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The “Dimming Effect” Produced by the Application of Doppler
Effect on the Quantity of Photons Arriving to a Receiver and its
Implication to Astronomy

M. Zilberman, M.Sc.”
Independent researcher, Canada

Abstract

This article describes the dimming effect that is produced by the Doppler effect applied to a quantity of individual
photons arriving to a receiver from a moving source of light. The corpuscular-wave dualism of light suggests that
the well-known Doppler effect, which is currently applied only to the wave component of light, should also be
considered for the corpuscular component of light. Application of the Doppler effect on a quantity of photons leads
to the “Dimming Effect” — as the faster light source is moving away from observer — the dimmer its brightness
appears. While the described dimming effect is negligible for low-speed light sources, it becomes significant for
light sources with a velocity comparable to light speed in a vacuum. The relativistic adjustments for time dilation
cause the described dimming effect to be even stronger. For example, the "Dimming Effect" for an object moving
away from the observer with the speed 0.1c is 0.904 and for an object moving away from the observer with the
speed 0.5c is 0.577. If confirmed, the dimming effect must be taken into account in calculations of astronomical
“Standard Candles” and in particular in the “Supernova Cosmology Project”, which has claimed the acceleration
of the Universe’s expansion and led to the introduction of dark energy.

Keywords: Doppler effect, “Standard Candles”, “Supernova Cosmology Project”, dark energy, dimming

The Doppler effect for waves

The Doppler effect is well known [1], [2] and widely used in science and engineering. This
formula (1) describes the change of light frequency in a vacuum due to the Doppler effect.

2
F=F Y ¢ O
1—E-cos¢9

Here F|, is the radiation frequency at the source of light, F is the observed radiation frequency,

c is the speed of light, v is the speed of the source relative to the observer and 8 is the angle
between the direction to the source and the velocity vector in the receiver's frame of reference.

If the source is radially away from the observer, then 8=, if it approaches, then 8 = 0.

In astronomy the Doppler effect particularly allows the estimation of distance to far galaxies
using the correspondence between their distance and redshift of the galaxies spectra.

* email address: MZilberman137@gmail.com
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On the other hand, the corpuscular-wave dualism of light is also well known. Currently the
attention of physicists was focused to the application of the Doppler effect on the wave
component of light. This likely occurred because the Doppler effect on sound (the entire wave
object) was well researched. Upon a scan of the published literature on the topic, there do not
appear to be any articles that analyzed the application of the Doppler effect on the corpuscular
component of light (including relativistic effects).

Thought experiment

Imagine we watch a movie where a police car chases criminals. Since we are only concerned
in the relative speed of objects, we can imagine that a police car is static and the criminal’s car
is distancing from it with the fixed relative speed V (meters per second). For simplicity we
consider an one-dimensional model and neglect any air resistance. During every second, the
criminal in the car shoots one bullet at the police car. Let’s denote the speed of the bullet as S
(meters per second) and the initial distance between cars as D (meters). We also assume that
S >V, not to make calculations more complex by subtracting the speed of car from the speed
of bullet.

The bullet that was shot on the second number “0”” will reach the police car after the D/S seconds
on the moment D/S (all calculations done in the police car reference frame). During the period
between the first and second shot the criminal’s car moves V (m/s) x (1 second) = V meters.
Therefore, the second shot will be shot from the distance D+V meters. The second bullet will
hit the police car after (D+V)/S seconds during the moment (1 second) + (D+V)/S. (The moment
“1 second” is the moment when it was shot plus the bullet’s flying time).

During the time between the second and third shots the criminal’s car moves an additional V
meters. Therefore, the third shot will be fired from the distance of D+V*2 meters. The third
bullet will hit the police car after (D+V*2)/S seconds during the moment (2 seconds) +
(D+V*2)/S. (The moment “2 seconds” is the moment when the bullet was shot plus the bullet’s
flying time). And so forth.

Next, let’s calculate the time interval between sequential bullets hitting the police car. The first
bullet hits the police car during moment D/S. The second bullet hits the police car during the
moment (1 second) + (D+V)/S. Therefore, the time interval between sequential bullets hitting
are

dT=1 + (D+V)/S - D/S = 1+D/S+V/S-DIS=1+V/S (2)

This result is almost obvious. If the criminal car does not drive (i.e. V=0) or if the bullets have
infinite speed (S = ) then the bullets hit the car every second. If the speed of the criminal car
is not 0 and the speed of bullets is not infinite, then the frequency of strikes is described by the
formula (2). Let’s also note that if the criminal’s car is approaching the police car (i.e. V<O0) the
interval between bullet strikes will be less than 1 second, which is also quite obvious.

From the formula (2) the number of bullets that strike the police car during the time interval T
(seconds) is calculated as
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N=—— 3)

Since our model assumed a 1-dimensional movement of the car and does not consider any
relativistic effects it can be understood that formula (3) and the classical formula (1) both
describe the Doppler effect. The difference however is in the nature of objects they describe.
Formula (1) describes the wave object (sound, light, etc.) and formula (3) describes the
movement of discrete objects.

Since the number of shots during the interval T in seconds is also T (one shot per second) the
number of bullets shot (No) and the number of bullets received (N) per second is given by the
formula (4). Depending on the direction of criminal’s car, the value N can be less than No
(criminal’s car is moving away) or greater than No (criminal’s car is approaching.)
Ny
N=—7 (4)
1+ S

Application to the photon model of light

Now let’s consider the corpuscular-wave nature of light and apply the obtained formula (4) to
the numbers of emitted and received photons. Let’s consider an object that emits photons. If
this object is not approaching the observer and is not moving away from the observer (V=0),
then the numbers of emitted and received photons per second are the same. However, if the
object is moving to or from the observer, these numbers become different and are described by
formula (4). If the source and receiver of photons are located in a vacuum, then formula (4)
appears as

N =_o ©)

v
142

Here c is the speed of light in a vacuum, V is the speed, with which object that emits photons is
moving away from observer, Ng is the number of emitted photons and N is the number of
observed photons during a fixed time interval.

Since we define brightness of objects by the number of photons arriving to a receiver during a
predefined time interval, in accordance to formula (5), the light sources approaching us (V<O0)
will look brighter and the light sources moving away (V>0) from us will look dimmer.

However, since in real life the speed of the light sources V is much less than ¢, we do not observe
this effect. For example, if 2 observers located at diametrically opposite points of the earth's
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equator attempt to measure the brightness of a distant object of light, located in the equatorial
plane, the difference in brightness will only be

460 (m/s) *2/300,000,000 (m/s) = 3.06667E-06,
where 460 m/s is the Earth’s rotating speed at the equator.

Optimistically, there is a chance that physicists can offer further sophisticated methods of
affirming formula (5).

Application to astronomy

In astronomy, however, formula (5) can be tested. If we observe 2 similar objects and know
their speeds and distances, we will be able to tell if their brightness depends on their speed or
not. Since astronomy deals with certain objects whose speed is comparable to the speed of light
in a vacuum these measurements appear attainable. For example, for an object moving away
from us with the speed of 0.1c (30,000 km/s) the effect of dimming is

1
1+0.1

N/N, = =0.91 (6)
For the object moving away from us with the speed 0.5¢ (150,000 km/s) the effect of
dimming is

L =066 (7)

N/No = 1+0.5

Two comments.

a. All the above calculations do not yet take into account relativistic effects.

b. The assumption S >V from the “thought experiment” above is not applicable to
formulas (5) and (6) because the S and V values are now comparable. However, since
we consider the emission of photons, the speed S is always equal to ¢ and therefore is
independent from the speed V of the light source. (In the “thought experiment” above
we used the S > V assumption not to make calculations more complex by subtracting
the speed of car from the speed of bullet. For emission of photons situation is different
since their speed in vacuum is always equal to c.)

Relativistic effects

Since we consider the movement of objects with speed comparable to ¢, we must account for
their relativistic effects and relativistic time dilation. According to Special Relativity the
processes in the moving inertial reference frame will appear slower with the coefficient

2
’1 — Z—Z , Where v is the speed of the object and c is the speed of light in a vacuum. For the

dimming referred to above this relativistic time dilation leads to further reduced numbers of
received photons per time unit compared to the number of radiated photons. Combining this
time dilation effect with formula (5) we obtain formula (8)
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V2

P ®)
/Ny =&
1+

This resemblance to the Doppler effect formula (1) is clear, because both describe
fundamentally the same effect. Essentially the classical Doppler effect formula describes the
wave component of light and formula (8) describes the corpuscular component of light.

Taking the relativistic effects into account we obtain the dimming effect for an object moving
away from the observer with the speed 0.1c as

v 1-0.1+0.1

N/NO = T =0.904 9)
and for an object moving away from the observer with the speed 0.5c¢ as
N/Ny =222 =0577 (10)

In addition to Special Relativity, “Relativistic effects” covers gravitational time dilation as
described by General Relativity and also by cosmological expansion. Therefore, we can expect
that anywhere that the Doppler effect applies for waves (formula 1) the dimming effect will
also take place (formula 8).

If confirmed by experiment the described dimming effect must be taken into account for
astronomical calculations involving the “Standard Candle” and in particular the “Supernova
Cosmology Project” [3], which has claimed the acceleration of the Universe’s expansion and
led to the introduction of dark energy.
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The thermal bath corrections to the Cooper pair
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Abstract

The Coulomb and Yukawa potentials of particles are derived from the Schwinger field
theory at zero and the finite temperature. At the same time the correction to the Coulomb
potential is determined for the two charges interacting in the photon black-body sea by the
photon exchange mechanism. The running coupling constant is determined in dependence
on the mean free path of photons in the photon sea. The relation to the Cooper pairs and
phonon-phonon interaction at the thermal bath is discussed.

1 Introduction

All properties of a superconductor, including ground-state energy, critical temperature,
quasi-particle energy spectra containing gaps, supercondensate density, specific heat, and
supercurrent density can be computed in BCS theory without mathematical complexities.

The attraction of two electrons in BCS can be in simplicity explained. An electron in a
metal normally behaves as a free particle. The electron is repelled from other electrons due
to their negative charge, but it also attracts the positive ions that make up the rigid lattice
of the metal. This attraction distorts the ion lattice, moving the ions slightly toward the
electron, increasing the positive charge density of the lattice in the vicinity. This positive
charge can attract other electrons. At long distances, this attraction between electrons
due to the displaced ions can overcome the electron repulsion due to their negative charge,
and cause them to pair up. The quantum theory explanation shows that the effect
is due to electron-phonon interactions, with the phonon being the collective motion of
the positively-charged lattice. The energy of the pairing interaction is quite weak, and
thermal energy can easily break the pairs. So only at low temperatures, in metal and
other substrates, are a significant number of the so called Cooper pairs.

IntellectualArchive Vol. 9, No. 3, July - September 2020



The electrons in a pair are not necessarily close together and paired electrons may still
be many hundreds of nanometers apart. This distance is usually greater than the average
inter-electron distance, so, many Cooper pairs can occupy the same space. Electrons are
fermions with one half spin, but the total spin of a Cooper pair is integer, zero, or one.
So, it means a Cooper pair is a composite boson. This means the wave functions are
symmetric under particle interchange. Therefore, unlike electrons, multiple Cooper pairs
are allowed to be in the same quantum state, which is responsible for the phenomena of
superconductivity.

The determination of potential at finite temperature is one of the problems which
form the basic ingredients of the quantum field theory (QFT) at finite temperature. This
theory was formulated some years ago by Dolan and Jackiw (1974), Weinberg (1974) and
Bernard (1974) and some of the first applications of this theory were the calculations of
the temperature behaviour of the effective potential in the Higgs sector of the standard
model.

Information on the systematic examination of the finite temperature effects in quantum
electrodynamics (QED) at one-loop order was given by Donoghue, Holstein and Robinett
(1985). They have treated the calculation of mass, charge, wave function renormalization
and so on and demonstrated the running of the coupling constant at finite temperature
and discussed the normalized vertex function and the energy momentum tensor.

A similar discussion of QED was published by Johansson, Peressutti and Skagerstam
(1986) and Cox et. al. (1984).

The finite-temperature QED, QFT and also quantum chromodynamics usually deal
with the specific processes of these theories in the heat bath of photons or other particles.

The term ”finite-temperature” implies the presence of the medium formed usually
by the electron-positron and photon gases which is in the thermodynamical equilibrium
of some temperature T # 0. Such a definition is used, for instance, by Zhukovskii et
al. (1995) in the determination of the electron mass operator of the electron at finite
temperature. It is evident that the heat bath can be formed by different kinds of
elementary particles and so such different hot media have a different influence on the
same specific physical process developing in the media.

We use here the finite-temperature methods and Schwinger theory for determination
of the Coulomb and Yukawa potentials at finite temperature. At the same time we derive
the modified Coulomb potential from the two-charge interaction by the exchange photon
mechanism in the photon sea (Pardy, 1994a). The phonon sea as the analogue to the

photon sea is discussed.

2 Formulation of the problem in field theory

The basic formula of the Schwinger field theory is the vacuum-vacuum amplitude
(Schwinger, 1970):
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(0,]0_) = enW, (1)

where in the case of the electromagnetic field the action W is defined as (Schwinger et
al., 1976)

W= ooy [(@n) (@) () D ( — ) (), )
where J* = (cp,J) is the conserved current and D" (x — 2’) is the photon propagator in
a medium with the index of refraction n, the magnetic permeability p and the dielectric
constant .

The equations corresponding to the action (2) are as follows:

e 0% 1

Ao 9% =
LT ° )

_pePA
AA 2an = (4)

The explicit form of DY’ (x — ') has been obtained by as (Schwinger et al., 1976)

DY = Clg + (1= n )83 (o — o), (5)
where g = (1,0) and
/ (dk) ik(x—x' 1
Di(z — 1) :/ (27T)4€k( )|k2| — n2(k0)2 — e (6)

with k* = (k° k). The Green function D, (z — 2’) can be further specified as

sin " [x — x| _, .,y

—e = = |t=t'] (7)

|x — x|

by the standard contour integral method (Schwinger et al., 1976) .
The vacuum persistence probability follows from eq. (1) in the form (Schwinger et al.,

1976) :

(04]0_) % = e #lmW, (8)

In order to derive the Coulomb law at zero temperature from the action W, we consider
the physical situation where the photon source .J, varies very slowly in time. Then, in
order to obtain this limit, we write for the action (2) (Schwinger, 1970):

W= 2102 / (dx)(dx")dx"drJ,(x, 2" + 7/2) DY’ (x — %', 7)J, (X, 2" — 7/2), (9)

where D, is given by eq. (7) with z° = ct.
Now, let us consider the quasistationary arrangement (Schwinger, 1970) in a such

sense that we begin with the vacuum, we turn on these sources slowly and then keep
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them constant for a long time T. The fact that the sources do not change appreciably in
time means that their Fourier transforms are essentially restricted to zero frequency.
The structure of W then reduces to an account of the instantaneous coupling of sources

involving the spatial function

/OO drD,(x —x',7) =

i 1 g osin ™ x — x| oo w 1 1
- d —/ dre~ el =0 10
c47r2/0 “ Ix — x| T 47 |x — x| (10)
where we have used the relation
] w 2c
dre~telTl = ==, 11
[oo e ZC«J ( )

The vacuum amplitude (1) can be written in this case in the form

(04]0-) = exp[ /deE } (12)
where (c=n=p=1)

E(Q;O) 47T2 / dx dx Jo(x,t)o(x t/l)x _J)ET 1) - J(x’j’)]' (13)

Now, if we restrict the situation to the stationary regime, then we get:

— g [ 200200 =900 0, (14)

The last formula implies the Coulomb and Amperian interactions of charges and closed

currents. We can see that a substantial step in the derivation of the Coulomb potential
was the 7-integration of the Green function (7).

3 The Coulomb potential at finite temperature

The situation at finite temperature is similar, the difference being that the Green function

D, has the finite-temperature correction as follows (Pardy, 1989):

D == D+ + DT, (15)

where

(16)

i1 o sin™|x—x| cosw(t—t
Drr—ay =i L 2o x| cosw(t—t)
c2m? Jo Ix — x|  exp(hw/kT) —1

where k is here the Boltzmann constant.
The finite-temperature correction to the original Coulomb potential is obviously an

analogue of eq. (10):
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Vr = /OO drDr(x —x', 7). (17)
Using the definition of the delta-function

2 [ w
_2 w 1
§(w) - LOO dr cos T (18)

and after some integration we get the final formula
i

~ 8rhe
where n is the index of refraction which can be determined by the plasma fluctuation

Vr

KT, (19)

methods and it depends on temperature.

The derivation of the potential at finite temperature was performed as an analogue
of the derivation of the Cerenkov radiation at finite temperature where the substantial
temperature effect was involved in the finite-temperature part of the photon Green
function (Pardy, 1989).

The fact that the finite-temperature Green function generates the complex potential
has no classical analogue, and it is a result only of the quantum field theory. We can
easily see that the classical definition of potential cannot generate the complex part. If
we have a charged particle immersed in the heat bath, and if F.,; is a classical external
force acting on this particle, then the average average potential corresponding to this force
and to the stochastical force generated by collisions of the test particle with the particles
of the heat bath is as follows:

b b b
(V) = / F.., dx+ / (F,) - dx = / F.., - dx, (20)
a a a

where a and b are space points; the potential is considered between them, and F; is the
stochastic force which is caused by the collisions of a test particle with the particles of the
heat bath. The average value of this stochastic force is evidently zero. In such a way, the
stochastic collisions of a test particle with the particles of the medium does not generate
the complex potential in classical physics. Such potential is a result only of the quantum
field theory.

The physical meaning of the imaginary part of this potential can be seen from the
relation [(0,|0_)|? < 1, which contains an exponential term dependent on temperature
and which can be interpreted as the non-stability of the vacuum-to-vacuum amplitude,

or, in other words, the finite life-time of the vacuum-to-vacuum transition.

4 The Yukawa potential

While we have worked with the massless photon field in the previous section, now let us
first determine the potential for a field of massive particles. For spin 0 we have (Schwinger,
1970)

IntellectualArchive Vol. 9, No. 3, July - September 2020
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W= ; [ ()@ K (@) (x — a') K (a) (21)

and for spin 1 it is (Schwinger, 1970):

| ,
W= 5/(dx)(dx)x

1

JHx) Ay (x — ') J,(2") + WaMJ“(x)AJr@ — 2, J" (x) (22)
with (¢ = 1),
A (dk) ik(z—a' 1
Aylz =) _/(277)46 ( )\k2| — (k9)2 + m? — i€’ (23)

where the last formula is the Green function for the massive field with mass m. For higher
spin the action W is more complicated.
The algorithm of the calculation of the potential corresponding to the massive field

with spin is the same as for the massless field. In such a way we write

e_mlx‘
V(x]) = / drAy(x,7) = m (24)
In case of the finite temperature, we use the transformation
1 1 27
i+ m?), (25)

P+ m?2 — ie - p2+m2—ie+ exp B(E — ) — 1
where we have generalized the Einstein-Bose distribution by adding to the energy E the
chemical potential . While for photons the chemical potential can be shown to be zero,
for massive particles it is necessary to use the non-zero chemical potential. This potential

enters the first law of thermodynamics for cases involving a varying number of particles:

dE = TdS — PdV — pdN, (26)

where F is the internal energy of a system, S'its entropy, P is pressure and N is the number
of particles. For the zero value of the chemical potential the formula (25) has an infra-red
divergence and must be investigated by special mathematical techniques (Weldon, 1994).

The finite-temperature part of the potential can again be obtained by the 7-integration
of the temperature part of (25). After the T-integration and p°-integration, we get the

formula which contains the following integral

I= [ st o + ), o= Ipl (27)

which is evidently equal to zero because of the properties of the J-function.
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What is suprising is that the potential is equal to zero, which means that in the case of
the massive particles which generate the Yukawa potential the vacuum-vacuum amplitude
is not influenced by temperature.

It is necessary to say that the derived potential is not the screening potential which is
discussed in QCD (Baier; Kalashnikov, 1994) and which follows from the linear response
theory (Kajantie; Kapusta, 1985).

5 The photon propagator with radiative
corrections and the corresponding potential

First, we remember how the Coulomb potential is modified if we involve radiation
corrections in the photon propagator. Then, we apply, in analogy with previous
chapters, the T-integration to the temperature Green function of the photon with radiative
corrections. We take here the radiative corrections expressed by the vacuum polarization
diagram. According to (Dittrich, 1978; Schwinger, 1973; Pardy, 1994a; 1994b; 1994c), the
photon propagator with such radiative corrections is in the momentum representation of

the form:
D(k) = D(k) + 6D(k), (28)
. 1
D) = qp gy —ae
w7 ane? a(M) (29)

4m? k|2 — (k)2 + M? — i€’
the last term in equation (29) being derived on the virtual photon condition
[k|* — (k%) = —M?, (30)

where, for simplicity, we consider the index of refraction of the medium equal to 1. The
weight function a(M?) has been derived in the following form (Dittrich, 1978; Schwinger,
1973; Pardy, 1994a; 1994b; 1994c):

a 1 2m? am?2\'/?
my=2 " (142 ) (=T 1
a(M) 37r]\/[2< +M2>< M2> (31
The x-representation of D(k) in eq. (1) is given by the Fourier transform:

Dy(zx—1') = /((;gleik(x_x,)ﬁ(k), (32)

or,

IntellectualArchive Vol. 9, No. 3, July - September 2020

12



D,(x—2")=Dy(z—2')+ (oo) dM*a(M*)A (v — ', M?). (33)
2m)?

The introduction of the modified photon propagation function implies a change of
interaction between static charges, i.e. the change of the Coulomb potential. By the same

procedure as in the preceding text, we get (¢ = 1):

7(x]) = /_ Z drD. (z) = /_ Z dr / (gdf))p(k)eikx - (34)

1 o dM?2 2m2 Am2\ /? e~ MIX|
to 142 (-2 ) E (35)
Am|x| 3w Jizm)2 M? M? M? A7|x]|
In the case of the finite temperature regime, we use eqs. (18) and (25) in order to get
(c=h=1):

Vr(|x]) = SirkT. (36)

In other words, the temperature has no influence on forming the additional potential
corresponding to radiative corrections.

The probability of the persistence of the vacuum follows from the vacuum amplitude
(9) in the form (6):

(0,07 = e r oW, (37)

where in the case of the finite temperature situation ImW in general contains the imag-
inary part of the potential. Physically it means that the vacuum-vacuum transition of
the physical system is influenced by the temperature environment. Since the radiative
corrections term in eq. (33) involves the massive Green function, which at zero temper-
ature gives Yukawa behaviour of the potential and at non-zero temperature is equal to
zero, we can observe in experiment only contributions from the zero-temperature radiative

corrections with the decay factor following from eq. (36).

6 The two-body interaction in the photon sea
with photon-photon interaction

In the previous chapters we supposed that the potential of the particles is initiated by the
massless or massive fields of these particles. In order to get the zero temperature and finite
temperature potentials we used the formal derivation by means of the Green functions.
Now, we consider the situation where the heat bath is the medium of photons with the
temperature T" and the exchange photon can interact with the photons of the heat bath.
The physical realization of such a medium is, for instance, the photons in the internal space
of the black body with temperature 7". The problem which we solve is one of the problems
of QED in the photon sea and has its origin in the article by Tryon (1974). However,
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while Tryon in his article considers only the photon-electron interaction, we will consider
here especially the photon-photon interaction where the exchanged photon interacts with
thermal bath photons. We use here the notion of the mean free paths of photons in order
to get the corrections to the two-body potential in the heat bath of photons. We use
such an approach here because the considered processes can be visualized by Feynman
diagrams and because quantum field theory does not immediately give a solution to this
problem.

It has been shown many times that the heat bath of photons which forms the
thermodynamical medium moving stochastically has an influence on the mass of the
charged particles in that medium. On the other hand, the photon-photon interaction has
an immediate influence on the behaviour of the interaction potential, and has therefore an
influence on the coupling constant, in accordance with the general idea that the coupling
constant depends on temperature.

Considering the thermal bath of photons inside the black body, it is evident that there
are two fundamental situations of the interaction of the two charges in the photon sea.

The first situation is the process where there is the photon exchange between two
charges on the condition that the exchanged photons are not influenced by the photon
sea. It means that the thermal photons do not interact with the exchanged photons.
According to QED this process corresponds to the Coulomb potential V.

The second situation is the process where the exchanged photons interact with the
photon of the black-body photon sea. In other words, the interacting of the two charges
is realized through the photon-photon interaction.

While the the first process is of second order in the fine structure constant «, as easily
follows from the corresponding Feynman diagrams, the second process is of sixth order
and it involves the scattering of light by light where the ingoing and outgoing particles
are the black-body photon and the exchanged photon.

Since the cross-section of the photon-photon interaction is vera small, it can be
neglected in comparison with the electron-electron scattering.

In such a way the situation of the two-body interaction consists photon exchange
between charges which can be destroyed by the photon sea. According to Partovi (1994)
the collision frequency v, of a given photon can be expressed by the relation:

444873
By = ——°~ &
v (k) = —5e625
where k is a photon momentum, r, is the classical electron radius and T, = m = 5.9 GK.

cr?k*(T/T.)°, (38)

Obviously the mean collision frequency can now be found by averaging v, (k). The mean
free path of the photon in the black-body bath is then

l c
mean collision frequency

(39)

and according to (Partovi, 1994) it is:
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Ifm] =9 x 107° <59T£<K1]09> : (40)

The probability that the photon exchange between two charges in the distance r will
be destroyed by the photon-photon interaction is obviously r/l. It is evident that if the
distance between both charges is r > [, then there is no interaction between these charges
because every exchanged photon interacts with some of the sea photons. So, Vr is equal to
zero with probability 7/l and it is equal to V(r) with probability 1 —r/l as a consequence
of the existence of the mean free path of photons. Thus we can easily write the two-body
potential in the photon sea in of the form

Vr(r)= (1 —-)V(r), r<lI, (41)

and Vp =0 for r > (.
The dependence of the coupling constant on temperature follows from the last formula.
Namely, if we put at zero temperature

V() =-=. (42)

then it is obvious that

a(r, T) ~ (1 — ?)Q(O) (43)

and a(r,T) = 0 for r > [, where the mean free path | depends on temperature.

We see that the coupling constant following from our definition of the potential at
finite temperature depends not only on temperature, but also on the distance between
the particles. So we have got the specific form of the running coupling constant. It is easy
to see that for sufficiently large temperature 7' the coupling constant is approximately
zero and the interaction of two particles in the photon medium is also approximately zero.
So, particles are free in the sufficient high temperature regime.

While the mean free path for hydrogen under standard conditions is about 107% m,
allowing hydrogen to behave like a continuous medium on scales larger than a micron,
the same quantity for a photon gas is a staggering 10! m, implying that under ordinary
conditions photons behave like a collection of independent, free-streaming particles on any
physically meaningful scale (Partovi, 1994). It means that the influence of the photon-
photon interaction on the hydrogen spectrum is practically beyond any experimental
possibilities.

The influence of the black-body radiation on the energy shift was determined exper-
imentally by Hollberg and Hall (1984). Following the detailed calculation of Farley and
Wing (1981), and using the high-precision laser spectroscopic techniques, they have mea-
sured the predicted shift of Rydberg energy levels induced by black-body radiation. The
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implementation of laser precision measurement and optical heterodyne techniques has al-
lowed the measurement of atomic energy shifts with a precision not possible before. These
measurements are consistent with the predicted finite-temperature radiative corrections
to atomic energy levels induced by black-body radiation, not, of course, as a result of the
photon-photon interaction, but as a result of the dynamical Stark shift and the electric-
dipole depopulation rate, which are effects generated by the black-body radiation and not
by the change of interaction potential in the photon sea.

7 Discussion

We have seen how the finite-temperature potential follows from the temperature Green
function in the framework of the Schwinger field theory. We have concentrated only on
the Coulomb and Yukawa potentials and we derived the finite-temperature terms to these
potentials using the Green fuctions of a photon with and without radiative corrections,
and then by considering the processes expressed by the Feynman diagrams.

Baier and Kalashnikov (1994) determined the so-called non-Abelian screening potential
in the situation beyond leading order. It is evident that the screening potential corre-
sponds to a different physical situation than that considered by us. They determined the
static QCD colour-singlet potential beyond the leading order exploiting the infra-red limit
of the time-time component of the gluon self-energy I144(0,k). They worked in the tem-
poral axial gauge and used the full Schwinger-Dyson equation for 11,4, which includes the
ring graphs and non-perturbative vertex corrections. (Gauge covariance was guaranteed
by the exact Slavnov-Taylor identities in order to construct the three-gluon vertex. Their
result for the screening static potential V' (r) is as follows:

N? -1 d3q e'ar
V(r) = — 2(T / , 14
(r) 2N () (27)3 g% + 1144(0, q) (44)
where r = |r|, ¢ = |q| and ¢(7') is the coupling constant at finite temperature.
The final result of their calculations is the formula:
N? —1 3¢%T
V) o0 A 9D . (45)

82 (rm)S

It is evident that the photon-photon interaction forms the analogue of the phonon-
phonon interaction in solid states and condensed matter. Thus, in analogy with photons,
we can define the mean free path of phonons and expect in the case of solid states and

condensed matter the mean free path of phonons to be as follows:

A
=
where A and m are constants corresponding to the specific matter and 7" is the tempera-

l (46)

ture. It is well known that phonons are the fundamental medium which makes possible the
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heat transfer in solid states, and according to Rietschel (1994) electron-phonon interaction
is the relevant mechanism in the high-temperature superconductivity.

The mean free path (46), although derived only by analogy with the photon situation
in QED, is in fact realistic, because according to Anderson (1981) there exist so-called
non-resonant phonon scattering mechanisms in a solid characterized by a mean free path
[ ~ T3 which is in agreement with the analogous formula (46). So, the relevance of the
mean free path in solid state physics is obvious, as shown also in the article by Yang et al.
(1994), where it is demonstrated that the mean free path of phonons can be determined
experimentally by measuring thermal diffusivity without having the need to measure the
thermal conductivity and the heat capacity per unit volume.

The mean free path plays a fundamental role in particle physics, as was shown for
instance by Haglin and Pratt (1994), who studied mean free paths of pions and kaons
using relativistic kinetic theory at temperature and densities characteristic of hadronic

martter.
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Abstract

The Scalar Theory of Everything (STOE) suggests the four funda-
mental forces are emergent properties of the magnetic field of permanent
magnets. The STOE postulates the fractal (self-similar) principle that
suggests small size scales are similar to our everyday size scale. Thus, the
assembly of permanent magnets into a sphere is similar to a nucleon. The
magnetic force from the sphere varies as the inverse cube of the distance
from the center of the sphere (nucleon) which is approximately exponen-
tial, it has short range attractive field, it is an assembly of gluons (short
photons), it explains the one proton to one electron atomic structure de-
spite the large difference in mass, it suggests a size limit to the nucleon,
it reminds of strong and weak forces, and it suggests a structure of the
nucleus has protons on an outside shell. The STOE has the feature of
the other sense of a “Theory of Everything” - that of a “Grand Unified
Theory” (GUT).

keywords: magnet, GUT, strong force, weak force

1 INTRODUCTION

The Scalar Theory of Everything (STOE) posits the universe is composed of
hods and plenum which emerge to form all in the universe (Hodge 2016b). The
hods have the plenum highest density on one side and zero density on the other
(Hodge 2018e, figure 3.1). That is, the hod is fundamentally a magnet with
North and South poles. Magnetic monopoles are nonexistent. Electric effects
are vortices formed in the plenum by the movement of hods through the plenum
(Hodge 2018a).

The Scalar Theory of Everything (STOE) rejected the Biot-Savart Law and
suggested two types of magnetic effects (Hodge 2018b,c,d). One type emanates
from magnets, the other from electric currents.

The STOE suggests the self-similarity principle that posits small size scales
are similar to our macro size scale. Accordingly, disk magnets were used to

*E-mail: jchodge@frontier.com
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2 THE MODEL

Figure 1: Sphere of ball magnets at- Figure 2: Sphere of ball magnets at-
tracts the S pole of a bar magnet. tracts the N pole of a bar magnet.

model photons and leptons (Hodge 2016a). This principle was used to suggest
an atomic structure modeled as a structure of disk magnets (Hodge 2019b).
According to the STOE, gravity is an emerged property (Hodge 2016b) of the
plenum similar to the permanent magnetic effects of hods and not from an
electric charge of Coulomb force (Hodge 2018a, 2019c¢).

Markoulakis (2020) noted that a sphere of small ball magnets could always
attract other magnets as seen in Figs. 1 and 2.

This Paper describes a suggested proton structure of magnets using ball
magnets to represent hods. The model of the nucleon is discussed in section 2.
The description of the experiment is in section 3. The possible structures are
described in section 4. The Discussion and Conclusion are in section 5.

2 THE MODEL

Figures 3 and 4 shows bar magnets aligned such that one approaches the center
of the other. The lower magnet slips to the side such that there is net attraction.
This is the mechanism of the sphere of ball magnets (Hodge 2019d).

However, this attraction differs from the long—distance (gravity) effect for
molecules and larger (Hodge 2019¢) and from the atomic structure effect (Hodge
2019b).

Examination of the balls in the sphere reveals that the N — S axis of each
ball magnet is approximately perpendicular to the radius of the sphere (Hodge
2019d). That is, the force of attraction along the radius of the sphere is approx-
imately that perpendicular to a magnetic dipole. The force reduces with the
inverse cube of the distance from the surface of the sphere. The ball magnets
internal to the sphere are so aligned to reduce their effect external to the sphere.
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3 THE EXPERIMENT

Figure 3: Bar magnets with one ap-
proaching the center of the other.

)

Table 1: W vs. D.

Figure 4: Bar magnets with one
slipped off-center by the magnetic
attraction.

inverse cube exponential
No. | No. | W Fig. 6 No. | W Fig. 7
balls | pts. | (gw) pts | (gw)
125 4 | (95.6 % 1000/D3 — 9.8) 0.2 4 | e 03IPFT3 £ 9
250 4 | (98.1%1000/D% —2.2)£0.05 | 4 | e 06PF6 407
500 4 | (734%1000/D3 — 16.5) £ 2 4 | e 029D+ 4 15
900 | 4 | (748%1000/D3—16.4)4+0.1 | 3 | e %5P+18 1+ 0.06

These magnets can form smaller particles such as seen in photons, neutrinos,

and electrons (Hodge 2016a).

3 THE EXPERIMENT

The diagram in Figure 5 shows the experimental setup. Ball magnets (5 mm
diameter) are used to make spheres of ball magnets. The same experiment setup
and procedure that was used in Hodge (2019a) is used in this experiment. The
top wood support is lowered to change the distance between magnets d. The
distance between the center of the sphere and the magnet D = d + B/2 mm

(see Fig. 5).

The scale is “zeroed” by weighing the lower assembly without the top magnet
in position. The weight measured W gram weight (gw) is with the top magnet
in position. Therefore, the W is the force exerted by the top magnet on the

bottom magnet.
(All measurement are £10% unless otherwise stated).
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3 THE EXPERIMENT

Figure 5: Photo of the experimental fixtures showing the sphere and bar magnet.
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Figure 6: Graph of W vs. D~3 for Figure 7: Graph of W vs. D for var-
various Sphere sizes showing the lin- ious Sphere sizes showing the expo-
ear regression best fits. nential best fits.
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4 POSSIBLE STRUCTURES

4 POSSIBLE STRUCTURES

The inverse cube of the force from the sphere is a slightly better fit to the data
than the exponential. This was found in the initial paper on the magnetic field
evolving to gravity (Hodge 2019a) and is a characteristic of magnets with the
N-S pole axis perpendicular to the measurement. Gravity, which is a mismatch
to the magnetic pole strength at distances larger than the atomic scale (Hodge
2019c¢), is considerably smaller than the magnetic strength that is still present
in the nucleus.

Figure 8 shows a possible structure with the proton magnetically attached
to a neutron (the slightly smaller sphere on the left). This causes a slightly high
magnetic attaching force on the opposite side where a photon [a column of hods
/ magnets (Hodge 2016a)] is attached. Hodge (2012) and several experiments
show this model of a photon are not rejected by several experiment that reject
wave models of interference.

Figure 9 shows the result if another photon is attracted to the proton. The
photons magnetically join to become one entity to connect to the electron on
the other end of the photon (Hodge 2016a).

Figure 10 shows the result if the photon is too short or of insufficient energy.
The other end is also attracted to the sphere/proton and the connection to the
electron fails.

Figure 11 shows that other subatomic particles (the small sphere) or neutron
become attached.

Figure 12 shows what happens if the sphere is pulled apart. Note the short,
photon—looking structures with each end terminating on the sphere. These are
suggested to be the analogy to gluons inside the protons and neutrons.

By suggesting a magnetic dominated structure, the model is including the
tendency toward minimum potential energy as the guiding consideration in
forming structures. If another proton neutron pair becomes attached, the pro-
ton must have a side facing outward to attach an electron through the photon.
The only stable structure is for the neutron to attach to the neutron and the
proton to the proton.

A longstanding problem in both nuclear structure and atomic structure is
the electric concept of the one proton to one electron compared to the large mass
difference. The charge model of the atom suggests the proton should have an
equal but opposite charge of the electron. The large mass difference would seem
to suggest a charge difference. The magnetic strength holds the nucleus and the
atomic structure together (Hodge 2019b) with photons holding one electron to
one proton. Further, the experiment shows the inverse cube force is very short
range, less than the a tenth of the diameter of the sphere. For a proton this is
about 0.1 fm. in agreement with findings for the strong force.
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4 POSSIBLE STRUCTURES

Figure &: Possible Figure 9: What hap- Figure 10: What hap-
structure of a proton, pens when another pho- pens when the photon is
neutron, and photon ton tries to attach to too short, less than suf-
attachment. the proton ficient energy.

Figure 11: Other subatomic particles or neutrons can become attached to the
neutron side.

Figure 12: What happens when a sphere
is pulled apart showing possible glueons.

IntellectualArchive Vol. 9, No. 3, July - September 2020

24



5 DISCUSSION AND CONCLUSION

5 DISCUSSION AND CONCLUSION

The attractive effect of the proton is not the same as the long—distance (gravity)
effect for molecules and larger (Hodge 2019¢) and not the same as the atomic
structure effect of Hodge (2019b). The magnetic ball sphere has the attractive
force similar to the force expected by the Gauge Theory. That is, it is shorter
range than the diameter of the sphere and is close to the exponential falloff
with distance. Further, the interior structure of the sphere is of series of N-S
magnetic coupling and appears as short photons. These bear the resemblance
of gluons in the Gauge Theory.

More neutron—proton pairs combine to form a shell with protons on the
outside and neutrons on the inside - a hollow sphere where other neutrons may
collect. So, protons on the outside allow the electron to attach through photons
one electron to one proton for stability, as observed. Note this is a considerable
change to the model of a nucleus as being a jumble of nuclei.

This structure may offer a means to predict experiments. An extra neutron
for large nuclei could cause an imbalance or a need to grow in size not allowed
by the proton shell dimensions. So, fission results. Radioactive decay may also
be a means to study the suggested structure. At least this model may suggest a
method to evaluate radioactive decay whereas current model consider the topic
an unresolvable problem. Such mechanisms are unknown but the results are
well chronicled.

On the other hand, this speculation is consistent with the STOE model that
gravity, the strong force, and the weak force are emergent effects of the plenum.

The suggested toy model of a nucleus has the potential to relate several and
unexplained problem observations.

The STOE suggests the magnetic force is the Grand Unified Theory (GUT)
that unites the four fundamental forces. The STOE began as a single model
of both the big of cosmology and the small. The STOE postulates the fractal
(self-similar) principle that suggests small size scales are similar to our everyday
size scale. Thus, the assembly of permanent magnets into a sphere is similar to
a nucleon. The present magnetic model of the nucleus exhibits many properties
of the nucleus and atomic structure. Thus, it may serve as a model to discover
other characteristics of nuclear structure. The magnetic force from the sphere
varies as the inverse cube of the distance from the center of the sphere (nucleon),
it has short range attractive field, it is an assembly of gluons (short photons),
it explains the one proton to one electron atomic structure despite the large
difference in mass, it suggests a size limit to the nucleon, it reminds of strong
and weak forces, and it suggests a structure of the nucleus has protons on an
outside shell. The STOE has the feature of the other sense of a “Theory of
Everything” - that of a “Grand Unified Theory” (GUT).
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Abstract

This article considers the problem of objective assessment of the architectural form harmony. The
illegality of assessment methods based on the laws of geometric construction of facade compositions on the
example of the western Parthenon facade and the use of the "golden section” in the study of proportional
structure are grounded. Based on the theory of Eisenko's aesthetic measure and the distinctive theoretical and
informational model developed by us, a method of information assessment of the architectural form harmony is
proposed. This method is based on the calculation of the amount of visual information contained in the ratios of
the elements of the dimensional structure, the identification of information modularity and the establishment of
the strength of information connections of the elements relations of the dimensional structure. The assessment
of the perceived harmony of the architectural form is carried out in accordance with the principle of the least
action and is demonstrated by a specific example.

Keywords: architectural form, harmony, proportionality, visual information, information field, field of
tolerance.

In today's architectural practice, the assessment of the harmony of design decisions is
carried out subjectively, on an intuitive level, both at the design stage and at the stage of
approval and adoption of design documentation. However, creative intuition is not always a
reliable method of assessing the quality of designed architectural objects, especially the
harmony of their architectural form. Therefore, there is a need for an objective assessment of
this important characteristic of the architectural environment.

Harmony has always been associated with the "golden section” that began to be
"adored" during Leonardo da Vinci’s time thanks to his like-minded monk Luca Pacolli. He
called the golden ratio "divine proportion.” Thus, during the High Renaissance, harmony in
architecture began to be identified with the "golden section”. And this delusion has been
going on for almost 500 years. We will talk about this below. For now, let us remind you that

the architecture of Ancient Greece of Pericles' time was considered the most harmonious,
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especially the Parthenon of the Acropolis of Athens, the most authoritative masterpiece of the
world architecture. Every researcher who has seen the Parthenon can confirm that it is really
excitingly harmonious, it is beautiful. But what makes it so, what is the secret of its
harmony?

"Harmonies™ in Greek are nails that fasten the wooden elements of ships, making
them monolithic, uniting these elements into a single whole. The question arises: what
fastened the Parthenon into a coherent architectural composition? What served as
"harmonies” for him? And there have always been two answers to this question: the
proportions and patterns of geometric construction.

As it has been noted above, harmony has always been identified with the "golden
section” - 1: 1,618. But such a ratio of elements of the dimensional structure was not found
by the researchers of the Parthenon phenomenon, except for Russian theorists
I.V. Zholtovskyi and 1.Sh. Shevelyova. The first one resorted to falsification, to "corrections”
of the dimensional structure in order to adjust it to the ratio of the "golden section™. We will
talk about that later. Proponents of the "geometric” concept of the nature of the Parthenon
harmony proposed various schemes of construction, which were to convince readers that the
secret of the beauty of the Parthenon is solved. One such scheme is given below (Fig. 1).

This is a structural analysis of the facade of the Parthenon by D. Hambidge [1].

'y R HE O 4 B } por; I g ;. &
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Fig. 1. Scheme of the Parthenon fagade’s construction (according to D. Hambidge)
D. Hambidge arbitrarily fits so-called "dynamic rectangles™ into the Parthenon facade,
including the stylobate, despite the fact that it is only a platform on which the temple was

built, and therefore its inclusion in the proportional construction is illegal. In addition, the

sides of the large rectangle, drawn at the extreme points of the eutentery, are at a distance of
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about one meter from the entablature on each side. Therefore, to put it mildly, such a
"correction™ of the dimensional structure of the Parthenon facade is not correct. We see the
same incorrect geometric construction in Messel's scheme (Fig. 2) on the basis of "circle
geometry" as a "standard of proportions” [2].

o

S é— =

Fig. 2. Structural analysis of the Parthenon facade (according to Messel)

In the ratios needed by I. Zholtovsky to confirm the proportional system of the
Parthenon on the basis of "golden section™ and "function”, he took the height of the pediment
without cornice, although the cornice illuminates the pediment field, and the height of the
entablature is taken from the top of the cornice to the bottom of capitals. And, again, the ratio
of vertical dimensions gable + entablature and colonnade + stylobate, tied to the golden
section, is not logical and arbitrary, because stylobate is only a platform for a temple, which
is designed to level the rocky surface, and has nothing to do to with the colonnade in the
structure. That is, I. Zholtovskyi chose the elements of the dimensional structure arbitrarily
so that they fit into the ratio of the golden section. Such a "fit" can not reveal the nature of the

Parthenon harmony (Fig. 3).
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Fig. 3. Analysis of the function of the golden section on the example of the western

Parthenon facade
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The most thorough studies of the proportional system of the Parthenon, which could
shed light on the nature of the harmony of the Parthenon, were conducted by I. Shevelyov
[3]. But the main feature, and at the same time the disadvantage of his study, is that,
analyzing the "logic of architectural harmony" of the Parthenon, he took not those elements
of dimensional structure that form a visually perceived harmony, but constructive dimensions
along the axes of columns. After all, only in the process of visual perception, rather than
constructive thinking, we feel the harmony of the architectural form.

The perception and sense of the architectural form harmony occurs through the
perception of visual information, the carrier of which is the architectural form. Due to the
perception of this information, we perceive and feel the beauty (harmony) of the architectural
form.

Since the time of Vitruvius, the concept of harmony has been associated with the
concept of proportionality. Harmony was synonymous with beauty. In the Enlightenment,
harmony was understood as "unity in diversity."” In the early twentieth century this
interpretation of harmony was replaced by a clearer formula - "order in complexity."

The author of this concept, Birkhoff, believed that the aesthetic measure is inversely
proportional to complexity. Further research and historical practice have shown the complete
groundlessness of this understanding of beauty and harmony. Evidence of this is the fact that
most of the architectural monuments, built in such complicated styles as Gothic or Baroque,
were extremely beautiful. Therefore, Birkhoff's concept was replaced by the opposite concept
of Hans Eysenck — beauty is directly proportional to both complexity and order [4].

H. Eysenkck's theory of aesthetic measure was used by us to build a system of
informational assessment of the harmony of architectural composition. In 1957 Eysenck
proposed a formula for aesthetic measure:

M=0xC, (1)
where O — orderliness of the object assessed;
C — complexity of the aesthetic assessment of the object.

Eysenkck's aesthetic concept is based on the psychophysiological hypothesis that the

feeling of pleasure (aesthetic comfort) is inversely proportional to the mental energy

expended on the perception of the object.

IntellectualArchive Vol. 9, No. 3, July - September 2020

30



Now, in order to determine the degree of beauty (or harmony, because beauty is the
harmony we perceive and feel), it is necessary to determine the physical nature and the
degree of complexity and orderliness.

It is not known what criteria Hans Eysenck used to determine complexity and
orderliness. His formula of aesthetic measure was empirical, conceptual. However, despite
the physical uncertainty of complexity and orderliness, the formula of beauty and harmony is
recognized as such which does not contradict the historical practice.

Thus, at the initial stage of formalization of the harmony of the architectural form,
one can use the empirical formula of Eysenkck's aesthetic measure.

Complexity, as one of the components of the formula, is quite understandable. It has
an informational nature: the more visual information the object of perception contains, the
more complex it is and the higher its aesthetic expressiveness, the more harmonious it is. In
this case, the object of perception should be as orderly as possible. Orderliness is a quality

opposite (inverse) to disorderliness, i.e.
0==, )

where D — quantified disorderliness.
Now Eysenkck's aesthetic measure will look like this:

C

The disorderliness of any composition will be determined by the number of
relationships between its elements. The more types of relationships, the higher is the
disorderliness. The most ordered composition, in accordance with this postulate, will be
number one, that is, in case of only one type of relationship.

Thus, the aesthetic measure, visually perceived harmony, depends on the proportional
orderliness, because the proportionality is the orderliness of the system of dimensional
characteristics of the architectural form in one relationship.

As can be seen from equation (3), harmony is directly proportional to the complexity
(C) (informativeness) of the architectural form, or system of relationships, and inversely
proportional to the disorderliness (D) of the architectural form. The informativeness of the

architectural form can be determined by using our distinctive informational model:
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u :k-lg% [5], (4)

J
where k is the coefficient that takes into account the sensitivity of the visual system to the

perception of differences in the elements of the dimensional structure r and r;; with
e 1
sensitivity c=— k=76,56.
33

The amount of visually perceived information contained in relation to two adjacent
dimensional characteristics of the architectural form is called the informational step.

Using the above formula (4), we investigate the informational properties of
proportionality. All members of any proportional series of quantities are interdependent by

dependence:
—=p, ()

where p is the basis of a proportional series of quantities, that is, the ratio of two adjacent

members of the series;
s — an indicator of the degree that characterizes the relative position of the members of
the proportional series, the difference of their serial numbers.
The amount of information contained in one member of the proportional series in
relation to any other member of the same series is equal to:
U:k-lgrr—‘zk-lgpszsklgp, 6)
i

where s=1,2,3... —is an integer of a natural series that depends on the relative position of

the elements in this series;

p and k — const for any proportional series of values and is its information module 1 .

The unit of visual information is the eler — elementary distinction that corresponds to
the discriminative sensitivity of the visual system [6]. Elements of the dimensional structure
of the architectural form are all the dimensions of architectural divisions that form its
compositional system and are the carriers of visually perceptible information, such as width
and height of the window opening, column height in the ancient temple, column diameter,

entablature height and its elements and so on.
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If in the process of studying the architectural composition, for example, the facade of
an ancient temple, the obtained informational steps using the above informational model are

multiples of a certain information module, for example, 10 eler ( 22 =10 eler ), it indicates that

the elements of the dimensional structure forming these relations (steps ), one proportional

series of values with the base p=1,35.

The value of the informational module in relation to the information steps that it
connects, characterizes their informational (proportional) unity, and hence the degree of
harmony of the architectural form.

Now we can perform an informational analysis of the proportionality of the western
facade of the Parthenon, which is recognized as the most harmonious temple of ancient
Greece.

To obtain reliable results of the study of the harmony of its facade, at first we will
conduct a structural-level differentiation of its elements:

— the level of the whole — the width of the facade (on the architrave), the height of

the facade from the upper step of the stylobate to the top of the entablature;

— the level of parts of the whole: the height of the colonnade (from the top step of
the stylobate to the bottom of the architrave); the height of the entablature from
the upper edge of the abacus to the lower edge of the cornice; the height of the
entablature with the pediment; lower intercolumn; the lower diameter of the
middle column; the height of the entablature to the modulus;

— level of elements: width of abacus; the distance between the abacus; the upper
diameter of the column; upper intercolumn;

— - level of details: width of a triglyph without extreme (not illuminated by the sun)
flutes; width of a triglyph with an extreme flute; metope width between triglyphs;
width of the metope with the extreme groove of the triglyph.

It is necessary to note that the dimensions of triglyphs and metopes adopted by us
pursue the goal of including in the analysis not constructive, but visually perceived elements
of the dimensional structure. The same applies to the height of the entablature to the bottom
of the cornice, because it casts a deep shadow on the frieze and divides the entablature into
two parts, which are visually perceived separately from each other. This is done to clearly

delineate the fields of tolerance, because just the lower edge of the cornice divides the upper
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part of the temple into two different fields: a pediment with a sculptural tympanum and a
triglyph-metope frieze with an architrave. The lower part, the colonnade, includes two types
of tolerance fields: shaded intercolumn cavities and sunlit columns. Stylobate was not
included in the calculation because it is actually a leveling platform, which is an extension of
the rocky base and has a horizontal structure as opposed to the verticals of columns and
intercolumns. In addition, the temple is erected in such a way that the upper plane of the
stereobate is at eye level of the person perceiving the view.

The calculation of the amount of visual information contained in the relations of the
elements of the dimensional structure of each structural level, informational steps, has been
carried out using a distinguishing informational model [4]. Thus, in the numerator of the
relation the bigger size has been put to receive positive value of the information. All vertical
elements have been increased by 5%, taking into account the revaluation by the visual system
of their natural size. Informational steps have been applied to the linear drawing of the
facade, forming an informational field. All dimensions have been taken from the monograph
by 1. Shevelyov [2], who used very accurate measurements of a Greek architect Nicholas
Balanos.

Let us follow the informational field of the Parthenon facade from the level of the

whole to the level of details on the informational links of correlations:

Integer level:
facade_W|dth (_by architrave) _ o5 eler
order height (without sty lobate)
column height _ 50 eler

lower middle intercolumn
As we can see, these correlations have a strong informational connection based on a

common informational module = 25eler .

The ratio of the level of parts of the whole:

height of theupperpartof the temple (from the bottomof the architrave)
column height

=10eler .

The proportionality of the last ratio of the intercolumn is determined by the

informational module x =10 eler — a strong informational connection.

The ratio of the structural level of the elements:
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column height

. =60 eler;
the lower diameter of the column )
upperintercolumn p=20¢ler;
pp. = 20 eler.
the upperdiameter of the column
abacus width _10¢ler -

the upperdiameter of the column

extreme upperintercolumn

=10eler:
theinterval between the abacus of the extreme columns

architraves + frieze (to modules)

_ =10eler ;
abacus width

architraves + frieze (with modules)
theinterval between the abacuses

=10eler .

At the level of elements and parts, there are also ratios corresponding to the
informational step of 12 eler. They have a strong informational connection with the
relationship between the whole and parts of the whole (intercolumn).

Let's compare: (12+0,5)x2=25enep and (12+0,5)x 4 =50 enep .

The addition of 0.5 eler is legitimate because this value is a subthreshold and is not
registered by the human visual system. Informational steps of 20 and 7 eler are
informationally connected, having a common informational module of 7 eler:
7x3=21 (20+1)eler. One eler is the limit for distinguishing and the value of the

informational step of 20 eler is not perceived.

o~ 25

hY

[

———— — ——

Fig. 4. Information field of the Parthenon facade
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The calculations of informational steps at the levels of the whole and the elements
have shown that most of the ratios are related by a common informational module of 10
elers, which indicates that the elements of the dimensional structure belong to one
proportional series of values (Fig. 4).

If we substitute in formula (4) %:1,618 — the ratio of the golden section, we
i

obtain 16 elers. As you can see, there is no such informational step in the informational field
of the Parthenon facade. This means that the harmony of the western fagade of the Parthenon
has nothing to do with the golden ratio.

What can explain such an obvious informational unity of the relations of the elements
of the dimensional structure of the Parthenon? How did the chief architect of the Parthenon,
Iktin, achieve high proportions? It is not known whether he used only fantastic intuition and a
sense of harmony, or whether he used a certain mathematical apparatus. One can only
assume that in the Pythagorean era, when the Parthenon was created, its harmony was the
result of the Pythagorean quantitative concept of harmony. It is most likely that Iktin used the
method of elevation and extraction of square and cubic roots. Alberti drew attention to this:
"... for the limitations of the parties there are some relations that cannot be determined by
numbers, but are drawn from the roots and degrees” [7 books. 9, ch. 6, p. 323] (highlighted
by us).

If we elevate to the 2nd, 3rd, 4th and 5th degree 1.35 (=10eler) and substitute into
formula (4), we get: 20, 30, 40, 50 eler. Exactly these informational steps we see on the
informational field of the Parthenon facade.

After the informational research, a natural question arises — is it possible to determine
the absolute assessment of the harmony of two alternative objects to choose the best?

We think it is possible. But not by considering that these objects are built on the basis
of a golden section, or some other "authoritative" proportion. As shown above on the
example of the Parthenon, harmony is not always associated with the golden ratio. And if so,
then what does the feeling of harmony of objects of perception depend on?

It should be reminded that the feeling of harmony of the architectural form is a purely
informational phenomenon associated with the perception of visual information. The

harmony of the architectural form can be quantified if we consider it as a sensory
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phenomenon in terms of the general scientific essence of perception. It takes into
consideration the fact that any living system to ensure its viability seeks for consuming the
maximum amount of information from the external environment at the minimum cost of
already accumulated information to absorb the incoming. This is quite logical, because
development is the accumulation of information, and if the system spends more than it
receives, it will not develop, it will degrade. Thus, this progressive meaning of informational
processes in living nature reflects the principle of the least action.

If we consider the information coming to our visual system as a result of the
interaction of this information with human informational memory, then the rationality of this
interaction will be judged by how many firmware of our memory is used in the process of
perception and how much information fell on one firmware.

As early as 1912, D. Bancroft gave the following interpretation of the principle of the
least action for biological systems: "Changes that affect the system (biological), such that
they seek to minimize the perturbation of the external order" [7, p. 12]. In other words,
informational processes take place in the biological system in such a way as to organize the
information of the external world as much as possible in order to perform a minimum
number of actions on its perception. This is the principle of the least effect of visual
perception.

Since the information, according to our interpretation of A. Kolmogorov, is the
"length of the perception algorithm”, and informational modules are separate operations that
connect adjacent informational steps, the effectiveness of perception will be determined by
the amount of information per operation. This value will reflect the magnitude of the visual
system and the informational order of the architectural form, that is, its proportionality
(harmony).

The size of the informational module in relation to the informational steps that it
connects, characterizes their informational unity. If we take the maximum unity indicator for
1, then it can be achieved only if the informational steps are the same, i.e., their information

module will be equal to the informational steps, i.e., U; =U; = x. In this case, the indicator

of informational unity (strength of harmony) is determined by the formula:

2u
- _ 7
70U, (7)
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The same formula will determine the indicator of the strength of proportionality
(harmony) of any pairwise adjacent informational steps of the architectural form. The
number of informational modules contained in two adjacent informational steps is their

modular capacity:

Ecap:Ui+Uj ' ®)
Hij
The modular capacity of the composition containing m pairs of informational steps
will be equal to:
U, +U i
Hij .

En =Y ©)

The index of harmony (measure of harmony) of the composition, containing m pairs

of information steps, will be equal to:

m
D Ui +u;
2 .

Ivlhar = E

(10)

com

The indicator of harmony M, characterizes the strength of the informational unity

har
of the relations of the dimensional structure of the architectural composition. The stronger the
information connection of neighboring informational steps, the fewer informational modules
are embedded in their total information. The more information per information module, the
higher is the rate of harmony.

If we accept the position of A. Kolmogorov that information is a manifestation of
complexity, then in formula (10) in the numerator we get the complexity. The informational
unity of the architectural form is a consequence of its proportionality. Therefore, the total

modular capacity E_,, in the denominator will characterize the degree of disorderliness of

the architectural form.

Thus, the indicator of harmony is a function of the complexity and orderliness of the
architectural form and can be considered as an informational interpretation of Eysenkck's
aesthetic measure.

We are sure that any architect would like to check his subjective assessment with a
guantitative one or quantitative (informational) assessment with a sensory one. To carry out

such a check, we give an example of two compositions in the form of two rectangles with the
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same type of divisions, but with different ratios of the elements of the dimensional structure
(Fig. 5).

They correspond to the informational fields below. In the center of each component
and near the arrows are the informational steps of the relations of the elements of the
dimensional structure, which can be checked using the formula (4). It should be mentioned

that the logarithm of Ig is decimal. We are showing the final result of the calculation:

composition A — an indicator of harmony M. = 2; composition B — an indicator of harmony

M2 =3,

har —

A B
18 2 26 1
13
s
N 2
1
11 2 13 13

Fig. 5. Dimensional structure and informational field of planar compositions A and B.

As you can see, composition B has a higher rate of harmony, despite the very small
informational step of 1 eler in the upper right element of the composition. The high rate of
harmony provided a strong informational connection of other parts of the composition based
on the informational module of 13 (thirteen) eler. This figure is confirmed sensually. Most of
the participants of the expert survey, who were asked to answer the question after presenting
these two compositions: "Which composition in terms of comfort of perception do you
prefer?" - responded in favor of the composition B.

Conclusion. In our research the informational method of the analysis of

proportionality of dimensional structure of an architectural form and its demonstration on an
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example of information research of the Parthenon western facade has been offered. The
results of this study are some unexpected discoveries:

— the visually perceived structure does not contain a "golden section™ in relation to
the visually perceived structure;

— the main unifying ratio of the dimensional structure is 1.35, which corresponds to
the informational step of 10 elers; it is the main "scraper” of the relations of
dimensional structure, which provides the facade with the famous harmony;

— an extremely important role in the formation of the harmony of the Parthenon
facade was played by the ratio of the overall dimensions of the facade (the level of
the whole) and the intercolumn (the level of parts of the whole) - informational
module of 25 eler (!);

— the proposed method of informational assessment of the harmony of the
architectural form can be automated and used in computer design of architectural

objects in case of software development.
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Abstract

This article considers the problem of diversity of the urban environment in terms of its visual (aesthetic)
attractiveness. At the same time, the authors deliberately stepped away from the traditional views on diversity as
a complex of a certain set of architectural forms and compositional means, regardless of the peculiarities of visual
perception. The article considers the perception of urban development not as a static picture or frame, but in the
process of movement. Movement, according to the authors of the article, is a source of detection and perception
of spatial visual information, which makes the deep-spatial composition aesthetically attractive, shows its
diversity. The criterion for assessing diversity has been offered - dynamic parallax, the speed of relative visual
angular displacements of individual elements of the spatial structure during motion. Angular displacements are a
source of dynamic perceived information - the basis of the diversity of buildings. It has been suggested that
building on the basis of diversity alone can lead to chaos in development. According to the authors, it is
necessary to combine monotony with diversity. The emotional potential of deep-spatial compositions, which
provide smooth changes of informational flow has been substantiated, which is illustrated by the example of
dynamic perception of the ensemble of the Round Square in Poltava (Ukraine).

Keywords: diversity, visual information, visual perception, motion in space, angle of perception,
angular displacements, parallax, depth-spatial composition, ensemble of the Round Square, eler (elementary
distinction).

Visual appeal of the urban environment of the period XIX - first half of XX century
can be evaluated in different ways. First of all, it is an emotional assessment related to human
scale and relative stylistic integrity. The architectural environment of those times was formed
mainly by order architecture, brick or plastered, with constant cornice wall finishes and
pitched roofs. Image-plastic expressiveness was achieved not only by the use of columned
porticos, but mainly by window frames, window sills, brackets, various belts, niches, pilasters,
rusts, stucco and sculptural elements, architectural details and so on. And, despite the fact that

the buildings were designed by different architects, the urban environment was marked by
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stylistic unity, because it was their language, it was understood by all, it was clear to both
creators and consumers.

All these elements of the architectural form are carriers of visual information of the
architectural environment, which characterizes its complexity and order, which provide it with
the necessary aesthetic appeal. But, these are not all informational characteristics which the
variety of building of the modern city depends on.

We must not forget that architecture is not only the shape and plasticity of buildings, it
is also the space in which the buildings are located; and our impressions of one or another part
of the city are formed in the process of visual perception while moving in this space. Thus,
movement is an important characteristic of the architectural environment. We often do not
realize this, but only due to the natural instinct of knowing the form and space in our
imagination is the image of the street on which we live, the image of the district, or the whole
city. As the American architect Kevin Lynch wrote: “Clarity or readability is by no means the
only important feature of a beautiful city, and when thinking about an environment with an
urban scale of magnitude, time and complexity, it becomes especially important. To
understand this, it is necessary to understand the city not just as a "thing in itself", but as a city
perceived by its inhabitants "[1, p.7] (translated by V. Glazichev). Then K. Lynch adds: "...
sound image of the environment gives an important sense of emotional comfort and helps to
establish a harmonious relationship between the individual and the outside world." [1, p.7].

We cannot disagree with this thesis, because a harmonious environment cannot
negatively affect a person. As a prominent politician of the XX century Winston Churchill
said; "... first we create architecture, and then architecture creates us." The harmonious
environment of a man, first of all - architecture, urban development, is not only a source of
emotional comfort, but also is the basis for the harmonious development of the society. That is
why it is so important to deal with some elements of human interaction with the urban
environment.

First of all, we emphasize that the result of perception is visual information, the
carriers of which are architectural forms and space. Facade architectural forms during the
movement are perceived as a whole, regardless of the angle and speed of movement, due to
the action of the psychophysical law of constancy of perception. But the space that separates

individual buildings can be visually deformed and be a source of visual information that
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diversifies urban development. Let us consider this thesis on a specific, though, abstract
example.

Figure 1 shows the visual perception of a fragment of urban development from a car
moving at a speed of 36 km/h or 10 m/s. The distance (100 m) between points A and B will be
reached in 10 s. The angle between the rays directed at objects O; and O, from the starting
point A is about 15°. As the observer moves from point A to point B, this angle will double
and will be ~300. In addition, there will be relative angular displacements of the upper parts of
the buildings O1 and O, vertically. The picture of perception, as can be seen from Fig. 2 and 3,
has changed significantly. In addition, as a result of the opening of the side fagade of the O2
object, its secrecy disappears, the flow of visual information increases and, thus, the diversity
of buildings is enriched. These changes that occur in the dynamics of visual perception due to
relative angular displacements in the field of view are, in fact, parallax of motion. We called it

dynamic parallax.
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Figure 1. Visual perception of a fragment of urban development in the process of spatial
movement.

Figure 2. View of a fragment of urban Figure 3. View of a fragment of urban
development from point A. development from point B.

Dynamic parallax can be used as a criterion for assessing the diversity of urban
development. Its value depends on the speed of movement and the distance between the points
of the deep-spatial composition, which we perceive in the process of spatial movements, as

well as on the distance of these points to the observer moving in this space. Dynamic parallax
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gives the observer new visual information about the perceived depth-spatial composition. This

f

information can be determined by the formula U =Kk In—-[2], where the numeratorf; is a

J

larger angle in degrees or radians, and the denominator I is a smaller angle to obtain a

positive value of visual information. The coefficient K depends on the sensitivity of the visual
system to the distinction of angular characteristics. The amount of visual information will be
measured in eler - the number of elementary alignments between the angles. The angle of
perception is considered as an element of the dimensional structure of the spatial composition.
The coefficient K can be determined in accordance with Weber-Fechner's law [2]. With the
sensitivity of the visual system when distinguishing angles, as well as when distinguishing
linear dimensions, ¢ = 1/33 the value of the coefficient will be equal to 76.56 at the decimal
logarithm.

To calculate the informational flow in pedestrian traffic, you can set the sensitivity ¢ =
1/25, at which k =50, so it will simplify the calculations.

