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Physical and mathematical sciences
du3zuko-MaTeMaTHYECKHE HAayKHu

UDC 517.929

ON ONE ANTI-PERIODIC BOUNDARY VALUE PROBLEM
FOR EQUATION OF APARABOLIC TYPE WITH A DEVIATING ARGUMENT

A. Shaldanbayev?!, M. Shomanbayeva?, Z. Tolendy®, Zh. Makhambet*
1 Doctor of Physical and Mathematical Sciences, Professor,
2 Candidate of Physical and Mathematical Sciences, Associate Professor,
34The2" year Master’s Degree Student
M. Auezov South Kazakhstan State University (Shymkent), Kazakhstan

Abstract. This article represents the spectral theory of the operator corresponding to an anti-periodic regional
task for the heat conductivity equation with the deviating argument is constructed, eigenfunctions are found, their com-
pleteness and a basis property is shown, spectral decomposition is received, the structure of a range is in details inves-
tigated, in particular, absence absolutely continuous components and presence the singular function components of the
Cantor, predicted earlier by N. Wiener, are proved.

Keywords: the deviating arguments, a continuous range, a singular range, absolutely continuous range,
spectral decomposition, function of the Cantor.

Introduction
Formulation of the problem. Let Q) R? bea rectangle bounded by segments:

AB:0<t<T,x=0;BC:0<x<, t=T;CD:0<t<T,x=I;DA:0<x<I,t =0 (Fig.1).

&
I

Fig.1.

By c* (Q) we denote the set of functions U(X,t) twice continuously differentiable with respect to x and

once continuously differentiable with respect to tin the domain €2 . By the boundary of the region €2 we mean a set of
segments I' = ABUUADUCD.
Antiperiodic task. Find a solution to the equation

Lu=u,(x,T—t)+u_(x,t)= f(x,1) 1)
satisfying boundary conditions

ul u

=0~ ko +u|><=| - uX|X=0 +ux|x=| =0 2

© Shaldanbayev A., Shomanbayeva M., Tolendy Z., Makhambet Zh. /
Ilannan6aeB A., llloman6aesa M., Tonenau 3., Maxamboer XK., 2019
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Definition 1.By a regular solution to problem (1) — (2) we mean a function u(X,t) € C**(Q)C(Q) that
converts equation (1) and boundary conditions (2) into the identity.

Definition 2. We call a function U € L2 (€2) astrong solution to the problem if there exists a sequence of func-
tions {un}e C*(Q)NC(Q),n=12,3,...and satisfying the boundary conditions of the problem such that {u_}

and {Lu .}, n=12,3,... convergein L*>(Q)toU and f , respectively.
Definition 3. The boundary value problem (1) — (2) is called strongly solvable if a strong solution of the prob-
lem exists for any right-hand side f (X,t) € L*(€) and is unique.

Definition 4.The set of eigenvalues of the operator A is called a point spectrum P_(A) , i.e.
P_(A) ={A €[] : Au = Au}for the some nonzero U € H .

The continuous spectrum C_(A) of operator A is the set C_(A) ={A €[] : A—Au} that has an unbounded
inverse operator with a dense domain of definition in H; and the residual spectrumR_(A) is the

setR_(A) ={A €[] : A—Au} that has an inverse (bounded or unbounded) operator whose domain of definition is not

dense in H.

For most operators of interest (including all self-adjoint, unitary, and generally normal ones), the residual spec-
trumis empty, and therefore the continuous spectrum can be thought of as consisting of those for which an approximate
eigenvector can be constructed with a predetermined accuracy, but it is not, however, an exact eigenvector [11, p.174-
175].

The numerous studies of domestic and foreign scientists are devoted to subject of this work, detailed infor-
mation about which can be found in monographs [2-5, 18-20].

The purpose of this subsection is to study the strong solvability of the boundary value problem (1) — (2) in

space L2 (QQ), using the spectral theory of first-order equations with a deviating argument, and also to study the struc-

ture of the spectrum of the corresponding linear operator.

Research methods

The problem is solved by the operator method, for this we consider the spectral problem corresponding to our
boundary value problem (1) — (2)

u (X, T—=t)+u, (x,t) = Au(x,t) (3)

U| U| +u|x:l :uX|x:O+uX|x:I :0 (4)

t=0 = " Ix=0

Using the separation of variables, we obtain two spectral problems, one of which is the so-called anti-periodic
problem, whose properties are well understood:

a) =W (X) = 7 -W(X),
w(0) +w(l) =w'(0)+w'(l) =0,
another task is the spectral problem for a first-order equation, which was studied in [14]:
b)V(T —t) = - v(t),
v(0)=0 .
wherey = u—A.

When expanding a non-closed operator, we relied on the results of [1, 8]. The theory of Fourier series is excel-
lently presented in [10]. To study the continuous spectrum we used the Weyl's paper [17]. Some results of the works
[6,7,9, 12, 13, 15, 16] are reflected in this paper.
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The results of the study
Theorem 1.

27T
|2

(a) If is an irrational number, then the spectrum of the operator

Lu=u,(x,T —t)+u,,(x,t) .

u| u| +u|x:l ZUX| =0

+U,|

t=0 " Ix=0 x=0

is coincide with the numerical axis (—o0,+00) . The spectrum consists of an infinite number of eigenvalues and of the

limit points of these eigenvalues. The operator [ is self-adjoint and invertible, but( L) is unlimited.

2onT

|2

1

27T . . 1
is a rational number and Z gl m+—

|2

(b) If , m=0,1 2,..., then the operator L is

2

self-adjoint and boundedly invertible. The spectrum of the operator L consists of an infinite set of eigenvalues
and their limit points, more precisely, each bounded segment contains only a finite number of limit points of the set of

-1
eigenvalues {ﬂmn}, m,n=0,1, 2,... . The operator (L) exists and is bounded but not compact.

27T
|2

(o)If m=0,1, 2,... , then the inverse operator

1)2 27T
2

1
is a rational number and 2 el | M+— o

—\-1
(L) does not exist, A =0 is an eigenvalue. The spectrum consists of an infinite number of eigenvalues
and their limit points, which are also infinite and scattered along the entire numerical axis from —00 to+4oo . Each

bounded closed segment contains only a finite number of limit points of eigenvalues {ﬂmn}, m,n=0,1, 2,... . Zero

can be an infinite multiple eigenvalue.
Theorem2.
For the existence and uniqueness of a strong solution of a boundary value problem

Lu=u, (X, T —t)+u, (x,t) = Au(xt),

U| U| +u|x:l :uX|x:O+uX|x:l :0’

t=0 = Ix=0

it is necessary and sufficient to fulfill the condition

Under this condition, a strong solution to the problem exists and has the form

u(x,t):iiw-umn+(x,t)

m=0 n=0 //i’mn

10
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forall f (x,t) € L*(Q), satisfying the condition

ii f Uy <+
m=0 n=0 ﬂ'mn

Where
A =(_1)”(n+_j$_(2m+1)2’:—2, mn=012,..

u,, (xt)= icos(2m +1)%x-sin(n +%)$t; mn=0,12, ..

JTI

umn*(x,t)=isin(2m +1)%x-sin[n +%)$t; mn=0,12,..

JTI

Lemma 4.1.
(a) Operator L, corresponding to the boundary value problem (1) — (2), is symmetric;
(b) Spectral problem

—w"(x) =yw(x),
w(0)+w(l)=w'(0)+w'(l)=0
has an infinite number of eigenvalues

2
27T
B

7, =(2n+1) n=0,12,..

and corresponding eigenfunctions

wn(x)z\/lgcos(2n+l)lzx, wn+(x)=\/|§sin(2n+l)lzx, n=0,12,..

which form an orthonormal basis of the space L* (O, |) .
(c) Spectral problem

V(T —t) = p-v(),
v(0)=0

has an infinite number of eigenvalues:

and corresponding eigenfunctions

11
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vn(t):\/zsin ne s ”—t, n=0,12,..,
T 2)T

which form an orthonormal basis of space L (O,T) :

If the system of functions {(pm (X)}, m=1, 2, ...forms an orthonormal basis of space L? (0, I), and the sys-

tem of functions { n (t)}, n=1, 2, ...forms an orthonormal basis of space L2 (O,T) , then the system of functions

Uy, (X,t) =q. (X)l//n (t), m, n =1, 2,... forms an orthonormal basis of space L (Q) , where
Qz[O,I]x[O,T] :
From the obtained formulas it follows that the eigenfunctions of the spectral problem (3) — (4) are functions
_ 2 T . 1\x
u,, (x,t)=—==cos(2m+1)=x-sin| n+= |=t; m,n=0,12,...
JTI | 2)T

“(x,t)= —2si T ysinn+L)Zt: mn=
u,, (x,t)_\/ﬁsm(2m+1)I X sm(n+2j_|_t, mn=0,12,..

which by virtue of Lemma 4.4, form an orthonormal basis of the space L2 (Q), where Q) :[0, I]X[O,T]
We find the eigenvalues A by the formula

2
A=~y =<1 n+t Z_(em+1PZ-, m,n=0,12,..
2)T |
Theorem 3.Spectral problem
Lu=u, (X, T —t)+u, (x,t) = Au(xt),
u|t:0 = u|x:0 +u|x:l = uX|x:O +uX|x:I = O
has an infinite number of eigenvalues:
n 1\z o 7’
Ao = 1, — 7 =(=1) n+> ?—(2m+1) — ., mn=012,..

and corresponding eigenfunctions
_ 2 T . 1\z
u,. (xt)=—=cos(2m+1)=x-sin| n+=|=t; m,n=0,1,2,...
NTI I 2)T

“(xt)= —2si T yesinn+L)Zt mn=
u,, (x,t)_\/ﬁsm(2m+1)I X SIn(nJrijt, mn=0,12,..

which form an orthonormal basis of space L2 (Q), where Q) :[O, |]X[O,T] )

Lemma 2. If a symmetric operator A has a complete system of eigenvectors, then the closure A of this oper-
ator is self-adjoint in H , in other words, the operator A is self-adjoint in the essential.

12



ISSN 2308-4804. Science and world. 2019. Ne 11 (75). Vol. I.

Theorem 4.
(a) The operator

Lu=u,(x,T—t)+u_(x,t)

Ul o =l

t=0 +U|

=u,| . +u,| =0

x=0 x=I x=0 x=I

is self-adjoint in the essential in aspace H = L2 () , where Q =[0, |]X[0,T] — a rectangle lying on the upper

haIf—pIane(X,t) eR?
(b) If

1
T 2N+ =

|2

¢(2 1)2, mn=0,12,...
m+

then the inverse operator L™ exists and is self-adjoint.

We omit the proofs of theorems in view of their bulkiness and large volume.
Conclusions

For the one-electron problem, for physical reasons, we can expect that if V (X) — 0 for| X| — o0, then

the continuous spectrum H will also fill [0, oo) , since the particle at very large distances is practically free, and the free
particle can have any positive energy. This hypothesis is confirmed by extensive computational experience, but more
precise statements need some spectral concept. Namely, the essential spectrum of the operator consists of all points of
the spectrum, with the exception of isolated eigenvalues of finite multiplicity. Thus, we add to the continuous spectrum:
(1) any eigenvalues lying in the spectrum or on its edges, (2) any limit points of the spectrum, (3) eigenvalues of infinite
multiplicity, if they exist.

By checking various cases, it is established that points of the essential spectrum can be characterized by ap-
proximate eigenvectors (possibly including true eigenvectors) as follows: A belongs to the essential spectrum of opera-

tor H if and only if there exists a sequence {Vj }1 of linearly independent (or, if you will, mutually orthogonal) of unit

vectors such that|| HVJ- —lVJ- ||— O for ] > oo.

The theorems obtained so far are not able to give a completely satisfactory characterization of the spectrum for
the following reason: one can determine a certain self-adjoint operator whose eigenvalues make up a countable every-
where dense set in the interval | (finite or infinite), and the eigenvectors form a complete system. Clearly, this is not
what is usually called the “continuous spectrum”, because, for example, in the expansion in eigenfunctions there will

not appear any “eigenfunctions of the continuous spectrum”, and the spectral projector E, will not be continuous by t at

any point of 1. Nevertheless, the entire intervallrepresents a substantial spectrum (some of its sections belong to the con-
tinuous spectrum).

Theorems known to date do not exclude the possibility that the essential spectrum of the Schrédinger operator
is a spectrum of this kind. Moreover, the Weil and von Neumann’s theorem states that a purely continuous spectrum
(i.e., one on which E; is continuous) can be transformed into a spectrum of the described form using an arbitrarily small
relatively compact perturbation (in fact, using a perturbation Hamilton-Schmidt of type V with an arbitrarily small Hil-
bert-Schmidt norm).

Even if E, is continuous, the spectrum can still be piecewise in a sense.
Recall that any non-decreasing function (or any function of locally bounded variation) can be represented as

f()= 1,0+ L0+, o

where fl is a jump function, f2 is absolutely continuous, and f3 is singularly continuous. The function f2 is equal to

the Lebesgue integral of its derivative, and the derivative f3 is equal to zero for almost all t (the Cantor function is
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a function of type f3). In the intervals, where fl and f3 are constants, f is absolutely continuous. Now let {Et} be
the decomposition of unity for the self-adjoint operator H. For any V in a Hilbert space, (V, EN) is a non-decreasing
function of t, and therefore, decomposition (*) is possible for it. The jumps f1 occur in the eigenvalues of the operator

H. A spectrum H is called absolutely continuous in the interval 1 if (v, EV) is an absolutely continuous function in |
for each V in a Hilbert space; otherwise the spectrum will be piecewise.

It seems reasonable to assume that the spectra of the Hamiltonian of atoms and molecules, excluding the ei-
genvalues, are always absolutely continuous, in other words, the decomposition of the product (V, EN) always con-
sists of the first two terms (*). However, this has not been proven, except in some cases, like a hydrogen atom, for
which an explicit expression for E, is known.

It should be noted that for an atom there are no eigenvalues in the continuous spectrum, i.e. above ionization

level. For some atoms, there are no true eigenvalues of the total Hamiltonian for energy A above the ionization level.
Whether this is always true is an open question [11, p.268].
Finally, another example should be mentioned, cited by Wiener [22] with reference to K. Mahler [21], in which

the so-called singular continuous spectrum appears. Recall that a non-decreasing function S(a)) can be represented as

the sum of three terms: the jump function with a countable number of the latter, an absolutely continuous function, and
a continuous function that has a zero derivative almost everywhere, like the Cantor function [11, p. 88].
Our results are consistent with the point of view of N. Wiener, while the operator is not artificial and, in a

sense, is close to the Schrodinger equation. We argue that the decomposition dE(A) = f,(t) + f,(t) + f,(t) does not

have an absolutely continuous component and the singular component dominates, where dE(A) is the spectral measure
of the operator, this contrasts sharply with currently known facts.
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Annomayusn. B oannoii pabome nocmpoena cneKmpanibHas meopus onepamopa coomeemcmeyiowe2o aHmu-
nepuoouueckoll Kpaesoll 3adaye 015 ypagHeHus napadoiuiecko20 mund, a UMeHHo OJia YPAasHeHus: MenionposooHoCmu
C OMKAOHAIOWUMCS aP2YMEHMOM, HaldeHbl cobcmeentvle GYHKYuU, NOKA3aHA UX NOTHOMA U OA3UCHOCTHb, NOTYYEHO
CHeKmMpAanbHOe pasnodcenue, 0emanlbHo UCCIe008aH COCMAE CNEKMpd, 6 YaCMHOCHU, 00KA3aHO Omcymcmeaue abco-
JIIOMHO HENnpepul6HOU KOMNOHEHMbL U NPUCYIMCIMBUE CUHSYIAPHOU KoMNnoHenmvl muna @yukyuu Kanmopa, npedcka-
3annoeo panee H. Bunepom.

Kniwouegvie cnosa: omxnonsiowuecss apeymenm, HenpepvleHbil CHeKmp, CUMSYAAPHbIL CHeKmp, AOCOMOMHO
HenpepvleHbIll CHeKMp, CHeKMpanbHoe paznodicenue, Qynkyus Kanmopa.
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HYDROCARBON-OXIDIZING MICROORGANISMS
OF OIL-CONTAMINATED SOILS OF KARAZHANBAS DEPOSITS
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Abstract. This article presents the results of studies on the selection of the most promising strains of hydrocar-
bon-oxidizing microorganisms isolated from oil-contaminated soils of Karazhanbas (Atyrau region). From the selected
55 cultures of hydrocarbon-oxidizing microorganisms, as a result of screening, 5 cultures were selected — K7, K11,
K23, K34 and K42. According to the results of chromatographic analysis, the most active strain was K11, which uti-
lized n-alkanes by 63 %.

Keywords: strains, microorganisms, oil, soil, screening, utilization, mercaptan, compounds, microflora, activi-
ty, fraction.

Oil produced in Western Kazakhstan is highly paraffinic, with a high content of mercaptan compounds, which
negatively affects the oil spill on the physicochemical parameters of soils, forming powerful bituminous crusts in the
soil profile [2]. The process of oil degradation in soil under natural conditions is a complex physicochemical and bio-
chemical process, the direction and speed of which depend on the climate, soil properties and regimes, seasonal micro-
flora activity, moisture, concentration and fractional composition of oil in the soil.

In this regard, studies aimed at the isolation and selection of the most active hydrocarbon-oxidizing microor-
ganisms capable of transforming and utilizing petroleum hydrocarbons are of particular relevance [4]. To increase the
efficiency of biodegradation, it is advisable to use mixed cultures consisting of two or more microorganisms [1] or ac-
cumulative microbial cultures of indigenous microorganisms.

In this regard, the aim of the work was the selection of the most promising strains of hydrocarbon-oxidizing
microorganisms isolated from oil-contaminated soils of Karazhanbas (Atyrau region).

The objects of research were microorganisms isolated from oil-contaminated soil samples taken at the Kara-
zhanbas field in the Atyrau region. Cumulative cultures of hydrocarbon-oxidizing microorganisms were isolated on the
basis of generally accepted methods [5]. The ability of the isolated pure bacterial cultures of microorganisms to use
solid petroleum hydrocarbons was carried out as follows: into the melted medium of Voroshilova-Dianova [6].

For screening microorganisms that absorb volatile aromatic hydrocarbons of oil, isolated cultures were grown
in an atmosphere saturated with vapors of oil products and liquid hydrocarbons.

The destruction of petroleum hydrocarbons in the culture fluid was determined by gas-liquid chromatography
on an HP-6890 chromatograph equipped with UV / Vis and RI detectors at the Monitoring Laboratory [3].

Of the oil-contaminated soils selected at the Karazhanbas field, 55 cultures of microorganisms that could use
oil as the sole source of carbon and energy were isolated. The isolated strains were tested for their ability to grow on
benzene, xylene, hexane, trichloromethane, salicylate, phenanthrene, biphenyl, naphthalene, naphthalene 1.5, gasoline,
kerosene, diesel fuel as the only source of carbon and energy.

According to the figure, salicylic and sulfanilic acids turned out to be the most toxic for isolates, where weak
growth was observed only in 2.76 % and 5.67 % of microorganism cultures, respectively.

The ability of microorganisms to grow on liquid hydrocarbons showed that trichloromethane proved to be the
most toxic, since 71 % of microorganism cultures did not have growth. The second most toxic liquid hydrocarbon was
benzene - 63 % of the isolates lacked growth, and only 7 % of the isolates showed intense growth. On xylene medium,
there was no growth in 58 % of microorganism cultures, intensive growth was observed in 6 % of microorganism cul-
tures, the rest showed medium and weak growth.

Hexane is the most assimilable among all substrates, since the growth of hydrocarbon-oxidizing microorgan-
isms in hexane vapors was observed in 92 % of microorganism cultures.

According to the results of the analysis of the growth rate of the isolated microorganisms on petroleum products and
individual hydrocarbons, we selected 5 cultures of hydrocarbon-oxidizing microorganisms K7, K11, K23, K34 and K42.

© Akhaeva A.A., Koshkarov N.B., Abseitov E.T. / AxaeBa A.A., Komkapos H.b., A6cenros E.T., 2019
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Then, by setting characteristic tests and tests, the cultures of hydrocarbon-oxidizing microorganisms were iden-
tified. The cultural-morphological and physiological-biochemical properties were studied. Table 1 shows the results of
the studies.

At SPA, cultures of hydrocarbon-oxidizing microorganisms form round colonies with smooth edges, a smooth,
shiny, or matte surface, except for the K7 culture, which has mucous membranes on the 3rd day of incubation, and
wrinkled growth with rough, wrinkled colonies on the 5th day. The structure of the colony is homogeneous. This culture
of pigment microorganisms does not emit on environment.

A study of the morphology of microorganism cells showed that the studied cultures are spore-forming rods
with rounded ends. Microscopic examination of smears stained according to Gram, all cultures of microorganisms were
gram-positive. The analysis data are presented in table 1.

Table 1
Physiological and biochemical properties of hydrocarbon-oxidizing cultures of microorganisms
Physiological and biochemical properties Culture of hydrocarbon-oxidizing microorganisms
K7 K11 K23 K34 K42
Catalase + + + + +
Oxidase + + + +
Glucose Acid Formation + + - + +
The formation of acetylmethylcarbinol - - - - B
Indole formation - - - - -
The formation of hydrogen sulfide + + -
Hydrolysis of starch + - + + +
Urea hydrolysis - + - - +
Simons Recycling - - - - B
Nitrate reduction + - + - -
The formation of gas from nitrates under anaerobic + - - - -
conditions
Casein hydrolysis - - + + -
Hydrolysis of casein on the medium - - + + B
Gelatin Liquefaction + + + + +
2.5 % increase in NaCl + + + + +
7 % NaCl Growth + + + + +
Lecithinase - - - R B
Methylene blue reduction + + - + +
Growth on environment WSSA + + +
Blood Agar Hemolysis + - + + -
Attitude towards oxygen aerobe aerobe aerobe aerobe aerobe
Relation to temperature
at 25°C + + + + +
at 30°C + + + + +
at 37°C + + + + +
at 40°C + + n T n

Note: + the presence of growth; - lack of growth.

To confirm the affiliation of cultures to gram-positive microorganisms, a Gregerson test was performed with a
3 % KOH solution, which gave a positive result.

When studying mobility in the “hanging drop” preparation, only the K23 microorganism culture possessed low
activity mobility.

On SPB, the cultures of microorganisms K11 and K34 form a uniform turbidity, the culture K12 formed a
wrinkled film with a parietal ring and a precipitate, while the medium remained transparent. Cultures K23 and K42 had
bottom growth.

We studied the morphological and cultural characteristics of the isolated cultures of hydrocarbon-oxidizing mi-
croorganisms K7, K11, K34, K23 and K42 allowed us to attribute these cultures to bacteria of the genus Bacillus.

Further study of the physiological and biochemical characteristics of the cultures of hydrocarbon-oxidizing mi-
croorganisms K7, K11, K23, K34 and K42 made it possible to establish their species affiliation.

A test for catalase and oxidase showed that all cultures of microorganisms are catalase and oxidase-positive
aerobes. In addition to the culture of microorganisms K42 - oxidase-negative.

Oxidation of glucose was observed only in four cultures K7, K11, K23, K42, except for culture K42, while
glucose fermentation did not occur. Microorganism cultures did not form indole, acetylmethylcarbinol, lecithinase, and
citrate was not disposed of on Simons medium.

The formation of hydrogen sulfide was observed only in cultures K7 and K11. Urea hydrolysis was shown by
K11 and K34 cultures. On potato agar, starch hydrolysis was observed in five cultures of microorganisms, except for
K11 culture. Caseinolytic activity was shown by isolates of cultures K42 and K23, this activity of isolates was also
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observed on milk-yolk salt agar. The ability to reduce nitrates was found in cultures of K7 and K42. Culture K7 formed
gases from nitrates under anaerobic conditions.

On the broth with 2.5 and 7 % NaCl, growth was observed in all studied cultures. The presence of the gelati-
nase enzyme was determined by the Le Minor method, where film surface bleaching was observed in all cultures.

During the reduction of methylene blue, discoloration of the medium occurred in K7, K11, K34, and K42 cul-
tures.

Hemolysis of red blood cells on blood agar showed cultures of K7, K42 and K34. The studied cultures of mi-
croorganisms provided growth at 25 °C, 30 °C, 37 °C and 40 °C.

Based on data on the study of morphological-cultural and physiological-biochemical characteristics, the isolat-
ed strains of bacterial cultures established the genus of strains - Bacillus.

Next, a qualitative analysis of the growth of these strains at 3 % oil concentration was carried out. The ability
of the growth of microorganisms was evaluated visually by changing the oil film and clouding of the nutrient medium.
On media containing 5 % crude oil, strains K7, K42 and K34 did not show activity, changes in the oil film did not oc-
cur.

Adding 5 % of oil to the medium with strains K11 and K42 showed that the added oil from the oily film turned
into flakes, a turbid environment occurred, which indicates their ability to utilize oil. The oil-oxidizing activity of K11
strains was evaluated by the quantitative and qualitative content of petroleum hydrocarbons in the culture fluid and
studied by gas-liquid chromatography. The analysis data are presented in table 2.

Table 2
The content of petroleum hydrocarbons in the culture fluid of Bacillus strain K11 and K42
Fractions The concentration of petroleum hydrocarbons in QOL, units peak areas

the control strain K11 strain K42
Decane Cio 6,65*107 1,98*107 2,92*107
Dodecane Ci2 8,07*107 3,10*107 3,87*107
Tetradecane Ci4 1,38*108 4,22*107 8,38*107
Hexadecane Cis 9,15*107 4,88*107 6,58*107
Octadecane Cig 1,03*108 8,09*107 1,04*108
Nonadecane Cig 7,68*107 5,35*107 5,92*107
Eicozane Cao 7,57*107 5,51*107 7,04*107
Docosa ne C22 6,14*107 4,09*107 4,71*107
Tetracosane Cos 5,29*10°8 3,63*107 4,07*107
Hexacosane C2s 4,39*107 3,16*107 3,65*107
Octacosane Czs 2,71*107 2,14*107 2,09*107
Triacontane Cao 1,29*107 1,17*107 1,06*107
Hexatricontane Css 5,82*107 6,85*107 5,76*107

From table 2 it is seen that in the presented strain K11 showed the highest oil-oxidizing activity. When com-
paring the obtained data with the control (Voroshilova-Dianova medium supplemented with 5 % oil without microor-
ganisms), the oil content decreased by 42.66 % of the control. The most distinguishable changes compared with the
control are observed in the region of low molecular weight components (C10-C12).

Strain K42 shows a similar dynamics of change of individual components. When compared with the control
(100 %), the reduction in oil content was 26.8 %.

Thus, from the 55 cultures of hydrocarbon-oxidizing microorganisms that we isolated, 5 cultures were selected
as a result of screening — K7, K11, K23, K34, and K42. According to the results of chromatographic analysis, the most
active strain was K11, which utilized n-alkanes by 63 %.

REFERENCES

1. Baryshnikova, L.M. Biodegradation of oil products by strains —destructors and their associations in a liquid medium /
L.M. Baryshnikova, et al. // Applied Biochemistry and Microbiology. — 2001. — V. 37. — No. 5. — P. 42-548.

2. Guzev, V.S. The role of soil microbiota in the rehabilitation of oil-contaminated soils / V.S. Guzev, S.V. Levin,
G.I. Seletsky, et al. // Microorganisms and soil protection. — M.: Nauka, 1989. — P. 129-150.

3. MADEP-EPH-98-1 — Method for Determining Recoverable Petroleum Hydrocarbons — Massachusetts Department of
Environmental Protection.

