summary of our papers [14-16, 18,
19, 21, 22, 24-26] as well as our understanding of fundamental ideas and results
on the subject.

The structure of the paper is following. Section 2 contains a brief summary
of the mathematical description of complex systems. In Section 3 we discuss
general concept of statistical dynamics for Markov evolutions in the continuum
and introduce necessary mathematical structures. Then, in Section 4, this
concept is applied to an important class of Markov dynamics of continuous
systems, namely, to birth-and-death models. Here general conditions for the
existence of a semigroup evolution in a space of quasi-observables are obtained.
Then we construct evolutions of correlation functions as dual objects. It is
shown how to apply general results to the study of particular models of statis-
tical dynamics coming from mathematical physics and ecology. In Section 5 we
discuss the Vlasov-type scaling for birth-and-death stochastic dynamics. Fi-
nally, in Section 6 we study the kinetic (Vlasov) equation for the birth-death
BDLP model.

2 Mathematical description of complex
systems

We proceed to the mathematical realization of complex systems.

Let B(R?) be the family of all Borel sets in RY, d > 1; By, (R?) denotes the
system of all bounded sets from B(R?).

The configuration space over space R? consists of all locally finite subsets
(configurations) of R%. Namely,

I =T(RY) = {7 c R? ‘ ] < oo, for all A € Bb(Rd)}.

Here | - | means the cardinality of a set, and y5 := v N A. We may identify
each v € T’ with the non-negative Radon measure 3., 0, € M(R?), where 4,
is the Dirac measure with unit mass at x, >, cp 0, is, by definition, the zero
measure, and M (R?) denotes the space of all non-negative Radon measures on
B(R4). This identification allows us to endow I with the topology induced by
the vague topology on M(R9), i.e. the weakest topology on I' with respect to
which all mappings
sy~ Z f(z) eR

ey

are continuous for any f € Cy(R?), the set of all continuous functions on
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R? with compact supports. It is worth noting the vague topology may be
metrizable in such a way that T' becomes a Polish space (see e.g. [33] and
references therein).

Corresponding to the vague topology the Borel o-algebra B(I') appears
the smallest o-algebra for which all mappings

'Sy~ Na(y) = |ya| € Ng :=NU{0} (2.1)

are measurable for any A € By,(R%), see e.g. [3].

Among all measurable functions F : I' — R := R U {co} we mark out
the set Fo(I") consisting of such of them for which |F(v)| < oo at least for
all |y] < oo. The important subset of Fo(I') formed by cylindric functions
on I'. Any such a function is characterized by a set A € By(RY) such that
F(y) = F(ya) for all ¥ € T. The class of cylindric functions we denote by
./—"Cyl(l—‘) C ./_‘.(](F)

Functions on I' are usually called observables . This notion is borrowed
from statistical physics and means that typically in course of empirical inves-
tigation we may estimate, check, see only some quantities derived from the
system as a whole rather then look into the system itself.

We denote the class of all probability measures on (T', B(I)) by M (T).
Given a distribution p € M*(T) one can consider a collection of random vari-
ables Na(-), A € B,(R?) defined in (2.1). They describe random numbers of
elements inside bounded regions. The natural assumption is that these random
variables should have finite moments. Thus, we consider the class M} _(I') of
all measures from M1 (T") such that

/ [yal™ du(y) < oo, A € By(R%),n € N.
r

Example 2.1. Let o be a non-atomic Radon measure on (Rd, B(Rd)). Then
the Poisson measure w, with intensity measure o is defined on B(T') by

To ({’7 € F<NA(7) = |l = TL}) = % exp{—a(A)}, Ae Bb(Rd)’n € No.

In the case of the Lebesgue measure o(dx) = dx one can say about the ho-
mogeneous Poisson distribution (measure) 7 := 74, with constant intensity 1.

The space of (finite) configuration which belong to a bounded domain
A € By, (RY) will be denoted by T'(A). The o-algebra B(I'(A)) may be generated
by family of mappings T'(A) > v + Na(y) € No, A’ € By(R?), A’ C A.
A measure p € M} (T) is called locally absolutely continuous with respect
to the Poisson measure 7 if for any A € Byp(R?) the projection of u onto
T'(A) is absolutely continuous with respect to (w.r.t.) the projection of 7 onto
T'(A). More precisely, if we consider the projection mapping py : I' — T'(A),
pa(Y) := va then p? :=p opK1 is absolutely continuous w.r.t. mp =7 opxl.

By e.g. [32], for any u € M} _(T') which is locally absolutely continuous
w.r.t the Poisson measure, there exists the family of (symmetric) correlation

functions kL") : (RH™ — R, := [0,00) which defined as follows. For any
symmetric function f( : (R%)” — R with finite support the following equality
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holds
r {ajla“-:wn}c"/
1
=1/, F™ (2, ... 7xn)kft")(:rl, coy @) day ..o de, (2.2)
. (]R )n

for n € N, and kfto) = 1.
The meaning of this notion is the following: the correlation function

k,&") (z1,...,2,) describes the non-normalized density of probability to have
points of our systems in the positions 1, ..., Z,.

The symmetric function of n variables from R? can be considered as functi-
ons on n-point subsets from R%. We proceed now to the exact constructions.
The space of n-point configurations in Y € B(R?) is defined by

r™y) = {ncy||n=n}, neN.

We put TO(Y) := {#}. As a set, T (Y) may be identified with the symme-
trization of
yn — {(xl,...,xn) cy” } Tp # T ifk;«él}.

Hence, one can introduce the corresponding Borel o-algebra, which we denote
by B(I'™(Y)). The space of finite configurations in ¥ € B(R?) is defined as

Lo(Y):= | | T™(¥).

neNy

This space is equipped with the topology of the disjoint union. Let B(Fo (Y))
denote the corresponding Borel g-algebra. In the case of Y = R? we will omit
the index Y in the previously defined notations. Namely,

Ty:=Ty(RY), TW.=1M(RY), neN,.

The restriction of the Lebesgue product measure (dz)™ to (F("), B(F(”)))

we denote by m(™. We set m(®) := d7py- The Lebesgue—Poisson measure A on
Iy is defined by

=1
A= Hm<”>. (2.3)
n=0

For any A € By, (R?) the restriction of A to I'g(A) = T'(A) will be also denoted
by A.

Remark 2.1. The space (I', B(I)) is the projective limit of the family of measu-
rable spaces {(I'(A), B(I'(A))) }AeBb(Rd)' The Poisson measure 7 on (I, B(T'))
from Example 2.1 may be defined as the projective limit of the family of
measures {’ﬂ'A}AGBb(Rd), where 78 := e~™M) )\ is a probability measure on
(T(A), B(T'(A))) and m(A) is the Lebesgue measure of A € By (R?) (see e.g. [3]
for details).
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Functions on I'g will be called quasi-observables . Any B(I'g)-measurable

function G on TI'y is, in fact, defined by a sequence of functions {G(”)}n N,

where G is a B(I'™)-measurable function on I'™. We preserve the same
notation for the function G(™ considered as a symmetric function on (R%)™.
Note that G(©) € R.

A set M € B(I'y) is called bounded if there exists A € By, (R?) and N € N

such that
N

Mc || T™(A).

n=0

The set of bounded measurable functions on I'y with bounded support we
denote by Byps(Io), i.e., G € Bypg(To) iff G I\ ar= 0 for some bounded M €
B(Ty). For any G € Bys(T) the functions G(™ have finite supports in (R%)"
and may be substituted into (2.2). But, additionally, the sequence of G
vanishes for big n. Therefore, one can sum up equalities (2.2) over n € Np.
This requires the following definition.

Let G € Bps(T'y), then we define the function KG : T' — R by

(KG)(v) =) G(n)

ney

GO+ Y G, w), yET, (24

n=1{z1,...,xn}Cvy

see e.g. [32, 37, 38]. The summation in (2.4) is taken over all finite subconfi-
gurations 1 € 'y of the (infinite) configuration v € I'; we denote this by the
symbol, n € 7. The mapping K is linear, positivity preserving, and invertible,
with
(KR () =Y _(-1)"™¢IF(), neTo. (2.5)
£Cn

By [32], for any G € Bys(I'y), we have KG € F.1(T"), moreover, there exists
C =C(G) >0, A=A(G) € By(R?), and N = N(G) € N such that
)N

[KG(y)| <C(1+|mnl)", ~vel.

The expression (2.4) can be extended to the class of all nonnegative measurable
G : Ty — Ry, in this case, evidently, KG € Fy(I"). Stress that the left hand
side (Lh.s.) of (2.5) has a meaning for any F' € Fy(I"), moreover, in this case
(KK='F)(y) = F(y) for any v € T.

For G as above we may sum up (2.2) over n and rewrite the result in a
compact form:

/F (KG)(v)dp(y) = [ Gm)ku(n)dA(n). (2.6)

T'o

As was shown in [32], the equality (2.4) may be extended on all functions G
such that the Lh.s. of (2.6) is finite. In this case (2.4) holds for p-a.a. v € T’
and (2.6) holds, too.
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3 Statistical descriptions of Markov evolutions

Spatial Markov processes in R? may be described as stochastic evolutions
of configurations v C R?. In course of such evolutions points of configurations
may disappear (die), move (continuously or with jumps from one position to
another), or new particles may appear in a configuration (that is birth). The
rates of these random events may depend on whole configuration that reflect
an interaction between elements of the system.

The construction of a spatial Markov process in the continuum is a highly
difficult question which is not solved in a full generality at present, see e.g.
the review [44] and more detail references about birth-and-death processes in
Section 3. Meanwhile, for discrete systems the corresponding processes have
been constructed under quite general assumptions, see e.g. [39]. One of the
main difficulties for continuous systems includes the necessity to control number
of elements in a bounded region. Note that the construction of spatial processes
on bounded sets from R? is typically well understood, see e.g. [23].

The existing Markov process I' 3 v — X; € T, t > 0 provides solution to
the backward Kolmogorov equation for bounded continuous functions:

%Ft = LFt,

where L is the Markov generator of the process X;. The question about exis-
tence for a Markov process with a generator L is still open. On the other hand,
the evolution of a state in the course of a stochastic dynamics is an important
question in its own right. A mathematical formulation of this question may
be realized through the forward Kolmogorov equation for probability measures
(states) on the configuration space I'. Namely, we consider the pairing between
functions and measures on I' given by

(Fyp) = / F(v) dpu(r). (3.1)

Then we consider the initial value problem

d
2 (ko) = (LFy ) 2> 0, el g = po, (32)
where F' is an arbitrary function from a proper set, e.g. F € K(Bbs(ro)) C
Feyi(I'). In fact, the solution to (3.2) describes the time evolution of distributi-
ons instead of the evolution of initial points in the Markov process. We rewrite
(3.2) in the heuristic form

d

—puy = L* 3.3

dt H Ht, (3.3)
where L* is the (informally) adjoint operator of L with respect to the pairing

(3.1).

In the physical literature, (3.3) is referred to the Fokker—Planck equa-
tion. The Markovian property of L yields that (3.3) might have a solution in
the class of probability measures. However, the mere existence of the corre-
sponding Markov process will not give us much information about properties
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of the solution to (3.3), in particular, about its moments or correlation functi-
ons. To get it, we suppose now that a solution u; € ML (') to (3.2) exists
and remains locally absolutely continuous with respect to the Poisson measure
7 for all ¢ > 0 provided pg has such a property. Then one can consider the
correlation function k; := k,,, t > 0. If we suppose that

LF € Fo(T)  for all F € Feoy(I), (3.4)

then, one can calculate K~!LF using (2.5), and, by (2.6), we may rewrite
(3.2) as

d

a<<K—1F, ki) = (KT'LE k), t>0, k|,_, = ko, (3.5)

for all F € K (BbS(FO)) C Fep(T'). Here the pairing between functions on I'y
is given by

(G ) = | Gkt a) (3.
Let us recall that then, by (2.3),

— 1
(G, kY = — G (.. 2k (21, . 2y day ... day,

Next, if we substitute F' = KG, G € Bps(T'g) in (3.5), we derive

ChGk) = (TORY, >0, ki, =k, (3.7)

for all G € Byps(I'g). Here the operator
(LG)(n) = (K~ LKG)(n), n€To

is defined point-wise for all G € Byps(T'g) under conditions (3.4). Consequently,
we are interested in a weak solution to the equation

d

Ekt = L*]{Jt, t >0, kt’t:O = k‘o, (38)

where L* is dual operator to L with respect to the duality (3.6), namely,

/F (LG)()k(n) dAn) = [ Gn)(L*k)(n) dA(n). (3.9)

To

The procedure of deriving the operator Lfora given L is fully combinato-
rial meanwhile to obtain the expression for the operator L* we need an analog
of integration by parts formula.

We recall that any function on I'y may be identified with an infinite vector
of symmetric functions of the growing number of variables. In this approach,

the operator L* in (3.8) will be realized as an infinite matrix (E;m)nmeNO,

where E;’;m is a mapping from the space of symmetric functions of n variables
into the space of symmetric functions of m variables. As a result, instead of
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equation (3.2) for infinite-dimensional objects we obtain an infinite system of
equations for functions ki") each of them is a function of a finite number of

variables, namely

d

akgm)(xl”xm> = Z (Zz,mkﬁn))(l‘la7xm)’ t>0, mENo,
nelo (3.10)
kt(m)(xlv LIS 7xm)|t:0 - k'(()m)(ml, . 7Im).

Of course, in general, for a fixed n, any equation from (3.10) itself is not
closed and includes functions kt(m) of other orders m # n, nevertheless, the
system (3.10) is a closed linear system. The chain evolution equations for kt(n)
consists the so-called hierarchy which is an analog of the BBGKY hierarchy for
Hamiltonian systems, see e.g. [12].

In the present paper the restrict our attention to the so-called sub-Poisso-
nian correlation functions. Namely, for a given C' > 0 we consider the following
Banach space

Ke:={k:To =R |k-C~IeL>Td\} (3.11)

with the norm
ke = IC () | oo rg,an) -
It is clear that k£ € K¢ implies,

|k(n)] < I1k]lke ¢l for M-a.a. n € Ty. (3.12)

In the following we study the initial value problem (3.8) using the fol-
lowing scheme. We solve this equation in space K¢. The well-posedness of
the initial value problem in this case is equivalent with an existence of the
strongly continuous semigroup (Cp-semigroup in the sequel) in the space K¢
with a generator L*. However, the space K¢ is isometrically isomorphic to the
space L= (T, Cl'ld)\) whereas, by the H. Lotz theorem [40], [1], in a L> space
any Co-semigroup is uniformly continuous, that is it has a bounded generator.
Typically, for the operator L, any operator Ly, ,,, cf. (3.10), might be bounded
as an operator between two spaces of bounded symmetric functions of n and
m variables whereas the whole operator L* is unbounded in K¢.

To avoid this difficulties we use a trick which goes back to R. Phillips [45].
The main idea is to consider the semigroup in L space not itself but as a dual
semigroup T*(t) to a Cp-semigroup T'(t) with a generator A in the pre-dual
L' space. In this case T*(t) appears strongly continuous semigroup not on the
whole L but on the closure of the domain of A* only.

In our case this leads to the following scheme. We consider the pre-dual
Banach space to K¢, namely, for C' > 0,

Lo = L' (Lo, CMlaN). (3.13)

The norm in £¢ is given by

IGlle: = /F Gm|c ()

:Z%/ |G(”)(m1,...,xn)| dzy ... dz,.
=0 v J®i)n
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Consider the initial value problem, cf. (3.7), (3.8),
d ~
aGt = LGy, t>0, Gy,_,=Goe Lo (3.14)

As long as (3.14) is well-posed in £¢ there exists a Co-semigroup 7(t) in £c.
Then using Philips’ result we see that the restriction of the dual semigroup
T*(t) onto Dom(L*) will be Co-semigroup with generator which is a part of
L* (see Section 4 below for details). This provides a solution to (3.8) which

continuously depends on an initial data from Dom(f*). And after we would
like to find a more useful universal subspace of K¢ which is not depend on the
operator L*. The realization of this scheme for a birth-and-death operator L
is presented in Section 4 below. As a result, we obtain the classical solution
o (3.8) for t > 0 in a class of sub-Poissonian functions which satisfy the
Ruelle-type bound (3.12). Of course, after this we need to verify existence and
uniqueness of measures whose correlation functions are solutions to (3.8). This
usually can be done using proper approximation schemes, see e.g. Section 5.

4 Birth-and-death evolutions in the continuum

4.1 Microscopic description

One of the most important classes of Markov evolution in the continuum is
given by the birth-and-death Markov processes in the space I of all configurati-
ons in R?. These are processes in which an infinite number of individuals exist
at each instant, and the rates at which new individuals appear and some old
ones disappear depend on the current configuration of existing individuals [31].
The corresponding Markov generators have a natural heuristic representation
in terms of birth and death intensities. The birth intensity b(x,v) > 0 cha-
racterizes the appearance of a new point at € R? in the presence of a given
configuration v € T'. The death intensity d(z,~) > 0 characterizes the probabi-
lity of the event that the point x of the configuration v disappears, depending
on the location of the remaining points of the configuration v \ {z} (in the
sequel v \ x). Heuristically, the corresponding Markov generator is described
by the following expression,

(LF)(y) =Y d(@,y\z) [F(y\z) - F(7)]

+ [ e Plun - FO)ds, (@)

for proper functions F': I' — R.

4.2 Expressions for L and L*. Examples of rates b and d

We always suppose that rates d,b: R? x I' — [0; +o0] from (4.1) satisfy
the following assumptions

d(.’L’,?])J)(l‘,T]) >07 nEFO\{(Z)L:BERd\n,
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d(:L’,?])J)(l',T]) < 00, n €Dy, xERd\’]],

/ (d(z,m) + b(z,n)) dA(n) < 00, M € B(Ty) bounded, a.a. = € RY,
M

/A(d(ﬂc,n) +b(z,n)) dz < oo, n €T, A € By(RY).

We start with the expression for L = K~1LK,

Proposition 4.1 ([20, Proposition 5]). For any G € Bns(Lg) the following
formula holds

==Y GO (K d(z, - Ug\ ) (n\€)

£ECn rel

(4.2)
+3 [ Gleun) (K be v\ Odn, meTy.
£Cn

Using this, one can derive the explicit form of L*.

Proposition 4.2 ([20, Corollary 9]). For any k € Bps(Tg) the following for-
mula holds

=% [ keum (K ate un\2) © axe)

xen

+Z/ €U\ ) (Kb, U\ ) (€) AAC)

xen

where L*k is defined by (3.9).

4.3 Semigroup evolutions in the space of quasi-observables

We proceed now to the construction of a semigroup in the space £,
C > 0, see (3.13), which has a generator, given by L, with a proper domain.
To define such domain, let us set

):=> d(z,n\xz) >0, neTly; (4.3)
D :Z{GESC | D(-)GESc}. (4.4)

Note that Bps(T'o) C D and Byps(To) is a dense set in £¢. Therefore, D is also
a dense set in £o. We will show now that (E, D) given by (4.2), (4.4) generates
Co-semigroup on L¢ if only ‘the full energy of death’, given by (4.3), is big
enough.

Theorem 4.3 (18, Theorem 3.2]). Suppose that there exists a; > 1, ag > 0
such that for all € € Ty and a.a. x € R?

3 [ 1K U\ o) M ar () < D), (4.5)

TEE
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Yo [E b ug\ @) () CM A (n) < a2D(€) (4.6)
zel To
and, moreover, 5
ar + %2 <3 (4.7)

Then (L, D) is the generator of a holomorphic semigroup T (t) on £¢.

4.4 Evolutions in the space of correlation functions

In this Subsection we will use the semigroup f(t) acting oh the space
of quasi-observables for a construction of a solution to the evolution equation
(3.8) on the space of correlation functions.

We denote d\¢ := Cl'ld); and the dual space (£¢)' = (Ll(Fo,d)\c))' =
L>(Ty,dA\¢). As was mentioned before the space (£¢)’ is isometrically isomor-
phic to the Banach space K¢ considered in (3.11)—(3.12). The isomorphism is
given by the isometry R¢

(Lc) 3 k+— Rek:=k-Cll e Ke. (4.8)

Recall, one may consider the duality between the Banach spaces £ and
K¢ given by (3.6) with

(G k) < NIGlic - [IKlxe-

Let (E’,Dom(f’)) be an operator in (£¢)" which is dual to the closed
operator (Z, D). We consider also its image on K¢ under the isometry Re.
Namely, let L* = RcL'Ro-1 with the domain Dom(L*) = RcDom(L'). Si-
milarly, one can consider the adjoint semigroup 7" (t) in (£¢)" and its image
T*(t) in Ke.

The space £¢ is not reflexive, hence, T (t) is not Cy-semigroup in whole
Kc. The last semigroup will be weak*-continuous, weak*-differentiable at 0
and L* will be weak*-generator of T7*(t). Therefore, one has an evolution in
the space of correlation functions. In fact, we have a solution to the evolution
equation (3.8), in a weak*-sense. This subsection is devoted to the study of
a classical solution to this equation. The restriction 7 (t) of the semigroup
T*(t) onto its invariant Banach subspace Dom(L*) (here and below all closures
are in the norm of the space K¢) is a strongly continuous semigroup. Moreover,
its generator L° will be a part of Z*, namely,

Dom(L®) = {k; e Dom(L*) | I*k € Dom(f*)} (4.9)

and L®k = L*k for any k € Dom(L®).

One can consider the restriction 70 (t) of the semigroup T (t) onto Kuc.
It will be strongly continuous semigroup with the generator L9 which is a re-
striction of L© onto Kuoc. Namely, cf. 4.9,

Dom(L®%) = {k € Kac ‘ L'k e Wc},
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and. Lok = LOk = L*k for any k € Koc. In the other words, LO% is a part
of L*.
And now we may proceed to the main statement of this Subsection.

Theorem 4.4 ([19, Theorem 3.16]). Let (4.5), (4.6) hold together with the
following assumptions

d(2,€) < AL+ [eh) Ve, (4.10)
i)
<v<=(2-—a). :
1*V<a2 5~ 0 (4.11)
and let « be chosen in the following way
1
——<a<=.
C(i 7(11)

Then for any ko € Koo there exists a unique classical solution to (3.8) in the
space Koo, and this solution is given by ky = TO*(t)ko. Moreover, ko € Koc
implies ky € Koo fort > 0.

Example 4.1. (BDLP model) This example describes a generalization of the
model of plant ecology (see [14] and references therein). Let L be given by
(4.1) with

d(z,y\xw)=m(x)+x (x) Y a (x—y), wev, yeT,
yeY\z
b(w,7) = =t () Y at(z —y), zeR\v, yeT,
yeY
where 0 < m € L®(R9), 0 < »* € L®(RY), 0 < o™ € L}(R?, dz)NL>®(RY, dz),
fRd a*(z)dx = 1. Let us suppose, cf. [14], that there exists § > 0 such that

(44 6)Cx (z) <m(zx), =eRY (4.12)
(4+ 8t (z) <m(x), =eRY (4.13)
4t (x)aT(z) < Cx (z)a™ (). x € RY, (4.14)
Then
A,€) + O () < de. ) + D < (14 1Y),
e, + Ot (@) < S @) Y —9) + T2 < S,

1
Hence, (4.5), (4.6) hold with a; =1+ e ilche %, that fulfills (4.7). Next,
under conditions (4.12), (4.14), we have
d(z,€) < [Imllpee@ay + 127 (e ey la” lzoe @aylél, € € To,
and hence (4.10) holds with v = 1, which makes (4.11) obvious.

Remark 4.5. Tt was shown in [14] that, for the case of constant m, %, the
condition like (4.12) is essential. Namely, if m > 0 is arbitrary small the

operator L will not even be accretive in £¢.
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5 Vlasov-type scalings

For the reader convenience, we start from the idea of the Vlasov-type
scaling. The general scheme for the birth-and-death dynamics as well as for
the conservative ones may be found in [15]. The realizations of this approach
for the Glauber dynamics (Example 1 with s = 0) and for the BDLP dynamics
(Example 2) were considered in [16, 17], correspondingly. The idea of the
Vlasov-type scaling consists in the following.

We would like to construct some scaling L., € > 0, of the generator L,
such that the following scheme holds. Suppose that we have a semigroup U. (t)
with the generator L. in some L., € > 0. Consider the dual semigroup UE* (t).
Let us choose an initial function of the corresponding Cauchy problem with
a singularity in . Namely, 5"7%68)(77) ~1o(n), e = 0, n € T'y for some function
r9, which is independent of €. The scaling L — L. should be chosen in such
a way that first of all the corresponding semigroup Ug (t) preserves the order
of the singularity:

(U (k) () ~ r(n), € =0, €Ty,

and, secondly, the dynamics ro — r; preserves the Lebesgue—Poisson exponents.
There exists explicit (in general, nonlinear) differential equation for p;:

< () = vlp) (@) (5.1)

which will be called the Vlasov-type equation.
Now we explain an informal way to realize such a scheme. Let us consider
for any € > 0 the following mapping (cf. (4.8)) defined for functions on I'y

(Rer)(n) := ().

This mapping is “self-dual” with respect to the duality (3.6), moreover, RZ! =
R.-1. Having R.k() ~ 1o, £ — 0, we need 1y ~ R.U* (1) ~ R.UZ (t)Ro-1r,
¢ — 0. Therefore, we have to show that for any ¢ > 0 the operator family
R.U*(t)R.-1, € > 0 has limiting (in a proper sense) operator U(t) and

U(t)ex(po) = ex(pr)- (5:2)

But, heuristically, U*(t) = exp {tL*} and R.U*(t)R.-1 = exp {tR.L*R.-1}.
Let us consider the “renormalized” operator

LY ren = ReL:R.-1. (5.3)
In fact, we need that there exists an operator f/*v such that exp {tREﬁ: R} —
exp {tLi} =: U(t) satisfying (5.2). Therefore, an heuristic way to produce
scaling L — L. is to demand that

. d 5
5h~I>I(1) (ae,\(/)tan) - Le,renek(ptvn)) = Oa ne 1_\O

*

Z ren Will be natural can-

provided p; satisfies (5.1). The point-wise limit of L
didate for f/’{/
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Note that (5.3) implies informally that I:arcn = R.-1L.R.. We propose
below the scheme to give rigorous meaning to the idea introduced above. We
consider, for a proper scaling L., the “renormalized” operator I:E, ren and prove
that it is a generator of a strongly continuous contraction semigroup Us,ren(t)
in Lo. Next, we show that the formal limit ﬁv of f)aren is a generator of
a strongly continuous contraction semigroup Uv(t) in L. Finally, we prove
that Ug,ren(t) — Uv(t) strongly in £o. This implies weak*-convergence of
the dual semigroups UE* ren(t) to Ui(t). We explain also in which sense U (t)
satisfies the properties above.

Let us consider for any e € (0; 1] the following scaling of (4.1)

= de(z,y\ ) [F(y\z) - F(7)]

rey

o7t [ ble) (Pl Uz) = FO)] da,

and define the renormalized operator [A/E)ren = R..1K'L.KR.. Using the
same arguments as in the proof of Proposition 4.1, we get

(LewenG)(n) = = G M (K tde(w,- UE\ ) (n\ &)

£Cn el
+Z/ G(eUw)e M (K Mo, U E)) (n\ €) dx
£Cn
For € € (0;1], D.(n) := Zde(m,n\x

xen

Suppose that there exists a; > 1, ag > 0, such that for all £ € T'y, for a.a.
x € R?, and for any ¢ € (0;1]

Yo | K e (@ ug\ )| (e dN (n) < aiD- (€),  (54)

zel Lo
Z/ Kb (2, UE\ 2)| () eI dA () < @D (6), (5.5)
el

a1+%<g. (5.6)

For all n,£ € Ty and a.a. 2 € R? the following limits exist and coincide:

lim e~ 1" (Kgd. (z,-U€)) (n) = lim e (Kt (x,-)) (n) = DY (n); (5.7)

e—0

lim &= (Kq b (2, U €)) () = lim e " (K 'be (2,)) () =2 BY (n). (5.8)
We would like to emphasize, that above limits should not depend on £. The
collection of examples for such d., b, can be found in [15].

Now we are able to state result about convergence in L¢.
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Theorem 5.1 ([18, Theorem 4.4]). Let conditions (5.4), (5.5), and (5.6) are
satisfied. Suppose that convergences (5.7), (5.8) take place for all n € Ty as
well as in the sense of Lo. Assume also that there exists o > 0 such that either

d-(z,€) <oDY(0)  or  de(z,€) >oDY (D)

is satisfied for all € € Ty and for a.a. x € RY. Then U.(t) = Uy (t) in Lo
uniformly on finite time intervals.

Example 5.1 (BDLP model, revisited). Let

de@,y\2)=m+ e Y a(a—y),
yeY\z

be(w.7) = et 3 at(z —y).
Yyey

Comparing with the previous notations we have changed »* onto ec*. Clearly,
conditions (4.12), (4.14) implies the same inequalities for e*. Note also that
d. is decreasing in € — 0. Therefore, to apply all results of this section to
BDLP-model we should prove the convergence (5.7), (5.8) in Lo. Note, that

e MK e (2, UE) (n) = de(2, )0 + Tray () D a™ (v — y)
YyeN

=m0 + pay ()Y a™(x —y) =: DY (n)
Yyen

and, analogously,

e M EG b: (2,- U &) () = be(, )0 + Tpy () Y at (z —y)
yen

— Ipa(n) ZCﬁ(x —y) = B, ().

The convergence in L¢ is obvious now. The kinetic (Vlasov) equation has the
following form

) =t (@ e p)(w) — @) e p) (@) —mprfa). (59)

We study the obtained equation in the following section.

Remark 5.2. By duality (3.6), Theorem 5.1 yields weak*-convergence of the
semigroups UP%(t) to Ug}) *(t) in Koc. To prove such convergence in the strong
sense we need additional analysis of their generators. The problem concerns
the fact that we have explicit expression for the generator ES)D‘ = ﬁ’{, only
on the core {k € Kac | ]AL*{,k € m} However, we are able to show such
convergence for the Glauber dynamics described in Example 1 for s = 0 using
modified technique (see [16]).
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6 Kinetic equation of a spatial ecology model

6.1 Introduction

In this section we study the mesoscopic equation of the BDLP model (5.9)
from different perspectives. Namely we will deal with the following nonlinear
nonlocal evolution equation, for z € R?,

%(m,t) = x(at xu)(z,t) — mu(z,t) — 2 u(x,t)(a” *u)(x,t), t>0,
(6.1)
which we will study in a class of bounded in x nonnegative functions.

The solution u = u(x,t) to (6.1) describes approximately a density (at the
moment of time ¢ and at the position z of the space R?) for a particle system
evolving in the continuum. In course of the evolution, particles might reproduce
themselves, die, and compete (say, for resources). Namely, a particle located
at a point y € R? may produce a ‘child’ at a point € R? with the intensity
»% and according to the dispersion kernel at(z — y). Next, any particle may
die with the constant intensity m. And additionally, a particle located at =
may die according to the competition with the rest of particles; the intensity
of the death because of a competitive particle located at y is equal to »~ and
the distribution of the competition is described by a™ (z — y).

This model was originally proposed in mathematical ecology, see [9]. Ri-
gorous mathematical constructions were done in [14, 23]. In [14], the mathe-
matical approach was realized using the theory of Markov statistical dynamics
on the so-called configuration spaces expressed in terms of evolution of time-
dependent correlation functions of the system, see e.g. [20, 32, 34].

Here m > 0, % > 0 are constants, and functions 0 < o™ € L'(R?) are
probability densities:

/Rd a*(y)dy = /Rd a”(y)dy =1.

Here and below, for a function u = u(y,t), which is (essentially) bounded in
y € R, and a function (a kernel) a € L*(R?), we denote

(axu)(z,t) = / alz — y)u(y,t) dy.

Rd

We assume that v is a bounded function on R¢. For technical reasons, we
will consider two Banach spaces of bounded real-valued functions on R%: the
space Cyp(R?) of bounded uniformly continuous functions on R? with sup-norm
and the space L>™(R?) of essentially bounded (with respect to the Lebesgue
measure) functions on R? with esssup-norm. Let also C,(RY) and Cp(R9)
denote the spaces of continuous functions on R? which are bounded and have
compact supports, correspondingly.

Let E be either Cy;(R?) or L>®°(R%). Consider the equation (6.1) in E;
in particular, u must be continuously differentiable in ¢, for ¢ > 0, in the sense
of the norm in E. Moreover, we consider u as an element from the space
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Cy(I — E) of continuous bounded functions on I (including 0) with values in
FE and with the following norm

[ullc, 15y = sup u(-, t)]|e-
tel

Such a solution is said to be a classical solution to (6.1); in particular, u will
continuously (in the sense of the norm in E) depend on the initial condition
Uugp-

We will also use the space Cy(I — E) with I = [T1,T3], T1 > 0. For
simplicity of notations, we denote

Xror,=Cy([I1,To] = E), To>T >0,

and the corresponding norm will be denoted by || - |7, 7,. We set also Xp :=
Xor, ||l == llo,r, and

Koo = Cy(Ry — E)

with the corresponding norm ||-||». The upper index ‘4’ will denote the cone
of nonnegative functions in the corresponding space, namely,

Xﬁ+::{u€)€ﬁ|u20},

where f§ is one of the subscripts above.
We will also omit the subscript for the norm || - ||g in E, if it is clear
whether we are working with sup- or esssup-norm.

6.2 Basic properties
The following theorem yields existence and uniqueness of a solution

Theorem 6.1. Let ug € E and ug(x) > 0, x € R Then, for any T > 0,
there exists a unique nonnegative solution u to the equation (6.1) in E, such
that u € Xp.

Proof. The proof is based on the fixed point argument applied to the map
u = $,v, where, for a fixed 0 < v € Xp, the function u solves the following
equation

du - - +( 0t
a(m,t) = —mu(z,t) — » u(z, t)(a” xv)(x,t) + > (a™ *xv)(z,t), te(r,T],

u(z, 7) = ur(x).

One can show that, for 7 = 0, ®, will be a contraction mapping on a time
interval [0,7p]. Hence a fixed point v = ®u exists on [0,Tp]. There exists
Ty > Tp such that, for 7 = Ty, ®, is a contraction mapping on [Ty, T1] and
the fixed point u may be extended to [0,T}]. Iterating this scheme, we obtain
a sequence {7}, }nen, such that T,, — oo and u = ®u on each [0,7,]. Hence
u = ®u on [0,00). It is left to note that u is a fixed point of ® if and only if it
satisfies (6.1).

For the details see [21, Theorem 2.2]. O
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Below, |- | = | - |ga denotes the Euclidean norm in R?, B,.(z) is a closed
ball in R? with the center at z € R% and the radius r > 0; and b, is a volume
of this ball.

The following theorem is an extension of Theorem 6.1 for £ = C,;(R?),
in which case the global boundedness of the solutions holds in both space and
time under additional weak assumptions.

Theorem 6.2. Suppose that there exists ro > 0 such that

a:= inf a”(z) >0,
lz|<ro

and, for some g, A > 0, one have a™*(z) , for all z € R%. Then,

<t
= 14 |xfdte
the solution u > 0 to (6.1), with 0 < ug € Cyup(R?), belongs to Coup(R? x R).

Proof. The idea of the proof goes back to [30, Theorem 1.3]. We consider

v(x,t) == (g, ) *u)(z,t) = /B ( )u(y,t) dy.

It is possible to prove by contradiction that under conditions of the theorem
v is globally bounded, which implies that u is bounded on R% x R,. For the
details see [21, Theorem 2.8]. O

The main difficulty in studying non-local monostable evolution equations
is the lack of techniques for the class of equations. In particular, variational
methods may be hardly applied here because of the type of the non-linear
(’reaction’) term, which is not a potential operator. Nevertheless, under re-
strictions on the kernels a*, a~, a version of the comparison principle may be
proven. This result will be needed in the rest of the article. Let T' > 0 be fixed.
Define the sets X} of functions from Xr, which are continuously differentiable
on (0,7] in the sense of the norm in E. Here and below we consider the left
derivative at t = T only. For any u from X; one can define the following
function

_ du ++

fu:—a—% a” xu+mu+ s ula” *u), te(0,T], z € R (6.2)

Theorem 6.3. Let there exist ¢ > 0, such that
stat(z) > ex a0 (z), a.a. xeRY

Let T € (0,00) be fized and functions uy,us € Xi be such that, for any (z,t) €
R? % (0,77,

(Fur)(z,t) < (Fuz)(z,1), (6.3)
up(z,t) >0, 0 <wug(zx,t) <cg, up(z,0) < ug(z,0).

Then uy(x,t) < ug(z,t), for all (z,t) € R x [0,T]. In particular, u; < c.
Proof. We consider

v(z,t) = X (ug(z,t) — i (2,t), xR, te(0,T]
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By the fixed point method applied to the integral equation that is satisfied by
v we can show that v > 0, provided K > 0 is sufficiently large. Hence ug > uy.
Also see [21, Theorem 3.1]. O

For E = C,,(R%) one can prove a refined version of Theorem 6.3 for non-
differentiable in time functions. For any T € (0, o], define the set Dy of all
functions u : R? x R, — R, such that, for all ¢ € [0,7), u(-,t) € Cup(R?),
and, for all € RY, the function f(x,t) is absolutely continuous in ¢ on [0, T').
Then, for any u € Dz, one can define the function (6.2), for all z € R? and a.a.
tel0,T).

Proposition 6.4 ([21, Proposition 3.3]). The statement of Theorem 6.3 re-
mains true, if we assume that uy,us € Dy and, for any x € R?, the inequality
(6.3) holds for a.a. t € (0,T) only.

We introduce a notation for the non-zero constant solution
.= — e R. (6.4)

It is easy to show using Duhamel’s principle, that if " < m, then the solutions
to (6.1) converges to 0 exponentially fast and uniformly in space, as time tends
to infinity. The case »™ = m was partially considered by Terra and Wolanski
(see [48, 49]) and we omit it in the present article. Hence we make the following
assumption in the rest of the article,

x> m. (A1)

It yields in particular that the constant solution 6 is greater than zero. We
will study solutions with initial conditions, that are non-negative and bounded
by 6.

Definition 6.5. For 6 > 0, given by (6.4), consider the following sets
Up:={f € Cp(R") | 0 < f(x) <0, v € RY},
Lo :={f € LR |0 < f(z) <9, for a.a. z € R},
Ep:={fcE|0< f(x) <0, zcR}.

Hence Fjy is either Uy or Ly.

By virtue of Theorem 6.3, we assume,
wtat(z) > (" —m)a~(z), aa.zecRL (A2)
Let us mention an important consequence of Theorem 6.3.

Proposition 6.6 ( [21, Proposition 3.4]). Suppose that (Al) and (A2) hold.
Let 0 < ug € Ey be an initial condition to (6.1) and w € Xr be the corresponding
solutions on any [0,T], T > 0. Then u € X, with ||ulje < 6.

Let vg € Ey be another initial condition to (6.1) such that ug(z) < vo(z),
z € RY; and v € Xy be the corresponding solution. Then

u(z,t) <wv(x,t), xR t>0.
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Let us show that if ug # 0, then the solutions to (6.1) are strictly positive;
this is quite common feature of linear parabolic equations, however, in general,
it may fail for nonlinear ones. It is required that

there exists p,d > 0 such that a™(z) > p, for a.a. x € Bs(0). (A3)

Proposition 6.7 ( [21, Proposition 3.8]). Let (A1), (A2), (A3) hold. Let
ug € Uy, ug £ 0, ug Z 0, be the initial condition to (6.1), and u € Xy be the
corresponding solution. Then

u(z,t) > inf u(y,s) >0, zeRYLt>0.
yeRrR?
s>0
As a matter of fact, under (A4), a much stronger statement than unat-
tainability of € does hold. To show this we assume that

there exists p,§ > 0, such that

Jo(z) = s a™ (z) — (57 —m)a~ (z) > p, for a.a. z € Bs(0). (A4)

Theorem 6.8 ( [21, Theorem 3.9]). Let (Al), (A2), (A4) hold. Let uj,us €
X be two solutions to (6.1), such that ui(z,0) < ua(x,0), € RY, are from
Ug. Then either uy(x,t) = ua(z,t), z € R, ¢t > 0 or ui(z,t) < uz(z,t),
z € R, t>0.

By choosing us = 6 in Theorem 6.8, we immediately get the following

Corollary 6.9 ( [21, Corollary 3.10]). Let (A1), (A2), (A4) hold. Let ug € Uy,
ug Z 0, be the initial condition to (6.1), and u € X be the corresponding
solution. Then u(z,t) < 6, z € RY, t > 0.

6.3 Traveling waves

For simplicity, we consider one-dimensional space (d = 1) in the following.
For many-dimensional analogues of the statements, see [21, 22, 24-26].

