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FROM EINSTEIN TO STOBBE-SAUTER
PHOTOEFFECT AND RELATED PROBLEMS

Miroslav Pardy
Department of Physical Electronics
Masaryk University,

Kotlarska 2, 611 37 Brno, Czech Republic
e-mail:pamir@physics.muni.cz

October 12, 2017

Abstract

We consider photoelectric effect including phonon emission and the initial dressed
photon. We include the polychromatic form of the photoeffect, and the photoeffect in
the two-dimensional electron gas in magnetic field. We consider the nonrelativistic and
relativistic quantum theory of ionization as the extension of the old theory of photoeffect.
As the related problem, we calculate the H-atom in the black body sea, which is equivalent
to the Gibbons-Hawking thermal bath. We include the problem of the velocity of sound in
the relic photon sea, thermal Casimir effect, dielectric crystal immersed in the black-body
sea and the Cherenkov radiation in the two-dimensional dielectric medium.

1 Introduction

The photoelectric effect is a quantum electromagnetic phenomenon in which electrons
are emitted from matter after the absorption of energy from electromagnetic radiation.
Frequency of radiation must be above a threshold frequency, which is specific to the
type of surface and material. No electrons are emitted for radiation with a frequency
below that of the threshold. These emitted electrons are also known as photoelectrons
in this context. The photoelectric effect was theoretically explained by Einstein in his
paper in 1905 (Einstein, 1905; 1965) and the term ”light quanta” called ”photons” was
introduced by chemist G. N. Lewis, in 1926. Einstein writes (Einstein, 1905; 1965): In
accordance with the assumption to be considered here, the energy of light ray spreading
out from point source is not continuously distributed over an increasing space but consists
of a finite number of energy quanta which are localized at points in space, which move
without diwviding, and which can only be produced and absorbed as complete units.

It is well known statement that the free electron in vacuum cannot absorb photon.
It follows from the special theory of relativity. Namely: if p;,ps are the initial and
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final 4-momenta of electron with rest mass m and k is the 4-momentum of photon, then
after absorption of photon by electron we write k + p; = py, which gives when squared
k% + 2kp, + p? = p3. Then, with p? = p2 = —m? and k? = 0, we get for the rest electron
with p; = 0, the elementary relation mw = 0, Q.E.D..

The linear dependence on the frequency was experimentally determined in 1915, when
Robert Andrews Millikan showed that Einstein formula

2
hw:%—l—W (1)

was correct. Here Aw is the energy of the impinging photon, v is electron velocity measured
by the magnetic spectrometer and W is the work function of concrete material. The work
function for Aluminium is 4.3 eV, for Beryllium 5.0 eV, for Lead 4.3 eV, for Iron 4.5 eV,
and so on (Rohlf, 1994). More information on the work function is possible to find in the
book by Lide (Lide, 2008). The work function concerns the surface photoelectric effect,
where the photon is absorbed by an electron in a band. The theoretical determination
of the work function is the problem of the solid state physics. On the other hand, there
is the so called atomic photoeffect (Amusia, 1987), where the ionization energy plays the
role of the work function. The system of the ionization energies is involved in the tables
of the solid state physics. The work function is the one of the prestige problem of the
contemporary experimental and theoretical crystal physics.

In case of the volume photoeffect, the ionization work function is defined in many
textbooks on quantum mechanics. Or,

W= / (fl_f) da )

where E is the energy loss of moving electron.

The formula (1) is the law of conservation of energy. The classical analogue of the
equation (1) is the motion of the Robins ballistic pendulum in the resistive medium.

The Einstein ballistic principle is not valid inside of the blackbody. The Brownian
motion of electrons in this cavity is caused by the repeating Compton process v+e — v+e
and not by the ballistic collisions. The diffusion constant for electrons must be calculated
from the Compton process and not from the ballistic process. The same is valid for
electrons immersed into the cosmic relic photon sea.

The idea of the existence of the Compton effect is also involved in the Einstein article.
He writes (Einstein, 1905; 1965): The possibility should not be excluded, however, that
electrons might receive their energy only in part from the light quantum. However, Einstein
was not sure, a priori, that his idea of such process is realistic. Only Compton proved the
reality of the Einstein statement.

At energies hw < W, the photoeffect is not realized. However, the photo-conductivity
is the real process. The photoeffect is realized only in medium and with low energy
photons, but with energies hw > W, which gives the Compton effect negligible. Compton
effect can be realized with electrons in medium and also with electrons in vacuum. For
hw > W the photoeffect is negligible in comparison with the Compton effect. At the
same time it is necessary to say that the Feynman diagram of the Compton effect cannot
be reduced to the Feynman diagram for photoeffect. In case of the high energy gamma
rays, it is possible to consider the process called photoproduction of elementary particles
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on protons in LHC, or photo-nuclear reactions in nuclear physics (Levinger, 1960). Such
processes are energetically far from the photoelectric effect in solid state physics.

Eq. (1) represents so called one-photon photoelectric effect, which is valid for very
weak electromagnetic waves. At present time of the laser physics, where the strong
electromagnetic intensity is possible, we know that so called multiphoton photoelectric
effect is possible. Then, instead of equation (1) we can write

mu?

hw1+hw2+...hwn= T+W (3)

The time lag between the incidence of radiation and the emission of a photoelectron
is very small, less than 107 seconds.

As na analogue of the equation (3), the multiphoton Compton effect is also possible:
Y1+ Y + ...7% + e = v+ e and two-electron, three-electron,... n-electron photoelectric
effect is also possible (Amusia, 1987). To our knowledge the Compton process with the
entangled photons was still not discovered and elaborated. On the other hand, there is
the deep inelastic Compton effect in the high energy particle physics.

In the second part of the chapter we consider elementary explanation of the photoeffect
ivolving the emission of phonon.

In the third section we consider the nonrelativistic quantum field theory of photoeffect
in the form of ionization of atom involving the emission of phonon.

In the J-th part, we discuss the relativistic quantum field theory (QFT) of photoeffect
in the form of ionization of atom involving the emission of phonon.

In the 5-th part of the chapter we consider the polychromatic photoeffect to get the
generalized Einstein formula (Pardy, 2009a).

The 6-th part deals with photoelectric effect in the two-dimensional system in homo-
geneous magnetic field (Pardy, 2010).

The generalization of the photoeffect to the situation with the dressed photon is
expressed in the 7-th part of the chapter.

The 8-th part deals with the H-atom immersed in the black-body photon sea. The
situation is equivalent to the H-atom in the Gibbons-Hawking thermal bath and it is
expected the important astrophysical meaning (Pardy, 2016a).

The 9-th part consider the dielectric crystal immersed in the black-body which is
equivalent to the influence of the index of refraction on the spectral formula of the black-
body (Pardy, 2015a).

The thermal physics problem is also the situation of the Casimir effect at temperature
T. The 10-th part of the chapter deals with such situation (Pardy, 2016b).

The 11-th part of the chapter is devoted to the Cherenkov radiation in the two-
dimensional dielectric medium (Pardy, 2015b).

The 12-th part of the chapter concerns the calculation of the velocity of sound in the
relic photon sea which is the relic astrophysical black-body (Pardy, 2013a, 2013b).

The 13-th part of the chapter is conclusion.
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2 The photoelectric effect with the emission of
phonon

A phonon is a collective excitation in a periodic, elastic arrangement of atoms, or,
molecules in condensed matter, often designated a quasiparticle. It is an quantum
mechanical excited state of the modes of vibrations of elastic structures of interacting
particles. They play a major role in thermal conductivity and electrical conductivity.
The concept of phonons was introduced in 1932 by Russian physicist Igor Tamm. The
long-wavelength phonons give rise to sound. The higher-frequency phonons are responsible
for the majority of the thermal capacity of solids.

Phonons have particle-like properties forming the wave particle duality known from
quantum mechanics.

Acoustic phonons are coherent movements of atoms of the lattice out of their
equilibrium positions similarly to the acoustic waves. They exhibit a linear relationship
between frequency and phonon wave vector for long wavelengths. Optical phonons are
out-of-phase movements of the atoms in the lattice, one atom moving to the left, and its
neighbor to the right.

By analogy to photons and matter waves, phonon has wave vector k£ and momentum £k,
however, k is not actually a physical momentum; it is called pseudomomentum, because
k is only determined up to addition of constant vectors (the reciprocal lattice vectors and
integer multiples thereof).

A phonon with wavenumber k is thus equivalent to an infinite family of phonons with
wavenumbers k & 27 /a, k 4+ 47 /a, and so on, with a being the lattice constant.

The thermodynamic properties of a solid are directly related to phonons. The phonon
density of states determines the heat capacity of a crystal. Phonons generated by the
temperature of the lattice are called thermal phonons.

The behavior of thermal phonons is similar to the photon gas in a cavity, wherein
photons may be emitted or absorbed by the cavity walls. Einstein has considered such
model to obtain the heat capacity and Debye performed the brilliant generalization of the
Einstein model.

The impossibility of photon absorption by free electron can be demonstrated using the
relativistic equations

hw = ——— (1)
and
hw muv
Mo )
12

where the second equation (2) is the expression of the conservation of momentum of the
system pf particles photon and electron. After division of eq. (1) by eq. (2), ((1)/(2)),
we get after elementary modification 1 = ¢/v, which is logical contradiction.

Now, let us consider the situation, where electron is located in some medium where
the Einstein work function is the necessary physical reality and the emission of phonon of
the energy h{2 is also the physical reality. Then instead of equations (1) and (2) we write
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hw—Q)—-W = - (3)
5
and
mv—I—Pq/l—Z—Z
o __mv L p- , (4)
¢ -z -

where we have introduced P as the momentum of phonon. After division of eq. (3) by
eq. (4), ((3)/(4)), we get after elementary modification

hw—Q)—W _ me (5)

w muv + P/ —Z—z

where there is no contradiction.

3 The QED photoelectric effect with phonon emis-
sion

The main idea of the quantum mechanical description of the photoeffect is the process
of atom ionization. In case with the no phonon ejection it must be described by the
appropriate S-matrix element involving the interaction of atom with the impinging photon
with the simultaneous generation of the electron, the motion of which can be described
approximately by the plane wave

1 iq-x p
¢q:ﬁ€q 5 nga (1)

where p is the momentum of the ejected electron.
The standard approach consists in the definition of the cross-section by the quantum
mechanical equation (Berestetzky et al., 1989):

27 d3p
do = —|Vy|0(—1 4+ hw — ) ——, 2
= Viilo( )(%) 3 (2)
where I is the ionization energy of an atom and € = Ey is the the final energy of the
emitted electron, |Vy;| is the matrix element of the transition of electron from the initial
bound state to the final state. The matrix element follows from the perturbation theory
and it involves the first order term of the interaction between electron and photon.
In case that the electro-process is accompanied by the phonon emission with the energy
E = hQQ, the last formula is presented with very small modification, leading however to
the interesting experimental result.
do = ZEVl6(—T + o — 1) — )2 (3)
o= —|Vg|o(— w—hd—e)——.
n't (27)3
We suppose in a sufficient distance from atom the wave function is of the form of the
plane wave (1) which is the classical atomic situation discussed in monograph (Davydov,
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1976). However, if the photon energy only just exceeds the ionization energy I of atom,
then we cannot used the plane wave approximation but the wave function of the continuous
spectrum.

The probability of the emission of electron by the electromagnetic wave is of the well-
known form (Berestetzky et al., 1989) (we use nomenclature with # = 1):

1
Vi = —eAj = —ev/Am—— M, 4
f J \/% f ( )

where

My; = /w’*(ae)eik'rwd% (5)

where ¢ = 1;,1)" = /s is the initial and final wave function of electron (Berestetzky et al.
1989).
Using (Berestetzky et al., 1989)

d’p = p*d|p|do = ¢|p|dedo, (6)

we get after integration of the d-function over

2P| 2
= e"——|Myl~.
do = =P @

Let us consider the case with I < w < m. It follows from w < m that the velocity

of electron is very small and it means that matrices oy, can be replaced by the operators
(Berestetzky et al., 1989 § 45)

At the same time we use the dipole approximation with exp(ikr) ~ 1. Then we get

25‘13‘

do =e " —— i|*do, 9
o= P ev o )
where,
4 /% 3
= —— d’x. 10
vi= = [0 uds (10)

Let us consider the photoeffect from the basic level of atom, then ¢ = ;, or

(Zem)*? 4.
———e¢
NZs
(In the standard units me?> — 1/ay with ag = h*/me?, ay being the Bohr radius).
Function ¢’ is taken in such a way that its asymptotic form is the exponential form (1)

and together with this form it involves the convergent spherical wave . According to
(Landau et al., 1991, § 36) we write

b= mr (11)

=00

¥ = %Z#(zz +1)a Ry(r) P(nny), (12)
=0
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where n = p/p,n; = r/r,p = |p|, and ¢’ describes the transition from the s-state to the
p-state according to the selection rule (the dipole case), which means that it is possible
to put [ = 1 (Landau et al., 1991, § 36).

Ignoring the nonsubstantional coefficients, we write

, 3
v = g, (om) B (7). (13)

We get with function from (11) and (13) the following expression

Ze m) 5/2

2\/_mp //nm nie)e ~Ze Ry (1)doyridr =

m(zezm)5/2 > —Ze*mr
M (ne) /0 e 7R (1) dr. (14)

We get with (Landau et al., 1991, § 36, eq. 36.18) and (Landau et al., 1991, § 36, eq.

36.24) for R,;:
V8m2e*m 1402 ivp : .
R, = 3 i e_%y)pr.e PrF(2 +iv, 4, 2ipr) (15)

2¢*m B 7 e?

P ho

€V =

with

(16)

UV =

Now, it is necessary to calculate the integral in (14). To realize the goal, we use the
following identity:

/000 e M R (o, y, k2) = D)XV (N — k)™, (17)

Using the elementary relation

(I/ + Z) _ 6—2yarctanu (18)

v—1
we get
7/2..3 —2v arctan v
= AR 19)
The J-function function involves the conservation law in the form
w:p—2+I— 2(1+u2). (20)
2m 2m
Using the last equation, we get
do = 2"naa® (i)4 (ne)deo (21)
hw 1—e2m 7

where
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h2
T mze
In case of the nonpolarized photon, do must be averaged in e, which leads to transition
(Berestetzky et al., 1989; § 45, eq. 45. 4b):

=ay/Z. (22)

(ne)? = %(no < e ng—k/k (23)

After integration over all angles in do, we get the Stobbe formula (Stobbe, 1930)

0 ) ) I 4 e—4yarctanu
=(27/3 — ) . 24
=@ prad (i) T (21)
In case fiw > I and at the same time fiw < mc? we get
Iy 7/2 e*m
o= (2°/3)raaj Z° (%> . Iy = SR (25)

Now, let as consider the QED photoelectric effect with phonon emission with the the
conservation law

hw=e + I + hQ, (26)

which can be physically interpreted in such a way as the photoelectric effect with the initial
energy hiw — h(). It mathematically means that the final formulas for the photoeffect (24)
and (25) must be modified by the relation w — w — Q, or,

0 ) ) T 4 674uarctan1/
=(2"/3 . 27
o =(Z/3)raa <hw—hQ> 1— e—2m (27)
In case hw > I and at the same time fiw < mc? we get
I /2 etm
=283 maalZ’ ( —2r) ; Io=— 28
o = (2/3)raq (hw “hQ) 0T o2 (28)

The last formula can be experimentally verified in the analogue with the Einstein
formula.

4 The relativistic QED photoelectric effect with
phonon emission

Let us consider the case with

w> 1. (1)

In this case € = w — I > I and then the influence of Coulomb field of nucleus on the
wave function of the photoelectron ¢ can be determined by the theory of perturbation.
So we write (Berestetzky et al., 1989):

1

Y = \/—2—6(7i/€ipr + ). (2)
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The relativistic motion of the electron is involved in the plane wave of electron in
formula (2).
The function 1 is take according to § 39 in the form:

(- o)
w - (1 2m7 7V) \/%wnonrela (3)

where Y,onre; 18 the nonrelativistic function of the bound state (11) sect. 3, and u is the
bispinor amplitude of the rest electron with the normalization uu = 2m.
Now, let us insert functions 1,1’ into the matrix element

My = / W (ove) e (@)

Then, we get

/ {@,(')’e) |:(1 - #’YO’YV> uwnonrel:| e—i(p—k)r + 1;(1) (ﬂ/e)eikruwnonrd} dg.T. (5)

Now, we approximate the wave function in [..] by constant as follows (Berestetzky et
al., 1989):

Z62m,)3/2
’l/}nonrel = % (6)

Then, after integration by per partes of the first term in eq. (5) in order to get the
exponential term, we get

(Ze2m)3/?

2+/mTme

where the vector component is as follows in approximation in term Ze*:

My = {ir0) |14 a0 =1 (2m) |+ ilen}, @

2m

2 8wZe*m
—Ze“mr _
<€ )p—k - (p — k)4 ’ (8>

After insertion of ¢’ from eq. (2) into the Dirac equation

[y(p—eA) =m]p =0 (9)
we get the following equation for ¢(D:
0 - 0 o (1) _ n /_ipr __ _(Z62 0,/ ipr
(e + "V —m) Y = (4" 4, )u'eP" = o vuet (10)
After application of the operator
(7°e + "V +m) (11)

IntellectualArchive Vol. 7, No. 1, January/February 2018



to the last equation, we get

1 .
(A +p2)y) = —Ze? (1% + iyV +m) (fyou’);e””. (12)
Now, let us multiply the last equation by e~ and perform the integration in d®.
We perform the integration per partes in terms with A and V. We get:

(0 + k)0 = =Z¢* (1% — vk +m) (') <1> =
k—p

,
—Ze* (29% —v(k — p) + m) (") (4—7T2> : (13)
(k—p)
We used the following equations
(VYe—py—-m)u' =0; (Ye+py—m)y'u' =0 (14)
in the last line of eq. (13)
So, we get:

- . 2% + vy(k —
9 = 40 = dnzete TP 0 (15)

(k% — p?)(k — p)?

After insertion of egs. (8) and (15) into matrix element (7), we get

412 (Ze*m)>/?
M i — _/A 1

" - pp 1o

where
A = a(ve) + (ve)y°(vb) + (ve)y ve (17)

with
1 € 1 k—p k—p

- = b= 2 c=— P 18
ke T me—pY) k=) C " amge—py) P

Now, the cross-section is of the form:

do — 8e%(Ze*m)|p|

W Au) (uAu')do, 19
ey (i Au) A (19)
where A = fyOA*fyo. The derived cross-section must be summed through the final direction
of spins and averaged through the final spin directions. Such operations can be easily
performed using the polarization matrices of the initial and final states as follows:

m, , m
= — 1 e
0 2(7+), 0'=3

Let us remark that in the initial state is p = 0, = m. Using eq. (20), we get the
cross-section is the form:

(7’ —yp +m). (20)

do — 16e*(Ze*m)’|p|
wn(k — p)’

Sp(¢' ApA)do, (21)
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The spur of the mathematical object is according to Berestetzky et al. (1989) as
follows:

Sp(0'ApA) =

m

e [ap — (b — ¢)(c + m)]* + 4m(be)[(c + m)a(ce) + a(pe)], (22)

where vector e is real for the linear polarization.

Now, let us introduce the polar angle ¢, azimut angle 6 of the direction p with
regard to k as the z-axis is the plane k, e forming the xz plain (which means that pe)
|p| = cos psin@. For w > I there is the conservation energy in the form ¢ — m = w.

It may be easy to see that

(k* —p?) = —2m(c —m), (k—p)?=2e(c —m)(1—vcosh), (23)

where vp/e is the velocity of photon. After some mathematical operation we get the final
form of the differential cross-section:

301 _ 123 ain2
do — Z5oir? v?(1 —v?)°sin 0

‘(1 —+/1—-v2)5(1 —wvcosh)!
{(1 — V1 —v2)%(1 —vcosb)

2(1 — v2)32

[2 _A-VI-e)(- ”COSQ)} cos? go} do, (24)

(1—v?)
where 7. = e2/m.

It is € > m for the ultrarelativistic situation and the photoeffect has the sharp
maximum for small angles § ~ (1 — v?)'/2, which means that electrons are emitted
maximally in the direction of motion of photon.

We have in the vicinity of maximum:

1 —wvecosf ~ =[(1 —v?) + 67 (25)

1
2
Then, the main terms in eq. (24) gives
(1—v2)32 03
“C(1—0v2+40%)3

After elementary but long integration of eq. (26) we get the total differential cross-
section of the photoelectric effect (Sauter, 1931; Berestetzky et al., 1989):

1)3/2
do = 4xZ°a’*r (7 D) X

“(y—1)p

4 y(y—2) 1 IO et Ol
st

where we introduced the Lorentz factor

do =~ 47°a*r? dfdy (26)
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€ m+w
=(1-0?)?= : 28
y=(-?) = STt (28)
In case of the ultrarelativistic situation, we get the most simple expression
do = 2n7Z°a*r? /. (29)

In case I < w < m, we have in the limiting case for small v — 1, the known result
(25), in section 3.

5 The polychromatic photoelectric effect

The physical meaning of the Einstein equation (1) (sect. 1) is in the interaction of the
monochromatic photon beam with energy hw with an electron in matter. The possible
generalization of the Einstein equation is, to consider the situation where the metal film
absorbs the photons with the Planckian energy distribution of photons of the blackbody:

w?  hw
e 1

or, the synchrotron radiation with the photon density (Jackson, 1999) (in the asymptotic
limit case)

I 93 [ w 3/ E\°c
(W)= 7——-— Ks/3x)da; y=— wc=—< ) 7 (2)

hw. 87 J, mc?

with

B 4mle?~4 ' 1

I= Y= ——
3R T e

where R is the radius of the curvature, v is the relativistic velocity of an electron moving
along curved trajectory and Kj/s is the modified McDonald function of the index 5/3.

In the first case with the blackbody situation, we multiply the Einstein original
equation by the density of photons

(3)

w? 1

(4)

and integrate from the threshold frequency wy = W/ to infinity to get the polychromatic
photoelectric equation:

)= ma

/w:o n(w)hwdw = /w:O n(w)dmev2 + W/w:o n(w)dw. (5)

The last equation is the generalization of the original Einstein equation from 1905 to
the situation that matter is irradiated by the photons from the blackbody cavity.

In case that the matter is irradiated by the laser field with the known spectral
distribution, the the symbol n(w) in the last equation is of the physical meaning of the
spectral distribution of photons in the laser beam.

Function
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e} va

/ n(w)dw—— = Ey, (6)

wo 2

has the physical meaning of the total energy of the emitted electrons of different velocities

during the photoeffect and it can be determined by the adequate experimental technique.
Function

/ " n(w)dw = N(OW, T) (7)

0
is the total number of photons emitted by the blackbody in the interval (wp,o0). It
depends on the work function W an on the temperature of the thermal bath which is in
our case the blackbody.
We can write the polychromatic photoelectric equation in the following form:

00 wo
/ n(w)hwdw — / n(w)hwdw = Ey, + WN(W,T), (8)
0 0
or, in the modified form
wo
aT* — / n(w)hwdw = By, + WN W, T), 9)
0
where the term a7* was obtained by the obligate mathematical procedure
[e%S) ) 00 wz hiw 7T2 k?4T4 A
We know from the textbooks that
2kt
0= Ty = 7.56 x 10 erg.cm > .grad *. (11)

The equation (9) is of the two scientific meaning. The first meaning is the mathe-
matical. Namely, if we obtain from the experiment the quantity FEj;,, then the equation
(9) is the mathematical equation for the determination of the work function W, where,
however the work function W is also inbuilt in the integral. In other words, it is the new
and original mathematical problem of elimination of some quantity from the nontrivial
equation.

The next physical meaning of the equation (9) is, that the work function W is defined
by the quantum collective motion of electrons and we know that the quantum collective
motion of electrons is not the sum of the individual motion of electrons along the individual
trajectories. So, the work function obtained from the polychromatic photoelectric
equation (9) differs from the work function obtained from the monochromatic Einstein
equation (1). The theoretical determination of the two different work functions represents
the basic, the fundamental and the crucial problem of the quantum theory of the solid
state physics and this problem was not till this time solved.

The same procedure can be performed using the distribution function of photons of the
synchrotron radiation, where instead the blackbody density of photons is the synchrotron
density of photons P(w).

IntellectualArchive Vol. 7, No. 1, January/February 2018

13



oo
/ P(w)hwdw = Ejjn + W Ngynehro- (12)
wo

We can easily determine the work function only by the measurement of the total energy
of the emitted electron during the photoeffect.

Let us remark, that the main motivation of the Einstein approach was the solid state
proof of the existence of the light quanta. The possible next step was the generalization of
the photoelectric effect for the situation where the absorption of photons is polychromatic,
generated for instance by the blackbody, or by the synchrotron. In time of the Einstein
photoelectric derivation, the blackbody radiation was under discussion and the Schott
formula for the synchrotron radiation was not derived. So, the Einstein motivation to go
beyond his photoelectric equation was not sufficiently strong. Now, the polychromatic
form of the Einstein photoelectric equation is physically meaningful.

It is not excluded, a priori, that the collective motion of electrons in multiphoton
experiment influences the work function in such a way that it is different from the work
function in case where we use only the monochromatic light generating the individual mo-
tion of electrons. The measurement and investigation of egs. (9), (12) can be considered
as crucial and leading to the new discoveries in the photonic physics, elementary particle
physics and solid state physics.

The information following from the polychromatic photoelectric effect is necessary
not only in the solid state physics, but also in the elementary particle physics where
multiphoton beams play the substantial role of the particle detectors.

6 The photoelectric effect in the 2D electron gas in
strong magnetic field

The S-matrix element involving the interaction of an atom with the impinging photon
and with the ejected electron with the final plane wave

]' 1q-X p
Y= =%, q=" (1)

vV h’

where p is the momentum of the ejected electron, gives the quantum mechanical cross-
section
27 5 d3p

where [ is the ionization energy of an atom and £ is the the final energy of the emitted
electron, |V};| is the matrix element of the transition of electron from the initial bound
state to the final state. The matrix element foollows from the perturbation theory and it
involves the first order term of the interaction between electron and photon. We follow
here the Davydov elementary approach (Davydov, 1976).

We suppose here that magnetic field is applied locally to 2D sheet of electrons , so, in
a sufficient distance from it the wave function is of the form of the plane wave (1). Let us
remark that if the photon energy only just exceeds the ionization energy I of atom, then
we cannot used the plane wave approximation but the wave function of the continuous
spectrum.
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The probability of the emission of electron by the electromagnetic wave is of the well-
known form (Davydov, 1976):

2

2
°pb / K= DX(e . V)ihgdadydz| dQ = C|J|?dQ, (3)

dP = —————
’m2eghmw

where the interaction for absorption of the electromagnetic wave is normalized to one
photon in the unit volume, e is the polarization of the impinging photon, ¢ is the dielectric
constant of vacuum, vy is the basic state of and atom. We have denoted the integral in
|| by J and the constant before || by C.

We consider the case with electrons in magnetic field as an analog of the Landau
diamagnetism. So, we take the basic function 1y for one electron in the lowest Landau
level, as

o= (25) " (M 1) y

which is solution of the Schrédinger equation in the magnetic field with potentials
A = (—Hy/2,—Hzx/2,0,0), (Drukarev, 1988):

2m  2m 2 \2

We have supposed that the motion in the z-direction is zero and it means that the
wave function exp|(i/h)p.z] = 1.
So, the main problem is to calculate the integral

[ﬁ+ﬁ_ﬁ <&>2(x2+y2)} b = B, (5)

J = /ei(K"‘) (e V)drdydz; K=k-—q. (6)

with the basic Landau function v given by the equation (4).
Operator (%/i)V is Hermitean and it means we can rewrite the last integrals as follows:

J = %e / [(?V) ei(K'x)} Yodrdydz, (7)

which gives
J=ie-K / e KX)o dadydz, (8)
The integral in eq. (8) can be transformed using the cylindrical coordinates with

drdydz = ododpdz, 0* = x* + > 9)

which gives for vector K fixed on the axis z with K -x = Kz and with physical condition
e - k = 0, expressing the physical situation where polarization is perpendicular to the
direction of the wave propagation. So,

o0 o) 2
J=(e-a) [ odo [ ax [ o, (10)
0 —o0 0
Using

MW, ) 1/2 mwe

1y = Aexp (—392); A= <27Th . B= T (11)
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The integral (12) is then

J = (—m’)%(e -q) /_OO e Ay = (—m’)g(e -q)(2m)0(K). (12)
Then,
dP = C|J|?dQ) = 47r4g—20(e -q)26%(K)dS. (13)

Now, let be the angle © between direction k and direction q, and let be the angle ®
between planes (k,q) and (e, k). Then,

(e-q)* = ¢°sin® © cos® ®. (14)

So, the differential probability of the emission of photons from the graphene (Pardy,
2010) in the strong magnetic field is as follows:

4e? H
cp [¢? cos® ©sin® @] 6*(K)dY;  w,. = el

TEYMAWW, me

dP =

(15)

We can see that our result differs form the result for the original photoelectric effect
which involves still the term

1
(1—2cos©)

which means that the most intensity of the classical photoeffect is in the direction of the
electric vector of the electromagnetic wave (& = 7/2,0 = 0). While the nonrelativistic
solution of the photoeffect in case of the Coulomb potential was performed by Stobbe
(1930) and the relativistic calculation by Sauter (Sauter, 1931), the general magnetic
photoeffect (with electrons moving in the magnetic field and forming atom) was not still
performed in a such simple form. The delta term 0 - 0 represents the conservation law
|k — q| = 0 in our approximation.

So, we have calculated only the process which can be approximated by the Schrodinger
equation for an electron orbiting in magnetic field.

(16)

6.1 The photoelectric effect with Volkov solution

It is valuable from the pedagogical point of view (Berestetzky et al., 1989) to remember
the Volkov solution, where the motion of the Dirac electron is considered in the following
four potential

A, =au0; o=kz; k=0 (17)

From equation (23), it follows that F},, = 9,4, — 0, A, = a,k, — a,k, = const., which
means that electron moves in the constant electromagnetic field with the components E
and H. The parameters a and k can be chosen in a such a way that E = 0. So, the
motion of electron is performed in the constant magnetic field.

The Volkov (1935) solution of the Dirac equation for an electron moving in a field of
a plane wave was derived in the form (Berestetzky et al., 1989; Pardy, 2004):
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¢p:

3% [1 + e%] exp [(i/h)S] (18)

and S is an classical action of an electron moving in the potential A(p) (Berestetzky et
al., 1989).

kx e e

S:—px—/ —[pA——Aﬂdg&. 19

e -5 (19)

It was shown that for the potential (17) the Volkov wave function is (Berestetzky et
al., 1989):

_ u(p) (vk)(ya) .
o= 14 D00 exp /) (20
with
S = —6%@2 + eQa—ng?’ — px. (21)
2kp 6kp

We used c=h = 1.
However, the relativistic wave function can be obtained by solving the Dirac equation
in magnetic field. It was derived in the form (Sokolov et al., 1983).

Clun—l(n)
o .
Wixt) = expl—geBt+ ik + ik v | 2 @)
iCyun(n)

where € = £1 and the spinor components are given by the following formulas:

un(n) = | L2 7 e 2, () (23)

21|
with

Hy(n) = (—1)"e” (%)ne‘”2, (24)

n=2yx+ka/\/2v; ~=eH/2ch. (25)

The coefficients C; are defined in the Sokolov et al. monograph (Sokolov et al., 1983).
So, our approach can be generalized.

7 The photoeffect with the dressed photon

We define here the dressed photon as a such with the additional radiative corrections,
where we take the radiative correction in the form of the virtual electron-positron pair.
We have shown that such approach to the photon leads to the modification he photon
propagator. According to Dittrich (1978) and Schwinger (1973), the photon propagator
with radiative correction is in the momentum representation of the form:
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or,
~ 1
D(k) =
W) = 7 =z —e ©
o0 a(M?)
+ dM? ; 2
/W K2 — n2(k0)2 + M2 e @

where the last term in equation (2) is derived on the virtual photon condition

M?3c?
aa ®)

where n is the index of refraction of the medium. The weight function a(M?) has been
derived in the following form (Dittrich, 1978; Schwinger, 1973):

1/2
oy o 1 2m?\ ([, 4m?
o= 2o (1420 (1) o

The x-representation of D(k) in eq. (1) is as follows:

K2 — ()2 = —

Dy(z—2')= /((Zdi)leik(x_x,)D(k). (5)

) (dk) eik(x—x’)
D — = =
+z =) /(27r)4|k2|—n2(k0)2—¢e

i1 /°° sin%|x—x’|6_iw‘t_t," (©)
0

Now, with regard to the definition of x-representation (5) and (6) of the D, (z — 2'),
we get the x-representation of the 4D, in the following form:

c4m?

v 1 o
SDy(x —ay =2 [ dMPa(M?)x
+(x *1') C47T2 A2 CL( )
son2w?  M2c211/2) !
< sin["3~ — S5V x X|e—iw\t—t'\' (7)
[x — x|

The function (7) differs from the the original function D, especially by the factor

W22 M22 1/2
’YZ( > —7) (8)

and by the additional mass-integral which involves the radiative corrections to the original

photon processes. It was easily shown in case of the Cerenkov effect by author (Pardy,
1994a).
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So, to involve the photoelectric effect with the dressed photon with electron positron
pair we replace the wave function of photon exp(ik - x) by the function involving the
radiative correction factor as follows:

eik'x—>/ dM2a(M2)em'x, (9)
4m?

where Kk - x = \|k||z| cos .

Let us consider here the alternative approach to the photoeffect which differs formally
from Berestetzky approach. We mean the Davydov textbook approach. The probability
of the emission of electron by the electromagnetic wave is then of the well-known form
(Davydov, 1976):

2

2
°p / e 5=D% (e . V)yodudydz| dQ = C|J[*dQ, (10)

dP = ————
m2eohmw

where the interaction for absorption of the electromagnetic wave is normalized to one
photon in the unit volume, e is the polarization of the impinging photon, ¢ is the dielectric
constant of vacuum, 1 is the basic state of and atom. We have denoted the integral in
|| by J and the constant before || by C.