4. Plotnikova, E.G. Bacteria-destructors of polycyclic aromatic hydrocarbons isolated from soils and bottom sediments of
the salt development area / E.G. Plotnikova, et al. // Microbiology. — 2001. — V. 70. — No. 1. — P. 61-69.

5. Tepper, E.Z. Workshop on microbiology / E.Z. Tepper. — M.: "Bustard", 2004. — P. 117-118.

6. Voroshilova A.A. Qil-oxidizing bacteria - an indicator of the intensity of the biological oxidation of oil under natural
conditions / A.A. Voroshilova, E.V. Dianova // Microbiology. — 1952. — V. 21. — No. 4. — P. 408-415.

Mamepuan nocmynua 6 pedaxyuio 16.10.19

18



ISSN 2308-4804. Science and world. 2019. Ne 11 (75). Vol. I.

YTJIEBOAOPOAOKUCJAIOIIUE MUKPOOPI' AHU3MbI
HE®TE3ATIPAASHEHHBIX ITIOYB MECTOPOKJIEHU KAPAYKAHBAC
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Annomayusn. B 0annoti cmamve npugooAmcs pe3yibmamol UCCIe008anuli no omoopy Haubonee nepcnekmug-
HbIX WMAMMOS Y21e8000pOO00KUCTAIOUUX MUKPOOPSAHUSMOS, 6blO€NIeHHBIX U3 Heghme3zazpasnénnbix nous Kapascanbac
(Amvipayckas obnacms). U3 videnennvix 55 Ky1omyp y2ne6000p00OKUCIAIOWUX MUKPOOPSAHUSMOS, 6 pe3Vibmame
cKpuHuHea ovliu omobpaunst 5 kynemyp - K7, K11, K23, K34 u K42. [lo pe3yriemamam xpomamozpapuueckozo anamsa
Haubonee akmughvim okasancs wmamm K11, komopuuii ymunuzuposan n-anxkamsl Ha 63 %.

Knrouegvie cnosa: wmammvl, MUKPOOP2AHU3MbL, HepMb, NOYEA, CKPUHUHS, YIMUIUZAYUS, MEPKANMAHOBbLE, CO-
eOUHeHUsl, MUKPOPIOpa, AKMUBHOCMb, QPAKYU.
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HUCCIEJOBAHUE AHTPOIIOI'EHHOTI'O 3AI'PA3ZHEHUSA OPOIIAEMBIX
JIYTOBO-CEPO3EMHBIX ITIOYB TAKEJBIMU METAJIJIAMUA

X.H. Kapumogl, 3.3. ¥3akog?, JK.II. Xymmypoaor®
! IoKTOp CeNbCKOX03AHCTBEHHBIX HAYK, CTAPLINI HAYYHBIH COTPYIHMK,
2 ipenoiaBateb, > npenonaBaTenh KaQeaphl arpOXMMHH W OYBOBEICHHUS
1 Hayuno-ucciienoBaTeIbCKuil HHCTHTYT MOYBOBEICHHUS U arpoxumMud (Tamikenr),
2.3 KapiuMHCKUii rOCy1apCTBEHHbIH YHUBEPCUTET, Y30eKUCTaH

AHHomauu}l. B cmamve pacemampusaencs np06fze/ua 3ACPAZHEHUS OpOMaAeMbIX J1Y20680-CEPO3EMHbIX NOY6
msiicenvimMu Memannamu. Hznosicenvl memoowl 06Hapy:)fcesz MAACENLIX MEMANNos 8 noyee. Hekomopbze msofceible
MmMemajiilbl, eCmpedarujuecs 6 cocnase no4iesl (makue Kak aifcene3o, mapeaHey, MOﬂuﬁ()eH, Meab, YUHK, KOﬁa]me), HeoO-
Xo0oumwl 05 pocma u pazeumusi pacmeHuIZ, a HeKomopwle JJ1eMEHmbl, maKue KaKk pmymbs, C6UHeY, MblUlbSK, HUKEIb,
XpPOM OKa3vléarom moKCUu4uHoe 6030elicmeaue Ha NO4Y8EeHHbLEe MUKPOOP2AHU3MbL U pACMERUU, KPOME N02o, HA acpoxXumu-
yeckoe cocmosiHue nous. B pesyromame UCCNEe008AHUSL BLISBNICHO COCMOSHUE IKOJIOSUYECKO20 3AepPA3HERUs J1Y206blX
noie, 6 KOmopbvlx 00J1ICHbL nposodumbc;l acpomexnudecKue meponpusimus no CHUNCEHUIO I’lpel)eﬂbHO 0onycmuMblx
nokazamenetii MANCENbIX MeMaJllo8.

Knrouesvie cnosa: noueda, npou3sodcmeeHHa;z oesimenbHoCmb yenoeseKa, aHmpOﬂOZeHHblﬁ npecc, npoyeccol
apo3uu u ()uepeccuu, 3acpA3HeHue U 3axiamienue, paspyuenue u ()eepac)auuﬂ nouesl, msoicesible Mmemaiibsl, JHCUuevle op-
CAHU3MDBL, 3eMHAS NOBEPXHOCMb, NO4GeHMHbILL NOKpO86, nMoKcu4eckoe 803()6120”161,{6, ()onycmwwaﬂ Hopma.

Beenenue. bynyun BaxxHeiiliei xu3HeodecneynBaroieii cepoil, moyBa MOCTOSHHO UCIBITHIBAET Pa3InuHbIe
[0 BPEMEHH, 10 MHTEHCUBHOCTH, MO MaciTadam, Mo MOCJIEACTBUSAM BO3JCHCTBHs, 00YyCIOBIEHHbIE MHOTOO0Opa3HON
IIPOU3BOJICTBEHHOM IESTEIbHOCTBIO YeJIOBeKa. AHTPOIOI€HHBINH Mpecc, MPOSIBIAIONIMNACS, HApUMep, B U3BATHH 3€-
MeJb AT CTPOUTENBHBIX U TPAHCIIOPTHBIX IieNel, pa3BUTHH MPOIIECCOB IPO3UHN U TUTPECCUH, 3aTPA3HEHUH U 3aXJlaM-
JICHUH U T.J., — SBJIEHUE IJI00aIbHOTO XapaKTepa, BHI3BIBAIOIIEE CEPHE3HYI0 03a004€HHOCTh MUPOBOTO COOOIIECTBA.

CornacHo onieakam b.I'.Po3aHoBa, cymMmMapHas II0Mas Mo4B, TOABEPKCHHBIXPA3pYIICHUIO U IeTpaIalluil, Ha
HPOTSKEHUH UCTOPUH YeIOBEYECTBA AOCTHIIA 20 MIH. KM?, YTO IIPEBBIIAET OOILYIO MaXOTHYIO IIOIAlh COBPEMEHHO-
ro mupa-15 mun. km? [4, c. 184].

Cpenu 3arpsA3HAIONIMX BEIIECTB MO0 MAacIiTadaM 3arps3HEHUS M BO3JCHCTBHIO Ha OHMOJOTHYECKHE OOBEKTHI
0c000€ MECTO 3aHUMAIOT TSDKEIIbIe METAJUTBL. B puHIHITe MHOTHE U3 HIX HEOOXOIUMEI )KUBBIM OpTaHU3MaM, OJHAKO B
pe3yibTaTe HHTEHCUBHOTO aTMOC(EPHOTO paccenBaHus B Onocdepe 1 3HAYUTEITHHOH KOHIICHTPAINH B TIOYBE OHH CTa-
HOBSITCSI TOKCUYHBIMH J1j1st OMoThI [4, C. 185].

Tsokenple MeTaJUIbl OTHOCSTCS MPEUMYIIECTBEHHO K PacCeIHHBIM XUMHUYECKUM 3JIEMEHTaM, MO3TOMY 3arpss-
HEHUIO UMM MOABEPraeTcsi 3eMHasl [IOBEPXHOCTh, B YaCTHOCTH, MOYBEHHBIN MOKPOB U ruapocdepa, a Takxke arMmochepa
(o6poBonsckmii, 1983, 2004). B cuimy 3TOr0o MOBHIIEHHE UX KOHIIEHTPALMU B OKPYXKAIOIIeil cpesie BCIEACTBHE ecTe-
CTBEHHOTO HJIM aHTPOIIOTEHHOTO HOCTYIUIEHUS MOXET HOCHUTh IJI00aNbHBIN XapakTep. K ecTecTBeHHBIM HCTOYHHKAM
TSDKEIBIX METAJUIOB OTHOCSITCS TOPHBIE IMTOPOJIBI (M3 MPOIYKTOB, BEIBETPUBAHHS KOTOPHIX C(HOPMHUPOBAIICS TTOYBSHHBII
MTOKPOB), BYJIKaHBI, KOCMUYECKasl IBLITb, SPO3Us MMOYB, UCIIAPCHHE C IMOBEPXHOCTH MOPEH M OKEaHOB, BBIICICHUE HX
pactutensHOCTRIO (Kabara-Ilennuac, [leaauac, 1989; Jo6poBonbckwii, 1992; Bormanosckuii, 1994).

Tspkenple MeTauTsl (PTYTh, CBUHEII, KaIMUH, IWHK, ME/Ib, MBIIIBSIK) OTHOCATCS K YHCIY PacpOCTPaHEHHBIX U
BeChMa TOKCHYHBIX 3arps3HSIONINX BemecTB. OHHU IMIHUPOKO MPUMEHSIOTCS B PAa3IMYHBIX MPOMBIIIICHHBIX MPOU3BO/I-
CTBaX, IMO3TOMY, HECMOTPSI Ha OYHCTHBIC MEPONPHUSATHS, COACPKaHNUE COCIMHEHUS TSHKEIBIX METAJUIOB B TIPOMBIIIICH-
HBIX CTOYHBIX BOJIaX JIOBOJIBHO BeICOKOE. IIpexie Bcero, mpeicTaBIsioT HHTEPEC T€ METalIbl, KOTOphIe Hanbosee Imu-
POKO U B 3HAYMTENILHBIX 00bEMaxX MCHOJI3YIOTCSI B IIPOU3BOJICTBEHHOW JIESTEIBHOCTH U B Pe3yJIbTaTe HAKOIUICHHsS BO
BHEIIIHEH cpefie MPEeCTaBIIOT CePbe3HyI0 ONMACHOCTh CTOYKHU 3pEHHS UX OHMOJIOTMYECKONW aKTMBHOCTU M TOKCHYECKUX
cBoicTB. K TakuM TsDKeIBIM MeTayljaM OTHOCSTCS! CBHHEI, PTYTh, KaMHM, ITUHK, BUCMYT, KOOAIbT, HUKENb, MeJIb, 0JI0-
BO, CypbMa, BaHaIuil, MapraHel, XpoM, MOJIHOAEH 1 MBIIIbSIK.

MHorue TspKenble MeTauTbl OTHOCATCS K MUKpPO3JeMeHTaM. T0 eCTh XMMHUYECKUM 3JIEMEHTaM, IPHCYTCTBYIO-
IIMM B OPTaHU3MaxX B HU3KUX KOHIICHTPAIWSIX (0OBIYHO THICSYHBIC JOJIH MPOIICHTA U HIDKE). 3HAYUTEIBHOE KOJIMIECTBO
XMMHUYECKHX 3JIEMEHTOB, ITOCTOSTHHO OOHAPYKMBAEMbBIX B OpPraHU3Max, OKa3bIBaeT ONpPE/eJICHHOE BINSHIE Ha TEUCHUE
nporeccoB 0OMeHa BELIECTB U Ha sl GU3HOIOTHYECKUX (QYHKIHHI.

KonmuecTBeHHOE conepikaHie OMO3IEMEHTOB, BXO/ISIINX B COCTaB OPIraHU3MOB, CHIIBHO BAPbHUPYET B 3aBUCH-
MOCTH OT Cpe/bl 00MTaHMs, crioco0a MUTaHKs, BUJ O BOW MPHHAIIEKHOCTH HT.II. [TomMrMo 00Iero G6aaromnpusiTHOTO
BIIMSIHASL HA TIPOLIECCHI POCTA W PA3BUTHS, YCTAHOBJICHO CHeNU(UIECKOe BO3ACUCTBUE Psla MUKPOIIEMEHTOB HA BaXK-
Helitme GU3n0I0OrHIeCKUe POLECCHI - HANPUMED, POTOCHHTE3 y pacTeHwii [2, 3, €. 52-53].
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Tspkenble METaJUIbI MPETEPIEBAIOT BIIOYBE XMMHUYECKHE MPEBPALICHUS, B X0J€ KOTOPBIX UX TOKCHUYHOCTH W3-
MEHSIETCSl B OYEHb LIMPOKUX Ipezeiax. Hanbomnpiyo onacHOCTh MPEACTaBIISIOT HOABHKHBIE (DOPMBI TSKEJIBIXMETAN-
JIOB, T.e. HauOoyiee NOCTYIHbIE ILDKUBBIX OpPraHn3MoB. [I0JBMXKHOCTH XK€ CYIIECTBEHHO 3aBUCHT OT ITOYBEHHO-
9KOJIOTUYECKHX (PAKTOPOB, OCHOBHBIE CPEIY KOTOPBIX - COJEPIKaHHWE OPraHUYECKOTO BEIIECTBA, KMCIOTHOCTH MOYBHI,
OKHCITUTEHHO-BOCCTAHOBUTEIIBHBIC YCIOBHS, INIOTHOCTH TIOYBHI U 1p. [4, C. 188].

«[TouBenHble u kMMaTHueckue ycnoBus Camapkanackoid u CypxaHIapbHHCKON o0yacTeil» MmpuBeIeHbI M0Y-
BEHHO-KIIMMAaTHIECKHE yCIOBHS HCCIECAOBAHHON TEPPUTOPHH, T€OJIOTHIECKUE, TeOMOP(OIOrHIecKHe, TOYBEHHbIE TI0-
KpOBHI M aHTPOIIOTeHHEIE (hakTophI 3apadmanckoro oaszuca u Cypxan-Illepabanckoil JOMUHBL

Kak n3BecTHO B cepo3zeMHBIX nousax CaMapKaHACKOH 00nacTu mpeoOaaoT MbIJIEBATHIC YaCTH, MOXKHO KOH-
CTaTHpPOBaTh, YTO ITO JOKA3aHO M B IIPOBEICHHBIX HCCIIEAOBAHUSAX. A HMMEHHO, KPYIHBIE NbUIEBAThIC (HPAKIUH
(0,05-0,01 mm) BO BCex MCCIIETOBAHHBIX TTI0UBaX COCTABIAIOT 40-60 %, a mecyanble (ppakiny MOYTH He BCTpeyaroTcs. B
HOBO OPOIIAEMBIX CBETIBIX CEPO3EMaxX KPYIHBIE MBUIEBATHIE YACTHIBI H3MEHSIOTCS 110 26,9-40,9 %, a B HIXKHUX TOpH-
30HTax A0 48,0-50,6 %. MexaHnueckuil cocTaB o0ieryaercst BHA3 IO MPOQHII0. A B CTapOOPOIIAEMBIX CEPO3EMHO-
JIYyTOBBIX MMOYBAX MEXaHUUECKHUI COCTaB MOYBBI, COOTBETCTBEHHO, cocTaBisieT 47,0-52,0 % u 37,1-39,8 %. B crapo-
OpOIIAaeMbIX TUIIMYHBIX CEPO3EMax KPYIHbBIC MbIIEBAThIe YACTUIBI JocTUTanu 10 24,4-48,4 %, no MeXaHHYECKOMY CO-
CTaBYy OHH SIBIISIIOTCSL CPEAHE U TSDKEJBIMU CYTIIMHHCTBIME. B cTapoopomiaeMbIX JyroBO-aJUTIOBUANIBHBIX MOYBAX KPYII-
HBIX MBUIEBATHIX YaCTHIl MEHbIIE, HAOIIOAaETCS YMEHbIIIEHHE UX KonuecTBa 10 16,6% [1, c. 40-41].

MeTtoas! uccienoBanus. [Ipu oOHapyKEHUHU TSDKENBIX METAJUIOB O€pyT 5 rpaMM MpoObI MOYBEI, POITyCcKae-
Moif epe3 cuto 0,25 MM, 3ammuBaroT 1 M1 0OBIYHON a30THOW KHCHOTH 50 U 3anmBaroT Ha 12 gacoB. B3buBaem u mpo-
myckaeM uepe3 (unbTp. OUIBTPOBaHHBIM BOAHBIA pacTBOp 50 MI B aTOMHO-aOCOPOIMOHHOM CHEKTPO(POTOMETpE
(AAC-6501S) mpoBepsieTcst ¢ TIOMOIIIBIO aNMapaTHOro oOecreveH s JIaMibl. B30uBaeM U mporyckaeM uepe3 QpuibTp.
OunpTpOBaHHBIA BOAHKIA pacTBOp 50 MII. a aToMHO-abcopOIroHHbIH ciekTpodoTomeTp (AAC-6501S) mposepsiercs ¢
MIOMOIIBIO aNMapaTHOr0 00ECTIEYECHUS JTaMIIbI.

Pe3yabTaTsl nccjenoBanns: B nepBoHavYaIbHOM 3KOJIOTHYECKOM COCTOSIHMM MOYBBI OCHOBHBIE aHAIM3bI ObI-
JIM COCPENOTOYEHBI Ha TSKENBIX MEeTaliaX, OKa3bIBAIOIIMX TOKCHYECKOe BO3JeHCTBHE. BnusHue pa3snuyHbIX ypoBHEH
TSXKEIBIX METAJJIOB, COICPKAIIMXCA B TI0YBE, IIOKA3aHO B BHIICYIIOMSHYTOH JUTEpaType.

JlaGopaTopHble aHaJIM3bl OKA3aJM, YTO COJEPKAHHE XPOMa, HUKEJIsI, KaIMHs M CBUHIIOBOI'O JJIEMEHTa U3 Tsi-
JKEJIBIX METAJJIOB B MOYBE, MPpUBOAHOH, To ecTh 0-30 cM B cimoe 14,0 mr/kr, 30-50 cm B 12,0 mr/kr, 50-80 cm B 13,0
MI/KT, a U3 JomycTuMoro konuuectsa 1,4, 1,2, 50-80 cm B cioe u yBenudenue B 1,3 pasza (Tabmuma 1). Jlomyctumas
HOpMa KaaMus B 1mouBe coctaBisieT 0,5 MI/KT, a B BEIOpaHHOM 1-oM citoe 50-80 cM B 1,5 pa3a mpeBBIIIaeT JOMyCTUMYIO
HOPMY 3TOTO 3JIEMEHTa, B CTOPOHY HIDKHHX CJIOSIX YMEHBIIWIIOCH €T0 KOJM4YecTBO. B ocTanbHbIX 2, 3, 4, 5-pa3pesax
MOXHO YBHIETh, YTO MIMEHHO IIEPBBIil pa3pe3 HaKaIIMBACTCS B TAKOM OOJBIIOM KOJIMYECTBE B IPOMEKYTOTHOM CIIOE,
YTO B CTOPOHY HIDKHHX CJIOEB YMEHBIIAETCS €ro KOJMUYECTBO. A TakKe JIaDopaTOpHbIE aHAIM3bI OKA3aJIH, YTO COJEp-
XKaHUE XpOMa, HUKEJIs, KaJMHsI ¥ CBUHIIOBOTO 3JIEMEHTA M3 TSKEJBIX METAIJIOB B MOYBE, NPUBOAHONUTO ecTh 0-30 cMm B
cnoel4,0 mr/kr, 30-50 cm B 12,0 mr/kr, 50-80 cm B 13,0 MI/kT, a U3 qomyctumoro komudectsa 1,4, 1,2, 50-80 cM B cioe
u yBenudenue B 1,3 paza (Tabmuna 1).

Jomyctumast HopMa kaaMusi B ouse cocrasisier 0,5 mr/kr, a B BeiOpanHoM 1-om cioe 50-80 cm B 1,5 pasa
MIPEBBIMIAET JOITYCTUMYIO HOPMY 3TOTO 3JIEMEHTa, B CTOPOHY HIKHMX CJIOSX YMEHBIIIIOCH €ro KOJMUecTBO. B ocTans-
HBIX 2, 3, 4, 5-pa3pe3ax MOXXHO YBHJIETb, YTO HMEHHO MEPBbIA pa3pe3 HaKaIlIMBaeTcs B OOJBIIMX KOJIUYECTBAX B IPO-
MEXYTOYHOM CJIO€, TaK KaK €ro KOJIMYeCTBO YMEHbUIAETCS B CTOPOHY HIKHUX cioeB (Tabnuna 1).

Tabauya 1
Coaep:xkaHue TsxKeJIbIX METAILIOB B 04YBE, MI/KI

Ne Pa3pe3 ayouHa ciosi, cM IMoaBuskHas ¢gopma, MIr/Kr

Cr Ni Cd Pb
1 0-30 39,0 29,0 0,12 14,0
2 30-50 41,1 31,5 0,35 12,0
3 1 50-80 43,3 34,2 0,75 13,0
4 80-100 38,0 30,0 0,42 6,2
5 100-120 32,0 27,0 0,12 7.3
6 120-150 29,4 25,0 0,18 6,4
7 0-30 31,3 24,0 0,42 14,5
8 30-50 37,0 28,2 0,36 14,6
9 2 50-80 38,0 25,0 0,52 14,7
10 80-100 41,0 23,0 0,37 8,3
11 100-120 42,4 27,3 0,25 8,8
12 120-150 37,0 26,1 0,47 7.1
13 0-30 36,0 27,3 0,54 15,2
14 3 30-50 34,0 29,2 0,39 14,2
15 50-80 41,2 24,5 0,42 10,8
16 80-100 39,0 26,5 0,28 8,9
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Oxonyanue mabauyor 1

Ne Pazpe3 [ay0uHa cios, cM IonBuskHas popma, Mr/Kr

Cr Ni Cd Pb
17 100-120 36,0 21,4 0,49 51
18 120-150 35,0 28,3 0,38 3.7
19 0-30 39,0 31,2 0,42 8,2
20 4 30-50 37,5 32,8 0,45 9,2
21 50-80 36,1 41,2 0,36 7,4
22 80-100 39,3 27,2 0,22 4,6
23 0-30 34,1 27,2 0,42 114
24 5 30-50 33,3 25,4 0,43 10,3
25 50-80 28,8 22,1 0,36 9,5
26 80-100 26,7 18,4 0,23 7,7

Cunraercst, YTO JBIDKCHNE KaK JIEMEHTOB XpPOMa, TAK M HUKEJS HAKAIUIMBACTCS B KOJIMYECTBAX, NMPEBBIIIA0-
KX JIOMYCTHMYIO0 HOPMY, K HIDKHHUM CIIOSM MOYBBI, TAKUM KakK 3JIEMEHT KaaMus. JlomycTuMasi Hopma HUKEIs, HaIllpu-
Mep, cocTaBisieT 25 MI/KT B mouBe, 1-paspes3 B cioe 0-30 cm B 1,16 pa3za, 50-80 cMm B cioe B CpeHEM COCTaBIIACT
34,5 MI/KT, @ B HIDKHHX CJIOSIX HaOJIIOAaeTCsl CHI)KEHHUE KOJIMIECTBA, IPEBBIMIAIOINETO JOMYCTUMYIO HOpMY. B To Bpemst
Kak 3JIEMEHT XpOM HaXOJHUTCs Ha JIOITyCTIMOM ypOBHE IIOUTH BO BCEX paspesax, a pazpese | yBenmumBaercs B 30-50 cm
10 80-100 cm B ctopony ciost 1,17—1,23—1,1 paza. B octanbHbIX pa3pe3ax 0bu10 00HapyxkeHO Kojebanue ot 41 mr/kr
110 26,7 MI/KT TIO BceMy paspesy mo4ssl (tabi. 1).

[To pe3ynbTraTaM dKCIIEPUMEHTA OBUIO PACCMOTPEHO, YTO M3 TSDKENBIX METAJUIOB XPOM U HUKEJNb B 3JIEMEHTHI 1
U 2 pasa BhIIIE JOITyCTUMBIX HOPM.

Ha ceroausmnuii nens 11 % umu 14,5 mis. km? oT 001ei MIonaay HOBEPXHOCTH 3eMIIM CYUTAIOTCS PHIOJ-
HBIMH JUTA TIPOM3BOACTBA. B pe3ynpraTe aHTPOIIOreHHOH AEATEIHHOCTH B OKPYXAIOUIYIO cpeay momazgaeT 1o 500 miH.
TOHH Pa3INYHbBIX BELIECTB, CPEAN KOTOPHIX HEMATYIO IO 3aHUMAIOT SIOXUMHKATHI.

YBenuueHne oObeMa MPOW3BOJCTBA NPHBOAUT K 3arpsA3HEHUIO MX OCTATKaMU M BBIOPOCAMH OKpPYKaroIIECH
MIPUPOTHOM Cpelpl, aKKYMYJIALMH B OOJNBIINX KOJINYECTBAX PAa3IMYHBIX XUMHUYECKUX COCIHMHEHNH B TIOUBE, M OKa3bIBa-
€T OTpPHUIATENILHOE BIMSHHE HA JKOJOIMYECKOE COCTOSHHE IOYBEHHOTO IMOKpoBa. IIpHOpHTETHBIMM 3a1adaMu ULl
oOecrieueHns] HAaCEJICHHUsSI KOJOTHUECKH YUCTOW NMPOAYKIHEH SBIIAIOTCA OYMINCHHE IOYB, a TAKXKE YBEIMUCHHE ypO-
KailHOCTH ¥ Ka4ecTBa cesibX03 KyabTyp [1, C. 4].

Takum 00pa3om, B pe3yJbTaTe HCCICJOBAHMUBBISBICHO COCTOSIHUE HKOJOTMYECKOrO 3arps3HEHHs JIyTOBBIX
TMOYB B 3THX IMOYBAX HOJUKHBI MPOBOJUTHCA arpOTEXHUYCCKHUC MEPOIPUATHA 1O CHWIKCHUIO MPEACIBHO AOIMYCTUMBIX
NoKazaTesiel TSAKeJbIX MEeTaJlIOB.
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MEADOW-GRAY SOILS WITH HEAVY METALS

H.N. Karimov?, Z.Z. Uzakov?, J.P. Khushmurodov®
! Doctor of Agricultural Sciences, 2 Teacher,
3 Teacher at the Department of Agrochemistry and Soil Science,
1 Research Institute of soil science and Agrochemistry (Tashkent),
2.3 Karshi State University, Uzbekistan

Abstract. The article deals with the problem of pollution of irrigated meadow-gray soils with heavy metals.
Methods of detection of heavy metals in soil are described. Some heavy metals found in the soil (such as iron, manga-
nese, molybdenum, copper, zinc, cobalt) are necessary for the growth and development of plants, and some elements
such as mercury, lead, arsenic, nickel, chromium have toxic effects on soil microorganisms and plants, in addition, on
the agrochemical state of soils. The study revealed the state of environmental pollution of meadow soils, which should
be carried out agrotechnical measures to reduce the maximum permissible values of heavy metals.

Keywords: soil, human industrial activity, anthropogenic pressure, erosion and digression processes, pollution
and littering, destruction and degradation of soil, heavy metals, living organisms, the earth's surface, soil cover, toxic
effects, permissible norm.
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ABUOTHUYECKHUE ®AKTOPBI, BIUAIOINME HA 3KOJOI'HIO BUJIOB
HACEKOMBIX B 9KCTPEMAJIBHBIX YCJIOBUAX KAPAKAJIIIAKCTAHA

H.I'. lllamypatosal, JL.E. Topenus3sona?

