


Section 13. Transport

DIAGNOSTICS OF ASYNCHRONOUS ELECTRIC MOTORS ON THE BASIS OF SPECTRAL ANALYSIS OF AMPLITUDE-MODULATED...

Hz. From the sensor output, the reproduced curve through
AC amplifier is fed to a frequency harmonics analyzer, for
example, of 2031 type (manufactured by Bruel Kjaev); its
operation is based on a fast Fourier transform in real time at
frequencies up to 2 kHz [6]. The duration of the current re-
cording must be within the time required for spectral analysis
at a frequency of no less than 0.01-0.03 Hz.

In the aspect of spectral analysis of AM continuous diag-
nostics, the problem consists in finding the law and distribution
of the output quantity (the current consumed according to the
known law of distribution of the input quantity) and the a priori
target data, or, in terms of statistics, the passage of stationary or
non-stationary random signals through a linear circuit.

The problem is formulated as follows. A stationary ran-
dom signal at t = oo is fed to the input of a linear system with
generalized complex transfer function K (jw), its mathemati-
cal expectation and the correlation function B, (7) are assumed
to be known; it is necessary to find the correlation function
B,(7) and the mathematical expectation of random function
at the circuit output [7; 8].

Let the mixture of uncorrelated periodic deterministic
signal s(t), occurring as a result of damage to electrical or
mechanical units of the AM and interference n(t), act on
consumed current of the motor,

x(t) s(t) n() (1)

Consider an example where the signal s(t) occurs due to
static or dynamic eccentricity of the rotor relative to the stator,

{x [m, () S(

i.e. when the distance between the length of the stator bore
and the rotor is not equal along the whole circumference and
as a result the magnetic flux inside the air gap changes, result-
ingin a characteristic modulated in amplitude stator current:

x(t) s M,,sin( t))cos( ¢ M, ) n@), (2)
where S —is an amplitude of the modulated signal; n—rotation
speed of the rotor; M - modulation depth, Q =n/60 (r/s) -
modulation frequency; @, —is an angular frequency of the
motor power supply, ¢ — an initial angle of shear; n(t) —aran-
dom function having the normal distribution law with mean
value of m_ (t), variance cl(t).

For the diagnostic analysis, it is necessary to find accord-
ing to (2) the mathematical expectation m_(t), the variance
of the output process o, (¢) and to write the law of distribu-
tion of the spectral probability density W, (t).

It is obvious that

my (t) my,(t) s[1 M,,sin tlcos( )M, () (3)
0 @) D, ). (4)

Taking into account that the spectral function contains
information about certain relations between the amplitudes
and modes of oscillations of different frequencies and bearing
in mind [7], we get

W) e exp ]
V20 2,0

For the sum x(t) we obtain

M, )sin( t)cos( ) M, () 1}

1
W_(x,t) \/2_ I exp
Transforming expression (5) into a series and taking into
account that the intensity of spectral components is deter-
mined by spectral density F(jw), calculated by the formula of

(s)

2 ()

jt
direct Fourier transform F(j ) W_(x,t)e dt for each
term of the series, we obtain

Figure 1. Spectrum of AM current in the presence of an eccentricity
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phase fluctuation; M,,, M, - are the depth of amplitude

Q=(a)—a)o)
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am?
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where ¢; =o;M

and phase modulation, respectively; , @>0.
a —is an independent random variable with zero mathemat-
ical expectation m, =0 D, =o".
The graphs of function F(w) using the parameters of AM
traction of 1 TB262-OGAO2 type are shown in (Fig. 1).
Experimental studies have been carried out on a three-

phase asynchronous electric motor of 1TV262 type [2].

) n![(n+1+D(p)2 +QZ}

(0';)" (n+2+Dq,)
" (n+2+ Dp) +0 ]

For example, if the rotor bars or the parts of the squir-
rel cage ring of tractive AM are damaged, the stator current
will be modulated in amplitude with a slip frequency s. This
modulation increases in the event of damage to the rotor.
Obtained by the Fourier integral transform, the spectrum
of the modulated stator current in amplitude with damage
to a different number of rotor bars is shown in (Fig. 3), from
which it can be seen that the rupture of the bars is accompa-
nied by the appearance of side components with a double
slip frequency in fundamental harmonic.
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Figure 2. BP current spectrum in the presence of eccentricity
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Figure 3. Current spectrum in case of damage to (a) four and (b) six rotor bars
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Because of the presence of noise and quantitative-qual-
itative characteristics in deterministic signal that determines
the state of refuse unit of AM, the evaluation of its imple-
mentation does not coincide with the true implementation.
Therefore, it is necessary to determine the parameters of the
optimal filter by the criterion of the maximum signal-to-
noise ratio at its output, from which one or another condi-
tion of AM can be identified. As an example, consider the
case where the incoming signal has a component in the form

of a random process n(t), which is a stationary Gaussian

white noise with a density spectrum Sn(co):N(’2 ,

—00 <@ <00, The complex frequency response of the filter
that maximizes the signal-to-noise ratio at its output can be
described in the following form [8]

K, (jo) = kI(jo) e, (7)
where k —is a certain constant; I(jo) - a function complex-
conjugated with the spectrum I(j), for example, of periodic
input signal i(t) =1, sim(wt) at 0" t" t,, to which any non-
sinusoidal value can be equivalent; this value arises from the de-
fect of any unit of the engine, its spectrum expressed in the form:

t, ot
K Im o Oty
L T W

If the observation interval coincides with the pulse dura-
tioni.e.T =7,, then

Tt wt
I, —*cos—* ot
K%(ﬂﬂ)=;2:zz[1—e ’ ] (9)
T [ @
B
The structural scheme of above mentioned optimal filter
is shown in (Fig. 4).

IGo) =" ie)e " dt = (8)

(t)
x(t) > amplifier > integrator .'. 7

Tu

Figure 4. Structural diagram of the optimal filter

Define the signal at filter output, keeping in mind that its
impulse response has the form [9]
hy(t)=K,S(T-t)=K,S(t, —t)

(10)

S0,

S 0= [ 1y (©)S(t ~)dr = K, [ S(z, ~2)5(t ~t)de (11)

The maximum value of [S‘_,x,t )]max found from the condi-

das,., (t
tion %() =0 is reached at t-7, and is equal to
[Sm.t (t)]max = K,E, where E - is an energy of signal S(t).

Variance at the output of the optimal filter is

N ©
Dexit = Gexit = .[—w Sn(

Hence the maximum signal-to-noise ratio is

[Sexxt( ]max _ K E

€X1t \

Expressions (6,7,13) from a pract1cal point of view make
it possible to more accurately determine the difference be-
tween the amplitudes of spectral components associated with
technical state of AM units.

Current and voltage measurements and their spectral
analysis must be carried out at regular intervals, depending on
the results of preliminary experiment. Results of the analysis
are compared and checked by the dynamics of fault develop-
ment over time, and the residual engine life is determined.

The application of the proposed method will fully realize
the technology of electric motors maintenance on the actual
state; it will ensure a reduction in damage from emergency
failures due to early detection of defects.

Malfunction diagnosis of electric motor is unambiguously
carried out and related to the characteristic spectral compo-
nents of the frequencies, for example, to dangerous motor
overloading by a small difference in amplitude between the
main, 3" and 5* harmonics of the stator current; to bearing
damage - at frequencies that are multiples of the rotor speed
of rotation; to stalling of the rotor — a characteristic beating,
i.e. amplitude modulated stator current with rotor speed; the
presence of coil-winding short circuit in the stator — at funda-
mental harmonic of the stator current.

Conclusion

Described methods of diagnostics, processing and analy-
sis of the results of AM technical condition on the basis of the
analysis of spectral components of the stator current make
it possible to increase the reliability of technical solution to
maintain operational reliability by a combination of measured
parameters and to study the evolution of technical condition
and to reduce the probability of unreasonable withdrawal.

The use of magneto-optical sensors with broad dynamic
range in amplitude and frequency for measuring the currents
of high-power AM, and further processing on a computer,
operating in real time and based on a fast Fourier transform
makes it possible to apply powerful mathematical tools in pro-
cessing measurement data.

(12)

0)|K, (jo)| de

2EN

(13)
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A SINGLE-QUANTUM SHIFT PHOTOCURRENT IN PIEZOSEMICONDUCTORS

Adsract: The spectral and temperature dependence of the shift photocurrent in piezosemiconductors is calcu-
lated, which is due to the carrier current shift in each act of interaction of electrons with photons.
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At the present time, two mechanisms of the LPhGE have
become known: the ballistic mechanism due to the asymme-
try of the processes of scattering, photoionization and recom-
bination [1-3] and the shift mechanism associated with the
shift of the center of gravity of the wave packets of photoex-
cited electrons during quantum transitions [4].

Alinear photovoltaic effect (LPhGE) is understood as the
photoelectric effect caused by the appearance of a photocur-
rent in homogeneous piezoelectric crystals under uniform
bighting. The polarization dependence of the resulting pho-
tocurrent density ( j ), proportional to the light intensity (1),
is described by the phenomenological relation

Jo = Dlup, %(epe;+eye;) (1)

Here € is the polarization vector of the electromagnetic
wave, X5, the LPhGE tensor.

In this work, we consider the photon mechanism of
shift LPhGE in n-type gallium phosphide, caused by carrier
displacement during direct optical transitions of electrons
between the subbands of the conduction band, taking into
account the “hump” of the subband #-GaP multivalley semi-
conductor, the extremes of the valleys of the conduction band
are located at points X of the Brillouin zone [6].

This mechanism was first considered in [S] in the spheri-
cal approximation in the energy spectrum. Each valley of the
conduction band consists of two subzones X , X; . The en-
ergy spectrum of electrons in these subbands is determined
with the Hamiltonian [6; 9; 8]

A(k) - Aslff +Bk+A/2 —z;PkZ + ?kxky @)

iPk, + Dk .k, Ak +Bk —A/2
where k¥ =k + k; is the two-dimensional electron wave vec-
tor, Am, Bm, P, D are the band parameters of the semiconduc-
tor, A is the energy gap between the subbands and at the point
X of the Brillouin zone. According to (2), the energy spectrum
of the electrons in the subbands X; and X is described by:

1
E, (k)= E[(A1 + Ak +(B + B,k |+

1 [(A — A )k +(B,-B)k; —A]2+ " (3)
+ 3 1 z 3 1 1

2| 44P% + AD’kK]
In the two-band spherical approximation [7; 8], i.e. when
A =A,;=A, B =B, =B,(3)is transformed to the form

2
E,, (k)= Akl + Bk} J_r\/iuﬂkj + D’k k; (4)

The wave functions of the electrons near the point X in

the basis (2)
G _ G
l//x,‘ _(Czj’ l//x; - [_CJ (5)

1
where C,, =$Jlin ,

(6)

n= L 2
2 2
\/A + Pk’ + D’k
4 z x"Vy
In the further calculations, we restrict by the contribution
to the shift LPhGE current of electrons in which the wave
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vectors lie in the region ‘ZDk xk y‘ <A, 2sz. Therefore, the
value Dk, k, is taken into account only in the mespodzon ma-
trix element of the momentum operator. Because Dk k, is
responsible for the appearance of both ballistic [ S; 7] and shift

where n is the number of the valley (The remaining nota-
tions correspond to the notation of [4])

The substitution of (7) in (8) and the sum over all valleys
gives an expression for the shift LPhGE current

) . pom I
LPhGE in n-GaP. According to (2) jo = —‘e‘ %KL@BeZ (ex5ay +e,0,, ), 9)
ep, =20 x¢ eﬁ—H x| )= 2
p31_ h 3 ak 1/ (7) ha)_A(ha)) _AZ
2 2P’
M p, _ jom = jdom Ach a ex (
== ipe.—nD(ek, +e k. | Jeo =l r (kBT P k,T
We note here that for n-GaP the energy gap between the
subbands of the conduction band is greater than the energy
of the LO phonon and the average thermal energy of the elec- A ? 5 5
trons. Therefore, the nonphoton real transitions of thermal- o & (e" ay €0 )’
ized electrons from the subband X{ to X; (and back transi- 5 . ,
. . L . . - fom sl s DN .
tions) are absent. Therefore, optical transitions involving  where, ji™" = —87> ‘e‘—BlAf ——, N' is the concentration

phonons, shown in (Fig) contribute to the n-GaP ballistic
LPhGE, where a solid (thick) line is an electron, a wavy one
is a photon, and a dashed line is a phonon.

.4l

Figure 1. Optical transitions involving phonons

Next, we calculate the shift LPhGE current in n-GaP,
which is related to the direct optical transitions between the
subbands and without the participation of phonons, where
we use the formula [4].

eeye " _0
spom _ B~y dkl 1 v ﬂ
]a 2ﬂm§a)2hcnm ;_‘- ( m|:P31,n aka p3l,n X (8)

x8 (E,(k)-E, (k)-ho)

of free electrons, K is tﬁe light absorption coefficient for a di-
rect optical transition of electrons between the subbands X;
and X; . It is seen from (9) that the temperature variation of
the shift LPhGE current is completely determined by the tem-
perature dependence of the light absorption coeflicient.

Let us compare the current of the ballistic contribution
to the LPhGE calculated in [ S; 7] in the spherical approxima-
tion in the energy spectrum (4) (that is, when A =B,
A, =B,, P=0), taking anisotropy into account in the matrix
element of the optical transition X U = X{, with a shift photo-
current (9). Calculations show that at T =200 K, the ballistic
current of the LPhGE is five times greater than the shift cur-
rent. In the estimation, we assumed that (the energy of the LO
phonon), A =335 MeV, Pa, =D, a, = 5,4-10"sm (lattice
constant).

The work is partially financed by the grant OT-F2-66.
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REVISITING THE NATURE OF DARK SUNSPOTS: A MODEL OF HOT SPOTS

Abstract: The empirical and physical inconsistency of the cold sunspot model is shown. It is shown that a dark sunspot
can only be hot. Based on the results of an experimental study of the effect of a magnetic field on the intensity of visible light
emitted by a tungsten filament lamp, a hot sunspot model was proposed. The heating and darkness of sunspots are due to the
dissipation of the energy of electronic excitation of negative hydrogen ions induced by the magnetic field of the spot.

Keywords: dark spots on the Sun, quenching of radiation by a magnetic field, negative hydrogen ion.

Introduction

This work is a continuation of the work [1; 2], in which
the darkness of sunspots is explained by the influence of the
magnetic field of the spot on the intensity of the radiation
of the photospheric gas, as a result of which the spots must
be hot, and not cold. Such an explanation follows from the
results of experimental studies of the effect of magnetic fields
on the intensity of visible light of tungsten filaments of electric
incandescent lamps, described in detail in [1; 2].

Problems of the model of a cold sunspot

In the list of unresolved problems in the physics of the
Sun, questions about the temperature of matter of sunspots
and the cause of their darkness are not listed. It is believed that
the spots are dark, because they are cold, and cold, because
their magnetic fields prevent convective heat transfer to the
surface of the Sun. However, almost all the observational data
on the Sun, with the exception of visible dark spots, do not
agree with the model of a cold sunspot or contradict it. In ad-
dition, no convincing mechanism for magnetic spot cooling
has been presented so far [3, P. 249-251].

In the context of the foregoing, it is appropriate to quote
one quotation from the well-known monograph on sunspots
[4, P. 265]: “The first magnetic theories of sunspot cooling
were based on the suggestions that convection within the spot
umbra is suppressed (Biermann) or diluted (Hoyle) by the
field (cf. Section 8.3.2). However, observations of granulation
in sunspot umbrae, described in Section 3.6, show that the
convection is not suppressed; for this and other reasons both
Biermann’s and Hoyle’s theories are no longer tenable. Nev-
ertheless, it is almost certain that the coolness of a spot is due
to a reduction in the amount of energy convected upwards,
resulting in some way from the influence of the magnetic field”.

These words, written more than halfa century ago, sound
surprisingly modern and relevant, because even today the
visible darkness of sunspots is an indisputable proof of their
coldness. Moreover, the a priori statement that “the spots are
dark, because they are cold and cold, because their magnetic
fields impede convection”, consisting of two circulus vitiosus,

not subjected to either empirical or theoretical verification, is
already actually elevated to the rank of the postulate of solar
physics. The negative aspect of this circumstance is that new
ideas and alternative hypotheses about the nature of sunspots
are not considered and, apparently, are generally not allowed
to be discussed in the scientific literature.

Meanwhile, the key role of spots in all manifestations of
solar activity is obvious. Without a clear understanding of the
processes taking place in the sunspot and causing its darkness
in visible light, without precise data on the actual temperature
of the photospheric gas in spots, the solution of many other
problems of solar physics is hardly possible.

If we compare the data of the Sun’s cosmic observations
with the predictions made on the basis of the concept of cold
sunspots, then a paradoxical or even absurd picture of the
processes and phenomena occurring on the surface of the
Sun and in its atmosphere is obtained. It turns out that the
“cold” spots shine brightly against the background of the pho-
tosphere in ultraviolet (A ~ 10 nm) and X-rays, and the hotter
faculae around the spots look very dark (X-ray brightness of
the spotsis 100 times greater than the photosphere). The most
powerful and fastest movements of the photospheric gas (the
Evershed flows) take place precisely in the “cold” spots, and
solar flares emerge in them. It is over the “cold” spots that
the hottest areas of the chromosphere and the corona are lo-
cated, in which multiply ionized atoms of oxygen, argon, mag-
nesium, silicon, iron and other elements emit bright spectral
lines in the extreme ultraviolet and X-ray wavelength bands.

In this connection, another interesting question arises:
how could the aforementioned atoms be in the Sun’s corona?
This issue is also not discussed in scientific articles, although
the discovery of these atoms in the corona of the Sun looks
from the point of view of the concept of cold spots exactly as
if on Earth ordinary road dust was found at the same altitudes
above sea level as the volcanic eruption ash.

There are many other facts and phenomena observed on
the Sun, different in scale, but equally paradoxical, mysterious,
or at least strange, if we explain them in terms of the concept
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of cold sunspots. It follows that the model of cold sunspots
leads to a deadlock, since empirical data on the Sun can not
be explained within the framework of this model.

Insurmountable difficulties, and even of a fundamental
nature, arise when considering the compatibility of the phe-
nomenon of magnetic cooling of sunspots with the second
law of thermodynamics.

Cooling a sunspot below the temperature of the photo-
sphere means a spontaneous decrease in the entropy of the gas
in the spot without removing heat from outside and without
the work of an external force, which just prohibits the second
law of thermodynamics. The removal of heat from the spot is
impossible, since the photosphere is in a state of local ther-
modynamic equilibrium and the horizontal temperature gra-
dients are practically zero. The magnetic field does not change
the kinetic energy of the charged and neutral gas particles and
can not cool it, but at the expense of Joule heat it is capable of
heating. In general, no adiabatic process can cool the gasin an
unchanged volume, you can only heat it.