Traveling waves were studied intensively for the original Fisher—KPP
equation, see e.g. [4, 13, 36]; for locally nonlinear equation with nonlocal dif-
fusion, see e.g. [10, 47, 51]; and for nonlocal nonlinear equation with local
diffusion, see e.g. [2, 6, 30, 43].

Through this section we will mainly work in L*°-setting. Recall that we
will always assume that (A1) and (A2) hold, and 6 > 0 is given by (6.4).

Let us give a brief overview for the results of this Section. The existence
and properties of the traveling wave solutions will be considered under the so-
called Mollison condition (A5), cf. e.g. [41, 42]. Namely, in Theorem 6.12 we
will prove that, for any ¢ € S9!, there exists c.(¢) € R, such that, for any
¢ > ¢ (€), there exists a traveling wave with the speed c in the direction &, and,
for any ¢ < ¢, (€), such a traveling wave does not exist. Moreover, we will find
an expression for ¢,(€), see (6.7). We will prove that the profile of a traveling
wave with a non-zero speed is smooth, whereas the zero-speed traveling wave
(provided it exists, i.e. if ¢.(€) < 0) has a continuous profile (Proposition 6.13,
Corollary 6.14). Next, we will demonstrate the uniqueness (up to shifts) of a
traveling wave wave profile with a given speed ¢ > ¢,(§) (Theorem 6.18).
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Definition 6.10. Let My (R) denote the set of all decreasing and right-continuous
functions f : R — [0, 4].

Definition 6.11. Let XL := X,,NC*((0,00) — L®(R%)). A function u € XL
is said to be a traveling wave solution to the equation (6.1) with a speed ¢ € R
and in a direction ¢ € S9! if and only if (iff, in the sequel) there exists a
function ¢ € My(R), such that for all t > 0, a.a. z € R%,

u(z,t) =Y(x-&—ct), P(—o00)=86, P(+o0)=0. (6.5)

Here and below the function v is said to be the profile for the traveling wave,
whereas c is its speed.

For a given & € S?1 consider the following assumption on a*:

There exists g = p(§) > 0 such that ag(u) := /cﬁ'(az)e’”f""c dz < oco. (AD)

Rd

Theorem 6.12. Let (A1) and (A2) hold and & € S%~1 be fived. Suppose also
that (A5) holds. Then there ezists c.(§) € R such that

1. for any ¢ > ¢.(€), there exists a traveling wave solution (in direction &),
in the sense of Definition 6.11, with a profile v € Mg(R) and the speed c,

2. for any ¢ < c.(§), such a traveling wave does not exist.

Proof. Since the semi-flow generated by (6.1) is commutative with the trans-
lation in R?, there is no loss of generality in considering the one-dimensional
space (d = 1). Then one can show there exists p > 0 such that

o(s) :=0min{e "1}, seR,

is a super-solution to (6.1). Now one can apply [51, Theorem 5]. Also see [21,
Theorem 4.9]. O

Next statements describe the properties of a traveling wave solution.

Proposition 6.13 ([21, Proposition 4.11]). Let 1) € My(R) and c € R be such
that there exists a solution u € XL to the equation (6.1) such that (6.5) holds,
for some £ € STL. Theny € CL(R — [0,6]), forc # 0, andy € C(R — [0,6]),
otherwise.

Corollary 6.14 ([21, Corollary 4.12, Proposition 4.13]). In conditions and
notations of Proposition 6.13, ¢ is a strictly decaying function, for any speed
¢, and for any speed c # 0, the profile ¢ € Cy°(R).

We assume that the first moment of at in direction ¢ € S4~! exists,
namely,

/ |z - €la™ (z) do < oo. (A6)
Rd
The following assumption is a weaker form of (A3).

There exist r =7(&) >0, p=p(§) >0, d = J(§) > 0, such that

at(z) > p, for a.a. x € Bs(r€). (A7)
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We set,

" / ai(T1771+...+Td_17]d_1+Sf)d7’1...d7’d_1, dz?,
a*(s) == Jra-1
a*t(sf), d=1.

There exists a critical situation: when the abscissa of the traveling wave
coincides with the abscissa of the kernel a™. In this case, properties of the
traveling waves may be different from the ‘generic’ case. To distinguish this
cases and simplify the further statements, we introduce the following two classes
of functions.

Definition 6.15. Let m > 0, »* > 0, 0 < o= € L'(R?) be fixed, and
(A1) holds. For an arbitrary £ € S?1, we denote by Vg the the class of all
kernels 0 < a* € L'(R9) such that (A2), (A5)-(A7) and one of the following
assumptions does hold:

1. Ao :=sup{A € R: ag(\) < oo} = o0;
2. A < oo and ag(Ag) = oo;

3. Ao < 00, ag(Ag) < 0o and te(Ag) € [—00,m), where t¢(\) is given by

te(N) == %+/(1 — Xs)at(s)er ds € [—oo, »T), A€ 0,N).
R
Correspondingly, we denote by W; the class of all kernels such that Ay < oo,
ag(No) < 00, and te(Ao) € [m, »T) instead of (1) — (3).
For a® € Ve UW, denote the interval I C (0, 00) by
(Oa OO), it Ag = 0,
IE = (0,)\0), if Ag < 00 and (2@+)()\0) = 00
(0,X0], if Ao < oo and (La™)(Xo) < oco.

Consider the following complex-valued function

Ge(z) == p; m’ Rez >0, (6.6)

Proposition 6.16. Let £ € S?71 be fived and a™ € Ve UW;. Then there exists
a unique A = A\ (§) € I such that

. _ . _ +
)1\1;% Ge(N) = )1\%1]12 Ge(N) = Ge(Ay) > 2 me.

Moreover, G¢ is strictly decreasing on (0, \.] and G¢ is strictly increasing on
I\ (0, \y] (the latter interval may be empty).

The following theorem provides expressions of for the minimal speed of
traveling waves.
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Theorem 6.17. Let £ € S?71 be fized and a™ € Ve UWe. Let c.(€) be the
minimal traveling wave speed according to Theorem 6.12, and let, for any ¢ >
c«(§), the function v = 1. € My(R) be a traveling wave profile corresponding
to the speed c. Let A, € I¢ be the same as in Proposition 6.16.

1. The following relations hold

c«(§) = min ©rag(\) —m _ xag(A) —m

+
i h\ = . > i me. (6.7)

2. For a™ € Vg, there exists another representation for the minimal speed,
ci(&) = 5" / z-Eat(2)eMTC do = T / sat(s)eM* ds > xTme.
R R

Proof. First, we apply the Laplace transform to (6.1) with the traveling wave
solution u(z,t) = ¢¥(x - £ — ct). Then, analysis of the minimal speed ¢, (&) will
be reduced to the analysis of the function G¢ defined by (6.6). In particular,
(6.7) follows from Proposition 6.16. For the details see [21, Theorem 4.23]. [

Now we will formulate the uniqueness (up to shifts) of a profile ¥ for a
traveling wave with the given speed ¢ > ¢, (£), ¢ # 0.

Theorem 6.18. Let £ € S9! be fized and at € Ve UWe. Suppose, additio-
nally, that (A4) holds. Let c.(§) be the minimal traveling wave speed according
to Theorem 6.12. For the case at € We with m = t¢(\g), we will assume,
additionally, that [, s*a*(s)e** ds < oco. Then, for any ¢ > c., such that
¢ # 0, there exists a unique, up to a shift, traveling wave profile ¢ for (6.1).

Proof. We will follow the sliding technique from [10]. Let 1,12 € CY(R) N M
are traveling wave profiles with a speed ¢ > ¢, ¢ # 0. On can prove that, for
any 7 > 0, there exists T = T'(7) > 0, such that

P1(s —7) > ha(s), s>T.
Then there exists v > 0, such that,
P1(s—v) > Pa(s), seR.
Similarly, there exists 7 > 0, such that,
Ya(s — ) > Y1(s), seR.
We can shift ¢ and 9 such that v = 7 = 0. As a result ¢; = 9. See [21,
Theorem 4.33] for the detailed proof. O

6.4 Propagation with a constant speed

We will study here the behavior of u(tx,t), where u solves (6.1), for big
t > 0. The results of Section 6.3 together with the comparison principle imply
that if an initial condition ug(z) to (6.1) has a minorant/majorant which has
a form (x - £), & € S971 where ¢ € My(R) is a traveling wave profile in



28 O. Kutovyi, P. Tkachov

the direction £ with a speed ¢ > ¢, (), then for the corresponding solution u
to (6.1), the function u(tz,t) will have the minorant/majorant ¢ (t(x - £ — ¢)),
correspondingly. In particular, if the initial condition is “below” of any trave-
ling wave in a given direction, then one can estimate the corresponding value
of u(tz,t) (Theorem 6.19). Considering such a behavior in different directions,
one can obtain a (bounded) set, out of which the solution exponentially decays
to 0 (Theorem 6.20). Inside of this set the solution will uniformly converge to
6 (Theorem 6.21).

Here and below, for any measurable A C R, we define tA4 := {tx | = €
A} CR.

Exe(RY) = {f € L(R)|[fllxe = sup |f(@)]eX*€ < oo},

We are going to explain now how a solution u(x,t) to (6.1) behaves outside of
the sets

Tie={ze Re|z-€< te (€)}, €€ Sa-1,

Theorem 6.19. Let £ € S! and a™ € Ve UWk; i.e. all conditions of De-
finition 6.15 hold. Let A\, = M. (§) € I¢ be the same as in Proposition 6.16.
Suppose that ug € Ex, ¢(RY) N Ep and let u € Xy be the corresponding
solution to (6.1). Let O C R be an open set, such that Y1 C O¢ and
§:=dist (1,6, R4\ O¢) > 0. Then the following estimate holds

sup u(z,t) < [luo|lx, ce M, t>0.

$¢t05

Proof. is based on the proof of Theorem 6.1. We consider the map ®(v) in the
weighted L>-space E) ¢(R?). We can show there exists A, such that

0 <wu(x,t) <lluolx, e exp{p*t — A - 5}, a.a. r € RY,

where p, = st [L,at (x)er"C dx —m.
Also see [21, Theorem 5.4]. O

We are going to consider now the global long-time behavior along both
directions ¢ € S%~! simultaneously. Define,

Yr = ﬂ TT{ = m TTLE = TTl, T >0.
fesd—1 gcsd-1

We are ready now to state a result about the long-time behavior at infinity
in space.

at € L®(RY). (A8)
There exists p1q > 0, such that / at(z)erl*! dz < co. (A9)
Rd

Clearly, (A9) implies
/ |z|a™ (7) dz < . (6.8)
Rd
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Theorem 6.20. Let the conditions (Al), (A2), (A3), (A8), (A9) hold. Let
ug € Fy be such that

luoll| == max fjuof

oty A ()6 < 00,

and let u € X be the corresponding solution to (6.1). Then, for any open set
O D Yy, there exists v =v(0) > 0, such that

sup u(x,t) < |[|uollle”™", t>0.
o

Tt

Proof. The proof follows from Theorem 6.19. See [21, Theorem 5.9] for details.
O

Our second main result about the long-time behavior states that the so-
lution u € X uniformly converges to 6 inside the set t1; = T;.
For a closed set A C R?, we denote by int(A) the interior of A.

Theorem 6.21. Let the conditions (Al), (A2), (A4), (A8), (A9) hold. Let
uo € Up, ug Z 0, and u € X be the corresponding solution to (6.1). Then, for
any compact set C' C int(Yq),

li i t) =86. .
Jim, g (et 69
Proof. The result of the theorem is a special case of the general result for

dynamical systems on the space of bounded continuous functions by H. Wein-
berger [50]. See [21, Theorem 5.10] for the detailed proof. O

All result above about traveling waves and long-time behavior of the so-
lutions were obtained under exponential integrability assumptions, cf. (A5) or
(A9). In [27], it was proved, in the case of the local competition (e.g. a= = dp),
on R with local nonlinear term, that the case with a* which does not satisfy
such conditions leads to ‘accelerating’ solutions, i.e. in this case the equality
like (6.9) holds for arbitrary big compact C' C R. The detailed analysis of the
propagation for the slow decaying a™ is done in the following section.

We will formulate an analog of the first statement in [27, Theorem 1].

Theorem 6.22 ( [21, Theorem 5.21]). Let the conditions (Al), (A2), (A4d),
(A8), and (6.8) hold. Suppose also (cf. (A9)), that for any XA > 0 and for any
€ € 81 ag()\) = co. Let ug € Ey be such that there exist xo € R, n > 0,
r > 0, with ug > n, for a.a. x € B.(xg). Let u € Xy be the corresponding
solution to (6.1). Then, for any compact set K C RY,

lim inf u(x,t) = 0.
t—o0 wetK

6.5 Accelerating propagation

The main result of this subsection is Theorem 6.25, where we demonstrate
the accelerated propagation of solutions to (6.1) in the case when either of the
dispersion kernel or the initial condition has regularly heavy tails at oo, per-
haps different. We show that, in such case, the propagation is fully determined
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by either the kernel or the initial condition. Our approach in this subsection is
based, in particular, on the extension of the theory of sub-exponential distri-
butions, which we introduced early in [25].

To formulate our main result, we start with the following definition.

Definition 6.23. A function b : R — Ry is said to be

— (right-side) long-tailed, if there exists p = pp > 0, such that b(s) > 0 for all
s > p; and, for any 7 > 0,

Cha))

= 1'
S—00 b(s) ’

— (right-side) tail-decreasing, if there exists p = pp > 0, such that b = b(s) is
strictly decreasing on [p, 00) to 0. In particular, b(s) > 0, s > p;

— (right-side) tail-log-convez, if there exists p = p, > 0, such that b(s) > 0,
s > p, and the function logb is convex (and hence continuous) on (p, 00).

Definition 6.24. Let gregd be the set of all bounded functions b : R — R
such that

1. b is tail-decreasing and tail-log-convex with the same p = p, > 1, such
that b(p) <1 (without loss of generality); and

p oo
/ b(s)ds + / b(s)s? 1 ds < oo
oo o

2. there exist 6 = &, € (0,1) and an increasing function h = hy : (0,00) —
(0,00), with h(s) < ; and lim h(s) = oo, such that
§— 00

lim b(s £ h(s))
S—»00 b(s)

: 1+6 _
slggo b(h(s))s' ™ =0.

=1,

3. if d > 1, then we assume additionally that

— either, for some p, M > 0,

b(S) = s € R-ﬁ-)

(14 s)d+n’
— or, for all v > 1,

lim b(s)s” = 0.
§—00

Any function which is asymptotically proportional at oo to either of

(logs)ys_(d+5), s”eXp(—D(logS)q), SVeXp(—Sa)> sl’exp<—®>7

belongs to the class greg,d, provided that D,§ >0, ¢,v > 1, a € (0,1), v € R.
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We will choose an appropriate function ¢ : R? — (0, 00) and set
A(t,c):={z € R¢ | c(x) > eiﬁt},

where 8 := % —m > 0. Two model examples for us will be
o) = al) and o) = [ wllyhay.  wer
A(z)

where A(z) == {y € R? 1 y; > 2;, 1 < j < d}.
We are aimed to show that, for a small enough € > 0,

lim essinf w(z,t) =0, (6.10a)
t=00 e AD (t,¢)
lim esssup wu(z,t) = 0. (6.10b)
F7%0 2@ At (t,0)

We formulate now our main result.

Theorem 6.25. Let b,q: Ry — Ry be bounded functions such that, for some
Ma Ty 6> 07

M
(14 s)d+n
and q(s) > 0 for a.a. s € [0,p]. Let (Al)—(A4), (6.8) hold. Suppose that
at(z) = b(|z]), x € RY. Let either of the following conditions holds

b(s) +q(s) < for a.a. s >,

q(s)
Sselig Bs) < 00, (6.11)
51 bs) 00
s ooy <o (6.12)

1. Let ¢: R —[0,6] and
uo(w) = q(lz)), = €R™
Then

(a) ifbe greg,d and (6.11) holds, then (6.10) holds with ¢ = a™;
(b) if q € g'reg,d and (6.12) holds, then (6.10) holds with ¢ = ug.

2. Let/ q(s)s?1ds € (0,0] and
0

w(@)= [ allyhdy. =R
A(z)
Then
(a) ifbe gregd and (6.11) holds, then (6.10) holds with

c(z) :—/ a*(y)dy, =eRY
Ax)

(b) ifq € greg,d and (6.12) holds, then (6.10) holds with ¢ = ug.
Proof. See [22, Theorem 1.5]. O

Note that in [22] the case when (6.8) does not hold was also covered.
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VIEW OF MATHEMATICIANS ON BIOLOGICAL DATA:
MODELING AXON GROWTH USING CTRW

Xavier Descombes, Elena Zhizhina, Sergey Komech?

In the theory of Brownian motion the first concern has
always been the calculation of the mean square displace-
ment of the particle, because this could be immediately
observed.

George Uhlenbeck and Leonard Orntstein (1930)

1 Description and analysis of the model

The main goal of this note is to propose a mathematical model that descri-
bes an ensemble of axon growth cones and shows the difference in the behavior
of normal and mutant axons. We use here experimental microscopic data provi-
ded by the Morphem team (INRIA). An essential part of our analysis is to find
the crucial characteristics of axon paths which indicates whether the family of
axons is normal or mutant.

We introduce a probabilistic model for axon growing such that each family
of axons is described as an ensemble of trajectories of a continuous time random
walk (CTRW). We describe different regimes in the model and conclude how
the behavior of axons depends on the parameters of the model. Biological
observations of the axonal growth process show that axons are guided towards
their targets by chemical signals from the cellular environment. To represent
this control mechanism in mathematical terms we propose the CTRW model,
where a random waiting time reflects a reaction time of the growth cones on
the neighboring chemical environment. We observed that the distributions of
the waiting time in the model for the normal axons and for the mutant ones
differ a lot.

Continuous-time random walks (CTRW) are a natural generalization of
a usual random walk. Mathematical analysis can be dated back to the pi-
oneering work of Montroll and Weiss in the sixties [1]. At present they are
extensively used in applications to physics, chemistry, and other sciences, see

e.g. [2], [3]-

1Inria Sophia Antipolis, France. xavier.descombes@inria.fr
2Institute for Information Transmission Problems, Russian Academy of Sciences, Russia.
ejj@iitp.ru; komech@iitp.ru
The work is made at IITP RAS and supported by the Russian Scientific Foundation
grant 14-50-00150.
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We are working with three families of (static) trajectories associated with
the axon growth cones. One of the family is for normal axons, the other two
are for two different axon mutations. We don’t have dynamical data, and
each trajectory presents positions of an axon tip during the observation time.
The observation time is the same for all axons, but we don’t have information
about the intermediate stopping places for development of each axon. On
figure 1 we present three sets of trajectories of axon growth cones. In fact,
axons represented on real data images have different starting positions, but we
shifted all of them to have the same starting point.

Now our main question is how to determine whether the family of axons
on Fig. 1 is normal or mutant? We give the answer on this question below.
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Fig. 1.1: Axonal trajectories
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Fig. 1.2: Length distributions

The first observation is about length of axons. On fig. 2 we present the
values of the lengths for the normal and mutant axons. One can see that the
average length for the mutant axons is less than for the normal ones.

The second observation concerns the value of the average deviation of
trajectories from the origin. We propose a model of axon growing based on
a CTRW model. A CTRW model is a symmetrical random walk subordinated
to a renewal process. It is defined by two probability distributions: a dis-
tribution p(x — y), =,y € Z? for a spacial random walk and a distribution
f(t), t > 0 for a waiting time. Then CTRW can be described as follows:
a particle wait at position x a random time distributed by f(¢), then it jumps
from z to y according to the distribution p(z — y), and so on. Then a longer
waiting time implies reducing of trajectories lengths.

Since we don’t have any dynamical data for axon growing, we couldn’t
control absolute time and should introduce in our model an artificial time.
We study here three cases, which are reasonable from our point of view.

The first case (A uniform partition). Assuming an equal absolute time T
for growing of all axons and the existence of the average speed for any trajectory
of the CTRW X (t) € Z%, ¢t € [0,T] (depending on the length of the trajectory)
we can consider uniform partitions of trajectories proportional to the length L

k
of axons: X(0) =0, X(T) = zend, X(ET) =uxi, k=0,1,...,10, where T¢nq
is a position of the end of the trajectory of the length L, and zy, £k =0,1,...,10
k
are points on the trajectory corresponding to the length 1—0L, k=0,1,...,10.

The second case (A uniform partition after elongation). In this case
we assume different time for axon growing but the same evolving time T for all
axons. For long axons we consider again an equal absolute growing/evolving
time as above, assuming different average speeds of the growth dependent on
the length L. For short axons we say that the growing process stops at some
moment of time, and after that the short axons just keep their final position in
evolution process. Let L,, be an average length of trajectories of normal axons,
then we put L, = T as the absolute evolving time and consider the following
elongation in time for all short axons with a length L less than L,, = T: we take
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the last part of the trajectory (from “time” L to time T') coinciding with the
end point of axons. Thus we obtain that all short trajectories evolve during
the same time T' = L,, with a constant speed 1, and we assume that it is the
same absolute growing/evolving time T = L,, for long trajectories. Finally, we
construct the uniform partitions depending on the length of axons L, which is
the same as in the first case.

The third case (A non uniform partition). Assuming again the same
absolute time for growing of all axons and using observations from biological
experiments that a speed of axon growing is decreasing in time (especially for
mutant axons), we consider a non uniform partitions of trajectories correspon-
ding to the following lengths I(k):

L b k
I(k) = s — / et dt, tp=—, k =0,1,...10
1—e2 ),

with o = 2.

Since the axon growth cones in real growing processes develop along the
main canal, we consider in our model a permanent drift along the X-axis, and
study the deviation only along the Y-axis. Thus we can take the X direction
as a direction of an artificial time. We formulate the following well-known
result for the mean squared deviation (Y2(t)), where Y (¢) is the position of the
Y-coordinate of the 1-D CTRW when time ¢ is large enough, see e.g. [1, 3].

Proposition 1.1. Let p(u) = p(—u) is a distribution of a symmetrical random
walk on Z', and we consider two cases:

1) diffusive behaviour: (t) = fooot Ft)dt < oo,

2) anomalous diffusion: (1) = 0o and f(t) ~ ast — oo with a € (0,1).

o+l
Then for large enough t we have for the mean squared displacement
9 2a .
(Y(t)) ~ Wt in the first case (1.1)
T

and
(Y2(t)) = t* in the second case with a € (0,1). (1.2)

Here a is the dispersion of the symmetrical random walk.

The proof of the Proposition is based on the Fourier—Laplace transform
of the characteristic function of the random walk and on the formula
X d20()\, s)
Y2 _ Y2 t —st dt = — )
() = [y AU
where 0(), s) = fooo e~ e () gt

The main idea of our analysis is to compare statistical characteristics of
the trajectories from different families (for normal and mutant axons separa-
tely) with the mean squared displacements for CTRW given by (1.1)—(1.2).
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We use the empirical law for (Y2(¢)) to construct the graph of (Y2(t)) as
a function of t. Then we compare these functions with the linear or sub-linear
growth given by (1.1)—(1.2) and conclude which parameters of the CTRW mo-
del imply the similar law for (Y2(t)). For example, if (Y2(t)) increases as
a linear function: y(¢) = rt, then by (1.1) we get that in this case the growth
rate 7 of the function y(t) = (Y2(t)) is connected with parameters a and ()
as follows:

On Fig. 3-8 we present our calculations of (Y2(t)) and ((Y'(t) — (Y (¢)))?) using
the statistical data and construct corresponding interpolation curves in each of
three cases under our consideration. Here (-) is the empirical average.

% 10 X2 normal-blue, mutantl-green, mutantZ-red

Fig. 1.3: The first case: second moments as a function of time (% of length)

w10t “ariances: narmak-blue, mutant1-green, mutant2-red
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Fig. 1.4: The first case: variances as a function of time (% of length)
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Fig. 1.5: The second case (elongation of short axons): second moments as a function
of time (% of length)

x 10t Variances after elongation: normal-blue, mutant1-grean, mutant2-red

2F //

Tr

0 )
100 110

0

Fig. 1.6: The second case (elongation of short axons): variances as a function of time
(% of length)

2 Conclusions

The analysis of the graph of the functions y(t) = (Y2(¢)) and ((Y(¢) —
(Y'(t)))?) allows one to conclude whether the family of corresponding axons is
normal or mutant.

I. The difference in the behavior of the graph of y(t) = (Y2(t)) and
((Y(t) = (Y(t)))?) on Fig. 3-8 in the case of normal and mutant axons is evi-
dent: for normal axons the graph increases linearly whereas for mutant axons
the increasing is sub-linear (or linear but with essentially smaller growth rate
then in the normal case: r,, < r,). Consequently, by the proposition the dis-
tributions of the waiting time f(¢) for normal and mutant axons are different,
and by the formula (1.1) the average waiting time for mutant axons is longer
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Fig. 1.8: The third case: variances as a function of time
(% of length with weights)

(greater) than for normal axons:
(Tm) > ().

Using the constructions of the graphs of (Y2(t)) and ((Y () — (Y (£)))?) for
mutant axons we can formulate a hypothesis that for normal axons the time
between renewals has a finite mean, whereas for mutant axons the time bet-
ween renewals is greater in average or even can have an infinite mean. In the
latter case, the scaling limit for the CTRW is an operator of the Levy motion
subordinated to the hitting time process of a classical stable subordinator, see
e.g. [4]. In this case, for large enough ¢ we have (Y2(t)) ~ t* with 0 < a < 1.
That means that the hitting time for this CTRW to reach distant compact sets
is much more greater for mutant axons than for normal ones.
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IT. We can observe two different regimes during evolution of axon growth
cones. In the second regime, which is started approximately after 0.6 L, the

2a
coeflicient W increases, see formula (1.1). That can be the result of decreasing
T
averaged waiting time (7) or increasing dispersion of the spacial random walk
a on the second phase of the evolution.

We present in this note our observations on the statistical behavior of
three families of axons, and the corresponding explanations of this behavior
from a biological point of view is an open question.

We believe that modeling and analysis of the axon shape for different
populations (normal/mutant) of axons is an important step of better under-
standing pathologies and degenerative diseases.
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INTERDISCIPLINARY LINKS AS A DIDACTIC BASIS OF THE
FUTURE TEACHER’S PROFESSIONAL TRAINING
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Abstract. In the article, the authors consider interdisciplinary links as
an important factor in training students of higher pedagogical educatio-
nal establishments for their future professional activities. As a result of
the study and analysis of pedagogical experience, the researchers found
that interdisciplinary links are the didactic principle and the basis for the
formation of methodological knowledge. These connections are also consi-
dered as conditions for the formation of the outlook and the improvement
of professional training of future specialists; they are means of increasing
the efficiency of knowledge acquisition, activating cognitive activity, for-
ming cognitive needs and developing a system type of thinking, etc. The
attention is paid to the technology of implementation of interdisciplinary
links in higher pedagogical education, which makes it possible to make the
learning process of future teachers efficient. In the pedagogical practice,
it became clear that the systematic nature of vocational and pedagogical
knowledge involves an interdisciplinary synthesis of these knowledge. Stu-
dents need to master the concepts, necessary skills and abilities within this
knowledge system (system of philosophical knowledge, system of psycho-
logical knowledge, system of pedagogical knowledge, system of historical
knowledge, system of knowledge in subjects that are profiling in the depart-
ment, etc.). An analysis of the content of curricula, textbooks, manuals on
a number of subjects enabled the authors to find out that interdisciplinary
orientation in teaching philosophy, political science, sociology, economic
theories, psychology, pedagogy and teaching methods of a particular dis-
cipline in the context of interdisciplinarity offers some extra opportunities
for the formation of the system of professional and pedagogical knowledge
of the future teachers, provides opportunities for mastering the methods
of cognition, which prompts for a scientific understanding of the tasks of
pedagogy, the issue of education and upbringing of the younger generation,
understanding the state policy in the education area. As a result of the
analysis and comparison of the contents of the curriculum, the sections,
the topics and the separate questions that were adjacent to the indicated
disciplines were identified. It allowed determining the content of interdis-
ciplinary knowledge. Implementation of multifunctional interdisciplinary
connections in the educational process affects the ideological orientation
of a future teacher, the mastery of the dialectical method of cognition, the
formation of a professional type of thinking and methodological culture.

Keywords: higher pedagogical education; system of knowledge; interdis-
ciplinary links; interdisciplinary integration; training a future teacher.
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Introduction

In an age of globalization, any social and professional activity becomes
intermediate. Under this circumstance, every person may find himself/herself
in unpredictable communicative, professional and social situations. Modern
education is guided by broad interdisciplinary training of specialists based on
effective mechanisms of dynamic communicative and intercultural interaction.
Acquiring a certain amount of knowledge remains an important function of
the modern educational process. In the process of implementing this function,
there are issues related to the assimilation of the future teachers’ knowledge;
mechanical memorization of basic knowledge sometimes prevails, which does
not always have a positive influence on its comprehension and understanding
of the level of their value both for the future specialist and in the process of pro-
fessional educational activity. It is difficult to ignore the subtle understanding
of basic knowledge if the scope of this knowledge is critically large. Therefore,
the student must master this knowledge at the level of stereotypes, patterns,
samples, and this is the reason why the value of such knowledge is reduced, the
phenomena of pedagogical activity are ignored, the subject-subject relations
acquire signs of a command-administrative system of governance that has alre-
ady exhausted itself. Basic knowledge that is overloaded with unnecessary in-
formation becomes minor; it is leveled, loses value-sense content, and this issue
negatively affects the cognitive activity and the development of a personality of
a future teacher. Information overloads are also caused by rapid socio-cultural
changes that are peculiar not only for education, but also for other branches
of social development. Studying educational transformations contemporary
didactics considers the fundamentalization of the content of education, which
involves the study of the most important basic humanities and natural sciences,
the mastering of interdisciplinary (and, consequently, inter-scientific) connecti-
ons, the focus on ensuring the formation of a coherent picture of the world,
the knowledge of its fundamental laws. Nowadays fundamentalization of the
education content is an urgent problem. In the system of higher education,
this subject is being discussed. However, it mainly concerns natural sciences
and mathematics.

It is the interdisciplinary links that should be the foundation of the funda-
mentalization of the education content. The urgency of the problem of interdis-
ciplinary connections in the educational process of higher education institutions
is caused, firstly, by the peculiarities of the modern development of sciences,
that is, their differentiation and integration; secondly, by the conceptual unity
of scientific knowledge, which manifests itself, in particular, in the conceptual
unity of professional knowledge; thirdly, the requirements that are currently put
forward to the quality of training future specialists, as well as the necessary
changes in the educational process.

Aims

The aim of the article is to characterize interdisciplinary links as a didactic
basis for training a future teacher for effective professional activity, to consider
the concept of “interdisciplinary links” and their role in this process.
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Discussion

The problem of the relationship between educational disciplines and their
consideration in the educational process has been realized by teachers for a long
time, practically since there was a distinction in the process of teaching certain
subjects. The problem of the implementation of interdisciplinary links was
studied by J. Komensky, D. Locke, 1. G. Pestalocci, K. Ushynskyi and others.

J. Komensky, unsurpassed specialist in didactics argued: “Everything that
is in a mutual connection should be taught in the same connection” (Komensky,
1955, p. 287). Developing J. Komensky’s insight, I. G. Pestalocci acknowledged
that it is significant to “interconnect the objects in one’s consciousness in the
same connection in which they are indeed in nature” (Pestalocci, 1963, p. 175).
The idea of generalized knowledge as a method of finding truth was put forward
by D. Locke, who considered it necessary to fill one subject with the elements
and facts of another, and to combine general education with the applied one.
He advanced the idea of elemental knowledge and their relationship. The need
to establish interdisciplinary links is mentioned in the papers of such German
scholars as J. F. Herbart and A. Diesterweg.

K. D. Ushynskyi found interdisciplinary links fairly important and was
the first scholar in pedagogy who expressed his opinion about their system-
forming function. In his papers, an outstanding teacher developed an idea of
forming a system of knowledge and the obligatory presence of links between
its constituents, indicating the impossibility of the existence of such without
interdisciplinary connections. His recommendations should be taken on the
essence of the concept of “knowledge system” and filling it with certain content.
It is no accident that K. D. Ushynskyi, who considered the mind as an organized
system of knowledge, argued that “only a system, of course, intelligent one,
which proceeds from the very nature of objects, gives us full control over our
knowledge. A head filled with fragmentary, unconnected knowledge, resembles
a barn where everything is in a mess and where the owner himself can find
nothing; a head where there is only a system without any knowledge resembles
a store where all the boxes have inscriptions, but there is nothing on the shelves”
(Ushynskyi, 1949, vol. 5, p. 355).

In science, the term discipline means the historically formed branch of
knowledge, which is characterized by the unity of a fixed subject of research,
methods and language in each particular period of its existence. In universities
there are disciplines in certain branches of scientific knowledge that are consi-
derably different from school subjects, especially in structural terms. So, if it
comes to the implementation of the links between disciplines that are taught
at universities, it makes sense to use the term interdisciplinary links, thus emp-
hasizing the difference between higher education and school.

The problem of links between school subjects and academic disciplines
at the universities has attracted the attention of many researchers, as it is
evidenced by a significant number of publications, in which the authors cover
a particular way of solving it. In particular, the researchers point out that “the
use of interdisciplinary links at the lessons makes it possible to understand and
master the material better due to the timely restoration of knowledge in related
disciplines, promotes the development of active mental activity of students to
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restore previous knowledge and assimilate new material, affect their self-study,
contribute to a comprehensive study of a subject (Spivakovskiy, Petukhova,
Kravcov, Voropay, Kotkova, 2016, p. 48).

The results of researches were generalized, and it was found out that in-
terdisciplinary links are considered as a didactic principle and basis for the
formation of methodological knowledge, the condition for the formation of the
worldview and improving professional training of future specialists, a means
to increase the efficiency of knowledge acquisition, activating cognitive activity
and the formation of cognitive needs, as well as the development of systemic
thinking, one of the areas of developmental training and one of the criteria
for the degree of readiness of graduates of higher educational institutions for
professional activities, a way to implement the principles of learning with pro-
moting their interaction, a factor in the formation of the content and structure
of the discipline and the factor in the organization of cognitive activity by
general scientific methods. However, the concept of interdisciplinary links is
multifaceted. Therefore, it is quite clear that the essence of interdisciplinary
connections can not be determined precisely. These relationships permeate the
content, organizational forms of training, methods, educational and cognitive
activities, promote the development of abilities and cognitive needs, provide
effective formation of scientific concepts, in-depth learning of theories under
investigation, etc. Modern Ukrainian scholars refer to the main types of inno-
vative educational technologies as “interdisciplinary learning is the use of kno-
wledge from different fields, their grouping and concentration in the context of
the task being solved” (Spivakovskiy, Petukhova, Kravcov, Voropay, Kotkova,
2016, p. 110). Researchers from other countries interpret interdisciplinary lear-
ning as learning that combines teaching tasks and methods contained in more
than one discipline and focuses on a central topic, section, problem, or work.
Interdisciplinary learning is a teaching approach that combines curricular goals
and methods from more than one discipline focusing on a central theme, issue,
problem or work (Interdisciplinary Learning, 2005). According to the results
of the analysis of dozens of sources, Ronald A. Styron, Jr., concludes that since
knowledge is not acquired in isolation, interdisciplinarity is an important tool
in creating new ways of thinking; it facilitates the integration of fragmented
knowledge into a coherent whole, interdisciplinary learning contributes to cri-
tical thinking, creativity, skills of collaboration and communication (Styron,
2013).

Can we consider that interdisciplinary links are characterized by poly-
functionality, dynamism, synergy, and so on? Probably that is right, because
having a thorough impact on the learning process and the educational process
as a whole these links directly affect the mastery of students’ professional and
pedagogical knowledge. V.Kremen highlights that the stronger the interdisci-
plinary links are, the more effective is the process of forming the personality of
a future teacher, who is ready to work under conditions when “the paradigm of
education is changing, when there is a transition from the reproductive, autho-
ritarian education to the formation of an innovative personally oriented type,
the special structure of psycho-pedagogical, methodological and informational-
technical preparation should be a subject to transformation” (Kremen, 2009,
p. 413). The technology of implementing interdisciplinary links in higher peda-
gogical education enables the process of teaching future teachers to be effective.
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The efficiency of this educational process lies in the fact that interdisciplinary
links make it possible to identify relevant theoretical information in the area
of pedagogical knowledge, and unnecessary information remains beyond the
educational process. That is, the resources of a teacher and students are not
allocated on the analysis and study of superfluous (obsolete, secondary) in-
formation, and the subject-subject interaction in general obeys the predicted
educational outcome. The technology of the implementation of interdiscipli-
nary links in higher pedagogical education makes it possible to work with key
phenomena and laws, progressive forms and means of learning. In this way, the
theory, which, according to I. Rau, “does not directly teach,” but its knowledge
should be used for the knowledge of reality (Rau, 1985, p. 119).

We find that in this context, the materials provided in the publication In-
terdisciplinary Learning, 2012 are important; they analyze Scottish education
that is undergoing significant and important changes: in the process of interdis-
ciplinary education, links are used between different themes and / or disciplines
to improve the education level, interdisciplinary training is the key to the ef-
fectiveness of education that meets the needs of students / pupils, effective
interdisciplinary learning is always based on several general ideas concerning
the multidisciplinary elements of curricula in several disciplines (knowledge
sectors). Interdisciplinary training provides a stimulating and self-motivating
context for learning and improves the integrity of understanding important
educational (pedagogical) ideas, enhances competence in applying knowledge
and skills of transferring knowledge from teacher to students; interdisciplinary
training is effective when it is supported by an adequate self-assessment of
the subjects of the educational process, and their cooperation forms teamwork
where this very style leads to an effective dialogue that is the basis of develop-
ment for all spheres of human activity.

Psychologists theoretically proved and experimentally confirmed that thin-
king is systemic by its nature and develops if system-forming links are present.
The principle of systemicity in the work of the brain is common to the physiolo-
gical and psychological processes; all mental functions are based on associative
bonds and, in fact, the system of knowledge is formed on this basis.

At the level of intra-system associations, mental activity covers a range
of knowledge of the subject and form internal subject links that combine the
content of the course into the system. Activity at the level of inter-system asso-
ciations is the highest degree of association. On the basis of the achievements of
psychology, we note that inter-system associations become of paramount impor-
tance in the formation of the human mind. The associative nature of thinking
defines (determines) the understanding of the process of learning knowledge
only in close connection with their application, resulting in the formation of
a complex system of associations that reflect the connection between objects
and phenomena of reality. The formation of systemic knowledge affects the
worldview, promotes the transformation of knowledge into beliefs.

System knowledge gained in the process of implementing interdisciplinary
links not only encourages subjects to go beyond the typical content but also
develops their critical thinking, creativity, communication skills; however, it
is much more important that in the implementation of interdisciplinary links,
learning satisfaction is ensured (Benefits of Interdisciplinary Teaching and Le-
arning).



50 H. Vaskivska, M. R. Tanas, S. Loboda

Hence, the methodology of teaching at a higher school should answer
a series of interrelated questions: “How to form knowledge on the basis of
various information in a rigorous and harmonious scientific system?”, “How to
teach quick and creative use of knowledge to expand, deepen and acquire new
knowledge and solve various applied problems?”, “How and in what way to
solve the exact tasks, to establish the relations of the subject under study with
other subjects and types of study?”, “In what way is it the most efficient to
apply knowledge from different x objects (subjects) in professional activity?”
and so on.

Even in the content of these formulated questions, there is a definite
(albeit curtailed) program of studying the knowledge system. On the other
hand, we can admit the didactic approach to the fact that the problem of
interdisciplinary connections is associated with a wide range of issues of gaining
the new knowledge necessary for creative solution of various applied professional
tasks. The current development of science is featured by a significant and rapid
accumulation of information, and therefore, the higher school has to fulfill
a very difficult task of selecting the most essential (basic) sciences, those very
issues which constitute a system of orderly fundamental knowledge. Though
the tendency for fundamentalization of knowledge in higher education arose
long ago, it has not acquired a sufficient theoretical substantiation. Therefore,
it is noteworthy to discuss the need to study the outlined problem.

In each particular branch and system of knowledge, in general, a system
of scientific knowledge is characterized by a sufficient logical rigor, the mutual
ordering of components. However, in the process of development of scientific
knowledge, a number of theoretical positions, concepts, methods began to be
operated by the relatively independent branches of science that were “adapting”
these provisions, concepts, methods, etc for themselves. The further synthesis
of these achievements should not be perceived as an artificial phenomenon; this
is a result of a logical one, because in such a way, they are perfected; general
principles, rules, methods are crystallized; common concepts are developed,
which helps to systematize scientific knowledge, to deepen comprehension of
the essence of various processes and phenomena, to find the best ways to use
scientific knowledge in a practical plane.