1 IOKTOp CeNnbCKOXO3HCTBEHHBIX HAYK, OIEHT, 3aBeMytomas Kadenpoii
«ATpOXMMHUS, 3aIIATA PACTEHUI M KAPAHTHHY, 2 TOKTOPAHT
Hyxycckuii ¢punuan TalkeHTCKOro rocy1apcTBEHHOIO arpapHOro YHHUBEPCUTETA,
2 Kapakannakckuii rocyaapctsenssiii yausepeutet (Hykyc), Y36ekucran

Annomayus. B cmamve uznodcenvl pe3ynbmamol uzyueHus OCHOBHLIX 61008 epedumencti 060uje-06axuesvix
KYIomyp 6 aKcmpemanvhulx ycaosusax Kapaxaimaxcmana. Onpedeneno euusmue d1eMeHmos abuomuueckux Gakmopos
Ha paseumue U pacnpocmpanenue 8udos epeoumenetl, odumMmawux 8 oanHom oduomone. H3zyuenvt domunupyoujue
Gaxmopuvl cHudiCeHUs YUCTEHHOCTU OCHOBHBIX U006 8pedumenell U poib USMEHeHUs meMnepamypsl 6030yxXd, OMHOCU-
MeNbHOU GIAHCHOCIU OI51 MACCO8020 pa3gumus epeoumeneil 6 ycnosuax Kapakammakcmana.

Kniouesvle cnosa: osowju, baxua, epedumenu, 6uon02us paseumus, memMnepamypd, 61ax3CHOCmy, abuomuye-
cKue ghaxmopeoi.

Buner HaCEKOMBIX, COCTaBJISFOIINX HEOTHEMIIEMYIO YacTh arpoOHOIeHO03a, B KOTOPOM OHH pPa3BHUBAIOTCH H
0OUTAIOT, SBISIOTCS OCHOBHBIMH OMOTHYECKMMHU (pakTopaMu. Ha akTHBHOE pa3sMHOKEHHE STHX OpPraHH3MOB B OwHoIle-
HO3€ BIMSIOT: BO3AYX, BOJA, MOYBA M, KaK OMOTHYCCKUH (PaKTOp, BUIBI PACTCHUH. DTH IKOJIOTHUYECKHE (aKTOPHI
HEMpEepHIBHO B3aUMOIEHCTBYIOT C OpraHM3MaMH U CO3JIAl0T IJIsl HUX OJIaronpHsaTHEBIE YCIOBUS OOUTaHMS.

Cpenu 3TiX (HaKTOpPOB, SIBISIFONIMXCS HEOPTAaHWUYECKUMHU: TeMIlepaTypa (MHHUMabHbIE, ONTHUMabHbIE U MaK-
CHUMaJIbHBIE KPUTEPUH U CyMMa 3 (QEKTUBHBIX), BIIQXKHOCTh, CBET, COCTAaB M CBOICTBa aTMOC(]Epbl, paJn0aKTHBHOCTD,
penbed aKTHBHO BIUSIOT Ha Pa3BUTHE 3THX BHJOB HACEKOMBIX.

Pa3zButne u apean pacipoCTpaHEHUS ITHX HACEKOMBIX, B UaCTHOCTH BHJBI BpeIuTeNeH CelbCcKOXO03siCTBEH-
HBIX KYJBTYp, U3MEHSIOTCS B 3aBHCUMOCTH OT aOMOTHYECKHX (PaKTOPOB. DTH OHOJIOTHYECKUE TPOLECCH MPOTEKAIOT
elIe B SKCTpPEMAaNbHBIX ycnoBusaX KapakammakcTaHa, BCIIEACTBHE HApYHICHUS HSKOJIOTHYECKOTO PAaBHOBECHS B CBS3U C
BBICBIXaHHEM ApaTbCKOTO MOPSL.

Juis perreHusi BOSHUKIIESH MPoOIeMBl, TI0 BO3JEIBIBAHHIO OBOITHBIX M 0aX4YeBBIX KYIBTYp B TaHHOM PETHOHE,
Ha3pesyia HeoOXOIUMOCTh BEISBICHHUS BHIOBOTO COCTABA BPEAUTENCH OBOIIHBIX M 0aX4eBHIX KYIbTYp, H3yUCHUE BITUS-
HUS 3JICMEHTOB a0MOTHUYECKUX (TeMIlepaTypa M OTHOCHTEIbHAs BIaKHOCTh BO3IyXa, CyMMa A(PQPEKTHBHBIX TeMIIEpa-
Typ) pakTopoB Ha popmupoBaHUe OHOIeHO3a [1].

B pesynpTaTte ucciaeqoBaHu, MPOBOAUBIINXCS B TJAHHOM PErHOHE B T€UEHHE MHOTHUX JIET, OBUIO YCTaHOBIICHO,
4YTO Ha IIOCeBaxX OBOIe-0axueBbIX KynbTyp KapakanmakcraHa OOWTaIOT HMIKECIEAYIOUIMe BUJABI BpEIUTENCH:
yxoBepTka oObikHOBeHHass (Forficula auricularia.), maiickuii xpymr (Melolontha hippocostani F.), osumas coska
(Agrotis segetum Den. et Schif.), Bockiuiarensras coska (Agrotis exclmationi L.), xmomkosas coska (Heliothis
armigera Hb.), oropomnas coska (Mamestra oleracea L.), copka ramma (Phytometra gamma L.), nukast coBka (Agrotis
conspicua Hb.), kanyctHas 6ensirka (Pieris brassicae L.), kanycthas coBka (Mamestra brassiiae L.), kamyctHast Moib
(Plutella maculipennis Curt.), kpecrousetnast 6iomika (Phyllotreta.), myx nyka (Delia (Hylemyia) antiqua), mopkoBHast
myka (Psila rosae), rabaunsiii Tpuric (Thrips tabaci Land.), 6axuesast st (Aphis gossypii Glov.), yprokoBo-kambIioBas
s (Hyalopterus pruni geoffr.), rermunas 6enoxpsiika (Trialeurodes vaporariorum Westw.), xionkoBast 6eT0KpbLUIKa
(Bemisia tabaci Genn.), mayrunnsiit kiem (Tetranychus urticae Koch.), nonesoii kinon (Lygus pratensis L.), morepHo-
Boiii kion (Adelphocoris lineolatus Coeze.), kpecrousernsriii kion (Eurydema oleracea L., Eu.venralis kol., Eu.ornata
L.) u neiaHas myxa (Myiopardalis pardalina Big.) [2].

Jist oripesienieHusl BIMSHUS 2JIEMEHTOB a0OMOTHYECKUX (DAKTOPOB HAa pa3BUTHE BUIOB BpEIMTEIIEH Ha MmoceBax
OBOIIHBIX M 0aX4eBHIX KyJIbTYp OBLIM IPOBENEHBI HCCIeTOBaHNA. AHANU3UPOBAHBI U3MEHEHUS CPEIHECYTOYHOH TeM-
nepaTypbl BO3lyXa, OTHOCHTEIBHON BIQXKHOCTH M aTMOC(HEPHBIX OCAIKOB.

B pesynbraTte mpoBeneHHBIX, B 2015-2018 rT. B 3KCTpeMaibHbIX ycinoBUsSX KapakanmakcraHa, HCCIIETOBaHUN
YCTaHOBIICHO, YTO JUII MacCOBOTO Pa3BUTHA MHOTHX BH/IOB CEILCKOXO3SMCTBEHHBIX BpPEIUTENCH aKTUBHO BIHUSET W3-
MEHEHHE TeMIIepaTyphl BO3yXa B IEPHOJ UX BBIX0/IAa C MECTA 3UMOBKH M B IIEPHOJ] Pa3BUTHS IEPE3UMOBABIIIETO ITOKO-
JICHUSL.

[NomydeHHbIe pe3ynbTaThl MoKa3aid, yTo B Mapte 2015 rosxa temmeparypa Bo3ayxa Oblila HIDKE OKHIAEMOM.
OpHako B IepBoO jAekaje anpelst Habmoaanock +9,3 °C, Bo Bropoit nekane +14,5 °C u B TpeThell JeKaie-TIOBBIIICHHE
mo +19,0 °C, c nakorurleHneM cyMM 3¢ ¢eKkTHBHBIX Temneparyp 167,4 °C Obula co3jaHa BO3MOMKHOCTH PaHHETO
Pa3BUTHUsI OCHOBHBIX BHJOB BpenuTenell Ha gaHHoM nocese. C 22 ampenst ObIIM BBUIOBJICHBI 0a00YKHU MOJTPHI3AIOLINX
COBOK B (hepomoHHOH joBymke. [locnemyromue HaOMIOAEHUS MOATBEP)KIAIOT, YTO B HIOHE M HIOJNE OBIIO pe3koe
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MOBBIILIEHUE TEMIepaTypbl BO3[yXa, T.e. B OTAENbHbIE JHHM CPEJHECYTOUHAs TeMIepaTypa BO3AyXa COCTaBJsiIa
+31-+33 °C, makcuManbHBIH KpuTepuil no +44-+45 °C, 4To OTpULATEIHHO IMOBIHSJIO HAa Pa3BHTHE BpEIUTENCH B
JaHHOM OnoTone. ToJbKO JIMIIB Ha T0CeBaX aKTUBHO Pa3BUBAJINCH BPEIHBIC BUIBI COBOK.

Crenyer oTMETHTB, 4TO B 3uMHHe neprojasl 2015-2016 rogoB HaOm0anoCch MOBBIMICHHE TEMIIEPATYpPhl O
CPaBHEHUIO C MHOrojeTHHMM. B Teuenme nexabps 2015 roma cpenHecyTodHash TeMIleparypa BO3jyXa COCTaBisUIa
2,8-3,4 °C, B nepBoit nekane suBaps 2016 roga 0,7-1,1 °C, Bo Bropo# aekane 2,5-5,1 °C u B TpeThell nekage MUHYC
0,4 °C, takxe coxpaHHBIIHecs Takue Terusle nHH B (eBpane (1,9 °C; -0,9 °C; 9,4 °C) co3zmamu BO3MOKHOCTH
HOpPManbHOH 3MMOBKH Bpemuteneil. [locienyromue OmaronpusiTHBIC yCIOBHS IS MAacCOBOTO BBIXOAA M3 3MMOBKH
BpenuTeNs HaOIIOAINCh C HAYaJloM arpelsi. B CBs3uW ¢ MOBHIIIEHHEM TeMIepaTypsl Bo3ayxa 9,5 °C B mepsoii, 17,1 °C,
Bo BTopoi u 20,1 °C, B TpeThei Aekage COCOOCTBOBAIM BBUIETY 0a0OYKH IEpPEe3MMOBABIINX MOKOJICHHI COBOK CO
BTOpO# aekansl anpensi. Hakommenus cymma 3¢ dexrnBapix Temnepatyp 375,1 °C, npu HikHeM mopore 10 °C B mae
MecdIle, Oald BO3MOXXHOCTh AKTHBHOMY Pa3sBHTHIO 3THX BHJOB BpEIOHUTENEH Ha IOCEBaX CEIBCKOXO3SHCTBEHHBIX
KYJBTYP.

Temnepatypa Bo3nyxXxa B TedeHHe BereTanuoHHoro nepuoga 2017 roma Oblna HHU3KAa M HM3MEHYMBA.
Hacryrutenus Beime 10 °C Habmonanoch ¢ § anpesst 1 BTOPOH JAeKaje Mecslla CpeTHECyTOUHasl TeMIiepaTypa Bo3yxa
cocraBisana 16,3 °C u B tpetheil aexkane 16,5 °C, cpennemecaunas 14,2 °C. [loBslleHue TeMeparypsl Bo3Iyxa B Mae
Mecsle Obllla MHTEHCHBHO, 0 KOHIIA Mecslla HaKoIUIeHbI cymMMa 3 dexTuBHBIX Temneparyp 542,2 °C, 4To cKa3oyoch
ONaronpusATHO JUIi MHOTHX BHJIOB Bpenuieneil, oOHapy)KEHHBIX Ha I0CEBaX OBOLIHBIX M OaX4eBBIX KYJIBTYP.
[Mocnenyroniye neproasl, C Ha4aJlOM TPETHEH JeKabl HIOHS M HIONISTh MECSIEB HAOJ0Aanach BHICOKas TeMIleparypa,
CHIDKCHHEM MHHHMAQJIBHOTO IIpeAeNa OTHOCHUTEIbHOW BIAXXHOCTH Bo3ayxa B mpenenax 20-30 % oceHplo Obun
MIPOJIOIKUTENBHBIMY U OJIarONPHATHBIMH JUTA YXO/1a BpeIUTENel Ha 3UMOBKY.

[loBrimeHne Temmepatypsl Bo3myxa BecHoi 2018 roma HaOmOmamock ¢ TEpBOW JeKaibl ampeds.
CpenHecyTouHasi TeMIIEpaTypa Bo3ayxa B nepBoi aekane anpens cocrasisiin 10,3 °C, Bo Bropoii-13,4 °C u B TpeTbeil
nekage 16,7 °C. B mae Mmecsne ona mosbimanack mo 20,5 °C, 22,5 °C, 21,5 °C, 4uro sBisieTcss 0JaronpHsITHBIM
yCJIOBMEM Il BBIXOJIa HA MECTO 3MMOBKM BBILNICHA3BAaHHBIX BHJOB BPEIMTENCH OBOLIE-0aXYeBBIX KYJIBTYD.
[ToBbilIeHUE cpeHECYTOUHON TeMmepaTypsl Bo3ayxa oT 28,4 °C u Bbllle HAOIIOJANOCTh C TPEThel JIeKa bl UIOHS U B
TEYECHUE HIONII MaKCHUMaJbHBIC KPUTEpUU AOCTUIIH A0 43-45 °C, uTo OTpHUIATENbHO NOBIMAJIO Ha Pa3BUTHE 3TUX
BHUJI0B. B 3TOT mepuos cpeHecyTouHas OTHOCUTENbHAS BIaXKHOCTh BO3/lyXa CHIXaachk 10 31-35 %, ux MUHUMAaNbHBII
kputepuii 20-25 %, 4TO OTpULIATETIFHO CKa3bIBACTCS HA Pa3BUTHA ITUX BUIOB HaCEKOMBIX. Il09TOMY B TedueHUe UIONS U
aBrycTa MECSILEB JTUHAMHKA YACICHHOCTH BPEAHBIX BUIOB COCTABIIUIA HIKE OT OJKUIAEMOM.

[lomydeHHbIe NaHHBIC HWCCIIEIOBaHMI IOATBEPXKIAIOT, YTO PE3KHE IOBBIIICHUS TEMIEpaTyphl BO3AyXa H
CHIDKCHHE OTHOCHTEIBHOW BIAXHOCTH OBIIM OJHMMH U3 OCHOBHBIX (DAaKTOPOB HAaMMEHBINETO pPa3BUTHA U
pacIpocTpaHeHus BpeauTelieil 0Bole-0axueBbIX KyIbTyp.

Taxum 00pa3om, B IKCTpeMaNbHBIX ycnoBHAX KapakanmakcTana OHosKonmornueckas 0cOOCHHOCTh M AWHAMUKA
Pa3BUTH BBIIIC HA3BAHHBIX BU/IOB BpeAUTENIEH, OONTAIONIMX HA MOCEBAX OBOIIE-0axXxueBBIX KYJIBTYD, 3aBUCAT OT U3Me-
HEHHS TeMIIepaTypbl BO3yXa, OTHOCUTEIBHON BIAXKHOCTH. VIHTEHCHBHOE MOBBIIIEHHE TEMIIEpaTyphl BO3IyXa C alpesst
MecsIa M MPOAODKEHHEM 0 KOHLA Mas CIIOCOOCTBYIOT MAacCOBOMY paclpOCTpaHeHHIO Bpenuternei. [loBwlmeHne
CpeIHEeCYTOUHOM TemmepaTypbl Bo3ayxa oT 32-35 °C, CHI)XEHHE OTHOCHUTEIbHON BIIAXXHOCTH 1O MUHHUMAIbHOIO
npenena 15-20 % oTpuIaTeNbHO BIUSIOT HA Pa3BUTHE OCHOBHBIX BBIIICHA3BAaHHBIX BUIOB BpeAMTENICH Ha IOCEBax.
IToaToMy cpenn W3ydYeHHBIX MEPUOJOB OJArONMPHUATHBIM OKa3ajcsi BereTalMoHHbIM mepuox 2016 roma, korga Ha
mmoceBax Hambouliee KOJIWYECTBO PACIpPOCTPAHEHHBIX BHUAOB COBOK, TaKHe KaK O3WMMasi, XJIOTIKOBas, COBKAa ramMma. 3
COCYMIMX BHIOB BpEOUTENICH IIMPOKO pACIpOCTPAHCHHBI YPIOKOBO-KAMBIIIOBAs, KaIllyCTHas, OaxdueBas T,
JIFOIIEPHOBOM KJIOM M NMAyTHHHBIN KJIET.

HeOnaropusTHeIM 1epuoaoM ISl MacCOBOTO Pa3BUTHS BpeAWTENeH 3aMKCHPOBAaH BEreTallMOHHOTO MepHoia
2017 rona. HecMoTpsi Ha akTHUBHOE PaclpOCTpaHEHHE BpeAMUTENell ¢ Hayala Masi Mecsila, C MEePBOM JIeKaJbl HUIOJS 10
KOHIIa aBrycTa YMCICHHOCTh BPEAMTENICH cOCTaBisula HaMMEHbIIee KOJMMYecTBO. Ha OTAenbHBIX MOceBax OryprioB B
KOHIIE BeTreTalllny PacIpoCTpaHeHbl OaxyeBas T U Ha OaxyakaHaxX MayTHHHBIN KJIEII, IPOTHB KOTOPHIX MPOBOIMIUCE
3aIIUTHBIE MEPOTIPUATHS C COXPAaHEHHEM YPOKas KyJIbTYpHI.

PesynbraTel nccnenoBaHU emeé pa3 MOTABEPXKAAIOT, YTO B TOJBI MHTEHCHBHOTO IOBBIIICHUS TEMIIEPATypHI
BO3/yXa BPEIWTENH PA3BHUBAIOTCS B HAWOONbIIEM KOIHUecTBe. Pe3koe koneOaHHe TeMIlepaTypsl BO3yXa B TEUEHHUE
JIeKaJbl ¥ TIOBBIIICHNE CPETHOCYTOYHOM TeMmeparypsl Bo3ayxa oT 30-34 °C, cHmKeHHEe OTHOCHTEIBHOM BIQXKHOCTH 10
15-20 % sBIArOTCA OCHOBHBIMH (DaKTOpaMH ISl yXOAa B JICTHIOIO IHanay3y. OTH KPUTEPUH PEKOMEHIOBAHBI LIS
MIPOBEJICHUS] KPAaTKOCPOYHOTO M JIOJITOCPOYHOTO MPOTHO3UPOBAHUS BHUIOB BpEAMTENEH OBOIIE-0OaxueBBIX KYIbTYp B
JKCTpeMallbHBIX ycloBuax Kapakanmakcrana.

CIIMCOK JINTEPATYPbI
1. Topenuszos, E.III. UuterpupoBannslii Merox 3ammta pactenuid / E.IL. TopenuszoB. — Hykyc: «Kapakanmakcrany,
2013. - C. 178-182.
2. Xomxaes UI.T. DHTOMONOrMs, 3amyMrTa CEIbCKOXO3SAHCTBEHHBIX KYJIBTYp M OCHOBBI arpOTOKCHKOJIOTHH /
HI.T. Xomxkaes, D.A. Xonmypanos. — Tamkent: «®@any, 2009. — C. 193-197.

25



ISSN 2308-4804. Science and world. 2019. Ne 11 (75). Vol. I.

Mamepuan nocmynun ¢ peoaxyuro 17.10.19

ABIOTIC FACTORS AFFECTING THE ECOLOGY OF INSECT SPECIES
IN EXTREME CONDITIONS OF KARAKALPAKSTAN
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Abstract. The article presents the results of the study of the main types of pests of vegetable and melon crops in
extreme conditions of Karakalpakstan. The influence of elements of abiotic factors on the development and distribution
of species of pests living in this biotope is determined. The dominant factors of the decline in the humber of the main
types of pests and the role of changes in air temperature, relative humidity for the mass development of pests in Kara-
kalpakstan are studied.

Keywords: vegetables, melons field, pests, developmental biology, temperature, humidity, abiotic factors.
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BJIMSAHUE AI'PECCHUBHbBIX CPE/l HA IIPOYHOCTDH U PA3PYIIEHUE
HIITAKJIEBOYHOI'O COCTABA U3 HEMETAJUVIMYECKUX MATEPUAJIOB

J.A. Ad3anoBal, JI.C. Mbip3aaues?, X.A. Aomenos’, C.K. JKbuikbi6aeBa 4, M.A. AIbMyXaHoB®
135 kanuaT TEXHUYECKNX HAYK, JOLEHT, 4 MarucTp
IOxHo-Kazaxcranckuii yHuBepcuTeT uMeHH MyxTtapa Aya3oBa (IIIbIMKeHT),
Koxmerayckuii yausepcuter um. A6as Meipzaxmerosa, Kazaxcran

Annomayus. B cmamve paccmampugaromcsi 6ONpoCbl RO NOLYHEHUIO WNAKIEB0UHO20 COCMABA HA OCHOBE
INOKCUKCUTUMAHOB020 OIOKCONONUMEPA KCUTUMANA, HOJIYYEHHO20 U3 OMX0008 2UOPOTUZHOU U MACLONCUPOBOLL
npomviuiiennocmu. LlInaxkieeounviii cocmag omHOCUMCs K JIAKOKPACOYHOU NPOMBIUAEHHOCHU U MOJICem Oblmb UC-
NOIb308AH NPU NPOU3BOOCHIEE IAKOKPACOYHBIX PAOOM — 05l GbIPAGHUBAHUS MEMALIUYECKUX U HEMEeMALIUYECKUX No-
sepxHocmeti. Paccmompenvl 8ONPOCHL NOBLUUCHUSL  (DUIUKO-MEXAHUYECKUX COUCME WNAKIEB0UHO20 COCMASA,
COKpaujeHue 6peMeHU GblCbIXAHUS, YMEHbULeHUsT MOIUUNBL OeeKmMHO20 C0si NPU COXPAHEHUU RIACHMUYHOCHU
CcOCMasa WnAKIe804HO20 COCMABA.

Kniouesvie cnosa: acpeccusnas cpeda, CGOUCMSBA, NOKPLIMUS, CMONA, INOKCUOHO-HOBOJNAUHBIL
b610KCONnOIUMED, KCUNUMAH, WNAKILEEKA

B cBs31 co BceBO3pacTaloIUMU TeMIIaMH IIPOU3BOACTBA BO BCEX OTPACISIX MPOMBIIIJICHHOCTH YBEIHMYUBACTCS
KOJIMYECTBO JKCIUTyaTHPYEMbIX B arpecCHBHBIX cpelax 00OpynoBaHHs M MeTaiokoHcTpykuuu. [IpumepHo 30-45 %
MIPOMBIIICHHBIX METAIIOKOHCTPYKIMH HAaXOAWTCS II0J] BO3ACHCTBHEM AarpecCHBHBIX cped. 11 MOBBIIICHUS
JIOJTOBEYHOCTH OOOPYZOBAaHUS M METANIOKOHCTPYKLMH HEOOXOAMMO NPUHHMMATh MEpHI, CHIDKAIONINE WU
HCKJIIOYAIOIINE arpeCCUBHBIC BO3ACHCTBUS HAa KOHCTPYKIHHU. TpebyeMas TOIroBEYHOCTh KOHCTPYKIMH MPH HATHIAU
arpecCUBHBIX BO3JCHCTBHI MOXKET OBITh 0OecreueHa MPUMEHECHHEM PA3INYHBIX 3alIUTHBIX MTOKPBITHH, KOTOPBIE IEISAT
Ha 4YeThIpe OCHOBHBIX BHJA: JIAKOKPACOYHBIE, TOJCTOCIOWHBIC, IICHOYHBIE W OOJIMIIOBOYHBIC. l3roToBieHue
JIAKOKPACOYHBIX MOKPBITHH M MX 3KOHOMHUYHOCTH OOBSACHSETCS BO3MOXHOCTSAMH HM3TOTOBJIEHHUS JIAKO-KPACOYHBIX
MaTepHaJIOB CaMBIX PA3JIMYHBIX PEIENTyp, 00ecreuynBalonX TpeOyeMble CBONCTBA B TOKPBITHH.

bopsba c kopposuell — ogHa W3 BaXKHEWIIMX HpOOJieM, HAIPaBJICHHBIX Ha MNOBbINIEHHE 3(deKkTHBHOCTH
IIPOM3BOJICTBA U KauecTBa paboT. OcTpoTa 3Toi MpoOIeMbl BO3PACTaeT, HOCKOIbKY TEMII pOCTa KOPPO3HOHHBIX ITOTEPh
3HAYUTENBHO TPEBBIIIAET TEMIIBI POCTa NMPOU3BOJACTBA MeTaioB. OCHOBHBIE HOTEpU OT KOPPO3UH OOYCIIOBICHBI
MIPEXKIEBPEMEHHBIM BBIXOJIOM H3 CTPOS METAJUIOKOHCTPYKIMH, CTOMMOCTh KOTOPBIX 3HAUMTENHHO IIPEBBIIIAET
CTOMMOCTh METaJlla, WCIIOJIb30BAHHOTO Ha WX m3roroBiieHHe. Clofa e OTHOCITCS 3aTparhl Ha NpoduiIakTHYecKoe
oOciyxuBaHHE, PEMOHT M 3aMEHy OTICNbHBIX JeTaneld. Bropas KpynHeimas craTesi YOBITKOB 0O0ycIIOBJICHA
HEOOXOANMOCTBIO OCYIIECTBIEHHS KOMILIEKCa MEPONPHATHH MO O0pbOe ¢ Koppo3uel. DTo — HaHECEHHEe PA3IHMYHbBIX
MOKPBITHH (METAIIMIECKNX, OKCHIHBIX, JJAKOKPACOYHBIX M T.I.), IINAKIEBOYHBIX COCTaBOB, NPHMEHEHHE CMa3OK,
HUHTHOUTOPOB KOPPO3HH, HCIIOJIB30BAaHUE CPEACTB U METOAOB XUMU4YecKoi 3ammThl [1, 2]. [Ipobnema koppo3un — 3T0
npoOiieMa TOBBIIIEHUS] IKCIUIYaTallMIOHHO-TEXHUYECKOM HAJIe)KHOCTH U JOJITOBEYHOCTH METAIOKOHCTPYKIIHH,
9KOHOMHYECKH BBITOJHOTO HCIOJB30BaHUA 3EMHBIX PECYpPCOB M MAaTEpUANbHBIX CPEICTB. 3alluTa METaJUIOB
JIAKOKPAaCOYHBIMM TOKPBITHAMHU — HambOoyiee CTapblii M OAMH W3 CaMBIX PAaCIPOCTPAHEHHBIX CIIOCOO00B OOPHOBI ¢
Koppo3uell. OCHOBHBIMH JOCTOMHCTBAMH JIAKOKPACOYHBIX TIOKPBITHH SBIAIOTCSA: CPaBHUTENIbHAS JCIICBU3HA,
OTHOCHTEIIbHAS MPOCTOTa HAHECEHUS; JJETKOCTh BOCCTAHOBICHHUS Pa3pyIIEHHOTO MOKPBITHS; COYETAeMOCTh C JPYTUMHU
croco0amMu 3alUThl; BO3MOXKHOCTH IIOJIy4CHHUS! TOKDPBHITHSH JH00Oro ILBeTa, OOJIANAIOIIUX Hapsily C 3al[UTHBIMH
CBOCTBaMH KpPAaCHBBIM BHEIIHUM BHIOM. JIaKOKpacouHBIi MaTepwaj, HAHECEHHBIH pPaBHOMEPHBIM CJIOEM Ha
OKpAaIlIMBAaeMYIO IIOBEPXHOCTb, MOCJIE CO3AaHMs aAT€3MOHHON CBSI3M C HEH B Ipoliecce MICHKO0Opa30BaHus CTAHOBUTCS
nokpeITHeM. Ilpn cooTBeTcTBYyMOImEM MOA0OpPE MaTepHalioB M Criocoba HAaHECEHWs A3TH TOKPHITUS 00ECHedHBaIOT
JIOCTATOYHO HAJ/ICXKHYIO 3aIUTY METAIIIMYECKNX KOHCTPYKIMI OT KOPPO3UH B aTMOCc(epe U pslie KOPPO3UOHHBIX Cpel.
OCHOBHOE yCJIOBHE ITOJTY4EHHs MOKPBITHS TPeOyeMOoro KauecTBa — MpaBUIIbHBII BEIOOP JIAKOKPACOYHOro MaTtepuana. B
MIOHSTHE CUCTEMbI MOKPHITUSI BXOAUT COBOKYITHOCTB IOJrOTOBHTENHHBIX CIIOEB C HOKPHIBHBIMU. [10ATOTOBUTENEHBIMU
CJIOSIMH SIBIISTIOTCSI TPYHTOBKH ¥ IITIAKJIEBKH, KOTOPHIE 3aBUCAT OT CIIEIU(PHUUECKIX CBOWCTB MaTepHaja 3amlUIacMon
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Abzalova D.A., Myrzaliev D.S., Abshenov Kh.A., Zhylkybaeva S.K., Almukhanov M.A., 2019
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MIOBEPXHOCTH, €€ IIEPOXOBATOCTH, YMCTOTHI, BIAXKHOCTH, XUMHYECKOW HPUPOAB! U T.1. Ha3HaueHHe rpyHTOBOUHBIX
CJI0EB — OOECIIEUNTH a/Ir€3MOHHYIO CBSA3b MEX/Y OKPAIIMBACMON MMOBEPXHOCTHIO U MOCIEAYIOIUMHU CIOSIMH CUCTEMBI.
HasnaueHue MIMakIeBOYHBIX CJIOEB — BBIPABHMBAHUE HEPOBHOCTEH MOATOTABIMBAEMOM IOJI OKPACKY MOBEPXHOCTH.
[TnacTmacchl ¥ ¢MOJTBI 00J1/IAI0T BEICOKOI KOPPO3HOHHOM CTOMKOCTBIO BO MHOTHX arpeCCHBHBIX CPEAax, B TOM YHUCIE B
BOJIC M psae KucioT u menoyeit [3]. [ToaToMy MOKPHITUS U3 3THX MATEPUATIOB MPUMEHSIOT IS 3allUThl METAIa OT
Koppo3un. Yamie Ipyrux HCHONB3YIOT (eHON — (OpMalIbACTUAHBIC, STOKCHIHbIC, KPEMHUHOPraHUYECKHE CMOJIbI,
ac¢anpTo-ONTYMHBIE TIOKPHITHA. B Hacrosiee BpeMsi pa3paboTaH psAn CHOCOOOB 3aIIUTHl METAIUIOKOHCTPYKIUH U
00opynoBaHUA OT HEHCTBHA pPAa3IMYHBIX XWMUYECKH AKTHBHBIX Cpell IOKPBHITHSAMH Ha OCHOBE IIOJIMMEPHBIX
KOMHO3ULHUHA, pe3uHod W T.0. OIHAKO, MHOTHE M3 CYLIECTBYIOLIIMX METOIOB 3aIlUTHl OOJNANAIOT CYIIECTBEHHBIMU
HEJOCTaTKaMH (CJI0KHOHM TEXHOJIOTHell HaHEeCeHUs HOKPBITHA, Hed()(EKTHBHOCTHIO IOKPHITHS BO MHOTHX cpeaax,
BBICOKasi CTOUMOCTb IOKPBITHS H JP.).