Since it is possible to assess the diversity of urban development, the question of
rationing this characteristic may be raised. To do this, it is necessary to conduct large-scale
informational studies of the diversity of many cities around the world, in parallel with their
expert assessment, to study the optimal indicators of diversity. But let us dare to suggest that
all-encompassing diversity can turn into chaos. In order for this not to happen, it is advisable
to make periodic changes in monotony and diversity, to achieve an emotional outburst in the
transition from monotonous to diverse buildings. In this case, we will become participants, as
K. Lynch wrote [1], of this unique and unsurpassed "performance”, created according to the
script of the architects.

The change of spatial pictures that occurs during the movement can be illustrated by an
example of the dynamic perception of the construction of the Round Square in Poltava
(Ukraine) (Fig. 4).

This ensemble was created in the early XIX century. The diameter of this urban circle
is 330 m. In a circle there are buildings with a height of mostly 3 floors. However, this height,
as it turned out, was not enough to balance such a huge space, to make buildings large-scale to
it. Therefore, to alleviate this defect, at the end of the XIX century the Round one was planted
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with trees and later turned into a park, the alleys of which were used for military training of
cadets of the Cadet Corps. Due to this, the park was named - Corpus Garden, which has
survived to this day. During the existence of the Corpus Garden, its trees have grown and

become large-scale with the construction of the ensemble.

Figure 4. Round Square in Poltava (Ukraine): 1- Governor-General's House, 2 -
Poltava Provincial Post Office, 3 - Modern Post Office, 4 - Noble Assembly, 5 - Provincial
Presences (government institutions, now Poltava City Council), 6 - Old Governor's House, 7 -
Vice-Governor's House, 8 - Petrovskyi Poltava Cadet Corps.

But at the same time a holistic perception of the ensemble became impossible, the trees
cover the building. It is perceived only in fragments while driving in a counterclockwise
direction, according to the rules of the road in force in Ukraine.

Consider step by step the perception of the ensemble of the Round Square. First, from
position A, we perceive the house of the governor-general (Fig. 5). The next building is the
Poltava Provincial Post Office, hidden behind the trees of the Corps Garden. As we continue
to move along the ring, the side facade of the Provincial Post Office gradually opens up to us
(position B, Fig. 6), and the main fagade of the Governor-General's house gradually emerges
from view. Finally, when we move to position C (Fig. 7), the main facade of the Poltava
Provincial Post Office opens completely and the buildings of the modern Poltava Post Office
and the Noble Assembly are expected to appear from behind the trees of the Corps Garden. As
we move around the Corps Garden, a certain mystery of hidden space behind the trees of the
Garden awaits us. Gradual unfolding of the mysterious space in accordance with the law of the
instinct of expectation and knowledge of the new in the field of view, there is an emotional
outburst from the perception of new information. This phenomenon of constant change of

species frames in the process of movement creates the impression of spatial music, when the
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next element of space, like the next chord or note of a piece of music, is a source of positive
emotion. Dynamic parallax as a consequence of the visual perception of the ensemble of the
Round Square in the process of movement is a vivid example of the emotional and

informational potential of urban development.

Figure 5. Governor-General's ~ Figure 6. View towards the Figure 7. Poltava
house Poltava Provincial Post Office. ~ Provincial Post Office.

Another important component and potential of the diversity of urban development is
the use of curvilinear elements, streets, buildings, facade compositions. This topic requires a

deeper theoretical consideration, which we plan to carry out in the future.

Conclusion. The diversity of both urban and architectural forms, of our entire
environment, has the same significance for the development of society as economy, fine arts,
music, and so on.

Thus, the idea of a normative approach to solving the problem of uniformity of
construction of new urban areas, which will also grow with the population growth, has come
up. And, in our opinion, at the state level it is necessary to pay attention to the problem of
improving the compositional and visual characteristics of urban development, so that it is easy
for a person to navigate, and enjoy moving in an architectural environment, and develop as a
harmonious personality.
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Abstract

An analysis of criminal law practice suggests that when considering criminal proceedings of various
categories (homicide, rape, theft, production, acquisition, storage, transportation and sale of drugs, etc.),
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material evidence is often represented by narcotic drugs of both illicit manufacturing and those produced by the
pharmaceutical industry.

Narcotic drugs are a group of pharmacologically active substances of plant and synthetic origin that
can selectively affect the central nervous system, resulting in the complete loss of consciousness, loss of all
types of sensation and relaxation of skeletal muscles (anaesthesia), or a special psychological and physiological
state of the human organism, at which the absence of the habitual poison (drug) causes a number of
disagreeable sensations requiring periodic drug use [1].

This reaction is explained by the fact that drugs are quickly included in the metabolism and become
indispensable to life. Meanwhile, they are not called poison for anything, since they lead to the physical
weakening of the organism, and then to inevitable death. Drug use causes the development of drug addiction
(from the Greek narke — sleep, humbness and mania — passion, mania) is clearly recognized morbid impulse
and addiction to drugs that produce pleasant sedation or agitation (and some drugs — also illusions and
hallucinations) followed by the central nervous system depression.

Keywords: narcotic drugs, cannabinoids, quinine, atropine, cocaine, opium alkaloids, strychnine,
caffeine, theobromine, platyphyllin, scopolamine, ephedrin, homicide, rape, theft, production, acquisition,
storage, transportation and sale of drugs.

Introduction

So, drugs provoke drug abuse both of a psychological nature (in their absence, the
drug addict feels emotional discomfort) and of a physical one (in the absence of drugs, pain
occurs due to dysfunctions of some systems till death). The activities of the human being
with drug abuse are maintained at a certain level only on condition of the constant narcotic
drug usage; therefore, the drug “seeking” gradually turns into the major goal of the drug
addict. Inevitably faced with financial problems, drug addicts commit serious crimes in order
to defraud funds for the purchase of drugs [2].

Narcotic effect commonly found in many substances, including such widespread ones
as nicotine and alcohols (ethyl alcohol). The most pharmacologically active of these
substances are classified by the Single Convention on Narcotic Drugs (UN, 1961) as narcotic
substances. Amendments to the Single Convention, introduced in accordance with the 1972
Protocol, the 1971 Convention on Psychotropic Substances, the UN Convention against
Illicit Traffic in Narcotic Drugs and Psychotropic Substances (1988) were ratified by
Ukraine. The list of narcotic drugs, psychotropic substances and precursors subject to special
control in accordance with the legislation of Ukraine is approved by the Cabinet of Ministers
initiated by the Narcotics Control Committee. There are certain differences in similar lists of
different countries pertaining to the certain national peculiarities.

In 1995, the Verkhovna Rada of Ukraine adopted the Law “On the Circulation of
Narcotic Drugs, Psychotropic Substances, Their Analogues and Precursors”. In 1997, the

Department on Combating Illicit Drug Trafficking (UBNON) was established in Ukraine.

IntellectualArchive Vol. 9, No. 3, July - September 2020

49



The National Coordination Council for Combating Drug Addiction under the Cabinet of
Ministries of Ukraine was in operation [3].

Drug abuse, despite the active development of international cooperation in the
combating against drug addiction, assumes literally catastrophic dimensions almost across
the globe [4].

Subject and tasks of the forensic examination of narcotic drugs

The subject of the forensic examination of narcotic drugs is the determination using
special knowledge of the facts and circumstances of the criminal event, for which the
following tasks are solved: identification of narcotic drug traces on various objects-carriers,
except for the human and animal body tissues and organs, as well as waste products of the
living organisms, which are the objects of forensic (toxicological) examination; classification
of substances as narcotic, indicating their name; establishing the common group belonging of
the homogeneous narcotic drugs according to the raw material characteristics, the technology
of their processing, storage conditions, etc.; establishing the common source of narcotic drug
origin according to their manufacturing place and method; identification of specific masses
of narcotic drugs in their individual parts; determination of the method, technology and
characteristics of the narcotic drug manufacturing. To classify narcotic plants as a certain
class or species, a forensic biological examination is provided. The compliance of the
composition, quality of a pharmaceutical product having narcotic or psychotropic action with
the requirements of the standards should be established by qualified pharmacists within the
framework of a forensic medical examination [5].

The solution of such questions may be put before the forensic expertise of narcotic
drugs: 1. Is the substance submitted for examination narcotic? 2. What type of narcotic drugs
does the object of examination belong to? 3. Are there any adherings (traces) of narcotic
drugs to the objects, the suspect’s clothes provided for examination? 4. Are there traces of
narcotic substances in the saliva, adherings to the suspect’s hands and face? 5. Do the objects
under examination have a common source of origin? 6. Did the narcotic drug provided for
examination previously belong to this (specific) mass? 7. How is this narcotic drug
manufactured?

Objects of forensic examination
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It is advisable to group the objects of forensic examination of narcotic drugs in the
following manner: clandestine produced narcotic drugs, extracted from the opium poppy,
hemp, as well as from other narcotic plants; illicit synthetic and semisynthetic substances that
do not belong to pharmaceutical products, and therefore, their use is prohibited,;
pharmaceutical products classified as narcotic, including hypnotics and psychotropic
substances; whole narcotic plants and their parts; substances camouflaged as narcotic drugs;
object-carriers with traces of narcotic drugs, including tools for their clandestine production;
precursors.

It should be remembered that mixtures of various narcotic drugs or narcotic drugs
with non-narcotic substances may also be provided for examination.

It is advisable to characterize the objects of forensic examination of narcotic drugs
that are most widespread in Ukraine [6].

These are, first of all, clandestine produced narcotic drugs obtained from the hemp
and opium poppy.

Hemp (cannabis) is a herbaceous, annual, wind-pollinated plant of the mulberry
family. Male plants (fimble) have a thin stem compared to more branched female plants
(pistillate hemps). In the narcotic drug manufacturing, the upper (apical) leaves and
inflorescences (the apical inflorescences) are typically used, which have the greatest amount
of active narcotic substances; however, narcotic drugs can also be obtained from leaves,
chaff and other wastes from threshing or mechanical harvesting of hemp. Cannabis narcotic
drugs are the most widely used drugs in the world.

Cannabinoids are biologically active components of hemp, as well as of narcotic
drugs made from them, and are organic matters, a group of terpenic compounds (with their
content up to 10% or more, depending on the type of narcotic drug): Cannabinol (CBN);
Cannabidiol (CBD); Tetrahydrocannabinol (THC) and some of their acid derivatives.

The main component responsible for the psychoactive properties of the cannabis plant
is THC, a psychotropic substance and a powerful hallucinogen. The content of cannabinoids
in hemp depends on their variety, growing region, harvesting terms and methods, and storage

conditions.

Clandestine produced cannabis narcotic drugs: Cannabis (marijuana) is any part of the

plant with various degree of particle fineness: tops, inflorescences, leaves or their mixture
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with stems (excluding dead-ripe seeds). It has a spicy odour. It can also be used as a raw
material for the production of other drugs from hemp. The colour is from light green/green to
brown/deep brown; Cannabis resin (slang — hashish) is obtained, as a rule, from the cannabis
plant tops by special grinding, sieving and pressing. Hashish can be found both in resinous
and in the powdered or compressed state — in the form of lumps, balls, briquettes, slabs of
bright green to deep brown colour with a characteristic spicy odour. The microscopic features
of the plant are preserved. On the surface of compressed objects, there are imprints of fabric,
traces of moulds; Extracts (tinctures) of cannabis or hashish oil, liquid cannabis, liquid
hashish is obtained by extraction of cannabinoids using various solvents (gasoline, hexane,
alcohol, etc.) or fats (milk), followed by the solvent removal (evaporation). It is oily from
brown to almost black liquid of various consistencies with the characteristic odour of solvent.
Sometimes tobacco products are impregnated with it, and then the tobacco particles stick
together, and their colour becomes dark brown, and coloured spots appear on the paper
wrapper.

The same group of clandestine produced narcotic drugs of plant origin include drugs
produced from the opium poppy.

The opium poppy is a type of poppy, among which oily and opium forms are
distinguished. Despite certain differences, both forms, more or less, contain narcotic
substances. The alkaloids of the opium poppy — opium alkaloids — have narcotic properties. It
should be noted that alkaloids are nitrogenous physiologically active organic compounds of
predominantly plant origin: quinine, atropine, cocaine, opium alkaloids, strychnine, caffeine,
theobromine, platyphyllin, scopolamine, ephedrin, etc.

The following drugs are made from the opium poppy using the clandestine
production: Opium (slang — ope) is latex, which leaks out from the incisions of the immature
poppy seedpods, and then dries out (in the air, the sun, etc.). It occurs as a dark resinous
mass, powder, lumps, balls, tiles, cakes or tinctures that bitter to the taste. About 25% of
opium is made up of so-called opium alkaloids (they have more than 25 names). The main
ones are morphine (about 10% of opium), codeine, thebaine, as well as narcotine,
papaverine, narceine, which exist as salts of meconic, sulfuric, and lactic acids. In addition to
alkaloids, opium also contains proteins, resins, rubber, carbohydrates, fatty acids, mineral

salts, and other substances; Raw opium (slang — beast heroin) is latex, which leaks out from
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the incisions of the immature poppy seedpods, and then clots, without additional drying or
processing. It has grey-brown colour and peculiar unpleasant odour; Poppy straw, which
includes all parts of the mowed opium poppy (dried or not dried), except for seeds. It comes
for examination as components of the opium poppy plant, including whole or ground pods,
sometimes in a compressed form. Their grinding degree is different; Concentrate of poppy
straw (extraction opium, poppy straw extract) is obtained by extracting opium alkaloids
using boiling water or organic solvents (alcohol, acetone, and toluene) and evaporating the
extracts to resinous condition. It has deep brown colour and dried fruit odour; Acetylated
opium is obtained by acetylation of the opium or poppy straw concentrate. It contains
acetylated derivatives of morphine, codeine or their mixture.

In Ukraine, a peculiarity of the acetylated opium clandestine production technology is
the use of small amounts of acetic anhydride, as a result of which the acetylation reaction
sometimes does not reach the end; therefore, in addition to diacetylmorphine (heroin itself),
the drug contains morphine, monoacetylmorphine, and acetylcodeine. In recent years,
acetylated opium is called heroin in Ukraine. The most common illicit synthetic and
semisynthetic narcotic drugs that do not belong to pharmaceuticals, and, therefore,
prohibited to use, are as follows: Heroin (diacetylmorphine) is a synthetic derivative of
morphine, of white colour, in the form of amorphous or crystalline powders or granules. In
most cases, it is not a chemically pure substance, but a multicomponent mixture with
monoacetylmorphine, acetylcodeine, morphine, of beige, brown or black colour. Lactose,
glucose, quinine, corn starch, barbiturates, novocaine, and caffeine are often added to heroin.
It 1s packed in the cellophane film (“balls”) or aluminium foil to protect against moisture;
LSD (lysergic acid diethylamide) is made from lysergic acid, a substance isolated from ergot
(a fungus that infects cereals and most often parasitizes on the rye spikes). LSD is a
psychotropic substance, a hallucinogen. It occurs as a colourless and tasteless liquid or off-
white powder, tablets, or capsules. The liquid is applied to prepunched paper(“stamps”),
dripped onto sugar; Cocaine (slang — snow) is a white light crystalline powder, odourless,
like snow. The poorly purified (grey), the compressed form also occurs; “Crack” (cocaine
base) is a super drug derived from cocaine. The “crack” sound is produced when crystals are
heated. Pieces of brown, yellow, pink or white colour, small, hard, semi-translucent, similar

to laundry soap, grind and smoke with glass pipes, mix with marijuana or tobacco;
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“Speedball” is a mixture of “crack” and heroin; Ephedrone (slang — tweeker) is colourless,
light-yellow, yellow, brown, sometimes red liquid, which is obtained from ephedrine or
pseudoephedrine — an alkaloid of the Mongolian ephedra shrub or a synthetic analogue. It has
a bitter almond odour; MDMA (3,4-methylenedioxymethamphetamine, slang — ecstasy,
wheels) from white to light brown powder, tablets or capsules of different colours. The
tablets contain an embossed pattern (bunnies, elephants, camels, etc.). Sometimes drinks are
made from it.

The third group consists of pharmaceutical products classified as narcotic.

These are, first of all, opiates — pharmaceuticals obtained from opium, containing
the main opium alkaloids and their synthetic substitutes: Omnopon is opium, partially
purified from ballast substances. It contains 50% of morphine and up to 35% of other
alkaloids. It is used as a cream to brown-yellow powders or colourless or brown-yellow
solutions; Morphinum (slang — morph). Such pharmaceutical products as morphine
hydrochloride, ethylmorphine hydrochloride and others are manufactured in the form of
capsules, tablets, white powders, and solutions — in ampoules or syringe-tubes. The technical
morphine is not a dosage form. It is made by clandestine production; Codeine is a
pharmaceutical represented by a white powder “codeine phosphate”; Promedol is a synthetic
medicine of morphine-like action in the form of white tablets (powder), colourless solutions
in ampoules or syringe-tubes (1 ml each); Methadone is chemically different from morphine
but similar in action. For several decades, it has been widely used in the foreign treatment
programmes for detoxification of the patients with heroinomania. It is an oral drug substitute.
The analogues of the aforementioned and other opiates are sometimes illicitly manufactured
in the clandestine laboratories [7].

In recent years, psychotropic and hypnotic drugs of narcotic action from the List B
of superpotent substances have been illegally used, which are as follows: Hypnotics of
narcotic action are primarily barbituric acid derivatives — barbiturates; although there are
more than 2500 barbiturates (in the form of tablets, powders, and solutions), in Ukraine,
barbital, sodium pentobarbital (nembutal), cyclobarbital, phenobarbital, benzonal, and
hexamylene are most often found in illicit trafficking. Drug addicts also use hexenal,
noxyron, sombrevin, which are used in medical practice for the non-inhalation anaesthesia;

Psychotropic agents, which make up a group of medications with a specific action on the

IntellectualArchive Vol. 9, No. 3, July - September 2020

54



psychic state. Unlike narcotic drugs, they are able to regulate the altered psychic state, and
not just influence on it; therefore, they are used to treat psychiatric illnesses. Sedative
(psycholeptic) drugs include aminazin, and stimulating agents (psychoactivators) — so-called
amphetamines: phenamine, pervitin, phenatin, etc., as well as clophelin. The pharmaceutical
product “amphetamine sulfate” is represented as white powders or tablets. The clandestine
produced amphetamines are white, pink, yellow, brown, often wet powders or tablets, which
have an unpleasant (characteristic) odour due to the residues of organic impurities.

The narcotic plants, which make up the next classification category, include, first of
all, various species of hemp and opium poppy [8]. Interestingly, the cultivation of opium
poppy plants for seed production is allowed only if the morphine content in the dried straw
is not more than 0.15%, and hemp plants — provided that the THC content in the dried straw
IS not more than 0.15%.

In the countries of Central Asia and in the Crimea, Mongolian ephedra containing
the precursor ephedrine grows. Among the exotic plants, it should be noted the coca bushes
(coca), cola trees, as well as betel shrubs, mate trees, some types of cacti, mushrooms, etc.
It should also not be overlooked that alkaloids are found in tea leaves (caffeine,
theobromine, etc.), tobacco (nicotine), and coffee beans (caffeine). Although alkaloids are
found mainly in leaves, sometimes in seeds, fruits, roots; therefore, various parts of the
plant are used for the clandestine production of drugs.

Substances camouflaged as narcotic include those used to “dilute” drugs or to
falsify them. These are, first of all, tobacco, dry nettle, dry fishfood, spongilla, basma,
henna, balsam, mummijo, “naswar”, and others.

Precursors are substances and their salts classified in international conventions as
chemicals used for the manufacture of narcotic drugs and psychotropic substances, as well as
chemicals and their salts used for the same purpose and classified in this category by the
Drugs Control Committee [9].

The most common precursors should be considered potassium permanganate,
crystalline iodine, “red phosphorus”, acetic anhydride (pH=7), inorganic acids (sulfuric,
hydrochloric) and organic solvents (acetone, toluene, diethyl ether), various medications

(sunoreph, broncholytin, theophedrin, solutan containing ephedrin), and others [10].
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Conclusions So, the most common object-carriers with traces of drugs are as follows:
clothing and human body (especially hands and face); drug taking instruments: syringe,
needle, tourniquet, paper tubes for inhaling cocaine, spoons, and empty packages of drugs;
tools for clandestine production designed for processing plants and making extracts (coffee
grinders, grinding machines, mortars, sieves, moulds, pots, knives, scrapers, fabrics,
bandages, cotton pads, especially if they have a characteristic green or brown “grassy”
powdery coating), as well as laboratory ware for the distillation, purification and synthesis of
drugs.
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Abstract

Forensic soil expertise is most commonly carried out in civil and criminal proceedings of the relevant
issues. For this purpose, all types of soil formations, both naturally occurring and artificial, are used, wherein
sometimes biological objects and human activity products (anthropogenic factor) constitute a major part. The
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multicomponentness and dynamism of soil-origin objects significantly complicate fulfilling the tasks set before
expertise, including the fixation of its value. The problem of determining the classification category of forensic
soil expertise remains controversial [1].

The subject of forensic soil expertise is factual evidences, circumstances of the case, established on the
basis of special branches of knowledge: forensic science, forensic soil science and allied natural and
engineering sciences: general soil science, geology, agrochemistry, and biology. Using the forensic soil
expertise, a number of tasks may be solved by identifying: the fact that an object (subject) was in a specific
location; the fact of contact interaction between any objects; the mechanism of soil adhering transference on
various objects (clothes, shoes, household equipment, murder weapon or burglary tool, vehicle, etc.);
spatiotemporal characteristics (time of individual soil layer transference, prescription of burial, etc.); certain
negative circumstances, e.g., the noncorrespondence of the place of corpse discovery to the crime scene; the fact
of environmental pollution.

Keywords: a general studies, i.e. a microscopic examination to identify various inclusions;
determination of morphological characteristics; mineralogical study; study of the organic component; study
of the biological component; analysis of the biochemical component of soils.

Introduction When commissioning forensic soil expertise, the solution of the
following questions may be posed before it: 1. What is the estimated cost of soils? 2. What is
their recreational value? 3. What is the organic matter content? 4. What is the mineral
content? 5. Are the soils contaminated with foreign substances? 6. Are there any soil
adhering to the provided object-carriers, and what is their localisation? 7. Whether the
adhering found on the object-carrier are of soil-origin? 8. Are the provided soil samples
suitable for identifying a specific location? 9. Did the soil adhering to the object-carriers
previously belong to a particular location (place of murder, the discovery of a corpse, a
vehicle)? Moreover, the location of a site, indicating its size and boundaries, is given; 10.
Does the soil have a characteristic composition indicating the source of its origin? 11. Were
the objects provided for expertise in contact interaction, taking into consideration the
adhering of soil microparticles to them? 12. What is the mechanism for the adhering
formation? 13. What is the prescription of burial (contamination)? 14. Are the provided soil
samples suitable for identifying a specific location?

The wording on the question concerning the homogeneity or similarity of a number of
soil samples is too equivocal: if the questioned samples are of soil-origin, then they are
always somewhat similar, and some part of them may be homogeneous [2]. To identify the
presence of soil adhering to the object-carriers, the expert needs at least 0.1 g (100 mg) of the
investigated material, to determine the generic (species) belonging of soils — at least 0.2-1 g.
The signs indicating the common origin of soils compared are both their generic (species)

belonging and group one.
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Generic (species) belonging is determined in accordance with the classification
accepted in the soil science. The group belonging of soils is understood as the nature of their
use: the state of cultivation, anthropogenic factors (technogenesis — amelioration, the
application of chemicals, fertilisers), the nature of the land, etc. It is not always possible to
determine the temporal characteristics. This is impeded not only by the variability of the
investigated object properties, but also by the violation of the soil packing rules, poor storage
conditions, and delay in delivery for investigation. There are absolute (based on the plant
development stages and season-dependent zoophases) and relative (according to the degree
of putrefactive process development, moisture) temporal characteristics. In order to
determine the place of origin of the soil adhering, palynological and diatom analyses should
be used. The specifics of identification task solving during forensic soil examination deserves
special attention [3].

The objects of the forensic soil examination are as follows: the topsoil of various
locations, including the covering of basements, barns, garages, boiler houses, warehouse
premises, partially constructed houses, backfilling of attics, walls; soil adhering to various
object-carriers (items of clothing, footwear of a person, burglary tools, vehicles, etc.). The
notion of an object of identification is highly specific for soils. It has been proved that soil
adhering to the object-carriers sufficiently reflect the set of soil properties of the location
from which they were transferred as a result of contact interaction. However, the question of
“identity” or “equality” of different soils is incorrect methodically, since only a specific
object can be equated. The fact of an object (suspect, vehicle) presence in a specific location
from the point of view of the theory of forensic identification is considered as the
identification of a specific location, which is carried out indirectly, i.e. through a comparative
study of soil samples taken from this location and soil adhering from the object-carrier (the
suspect’s shoes, vehicle tire treads).

To identify a specific location, it is necessary to determine the degree of its
individuality in relation to the neighbouring sites adjacent to it preliminarily, and to define its
boundaries, i.e. to localise (concretising schematically and in the report) [4]. Localisation
involves the demarcation of natural and/or artificial boundaries. The first is caused by
naturally occurring factors and are linked to specific fixed relief features and vegetation

(forest, meadow, river, gully, clove, etc.). The second is associated with human activities
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(embankment, vegetable garden, field, pit, etc.). If the site is localised, the belonging of the
soil adhering to the object-carrier of this location is identified. If the crime scene is part of a
territory that is relatively homogeneous in terms of soil and it cannot be localised, the task set
before the expertise is to determine the general generic or group belonging of the soil
adhering to the object-carrier (e.g., on the accused’s clothes) and the soil from the crime
scene. During the investigation of a road traffic accident (hereinafter referred to as RTA), soil
particles left by the vehicle are found at the crime scene. In this case, the task of the expertise
is the identification of a specific vehicle, which is carried out in a comparative examination of
soil formations found on the road (or on the clothes of a hit pedestrian) and adhering that
remained on the vehicle. In these cases, consideration must be given to the fact that soil
adhering accumulate on the vehicle gradually, sometimes for a long time, when driving
through locations with different topsoil. The set of features of the multi-layered formations in
the presence of their unique complex allows identifying a specific vehicle [5]. Similarly, a
comparative examination of soil particles, formations left by the subject’s shoes on the
object-carrier (in the footwear impression on the road, floor, windowsill, etc.), and soil
adhering that remained on the subject’s shoes is carried out. In this case, the object of
identification is the subject’s shoes. We shall consider the notion of reference and control soil
samples. To conduct a comparative examination of the soil-origin substances, it is necessary
to collect material evidence and soil samples.

Soil samples are divided into two types: reference samples (individual test
portions), which are collected from the identification object (from a localised site, vehicle) or
several suspected objects; control samples, taken to distinguish the object of identification
from similar ones.

To demarcate the site that is identified, the control samples are taken from four sides
outside it in the vicinity. Each control (mixed) soil sample consists of four to five samples
taken within a radius of 5-10 m and packaged in one bag. If there are no natural or artificial
boundaries of the site, i.e. there are difficulties in the visual localisation of the crime scene,
samples should be taken at compass points and at a distance ranging from 25 to 200 metres
(25-50-100-150 m) from the scene, without dividing them into reference and control. It is
only possible to establish the degree of individuality and localise the crime scene with the

help of control samples [6].
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Thus, control samples allow establishing the degree of individuality of the identified
object. If soil lumps were found on the roadbed, which probably separated from the vehicle
at the moment of the accident, then reference samples are taken from different places of the
suspected vehicle (from tires, bumpers, mud flaps, bridges). Control samples are collected
from the road shoulder and from vehicles that have travelled the same route. If the subject’s
shoes are material evidence, the control samples will be taken from the place of residence, as
well as the workplace of the owner of the shoes, to isolate from the entire mass of soil
adhering that part, which does not concern the event [7].

There is a good reason to consider some options for a soil sample collection from a
localised site. For example, the crime scene is a forest. The site localisation is carried out,
taking into account the relief (slope, hill, gully, plain) and vegetation (its type or absence).
These factors are clearly visible and in most cases, reflect the topsoil characteristics. The
reference sample collection is carried out in a circle from the centre of the scene (4-5 samples
from each). The number of circles is 2-3, the distance between them ranges from 10 to 50
metres. The larger the site, the greater the distance should be between the circles. If the site is
localised, control samples (4-5 pieces) are taken immediately outside of it, if not localised —
they are collected at 25-50-100-200 metres (in different directions).

If the crime scene is a meadow, localisation is easier because the vegetation
characteristics can determine the degree of soil homogeneity. In this particular case, the
vegetation characteristics depend only on the soil features, and in the forest, it is influenced
by both illumination (the presence of trees, shrubs) and the relief pattern. Samples are
collected in the same way as in the previous example. In both cases, plant samples should be
taken from the crime scene. If this is a homestead plot or a vegetable garden, it is already
localised by its own limits. Control samples are taken from an adjoining plot, a garden bed
[8].

Such a crime scene as a basement of a house, an attic, a barn, a boiler house, or a
partially constructed house is a clearly localised site, limited area within the frame of a
building. Therefore, the localisation process involves dimensioning of the premises and
describing its features: the presence of chambers and their number, dimensions; the cover
surface colouring; the main components of the covering (sand, clay, brick, slag, other

constructional materials); the covering condition (dry, damp, wet). The reference sample
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collection is carried out from different parts of the premises: directly from the crime scene, at
the entrance to the premises, in each chamber, under the windows (one sample each). Control
samples are taken immediately in front of the entrance to the basement, at some distance
from the entrance (5-10 m) and similarly located ones near the premises.

If the crime scene is a flat, soil-contaminated household items (bedspreads,
tablecloths, rugs), soil overlaying from the windowsill, from the floor (especially at the
entrance to the premises, under the windows) are collected. As controls, samples are taken
near the porch (communal entrance hallway), from the homeward path, or from the places
where footwear impressions are detected in the sites located near the house. If the crime
scene is the water bottom (lake, river), reference soil samples are taken from the bottom, the
shore, near the drag marks, and control samples — from the opposite side of the reservoir, and
if there is another reservoir nearby, then from it. Water samples are taken from the depth of
the water reservoir. A road accident site is an object elongated longitudinally [9]. The road
boundaries (moto roads, railways) are clearly defined transversely, but not longitudinally,
therefore 4-5 reference samples are taken from the accident scene, and control samples are
collected from the road shoulder, the right-of-way, the road itself at a distance of up to 200-
500 metres to one side and to the other from the centre of the accident scene.

If the crime scene is a pit, reference samples are taken from the surface at the edge of
the pit, its bottom, walls, and control samples — outside the pit from sites with intact surface
cover (from the surface and from a depth equal to the depth of the pit). Before collecting
samples from the walls of the pit, one of them must be thoroughly cleaned of mixed soil.
Then, samples are taken from the cleaned wall along the horizons, which are distinguished by
colour, texture profile, assembly, and structure. If the soil is homogeneous throughout the
profile and it is impossible to visually divide it into horizons, samples should be taken from a
depth of 0-5, 10-15, 20-25 cm and so on down.

When digging a pit, the soil should be removed layer by layer, sifting it through a
sieve with the holes ranging from 10 mm to 2 mm and noting what and in which layer was
found (insects, plant remains, and other inclusions).

It is not allowed to mix reference samples from different horizons. On the packaging
labels, it is necessary to indicate the sampling depth and horizon characteristics. Similarly,

samples from the ravine are collected.
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The process of soil-origin object investigation may be divided into six stages: 1) a
general studies, i.e. a microscopic examination to identify various inclusions (magnification
28x); 2) determination of morphological characteristics; 3) mineralogical study (analysis of
mineralogical components); 4) study of the organic component; 5)study of the biological
component; 6) analysis of the biochemical component of soils.

The results of all investigation stages are summarised, defining the object’s feature
complex, which makes it possible, in particular, to localise the sites located at a distance of
50-100 m [10].

When describing plant particles, it is advisable to denote the plant type (herbaceous,
arboreous), its part (lamina, stem, seeds, flower, bark, etc.), condition (fresh, faded, dry, at
the stage of decomposition), and colour (green, brown).

Example: In soil samples from the crime scene and in the soil layer on the victim’s
clothes, experts found foreign inclusions — red, green and blue fibres. These fibres were the
same as the fibres of the suspect’s clothing and differed from the fibres of the victim’s
clothing. In addition, wood particles of coniferous species, characteristic of the crime scene,
were found on the suspect’s jacket. The set of established signs is individual. Not only the
qualitative but also the quantitative composition of the inclusions can be specific. Example:
The female corpse showing signs of violent death was discovered in a river on a littoral shelf.
The suspect claimed that he parted from the victim at the bus stop and did not go beyond the
highway. The determination of the soil morphological characteristics can be supplemented
with the specification of: calcareousness; hygroscopic moisture content; pH value of the
media. The hygroscopic moisture content is determined by drying the object (sample) to
constant weight. The specified indicator depends on the texture profile and humus content.
The method for determining soil calcareousness is not complex. A drop of HCI is applied to a
glass slide, and portions of the soil substance are added to it. The reaction is observed in a
magnifying glass (magnification 3.5x) and under a microscope. Depending on the
calcareousness, boiling may be vigorous, weak, or absent altogether. It should be noted that
the natural calcareousness is associated with the presence of limestones, mollusc shells, etc.,
the artificial one — carbonates Ca, Mg, Mn, Fe, etc., introduced into the soil to improve

fertility.
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The mineralogical study is carried out after separating each sample into clay and
sandy fractions. The essence of the method of soil texture determining lies in the fact that
both fractions are present in various proportions in almost all soils and their ratio is taken into
consideration when the texture of the investigated samples is assessed. The geological-
mineralogical analysis is based on the soil sandy fraction stud, i.e. the physical, chemical and
optical properties of minerals. The petrographic analysis is intended for the study of soil in
thin sections, where the content and relative position of various components is determined.
The identification and differentiation of soil samples by trace elements, which are rare in
minerals, is performed by means of the emission spectral analysis. Luminescence analysis is
sometimes used to diagnose minerals.

Then the organic component of the soil is investigated. The majority are humic
substances, formed in the process of complex transformations of plant and animal residues.
The elemental composition of organic substances, which is represented by C (50-60%), H (3-
6%), B (30-40%), N (2-6%), as well as P, S, Se, Fe, Al in certain proportions, is determined
by the method of organo-elemental analysis. Electrophoresis and paper chromatography is
used for the comparative study of the so-called humic acids — a complex mixture of organic
substances of various compositions. Fractionation of humic acids is carried out by these
methods. This permits to distinguish soil types using electrophoregrams and chromatograms
by the number of zones, their location, colour intensity and the nature of the luminescence in
UVS and visible light. The method for the ignition loss determining is indicative of the
humus content in the soil. It is simple and express: ignition is carried out to constant weight.
The IR spectroscopy method gives information about the atomic groupings that characterise
the carbon skeleton of organic molecules, as well as about the functional groups in the
molecules of humic substances. Spectral luminescence analysis according to the Shpolsky
method makes it possible to identify polycyclic aromatic hydrocarbons (PAHS) in soils,
which enter the soil with waste from industrial enterprises and transport. Qualitative and
quantitative PAH spectra are used to differentiate soils.

The next step is to study the biological component of the soil: zoological, botanical,
microbiological, palynological and diatom analyses, and the analysis of other single-celled
algae. The palynological analysis involves determining the ratio of various pollen and spore

types in the soil. Diatom analysis is effective in identifying reservoirs or wetted areas of soil
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since diatom algae — lower algae — exist in conditions of high moisture content. For these
tests, 1-5 g of soil is enough.
Biochemical studies are presented by determining soil enzymatic activity.

Conclusions Thus, the local site must be considered as an element of the material
situation of the accident, which was formed and exists under the influence of a large number
of natural and random factors and is, therefore, characterised by a unique set of features,
which creates significant opportunities for its identification [11]. It should be considered that
the soil composition of the adhering may not be fully represented, since heavy coarse grains
drop off, and small ones remain. The properly performed sample collection and the correct
determination of the object of identification contribute to the efficiency improvement of soil

examination to obtain both evidence and criminal intelligence information.
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Abstract

The outbreak of influenza epidemic in Nigeria as from the second decade of the 20th century coupled
with the worldwide economic recession within the same period forced the missionary agents of the mainline
churches to abandon their mission stations. With their departure to their native countries, Christians in Southern-
Western Nigeria became stranded due to lack of spiritual leadership. This scenario forced them to form prayer
groups that could assist in their spiritual needs at that critical period in their historical experience. Prominent among
the prayer groups was Egbe Okuta Olowo lyebiye (The Precious Stone Society). The group led by J.S. Sadare of
Our Saviour’s Anglican Church, Ijebu-Ode became the catalyst for the emergence of Pentecostalism in Nigeria,
from 1917-1943. This paper traces the series of stages and events that led to the formation of the Christ Apostolic
Church (C.A.C). it expounds the impact of the Faith Tabernacle Movement (Philadelphia, USA), the magazines
called: Sword of The Spirit and Riches of Grace. It notes the roles of the Apostolic Church (Britain) in shaping the
spiritual directions of the progenitors of the C.A.C. The paper which makes use of the descriptive historical method
acknowledges the contributions of Apostle Ayo Babalola vis-a-vis the Oke-Oye revival in the events that
culminated in the formation of the C.A.C. The paper concludes that the C.A.C. could be regarded as the leading-
light of Pentecostalism in Nigeria.

Key Words: Christ Apostolic Church, Nigeria, history, formative, stage.

Introduction
The Beginning of The Church

The emergence of the Christ Apostolic Church (C.A.C) on the religious landscape of
Nigeria could be traced to the consequences of the nation-wide outbreak of epidemic in the
second decade of the 20th century. Consequent upon the outbreak of the influenza pandemic
in about 1918, many of the churches, schools and several public institutions were closed. The
missionary agents decided to leave Nigeria in large numbers. The Christians in Nigeria were
therefore abandoned without the needed spiritual attention. Given the scenario, the work of
evangelism was left in the hands of few African Church leaders who were compelled by the
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unforeseen situation to empathize with their brethren. Isichei sheds more light on the prevailing
situation at that time:

...afflicted by epidemic (influenza, small pox and plague),
famine and world economic depression; scores of people
collapse on the roads, many chose shady trees under which
to lie down and die. | visited some houses where every
member was lying dead?.

Besides, Peel a Sociologist of Religion who carried out extensive research in South Western
Nigeria, explains the prevailing mood at that time in the following words:

The Yoruba were afflicted with series of natural disasters
influenza, plagues, famines and depression following the
rapid growth of a monetary economy- these demanded
religious interpretations. Theirs usually severe nature
meant that the traditional religion, already fast declining,
was inadequate to explain or relieve them, and Christianity
(which has every sign of the permanence and was generally
associated with what the young and ambitious felt
desirable) was so used. The God whom the Christians
preached had sent the disasters as a punishment but the
Christian religion provided a way out®.

The epidemic which was called lakulukii* in Ekitiland killed thousands of people and rendered
many people physically incapacitated. A foremost Catholic Priest and Chronicler of Ekiti

history, Oguntuyi, paints a horrible picture of the epidemic thus:

...in October, 1918, an epidemic influenza broke out in
Ekiti. Unfortunately, the cause was attributed to witchcraft
and the anger of the gods. Many domestic animals were
slaughtered to satisfy the blood-thirsty witches and
wizards. All over EKiti, the remedies believed by the people
to be always efficacious were applied..., but the situation
grew worse... The epidemic raged fiercely for about six
months and thinner down the population. The dead were
not mourned. Many were not even buried®.

A notable Nigerian church leader who rose to the challenge of the devastating crisis was Mr.
J.S. Sadare of Our Saviour’s Anglican Church, Ijebu-Ode. In fact, in c. 1918, during his sojourn
in Ibadan as a staff of the Railway Corporation, he came in contact with a praying group which

was called “Egbe Okuta Olowo Iyebiye” (i.e. The Precious Stone or Diamond Society)®. He
was very close to the prayer group during the period of the epidemic.
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The Spiritual Revival at 1jebu-Ode

On his return to ljebu-Ode, he went into fellowship with another group of adherents of
the Anglican Church in the town who had organized a revival service that was meant to enhance
their spiritual fortification against the influenza epidemic. Initially, the group enjoyed the
support of the top echelons of the Ijebu-Ode Anglican Church who were elated and impressed
by the high level of spirituality among its members at that critical and trying period. It is worthy
of note that in the prayer group at Our Saviour’s Anglican Church, Ijebu-Ode, there was a
school teacher, Miss Sophia Odunlami, who later got married to Mr. J.L. Ajayi. She was said
to be spiritually potent and thus became a wonderful instrument for spiritual healings and
deliverance. In her highly fruitful and rewarding prophecy, she revealed that “only rain-water
mixed with lime could effectively cure the epidemic”’.

There was an upsurge in the membership of the prayer group as Odunlami’s prescription
became very potent and effective in combating the epidemic scourge. Given this realization,
Our Saviour’s Anglican Church, ljebu-Ode was practically turned to a healing centre for those
afflicted with the influenza scurge from the entire Yorubaland and its neighbours®. This
development led to a phenomenal growth and development of Christianity in South-Western
Nigeria as Oshun reveals:

This was an opportunity to give vent to the group’s faith in
healing and in prevailing prayer. This was a new dimension
to Christianity. The outcome for the group was a sharp
increase in its membership as well as its growing
popularity. ---The membership was seemingly drawn from
among the down-trodden or the outcasts. The type of faith-
reaction registered at ljebu-Ode, in confronting the menace
of the pandemic was similar to the faith-reaction of the
Faith Tabernacle groups in Philadelphia (US) and Accra
(Ghana)®.

The first reaction of the Anglican Church to the spiritual proclivities of the Diamond Society
was favourable and encouraging. It (the Anglican Church) supported the timely spiritual revival
because it encouraged many people to become Christians. It also resulted in meaningful
membership boost for the Anglican Church at Ijebu-Ode.

However, the initial romance and honeymoon soon turned sour. The spiritual revival

championed by Sophia Odunlami was soon viewed as being diametrically opposed to the
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orthodox doctrinal practices of the church®®. Even Sophia herself was considered to be probably
acting under the spiritual ecstasy and perversive influence of some demonic forces. Fatokun
reveals further the impact of the spiritual proclivities of Odunlami vis-a-vis the Precious Stone
Society:

Shadare was forced to resign his seat at the synod. Similarly

all teachers who were members of the society were asked

either to renounce their membership with the “fanatical

group” or else lose their jobs and also withdraw their

children from the Anglican Schools. The leadership and

members of the Precious Stone Society felt unjustly

victimized and persecuted, and so they left the Anglican

Church, and started holding meetings as a district church--

- In 1923, all branches of Precious Stone Society

unanimously agreed to affiliate with the Faith Tabernacle

Congregation, a holiness movement with headquarters at

Philadelphia, U.S.A™L.
The affiliation with the foreign faith group was facilitated through the efforts or assistance of
David Odubanjo*? who heads its Lagos branch. In spite of the negative dispositions of some

people towards the “Diamond Society”, it continued to blossom.

Affiliation with The Faith Tabernacle Movement

What served as a turning point in respect of the spiritual awakening championed by
members of the Diamond society at ljebu-Ode was the influence of a magazine called Sword of
The Spirit. It was published by “The Faith Tabernacle” which was based in Philadelphia
(U.S.A)®3. The Faith Tabernacle made it a duty to distribute free copies of its magazine (Sword
of the Spirit) to its numerous subscribers in Nigerial*,

Given the similarities in the belief of the Faith Tabernacle and that of the Diamond
Society in respect of healings through prayer, baptism of the holy spirit and adult baptism as
against infant baptism, there began a form of collaboration between the two groups®®. The
shared beliefs of both the Diamond Society and The Faith Tabernacle were not compatible with
that of the Anglican Church, hence members of the Diamond Society could not stay there and
still remain relevant. To aggravate the incompatibility of the Diamond Society and the Anglican
Church, Mr. S. Sadare refused to abide by the decision of the Anglican Synod of ljebu-Ode in
1920 to release his children for early or infant baptism?®. He was rigid and unwavering in hi
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stance that he had been warned against a compromise with such practice by the Holy Spirit in
his spiritual encounters and experiences.

Consequent upon the reluctant of members of the Diamond Society to abandon its
position in favour of the views of the Anglican Church on healings and baptism, Sadare and
other members of his prayer group were excommunicated from the Anglican Church. Also,
with its belligerent posture, the Diamond or Precious Stone Society left the church and affiliated
officially with the Faith Tabernacle Movement in Philadelphia (USA).

By 1922, the FTM was already institutionalized in Nigeria with branches in Lagos,
Kaduna, Kano, llesa, Zaria, Jos, Minna ljebu-Ode!’, etc. The movement was further
strengthened when many of its leaders in Nigeria were ordained by proxy from 1923 — 19252,
Beneficiaries of the ordination were: J.S. Sadare (ljebu-Ode), J.A. Babatope (llesa), S.A.
Mensah (Kaduna), G.L. Macaulay (Zaria), G.S. Ogunji (Jos), Pastor Epelle (Umuahia) and to
crown it all Pastor Odubanjo (Lagos) was appointed as the General Overseer'® (G.0O) of the
F.T.M. in the country.

As a prolific writer, Pastor Odubanjo contributed greatly to the success of the FTM in
Nigeria through his monthly circular letters. Such correspondence cemented the bound of unity
within the ranks and files of the movement. Essential information concerning members and
leaders got easily circulated to all the nooks and crannies of the country through the
instrumentality of the FTM News cum Odubanjo’s letters.

1926 marked a turning point in the relationship between FTM (Philadelphia) and its
Nigerian affiliate as the Principal was bedeviled by a serious crisis in which Pastor Clarke was
a notable actor®®. Also, involved in the misunderstanding were the other top echelons of FTM
in Philadelphia. So bad were the irreconciliable differences of the belligerent groups or parties
that Pastor Clarke decided to part ways with FTM and opted to establish his own separate
church.

While the confusion and crisis were going on, Odubanjo inadvertently came in contact,
in the course of his numerous correspondence, with a different Christian religions group called
“Faith and Truth Temple” (FTT) which had its headquarters at Toronto in Canada®’. As a
coincidence, at the time of his discovery, the authority of FTT had concluded plans to send
some missionary agents to Upper Volta. He cashed in on the opportunity by requesting them to

pass through Nigeria, on a visit, before going to their main destination.
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As requested by Pastor Odubanjo, the agents of F.T.T led by Rev. C.R. Myers paid a
visit to members of the Lagos branch of F.T.M. Unfortunately, their adventure was met with
fatal consequences as two of the missionary agents died in Lagos of malaria fever. Besides,
Myers came back to Lagos from Upper Volta in abject poverty. To add to his frustrations, he
lost both his wife and his child and there also developed a frosty relationship between him and

his principals at the headquarters of the F.T.T in Canada.

The Oke-Oye Revival of 1930

The FTM came into prominence in 1930 given the epoch-making events that
inadvertently resulted from its delegate conference held at llesa in the year under reference. The
historic revival after the conference came into being as a result of the spontaneous response to
the miraculous feat of Prophet Ayo Babalola who was a delegate at the conference?2. He stunned
participants at the event and people in the host community when he miraculously raised to life
a dead man that was being carried to a cemetery for burial. Prof. Oshun gives an eloquent
testimony to this:

Babalola had accosted some people on a funeral procession

and had requested that the corpse be lowered down. After

this, he prayed on the corpse shouting the name of Jesus

thrice and ringing his bell at the same time. On the third

occasion and to the amazement of all present, the dead man,

later recognized as Mr. Obi Ogundipe was revived.

Instantly, there was spontaneous jubilation and excitement

all over the place which drew the attention of the leaders

inside the church to the development outside?.
The miraculous feat brought the delegate conference to a sudden closure. Instead the growing
crowd of enthusiastic Christians started a revival inadvertently. Within a very short time (even
with the poor system of communication at that time), the news of the revival at llesa spread to
all the nooks and crannies of Ondo, Ekiti, Igbomina, Oyo, Ogun and Benin, among others.
According to Ayegboyin & Ishola, “the heavy throng of people cleared the bushy crusade
ground with their bare feet”?*. The unprecedented responses were far beyond the imagination
of members of the F.T.M.

Given the fact that the number worshippers at the revival increased daily in geometric

progression, river Oye which was very close to the revival ground was consecrated and
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symbolically used to solve various ailments and spiritual problems. In fact, it was reported that
an avalanche of patients in the hospital discharged themselves or were discharged by their
family members? against the instance of the hospitals managements, and carried to the venue
of the revival for miraculous healings. The mass movement of patients from the government
hospital infuriated the District Officer who accused Apostle Ayo Babalola and his followers of
sabotage.

Shortly after the Oke-Oye revival, Babalola also incurred the wrath the colonial
administration for “forcefully making people accused of witchcraft to confess?°. In addition,
members of the FTM were accused of incitements against the colonial government?’. The
specific accusation had to do with the group’s preachings against the use of medicine and
preference for absolute faith healing. There was also a strong insistence by the government that
the Oye river being used for healing purposes was highly unhygienic and could trigger serious
health crisis in the whole of South-Western Nigeria.

In furtherance of the belligerent postures of the colonial administration, some leaders of
the F.T.M, including Babalola were detained severally. They were equally arraigned before the
court on spurious allegations?®. To clip the wings of the F.T.M and to water down their
reputation, the colonial Administration issue stern warnings against the consecration of water
for healings and the practice of keeping residents awake by vigils and open-air services. The
climax of the strained relationship between the government and members of the F.T.M was the
arrest of Babalola at Otuo in the first quarter of 1932 and his imprisonment in Benin for about

six months.

Panacea to Hostilities and Second Affiliation

Given the open display of hostilities by the colonial governments. In order to abate the
spate of the attendant persecutions by the agencies of government, leaders of the F.T.M deemed
it expedient to seek for foreign supports through affiliation with a British Church that could get
the listening ears of the top echelon of the government. To achieve this, Pastor D.O. Odubanjo
of the Lagos Assembly of the Faith Tabernacle who had been in regular contact with the
Apostolic Church in Bradford, Britain, introduced the official magazine of the Apostolic

Church, Riches of Grace to the F.T.M members. After a through analysis and deep study of
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magazine, members were convinced that the Apostolic Church have doctrines and beliefs that
were compatible with those of the F.T.M.

As a corollary to the above, and following an appeal by members of the Faith Tabernacle
in Nigeria, the Apostolic Church in Bradford sent three missionary agents: D.P Williams, A.
Tumbull and W.J. Williams to make very formal its affiliation with the F.T.M?°. After a deep
and broad discussion, a memorandum of agreement cum understanding was signed with the
British Apostolic Church (B.A.C). Consequently, the Faith Tabernacle members henceforth
adopted the name “Apostolic Church”.

In 1932, BAC sent two missionary agents to Nigeria on permanent basis. Their first task
was to normalize the strained relationship between members of Faith Tabernacle and the
colonial administration®. After the truce initiated by the resident pastors from Britain, the
colonial government changed its hitherto hostile posture towards members of the Faith
Tabernacle and became friendly. The new development facilitated or led to the release of

Apostle Joseph Ayo Babalola from prison.

Disagreement Between British Apostolic Church (BAC) and Apostolic Church Nigeria
(ACN)

The honeymoon between the B.A.C and A.C.N was shortlived. Few years after the
affiliation, the duo disagreed sharply over the insistence of the white British missionaries on
the use of medicine, notably quinine®.. The B.A.C. agents held tenaciously to their position that
there was nothing wrong in taking curative and preventive drugs so as to protect themselves
from the fatal malaria parasites.

The top echelon of the A.C.N such as Pastors Akinyele, Esinsinade, Odubanjo and
Babalola, among others were terribly frustrated by the rigid stance of B.A.C missionaries under
the leadership of George Perfect®?. Nevertheless, some members of the F.T.M in A.C.N decided
to stick to their own position on the sanctity of divine healing. Specifically, in 1939, there was
a schism which arose from the controversy. The aftermath effect was that those who were
vehemently opposed to the use of drugs left the fold and began their own separate church under
the nomenclature: Nigerian Apostolic Church (N.A.C)%®. Others who pitched their tents with
the British missionary agents decided to use the name: The Apostolic Church (T.A.C)*.
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Given the growth and development of the N.A.C, especially when it spread its tentacles
or influence beyond the shores of Nigeria, the nomenclature (N.A.C) became highly
inappropriate. Later, there were pressures from members outside the country on the need to
drop “Nigeria” in favour of a nomenclature that would give the church a universal appeal®.
Consequently, in February 1940, the name of N.A.C was changed to United Apostolic Church
(U.A.C).

However, after the adoption of the nomenclature U.A.C, members of the church came
to the realization of the obvious fact that the acronym was the same as that of a trading firm in
south-western Nigeria, that is: the United African Company (U.A.C). In fact, there was the
strong fear or apprehension that such similarity in names would certainly confuse members of
the public and government. To solve the problem, the church decided again to change its name
to: Christ Apostolic Church (C.A.C) in 1941%. The new name was given a legal zeal or teeth
with the official registration in 1943%", Later, the church began to share the name with another

agency of government, the Corporate Affairs Commission.

Conclusion

The foregoing discussion deals with the formative stage of the Christ Apostolic Church
(C.A.C) in Nigeria. The institutionalisation of the church in some other parts of Yorubaland
could be attributed partly to the efforts of Apostle Ayo Babalola and Pastor J.A. Babatope,
given their exploits shortly after the Oke-Oye revival at llesa in 1930.

In fact the intimidating presence of the mainline churches in Nigeria before the
emergence of the C.A.C did not preclude it from making the South-Western Nigeria one of its
strongholds. As a result of its ubiquitous presence in all the nooks and crannies of the
communities in southern Nigeria by 1943, coupled with the teeming population of adherents,
the C.A.C could be regarded as the fastest growing Pentecostal Church within the scope or
period under examination. Besides, its pioneering efforts with regard to the entrenchment of

Pentecostalism in Nigeria is equally not in doubt.
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Abstract

The Article attempts to consider social processes occurring at the present stage of human development
in accordance with such a scientific discipline as the History of Science and Technology. The development of
productive forces which, in fact, is a complex result of the progress of scientific knowledge and technology,
leads to the formation of such a social phenomenon as the division of labor (and first of all, the division of
«physical» and «mental» labor) which mainly affects the nature of other social processes, from the total
division of humanity in a slave-owing society to the global division of labor between Western nations and all
other countries. At each stage of global change in human life, increasing productivity and social progress was
accompanied by the need to solve a wide range of new problems. However, in the process of development of
modern society (dominant «capital»), its very progress as well as the state of productive forces leads to a crisis
in the international division of labor, which in turn leads to a crisis of the social system as a whole.

Key words: History of Science and Technology, productive power, division of labor, the crisis of the
international division of labor.

HanzBuuaiiHo ckimagHuMM MpoOJieMaMM ChOTOJHI BiA3HAuY€H1 COILiajibHI MpOLEcH B
YChOMY CBITI, /1€ TPUBAIOTh CTPIMKI 3MIHU CYCHIIbHOI cuTyamii. OCKUIBKH 111 IPOLIECH MAIOTh
00’€KTUBHUM XapaKTep, MOKHA CTBEPKYBaTH, 110 HAWOIMKYMMHU POKAMU CBIT 3MIHUTHCS
KapJAWHAIBHUM YUHOM. 3MIHM 1IIi TepeayciM BHUKIMKaHI OypXJIHMBUM PpO3BUTKOM
MPOAYKTUBHUX CHJI CYCIUIBCTBA. | UMM HIBU/IIE MU 3pO3YMIEMO CIIPSIMYBaHHS i xapakTep ixX
MO/IJIBIIOTO PO3BUTKY, TUM JIeTIIe Oy/ie MPUCTOCYBATUCh 10 HEMUHYYHX CYCIIJIBHUX 3MiH, 1

THUM MEHIIIY I[IHY 3aIlJIaTUTh 38 HUX JIFOJICTBO.
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3po3yMiTH #, BIANOBIMHO, TEpPea0AYUTH TEHACHINI OyIb-SKHX IPOIIECIB MOXKHA,
JIMIIE BUKOHABIIIM HA OCHOBI JOCIIKEHHS 1X MOMEPEIHBOI 1CTOPii HAYKOBY €KCTPAITOJISAIIII0
TPUBaHHS IMX MPOLIECiB HA MallOyTHE. Y IbOMY BUIIAJIKy OCOOJIHMBY POJIb NOKJIMKAHA 3irpaTu
rajgy3p icropii Hayku i TexHiku [1]. A/pke MPOAYKTHBHI CHIM — Lie, BJIacHe, i € Hayka i
TEeXHIKa B IXHIH CYKYIHIH comianbHii QyHKIIi. 3 QYHKIIHHOI )X TOYKH 30py MPOIYKTUBHI
CHUJIM TIOKJIMKaHI 3/11HCHIOBATH B3a€EMO/III0 CYCIIJIBCTBA K CUCTEMH, 1110 CAMOPO3BUBAETHCA, 3
HABKOJIMIIHIM cepenoBuieM. Lle iHcTpyMeHT 3a0e3neueHHs JII0ICTBa 3ac00aMu ICHYBaHHS,
a TOMY MOTO PO3BUTOK, B IKOMY 3aIliKaBJICHE 1 CYCIUIBCTBO K CUCTEMA, 1 KOXKEH 11 eJIEMEHT
YM IMJICHCTEMa — IHAMBIA a0 iX rpyra, — pO3BUBAETHCS MOCTIHHO 1 CIIOHTAHHO. XO0Ya 11e He
O3Hayae, 110 BKAa3aHUIl PO3BUTOK HE MiajsArae 3akoHoMipHOCTSM. Lli >k 3akOHOMIpHOCTI, Y
CBOIO 4YEpry, BH3HAUYAIOTHCS OOCSATOM 1 CHCTEMAaTH3ali€l0 HAKONMMYEHHX 3HaHb, 3 OJHOTO
00Ky, Ta piBHEM 1 XapaKTepOM PO3BUTKY CYKYHOCTI TEXHIYHHX MPUCTPOIB — 3 1HIIOTO.

Vke mepBicHa JIOJMHA, 3 METOK BIKMBAHHs], Hamarajacb OpIEHTYBaTHCh B
HABKOJIMIIIHBOMY CBITi, 110 3a0e31edyBaB ii iCHyBaHHS, X04a 1 MPUXOBYBAaB Macy HeOe3IMek.
[TocTynoBo oguHA SIK COIiajbHA iCTOTa HAKONMWYyBala 3HAHHS MPO KOHKPETHI 00 €KTH i
Hamarayiacsi 3BeCTH iX y OUIbII-MEHII CTPYHKY cucteMy. CIodaTKy 3 TaKOK METOO JIFOJIH,
Tak OM MOBUTH, «HAKJIAJIaI» BiJOMI 3B’SI3KH CEpEIOBHUIIIA HA OTOUYIOUHIA CBIT (300MOPJi3M,
aHTpornomMop(dizm), To6TO 3BOAWIM CyMy 3HaHb y Midonoriyny cucremy. Taka cucrema y
PI3HUX CBOIX (opmax, HE 3BaKarouu Ha (PAaHTACTUYHICTb, CIYKHJIA JIIOJSIM IPOTATOM THCSY
POKIB.

o » 10 TEeXHIKH, Ky CYCHUIBCTBO PO3TAIIOBYBAJIO MiX CO00K N HABKOJHUILIHIM
CepeZIOBHILIEM, TO caMe BOHA Oe3mocepeIHh0 Bu3HavYala e(heKTHBHICTh B3a€EMOIT MK HUMH.
Byayun mnopo/KeHHsSIM CycHUIbCTBA, TEXHIYHI TNPUCTPOi, OJHAK, NPUBOAMIUCH Y IO
KOHKPETHUMHM 1HAMBIIAMH, SIK1 3HAJIM MEXaHI13MU iX CTBOPEHHS 1 BUKOPUCTaHHs. 3a CIOBaMU
X. Oprera-i-I'accera, «pocToTa 1 Mi3€pHICTh MEPBICHOT TEXHIKH MPU3BOASATH IO TOTO, 110
NOB'A3aHl 3 HEw Jii MOXYTh BHUKOHYBaTHUCh yCiMa WIEHAMM CIIUJIBHOTH, TOOTO BCI
pO3MaTOITh BOTOHb, MANCTPYIOTh JyKH, CTPiAuM TomO. TexHika HE BUIUIAETHCA 31
BCIUIIKUX 3aHATHY [2].

[TocTymoBo TexXHIUHI HPHUCTPOI YCKIAJAHIOIOTHCSA, CTAaOTh YUCEIBHIIIMMH 1
PI3HOMAaHITHIIIMMH, @ TEXHOJIOTiS IX BHUIOTOBJIEHHS 1 3aCTOCYBaHHS —CKJIAHIIIOK.

IcToTHO 3pOcTae Takox 0OCAT 3HAHb, MOTPIOHUX 1T BUKOHAHHS THUX UM 1HIIMX OINepalii.
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3 iHmoro OOKy, BKa3aHI OOCTaBHMHHM, a TaKOX 3POCTAaHHS YHCEIBHOCTI IEPBICHOTO
KOJIEKTUBY, NOTpeOyBanu Bce Oijblle KOONEPAaTUBHUX 3yCHIb, IO, CBOEI YEPIrolo,
BUMarajuo iX KoopJauHalii sk 0COOIUBOTO BUY NisUIBHOCTI.

BignoBinmHO, KOHKpeTHI peanii KUTTEMISUIBHOCTI MPU3BOAWIN 10 MEBHOT
criemiaizamii, IO CYNpPOBOJKYyBajacs MiABHIIEHHSIM NPOAYKTHBHOCTI mpami i
MOpOoJKyBajia Take cnenudivyHe coliajdbHe SBUINE, K CYCHiIbHHN po3moain mnpami. Ilo-
mepiie, e CHOHYKaJO J0 TEXHOJOTIYHOTO pO3MOJAUTYy, KOJIM Pi3HI MpaliBHUKU
CHELIaM3yIOThCSA B PI3HUX Tany3sx BUpoOHHITBA. [lo-mpyre, BUPI3HAETHCS COIiadbHUMA
pO3MOALI, KOJIM BiJ THX, XTO O€3MmocepeHbO BIJIMBAE HA MPEAMET Ipaili, BiIIIISIOTHCS
Ti, AKI poONATH me He Oe3MmocepeaHbO, a OMOCEPEAKOBAHO, 4yepe3 Mepmux (Ppo3moaia
«po3yMoBOi» 1 «(hizugHOi» mpari). OTxe, KO)KEH BU CYCIUIBHOTO PO3MOALTY Ipaii, KpiM
MiIBUIICHHS 11 MPOIYKTUBHOCTI, BIJIMBAE€ TAKOXX Ha IHINI CYCHIJIbHI MPOIECH, alle came
PO3MOALI «PO3yMOBOI» Ta «(pI3UYHOI» Mpall Mae iICTOTHUN BILJIUB Ha XapakTep PO3BUTKY
CyCHINbCTBA (SIK€ 3 LIbOTO Yacy Ha0yBae XapakTepy CYCHIbCTBA KJIACOBOTO) 1 Ha HOro
dbopmy BiIMOBIAHO 10 (POPMU PO3MOILTY TIpalli.

Binomo, mo mosiBa mepmmx AepikaB IPyHTyBajlacsl Ha MOJIUT CYCHUIBCTBA Ha paliB —
BOHU BUKOHYBAJIM TEXHOJOTIYHI omepainii — Ta paOoBIAacHUKIB, sKi 3abe3meuyBanu ix
OpraHizalil0 Ta TEXHOJIOTIYHHUN piBEHb CYCHUIbCTBA. 3IMCHIOBAJIOCS 1€ TaKOX Yepes
TOTaJIbHY BJIACHICTH OCTaHHIX Ha 3aco0M BHPOOHUITBA (10 SKUX BIAHOCUIHUCA W padmu).
3pocTaHHsa MPOAYKTHUBHOCTI Tparli JOCATaIoCs, MepIl 3a BCE, OpPTaHi3alliiHUMHU 3aX0JaMH
1040 po6oyoi cunu. [IpencTaBHUKK MaHIBHOTO KJIACy Majld MOXJIUBICTh PO3BUBATH HAYKY 1
TEXHIKY, 110 Te OyJIo iX Ba)IJIMBOIO MepeBaro0. I'0JIOBHUM HEIOJIIKOM Oprasi3allii Takoro
CYCHUIbCTBA, SIKUH, 3pPEIITOI0, TPUBIB 10 MAAIHHS I[OTO CIIOCO0Y BUPOOHUIITBA, CTaJIa ITOBHA
He3alliKaBJIeHICTh Oe3MocepeiHiX BUPOOHUKIB B €(DEKTUBHOCTI Ipalli.

VY nmonanbuioMy po3BUTKY IMBLII3aLi BiiOyBanacs 1MosiBa HOBOTO MaHIBHOIO KJIacy —
¢deonaniB, SKi BOJIOALIM TOJOBHHMM 3acO00M BUpPOOHHMIITBA — 3emietro. IIporte iHIIMMHU
3acobamu BUPOOHUIITBA (ocTaTHBO NPUMITUBHUMH), 10 6e3nocepeiHbO
BUKOPUCTOBYBAJINCS y BHUPOOHUYMX IIpollecax, BOJIOAUIM cami BuUpoOHMKU. HoBi peanii
CYTT€BO MiJIBUIIWINA 3allIKaBJICHICTh OCTAHHIX SK y BJIOCKOHAJEHHI 3ac00iB BUPOOHUIITBA,

Tak 1 B iXHbOMY e(eKTUBHOMY BHKOpHcTaHHi. KpiM Toro, BinOyBanacs nudepeHuiaris cepen
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BUPOOHUKIB 13 BUIUICHHSM KyCTapHHUX MPOMHCIIB (IO Mpu3BeNIa 0 TOSBH CYCHILIbLHOT
BEPCTBH PEMICHHKIB).

HalyBae HOBHX anropuTMiB i Ti3HaBajdbHA JiSUIBHICTH, IO HA I 9ac iHTCHCHBHO
po3BuBanacs B (opmi ¢imocodii, koTpa mependayana GopMyBaHHS MEBHUX YMOTJISIHHX
cucTeM 31 cipoOamy iX HaK/IaJaHHs Ha peayibHI MPOLEecH (XapaKTepHUH MPHUKIAJ — CUCTEMA
[ITonomes). dopMyroTbcs TakoXK 3acaJu HAyKOBHUX 3HaHb, Xo4a M Ha OCHOBI TOrO X
«pinmocodcpkoroy miaxomy (HampuKIam, anxiMmis). Yce 1e BeAe 10 MOCTYIIOBOTO 3POCTaHHS
MPOAYKTUBHHUX CHIL.