So, the main problem is to calculate the integral

J = /ei(”"‘)(e -V)odrdydz; K=k —q. (11)

with the basic Landau function 1, given by the equation (4).
Operator (h/i)V is Hermitean and it means we can rewrite the last integrals as follows:

J = %e / [(EV) ei(K'x)] Yodrdydz, (12)
i

which gives

J=ie K / e~ KX yndrdydz, (13)

Let us consider the problem in the magnetic field where the motion of electron is in
plain. Then, the integral in eq. (13) can be transformed using the cylindrical coordinates
with

dedydz = odpdpdz, 0* = x* + 1 (14)

which gives for vector K fixed on the axis z with K -x = Kz and with physical condition
e -k = 0, expressing the physical situation where polarization is perpendicular to the
direction of the wave propagation. So,

J = (i)(e-q) /OOO gdg/o; dz/o% dpe™ Ty, (15)

Using

mwc>1/2' MW, _lelH

— Aexp (—Bo?); A:( - . .
¢0 eXp( Q)> oh ) 4h7 W, me

(16)
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The integral (15) is then

J= (—m’)%(e -q) /_ T iR, (—m’)g(e -q)(2m)8(K). (17)
Then,
dP = C|J|?dQ) = 47r4g—ZC(e -q)20%(k)dSQ. (18)

Now, let be the angle © between direction k and direction q, and let be the angle ®
between planes (k,q) and (e, k). Then,

(e-q)? = ¢*sin® © cos® ®. (19)

So, the differential probability of the emission of photons from the plane in the strong
magnetic field is as follows:

4¢? e H
dP = 6—2])/ dM?a(M?) [¢* cos® O sin® @] §*(K)dY;  w, = ﬂ. (20)
TEEMAWWe [ g2 mc

We can see that our result differs form the result for the original photoelectric effect
which involves still the term

1
(1—2cos©)*

which means that the most intensity of the classical photoeffect is in the direction of the
electric vector of the electromagnetic wave (& = 7/2,0 = 0). While the nonrelativistic
solution of the photoeffect in case of the Coulomb potential was performed by Stobbe
(1930) and the relativistic calculation by Sauter (Sauter, 1931), the general magnetic
photoeffect (with electrons moving in the magnetic field and forming atom) was not still
performed in a such simple form. The delta term 0 - 0 represents the conservation law
|k — q| = 0 in our approximation.

(21)

8 H-aton in the Gibbons-Hawking thermal bath

The Gibbons-Hawking effect is the statement that a temperature can be associated to
each solution of the Einstein field equations that contains a causal horizon. It is named
after Gary Gibbons and Stephen William Hawking.

Schwarzschild spacetime contains an event horizon and so can be associated with
temperature. In the case of Schwarzschild spacetime this is the temperature 7' of a black
hole of mass M, satisfying T'/M .

De Sitter space which contains an event horizon has the temperature 7" proportional
to the Hubble parameter H. We consider here the influence of the heat bath of the
Gibbons-Hawking photons on the energy shift of H-atom electrons.

The considered problem is not in the scientific isolation, because some analogical
problems are solved in the scientific respected journals. At present time it is a general
conviction that there is an important analogy between black hole and the hydrogen atom.
The similarity between black hole and the hydrogen atom was considered for instance by
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Corda (2015a), who discussed the precise model of Hawking radiation from the tunneling
mechanism. In this article an elegant expression of the probability of emission is given in
terms of the black hole quantum levels. So, the system composed of Hawking radiation
and black hole quasi-normal modes introduced by Corda (2015b) is somewhat similar to
the semiclassical Bohr model of the structure of a hydrogen atom.

The time dependent Schrédinger equation was derived for the system composed by
Hawking radiation and black hole quasi-normal modes (Corda, 2015¢). In this model,
the physical state and the correspondent wave function are written in terms of an unitary
evolution matrix instead of a density matrix. Thus, the final state is a pure quantum state
instead of a mixed one and it means that there is no information loss. Black hole can
be well defined as the quantum mechanical systems, having ordered, discrete quantum
spectra, which respect 't Hooft’s assumption that Schrodinger equations can be used
universally for all dynamics in the universe.

Thermal photons by Gibbons and Hawking form so called blackbody, which has the
distribution law of photons derived in 1900 by Planck (1900, 1901), (Schopf, 1978). The
derivation was based on the investigation of the statistics of the system of oscillators inside
of the blackbody. Later Einstein (1917) derived the Planck formula from the Bohr model
of atom where electrons have the discrete energies and the energy of the emitted photons
are given by the Bohr formula fiw = E; — E¢, F;, E; are the initial and final energies of
electrons.

Now, let us calculate the modified Coulomb potential due to blackbody. The starting
point of the determination of the energy shift in the H-atom is the potential Vj(x), which
is generated by nucleus of the H-atom. The potential at point Vy(x + 0x), evidently is
(Akhiezer, et al., 1953; Welton, 1948):

Vo(x + 0x) = {1+5XV+%(5XV)2+...}VO(X). (1)

If we average the last equation in space, we can eliminate so called the effective
potential in the form

V(x) = {1+é(6x)?pA+...}Vo(x), 2)

where (dx)% is the average value of te square coordinate shift caused by the thermal
photon fluctuations. The potential shift follows from eq. (2):

SV (x) = (x4 AV (). 3)

The corresponding shift of the energy levels is given by the standard quantum
mechanical formula (Akhiezer, et al., 1953)

En = (X (UnAVin). (@)

In case of the Coulomb potential, which is the case of the H-atom, we have

62

Vo = ()

Anlx|

Then for the H-atom we can write
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27 e?
0B, = —(6x)7—[1n(0)?
where we used the following equation for the Coulomb potential
Ar = —dmi(x) @
— = —47i(x).
|

Motion of electron in electric field is evidently described by elementary equation

e
0x =—E 8
X m T, ( )
which can be transformed by the Fourier transformation into the following equation
1/ ¢
2 2
|5XTUJ| - 5 (m2w4) Eva (9>

where the index w concerns the Fourier component of above functions.

On the basis of the Bethe idea of the influence of vacuum fluctuations on the energy
shift of electron (Bethe, 1947), the following elementary relations was used by Welton
(1948), Akhiezer et al. (1953) and Berestetzky et al. (1989):

1 hw
“E2 == 10

and in case of the thermal bath of the blackbody, the last equation is of the following

form (Isihara, 1971):
hw? 1
E7, = o(w) = < ) (11)

h Y
T2 ) ert — 1

because the Planck law in eq. (11) was written as

w? hw
=Gw) < E, >= , 12
o) = G(w) (W) e (12)
where the term "
< By >= 2 (13)
err —

is the average energy of photons in the blackbody and

Glw) = — (14)

w2c3
is the number of electromagnetic modes in the interval w,w + dw.

Then,
1 e? hw? 1
oxr,) = = 15
bxr? =3 (i) (5os) 5 (15)

where (0x7,)? involves the number of frequencies in the interval (w,w + dw).
So, after some integration, we get
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w2 1 e? hw? dw 1 [ e? I3
9
0= [ (o) () g =3 (o) (s ) P 9

where F'(w) is the primitive function of the omega-integral

1 1
J==

h )
werr — 1

(17)

which cannot be calculated by the elementary integral methods and it is not involved in
the tables of integrals.

Frequencies w; and ws will be determined with regard to the existence of the fluctuation
field of thermal photons. It was determined in case of the Lamb shift (Bethe, 1947 ;
Welton, 1947) by means of the physical analysis of the interaction of the Coulombic
atom with the surrounding fluctuation field. We suppose here that the Bethe and
Welton arguments are valid and so we take the frequencies in the Bethe-Welton form.
In other words, electron cannot respond to the fluctuating field if the frequency which
is much less than the atom binding energy given by the Rydberg constant (Rohlf, 1994)
Erydverg = a*mc? /2. So, the lower frequency limit is

a’*mc?
2h 7
where o &~ 1/137 is so called the fine structure constant.
The specific form of the second frequency follows from the elementary argument, that
we expect the effective cutoff, since we must neglect the relativistic effect in our non-
relativistic theory. So, we write

Wy = ERydberg/h = (18>

mc
Wy = 7 (19)
If we take the thermal function of the form of the geometric series
1 2, .3 -2
— =q(l+q¢ +q +...); q=e i, (20)
ert — 1
/m Q@+ g+ o) do=1n| y+i(_’%)k+ O (21)
..... —dw =1In|w =e
and the first thermal contribution is
. . W2 h

Thermal contribution = In o k—T(wg —w1), (22)

Then, with eq. (6)

o [ €2 h Wa h 9
where (Sokolov et al., 1962)

G (O) = —— (24)

TnAag
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with

h2

me?’

(25)

ag —

Let us only remark that the numerical form of eq. (23) has deep experimental
astrophysical meaning.

In article by author (Pardy, 1994), which is the continuation of author articles on the
finite-temperature Cherenkov radiation and gravitational Cherenkov radiation (Pardy,
1989a; ibid., 1989b), the temperature Green function in the framework of the Schwinger
source theory (Schwinger, 1970) was derived in order to determine the Coulomb and
Yukawa potentials at finite-temperature using the Green functions of a photon with and
without radiative corrections, and then by considering the processes expressed by the
Feynman diagrams.

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 behavior 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). Partovi (1994) discussed the QED corrections to Planck’s radiation law and
photon thermodynamics,

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

So, We considered here the thermal gas corresponding to the Gibbons-Hawking
theory of space-time (at temperature T) as the preamble for new experiments for the
determination of the energy shift of H-atom electrons interacting with the Gibbons-
Hawking thermal gas. It is not excluded, that the observations performed by the well
educated astro-experts will be the crucial ones.

9 The Planck formula in dielectric crystal

It is physically meaningful to consider, in quantum theory of light and quantum theory
of solids, dielectric crystalline medium with phonons which is inserted in the Planck
blackbody photon gas. It means that photon gas of the blackbody surrounding the
dielectric crystalline medium with with index of refraction n flows into such crystal and
initiate the quantum osmotic pressure of photons as solvent and phonons as solute.

The classical osmosis is the spontaneous passage of solvent molecules through a par-
tially permeable membrane separating two solutions of different concentration into a re-
gion of higher solute concentration of solute, in order to equalize the solute concentrations
on the two sides. The physical law which controll the osmotic pressure is so called van’t
Hoff’s equation (published in 1885):

p:i%RT, (1)
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where p, i, C, u, R, T are pressure, van’'t Hoff factor, concentration of solute, mollar mass,
thermodynamic gas constant and temperature, and concentration is defined by formula
C' = m/V, where m is mass of solute in volume V. We consider here the quantum osmosis
with photons and phonons and with the semi-permeable membrane for photons which is
the surface of the dielectric crystal.

The derivation of the van’t Hoff formula using the thermodynamic potential can be
found in the textbooks on thermodynamics and statistical physics (Landau et al., 1980).
The derivation of the osmotical pressure from rigorous statistical physics was given by
Isihara (1971). On the other hand, the quantum theory of osmosis was not published.
A Duth physical and organic chemist van’t Hoff presented his Nobelian theory long time
before the introduction of photons into physics by Max Planck, Lewis and Einstein and
before the introduction of phonons into solid state physics by Einstein and Debye. So,
the problem of the osmotic pressure in the Planck blackbody with the dielectric medium
arises as the problem of modern physics.

The dielectric crystal with photons is called here by term Planck dielectric blackbody.
Inside of the dielectric medium with index of refraction n, the spectral radiation formula
is modified and we derive in the next part mathematical form of the spectrum of such
dielectric blackbody. The derivation of the spectral formula is based on the original Planck
spectral formula which was rederived by Einstein (1917).

The spectral distribution of the blackbody does not depend on the specific atomic
composition of the blackbody and it means the formula (7) must be so called the Planck
formula:

hw? 1
e — 2
Qw 71_2@3 e% . 1 ( )

The internal density energy of the blackbody gas is given by integration of the last
equation over all frequencies w, or

w2kt

U= /o o(w)dw = aT*; a= e (3)

and the pressure of photons inside the blackbody follows from the electrodynamic situation
inside blackbody as follows:

U
= - 4).
P=3 (4)
We suppose here that inside of the Planck blackbody there is the dielectric crystal
with the index of refraction n(w). Then, the wave vector of photon inside the dielectric

medium is given by known formula

w

g =n(w). 6

The number of light modes in the interval ¢, ¢+ dq inside of the dielectric in the volume
V is Vi¢’dq/m?. After differentiation of formula (5) we get with dInw = dw/w

dn(w)]d ~ n(w) dIn[n(w)w]
dw Y c dlnw

Then, it is easy to see that the number of states in the interval w,w + dw of the
electromagnetic vibrations in the volume V is

dg = %[n(w) +w dw. (6)
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_V [(n(w) ? dInfn(w)w]
Vg(w)dw = s ( . ) T dw. (7)
If we multiply the last formula by the average energy of the harmonic oscillator,
I
< Bu>= ®)
E€KT —

we get the Planck formula for the blackbody with dielectric medium:

n?(w)w? dIn[n(w)w]  hw

hw

m2c3 dlnw e —1’

o(w) =

where for n = 1, we get exactly formula (2).

9.1 The oscillator model of the index of refraction

This model follows from the classical theory of dispersion, which is based on the vibration
equation of electron in an atom

i+ i+ wir = %EO cos wt, (10)

where v is the oscillator constant and wy is the basic frequency of oscillator. The symbol
w is the frequency of the applied electric field. The index of refraction following from eq
(17) is given by the formula (Garbuny, 1965)

e? Wi — w?
n=2rN—-—3 N2 4 ~2,,2°
m (wi — w?)? + 72w

(11)

where N is number of electrons in the unit of volume.

In case of electrons with basic frequencies wy, ws, w3, wy...w,, the last refraction index
can be generalized to form more complex mathematical object. We consider here, to be
pedagogical clear, only one oscillator with one basic frequency. Nevertheless it is possible
consider arbitrary dielectric material with the phenomenological index of refraction.

Now the question arises, if the dielectric blackbody can be considered as the solution
composed from atoms, phonons and photons where the osmotic pressure play some role.
We had accepted this hypothesis as the correct one.

9.2 The osmosis in dielectric blackbody

Phonons were introduced in the crystal physics by Einstein in order to derive the adequate
formula for he specific heat. The Einstein formula was generalized and improved by Debye
who derived the formula for the average energy of phonons in a crystal in the interval of
temperatures © —§ <T' < © + 0 (0 is some parameter) as follows (Rumer et al., 1977):

U = Ney+3NTD (g) , (12)

where g9 = (9/8)hwpaz, Where
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3N 1/3
maz = 2 s 13
o =270 (251 (13)
and D(x) is so called the Debye wave function of the following structure:
3 [

D(z) = — d 14
@ = [ g (14)

and the critical temperature © was derived by Debye in the following form:

62N\

O = 15
(=) o

with v being velocity of sound waves defined in the theory of elasticity of the crystal.

Let us compare the internal energies of the pure blackbody and dielectric blackbody
and then let us compare the pressure inside of the pure blackbody and inside the dielectric
blackbody.

For pure blackbody, we have u = aT* and for model with n given by eq. (11) we have

> > n3(w)w? dn[n(w)w]  hw
w= [ oo = [ o) G, (16)

Because the dielectric medium is permeable for photons and not for phonons (the

photon osmosis), the outer pressure is equal to the photon gas pressure in the dielectric
blackbody, or p(n) = u(n)/3 = u/3. So,

0 T4
/ on(W)dw = u/3 = a—, (17)
0 3
or,
© .3 2 1 T4
/ n®(w)w? dIn[n(w)w] hhw d — cz_7 (18)
0 w23 dinw v _ 3

where we introduced the dielectric temperature Ty, which physically means that the
temperature of dielectric blackbody is not the same as the temperature of the bath of
vacuum blackbody photons. The last equation is the integral equation for function Ty;
and in general represents very difficult mathematical problem of the future physics of the
dielectric blackbody. The experimental verification of the last equation will be also the
crucial problem of photon physics.

In the most simple case with n = const, we get after some algebraic operation, that
the temperature dielectric blackbody surrounded by the vacuum blackbody is given by
the formula

T
Thiet = \4/? (19)
The last formula can form the goal of the experimenters working in the blackbody
radiation physics. The dielectric as the osmotic membrane plays the role of the Maxwell
demonic refrigerator. The second possibility is to put n = n(7T) in order to get the integral
equation for the dependence of the index of refraction on temperature. However, it seems
that this assumption is not physically adequate.
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In case of the dielectric Debye crystal, the equation of state is (Rumer et al., 1977)

A Uphon 9.\ dO
p—( o) ZN) av’ (20)

where V' and N is volume and number of oscillators in crystal. The difference Ap =
p(T) — p(Tye) is the osmotic pressure caused by the photon flow.
In case of the two-dimensional crystal, the internal phonon energy is (Rumer et al.,

1977)
T 3 @/T y2
1+ (6) /0 I —dy| . (21)

o =2m (=) " (22)

4
UZDfphon = §N6

and

™o

where o is the area of the 2D crystal (e. g. graphene, which is the carbon sheet), instead
of d®©/dV is dO/do and 9/4 must be replaced by the adequate constant. The osmotic
temperature of the 2-dimensional and 1-dimensional dielectric crystal is an analogue of
the 3-dimensional case and can be derived from the formulas by author article (Pardy,
2015b).

We know that the classical osmosis is the physical phenomenon in the system with
solute, solvent, solution and semi-permeable membrane. It plays fundamental role in
biological and physiological systems, where for instance the photosynthesis in plants is
not possible without water and photon osmosis and human being does not exist without
liquid osmosis.

Isihara (1971) derived from the statistical physics the following formula for the osmotic
pressure of the two-component statistical system:

OIn(Z/Z)]

oV ’
where = and =, are the big statistical sums of solute and solvent. The explicit
mathematical form of the formula is sophisticated and the derivation of the van’t Hoff
formula is not elementary.

The theory of phonon-photon dielectric blackbody is the preamble for experiments for
the determination of the osmotic process as the consequence of the quantum properties of
the phonon-photon gas. The role of phonon-photon osmosis in biological and physiological
systems is crucial. The phonon-photon osmotic pressure plays probably substantial
negative role in the formation and in the development of skin cancer.

It is not excluded, that the experiments with the quantum osmosis in plasma with
magnetic field as semi-permeable osmotic membrane, will play crucial role in the fusion
reactor physics.

p=kT (23)

10 The Casimir effect at finite temperature

The Casimir effect, or, Casimir-Polder force are physical forces arising from a quantized
field. They are named after the Dutch physicist Hendrik Casimir who predicted it in
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1948.

The Casimir effect is an interaction between disjoint neutral bodies caused by the
fluctuations of the electrodynamic vacuum. It can be explained by considering the normal
modes of electromagnetic fields, which explicitly depend on the boundary (or matching)
conditions on the interacting bodies surfaces. At the most basic level, the field at each
point in space is a simple quantum harmonic oscillator. Excitations of the field (oscillator)
correspond to the elementary particles of particle physics. However, even the vacuum has
a complex structure, all calculations must be made in relation to such model of the
vacuum.

The Casimir effect at finite temperature is the integral part of the finite-temperature
(T # 0) QED, QFT and also quantum chromodynamics (QCD) which usually deal with
the specific processes in the heat bath of photons or other particles (Donoghue et al.,
1985). 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 consider here the influence of the heat bath photons on the
energy shift inside of the thermal box, leading to the attraction of the capacitor plates
with a separation a.

10.1 Casimir effect at zero temperature

In order to understand the Casimir effect at zero temperature, we follow Holstein (1992)
and imagine two capacitor plates with a separation a. The field modes permitted by the
boundary condition have the electrical intensity vanishing on the surface on the plates. If
the normal to the surface defines the z-direction, then for the propagation in this direction
wavelength varies from zero to a. If the zero point energy of the oscillators representing
the quantum field is hwy /2 (Berestetsky et al., 1989), then the total energy between the
plates is given by the formula

Ula) = Z %hwk. (1)

When the plate separation is increased, more modes are permitted so the energy is
increasing function of separation a. In case that the separation a is lowered, then the
energy is also lowered which means that the change of energy is force of the form:

oot 2
a

The force has been detected for instance by Sparnay (1958) and represents the
macroscopic manifestation of the validity of quantum field theory.

The quantitative evaluation of the Casimir force is as follows. Let be wave numbers
k., k. in the x,y direction. Then the density of states is given by the formula

d*k
Al — 3
| G Q
where A is the area of the plates.
In the z-direction, on the other hand, the boundary conditions E(0) = E(a) = 0
requires

F =
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E ~sin(k,z) (4)
with

The frequencies are

wy, = \/kg + k2 + (%)2 (6)

The total vacuum energy of photons (with two polarizations) between plates is
evidently as follows:

U(a) —22114/%%% (1)

Defining

we have from eq. (5)

kdk = wdw (9)

and the new mathematical form of the total intermediate vacuum energy is

[e.e] 1 00
Ula) = AZ%/M dww?. (10)
n=1 Ta

Using the cutoff operation with exp(—ew), we get the following formulas:

A = - 2 —ew A d2 . = —Ew
U(a):%;/m dwwe :%@;/m dwe ™ =

=1

Ad 31w A d1 1
AT N e A2 _ 1) 11
2m de? £ B 2w de? € ( @ ) (11)

After application the formula with the Bernoulli numbers B,, (Prudnikov et al., 1984)

1 > tnfl
R DL (12)
n=1

we get for ¢ — 0 the final formula for the attraction of two plates immersed in the quantum
vacuum (Holstein, 1992):
Lpo 9 e = T (13)
A da A 240a*
Now, we can approach the calculation of the attractive force due to the photons of the
blackbody sea.
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10.2 The thermal Casimir effect due to blackbody photons

The blackbody photons are supposed in the box with the edges [, [, I3 and the situation
is the analogue of the quantum mechanical particle inside such box. However with regard
to the fact that the photon gas has the temperature T, it is necessary to perform the
following transformation to the thermodynamical system in the box:

1 w? hw
k k

eksT — 1]

2 2 2
wmin (R ()

So, the energy of photons in the photon sea is

W, h .
D)= Y (e ) e 19
(&

n1,m2,n3 kpT —1

with

It is elementary statement that if [; — 00, ls — 00,3 — 00, we get the classical Planck
distribution
w? Tiw
o(w) = (—> = (17)
e

mcd EgT — 1

with (Feynman, 1972; Isihara, 1971)

[e¢) 2 /{7 T)4
U (blackbody) = do = oT% o= " ksT) 18
(blackbody) /0 o(w)dw = o e (18)
The force in the x-direction is
8U(l1,12,13 h nqm 2 1
F,=—"""= — — —
8[1 Z 7'('C3 ll ll %
ni,n2,n3
3w W2eRsT I (19)
1 (o 1) Rl |
The force in the y-direction is
(9U(l1,l2,13) h NoT 2 1
F=——"'= ° - e _
Y 8[2 n1nzzn3 e l2 12 .
3w B wzek%T h (20)

eFnT — | (ek’% - 1)2’fBT

and the force in the z-direction is
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U (Iy, 1o, Is) ki nsm\ % 1
Fo=_"Vrer e - =) =
i 8l3 Z 7T03 lg 13 X

ni,n2,n3
3 2 % h
w w-ekrs
ekrl;ﬁ—l <e’£;7“—1)2kBT
The specific pressure on the unit area lyls, l1l3, l1l5. is
1 1 0U(ly,l1s,13)
=—F=—-———"1"7 22
P25 =0, bls 0Ol (22)
1 1 0U(ly,1a,13)
- F = 71 =9 23
PB=0n ™ T T, o, (23)
1 1 oU(ly, 15,1
P12 = 7 ——( L2 3). (24)

L, = Ll Ol

In case of the equal edges of the thermal bath i.e. [; = Iy = I3 = [, the specific
pressures are equal and it means that

N E I [CORICORICON I

hw
3 2ekpT h
hww - i S 2 : (25>
eksT — 1 <e’ﬂ3%T _ 1) kT

Let us remark that the three-dimensional sums in egs. (16), (19-22), (23-25) is not
easy to calculate because they are not considered as the integral part of the standard
mathematics. So, we can simplify the calculation by the so called continual limit. In
other words, we perform replacing of the the sum by the w-integral and for eq. (25) we
get:

eksT

hw
1 h o 3w w?eFsT h
=— | — dww? — . 26
T (m3>/o o 1 (fw_l)?k:BT (26)
Now, we are prepared to evaluate the w-integral in the last formula. Putting

hw . l’k?BT ]CBT B k’BT

= — = N d = d —_— 2
we get equation in the following form:
1 h o 33 rte®
=—|— dzC? — . 2
T (WC3) /o e Lx -1 (er—1)° (28)

According to textbook (Rumer et al., 1977)
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/OOO do—" - =T(n+1)¢(n+1). (29)

and (Prudnikov et al., 1984)

o] 2n
/ dor——5 =92 174, | (30)
o (e —1)

In case of the specification of n, we get (Rumer et al., 1977)

0o x3 7T4
d —T(a)c) =3 (= 31
e = v =3 (5) (31)
and (Prudnikov et al., 1984)

> xte” f 1 g 4 1
dp———— = 2°n* |——| = 2% — 32
/0 e —12 " T30 7 0 (32
where
By = |-~ | = 1/30 (33)
1 30]

follows from the general formula (12).
So, the final formula for the so called Casimir effect at finite temperature is the
numerical form of the formula (28). Or,

= () () o) - (3)] “

The last author formula is the original one and it was not published in the scientific
physical research journals. The submitted approach can be easily generalized to phonon
thermal bath, magnon thermal bath and and so on, or astrophysical thermal bath.

10.3 The quantum pressure

We have seen how the thermal photons with the Planck blackbody statistics generated
the Casimir effect at finite temperature. The motivation for considering such problem
can be seen in quantum mechanics with the electron confined in the box with the infinite
barriers at point 0 and [. Then, the energy levels of electron inside the box is (Sokolov et
al. 1962)

2h%n?
E, = —2m12 (35)

and the corresponding wave function is

b = \/? sin (7m§> . (36)

The quantum pressure caused by the quantum mechanical motion of particle is
obtained by the same operation as in the Casimir effect. Or,
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OF,  mh*n?
F=— TR (37)

In case that the thermal box is three dimensional, we get (Sokolov et al., 1962 )

7T2h2 nq 2 N9 2 ns
En nan3 — o e e e
T 2m [(ll) +(l2) +(53)

and the corresponding wave function is

[ 8 . T . AN x
Yy moms = L sin (Wnla) sin (7m2 E) sin (ﬂngg) . (39)

The corresponding pressures are

—~

38)

1 OB, pyms

- _ ’ s'he 40

N (40)
1 OEn nymns

_ __— Ofminans A1

P = = T ol (41)
1 OB, nyn

—- 1,12, 42

TS (42)

Let us only remark that the quantum pressure derived here is the perfect proof that
the wave function in quantum mechanics is physical reality independent on the human
mind, and not only mathematical object. The wave function is in such a way the objective
form of matter, where matter is continuum which forms Universe.

The article is the continuation of the previous and related problems in the finite-
temperature physics published by author (Pardy, 1989a, 1989b, 1994b, 2013a, 2013b).

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.

11 Cherenkov effect in the two-dimensional medium

The fast moving charged particle in a medium when its speed is faster than the speed
of light in this medium produces electromagnetic radiation which is called the Vavilov-
Cerenkov radiation.

The prediction of Cherenkov radiation came long ago. Heaviside (1889) investigated
the possibility of a charged object moving in a medium faster than electromagnetic waves
in the same medium becomes a source of directed electromagnetic radiation. Kelvin
(1901) presented an idea that the emission of particles is possible at a speed greater than
that of light. Somewhat later, Sommerfeld (1904) proposed the hypothetical radiation
with a sharp angular distribution. However, in fact, from experimental point of view, the
electromagnetic Cherenkov radiation was first observed in the early 1900’s by experiments
developed by Marie and Pierre Curie when studying radioactivity emission. In essence
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they observed the emission of a bluish-white light from transparent substances in the
neighborhood of strong radioactive source. But the first attempt to understand the origin
of this was made by Mallet (1926, 1929a, 1929b) who observed that the light emitted
by a variety of transparent bodies placed close to a radioactive source always had the
same bluish-white quality, and that the spectrum was continuous, with no line or band
structure characteristic of fluorescence.

Unfortunately, these investigations were forgotten for many years. Cherenkov (or,
Cerenkov) experiments was performed at the suggestion of Vavilov who opened a door to
the true physical nature of this effect! (Bolotovsky, 2009).

This radiation was first theoretically interpreted by Tamm and Frank (1937) in the
framework of the classical electrodynamics. The source theoretical description of this
effect was given by Schwinger et al. (1976) at the zero temperature regime and the
classical spectral formula was generalized to the finite temperature situation and for the
massive photons by autor (Pardy, 1989a, 1997b). The Vavilov-Cherenkov effect was also
used by author (Pardy, 1997) to possible measurement of the Lorentz contraction.

We derive, in the following text, by the Schwinger source theory method (Schwinger,
1970), the power spectrum of photons, generated by charged particle moving within 2D
sheet, with index of refraction n. Some graphene-like structures, for instance graphene
with implanted ions, or, also 2D-glasses, are dielectric media, enabling the experimental
realization of the Vavilov-Cherenkov radiation. The relation of the Vavilov-Cherenkov
radiation to LED, where the 2D the additional dielectric sheet is the integral part of
LED, is discussed. It is not excluded that LEDs with the 2D dielectric sheets will be the
crucial components of detectors in experimental particle physics.

11.1 Source theory of the Vavilov-Cherenkov effect

Let us start with the three dimensional source theory formulation of the problem. Source
theory (Schwinger et al., 1976) is the theoretical construction which uses quantum-
mechanical particle language. Initially it was constructed for description of the particle
physics situations occurring in the high-energy physics experiments. However, it was
found that the original formulation simplifies the calculations in the electrodynamics and
gravity where the interactions are mediated by photon or graviton respectively.

The basic formula in the source theory is the vacuum to vacuum amplitude:

<0,]0_ >= eV, (1)

where the minus and plus tags on the vacuum symbol are causal labels, referring to any
time before and after space-time region where sources are manipulated. The exponential
form is introduced with regard to the existence of the physically independent experimental
arrangements which has a simple consequence that the associated probability amplitudes
multiply and corresponding W expressions add.

The electromagnetic field is described by the amplitude (1) with the action

1

W) = 505 [ (@0)(de) @) Do = )" (@), 2)

'S0, the adequate name of this effect is the Vavilov-Cherenkov effect, (or, Cerenkov effect). In the
English literature, however, it is usually called the Cherenkov effect.
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where the dimensionality of W (.J) is the same as the dimensionality of the Planck constant
h. J, is the charge and current densities, where quantity .J, is conserved. The symbol
D, ., (x — '), is the photon propagator and its explicit form will be determined later.

It may be easy to show that the probability of the persistence of vacuum is given by
the following formula (Schwinger et al., 1976):

| <0.]0_>]* = exp{—glrnW} L exp{—/ dtde}, (3)
h hw

where we have introduced the so called power spectral function P(w,t) (Schwinger et al.,
1976). In order to extract this spectral function from Im W, it is necessary to know the
explicit form of the photon propagator D, (x — z').

The electromagnetic field is described by the four-potentials A*(p, A) and it is
generated, including a particular choice of gauge, by the four-current J*(cg, J) according
to the differential equation, (Schwinger et al., 1976):

_“_58_2 pw_ P Euv
(A 02 atz)A - c (g + n2 77 77 Jl/ (4)

with the corresponding Green function D,

2

17 M v n _1 174
DI =2 (g + —5=n'") Dy (x = ), (5)

where n* = (1,0), u (in the fraction u/c)is the magnetic permeability of the dielectric
medium with the dielectric constant €, ¢ is the velocity of light in vacuum, n is the index
of refraction of this medium, and D, (z — 2’) was derived by (Schwinger et al., 1976) in
the following form:

i ® osin™|x —x'| _. . .
D+($—l'l) = FQC/O dwhz_—xqe iwlt t'. (6)

Using formulas (2), (3), (5) and (6), we get for the power spectral formula the following
expression (Schwinger et al., 1976) :

W sin %|X —X/|
P(w, t) = _4_7-(-2ﬁ dXdX,dt/?X/’ COS[W(t — t/)] X

X {Q(X, t)o(x',t") — Z—QQJ(X, t) - J(x’,t’)} : (7)

11.2 The two-dimensional Vavilov-Cherenkov effect

Now, we apply the last formula to the situations of the two-dimensional dielectric medium.
We derive here the power spectrum of photons generated by charged particle moving
within the plane of the graphene-like structure with index of refraction n. However, we
cannot immediately apply the formula (7) to the graphene-like 2D structures because
the index of refraction n is n(z,y,2z) = 1,z > 0, n(z,y,2) = const > 1,z = 0 and
n(x,y,z) = 1,z < 0. It means that the situation is not the Vavilov-Cherenkov problem
but the problem with the transition radiation which was solved by Ginzburg and Tsytovich
(1984) for thin dielectric film. The problem of the transition radiation when electron is
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moving with the arbitrary angle with respect to the boundary is discussed by Bass et al.
(1965). Our goal is to solve only the Vavilov-Cherenkov radiation of charge when moving
within the plane of dielectric sheet. So, it needs some modified approach.

While the graphene sheet is conductive, some graphene-like structures, for instance
graphene with implanted ions, or, also 2D-glasses, are dielectric media, and it means
that it enables the experimental realization of the Vavilov-Cherenkov radiation. Some
graphene-like structure can be represented by graphene-based polaritonic crystal sheet
(Bludov et al., 2012) which can be used to study the Vavilov-Cherenkov effect. We
calculate it from the viewpoint of the Schwinger theory of sources (Schwinger, 1970).

The charge and current density of electron moving with the velocity v and charge e
is as it is well known:

0=ed(x — vt) (8)

J=evi(x —vt). 9)

In case of the the two-dimensional Vavilov-Cherenkov radiation by source theory
formulation, the form of equations (2) and (3) is the same with the difference that
n* = (1,0) has two space components, or n* = (1,0,0), and the Green function D,

as the propagator must be determined by the two-dimensional procedure. In other words,
the Fourier form of this propagator is with (dk) = dk°dk = dk’dk'dk* = dk°kdkdo

D_,_(l‘ . ZL’,) _ / ((;:))3 o 7112(]{:)2 eik(ﬂc—m')’ (1())

or, with R = |x — X/|

2 d ik R cos 0—iw(t—t')
Dyl —a') = ?/ de/ kdk/ 2 . (11)

c k2 — — i€

Using exp(ikR cosf) = cos(kR cosf) + isin(kRcosf) and (z = kR)

cos(z cos 0) )+ 2 Z )" Jon(2) cos 2n6 (12)
and
sin(z cos ) = Z(—l)”Jgn_l(z) cos(2n — 1)6, (13)
n=1

where J,(z) are the Bessel functions (Kuznetsov, 1962), we get after integration over 0:
Jo(kR) it

D (x — kdk (o=t 14

+($ 37 27‘(’ / / C k2 _ n2w2 —iEe ( )

The w-integral in (14) can be performed using the re81duum theorem after integration
in the complex half w-plane.
The result of such integration is the propagator D, in the following form:

Dy(x—2a')= L/ dw Jy (n_w|x - x’|> et (15)
0 ¢

2me
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The spectral formula for the two-dimensional Vavilov-Cherenkov radiation is the
analogue of the formula (7), or,

P(w,t) = —%% dxdx'dt' J (%\x — X’|> cos|w(t — t')] x

X {g(x, Ho(x',t') — Z—QJ(X, £)- J(x, t’)} , (16)

where the charge density and current involves only two-dimensional velocities and inte-
gration is also only two-dimensional.
The difference is in the replacing mathematical formulas as follows:

sin ™ |x — x/
el "
|x — x/| c

So, After insertion the quantities (8) and (9) into (16), we get:

P(w,t) = e_Qva (1 _ n2152) / dt' J, (?ﬁ - t’|) cosjw(t —t)], B=wv/c, (18)

27 2
where the t’-integration must be performed. Putting 7 =t — ¢, we get the final formula:

e? pwv

Pl 1) = 10 (1 _ n2152) /_ T drdo (nBwr)cos(wr), B—uvje.  (19)

B 2
2m ¢ .