The systemic nature of vocational and pedagogical knowledge also points
to the need for interdisciplinary synthesis of knowledge. On the other hand,
every academic discipline studied at an higher educational establishment has
its own special subject of study and presents a special system of knowledge with
a specific system of concepts, around which the facts are grouped. Students
need to master the concepts, necessary skills and abilities within this knowledge
system (system of philosophical knowledge, system of psychological knowledge,
system of pedagogical knowledge, system of historical knowledge, system of
knowledge on the subjects that are profiling in the department, etc.). Thus, for
the fundamentalization of the content of vocational and pedagogical knowledge,
a consistent reflection of the interpenetration of philosophical, historical, eco-
nomic, psychological, pedagogical, methodological disciplines, subjects that are
profiling in the department, etc. ensuring a broad outlook of a specialist, their
professional competence are necessary. It is noteworthy to establish connecti-
ons between the sciences of the same industry, different branches of knowledge.
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In this regard, particular attention should be paid to interdisciplinary connecti-
ons and the definition of their functions in the process of fundamentalizing the
content of education.

At the same time, among the main areas of international education quality
monitoring (Spear, Mocker, 1984) problem solving competence is characterized
as an ability to apply cognitive skills that positively affects the identification,
analysis, optimization of the processes of occurrence and implementation of
interdisciplinary problems.

An analysis of the content of curricula, textbooks, and manuals on a num-
ber of disciplines made it possible to find out that the study of philosophy, po-
litical science, sociology, economic theories, psychology, pedagogy and teaching
methods of a particular discipline provides constructive opportunities for the
formation of the future professional system of vocational and pedagogical kno-
wledge, oppportunities for mastering the methods of cognition, which prompts
for a scientific understanding of the tasks of pedagogy, problems of education
and upbringing of the younger generation, understanding the state education
policy.

As a result of the analysis and comparison of the contents of the curricu-
lum, sections, topics and separate questions that were adjacent to the indicated
disciplines were identified. It allowed determining the content of interdiscipli-
nary knowledge. Under such we consider knowledge; prior to the process of in-
terdisciplinary synthesis (integration of the constituent elements (components),
it belongs to different educational disciplines, and as a result of this synthesis
(through the implementation of interpersonal relations) acquire in the minds
of students integral integrative reflection. We adhere to this very point of view.

For example, for a number of subjects, the topic “Personality and proces-
ses of its formation” is contiguous. It is clear that in each discipline, the topic
is revealed from certain positions, but knowledge of a future teacher must be
integrated.

In pedagogy, the main factors influencing human development are conside-
red. In philosophy, the following ones are given: “The concept of development,
its relationship with the concepts of motion and change. Features of develop-
ment in nature and society. Natural environment as a constant and necessary
condition for the existence and development of society, etc.”.

In the course of psychology, they comprise “...Man as a natural and social
being. The concept of an individual... The concept of a personality”, etc.

In the courses of political science, sociology and other social sciences, one
way or another, issues that relate to this topic are raised.

In the course of pedagogy, consideration of such an important factor in
the formation of personality as a social environment requires a philosophical
reflection and understanding of the relationship between personality, social en-
vironment and the dialectics of the processes of their development. The depth
of knowledge on this topic is also dependent on the quality of knowledge in
psychology, which addresses the issues of the structure of an individual and
the psychological mechanisms affecting it. At the same time, even more syste-
matization and deepening of knowledge contributes to the consideration of the
issues of the relationship between individuals and society, the role of educa-
tion in pedagogy and sociology. Data obtained by the analysis of curricula and
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manuals on specified disciplines allows to establish interdisciplinary knowledge,
namely: “The natural and the social in human development. Personality. In-
dividual. Personality as a product of socio-historical development. The social
essence of a man. Ratio of parenting and development”.

When studying the topic “The essence of the learning process”, future
teachers require knowledge of philosophy and psychology. In philosophy, the
question of teaching as a process of cognition is considered. In psychology, the
cognitive processes of a personality are revealed: perception, memory, thinking,
imagination. The needs of pedagogical practice require students to compre-
hend and learn the following concepts: education, educational activity, content
of discipline, thinking and knowledge, types of thinking, mental operations,
techniques of mental activity, peculiarities of thinking of children of different
age groups, and that learning achieves the developmental effect under the pur-
poseful management of cognitive activity of students only. Development is
closely linked to qualitative changes in mental activity, which is expressed not
only in the accumulation of knowledge, skills, in the formation of skills, but also
in the change and the emergence of new psychological properties (for example,
in the formation of cognitive interests, in the activation of mental processes,
etc.) In many cases, by the way, it is difficult to identify interdisciplinary
knowledge, or it is even impossible, because there is a mismatch between the
curriculum itself.

Analysis of training manuals for these disciplines provided similar results.
It is evident that the content of manuals on various disciplines reflects the logic
of a particular science. Being the specialists in a certain area, the authors
sought to make them suitable for a wide range of professionals, which is fully
justified. However, the analysis of textbooks on pedagogy, some textbooks and
teaching aids on the methodology of teaching certain disciplines showed that in
their content there is a problem of interdisciplinary connections, which has not
received a sufficiently complete reflection yet so that these links are revealed at
the level of individual examples illustrating those or other theoretical positions
from other sciences. In fact, the artificial reduction of pedagogical knowledge
to certain positions of other sciences is ensured. At the same time, it would be
totally unfair to assert that there are no preconditions for the implementation
of interdisciplinary links in the educational process in the curricula, manuals
and textbooks. The task is to ensure that these objective prerequisites are
most reflected in the content and methodology of studying at universities.

Analysis of curricula, manuals, and textbooks allowed revealing a number
of concepts and a range of issues that are interdisciplinary in their essence.
Thus, in the section “General Fundamentals of Pedagogy” they include: the
subject and methodology of science, methods of research (theoretical analysis
and synthesis, content, formalized research methods), laws, regularities, prin-
ciples, process, development, formation, education, purpose, personality, indi-
vidual, society, social relations, social environment, natural and social in the
development of a personality, driving forces of education and upbringing, con-
ditions, factors, education, self-education, outlook, career guidance, diagnosis,
correction, forecasting, etc.In the section “Didactics”, such concepts include
a system, structure, element, form and content, age and individual characte-
ristics of a person, knowledge, teaching as a process of cognition, psycholo-
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gical properties of a person, sensation, perception, memory, attention, thin-
king, cognitive activity, mental ability, knowledge, skills, abilities, motivation
of training, receptions of mental activity, management of cognitive activity,
enhancing of cognitive activity, assimilation, educational problems, problem si-
tuation, direct and reverse interoperability, algorithm, test, information, dose
of information, etc.

In the section “Theory of education”, these notions are mental, labor, aest-
hetic, ethical, physical education, objective and subjective factors of education,
form and content, the system of education, the group of people, development of
an individual in a team, team structure, team activity, self-government, public
body, public association, social movement, etc.

It cannot be argued that the abovementioned issues encompass all the
content of interdisciplinary knowledge in the course of pedagogy. It should
be notified that the development of sciences, the change in their content in-
evitably leads to a change in the interconnections between them, their mu-
tual enrichment takes place, the tendency to increase knowledge and, conse-
quently, to increase the volume of interdisciplinary knowledge. According to
O. Abdullina, the content of training the students of a higher educational esta-
blishment should interconnect, coordinate, and balance the general (the core),
the special (specificity of the faculty) and the individual (the differentiation
and individualization of education and upbringing). The structure of the gene-
ral nucleus is to a greater extent an invariant component such as knowledge of
the laws, principles, methods of teaching and education, ways of organizing the
educational process, as well as knowledge of a child as an object and subject
of this process. The second (variational) component of the content of peda-
gogical training is optional courses, special courses, which take into account
the peculiarities of future professional activities. The third component of the
training of future teachers is self-study in the area the students are interested
in; it is aimed at the development of individual cognitive and creative abilities
that forms an individual style and approach to future professional activities
(Abdullina, OA (1990, p. 28).

Taking into consideration the above-mentioned issues, it should be stated
that the availability of educational disciplines in related subjects, issues, general
concepts involves the need to identify objective prerequisites for the use of
interdisciplinary links in the learning process, which will enable them to solve
a number of urgent issues, which are related to the formation of the system of
students’ professional knowledge, namely:

e enhancing the professionalization of academic disciplines by selecting
the content of educational material that is the basis for the acquisition
of professional knowledge;

e climinating unnecessary duplication of material, which may reduce the
amount of time allocated to studying a particular section, and increase
of the amount of information on a certain discipline;

e specification of tasks for students’ self-study; since it is possible to de-
termine the amount of information on a particular related discipline,
there is an opportunity to establish in which scientific discipline it is
more expedient to cover the issue more in depth, and in which it is pos-
sible to limit references to the previously studied material or to consider
it from certain positions;
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e students’ awareness of the links between disciplines and facilitating the
process of generalizing knowledge and expanding the scope of their ap-
plication on this basis.

In the content of the educational material there are objective prerequi-
sites for the development of cognitive interests; the full right to them can be
attributed to the professionalization of disciplines, taught in universities.

From our point of view, first of all, professionalization of educational dis-
ciplines lies in defining subjects and selecting the content of lectures, workshops
and practical classes. Following many researchers we take an orientation to-
wards the formation of the following students’ knowledge as a main criterion:

1) knowledge that constitutes theoretical basis for students to compre-

hend the ideas, concepts and theories of pedagogy;

2) knowledge that is directly applicable in the educational process;

3) knowledge and skills contributing to improving the methodological

training of teachers.

This will be only possible by the implementation of interdisciplinary links.
Thus, during the compilation and updating of curriculum for the subjects that
are profiling in the department, we should take into account the content of the
school subjects (direct connection with the teaching method of the subject).
When students master the methods of scientific research, it is necessary to
reveal the possibilities of their application in school practice, and so on. Esta-
blishment of interdisciplinary links will allow considering various pedagogical
processes and phenomena in the interconnection and interdependence, unity
and contradictory factors influencing them, as well as to differentiate and synt-
hesize knowledge.

To a certain extent, a variety of forms, methods and means of learning
intensifies students’ cognitive activity and promotes increased interest in lear-
ning. An effective means of activation, which is very important in learning,
are questions and tasks that can be informational and problematic. Even the
most difficult issue is not always an active mental activity. To a large extent,
this is facilitated by problem issues and challenges. Problem solving, creating
problematic situations that cause intellectual difficulties to the student, stimu-
late their cognitive interest and create internal psychological conditions for the
active learning of new knowledge, has its own peculiarities in a particular case.
The problematic issue, the challenging task includes a problem that remains
to be uncovered by a student, the area of the unknown, new knowledge, which
requires a certain intellectual action, which is a deliberate intellectual process
associated with the establishment of new relationships. The issue goes into the
category of problems under the following conditions:

A) it must be complicated in such a way as to cause difficulties for stu-
dents, and at the same time suitable for finding an answer on their
own;

B) there should be a logical connection with already acquired knowledge;

C) it should contain a cognitive difficulty and visible limits of the known
and the unknown;

D) a challenging issue should cause a sense of surprise when comparing
new issues with the already known ones, dissatisfaction with the avai-
lable storage of knowledge.
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In our opinion, the materials of the Conference “Insights on Interdisci-
plinary Teaching and Learning” (Michigan State University, May 2012) are
interesting and useful (Augsburg, Bekken, Hovland, Klein, Luckie, Madison,
Martin, et Al, 2013). Based on the published results of the attendees of this
conference, we formulated the main statements related to our problem: a) the
specific disciplines are not ideally suited for interdisciplinary purposes, and
interdisciplinary connections should be considered from the point of view of
potential synergy and feedback between disciplinary and interdisciplinary trai-
ning (by Barbara Bekken and Marci Sortor); interdisciplinarity manifests itself
in a wide range of contexts, leads to radical transformations and changes in
strategies, starting with improving comprehensive education; an educational
mission should be considered through the prism of the interdisciplinary core of
educational programs, and the solution to interdisciplinary problems will in-
crease interdisciplinary capabilities (by Julie T. Klein and Paula J. S. Martin);
education should aim at developing a habit of developing interpersonal skills
on a multidisciplinary basis that promotes knowledge integrity (by William
H. Newell and Douglas B. Luckie); The distinction between interdisciplinarity
and integration must be clearly distinguished; the concept of integrated learning
is a wider and more general term used for structures, strategies and activities
characteristic of secondary schools, colleges, comprehensive education; integra-
ted learning contributes to discipline and interdisciplinary communication (by
Bernard Madison and Tanya Augsburg); the practice of learning should go
beyond the disciplinary boundaries, which will enable a new and a creative ap-
proach to solving complex interdisciplinary problems (by Aaron M. McCright);
the implementation of interdisciplinarity facilitates the application of know-
ledge in the context of real-world problems (by Kevin Hovland and Richard
Vaz).

Another didactic aspect of the implementation of interdisciplinary links
s the use of problem situations. Together with students, a teacher considers
different pedagogical situations, mostly real-life ones. Modeling a challenging
situation, students apply the knowledge acquired in general pedagogy, psy-
chology, sociology, physiology and, of course, didactics. The most unexpected
pedagogical situations will occur in the path of a teacher’s set. The pedagogical
skills and skillful use of the acquired interdisciplinary knowledge will help to
solve them.

Creating problem situations and attracting students to active cognitive
activity enable to reflect such a characteristic feature of modern scientific kno-
wledge as the process of integration of different sciences and to promote the
research aspects of various disciplines in the learning process, model their fu-
ture professional activity. Such tasks require applying knowledge from different
subjects, while the activity is directed at finding new unknown relationships,
or the formation of generalized concepts based on specific interdisciplinary con-
nections that determine the need for a broad transfer of knowledge. Transfer
actions are transformed into interdisciplinary cognitive skills.

In the educational process, implementation of interdisciplinary connecti-
ons (polyfunctionality) affects ideological orientation, mastering the methods
of cognition, the formation of a professional type of thinking and its methodo-
logical culture. Students’ awareness of the links between scientific disciplines,
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their understanding of practical significance contributes to the activation of
mental activity, the formation of cognitive needs and leads to the need for the
further deepening of knowledge.

Based on this discussion, we can state that the solution of problem situa-
tions in the process of students’ learning, involving students in active cognitive
activity reveals relevant interdisciplinary links that enable to reflect such a cha-
racteristic feature of modern scientific knowledge as the integration process in
learning different sciences and to promote the research aspect in the study of
certain subjects, to model their future professional activities. Such tasks require
applying knowledge from different disciplines, while the activity is directed at
finding new unknown relationships, or the formation of generalized concepts
based on specific interdisciplinary links that determine the need for a broad
transfer of knowledge. Transfer actions are transformed into interdisciplinary
cognitive skills. The students’ ability to interdisciplinary generalizations cha-
racterizes the productivity of their cognitive activity, which ultimately leads to
the formation of a knowledge system.

The analysis of scientific publications and practice of teaching subjects in
the pedagogical university shows that it is possible to highlight the technology
of Portfolio among the training technologies for the implementation of inter-
disciplinary links. In accordance with the tasks of a teacher, a student selects
the works created at various lessons. Selection is carried out from several dis-
ciplines (for example, psychology, didactics, and methodology of educational
work). Under these conditions, opportunities are created for the implementa-
tion of interdisciplinary connections, the use of knowledge of related disciplines.
Portfolio may include all completed work for a certain period, namely, a term or
an academic year. Portfolio can be presented at the final lesson, when passing
the attestation modular control in order to demonstrate the ability to apply
new knowledge of the subject in applied areas of activity.

Problem situations technologies and Portfolio can be effectively used in
selective academic disciplines, which are usually taught in the form of spe-
cial training courses in order to enhance general, fundamental and professional
(theoretical and practical) training. One of such courses may be the interdisci-
plinary course “Humanities”. Pedagogy is a science that studies human being.
Consequently, it is necessary that the future teacher mastered the universal
knowledge, because active creative pedagogical practice requires the teacher to
apply knowledge in various branches of science.

Conclusions

Implementation of multifunctional interdisciplinary connections in the
educational process affects ideological orientation, mastery of the dialectical
method of cognition, the formation of a professional type of thinking and its
methodological culture. Students’ awareness of the links between scientific dis-
ciplines, their understanding of practical significance contributes to the activa-
tion of mental activity, the formation of cognitive needs and leads to the need
for further deepening of knowledge.

Interdisciplinary links provide for the enhancement of the professionaliza-
tion of educational disciplines through the selection of content (material), the
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mastery of the dialectical method of cognition, generalized methods of cognitive
activity, the formation of the ability to transfer knowledge in new situations,
thus acting as a condition for the reader’s readiness for the creative application
of knowledge.

As it was discussed above, establishing links between subjects is the most
important condition for the formation of systemic knowledge, as in the pro-
cess of their study, inter-system associations are created, and even individual
concepts can serve as their source. Inclusion in the content of lectures, works-
hops and other forms of academic lessons of the material, revealing the links
between disciplines, becomes an urgent necessity. However, we should not in-
clude separate facts for illustrating certain provisions, but information in their
interrelations. Effectively, those relationships will be established between phe-
nomena, facts, concepts, and theories that are common to these disciplines.

The similarities between pedagogy and methodology of teaching a subject
are well-known. We are going to consider this provision more specifically.

Methodology of teaching a subject is a pedagogical science, and its fruit-
ful development is possible on the general pedagogical and especially on the
didactic basis. The lack of a close relationship between methodology and di-
dactics depletes in general both the one and another science. Scientific dis-
ciplines, relations between which are considered, have their own subjects and
investigate certain areas of reality. If in general, a subject of didactics is the
content and organization of the learning process leading to the mastery of this
content, the subject of the method is the social process of teaching the younger
generation the basics of science. In general, didactics reveals the patterns of
education and training, the method reveals the peculiarity of teaching a parti-
cular subject. Consequently, the commonality of these disciplines lies primarily
in the fact that they have the same object of research. At the same time, in
contrast to the methodology, specifics of didactics is the fact that it takes into
account the logic of the science itself, develops the optimal directions of tea-
ching the fundamentals of this science.

At the present stage of development of higher pedagogical education, im-
plementation of interdisciplinary relations is one of the most important pro-
blems. It is possible to solve this problem comprehensively, provided moderni-
zation and upgrading of the education system, updating of educational stan-
dards and curricula, the creation of interdisciplinary training plans and the
corresponding variational content, etc. In such circumstances, the personality
of a teacher will play a very important role, since it is entrusted with respon-
sible tasks for improving the educational process, increasing its efficiency and
quality. A modern teacher of a higher educational institution should ensure
the most efficient use of academic time, scientific and consistent presentation
of the content of discipline so that students can not only perceive, comprehend
and analyze pedagogical phenomena and facts, but could make pedagogically
appropriate conclusions and act in any situation adequately.
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CITIZENSHIP EDUCATION AS BASIS OF EDUCATIONAL
WORK IN MODERN PR CHINA

Lyubov Kalashnyk!

Abstract. In modern world through education children and adults are
supposed to learn how to be active and effective citizens. Citizenship
education is about enabling people to make their own decisions and to take
responsibility for their own lives and communities. Educators all over the
world supporting the idea of directed and controlled citizenship education
as the new area of education use as an argument that citizenship education
is an ideal tool for exploring national and human values. China throughout
centuries made a complex original system of educational activity which
always aimed to make a Citizen of China and a Chinese from a human
being. In different historical periods this process belonged to sphere of
ethics, state service, philosophy, education etc.

The aim of this article is to represent the experiences of China as to or-
ganization of citizenship education and its dominant position in the whole
educational system of the country today. Modern China is one of 15 coun-
tries of the worlds where citizenship education (in forms of political and
patriotic education) is an official part and subject of the state educational
program.

Keywords: P.R.China, citizenship education, patriotic education, politi-
cal education, deliberated citizenship, directed education

Introduction

A child is born just as a human being. At the time of birth, he\she is
only a candidate to become a person. He\she cannot become a person and
a personality in isolation: it needs to be learned how to become a person and
a personality. It is the society that introduces him\her to the world of people;
it regulates and fills its behavior with social content. In other words, a child
is born as a human, but he\she is not born a person, but becomes it. A man
acts as a person when he\she becomes able to make independent decisions and
take responsibility for them to society, he\she is a relatively autonomous, free
and independent subject of activity that is responsible for decisions and actions
made, as well as for the community where he\she lives and feels as a part of it.
Nowadays the processes have place in modern world need active, informed and
responsible citizens; citizens who are willing and able to take responsibility for
themselves and their communities and contribute to the state and worldwide
process as well.

1H.S.Skovoroda Kharkiv National Pedagogical University, Head of the Oriental Languages
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In 2002 the UK officially became the first country in the world to intro-
duce Citizenship education as a statutory subject in the National Curriculum,
following the recommendations of the Crick Report of 1998. By now already
15 countries of the world have this subject as a part of educational programs to
get people ready to live in the society (among them are Poland, France, China,
Norway etc.) (Kalashnyk, 2017). But in fact the Chinese educational system
can be seen as the first one to make citizenship education as the method and
aim of educational work. In any historical period in this country education
in all it forms (socialization, social education, formal and informal education,
postponing knowledge by the means of schooling, training etc.) aimed to make
a person to be a patriot of China, a worthy member of local community, a part
of the society whose physical and moral qualities fit the general idea and social
requirements of the Chinese state. In other words citizenship education was
and is basis of educational work in China.

Theoretical framework

Terminological issues

In different historical periods the process of making a human child to
become a Chinese whose aim of being was serving the state belonged to diffe-
rent spheres of ethics, state service, philosophy, education etc. That’s why in
Chinese pedagogical literature there are several terms for this educational pro-
cess which can be used in parallel. The most common parallel used twoes are
“citizenship education” and “patriotic education”. In “Xi han jiaoxue cidian”
(Xihan pedagogical dictionary, 1988) the term “patriotic education” and the
term “citizenship education” presented at “Zhongguo zhongxue jiaoxue baike
quanshu” (Encyclopedia on Chinese Middle School education, 2015) have the
same definition as to the general idea and aims of this kind of education.

This phenomenon also can be explained in one hand by the specifics of
the Chinese language and characters used for depicting the words “patriotism”
(%Z1E — loving the state/country) and “citizenship” (E%E — being a part of
the state/country). In the other hand it can be explained by the tradition of
the Chinese society to have all the spheres of a person’s life to be regulated
by the state through ideology, religion, local community, educational system,
traditions etc. According to the Chinese state ideology in any time of Chinese
society’s development a Chinese had a strict set of duties and rules for him \her
to follow and fulfill. The state regulated and appreciated only the social deeds
of a person and in time the characteristics, ideas, likes and dislikes of a person
himself lost their value. A person became be charged and seen by his fitting
or not the social ideal regulated by the state. That’s why at a certain period
social and personal parts of life of a Chinese became spliced and traditional for
other cultures personal feeling of patriotism became a social requirement and
“obligatory to be produced set of rituals” in China.

Citizenship education of young people is also considered in China as the
introduction of the new generation into the system of values of the Chinese
democratic (civil) society, that envisages the formation of the foundations of
its civic culture (Liu, 2014). Civic culture is a deep awareness of a person of
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his / her belonging to a certain state, a sense of civil dignity, social responsibi-
lity, and the ability to defend social and state interests in difficult situations.
The defining characteristics of civil culture are: patriotism, legal consciousness,
political education, morality, and labor activity (Liu, 2010). The term “civic
culture” in the Chinese professional literature is also not widely used, but can
be seen in the researches which are translated from other languages or are made
together with the abroad scientists.

Also in modern pedagogical literature of China the term “citizenship edu-
cation” is not commonly used. More often they use traditional for the Chinese
science term “patriotic education” if it concerns history, culture, economics,
ecology and other humanitarian spheres of life and the term “civil education”
or “political education” if it turns to law or politics.

Historical and social issues

The tradition of loving own country, awareness of its exclusivity are inhe-
rent in Chinese society for a long time. The great merit in this field belongs to
the Chinese state authorities. For example, back in the Qin Dynasty (221-207
BC), the territories that surround China, were officially declared to be unfit for
life due to the lack of oxygen there and the settling of bizarre creatures that
are not related to the human beings. And it was the Qin Dynasty to begin
the construction of Great Wall to separate China from the rest of the world.
Throughout history, love for the Motherland, the Emperor as the personifica-
tion of the State, father as the personification of the Emperor was considered
to be the greatest virtue in the Chinese society.

The ancient Chinese philosopher and thinker Confucius (551-479 BC) cre-
ated a system of ethical norms and rules that include: honesty, modesty, thrift,
loyalty to duty, humanity and charity, respect for parents and elders, rejection
of denunciations, striving for compromise, stability, order and discipline. As for
respect and veneration ruling class, the thinker made it necessary if the repre-
sentatives of the upper class are honest with the Emperor and follow their duties
as to the state. Confucius considered education and moral self-improvement
of a person to be an essential factor of human existence, a condition for the
prosperity of the entire nation and country (he did not share these concepts).
Confucius tried to raise a new type of a person who could eventually turn
into a “perfect person” or “noble man” — a person with high moral qualities,
educated and brought up within the spirit of observing rituals and devotion
to the country. It was during the period of active Confucianism as a state
ethical-political doctrine that under the Emperor was made a state “Commit-
tee on Morals and Ethics”. This Committee even had the right to remove
the emperor from the throne if it recognizes that his actions are “harmful for
China”. For the sake of justice, however, it should be noted that for almost
600 years of such a body‘s existence the Committee has never used the given
right (Maliavin, 2000).

The task of elaborating a clear concept of patriotic / citizenship educa-
tion came to the forefront of the PRC in the very first years of its existence.
General impoverishment of the state and nation, political turmoil, invasion of
foreign troops, civil war, faced China with general apathy. In such a situation
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the government under the leadership of Mao Zedong also needed to solve the
problem of the economic development of the county which could have guaran-
teed the very existence of the country and the state. The problem was solved
thanks to the program of citizenship / patriotic education, which became the
basis of the “Big Leap Policy” (an assessment of its economic, cultural and
social consequences is not the task of the article). The patriotic / citizenship
concept of that period resulted in introduction to the Constitution of the PR
China of the statement that “every Chinese, firstly and foremost, should be
a worthy citizen of the PR China, contribute to its development and be the
creator of its achievements” (Article 4) (Constitution of the People ’s Republic
of China, 2014).

Later on this Constitutional provision was expanded in Constitutional
Fundamental Rights and Duties of Citizens of China; in particular:

1) Citizens of the People’s Republic of China have the right as well as the
duty to work. Work is the glorious duty of every able-bodied citizen
(Article 42);

2) The exercise by citizens of the People’s Republic of China of their
freedoms and rights may not infringe upon the interests of the state,
of society and of the collective (Article 51);

3) It is the duty of citizens of the People’s Republic of China to safeguard
the unity of the country and the unity of all its nationalities (Article
52);

4) Citizens of the People’s Republic of China must abide by the consti-
tution and the law, keep state secrets, protect public property and
observe labor discipline and public order and respect social ethics (Ar-
ticle 53);

5) Tt is the duty of citizens of the People’s Republic of China to safeguard
the security, honor and interests of the motherland; they must not

commit acts detrimental to the security, honor and interests of the
motherland. (Article 54);

6) It is the duty of citizens of the People’s Republic of China to pay taxes
in accordance with the law. (Article 56) (Constitution of the People ’s
Republic of China, 2014).

It is also worth noting that the social orientation of the Chinese economic
reforms is also of a civil character (buying Chinese, traveling in China, promo-
ting Chinese goods etc.) ensures their success: makes each Chinese an active
supporter and participant of the process having place. The educational policy
of the Chinese state also contributes to the effectiveness of the work over the
coordinated feeling of citizenship by all means cultivated in the Chinese nation.
The very purpose of this policy is understandable and close to all segments of
the Chinese population, it addresses the patriotic / citizenship and national
feelings of the Chinese in their desire to develop the country and revive its
greatness.
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Results

Citizenship education can be seen as the most important idea of Chinese
pedagogical theory and educational practice. It is, to the greatest extent, based
on the concept of “Chinacentrism” which was proclaimed by the Secretary-
General of the CPC Central Committee Hu Yaobang in 1982 when he noted
that “patriotism is the best tradition and highest moral quality of the Chinese
nation, the main criterion for individuals, classes, parties, doctrines, theories
and ideological trends” (Wu, 2000). In modern China, citizenship education
solves very practical problems of nowadays Chinese nation as a union and forces
people to follow such values as reunification of the Motherland (this aspect aims
to reduce the level of hidden and overt sepretism in certain regions of the PRC,
introduces the official state position towards Taiwan, adjoining and disputed
territories), proves the ratio of “socialism with the Chinese tradition” as the
political system, harmonizes it with the capitalist democracy trends of the
West; forms the attitude of the Chinese towards the world, China, its leading
position in the world, human rights etc.

In the middle of the XX century Chinese educational and pedagogical
science adopted the Foremer Soviet Union‘s idea of 9 types of educational work
(moral (ideological), labor, physical, patriotic citizenship, aesthetical, religious,
legal, environmental and intellectual). At the same period the Chinese science
itself (basising over the works of Mao Zedong, in particular, the article “How
to educate people properly”) from above mentioned nine types of education
isolated four which were called “Great Four”. The “The Great Four” forms
the basis of Chinese educational theory till now and includes moral, labor,
physical and patriotic / citizenship education with the leading role belongs
to the patriotical / citizenship one. All the other kinds of educational work
(the list of it was expanded since 1950s) in China are to be seen through the
citizenship education and the idea of “Chinacentrizm”. Table 1 shows some
kinds of education and their tasks seen through prizma of citizenship education
in China.

Today, the whole system of values, beliefs, world outlook of the Chinese
people, as well as the social structure of the country is based on citizenship
education. It also includes issues of the spiritual state of the Chinese nation.
Using the experience of generations, the Chinese government plays a great role
in the forming of conscious citizenship among the inhabitants of the country.

In China, patriotism and citizenship is seen as the basis and prerequisite
for the normal and natural development of a child. Lou Shizhen (an expert over
citizenship education, Beijing Normal University) mentions that citizenship
education of a child should start from the family, which from the very first
days should form a child’s attitude towards the Motherland, people in order
to eliminate negative behavior and promote a healthy lifestyle. This attitude
should be positive, emotional and rational at the same time. The family should
be fully aware of the content and means of citizenship education create a special
family environment for the education of a new Chinese, taking into account age
characteristics and needs of the child. It is also important to apply all situations
and various sides of family life form conscious citizenship at every stage of
a child‘s development. Lou Shizhen gives a number of recommendations on
citizenship education for a family.
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CITIZENSHIP / PATRIOTIC EDUCATION

Type of Task of the educational activity
educational
activity
Ecological Educa- | People are to take care of nature and avoid pol-
tion lution because all the natural recourses belong
to the state and polluting makes harm to the
common proper of the Country
Religious  Educa- | China is a multicultural nation and being a part
tion of the culture religion and beliefs of other co-

citizens are to respected if their beliefs and re-
ligious values do not pay harm to the Country
and Chinese society

Labor Education

People are to work well and do as much as they
can on their working place to have an opportu-
nity to be useful for their country. Any work or
labor is appreciated by the Country.

Health Education

People are to take care of their health because
they are to work well. Any person in China
is seen as property of the Country and that’s
why not taking care of health is seen as making
harm to the common property of the State.

Physical
education

/  Sport

The Chinese are to go in for sports because
they are to be healthy workers and sports achie-
vements make good image of the Country.

Aesthetical Educa-
tion

Chinese material and non-material culture her-
itage makes an integral part of world cultural
heritage. A lot of traditional Chinese cultural
achievements are unique and cannot be seen el-
sewhere but China. That’s why from year to
year more and more foreigners come to China.

Hygienic Education

People are to take care of their hygiene because
it is a part of your health education and today
a low level of hygiene in some parts of China
makes harm to the image of the country in ge-
neral.

Sexual Education

People are to be well educated in sexual sphere,
be responsible for their sexual relationships, ad-
here the idea of responsible parentship because
in one hand it is a part of the health program
of the Country and in the other not control-
led childbirth pays harm to the economics and
social sphere of China as a state.

Mental education

People of China re to study well and adhere the
idea of life-long education because economics of
China needs well-qualified workers for the state
to be one of the economical leaders of the world.

Table 1. Task of the educational activity through prizma
of citizenship education in China
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According to them, parents should:
1) understand what is “patriotism” and “citizenship”;

2) pay attention to their own moral attitudes, determine the meaning and
direction of personal citizenship development;

3) understand the importance of citizenship education and produce it
their everyday life focusing the child over this particular issue;

4) pay attention to forming and development of patriotic and citizenship
emotions in the child;

5) direct the child to show citizenship in day-by-day life;
6) give children a personal example of citizenship and patriotism;

7) use different motivations to educate the child with proper citizenship
position (Ouyang, 2011).

In the educational institutions of the PRC, spirituality, citizenship and
morality are proclaimed as the fundamental basis of education. It is believed
that society as a social union of people can function and develop only with di-
rected, systematic and organized educational work over each individual. Today,
the Chinese society and educational institutions face the task of developing the
personality as a conscious citizen, who combines the universal values with the
specific features of the Chinese nation (Dzhgun, 2012).

Systematic citizenship education in modern China starts with a kindergar-
ten through ethical conversations with children, in the process of playing and
learning of Chinese language, in the course of general elementary knowledge,
aesthetical education and physical culture. In elementary school, a special sub-
ject is studied - moral and ideological education; in the middle - - political and
ideological education. In high school “Politics” is an obligatory course for all
the students (Boyenko, 2006).

For the needs of moral, ideological and political education the Chinese
educational system uses singing and music lessons. The State Education Com-
mittee of the People’s Republic of China recommends about 100 different songs
and musical works to be learnt at primary and secondary schools, including:
National Anthem, Songs About Motherland, “Without the Communist Party,
there is no China”, “In union we are strong”, etc. The Department of Moral
Education of the State Committee for Education of the People’s Republic of
China published and recommended for use by all schools of the country a tea-
ching manual entitled “The ceremony of raising the national flag - moral and
patriotic / citizenship education” (Boyenko, 2006). All the methods mentioned
aim to implement the strategic task to educate the Chinese youth according to
the state order, in particular - to focus all the educational tools to form at the
students the citizenship spirit.

In the primary school, the patriotic / citizenship education is carried out in
the spirit of “five points of love: for Motherland, people, labor, science and so-
cialism”: It aims to acquire such students‘ qualities as patriotism, collectivism,
sense of responsibility and duty, teach children to be organized and disciplined,
to give necessary knowledge about the Chinese society, Constitution and the
basic laws of the PR China; centers on studying of Chinese history, culture and
traditions, as well as the history of the Chinese Revolution.
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In secondary school, the content of citizenship education includes the fol-
lowing components: patriotic education, education in the spirit of collectivism,
socialist education for socialist modernization and creating of socialism with
the Chinese specifics, social morality and Chinese moral and ethical traditions,
labor ethics, Chinese culture and traditions, labor education, religious edu-
cation, hygienic education, socialist democracy and the foundations of legal
education, basic rights and duties of a citizen, Constitution and other laws of
the PR China, forming the habit and taste for work, being organized, reliable,
truthful and honesty, following healthy lifestyle (Li, 2007).

In high school, the content of citizenship education has a more political
and ideological character. It includes the following programs and courses:

1) patriotic education (revolutionary struggle of the Chinese people, unity
of the Chinese people and the unity of the Chinese state);

2) education in the spirit of collectivism (Marxism-Leninism and modern
citizenship education, Deng Xiaoping’s theory of building socialism
with the Chinese specifics, a course of knowledge on dialectical and
historical materialism);

3) political education and traditional Chinese morals;

4) labor education (education for socially useful work and practical acti-
vities);

5) socialist democracy, legal education and education of a builder of a so-
cialist society;

6) moral and psychological education (self-education and self-motivation;
healthy lifestyle, psychological and physical health, family relationship
education, sexual education, team and society, education of a sense of
friendship and good attitude towards people).

If at secondary school, the compulsory subject “Politics” accounts for
8.5% of the school time released for compulsory subjects. At high school the
time for this discipline goes up to 15 % (Luo, 2005).

The leading role in the implementation of the official state policy towards
education (state order) to school belongs to teacher. As part of the professional
training of teachers in China it was created a special program of citizenship
education of teachers-to-be nowadays used in all the Normal (Pedagogical)
universities of the country. Mainly it‘s issues are closely related politics and
ideology and are as following;:

1) theory of Marxism-Leninism, the ideas of Mao Zedong, Deng Xiao-
ping’s theory of building socialism with Chinese specifics;

2) patriotic education, education of the Chinese spirit, Chinese traditions,
Chinese history and culture;

3) domestic and foreign policies of the Communist Party of china and the
state government of the PR China;

4) legislative system of China and socialist democracy, the development
of discipline and responsibility;

5) general education of a person, ideals, forming of the social position and
correct relationship with the other people;

6) socialist ethics, social and professional ethics;
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7) development of the correct style of study, life and work, forming taste
and need of self-education and self-improvement;

8) labor education;
9) aesthetic education on the basis of Chinese culture inheritages;
10) psychological, spiritual and physical health of a person (Lu, 2011).

Start September 2001, in China, the third Saturday of September is de-
clared to be a national day of patriotic \citizenship and defense education as
a part of citizenship education state concept. This decision was adopted at the
23rd session of the Standing Committee of the National Congress of the PR
China according to Article 55 of the Constitution of the PR China “It is the
sacred obligation of every citizen of the People’s Republic of China to defend
the motherland and resist aggression” (Constitution of the People’s Republic of
China, 2014). According to this article in April 2001 the National Congress of
the People’s Republic of China adopted the National Law of the PR China “On
Patriotic / Citizenship and Military Education”. Start then in the programs
of primary and secondary schools in China, as well as of colleges and univer-
sities, there appeared the obligatory theoretical discipline “National Defense”
that aims to develop national, patriotic / citizenship and defense thinking of
students. Practical component of this subject contains different activities, that
teach children and youths to take care of themselves in wild nature, get them
acquainted with fauna and flora of their native region and China in general
(special attention is paid to edible plants), give initial medical training courses,
work in teams, follow the orders, help each other, cherish the national flag, be
engaged in strategic planning process etc.

Discussion

Patriotism and a national idea are considered to be two main conceptual
ideas of citizenship education in China today. Patriotism is seen as a set of
practical actions and the sum of theoretical knowledge that leads to the forma-
tion of national consciousness and self-consciousness of the Chinese people. In
practice, patriotism manifests itself as love for China, hope and faith in better
future of the country, readiness for practical activities for the benefit of China
and the Chinese people. The national idea is viewed as the orientation of the
individual to the interests of the state and society, and the corresponding sy-
stem of relations of the individual with others in the conditions of the state,
the formation of the ideal of a progressive democratic, legal, social, state (20
details about moral education in modern China, 2007).

Citizenship reflects the world outlook and attitudes of a person as a citi-
zen, focuses him / her on the identification of personal, civil, professional and
family development. One of the most important tasks of citizenship education
in China today is to provide young people with following practical skills: cri-
tical consciousness, ability to make conscious decisions, implementation of free
choice, understanding and following of norms and rules of behavior, knowledge
of laws, basic human rights, joint work for the benefit of society, personal social
responsibility, mutual understanding and mutual respect for each individual,
ethnic group, people and their cultures.

For recent 8-10 years the Chinese official educational science began to
revive the Concept of Consciousness Patriotism / Citizenship which was quite
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Figure 1. Types of citizenship motivators

popular in the Chinese historical genesis. Modern Chinese Pedagogical science
following the Western trends also allocates 4 types of underground that force
a person and make him / her to feel himself as a citizen of the country, a part of
a particular social or national union. Figure 1 shows the types of undergrounds
according to the Chinese contemporary pedagogical and sociological theory!.

If the Western sociology and education science pays much attention to
forming the emotional component of citizenship of a person, the Chinese fo-
cus their attention over the more practical ones, using “Social surrounding”
as a method of citizenship education. And defining it as directed process, the
Chinese traditionally delegate all the powers to the state and to the educational
system as the state‘s authorized body. This phenomena also has the ideological
and historical background and basis upon the requirement of Han Yu (philosop-
her, educator, state servant; 768-824) who obliged teachers to persuade theit
students that China is the most progressive, economically developed and logi-
cally organized state using concrete examples, but not limiting to the classic
postulate, that “behind the Great Wall there is no air and life is not possible
there” (History of the Chinese education, 2001)

From a substantive point of view, the directed consciousness citizenship
education of young people in Modern China is, first of all, “the formation of
a national consciousness, the feeling of belonging to the native land, the pe-
ople” (Pan, 2010). This process has two stages, which respectively indicate
different levels of assimilation of national values. At the first stage, ethnic self-
consciousness is realized on the basis of assimilation of the native language, fa-
mily customs, traditions, national mythology, art; folklore, convictions, ideals,
generally accepted norms of behavior and so on. At the second stage, social and
patriotic self-consciousness is formed in the process of a person being included
in practical activities directed on the development of the state, its ordering and
strengthening; studying the history of China, its cultural heritage; introducing
of various elements of Chinese culture into one’s own life and world perception;
establishing of friendly and partner relationship with representatives of other

1Western sociology quits ” Directly formed consciousness” as a motivator for citizenship
and uses “Philosophical motivators” to define the process of self-motivation of a person over
some social issues
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countries and nations, cultivating of the best features of the Chinese mentality
and national character, developing of self-identity as the Chinese etc.