Photometric measurements of spot temperature [4, Chap.
4], indicating their coldness, can not be considered objective-
ly reliable. Doubt is not the measurement technique compli-
cated by many artifacts (diffused light, etc.), but the legitimacy
of the application of the laws of thermal radiation to measure
the temperature of the spots. The point is that the radiation
of the spots has a nonequilibrium character and can not be
approximated by thermal radiation, especially in the visible
region of the spectrum, where the true continuous emission
of umbra spots is absent altogether [4, P. 133-134].

The direction of thermal processes occurring in sunspots
can not contradict the law of increasing entropy, from which
it follows that heating and cooling of matter are fundamen-
tally asymmetric and unequal processes. The heating of any
body increases its entropy, and cooling reduces, and if there
is no compensating increase in the entropy of other bodies,
cooling is impossible. It is for this reason that in nature, for
example, there exist only compression shock waves associ-
ated with heating the gas at the wave front, and shock waves
of rarefaction associated with cooling the gas are impossible
(Zemplen’s theorem, 1905), although the solutions of the gas-
dynamic equations allow the existence of shock waves of both
types. Here it is important to note that the Zemplen theorem
is also true for magnetohydrodynamic shock waves [S].

Model of hot sunspot

In the first approximation, let us consider the radiant
heat exchange between the gas of a spot and the gas of an
unperturbed photosphere, neglecting thermal conductivity
and convection, since the role of these processes in the energy
transfer in the photosphere is comparatively small. However,
we take into account the important fact that the photosphere

of the Sun is in a state of radiant equilibrium and for the gas
in it the Kirchhoft law for a black body is fulfilled.

Since the magnetic field does not interfere with the
propagation of light, the volume of the spot is filled with an
equilibrium thermal radiation emanating from the gas par-
ticles in the spot and from the particles of the photosphere
located in some boundary layer of gas along the entire surface
separating the spot and the unperturbed photosphere. The
local temperatures of sufficiently small gas regions in the spot
and in the boundary layer are proportional to the depths of
their immersion in the photosphere and are initially identi-
cal both in the spot and in the photosphere. If the magnetic
field does not affect the absorption and emission of photons
by gas particles in the whole spectrum of its radiation, then
an equilibrium thermal radiation will emerge from the spot
through its outer surface, which will hardly differ from radia-
tion emanating from neighboring sections of the surface of a
quiet photosphere. In other words, under radiant equilibrium
conditions, the radiative cooling of a sunspot is impossible,
and it can not be dark.

To change the temperature of the gas in the spot, at least
the Kirchhoff law for the blackbody must be violated in the
photosphere region occupied by the spot, which is equivalent
to breaking the detailed balance between the absorption and
emission of photons by the gas particles in the spot.

However, if we now assume that the magnetic field has
disturbed the radiant equilibrium in the spot, which isindeed
quite possible, then it is not difficult to see that the conse-
quence of this violation can only be the heating of the spot.
This conclusion again dictates the second law of thermody-
namics, since cooling the spot would mean a decrease in the
entropy of the gas without removing heat from outside by
internal processes alone, which is impossible.

The same conclusion, provided that the magnetic field of
the spot has violated Kirchhoff’s law, necessarily follows from
the most famous observational fact, attesting to the almost
total darkness of the umbra of sunspots in visible light. This
darkness means that the processes of absorption of photons
of visible light dominate in the gas of the spots, and the pro-
cesses of their emission are almost completely suppressed by
the magnetic field. It follows that photons of visible light heat
the gas of the spot, since it is opaque to them. We note that for
radiation volume cooling of gas it is necessary that photons
are produced due to its internal energy and the gas for them is
transparent. Consequently, dark sunspots can only be hot, and
out of them come out those photons, the radiation process of
which is not affected by the magnetic field of the spot, as well
as photons that radiate gas spots due to its heating. The latter
circumstance, in particular, explains the brightness of sun-
spots in the extreme ultraviolet and X-ray wavelength ranges.
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Negative hydrogen ion in the magnetic field of the
spot

The question arises, what is the possible mechanism for
violating Kirchhoft’s law by the magnetic field of the sunspot,
at least in the initial stage of its appearance?

In the solar photosphere, photons of visible light are most
strongly absorbed and emitted by negative hydrogen ions
(H"), in which there is one stable singlet state (S =0, the spins
of electrons are paired), the ionization energy of which is 0.75
eV [3,P.149-150]. Apparently, all the excited states of the ion
H- belong to the continuous spectrum of the energy values,
when one electron of the H™ ion remains in the discrete spec-
trum, and the other electron in the continuous spectrum. We
note that a negative hydrogen ion is capable of absorbing and
emitting photons in both bound-free and free-free transitions.

If there is not a sufficiently strong magnetic field in the
photospheric gas, then the absorption by the ion of the H-
photon is completed by the formation of a loosely bound
quantum system “hydrogen atom + electron’, which remains
in the singlet state for some time, since an electronic transi-
tion does not change the spin (AS = 0). The electron, being
in the field of radiation near the hydrogen atom, polarizes it,
thereby stimulating the reverse process — the recombination of
the H™ ion with the emission of a photon, as the Kirchhoff law
demands. Naturally, the formation of the H™ ion must occur
before the time determined by the lifetime of the “hydrogen
atom + electron” system, when the distance between its par-
ticles is already excessively large.

If a sufficiently strong magnetic field is present in the pho-
tospheric gas, the course of events indicated above may be
completely different. The spin of an electron or atom directed
against a magnetic field is unstable, and for a short time it is
reversed with an orientation along the field direction. For free
electrons in a magnetic field B < 1 T, the spin flip time at room
temperature does not exceed 107 s, while the duration of
optical processes is ~ 107* s.

Thus, with a high degree of probability it can be asserted
that in a time shorter than the lifetime of the “hydrogen atom
+ electron” system, the magnetic field will change the spin
state of the electron, which means the transition of the system

to a triplet state (S = 1). In this case, a photon with an energy
of ~ 10° eV (the range of centimeter radio waves), which is
associated with the spin flip of an electron in a magnetic field,
will be emitted. The triplet state of the “hydrogen atom + elec-
tron” system is unstable, since the approach of particles with
equally directed spins leads to a continuous increase in repul-
sive forces. The formation of an H™ ion with the emission of a
photon becomes impossible, and the energy of the electronic
excitation of the “hydrogen atom + electron” system becomes
kinetic energy of the translational motion of its particles. In
other words, there is a nonradiative transition of the energy
of a quantum system into the thermal energy of its particles.

It is interesting to note that back in 1919, W. Steubing
described in detail the observation of the quenching by the
magnetic field of the fluorescence of iodine vapor [6], which
later was called the phenomenon of magnetic predissociation
of iodine molecules in the gas phase and has long been in-
cluded in textbooks. The interesting thing is that the mecha-
nism of magnetic quenching of iodine molecules emission is
practically analogous to the mechanism described above for
suppressing by the magnetic field of the radiation of negative
hydrogen ions in the solar photosphere. In work [ 7], quench-
ing of laser ruby luminescence by a strong pulsed magnetic
field due to stimulation of nonradiative deactivation of opti-
cally excited Cr** ions by a magnetic field in the transition
between energy levels responsible for the ruby laser radiation
is described.

Conclusion

There is no doubt that the magnetic field in optical phe-
nomena can play the same role as frictional forces in mechani-
cal phenomena. An optically conservative photospheric gas
becomes a dissipative medium in a sunspot, which is a direct
consequence of the irreversibility of the absorption of pho-
tons by negative hydrogen ions in the magnetic field of the
spot.

Dark spots on the surface of the Sun are original, giant
in size and power analogs of volcanoes on the surface of the
Earth, and the actual temperatures and speeds of movements
of their dark “lava” have yet to be determined. It is the spots
that are the sources of the energy that heats the Sun’s corona.
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Nowadays, Islam has become one of the most influential
factors affecting social and political life. The processes active
in Middle East, partly in Syria, and Iraq are the events that
reflect the social orientation of human progress in the 21*
century. It is difficult to imagine the future order of the world
without the influence of Islamic ideology to the development
of modern world. It is the event of globalisation, which is the
centre and root of it and which grew in its development in
the last decades of 20" century and now covered the entire
planet of Earth.

To the beginning of the 21* century the economic, po-
litical, cultural and information convergence, communication
and influence reached their culmination. Growing influence
of Islamic ideology not only in Muslim world but also outside
this zone is a proof of this. It is obvious that as globalisation
of economig, political, and cultural relations the influence of
Islam ideology to world economic processes is continuously
growing.

Can we say that there is a special Islamic ideology now?
The facts about existence of Islamic geopolitics of political
Islam can give answers to this. Presence of Islamic ideology,
intended to restore Islamic Caliphate by real actions of ISIS
also confirms this truth. In addition, a number of Islamic
scholars also acknowledge this truth. For instance, Doctor
Ahmad Abdullah (Arab Republic of Egypt) says: “Develop-
ment of Islam in the 20™ century led to establishment of an
Islamic ideology similar to ideologies of Marxism, capitalism,
liberalism, and socialism” [1].

The Islamic ideology tends to govern in the countries,
whose population mostly represent Muslims. It is inevitable to
acknowledge certain conditions. The events, which occurred
in former Soviet republics, including radicalisation of Islam,
popping out of various Islamic movements, even attempts to
demolish the secular constitutional order and to establish a
social order based on Sharia requirements (Hizb-ut Tahrir,
Bahaviya, Akromiya, Nurcisti, etc.) also confirm the above
statement. There were many conditions in the secular regime
(as spiritual ability) to achieve this purpose. During the gov-
erning of the strict ungodly ideology, he people of Central
Asia remained Muslims and we can acknowledge that they
continued keeping to the Islam religion related customs and
ceremonies. Due to ideological changes in the soviet regime,
weakening of the CPSU control, the Central Asian republics
saw the process of re-Islamisation, which could allow legally
expressing the standards and values of Islamic religion. As a
result, we saw intrusion of representatives of religion from for-
eign countries with the main purpose of establishing funda-
mental and radical trends, creating a network of illegal schools
(hujrahs), provided with foreign literature.

Lack of religious education among population led to ac-
cept the bahai orientation as the real values of Islam. Some
contradiction and separations started to occur that led to
conflict in understanding and directing to the traditions and
nature of Islam among Muslims. After collapse of the Soviet
Union, the international Islamism ideology started filling the
gap that appeared after ruining of the communistic-atheistic
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ideology a French Islam scholar wrote the following about
this: “the purpose of Islamists in re-islamisation of the soci-
ety is getting to the power. As opposed to fundamentalists Is-
lamists do not support the idea of “going back” to the history,
but they devote themselves to fight against modern society
and its technical means [2]. Lack of strong ideological con-
trol by the government and its weakening by foreign Islamic
centres activated the envoys, who managed to get higher rank
than the government and official priests had. In 1990’s the ex-
tremist groups like Hizb-ut-Tahrir (Party of Allah), bahai faith,
or Akromiya tried to divert the society from the path of demo-
cratic development and build an Islamic state. As a result, the
Islamic ideology started growing rapidly in Uzbekistan, most
part of whose population is Muslim and where in Bukhara, Sa-
marqand, Qarshi, Termez and Tashkent are situated with most
ancient historical Islam monuments are located and were they
have great education and moral heritage of Imam Bukhari,
Imam Termizi, Imam Moturudy and Bahovuddin Nagshband.
On the 16 of February 1999, in Tashkent, in 2004 and 2008 in
Tashkent and Bukhara, on the 12-13 of May 2015 in Andijan
terrorist attacks killed many innocent lives. The early years of
national independence of Uzbekistan is specifically noted for
disbalance in the society between secularity and religiousness.
The main reason that caused ruining of the balance between
secular and religious ideology in Uzbekistan may not necessar-
ily have been the attempts of international “Islamic forces” to
re-Islamise the society, but possibly the “great games” of cer-
tain hegemon countries to achieve their geopolitical purposes
to establish their strategic ruling in Central Asia.

By supporting the technologies that cause intentions of
ruining political environment, nationalism, separatism, reli-
gious extremism in Middle East, Central Asia and other re-
gions, special services of some countries tried to establish an
opposition to official governments and managed to do so in
some countries.

Application of such methods by Islamic organisations and
geopolitical force led to “colour revolutions” in some former
Soviet republics and occurrence of the Arab spring events in
Middle East countries. The events in 1990’s that caused se-
rious social-political instability in Uzbekistan and Tajikistan
and even later a civil war in Tajikistan can be brought as clear
examples to this. The consequences of operations effected by
these forces are still felt and dangerous.

Instead of using the mutual tolerance policy, in the con-
ditions of globalisation and convergence of cultures, some
geopolitical forces are using the political method of “Divide
and Rule,” as if they are trying to claim for the rank of the
third force, i.e., a conciliatory mission. It is the task of mod-
ern philosophic science to analyse and adequately assess these
activities and intentions.

In our globalisation era, while the balance between the
secularity and religiousness is quite unstable, it is the require-
ment of time to give scientific analysis of philosophic-meth-
odological aspects of religiousness and secularity. According
to the analysts, “it is one of the most important objectives of
modern philosophic science to run comprehensive and deep
research of scientific issues, related with the philosophy of Is-
lam, its science of law, Islam culture, and morals in moral and
ideological fight against terrorism in the mask of Islam” [4].
Fighting only the consequences of this problem is nothing
but philosophic illiteracy. In reality, it is more eflicient to find
and fight against the causes of the problem; it has political,
legal, psychological, sociological, religious, moral, and histori-
cal features. In the current conditions, no individual, special
interpretation and analysis can claim for a real scientific con-
clusion. Only scientific approach to the issue can give a com-
prehensive knowledge of its roots, causes, history, evolution,
current state, and its potential.

As one of the analysts of religious situation, A. Qodirov
noted: “In the conditions of establishing a national demo-
cratic statehood in Uzbekistan democracy is not a powerful
force in front of radicalisation of Islam and the authoritarian
system and bureaucracy” [S].

Despite the attempts of Islamic organisations to turn the
secular way of development in Uzbekistan to Islamic develop-
ment, as opposed to Middle East, Iran, Pakistan and Afghani-
stan, the Uzbek government managed to establish a reliable
legal mechanism to eliminated religious fanaticism, funda-
mentalism and extremism.

Article 31 of the Constitution of the Republic of Uzbeki-
stan, the new edition of the Law “About freedom of religion
and religious organisations” introduced on 1 of May 1998,
and especially the Strategy of Activities for Development of
Uzbekistan in 2017-2021, adopted on 7 of February 2017
are creating the necessary conditions for secular democratic
progress and development of pure Islamic education. With
this regard, the Religious Office of Muslims of Uzbekistan,
the Committee on Religious Issues at the Cabinet of Ministers
of the Republic of Uzbekistan, the local Civil Self-Governing
bodies are intensifying practical work on turning the multi-
national and multi-confessional Uzbekistan into a modern
democratic state, based on common human, secular moral
values and traditions.

In his speech at the Astana Science and Technologies First
Summit of the Organisation of Islamic Cooperation (OIC)
on the 10 of September 2017, President of the Republic of
Uzbekistan Shavkat Mirziyoyev noted with sorrow that al-
though the OIC countries have great financial opportunities,
the OIC member countries are not active in implementing
innovative ideas and technologies. For instance, he drew the
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attention of the audience to the low ranking of OIC mem-
ber countries higher education institutions, while only 11
of which are among World 500 best Universities Rating or
these countries shared only 1.9% of patent applications were
resolved positively. To this regard, he proposed an initiative to
arrange and popularise an Organisation of Islamic Coopera-
tion international award for contribution to development of
science and technologies. President of Uzbekistan made a spe-
cial note that though most Muslim countries host rich natural
resources, great financial opportunities, they are not able to
demonstrate activeness in implementing innovative ideas and
technologies, and he only way to resolve this issue would be to
intensify cooperation between the member countries and pay
more attention to the global climate change, establish highly
efficient computer centres, complex work with young scien-
tists and youth [6].

The fact Sh. Mirziyoyev stated that Uzbekistan were ready
to establish one of the size eflicient computer centres in its
territory, which he had recommended and his suggestion in
establishing an International Islam World Young Scientists
Centre proves that the leader of our country believes that en-
suring development of secular sciences and due using of reli-
giousness in this is one of the important conditions to ensure
social stability.

In addition, President Sh. Mirziyoyev’s speech at the 72th
UNO General Assembly on 10 of September 2017 cause great
interest not only in the Muslim world, but also among the
world community.

With its vitality, proposal of our President from the high
stand of the UNO to adopt this respected organisation’s reso-
lution called “Education and religious tolerance” is of great
importance. In his speech, the leader of our nation made a
special note that the main purpose of this document would
be to ensure access to education for everyone, assisting in
elimination of illiteracy and ignorance, and this resolution
is intended to establish tolerance and mutual respect, ensure
freedom of religion, protect the rights of believers, and prevent
their humiliation [7].

In general, the speech of the leader of our state at the 72
assembly was another step to deliver the real humane sense
of Islamic religion to world community.

International Islamic Academy was established according
to the Order by President Sh. Mirziyoyev “About measures for
radical improvement of the activities of the religious-educa-
tional field” [8]. This Academy is a leading educational and
scientific-research institution, specialised in training skilled
professionals in Quran sciences, Hadiths, Islamic law, ageedah
(dogma), tasawwuf, Islamic economy and finance, interna-
tional relations, foreign languages (Arabic, Persian, English,
Russian, Urdu, Turkish, etc.) and other internationally re-

quired fields, arranging a unified education system in post-
graduate and skills improvement stages and deep study and
careful preservation of scientific heritage, and offering secular
and religious education. In addition, the Islamic Civilisation
Centre was established within the framework of executing the
Resolution of President Sh. Mirziyoyev “About measures to
establish an Islamic Civilisation Centre in Uzbekistan a the
Cabinet of Ministers of the Republic of Uzbekistan” [9].

The point is the right way is not opposing religiousness
to secularity, but relevant use of religiousness in secular devel-
opment. Opposing religiousness to secularity, its politicisa-
tion is very dangerous — it leads to broadening of the threat of
religious extremism and religious fundamentalism to inter-
national community, relationship between countries and na-
tions. The future of Uzbekistan lies in preservation of the bal-
ance between religiousness and secularity, ensuring tolerance
between nationalities and confessions, establishing friendly
neighbour relations between Muslim and non-Muslim worlds.

Therefore, on 7 of February 2017, President of the Re-
public of Uzbekistan issued the Order “The strategy of activi-
ties on further development of the Republic of Uzbekistan”.
Orientation Five of this Strategy of Activities poses the issue
of ensuring security, inter-ethnic friendship, and peaceful
coexistence and religious tolerance, strengthening the inde-
pendence and sovereignty of our state, intended for running
well-thought and practical foreign policy, and establishment
of safe, stable, and friendly neighbouring environment around
Uzbekistan.

The broad practical actions in process by our government
for ensuring the balance of relations of religion and the state
are also acknowledged by international community.