The integral in formula (19) is involved in the tables of integrals (Gradshteyn et al.,
1962). Or,

J = / dzJy (ax) cos(bxr) = 0<b<a,
0

)
a2_b2

J=00,a=0b; J=0, 0<a<hb, (20)

In our case we have a = nfw and b = w. So, the power spectrum in eq. (19) is as

follows with Jo(—z2) = Jo(2):

e? pv 1 2
P=== <1_n252) e B A 2
and
P=0;npg <1, (22)

which means that the physical meaning of the quantity P is really the Vavilov-Cherenkov
radiation. And it is in our case the two-dimensional form of this radiation.

The fundamental features of the 3D and 2D Vavilov-Cherenkov radiation are as follows:
1) The radiation arises only for particle velocity greater than the velocity of light in the
dielectric medium.
2) It depends only on the charge and not on mass of the moving particles
3) The radiation is produced in the visible interval of the light frequencies and partly in
the ultraviolet part of the frequency spectrum. The radiation does not exists for very
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short waves, which follows from the dispersion theory of the index of refraction n, where
n < 1.

4) The spectral dependency on the frequency is linear for the 3D homogeneous medium.
5) The radiation generated in the 3D medium at given point of the trajectory spreads
on the surface of the Mach cone with the vertex at this point and with the axis identical
with the direction of motion of the particle. The vertex angle of the cone is given by the
relation cos © = ¢/nv.

6) There is no Mach cone in the 2D dielectric medium. There is only the Mach angle
in the 2D sheet. It follows from the fact that Vavilov-Cherenkov effect is the result of
the collective motion of the 2D dielectric medium and it also follows from the quantum
definition of the Vavilov-Cherenkov effect in the 2D structures. The conservation laws of
momentum and energy for the Vavilov-Cherenkov effect is as follows:

pi = Py + Ik, (23)

where index ¢ concerns the initial momentum and energy of an electron and index f
concerns the final momentum and energy of an electron. Symbol k is the wave vector of
emitted photon and hw is its energy. With regard to the situation that the motion of an
electron is realized in the plane z —y, the 3D Mach cone cannot be realized (The existence
of Mach cone in our situation is the nonphysical escape of photons from 2D plane to the
extra-dimension). So, the nonexistence of the Mach cone in the 2D structures is not
mysterious.

While the formula for the three dimensional (3D) Vavilov-Cherenkov radiation is well
known the from textbooks and monographs, the two-dimensional (2D) form of the Vavilov-
Cherenkov radiation was derived here. Zuev (2009) considers the Vavilov-Cherenkov
phenomenon in nanofilms from Au, Ag, Cu, where the Vavilov-Cherenkov phenomenon is
realized only as the surface plasmons which cannot escape the 2D medium.

12 Velocity of sound in the black body photon sea

We determine the velocity of sound in the blackbody gas of photons. Derivation is based
on the thermodynamic theory of the photon gas and the Einstein relation between energy
and mass. The spectral form for the n-dimensional blackbody is derived. The 1D, 2D
and 3D blackbody radiation is specified.

The spectral form of the blackbody radiation was derived firstly by Planck. The
original Planck derivation of the blackbody radiation was based on the relation between
the entropy of the system and the internal energy of the blackbody denoted by Planck as
U.

While from the postulation of the relation

2
=S _ _const (1)
dU? U
the Wien law follows, the a priori generalization of eq. (1) gives new physics. The
generalization of the equation (1) to be in harmony with blackbody thermodynamics was
postulated by Planck in the following form:
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d*S k
5 — ) (2>
daUu Ule+U)
where € has the dimensionality of energy, k is the Boltzmann constant, and formula (2) is
the approximation of the more general formula d?S/dU? = o/ ", a,U" leading to exotic

statistics.
The first integration of eq. (2) can be performed using the integral

dx 1 a
——— = —~In|- +10|.
/x(a+ba:) an‘x+ ‘ (3)

After integration we get the following result:

1 dS k €
kL Ga) @
The solution of eq. (4) is
9
U= ©)

The general validity of the Wien law

0

confronted with the equation (4) gives the famous Planck formula e = hv.

The next step of Planck was to find the appropriate physical statistical system
(heuristic model) which led to the correct power spectrum of the blackbody. This model
was the thermal reservoir of the independent electromagnetic oscillators with the discrete
energies € = hv.

Einstein introduced coefficients of spontaneous and stimulated emission A,,.,., Byn, Bum-

In case of spontaneous emission, the excited atomic state decays without external stim-
ulus as an analog of the natural radioactivity decay. Later, quantum theory explained
rigorously the process of spontaneous emission. The energy of the emitted photon is given
by the Bohr formula. In the process of the stimulated emission the atom is induced by
the external stimulus to make the same transition. The external stimulus is a black body
photon that has an energy given by the Bohr formula.

The Planck power spectral formula is as follows:

dw w?
——— GW) ==, (7)
exp g — m2c

P(w)dw = hwG(w)

where hw is the energy of a blackbody photon and G(w) is the number of electromagnetic
modes inside of the blackbody, & is the Boltzmann constant, ¢ is the velocity of light, T’
is the absolute temperature.

The internal density energy of the blackbody gas is given by integration of the last
equation over all frequencies w, or

w2k

u:/o P(w)dw = aT*; “= 1233 (8)
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12.1 The speed of sound in the blackbody photon gas

In order to understand the the derivation of speed of sound in gas and in the relic photon
sea, we start with the derivation of the speed of sound in the real elastic rod.

Let A be the cross-section of the element Adr of a rod, where dz is the linear
infinitesimal length on the abscissa z. The (z,t) let be deflection of the element Adx at
point z at time ¢. The shift of he element Adx at point x + dx is evidently

)
0+ a—idw. 9)

The relative prolongation is evidently dp(x,t)/0x . The differential equation of motion
of the rod can be derived by the following obligate way. We suppose that the force tension
F(z,t) acting on the element Adz of the rod is given by the Hook law:

I
F(x,t) = EAOJ:’ (10)
where FE is the Young modulus of elasticity, A is the cross section of the rod. We easily
derive that

~ EATY
F(x+dz) — F(x) ~ EA@dx (11)

The mass of the element Adx is pAdx, where p is the mass density of the rod and the
dynamical equilibrium is expressed by the Newton law of force:

0Adz oy = EAp,.dx (12)

or,

Pt — V2 pag = 0, (13)

1/2
v = <E) (14)
%
is the velocity of sound in the rod.

The complete solution of eq. (13) includes the initial and boundary conditions. We
suppose that the velocity law (14) involving modulus of elasticity and mass density is
valid also for gas intercalated in the rigid cylinder tube. According to the definition of
the Young modulus of elasticity where (AL/L) is the relative prolongation of a rod, we
have as an analogue for the tube of gas AV/V, F' — Ap, where V' is the volume of a gas
and p is pressure of a gas. Then, the modulus of elasticity is defined as the analogue of

eq. (10). Or,

where

dp
E=-—V 15
TG (15)
The process of the sound spreading in ideal gas is the adiabatic thermodynamic process
with no heat exchange. We use it later as a model of the sound spreading in the gas of

blackbody photons. Such process is described by the thermodynamical equation

pV" = const, (16)
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where « is the Poisson constant defined as k = ¢,/c,, with ¢,, ¢, being the specific heat
under constant pressure and under constant volume.
After differentiation of eq. (16) we get the following equation

dpV* + kV" 1V =0, (17)
or,
dp D
__.P 1
av - v (1)

After inserting of eq. (18) into eq. (15), we get from eq. (14) for the velocity of sound
in gas the so called Newton-Laplace formula:

v= /K=, (19)

where p is the mass density of gas.
The density of the equilibrium radiation is given by the Stefan-Boltzmann formula

J
K4m3’

uw=al?*; a=75657.10"" (20)

Then, with regard to the thermodynamic definition of the specific heat

_ (Ou _ 3
cy = (8T>V — 4aT®, (21)

Similarly, with regard to the general thermodynamic theory

ou oV
6=cy+ [(W) +p} (a—T) o, (22)
A%

because (B_T)T = 0 for photon gas and in such a way, k = 1 for photon gas. According

to the theory of relativity, there is simple equivalence between mass and energy. Namely,

m = E/c At the same time, there is relation between pressure and the internal energy

of the blackbody gas following from the electromagnetic theory of light p = u/3. So, in

our case

al* u

?; p= 3 (23)
So, after insertion of formulas in equation (23) in to eq. (19), we get the final formula

for the velocity of sound in three photon sea of the blackbody is as follows:

\/7 °V3, (24)

which is the result derived by Partovi (1994) using the QED theory applied to the photon
gas. No energy signal can move Wlth velocity greater than the speed of light. And we
correctly derived v/c < 1.

So, we have seen in this section, that using the classical thermodynamical model of
sound in the classical gas we can easily derive some properties of the black body gas,

o=1u/c* =
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namely the velocity of sound in it and in the relic photon sea. It is not excluded that the
relic sound can be detected by the special microphones of Bell laboratories. Let us still
remark that if we use van der Waals equation of state, or, the Kamerlingh Onnes virial
equation of state, the obtained results will be modified with regard to the basic results.

12.2 The n-dimensional blackbody

The problem of the n-dimensional blackbody is related to the dimensionality of space
and some ideas on the dimensionality of space was also discussed by many authors. The
experimental facts following from QED experiments, galaxy formation and formation of
the molecules DNA, prove that the external space is 3-dimensional. With regard to the
Russell philosophy of mathematics, there is no possibility to prove the dimensionality
of space, or, space-time, by means of pure mathematics, because the statements of
mathematics are non-existential. The existence of the external world cannot be also
proved by pure mathematics. However, if there is an axiomatic system related adequately
to the external world and reflecting correctly the external world, then, it is possible to
do many predictions in the external world by pure logic. This is the substance of exact
sciences.

In case of the n-dimensional blackbody, the number of modes can be determined (Al-
Jaber, 2003). We use here alternative and elementary derivation. In case we consider
instead of the three-dimensional blackbody the n-dimensional blackbody, the photon
energy is defined by the same manner and at the same time the statistical factor is the
same as in the three-dimensional case. Only number of the electromagnetic modes G(w)
depends on dimensionality of space. We determine in this article the Planck blackbody
law for the n-dimensional space..

The blackbody radiation is composed from the electromagnetic waves corresponding
to photons in such a way that every monochromatic wave is of the form:4, = g,e™~%!
where ¢, is the polarization amplitude. If we take the blackbody in the form of cube
with side L, then it is necessary to apply for the electromagnetic wave the boundary
conditions. It is well known that the appropriate boundary conditions are so called
periodic condition, which means for instance for x-coordinate exp(ik,0) = exp(ik L) = 1,
from which follows that only specific values of k; correspond to the boundary conditions,
namely, k| = 2“LN L: Ny =1,2,3... .In case that the electromagnetic field is in a box of
the volume L™, the wave vector k is quantized and the elementary volume in the k-space
is

Ao = (2m)" /1" (25)

The elementary volume of the n-dimensional k-space is evidently the volume dV,
between spheres with radius & and k + dk (Rumer et al., 1977):

n/2 n/2
dv, = d (27T—nk") = 2T gy, (26)
nl () r(3)

where I'(n) is so called Euler gamma-function defined in the internet mathematics
(http : //mathworld.wol fram.com/GammaFunction.html) as
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[(z) = /000 e " tdt; T'(n/2) = (712;12—2;‘/;/% (27)

The number of electromagnetic modes involved inside the spheres between k and k+dk
is then, with w = ¢k, or k = w/c and dk = dw/e,

av, 1 1 1 wnt
Gplw)dw =2x — =2 X L dw, 28
(o =2 =2 e @yt e (28)
where isolated number 2 expresses the fact that light has 2 polarizations.
For the energetic spectrum of the Planck law of the n-dimensional black body we have

1 1 1 1 w" 1

P,(w) = hwG (w)————— =2 x il . 29
() = PGl o) =1 DT 2y o ey =1 %)
The energy density of the radiation of the n-dimensional blackbody is then
o o w" 1 2h 1
Uy = P,(w)dw = A, ——dw; A, = : 30
/0 () /0 exp(f2) — 1 2(n=1) cnn/2 T (2) (30)

The integral in the last formula can be evaluated using well-known relations (Dwight,
1961) (int. 860.39)

= aptl == i |t tmatmate|

/°° a? I(p+1)cp+1)  plclp+1)  p! 1 1 (31)
o €
where ((p) is so called Riemann (-function and a = h/kT.

Let us test the n-dimensional Planck law and density radiation in case of n = 1, 2,

and 3.
1 1 hw 1

Pi(w) =2 — - 32
1) = 2 X Sy e 1 (32)
1 1 1 he? 1
Pyw) =2 x - -
2(@) =2 X ST o 1 (33)
11 1 kP 1
Py(w) =2 x - - (34)

AT(3/2) 732 () _ 13
and so on.

Let us remark, that P; corresponds to the radiation of 1D blackbody and can be
verified by long carbon nanotube at temperature T'. P, corresponds to the radiation of
2D blackbody and can be verified by the graphene sheet (Pardy, 2007b, 2010, 2011) after
some geometrical modification. P, and further formulas cannot be realized in the 3D
space with the adequate blackbody.

© g ET\? ET\? 72 oh 1
=A dr=A;| — ) 11 {(2)=4;| — | —: A= 35
U 1/0 e‘“?—lx 1(h) C() 1(7’1) 6’ 1 CWI/QF(%) ( )
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o g2 kT\? kT\® o1
0

eor — 1 h h Al (1)
— 4 /Oo 7 ey (Y sy -y (FY 6Ty - L (g
B e —1T T ) N T ) Y07 T 2809 T (3)

and so on, where we used tables of Dwight (1961) with formulas 48.002, 48.003, 48.004
for ((2) = 72/6,((3) = 1,2020569032, {(4) = 7*/90

Let us remark that the formula (37) is identical with formula (8) with regard to relation
D(z+1) = 2T(z), or, ['(3/2) = [(1/2+1) = (1/2)['(1/2) = (1/2)7/2, and it is the proof
of the correctness of derived formula wus.

We have seen that our derivation of the light velocity in the blackbody photon gas
was based on the classical thermodynamical model with the adiabatic process (6Q) = 0),
controlling the spreading of sound in the gas. The problem was not solved by Einstein,
because only QED, elaborated many years later was able to give motivation for the
formulation of such problem. In other words, Einstein was not motivated for such activity.
Partovi (1994) derived additional radiation corrections to the Planck distribution formula
and the additional correction to the speed of sound in the relic photon sea. His formula

c

is of the form:
. 88122 [ T\*
Vsound = - P =
d 2025 \T. V3

where « is the fine structure constant and 7, = 5.9 G Kelvin. We see that our formula is
the first approximation in the Partovi expression.

There is rigorous statistical theory of transport of sound energy in gas based on the
Boltzmann equation (Uhlenbeck et al., 1963 ). After application of Boltzmann equation
to the photon gas, or, relic photon gas we can expect the rigorous results with regard
to fact that the cross-section of the photon-photon interaction is very small. Namely,
(Berestetzky et al., 1989):

(38)

2
0y =4, 7" (5) © hw < mc?, (39)
and
973 4 o [ hw\° )
pu— I N 4
O = To1ona® T (mc2) ;o hw > mce”, (40)

where r, = e?/mc? = 2,818 x 107" cm is the classical radius of electron and « = €?/hc
is the fine structure constant with numerical value 1/a = 137, 04.

No doubt, the solution of the Boltzmann equation gives the existence of sound waves
in the statistical system of particles.
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13 Conclusion

We have considered a quantum phenomenon in which electrons are emitted from matter
after the absorption of energy from electromagnetic radiation. Or, in other words, we
discussed so called the photoelectric effect.

We have considered the classical theory of photoeffect and its extension to the
nonrelativistic and relativistic quantum theory of photoeffect in the form of ionization of
atoms. We have investigated the problems concerning the photoelectric effect including
phonon generation and process with the initial dressed photon. We have considered also
the polychromatic form of the photoeffect and the photoeffect in two-dimensional electron
gas in magnetic field. As the related problem, we have calculated the H-atom in the black
body sea, being related to the Gibbons-Hawking thermal bath. The related problems such
as the velocity of sound in the relic photon sea, thermal Casimir effect, dielectric crystal
immersed in the black-body sea and the Cherenkov radiation in the two-dimensional
dielectric medium were included.

The dressed photon is here considered as the photon composed from the electron-
positron pair.

The H-aton imersed in the black-body photon sea is related problem to photoeffect.
Such a case is an analogue of the H-atom in the Gibbons-Hawking thermal bath and it
has the astrophysical meaning (Pardy, 2016a).

The dielectric crystal immersed in the black-body is equivalent to the influence of the
index of refraction on the spectral formula of the blackbody (Pardy, 2015).

The Casimir effect at temperature finite temperature is the old problem and our
approach was original.

The Cherenkov radiation in the two-dimensional dielectric medium (Pardy, 2015b) is
the original problem.

The calculation of the velocity of sound in the relic photon sea which is the relic
astrophysical black-body (Pardy, 2013a,b) is of the astrophysical meaning.

Zuev (2009) considers the Vavilov-Cherenkov phenomenon in nanofilms from Au, Ag,
Cu, where the Vavilov-Cherenkov phenomenon is realized only as the surface plasmons
which cannot escape from the 2D medium. The fundamental importance of the Vavilov-
Cherenkov radiation is in its use for the modern detectors of very speed charged particles
in the high energy physics. The detection of the Vavilov-Cherenkov radiation enables to
detect not only the existence of the particle, however, also its direction of motion and
its velocity and also its charge. The two-dimensional Vavilov-Cherenkov radiation is the
promising application in LED, the light-emitting diode.

The light-emitting diode, LED, consists of several layers (sheets) of semiconducting
materials. The Nobel prize laureates, Isamu Akasaki (Nagoya University, Japan), Hiroshi
Amano (Nagoya University, Japan), Huji Nakamura (American citizen, University of
California, Santa Barbara, USA) succeeded in increasing the lamps efficiency (Royal
Swedish Academy of Sciences, 2014); . White LEDs currently reach more than 300 lm/W,
representing more than 50% wallplug efficiency.

The relation of the Vavilov-Cherenkov effect to LED is evident. Namely, when LED
(with additional dielectric sheet) is irradiated by high-energy electrons with velocity
greater than the velocity of light in the sheet, then LED produces the 2D Vavilov-
Cherenkov radiation if and only if the electrons move within the dielectric sheet inside the
LED. The set of small grain-sand LED (fixed in adequate viscous gel emulsion) forms then
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the new detector of elementary particle physics. The two-dimensional Vavilov-Cherenkov
radiation was still not applied, nevertheless, it is not excluded that it is the crucial effect
in LED.
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INVESTIGATION OF THE KINETICS OF FERMENTATION OF

PUMPKIN PULP
Y. Honchar, PhD-student

Ukraine, Kyiv National University of Trade and Economics
Abstract

The problem of processing pumpkin pulp with the further introduction of appropriate technological solutions was
studied. The influence of temperature, time, heat treatment of pumpkin pulp and the concentration of the introduced enzyme
preparation on the dynamics of accumulation of pectin is investigated in the article. The directed action of Vetom 1.1 based on
an enzyme produced by bacteria of the genus Bacillus subtilis was studied. It is proved that the rational conditions of the
process are t=55°C, t=15 hours, 7,5% of the enzyme preparation to the mashed pulp of pumpkin pulp. Taking into account the
obtained data, a conclusion was reached on the effectiveness of using fermented mashed pumpkin pulp in food technology.
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pumpkin pulp, temperature, time fermentation, microbial origin enzyme, pectin

Introduction

Pumpkin is considered one of the oldest melon cultures. The genus Cucurbita
includes five cultivated and sixteen wild-types of pumpkins. Almost cultural species in
Ukraine, the most common are three species: large-frblited pumpkin or Greek - Cucurbita
Duch Tahiti., Pumpkin hard-boiled (ordinary or table-top) - Cucurbita retro L., Muscat
pumpkin - CucurbitamoschataDuch. Each of these species has its own peculiarities.

The areas of pumpkin cultivation in the industrial sector of vegetable growing
(agricultural organizations and farms, excluding farm households) in Ukraine over the past
15 years have grown more than 3 times and make to 744,4 thousand tons for a total area of
25 thousand hectares. Pumpkin grows in Kherson, Zaporozhye, Donetsk, Mykolayiv,
Odessa regions. Here are formed the most favorable soil and climatic conditions for their
cultivation [1].

The cultivation of pumpkins in Ukraine is carried out in order to their further
industrial processing for the production of oil and shredded pumpkin seeds. Pulp, after
takingseeds, is used for livestock feed and for silage. In general, only 28% of the total
amount of pulp pumpkin is sent for further processing [2]. While fetal pulp of this melon
culture contains sugars, pectin, potassium salts, calcium, magnesium, iron, vitamins C, B,
B2, Bs, Bo, PP and provitamin A. A small amount of fiber (0,7% ) and organic acids can

include pumpkin in a diet with diseases of the gastrointestinal tract, and a large amount of
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pectin has a particularly positive effect on inflammation of the large intestine. Since pectin
promotes excretion of cholesterol, the pumpkin is very useful in atherosclerosis. Fresh
pumpkin pulp improves bowel function. Pumpkin also has a diuretic effect that can be used
in dietary nutrition with edema associated with cardiovascular disease, and some diseases
of the kidneys and bladder. There is an ability of pectin substances to remove toxic
substances and radioactive metals from the body [3].

Thus, taking into account the above nientioned, and in accordance with the
"Declaration on Low-and and Non-Waste Technologies”, it is necessary tostudy of the
problem of processing pumpkin pulp with the further introduction of appropriate
technological solutions [4]. S.O. Belinskaya, N.Ya. Orlov, AM Odarchenko, E.V.
Bayludova, V.M. Golubev, V.Yu. Michalov, AV Matora, O.G. Shkodina, V.E. Korshunova,
V.F. Vinnitsa, MM Tipzyna, GK Seleznev and others were engaged in food processing of
pumpkin .

Among the now known methods for processing pulp of pumpkin is a method of
complex processing, which involves its preparation, cutting, seed removal, blanching of
pulp, its wiping and homogenization with the receipt of juice. Pumpkin juice obtained from
the described technology is not in high demand due to the specific smell of boiled pumpkin.

Among the industrial methods of processing pulp of pumpkin Odarnenko O.M.
patented method of producing pasta based on pumpkin and carrots, which involves the
preparation of reciped components, purification and grinding of vegetables, cooking
containing a spicy aromatic herbs and citric acid, wiping, mixing with reciped components,
homogenizing, evaporating, followed by xanthan, re-homogenization, packing and canning.
MalyukL.P. and Fetysova G.V. offer a method of making vegetable pasta from pumpkin
and aronia for the processing of significant volumes of pumpkin pulp. Patented methods of
production are characterized by a complex multi-stage technological process, which make
the technology inadequate for implementation.

Pastushenko GV, Stoyanova 0O.V., Zubkova KV, Sidorchyk A.O. offer a way of
preserving bits of hot puddings from pumpkin using spicy aromatic raw materials to produce
pumpkin-coconut jam. Homogenized pulp is offered to preserve with the use of organic
acids as preservatives by Zheplinska MM, Sheshlyuk O.S. The disadvantage of the famous

recipe is an intense smell of boiled pumpkin. Boyko MM offers a way of processing
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pumpkins by making pumpkin-orange confectionery from pumpkin and apples with orange
peanuts, which is distinguished by the fact that it has a pleasant citrus flavor, but has a high
cost. For the same reason, Kuzmenko 1.0. and Orlova Ya.A. offer a method of production
of pumpkin apple quinced canned goods with improved consumer properties, which are
characterized by complexity of technological processing.

There are ways of processing pumpkins to produce canned foods of other dishes
with vegetable supplements that have unsatisfactory organoleptic properties, and fruit
canning and vegetable raw materials by freezing or drying with the formation of pumpkin
powder in accordance with TU U 15.3-05417118.024-2002 "Vegetable powder from
carrots, beet-roots, potatoes, cabbage, pumpkin, zucchini, onion, garlic, spinach, rhubarb,
and white roots of parsley, celery, parsnip "obtained by convection-vacuum drying (mass
fraction of moisture 6 ... 8%).

Among the methods of processing pumpkin pulp at non-industrial scale plants, that
IS, at restaurants, preserving by freezing, the production of pastes, creams and dough semi-
finished products with pulp of pumpkin are used. Dessert of pumpkin-dyed frozen was
patented by Belinsky S.O. and Orlova N.Ya., pumpkin pie "Sonechko" and "Berlin miracle"
with filling on the basis of pumpkin paste by Antonenko A.V., custard made from pumpkin
and artichoke by Lewandowski L.V. etc. [5].

It is widely known the use of pumpkin pulp as a source of pectin, as a component of
culinary and confectionery dishes. However, known technologies provide the use of
temperature processing of pulp at pH=4, which is achieved by the addition of organic acids,
which affects the taste of products and causes a great amount of sweeteners. In this regard,
the search of optimal parameters for the processing of pulp pumpkin in order to obtain a
universal semi-finished product with high content of the pectin for the use in confectionery
and culinary products is relevant.

One of the effective ways to solve the problem with the preservation of biologically
active substances of plant material is the use of enzyme preparations (AF), as well as the
cultivation of microorganisms. Treating pumpkin with enzyme preparations increases the
amount of pectin.

O.A. Markina, AV Matora, O.G. Shkodina, V.E. Korshunova were engaged in The

problem of enzymatic processing of pulp of pumpkin. The application of enzymes produced
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by microorganisms of the genus Bacillus. According to these scientists, can increase the
yield of pectin by 30-35% while preserving the environmental quality of the process of its
obtaining. A known technical solution is a method for producing pectin consisting of
cultivating Bacillus species on the substrate of microorganisms, further mixing the
hydrolyzate with vegetable pectin containing material, extracting the mixture and isolating
the soluble pectin. At the same time, despite the high degree of environmental friendliness
of the process, it is advisable to ferment the plant material without removing pectin from its
composition, and subsequently using it as a product with high content of pectin [6].

Thus, the way of recycling of secondary raw materials is promising in order to obtain
a product based on pumpkin with a high content of pectin.

The purpose of this article is to investigate the kinetics of enzymolysis of pectin
substances under the action of the enzyme preparation Vetom 1.1 depending on the

influence of technological factors.

Materials and methods

For the study was selected muscat pumpkin - Cucurbita moschata Duch. The
Butternut variety, which is widely usedin the trading network and has excellent organoleptic
qualities, and large-flowered or Greek pumpkin - Cucurbita Duch Tahiti. Ukrainian
multibread variety, grown for the purpose of obtaining seeds and pumpkin oil.

The following temperature storage regimes have been applied to pumpkin samples:
+8...+10°C and -16...-18°C.

The research was conducted for 10 months after the harvest of 2016.

Samples of pumpkin puree were subjected to the directed action of Vetom 1.1 based
on an enzyme produced by bacteria of the genus Bacillus subtilis. The introduction of an
enzyme preparation, which exists in the form of a powder, was carried out by dissolving it
in a liquid fraction, separated unilaterally in the preparation of mashed pumpkin, followed
by the connection of liquid and solid fractions.

The content of soluble pectin in the experimental samples was determined by the
standard calcium-pectate method [7]. Statistical and mathematical methods of data

processing were used to process the results of experimental studies.
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Results and discussion

The samples of mashed pumpkin pulp, which were subjected to enzyme treatment,
were studied. The grinding of heat-treated pulp of pumpkin with the formation of mashed
pumpkin having homogeneity of the consistence is due to the fact that pectin substances are
localized in different parts of the fruit unevenly.

The technological process of obtaining puree from pumpkin with high content of
pectin involves a number of technological steps: inspection, washing and cleaning, cutting
with a cube with a rib size (0,8...1)-102m, followed by thermal steam treatment at a
temperature of 110+2°C during (20...25)-60s, followed by grinding at a temperature of
80+2°C and followed by heat treatment at a temperature of 75+£5°C for (6...7)-60c [8].

Activity of the preparation on the basis of the enzyme produced by the bacteria of
the genus Bacillusubtilis, according to A. A. Matori, A. Shkodina, A. V. Korshunova. and
Ptichkina N.M. is the maximum pH value of the medium approaching pH=7,5 [6]. At the
same time, in her studies Yudina TI, the technology of temperature processing of pumpkin
pulp which is based on our studies, recommends the introduction of citric acid for
acidification of the medium in order to intensify the process of transition of protopectin to
soluble pectin (RP) [8] . According to the fact that in the acidic environment the action of
the enzyme preparation Vetom 1.1 is inhibited, then the citric acid was not introduced in the
mashed pumpkin from the pulp of the pumpkin, maintaining a neutral or slightly alkaline
pH medium.

The variability of the parameters of obtaining a product with high content of pectin
determined the need to study the kinetics of fermentolysis, depending on the duration and
temperature regime, the amount of enzyme preparation Vetom 1.1, from the pomological
variety of pumpkin and from the temperature regimes of its storage.

Thus, in the process of storing pumpkin fruits of various sorts, the total amount of
pectin substances is significantly reduced from the initial content at different storage
temperatures. The undamaged fruit of the pumpkin is usually stored at +8...+10°C, while the
fruits with broken integrity of the outer shell are kept at -18...-16°C. Thus, freezing
contributes to a better preservation of food and biologically active substances and the
uninterrupted supply of restaurant facilities with raw materials in comparison with

traditional ways of preserving the pumpkin with whole fruits, which is economically
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unprofitable due to the need to keep fruit at constant temperature in the warehouse, and in
the form segments in the treezers, which is inappropriate due to relatively short storage
periods [9]. That is why it is relevant to study the process of fermentolysis in samples of
pumpkin, which were kept at -18...-16°C and at +8...+10°C.

Thus, as the dynamics of the change in the total amount of pectin substances in the
pumpkin fruit of the studied pomological grades varies in different temperature regimes, the
content of RP (%) was determined depending on this indicator. The results of the studies are

presented in Table 1.

Table 1
Total content of pectin substances in different storage modes
_ _ Storage mode
Grade Time Analysis
+8...+10°C -18...-16°C
Pumpkin nutmeg Butternut October 1,06 0,81
March 1,29 0,79
Large-fruited pumpkin
_ o _ October 1,07 0,79
variety Ukrainian multi-
March 1,15 0,78

breeding

As we can see from the table, the quantitative changes in the content of pectin
substances in the pumpkin fruit are characteristic of both botanical varieties. During the
storage period, the amount of pectin increases at a temperature storage temperature of
+8...+10°C, which is accompanied by the transfer of protopectin into the form of soluble
pectin. At the same time, at low temperature storage, pectin passed into a solution of
intercellular fluid and was removed in the process of defrosting. Thus, samples of pumpkin
pulp, which were to be stored at low temperatures, had a lower content of pectin substances
by 40-47% than when stored at +8...+10°C.

In addition, it can be seen from Table 1, the quantitative content of pectin substances
also depends on the variety of pumpkin. In this regard, for the study the were selected,
samples of the most popular varieties of pumpkin: dinnerware Batternat (Butternut) and

breeding Ukrainian variety fertilizer [10].
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In connection with the above mentioned, in the first stage of the study, the effect of
the enzyme preparation was directed to experimental samples of pumpkin, which were
stored at +8...+10°C and -18...-16°C (Fig. 1).
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mt,°C The temperature of the process of fermentolysis 55°C

Fig.1The Kinetics of formation of RP (%) depending on storage (°C)

According to the results of the conducted researches (fig.1) it was proved, that the
content of soluble pectin (RP) is increased unevenly in the same samples of pumpkin at
different temperature storage parameters. This phenomenon is typical for both the table
variety of pumpkin and forage. So, for a pumpkin variety, the Ukrainian large-fruit plant
has an increase in the content of RP by 70% when stored at temperatures +8...+10°C
compared with the results obtained for long-term storage at -18...-16°C. Similarly, an
increase in the content of RP by 25% in samples of pumpkin of the Batternat variety was

observed at temperatures +8...+10°C in comparison with the temperature regime -
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18...-16°C. The resulting content of soluble pectin in the experimental samples varies
depending on the variety in 1,3-2,5 times.

The next stage of the study was to establish an optimal temperature regime for the
process of fermentolysis. During the study, the samples were thermoformed in cabinets with
a constant temperature of 25°C, 35°C, 45°C and 55°C. These temperature regimes are
selected taking into account the recommended values of the activity temperature of the

enzyme produced by bacteria of the genus Bacillus tubilum [6].
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Fig.2 The Kinetics of formation of RP (%) depending on the temperature of the
process of fermentolysis (t, °C)

From Fig. 2 it is evident that the temperature indices directly influence the process
of fermentolysis. Thus, at a temperature of 55°C, the initial product contains the highest
amount of RP (%) for all concentrations of the prepared Vetom 1.1. Since the growth of the
concentration of soluble pectin is characteristic for all samples of both varieties of pumpkin
and all concentrations of the enzyme used, for a greater clarity, the results of the study are

taken from one type of process in the dynamics of temperature changes.
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In addition, the samples with fermentation process was at a temperature of 55°C,
were characterized by excellent organoleptic characteristics, in particular, the color and

homogeneity of the consistency (Table 2).