He3Baxxatoun Ha NOBUIBHI TEMIM PO3BUTKY, ()€0AATI3M BUABHUBCA IOCTaTHHO CTAJIO)
COLIIAJIBHOKO CHUCTEMOI0. SIKIO paboBIACHUIBKI JEpKaBU MajM XapakTep IEBHOIO
«BKpAaIUICHHS» B MOpi pOJOIJIEMIHHHMX YTBOPEHb, TO (eomanbHi, y CKIaai pi3HUX
[UBLTI3aIiMA, 3aMOBHWIM Maibke Bech mpocTip TomimHboi OlikymeHn. BoHm Hamaraimch
MOTICHUTH OJIHA OJHY, ajle BeJO 1€ JIMIE J0 YaCTKOBMX pe3yibTaTiB. I Tak TpuBajgo 10
noyatky 106u Benukux reorpadiyHuX BiIKPUTTIB, KOJIU CUTYaIlisl JOKOPIHHO 3MIHHIIACS.

[ooBHY pomb TyT y 3B’SI3Ky 3 DPSIOM MPHYUH Bidirpana 3axiJIHOEBpOIEHCHKA
nuBLTiZamis. 3ITKHYBIIMCH 13 HapoJaMH, IO CTOSJIM Ha HIDKYOMY pIiBHI COIiaJIbHO-
KyJIbTYpPHOI'O PO3BHUTKY, 3aXiJJHO€BPOIEHIl CKOpUCTAIMCA LUM YNOBHI. Tak po3modaBcs
PO3BHUTOK NPHHLUIOBO HOBOI (popmarlii, y sIKiii TOJOBHUM BHAOM DPO3IOALTY Ipalli CTaB
MI00aNbHUM, MDKHApOAHUN — MDK TAHIBHHM 3axXOJ0OM Ta IHIIUM CBITOM. 3a paxyHOK
rpa0yHKY 1HIIMX IUBLTI3aiM BiIOyBaBCs MOTYKHHUI MOIITOBX PO3BUTKY MPOAYKTUBHUX CHJI
MmeTpononii — KpaiH 3axinHoi €Bponu. 3o0Kpema, HasBHICTb €KOHOMIYHOTO MOTEHIaly
KOJIOHIM 3po0Hiia MOKJIMBOIO TaK 3BaHy «IIPOMHCIIOBY PEBOJIOLIIO», IO pO3Moyayiacs B
€pponi B kiHui XVIII cr. «PeBomtonis s Oyna... 3HapALAsSM IaHyBaHHS 1 3HUILICHHS
MDKHApOJHOI KOHKypeHuii. ... Kaptuna cBiToBoi ictopii 3 1400 a6o 1450 p. mo 1850—
1950 pp. — me KapTMHa CTapOBUHHOI pIBHOCTI, fKa pyHHyBajacs MijJ BIUIMBOM
0araToBiKOBOIO CHOTBOpEHHs, 1o po3novanocs 3 KiHug XV cr. IlopiBHSHO 3 wi€r0
JOMIHAHTHOIO JIIHIEIO BCe iHIIe Oy0 apyropsaaaum» [3]. IlpomucaoBa peBOOLis 3aKpinuia
MaHIBHE TIOJNIOKEHHS 3aXxoAy B MDKHApOJHOMY pO3MOAUTI Tpaii, a IMOTIM HayKoBa
peBoJIroLis, 1o 11 3a0e3nevyBania, J0AaTKOBO Hajaja MOIITOBX PO3BUTKY HAYKH SIK TPEThOI

(dhopMu Ti3HABATBHOT JTISTTBHOCTI.
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[HIM K KpalHU-KOJOHII, eKCIuTyaToBaHl 3aXx0/0M, 3HAYHO BiJICTaBaJId B COIIQJIBHO-
€KOHOMIYHOMY pO3BUTKY. OJHaK 13 4acoM 1 B HUX, 32 paxXyHOK IMPOHMKHEHHS TEXHIUYHUX 1
HAYKOBUX JIOCATHEHb METPOIOIii, BiIOyBaBCS NMEBHHH HAYKOBO-TEXHIYHHH IpOrpec, M0
3MYIIyBaJI0 KpaiHH METPOTOIii BiTHAXOAUTH HOBI MOXKIIMBOCTI eKcIuTyaTallii podoyoi cuim
KOJIOH1H. OCcOo0JMBO BaXKJIIMBUM JIsl HUX 1€ cTajo micis J[pyroi cBiTOBOi BIHHM BHACIIIOK
Kpaxy KOJOHIQJIbHOI CHCTeMH. | ChOTOHI OHUM 13 HAMBAXKJIUBIIIMX MEXaHI3MIB OTPUMAaHHS
npuOyTKy KamiTajgicTamMud 3axoJly 3a PaxyHOK EKCIUTyaTallii «TpeTboro CBITY» CTaB BHBI3
KalliTary, KOJIM BUPOOHUIITBO IEPEHOCUTHCS B KPaiHH 3 HU3bKOIO BapTICTIO pOOOYOi CHIIH.

OpaHak yHaCIHiJIOK IIbOTO OJJHOYACHO MPOXOAUTH 1 PO3BUTOK BUPOOHMIITBA B KpaiHax,
0 «PO3BUBAIOTHCS», 1 ACIHAYCTpiami3allis «IIMBUII30BaHUX» KpaiH. [HmmMMu cioBamu, B
KOJIMIIHIX KOJIOHISIX BiJOYBA€TbCS NPUCKOPEHHW PO3BUTOK MPOAYKTUBHUX cwil. Tyan
MEPEBOMATHCS CydYacHI TEXHOJIOTIi, CIPSIMOBYIOTBCA 1 TOTYIOThCS Ha MICIl 1H)XXEHEpHI Ta
HAyKOBI KaJpu, 3pOCTa€ KUIbKICTh KBadipikoBaHMX poOITHHUKIB. OOHOYACHO B
«UMBUII30BAaHUX» KpaiHaX MPOMHCIOBA EKOHOMIKAa TEPETBOPIOETHCS Ha «CEPBICHYY,
BTPAYa€ThCS MPOMHUCIIOBUH TOTEeHIIAN 1 majgae kBamidikamis podoyoi cuim. Y pe3ynbTari
TEMIH PO3BUTKY «Imepudepid» KamiTaTiCTHYHOI CHCTEMH TPUCKOPIOIOTHCS, a TEeMIIH
PO3BUTKY ii «sApa» 3HUKYIOThCS (HAIPUKIIAA, Y HAHOUIBIINX «KpaiHaX, [0 PO3BUBAIOTHCS,
Il TEMOH B CEPEIHBOMY CKJIaaroTh 7,5 % BaJlOBOro BHYTPILIHBOIO MPOAYKTY Ha piK, a B
3axigHux — ycboro 2,5 %). Ilpu domy Ha «mepudepii» MBUIKO PO3BUBAETHCS TaK 3BAHUN
«CepeHIN Ki1ac» 1 MABUIIYETHCS HOro A00po0yT, a B «sApD» LEeW caMHil «CepeaHINd Kiacy
yOOKi€ i 3HIKYEThCS HOTO CycIiibHa poiib [4].

V nam yac Kuraii o6irnaB CIIA ne nmmie 3a obcsrom BBII, ane it 3a KiIbKICTIO
MaTeHTIB. |HaKIIe Kaxyuu, peanizalis KamiTaai3MOM BJIACHHUX 3aKOHIB (DYHKIIIFOBaHHS Bee
70 BTpaTH HOTO TepeBar MO0 PO3BUTKY MPOAYKTHBHHX CHJ, 1 II€ BiANOBIAHO CTaBHUTH
MUTAHHS PO HOTro Mojajiblle ICHyBaHHS.

CroronHi 3axif HamaraeTbcsi 30€perTv HasBHUM CTaTyC HE 3a PaxyHOK PO3BHUTKY
BUPOOHUYMX CHJI 1 BUTITHOTO HOMY PO3MOJULY Ipalli, a 3aBASKU MOAATIbIIOMY (iHAHCOBOMY
1 BilicbkkoBOMY MaHyBaHHIO. OHak 0e3 omopH Ha Oa3uc IS mepeBara He MOXKE 3aJUIIATHCD
TPUBAJOK, TOMY (YHIAMEHT y BHUIJIAAI BUTITHOrO 3axoay MDKHApOIHOTO pPO3MOALTY
«pO3YMOBOI» 1 «pyuyHOi» mpari pyiHyeTbcsa. L{boMy cnpusie po3BUTOK MPOAYKTUBHHX CHII,

3aBJASKHU SIKOMY MPHUILBUIINICHUNH HAayKOBO-TEXHIYHUHM MPOTPEC, a 3 HUM — 1 Mepepo3Moai
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COIIIAIBHOT «Barm» «pPO3yMOBOI» Ta «(Pi3UUHOI» TpaIlll, 10 00’ EKTUBHO 3HUKYE MUTOMY Bary
OCTaHHBOI.

Orxe, y mporeci po3BHTKY CY4YacHOTO CYCHUIbCTBA (MaHIBHOTO «KAIiTaly») CTaH
MPOIYKTUBHUX CHJI TPHU3BOAHUTH JI0 KPU3U COINIANIBHOI CHUCTEMHU. 3arajioM pyWHYETHCS
MpuUTaMaHHa KamiTali3My «BEpPTHKajdbHa» TOOyJ0Ba CBITOBOI CHCTEMH Yy BHUIJIIIL
CBOEPITHOTO «aicOepray 3 HAIBOAHOK YAaCTHHOI — «IMBUII30BAaHUX» KpaiH 3axony, i
MiJIBOJTHOIO, 110 3a0e3Meuye TUIMBYYICTh YCiel MIXKHAPOIHOI COMIaIbHOT KOHCTPYKIIii, — BCIiX
iHImMX. MOXJHBO, HAHOMMKYMM YacoM OCTaHHs OyJie TOCTYNOBO NEPETBOPIOBATHCS Ha
CYKYIHICTh PEriOHAIBHUX COIIAJIbHUX YTBOPEHb 3 IHIIMM COIIaJIbHO-€KOHOMIYHHM
YKJIAJIOM, IO XapaKTepU3yBaTHMEThCS IHIIMM pPIBHEM MPOAYKTUBHUX CHJI Ta IHIINM
XapaKTepoM PO3TOILTY TpaIli.
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Translation of the Title and Abstract to the Author’s Language

I'pudden J., Poikesa H. PYIIIHHA CUJIA COIIIAJIBHUX MPOILECIB 13 TOUKHA
30PY ICTOPIi HAYKH I TEXHIKA

VY crarTti 3po0ieHo cnpoOy pO3IJISHYTH COLialdbHI MPOLECH CY4acHOTO eTaly
PO3BUTKY JIFOJCTBA BIAMOBIAHO /10 raiy3i icTOpli HAyKH 1 TeXHIKU. PO3BUTOK MPOIYKTUBHUX
CHJI, 5IKi, BJIAaCHE, I € KOMIIJIEKCHUM pe3yJIbTaTOM MpOrpecy HayKOBHX 3HaHb 1 TEXHOJIOTII,
MIPUBOUTH JI0 CTAHOBJIEHHS TAKOTO COLIAJILHOTO SIBUIIA, K PO3MOALT Tpaii (1 mepir 3a Bce,
po3noain «(}i3uuHOI» Ta «PO3yMOBOI» Ipalli), 10 HaHICTOTHIIIMM YHHOM O3HAYA€THCS HA
XapakTepl IHIIMX COLIAJbHUX TMPOILECIB, BiJ TOTAIBHOIO PO3MOJULY JIIOACTBA B
paboOBIACHUIIBKOMY CYCHIIBCTBI 0 TJIO0AIBHOTO PO3MAUICHHS Mpali MK KOJEKTUBHUM
3axomoM Ta IHIIMMU KpaiHamu. Ha kokHOMY erami Iy100ajgbHUX 3MIH SKUTTEAISUIBHOCTI
JIOACTBA MIABHILEHHS MPOAYKTUBHOCTI TMpali 1 3pOCTaHHSA CYCIHUIBHOTO Mporpecy
CYNPOBODKYBAJIUCS TIOTPEOOI0 BHPIMIEHHS IMUPOKOTO Kojia HOBUX mpobieM. OnmHak y
NpOIIeCi PO3BUTKY CYYacHOTO CYCHUIBCTBA (MAHIBHOTO «KaliTally») HOro MmocTym 1 CTaH
MPOIYKTUBHUX CHJI MPHU3BOAATH JO KPU3U B MIKHAPOJHOMY PO3IMOALI IMpalll, M0 BelIe 10
KPHU3H COLIIaJIbHOT CHCTEMH 3arajoMm.

KuarouoBi cioBa: icTopissi Haykd 1 TEXHIKH, MPOAYKTHBHI CHJIHM, PO3MOJLT Mpar,
KpHU3a MIDKHAPOJHOTO PO3MOALTY Ipalii.
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Abstract

This article examines the key aspects of bank customer loyalty. In modern conditions of market competition, in
any stable company or financial institution, one of the main goals is to attract new customers and retain existing
ones. Therefore, there is a need for the bank and all companies in general to develop a plan for building stable
customer satisfaction, as well as build a path with the study of analysis, with drawbacks and possible losses, in
order to have a stable loyalty program. When implementing this program, it will develop a range of marketing
activities. This topic can show that the loyalty program is one of the key levers for attracting customers, which
will primarily affect the profitability, income and performance of the bank as a whole. Thus, it can also be noted
that in the future in any developed or developing country, this program will gain new momentum in the field of
business and banking services.

Keywords: Loyalty, Bank, Financial Performance, Retail Banking

B ycnoBusix ObICTpO pacTyiieit KOHKYPEHIIMH, POCTa 3aTpaT Ha MIPUBJICYCHUE KITUCHTOB, TAKHE
MOHATHS KaK « MOTPEOUTEIbCKas JOSIBHOCTD » U « YPOBEHb OOCIY>KUBAHHMSI » CTAHOBSITCS

HCPA3ACINMbIMU ITOHATHUAMU.

Ha nanHoM 53Tarne M BO3HMKAaeT BOINPOC O JIOSUIBHOCTU IepcoHana. Eciu coTpyaHUKH Kak
MUHUMYM, BIUSIOT Ha MPOLECCHYIO CTOPOHY, TO OTHOILIEHYECKAas CTOpPOHA OOCIy>KHBAHMUS
Ipex/ie Bcero OyaeT 3aBuceTh OT nepcoHana. COTpyIHUK, KOTOPBIA aOCOIIOTHO JIOSUTBHBIN K
cBoeMy OaHKy, He OOBEAMHSETCS B KpPUTHKE pabOThl CBOEH OpraHu3aliH, OH BCeria
CTPEMUTCS MOKa3bIBaTh €€ C Jy4IllIel CTOPOHBI, 00Jiee BOBJIEUEH B MPOAYKT, COOTBETCTBEHHO
MOTPEOUTENb, UyBCTBYSI TAKYIO PUBEPKEHHOCTh U HCKPEHHOCTh CO CTOPOHBI €€ paOOTHHUKOB
[I0 OTHOLICHWIO K JaHHOMY HpPOAYKTY M JAaHHOW KOMIIAHMM, IOJIy4aeT KaK MHHHUMYM
MIOJIOKUTEIBHBIE AMOLMN W KaK MaKCUMYM IPUHMMaeT OBICTpOE peIIeHHEe O MOKYIIKE,
PEKOMEHIyEeT KOMITaHHI0, MEHE/I’KEPAa CBOMM 3HAKOMBIM U CaMOe€ TJIaBHOE, CTAHOBUTCS OoJiee

JIOSAJIBHBIM.

AKTyalbHOCTb HCCJIEIOBAaHUS B3aUMOCBSI3M MEXKIY JIOSJIBHOCTBIO COTPYJIHUKOB H
noTpeOuTensIMH B OaHKOBCKOM cdepe oOycrnoBiieHa HECKOJbKMMH TPHUYMHAMHM KaK C
TEOPETUYECKOM, TaK U C MPAKTUIECKOM TOUKH 3peHHs. C MPaKTUUECKON TOYKH 3pEHUSI, MOKHO

IIPUBECTH  CIEAYIOIIAE  apryMeHThl.  BoO-IepBBIX,  KPEOUTHBIM  PBIHOK  MOXHO
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OXapaKTepu30BaTh KaK BBICOKOKOHKYPEHTHBIH, OCOOCHHO B pa3BUTHIX cTpaHax. Cam
KPEAUTHBI PBIHOK OBbICTpO oOperaeT HOBbIE 00OpOTHL. Bo-BTOpBIX, Ha OCHOBE
BBIIIIECKA3aHHOTO CIIEAYET aKIICHTUPOBATh BHUMAHUE HA TOM, YTO JAHHBIN PHIHOK HAXOJAUTCS
Ha CTaguu OBICTPOrO Pa3BHUTHS, B CBS3U C ero HackimeHueM. COOTBETCTBEHHO, OaHKU
MOCTETIEHHO MEepPeXOoJsIT OT CTPATEerMy aKTUBHOTO MPUBICUYEHHUS KIMEHTa, Ha CTPATETHUIO

yAepKAHHUSL.

Ha 3anane nannas Tema Havana akTUBHO U3Yy4aThCs elile ¢ KoHIa 80-X ro/IoB MpoLUIoro BeKa,
omnako B ctpanax CHI' (Kaszaxcran, Keipreizcran, Y30ekucTaH) MOXXHO HAWTH JTUIIb
OTJICTIbHBIC HUCCIIEAOBAHUS, IMOCBSIICHHBIC JTMOO JIOSJIBLHOCTH MEPCOHANA, JINOO JIOSUIBHOCTH

3aCMIIIHUKOB.

B cBs3u ¢ 3THM, CYIIECTBEHHBIM JIOCTHXKEHUEM pPAaOOThI, MPETCHAYIOIMEH Ha HAyYHYIO
HOBU3HY, SBJISICTCS aHAJIW3, CUCTEMATU3ALMS TEOPETUYECKUX M MPAKTUYECKUX B3IJIANIOB,
SMIUPHUUYECKUX HCCIEAOBAHUN 3apyOeXHBIX M Ka3aXCTAaHCKUX aBTOPOB O BIHSIHHUH
JIOSUIBHOCTH TIEPCOHANIA Ha JIOSUIbHOCTh KIIMEHTOB JI KpeauTHOro pbiHKa Kaszaxcrana B

YaCTHOCTH.

KauecTBO 00cCiHyXUBaHUSI CEPbE3HO BIIMAET HAa KOHKYPEHTOCIOCOOHOCTH yCIyT U OaHKa, a
3HAYUT, U Ha CTAOMJIBHOCTH JOXOJOB U MPUOBLTE. MUPOBOI OMBIT U MpPaKTUKA MOKA3bIBAIOT,
YTO MHBECTHIIMM B  COBEpIICHCTBOBAaHHME  KayecTBa  OOCHY>KMBAaHHUS  KIMEHTOB
paccMaTpuBalOTCS KaK MHTCHCHBHOE PAa3BUTHE M BIUSIOT Ha CTAOMJIBHOCTH POCTa JOXOJOB

OaHka.

Hanuume JOAJIBbHOCTH, T. €. 6J'IaFOHpI/IHTHOFO OTHOIIICHUA HOTpe6I/ITCJIeI>’I K JaHHOM
opraHu3anvu MU €€ IMIPOAYKTaM, CIIYXKUT OCHOBOM I TOJIYUYCHU A CTaOMIIBHOTO O0BbeMa
npoaax, 4YTO, B CBOIO OUYCPCAb, ABJACTCA CTPATCTHUCCKHM I10KA3aTCJIeM YCICIIHOCTU
opraHu3anyvu. ITox mOSITEHOCTRIO KIIMEHTOB K 6aH1<y IIOHUMACTCS IMOJIOXKUTCIBbHOC OTHOILICHHEC
HOTpC6I/ITeHCI>'I KO BCEMY, 4YTO KaCaCTCA NCATCIbHOCTHU JTaHHOM OopraHu3alru: OKa3bIBAECMbIM
0aHKOBCKUM yciyram, riepcoHainy, uMHUIKY, HUCXOJSIIEH OT OaHka I/IH(I)OpMaI_II/II/I, PCKIIaMHBIM

oOpareHusiM, CHMBOJIUKE U T. T1.
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JlosAnpHBIMH MOXHO Ha3BaTh TeX MOTpeOUTeNel, KOTOPhIE B TEUEHUE UIUTEIHLHOTO BPEMEHHU
B3aMMO/ICICTBYIOT C OpraHU3alUeil U COBEPILIAIOT MPU 3TOM MOBTOPHBIE MOKYNKU. OCHOBOM
JUISL JIOSTTBHOCTH CIIY>KUT TIO3UTHUBHBIM OIBIT, KOTOPBIM KIMEHT MNpHOOpesn B Ipolecce

MOJIb30BaHUS IPOIYKTOM, YCIYTOM.

Baxnyio ponb wurpaer Takke CTENEeHb HANPSIKEHHOCTH KOMMYHHKAIUH — MEXIy

MOTPeOUTENIMU OAHKOBCKUX YCIIYT U COTPYIHUKAMU OpraHU3aI|H.

[TosToMy ompeneneHHe MPHOPUTETHBIX MEpP M HEOOXOAMMBIX  KOPPEKTHPYIOIIUX
BO3JCHCTBUI, a TaK)K€ JONOJHUTEIBbHBIX MEPOIPHUATHM B LENAX YIydIIEHUS KadecTBa
oOcity’)kuBaHusi B OaHKe SIBJISETCS IE€PBOCTENEHHBIM (AKTOPOM €ro  yCIEUIHOIo
CYLIECTBOBAHUS Ha PhIHKE. Y POBEHb JOAIBHOCTH NOTpeOUTENeH 0AaHKOBCKUX YCIIYT, CTEIIEHb
UX YJIOBJIETBOPEHHOCTH Ka4yeCTBOM OOCIY’KHBAaHUS B KOMMEPUECKOM OaHKe IpeiIoiaraeTcs

OIPCACIIUTD C MOMOLIBIO MAPKETUHI'OBOI'O UCCIICAOBAaHMA.

Ha ceropnsnnuii 1eHs HabII0AAETCS HEUETKOE Pa3rpaHUYCHNE TEPMUHOB «IIOTPEOUTENIbCKAsS
JOATIBHOCTBY U «JIOSUIbHOCTh OpeHay». OHU MOJIydniIM CBOE pa3BUTHE B pa3HOE BpeMs U B
paMKax pa3HbIX KOHIEMIHN: TEPMHH «JIOSIIBHOCTh OpeH/Iy» ObUI BBEIEH B YIOTpEOJICHHE B
Hayane 20-x rogos B CIIIA u mosiyuusn cBoe pa3BUTHE B paMKaxX KOHLENLUU OpIHAMHIA, a
TEPMUH «IIOTPEOUTENBCKAs JIOSIIBHOCTBY CTall aKTUBHO pa3BuUBaThcs B 80-€ roJibl B paMKax

KOHICIIIHUU MapKECTHUHTa B3aHMOOTHOIIICHUH.

YI[OBJ'ICTBOPCHHOCTB KJIMCHTaAa 3aBUCHT OT Kadc€CTBa pa6OTI>I BCEM KOMIIaHWH, TOorjga Kak
nmporpamMmmy JOAJIBbHOCTHU CICAYCT paCCMAaTpUBATh KaK OJJHY U3 AJIbTCPHATUB MAPKCTUHI'OBBIM
KOMMYHHKAIIUAM. O):[HaKO, HEAOOUCHUBATDH POJIb IMIPOrpaMM JIOSJIBHOCTHU TAKKE HE CIICAYCT,
MMO3TOMY B COBPCMCHHBIX YCIOBUAX IJIA OOJIBIIIMHCTBA KOMITAaHUI nporpaMmabl JIOAJIBHOCTU
JJIs1 KJIMCHTOB H€06XOI[I/IMO JOIIOJIHATE IMporpaMMaMu IO IMOBBIIICHUIO HOTpe6I/ITeJ'II>CKOI\/'I

YAOBIETBOPEHHOCTH.
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IHoBbIlIeHNE JIOSJIBHOCTU KJIHEHTOB B cepe pO3HUUYHBIX
0aHKOBCKMX YCJIYTI U BJIMsIHME HA (PUHAHCOBBIE
pe3yJbTaThl eATEJbHOCTH 0aHKA

Acean UcxakoBa
Heszasucumuviu uccneoosamenn, Kazaxcmau

B nanHOI cTaThe pa30UparoTCs KIIOYEBbIE aCMEKTh KIIMEHTCKOMN JIOSIIBHOCTH O0aHKa. B COBpEMEHHBIX YCIOBHUIX
PBIHOYHOW KOHKYPEHIUH, B JIF000H CTAOMIBHOW KOMIIAaHMH MM (MHAHCOBOM MHCTHUTYTE, OJHOW M3 OCHOBHBIX
LieJIei sIBIIsieTCs- IPUBJICYCHUE HOBBIX KIIMEHTOB U y/IepXKaHUe yxke nmeroniuxcs. [loaTomy ecth HE0OX0AMMOCTD
Juisi 0aHKa W BCEX KOMIIAaHWH B 1eJIOM, pa3paboTaTh IUIAH IO MOCTPOWKE CTAOWIILHON YZOBIETBOPEHHOCTH
KJIMEHTOB, TaK K€ BBICTPOUTH MyTh C U3YYCHHEM aHaN3a, C HEAOCTATKAMU U BO3MOXKHBIMH TIOTEPSIMH, YTOOBI
HUMETh CTaOMIBHYIO HPOTpaMMy JIOSUIBHOCTH. [Ipw BHEOpPEHNMM HAaHHON HporpamMMbl, OHO OyZeT pa3BHBAaTh
KOMILIEKC MapKETUHTOBBIX MEPONIPUATHIL. JJaHHAs TeMa, MOXKET MOKa3aTh, YTO MPOrpaMMa JIOSIBHOCTH SIBISAETCS
OJTHUM M3 KJTFOUEBBIX PHIYaroB IS IPUBIICUCHNS KINCHTOB, YTO B IIEPBYIO OUYEPEb MTOBIHSIOT Ha TPHOBUILHOCTS,
Ha JIOXOJ M Ha IOoKa3aTesu 0aHKa B IEJIOM. TeM caMbIM MOXKHO TaK K€ OTMETHTbh, YTO B OyXylieM B JI0OOH
Pa3BUTOH WM B pa3BUBAIOLICHCS CTpaHe, JaHHAs IIporpaMma OyneT oOpeTaTh HOBbIE 000POTHI B cepe OnzHeca
1 GaHKOBCKOTO OOCITy>KHBAHUS.

Jlumepamypa
1. Annpees A.I'. JlosnpHbIN noTpeOuTens. MapKeTHHT U MApPKETUHTOBBIE HCCIIE0OBAHUS,
— 2003 r. — Ne 2.
2. JI. C. HlasxoBckast, JlosmbHOCTD — Kak punocodus 2003 r
3. 0. JI. Bbyropckas, OT ctumynupoBaHUsi CObITa — K TOBBIIMICHUIO JIOSITBHOCTH
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Methods and Devices for Forming Rehabilitation Processes.
Application of Artificial Intelligence and Artificial Neural
Networks for Rehabilitation

Alexey Imamov

Abstract
In a modern society that implements and organizes various options for comprehensive and versatile
development of the innovative economy, especially in areas related to smart industries and technologies, stress loads
of all types that arise from the most active organizers of project development processes and generators of new
technical and commercial ideas aimed at optimizing and accelerating development processes require an adequate
response and unobtrusive , but extremely reliable and natural technologies and special equipment for rehabilitation.
Keywords: rehabilitation, artificial intelligence, neural networks, stress

B coBpeMeHHOM o0O0lIecTBE,  PEATU3YIOUIEM U OPIraHU30BBIBAIOLIEM pa3JIUYHbIE
BapUaHTbl KOMIJIEKCHOTO Pa3HOCTOPOHHET0 Pa3BUTHSI MHHOBALIMOHHOW 3KOHOMUKH, OCOOEHHO
B 00JaCTSIX CBA3AHHBIX C YMHBIMU IPOU3BOJCTBAMHU M TEXHOJOTHUSIMHU, CTPECCOBBIC HArpy3KH
BCEX BHUJOB, BO3HUKAIOIIME y HamOojee aKTUBHBIX OPraHU3aTOPOB MPOIIECCOB PA3BUTHUS
IIPOEKTOB M T'€HEPATOPOB HOBBIX TEXHMYECKUX M KOMMEPYECKMX UJAEH, HAIpaBJIECHHBIX Ha
ONTHMHU3ALMIO M aKCeJlepallio IPOLECCOB Pa3BUTHUSL , TPEOYIOT aJeKBATHON pEaKIUH U
HEHAaBS3YMBBIX, HO INPEIEIbHO HAAEKHBIX U €CTECTBEHHBIX TEXHOJOTMH M CHEUATIbHOIO
o0opyaoBaHus AJsl peabunuTanuu. HacmoavHvlie cnopmughsie uecpvl — 0OUH U3 BANCHELIUUUX U
NepCneKmMuEHbIX UCIOYHUKOS O/ 6CECMOPOHHUX MEXHOTI02UU PeaduIumayuu.

Pucynok 1, - Ha puCyHKEe T[IOKa3aHa MOJEIb
CHUCTEMHBIX YIIPABJISIFOLINX u pEerIaMEHTHPYIOIIMX
KOMILJIEKCHBIX MOJENbHBIX MOJCUCTEM C UCHOJIB30BAHUEM B
KauecTBe JUHAMUAYHBIX CBsI3€H MEXAy IOJBH>KHBIM
KOHTPOJIUPYEMBIM 00BEKTOM M CPEACTBAMHI MOOHMIIBLHOM CBSI3U
OECKOHTaKTHBIX PE30HAHCHBIX CEHCOPOB, Pa0OTAOUIMX IO

MNpuHOUIIaM SHCKTPOMaFHHTHOﬁ peBOHaHCHOﬁ
CIIEKTPOCKOIIMU MW HUMECIOUIUX PA3JIMYHOC KOHCTPYKTHUBHOC
HCIIOJIHCHHC.

PI/ICYHOK 2 , - Ha PUCYHKC TAKXXC TIIOKa3aHa MOZCIIb
CHCTCMHBIX YHOpaBJIAOOIUX n PErIaMCHTUPYIOIUX
KOMIITICKCHBIX MOJCJIBHBIX ITOACUCTEM C HUCIIOJIb30BAHHWEM B
Ka4deCTBEC JUHaMHW4YHBIX CBsI3CH MCKAY HNOABUKHBIM
KOHTPOJINPYCMbIM O0BEKTOM H CpeaAcTBaMu MOOUILHOM
CBs3U BBITIOJTHCHHBIMHA B BUJC YMHBIX 4aCOB, OECKOHTAKTHBIX
PE30HAHCHBIX CCHCOPOB, pa6OTaIOH_II/IX no HnpuHIOUIIAM
BHCKTpOMaFHHTHOﬁ pe3OHaHCHOﬁ CIICKTPOCKOIINH nu
UMCIOIIUX PA3IMYHOC KOHCTPYKTUBHOC MCIIOJTHEHUC.
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JUJ1s Tak Ha3bIBAEMBIX YMHBIX YaCOB UCIIOJIHEHUE CEHCOPa MPECTABISAET COOOH MIOCKYIO
KAaTyIIKy — 3JEKTPOHHYIO MHUKpPOILJIATy C OPUTMHAIBHON TOIOJIOIMEN IUIOCKOTO COJEHOW[A.
Taxoil ceHcop moJlydyaeT PHEPrui0 OT Oaraped 4YacoB M HAXOJIUTCS IOCTOSIHHO B PEXHME
KOHTPOJIS MTapaMeTPOB OpraHU3Ma UTPOKA B HACTOJIbHBIN TEHHHUC.

[Ipu 3TOM B MOHUTOPUHTE B PEKUME PEATLHOTO BPEMEHU MOT'YT U3MEPATHCSI HECKOJIBKO
BaYKHBIX [1APAMETPOB HA KOTOPBIE MOKET OKa3bIBATh BIIUSIHNE YEPECUYP NHTEHCUBHBIN XapaKTep
urpel. Hampumep, KOHIIEHTpalys caxapa B KPOBH, KPOBSHOE JIaBJICHHUE U T.II.

OcoOy1o Ba)XHOCTh MPUOOPETAIOT 3TH BapUaHThl MPUMEHEHHS B ClIy4ae WHTErpaluu B
MPOrpaMMHBIE CUCTEMBI BCETO peabMIMTAIMOHHOTO KOMIUIEKCA 3JIEMEHTOB MCKYCCTBEHHOTO

HMHTEJUIEKTA U UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

Capsule sensor
for online monitoring of
the digestive system

Shield

Sensing coil

Power supply

PucyHoxk 3, - Ha pUCYHKe TakKe IMoKa3aHa MOZEJb HHTETPaIbHOrO CEHCopa,
KOTOpBI BBOJUTCS] B OCEBOE OTBEPCTHE PYKOSATKU PAKETKH I HACTOIBHOTO
TEHHHCA.

Pucynok 4 Pucynok 5
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Pucynok 6 Pucynox 7

Pucynox 8 Pucynoxk 9

Pucynox 10

Ha pucynkax 4-10 uzo0OpakeHa MOJeNb.

Te, KTO CUMTAIOT HACTOJBHBIA TEHHUC JIETKUM BHJIOM CIOpTa, 3a0yKJaroTcs. XOTs,
Ka3aJoch Obl, CTOAT JBa 4eJOBEKA U IepedpachIBAIOT Apyr Ipyry msuuk. Hy, uto TyT moxer

OBITH ciioxkHOro? Tak AYMArOT JIMIIb TC, KTO HUKOTIAa HC UT'paJl B HAaCTOJIbHBIM TEHHHC.
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Ha camom fene «TuHT-1IOHT», pa3BUBAET MHOTO HE TOJIBKO (PM3MYECKUX, HO K MOPAIbHO-
BOJIEBBIX KauecTB. JTO WM CUJIa, U JIOBKOCTb, M OBICTPOTA peakUuu, 1 YMEHUE MPeCKa3bIBaTh,
NpCABUACTL CUTYAIlUIO 3a UTPOBBIM CTOJIOM. HpI/I HUI'p€ B TCHHUC TAKXKC Pa3BUBACTCA U MCJIKas
Motopuka. Ho paccmotpum Bee 10 OPSAAKY.

B TakoM Buae cmopra, Kak HAacTOJNbHBIA TEHHHC, CHJIa pPa3BUBAEeTCd HE B IMPSIMOM
MMOHMMAaHUHU ATOTO ciioBa. KoHeuHO, TpH 3aHATUH TEHHHCOM MBIIIIBI pYK HE OyIyT TAKUMH, KaK
y CHOPTCMEHOB OonuOmiaepoB. Ho MbIiel, 6€3 COMHEHHS, CTAHOBSTCS pelbedHee, TaK Kak
paboTaeT meueBoii cycraB, OUIETICHI U TPUIETICHI, & TAK)KE MBIIILBI KUCTEH PYK.

3nech Mo CWIOH TMoapa3yMmMeBaeTcsl cuia JABMKeHus pykd. Korma Bo3HuKaeT
HE0OXOMMOCTh PE3KO aTaKOBaTh CONEPHUKA, 3aCTaTh €ro BPACILIOX 3a CTOJIOM, TO yAaphl MO
MAYY OOJIZKHBI 6I>ITI) MOIIHBIMH W CHUJIBHBIMHU, TO €CTh TAKHUMHU, 4TOOBI COIICPHHUK HC CYMECJI Ha
HUX BOBpeMs cpearupoBarh. J[00aBUM K 3TOMYy pPa0OTy MBI HOT, KOTOPbIE IOCTOSHHO
HAXOJSATCS B IBI)KEHUU U HAMIPSIKCHUH.

Yro ke KacaeTcsi JJOBKOCTU U OBICTPOTHI PEAKIMH, TO HACTOJIbHBII TEHHUC OTIUYHO
pa3BUBAET 3TU KayecTBa. Benp mpu xopoliei urpe M4 JIETUT OYSHb OBICTPO, TOITOMY, YTOOBI
HE TIOTEPATh OYKH, HEOOXOIMMO JICHCTBOBATH CO BCEH JIOBKOCTHIO M OBICTPOTOM, Ha KOTOPYIO
TOJIBKO CITIOCOOEH UTPOK.

OOBIYHO cHTyalus 3a CTOJIOM Pa3BUBAETCS MTHOBEHHO, MOATOMY HEOOXOIMMO TaKKe
MMETh HEKOTOPbIE YMEHHS MpeadyBCTBOBaTh Oyaymiee. M, OykBaabHO 3a JOJIO CEKYHIIbI
npeayrajgaTh JIEHCTBUE COIMEpPHUKA, ONEpPEAUTh HaIpaBlieHHWE MOJieTa MsAda W CHIY yaapa,
pasrajath IUIaH JEHCTBUI U 0OMaHyTh,  3HAYUT - OOBITPATh.

Ouenb Oonblas Harpy3Ka B JaHHOM UTpe JIOKUTCS Ha HOTH UTPOKOB. HOTH BBIMONHSAIOT
00J1b1IYI0 PabOTy MO MEPEMELIEHUIO0 CIOPTCMEHA OKOJIO CTOJIa, UX paboTa SBISETCS BaXKHBIM
(hakTOpOM B UTpe W TPH JOCTIKEHHH KEeJIaHHOW moOessl. [loaToMy HE yIUBUTENBHO, YTO
MBIIIIBl HOT TEHHUCUCTOB OYEHb XOPOIIO HATPEHHUPOBAHBI, & 3TO MOXKET 3HAYUTEIBHO
yIy4IIUTh MOKa3aTelld U B JAPYTUX BUJAAX CIIOPTa, HAmpuMmep, B Oere. A 3HAYUT, HACTOJBHBIH
TECHHHUC MOXHO BKIIFOYHUTH B CUCTEMY TPECHHUPOBOK HEKOTOPBIX CIIOPTCMCHOB U3 APYTIHX BHIO0B
criopTa.

KoneuHo, OTpOMHBIN 0310pOBUTENBHBIN A(()EKT HACTONBHBIM TEHHHC TPUHOCUT

CCPACUYHO- COCY,Z[I/ICTOfI U IBIXaTeIbHOM CUCTEMAaM. BCIIL, nepemMeniasach OT OJHOI'0O Kpad CTOJIAa K
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JIpyroMy, MBIIIIBI CEpALld MOJYy4YaroT HAarpys3Ky, CpPaBHUMYIO ¢ O€roM IO MepecedyeHHOU
MeCTHOCTHU. 1 ueM nyuliie cepAlie HAaTPEHUPOBAHO, TEM MEHBIIIE PUCK CEPCUHBIX 3a00JI€BaHUM.

JlpIxarenpHas CHUCTEMa IIPM MHTEHCUBHOM WIPE TAKXKE MOXKET IOJYyYHUTh PA3BUTHE U
oueHb moJNe3HBIH 3Pdexr. IIporcxoauT MOCTOSHHAS BEHTWISILUSA JIETKUX, YJIy4llaeTcs M
TpeHupyercs ux padora.

Henb3st ocraBuTh 0€3 BHUMAHUS U MOJIOKUTENbHBIN 3()(EKT OT 3aHATHI Ha 3pUTEIBHYIO
cucreMy 4enoBeka. OcOOEHHO, ITOT BUJI CIIOPTA MOJIE3€H TEM, KTO MHOT'O BPEMEHH IIPOBOJUT 32
KOMITBIOTEPOM. I'J1a3a MOCTOSTHHO IepeHaIpAratoTcs U ycraroT. [Ipu urpe B TEHHUC IPOUCXOIUT
TPEHUPOBKA TJIA3HBIX MBIIIL], TOTOMY YTO IJIa3a JIOJDKHBI CIEIUTh 3a OBICTPBIM JBHKCHHEM
IIapuKa, a TakXe YCIeBaTb pearupoBaTh M, NPH ATOM, €lle HabIoJaTh 3a JIEHCTBUAMHU
OINIIOHEHTA.

beccniopHO, «IMHT-IIOHI» OTIMYHO BJIMSAET HA KOOPAWHALMIO JABUKEHUM, BEIb HYXKHO
ycIieBaTh OTOMBATh JIETSIIUI M54, a JAJIs 3TOro 0e3 TOYHbIX U CKOOPAMHUPOBAHHBIX JBHKEHUHN
BCErO0 Teja IPOCTO HE 00OUTHUCH.

HacronbHbll TEHHHC pa3BUBAET HE TOJBKO JIMUHBIE, HO U IEJIOBBIE Ka4eCTBA B XapaKTepe
YEIJI0OBEKA.

HacTtosbHbli TEHHUC TaKXkKe MOJIe3€eH Ul JIt0JIel, y KOTOPBIX €CThb 5kaj00bl Ha CepeYHO-
COCYIUCTbIE W JbIXaTelbHble CHUCTEMbl. (O310pOBUTENBHBIA APQPEKT, OKa3bIBAIOLIMIA
ITOJIOKUTEIbHOE BIUSHAE HIMEHHO HAa OTU CUCTEMBI OPraHNU3Ma, JOKa3aH B IIPOLIECCE ITPOBENCHUS
C paccMaTpUBaEMOM KaTeTOPUEN NAIMEHTOB YHUKAJIBHBIX YPOKOB IO MOEH aBTOPCKOM
METOAMKE.

PaccMmoTpuM B yeM ke CMBICIL. B miporiecce urpsl, Korja Urpok InepeMenaeTcs OT OXHOro
Kpas cToja K JpyroMy, Ha MBIIIIBI CEPALA OCYIIECTBIISIETCS HArpy3Ka, CpaBHUMAs ¢ Harpy3Kou
BO Bpems Oera. Ilomb3a TpEeHMpPOBKM cep/lla 3aKIHYaeTCsl B CIEAYIOIIEM: YeM JIyYllle Thl
TPEHUpPYEIIb CEpPACYHYIO MBIy, TeM MEHbIIE PUCK 3a00JIeBaHUI CEpJEUHO-COCYAUCTON
CHCTEMBbl, B TOM 4YHCJ€ HACTYIUICHUs CEpAEYHbIX MNpHUCTynoB. JlaHHas mpolieMa OuYeHb
aKkTyaJlbHa B TEKYIIUX YCIOBHUSX, TaK KaKk HMEHHO CEepJe4YHO-COCYAMCTble 3a00JieBaHUS
3aHUMAIOT [IEPBOE MECTO CPEAU MPUUNH CMEPTHOCTH HACEIICHHUS.

Kakyro e monb3y HacTONbHBIA TEHHHUC OKAa3blBAET Ha JbIXaTEJIBHYI) CHCTEMY
opranusma? briaromapsi IbpIXaTeIbHBIM JBMKEHUSM IPOUCXOIUT IOCTOSTHHAs BEHTHIISILIMS

JIETKUX, MOKa3aTeleM KOTOpOHl siBisieTcs MUHYTHbIM o0beM npixanus (MOJ]) — xomuuectBo
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BO3/IyXa, Mpoxoisiee yepes jJerkue 3a 1 munyty. B mokoe MO/ paBen 5-8 11, a mpu puzudeckoit
Harpy3ke yBenuuuBaetcst U gocturaet 150-180 1. O6p19yHO B oKOe uenoBek norpedssier 200-
300 mut kucopoaa B MUHYTY. Bo BpeMst UTpbl B TEHHUC MTOTPEOJIEHHE KUCIOPOia BO3PACTAET J0
2-3 n/muH. U 310 3aKOHOMEpHO. MbImiednast pabota HeMbICInMa 0e3 yBeIUYeHHs ra3000MeHa,
MIOCKOJIbKY SHEprus uepraercs B IMpolLiecce OKUCICHMsS OpraHMYecKUX BemiecTB. Jlaxe mpu
HeOOIbIINX (HU3MUECKUX HATPY3KaX U3MEHEHUS JbIXaHHsI YeTKO BbIpaxkeHbl. [Ipu erkoit padote
oOMeH ra30B Bo3pacraer B 2-3 pasa, npu Tsokenoit — B 20-30 pa3. He 3aHuMaromuiicss CoopTom
yenoBeK aenaer 14-18 npixanuit B MuHyTy. Ilpm urpe B TEHHUC 3TOT IOKA3aTelb MOXKET
coctaBmsitTh 30-40. [Ipu 3HauMTenbHOH (U3MYECKON HArpy3Ke JIerO4YHas BEHTUJISALIUS
YBEJIIMYUBAETCS, B pe3yJIbTaTe Yero BO3pacTaeT MPOHUKHOBEHHUE KHCIOpOaa B KpoBb. [Ipu aToM
13 KKJIOTO JIUTPa BJIBIXaEMOI'0 BO3/TyXa KUCIOPOa UCIIONb3yeTCs Ooubliie (4-6%), 4emM B TOKOE
(3-4%). Ilpu yBenuYeHUH HArpy30K BO3pacTacT M CKOPOCTh KpOBOTOKA. Tak, B mokoe 3a 1
MUHYTY 4Yepe3 cepAle HpoXoauT 4-5 51 KpoBU. A BOT NMPU WUrpe B TEHHHC OHO CIIOCOOHO
nepeKavynBath 10 35 71 KpoBH B MUHYTY. Ha IUPKYJIAIUIO0 KPOBU OOJIBIIOE BIAMSHUE OKA3bIBACT
u yacrora cepaedabix cokpamenuii (UCC). B mokoe UCC komnebnercs ot 50 no 80 ya/muH, mpu
Harpy3Ke 3HauyuTeNbHO Bo3pacTaeT. Tak, y TeHHucuctoB npu pazmunke YCC cocrasmsier 120-
140 ya/muH, mocie mojJa4yu ¢ BBIXOJOM K CETKE M KOPOTKOro po3bIrpbima ouka — 150-170
yJI/MHH, TIOCJIe YIPaXXHEHHUS «BOCbMEpKay Ha 3aaHel nunuu — 172-190 yn/mun. [IpuBenennsie
MPUMEPHI MOKA3bIBAIOT, UTO HATPy3Ka Y TEHHUCHUCTOB-CIIOPTCMEHOB BO BpeMsi COPEBHOBAHUM 1
TPEHUPOBOYHBIX 3aHSATUH JTOBOJIBHO OoJbIas. OHA COMPOBOXKAACTCS ¥ BBICOKMMH MYJIECOBBIMHU
MOKa3aTessIMHU.

Takxke yHUKaIbHOCTh HACTOJIBHOTO TEHHHCA 3aKIFOYAeTCsl B TOM, YTO YJIy4IlIaeTcs U
3pUTeNbHAs CUCTEMa YeJoBeKa. A 3TO OCOOEHHO aKTyallbHO JUISi T€X, KTO MHOTO BPEMEHHU
MIPOBOAMT 3a KOMIIBIOTEpPOM, Hampumep, padotHuku |IT chepsl. B crneactsue perymisipHoit
paboThI 32 KOMITBIOTEPOM, OHH MOCTOSIHHO MEpEHanpsAraroTcs U ycTaroT. [Ipu ucnonap3oBaHUN
MO€H aBTOPCKOW METOJAMKH HTPbl B HACTOJNBHBIM TEHHUC MPOUCXOAUT TPEHUPOBKA TIIa3HBIX
MbI. PaccmMoTpum mporecc moapoOHee. B xome Urpsl ria3a JODKHBI CIEIATH 3a OBICTPHIM
JBIDKEHUEM IIapHKa, a TaKKe pearupoBaTh W TPH OTOM €IIe HaOM0JaTh 3a JEeHCTBHEM
omnmoHeHTa. To ecTh, TI1a3HbIe MBI JOKHBI OBITh CHOKYCHUPOBAHBI HA HECKOJIBKUX Pa3HBIX

Toukax. M1 mo moel aBTOpCKOﬁ TCXHOJIOTUKN MJIA WX TPCHUPOBKH, B XOJAC PAa3MHUHKH, 5
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JEMOHCTPHPYIO TaKyl0 YHHKAJIbHYIO (UTypy KacaHWs Ms4a, B KOTOPOH ONIOHEHT JOJIKCH
OTOUTH MSH.

[TostoKUTENEHOE BIUSAHUE HACTOJBHBIM TEHHHUC OKAa3bIBAET M Ha OM3HEC, a TOYHEE Ha
OM3HECMEHOB WM TPEIIPUHUMATENICH, KOTOpPhIC PETYyJSPHO HAXOJATCS B CHTyaIUsX, KOTaa
MPUHUMATh PEHICHUE MPUXOAUTCS MPAKTHUYCCKA MOJTHUCHOCHO. TEHHHC - 3TO OYEHb OBICTPBIi
CIIOPT, CHUTYyaIMsl MOYKET MCHATHCS OYKBaJIBLHO 3a JIONH CeKYHbI. [103TOMY 3/1€Ch HY)KHO YMETh
MPUHUMATH TIPABUILHBIC PEIICHUS, MPAKTUYCCKU HE pa3ayMbiBas. Y OW3HECMEHOB, NMEIOIIUX

Takoe X000u, KaKk HaCTOJBHBIN TEHHHC, €CTh OINpe/IeIIeHHbIC TIPEUMYIIIECTBA.

A List of References, Patent and Licensing Information

1
United States Patent 10,065,068
Wilson September 4, 2018

Adjustable ankle rehabilitation apparatus

Abstract

Various embodiments provide an adjustable ankle rehabilitation device for rehabilitating torn
ligaments associated with a sprained ankle. The rehabilitation device can include a planar
platform secured to a shoe, and a balancing rail adjustably attached to the bottom of the
platform and extending fore to aft. The balancing rail is configured to selectively place a
desired amount of stress on the medial muscle or, alternatively, the lateral muscle by adjusting
the balancing rail from side-to-side. The device can include adjustable fasteners to secure the
balancing rail at a desired position adjacent the bottom of the platform.

2
United States Patent 9,616,283
Heineck , etal. April 11, 2017

Therapeutic device

Abstract

A low stress therapeutic device is provided by utilizing foot plates and guide rails having
operationally tracking surfaces of a low coefficient of friction supported by a platform.
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The device includes a rail stabilizer equipped with extending longitudinally recess or slot and a
slideably mounted foot plate having upon its underside a longitudinal projection slideably
retained within the rail recess. The therapeutic device may be designed to operate under
relatively effortless strain at a low coefficient of friction. The therapeutic device is useful for
knee replacement, stroke victims, ACL repair, and other therapeutic treatments requiring a
nominal initiating effort of movement for rehabilitation. The device may be provided as a one
or two footed device of a light weight particularly useful in a patient sitting or lying position.
The foot plates may be appropriately equipped with longitudinally underside tracking guides
reciprocating sliding within longitudinal slots provided by a tracking rail.

3
United States Patent 9,532,916
Tsui, etal. January 3, 2017

Wearable power assistive device for hand rehabilitation

Abstract

A wearable power assistive device for hand rehabilitation includes a hand brace having an
external platform and an internal platform connected to and spaced inwardly from the external
platform. Five finger assemblies are adjustably mounted on and extending from the distal end
of the external platform. Each finger assembly includes a proximal follower assembly for a
metacarpophalangeal joint. Five motors are used to actuate the five finger assemblies
respectively. Each motor is mounted in close proximity to the external platform and has one
end connected to the external platform and another end coupled to its proximal follower
assembly by a ball joint in order to facilitate transfer of force and minimize

mechanical stress on the other parts of the device.

4
United States Patent 7,255,619
Rasmussen August 14, 2007

Variable resistance aquatic device and methods of using the same

Abstract
An aquatic device is usable in an aquatic environment for a variety of purposes, such as

physical therapy, rehabilitation, and/or exercise. The aquatic device permits a person to
simulate a walking or running gait cycle in the aquatic environment, reducing the stress/strain
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associated with walking or running on the ground. An aquatic device includes a foot-receiving
member rotationally coupled to a fin member. The fin member, when in an extended position,
provides increased resistance as the person attempts to walk or run in the aquatic environment.
During a walking or running gait, the fin member moves into a folded position, thus reducing
the resistance of the water on the aquatic device. The aquatic device is adaptable and modifiable
to have varying shapes, designs, sizes, resistance levels, and/or other aspects.

5
United States Patent 6,056,613
Pike May 2, 2000

Multi-purpose floatation device for recreation, exercise, instruction and rehabilitation purposes

Abstract

A recently popular form of exercise and therapy, aquatic exercising devices present unique
operating conditions to the body because of their use of water resistance and their buoyancy.
By making proper use of water resistance, such devices can provide the body with excellent
muscular and cardiovascular training, at the same time, the buoyancy offered by these devices
eliminates the stress and injuries associated with the jarring impact of such landbased exercises
as running and aerobics. It is also an object of the present invention to provide an aquatic
exercise devise that is a singular unit. The inventor began attending a water aerobic class in
1995 for health reasons. Exercising in the water took most of the pain out of the movement, but
the inventor found that she was still hurting herself. She sought to reach a truly weightless state
in which to condition her body. She tried the various devices provided by the pool facility but
none proved effective in granting her the non-impact workout she was determined to find. With
a problem to solve the inventor experimented, altered and designed a new and improved
floatation device that is uniquely different in its adaptability to numerous applications. A
uniquely different floatation device this invention goes beyond the restrictive designs of prior
art designed to address one or another aspect of aquatic safety, exercise, rehabilitation or
recreation. This invention adapts to usage in a multitude of expressions from water yoga, a
unique synergy of ancient eastern culture and modern day technology; to aqua aerobic
exercises incorporating cardiovascular enhancement activities; rehabilitation of physical injury
or illness; as well as addressing the basic aspects of water safety and learning how to swim. A
floatation device for various exercises, instruction, rehabilitation, therapeutic and/or
recreational purposes; this invention provides floatation support as no other product on the
market because of its unique design and flexibility and the multiple number of ways in which it
can be used. With this invention its possible to float supine, moving through various water yoga
relaxation movements and stretches; ride it like a bicycle seat; sit on it like a swing; wrap it
around the torso and clip it on for deep water workout and/or for those who are uncomfortable
in water, but who must get in for health and/or rehabilitation purposes; hold it with hands; slip
it under arms, front to back, or back to front; all to move through various exercises for

health, rehabilitation and fun. The variation is used to provide superior floatation in a clip on
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style. With this invention secured around the torso, up the chest and around the back of the
neck, the wearer is provided with no-hands support. While wearing the invention the wearer
can float forward to swim and learn strokes; tread water in an upright position; and/or float
supine; all with complete range of motion of limbs and/or torso. This variation of the invention
can be utilized in swimming instruction, pool safety, rehabilitation, recreation, instruction and
general poolside safety.

6
United States Patent 5,476,429
Bigelow, etal. December 19, 1995

Treadmill for use with a wheelchair

Abstract

An exercise device for the occupant of a wheelchair acting as a treadmill which may be used for
cardiac stress testing, cardiac or stroke rehabilitation, fitness training, aerobic training or
educational/physical games, with the device including a generally inclined ramp having parallel
sides, a forward entrance portion, a movable dolly mounted on rails on the sides of the ramp,
the dolly having a pair of laterally movable caster capture plates with openings to receive the
front casters of a wheelchair and angular rods cooperating with the wheelchair drive wheels
acting to adjust the lateral spacing of said plates, locking means for the dolly to retain it in its
forward position, separate locking means for locking the dolly in its rearward position when a
wheelchair has been moved onto the ramp into operative position, a pair of enlarged openings
adjacent the rear edge of the ramp, and a pair of longitudinally movable rollers beneath the
ramp and movable between a rear retracted position allowing the wheelchair drive wheels to be
partially received in the openings and a forward position under the drive wheels to engage and
lift the drive wheels so that the user can manually rotate the wheelchair drive wheels to rotate
the rollers and provide signals to a control apparatus for the desired type of training, testing

or rehabilitation.

7
United States Patent Application 20130261514
Kind Code Al
TSUI; Michael Kam Fai ; etal. October 3, 2013

WEARABLE POWER ASSISTIVE DEVICE FOR HAND REHABILITATION

Abstract
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A wearable power assistive device for hand rehabilitation includes a hand brace having an
external platform and an internal platform connected to and spaced inwardly from the external
platform. Five finger assemblies are adjustably mounted on and extending from the distal end
of the external platform. Each finger assembly includes a proximal follower assembly for a
metacarpophalangeal joint. Five motors are used to actuate the five finger assemblies
respectively. Each motor is mounted in close proximity to the external platform and has one
end connected to the external platform and another end coupled to its proximal follower
assembly by a ball joint in order to facilitate transfer of force and minimize

mechanical stress on the other parts of the device.

8

United States Patent Application 20120329611
Kind Code Al
Bouchard; Marc ; etal. December 27, 2012

Motorized Lower Body Rehabilitation Device and Method

Abstract

Disclosed is a motorized rehabilitation apparatus and method for disabled, impaired or injured
individuals, which trains a proper gait, increases blood flow, relieves stress, and reconditions
lower body muscles and joints. The device comprises a powered stationary bicycle having a
seat, handle grips, and rotating foot pedals that receive motive input from an electric motor and
user input. The device further includes a pair of thigh braces that are connected together
between the user's thighs via a hingeable link and chain that controls and trains an individual's
limbs through the pedal rotation. The disclosed method further combines the present

bicycle device for rehabilitation in conjunction with visual stimuli in the way of a three
dimensional television display that stimulates endorphins, relieves mental stress and allows the
motive input from the bicycle and mild user input to exercise the limbs of a user without
focusing on the rehabilitation activity.

9

United States Patent Application 20070093153
Kind Code Al
Rasmussen; Scott K. April 26, 2007

Variable resistance aquatic device and methods of using the same

Abstract
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An aquatic device is usable in an aquatic environment for a variety of purposes, such as
physical therapy, rehabilitation, and/or exercise. The aquatic device permits a person to
simulate a walking or running gait cycle in the aquatic environment, reducing the stress/strain
associated with walking or running on the ground. An aquatic device includes a foot-receiving
member rotationally coupled to a fin member. The fin member, when in an extended position,
provides increased resistance as the person attempts to walk or run in the aquatic environment.
During a walking or running gait, the fin member moves into a folded position, thus reducing
the resistance of the water on the aquatic device. The aquatic device is adaptable and modifiable
to have varying shapes, designs, sizes, resistance levels, and/or other aspects.

10

United States Patent Application 20060211937
Kind Code Al
Eldridge; Robert September 21, 2006

Garment to facilitate use of a portable monitor device

Abstract

A garment configured to hold a portable medical device, and more particularly to a modified
upper garment to hold, secure and conceal a heart monitor while allowing easy and unobtrusive
access to cardiac lead points on a patient. The garment has an exterior pocket for a monitor. It
further has a plurality of openings to allow attachment of monitor leads on a patient without the
need to remove the garment. The openings may also have closure means. The garment provides
modesty, comfort, durability and an attractive appearance. The garment may be configured for
use in all cardiac rehabilitation situations including exercise and stress testing. The entire
garment is made of x-ray transparent materials.

11

United States Patent Application 20060142680
Kind Code Al
larocci; Michael Anthony June 29, 2006

Active assist for the ankle, knee and other human joints

Abstract

A human joint assist device that applies a torque at the joint to assist physiological exertion
forces, that is the load carrying task of the joint and surrounding muscles, tendons, and
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ligaments. The application of this device reduces the physiological exertion force requirement,
and may be adjusted with respect to assist level, to suit the issue associated with joint motion
and is useful for joint rehabilitation and sports activities. Among other things, this results in a
reduction of physiological exertion force in a fashion that makes it easier to extend the levers
(long bones) associated with extension against a given resistance. For example, standing from a
squatted position with the assist of this device reduces the stress on physiological members
associated with joint articulation.

12

United States Patent Application 20180001172
Kind Code Al
SUTTA,; Peters ; etal. January 4, 2018

STRUCTURE OF ACCESSORY ELEMENT FOR EQUIPMENT OF FLOORBALL
TRAINING COURT AND USE OF IT FOR FORMATION OF FLOORBALL SIMULATOR

Abstract

The invention refers to the equipment of the training rink for floorball, manufacturing of
exerciser structural element, applying concept of tennis racket stringing. Proposed design of
subsidiary element for floorball rink arrangement characterised with that it is made as
latticework formed by: two parallel end plates; several threaded rods as stiffening members;
two elastic string structures disposed in two parallel planes, at that each of it presents one side
of mentioned latticework and provided with: --holes for fastening threaded rods which assure
rigidity and load bearing capacity of the subsidiary element frame structure; --holes for criss-
cross stringing in two parallel planes and string fastening at mentioned end plates
independently one from another.

13

United States Patent Application 20160296815
Kind Code Al
Pindrik; Michael October 13, 2016

More To Bouncing Ball

Abstract
Easy to assemble and disassemble gaming apparatus that allows a single player to play a game

comparable to Tennis and/or Ping Pong in a limited space environment The proposed game
apparatus also allows a single player to perfect his or her skill.
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14

United States Patent Application 20070238561
Kind Code Al
Hu; Liang-Fa October 11, 2007

Structure of toy tennis racket

Abstract

Structure of toy tennis racket, which mainly improves composition of hitting face of

toy tennis racket; it stretches string that one side is adhesive across holes around head

of tennis racket in horizontal and longitudinal to make network, so that one side of this network
is adhesive face and another side is the hitting face; such combination makes hitting face of

toy tennis racket that can produce rebound force owing to the flexible network, furthermore,
such racket may provide best ventilation effect to reduce wind resistance, you can hit ball easily
as if playing with real tennis racket.
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Philosophical-Mathematical Paradox of Dots

Hikmat N. Vazirov, Ph.D,
Fikrat H. Vazirov-Kangarli

Abstract

For the first time it was established, that geometric line constructed from dots is not solid, but a dashed line. And
there can’t be solid lines without voids. The same words can be said about surfaces and planes. It is shown, that rational
and irrational numbers are qualitatively different from a philosophical point of view and therefore not comparable. For
this reason, they can’t be placed on the same numerical axis. New mathematical-philosophical paradoxes had been
considered. Today it is commonly supposed, that physical continuum is solid, continuous, without voids. It is shown,
that continuum is having holes in truth. And the interaction of the holes of the continuum with its dots is the source of
the philosophical movement. For the first time a new concept of philosophical freedom (archefolia) has been proposed
in the article. To explain the essence of this new concept, the authors chose the methodology of mathematics.

boe coszoan namypanvuvie uucna; 6cé ocmanvhoe — 0eno pyk uenosexa. JI.Kponexep.
Hayka ne coenaem u waza énepeo, noxa gunocoghusi He 0000pum u He 800XHOBUM ee HA IMO.
T.Manmn.
Xopouwiee nauano nonoena omravano. Ilocosopka.
Benuxuti opamop noxooic na 3auxy. /ao 0e y3uH.

Hayka He TONBKO JOJMKHA HAXOJUTh U BBISICHATH HEOOXOJIMMBIE, OOIEOJIE3HbIE SIBICHUS U
3akOHBI Mupa (TO-GUIOCOGCKH — BelmM), HO H TNPOOYKIaTh eIie CIsliee CO3HAHHE,
MpeHa3HAauYeHHOE I MOMCKa UCTUHBI. M TO 00CTOATENBCTBO, UTO CPEAM UCCieioBaTeNlel Majlo
rIIyOOKHUX ¥ TIO3TOMY MaJIo IOHUMAIOIUX JIFOJIeH HE TMOBOJI 3aHUMAThCS TOJIBKO MTOBEPXHOCTHBIMU
npobieMaMu M Jiep)KaTh HayKy B apemote. [loaToMy HyXHO MOHSTH, 4yTO ©€3 IpPaBHIbHBIX
dbunocodckux paccyxneHuid U pediaekcuu HaWTHU UCTUHY OyneT HeBOo3MOxHO. Ho penko Kto
3aJJyMbIBA€TCs O TOM, YTO SI3BIKOB PACCYKACHUI MOKET OBbITH MHOT'O, HAIIPUMED, A3bIK PUIIOCOPHH,
SI3BIK MaTEMAaTUKH, S3bIKU (DU3HKH, PaBa, SJKOHOMUKHU, (OpMaTbHON JIOTHKHU, OBITOBOM SI3BIK H T.1.
U xon, n pe3ynpTaT paccykaAeHui OyJeT 3aBUCeTh OT si3blKa. Tak, Hampumep, B GU3UKE YUCIIO T
MOXKHO 3aMeHHUTh Ha 3,14, a BMecTo umMcia € MOKHO nucarb 2,7. JleWCTBUTENBHO, €CIU B
U3MEepeHusiX noiay4yeHo 3,14 ammnepa, To HUKTO HE 3alpeliaeT TOBOPUTh T amrepa. To ke 0ObIYHO
MOXXKHO JieflaThb M B MaTeMaTuKe, 3aHMMAIOIIEWCS KOJIMYECTBEHHBIMM OTHOLIEHUSMH MHpa
(peansHocTH). Hackompko 310 mpaBmibHO? Tombko ¢umocodusi cmocoOHa OTBETUTH HA 3TOT
Boripoc. Ho cerognsimaee 6e3mapHoe rope-pykoBoactBo BAK AP, ynpazaaus ¢unocoduto as
YUYEHBIX, UCCIEN0BATENEed M JOKTOPAHTOB, JIMIIHMW pa3 J0Ka3ajlo CBOK HEKOMIIETEHTHOCTb U
HErpaMOTHOCTb. He MoHSIB IIEeHHOCTh, BaKHOCTh M HEOOXOMMOCTb (UIIOCO(PHH 111 HAYKH, OHA TEM
caMmbIM moryOmia Oynyiiee Hayku Hamied ctpanbl. Hu oauMH HccienoBarenb Aaxe MPU BCEM
KEJTaHUM HEe CMOXKET HU30aBUThCA OT 3aBUCUMOCTH Haykud oOT ¢umiocobpun. M mpu sToM
HenmpuemsieMble QUIOCOPCKUE HJIeH, HO HE KaXyIIUecs TaKOBBIMH, 00s3aTENIbHO NMPUBEAYT K
HEMCTUHHOMY M HETMOJIHOMY MOHHMMAaHUIO U TOJIKOBAHUIO 3aKOHOB HAyKH M caMoro Mupa. A 3To, B
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CBOIO O4Yepelb, MPUBEAET K JETpalalfM, KaKk CaMUX HMCCIIE0BATENe, TaKk U cTpaHbl. Bo3MOXkHO,
yIpa3IHUTh MOKHO MOYTH BCE, HO TOJIbKO HE (hrstocoduio! Campblii BETMKHI TeéHUI BCEX BPEMEH —
I'erenb — Ha3piBan Gruiocoduro aOCOMOTHBIM 3HaHHEM. Y MBI C yOBOJIBCTBHEM COUIAPHBI C HUM
U COTJIACHBI C TeM, 4TO 0e3 puiocoduu HeT aedarenbHoCcTH BooOmie. be3 ¢punocoduu HeT HU HAyKH,
HU TOJUTHUKY, HU JUIIJIOMAaTUH, HA IIPaBa, HU PEJIUTUU, HU UCTOPUM, HU STUKU, HU ICTETUKH, HU
HCKYCCTBA... OJTHUM CIIOBOM, HU4ero. @uiocopusi — HaurIaBHEHIIee U3 BCEX YeNOBEUECKUX JIEI.
Hemapom ['erenp mouTH KaKAOW W3 TMEPEYUCIICHHBIX O0JIACTEH YeIIOBEYECKOW JIeSITeTbHOCTU
MOCBSTHII IIPOU3BEIeHUE, HanpuMep, «Dunocodus mpasay, «Dunocodust peurum uin, CKaxem,
«Dunocodus ucropun». bes punocopuu HeT U OBITH HE MOXKET YIIpaBJICHUS Tocy1apcTBOM. OueHb
Hageemcs, uTo BAK cpouno ucnpasut cBoro omnoky. Kogekc yectu camypaeB «bycumo» riacur:
«CoBepuinii omMOKY W TYT K€ HCHpPAaBUI — CUUTAETCS, YTO OWIMOKU He coBepurn». Ocraercs
TOJIBKO HazeaTbes, 4To Y BAK coBecTu Bee k€ HEMHOXKKO HalJeTcsl.