The Chinese Government assigns the school the most important role in
this process and has prepared a whole package of documents specifying the
peculiarities of forming the patriotic and citizenship consciousness of the Chi-
nese youth: “The CPC Central Committee’s resolution on work over moral
and citizenship / patriotic education in primary and secondary schools”, “The
CPC Central Committee’s resolution on the implementation of citizenship /
patriotic education and strengthening work on moral education of schoolchild-
ren”, “The CPC Central Committee’s resolution on citizenship / patriotic and
political education of students and young workers” etc.

Conclusion

Citizenship education in China is based on modern principles of econo-
mic, democratic and information society, demands of the Chinese state taking
into account the process of globalization of the world economy as well as the
interests of the particular country. The task of citizenship education is defined
as strengthening the collective spirit; forming the mass consciousness of the na-
tion; assisting to rational, open, calm, confident authority of the state and state
leaders; realizing the importance of collective work over the implementation of
innovations; increasing the level of social responsibility of all citizens of the
country. That’s why following the historic and educational traditions of their
own country the Chinese till now make the citizenship \patriotic education the
main part and the task of the educational work in the country. All the other
directions of the pedagogical influence over children, youth and just any citizen
of China are to follow the “Chinacentrizm Concept” and go through the prism
of citizenship education to check out their expediency, usefulness and simply
vitality in Modern China‘s social and educational space.
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METHODOLOGICAL ASPECTS OF
EXCLUSION AND INCLUSION AT THE STAGE
OF ENTRY INTO THE ISSUE OF DIVERSITY

Olga Hurenko', Natalia Zakharova?

Abstract. This article reflects the current understanding of the proces-
ses of exclusion and inclusion of the national higher school, the results of
a sociological study of students’ heterogeneous groups of Berdiansk State
Pedagogical University in the framework of the joint European project
“Initial and further education and training for educationalists and mana-
gers in education in the field of diversity”, design of resources, conditions
for teachers’ training. Empirical data form the basis for the development
of inclusive educational space a model of the University and the Strategic
plan for the development of inclusive education in the region.

The conceptual idea of the study: in contrast to the traditional ideas pre-
valent in the national and foreign pedagogy, which limit the inclusive edu-
cation only to the integration of persons with disabilities into the cultural
and educational environment of an institution, we propose a vision of in-
clusive education as providing equal participation in the educational space
of various heterogeneous groups: individuals with disabilities, gifted per-
sons, migrants, socially vulnerable groups of population, representatives
of national and religious communities, etc.

The research methodology involves the analysis of scientific literature, le-
gislative and normative documents; sociological research; qualitative and
quantitative processing of empirical data; modeling of inclusive educatio-
nal space of a University.

Key words: exclusion, inclusion, diversity, inclusive educational space of
a University, strategic plan for the development of inclusive education in
a region.

Introduction

The relevance of study. Actual problems of modern higher school include
problems resulting from socio-political, socio-economic processes, the emer-
gence and escalation of inter-ethnic and international conflicts, problems of
representatives of heterogeneous groups’ integration.

Education, as an integral part and necessary condition of human life, is
the most sensitive to the effects of globalization and modernization. Globali-

1Berdiansk State Pedagogical University, First Deputy Rector.
?Berdiansk State Pedagogical University, Department of Preschool, Special and Social
Education.
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zation nature of the world led to the merger of life and value meanings both of
individuals and civilizations.

It is the civilizational dimension where problems of communication of
various social groups and communities, including the problems of their coexis-
tence in the educational space gain a special status. It is therefore important
to understand the different processes and phenomena in a single continuum of
the education system’s functioning of objectively existing social, ideological,
material, and psychological conditions influencing processes of identity forma-
tion and professional development. Global changes in the modern world reveal
serious contradictions in all spheres of social life, strengthening mutual confron-
tation with global trends of integration and disintegration, unity and diversity.
They appear quite clearly in the marginalized and socially unprotected groups
of the population.

In the conditions of a globalized world the civilization, as well as its car-
riers must be protected from leveling and even disappearance. For this, the
society has developed special protection mechanisms, primarily supporting the
trends of localization and identification. In the context of identity formation
there are two main ways of identifying it: protection, aimed at isolation from
the influence of negative processes, and social design as an adaptation to new
and quickly changing realities (Balcerowicz L., 2005).

The issues of social diversity, inclusion and tolerance have become extre-
mely acute for different countries of the world; they touch the fundamental
components of a human: health, labor, the intellectual and social capital. A
special place among them belongs to education, as it is the appropriate level
of education and culture that can provide self-affirmation and self-realization
of personality, a decent job, successful socialization. One of the urgent pro-
blems of education in Ukraine with a complex structure of stratification is the
development and improvement of the system of quality education provision
at all levels for the population, including persons with disabilities, migrants,
refugees, socially vulnerable groups, representatives of ethnic and religious mi-
norities that has claimed the search of ways and resources for their solution,
the development of international cooperation forms in this area.

The current situation requires the development and implementation of
alternative models of the through education system, awareness of a diversity
issue as a given one, as an important socio-political and educational issue which
must be solved in a wider philosophical and pedagogical vision of inclusive
education.

And as the answer to this question is the implementation of a joint Euro-
pean project TEMPUS-IV “Initial and further education and training for edu-
cationalists and managers in education in the field of diversity” (2013-2016),
for realization of which 20 universities of Western and Eastern Europe were
involved.

From the point of view of ideology of the project the concept of “inclu-
sion” is interpreted much broader and beyond the scope of inclusive education
in relation to persons with “disabilities” and is defined as “the process of see-
king and responding to the needs’ diversity of all learners through increasing
participation in teaching, cultures, communities, and reducing exclusivity in
their learning” (Ilessuep M. H., Ilerpskos II. A., IlTupun A.T., 2014, c. 27).
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Purpose of the study: to design inclusive educational space of a Univer-
sity and the Strategic plan for the development of inclusive education in the
region based on the analysis of social nature of the exclusion phenomena and
of inclusion in the context of diversity, generalization of sociological researches
results of students’ special educational needs, that is of different heterogeneous
groups’ representatives.

The research methodology involves the analysis of scientific literature,
legislative and normative documents in the context of diversity, inclusive edu-
cation, higher education; a sociological study of special educational needs of
students — representatives of different heterogeneous groups; qualitative and
quantitative processing of empirical data; modeling of inclusive educational
space of a University.

1. Social exclusion and inclusion in the context
of diversity: terminology field of study

A significant part of people in different periods of life is faced with phy-
sical, mechanical, social, psychological and other barriers that exclude them
from social functioning. This phenomenon in the scientific lexicon is defined
by the term ”social exclusion” and is often used in relation to the process of
marginalization, causes and consequences of access limitations to basic social
institutions of society.

In scientific and political discourse social exclusion (lat. exclusio — ex-
ception) is the process of the social objects deprivation from the prestigious,
socially-accepted values. The terms “social exclusion”, “victims of exclusion”
were introduced into scientific discussion in 1974 in France to refer to socially
vulnerable layers of the population. Above all, mentally and physically depen-
dent people, disabled people, single parents, orphans, deviants, maladaptive
people, marginalized, and marginal persons were meant (Boponkuu ®., 2000,
c. 5-16).

The analysis of scientific articles devoted to the problem allows allocating
two basic approaches to the interpretation of the social exclusion concept:

1 French approach that focuses on social solidarity, integration (inclu-
sion), which requires recognition and respect for the rights of all mino-
rities, that do not violate the integrity of the community;

2 Anglo-Saxon approach, declaring individual freedom, equal rights for all
citizens and is understood as a free choice both between individuals and
between an individual and society (Komymaesa A. A., 2006, c. 39-45).

During the second half of the twentieth century, the term “social exclu-
sion” was widely distributed in the Humanities in most European countries,
encouraging the creation of a number of international documents, concepts:
the European Social Charter (1965), the European Concept of Social Exclu-
sion (1984). The European Parliament has also authorized special programs to
combat social exclusion in Europe, with clearly defined conditions, because of
which people are suffering exclusion. Among the priority factors of exclusion in
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the European concept are: disadvantage in terms of education, skills, employ-
ment, housing, financial resources, etc. (€ppoueiicbka nosiruka i coujajubhe
naptHepcTBo B €C, 2012).

In the context of modern concepts of alienation in education the social
exclusion is understood as “diploma exclusion” which means the process of
exclusion of children, teenagers and even adults from the education system and
socially preferred forms of adaptation to life. A personality, marginalized or
not included in the socio-cultural process of development and formation for
a variety of reasons, feels the constriction, limitation in time, in procedural
and communicative aspects (IIImuxr B.P., 2006).

We’d like to represent our own view about the relationship between social
exclusion and educational space, representing the subjective-objective picture
of social reality through abstract and formal requirements, norms that exist in
social reality. In accordance with the classical definition of exclusion, society is
a certain social space, in the center of which there are members of the society,
forming a “mainstream” (confident, adaptable, recognized, outsiders). In the
next concentric circle there are the ones who were discriminated for different
reasons from the viewpoint of implementation of these rights (unconfident,
inadaptable, not enjoying their rights or not knowing how to defend them).
And finally, on the periphery of social space there are those who are the object
of multiple discrimination (disadaptants, insiders, personalities excluded from
social groups). In fact, it is this part of social space that will correspond to
a state of social exclusion and falling out of the educational environment.

Teaching experience allows us to speak about the social exclusion situation
in the student’s environment when, for various reasons, there’s no motivation
for studies and acquisition of a profession, participation in student activities,
extracurricular activities, volunteer movement, and where the missing classes
multiply, etc. As common reasons for this situation is the mismatch between
expectations and perceptions with the real picture of learning process, the
misalignment of needs: the needs that are relevant to the student are not
satisfied or they are not satisfied at all. An alternative to the situation of
exclusion is inclusion in the new understanding as a modern and realistic way
of solving this problem.

2. Sociological research in the framework of the
project TEMPUS-IV

With the aim of identifying the priority needs of students-representatives
of various heterogeneous groups and their satisfaction, minimization of the
conditions, causes of social exclusion, exclusion from the educational space
in the framework of joint European project TEMPUS-IV “Initial and further
education and training for educationalists and managers in education in the
field of diversity”, the sociological study was conducted by the working team
of the project in 2016.

The aim of the study was to obtain analytical information about the num-
ber of heterogeneous groups of students and their specific needs in the partner
universities of the project to develop software and other educational resour-
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ces in the field of preparation and further training of teachers and educational
managers to work with heterogeneous groups and organizations.

Tasks of the study: 1) determination of the number of the following groups
of students: young people — inophones (migrants), gifted young people (3 sub-
groups: intellectually gifted, artistically gifted and gifted in sports), young pe-
ople — representatives of socially vulnerable groups, young people with disabili-
ties (persons with disabilities); 2) development of diagnostic tools to determine
the educational needs of special groups of students for the above mentioned he-
terogeneous groups: selection and justification of the parameters and indicators
of the research, development of a tool for indicators’ measuring; 3) collecting
survey data, identifying the specific educational needs of the study subjects; 4)
analysis and synthesis of the research results.

The main problem of the research was to investigate what features of
the educational needs of students’ special groups were, and to what extent
the subjects of the educational process are oriented to satisfy these needs for
inclusive education, appropriate services and conditions of education.

Research methods: collection of statistical data on the number of special
groups of students, questionnaires, quantitative and qualitative analysis of the
results.

Research tool — a specially designed questionnaire.

Subject of research: educational and social needs of students’ special
groups; ideas of students’ special groups about opportunities to meet their
educational needs (attitude to mutual learning, awareness about inclusive edu-
cation, educational needs of students, social needs, types of possible educational
support, organizational and pedagogical requirements, educational and metho-
dological needs, logistics needs, expectations related to future education).

Let’s reveal the results of the survey in Berdiansk State Pedagogical Uni-
versity (Ukraine), which was an official participant of the project TEMPUS-IV.
The study included 860 students from different faculties, 486 of which were iden-
tified as representatives of the diagnosed heterogeneous groups. Quantitative
analysis of the respondents is represented by the following types of samples:
40% — gifted young people; 27% — young people with disabilities; 22% — in-
ophones; 11% — young people — representatives of socially vulnerable groups
of the population.

The conducted analysis of the study results on the scales of needs’ deno-
minations of student youth confirms the diversity of the educational and social
needs of students’ different groups. The needs in recreation, in health pre-
servation, in considering religious beliefs, maintaining relations with national
culture, and overcoming the language barrier have the least preferences among
the students. This choice is interpreted as a predictable and happy one.

The method of ranking the educational and social needs of students in he-
terogeneous groups let identify the following priority training needs and conduct
the qualitative analysis: the need for pedagogical support in special learning en-
vironments, quality education, organizational and informational support. The
priority social needs include: the need for social contact, approval, recognition,
and social status.

The comparative analysis of the educational needs of heterogeneous groups
has shown that the following groups need satisfaction in pedagogical support:
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young people — representatives of socially vulnerable groups of the population
(37%), gifted young people (23%), inophones (21%), young people with disabili-
ties (19%). The category of gifted young people has the greatest need in special
education (48%), it’s followed after the degree of preference by young people —
representatives of socially vulnerable groups of the population (19%), inopho-
nes (17%), young people with disabilities (16%). The following groups have
a priority need to obtain a quality education: inophones (50%), gifted young
people (22%) young people — representatives of socially vulnerable groups of
the population (20%), young people with disabilities (8%). Organizational and
informational support is needed by young people with disabilities (48%) young
people — representatives of socially vulnerable groups of the population (34%),
inophones (18%).

Thus, the priority educational needs among all respondents, as well as
after the degree of importance of this need among the other needs’ sets of this
category of students is as follows: inophones — the need for quality education,
talented young people — the priority is given to the need for special learning
environments, for groups of young people-representatives of socially vulnerable
groups and for those with disabilities among the priority educational needs is
satisfaction of the need for pedagogical support.

A comparative analysis of the social needs of heterogeneous groups has
shown that in the satisfaction of needs in social communication gifted young
people are more in need (36%), later on after the degree of preference are
inophones (29%) young people- representatives of socially vulnerable groups
of the population (28%), young people with disabilities (7%). The approval
and recognition is needed in the first place by gifted young people (60%), by
young people-representatives of socially vulnerable groups of the population
(38%) and by inophones (2%). Satisfaction of the need for social status is
experienced by the representatives of the category of gifted young people (49%),
young people with disabilities (24%) young people-representatives of socially
vulnerable groups of the population (27%).

Thus, the matching, the comparison of empirical material obtained during
the sociological research allowed to perform more precisely the preferences,
values of heterogeneous groups representatives of Berdiansk State Pedagogical
University, to test the research hypothesis and to make sure about the need
to design and develop inclusive educational environment, the corporate culture
of a heterogeneous community, intensify teachers’ and educational managers’
training to work with heterogeneous groups and organizations.

The results of the sociological research allow us to design inclusive edu-
cational environment of the University (on the example of Berdiansk State
Pedagogical University), the strategic plan for the development of inclusive
education in the region, the strategies for networking in territorial educational
community, they are as well put in the basis for the development of educatio-
nal modules, courses, oriented to the priority needs of these groups of student’s
community, suggesting the formation of a new pedagogical vision of the nature
and organization of inclusive education to meet the current needs of pluralistic
society.
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3. The inclusive educational environment of the
University

Modern life places special demands on the quality of educational servi-
ces in a higher education institution and while training competitive specialist,
which is largely ensured by the minimization of conditions of exclusivity, adap-
tation, and inclusion of the student in the educational process. Successful
adaptation depends on the ability of educational systems to be more flexible
and responsive to the needs of students. In terms of implementation of such
approaches the role of a teacher changes — from the source of ready-made
knowledge to an educational manager, consultant, proofreader, editor, and of
a student, from receiving knowledge to creating something new, to a realizer
of personal ideas, inclinations. In this context it is important to choose such
a pedagogical approach that would best satisfy the needs of students in self-
realization, creativity, quality of pedagogical support, approval, recognition,
overcoming language barriers, etc., to create conditions that are optimal for
achieving not only academic success but personal success as well.

We believe that one of the conditions of solving the problem of special
needs, self-actualization of a student-representative of any heterogeneous group
is the development of inclusive educational space of a University.

The problem of the definition of “educational space” in the last decade
has become more and more interesting for scientists and researchers in different
fields of science. In one research, this phenomenon is considered at the level of
the territory, which often leads to the identification of the concepts “educational
environment” and “education system” (A. Liferov, E. Dneprov); in others, it
is about the interaction between a child and an adult (I. Frumin, D. El’konin);
thirdly, it is seen as the educational environment (T. Borisova, P. Ponomarev);
fourthly as an event, as a phenomenon, a development situation (N. Borytko),
as the educational system (O. Gugolenko).

M. Gromkova believes that “educational space — a space in which edu-
cational processes occur, i.e. the interaction with the surrounding world is
implemented and realized. In the pedagogical processes it is specially narro-
wed, restricted, directed in a certain direction in time (present and history) and
event (depending on the content of studies) aspects”. The author proposes to
consider two planes of the educational space: the external (sociocultural) and
internal (personal). Quantitative and qualitative characteristics of the edu-
cational space in the educational process largely depend on a teacher, his or
her internal culture, outlook, worldview, as well as readiness to implement the
interactive, perceptual and communicative functions (Ipomkosa M. T.; 2003,
c. 65).

According to M. Korbut, “educational environment” is directly linked to
the concept of “educational experience” because the environment is posited as
the totality of organizations experience’s conditions in education. Environment
in this case is not the material conditions but the symbolic field. It is born and
functions where there is a communicative interaction between different senses
or modes of activity and as a result accumulates this diversity so that each of
the participants in the environment is able to change his or her own position
and own vision of the situation and to formulate possible new draft of the
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description and, therefore, a new design of the situation (Korbut, A. M., 2004,
p. 106).

The willingness of the participants in the educational process to adequa-
tely respond to the challenges depends largely on the understanding of the
processes, factors and their control mechanisms, as processes of globalization
lead to rapid social, economic, political upheavals and issues of social stratifica-
tion, social inequality are beyond the range of interest not only of sociologists,
philosophers, and economists.

The diversity of the social environment is stated in the field of sociology
(M. Weber, T. Parsons, P. Sorokin and others) in the framework of social
stratification theories. The diversity is the basic characteristic of the social
structure of society and represents a set of indicators that show the degree of
variegation, diversity of society; accentuate the richness of this society’s shades.

Education is a process of gradual development and maturation of a person,
formation of his personality; in other words, this is a special socio-cultural pro-
cess of development and formation of personality. The education system ena-
bles people to enter the world of contacts with different social parties, thereby
creating and accumulating socio-cultural baggage in their life (uksaro3uBHOE
obpa3oBaHwve : Tpobaembl U TiepcrekTusbl, 2014, c. 65-67).

Realization of the goal of inclusive education will claim, in our view, resol-
ving a number of tasks: improvement of regulatory-legal, scientific-methodical,
financial-economic support, focused on implementation and support of inclusive
education; introduction of innovative educational technologies, models of pro-
viding special educational services to persons with special educational needs;
formation of the educational-developing environment through the provision of
psycho-medical and socio-pedagogical support; ensuring access to social envi-
ronment, educational space; development and use of special didactic resource
and rehabilitation facilities; improving the system of training and retraining of
teachers working in inclusive education; communicative function as the main
mechanism of the educational environment functioning; the involvement of stu-
dents’ parents with special needs to participate in the training and socialization
process.

In numerous international documents the key human rights standards
are formulated, including the right to education. The General Declaration
of Human Rights, proclaimed by the United Nations on 10 December 1948,
focuses on the fact that every person has the right to education, which should
be available for him or her.

In the Declaration on the Rights of Persons with Disabilities, proclai-
med by the United Nations on 9 December 1975, it’s stated that people with
disabilities should enjoy all the rights set forth in this Declaration.

The standard rules on the equalization of opportunities for persons with
disabilities were adopted by General Assembly Resolution 48/96 of 20 Decem-
ber 1993, proclaimed that States-parties should recognize the principles of equal
opportunity in primary, secondary and higher education for children and young
people with disabilities.

In the Salamanca Declaration of 1994, adopted at the World Conference
on Education of Persons with Disabilities, it’s told about the principles of po-
licies and practices in education. The Declaration stated that persons with
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special needs in education should have access to education in ordinary schools
where conditions must be created on the basis of pedagogical methods and
techniques focused on this category of children and their needs. Regular schools
with inclusive orientation are the most effective means of combating discrimi-
natory attitudes, creating a favourable atmosphere in society, building an in-
clusive society and providing education for all. It is also mentioned that it’s
necessary to support the education of persons with special needs as an integral
part of all educational programmes.

Thus, the right to education is a fundamental human right; the right to
education of persons with special needs must be guaranteed without discri-
mination and any restrictions. States should recognize the principle of equal
opportunities in the field of primary, secondary and higher education for child-
ren, youth and people with individual characteristics. Integrated educational
structures, special educational system should develop in the direction of inclu-
sive model of education.

Legislative recognition of the right to education of Ukrainian citizens, in-
cluding those with mental and physical disabilities, is displayed in the current
legislation guaranteeing the right to education without discrimination and on
the basis of opportunity’s equality, provides education at all levels. But the real
situation of inclusive education implementation requires a qualitative change
both in the existing Special education and in General one as well. Legal re-
gulation of integrated or inclusive education will call for specific changes in
legislation.

The policy of inclusion is based on the basic principles: a person’s value
does not depend on his or her abilities and achievements; everyone is able to
feel and think; every person has the right to communicate and to be heard; all
people need each other; the true education can only be provided in the context
of real relationships; all people need friendship and support; diversity enriches
all the aspects of human life.

Based on the above mentioned universally accepted principles of inclusion
we formulate the following principles of functioning of the University inclusive
orientation: continuity and multi-level; training orientation on the development
of a wide range of graduates’ competencies, including perception and genera-
tion of new knowledge; development of creative thinking, ability to find creative
solutions to problems; leadership and social responsibility; interaction and in-
terpenetration of scientific and educational activities of teachers; openness and
availability of the University; integration principle of scientifically-educational
environment of a University into the state and the international system; prin-
ciple of compactness, unity of a campus.

Solution of educational tasks of the institutions of an inclusive orienta-
tion is based on implementation and adherence to the principles of inclusive
education development (author’s vision): the science that involves the deve-
lopment of theoretical and methodological foundations of inclusive education;
program-methodical tools, monitoring and analysis of the results of inclusive
education implementation, assessment of technologies’ effectiveness used to
achieve learning outcomes, conduct of an independent examination; consis-
tency that ensures equal access to quality education for persons with special
educational needs, early diagnosis and aid, continuity between levels of educa-
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tion: preschool — General secondary education — vocational — higher edu-
cation; variability that provides the correction orientation, the organization of
personality-oriented educational process in the complex developmental work
to meet the socio-educational needs, creation of conditions for social, labour
rehabilitation, integration into society; the principle of social responsibility in
the family provides training, education and development of children; creating
conditions for the development of natural abilities; participation in the educati-
onal and rehabilitation process; the principle of social partnership with the aim
of the process optimization of educational integration of persons with special
needs.

Based on the above mentioned, we define the essential characteristics of
approaches to the inclusive environment of the University. To build an inclusive
society it’s necessary to undertake a number of sequential steps: 1) recognition
of diversity as spiritual values; 2) to learn how to interact with it; 3) to use
diversity as a development resource.

For the educational environment to act as a developing educational en-
vironment, during the interaction of its components, it has to acquire specific
properties: flexibility, meaning the ability of educational institutions to rapid
restructuring in accordance with the changing needs of an individual, envi-
ronment and society; continuity, expressed through the interaction and the
continuity of its constituent elements; variation, implying a change of educati-
onal environment in accordance with the needs in educational services of the
population; integration, providing solutions to educational problems by streng-
thening cooperation between its member institutions; openness, providing the
participation of all subjects of education in management and democratization of
training forms, education and interaction; policy on the active communication
of all subjects of educational process, carried out on the basis of pedagogical
support of a teacher’s special position.

Taking as a basis a common definition of “space — many objects that
have relationships” educational space is specified as a really existing space-time
continuum of educational events’ functioning system, a certain objectively ex-
isting body of interrelated material, political, ideological, socio-psychological
factors and conditions that directly and indirectly interact with a person in the
process of formation and development of his or her qualities, skills, attitudes,
behavioral orientations (MHKI031BHOE 06pa3oBaHue : TPOOIEMBI W EPCIEKTH-
BbI, 2014, c. 67).

Educational space represents, on the one hand, subjective and abstract,
on the other one an objective picture of social reality. It is created on the basis
of subjective factuality, that is, subjective values, and also objective (formal)
requirements and norms, existing in social reality (I. Surina).

Based on the definition of educational space, peculiarities of its relations-
hip with social space, it can be argued that the educational environment has
the following characteristics: multidimensionality that includes many indica-
tors that determine the existence of agents, such as: life-world environment,
the environment of stay, educational practice, educational and developmental
technologies, etc.; diversity — association (on the basis of educational activi-
ties) in the same space-time zones of heterogeneous, even dissimilar elements;
temporality — organization of time, ability to differentiate time zones: age and
regional; relative continuity — existence in a certain time interval; the length is
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manifested in a number of educational institutions and the repetition of events,
in their zonal prevalence of personal, group and institutional level within the
common space; saturation is caused by many events ordered in time and space
in the life of the agent related to education, latently containing the value that
determines his or her life’s path; asymmetry — it is impossible to identify
two symmetric subspaces containing similar structural organization and the
same exchange networks, which correspond to interactions; assimilativity —
acceptance of the minority by the majority in which the minority accepts the
values and norms of the majority (dominant culture); complexity — the large
number of different elements, orientations for educational, cultural systems,
values and appropriate types of social behavior underlying the relations be-
tween agents; openness — the presence of permeable, movable, probabilistic
boundaries (primarily in the temporal dimension), as well as the ability to ex-
change information with the public system; nonlinearity — social reality —
social space — social life — educational space — the living world.

Based on the analysis of the scientific literature on the problem under
consideration we define the inclusive educational environment of the University
as a space in which there are social and educational relationships and the
relationships of educational process subjects, social phenomenon, educational
policy, values, etc., which determine the specificity of the implementation of
education purpose, upbringing and comprehensive development of an individual
in the heterogeneous society.

In the structure of inclusive educational space of the University we dis-
tinguish the following elements: subjects of the educational process (students,
teachers, representatives of medical institutions, public organizations, rehabi-
litation centers, cultural centers of national communities, etc.), regulatory and
material support.

The relationship between the subjects of the educational process is aimed
not only at meeting the educational needs of inclusive people, but also to pro-
mote the formation of active civil position in science, education, culture, sports,
skills to adequate broadcast of information and socio-positive communication
in an inclusive society, and socialization.

Regulatory support includes, primarily, the implementation of govern-
ment documents regulating educational process of the University in terms of
inclusion (laws, orders, standards, regulations, recommendations, etc.), gui-
dance documents, allowing teachers and staff to work with inclusive people in
the special conditions, and internal documents concerning the organization of
inclusive education taking into account the conditions and possibilities of each
specific University.

Material support involves the segment of material-technical and informa-
tional-consulting infrastructure of the University, allowing realizing in practice
the idea of inclusive education, for example, special equipment for teaching
the hearing impaired, visually impaired, hard traveling, language laboratories,
mobile consulting stations, etc.

Let’s comment on the project of the inclusive educational environment
of the University, for example, the representatives group of gifted young pe-
ople in the field of literature. By giving priority to the educational and so-
cial needs of this students group of Berdiansk State Pedagogical University,
namely in quality education, in special education, pedagogical support, social
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contact, approval and recognition, social status by a project working group and
philologists-volunteers, as one of the areas focused on inclusive education, rela-
ted services, and support of creative talent it is supposed to use and improve the
experience of extracurricular classes, creating the conditions for self-realization
in the literary field. In the form of a cultural project, students will have the
opportunity to self-realize, for example, in the writing of works in various lite-
rary genres in Ukrainian, Russian, English, German, etc. languages, gain the
skills of tolerant behavior and communication with writers and poets of the
region, country and abroad. It is on the basis of the capability-oriented ap-
proach (Capability Approach) that this project will be joined by students from
different institutes and faculties of the University: Institute of Social Pedagogi-
cal and Correctional Education, Primary Education, Faculty of Computer and
Energy Saving Technologies, Physical Education, Physics, Mathematics and
Technological Education with different creative abilities and preferences.

Students of different nationalities from different regions of Ukraine are in-
volved in bilingual communication, are attached to the values of the world and
national culture by means of the Ukrainian, Russian, English, German, Bulga-
rian languages and cultures. A student of Computer Technology Faculty can
write poetry in Russian, a future social teacher — in English, a primary school
teacher composes a fairy tale in German; a student-Bulgarian — in Ukrainian,
etc. As a result of participation in this project of teachers-philologists’ profes-
sional support, approval and recognition after the publication in the student
newspaper ”University word”, the literary almanac, the local press, perfor-
mances of their works at student parties, and at different events we expect
that students’ self-esteem will increase, values will be changed, a positive moti-
vation for learning, acquisition of teaching profession, social status of an active
individual activity will be formed.

A modern qualified teacher, regardless of involvement in any heterogene-
ous group, is formed through the development of specific skills, optimal use of
personal potential, the ability to manage a diversity of student’s composition
in his or her future professional activities. This task cannot be solved in one
project, so we need a holistic system of logical, thoughtful activities at the
level of network interaction of the University with educational, cultural, social
institutions, organization of dialogue and cooperation with civil society, forma-
tion of regional communities of the social partners on matters of integration in
society, the development design of inclusive education in regional communities.

4. Strategic plan for the development of
inclusive education in the region

The need for the development and implementation of the Strategic plan
of inclusive education development in the region is due to the information and
statistical data. According to the Central psycho-medical-pedagogical consul-
tations among children in Ukraine (10.5 percent) 837315 children have dis-
orders of psychophysical development: 246308 (violations of the musculoske-
letal device), 240033 (visual impairment), 212704 (speech disorders), 60400
(impaired mental function), 52266 (mental retardation), 22467 (hearing im-
pairment), 3120 (autism), 17 (deaf-blindness).
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The development of inclusive education in Ukraine — a complex, multi-
faceted process, involving scientific, methodological and administrative resour-
ces. The implementation of inclusive education requires the creation of appro-
priate educational space, creation of training programs, providing scientific-
methodological and socio-pedagogical support. Pedagogical collectives of edu-
cational institutions of all educational levels are in dire need of assistance in
the organization of pedagogical process, the establishment of cooperation of all
participants in an inclusive process, where the Central figure is a child.

The conceptual ideas of the Strategic plan of inclusive education de-
velopment in the region is actualized with the following provision: Ukraine,
having ratified international legal instruments (UN Declaration on human rig-
hts, Declaration on the rights of persons with disabilities, the UN Convention
on the rights of the child, UN Declaration on the rights of persons belonging
to national or ethnic, religious and linguistic minorities, etc.), declared to the
global community about its liabilities in the area of human rights, including
children and young people of different heterogeneous groups.

The formation of mechanisms system for the integration of persons with
special needs, migrants, refugees, members of ethnic and religious communities
into the society affects the fundamental components of a human: health, labour
and intellectual capital. A special place among them belongs to education, as
it is the appropriate level of education that can provide a decent workplace,
self-assertion and self-realization, successful socialization.

The right to education for citizens of Ukraine, including from among the
heterogeneous groups are reflected in the current legislation, based on univer-
sally recognized international human rights standards, as articulated in the
Universal Declaration of Human Rights (1948), Declaration on the Rights of
Disabled Persons (1975), General Assembly Resolution ”Standard Rules on
the Equalization of Opportunities for Persons with Disabilities” (1993), the
Salamanca Declaration (1994).

In Ukraine the right to education without discrimination on the basis
of equal opportunities at all educational levels is guaranteed by the laws and
normative legal documents: the Constitution of Ukraine, laws of Ukraine “On
education” (2014), “About social protection of disabled persons in Ukraine”
(1991), “On rehabilitation of disabled persons in Ukraine” (2005), “On pro-
tection of childhood” (2001) and others. To implement public policies towards
certain categories of children and young people, representatives of heterogene-
ous groups the Ministry of Education and Science of Ukraine in 2009 created
the Concept of development of inclusive education and the following documents
were approved: “Action plan regarding the implementation of inclusive educa-
tion of children with special needs in secondary schools for 2009-2015”, “On
approval of action plan concerning the introduction of inclusive and integrated
education in General schools for the period up to 2020” and so on.

However, the existing system of education in Ukraine at present does not
fully provide the accessibility and equality of rights to education by children —
representatives of various heterogeneous groups, their socialization. There is
an urgent need to reorganize the government policy on the provision of educa-
tional services, creation of equal conditions and opportunities for all without
exception. This requires the development and implementation of alternative
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policies, models of education systems through education and socio-pedagogical
support, creating conditions for upbringing and education of these children
among their peers, from preschool level until they receive professional training.
Inclusion, in the new understanding, is a modern and realistic way of solving
this problem.

Despite the difficulties and the ambiguity of the acceptance of this is-
sue by the society, inclusion broadens the circle, opens wide opportunities for
adaptation of children in society, their realization and affirmation.

Goal of the Strategic plan of inclusive education development in

the region:

- support and promotion of the state policy implementation in the sphere
of inclusive education and social acceptance of the problem;

- meeting the needs in basic education for all marginalized groups, the
expansion of forms and types of educational institutions, improvement
of the conditions of learning, types of support, training;

- involvement of all the individuals into the educational and socializing
processes, regardless of age, gender, ethnic and religious affiliation, social
status, health, level of intellectual and physical development, educational
achievements;

- ensuring equal treatment of all people and the creation of necessary
conditions for persons with special educational needs.

Implementation of the goals of the Strategic plan of inclusive education

development in the region would require the solution of several tasks:

- improvement of normative-legal, scientific-methodical, financial-economic
support, focused on the implementation of inclusive education in the re-
gion;

- introduction of innovative educational technologies, models of providing
special education services to persons with special educational needs;

- formation of the educational-developing environment through the pro-
vision of psycho-medical and socio-pedagogical support;

- provision of barrier-free access to the social environment, educational
premises;

- development and use of special educational and didactic support, reha-
bilitation training tools;

- improvement of training or retraining system of teachers working in
inclusive education, intercultural communication.

FExpected results:

- the formation of a new philosophy of thinking in society; respect and
tolerance toward all people with developmental disabilities and behavior
based on the ideology of non-discrimination on any grounds;

- organization of cooperation and constructive engagement of all subjects
of the educational and developmental process of the region in the field
of inclusive education;

- initiation of children, teenagers, young people with special educational
needs and their families to social and educational institutions, invol-
vement in an inclusive process;

- de-institutionalization of the institutions of segregation and social inte-
gration of people with disabilities.
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Key partners: regional state administration; district state administrati-
ons; municipal councils; universities; departments of education (district, city),
primary, secondary, non-formal institutions; social and cultural institutions
(Centre of social services for family, children and youth, Centre for social re-
habilitation of the disabled persons, Center for children and youth creativity;
cultural-educational centers of national communities; public organization: in-
ternational organization ”Red cross, Religious mission of the Roman Catholic
Church in Ukraine “Caritas-Spes”, youth organizations; volunteer organizati-
ons; mass media.

Business strategies. Directions for the development and implementa-
tion of the Strategic plan of inclusive education development in the region have
identified the following strategies:

Strateqy of concentrated growth involves the strengthening of positions
of state policy in the sphere of inclusive education, support, and encourage
of its implementation at the level of regional legislative and executive authori-
ties. Planned activities: promotion of inclusive education in the region; making
suggestions about the implementation of inclusive education in the system of
educational establishments (preschool, General education, extra-curricular, vo-
cational, higher); initiating the development and implementation of regional
social program “Available environment”; creation in higher educational insti-
tutions of the region preparatory departments for students with disabilities;
the initiation of training and retraining of specialists in inclusive education
at the regional courses of teachers’ improvement of qualification; assistance to
minimize regulatory and bureaucratic barriers to innovations related to the
practical implementation of inclusive education in the region.

Strategy of integrated development: increase, merging of structures, orga-
nizations working in the field of inclusion. Planned activities: establishment of
special Funds of the literature on the problem of inclusion in a book (libraries)
and electronic (library) format; creation of a regional network of institutions of
the inclusive profile (regional methodological center for targeted assistance, the
centre of the playing customer support, a lekotek, center for language adap-
tation, centre for intercultural communication, support laboratory of talented
youth; development of socio-pedagogical project “Distance learning of children,
students with limited functional abilities” (distance school in Berdiansk, regio-
nal resource center for distance learning at the Competence centre for inclusive
education of Berdiansk State Pedagogical University).

Strategy of diversification growth: development and introduction of new
services for members of heterogeneous groups. Planned activities: assisting
students with limited functional abilities in learning; training of children with
disabilities, parents, teachers to distance learning; provision of relevant lite-
rature from the library and electronic funds for teachers, parents, volunteers
on the problem of inclusion; organization of summer rest and recreation in an
inclusive environment.

Strategy of corporate development: formation of corporate culture, inter-
cultural communication. Planned activities: training of teachers implementing
inclusive education; development of scientific and methodological materials to
support inclusive education: individual plans, didactic material for children
with disabilities, recommendations for tutors, teachers; introduction of increa-
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sing forms of pedagogical skills in the context of inclusive education: scientific-
practical conferences, round tables, seminars; a series of pedagogical workshops
on inclusive education; the organization of regional scientific-methodological fo-
rum ”Equal rights — equal opportunities”; the Days of national cultures of the
Ukrainian Northern Azov; the initiation of exhibitions for pupils and students
of creative collectives; personal exhibitions of gifted youth; holding webinars
and online lectures on the problems of inclusive education.

Strategy of management of educational services involves providing ef-
fective management of the implementation of the Strategic plan for the de-
velopment of inclusive education in the region. Planned activities: provision
of psycho-pedagogical, socio-pedagogical support of students, students with di-
sabilities, their families; development and implementation of programmes on
inclusive education and intercultural communication on the basis of training
courses; provision of information and methodological services to clients with
disabilities.

Monitoring of educational services in the field of inclusive edu-
cation. Conduct intermediate and final monitoring of the Strategic plan im-
plementation for the development of inclusive education in the region using
the methods of mathematical statistics, publication, factographic; parametric,
independent expert evaluation.

On the basis of quantitative and qualitative analysis of the results of the
Strategic plan implementation for the development of inclusive education in the
region to form proposals for improvement of normative legal and methodical
bases of inclusion and offer them to the Department of education and science of
Zaporizhzhya Regional Administration for consideration and making necessary
decisions.

Conclusions

1. Diversity — the differences between people regarding sex, age, ethni-
city, religion, health or disability, the specific characteristics of the individual,
etc.

The diversity is manifested not only in social differences but also in the
individual psychological characteristics of subjects of the educational environ-
ment, which is not an obstacle for its successful operation, but on the contrary
fills it with various meanings and strengthens the educational effect.

2. Inclusive education — the process of ensuring equitable participa-
tion in the educational space of educational institutions of various heterogene-
ous groups: individuals with disabilities, gifted, migrants, socially vulnerable
groups, ethnic and religious communities, etc.

3. The inclusive educational environment of the University — a space
in which there are social and educational relationships and the interrelations-
hips of subjects of educational process, social phenomena, educational policy,
values, etc., which determine the specificity of the purpose of education imple-
mentation, upbringing and comprehensive development of an individual in the
heterogeneous society.

In the structure of inclusive educational space of the University there are
the following elements: subjects of the educational process (students, teachers,
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representatives of medical institutions, public organizations, rehabilitation cen-

ters,
port.

cultural centers, national communities, etc.), normative and material sup-

4. One of the conditions of inclusive education implementation is the

adoption and implementation of the leading ideas of inclusion, inclusive edu-
cation at the state level, at the level of regions, territorial communities, and
micro-societies.
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JINOAMHA Y OCBITHBOMY IIPOCTOPI
SMART-CVYCIIIJIBCTBA

Banenmuna Boponkosa', Oavea Kueator?