As a conclusion, we thought it expedient to propose the
following recommendations for ensuring a balance between
secularity and religiousness in the conditions of globalisation
of Islamic ideology:

«  Enhancement of scientific-research work on in-depth
study of teaching social disciplines that serve improv-
ingideological immunity of the main social layer, i.e.,
the younger generation, who fall under the intellec-
tual forces with radical views trying to form the ideol-
ogy of politicised religious organisations;

o Development of complex state programmes for co-
ordination of actions intended for preventing radi-
calisation of inter-ethnic and interregional religious
conscious and politicisation of religion;

- Improving efficiency of leading Islamic studies cen-
tres in the Oriental world and the West and assisting
in combination of their opportunities for the pur-
poses of prevention from conducting duplicating
research works;
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Find mutually conformant interests of the Oriental
and Western Islamic Studies schools, develop coop-
eration between such;

Holding special scientific conferences on practical as-
sistance to get rid of Islamophobia among the popu-
lation of the Western countries;

In-depth study of the experience of the Republic
of Uzbekistan, which is based on the principle of
“education against ignorance” to ensure the balance
between secularity and religiousness in building a
civil society on the basis of a constitutional state and
democratic values.
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Intellectual culture is the ability to designate goals and
objectives of the gnoseological activity, which is based on
human intelligence, planning skills, developing diverse intel-
lectual capabilities, working with sources of knowledge and
information and technology.

The main functions of ‘Intellectual Culture’ are follow-
ers: gnoseological, humanistic, communicative, informative,
educational and social normative. According to the system
of methodological knowledge, developing of intellectual
culture has axiological, technological, personal-creative and
cognitive components. It turns out that a person creates new
ideas through creative thinking, puts various problems and
solves them, solves their specific solutions, and sometimes
finds unique approaches, methods, and methods to such so-
lutions. The creative nature of the person’s mind provides his
socialization.

It is important to pay special attention to the socio-philo-
sophical aspects of organizational, methodological and moral
factors of formation of intellectual culture in young people.
Prior to addressing these issues, it is desirable to focus on the
peculiarities of the formation of intellectual culture.

Research shows that the parents, teachers and educators
of the great talented people were also talented, creative people.
For instance, Alisher Navoi’s family and his ability to memo-
rize many poems from his childhood, A.S. Pushkin ‘snanny
Arina Radionovna made them get lots of achievements.

Margaret Munnerlyn Mitchell, the author of well-known
novel ‘Gone with the Wind, remembers that her mother gave
her ‘cash prize’ for reading and re-telling the main meaning of
books, and the higher ‘payment, the more complex work. That
fact influenced on her future becoming a great writer.

Human’s spiritual and intellectual features are based on
their education and the environment which they live in. A
well-planned educational system in a family is a base of being
well-educated at school, by contrast, if there is no necessary

bringing-updeeds in a family, it causes to many problems in
school educational work.

It is vital that there should be very close and loyal, natural
and simple, warm relationship between children and educa-
tors in a family, and should not be any type of formality. It
is the main stage of formatting primitive intellectual cultural
components in the youth in a family.

It is essential to create initial componentsof culture, which
are acts of thought, in a family such as different vital experi-
ences and scientific knowledge, skill of distinguishing, com-
paring, adding, dividing, abstracting, sequencing a number of
complexes of information and news in the youth.

Because the spiritual consciousness of young people de-
pends on the development of society in a certain intellectual
field, as well as on the spiritual and cultural level of the par-
ticular family. The most important component of spiritual
consciousness can be expressed as intellectual behavior and
its three forms:

Firstly, a verbal intellect, which refers to the word, the eru-
dition, the meaning of understanding the readers;

Secondly, the ability to solve problems;

Thirdly, the capacity to implement the set goals [1].

Thus, the intellect is the ability of a person to reach a cer-
tain level of understanding, thinking activity, which enables
the individual to acquire new knowledge and effectively use
them in his work. It is the basis of people’s knowledge and
behaviour (rationality)in a society. Like these skills must be
formed in a family. Elders should give youngerslots of puzzles,
do different intellectual games, which increase youngers” abil-
ity of thinking, and also they have to listen to youngers’ ideas
though they are very simple, encourage youngers’ working
skills, appreciate their own working or gaming results.

It is very theoretical-methodologically important to fo-
cus on ‘intellectual potential, which is a main part of intel-
lectual culture when we discuss about intellectual culture.
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Being contrast to intellectual resource, intellectual potential
refers a set of intellectual-creative abilities, although they are
hidden, not officially noted, they are a real basis for any activ-
ity. Therefore, a subject must have a complex set of complex
mental functions that will facilitate the acting of the functions
of execution, implementation, and performance of a particu-
lar activity, i.e., the study of the subject of mental work [2].
That is why researcher Michael Polani states that‘individual
knowledge requires intellectual potential. It’s not just about
being of knowledge, but the person who seeks to know; his or
her interest in knowledge, personal approach to interpretation
and use of the information, and his or her perception ofit [3].

The problem of skill has always attracted the attention of
thinkers and philosophers of all time, as a human being is a
researching object for many subjects, ability is also considered
as that object.

The talent is the functional uniqueness of the human ana-
tomical-physiological nature of the human brain, the nervous
system, the emotional and behavior, and the basis of the devel-
opment of organism’s ability. People are inherently different
in nature and form the basis of their abilities. Person’s ability,
which has not developed, could be forgotten.

The structure of intellectual skills has followers: the tal-
ent are the genetic base of ability; common abilities such as
learning, attention, memory, imagination, role, hard working,
appear in the same way in different type of human activities;
specific abilities such as musical, mathematical, organizational
ones, which appear in some kind of activities; social abilities,
which are divided into groups and developed by common and
special talents; professional abilities, which are involved in the
selection of profession, specialty and labour activity [4].

Owners of creative abilities have the power to provide
the vitality of a particular society. Moreover, the younger
generation, with its creativity, becomes the vital force of the
society. On the contrary, in social non-active people collapse
destroying power of real being. In this sense, the idea that high
creative ability is inherent in a person is not true according to
us.The generation has a role to play in the formation of the
talent.But in today’s philosophical studieshas been discovered
that children of unique creators did not have this ability and,
on the contrary, had a lot of cases where many talented were
born from parents who did not have this ability.This demon-
strates that creativity is actually present in everyone, but this
capability is often abandoned. Of course, this issue seems to
be superficial, but in fact it is a very complex process that re-
quires extensive specialized knowledge.

The experiences of social, economic, political and profes-
sional activities confirm that the only intellectual capacity of a
human being to find place in society, family, or social groups
is not sufficient. The growing generation must be able to have

a high level of thinking, skills and high intelligence about the
future development of the society, which has a sense of indif-
ference for the fate of its country and its people, from the old
thinking effect. This is firstly.

Secondly, it is a great task to upbringing and harmoniz-
ing a comprehensively advanced generation that has become
our main goal and task to form a society that has a high intel-
lectual base.

According to sociological psychological research, further
advancement in the education and upbringing of gifted and
intellectually gifted children is largely based on the essence
of psychological terms that describe the abilities of parents,
educators, teachers and the general public, and their specific
developmental laws on scientific basis and that they are closely
connected with their understanding.

The effectiveness of each case is closely interconnected
with the understanding of the physical and psychological
guidelines for a thorough understanding of the essence of
the matter and its precise realization before it begins. This
is, of course, solved based on the intellectual capacity of the
person performing the task. The views that the ability to pass
through a genealogy through the heredity is contrary to sci-
entific theories. The rise of intellectual capacity of each per-
son’s mental development, including his talent, is governed
by socio-historical principles. Ability to develop depends on
the social conditions that initially emerges in the child’s needs,
interests, and directions. In this regard, from the lower stages
of the education system, it is necessary to focus on the devel-
opment of intellectual potential youth:

- intellectual competence, including the broad vision of
the person, the intellectual preparation ready for vital activity
in the society, the system of intellectual universality;

— asystem of intellectual abilities and intellectual abili-
ties, based on them;

— a system of concepts formed on the basis of self-re-
flection;

- asystem of important attributes that can be adapted to
the intellectual system [S].

The rise of intellectual culture in young people requires
the creation of the ability to overcome contradictions on the
path to creative thinking. These difficulties include followers:

- conformism, the desire to be like others; a person is
afraid to declare extraordinaryideas in order to avoid laughing
or foolishness to others;

— control censorship (in particular hidden senses or self-
criticism), that is, people who are usually afraid of the conse-
quences of their ideas can never be innovators [6]; there must
be some kind of equality between the individual’s ability and
self-criticism, and the excessive humour of his talent can lead
to creative disintegration;
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— fear of human activity, that is the loss of luck and ini-
tiative;

- inability to adapt to social reality; this is a turmoil in
changing the way they work in extreme conditions;

— striving to find ways of implementing a new task in cer-
tain social conditions; but excessively high motivation often
leads to unreasonable decisions.

Based on the above, the following conclusions can be made:

1. Creating and introducing a socio-psychological mecha-
nism to study the intellectual culture of youth, which is formed
in the form of ability, talent, abilities and talents formed on the
basis of physical and psychological development laws.

2. Creating the most appropriate courses for young peo-
ple to get acquainted with parents, educators, teachers, and
even the general public through the intellectual culture and
its development laws.

3. By studying the intellectual potential of each of the
younger generations through socio-spiritual and psycho-di-

agnostic methods, and developing a unique curriculum and
system for it.

4. Creating a system for the broad introduction of innova-
tion, and scientifically-based solutions to the development of
intellectual capabilities of young people with the impact of
individualized teaching and learning.

S. Talent formation in a person is connected with high
level of knowing, thought, intellectual developing. That’s why
itis necessary to be able to anticipate the skills and talent skills
of the person and to direct them in the right direction.

6. Intellectual culture is formed with knowing human
being and the world, appreciating them. It is vital to develop
youngers’ thinking activity and extend it basing above men-
tioned. Because that may give an opportunity to bring up
our youngers as free and independent, self-conscious, self-
aware ones, who are skilled, political-aware one, who can
stay against different branches, who are loyal to our moth-
erland interests.

References:

1. 3unosbes A. Bricimee oOpasoBanue u soruxa nurearexra / A. 3unoBbes // Almamater. 2004.— N¢ 5.— C. 11-15.

[Mumnynosa O. A. Uureasext u cy6pextusnocts (ConpasbHo-puaocoPpckuit aHaams): Auc. ... A-pa puaoc. Hayk. — CaHKT-

Ierepbypr, 2004.— 354 c.

3. Iloaanu M. Amunocrroe 3Hanue. Ha myTu x nocrkpuruyeckost ¢uarocoduu. Ilepesop ¢ anramiickoro.— M.: ITporpecc,

1985.- 344 c.

4. HMumakxos O. VHTeAAeKTYaAbHBIN (aKTOp MHHOBAITMOHHOM AesiTeabHOCTH. M3 PCOP, Boarorpaa,. roc. yH-T.— Boaro-

rpas.2003.— 118 c.

S. Tlonomapesa E. luHOoBanus Kak Hay4Has u moauTndeckas npobaema / E. ITonomapesa, A. Huxkudoposa // CBobopHast

MbICAb. 2011.— N 1.— C. 29-44.

6. Crapxunckuit B. IT. AuHaMuka HayKu ¥ MHHOBAI[OHHOE Pa3BUTHE: IOCOOKe AAS MarkcTpanToB u acmupanTos / B.I1. Crap-

sxuuckuit, B. B. Ienkaro.— Munck: BHTY, 2013.- 389 c.

298



ETHERIFICATION OF METACRYLICACID BY OLEFINES

Section 16. Chemistry

Mahmudova Feruza Ahmadzhanovna,
assistant of Tashkent Chemical-
Institute of Technology

Umarova Muattar Bahtiyarovna,
senior teacher of Tashkent
Institute of Chemistry and Technology

Maksumova Aytura Sitdikovna,
professor of Tashkent Chemical-

Institute of Technology

E-mail: feruza_ahmadjonovna @mail ru

ETHERIFICATION OF METACRYLIC ACID BY OLEFINES

Abstract: The process of synthesis of methacrylic unsaturated ester is studied. The reaction of esterification of
methacrylic acid with isomeres of liquid olefins has been studied in the presence of an acid catalyst in a temperature
range of 40-60 °C. The influence of the length of the hydrocarbon chain of olefins on the yield of the final product

has been shown.

Keywords: olefins, esterification, methacrylic acid, catalyst, inhibitor.

Literary sources in recent years show that unsaturated es-
ters are the object of research by many scientists. Owing to the
presence of several reaction centers, these compounds can be
the starting objects for the preparation on their basis of a num-
ber of substances possessing a complex of valuable properties.

Of the general methods for the preparation of esters can
be indicated as the following: 1) the reaction of esterification
of acids with alcohols; 2) reaction of esterification of alcohols
with acid anhydrides or acid chlorides; 3) a interesterification
reaction; 4) the reaction of esterification of carboxylic acids
with olefins, etc. The esterification of carboxylic acids directly
by olefins instead of alcohol has the following advantages:
a) the stage of obtaining alcohols from olefins is removed;
b) there is no need to allocate water; c) for a large excess of
olefin with respect to the acid, it is possible to obtain a high
purity ether, etc. [1, 172]. Most of the research in this area
relates to esters based on acrylic and methacrylic acids.

To obtain p-chlorophenyl methacrylate, the authors
used the methacrylic acid esterification (MAA) reaction with
p-chlorophenol in the presence of a mixture of sulfuric and
boric acids [2, 236-241]. The researchers showed that the
esterification of MAC with p-chlorophenol does not occur
with the catalysis only of sulfuric or boric acids, but occurs
with the catalytic action of the H,SO,-H,BO, system, based
on the intermediate formation of tri-chlorophenyl borate.

The authors synthesized methacrylic ethers of cyclic and
O, S, N-containing heterocyclic acetylenic alcohols [3, 237~
241]. The influence of the structure and the ratio of reagents,
the nature of the catalyst, the temperature on the kinetics of
the reaction, and the conditions for the synthesis of esters
have been determined.

Literature sources practically do not provide data on the
processes of esterification of methacrylic acid with liquid
olefins, the study of which is of undoubted interest for the
purpose of producing reactive monomers.

Experimental part

To conduct the studies, liquid olefins were separated
from the C -C_ fractions by the rectification method; 2-meth-
yl-1-pentene (clear liquid, boiling point 62.1 °C, density at
20 °C0.66798 g/cm?); 2-ethyl-1-pentene (clear liquid, boil-
ing point 62.1 °C, density at 20 °C0.66798 g/cm?); hexene-1
(clear liquid, boiling point 62.1 °C, density at 20 °C0.66798
g/cm?®); methacrylic acid (TU2431-027-55856863-2003).

Esterification of methacrylic acid with liquid olefins has
been carried out in a three-necked round-bottom flask fitted
with a thermometer, a separatory funnel and a mechanical stir-
ring device. The flask has been immersed in a “WITEG” ther-
mostat filled with distilled water (temperature error of +0.1 °C).

The process of carrying out the experiment is as follows.
The calculated amount of methacrylic acid, hydroquinone,
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acid catalyst was loaded into the flask. While stirring at room
temperature, olefins were added dropwise. The resulting re-
action mixture was stirred for 10-11 hours at a temperature
of 60 °C. After completion of the reaction, the catalyst was
separated by treatment with a 10% alkali solution. The ether
extract was washed with distilled water and the mixture was
distilled in vacuum to isolate the desired product. Synthesized
esters are colorless liquids, readily soluble in organic solvents.

/)
CH,= (ll—CHz—CHz—CH3 + CH2—(|3—C\/
OH

CH; CH;

7,
CH,=C—CH,~CH,—CH; + CHQ—?—C\/
OH

CH,~CH; CH;

7,
CH,=CH-CH,~CH,~CH; + CH2—(|3—C\/

CH;

IR spectra of the initial reagents and the synthesized
esters were recorded on a Fourier spectrophotometer
“SISTEM-200" on KBr.

Results and discussion

Synthesis of unsaturated methacrylic esters was car-
ried out by esterification of methacrylic acid with the cor-
responding olefins (2-methyl-1-pentene, 2-ethyl-1-pentene,
1-hexene) according to the following scheme:

H,C

Il
HyC—C

(@)
O H |
e CH3— (lj—CHz—CHz—CH3
CH;

L’ CH3— (|:_CH2_ CH2— CH3
CH,—CH,

" CH,~CH—CH,CH,CH;
OH

The structure of synthesized complex unsaturated ethers is confirmed by IR spectra (table).

Table 1. - IR spectra of methacrylic esters of olefins CH,=C(CH,) COO-R

IR-spectra
Ne R
C=C C=0 C-0-C
L CH3—(|3—CH2—CH2—CH3 1638 1728 1295
CH;
2. CHg—C—CHz—CHZ—CH3 1646 1730 1280
CH,—CHj
—?H—CH2—CH2—CH2—CH3
3. CH, 1637 1729 1290
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The IR spectroscopic data showed that new absorption
bands appear in the spectra of esters, corresponding to the
frequencies of the stretching vibrationsat C=Oand C=Cin
the regions 1728, 1730, 1729, 1638, 1640, 1637 cm™.

The influence of the nature of the olefin, the ratio of the
initial reagents and the concentration of the catalyst on the

P,%

100 —

yield of the final product has been studied. The esterification
reaction was carried out in bulk, i.e. without solvent. As a
homogeneous acidic esterification catalyst, sulfuric acid, p-
toluenesulfonic acid was used. In the presence of these cata-
lysts, the esterification reaction rate increases sharply with
increasing temperature (Figure 1,2).

| [
120 240

[ [
360 480

I .
600 Time, m

Figure 1. The dependence of the ester yield on time in the esterification reaction of MAC with 2-methyl-1-
pentene. The ratio of MAC: olefin = 4, catalyst p-toluenesulfonic acid, [Inh] = 0.5 mg/eq. T, °C = 1-40; 2-50; 3-60
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Figure 2. Dependence of the ester yield on time in the reaction of esterification of MAC with 2-methyl-1-
pentene. The ratio of MAC: olefin = 4; catalyst, H,SO,, [Inh] = 0.5 mg/eq. T, °C = 1-40; 2-50; 3-60
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Figure 3. Dependence of the yield of esterification of methacrylic acid esterification
with 2-methyl-1-pentene at different molar ratio of reagents: 1-1: 1; 2-2: 1; 3-3:
1. T =60 °C; catalyst p-toluenesulfonic acid, [Inh] = 0.5 mg/eq

As can be seen from (Figure 1, 2) sulfuric acid is inferior
in catalytic activity. The results of esterification of methacrylic
acid with olefins at different ratios of the initial reagents are
shown in (Figure 3).

From the data obtained, it follows that to achieve a high
yield of ether, no less than threefold excess of methacrylic acid
is required. Under these conditions, the yields of the ester based
on methacrylic acid and 2-methyl-1 pentene are 80-82%.

Conclusions

1. A method for the preparation of esters by the reaction
of methacrylic acid esterification with liquid olefins has been
studied. The influence of the temperature and nature of olefins
on the esterification process has been studied.