B wmamy 3amauy Bxommima paspaboTka Hambonee 5(QeKTHBHOrO Merona 3aIlIUTHl OT  KOPPO3UH
METaIOKOHCTPYKLU, 00opynoBanus, Tpyo u T.4. K 3TOMy Merony ObLIM HpenbsBieHBI CleAyloliue TpeOoBaHUS:
TEXHOJIOTUUECKHH TPOLECC TOJDKEH OBITH MPOCTHIM C MPUMEHEHHEM MaKCHMaJjbHOW MEXaHW3allMu M aBTOMAaTH3aLlUH,
KOMITOHEHTBI JIOJDKHBI OBITH JOCTYIHBIMH M HEIOPOTOCTOSIIMMHM, TepMHYecKass oOpaboTKa MOKPHITHI HE OJDKHA
TpeboBarh OONbIIMX 3aTpaT. B KayecTBe OCHOBHOIO MaTepHana JUls IIMAaKJIEBOYHOIO COCTaBa ObUI BBHIOpaH 3IIO-
KCHHO-HOBOJIauHbld Onokcononumep keuautana (OHBC,) B KOMIUIekce € TMIACTU(GHUKATOPOM U HAMOIHUTEIEM,
CHOCOOHOE K caM03aTBep/ICBaHMIO, 00J1aJaiolIee MOBBIIIEHHONH KUCIOTOCTOMKOCTBIO, XOPOIIEH aare3uei K MeTaty u
CIIOCOOHOE NP OIPENENICHHBIX PEeKUMaX TEIIOBOI 0O0pabOTKM AaBaTh MPOYHBIN dManenoJoOHBI Matepuan [4, 5].
J171st MOBBIICHUS] XUMUYECKON CTOMKOCTH U MPOYHOCTH IITIAKJICBOYHOTO COCTaBa B COCTAB MOKPBIBHOW MacChl BBOIHIIN
HAaIIOJHUTEIb, & I YCKOPSHHUS 3aTBEpACBAHUS TOKPHITH — OTBEpAUTeNb (Tabnuna 1).

Tabnuya 1
Penentypa mmakjaeBo4YHOr0 COCTaBa HA OCHOBE IMOKCUKCHJINTA- HOBOM CMOJIBI
Ne HaWMEHOBaHHE KOMIOHEHTOB npeaHa3HauYeHHEe KOMIIOHEHTOB
1 snokcukcurTanoBas cmoia (OKC-20) HCTIOJIB3YETCs KaK KOMITJICKCOOOpa30BaTeNb /IS MIOBBIICHHS Ka4eCTBa
3aIIUTHON TUICHKU
2 JulyTundTanar IacTUHUKATOD
3 BEPMHKYJIHT HAIOJIHUTEIh
4 MOJTUITHICHIIOTHAMIH OTBEpJAUTEIh

B Ta6J'II/ILIe 2 peACTaBIICHBI (I)I/ISI/IKO—MGXElHI/I‘IeCKI/Ie CBOICTBa IIITAKJIEBOYHOIO COCTaBa HAa OCHOBE
MOKCUKCUIIMTAHOBOM CMOJIBI M U3BECTHOTO.

Tabauya 2
Du3UK0-MeXaHHYeCKHe CBOIICTBA IINMAKJIEBOYHOI0 COCTABA HA OCHOBE
IMOKCUIHO-HOBOJIAYHOI'0 6J10RCOHOJ'IPIMepa KCHJINTAHA
DHU3HKO-MEXaHUYECKHE CBONCTBA MOKAa3aTel
TBEPAOCTH 110 M-3, yCil.eJl. TocIe BBICKIXaHus pH Temne-parype, °C, ne menee 18-20°C 0,98
BpeMsl BBICBIXaHUs], Jac. 5
M3rub MOKPHITHS, MM, HE OoJiee 1-2
resb-ppakuust, % 99,8
IJIACTUYHOCTb, %0 18
yA000HaHOCHMOCTh XOopomas
M (pyeMOoCTh xopouias
aJre3usi o0 METOAY PEIeTYaThIX HaJIPe30B JI0 UCIbI-TaHus,0aI11 1
HNPOYHOCTh NPH yAApe, KI'c/cM 50,0

W3 npuBeseHHBIX NaHHBIX (U3UKO-MEXaHUYECKHX CBOWCTB INMAKJIEBOYHOIO COCTABAHA OCHOBE DIOKCHUIHO-
HOBOJIAYHOTO OJIOKCONOJIMMEpA KCHJIMTaHAa CJEAYeT, YTO JaHHBIH cOCTaB oOllazaeT BBICOKOH anresmeid
YIOBJICTBOPUTEIBHBIME MEXAaHHYECKHMH XapakTepucTHKamu. [lOKpbITHs, H3roToBIeHHBle Ha ocHoBe OHBC
KCWJINTaHa, MOJU(QHUIMPOBAHHOTO BEPMHKYJIUTOM, OTIMYAIOTCS XOpollel aare3wei, 3JacTHYHOCTBIO, CIIOCOOHOCTHIO
OTBEPXIAThCsl 0€3 BBIZETICHUS JIETYYHX BELIECTB, MaJlOH yCaJKOH B MPOIECCEe OTBEPIKICHUS, BHICOKOH MEXaHHMYECKOH
NPOYHOCTBIO, XOpouIeil XuMUuYeckod W atmochepHoil ycroitunBocthlo [6]. Hapsmy ¢ ¢u3HKO-MEeXaHHYECKHMH
CBOHCTBAaMH, CTOWKOCTh K BHEIIHMM BO3JEHCTBHSAM SBISIETCS TJIABHBIM IIOKA3aTeleM ONPEASISIOINM KadeCTBO
JIAKOKPACOYHBIX NOKPbITHH. [1InakieBoYHbIi cOCTaB HAHOCWIM Ha IUIACTUHKHU pa3mepoM 30x30x3 mm u3 cramu Cr. 3.
INoy4eHHOE IOKPBITHE MOKA3AJI0 YAOBIETBOPUTENBHYIO CTOMKOCTH Cpele ¢ IapaMH CEPHOH KHCJIOT, HOPMajlbHOM
pacTBOpe eIKOTO HAaTpa U BOJbI. Pe3yabTaThl HCTIBITAHUN IPUBEACHBI B TabnuIe 3.
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Tabnuya 3
XuMH4YecKas CTOHKOCTD IIMAKJIEBOYHOI0 COCTABA HA OCHOBE
MOKCH/IHO-HOBOJIAYHOI0 (JIOKCONOJMMEPAa KCHJIMTAHA
Ne arpeccuBHas cpeaa KOHLeHTparws, % BpPEMsI MCTIBITAHHUS, CYTKH oneHka croiikoctu Ik,
Oan
1 H2O JIHCT. 500 1
2 NaCl 3 210 1
3 NaOH 10 140 1
4 NaOH 20 120 1
5 H2SO04 10 180 1
6 H2SO4 25 140 1

[TomydeHHBIE HaHHBIE MO3BOJSAIOT YTBEP)KAATh, YTO KOPPO3HMOHHAS CTOWKOCTH IIIAKIEBOYHOTO COCTaBa Ha
OCHOBE 3ITOKCHIHO-HOBOJAYHOTO OJIOKCONONMMEpa KCHIWTaHA, B OCHOBHOM, OCTaBalach Ha XOPOIIEM YPOBHE, U
JTAaHHBIH COCTAaB MOXKET OBITh MCIOJIb30BAH JUIS BBIPAaBHMBAHHUSA METAJUIMUECKUX M HEMETAJUIMYECKHX MOBEPXHOCTEH,
IIepOXOBATHIX HEPOBHOCTEH U Ky30BOB aBTOMOOHIICH.
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THE INFLUENCE OF AGGRESSIVE ENVIRONMENT ON THE STRENGTH AND
DESTRUCTION OF PUTTY COMPOSITION OF NON-METALLIC MATERIALS
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Abstract. The article deals with the issues of obtaining a putty composition based on epoxyxylitane block co-
polymer xylitane obtained from waste hydrolysis and fat-and-oil industry. Putty composition refers to the paint industry
and can be used in the production of paint works for leveling metal and non-metallic surfaces. The questions of increas-
ing the physical and mechanical properties of the putty composition, reducing the drying time, reducing the thickness of
the defective layer while maintaining the plasticity of the putty composition are considered.

Keywords: aggressive environment, properties, coatings, resin, epoxy-polish block copolymer, xylitol, putty.
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3AIMTA METAJIVIOB OT KOPPO3UHN
JIMTHUHOBBIMU MOJNP®UKATOPAMU P KABUUH

H.A. A6zanosal, I.C. Meip3anues?, X.A. A6menos’, A.A. Typanos*, M.A. AIbMyXxaHoB®
13,5 kapUIaT TEXHUYECKUX HAYK, IOLEHT, 4 MAarucTpaHT
OxnH0-Ka3axcranckuii yaHuBepcuTeT nMeHn MyxTtapa Aya3oBa (LLIsIMKeHT),

Koxkmerayckuii yanBepcutet nM. Abas Mrip3axmeroBa, Kazaxcran

Annomayus. B cmamve paccmampugaiomes 60npocel 0 npooneme NosblueHUs HA0eHCHOCMU U 001208eUHO-
cmu 060py008aHUs U MEMATNOKOHCMPYKYUTI NPOMbLUUTIEHHOCMU. B Hacmoswee epems 6onvuioe 3nauenue umeiom pas-
pabomKuy, HanpasienHvle HA yEenuyeHue CpoKa CIyHcObl O0elicmeyliouux 00beKmos: CMpOUmenbHbX MemaloKoH-
cmpykyuti, mpyoonposooos, mexmoao2uiecko2o 06opyoosanus u npodux. OOHUM U3 MAKUX HANPAGIEHUU A6IAEMCs
paspabomka aHMUKOPPOIUOHHBIX JUSHUHOBLIX MOOUPUKATNOPOE PIHCABYUH HA OCHOBE NPOMBIUIEHHBIX OMX0008
peauonos Kazaxcmana. IIpogedenue nayuno-ucciedo8amensckux pabom 6 HanpagieHuu pacuuperus accopmumenma
ABNAEMCA AKMYANbHOU, Npakmuieckou sadauei. JlueHunosblii MOOUDUKAmMOop pacasuuHbl Modcem Oblmb UCNOTb30BAH
01 NOO20MOBKY NOBEPXHOCMU UZ0EUT U MEMATIOKOHCMPYKYUL NOO OKPACKY C Yeablo npeobpazoeéanus npooyKmos
KOPpO3UU 00 XUMULECKU-CIMOUKUX 6000HEPACMBOPUMbIX COCOUHEHUTL, NPOYHO CEA3AHHBIX C NOBEPXHOCMbIO MEMAIId.

Knrwouegvie cnoea: acpeccusnas cpeoa, 3auummuble CEOUCMBA, PAHCAGUUHA, MOOUPUKATOD DIHCAGUUHD,
NOKPbIMUSL.

[TpumeHeHne rPyHTOBOK-MOIU(PHUKATOPOB PKaBUMHBI O3BOJISIET B MOJTOPA-TPU Pasa MOBBICUTH CPOK CITYKOBI
JIAKOKPACOYHBIX MOKPBITUH, 10 CPAaBHEHHIO C OYMUCTKON M OKpalIMBaHMEM B PYUHYIO, HEMOCPEICTBEHHO IO pPXKaBOM
moBepxHOCTH, Ha 25-30 % CHHU3UTH TPYIOEMKOCTh M YIYUIINTh CAaHUTAPHO-TMUTMEHHWYECKHE YCIOBHA pPaboOT 1o
MOJAroTOBKE MmoBepxHocTH. OCHOBHOE HAIpaBlieHWE NMPU pa3paboTKe COBPEMEHHBIX MOAM(UKATOPOB IPYHTOBOYHOTO
THIIa, MEXaHN3M BO3/CHCTBHUS KOTOPHIX Ha PXKABUMHY 3aKJIIOYACTCS OJHOBPEMEHHO B INEHETpalWH, CTAOMIN3alnU U
npeoOpa3oBaHUK NPOAYKTOB Kopposuu. IIpn pa3paborke MoAn(UKATOPOB PXKABUMHBI, NPEXKIE BCETO, YIUTHIBACTCS
HEOOXOANMOCTh HCIOJB30BaHUS IUICHKOOOpa30BaTelsl, OO0Iafaomero Xopomield IMpONUTHIBAIONIEH CHOCOOHOCTBIO,
BBICOKMMH OapbepHBIMHM CBOWCTBaMH WM aAre3well K IMOUIOKKEe. B TO ke Bpems, A CO3MaHMS YHHBEPCAJIBHOH
TPYHTOBKH-MOJM(UKAaTOpa prKaBUMHBI, IUIEHKOOOPA30BaTEeNbh NODKEH OO0ECHEYMBATh XOPOIIYI0 COYETaeMOCTh C
MOKPBIBHBIMA ~ XUMCTOMKHMH W aTMOC(EPOCTOHKMMHM JIAKOKPACOYHBIMH ~MaTepHallaMd Pa3IMYHOH IPHUPOJBI.
[IpoBeneHHbIE HCCIEOBaHUS TO3BOJWIM  yYCTAHOBHTb, YTO CpeAM HauOojiee MPHUMEHSEMBIX XHMCTOMKHX
npeobOpas3oBareneii, ¢ Jy4IIUM KOMIUIEKCOM CBOMCTB B KOMIUIEKCE C JIAKOKPACOYHBIMH MOKPBITHSIMH Ha OCHOBE
STMIOKCUKCUIHO-HOBOJa4yHOro  Onokcomonumepa kcuwiutaHa (OHBC), obmamator nydmied  nponuThIBaroLIeH
ciocobrocThio [1, 3, 4]. s MOBBIMICHHUS 3aIUTHBIX M JEKOPATHBHBIX CBOWCTB MOAU(HUKATOPOB PIKABUHHBI B €€
COCTaB BBEJICHBI ITUTMEHTHl W HAIIOJHMTENH, & TaKKe KOMIUIEKCOOOpa3oBaTeN M WHTUOUTOPHI, 3Q(PEKTUBHOCTh U
ONTHMANbHBIE KOHLEHTPAIMM KOTOPHIX ONpPENEISUINCh  SJIEKTPOXMMHUYECKUMHU METOAaMH U yCKOPEHHBIMHU
UCTIBITaHUAMH. PaboThl B 3TOM HamlpaBieHWH OBUIM TPOIOJDKEHBI C LENbIO NOBBIMICHUS 3alIUTHBIX CBOHCTB MOJAMU-
(MKaTOPOB prKaBUMH, COKpAIEHUS pacxoja AC(PHUIUTHBIX KOMIIOHEHTOB W CHIDKEHHS CTOMMOCTH TPYHTOBKH. B
pe3ynbTare MpOBEJCHHBIX HCCIIEA0BaHUH, pa3paboTaH HOBBIH COCTAaB JIMTHUHOBOTO MoaudukaTopa pkaBuunsl (JIMP)
Ha OCHOBE MPOMBIIUICHHBIX OTXOJOB THIAPOJIM3HOMW M MAacjoXXUPOBOH IPOMBIIUICH-HOCTH ¥ BEPMHKYIJIUTA,
oOaaromas OJHOBPEMEHHO BBICOKMMH IEHETPHPYIOIINMHY, CTAOMIM3UPYIOIMMH U IIPEe0Opa3youMH CBOHCTBaMHU.
Ona mnpeaHa3HAaYeHa, B OCHOBHOM, TSI NPUMEHEHHS B KOMIUIEKCHBIX CHCTEMax XHMCTOWKHX JIaKOKPACOYHBIX
MOKPBITUH  JUIS  TPYHTOBAaHUS TNPOKOPPOJMPOBABIIMNX IOBEPXHOCTEH YEPHBIX METAIOB, IIOABEPTaOIIIXCS
BO3/ICICTBUIO IPOMBILINIEHHOW aTMOC(EpPBI, a TAKXKE IEPHOIUUECKOMY O0JIMBY KHCIOTAMH U LIEJIOYaAMH.

I[Tpu 3TOM HCcien0BaHNe BOJONOITIOMIEHHS ABYXCIOHHBIX MTOKPBITHI HA OCHOBE JIMTHUHOBOTO MouduKkaTopa
P’KaBYMHBI B KOMIUIEKCE C JaKOKPAaCOYHBIMM MaTepHajaMH Ha MPOKOPPOIUPOBABIICH MOBEPXHOCTH, 3aBUCSINETO MPHU
MIPOYMX PABHBIX YCIIOBHSIX, OT BIMSHHUS CIEHUAIBHBIX J00aBOK HAa CKOPOCTh M TIIyOMHY MPONHTKH PacTBOpaMHU
IUIEHKOOOpa3oBaTeneld Cios HPOAYKTOB KOPpPO3WMH, Ha aJre3MOHHOE B3aMMOJEHCTBHE C IIOJUIOKKOW M IUIOTHOCTH
MOJTYYEHHOW TJICHKH, ITOKA3bIBAET, YTO BEJIMUMHA PABHOBECHOTO BOJOIOTIIONICHNS, XapaKTEPU3YIOlIasl B 3HAUNTEIILHOM
CTETIeHN CBOMCTBa pa3pab0TaHHOTO JIMT'HUHOBOTO MOJM(HKATOPA PXKaBYMHBI HAa MPOKOPPOANPOBABIIEH TOBEPXHOCTH
3HAQUUTEJIBHO HIKE, YeM NpU IPUMEHEHHH IPOMBINIIEHHOH TPYHTOBKU-MoauduKaTopa pxkaBumHbL. s Bcex
HCCIIEeJOBAaHUH MCIOIb30BAMCH 00pasibl 3 cTanu Mapku CT.3, MOKPBITHIE PABHOMEPHBIM CJIOEM ITPOIYKTOB KOPPO3UH
TommuHOW 35-45 MKM, MOJydeHHBIE B pe3yibTaTe SKCIIOHHPOBAaHUS 00pas3ioB B TeueHHe 3-4 mecsmes. [IpomgyKTsi
kopposuu conepkat y-FeOOH (90 %) u Fe203 (10 %). Anre3ust TpyHTOBOK K MPOKOPPOIMPOBABILNEN OBEPXHOCTH,
onpenenenHast B coorBercTBUM ¢ ['OCT, cocraBmser 1-2 Oamma. IIMOTHOCTH JNAaKOBBIX IUICHOK, OIpe/eIeHHas
U3BECTHBIM criocoboM [4], B ciyuae Moaupukatop pxasuunsl (JIMP + DHBC,) 3amertHo Bbiue (1,03 r/cm®), uem s
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NPOMBIIIERHOTO Moau(ukaTopa pxkasuunbl [IPJI-cx (0,97 r/cm®), 4TO KOCBEHHO CBHJETENBLCTBYET O OOJBIION
YIOPSIIOYEHHOCTH ¥ TUIOTHOCTH CTPYKTYPHI IUIeHKU. OHAKO pa3nuyusi, HaOogaeMble PU HCCIIeI0BaHNN KUHETHKA
BOJIOTIOTJIOMICHHS Y pa3paboTaHHOrO MOIU(UKAaTOpa pIKaBUMH, OKa3bIBAIOTCS HE CTOJIb CYIIECTBEHHBIMU IO
CPaBHECHUIO C aHAJOTUYHBIMHM XapaKTEPUCTHKAMH JISl CEPHUUHO-BBITYCKAaEMOW IPYHTOBKU-MOAN(HUKATOPA PIKAaBUNHBI
(ITPJI-cx). U3 aKcriepUMEHTaIbHBIX JaHHBIX CIIEIYEeT, YTO pa3paboTaHHbIe HAMH MOJU(UKATOPHI PXKABYMHBI 00JIa1a10T
3HAQUUTEJIBHO MEHBIIUM BOJOIOIJIOIIEHHEM IO CPAaBHEHHIO C M3BECTHBIMH MoOJU(UKATOpaMH  prKaBYMH.
CyllecTBEHHBIE OTIMYUS B  BEJIMYMHAX BOJONOIVIOMICHUS pa3pabOTaHHBIX MOAM(HUKATOPOB PpXKABUMH M|
MPOMBIIICHHBIX MOIM(UKATOPOB pPKaBUMH, HAHECEHHBIX HA INPOKOPPOJMPOBABIIYIO IOBEPXHOCTb, B OCHOBHOM
OTIPENETISIIOTCS.  CTPYKTYPHBIMH  OCOOEHHOCTSIMH  IIEHKOOOpaszoBareneil. McciaenoBaHne KHHETHKH H3MEHEHUS
NIEKTPOAHOTO MOTEHIMada MpOKoppoaupoBaBmiell cramd Mapku CT.3 B 3aBHCHMOCTH OT BHJAA HCHOJIB3YEMOTO
Moaupukaropa pxkaBunmHbl B 3 %-om pactBope NaOH mokasamo, uto mpumeHenue JIMP 3HaunTensHO cMmemiaeT
MOTEHIMA PXKaBOH MOBEPXHOCTH B MOJIOKUTENBHYIO 00JIACTh, YTO CBHICTEIBCTBYET O TOPMOKEHUH KOPPO3HOHHOTO
npouecca. ONbITHBIE AaHHBIE [TOKA3ally, YTO B 3aBUCMOCTH OT MapKu MOJU(HUKATOPA PrKaBYMHBI MOTEHINAJ CTAIbHON
MOBEPXHOCTU CMEIIAETCS B TOJO0XKUTEIBbHYIO 007acTh Ha pa3iM4HbIC BEIUUMHBI. Tak cMelleHHe NMOTEHIHaja 3a CUeT
npumenennst [1PJI-cx cocraBiser He Oonee 65-100 MB, B TOXe Bpemsi mcnosb3oBanue JIMP + DHBC, cmemaer
MOTCHIMAT B MOJIOKUTEIbHYI0 oOnacth Ha 300-500 MB. Takum 00pa3oMm, CTENEHb TOPMOXKEHHUS KOPPO3UOHHOTO
mporiecca mpu ucnoib3oBanuu coctaBoB JIMP +OHBC, Oonee 3HaunTenbHas, yeM mpu npumeneHun [1PJI-cx. JlanHbie
CBHUJICTENBCTBYIOT O TOM, YTO KOPPO3HOHHBIN mpolecc Ha obpasuax JIMP + DHBC, 3aTopMaxknBaercst 3HAYUTEIEHO
cunbHee, yeM mpu mnpumeHennn [IPJI-c, T1.e. 3(d¢dexTHBHOCTF ¥ 3aIIUTHAs CHOCOOHOCTh pPa3pabOTaHHOTO
Moau(duKaTopa prKaBUMHBI 3aMETHO BBIIIE, YeM y npoMbinuieHHOH [IPJI-cX. AHomornuHbIe BBIBOJBI OBIIM CHENAHBI U
[0 pe3yJibTaTaM EMKOCTHO-OMHUYECKHUX n3MepeHuil. M3mepenue npoogunuck B cootBercTBUU ¢ 'OCT no u nmocne 14
CYTOK HCTIBITAaHMH ABYXCIOWHBIX HMOKPHITHH M3 MonudukaTopa pxkaBuuHel B 5 % H>SO4. PesynbpraTs! uccnenoBanus
CHCTEMbI «pXXaBUMHA — HEMEPEKPHITBIi MOAN(PHUKATOP PIKABUMHBI-IIEKTPOIUT’» EMKOCTHO-OMHYECKHM METOJ0OM
CBUJIETENBCTBYET O 3HaunmTenbHoM npeumymectBe JIMP + OHBCy nepen ITPJI-cx. OxoHuarenbHble W Haubosee
JIOCTOBEPHBIC BBIBOJBI 00 3((EKTUBHOCTH M 3aLIMTHON CIOCOOHOCTH IPYHTOBKH-MOIHM(UKATOpa P>KaBUYMHBI MOXKHO
cAenaTh MO pe3yibTaTaM HCHBITAHUH KOMIIIEKCHBIX CHCTEM JIAKOKPAaCOYHBIX MOKPBITHUI ¢ X HPUMEHEHHEM IpH
YCKOPEHHBIX W IpU HaTypHbIX HcnbiTaHusax. Hcneitanus JIMP B ;abopaTOpHBIX YCIOBHSX MPOBOIMIMCH CO
CIEeNYIONIMMH TIOKPBIBHBIMU JIakOKpacoHbIMU Matepuanamu: [IPJI-cx u JIMP + DHBCy , kak B KHUCIBIX, TaK U B
LIEOYHBIX cpenax. Kpome Toro, sTMMHM jk€ CHCTEMaMM OKPalIMBAINCh 00paslibl, HENOCPEACTBEHHO, IO pIKaBOU
moBepxHocTd. JIMP HaHOCHMIM Ha TPOKOPPOIMPOBABIINE OOpasmel B 1 cioil um depe3 24 daca HEpeKpHIBAIUCH
COOTBETCTBYIOIIMMH JIAKO-KPAaCOYHBIMH cHUCTeMaMHu. [Ipu 3TOM ¢ 1enpio oOecredeHHs MEXCIOWHON aJare3nu
Ha"eceHUs MarepuaioB Mapok I[IPJI-cx m DHBC, Ha MomudpukaTop pKaBUYMHBI HMPOM3BOIIINCH depe3 5-10 dacos.
Bermepxka CHCTEM MOKPHITHH Iepel HCIBITAHHAMH COCTaBIsla He MeHee 6 cytok. [2, 5]. McmeiTaHus cuctem
mokpeITuii poBoawi B coorBercTBrH ¢ 'OCT MeTonoM moiHOTO mOrpyXeHus o0pas3noB B pactBopbl H>SO4, HCI,
CH3COOH 5 % n 25 % xonuentpaunu u B 20 % pactBope NaOH.