AmnoTaniga. IIpeacrasiena KOHIENTya i3allis sSMart-CyCcuijbCTBa B aHTPO-
MOJIOTIYHOMY Ta COII0AKCIOJIOTiYHOMY BHUMIipax, Je smart-JIFoIuHa po3IJis-
JAETHCS AK CyD’€KTOM Smart-cyCcminbcTBa B KOHTEKCTI BUBYEHHS OCOOIH-
BocTell 11 XKUTTETIAIBHOCTI B OCBITHBOMY IIPOCTOPI.

Kuaro4yoBi ciaoBa: indopmaliiine CycuisibcTBo, Smart-CyCcuijbcTBo, smart-
JIFOJIMHA, «CYCHiJICTBO 3HAHB Ta, iHHOBAIil», iIHHOBAIfiHA OCBiTA.

Abstract. The conceptualization of smart-society at anthropological and
social-axiological dimensions is represented at the article. The smart-
individual is considered at the context of discovering one’s life-sustaining
activity at the educational space.

Keywords: informational society, smart-society, smart-individual, society
of knowledge and innovations, innovative education.

Bceryn

AKTyaJIbHICTh JOCHIAXKEHHS 0COOMBOCTEH JIOAWHN 1 OCBiTH y smart-
CyCHJIbCTBI PO3rOPTAETHCS B JIBOX MMAPAJIETbHUX IIJIONIMHAX €BOJIIOII] CyCHijib-
CTBA BiJ iHAyCTPiaibHOTO SO MOCTIHAYCTPiaabHOrO Ta Bif iHGOpPMAIIHHOIO 10
smart-CyCcmiibCTBa, 10 TOTPe0y€e BUSBJIEHHS Yy KOHTEKCTI JAHOI €BOJIOII IIHX
B3aeMOBiTHOCHH. MaTpuiia smart-cycrnisbCTBa aKTyasi3ye yBary Ha OCMUCJI€HH]
B3aEMOBITHOCUH «JIIOJMHA-OCBITA», IO € IMEHTPAJIBHOIO CKJIAIOBOIO ¥ HAraThox
JOCJTIIXKEHHSAX CYydacHOI HAYKH, AKY MOKHA OyJ10 6 OXapaKTepu3yBaTH K MiXK-
gucruiniinapay. Emnicremonoriaamnit XxapaxTep MOCTAaHOBKU JaHOI mpobsieMu Ta
MTPaKCEOJIOTiUHe BUPIIIEHHST TaHOI TPODIeMU HA KOPUCTH JIIOJIUHU CBiTUYNT, IO
COIIiyM TIOBHHEH BOJIOIITH HEOOXiTHUMY i JOCTATHIME PECYPCAMU JIJIs CBOTO BiI-
TBOpPEHHS Ta e(PEKTUBHOrO PO3BUTKY. 3 cepeauuu 80-X pp. MUHYJIOTO CTOJITTS
cormiorymamiTapHaa Hayka (POPMYEThCA K MPUKJIAIHA HayKa, KA iHTEHITIOHYE
CBOI JOCJII/I?KeHHd Ha BUBYEHHI 0COOUCTOCTI JIIOAMHU Ta 11 B3a€MOBIJHOLICHHI
3 OCBITOIO.

Mera crTaTTi — PO3KPUTH KOHIENTYaIi3allil0 Smart-cyCcmiabCTBa, HOro
TIOHSITTEBO-KATETOPIMHMUI amapaT Ta eBOJIOIII0 OCHOBHUX MOT0 KaTeropiil B aH-
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TPOIOJIOIIYHOMY Ta COII0AKCIOIOTriYHOMY BUMipax, Je smart-yIouHa po3riis-
JAETHCH K Kpearopa iHHOBAIIHHOIO CepeIoBUIA B KOHTEKCTI BUBYEHHH OCO-
OMBOCTEH 11 KUTTEMIATBHOCTI B OCBITHBOMY MTPOCTOPI.

Cran maykoBoro ompaioBaHHs mnpobsemu. Comianpauil dheHoMen
CMapT-CyCHiIbCTBA, IO 3’SIBUBCSI B KOHTEKCTI iCTOPHUYIHOI €BOJIIOIII HAayKOBOI
kaprunu cBitu (indopmManiiiHol peBosiionil), ChOroAHl € aKTYaJbHUM 3 TOYKH
30py MYJIbTUKYJIbTYPHOCTI Ta MizKIACIAILTIHAPHOCTI cyvdacHOl Hayku. Busden-
HsT OCODJIMBOCTEH B3AaEMOIIT JIFOAWHY i OCBITH y Smart-CyCmibCTBI pO3MOYAIOCST
3 TIOSABU TEOPiit TEXHOKPATUIHOI KYJbTYPH SIK CHHTE3Y PaIliOHAJILHUX METOJIIB
i mporeayp TEXHIYHOrO 3HAHHSA y MOEIHAHHI 3 COIOKYJIbTYPHUMH OCOOJIIBO-
CTSIMH, CYCILJIbHO HEOOXiTHUMHU /I YIPABIIHHA iH(GOPMAIiHHO-BECOKOTEXHO-
JIOTIYHAM HAYKOBO-TEXHIYHUM IIPOTPECOM, IO XaAPAKTEPHU3YIOTHCA mudepeHnti-
armiero i crmerrianizalliero comaabHUX IHCTUTYTIB, BUCOKUM DIBHEM TIPOMUMCIOBO-
CTi, HAYKHU 1 TEXHIKN, EKOHOMiKM, ypOaHi3allii, BiIKPUTOK CHCTEMOIO COIiaaIbHOT
MoGinbHOCTI [11]. AHasmi3 ocobnauBocTeit B3aeMomil mioauun i ocBiTH y smart-
CYCILIBCTBI CBIIYHUTD, IO JIIOANHA CMAPT-CYCIIBCTBA — 1€ 00pa3, 1Mo BUKOPH-
CTOBYETHCS /i (piKcariii BCiel HararoMaHiTHOCTI iICTOPUKO-KY/IHTYPHAX TPAIN-
mi#t Ta HOBAI#l, AigTbHICHEX (PAKTOPIB Ta JyXOBHUX IPArHEHb, CBITOIVISIHAX
MapajaurM, 3aJidHUX B aKTUBHUX TIPOTIECAX €K3UCTEHII y KOPeJdIlil 3 COITio-
KyJbTYPHOIO JiANBHICTIO JIOAWHA. B cyJacHHX yMOBaX YKPAiHCBKOTO CYCHiIb-
CTBa Ta HAYKM MM 3HAXOQMMO Jmiie okpeMmi crarrti [1; 2; 3; 4] mono posrasary
MpobIeM CMapPT-OCBITH, SKi CBiT9aTh, M0 KOHIENTYa i3allid CMapPT-CyCILTLCTBA
3HAXOAUTHCS JIMIIE HA [TOYATKOBOMY €Tali CBOrO CTaHOBJIEHH:A [2, c. 13-27).
Hamu Bukopucrana konnenryaabHa mapaaurma O. Toddiepa mpo «cycrmianb-
CTBO TPEThOI XBUJIi», B AKOMY BiAOy/uCs mapaaurMajbHi 3MiHA PO PO3BUTOK
CYCHIJIbCTBA Ta B3a€MOBLIHOCHHM JIIOAWHE y dbopmari «ioanHa-ocsitay [10].
Cepen, pobiT fIKi CHOHYKaJd HAC 0 HAYKOBOTO TOIIYKY € J0pobku 3 iHdop-
MaIifiHOro CyCHiJbCTBa Ta IHHOBALIAHOI OCBiTM Takux apropis, gk P.Apona,
. Benna, E. Tiggenca, JI. Bepranandi, 3. Bxkesuncskoro, 1. Basuepcraii-
ma, M. Kacrennca, FO. Jlormana, H. Jlymana, Y. Marypana, /lx. Heiicoira,
O.Todbdaepa, ©.Pykysimu, Ha OCHOBI SKUX PO3TrOPTAIACH €BOJIIOINIS iHdOpMa-
MIHOrO CyCIinbcTBa B mocTindopMariiiine, a moTiM 1 y smart-cycmiabcTBo.

HaykoBa HOBM3HA JOCJIIX>KEHHS BUPAXKAETHCS B TOMY, IO BIEPIIE
[IPEJICTABIEHO KOHLENTYyasi3aliio smart-cycuijibcra y COLIO-I'yMaHiTApHOMY
BUMIpi i pO3pOOJIEHO MOHATTEBO-KATErOpiaIbHUN amapaT TeMH K pe3yJIbTaT
PO3BUTKY iHGMOPMAIIHHO-BUCOKOTEXHOJIOTIIHOTO HAYKOBO-TEXHIYHOIO MPOIrpe-
cy. B KOHTeKCTI CcHMCTEeMHOTO Ta AHTPOMOJIOTIYHOTO AaHAMI3y MW HAaMaraeMmo-
CsI PO3TJIHYTH €BOJIIOINI0 1H(MOPMAIIHHOTO CYCIILCTBA B SMart-cycmiibcTBO
B yMOBAaX Cy4aCHUX IUBLIIBAIIAHUX 3MiH Ta JOBECTH, IO JIJI IOABUA JJAHOIO BU-
JIy CYCTiJIbCTBA BEIUYE3HE 3HAYEHHS BiMirpasn Taki (peHoMenn, K indopmarris,
indopMariitHo-KOMyHIKQTUBHI TEXHOJIOTT, iH(OpMAaIiHHO-KOMYHIKATUBHAN Me-
HE/PKMEHT, 10 CIPHsUIM PO3BUTKY smart-cycniibersa [3, ¢. 43-51]. Mu Bu-
XOAUMO 3 TOrO, IO Smart-ioauaa € cyd’eKToM sSmart-cycrisibcTBa, B OCHOBI
SIKOTO PO3BUTOK CYCIIJIbCTBA — BHCOKOTEXHOJOTTIHOTO, IHHOBAIIITHOTO, iH(Op-
MaIifHOro, MO HOTPEOYE KOTHITUBHUX 3110HOCTEN i KOMIETEHTHOCTEH JII0/1m-
HU, HAILJIEHOI HA, YIOCKOHAJIEHHST TEXHOJIOTIH 1 POBOI EKOHOMIKHU K PE3YiIb-
TaTy BUCOKOTEXHOJIOITYHOIO PO3BUTKY COIIyMYy Ta BUKJHKIB iH(opMmariino-
TEXHOJIOTIYHOI PEBOJIIOII.
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MeTomoJsioriuii miaxoam AOCJIIIXKEHHS 0COOIUBOCTEH B3a€MOIIL JII0-
JUHU 1 ocBiTH y smart-CycrmijibCTBI PO3KPHUBAIOTH IE€PEIyMOBH (POpPMyBaHHS
smart-JIIO HY i Smart-CBiTOT/ISI Ty JIFOAUHU TOCTIH(OPMAIIHHOTO CyCITiIbCTBA.
HoBwuit smart-cBiTOrIg1] OCMHUCTIOE YMOBH CTBOPEHHS COIIyMY SIK PO3YMHOTO
Ta iHHOBAIIHHOIO, HAINIIEHOTO HA BU3HAYEHHsI CIOCODIB 33JI0BOJIEHHSA MOTPEO
JIIOHU Y KOHTEKCTi BUSIBJEHHsI CYTHOCTI JIIOJICHBKOTO XKHUTTS, 10 (POPMYETHCS
B yMoBax smart-ocsiru. Meromooriani 3acaan Moesri smart-cycuiibcTBa 380-
JATHCS IO BUKOPUCTAHHS TAKUX METO/IIB i MPUHITUTIIB, K KYJIbTYPHO-ICTOPUIHOTO
MAXOMy Ta JOMIIBHOCTL, MiJICHOCTI Ta KYJIbTYPHOTO TLTIOPAJI3MY IS aHAJIi-
3y mpobJieM CMapT-CyCIJICTBA, M0 30€piraloTh CBOIO crenudiky B TyXOBHO-
indopmariiiinomy kutTi. Buznadents smart-cycmibCTBa iMITIKYETHCS § KOH-
TEKCTI KOHKPETHUX TeOpiii agamnTariii JIOMUHA 10 OTOIYIOUOrO CEepeoBUIna. ¥
IIbOMY KOHTEKCTi MOXKYTh OyTH BUKOPUCTAHI aHTPOMOJIOTIYHUI Ta COIioaKcio-
JIOTIYHWI METOMY Ta, M IXOIH, 10 JO3BOJISIOTH MPOAHAII3yBATH TTPOOIEMH JTFO-
JUHU, OCBITH, 3HAHHS, PYXY /10 «CYCILIHLCTBA 3HAHb» Ta IHHOBAITI.

XapaKTepucTuKa TeEpMiHY Smart

Smart — e BracTuBicTb 00’€KTa, M0 XAPAKTEPU3YE IHTEIPAILIO Y TAHOMY
00’eKTi eeMeHTiB, paHile He TMOEIHYBAHUX, IO 3AIfICHIOIOTHC 33 JTOIOMOTOIO
Bukopucranisg [arepuer. Hanpukian: Smart-TV, Smart-Home, Smart-Phone
Smart-TexHooril, o0 B MJIOMY TPUBOAUTH IO PO3IMIUPEHHS TPYAOBOI MOOIIh-
HOCTi — B OCBITi, Ha JepxKaBHill cayk0i i B OaraTbox iHmux cdepax 3aitHATO-
cTi, ocobnmBo y cepepoButni Mosomi. OcranHiM 9acoM CTajau BUHUKATH CBiTO-
Bi TpeHam y po3BUTKY smart: smart-micra, smart-kpaifu, smart-mMo6iI5HOCTI,
smart-ekoJsiorii, smart-ocsita, smart->kKurrs.

Bigmitumo, mo Brepiie Tepmin «SMART-cycminbereos BBiB I1. Ipykep
mie y 1954 p., neprii gitepu sikoro o3uadanu: S — Self-Directed; M — Motivated;
A — Adaptive; R — Resourceenriched; T — Technology. SMART-kpurepii,
AKUM [OBUHHI Bignosizaru uiii: 1) specific — koukpernuii (110 HeoOXiHO [10-
caruyTu); 2) measurable — BumiproBanuii (y yomy Oy/ie BUMIDIOBATUCS PE3YJib-
tar); 3) attainable — gocsrHyTHI (32 PAXYHOK YOr0 MOXKJIMBO JTOCSTHYTH IILI1);
4) relevant — axkryanbHuil (BU3HAUEHHS iCTUHHOCTI IiJ1i); 5) time-bounded —
CHiBBiIHECEHHSI 3 KOHKDETHUM CTPOKOM (BHU3HAYEHHS 9aCOBOTO MPOMIXKKY, MO
3aKIHYEHHIO SKOrO ILJIb MaEg OyTu gocsaruyTa). IIpaBusibHa mocTraHoBKa IiJied
O3HaYa€ X KOHKPETHICTH, BUMipIOBAIbHICTD, JOCATHY TiCTh, 3HAYYIIICTD 1 CIIiB-
BlJIHECEHICTh 3 KOHKPETHUM CTPOKOM, IO # O3HAYAIOTh IEPIIL JITEePHU JIAHOIO
repminy [9, c. 4-10]. CnoBo «Smart» y mepekiaai Ha yKpaiHChKY O3HA4Ya€E PoO-
3yMHUI, TOOTO TaKuUii, 10 CIPUAE PO3BUTKY PO3YMHHUX TEXHOJIOTI! B KOHTEKCTI
OCBITSHCHKOTO TPOCTOPY. KII0UOBUM y BIACTHBOCTI «CMapT» € 3MATHICTH B3a-
EMOISATH 3 OTOUYIOUUM CEPEIOBHUINEM, TOMY Smart — 1€ BJIaCTUBICTb CUCTEMHU
4y [IPOIECY, SKE IPOSABSETHCSA Y B3a€MO/IIT 3 OTOYYIOUMM CEPeJIOBUINEM 1 HAJTi-
JIf€ CUCTeMY 3aTHiCTIO: 1) amanTalii 70 yMOB, 110 TpanchOPMYIOTHC; 2) CaMo-
CTIHHOrO PO3BUTKY 1 CAMOKOHTDOJIIO; 3) e(DEeKTUBHOIO JOCATHEHHS PE3YJILTATY,
10 i TOBWHHA KYJIBTHBYBATH iHHOBaIifHA OCBiTA.

IMnardopma Smart networks («po3ymMHUX Mepexk») rependadac BUKOPHU-
CTaHHsS KOMYHIKAIIHHUX MepexK s yIpaB/iHHsa ocBiToio. Podymua mepexa
BUPAYXKAETHCSA 4€PE3 TPU CKJIAJ0BUX PO3BUTKY lHTepHeT: 1) MisKMAITUHHA B3a-
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emozis (M2M), 10610 TexHOIOril, IO JA03BOJAIOT MAIIMHAM OTPUMATH $Ki-
cHe yrnopsaKyBaHHs indopmaril, i1 ynopsiakyBaHHs, 110 IPOTUCTOITH EHTPOIIL;
2) xmaposi obunciroBanus (CC); 3) anamis Benmknx nauwx (Big Data). To-
My JIOTIYHUM TPOJIOBKEHHSAM €BOJIIOIIT iH(OPMAIHHOTO CyCHiIbCTBA € CMapPT-
cycniibeTBo (smart-society), 110 PO3BUBAETHCH HA OCHOBI CMAPT-TEXHOJIOTIIA.

Smart-cycrnijibcTBO — Iie HOBa CYyKYyIHICTh CBi/l9€Hb, XapAKTEPUCTHUK, IO
MIPEICTABIISIOTh IEBHUI 00’€KT y HOro sIKiCHiM BU3HAYEHOCTI, HOBA KY/IbTYPHO-
OCBITHST TWHAMIKA CYCIiJIHCTBA, IO JO3BOJISIE OTPUMATH HOBI €(heKTH — €KOHO-
MiYHi, TOJITUYHI, COiaIbHI, TYXOBHi, OCBITIHCHKI.

Konmenmii (mapagurmum, Teopii) po3BUTKY
smart-cycmijibcTBa: 3apyOi>KHUIA TOCBiT

Came croroani HeoOXiTHO PO3BUBATH CMAPT-KYJIBTYPY i cMapT-0CBiTY, 3 TO-
YKW 30Dy SIKOI BOHU TPEJICTABISAIOTH TIEBHWI PiBEHDb BIATBOPEHHS CYCITLIHHOTO
KUATTH, MO 3aJEKUTH Bl TEXHIKO-eKOHOMIYHUX MOKA3HWKIB PO3BUTKY CYCIib-
CTBa, TEXHOJIOTiHl, mapaMeTpiB #loro pO3BUTKY, 10 BUMAra€ MiATPUMKH MPio-
PUTETHUX HAIIPSAMKIB, IO CIPHUIIOTH ONTUMIi3aIrii iHdopMaIiiHo-i3HaBaIbHOL
KYJIbTYPH OCOOHCTOCTI Ta CTBOPEHHS /Iy XOBHO HACHIEHOTO iH(OPMAIifHOrO IIPO-
CTOPY Smar-cycmijbcTBa. «lHdOopMaIiitai TPoIecH, siki 3poCTal0Th B TEOMETPHU-
9Hil mporpecii He TIMHKU HAJAITH HEOOMEXKEHI MOXKJIMBOCTI, IIOJ0 BUKOPH-
craHHs iHdoOpMAIiifiHuX pecypciB, a it MPU3BOAATH IO HOBHUX CTHUJIB YKHATTSI,
noBesinKu, KoMyHikarii ocobucrocri» [5, c. 225].

He Bunagxoso nepenosi kpainu Bxke nauo chopmysasiu konuenuii (na-
pPaJUrMu, TEOpii) cMapT-CyCHiIbCTBA, IO MPEACTABIAIOTH HOBUl €Tam y po3-
BUTKY mnocrindopmariiinoro cycminbersa [4, ¢. 38-41], a came — pO3yMHOrO
CYCIIbCTBA, PO3YMHOTO YDPSAY, PO3YMHOI OCBITH, PO3YMHOrO MiCTa, IO TIO-
B’s13aHO 3 (POPMYBAHHAM <«EKOHOMIKM 3HaHL». KOHIEIMIisA CMapPT-CyCIiTbCTBA
3HAXOIUTHCS B OCHOBI CyYaCHHUX JE€PKABHUX IIPOrpaM Po3BUTKY Kpain [liBmen-
woi Kopei ta Anonii, 3okpema, B Ilingenniit Kopei HamionaabHuM coriaabHUM
areHTCTBOM po3pobiieHa «CTpareris cMapT-CyCHiIbCTBaY, IO € HAI3BUYANHO
aKTyaJIbHOI0. Smart-cycmisbecTtBo TpaHcdopmye Oi3HEC, pobJIsiyun yIpaBJIiHHS
Glabin iHTENeKTyaJ bHUM (THYYKUM, DO3YMHUM), & JIOIUHY — DPO3YMHOIO, Jii-
ANBHICTD KOl HAITPABJIEHA HA BUKOPHUCTAHHS 3HAHBb Ta iHHOBAIiil. B KoHTEKCTI
€BOJTIOTIT iH(MOPMAIIITHOIO CyCHiIbCTBA Ha HOro 3Miny B 6ararbOX pO3BUHYTHX
KpaiHax CBiTy #ijie «CyCHiJIbCTBO 3HAHbY, sTK€ HA3WBAIOTH HACTYITHOIO CTAIiEI0
poseutky («Towards Knowledge Societies», monosins FOHECKO) 3 iforo naii-
BaKJIMBIIIM PECypCOM 3HAHHSA. PO3BUTOK CMapT-CyCIibCTBA CIPUSE PO3IBU-
TKY JIOAWHE, TOMY IO OB SI3aHUIl 3 MOYATKOM €PU CTAHOBJIEHHS PO3yMYy, TOD-
TO HOOCGEPHOro CycHiabcTBa. B ocHOBI Smart-cycuinbcrBa JeKuTh PO3BUTOK
«CyCIJIBCTBA, 3HAHBY, U(MPPOBUX TEXHOJIOTIH, IMu(POBOTO CYCHiILCTBA, BCHOTO
TOTO, IO 3BEThCsA «IU(POBOIO €POI0» PO3BUTKY MUBiIi3aIii. Smart-cycmiapcTBo
moOy/T0BaHEe TAKUM 9WHOM, IO «PO3yMHa» poboTa, siKa CHOPMOBAHA «PO3YM-
HUM» JKUTTIM, JeprKaBoio i 6izHecom, 6a3yeThcs Ha «pO3yMHily iHQpacTpyKTy-
pi i «poO3yMHUX» I'POMaJIsIHAX, AKi BAIrPAIOTH HEHTPAJIbHY POJib Y CTBOPEHHL
smart— KyabTypn [7].
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InsosBamiiina Smart-ocsiTa

Smart-irHOBaIil MOPOMZKYIOTH HOBY MapaJMrMy PO3BUTKY CYyCILIbLCTBA,
sIKA BBAXKAETHCS HANBAXKJIUBIIIIM (DAKTOPOM CTAHOBJIEHHST SMart-cycrnijibCTBa.
He Bunajkoso ne 3pocranns 3adikcoBane y jokymenti «€spora — 2020: Crpa-
Terist pPO3yMHOrO CTIHKOTO Ta IHKJII03UBHOIO PO3BUTKY » (Smart growth) — crpa-
Teris, 10 BKJIIOYAE PO3BUTOK EKOHOMIKHM, 10 0A3y€ThCsl HA 3HAHHSAX Ta, iHHO-
Balligx, Ta cupuse criikomy po3surky (Sustainable growth), 6inbim edexrus-
HOMY BUKODPUCTAHHIO PECypPCiB, 1110 BKJIOYa€E iHKo3uBHe 3pocrands (Inclusive
growth) Ta ykpinaenus BHCOKOI 3afinsrocri Hacenenns [8].

OcgiTa, 32 paxyHOK BHKOPUCTAHHS €JIEKTPOHHUX i KOJEKTUBHUX TEXHO-
JIOTiit, cTae OLIBIT MACOBOIO Ta €(PeKTHBHOIO, BiAMOBIIHO, CMapT-AeprKaBa (Hop-
MY€E CMapT-rpoMaisii (PO3yMHUX ), siKi € BACOKOOCBIYEHUMHU, TaK K BUKOPUCTO-
BYIOTb Cy4YacCHI TEXHOJIOTII, /JiI0Th KOJEKTUBHO i TPpUAMAIOTh y4acThb B yIIPaB-
ginHi. 3apyO6ikHi BUeHI BBaXKAIOTh, 10 PO3BUTOK TAKHMX Tajry3eil, sK Smart-
TPAHCIIOPT, Smart-OXOpoHa 3I0POB’st, Smart-eHepreTnka, Smart—CycriJIbCTBO
MpUBeEE 0 MOsiBU Smart-CBiTy, HeTepMiHOBAHOTO MUMPOBUMHU TEXHOJIOTISIMHA.

Heobxigroo ymoBoio dopmyBaHHS Smart-CycmiscTBa € smart—ocsira,
B OCHOBIi AIKOI (DOpPMYyBaHHSI CMApPT-KOMIIETEHTHOCTI Cy0 €KTIB K CKJIAI0BOI 1Ua-
cTHHH iX iH(OpMAaIifHOI KOMIIETEHTHOCTI: 3HAHHS PO Smart-cepeaoBuIme i mo-
psatoK hOpMYyBAaHHS B3a€EMO/Iil 3 HUM; BMIHHS IOMIYKY i BUKOPUCTAHHS Smart-
pecypciB, smart-Texnosoriit. Bzaemosis y smart-cepe1oBuIIi MOBUHHA 3/TiCHIO-
BATHCs Yy KOHTEKCTI B3aEMOJIII 3 Me/IiacepeI0BUINeM i KibeprnpocTopoM, IO Tie-
penbadae peasizariro 6araToMOBHOI MOTAIBHOI JOTiKH. POpMyBaHHS i pO3BH-
TOK smart-kysabrypu mependadae hbOpMyBaHHS KyJbTypu — Smart-B3aemoil
y smart-cepenosuiii, smart-6e3mekn, KOMII'IOTEpPHOI Ta iHMOPMAIiHHOI eTUKH.
fx 1 smart-cycminbcTBO, Smart-KyabpTypa He € CaMOCTIfHOI0 CyTHICTIO: BOHA
€ CKJIQJIOBOI0 YaCTHUHOMI 1H(MOpMAII#HO! KyJIbTypH, METIaKyIbTyPH, 0A3YETHCS
Ha HUX 1 pO3BUBAE 1X, CIPUAIOYNA PO3BUTKY JIIOJIMHU SIK KPeaTopa iHHOBAIIIHO-
ro cepemoBuina. B ymMoBax po3BUTKY 30iblreHHs o0’eMy iHGOPMAIIHHIX ITO-
TOKIB, CKOPOYEHHS JKUTTEBOIO IUKJY 3HAHb, IiIBUIIEHHSI BUMOr 110 Ipode-
CIfiHUX XapaKTEPUCTUK OCOOMCTOCTI, MBUIKOTLINHHOCTI COIAJIHHAX 3MIiH i T.1.
ocBiTa BTpadae CBiii Oa30BMiT OMHOPA30OBUI XapakTep i HADYBA€E BJIACTUBOCTEMH
MTOCJTiIOBHOTO, CHCTEMHOT0, 6e31mepepBHOTrO mporecy. InHoBaIiitHa ocBiTa sk da-
KTOD IHTEJIEeKTyaIbHOTO PO3BUTKY CYCIIIbBCTBA TA IOTO CTAJIIOTO PO3BUTKY IIPEI-
CcTaBJIsi€ Oro K OCHOBHMIT pecypc: Jjisi eKOHOMIKM 3HaHb yMiHHS Ta iHTEJIEKT
€ OCHOBOIO BUPOOHHMYOIO CUJIOIO, $IKA JI03BOJISIE CTBOPUTH JOAATKOBY BapTICTh,
110 € OCHOBHOIO METOI0 HOBOI eKoHOMikM IHHOBaIiiiHa OCBiTa K MOTEHIIHHMI
IHTENIeKTYaJbHUN Pecypc CyCHiTbCTBA OPIEHTYETHCS HA MPIOPUTETH IHHOBAIIIH-
HOTO €KOHOMI9HOTO PO3BUTKY.

IunoBariitna ocBiTa — 1@ OHA i3 HAMBAXKIMUBIIIUX Tamy3eil JII0aChKOl [Ii-
SJTBHOCTI; OXOILTIOE OyKBAJIBHO BCE CYCILIBCTBO 1 BUTPATH HA HEl MOCTIHiHO 3po-
cTaoTh. B po3BmHeRmx Kpainax B mo cdepy BRIIAITHCT 5—8% BamoBOTO
HAIIOHAJTLHOTO TPOJAYKTY. B CycminbeTBi cKTamocss po3yMiHHS TOTO, IO came
B cdepi ocBiTu i HayKu POPMYIOTHCST OCHOBU CTPATEril PO3BUTKY I KOAKHOI
KpaiHu, IPIiOPUTETH PO3BUTKY IHHOBAIIIHOI OCBiTH HAOYBaIOTH IMEPIIOTEPrO-
BOrO 3HadYeHHs. X049a KOXKHA KpaiHa BHUPIIIye cBOI mpobyieMu 3 BpaxyBaHHSIM
E€KOHOMIYHUX MOKJIMBOCTEN 1 KYJTBTYPHUX TPAANILH, B IMIJIOMY CJIi/T BHOKDEMU-
TH OCHOBHI HANPSIMKU CydacHuX pedopm B cdepi ocsiTh:
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1) peasizanis MBUAKOrO PO3BUTKY CUCTEMU GE3II€PEPBHOL OCBITH 3 MIMPO-
KHUM BUKOPHUCTAHHAM Cy4aCHUX KOMII'IOTEDHUX TEXHOJIOri;

2) nemokparusaiiis, GyHIaAMEHTATI3AIIA, TYMAHI3aIlig i IyMaHiTapu3aris
OCBITH;

3) zabe3rieyeHHs BUCOKOrO PiBHS MPUPOJAHUYO-HAYKOBOI, MaTEMATUIHOL
i KOMIT'IOTepPHOI TPAMOTHOCTI;

4) BBeJeHHs JIEPXKABHUX CTAHJIAPTIB Jyisd BCIX piBHIB OCBiTH;

5) 3mificHeHHs OPraHiuHOrO 3B’gA3KYy CUCTEMHU OCBITH 3 CyCILJILHUMHA CTPY-
KTypaMu, [0 SABJSIOTH COO0I0 HANBaXK MBI xKepeta HedOpMaTbHOLU
OCBITH TPOM&/IAH;

6) imTepHanioHasizaris OCBiTH.

Bupimenns mux mpobseM IOBUHHO 3a0€3MMednTr KPaiHi BXOIKEHHs B CBITOBHIt
E€KOHOMIYHIH, MOJITHIHUH 1 KyJIbTYpPHUH TPOCTIp.

InnoBarmiitna ocsiTa BUKOHYE HOBi cycminbhi ¢yukmnii. Tak, ocita B ymo-
Bax rI00AJIbHOTO CBITY cTa€ eKOoHOMidHUM (hakTopoMm. JIjig riaobambHOro CBiTy
XapakKTepHUMHU € MPOIEeCH Mirparii Jiogeil, KyJabTyp, PYHHYIOThCS KYJIbTYpPHL
3pa3Ku, TPAJAUIIIHL IIIHHOCTI, BTPAYa€ThCA 1JIEHTUYHICTD HAPO/LY, 3POCTAE €THi-
4qHa HAIpyra Mixk erHidHumu rpynamu. Cuiiomn, sika 3JaTHa HOAOIATH IIi CyIe-
PEYHOCTi, MPUBECTH JIIOAEH /10 B3a€MOPO3YMiHHS, BUPIBHIOBAHHS KYJIBTYPHUX
BiMiHHOCTE!, MOYXKe CTaTh OCBiTa 9K (PaKTOp COIaJbHOI 3rypTOBAHOCTI. 3a1a-
9€10 OCBITH € MiATOTOBKA JIOIUHA 10 pOOOTH B HOBUX OPTaHI3aIliMHUX CTPYKTY-
pax i MHUPOKOTO PO3MOBCIOMKEHHS 1HMOPMAIIIHHIX TEXHOJIOTIH, sIKi 3MiHIOIOTH
opramizariiio mparii. MeToro OCBiTH IOBUHHO CTATH BUPOOJIEHHS HABUKIB POOOTH
B KOMAaH/Ii; OCBiTa i CAMOOCBITa CTAIOTh 3aCO0DaMM CaMOpPeaJIi3allii 0COOMCTOCTI.
OpHieo 3 HAWBAXKJIMBIIIMX 3AJUITAETHCS TPOOIEMa 3a0e3MeueHHs] PIBHUX MO-
KIUBOCTENW OTPUMAHHS OCBITH PI3HUMU COIIAJILHUMHU T'PYyTAMHU.

Ocaira BuCTymae MexaHi3MOM 3a0e3MedeH sl iCTOPUIHOI CIIAIKOBOCT, hop-
MyBAaHHS TPAHCJIALIT 1 HACTIAYBaHHS «COIMAIbHOrO reHod oy ». Cogarky de-
pe3 3Budal i Tpaauiii, a mi3Hine Yepe3 3HAHHS TPAHCIIOITHCS HAWOLIbIT ede-
KTUBHI MOJENi YKUTTs i TOBEIIHKY, iICTOPUIHO BUPOOJIEHI JAHOK CIJIHBHOTOIO.
Ak Takmit MexaHi3zMm, ocBiTa Mae ABi icToTHI DYyHKIIIT:

1) cmazkoBa, 4M cOlia/IbHO-BIATBOPIOBA/IbHA (DYHKILA, O HAMLIAE MO-
JIOIb 3pa3KaMu JOCBiIy i HABHYIKAMH COIIaJbHO-OPTaHi30BAHOIO >KUTTA. Mo-
JIOJIb, COLIAJII3YIOYMCh, BIUCYETHCHA B 2KUTTHA KOHKPETHOI'O CYCHiJIBCTBA, IUM
3abe3medye BUPOOHUIITBO OJiar, JOTPUMAHHS HOPM YKUTTETiSITBHOCTI, CYCITiIb-
HOTO YKJIaJy 1 TOPSAKY JAHOTO CYCIiTbCTBA;

2) po3BHBaKOYa, YU AJANTUBHO-3MiHHA (DYHKIA, sika (GOpMYy€e y HOBOIO
KTyajabHUM pecypcoMm. IcroTHi yHKIIT OCBiTH, MPOTUIEKHI OIHA O OTHOI, 3HA~
XOJIATHCA B TTPOTUPIYIAX — COIMIATBHUX, €EKOHOMIUHUX, TYXOBHO-17€0/IOTiTHUX.

Ao dyHKITis 30epekeHHs 3JaTHA 3aKOHCEPBYBATH CyCILIBCTBO, TO (DY H-
KITiS PO3BUTKY HAIpPaBJIEHa MPOTH «iCTOPUYHOrO CHAJKY» 1 31aTHA TPUBECTH
CyCIiILCTBO 10 BTpaTh cBOEl imenTuwanocTi. yHKIisT pO3BUTKY B OCBIiTI ITOBHH-
Ha OyTH mignopsakoBaHa (GpyHKINI 30epekeHHs CTIHKOCTI CyCHiIbCTBA, 1 TIMbKI
B €IHOCTI JBOX (DYHKIIiH OCBiTa MOBHHHA CTATH MEXAHI3MOM COIIaJIbHOIO Ha-
CJIiTyBaHHS i COIIAIBHOTO BiTBOPEHHS CyCcmiabcTBa. OCBITA YSABISAETHCS OCHOB-
HEUM 3aC000M BiITBOPEHHS COIIAJILHOTO MOPSIIKY, KOJIM OCTaHHI 3pyiiHOBaHU
qm oMy BaacTuBi Hemosiku. He obMerkyrounch (peHOMEHOM mepenadi 3HAHb,
OCBiTa B IMUPOKOMY CMUCJIL CJIOBA € OCHOBHUM 3acOOOM, 3a IOIIOMOIOI0 KO-
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ro KpaiHa MOBUHHA CIPHUATH (HOPMYBAHHIO iH(OpMaIiifHoro cycuiabcrsa. 1in-
HICTb OCBiTH, 3aCHOBaHA Ha 6araToMy iCTOPHYHOMY JOCBi/Ii Mi2KKY/IHTYPHOTO
00OMiHy, cTajla B Cy9aCHOMY CBIiTi 0COOJMBO akTya bHOK. OCHOBHUMY HAPSIM-
KaMmu mpoTupiv y cdepi ocitu €:

1) imBecryBanus B soachKuil Kamitan (human capital);

2) noryk 36a71aHCOBAHOIO CHIBBLIHOIIEHHS HABYAJIbLHUX [IPOIPAM, HALIPAB-
JIEHUX HA IiJIOTOBKY IIPAIiBHUKIB /I PUHKY IIpalii, 1 mporpamu, o
3a0e31meuyoTh BCEOIYHUNH PO3BUTOK OCOOUCTOCTI.

fK pe3ysnbTaT JIOCTIIZKEHHS, BUOKPEMUMO AHTPOMOJOTIYHI 3acaau po3-
BUTKY CY9acHOIO CBITYy, IO MPHBEJIX 10 HOSABH smart-cycrinbersa [6]. B kor-
TEKCTi BUSABJIEHHs] aHTPOIOJIOTTYHUX 3aCaJ] B3AEMO/II1 JIIOJIMHU 1 CYCILIbCTBA HA
HOBOMY eTami PO3BUTKY SMart-CyCcrnijibCTBa Ma€ BeJIMKEe 3HAYCHHS BUSIBICHHS
HOBWX THIIB B3AaEMOIil JIIOAWHN 1 CYCMiIBLCTBA, IO MPUBETO 0 MOSBH HOBUX
mpobJIeM COI[IOKOMYHIKAIIii-COMIOTPAHCIIAIIT MYJIBTHIIPOIECIB iHdOpMAIIi, 110
BKJIIOYAE CHHTE3 iH(OpMATHKY, KiOEPHETUKHU eJIEeKTPOHHO-00YUCIIOBAIBHOIO
MIpOorpaMyBaHHs, AHTPOIOJI0rI], corionorii. Ha indopmartiiiai mporecn 3ai#icHIO-
FOTDH BILIUB iHIWBIIyaJIbHO-TICHXOIOTI9H] cTaHn-(PEeHOMEHN YIACHUKIB iHdopMma-
miftHOro OOMiHy, X iHAMBILyaTbHO—TIPAKCEOJIOTIYHAHE MOCBiA, KOMIETEHTHICTH
B INTUBHOCTI 3 COIIOKY/IbTYPHO-€K3UCTEHITIHHUMHI MPOIECAMH iHINBIIA ¥ Cy-
cuiberi. CMapT-CyCHiJIbCTBO BKJIIOYAE B ceOE «PO3YMHI TE€XHOJIOTIT», OCBITY,
VIIPABIiHHS MiCTOM, BCe, IO MOB’sa3amHe 3 IHTepHeTOM, HOBOIO POJLIIO iH(opMa-
MIHHAX TEXHOJOTIH, IO BUCTYMIAIOTh ¥ SIKOCTI €IuHOI iH(pPACTPYKTypH HOBOTO
CYCILJIbCTBA, $IKA IOB’SA3Y€ B €UHY IHTEJIEKTyaJbHY MEPexKy JIozei, 10 CTBO-
PIOIOTH CEPEOBUIIE [IJIsT PO3MOBCIOMKEHHST 3HAHD T CIPHUSIOTH e(heKTUBHOMY
CMapT-YIPABJIHHIO.