2.Ithas been found that the rate of reaction and the yield
of the final product depends on the structure of the olefin
used. Thus, in the esterification of 2-methyl-1-pentene with
methacrylic acid, the greatest yield of the ester is formed.
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DEVELOPMENT OF IMPROVED METHODS OF THIN-LAYER CHROMATOGRAPHY
AND UV-SPECTROPHOTOMETRY AT EXPERTISE OF PAROXETIN

Abstract: The practical application of the developed methods of thin-layer chromatography (TLC) and UV spec-
trophotometry with respect to paroxetine has been studied. The application of the obtained results to the practice of
customs, forensic forensic medical examinations, as well as narcological and toxicological laboratories is considered.
The validation of the methods was carried out by comparing the results with the traditional methods of analysis of
solutions. High consistency between the values obtained in the analysis of substances allows us to declare the suit-

ability of new techniques for routine analysis.

Keywords: thin-layer chromatography, antidepressants, depression, drug falsification, customs examination,

sensitivity of the method, express analysis, paroxetin.

Psychopharmacology and psychopharmacotherapy of
depressive states are dynamically developing areas, and anti-
depressants are drugs that are second only to all psychotropic
drugs after benzodiazepines. According to the World Health
Organization, such a high rating of these psychotropic drugs is
due to the fact that about 5% of the world’s population suffers
from depression, often ending with suicide.

The main effect of antidepressants is that they block the
disintegration of monoamines (serotonin, norepinephrine,
dopamine, phenylethylamine) under the action of mono-
amine oxidases or block the reverse neuronal capture of
monoamines. In accordance with modern ideas, one of the
leading mechanisms for the development of depression is

the lack of monoamines in the synaptic cleft — in particular
serotonin and dopamine. With the help of antidepressants,
the concentration of these mediators in the synaptic cleft in-
creases, which leads to an increase in their action. Antidepres-
sants are potent drugs, always requiring individual selection
of a particular drug and dose. In this regard, when choosing
a medicine for the treatment of depression, it is necessary
to take into account the pharmacological and toxicological
properties of certain preparations, as well as the symptomatic
structure of the disease and the severity of the depressive state.

In a number of works the authors testify that antidepres-
sants are used not only in psychiatric practice, but also in the
treatment of certain neurovegetative and somatic diseases,
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which can be considered as “disguised” forms of depression.
Drugs like fluoxetine may increase the likelihood of suicide in
the first months of therapy, especially in children and adoles-
cents [1-5]. Self-administration of antidepressants without
doctor’s appointment is not recommended, because can be in-
duced by hypomania, mania, psychoses both in patients with
bipolar affective disorder, and in patients without it. Practice
has shown that cases of inversion of affect (development of
hypomania or mania) have been observed against the back-
ground of taking antidepressants of all groups [6-8]. With
each form of pharmacological activity of antidepressants,
certain clinical effects, including side effects, are associated.

Currently, globally, antidepressants are considered to be
one of the most profitable drugs after antibiotics, anesthetics
and antipyretic drugs. When studying the distribution of the
main active substances in antidepressants, it was found that
in 2012-2015 in the pharmaceutical market of the Republic
of Uzbekistan, 70% of medicines were manufactured using 17
medicines related to antidepressants.

One such medication is paroxetine ((3S-trans) -3-
(1.3-benzodioxol-S) -methyl) —4- (4-fluorophenyl) -piperi-
dine), widely used in the treatment of depression. The mecha-
nism of its effect is based on the inhibition of repeated seizure of
serotonin by neurons. On the pharmaceutical market of the Re-
public of Uzbekistan, paroxetine preparations under the name
Rexetin (Hungary), Palikson (Slovenia), Nondepress (Eng-
land) are sold. The growing demand for these drugs increases
the risk of falsified forms of them, which causes significant
economic damage to the republic, as well as violating rights to
intellectual property and trademarks. As practice shows, most
falsified medicines are detected in the process of monitoring
their quality for compliance with the requirements of regulatory
documents for the indicator of “authenticity” [9].

In leading foreign pharmacopoeias, complex mobile
phases or expensive reagents are used to analyze antidepres-
sants. The analysis techniques described in foreign pharmaco-
poeias are more adapted for the use of TLC plates of foreign
manufacture. Spectrophotometric methods allow solving a
wide range of problems, namely, quantitative determination of
substances in a wide range of wavelengths (185-1100 nm), as
well as quantitative analysis of multicomponent systems; de-
termine the composition, stability constants and photometric
characteristics of light-absorbing compounds. The application
of molecular spectroscopy methods for the forensic chemical
study of biological objects is based on the individuality of the
absorption spectra of chemical compounds [10-11].

Spectrophotometry in the ultraviolet region is based
on measuring the properties of not the whole molecule, but
only of its part — the chromophore grouping. In this case, the
chemical nature of the latter determines the wavelength at

which the maximum absorption takes place. In the process of
measurement, the substance is not destroyed and it can be de-
termined in parallel by another method. Spectrophotometry
in the ultraviolet region makes it possible to carry out stud-
ies with fairly dilute solutions of the investigated substances
(10°-10"5 M), provided that the solvent is properly selected.

For this purpose, the solvents must have the ability to
dissolve the substance under study, be resistant to the radia-
tion of the used wavelength and optically stable, should not
fluoresce, react with the cuvette material, and absorb light in
the same spectral region as the solute. The usual practice of
recording absorption spectra involves the use of solvents such
as hexane, heptane, methanol, ethanol, chloroform, carbon
tetrachloride, etc. [12]. The advantage of this method over
others is its high sensitivity, simplicity, expressiveness of the
analysis, the uniqueness of the equipment used. This is espe-
cially important from the point of view of carrying out ana-
lytical work in forensic institutions, where substances that are
in extremely small quantities are analyzed. UV spectrometry
methods are also of great importance in the detection of coun-
terfeit medicines. Using a ready-made collection of spectra
greatly simplifies the analysis.

Despite the development of high-performance analyti-
cal instruments, for the final determination of analytes in
pharmaceutical products and biological samples, in sample
preparation, it is necessary to extract, isolate, concentrate the
interesting analytes from a complex matrix. Sampling and
sample preparation take more than 80% of the time from the
general analysis, because these stages are very important and
determine success in the analysis of components in a complex
matrix. The method chosen for sample preparation depends
on the overall analysis strategy.

Taking into account the foregoing, in this paper the results
of studies on the development of optimal conditions for deter-
mination of paroxetine using TLC and UV spectrophotom-
etry are presented, followed by their introduction into practice
of customs, forensic forensic medical examinations, and also
narcological and toxicological laboratories.

Materials and methods

To develop the TLC method, the studies were carried out
on various sorbents, which differed in character and grain size:

— finished plates “Silufol’, made of a large porous sorbent
LS5-40, fixed on aluminum foil, binder-starch. The sorbent is
processed by a luminescent substance intended for viewing at
a wavelength of 254 nm;

— finished “Sorbfil” plates, PTSH-V-UV grades, grain size
8-12 microns. The sorbent is processed by a luminescent sub-
stance intended for viewing at a wavelength of 254 nm. The
plates have a layer thickness of 100 mkm, fixed with the help
of silicazole on polyethylene terephthalate plates. All plates
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before the assays were activated at 105 °C for 30 minutes and
stored in a desiccator before research.

To develop the UV spectrophotometry method, the
studies were performed on a UV-VIS-8453 spectrophotom-
eter from Agilent Technologies within the wavelength range
0f 220-400 nm.

Separation of paroxetine from the tablet. One tablet is
crushed in a ceramic container, placed in a glass and 20-30 ml
of ethyl alcohol is added and dissolved in a magnetic mixer.
The filter separates the solution from the insoluble part of the
tablet and is transferred to a 50 ml flask for qualitative and
quantitative analysis.

Determination of paroxetine by thin layer chroma-
tography. The TLC method is one of the main methods of
substance research and is used in preliminary screening stud-
ies of a sample of unknown nature and confirmatory (private)
studies on a specific drug or substance that confirm or deny
its presence in the test sample. One of the advantages of TLC,
in comparison with other types of distribution chromatog-
raphy, is the rapid separation of substances, the stability of
the sorbent-carrier layer with respect to aggressive developers
and heating, the ability to fabricate thin-layer plates with any
layer thickness under laboratory conditions [13-15]. In the
course of our studies, we found that the detection reagents,
the specificity of the chromatographic method of detecting
paroxetine with respect to other toxicologically important
compounds, and the influence of coextractive substances on
the detection of an antidepressant have not been practically

studied analytically. In this connection, the task was to study
and select the optimal conditions for the detection of parox-
etine in unknown samples.

A few drops of the alcohol solution were applied to the
starting arrow of the chromatographic plate “Sorbophil”, a
few drops of the paroxetine starting solution were applied to
the opposite side as a control substance and allowed to dry at
room temperature. For the development of chromatograms,
a number of organic solvents were used: ethanol: chloro-
form: benzene (2:1:2), taken in various combinations and
ratios.

Chromatography was carried out according to the follow-
ing procedure: A suitable solvent system was poured into the
hermeticallysealed chromatographic chamber (140 x 200 mm)
2-3 hours before the plate was established, in order to saturate
the space of the chamber with the vapors of these solvents, so
that the height of the liquid layer in the chamber was 1 cm.
The chromatographic plate was marked with a start line, which
was 1.5 cm above the lower edge of the plate. A sample of
paroxetine solutions was applied using graded capillaries or a
microsyringe MSh-10. After drying at room temperature, the
sample plates were placed in a chromatographic chamber pre-
liminarily saturated with solvent vapors for 15 minutes. When
the front of the solvents reached 10 cm from the start line,
the plate was removed from the chamber and dried at room
temperature. To detect paroxetine, a Dragéndorff-modified
reagent was used [10, 16-17]. The results of the studies of
paroxetine are given in (Table 1).

Table 1.— Opening reagents and their sensitivity in the analysis of paroxetine TLC

Name of reagents Colors of spots and their sensitivity (ug)
Bromine phenol blue Bluish (4.0)
Dragendorft’s reagent, made on the basis of Mounier Yellow-brown (1.0)
Erdman’s Reagent Violet (4.5)

Brand reagents

Yellow-green (1.5)

Brand reagents followed by washing with clean water and with UV rays

Brown-green (1.0)

Bushard’sReagent

Yellow-white (2.5)

ReactiveFrede

Blue (5.0)

Table 2 shows the results of the amount of Rf paroxetine
in various chromatographic plates. The developed analytical

conditions of TLC are individual for paroxetine, whichis Rf =
=0.32.

Table 2.— The amounts of Rf paroxetine in various chromatographic plates

The quantity system Rf of paroxetine
in various chromatographic plates

The amounts of Rf paroxetine in various chromatographic plates

Ethanol: chloroform: benzene(2:1:2)

0.39-0.41 (CSC) |

0.31-0.34 (Sorbphil)

As a result of the conducted experiments it was estab-
lished that the best separation of paroxetine is achieved on
the plates of “Sorbophil”. On these plates, the spots turn out
to be rounded with distinct edges, the color of the spots dif-
fers in good intensity. As the developers for the detection

of paroxetine localization zones in chromatographic plates,
many chemical reagents and their mixtures were used in vari-
ous sequences. Interactions of paroxetine with the following
reagents were determined: Dragendorf modified by Mounier,
Buke, Bouchard, Wagner, Lieberman, Mayer, Mark, Marme,
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Mandelin sodium cobaltnitrate, pyridine thiocyanate, bis-
muth nitrate, alcohol solution of ammonium molybdate,
ammonium molybdate sulfate, acid [16]. As a result of the

studies presented in (Table 3). We have established reagents
that allow us to detect and differentiate paroxetine in the test
samples.

Table 3.— Color reactions of the paroxetine localization zones by TLC

Reagent Substance (paroxetine) and staining
Bromophenol blue blue
Iodine vapor brown
Bushard’s Reagent brown
Dragendorf modified by Mounier orange
UV light -

As a result of the studies (Table 3), reagents were estab-
lished, which allow detecting and differentiating paroxetine.

Based on the data given in Table. 2 and 3, one can judge the
specificity of the recommended chromatographic conditions.

Purification of paroxetine from impurities by the
TLC method. Before recommending the TLC method for
the purification of paroxetine from impurities, studies were
conducted on the elution process, the eluents reacting to it,
and the amount of elution. Chromatography by TLC is car-
ried out simultaneously for additional purification and pre-
liminary detection of paroxetine. To this end, the chloroform
solution was evaporated to a volume of 0.5-1.0 ml. To the start
line of the chromatographic plate, 3-5 drops were placed in
the form of a spot (not more than S mm in diameter) of the
concentrated solution. At a distance of 2 cm from the spot
examined, an alcohol solution of paroxetine was applied as a
“witness”. The remaining test solution was applied in the form
of a strip 3 cm wide and 0.3-0.5 cm wide, chromatographed
in chloroform: acetone (9:1). After raising the phase to a
height of 10 cm, the plate was removed, dried until the smell
of solvents was removed, and treated with Buschard’s reagent
in that part of the plate corresponding to the solution under
investigation and to the “witness”. In the area of the location
of the paroxetine spot, the “witness” and the test extraction,
spots with a value of Rf 0.31-0.34 (Sorbphil) and 0.39-0.41

(Silica Gel KSK) were shown. In the absence of spots on the
chromatographic plate, it is concluded that paroxetine is not
found in the test samples.

The validation characteristics of the developed TLC
method. The sensitivity of the developed chromatographic
conditions of the analysis was then determined. The sensitiv-
ity of the developed procedure was determined as follows:
samples of a solution with different paroxetine contents were
applied to chromatographic plates and chromatographed un-
der the above conditions.

In the course of the studies, the suitability of the TLC
method for the detection of paroxetine in chloroform ex-
tracts obtained from the liver of a human corpse contain-
ing and containing this preparation (model mixtures and
expert material) was tested. The obtained results showed
that the extracts from the biological material that does not
contain the studied preparations do not give spots on the
chromatograms of the spots, Rf of which is close to Rf of
the paroxetine stain, which indicates the absence of the
influence of possible impurities, which turn into extracts
from the biological material, on the detection of paroxetine.
When studying model mixtures and expert material, they
came to the conclusion that, based on the results presented
in (Table 4), developed by the TLC detection method is suit-
able for forensic analysis.

Table 4.- Limits of paroxetine detection by TLC

Reagent Detection limits, pg (in the sample applied to the plate)
Bromophenol blue 3.0
Iodine vapor 2.5
Bushard’s Reagent 2.0
Dragendorf modified by Mounier 0.45

UV light

The next stage of the research presented in the work was
the development of optimal conditions for determining parox-
etine by UV spectrophotometry. Ethanol, methanol, 0.1 M so-
dium hydroxide solution and 0.1 M hydrochloric acid solution

were used as solvents. Paroxetine was chosen as the model
sample, the solution of which was prepared for the determina-
tion of absorption spectra as follows: 1,2, 3,4, 5,6,7,8,9 ml of
2 0.01% solution of paroxetine were introduced into a row of
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tubes (in one of the above solvents). The volume of solutions
in the tubes was adjusted to 10 ml with an appropriate solvent
and mixed thoroughly, after which the optical density of these
solutions was measured, as well as 0.01% solution of parox-
etine. The wavelengths lmm =235, 264, 295 nm correspond
to the presence of paroxetine in the composition of the test
samples. A comparative solution was a solvent corresponding
to that used in the preparation of paroxetine solutions. The
above absorption maxima were not observed in the study of
pure solvents not containing paroxetine.

The work also tested the possibility of the influence of
extraneous coextractive substances of biological and plant
objects (not containing these preparations) on the identi-
fication of paroxetine by UV spectrophotometric method,
based on the detection of characteristic paroxetine peaks at
the wavelengths indicated in (Table S). To solve this prob-
lem, a control sample of the crushed liver was taken and pro-
cessed as in the isolation of the studied preparations from
biological and plant material.

Table 5. — UV spectrophotometric characteristics of paroxetine

Maxima of the wavelength of 1 “spice” and antidepressants, (nm)
Name of the drug ma
Ethanol Methanol 0.1 MHCI
Paroxetine 235,264,271,295* 235,264,271,295* 233,264,270,294*

“xn

Notes: 1. “~” - negative result; 2.

= Lo
0.5 Lo

bsorbance (ALY

is the value of the wavelength recommended for measuring the optical density

i)
o

I I
220 290 260

P 7 I 7 I
220 200 220 240 380 3g0

HIOTIAK: (3S-trans)-3-[ (1.3-Benzodioxol-S—yloxy)methyl]-4-(4-fluorophenyl)-piperidine; C ;H, FNO, 329.4 r/moAb
Figure 1. UV spectrum of paroxetine

Absorption maxima at these wavelengths were not ob-
served in the control sample under the conditions described.
The spectra obtained in this way are shown in (Figure 1).

The obtained results showed that the extracts from the
biological material that do not contain the studied prepara-
tions do not have absorption maxima characteristic for par-
oxetine, which gives grounds to judge the absence of foreign
substances influence when detecting the characteristic peaks
of the studied preparations by UV spectroscopy.

To validate the identification of paroxetine by UV spec-
trophotometric method, validation of the developed method
was carried out. To this end, standard solutions of paroxetine
were prepared in those solvents in which they had the best
solubility. Standard solutions of paroxetine were prepared in
methanol (ethanol).

As is known, measurement of optical density with a rela-
tive error of 2-3% is possible in the optimal range of its values,
namely from 0.2 to 1.0 [12]. Thus, suitable concentrations of
the analytes were selected by dilution. Based on the measure-
ment results, a plot of the optical density versus the solution

concentration was constructed and the regression equation
and correlation coeflicient were calculated. Specific ( E,., )
and molar absorption (g) paroxetine were also determined.
Calculation of the value of the specific absorption index was

carried out according to the formula:

D

Er =—- 1.1
1sm Cl ( )

where D is the optical density of the solution, cond. units;
C is the concentration of the test substance,%;
{is the thickness of the absorbing layer,
The molar absorption coeflicient is interrelated with the
specific index and is expressed by the formula:
E"xM

= o 1.2
o (12)

where M is the molecular mass of the test substance, cond.
units

We also studied the linear dynamic range of definitions
and subordination to the combined Bouguer-Lambert-Beer
law. The results of the developed spectrophotometric method
and validation are given in (Table 6).
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Table 6.— Parametersof UV-spectrophotometricparametersparoxetine

Options Results (n=5)

A ,HM 295

The range of subordination to the Lambert-Beer law, yg/ml 5-60

The free term of the regression equation (a) 0.0069
Coefficient. regression (b) 0.0179
Coeflicient. correlation (r2) 0.9998
Ey, 181.90
A(1 /mol/cm) 6005.62
PO, mcg/ml 0.7732
EXAMPLE, mcg/mL 2.3195
Relative art. deviation,% 1.4236

Notes: 1.— the specific absorption index for each model of the spectrophotometer must be specified; 2. y is the optical density of the

standard solution, condition; x-concentration, ug/ml.