Takum o006pa3oM, pe3yapTaThl HCCIEIOBAaHUH IMOKAa3aJld, YTO JIMTHUHOBBIE MOAW(UKATOPHl pPXKABUMHBI B
kommiekce ¢ DHBC, (JIMP + 3HBCi ) moryr, B omimume or cocrtaBa [IPJI-cx, addexTuBHO NpHUMEHSATHCA B
arpeCCUBHBIX YCIOBHUSX Pa3IMYHBIX XUMHUYECKHUX Cpeliax.
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PROTECTION OF METALS FROM CORROSION BY LIGNIN RUST MODIFIERS

D.A. Abzaloval, D.S. Myrzaliev?, Kh.A. Abshenov?, A.A. Turanovt, M.A. Almukhanov®
1-3.5 Candidate of Engineering Sciences, Associate Professor, # Master's Degree Student
South Kazakhstan State University named after M. Auezov (Shymkent),
Kokshetau University named after Abay Myrzakhmetov, Kazakhstan

Abstract. The article deals with the problem of improving the reliability and durability of equipment and metal
industry. Currently, developments aimed at increasing the service life of existing facilities: construction metal
structures, pipelines, process equipment and others are of great importance. One of such directions is development of
anticorrosive lignin modifiers of rust on the basis of industrial wastes of regions of Kazakhstan. Conducting research in
the direction of expanding the range is an urgent, practical task. Lignin rust modifier can be used to prepare the
surface of products and metal structures for painting in order to convert corrosion products to chemically resistant
water-insoluble compounds, firmly connected to the metal surface.

Keywords: aggressive environment, protective properties, rust, rust modifier, coatings.
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YCJIOBUA TPYJA PABOTHUKOB CTPOUTEJIBHO-MOHTAKHOTI'O
HNPEANIPUATUA HA OCHOBAHUU AHAJIM3A ATTECTALHUU PABOYUX MECT

C.A. BekeeBa, kKaH1uaT OMOJIOTMYECKUX HAYK,
PYKOBOAUTENH Ta00PAaTOPUH PETTIAMEHTAINN B 00TIaCTH OXPaHbI TPyIa
PI'TI na ITXB «PecmyOnukaHCKUi HAyIHO-HUCCIIEAOBATEIHCKII HHCTUTYT TI0 OXpaHe TpyAa
MunncrepcTBa TpyIa U COIMANBHOM 3amuThl HaceneHus Pecrryonmukn Kazaxcran» (Hyp-Cynran), Kazaxcran

Annomayusn. B dannoii pabome npugooumcs ananius pesyiomamos ammecmayuy padouux Mecm no yciosusam
mpyoa pabomHuKos cmpoumenbHO-MOHMANCHO20 NPEONPUATUA U UX NOCTedyIouell KOPPeKmuposku. Ycmanosieno,
YUMo 3HAYUMENbHASL YACMb pabouux mecm no epedoHocHocmu coomeemcmeyem kaaccy 3.1 u 3.2. Bwisagneno, umo
Hauboaee 6pe0OHOCHbIMU, NO YCA08UAM MPYOa, AGNAIOMCA padoyie Mecma 1eKmpomMexanura no audmam, MOHmMAdHIC-
HUKA HATAOHUKA, MOHMANCHUKA NOOBEMHBIX MeXAHUIMO8 U 8o0umens. Pexomendyemvle Koppekmupyiowue mMeponpusi-
MU RO YAYYUWEHUIO YCA08UL MPYoa HA padboqux Mecmax HanpaeieHvl Ha CHUMCEHIe He2AmUBHO20 GIUAHUS 6PeOOHOC-
HbIX NPOU3BOOCMEEHHBIX (PAKMOPOS U MO2YM ObIMb Peanu308anbl 8 MpPyO08OM NPOYecce OPSAHU3AYUL.

Kntouesvie cnosa: cmpoumenbHO-MOHMAXCHOE NPeOnpuamue, OYeHKa yCaosull mpyoa, ammecmayus padouux
Mecm no Yciosusm mpyod, 8peoHbvle npou3g00CmEeHHble QaKmopbl, KOPPEKMupyrouue Meponpusmus no YiyuuleHuo
yenosuti mpyoa.

W3BecTHO, UTO aTTecTallyst pabounuX MECT M0 YCIOBUAM Tpya sABiseTcs 6osee 3 (EKTHBHOMN MO CPABHEHHIO C
SKCTIEPTHBIMH U HHBIMH METOAMKAMH OLIEHKH MPO(eCcCHOHaIBHBIX PUCKOB [8]. OTeuecTBEeHHBIE U 3apy0OeKHBIE IKCIIEp-
ThI TaK)KE€ OTMEYAIOT BaXXHOCTh MCCJIEOBAHUSA U COIMOCTABJICHUS MPOIEAYp aTTECTALUU PabOYMX MECT MO YCIOBUSAM
TPpy/Aa U OICHKH Mpod)eCCHOHATBHBIX PUCKOB [1, 9]. ATTecTanus pabouyux MeCT MO YCIOBUSAM TPyZa MPOBOTUTCS IS
BBISIBJICHHUSI OMACHBIX WM BPEIHBIX (haKTOPOB Ha pabOUYMX MECTaX MO YCIOBHAM TPyAa pabOTHHKOB Hpeanpusitust [5].
Cornacao TpynoBomy kozmekcy PK, pabotomatens 00s3aH CleAnTh 33 YCIOBHSIMH TpyAa pabOOTHHKOB M yCTPaHATh
HMEIOIINECs] HapyIICHHUs WM MHHUMH3UPOBATh HX. [IpaBoBbIC HOPMBI OPTaHHU3AIMN M TPOBEACHHS aTTeCTalluy Pery-
nupyrores ct. 37 Tpynosoro Konekca Kasaxcran [2, 4, 7]. OnHaKO KOJHYECTBO M TSDKECTh HOJyYaeMBIX TPAaBM H BHOBb
(UKCHpyEeMBIX ITPOQECCHOHATBHBIX 3a00JIeBaHNH, KaK B IPyTUX CTpaHax, Tak U B Ka3axcraHe ocTaéTcs 3HAUUTENbHBIM,
YTO MOATBEPKIAET aKTyaJIbHOCTh JAHHOW pabOTHI.

Lenp paboTsl — aTTecTanus pabodnx MECT PaOOTHHUKOB CTPOUTEIFHO-MOHTaKHOTO MPEATIPUATHSI U PEKOMEH-
JIalliY KOPPEKTUPYIOLINX Mep, HAlPaBJICHHBIX Ha yJIydllIeHHe YCIOBHI TpyAa Ha pabounx MecTax.

OCHOBHBIM BHJIOM JESATEIHHOCTU MPEANPHUATHH SIBISETCS TEXHUYECKOE 00CIY)KMBAaHHE MAaCCAKUPCKHUX JTU]-
TOB, AEMOHTaXX, MOHTAaX, ITyCKO-HalaJKa MMOJIFEMHBIX MEXaHU3MOB M ICKAJIATOPOB, OKa3aHHUE YCIIYT IO TEXHUYECKOMY
00CITy)KMBaHHIO IIAXT U MAIIUHHBIX OT/EIEHUH, CTPOUTEIBHO-MOHTAXHBIE pabOThl pa3inuHbIX 00beKTOB. [Ipeanpus-
THE COCTOHUT M3 aJMUHHMCTPATHBHOTO M MPOU3BOJICTBEHHO-TEXHUYECKOTO mepconana (pabortauku 14 nmpodeccun). O0-
mast YUCIEHHOCTh paboTHUKOB 30 yenoBek. OT 00MIeH YUCIEeHHOCTH pabOTHUKOB 96 % 3aHUMAIOT PaOOTHUKH OCHOB-
HOTO NPOM3BOACTBEHHO-TEXHUYECKOTO NepcoHana, 4 % — aJMUHICTPATHBHBIN ITEpCOHAIL.

AHanmu3 TEXHOJIOTMYECKOTO Tpoliecca 00CIyKUBaHUS TU(TOB M MOABEMHBIX MEXaHH3MOB CBUJICTEIBCTBYET O
HaJIMYUH BPEIHBIX (PAaKTOPOB, COAEPIKAIIUX MOTEHIUANBHYIO OMACHOCTh Ul PA0OOTHUKOB MCCIEAYEeMOTo IpeaIpus-
Thsl. OCHOBHBIMH HEOJIArONPHUATHBIMU (aKTOPaMH SIBISIOTCS OMACHOCTH MEXaHHWYECKOro M (PU3UYECKOro BO3/CH-
ctBUsL. 715t onpeneneHns MOTEHIIMAILHOM OIIaCHOCTH OBIIM WACHTH(HUINPOBAaHb! paboune MecTa 1o JIByM HoApas/ielie-
HUSM. ATTecTalisi BpPEZOHOCHOCTH YCJIOBHHM TpyAa paOouymx MeECT aJMHHHUCTPATHBHOTO M IPOM3BOJCTBEHHO-
TEXHHUYECKOTO IMepcoHaia Obuia IpoBeieHa JJisl BbisIBIeHUs Tpodeccuil (mpodeccnoHallbHBIX TPYIN), Haunbosee Mmoj-
BEP)KEHHBIX BO3/ICHCTBUIO BPEAHBIX M/MIIM ONACHBIX MPOU3BOJCTBEHHBIX (hAaKTOPOB C ONpPEAEICHHEM X BUIOB U yCTa-
HOBJICHHEM CTEIICHH BO3AECHUCTBUS HAa OPraHU3M pabOTHHKA.

AHanu3 pe3ynbTaToB aTTECTAllMH YCIOBHH TPyJa MO CTETNIEHH BPEIOHOCHOCTH M OMACHOCTH IOKA3bIBAET, YTO
MIPOU3BOJICTBEHHBIMH (DAKTOpaMH, BIMUSAIOUINMU Ha COCTOSHHE 30POBbS PaOOTHHUKOB aMHHUCTPATHBHOTO MEPCOHANA,
SIBISIFOTCSL IIyM, BUOpALsl, HEHOHU3HUPYIOIINE 3IEKTPOMAarHUTHBIE TIOJSL M M3JTy4eHHsI, KOTOPhIe COOTBETCTBYIOT CaHH-
TapHO-TUTMEHNYECKMM HOpMaM. Torza Kak aHaiM3 pe3ysbTaToB aTTECTAlMH PadOYMX MECT, O YCIOBHSAM Tpyla pa-
OOTHUKOB NPOM3BOACTBEHHO-TEXHUYECKOTO MEPCOHANA, MOKa3a], YTO HanOoJIbIIee KOJIMYECTBO PabOUYMX MECT COOT-
BETCTBYET BPEJHOMY KJIacCy YCJIOBHH TpyJa M COCTABHJ B COBOKYITHOCTH 73 % OT 0o0miero umcia pado4mx MecT, u3
KOTOpBIX 61% npunamexar kiaccy 3.1 u 12 % xnaccey 3.2 (pucyHok 1).

© bexkeena C.A. / Bekeyeva S.A., 2019
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Pucynox 1. [lokazamenu ananusza pe3ynbmamog ammecmayuu pabouux mecm no ycio8usm
mpyoa pabomHuKo8 CmpoumenbHO-MOHMANCHO20 RPEeONPUSMUSL

Tak, Hanbosee BPEIOHOCHBIMHE, MO YCIOBUSIM TPYy/a, SBJISAIOTCS paboure Mecta paOOTHHKOB TakUX mpodec-
CHH, KaK — JJIEKTPOMEXaHHK MO JIUPTAM, MOHTAKHUK HATA YUK, MOHTAKHUK TTOABEMHBIX MEXaHU3MOB U BOJTUTEb.

Kak BusHO 13 Tabnuupl 1, BpeAHBIME MPOU3BOACTBEHHBIME (JAKTOPAMHU Ha PabOYMX MECTaX, BbIIICYKA3aHHBIX
pabOTHHUKOB TPEIIPHUITHS SIBISIOTCS: IIyM, BUOpPAIKs, 3albUICHHOCTh BO3/yXa paboueil 30HbI MPH MPOBEICHUN CBa-
POYHBIX paboT, a TAKXKE MOBBIIICHHOE YIbTPA(UOIETOBOE U3TYUSHHUS IPU BBIOJIHEHUHU 3JICKTPOra30CBapPOYHBIX PAdOT
(pabodee MeCTO INIEKTPOMEXaHHMKA MO JU(PTaM); TOBBIIICHUE TAPAMETPOB TSHKECTH TPYAOBOTO IMpoIiecca MPHU BHIMIOJ-
HCHHU PEMOHTHBIX U MOTPY30YHBIX pa60T; TMOBBIIICHHAA IICUXO0OMOIIMOHAJIbHAA HAarpyska y BO}II/ITCJ’ICﬁ TPaHCIIOPTHBIX
CpenCTB (HAMPSDKEHHOCTH TPYAOBOTO MpoIiecca, 00yCIOBICHHAS CIICU(PUKOM PabOTHI).

Tabruya 1
Bpennsblie npou3BocTBeHHbIE (PAKTOPHI PaG0UUX MeCT padOTHUKOB
CTPOMTEJbHO-MOHTAKHOM OPraHM3alUM 10 YCJIOBUAM TPYAa
Pa6ouee Kiacc ycnosuit tpyna
MECTO aIyMm Bubpanus Muxpoxi CaeToBas Tsxects Hanpsoxénnoc
ob1as JIOKaIbHas nmart cpena Tpyaa Thb
Tpyna
DIIEKTpOMEXaHUK 3.1 3.1 3.1 3.1 2 3.1 2
o yindram
MexaHnuk 3.1 - - 2 2 2 2
HaJIaJIUK
MOHTaXHHK 2 - - 2 2 3.1 2
MOBEMHBIX
MEXaHU3MOB
Boaurens 3.1 3.1 3.1 2 2 3.1 2

[IpoBeneHHbI aHAIN3 aTTeCTAlMK pabOYMX MECTAX I10 YCIOBUAM TPy MPEANPUSTHN TOKa3all, 4TO pabOTHH-
K BBIIIEYKa3aHHBIX Mpodeccuy MoABEpraloTCsi OCHOBHBIM BHAaM MEXaHWYECKOTo, (pru3ndeckoro, ncuxodusnonornye-
ckoro (akTopoB BoznercTBHA. Clie0BaTEIbHO, NCXO/S U3 BBIIIEH3I0)KEHHOT0, HEOOXOMMO BHEAPSTH KOPPEKTUPYIO-
e MEPONPHSTHS, CHIDKAIONIIE HETaTHBHOE BO3JEHCTBHE BPEIHBIX (haKTOPOB paboveil cpe/bl Ha OpraHn3M paboTHU-
KOB, a TaKXe JUIsl yJIy4IlIeHHUs YCIOBUH Tpyaa Ha pabounx Mectax. Tak, JJisl CHHPKEHHUS! BBICOKOTO YPOBHSI LIIyMa aBTOPBI
PEKOMEHAYIOT IeNbI psix MEeTOOB [3, 6], HO B JaHHOM cily4dae, YUUTBIBas CHEIM(UKY MPEANpPUSTHA U OTCYTCTBHE
MOCTOSTHHOTO pabovero Mecra Mo BbIIIEYKa3aHHBIM MTPO(ECCHsM, 3alIUTy OT LIyMa MOXXHO OYZeT OCYLIECTBIISTh NPH-
MEHEHHEM COBPEMEHHBIX CPECTB MHIMBHUIYaJIbHOMN 3aIlIUTHl OPTaHOB CIyXa M COOJIOACHHEM PAIlIOHAIIBHOTO peXKnMa
Tpyna u oTabixa. Takxke CChUIasCh Ha MCCieoBaHne aBTOpoB [3, 6], MOXKHO PEeKOMEHIOBATH JJIsSl CHIDKEHHS 3albUICH-
HOCTH BO3IyXa paboyeil 30HBI MECTHOE MEPEBIKHOE BBHITSHKHOE YCTPOICTBO, MEXaHU3AIMIO 000pyIOBaHUS IJIS CHS-
THUS TSDKECTH TPYJIOBOro mnpouecca. [t CHIKeHHs ypoBHSI BHOpaluu Ha pabodyeM MecTe BOIUTENS HEOOXOAMMO CO-
BEPLIEHCTBOBAHUE aMOPTH3aLMK Pabodero Mecra, a Takke Npo(uIIaKTHKa BUOPAIIMOHHON 00JIe3HN.

Takum 00pa3oM, aHaIn3 pe3yJIbTaTOB aTTECTALMH pab0YMX MECT, 0 YCIOBHSM TpyJa PabOTHHUKOB CTPOH-
TEJIbHO-MOHTa)KHOTO NPEANPHATHS, BBIIBHI 3HAUNTEIHHOE KOJMYECTBO pabOYMX MECT, BPEJIOHOCHOCTh, KOTOPOTO CO-
oTBeTCTBYeT Knaccy 3.1 u 3.2. PexoMeHayeMble KOPPEKTUPYIOIIUE MEPONPUATUS MO YIYUIIEHUIO YCIOBUHN TpyJaa Ha
pabounx MecTax 3JIeKTPOMEXaHnKa Mo Judram, MeXaHWKa HaJIaadMKa, MOHTAXXHHUKA MTOIBEMHBIX MEXaHU3MOB, BOJHUTE-
7151, HATIPaBJIEHB! HA CHIDKEHUE HETaTHMBHOTO BIMSHUS BPEIHBIX MPOU3BOJCTBEHHBIX (PAKTOPOB M MOTYT OBITH pean30-
BaHBI B TPYIOBOM IIPOIIECCE OPTaHU3AIHH.
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WORKING CONDITIONS OF CONSTRUCTION AND INSTALLATION
ENTERPRISE EMPLOYEES BASED ON THE ANALYSIS OF WORKPLACES

S.A. Bekeyeva, Candidate of Biological Sciences,
Head of the Laboratory of Regulation in the Field of Labor Protection
PVC "Republican Research Institute for Labor Protection of the Ministry of Labor
and Social Protection of the Population of the Republic of Kazakhstan™ (Nur-Sultan), Kazakhstan

Abstract. This paper provides an analysis of the results of certification of workplaces on the working condi-
tions of workers of a construction and installation enterprise and their subsequent adjustment. It has been established
that a significant part of workplaces with regard to hazard corresponds to class 3.1 and 3.2. It is revealed that the most
harmful in terms of working conditions are the workplaces of an electrician on elevators, fitter, fitter, lifting mecha-
nisms and driver. Recommended corrective measures to improve working conditions at workplaces are aimed at reduc-
ing the negative impact of harmful production factors and can be implemented in the organization’s work process.

Keywords: construction and installation enterprise, assessment of working conditions, certification of work-
places for working conditions, harmful production factors, corrective measures to improve working conditions.
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VJIK 331.103.46 (574)

OPTAHM3ALIUA PEXXUMA TPYJJA U OTABIXA ITPU OCOBbLIX ®OPMAX OPTTAHU3ALIMHN
TPYJA HA TPABMOOITIACHBIX ITPOU3BOJACTBAX PECITYBJINKHN KAZAXCTAH

C.A. BekeeBa’, A JI. Kanrap6aesa?, E.JK. Kussos®
! KanaUIAT GMONOTMYECKHX HAYK, JIOLEHT, PYKOBOIUTEND TJAOOPATOPUH PEMIAMEHTAIIMN B 00JIACTH OXPaHbI TPYIa
2.3 HayuHbIe COTPYIHUKH JaOOPATOPUHN PETIIAMEHTAIIMHI B 00JIACTH OXPaHBI TPY/IA,
PI'KII «PecrybnukaHCKHAN HAYIHO-UCCIIEAOBATEIBCKII HHCTHTYT IO OXpaHe TpyAa
MuHucTepcTBa TpyAa M COUUAIbHON 3auThl HaceneHus Pecrryonmuku Kazaxcran» (Hyp-Cynran), Kazaxcran

Annomayun. Cmamovs noceéawena akmyanbHol npobieme cesA3aHHO020 ¢ OYEHKOU GIUAHUA PeXCUMO8 mpyod u
0mMOvIXa NPU 6AXMOBOM Memoode padbomvl NePcoOHANa MPABMOONACHbIX Npou36o0cme. IIpeomemom ucciedosanuii a6:-
emcsi QYHKYUOHANbHOE COCOSAHUE OP2aHUIMA PADOMHUKOE 8 OUHAMUKE HeNnpePbIGHbIX pabouux cmen, padoyell neodeiu
U 8AXMO6020 NEPUOOA 8 CEA3U C YCIOBUAMU MPYOd U NPUMEHAEMBIMU pexcumamu mpyoa u omovixa. Ha npumepe npeo-
npusmuii 06pabamvliéaioweli NPOMbIUACHHOCTU, A MAKXHCEe HA OCHOBAHUU NOLYUEHHBIX Pe3YIbmAamos UyieHus QyHK-
YUOHATLHO20 COCMOAHUA PAOOMHUKO8, A8MOPbI KOHCIAMUPYIOM 0 He0OX00UMOCU NPOBEOeHUs GHYMPUCMEHHBIX pe-
2NAMEHIMUPOBAHHBIX NEPEPBIBOE 8 ONPedeNeHHble Yachl PAOOUUX CMEH.

Knroueevie cnosa: pesicum mpyoa u omovixa, yciogus mpyod, 8axXmogulii Memoo opeanHusayuy mpyod, QyHk-
YUOHATbHOE COCMOAHUE PADOMHUKOS, CUCIeMA YNPAGLEeHUs OXPAHOU mpyod.

M3BecTHO, YTO K HEAOCTaTKaM BaXTOBOTO METOJa TPYAa OTHOCUTCS MHTEHCHBHBIN TPYA BO BpeMs BaXTOBOTO
Nepro/ia, KOTOPBIH COMPOBOXKIACTCS XPOHUUECKUM HAIPSDKEHUEM BCeX (DPU3HOJIOTHYECKHX CHUCTEM OpraHu3Ma, Hapy-
LIEHHEM CTEePEOTUIA JKU3HEJESITEIIbHOCTH, BBIHYKJICHHBIM COLMAJIBHBIM M ICUXO(U3UOIOTHUECKHM THCKOM(OPTOM.
Hapymatorcs cyToYHbIe OMOJIOTHYECKUE PUTMBI YEJIOBEKA, YTO CIIOCOOCTBYET OBICTPOMY Pa3BUTHIO yTomieHus. U kax
CJIE/ICTBHE, B COCTOSTHUM yTOMJICHHS OPTaHM3M MEHEe YCTOWYMB K BO3ZACWCTBUSAM BPEAHBIX (PAKTOPOB, B PE3yJbTaTe
TIOBBIMIACTCS PUCK HEOIATONPUATHBIX H3MEHEHHI COCTOSHUS 370poBbs [1, 4, 6, 8, 9]. Kpome Toro, npu cMeHHOI1 pado-
Te TOBBIMAETCS pUcK HecuacTHBIX ciydaeB (HC) Ha mpousBozcTBe B OOJNbLICH CTENEHHU, YEM IPH INTATHOM PEKUME
Tpyna [2, 7].

B nacrosimee BpeMst qanHas npooiema B Pecrryonmke Kasaxcran (PK) HemocTatouHo M3ydeHa u IpUMEHEHHE
0co0bIX (opM opraHmsanMu Tpyda Ha TpaBMOOIAcHBIX npomsBoacTBax PK He obecrmeumBaeTcsi COOTBETCTBYOLICH
HOPMaTHBHO-METOJMYECKON OCHOBOW. JlaHHBIe MccienoBaHMs mpoBenaeHsl B pamkax HTII B paspese nByx mozmpo-
rpamm: Ne 1 — «BersiBenue ocobennocteii Bo3uukHoBeHUs: HC Ha TpaBMOOMACHBIX MPOU3BOJCTBAX 00pabaThIBaroICit
npomeinuieHHocTH PK B paszpese BunoB npowuciiectBuii u ux npuana» u Ne 2 — «HayuHoe 000CHOBaHME pexuMa Tpyaa
U OT/ABIXa PabOTHHUKOB TPABMOOIIACHBIX IPOU3BOACTB 0OpabaThiBarolie MpoMbIIIeHHOCTH PK, 3aHATHIX BaXTOBBIM
METOJIOM U B HOYHYIO CMEHY» C LIENbI0 pealu3aiy Mep, MpeaycMOTpeHHBIX CTpaTeruei coruaibHO-39KOHOMUYIECKOTO
passutus PK 1o 2050 rona [5] u KouBenmueit MOT Ne 187 «O6 ocHOBax, COJEHCTBYIOMIUX 0€30MaCHOCTH U TUTHEHE
TpyAay», parudunupoanHoii 3akoHoM PK B 2014 1. [3].

OOBEKTOM HCCIIEIOBAHUS SIBIISIOTCS YCIOBUS M XapakTep TPylla, PSKUMbI TPYAa M OTIbIXa, TPAaBMATHU3M M HX
CBS13b ¢ ()YHKIIMOHAIBGHBIM COCTOSIHHEM OPraHNU3Ma PaOOTHUKOB, 3aHATHIX BAXTOBBIM METO/IOM OPTaHHU3AIMU TPyAa U Ha
CMEHHOH paboTe ¢ HOYHBIM BPEMEHEM Ha M3Yy4aeMbIX TPAaBMOOIIACHBIX IPOM3BOJCTBAX 00OpadaTHIBAIOIIEH MPOMBIII-
nenHoctr PK. IlpenmeroM mccnenoBanuii sBUIIOCH (PYHKIMOHAIBHOE COCTOSHHE OpraHU3Ma PaOOTHHUKOB B JHHAMHKE
HETIPEPHIBHBIX pabOdYMX CMEH, paboveil Helelld U BaXTOBOTO MEPHO/A B CBSI3H C YCIOBUSIMHU TPYZAa U NPUMEHIEMBIMH
peXUMaMH TPy/Aa U OT/IbIXA.