Orxke, BUsIBJIEHHST OCOOJIMBOCTEN B3a€MO/Iil JIFOAWHY 1 OCBITH y Smart- cy-
CIILIBCTBI aKTyaJsi3ye yBary Ha JIMCKYPCOCMHUCIIEHHI COIyMY-JTIOJIMHU 1 3aCBij-
4qye To# (bakT, 10 CydaCHH CBIT 3HAXOAUTHCH Y CTAHI CHCTEMHUX IVI0DATBHUX
3Min Ta 100abHOT TpancdopManii aacTBa. AHTPONOJIOriYHM aCIEeKT COLi-
AJIbHUX BigHOCHH, 110 (POPMYIOTHCS ¥ Smart-cyCmiJibCTBi, CBiIYUTH, IO TPY-
JOBa JIiSAJIbHICTH OPTaHi30BaHa HA OCHOBI KOJIEKTUBHOTO 1HTEJIEKTY Ta «CMapT-
poboTHU», IO CIPUSE MOJOJAHHIO eHTPONIHHUX (Xa0TUYHKUX ) TeHAEHIiH i moBep-
HEHHIO TPAAMINHAHAM iHCTHTyTaM CTabLIBHOCTI. Y SIKOCTi KJTFOYOBOI ITIHHOCTI
BUHMKAE MOHATTHA <«CYCILIbCTBO MPil» K BHCOKOJyXOBHE, IO peaJii3y€ IIpUH-
IIWTTA COTIAJIHFHOI Bi/ITOBIJATLHOCTI Ta CIIPABEAIUBOCTI. ¥ PE3y/IHTATI 3MiHU TO-
Tpeb CyCITiJIbCTBA 3 ABJSIOTHCA HOBI BUMOTH 10 TPYIOBUX PECYPCiB, BUTPEDy-
BAHWM BUCTYTA€ BOJIOMIHHSA KOJIEKTUBHOIO MEpPEXKEBOIO KOMIIEeTeHTi€l0. IHHOBa-
uifina ocsira HuHi HaOyBae OCHOBHUX 3HA4Y€Hb B KOHTEKCTI TOro, mo Bona: 1)
CKJIAJI0BA 9YaCTHHA COMiasi3arii ocoOucTocTi, B mpormeci ocBiTH JIOauHa HADY-
Ba€ 3HAHHS, HABMYKH, [[IHHOCTI, HOpMU; 2) cucTeMa indopmarii, aka BKI0Yae-
ThCS B OCBITHI TpOTpaM¥ Pi3HUX IMMKiJ 1 HABYAJIBHUX 3aKJIATIB 1 3iHCHIOETHCS
B IIPOIIEC HABYAHHS; 3) IHCTUTYIIOHAJIBLHO OPraHi30BaHa Jis/IbHICTD, siKka 3a6e3-
[EeYYETHCA CUCTEMOIO OCBITAHCHKUX 3aKJIA/IB; 4) XapakTepucTuKa (4u AKiCTb)
iHTeJIeK Ty aJIbHOrO PO3BUTKY HACEJIeHHs; ) PiBeHb OCBITU PI3HUX COLHAIbHUX
IPyII, 0 BU3HAYAIOTh EKOHOMIYHU 1 Ky/IbTYPHHEII ITOTEHIaI CyCIiibeTBa, Ta-
KWM YMHOM, 3/TifICHEHO KOHIIENTYya Ii3aIiio smart-cycrniibcTBa, i0r0 TOHATTEBO-
KaTeropiffumii amapar, eBOJIIOINII0 OCHOBHUX HOTO KaTeropiit y BUMipi «smarts
Ta 3aTpebyBaHICTD JIOANHN K KPEeaTopa iHHOBAIIHHOTO CepeIoBHUINa, B OCHOBI
SAKOIO HOBUM PiBEHb B3AEMOJIIl «JIFOJUHA-CYCILIHCTBOY.
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CYYACHA THKEHEPHO-IIEJATOI'TYHA OCBITA:
IHTEI'POBAHO PO3BUBAJIBHUI IIIIXII

M. A. Batinmpay6'

AHoTanida. Y crarri BUCBITIIEHO HPOOJIEMY MiXKIUCIUITHAPHOTO JOCJIPKEHHS 1HXKEeHep-
HOT Ta rmemarorigHol ocBiTH, HEOOXiAHOCTI PO3POOIEHHST METOMOJOTIYHUX OCHOB JIJIST TTiJl-
BUIIEHHS HETPATUIINHOrO TPodecitHOr0 pO3BUTKY CTY/IEHTIB iHXKEHEPHO-TIeJarorivHuX
crerfianbHOCTEH mig gac ixubol mpodeciiinol miAroToBkU y memarorivHOMy yHiBEpCHTETI.
Y 3B’S3KY 3 UM JOCJTI?KEHO Cy4YacHUU IHTerpoBaHO PO3BUBAJIBHUIM IiAXiJ MJIsS BIPOBa-
JPKEHHS IHHOBAIHHUX TEXHOJIOTiH y HABYAJIBHO-BHXOBHHUN MPOIEC BHUITUX HABYAJIBHUX
3aKJIA/(iB iHXK€HEePHO-IeATOTi 9YHOTO CIPSIMYBaHHsI. AKIIEHTOBAHO YBAry Ha: BBEJEHHI IO-
HATTH «IHTErPDOBAHO PO3BUBAJIbHUM IiAXify, «MIXKIUCIUIJIIHAPHA METOAMKA IHTEIrPOBaA~
HO DO3BHUBAJIBLHOTO HABYAHHS», «IHTEIPOBAHO PO3BHUBAJIbHE HABYAHHS»; YHHHEKAX, IO
3a6e3MeuyoTh BIOCKOHAJIEHHS MiATOTOBKY MaibyTHIX (haxiBIiB 3 ypaxXyBaHHSAM IPUHIIM-
miB, MeTOAiB i mpu#oMIB, 10 CHOHYKAIOTH 4O TBOPTIOCTi, PO3BUTKY OCOOUCTICHUX AKOCTEH,
BUKOPHUCTAHHSI IHHOBAIfIHUX MeJArOTiYHUX TEXHOJOTIH, MOB’SI3aHUX 13 BUHAXIJHUIITBOM,
pauionaizaliero.

Y cTaTTi NPUIIJIEHO yBary KOMIETEHTHOCTSM, IO MOXKYTh 6yTH c(DOPMOBaHI y CTYJEHTIB
[earoTiYHOTO YHIBEPCUTETY 3aBASKH BIIPOBAKEHHIO ¥ IPOdeciiiny miaroroBky B3aemMo-
[IOB’SI3aHUX CIIenMpivHIX IPUHIHUIIB iHXKeHEePHO-TIeJaroTi4HOol KyJIbTYyPHU — IHKEHEPHOI'O
Ta LEJArOrivHOr0 MUCJIEHHS, 34aTHOCTI BUKJaAaTu i BUKOHYBaTu pobOTY HA PiBHI Cy-
YACHHUX JOCATHEHb TEXHIKH I TexHOJoril, e(peKTUBHO 3aCTOCOBYBATH TEOPETHIH] 3HAHHS
JIJIs1 PO3B’S3aHHA MPAKTUYHUX 3aBIAHD.

KnrodoBi cioBa: imxxeHepHO-Iegaroridua ocsita, iHTerpoBano po3BuBaIbHEUN mmimxin,
[IPUHIAI, CTYJIeHTaMH, IpodeciiiHa mir0TOBKA, YAHHUKH.

Abstract.

The article highlights the problem engineering studies and teacher education, the need to
develop a methodology to enhance professional development of non-traditional students
of engineering and pedagogical skills during their training at Pedagogical University.
In this regard studied modern efficient integrated scientific approach for developing
innovative technologies in the educational process of higher educational institutions
of engineering and pedagogical direction. The attention is focused on the introducti-
on of the concept of “integrated developmental approach”, “integrated interdisciplinary
method of developing education”, “integrated developing education”; factors that ensure
the improvement of training of future specialists with the principles, methods and techni-
ques that encourage creativity, development of personal qualities, the use of innovative
educational technologies related inventions, rationalization.

The paper paid attention competencies that can be formed in a pedagogical universi-
ty students through the introduction of specific training related engineering principles
and pedagogical culture — engineering and pedagogical thinking, the ability to teach
and perform work to date equipment and technology achievements, effectively apply
theoretical knowledge to solve practical problems.

Keywords: integrated developmental approach principle, students, training, factors
engineering and teacher education.
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OcHoBHA MeTa iHKEHEePHO-TI€JArON 9HOT OCBiTH B Iporieci npodeciiiHol mii-
FOTOBKM — MiAroryBaTu Mailoy THiX (paxiBIliB — TBOPYHX OCOOUCTOCTEMN,3/ITaTHIX
JI0 CAMOPO3BUTKY, CAMOOCBITH, iHHOBAIIWHOI Mis/IbHOCTi, e(beKTUBHOI OpraHi-
3amii cBOET pobOTH y TpOIECi HABYAHHS y BHUIOMY 3akjamai ocsitu. Ilepen-
yCiM, CJTiT 3a3HAYATH TTOETHAHHS 1 B3AEMO3B’ 130K HABYAHHS, 3araIbHOHAYKOBOL
it mpodeciiinol miaroroBku i3 mpodeciiiHo-BUPOOHUYOI0 TPAIEI0 CTYIEHTIB. ¥
3B’43Ky 3 IIUM I1HKEHEPHO-IIEIATOTITHY OCBITY CJIi/ PO3IVISIATH AK CHCTEMY,
III0 BKJIIOYAE B3aE€MOTIOB SI3aHi MiAXOMM 0 MeIaroriku i BUPOOHUIITBA, 3 METOIO
dopmyBanHsg MaiibyTHIX (haxiBIiB.

InKeHepu-mIefarorn MalOTh BOJIOIITH BUCOKUM DiBHEM TEJAroridHol i Te-
XHOJIOTIYHOI KYJIBTYPH, T€OPil i TPAaKTUKK BUKOPUCTAHHSI: HafpalliOHAJIbHIIITIX
TEXHOJIOTIYHUX PEXUMiB i mapamerpiB, Cy4aCHUX KOHTPOJIbHO-BUMiPIOBAJIbHUX
3aco0iB; epeJoBUX MPOodeCiHNX TPUHOMIB i cmocobiB, IO 3a0€3MeuyIOTh BU-
COKY $IKICTh i MPOJIYKTWBHICTL Mpalli MpW BUKOHAHHI 3aBJaHb; ONMTUMATLHUX
[eAarorivuux TexHosorii [1]. V cydacHiil inKkeHepHO- megarorivuHii AisabsHoCT
qacTillle CTaJW BUPINTyBATUCS HETPAIUIIHI 3aBJaHHs, 1110 BUMAraioTh HOBOTO
mucyents. Orxe, GOpMyBaHHSI TAKOrO MHUCJIEHHS € aKTYaJIbHOIO 3aa9er0 Ha
CHOI'OJHIMIHIA 1eHb.

Amnasiz ocraHHiX HOCTiIXKeHDL 1 TMyOMiKaliil 3acBiMumB, IO MOJAEPHI3aIlis
3MICTy BHUIIOI OCBITH 3aJI€2KUTH BiJ CTBOPEHHS HEOOXiTHWX YMOB [IJIs peasii3a-
Uil BapiaTUBHOI YACTHHYU HABYAJIBHOI IporpaMu (BiaOip IHHOBAIIHHUX TEXHOJIO-
riif, OHOBJIEHHS 3MiCTy OCBITH TOLIO), 3a0€3MeUeHH sl 3MICTOBHOI Ta METOAMIHOL
HACTYITHOCTI Ha BCiX eramax mpodeciifiHol miaroToBKu Ta PO3BUTKY CTY/IEHTIB;
HasBHOCTI MOTHBAIIIl y CTYAEHTIB Tij dac iXHbOI mpodeciitHol miaroroBku.

IIpobsema cydacHOI miATOTOBKYU IHXKEHEPIB — MEJArOTiB HEOIHOPA30BO
Oy/a TIpeaMeToM JIOC/IiKeHHs 0ararbox HaykoBIiB. CydacHa cuCTeMa BUIIOL
ocBiTH cpopMyBaIaCh IIi/T BILTABOM IOJIOKEHD 1 ITeIAroriauuX imeit 3: ¢pinocodii
ocitu (B. Anapymenko, B. Tepiuyncokuii, I. 3a3ion, B. Kpemens ta in.); re-
opii negaroriunnx cucrem (JI. Bepranandi, B. Becnanbko, B. Barssasunceknii,
H. Kysbmina, B. Cnacrhonin ta in.); Teopii ocobucrocti, mcuxosorii mpode-
CifiHOI OCBiTH Ha 3aCaJaX OCOOMCTICHO PO3BUBAJIBLHOIO 1 [MiAIBHICHOTO ITiIXOIiB
(JI. Burorcekuii, B. TaBuios, I. Simuss, . KocTiok Ta iH.); KOMIIETEHTHICHOTO
niaxony B 3apy6ixkuiit npodeciituiit ocsiti (2K. Hesop, Ix. Pasen, I'. Xanax,
B. Xyrmaxep Ta in.); Merogosoriunux niaxoais 10 hbopmMyBaHHs iHTEIEKTYa b
HOro i BuHaxiguunpbKkoro mucienus (B. A6ymenko, I'. Ansrmymniep, B. Mossiko,
1O. Canamaros, H. Crocapernko, B. Peunncbkuii Ta in.); dbopmyBanusa ocodu-
cricaux 1 npodeciiinux axocreit (I. Bex, H. Kysbumina, O. Jleournes, 1. dxu-
MaHCbKa Ta iH.); negarorignoi reopuocti (I. 3sasion, C. Cucoesa ta in.).

Ananis negaroriyHol IpakTUKK 3aCBiA4Yye, 10 HasgBHA podeciiina miaro-
TOBKa, MAHOYTHIX iHXKEHEPiB-TIeIAroriB HE CIIPOMOXKHA, 33I0BOJIbHUTH MOTPEOH
PUWHKY TIparli KOMIeTeHTHUME Kaapamu. He3Bazkaioun Ha TOCHIEHHS yBaru J10-
caimgHuKIB 10 TpodeciitHol miArOTOBKY iH2KEHEPiB-Tieqaroris, mpobema i ymo-
CKOHAJIEHHSI HE Ma€ I'PYHTOBHOTO BiIOOpaskeHHsT y HAyKOBO-IIE€IAroridHiil Ta
METOJUYHill JliTeparypi.

Icrorni 3miHu, MmO BiAOYBAIOTHCSA B CHCTEMI BHUINOI OCBITH B OCTAHHI POKH,
BUMAralOTh MEPErJIsILy iCHYIYOI Teopil i mpakTuku mpodeciiHol miArOTOBKH
MaitbyTHix daxismis. [lorounmii eran po3BuTKy TpPodeCiiHOl OCBITH BHCYBAE
MJIBUINEHI BUMOTHY JI0 BUIYCKHUKIB BHIIUX HABYAJIBbHUX 3aKJAJB iHXKEHEPHO-
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MeIATOTITHOrO CIPSAMYBAHHs, SKi MOBUHHI OyTH KpeaTuBHUMHU (paxiBIaMu, BO-
JIOMITH HOBITHIMH MEeJArOTiYHUMHE W BUPOOHUYMMHU METOJAMU i TEXHOJIOTIsIMH.

IInTanua miIBUINEHHS HECTAHJIAPTHOTO MUCIEHHS, MOTHUBAIIIl Y CTyIeH-
TiB BHIUX HaBuaidbHuX 3akiazais (BH3) mabyBaoTh 0coBIMBOI aKTyaJbHOCTI
IHXKEHEePHO-TIeJArOriYHUX KaJIPiB MOXKJIMBO 33 YMOBHU BIIPOBA/I?KEHHS HOBITHIX
TEeXHOJIOTIH 1 MeTO/IiB HaBYaHHII.

BucsiTaonun 0coOJIMBOCTI iIHKEHEPHO-TIEIATOTIYHOTO PiBHSA OCBITH, Bap-
TO 3a3HaunTHU PO KBasidikamiiiai Bumorn peectpy «MixkHApOIHUN iHKEHED-
EIArory, IO BKJIIOYAE: METHIWHE 3HAHHA U YMIHHA GUKAGOAY™A TETHIYHUL
Jucyunain (3 HEOOXINHICTIO MATU BHUILY TEXHIYHY OCBiTY 1 JOCBiI mpakTH-
qHOl POBOTH); THIHCEHEPHO-Neda20214HI 3HAHHA; THIICEHEPHO-NEda202IHY TPa-
kmuxy [2-4].

3Barkaoun Ha 1€, OCOOJIMBICTH MiArOTOBKM (haxiBIiB iHXKEHEPHO-TIeIATr0-
ri9HOTO HAMpaAMY 3a3Hadva€ (POPMYBAHHSA B HUX MEJATOTIYHUX Ta BUPOOHUUUX
YMiHb, 30KpeMa OB’ sI3aHUX i3 pOOOTOI0 B KOJEKTHUBI, 3 00CTyrOBYBAHHSIM CKJIa-
JHUX 0DJIa/IHAHHH TA BUKOHAHb TEXHOJOTIYHHUX IIPOIECIB, 10 BUMAraioThb He-
CTAH/IAPTHUX PillleHb, YiTKOI'O BUKOHAHHS BCTAHOBJIEHUX I[IPABUJI, IHCTPYKIIH,
TEXHIYHUX 1 TEXHOJIOTIYHUX BUMOT. JlocATaeThCs 11e OBOJIOIIHHAM TTPABUJI i HOPM
KOMYHIKAIIi1, OXOPOHU TPaIli, CAHITapii Ta ririeHn, eKOJOTiIHUX BUMOT i CTBOpE-
HHSAM O€3MeYHNX YMOB HABYATIbHO-BUPOOHUYOI MPAIll CTYAEHTIB, a TAKOXK IILIs-
XOM HABYAHHS HECTAHIAPTHUM Ta Oe3rmevHuM mnpuitomam i crrocobam mparii, cu-
CTEMATUIHAM KOHTPOJIEM 3a BUKOHAHHSAM IIPaBUI Oe3mekn, caHiTapil Ta ririenn
B MpOIECi BUPOOHUYOTO HABYAHHS T BUPOOHUUOI MTPAKTUKH.

Tlepexin Kpainu 10 pUHKOBOI €KOHOMIKH BEMATA€E MiABUIIEHHSA e(PEKTUBHO-
CTi EKOHOMITHOI'O BUXOBAHHS Ta €EKOHOMIYHOI Ii/I'0OTOBKY Mai0y THIX iHzKeHepiB-
MeIArOTiB: 3a0XOYEeHHS HHUX 0 BHOOPY HAMOLIBIN JOIMITLHUX B E€KOHOMIUHO-
MYy BiZHOIIEHHI TEXHOJIOTi#i BUKOHAHHSA HABYATBHO-BUPOOHHYINX POOIT; BUKO-
HAHHS JOCTYITHUX E€KOHOMIYHWX PO3PAXyHKIB, 3aCTOCYBaHHS HAWOLIBIT BUTi-
JHUX B €KOHOMIYHOMY BiTHOIIEHHI 1HYKEHEPHUX MPUUOMIB i crocobiB BUKOHA-
HH$I HABYAJbHO-BUPOOHUYIUX pOOIT, OOrpyHTYBaHHS HOPM Yacy i BUPODITKY Ta
IHIMUX MUTAaHb EKOHOMIKHM Tparli. BaxkimmBo, mob CTyIeHTH He TiTbKH 3aCBOLIN
€KOHOMIYHi IUTAaHH, a 1 aKTUBHO IIYKAJH PillleHHS 3aBJAaHb IIOJ0 I IBUIEHHS
SAKOCTI, IIPOYKTUBHOCTI, EKOHOMI9HOI €(peKTUBHOCTI CBO€I mparii.

Bepmmaoio npodeciiinol miaroroBku MaiibyTHIX iHKEeHEpiB-TEJATOTIB €
TBOpYE CTABJIEHHS JIO MPalli, aKTUBI3allid Mi3HABAJIHLHOTO iHTEPECY.

Orxke, Ha miAcTaBl BUKIIAIEHOrO, OCOOJUBICTD MpOodeciiiHol maroToBKU
MaitOyTHIX iHKeHepiB-MeIaroriB 3aeKUTh Bil HACTYIHUX YNHHUKIB:

1) upiopurernumu craoTh 3aBaaHHs (HOPMYyBaHHS IapMOHIHO PO3BUHE-
HOT 0COOMCTOCTI, PO3BUTKY Mi3HABAIHLHOI AKTUBHOCTI 1 TBOpYOCTI CTY-
JeHTiB, GOPMYBaHHS Yy HUX BUCOKUX MPOdECIitHuX i 0COOUCTICHUX STKO-
CTel;

2) 3mict npodeciitnol miaroroBku Mae GyTH JONOBHEHUM ONTUMATIbLHUM
miabopoM MarepiaJbHO-TEXHIYHOTO 3abe3MedeHHs], iHTePaKTUBHUX
dopM i MeTOiB HABIAHHSI;

3) dopMyBaHHS IHKEHEPHO-TIEAATOrIYHOI KYJBTYPU TIPAII Ta 3arajbHOI
KYJIbTypu 0COBUCTOCTI (rpaMOTHE BUKODUCTAHHS HABYAJIBHOI Ta TEX-
HITHOI JOKYMEHTAIlil, TeXHOJOTIYHA JUCITAILIIHA, BUPOOHNYIA €CTETH-
Ka, gbaiiimBe CTaBjeHH:A 10 OOJIaJHAHHS, YCTATKyBAaHHS, MaTepiais,
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eHeprii, palfioHa/JIbHA OpraHi3allisi paiii, BUCOKA CAMOJUCIUILIIHA, CTar
PaHHICTh, aKypaTHicTh Ta 6araro iH. sikocreil);

4) migBureHHs eGEeKTUBHOCTI €KOHOMIYHOrO BUXOBAHHS Ta €KOHOMIYHOI
MiIrOTOBKY 1HXKeHepiB-1earoris (3a0X049eHHs CTYZEHTIB 10 BubOpy
HAWJOIIBHIINIX B eKOHOMIYHOMY BiJIHOIIEHHI TEXHOJIOT#l BUKOHAHHS
HABYAJIbHO-BUPOOHMYUX POBIT).

Memodoaoziuni nidrodu do GopmysanHs THMEACKMYAALHO20 U GUHATI-
oHuYbK020 Mucsenna docmimxysamu: B. AGymenko, I. Ansrmymnep, B. Mo-
sgaxo, KO. Camamaros, H. Carocaperko, B. Peunncekuii Ta in. Teopis Bunaxi-
JHUIITBA, IHTErPOBaHa, 3 HU3KOIO JOTUIYHUX METOANK, HUHI OTpUMaJia MiKHAPO-
JHe Bu3HaHHsdA. BoHa Hamae iHCTPYMEHTH [jisi BUPIIIeHHs 3aBIaHb Pi3HUX PiB-
uiB. Ane y Birumsnsaux BH3 1g reopisi He BIpoBajKeHA BIPOJOBXK YCHOIO
HaBYAJIHLHO-BUXOBHOTO mporecy. Akimo B nesknx BH3 i Bukagatorhes Kypcu
« OcHOBU iHKEHEDPHO-TTEATOrIYHOI TBOPUOCTi», «Meroau TexHiYHOI TBOPUO-
CTi» Ta iH.. 3 BUKOPUCTAHHSIM TeOpii BUHAXITHUIITBA TA TEXHITHOI TBOPYOCTI,
TO JIKIe K OKpeMi Kypcu. K moka3asa mpakThKa, em30[AudHe O3HANHOMIIeH-
He CTY/IEHTIB HA KypCax He /1a€ CTAJIOrO MO3UTUBHOIO PE3y/IbTATy B PO3BUTKY
IXHBOI'O TBOPYOIO (TEXHIYHOIO Ta BUHAXIJAHUIIBKOIO) MUCJICHHS.

VY pesynbrari aHKeTyBaHHS, O€CiJ Ta CIOCTEPEKEHb B CTYIEHTIB TiarHo-
CTOBAHO HEJIOCTATHHO BWCOKY MOTHWBAIIIO O HAaBYAHHS, BiACYTHICTH 3HAHB i
YMiHb 3 PO3B’sI3aHHS HECTAHIAPTHUX MPOOJIEeM, MIXKIUCIAILTIHADHUX 3B’ I3KiB
ta copmoBanocTi npodeciiinux sikocreii MaiibyThix daxiBuis (iHTesekTyasib-
HUIi PO3BUTOK, CTAPAHHICTH, HECTAHIAPTHE MUCJIEHHs, CAMOCTifHICTL TOLIO).
V 3B’s3Ky 3 UM aBTOPOM IMPOMOHYETHCS IHTErPOBAHO PO3BUBAJIBLHUH ITiIXiT,
1o ycminrao onpoboBano y BH3 inxkeHepHO-e1aroriqyHoro CripsMyBaHHS.

IaTerpoBano pO3BHBAIBLHUM MiAXOJAOM MH BBaXKaeMO 3acid mpodeciitaoi
MiATOTOBKY MafOyTHIX iHKeHepiB-TIeJaroris, mo nmepeadadac GopMyBaHHSI Y HIX
npodecifiHux aKoCTeil Ta IHIMUX CKIAJ0BUX MPO@eciiiHol KOMIETEHTHOCTI 3a
JIOTIOMOT'OI0 MizKITPEJIMETHOT METOJMKHM IHTEI'DOBAHO PO3BUBAJIBHOIO HABYAHHS.

IaTerpoBanM pPO3BUBAJILHUM HABYAHHAM MW BU3HAYAEMO K KOMIIJIEKC
JUJAKTAIHUX i PO3BUBAJIBHUX PECYPCIB, CIPSIMOBAHUX HA PE3YJIbTATUBHY TPO-
deciitHy miAroToOBKY iHKEHEepPiB-IIeIaroriB y BUINUX HABYAIbHUX 3aKJIaIaX.

Mixknpeaverna METOIWKA IHTEIPOBAHO PO3BUBAJIHHOTO HABYAHHS € KOM-
ILUIEKCOM B32€MOIIOB A3aHUX PO3BUBAJILHUX METO/UK 1 METO/IB BUKJIAIAHHS 3a-
ranpHONpOdeciiinnx Ta npodeciitHo OpieHTOBAHNX HABYAIBHUX IUCIUTLIIH, TTPO-
deciitHoro HaBYaHHS Ta BUPOOHUYIO! TPAKTUKY, CIIPSIMOBAHUX HA, CyIaCHY TPO-
deciiiny mArOTOBKY iH)KeHepiB-meqaroris 3 MerTo (OpMyBaHHS IXHBOI TPO-
deciiinoi kommerentHocri). Mixkpeamerna Meronuka nepeadadae €aHicTb 3a-
rajbHONpOdeciinnX i mpodeciitHo OPiEHTOBAHNX 3HAHB Ta 3aCTOCYBAHHS KOM-
TJIEKCY METOJWK, 30KPEeMa: BUHAXITHUIITBA Y BUPOOHUYOMY MPOIECi, «TOHKOTO
TOPKAHHSI» KOHTPOJbHO-BUMIDIOBAJILHUX CHUCTEM, iHTerpallii iHKeHepHuX, Te-
JArOTiYHUX i MPUPOJTHTIO-MATEMATUIHNX 3HAHb, MOJIETIOBAHHS Y BUBUEHHI Te-
XHITHEX 00’€KTiB, irpOBUX METOAWK PO3BUTKY TEXHIUHHX 3maTHOCTEH, (iHam-
COBO-MATEMATHIHUX PO3PAXYHKIB HA BUPOOHHUIITBL, ITPOOTIEMHO-TOCTI THAIIHKUAX
METO/IiB BUBYECHHS TEXHIYHUX O0’€KTIB, y AKHX PO3KPUTO 3aKOHOMIPHOCTI CH-
cremMaTu3alli, MOJETIOBAHHS Ta JOCHLIZKEHHST CKJIAJIOBUX TexHIKN [1; 5].

K mokaszajia MpaKTUKA, CUCTEMATUYHE BIPOBAYKEHHS iHTETPOBAHO PO3-
BUBAJILHOTO TiAXOMY A€ MOXKJIHBICTH BCEOITHO PO3BUHYTH CTYIEHTIB; MiCTUTH
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3acajiy Teopil BUHAXITHUIITBA, NPUPOIHUYO-MATEMATUYHUX HAYK; PO3BUBAJIbHL
METOMMKH II€JArOri9HOrO i TeXHIYHOrO CHPSMYBAaHHS, 110 BUKOPUCTOBYIOTHCH
y BUDJISAL OKpeMuX (hpArMEHTIB HA JIEKITiSIX, TPAKTUIHUX 3aHATTIX ab0 TPeHiH-
riB. Cepen, iHMKX, METOIU IHTErPOBAHO PO3BUBAIBHOIO HABYAHHS BUSABUJIUCS
HAROLIBIIT TPOLYKTUBHAMHE 1 PE3yTbTATUBHUMHE BHACI 0K IHTEIPYBAHHS 3HAHb,
YMiHb 3 pi3HHUX rajy3eil HayKu, TEXHIKH, TBOPYOCTI.

Ilin gac BpoBazKeHHST METO/IIB 1 IPHUIOMIB 3apPEKOMEH, 1y BaJIi ceOe TIPUH-
WU 3araJbHOIUIAKTAYHI (CUCTEMHOCTI, iHTerpaTuBHOCTi) i podeciitno-pos-
BUBaIbHI (MIXKIPEAMETHUX 3B’A3KiB, €PrOHOMIUHOCTI, BUIEPEIXKYBAaJIbHOCTI,
TBOPYO-BUHAXITHUIBKUIT 1 mpodeciitno-mMobinbHuit) [5; 6].

Ceped cyuacnuz npunyunieé (IHTErpaTUBHOCTI, HAYKOBOCTI, HAOYHOCTI TO-
o) CJiij BiA3HAYMTH IPUHLUIM, WO eQEeKTUBHO 3apeKoMeHayBaju cebe wij
qac Bukiazanus y BH3 [5,6]: sunepedowcysanrvrocmi, mexnonozivnocmi ma
MEOPUO-BUHATIOHUYbLKUL.

3asdaku npuHyuNy 6UNEPedAHCYEaNLHOCTE 3MICT HABYAHHS y TpOdeciii-
Hi#f TATOTOBIN CTYIEHTIB 3a0€3MeUyEThCS CYyIACHUMHI Ta TMEPCIEKTUBHUMU BH-
pOOHUYNMHE TEXHOJIOTiIMHU.

Ipunyun mexrnoaozivnocmi CIPHUIE MOETHAHHIO MPOMECIIHNX HABUIOK
i BMiHB, 32CO0IB, METOIIB, BIIMOBIIHNX 3HAHE, HEOOXITHUX JIJI JOCATHEHHS OUi-
KyBaHUX pe3yJbTaTiB y npodeciitniii AisibHOCTI.

Teopuo-eunarionuyvrut (npodeciiHoO-PO3BUBAILHUN IIPUHIIUIL) CIIPUSIE
CTBOPEHHIO HOBOT'O, HETPAJMIIAHOrO MiJIXO[Y /O BUPIIIEHHS TOCTABJIEHUX iH-
JKEHEPHUX 1 IMEeJAaroridHmx IIijiell, YMIHHIO TBOPYO PO3B’sa3yBaru mpodeciiiui
TIPOOIEMH.

Burmesasnadeni mpuHIUTH peasi3oBaHi y pO3pOOJIEHOI HAMU MiXKIIpeame-
THOI METOINKH.

MixmpeaMerHa METOIUKA IHTErPOBAHOTO PO3BUBAIBHOTO CIPUSE TILTICHO-
My PO3BUTKY iHKeHepiB-iegaroris. Bona ckiamaeTbes i3 MeTonuK Ta mpodIeMHO-
JOCJLJIHUIIBKUX METO/IIB HABYAHHS, Y SKUX PO3KPUBAIOTHCH 3AKOHOMIDHOCTI CH-
CTeMATU3AIT, MOIETIOBAHHS Ta JOC/IIIZKEHHS HABYAIBHOrO Marepiany (BuHaxi-
JHWIITBA Y BUPDOOHUIOMY TIPOIIECI, «TOHKOI'O TOPKAHHSA» CYy9aHUX KOHTPOJIBHO-
BUMIPIOBAJIBHUX CUCTEM, iHTerpallil MpUupPOIHUIO-MATEMATHIHUX 3HAHBb, MOJIE-
JIIOBaHHS y BUBYEHHI TEXHIYHHX OO’€KTiB, irPOBUX METOIWK PO3BUTKY TEXHi-
9HHUX 3/IaTHOCTEH, (DIHAHCOBO-MATEMATUIHAX PO3PAXYHKIB HA BUPOOHUIITBI, OII-
TUMIZAIIT TPOGIEMHO-TOCI THAIILKAX METOIB HABYAHHA).

Taxk, mix gac Bukmaganus gucruiiiinu «Po3caigysanns, o0k 1 anasi3
HEIACHUX BUMAAKIB, TpodeciiiHnX 3aXBOPIOBaHb Ta aBapiit» mjs CTYIEHTIB 3i
crnenjajabHocTi «npodeciiina ocsira (0XopoHa mpaii)» CiiJ NpUALIMTH yBary
IUHHUKAM 37e0LTbIIOT0 BUIMAIKIB, IO € MPUINHOI HAA3BUIANHUX CHUTYAIlit
y Bupobuuirsi. [Ticiis Hamamis HeoOxiaHOT iHdOpMAaIlil Ta OMPAITIOBAHHS BiIMO-
BiHOI JiTepaTypw, JIOMIYHO TOCTABUTH CTYIAeHTaM «pobsemue mutanus: «I11o
€ IPUYIMHOIO HA/[3BUYANHUX CUTYaIlill Y HAIIIBABTOMATHYHOMY CIIOCO0i BUPOOHNU-
ursa?» Ilicas HaIeKHOro MipKyBaHHS CTYI€HTH MalOTh BUSHATH, 10 L€ IPH-
YUHOIO € BIJIXWUJIEHHS IO3UIIIOBAHHS 3arOTiBKH TA 3HOIIEHICTH IHCTPYMEHTA.
Bukopucranus npuiajis TOYHOrO KOHTPOJIIO, 1110 PO3IJISIAE€THCH B MizKIIpe/[Me-
THill METO/INIII IHTErpOBAHO PO3BUBAILHOTO HABYAHHS, A€ MOXKJIUBICTH OTPH-
MaTHU SKICHI MOKA3HUKU MEXaHI9HOI 00pOOKU, eKOHOMIdHMI eEKT Mpu BeJIU-
Kuit Oe3medniit mpari npamiBauka. Tak, HATPUKIAI, PYHRHYBAHHSA iHCTPYMEHTA
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B 06POOHUMX LEHTPAX 3aBXK/M BUKJIUKAIOTH pyiiHyBanus mmunaaess (6iaa 90%
Buuaykis). [Tpu cepeauiit Baprocri 06pOGHOIO LEHTPA BAPTICTH PEMOHTY IUIMH-
nena cranosuTh Bim 50000 rpupeHbi Glibmme, mo Bignosimac mpubmmsno 10%
BapTOCTI BepCTaTa, He BpaXOBYIOUH NPOCTOit 06p0o6GHOro 1eHTpa [7, ¢. 6]. 3BicHO,
€ MOXKJIMBICTh 9aCTKOBOIO YHUKHEHHS HA/I3BUIANHUX CUTYAIlill y BUPOOHUIITBI,
0a3y09rch HA BiAOMHUX XapaKTEPUCTUKAX CTIHKOCTI pi3ajbHOrO iHCTPYyMEHTa
i BractuBOoCTAX Marepiany aerasi. IIpore moBHe yHHUKHEHHsSI TAKAX CHUTYAIliit
0e3 HAgBHOCTI MPUJIAiB KOHTPOJIIO CTAHy iHCTPYMEHTA, AeTaJi Ta 0DJIaTHAHHS
€ aemozkuBuM. ChopMoBaHi TPYIOBI HABUYKHN Ta YMIHHS T03BOIAIOTEH MPAILiB-
HUKaM BUKOHYBATH CKJIQ IHI TPY/IOBI omeparii 3 He0OXiTHO TOYHICTIO, IITBU/IKI-
cTio i MiHiMaTbHEMHK 3aTparaMu eHeprii. Ha BupoOHUTi# TpaKTUIli 171 3aCBOE-
HHS CYy4aCHOI TEXHIKM Ta CUCTEeM KOHTPOJIIO fi BUMIPIOBAHHS CTYJIEHTH 3 OXOPO-
HU TIpaIli MalOTh HABYUTUCH AHATI3YBATH Pi3Hi HaBUAIbLHI 00’€KTH, PO3PI3HATH
iX CyTTEBI Ta ApyropsaaHi o3HAKY (TUMOBI ¥ omuHUYHI), pi3HOGIYHO aHAII3yBa-
TH 00’€KTH TEXHOJIOTIYHOTO TPOIECY, 30KPEMa BiTIyTHUK, TPUJIAAA KOHTPOJIIO
topkanus. Ha BupoOHWYIN MPAaKTHIL CTYAEHTAM BAaXKJUBO O3HANOMUTHUCH SK
MPAIIOE Cy4YaCHUI KOMILIEKC 3 BiJIOBIHOIO CHCTEMOIO KOHTPOJIIO, AK PyXa-
€rbCsl iHCTPYMeHT 1ij yac 06pobku Ta KOHTPOJIbHUX BuMipioBaub [8]. ITIoby-
JIOBY TAKOTrO KOMILIEKCY Ta TPAEKTOPis PizKydOro iHCTPYMEHTa BimoOpaskKeHo
Ha puc. 1 Ta puc. 2, ne T — BU3HAYEHHA TOPKAHHS IHCTPYMEHTa Ta JIETAJIi,
PX — koopmamHaTy pi3asbHOrO iHCTpyMeHTa, siKi 3aKkaaaeHi B OAHKY JAHUX
CNC, AHB — akruBHa HysnboBa 6a3a, XY — peajibHi BeJIMYUHU 3HOIIEHHS
Marepiasa jetaii Ta incTpymenTta, mo nonagaiotb y 6ank ganux CNC.

CrymeHTr MarOTh OyTH O3HANOMJIEHUMHU 3 TUM SIK: B3A€MOIIIOTEH MPUIAIN
KOHTPOJTIO TOPKAHHS i MPUJIa1 KOHTPOJIIO aMILITY Iy BiOpAIliil 3 BiI9y THHKOM,
nie aktuBHa HysaboBa 6aza (AHB) 3 CNC [9, c. 239].

3rigHo nmporpamu, sika HagaxoauTh 3 CNC, mounnaerbes mporiec 00poOKu.
Ilin wac TeXHOJIOrIIHOrO MPOIECY CTYAEHTH MAIOTh YCBiIOMWUTH, SIK Yy BHIIAJI-
Ky aBapiftHoi curyarii pi3ko MiABUIILYETHCS aMILITYyIa BiOparii, mo peecTpy-
€ThCA 3TITHO BiMOBIIHUM PIBHIB KOHTPOJIO aMIITYAu. Y TAKOMY BUIAJIKY
piKyunii iHCTPYMEHT BUXOIUTH i3 30HU 00poOKM i mpsmye no0 AHB na KoH-
TPOJIbHE BUMIPIOBAHHS 3HOIIEHHS. ZIKINO 3HOIIEHHS MEPEBUIIY€E 3AITAHOBAHE,
TO BUKJIUKAETHCSA OMepPaTop. ¥ BUNAAKY KaracTpodidHol curyamil BiadyTHUK
3HAYHO IMiABUIILYE HATINHICTD pOOOTH CHCTEMH.

BimuyTHHK AHEB T
IIpunan xoHTpOIIO
TOpPKaHHSA

CNC
PXi
Tpuiaj KOHTPOJIIO PX>
aMIUTiTY 1M BiOpartiit
PX3
PX4

Puc. 1: Y3araspHeHa 6JI0K cXeMa, KOMILJIEKCY
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Puc. 2: TpaekTopisa pyxy iHCTpyMeHTa mIijg 4ac 06pobKU Ta KOHTPOJIBHUX BUMIDIOBaHb

Takum 9UHOM OTPUMYETHCST KOHTPOJIb i epedadeHHst 3HOCY IHCTPYMEHTa
M1/, 9ac HOPpMAaJTbHOI Oe3aBapiifnol 06poOKH.

Ilix wac obroBopeHHs BIPOBA/PKEHHS Cy9aCHUX CHCTEM KOHTPOJIIO Ta BU-
MIpIOBaHHS B TEXHOJOTIYHHUIT mporec OoOpOoOKH jerasii, CJiji 3BEPHYTH yBary
CTYIEHTIB Ha e(EKTUBHICTH POOOTH BiAUYTHUKIB, IO PA30M 3 PO3TJISTHYTOIO
CUCTEMOIO B HAIKOPOTIIHM TIJISTX KOHTPOJIOIOTH i BUMIPIOIOTH CTaH IHCTPYMEH-
TiB, 0018 JHAHHS, OOPOOIIOBAHOI JIeTal, a TAKOXK, Y BUMAIKY aBaPiHHOTO CTaHY
obJiaiHAHHS, 3YMUHIOTH H0r0 B aBTOMATHIHOMY DPEXKHMi.

HayxkoBo-npakTuynuil 10CBi/1 IEPEKOHYE, 110 IHTEIPOBAHO PO3BUBAJILHUN
M IXIT CTUMYITIOE PO3BUTOK TTPOMECIitHOT MOTUBAIIIT, OCKIIBKY METa HABYAHHS
mepeadadaE MOEIHAHHS MOITYKOBUX, BUHAXIJHUIIBKUAX Ta iH. TBOPYUX METOJIIB.