In addition to the calibration graphs, we recommended
a formula for calculating the quantitative content of the anti-

depressants and spices tested, isolated from various objects:
D-V, 1000
_ DV, 1000 (1.3)

~Ep,-100-V,
where X — the number of “spice” and antidepressants in mg
(ml), isolated from 100 g of biological object; n is the weight
of a biological object, g (ml);

El%

lem

— specific absorption index (for each model of the
spectrophotometer it is necessary to specify);

V —initial chloroform extraction, ml;

V, is the volume taken for quantitative determination
from V,, ml.

Table 7. — The results of studying the accuracy of the method of UV
spectrophotometric analysis of paroxetine (n = 6)

Solvent concentration, Defined Metrological characteristics of the method
(ug/ml) (ug/ml) %
0.5 0.491 98.2
0.5 0.501 100.2 ff= 5 T g™ 2.57
0.5 0.505 101.0 XX = 99.8 $2= 0.8960
0.5 0.501 100.2 SS= 0.9466 S=0.3864
0.5 0.497 99.4 AX = 1.9931 e= 09951
0.5 0.499 99.8

The above results indicate that when calculating the statistical
indicator of the results of the experiment, the error did not exceed
0.9951%. The received validation data prove that the metrologi-
cal indices of the developed method of UV spectrophotometric
analysis of paroxetine meet generally accepted requirements.

Conclusions

Based on the results of the conducted studies, it is possible
to draw the following conclusions:

1. The optimal conditions for extraction of paroxetine
from aqueous solutions are determined, depending on the
nature of the organic solvent, the duration of extraction. It
hasbeen established that the pH of the medium, as well as the
nature of the organic solvent, affects the process of isolating
paroxetine by liquid-liquid extraction.

2. A unified method for the detection of paroxetine in
aqueous solutions by TLC with the use of optimal solvent
systems with detection of the zones of its localization Brom-
phenol blue and iodine vapor was developed. The detection
limit was 3 pg and 2.5 pg in the sample.

3. Methods for determining paroxetine by UV spectro-
photometry have been developed. Molar and specific absorp-
tion rates are determined. Calibration charts have been con-
structed to determine the quantitative content of paroxetine
in objects of different origins.

4. It was found that the solution of paroxetine in 95% ethyl
alcohol with UV spectrophotometry has an index of high ab-
sorption of rays at a wavelength of 235, 264, 295 nm. The
linearity range of the method in the sample was 5-60 pug/ml,
the sensitivity index was 0.77 pg/ml.
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Abstract: The detailed thermodynamic characteristics of the adsorption of water into iodide sodalite are studied.

The correlation between the adsorption-energy characteristics and the crystal-chemical structure of the sodalide io-

dide was found, and the molecular mechanism of the adsorption of water into iodide sodalite was found throughout

the entire filling region.
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Introduction. It is well known that a great interest is in-
creasing in the research of capsulation of salts and other solid
particles in crystalline materials having nanometric pores,
with new optical, electrical and catalytic properties of mate-
rials. In this respect, it is useful to use sodalite, which possesses
sorption properties and the ability to ion-exchange reactions,
like zeolites. Sodalite was studied as a suitable phase for waste
[10], but its leaching behavior remained undefined. The struc-
ture of the sodalite can be described as a covalent structural
unit, called a beta cell.

Sodalite and some of its forms containing various salts
have been repeatedly studied by various structurally sensitive
methods [1-5]. However, in this regard, not enough attention
is paid to research using the calorimetric method.

Thus, in this adsorbent, molecular sieves are highly ef-
tective adsorbents and can be used as an adsorbent for heavy
salts of sea and drinking water, also they can be used for water
purification from oil and oil products, natural gases, etc.

In this respect, using the calorimetric method of studying
the hydration mechanism of iodide sodalite is of particular
importance. In studying the guest-host interaction, special at-
tention should be paid to the adsorption-calorimetry method
among precision structure-sensitive methods. This method
will make it possible to evaluate the crystal chemistry, chem-
istry, and physics of surface parts and also to determine the
active center of solid particles when investigating the mecha-
nisms of intermolecular interactions [6].

Thus, the aim of this study is to establish a stoichiometric
relationship between the precision calorimetric data of the
differential heats of adsorption of water molecules on ener-
getically homogeneous (cation) centers located on the same
crystallographic positions of the sodalite which are free from
iodide ions and the number of water molecules adsorbed on
these centers. An iodine anion with an iodine atom localized
in the center of the cavity in an anion with a nitrite anion [5]

exhibits 12-fold orientation disorder within the (4%6®) —so-
dalite cavity, which also affects the coordination of oxygen to
sodium atoms.

Objective: to study isotherms and main thermodynamic
characteristics of adsorption and the mechanism of adsorp-
tion of water in iodite of sodalite.

Subjects and Methods. The investigations were carried
out with the help of an adsorption-calorimetric apparatus. The
results obtained with this device are highly accurate. Differen-
tial heats of adsorption (Q,) are determined by the differen-
tial microcalorimetric device of the Tian-Calvet type [7]. The
adsorption isotherm is determined by a volumetric method
using a high vacuum apparatus. The dosage of adsorption was
established by the volume-liquid method [8]. The formula of
the unit cell of the studied sodalite: Na_ (AISiO 4) Jor

Results and discussion. The isotherm of adsorption of
water into iodide sodalite was carried out at a temperature of
303 K, the calculated constants were also calculated from the
values of a given temperature, extending up to ~ 10-6 relative
pressures p/p° (p°-pressure of water vapor, p° (303K) = 4.24
kPa) (Figure 1).

Analysis of the isotherm of the investigated objects is
carried out with the help of volumetric occupancy of mi-
cropores (VOM) by the absorbed substance. The isotherm
of iodide sodalite is satisfactorily described, characterized by
three-term equations by the theory of volumetric occupan-
cy of micropores (VOM) [9].

a=0.27exp[-(A/18,86)%] + 0.437exp[-(A/4,87)%] +
+ 1.87exp[-(A/0.48)],

aistheamountofadsorptioninmmol/g,A=RTIn (P0 /P),
the adsorption energy is calculated in kJ/moles. (Po/ P-trans-
fer work of 1 mmol of surface steam (pressure P, ) to the equi-
librium gas phase (pressure P)).
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Figure 1. Isotherm of adsorption of water into iodite of sodalite at 303 K.;
A — experimental data;
A - estimating data by VOM

Differential heats (Q,) of adsorption of water into iodide
sodalite were measured at 303 K and are given in (Fig. 2). The
intermittent line is the heat of condensation of water at 303 K
(AHv = 43.5 kJ/mol). The aim of the work was to establish a
stoichiometric relationship between the precision calorimet-
ric data of the differential heats of adsorption of a test water
molecule at energetically homogeneous centers located on
the same crystallographic positions of zeolite sodalite and the
number of water molecules adsorbed on these centers. Differ-
ential heats of adsorption of water vapor into iodite sodalite
have stepped curves. It can be seen from the figure that ad-
sorption occurs from four identical steps and in each stage the

amount of adsorbate is 0.4 mmol/g. In the first stage, the heat
of adsorption decreases from 61.57 to 52.74 k] mol at a = 0.4
mmol/g, the second stage wavers down from 52.74 to 51.01
kJ/mol at a = 0.81 mmol/g, the third stage also decreases in
wave form and decreases from 51.01 to 49.51 at a = 1.21 mmol
/g. In the case of the fourth stage, the reduction occurs from
49.51 to 47.43 at a = 1.61 mmol/g. And in the last fifth stage
the amount of adsorbate is 0.2 mmol/g and the thermal value
of adsorption is equated to the heat of condensation of water
i.e. 43.5kJ/mol. The stepwise dependence of Q,with respect
to adsorption is justified with the adsorption of water to Na*
cations of the active center of sodalite iodide.

60 -
=
g o
350:
S |
40 rvJ+rJ+7r,J1rryrryrfrrvrrry7rrererrret
0 0,5 1 1,5 2 25
a, mmol/g

Figure 2. Differential heat of adsorption of water adsorption in the iodite sodalite at
303 K. The horizontal dashed line is heat water condensation at 303 K
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A sharp decrease in heat in the initial stages and low values
ofheat of adsorption in subsequent stages indicate the migra-
tion of cations to the six-membered oxygen ring of the pore
center under the influence of iodide ions.

Further, the differential heats of adsorption continue
along the condensation curve. In general, the heat of adsorp-
tion of water into iodide is lower than the heat of adsorption
in the basic sodalite. This is due to the influence ofiodide ions
on the cations of the six-membered oxygen ring.

Elementary cell of iodide sodalite contains 8 cations
of sodium. At each pore there are 4 cations. The presence
of the four main stages indicates the adsorption of water
to cationic sodium located in the six-membered oxygen
ring. The experimental determination of the position of

the water molecule adsorbed on cations and localized at
various sites of the zeolite is complicated by the method of
X-ray powder diffraction due to the proximity of the num-
ber of electrons of water and sodium, which makes their
identification difficult. The presence of salt in the sodalite
structure significantly influenced the energy of water ad-
sorption on cations. The heat is noticeably lower than on
sodalite (1-3 steps). When the second molecule is con-
nected to the cation, it also occurs with low energy, in ad-
dition, the second molecule, only half adsorbed with pain
with high heat, and the remaining 1.5 molecules of water
are adsorbed with heat equal to the heat of condensation.
The inclusion or defect is an equal adsorption of one water
molecule at the center.

AS4, J/mol*K

a, mmol/g
| L e |
2 2,5

Figure 3. The differential entropy of water adsorption (AS,) in iodide at 303 K. The entropy of
liquid water is taken as zero. The horizontal dashed line — mean molar integral entropy

The stepwise nature of the heat curve of adsorption is con-
sidered in connection with the stoichiometric interaction of
water molecules with coordinatively unsaturated Na* cations
in the energy uniform centers of the cavities of the sodalite
zeolites. To describe the hydration process, the calorimetric
data were conditionally divided into five sections according
to the specific points on the curve.

It is known from previous studies that in accordance of
the differential heat of water with the hydration curves, the
curve of the molar differential entropy (AS ) curve has a wavy
character. In this case, each step of the curve of the Q, line cor-
responds proportionally to the entropy of adsorption. Figure
3 shows the molar differential adsorption entropy at 303 K.
the entropy of liquid water is adopted as zero. The heat line
corresponds of the water mid-molar integral entropy at 303
K. The heat of entropy line has a stepwise wave-like character.
In general, the curves AS, are located below the entropy of
liquid water. In accordance with the shape of the differential
heat of adsorption curve, the entropy of adsorption of water to
the sodalite, starting at 8.20 J/mol*K, falls rapidly to -21.65 at

0.31 mmol/g, then wavers down to —-24.38 J/mol * K at 1.06
mmol/g followed by a wave-like growth until the saturation
of sodalite with water.The obtained values of AS, are lower
in comparison with the entropy of liquid water. The average
molar integrated entropy is —12 J/mol*K, i.e. the motion of
water molecules in the matrix of iodide sodalite characterizes
the average motion of molecules between the liquid and solid
state of water.

Thermometric results are given in all calorimetric studies.
The obtained data indicate that the adsorption equilibrium is
established in time when adsorbate molecules are absorbed
on the surface of the adsorbent (Fig. 4). Figure 4 shows the
time dependence of the establishment of adsorption equilib-
rium (t) on the adsorption of water. For iodide sodalite, start-
ing from ~ 8 hours, the curve decreases wavy to 2 hours. The
equilibrium of water adsorption on cations initially proceeds
slowly and the equilibrium time is from 8 to 4.56 hours at
N =2H,0 /ec, and remains almost constant with two waves
with a maximum at 1.06 mmol/gand 1.47 mmol/g. The sec-
ond wave decreases to = 1.52 hours at 2.08 mmol/g.
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Figure 4. The set-time of the adsorption equilibrium, depending on the size of
the adsorption of water in the iodide of sodalite zeolite at 303K

Hence it can be seen that thermokinetic data are a good
chance for considering sorption systems in the molecular
structural aspect, especially in cases where heat is powerless
to differentiate adsorption centers.

Conclusions. In addition to the salts that are part of
the sodalite, 6 more water molecules can also be adsorbed.
The differential heat of adsorption has a stepped nature of
the curves and in each step the water molecule is adsorbed
to 4 cations of Na*. Especially high energy is observed when
adsorption of water in the amount of 0.2 mmol/g, which oc-

curs at the first stage in a ratio of 1:2. Subsequent adsorption
of water proceeds by forming hydrogen bonds and without
affecting cations. The process of adsorption of water occurs
at 303K, close to the thermal condensation of water. The mo-
bility of water molecules in the iodide sodalite characterizes
some average between the mobility of water molecules in the
liquid and solid state. The equilibrium of water adsorption
on cations initially proceeds slowly and the equilibrium time
is 8 to 2 hours. Then the equilibrium time is accelerated and
flows for 2 hours.
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Logistics is a part of economic science, the subject of
which is to organize a rational process of promoting goods
and services from producers to consumers, the functioning of
the sphere of circulation of products, goods, services, inven-
tory management, and the creation of a commodity circula-
tion infrastructure.

The history of logistics shows how important it is for the
country’s economy. The word “logistics” has been known
since the time of the Roman Empire, where employees in-
volved in the distribution of food were called “logisticians” or
“logistics”. Thanks to the development of military affairs, logis-
tics has become one of the areas of science. Science logistics
became due to the development of military affairs. Thus, the
Byzantine king Leon VI (865-912 AD) believed that the task
of logistics is to pay tribute to the army, due to supply it with
weapons and military equipment, timely and fully take care of
its needs and accordingly prepare each act of the military hike,
make the correct analysis of the terrain, taking into account
the movement of the army and the strength of the enemy and,
accordingly, these functions to manage and lead, i.e. to dispose
of the movement and distribution of their own armed forces.
This definition, in spite of military specifics, has a fundamental
similarity with modern formulations of logistics tasks. Only
after 1000 years, during the Second World War, the principles
of logistics began to be successfully implemented, when in

the United States, the USSR and other countries work was
carried out to study the properties of operations for manag-
ing material flows. During these years, research was carried
out related to the problems of military and standard front
supply, mathematical methods and models were developed,
which eventually became known as the “operations research’,
thanks to which it was possible to organize a constant supply
of arms for the American army. As the analysis of literature
data shows, the first author of works on logistics is considered
to be the French military specialist of the early 20" century,
A. G. Dzhamini, who defined logistics as “practical art of troop
movement.” He also argued that logistics does not only con-
cern transportation, but also planning, management, supply,
location of troops, construction of bridges, roads, etc. Logis-
tics as a science in military campaigns, also used by Napoleon.
In developed countries, the concept of logistics was formed
in the late 70’s due to the energy crisis for the development
of ideas for a systematic approach to management. Western
specialists call it “a new management philosophy”, “the third
way of rationalization” and is not groundless. For example, in
Western Europe, about 98% of the time of production, tak-
ing into account the delivery of raw materials and the trans-
portation of finished products, account for the passage of its
logistics channels and mainly for storage. Actually, only 2% of
the total time is spent on the production of goods, and 5% for
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transportation. In addition, in Western European countries,
the cost of all logistics activities is about 13% of the value of
gross national product.

The structure of these costs is as follows: for transporta-
tion —41%, for storage of goods —21%, for inventories — 23%,
for administrative expenses — 15%. The search for ways to
reduce costs in this area goes in the direction of improving
the management of supply, sales, storage of goods, improving
marketing activities and interaction of suppliers, consumers
and intermediaries, changes in technology for the movement
of material flows, etc. The concept of integration of these pro-
cesses is called “logistics” [2].

In view of the foregoing, the purpose of the conducted
studies is to study the trends in the development of concep-
tual representations about the mechanisms for managing the
logistics processes of global supply chains caused by the use
of instruments of customs regulation when integrating the
Uzbek economy into the international economic space.

To achieve the formulated goal, the article posed and
solved a set of scientific and practical problems:

— the objective prerequisites for applying the concept
of supply chain management in the process of Uzbekistan’s
integration into the world economy are explored;

— the evolutionary development of the concept of sup-
ply chain management in the context of globalization was dis-
closed and characterized, including the typology of supply
chains, their species composition and management peculiari-
ties of logistical processes;

— the interaction of customs intermediaries with partici-
pants of global and transboundary supply chains was ground-
ed and a typological grouping of customs intermediaries was
proposed;

- amodel of interaction of participants in supply chains
with options for choosing solutions based on cost accounting
for customs operations;

— the comparative characteristic of customs regulation
in global and transboundary supply chains in the conditions
of trade and economic integration, as well as customs and lo-
gistics risks arising in the process of customs administration;

As international practice shows, customs administration
is a system of means and methods that ensure the performance
of the functions of customs regulation. Effective state regula-
tion of the customs sphere is carried out on the basis of mod-
ern tools of the market mechanism, since economic entities
are engaged in the implementation of foreign trade turnover.

This category includes exporters and importers of goods,
commercial and institutional intermediaries engaged in for-
eign trade activities, the fulfillment of which is conditioned by
the dynamics of the market environment and is determined by

the dependence between the complication of economic ties
in the global economy and the degree of demand for logistics.

Customs administration of logistics processes of global
supply chains is aimed at performing operations, preparation
and implementation of which is associated with the justifica-
tion of the conditions for the introduction of technologies
for the release of goods and their customs declaration, the
reduction in terms and simplification of the procedures for
customs operations related to the import / export of goods.
This approach to improving customs services requires the use
of innovative tools and management tools, including a more
active use of logistics methodology and methods. However,
at the present time, the problems of optimization of customs
and logistics operations in places of passage through the cus-
toms border of the Republic of Uzbekistan have not been suf-
ficiently investigated. The given situation, in the conditions of
active introduction of innovative technologies, such as, pre-
liminary declaration and preliminary information, does not
allow to reach target indicators both on time, and the costs
designated by the Government of the Republic of Uzbekistan.
When developing new approaches to managing foreign trade
transactions, material flows, it becomes necessary to turn to
a logistics toolkit.

In the customs sphere, the objectives of logistics are in-
extricably linked with the movement of goods and vehicles
across the customs border of the Republic of Uzbekistan. The
logistics approach covers the following areas:

— Financial logistics of customs payments;

Information logistics of customs business;
Logistics of customs services;
Logistics of customs administration[1].

Delivery of goods with minimal time and financial re-
sources, satisfaction of interests of all participants in the
chain of deliveries of foreign trade cargoes, creation of favor-
able conditions for their activities at the expense of improv-
ing the quality of services — this is the essence of the logistics
approach in the customs sphere.

Customs logistics is a relatively new direction of logistics,
which combines two different but interrelated areas of activ-
ity: customs and logistics. Logistics in the customs business
should ensure the consistency of material (commodity), infor-
mation and financial flows, as well as the optimal technology
for moving goods across the customs border to accelerate this
process and the handling of standard logistics requirements in
relation to customs regimes (concerning customs authorities)
and to participants foreign economic activity. The purpose of
customs activity is to ensure the security of the state in the
conditions of globalization of the world economy, and logis-
tic —in determining the principles of integrated management
of the foreign trade process in world trade[3-4].
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The practice of the activities of the customs authorities of
the Republic of Uzbekistan has shown that, to date, it is pos-
sible to identify a number of key problems in logistics, which
are presented in this system.