Takum 00pa3oM, CTAHOBUTCH MOHSATHBIM, YTO Pe3y/JbTAT MOMCKA MCTHHbI 3aBHCHT OT
crocoda paccysKaeHHus.

Wtak, OomHOW W3 W3BECTHEHIIMX MPOOJIEeM MaTEeMAaTUKH SBISETCS JPEBHsSI TpodiieMa
MIPOUCXOXKACHUS U CYIIHOCTH ynceln. OJIHaKo, 3Ta podiema mo ceit [eHb GruIocopcku He pelieHa.
[IpyunHa B TOM, YTO C aHTUYHBIX BPEMEH MaTeMaTHKa MpU3HaBalach BO3BBILIEHHON HAYKOW, HE
MpeAHa3HAYEHHOM NJIs1 UCCIIEIOBAHUS MPUPOJIbI, U IMOTOMY Ha IPAKTUKE B SKCHEPUMEHTaX He
ucnonb3oBanack. Ilo3TOoMy OmMMOKM W HENPABHJIBHOCTH B CaMOHM cCHCTeMe H Haydajax
MaTeMaTHKH 0e3 JKCIEPHMEHTOB OKAa3bIBAJIUCH He3aMeTHbIMM. Ho 3Tu HenpaBUIbHOCTH
MIPUBOJIMIM K HEBEPHBIM PE3yJIbTaTaM YK€ BHOCIEACTBUU. M 3T OoMOKYM B cUCTEMaxX U Hadajgax
MaTeMaTUKHU JAar0T 0 cede 3HaTh U cerogus Ttoxe. [loatomy Hobenesckuit maypeatr Maxkc Jlays B
cBoeil «McTopuu ¢usukm» numier: «M3 HEKOTOPBIX AOMISAIIUX 10 HAC BbICKa3bpiBaHWi I[lnaToHa
(427-347 no H.3.) MBI y3HaeM O COBEPIICHHOM IMPEHEOPESIKEHUU KO BCIKOMY IMITUPUUYCCKOMY
uccnenoBaHuio. JItoOble TOMBITKM «OCKBEPHHUTH» BO3BBIICHHYI0 HAayKy — MaTeMaTHKy —
IPUMEHEHHEM €€ 3a IpejiesiaMu 00JIaCTH YMCTBIX UAEH BCTpeuanu pe3koe nopuianue. FiMeHHo ¢
3THUM CBSI3aHO TO, uTO ApuctoTenb (384-322 10 H.3.) B CBOEH BEIMUYECTBEHHOW CUCTEME HAYKU Aall
B O0JIACTH €CTECTBO3HAHMs JIOTMYECKMH WM Yallle TOJIBKO CO(MUCTHYECKHM aHalu3 MOHSATHH,
JIOBOJIbHO HEKPUTUYECKU BBIBEJIEHHBIX M3 IMOBEPXHOCTHO YCTaHOBIEHHBIX (DakTOB. Jlaxe Takoi
reHUi, Kak ApxXuMmea, HE HMeJl 3HAUUTEIbHOrO BIMSHMUS. MBI HE 3Ha€M CUCTEMATUYECKOTO
UCCIIEIOBaHMs MPUPOABI HU B JIPEBHOCTH, HU B cpeaHue Beka» [1]. W ¢ pa3BuTHeM Hayku 3TH
HENPaBWJIBHOCTH B CUCTEME MaTeMAaTHUKH U, B YACTHOCTH, B MMpoOJIeMax YKcesl, TOXKE pa3BUBAIINCH,
pacimpsIMch U yriayOmsimuch. M ceroHs Ha JaHHOM 3Tare pa3BUTHS Haykd 3Ta (uiocodcekast
¢usnko-mMaTemMaTuyeckas mnpobdiema mnpuoOpena HOBYIO aKTYalbHOCTb, aKTYaJbHOCTb Ooiiee
BBICOKOTO ypoBHS [2]. [ToaToMy cerofHst OpoCHTh HOBBIN B3IV HA 3Ty IpobieMy — npobiiemy
qucen — saBisieTcs Guiaocopcekoit HEOOXO0IUMOCTBIO.

W3 aneMeHTapHON MaTeMaTUKU U3BECTHO, YTO YUCIIA YI0OHO 0TOOpa)kaTh Ha YHCIOBOU MPSIMOM
(ocu). BeiOpaB 1Be pou3BOJIbHBIE TOYKU Ha 3TOM npsaMoit (y1o0HO BbIOpaTh Touky 0 u Touky 1),
YCTaHABJIMBAIOT €AMHUILY UIMHBI, PABHYIO PACCTOSHUIO MEXAY HUMHU. T.e. JJIMHA OTpe3Ka MEXIY
Toukoi 0 u Toukoii 1 ectb equHuIa AIUHBL. U uncna (Touku), BEIOpaHHbIE HA 3TOM YKUCIOBON OCH,
OyAyT pacnojoXeHbl Ha KaKOM-TO paccTosiHUM OT ToukH 0. [Ipu 3ToM 3TO paccrosiuue OyaeT uiu
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COM3MEPUMBIM C €IMHMIEH JJIMHBI, WIA HEeCOM3MEpUMbIM. COM3MEPUMBIM JUJIMHAM OTBEYAIOT
palroOHaNbHBIE YKCIA. DTO 03HAYAET, UTO CYIIECTBYET KAKOW-TO MAJIEHBKUI OTPE30K HA €IMHUIIE
JUIMHBI, U3 KOTOPOTO IIyTEM MHOTOKPATHOIO MOBTOPEHHUS B TOYHOCTU MOTYT OBITh MOJyYEHBbI U
€IMHMLIA JUIMHBI, W JUIMHA, COOTBETCTBYIOLIas J000My pauuoHaipHOMYy uuciy. Ho, Tak
MIOJIyYHUJIOCh UCTOPUYECKH, YTO HA YHCIOBOM OCH PACIOJIOKUIM TAKXKE TAKUE YUCIIA, PACCTOSHUSA
710 KOTOPBIX HUKAK HE MOTYT OBITh COM3MEPUMBI HU C €IUHMIIEH IJIMHBI, HU C 3THM MEJICHBKUM
OTPE3KOM, KakuM Obl MaJIeHbKUM OH HHM ObUl. Takue ymcia Ha3bIBAIOTCS HUPPAUOHATBHBIMU.
[ToBropumcs, pacctostHue OT TOYKM O 10 3TOr0 4ucia OKa3bIBAETCS HECOU3MEPUMBIM HU C
€AMHULEH JUIMHBL, HU C 3TUM MaJ€HbKUM OTPE3KOM. YacTHBIM CllydaeM TaKMX YHCEN SBIISIFOTCS
TpaHCIIeHIeHTHbIC Yucia (0T Jjar. transcendere — mepexoanTh, MPEBOCXOaUTh). W pa3menienue
TPAHCIICH/ICHTHBIX YHCeJl Ha OOIIeil YMCIIOBOM OCH MPUBOJUT K JIFOOOMBITHBIM MapajoKkcaMm, Ha
KOTOpBIE PaHbllIe BHUMaHUs He oOpamanu. Tak, U3BECTHO, 4TO YHUCIIO 7T — TPAHCLIEHACHTHOE YHCIIO,
T.€. 9TO YMCIIO HE MOKET OBITh KOPHEM anre0panueckoro ypaBHEHHs, HAIpUMeEp, yPaBHEHHUS X> =
7. T.e. He CyIIECTBYeT TaKoe YKCII0, KBaApaT KOTOPOTo B TOYHOCTH paBeH 7. Ha camom zene, X% #
n. Jla u camo uuciao m He uUMeeT TOyHOro 3HaueHus. Cieqyer oOpaTUTh BHUMAaHHE: TOYHOE
3HaueHue 7 He cyuiecTByeT! T.e. peub HE O TOM, YTO KaKOe-TO YMCIIO B KBajpaTe AaeT MOYTH T,
T.€. MPUOJIIM3UTETHFHO PaBHO T, a TOM, YTO TAKOTO YMCJIA HE CyIIECTBYET B mpuHiumne. 1 Hemp3s
YTBEPXKAATh, YTO 3TO YHCIIO €CTh V. D10 6BUTO0 GbI TaBTONOTHEH. T.€., HA CAMOM JEJIe, HET YUCIIa,
KBaJIpaT KOTOPOTO TOYHO PABEH 7 10 TOM MPUYMHE, YTO HE MOXKET KBaJpaT 4ucia ObITh paBHBIM
HecymecTByomemy. Ho Benp cymecTByer dyHKIHA Yy = X°, CUHMTAIOIIAsICS HeNpepbIBHOIA.
I'paduk sToit pynkunu — napadomna. Ho, B Takom cirydae, Ha OCH OpAMHAT Ha 3TOM rpaduke YucIy
7T COOTBETCTBYET KaKOE-TO YMCIIO X Ha OCH a0CIUCC. A 3TOro ObITh HE MOXKET, T.K. B TAKOM CITy4yae
9TO YMCIIO X ObUTO OBl TEM YHCIIOM, KBaJpaT KOTOpPOTo paBeH w. Ho Takoro umcia, Kak cka3aHO
BBIIlIE, MIPOCTO HE CylIecTByeT. A cTamo ObITb, B TOW TOYKE MHapadoibl, OpJUHATa KOTOPOM
COOTBETCTBYET YHCIy T, JIOJDKEH OBITh pa3pblB (XOTh M MalIeHbKHUIl, HO Bce ke pa3peiB). T.e.
napaboia He sBJsieTCs HempepbIBHOW jmHUEH?!. 1 Takux pa3peiBOB Ha mapabolie JODKHO OBITh
0ECKOHEeYHO MHOT0, IPUYeM Ha JIF00OM ydacTke rpaduka, T.K. CYMTAeTCs, YTO TPAHCLEHACHTHBIX
qrcen 6ECKOHEUHO MHOT'O Ha JII0O0M oTpe3ke unciioBoil ocu. CTasio ObITh, HelpepbIBHBIX THHU I
B MaTeMaTHKe He CyLIeCTBYeT BOOOIIe, 1ake B TEOPETHYCCKHUX paccyxkaeHusix?!. Bce onu, B
Jyd4IlleM cllyyae, KBa3UHETIPEephIBHBI, T.€. BpoJie Obl HenpepblBHbL. Hanpumep, Takol ke pa3pbiB
OyZer W Ha TOM TOuke mNapabojibl, OpAMHATa KOTOPOW COOTBETCTBYET UHCIYy € (OCHOBaHUE
HaTypanbHOro Jyiorapupma). TouyHo Takue ke pa3pbiBbl OyAyT HAOMIOAATHCA, €CIU PACCMOTPUM
YpaBHEHUSA x3 = 7 wm, ckaxem, X* = e, a TaKIKe OECKOHEYHOE KOIHMYECTBO MMOJOOHBIX GbyHKIMA ¢
JIPYTMMH TPAHCLIEHIEHTHBIMU YHUCIaMH.

Nnu paccMoTpuM, HapuMep, 3a1ady O KBajapaType Kpyra. BozbMeM Kpyr paauycoM paBHBIM
enuHuIle JUIMHBL. Torja IUIOmaJh 3TOT0 Kpyra B COBPEMEHHOH OOIIENpUHATON cHcTeMe
NpeJCTaBIeHUN OyAeT M KBaJApaTHBIX €IMHUI. A KBaapaT IUIOMIAJbI0 T OyJET UMETh CTOPOHY
o V1. T.e. 3amaua o KBagpaType Kpyra CBOAMTCS K MOCTPOEHHIO OTpe3Ka JIMHOH VT B
Macmrtade 1000l MpUHATON eTWHUYHON JnuHBL. Ho Mo oOImenpuHSATONW CerogHs Teopeme O
rE€OMETPUUYECKUX TIOCTPOEHUSX, OTPE3OK JJIMNHBI T IOCTPOUTH HEBO3MOXKHO. T.€. Ha YMCII0BOIl ocu
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OTJIOKHUTB YKMCIa T W /T JUIA II060T0 MacinTaba, JUIs JIF060H TIPHHATON HAMU €IMHHUIE! JUTHHBI,
HEBO3MOJKHO B ITpuHUMIIE. BOT moueMy KBajpaTypa Kpyra HEOCyIIeCTBUMA.

Takum obpazom, mpobiema yucen 1, B YaCTHOCTH, IpobiieMa akTyallbHOM OECKOHEYHOCTH, BCe
xe cymectByer! 1 ata npobiiema BechbMa akTyasabHa!

OpnHako MPUBBIYHBIME CHOCOOAMH, YCTOSBIIMMUCS B CETOJHSLIHEH CUCTEME MaTeMaTHKH,
OTBETUTh Ha BO3HUKILIHUE BOMPOCHI M PEIIUTh MOCTABICHHbIE HAMH NPOOJIEMBbl M MapagOKCh
IIPEJICTABIISIETCS YK€ HEBO3MOKHBIM, TEM 00JIee YTO MaTEMAaTUKy HayKoW MpU3HaBaTh Henb3s. Tak,
u3BecTHhIe MaTeMaTuku O.bekkenbax u P.benmnmman HauymHAOT CBOIO KHUTY «BBemenue B
HEpPaBEHCTBa» clioBaMu: «MareMaThKy Ha3bIBalOT TABTOJIOTUYECKON HAYKOM: IPYTUMH CIIOBAaMH, O
MaTeMaTUKax TrOBOPAT, YTO OHU TPATAT BPEMs HA JOKA3aTeJIbCTBO TOTO, YTO MPEIMEThl PaBHbI
caMuM cebe. ITo yTBepxkAcHHUE (CBOMCTBEHHOE (prutocodaM) BeCbMa HETOYHO IO ABYM IMPUYUHAM.
Bo-nepBbix, MaTemMaTuKa, HECMOTPSI Ha CBOMCTBEHHBIN €/ HAyYHBIN SA3BIK, HE SIBJISIETCH HAYKOI;
CKOpee €€ MOYKHO Ha3BaTb HCKYCCTBOM, ITOCKOJIbKY MAaT€éMaTH4e€CKOE€ TBOPYECTBO POICTBEHHO
XYJI0)KECTBEHHOMY TBOPYECTBY. BO-BTOpBIX, OCHOBHBIC PE3yJbTaThl MaTEeMaTHUKHU Yalle
BBIPA)KAIOTCSl HEPABEHCTBaMH, a He paBeHcTBaMu» [3]. [TosToMy HykHa npaBuibHas unocodus,
SIBJISIFOLIASICS. OCHOBAHKMEM U Ha4aJloM BeeX Hayk [4]. Hemapom EBkiin Ha3Basm CBOO KHUTY UMEHHO
«Hauana», noroMy 4TO MpaBUWJIbHOE HA4aj0 Ba’KHEE BCErO: XOPOIIee Hayajao — 3TO yKe MOJI0BHHA
Bcero nena. Tak 4To e MPHUHITO B COBPEMEHHOH cucrteMe Hayku u Matematuku? [lompoOyem
pazobparbcs.

IlepBas knura «Hauam» EBknnpa naunmnaercs cinoBamu: «1. Touka ecTb TO, YTO HE HUMEET
yactei. 2. JIunus xe — anuHa 6e3 mupuHbl. KoHIBI ke TuHIUN — ToYKd. [IoBepXHOCTH €cTh TO, YTO
MMEET TOJIbKO JJIMHY U IHpUHY» [5]. CMBICH 3TUX ONpeaereHui, BO3MOXKHO, 3aKJIIOUYaeTCs, B
YaCTHOCTH, B TOM, UYTO U IMAMETP TOUKH, U ITUPUHA JTUHUH, U TOJIIIMHA TIOBEPXHOCTHU (TUIOCKOCTH)
paBHbl Hyt0. Keratu, u3 onpenenenust EBkiauaa o Tom, 4To KOHEI] IMHUU — TOUKa, Cpa3y BOZHUKAET
¢dbunocodckuii BOMPOC 0 TOM, a UYTO HAXOAUTCS HA DTOW JIMHUM TIepe] 3TOU TOuKou. [IpaBuiibHBIN
OTBET TaKOM: Mepej]l MOCJIEeAHEN TOYKOM HaXOAMUTCS Ipeanocieanss touka. M cpa3y BO3HHMKAeT
BOIIPOC: MOCJEIHSS U MPEANOCIIEeIHAs] TOUKH conpuKacatoTcs uinu Het? Ho Bce paBHO, COBETCKHE
y4eOHUKH MO0 MaTeMaTHKEe 3TH OMpeleleHHs MpaBUIbHBIMU HE Mpu3HaBana. bonee Toro, oHu
yYTBEPKAAIH, UYTO HU TOUKA, HU MIpsiMasi OTpeieNIeHui He UMEIOT BOoOIIe. A B COBETCKHX YYeOHUKAX
MO0 reoMeTpur 0a30BHIMHM €IUHHULIAMH SIBJISJIUCH MPSIMasi U 0TPe30K. DTH y4eOHUKH JaBallv
cienyomue onpeneneHus: «OTpe3KoM Ha3bIBAETCs YacTh IPSIMOM, KOTOPasi COCTOUT U3 BCEX TOUYEK
ATOM MPAMOU, JSKAMUX MEXKIY ABYMS JAHHBIMU €€ TOUYKAaMHU. JTHU TOYKH HA3bIBAIOTCS KOHIIAMU
orpe3ka. (T.e., akTHYeCKH CYHUTAJIOCH, YTO JIMHUA — 3TO reoMerpuveckas durypa,
COCTOSIIIASI U3 COMPHUKACAIOIIMNXCH ToOYeK — Agm.). OKpYKHOCTBIO Ha3bIBACTCs PUTYpa, KOTOpast
COCTOUT M3 BCEX TOYEK IJIOCKOCTH, PABHOYJAJIEHHBIX OT JAHHON TOUKH. JTa TOYKA HA3bIBACTCS
IIEHTPOM OKPYKHOCTH. | ' @OMETpHUIECKIM MECTOM TOUEK Ha3bIBaeTCs (puUrypa, KOTopas COCTOUT M3
BCEX TOYEK IIOCKOCTH, 00JIAAIOIINX OMPEIEIICHHBIM CBOMCTBOMY [6]. [IlnamMeTp TOUKH MpHU ITOM,
KOHEUHO e, IPeAINoiaraeTcsi paBHbIM HYJ10. J[auM Halle onpeieJIieHue TMHUUA U IOCMOTPUM, YTO
U3 3TOTO MOJYYUTCS: «JIMHHUS — 3TO HENOKYIMHOCTh TOYEK, CONMPUKACAIONIMXCS TOJBKO C JABYMSI
cOoceTHUMHM (KpoMe HaualdbHOU U KOHeuHOi )». [lokaxkem 310 HarnsaHo Ha pucyHke 1. M3 pucyHka
BUJIHO, YTO JIF00asi TOUKAa COMPUKACAETCS TOJBKO C ABYMs coceTHUMU. VCKiIIoueHne COCTaBIISIOT
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JIMIIb HAYaJIbHASL M KOHEYHAs! TOUKH, KaX/1asi U3 KOTOPBIX COIPUKACAETCS TOJIBKO C OAHOW TOUKOM.
Ecnu yMeHbIINTh T€OMETPUYECKUE pa3Mephl (AMaMEeTpbl) 3TUX «TOYEK» (KPYKOUYKOB), OCTaBHB
HEU3MEHHBIMH KOOPJIMHATHI MX HEHTPOB, TO MEKIY «TOUKAMU» OKaXyTCs MyCTOTHI (bIpku). Eciu
MIOCJIE 3TOTO «TOYKHU-KPYKOUKM» CHOBA MPUOJIM3HUTH IO X KaCaHUsI, a 3aTEM CHOBA YMEHBIITUTH HX
JMaMeTPbl, CHOBA MTOJyYUM IyCTOTHI MeKay HUMU. U Tak 10 6eckoHeuHocTu. Hakonern, B mpenerne,
KOTJa «IuaMeTp» KPY>KOUKa CTAaHET PaBHBIM HYJIO (M KpPYXOUEK IMPEBPATUTCS B HACTOALLYIO
IFEOMETPUUYECKYIO0 TOYKY), TO OKaXETCsl, YTO ITH, TEHNEPb YK€ HACTOSALIUE TOYKU, HE CMOTYT
COIpUKAacaThCsl, a OyIyT WM CIUBATHCSA APYr C APYroMm (0JHa TOYKa JSDKET Ha APYTYIO0), WU
HAXOJUTHCS Ha KaKOM-TO PACCTOSIHUU JPYT OT JApyTa, He Kacasch ApyT Apyra. T.e. Mex Iy Tr00bIMu
JBYMSI TOUKAMH OKQKETCSA IPOMEKYTOK. A 3TO 3HAYUT, YTO MOHATUE KaCaHU ISl FEOMETPUUYECKON
TOYKH ¢ GuIocopckoil Touku 3peHus ucuezner? Beab kacaHue 03HAa4YaeT, YTO OAHA YACTh BELIU
JOTParuBaeTcs A0 KaKOW-TO YacTH APyTrOM BELIY, a APYIrHe 4YaCTH dTOU BEIU — HE JOTPAaruBarOTCs.
Ho Bens apyroit wvactu y Touku Het. [loroMy u kacaHus HET.

Otcrona cienyer BbIBOJ: KacaTelbHbIE, O KOTOPBIX TOBOPHIIOCH B IJIAHUMETPUU — HE COBCEM
KacaTelIbHble, a BO3MOXHO, JIMIIb KaXKYyIIMECs KacaTellbHble, BEpHEE, IIpeaIoiaracMble
KacaTelbHbIe, T.€. SBIAIOTCS BCEro JIMIIb KOHCTPYKTaMu, He umeromumu pedepenta. He moryr
KacaTbCsl JAPYr JAPyra Bellld, He HMMeKIHe IeOMeTPUYeCKOro pasMepa, BepHee, e€CJM HX
pa3mepsl (AMaMeTpsbl) paBHbI HYJI0. OHM MOIYT HaxOJWUTbCS WM OJIHA Ha JAPYTroM, WIU
HaxOJIUTHCS PAJIOM JAPYT C APYrOM, HE Kacasch APYr JIpyra. A 3TO 3HAYUT, YTO MAaTEMAaTUYECKOE
NOHSITHE HEeNPEePbIBHOCTH €CTeCTBEHHBIM U 00beKTUBHBIM 00pa30M McCYe3aeT, T.€. TaK JKe, KaK
U TIOHSATHE KacaTeJbHOH, MpeBpamiaercs B KOHCTPYKT Oe3 pedepenra. Ilosyuyaercs, 4To
HeNnpepbIBHON (CILVIONIHOH) reoMeTPUMYeCKOoil JHHHMHU HYJIEBOH IHPUHBI 0e3 Ppa3pbIBOB
(mycToT, NPOMEXKYTKOB, ABIPOK) ObITH He Mo:xkeT BooOme. Ho pgaxe eciau TOYKHM
CONPHUKACATUCH Obl, TO, BCE PABHO, YYUTHIBAS, YTO IMAMETP TOUKHU PABEH HYJII0, CKOJBKO Obl
CONMPHUKACANIUXCH TOYEK He CTABUTH PSIIOM, BCe PABHO, MX CYMMAapHasi JInHa Oy1eT paBHA
HYJIIO M JINHHUS He NOJay4YuTcest, T.K. 0 +0+ ... +0=0.

P00 O G OO0 OO

a b c d
Puc. 1 Puc. 2 Puc. 3

JIMHUS MOJKET MOJIyYUTHCS M3 TOYEK M OBITh HEMPEPHIBHOM JIMIIb B CIy4yae, €Clid OHa UMEeT
HIMPHUHY, T.€. €CIHM KaXJIas «TOYKa», U3 KOTOPO COCTOUT 3Ta «JIMHUS», UMEET pa3Mep, OO
Hys. Ho, B TakoM ciydae, 310 yxe OyaeT He Touka. A «JmHUA» OyIeT yke He JUHHEH, a
reoMeTpHUECKOi (UTYpOii, MMEroIasl TUIomaab, HAlPUMeEp, MOoJoca, JeHTa WU Kpyr (HO He
OKpYKHOCTB). B ciydae ke eciii mmprHa JTMHUU paBHA HYJIO, TO 3HAYUT, JIUHHS — TPEPBIBUCTAs
(T.€. COEPKUT MyCTOTHI, IBIPKH). B TPOTHBHOM CiTydae TMHUS HE TOYIUTCS. A €CIH Ke «ITHHHSD
BCE JK€ UMEET IIUPUHY, TO KOHEIl €€ He MOXET OBbITh HACTOSIIEH TOUKOIl, a OyIeT Kpy»KOUKOM, KaK
Ha puc. 1.
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31ech YMECTHBIM OyJeT CKa3aTb, YTO MOHSTHE «He HMeeT pa3Mepa» ¢ GUIOCOPCKON TOUKU
3peHus He BHoJHE KoppekTHO. C ¢uiiocodckoi TOUKM 3peHusl Bce MOXKET UMeTh pasmep. [Ipocto
pa3Mep Kakou-TO BEUIM WM Yero-To MOXKET ObITh paBeH HyJ0. ['eomeTrpuyeckas TOUKa U €CTh
MMEHHO Takasi puiocodckas Belib, MPOCTPAHCTBEHHBINA pa3Mep KOTOPOU paBeH HyI0. T.e. Touka
0e3pa3zmepHa (MMEEeT HYJIEBYIO pa3MepHOCTh). [loaToMy, nymaercs, EBkimuy ommOcs, cuuras, 9To
JUHUS — 9TO TO, YTO HE MMEeT MUPUHEL. Ha camMom jene, BepHee, Ha HaII B3I, C GUIOCOPCKOMA
TOYKH 3PEHHUS, Y TUHUU UIUPUHA €CTh, HO 3Ta IIMPUHA paBHA HYJI0. Ho, HE MMest HUKaKoro mnpaBa
KPUTUKOBATh 3TOT0 BEJIMKOIO T€HHUs, U PaJH UCTUHBI U CIIPaBEAJIMBOCTH CKaXkeM, yTo EBkiua u He
TOBOPHJI, UTO TUAMETP TOUKH paBeH HyIr0. OH rOBOPHII TOJIBKO, YTO TOUYKA HE UMEET YacTeil.

AHaJOrMYHBIME  (QUIOCOPCKO-MATEMATUYECKUMU  PACCYXKACHUAMH MOXEM MPUHTH K
JIOTUYECKOMY YMO3aKIIFOUEHHIO O HEBO3MOXKHOCTH CILIOMIHOM MIockocTu. JIro0as miockocTh, He
obnamaromasi TOJIIMHOW (T.€. KOTJa €€ TONIIMHA paBHA HYJ0), MOJKHA OBITh PAaBHOMEPHO
neipsiBoid. CrutomrHo# (0e3 ABIPOK) MOXKET OBITh JIMIb «IIJIOCKOCTB», 00JIajaromias TOMIIUHOM,
Oombrelt Hys. T.e. mo0ast ITOCKOCTh (M TeoMeTprudecKas, U pu3ndeckas) CoJIEPKUT OECKOHETHOE
KOJIMYECTBO JIBIPOK, MO KOJIMYECTBY, BO3MOXHO, PABHOMY KOJMYECTBY TOYEK STOH IIOCKOCTH.
Otcrona ¢punocodeknii BbIBOA: (pU3MUeCKOe MPOCTPAHCTBO TOKe AbIPSBOE. ..

TakuM 00pazoMm, Kak MPHUBEACHHBIC BBIIIE ONPEICICHUS, TaK U HAIle OINpe/ieieHHe JIMHUU —
HEBEPHBI!?.

Wtak, wHamm Jorudyeckue QPuiIocoPpcko-MareMaTHUYECKHE PpACCYXKICHUS TpPUBENTU K
YMO3AKJIIOUEHHUIO: TUIOCKHE T€OMETpUYecKue (DUrypbl, HAIPUMEpP, OKPYKHOCTh — MPEPHIBUCTHIE
(IbIpsABBIE), MYHKTUpPHbIE <«JIMHUN»! Takoil ke MpepbIBUCTON (IBIPSABOM) SABISETCS M Jr00Oast
reoMeTpuueckas GUrypa, u 1ro0as JIMHUSA. ITO MOKHO 10KA3aTh JIOTHYECKH, ONMUPASICh JaKe Ha
OMH TOJbKO JIOTHYECKHH 3aKOH MCKJIIYEHHOro Tperbero. Tak, eciu cyuTaTh (MPUHATH),
YTO JUHUSA CyLIEeCTBYeT (MpUYeM He BaKHO, 00bEKTUBHO WJIM JIMIIb MBICJIEHHO), TO 10/LKHO
CYLIECTBOBATH JIMIIb JIBA BO3MOKHBIX YTBep:KIeHHsI: 1) TOUKH, U3 KOTOPBIX COCTOMT 3Ta
JINHUS, CONPUKACAKTCH; U, 2) TOYKH, H3 KOTOPBHIX COCTOUT 3TA JIMHHUSA, HE CONPUKACAIOTCS.
N3 31X ABYX BO3MOKHBIX YTBEPKACHHH TOJHBKO KAaKOe-TO OAHO MOKeT ObIThb MCTHHOH, a
Apyroe o0si3aTeJibHO AOJKHO ObITh JI0XKbI0. EciiM npeanoiokuTh, YTO MCTHHHO TepBoe
yTBep:KIeHHe, a UMEHHO TO, YTO TOUKH CONPUKACAIOTCS, TO YYUTHIBAsl TO, UTO pa3Mep TOUKHU
PaBeH HYJI0, TO, CKOJbKO Obl CONMPHUKACAIOIINXCA TOYEK He CTABUTH PSJAOM JIMHUS He
nojayuurcs, T.K. 0 + 0 + ... + 0 = 0. Ho, MbI :xe cuntaeM (IPUHAJIH), YTO JUHUS CYLIECTBYET.
3HauyuT, mepBoe yTBepxAeHHe JI0KHO. OTCI0la BBIXOAUT YMO3aKJIIOYeHHE: HCTHHHBIM
SIBJIAETCSl BTOpPOe yTBep:kaeHue. T.e. yrBep:KIeHHe 0 TOM, YTO TOYKH, U3 KOTOPBIX COCTOUT
JINHUSI, HEe CONPHUKACAIOTCA — fABJsieTcs MCTHHHBIM. Ho Toraa JimHusi — npepbIBHCTAS.
Joxazano!!!

Eciu xe cuurarb (IPUMHATH), YTO JMHHS He CYHIECTBYET, TO PYXHeT BCS reoMeTpHs,
KOTOPAasi HA JIMHUSAX U IeP>KUTCS, U TOBOPUTH He 0 yeM. Ho reomerpusi :xe cymecrByet. Takum
o0pa3om q0Ka3aHo: JOObIe JIMHUM NMPEPbIBUCTHIE, AbIPSIBbIe, MIYHKTHPHbIE, T.€. SIBJISIOTCS
oTTouusimu (puc. 3)...

[TomygaeTcsi, 4TO B €BKJIUIOBOM TUTAHUMETPHH BOOOIIE HE MOXKET OBITh HM KacaTeIbHBIX, HU
CIuIomIHbIX (0e3 ApIipok) muHui? [Inockue reomerpudeckue GUTyphl UM UX YACTH MPUHIIUTTHATBHO
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HE MOTYT KacaTbCsl APYT JIpyra ¥ ObITh CIJIOUIHBIMH, T.€. 0€3 AbIpoK. OHU MOTYT JIMILIb WX JIEXKATh
OJIHa Ha Jpyrou (puc. 2, a), WU Mepecekarh oJHa APYryro (puc. 2, b), niam ke HaxXOJUThCS Ha
OIPE/ICICHHOM PacCTOSTHUU OJIHA OT Ipyroii (puc. 2, ¢). Kacartbes xe, kak Ha (puc. 2, d), oHu He
MOTYT.

N ecnu paccMOTpeTh Ty CaMylO0 YMCIOBYIO OCb, TO OHA TOXE JOJDKHA OBITh PaBHOMEPHO
IIPEPHIBUCTOM (paBHOMEPHO IbIpsiBOM). M, yuuThIBas TO, YTO YMCIIOBYIO OCh IPUIyMalld UMEHHO
JUISL YMCell, U3BECTHBIX Ha TO BpeMs (T.€. sl HATyPaJbHBIX M APOOHBIX YHCEN, KOTOPHIE CETOTHS
Ha3bIBAIOT PALMOHAIBHBIMY YHUCIAMHU), U CUUTAIM, YTO 3TH YHCIIa PACIIOJIOKEHBl HA TOYKaX OCH,
MBI JIOJIKHBI yMaTh, UTO T€ U3BECTHBIE (PALlMOHATIBHBIE) UNCIIA HAXOASATCA MMEHHO Ha TOUKAX ITON
OCH, a HE B «AbIPKax». A HpPpaLMOHAIBHBIM «4HCIaM» Ha 3TOW OCH BOOOIIE-TO MECTa HET B
npunuune. Ho 10 cux nop oHu Tyaa 6bU1M BTUCHYTBI. DTO aHAJIOTMYHO TOMY, YTO Ha OCh, CKaXeM,
TEMIEpaTyp, BTUCHYJIN BpeMs WM paccrosinue. Ho, eciu Bce ke, nppalnOHaIbHbBIE «UHUCIIa» TOKE
CWJIKOM 3arHarh B 3Ty OCb (MMEHHO 3TO IOJIO)KEHHE B CUCTEME CETOJIHAILIHEH MaTeMaTUKH U
CYILLIECTBYET), TO HPUJETCS MPEIIOJI0KUTh, YTO MPPALMOHANbHBIE «YHUCIIa», YACTHBIM CIIy4aeM
KOTOPBIX SIBJISIFOTCSI TPAHCLIEHJCHTHBIE «4ucia» (Hampumep, m, €, o 11 HEKOTOpBhIX O U n),
PacIioyio’KeHbl Kak pa3 B AbIpKax 3TOH NpsMon?

Wtak, nomyuywics HEU3BECTHBIM paHee (GMIOCO(CKO-MAaTEMaTUYECKU NapaJoKC TOYEK,
KOTOPBIN MOKHO C(OPMYJIMPOBATh, HAIIPUMED, TaK: CIUIOIIHAS JHMHUS CYIecTBYeT, i OHA COCTOUT
U3 CONPHUKACAIOIUXCS TOUEK, HO CIUIOIIHAS JIUHUS He CYLeCTBYeT, T.K. TOUKU KacaTbCs IpyT pyra
HE MOTYT, U IO3TOMY 3TO HE€ JIMHHUA, a YTO-TO BpOJE IyHKTHpa, T.€. HEUTO pa3opBaHHOE (C
JBIPKaMK). DTOT TMapagoKC MOXKHO CHOPMYIUPOBATh WUHAYEC: JIMHHS 0Opa3yeTcsi (COCTOUT) U3
CONPHUKACAIOLIMXCS TOUCK, HO JIMHUS HE 00pa3yeTcsl, T.K. TOUKU COIPUKACATHCS HE MOTYT, HO JIaXKe
€CITM TOYKH COIPHKACAIHCh ObI, TO JIMHUS BCE PAaBHO He 00pa3oBajiach Obl, T.K. JHAMETP TOYKH
paBeH HyJII0 U UX cyMMa Oblia Obl paBHA HYJI0. MOYHO U TaK: TOUKH CONPUKACAIOTCH, U TO3TOMY
o0pasyercsi IMHMSI, HO OHU He CONPHKACAIOTCS, T.K. COIIPUKACATHCS HE MOTYT, U ITO3TOMY JIMHUS
He oOpa3yercsi. U paspemuTs 3TOT Mapajokc WM alopeMy, NPEACTaBIAETCS TOCTATOYHO
CJIO’KHBIM.

3nech Kak pa3 YMECTHbIM OyJeT JaTh OOBSICHEHHE IMOHATHUIO HPPALMOHAIBHOTO «UUCIIAY.
WppatmoHaibHOE «YUCIO0» — 3TO «UUCIO0», KOTOPOE HE MOXKET ObITh MOJIYYEHO JEJIEHUEM OJHOTO
HaTypaJbHOI'O YKCIIA P Ha Ipyroe HaTypajibHOe yKciio (. Hanpumep, kBaapaTHbIM KOPEHb U3 YUCIIa
2 gBIETCS UPPALMOHAIBHBIM «YHCIOM» (T.K. HUKaK HE MOKET OBbITh MOJIyY€H JIEJIEHUEM OJIHOTO
HATypaJIbHOTO 4HWClIa [P Ha JPYyroe HATypalbHOE 4YHCIO (), W SBIsETCS OCCKOHEYHOM
HETIePUOINYECKON AeCATHYHON apoObto. Ho 3TO «umcio» sBhsieTcss KOpHEM aiaredpanveckoro
ypaBHeHHs X° = 2. B To e BpeMs, UMEIOTCS TaKHe HPPAIHOHANBHBIE «YUCIIA», KOTOPhlE KOPHEM
areOpandeckoro ypaBHEHUS SBISATHCS HE MOTYT. Takue UppallMoHaNIbHbIE «YHCIIay Ha3bIBAIOTCS
TPAHCIEHJICHTHBIMUA «4HCcIaMU». TakoBBIMM SBIAIOTCS, HAampUMeEp, YUCIA 7, €, JECATHUHBIC
norapuMbl BCEX IIENBIX YHCEN, He KpaTHBIX 10, wim umcia Buga a°, rae, a — anreGpamyeckoe
yrcio, He paHoe 0 u 1 (a # 0; a # 1), a b — uppanmonansroe anredpanyeckoe uucio. Ecth
OECKOHEYHO MHOTO U JPYTHX TPAHCUEHACHTHBIX YUCE.

CTaHOBUTCS OHATHBIM, YTO JIIOOBIE JBe (hrocodCKue BEIU, UMEIOIINE MPOCTPAaHCTBEHHBIN
pa3mep, MOTYT HaXxOJIUThCs (pacrojiaraThCsl) MO OTHOLIEHUIO APYT K JPYTY TOJBKO YETHIPbMS
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crioco0aMu, Kak IOKa3aHO Ha pUC. 2: &) KOHIPYIHTHO, T.€. OJJHA IIEJIMKOM JISKHT Ha APYroi; D)
nepeceKaTbes, T.€. OJJHA YACTUYHO JISKUT Ha APYToi; C) OHA HAXOAUTCS HA KAKOM-TO PAaCCTOSIHUU
OT JIpyro¥, He Kacasch ee. [lonoxeHune xe, n300paxkeHHOe Ha pHc. 2 d — BCEro JIMIIb a0CTPaKIIHS.
Ho Benp y Touek (MaTepHalbHBIX, PUINICCKUX, TEOMETPUUIECKUX, ..., H BOOOIIE, TIOOBIX TOYECK)
IIPOCTPAHCTBEHHBIE pa3Mepbl paBHbI HYJIO (T.€. MX JUAMETphbl paBHbl HyI0). Iloaromy oHu
KacaTbCs APYT Opyra HE MOTYT, & MOTYT OBITh TOJBKO B JIByX MOJOXKEHHUSAX: JHOO OJHA TOYKA
MOJIHOCTBIO JICKHUT Ha APyroi, (puc. 2 a), 1100 MEXKIy HUMU UMEETCS KaKOe-TO paccTosiHue (puc.
2 ¢). leno B TOM, 4TO, MOBTOPUMCSI, KACAHHE OJJHUM TEJIOM JAPYIrOro 03HA4aeT COINPHUKOCHOBEHHE,
«IOTparMBaHWe» HAMMEHBIIEH 4YacTH IIEPBOrO TeJa HAMMEHbBIIEH YacTH BTOPOrO Tela.
Hammenpmias ;xe 4acTb — 9TO TOYKA, a Y TOYKHM 4acTed HET IO omnpeneneHuro. Iloaromy Touxku
comnpukacatbcsi He MoryT. [IpuHumnuansHo. VM BoOOILIE, HE orpaHMuMBas OOIIHOCTH, Beld (B
¢bunocohckoM cMBICIIE), He HMeIOLHe YacTeil (IPOCTPaHCTBEHHBINH pa3Mep paBeH HYJIIO B TI0OOM
HaIpaBJIEHUN), COIIpUKAcaTbcsl He MOTYT. OHU WM JIeXkKaT OJHA Ha APYTOM, WK e HaXOAATCS Ha
KaKOM-TO PacCTOSIHUU APYT OT Jpyra. SIBjieHHe compuKacaHus JJIsl Belleil, pa3Mep KOTOPBIX
PaBeH HYJII0, ¢ GUI0cOPCKOH TOUKH 3PEeHUs] CTAHOBUTCSH JMCTUHKTHUBHO HEBO3MOKHBIM. Min,
roBops (pUI0co(YCKUM A3bIKOM, 1BE TOUKH HE MOT'YT UMETh HEIOCPEJCTBEHHOI0 OTHOIIEHUS APYT
K npyry. Ho oHM MMEIOT OTHOLIEHUE K PAAOM CTOSIIUMM JbplpkaM. Ho 1mo mpaBmiiaM OTHOLIEHUS
TpaH3utuBHOCTH: eciu XRy u yRz, To xRz, rie R — cumBon ¢puitocopckoro mim J0ruyeckoro
otHoweHus. IloaTomy, ecnu Touka MMeeT OTHOUIEHHWE K Oyimkaiiiei AbIpke, a 3Ta JbIpKa K
CIIEyIOIIEl TOUKE, TO MepBasi TOUKa UMEET OTHOILIEHUE K TOH BTOPOM TOUKE Yepe3 IbIPKY MEXKIY
HumH. [lomyunscs eme onuH Gutocodcko-MaTeMaTHYeCK i TapaioKe: TOYKa K OJKaiIell Touke
OTHOIIICHHSI HE UMEET, HO TOYKa K OJIFbKaiiieii Touke OTHOIICHHE UMEET (depe3 AbIpKy). Tak yepes
JBIPKY U [1€PEIAaeTCsl OTHOILIEHUE U JIBUYKEHHE.

W, ecnu Bce ke cuitoi 3arHaTh (BTHCHYTh) UPPALIMOHATIBHBIE «UHCIIa» B OCh ISl pAIlMOHAIBHBIX
gucell (KaK y)Ke CKa3aHO BBIIIE, NMEHHO TaKO€ IOJIOKEHUE B CETOAHSIIHEN CUCTEME MaTEMaTHUKU
UMEeT MECTO), TO U3 CKAa3aHHOTO BBILIE BBIHAET MIOTeTHYECKOEe (PUI0co(hCKO-MaTeMaTHUECKOe
YMO3aKJIIOYEHUE: KOJIMYECTBO HPPALMOHAIBHBIX «4YUCeND» (MOIIHOCTh WJIM YHUCIO 3JIEMEHTOB
CHCTEMbl MPPALMOHAIBHBIX «YHCENT»), YXK [0 KpailHel Mepe, HE MEHblIe KOJINYEeCTBa
paloHaIbHbIX yucell. [Ipu 3ToM eciiu paiMoHaNbHbIE YUCIIa HAXOASATCS Ha TOYKax TOM U3BECTHOU
YCIIOBHOM YHMCIIOBOM OCH, TO MPPALMOHAIBHBIE YMCIA JOJKHBI OBITH MEXKIY TOUKaMU (B AbIPKax)
3TO# OcH (XOTSI BOOOIIE-TO MM Ha ATOM OCH MeCTa HEeT — JJIsl HUX HYXKHa JIpyras oCh).

Takum 00pa3zom, i HEMPABUIHHOM, HO CETOIHS MPUHATON, CUCTEMBl OJTHOM €IUHCTBEHHON
YHUCIOBOM ocH moiyuuiach (uiaocodcko-maremMaTHyeckas Teopema: MEXIy JIOObBIMU JABYMS
palnMoHaTbHBIMU YHCIIaMU Ha OOIENPUHATON CETrOJHS YMCIOBOM OCH HAXOIUTCSA XOTS OBl OJTHO
MPPaLMOHAIILHOE YNCIIO U, B YACTHOCTH, TPAHCLEHACHTHOE «UUCIIO». A TaK)Ke BO3HUKAET THIIOTE3a!
9TH J1Ba BUJIa YNCEN — PALIMOHAJIBHBIE U UPPALIMOHAIBHBIE — PACIIPEAEIICHBI HAa IPUHATON YMCI0BON
OCH HEPAaBHOMEPHO, HEPABHOIUIOTHO, HEPABHOMOILIHO WJIM HEPAaBHOKOJIMYECTBEHHO!?. ITouemy?
[Tocrapaemcs tornuecku 060CHOBATh 3Ty TUIIOTE3Y (HE XOTHUM Ha3bIBaTh 3TO TE€OpeMoil). Mbl yxe
OOBSICHWIIN, YTO, €CJIM MPOCTPAHCTBEHHBIM pa3Mep TOUKH paBeH HYIIO, T.€., TOBOPS MPUHSITHIM
CEero/IHsI A3BIKOM, pa3Mepa HET, TOr/a 3TH TOYKH CONpUKacaTtbCs APYr € APYroM HE CMOTYT, U
MO3TOMY JIMHUS HE monyuutca. Ho nake ecnu OHU collpuKacaiuch Obl, TO JIMHUS BCE paBHO HE
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obpa3oBanack Obl, T.K. AMAMETP TOYKH PaBEeH HYJIO, a CyMMa HyJel paBHa Hymo. [loatomy, ams
TOr0, YTOOBI 00pa30BaNacCh JIMHUSA U3 TOUEK, HEOOXOJUMO CUUTATh, YTO MEXY TOUKAMU UMEIOTCS
IPOMEXKYTKH, IBIPKU. M TyT BO3HUKaeT eme OJuH (PHI0COPCKO-MAaTEMATUYECKUN MapagoKc:
MUHUMAaJIBHBIN pa3Mep MPOMEXKYTKOB MEXKy TOUYKaMU JIOJDKEH ObITh paBeH pa3Mepy TOUYKH, HO
pa3Mep IpOMEXYTKOB MEXAy TOUKAMHU He MOKeT ObITh paBeH pa3Mepy TOUKH, T.K. MHAUYE JIMHUS
HE MOJY4YUTCs. OTOT MapajoKC BO3HUKAET IIOTOMY, 4YTO €CIM IPOCTPAHCTBEHHBINM pazMep
MIPOMEKYTKOB MEXIYy TOYKAMHU PaBeH pa3Mepy TOUYKH, T.€. PaBEH HYIIO, TO 3TO (aKTHUECKH
03HA4YaeT, YTO 3TUX IPOMEXKYTKOB HeT. Ho, Kak Ioka3aHO BbllIe, IPOMEKYTKU ecTb. [loaToMy,
4TOOBI Pa3pelIuTh 3TOT NapaJoKC, Mbl JOJDKHBI CYMTATh, YTO pa3Mep MPOMEKYTKOB (Mbl MX €Ile
Ha3BaIM 10 aHAJOIMU ¢ (PU3MKOH IOITYHNPOBOJHHKOB — JbIpKamMH) OoJjblle Hyss, T.€. OoJblie
pasmepa TOYeK, a CTajo ObITh, B KAXKAYIO U3 3TUX JbIPOK MOKHO BTUCHYTb CTOJIBKO «UYHUCEI», YTO
UX KOJIM4ecTBO Oyzaer Ooinbine enuHuIbl? [Ipu 3TOM Ha KaKIOH TOYKE YMCIOBOW OCH HAXOAMUTCS
TOJIBKO OZJHO YMCJIO, M 3TO YUCJIO — pallMoHalIbHOE YKcio. Toraa, B ciiydae, €Ciau Mbl BbIHYKICHBI
OyZeM Pa3MECTHTh HPPAIMOHAIBHBIC «UYHCIIa» TOXKE Ha 3TOH ke NpSIMON (YHCIOBOW OCH), TO
MIPUJIETCS UX Pa3MECTUTD B JIbIpKaX 3TOM MPSAMOM, XOTs ATUM «UHCIaM» TaM MECTa BOOOIE-TO HET.
[TpuueM, mosy4yaeTcs, 4TO KOJHMYECTBO UPPALIMOHABHBIX Yncen Ooblie (KK, o KpaiHel mepe,
HE MEHbIIIC), YeM PAllMOHAIBHBIX YHCEN, T.K. JAbIPKA IO pa3Mepy OOJIbIle TOUKU U, II03TOMY, TaM
MOJKET PAacIOJIOKUTBHCS OO0Jblllee KOJIMYECTBO «duces». Eciaum 4ucio BceX BO3MOXKHBIX
TPAHCLEH/IEHTHBIX YUCENl Ha KaKOM-TO OTpPE3Ke YMCIOBOW OCH OECKOHEYHO, TOrja IycThIX (6e3
TPAHCLIEHIEHTHBIX YHCEN) ABIPOK, HABEPHOE, ObITh HE MOXKET. Eciu e 4Mciio BCeX CyIIeCTBYIOLINX
TPAHCIEHICHTHBIX «YHUCEID» KOHEYHO, TO MEXKIY TOYKAMH MOTYT OKa3aThCs IyCThbIC JBIPKHU (O3
TPaHCLEHJIEHTHBIX «4ucen»). Mrak, Kaxmoil Touke COOTBETCTBYET TOJBKO JIMIIb OIHO
palMOHAJIbHOE YMCIIO, a KaXAOW JAbIPKE, PACHOJIOKEHHOM MEXIYy IBYMsI CTOSIIIMMU PSAOM
TOYKAMH, HaBEPHOE, COOTBETCTBYET OOJbIIee KOJIMYECTBO HEONPABIAHHO W HEOOOCHOBAHHO
BTHUCHYTBIX TyJla UPPALMOHAIBHBIX «4UCe». Bo BCIkOM citydae, B KaXKI0M IbIPKE KOJIUYECTBO
UppalMOHATIBHBIX «YHCeD» 0O0JbIle eAUMHUIBL. A 3TO 03HAYALT, YTO €CIIM UCKYCCTBEHHO, T.€. CHIION,
3arHaTh MPpalMOHANBHBIE «YHMCIa» B OCh IS PAaLMOHAJIBHBIX YHUCEN, TO KOJIMYECTBO BCEX
UppalMOHATIBHBIX «YHCEN» Ha JI0O00M OTpe3Ke OOLIENPUHATON UYUCIOBOW MPSIMOM, OKaKeTcs
00JIbIlIe KOJTMYECTBA BCEX pallMOHaIbHBIX yKcen. T.e. mojydyaercs, 4To BOoOIIe-TO KOJMYECTBO
BCeX BO3MOKHBIX HPPALUHOHAIBHBIX «4HMce» O00JblIe KOJIUYeCTBA BCeX BO3MOMKHBIX
PALMOHAJBHBIX YHCeJ. DTOT pe3yibTaT, MOJydYeHHBIH ¢(umocopckumMu MeTonamu, He Oynaer
TPYIHOU TEOPEMOM ISl MATEMATHKOB.

[Tpennaraemas Hamu pusocodcekast IOTHKO-MaTeMaTHUYeCKas TEOPHsl, OUEBUHO, IPUMEHHMA B
mo00# MaTeMaTuKe U TeOMETpUH, Harlpumep, reomerpun JlobaueBckoro mim reomerpun Pumana.

Hrak, noBTOpNMCs, €CJIM TOYKA HMeeT IPOCTPAHCTBEHHbIN pasMep, PaBHbII HYJIIO (T.e. He
HMeeT d4acTeil), TO, CKOJIbKO Obl TOYEK He CTABUTH PSAAOM — JIMHHA He INOJYYHMTCS.
HeiicrButenbno: 0 + 0 + ... + 0 = 0, u quiuHa Oyaer paBHa ny.aio. [loaTomy, 1J1s1 TOro, 4To0bI
U3 TOYEK BCe Keé NMOCTPOUTH JUHHI0, He00X0AMMO, YTO0ObI MM NMPOCTPAHCTBEHHBIN pa3Mep
TOYKHU ObLJI PaBeH He HYJII0, 2 ObLJI paBeH 0eCKOHEYHO MAJIOH BeJMYHHe, HO 0oJIblIel HYJIs
(HO, B 3TOM cjy4ae, KOHIbI JUHHHM He OYAYT TOUYKAMH, a OYIyT KPyraMu HJIM IIAPUKAMU).
Nnu ke, ecaim pasMep TOYKHM paBeH HYJIK, TOrAa MeKAy TOYKAMM [O0JKHBI ObITh
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PAcCHoJ0KeHbl AbIPKH, T.e. OCTABATHCHA IMYCTOTHI, MPOMEKYTKH, T.K. B IPOTUBHOM CJIy4yae
JIMHMSA He o0pa3yercs. T.e. peaibHas JUHUS TETEph 10JKHA BBIMVISIETh Kak Ha puc. 3.

Takum 06pa3oM, BONIPeKH YCTOABIIEMYCS] MHEHHIO O CIJIOLIHBIX JUHUSIX, HA CAMOM JieJie,
JIMHUS, HANPUMeEP, YHCJI0Basi NMpsiMasi — MPePLIBUCTAsl, BIPSABAs KOHCTPYKUHSA, T.€.
HAMOMUHAET MMYHKTUP, a TOYHee, 0TTO4He (puc. 3).

B mnoBcenHeBHOH >XKM3HM HCHOJB3YeTCsl OOJbIIOE KOMMYecTBO uucen. W 3Toro konuvectna
JEHCTBUTENBHBIX (PAllOHATBHBIX ) UHCEN MOJHOCTHIO XBATACT, HAIIPUMED, AJIs MPOBEACHUS KaKUX-
TO 9KCIIEPUMEHTANIbHBIX UcclieqoBanuii. Ho, 60mbine npodieMbl BOZHUKAIOT CErOIHS, KOTAa peyb
3axX0UT 0 (UIOCOPCKUX HIIM TEOPETHUUECKHX paccyxkaeHusx. Hampumep, eciii HY>KHO TOYHO
(MMEHHO TOYHO) YCTaHOBHTH JUIMHY d AMaroHaM KBajapara co CTOPOHO# b, To momyuum, uto d =
V2 b. U upu 3TOM BBIACHHTCH, 4TO V2 — 3TO M He LENOE YHCIIO0, U He apobHoe. Ha MoMeHT
OTKPBITHS, OTO «YHUCIO» OBUIO «HOBBIM BHIOM YHCEN», U Ha3BAIM TaKue «UHCIIay
UppalMOHANBHBIMH YuciIaMU. [ToBTOpUMCS, OTIHUKE UX OT PAllMOHANBHBIX YHUCEI, T.€. LEJbIX U
JIPOOHBIX YHCEN, B TOM, YTO TIOCTICTHHE MOXHO BBIPA3UTh B BUJIC OTHOIICHUS JIBYX IICJIBIX YUCEIL,
Harmpumep, P 1 (, MO3TOMY UX ¥ Ha3bIBAIOT PAIlMOHATBHBIMU YUCIIAMH, T.€. TOJyYCHHBIX JICTICHUEM,
OTHOIICHHEM. VppallmoHAbHBIC K€ «YHCIa» MMOTOMY W HA3BIBAIOTCS UPPANUOHAIBHBIMH (4TO B
MEPEeBOJIC O3HAYAET «HE WMMEIONIUE OTHOIICHUS»), YTO UX TOYHO MOJYyYHUTh OTHOIICHHEM IBYX
LEeNbIX Yucels P U ( HeBo3MOkHO. Cama rpyIina uppaiioHaIbHbIX «9HCeN JIETUTCS Ha ABE YaCTH:
OJTHA YacTh — 3TO AITreOpanvyecKue «4KHcia», KOTOPble MOTYT OBITh KOPHSIMH alre0pandeckoro
yYpaBHEHHS C 1eIBIMU KOO (DUIIUCHTaMU, IpyTas 4acTh COCTOUT M3 «YHCEI», KOTOPhIE HE MOTYT
OBITh KOPHSIMH alreOpanyecKoro ypaBHEHHs. Te MppallMOHANBHBIC «YHCIa», KOTOPbIE HE MOTYT
OBITh KOPHSMHU alNreOpanmyecKoro YpaBHCHHS, HA3BIBAIOTCS TPAHCICHACHTHBIMH «YHCITAMM.
[TpuMepsl TPaHCIICHICHTHBIX «YHCEID MPUBEACHBI BBIIIE.

Takum 00pa3om, panHoOHAJbHbIE U MPPANMOHAJIBHBIE YNcIa B (PuiaocodckoM cMbICTe
SIBJISIIOTCSL PA3HOPOJAHBIMH, PA3HOTHNMHBIMH, NPOTHBOMOJIOKHBIMH, MOITOMY IJsl HX
reoMeTpHYecKoro u3odpaxeHus TpeOyOTCsl pa3Hble YUCJI0BbIe ocH. T.e. 5TU Ba BUAA YHCET
pa3IMYHbI KAYeCTBEHHO: PAallMOHAIBHBIE YMCIa TOMOTEHHBI, UPpPAIlMOHATIbHBIE — TeTepPOreHHbI. X
HEOJINHAKOBOCTbH MPOSIBIISIETCS B KAKOM-TO CXOJIHOM CBOWCTBE, HO BHYTPEHHE, OHTOJIOTUYECKH 3TU
quclnia APYyT ¢ APYroM He cBsi3aHbl. JlymMaeTcs, 4TO MPOTHBOIIOIOKHOCTh ATUX YHUCE KaK BHEUTHSS,
TaK W BHYTPCHHSS. DTH 4YHCIIa B3aMMHO OTPHUIAIOT, WCKJIIOYAIOT JPYyr JApyra. Takumu ke
(GUI0COPCKH TMPOTHBOIIOJIOKHBIMU, KAa4eCTBEHHO Pa3HBIMH, Pa3HOPOIHBIMH, PA3HOTHITHBIMHU,
OTPUIAIONIMMH  JPYyT Jpyra, SBISIOTCS aireOpandecKkue ¥ HealreOpamdecKue dwucla,
NEHCTBUTENLHBIC U KOMIUICKCHBIC YHCIIA. ..

Ecnu Ob1 ¢punocodcku MOXKHO OBUIO JOMYCTUTH, YTO YMCIIA KaK BEIIX CIENAaHbI U3 Yero-TO, TO
paroHaIbHbIC YMCIIa TOMOTEHHBI (OJJHOPOJIHBI), T.€. «CIETaHbD» U3 OJHOTO U TOro xe. [loaTomy
m000€ M3 ITUX YHCeNl MOXKET OBITh MOJY4YeHO W3 JAPYTHX TaKuX ke uucen. M molstomy OHHM
CpaBHHMMBbIE, T.€. 0AHO 00JibII¢ HWJIH MEHbIE JAPYroro, HWJiM paBHo aApyromy. KommiekcHsie
Yyclia HETOMOTEHHBI, OHH T€TEPOTEHHBI, T.€. «CAENaHbl» U3 HE OJHOTO U TOTO K€ WMIIU K€ HE U3
OJTHOTO H TOTO e. [I03TOMYy 3TH «4rclia» HecpaBHUMBIC. T.e. HelIb3s CIpallnBaTh, KAKOE U3 JIBYX
KOMIDICKCHBIX «YHCeN» OOJIbINe, a Kakoe — MeHbIe. Hu 01HO U3 HUX U He OoJIbllle, U He MECHBIIE
npyroro. OHM HeCpaBHUMBIC, T.K. Pa3HOPOJIHBIC, KAUECTBEHHO pa3Hbie. [loToMy U pa3MecTHIIUCH
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OHU (COBEpPLIEHHO HEOCO3HAHHO) HE HA OJJHOM OCH, a B Pa3HbIX MecTaX MJIOCKOCTH, 00pa30BaHHOMN
IBYMsl pa3HbIMU OCsIMM. TO K€ MOXKHO CKa3zaThb U 00 MppalMOHANbHBIX «4duciax». Hu onHo u3
UppalMOHAIIBHBIX «YUCE», B YACTHOCTH, TPAHCLIEHJAEHTHBIX «UYHCED», HE MOXKET ObITh NOJYYEHO
U3 JIPYTHX TPAHCICHJICHTHBIX YHCEN, €CIHM, KOHEYHO, HE NMPUOErHyTh K OCOOBIM (DUKTHUBHBIM,
XUMEpPHBIM yXulipeHusM. Kpome Bcero, npuHsITO CUUTaTh, YTO JIEHCTBUTEIIbHBIE, BELIECTBEHHbBIE
quClia SBJSIOTCS YaCTHBIM CIIy4aeM KOMILJIEKCHBIX «4duce». TyT Bce 3aBUCUT OT JONOBOPEHHOCTH
(mayuHo-¢mitocodckass TeopHs KOHBEHIMOHANW3Ma). Ecimu Mbl  JOrOBOpHMCS TPU3HABATh
KOMIUIEKCHBIE «4MCIIa» YHUCIaMM, TOTJa JEHCTBUTENbHBIE YUCIA OKAXYTCS YAaCTHBIM CIIydaeMm
KOMIUIEKCHBIX «4HCe», KaK W IMUIIYyT B MaTeMaTU4eCKUX crpaBoyHuKax. OJHAKO Belb
JeMCTBUTENIbHBIC YNCIIa BBIPAXKAIOT KOJUYECTBO, @ CAMU K€ 3TU CIIPAaBOYHHMKH YTBEPXKIAIOT, YTO
KOMILIEKCHBIE «UHUCIIa», HA000pOT, KOJHYECTBA He BbIPAKAOT! 3HAUNT, KOMIUIEKCHBIE «YHUCIIa»
B 9TOM OTHOILIEHUU HE JOJDKHBI IPU3HABATHCA YUCIAMU, U, B 3TOM CIIy4yae, JeHCTBUTENIbHbIE YUCIIa
HE MOT'YT IPU3HABAThCSl YACTHBIM CIIy4yaeM KOMILUIEKCHBIX «4ucei». Toraa nomyvaercs, 4To ooiiee
(MHIYKTHBHOE) HE BBIMOJHSET TO, YTO BBITOJHSAET YacTHOE. Puitocodckn 310 HeBO3MOKHO. Takum
00pa3oM, HMEeHHO ¢ (PUI0cO(PCcKOIl TOUKH 3peHHUsl, JeiCTBUTEeIbHbIE (BelleCTBeHHbIE) YN CIa
He JO0JIKHbI NPHU3HABATBCH YACTHBIM CJIy4aeM KOMILIEKCHBIX «4Hcea». JlelicTBUTENbHO,
¢u1oco(pcKUM KadecTBOM JI€HCTBUTENBHBIX YHCEN SIBISETCS CBOMCTBO ((pU3MUECKOE KauecTBO)
BBIp@)XaTh KOJIMYECTBO. A KOMILJIEKCHbIE «YHMCJIa» He 00/1aJal0T CBOHCTBOM MJIM KayeCTBOM
BBIPAKATH KOJMYECTBO (3TO YTBEP:KIAIOT Bce Yy4eOHMKH MO MaTeMaTuke). TakuMm oOpazom,
HEOOXOJMMO TMPH3HATH, YTO KOMIUICKCHBIE «YHCIa» M JIEHCTBUTEIBHBIE YHCIA — 3TO
pa3HOKayeCTBEHHBIE B (PMIOCOPCKOM OTHOIICHUH Beuld. VIMEHHO MOATOMY KOMILIEKCHBIE YMCIIa
pa3MenialoT COBEPIIEHHO HEOCO3HAHHO HE Ha JIMHUM, @ Ha IUIOCKOCTH, OOpa30BAHHON JBYMS
HEPABHOLIEHHBIMH OPTOIOHAJIbHBIMU YHUCIIOBBIMH OCSMU — OCSIMH JEHCTBUTENIBHBIX U MHHUMBIX
gucen. Kpome »3Toro, mnoBTOpuUMCS, KaXJ0€ palMOHAIbHOE YMCIO HMEET pedepeHTa, a
KOMILIEKCHOE «4HCII0» — pedepeHTa He uMeeT. TpaHCIIeHIeHTHbIE «YHca» Takxke pedepeHTa He
uMeroT. 1 1o, 4TO M3 OAHOrO KOMIUIEKCHOTO «YHCJIa» MOYKHO BBIYMTATh JIPYroe KOMIUIEKCHOE
«gucno» — sBnsercd ¢GuIocopCcKUM HeaopasyMeHueM (HOo, He MaTtemarudeckuMm). Ho 3t1o
HE/I0pa3yMEHHE B CETOIHSAIIHEN CUCTEME HayKH SIBJISICTCSI HOPMOM, U 3TO MO>KHO YBHJIETh B JIFOOOM
yueOHUKE.