Llenb paboOThl — HAYYHO-METOIUUECKOE O0ECIIeUeHNEe OpraHu3aly OXpaHbl TPya PaOOTHUKOB, 3aHSITHIX BaX-
TOBBIM METOZOM M Ha CMEHHOW paboTe ¢ HOUHBIM BPEMEHEM Ha TPAaBMOOIACHBIX MPOM3BOJCTBAaX oOpabaThIBaromieit
npomsinuieHHocT! PK st mperynpeskaeHus Mpon3BOACTBEHHOTO TPaBMaTH3Ma M OXPAHBI 3[0POBbs pAOOTHHKOB.

B cootBerctBum co cratheit 135 TK PK, mpogomkuTensHOCTh BaXThl HE MOXKET MPEBBIINIATH MATHAANATH Ka-
JICHJIapHBIX JHEH. BMecTe ¢ TeM, B COOTBETCTBUM C KOJUIEKTUBHBIMH M TPYAOBBIMHU JIOTOBOPAMH, C MMUCBMEHHOI'O CO-
riacust pabOTHHKA TPYJOBBIM 3aKoHOaTedbcTBOM PK paspemraercss yBenWdIuTh IpOJOIKUTEIBHOCTh BaXThl 10 TPHUI-
LaTu KaJleHapHbIX JTHEH.

OCHOBBIBAACH Ha pe3yJbTaTax MPOBEJEHHBIX MCCIEJOBAaHUI B IMHAMUKE BaXTOBOTO MEPUOJA U aHAIU3E MPO-
n3omeqmux HecyacTHeIX ciaydaeB (HC) Ha m3ydaeMbIX NPOM3BOJACTBAX, HEIENecOO0pa3HO YBEIMYHMBATH BAXTOBBIH
nepros 10 30 KaJeHJapHbIX JHEH, B CBSI3M C XPOHMYECKUM HalpsDKEHHEM BCEX (DM3HOJIOTMYECKUX CHCTEM OpPraHu3Ma
paboTHHMKa 1 (GOPMHUPOBAHUEM YTOMJIEHUS], 0OYCIOBIMBAIOIIMX MTOBBIIIEHHBII PUCK Pa3BUTHS NPOodecCHOHATBLHO 00y-
cioBiIeHHBIX 3a0oneBannii 1 HC Ha mpon3BoACTBe.

[Ipu ycTaHOBIEHHH CYMMHPOBAHHOTO y4eTa pabodyero BpeMEHH IPH BaXTOBOM MeETO/Ee paboThl, B COOTBET-
ctBum ¢ myHkToM 5 ctathi 135 TK PK, pexomenayercs cobmogate HopMy 00 001l MpoaoIKUTEILHOCTA paboyero
BPEMEHH 3a YYETHBIM MeproJi, ycTaHOBICHHYIO B cTaThiax 68 u 69 TK PK. B 3t10if cBs3u paboTomarens 00si3aH BECTH
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ydeT pabodyero BpeMEHH U BPEMEHH OTIbIXa KaXJOro padOTHHKA, pabOTAaloOIIero BaxXTOBBIM METOJOM, M COOJIIOAATH
TpeOOBaHUS IYHKTa 2 CTaThbH 78 O MPEAEIbHOM KOJIMYECTBE CBEPXYPOUYHBIX YAaCOB, KOTOPOE HE JIOJDKHO MpeBbImaTh 12
4yacoB B Mecsl 1 120 gacoB B rof.

W3yueHne cMEHHOrO pekrMa TpyZAa IIPpU BaXTOBOM METO/IE PadOTHI Ha MPEANPUSATHIX 00padaThIBaroONIEH mpo-
MBIIIUIEHHOCTH TOKAa3aJIo, YTO NpH 15 THEBHOM BaxXTOBOM Iepuoje, ¢ 12 uyacoBbIX pabodux CMEH mocie 7 MOBTOPSIO-
myxcsl pabounx cMeH, pabOTHUKH MEPEXOT B APYrYyI0 CMEHY 0e3 BBIXOJHOTO qHA. B pesynbraTe, Bo BpeMs nepecMe-
HBI, IPOJOJDKUTEIFHOCTh pab0dell CMEHBI YBEIIMIUBACTCS 10 18 YacoB 3a CUET COKpAIIeHUs] BPeMEHH OTAbIXa. B 370
cBs3M, Ha ocHoBaHuM cTaThi 82 TK PK, ycTraHaBnuBaTh periaMeHTHPOBAHHBIE BHYTPUCMEHHBIE IEPEPHIBbI, PEKOMEH-
JyeTcs Mocie 7 MOBTOPSIOLIMXCS CMEH MPEAOCTaBUTh | CyTKM OTAbIXa PaOOTHHKAM U BOCCTAHOBICHUS (DYHKIIHO-
HaJIbHOTO cocTosiHMA opranu3Ma (onsIT Pb n Poccun), a Taxske ¢ Henbio MpeaynpeXIeHUs IepEeHaNpPsKeHNS (HH3HO0II0-
THYECKUX CHCTEM OPraHu3Ma pabOTHHUKOB, M XPOHHYECKOTO YTOMIICHHS BO BTOPOH IOJIOBHHE BaXTOBOTO IIEPHO/IA.

IIpu n3ydeHnn QyHKIMOHAIBHOTO COCTOSHUS PabOTHHKOB Ha TPaBMOOITACHBIX IPOM3BOJICTBAX 00pabaThIBa-
IOIIEH MPOMBIIUICHHOCTH, PUMEHSIONINX BaxTOBBI METOJA TPyZJa, B JUHAMHKE 12 4acoBBIX pabouyMx CMeH, ObLIH
YCTaHOBIICHBI MOMEHTHI CHI)KEHHSI Pad0TOCIIOCOOHOCTH 110 yacaM paboueil cMeHbl. B yacTHOCTH, BBISIBIEHO, YTO HA 2,
7, 8 u 10 yacel pabOTHI OT Hava a CMEHBI Y PAOOTHUKOB CHIDKAETCSI KOHIIEHTPALMSI BHUMAHUS, OTKJIOHSIOTCSI OT HOPMBI
MOKa3aTeJM CUCTEMbl KpPOBOOOPAIEHHS], TOHIKAIOTCS MTOKa3aTen o0mel paboToCoCOOHOCTH, BCIEICTBUE PA3BUTHS
COCTOSIHUSL yTOMJICHHUS.

Kpome Toro, ananusz, npousomeanmx HC Ha n3yyaeMbIx TpaBMOONACHBIX TPOM3BOACTBAX I10 YacaM pabodnx
CMEH C JUITENBFHOCTBIO 12 4acoB, MOKa3al, 9YTO YacTOTa TpaBMaTH3Ma yBeJMYuBaeTcs Ha 2, 8 U 10 "acoB oT Hauana
paboueii cmensl. Takas e 3aKOHOMEPHOCTh HabJro1anach Ha 12 4acoBBIX CMEHaX ¢ HOYHBIM BpeMeHeM. [Ipu aTom Ha
12 9acoBBIX CMEHAaX ¢ HOYHBIM BPEMEHEM J0JIS TSKEIIBIX TPaBM yBeaudauBaetcs 10 40 %, Mo CpaBHEHHIO C 8 9aCOBBIMU
pabounMu cMeHaMH ¢ HOYHBIM BpeMeHeM. 3Ha4WT, IerecooOpa3Ho Ha 12 JacoBhIX paboumx cMeHax, Ha 2, 6, 8 u 10
4acoB OT Hayasa paboueil CMEHbI, yCTaHABIMBATh PETJIAaMEHTHPOBAHHBIC BHYTPHCMEHHBIC TIEPEPHIBHL 10 10 MUHYT U1
oTIbIXa. DTOT MOAX0] 00ECHEeYNT BOCCTAHOBJICHUE (PYHKIIMOHAIBHBIX PE3EPBOB OpraHM3Ma paOOTHHKOB, CTAOMIN3a-
M0 PabOTOCIIOCOOHOCTH HAa ONTHMAJILHOM YPOBHE M YMEHBIINT PHCK NOTEHIMAIbHO BO3MOXXHbIX HC Ha mpousBoa-
cTBe. BMecte ¢ TeM, peKOMeHayeTCs IPH IPOJO0IKUTENLHOCTH paboueil cMeHbI OoJiee BOCBMH YacoB COOJIIONIATh MPo-
JOJDKUATENBHOCTD TIePephIBa IS OT/bIXa M MpHUEeMa TMHIIK He MeHee oaHoro yaca (onbit Hopeerun). C 1ensio obecrie-
YCHU 3(1)(1)CKTI/IBHOCTI/I XO3SIMCTBEHHO-9KOHOMHYECKOM JACATCIBHOCTU MPCANPUATHA BAXTOBBIM METOJOM PEKOMCEHAY-
€TCsl MPU OTOOPE BAaXTOBOI'O MEPCOHAIa PYKOBOACTBOBATHCS MPOGECCHOHAIBHBIMU, MEIUIIMHCKUMHU U IICHXOJIOTHYE-
CKMMHM THapaMeTpaMu. B pe3ynbTare M3 MHOXKECTBAa NPETEHACHTOB OYIyT BHIOpaHBI T€, KTO CMOXKET JIETKO aJalTHpO-
BaThCsl K OCOOEHHOCTSIM BaXTOBOTO METOJa TpyAa 0e3 CHIKEHHS pabOTOCIIOCOOHOCTH M ymiep0a il CBOETO MCHUXHYe-
CKOTO M (PU3MUYECKOTO 30POBBSL.

Taxum 00pa3oMm, IPOBEICHHAs OLEHKA BIMSHMS PESKUMOB U OTIbIXA, IPU OPTaHU3ALUK TPYAA BaXTOBBIM Me-
TOJIOM, Ha PaOOTHHKOB TPaBMOOIIACHBIX IIPOM3BOJCTB, Ha NPHUMEpe MPEINPHATHI 00pabaThIBArOMIEH MTPOMBIIUICHHO-
CTH, a TaK)Ke€ Ha OCHOBAHUM IIOJIyYEHHBIX PE3yJIbTaTOB N3y4eHHUsS (QYHKIMOHAIBHOTO COCTOSIHUS PaOOTHHUKOB, KOHCTA-
TUPYET HEOOXOAMMOCTh NMPOBECHNS BHYTPUCMEHHBIX PErilaMeHTUPOBAaHHBIX IIEPEPHIBOB B ONPEETICHHBIE Yachl pado-
YnuX CMCH.
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Abstract. The article is devoted to the actual problem associated with the assessment of the regimes of work
and rest influence when on a rotational basis of work of workers in injury-prone industries. The subject of research was
the functional state of the body of workers in the dynamics of continuous work shifts, working week and shift period in
connection with the working conditions and applicable work and rest. On the example of manufacturing enterprises, as
well as on the basis of the obtained results of the study of the functional state of workers, the authors states that it is
necessary to conduct intramuscularly regulated breaks at certain working hours.

Keywords: work and rest schedule, working conditions, shift method of work organization, functional state of
workers, labor protection management system.

38



ISSN 2308-4804. Science and world. 2019. Ne 11 (75). Vol. I.

YK 004.4

OLIEHKA Y®®EKTUBHOCTHU ITPOBEJEHUSI
TPEWI-MAPKETHHI'OBBIX MEPOIIPUSITUM

T.B. Fnaakux?, JI.A. Kopo6oga?
1.2 kauaUIAT TEXHUYECKUX HAYK, JOLEHT
Boponexckuil rocy1apcTBEHHbIN YHUBEPCUTET HHKEHEPHBIX TEXHOJIOrUM, Poccus

Annomayusn. Ipeomemom uccredosanus Hacmosujell pabomvl s6IAemMcs NOCMPOEHUe MaAmemMamuiecko2o
annapama, no3goAuec0 OYeHUBams IPPHEeKMUSHOCb NPOGEOCHUs. MPEo-MAPKEMUH208bIX Meponpuamuil. s pe-
weHusi OaHHOU 3a0ayu paspabomana Mooeib UHGOPMAYUOHHOU CUCMEMbL pacyema Kod@@uyuenma 6036pama uHee-
cmuyutl, @ makoice KO3 Guyuenma peHmaberbHOCMU KPAMKOCPOUHBIX ILONCEHULL.

Kntouesvle cnosa: ungopmayuonnas cucmema, mpeno-mapKemune, pekiamuvlii 0r0dcem, peKiaMHas aK-
MUBHOCHb.

PexmamMHbIC MEpOTIPUATHS B YCIOBUSIX PHIHOYHOW YKOHOMHKH SIBIIAIOTCS OTIIMYHBIM WHCTPYMEHTOM [UIS TIPO-
IBIDKCHUS TIPOIYKTa M YBEIHUYCHHUS MOKYMATEILCKOTO CIIPOCa, YTO CYINIECTBEHHO BIUAECT Ha 00BbeM mpojax [4]. Ouen-
Ka YKOHOMHYECKON 2(PPEKTHBHOCTH PEKJIAaMBbI — 3TO OJTHA M3 CAMBIX CIIOKHBIX 3a/1a4 B MAPKCTUHTOBOU ACATEIEHOCTH U
YIpaBJICHUH €IO.

YrtoOb! 3¢ (EeKTUBHO YNPABISATh PEKIAMHON JESTEIBHOCTBIO MPEANPUATHS, HEOOXOIUMO C HanOOJIbIIEeH TOY-
HOCTBIO IIPOTHO3MPOBATH PE3YNbTAThl BO3ACHCTBHS PEKIaMBbl, a TAK)KE PALIMOHANBHO IJIAHUPOBATh OI0/KET Ha peKIaM-
HbI€ aKTUBHOCTH [4].

3agaua MPOrHO3UPOBAHUS PEHTAO0EIBbHOCTH IUIAHUPYEMOM peKIaMHOM aKTMBHOCTHU SBIISICTCA BaKHOU JUIA JIFO-
0oif opraHM3alyM, TaKk Kak A3TO I[OMOraeT Hu30exaTh CYNIECTBEHHBIX 3aTpar. (DUHAHCOBBIM NOKa3aTelb Tpein-
MapKETUHTOBOI'O MEPOIPHUATHS OLICHUBACTCA 10 CTEIICHU €ro BIMSIHUSA Ha 00beM TOBapooOOpoTa, P 3TOM HE0OX01u-
MO YYUTHIBATh JOXOAHOCTB, TIOXYIEHHYIO B PE3YIIbTaTe BO3ACHCTBHS PEKIaMBI [5].

Tpelin-MapKeTHHT — 3TO BETBb MAPKETHHTA, BHITIOIHAIOMIAS CIEAYIONe QYHKIIUN: OCYIIECTBICHUE yBEIIHYe-
HUS 00BEMOB TOBapo0OOOPOTa 32 CUCT IOMOIHUTEIBHBIX 00BEMOB, BRIXO Ha IIEJIEBHIC IMOKa3aTed 00bEMa Mpomax 1
JTIOXOTHOCTH C YYETOM aHaJK3 TOrO WM HHOTO MPOAYKTA Ha PBIHKE M TECHOrO KOMMYHHKalmii ¢ kianeHtamu [3]. Lensio
9TOTO HAIpaBIICHHU B MAPKETHHIE SIBIICTCS pa3BUTHE OpeHAa MPOAYKTa, 38 CYET MOTUBAIUH ITOKYIIATEIILCKOTO CIIpoca
Y KJINEHTA.

Pa3paboTka MapKeTHHIOBOM CTpaTeruy BKIIOYAET B ce0sl CIEeIYIOIINE ITAIIBI:

— HCCIEIOBAHUE PHIHKA;

— aHaJM3 U OLIEHKA COCTOSHHS PHIHKA,

—  aHaJ U3 KOHKYPEHTOB U OIIEHKA CBOEH TO3UIINH Ha PBIHKE;

— TIOCTaHOBKA 3a/1a4 Pa3BUTHS MapKETHHTA;

— HCCIeNOoBaHUE HHTEpeca MOTPEONTEIHCKOTO CETMEHTA;

— (¢opmupoBaHUEC KOHKYPEHTHOW TIO3HIINY;

— aHanu3 uHaHCcOBOrO passutus [9].

B Hacrosmuii MOMEHT CyIIecTByeT MHOTO BHAOB M METOJIUK IIPOBEICHHS TPEHI-MapKETHHTOBBIX aKTHBHO-
CTEH, W ATO YHUCIIO MIOCTOSHHO PACTET, TaK KaK YBEIUYUBACTCS CIIPOC, a KaXI0€ W3 HUX YHUKAIbHO, TaK KaK OHU 3aBU-
CAT OT KaTETOPHH W JOJH PHIHKA MPOIYKTa, HA KOTOPOE JCHCTBYET peKiIaMHOe Mepompusatue. [IpumaeM Hy>KHO 3aMe-
TUTH, YTO HE BCE THIBI U MEXaHUKU TPEHI-MAaPKETHHIOBBIX MEPONPUATHH MOAXOIAT K KOHKPETHOH TPYIIe NPOIYKTa,
OHHM MOTYT IPOCTO OKa3aTbcs yOrIToOUHBIMH [10].

AHanu3 pe3yibTaTa MPOBEACHHUS PEKIIAMHON aKTHBHOCTH JISKUT B OCHOBE Ipoliecca NMPUHATHUS yIIpaBleHUe-
CKHX peIICHHUI JUIIOM OTBETCTBEHHBIM 3a JESITEIBHOCTH CIYXKOBI MO paboTe ¢ TpeHa-MapKEeTHHIOBOM aKTHBHOCTBHIO.
Heo6xonnmMo ciporHO3MpOBaTh U MPOBECTH PEKJIAMHOE MEPOIIPHUATHE TaKUM 00pa3oM, 4TOOBI MPH MUHUMAJIBHBIX 3a-
TpaTax MOJIy4uTh MAKCUMAaIbHYIO JOXOJHOCTh OT TpeHa-MapkeTHHra. [{ig atoro Oyaem MCIOIb30BaTh TaKoe MOHATHE,
KaK OKYITaeMOCTh WHBECTHUIIMH — 3TO IMOKa3aTellb JOXOIHOCTH. [lociie MpoBeAeHNsT peKIIaMHOW aKTHBHOCTH CyMMa 3a-
TpaT B ICHEKHOM BBIPQKEHHUHU JOJDKHA OBITH paBHA CyMMeE HOJIy4eHHOH NpuObln. IMEeHHO Tako# peakuuu HeoOX0ou-
MO JOOUTHCS JUIsl TOTO YTOOBI Tpel1-MapKeTHHIOBOE MEPOIIPUSTHE TPUHOCHIIO JTOXO.

Jns  aBTOMarm3aumu paboOTHl OTAENa MapKeTHHIa, 3aHUMAIOIIMecs CcTparerueld pa3paboTku Tpela-
MapKETHHTOBBIH MEpONIPUSATHH, ObLT ITPOBEJICH aHAJIM3 BO3MOXHBIX METO/IOB peLIeHNUs JaHHOW 3ana4n. U B pe3ynbTare
ObLT pa3paboTaH MeTOJ, MpUMEHEeHHe KO3 UITMEHTa BO3BpaTa MHBECTUIIMH IS aHAlW3a W OLEHKHA d(PPeKTUBHOCTH
MIPOBEACHUS TPEHI-MaPKETHHTOBBIX MEPOIIPUATHH C IOMOIIBI0 KOTOPOTO MOYKHO PEIINTh IIOCTABICHHYIO 3a/1a9y.

[IpenMymiecTBO JaHHOTO METO/IA, B TOM, YTO MIPH pacy€re 3TOro Kod(pHUINEHTa YIUTHIBAIOTCS OCHOBHBIC Ha-
pameTpsl, 00beM U CTOMMOCTD Pea3alii POYKIHH.

ROI (return on investment) — 3to Ko }HUIMEHT BO3BpaTa MHBECTHIMI (ITOKA3aTENb PEHTA0EIBHOCTH BIIOYKEHHIA).
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B O6III€M BUAC MOJCIIb pacyeTa BbITJISIANUT:

Joxoo— Cebecmoumemu

ROI = -100%

Cymma3ampan

Jist onleHKH 3¢ PEKTUBHOCTHU NPOBEICHHS TPEHA-MapKETHHTOBBIX MEPOTIPHATHIH:

(Vala,; : saku) - (Va;q,, : C)
TR

ROI = -100%

rae VaKu — 00beM NMpOoAaX B MEPUO/] PEKIAMHOTO MEPOIIPUSITHS; Sam — LIEHa NPOJaXK B MEPHUOJ PEKIaMHOI0 MEpOIpu-

stust; C — ce0eCTOMMOCTh Ha €IUHUILY TPOAYKIINH; R — 3aTpaThl Ha TpeHI-MapKEeTHHTOBOE MEPOTIPHSITHE.
WHBecTHINY, BIOKEHHBIE B PEKIaMHYI0 aKTUBHOCTH, HEOOS3aTEIbHO Pa3HUIA MEXAY IUIAHUPYEMOW J0XO-
HOCTBIO M PETYJISIPHOM, TaK e CyMMUPYIOTCS JONIOJHUTEIbHBIE 3aTPAThl, HAIPUMED, yUacTHE B KaTaJlore KIMEeHTa.
Hcnonp3oBanue naHHOTO KO3((HUIIMEHTa IIOMOXKET ISl PELICHUS 3aJa4l OLIEHKH (P QEKTUBHOCTHU IIPOBEICHHS
TpeH-MapKeTUHTOBBIX MEPONPUATHHA. B TaHHOM MeTO/Ae YUMTBHIBAETCS CTENEHb JOXOJHOCTH MPH PETYJSPHBIX Mpoaa-
Kax M TPoAaXax B MEPHOJ PEKIAMHOW aKTHBHOCTH. PeHTa0enbHOCTb KPaTKOCPOYHBIX WHBECTHLUH 0003Ha4YaeTcs

Rxoo¢. . ®opmyna pacyera ko3 duIeHTa KPATKOCPOYHBIX HHBECTUIIMN BBITJISIIUT CIETYIOIMM 00pa3oM:

R :(Saxu _Shtu)'M _Zaxu
K09 7

axy

rae Sam — CTENEHb J0XO/a BO BPEMs aKIUU; S pes — CTCTICHB JIOXOHOCTH PETY/ISPHBIX MPOJAXK; Zam — 3aTparthl Ha

PEKJIaMHYIO aKTHBHOCTB; M — 107151 Map >KHHAJIBHON MPHUOBLIH.

JlaHHBIN pacdeT NOMOXKET IPHHATH PEIICHNE MEHEIDKEPY 110 paboTe ¢ TpeHa-MapKeTHHIOBOM aKTUBHOCTBIO, O
PaIMOHATIBHOCTH WIIM HE PALlMOHATIBHOCTH IMPOBEICHHS TAKOTO BUA PEKJIAMHOIO MEPOIIPUSATHSL.

Ecnu nokazatens R BbllIe HyJsI — aKIUIO MOKHO CUUTATh B LIEJIOM 3 QEKTUBHOI, B IPOTUBHOM Clly4yae He pa-
LHOHAJIBHO MPOBOAMUTH TAaKOTO POJia PEeKJIaMHbIe MeponpuaTus. [ pacyera CTENEHH JOXOTHOCTH IPU MPOBEACHUH
pEeKJIaMHBIX aKTHBHOCTEH U B Cilyyae peryJisIpHbBIX MPOJiaXk HE0OXOAMMO HAlTH Nmpou3BeneHUe 00bEMa ToBapoobopoTa
K CTOMMOCTH HPOIyKTa. [IpenMyIecTBo JaHHOTO METOAA COCTOUT B TOM, YTO OH YUYHMTHIBAET U TaKHe MOKA3aTeIN Kak
JIOXOJHOCTh BO BpEMs TPEHI-MapKETHHTOBOI'O MEPOTNPHATUS M NPU OTCYTCTBHM PEKJIAMHBIX aKTHBHOCTEH, a Takke
Map KUHAJIBHYIO MPUOBIIH aKIIHOHHOTO IPOAYKTA.

WndopmannonHas cucrema oTAena MapKeTHHTa [7] MOJNEpKHUBAET MOJHBIM IMKI aHann3a 3QQPEeKTUBHOCTH
MIPOBEJICHUS TPEHA-MapKETHHIOBOTO MEPOTIPHUATHS, HAYMHAS C BHECCHHS IIEPBOHAYAIBHBIX CBEACHUH 1 yCIOBHHA pado-
TBI C KJIMEHTOM, 3aKaHYMBasi pacUETHOHN OIIEHKOW peHTa0eNbHOCTH PEKIaAMHOM aKTHBHOCTH.

Jus mpoexTrpoBanus MHGOPMANMOHHOHN cHcTeMBbl Oblla pa3paboTaHa (QyHKIHMOHAIBHAs MOJENb [6], m03BO-
JSFOIIAsi CMOJICNIMPOBATh M MOKA3aTh B3aMMOJIEHCTBHE IIPOIIECCOB CIIY>KOBI 0 padoOTe C TPEeH-MapKETHHIOBON aKTHB-
HOCTBIO.

s mpoBesenuss  (HYHKIIMOHAIBHOTO MOJCIMpPOBaHHMS Oblla HCMOJMb30BaHa Merogosiorust  IDEFQ
(IntegratedDefinitionFunctionModeling). Dto sBisieTcst HarsHBIM 1 3P (PEKTUBHBIM METO/IOM MPEACTAaBICHUS pabOThI
oT/IeNia MapKeTHHTa C BHEAPEHHEM CUCTeMbI [2]. DYHKIMOHATIBHOE MOISTHPOBAHUE JAET BO3MOXKHOCTh OICHHUTH Jeii-
CTBEHHOCTh M PE3yJbTATHBHOCTb BHEAPEHUS WH(POPMALMOHHOW CHCTEMBI Ui OIIGHKM TIPOBEACHMS Tpeu-
MapKETHHTOBBIX MEPOTIPHSTHH.

ITocTpouB KOHTEKCTHYIO auarpaMmmy, ¢ nomouisio Merononorud IDEFO [2] ecTh BO3MOXXHOCTb paccMOTPETh
MOJIeNb paboThl HHGOPMAIIMOHHON CHCTEMBI aHaIN3a d(PPEKTUBHOCTH MPOBEIACHUS TPEiI-MapKETHHIOBBIX MEPOIPHSI-
THH, KOTOpas IIpeJicTaBiIeHa Ha puc. 1.
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Pernament
CraTiCcTHYCCKHE
MPOBEACHHS
CBEJICHUS PbIHKA
PEKIIAMHBIX
. MPOJYKTa
MEPOIPUSITHI

OTYeT 0 MPOBENCHAN PEKIAMHOTO_y,,
[ MEpPONPHUITHS
Hcxonnsle napaMeTpbl——p» AHanus peknamHom

AeATenbHOCTM —PeecTp pekIaMHBIX MEPONIPUATHHP>

| I'padux oTHOMIEHHS 0OBEMA TPOAAK
A0 [y 3aTpaT Ha PeKIaMHYIO aKTHBHOCTb

T |

Ilepconan TIK

Puc. 1. Ananus pexnammoii oesmenvHocmu

AHanmu3 peKJIaMHOM JeATeNbHOCTH — OCHOBHas (yHKums mH(popMarumoHHOU cuctemsl [8]. Ha puc. 2 mpen-
CTaBJIE€Ha JAECKOMIIO3MIMS KOHTEKCTHOM nmarpamMMsbl. JlmarpaMMa mokaspIBaeT OoJiee MOAPOOHO MPOIECC aHaIn3a pe-
KJIAMHOH aKTUBHOCTH, C HCIIOJIB30BaHHEM HH(OPMALMOHHOW CHCTEMbI JUIl OLEHKH 3((EKTUBHOCTH IPOBEACHHS
TpEHI-MapKETHHTOBBIX MEPOIIPUATHIA.