Participants of logistical processes: Provider:

- Inventory management, pricing, transportation of own
or hired transport, production planning, company location in
Private sector;

— Stafling, pricing, transportation by own or hired trans-
port, services offered, placing of orders in Government sector.

Transport Agency:

- Routing of transportation, level of service, prices, type
of park in Private sector;

- Routing of transportation, level of service, prices, type
of park in Government sector.

Government:

— Taxation, prices for products and tariffs of natural mo-
nopolies, stability of the financial system, functioning and
development of the state infrastructure, legal regulation of
economic relations in Private sector;

— Budgetary financing, the system of formation of state
orders, control over their implementation and regulation in
Government sector.

The logistic function of the customs business covers the
following objects:

First, the logistics of the customs processing of goods,
which involves the analysis of customs and logistics flows,
which includes the integration of commodity, financial and
information flows associated with the crossing of the customs
border and the collection of appropriate customs duties and
payments. At the same time, the basis of customs and logis-
tics flows are foreign trade flows, which include input (that is,
imported) and output (export) types of flows.

Secondly, the activities of logistics operators and customs
activity of foreign economic activity entities. The functions
of transport and logistics organizations in relation to the cus-
toms business are that their activities involve the crossing of

the customs border and the performance of export-import
transactions based on the provisions of the current legisla-
tion. Large transport and logistics organizations have in their
structure customs posts, temporary storage warehouses and
customs warehouses, and can also serve as a customs carrier
and customs representative.

The creation of favorable conditions for the development
of entrepreneurship in the Republic of Uzbekistan, has deter-
mined the active participation of national firms in the delivery
chains of foreign trade cargoes will create an incentive for the
development of logistics interactions aimed at the delivery of
foreign goods to the country, taking into account the specifics
of customs administration.

In this regard, the project “Strengthening transport and logis-
tics business associations in Central Asia” was launched, aimed
atincreasing the competitiveness of Uzbekistan’s business struc-
tures working in the field of transport and warehouse logistics.
The concept of the project is to increase the level of knowledge
and experience of entrepreneurs to create such a logistics base,
which would ensure the most efficient movement of goods.

Summarizing the presented analytical material, it should
be noted that logistics has become an integral part of the
economic development of the Republic of Uzbekistan. The
territory of the country with medium size and high popula-
tion density, the disunity of industrial and agricultural cen-
ters, lack of access to the sea, and remoteness from world
markets make the possession of a developed transport and
logistics system a vital condition for expanding our country’s
trade relations.

The study of trends in the development of conceptual
ideas and methodological approaches to the management of
global supply chains demonstrates the expediency of design-
ing them taking into account the specifics of the customs ad-
ministration of logistical processes that allow increasing not
only the volume of foreign trade turnover but also promot-
ing the convergence of the economies of Uzbekistan and the
countries-partners.
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Lead generation — the generation of leads, the method of
searching and attracting customers through the Internet. Con-
sequently, by “lead” is meant the application of the potential
client, the response call (real action). For example, registration
on the advertiser’s website; order formation; downloading,
downloading, installing the proposed application; achieving a
special level in the online game; confirmation of subscription
to the newsletter, etc.

To achieve the goal - the acquisition of a potential client —
you need, the client’s passage of several or one level of filtra-
tion (as a rule, the more levels, the more perfect the lead). As
the filters can be a characteristic of a potential client (age, sex,
profession, occupation, etc.), a promo page on the Internet in
which he should open and fill in the necessary fields.

For successful work on lead generation, it is necessary:

— Company engaged in lead generation

— Product understandable to customers;

- A quality promotional promo page;

- Established business processes within the company of
the advertiser;

— Sources of traffic appropriate to the characteristics of
the target audience;

— Conditions of the company-lead generator, for which
the lead (bid) will be paid.

Led sales are possible if:

- Qualitative leads are acquired;

— Specialists have sales experience,

— Thereis a motivation for qualitative processing of leads,

— Thereis a clear strict process of controlling the quality
of lead processing.

In Georgia, the direction “Lead generation” appeared
around 2008-2010. In 2012, the direction began to acquire
the market advertisers are increasingly using this service.
Lead generation differs from other similar areas of advertis-

ing activities by the ability to monitor advertising costs, to
see exactly where the advertising budget was spent. Including
the advertiser was able to easily track the effectiveness of the
event itself. Lead generation, unlike outdoor advertising, can
be counted without difficulty: the level of conversion of costs
into incomes.

Directions that apply lead generation:

— Tourism,

— Advertising Agencies,

— Banks (loans),

— Insurance,

— Training,

— Car repair,

— Recruitment,

— Real estate (buying and selling, renting),

— Medicine (paid services),

— Jurisprudence,

- Carssale.

- Any sphere on sale of services.

The main task of platforms is to unite advertisers and traf-
fic owners. The platform is the place where advertisers can find
any kind of traffic and buy any audience, and the owners of
traffic - choose any advertiser.

For example, the CPA Network platform is a billing sys-
tem that considers all statistics on the advertising company:
clicks, impressions, actions, sales, leads, statistics for each cre-
ative, traffic source. The platform can be connected indepen-
dently to webmasters, partners, websites, that is all people /
companies that have any kind of traffic.

To better comprehend the goals and objectives of the
campaign, as well as to find the necessary traffic, customers fill
out the form of the client brief; the first part of which includes
questions about the campaign, and the second part — ques-
tions about traffic. The configuration of the briefis typical, as
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for any agency — its main difference is that it contains ques-
tions about the leads that the client wants to acquire, also
about the specifics of the traffic.

The key product offered to customers is the action - “fill-
ing out a questionnaire” or “leaving any contact data of users”.
The more diverse and complex the action, the more expensive
it is. The actions of the client divided into three levels: the
first — participation in a short survey, leaving an e-mail, like in
social networks, downloading the application. The second is
the contact data of users who are striving to buy something or
acquire some information. The third - sales on the Internet.
When buying in online stores also have different grades: “put
in the basket”, “confirmation in CRM”, “confirmation of the
fact of payment for the purchase,” etc.

Are there any prospects for the development of this seg-
ment in Georgia? Analysts say, that there will be more players,
who will start dealing in lead generation, and each player will
have his own special know how. Participants will not be large,
but rather — niche. There are financiers, certain drivers of this
market, full e-commerce services, under which vertical net-
works will be organized which specialize only in them. At the
same time, the essence of this market is transparency.

Over time, the exchange scheme will operate, when each
lead will have its own lifetime, and one lead that may not like
one brand, but will be attractive to another and it will be pos-
sible to pay and purchase it.

Which actions can be taken into account when creating
the cost of website promotion by actions:

— Callback from the site,

Application / order from the site,

Applications for participation in events,

Downloading price lists, technical documentation,
— Checkin,

User consultation from the site,

Call from the site,

— Video views,

Joining a group in a social network,

Subscription to newsletters, news, special offers of the
company,

— Resale.

Benefits

Only the result is paid,— target action of the user, potential
customer. The cost of action (lead) is calculate personally and
depends on many factors:

— 'The required number of actions or leads,

— Competition in the segment,

The quality of the site, the design, the degree of trust,
Competitive advantages of products / services,

- Geography of promotion,

— Technical preparedness of the site (it is important to

prepare a site for the possibility of analysis and collection of
all significant user actions).

Promotion of the site on the leads (in general) contains
the following steps:

1. Configuring and analyzing web analytics,

2. Technical audit of the site. Audit of usability,

3. Determination of the cost of the lead,

4. Internal optimization of the site,

S. Regular reports,

6. Preparing the site for lead generation,

7. Daily monitoring,

8. External optimization of the site,

9. Technical support for promotion.

Guarantees for website promotion by actions (leads):

— Inthe technology of work the maximum transparency
is laid. Our customers pay only for the real actions of users
on the site.

— Advantages and disadvantages of website promotion
with payment for targeted actions34.

Pro:

— Maximum quality and diversified traffic to the web-
resource,

- You pay only for the targeted actions.

— Ability to deeply analyze the effectiveness of each ad-
vertising channel.

— Workis under way to improve the landing pages of the
site and increase the level of conversion.

Contra:

— Not all sites can work on this method,

- The entrance barrier. Work on this tariff company can
provide for customers with an initial monthly budget to pro-
mote about twenty thousand rubles,

— The advertising strategy of promotion is addressed
only to sales, there is no talk about creating demand and in-
creasing the level of recognition of the brand of conversation,

— Weneed a starting budget for the initial stage of testing,
to find out the approximate cost of the lead and the prospects
for cooperation.

— The final sales volume largely depends not on the
features of visitors attracted to the site, but on the degree of
preparation of the sales department, the level of service, pric-
ing policy, the recognition of the customer’s trademark.
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Kyrgyzstan is one of the Central Asian states with an
agrarian economy. The majority of the population live in ru-
ral areas and are engaged in breeding cattle. Because of the
degree of public danger, Kyrgyz legislators have singled out
cattle theft separately from property theft.

And knowingly slaughtering has a persistent tendency in
the general array along with other crimes. In rural areas, it is
the most common type of crime against property.

Cattle theft in the Kyrgyz Republic remains one of the
most common and difficult to solve crimes.

In accordance with Article 163 of the Criminal Procedure
Code of the Kyrgyz Republic, the disclosure and investiga-
tion of theft of livestock “In criminal cases of crimes against
property” (Articles 164, 165, 167, 168, 170, 172-172-2,
174-177), cases of the Kyrgyz Republic [1].

One of the most important tasks of law enforcement bod-
ies, including the internal affairs bodies of the Kyrgyz Repub-
lic, is the full protection of the property of citizens against
criminal encroachments.

Despite ongoing preventive work and the disclosure of
crimes of theft of livestock, the situation in the republic re-
mains rather unconcerning,

For example, in 2012, more than 1,800 heads of livestock
were stolen in the Republic, with a total value of more than 25
million soms (average market price). More than 1100 heads of
livestock were returned to the owners. In most cases, ordinary
villagers are victims, for whom livestock is the only source of
livelihood. More than 470 persons were brought to criminal
responsibility, about one hundred groups of cattle-slaves were
exposed. Most of them committed crimes in small groups.

From this official statistics, it can be concluded that this
crime is causing huge damage to the property of citizens of
Kyrgyzstan. To study the current state of the investigation of
theft of cattle in the Kyrgyz Republic, we believe it is accept-
able to refer to empirical materials, as well as the results of a
sample survey. According to the National Statistical Commit-
tee of the Kyrgyz Republic, the number of registered crimes
for the next five years is as follows:

Number of recorded crimes by type [2, P. 15].

As canbe seen from the table above, that in the general mass
of crime in the Kyrgyz Republic, theft has a stable tendency.

Separate statistics on theft of livestock are not available,
but at the same time it can be said that in the regional statisti-
cal departments such reporting can be traced. For example,
in the Osh region.
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Table 1.
2011 2012 2013 2014 2018
Total 30520 28847 27217 27070 29100
Theft 12008 10848 9975 9029 9824

The total crime detection rate is 65% of all recorded
crimes. Almost one-third of crimes remain uncovered. On the
basis of the foregoing, it can be concluded that theft including
cattle theft has a stable tendency.

Such a tendency of crimes in the Kyrgyz Republic remains
unfavorable in the conditions of a legal democratic state.

According to the information and analysis center of the
Ministry of Internal Affairs of the Kyrgyz Republic, the per-
centage of disclosure leaves much to be desired, for example:
as of January 1,2014, 36.3 percent remained undisclosed. That
is, every third theft of livestock remains uncovered. Latency
crime remains in these statistical reports.

Such facts are confirmed by our sample studies.

Over the past 8 months in the Osh region 407 facts of
cattle theft have been registered, 118 of them were theft of
cattle, 56 horses, 233 facts of small cattle.

According to the press service of the Main Directorate of
the Ministry of Internal Affairs for the city of Osh and the Osh
region, 38.2% of cattle stealing was committed in the Kara-
Suu district.

During the operational-investigative measures, 207 ani-
mals from stolen cattle were returned [3]. The damage inflict-
ed on the owners of stolen cattle is 9 million soms, of which
only 6 million soms were reimbursed.

In the Aksy region of the Jalalabad region in 2013, 48 facts
of cattle theft were registered, none of which were uncovered.
For the current year, 24 facts of theft of cattle were registered,
only 4 facts were disclosed.

Over the past year in Aksy region there were 303 cases
of cattle theft, including 72 theft of cattle, 15 horses, and 216
small cattle. According to the disclosed crimes, 34 cattle, 95
small cattle were returned to their former owners. According

to statistics, it can be concluded that almost 90 percent of the
theft oflivestock remained undisclosed. The Aksy region, like
the Aravan district, is located in the border zone with Uzbeki-
stan, so this low disclosure of crimes of this category.

Most cases of cattle theft are committed at night with
penetration into the premises, on pastures especially in the
summer, in particular, stealing cattle and horses.

Criminals are informed in advance about the presence
of livestock, in advance there is a thorough preparation, in
most cases committed in complicity. Thus, about 98 percent
of the thefts are committed by males, aged 23-36 years who
do not work anywhere, as well as individuals with one-time
earnings. A significant number of cattle robbery is committed
by experienced criminals aged 35 to 40 years, using the most
sophisticated methods. It should be noted that about one in
five crimes are carried out by recidivists and persons previ-
ously convicted for theft.

An analysis of the investigative practice of the Kyrgyz Re-
public shows that cattle theft is most often committed in rural
areas, at night, in the absence of masters. This is explained by
the fact that the owners of livestock do not always look after.
This allows criminals without special attention, to commit
theft of livestock.

We believe that in order to effectively investigate crimes,
including cases of theft of livestock, it is necessary to develop
a complex of organizational and legal measures.

The general state of the investigation of cattle theft in the
Kyrgyz Republic is significantly influenced by its geographic
location, most criminal cases are registered in remote areas of
Osh, Naryn, Jalalabad, Issyk Kul provinces. About 90 percent
of the cases of theft of livestock are registered in the district
departments of internal affairs.

Table 2.
Years fl(:(t::llsl; Efll;:::;lne, Including In total population,% Nil:::llt’se;z:llnll:;b-
city arural city city a rural city
2010 5418.3 1846.8 3571.5 34.1 65.9 27
2011 5477.6 1861.7 3615.9 34.0 66.0 27
2012 5551.9 1884.4 3667.5 33.9 66.1 28
2013 5663.1 1900.2 3762.9 33.6 66.4 28
2014 5776.6 1943.6 3833.0 33.6 66.4 29
2015 5895.1 1986.7 3908.4 33.7 66.3 30
2016 6019.5 2029.5 3990.0 33.7 66.3 30
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For the general disclosure of these crimes, in our opinion,
several objective and subjective factors influence:

The number and density of the population, the density of
the population as of January 1, 2016 in the Kyrgyz Republic
is [4,P.45]:

As can be seen from the table above, almost two-thirds of
the population lives in rural areas, for which livestock is the
only source of livelihood.

Poorly developed infrastructure, unemployment, migra-
tion flows cause the commission of a crime, respectively, a
high proportion of crimes of cattle theft in rural areas.

According to our sample data, the production of criminal
cases in remote areas is one-third greater than in urban centers.

The current state of the investigation of cattle theft in the
Kyrgyz Republic shows that cattle theft is most often com-
mitted in rural areas, at night, in the absence of masters. This
is explained by the fact that the owners of livestock do not
always look after. This allows criminals without special atten-
tion, to commit theft of livestock

We believe that for an effective investigation of crimes,
including cases of theft of livestock, it is necessary to take a set
of organizational and legal measures at the state level.

The general state of the investigation of cattle theft in the
Kyrgyz Republic is significantly influenced by its geographical
location of the country, most criminal cases are recorded in
remote areas, Naryn, Jalalabad, Issyk-Kul. It is about 90% of
the cases of theft of livestock registered in the district depart-
ments of internal affairs.

For the general disclosure of these crimes, in our opinion,
several objective and subjective factors influence;

1. Almost two-thirds of the population lives in rural areas,
for which livestock is the only source of livelihood.

Weak or insufficiently developed infrastructure, unemploy-
ment, migration flows cause the commission of crime, respec-
tively, a high proportion of crimes of cattle theft in rural areas.

2. Geographical factor, many remote areas are located
near the border areas, especially Jalabad, Osh, Batken oblasts,
which makes it difficult to gather evidence (the extension of
the jurisdiction of the state).

3. The bodies of internal affairs in rural areas are not pro-
vided with the appropriate number of vehicles, mobile com-
munications, forensic technology, which in turn does not
provide an opportunity to promptly disclose and investigate
crimes.

For example, out of 112 forensic experts throughout the
republic in Batken, Naryn, Osh, and Talas oblasts, only 1-2
units are allocated.

4. Weak provision of staff, many graduates prefer to work
in urban centers, this is due to the lack of proper social and
medical services, lack of housing, schools, kindergartens for
children of employees of internal affairs.

S. Low wages, despite the premium for the high moun-
tains, the salaries of the internal affairs officer remain low —
from 10,000 soms to 14,000 soms. Here there is a place for
corruption.

6. Corruption mechanisms in the law enforcement sphere,
many criminal cases are not initiated or disclosed.

7. Low qualification of employees of law enforcement
agencies investigating criminal cases on theft of livestock,
because of the lack of highly qualified personnel in the posi-
tion of investigator, other people who graduated from civilian
universities work.

8. High latency of these crimes.

9. The very subject of the crime itself, easily without any
effort, can be moved in space in most cases in uninhabited
places, it is possible to carve for meat, the difficulties of iden-
tification of cattle.

10. There are facts of official fraud reporting, in order to
increase the detection of crimes.
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The main goal of the work is to identify the features of the
initial investigative actions and tactics and also to plan the in-
vestigation of the cases of cattle theft. The most characteristic
features of the investigator’s actions in the investigation and
planning of cases of theft of livestock are determined.

The research was conducted on the basis of general scien-
tific and especially scientific methods of cognition.

The results of the study can be used law enforcement prac-
tice of law enforcement agencies to combat cattle theft, plan-
ning of organizational and legal measures in the investigation
of cattle theft.

Keywords: Consequence, planning, trace, investigative
actions, tactics, preliminary investigation.

Planning of investigative actions at the initial stage of in-
vestigation of cattle theft is a necessary tactical condition for
achieving the goal of criminal prosecution.

It should be borne in mind that criminal prosecution is lim-
ited to temporary categories, otherwise procedural actions will
expire in a certain period of time so-called procedural terms.

From proper planning of investigative actions depends
the result of work, where the maximum amount of procedural
actions can be used for the shortest possible time.