Bo3MOXxHO, 1 HyJIb YMCIIOM MTPU3HABATh HE CIEAYET — 3TO BCETO JIUIIb YCIOBHOE 0003HAUECHHE
(3HaK, CUMBOJI) OTCYTCTBUA. T.€. HYJIb — 3TO MyCTOE MOHATUE, KOTOPOE HE OTOOPAKAET HUKAKUX
O0BEKTOB TaK e, KakK, HallpUMep, MOHATHE «XOpJa TPEYTOJbHUKA» WIIU, CKAXEM, «IEPUMETP
aNeKTpoHa». T.e. 3TO IycToe MOHATHE, IyCTOM KJIacC, T.€. KJIacC Yero-To, KOTOPBI HE COAEPKUT B
ce0e HMKaKuX 3JIeMeHTOB. Hampumep, Kiacc «KBaJpaTHBIX TPEYTOJIbHUKOBY» SIBJISETCS MyCTHIM
KJIacCOM, T.K. KBaJpaTHBIX TPEYrOJbHUKOB HE OBIBACT TaK kK€, KAK U TPEYTOJbHBIX KBApPaTOB,
XOpAbl TPEYTOJbHUKA WIN IIEPUMETPA IEKTPOHA. M Henb3s MyTaTh «4acTh LEJIOT0» C «YaCTHBIM
ciaydaem». YacTp 1enoro (Hampumep, MOAIIMIIHUK TPAaKTOpa) MOXKET JelaTh TO, YTO HE MOXKET
1enoe, a 1enoe (Hanpumep, TpaKTop) MOXKET JeNIaTh TO, YTO HE MOXKET YaCTh 11€7I0T0 (TOAIIUITHHK).
YacTHblii citydaii ke He MOKET COBEpILIaTh TO, YTO HE MOXKET ob11iee. A o01iee MOKET TO, YTO MOXKET
YacTHOE, U MOKET TO, UYTO HE MOXKET YaCTHOE.
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OTHMH pacCyKIECHUSAMH, MBI XOTEJIHU 110Ka3aTh, YTO PAlMOHAIBHBIE U UPPALIMOHAJIBHBIE YUCIIA C
¢bunoco(pcKoil TOUKH 3peHHsl SBISIOTCA Pa3HOPOAHBIMH, PA3HOTUIIHBIMH, KAYECTBEHHO pa3HbIMU
BemaMu. A UX BCEX B CBOE BpEMs IIOJ HA3BAHUEM <«JICHCTBUTENBHBIC YHCIIA» COBEPIICHHO
HEOOOCHOBAHHO PAa3MECTHIIM HA OAHON o0wel yucioBoil ocu. Y 3Ta HENMPaBHIBHOCTH CETOTHS
npojospkaercs. T.e. Mo OJHUM TEPMHUHOM <«JIEUCTBUTENBHBIE YHUCIA» JI0 CUX IOP HEKOPPEKTHO
Ha3bIBAIOT HAa CaMOM JIeJie pa3HOKavecTBeHHbIe, B3aUMONCKIYamue ey, KayectBeHHOe
OTJIIMYUE BCEX TEX YHCEJ, KOTOpble HEOCO3HAHHO M HEYJauyHO MOJCTPHUINIM MO OIHY TpeOeHKY
«JIEMCTBUTENIBHBIX YHUCEI», 3aKJIIOYAETCs TAKXKE B TOM, YTO YacTb JTHUX YHUCEN, a HMMEHHO,
palMoHalbHBIE 4YMCIa, HUMEKT pedepeHTa. VppanuoHanbHble >X€ 4YMCIa, B TOM 4HCIE,
TPAHCLEH/ICHTHbIE yKcia, pepepeHTa He UMetoT. OHU SABJISIFOTCS TOJBKO JIMILIL KOHLENTAMU WIN
koHcTpykTamu. IloaTomMy B mpemsiaraemMoil HOBOW CHCTeMe HAyYKH palMOHAJIbHbIC YHCJIA
HeJIb3S CPaBHMBATh C HPPAalUMOHANbHBIMHM. Byayum pa3sHokayecTBeHHbIMHM BellaMH B
¢puocodckom cMmbiciie, OHU He MOAJIEKAT cpaBHeHNI0. Tak, He/lb3s1 CpABHUBATD, YTO Jy4lle,
TeJIeBH30p WJIM /IMBaH, T.K. OHM — BelllM Pa3HOKadeCTBeHHbIe M IOITOMY HeCpaBHHMBbIe.
TouHO Tak :Ke He/Ib3sl CDABHMBATH ap0y3 ¢ Tejle(pOHOM, T.K. OHU BelllM Pa3HOKAYeCTBeHHbIe.
PasHokavyecTBeHHbIC BelIM JPYr C APYIrOM CPaBHHMBATh HeJb3sl. TOYHO Tak ke, Bellw,
nMemue pedepenrta, OTIHYAIOTCH OT Belleld, He MMEKIUX pedepeHTa, KAYeCTBEHHO, H
M03TOMY He MOT'YT ObITh CPABHUMBIMH!

Orcona moJiyyaercsi HeBEPOSATHOE YMO3AKJIYECHHE: T (KOTOpOe CerofaHsi CYMTAeTCs
PaBHBIM NpuOJM3NTEJbHO 3,14) He MeHblie 4 M He Oosablie 3, MOTOMY 4YTO T HeJb3Sl
CPpaBHUBATHL HM € 3, HU ¢ 4, T.K. 3 U 4 ABJIAIOTCH HATYPAIbHBIMM 4YHCJIAMHM, a T —
TpPaHcUeHAeHTHOoe «4ucjao»? T.e. ¢ ¢uiocopckoii TOUYKH 3peHUsi ITO Pa3HOPOJHBIE,
pa3HoKavecTBeHHbIe BelM. M 3TOT pe3yapTar Toxke MAPAJOKC: CUUTAETCS, YTO T PABHO
npumepHo 3,14 u nostomy @ 6onbie 3 u MeHsblie 4. Ho m He paBHO 3,14 1 m0o3TOMY €ro Hemb34
CpaBHMBATh HU C 3, HU C 4, IOTOMY YTO 7 W 3TH JIBa YKCJA Pa3HOKAYECTBEHHBIC BEUIU. 3HAYMT,
«gucao» . ¢ hunocodckoit Touku 3peHus 1 He 6osbie 3, U He MeHble 47 V1 yTBep)KIeHHe, YTO «7T
MeHblle 4, HO Ooinblie 3» Takoe ke HEBEpHOe, Kak M yTBepkAeHue, uto 3,14 metpa meHblie 4
KUJIOTPaMMOB, HO Oonblie 3 ceKyHA (HM MeTpbl, HM CEKyHJIbl HeNb3s XK€ CPaBHHUBATh C
KWJIorpaMMaMH: B (UIOCO(PCKOM CMBICIE 3TO pa3HOKauecTBeHHbIe BeliM)? TpaHCIeHIEHTHBIE
yuciia pe)epeHTa He UMEIOT, U, IOATOMY, OHU OTJIMYAIOTCS OT PALlMOHAJIbHBIX YUCENl KAa4eCTBEHHO,
T.e. 3TO pa3HOKAa4YeCTBEHHble BemM. V TmombpITKa CpaBHUTh palMOHAJbHBIE YHCIA C
MppalMOHATIbHBIMY YHCIIaMHU TAaK)K€ HAIIOMUHAET MOMBITKY, HallpUMep, CPAaBHUTH YEJIOBEKa C €ro
¢dororpaduelt uaM TeNEBU30pOM. DTO OUEHb BaXKHO, MO3TOMY elle pa3 MmoBTopumcs. Henb3s
CpaBHMBATh JJIMHY, CKaXEM, C MacCoi, WIM IUIOIIAJb C CHJIOM AJIEKTPUYECKOTO TOKa. IJTO
HEpaBHOKAYECTBEHHbIE, pa3HOKadeCTBEHHbIE Bellu. [l09TOMy Henb3s crnpaimmBaTh, yTo 0oJblIe, 5
MeTpoB uiH 20 kujorpammoB. Miu, yTo MeHble, 2 KyOMUecKux MeTpa uiu 2 ammnepa. Bece onu
0003HaYaIOT KOJMYECTBEHHBIE XapaKTEePUCTUKU Pa3HbIX CBOMCTB (uiiocodcekoii Beuu. M moatomy
UX HEJb3s cpaBHUBATh. HyKHO MOHSITh, UTO T HE SIBJISIETCS YUCIOM HE ITOTOMY, YTO €r0 HE CMOTIJIN
TOYHO U3MEPUTH, @ IOTOMY, YTO OHO HE MOKET OBITh TOYHO U3MEPEHO, T.K. 3TOT0 TOYHOTO 3HAUEHHUS
MIPOCTO HE CYIIECTBYET, a CTaJO OBITh M YHCIa TaKoro He cymiecTByeT. [loaToMy 7t He BbIpakaer
KOJIMYECTBO, & PAllMOHAIBHBIE YKCIIA BBIPAXKAIOT TOYHOE KOJUYECTBO, U MO3TOMY PALIMOHAJIBHBIE
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YUCa JCUCTBUTENBHO SBJSIOTCS YHCIaMH. TOYHO Tak ke, BeIpaxkeHue Igl2=A u BbIpakeHUe
10A=12 ¢ MareMaTHYeCKOW TOYKM 3PEHMsSI TOKAECTBEHHO paBHBL. Ho ¢ (puiaocodckoil Toukm
3peHusi, TaKHE BBIPAKEHUS SBISIOTCS (QUKIUEH, T.K. HET TAaKOro 4ucia A, JUid KOTOPOro JaHHbIE
BBIPKEHUS BBITIOJIHSINCH ObI TOUHO. Takoe uncio A mpocto He cymiectByeT. T.e. ¢ pumocodekoit
Touku 3penust 102=12 Hu s Kakux A He BBIIOJHUMO TOYHO. HO ¢ MareMaTnueckod wim
(bU3MUECKOI TOUEK 3PEHUS ITO BRIPAXKEHHUE BO3MOXKHO, U A TIPH 3TOM SIBJISICTCS TPAHCIEHACHTHBIM
«CUUCIIOMY» «HECKOJBKO OOJIBITUM eTUHUIIBD». T.€. ¢ humocodCckoit TOUKY 3peHus, Ha YUCIOBON OCU
JUIS TAaKOrO «4HUClIa» A MecTa HeT BOooOIE, MOTOMY, YTO Takoe «4ucio» aisi ¢uiocoda He
cymectByeT. Ho nns marematuka win (U3HKa, 3TO «UUCIO» CYIIECTBYET, U €CIIU HEOMPaBJAaHHO
BCE K€ PACIOJIOKUTh 3TO «UHCIIO» HAa OOUICTIPUHSATON YMCIOBOW OCH, TO MPHUIETCS PACHOIOXKUThH
ero Mmexnay 1 u 2.

Iponosxas puaocodpckue paccy:kaeHusi 0 CIVIOMIHBIX (HECIJIOIIHBIX) JIUHUSAX, PUAeM K
BBIBO/1Y, UTO He ObIBaeT CIUIOUIHBIX IJIOCKOCTEH (T.e. MJI0CKOCTel 0e3 AbIPOK), CIJIOLIHOIO
o0beMa MM CIJIOLHOTIO NPOCTPaHcTBa 0e3 AbIPOK. T.e., Ha caMoM niene, pU3nIecKuil BaKyym —
JBIPSBBINA, KaK W TJIOCKOCTh, KaK M MpsAMasi WK Jito0as npyras auHus. U B «IpIpkax» 4UCIOBON
IJIOCKOCTH, HAaBEPHOE, HAXOIATCS HMPPALUOHAIbHO-KOMIUIEKCHBIE WJIM TPAaHCLUEHJEHTHO-
KOMIUIEKCHBIC «UUCIIaY).

Jns nmanpHeiero pasbsICHEHHUs Hamedl (uioco(CcKo-MaTreMaTHYeCKON TEOPUU WM HOBOM
CUCTeMbl HayKH HaM MOHAJOOUTCS MOHSATHE KOHTHHyyMa. B maremaruke Ui reoMeTpuyecKoit
WHTEPIPETAIMN JCHUCTBUTEIBHBIX YUCENI KOHTHHYYM MPEACTABIISIA TOYKAMU YUCIOBOU MPSIMOH.
Kaxxnas Touka 3T0# mpsiMOii COOTBETCTBOBAJIA KAKOMY-TTMOO NEUCTBUTEIBHOMY YHCITy. Teneps ke
CTaJIO MOHSATHO, YTO €CJM CErOJHs MPOJ0DKATh MPUHUMATh 32 UCTUHY MPaBUILHOCTh YHCIOBON
OCH, TO HE TOJIbKO Ka)KJlasg TOYKa, HO TaKXe U JBIPKA MEXIYy TOYKaMU OYyIyT COOTBETCTBOBATh
JNEUCTBUTENBHBIM YHCJIaM (B JBIPKax OYyIyT HaXOIUTHCA HPpAIMOHAIBHBIC YHUCIIA, KOTOPHIC
CEro/IHSI TOKAa BCE €IIe COBEPIICHHO HEOOOCHOBAHHO TOXE MPU3HAIOTCS JIeHCTBUTEIBHBIMU
yucnamu). Ho, kak moka3zaHo BellIe, 3TO HE NpaBwibHO. [loaToMy 1isi KaKooro BUAA YHCEN
HE00X0IUMO BBOJUTH OT/AETbHBIC YHCIOBBIC OCU: AJIS PAIIMOHAIBHBIX YHCET MOXKHO HUCIOJIb30BaTh
Ty OCh, KOTOPYIO CEroJHS HA3bIBAIOT YHMCIOBOW MpsMOW (HO, KaK YJaloCh YCTaHOBUTH, OHA
IeIpsiBast). J{7st MppaloHaIbHBIX «YUCENDY, KOTOPhIE KAY€CTBEHHO OTJIMYAIOTCS OT PallMOHATBHBIX
YHUCe, HE0OXOIUMO BBOJAUTH CBOIO OCh, T.K. UM Ha TOUYKAX OCH PAIIMOHAJILHBIX YHCET MECTa HET, U
B 3Ty OCh UX HEOCO3HAHHO U HEOOOCHOBAHHO 3arHaJId CUJIOH, TPUYEM COBEPILIEHHO HEOTIPABIaHHO.
[TosTOoMy, ecnu y>K 3aroHsiTh UPPAMOHAIBLHEIE YHCIA B OCh PAIMOHAIBHBIX YHUCEN, TO MPUIETCS
PaCTONOKUTh UX B JBIPKAX 3TOM OCH. DTUMU PACCYX ACHUSIMH Mbl OOBSICHUIN HEMPABUILHOCTD
CTapOil CUCTEMBI MATEeMATUKH U TeopHuH uncen. Jlake I OTPULIATENbHBIX «UUCE» HEOOX0AUMO
BBOJIUTH OTAEJIBbHYIO OCb.

B ¢usuke mon KOHTHHYyMOM NOHHMMAIOT MPOCTPAaHCTBO-BpeMs. CTpykTypa (PU3NYIECKOTO
KOHTHHYyMa 3aBUCHUT OT IJIOTHOCTH BEIIECTBA, M3TydeHHs, T0JIs1. DU3ndecknii KOHTHHYYM JIOJKEH
OBITH OXapaKTEPU30BaAH WM HEMPEPHIBHOCTHIO, WIIH IPEPHIBHOCTHIO. CeroaHs 001enpuHsITO, YTO
(¢usnyecKuii KOHTUHYYM HellpepbIBEH, T.€. OH CILIOIIHOM, 0e3 mycToT, 0€3 ALIPOK.

Bonpekun o0umenpuHATOMY CeroaHsi, Mbl YTBep:JAaeM, 4YTO M MaTeMaTH4YeCKHi
KOHTHHYYM, U (U3HYeCKHM KOHTHHYYM, SIBJISIOTCH NPEPbIBUCTHIMHU, AUCKPETHBIMH, T.€.
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CO/IeP:KAT NMYCTOTHI, AbIPKH. 1 4nCIIO MyCTOT MM ABIPOK XOTS U PAaBHO YKMCITy COCTaBHBIX YacTel
MaTpUIbl KOHTUHYYMa (T.€. TOYEK), HO MPOCTPAHCTBEHHBIN pa3Mep AbIPOK JOJKEH OBbITh OoJiblIe
Hyns. Eciau 370 Qu3nueckuil KOHTUHYYM, TO MaTepHajoM MaTpullbl (Ha30BEM 3TOT MaTepHal
OCHOBOW) sBiigeTCS BakyyM. EciM 3TO MaremMaTHMUeCcKU KOHTHHYYM, TO MAaTpULEH, T.e.
«MaTepuaIoM» KOHTUHYYMa, SIBIISIFOTCS YHCIIA.

Hamm noruko-¢punocodcko-mareMaTuyecke paccyk1eHusI HE0OX0AUMBI ObLIH AJISt TOTO, YTOOBI
MOKa3aTh, YTO TOYKH U JBIPKH, O KOTOPHIX MBI TOBOPUM — 3TO CYIIHOCTH OCHOBHI (hrsocodckoro
JIBMKEHUS BOOOILE U IBUKEHHS MUKPOUYACTHULL, B YaCTHOCTH. M B 4acTHOCTH (pIIIOKTyaluii Bakyyma.
KoneuHo ke, TpyAHO cebe MpeAcTaBUTh 3TO, HO UMEHHO Haln4yhe B (PU3MUECKOM KOHTHHYYME
TOUEK (M ABIPOK MEXJly HUMM), U B3aUMOJEHCTBUE X MEXy COOOH uepe3 AbIPKU U €CTb UCTOYHUK
¢dbunocodckoro aBuxKeHUss U ObITUS — cBOOOAa (apxedomus). BepHee, He Hanuyue, a TO, YTO caM
¢u3nvyeckuii KOHTUHYYM COCTOUT U3 TOYEK U JABIPOK, M SBJISAETCS UCTOYHUKOM JIBUKCHHUS BCETrO
cyuero, ObiTHst. Y B3aumosieiicTBUe TOYEK € AbIpKaMK Mbl Ha3Banu apxedoiueii [< rp. arche —
Hauao, nar. folleo — xonauth B3ajg Buepen, 6onrarses u nopt. folia — 6e3ymuas riscka, nrymHoe
Becenbe|.

['erens cuuTall, 4To NPOTUBOPEUME SABISAETCA, BO-TIEPBBIX, OCHOBAaHHEM JIHOOOI0 ABHKEHHSI, BO-
BTOPBIX, CYLIHOCTbIO Bemied. T.e. MeXay TOUKOH M JIBIpKOM (SIBIIsAIOLIEHCS MECTOM OTCYTCTBUS
cyOcTaHIIMM-MaTepUU-BELIeCTBa-KOHTUHYyMa-BaKyyMa-ObITUs1) ~ BO3HHUKAET  JUAIEKTUYECKOE
IIPOTUBOIIOCTABJIEHUE, IPOTUBOIOJIOKEHUE, IPOTUBOPEUNE U B3auMojeiicTBue. MblI cunTaem, 4To
IPOTHBOpPEYNE O00JIaaeT OJHUM OYEHb BaKHBIM CBOHCTBOM, 3aKJIIOYAIOUNIMMCS B TOM, YTO
MPOTHBOPEUYNE MEKIY, CKaXKEM, ABYMs BEIIaMH, BO3MOKHO TOJIBKO B TOM CITydae, KOT/1a OHA BEIIb
COJZEPKUT B ce0e YacTh MM XOTS OBl DJIEMEHT BTOPOH BelIH. B MPOTHBHOM cilyyae MpOTHUBOpEUNE
BO3HUKHYTH HE MOXKET. T.€. MPOTUBOpEUNE MOKET OBITh TOJIBKO B cucTeMe. Tak, HarpuMep, MEKIY
MOpEM U TPAKTOPOM, CTOSIIIMM JAJIEKO OT MOpPsI, HET B3aMMOICHCTBHSI U MTOITOMY MTPOTHBOPEUHS
Toke HeT. Ecau ke TpakTop OyJIeT HaxoAUThCsA B Mope (B BOJE), TO oOpa3yeTcsl cucteMa Mope-
TPaKTOP, ¥ BO3HUKAET B3aUMOJICHCTBUE U MPOTUBOPEUNE, TPUBOASIIEE K KOPPO3UHU U pPa3pyLICHUIO
Tpaktopa. 1 B cymHocTu npoTtuBopeuust (uioco(Cckoil Bel KpoMe JIByX COCTaBHBIX yacTel
(MIPOTUBOIOJIOKHOCTH U B3aUMOIIPOHUKHOBEHUS) JOJKHA COJIEPKAThCs TPEThsl COCTaBHAs 4acTh,
KOTOPYIO MBI Ha3Basu apxedonueii. Bepree, apxedonus —3To cymHoCTs IpoTHBOpeyrs. 1 nMeHHO
Omaromapst 3Toi apxedoNnu W OCYIIECTBISIETCS B3aMMOJEHCTBHE IMPOTHUBOIIONIOXHOCTEH, T.C.
MPOTHBOPEUHE, IIPUBOIAINEE K eTo pazpenieHuio (CHATuIo). T.e. Bce cymiee npipsiBoe. M, BO3MOXKHO,
BCE€ MOTJIO OBI OBITh B COCTOSIHHHM ITOJTHOTO 1MOKO0st. Ho, ecim 94To-To mpuBeneT K B3aNMOACHCTBUIO
Jla’ke BCETO JIMIIb OJJHON TOUKH C OJTHOM ABIPKOH, TO 3TO MPUBEET K IMepeiaue B3auMOoAeHCTBUS OT
OJTHOM TOYKH WJIM OTHOM JIBIPKU K IPYTHM, a 3aTE€M U BCEM TOUKaM, U JbIPKaMm, a 3TO B CBOIO OUepe/Ib
K BEYHOMY JIBIKeHHIO. B3auMoseiicTBre IbIPOK KOHTHHYYMA C €ro TOUKaMu — apxedosius — 1
ecThb OCHOBa (UJI0CO(PCKOro ABMKEeHUSl. YMECTHBIM OyJeT cKa3zaTh, 4TO OTIMYUTEIHHOMN
0COOEHHOCTHI0O MMEHHO JUAICKTUYECKOTO MPOTHBOPEUHS SBISETCS TO, YTO, B OTJIHYHE OT
(bopMaTbHO-IOTHYECKOTO TMPOTHUBOPEUMs, apXeqoiusi TPOSBISETCS WMEHHO B IPEIMETHOM
MIPOTUBOpPEYNH, T.€. B pepepenTax. B koHCcTpyKTax xe apxedonuu, HaBepHoe, HeT! U, 6e3 yuera
apxedonmu, omocpeACTBYIONMIEH MTPOTHBOITOIOKHOCTH B MPOTUBOPEUNH, PEIIATh THATIEKTHIECKUE
3aauu GUIIOCO(PCKOTO JIBMKEHUS U PA3BUTHUSA, a TAKXKe HAYKH, HE YAaCTCs.
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TakuM ke IpepbIBUCTBIM SABISAETCS U BpeMs. 1 B3auMoaeCTBUE JBIPKH CO CBOUM OKPY’KEHUEM,
T.€. ¢ IPYTMMH JbIPKaMU M TOYKaMU — 3TO Ta NPUYMHA, KOTOPas NPUBOJUT U K U3BECTHOMY B
(bu3nKe NPUHIMITY HEONIPEIEIIEHHOCTH, U, HABEPHOE, K BO3MOKHOMY OTJIEJIEHUIO IIPOCTPAHCTBA OT
BPEMEHH.

ABTOpBI HACTOAIICH CTAaThbH, MOJYYUBIINE H3JI0KEHHBIC PE3YJbTATHI JIOTUKO-PHIOCOPCKUMH
paccyXKIeHHSIMH, YBEpPEHBI, YTO B Omkaiimee BpeMs (U3MKH JOKaXYT 3TH PE3yJIbTaThl
JKCIIEPUMEHTAIBHO. MOXKHO MpeacKa3aTh TaKKe, YTO K W3BECTHBIM CETOJHs YETBIPEM CHIIaM
(B3aMMOAEHUCTBUSAM) B IPUPOJIE, @ UMEHHO, T'PaBUTALIMOHHBIM, JEKTPOMAarHUTHBIM, CHUJIBHBIM U
cy1abbIM, MOXKET ObITh J00aBieHa MsTas Cuila. JTa CWila OTBEYAaeT 3a TaK Ha3blBAEMYIO TEMHYIO
Matepuro. Haxonurcss TemHass maTtepus, 110 BCEM BUAMMOCTH, B IPEUIOKCHHBIX HAMH JBIPKax
¢usnyeckoro KoOHTHMHyyMa. M sHeprum B 3TuUX JAbIpKax (PU3MUECKOro MPOCTPAHCTBEHHO-
BPEMEHHOTO0 KOHTHHYyyMa HaMHOTO OOJIbIlIe M3BECTHOM HaMm ceroaHs »Hepruu Bcemennoit. U
MIPOCTPAaHCTBEHHO-BPEMEHHOW KOHTUHYYM MO>KHO Ha3BaTh KOHTUHYYMOM OBITHSI-HEOBITHS.

B 3akmtouenue, n1abbl He 0OMKaTh camMoJiOOuEe «OEOTHHMIIEBY IIOKUPYIOLUMMH UX CO3HAHHE
pe3yJIbTaTaMu HACTOSIIIET0 COOOIIEHUS, TpuBeaeM HeOobmowi oTpeiBouek u3 U.ITpuroxuna. «B
cBoux «Temax» Mepno-Ilontu yTBepknan, uro «puiaocodckue» OTKPBITUS E€CTECTBO3HAHUA,
KOHIIENITyaJbHbIE MPEOO0pa30BaHMsl €r0 OCHOB HEPEIKO MPOUCXOMAAT B PE3YJIbTATE He2amueHbIX
omKpulmuli, CIAYKAIMUX TOJYKOM K IEPeCMOTPY CJI0KHBIIMXCH B3IJSA0B H OTIPABHBIM
NMYHKTOM /Il IepexoJa K NPOTHBOIO0JIOKHOH TOYKe 3peHust. /loka3zaTenbcTBa HEBO3MOXKHOCTH
Wi HecyliecTBoBaHus (OyAb TO B TEOpPUUM OTHOCUTEJIBHOCTH, KBAaHTOBOM MEXaHUKE WIIU
TEPMOJUHAMUKE), TIOKA3alIM, YTO IPUPOIY HEBO3MOXKHO ONHUCATh «HM3BHE», C MO3ULMUN 3pUTEINS.
Onucanue nOpuUpoJbl — KUBOM JUANOr, KOMMYHHUKAllMi, U OHA IIOJAYMHEHA OrpPaHUYEHUSM,
CBUJICTEIBCTBYIOIUM O TOM, YTO MBI — MAKPOCKOIIMYECKUE CYIIECTBA, IOTPYKECHHBIE B PEAJIbHBIN
buzuveckuit mup» [8].

B bI B O JI bI

1. Bemwu, He uMeOIME MPOCTPAHCTBEHHOTO, TEOMETPUYECKOrO pa3Mmepa, T.€. €ClIh HX
MPOCTPAHCTBEHHBIM pa3Mep paBeH HYJIO, APYT Apyra KacarbCcsi HE MOTYT JUCTHHKTHUBHO. DTO
3HAQYUT, YTO TOHITHE HEMPEPHIBHOCTH HCYE3aeT, MPEBpaIlasiCh B KOHCTPYKT WIM KOHIENT 0e3
pedepenTa, 1 €CIIU CUUTaTh, YTO JIMHUU CYIIECTBYIOT, TO HEMPEPHIBHBIX JIMHHUM 0€3 pa3phIBOB ObITh
He MOXKeT. To 7K€ MOXHO CKa3aTh U O MJIOCKOCTAX: €CIHM CUUTATh, YTO MIJIOCKOCTh CYILIECTBYET, TO
mo0asi TIIOCKOCTh, Y KOTOPOW TOJNIIMHA paBHA HYINIO, JODKHA OBITH PAaBHOMEPHO JABIPSIBOM.
[IpocTpaHcTBO TOXKE IBIPSBOE, T.€. MPEPBHIBUCTOE, a HE HempepbiBHOE. [loaTomy, 0a30BBIMU
eIMHUIIAMU B HaIlllel TeopuH sBIsOTCS: 1) Touka (kak u y EBkimpaa); 2) meipka; 3) orroune (y
EBknnpa — npsimas); 4) cetka (y EBkiina — miockocTs).

2. TlepBBIii TTapaJIoOKC TOYEK: CUYMTACTCS, YTO CIUIOMHAs (TJIajgKas, HeNpepbIBHAS) JIMHUS
CYILECTBYET, U OHA COCTOUT U3 COMPUKACAIOUINXCS TOUYEK, HO CIUIONIHAS JIMHUS HE CYLIECTBYET, T.K.
9TO HE CIUIONIHAS HEMpPepbIBHAS JIMHUS, a YTO-TO BPOJIE MYHKTHpPA, T.€. HEUTO Pa3OpBaHHOE U C
aeIpkamMu. T.e. CAUTAIOCh, YTO TOYKH COMPUKACAIUCH, M ITOITOMY 00pa30BbIBasIach TuHUA. Ho oHI
COIIPUKACATHCS HE MOTYT, M IO3TOMY CIIJIOILITHAS IMHUSL 00pa30BaThCS HE MOXKET.
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3. BTopoii mapamokc To4eK: Ha YMCIOBOM OCH WJIM Ha JII000H JIMHUKM T€OMETPHIECKUI pazMep
MIPOMEXYTKOB MEX]y Oe3pa3MepHbIMU TOUKaMH JA0JIKeH ObITh PaBEH pa3Mepy TOUKH, HO pa3Mmep
MIPOMEXYTKOB He MO:KeT ObITh paBEH pa3Mepy TOUKH.

4. Tperwnii mapasiokC TOYEK: JO CHX MOpP CUATAIOCH, 4TO 7t Oojbiue 3, HO MeHbIne 4. Ho Mbl
YCTaHOBWJIM, YTO T HEJb3sl CpaBHUBaTh HU € 3, HU Cc 4, IOTOMY, YTO 3TO Pa3HOPOJHBIE,
Pa3HOKAYEeCTBEHHBIE BEIIH, M TIOATOMY 7T U He 0oJibIe 3, U He MeHblle 4, 1 He MeHbIlIe 3, U He
0oJiblie 4, ¥ He paBHO 3, U He paBHO 4. Ho B Maremaruke «He 00JibIIe» — 3TO TO XK€, 4TO U
«MeHbIIIe MJIH PABHOY, T.€. <, a «KHe MEeHbIIe» — 3TO TO K€, YTO U «00JIbIle UJIH PABHOY, T.C. >.
[TosToMy MOkHO Hammcath, yTo 3 > 7 > 4? Takum 00pa3oM, ¢ OJTHON CTOPOHBI MPHUHATO, YTO, 7T
Oomblie 3 ¥ MeHbIIE 4, ¥ TOTOMY MOYKHO HanucaTh 3 < 7 < 4, HO, C APYTrol CTOPOHBI, MOJTy4aeTCs,
410 3 > 7t > 4? MOXHO Tak)Xe M0Ka3aTh, 4To T = 3 U T = 4. Takue npoTUBOpPEUHUS MOJTYUUIUCH U3-
3a TOro, 4YTO Mbl IOIBITAJUCh CPABHUBATH HECPABHHUMBIE BEILM, a UMEHHO TPAHCLIEHJEHTHOE
«YUCJIO» T C HETPAHCLEHICHTHBIMU (HATYpaJbHBIMHM) YMCIaMU 3 U 4, 4TO U NPUBEIO K ITOMY
napajiokcy. /s HecpaBHUMBIX Belllel 3HaKU CpaBHEHMsI Ooublle (>), MeHble (<), He 6omblie ()
WIM HE MEHbIlE (=) HE NPUMEHUMBI U HE UMEIOT CMbICIA, T.K. HECPAaBHUMBIE BEILLlM CPaBHUBATh
Henb3s. Takum 00pa3oM, yCTaHOBJIEHO, U TIOITOMY HEOOXOAHWMO IMOHSTh, YTO KOJIWYECTBEHHBII
KpUTEpU HATYPAJIBHOTO psila He MPUMEHUM K TPaHCUEHACHTHBIM unciaM. T.e. cBoiicTBa OBITUS
HeNb3s MPUMEHATh K HeObITHI0. M BoOOIIEe, AymaeMm, ObITHE HENb3sl CPAaBHHUBATH C HEOBITHEM.
[MpaBaa, xoTst Benukuii ['eresb U yTBep)Kaal, 4To ObITHE U HEOBITHE — 3TO OAHO U TO ke [9], HO
JyMaeM, B HallleM cllydae 3To He Tak. [103TomMy & Henb3s cpaBHUBATh HU C 3, HU € 4, HU C APYTUMU
HATypaJbHBIMH YucIaMH. HaTypanpHble W BOOOINE, palMOHAIBHBIE YHCIa — 3TO ObITHE, a
TPaHCIICHICHTHBIC YnCiIa — 3TO HeObITHE. T.e. 1yt T 00BI9HO OepyT 3HaueHue 3,14, Ho He0OX0IMMO
MOHSTH, UTO 7 — 3TO HE 3,14 1 gake He YUCII0 NpUOTU3UTENBHO paBHOE 3,14, a coBceM ipyras Bellb
B pustocockoM cMmpicie. T.e. TpaHCLIEHJEHTHbBIE «UHCIa» — TaKas )Ke XUMepa, Kak U KBaJlpaTHbIN
KOpeHb u3 apOy3a, Jorapudm TpeyroibHHKa WIM KOMIIAC B YETBEPTOM cTemeHH. T.e.
TPAHCLEH/IEHTHOE «YHCIIO» — 3TO YCJIOBHOE O0O3HAYEHHE YEro-TO HECYIIECTBYIOIIETro, BepHee
¢deHomeHonornyeckoro. M s @ Mecra Ha NPUHATON 4Mcia0BOM npsMoit HeT. Ho eciiu & cunkom
3arHaTh B IPUHATYIO CETOAHS YUCIOBYIO OCh, TO 3TO «YHCIIO» OKAXKETCA B AbIpKe. Bo3MoOkHO, paB
osi1 JI.KpoHekep, yTBepkias, 4To OOr cO3/all HaTypaJibHBIE YMCIIA; BCE OCTAIBHOE — JEJO PYK
YeJioBeKa.

Eme pa3 o0bsScHUM NOMyJsIpHO, MoueMy Tak moisydaercs. /leno B ToMm, 4TO OOBIYHO Yy
pedepeHToB ObIBa€T MHOTO MPEJUKAaTOB, CBOMCTB U MapaMmeTpoB. Tak, €ciau B3STh TEIEBU30p U
BEJIPO, TO YBUIHUM, YTO U y TEIIEBU30pPa, U y BEApPa €CTh MHOTO CXOXKHX MapaMeTpoOB, HAIPUMeEp,
Macca, IIoIab MOBEPXHOCTH, 00beM, IIBET U Ap. I103TOMY UX MOXKHO CpaBHUBATh 110 KAKOMY-TO
OTIENbHOMY NIapaMeTpy, Halpumep, Macce. T.e., HECMOTpS Ha TO, YTO TEJIEBU30pP U BEAPO
pa3HOKaYeCTBEHHBIE BEUTH B (PUIOCOPCKOM CMBICTIE, BCE paBHO, MX MOKHO CPaBHUBATh 110 KAKOMY-
TO OIHOMY CBOICTBY, pucyiiemy uM obouM. B ciyuae yucen 3to He Tak. /leno B ToM, 4TO y yucen
eCTh TOJILKO OJHO CBONCTBO — 3TO CBOMCTBO BbIpa)kaTh KojudecTBO. Ho, kak ObUIO MOKa3aHO
BbIIII€, MHOTHE U3 TaK HA3bIBAEMbIX YHMCEJ HA CAMOM JIeJIe YUCIaMH He SIBISIOTCS, T.€., Hallpumep,
HaTypaJbHbIE YHCIIa U UppallMOHAIbHbBIE «UHCIIa» pa3HOKayeCTBEHHbIE Beld. W yuuThIBas, 4To y
qucen BOOOIIE-TO €CTh TOJBKO OHO CBOMCTBO — BBIpaXaTh KOJIWYECTBO, U 3TUM CBOHCTBOM
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00JaaloT TOJBKO pAalMOHAIbHBIE 4YHCIA, a WPPAlUOHAIbHBIE «YHUCIa» W, B YaCTHOCTH,
TPAHCLICH/ICHTHBIE «YHCIIa)», TAKUM CBOMCTBOM, B 00IIEM-TO, HE 001a/1al0T, TO 3TU YHCIIA HEJIb3s
cpaBHUBaTh. T.e. TpaHCIEHACHTHbIE Yncia pedepeHToM He 00nanaroT. 1 & Takas ke xumepa, Kak
U 4epT, HO MBI XK€ CIIOBO YePT UCIOJIb3YeM, XOTS Takoro pedepenta Her. Tak xe u z. [TosTomy,
palyoHaIbHbIE YHUCIa, HApUMep, 3 U 4, COBEPIIEHHO OTIMYAIOTCS OT «4HCIa» T, T.€. 3TO —
pa3HOKadecTBEHHbIE BeIIU. M yuuThIBasg TO, YTO y JIOOBIX YMCEN JIPYIMX CBOMCTB, KpOME Kak
BBIp@XKaTh KOJIMYECTBO, HET, NMPUXOAMM K BBIBOJY, YTO UX CpaBHHMBaTh Henb3sl. llosTomy u
MOJYyYHJIOCh, YTO 7T M He DoJiblIe 3, 1 He MeHbIe 4 (!1?).

5. UeTBepThlil mapajiokc TOYEK: JO CHUX MOp AyMalM, YTO TMOBEPXHOCTh M, B YaCTHOCTH,
IIJIOCKOCTB, CyliecTByeT. HO III0CKOCTh HE CyIIECTBYET, T.K. 3TO HE IOBEPXHOCTb, @ HEYTO JIBIPSIBOE,
T.€. 4TO-TO BPOJE CETKU. T.e. MOBEPXHOCTh — 3TO HEUYTO JBIPSABOE, BPOJAE TypIjara.

6. Mexny moOBIMH JABYMS pPalMOHAIBHBIMUA YHCIAMHU Ha OOIICHPUHATONW CeroaHs (HO
HeNMPaBUJIbHOMN) YUCIIOBOM OCH, HAXOJIUTCS XOTS OBl OJIHO MPPAIMOHAIBLHOE «YHUCIIO», KOTOPOE
TyJla BTHCHYTO HEOOOCHOBaHHO. DTO HEOOOCHOBAHHOE PACIIOJIOKEHUE HPPAIIHOHAIBHBIX YHCET Ha
OCH pPallMOHAJIBHBIX YHCEJ aHAJIOTUYHO TOMY, YTO HAa OCH CKOPOCTEW PAaCIOJIOKUIIM Maccy WU
Hanpspkenue. T.e. uist kaxaon pusndeckoi BeTUUUHbI TpeOyeTcs (M M03TOMY HEOOXOAMMO) BBECTH
OTJIETIBHYIO OCb.

7. PanmoHanpHbIe U UppalOHATbHBIC YKcia B PUiIocoCKOM CMbICE (HE MaTeMaTuyecKom!)
SIBJISIFOTCS IPOTUBOIOJIOKHBIMU, U 3TH J[Ba BUJIa YUCEN PA3JIMYHbl KAYECTBEHHO, U MTO3TOMY OHHU
HECpaBHUMBI. J{71s1 HUX TpeOyroTCs 1BE pa3InyHbIE YHCIOBBIE OCH.

8. MuHuMmainpHas B IPOCTPAHCTBEHHOM OTHOMIICHUH (TI0 pa3Mepy) Bellb B MUPE — UIIM TOYKA
KOHTHUHYYyMa, WK ero abipka. T.e. cymecTByeT KBaHT JJMHBI. A JIbIpKa — 3TO MECTO, CBOOOHOE
OT TOYKH, T.€. «MaTepuana» KOHTUHyyMa.

9. JInnHa OKpYXHOCTH HECOpa3MEpHa C €€ TMaMETPOM IIOTOMY, YTO H OKPY>KHOCTh, U THAMET]
(oTpe3ok) — apIpsiBble. Ecnu yBeNTUYHTH JUIMHY OKPYKHOCTH Ha OJHY JABIPKY — €ro JAUaMeTp
YBEIMYMUTCS HA OJMH KBaHT JJIMHBI, M BCE€ PaBHO, OHU OCTAaHYTCS HECOpPa3MEPHBIMU
(HecousmepuMbIMH). M eciii OKpy’>KHOCTB pa3pe3arb B OJJHOM MECTE U BBIIIPSIMUTB, TO €CIIH J0 CUX
IIOp yMaJld, YTO JIJIMHA ITOJIyYHMBILIErOCs OTPE3Ka OKAXKETCSI PaBHOW JJIMHE ITOW OKPY>KHOCTH, TO
Ha caMOM JieNle, JUIMHA MOJTYYHUBIIErocs OTpe3Ka OKaKeTCS MEHbIIE JJIMHBI TOW OKPYKHOCTH Ha
OJIMH KBaHT JUIMHBL. W ecnu pa3nenuTs UIMHY 3TOrO MOJIYYUBLIETOCsl OTpe3Ka Ha JUaMeTp TOM
OKpPY’KHOCTH, TO TPaHCLIEHIEHTHOCTh ncye3HeT!? U ecnu yBelIUYUTh JJIMHY OKPY>KHOCTH Ha OJIUH
KBaHT JUIMHBI, TO IUaMETP YBEIUUYUTHCS HE CMOXKET!?

10. ®u3nueckuil KOHTUHYYM, BBEJICHHBIH 10 AaHAJIOTMM C MaTeMaTH4eCKUM
KOHTUHYYMOM, ¥ U3HAYAJIbHO CYUTABIINICS KOHTHHYAIBHBIM, T.€. HEIPEPBHIBHBIM (CIUIOIIHBIM), Ha
caMoM Jieie SIBJSIeTCS NMPEepPBIBUCTBIM, T.€. C JAbIpKaMu. B3aumonelcTBHe ABIPOK (DU3NYECKOTO
KOHTHMHYyMa C €ro ToYkamu (T.e. apxedo/iusi WM B3aUMOJeHcTBHe ObITHS U HEOBITHS) €CTh U
HayaJo, U OCHOBA, U OCHOBaHUE (HUI0COPCKOTO ABHKEHUSI.

11. YcTaHOBNEHHBI HENaBHO (pU3MKaMU TeopeTudeckuil (heHOMEH KpOTOBOM HOpBI,
yepe3 KOTOPYI0 BO3MOXKHO IMEpEMEIICHUE M3 OJHOW TalakTHK{A B JAPYTYyIO, MO BCEW BUAUMOCTH,
MOKET OCYILECTBISATHCS UMEHHO 4epe3 JbIpKU (PU3MYECKOT0 KOHTHHYYMa, T.€. Yepe3 HeObITue,
IIPUYEM CO CKOPOCTBHI0 HAMHOI'O IIPEBBIIIAIOIIEH CKOPOCTh CBETAa B BakyyMme. M Tak Ha3pIBacMble
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JJIEeMEHTapHbIE 4YaCcTHIIbl, HAmpUMeEp, MPOTOHBI, HEUTPOHBI — TOXE JbIPSBbIE (TIOPHUCTHIE).
[IpoctpanctBo TOxke JbIpsiBoe (mopucroe). Ecnum mnpeamnonoxkuTh, 4To bonblioil B3pbIB
NEHCTBUTENHEHO UMEN MECTO, TO OH ITOTOMY U ITPOU30IIEI, YTO Ta IEpBUYHAS TOUKA ObliIa MOpHUCTas,
Y IMEHHO B3aUMOJICICTBUE €€ JBIPOK C €€ TOUKAMU U ITPUBEIO K B3pbIBY. KcTaT, boibioii B3psIB,
BO3MOXHO, IPOU3OIIIEN HE B OJJHOU TOYKE, & B HECKOJIBKUX, M 3TO OBLI pa3phiB Bakyyma. Bo3M0oXHO
BCs Macca BcenleHHoi# He OblIa B OJHOM TOYKE, @ BO3MOKHO, 3TOM TOYKH HE OBLIO BOOOIIE, T.K.
€ciii Bce 00pa3oBaIOCh M3 TOYKH, TO BOKPYT 3TOW TOYKU JOJDKHO ObUIO OBITH IPaBUTAIIMOHHOE
T0JIe, @ 3TO 3HAUUT, YTO OBLJIO MPOCTPAHCTBO, II€ 3TO MOJIE OBLI0. A 3TO MPOTUBOPEUUT BCEH TEOpUU
Bbonbmioro B3peiBa. Takum 00pa3oM, MOXHO CUMTaTh, YTO K ABM)KEHUIO (B3pBIBY) IPHUBEIO
B3aUMOJICHCTBHE OBITUS C HEOBITHEM (T.€. apxedous).

12. bonbmias wacte oSHeprunm u uHpopmanuu BceeneHHONM CcKpbITa B JABIpKax
MIPOCTPAHCTBEHHO-BPEMEHHOI'0 KOHTMHyyMa. B HUX ’X€ CKphITa OT Hac M TEMHAas MaTepusi.
[ToaTomy, u 0011y10, U ClIEHUANIbHYIO TEOPHUI0 OTHOCUTEIBHOCTH IOpa MepecMaTpuBarh. TO4YHO
TaKkKe, MPUYMHON Jyalin3Ma KOPIYCKYyJa-BOJHA, T.€. TOTO, YTO MHKPOYACTUIIA SBIISETCS
OJTHOBPEMEHHO ¥ BOJHOW, W YaCTHICH, a Takke ayain3Ma OBbITHS-HEOBITUS W Ayaiu3ma
oudypkranuii-ppakTanoB SBISETCS HECIUIOMIHOCTh KOHTHHyyMa u apxedonus. T.e., Hanuuue
IBIPOK B (PU3UYECKOM KOHTHHYYME SBIISETCS MPUUYUHOM Iyaau3MOB OBITHSI-HEOBITHS, BOJHBI-
yacTullbl, Oudypkanun-gpakrana, HKYTO-HEUTO ...

13. [IpennoxxeHHas HAMU TEOPUS M HOBasl CCTEMa M MUPO3JaHMsI, U HAYKHU, JAaeT TaKxKe
¢bunocockoe 00BICHEHNE TOTO, IIOYEMY JTaBHO U3BECTHBIE TaK HAa3bIBAEMbIe KOMIUIEKCHBIEC YHCIIa
HeNb3s CpaBHUBATh JAPYr C APYroM, T.€. HENb3sl CIpalluBaTh, KaKO€ M3 HUX Ooublle, a Kakoe
Menbie. Ctanao moHsATHO, moueMy. [loTomy, 4TO OHM pa3HbIe HE KOJIMYECTBEHHO, a KAYECTBEHHO.
T.e. KaXII0€ KOMIUIEKCHOE «YHCIIO» OTIMYACTCS U OT JIPYTUX KOMIUIEKCHBIX «UHUCE», U YHUCEeN
BOOOIIIe, KaYeCTBEHHO. Bce OHM COBEPIIEHHO pa3Hble B B PHIIOCO()CKOM CMBICIE, TOTOMY U HE
cpaBHuMBIE. T.e. TH00BIe KaUeCTBEHHO pa3HbIE BEIU — HECPABHUMBIE, a JTFOObIE HECPABHUMBIE BEIITH
— KaUeCTBEHHO pa3HbIE.

14. VY TOYKHM pa3Mep paBeH HYIIO, Y ABIPKH K€ pa3Mep O0Jbllie HyJs U €CTh TPaHHIIBl. A
BOOOIIIE-TO, €CITH IIUPHUHA BEIIN paBHA HYJIIO, TO JUIMHBI Y Hee ObITh HE MOXKET?

15. [Teano, cam TOro HE MOAO3peBasi, UHTYUTUBHO TMPUILET K CBOUM ISATH aKCHOMaM
KOHCTPYKTHBHOT'O TOCTPOEHUS HaTypasibHOTO psifa. Cam [leaHo 3Toro He 3Haj, HO B 3TUX aKCHOMax
COBEPIIIEHHO HE3aMETHO, B CKPBITONM (hopMe BBIpaK€HA MBICIb, YTO, HAIIPUMEDP, 5 MOXKET OBITh
OorpIiie 3 TOJBKO B TOM CiIydae, eCiu MeXIy 3 U 5 €CTh eIle YTO-TO. BOT 3TO «UTO-TO» U €CTh TO
CBs3yIolllee Tpex W msATu. Hampumep, B 1aHHOM mpumepe 310 — uucio 4. 1 6marogaps uMeHHO
STOMY YHUCIy BO3HHMKAeT U MpoucxoauT umocodckoe oTHoimieHune R. Bor 310 oTHOIIEHHE U
crocoOCTBYeET nepeaaue nHGOpMaIuu.

16. W marepuanbHas AMHUSA, U MaTepHaAJIbHAsl MIOCKOCTh, TOXE HECIUIOUIHBIE — OHHU
MIPEPHIBUCTHIE U COCTOSAT W3 MATEPUATBHBIX TOYEK U ABIPOK. TPaeKTOPUHU IJIEMEHTAPHBIX YaCTHIL
TOXE JTOJDKHBI OBITH MPEPHIBUCTHIMH?

17. B nmpenmaraemoii cucteme TOHSATHE HEMPEPHIBHOWM (QYHKIIMKU HCYE3aeT. ITO
MIPOMCXOIUT MTOTOMY, YTO HEMPEPHIBHOTO apryMeHTa X He ObiBaeT (X BCeraa mpephIBUCTHIN). T.e.
€CIIM JIMHUS JEeUCTBUTENBHO CYIIECTBYET, TO OHa TpepbIBUCTasi (T.e. 3TO — OTTOYHE); €CIHU
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MJIOCKOCTh JIEHCTBUTEIHLHO CYIIECTBYET, TO OHA JbIpsBasi. Eciu ke ux (T.e. JIMHHUHI U TIJIOCKOCTEH )
HET, T.€. OHM — TOJIbKO BOOOpa)kaeMble, TO BCE paBHO, OHHU JbIpsBbIE, B J0OOM ciydae. He
CYIIECTBYET TaKO€ TPAHCIEHACHTHOE «UHCII0», KOTOPOE MPU BO3BEIACHUH B KaKyIO-THMOO CTENEHb
naBajio Obl APYroe TPAHCHEHIECHTHOE Yucio. /la U TOYHOrO 3HA4YEeHHUs TPAHCIEHJCHTHOTO YHCIia
TOKE HET.

18. Ecmu mexny Qusnueckumu TenamMu WM (HIOCOPCKUMH BEIlaMHd HET HHUYETro
MaTepuaIbHOT0, TO PACCTOSHUS MEXy HUMH HE CYIIECTBYET. PaccTosiHre BO3MOXKHO TOJIBKO B TOM
cllydae, eCJId MPOMEKYTOK MEKy STUMHU BElaMH 3aII0JHEH YeM-TO MaTepPUAIbHBIM WA OBITHEM.
Ecnu nuHus Hyn€eBOM MIMPUHBI CIUIONIHAS, TO OHA 00J1aaTh JUIMHOM He MoxeT!? J[J1MHa BOBHUKHET
TOJIBKO B CIIy4dae, €CJM JIMHUS IPEPBIBUCTAsA, T.€. €CIM MEXAY TOYKaMU HAJIMYECTBYIOT IbIpKU!?
Ounocodekas ommnbka EBKknaa B TOM U 3aKIII0YAETCs, UTO AJIUHBI 0€3 mupuHbl He ObiBaeT. Eciu
IIUPUHBI HET, TO 3TO — HEObITHE. A HEObITHE, HABEPHOE, HE MMEeT JIUHBL [loaTOMYy paccTosHue
MEXy TOUKaMU OBITh MOXET, a JUTMHBI MEXKy TOUYKaMU OBITh HE MOXKET. DJIEMEHTAPHBIC YACTHUIIBI
MOTYT 00JIaIaTh pa3MepoM (IUaMeTpoM) TOJBKO B CIIy4ae, €CIM OHU HECIUIONIHBIE (JBIPSBEIC).
[IpunsaToe B TEOPUM OTHOCUTEIBHOCTH PEISATUBUCTCKOE C)KAaTHE OKAa3bIBAETCSA BO3MOXKHBIM
Onmarojaps HaJTUYHMIO MPOMEKYTKOB MEXKIY TOYKAMU BCETO CYIIETO. Y MEHbIIEHUE PACCTOSHUS
MEXy TOYKaMHU U MPUBOJUT K CKaTHUIO. BeeneHHas moToMy U CMOTJIa B CBOE€ BpeMs CXKaThCs 10
TOYKH, KOTOpasi 3areM B3opBasiach (bomnbInoi B3phIB), YTO ABHrajzach CO CKOPOCTBIO CBETa U
COCTOsUIa W3 TYCTOT, IBIPOK (€CiIM, KOHEYHO K€, MPOAOJIKATh MpeAnoiaraTb, 4TO TEOpHs
OTHOCUTENILHOCTH — TeOpusi IpaBuiibHas). T.e. bosbiioil B3pbIB MPOU30IIIEN U3-32 B3aUMOACHCTBUS
TOYEK C JbIPKaMH 3TOW MEPBOM HAYaIbHOUN «TOUkn». Ecnu BeeenHas CHOBa COKMETCS B «TOUKY,
TO OHA BCE PAaBHO B30PBETCH.

19. Ecnn mpomoimkaTe MCMONIB30BATh MPUBBIYHYIO W TMPUHATYIO CETOAHS CHUCTEMY
MaTeMaTHuKH, T.€. TO, YTO 3a TOUYKY IEPECeUeHUs] Ocei KOOpJMWHAT BBHIOpPAH HOJb, TO B JABIPKAX
HaXOJATCs TPAHCIICHIEHTHBIE «4uucia». Eciu e BeIOpaTh 0OCH KOOPAMHAT HEMPUBHIYHO CTPAHHBIM
oOpa3oMm, Hampumep, 3a Hadajlo KOOpPAMHAT BHIOpaTh HE HOJb, a, CKaXEM, YHUCIO T
(TpaHCIIEHIEHTHOE «YHCIIO»), TO B JBIPKAaX OKaXKYTCS pallMOHANbHBIE yncia. Beero ke BapuaHTOB
PacToIOKEHUs OCel X U Y 0 OTHOIIEHHUIO K APYT JIPYTY, a CTAI0 ObITh, IEPECEYSHHS BCEX MPSAMBIX
Y JIMHUE BOOOIIIE, YeThIpe: 1) OCh Y MPOXOAUT Yepe3 TOUKY Ha OCH X M TOYKA OCH Y COBMAJACT C
TOYKOHM OCH X; 2) OCb Y IPOXOJIUT Yepe3 BIPKY B OCH X U TOUYKA OCH Y PaCIOIOKEHA B JBIPKE OCH
X; 3) OCh Y IPOXOJIUT Y€pe3 OCh X TaK, YTO JABIPKA B OCH X COBMAJAET C JIBIPKOM B ocH Y; 4) oChb Y
MPOXOAUT Yepe3 OCh X TaK, YTO TOYKA HA OCH X OKa3bIBaeTcs B JbIpke ocu Y. M3 Hammx
bunocopCKUxX pacCy>kKICHUI BBIINIE MOTYYHIOCh, YTO HAa TOUYKAX PACIONOKEHBI PAIlMOHAIbHbBIE
YHCIIa, a B JbIPKaxX UPPaLMOHANIbHBIE «UUCIIa» U TPaHCIEHACHTHBIE «4ucia». Ho 11 HopManbHbIX
YHUCEJ MECTa B JIbIpKax HeT. [103TOMy MBI JOJIKHBI UCKITIOUYUTH BApUAHTHI 2 U 4 KaK HEBO3MOJKHBIE.
3Ha4YMT, peaNbHO MOXKET OBITh JIUIIb J1BA BapuaHTta 1 u 3.
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Abstract

The article is devoted to the problem of modernization of preschool education in the conditions of
modern educational reforms related to realization of humanistic paradigm. The authors describe the creating of
developmental educational environment in establishments of preschool education.

The article presents the theoretical substantiation and some technological statements of designing the
educational environment as a factor in the development of the personality of a preschool child, in particular,
theoretical and methodological principles of designing the educational environment of preschool education,
namely: principles (pedagogical expediency, integrity, individualization, cognitive activity and independence),
basic scientific approaches (systemic, synergetic, environmental, personality-oriented, activity-communicative),
objective laws.

The authors found that the theoretical interpretation of the concept the preschool child’s personality
development is based on the scientific position on its integrity and ability to make qualitative changes in the
process of their own activities and communication with other people. It is determined that the development of the
child's personality directly depends on the quality of content and procedural organization of the environment in
which he is brought up.

Key words: educational environment, developmentally appropriate learning environment, preschool
education institutions, personal development, preschool child.

Relevance of the research. Modernization processes have caused significant changes
in the domestic preschool education system. The implementation of the humanistic paradigm
actualized the concept of an educational environment, which was little in demand in previous
times because in fact it was almost replaced by the concept of the educational process.

The problem of creating a developmental environment and organization of educational
work in it is due to the fact that the vast majority of teachers, unfortunately, reduces the concept

of "educational environment" to the subject-spatial organization of furniture, equipment,
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teaching aids in the group, ignoring other aspects of this phenomenon, in particular, the
possibility of personal self-determination of the preschooler in various activities, despite the
imposition on him of activities organized at the initiative of the teacher.

The purpose of the research is to present the results of the ascertaining stage of the
pedagogical experiment on the creation of a developmental educational environment for the
individual development of the child.

Review of previous studies. The theoretical basis of the problem of creating an
educational environment in the school as a means of personal development of children of early
and preschool age is the scientific achievements of scientists, performed within the issues of
the philosophical and sociological concept of personality culture (Kagan [5]); psychological
theory of personality (Leontiev [11]; Rubinstein [17]); personality development in preschool
age (Artemova [1], Elkonin [20], Kononko [9], Ladivir [19], Pirozhenko [15]; personality-
oriented approaches to personality development (Bekh [2], Yakymenska [21]; modernization
of the preschool education system (Gavrish [4], Kononko [9], Ponimanska [16], etc.);
transformation of the educational space of the preschool institution (Kononko [9], Krutiy [4],
Matviienko O. [22; 23], Pet’ko [12; 13; 14], and others).

Findings and discussions. Research work is carried out on the basis of preschool
institutions of Ukraine in 5 regions: Kyiv, Donetsk, Rivne, Khmelnytsky, and Chernivtsi. The
program of research work provided for the study of the features of the educational environment
created by teachers and the forms of organization of educational work with children in it.

During the research, educators of early age groups and preschool groups recorded and
sent in the form of photographs, videos, descriptions of the structural and semantic content of
the educational environment of groups, accompanied by comments explaining their vision and
understanding of each of its elements. In addition, the method of monitoring the independent
activities of children in their free time was used. The analysis of the collected information
material made it possible to systematize the idea of the state of the subject-content content of
the educational environment and the state of individual and differentiated educational work in
it.

Generalization of various approaches to the definition allows us to conclude that the
developmental educational environment of a modern educational institution — a set of spiritual

and material conditions of the educational institution, ensuring self-development of free and
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active personality, the realization of the creative potential of the child. The developmental
educational environment is a functional and spatial association of subjects of education,
between which close diverse relationships are established, and can be considered as a model
of socio-cultural space, where the formation of personality takes place.

The organization of the educational development environment is defined as the
provision of a set of conditions related to the logistical and software-methodological support
of the educational process; creation of conditions of creative comfortable interaction of
children among themselves, with teachers, parents; using various methods and means of
activating activities that ensure the creative development of the individual, etc. [6; 7; 12; 13;
14; 18; 21; 22].

Under the developmental educational environment we understand specially modeled
conditions (natural, subject and social) in which the child grows, masters the science of life,
becomes a competent person with its own individual characteristics. Creating an educational
environment allows the child to realize their own potential, take the initiative and fully realize
themselves.

The main idea of the study is to understand the relationship between the development
of the personality of a preschool child and the developmental educational environment
organized by teachers in a preschool institution conducive to child development.

Theoretical analysis of philosophical, psychological, pedagogical literature allowed to
determine the essence of the conceptual phrase "designing the educational environment™ as a
specially organized pedagogical activity, which consists in building and implementing a
system of scientific guidelines that set the technological vector of interaction of all participants
(subjects). aimed at the holistic development of the child’s personality.

During the implementation of the ascertaining stage of the pedagogical experiment, our
attention was focused on: identifying the level of understanding by teachers of the conceptual
field of research; content and procedural content of the educational environment in the groups
of early age and preschool groups of basic PEI (preschool education institutions); features of
organized by adults and independent activities of children in the educational environment of
groups.

It was found that at the beginning of the study, most teachers (67,8 % of respondents)

have somewhat misguided, outdated ideas about the nature, functions and structure of the
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educational environment. Thus, the educational environment is considered by them as a closed
social construct, which should be dominated by the subject-object interaction of the teacher
with the child, as a result, preference is given to authoritarian ways of interacting with children
in the model "top-down", and personality development is seen as one-sided learning process,
transfer of knowledge-skills-abilities available to the child by the teacher.

The share of progressive educators (32,2 % of respondents) have a positive attitude to
the idea of free self-determination of children in the subject-spatial environment of the group
(which significantly narrows the essence of the concept), but only 5,7 % have the opportunity
to do so. The presence of the so-called "network of classes”, according to 48,7 % of
respondents, does not leave time for active and proactive activities of children in the group. In
addition, most of the educators surveyed (74 %) even outside the classroom try to organize
children around them, minimize free space for independent activity, fearing to lose control
over children ("If I let them (children), how can I collect”, "I then I will not be able to see /
control everyone" — typical answers of teachers).

The analysis of the obtained data convincingly shows that the educational environment
is not considered (67 %) and is not used (87 % of respondents) as a factor in the development
of the child's personality. Neither educators nor the management of experimental children have
a clear idea of the place and facilitation role of the teacher in stimulating different types of
children’s activity, to some extent they are afraid of it, because they have no experience of
competent psychological and pedagogical support of children’s personal development.

Note that nominatively in the vast majority of groups of both early and preschool age
(87 %) for the development of developmental centers and active activities of children in them:
play, sensory, book, art center, intellectual, physical development, theater, and so on. The 46 %
of groups are dominated by modern play and didactic equipment, but 54 % have a filling of
educational centers that do not meet the age, needs and interests of modern children. A special
problem is the lack of sufficient space and overcrowding of groups, which does not allow
children to develop activities of their choice, they do not have the opportunity to be alone or
self-determined with the type or method of their own activities (53 % of respondents noted
this).

Problematic, in our opinion, is the fact that the leadership of most PEI does not consider

the educational activities of teachers outside the classroom, in an individual format, as
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valuable, important, and therefore requires teachers to constantly orient children on their own,
their constant association for group, orderly activities in which, in their opinion, the activities
of the educator is obvious. The uniformity of the general group form of organization of children
for moving play, observation, reading, explanation, etc. does not take into account the interest
and desire of a particular child. Therefore, the vast majority of children perceive the
explanations, demonstrations, actions of the educator without enthusiasm, at the first
opportunity try to get away, do not hold attention. That is, the result of such educational work
IS minimal.

The survey of educators showed that in 95 % of cases teachers are not ready to
implement the principle of individualization and differentiation of educational activities in the
developmental environment of the group. They are lost in the development of tasks for
individual work, can not determine the real level of complexity required by a particular child,
because methodically competent to observe the actions of children, reflect and reflect,
unfortunately, are not trained.

Thus, the results of the observational experiment, their analysis and reflection served
as a platform for determining favorable psychological and pedagogical conditions for personal
development of preschool children in the educational environment of preschool education and
development of experimental methods of relevant educational work on the basis of
individualization and differentiation.

The development of the environmental model was based on the idea of a holistic
approach to organizing their lives in preschool education, updating the content, forms and
methods of educational activities, creating a developmental environment that will promote the
use of personality-oriented technology in early ontogenesis of socially approved patterns of
behavior (Manuilov, 2008).

The implementation of the concept was aimed at enriching preschoolers' ideas about
their own virtues and flaws; fostering in them self-esteem, the ability to trust their own abilities;
formation of the ability to behave independently, to act constructively, to defend one’s own
dignity in one’s actions and deeds, to substantiate one’s own opinion, to focus on basic moral
values. An important direction was to ensure the balance of self-physical, self-spiritual and

self-social available to preschoolers, optimization of the model of interaction in the systems
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"adult—child" and "child—child"; creation of appropriate theoretical and methodological and
software.

Let’s briefly reveal our own understanding of the main positions of building an
educational environment on the declared values set out above.

In the educational process there is a correlation of three main models of interaction
between teacher and children: "learning by example™ (educator dominates over children),
"joint activities" (parity) and "independent activities of children™ (activities that occur at the
initiative of children), and in favor of the first model.

To the block "We teach by example” we include all situations when the educator
dominates (shows the initiative, proclaims, informs, directs actions of children, organizing
them). With the dominance of the first model, it is obvious how important for the teacher what
he plans, he says, he will do himself, and how insignificant time is for the child's own
initiatives. In situations of the second model "Joint activity” (joint play, communication,
research, work), the adult also tries to maintain a dominant position. However, scientists have
long proven that the child develops best in activities in which he takes an active position, and
not just a listener and performer; that she will assimilate the information she aspired to most
fully and qualitatively, and not the information that should be according to the plan. As for the
third model, independent does not mean thoughtless, aimless activity of children, it is an
activity in which the child, showing interest in what he is doing, makes his own efforts to
realize his plans.

Changing the ratio of these models in favor of the dominance of independent activity
is the main condition for shifting the emphasis to educational work in the developmental
educational environment. This in no way means abandoning the classroom as a form of
learning, it must acquire modern characteristics corresponding to the declared humanistic idea.

When planning educational work in the educational environment, we should focus not
so much on the knowledge component, but on the child's mastery of the main types of children's
activities — play, speech, communication, sensory-cognitive, artistic-aesthetic, household,
health. There can be several options. First: abandon daily planning; reorient to drawing up a
plan for the week; to determine in the weekly planning a specific goal-result — "after living
with children... they will be able to". The second option - planning educational work by type

of activity, taking into account the three blocks identified by us: what new knowledge and
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skills I want to teach children; in what knowledge-skills to exercise by means of joint activity;
favorable conditions must be created for mastering any independent actions. The third option:
to the traditional way of planning to add a block of tasks focused on their implementation in
terms of independent activity.