Table 2
Organoleptic characteristics
Temperature mode
Sort
25 °C 35°C 45 °C 55 °C
; The consistency
pumpkin _ Consistency is not
is not
Muscat homogeneous, with _ | Consistency is
Butternut homogeneous, Consistency is
" ] pronounced " homogeneous,
with pronounce _ omogeneous, _
(Butternut) _ separation of _ tender, bright
separation of " 4o bright orange, light
- _ ispersed phases, | | orange, lig
Ukrainian | gisnersed phases, ricn light pumpkin y
- right orange umpkin
pumpkin the pronounced aroma. PAmP
large-fruited aroma of color, pronounced aroma.
. roma of pumpkin
variety pumpkin aroma of pump

The homogeneity of the purée consistency is explained by the high emulsifying
capacity of pectin substances belonging to the group of low and medium-eutrophy. The
stability of the formed emulsions is due to the mechanical strength of the interphase
adsorption layer, which does not collapse as a result of heat treatment. Therefore, it is
projected that organoleptic parameters will improve with increasing content of soluble
pectin as a result of enzymatic treatment of mashed pumpkin. Therefore, it is necessary to
follow the dependence of an increase in the percentage of content of pectin substances

depending on the introduced concentration of the enzyme preparation (Fig. 3).
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Fig. 3 The kinetics of formation of RP (%) depending on the concentration of enzyme
preparation (C,%)

As can be seen from Fig. 3, a significant increase in the content of soluble pectin is
observed when the concentration of the enzyme preparation is more than 3%. The use of an
enzyme preparation in an amount less than 3% is inappropriate, in connection with the
equalization of the benefits of reducing the cost of purchasing an enzyme preparation due
to a significant increase in labor intensity, duration, energy efficiency of the process. On the
other hand, taking into account the economic index, it is inappropriate to use the enzyme
preparation in the amount of 15%, which leads to a significant increase in the cost of the
original product with a slight increase in the content of soluble pectin compared with

samples with a concentration of 7,5% of the enzyme preparation.
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In order to determine the optimal duration of the process of fermentolysis, the change
in the content of soluble pectin from the time process of fermentation was in vestigated (Fig.
4). So, Matora AV, Shkodina O.G., Korshunova V.E. and Ptichkina NM, the development
of which is concerned with increasing the completeness of the yield of purified pectin from
plant material in mild conditions, has established that the maximum amount of soluble
pectin is observed during 15 hours. Therefore, it is advisable to investigate the effect of the
formation of soluble pectinous pulp from pumpkin pulp as a result of treatment with a
preparation based on microorganisms of the species BacillusSubtilis during the
recommended 15 hours. To determine the activity limits of the enzyme preparation, the

duration of the study is chosen in the range of 1 hour and 24 hours.

14
13
12
11
S 10
a 9
T g
o
§ 7
2 6
3
P 5
= 4
3
2
1
0
0 0,5 1 15 2 25 3 75 15
The concentration of the enzyme preparation (C, %)
—— | hour, Storage mode +8...+10°C —e- -1 hour, Storage mode -18...-16°C
—=— 15 hours, Storage mode +8...+10°C ---x-++ 15 hours, Storage mode -18...-16°C
= & =24 hours, Storage mode +8...+10°C —+—24 hours, Storage mode -18...-16°C

Fig. 4 The Kinetics of formation of RP (%) depending on 7 (h)
As can be seen from the diagram of increasing the duration of the enzymatic process,
there is a decrease in the content of RP in the product under study. This is due to the rapid
degeneration of microorganisms and the ability to use pectin, which reduces the yield of the

ready product. In addition, 24 hours research is characterized by a high level of labor
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intensity and has a higher cost than conducting studies lasting 15 hours and 1 hour. Results
obtained after contact of the product with the enzyme preparation for 1 hour indicate a short-

term effect of inefficiency.

Conclusion

Thus, the optimal parameters of the process are: 55°C, 15 hours, 7,5%. The trends
confirmed that the increase in the duration of fermentolysis, even in the presence of
unfavorable starting characteristics of the product, shows a significant increase in the
content of RP (%) in the studied samples of pumpkin puree . The duration of fermentolysis
should be within 15 hours, since during the 24-hour process the pectin content in the samples
decreased. In addition, the resultant content of RP (%) in the source product is influenced
by the storage mode and the quality of the pumpkin. Because low-temperature storage
significantly slows down the formation of the RP (%) and negatively affects its resulting
output. That is why, in this case, the enzymatic processing of pulp of the pumpkin is most
appropriate, because after picking the seeds from the fruit of the pumpkin, its outer shell is
damaged, which makes it impossible to store the fruit of the pumpkin at another. temperature
modes differ from low temperature. At the same time, considering the effectiveness of the
enzyme preparation on samples of pumpkin stored at +8...+10°C and excellent organoleptic
parameters, it is possible and appropriate to use the drug to the fruits immediately after
harvesting. The conducted studies have shown the possibility of obtaining pectin substances

from pumpkin pulp and the ability to predict its further use in the food industry.
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Abstract

The economic essence of budgeting as a tool of anti-crisis management in accounting is considered. It is
determined the role of management accounting information as the source of information in the budgeting system.
The task and the classification of functions of budgeting in anti-crisis management are characterized. It is
concluded that the use of management accounting information allows budgeting not only individual business
processes but also the enterprise as a whole, and considering it as a single integral business process.
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budgets
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Introduction. In conditions of market competition, uncertainty and risk, enterprises seek
to achieve the highest financial results by reforming both the internal structure of the enterprise
and management methods. The deterioration in the financial position of an enterprise can occur
both internally and externally. However, such a reason may be a variant of inefficient enterprise
management, which could lead to bankruptcy of the enterprise.

Research analysis and problem statement. The study of scientific literature made it
possible to conclude that a holistic scientific and methodological approach to the system of
managing the activity of an industrial enterprise in conditions of uncertainty and risk that can
be applied at all enterprises is absent, therefore, the introduction of a budgeting system for the
implementation of anti-crisis management tasks is an actual topic of research. The purpose of
the article is to determine the place of management accounting information and budgeting in
anti-crisis management.

Budgeting (planning, budgeting) is a system of coordinated management of separate
structural units of an enterprise that uses certain financial instruments - budgets, on the basis of
systematic processing of economic information and balanced financial indicators for the
achievement of strategic tasks in a dynamically changing environment. As it was proved
earlier, it is possible to achieve a high level of activity and to avoid a crisis by introducing an
effective anti-crisis management, which is intended to predict the emergence of a crisis, take
measures to reduce its risk, increase the competitiveness of business and prevent bankruptcy of

the enterprise.
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The most important component of anti-crisis management is a planning process, during
which the development of plans (strategies) of the enterprise in the conditions of resource
constraints is carried out. One of the most effective tools for modern planning is budgeting,
which provides management of the company with timely, accurate and complete information.
The main task of budgeting in anti-crisis management is to create a holistic management
system to ensure the effective operation of the business entity through the targeted orientation
and coordination of all actions involving the change of own and involved economic assets of
the enterprise and the sources of their formation, in order to identify the symptoms of the crisis
on early stages and reduce its impact on financial performance.

An effective budgeting system is aimed at developing and implementing measures that
allow: to adjust the activities of all structural subdivisions of the enterprise to achieve the
planned financial result, allocating areas of responsibility by appointing responsible persons
and distributing the functions of management between the heads of divisions; to accelerate the
information exchange and interaction of structural subdivisions of the enterprise with each
other by introducing automated accounting and reporting technologies for the adoption of
constructive managerial decisions;

to predict critical periods in the enterprise's activity, to determine the necessity and the
maximum limit of external financing and optimize the financial flows of the enterprise, taking
into account external and internal factors of influence by applying the most effective forms of
organization for achieving their balance and simultaneous growth; to identify strengths and
weaknesses in enterprise management and factors contributing to the emergence of a crisis, to
make necessary management decisions to prevent bankruptcy; identify the risks of the company
in a timely manner and develop models for efficient use of resources by choosing alternative
solutions; to identify possible internal and external reserves of the enterprise in order to prevent
the crisis phenomena or minimize its negative consequences; evaluate the effectiveness and
impact of the internal control system on the accomplished goals and objectives.

The generalization of scientific ideas to the definition of the concept of budgeting
functions of both foreign and domestic scientists made it possible to distinguish the main ones:
planning, organization, stimulation, control. In our opinion, budgeting in the information
provision of anti-crisis management has certain features, so this classification should be
supplemented. The refined classification has the following form:

1. Planning: the definition of the goals and tasks of the enterprise, the development of
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action plans and the adoption of alternative solutions aimed at identifying the internal and

external factors of influence that may lead to a crisis; communication - bringing plans to

heads of structural divisions and centers of responsibility.

2. Organization: target orientation and coordination of various activities; creation of a

holistic management system for all types of activities aimed at preventing the crisis of the

enterprise.

3. Stimulation: motivation of employees to achieve the goals of the enterprise; courses for

managers .

4. Control: control over the implementation of the budgets and results of the enterprise

activity and its structural divisions; assessment of the influence of the decisions taken on

the activity of the enterprise.

All activities of structural units are reflected in budgets, which are consolidated at the
level of business processes, services and enterprises as a whole. Schematically this is shown in

Figure 1.
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The budget thus becomes a highly effective anti-crisis management tool that allows both

in real-time and by individual results to monitor the activity and performance of each center

separately, each business process and the entire enterprise as a whole through a system of plan-

actual deviations.

Conclusions. It can be concluded that in order to achieve goals, anti-crisis management

should use an integrated system of managerial accounting and budgeting. Using management

accounting information allows to budget not only individual business processes but also the

enterprise as a whole, and to consider it as a single integral business process. The direction of

further research is the development of the organization of accounting and management in each

business process of the enterprise in anti-crisis management.

10.

11.
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Abstract

The article deals with the problem of assessing the emotional potential of the architectural environment
with its visual perception. To determine the emotional state of the perceiving subject, it is proposed to use the
principle of correspondence of visual information and emotional reaction to it. It is proposed to use a distinctive
informational model developed by the author to assess the informative nature of the architectural environment.
Unlike probable and statistical model, it is based on the sensitivity of the human visual system to the perception
of differences in the elements of the dimensional structure of the architectural environment. The formula for
determining the amount of visually perceived information is given. The unit of information measurement is an
eler (elementary differences). The method proposed for assessing the harmony of the dimensional structure - the
basis for the comfort of visual perception and, as a consequence, the emotional potential of the architectural
environment. Such a technique will simplify the psycho-physiological studies of visual perception of the human
habitat and its design with predetermined (desired) emotional properties.

Keywords: emotion, visual information, architectural environment, distinctive information model.

What is the significance of human emotions in social development? In the process of
communication, people form consciousness and conscience as the highest good record before
themselves and society. The presence of consciousness enables a person to plan, think through
his actions, conduct an internal dialogue with himself and consider various ways of his
behaviour in his imagination. Being formed in the process of communication between people,
consciousness is a necessary condition for their involvement in groups. The society forms
from the participation of separate people into groups. Moreover, it is, above all, a system of
connections between them. The highest achievements of human culture and science, art and
technological progress are also connected with social experience as the most complex
manifestations of a person's mental activity. Emotions play an important role in culture.

In his monograph "The Creating Brain" [1] P.V. Simonov divides emotions into
positive and negative. One’s negative emotions (envy, hatred) engender wars, social
cataclysms; positive ones generate inspiration, creativity, cooperation, constructive activities
that determine the development of society. Positive emotions give a person psychological
comfort. Therefore, he seeks to receive them again and again. To get positive emotions, a
person listens to music, goes to the picture gallery, walks to the forest, to the mountains,
where, unexpectedly, he gets beautiful landscapes, breathtaking air prospects, fantastic piles
of rocks, fabulous chiaroscuro. Positive emotions for a person are a psychological drug. For
positive emotions, he pays much money: for a symphony orchestra concert, for a trip to the
Alps or the Maldives, for a trip to the Himalayas or the Amazonian forests. Moreover,
everything is done for obtaining spiritual comfort, positive emotions, which are the result of
the perception of sensory information from the surrounding world.
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Information is known to be divided into pragmatic, semantic and syntactical
(structural). The information theory of emotions, which was developed by P.V. Simonov [2],
is based on the practical component of the information flow from the external environment.
Another concept — activation, — by Lindsay-Hebb, relies on semantics. We will try to define
the relationship between the structural (syntactic) information and the emotions it generates.

In reinforcement of our intentions, we cite a monograph from the staff of the Scientific
Research Institute of Neurophysiology [3]: "The informational approach obviously has good
prospects for studying the relationship between brain processes and the psyche. Indeed, if the
information, which is in the aggregate of nervous processes and in the mental image, is
equivalent, then it is the analysis of the informational content of physiological processes that
will contribute to the study of the connection between cerebral and psychic phenomena" [3,
p-10]. Such research was conducted for decades under the supervision of Academician P.V.
Simonov. We do not doubt that such studies are significant for establishing this pattern.
However, emotions cannot be described in words and expressed in quantitative form. How
can we assess the "mental image" and what is meant by this phrase?

Apparently, we mean a psychological reaction to external stimuli in the form of
emotional states — "surprise", "oppression", "fear", and others, but how to evaluate
information coming from the external environment? If using the probability-statistical model,
how to determine the probability of satisfying "needs"? Moreover, how to determine what
needs are available to the perceiving subject at the time of perception?

As we see, the realisation of the idea of "studying the connection between brain and
psychic phenomena" faces many uncertainties. The author of this article proposes to evaluate
informational processes not in the brain structures, but on the "input" - the incoming structural
information. At the "exit" you can record an emotional response to the stimuli of the external
environment. Thus, the perceiving subject is regarded as a "black box". Emotional reactions
of the perceiving subject psychologists can evaluate by frequency characteristics of cardiac
contractions. When evaluating emotional responses, it is proposed to use the correspondence
principle: each emotional response corresponds to the informational feature of the external
environment. We accept this provision as a postulate because for healthy people the lack of
correspondence is impossible. If there is no correspondence, the perceiving subject will lose
its orientation in space. First of all, there is a visual perception of the architectural space.

The architectural medium consists of elements of different geometric modalities. They
can be linear, rectangular, angular, curvilinear, volumetric-plastic and the most incredible
irregular shape, as in a pile of construction debris. Moreover, the relationship of the
dimensional structure of all geometric modules contains structural information, which
corresponds to a sensory response to the perception of this data. Each link is the source of
elementary information, which gives rise to a sensory response-sensation. The sum of
omissions forms the emotion generated by the sum of elementary information.

Structural information, concluded concerning two elements of the dimensional
structure, is determined using a distinctive information model [4, p. 225-231].
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u=klg™, (1)
T

where:

u — visual information regarding two elements of a dimensional architectural form;

ri and r; — are elements of the dimensional structure of the architectural medium,
expressed in centimeters, meters (for linear and rectangular modality), degrees (for angular
modality); when determining the informativeness of the elements of the curvilinear modality
environment, the parts of the dimensional structure take the angles between the tangents to the
curve of the curve at points that divide it into equal segments;

k — a factor that takes into account the differential sensitivity of the human visual

system; with sensitivity, C :% k=76,56, [4].

< r.
U =Zklgr—’. )
i J

Structural information, determined by the above formula, is measured in elementary
differences (eler — the English transcription of Russian “anep” — “anemenTapHoe paznuuune”),
with a larger dimension being placed in the numerator, a smaller fraction in the denominator,
in which case the information will have a positive value.

Structural information, enclosed in tonal relations of the architectural environment,
can be determined by the different thresholds of visual distinction of the tonality, taking into
account the tolerance of the relationship, i.e. those relationships that allow us to disregard
subliminal differences. The same conditions for determining structural information will also
apply to colour relationships.

It is necessary to make structural-level differentiation of its elements of the
dimensional structure, to unify the computation of structural information, taking into account
the variety of physical parameters of both individual parts and architectural space as a whole.
We adopted the following classification of elements of the architectural space:

— urban level (level of the whole), including such elements of architectural space as
the gaps between buildings, the width and depth of streets, areas, the overall size of buildings;

— the level of the parts of the whole, including such elements of the architectural
environment as the cour d'honneur and avant-corps, porticos, large sections of buildings along
the vertical;

— the level of elements of architectural form, including window openings, piers,
intercolumniation, vertical inter-window spaces, cells of glass stained-glass windows;

— the level of details of the architectural form and space: above window hood molds,
window frames, details of entablatures;

— microstructural level (tactile): elements of the texture of surfaces, grass lawns, leaves
of crowns of bushes and trees.

The rules for calculating structural information are established by the researchers
before the beginning of the experiment to identify an emotional response to the perception of
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the architectural environment. It is necessary to take into account such qualities of
information as its novelty. The fact is that a particular part of the information is in the
memory of the subjects and the emotional reaction to it will differ from the perceived for the
first time. In advance, assuming that the new information will evoke a stronger emotional
response than the familiar, stored in the memory of the subjects.

It is necessary to dwell on one aspect of the perception of architectural space. It will be
about the dynamism of the informational flow, which entails the dynamism of changing
emotional responses. When the architectural space is perceived during the movement, the
structural information of the architectural environment acquires the "flow" qualities of the
informational flow: the angles of perception of the facades change, and the perspective angles
of the horizontal lines change. Notwithstanding the law of constancy of perception, the
dynamics of the informational flow is present. Some elements of the architectural
environment in the process of "dynamic" perception disappear from the field of vision, some
"swim" because of closer ones. However, the most critical moments of dynamic perception
are the borderline moments of the transition from one space to another, from a close space to
an open, wide. Here one can expect a surge of emotions, surprise, admiration and other
positive emotions.

Moreover, conversely, when moving from an ample space to a close, there may be an
emotion of discomfort, depression, even fear. Similar emotions are experienced by the
passengers of the train when they enter the tunnel. When the train leaves the tunnel, a
beautiful picture of the mountainous landscape opens suddenly with a breathtaking aerial
perspective. There is an emotion of freedom, relaxation, joy. Of course, it is tough to assess
the information content of a mountain landscape. However, to determine the dynamics of the
informational flow, and, consequently, the dynamics of changing emotional states in the
process of moving in the architectural environment is an entirely solvable task.

The examples above illustrate the "pulsating” environment that defines the "pulsation”
of the emotional states of the people who perceive it. However, such qualities of the
architectural environment are not always acceptable, when the physical parameters of space
dramatically change because it can generate stressful emotional states, feelings of discomfort.

The comfort of perception is one of the manifestations of positive emotion. It is
associated with minimal actions when perceiving a significant amount of structural
information. P.V. Simonov in his monograph [1] noted that "Throughout their existence,
people have repeatedly been convinced of the advantages of certain forms of organisation and
their actions, and the things they create. The list of these forms includes the proportionality of
the parts of the whole, the absence of unnecessary parts that do not work on the basic design,
the coordination of the combined efforts, the rhythm of repetitive actions, and much, much
more. And, further: "Aesthetic pleasure is a positive emotion associated with the satisfaction
of a minimum of three needs: cognition, the economy of the force of weapons with
knowledge, skills and abilities that lead to the achievement of the goal in the shortest and the
right way" [1, p. 47].
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The author dared, single out in the quote of the famous scientist the most vividly
reflecting the means of achieving and the result of the manifestation of positive emotions: the
proportionality of the parts of the whole and the saving of forces. It is the economy of forces,
as a manifestation of the principle of the least action, that is achieved using the proportionality
of the parts of the whole [4]. The proportionality of the architectural environment is achieved
by the informational unity of the relations of all, or the majority, elements of its dimensional
structure. Any proportionality based on the belonging of its elements to a proportional series
of quantities, which is a geometric progression:

PP o
_Q__@——m 4 — .4,
ry r2 r3 T4
Fig. 1. Proportional series of quantities.
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As can be seen from the figure L =-2=-== .
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The mathematical dependence between any members of this series of elements looks

like this:
r s
L=p, 3)
T

where:

ri and rj — are any members of a proportional series of quantities;

p — the basis of a proportional series of quantities is the ratio of the two neighbouring
terms of the series;

s — is the integer of the natural number corresponding to the difference of the ordinal
numbers of the terms of the proportional series, s = j—1i.

If we substitute (3) in (1), we obtain:

u=klgp=sklgp. 4)

In the last expression, k and p are const for any proportional series. Therefore — const

for any proportional series of quantities and is its information module . If during the

calculation of structural information, it turns out that the information is multiple u«, for

example, ten eler, this is evidence of the membership of the dimensional structure elements
entering into the relations, to a single system of proportionality.

Information has the properties of discreteness and disabilities. Suppose that the visual
information U is divided into equal portions, and this took N "division" operations. If one part
increases by ten times, the number of actions for the division will be reduced by a factor of
10. Thus, the visual system will spend ten times less effort (action) on the perception of visual
information U. The fewer operations the optical system makes, the more comfortable the
understanding of visual information will be. This is the principle of least effort.
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The visual information enclosed concerning two neighbouring elements of the
dimensional structure is called the information step of the relation (U). The magnitude of the
information module relative to the information steps that it links characterises the information
unity of this set of information steps. If we accept the maximum unity index for 1, it can be
achieved only if the informational steps are equal, i.e. their informational module will be
equivalent to the information steps, i.e., u;, =u; = 4. The formula determines the index of

proportionality /7, :
24

u; +l/lj

II =

c

=1.0. 5)

In the same way, one can determine the index of proportionality of any pairwise taken
neighbouring information steps of the architectural form or the environment as a whole.

The comfort of perception as a manifestation of positive emotions is the most
characteristic in the field of art. "It is important not only to forget that feelings, emotions,
experiences are not the goal of art, but the consequence of the perception by the listener, the
reader, the viewer of the" message "about the world that the images of the artistic work bear
to him as a result of the artist's knowledge of the" humanized "reality. True musicians do not
express feelings in music, but make music into feelings - this amazing remark is true not only
for musical creativity "[1, p. 28].

We will try to extrapolate this idea of P.V. Simonov into architecture, especially since
"architecture is music that has frozen in stone" (Gogol).

The harmony of the architectural form and the architectural environment as a whole
can be quantified if we consider it as a sensually perceived phenomenon from the general
scientific sense of perception. It consists of the fact that any living system to ensure its vital
activity tends to consume the maximum amount of information coming from the external
environment, with the minimum costs already accrued for the assimilation of the incoming. It
is quite logical, for development is the accumulation of information, and if the system spends
more than it receives, it will not develop. Consequently, this growing sense of information
processes in living nature reflects the principle of least action.

The principle of least action is considered to be the ultimate meaning of all physical
laws in various sciences. Sensual perception obeys the laws of physics, as it is the result of
physicochemical processes occurring in our nervous system under the influence of external
stimuli. Therefore, knowing that the human body evaluates the information coming into it
from the positions of least action, let us consider the problem of assessing the proportionality
of the architectural form through the prism of this principle.

If we consider visually perceived information as a result of the interaction of data
coming through the visual system with the information memory of a person, then we will
judge the rationality of this communication by how many microprograms of our mind were
used in the process of perception and how much information was accounted for by one
microprogram.
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As early as 1912, M.V. Bancroft gave the following interpretation of the principle of
least action for biological systems: "The changes affecting the system (biological) are such
that they tend to minimise the perturbation of the external order" [5, p. 12]. In other words,
the information processes in the biological system proceed in such a way as to maximise the
information of the outside world to perform a minimal amount of actions for its assimilation.

Since the information, according to our interpretation of A. Kolmogorov, is the "length
of the perception algorithm", and the information modules are separate operations linking the
neighbouring information steps, the efficiency of perception will be determined by the amount
of information per one such operation. This value will reflect the magnitude of the action of
the visual system and the information ordering of the architectural form, that is, its
proportionality.

The number of information modules contained in two adjacent information steps is the
modular capacity (E) of the sum of these information steps:

u; + l/lj

E= : (6)
H;;
The modular capacity of a composition containing m pairs of information steps will
be:
U U
E = —J | (7)
2 M

The measure of the harmony of a composition containing m pairs of information steps
will be:

Z(”i +u;)
—_2
M, = 5 ()

The measure of harmony characterises the strength of the information unity of the
relations of the dimensional structure of the architectural composition. The stronger the
information link between neighbouring information steps, the less the number of information
modules will fit into their summary information. The more information will come from one
information module, the higher the measure of harmony, the more comfortable the perception
of the architectural form.

If we accept A. Kolmogorov's (1965) position that information is an expression of
complexity, then in the last formula in the numerator we get complexity. Information unity of
the architectural form is a consequence of its proportionality. Therefore, the total modular
capacity in the denominator will characterise the degree of disorder in the architectural form.

Thus, the measure of harmony is a function of the complexity and orderliness of the
architectural form and can be viewed as an informational interpretation of the aesthetic
measure of Eysenck [6, p. 250-260)].

Two squares with the same type of division are listed below to illustrate this message,
but with different ratios of the elements of the dimensional structure (Fig. 2). Below them are
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information fields that allow the reader to calculate the measure of the harmonicity of each
square independently. In the centre of each cell the information step of the ratio of its sides is
indicated, and near the arrows - the information step of the rate of the elements is pointed to
by the arrows. We give the final result of the calculations.

The measure of the harmony of the square A is 6.16 eler; the square B is 8.2 eler. Most
participants in the expert survey, who were asked about the comfort of visual perception of
the squares, favoured the square of B.
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Fig. 2. Information fields of squares A and B

The comfort of perception is a positive emotion that is born with the understanding of
visual information, which is created by the architectural environment. It is the most potent and
inexhaustible source of emotion. It can not be eliminated from our lives. It cannot be
discarded as a failed painting or turn off the TV if the unpleasant music is playing. The
architectural environment surrounds us, generating both positive and negative emotions. In it
we live, our future depends on what will be tomorrow.

An outstanding British politician of the 20th century, Winston Churchill once said:
‘We shape our buildings; thereafter they shape us’. Harmonious architecture, generating
positive emotions, forms a congenial personality, and harmonious individuals establish a
peaceful society. Therefore, the problem raised here is of civilizational significance. Solving
the task of formalising emotions depending on the informative nature of the architectural
environment will allow us to design our environment in the future with pre-defined emotional
characteristics.
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Abstract

The analysis of semantic properties of green/3emenuii colour in the English and Ukrainian languages
conducted on the basis of dictionary entries and linguistic corpora data shows how colour categorization is
shaped in language and fiction by both nation's common cognitive universals and their socio-cultural
evolutionary processes. Corpora data analysis shows semantic extensions of green colour terms in fiction, which
are explained in terms of individual authors' cognitive shifts within universal physiological parameters.
Expressing personal emotions and implied pragmatic aims writers either create new colours or makes semantic
shifts in the existing ones. Metaphors, metonymies, and similes serve basis to create extended green/3enenuii
colour meanings. Synaesthetic shifts of colour perception also enrich colour semantics. Structural extensions of
green colour are the combinations of colour term with quality or quantity modifier, which not only denote
physical properties of colour, but also show colour emotional and psychological value for the speaker or writer.
Keywords: colour terms, semantic structure, corpus research, semantic extensions.

Semantic extension of colour terms is the linguistic process of widening words range
of meanings by means of semantic shifts and semantic transference, which lead to polysemy
[3, p.112]. In fiction semantic changes are carried forward by specific individuals (writers)
who think in particular ways, although they can be constrained by physiology and guided by
social values. The measurement of colour categories in literary texts provides a close look at
the various propelling incentives in the domain that is probably universal [4, p. 34].

The semantic extensions of green colour term in English and Ukrainian fiction are not
yet studied in details which determine the aim of our research. The key method used in the
study is newly refined descriptive methods, bases on the data from corpus [5]. Corpus-based
research of green/zenenuti usage in both languages provides objectivity, reliability and
accuracy of the received data, presenting not simply quantitative findings, but also exploring
the importance of these findings for semantic structure of green colour.

Measurable change of colour meaning progresses through diverse trajectories in
closely related languages whose social milieus are radically distinct. Thus, variations in
colour terms in the English and Ukrainian languages can be explained in terms of individual
cognitive shifts within universal physiological parameters. Still sometimes a socially enforced

conservatism creates tension between the preservation of traditional colour categories and the
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addition of new ones, which results in the creation of deep semantic structure of colour terms
in language. While the model of individual author cognition explains how colour categories
change at the basic level, a social model accounts for differences between communities.
Cognitive and structural shifts of colours meanings introduced by writers in fiction gradually
become common and generally accepted in society, extending the semantic structure of colour
terms.

Existing research in colour naming and categorization primarily reflects two opposing
views: according to a Cultural Relativist view (F.Boaz, E.Sapir, B.L.Whorf, L.Wittgenstein)
colour perception is greatly shaped by culturally specific language associations and perceptual
learning, and a Universalist view (E.Rosch, A.Wierzbicka) [6, p. 23—45] emphasizes pan-
human shared colour processing as the basis for colour naming similarities within and across
cultures. Our research presents an alternate view that specifies how colour categorization is
shaped by both common cognitive universals and socio-cultural evolutionary processes. The
research of dictionaries entries and corpus-based analysis reveal differences, as well as
similarities between English and Ukrainian green/3enenuti colour semantics and its extensions
in fiction.

Semantic changes of colour terms always result in colour semantic shifts, due to
bilateral character of linguistic sign. Combining expression side and content side, colour
meaning changes with every change of its form and thus extends semantic structure of the
word.

Whereas any colour term can be used for description and identification in literary
texts, it appears that only the most basic terms are regularly employed for structural type
modification [1, p. 176]. Thus in fiction basic colour terms are often accompanied by
additional attributes or value characteristics of different quality.

Extended colour terms modification is common in ordinary language use. Structural
extensions of colour terms can be understood as sets or semantic and lexical fields of one
particular colour. According to the semantic properties of colour modifiers, structurally
extended colour terms in English and Ukrainian fiction can be grouped into such classes:
colours with light-darkness, intensity and emotional value, temperature, texture and material

display and basic colours and hues combination.

IntellectualArchive Vol. 7, No. 1, January/February 2018

79



Any given colour can be described in terms of its quantity or value. Value is defined
as the relative lightness or darkness of a colour. It is an important psychological characteristic
of colour as light hues are often associated with positive emotions, while black with negative
ones. Such colour perception peculiarities are based on the archaic stereotypes of world
perception, and originate from the day-night opposition, in which day is associated with light,
familiar, well-known things, and night is treated as dark, unknown, strange and dangerous.
For example, Eng. dark horse is ‘a competitor in a race or contest about whom little is
known’, and Ukr. ceimauysa is ‘well-lighted room in the house, which is used only during
holidays and religious celebrations’.

Ordinary language can be used for developing a system of colour modifying
structures. The elements of these are adjectives and colour terms, the adverb/intensifiers Eng.
very, extremely, almost, completely; Ukr. oyowce, abconrommno, naozsuuatino and adjectives

which refer to colour or shade of colour. In literary texts colours with intensity display are

used to describe setting and characters. At the same time high intensities of green colour
attract and give feelings of activity, as for instance, in Eng. dark olive, dark spring green,

dark turquoise and Ukr. sickpaso 3enenuii, memno-eecnano-szenenuti. Low intensities are quiet

and subdued and are seldom noticed (Eng. pastel green, medium sea green; Ukr. nacmenvHo-
senenuti). Compare the following examples:
(1) Charles dropped into a deep sleep where lumbering Thurber cartoon figures with

guns in their hands chased him through a landscape of pastel green, dotted with red flowers

(S. Brett Cast in order of disappearance);

(2) Ice-brightness and the rare intense green flare of ocean sunsets; lightning's

tongues fields furred under a harvest moon all the honey-strokes of colour (C.Evans
Cometary phases).

The modified colour terms of emotional value are also formed by combinations of
adjectives and colour terms [6, p. 103]. Still unlike colour terms with intensity display, this
group is unique for every writer, as he expresses his own vision of world and gives his
personal evaluative characteristic of colour. For example, green / 3enenuii can be Eng. strong,

luxury, precious; Ukr. wedpuii, bacamuii, npueMHuil oxy:
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3ae0sku wedpitl 3eneni, BUUHAKAM MA COHAWHUKAM, a CI3bMU 3A20PbOBAHA  OCIHb,
Oe3HIdHCHA 3IMA AOO0 X0N0OHA HECMINUBA NPOBECIHL HAUesU BANAMb, Oyiicue NIOKPeCIonms
yci 31uoui, yo6osmeo, beznpocsimuicms scummsi (O.IBanenko Mapis).

Some adjectives, which are added to colour terms to intensity colour, are already
common in everyday language and are not perceived by readers and writers as figurative [2,
p-41]. For example, deep green in the following citation sounds common comparing to other
metaphors in the verse:

Apples Where are the old apples, the conical, uneven apples, obscurely ribbed,
ripening to deeper yellow, the crimson-cheeked apples, marbled and washed with clear red,

the deep green apples (F. Pitt-Kethley Sky ray lolly).

Temperature affects peoples' eyes interpretation of the colour tints in art, but in fiction
it creates additional evaluative connotations. Warm hues suggest aggression, sunlight, heat,
stimulation, cheerfulness, heaviness, and dryness. Cool hues imply sky, water, distance,
shadows, quiet, lightness and wetness. Green hues can be both warm (Eng. golden green,
sunny green; Ukr. xaxki, owcoemo-3enenuti ) and they will create positive light atmosphere, or
they may be cool (Eng. neon green, iceberg lettuce; UKr. xonip samopoocenoi m’smu,
akeamapunosuit), which depress, irritate readers or even make them be afraid:

Hy 11 nimo o sudanocs! Taxe na Bonuni pioko 6ysae. Conys moeco, 3eieHi meHnioi,
cnigie (M. OmniitHuk Jlecs).

Texture or material of which coloured things are done let readers easier imagine
specific features of colour in this or that situation. This quality is natural still it often implies
evaluative connotations. The term fexture of the colour means, the change in the colour
because of the application of texture of the surface. However implication of texture of colour
is more meaningful than the usage of colour alone. Colour connotative meanings are added to
those of the texture or material. For instance, such modifiers as Ukr. oxcamumosuil,
woskosut, amnacuui denote beauty and tenderness of green grass.

Combinations of different colours and hues make separate category of structurally
modified colour terms. As far as colour combinations are used in fiction for nature
description, green is often modified by other basic colours, especially by yellow, blue and red.
Yellow-green / srcoemo-3enenuii, scientifically called chartreuse, is typical colour of grass and

the sky in the evening. This combination occurs very often in natural conditions, because
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green and yellow are neighbouring colours of spectrum. Such structural colour modification
can also be explained by the natural process of fruits and crop plants ripening, when for
example, green apples gradually become yellow. In this case colour of apple makes one
colour category, no matter whether it is green or ripe. Contemporary writers base their green-
yellow colour characteristics on personal perception of physical air conditions. For example,
in Ukrainian and English prose texts forest or step can be of green-yellow colour.

Structural extensions of green colour add new connotative meanings to it semantic
structure. Not only physical features of colour, such as light-darkness, intensity, temperature,
texture are characterized, but their emotional value as well. Combinations of colours and hues
result in new symbolic and associative meanings, which are based on writers' and speakers'
perceptual experience and cultural knowledge. Further research can be held to systemically

analyze evolution in colour meanings in a cross-linguistic and cross-cultural perspective.
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Conflict communication is a complex process in which humans initiate and maintain their social
relationships and emotional contacts with each other by means of verbal and nonverbal signs. People
communicate differently that often causes misunderstandings. Conflict communication is defined as a natural
disagreement resulting from individuals that differ in their attitudes, beliefs, values or needs, and is presented in
their speech. Conflict tends to be accompanied by significant levels of misunderstanding that considerably
exaggerates the perceived disagreement between interlocutors. Conflict communication has several general
characteristics. It arises because of people’s miscommunication and develops in accordance with the speakers’
goals and objectives. Thus, conflict can be of different intensity levels: low, medium, and high, which
presuppose various styles in facing conflict: avoidance, blaming and power usage.