CratucTHueckue PBIHKA IPOTYKTar

v( Pernament mp PEKIaMHBIX Mep THiE
Y

Buecenne ncxoaHbx

Hexonnbie
— TapaMeTpoB

napamMeTphl
Al
Y & VcxopHble paHHble
PacyeT peknamHoro
Blogxeta

A2

Oruer 0 npoBeneHHH

PesynbTar pacyeta Ananua PEKJIAMHOIO MEPONIPUSTHS
Sq)q)eKTVIBHOCTM Peectp pexrammIx
Tpeﬁ - MepOTPUATHIE
MapkeTMHroBoro T'padux oTHOMIEHHS 00BEMaA
meponpuaTnsa L-npona 1 3aTpat Ha peknamyio™

AKTHBHOCTh

A3

Puc. 2. [lexomnosuyus KoHmekcmuou Ouaspammol

C noMomipi0 MeToAa ASKOMIIO3HINH, pa30MB INIABHYIO 3a/lady Ha 3TaIlbl U ONpeJIeNIuB 0O4ePEAHOCTD, €CTh BO3-
MOYKHOCTb JIy4llle Pa3o0paThcs B CUCTEME M TOHATh, Kak d()QeKTUBHO BBIMIOJIHUTH INIABHYIO 33/1a4y pa3padaThiBaeMoii
nHpopmanmoHHoit cucremsr [1].

[MpensoxxeHHas: MOJIENb OPTaHU3ALMU MIPOIIEcCca OLEHKU d(P(GEKTUBHOCTH MPOBEIEHHS TPEHI-MapKETHHTOBBIX
MEpONPHATHI TaeT BO3MOXKHOCTh HOBIIHATH HA CICAYIOLIME apaMeTphl: SKOHOMUS BPEMEHH M MHHUMH3ALUS OIIHO0K
npH pacyérax, 4To elle pa3 JOKa3bIBaeT HEOOXOJUMOCTb pa3pabOTKK CHCTEMBI aHANTM3a PEKIAMHOM AESTEILHOCTH.
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Abstract. The subject of this work is the construction of a mathematical apparatus that allows to evaluate the
effectiveness of trade-marketing activities. To solve this problem, a model of the information system for calculating the
return on investment coefficient, as well as the coefficient of profitability of short-term investments, has been developed.
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YK 621.865.8

OCOBEHHOCTU NPUMEHEHUS POBOTOTEXHUYECKHUX
KOMIIVIEKCOB HA BA3E JEJIBTA-POBOTOB

C.B. Koctun, aciupast
OI'AOY BO «benropoackuii rocynapcTBEHHBII HAITMOHAIBHBIN MCCIEI0BATEIbCKUN YHUBEpCUTET» Poccus

Annomayus. B cmamve npedcmagien 0030p HAYYHBIX UCCIEO08AHUL NO HANPAGLEHUAM. NPOEKMUposaHue,
paspabomxa, MooepHU3ayUs, ONMUMU3AYUA 0eTbMA-POOOMO8 PASIUUHBIX KUHEMAMUYECKUX cXeM U cghep ux mexuono-
2uyecko2o npumenenus. Paccmompensl nooxooul K cunmesy MamemamuiecKux mooenell u peueHuio 3a0ay KuHemamu-
KU U 0COOEHHOCMU HPOPMATUZ06AHHO20 ONUCAHUSA NAPALTENbHBIX pobomos. Takoice npedcmagnen anaius cnocobos no-
CMpoenus cucmem asMOMAMU4eckKo20 YNpasieHus napaiienbHbimu derbma-pobomamu. B saxniovenue paccmompena
B03MOJICHOCTG NPUMEHEHUS MAKUX pOOOMO8 8 hepepabomke omxo008.

Knrwouegvie cnoga: denoma-podbom, nepepabomra omxo0os, COpmMupo6Kd, asmomMamusayusi MexHoI02U4ecKUx
npoyeccos.

Ipomsbinuternocth B XX Beke craHoBuTCst BcE Ooliee aBTOMATU3UPOBaHHO#. [IpakTHueckn Kaxa0e mpeanpu-
STHE UCIMOJB3YIOT B CBOMX TexHomormdeckux mpoieccax PTK (po6oToTexHHYeCKHe KOMILICKChI), BBIMTOIHSIONINAE M0~
Ipy3Ky, pasrpy3Ky, CBapKy, OKpacKy, CKIaJAupoBaHue, 1e(eKTOCKOMUI, 00paboTKy Aerainei u mpouee. [Tomumo obpa-
OOTKH JeTanell IJis MallMHOCTPOCHUS, POOOTHI C YCIEXOM HCIOJB3YIOTCS B (DapManeBTHUECKOW MPOMBINIICHHOCTH,
MeIMIIMHE, TpaHCTOpTUpOBKe. Hanbonee pacnpocTpaneHsl nocieaoBaTenbHbie (puc. 1a), nekaptoBsl (puc. 10), u ma-
pannenbHble (puc. 1B).

a)

Pucynoxk 1. IIpomvliunennvie pob6omsi: a) nociedosamenshbiil, 0) dekapmos, 8) napaiieivbhwvli (Oenvma)

Henbra-po6ot Obi1 m300peren B Hadane 1980-x romoB Peiimonmom Kmasemem (EPFL, IllBeitmapus) [28].
Haumnas ¢ aToro BpeMeHH, AejibTa-podoThl pactpoctpastorcs Bcé mupe. OCOOEHHOCTBIO TAKUX POOOTOB SIBISIETCS HX
BBICOKAsi CKOPOCTh pabOThI, HEKOTOpHIE ocymiecTBIIIOT 10 300 mepeMerieHnii B MUHYTY. KitoueBoit 0coOE€HHOCTBIO
SIBISIETCSI MCTIONIb30BaHKE TMAPAIeIOrPaMMOB B KOHCTPYKIMH MaHUIYJISTOPA, YTO IO3BOJISIET COXPAHATH IPOCTPaH-
CTBEHHYIO OPHUEHTAINIO UCIOJIHUTEIBHOTO YCTpOiicTBa poboTa.

O030p CyIIECTBYIONIMX THUIIOB IapalIeNbHBIX JIEJbTa-pOOOTOB MOKAa3aJ, YTO IOCTOSHHO pPa3padaThIBAIOTCS
HOBBIC W ONTUMHU3UPYIOTCS CYIISCTBYIOIINEC KHHEMATHYECKUE CXEMBI, HAUMHAS OT MUKPO-podoToB [50, 67]. Crektp
3a/a4, peIaeMbIX MapauieibHBIMA pOOOTaMH, OXBATHIBACT MIPAKTUYECKH Bce cepbl — oT Meaunuusl [15, 26, 39, 52,
58, 64] no anauTUBHBIX TexHosOrHil [16]. OgHako Hanboee pacpoCTpaHEHHBIE — BTOPHUYHAS YIIaKOBKAa M COPTHPOBKA
[63], kOTOpBIE OH MOKET pPeIIaTh ¢ OOJBIIOH CKOPOCTHIO M TOYHOCTHIO 3a CUET CBOMX KOHCTPYKTUBHBIX OCOOCHHOCTEH.
B nHacrosiiee BpeMsi H3BECTHBI pa3pabOTKH BCEBO3MOXKHBIX J1eNbTa-poboToB. MccnenyroTes poOOThI ¢ IBYMS CTENEHS-
MU cBOOOJIBI [46], a Taxoke poOOTHI CO CIOXKHOM CTpyKTypo# [25, 35, 38] u pa3niyHBIMH THIIAMHU [IPUBOAOB U BHIAMH
MEXaHHYECKUX CBs3eH MEXAy 3BEHBbSIMH, HalpuMep, IenHbIMH [48], rubkumu [45], BELABMKHBIME [68], THEBMaTHUe-
ckumu [43], BpamarensHeIMA [5]. Takke IMEIOT MECTO pa3pabOTKH crienupUIecKuX [6] U IUIaHApHBIX pOOOTOB IS
MUKpo-TIepemenieHuit [54, 57]. Bonpoc onTuMu3aiy KHHEMAaTHYECKUX CXEM MapajuiebHBIX poOoToB [29, 44] ocTaér-
Csl aKTyaJIbHBIM BCET/a, TaK KaKk HEOOXOAMMO HCIIOJIb30BATh MAKCHMYM BO3MOXHOCTEH JIF0OOTO MPOMBIIIJIEHHOTO PO-
6oTa JuIsl TOBBIIICHHS TIPOU3BOJUTEIIFHOCTH TEXHOJIOTHYECKUX JTMHUM M TOYHOCTH MX pabotsl [22, 42, 65, 66] u pac-
mupeHus pabodeil 30HbI craHnapTHOro Manumyssitopa [40, 60]. Kak u3BecTHO, 0COOEHHOCTBIO A€IbTa-poOOTOB, KOTO-
past obecrieuBaeT UM TOYHOCTb M CKOPOCTH PabOoThI, ABIAETCS Majlas Macca IOJBIDKHBIX 3JeMeHTOB. TeM He MeHee,
3a/1a4a aBToMaTn4yeckoi kamopoBku [18, 23, 41, 51] akTyanbHa, Tak Kak TOYHOCTh — 3TO OJIHA U3 KIIFOUYEBBIX XapaKTe-
puctuk PTK. BaxkHbIM acieKTOM B MPOESKTHPOBAHUH MAPAUIENBHBIX JIEThTa-POOOTOB SIBISIETCS UCCIIETOBAHUE MEXaHMU-
KW OTAETBHBIX y3J0B [19, 56].

OCHOBHOM IIEJTBbI0 CHHTE3a MaTEMaTHYECKOW MOJENH poOOTa SBISETCS pElIeHHe MpsIMOM M 0OpaTHOW 3amad

© Kocrun C.B. / Kostin S.V., 2019
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kunemaruku (113K u O3K) [2, 3, 11 — 14, 17, 21]. B otinuune oT poOOTOB MOCIIEAOBATCIBHON CTPYKTYPHI, T/Ie CYIIe-
CTBYeT o0liee pelieHue sl BceX BUIOB pPoOOTOB 3TOTO Kilacca, JUlsl MapajjieJbHbIX MaHUIYJISTOPOB, B KOTOPBIE BXO-
AT nenbra-po06otel, Heooxomumo pemath [13K u O3K muauBuayansHo i Kaxmod cTpykryps [8, 10, 55]. Tem He
MEHee, UCCIIeI0OBaHusl, HallpaBJIeHHbIE Ha CUHTE3 0000IMIEHHOTO aIMfOPUTMa pelleHus 3a1ad, uMeroT mecTo [33, 62], B
TOM YHCJIE U JJIsl CEPUUHBIX IPOMBIIUIEHHBIX POoO0TOB [4, 47]. OCOOEHHOCTHIO NeNbTa-poOOTOB SABISETCS MBI pa3-
Mep paboueid 30HBI [37], YTO HaKJIAABIBAET OIPAaHWYEHHS Ha WX HCIIOJIb30BaHHE. B CBs3M ¢ 3TMM, HEOOXOAUMO HMETh
9ETKOE MPEICTaBICHIE O Ka4eCTBEHHOH B3aUMOCBs3HU [20] Mexay cTpoeHneM podoTa i ero paboder 30HO.

OmHAM W3 OCHOBHBIX 3TAallOB B MPOCKTHPOBAHUH POOOTa SBIIETCS CHHTE3 alropuTMa padoTsl. M3-3a ocobeH-
HOCTEH KOHCTPYKIMH JAEIhTa-poO0T KaK OOBEKT TpeOyeT crenu(puIecKkoro moaxona K ympaeieHuto [59], kotopoe B
LIEJIOM CBOJUTCS K COTJIACOBAHHUIO IBIKCHUS BCEX MCIIONHUTEIBHBIX YCTPOHCTB [53, 36, 61], BXOAAIINX B €T0 COCTaB.
Ba)XHOCTP TaKmMX HCCIIEJOBaHUI 000OCHOBAaHA TEM, YTO MCIIONHUTEIBHBIE YCTPOHCTBAa poboTa 00ecednBalOT TOYHOCTh
€ro NO3UINOHNPOBAHMA, KOTOPAsi COCTABIAET, HAIIPUMED, ISl IIPOMBIIIUIEHHBIX JenbTa-podoToB Omron menee 0,1 M.
OTo KiIIoueBas XapakTepUCTUKAa MEXaHU3Ma, ONpeeIIAIoNIasi BO3SMOXKHOCTb €r0 IPUMEHEHHUS B TeX WIN UHBIX 33/a4ax.
JIyist Hay4HBIX MCCIIEOBaHMI MPEACTABISIIOT HHTEPEC HOBBIE CIIOCOOBI YIPABJICHHSI, OTIMYAIOIINECS OT KIACCHYECKUX
Ha Oaze IIM/I-perynsTopoB u peneiHbIX 3akOHOB [20] M MpEeBOCXOASIIME MX IO MPOU3BOJUTEIHFHOCTH M TOYHOCTH
[24, 34]. B [27, 49] paccmatpuBaroTcst 6e3aaTunkoBbie cucteMsbl ynpasieHus (CY), padoTaromue Ha OCHOBE KOCBEH-
HBIX U3MepeHUH. [10n0XKUTeNbHONW CTOPOHON TAKOTro MOAXO0JA SIBJISETCS YMEHBIICHHE YHMCIa CEHCOPOB M YBEJINYEHUE
0TKa30yCTOMYHMBOCTH, HO C JPYTOH CTOPOHBI TMOSBISETCS PUCK HAKOIUICHHsI MHTETPAIbHON OIIMOKH KOCBEHHBIX H3Me-
penuil. bonpmioi kiacc cucteM yrnpasieHus cocTaBisitoT CY, ocHaIEHHBIE TEXHUYECKUM 3peHHreM [30], KoTopble 1M03-
BOJIIOT peliaTh pa3HOOOpa3HbIe 3alaud, HampuMep, IBWKCHHUS 10 3aJaHHON Tpaekropuu [31], 6e3 mcmonp30BaHUS
00JBIIOTO YHCTa JAaTINKOB. B memsax onrtummsanuu [32] cKOpOCTH BRIYHUCICHUH, CHIDKEHHS OTIepaluii HCIOIB3YIOTCS
pa3IHYHBIC METOIBI, TAKHAE KaK METO HANMEHBIIINX KBAaIPATOB.

B kauecTBe mpHuMepa HCIONB30BaHUS JETa-POOOTOB PACCMOTPHUM IPOIECC COPTHPOBKH TBEPIBIX OBITOBBIX
otxo70B (TBO) B MycopomnepepabatsiBatoiiieM rentpe [9]. [Ipodbaema mepepaboTku Mycopa B HACTOSIIEE BPEMs SIBJISI-
eTcst o4eHb aktyanbHoi [1, 7]. [lo mannubiM mHpOpMarnmonHoro arenTctBa TACC B Poccuu kaxawlii roj oOpasyercs
6onee 60 MITH. TOHH TBEPABIX OBITOBBIX O0TX0J0B. [Ipn 3TOM nuie 7 — 8 % u3 Hux nepepadareviBaercs. [Ipu aTom, 1Mo
pe3yabpTaTaM MOMCKA TOTOBBIX TEXHOJIOTMYECKHUX PELICHUH, OBIJIO YCTaHOBIEHO, YTO BO BcEM Mupe 6oiee ueM B 90 %
MycopoIepepadaThBalOINX KOMIUIEKCOB OCYIIECTBIISAETCS pyYyHas COPTUPOBKA OTX0J0B. Mcrnons3oBanue podoToTeX-
HUYECKOTO KOMIUIEKCA, OCHAIIEHHOIO TEXHUUECKUM 3PEHHUEM, AJIS BBIIOJIHEHUS 3TUX ONEpaluil MOXKET CYIIECTBEHHO
007erauTh ycnoBus Tpyaa. brmaromaps KOHCTPYKTHBHEIM OCOOCHHOCTSIM JIENbTa-pOO0OTOB CKOPOCTH PabOTHI JIMHUH B
[IEJIOM OKa)KEeTCSI BBICOKOH. B CBS3M ¢ ATHM, MCIIONB30BaHIE MapalIebHBIX IEIbTa-pOO0TOB Ha JMHHUAX COPTUPOBKH
OTXOJIOB MOYKHO CUHTATh aKTYaIbHBIM U IIEPCIICKTUBHBIM.

B 3axmodyeHre HEOOXOIMMO OTMETUTH, YTO OCOOCHHOCTH NMPUMEHEHHUS IENbTa-poO0TOB B IIMPOKOM CIIEKTPE
TEXHOJIOTHYECKUX 3afad, B TOM 4ncie U B nepepadorke THO, MO3BOISIIOT YTBEPKAATh, YTO HCCICIOBAHUS B 00IaCTH
TUHAMUKA, KHHEMAaTUKU ¥ CHCTEM YIPaBICHUS POOOTAMH TAKOTO KIIACCA SBIISIOTCS aKTYaIbHBIMU U TIEPCIIEKTUBHBIMH.
A BO3MOXHOCTH PEIICHHUs IKOJIOTHYECKUX MPOOJIeM C HCIIOIB30BAHUEM AETIhTa-pPOOOTOB MOATBEPKAAET aKTyaIbHOCTb,
TakK Kak MO3BOJISIET PEIINTh HE TOJNBKO 33/auy HaAY4YHYIO, COCTOAIIYIO B pa3paboTKe MaTeMaTH4eCKOTO ONHCAHMS JIeNb-
Ta-poboTa U aJrOPUTMOB €ro (HYHKIIMOHUPOBAHUS, HO U PSJl APYTHX: TEXHUUECKYIO, CBSI3aHHYIO C pa3paboTKoil Mexa-
HUKH, a TaKke HEMaJIOBa)XXHYIO B COBPEMEHHOM MUpE 3a7a4y — 3KOJIOTHYECKYIO.
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FEATURES OF APPLICATION OF ROBOTIC COMPLEXES BASED ON DELTA ROBOTS

S.V. Kostin, Postgraduate
Federal State Autonomous Educational Institution of Higher Education ”Belgorod State University”, Russia

Abstract. The article presents a review of scientific research in the following areas: design, development,
modernization, optimization of Delta robots of various kinematic schemes and spheres of their technological
application. Approaches to the synthesis of mathematical models and solving kinematics problems and features of the
formalized description of parallel robots are considered. The analysis of ways of construction of systems of automatic
control of parallel Delta robots is also presented. In conclusion, the possibility of using such robots in waste processing
is considered.

Keywords: delta robot, waste processing, sorting, automation of technological processes.
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YK 331.461.2:666.97

HAEHTUO®UKALIAA OITACHOCTH PABOYUX MECT
HA IMPEAIIPUATUUN KEJE3OBETOHHBIX U3JEJINU

E.B. Caseun’, C.A. Bekeena?
! Mnaiuiuit HayYHBIH COTPYIHUK TaOOPATOPHH PETIAMEHTAIMH B O0JIACTH OXPaHbI TPyIa
2 KaHUIAT GUOJIOTMYECKHX HAYK, PYKOBOIUTEND Jab0paTOpUy pErJIaMeHTAIlMH B 00JACTH OXPaHbl TPY/Ia
PI'TI na ITXB «Pecmy0nukaHCKUi HAyIHO-HUCCIIEAOBATEIBCKUI HHCTUTYT IO OXpaHe TpyAa
MunncrepcTBa TpyIa U COIMAIBHOM 3amuThl HaceneHus Pecrybmmkn Kazaxcran» (Hyp-Cynran), Kazaxcran

Aunnomayun. Cmamoesi NOCeAUWeHa aKmMyaibHOU npobieme UOEHMUPUKAYUU ONACHOCMEU CEA3AHHBIX C
npogpeccuoOHanbHOU  0esimelbHOCIbI0  PAOOMHUKOE Npeonpusmuil  dcere306emonnvlx uzoeiutl. Ilpusedén obwuil
HOPAOOK, ONUCAHbI IMANbL UOSHMUPDUKAYUL ONACHOCTEU HA NPOU3800CMEe Oisl 300P08bsl pabOMHUKOS, paA3pabomansl
Meponpusimus, HanpagieHHvle Ha YNpasneHiue puckamu 6 001acmu OXpansl mpyod.

Knrwouesvie cnosa: oxpana mpyoa, cucmema ynpagnenus oxpanot mpyoa, udenmuguxayus onachocmu, pabo-
yee Mecmo, 300po6be pabOMHUKO8, NPEONPUATUSL HCeNe300eMOHHBIX U30ENUL U KOHCTNPYKYULL.

B Hacrosmiee BpeMst oco60e BHUMAaHHUE YACISACTCS BOIIPOCAM, CBSI3aHHBIM C MPOPECCHOHATIBHBIMHU prcKaMu. B
cBs13U ¢ 3THM, Pecrrybnuka Kazaxcran, kak @wieH MexayHapoaaoi Oprannsamuu Tpyna, pa3padaTsiBaeT IpOrpaMMEL,
HanpaBJCHHBIE HAa COKpAIICHHE CMEPTHOCTH, TpaBMaTW3Ma W INPOQECCHOHAIBHBIX 3a00JIEBaHMII Ha IIPOHM3BOJCTBE
nyTEM Iepexo/ia K CHCTeMe yIpaBleHus puckamu [2, 3, 4]. B HacTosmiee BpeMsi, BCICACTBHE HEMOJIHOH MEXaHU3aLUH
U aBTOMAaTH3allMM TIPOU3BOJACTBA OONBIION yJIENBHBIH BEC COCTAaBIAIOT PYYHOH TpyHA, OOYCIaBIMBArOIIUIT
3HAUUTEJbHBIE (PU3MYECKUE HArpy3KH, a MHUKPOKIMMATHYECKHE U OSKOJOTMYECKUE YCIOBUS NPUYMHON DPa3BHTHS
3a00J1eBaHU.

Llenb — w#3yuuTh UASHTU(HUKALMIO ONACHOCTEH Ha paboyMx MecTax paOOTHHUKOB IPEANPHSATHIA
XKeJIe300€TOHHBIX U3/IeNTUil B 3aBUCUMOCTH OT YCJIOBUH Tpy/a.

Hccnenyemoe HaMu MPeIPUATHE 110 MPOU3BOJICTBY Kee300eToHHbIX u3nenuit (JKBM) cnennanu3upyrorcs Ha
n3fenny OETOHHBIX IUTHT, OJIOKOB M HMEET OCHOBHBIC INPOHM3BOACTBEHHBIC YYACTKH PAa3JIMUHBIX HalpPaBICHUI:
6etonHbIN 3aBog, nex JXKBU, nepeBooOpabareiBatomuil nex, mex Mo MPOU3BOJICTBY MENKOIITYYHBIX M3JEIHH, IIEeX IO
NepeMoTKe 3jekTponaBurarteneii W T.n1. OCHOBHBIMH BpeIHBIMH ()aKTOpaMH Ha TPOW3BOJCTBE SBISIFOTCS IIIyM,
BUOpanus, HeOIArONPHUATHBIN MUKPOKIMMAT W MPOU3BOACTBCHHAS TbLIb, & TAKXKE TAaKUE MHIPEIUEHTHI, KaK rasbl, map,
KOTOpBIE ellie 0oJbIIe yCyryOIsioT BpeJHOE BO3ACHCTBUE IIBUTH HA OPraHu3M. [ NbUIH Ha MPEANPHATHH XapaKTepHa
BBICOKasl AUCTIEpcHOCTH YacThl (70-97,5 % NpUIeBBIX 9aCTHIl IMEIOT pa3Mep I0 5 MKM), a TAK)KE BBICOKOE CO/IEPKAHHUE
muokcuna kpemuust (ot 20 10 70 %). Ipu M3roToBICHUH GSTOHHOW CMECH HaOJIOAeTCsl MOBBIIICHHOE BBIICICHUE
IBIIM Ha paboumx MecTax B MOMEMICHUSX OETOHOCMECHUTENBHBIX y370B. [IbIIb BBIAEISECTCA NMPH MOJa4Ye NEecYaHOTO
3aMOJTHUTENS JICHTOYHBIM TPAHCHIOPTOM UM IIPH ITHEBMOTPAHCIOPTE [IEMEHTa U3 CKJIaJ0B B OyHKEpa, MO3MPOBKE 3THUX
KOMIIOHEHTOB B OETOHOCMECHTENH W TpPH HX CMEUIMBAHWU. BpeaHple XMMHUYECKHE BEIIECTBA BBLACISIOTCA MPHU
UCIIOJIb30BAaHUN CHHTETHUECKUX BEIECTB B BUje A00aBOK B OeTOH M cMma3ok ¢opMm. B ¢opmMoBOouHOM mLexe NbUIb
BBIIENACTCS Ha ydJacTKe pacGopMoBKH m3nmenuil. YacTumbl meumd pasmepoMm 10-30 MKM HMEIOT HENpPaBUIBHYIO
oBabHYI0 (opmy. KoHIeHTpanus meliin Ha yyacTke (JOPMOBKH H3/€NUi NpPEBHIIACT caHWTapHble HOpMBI B 1,5-3,0
pasa u3-3a Hea(p(heKTHBHONH pabOTHl 0OIEOOMEHHOW BEHTHIISIIMH, OTCYTCTBHS MECTHBIX OTCOCOB M IBUIEBaKYyMHOH
yoopku. Kpome TOro, uepe3 HEIUIOTHOCTH KaMep M apMaTyphl, a TakKXKe IpU pasrpy3ke Kamep, HaOiomaeTcs
MOBBIIIEHHOE BBIAEICHNE Mapa, KOTOPBIM KaK B JIETHEE, TaK U 3MMHEE BpEMs OKa3blBaeT OTPULATEIBHOE BO3ACHCTBUE
Ha 3710poBbe paboraromux. lllym B mexax, 000pylIOBaHHBIX arperaTaMy HENPEPLIBHOTO AEHCTBHUS (AAPECHOH Mojadu
OETOHHOW cMmecH, KroOeneM, YUCTALINMH MAallMHAMHU, SKCTPYIEpPOM U OETOHOCMECHTEIbHBIMH yCTAaHOBKAMH), HOCHUT
MIOCTOSIHHBI paBHOMEpHBIA xapakTep. B (GopMOBOYHBIX IlexaX, 0OOpYIOBaHHBIX JBYMS 4YeTHIpbMsA M Ooiee
IJIOMIaIKaMH, ITyMOBOHM peXUM HepaBHOMEpPEH 1o BpeMeHu. Cpenu pabounx OETOHHBIX H KEIe300€TOHHBIX 3aBOJIOB
BBISBJICHBI NPO(EeCcCHOHAIbHBIE 3a00JIeBaHUsl — JIEPMATO3bl M ITHEBMOKOHHO3bL, 2 Y (DOPMOBIIMKOB-OETOHIUKOB —
BHOparoHHas Oo0Je3Hb, HEBPUT CIYyXOBOTO HepBa. IIpM TeXHWYECKOM OOCITYKMBAaHMHM U TEKyIIEM pPEMOHTE
aBTOMOOMIIEH BO3HMKAIOT CIEAYIOIINE OTMACHBIE M BPEIHBIE TIPOU3BOACTBEHHBIE (DAKTOPHI: IBIDKYIIHECS aBTOMOOMIIH,
HE3alWIIeHHbIE TOABIKHBIE 3JIEMEHTHl IIPOM3BOACTBEHHOrO 00OPYZOBAaHUS, IIOBBIICHHAS 3ara3oBaHHOCTD
MOMEIIEHNH OTpabOTaBIIMMK Ta3aMM JIETKOBBIX aBTOMOOWJICH, OMACHOCTH MOpakKEHHs 3JIEKTPUYECKHUM TOKOM MpH
paboTe ¢ 3JIeKTPOMHCTPYMEHTOM H JIp.