Group-wide integrated classes should be held daily. However, in the daily life of
children, we must free up time for independent activities in a thoroughly prepared, filled with
the necessary materials environment. When we talk about independent activities, we mean free
play of children and independent cognitive, artistic, physical activity in a group or on the
playground. In order for children’s activities to be useful and interesting for them, the educator
should fill the environment with the materials necessary for independent activity and place the
centers in a group room so that children do not interfere with each other.

During independent activities for all or most children, the educator can conduct
individual (from one to 3-4 children) educational work, keeping all other children in sight.
Expanding the limits of freedom for children - the teacher must agree with the children on the
rules and strictly follow them. There should be a limited number of rules, for example 2—4.
They should be formulated concisely and be sure to choose a symbolic symbol or signal word
for each child. Another issue concerns the self-organization of children. Today, there are many
different proven ways to help children organize themselves in a group environment for
independent activity. Thus, the use of a socio-game method (by the color of ribbons, rubber
bands, the size of buttons, etc.) helps children to determine by lot what activities they want to
do. The time management screen works successfully for this purpose in separate kindergartens.

The smallest but very important unit of organization of educational work in the
developmental environment of the group is the task. It is with the help of tasks that the educator
can direct the independent cognitive or artistic activities of children. In order to perform the
task correctly, the child must understand what he has to do. It is necessary to develop tasks for
children so that each corresponds to a specific educational task, has clear and understandable
for the child criteria for the quality of its implementation. Given the different levels of
preparation and development of children, the tasks should be differentiated by complexity,
have a reproductive (do exactly as in the picture) or creative nature of the performance

(consider how you could do it).
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Tasks should be offered to children in a planned way, with a gradual complication of
the content, so that it can be provided through their implementation of the educational program.
Each of the children in the group must complete the required tasks during the day or week. If
the task did not work out the first time, the child should be able to practice to achieve the
desired result. In addition to the required ones, the educator should prepare a sufficient number
of other tasks that the children will perform in their free time. Children can celebrate their
achievements (I have learned, I already know how to...) on a special ribbon of achievements
and desires. The child sets a task to learn something "I want", and then notes that now she has
learned "I can™. It helps children develop such important skills as goal setting and develop an
equally important quality as focus.

Conclusions. The article presents the theoretical justification and some technological
statements of designing the educational environment as a factor in the development of the
personality of a preschool child, in particular, theoretical and methodological principles of
designing the educational environment of preschool education, namely: principles
(pedagogical expediency, integrity, individualization, cognitive activity and independence),
basic scientific approaches (systemic, synergetic, environmental, personality-oriented,
activity-communicative), objective laws. It is established that the basis of the theoretical
interpretation of the concept of personality development of a preschool child is the scientific
position on its integrity and ability to make qualitative changes in the process of their own
activities and communication with other people. It is determined that the development of the
child’s personality directly depends on the quality of content and procedural organization of
the environment in which he is brought up.

The research continues, further publications will cover the criteria and indicators, types of
individual personal development of older preschool children, reveal the conditions of
designing an educational environment for individual personal development of early and

preschool children, characterize the model of designing an educational environment.
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YK 373.2

Peiinoabcbka Oabra, Jlynenko Biktopisa. CTBoproeMo po3BHBajbHE OCBITHE
cepeloBHIIe Yy 3aKJIAAaX JOIIKITbHOI OCBITH.

CrarTs npucBsiueHa npo0aemMi MOJEepHI3alliil JOMKUIBHOT OCBITH B YMOBaxX Cy4aCHUX
OCBITHIX peopM, OB’ I3aHUX 13 peai3alli€o ryMaHicTHuHOI mapagurmu. Lle it aktyanizysaino
HEOOXITHICTh CTBOPEHHS PO3BHMBAJILHOTO OCBITHBOTO CEPENOBHINA B 3aKjagaxX IOMIKLIHHOL
OCBITH.

VY crarTi npencTaBiIeHO TEOPETUYHE OOTPYHTYBaHHS Ta OKPEMI TEXHOJOTIYH1 BUKIAIU
MIPOEKTYBAaHHS OCBITHBOTO CEpENOBHINA SIK YWHHUKA PO3BUTKY OCOOUCTOCTI JUTHHHU
JOIKITFHOTO BIKY, 30KpeMa, TEOPETUKO-METOIOJIOTTYHUX 3acaji MPOEKTYBAHHS OCBITHHOTO
CepeIOBHINA 3aKJIaay MOIIKLUIBHOI OCBITH, a caMe: MPUHIUMIH (MeJaroriuHoi JOIiIBHOCTI,
LUTICHOCTI, 1HAWBITyami3allii, Mi3HaBaJbHOI AKTUBHOCTI Ta CaMOCTIHHOCTI OCOOHMCTOCTI),
OCHOBHI HayKOBI MiAX0au (CUCTEMHMH, CHHEPreTUYHUH, CepelOBUILHUIN, OCOOMCTICHO-
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30pI€EHTOBAHUMN, MiSUTPHICHO-KOMYHIKATUBHHM), OO0 ’€KTHBHI 3aKOHOMIPHOCTI. ABTOpamMu
BCTaHOBJICHO, 110 B OCHOBI TEOPETUYHOTO TIYMAdEHHS IOHSTTS PO3BUTKY OCOOMCTOCTI
JUTHUHU JIOMIKUTBHOTO BIKY JISKHTh HAYKOBE IMOJIOKEHHS 00 11 MUIICHOCTI ¥ 34aTHOCTI 70
SAKICHUX 3MiH Yy TPOLIECi BIACHOI TisSUTBHOCTI 1 CIIUIKYBAaHHS 3 IHIIUMH JIIOJIbMHU. Bru3zHaveHo,
0 PO3BUTOK OCOOMCTOCTI JUTHHHU O€3MOCEePeAHBO 3aJCKHTh BIiJ SKOCTI 3MICTy W
nporecyalbHOi Oprasizaiii cepeoBuINa, B IKOMY BOHA BUXOBYETHCH.

Knrouosi cnoea: ocBITHE Cepe/IOBHILE, PO3BUBATIBHE CEPEIOBHIIEC, 3aKIIa JOIITKITEHOT
OCBITH, OCOOMCTICHHIA PO3BUTOK, TUTHHA JOMIKUILHOTO BIKY.
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Abstract

The article focuses on the necessity of forming foreign language communicative skills in future primary
school teachers as a condition of their successful professional activity and active integration into the European
and the world educational space. The main emphasis in using a foreign language should be placed on mastering
language and speech competences; it is necessary to develop future specialist’s ability to communicate in a foreign
language in real professional pedagogical situations in order to encourage the subjects of the educational process.
The modern innovative teaching technologies form the basis of teaching the foreign language for specific
purposes. These technologies bring them closer to their future professional duties, provide the opportunity to
prepare for the teaching practice at school, and to acquire the necessary abilities and skills of communication with
the primary school pupils.

Key words: future primary school teachers, communication, professional communication, pedagogical
discourse, foreign language.

Introduction. The process of reforming education in Ukraine, its primary task is to
increase the requirements for the professionalism of teachers, which presupposes not only a
high level of personal culture, psychological readiness to work with students of different age
groups, the ability for constant self-improvement, deep knowledge of academic subjects and
mastery of the basics of teaching methods, but also the ability to diversifiedly interact with all
participants in the educational process.

Review of previous studies. The fundamental foundations of the concept are the works
of Ukrainian and foreign scholars in the writings, namely: the philosophy of continuing
education (V. Andrushchenko, V. Kremen, |. Zyaziun, etc.); theoretical and methodological
principles of professional training of future teachers, its components (V. Bondar, M. Yevtukh,
O. Semenog); the essence of readiness and indicators of its formation (N. Volkova,
L. Kondrashova, N. Kuzmina, V. Slastionin, etc.), the formation of professional readiness of
future primary school teachers (O. Matvienko, O. Komar); some problems of the formation
and development of personality in the process of preparation for professional activity and
directly in its process are highlighted in the researches of L. Vygotskyi, O. Leontiev and others;
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using of the latest technologies and methods in teaching foreign languages for professional
needs (V. Kalinin, S. Nikolaeva, L. Petko and others) [3; 4; 7; 9; 10; 11; 12; 13; 16; 18; 19; 20;
21].

A large number of studies have been devoted to the problem of communication and,
personally, professional communication, but its relevance remains unchanged. Works on the
study of this problem belong to such prominent scientists as O. Bodalyov, O. Leontiev and
V. Kan-Kalik, who devoted their researches to pedagogical communication, N. VVolkova
focused on professional-pedagogical communication [1], psychology of professional
communication was studied by L. Orban-Lembrik [8], theoretical bases of preparation of future
primary school teachers for intercultural communication were regarded by L. Popova [13].

Results and discussions. The provisions of the "National Strategy for the Development
of Education in Ukraine until 2021" (No 344/2013 25.06.2013) states that the result of its
implementation should be the training and education of teachers who are able to work on the
basis of innovative approaches to the organization of educational process, personal creative
professional growth throughout life. Modernization and development of education and science
must become proactive and continuous, flexible to respond to all processes taking place in the
world. Quality education is a necessary condition for ensuring sustainable democratic
development of society [14].

The legal framework governing the relevant professional activities is embodied in the
articles of the Constitution of Ukraine No 1556-VII. 01.07.2014), The Law of Ukraine "On
Education” (No 1556-VII. 01.07.2014), The Law of Ukraine "On General Secondary
Education”(No 1556-VII. 01.07.2014), The Law of Ukraine "On Higher Education” (No 1556-
VII. 01.07.2014), National Doctrine of Education Development of Ukraine in the XXI Century
(from 17.04.02. No 347/ 2002), The Concept of the New Ukrainian school (from 01.07.2014.
No 1556-VII), The Concept of development of pedagogical education (from 01.07.2014. No
1556-VI1), The State standard of primary education (from 01.07.2014. No 1556-VII), typical
educational programs define the requirements for the system of knowledge and competencies
of future teachers.

The Professional Standard for Primary School Teachers (from 17.04. 2002.
No 347/2002) became the first professional standard in Ukraine to be approved at the national

level. The document provides general information about the standard, training and professional
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development of teachers, as well as a specific list of its functions, namely: planning and
implementation of the educational process; providing and supporting the education, upbringing
and development of students in the educational environment and family; creating an
educational environment; reflection and professional self-development; conducting
pedagogical research; providing methodological assistance to colleagues on the issues of
education, development, upbringing and socialization of primary school students of general
secondary education; generalization of own pedagogical experience and its presentation to the
pedagogical community; evaluation of the results of the work of primary school teachers of
general secondary education [14].

According to the National Classifier of professions of Ukraine DK 009: 2010
"Classification of economic activities" specialists in this area by type of economic activity
belong to section R "Education”, section 85 "Education”, group 85.2 "Primary education",
class 85.20 "Primary education”, the code of the name of the profession according to DK 003:
2010 "Classifier of professions™” — 2331 "Teacher of primary classes of secondary education”.
A clear explanation was found in the document and the main types of job functions of primary
school teachers. Consider, in our opinion, more significant.

Labor function A Planning and implementation of the educational process™: A 1U1.

Find educational and methodical literature for the work of the teacher, including on the
Internet; A 3U3. Make a plan for professional self-development; A 335. Methods, forms and
means of ensuring interaction during the educational process; A 4U1. Collaborate and interact
with relevant specialists regarding the planning of pedagogical influence...; A 336. Modern
learning technologies in primary education; A 6U2. Organize various forms of educational
work of students (individual, pair, group, collective, frontal) to provide feedback to the teacher;

Labor function B "Provision and support of education, upbringing, development of

students in the educational environment and family": B 931 Powers of the teacher to involve
stakeholders in the harmonious development of students; B 6U2. Take into account the age
characteristics of students in the process of organizing educational interaction and feedback; B
733. Features of communication with parents (or persons replacing them); B 2U5. Organize
cooperation with the school administration and other stakeholders.

Involvement of the future primary school teacher in the implementation of the

following professional functions deserves special attention too, namely: Labor function D
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"Research"”; Labor function W “Generalization of personal pedagogical experience and its
presentation”: Labor function F 2. Ability to disseminate their personal pedagogical experience
by participating in methodological activities of different levels (school, district, city, regional,
all-Ukrainian), presentations in the media and etc. [14].

An integral part of the teaching profession is intensive communication, which is carried
out horizontally — communication with colleagues, employees of pedagogical institutions and
vertically — communication with leaders and students, in the school and beyond in writing and
in oral forms, contact method and indirectly (documentation and computer communication)
and serves as the main means of solving multifaceted and pedagogical tasks [21]. We come to
the conclusion that professional and pedagogical communication is an integral component of
quality activities of primary school teachers, for the implementation of which in modern
conditions a necessary aspect is the possession of foreign language skills. Professional and
pedagogical communication can take place both orally and in writing.

Ukraine’s integration into the world space, rapid development of scientific and
technological innovations, globalization of social and economic processes necessitates the
consideration of a foreign language as an important means of intercultural relations, a tool of
communication in the dialogue of cultures and civilizations. In modern conditions of training
future primary school teachers for the performance of their official duties and professional
skills, the problem of communication in the field of pedagogical discourse is becoming
increasingly important. In this context, scholars interpret the phenomenon of discourse from
various aspects, namely: as a cognitive process associated with the creation of speech behavior
[18]; as a sequence of interconnected statements, united by a common goal, as a means of
conversation and thinking that can become ritualized [2]; and, finally, as a form of speech
communication that involves the relationship between the speaker and the listener [16].

To analyze the process of communication, we need to define its structural components,
which include: subjects, subject, need, motives, actions, tasks, tools, products and the
environment in which the interaction between the participants of communication. To find out
the essence of “professional communication”, turn to the etymology of the term
"communication”. According to the definition of the academic dictionary, the term

communication” comes from the Latin commaunicatio (""'message”, "transmission"), associated

with the verb comminico ("make common; report; connect”) [13, p. 545]. In the early

IntellectualArchive Vol. 9, No. 3, July - September 2020

138



twentieth century, the word "communication™ was used in the Library of Congress catalog only
in the context of "Communication and Transportation™ and "Military Communication”. With
the development of electronic means of communication, there was a need to consider
communication as the transmission of information through technological channels.

The communicative approach to teaching foreign languages adopted in the modern
domestic methodology determines the choice of goals, according to which the principles,
content, methods, techniques and means of teaching are determined [5, p. 39]. Of course, all
structural components of communication are interconnected and do not exist separately, which
indicates that they belong to a single sphere of human interaction, in which they are active
tools. In modern society, the concept of communication was used in many areas of human
activity, first by technical specialists (physicists, technicians and engineers), and with the
formation of the communication paradigm it was used by philosophers, sociologists,
psychologists and educators to define interpersonal interaction in human society. It becomes
obvious that communication as a category of knowledge is associated with different areas and
contexts in different ways. The definition of the term “communication” has not become stable.
According to the scientist V. Kashkin, there are almost as many definitions of this term as there
are authors who studied it [6, p. 15].

Researcher A. Myroshnychenko identifies two types of professional communication,

which depends on the professional affiliation of its participants, namely:
1) intraprofessional communication (communication between specialists of the same
profession), for example: teacher — teacher, teacher — head-master of an educational institution,
etc.; 2) interprofessional communication (communication between specialists of different
professions), for example: teacher — student, teacher — parents of a student, etc. [15].

L. Orban-Lembrik distinguishes such varieties of professional communications as:
representative, cognitive, persuasive, expressive, suggestive, ritual [8].

In defining the term "professional communication”, we agree with the definition by
N. Volkova, who characterizes this phenomenon as a system of direct or indirect connections,
interactions of specialists, realized through verbal and nonverbal means of communication to
exchange information, model and manage the communication process, regulation of

professional relations [1].
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Conclusions and prospects for further explorations. Thus, the characteristic features
of professional communication of future primary school teachers in modern conditions include:
the activity of its participants in a single communicative space; identical understanding by the
subjects of communication of professionally-oriented information and communication
situation; the presence of mutual understanding between the participants of communicative
interaction, which is produced not only by the possession of language tools, but also by the
psychological characteristics of the interlocutors, due to which feedback is achieved. The
development of communication skills in a foreign language for professional needs opens for
primary school teachers the significant prospects for further self-improvement, compliance

with the requirements of the time and decent competitiveness.
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IomoBa Jlrwoamuniaa. dopmyBaHHsI IHIIOMOBHUX IHpodeciiiHO opieHTOBaHMX
HABMYOK KOMYHIKaIil Maiil0yTHIX yYHTeJiB NOYATKOBOI HIKOJIM YKpPaiHH.

VY crarTi po3KpUBAETHCS HEOOXITHICTH (POPMYBAHHS 1HIIOMOBHHUX KOMYHIKaTMBHHUX
HAaBUYOK MaHOYTHIX BUHMTENIB IMOYAaTKOBOI IWIKOJM $SK yMOBa IX YCHIIIHOI IpodeciiHol
JIsUTBHOCTI Ta aKTUBHOT IHTETpallii B €BpONeCchKUii Ta CBITOBUI OCBITHIN npocTip. JloBeneHo,
[0 OCHOBHUM aKLEHT Y BUKOPUCTAHHI 1HO3€MHOI MOBU B Ipo(deciiHIl JIsUIbHOCTI BUUTENS
MOBUHEH OyTH 3poOJeHMI Ha OBOJIOAIHHA MOBHMMH Ta MOBJIEHHEBHUMHU HaBUYKAMU,;
HeoOX1HOCTI pO3BUBATH BMIHHS MallOyTHBOTO CHEI1alliCTa B CHUIKYBaHHI IHO3EMHOI0 MOBOIO
B peanpHUX Mpo(deciiHUX TMeJaroriyHuX CHUTyallisX 3 METOI 33a0XOYEHHS CyO'€KTiB
HaBYaJIbHO-BUXOBHOT0 Tmpotiecy. CydacHl IHHOBAIlifiHI TEXHOJOTIi HaBYaHHS CKJIaJaloTh
OCHOBY BUKJIQJIaHHS 1HO3€MHOI MOBH JJIsl KOHKPETHUX I[iIeH, ki HaOMkaoTh (GaxiBus 110
CBOIX MaiOyTHIX TmpodeciiHuX OOOB'SI3KIB, MalOTh MOXJIHMBICTh MIATOTYBaTUCA IO
BUKJIAJAI[bKOT MPAKTUKU B IIKOJ1, HA0YTH HEOOX1THUX 3/11I0HOCTEN Ta HABUYOK CIIIKyBaHHS 3
YYHSIMH TIOYaTKOBUX KJIACiB.

KurouoBi cioBa: MaifOyTHI BUMTENi MOYAaTKOBUX KIIACiB, CHUIKYBaHHs, NpodeciiiHe
CIUIKYBaHHsI, IEAAroriyHui TUCKypC, 1IHO3€MHA MOBA.
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Abstract

The article deals with different scientific approaches to understanding the modeling of the process in
forming the culture of future managers’ professional activity. The essential characteristics of the concepts
«model», «modeling», «professional culturey», «professional culture of future managers», «culture of future
managers’ professional activity» are revealed. The culture of future managers’ professional activity is identified
with the phenomenon of managerial culture and characterizes the latter as a process and result of the social
environment, which provides optimally favorable working conditions, individual development and self-
realization of all members of the staff. The term "modeling" is defined as the process and method of cognition,
as well as the method of cognitive and management activities. The functions of future managers’ management
activities are defined. Emphasized that the components of the model of forming the culture of professional activity
of future managers help to objectively convey information about the contents, purpose, nature and result of future
professional activity of managers. The structural elements of the model of culture in professional activities of
future managers are distinguished, namely: methodological, substantive, organizational-technological,
methodological-targeted, object-content, procedural and diagnostic-effective. Information is presented on the
types of competence models of world standards (basic types of competences), such as: SHL model (international
management standards — specialist, manager, group leader); the S.Whiddett &S. Hoolfordford model
(developing a competency model based on organization materials); the Society for Human Resource Management
model; Corporate Financial Technology model.

Key words: culture, future manager, model, modeling, professional activities.

Axmyanvnicmos  0ocnioncenna. 11IBuaxi 3MIHM B COLIAJIbHO-€KOHOMIYHOMY,
MOJIITUYHOMY JKUTTI KpaiHH, BUKJIMKaHI €BpOIHTErpaLliiiHUMH, rinoOanizanifHumMH,
IHTEerpalifHUMH TpolecaMd Ta OO €KTMBHMMH MOTpedaMH CydyaCHOrO pPHMHKY IIpall,
3YMOBJIIOIOTH IMiJIBULIIEHHS] BUMOT JI0 PIBHS SIKOCT1 HaJaHHS Npo¢eciiHuX 3HaHb ManOyTHIM
MEHeKepam, a TaKOXK HaBYaJIbHO-METOINYHOTO, HAYKOBO-METOAMYHOTO Ta
iHpopManiiiHoro 3abe3neyeHHs OCBITHBOTO Mpoliecy. BiaTak, cyyacHuit MeHepKep MOBUHEH
BOJIOJITH HE TIJIBKH TIPYHTOBHUMH HpPOQECIHHUMHU 3HAHHSAMH, aje W BMITH €PEeKTHBHO
3aCTOCOBYBAaTH HAayKOBI METOAM aHami3y, JMAIarHOCTyBaTH MHpoOieMy, IpONOHYBaTH
aIbTEpHATUBHI pINICHHS, KOPWUTYBAaTH MAISUIBHICTH OpTraHi3allii; ONepaTUBHO MpHUilMaTH
YOPAaBIIHCHKI PIIIEHHS; BUPINIYBAaTH HECTAaHAAPTHI MpoOJIeMHU; BOJOIITH KBali(iKalliero Ha
PiBHI IPUIHATOTO PillIEHHS; BOJIOITH KOMYHIKaTUBHICTIO, KOMYHIKaO€IbHICTIO, BUPI3HATHCS

CTPATETIUHICTIO MHCICHHs, HAasBHICTIO TI€BHOTO pIBHA €KOHOMIYHHUX, OpraHizauiiHo-
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YIPaBIIHCHKUX, TICUXOJOTIYHUX, TEXHIYHUX Ta IHIIUX 3HAHb, HEOOXITHUX TSI BUPIIICHHS
npodeciiHux 3aBAaHb. BiaTak, IOIMIIBHUM B MeXaX OKPECICHOI MpoOJieMH CTae
OOIpyHTYBaHHS MOJIENI KYJIbTYpH MpodeciitHOl AiIIbHOCTI MaHOYTHIX MEHEKEPIB, a TAKOK
il CTPYKTYpHHX KOMITOHEHTIB.

AHati3 HayKOBOI JIiTepaTypu 3 IPOOIEMH JOCIIKEHHS JIa€ IiICTaBH CTBEP/KYBATH,
o mpoOiieMi MOJETIOBaHHS TMporecy (GopMyBaHHS KyJlIbTypu HpOQeciiHOl TisIbHOCTI
MaiOyTHIX MEHEKEPIB MPUIUSIETHCS HAJIGXKHA yBara B 0araTrboX HaAyKOBHX JTOCIIKCHHSIX,
30KpeMa, TakuM ii acriektam: (JopMyBaHHIO MPodeciitHOl KyabTypu MaiOyTHIX MEHEIKepiB
(JI. baruenko, O. Burosceka, T.I'nmymman, M. I'punpoBa, M. [[poOHoxon, M. 3axapos,
B. Kurips, JI. Kapamyk, H. Komomuncekuii, O. Kpyncekuii, C.Kpuctok, €. Hamies,
P. llakypoB Ta iH.); ocHOBaM MojemoBanHs (B. Illtodd); MomenroBaHHIO TTEBHUX aCIIEKTIB
OaratomipHoi  memaroriyHoi  peampHOCTi  (B. Bimenko, JI. Kamuenko, €. Jlomarko,
A. [lumbanapy Ta iH.); MapaJurMaJbHOMY MOJCIIOBAHHIO Yy MpoQeciiHii MmiaAroToBIl
maiioytHix yuutenis (JI. Iletpko, A. Cemenona) [1; 6; 7; 8; 15; 16; 17].

Mema cmammi — TeOpeTUYHE OOTPYHTYBAHHS HAYKOBUX I1IXO/IIB III0JI0 MOJICITFOBAHHS
nporecy GopMyBaHHs KyJIbTypy IpodeciiHol AisNTbHOCTI MaiOyTHIX MEHEIKePiB.

Buknao ocnoenozo mamepiany. TepMin «pogeciiiHa KyJIbTypa» MHiIKPECIIOE, L0
KyJlbTypa pO3IJSAA€TbCd K cHenudiuHa sKICTh IisSUIbHOCTI (axiBusg Ta PpO3KPHUBAE
MpeIMETHUN 3MICT KyJbTypH, SIKHH BU3HayaeTbesa crnenudikoro mnpodecii, mpodeciiinoi
JisUTBHOCTI Ta ipodeciitHoro criBroBapucTsa [9].

[Tpodeciiiny KynbTypy MEHeKepa CIiJ poO3IJsiaTH sSK BUCOKUH pIBEHb
npodecioHai3My JIIOIMHH, SK CIIOCiO TBOpYOi camopeatizalii B mpodeciiiHiil qisNIbHOCTI, K
MPOIIEC OCBOEHHS, TIepeaayl MpoQeciiHUX IIIHHOCTEH, CTAHOBJIEHHS CUCTEMH OCOOMCTICHUX
CEHCIB, fIKl PO3TJISAAIOTHCS AK CTYMiHb SKOCTI MPOQECIHOI AISUTBHOCTI Ta XKUTTS JTIOAUHU
[2;9].

HaykoBenr O. EanOpext [3], KyabTypy mpodeciiiHoi MisIbHOCTI MeHeKepa
OTOTOKHIOE 3 SIBUIIEM YIPABIIHCHKOI KYJIbTYPH 1 XapaKTepH3y€ OCTaHHIO SK Ipolec 1
pe3yabTaT COIIaTBHOTO CEPEIOBHUINA, IO 3a0€3Mevuy€e ONTUMAIBLHO CIPUATIMBI YMOBH TIpalli,
1H/IMBITyaJbHOTO PO3BUTKY 1 camopeaiizallii BCiX WIEHIB TPYJOBOrO KOJEKTHBY. Y CBOIl
npodeciifHiil qisUTbHOCTI MEHeKep 31MCHIOE (DYHKIIIO YIIPaBIiHIL, ToMY Horo mpodeciiina

KyJbTypa IEBHOIO MIpPOIO PO3KPHUBAETHCS Yepe3 3MICT yNPABIIHCHKOT KYJIbTYpH, sIKa BKIIIOYA€E
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B ce0e CYKYITHICTh I[IHHOCTEH, IEpeKOHaHb, BITHOCHH, 3arajlbHUX IS BCiX CIIBPOOITHUKIB
oprasizariii, ki 3yMOBJIIOIOTh HOPMH iX TMOBEIIHKH 1 MPEJCTaBISAIOTh COOOK OCHOBHHUU
KOMITOHEHT B JIOCSTHEHHI yrpaBiiiHCbKuX winei [13].

[MonsTTs «monmens» (3 Ghpaniry3pkoi MoBU modele — mipa, 3pa3ok, HOpMa; y MepeKIali 3
JaTUHU — 00pa3, 3MEHILIEHUN BapiaHT, CIPOLICHUI OMUC CKIIAJHOTO SIBUIA YU IPOILIECY)
TPAKTYETHCSA K 3pa3oK, IO BIATBOPIOE, iMITye OyA0BY Ta Jit0 Oyab-SKOro 00’€KTa, a, BiATAK,
BUKOPUCTOBYETHCS JUUIsl OTPUMAHHS HOBUX 3HAHb PO 00’€ekT [12, ¢. 196]. Tepmin «monens» y
Haylli BUKOPUCTOBYETHCS fAK OyIb-sIKUH ysIBHMI, 3HakoBuid abo MaTepianbHUBl 00pa3
MOJICJIbOBAHOTO 00'€KTa (OpHUTiHAIY): BiAOOpakeHHS OO0 €KTIB 1 SBWIN Y BUIJISAL OIHUCIB,
Teopiil, cxeM, KpeciaeHb, rpadikiB.

MopentoBaHHS BU3HAYA€THCS HAYKOBISIMU SIK IIPOLIEC Ta METO/ MTi3HAHHS, 110 JIA€ 3MOTY
BHBYATH II€BHI 3araJibHi 3aKOHOMIPHOCTI, OCKUTBKH MOJICITh JOTIOMAarae MOSICHUTH HAKOITMYEeH1
(hakTH HaABITH TO/II, KOJIH IIIe HE Mae po3pobieHoi Teopii [14, c. 191]; ax MeToxa mi3HaBaIbHOL
Ta YHPaBIIHCHKOI TiSUTBHOCTI, IKUHA YMOKJIMBIIIOE a/IEKBATHUN OMUC 1 UTICHE BiIOOpaKEeHHS
B MOJEIIbHUX YSBIEHHSIX CYTHOCTI, HAaWBXJIMBIIINX SKOCTEH Ta KOMIIOHEHTIB CHCTEMH,
orpuMaHHsi iHpopmamii mpo i1 MuHYMMI Ta MalWOyTHIM cTaH Ta YMOBH TOOYIOBH,
(GyHKIIOHYBaHHA Ta po3BUTKY [4, ¢.120].

BaxiuBy ponp B aHai3i 3a3HadyeHoi NMpoOJieMH BiAIrpae MoOJeNb KOMIETEHIIl SK
TEOpEeTUYHA CHUCTEMa 3HaHb, YMiHb, HaBUYOK IMEpCOHANy, 10 3a0e3MeuyroTh Oprasizarii
peastizallito 3aB/aHb MEHEDKMEHTY. MoJienb yHi(iKye BUMOTH JI0 CIIBPOOITHHUKIB 1 CTBOPIOE
€IMH1 CTaHAAPTH (PYHKIIOHYBAaHHS, OCHOBY JUIs OLIHKU Ta MMPOCYBaHHS MpaliBHUKIB. Biarak,
CIiT HABECTH TMPUKIAAM MOJAENel KOMIETEHII CBITOBUX cTaHAapTiB (0a30Bi THMH
KOMIIETEHIIi#), Ik OT: moodenv SHL; mooenv S. Whiddett & S. Hoolyforde; mooenwv Society for
Human Resource Management, mooenv «Kopnopamusni gpinancosi mexnonoeiiy [10].

VY BianoBigHOCTI 10 Modeni SHL (misxcnapoouni cmanoapmu KepyeanHs — gaxiseyn,
MeHeodcep, Kepignuk epynu), MalOyTHI MEHEKep Ma€ BOJIOAITH HACTYIHUMHU THIIAMHU
KOMIIETEHI[I, cepel SKHX: MIJIPUEMHUIBKI SKOCTI (TBOPYICTb, THYYKICTH MHCIIEHHS,
PIIIYYICTh, CTpaTerisi); OCOOMCTICHI pUCH KepiBHUKA (JIIAEPCTBO, CIYXKIHHS, IJIAHYBaHHS U
opraHizaiiss CBO€i YINpPaBIiHCHKOI MiSJILHOCTI, Opi€HTAIlii Ha SKICTh Ta pe3yJbTar,

MEPEeKOHJIUBICTh, LIJIECIPIMOBAHICTh); MpodeciiiHi SKOCTI (KOMIETEHTHICTh, CHeliaibHi
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3HaHHS, CTPECOCTIMKICTh, KOMYHIKaO€IbHICTh); OCOOMCTICHI SIKOCTI (€MITaTiiHICTb,
MOPSAAHICTh, YECHICTh, THYYKICTh, BMOTHBOBaHICTh) [10].

Mooenw S. Whiddett & S. Hoolyforde (po3pobxa moodeni komnemenyiii ha mamepianax
opeanizayiii) BUAUISE TaKi TUIM KOMIICTEHIIH: PO3BUTOK Oi3Hecy (OCOOMCTHII PO3BHTOK,
TreHepyBaHHSA W OOIPYHTYBaHHs i7€il); JOCSITHEHHsI pPe3yJbTaTiB (TUIaHyBaHHS, YiTKICTh
MEHE/DKMEHTY, IMOCTaHOBKA IIUICH); aHai3 — poboTta 3 iHdopmariero (aHali3 1 TPUHHSITTS
piteHs); oau (podoTa B KOMaH i, BIUIMB, KepyBaHHs BiqHocuHamu) [10].

Mooenv Society for Human Resource Management (modenvb O0nasi Kepy8aHHs
KOJeKmueom) BWAUIAE HACTYIMHI THUIM KOMIIETEHIIH: 3HaAHHSA Oi3HECy; IepCOHAIbHA
J€3JaTHICTD;, CTPATEriuHUi BHECOK;, MPAKTUYHI HABUYKH Ta BOJOJIHHA TEXHOJIOTISIMH
MEHE[KMEHTY.

Mooenv «Kopnopamueni ¢hinancosi mexnonoeii» BHIIISE TaKl THIIH KOMITCTEHITIN:
CUCTEMHICTb Ta THYYKICTh MUCICHHS, WIBUAKICTh HPUUHATTSA pIlIeHb; OpIEHTAIlis Ha
pe3ynbTar; aHaJITHYHE MUCJICHHS; KpPEaTHBHICTb, IIBHJAKICTh pEaKIlii; 3IaTHICTh 0
Oe3nepepBHOrO HABYaHHS; OpPraHi3aTOpCchKi Ta OpaTopchbki 3miOHOCTI; JeJeryBaHHS
MOBHOBA)XEHB; PO3YMIHHS OCHOB TalilM MEHEDKMEHTY, BMIHHS TIPAIfOBAaTH B KOMAaHIi;
MePEeKOHYBAaTH, JOBOJUTHU Ta BiJICTOIOBATH BJIACHY AYMKY; YMIHHS CIIyXaTH Ta MPHUCIyXaTUCS
no inmmx, miarpumyBatu feedback; maBuuku mpoBeneHHs Mpe3eHTAllill i MeperoBopis;
3[IATHICTh PETPAHCIIOBATH CBOT 3HAaHHs Ta HaBuuku [10].

C. KpumranoBud [5] y CBOiX JOCHI/DKSHHSX 3a3Ha4yae, MIO0 CydacHa MOJIENb
¢dbopMyBaHHS KyJIbTYpH TNpodeciiiHoi AisuIbHOCTI MaiOyTHIX MEHEIKEpiB Mae BKIHOYATH
CHCTEeMY KOMIIOHEHTIB, 5IKi Oy1yTh 00’ €KTUBHO JOHOCHUTH 1H(OpPMAIIIO II0JI0 3MICTY, METH,
XapakTepy Ta pe3yibTaTy MaWOyTHBROI mMpodeciiiHol MIsTIBHOCTI MeHemkepiB. Biarak, B
OCHOBY Mojienl (opMyBaHHS KyJbTypu NpoQeciiiHOi MiAabHOCTI MailOyTHIX MEHEIKEpiB,
BOHA 3aKJIaJa€ HACTYIHI OJOKH, a came: MemoOuyHO-Yilbo8ULl, NPeOMemHO-3MICIMO8Ul,
npoyecyanvbHull ma 0iaecHOCMUYHO-pe3yIbmamuHulL.

Memoouuno-yinbosuti 6O10Kk MOJAENII PO3KPUBAE MeETy (OPMYBaHHS KYJIbTypH
npodeciiiHol AISUIBHOCTI MaillOyTHIX MeHeIkKepiB y Ipoueci ix (axoBoi MiArOTOBKH,
YCBIIOMJICHHS MaiOyTHIMM MEHEKepaMH METH 1 3aBJaHb iX HpoQeciiHOi MiJroTOBKH,

MoCIiJoBHE (JOPMYBAHHS Y HUX I[UIEH 1 3aBJJaHh HA KOKHOMY 3 €TaliB HaBYaHHs. BiH Takox
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nepeabdavae GopMyBaHHS ONEpariiHO-TPOIECYyAbHOI CKJIaJI0BUX MaOyTHROI mpodeciitHol
TisUTBHOCTI MeHeKepa [5, ¢. 50].

IIpeomemno-3micmoguii 610k MICTUTh CUCTEMY 3HaHb, YMiHb Ta HABHUYOK 3 podeciitHo-
OpIEHTOBAaHMX IUCIMIUIIH,  CTPYKTYpPHI  KOMIIOHEHTH  ¢opMyBaHHS  mnpodeciitHux
KOMITETEHTHOCTEH MallOyTHIX MEHEKEPIB, iX (QYHKIIIT, TPUHITUIIN, METO 11, PopMHU Ta 3acodu,
a TaKOoX OpraHi3aliiHO-TIearoriuyni yMoBH (GOpPMYBaHHS KyJbTypH iX mpodeciitHol
JisUTBHOCTI. 3MICT 03HAYEHOT 0 OJIOKY CIIPSIMOBAHMI HAa peai3allilo HaBYaIbHOI, Hi3HABAIBHOL
Ta PO3BUBAILHOT QYHKIIM MaiiOyTHIX MeHeKepiB. ToOTO BOIONIHHS HUMHU CUCTEMOIO 3HAHD
moao0 (axoBoi AisUTBHOCTI, (GOpMyBaHHS MNpPOPECIHHUX YMiHb, PO3BHUTOK IpodeciitHux
3mioHocTel [5, €. 50].

Ilpoyecyanvruii 610k XapaKTEPU3YE TiIXO/H, MIPUHITUIIH, METO/IH, dopmu,
3acobu (popMyBaHHS KyJIbTYpH HpoQeciiHOl MisTbHOCTI MalOyTHIX MEHEIDKEPIB i Jac iX
¢daxoBoi miarorosku. Llei 610k BimoOpaxae opraHizaniiHO-METOANYHI YMOBU OCOOMCTICHO-
OpieHTOBaHOI podeciiHOl MIATOTOBKM MaWOYTHIX MEHEIDKEpiB, M0 MalTh OyTH
30pi€EHTOBaHI Ha ONTUMAJIbHUI BUOIp 3aco0iB HaBYaHHS, CHCTEMHICTh, HAayKOBICTH Ta
JOCTYITHICTB MT0J1a4i 3HAaHb, 3B’ 130K TEOPIil 3 MPAKTHKOIO.

Hiaenocmuuno-pesynomamusnuii 610k BU3HAYa€e KpuUTepil Ta piBeHb CPOPMOBAHOCTI
KyJbTypu HpodeciiHoi MISIbHOCTI MaWOYyTHIX MEHeIXepiB, fKi BiIOOpakarOTh pIBEHb
chopmoBaHoCcTI MpodeciifHOT KOMIETEHTHOCTI MallOyTHIX MEHEDKEpIB Ta 11 CKIAJOBUX, a
TaKOX pPO3KpHUBaIOTh THpodeciiiHe caMOBH3HAY€HHA, MpodeciiiHy camopeani3aliio,
CaMOaKTyaJIi3allito 0cOOMCTOCTI MalOyTHIX MeHeKepiB [5, . 50].

Ha nymky HaykoBIs, A pearizamii YCHIIIHOI MiATOTOBKM MEHEIKepa Ta PO3BUTKY
Horo mpodeciitHol KyJIbTypH PEKOMEHJI0BaHA MOJENIb Ma€ MICTUTH HAayKOBO OOIPYHTOBaHi
HOPMAaTUBHU Ta BUMOTH JI0 3MICTYy MOT0 MpoQeciiiHOi AIsNIBHOCTI Ta HABUKIB OCOOMCTOCTI, K
(axiB1i, 1110 JO3BOJIUTH iM €(PEKTUBHO BUKOHYBATH BU3HAUEHI (DYHKIIOHAbHI 000B’SI3KH.

Yepes 110. y cBoiX HayKoBHX noirykax O. Cno0oITHIOK BUOKPEMITIOE TaKi CTPYKTYpHI
KOMIIOHEHTH MOJIENI: Memoooio2iunul, 3mMicmosull, opeanizayiuno-mexnonociunui [11], ne
MemoOON02TYHUN KOMNOHEHM BKJIIOYAE METY, OCHOBHI MIAXOAW Ta MPUHIUIU MPOIECY
¢dopmMyBaHHS KyJbTYpU mpodeciiiHol AisTbHOCTI MaHOyTHIX MeHemKepiB. 3micmosui
KOMnoHeHm Tiepe0ayae XapaKTepUCTUKY KOMIIOHEHTIB KyJIbTYpH MpoQeciiiHOl isuIbHOCTI

MaiOyTHIX MEHEKEpIB: MOTHBAIIHHO-IIIHHICHOTO, KOTHITHBHOTO, [ISUIBHICHOTO Ta
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ocoOucTicHOTO. Opeanizayitino-mexHoa02TYHULL KOMNOHeHm MOJIEN1 OXOIUTIOE TaKi CKJIaJIOBI:
KpuTepii, TTOKa3HUKKA Ta PiBHI CPOPMOBAHOCTI; METOAMKY J1arHOCTYBaHHS; IeIaroriyfi

YMOBHU Ta eTanu (GopMyBaHHS KyJIbTYpU IpOQeciiiHol MisIbHOCTI MaiiOyTHIX MEHEIKePiB.

Bucnoéxku. TakuM YUHOM, Yy TOHATTA «MOOENOB8AHHA KYJIbMYpU npogecitunoi

OislbHOCMI  MAUOYMHIX MeHeOxcepigy BUYEHI BKIANAIOTh pi3HUH 3MicT. biubmiictsb
pO3pOOHUKIB 11i€i MpOOJIEMU PO3YMIIOTH IIiJi MOJC/UTIOBAHHSAM KYJIBTYpU HpodeciiiHol
JisUTbHOCTI MaiiOyTHIX MEHEIDKEpiB CHCTeMY KOMIIOHEHTIB, IO BiOOpakaioTh iH(OpMALio
00 3MICTy, METH, XapakTepy Ta pe3yJabTaTy MaiOyTHbOI mpodeciiHol MisIbHOCTI
MEHEKEPIB.
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PosrasHyTOo miaxoau 10 MOAEIIOBAaHHS mpoliecy GOpMyBaHHS KyJIbTypu MpodeciiHoi
TisUTbHOCTI MaOYTHIX MEHeIKepiB. POSKPUTO CYTHICHI XapaKTEePUCTUKH MOHATh «MOICIBY,
«MOJICTIOBaHH, «TIpodeciiiHa KyJIbTypay», «podeciiiHa KyJIbTypa MaiOyTHIX MEHEIKEPIBY,
«KyJbTypa TpodeciiHoi isuIbHOCTI MaiOyTHIX MeHemKepiB». BHOKpeMieHO CTpyKTypHi
€IeMEHTH MOJell KyJIbTypu MNpodeciiHOi isIbHOCTI MaWOyTHIX MEHEIDKEpIiB, a came:
METOJIOJIOTIYHUHM,  3MICTOBHIA,  OpraHi3alifiHO-TEXHOJOTITYHUNA,  METOJUYHO-I[IbOBUH,
MpeIMETHO-3MICTOBUH, MPOLIeCyaIbHUN Ta J1arHOCTHYHO-pe3ynbTaTuBHUN. [IpeacraBneno
iH(pOpMaIliI0 100 BHUIIB MOJAENEH KOMIETCHINM CBITOBHX CTaHAapTiB (0a30Bi THIH
KOMIIETEHIIi#), sk oT: momenb SHL (MikHapoaHi cTaHmapTd KepyBaHHS — (axiBelp,
MeHeJKep, KepiBHUK Tpymnu); mozens S. Whiddett & S. Hoolyforde (po3pobka moneni
KOMIIETEHIIIi Ha MaTepiaax oprasizaiii); moaens Societ2 for Human Resource Management
(Mozenb U1 KepyBaHHS KOJIEKTHBOM); Mojielb «KopropaTtuBHi (iHaHCOBI TEXHOIOTI».

Knrouoei cnosa: xynprypa, KyJabTypa npodeciiHol AisUIbHOCTI, MalOyTHI MEHEIKEPH,
MO/IEIb, MOACTIOBAHHS.
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Formation and Development of Interest in Music in Beginner
Pupils in the Process of Learning to Play the Piano

Zabolotnia Nina
Honored Worker of Culture of Ukraine
Piano teacher-supervisor at Revutsky Children's Arts School No. 5 in Kyiv
(Kyiv, Ukraine)

Abstract

Presented a variety of methodological techniques at the first stages of learning to play the piano in order
to form and consolidate interest at the piano lessons. Purely practical approaches to solving this problem that were
tested in the process of real work with children of primary school age are offered. The main idea is the need for
maximum approximation of learning to play a musical instrument to the types of creative activity familiar to a
child. This is the main guarantee of the most complete manifestation of the pupil’s creative abilities and their
subsequent development. Given specific examples that facilitate the perception of the teacher’s instructions,
encourage the child to work independently, meaningfully elaborate musical works, and develop a desire to
communicate with music. An interesting and original know-how is music comparison with wildlife (Such a
relationship contributes to the natural feeling of the phrase, the naturalness of intonation, and differentiated sound
extraction). The important role of teacher’s personality, his ability to creating an atmosphere of true creativity far
from the mechanical fulfillment of his instructions at the lesson is emphasized. Work with pupils should be based
on "child-centeredness"” principle in the broadest and best sense of the word.

Key words: Piano teacher, creative activity, learning to play the piano, beginner pupils, interest.

AKTYaJIbHICTh I0CTI/ZKeHHA. Y Cy4acCHUX YMOBAX, KOJIM Ha JiTel 0OBATIOETHCS KB
PI3HOMAaHITHO1, TaJIEKO HE 3aBXKIU KOPUCHOI, a IHOA1 MPOCTO MIKIATUBOI 1HPOpMAIlii, KO Y1
HE B KOXKHIM POJIHI € MJIaHIIEeTH, HOYyTOYKH, cMapT(HOHU TOIIO, TEMA BUXOBAHHS IHTEpECY Ta
T000B1 J10 CIIPaBXHbOTO MHUCTELTBA CTA€ HAA3BUYAWHO aKTyalbHOIO. AJKe 3apa3, Ha )Kajb,
BIIOYyBa€TbCs CyTTeEBA 3MiHA LIHHICHUX Opi€HTAliil AiTed: 3pOCTaHHA MPECTUXKY
MarepialbHUX CTaTKIB, 3MEHIIICHHS Bard MOPAJIbHUX, €ETUYHUX Ta IHTEJIEKTYaIbHUX YUHHUKIB,
HIBUAKUMHU TEMIIAaMHU PYHHYETBHCSI €MOLIHA CKJIaZ0Ba K B CTPYKTYpl OCOOMCTOCTI, TaK 1 B
cycniuibHOMY OyTTi B mijlomy. TUM BaXIMBIIIMMH € CHpoOM BHKJIAJa4iB-IIPAKTHKIB
y3arajibHUTH Ta PO3MOBCIOAUTH CBill 1OCB1JI BUXOBAaHHs CB1IOMOTI0 iHTEpecy JiTel 10 3aHsATh
MY3HUKOI0, 30KpeMa B KJ1aci (hopTerniaHo.

Bukiaa ocHoBHoro martepiasy. [IpakTHYHO KOXKHUI 13 BUKJIa1a4iB-TI1aHICTIB CTUKABCS
y CBOI# Ie1aroriyHii AisUTLHOCTI 3 LIKaBUM, aJie, BOJHOYAC, HETPUEMHUM ()EHOMEHOM, — KOJIN
JUTHHA TPUXOIUTHh IO IIKOJM MHCTEUTB 13 BEIMKUM OakaHHAM, ODKHTh Ha YpPOKH B
MITHECEHOMY HAacCTpoi, aje Bxke uyepe3 2—3 POKH MU CIIOCTEPIraeMoO MPSMO MPOTUIIEKHY

KapTUHY: B’sUIiCTh, O€31HILIaTUBHICTh, OalIy>KICTh 1 HaBITh Oa)KaHHS 30BCIM NPUIUHUTH
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3aHATTSA My3ukoro. Ha mpakTuili 1ie o3Hauae, 1Mo iHTepec 30epiraerbesi 10 TUX Mip, TTOKH
3aHATTS Ha (hopTEnmiaHO CIPUIMAIOTHCS SIK HOBA Irpalika, i mepiii >k TPYIHOII MOPOIKYIOTh
CHoYaTKy OaifIyXicTh, a TIOTIM 1 IOBHE HECTIPUHHSATTS HaBYaHHS IpH Ha (opTemiano, yepes
10, MUTaHHA 30€peXEeHHS Ta IiJACWICHHS IHTEpecy J0 3aHATh MY3HKOIO 3aJHIIAETHCS
BIIKPUTHM 1 MOTPEOYE 30CEPEHKEHOT0 aHaJIi3y Ta OMpPAaIFOBAHHS.

UuciieHHl METOAWKY BUKJIAIAHHS TPU Ha (QopTemniaHo, Kl ICHYIOTh Ha ChOTOIHINTHIN
JIeHb, 37e0UTBIIIOT0 MAIOTh HA METI BUXOBaHHA CYTO MPO(eciitHUX SIKOCTEH IOHUX MMiaHICTiB, B
HUX CYTT€BO OpaKky€e KOHKPETHHX PEKOMEHJaliid O[O0 pPO3BUTKY Ta CTHMYJIIOBAHHS
MY3WYHHX IHTEPECIB Y AITEH, sIKI HABYAIOTHCSI B MUCTEILKUX HIKOJIaX. AJKe HE € TAEMHUIICIO,
0 BUKIAJadl OJHAKOBO 3ailMarOThCS 3 YycCiMa YYHSMH, HaMararo4uch CHCTEMATUYHO
MPUIIETUTIOBATH MpodeciiiHi miaHiCTUYHI HABUYKH THM, JUIS KOTO 3HAYHO BXKJIMBIIIAM OYI10
Ou oTpumaTH OUTBII E€IIEMEHTapHI YMiHHS, 3pOOMTH aKIEHT Ha PO3BHTOK CIYXOBUX Ta
3arajibHO MY3UYHUX JaHUX, 3HAHOMCTBI 3 MY3HUYHOIO JiTepaTypor. OCHOBHOIO METOIO, SIKY
CTaBUTh TMEpe]l IMOYAaTKOBOIO JIAHKOIO MHCTEIBKOi OCBITH CYCHUIBCTBO, € BHUXOBAaHHSA
IpPaMOTHOTO BMOTHBOBAHOTO CITyXaya, TOCTATHHO OCBIUEHOT'O aMaToPa, JTFOAUHY, IS SIKOT CBIT
MY3UKH HE 4yXHH, B fKOi € morpeba B CHCTEMATUYHOMY CIUIKYBaHHI 3 MY3HYHHM
mucreuntsoMm [6; 7; 8; 9].

Ha namry nymky, HailOineIn oOTpyHTOBAaHUMU Ta MEPCTIIEKTUBHUMHE € TBEPKCHHS, SKi
MIJKPECIIOTh Y JAaHOMY MHUTAaHHI, €eMOLIMHUIA KOMIIOHEHT. «MHCTEeUTBO € crenupigyHo0
(hopmoI0 BIATBOPEHHSI IIWCHOCTI, a TI3HAHHS MHUCTEITBA € OCOOIMBUM BUJIOM Ii3HAHHS, 110
noTpedye 1HIIIOTO, EMOIIIITHOTO MUCIICHHS...» — 3a3HayaB BUAaTHUN nicuxouor JI. Burorcekuit
[2]. Onun 3 HaiiBimomimux nemaroriB-my3ukanTis [I. KabaneBcokuil mucas: «Mu Hi Ha MUTh
HE TOBUHHI 3a0yBaTHM TMpO TOJIOBHE 3aBJAHHA: 3allIKABUTH JAITeH MYy3HMKOI, €MOLINHO
3aXOMHUTHU 1X, «3apa3uTH» CBOE JIO00B’ 10 10 My3uku [4]. Skimo xodere, e HaBITh HE
3aBJlaHHs, a, ik roBopuB K. CtaHicnaBchbKuil, Ha/3aBJaHHA BCi€l My3UYHO-BUXOBHOI POOOTH 3
TITbMHU. [HTEpec 10 My3UKH, 3aXOIJIEHHS MY3HKOIO, JIFOOOB JI0 Hei — HEOAMIHHA YMOBa s
TOTO, 00 BOHA IIMPOKO PO3KPHUIIA i MOoJapyBajia JITSIM CBOIO Kpacy».

Ko TakMM YMHOM PO3MJISIIATH 1HTEPEC, TO CTA€ 3pO3YMUIMM, IO came eMOIliiiHa
CKJIaJIOBa HE JIa€ IHTEpECy 3racaTy, a HaBMaKU — MOPOJDKYE HOBI IHTEpeCH, ajie BKe Ha OLIbIIT
BHUCOKOMY piBHi. [Iponiec My3uuHOro mi3HaHHS Ma€ OyTH MOB’SI3aHUM 3 MOYYTTSIM PajoCTi,

3IMBYBaHHS, 3aXOIUICHHS, 3aJI0BOJICHHS BiJl CIUIKYBaHHS 31 CBITOM MYy3HWKH. [HTepec — 11
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MOTYHa MO3UTUBHA €MOILlisl, [0 MOTUBY€E HABUAHHS, CAMOB/IOCKOHAJIEHHS, PO3BUTOK TBOPUHX
MparHeHb.

3a3Buuail O6arato ¢axiBLiB PEKOMEHAYIOTh MPOBOAMTH 3aHATTS 3 MOYATKIBISIMU B
irposiii opmi. Lleit npuitom Ge3nepeyHo aae MO3UTUBHUM pe3ynbTat, ajie JIUIIE MPOTATOM
oOMexkeHOro 4acy. A/Ke 1 B IbOMY BHUIAAKY 1IHT€pPEC 3HUKAE JOCUTH IIBUIKO, TOMY IO 3a
TaKMX YMOB y4€Hb YacTillle 32 BCE BUCTYIIA€ B POJIi MACHBHOTO CIIOKMBaya IrpoOBOroO JIIHCTBA.
3aHATTS HE O0O0OB’SI3KOBO MalOThb HOCHUTH CYTO PO3BaXaJbHHH XapakTep, HE MOBHHHI
MEPETBOPIOBATUCH HA «IUPK». AJDKE TOJI, My HA YPOK, JUTHHA HACTPOIOBATHUME cebe Ha
JIETKOBAXKHY Ta TpailjiuBy XBWIKO. 3aBIaHHS CIPaBXHbOIO BUYMUTENS — SKOMOTra IMOBHIIIE
BUKOPUCTATH BIKOBI TICUXOJIOTIYHI OCOOJIMBOCTI Yy4HA, 3pOOMTH MOro MOBHOLIIHHUM
CMIBYYaCHUKOM ITi3HaBaJILHO-TBOPUYOTO Mpolecy. JMTHHA MOBHMHHA PO3YMITH, IO CIpPaBa,
SAKOI0O BOHA 3aiIMAa€TBhCs, € CEpHO3HOI0, MOTpedy€e MEBHUX 3yCHIIb, 30CEPEIKEHOCTI Ta
HAMOJIErTMBOCTI. 3BUYAHO, TaKUI MiIXi Ma€ TICHO CIIBICHYBAaTH 31 CTBOPEHHSAM Ha YpOIIi
eMOIiifHOTO ()OHY aKTUBHOI 3aI[iKaBIE€HOCTI.

VY3arajibHeHHsS 0araTOpPIYHOTO JIOCBiAY O3BOJISIE 3POOUTH BHUCHOBOK, IIIO OCHOBHE
3aBJIaHHS BHUKJIaJada-TiaHicTa — SKOMora OUThIIie HAOJIM3UTH MPOIIEC 3aHATh Ha
(dbopremiaHo 10 3BUYHUX JIJISI JUTUHU BIKOBUX BUIIB JiSJILHOCTI.

[Tepmr 3a Bce, HiXK MPUCTYNUTH JO BUBUEHHS MPUHOMIB IPH HA IHCTPYMEHTI, YYCHb
TTOBUHEH OBOJIOJIITH MOBOIO MY3UKH, TTOJIFOOUTH ii. OCHOBHUM BUJIOM JIiSUTHHOCTI MaJIEHBKOTO
My3WKaHTa Ha CaMOMy IIOYaTKy HaBYaHHS MarOTh OyTH HE CHpoOW BHUKOHABCTBA Ha
¢dopremniano, a 3HAHOMCTBO 3 My3UKOIO y IIMPOKOMY PO3YMiHHI IIOTO CJIOBA.

3a3HauuMo, 10 €PEKTUBHO CIPAIbOBYE 3alpONOHOBAHE BUYUTENIEM YSBIEHHS PO
MY3HUKY SIK MO KUBY icTOTy. OCOOJINBO, SKIIO BHKJIaAad BiApa3y MPOAEMOHCTPYE IOKa3u
TOTO, IO MY3HKa € SBHIIEM >KHBOI MPHUPOAH. Pa3oM 3 TUTHHOIO HEBAXKKO 3°SCyBaTH, IO
My3WKa Ma€ MPAKTUYHO YCi O3HAKHU KUBUX ICTOT: HAsBHICTb CEPLEOUTTS, AUXAHHS, 3MIHH
HACTPOIO, 3/IaTHICTh PYXaTUCh B PI3HMX Temmax i Tomy mnonioHe. IloTiM BuKIamad Moxe
MPOLTIOCTPYBATH IIi O3HAKW Ha SICKPABUX, IMOKA30BHX HEBEIMYKUX MY3WUYHUX TPHUKIIAJAX.
Hampukma, 9iTKO MPOCTSKUTH «CEPIICOUTTS» B TBOPAX TAHIFOBAIBHOTO XapakTepy (BapTo
MIPOJIEMOHCTPYBATH IIe HA My3UYHOMY MIPHUKIIAII, JEIIO MePEOUTBIIICHO M IKPECTIOI0YH CHUITbHI

710711), LIMPOKE «IUXaHHs» mouyTH B I’eci «babak» JI. berxoBeHa, iHIIMX TBOpaX BOKAJIbHOI
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MIPUPOJIH, BIJCTIIKYBATH CIIBCTABJICHHSI MakKopa Ta MiHOpa (TOOTO 3MiHM HACTPOIO) B TBOpPAxX
«Beceno-cymuo» ta «Jlo Emizu» JI. beTxoBeHa, ykpaiHCbKUX HAPOAHHX IICHSX TOIIIO.

Tpeba ckazath, 00 NapaJoKCaIbHE HAa MEPUIMA MOIISAN TBEPKEHHS IPO
MPUHAIEKHICTh MY3HKH JI0 CBITY )KMBO1 IIPUPOIN JIOBEJIO CBOIO €(DEKTUBHICTh Ta 3HAYYIIICTh
HE TUTBKU JJIs MoYaTKiBIiB. COMpPalounch Ha 110 Te3y, SIK MPaBUIIO, MOKHA BUOYJIOBYBAaTH B
MOAAJIBIIIOMY 1 3BYKOBUAOOYBaHHS, 1 BIAUYTTS (pasu, i poOOTy Haa AUHAMIKOIO TBOpY. Konm
CIpaBa JOXOIUTH N0 Oe3mocepeqHbol Ipd Ha IHCTPYMEHTI Ta IOCTa€ MUTAHHS SIKOCTI
3BYKOBUI00YBaHHSI, 3HOBY B IPUTO/II CTAa€ BIAYYTTSA MY3UKH SIK KHMBOI iCTOTH. SIKIIO pOsuIb
BJIApUTH TPSIMOJIIHIHHO Ta TPpyOO — BIH «3aKpUUYUTHY», 3BYK Oyle PI3KUM, HEIPHUEMHHM.
JlutHa no0pe po3ymie e TBep/HKEHHS. TOMy BOHA IMOCTYIOBO 3BHKa€ 0 aKypaTHOTO,
MPULILIBHOTO, TPOHUKIMBOTO TOTHKY A0 iIHCTPYMEHTY. 3BUYaliHO, KOJIM AUTHUHA JOPOCIIIIAE,
BOHA PO3yMi€ YMOBHICTh TaKOTO
MiIXO0AY A0 MY3UKH, ajie 3BHUKa IO JOAMITUBOTO CTaBICHHS 3aJIUIIA€ThHCS.

Ha nouamkosomy emani nauamns Jy’)kK€ BaXJIMBUMHU € CBiJIOME OBOJIOJIHHS
KJaBiaTyporo (opremniaHo, BiIbHE BiTIyTTs pO3TALIyBaHHS PETICTPiB, 3HAHHS TEMOPaILHOTO
3a0apBieHHS pI3HUX OKTaB. Hana3BUYailHO BaXJIMBUM € 3B’S30K MY3MYHOI MOBH 3
BepOanpHO0. J[iTIM HabaraTo MpoOCTIlIe Ta ILIKaBille rPaTh My3WYHI NMPUKIAAU, K1 MAIOTh
niaTeKcToBKy. Lle 3HauHO mosermrye BigquyTTs (hpasu, JoroMarae BUZHAUUTH KyJIbMiHALIO,
3pO3YMITH YepTyBaHHS CUIIBHUX 1 C1a0KuX fmosieid. Jlo pedi, BBOOUTH TOHSTTS «KYyJIbMIHAIISDY
JOLUIBHO 3 MEPIIUX YPOKIB, U1 MOYaTKy CIIMPAIOUKCh Ha JIITepaTypHi npukiaau. Bei aitu
qyZI0BO PO3YMIIOTh, [I€ € KyJIbMiHallisl B 3HAHOMHUX Ka3Kax.

OnHa 3 TpOBIIHMX YKpaiHChKUX BHKJIamadiB-mianictiB H. Haiiauy [5] y cBoiit 36ipi
«byzneM y4nThCs UTpaTh» BECh TEOPETUUHUHN Martepiall, aipecOBaHHUI MOYATKIBISIM, BUKJIaa
y BipmoBaHiii (opmi, fKy AiTH copuiiMaroTh HabaraTo Kpaile, HDXK 3BMYaiiHI MPO30B1
MOsICHEHHs. MO>)KHa 3alIpONOHYBATH YYHIO 1 CAMOMY HAlMCaTH TEKCT 10 BUKOHYBAHOT'O TBOPY,
X04a I1e JOCUTh HEMPOCTE 3aBAaHHS 1 HE BCIM YUHSM ITiJ] CUTy. BiTbIl peanbHUM 3aBAaHHAM €
mi101p Ha3BH /10 BUKOHAHOT MIEJaroroM I1‘€Ccu.

Taxox n06pe cipuiiMaroThCs AITHbMH MOPIBHSHHS PYXY MY3UKHU BrOPY Ta BHU3 13 PyXOM
cxonuHKamMu. TyT ronoBHe, mo0 AWTHHa BiguyBana came pyx BI'OPY ta BHU3, a He
MpaBoOpyd Ta JiBOpYydY. Bropy pyxaruce Bakde, TOX JIIOJMHA BUTpadae Oiibllie eHeprii Ta

3yCuiib, MUMOBOJI PYXa€ThCsl «HA KpeueHao». BHHU3 — HaBmaku, 3By4YaHHSI 3aTHXae,
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JOKJIAIaTH 3yCHJIb HE JIOBOJMTHCS, CIUIECK €Heprii He moTpiOeH. 3BWYAiHO, 1€ — 30BCIM
CIPOLIEHE MOHSATTA PO 3aKOHOMIPHOCTI MYy3UYHOI'O PO3BUTKY, aj€ Ha [IOYAaTKOBOMY eTarli
HOro BUKOPHCTaHHSA MOYKHA BBAYKATH JOLIBHUM.

Jlogamo, 110 TOpPEYHUM € TOPIBHSHHS BepOaIbHOr0 peYeHHs 3 My3u4uHOI0 (ppazoro. Ha
KIHIIl peYeHHSI MM, SIK TMPABHJIO, TOBOPUMO Tpimku Tuxime. Lle ¢iziomoriuno o0yMoBieHO.
Tox 1 kiHenp (pa3um Ha THCTPYMEHTI 37e0UTHIIOrO (X04Ya 1 HE 3aBXKIW) 3aTHXa€, HEHaue
«BUIUXAETHCSY.

JU1st 9iTKOTO YCBiIOMIICHHS TIOHATTS CHIIBHOI Ta ¢1a0KO1 10711 IOIIIEHO
BUKOPHUCTOBYBATH TaKUi IPUIHOM: IONIPOCUTH YUHsI BUMOBUTH OyJib-sIKE CJIOBO O€3 HAarojiocy.
3BICHO, MICHs KIJTbKOX HEBJIATHMX CIPOO yUeHb PO3yMie, 110 1€ aOCONMIOTHO HEMOXKINBO. TOX
JUISL TUTHHU CTa€ 3p03yMIJIOI0 HEOOX1THICTh BIUYTTS CHIIBHOT O SIK HEOJMIHHOTO aTpUOYTY
CaMoTO iICHYBaHHS MY3HKH.

«3amanuTy, 3axXONUTH JUTUHY Oa)KaHHSAM OBOJIOAITH MY3UYHOK MOBOIO —
HallroyoBHiIE 3 Halimepmiux 3aBAaHb I[efarora», — BBaKaJla BUJATHUH menaror
A. 1. Apto6oineBchka [1].

[Tig gac 3HalloMCTBa 3 HANMKMCAHHSM HOT CIiJ IaM’SITaTH MPOCTi, ajJi¢ BAXIIHMBI pedi.
3HayHa yacTHMHA IOYATKIBLIB BBaXkae, LIO IMepIla JiHiliKa — BepXHA. SIK He NMBHO, 3 LIUM
MIOMUJIKOBUM TBEP/IKEHHAM 1HOA1 JOBOJUTHCS CTUKATUCS 1 B OUIBII cTapimux Kiacax. TyT B
MPUTO/il CTaHE IOPIBHSAHHS HOTHOIO CTaHy 3 OYyAMHKOM: a/DKe IMOBEPXHM MM pPaxyeMo,
MTOYMHAIOYH 3 HIKHBOTO.