Keywords: conflict communication, interpersonal conflict, pseudo-conflict, content conflict, value
conflict, ego conflict.

This paper aims at studying the basic notions of conflict communication and outlining
the main scientific approaches in conflict communication analysis.

Communication is a social interaction where at least two interacting agents share a
common set of signs and a common set of semiotic rules. There is the sender, who encodes
messages and the receiver, who decodes messages. It is  important
to understand that during communication the role of sender does not belong exclusively to
one person and the role of receiver to another. Instead, the processes of sending and receiving
are constantly being reversed [4, p. 7]. However, the interlocutors are affected with the
context and their communication skills, attitudes, and the experiences. In many cases, the
message sent differs from the message received because of noise, which leads to
miscommunication and results in conflict.

In psychology, conflict is a struggle resulting from incompatible or opposing needs,
drives, wishes, or demands [7]. In other words, a clash of interests, values, actions or
directions often sparks a conflict. Conflicts refer to the existence of that clash.
Psychologically, a conflict exists when the reduction of one motivating stimulus involves an

increase in another, so that a new adjustment is demanded.
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Interpersonal conflict represents a struggle between two or more people as a state of
discord caused by the actual or perceived opposition of needs, values and interests. Conflict as
a concept can help explain many aspects of social life such as social disagreement, conflicts
of interests, and fights between individuals, groups, or organizations. Without proper social
arrangement or resolution, conflicts in social settings can result in stress or tensions among
people [5, p. 467-503].

There is the distinction between the presence and absence of conflict with the
difference between competition and co-operation. In competitive situations, the two or more
individuals have mutually inconsistent goals. Therefore, competitive situations, by their
nature, cause conflict. However, conflict can also occur in cooperative situations, in which
two or more individuals have consistent goals, because the manner in which one person tries
to reach their goal can still undermine the other individual.

Therefore, conflict communication is the dynamic process, the model of social
interaction, which includes at least two counterparts, who compete with each other on the
ground of opposing needs and demands.

Conflict is apt to occur wherever human differences meet. It is the clash of opposing
beliefs, opinions, values, needs, assumptions, and goals. Conflict can result from honest
differences, from misunderstandings, from anger, or from expecting either too much or too
little from people and/or situations. Conflicts can be handled rationally or irrationally. In
addition, conflict does not always require two or more to argue [6]. A person can sometimes
be in conflict with oneself. This occurs when an individual finds oneself having to choose
between two or more mutually exclusive options.

Interpersonal conflict occurs when the same type of opposition process occurs
between two or more individuals. Such encounters can be prompted with differences in
perceptions and interests, a scarcity of resources such as money, time, or position, or by
rivalries in which we find ourselves competing with someone else. Those involved in either
an intrapersonal or an interpersonal conflict usually feel pulled in different directions at the
same time [4, p. 181-185].

People adopt a number of different styles in facing conflict.

First, it is very common to see a person who avoids or denies the existence of conflict.
In this case, the conflict often lingers in the background during interaction between the

participants and creates the potential for further tension and even more conflict.
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A second response style is that of one person getting mad and blaming the other
person. This occurs when a person mistakenly equates conflict with anger. This stance does
nothing to resolve the conflict and in fact only serves to increase the degree of friction
between the two participants by amplifying defensiveness.

A third way, which some people use to resolve conflict is by using power and
influence to win at the other’s expense. Other people appear to compromise in resolving the
conflict, but they subtly manipulate the person in the process, and this, again, perpetuates the
conflict between the two parties and compromises the trust between them [1].

In the presses of communication, conflict can be categorized in different ways.

First, it is possible to identify the type of goal or objective about which a conflict
revolves. Goals or objectives can be non-shareable (For example, two teams cannot win the
same basketball game), or they can be shareable (One team wins some games and the other
team wins some), or they can be fully claimed and possessed by each party to the conflict.

Second, conflicts can be categorized according to their level of intensity. In low-
intensity conflicts, the interactants do not want to destroy each other; they devise an
acceptable procedure to help control their communications and permit them to discover a
solution that is beneficial to each. In medium-intensity conflicts, each party feels committed to
win, and winning is seen as sufficient. No one feels that the opposition has to be destroyed. In
high-intensity conflicts, however, one interlocutor intends to destroy or seriously hurt the
other. It is in these conflicts that victory must be total [2].

A conflict can also be classified as a pseudo-conflict, a content conflict, a value
conflict, or an ego conflict. Although not really a conflict, a pseudo-conflict gives the
appearance of a conflict. It occurs when a person mistakenly believes that two or more goals
cannot be simultaneously achieved. Pseudo-conflicts frequently revolve around false either-or
judgments (Either I win or you win) or simple misunderstandings (failing to realize that you
really agree with the other person). A pseudo-conflict is resolved when the speakers realize
that no conflict actually exists.

A content conflict occurs when individuals disagree over the accuracy of a fact, the
implications of a fact, a definition, or the solution to a problem. If the opponents realize that
facts can be verified, inferences tested, definitions checked, and solutions evaluated against
criteria, then they can be shown that a content conflict can be settled rationally.

In contrast to a pseudo-conflict and a content conflict, a value conflict arises when

people hold different views on some issue of a particular nature. The realistic outcome of such
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an encounter would be that the counterparts would disagree without becoming disagreeable —
that is, they would discuss the issue and learn something from one another, ever though they
might continue to disagree. In effect, they would agree that it is acceptable to disagree.

Ego conflicts have the greatest potential to destroy a group. They occur whenever the
opposing sides believe that winning or losing is a reflection of their own self-worth, prestige,
or competence. When this happens, the issue itself is no longer important because each person
perceives himself or herself to be on the line. This in turn makes it almost impossible to deal
with the situation rationally [4, p. 9].

In any situation, problems can develop if people fail to deal with conflict
appropriately. There are certain definite benefits to be derived from handling conflict
effectively. Alan Fillcy in the book Interpersonal Conflict Resolution identifies four major
values arising from conflict.

First, many conflict situations can function to eliminate the probability of more serious
disharmony in the future.

Second, conflict can increase our innovativeness by helping us acquire new ways of
looking at things, new ways of thinking, and new behaviours.

Third, conflict can develop the sense of cohesiveness and togetherness by increasing
closeness and trust.

Fourth, it can provide people with an invaluable opportunity to measure the strength or
viability of their relationships [3, p. 259-267].

Overall, there are different types of disagreements and problems that can arise during
intrapersonal and interpersonal encounters. Particular conflict behaviour affects each of
counterparts differently. Some people perceive themselves to be involved in a conflict if they
are deprived of a need or if someone impinges on their territory or disagrees with them about

the way, they define a particular role, whereas others do not.
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Abstract

The contrast between Good and Evil is salient in fairy tales that aim at teaching children socially
acceptable behavior. Conventionally, in contemporary both English and Ukrainian literary fairy tales the
personages are strictly divided into the team of Good and the team of Bad. In accordance to good/bad criterion,
all characters of literary fairy tales can be further subdivided into those who cause Evil; those who suffer from
Evil; and those who create Good and fight against Evil. Similarly, functional classification of characters
distinguishes those fairy tale personages who are perceived as good (the hero, the princess and the princess’
father, the donor, the (magical) helper) and those who are believed to be bad (the villain, the false hero, the
dispatcher). Good characters are opposed to bad in their appearance, social status and deeds. According to the
unwritten fairy tale rule, good personages always win in the end. They are praised and rewarded because they are
the protectors of moral virtues and social values, while bad ones are punished for their dishonest deeds.

Keywords: Good and Evil, good personages, bad personages, literary fairy tales.

Dualism seems to be deeply-rooted in human mind and is supported by the elaborate
system of categorisation, acquired by people in childhood. Thus, binary oppositions good/bad
in English and xopowe/nocane in Ukrainian tend to be the most vivid in children stories,
namely fairy tales. This paper aims at studying the transformation of characters’ images in
contemporary fairy tales in the light of contrast between Good and Evil.

Literary fairy tale is a type of short narrative about fairies or other mythical or magical
beings, especially one of traditional origin that involves a far-fetched sequence of events [5, p.
112-113]. Literary fairy tales typically feature such folkloric characters as fairies, goblins,
elves, troll, giants or gnomes, and usually magic or enchantments.

Contemporary fairy tales are created by writers under the influence of Postmodernism.
Thus, they are characterised by Postmodern play in the text, especially, on the level of
personages with mythological creatures, as well as by the sense of moral freedom, which
should not be confused with Postmodern defragmentation and desacramentality [6, p. 145].
Moreover, the role of recipient becomes very important. Unlike traditional fairy tales, literary
ones, starting from the 80-s of XX century are written for children. Thus, some “unwritten

prohibitions” exist for such stories [6, p. 214-225], in particular, 1) prohibition of pain (the
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hero does not usually feel pain in fight with his enemies); 2) prohibition of blood (blood of
hero is not shown as well as blood of enemy, when the enemy is killed, he disappears, or turns
into dust); 3) prohibition of death (positive characters cannot die, in case if they are killed
they should arise from the dead at the end of the fairy tale); 4) prohibition of passion and
combination of good and bad in one character (hero represents certain type of personal
qualities: brevity, honesty, wisdom).

Contemporary Eastern European (Ukrainian) tales combine traditional folkloric
structures with futuristic technological paraphernalia, while Western (English) tales more
frequently combine innovative narrative strategies with established fairy tale tropes and
characters. The goals of the former have tended more towards overt social criticism, coupled
with the tale-teller's inherent desire to entertain, while the goals of the latter reverse the order
of importance, but share the same basic purpose.

According to M.M. Bakhtin, literary fairy tales belong to separate genre of literature
[2, p. 67]. However, as literary fairy tales originate from traditional tales, they preserve basic
opposition good/bad, characteristic to folk tales. All events in literary fairy tales are organised
on the basis of good and bad (evil) opposition. These stories serve to describe a particular
moral, an action of goodness achieved through courage, sacrifice, and a helpful dose of magic.
They centre on timeless issues of loyalty, honour, and brevity. Thus, their main rule is: good
magic defeats evil magic, because only a person of all moral virtues can possess and use good
magic [5, p. 112-119]. These stories create such space, where it is always possible for Good to
triumph. Bad characters are always defeated by good or punished with the help of magic.

Thus, the system of personages is also used to show difference between good and bad.
Characters may be entirely fictional, or they may be based upon real entities, contemporary or
historical. They may be human, supernatural, mythical, divine, animal or personifications of
an abstraction [4, p. 66—68]. The characteristic feature of contemporary fairy tales is that bad
personages can become not bad (they will never become good), while good characters can only
improve their positive qualities.

In accordance to good/bad criterion, all characters of literary fairy tales are divided
into 3 groups: 1) those who cause Evil; 2) those who suffer from Evil; 3) those who create

Good and fight against Evil [4, p. 113].
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1) Those who cause Evil are always negative personages. The most popular characters
include trolls, giants, Baba Yaga, Koschei, man-eater, stepmother, and evil master. These
images can be realistic, allegoric and fantastic.

2) Those who suffer from Evil perform the victim part. They can either be passive,
waiting till somebody helps them, or active, resisting Bad themselves, but still lacking
strength to overcome it.

3) Those who create Good and fight against Evil are always positive personages. They
are usually magicians, warriors, and their assistants: brides, prophets, domestic and wild
animals. Images of good animals-helpers are derivative from folk fairy tales and from
traditional belief in animals’ sancrity. Human positive personages often reflect their one or
two greatest virtues, for example physical strength, mental abilities, practical skills, which are
usually hyperbolised (exaggerated) [ibid.].

In the course of our research we have found out that V. Y. Propp’s classification of
fairy tale personages types, although is based on the dominant functions of characters and
their place in plot development, still reflects traditional division in the team of good and the
team of bad [7, p. 95-99]. There are only 3 negative character types among 7 of them.

The protagonist of the fairy tale is always the main character. He or quite often she is
the one without whom there would be no story, as he/she in the centre of author’s
attention and the one who moves the plot. What is more, the hero or victim/seeker hero is a
central positive personage who units others from the team of good. This character reacts to the
donor and weds the princess as a reward.

According to V. Propp, other good fairy tale personages are subordinate to the hero.
They either help the main positive personage or are those in favour of whom the hero acts.
Among them, we should mention the princess, who is often sought for during the narrative
and usually marries the hero at the end of the story; and the princess’ father, who gives the
task to the hero and identifies the false hero.

Although the princess and her father are usually shown together, functionally, the
princess and the father cannot be clearly distinguished [7]. Their functional role in
contemporary fairy tales often changes from passive into active, especially if consider
princess. From the feministic perspective, she cannot only acquire the right to speak and have

her own position, but also becomes participant of many events in fairy tale.
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Other good characters are represented by the donor, who prepares the hero or gives
them a magical object; the (magical) helper, who helps the hero in the quest.

The most prominent character against whom the protagonist struggles is antagonist.
He/she/it is always a negative personage, and according to V. Y. Propp [7], is called the
villain. Representing bad in contemporary fairy tales, the villain is often personified, though,
in case if it is a collective Evil, it is not so distinguishable. The actions that fall into a villain's
sphere are as follows: 1) a story-initiating villainy, where the villain caused harm to the hero
or his family; 2)a conflict between the hero and the villain, either a fight or other
competition; 3) pursuing the hero after he has succeeded in winning the fight or obtaining
something from the villain.

None of these acts necessarily occurs in a fairy tale, but when any of them do, the
character that performs the act is the villain. The villain therefore can appear twice: once in the
opening of the story, and a second time as the person sought out by the hero. When a character
performs only these acts, the character is a pure villain [4, p. 210-213]. Various villains also
perform other functions in a fairy tale; a witch who fought the hero and ran away, and who
lets the hero follow her, is also performing the task of "guidance" and thus acting as a helper.

The functions can also be spread out among several characters. If a dragon acts as the
villain, but is killed by the hero, another character (such as the dragon's sisters) might take on
the role of the villain and pursue the hero.

Two other characters could appear in roles that are villainous in the more general
sense. One is the false hero. He is the one who takes credit for the hero’s actions or tries to
marry the princess. This character is always villainous, presenting a false claim to be the hero
that must be rebutted for the happy ending [3]. His actions are dispraised. Among such female
characters are stepsisters, who pretend to be beautiful princesses instead of poor “Cinderella”
girl.

Another character, the dispatcher, sends a hero on his quest [1, p. 95-99]. This might
be an innocent request, to fulfil a legitimate need, but the dispatcher might also, villainously,
lie to send a character on a quest in hopes of being rid of him. So, the dispatcher is the
character who makes the lack known and sends the hero off.

All in all, personages of contemporary English and Ukrainian literary fairy tales are

used to show difference between good and bad. Good characters are opposed to bad in their
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appearance, social status and deeds. According to the unwritten fairy tale rule, it is common
that good personages leaded by the hero always win in the end. They are praised and
rewarded because they are good protectors of moral virtues and social values. Thus, the
opposition of good and bad in contemporary fairy tales usually ends up with the victory of
good, although sometimes the story can have an open ending, when small victory over bad

allows hero fight against Evil in the fairy tale sequels.
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Abstract

The overall performance of the teacher of physical culture substantially depends on presence at them of
psychological knowledge and abilities. The practical success in the solution of pedagogical problems of
education of harmoniously developed creative person depends on the level of their psychological literacy.
The most important conditions of improvement of psychology and pedagogical process is accurate understanding
of the purpose of joint activity of the pupil and teacher, its transfer to the principles of democratization and
humanization. Ideas for reconstructing of pedagogical process on the basis of cooperation pedagogics are
presented. The key role for development of theoretical and methodical fundamentals of psychology of physical
training is played by the pedagogical psychology studying psychological problems of training and education,
those conditions of pedagogical process which create the maximum developing effect of training.

Keywords: physical training, physical culture, pedagogical process, psychological knowledge

Psychological knowledge strongly was part of necessary theoretical training of
specialists on physical culture, sport and tourism. The overall performance of the teacher of
physical culture, the trainer substantially depends on presence at them of psychological
knowledge and abilities. To organize training process to the trainer, process of physical
training to the teacher of physical culture, it is impossible to provide successful performance
of the athletes at competitions without knowledge of psychological regularities in behavior of
the person in various situations. All this speaks about need of systematic studying of
psychology as important subject for the experts working with people.

In focus of attention of psychology of physical training psychological regularities of
formation of the personality are in process of physical education and sports activities. Experts
of this profile represent mass and popular profession in modern society. The practical success
in the solution of pedagogical problems of education of harmoniously developed creative
person depends on the level of their psychological literacy.

Training of experts and students in fundamentals of psychology of physical training

demands more accurate psychology and pedagogical orientation. Existence of difficulties in
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development of psychology of physical training, in development of theoretical and
experimental bases of this cross-disciplinary branch of pedagogical psychology requires close
and close attention to it.

The psychology of physical training has own subject domain of researches of mentality
of the person as persons. The understanding of the person as subject of the motive, physical,
motor activity presented at all levels of the mental organization of the personality and
included in all vital manifestations of people is initial. As the subject of psychology of
physical training is refraction of psychological knowledge specifically to activity of the
teacher of physical culture and the trainer by the form sport solving problems of education
and formation of the personality means of physical culture.

The most important conditions of improvement of psychology and pedagogical process
is accurate understanding of the purpose of joint activity of the pupil and teacher, its transfer
to the principles of democratization and humanization. According to these principles
reorientation of teaching and educational process from reproduction of examples of ready
knowledge, motive skills on formation at children and teenagers of conscious need for
physical improvement and education of habits to healthy lifestyle is necessary. For this
purpose educational process has to be sated first of all with data from area of personal and
social hygiene, physiology, psychology, the theory and technique of physical training which
form evidence-based views of social and biological essence, of role and possibilities of
physical culture in development of the person. In this sense studies on physical culture have to
turn gradually into lessons of knowledge of, the organism, the moral and strong-willed
qualities, spiritual and physical capacities.

Saturation of teaching and educational process by big variety of educational and
methodical material, use of various forms, methods and the organizations of the educational
and out-of-class work considering regional, national traditions, modern sports fashion, the
interests of the specific pupil is not less important.

Reconstructing pedagogical process on the basis of cooperation pedagogics, it is
necessary to be guided by its leading positions (ideas):

- exception of methods of coercion to the doctrine and application only of such methods
which include children in the general process of mastering physical culture, cause the joy of

occupations and of achievement of result, contribute to forward motion and the development;
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- the "difficult purpose" providing gradual development of strong-willed qualities,
personal responsibility, belief in possibility of overcoming difficulty;

- the "support" allowing any pupil to progress consistently in the doctrine;

- the "advancing" consisting in the accelerated development strong, the most capable in
this type of motive activities (physical exercises) of pupils;

- "large blocks" which allow to acquire the main intrinsic concepts, communications, to
seize "systems" of means and methods of physical culture that promotes increase in volume of
the mastered material and reduces loads of the pupil;

- "introspection”, the commonwealth with parents;

- control forms, new approaches to gain score which are focused on the doctrine without
coercion. As shows the best pedagogical and foreign practices, for the successful solution of
the tasks connected with education of habit of healthy lifestyle, two physical education classes
in week insufficiently. The third lesson is required. Since the main school, two-three lessons
in quarter have to be devoted to formation of profound knowledge in the field of valueology
and to use of this knowledge in everyday life.

In the light of the developed ideas of reorganization of teaching and educational process
on physical training it is more preferable to use quality indicators of achievements of pupils:
quality of mastering the program material including theoretical and methodical knowledge,
movement skills and abilities, ways of recreational and sports activity. The special attention
has to be deserved activity of pupils on classes in physical culture, ability to lead healthy
lifestyle. At assessment of achievements of especially weak pupils in the physical relation it is
necessary to be guided by rates of advance of results in development of their motor abilities to
a large extent.

As a result it has to become source of positive emotional experiences, will lead to
formation of requirement and desire to be engaged in physical exercises, and maintaining
healthy lifestyle will gain personal sense.

Approach to theoretical fundamentals of psychology of physical training proceeds from
understanding of integrity and the continuity of process of formation and development of the
person as persons, from the provision on unity of her consciousness and activity, dialectic

communication of processes of intellectual and physical maturing of the person as individual

IntellectualArchive Vol. 7, No. 1, January/February 2018

95



in all variety of its individual and typical properties formed and realized in close connection
with conditions of activity and by means of it.

The key role for development of theoretical and methodical fundamentals of psychology
of physical training is played by the pedagogical psychology studying psychological problems
of training and education, those conditions of pedagogical process which create the maximum
developing effect of training.

One of the main objectives of reorganization of physical training of children and
teenagers — updating and expansion of scope of the basic and applied pedagogical,
psychological, biological, medical, sociological and cross-disciplinary re-searches reflecting
relevant and perspective requirements of physical culture and healthy lifestyle of children and

teenagers taking into account regional and national specifics of work.
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Abstract

The article is investigated the contribution of Ukrainian scientists in didactics in the XX™ — the
beginning of the XXI* century, who identified the bases of the initial principles of the substantiation of the
essence the concept "the principles of teaching" and developed approaches to their classifications. The
classifications of teaching principles by M.Bogdanovich, O.Savchenko, B.Korotyaev, V.Onyshchuk,
V.Palamarchuk, O.Padalka, A.Nisimchuk, I.Smolyuk, O.Shpak, V.Galuzinsky, M.Yevtukha, V.Yagupov,
V.Bondar are analyzed. The author presents some factors of classification and describes a modern classification
for teaching principles (methodological, scientific, psychological, pedagogical, didactical). The list of general-
didactic principles is given.

Key words: didactics, concept, principle, classification, methodological principles of teaching,
scientific principles of teaching, psychological principles of teaching, pedagogical principles of teaching,
didactic principles.

Axmyanvhicmo 0ocnioxycennn. OIHIEIO 3 HAWBAXIUBININX KATETOPid NUIAKTUKU €
TUAKTAYHI TPUHIIAIN, SKI, HE3BAXKAIOUW HA ICTOPUYHY JIaBHICTh TMOHATTA, W 0 HHUHI HE
MIPUBEJICHI B €IMHY HAYKOBY CHCTeMy. TOMYy y CydacHii MUIAKTHIII B YMOBax JOKOPIHHOI
nepeOya0BU MIKUIBHOI OCBITH OKPECIIOETHCS PSAA MAaJOIOCHIKEHUX AaCIHeKTiB MpodiaemMu
BUBYCHHS NpPUHIMITIB HaB4YaHHsA. Cepel HUX OCOOMMBO BaXIIMBUMH € HACTYIHI:
HEBU3HAUEHICTh 3MICTY Ta CYTHOCTI MNPHUHIMIIIB HABYaHHS;, KOHKpETH3allisi HOBITHIX
MPUHIMITIB HABYAHHS, SKi B1JIOOpa)XarOTh BHMOTH CYCHUTHCTBA JO OCBITH; HEIOCTaTHS
OOTPYHTOBAHICTh HAYKOBOI OCHOBM CHUCTEMHU MPHUHIIMINB HAaBYAHHSA, 1X IMAMOPSIKOBAHOCTI,
iepapxii [10; 11; 18; 19; 23; 24].

Tomy 3aKOHOMIpHO, 1110 B TOCIOHMKAX 3 MEJAaroriky Ta AUJAKTHKH KUTbKICTb, i€papxis
Ta (hopMyIIIOBAaHHS MIPUHIIMITIB HABYAHHS MIPEICTABIICHI IOCUTH TTO-PI3HOMY.

Taka pi3HOIIAHOBICTh y MiAX0/aX 10 OOTPYHTYBAaHHS CYTHOCTI i XapaKTepHUX O3HAK,
CTBOPCHHSI CUCTEMH 1 BTUICHHS B MPAKTUKY HAaBYAHHS JUIAKTUYHUX MMPUHIUIIB 00yMOBHUIIA
HEOOXITHICTh BHBYCHHS JOPOOKY BITUYM3HSHUX TI€aroriB Ta AUAaKTIiB (A.AJEKCIOKa,

B.bounapsi, TI'.Bamenko, C.I'onuapenka, b.KoporseBa, B.Jlo3oBoi, H.Moiicerox,
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B.Omenbsinenka, B.Ounumyka, B.[lanmamapuyk, B.Ilomaraiiou, I'.Tpouxo, C.PycoBoi,
0O.CaBuenko, B.Cyxomnuncrkoro, C.YaBnaposa, B.fIrymosa ta in.) [11].

3HAYYIIMMU 711 HAC BUSBUIJIMCS W JOCTIHKEHHS OCOOJIMBOCTEH TTPUHITUIIIB HAaBUYAHHS
3apyOixxauMEU HaykoBIsiMU (FO.babancekum, M.[/lanunoBum, A./lictepBerom, A.€cumoBum,
A.3aresasiaceknM, S.Komencekum, M.Kopdowm, LJIepuepom, B.Oxonem, M.CkarkinuMm Ta
iH.). Kpim Toro Oyno nmpoaHnamizoBaHo kiacudikaiii TMIaKTUYHUX TPUHIUIIB YKPAaTHCHKUMH
HaykoBusiMu: M.borganosuuem, O.CaBuenko (1980), b.Koporsesum (1986), B.Onuirykom,
B.ITamamapuyk (1987), O.Ilamankoro, A.Hicimuykom, [.Cmomtoxom, O.lllmakom (1995),
B.I'any3suncekum, M.€BTyxom (1995), B.fAArynosum (2002) B.bongapem (2005) Tta iH.

Buknao ocnoenozo mamepiany. JIunakTu4Hi TPUHIMINA MalOTh JaBHIO iCTOpil0 i
OB’ s13aH1 3 BHHUKHEHHSIM Ta PO3BUTKOM KJIACHO-YPOYHOI OpraHizaiii HaBUYaHHS 1 TUJAKTHKH
SIK HAYKH.

[ToHATTS «npuHyun» MOXOIUTH BiJl JATUHCBKOTO «principum», wo O3HAYa€ MOYATOK,
OCHOBA, IIJIBaJINHA.

[TpuHIMNM HABYAHHS B HAYKOBOMY IIPOCTOPI BU3HAYAIOTH fAK: 1) «HaWOULIbII 3aranbHi
BUXIJHI TIOJOXEHHS, TMOKIAJACHI B OCHOBY 3MICTy, Oprasi3amii ¥ MpOBEIEHHS MPOIECY
HaBuaHHA [8, c. 118]»; 2) «BU3HAUEHY CHUCTEMY BUXIAHHX, OCHOBHUX IUIAKTHUYHUX BHMOT,
YCTAaHOBOK /O TPOIIECY HAaBUaHHS, BUKOHAHHS SKHX 3a0e3nedye edeKTHBHICTh MPAKTHYHOI
nistibHOCTI [ 14, ¢. 222]»; 3) «BUXI1AHI MMOJOXKESHHSI, [0 BU3HAYAIOTh Pi3HI CTOPOHU HABYAHHS —
3MiCT, MeTonau, 3acodu, ¢opmu. CTpykTypa IUAAKTUYHUX NPUHIUIIB 0O0yMOBIEHA
CTPYKTYPOIO 3aKOHIB 1 3aKOHOMIpPHOCTEH HaBUaHHA [7, c. 42-43]».

Hageneni ¢bopmymtoBaHHS MPUHIMITIB HABYAHHS € TEOPETUYHHMH Yy3araJibHECHHSIMHU
Me/1aroriyHoi MPAKTUKU MEBHOTO IMEPioAy PO3BUTKY AMJIAKTUKH, SKI BUHHKAIOTH 13 JTOCBIIY
MEeIaroriyHoi JisUIbHOCTi, HOCATh OO €KTUBHUH XapakTep, OOYMOBIIOIOTHCS 3aKOHAMHU 1
3aKOHOMIpHOCTAMH HaBuaHHS. Tomy, LIlimmacuit 3a3Havae, mo B mpuHIUIAX 3adiKCOBaHO
TUCSIYOMITHIA 1OCBiA e(eKkTUBHOI peamizailii HaBYaHHS W BHUXOBaHHSA, CKOPETOBAaHUU
HAyKOBUMH JOCTIPKCHHSAMH Ta HaJ0aHHAMH TepeqoBoi MKiIpbHOI mpaktuku [20, c. 440].
Yepes 1110, MPOBEIEMO PETPOCTIEKTUBHUN aHANI3 MiIXOAIB YUYSHUX 10 BU3HAYCHHSI TIPUHITUIIIB
HaBYaHHA.

Tak, y «Bemukiii aumaktuii» S.KomeHncbkoro (1632) po3rasgaloTbCsi IIICTh
NPUHIMITB ~ HAaBYaHHS: HAOYHOCTi, CBIAOMOCTi, CHCTEMAaTH4YHOCTi, IOCIIiJIOBHOCTI,

JIOCTYITHOCTI, MIITHOCTI 3aCBO€HUX 3HaHb [11].
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Himenpkuit memaror A.Jlicrepser (1790-1866), Ha OCHOBI BUAUICHUX HHUM
MICUXOJIOTIYHAX 3aKOHIB, BU3HAYMB JUJAKTUYHI MPUHIMIM 1 MpaBuja y BUMIISII BUMOT JIO:
1) 3micTy HaBuaHHS; 2) BuUnTens; 3) yuas. Bcboro BuokpemuB 33 mpasuia.

Y mabauyi 1 HaBeACHO KOPOTKUI PETPOCHEKTUBHUNA NEpeNiK MPUHLUIIB HaBYaHHS Y
BITUM3HSHUX HABUYAIBHUX MOCIOHMKAX Ta MIAPYYHHKAX 3 TMEJAroriku Ta JUAAKTHKA XX —
mou. XXI cT.

Tabnuys 1

IIpuHIMNIB HABYAHHSA Y BITYM3HAHIH HaBYAJbHO-MeTOAUYHIM JiTepaTypi

XX - mou. XXI cT.

ABTOp Pik K-c1B Ilepenik npUHIUIIIB HABYAHHS
BHI. NPUHUNIIB
I'. Bamenko 1928/ | 8 Ilpunyun HAyKOBOCTI HABYAHHS;
[4, c. 10, 83] 1929 NpUHYUN CACTEMAaTUIHOCTI HAaBYAHHS,

npuHYUN BUXOBYIOUOTO HABYAHHS;
NPUHYUN JKATTEBOCTI,

NpUHYUN aKTABHOCTI;

NpUHYUn TPUPOIOBIATIOBITHOCTI;
npuHyun THIABITyai3arii;
NpUHYUN HAOYHOCTI

C.YHaBmapos/ | 1940 9 Ilpunyun BUXOBYIOUOTO HABYAHHS;

3a pe. NpUHYUn HAyKOBOCTI,

C.HaBnapos NPUHYUN CACTEMATHYHOCTI;

[17,c. 119- NpUHYUn CBIIOMOCTI i aKTUBHOCTI;

129] npuHyun 3B’ 13Ky Teopii 3 MPaKTUKOIO y HAaBYaHHI;

ApuHYUN HAOYHOCT] HABYAHHS;

NpuHYUn MIITHOCT1 3aCBOEHHS 3HAHD;

npuHYyun BU3HAHHS YUUTEIS OCHOBHOIO (iryporo y
HaBYaHHI;

npuHyun BpaxyBaHHS BIKOBHX Ta 1HAMBIyaTbHUX

0COOIMBOCTEH TICUXIYHOTO 1 (PI3UYHOTO PO3BUTKY

iTen
C.36anayTo 1965 8 Ilpunyun KOMYHICTHYHOI 11€HHOCTI;
[9, ¢.192-204] npuHyun 3B’ 13Ky HaBYaHHS 3 )KUTTAM, 3

MPOJAYKTUBHOIO MPaIlelo;

ApUHYUN CBIIOMOTO HaBYaHHS i TBOPYOT
AKTHUBHOCTI y4HIB;

NpUHYUN HAOYHOCTI;

npuHYyUn HayKOBOCT1 HABUAHHS;

NPUHYUN CACTEMAaTUIHOCTI 1 TIOCITIIOBHOCTI;
npuHYUn MIITHOCT1 3aCBOEHHS MaTepiary;
npuHYyun JOCTYIMHOCTI HAaBYaHHS

A.AEKCIOK, 1986 10 IIpunyun KOMYHICTHYHOI 1I€HHOCTI HABYAHHS,
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B.[Tomaraii6a
/ 3a pen.

M. ApmayeHko
[1, c. 138-
160].

npuHYyun HAyKOBOCTI HABYAHHS;

npuHyun TOCTYITHOCTI HABYaHHS Y OT0 3B SI3KY 3
8IKOBUMU TA THIUBIYyaTbHUMHU OCOOJIUBOCTSIMHU
YUHIB;

NpUHYUn aKTUBHOCTI, CAMOCTIHHOCT1 B HAaBYaHHI
IpY KEPiBHIN PO BUUTEIS;

NpUHYUn CACTEMAaTHIHOCTI HAaBYAHHS,

npuHYyun CBiIOMOTO 3aCBOECHHS 3HAHb;

npunyun 38’ A3Ky HaBYAHHS 3 )KHTTSIM;

NpuHYyun HAOYHOCTI HAaBYAHHS,

NpuHYyUn eMOLIMHOCT]I HaBYaHHSI;

NpUHYUN TPYHTOBHOCTI HABUAHHS

C.I'oHuapeHko
[6, c. 270]

1997

10

Ipunyunu 3B‘s13Ky 3MICTy 1 METO/IIB HABYAHHS 3
HaIllOHAJIBHOIO KYJIBTYPOIO 1 TPAIHIIISIMU;
npuHYyun BUXOBYIOUOTO XapaKTepy HaBYAHHS;
npuHYun HayKOBOCTI;

NpUHYUN CACTEMaTHIHOCTI;

ApUHYUN HACTYITHOCTI;

NpUuHYUn CBIIOMOCTI i aKTUBHOCTI Y4HIB;
NpUHYUN HA0YHOCTI;

npuHYyUn TOCTYITHOCTI;

npunyun THAWBITYyaTi3allii Nporecy HaBuaHHS;
NpuHYyuUn yBaXXHOTO BUBYCHHS 1HTEPECIB,
3110HOCTeH, HAXMJIIB KO)KHOT'O YYHS

B.JIo3oBa,
I'.'Tpouxko
[14, c.224-
245].