Criminal Procedural Legislation Art. 164 of the Code of
Criminal Procedure [1] of the Kyrgyz Republic defines the
spatial aspects of investigative actions. The beginning of the
investigative actions coincide with the commencement of the
institution of the criminal case, but in some cases, it can be
committed before the institution of the criminal case. Speed
and efficiency is one of the key aspects of investigative actions,

where you can get the maximum amount of information and
evidence base. In accordance with Art. 165 CCP inspection of
the scene of the incident and the purpose of the examination
can be conducted in case of detection of an offense.

In accordance with art. 166 of the Code of Criminal Pro-
cedure of the Kyrgyz Republic established the terms of the
preliminary investigation. Rational use of organizational and
tactical methods of investigation is a pledge of timely and suc-
cessful completion of the investigation.

As part of the principle of legality, the criminal procedural
law establishes certain rules for the conduct of investigative ac-
tions. And with the design of the tactics of investigative actions,
the investigator can not go beyond the procedural legislation.

In accordance with Art. 169 of the Criminal Procedure
Code of the Kyrgyz Republic [ 2] established general rules for
the production of investigative actions. In the manufacture of
investigative actions, technical means can be used and scien-
tifically founded methods of detecting, fixing and removing
traces of crime and material evidence can be used.

In the conduct of investigative actions, the use of violence,
threats and other illegal measures is unacceptable, as well as
creating a danger to the life and health of the persons partici-
pating in them.

Proceeding from the foregoing, it is possible to establish
criminal legislation in every way to protect the rights and free-
doms of persons participating in criminal prosecution.

It should be noted that the order of the sequence of inves-
tigative actions is not clearly regulated by the criminal proce-
dure legislation. When choosing the procedure for carrying
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out investigative actions, the investigator acts autonomously,
he has the right to independently establish their order at their
discretion, this circumstance makes it possible to equip the
tactics of investigative actions.

Nevertheless, to conduct some investigative actions, the
investigator must obtain permission.

On the basis of Art. 169-1 of the Code of Criminal Proce-
dure of the Kyrgyz Republic, the investigator in cases provided
forin Art. 32 of the Code of Criminal Procedure, with the con-
sent of the prosecutor, raises an application for an investigative
action before the court, on which a decision is made [2].

At the initial stages of the investigation of cattle theft is
characterized by special tension. Since the investigator must
plan the tactics of investigative actions in a particular case.

The first step in the initial period of investigating theft of
livestock is to extract the maximum amount of information.
The victim can serve as the source of the source.

According to I.I. Belozerova’s «tactical methods of pro-
ducing an investigative action with his participation impose
not only a record of his personality, but also the goals of the
victim’s participation in an event> [1, P. 234].

Aswe described above, an immediate investigative action
is to examine the scene of the incident. Inspection of the scene
of the incident is not only procedural, but also criminal legal
value as an optional feature of the objective side of the crime.
In addition, the scene of the incident is indicated by the pres-
ence in the objective world of the crime event. And the events
of the crime, in turn, are subject to proof. In the process of
inspecting the scene of the incident of cattle theft, it is neces-
sary to find out the following circumstances:

a) the form and content of the object from which the theft
was committed;

b) the circumstances of the environment and approaches
to it;

c) the way the criminal gets to the place of theft if thisis a
closed room and in which direction he disappeared;

d) the criminal used the technical means;

e) what is the sequence of actions of the offender;

f) how many persons participated in the theft;

g) what mechanisms the traces of education were left on
the scene of what traces from the scene could have remained
on the offender;

h) characteristic signs in the tracks and other material ob-
jects, by which you can determine the age, professional skills,
appearance of the offender;

i) whether there are signs, staged theft.

In order to clarify these circumstances, it is necessary to
inspect not only the premises from which the theft was com-
mitted (if the theft of livestock is committed from the yard),
but also the adjacent construction through which the criminal

could have entered or left. Important for the tactics of inves-
tigative actions is the study of the place from which it is pos-
sible to observe. In such places, material footprints of shoes,
cigarette butts, etc. can be found.

Imprints of material traces must be sought in places of
penetration to the scene of the incident, doors where material
traces of other excretions of the human body can be found,
all sorts of objects by which the person who committed the
theft touched.

In the case of detection of the tools of hacking at the crime
scene, it is necessary to conduct a detailed inspection, where
it is possible to detect traces.

A proper investigation of the situation of theft of cattle
allows you to obtain the maximum of personal information
that provides for the disclosure of the crime. The theft allows
you to point out the age of criminals:

a place of penetration;

on the physique;

by the method of opening the barrier

professional skills (for cattle stealing, there are signs
of rope knots, the so-called «kurmo>, «kazyk boo>» among
the people;

— on the psychological characteristics of the criminal’s
personality.

Investigative situations, when stealing animals allows
you to determine the intent of the person who committed
the theft.

Numerous footprints left on the scene may indicate the
mental state of the offender.

Analysis of the method of committing a crime largely de-
termines the personal qualities of the person who committed
the theft of cattle,

Since any criminal act is determined by the psychologi-
cal characteristics of the individual. It expresses social demo-
graphic-gender, age, life experience, professional skills.

Traces obtained during the inspection site of the incident
must be subjected to examination.

In accordance with Article 157 of the Criminal Procedure
Code of the Kyrgyz Republic [2], upon the fact of the crime
committed, the body of inquiry takes the necessary measures
to protect the scene of the incident.

Timely measures taken when going to the scene give the
investigator a number of advantages:

— timely organization of operational-search activities;

- conduct urgent investigative actions-searches, seizures;

— obtain samples for comparative study;

— appoint an expert examination;

- interrogate the victims and witnesses;

— the next step in the tactics of investigative actions is the
questioning of the victim.
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Interrogation of the victim is an integral part of the inves-
tigative actions, the activities carried out at the initial stage of
the investigation.

During the interrogation of the victim, it is necessary to
pay attention to the establishment of group and individual
traits of stolen cattle, distinctive features.

When interrogating the victim, it is necessary to maxi-
mize the details of the testimony.

Part of the interrogation is the questioning of witnesses,
questioning which is significant information about the theft of
livestock, as they are directly observing the event of the deed.
During the interrogation of witnesses, social psychological
properties are important:

— theirindividual abilities to perceive and remember the
circumstances of the event;

— initial attention of the witness;

— the nature of the suspect’s actions;

— at what time the event occurred;

— Signs of criminals.

The most important tactical action is the search of the
suspect. After the detention, the suspect must be subjected
to a personal search, if necessary, the shoes and clothes for
examination are withdrawn from the suspect.

The purpose of the search is to find stolen items that could
be used as tools for hacking. The auxiliary premises-sheds, ga-
rages, where sometimes it is possible to find objects important
for investigation are subject to a search.

The procedure for conducting the search is regulated by
Art. 184. CPC KR [2] indicating that the basis for the search
is the availability of sufficient factual data.

An important evidentiary value may be the examination
and examination of the suspect’s clothing.

The survey is conducted in order to detect traces left af-
ter the theft was committed on the suspect’s body. Detection
and fixation are subject to fresh wounds, scars and burns, mi-
croparticles that fall on other parts of the body.

The next stage of investigative actions is preliminary prep-
aration, thorough and

The next stage of investigative actions is preliminary
preparation, thorough and in-depth study of the person of
the accused in order to timely select the moment of carrying
out certain actions. The sequence of the conduct is largely
determined by the nature of the investigative situation.

In the process of questioning the suspect (accused), if he
pleads guilty, it is necessary to find out in detail all the cir-
cumstances of the crime: — the fact of the theft, the circle of
participants if committed in complicity;

— when, and where, the sale of stolen cattle was carried out;

— How much he received as a result of the sale of the

kidnapped;

- who can confirm his testimony, etc.

The process of interrogation of the accused must cover all
the basic circumstances of the theft, the sane guilty, the inter-
rogated and set out in the decision to bring in as the accused.

To investigate the theft of livestock, proper preparation is
necessary, during which the investigator must carry out a set of
actions, including: studying the materials of the criminal case,
the identity of the person being interrogated; determination
of the order of interrogations and methods of summoning the
interrogated, preparation of a place for interrogation.

In the process of these actions, the investigator must find
out:

personal qualities of the suspect, the accused;
the idea of life values;
professional skills;

— whether there is a conviction, under which article of
the Criminal Code;

From the totality of the information received, it is neces-
sary to provide certain information, the use of which can lead
to a truthful testimony given to the accused.

The interrogation of the accused should, in the form of
a free conversation of the proposal, tell everything that he
wishes to clarify on the charges brought against him.

As the investigative practice shows, interrogation of the
accused in theft of cattle can proceed in the following inves-
tigative situations:

— Recognition of guilt by the accused;

— partial confession of guilt;

denial of guilt.

In the first investigation, the situation is conditioned by
the positive qualities of the accused, or forced to do so because
the investigation contains irrefutable evidence of his guilt.

In the second case, the defendant’s partial confession of
guilt, the accused has no idea of the availability of information
at the disposal of the investigator.

As the investigative practice shows the suspects, the ac-
cused are very cautious, often gives uncertain answers to the
questions posed. The investigator must select special tactical
methods that would expose the interrogated.

In the third case, the accused does not admit his guilt,
refuses to give evidence or gives false, psychological contact
is necessary with the interrogated.

In case of refusal to give testimony, it is reccommended to
use tactical methods aimed at inducing the accused to conduct
logical reasoning.

Summarizing this article, we believe that the specifics of
the tactics for conducting investigative actions are:

1. When choosing the tactics of investigative actions, the
investigator does not have absolute freedom, his actions take
place within certain limits.
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2. When choosing a sequence of investigative actions, the
investigator has the right of autonomy.

3. The tactics of investigative actions in each case of theft
of livestock depends on the circumstances of the case.

4. The most typical investigative actions in the commis-
sion of thefts are the examination of the scene of the incident,

the interrogation of the victim and the suspect, operational-
search activities.

S. During the interrogation it is necessary to detail all the
information about the circumstances of the case, it will help
further planning the investigation.

References:

1. Belozerova L. 1. Forensic science: Training course.— Moscow: Volters Kluver, 2005.- 234 p.
2. The Code of Criminal Procedure of the Kyrgyz Republic, 1999.— 30-June.— No. 62. (As of November 22,2017, No. 191).

Information and Legal Center “Toktom”. B. 2017.

326



Contents

Contents

Section 1. Biology. ..o viuveiiiii ittt i i i i it i i it eeaaaaas 3

Amanov B. Kh., Samanov Sh.A.

CORRELATION BETWEEN SOME MORPHOLOGICAL AND ECONOMICAL

TRAITS AT THE HYBRIDS F . OBTAINED ON THE BASE OF INTRASPECIFIC

DIVERSITY OF SPECIES G. BARBADENSE L. ..o oottt ettt et 3

Gaipova Mutabar Ergashevna, Akramova Firuza Djalaliddinovna,

Shakarbaev Ulugbek Abdulakimovich, Azimov Djalaliddin Azimovovich,

Saparov Kalandar Abdullaevich

NEW DATA ON THE BIOLOGY AND LOCALISATION OF NEMATODE

SETARIA LABIATOPAPILLOSA (ALESSAN DRINI, 1838) ................................................. 6

Ismoilova Karomatkhon Mahmudjonovna
THE IMPACT OF STEROID NATURE COMPOUNDS ON THE MUTUAL
CONNECTION LEVEL OF OVERALL INDICATORS OF WINTERWHEAT ..................ooiiit 11

Qulmamatova Dilafruz Erkinovna, Adilova Shohista Shukhrat qizi,

Baboev Saidmurat Kimsanbaevic

VARIATION OF QUANTITATIVE TRAITS IN F, HYBRIDS RECEIVED

IN CROSSES OF GEOGRAPHICALLY DISTANT WHEAT FORMS ... 15

Mustafaev Ilyor Muradullaevich, Iminova Malika Mashrabovna,

Sherkulova Jamila Payanovna, Xolmurodova Tutigul Nafasovna,

Teshaboeva Shaxnoza Arabovna

NEW RECORDS OF RUST FUNGI OF TREES AND SHRUBS FROM UZBEKISTAN .................... 19

Nabiyev Saidgani Mukhtorovich, Khayitova Shakhlo Davlatovna,

Khaitov Sh. D.

THE PHENOTYPIC CORRELATION OF FIBER LENGTH WITH VALUABLE

ECONOMIC SIGNS IN THE FIRST F , SECOND F, AND ORDINARY-GENERATION

HYBRIDS OF COTTON GENETIC COLLECTING LINE. ... 22

Onarkhon G., Khusanova Kh., Alimjanova X. A.
STRUCTURE AND TAXONOMIC ANALYSIS OF SOIL ALGAE STEEP
AREAS OF NORTHERN FERGHANAIN WINTER . ... e 26

Usmanov Rustam Makhmudovich, Madaminov Ruslan Ramanberdiyevich,

Bahodirov Zafar Abduvaliyevich

ANALYSIS OF IMPACTS OF SOIL SALINITY ON WINTER WHEAT

DEVELOPMENT WITH SPECTRAL VEGETATION INDICES . ... i 30

Khayitov Davron Gaybullaevich, Rajamurodov Z. T.
INFLUENCE OF ECOLOGICAL FACTORS ON BIOCHEMICAL PARAMETERS OF
BLOOD OF RABBITS OF DIFFERENT BREEDS . ... ..ot 34

Ergashev Marufjon Makxammatjanovich
DEPENDENCE OF THE LEVEL OF CORRELATION LINKS AND STRUCTURE ON
COTI'ON LEAF AND FIBER COLOR . ..o e i 38

Yuldasheva Muattarkhon Pulatovna
THE DISTRIBUTION OF INDICATOR-SAPROBE ALGAE ALONG
SHAKHIMARDONSOY-MARGILANSOY RIVERCOURSES ... e et 42

327



Contents

Section 2. Geography. .....ouvuiitiitiii ittt i i it i it i it ea s 4

Kadirov Murodillo Aslamovich, Sherkholov Olim Iskandarovich
AGE COMPOSITION OF POPULATION AND LABOR RESOURCES
OF SAMARKAND REGION IN REPUBLIC OF UZBEKISTAN. ... ..o 44

Raupov Orif, Umarov Komil, Khaydarov Bakhtiyor, Raupov O.K.,

Sam D. U, Umarov K. O2.D.]. T.va S. U,, Khaydarov B. T.

DYNAMICS OF GENERAL AND SPECIAL PHYSICAL TRAINING

OF EXPERIENCED FEMALE BOXERS . ..o e e 47

Khikmatov Bekzod Fazliddinovich, Pirnazarov Ravshan Topvoldievich
CALCULATION OF THE OUTBREAK DISCHARGES THROUGH

A CLOSURE CHANNEL WITH TRAPEZOID SHAPE OF CROSS-SECTION.......cociiiiiiiiiiien... S1
Section 3. Journalism. « . ouvetiiieettiiieeteeieneetesenstsosessteosessssosenssssssssssssesssssnonnss 54
Barlybayeva Saule

NEW MEDIA DEVELOPMENT OF THE XX1 CENTURY: GLOBAL

AND NATIONAL TENDENCIES . . ... e e e i 54
Section 4. History...ooiuutiiiiiiiiiiiiiiiiiteieiiieteeeiseeeessssesessasseesssassessnsssennnnns 57

Rahimov Sherzod Abduhalilovich
STATE POLICY ON THE YOUTH IN UZBEKISTAN: NATIONAL
EXPERIENCE AND REAL NECESSITY OF INTERNATIONAL INITIATIVES. . ... oo 57

Section 5. Material SCIeICE +.vvitetteteieeieeeeeeeeeeeeeeseseesoesossssecssssssssssssssscssasssnoss 60

Adilkhodjaev Anvar Ishanovich, Mahamataliev Irkin Muminovich,

Ilyasov Allanazar Torehanovych

ON POROSITY PARAMETERS OF CERAMIC BRICKS MADE OF LOW-GRADE RAW

MATERIAL USING BURN-OUT ADDITIVES OF AGRICULTURAL PRODUCTION ................... 60

Ramazanov Bahrom Gafurovich, Kadirov Tulkin Jumaevich
INVESTIGATION OF STRUCTURAL FORMATION OF AMINOALDEHYDE

OLIGOMERS IN THE INNER SURFACE OFLEATHER ... ..o 64
Section 6. Mechanical engineering ..........ouiuiuiiiiiiiiiiiiiiiiieiieieiieneieteenenesseneasenens 69
Akhmedov Khamidulla Abdukhoshimovich

ANALYSIS OF ENERGY INDICATORS OF THE SAW GIN WITHANEWDESIGN ..................... 69

Mukhammadiev Davlat Mustafaevich, Ibragimov Farkhod Khayrulloevich
DETERMINATION OF CRITICAL ANGULAR SPEED OF SAW CYLINDER
OF A COTION GIN .. e e e e e i 72

S CtiON 7. M ediCINe « o vt eetteeteeeeeeeeeeeeeeeaeesaeesesesesesessaeesasesssesssossssasssascsnsoosas 76

Agzamova S. A., Akhmedova F,, Shamansurova E. A.
EVALUATION OF POTENTIALLY REMOVABLE RISK FACTORS
OF ARTERIAL HYPERTENSION IN CHILDREN OF UZBEKISTAN . ..ottt 76

Azamatov Azizbek Azamat o'gli, Tursunkhodzhaeva Firuza Muratovna,
Rejepov Jimadulla, Maksudova Alloma Nizamovna
PSYCHOTROPIC ACTIVITY OF CYTISINE N-BENZOYL DERIVATIVES ..., 80

328



Contents

Akhmedova Nilufar Sharipovna

THE IMPORTANCE OF PROTEINURIA AS A PREDICTOR OF DIAGNOSIS
AND A RISK FACTOR FOR THE DEVELOPMENT OF CHRONIC KIDNEY DISEASE .................. 84

Bobojonov Oybek Abdujabbarovich, Karimov Hamid Yakubovich,

Arifov Saidkosim Saidazimovich, Boboev Kodirbek Tohtabayevich

ANALYSIS OF THE ROLE rs1544410 POLYMORPHISM OF THE VDR GENE TO THE

DEVELOPMENT OF ROSACEA ASSOCIATED WITH DEMODEX

FOLLICULORUM MITES . .. et e e e et e e e 86

Nazirov Feruz Gafurovich, Gulamov Olimjon Mirzakhidovich,

Muzaffarov Farukh Umarovich, Akhmedov Akrom Rustamovich

PURULENT-SEPTIC AND SPECIFIC COMPLICATIONS IN SURGICAL

TREATMENT OF ESOPHAGUS THORACICPART TUMOR. ... 89

Daminov B. T, Makhmudova N.R.
CHARACTERISTICS OF THE LIPID SPECTRUM VALUES IN THE PATIENTS
WITH CHRONIC RENAL DISEASES ...t e e ettt ettt et 91

Yoltukhivskyy Mykhaylo, Nikolaenko Oksana, Boreyko Tatiana,
Dovgan Alexandr, Lesya Kostyk
INFLUENCE OF BIORHYTHMS ON STUDYING FOREIGN STUDENTS AT A

MEDICAL UNIVE R S E T Y Lttt e e e e e e e e e et e 93
Zefi Gjulio

THE EFFECTS OF ELECTRICAL MUSCLE STIMULATION TRAINING

(EMS) ON IMPROVING POSTURAL PARAMETERS IN MIDDLE AGE (50-60 YEARS) ................ 96

Ibragimov Shavkat Narzikulovich, Enikeeva Zulfiya Makhmudovna,

Abdukhalilov Majid Makhamatkulovich, Saidkulov Bunyod Suyunovich,

Narzikulova Kamola Shavkatovna

RADIOSENSITIZING EFFECT OF K-19 AND K-2 UPON THEIR

INTRATUMORAL ADMINISTRATION TO ANIMALS WITH WALKER’S

CARCINOSARCOMA STRAIN ..ttt et 99

Ibragimov Shavkat Narzikulovich, Enikeeva Zulfiya Makhmudovna,

Abdukhalilov Majid Makhamatkulovich, Saidkulov Bunyod Suyunovich,

Narzikulova Kamola Shavkatovna,

THE STUDY OF MITOTIC ACTIVITY, ALKYLATING ACTION AND EFFECT

ON TOPOISOMERASE PREPARATIONS K-19, DECOVIN AND K-20, OBTAINED

ON THE BASIS OF COLCHICINEAND COLCHAMINE ... 103

Ibragimov Jasurbek Khabibjanovitch, Akilov Khabibulla Ataullaevitch,

Toshboev Sherzod Olimovich

FREQUENCY OF OCCURRENCE OF ADHESIVE INTESTINAL IMPASSABILITY

IN THE STRUCTURE OF PEDIATRIC EMERGENCY SURGICALCARE .....coiiiiiiiiiiii, 107

Kadomtseva L.V, Pulatova S. S., Tukhvatulina E.R.