ITix yac po36opy HOTHOTO TEKCTY BaXJIMBO, 11100 30pOBE CIPUUHATTS OyJIO TICHO MOB’
f3aHe 3 TaKTWIBHUMM BimuyTTsMH. IloTpiOHO, mo0 y4yeHb 3pO3yMiB, 110 HOTKH, SKi
«GJIMILIUCHY Ha HOTHOMY CTaHI Ta HaraJayloTh OaHTHK, HA KJIaBlaTypi 3HAXOASAThCS Mopyd. A
Ti, 10 BULIMKYBAJINUCh B aKOPJ1, K IUTAYA MipaMifa, OJHA Ha OJIHINA 0€3 IPOMIXKKIB, IIUIBHO,
3aB)KAM PO3TAIIOBaHI Ha KJIaBiaTypi uepe3 OAHY KiaBilly. 3aJyls MOJIETIIEHHS YUTaHHS HOT 3
JMCTa MOYKHA BUKOPHCTOBYBATH TaKUH MPUHOM: MaTIOEMO HOTHUM CTaH He 3 5 NiHilok, a 3 6
abo 7. Po3ramoByemMo Ha HhOMY HOTH Ta JJOBUTFHO OTOJIONITYEMO Ha3BY MEPIIOi HOTH. Y4YeHb
3MYyIIEHUH YHUTAaTH Ied HOTHHHA TEKCT, BHKJIIOYHO BHUXOISYHM 3 TpadigHOrO 300parKeHHS.
To6to, Ha nmepmii MIaH BUCTyHa€ HE Ha3Ba HOT, a PO3TAlIyBaHHS iX OJ(HA BIJHOCHO 1HIIOI.
SIk mokaszaB JOCBif, el MeTon n0o0pe chpanboBye, ocoOMMBO B 2—3 Kkiacax. Bemmkwuii

eHTy3i33M BHUKIJIMKAE B y‘IHlB HaASBHICTD «KHIIEHEKOBOI'0» HOTHOTO CTaHy, KOJIHA I’ ITh HaJ'II)IIiB
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Ha pyIli BUKOHYIOTh POJIb IT’SITH JIIHIHOK, Ha SKUX MUIIYThCS HOTH. J[iTH 0XOYe MOKa3yIOTh
pO3TallyBaHHS HOT Ha BJIACHIN JJOJOHI Ta NaJIbYMKaxX, A0 TOTO K L€ KOPUCHO JUIsl IIBUIKOTO
OpIE€HTYBaHHS B HAITMCAHHI HOT.

Komnu mounHaeThCcst HABIAMOBIATBHININN Ta HAMCKIIATHIIIHA TPOIIEC TTOCTAHOBKH
PYK, Tpeba, Ik He MapaJoKcaJabHO, SIKOMOTa MEHIIEe KOHILEHTPYBaTH yBary TUTHHU caMme Ha
npoMy mnpoueci. Lle n03Bossie yHMKaTH CKyTOCTI Ta HENPUPOAHOCTI B HOCTaHOBLI DPYK,
BKOPIHEHHS! HEraTUBHHUX BIIYYTTiB, OCOOIHMBO SIKIO BUKJIAJa4 Ma€ MOTaHy 3BHYKY TPSCTH
3aI’ ICTKAaMU YYHsI B TIOBITP1, )KOPCTKO XaraTd JTUTHHY 3a JIKTi 1 ToMy nozione. B moyarkosiii
[IOCTAHOBLI PYK T'OJOBHE — CBOOIJHE MOYYTTSI Bard pykK, IO NMEPEHOCUTHCA 3 Majiblid Ha
nanenp. [lpu oMy HEOOXiTHO KOPUTYBATH MIBHAKICTH MaJiHHS PyK Ha KiaBiaTypy, 1100
YHUKHYTH TpyOOT0 MpsIMONiIHIKHOTO 3BYKOBHIO0OyBaHHA. KpiM TOro, y4eHb Mae po3ymiTu
HEOOXIJHICTh Ta 3PYYHICTh HAIiB3aKpyIJIeHO! (OpPMH MaibliB, sSKi MOBHHHI (hopMyBaTu
MILIHUH, alie TPY>KHUI KapKac AO0JIOHI.

VYcim 3Halloma BIIpaBa IEepeHoCy pyK Mo okTaBax. OJHaK BOHA Ma€ OAMH CYTTEBUIl
HEJIOJIK: PYKH MaIal0Th 3aHAATO MIBUJIKO, 3BYK BUXOAUTh arpECUBHUM, HETAPHUM, JKOPCTKUM.
Xopomwuii pe3ysbTaT MOKa3ylTh MIiTH, PYKH SKAX BHKJIAgad «IIEPETBOPHUB» HAa CMIUTUBUX
MaparyTUCTiB. BOHU CIycKaroThCs Ha 3eMITIO MOBLIbHIIIE, (opMa TOIOHI aOCOTIOTHO KOMI0E
KyIoJ MapanryTa, Ta i Ipu3eMIII€ThCS NapallyTHUCT MPHULIIBHO i aKypaTHO Ha HOTH (MaJIbIli),
cTeXauu, o0 HEHAPOKOM iX HE MoaMaTH.

Ham3BuuaitHO BaXXITMBUMH CKJIQJIOBUMH, HIO CIPHUSIOTH MIATPUMAHHIO IHTEPECYy 0
3aHATh € MaKCHUMaJbHE PO3IIMPEHHS penepryapy, sKoMora OibIla KUIBKICTh 3aJisTHUX B
po06OTi TBOPIB, I'pa B aHCAMOJI1, YUTaHHS HE3HAHOMHUX TBOPIB 3 JIHCTA.

He Bapro BuMaraTu BiJ y4YHSI JIOCKOHAJIOTO BHMKOHAHHS BCIX TBOpIB, SIKI € B HOro
penepryapi. BaxinBo npUIllenUTH TUTHHI MPAarHEHHs MO3HAHOMHUTHUCH 3 SKOMOTa O1JIbIIOI0
KUTBKICTIO PI3HOMAHITHHUX I1'€C. AJI)K€ BaXXKO YSBUTU c00i, skuM Ou OyB iHTepec Y4HS 10
YPOKY DPiIHOI MOBH, SIKOM NPOTATOM CEMECTpy AUTHHA BUBUMIA O Tinbku 2—3 Bipui abo
npounTana 1 abo 2 onosinanHA!

VY Benukiil mpurojii crae ancam6ieBe My3ukyBaHHs. [Ipocta Ta HeBuOariuBa Menoais,
BHKOHYBaHa [TOYaTKiBIEM, 3ByUYUTh BUPA3HO 1 ICKPaBO B CYNPOBO/II TapMOHiii maprii secondo.
MoxHa 3MiHIOBaTH (GakTypy BUKIAJEHHS APYroi maprii, 100 y4eHb 3p03yMiB CYTHICTH Ta

MO>KJIMBOCTI PI3HUX BUJIB My3U4HOi (hakTypH. BaxuinBo Ha nepioMy erari HaB4aHHS 3HAaUHY
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YaCTUHY JUTAYMX TICEHhOK BUKOHYBaTHM B aHcamOm 3 memarorom. KopucTe Bim Takoro
My3UKYBaHHS, HaBITh CyTO NCUXOJIOTTYHY, BaXKKO MEPEOLIHUTU. AJKEe TBOPUUM MapTHEPOM
JUTHHYU B JIaHIA CUTYyallil BUCTyIa€ caM YUYHUTEJb, aBTOPUTET SIKOTO HA MOYaTKOBOMY €Tarli
HaBYaHHS CYMHIBY He mimsirae. Po3ymMHuil menaror 3Moxe 3pOOHTH Tak, 110 yYeHb BiIdye
cebe apTUCTOM, PIBHUM IIAHOBAHOMY Ta JIFOOMMOMY BUHUTEIO!

He menm kopucHuM € mialip Ha CIyX MENOIiH, sIKl € B penepryapi y4as abo 3Hailomi
IUTHHI 3 TeNlenepead Ui MPOCTO 3 KUTTEBOTO JIOCBITY. 30KpeMa MOYKHA MPAKTUKYBaTH TPy
YPMBKIB 3 TAKMX BiJOMHX YKpaiHCHKHX HAapOJHMX MiCeHb, Ak «[xaB ko3ak 3a JlyHaii», «/liBka
B CiHAX cTOsu1ay, «Oil JTonHyB 00pyu», «IlepcTeHpy» Ta iH. Bi yCiX OUIMX Ta YOPHHUX KJIaBIIIL.
Lle mpuB4ae nuTUHY HEe OOSATUCH 'PU HA YOPHUX KIaBilIax. A PO3MOYMHATH MPOLEC MiI00Py
Ha CIIyX MOKHA 3 aHaJi3y MPOCTUX MENOIiH (abo iX ¢parMeHTiB), 3HAXOITYH ITOBTOPIOBAHI
3BYKH, BU3HAYAIOUH PUTMIYHUI MATIOHOK; JIOTIOMArae aHalli3 iHTepBaIbHOTO CKJIaly MEJIOIIN
(3BUYAITHO, B CIIPOIIEHOMY BHUIJIA), pO3YMIHHS HAPSAMKY pyXy B miceHsbIi. [1igbip Ha cimyx
TaKOX TMOPOKYE, a Hajgaml W po3BHBAa€, BIQUYTTS TOHIKA. Taka CKJajoBa MY3WYHOTO
BUXOBaHHS 1 J0CI 3QJIMIIAETHCS 1032 YBArow 3HAYHOI YaCTHHM BUKJIAnadviB. Xodya, Haydd
HABYATUCh MY3UIl, TUTHHA ITiJICBIIOMO Mpi€ HABUUTHCH I'paTH 3HaHOMi TBOPH 0€3 HOTHOTO
TEKCTY.

[TutanHs penepTyapy — O/HE 3 HaHBXKJIMBIIINX MPOTATOM YChOTO MEpioy HaBUAHHS.
Bia Bnano migiOpanux AJis onpaifoBaHHs TBOPIB 0araTto B YOMY 3aJI€KHUTh CTABIICHHS YUHS JI0
3aHATH (GOPTEMiaHo B IIOMY. YMMalio BUKJIAaqiB, SKUX HE TTOBHICTIO BJIAIITOBYIOTh ICHYIOUI
penepTyapHi 30ipkH, BAAIOTHCS 10 CTBOPEHHS BIIACHUX.

Ha nam normnsia, npuseptae yBary cepist «3a0yTi iMeHa», 110 CTBOpeHa Ha (aKyJIbTeTi
muctenTB HITY imeni M. I1. JIparomanosa. [lo nepioi 30ipku cepii yBIMIIUIM JIETKI TBOPU
MIPEKPACHUX yKpaiHChbKUX Komno3uTopiB B. bapsincekoro, C. llleBuenka, M. JIrobapcrkoro,
I. Binencekoro, I1. Kozumpkoro, M. CkopynbChKOTO.

Onopa Ha HallOHAJBHUI penepTyap Ja€ 3aBXIU MO3UTHUBHMHA pe3yibTaT, TOMY LIO
CHPUMMAETHCS AUTUHOIO HAa MNTMOMHHOMY, T€HETUYHOMY PIBHI.

BpaxoByroun ncuxosioriyHi ocodbauBocTi 6—7 piyHUX JiTeH (Bpa3auBICTh, MMiJIBUILEHY
CIPUHHATINBICTh, NPEAMETHE MHUCIEHHS), KOPUCHO, IO MOXJIHMBOCTI, 3aly4yaTd MO
penepTyapy nmoOuiblie TBOPIiB 3 LiIKaBUMHU Ha3BaMu. Hampukian, B HaBYaJIbHOMY MOCIOHHUKY

IUIST MaAT «X04y IpaTH Ha posuli» Bigomuil ykpaiHcbkuil memaror Hatamis I'puanesa [3]
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BUKOPHUCTOBYE TBOPH Ta BIpaBU 3 TakuMM Ha3Bamu: «Ilo cxoamHkax», «Becemni MBTOHW»,
«PaBmuky», «Ob6epexH1 KpoKu», «31aMaHa MalnHay Ta 6araTo iHmmX. B3araii, Ha ypori Mae
NMaHyBaTH aTMocdepa TBOPYOCTI B MPSMOMY CMHCII IbOTO CJIOBAa. YYeHb HE IMOBUHEH
BiUyBaTH, IO BHUKJIAJau B)KE JECATKH pPa3iB ONpalbOBYBaB TBOPH 3 IHIIUMH JITbMH.
HaBnaku, BuMTenb Ma€e JUBYBAaTUCS pPa3oM 3 Y4YHEM, IOYYBIIM I[IKaBe CIHIB3BYYYs, pajiTd
KO>KHOMY BUpa3HOMY MeloliiHOMY 3BOpoTy. KoxkeH BunTesnb Mae OyTH TpilIKK akTopoM. Bin
Hi B SIKOMY pa3i He MOKe OyTH MPOCTO JPKEepeIoM iHpopMalii At AMTHHHA — & TIOBUHEH CTaTh
JPyroM 1 HaBiTh B SIKOMYCh PO3YMiHHI KOJIETOIO JUIsI MAJIEHBKOTO My3HMKaHTa. Mae mmpo
paniTd HalMEHIIMM YCIiXaM JAWTHHM, 3a0XO4YyBaTH Ii [0 MOAAJBLIOIO PO3BUTKY Ta
BJIOCKOHAJICHHSI, BANTUCH PA30M 3 HEIO.

Jly’ke KOpHUCHOIO € Tpa, OB’ s3aHa 31 3MIHOIO POJIeH — BHKJIaZa4y Ta YYCHb MiHSIOTHCS
MicisiMu. Bukiagad HaBMHCHE BHKOHYE TBIp HE3rpaOHO, 3 TOMWJIKAMH, 3 aJOTIYHOIO
JUHAMIKOIO. 3aBJaHHS YYHS — IOYYTHM HEIOPEYHOCTI Ta IOMWIKH, [0 MOXJIMBOCTI
ckopuryBatu ix. Lls irpoBa mMonenb HaA3BUYANHO aKTHUBI3y€ yBary JUTHHH, MiJBHUILYE ii
BIICBHEHICTh B CBOIX cHJjIaX. [HIIMIA BapiaHT, KOJIHM YYSHB OIIHIOE TPY 1HIIIOTO YYHS Ta A€ HoMy
Mopajy U040 MOKpaIIeHHs] BUKOHAaHHS TBopY. Lleit BapiaHT mpuaaTHU AJist OUTBIT CTapIINX
YUHIB.

Han3BuuaiiHo Ba)XXJIMBO BUXOBAaTH B YYHIB MOBAry Ta Mi€TeT 10 BUKOHYBaHHMX TBOPIB,
MPUBYATH caMe€ BUKOHYBATH iX, a HE MPOCTO nporpaBatu. HeobxinHo, 100 nuTrHA po3ymiia,
10 BOHA Ma€ Iepe/laTd caMmy CYTHICTh TBOPY, HaBITh HaWIIPOCTILIOrO, 3apa3UTH CIyXauiB
CBOIM 1HTEpPECOM JI0 BUKOHYBAHOI I1‘€CH, MepelaTH iM IUpe 3aXOIUICHHsS Hero. 3 MeplIux
KPOKIB MaJIeHbKMI MY3MKAaHT MOBMHEH BIJUyBaTH cebe apTHCTOM, a HE CIyXHSHUM Ta
0€3CJIOBECHUM BIATBOPIOBAYEM YMiXOCh HACTaHOB. TOAl BIH BYHTHMETHCS 3 OUIBIINM
Oa)XaHHSM Ta HATXHEHHSIM.

BucHoBku. OTxe, CKIJIbKM YYHIB — CTUIBKM PI3HUX HPUHOMIB JTOBOAMTHCS IIyKaTH
BHKJIa/1ady, a1 My3UKa cTaja HeB1J €MHOIO YaCTUHOIO KUTTS AUTHHH.

[lononanHsa 3aakaZeMi30BaHOCTI HAaBYAJIBLHOTO NpOIeCy, HAOJMKEHHS HAaBUaHHS 0
MPUPOJHUX BUIIB AISUTBHOCTI JUTHHH JO3BOJIUTH CPOPMYBATH B HET MO3UTHUBHE CTABIIEHHS J10
3aHATh My3HuKOI. CBO€IO Ueproro, po3yMHMH 1 HeOalmaykuil BHUKIaJad 3Haijae HEOoOXiaHi
METOAMYHI NpUHOMH, 37aTHI 30€perTu Ta MPUMHOXKHUTU IHTEpeC Y4Hs 10 HaBYaHHS I'pU Ha

dopremiano. ['ooBHE — BIIKWHYTH 3aiBi MeAaroriuHi amoOimii, HE 3aliMaTHCS 3 TUTHHOIO
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0e3rny3auM Ta Oe3NMpeIMETHUM BHILIKOJIOM, a JOTPUMYBATHUCh «IUTHHOLIEHTPU3MY» B
HaWKpalioMy Ta HalIIUPIIOMY CEHC1 IIHOT0 ciI0Ba. My3rKa MOBUHHA 3ai{HATH B )KUTTI TUTHHU

BAXIIUBY «HIIIY», IKa HIYMM IHIIUM OyTH 3aliHATa IPOCTO HE MOXKE.
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3abon0oTtHsa H. M. ®@opMyBaHHSI Ta PO3BUTOK iHTepecy /0 3aHAThL MY3HKOK B
YYHIB-NIOYATKIBIIB y nIpoueci HaB4aHHs rpu Ha ¢opTeniaHo.

PosrnsiHyTo mnuMTaHHS HEOOXIJHOCTI 3aCTOCYBaHHS PI3HOMAHITHUX METOJIUYHHUX
NpUAOMIB Ha MEPLIMX eTanax HaBYaHHSA I'pu Ha QopTremiaHo 3 MeTow (GopMyBaHHS Ta
3aKpIIJIEHHS IHTEpECY A0 3aHsATh. [[pONOHYIOTHCS CYyTO MPAKTHYHI IM1IXOIU A0 BUPIIIEHHS II1€1
npobaemH, ki 6ynu onpoOyBaHi y MpoIeci peanbHoi poOOTH 3 AITBMU MOJIOIIOTO MIKIJIEHOTO
BiKy. OCHOBHOIO T€3010 € HEOOXIJHICTb MaKCHUMaJbHOTO HaOJIMKEHHS HAaBUaHHS TPU Ha

IntellectualArchive Vol. 9, No. 3, July - September 2020

162



MY3WYHOMY 1HCTPYMEHTI JO 3BUYHUX AWTHHI BUJIB TBOPYOI AISUIBHOCTI, IO TOJIOBHOIO
3aMopyKOI0 SKHANIIOBHIIIOTO MPOSBY TBOPYMX 3/110HOCTEH yUHS Ta IX MOAAIBIIOTO PO3BUTKY.
Takox HaBeJEHO KOHKPETHI MPUKIAAM, K1 MOJETHIYIOTh CIPUUHATTS BKa3iBOK Iegarora,
CTMOHYKAIOTh AUTHHY JI0 CAMOCTIHHOI pOOOTH, OCMHUCIEHOTO ONPALIOBAHHS My3UYHUX TBOPIB,
PO3BUBAIOTh Oa)kKaHHS CIUIKYBaTUCS 3 My3uKOIO. [likaBUM Ta OpuUTiHAJIbHUM HOY- Xay €
CHIBCTaBJICHHS MY3HKH 3 SBHIAMHU >KHBOI MPUPOAU. Takuil 3B’S30K CHPHUSE TPUPOTHOMY
BimuyTTIO (pa3m, iHTOHAII, aUQEpeHIIiOBAaHOMY 3BYKOBHUIOOYBaHHIO. AKIICHTYETHCS
BXJIMBA POJIb OCOOUCTOCTI TMeAarora, HOro BMIHHS CTBOPUTH Ha ypolli atmochepy
CHpPaBKHbOT TBOPYOCTI, JajeKoi BiJ] MEXaHIYHOIO BHUKOHaHHs Horo HactaHoB. PoGorta 3
y49HSAMHA Ma€ OyayBaTHUCh 3a WPHUHIUIOM <JIMTHHOIICHTPH3MY» B HAWIIUPIIOMY Ta
HaWKpaIioMy CEHC1 I[bOTO CJIOBA.

Knwuosi cnosa: yuurtens no xinacy QopreniaHo, KpeaTUBHICTb, HaBYaHHS I'pU Ha
dbopremniaHo, y4HI-IIOYATKIBI, THTEPEC.
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Abstract

The article is devoted to developing the socio-cultural component in professional education of future
navigators in the 50s of the XXth century. Considered resolutions of the Central Committee of the CPSU (b) and
the Central Committee of the CPSU, which influenced the teaching of disciplines that represent the socio-cultural
component. Determined that during this period the leadership of party bodies was strengthened by scientific
institutions of the republic, topics of friendship with people, Soviet patriotism, history of development of socio-
political, philosophical and economic thought in Ukraine were obligatory for studying in higher and secondary
special educational institutions. Described Russian socio-political thought and culture for the development of
Ukrainian culture. It is concluded that since the educational institutions for training future navigators were subject
to the regulations of the education sphere, and the development of the socio-cultural component of education is
characterized by excessive politicization and ideology.

Key words: development, socio-cultural component of education, future navigators, social disciplines,
resolution, educational institutions.

Axmyanvhicms 0ocnioxncenna. 1luTaHHS PO3BUTKY COLIOKYJIBTYPHOI CKJIaJI0BOI
npodeciifHoi OCBITH MaHOyTHIX CYAHOBOJIIB € HAA3BUYAHHO aKTyaJlbHUM Yy 3B’S3KYy 3
iHTerpariero Ykpainu 10 €BponeichKOro cor3y Ta HEOOXIHICTIO BUBYEHHSI, OCBOEHHS Ta
BUKOPHUCTAHHSI CBITOBHX BOJHHMX pecypciB. ICTOpHKO-meIaroriuHi MOIIYKH J103BOJISIIOTh
PO3KPUTH XapaKTep €BOJIIOLIT 3HaHb PO JI0CIIIKYBaHY MIPo0iIeMy, MPOCTEXUTH MoAUDIKaIIT
3 IOCII)KyBaHOTO TUTAHHS Ta BU3HAYUTH HOTO BIUIMB HA CyYaCHUHM CTaH MeJaroriyHol HayKH.

[ToriepeHi CTaTTi MU IPUCBATHIIN BU3HAYEHHIO MOHSATTS «COLIOKYIBTYPHOI CKJIaJI0BOT
OCBITM MalOyTHIX CYJIHOBOJIiB», CTYJIIOBaHHIO KaTeropidiHO-MOHATIHHOINO amapary
npoOJieMrd PO3BUTKY COINIOKYJBTYPHOI CKJIamoBOi TpodeciitHoi ocBiTH  MaiOyTHIX
CYJHOBO/IIiB, KOPEJALil MOHATh «COLIOKYJIBTYpHA CKJIAJ0Ba OCBITH» Ta «COLIOKYJIbTYpHA
KoMITeTeHTHICTY [1; 6; 14]. Takum unHOM OyJI0 BU3HAUEHO, IO «COLIOKYJIBTYPHA CKJIa0Ba
npodeciiiHol OCBITH MaOyTHIX CYJHOBOJIIB» — I1€ 3MICTOBHA KOMITOHEHTa iX mpodeciitHoi
OCBITH, 1110 TIOETHY€E 3HAHHSI, BMIHHS Ta HABUYKH, 5IK1 JOTIOMararoTh e(peKTUBHO 3/1IHCHIOBATH

npodeciiiHy AisUTBHICTD 3 ypaxyBaHHSM CYCHIbHUX, MUCTIEHHEBUX, COLIATBHUX, KYJIbTYPHUX,
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IIHHICHUX (aKTOPIB Ta BECTH €PEKTUBHY AISUIBHICTh y TOJIKYJIbTYPHOMY CEPEIOBHIIII, IO
BKJIFOYAE€ 3HAHHSA OOOB'S3KIB 13 HECEHHS BaxTH HAa MICTKY, 3 PaJioCIyOH, OOOB'S3KiB
NpPEICTaBHUKA KOMAHJHOTO CKJIagy O0araTOMOBHOTO €Kimaxy TOImO. A «pPO3BUTOK
COILIIOKYJIBTYPHOI CKJIAIOBOI MpodeciitHOl 0CBITH MaliOyTHIX CYTHOBO/IiiBY» SIK YACTHHA 3MICTY
OCBITH CYAHOBOJIIIB — II€ MPOIIEC, y Pe3yJIbTaTi SIKOTO BiIOYyBalOThCS SKICHI 3MiHHU, 3pOCTAE
CTYMiHb  OCBIYEHOCTI, KYJIbTYpHOCTI, 3Ii0HOCTe Ta TOTEHmialy, mnpodeciiHoi
KOMIIETEHTHOCTI MpPEJICTaBHUKIB MNaixyOHOI KOMaHau, mnependadenoi MiXHApOIHOIO
KOHBEHIIIEIO TIPO MIATOTOBKY i AUIUIOMYBaHHS MOPSIKIB Ta HeceHHs BaxTH [1; 6; 14].

3HavHa KUIBKICTh BITYUM3HSIHUX BUCHHUX HATOJIOMIY€E HA aKTYaJbHOCTI COIIOKYJIbTYPHOI
ckJanoBoi ocBith, cepen Hux JI. BoasHoBa, O. Kacarkina, A. Knebanceka, O. KonomuHOBa,
M. Makcumens, A. Myp3ina, JI. [Tetsko [8; 9; 18]. [lane nuranus y chepi MOPCHKOI OCBITH
BHUCBiITIIEHO y mpansgx M. babumenoi, H. boopumesoi, C. Kozak, JI. Jlimmwuirs,
H. Cmrocapenko [14; 15; 16; 19], O. ®ponosoi Ta in. Csoero yeproro, JI. Jlimmuns Ta
H. Carocapenko 3a3HavaroTh, M0 COLIOKYJBTypHa KOMIIETEHTHICTH JI03BOJISIE KypCaHTaM
YCBIJIOMJIFOBATH PI3HUIIIO MIX KYJIbTypamH, J0JIATH COLIOKYJIBTYpHI BiqminHocTi [14, C. 39],
a (OpMyBaHHS COIIOKYJIBTYPHOI KOMIIETEHTHOCTI BiJIOYBA€ThCS Yy TMPOIECI BUBYCHHS
JMCIUILTIH COIlialIbHO-TyMaHiTapHOTro UKy [16, ¢. 21].

[TpoTe aHami3 1CTOPUKO-NEAATOTIYHUX POOIT CBIIUMTH, IO HE iICHYE KOMILJIEKCHOTO
BUYEPITHOTO JOCTIKEHHSI PO3BUTKY COLIOKYJIBTYPHOI CKJIAZIOBOi IpodeciiiHOi OCBITH
MaitOyTHIX cynHOBOIIB y S0—70-Ti pp. XX CTOMITTS, TOMY JJaHE JOCIIDKEHHS € aKTYaJIbHUM,
a Horo pe3ynbTaTH MOXXYTh OYTH BUKOPHUCTaHI JJIsi XapaKTEPUCTUKU PO3BUTKY MOPCHKOI
OCBITHM y BHM3HAUYCHHUI XPOHOJOTIYHMMA BIJIPI30K Ta JUIsI BIOCKOHANIEHHS MiATOTOBKH
CYJIHOBOJI1iB CHOT'OJIHI.

Buxknao ocnoenoco mamepiany. Y 50-11 pp. XX CT. Ha 3eMJIsX, HE TaK JaBHO
BHU3BOJICHUX BiJ (alllUCTCHKUX 3arapOHUKIB, MOYalach poOOTa 3 BiJHOBIECHHS 3pyHHOBAHOTO
rocrojapcTBa. 3HauyHAa YyBara MPUAUIATIACh [ISJIBHOCTI MOPCBKOTO TPaHCHOPTY Ta
MEePCIEKTHBAM TOJAITBIIIOTO PO3BUTKY (proTy. OCHOBHHMH XapaKTEPHUCTUKAMH OCBITH TaHOTO
NepioJy € JOCTYIHICTh JUIsl BCIX BEPCTB HACENIEHHS, MOJITEXHi3allis, 3B'I30K 3 MOJITHKOIO,
CHPSIMOBaHICTh Ha (JOPMYBAHHSI TIOJUHU 3 TTTMOOKMMH KOMYHICTHYHUMU TIEPEKOHAHHSIMHU.

Hayku cycminpHO-TyMaHITapHOTO HUKIY (MOJITUYHA EKOHOMIs, TiaJIeKTHYHHU Ta

icropuunmii  marepiamizm, icropis CPCP/KIIPC, dinocodis, MoBu, IiTepaTypa)
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PENpPE3eHTYIOTh COIIOKYJIBTYPHY CKJIAJIOBY OCBITH. Y TOCHIKYBaHUN BIITUHOK Yacy BUMOTH
710 IXHBOT'O BUKJIa/IaHHS 3MIHIOBAJIUCH Y PE3YJIbTATI NPUIHSATTS HOPMAaTUBHO-TIPAaBOBHX aKTIB,
cepen sikux: [locranosa LIK BKII (6) Big 06.08.1951 p. «IIpo 3axoam 1010 MOKpPAIICHHS
BUKJIaJIaHHS CYCHUIBHUX HAYK y BUIIUX HABYAIbHUX 3akianax» [3, c. 245—249] ta [locranosa
LK KITPC Bix 18.06.1956 p. «IIpo BukIagaHHs y BUIIMX HABYAIBHUX 3aKJIaJIax MOTITHIHOL
CKOHOMII, JiaIeKTUYHOTO Ta iICTOPUYHOT0 MaTepianizmy Ta ictopii KITPCx [7, c. 96].

V¥ Tlocranosi LIK BKII (6) Big 06.08. 1951 p. «IIpo 3axoam 11010 MOKpAIICHHS
BUKJIQJIaHHS CYCIIUIPHUX HAayK Yy BHIIMX HaBUAIBHUX 3aKJIaZax» 30CepeKyBajach yBara Ha
HEOOX1THOCTI BUXOBAHHS Y CTYJICHTIB YCBIJIOMJICHOTO Ta TBOPYOTO BiTHOIIEHHS 10 BUBYCHHS
Teopii, 3B'13Ky BUKJIaJJaHHs CYCIUIBHUX HAyK 3 IIPAKTUKOIO, 3JTy4Y€HH] 3HAUHOIO MaTepiaiy 3
00J1aCTi MOJIITUYHOTO, TOCIIOAAPCHKOTO, KYJIBTYPHOTO KHTTS il Yac iX BUBUEHHS. 3TiJHO 3
JAHOI0 TIOCTAHOBOKO PO3MIMPIOBANACH TIATOTOBKA BUKJIAJAYIB CYCHUIBHHX TUCIUILTIH, 3
1951 p. 36inburyBaBcst Habip A0 acmipaHTYpH BY3iB 3 MapKCU3MY-JIeHIHI3MY — 250 4OJIOBIK,
noJitekonomii — 50, dinocodii — 50 [3, c. 245—-249].

Ha mnenymax 1K KI1/6/Y HarosonryBanock Ha HEOOX1THOCTI TIOCUIIUTH KEPIBHHUIITBO
MapTIHHUX OpraHiB HAYKOBUMHU 3aKJIaJlaMU PECITyOJTiKH, CIPSIMYBATH iXHIO yBary Ha po3pooKy
mpoOyieM, TMOB'SI3aHUX 13 3aBIaHHAMU KOMYHiCTUYHOro OyniBHuiTBa. OcobnuBa yBara
NPUIUIAIACh TOCHIIEHHIO POOOTH 1HCTUTYTIB CYCHUIBHUX HAyK, MiJBUILEHHIO KBaidikarii
HAayKOBUX CIHIBPOOITHHKIB, iX BHUXOBAaHHIO Yy JyCl HENPUMHUPEHHOCTI 10 HEIOJIKIB,
npusTenisMy, O6e3npuHuMnHOCT. IlapTis craBuia 3aBgaHHsS Iepell HAyKOBUMHU KaJpaMu
CTBOPUTH Ipalli, IKi O BUCBITJIIOBAJIM MUTAHHS IPY>KOM HApOJiB, PaJTHCHKOIO MaTPiOTU3MY,
icTOpii PO3BUTKY CYCHUIBHO-TIONITHYHOI, (1I10COPCHKOI Ta €KOHOMIYHOI AYMKU B YKpaiHi,
KOPHUCHOTO BIUIMBY POCIHCHKOI CYCHUIBHO-TIONITHYHOI TYMKH Ta KYJIBTYpPH Ha PO3BUTOK
YKpaiHChKO1 KYJBTYpH, ICTOPUYHOI APYKOM YKpaiHCBKOTO Ta pociiicbkoro HapomiB [11,
c. 34-35].

Po0ota 3 apXiBHUMHM JPKEpelaMu Ja€ MiJACTaBd KOHCTAaTyBaTH BHCOKI BUMOTH H 10
BHKJIQ/IaUiB CEPEHIX CHEIlaJbHUX MOPCHKHX 3aKkjafiB. Y PpIYHHUX 3BiTaX XEpPCOHCHKOTO
MOpexiIHOro yuminiia MiHicTepcTBa MOPCHKOTO (PJIOTY YacTO HaJlaBajach XapaKTepUCTHKA
OKpeMHX BMKJIaJayiB, B3a€MOBIJIBIJyBaHHS 3aHATH BiOYyBalOCh HE JIMIIE 3 METOIO OOMiHY
METOAMYHUMH MPUHOMAaMHU BUKJIAJaHH, ane ¥ 3a/1Js MepeBipKU YU He JIOMYyCKae BHKJIAZay

BIIXWJICHb BiJ MapTiHHUX mo3uIlid. CamMe CyCHnuIbHI TUCHUIIIIHU (OPMYBad HE MPOCTO
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CYJIHOBO/IIs1, ajie TPOMaJIsHHHA 3 KOMYHICTUYHUMH NepekoHaHHAMU. Hampukian, Bukiagada
icropii Hapomie CPCP XepcoHchkOro MopeximHoro yuwiuiia MiHICTEpCTBA MOPCHKOTO
braory (MM®) y 1952 p. 3BUIBHWIN 3 MOCAIW, BU3HABIIM HEJIOCTATHHO KBalli(hiKOBaHWM,
OCKIUJIbKM, BUKJIQAI0YM JUCIMIUIIHY, BIiH «JIOMyCKaB BIAPWUB ICTOpii BiJl Cy4yacHOCTi, HE
[IPOBOJUB YITKOTO IOSICHEHHS 1CTOPHYHUX (hakTiB 3 mapTiHuxX mosmmii» [4, c. 25].
Buknagaay miteparypu OJechKOro MOPEXIJIHOTO YYWIIMINA I/ 4ac B3a€MOBIIBIyBaHHS
3aHSTh 3POOWIIN 3ayBaKCHHS 3 IPUBOY PO300PY PENIriifHOCTI OJHOTO 3 MEPCOHAXKIB IT'€CU
OctpoBcbkoro «I'po3a» 0e3 mpuIiIeHHS YBarM aHTUPENIridHINA mpomaraHfii, mpore,
BIJI3HAYWJIM TO3UTHUBHUM HaBeJeHHS mnpukiany npo B. Jlenina, sxuil g100MB 1LMTYyBaTH
OCTpOBCHKOr0 Ta PO3MOBiIATH PO CBITOBE 3HAYEHHS apamarypra [2, c. 41].

[Torpu 3HAYHY yBary A0 CyCHIIbHUX AUCIHILIIH, K1 PEIPE3CHTYIOTh COLIOKYJIETYPHY
CKJIaJIOBY TIpoheciiiHOT OCBITH MalOyTHIX CYAHOBOMIIB, y JaHHIA TIEPiO ICHYBaIN HEIOMIKH,
MOB's13aHi 3 IXHIM BHUKJIQJaHHIM, 10 3aCBIJYEHO B apXiBHUX JDKEpeax: KHIKHE 3aCBOEHHS
CTYJCHTAaMH MAapKCHU3MY-JICHIHI3MYy, €JIEMEHTH IIKOJSPCTBA, JOTMaTU3M, Ha4YOTHHUIITBO.
[Iporpamu 3 CycmiabHHX HayK B OCHOBHOMY OpI€HTYBaJHM Ha MacuBHI (opMu poOOTH 3i
CTyAIeHTaMH. BiIbIIicTh yu00BOT0 Yacy BiJJBOJIMIIACH HA JICKIIii, SIKi TIOBTOPIOBAJIH JIITEPATypy
3 IUX MHUTaHb, JOCTYMHY AJIi CaMOCTIMHOTO BUBYEHHs CTyJeHTamu. Hampukman, 3 Kypcy
MOJIITUYHOI €KOHOMIT Y TeXHIYHUX By3ax 31 150 roaus — 84 roavHu BUIISIOCH Ha YATAHHS
JIEKUIH, 3 1aJeKTUYHOTO Ta ICTOpUYHOro marepianizmy 3 90 rogun — nekuiinux 50. Temu
JIEKI TyOJIF0BaIu PO3ILIH MIAPYYHUKIB Ta Y40OBUX MOCIOHUKIB, OIBIIICTh CEMIHAPCHKUX
3aHSTHh MOBTOPIOBAM 3MICT JIEKI[iH, Maibke HE MOTIHONIOIOYM Ta HE PO3BHBarO4M ix [12,
c. 155].

3rinno 3 nocranoBoto 1K KITPC «Ilpo BukiagaHHs y BUIIMX HaBYAJIBHHUX 3aKJIajlax
MOJIITUYHOI €KOHOMII, J1aJIeKTUYHOrO Ta 1ICTOpUYHOro Matepianizmy Tta icropii KIIPCy» Bix
18.06.1956 p. y Bcix By3ax kpainu 3 1956—1957 H.p. BBOAWIKCH IEpEepPaxoBaHi AUCHUILIIHU Y
BUTIIAAL camocTiiiHux KypciB. [lomambmii pedopmu  CHpSMOBYBaJIMCh Ha 3MEHILICHHS
JOTMaTU3MY Y BHKJIaJaHHI MaTepiaiy, 110 CIPHSIIO MiABUIICHHIO SKOCTI BUKJIQTaHHs [7].

Buknagadi cepenHix crienialbHUX MOPCHKHX HAaBYAJIBHHUX 3aKJIaJiB 00'€ IHYBAIUCH Y
MpeIMETHI Ta IUKJIOBI KOMICIi 3 METOI0 BJOCKOHAJICHHS HaBYAJIbHOI Ta BUXOBHOI poOOTH 3

OJTHOTO 200 JIEKIIBKOX CIIOPITHEHUX MPEIMETIB.
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[TpoBenenHwuit aHasi3 MPOTOKOJIIB 3aCi/IaHb, TUTAHIB pOOOTH ITUKIOBUX KOMICIiH 3 icTOpii,
pOCIiCEKOI MOBH Ta JITEpaTypH; Mi3HIIIE MUKIOBUX KOMICIH 3 iCTOpIi, CyCIJIbCTBO3HABCTBA
Ta JIITEpPAaTypH; IUKIOBUX KOMICiH 3 aHTJIHCHKOI MOBH Ja€ MiJACTaBU CTBEPIKYBATH, IIO
TOJIOBHUMH 33aXOJ[aMH, ITepe10adeHMHU Ha HaBYAJIbHUH PIK IS BCIX IUKIJIOBUX KOMICiH Oyu:
1) coigkyBaTH 3a HOBHHKAMH IIOJITHYHOI Ta CIHEMiadbHOI JIITEpaTypH 3 IMPEIMETIB;
2) rOTYBaTH Ta MPOBOMUTH 3 KypCaHTAMHU [OMOBii HA TEMH MPO ABTOPUTET PaITHCHKOI
JiTepaTypu, KyJIbTYPH, IMIHHOCTEH TOIO; 3) PEryJSIPHO YHMTATH MOJITHYHI Ta METOIUYHI
KYpHaJIHM, TPOBOIUTH 3 KypcaHTaMHu moJiTiHpopmanii (yacto iX BIamITOByBaJIM caMi
KyPCaHTH I1iJl KEPIBHUIITBOM BHKJIaJa4a); 5) BUBYATH TBOPHU KJIACHKIB MApPKCH3MY-JICHIHI3MY;
6) peryssIpHO TiABUIIYBATH iICHHO-TCOPETHYHUI PIBEHD Ta IIIOBY KBasTi(iKallifo BUKIaada
[10; 13].

Cepen TOJOBHUX 3aBJaHb, Ha 3/IHCHEHHS SKUX CIPSMOBYBAJIACh HABYAJIbHO-
MeromuyHa pobora Oynu: 1) IpHUINEIUICHHS KypcaHTaM MapKCHCTChKO-JICHIHCHKOTO
CBITOTJISINY, BUXOBAaHHS MAaTPIOTU3MY, JIOOOBI A0 OaTbKIBIIUHHU, YECHOCTi, MY’KHOCTI,
CTiiKocTi y 00poThOi 3 TpyaHommamMu Ta Oe3MexHoi BimmaHocti cmpasi Jlenina-Cramina;
2) BUXOBAHHS y KYpCaHTIB JIFOOOBI JI0 BJIACHOI CHEIIaJbHOCTI Ta BIIMIHHOTO OBOJIOIiHHS
3HAHHSMHU 31 CICIIaIbHOCTI; 3) BUXOBAHHS y KYPCAHTIB BOIHCHKOI Ta TPYJIOBOT AUCIHUILIIHY;
4) HeyXWJIbHE TI/IBUILICHHS SKOCTI BUKIQMaHHS (BUKJIAJaHHS Ha BHCOKOMY  iJeifHO-
TEOPETUYHOMY PIBHI y PO3BUTKY HAyKH 1 TEXHIKH); 5) MiroTOBKa BUCOKOKBaIi()iKOBAHUX
(G13UMYHO 3/10pOBUX, MOPANBbHO-CTIMKUX KaJIpiB sl MOPCHKOTO Ta BOEHHO-MOPCHKOTO (hIOTYy
[4,c.40;5,c. 2].

Bucnoexku. Po3BUTOK COLIIOKYJIBTYPHOI CKJIaJ0BOI Mpo¢eciiiHoi ocBiTH MalOyTHIX
cynHoBomiiB 'y 50-ti pp. XX CT. MNO3HAauYe€HWW BIUIMBOM MAapTIMHUX Opra”iB Ta
XapaKTepU3y€eThCsl TEHICHIISIMU TIOCUJICHHS PaJSHCHKOTO NaTpioTH3My 1 (OpMyBaHHS
CYCHUIbHO-KOpHCHUX TrpomajsH. CepenHi croeriagbHi Ta BUINI HaBYaJIbHI 3aKjIagv 3
HiATOTOBKM MOPCHKUX (paxiBLIB MiMOPSAKOBYBAINCh HOPMATUBHO-IIPABOBUM  aKTaM
OCBITHBOI Tally3i, COIPIMOBAaHUM Ha TIOKPAIICHHS BUKJIAIaHHS CYCIUIBHUX IUCIUIUIIH Ta
17I€0JIOTIYHY TIATOTOBKY Mouyiofi. IlocTymoBo 30umblIyBajiach YacTKa 3aie0sI0Ti30BaHUX
MPEIMETIB, MOCUJICHOT MPAaKTUKK HaOyBajio MPOBEACHHS 3 KypcaHTaMH MOMiTiH(opMarlii,
Oecij Mpo aBTOPUTET PAISTHCHKOI JiTepaTypu, KyJIbTYpH, IHHOCTEH TOIIO0, caMe AUCLUILTIHU

COLIIOKYJIbTYPHOI'O CIPSIMyBaHHS SIKHAWIIMPIIE BUCBITIIIOBAIN JJaHY TEMATHKY.
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YK 378.1

Ilenza Ipuna. PO3BHTOK COLIOKYJBTYpPHOI CKJIa10BOI mnpodeciiiHol ocBiTH
MaiioyTHiX cynHoBoaiiB y 50-Ti poxu XX cTomiTTs.

CraTTs TpUCBSYEHA PO3BHUTKY COIIOKYJIBTYPHOI CKJIaJ0BOi MpodeciiHoi OCBITH
MalOyTHIX cyaHoBOiIiB y 50-Ti poku XX cromitts. Posrmsayto nocranoBu 1K BKII (6) Ta
LK KIIPC, ski BIMBalid Ha BUKJIAMaHHS JUCIUILIIH, IO MPEJCTABISIOTH COIIOKYIBTYPHY
CKJa/10By. Bu3HaueHo, 1110 y JaHuil nepio]] MOCHIIIOBAIOCH KEPIBHUIITBO MAPTIHHUX OPraHiB
HAYKOBUMH 3aKJaJlaMH PEeCIyOJIiKM, JUIi BUBYCHHS Y BHUIIMX Ta CEPEIHIX CIEIialbHUX
HAaBYAJIbHUX 3aKiajgax oOOOB’SI3KOBUMU Oynu TeMH Npo JpyxkOy HapoiB, paasiHCbKUI
MATPIOTU3M, ICTOPIIO0 PO3BUTKY CYCHUTBHO-TIOMITHYHOI, (PiIocoCchKoi Ta EKOHOMIYHOT TyMKH
B YKpaiHi, BIUIUB POCIMCHKOI CYCHIJIbHO-TIOJITUYHOI AYMKH Ta KyJIbTYpH Ha PO3BUTOK
YKpaiHChKOI KyJIBTYpH. 3p00JIEHO BUCHOBOK, 110 OCKUTBKM HAaBYAIbHI 3aKJIaJU 3 MirOTOBKU
MalOyTHIX CYIHOBOJIIB MiANOPSIKOBYBAINCh HOPMATHBHO-IIPABOBUM AaKTaM OCBITHBOI
rajy3si, pO3BUTOK COLIIOKYJIbTYPHOI CKJIaJJOBOI OCBITH TIO3HAYEHUH HAJMIPHOIO MOJITH3AIII€I0
Ta 3a11e0JI0r130BaHICTIO.

Kir04oBi ¢jioBa: pO3BUTOK, COIIOKYIBTYPHA CKJIAZ0BA OCBITH, MAaHOYTHI CYTHOBO/IIT,
CYCILJIbHI AUCLHUIUIIHY, TIOCTAHOBA, HABYAJIbHI 3aKIIAIH.
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Abstract

The article considers the development of modern Ukrainian-language education in the Southern region
of Ukraine. Presented such areas of Ukrainian society as socio-political, socio-economic, and socio-cultural,
identified the main factors in the development of Ukrainian-language education in the current implementation
of state national and language policy, in particular of education. Among such factors are the formation of a self-
sufficient citizen-patriot of Ukraine, the improvement of the communicative competencies of the language
personality; development of information and communication technologies, development, strengthening and
improvement of material and technical base of educational process and educational branch; polyethnicity of the
Ukrainian state, multicultural educational environment, development of Ukrainian language didactics,
development of speech and communicative competencies of the individual, his language culture, training of
qualified scientific and pedagogical workers. To conclude the development of Ukrainian-language education is
directly influenced by all the above-mentioned factors that enable the achievement and implementation of one
of the main objectives of the national language and educational policy of Ukraine, — improving the
communicative competencies of language personality.

Key words: bilingualism, communicative competence, language personality, language policy, national
policy, polyethnicity, education reform, educational policy, Ukrainian language education.

Axmyanvnicms 0ocnioycenna. PehopMyBaHHS CydacHOi OCBITH B YKpaiHi CbOTOJHI
€ BIATYKOM Ha BHYTPIIIHBOMNOJIITHYHI BUKJIMKYU B JIep>KaBl Ta Ha AMHAMIUHY TpaHC(OpMAaLliio
riobanizoBaHoro cBity. CborojgHi B KpaiHi BiAOyBaeThcsl (pOpMyBaHHS HOBOI MapajurMu
HAI[IOHAJIbHOI CHCTEMM OCBITH, OCyYacCHEHHs ii KOHLEIIii, cTpyKTypH 1 3micty. OcBita B
VYkpaiHi sK colianbHe SBHUIE, II0 MAa€ CBOI KOHLEMII0, CTPYKTYpY, 3MICT, Hampsimu,
0e3nocepeIHbO MOB’A3aHe 3 IHIIMMU CKJIaIOBUMU JI€P>KaBHOI MOJIITUKH, 30KpEMa MOBHOI.

Y cydacHOMy YKpaiHCBbKOMY CYCHIJIBCTBI 3aJIMIIAETHCS BIIKPUTAM TUTAHHSA
BUPOOJICHHS] 4ITKOi HAIlllOHANhHOI MOBHOI TONMITUKU. OJHIE 3 HaraabHUX MOTPEO
ChOTOJICHHSI € CTBOPEHHS YMOB JJIsi 30€peKeHHs W PO3BUTKY YKpaiHCbKOi MOBU Ta MOB
HalioHaJdpHUX MeHmmH [19, c. 232].

Vkpaina € 6araToHalioHaIbHOK IePKaBoK. [PYHTYIOUNCH Ha iI€0J0rIYHUX 3acaiax,
BIJIMIOBITHO JI0 YMHHOTO CYCIHIJIBHO-TIOJITUYHOTO JIaAy, Ypsi IPOBOJUTH MOBHY IOJITHKY

TaKUM YMHOM, 1100 ypaxyBaTH W perioHajbHi (akTOpHU CyCHiIIbHUX BiAHOCHH. Jl0 Takux
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(dakTopiB Hamexarh JBO- ab0 0araTOMOBHICTh, CBOEPIIHICTh HAIIOHAJIBHOTO CKIIATy 1
MDKHAIIOHAJIbHUX BITHOCHH, IO iICTOPUYHO CKJIAJIUCSA, POJIb OKPEMHUX MOB Ta iX HOCIiB y
rpoMajcbkoMy XUTTI [3, c. 649; 13; 14; 20].

[Ipobnemu po3BUTKY OCBITHBOI ranysi, ii pedopMyBaHHS, a TaKOX HHTAHHS
YKpaiHOMOBHOI OCBITH JociiKyBanu HaykoBIli: JI. bepesiBceka, B. bopucenko, 1. XKoposa,
O. Kyuepyk, T. OxyneBuu, B. Onexcenko, M. [lentumoxk, B. Cripin, O. Tenerys Ta iH.

[IpaBo Ha OCBITY € OJHMM 3 OCHOBHHX, rapantoBaHux KoHcTturymiero Ykpainw,
COLIATbHO-KYJIBTYPHUX TIPaB TPOMAJSH HAIIOi JEpKaBH, 3aKpilJICHE 3aKOHOM YKpaiHu
«IIpo ocBiTy», 1 3a6€3MeUy€eThC MOXKIMBICTIO HABYAHHS B IIKOJI PiHOI0 MOBOIO [2,¢. 267].

[TiBnennuit perion YkpaiHu € OaraToHAliOHAJIBHUM 3a CBOIM CKJIaJIOM HaceleHHS.
JlepkaBHOIO MOBOIO B HaIlliii KpaiHi € YKpaiHChbKa, 1 BOHA HE MOXE iICHYBaTH 11032 OCBITHIM
MIPOIIECOM, IO PErIaMeHTOBAaHO YNHHUM 3aKOHOIAaBCTBOM.

TakuM 4YMHOM, MHUTAaHHSA PO3BUTKY Cy4acHO! YKpaiHOMOBHOi OocBiTH B lliBneHHOMY
perioHi YKpaiHu Ha CbOTOJIHI € aKTyalbHUM.

MeTol0 cTarTi € BU3HAYCHHS OCHOBHUX YHWHHHUKIB PO3BUTKY CY4acHOL
yKpaiHoMOBHO1 ocBiTH B IliBieHHOMY perioHi YKpaiHu.

Buxnao ocnosenozo mamepiany. YxpaiHcbKa JiTepaTypHa MOBa K JepiKaBHa 1 sIK
pioHa B 3akiafaxXx OCBITM HE TUIBKM BUBYAETHCSA, ajle W HEW BHUKJIAJAIOTh HaBYaNbHI
NMUCHUIUIIHA BIAIOBIAHO OO YHHHOIO 3aKOHOJABCTBA M OCBITHHOI MeTH. BUKIIamaHHA
YKpaTHCHKOIO MOBOIO Ta ii BUBUEHHS 3IMCHIOETHCS Y 3aKjIajaX OCBITH, 1032 iX MeXKaMu,
JTUCTAHIIIMHO, a TaKOoX 3a JOMOMOTOK BHUKOPHCTAHHSA PI3HUX METOMAIB, BepOalbHHUX 1
HeBepOalbHUX 3ac001B. Y HaIlil CTaTTi MOHATTS «yKpaiHOMOBHA OCBiTa» BU3HAYAE€THCS CaMe
B TaKOMY acIeKTi. YKpailHOMOBHUH OCBITHIN mpolec 0e3rnocepeHbo 3aleKUTh BijJ PIBHA
MarepiaabHO-TeXHIYHOT 0a3u 3akjagy, YYaCHUKIB MPOIECY Ta TEXHIYHOTO 3a0e3MedeHHs
KOHKPETHOTO 3/100yBaya OCBITH.

VYkpaiHOMOBHa OCBiTa € sBHIIEM coliadbHUM. KoykHe sBHUINE, 1 KOXKEH Mpolec
3YMOBITIOIOTHCS ICBHUMHU YHNHHHKAMH.

OaHuM 13 YMHHMKIB PO3BUTKY YKpaiHOMOBHOI OCBITH € Ypsj0Ba MOBHa IOJITHKA,
TOJIOBHUM 3aBJIaHHSAM $KOi € PO3B’S3aHHS MOBHHMX IpOOJIEM Y CYCHUIBCTBI, CIPHSHHSA

epekTHBHOMY (DYHKITIOHYBaHHIO MOBH B pi3HHX c(epax 1 3acrocyBanHs [19, c. 231].
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OcBiTa ChOTOJIHI € OAHHUM 13 3aC00IB PO3BUTKY OCOOMCTOCTI 3arajioM i CyCHiIbCTBa B
nutomMy. MaifOyTHE CoIiyMy 3aJIeKUTh TaKOX 1 BiJ] PIBHS OCBITH, Bij i 31aTHOCTI JUHAMIYHO
pearyBaTé Ha BUKIMKU W TEPETBOPEHHS TI100ANi30BaHOrO CBITY, Ha ii BiATBOPIOBAHICTH,
3IATHICTh BIUTMBATHU HA CYCIIUIbHE JKHUTTS, «aJaNTyIUUCh JO HOBUX MOTPEO CyCHiIbCTBA 1
BOJIHOYAC aKTHBHO BILIMBAIOYM Ha HOTO CTaH, BU3HAYAIOYH BIIACHE 1 cami motpebuy» [18].

Cnuparoynch Ha BHUIE3a3HAYEHY OYMKY, MU MOXKEMO 3ayBa)KUTH, L0 OJHIEI0 13
moTped Cyd4acHOTO YKPAiHCBKOTO CYCHIBCTBA € 3a0€3MEYCHHS SKOCTI OCBITH, 30KpeMa
YKpaiHOMOBHO{, Ha piBHI CBITOBOMY, TOOTO ii yJOCKOHAJECHHs SK JyXOBHOI HaliOHAJIbHOI
IIHHOCTI, Tak i CyTHiCHOrO ii HaroBHeHHs [1, c. 4].

JIlyXOBHICTb HE € cyTO abCTpakTHOIO KaTeropiero. Bona ¢opmMyerbes il po3BUBAETHCS
IiJ] BIUIMBOM KOHKPETHUX 1 BiAMOBiMHUX mid. Tak, Hanmpukiax, B. OnekceHko 3a3Hayvae, mo
pigHa MOBa € HAJ3BUYAWHO BAXJIMBUM YHHHUKOM (DOPMYBaHHS JyXOBHOTO CBITY JIFOJIMHHU.
MoBy sik ayxoBHe OaraTcTBO Tpeba BHMBUAaTH Ta pO3BHBATH. BoyogiHHS MOBOIO (opmye
PO3YMIHHS ¥ YCBIIOMJICHHS HEOOX1THOCTI MUCIHUTH ¥ BUCIIOBJIIOBATH CBOI JAYMKH, 3aJIydae
710 «JTyXOBHOI KyJIbTypH HapOIy, 3aCBOEHHS TPAIUIII PO3BUTKY MOBH, ii PyHKIIOHYBaHHS Y
cycrnibeTBi» [11, c. 189].

Sk 6aunmo, ogHUM 13 3ac00iB opMyBaHHS Ta PO3BUTKY AYXOBHUX HAIlIOHATHHUX IIHHOCTEH,
JyXOBHOTO CBITY JIFOJIMHU € 6UBYEHHs PIOHOI MOBU, 30Kpema YKpaincokoi. Ile € we oonum i3
BAIICIUBUX YUHHUKIG PO3BUMK) YKPAIHOMOBHOI OCGIMU.

Yunnuxom po36umky YKpPaAiHOMOBHOI oceimu, ii  TYMaHITapHOI CKJIaJOBOI, IO €
IHIMKAaTOPOM KYJIBTYPHO-OCBITHBOTO piBHsI cycminmberBa [4, c. 89], BimmoBimHO 10 MeTH
HAI[lOHAJIbHO-NIATPIOTUYHOTO BUXOBAaHHS B CYYacHIN CHUCTeMl OCBITM YKpaiHH, € maxoic
CMAHOBNEHH — CAMOOOCMAMHbLO20 — 2poMAadsaHUHaA-nampioma  Ykpainu, 2cymaunicma i
demMoxkpama, 20moeo2o 00 BUKOHAHHS 2POMAOAHCHKUX [ KOHCMUMYYIUHUX 0008 's3Ki8, 10
yCMaJIKyBaHHS JyXOBHHX 1 KyJIbTYPHHX HaJ0aHb YKPAiHCHKOTO HAPOy, TOCATHEHHS BUCOKOT
KyJIbTYPH B3a€EMHH, IO CIPHUSE €THAHHIO YKPAiHCHKOTO HAapOay, 3MIIIHEHHIO COIliajbHO-
€KOHOMIYHUX, JYXOBHHX, KYJBTYpPHHUX OCHOB PO3BUTKY YKPAiHCBKOTO CYCIIJIbCTBA 1
nepxkasw [8].

O. CmipiH 3ayBaxye, IO Cy4acHE CYCIIJIbCTBO — II€ CYCHUIBCTBO HOBOTO THILY,
robanbHe CYCHUIBCTBO, CYCHUIBCTBO 3HAHb, SKi HAOyBalOThCS HacaMmIiepel 3aBJIsSKH

JoCTyIy 70 iHpOopMaIlii, TOCTal0Th OCHOBHOK) YMOBOKO OJIaromoydusi JIOJMHH 1 JACP)KaBH,
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HOBE TJ100aIbHE CYCHIIBCTBO «CIPHUSE B3aEMHOMY NMPOHUKHEHHIO KYJIbTYP, OJIHAK BIAKPHUBAE
KOKHIM KyJIBTYPi HOBI MOXKIIMBOCTI /151 camopeaitizamii» [18].

OTxe, HAyKOBO-TEXHIYHHMH TpOrpec, IIO 3yMOBUB PO3BUTOK iH(OpMAILiiHO-
KOMYHIKaTUBHUX TEXHOJIOTiH € e OJHUM YMHHUKOM PO3BHUTKY Cy4YacHO! yKpaiHOMOBHOI
OCBITH.

Indopmariiss chbOorogHi sSK TOBAp € OJIHIED 3 yMOB EKOHOMIYHOTO 3POCTAaHHS
YKpaiHChKOI JepXKaBH, IO MOKE TOJIMIIMTUA Ta 3MIHUTH MaTepiajibHO-TEXHIUHYy 0a3y sK
OCBITHBOTO Tpolecy (KOMIT'IOTepU3allis, OCHAIICHHS IHTEPAaKTUBHUMH  JOLIKaMH,
HeTOyKaMH, BUIBHHIA JTOCTYII JIO IHTEPHETY), TaK 1 TEXHIYHOTO OCHAIIEHHS 37100yBaviB OCBITH
(pi3HOTO BUIY TaJKETH, MOOITLHUIN IHTEPHET), 1 CIPUATUME PO3BUTKY i YIAOCKOHAICHHIO
SIKOCTI Ta JIOCTYITHOCTI OCBITH, 30KpeMa YKPaiHOMOBHOI.

VYkpaina € aepkaBoro, 1€ MPOKUBAIOTh Pi3HI €THIUHI rpymnH, 30kpeMa B IliBgeHHOMY
perioni Ykpainu. KokHa eTHiuHa rpyna Mae CBO€ ICTOPHUYHE KOPIHHA, CBOi Tpaaullii,
KyJbTYpY, IO 3YMOBIIOE YTBOPEHHS MOMIKYJIFTYpPHOTO MOBHOTO CEpEIOBHUINA I Yac
ocBiTHBOTO TIporiecy [9, c. 250; 16; 17].

Tomy, o0Onum i3 6axciusux UUHHUKIE VOOCKOHANEHHS VKPAIHOMOBHOI o0ceimu 6
1ligoennomy pecioni Ykpainu € noniemuiunicms YKpaiHcbKo20 CYCHIIbCMEd, OCKIIbKU B
3aKJIalax OCBITM YKpaiHM oco0aMm, sIKi HajlexaTb /10 HalllOHAJIbHUX MEHIIMH, JIEpKaBOIO
rapaHTYy€eThCs MPaBO Ha 300YTTs IOMIKUIBHOI Ta MOYATKOBOI OCBITH, MOPSA 13 JAEPKABHOIO
MOBOIO, MOBOIO Bi/IITOBITHOT HAI[IOHAIBHOT MEHIIIMHU [5].

MoBoro 3akiajiiB OCBITH, HAayKH, JEp>KaBHUX YCTAHOB, IPOMAJCHKUX 1 MOJMITUYHHUX
oprasizauii, oQiiitHO-117I0BOT0 CIIJIKYBaHHS, Xy/10’KHBOI JiTepaTypH, TeaTpy, Mpecu, KiHo 1
TenebaueHHs € jiteparypHa Mmosa [6, c¢. 7]. JlitepatypHa MoBa — e yHOpMoOBaHa ¢opma
HaI[lOHAJIbHOT MOBH, sIKa BUKOPUCTOBYETHCS /ISl CHUIKYBaHHS B cycrniibeTBl. [lommpenHs ta
PO3BUTOK JTEPAaTypHOI MOBHU 3aJI€KUTh BiJl CTaHYy MOBHOI MOJITHKH B JepXaBi, OCBITH,
KyJIbTypHUX Tpaauiiit Hapoay [19, c. 200].

JlinrBOAMTAKTHKA SK HayKa JOCITIHKY€E 3arajbHi 3aKOHOMIPHOCTI HaBUYaHHS MOBaM,
cnieriky 3MICTy METO/IIB 1 3acC001B HaBYaHHS IMEBHINA MOBI1 3aJI€)KHO BIJ JUAAKTUYHOT METH
il 3aBJaHb, XapakTepy MaTepiayly, sIKHil BUBYAETHCS, YMOB MOHOJIHIBI3MY (OJJHOMOBHOCTI)
Y1 OUTIHTBI3MY (IJBOMOBHOCTI), €Tally HaBYaHHS Ta IHTEJIEKTYaJlbHO-MOBHOTO PO3BUTKY

yuHiB [2, c. 195].
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M. TlenTrinrok HaroJsomye, Mo ykpaiHChKa MOBa SK pigHa 1 JAep)KaBHA B YCIX THUIIAX
CepeHIX 1 BUIIMX 3aKJa/iB OCBITHU € 3araJiIbHOAMIAKTUYHOIO Ta KOHIIETITyaJbHOKO 3aCafiok0
YKpaiHChKOT JIHTBOAUIAKTHUKH 1 € 3ac000M (OpMyBaHHS i PO3BUTKY MOBHOI OCOOMCTOCTI —
«JTIOIMHY, SIKa JIOOUTH, 3HA€E 1 Oepexke piTHy MOBY, 3 TIOBAarol0 CTaBUTHCA 0 HET SK 10 MOBU
Hamoi Jep)kaBu, BoOJIOAlE i1 BHpaKadbHUMU 3ac00aMHU, KOPUCTYEThCA HEKO Yy CBOIH
npodeciiHii AisUTLHOCTI i y MOBCIKAEHHOMY KUTT» [12, ¢. 124].

Sk 0aunMo, ceped HWIUX YUHHUKIE PO36UMKY VKPATHOMOBHOI 0C8ImuU € pPO36UMOK

VKPAiHCbKOI TiH2800UOAKMUKU K HAYKU, OOHUM 3 20108HUX 3A80AHb SKOI € PO3UMOK MOGHOT

ocobucmocmi.

BinmoBigHo a0 Kir04oBHX KommeTeHTHocTed HoBoi ykpaiHCbkoi HIKOJIM, CydacHi
3100yBayi OCBITM MarOTh YMITH CIUIKYBAaTHCS JIEPKABHOIO, a B pa3i BIAMIHHOCTI piTHOIO
MOBaMH, YCHO 1 MMCbMOBO BUCIIOBIIIOBATH I TIYMAa4UTH NOHATTS, TyMKH, TOYyTTs, ()aKTH Ta
HOTJIAIU, Yepe3 CIyXaHHs, TOBOPIHHS, YUTAHHS, MMCbMO, 3aCTOCYBaHHS MYJIbTUMEIIHHUX
3ac00iB; 3/1aTHI pearyBaTi MOBHUMH 3acO00aMH Ha MOBHUMN CIEKTP COLIaIbHUX 1 KYyJIbTYpHUX
SBHII] — Yy HAaBYaHHI, Ha POOOTi, BIOMA, Y BUIbHHI Yac, YCBIJOMIIIOBAaTH POJIb €(hEeKTUBHOTO
CIUJIKYBaHHS.

Hayxosumi I'. Kanaseus 1 JI. [lanamap mnoB’s3yl0Th KyJIBTYpy OCOOHCTOCTI 3
JOCKOHAJIUM 3HAHHSIM YKpaiHCBKOi JITepaTypHOi MOBH, O€3/10raHHUM OINaHyBaHHAM il
CTHJIbOBUMH TOHKOIIAMH Ta YyMIHHSAM IIOJIEHHO CIIyTyBaTHCi HHMHU. PiBeHb MOBHOI
KYJbTypH OCOOMCTOCTI, HAaroJIOIIYIOTh HAYKOBII, 3aJICKUTh BiJl TIPABUIBHOCTI Ta TOYHOCTI
BHUCIIOBJIFOBaHHS TyMKH [6, c. 5].

Il]e 00HUM YUHHUKOM YOOCKOHANEHHS CYYACHOI YKPAIHOMOBHOI 0C8imu € po36Umox
MOBHOI Ma MOBNEHHEBOI KYIbMYPU 0COOUCTOCTI.

T. OxyHeBHY, MOPYIIYIOYM MUTAHHS BJOCKOHAJIEHHS YKPAaiHOMOBHOTO CITIJIKYBaHHS,
BUCJIOBIIIOE JAYMKY, 0 BUHTENb, (JOPMYIOUM B YUYHIB YMIHHS 1 HaBUYKH YKPaiHOMOBHOTO
CNUJIKYBaHHS Ha YPOKaxX YKpaiHCbKOI MOBHM, NMOBHMHEH «Iepel0auyuTH JOCATHEHHS HHUMH
TaKoro piBHA KOMYHIKATHBHOI KOMIETEHINi, KWl OyB OM MOCTaTHIM JUIsl 3MIMCHEHHS
CIJIKYBaHHsS Y TIEBHUX KOMyHIKaTuBHUX cdepax» [10, c. 123]. Sk 3a3Hauae qoCiiTHUII,
caMme COIabHO-KYJIBTYPHI 1 COLIOJIHTBICTUYHI 3HAHHS, YMIHHS 1 HaBUYKH 3YMOBIIIOIOTH

3aralbHU PO3BUTOK OCOOMCTOCTI YYHS, a TaKOX MHOro KOMYHIKAaTMBHOI KOMIIETEHIII,
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3a0e3Meuyrour BXOMKEHHS B COIIYM 1 CIPHUSIOYM comiamizaiii B HoBoMy cycmiibeTsi [10,
c. 123].