2002

10

IIpunyun BUXOBYIOYOTO HABUAHHS;

npuHyun 38’ 3Ky HABYAHHS 3 )KUTTSM;
npuHYyun HAyKOBOCTI OCBITH;

NpuHYyUn TPYIHOCTI i JOCTYMTHOCTI HABYAHHS,
NPUHYUN CACTEMATUYHOCTI i CHCTEMHOCTI B
HaBYaHHI;

NpUHYUN aKTUBHOCTI i CAMOCTIMHOCT1 Y HaBYaHHI;
ApuHYUN THAWBITYaTbHOTO MIIXOAY 10 YUHIB y
HaBYaHHI;

NpuHYyUn HAOYHOCTI HAaBYAHHS,

NpUuHYUn MIITHOCT1 3aCBOEHHS 3HaHb, YMIHb 1
HABUYOK;

npuHYUn ONITAMI3allii HABYAJILHOTO MPOIIECY

BuBunBmm gani Tabauii 1, Mu TIHITH BUCHOBKY, IIIO:

1. YopomoBxk wmaiixke Bchboro XX mod. XXI CT. MOCHIAHMKH pPEKOMEHIyBalIH

BUKOPUCTOBYBATH Pi3HY KiJbKICTh MPUHLUIIIB HABYAHHS.

2. He icHye 3araibHOBU3HAHOT HOMEHKJIATypH MPUHLHUIIIB HABYaHHSI.
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3. 3MICT CHmIB3BYYHUX TIPHUHIIMITIB HaBYaHHS MOXXE MaTH pI3HE TIyMadeHHS
(HampUKIIaa, TPUHIIAIT CUCTEMHOCTI ¥ CHCTEeMaTUYHOCT] 3HAHB ).

4. YacTo MpUHIMITA HaBYAHHS PO3TIISIIAI0THCS TapaMHu, 110, 3 OJHOTO OOKY, BKa3ye Ha
B3a€EMO3B 30K TOJIOBHUX TOJIOKECHb JUIAKTHKH, a 3 IHIIOTO — HAMOBHIOE PI3HUM 3MICTOM
BU3HAYCHI aBTOPAMHU MPUHIUITA HaBYaHHSI.

HacrynHoto mpobnemoro € kinacudikaiis TpUHIMITB HaBYaHHS. B mumaktumi XX —
nmo4. XXI cT. yrBepauinocs Kitbka nioxoodie 00 Kiacughikayii npuHyunié HaeuauHs, B OCHOBY
akuxX Oynmo mokiafgeHo: 1) JOoCBi HaBYANbHOI MJISUTBHOCTI; 2) Teopito Mmi3HAHHS; 3)
3aKOHOMIPHOCTI ()YHKITIOHYBaHHS TICUXIKH JIIOIUHU; 4) 3aKOHOMIPHOCT] HaBuaHHs) [22].

Tox, nHa mouatky 80-x pokiB XX ct. M.bormanosuu i1 O.CaB4eHKO y cCTarTi
«[Ipobnema cucremarnzanii JUAAKTUYHAX TMPHHIMIIB» 3alPOIOHYBAIA CHUCTEMAaTHU3yBaTH

OPUHIUIHN OUOAKMUKU 3d O3HAKOI X YiIb0B8020 NPUSHAYEHHS 8IONOBIOHO 00 CMPYKMypu

VUiHHA 5K OisinbHocmi. Takuil maxia T03BOJHMB IM BUAUIUTH 4 rPynu NPUHIUNIB. /Jo nepuioi

3 HUX HAYKOBIUI BITHECIIU npuHyunu coyianizayii HaguauHs: 1) cIpSMOBaHICTh HaBYaHHS Ha
BCEOIYHUN 1 TapMOHIWHUN PO3BUTOK OCOOMCTOCTI; 2) 3B’A30K HaBYaHHS 13 CYCHIIHHOIO
CBIZIOMiCTIO; 3) 3B’SI30K HaBYaHHS 3 MPOAYKTUBHOIO MIPAIICIO.

Ho opyeoi epynu M.bornanoBuu 1 O.CaB4e€HKO BITHECIIU NPUHYUNU, SAKI BUHAUAIOMD
smicm i cucmemy Hagyauus: 1) BIATOBIAHICTH 3MICTY HaBYaHHS Teopii HaykH; 2) 3B’SI30K Ta
ONTUMAJIbHE CIIBBIJHOIICHHS TeOpli Ta MPAKTUKH; 3) CHUCTEMATHYHICTh 1 TMOCIIJIOBHICTH
HaBuaHHS; 4) 3a0e3neueHHs MDKIPEIMETHUX 3B’S3KIB y HaBuYaHHI; S5) JOCTYIHICTBH 1
CBO€YACHICTh Y HABYAHHI.

Tpemsa cpyna 00’ enaHyBana TNPUHIUIMN, JOTPUMAHHS SAKUX CHPUSIO ONTHUMI3AI]
V4iHHS ¥ TO3WTHBHO BIUIMBAJO HAa PO3BUTOK Y4YHIB y mporeci HaByaHHsA. Cepenm HHX
OpUHIHNK: 1) BUNIEpEHKAI0YOT0 HABYaHHS; 2) MOTHBAI[IHHOTO HABYAHHS; 3) ONTUMAIILHOTO
MOEHAHHS KOHKPETHOrO i aOCTpakTHOTO; 4) aKTUBHOCTI M PO3BUTKY Mi3HABaJIbHOL
CaMOCTIMHOCTI y HaBYaHHI; 5) ONTHUMAJIBHOTO TMOEAHAHHS PETMPOAYKTHBHUX 1 TMOITYKOBHX
METO/I1B HaBUaHHS, 0) 1HAUBIIyaIbHOCTI HABUYaHHSI.

3ayBa)xuMo, 110 aBTOPH HE BUOKPEMITIOBAIIU MPUHITUI HAOYHOCTI, BBOKAIOUU HOTO HE
MPUHIIAIIOM, a JIUIIIEe OJTHUM 13 3ac001B 3a0€3MeYCHHSI CB1IOMOCTI HABYaHHSI.

Yemeepmy epyny npunyunie, 3a KiacU(IKaIli€l0 HAYKOBIIB, CTAHOBJSATH HPUHYUNU

BU3HAYEHHS Pe3VIbMamueHocmi HasuawHs: 1) €IHICTh OCBITHIX 1 BHUXOBHHX PE3yJbTaTiB
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HaBUYaHHS; 2) MIIHICTh, CBIIOMOCTI Ta MII€BOCTI 3HaHb; 3) B3a€EMO3BOPOTHIN 3B S30K, 4)
ONTUMAJIbHE MOETHAHHSA KOHTPOJIIO i CAMOKOHTPOJIIO y TIpolieci HaB4aHHA [2, ¢. 5 — 20].

VY cBotw uepry, b.KopotsieB y nociOnuky «Ilemarorika ik CyKymHiCTh MEAAaroriqHuX
teopiii» (1986 p.) mnpenacraBuB kiacu(ikaiio TPUHIUINB HABYaHHS BIAMOBITHO 0
3aKOHOMIPHMX 3B’SI3KIB 1 BIJHOIIEHh MDK CKJIQJOBUMHU  CTOPOHAMH, 4YacTHHAMHU Ta
KOMITIOHEHTaMH{ BIACHOTO TUIaKTHYHOIo 00’ ekra [10].

Bitumsnsani nuaaktukn B.Onumyk Tta B.Ilamamapuyk y mociOHUKY ISl BUMTEIIB
«/Innaktrka cydacHoi mkonn» (1987) B ocHOBY kiacudikaliii TpHHITUIIIB HABYaHHS MTOKJIATH
171e10 3a0e3MEeUYeHHS] €THOCTI OCBITHBOI, BUXOBHOI Ta pPO3BHBAJIbHOI (PYHKIIH HaBYaHHSA, a
TAKOXX YITKO MiAKPECHWIH, W0 CTPYKTypa JAWJAKTHYHUX MPUHLOUIIB 0O0yMOBIIEHA
CTPYKTYPOIO 3aKOHIB 1 3aKOHOMIPHOCTEH HaBUaHHA [7, c. 42-43].

VYV 90-x pp. BITYM3HSIHUMH HAYKOBISIMH Ta JHJAKTaMH OyJIO 3alpOTIOHOBAHO M 1HII
BapiaHTH Kiacu(ikauii MPUHIKIIB HaBYaHHSA. ABTOPHU HaBYAJIbHOTO MOCIOHUKA «/ledazoiuni
mexnonoeii» O.laganka, A.Hicimuyk, [.Cmomtok, O.llInmak moauIsIFOTs MPUHIAIA HaBYaAHHS
Ha TpaJMIIiiHI Ta HETpaauIiiHi [16].

Y HaByanbHOMY TMOCIOHHKY «[ledacocixa: meopis ma icmopis» B.Iany3uHCHKH,
M.€BTYX NpUHUUIKA HaBYaHHS KIACHQIKYIOTh [S] 3¢ mpvoma epynamu: nepuia 0OCIyroBye
KOMITOHEHTH TIPOLIECy, Opyea — MISUTbHICTh BUKJIaAada 1 HOro METOAUKY BUKIIAJAHHS, mpems
— pe3ybTaTUBHHUI KOMITIOHEHT MPOIIECY HAaBYaHHSI.

Y wnHaBuampHOMY mociOHUKY B.frymoBa «Ilemarorika» mnpenacTaBieHo 4 TpymnH
NPUHIUIIB HaBYaHHA, SKI BHpPAXalOThb BUMOTH 0 oOpraizamii: 1) yciX KOMIIOHEHTIB
IUIaKTHYHOTO TMpoIecy; 2) MiSUIBHOCTI CyO €KTIB BUKIQJAHHS (BUUTENIB) Ta IXHBOI
METOAMKH; 3) HaBYAIbHO-ITI3HABAILHOT AISTIHHOCTI CY0’ €KTIB YUiHHSA (Y4HIB); 3) KOHTPOJIBHO-
OILIHIOBATBHUX (YHKIIN TUJAKTUIHOTO TIpotecy [22].

3BepHEMO yBary Ha Te€, MO0 OIbIIAa KUIBKICTh KiIacH(iKaIiHUX O3HAK TIpH
KOHCTPYIOBaHHI CHCTEMHU NMPUHIUIIB HaBuaHHS Oyina BpaxoBaHa B.bonnapem («umakTtukar,
2005): 1) Ilpunyunu, wo pezynooms memy i 3a60aHHs npoyecy HaguanHs (CIPSIMOBAHICTh
HaBUYaHHS Ha 3/1MCHEHHS 3aBJaHb OCBITH, BUXOBAHHS W PO3BUTKY OCOOMCTOCTI JAWTHHH). 2)
Ipunyunu, wo 3abe3neuyromv opicHmayilo eyumensi Ha ocobucmicmv Oumunu (AKTUBHO-
TiSUTbHICHUM XapakTep HaBYaHHS; €IHICTb MOTHUBALIIHOI cepr 0coOUCTOCTI; 3a0e3MeUeHHS
yCHiXy B OBOJIOJIHHI 3HAaHHAMH; PO3KPUTTA 3MI0HOCTEH W TBOPUYMX 3aJaTKIB Y4HIB;

BpaxyBaHHS IXHIX BIKOBMX Ta IHAMBiIIyaldbHUX ocoOnuBoctelt). 3) [llpunyunu, wo
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3abe3neyyroms opienmayiro yuumensi Ha 000ip 3micmy niopyuHuka i Yypoky (HAyKOBICTb
HABYaHHS, JOCTYIHICTH 1 MOCIHIiJOBHICTh 3MICTy, HAOYHICTh HABYAHHS, 3B'SI30K HABYAHHS 3
KUTTSAM, BHXOBHOTO 1 PO3BHBAIOUOTO HaBuUaHHA Tomio). 4) Illpunyunu, wo peeynooms
onepayiiHo-0IsANbHICHUIL KOMNOHeHm npoyecy HasuyaHHs (HAOYHOCTi, CBiAOMOCTI ¥
AKTHUBHOCT1 YYHIB 3a KEpIBHOI pOJIi BUHMTEJNS, MOEAHAHHS PI3HUX METOIB, 3ac00iB 1 (hopm
opraHizarmii HaBuaHHA). 5) [lpunyunu, wo oaromev 3M02y OYIHIOGAMU pPe3YNTbMAMUBHICIb
HasuyaHHs (MIIIHOCTI 3HaHb, CBIJOMOCTI HaBUYaHHS, I€BOCTI 3HaHb, BHXOBYIOUOTO Ta
pPO3BHBAIOYOTO HaBYaHH:A) [3, c. 146].

OTxe, PO3IIAHYBIIM pi3HI Kiacudikamii NPUHIUIIB HAaBYaHHS, MOXKHa 3pOOUTH
BHCHOBOK, II0 HE iCHY€e Oy/b-sKO01 yHiBepcaiabHOI Kiacudikarii. Ha koxxHOMy eTari po3BUTKY
BITUM3HAHOT JUIAKTUKU XX — mo4. XXI cT. mpoBigHYy pojib y I[bOMY NMUTaHHI BiAirpaBaiu
pi3HI mapaaurMaibHi MIX0IU (MIsUTbHICHUN, CHCTEMHUH TOIIO).

VY cBolO yepry, po3mMpeHHs 00'ekTa 1 MmpeaMeTa Cy4yacHO! AUJAKTHKHU JI03BOJISIE I1O-
HOBOMY KJacu(iKyBaTH NPUHIMIK HaBYaHHSA. Tak, Cy4acHI NMPUHIUIN HABYaHHS MOXKHA
o0'emnatn B Taki Tpynu: 1) memoodonociuni (ghinocoghcebki), MO  BIIOOpPaNKAIOTh
KOHIIETITYaJlbHy ~ CTpaTerito  OCBITM  (MPUHIOMIKA  TyMaHi3alii, TyMaHiTapu3arlii,
JIEMOKpaTHU3aIlii, 3B'I3KY 3 KUTTSAM, PIBHEM PO3BUTKY (inocodii OCBITH, aHTPOIIOIEHTPU3MY,
KYJIBTYpPOBIJIOBITHOCTI Ta iH.); 2) HAYKOGI, 1O CTOCYIOTHCS HAITIOBHIOBAHOCTI 3MICTY OCBITH,
BU3HAUCHHS METH ¥ 3aBJaHb MPOIeCY HaBYAHHS (IIPUHIMII HAYKOBOCTI, CUCTEMATHYHOCTI,
HACTYMHOCTI Ta iH.) 3) ncuxonoeiywni, MO CTOCYIOTHCA OpraHizallli HaBYaIbHO-M3HABAIBHOI
TSTBHOCTI  CyO’€KTIiB  y4iHHS (IHAMBIAyami3arii, MOTHBAIlli HaBYAIbHO-MI3HABAIBHOI
TiSUTBHOCTI y4YHIB, aKTUBHOCTI, CBiJIOMOCTI Ta CaMOCTIHHOCTI y HaBYaHHI Ta iH.); 4)
neoazoziuni, SIKi BUPAXKAIOTh BHMOTH JO JiSUTBHOCTI BHUKJIQJada Ta METOJIUKH WOTO
BUKJIaJJaHHS (JOCTYMHOCTI, HAOYHOCTI, paliOHAJIBHOTO TIOE€JHAHHS KOJEKTUBHUX Ta
IHaUBINyaTbHUX (OpM 1 Ccroco0iB HaByYajgbHOI POOOTH TOWIO); S5) 61ACHEe OUOAKMUYHI
(MIITHOCTI 3aCBO€HHS 3HaHb, JIEBOCTI 3HAHb, BHUXOBYIOUOTO Ta PO3BHBAIOYOIO HABUAHHS,
(opMyBaHHS HABUYOK 1 yMiHb Ta iH).

AJe HaroJI0CMMo, IO 1 3aMPONOHOBaHa KiIacu(iKaIlis He MPETEHY€E Ha 3aBEPIICHICTb.
Ak 3a3nauae B.OkoHB, MPUHITMIIN HaBYaHHSI, 1X KiacudiKallis — «iie HalOUIbII CIipHa Taly3b
IUIAaKTUKU. B i1 Mexax iCHYIOTh BKpail NMpPOTHJICKHI TyMKH, SIKI 4acTO cymnepedyaTb OJHA

oxuii» [15, c. 177].
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BucnoBku. IlincymoByroun BuKIageHe BUIIE, HanpuKiHenb 3ragaemo C.YUaBmaposa,
sxuit me y 1940 p. mucas: «Ha OCHOBI ... MIPUHIUIIB HABYaHHS MAalOTh OYTH pO3B’s3aHi BCi
MUTAHHS HAaBYaHHA B iX KOHKPETHi!l MOCTaHOBLI: MUTAaHHS 3MICTY HaBYaHHA JAiTeH pi3HOTO
BiKy, TWTaHHsS OpraHizamiiHux (opM HaBYaHHS, HEOOXIMHHMX /IS HHOTO HABYAIBHO-
BUXOBHUX 3ac00iB (MIAPYYHHKIB, TMPWIAM/IsA, HABUYAJLHOTO YCTATKYBaHHS Ta 1H.), TMTUTaHHS
METO/IiB BUKJIaJJaHHSI HABYAIbHUX MpeamMeTiB» [17, c. 129].

ToMy OYEBHJIHO, IO NPHUHIMIK HE € IUIAKTHYHOI aKCIOMOIO, BOHM TIOBHHHI
OHOBJIIOBATHUCS, YTOYHIOBATHUCS, PO3IIMPIOBATHCS, JTOTIOBHIOBATHUCS IIiJ] BILTMBOM JOCSTHEHB

BITYM3HIHOI Ta 3apyOi>KHOI ME1aroriyHoi HayKH.
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Abstract

The article deals with the methodological support of the process aimed at developing the performing
skills in future violin teachers in conditions of special training. Scientific approaches are justified: competence,
which facilitates the formation of technical-coordination, program-repertoire, interpretation, concert-performing
competencies; synergetic, which allows to consider the process of special education from the standpoint of
openness and organization to self-development; individual, which includes projective, research, discursive ways
of organizing educational activity; taxonomic, which makes the process of instrumental-performance preparation
purposeful, dynamic and mobile. The study developed the principles (active-information influence, artistic and
technical unity while subordinating to technical art), as well as pedagogical conditions: creating an artistic and
creative atmosphere in the violin class; concentration of attention to the reflection of mental feelings that
accompany the development of performing techniques; orientation on polyfunctional strategy of performing
activity in a future teacher-violinist; activation of independent work on the violin on the basis of the acquired
knowledge and experience of their application; creation of success situations in the process of improving the
performance of students. The proposed methodological foundations contribute to the effective formation of the
performing skills in future violin teachers and give methods to improve personal and professional skills.

Keywords: violin teacher, performing skills, special training, methodological support.

Akmyanvnicmy 0ocnioxycenns. Ha cbOrogHImHIA JeHb y pI3HUX KpaiHax CBITY
0c00JIMBOI 3HAYYIMIOCTI HalOyBae mMpobOiemMa MiAroTOBKH (axiBLiB MY3UYHOTO MHCTEITBA,
30KpeMa MaiOyTHIX mnemaroriB-ckpunaniB. CKpHUIIKa HaJSKUTh 0 HAWOUIBII MOMYJISPHUX
MY3UYHUX  1HCTPYMEHTIB, TOMY TIOMUT Ha HOBI METOAMKM HaBYaHHS Yy Il ramysi
IHCTPYMEHTAJIbHOT'O BUKOHABCTBA IMOCTIHHO 3POCTAE.

BuBYeHHS METOIMYHUX Npallb BUJATHUX MY3MKAHTIB-CKPHUIIATIB JJO3BOJISIE 3pOOUTH
BUCHOBOK, IO BCi BOHHM MNPHAULUIM 0arato yBaru pi3HUM aclekTaM YIOCKOHAJCHHS
BHUKOHABCHhKOT MalcTepHOCTI. Tak, METOMMYHI TPUHIIUIN MPEICTABHUKIB CKPUIIKOBUX IIKLI
(b.CtpyBe, IO.fukeneBuua, A SImnonscbkoro, Jl.Ayepa, K.®nema, K.Moctpaca,
B.I'purop'eBa, 1.Boiiky, B.Il'sturopcekoro, O.lllynbmsxosa, @.llreiinray3a Tta O6arato

IHIINX) 3aIMIIAIOTBCA 30JI0OTUM (DOHJOM CKPUIIKOBOi MEAAroriku. 3amporoHOBaHI HUMHU
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METOJIMYHI TOpagW WIOAO YAOCKOHAJICHHS BHKOHABCHKUX yMiHb CKPUIATIB CTaHOBISTH
BEJIMKUI 1HTEpEC SK JUIsl BUSHUX-OCTIJHHUKIB, TaK 1 71 BUKJIAAa4iB-TIPAKTHKIB.

Pazom 3 TuM, BHCOKI BHMOTH 0 SKOCTI BHKOHABCHKOI IIATOTOBKM MalOyTHIX
MeJIaroriB-CKPUIAJIiB  3yMOBIIIOIOTh HEOOX1THICTh PO3POOKH HOBHX METOJIOJIOTIYHHUX 3aca,
Ha SKUX TPYHTYETHCS CydacHAa METOJMKA HaBYAHHS I'pU Ha CKpUMIi. /[0 HUX MU BiTHOCHMO
HAyKOBI MigXOAM, MPUHLUMIMN 1 MEAAaroriyHi YMOBH, fKi 3a0e3meuyioTh po3poOKy HOBHUX
METOOWYHUX 3aCO01B HaBYAHHS.

Buknao ocnoenozo mamepiany. 3aBIsSKM HAyKOBUM pO3BIJKaM HaM# OyIio
BCTAQHOBJICHO, II[0 HEOOXIMHICTh 30arayeHHs BUKOHABCHKOTO IOCBiAYy 1 €QEKTUBHOTO
BUKOHAHHSI BUKJIAJANBKUX (QYHKIINA CTYIEHTIB MY3UYHO-TIEJATOT1YHUX 3aKJI/IiB aKTyalli3ye
BOKJIMBICTh 3aCTOCYBaHHS KOMIIETEHTHICHOTO miaxony [5; 13; 14]. Horo CYTHICTh TOJISITAE B
iHTerpamii 3MiCTy 1 TEXHOJOTIH TiJ Yac OCATHEHHS HABYAIBHOTO MaTepially, IO CIpPHSIE
(bopMyBaHHIO HEOOX1THUX KOMIETEHIIIH, a came:

— mexHiko-koopouHayiinumu (CHOPMOBAHICT, TEXHIKM TpU HA CKPHUII, sKa
nepeadavae koopauHaIio GYHKIIH PyK Ta palioHaIbHICTh PYXiB, TOYHICTh 3BYKOBHCOTHOI
IHTOHAIlli, BOJIOAIHHSA PI3HUMH aIUIIKATYPHUMH TIPHHOMaMH 1 IITPUXaMH, TEXHIKOIO
3BYKOBEJICHHS, METPOPUTMIYHY YITKICTh, C(HOPMOBAHICTH AHANITUKO-CIYXOBUX HAaBHYOK,
3IaTHICTh /IO CaMoOaHami3y i caMOBIOCKOHaleHHs). L[ KOMIETEeHTHICTh 00 €qHYye Taly3b
BUKOHABCHKUX 1 METOJMYHUX YMiHb 1 HaBHYOK, HEOOXIIHMX MaWOyTHbOMY (axiBIIO st
YCHINTHOTO 3/IACHEHHsT CBOiX mpodeciiinux o000B’s3kiB. BoHa mnepenbdadae HasBHICTH
0COOMCTOTO TBOPUYO-BUKOHABCHKOTO JOCBiAY, BMIHHSA PO3’SICHATH 1 TIYMAayUTH MY3HUHI
SIBUIIIA, & TAKOXK OPTraHi30BYBaTH HaBYAJILHUH MPOIIEC;

— npocpamuo-penepmyapHumu (3HaHHS CKPUIIKOBOTO Ta OPKECTPOBOIO pErepTyapy,
3aTHICTh CaMOCTIHHO WOTO MiAOMpAaTH I YPOKIB 3 YUHSMH PI3HHX BIKOBHX KaTEropii;
YMIHHA  3A1MCHIOBaTH  ICTOPHUYHO-TEOPETUYHUH,  IUIICHO-METOAWYHHNA,  XYHO0XKHbBO-
MEeJaroriyHui 1 TeXHIKO-BUKOHABCHKHUU aHai3 MYy3WYHUX TBOpiB). OUeBUIHUM € Te, IO
OCHOBY ITi€1 KOMIETEHTHOCTI CKJIaJal0Th (axoBi 3HaHHS. BiBINICTh YyYEHHX TiJ 3HAHHSIMH
po3yMitoTh (OpMy ICHYBaHHS 1 CHCTEMATH3allil0 Pe3yJbTaTiB MEBHOTO KOJja BiJOMOCTEH.
3HaHHS HEOOXIJHI MEeNarory-cKpunajiio JUIsl palioHaJIbHOI Oprasi3auii CBO€I MeaaroriuHoi
JisUTBHOCTI M TIOJJ0aHHs Tpo0JIeM, sIKi BUHUKAIOTh Y 11 MPOLeci; BOHU CTAlOTh HEBiJ €MHOIO
4aCTUHOIO TTpodeciitHoro o0pazy KOMIETEHTHOTO (haxiBIIs.

— inmepnpemayitinumu (37aTHICTh 10 BUKOHABCHKOI 1HTEpIIpETAIlli My3UYHUX TBOPIB,

30KpeMa JOTPUMaHHS aBTOPCHKOTO 3aayMy KOMIIO3HTOpa, (GOpMH Ta CTWIIO TBODY;
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MO>KJIMBICTh PO3KPUBATH XYI0KHI 00pa3u pi3HUX TBOPIB 3a JOMOMOTOI0 JOCKOHAJIOI TeXHIKH
Ta 3aCTOCYBaHHS PI3HOMaHITHUX 3ac00iB BHMPA3HOCTI — IWUHAMIKH, arorikd, TeMOpPOBOTO
3a0apBieHHs, JIOTIYHOTO (pasyBaHHs). L[ KOMIETEHTHICTh TPYHTYETHCSI HA OCOOUCTICHOMY
CTaBJICHHI JO MY3MYHUX TBOPIB, 3JaTHOCTI OI[IHIOBATH CBOE BUKOHAHHS 1 CBOIO TEAArOTI4YHY
IisuTbHICT. BOHA cripsiMOBYe (pOpMyBaHHS 1IHCTPYMEHTAIbHO-BUKOHABCHKOI KOMIIETEHTHOCTI
nearora-My3uKaHTa Ha MeAaroriuny JisuIbHICTh;

—  KOHYepmHO-8UKOHABCbKUMy  (TOTOBHICTh IO BHKOHAaBCHKOI Ta MY3HYHO-
MIPOCBITHUIIBKOT ISITBHOCTI, C(OPMOBAHICTh CIIEHIYHOI KYJIbTYpPH, apTHUCTU3M, TBOPUYUH
MK, yMIHHS OpTaHi30BYyBaTH KOHIIEPTHY JiSUIbHICTH CBOiX YUHIB).

BinmoBigHO MU pO3IIISIAEMO KOMIIETEHTHICTh B TaTy31 MY3HYHO-TIEarOT19HOT OCBITH
SIK OCOOMCTICHY XapaKTEPUCTUKY 1 CBIIOMY isSIbHICTh, CIPSMOBAHY Ha TMOBHE BUSBJICHHS 1
PO3BHUTOK BJIACHUX BHKOHABCHKUX MOKIJIMBOCTEH y MEAAarorivHOMY Ipoctopi. Takuii pakypc
HABYAIIbHO-BUKOHABCHKOT JISUTLHOCTI JT03BOJISIE Mali0yTHHOMY TMEIArory-CKpHUIAI0 YCIIITHO
PO3B’A3yBaTH NpodeciiiHiii 3aBAaHHs 1 MIBUAKO aJaNTyBaTUCsA HAa PUHKY npaii. BpaxyBaHHs
0COOIMBOCTE KOMITETEHTHICHOTO MiIXOAY J03BOJISIE HE TITLKM HAOYTH MEBHOT MalCTEPHOCTI
B YMIHHSX 1 HaBMYKax, a W y CHOPSAMOBYBaHHI CTYJEHTIB Ha OpraHi3aIlil0 XYI0>KHbO-
Mi3HABAJIILHOTO Ta My3UYHO-BUKOHABCHKOT'O MIPOIIECiB, BMiHHS CTBOPIOBATH XYJ0KHBO-TBOPYE
CepeloBHILE i KOMYHIKaTHBHI CUTYallii B HaBYaJIbHO-BUXOBHOMY miporieci [8; 9; 10; 11].

3acTOCYBaHHS CHHEPreTHYHOIO MIAXOAy B MY3HYHO-TIEJArOTivYHINA OCBITI Hajae
MOXJIMBICTB PO3TIIAIATH Tporiec (aXxOBOro HAaBYAHHS 3 MO3MIIIN BIIKPUTOCTI Ta OpieHTAIli Ha
caMopo3BUTOK. Takuii HaBUaNbHUN BHUOIP J03BOJISE BU3HAYUTH 1HAWBIAYalIbHY TPAEKTOPIIO
OCBITH, TEMIT HAaBYaHHS, JOCSITHYTH BHUILIOTO PIBHSA OCBIYEHOCTI, OOMpPATH THIM HAaBYAIBHUX
3aKJa/iB, HaBYaJIbHI JUCIHUIUTIHY 1 BUKIaAa4diB, GOPMH 1 METOIM HaBYAHHS, TBOPYI 3aBAaHHS
tomo. OTXe, CYTHICTh CHHEPreTHYHOTO Mmiaxody s (axoBoi MATOTOBKM MaHOyTHIX
MEJAaroriB-CKPUIIATIB  TOJIATAE y BHSIBJICHHI 3aralbHUX 3aKOHOMIPHOCTEH, IO KEPYIOTh
npolecaMu camMooprasizamii Ccy0’€KTiB HaBYaJbHO-BUXOBHOTO TIIPOLIECY Y BHIIOMY
HaBUYaJIbHOMY 3akiafi [12].

Jnst paxoBoi miATOTOBKM MalOyTHHOTO TEarora-CKpUnaigsi He MEHII BOKIUBHM €
3aCTOCYBAHHS iHIMBiTyalbHOTO HifXoxy. MOro CyTHIiCTh CKIaga€ THY4KE BUKOPHUCTAHHS
pi3HOMaHITHUX ()OPM 1 METOJIB HABYAHHS CTYICHTIB 3 METOIO JIOCATHEHHS ONTHMAaJIbHHUX
pe3yIbTaTiB CTOCOBHO KOXKHOTO BUXOBaHI [4, ¢. 150]. ¥V KOHTEKCTI HAIIOTO JOCIIKEHHS
BBO)XAEMO 1HIMBIAYaTbHUM MIAX1J MPOBIAHUM, OCKITBKH BIH Ma€ OCOOJIMBE 3HAYEHHS IS

dbopMyBaHHSI TBOpPUOi 0ocoOuCTOCTI. Lle 3yMOBIEHO THM, IO CHIJIKYBaHHS OCOOHMCTOCTI 3
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MHUCTELTBOM 3aBXIU € IHAMBIIyadbHUM. TaKoXX 3a CBOEIO CYTHICTIO IHAMBIIyaJbHHM €
npodeciifHui pO3BUTOK TBOPUHX SIKOCTEH MallOYTHBHOTO IeJarora-CKpumnaisi.

3rimHo BucHOBKIB C.CHCO€BOI, 1HAUBIAYaTbHUN MiAXiJT Ma€ BUHSATKOBE 3HAYCHHS
wis GOpMyBaHHS TBOPUYOi 0COOHCTOCTL. MOro OCOGIHBICTIO € BpaxyBaHHS IIEIArOrOM
1H/IMB1TyaTbHO-TICUXOJIOTTYHUX XapaKTEPUCTHK CTYJCHTIB, IXHIX 3M10HOCTEH, CTaBIEHHS 10
HaBuaHHsA. Ha 11iif OCHOBI y HUX HaMNOBHIIIE PO3BUBAIOTHCS TBOPYI MOKIMBOCTI JUIS
HaBYaHHS.

Jlo Toro 3K, XapaKTEpHOK PHCOI0 IHAMBIAYaTBHOTO TMIIXOMy € «OCOOUCTICHO-
neHrpoBane» HaBuaHHS (I.bex), amke y neHTpoBaHIi Ha OCOOMCTICTH OCBITI BiIOyBa€ThCA
Jianor MOBHOIIPAaBHUX CyO’€KTiB B3aeMonii. [[ng Takoro HaBYaHHS HEOOXIAHO CIPSIMYBaTH
crieriaabHi 3yCHIUTs, adu 3B’ 13aTH HaBYAJILHUM MaTepiaj 3 JOCBIIOM CTYACHTA, CTUMYJTIOBATH
Horo iHTepec 10 THX MpoOJieM, AKI 3HAXOIAThCSA Yy ILIEHTpl yBarn MHTIIB. Ha mymky
O.I{onokoBOi, B 0COOMCTICHO-IIEHTPOBaHI MY3HUHIN OCBITI BiAOYBAa€ThCS Y3TOJKEHHS Ta
B3a€MO/Iis ii CIOHTAHHOI Ta YHOPSAKOBAaHOI CKJIQJAOBUX, AKI IPYHTYIOTHCS Ha MPOCKTHBHHUX,
JOCITITHULIBKUX,, TUCKYPCUBHUX CITOCO0ax opraHizailii HaB4abHOT MisiTbHOCTI [12].

Pi3HOBHIOM TaKOTO MiAXOMY MOKHA BBXXKATH XYA0KHBO-TIEPCOHATI30BAHHUM IMiIXI1],
3aMpoBaPKEHUN y nucepTaniiiHomMy pociipkeHHi O.AHapeiiko. 3a BU3HAuUEHHSIM aBTOpA,
fioro nis 3a0e3nedye iHTErpamiro 1HAMBIIYadbHO TYXOBHOI, COIIaJbHOI 1 XYHO0XXKHBO-
TEXHOJIOTIYHOI CKJIQJOBUX HAaBYaJbHOTO MPOIECY SK OCHOBH XYAOKHBOIO CTAHOBJICHHS
CKpUIlajisi 1 ChOpsMOBaHAa Ha aKTUBI3AIil0O TIPOIECiB  iHTepiopu3allii 00'€KTHBHUX
B3a€MOBIIHOCHH (KOMITO3UTOP — TBIp — BHKOHaBelb) B IHTPacy0 €KTUBHI MCHXIYHI
BIIACTHBOCTI BUKOHABIIS, BUKIMKAIOYA PO3BHTOK SKICHO HOBUX  IHAWBIAYaJIbHHX
BUKOHABCbKUX  XapaKTEpPUCTUK 1 CHOHYKalOYd CTyJIEHTa JO €CTETUYHO-TBOPYOI
camopeanizarii [1].