CHARACTERISTICS OF RENAL DAMAGE EARLY STAGE

IN HYPERTONIC DISEASE . ..o e e e e e e 112
Kalanhodjaeva Shahnoza Bahtiyarovna, Khaidarova Feruza Alimovna

PSYCHOSOCIAL FACTORS OF QUALITY OF LIFE ASSOCIATED

WITH HEALTH IN WOMEN WITH CONGENITAL ADRENAL HYPERPLASIA.........c.ocoienatn. 115




Contents

Kamalova Mexriniso Kilichevna, Kamilov Khaydar Pazilovich
USE OF LAZER THERAPY IN THE TREATMENT OF CHRONIC
RECCURENT HERPETIC STOMATITIS FORFORCHILDREN ..ottt 120

Kamilova Iroda Abdurasulovna, Yunusov Khaydar Ergashevich,

Sarymsakov Abdushukur Abdukhalilovich

HORIZONS AND CHALLENGES OF THE SILVER NANOPARTICLES

APPLICATION IN THE PRACTICAL MEDICINE (REVIEWPAPER) ........ciiiiiiiieeiieainnnnn. 122
Kurbanova Zumrad Chutbaevna, Babajanova Shoira Agzamovna,

VIOLATIONS OF COAGULATIVE HEMOSTASIS IN PATIENTS WITH LIVER
CIRRHOSIS OF THE VIRAL ETIOLOGY ..ottt ci i 128

Mirzayeva Rafiqa Sahib, Kaziev Abuzer Yusif, Jafarova Gulnara Alisa
EVALUATION OF HEPATOPANKREATOBILIARY SYSTEM FUNCTIONAL

ACTIVITIES IN POSTOPERATIV PERIOD IN GASTRIC CANCERPATIENTS ...covviiiieiiaat 131
Muminov K. P.
ALTERATIONS IN THE RIGHT CHAMBERS OFHEART IN COPD ...t 136

Navruzova Shakar Istamovna, Sa'dulloeva Iroda Kurbonovna,

Suleymanova Gulrukh Suleyman qizi

CORRELATION INTERRELATION OF IMMUNOLOGICAL AND HORMONAL

INDICES IN CHILDREN WITH CONGENITAL HEART DISEASES ... ... 139

Nazyrov Feruz Gafurovich, Kurbaniyazov Zafar Babajanovich, Davlatov Salim
MODIFIED METHOD OF PLASMAPHERESIS IN THE TREATMENT
OF PATIENTS WITH PURULENT CHOLANGITIS. ... 142

Nazyrov Feruz Gafurovich, Kurbaniyazov Zafar Babajanovich,

Akbarov Mirshavkat Mirolimovich, Askarov Pulat Azadovich

RESULTS OF SURGICAL TREATMENT OF “FRESH” INJURIES

OF MAGISTRAL BILE DUCTS. . .ot e e e i i e 148

Nechytailo Yuriy, Pidmurniak Olesya
AMBULATORY BLOOD PRESSURE MONITORING IN ADOLESCENTS

WITH ENDOCRINE PATHOLOGY. .. oot 153
Rasulova Khurshidakhon Abduboriyevna, Nishonov Shokhidbek Yusufjonovich

STROKE BURDEN IN ASIA: TO THE EPIDEMIOLOGY INUZBEKISTAN ......cooiiiiiiienn.. 156
Rasulova Mukhsina Razikovna

FORENSIC EXAMINATION OF FRACTURES OF THE BONESOFTHENOSE ............c.ooooat. 162

Raximov Ilxom Raximovich

AN INVESTIGATION OF INDICATORS OF SOME CYTOKINES IN PATIENTS

WITH CUTANEOUS LEISHMANIASIS IN THE PROCESS OF TREATMENT ...t 165
Tilliashaykhov Mirzogolib Nigmatovich, Zakhirova Nargiza Nematovna

FRONT IMPRESSIONS OF SMALL PANCRE WITH RECONSTRUCTION
OF MUSCULAR SLOT IN PATIENTS WITH LOCALLY EXTENDED

UTERINE CERVICAL CANCER . ... i et 169

Tursunova Nodira Isroilovna, Atakhanova Nigora Ergashevna
THE SIGNIFICANCE OF PREOPERATIVE RADIATION THERAPY IN THE
TREATMENT OF UTERINE BODY CANCER, DEPENDING ON P53 AND BCL-2.................... 171

330



Contents

Ubaydullaeva Nilufar Bahromhodjaevna
DYNAMICS OF THE QUALITY OF LIFE OF WOMEN WITH GRAVES’ DISEASE,
DEPENDING ON THE DURATION OF THE DISEASE. .. ..o 175

Usmanova Shakhnoza Erkinovna, Yakubov Abdujalol Vahabovich
INFLUENCE OF SOME I-APF ON CYTOPROTECTION MECHANISMS IN
INDOMETHATSIN-INDUCED GASTROPATHYARTHRITIS. ... 180

Khamroev Farhod Sharafovich
APPLICATION MAGNIT LAZER THERAPY WITH LAZER ACUPUNCTURE
PATIENTS WITH INFANT CEREBRAL PALSY ...t 183

Shamsiev Abdulla Yakubjanovich, Ruziev Sherzod Ibadullaevich
USE OF DERMATOGLYFICS IN DETERMINING THE PERSONALITY
AND THE PROBABILITY TO SUICIDE IN FORENSIC MEDICINE. ..., 185

Yusupalikhodjaeva Saodat Hamidullaevna, Bekjanova Olga Esenovna,
Patkhiddinov Jaloliddin Sharofiddin o’gli
FACTORS FOR PERSISTENCE OF CANDIDA ALBICANS, DEFINED IN PATIENTS

WITH ORAL MONILIASIS OF ORAL CAVI T Y. ittt ittt et e e e 187
Section 8. Pedagogy .. v vietieiietiitiitiitiiiiiiiiiiii ittt e raaeaaaaas 191
Goncharenko Mariya

WAYS TO ACHIEVE SPIRITUAL SELF-REALIZATION

OF FUTURE SPE CTALLST S . oottt e e e e e e e e e 191

Kutateladze Rusudan, Chechelashvili Maia
INNOVATIVE EDUCATIONAL TECHNOLOGIES IN THE HIGHER EDUCATION
SYSTEM OF GEO RGI A . .. oo e e ettt e e ettt eans 194

Secction 9. Political SCIEIMCE . vt vvvt ettt erenereeeeneeeneeeoesaoesaseossessssssssasesssesssasnnns 198

Galym Maral, Zholdasbekova Akbota
GEOPOLITICAL CHANGES IN LATIN AMERICA: ARGENTINA
AND URUGU AY . .ottt e et e et e e et et 198

Salii Sergey Mihailovich, Moldahanova Gulnar Isaevna
LAND BORDER DELIMITATION OF REPUBLIC OF KAZAKHSTAN: PRACTICAL
KNOWLEDGE OF BORDER POLICY FORMATION ...\ttt 202

Section 10. PSychology ...ocvvuviuiiiiiiiiiiiiiiii ittt ittt iiitiittiteteetnrenssnsensennnns 205

Moskvin Victor, Moskvina Nina
INDIVIDUAL PECULIARITIES OF STUDENTS WITH MANIFESTATIONS OF

INTERNET ADDICTION. . ..ttt ettt et et ettt e et et 205
Section 11. AGriculture . ... .couvnueineieiieiieeieeieeieeiaesassassassnsssssssssssssssnssnssnsans 208
Mirkhasilova Zulfiya

WAYS TO IMPROVE THE WATER AVAILABILITY OF IRRIGATED LANDS . ...........cooiiiiiatt 208

Shamuratova N. G.

GYPSY MOTH (LYMAN TRIA DISPAR L.) POPULATION

IN UZBEKISTAN AND PATHOGENICITY OF THE NUCLEAR

POLYHEDROSIS VIRUS . . oottt e e e e 210




Contents

Section 12. Technical SCICICE vt vvvvrettieeieeeeeeeeeeeeeeeesoesossossssocssssssscssssssscsssssosns 213

Artikbaeva Nozima Mumindjanovna, Nutfullaeva Lobar Nurullaevna,

Bakhritdinova Dilrabo Amanbaevna, Shin Illarion Georgievich,

Tashpulatov Salikh Shukurovich, Murodov Tahir Bakhramovich

DEFORMABILITY OF THE PACKAGE OF MULTILAYER COMPOSITE
MATERIAL OF THE WORKING PRESS ORGAN FOR WET-HEAT TREATMENT

OF SEWING PRODUCTS. . .. e e 213
Djalilov Anva, Yeshbaeva Ulbosin, Rafikov Adham
PAPER WITH INTRODUCTION OF WASTE OF POLYACRYLONITRILE FIBER..................... 217

Jonkobilov Ulugmurad Umbarovich
METHODOLOGY OF CALCULATION AND EXPLORATION OF RUPTURE AT
HYDRAULIC IMPACT . . .ottt e e e et e e e 221

Ikramov Rakhimjan Karimovich, Jumaev Ziyadulla Tashtemirovich,

Amanov Bahodir Tuhtasinovich

ON THE ISSUE OF METHODS OF MANAGING ADAPTIVE-MELIORATIVE REGIMES

OF TECHNOGENICALLY DISTURBED AGROLANDSCAPES . ... oo 224

Nomozov Shuhratjon Yuldashali-o'gli, Jumanova Miyasar Ortikovna,

Namazov Shafoat Sattarovich

SUSPENDED LIQUID COMPLEX FERTILIZERS FROM UNEVAPORATED

WET-PROCESS PHOSPHORIC ACID ...ttt 227

Juraeva Shakhnoza Gayratovna, Tashpulatov Salih Shukurovich,
Murodov Tahir Bakhramovich
DEVELOPMENT OF INFORMATION SUPPORT FOR DECORATIVE

ELEMENTS FOR FASHION INDUSTRY OBJECTS ..ot 231
Kuldoshev Davronbek Abdullajonovich
ANALYSIS OF FACTORS AFFECTING TO WORK FECUNDITY OF COTTON HARVESTING ....... 235

Qutlimuratov Yusup Qulbaevich, Kulbaeva Miyasar Yusupovna
PRINCIPLES OF SYSTEM APPROACH TO ANALYSIS OF PRODUCTION IN
AGRICULTURAL ENTERPRISES. . ..o e e 238

Mamajonov Makhmud, Shakirov Bakhtiyar Makhmudovich,

Shermatov Rakhmatilla Yuldashevich

HYDRAULIC OPERATING MODE OF THE WATER RECEIVING STRUCTURE OF

THE POLYGONAL CROSS SECTION ..ottt e ettt et ettt eea 241

Mamatov Farmon Murtozevich, Mardonov Sherzod Halilovich,
Shodmonov Golib Dustmurodovich
DUMP RIPPER FOR SOIL PROTECTION FROM WATEREROSION ... 245

Muzaffarova Maujuda

HUMIDITY OF SAND AS BUILDING AND TECHNOLOGICAL

CHARACTERISTICS OF NEW RESOURCE-SAVING TECHNOLOGY

SOLUTIONS FOR FIXING SHIFTING SANDS .. ..o i 247

Muminova Umida Tokhtasinovna, Sharipova Saodat Islomovna, Tashpulatov Salikh Shukurovich
PREREQUISITES FOR THE DEVELOPMENT AND IMPLEMENTATION OF
BUSINESS CLOTHES FOR SCHOOLCHILDREN ..o 250

332



Contents

Parpiyev Azimjan, Navruzov Nodir
THE ANALYSIS OF RESIDUAL FIBRATION OF SEEDS AFTER SAW GINNING. .............ooovuat. 253

Nutfullaeva Lobar Nurullaevna, Artikbaeva Nozima Mumindjanovna,

Bakhritdinova Dilrabo Amanbaevna, Shin Illarion Georgievich,

Tashpulatov Salikh Shukurovich, Murodov Tahir Bakhramovich

INVESTIGATION OF FORMATION CONDITIONS PACKAGE AND ENSURING

PILLARITY OF PILLOWS FROM COMPOSITE MATERIALS. ..o 259

Uzakov Gulom Norboyevich, Davlonov Khayrulla Allamurotovich

MODELING OF THE HEAT AND MOISTURE BALANCE OF THE HELIO-

GREENHOUSE WITH THE PYROLYSIS HEATING INSTALLATION

AND THE HEAT ENERGY UTILIZATION ...ttt ce e 262

Usmankulov Alisher Kadirkulovich, Sadikov Farkhod Samandarovich
RESEARCH TEPLOFIZICHESKY PROPERTIES OF THE CLAP-RAW AND ITS COMPONENTS ..... 268

Hodjaeva Kamola, Tashpulatov Salih Shukurovich, Mansurova Munisa Anvarovna,

Murodov Tahir Bakhramovich

PREREQUISITES OF IMPROVEMENT OF METHODS FOR ESTIMATING

THE ADJUSTMENT OF TEXTILE MATERIALS AND DEVICES FOR

THEIR IMPLEMEN TA T O N, ...ttt ettt et ettt et ettt eaanns 274
Yuldosheva Ozoda, Karimov Sardorbek Khojiboevich,

Rafikov Adham Salimovich

PHYSICAL AND CHEMICAL PROPERTIES OF THE IMPARTED COPOLYMERS

OF COLLAGEN AND POLYACRYLIC ACID . . .ttt ettt eeas 277
Section 13. Transport .. ..euiiiiietiiiiiittiiiieeteirneeeeersaeeeessssseessssssessnscecsnnsscnnns 281
Ziyoda Mukhamedova

DIAGNOSTICS OF ASYNCHRONOUS ELECTRIC MOTORS ON THE BASIS OF

SPECTRAL ANALYSIS OF AMPLITUDE-MODULATED STATORCURRENT ............coooiint.n. 281
Section 14, PRYSiCS. .o vuiutiinteiieeeneeeiieeiaeeeneeesaeesaeessssssssessssssssssssesssenssssncons 286

Rasulov Voxob Rustamovich, Rasulov Rustam Yavkachovich,
Eshboltaev I. M., Mamadaliyeva N. Z.

A SINGLE-QUANTUM SHIFT PHOTOCURRENT IN PIEZOSEMICONDUCTORS.................. 286
Soika Alexander Kuzmich

REVISITING THE NATURE OF DARK SUNSPOTS: AMODEL OFHOT SPOTS ....ccovviiiiii... 288
Section 15. Philosophy . ....cuiuiiiii i i i ittt ittt eaeas 292

Daniyarov Xushvakt Tajibayevich
BALANCE BETWEEN RELIGIOUSNESS AND SECULARITY IN CONDIITONS
OF GLOBALISATION OF ISLAMIC IDEOLOGY ..\ttt e 292

Siddiqov Ilyosjon Bakhromovich
SOCIAL AND PHILISOPHICAL PERFORMANCE OF MAKING YOUTH’S

INTELLECTUAL CULTURE. . . oottt e e e e e e 296
Section 16. ChemisStry...oouueeineeiieeeieeieeeineeesaeesaeesassssssessssssssssssssssssnssnncons 299
Mahmudova Feruza Ahmadzhanovna, Umarova Muattar Bahtiyarovna, Maksumova Aytura Sitdikovna

ETHERIFICATION OF METACRYLIC ACID BY OLEFINES . ..ottt 299




Contents

Pulatova Lola Tairhanovna, Iskandarov Alisher Iskandarovich, Aripova Tamarkhan Uktamovna,
Polyarush Svetlana Vitalovna, Sirov Vladimir Nikolayevich

DEVELOPMENT OF IMPROVED METHODS OF THIN-LAYER
CHROMATOGRAPHY AND UV-SPECTROPHOTOMETRY AT EXPERTISE

OF PAROXETIN . ottt ittt et e e ettt e eeas

Ergashev Oybek Karimovich
DIFFERENTIAL HEATS OF WATER ADSORPTION IN MOLECULAR SIEVES

OF IODIDE SODALITE. . . ottt e e e e et eeas

Section 17. ECOMOMY .« v vvviiiiiiiiueeeeteeeeesesssssenansssssssssesessssssnnnnsssssssses

Pulatova Lola Tairhanovna, Uralova Zilola Vohid kizi
A MODERN VIEW OF THE TRENDS IN THE DEVELOPMENT

OF LOGISTICS IN TRADE AND ECONOMIC RELATIONS .. ..o

Chechelashvili Maia, Berikashvili Lia

THE MAIN CRITERIA FORLEAD GENERATION ..ottt

Section 18. Jurisprudence «....oueeiieeiiieiiieeiieieeiieeiieeesetesscesstcsssccssccsnscnns

Jusupov Bolotbek Asanovich, Orozov Jarkyn Junusovich
THEFT OF LIVESTOCK IN THE KYRGYZ REPUBLIC AS A SUSTAINABLE

CRIME AND THE MEASURES TO COMBAT WITHTHEM .......o.oiiiiiiiiiiiiiiiiiiann,

Jusupov Bolotbek Asanovich, Orozov Jarkyn Junusovich
TACTICAL RECEPTIONS OF INITIAL INVESTIGATION ACTIONS IN THE

INVESTIGATION OF THE CRAFT OF CATTLE . ..ot

334