SAx 0aunMo, He MeHw BadNCIUBUM YUHHUKOM PO3GUMK)Y YKPAIHOMOBHOI Ocimu €

3a0e3neueHts 0C8IMHb020 NpPoYecy HAYKOB0-Nedd202iuHUMU NPAYIBHUKAMU BIONO0BIOHOI

Keanighikayii, MO MOXYTh 1 TOBUHHI (hOpMYyBaTH y 3100yBadiB OCBITH BMIHHS W HAaBUYKH
YKpaiHOMOBHOT'O CI1JIKYBaHHS.

3auis BUpIIIEHHS BUILE 3a3HAYCHOTO MHUTAHHS Y CUCTEMI MiCIATUIUIOMHOI OCBITH
[liBnenHoro perioHy YKpaiHU IIiJl 4ac MiABHUIICHHS KBai(iKkalii neanpaiBHUKIB, 30KpeMa y
KomyHanbHOMY BHMIOMY HaBYaJbHOMY 3aKjafi «XepCcOHCbKa aKaJeMis HelepepBHOI
OCBITH» XepCOHCHKOI 00J1acHOT pajii, BUKOPUCTOBYIOTHCS Pi3HI CydacH1 TexHousorii. Humu
3a0e3Meuy€eThCsl «CBIOME 3allydyeHHs Mefarora JI0 PO3B’sS3aHHS aKTyaJbHOI OCBITHBOI U
COLIIOKYJIBTYPHOI MPOOJIEMATUKH; OBOJOIIHHA HHUM CyYaCHHMHU 3HAHHAMU Ta I1HIIUMH
IHTEJIEKTyalbHUMH 3ac00aMM; aJeKBaTHUH CydYacHi OCBITHIM cutryanii npodeciiinuii
PO3BUTOK T€/Iarora; CTBOPEHHsI IKICHOTO MPOAYKTY MpodeciiHOol AisbHOCTI (SKICTh
OCBITH y4HIB); PO3BUTOK BHYTPIIIHHOTO MOTEHIIANY megaroray [4, ¢. 100].

O. IIpokomnoBa XapakTepu3ye MeXaHi3M TBOPEHHS KOMYHIKATHBHOI KOMIIETCHIII B
HACTYIIHIN MOCIIOBHOCTI: MOBHA KOMIIETEHIIis1 (3HAHHA 3aC001B MOBHU, OJMHHUIIb 1 KaTEropii
yCiX piBHIB, @ TAKOX MPaBUJI, 32 IKUMHU Oy1yIOTh MOBHI KOHCTPYKIIii, 1 BMIHHS Taki IpaBuia
3aCTOCOBYBaTH); MOBJIEHHEBA KOMIETEHINS (CIIPOMOXKHICTh CHpUHMATH W PO3YyMITH
BHCJIOBJIIOBaHHS); KOMYHIKaTHMBHA KOMIIETEHIISI (3aTHICTh €(EKTHUBHO CIUJIKYBAaTUCS B
pi3HHX YMOBax y poui agpecaHTa ii agpecara) [15, c. 55].

KomyHikaTHBHa KOMIIETEHIlis, SIK 3a3Ha4yae JOCIIIHUIA, BKIIOYae B cebe: yMiHHS
JIOJUHYU CHUIKYBAaTHCS 3 1HIIMMU JIIOJbMH, JOLLUIBHO BUKOPHCTOBYIOYM BIJAIOBIAHI 3aco0u
piaHOi (ykpaiHCbKOi) MOBM B IPAKTHIN, 3aCOOM BUPA3HOCTI Ta iHIIATUBHI NposiBU. BoHa
TaKOX MIPONOHY€E 000B’SI3KOBO BUKOPUCTOBYBATH Ha KOXKHOMY 3aHSATTI BIPaBH, «CIPSIMOBaHI
Ha OYMIIEHHS MOBJIEHHS MOJOJMX YKpaiHLIB BiJi CyMHO3BICHOTO CYpXKHMKY — SIBHILA, SKE
3HW)KY€E SIKICTh HE TUIPKA MOBJIICHHS, ajlé W TYMKH, aJKe MOBJICHHEBUH Ta MHCICHHEBHA
MpOIIeCH B3aeMOMOB’ si3aH» [15, ¢. 56].

[TuTaHHs «OYMIEHHS MOBJIEHHS MOJOIMX YKpPAiHIIB BiJl CYMHO3BICHOTO CYpPXKUKY» Y
[liBnenHOMYy perioHi YKpaiHu, yepe3 OUTIHIBI3M Ta MOMI€THIYHICTh, 3AJIUIIAE€THCS T0CTaTHBO

AKTyaJIbHUM.
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Bucnoeéku. MoBa € siBuieM cycniibHUM. BepOanpHa ¥ HeBepOambHa KOMYHIKAIIis
MDK WICHaMH CYCIIUIbCTBA PI3HOTO BIKOBOT'O II€H3Y, PI3HOI CTaTi, PI3HUX CBITOIJISIB,
KyJIbTyp BiOYyBaeTbcs SIK Ha TMOOYTOBOMY, Tak 1 Ha odimiiiHoMy piBHAX. JlocArHeHHs
MOCTABJICHOI METH CIJIKYBAaHHS, B3a€EMOpPO3YMIHHS MDK aJIpecaHToM 1 ajgpecaToMm
0e31ocepeIHhO 3AICKUTD Bl KOMYHIKATUBHUX KOMIIETEHTHOCTEH. Taki HaBUYKH YCITIIITHOTO
CHIJIKYBaHHS HaOyBalOThCS OCOOOK 3 JOCBIIOM Yy CIMEHHO-pOAMHHOMY BHUXOBaHHI, Yy
KOMYHIKalliIfHOMY OTOYEHHI K CHUTYaTHBHOMY, TaK 1 JOBrOTpUBAIOMY (Ipy3i, 3HaioMi,
OJTHOJIITKH, KOJIETH Ta 1HIII), & TAKOXK IiJ 9aC OCBITHHOT'O MPOIECY B HABYAIBHHX 3aKJIaIaX.

OTxe, OIHUMH 3 OCHOBHMX YMHHHUKIB PO3BUTKY Cy4acHOI YKpaiHOMOBHOI OCBITH B
[liBnenHOMy perioHi YKpaiHu, Ha Hally IyMKY, € HacTyIHI, SIKI MOXHA MOJUIMTH Ha TpU
IpyNH 32 OCHOBHUMH HAIPSIMAMU CYCHUIBHUX BiTHOCHH:

1. CouianbHO-TIONITHYHI:  peami3aliss Jep)KaBHOi OCBITHBOI Ta HAIiOHAIBHOL
HOJITUKY, IO 3aKpIIUIEHO HOPMATHUBHO-IIPABOBOIO JIOKYMEHTALI€I0, 3MIIHEHHS OCHOB
PO3BUTKY YKpPaiHCBKOIO CYCIIIbCTBA 1 JEp:KaBH, CTAHOBJIEHHS CaMOJIOCTaTHHOI'O
rpoMajsiHuHA-TIaTpiota YKpainu. Lli 4MHHUKH, X 3MICTOBHE HANOBHEHHS O€3110CEPETHBO
3aJeaTh BiJl YMHHOTO CYCHUIBHO-TIOJNITHYHOTO JIaAy Ta I1J€0JOTIYHOrO CHpSMYyBaHHS
JIep>KaBHOT MOJITUKH.

2. CouianbHO-€KOHOMIYHI: HayKOBO-TEXHIUYHUM Iporpec, po3BUTOK iH(opMarliiiHo-
KOMYHIKaTUBHUX TEXHOJIOT1M, 3MILHEHHS Ta MOJINIIEHHS MaTeplalbHO-TEXHIYHOI 0a3u
OCBITHBOI'O MpOLECY W OCBITHBOI Taimy3i 30kpema. llg rpymna 4YMHHHMKIB 3yMOBIIIOETHCS
€KOHOMIYHHUM 3POCTAaHHSM K KOXXHUM WIEHOM CYCHUIBCTBA OKPEMO, TaK 1 I€P’KaBU 3arajioM.

3. CoulioKyJIbTYpHi: MOJIETHIYHICTh YKPaiHCBKOI Jep)KaBH, MOJIKYJIbTYpHE OCBITHE
CepeIOBUILE, PO3BUTOK YKPAiHCHKOI JIIFBOJAWJAKTUKH, PO3BUTOK JIITEPATypHOI YKpaiHCHKOi
MOBHO{ CUCTEMH, PO3BUTOK MOBJIEHHEBO-KOMYHIKATUBHUX KOMIIETEHTHOCTEH 0COOMCTOCTI, il
MOBHOI KyJbTYpH, MiATOTOBKAa KBali(piKOBaHMX HAyKOBO-IIENAroriyHUX IMpauiBHUKIB. Llg
rpyna YMHHMKIB 3YMOBIIOETbCS TaKMUMHU (DakTopamMH, sIK JBOMOBHICTIO i MOJIETHIYHICTIO
[liBnenHoro periony YkpaiHnu, a TaKOX OCBITHBOIO METOIO.

TakuMm 4MHOM, Ha PO3BUTOK YKPAaiHOMOBHOI OCBITH 0€3MOCepeHbO BIUIMBAIOTH YCi
BUIIIE 3a3HaU€HI YMHHHKH, 110 YMOXIIUBIIOIOTh pealli3alliio Jep>KaBHOi MOJITHKH YKpaiHH,
HampaBJIeHOI Ha BHPIIIEHHS MOBHOIO Il OCBITHBOTO MNHUTaHHA, 30kpema y IliBneHHOMY

perioHi.
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YK 373.5.016:811.161.2(477.7)»1920/1938»(043.3)
Cymko Boaogumup. OcCHOBHIi YHHHHMKH PO3BHTKY CY4YacHOI YKPaiHOMOBHOI
ocsitu B IliBnenHOMYy perioni Ykpainmu.
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VY crarti po3MISIHYTO THTaHHS PO3BUTKY Cy4YacHOI YKpPaiHOMOBHOI OCBITH B
[liBnenHoMy perioHi YkpaiHu W BH3HAY€HO OCHOBHI Horo umHHHKH. Cepen SKHX €
3MIIIHEHHSI OCHOB PO3BUTKY YKPailHCBKOTO CYCIUIBCTBA 1 JEpXKaBH, CTAaHOBJICHHS
CaMOJIOCTaTHBOTO TPOMAJsIHMHA-TIATpioTa YKpaiHW, YJOCKOHAJIEHHS KOMYHIKaTUBHUX
KOMIIETEHTHOCTEH; PO3BUTOK 1H(OPMAIITHO-KOMYHIKAaTUBHUX TEXHOJOTIH, EKOHOMIYHI
MEepPEeTBOPEHHsSI B YKpaiHi, PO3BUTOK, 3MIIIHCHHS Ta MOJIMIICHHS MaTepialbHO-TEXHIYHOT
0a3d OCBITHBOI Taly3i; MOJIETHIYHICTh YKpPaiHCHKOI JepaBH, TMOJIKYJbTYpPHE OCBITHE
CepEe/IOBUINE, PO3BUTOK  YKpPAiHCHKOI  JITBOAMIAKTHKH,  PO3BUTOK  MOBJICHHEBO-
KOMYHIKATUBHUX KOMIIETCHTHOCTEH OCOOMCTOCTi, ii MOBHOI KYJbTYpH, IIiJrOTOBKA
KBaJTi(hiKOBAaHMX HAYKOBO-TIEAArOTIYHUX MPAIiBHUKIB. ABTOPOM 3p0OOJIEHO BUCHOBOK, 110 HA
PO3BHUTOK YKpaiHOMOBHOI OCBITH 0€3M0ocepeIHhO BIUIMBAIOThH YCI BUINE 3a3HAYCHI YNHHHKH,
0 YMOKJIUBIIIOIOTh JTOCSTHEHHS W peati3alilo OJHOr0 3 OCHOBHUX 3aBJIaHb HaIllOHAJILHOT
MOBHOI ¥ OCBITHBOI MOJITHKM YKpaiHH, TaKOro SK YJOCKOHAJICHHS KOMYHIKaTHBHUX
KOMIIETEHTHOCTEN MOBHOT OCOOUCTOCTI.

KuiouoBi ciioBa: OUTiHIBI3M, KOMyHIKaTUBHA KOMIIETEHTHICTh, MOBHA OCOOHUCTICTH,
MOBHA TOJIITHKA, HAIllOHAIbHA TMOJITHKA, MOJIETHIUYHICT, pe(OpMyBaHHS OCBITH, OCBITHS
MOJIITHKA, YKpaiHOMO8BHA OCBITA.
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Abstract
A completely new approach to a very interesting and popular issue of ancient and even modern times — problem of
Judah’s betrayal is considered in this article written in novel genre. It is shown that actually betrayal didn’t happen. On
the contrary, Judah consciously sacrificed his own and Jesus’s life to save the humanity. Thus, Judah is not a betrayer,
but a martyr-hero. As imam Hussein consciously sacrificed his and his family’s lives to save and preserve the Islam.
Thereby, Judah and Imam Hussein are the great martyr-heroes in the history.

Annomayus
[IpennoxeHHast YUTATENIO KPOXOTKA (HOBEIIAa-MUHUATIOPA) — ATO “TIEPEBO/T

Wynpl ¢ apameiickoro u apeBHErpedyeckoro si3bIkoB. M3 oOopBaHHBIX MbIcieil u 3anuceil Wynbl

99 ¢¢

TTHEBHHKA  arrocTolia

CTaHOBUTCS IOHATHBIM, YTO OH BOBCE He NpejaBail Xpucta (Yuuress), a JIMb IPETBOPUI B )KU3Hb
IPUIYMaHHBII UM CaMUM K€ I1J1aH TOMOIIM XPHUCTY U CIIaCEHHsI YeI0BEYECTBa, KOTOPOE, KaK lyMall
Nyna, 6e3 Yuenus Xpucra crunyiio Obl, a YueHnue 6e3 npeaarenbcTBa 3adbuioch 0bl. [lo ciioB “nBe
ThICAYM JIeT HeHaBucTH MyJa mucan IHEBHUK B CBOEH 3eMHOM >KHM3HHM, HAUMHAs K€ C ATUX CJIOB
Wyna npopomkaer cBoi JHEBHUK B pato. Myna o0bscHseT, yTo bor (OH) TOJIbKO Teneph pa3perui
€My pacckasaTh JIIO/AM, Kak Bce ObUIO Ha camoM jaene. [l storo Myna mepenan cBoil THEBHUK
aBTOpPY HACTOSIEH HOBEIBI-KPOXOTKU. Myna B AHEBHMKE HAaMEKaeT, YTO €ro pojib B apecTe
VYuurens HUYTOXKHA — XPUCTA K€ B JIUIO 3HAJIN BCE: U FOCYAApCTBO, U HEHaBUAUBIIME Ero mnomsl,
U 3€JICHIIMKH, U COJIAATHI. .. U CIyIIAIN KX bl 1EHb.

JueBHUK Wynpl — 3TO Takke MEpBOMCTOYHHMK MpaBibl 00 MMaMme XyceilHe, BHyKe MpOpoKa
Myxammena ([lena). OkazbiBaercsi, uMaM XyceiftH puHec U ce0s, U Bce cBoe ceMeicTBo (72 aymin)
B JKEPTBY TOXKE€ OCO3HAHHO, U TOXE Paay CIACEHHs YeJOBEUeCTBa, KOTOPOE, KaKk OH Jymai, 0e3
Vuenus ero Jlena mpomano Obl. BriepBeie B uctopum mokazaHo, 4to uMeHHO Myna mpennaraer
JIOJSM HEe 00MXKaTh phI0 M JIpYrylo OeccliOBECHYIO KUBHOCTh. VI3 mHEeBHUKa sSBCTBYeT, uTto Myna
BO3MYILIEH 3J0JIeHCTBOM (DallMCTOB M JIAlIHAKCKUX Tajadyeld, HAaTBOPHUBIIMX XOJDKaJIbl U
Canacniuiic. M oH y)xe COMHEBaeTcsl, CTaHYT JIM OHU KOTAa-HUOYAb YeTOBEKAMHU.

Hacrosimas kpoxoTka (HoBeJs1a-MUHUATIOpa) oxpaHseTcs 3akoHoM AP OO aBTOpckoM IpaBe U
cMexHbIX mpaBax (cBuaetenbetBo Nel0194 ot 05.06.2018).

npenareneid He JIOOAT... mpenaTenbcTBO NOMHAT. IlomusAT nonro. ['maBHoOe, yTO JtOU
HUKOTJIa He 3a0yayT MogE... “mpenaTensctBo”. Beerga OymyT momMHuth. M HMuYero co MHOH He
CIIYYMTCS, €CIIH 1a’Ke COTHIO JIET OyIyT IPOKIMHATH MeHsI. 3a T, uTo s penan Yuutens. Co3aarens
Vuenusa. Benp OH ke HUKOTJIa HE BHYIIUT MHE mpenath Yuutens. M Yuurenbs HuKorma Obl HE
npenait MeHs... BHymuB MHe npenath Ero Camoro. Her. OTo He MoxkHO. MHave 31O He ObLI0 ObI
VYuenuem, a Obi1 061 Ero rpex. A HameKk Ha TO, YTO OAMH W3 Bac MPEAACT MEHS — TaK Ha TO U
VYuurens: Bce 3Haer! D10 HEe BHyweHHe... Haaexxna, NmpelBOCXMILEHUE... NPEABKYIICHHUE...
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Tonbko f momymancs “mpenars” Ero. IToromy s — ¥ yYCHHK JIOOMMBINA. YUHUTEIb 3HAET, KOTO
mo6uTh Oonbie. Hu pa3zy menst 6apanom He Ha3Bai. OnHa KpoBb... 1 Tetst Mapus... Bce 3Hana. ..
U JlaKe He MbITajJach OTTOBOPUTH MeHsl... [lo-apyromy xe Yuenus He cnacrtu... U mrozeit Toxe. ..
Benp moau He OyayT MIOMHUTH YUeHHUs 0€3 Yero-To BEIUKOro. S UX XOpOLIO 3Hal0: BEJb CKOJIBKO
Hx Obuio no Yuwurens... A YdeHue emie Takoe Xpymnkoe, Oes3zamuTHoe... IIpugercs mpenath
Yuurens momno, u3 “xopeictu’... yd!.. ¢ HaBeToM... Takoe BEI30BET BCEOOIIYI0 HEHABHUCTD.
Xopotio 056l 32 TpUALATH MOHET... HeT, He 3010ThIX, noxanyil. Jlyudie, cepedpsiabix. Ho, nymato,
3TOr0 BCE K€ HeI0CTaTouHo. Hasjo, 4ToObI JIOAM AYyMAld KAK S My4YWICS. 3HAYHUT, PEIIeHO!..
[ToBecuthes!.. Ho... TONBKO mOCJIE TOrO, Kak BCE Y3HAIOT, YTO YUHUTEIb “BOCKpEC... )KHBOH (BEIb
Takoe yxe Obl10)... M Tak, 4T00bI HAOMUHAIO YUYeHHeE. .. 3HAYUT, HA CMOKOBHHUIIE, (pure... BUHHAsS
sroaa, urwkup. Het. Mamno. JIroqu moryt 3a0bITh. Hajo Ob1 OOHATH M monienoBaTh Yuutens. Bor
Tornaa OyIyT HOMHHTB A0JT0. Jloiro OyayT MOMHUTb, KAK YUUTENb CTpajail... Kak s oopek Ero Ha
3T0. By lyT HIOMHUTB MO€ “IIpelaTeNbCTBO” U CTPaAaHUsl Y UUTENsl — HUKOI'/1a He 3a0yyT YueHus. ..
Ma, eme... He 3a0bITh Obl BEpHYTh J€HBIH... TONBKO CHIIPATh UCKYCHO, YTOO HE JOrafanuck... U
yY4€HUKH... 11 uToOBI Hanucanu, 4To s — npenarenb. ..

Opnun OH 3Ham, 3a4eM s BCE ATO clenal... A JIOAU... — TOJIBKO Yepe3 mapy coTeH JeT... Benp
UM U B TOJIOBY HE MPUAET XOTS Obl 3a1ymMaTrbcs O TOM, YTO YYHUTEIs K€ BCE 3HAIU B JHUIO: U
rOCyAapCTBO, U MOMbI, U 3€JICHIINKH, U COJJIAThI, U YIUYHbIC... YuuTenb ke u Cam 0€3 HUKOro MOT
OBl IpuaTH U 0TAaTh Ce0st UM B PYKH. .. HO... HY)KHO K€ CBUJETENLCTBO. .. MpoTuB Hero...

... JIBE THICSIUM JIET HEHABUCTHU. J[BE THICSIUM JIET OHU AyMaJH, YTO sl Ha caMoM JAHe. BoT riymsie.
A MeHs xe TaM He ObU10 HHMKOTAa. J(axke Myapbiit XaisiM aymall, 9To s — Ipeaarenb: ... cpeau
arocToJIOB U TO... OJIMH — pefaTens” ... A s Beab cnac ux. He Oyap ke YueHus — He ObL10 OBl U
uX... a He OyJp MOero “mpenarenbcTBa’, HE COXpaHWIoCh Obl Yuenue ... W Jlante 3abmysxnancs,
Zymasi, 4To s B any... M 3ps cyaui... Msl ¢ Jlenom u Ain emy TOJIBKO ToMepeInnincs. .. Y Bapnasa
BpeT... He Moxert ke OH 0OMaHbIBaTh... U ClIENaTh TaK, YTOObI BMECTO YUUTENs PacIsuid MEHs
WIM Jpyroro HEBHHHOTO uenoBeka... HaBepHoe, moromy u rosopuin Yuutens: “He cymure”...
Tonpko OH 3HAN, YTO HE HACTOSIIMH TpeaaTenp s. S Tonbko moacoOun Yuutento... Benb Oyap s
HacTosIuUM rpenateneM... Jlea B ceoem [Tucanuu ckaszan Ob1 00 3TOM. .. Y mepBBIM MEHS MPOKJIsIa
01 TeTa Mapus... He npoxusana xe... Ho... epkoBb WK He MOHUMAET, UJTU YK€ HE XOUET TOBOPUTh
npaBay 000 MHE... Be/lb KOI'Jia sl UX MPUBET, 5 K€ cKa3al: panayiics, Paseu... Mardeii ciprmal. ..
HO... HE TO TOHSUL... KK XOPOIIO. .. HE TOHSUI. .. [IPHIITO BpeMst H JIOSIM y3HATh. .. npasxy. On
pazpemi. Teneps MOXHO. ..

A kak s Bce 310 npoBepHy:n?!. Kakas urpa?!. Ait na mononen!.. laxxe Matdeit, 1 Mapk, u Jlyxa,
u NoanH... A uto xe yueHuku?.. 3amutmwim Yuutens?.. Orpexnucs?!. Yoexanu?!. Xoporu. ..
JMaxe Iletp?.. ero nageHue... A Beab HA OJIMH U3 HUX B CBOEM [IrcaHnM HUYEro He cka3aja O CBOEM
“nonsure”... Kak e Beputb uM 10 koHua?.. [lerpa u apyrux npocTHIIU... U BO3BEIUYMIH... A
npenatrens —s?!. Jlo cux mop?!. Coxpanurens...?!. Tonbko Mapusi-ydeHuna... A T€3Ku 31€Ch HET. ..

Jlpyrue maxuapl-My4eHHKHU Toxe 371eck. Yacto By XyceitHa. Mon Anu. Bee ero cemeiicTBo u
yensiap 31eck. BoT oH — nelictButennbHO Mostoaell. ['epoit. Kakas Benukas nyma. Kakas otara. 1o
Tebe He 1. OQHOMY-TO Jierde. A KakOBO ObUTO eMy. 3HATh, YTO CIACNIAIOT C TBOUM CEMEHCTBOM, U
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oTAaTh BceX. 72 yenoBeka. Oco3HaHHO. Tak e 0CO3HAHHO, KaK U S IPUHEC B )KEPTBY U Y UUTENA, U
ce0s. Panmu Yuenust mist mroneit... A ero mpemamu?.. A Bomy?.. A pyky?.. HaTtBopuBmmx 310
37I0JIEUCTBO $ 371ech He Buel. B moboM cinyuae, on 6onbinas ymuuna. Kak Bce paccuutan... [Toutu
MOJITOPBI THICAYU JIET JIOJM IMOMHAT M 3TO... HO YK€ HACTOsfIlee, IMOJIOe 3JI0JAEHCTBO U
npenatenbctBo. [lomusT, kak crpagan XyceiiH. Mydenuk. [IpaBequuk. OTMEUaIOT KaXKIblid TOJI.
[enbix copok nuel ckopou. CpabdoTtarno. bes ero moasura Moriiv Obl 3a0bITh U CIIeAyIONIEe Y YCHHE.
VYuenue ero [ena. Xora?.. Kakoe Ono cienytomiee?.. OHO e TO K€ camoe, TOJIbKO MOTYUIIICHHOE
Y MOJIPABJICHHOE — BE/Ib YTO-YTO, a IMAYKaTh U IOPTUTh COBEPILICHHOE JIFOJIA TAK XOPOIIO YMEIOT.
Bot OH 1 Haka3zajl UICTIPaBUTh, TOYUCTUTD, OANPABUTE. .. 4To Jlea u caenan. 3aech XyceHy Toxe
xopomio. XXusem psgom. Yacto OGecenyem ¢ YuuteneMm. YUUTeNb €ro yBaxaeT, a ¢ ero Jegom
IpyKuT... OngHa ke KpoBb... Y Jlena u Anm oOuabl MpOIUIA — JIe7I0-TO o0IIee caenaid. A oOu bl
obutn?.. A OH 1I0OUT HaC BCeX.

Mpel o6a npuHecnu xepTtBy oco3HaHHO. Camu. be3 Hukakoro u3 mopaei. M Yuutens 3xech
INPU3HAJICA, YTO I MOCTYNUI npaBuwibHO... M mMbl ¢ Hum He croBapuBanuce!.. [IpaBaal.. 3aech
XyceiiHa ¥ MEHsI TIOYUTAIOT IBYMSI CAMBIMH BEJTUKOMYYCHUKAMM. ..

A moau tam?.. Mbicasat Yuenus?.. VI HUKaK 3T TIynble He TONMMYT, yTo OH — O/1IMH, U APYIrOro
HeT... 1 Hudero Her... U Bce koHuuTes. .. M HauHeTcs ¢ Havyana... Bor HepasymHuble... U 3auem um
Bce 310?!. He Beparot, uto TBOpAT!.. U yero um He xuBercs?!. On xe nosenen!.. U IO3BOJIHII!..

Cny4aiiHo ycnblan, kKak Jea roBopuin YUuTesnto, yTo TaK 3TH JIIOAU HUYETO U HE MOHSIIM. ..
Ha10 OBl CIPOCHUTH C HUX... Bunats, mopa... Camoe Bpems. Hago 661 KOMy-TO IPUATH TyJa CHOBA.
U eme pa3 oObSICHUTH, YTOO HE KAanu npuxona japyroro... M onymanuce... U myctb Bce XOasT
APYT K Apyry... U B Meders... U B uepkoBb... M B cunarory... OcoGerno tam... On Bemut... On
ke ojiuH. .. Tobko uMeH MHOTO. D10 ke Ero qoma... A pasHoriacus... Tak B KaXKIOM K€ JOME. ..

... @ pbIOBI?.. DTUM JIOJUIIKAM He *aJKo pbi0?!. A B yeM oHM BUHOBATHI? TOJIBKO B TOM, YTO
OH czenan ux TaKuMH. .. GECCIOBECHBIMH. .. Eciu oHN He YMEIOT MblYaTh, KyKapeKaTb, MUIIATh,
YUPUKATh WJIA TOBOPUTH, 3HAYMT... UX MOXKHO MY4HUTh?.. 3a yTo?.. OHHU KaJeIT AaXKe TIyIyIo
Kypuily... TonbKo 3a TO, YTO OHa IIyMHUT. A pbIOBI HE yMEIOT. [103TOMY MX MOYKHO BBITALIUTH U3
BOJIbL, U XJaTh, Koraa caoxHyT?.. M Bce paBHO?.. OHU ke 3aapixatorcs... Myuvarorcs... [Jomnro...
Yacamu... Ilepen cMepThi0O OHM MOABEPrarOTCS CTPALIHBIM NBITKaM... Kakas »eCTOKOCTB!..
Heyxenu mtonu He MOHUMAIOT, YTO TO Y>KaCHO?..

On Tax czenan, 4To6H BOJNKH KyIIaJId 3aiIeB, KOIIKK eI Mblieil. HaBepHoe, Tak Hy>XHO.
Kymator, HO HE My4aroT xe. MenBenu JoBAT peiO u easT. He myuator. OHu cpazy ymuparor... A
moxu?.. Passe OH 1M ckasai, 4to pbIO HYy)HO My4uuTh?.. B [Tucanusx Tak He ckazano. J{axe poiob
3TO 3HaKT. A oHU — Her!.. He uuraror xe... A Benp Ilucanue motromy u HazBaHo “Urenwue”,
“Uurait”, “Kuaura”, “YueOHUK” wiu “YdueHue”, 4ToObI TIOIU YUIIUCK. .. JKuTh... Ho oHH 5TOTO HE
noHnMarT. OHU JaXke He MOHUMAIOT, YTo OH Ha3UIaTeIbHO UCTIBITHIBACT UX... OH e ciernaln peid
0€CCIIOBECHBIMH, YTOOBI JIFOAM CAMH JOAYyMAalHCh... A OHH HE MOHUMAOT... Kyga cMoTpsT
3aKOHOJIATENH... U OTH. .. 3€JICHbIE?..

. a zmereii?.. a Xomkans?.. a Camacrmc?.. Passe On Hay4yws ux 3ToMy?!. CTaHyT 1 OHM
yenoBekamu?.. Korna-uulyanp?..

IntellectualArchive Vol. 9, No. 3, July - September 2020

186



... U TIOTOMY... CYJUTE, J1a TOOUTHI U OJIAKEHHBI OyJIETE. .. @ MOXKET. .. HE CyJTUMBI OyJeTe. ..
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Abstract

The behavior of a wooden stress ribbon structures reinforced with steel rope under the action of a load evenly
distributed along the entire length of the cable was investigated. The analysis of the results of static tests of the
wooden reinforced cable is given.

To ensure the stability and geometric invariance of the structures formed by rigid threads, an important role is
played by taking into account the pliability of the nodal joints of the wooden elements of the cable. Based on this,
the deformability of the joints of the wooden elements of the cable on the three type of joints and its effect on the
deflection of the cable were investigated. The coefficient of deformability of joints was suggested, which took into
account the nonlinear dependence of the deformation of joints of wooden elements of the cable on the applied
load.

Deflections of wooden stress ribbon structures reinforced with steel rope are calculated taking into account the
pliability of joints of individual wooden elements. The results of calculations are compared with experimental
data.

Keywords: Suspension roof, wooden structures, rigid threads, stress ribbon, pliability of supports, static
calculation, load, punched metal plate fasteners, joints of wooden elements.

AKTyaJbHiCTb AocaifzkeHHs. KiltouoBoro mpo0sieMoro 3aCTOCYBaHHS BUCAYMX TOKPUTTIB
€ 3a/1a4a MiJBUILEHHS X KOpcTKOCTI. Jlo Yncia nepcrneKTUBHUX HaNpsMKIB MO0 BUPIIIEHHIO
JaHo1 MPOoOJIEeMH BIAHOCATH pO3pPOOKY NMOKPUTTIB 3 BUKOPUCTAHHSAM PO3TATHYTHX 3TMHAJIBHO-
KOPCTKUX HUTOK. Ha ChOTOAHIIIHINA NIeHb HAWOUIBII IIMPOKOTO 3aCTOCYBaHHS 3HAWIUIH
YKOPCTKI BaHTH BUKOHAHI y BUTJIA/I 3ITHYTUX (DepM Ta 3BapHHUX a00 MPOKATHHUX JIBOTaBPIB 13
MaJIOBYTJIELIEBOi a00 HuU3bKoseroBaHoi craii. IIpoTe BHKOpHUCTaHHS MaioByIieneBoi abo
HU3bKOJIETOBAHOI CTaJli JJI1 BAaHTOBUX KOHCTPYKIIM B 3aMiH BUCOKOMIITHMX KaHaTiB 3HHMKY€E
HECYy4y 3/1aTHICTh MOKPHUTTS, OKPIM TOTO 3pOCTA€ BJIACHA Bara MOKPUTTS, 110 MPU3BOAUTH 10
301IbIIEHHS BUTPAT MaTepialiiB Ha yC1 OMOPHI KOHCTPYKIIII.

Jlnst pieHHs 1i€i mpoOJeMu MPOMOHYETHCS CHUIBHE 3aCTOCYBAaHHS JEPEB’ IHUX €JIEMEHTIB
Ta KaHaTiB, KOJIM YaCTUHY PO3TATYIOUMX 3yCHJIb OYAyThb HECTH CTaJieBi KaHATH, 110 MarOTh
BEJIMKUH PO3PaxXyHKOBUW OMIp Ha pO3TIr, a cradimi3aiiro BaHT OyayTh 3abe3nedyBaTw

JIEpEB’sTH1 €JIEMEHTH, 3 JOCTaTHBO BEITUKOIO JKOPCTKICTIO.
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AHani3 ocTraHHiX aochimkeHb i myOuaikaumiii. [lomepennim aHamizoM JTiTEpaTypHHUX
JDKepell, BCTAHOBIICHO, 10 TeMa JepeB’ THUX BaHT JOCIIIKyBalach Majo, Xo4a TaKHil BapiaHT
301IBIIEHHS KOPCTKOCTI BUCSYUX KOHCTPYKIIN € TOCUTh €()EeKTUBHHM, OCKUIBKA HE 3HAYHO
30UIBIIIY€E BIaCHY Bary MOKPUTTS 4epe3 He3HauHy 00’ eMHy Bary aepeBunu. Kristoffer Persson
[1], Samuel Hofverberg [2], David Gustafsson, Martin Ingvarsson [3] ta immi, KoCIiaMBIINH
ICHYIOY1 JIepeB'stHi BaHTOBI KOHCTPYKIIii, 3p0OMJIM BUCHOBOK PO HEOOXIMHICTh MOMATBITUX
JOCTIKEeHb 3'€THAHb JCPEB'SHUX CIIEMEHTIB IO JOBXKWHI BaHTU. MeToauka TOCTiIKEeHb
JepeB’THUX apMOBAaHMX BAaHT MojaHa B pobotax [4, 5]. Pesynpratu excrepruMeHTaIbHUX
JOCITIKEHb My OITiKyBauchk B pobdorax [6, 7, 8, 9].

Mera i 3amaui pgocaimkeHHsi. MeToo JgaHOro JOCHIIKEHHS OYB PO3PaxyHOK
MOJIATIIMBOCTI 3’€HaHb OKPEMHUX JICPEB'SHHUX €IIEMEHTIB Ta aHali3 HOro BIUIMBY Ha
neGOpMaTUBHICTD JEPEB'THUX BaHT.

Bukiaa ocHoBHOro marepiaay. BiMiHHOIO 03HAKOIO MK JOCTIAHMMHU 3pa3KaMH BaHT
pi3HUX cepiil Oyna KOHCTPYKIisS 3’ €IHAaHb JepeB’sTHUX eneMeHTIB [4,5]. JlocmiKeHHIO IbOro
NUTaHHsA Oyna mpuaiieHa ocoOnuBa ypara. lle moB’s3aHO 3 THM, IO, BiIMOBIIHO [0
po3paxyHkiB [10], 3’emHaHHA e€lI€MEHTIB BaHTH TMOBHHHO OyioO cTa0imi3yBaTH KaHAT, IO
MOoTpeOyBaIo CIPUUHATTS CTHCKAIOYMX Ta PO3TATYIOUHMX 3YCHJIb, a TaKOX MOMEHTY, SIKUI
BUHUKAB BiJl NMPHUKJIAJaHHSA 30BHILIHIX 3yCWJb. Y By3Jax HEoOXigHO Oyyio 3abe3neuuTH
KOPCTKICTB 3’ €IHaHHA OJIN3bKY JI0 )KOPCTKOCTI IEPEB'THOTO Tijla BAHTH.

Metoauka mnpoBeleHHs1 BUNpPoOOyBaHb. JlepeB’sHi enemeHTH 3paska cepii B/l-1
3’€IHyBaJIUCh MDK C€O0OI0 3a JOMOMOTOK METaJeBHX IUIACTHUH TOBIIMHOIO 2MM, SKi

HPUKPITUTIOBATIKMCH JI0 TOMIKU camopizamu 35x3 (puc. 1).

MII-T~ 21 |

Camopisu 35%3 /{ ‘
210

[
Kanat M

Puc. 1. 3’eqnanns gepeB’ SHUX €IEMEHTIB METAJICBUMH TUTACTUHAMU;

a) 3arajbHUI BUTJIAA; 0) KOHCTPYKTHBHA cXema
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3’emHaHHS JEpEB’ STHUX €IIEMEHTIB BaHTH 3pa3ka cepii B/]-2 Gy BUKOHaHI1 3a JOTIOMOTO0

noxmwioBkieeHnx ctepkHiB 1o cuctemi LIHUNCK (puc. 2). Po3paxyHku eneMeHTiB 3’ € HaHHS

OyJu mpoBeJieHi BianoBiaHo 10 1m.7.38-7.49 [11].

Pum-60nt

0)

Puc. 2. 3’enHanHs nepeB’SHUX €JIEMEHTIB 3a JIOMTOMOTOI0 MTOXMJIOBKJIICEHUX CTEPKHIB, Ta
KPIIJICHHS KaHATY; a) 3arajlbHUKA BUTJIST, 0) KOHCTPYKTHBHA CXeMa

BinnoBinHO 10 Mporpamu eKCEpUMEHTATIBHHUX JOCIIKEHb OYIJI0 pO3pOOIICHO TPETil THIT

3’€THaHHS JCPEB’SIHUX CIEMEHTIB JJIs 3pa3ka BaHTHU cepii B/[-3 3a JOMOMOroOH MeTajJeBHUX

3youarux miactud (M3I1) (puc. 3).

Puc. 3. 3’eqHanHs AepeB’sHUX JOLIATUX €IEMEHTIB MeTal03y0uaTUMH MJIaCTHHAMM;
a) 3araJbHUM BUIIIA]; 0) KOHCTPYKTHBHA CXeMa

JlocmipkyBaHa iepeB’siHa BaHTa CKJIAIAach 3 I’ SITU IEPEB’SIHUX eIEMEHTIB (puc. 4).

Puc. 4. Cxema noiaT/iMBOCTI 3’ €/IHAHb JIEPEB’ THUX €JIEMEHTIB BaHTH.

Pe3yabraTn nociaigxkens. Ha piBHi 3 mogariusicTio omnop [8], Ha poOOTY )KOPCTKUX HUTOK
BIUIMBAE MOJATIMBICTh 3 €HAHB €JIEMEHTIB KOHCTPYKITIi.
[lomatnuBicTh 3’€HaHb €JIEMEHTIB BaHTH BiA mnpupocty 3ycwuis AN = 1kH,

obuuncroBasiach 3a GOPMYJIOL0:
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K= 2pus +4pc
ne us = 107°m/KH — ekcnepuMeHTalbHE 3HAYEHHS MOJATIMBOCTI OMNOPHOIO By3ia
nepes’siHoi BaHTH Bix AN = 1kH;
Uc — TONATIMBICTh OJHOTO 3’€IHAHHS JEpPEeB’SHUX elieMeHTiB BaHTH Bigx AN = 1kH,
BHU3HAuUEHA 3a pe3yJIbTaTaMU €KCIIEPUMEHTAIbHUX JOCIIIKEHb Ha PO3TAT 3’ €IHAHb JIEPEB’ THUX

eNIEMEHTIB Ha MeTano3yo4actux miactuaax (M3I1) (puc. 5):

A 3-14 311
J3-1.3—_

. / /
- / s

L~ |

0 / ///V 312

© / A=0,0003N2-0,0004N |

2 -
I R?=0,9847
‘—,ﬂ,epes'ﬂHnﬁ enemeHT

S3OEHIIHE HABAHTAKeHHA N, KH

cepefHe 3HaYyeHHA no A3

e 12 OPMATHBHICTb 3'€4HAHHA

] ] l.__
0 1 2 3

AbcomoTsi nedopmani A, MM
Puc. 5. lepopmanist 3’eqnanns va M3I1.

AbcomroTHi aedopmariii 3’€THaHHS Ha METaI03y04arux riacTuHax (A) BU3HAYAIHCH 3a
KBaJPAaTUYHOIO 3aJICKHICTIO BiJ po3Taryrodoro 3ycusuist N, 3 rpadika gedopmariii 10CHiTHUX
3paskiB J[3-1.1 — I3-1.4. (muB. puc. 5) [7].

A= 0,0003N? — 0,0004N, MM
BinnoBigHo, monaTnuBICTh 3’€qHAHHS JAepeB’siHUX eieMmeHTiB BaHTH Ha M3II Big AN =

1kH Bu3Hayamace:

A
MC=N=3'1O_7'N—4'10_7M/KH

[TogatnuBicTe 3’€qHAHB JEPEB’STHUX €JIIEMEHTIB BaHT IHIIUX CEPiil BU3HAYAIUCH 34
aHasoriero 110 3’eqHanb Ha M3I1, BpaxoByrouu iXHIO MPYKHO-TUTACTUYHY poOoTy. Pe3dynbraTtu

o0uuciieHs HaBeneHl B Ta0. 1.
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Taomums 1.

JleopMaTHBHICTh 3’€IHAHB JAEpPEB’THUX €JIE€MEHTIB BAaHTH

Cepia | AocoaroTHa aedopmaiisi 3'eqnannst Ac, mm | IogatamBicTs 3eqHanus yc, MM/KH
BJI-1 0,003N2 —0,07N 0,003N — 0,07

BJI-2 0,001N2 — 0,01N 0,001N — 0,01

BJI-3 0,0003N2 — 0,0004N 0,0003N — 0,0004

OTpumaHi pe3yJbTaTH IMOJAATIMBOCTI 3'€lHaHb OyJIM BHKOPUCTaHI II OOYMCICHHS
PO3PaxXyHKOBHX 3HAU€Hb IPOTUHIB JIEPEB'STHOI apMOBAHOI BaHTH B CEPEAMHI TPOJIBOTY

(wthe°r) Bin nonatkoBoro naBantaxenus (P=6xH/m):

31
theor
w = AL, ——
p
16 fo
ne ALy, — NpUBEIEHE BUAOBKEHHS BAHTH, SKE CKIAIAETHCS 3 BUJIOBKEHHS Tia BaHTH,
30IMKEeHHS OTIop 1 1e(hOpPMATUBHOCTI 3’ € THAHb JIEPEB’ THUX CIIEMEHTIB BaHTH
ALy, = AL+ vH + uN

BunoBxeHHs BaHTU BiI[ HaBaHTAaXCHHA:

AL NL
EA
8 f2 8 0,52
L=1+ 3T 6+ 3 e = 6,1111M — moyaTKOBa JOBXWHA BaHTH,
| = 6mM — npostit BaHTH;
fo = 0,5M — mnouarkoBa CTpija HPOBUCY B CEpPEeAMHI MNPOJBOTY BiJ MOCTIHHOTrO

HaBAHTAXKEHHS (, 10 HE BUKJIMKAJIO MOSBH 3rMHAJIBHOTO MOMEHTY BaHTH;
[To3moBkHE 3yCUILTA, 1110 BUHUKAE Y BaHTI Bijl JOJAaTKOBOTO HaBaHTakeHHs (P, KH/M):

N =/HZ + V2

Il _ 66 .
nelV = % == 18, xH — BepTuKanbHa onopHa peaxuis;

H — po3mip BaHTH;

v=v,+vg =675 107>, m/xkH — mogaTuBicTh OMop - €KCHEPUMEHTAIbHE 3HAYEHHS
30mmkenHs onop A ta B Bim AH = 1kH;

U = 2Uus + 4Uc — MONATIUBICTD 3’ €JHAHD JIEPEB’SIHUX eleMeHTiB BaHTH Bix AN = 1kH,
nmpuiiManache 3rijgHo tadm. 1,
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Jnst  anamizy aedOpMaTHUBHOCTI KOHCTPYKIIT B 3aJ€KHOCTI BiA THIY 3’ €IHAHHS
JIEpeB’STHUX €JIEMEHTIB OyJIO MPOBEJACHO aHai3 MPOTHUHIB B CEPeMHI MPOIHOTY BAHT TPHOX

cepiil Bii piIBHOMIpHO pO3MOAiIEHOTO HaBaHTaXeHHs P (puc. 6).

HasaHTaeHHA p, kH/m
0,0 1,0 2,0 3,0 4,0 50 6,0 70

- _ 8,72 =84%
oy = = - — - |
10 “aA — 1 _ |
> =
~
~
F
.
~
20 ~
A
. ABA-1=11,9% L .
s 30
s A SEN
= AB-2= 8 3%
z we'=1/200I = 30mm
'g_ 40
[y
pef2=383kH/m | “~_ | pot® =570kH/mM
[
50 BA-1 _ ]?,
[ Per = 2,08xkH/m —%—Bf-1.11 —e—BA-1.12 -a-wBi-1
0 —x—BA-211 —e—BA-2.12 -a-wBl-2
| —eBA3Ll —e—BA312 - a-wBA3
70 LY

Puc. 6. [lopiBHAHHS IPOTHHIB B CEpENHI MPOJILOTY BaHT TPHOX CEPiii Bl piIBHOMIPHO
PO3MOIJICHOr0 HABaHTaKEHHS .

Sk Gaunmmo 3 rpadikiB (puc. 6), MPOrMHM BAHTH TPU PIBHOMIPHO PO3MOIIICHOMY
HaBaHTa)XE€H1 CUJIBHO 3aJIeKaTh B1J] MOJATIMBOCTI 3'€1HaHb. Tak rpaHMYHE HABAaHTAXKEHHS MpU
SKOMY BaHTa JlocArajia rpaHuuHOro nporudy 30Mm, ais 3paskis cepii B/[-2 ta cepii B/I-3 6yno
Ha 84% 1 174% BianoBigHO, Oinbiie HIXK IS 3pa3kiB cepii B/]-1.

ExcnepumeHTanbHl 3HauY€HHsI MPOTHUHIB BaHTH 3 TouHIcTIO 10 11,9% BinmoBinawTh
PO3paxXyHKOBHUM 3HAUEHHSM, OOUHCICHUM 3 ypaxXyBaHHIM MOAATIUBOCTI 3’€JHAHb JIEPEB'THUX
€JIEMEHTIB IO BiJINOBIIHUX cepisix. Lle miaTBepaKye JOCTOBIPHICTh 00UMCIEHUX KOSQIIIEHTIB
MOJIATIMBOCTI 3’€JHaHb JEPEB'STHUX €JEMEHTIB Ta NPUAATHICTh METOJIUKU PO3PAXYHKY
MIPOTHHIB 5IKa X BPaXOBYE.

BucHoBku:

1) 3 BUKOHAHOTrO aHami3y JAe(HOPMATHBHOCTI BaHT Ta JOCITIIKEHHS OKPEMHX 3'€IHAHb,
3aIpONOHOBAaHI KOe(IIIEHTH MOAATIMBOCTI 3'€/JHAHb JAEPEB'sTHUX €JIEMEHTIB, a caMe:

e JuId 3'€IHAHHS 3a JOMOMOroro MeTaneBux miactud g = 0,003N — 0,07;
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e Juid 3'€IHAHHSA HA MOXUJIoBKiIeeHUX cTepxkHsax u = 0,001N — 0,01;
e JuIst 3'¢lHAaHb HA MeTano3youarux miactuHax g = 0,0003N — 0,0004.

2) 3anponoHoBaHi KOE(II€HTH Jaid 3aJ0BUIbHY 30DKHICTh EKCIICPUMEHTAIBHHUX 1

po3paxyHkoBuX nporuHis cepiit: B/J-1 no 11,9%, B/[-2 no 8,3%, B/[-3 no 6,7%.
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Abstract

The fire resistance of wooden structures is an important stage in the design of wooden structures. For many years,
scientists around the world have been studying the behavior of a structure in a fire and trying to predict the
consequences. In this work, the work of wooden compressed elements under the action of local heating is
considered. The aim of the work is to find the effect of fire on a compressed element at any point of its cross-
section using analytical methods. As the modern normative base recommends the use of approximate methods
and empirical coefficients, it does not allow to estimate just approximately the work of a structural element during
a fire and to take into account the non-uniform heating of the element's body. To solve the problem, we used the
Heaviside mathematical functions and the system of discrete equations. As a result, dependences describing the
change of strength and strain characteristics in any point of the element body during its local heating were
obtained.

Keywords: wood, high temperature, wood columns, fire, fire design.

IMocTanoBKa npodaeMu. Y 3B’A3Ky 13 0COOIMBOCTSAMH BIACTUBOCTEH ACPEBUHM, Y BUMAJIKY
il BUKOpPHCTaHHS B SKOCTI HECydoi KOHCTPYKIII IyKe BaXJIHMBO piu Bimirpae came ii
BorHectiiikicte [1,2]. Takok BaxIMBO € 3a0e3neunTd JIeGOPMATHBHICTD IEPEB’SIHUX
KOHCTPYKTHBHUX €JI€MEHTIB Y MeKaxX I'PaHMYHUX 3HAa4eHb. Y JaHOMY BUIAJIKy MPOOIEMOIO €
BUSIBJICHHSI 3aJIC)KHOCTEH MINHICHUX 1 JOeOpPMIHUX XapaKTEPUCTHK JIEPEBUHH, a CaMe
ypaxyBaHHsS iX 3MEHIIEHHS, NpU il TemmepaTypu BiJ ii pO3MILIEHHS Ha TUIl HECydoi
KOHCTPYKIIii Ta 3MiHH .3 yacoMm [3,4].

AHaJi3 ocTaHHiX Aocaigxkensb Ta myoJikamiii. [IpoGiema 3miHu MilHICHUX Ta 1ehOPMIHUX
XapaKTePUCTHK JIepeBa IIiJ1 Yac Jii BUCOKHX TeMIepaTyp, He € HoBOI0[5,6]. Takok BaKIMBOIO
€ TpoOJieMa BTPATH CTIMKOCTI MPH 3MiHI XapaKTePUCTUK JUIS CTUCHYTHUX eleMeHTiB [7-9].
[Ipote aBTOPM HE 3MOITM YHHUKHYTH BHUKOPUCTaHHS EMIIPUYHUX KOE(]ILi€HTIB, IO
MPOTIOHYETHCS Y HOPMATHBHIN JoKyMeHTalii [3,4].

CyduacHi HOPMH TIpH YTOYHIOBAIBHOMY pO3paxyHKy BHMAaraloTh YypaxyBaHHS ITUX
sanexnocreit [4]. Tlpote BmMB naHuX (HaKTOPIB BPaxOBYIOTh i3 BBEACHHSIM EMITIPHYHHX
Koe(illi€HTIB, III0 Y CBOIO YEPT'y HE TO3BOJISIFOTH 13 IOCTATHBOIO TOYHICTIO BPaXyBaTH PO3MOILIT

XapaKTepUCTHUK MO TUTYy KOJOHU. ABTOPOM OyJI0 BUKOHAHO aHaJi3 MOB3YyYUX XapaKTEPUCTUK
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mig gac aii Bucokux temmeparypy [10], y 1iit »ke poOOTi MomaHO MOIIYKH aHATITHYHHUMU
METOJIaMH 3MiHH XapaKTEPUCTHK i1 YaC OJTHOCTOPOHHBOTO JIOKAIBHOTO HATPIBY.
IMocTtanoBka 3aBaanHsA. OTpUMATH AaHATITUHYHUMHU METOJAMH PO3B’S3KH 3a7a4 PO PO3MOALT
MIIHICHUX Ta Ae()OpMIBHUX XapaKTEPUCTUK, TUM CAaMHM YHUKHYTH BBEICHHS €MITIpUYHUX
Koe(iIieHTIB B pO3paxyHOK.

BukJiag ocHOBHOTO MaTepiaJy.

Jlns po3B’s3aHHA AaHOi 3a7a4i crnoyarky Oyjla BHKOHAHA ampoKCHMAIlis MIIHICHHX Ta
nedopMiBHEX XapakrtepucTuk. s ampokcumariii Oyyiu BHUKOpUCTaHHI naHi i3 [4], mio
BioOpakeHi Ha puc. 1 ta puc.2.:

4 0,8

= ——— — CTHUCK;
= 0,6

é ————— — PO3THT;
5 04 NTYeo b oSC1 b e -

: 0 — 3p13

o

QO

£ o2
< (100; 0,25)

o]

& 0

0 50 100 150 200 250 300

Temnepatypa 9, ° C
Puc. 1. 3anexxHocTi 3MiHU Koe(DiLI€HTIB 3HUKEHHS MIITHOCTI IEPEBUHHU HA CTUCK, PO3TAT 1

3pi3 BiJ] TeMIepaTypH.

L

= 0.8

= .
= ———— — CTHUCK;
5 0.6

E ————— — pO3TAr;
T 0,4

<o}

= (100;0,35)
3 0.2
=
54 0
g 0 50 100 150 200 250 300

Temmeparypa @, ° C
Puc. 2. 3anexxHocTi 3MiHU KOe(illi€HTIB 3HM>KEHHSI MOJTyJIsl PY>KHOCTI IEPEBUHU TPU

CTHCKY 1 PO3TATY BiJ TEMIIEPATYpPH.
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JlaH1 3a5e)HOCTI HEeCyTh (PI3MYHUN 3MICT CHIBBIIHOIIEHHS MimHOCTI (puc.l) Ta Momyns
MPYKHOCTI (puUC.2), IPH MEeBHiHM TemiiepaTypi. KpiM TOTo 111 3a71e:KHOCTI SABISIOTHCS JIIHIHHUMEI
(yHKIiAMHE 3 fCKpaBO BHpaKEHMMM TOYKAMH HeperuHy npu Temmeparypi © = 100 °C. —
TEMIIEpaTypyu BHIIAPOBYBAaHHS BiUIbHOI BOAM 3 JepeBuHH. [lng ix ampokcumamnii Oyim
BUKOpHCTaHi crymingacti ¢yukmii Xeicaiiga [11]. 3 ypaxyBaHHSM LBOTO 3alICKHOCTI

XapaKTEPUCTHK JCPEBUHU MaroTh BUTIsi (1):

~ U -20)—] [, 43 ~
koo =[1-UWO =201+ |_p; 9 _ 100y, [1 1000 20)]
+[U(6 = 100) — U(6 — 300)] - [0,65 — 0,00325 - (8 — 100)];
) V(O — 20) —
koo = [1— U0 - 20)] + -[1=0,0075 - (6 — 20)] +
: —U(6 - 100). > 0
+[U(6 = 100) — U(6 — 300)] - [0,4 — 0,002 - (6 — 100)]
e U —20)—1 [, 93
ko =11 =UO =201+ |_1; 9 _ 100 [1 1000
+[U(B — 100) — U(8 —2 . (0- 100)] J

aec:

f
kg .= fﬁ - KoeiIieHT 3MiHU MIIHOCTI JIEPEBHHM Ha CTUCK MPHU TeMrepaTypi O;
c,20

__ fte - A
ko, = 7~ T€ K, Ha PO3TAT PH TEMIIEPaTypi o,
t,20

ko, = ;" - T€ K, Ha 3pi3 IpHU Temneparypi O;
v,20

feor fteor fve - GAKTUUHI MIIIHOCTI AEPEBHHHU Ha CTUCK, PO3TAT Ta 3pi3 Ipu Temmeparypi O
BIZIIOBIIHO;

fe200 ft 200 fo20- T€ X, Ipu Temnepatypi 20 oc;

U(x) - pynkuis Xesicaiina [11];

6 = 6(x,y, z,t)- Temneparypa B pO3paxyHKOBI TOUIll KOJIOHH.

Bynn Takox oTpuMaHi 3aleXHOCTI KOe]illieHTiB 3MIHM Moy nedopmarlii AepeBUHU Bix

TeMmepatypu (2):

kpe=[1-U(8 —20)] + Hgf(;_zol)og) - [1=10,00625 - (6 — 20)] + |

+[U(6 — 100) — U(8 — 300)] - [0,5 — 0,0025 - (8 — 100)]; > )
_ U6 —20) — (2)

kpe = [1—U(6 —20)] + U0 - 100)) [1—0,008125 - (6 — 20)] +

+[U(6 — 100) — U(8 — 300)] - [0,35 — 0,00175 - (6 — 100)]. J

IntellectualArchive Vol. 9, No. 3, July - September 2020

198



Eco . .
He, kg, = Ecj — Koe(iluieHTH 3MIiHM MOAyNs Aedopmaiii AEPeBHHH I CTUCKY IIPH
<

Temreparypi O,

Erg .
kg = EL- T€ K, U PO3TAry IpHU TemiepaTypi O,
t,20

E.o, Et g - GakTuni Moayni aedopmanii 1epeBUHH I CTHKY 1 pO3TATY IIPU TeMiepaTypi O
BIAIIOBITHO;

E.20, E¢20 - T€ %, mpu Temneparypi 20 °C.

OTpumaHi TEOPETHYHI 3aJIEKHOCTI 3MIHM MIIHOCTI Ta MOAYJs Aedopmarliii AepeBHHU Bif
TEeMIIepaTypy HarpiBy JO3BOJWIM BU3HAUUTH MIIHICTh 1 MOAYJb Aedopmarii B Oynb-sKii
TOUYII1 KOJIOHU SIK (DYHKIIIIO Bl TEMIEPaTypH.

JIns cupouieHHs: 004YHCIeHb (SKe JO3BOJISIETHCS MPU 1HKEHEPHUX PO3PaxyHKax), CXEMH IS
PO3PAaxXyHKOBHUX TEPETUHIB OyiHM MpPEICTaBICHI y BUTISAAL cTymiHYacToi miHii (puc.3) 1o

IMPHHI TTepepi3y KOJIOHH b.

N

-~

b, b-b,
b

[Tpumitka. Bick «0X» 30iraeThcs 3 HEUTPaIbHOIO BICCIO KOJIOHH 110 BUCOTI
Puc. 3. lo anpokcuMartii (pakTHIHUX EITIOP CTYIIHYACTOIO JIIHIEHO.
1 - paxTruna entopa; 2 - T€ XK, AaPOKCUMALIIS.

Tomy HEOOXiZHO HPHUBOAWUTH IO CEPEIHBOIO 3HAYCHHS TEMIIEpPAaTypH 1 TeMIepaTypHHUX
3aJIeKHOCTEN B JeIKOMYy 00’€Mi 3 KOOpAMHATaMU LEHTPY 3aJlaHOro Hiapy Matepiany (e
HEOOXITHO TP BUKOPWCTAHHI JJIsi BHUPIMICHHS MOCTABJICHOTO 3aBJaHHS METOIY KIHIIEBHX
€JIEMEHTIB) 1 B IEIKOMY MEPETHHI KOJIOHHU 3 KOOPJAUHATOIO «X». 3 ypaxyBaHHIM CKa3aHOTO 1
MIPEJICTaBJICHOI Ha pUC.3, CXeMH IS JOBUIBHOTO TIepepi3y MaeMo:

1. J17is BU3HAUEHHS TEMIIEpaTypH:
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Dx/2 (Dy/2 Dz/2
T = f‘;’cx/Z f—gy/z f—DZz/z T(x,y,2,t) - dx - dy - dz)
- Dx - Dy - Dz
fhfblT(xry;Z;t) -dz - dy
ar === : e
bl h
Iy Jy T t)-dz-d
_Jo Jb-b, x,Y,Z, Z y
T — (b _ bl) K h ) )

J1y1st MIITHOCTI1 IGpEBUHM HA CTHUCK:

Dx/2 (Dy/2 Dz/2
r f-;x/Z f—gy/z f—DZZ/Z fe(x,y,2,t) -dx - dy - dz .\
< Dx - Dy - Dz ;
O b
a _f() folf;(x;y;Z;t)'dZ'dy. [ (4)
f. bk ;
O b
_ fo fb_blfc(x;y:Z; t) . dZ . dy
* (b—by) - h ' )
J1y1st MIITHOCTI1 IGpEBUHM HA PO3TAT:
Dx/2 (Dy/2 Dz/2
T f—Dxx/Z f—Dyy/Z —DZZ/th(x; Y,z t) . dx . dy . dZ )
£ Dx -Dy - Dz ;
h b
a _f() folft(x;y;Z,t)'dZ'dy. [ (5)
ft b1 . h )
h b
_ fo fb_blft(X,y,Z, t) -dz - dy
ft (b _ bl) . h ) j

J171s MIITHOCTI IEPEBUHHM Ha 3pi3:

Dx/2 (Dy/2 Dz/2
T _ f—;x/Z f—Dyy/z f—;z/zfv(x' y,2,t) -dx-dy - dz .\
v Dx - Dy - Dz ;
h b
Iy I Gy, z,t) - dz - dy L 6
afv = )
b1 h
h (b
_ fo fb_bl fv(x:y;Z, t) : dZ . dy
fv - (b _ bl) . h ) j

Jlnist MOZyJIst IPY’KHOCTI JIPEBUHM HA CTUCK:
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Dx/2 Dy/2 Dz/2
= f—Dxx/Z f—[:;/y/z _;Z/ZEc(x,)’; Z, t) ~dx - dy -dz )
c Dx . Dy . DZ Y
0 b
fo folEc(x;y,Z,t) dZdy
A = ; e (1)
C bl . h
0 b
b f() fb_blEc(xry; z, t) -dz - dy
EC - (b _ bl) . h, ) )
6. JI1st MOJTyJIsl IPY>KHOCTI IEPEBUHU HA PO3TAT:
Dx/2 (Dy/2 Dz/2
= f—Dxx/Z f—Dyy/z _DZZ/ZEt(x)yrZ; t) . dx . dy - dz )
o Dx - Dy - Dz ;
0 b
f f 1Et(x)y)Z;t)dZ'dy
‘ b1 * h
0 b
b, = f() fb—blEt(x’ Y, Z, t) dz - dy
Ey — (b _ bl) -h ’ J

BucHoBku. OTprMaHO aHATITUYHUH PO3B'S30K 3aj1aul PO PO3IMOALT MILHOCTEH JepeBUHH Ha
CTHCK, PO3TAT Ta 3pi3 B TiJIi HEPIBHOMIPHO, OJHOCTOPOHBO HArpiTOi JepeB'ssHOi KoJoHU. B
POMY BHIIQJKy CJiJ MiJCTaBUTH PO3paxOBaHi 3a pPIBHAHHAMU TEMIIEpAaTypHi MO Ta
OTPUMaHI 3aJICKHOCTI JUIsl Koedili€eHTa 3MiHU MIITHOCTI JCPECBUHMU.

OTpuMaHO aHATITUYHMNA PO3B'A30K 3ajaui 110 10 JedopMalifHUX BIACTUBOCTEH (MOIYJIs
nedopmariiit) mpu CTUCKY 1 po3TsA31 B IEPETUHAX HEPIBHOMIPHO HArpiTOi JAEpeB'sTHOT KOJOHH.
B npomy Bunazaky ciij micTaBUTH PO3PaxoBaHi TEMIEPATypHI1 MO Ta OTPUMaH1 3aJ1€KHOCTI

i koedilieHTa 3MiHU MOIYJis AeopMalliil 1epeBUHH.
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Translation of the Title, Abstract and References to the Author’s Language

Anomauisa
BoruecTiiikicTh aepeB’sHUX KOHCTPYKLINH € BaXKIUBUM €TaroM IMPOEKTYBAaHHS JIepPeB’THUX
cropyZl. Yxe 06araTo pokiB BUYEHI BChOI'O CBITY JOCIIKYIOTh MOBEAIHKY CIIOPYIH Mif 4ac
MOKEX1 Ta HAMararOThCA CIPOTHO3YBAaTH HACHIIKU. Y AaHiii poOOTI pO3risHEHO poOOTYy
JIepeB’SIHUX CTUCHYTHX €JIEMEHTIB Ipu il JOKalbHOTro HarpiBy. Meroro poOoTtu € 3a
JIOTIOMOTOI0 aHANITUYHHUX METO/IB 3HAWTH BIUTUB MOKEXK1 HA CTUCHYTHH eJleMeHT y Oy b SKil
Toulll ioro mepepidy. OCKIIbKM CydacHa HOpPMAaTHBHAa 0a3a PEKOMEHIY€ BUKOPHUCTaHHS
HaONIMKEHUX METOMAIB Ta EMIIPUYHUX KOEQIIIEHTIB, IO HE JIO3BOJISIE JIUII HaOIMKEHO
OLIIHUTH pOoOOTY KOHCTPYKTHBHOI'O €JIEMEHTY ITiJ1 4ac MOKEeXi, Ta BpaxyBaTH HEPIBHOMIPHUI
HarpiB Tina enemeHty. J{is po3B’s3yBaHHs 3a7adi OyJ0 BUKOPUCTAHO MaTeMaTHuH1 (QyHKIIT

XeBicaiila Ta CHCTeMU IUCKPETHHUX pPIBHAHb. Y pe3ysibTaTi OTPUMAHO 3aJE€KHOCTI SK1
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OMHUCYIOTh 3MIHY MIIHICHUX Ta Je(OpPMATHBHUX XapaKTEPUCTUK y OyIb sIKI TOYIl Tija
€JIEMEHTY IPH JIOKATbHOMY HOro Harpisi.
Kuro4oBi ciioBa. 1epeBo, BUCOKI TEMIIEPATypH, 1€PEB’THI KOJIOHH, TOXKeXka, IPOTUIIOKEKHE
MPOEKTYBaHHS.
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