[liHHIM A7 HAIOTO JOCTIIKEHHS € W BKJIIOYEHHS Yy CHCTEMY BHKOHABCHKOT
MIJTOTOBKM CTYJAEHTIB TaKCOHOMIYHOTO TiAxomy. Y AHCEpTaIiifHOMY JOCHiIKEHH]
H.MosransoBoit 0ysi0 BUSIBJIEHO, IO 3a MOTO JOTIOMOTOI0 y HaBYaJIBLHOMY IPOIECi MOXKHA
KOPUTYBATH IIUTl 1 3aBJaHHS, MPOBOJIUTH €KCIIEPUMEHTAIIbHY TEPEBIPKY i7eH, aHami3yBaTH
BapiaHTH YIPABIIHCBKUX PIllIeHb, PO3POOISATH HOBI MPOTHOCTUYHI MOJETI Ta METOAMKH
HaBYaHHS, CTBOPIOBATHM ONTHMAaJbHI YMOBU sl HaOyTTS BHCOKOTO pIiBHA T'OTOBHOCTI
MaiOyTHIX MeIaroriB-My3UKaHTIB 10 BUKOHABCHKOI JTISITBHOCTI.

Ha nymky mnocnmimHMIN, TaKCOHOMIYHUN MAX1A 0 1HCTPYMEHTAIhHO-BHKOHABCHKOT

MiATOTOBKM BUCTYIA€ TEOPETUYHOIO OCHOBOIO Y3TOKEHOCTI COIialbHUX (3a(hiKCOBaHHX Yy
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HOPMATHBHUX JOKYMEHTaX), OCOOHMCTICHUX (Opi€HTOBaHMX Ha IOTPEOUM Ta OUIKYBaHHA
CTYJCHTIB) Ta MENaroriyHux ( BU3HAYCHUX BUKIAJAauaMU CTOCOBHO (PAaxXOBUX MUCIUIUTIH 1
HaBUYaJbHUX 3aHATH) IIJIEH, 1110 POOUTH MPOIEC IHCTPYMEHTAIbHO-BUKOHABCHKOI ITiITOTOBKU
[UJIECIIPSIMOBAHUM, TWHAMIYHUM, JIIEBUM, aJICKBAaTHUM Ta MOOUTBHHUM I Cy4acHUX MOTpeO
BHUIIO1 ITKOJIM Y BECOKOOCBIYEHHUX 1 KBaTi(hiKOBAHUX MEJArorax-My3HuKaHTaX, 3JaTHIX
JOCSTHYTH yCIiXy B MailOyTHi# npodeciitHiil nismbHOCTI [6].

Jnst kepiBHUIITBA TIpoliecoM (OpMyBaHHS BHUKOHABCHKHX YMiHb MaiOyTHHOTO
nejarora-My3WKaHTa BUKJIanadi BUIIMX HaBYANBHUX  3aKjaliB  MamTh  OBOJOJIITH
NPUHIUIIAMUA HaBYaHHA, $KI BHUCTYNAIOTh KEPIBHOIO 17€€l0, HOpPMaMH 1 MpaBUIaAMH
nisutbHOCTIL. Y 1nboMy KoHTEKCTi [.ITaganka 3a3Hadae, M0 MPUHIUIN MUACTEI[LKOTO HaBUAHHS
— 11€ OCHOBHI ITOJIO’KCHHSI, SIKI BU3HAYAIOTh CYTHICTh, 3MICT, ITPOBIHI BUMOTH JI0 B3a€MOJIii
BunTens 1 yuHiB. Cepesl HAUTOMOBHIMINUX TOCTIAHUIT BH3HAYA€ TaKl MPUHIMITK ONaHyBaHHS
MHUCTELTBA: LIJTICHOCTI, KYJIBTYPOBI OB THOCTI; €CTETUYHOI CIPSIMOBaHOCTI;
iHAMBiTyanizanii; peduekcii. [7, c. 149-159].

Pa3oM 3 TuM, y HayKOBHX JOCTIDKCHHSIX 32 OCTAHHE JECATUIITTS OOIPYHTOBAHO i
BIPOBADKEHO PsJl CHEIiaIbHUX TMPUHIMITIB, CHOPSIMOBAaHUX HAa ONTHMI3allil0 HaBYAIBHO-
BUXOBHOT'O TIPOIECY Ta MiABUIICHHS SKOCTI MIATOTOBKH (PaxiBIiB y ramxy3i MUCTENTBA. Tak,
Ha HAIl TOTJSM, MEPCIeKTUBHUM Yy Tany3i (opMyBaHHS iHCTPYMEHTAIbHO-BUKOHABCHKHX
yMiHb MalOyTHIX MENaroriB-CKpUNaIiB MOXXHA BBa)KaTH 3aCTOCYBaHHsI MPUHITUITY aKTHBHO-
iHQOpMaTUBHOTO BIUIMBY HA CTYJCHTIB, SKUW Tiependadac HAKOMHYCHHS MHCTEIBKOI,
nefarorivHoi W HayKOBO-IPAaKTUYHOI iH(opMalii B €IHOCTI 3 OBOJOMIHHAM MalOyTHIMH
nejaroraMy 3HaHb Ta yMiHb 1H(QOPMALIHHOTO XapakTepy, 30KpeMa yMiHb OPI€EHTYBAaTHUCS B
HOBOMY MY3UYHO-1H(pOpMaIIHHOMY TPOCTOPI.

BripoBa/pKeHHsI IBOTO TPUHIMITY BUMAara€ BKJIIOYEHHS CTYACHTIB Y Ii3HaBAJIbHO-
MOIITYKOBY Ta aHAIITUYHY MisJIbHICTD, B SAKiil PO3BUBAIOTHCS HAaBUAIbHO-113HABAJIbHI MOTHBH.
Bonu moB’s3aHi 3 moTpe®or0 y 3aCBOEHHI BIANOBIAHMX 3HAHb Ta y3arajJbHEHHMX CHOCOOIB
BUKOHABCHKUX . Y mporieci (HaxoBoi MiATOTOBKH MY3WKaHTIB-CKPUIATIB BIPOBAHKCHHS
JAHOTO TPHUHIMUITY Tependavyac YCBIIOMIIECHHS CTYIACHTAMH B3a€MO3B 3Ky MK 3MICTOM
MY3HYHOTO TBOpPY, HAayKOBOIO 1 MHCTEUBKOIO 1H(OpMAIII€I0; Opi€HTAlil0 Ha CaMOCTiiiHe
O3HAlOMJICHHS 3 HOBMMH MY3WYHHMH TBOpaMH Ta BIJMOBIIHOIO MY3WKO3HABUOIO
JiTepaTypor0, BUSHAUYCHHIM palliOHAJLHUX CIIOCOOIB JOBEICHHS OTpUMaHOi iHdopmarlii a0

cimyxauis [6, c. 13].
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CyTTeBUMH O3HAaKaMu peaiizallii JaHOTO MPUHIIMITY € KPUTHYHE CTaBJICHHS CTY/ACHTIB
710 3MiCTy HaBYalbHOI iH(pOpMaIii. AKTUBI3ALlIS MUCIIEHHS CTY/ACHTIB 3 OMOPOIO Ha PO3BUTOK
iX KPUTUYHO-aHATITUYHOI OIIIHKHM Ta 1HTEpHpeTalii oTpuMaHoi iHpOopMaIlii IPyHTYETbCS Ha
ONTUMAIBHOMY TO€JHAHHI TPOIECIB MY3MYHOTO CHPUUHATTS 1 MY3WYHOTO ITI3HAHHS 3
TpaHc(hopMaIli€0 MPaKTUYHOTO OBOJIOAIHHS NPUHOMaMH JisUIBHOCTI. Y LBOMY KOHTEKCTI
0cOoOJIMBOrO 3HA4YeHHA Ha0yBa€ OBOJIOAIHHA CTYACHTAMH PsIOM  TOCTIJIOBHHUX 1
B3a€MOIIOB’ I3aHUX OL[IHHUX Ta aHAIITUYHUX TiH.

[IpodeciiiHO Opi€eHTOBAHOTO 3HAYEHHs HAOYBAIOTh NMPUHIIUIIA, SIKI Oyl po3poOIeH] i
OOIpyHTOBaHI B JAMCEpTAIliiHUX pOoOOTax YKpaiHCBKMMHU HAyKOBISIMH. BOHH TeopeTHuHO
OOTPYHTOBYIOTH 3MICT 1 TIOCIIIJOBHICTh pealli3ailii CUCTEMH B3a€MOY3TO/PKEHUX TEIaroriaHuX
[iJIeld,  BpaxoByHOuM  crenudiky  BHUKOHABCHKOI  JISJIBHOCTI  IeJarora-My3HKaHTa
(H.Mo3ranboBa); BU3HAYAIOTh OCHOBHI HAMPSIMU HaBYAHHS MariCTpiB My3MYHOTO MHCTEITBA
(O.EpemeHKO); OpIEHTYIOTh Ha JOCATHEHHS MaiOyTHIMH BUMTENSAMH MY3HKH (HaxoBoi
maiicreprocti (A.Ko3up) ta Bucokoro piBHs mpodecionanizmy (H.Cerenma) tomo. Jlns
YIIOCKOHAJICHHS BUKOHABCHKHX YMiHb II€arora-CKpumnais BBaXKAEMO TaKOX BaXIUBUM
MIPUHITUTT €THOCT1 XYI0XKHBOTO 1 TEXHIYHOTO MPH MIAMOPSAAKYBaHHI TEXHIYHOTO XYI0KHBOMY.
Moro peanizamis 3a1eXMTh BiJi BUKOPHCTaHHS XYIOXKHBOIO MOTEHI[aTy CaMoi MY3HKH,
3ac00iB ii MOBH, PI3HOMAHITTS €IEMEHTIB 1 CTUJILOBUX OCOOJIMBOCTEH.

3 ypaxyBaHHSIM BHUJUICHHMX Yy HalmIOMy JOCIHI/DKEHHI HAyKOBUX MIAXOMIB 1
MeJaroriYyHuX TMPUHININB y HAIIOMY JOCHTIKeHHI Oynu po3poOJieHI MemaroriyHi yYMOBH,
crpsiMOBaHI Ha ()OpMYyBaHHI BHKOHABCHKHMX YyMiHb MaWOYyTHIX NeNaroriB-CKpumaiiB. Y
JaHOMY KOHTEKCTI BOHHM pO3IJISINAIOTBCS  SIK  IUJIECHPSIMOBAHO CTBOPEHI OOCTaBHHM
MUCTEILKOTO HaBYaHHSI, IO 3a0€3MeUyI0Th MOYKIIMBICTh JOCSTHEHHS HOTO Pe3yIbTaTUBHOCTI.
Ha mam mormsin, y mpomeci ¢gaxoBoi MiATOTOBKH CTYACHTIB IeJaroriyHi yMOBH ITOBHHHI
BpPaxoOBYBAaTH X iHTepecH Ta ymoJo0aHHS 1 pa3oM 3 THUM CIPHITH MY3HYHO-BUKOHABCHKOMY
Ta XyJ10’)KHbO-ECTETUYHOMY PO3BUTKY.

Mo maxux nedacociunux ymo8 MW BITHOCHMO: 1) CTBOPEHHS XYIOKHBO-TBOPYOT
aTMocdepH 3aHATh y KJacl CKPHUIIKH; 2) 30CEPeKEHICTh yBarm Ha peduiekcii MCUXIYHUX
BITUYTTIB, $KI CYNPOBO/XKYIOTb PO3BHUTOK BHKOHABCHbKOI TEXHIKM; 3) Opi€HTalis Ha
noJi(yHKIIOHAIBHY CTPATETil0 BUKOHABCHKOI AISITBHOCTI MalOyTHHOTO Iearora-CKpuIias;
4) akTHBI3aIlisl CaMOCTIMHOI POOOTH HaJl BUKOHABCHKHM arapaToM Ha OCHOBI OTPUMaHUX
3HaHb 1 IOCBIY iX 3aCTOCYBaHHS; 5) CTBOPEHHS CHUTYalllil YCHiXy B MPOIEC] YIOCKOHAICHHS

BUKOHABCHKUX YMIHb CTY/ICHTIB.
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Ilepwa nedacoziuna ymosa nependadae CTBOPEHHS XYI0KHBO-TBOPUOi aTMochepu
3aHATH Y MpPOILECI IHCTPYMEHTAIBHOI MIATOTOBKU Meaarora-ckpunainsi. Ha namy aymky, 1e
OJTHA 3 TOJIOBHUX YMOB MHCTEIIPKOTO HaBYAHHS 3arajioM, sika Ma€ MepIIoueproBe 3HAUCHHS y
(axoBOMYy HaBUYaHHI CTyJeHTIB. [loTpuMaHHS IIi€l YyMOBH Opi€HTYE Ha 1HTEHCH(IKAIIIIO
MY3HYHO-E€CTETUYHUX 1 TBOPYO-AISIIbHICHUX YWHHHKIB, SIKI CHPHUSIOTH YTBOPEHHIO BJIACHOI
CUCTeMH I[IHHOCTEH CTyaeHTa, (GOPMYIOTh HOr0 MOTHBAIIIO 0 MpOoeciiHOro 3pOCTaHHS,
BUSIBJISIIOTH 1HJIMBIAyalbHI SKOCTI. BIiNMOBiIHO 10 HUX BiIOYBA€THCS TBOpUYE OMAHYBaHHS
MY3UYHOTO MaTepiany Kpi3b IPU3MY BIACHOTO BITUYTTSA HOTO BUKOHABCHKOI IHTEpIIpETAITii.

s ymoBa peanmizyeTbcsi Ha TIPYHTI IHAMBIIYaJbHOTO MiAXOAy W mependadae
JOTPUMAHHS NPUHIUIY aKTUBHO-iH(GOpMANiHOTO BIUIMBY Ha CTYICHTA, OpIEHTYyE Ha
PO3BHUTOK MOTO TBOPUOTO MOTEHITiaNy, Mependadae CrpsMOBaHICTh HABYAIBHOTO MPOIECY Ha
CaMOTII3HAHHS ¥ caMmopeai3alliro, 1Mo 3ade3neuye Iif0 BHYTPINIHIX MeXaHi3MiB (OpMYBaHHS
OCOOUCTICHUX SKOCTe MalOyTHBOTO IeJarora-My3uKaHTa, AaKTHBHICTh Ii3HABaJIbHOI
JiSUTBHOCTI Y BUBYEHHI MY3WYHHX TBOPiB. CTBOPEHHS XYyJOXKHBO-TBOPUOi aTMOC(epH 3aHSTh
y TIpoIIeCi IHCTPYMEHTAIBHOI MIATOTOBKH CTYJEHTIB € OCOOJIMBO BAXIMBUM JIJIs1 (POpMyBaHHS
MOTHBAI[IHHOTO KOMIIOHEHTY BUKOHABCHKOi KOMIIETEHTHOCTI MaHOYTHBOTO BUUTEIST MY3HUKH.

Hpyea nedazociuna ymosea TIOB’si3aHa 3 PO3BUTKOM pedekcii y BUKOHABCHKIii
JISUTBHOCTI CKpHIaisl. 3a3HAYUMO, 110 Y Telarorini pedJuiekcis BU3HAYaeThCs SK 31aTHICTh 10
CaMOTII3HaHHS Ta CaMOpPO3BUTKY. Mertoau pediekcii HaiOuIbm epeKTUBHO 3a0€3MedyIoTh
IHCTpYMEHTAJIbHY MIATOTOBKY MaiOyTHIX memaroriB-ckpunaiiB. lle 3ymoBieHO THM, M0
peamizamisi MexaHi3My pediekcii 3acHOBaHa Ha TIOCTIHHOMY caMmoOaHalli3l, CHpPUSIOYH
MiBUILEHHIO SKICHOTO PiBHS BMKOHABChKOI MaiicTepHOCTI MailOyTHiX (axiBiiB. MexaHi3m
pedIEeKCHBHOTO YCBITOMJICHHS MY3WYHO-BUKOHABCHKOI ISIIBHOCTI € OJHHUM 13 HAHOUIBII
BOKJIMBUX B IHCTPYMEHTAJbHIA MATOTOBII (haxiBIliB, OCKUIBKHA CTA€ IOIITOBXOM IS iX
mi3HaBanbHOI Ta mpodeciiiHoi akTuBHOCTI [7, ¢. 88]. Takum uyuHOM, peduiekcis BHUSBIISE
IpoIecH, SIKI BIUIMBAIOTh Ha (POPMYBAaHHS CaMOKOHTPOJIIO, a caMe: CaMOCIIOCTEPEKEHHS,
CaMOOIIIHKY 1 camoanaii3z. CiayxoBe CaMOCHOCTEPEKEHHS € O0O0OB’ S3KOBOIO CKJIaJ0BOIO
IHCTpYMEHTAIBLHOTO BHKOHABCTBa, Came TOMy, BOa4aloul B HbOMY JDKEPENIO TpOrpecy s
BUKOHABCHKOT'O PO3BHUTKY, BUAATHUI nenaror JI. Ayep 3aKkiinkaB CBOiX y4YHIB «KYJIbTHBYBATH
3BHUYKY JO CaMOCHOCTepexeHHs» [2, c. 44]. Orxe, 3acToCyBaHHS MEXaHI3MIB peduiekcii
J03BOJISIE TIOJIETTIUTH YCBIJIOMJIGHHSI 3aBJaHbh 1 3BECTH BUBYCHHS TBOPY JO DIiBHS HOro

MTOBHOT'O PO3YMIHHS CTYJIEHTOM Ha OCHOBI MY3UYHO-BUKOHABCHKOT'O CAMOKOHTPOJIIO.
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BinmoBigHO 00 mpemwvoi nedacociunoi ymosu po3risIaeMoO MOXIIHUBICTh (HOpMYBaTH
BUKOHABCHhKI YMIHHS MalOyTHIX MeNaroriB-CKpHIaiiB y pi3HMX BHJAAX IHCTPYMEHTAJIbHOI
nisutbHOCTI. OCHOBHHMMHU 3aBJIaHHSIMU Ha 1IbOMY €Talll HaBYaHHSI MU BU3HAUMJIIM:

— OMMaHYBaHHS CTYACHTAMH TEXHIKHM I'pa HA My3UYHOMY IHCTPYMEHTI, sIKa repeadoadae
3aCBOEHHS PI3HOMaHITHUX BIIPAB, €TIOMAIB 1 TBOPIB Pi3HUX (POPM, CTHIIIB 1 )KaHPIB, OBOJOIIHHS
BUKOHABCHKOIO TIOCTAHOBKOIO, AIUNIKATYPHUMH NPUHOMaMH, HITPUXOBOIO TEXHIKOIO,
3BYKOBEJCHHSM, BHUKOHABCHKOIO I1HTOHAIIIEIO, PI3HOMAHITHUMH TpuioMamu (pa3yBaHHS,
aroriku, METPOPUTMY, OTIUOIEHOTO CIIyXOBOTO KOHTPOJIIO;

— OBOJIOJIHHS IHTEpPHpPETAlifHUMHU yMIHHAMH (peali3allis aBTOPCHKOTO 3aayMy B
mporeci BHUKOHAHHS TBOPY, CTBOPEHHS XyJOXXKHBOIO 0OOpa3y Ta BapiaTHBHICTH HOTO
BIITBOPEHHS BIAMOBIAHO 10 PI3HUX CHUTYaIliil), BUKOPUCTAHHS IMIMPOKOI MaliTpH 3aco0iB
XyJI0)KHBOT BUPA3HOCTI, JOTPUMaHHS (POPMU, CTHITIO 1 )KaHPY TBOPY;

— YIOCKOHAJIEHHS! BUKOHABCHKOTO PENEpTyapy Ta METOJIB poOOTH 3 HUM (ETIOAaMHu,
BIIpaBaMH, NOJi(OHIYHUMH TBOPAMH 1 TBOpaMM BEITUKOI (OPMH, PI3HUMH 32 XapaKTepOM
I’ eCaMu);

— (¢dopmyBaHHS BHKOHABCHKOi 1 CIICHIYHOI KYJIbTYpH CTYACHTIB (ypaxyBaHHS
1HIMBITyaTbHUX OCOOJMBOCTEH, NICHXOJIOTIYHA YCTaHOBKA Ha MYOJIYHUN BHCTYII, CLIEHIYHA
MOBEIIHKA TOIIO).

Yemesepma nedazoziuna ymoea CpsMOBaHA Ha aKTUBI3aIlII0 CAaMOCTIHHOI poOOTH Ha
BHUKOHABCHKUM amapaToM Ha OCHOBI OTPMMAaHHMX 3HAaHb 1 JIOCBIY 1X 3aCTOCYBaHHS B MPOIIECi
HaBuaHHs. Peanmizanis Ha MpakTUIi Li€l yMOBHM  Tependavae ypaxyBaHHS IOJOXKEHHS, IO
Mi3HAHHS MY3WYHOTO MHCTEITBA Ta BIITBOPEHHS MY3HYHHUX TBOPIB Ha HaJEKHOMY
TEXHIYHOMY piBHI BiIOyBaeTbcs depe3 MOJEIIOBAHHSA TBOpYoro mnporecy. dopmyBaHHA
CaMOCTIHOTO MY3WYHOTO MHUCJICHHS CTYJIEHTIB TICHO 3B’SI3aHE 3 PO3BUTKOM YCBIIOMJICHOTO
CIpUHMaHHA MY3MKH, OCMUCIIEHOCTI Ta BUPa3HOCTI Y BAKOHAHHI CKPUIIKOBOTO penepTyapy. B
JAaHOMY BHIIAQJKy BaKIMBUM (PAaKTOPOM CTa€ 3aCTOCYBAaHHS €JEMEHTIB LIJIICHOTO aHali3y,
PO3KPUTTS MY3HYHO-OOPA3HOTO 3MICTy TBOPY B €IHOCTI 3 Horo (opmoro. [[poMy Takox
JOTIOMAaraloTh 3HAaHHS CTOCOBHO MY3MYHHMX aHPIB, CTHJIB, BIJOMOCTI IIOJ0 TBOPYOCTI
PI3HUX KOMIIO3UTOPIB Ta CKPUIIANiB-BUKOHABIIIB. B 11iI0My BOHU BiAIrpaioTh BEJIHMUYE3HY POJIb
y (GopMmyBaHHI MY3MYHOI TBOPYOCTI CTYACHTIB Ta YAOCKOHAJICHHI IX BHUKOHABCHKOI
MaKCTEepHOCTI.

Hacmynnoto nedazociunoro ymogoro BBaXKA€MO CTBOPEHHS CHUTyalllil ycmixy B

MY3HYHO-BUKOHABCHKIN TISUIBHOCTI CTYAEHTIB. BapTo 3a3HaunTH, 1110 aKTyasizalis npooaemMu
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JOCATHEHHS YCIiXy € HaJI3BHYAilHO Ba)KJIMBOIO JJISi Cy4acHOI MPAaKTUKHU IHCTPYMEHTAJIbHOI
MiITOTOBKH IEJaroriB-My3UKaHTIB, aJKEe YCIIX, MEPEKUTUN HEOJHOPA30BO ITiJl YaC HAaBYAHHS,
CHpUs€ BU3BOJEHHIO MPUXOBAHUX MOTEHIIHUX MOKJIMBOCTEH CTYNEHTIB, IEPETBOPEHHIO Ta

[ouyTTst ycmixy Bifirpae KIIOHYOBY pPOJIb Y BHKOHAaBCHKOMY PO3BUTKY MY3UKaHTa,
OCKIJTbKM BOHO JIC)KHTHh B OCHOBI BCiX BUJIB HOTO AisUTLHOCTI i Oe3mocepeiHhO MOB’sI3aHe 3
HOTO MPUPOIHOIO aKTHBHICTIO. YCBIJOMIICHHS YCITIXY, PO3YMIHHS HOTO Ba)KITMBOCTI 115 ceOe,
OTPUMAaHHSI €MOIIIHHOTO MiTHECEHHS, 0OyMOBJIEHO BHYTPINIHIM CBITOM CaMOTO CTYJEHTA i
BUHUKA€ BHACTIOK JOCATHEHHS 3HAYYIIMX IS HHOTO BUJAX MisUIHOCTI. BinmoBigHO MOXKHA
TOBOPHUTHU TPO HPSAMY 3aJEKHICTh MK MOYYTTSAM YCHiXy CyO’€KTa Ta MOTHBAIII€I0 Ha HOTO
JOCSITHEHHS.

BucnoBku. Omxe, (opMyBaHHS BUKOHABCHKMX YMiHb I€Jarora-CKpunais €
KOMIUIEKCHUM TIOHSTTSIM, sIK€ BiJIOyBAa€ThCsl Yy TpOILECi HAaBUYAHHS Ta 3AIHCHIOETHCSA Tij
BIUTUBOM 0ararbOX YWHHHKIB: TMCHXIYHHUX, MY3UYHO-IOCBITHUX, 1HIWBIIYyalbHO-TBOPYHUX.
HeoOxinHuM cepenoBHILEM JUIsi HbOTO CTa€ KOMIUIEKC 3alpOINOHOBAHMX METOOJIOTTYHHUX
3acaj, Kl COpHUSIIOTh €(EKTUBHOCTI 3I00YTTS CTYAEHTOM BIAMOBIAHUX YMiHBb U TIpodeciiHOl
MaNCTEpHOCTI.
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Translation of the Title, Abstract and References to the Author’s Language

YK 378. 011.3- 051: 780
Pagsan Haccid, IloaokoBa O.II. Mertogosaoriuni 3acaagm ¢opmyBaHHA
BHKOHABCbKHUX YMiHb Ie1arora-cKpunaJjs y npoueci ¢axoBoi miaroroBku.

Y crarti po3MISAAIOTHCA TMHTAHHS METOAOJOTIYHOTO 3a0e3MeyYeHHsT MPOIIECy,
CIIPSIMOBAHOTO HAa PO3BUTOK BUKOHABCHKUX YMiHb MallOyTHIX MEAaroriB-CKpumnaiiB B yMOBax
(haxoBoi miaroroBku. OOTPYHTOBYIOTHCS HAYKOBI MIIXOAHW: KOMIIETCHTHICHUM, SIKMA CIIPHSIE
(OpMYBaHHIO TEXHIKO-KOOPIMHALIWHUX, TPOrpaMHO-pENepTyapHUX, IHTEpHpeTaliiHuX,
KOHIICPTHO-BUKOHABCHKUX  KOMITICTCHIIIH; CHHEPTeTUYHUH, SKHH HaJga€ MOXJIHMBICTD
posrnsgatu mporec (axoBOro HaBUAaHHS 3 TMO3UIIKA BIAKPUTOCTI Ta Opi€HTAIil Ha
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CaMOpPO3BUTOK; 1HIUBIAYaJIbHUH, [0 IPYHTYIOTHCS Ha MPOCKTHUBHHX, IOCIiIHUIBKUX,
JTUCKYPCUBHUX CIOc0o0ax opraHizaiii HaBYaJIbHOI MISUTBHOCTI; TAaKCOHOMIYHUHM, KOTpHUH
POOUTH TPOIIEC IHCTPYMEHTATBHO-BUKOHABCHKOI MiATOTOBKY IUIECIIPSIMOBAHUM, TUHAMIYHUM
1 MOOUTBHUM. Y MOCTIIKEHHI PO3pOO0JICHI MPUHIMMK (aKTUBHO-1H(OPMAIIHHOTO BIUIUBY,
€THOCTI XY/I0’)KHBOTO 1 TEXHIYHOTO MIPU MiAMOPSIIKYBaHHI TEXHIYHOTO XYI0KHBOMY), @ TAKOX
MeJIaroriyHi yMOBH: CTBOPEHHsI XYIAOXKHBO-TBOPUYOi aTMoc(epH 3aHiITh y KJIaci CKPHUIIKH;
30CepeKEHICTh yBard Ha pediekcii MCUXIYHUX BIAYYTTIB, AKi CYHpPOBODKYIOTh PO3BUTOK
BHUKOHABCHKOI TEXHIKH; Opi€HTAIiss Ha TOMI(YHKIIOHATBHY CTpATerilo BUKOHABCHKOI
TiSUTPHOCTI  MalOyTHBOTO TIEarora-CKpWIajs; akKTHBI3allil CaMOCTIHHOI poOoTH HaJ
BUKOHABCHKUM aIlapaToM Ha OCHOBI OTPUMAaHMX 3HAHb 1 JIOCBiAY 1X 3aCTOCYBaHHS; CTBOPCHHS
CHUTYalill yCriXy B IpOIleci YAOCKOHAJICHHS BUKOHABCHKUX YMIHb CTYJCHTIB. 3alpOIIOHOBaH1
METOOJIOTIUHI 3acaau CHPUAIOTh e(PeKTHBHOMY (OpMYBaHHIO BHUKOHABCHKHUX yMiHb
MaiOyTHIX MeqaroriB-CKpUIaiiB i yI0CKOHAJCHHIO iX mpodeciiiHoi MaiicTepHOCTI.

Kiro4uoBi cjoBa: memaror-ckpuraib, BUKOHABCHKI YMIiHHS, (paxoBa ITiArOTOBKA,
METOJIOJIOTIuHE 3a0€3MEeUCHHS.
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The Features of Pupils’ Music Development in Primary School

Ruda Halyna
Postgraduate student
Dragomanov National Pedagogical University (Ukraine, Kyiv)

Abstract

The article is devoted to the study of the essence and structure of the phenomenon of pupils’ music
development in primary school. On the basis of the analysis of psychological and pedagogical works, and the
conclusions are made about the peculiarities of this phenomenon in the context of the general music education
for pupils in primary school. The role of musical activity in the music development of primary school pupils is
outlined. The basic forms and methods of musical activity of pupils at Music lessons are considered. Stressed
that the Music art lessons do not often meet the requirements of humanistic, educational education. In school
practice, they are often confined to acquiring knowledge, skills, not using the opportunities that include the
lesson of musical ethnicity. There is an objective need for a deeper theoretical understanding and practical
disclosure of the enormous and extraordinary importance of the developing potential of general musical
education. The branch of music education appears to be a cell that has extremely wide opportunities for music
development of a child. Prerequisites for this are the variety of musical activities and a wide range of personality
characteristics that are influenced during musical classes.

Key words: music development, primary school, pupils, musical activity, Music lesson.

Axkmyanvnicmo 00cnioycennsa. ['yMaHICTUYHI TEHACHINT, 110 BHU3HAYAIOTHh MUISIXHU
pO30yIOBH Cy4acHOI CHCTEMH IIKUIbHOI OCBITH B YKpaiHi, 3yMOBJIIOIOTH MHIJIbHY yBary
MeJIaroriB J0 peajizalii 3aBllaHb PO3BUTKY JUTHHH, OJHIEIO 13 IJICH SKOTO € MYy3WYHUH
PO3BHUTOK MOJIOAMINX IIKOJISIPiB. My3UUHUN PO3BUTOK, HAa HAIITy TYMKY, CKJIaJiHE sBUIIE. Mix
HOro KOMITOHEHTAMH BCTAHOBIIIOIOTHCS PIZHOMAHITHI B3a€MO3B’SI3KH: MK TNPHPOJIHUMH
3aJaTKaMu 1 c()OPMOBAHUMH Ha iXHIH OCHOBI MY3WYHMMH 3A10HOCTSMH; MK BHYTPILIIHIMH
MporecaMi PO3BUTKY W JOCBIAOM, SKUH TEPEAAEThCS JUTHHI 330BHI; MDK 3aCBOEHHSIM
JOCBIy W PpO3BUTKOM, IO BIAOYBAEThCS MPU IbOMY. TaKUM YHWHOM, 3IHCHIOETHCS
MO€HAHHS PI3HOMAHITHUX BHYTPIIIHIX MPOIECIB 1 30BHIIIHIX BIUIMBIB Ha HUX. BpaxyBaHHA
BIKOBHX OCOOJIMBOCTEH OTIOMarae BCTAaHOBHUTH, sIKi came (hopmH, 3acO0H 1 BHAU JisSTTBHOCTI
Halie(peKTUBHIII JIJI1 My3UYHOTO PO3BUTKY JUTHHHU TOTO YW IHIIOTO BIKY.

[TpobmemMu My3u4HOi PO3BMHEHOCTI MOJIOAMIMX IIKOJSAPIB € aKTyalbHI, aJKe
CydacHa TIe[larorika TOB’S3y€ 3HAYHI CHOJIBaHHA 3 MIJCHUJICHHSIM pOJII MHUCTEIBKUX
IUCLUIUTIH 1 KyJBTYPHOTO CEpEIOBHUINA Y PO3BUTKY TapMOHIMHO PO3BHHEHOI, TBOPUOL
0COOUCTOCTI. Y IbOMY KOHTEKCTI Tally3b MY3WYHOI OCBITH TOCTA€ OCEPEAKOM, IO Mae
HaJ3BUYANHO IIMPOKI MOXKIJIMBOCTI IS MY3WYHOTO PO3BHUTKY MOJIOJIINX IIKOJSAPIB.

[lepenymoBaMn 1BOTO € po3MaiTTss BHIIB E€CTETUYHOI MJiSUIBHOCTI W HIMPOKE KOJIO
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OCOOHMCTICHHX XapaKTEPHUCTHK, 110 3a3HAIOTh BIUIMBY TiJ Yac MY3MYHUX 3aHATH [4; 5; 6; 11;
12; 13; 14; 15; 16].

YpoKH MY3MYHOTO MHCTEHTBA YK€ YacTO HE 3aJ0BOJIbHAIOTH BUMOTH
T'YMaHICTUYHOI, PO3BUBAIBHOI OCBITH. Y MIKUIbHIA MPAKTHI[I BOHU HEPITKO OOMEKYIOTHCS
nuiie HaOyTTsIM 3HaHb, YMiHb 1 HAaBHYOK, HE BUKOPHUCTOBYIOUHM THUX MOJKJIUBOCTEH, SKi
MICTHTh YPOK MY3MYHOro MmucreurBa. OTxe, € 00’ eKTHBHI moTpeOu B OUIBII TIHOOKOMY
TEOPETUYHOMY PO3YMIHHI Ta MPaKTHYHOMY PO3KPUTTI BEIWYE3HOTO N HEMEepeciuHOro 3a
3HAYEHHSM PO3BUBAIBHOTO MOTEHIIATY 3arajibHOI MY3UYHOI OCBITH.