Sk moKa3aB eKCIEPUMEHT, Cepe/l IUX METOIB HANOLIBIN TPOLYKTUBHUMUA
i pe3yIbTaTUBHUMY BUSBUJINCS METOM iHTEIPDOBAHO PO3BUBAJILHOIO HABYAH-
Hs, 30KpeMa BUHAXIHUIBKI, BHACJII0K IHTEIPyBaHHSA 3HAHb, YMiHb 3 PI3HUX
rajy3eil HayKu, TeXHIKN, TBOPYOCTI.

Iocsin memarorignoro mociimkenns 3i crymenramu y BH3 mokasye ma
PE3YAbTATUBHICTh BUKOPUCTAHHS IHTETPOBAHOTO MiAXOAY MiXK TEeXHITHUMU [IH-
cuuiuiiHamMu, Teopiero poss’sa3anHga BuHaxianunbkux 3agad (TPB3), reopiero
TOKOrO TOpKaHH# Ta inmumu [9]. Buasienus ix Mi>KipeMeTHIX 3B A3KiB HALA€
MO2KJIMBICTh HOKPAIIMTU HABUYKY /10 PO3B’A3aHH KOMILJIEKCHIX TBOPYUX 33/1a4,
sKi 3yCcTpidaloThes B mpodeciituiii missipHOCTI cydacHuX (DaxiBIiB 3 OXOPOHU
TIPATIi.

Posrnsuemo, HATTPUKIIAT, METO/, OIIHIOBAHHS OMAHYBAHHS CTYIEHTAMHU MiXK-
MIpeIMEeTHUX 3B I3KiB.

Tak, /st KOMILUIEKCHOIO MiJIxoay npu oriHioBanHi BismBy ocHoB TPB3
T 9aC eKCIEePUMEHTY 3apEKOMEH IyBaJIa MOJIEb 33 TAKOK (hOPMYIIOH:

W =K+ VKL,
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ne K — oujnka BianosigHoi KoMileTeHTHOCTL (3HaTHOCTEl, YyMiHb),

L — onjnka 3paraocreii (yminp) 3 ocos TPB3,

VK L — oujnka, sika BpaxOBY€ iX B3a€MO3B’30K,

W — ocrarouyna OIiHKa, KA BU3HAYAE HADYTHUI MOKA3HWK MPOMECIitHOT
kommnereHTHOCTI (a6o yMmiHb 3 aucnuiuiinu, Bpaxosyioun TPB3 ra sianosigui
KOMIOHEHTH Ipodeciitnol komnerenrHocti) [9].

Tak, nmpu BuBYEHHi, HAIPHUKIAJ, PO3ILIB 3 (axoBol msucruiiiam «Po3-
caimyBanns, OOJIIK 1 aHAJI3 HEITACHUX BUMAIKIB, MPOMECifiHIX 3aXBOPIOBAHD T,
aBapiii» a1 cTyaenTis 31 cneriasbroCcT «npodeciiiia ociTa (0XOpoHa mpailr ) »
ra TPB3, ouinroemo okpemo marepian 3 ¢axosoi qucruigiinu (K ), Mmarepias
3 TPB3 (L) ra inrerpoBanuii marepiaj, sikuii BpaxoBye ix B3aemomilo (Mix-
npeamernuit 38’a30K): VKL, YuM Bume neil HOKA3HUK, THM BHIIOW € OIiHKA
3a iHTerpoBaHWil pO3BUBAILHMI MaTepiana. Takwuit miaxil COHYKaE CTYIEHTIB
10 6ineim rmbokoro BuBuenusa i TPB3, i camol aucuurmiing ta HaIacTh MOTH-
BAIIif0 0 OLIBIN SIKICHOIO 3aCBOEHHS HABYAJIHHOTO MaTepiaJry.

Haounum mpukiagoM BIEHOTO, MATEMATHKA, IHXKEHEPa 1 megarora, sikui
BUKOPUCTOBYBAB IHTEIPOBaHI 3HAHHS 3 METOJIUK, 110 ONKUCAHI B CTATTi, MOXKHA
una3saru Jleonapaa Eitnepa, mBeiinapug 3a moxo/pkenusM, akajgemika [lerep-
Oyp3bkoi, Bepaincekiit, Typuncbkoi, Jlicaborchkol i Bazennchkoi akagemiit Ha-
VK, iHO3eMHOrO wieHa ITapusbkoi akazemii Hayk [10]. Ile 6yB BugaTHuii BueHnMit
MaTeMaTuK, (Gi3uK, MEXaHIK i ACTPOHOM 18 CTOMITTS, TpaIli SKOro CYTTEBO CIIPa-
BUJIM 3HAYHU BIIUB HA PO3BUTOK HAYKHU. ¥ [IbOMY POIl BUIOBHIOETHCS KPYIJIa
mara — 310 pokiB 3 gus ftoro Hapomkennsi. ABrop noHa 1 800 HAyKOBHX IMpallb
3 MaTeMaTHUKu, HeOECHOT MEXAHIKM, MATEMATUYIHOI (DI3UKM, ONTUKH, DATICTUKH,
KOpabJiedyayBaHHsi, Teopil My3uku Ta 3 iHmux cdep Hayku. Bin rauboko Bu-
BYaB MEIUIIMHY, XiMif0, OOTaHIKYy, TOBITPOILIABAHHS, MY3UKY, €BPOIEHCHKI Ta
CTapOJIaBHI MOBH.

3a Biarykamu cydacuukis, Eitiep OyB TaJTaHOBUTHM I[I€JJANOTOM, BCE XKHU-
TTsT BAJIMITABCS CKPOMHOIO, KUTTEPAIICHOIO, HAA3BUIANHO TyHHOIO JIIOJMHOIO,
3aBKI1 TOTOBOIO HOMOMOrTH iHImuM. Eiijiep oxode momomaras CBOIM yUHSIM, KO-
JrleraM i MOJIO, IeAPO JIIUBCs 3 HUMU CBOIME imesmu. Cepes, Oro y9HiB — Bi-
nowmi Tananosuti akagemiku M. €. Tonosin, I1. B. Inoxonues, C. K. KoreabHukos,
A. I JTekcenn, C. 9. Pymoscokuii, H. I. @ycc, crapmuit cun 1. A. Eitnep.

Cepey, Besmkoi KinbkocTi TBOpinb Eitnepa — npani 3 mexaniku 1 ¢isu-
ku. Hinwicts mux mparms ominue K. Tpycaens, ckazapmm mo: «MexaHika, siK
i1 chOrO/IHI BHMKJIQIAIOTh iHXKE€HepaM i MaTeMaTuKaM, € 3HAYHOI0 MipOi0 #HOoro
TBOpiHHSAM ...». Eillep ymockoHasms 0ajicTuky i TeOpilo MagTHUKA, BIEPIIIE
B icTopii HayKM BKa3aB HA TPU CKJIAIOBI 9aCTHHHU MAaIlnHu, siki B XIX cTomiTTi
Oy/ir BU3HAYEHI sIK JBUTYH, Iepegada Ta PoOOIHil OpraH.

B Teopii rigpaBmivanxX MammH i BITpIHUX MJIWHIB BiH TOCTIIKYBaB Tep-
TSI 9aCTUH MAIINH, 3aiMaBCsd MPOMUIIOBAHHSAM 3y0JacTuX KOJiC, OOrpyHTyBaB
i PO3BUHYB aHAJITUYHY TEOPiI0 €BOJLBEHTHOrO 3aderieHns). ¥ 1765 poui Bin
3aKJIaB OCHOBH TeOpil TepTs THYYIKUX TPOCIB, BUBIB (DOPMY/Ty JJsT BUSHAUCHHS
HATAT'Y TPOCA, siKa BUKOPUCTOBYETHCH 1 3apa3 IpPU BUPIIIEHHI HU3KU ITPAKTH-
YHUX 3aBJAHb, HALIPUKJIA/L, [IPU PO3PAXYHKY MEXaHi3MiB 3 FHYYKUMU JIAHKAMHU.
Eitnep Brockonamme Teopito npykuoCcTi. 1757 porti B podori «IIpo HaBanTaxken-
Hi KOJIOH» BiH BifKpWB (HOpMysy [1jisi BU3HAUEHHS KPUTUIHOTO HABAHTAYKEH-
HS TPU CTUCHEHHI MPYXKHOIO CTEPXKHS, MOKJIABIIU MMOYATOK Teopil cTiiKocTi
npyzxkuux cucrem. IIpakTuyne 3acrocyBanns gana (Gpopmysa 3HAMILIA 3HATHO
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Mi3HiIe — Maii’ke CTO POKiB IO TOMY, KOJIM B 6ararbox KpaiHax pPO3TOPHYIOC
OyIiBHUIITBO 3aJIi3HUIIb, 1110 3y MOBUIJIO /IO IIPOBEACHHS PO3PAXyHKIB HA MiIlHICTH
Ba/I3HUYHUX MOCTIB — CaMe B Ieil Jac iHyKeHepw i B3s/iM HA O30POEHHS BiJI-
KpuTTs Mojeseit Eitiepa.

Benuknit Buennit 6araro npamosas y cdepi MmareMaTukn i HeGeCHOI Mexa-
uiku. Eitnep po3pobusB meron Bapiamii opOiTaabHEX €1eMEeHTIB i BUK/IAB [Iy2Ke
touny reopito pyxy Micsig. 3rogom, B XIX crosirri, meit meros 6yB po3iim-
peHwuit, 3aCTOCOBAHUI B MOJEJI PYXY BEIUKHWX IJIAHET, BUKOPUCTOBYETHCS 10
Tenepimuboro yacy. Y kopabsebymyBanni, kopabseBoiinui i Hapiramii Eitrep
3aCTOCYBaB AHAJITHYHI METOH /10 MPAKTUYHUX 3aBIAHb, MIPUCBAIeHUM (hOpMi
cynmiB, IX crifikocTi 1 piBHOBa3i, METOZAM YIPABIIHHSI PyXOM KOPAOJIs.
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HEBO BEYHOI'O I'OPOJA

H. B. Kondpamuvesa'

[. Urops Cukopckuii

Hauaso

B magase XX Beka razeTsbl ¢ BOCTOPTOM MHCAJIN O JIyUITUX B MUPE adPOTLIa-
HAX CO3JIaHHBIX aBHAKOHCTPYKTOpoM Uropem Cukopckum. Hurasi 3T ra3ersi,
HE TOJIbKO IIEPEHOCHIIICH B TO, YK€ KaXKyIIeecs €KUM BPeMs, HO U y/IABJIs-
enicst Kak Obicrpo u yBepeHHO rops CHKOPCKHIT COBEPIIEHCTBOBAI CBOU MO-
Jesn adporiaHoB. [asera «Tsuxenes Bo3myxay, Ne 8, 1912 r., B crarbe «Iloser
N.N. Cukopckoro uaz IlerepOyproms mmcana: «U. WM. Cukopckuit coBeprmmi
noster Hat [lerepOyprom Ha asporiane cBoeit KOHCTPYKIuu « Cukopckuii 6-A»,
¢ MoTOpoM «Aprycs B 85 JI.C. U ¢ HOBBIM IPUCIIOCOOTIEHUEM J1JTsl ABTOMATHIECKO-
ro nogbema Ha Bo3ayx. llosier Havasnca B 7 9acos 15 MuHyT U 4epe3 3 MUHYTbI
asporian jeren Ha Beicore 100 MeTpoB co ckopocThio 115 KM/9ac nenast Kpy-
ru Haz asdpoapomom. Ckopo U. U. Cukopckwuii cTpesioil BbLIETE HA B3MOPBE,
MMOIHMMAsICh BCe BhImie u Boime. [Ipomeres Crpesky, OH HaNpPaBWICH K yCTHIO
B.-Hessi, o neit moBepuys B ropos, na seicore 500 merpos obormysn Mcaaku-
eBcKuit cobop, mposeren eme Han HeBckum, Ham Tpounkum MOCTOM m gepe3
24 MUHYTHI TIOCJIE HAYAJIA TOJIETa, C TOW K& BBICOTHI, TNIAHUPYS CIUPAJIBHO,
omyctuicd Ha KOMEHIaHTCKOM a3poapoMes.

B cienyiomem romy rasers nucasm: «KOHKYypPC BOGHHBIX a3pPOIJIAHOB OT-
kpbuicd vHa Kopmycuom aspoapowme B C.-TIlerepOypre. Korkypc moka e oTimda-
ercs DJIECTSIIUM yCIEeXOM U HHTEPECHBIX [OJIETOB MOYTH He DbLIO. 3aTO aBApUU
yke ObLIu, K C4aCThbiO 0€3 YesIOBEYECKHX 2KEPTB: IIOCTPAIAJIN MAIIMHBL JIET-
qnkoB ['abep-Babackoro n 2Kanyapa. 'abep-BiibiackoMy 910 HA3BIBAETCST HE
MTOBE3JI0: TO OH TOMA/IAET B KAHABY, TO MAIAET Ha 3eMJII0, TO HE MOYKET TOIHATh-
csa coceM. [locnenuss ke Heymada [abep-BIbIHCKOrO cOBEpINEHHO MOpaskaeT
cBouM Oe300paszueM. Ha BHOBDL mpuciannom emy ammapare «Mumimep Ne2» mpu
[IEPBOM K€ II0JIET€ BbIBAJIMJICH HEOPEXKHO NMPUKPUILUIEHHBIH K adPOIIAHY MO-
Top. TOJNIBKO M3yMUTENHHO-YIAYHBIN TIJIAHUDYIONIUI CIIyCK CIac aBHATOPA, OT
cvepru. [loBpexaen ammapar «I'pamas UW.U. CuropcKOro Ha KOTOPBIH ymas
«Mumep Ne2s... Ocraercs oxma HaJIEXK/1a, YTO KOHEI[ KOHKYypCA C OJIECKOM
uckynur weygadroe zadano! — «Pycckuit Burszby CHKOPCKOTro BbI3BIBAET BCe-
obliee u3yMJieHue CBOUMU BbICOKUMHU KadecTBamu.» («Bcemupnoe o6o3penues,
Neg9, 1913 1.)

Inkondr24@gmail.com
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«C 6OJIbIIUM YIOBOJBCTBUEM CJIEJIYET OCTAHOBUTHCS CefYac Ha KPYITHOM
ycIexe MOJIOJOTO KOHCTPYKTOPA, IyTeM YCHAIUBOIO TPY/IA U JOJITHX OIBITOB
BBIPAOOTABIIErO a3POIIJIAH, PABHOTO KOTOPOMY ceifdac HeT BO BceM Mwupe. Mbr
rosopum 00 U. . CukopckoMm u ero rpanamo3HoM asporiane «Pycckuii Bu-
113b>. («IIpupona u moxu», Ned45, 1913 r.)

A yxe uepes rox, asuarop [.IImorposckuii B cBoem ouepke «Illecrna-
JIIATH IeJI0BEK U cODaKa — Ha adPOILTaHe», OMUCHIBAJ HCTOPUIECKHI ITOJIET HA
BozaymraoM kopabsie 1. V. Cukopckoro «mss Mypomerr», B KOTOPOM OH MPH-
anMan yaactue. «absa Mypomerrs ycTaHOBHI MUPOBOIT PEKOP/T, TTOJIETA C TITECT-
HaJIATHIO Taccakupamu, odmeit Harpy3koit B 1300 kr, na Boicore 300 MmeTpoB
B mpogokeanu 18 munyT u 10 cexyH.

Asponiannl, BO3AYIIHBIE KOPAOIM, — BCE ITO MAHWJIO B HEOO, MAHUIO
OIIIYTUTh OTPHIB OT 3€MJIM, MAHWJIO CJIABOW M TE€POICTBOM, MO0, MeHCTBUTE b~
HO, OBLTO JAeJ0M OmacHbIM. 'a3eTnl, HampuMep, nucaan: «Bo3maauM JoIKHOe
MAMATH TPEX BOEHHBIX JIETIYNKOB, — mopy4nka Bamabymku, [amaa u Ilomm-
KapuoBa, yOuBmmxcsa npu Karacrpodax ¢ ux adpomtanamu. Ilycts KpecTbl u3
MTPOTIEJIIEPOB HA WX MOTHJIaX OYAyT Yalle HATIOMUHATH HAM O TEX YKEePTBAX J0JI-
ra, KOTOPBIMU yCesiH TPYIHBIA, HO BCe-TAKU MOOEIHBIN Iy Th K OKOHIATETHHOMY
MMOKOPEHUTO BO3LYIITHON CTUXHUHY.

Yro ke Tak crpemuresnbio Biekao Urops Cukopckoro B He6o? Ot ma-
TEPU OH YCJIBIIIAT O MPOEKTAX JIETATEJIbHBIX AIIIAPATOB BEJIMKOrO JIeoHapo
na Buwun. U jerenma paccKa3bIBAET, YTO OTHAXKIBI €My MPUCHUJICS COH, UTO
JIETUT OH Ha BO3IYIIHOM KOpPalJie W 3TO CTaj0 MEeYTO# Bceil ero ku3uu. Ero
MedaToit ctas mojsier B Hebo Geckoredrnoro CBera, KOTOPBIA HEM30EXKHO MOTTIO-
AT BCe KOHEYHOE TeMHOe, nbo Bce KoHedHoe npexozdiie... 06 srom Hebe on
HAIACA B CBOMX PEIUTHO3HO — (pumocodpckux paborax, mapasiebHO CO3/1a-
Bad Jiydlire B MUpe BEPTOJIETHI. BOBMO)KHO7 OH HUKOr'Jla 6])[ HE HallUCaJl 9TUX
VAWBUTEIBHBIX TPOM3BEIEHII YeJI0BEYECKOro /IyXa, ecau Obl He pomauicsa B Ku-
eBe, re 3akonuni [losmrexandecknit HHCTUTYT, HE paboras Obt B IleTepOypre
u He avurpupoBas 66l B 1919 rogy B Amepuky.

«/la npuger napcreue TBoe, na Oyaer Bossg TBos, siko Ha Hebecu
U Ha 3eMJIH»

B 2009 roay kuessisinun Urops Kpumradosuy spuiozkui Ha cBoeMm caiire
cBoit mepeson paborsr Urops Cukopckoro «ITociaamme Moautsbr Locmommeits,
B KOTOPOil aBTOP TOBOPUT O CBOEM MOHMMAHWK MOJUTBBI «OTde HaI». IJTOM
MOJIUTBE MOCBSAIIEHBI MHOTHE TITyOOKHe UCCIeIOBAHNST U KOMMEHTAPUH HA MHO-
IUX 3bIKAX MHUPA, HO BIEPBbBIE, YEIOBEK BBIIAIONMIErOCS WHXKEHEPHOrO yMa U
HEOOBIKHOBEHHO PA3BUTON MHTYUIIUYU B3SJICH 33 U3JI0KEHHE TOYKH 3PEHUS] UC-
CJIe0BaTEsI, He OOSIIErocs JeJaTh CMeJIbIe 3aKII0UEHUs, U B TOXKE BPEMs UC-
KpPEHHE BEPYIOIIEro.

Wrops Cukopckmii pa3aenns napcTBo 3emuoe u napcrso Hebecrnoe u cie-
JIaJi, HA TEePBBIi B3IV, HeOXKuTaHHbIH BeIBO: «Mosurea Boxus ykasbiBaer
HaM, 970 HyKHO MoiuThesa 3a LlapcrBo Boxus HA HEBECAX. 9tu ciosa
U OTIPENEJISTIIOT 3HAYEHUE U TIEJIh MOJIUTBBI.
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MapcTBo 3eMHOE HAM XOPOIIO U3BECTHO, KAK U JIBE THICAYN JIeT HA3a/ MbI
BUMM MHOI'O HECHPABEJIMBOCTH U ObIBAEM IIOTPSCEHBI HEBHIHOCHMBIM BHJIOM
TOPKECTBYIOIIETO 3/1a U MOXKEM B OTUYASHUN BOCKIUIATH «locmomum, 3a4emM Th
TOKUHYJ HAC? ». CUKOPCKWMIi THUITIET, 9TO 3eMHAs KU3Hb HYKHA I YKPEILIeHUsT
ayxa, GOpMUPOBaHUs XapaKTepa W OCO3HAHUs IeHHocTell mapcersa HebecHoro.
W60 nennocTr 3T ¥ PAIOCTH HE OT MUPA 3€MHOIO, 3TO HE PAIOCTH OT BJIACTHU
HaJ, JIOAbMU, HE PAJOCTUA OT BJIAJEHUS COKPOBHUIIAMU 3€MHBIMU, 3TO PAJIOCTU
JYXOBHOTO COTPYIHUYECTBA, TBOPUECTBA, MO3HAHWS €INHCTBA U KPAacoThl Mu-
pa. 1 ecnm MBI MonmmMcs 3a mapcTBo HebecHoe, 3HaUnT MBI Ooco3HaeMm Ero,
BepuM B Hero m MosmTBOi Hare npursaruaem npuinectsue Ero Ha 3eMiio.

Cukopckuit murier o maperse Hebecnom: «Tpaaunuonnast XpucTuaHnckas
JOKTPHHA, KAaK IIPABUJIO, HE yCMATPHUBAJIA HUYEro OOIEero Mexky HebOM act-
pOHOMa, U HEOOM PEIUTHO3HOTO YEJIOBEKa. B 3TOM OTHOINEHWH PEIUTHO3HAS
JOKTPUHA, CIEAYeT 3aKII0YEHUIM PAHHUX XPUCTUAH, KOTOPbIE HAXOIUINCH MO
BJIMSTHMEM WX BEPHI O TOM, 9TO 3€MJIsi SBJISIETCS OCHOBAHUEM BCEJIEHHOM C COJIH-
IIeM ¥ 3Be3JaMM B KadecTBe NPUIATKOB K Heil. UIx Bcesennas Obuia Majoi
CTPYKTYPO#, CO3/IaHHOH, KAK OHU JyMaJid, B TEYE€HUHU 1IECTU JHEU IJe-TO OKOJIO
4geTbIpex Thicsad JeT Hazal. Co3aHue MO0 HEBEPHBIM [y TeM HOYTU € CAMOIO
HA4YajIa M OXKUIAIOCH, YTO OyIeT BCKOPOCTU DPA3PYIIEHO, COXKIKEHO TJIAMEHEM
¥ 3aMEHEHO COBEPINIEHHO HOBOW KOHCTPYKImei. /1j1s COBpEMEHHOTO IPOCBEIIEH-
HOTO 9€JI0BEeKa 00Ias KAPTUHA MPEeCTaBIsAercs apyroi. Becenennas, momyans-
M1as UMITYJIbC SHEPIUU MHOTO MUJIIIMAP/IOB JIeT Ha3aJ1, BEPOSATHEE BCErO, OCTa~
HETCs CYIIECTBOBATDH €Ille IPUMEPHO TaKoe ke Bpems. Ee pa3mep u Besindue
HaXOQISATCS 33 MPeeIaMi HAIero pasyma. 9 ymoMuHam 06 3TOM, TaK KaK Iy-
Maio, uro cjioso BCEJIEHHA S 101:KHO IOHUMATHCA B €0 BLICIIEM 3HAYEHUN
KaK O4YeHb DJIM3KOoe, ecyu He uientudnoe, cjaosy HEBO. ...

OyHKIIMOHUPOBAHNE HEODECHBIX MEXAaHW3MOB JIA€T HAM IIPE/CTABJIEHUE O
TOM, 9TO MOXKET IPOHWCXOJWTH B SBJIEHUSX BBICIIETO IMOPAIKA, HAXOMAIIAXCSH
BHE BUJMMOCTH, 1€ CUJIbl PPABUTALIMU U TIPUTSIP)KEHUST 3aMEHEHbI 100PO# BoJIeit
u JII000BBIO B WX BBICIIIEM 3HAaUeHWW. MBI MOXKEM MPEICTABUTH MHOXKECTBO pPa-
3YMHBIX W MOT'YIIECTBEHHBIX KUBBIX CYIIECTB MOPSIIKOM BBIIIIE, YEM MBI C BAMH,
" JeACTBYIONUX B 3TON HEOECHOH BCETEHHON COBEPIINEHHO CBOOOIHO W MEXKIY
TeM B abCOTIOTHOM TapMOHNN, BOCCOEINHEHHBIE MEXK/Iy CODOi 1 00beuHEHHbIE
Braacrenunom BceeneHno#t HenmpeoaoTMMbIM 9yBCTBOM JTI00PO# BOJIHY.

Cukopckuii meaer gajiee O4eHb HHTEPECHOE COTTOCTaBIeHre 3eMHOro u He-
0eCcHOro MapCTB: « AHAJIU3UPYs IJIABHBIE U3 OCHOBHBIX XapPaKTEPUCTUK MAaTEPH-
AJIbHOM BCEJIEHHOM, MBI MOXKEM TPHUATHA K WHTEPECHOMY 3akjoueHuio. IIpes-
cTraBuM ce0e CBET B Ka4eCTBE AHAJIOTUU JKU3HU, 100pa, CIaCTbsA U MPOTUBOIIO-
JIO)KHYTO €My ThMY, OJUIIETBOPSIONLYTO 3JI0, ArOHUIO U paszpyiinenue. QUeBuHO,
YTO pa3MaxX M WHTEHCUBHOCTDH KAayKIOW M3 HUX aOCOMIOTHO PAa3INYHBI. deToBeK
MOXKET CO3JaTh CBET OmMpejesieHHoi narencupaoctu. Ceer, u3myuaembrit CostH-
meM, OeckoHedHO Oosiee gpok. CyIIecTBYIOT 3BE3/IbI B JIECATKH THICAY pa3 00-
nee sipkue, gem Comare. Bo Becenennoi nmeercst cBer 6eCKOHETHO Hosiee ApKuit,
9eM dTO JOCTYIHO YeoBeKy. Bbipazkerne «6e3MepHO mian OECKOHEYIHO APKUit
CcBeT» MMEeT BLOJIHE NpakTudeckoe 3HadeHue. [lo ornomenuio ke KO TbMe,
KapTUHA TOJIy9aeTCs COBEPIEHHO WHON. Bhiparkenne «be3mepHasi uin GECKO-
HEYHAS ThMa» He mMeerT 3HadUeHus. llosiHasg TeMHOTA 9TO BCE , YeM OHA MOLJIA
ObI OBITH. EC/M 9e0BeK CIyCKAeTCss B IMAXTy BCErO JIUIIbL HECKOJIbKO COTEH
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byTOB MO 3eMIeil, OH HAXOAUT abCOTIOTHYIO TEMHOTY, KaK €Cau Obl OH IOrpy-
3uiicd B camylo Iuiybuny «BHelnHe#l TbMbry. 10 2Ke caMoe sBJIAeTCH UCTUHHBIM
IO OTHOIIIEHHUIO K TEIJIOTE. . . . TOYHO TaK Ke, KAK ThMa U XOJIO, KOTOPhIE MOTYT
OBITH JTOCTUTHYTHI HA, 3€MJIE, SBJISIOTCS MPAKTUIECKHU TTPEIEIHHO BO3MOKHBIMH,
B TO BpPeMs KaK TOJIyIaeMble HAMHU CBET U SHEPTUS ABJISIOTCS MPEHEOPEKIMO
MaJIbIMU II0 CPABHEHHIO CO CBETOM, CYIIECTBYIOMINM BO BeesieHHOI-Hebecax [oc-
nojia. 3710, CTPAJAHUs ¥ ArOHUsI, KOTOPbIE Mbl HADJIIOJA€M HA 3eMJIe, BEPOSATHO
OIM3KYM K HAWBBICIIIEMY TPEIeNy, KaKOil TOJIHKO MOXKET CYIIECTBOBATH BO BCE-
JIEHHOI1».

Cukopckuit paccMaTpuUBaeT 3EMHYIO YKU3Hb YEIOBEKA, KAK <«BEJIMKOJIEI-
HBII Jap ¥ BO3MOXKHOCTb, [TAHHYIO C II€JIbI0 BHIPAOOTKHU WHIMBUIYATbHOCTH,
JIOCTONRHON BbDKMBAHUS B BBICIIEM MOpsiKe Obitusy. Ou nuirer o 6OKeCTBEH-
HOM Jape, JTaHHOM YeJIOBEKY, — CBOOOme Boju: «Kak HU HEBEPOSITHO 3TO 3BY-
9UT, CBOOOIHOE COTIACHE YEIOBEKA MMEET, OUE€BH/IHO, 3HAUEHNE TTPUMEHUTEIHHO
K Oyaymemy mpuriectsuio Llapcrsa Hebecroro. BaxkHOCTH # IOCTOMHCTBO, MpH-
HAMAaEeMOe YeJIOBEKOM, KOria OH oOpamaer cBoe mpsimoe xomaraiictso K lapio
BCEJIEHHOM KACaTeIbHO PE3YJIbTaTa BCErO 3EMHOI'O IIPOIECCA, PACIO3HAETCS Peji-
ko. Korjia uesioek 1ipoussocut s1u cMmedble u 3uaduresbuble caosa («Jda byaer
BoJist TBOS KO HA HEOECH U Ha 3eMJIU» ), OH MOJIHUMAETCS HAJl BCEMU HY K IAMHU,
aMOUIIUsIMU, THEBOM, BCEM OYEBUIHBIM TPUYMQOM I'DEXOBHOCTH. . . . B MoeHnn
o 6yxaymem Boxkectsernrom [lapcTBe BeYHOM KU3HM, TPAB/IBI U CJIABBI, 9EJI0BEK
KOCBEHHO BBIParKaeT CBOIO COOCTBEHHYIO HAJIEXK/y BCTYILIEHUS B HErO; B MPO-
TUBHOM CJIy4dae, ObLIO Obl KECTOKHM Pa309apOBAHUEM MOJIUTLCA O TpuyMe
OOYKECTBEHHOW TPABEIHOCTH €CJIM YeJIOBEK MPUTOBOPEH HUKOTIA HE YBUIETH
€ro ¥ €CJIA BCe ero JJMIHOE CO3HATETHHOE CYIIECTBOBAHNE OBLIO ObI OTPAHUYIEHO
YCTPOEHUEeM HACTOAIIEeH 3eMHON KU3HU ThbMBI U CTPA/IAHUA>.

1 B zakmioyenun NUrops Cukopckuit nurrer: «Mosursa Tocrogus Geuia
cocraByieHa ABTOPOM [1Jisd HaIIeil 3eMHO >KU3HH C [EJIbI0 MPOBEICHUs HAC de-
pe3 OypHBIit U ApaMATHYIECKUil MTPOIECC HAIIEro JyXOBHOTO poxkaenus. Korma
JK€ ITOT TEPHOJ, 3aBEPIIMUTHCS HA 3eMJIe W, BO3MOXKHO, HA [IPYTUX MOXOKUX
IUTaHeTaX, Ieyb Beeit MoauTeel Oyaer ucnosnena. Ho siBjisieTcst BIIOTHE IOITY-
CTHMBIM, 9TO, BO3/aBasi XBaJIy W CjiaBs TBOPI@A, CIACTINBBIE OOUTATETN BHIC-
IIEro MOPsAAKa ObIThsi Oy/IyT BCE MCIOIb30BATH CJIEAYIONINE TPU IIPEII0KEHU
Boxbeit MonuTBbl, KOTOpPbIE €CTh W OCTAHYTCH CBEPX BCEX I'DAHUI] BPEMEHU
¥ TTPOCTPAHCTBA.

Orue Hari, mxe ecu Ha HeGecax!
Ha cearurca Umsa Tsoe...
fxo Tsoe ects LlapcTBre u cuia, u C1aBa BO BEKH».

Coopuuk dunaocodcko-penurno3ubix pador Urops CUKOpCKOro Ha pyc-
ckom s3bike, — «Hebo u Hebecay, Obit u3man B 2010 roay u mepemsgan B 2013.

«Twuxo 3aa3Bonnm y Kuesi, moB ma Hebi. . . »
Tapac Illesuenro

Nrops Curopcknit poauicsa B Kuese B 1889 roxy. B 1898 romy 611 0cHO-
Ban Kuesckuit [lomurexandaeckuit Mucruryr. B 1911 rony Urops Cukopckuii
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okonuynn Kwuesckuit nmosmrexnndeckuit nacturyT, a B 2016 romy Kuesckomy
[Monurexuuaeckomy Uncruryry 6610 npucsoero ums Urops Cukopcekoro.
Kwues mauasa XX Beka. Yke moaro Knes — ropo 60roMosibsi, OrpoMHOE
KOJIMYIECTBO IEpPKBeil, MOHACTHIpEit W cOO0OpPOB. Beanknx cobOpoOB, OT MOCTPO-
ennoit dpocrasom Myapeiv Cesaroit Codun 10 HEJABHO OCBSAIIEHHOTO cObOpa
Cearoro Bnagumupa, pacmucannoro Bacuernossiv, HecrepoBbiv, Bpybesem...
MakoBku nepkseii 1 COOOPOB IOKPBIBAIOT I'OPOJ, MOJIUTBEHHBIM KYIIOJIOM, Kpe-
CTHI Ha KYTOJAX KAK QHTEHHBI B HEOO W TOM STUM KYIOJOM JIEOH, KOTOPbIE
XOTAT MOIHSATHCSA BBEPX, B3JeTeTh ... — PoBecank CHKOPCKOrO, KUEBJISTHUH,
cryneat Kuesckoro yuusepcurera CB. Bragumupa Muxann Bynrakos, — ero
Macrep u Maprapura yiersT, rJis/is BHU3 Ha 3eMJII0, Kak caM Byiarakos cMoT-
pea ¢ Boicorbl CrapokueBckoii ropol va [Tonomn; kuesnsuun, cryaent Kuesckoro
yuusepcutera Hukomait Bepasges, ubn dpunocodckne paboThl OKazaanm BIIHS-
Hre He TONHKO HA CHKOPCKOro, HO U Ha BCe OOIECTBO, OH Pa3pabOTaeT MOHS-
THUS MUDA JlyXa ¥ MUPA MPUPOJbI, HEBO3MOKHOCTD (TPYHOCTD) IPEOIOJIEHUS
[APCTBA MPUPOIBI U TPAHCIIEHINPOBAHNE KAK TBOPYECKHU TPOPHIB, IPEOI0Ie-
HEE PadCTBA MPUPOTHO-UCTOPUIECKOro ObiTus; poBecunk Hukonas Bepmasesa,
kueBnganH Kazumup ManeBuda yaenunk Kuesckoit pucoBanbuoit mkosasr H. U.
Mypalriko, B CBOe BpeMs 3aKPACAT YEPHBIM KBA3IPATOM I[BETHHIE T€OMETPUYE-
ckue dburyps! gekopanmii Kk dyrypuctudeckoii onepe «Ilobena nan Comarnem»
¥ YBHUIETh B 3TOM YEPHOM KBaJpaTe PaIyTw HAJ3EMHOIO MWDA, W HAIUIIET,

3areM, ¢pumocodckre paboThl 0 MUPE BHE 3eMHBIX (HopM; ... X ObLTO MHOTO,
Jereit ropojia, KOro JAyXoBHbIH MarHuT KueBa npursiHyi K cebe...
Cembst Teperrenko ObLTa OMHON W3 CAMBIX W3BECTHBIX B TOPOJE, — MPO-

MBIIIJIEHHUK Y, MEIIEHATHI, OOIIECTBEHHBIE IEITE/N, — MPEICTABUTEIN ITOM Ce-
MbH OY€Hb MHOTO caenanu 1 Kuesa, B wactaoctu, Baecau 150 000 pyOseit Ha
cTpouTeabCTBO KMEBCKOTO MOJIMTEXHUIECKOTO WHCTUTYTA, KOTOPBIA CTPOWUJICS
o pumepy Iomunrexandeckux wacTUTyTOB B Lltopuxe, Monxene u I'annosepe.

B 1909 r., B Kuesckom nosmmrexangeckom nacrutyte, mpodeccopom H. B.
Henone (yuenuk 2KyKOBCKOro) GbLIO OPraHU30BAHO OOMIECTBO BO3.LYXOILIABA-
reseit (KOB), cpepu wienos obmiecrsa Obuiu Urops Cukopcekuit u @enop De-
noposud Tepererko. PoBecauku, oaum oba paboTanmm HAJI CBOUMH MOIEISIMHU
camosietoB. @emop Tepemenko medran caenarh Kuep cronmieil aBmacTpoe-
HA$, B CBOEM MMEHHH 1E€PBOHO OH COOPY/IMJI JIETHOE II0JI€ U MACTEPCKUE J1JIsd
CcOOPKY CaMOJIETOB COOCTBEHHON KOHCTPYKIIUU, TTOCTPOWJI TTOMEIIEHHUsT [IJIsT CBO-
€ro KOHCTPYKTOPCKOro 01opo. OauH 3a APYrUM CTAJIH MOSBIATHCA CAMOJIETHI
«Tepermenko-1», «Tepemenko-2», «Tepererko-3», . ... ®emxop Tepermienko 66T
JOCTOMHBIM IIPEICTABUTEIEM CBOEH 3HAMEHHTON CeMbH, — OH OBLT ITPOMBIIII-
JIEHHUKOM ¥ MEYTaJI O 3aBO/IaX, KOTOPbIE OyyT MAaCCOBO BBIIYCKATH CAMOJIETHI.
[Tocse peBomonuu momecthe YepBouo y TepeleHKO 0TOOpaN, B MTPEKPACHOM
HEOTOTUIECKOM 3aMKE TIOMECThs Pa3MECTUIN OECITPU30PHUKOB, B aBUAMACTEP-
ckux ckor. Penop Tepemenko yexanm Bo Ppaniuio u aBuanueil yxxe OOJbIe
HUAKOTJIA HE 3aHUMAJICH...

Ilo nannmaruse obiecTBa Bo3ayxomiasareneit B Kuese npu Ilonmurexmn-
YeCKOM MHCTUTYTe ObLI IOCTPOEH aBUarapak, rie CIYJAEHTbl U IIPEHOoaBaTe-
qu KIIN co3maBajam CBOM TepBbIE JIeTATEIbHBIE AMMapaThl, OBLIO PACUMINEHO
JleTHoe moste ytst mepBbBIX MOJEeTOB. 31eck Urops Cukopckwii, a Tak ke llerp
Hecrepor coBepiianm cBOu mepBbie MOJIEThI, — MOJEThl HA XPYIKUX JIETATEThb-
HBIX MAIIIMHAX C MOTOPOM MOIIHOCTBHIO BCErO B 25 JIOMIAAUHBIX CHUI...
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B 6osbmioit dpuszmaeckoit ayauropun KIIN Cukopcekuii ciryinas JeKIuu mo
dusuke. [Ipoiizer coBceM HEMHOIO BPEMEHH U B 9TO K€ ayIuTOpPUn OyIeT CJIy-
MATh JIEKIIUK 0 (PU3WKE TOT, KTO TMONLIET B KOCMOC TIEPBOTO KOCMOHABTA, —
Cepreit Koposes. Ouu mepecekyTcsi B MPOCTPAHCTBE ayAuTOpuii u j1aboparo-
pwmii, a depe3 cTo JeT, y:ke B XXI BeKe Ha TEPPUTOPHUHA WHCTUTYTA B UX I€CTH
uM OyAyT YyCTAHOBJIEHBI TAMATHUKH.

B nomerriennu ObiBIero apuarapaza ceiruac Haxoaurbes my3seit V. Cukop-
ckoro. CUMBONMYECKYIO JIEHTY HA BXOJEe B KOTOpHIi, 14 mas 2008 rona, B mpu-
cyrcreuu cryaenTos u npenomasareneit KITU mepepesanu axkamemuk HAHY
M. Bryposckuii i 3xc-M3p Hbio-Vopka, mommruk u 6uznecven Pymomnd JTxy-
JINaHH.

«AmMepuka, AMepuka. . . »

Jlerenia rosopur, uro Urops Cukopckuii mpuexas B AMEPUKY BCErO € JBa-
JIATHIO ITOJJapaMu W Kymnuj Ha HuxX Owier Ha kounept Ceprest PaxmanunO-
Ba. Ilocite xonmepTa Cukopckuii 1 PaxMaHWHOB BCTPETHUIINCH, PA3TOBOPUIINCH,
Paxmanunos mosepus B CHKOPCKOTO U 0TI/ €My CBO# TOHOpPAp 3a KOHIIEPT, —
5 000 mosmapos.

Mpbr He 3HAEM CKOJIBKO J0JmapoB Obwio y Uropsi Cukopckoro, Korjga oH
npuexaji B AMEpUKY, H3BECTHO TOJIBKO, 9TO [IEPBOE BPEMsi OH CHJIBHO HY KA1
cs1, 3apabaThiBas yPOKAMHU MATEMATHKW, KOTOPBIE MAaBaj JIETSIM SMUTPAHTOB.
Ho Bcrpeda ¢ Cepreem PaxMaHWHOBBIM, JeHiCTBHTEIBLHO, COCTOSIACH 1 Paxma-
HUHOB BJIOXKUJI [ATh ThICAY J0JUIAPOB (6OJIbIIME JIE€HBIU 110 T€M BPEMEHaM) B
npoekT Urops Cukopckoro. Coro3 3TuX ABYX JIIOEH He SABJISeTCS CTPAHHBIM, —
onu oba cayxkumu nmapcrsy HebecHoMmy, KaxKaplit 110 CBOEMY.

B 1923 romy Cukopckuii cobpaj Tpymiy W3 SMUTCPAHTOB, MPUYACTHBIX
K aBMalliy U OCHOBaJ aBualmonuyio ¢pupmy «Sikorsky Aero Engineering Cor-
porations. Ou cras npe3ueHTOM 3TOH DuUpMbI, & PaxMaHnHOB KaKoe-TO BpeMsi
qucanIics Bulle-npe3ueHToM. lenbru, Biaoxkenuble PaxmannnoBbim B hupmy,
JIaJT BO3MOXKHOCTD €t BbKUTD U y2Ke B 1929 1. CUKOpPCKHil CMOTI BEPHYTH 3TH
JIEHBTH.

Pabora mua ycmernao, — yOouparoIeecs: maccu, MpoTeJiep ¢ MOCTOSHHON
CKOPOCTHIO BpAIleHus, ... [ py30Bble U TPaXKIAHCKUE JIETATEIHbHBIE MAITUHBI,
coznanabie CHKOPCKUM B AMepuKe, Kak ¥ PaHbIIe, TPOJIOIKAIA YCTAHABIIU-
BaTh MHUPOBBIE PEKOP/IbI 10 I'PY30MOIbEMHOCTH, CKOPOCTH WM BBICOTE IIOJIETA.
[Ipunwro npu3nanue BeJUKOW CTPAHDL.

B Awmepuke Cukopckum ObLIO cO3maHO 14 GA30BBIX TUTIOB CAMOJIETOB 1 18
BepTOJIeTOB. Jlydmmii BEPTOJIET NeHUAJHHOIO WHXKEHEPA TOIHSJICS B BO3AYX
B 1954 romy, 310 61 S 58. OcHOBaTEh MHUPOBOIO BEPTOJETOCTPOEHUS
JIOJITO OCTABAJICH HA HEIOCSATAEMOi BBICOTE.

Tuxo 3a3onunau ua Hebe, ... 26 oxkrsopst 1972 roma Urops NeanoBuu
CukOpCKuit HE TPOCHYJICA, — OH MOKUHYJI 36MHOM TJIaH.
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II. Onrer AuTonos

Oner Auronos npuexan B Kues B 1952 rofy, 3/1€Ch OH TPOKIIT TPUIIIATD
ner. B KueBe on oprann3oBaji KOHCTPYKTOPCKOE OIOPO M CO31as1 CaMble O0JIb-
e B MUDe, Jijisi CBOErO BpeMeHH, camoJierbl, — «Anreit» u «Pycnany. 9ru
CaAMOJIETHI YCTAHOBUJIN IECATKH MHUPOBBIX PEKODPJIOB M TIOTPSICIN BOOOpaYKeHNe
COBPEMEHHUKOB.

Korma Osera AHTOHOBa, CIIPOCHJTH, YTO OH UCIBITAJI TIPY TIEPBOM B3JIE€TE HA
«AHTee» B KadecTBe MUJIOTA, OH OTBETHI: «A 9TO MOMXKET MCIBITATH YETOBEK,
B IIPABOil PyKe KOTOPOI'O IIECTHIECAT THICSAY JIOMIAJMHBIX CUJI, & B JIEBOH —
6OJIhITIE BYXCOT THICSY KMJIOTPAMMOB Beca?s BoraTbipckas TWHNS B aBUAINN,
nauuHas ot «Pycckoro Bursazsay u «Mapn Mypomiias CHKOpCKOro Haria cBoe
3aBepienne B «AnTees u «Pycnanes.

A Bce maumnanocs ¢ mianepoB. Oner AuTonoB usydan mianepbr Cukop-
CKOro, moToMm crpousi cBou. Ilyiamepsr oH cTpoms U TOrma, KOraa ObLI yxKe u3-
BECTHBIM aBHAKOHCTPYKTOPOM. V60 11anep 310 — KPblLilbsd, & €CJIU Y€JI0BEK XO-
YeT B3JIETETh, €CJIN €r0 HEeyIePKUMas MeuTa JIeTaTh, — €My HYKHBbI KPBLIbI. ..

ILnanep

B aBagmarbix rogax mpomnioro croserus, B KokTebese mpoxoamin exe-
TOIHBIE CJIeTHI TIaHepucToB. Cpean yIaCTHUKOB CJIETOB ObLIN OyayIue 3HAME-
HUTBHIE JIETYNKH, AaBHAKOHCTPYKTOPBI, KOHCTPYKTOPBI KOCMUYIECKUX AIAPATOB.
B atux cnerax, co ceoum mnanepom yaacrsoan u Qmer Auronos. B 1923 romy
na Kokrebennckuii caer npuexanu cryaeatsl KITU, u cpeau nux Cepreit Kopo-
sieB. 3nech u nozHakomuauck Oser Auronos u Cepreit Koposes. Ux B3risipt
Ha TEXHUUECKOE PA3BUTHE aBUAINY He Beeraa copmaganu, Oaer AHTOHOB He MOT
MOHATH cTpemienrne KoposieBa mocTaBuTh HA IMJIAHED PEAKTUBHBIN MOTOD, ITO
Ka3aJI0Ch €My HEIKOHOMUYHBIM pacxofoBanuem sHepruu. B Koposese AuTono-
Ba MOPaXkKaJja ero yCTPeMJIeHHOCTb W CHJIA BOJM M OH HA3BAaJI €r0 BCATHUKOM
Berpa. Xorsa Koposes 6b11 ckOpee BCAIHUKOM Or'HsI, a4 UCTUHHBIM BCATHHKOM
BeTpa 6611 caM Arronor. O6oux 0OHLEINHSIO TROPYECKOE YCTPEMIICHNE, JKeJla-
HUE JIeTaTh U MOJIOA0CTh. [lo3:xe, B cBoux Memyapax «Ha Kpbuibsx u3 mepeBa
u nojiorHay, Oser AHTOHOB onuIieT aTMocdepy MIaHEePHBIX ucnbiTanuit B Kok-
rebesie: «Crost HaJl KPYTHIM I0XKHBIM CKJIOHOM ropbl K/inMeHTheBa, HAKJTOHUB-
[IUCH IPOTHUB yOPYTOil FPOMA/IbI BETPA, MbI C BOJTHEHUEM CJIEIU/IN 33 CXBATKON
qejioBeKa ¢ HeOOM. BbLIo BuHO, KaK HYyTCs TOHKHE JJIMHHBIE KPbLIbsa. Bce
JAJbIe, BOT yXKe B JECATKE KUJIOMETPOB OT HAC MEPIAET IO KATSIIMMUCST
C MOps KEJITO-CEPBIMU BajlaM¥ O0JIAKOB, TO TOSBJISSACH, TO MCYE3asi, TOHKAS
pomHas depTodyka. TaM d9eloBeK B TECHOH (haHEpHOH TOHIOJE, MOIIep KIBa-
€MbIfl TOJIBKO JIEFKUMU KPBLIbSMA W3 J€PEeBA U IMOJIOTHA YIPIMO CTPEMUJICH
BIIEPE[I, HABCTPEdy IIOPbIBAM OCEHHEro ImropMa. Bor yeprodka KadHys1ach, Ha-
KJIOHUJIACh W PEIUTEILHO JBUHYJIACH Yepe3 3aJuB. BoT MeIbKHYIA €Ile, BOT
elne pa3, MOCAeTHUN pa3 Ha Mpeiesie 3peHnsa MOJIOAbIX ri1a3. Bee... Buaabr Tob-
KO PBYIIIE TIEHY CBWHIIOBBIE BOJIHBI MOPS, COMKHYTbIE BAJIbI XMYPBIX 00J/IAKOB
Ja JepHas, HacymuBInasca rpomaaa Kapa-/lara.»

OJter AHTOHOB IPEKPACHO BJIAJEIT CJIOBOM, [TUCAJ CTUXHU, HO OOJIbIIE yBJIe-
KaJICSI KUBOIMUCHIO M TOBOPUIT: «Ecu OBl s HE CTajl aBUAKOHCTPYKTOPOM, s ObI
CTAJI XyJAOKHUKOM>». 110 ero MHEHWI0 KOHCTPYKTOP JOJIZKEH OBbLT yMEThb PHCO-
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BaTh, BEllb TOJBKO <«KPACHBBIA camosier Oyaer Xopoimo Jjerarb». Ero cambre
OOJIBbIIIIE CAMOJIETBI B MUPE ObLIM IMOXOXKH HA JIETAIONINX JIe/H(PUHOB, OHU ObI-
JI KPACHUBBI.

B despane 2017 roga 8 Mysee I'll «Auronos» B Kuese, k 111-roit ro-
JoBimEe co aHs poxkienusi Oyiera AHTOHOBa ObLITa OTKPBITA BBICTABKA €r0
KapTuH. 9TO ObLIH PabOThI PA3HBIX JIET W PA3HBIX HACTpoeHuil. Bouin paborsr,
[IOXOXKHE HA yYeHHIEeCKue HATIOPMOPTHI, paboTbl Cyrybo JIMYHBIX HEPEKUBA-
HU, TTel3a2Ku, HO BCe PAOOTHI 3BYUaJIN OIHOM HOTOM, — HOTOI Ye0BeKa, KOTO-
pbrit mapust Hag 3emiteit. Bor pabora «/lerckue urpymikus,- TpyCTHBIA MUIITKA,
¥ TOJIasi KyKJIa JIMIOM BHU3, KaK yIABIIAN CAMOJIET, BO3MOXKHO, 3TO ObLIN MO/~

CO3HATEbHBIE MEPEKUBAHUSA O KAaTacTpode B JETCTBE, — PAHO yMEPJa MATh.
A Botr u pabora «Karacrpodar, — gactu pa3sOMBIIErocst CaMoJIeTa U U3sIIHAs
JKEHCKast Tydeapbka Ha IIMUIbKE, — TaKyK TYdeIbKy MOIJIa HOCHTH TOJIHKO

MOJIOJaA U KpaCuBad KEHITHUHA... I/I, KOHEYHO, CaMOJIEThI, KpaCUBbIEC CaMOJIEThL
KaK IITUIBI 1 MHOI'O-MHOI'O Heba.

IIpueMHBIe TeTH ropoaa

Yro rakoe ropoxa? [opos 310 mpexie BCero Jo/u, JTIOI1, KOTOPhIE KU
B HEM, KOTOPbIE KUBYT cefiaac. KoTopbie ero ¢crposiT i pa3pyuiainT, HAOJ-
HAIOT PAJOCThIO uin nedaibio. Cpeu HUX ecTh Te, KTO co3naer Meradbu3nde-
CKYI0 OCHOBY TOpOJIa, T€, KTO CIYyXKHUT MpPUXOAy Iapcrsa HebecHoro m mMeror
Ero moxkpoBuTeCcTBO.

PeBomiorus, KOMMYHUCTHYECKHE PEMPECCHU U IPAXKIAHCKAS BONHA MHO-
roe pas3pylIuin, MHOTOe He MO3BOJIMIN COBepIuTh... Cukopckuii, Teperenko,
Bynrakos, Bepasges, Manesud,.... netn KueBa mokwmyn cBOit poOmHOI ropo
¥ HAIJIN TOCJIEIHUN MPUIOT B APYTUX NOPOJAX, CTPAHAX W KOHTHHEHTaX. Pe-
MIPECCUH TPUJNATHIX FOJOB U BOWHA TPUIUHUIIN OOJIBIINE PA3PYIIEHUS TOPOIY,
ObLIV TIONMBITKHA DPA3PYIIATH CAMBIH IEHTDP MOJUTBEHHOTO KYIIOJIa TOpOad. —
xpam CB. Codun Kuenckoit. Ho xpam yrenen, Opanra ocraBaiach rapaHTOM
cBera mapcrsa HebecHoro, KoTopsiit He mokuaan ropofd. U ¢ KoHIa copoKOBBIX
TOZIOB 3TOT CBET CTAJI MPUTATHBATH B TOPOJ HOBBIX Jitojeil. U1 3amaum yxe cTo-
siii coBceM HOBBIE. B konie 1949 rona B Kuese o pykosoacrsom Ceprest Jle-
6eneBa Obu1 co3man mepsbiii B CCCP u xorTunenTanpHoOM EBpore KoMmbioTep
(MBCM). B Kues npuexast o/t u3 NUOHEPOB MUPOBOIi kubepreruku Bukrop
Cnymkos, maremaruk Anarosnuit Ckopoxon Hadan hyHIAMEHTATbHbIE PAOOTHI
B obsactu Teopunu BeposaTHOCTH, n3 Kasanu B Kues npuexan ¢dpusuk Ilerpos
¥ HAYAJ CTPOUTH OJWH W3 MEPBBIX B MUPE JIETEKTOPOB IO YJIABIUBAHUIO DA~
BUTAIIMOHHBIX BOJIH, B KueB mpuexaj 3HAMEHUTHIH KapIuOXupPypr, KNOepHETHK
u nucarenb Hukomait Amocos, u apyrue. B Kues mpuexan u Omner AHTOHOB.
3necw, B Kuese coBepriiascs mpopbiB B HH(OPMAIMOHHBIX TexHoorusx. U ko-
raa mo3xKe cobupasics TpuyMmdanbHbIl rpy30Boit camoser «Pyciaany, TO OT-
JIeJIbHBIE €r0 OJIOKW yIKe PACCUNTHIBAINCH HA KOMIBIOTEPE W YACTh JeTaJei
CaMOJIeTa W3TOTOBJISIIN POOOTHI.

Hukomnait Amocos xoporo 3aan Quiera AHTOHOBA, OH TaK YK€ XOPOIITO 3HAT
¥ HAXO/IMJICS O, BiausiHueM TBopuectsa Bukropa [imymkosa n mpoBoau ucce-
JIOBaHWsT MO3TOBOI JIesITeTHHOCTH YeJI0BEKA, XOpOITo 3Han o n Bopuca ITatona
¥ B HEKOTOPOM CMBICJIE OBLI OObEINHSIONINM [IEHTPOM HaydHO 3/iuThl Kuera.
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[TosTromy mmen, BhiCKa3aHHBIE UM B ero npousBeneruu «Moe mupoBo3penues
BO MHOI'OM BBIPAZKAIOT MUPOBO33PEHKE €ro KPyra u BpeMeHu. AMOCOB Iucas:

«Mup MarepuaneH v MO3HABAEM... DBOJIOIISA MUPA O0bACHIETCS CAMOOP-
raEm3anueil cTpykTyp. Ee mepBbrit aTam — Heopranmyeckast npupoga. Bropoit —
OGUOJIOrUIEeCKUE CUCTEMbI — OT KJIETKHU JI0 CTa, ¢ nenebivu pyukiuamu (D).
1P BeIpazkaroTcd B MOTPEOHOCTSIX M MOTHUBAX U PEATU3YIOTCS depe3 pa3ym. Pa-
3yM — 3TO allapaT yIPaBJIE€HUs UCIOIb3YIOMUNA MOJAEIN U CUTHAJIBL. Bbicimm
€ro MPOSBJIECHUEM SBJISETCS TBOPUECTBO — CO3/IAHUE HOBLIX Mojesed... Texuu-
9ecKasi IBOJIIONUs HA 0a3e UCKYCCTBEHHOTO MHTEJIJIEKTA CIIOCOOHA, N3MEHUTH HE
TOJIBKO MWD TPUPOJIBI, HO U YeJOBEKA>.

B sTtom mMupoBo33pennn KubepHETHKA BBHICTYIAIA yKe KAK MPeATeda CH-
HEPreTUKH, HO TBOPYECTBO €Ie€ HE PACCMATPUBAJIOCH KAK CAMOOPraHU3AIU
ayxa. U aro ects myx? U ecaum Mup mMarepuwajeH W MO3HABAEM, TO UTO €CTh
MaTepus IyXa U MOXKEM JIM MBI € TIO3HATH? DTHU BOIIPOCHI OCTABAJINCH B cdhepe
dunocodun, HO HE KOHKPETHOH HAYKH.

D10 OBLIO BpeMsi BEPHI B YEJIOBEUECKUI pa3yM, BpeMs ONTUMU3MA U Ha-
JEXK/Ibl, 9TO KOMIIbIOTEPHI, POOOTHI, IBOMIONKSA HA 0a3€ MCKYyCCTBEHHOI'O WH-
TeJUIeKTa IpuHeceT desoBedecrBy cdacrbe. Cerommsi, jgerom 2017 roma, CMU
MATITY T, 9TO TIOTEPU MUPOBOI SKOHOMUKH OT Kubeparak B 2016 romy cocraBuin
npumepHo 450 MusIMapaoB 10JuIapos ( HacKOJIbKO mpuMmepHo?), a Mion Mack
C TPEBOrOii OOPAIAETCH K MPABUATEIHCTBAM MHUPA O TOM, 9TO MCKYCCTBEHHBIN
WHTEJJIEKT MOXKET HAYaTh PACIPOCTPAHATH (DEHKOBYIO nH(MOPMAIUIO U MAHU-
[yJIMPOBATh €10, YTO B BOEHHOI cdepe moxker npubectu K Boitne. O Tak xKe
TMPEeIYTPEKIAELT, UTO XaKePhl MOTYT B3JIAMBIBATH ABTOHOMHOE ODPYXKWE W WC-
TOJIF30BATh O0EBBIX POOOTOB B HEJAOMYCTUMBIX HEJSX ...

IlosiBnienne mepBBIX MOzesieli KBAHTOBBIX KOMIBIOTEPOB 3aCTABJIAIOT 3a-
JAThCs BOIIPOCAMHE: MOI'YT Ji KBAHTOBbIE KOMIIHIOTEPHI B3JIOMATH BCE OXPAHHbBIE
CUCTEMbI U BCKPBITh BCIO CeKpeTHY0 nndopmanuio? MoxKer i uCKyCCTBEHHbIH
WHTEJIJIEKT TOIYUHUTL cede jozeit?... IIpomecc mo3Hanusi OCTAaHOBUTDH HEJIB3s,
HO YTO ABJAETCA TapaHTHEel JajibHENIell 3BOJIIONUN YeJI0BEeKa KaK TBOPYECKO
enuauIbl B rapmornn ¢ Kocmocom? YUto MOXKeT mpeLynpeinTh BO3MOKHOE BO3-
HUKHOBEHUE BUPYCHBIX BETBEil MCKYCCTBEHHOI'O MHTEJIJIEKTA, KOTOPbIE BLIAIYT
U3-110/1 KOHTPOJs 7 37eCh MOXKHO OOPATUTHCS K OJHON M3 BAXKHEHIIUX TEOpeM
KubepHeTnKu, — Teopeme Makkajgoka — JIurca: mpoMOIeInpoBaTh HEKYIO Ca-
MOOPTaHU3YIOMIYIOCS CUCTEMY MOXKET TOJIbKO CHCTEMA Ha MOPsI0K O0jiee CI0XK-
nasg. JlocTroeBckuit chOpMyIMpPOBAJ 3Ty TEOPEMY KaK «KPACOTa, CIIaCeT MUD».

Beap kpacora 3T0 rapmonms BuHOparuii, mTpomoprmii, MaciaTabos. ..
OTO rapMOHUYECKUE HEPAPXUU, [JI€ BBICIIEE BEIeT HU3IIee, 4TO, K COXKae-
HUIO, HAPYIIEHO B HAIEM IAaPCTBe 3eMHOM. Opram, KOTOPHIil OIEHNBAET BHOPa-
MW TIOJIy9AEMbIX YeJIOBEKOM dHEpruil u WHMOPMAIUH €CTh CepAeYHBII IEHTD
(HepBHBIN y3eJ ¥ CBA3aHHAsA C HUM BHJIOYKOBas kese3a). IlojokurenbHbIit
TapMOHHYECKUH 0OMEH BHOPAIMAMHA — CAMIIATHUSI, COIYBCTBUE, OECKOPBICTHE. ..
B npupome Bce xomebmercs, Bubpupyer. [apMmonmdeckue 9acToThl BuOparmit
[IPUBOJAT K IPUTSKEHUIO. B 3TOM 11aHe cepedHblil HEHTP MOXKHO PacCMar-
pUBaTh KaK MAaruuT. MaruuT, MpuTSTUBAIOIINI U CHHTE3UPYIOIIHi TapMOHITIe-
ckue BubOpamuu. Kpacora *Ku3Hu B BeIyIEM MPUHIIAIIE TBOPIECKOTO MATHUTA.
Yenopedgeckoe 0OIIECTBO CETOIHsT UMeeT AepUIuT KPacoThl, WIH, YTO €CTh CH-
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HOHUM, — rapMoHuu. [apMoHUT 9esI0BEKA C 9€IOBEKOM, Y€JIOBEKA C MPUPOIOH,
00IIIECTBOM, Y€JIOBEKA C KOCMOCOM... MHA4Ye HAaM Obl He [IPUXOUJI0Ch FOBOPUTH
00 OTTaCHOCTSX MCKYCCTBEHHOTO MHTEJIJIEKTA.

CaMoJteT 3T0 CHHTE3 TAPMOHIMYECKUX BUOPAIUii, MPOMOPIH 1 MACIITAGOB.
MozKkHO 71 CO37aTh CAMOJIET sl MUPHBIX TIesieil, MOCTYIMHbIN 1 HAIeKHbIH He
o0J1aJiasi 9yBCTBOM KPACOTHI?!

Oser AHTOHOR CIIy>KHUJI KPACOTE OCO3HAHHO, B CBOEM CTUXOTBOpenun «Kpa-
coTa» OH THCAJ:

BadeM s CpaykajiCsd YIOPHO, XKECTOKO,
Kaxkoii nokionsiics 6e3yMHO#l Meure?
Kakasi cre3s 3aBesia Tak gajeko?
MeuTa 0 mpekpacHOM —
J11000Bb K KPacoTe.

Ycranocts u Mmyku ¢ Teprnienbem Cusuda
JIumb pagu Tebs s, HE IPOTHYB CHOCHII,
Jlumb pagu mamekoro, ceersoro Mmuda
4l ropbl BOpodast u KAMHH JIPOOHIT.
W rme 661 g °HE OB,

u 9T00 HU CJIy9IUJIOCH,
Bceerna nmoknonsarhes s Oymy Tebe,
1 B wac Hem3OeKHBII

[I03BOJIb MHE, KAK MUJIOCTbD,

Croperh B TBOEM YHCTOM W CBETJIOM OTHE.

o mocnenuux ceoux gHedt, Oyier AHTOHOB TEPEKUBAJI O HECIPABEIJIH-
Boctu 1o orHornenuio K Uropio CUKOPCKOMY €O CTOPOHBI rocyapcrBa. ms
CHKOPCKOrO # €ro JOCTUXKEHUs HE YIOMUHAIUCH, €r0 OT'be3J1 3arPDAHUILy MO/l
BepraJicsi ocykaeuuto. B kuure u3 cepun «2K3JI» «Ouer Anronoss» Bacuiius
3axapoBa MOKHO MPOYUTATH TMOAPOOHOCTH O MPUYMHAX O KOTOpBIM Mroph
Cuxopckwuit yexan 3arpanuily: «Cukopckuit , ocrasmuch B 1917 rony e y meur,
obparuics kK pyrosogcrsy BCHX Jlapuny ¢ Bompocoum o cyanbe u Gyayem ore-
gecTBeHHON aBuaiuu. [Io cBuAeTEIbCTBY IPUCYTCTBYIOIIErO IPH Pa3roBOpe Oy-
JLyLIero co3jaresis Kpacuoil apuanuu Axawesa, Jlapun (recrs Hukosnas Byxa-
PHUHA) OTBETHUJI OHO3HAUHO: «IIpOIeTapcKOMy TOCYIApCTBY aBUAIMOHHAS PO~
MBIIIJIEHHOCTH HE HYKHA, KaK HE HYKHBI (pabpuKu KOCMETHUKH, TyXOB U JAPYTUX
HEHYXKHBIX mpeameToB». Tyt ke Jlapwsa ormas pacmopsizKeHune mepeBecTr Ma-
CTEPCKHUe, M3rOTOBJISBIIIE U PEMOHTHPOBABIIINE CAMOJIETHI HA BBIITYCK MeOesIH. ..

B nagasne 80-ThIx rom0B LPOIILIOrO BEKA, KOI/A ITOABUJINCH [I€PBbIE Pea-
OUIMTAINM U3BECTHLIX Jofei, Oer AHTOHOR OPraHM30Bas U TOANUCAI TTHCH-
MO ¢ mpock0oii peabumurupoBars uMs Urops CHKOPCKOrO W MOJIYy9HI OTBET:
«Bepronersr Cukopckoro 6omoman Brernam, — 0 peabusnraiun uMeHN KOH-
CTPYKTOPA HE MOXKEeT OBITH U Pedmns...

Ougarp nagajio

Yro rakoe Beunbrit ropos! [lodemy miogm HA3BIBAIOT HEKOTOPBIE TOPOIA
BEYHBIMY, KaK, HanpuMep, Pum? HaBepHoe, BEUHBIH TOPOI, 3TO TOPOI, B KOTO-
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POM Ha NMPOTHKEHUU CTOJIETHIl U THICAIEJIeTHIT U3 MOKOJIEHNS B IIOKOJIEHHE TIe-
pesaercs acradpera TBOPUECTBA, HACTAUBAECTCH YHEPIUs JyXa. JTO TOPOJ, B KO-
TOPOM 3AJI0XKEH MATHUT, KOTOPBIIl HECMOTPS HA MOMBITKA PA3PYIIUTH €0 MPO-
JO/IKAET MPUTATUBATH K ce0e POJCTBEHHBIX AyXOB. BedHblil rOpoj 3TO ropos
3a KOTODBIi U3 BEKa B BEK UIET OWTBA [APCTBA 36MHOT'O IPOTHUB JIOEH apcTBa
Hebecnoro.

CBs3b IOKOJIEHUI CYMIECTBYET JIazKe €CJId MbI 9TOI0 HE OCO3HaeM, ubo
9Ta CBS3b ODYCJIOBJIEHA 3aKOHOM TMPUYUHBI-CJIEACTBUsA. Huduero Her ciaydaiino-
ro, B /IBAJIIIATOM BeKe OBLIO MATEMATHYECKM TOKA3aHO, UTO CAYyYIalHOCTH ITO
0oJIbIast CJI02KHOCT. CII02KHOCTD, KOTOPYIO MbI HE MOXKEM 0CO3HATH. V HU1IEro
et GeccieaHoro,- «ToT, KTO KOra-To JAyMaJs U JefiCTBOBAJ, W MTOHBIHE MBICIIH
u peiicrsue. Huuro ucrunno cymee ne ymupaers. (Jxon u)

TIpuemunie et KueBa mo3HAIN BCe TATOCTH, KOTOPHIE COMTPOBOKIAIOT
TeX, KTO WJET BIEpPEean, — MPeIaTeIbCTBO KOJIJIEr, aHOHUMHBIE JOHOCHI 3aBUCT-
HUKOB, HEIOHUMAHWME YNHOBHUKOB,... TEM HE MEHEe OHW KUJIA B OTHOCUTEJIHHO
crnokoitroe u Giaronoayanoe Bpems. O Takom Bpemenu Nrops Cukopekuit mu-
can B «Ilocnanmum Momurser ['ociommeiis: «Bo Bpemena oTHOCHTETHHOIO 3aTH-
LUIbd M MHUPA, KOTJA [UBUJIN30BAHHAS YITUBOCTb U TPA/UIIMOHHOE JIMIIEMEpPUe
3aCJIOHAIOT OT HAC JbABOJIBCKYIO CYNTHOCTD (IAPCTBA, 3€MHOTO), Mbl CTAHOBUM-
CA TOTOBBIMH K TOMY, YTOOBI OTPUIATH €r0 PEAJTHHOCTH, AyMas O TOM, UTO
BCsl DECUETTOBETHOCTh OCTAJIACH B JATIEKOM MpONLIioM. B Takume BpeMena jerde
nMerh Bepy B TpuyMmd mporpecca u mmeasmsm. Ho korma mHacrymaer Kpuswuc,
OOXKeCTBEHHOE IJIaMs B CEPIE MOXKET CTaThb CBETOM, KOTODbBIU I[PUBEIET HA
kpect u [osrody, KOTOpbIe MOTYT CTaTh PEATHHBIMU, JAYKE €CJIU TOJBKO MPH-
YUHAIOT AYIIEBHBIE CTpaJaHus. 1€, KTO SBISAIOTCS IyXOBHO BO3BBIIIEHHBIMA
¥ CHJIbHBIMH, MOTYT BBIHECTHU CBO# KPECT, XOTs 3TO W OPOCAET BBI3OB WX BEpe
U MY¥XKECTBY».

B 90-Thie roapl mpomwioro crosierusi OTHOCHTEIbHOe 3aruinbe B Kuese
OKOHYUJIOCh, HAYAJICs OYepesHoil kpusuc. HecocrosiBuimiicst coupaimusm ycry-
MTHAJT MECTO BAPBAPCKOMY KAMUTAJIMN3MY, J€HHIU CTAJIHM [JIABHON IEHHOCTHIO U KOP-
PYTIHs PACIOJI3/IACh M0 BCEM HAMPABJICHUAM. A JIFOIM XOTEIN CTPOUTH KPACH-
BOE W CIIPABEJIMBOE ODINECTBO, — HAYAIUCH PEBOJIIOIWH. ..

CeroiHst rOpoJ, MPOJIOJIZKAET TIEPEKUBATH TPYIHOE BPEMS, MHOIO MOJIO-
JBIX OJIAPEHHDBIX JIIOJEHl ye3KaeT U3 Hero, HO KTO 3HAET, MOXKEeT ObITb MMEHHO
ceitaac B KueBe pabotaer nHkeHep, KOTOPBIN U3ydaeT MATEPUIO IyXa, — HOBBIE
SHEPIHUU C yAUBUTEIbHBIMU CBOMCTBAMHU, KOTOPHIE MOTYT JATh JIFOIsIM HEOTDA-
HUYEHHDbIE BO3MOXKHOCTHY YKU3HU ¥ TBOPYECTBA; MOXKET OBITH TOT, KTO POIUJICS B
Kuese, Ho y2ke paboraer B Apyroit crpane npubaInKaeT BpeMsi KBAHTOBBIX KOM-
IBIOTEPOB, KOTOPbIE, Oy1eM HAIeAThCs, (DAHTACTUIECKH U3MEHITh HAIILY KU3Hb
K JIY9IIEeMY; & KTO-TO B MATEMATUYIECKUX CTPYKTYPAX U MOIEJISIX MPO3PEJT 3aK0-
HOMEPHOCTH CHHTE3d, TOTO CHHTE3d, KOTOPBII CEroIHs SIBISETCS MAaTrUCTPAJIb-
HBIM HAIPaBJIEHWEM 3BOJIONNH . . . V160 crouT Ha Gepery JlHenmpa Be9HbBIH TOPO/
¥ BJIIOOJISAIOTCS B HEM JIIOAM APYT B APYTa, U COUMHSAIOT HOBYIO HHTEPECHYIO MY-
3bIKY, U IUILYT XyJI0KHUKH KAPTUHBI, & KTO-TO IIPYLyMbIBAET HOBbI! ClieHAPU
CKa3KH, BEIHOH CKAa3KU O TOM, 4TO J0OPO MOOEXkKIAeT 3J10...

1 monarca B ropone goan o mapcerse HeGecHOM, w 3HAIOT, 9TO TPUXOJ
mapcTBa HebecHOro MOXKHO 3aMeInTh, eHy Ero mpuxosa MOXKHO yBE/IUYUATh,
HO OTMEHUTH HeJIb3d.
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Discussion Club

ARTIFICIAL INTELLIGENCE (Al) — DANGER
OR A NEW POSSIBILITY FOR HUMANITY?

Artificial Intelligence is part of our life.

Computers and robots help us cure diseases, build and explore the world
around us.

They help us communicate with each other, and the world becomes more
interesting.

Nevertheless everything has its shadow:

Leaders in the fields of AI and robotics (the founders of 116
AT and robotics companies from 26 countries), including Elon
Musk and Google DeepMind’s Mustafa Suleyman, have signed
a letter calling on the United Nations to ban lethal autonomous
weapons, otherwise known as “killer robots”.

In their petition, the group states that the development of such technology
would usher in a “third revolution in warfare”, that could equal the invention
of gunpowder and nuclear weapons.

The founders wrote: “Once developed, (autonomous weapons) will permit
armed conflict to be fought at a scale greater than ever, and at timescales faster
than humans can comprehend. These can be weapons of terror, weapons that
despots and terrorists use against innocent populations, and weapons hacked
to behave in undesirable ways...”.

Francois Chollet, the creator of the deep neural net platform Keras, re-
plied that while Al “makes a few existing threats worse” it was unclear if it
created any new ones. “Arguably the greatest threat is mass population control
via message targeting and propaganda bot armies. (machine learning is) not
a requirement thougt”, said Chollet.

David Yang, the founder of ABBYY, marked that AI could get out of
control, like a virus spreading to millions of computers.

Some well-known politician said that future wars might end when all the
drones on one side destroyed all the drones on the other side.

The process of Machine learning and research is unstoppable.

Can Human Consciousness (HC) control AI?

Do they correlate with each other as Sherlock (HC) and Watson (AI) do?

HC is not only intellectual abilities, it is also a person’s capacity to feel
and discern feelings:

pain or no pain, remorse or no shame, beauty or disharmony, ...

Why does Sherlock Holmes play the violin?
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ANNOUNCEMENT

The new book by ROGER PENROSE:

FASHION, FAITH and FANTASY
in the New Physics of the Universe

Roger Penrose, one the world’s foremost theoretical physicists, has won
numerous prizes. He is the bestselling author:

“The Nature of Space and Time” (with Stephen Hawking),

“The Emperor’s New Mind: Concerning Computers, Minds, and Laws of
Physics”,

“Shadows of the Mind: A Search for the Missing Science of Conscious-
ness”,

“The Road to Reality: A Complete Guide to the Laws of the Universe”,

“Cycles of Time: An Extraordinary New View of the Universe”.

Roger Penrose is the Rouse Ball Professor of Mathematics Emeritus at
the University of Oxford.

What can fashionable ideas, blind faith, or pure fantasy possibly have
to do with the scientific quest to understand the universe? Surely, theoretical
physicists are immune to mere trends, dogmatic beliefs, or flights of fancy?
In fact, acclaimed physicist and bestselling author Roger Penrose argues that
researchers working at the extreme frontiers of physics are just as susceptible
to these forces as anyone else. In this provocative book, he argues that fashion,
faith, and fantasy, while sometimes productive and even essential in physics,
may be leading today’s researchers astray in three of the field’s most important
areas — string theory, quantum mechanics, and cosmology. ...

Finally, Penrose describes how fashion, faith, and fantasy have ironically
also shaped his own work, from twistor theory, a possible alternative to string
theory that is beginning to acquire a fashionable status, to “conformal cyclic
cosmology”, an idea so fantastic that it could be called “conformal crazy cos-
mology.”

The result is an important critique of some of the most significant deve-
lopments in physics today from one of its most eminent figures.

Princeton University Press
By all means, scientific hypotheses and fantasy should be verified by pre-

cise calculations and experiments, however they should not depend on fashion
and dogma in science. In this case the Science does evolve.
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TEMATUKA TA META >XYPHAJIY

«MixaucrunpriHapHi JTOCTIIKEeHHST CKIQJHUX CHCTEM» — IIe PelreH30BaHuit
KyPHAJT i3 BITBHUM JOCTYIIOM, IO IyOJIiKYy€e MOCTiTHUIIBKI CTATTI, OIVIsIIn, [MO-
BiOMJIEHHSI, TUCKYCiitHi jucTu, icropuuni ta dimocodehki crymii B ycix obma-
CTAX TeOpil CKJIATHUX CUCTEM JJId BIIPOBAIZKEHHS B3AEMO/IIl MiXK HAYKOBIAMU 3
pi3HmX rasy3eil Mmaremaruku, (izuku, biosorii, ximii, indopMaTUKH, COMIOIOrT,
eKOHOMIKHM Ta iH. Mu 6akaeMo 3ampOMOHYBATH iCTOTHE IXKEPETO aKTyaabHOI
indopmariii mpo cBiT ckmagaux cucreMm. ZKypHaa Mae cTaTh YaCTUHOIO HAYKO-
BOro popyMmy, BiIKPHTOIO Ta MIKABOI'O SK /I €KCIIEPTIB 3 pi3Hux obsiacreit, Tak
i 7T TTUPOKOI ayIUTOPil YMTAdiB: BiJl CTYJAEHTIB 70 JTOCBiTYEHUX TOCTITHUKIB.
ZKypHan Hajgae MOXKJIUBICTD M1 HAYKOBIB 3 Pi3HUX Tajy3eil Tpe3eHTyBaTH
HOBI iz1€l, rimore3u, monepcbKi gocaimkenns. OcobMMBO 3aMPOITYIOTHCS 0 IIy-
Guiikalil aBTopu HayKOBUX craTeil Ta (aje He TIIbKK) HAYKOBUX OMVISZIB, IPOTE
crarTi 3 icTopii Ta dimocodil Hayku, indopmarii mpo HayKoBi momii, auckyciitui
MOBIJOMJIEHHSI TAKO>K BITAIOTHCSI.

[HOOPMALLIST J1JIs1 ABTOPIB

ZKypHuas apyKye opuriHaIbHI CTaTTi, OTJIAIH, TOBIIOMIEHHS YKPAIHCHKOIO, PO-
CificbKOI0, aHIIHCHKOIO Ta HiMenbKo MoBamu. Crarti yKpalHChbKOIO Ta pOciii-
CHKOIO MOBAMW MAaIOTh MICTUTH TEPEKJIa aHTJIiHCHKOI0 Ha3BU CTATTi, aHOTAIIIT
Ta TIPi3BUII aBTOPIiB.

CrarTi mpuitMaioThCst BUKJIIOYHO B €JIEKTPOHHOMY BUTJISI, (haiim MaioTh
6yTu niarorosieni B WTEX 4u B Tekcropomy npouecopi (Microsoft Word, Open
Office Writer i 1. 4.). [nmi dpopmaru daitiis MmaoTs OyTu HONEPEAHBO Y3rOI2Ke-
Hi 3 pemakiiero. Lirocrparii MaoTh O6yTH BUCOKOI SIKOCTi, rpadiku Ta Jiarpamu,
110 TI/ITOTOBJIEH] B IHIITUX TTPOTpaMax, MalOTh MOTABATUCA OKPEMO, Y BUCXiTHO-
My dopmari. 2KypHaa ApyKyeThCs 9OPHO-OLIMM, IpOTE y €JIeKTPOHHIM Bepcil
Marepiann OyayTh BimoOpaskeHi y KOIbOPI.

Crarri, 3anuTafss, MOPaIu MAOTh OyTH BiAIpaBJEH] €JIeKTPOHHOIO MO-
LITOIO JIO Pesakiil 3a ajpecoro: iscsjournal@gmail.com.



AIMS AND SCOPE

“Interdisciplinary Studies of Complex Systems” is a peer-reviewed open-access
journal, which publishes research articles, reviews, letters, discussions, histori-
cal and philosophical studies in all areas of the complex systems theory in
order to provide the interaction between scientists working in different areas
of Mathematics, Physics, Biology, Chemistry, Computer Science, Sociology,
Economics etc. We would like to promote the significant source of up-to-date
information on complex systems worldwide. The journal shall be a part of the
scientific forum, open and interesting for experts from several areas and for
a broad audience from students to senior researchers. The journal shall gi-
ve a possibility for scientists from different disciplines to present new ideas,
conjectures and pioneering developments. The research papers and (but not
only) reviews are especially encouraged. At the same time, papers in the hi-
story and philosophy of science, information about scientific events, discussion
papers will welcome.

TO AUTHORS

The journal publishes original articles, reviews, information on English, Ukrai-
nian, Russian, and German. Russian and Ukrainian articles should contain
English translations of a title, an abstract and authors’ names.

The submitted articles should be in an electronic form only. Files should
be prepared in BTEX or in a text-processor program like Microsoft Word, Open
Office Writer etc.). Other formats of files might be accepted by the previous
agreements with editors only. Pictures should have the high quality, graphs
and diagrams which are prepared in external programs must be submitted
separately in the original format. The journal is published ‘black-and-white’
however the electronic version will represent the full color of all materials.

Articles, questions, and advices should be sent to the editorial office by
e-mail: iscsjournal@gmail.com.
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