3HaYHHMI BHECOK y po30yIOBY PO3BUBAIBHUX ACIEKTIB MY3MYHOI OCBITH 3POOHIIH
B.Bepxosunenp, ®.Konecca, C.Jlronkesud, K.Cterenko, Tpaauilii sKux po3BUHEH] B PAISIX
MPOBIIHUX TPEACTABHUKIB BITYM3HSIHOI MY3WYHOI mHenaroriku. Po3BuBanbHO — TBOpUi i7ei
HaO0ynu moAanbiioi po30yJOBH B Mpansx i3 Teopii Ta METOAWKH MY3HYHOI OCBITH IITEH
(JI.bapen6oiim, H.Betnyrina, K.I'onosceka, JI.JImutpieBa, JI.I'oproHoBa, [l.KabGaneBchkuid,
JL.ITanbkiB, I.Pirina, O.PoctoBchkuit, O.Pymgaunpka, FO.Ilarapemi), mizHime - y
JIOoCHiKeHHsX TBopYoi aktuBHOCTI (B.ba6iit, L.I'amanoBa, B.Jlabyneus, O.JIoGoBa,
B.TymeBa), po3Butrky TBOpumx 3mai0HocTeit (M.AneinikoB, O.bopucoBa, B Parosina,
O.XwmkHa) Ta 1H.

He3Baxkatroun Ha 0araToBikOBY iCTOpil0, MpoOieMa MYy3U4HOI pPO3BUHEHOCTI
MOJIO/IIUX IIKOJSAPIB HE TUIBKM HE BTpPATHJIAa aKTYallbHOCTI, a W MOCTaBWJIA HU3KY HOBHX
MUTaHb AJIS1 O3B’ A3aHHS TaHHOI MPOOIEMH.

Buxkiaax ocHoBHOro marepiany. Yci BUau JisSIbHOCTI Ha ypoIli 00'€THyE Ba)KJTHBE
3aBJAHHS — PO3BUTOK 3[JaTHOCTI Y4YHIB TJIMOOKO CIpPHMMAaTH 1 MEpeKuBaTH EMOIliiHO-
€CTeTUYHUHN 3MICT MY3HMKH, PO3YMITH ii 3B'SI30K 13 JKUTTSAM, YCBIJOMJIIOBAaTH OOpA3HICTH 1
BHUPa3HICTh MY3UYHOTO TBOPY. MOJOIII MIKOJSPT OTPUMYIOTh 3 HABKOJWIIHBOTO >KUTTS
3HAYHY KIJTBKICTh MY3WYHHX BpPa)X€Hb, ajie JITH HE CIPOMOXKHI CaMOCTIHHO po3iOpaTucs B
HUX.

JIOCHiKyI0ud  OCOOJIMBOCTI  MY3MYHOI  PO3BHHEHOCTI MOJIOJIIMX  IIKOJISPIB,
O.PocToBChKHI1 3a3Hayae, MO B Taly3l BIAYYTTIB 1 CHPUHHATTS iX PO3BHTOK i€ BIif
HaWIMPOCTIIIOr0 PO3PI3HEHHS HaWBUpa3HIMMX, HaWsACKpaBimmx Oaps, ¢GoOpM, 3BYKIB 110
aKTUBHIIIOTO YCBIIOMJICHHSI KpPAacCHBHX, TapMOHIMHUX CIONY4YeHb, A0 AU(EepeHLiIOBaHHS

3BYKOBHUCOTHMX Ta PUTMIUYHUX CHiBBIJHOIIEHb y MY3HIl, HIOAHCIB KOJBHOPOBOI TaMH,
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pI3HOMaHITHOCTI OPM, TOSTHIHOTO CIiB3BYYus [9, c. 216].

BpaxoByrouw, 1110 MOJOAIINH MIKITLHUNA BiK € OCOOJIMBO NEPCHEKTUBHUM y PO3BUTKY
MY3UYHOTO CHpUHAMaHHs, HEOOXiJHA JOCTATHS HAaBaHTAXEHICTh Ha maM’ sTh JiTei. BoHa
CTBOPIOE 3amac BpPaXEHb 1 3HaHb, MOTPIOHWUX Il (opMyBaHHS I1HTEpPECYy OO MY3HUKH.
BaxnuBumMu 3aBIaHHSAMH Yy BHXOBaHHI MOJIOANIOTO IIKOJISIpa 3aco0aMH  MY3HYHOTO
MUCTENTBA €: PO3BUTOK CIIyXY, IaM STi, ySIBU, MY3HYHO-PUTMIYHOTO BiTIYyTTS, BOKAIBHHUX
HaBUYOK.

Mu Harosomyemo, 1mo HaBYaHHSI MY3HKH MOJIOJAIINX IIKOJISAPIB Ma€e OyTH IIKaBUM 1
pagicauM. JliTH TPUXOOATH 1O WIKOJAM 3 PI3HOK MY3HYHOK IMATOTOBKOIO 1 PI3HUMH
MY3UUYHUMH 337aTKaMu. AJle y BCIX AiTel € JesSKUil JOCBiJ CIIyXaHHS IHCTPYMEHTAJIbHOI
MY3MKHM, CHiBYy HiCeHb, OAueHHs i BUKOHAHHS TAHIIB, KPOKYBaHHS MiJl MY3HMKY TOIIO. IM
PO3MOBIIal0OTh 1 YMTAIOTh OJHAKOBI Ka3kW [7], KHMKKH, BOHU TEPErISIAl0OTh OHI W Ti XK
Tenenepeaadi I JAiTed, KIHOGUIBMH 1 MYyJIbT(IIBMHU, CTHKAIOTHCS 3 PI3HOMAHITHUMHU
MONIOHUMHU JKUTTEBUMH CHUTYallissiMd. B mporieci HochmikeHHs MH 3’ sSCyBalld, IO 3arac
XYAOXKHIX 1 KUTTEBUX BPaKeHb AiTEH X04a i BIAPI3HIAETHCS KIJIBKICHO, alle B SIKICHOMY IJIaHi
BiH MPUOJIU3HO OJHAKOBUH y BCIX. Tak CKJIAMA€ThCS >KUTTEBUH JOCBIA NUTUHH, OJU3BKUN
KUTTEBOMY NOCBiny iHmUX aiTeil. Cporo wacy /. KaGaneBcbkuii 3poOMB BUCHOBOK PO T€,
[0 B yMOBaxX 3araJlbHOOCBITHBOI IIKOJIM B MY3MYHO-BUXOBHIN POOOTI CIiJi BUXOIUTH HE i3
3ni0HOCTEH AITeH 1 iX MATOTOBKH, a 3 IXHBOTO )KHTTEBOTO NOCBiAy [3, c. 206].

CrnocrepiraroTbes 3Ha4HI BIIMIHHOCTI B MY3WYHIHA PO3BUHEHOCTI JITEH 3aJIEKHO Bif
iX iHauBiMyanbHUX ocoOysmBocTei. OnHI 3 HUX «MYy3WYHi» 3a BCIMa TMOKa3HWKAMH, IHIII
BIJIPI3HSIOTHCA CBOEPITHUM MOEIHAHHSAM OKPEMHUX MY3MUHHUX 37i0HOCTed. Tak, 31aTHICTDH
CHpUKMATH 1 IEPEKUBATH MY3UKY MOXKE IMOETHYBATHUCS 3 TIOCEPEIHIMU TOJIOCOBUMHU JTaHUMH,
I00pUH PO3BUTOK MY3HUYHOTO CITYXY HE 3aBX/IU CYIPOBOKYETHCS CXMIIBHICTIO IO TBOPYOCTI.
OpHl IiTH MOXYTh CIIyXaTH MY3HMKY HE BIJIBOJIIKAIOYHCH, 1HIIN HABITh HE YSABISAIOTH, IO II€
Take — CHEUiaTbHO CIyXaTH MY3HUKY; J€sKi TITH MOXYTh YUCTO 1 BUPA3HO BHUKOHYBAaTH
3HaOMI MICHI, MalOTh €JIeMEHTAapHI YSABJICHHS MPO MY3UKY, 1HIII Oalayxi 10 HEi, OCKIIbKH
KU Y HECTIPUSITIMBHUX UL I[LOTO YMOBaX. 3pO3yMiJIO, IO BHACHIJOK IIHOTO MOXJIMBOCTI
MY3UYHOTO PO3BUTKY JITEH HA YPOKaxX MY3UKH Pi3Hi.

Mu BCTaHOBWUIM, IO MIKiIIBHI YPOKH MY3UYHOTO MHCTENTBA MAaIOTh BETUYE3HUI

NOTEHIiaNl Ui PO3BUTKY AMTHUHH, MEPEIyMOBAMH SIKOTO €: oOpa3Ha MpUpoJa MY3UKH 3
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NPUTAMaHHUMHU Td BIACTUBOCTSAMHU O€3IOCEPEHBOTO BIUTMBY Ha IICHXOEMOIIHHHIA CTaH
JTIOJVUHY; YCBIIOMJICHHS TpEIMETa BUBYCHHS — MY3HYHOTO MHUCTENTBA — SIK PE3YJIbTaTy
TBOPUYOCTI KOMIO3UTOPA, BUKOHABIIS TOIIO; )KMBE Ta TBOPYE CIUIKYBAHHS 3 MUCTECITBOM Y
Mporieci CipuiiMaHHs, PO3YMIHHS W YCBIIOMJICHHSI XYJTOKHIX 00pa3iB; aKTUBHE 3aTy4CHHS
VUYHIB JI0 «TBOPEHHS» MUCTEIBKOTO MPOIYKTY B PI3HUX BUAAX MY3UKYBAaHHS Ta JOJATKOBUX
TBOPYHMX BHJAX MY3MYHOECTETHYHOI AISIIBHOCTI (BOKAIBHIA Ta IHCTpYMEHTAJBbHIM iMIIpO-
Bi3awii, My3U4HO-PUTMIYHHUX pyXaX, «MAJTIOBAaHHI MY3UKH» TOIL0); BAKOPUCTAHHS HA YpOKax
€JIEMEHTIB JITepaTypHOro, XopeorpadiyHoro, Bi3yaJlbHMX Ta IHIIMX MHCTEITB TOIIO. Y
IIbOMY KOHTEKCT1 (DaKTUYHO BCl BUAM MY3WYHOI TISJIBHOCTI IIKOJSIPIB MOXYTh (I MarOTh)
OyTH TBOPYO CIIPSIMOBaHI.

B pesynbrari Hamoro AOCHIJKEHHS MH BHOKPEMWIHM 3arajibHi PUCH MY3WYHOI
PO3BHHEHOCTI, SIK1 BIACTUBI YYHSIM MOYATKOBOI IITKOJIH:

1. Jlith MaroTh TEBHHWHA JOCBiJ CIIJKYBaHHS 3 MY3WKOIO, a TaKOX IX My3W4Ha
JiSUTBHICTB CTa€ Pi3HOMAHITHINIOW. BUKOHAHHS MiceHb 1 TAHIB, YTUIEHHS MY3UYHO-IrPOBUX
o0pa3iB y pyci HabyBae BUPA3HOCTI, 1[0 CBIAYUTH PO 3MOTY yUYHIB IEPEIaTH CBOE CTABICHHS
710 MY3UKH. Y HUX 3'SIBIISIIOTHCS YIIOOJICHI MICHI, TaHIIll, irpy, BOHHU 3/IaTHI HaBITh MOTUBYBATH
CBOI MY3WYHI BIOJOOAHHS, OIIHIOBAaTH TBOPH, BUSBIATA XYJIOXKHI 1HTEpecH. Y miTeH
MOMITHAMH CTAlOTh BUSBH MY3MUYHUX 3[10HOCTEH, OCOOJIIMBO B IAPHUHI MEIOAIMHOTO CIyXY.
VY4HI MOXYTh BII3HATH 3HAWOMY MICHIO, BU3HAYUTH HE TUIbKM XapaKTep MY3UKH, ane H ii
HacTpii. Y HHX TIOCTYNIOBO  HAIArO/DKYETHCS  BOKAIBHO-CIYXOBa  KOOpAWHAILIS,
TU(hEpPEHITIIOI0THCS CITYXOBI BIAUYTTS - OUTBIIICTh MITEH 3aTHA PO3PIZHUTH BHCOKI M HU3bKI
3BYKM B IHTE€pBaJlaX KBIHTH, KBApTH, TEPLIi.

2. 'V cdepi cmiBy MOXIUBOCTI JiTel 3alexarh BiJl MOMEPEIHbOI MY3UYHOL
MIITOTOBKH: iX CIIBAI[bKUM [1alma30H MOXE CKJIAJAaTHCS BiJ KiTBKOX 3BYKIB O OKTaBH 1
oumpmre. BogHouac y BCiX JiTel roiocoBUi amapar e He copMyBaBcs, AyKe TEHIITHUH,
3MHKaHHS CKJIQJIOK KpaiioBe. Lle BuUMarae o0epeHOTro i MOCIiJOBHOTO PO3BUTKY JiaNa3oHy
roJocy, OOMEKEHHS CHIIA 3ByYaHHS.

3. V chepi cripuiiMaHHS MY3MKH MOKJIMBOCTI JiTel JOCHThH IMpOKi. IM mocTymHi
TaKi OCHOBHI JKaHPH, SIK TICHS, TaHEIb 1 MapIl, OJuU3bKa My3uKa 300paKaIbHOTO XapaKTepy.
UYepes He3HauHMH 0OCAT MOBUIBHOI yBard TMEPIIOKIACHUKIB, TBOPH IOBUHHI OYyTH

HEBEJIMKUMU 32 00CATOM, 3 ICKPAaBUM MY3UYHHM 00Opa3zoM.
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4. Y cdepl TBOPYOCTI MOMKIUBOCTI MOJOIIIUX IIKOJISPIB TakKi: BOHHU JIETKO
BIATYKYIOTbCS Ha pIi3HI TBOpYI 3aBIAHHsS, MOXYTh IMIIPOBI3yBaTH Ha 3alaHuil oOpas,
CTBOPIOBATH PHUTMIYHI # MeNOIW4YHI IMIIpOBi3alii HAa JUTAYMX MY3HMUYHUX IHCTPYMEHTaX,
1HCIICHI3yBaTH 3HAMOMY MICHIO a00 IHCTPYMEHTAIBHY M'€CY 300paKaJIbHOTO XapaKkTepy.

Bix skoCTI My3WYHHMX 3aHATh 3HAYHOIO MIPOIO 3aJCKUTh MY3UYHUHA PO3BUTOK
MOJIOJIINX IIKOJAPIB y HACTYNMHUX Kiacax. [Ipy IIbOMy BUMTENb Ma€ NPArHyTd HE 10
BUPIBHIOBAHHS Y4YHIB y iX MY3MYHOMY BHMXOBaHHI, OCKIJIbKM II€ HEOJMIHHO NIpPUBEAE 10
raJIbMyBaHHSI PO3BUTKY YacTHHH AiTed. [Ipuainsstoun ocoOnuBy yBary TUM JITSM, SIKI MEHII
00/1apoBaHi My3WYHO, BiH TTIOBUHEH BCIISKO CHPHATH PO3BUTKY JiTEH 00JapOBaHMX, CTABUTH
nepe HUMH 1HAMBIAyalbHi 3aBIaHHsA. BUMOTIHMBICTD 10 y4YHIB BIIMOBIIHO 10 iX 3110HOCTEH
€ OJTHIEI0 3 YMOB MIATPUMKH OJHUX, 1 MOMEPEIKEHHIM BiJ] «3ipKOBOi XBOPOOU» — IHIIHX,
MY3UYHO 00JJapOBAHMX JIITEH.

Crnig BpaxoByBaTH, IO MOJIOAIIMK IIKIIBHUKA BIK OaraTuii Ha TPUXOBaHi
MOJKJIMBOCTI PO3BUTKY, SKI B@XKJIMBO CBO€YACHO NOMITUTH 1 migTpuMmaTtu. OnHakoBa
HEIOMYCTHUMO BBAXXKaTH INEPIIOKIACHUKIB MEHII PO3BMHEHMMH, HK BOHU € HACTpPaBi, SK 1
nmepeOUTbIIyBaTH 1XHI MOXJIMBOCTI. BaymnmBe cTaBiaeHHS A0 BIKOBHX OCOOJMBOCTEH,
(hI3UYHOTO 1 TICUXIYHOTO PO3BUTKY JITEH MAaCTh yUUTEIEBI MOKIIMBICTh LJIECIIPSIMOBAHO, 0€3
KO JUISI BUXOBAHIIIB 31 CHIOBATH IXHE My3UUHE HABYAHHS 1 BUXOBAHHS.

BucnoBku. Hamri ocnmigkeHHs CBil4aTh, [0 aKTUBHA MY3WYHA TiSUTBHICTH CIIPUSIE
PO3BHUTKY MY3WYHHUX 3M10HOCTEH MOJOMIMIMX IIKOJSIPIB: €MOIIHHA YYTJIMBICTh 0 MY3HKH,
00pa3HICTh MY3MYHOTO CIIPUUMAHHS W OPUTIHAIBHICTH MY3WYHOTO MHCJICHHS, 3JaTHICTh J10
KOHCTPYKTUBHOI, = TEpPETBOPIOBAIBHOI,  IMIPOBi3aliifHOI  AiSUIBHOCTI, BHMKOHABCHKOTO
apTucTu3My toio. [IpoTte, BUXOM4M 3 TOrO, IO HABITh y MEXax OJHOIO KJAacy JAIiTH 4acTo
BUSIBJISIIOTHh Jy’K€ DPI3HUM PIiBEHb PO3BUTKY MY3MUYHUX 3I10HOCTEH, MOOyIOBa Ta TMOAAHHS
BIJINIOBITHUX 3aBJaHb MAalOTh IiIOPSIKOBYBATUCS 3aralLHOMY IIpaBHJIy: BOHH MarOTh
BU3HAYATUCh BIJMOBIAHO 1O I1HAMBIAYyaJbHUX OCOOJMBOCTEH MIKOJSApA. AKTyalbHUM JUIS
MOJAIBIINX HAYKOBHX PO3BIIOK BBAKAEMO PO3POOJICHHS 1HHOBALIMHMX METOAMK PO3BUTKY
MY3UYHUX 3/1I0HOCTEH Y4YHIB MOYATKOBOI IIKOJH Yy PI3HUX BUAAX MY3MYHOI JiSTIBHOCTI —
CIpuiiMaHHI, OI[IHIOBaHH1, TBOPCHHI.

References

1. Vetluhina N. Muzychnyi rozvytok dytyny [The musical performance of the child] //

IntellectualArchive Vol. 7, No. 1, January/February 2018

124



[per. K. Skrypchenka]. — K. : Muzychna Ukraina, 1978. — 255 p.

2. Lobova O.V. Muzychne mystetstvo [Music art]: pidruch. dlia 1 kl. zahalnoosvit.
navch. zakladiv / Olha Lobova. — K. : Shkoliar, 2012. — 144 p.

3. Kabalevskyi D.B. Vospytanye uma y serdtsa [Upspring of the mind and heart].
Knyha dlia uchytelia. — M. :Prosveshchenye, 1984. — 206 p.

4. Petko L.V. Vzaimodejstvie iskusstv na urokah muzyki v srednej
obshheobrazovatel'noj shkole [Cooperation of arts on the Music lessons in secondary school]
/ L.V.Petko, E.V.Danilko : Tez. dokl. uchastnikov mezhrespublikanskogo seminara-
soveshhanija. — Voroshilovgrad. — 1990. — P. 43-47.

5. Petko L.V. «Nevyznachenist' jakosti» 7 ogljadu na modernizaciju systemy osvity v
Ukrai'ni [“Uncertainty on quality” to the modernization of the education system in Ukraine] /
Dyrektor shkoly, liceju, gimnazii'. — 2012. — Ne 3. — S. 56-62.

6. Petko L.V. Novorichnij pozaklasnij zakhid «Happy New Year!» [New Year
performance «Happy New Year!»] / L.V.Pet'’ko // Inozemni movi : nauk.-metod. zhurn. /
zasn. Kiivs'kij lingvistichnij universitet i vid-vo «Lenvit» ; gol. red. S.YU.Nikolaeva. — K. :
Vid-vo «Lenvit», — 2008. — No. 3. — S. 69-71.

7. Pet’ko L.V. Stymuliuvannia tvorchykh zdibnostei pidlitkiv zasobamy vtilennia
obrazu kazkovoho personazhu [Stimulating of teens’creativity abilities in view of
embodiment the image fairy-tale character’s] / L.V.Pet’ko // Lialka yak znak, obraz, funktsiia:
Mater. vseukr. nauk.-prakt. konf. «Druhi Marka Hrushevskoho chytannia» / za red.
0.S.Naidena. — Kyiv. : VD «Stylos», 2010. — P. 200-204.

8. Rahozina V.V. Formuvannia tvorchykh zdibnostei molodshykh shkoliariv u protsesi
muzychnoi diialnosti [Formation of creative abilities of younger schoolchildren in the process
of musical activities] : dys. ... kand. ped. nauk: 13.00.01 / Rahozina Viktoriia Valentynivna.
— K., 1999. — 199 p.

9. Rostovskyi O.la. Metodyka vykladannia muzyky u pochatkovii shkoli [Methods of
teaching music in elementary school]: Navch.-metod, posibnyk. — [2-e vyd., dop.]. —
Ternopil: Navchalna knyha — Bohdan, 2001. — 216 p.

10. Rudnytska O.P. Psykholoho-pedahohichni problemy zahalnoi ta mystetskoi osvity
[Psychological and pedagogical problems of General artistic education] // Mystetstvo u
rozvytku osobystosti : monohrafiia / za red. N.H.Nychkalo. — Chernivtsi : Zelena Bukovyna,
2006. — P. 36-55.

11. Shholokova O.P. Novitni pidxody ta tehnologiyi u profesijnij pidgotovci vchytelya
mysteczkyh dyscyplin [New approaches and technologies in professional art teachers training]
/ O.P.Shholokova // Innovative processes in education: Collective monograph. — AMEET
Sp. z 0.0., Lodz, Poland, 2017. — P. 238-246.

12. Bodrova T.O. Personal Resource in Teachers’ Training of Musical Arts Education
/l Intellectual Archive. — 2015. — Volume 4. — No. 6 (November). — Toronto : Shiny Word
Corp., 2015. — PP. 141-149.

13. Ternopilska V.I. Theoretical aspects of the phenomenon —aesthetic sense //
Perspective directions of scientific researches: Collection of scientific articles. — Agenda

IntellectualArchive Vol. 7, No. 1, January/February 2018

125



Publishing House, Coventry, United Kingdom, 2016. — P. 339-344.

14. Pankiv Lyudmila. Axiological aspects of senior pupils’ art education // Intellectual
Archive. — 2015. — Volume 4. — No. 6 (November). — Toronto : Shiny Word Corp., 2016. —
PP. 132-140.

15. Pet’ko Lyudmila. The development of student youth aesthetic culture on
professional direction // Topical issues of contemporary science: Collection of scientific
articles. — C.E.ILM., Valencia, Venezuela, 2017. — P. 188-192.

16. Shcholokova O.P. Art and pedagogical designing as a means of improvement of
music teacher’s professional preparing // Economics, management, law: socio-economical
aspects of development: Collection of scientific articles. Volum 2. — Edizioni Magi — Roma,
Italy. — 2016. — P. 265-268.
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YK 373.3.016:78

Pyna I'anuna. Oco6uBOCTI My3U4HOT PO3BMHEHOCTI YUHIB MOYATKOBOI IIKOJIH.

JIOCITIPKEHO CYTHICTB 1 CTPYKTYPY MY3UYHOTO PO3BUTKY YUHIB MOYATKOBOI IIKOJIU.
Ha ocHOBi aHamizy NCHUXOJIOTIYHMX 1 TMENaroriyHuX TMpaib 3pOO0JICHO BUCHOBKH MO0
0COOJMBOCTE MY3WYHOI PO3BMHEHOCTI B KOHTEKCTI 3arajbHOI MY3WYHOI OCBITH Y4HIB
mo4yaTkoBoi mKoOK. OKpPECIeHO POib MY3WYHOI MiSUTBHOCTI Y MY3UYHOMY PO3BUTKY Y4HIB
MOYaTKOBOI MIKOMU. Po3rnsanyro gopMu i MeTOIM MYy3WYHOTO PO3BUTKY YUYHIB MOYAaTKOBOL
IIKOJM Ha CY4YacHOMY YpOIli MY3WYHOTO MHCTEITBA, 30Kpema 3aco0aMu MYy3HUYHOL
aisutbHOCTI. Harosomryerbess Ha Te, IO YPOKM MY3MYHOTO MHCTEITBA y IOBHIM Mipi He
32/I0BOJIBHSIIOTh BUMOTH TYMaHICTUYHOI, PO3BUBAIIBHOI OCBITH. Y MIKUJIbHIA MPAKTHUIIl BOHU
HEpIIKO OOMEXYIOTbCS HaOyTTSAM 3HaHb, YMiHb 1 HAaBUYOK, HE BHKOPUCTOBYIOUH THX
MOXJIMBOCTEH, SIKI MICTUTh YPOK MY3UYHOTO MHCTENTBa. € 00’ €KTHBHI MOTpeOW B OUIBII
ITUOOKOMY TEOPETMYHOMY pO3YMIHHI Ta NPAKTUYHOMY PO3KPHUTTI BEJIWYE3HOTO M
HETIePECIYHOr0 3a 3HAYCHHSM PO3BHBAIBHOTO TOTEHIIATY 3araJibHOi MY3MYHOI OCBITH.
lanmy3p My3U4HOT OCBITH MOCTA€ OCEPEIKOM, IO MAE HAA3BUUYANHO MIMPOKI MOXKIHBOCTI ISt
MY3HYHOTO PO3BHTKY AWTHHH. [lepeqyMoBamMH IBOTO CIYrye pO3MAITTS BHIIB MY3HYHOL
TISUTBHOCTI W IIMPOKE KOJO OCOOMCTICHMX XapaKTEPUCTHK, IO 3a3HAIOTh BIUIMBY MiJl 4ac
MY3UYHUX 3aHSTh.

Kniouoegi cnosa: Mmy3mdHu po3BUTOK, Y4HI, TOYATKOBA MIKOJIA, My3UYHA JiSTHHICTD,
YPOK MY3UYHOTO MHCTEIITBA.
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Ecological Tourism: Prospects of Development

Kurbanov Jakhongir Izzatovich
Undergraduate of department of tourism of Bukhara state university

Abstract

Definitions of ecological tourism and concepts, adjacent to tourism, are considered. The value of
ecotourism for the personality, societies, and the states is analyzed. Stages of formation and accumulation of
knowledge of ecotourism and also the prospects of development of ecotourism, modern approaches to the
description of science about tourism and places of tourism in the system of scientific knowledge are described.

Keywords: tourism, ecotourism, ecosystem, ecotrips, environment, tourist sphere, tourist industry.

It is known that our country has broad prospects for development of ecological tourism,
expansion of the unique and steady network of ecotourist routes attractive to all categories of
tourists, with further integration of the republic into the international market of similar
services. Today Uzbekistan occupies one of leading places in Central Asia in the popular
directions of ecotourism.

In the Republic of Uzbekistan consecutive measures for development of the tourist
sphere having the wide potential for the solution in the short term of such major social and
economic problems as creation of jobs, ensuring diversification of economy and the
accelerated development of regions, inflow of currency receipts, increase in income and
quality of life of the population of the country are carried out.

According to forecasts of experts of World Tourism Organization in the near future
rates of his growth will be still high, and the brought income will make the significant
contribution to development of economies of many countries of the world which are
especially developing. It will allow stimulating social and economic growth in backward
regions. Are laid great hopes on ecotourism in implementation of concepts of sustainable
development of tourism and travel.

Ecological tourism wins the increasing popularity in the tourism industry. According to
forecasts of the World Tourism Organization (WTO), he is among five main strategic
directions of development of tourism till 2020 and according to estimates, the share of
ecological tourism in the total amount of the world tourist industry, in recent years, has

reached more than 10%, and rates of his growth by 2-3 times exceed the corresponding rates

in all industry of tourism.
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Development of ecotourism bears in itself complex support of system of environmental
protection, preservation of a biodiversity and unique natural territories, maintenance of
income of local population and is the perspective market for investment projects.

The concept "ecological tourism", perhaps, still strange sounds in our country though in
Austria or Finland such type of rest is usual. "Ecosystem" in translation from Greek — "the
house, the homeland". So, the science studying relationship of the person and the nature
surrounding him of the house is also ecology. In the 1980th the academician D.S. Likhachev
has expanded a concept of ecology, having included culture ecology here, having allocated a
role of historical memory, spiritual continuity and having emphasized that isn't less important
for preservation of human life (than a natural biological environment) the anvironment
created by the culture of his ancestors and him. Thus, the ecotourism is not only a kind of the
natural tourism uniting people who travel with the scientific and informative purposes and the
sphere of interests which the surrounding natural and cultural environment, but also an
opportunity to be an active defender of this environment are.

Also the term "ecological tourism" has been entered in the 80th of the 20th century by
the ecologist Hector Ceballos Laskurain.

Today ecological tourism is a travel in untouched a civilization nature corners, the
certain alternative type of rest and a recreation focused on new values, first of all on close
communication with the nature.

For the English-speaking countries in it is greatest degrees the narrow concrete
pragmatical interpretation of the term "ecotourism" has extended. Here ecological tourism is
understood as a type of the trips made by small groups on the routes laid among the protected
natural landscapes during which tourists get acquainted with unique objects, the phenomena
and inhabitants of the nature for the purpose of ecological education and nature protection
education.

In some countries of Europe and also in Russia, Uzbekistan big distribution was gained
by broad interpretation of the term "ecotourism" that is in many respects connected with
commercial interests.

So, ecological tourism is meant as private trips to a bosom of the wild nature. However
at the corresponding extension of the term it is possible to carry to ecotrips, for example,

scientific expeditions, summer ecological the camp — both school, and nurseries and a lot of
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things still. Even business trips — at observance of certain conditions — are included in the
category of ecological. Conditions this following. One of the basic principles is as it was
already told, the aspiration to minimize consequences for local ecological and sociocultural
system. Besides, assistance to protection of this system in general and separate monuments
and features becomes the purpose. The material interest of locals and economic efficiency of
tourism is also important for stability of development of the region. Today by various
estimates the ecotourism makes about 20% of all market of world tourism, and this figure
grows. Together with consciousness of the population of the planet and understanding of that
if we take care of it, and then it won't be made by anybody.

In Uzbekistan ecological tourism — one of the most perspective directions that is
absolutely clear if to consider huge number of reserves in the country.

Ecological tourism — it isn't obligatory a travel on foot for physically hardy people with
a heavy backpack behind shoulders. He can be and rather comfortable, but not at any cost,
especially if it is about the untouched nature.

This definition has much in common with definition of the International organization of
ecotourism (IOE): ecotourism — "a responsible travel to the natural zones, areas keeping the
environment and the supporting welfare of locals".

The purposes of ecological tourism can be the most various. By this principle
distinguish several types of ecological travel.

1. Scientific tourism.

In the course of scientific ecotours tourists participate in different researches of the
nature, conduct field observations. For example, the ecotours connected with observation of
behavior of birds in Latin America, calculation of number of populations of whales in the
Pacific Ocean are widely known. As a rule, as tourist destinations in such tours the especially
protected natural territories (EPNT) act: reserves, wildlife areas, national parks, nature
sanctuaries. Foreign research expeditions and also field practicians of the students studying at
natural-science faculties of the universities and institutes also belong to scientific tourism.

2. Tours nature stories.

It the travel connected with knowledge of the surrounding nature and local culture. As a
rule, such tours represent set of the educational, popular scientific and thematic excursions

lying on specially equipped ecological tracks. Most often they will also be organized across
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territories of reserves and national parks. Here campaigns of school students during which the
teacher, by the guide leads tours and discussions about the nature belong. This type of
ecotourism is especially popular in Germany therefore it is called still "the German model of
development of ecotourism".

3. Adventure tourism.

This look integrates all travel connected with active ways of movement and outdoor
recreation (outdoor), aiming at receiving new feelings, impressions, improvement by the
tourist of physical shape and achievement of sports results. Here such types of tourism as
mountaineering, rock-climbing, ice climbing, spelunking, mountain and pedestrian tourism,
water, ski and alpine skiing tourism, a kanyoning, horse tourism, diving, paraplanerism, etc.
belong. Many of these types of tourism appeared recently and are considered as extreme as
are connected with big risk. At the same time it is the most high-growth, profitable, though
expensive, a type of ecotourism. Adventure tourism is often called "heavy ecotourism"
because thirst of tourists to adventures prevails over motives of conservation here.

Adventure tourism is often identified with sports tourism (mountaineering, speleology,
paraplanerism, etc.) and active tourism when tourists move by means of so-called active ways
(on foot, by bicycles, boats, rafts, etc.). Actually it isn't absolutely right.

Sports tourism as travel for the purpose of sports or visit of competitions includes also
the types of tourism which aren't connected with an adventure, risk. For example, the soccer
teams go to educational training camps or the fans fans following the team on an away match.

At the same time adventure tourism includes types of travel without active ways of
movement. For example, jeeping — travel on the cross-country terrain on cross country
vehicles, or BASE — jumps with a special parachute from aircraft, steep rocks, high
anthropogenic objects (arc bridges, television towers, etc.) or deep-water immersions.

Now in the world market adventure tourism (adventure tourism) is not just travel with
adventures, and tours with elements something unusual, exclusive for tourists. The same tour
operator on this segment of the market can offer full range of services: from banal foot walk
on the wood prior to an expedition to Antarctica.

For example, the leading English tour operator of "Exodus" offers the following types

of adventure tours:
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— Discovery and Adventure Holiday — travel to the remote regions of the planet with
active movements.

— European Destinations — short-term inexpensive tours in OOPT of the European
countries with movements by bicycles or on foot.

— Walking and Trekking — a basic type of adventure tourism. This pedestrian travel, a
campaign without carrying of baggage (things of the tourist the special porter bears or they
are transported transport) on special ecological tracks.

— Multi Activity Holydays — the travel which is assuming considerable physical
activities lasting about one week, including rafting, a kanyoning, speleology, rock-climbing,
fishing, jeeping.

— Overland — a travel on the trucks of the increased passability which are specially
converted for housing. As a rule, tour will be organized to the countries with warm climate
(Africa, South America, Southeast Asia), and tourists visit several countries for one trip.

4. Travel to natural wildlife reserves, Especially Protected Natural Territories (EPNT)

The high attractive of the unique and exotic natural objects and the phenomena which
are on OOPT attract a great number of tourists. For example, 48% of the tourists arriving in
Latin America aim at a travel to natural wildlife reserves. The management of many national
parks, reserves turns ecological excursions into the real show.

In the activities for development, advance, tourism regulation, preparation of tourist
shots the international organizations functioning in the sphere of tourism and travel actively
react to changes and calls of an era of globalization. In new forms and models of interaction
and cooperation, in measures for development and actions for advance of tourism current

trends and perspective of development of future tourism are reflected.
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