HccnenoBanue nposeneno Ha 102 paboTHuKax 93 mpodeccuil npenpusTus xKeae300eTOHHbIX n3aenui. s
oTIpe/ieTIeHUsl TIOTEHIMAIBEHON OITaCHOCTH HaMM ObLIM MAEHTH(UIMPOBaHBI paboyne MecTa IO ABYM IOAPA3EICH USIM.
B Tabmune 1 npuBeneHa maeHTH(UKaNMsS omacHOCTed Ha paboumx MecTax (1Mo ImpodeccusM) NPOU3BOICTBEHHO-
TEXHUYECKOTO IepCOHaIa IPEAIPUATHS.

© Cassun E.B., bekeesa C.A. / Savvin Ye.V., Bekeyeva S.A., 2019
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Tabnuya 1
HNnenTndukanus onacHocreil Ha padoyux Mectax (1o npogdeccusim)
NMPOU3BOJICTBEHHO-TEXHUYECKOIr0 NMEPCOHAJIA MPEeANPUATHS
Hoodpazoenenusn, dondicnocmu, npogheccuu Ilpouszsodcmeennvie hakmopwl (no Knaccugpuxamopy)

Havanpauk I1TO

Ben.umxenep I1TO, nenonpousBogurens

Nuxenep IITO

Hauaneauk ma6oparoprn u OTK
Wmxenep naboparopun

I'n. mexanuk

Crnecapb

DnexTpociecapb

MamuHuCT aBTOKpaH
Boaurens

Boaurens BPY

Bomurens kapeepa
MarmmuHHCT 3KCKaBaTopa
Mammauct Oynpaosepa
MamuHuUCT norpy3uuka
MamuuHCT KoMIpeccopa
Omneparop bPVY (1a nemenre)

-TajieHne paboTHHUKA C BHICOTHI (TIPH CTPOUTEIBHBIX padoTax,
BO3BEIECHHH 3/IaHUI, COOPYKEHHH, B KooJew, 1 T. 1.) (M1.1);
-TajieHne paboTHHKA IIPH TIePeABIKEHNH (C OJHON TOYKH 10
Apyroif) (M1.2);

-TajieHue, oopyuieHue, 00Bajl MpeJMeToB (MaTepHaoB,
TOPHOM NOPO/ABI U T.A.) Ha paboTHuka (M1.3);

-Hae3]] TPaHCIOPTHOTO CPEACTBA PH MEPEIBUKEHUH MO
Tepputopun npeanpuatusi(M2.1);

-BO3/ICHCTBUE JBUKYIIMXCS U BPAILAIOLIMXCS YacTel
000pyI0BaHMUs, MEXaHU3MOB, MalllMH (yAapbl, 3aXBaThI,
cmaBimBanust) (M3.1);

-BO3/ICHCTBHE JICMEHTOB KOHCTPYKIUH IIPOU3BOACTBEHHOTO
000py10BaHMUs, KOTOPHIE IMEIOT OCTPBIE YTIIBI, KPOMKH,
3ayCEHIIBl 1 HEPOBHBIC TOBEPXHOCTH, TAKXKE, BO3/EHCTBHE
BBICOKOH M HU3KOH TeMIlepaTypsl IOBEPXHOCTH 000PYI0BaHUS
IpH ABWXEHUH paboTHHKa (M3.2);

-TIOpakKeHHE HIEKTPHUCCKIM TOKOM (M4.1);

Omneparop BPVY (Ha cocTaBnsromux 6eToHa) -yTpo3a mokapa BhI3BaHHBIH dNeKTpuaecTBoM (M.5.1);
Jlo3upoBuk -IICUXO(HU3NOIOTHYECKOT0 BO3ieicTBIs — TsbkecTh (I11.1) u
HavanpHuK aBTOTpaHCIOPTHOTO 1iexa HanpsbkeHHocTh (I11.2) TpynoBoro mporecca.

Mapkxkuueiinep

Omneparop [IM

Mammnuct JICY

Beronmuk-popMoBIIIK
DIEeKTPOCBapIINK-apMaTyPIIUK
I"azonnexrpocBapmuk
MarmuyHHICT MOCTOBOTO KpaHa
Hauanpnux
Beronumku-hopMoBITHKI
MamuHUCT MOCTOBOTO KpaHa
MammHeT GameHHoro KpaHa
DIEeKTPOCBaPIINK

B Tabnune 2 npuBeneHa uaeHTHHUKALUS ONAcCHOCTEH Ha pabounx MecTax (1mo npodeccusm) X031HCTBEHHOM

CITYKOBI.

Tabauya 2

WnenTudukanus onacHocTeil Ha padoyux Mectax (1Mo npodeccusiM) Xo351liCTBEHHOI CJYKO0bI PeANPUSITUS

Haumenosanue npogeccuu

Ilpouzeodcmeennsvie pakmoput (no Knaccugpuxamopy)

HauansHuk (3aBeIyrOLIHIA CKIIATOM)
Pabouas o y6opke OBITOBBIX U
MPON3BOJICTBEHHBIX TOMEILICHUI
Cropox-moct Ne 1, No 2, Ne 3

- majieHne paboTHHKA MPH TIEPEIBHKEHUH (C OJJHON TOYKH J10 Apyroii) (M1.2);

- majicHue, 00pyIIeHne, 00Ba MpeaMeToB Ha paboTHuka (M1.3);

- BO3JIEUCTBUE BIDKYILMXCS U BpalllaloIuxcs yacTeil o0opyoBaHuUs,
MEXaHH3MOB, MaIVH (yAapbl, 3aXBaThl, caapnuBaHust) (M3.1);

- BO3JICUCTBHE BHICOKOW M HU3KOH TeMITEpaTyphbl TOBEPXHOCTH 000PYIOBAaHUS MTPH
IBIKeHHH paboTHUKa (M3.2);

-Hae3/] TPAHCIIOPTHOTO CPEICTBA MPH MEPEABIKEHHUH 110 TEPPUTOPUH MPEIAIPHTHUS
M.2.1);

-aBapuu Ha TpaHcropte (M 2.2);

-BO3/1€iCTBHE 2JIEMEHTOB KOHCTPYKIINH POU3BOACTBEHHOTO 000PYI0BAHHS
(M3.2);

Kak BuaHO M3 Tabnuu, B mpouecce paboThl Ha PaOOTHHUKOB MOTYT BO3JEHCTBOBATh CIIEAYIOIINE OIACHBIE U
BpEHbIE MTPOM3BO/ICTBEHHBIE (haKTOPBI: BpAIIAOIIMECS YacTH MHCTPYMEHTa, MAIlWH, 0OOpYAOBaHUS; ABHXKYIIUECS
YaCTH CTaHKa, PEXYIIUH IUCK, NMPKHUMBI; OTJETAIomas CTPY)XKa oOpabaThIBaeMOro MarepHaia, OOpe3Kd IeTallu;
OTJIETAIONINE YaCTHUIIbI PEXYILETo JNCKa (B Cllydae ero IOJIOMKH); HarpeThie /10 BBICOKOH TeMIepaTyphl TOBEPXHOCTH
o0OpabaTbIBaeMO JeTalll, PEeXYILETO IUCKa, CTPY)KKH; OCTPhIe KPOMKH, 3ayCCHIIBI, IIEPOXOBATOCTH Ha MOBEPXHOCTH
JleTaneil ¥ y3/noB, HHCTPYMEHTA; dJIEKTPUYECKHUI TOK, MyTh KOTOPOTO B CIy4ae 3aMbIKAaHUS MOXKET IPOUTU uepe3 Telo
YeJI0BEKa; HEJIOCTATOYHAS! OCBELIEHHOCTh pab0uero MecTa.

CrnenoBartenbHO, aHAMN3 HACHTH(UKAIIMH OMACHOCTEH Ha pabodmx mMecTax (1o mpogeccusM) MOKa3hIBaeT, YTO
pabOTHHKN OCHOBHOTO TOJAPA3/ACICHUS MPEANPHATHS MOTYT MOABEPTaThCS TaKUM BHAAM ONACHOCTEH, KakK MaJeHHe
paboTHHKA TPH TEpPEIBIKCHHIH, MajJeHHe, OOpyIIeHne, 00BaI MPeAMETOB (MaTepuaioB, TOPHOM TMOPOABI W 1p.)
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Ha pa0OTHMKA, Hae3]] TPAHCIOPTHOTO CPEJCTBA NPH IMEPEABHKEHUM IO TEPPUTOPUH TNPEINPHATHS, BO3/ACHCTBUE
JBIDKYIIMXCSL U BpaIIAIOIIUXCsl YacTeld 000pyIoBaHUs, MEXaHM3MOB, MAIllUH, BO3/ICHCTBUE 3JIEMEHTOB KOHCTPYKIIMU
IIPOM3BOJICTBEHHOTO 00OpPY/I0BaHMs, KOTOPHIE HMEIOT OCTpPbIC YIJIbI, KDOMKH W HEPOBHBIC MOBEPXHOCTH, TaKXKe,
BO3/ICiiCTBIE BBHICOKOH M HM3KOM TeMIIEpaTypbl IIOBEPXHOCTH OOOPYAOBAaHUs NPH JIBI)KEHHH PaOOTHHKA, MOpakKEHHE
JIEKTPUUECKUM TOKOM, Yrpo3a IoKapa BbI3BaHHBIH JJIEKTPUYECTBOM M T.J. JlJaHHOE 1mojpas/ielieHue He COOTBETCTBYET
napameTpaM TSDKECTH U HATPsDKEHHOCTH Tpyaa. [1o JaHHBIM aBTOpOB, [1] KOTOpbIe YTBEPKIAIOT, YTO MPH MOBBIIICHUH
3HAYCHUS OLECHKY, KaTeTOPUH PUCKAa M HEOJAroNpHUATHBIX JaHHBIX MOHUTOPHMHIa M COOOIICHHH 3aWHTEpPECOBAHHBIX
CTOPOH, PYKOBOIUTEIIO MMOJpa3leleHss He0OOXOAUMO YCTAaHOBUTH HOBBIE METOABI YIPABICHUS U KOHTDPOJS, KOTOPHIE
MO3BOJIAT OCTABUTH PHCK HA MPEKHEM YPOBHE HJIH IIEPEBECTH €TI0 B HU3IIYIO KATETOPUIO.

Takum o0pa3oM, NMONy4EHHBIE HaMH pPe3yJbTaThl HICHTH(OUKALMH ONACHOCTeH Ha pabodux MecTax i
310poBbs padboTHHUKOB npennpusatus Kb, OyayT ucnonszoBans! npu hopmynuposke [lomurukn B 061actu B 001acTH
OXpaHBI TPyZa, IPH ONPEACICHUH MIEPCIICKTUBHBIX LIEJIEBBIX MTOKa3aTelied B 00JacTH OXpaHbl TpyzAa y paboTonareins. B
JlabHEHIeM, Pe3yNIbTaThl WACHTU(GUKALUK OyIyT IIepecMaTpHUBAIOTCS EXETrOJHO NpH IPOBEJCHHU aHaliHu3a Co
CTOPOHBI PYKOBOJCTBA.
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WORKPLACE HAZARD IDENTIFICATION
AT THE ENTERPRISE OF REINFORCED CONCRETE PRODUCTS
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1 Junior Researcher of the Laboratory of Regulation in the Field of Labor Protection
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Abstract. The article is devoted to the actual problem of identification of hazards associated with the
professional activities of employees of enterprises of reinforced concrete products. The has been given; the stages of
identification of hazards at work for the health of employees have been described; measures aimed at risk management
in the field of labor protection have been developed.

Keywords: labor protection, control system of labor protection, identification of danger, workplace, health of
workers, enterprises of concrete goods.
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F'MCTOMOP®OJJOTTYECKOE CTPOEHUE KOXU ATHAT
KA3AXCKOI'O CYPA KAPAKYJIbBCKHUX OBEIl INIATUHOBBIN PACIHIBETKHA

M.K. Tioceranunes!, ¥.K. Bucenop?
! IOKTOp CENBCKOX03SMCTBEHHBIX HAYK,” KAHINAAT GHOJIOTHYECKUX HAyK
AThsIpayckuil rocyjapcTBeHHbIN yHUBepcuTeT uMeHH X. Jlocmyxamenosa, Kazaxcran

Annomayus. B meopuio cerexyuu Kazaxckozo eHympunopoOHo2o0 muna OKpacku cyp 6HecéH cmaduiusupyio-
wuti omoop, NO360IUSWIUL ONMUMUSUPOBATNL USMEHUUBOCMb CEIEKYUOHUPYEMbIX NPUSHAKOE 00 YPOBHS JHCENAMENbHBIX
napamempos. H3yuenue neobX00UMOCmU CmMpoenue KOJICU KapaKyAbCKUX AeHAM CYp KA3axcKozo munda o0ycilogieHnd
071 COBEPULEHCNBOBANHUS KAYECMEA 3A6UMKA U NOGbIUEHUS IPDEKMUBHOCIU CELEKYUOHHOU pAbOmbL.

Knrwouegvie cnosa: cyp, nianmuna, Qoniukyna, dnu0epmuc, RUIAPHLLL, PEeMUKYIAPHbIL, JTVKOS8UY, SEHYOI0,
aoannuxyne, BIIP-gbipasxcnocms niamuHossill pacygemkil.

Ouznonornyeckast GYHKIHS KOXKH 3aKIIIOYACTCS B COXPAHEHUU BHYTPEHHUX OPraHOB OT BHEHIHUX (PaKkTOPOB,
TEPMOPETYJISILIMY OpraHu3Ma U OOMEeHE BEIECTB.

VY KapakyJbCKHX TUCTOJOTHMEH KOXH M €€ MPOHU3BOJUMBIE C MOMEHTa (DOPMHPOBAHHUS y 3UTOT U3Y4YEHO IIO0-
npoOHO. OT TiIy0OKOJepMAaIbHBIX KPOBEHOCHBIX COCYZOB OTBETBIISIIOTCS BETBH, KOTOpPbIC HAMpPABISIOTCS B CTOPOHY
snuaepmuca. Ha BepTHKaIbHBIX cpe3ax KOKH OHU BOCXOIAT K SIHICPMHUCY B BHUJIE NapHBIX BEeTBeW, 00pa30oBaHHBIX
apTepHoJIOi U BeHYOoJI0H. JIOCTUIHYB OCHOBaHMs 0a3aibHOW MEMOpaHbI SMUACPMHKCA, BOCXOASIINE BETBU Pa3BETBIISA-
I0TCS Ha MEJIKOSTYEHCTYIO KalMJUIIPHYIO CETh, MOJTYYMBINYIO HA3BaHHE MOIRIHICPMAIbHOTO CIUIeTeHUs. B 3ToM crue-
TEHHWHU apTepHalbHasi KPOBb NTEPEXOIUT B BEHO3HYIO Yepe3 MOIIHYIO M SUCHCTYIO KaMUIIPHYIO CETh, IIOCIIE YeTO KO-
BOTOK BO3BpaIllaeTcs BriyOb opranmsma. IlomsnuaepMansHoe ciieTeHne 00ecnednBacT 0OMEH BEIIecTB depe3 0a3alib-
HyI0 MeMOpaHy B snuaepmuce. CieoBaTenbHO, COOCTBEHHOKOKHOE COCYANCTOE PYCIO COCTOUT M3 TIIyOOKOIEepMab-
HBIX, BOCXOJMIIUX U IOJNUAECPMATBHBIX KPOBCHOCHBIX COCYJIOB, 00ECIEUMBAIOIINX TPAHCIIOPTUPOBKY, PETYIHPOBa-
HHE TOKa KPOBHM M OOMEH BEIIECTB B COOCTBEHHO KOXKe M dMHAepMuce. B cooTBeTCTBHU ¢ MX ()yHKIMOHAIBHOW HArpys3-
KOl TriryOOoKOJepMalbHBIe COCYOBl HMEIOT HAWOONBIINM IHaMeTp, M HUX CTEHKH IIOCTPOEHBI IO MBIIIEYHO-
anactTuyeckoMy Tuiry. ITo Mepe BeTBICHHS U NPUOIIDKEHHUS K MOIRNUICPMATFHOMY CIIJIETEHHIO X AUaMETp yMEHbINa-
€TCsl, U OHU NEPEXOMASAT B COCY/Ibl KaMLIIPHOTO THIA. ['HcTpoMOp(oIoruueckoe CTpoeHne KOKH OTJIMYAETCS B 3aBHU-
CHUMOCTH OT KOHCTUTYI[THOHAJIBHOTO THIA XKMBOTHBIX [2].

N3yueHne HEOOXOIUMOCTH CTPOCHHE KOXKH KapaKyJbCKUX STHAT Cyp Ka3axCKOTro THIAa 00YCJIOBJIEHA IS CO-
BEpPLICHCTBOBAHUS KAYECTBA 3aBUTKA M MOBBIIICHHS 3(()EKTHUBHOCTH CEIICKIIMOHHON pabOTHI.

JlaHHBIC HCCIIeJOBaHUI MOKAa3bIBaeT, YTO OOIMIas TOJIIMHA KOKH B TPYIIAX COCTaBIUIH B mpenenax 2169,3-
2170,6 mk. ToHKast KOXka HAOMIOHANACh Y SITHAT MepBOi Tpynmel — 2169, a ToncTast Koxka y 0co0e# TpeTheil TpyIIbI
2170,6, TeM He MeHee pa3nuune UX HesHauuTenbHO 1,3 Mk (P> 0,05). Takas TeHOCHINS MOKA3bIBa€T COXPAHHICS II0
OTJIETbHBIM CJIOSIM. Tak MUHMMAaIbHOE 3HaYCHUE NOoKa3aTesael Habronaucst y ocoou NmepBoi TpymIbl —3MHIEPMHC CO-
craBuia 26,5 MK, NUISIpHBIN cioi — 1614,4 perukynsipHbli cioi — 538,3, KOTOpble MEHbIIIE [T0KA3aTENeH STHAT TpeTher
TPYyMIIBl COOTBETCTBEHHO anuaepMuckuit — 0,5 Mk (27,1 Mx) mumspusiit — 0,4 Mk (1614,8), perukynsapasiii — 0,4 MK
(528,7 MK).

ITo nannemM X.H. Xunosrtosa, FO.A. baparosa [3] 6apaH4uKy HOITYKPYTJIOTO THIA MPEBOCXOIMIN MO TOKa3a-
TenaM snuaepmuca (24,4 mxm), mussipHoro cios (1463,23 mkm), obmeit Tommuas! koxu (1955,31 mxm). C apyroit
CTOPOHBI, 0apaHYMKN PEOPUCTOrO TUIA ITPEBOCXOANIIHN MO MMOKA3aTEISIM JIyKOBUIL IIEPBUYHBIX U BTOPUYHBIX (OJLIIHKY-
JI0B, 001Ie# TycToTe (OIUTNKYIIOB. SIrHATA IUIOCKOTO THIIA OTINYAIHCH II0 BBICOTE JIYKOBHII IIEPBUYHBIX U BTOPUIHBIX
(OIIHMKYIIOB.

Kak n3BecTHO, IeHHBIE BaJIbKOBAThIE 3aBUTKH (POPMHUPYIOTCSI YHaCTHEM OCTEBBIX BOJIOCKOB, KOTOpPhIE 00pazy-
10TCS B NIepBUYHON agayuinkyie. OTcrona it HaOJII0IeHNSI TeHASHIUSAM (OPMUPOBAHUS BAIbKOBATBHIX 3aBUTKOB H3Y-
YeHHe TIyOrHa 3ajeraHus NepBUYHbBIX U BTOPUYHBIX (DOJUTUKYIIOB HMEET aKTyaJbHOE 3HaUCHHE.

JlaHHbIe TITyOMHBI pacroioxKeHHst (QOUTHKYIIOB U JKeJIE3 MpoaHaIn3upOBaHbl B Tabuie 1.

© Miocerammes M.K., bucenos Y .K. / Dyussegaliyev M.J., Bisenov U.K., 2019
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Tabnuya 1
I'iyOuna pacnoJio:kenust poJJIMKYJI0B M KeJIé3
I'pynmsr
6apaHOB 110 Kon I'nmybuna pacnonosxenus GOLIMKYIOB U KeIE3
unjexcy BIIP -BO
roJio TICDBHHHbIC BTOPHUYHBIE (OIITHKYITBI CaJIbHBIE KENE3bl MOTOBBIE XKENE3bl
B ($oIHKYITBI
M+m Cv M=+m Cv M+m Cv M=+m Cv
I rpynna 1227,1 +
BIIP >42.0% 6 132 2,63 8242+ 11,5 3,42 410,0+7,8 4,66 968,1 £17,3 4,38
Il rpymma 1234,8 +
BIIP = 40,0- 6 ’ 2,76 826,8 + 12,4 3,67 413,4+85 5,64 976,4 + 18,6 4,67
13,9
41%
III rpynna 1239,6 +
BIIP <10 % 6 143 2,83 834,5+ 14,3 4,19 418,5+9,2 5,38 986,4 +19,7 4,89
Io Beem 18 | 12338+94 | 323 828,5+£82 420 | 413,9+3,6 | 3,69 9769+ 13,3 5,77
rpynnam

PesysnpraTel aHanu3a AaHHBIX TaONUIB! | MOKA3bIBAIOT, YTO IITyOMHA PACIIOIOKEHUS IEPBUYHBIX (DOJUTUKYIIOB
coctapisier B npenenax 1227,1-1239,6 mk. I[Ipu 3ToM MUHMMalIbHOE 3HAUEHHE PACIOI0KEHHs (OIIMKYIIOB 3aUKCHU-
POBaHO y STHAT TiepBoii rpymmel 12271 Mk u 824,3 MK, a MaKCUMaJBHOE 3HA4YEeHUE y 0co0ell TpeThel TPYIIEI U mpe-
BhIIaeT Ha 12,5 mx (1239,6 mx) u 10,3 (834,5 MK).

CasipHBIE W TTOTOBBIE KEJIE3bI BBITOIHSIIOT (YHKIMH TEPMOPETYIISINH, 3alIiTa BOJIOCSHOTO MOKPOBa OT BHEII-
HUX HENPHUATHBIX (pakTopoB. OHU PACHOIOKEHBI BOKPYT BOJIOCSHOH JTyKOBHIBI.

PesynbraThl MccienoBaHUS TOKa3bIBAIOT, YTO TIIyOMHE pacloNOKEHHs CalbHBIX XkKelé3 B mpexenax 410,0-
418,5 MK, a TOoTOBBIX *kené3 968,1-986,4 Mk. V3 HUX Oosiee TOBEPXHOCTHOE PACIIONIOKEHHUE XKeNé3 HabIronancs y STHAT
nepBoii rpymmsl — 410,0 Mk u 968,1,

A 6ornee riy00KOE pacIonoKeHUe 3apUKCHPOBAHO Y )KUBOTHBIX TpeThei rpymmsl 418,5 Mk 486,4 Mk. OHaKO,
pa3HHIa 3HAaYEeHUH ITyOnHa pacloioKeHHs CaJIbHBIX U IIOTOBBIX )keJI€3 He3HaunuTenbHo (8,5 Mk u 18,3 Mk) (P>0,05).

AHau3 TaHHBIX TAOJHIIBI 2 MMOKA3bIBACT, YTO IJIOTHOCTh MEPBUYHBIX (OJUTUKYIOB cocTaBmi 36,0-37,9, a BTO-
puuHbx — 45,0-46,2. MakcuManbHOE KOJIMYESCTBO MEPBUYHBIX (DOJUTMKYIIOB 3a)MKCUPOBAHO B TpeThel rpymme — 37,9, a
MUHUManbHOE — 36,0 B mepBoii rpymme.

MaxkcumanbHOe KOTUIECTBO BTOPHYHBIX (POJLTHUKYIIOB 3a(pHKCHPOBAaHO Yy 0cO0ei mepBoit rpymnmsl — 46,2, a Mu-
HuManbHoe — 45,0 TpeTheil rpynme.

I'ycrora Bonoca mpsSIMOIMHEWHO CBS3aHO C IUNIOTHOCTHIO (OJUTHKYIIOB, KOTOPBIH BO3/eiicTBYeT Ha (hOpMUPOBa-
HHE THIIOB ¥ (HOPM 3aBUTKOB.

PesynbraThl N3ydeHuUs INIOTHOCTH PACIIOJIOKEHUS EPBUYHOTO M BTOPUYHOTO (DOJUTMKYIIOB B KOXKE OTPAXKEHBI
B Tabmmue 2.

Tabauya 2
IL10THOCTH NEPBHYHOIO ¥ BTOPHYHOro (osiukyaoB B 1 mm? (n = 120)
ITnotHocTh dommukynos, M £ m BOT
I'pynna xKUBOTHBIX EOT
TIePBUYHBIE ()OIUTHKYIIBI BTOPUYHBIE (hOIITHKYITBI

I rpynna
BITP> 42,0% 36,006 46,208 0,78

II rpynma
BITP = 40,0-41% 37,3+0,6 45,7+0,8 0,81

III rpynna
BIIP <39,0% 37,9+0,6 45,0+0,7 0,84
[To Bcem rpynmam 37,0+ 04 45,6 £0,6 0,81

P.I'. BanueB u ap. [1] 118 nporHO3MPOBAHUS PE3yIbTATOB IMOI00Pa KapaKyIbCKUX OBEI] pa3paboTaid THCTO-
MOpP(hOJIOTHYECKUE TECTHI, HA OCHOBE KOJMYECTBEHHOTO OTHOIICHHUS! BTOPHYHBIX (POJUIMKYIIOB K TIEPBUYHBIM (DOIITHKY-
naM. Bricokmii BeIXoA STHAT kakeTHOro THHa (55,4 %) maBamm Gapansl ¢ 6onsmmM oTHOmEeHHEM BO/TI®, o cpaBHe-
HUIO ¢ OapaHaMu o0Jafaronuii Manoe oTHomeHne BO/TID, rae srHsT KakeTHOro THIa coctariseT — 45,9 %.

CIIMCOK JIMNTEPATYPbBI
1. Bamues, P.I'. IIporHo3upoBaHue pe3ysbTaToB MOAOOpa KapakylIbCKHX OBEI] HAa OCHOBE TI'MCTOJIOTMYECKHX TECTOB
KO>KHO-BoJIocsiHOTO 1okposa / P.I'. Banmes, H. Paxmeros, X.H. Xunosiros. — Camapkanm, 1977. — C. 4.
2. TyexbacoB, M.K. I'ncTocTypKTypa KOXKH KapaKyJIbCKHX STHAT Pa3HBIX CMYIIKOBBIX THUIOB / Te3.moki. 4-if Mex1.Hayd.-
npakT.koH}. / M.K. Tyexbacos, M.C. A6umos, A.E. Keinsip6aesa u ap. — Anmarst, 2001. — C. 214-215.
3. Xwuposros, X.H. 'mcroctpykTypa koxu tunos / X.H. Xunosros, }0.A. Baparos. — Tamkent, 1986. — C. 70-73.
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HISTOMORPHOLOGICAL STRUCTURE OF THE SKIN
OF KAZAKH LAMBS SUR KARAKUL SHEEP

M.J. Dyussegaliyev?, U.K. Bisenov?
! Doctor of Agricultural Sciences, 2 Candidate of Biology
Atyrau State University named after H. Dosmukhamedov, Kazakhstan

Abstract. In the theory of selection of the Kazakh intrabreed type of colouring of sur the stabilizing selection,
which has allowed to optimize variability of the selected signs to the level of desirable parameters, is brought. The study
of the necessity of the structure of the skin of Karakul lambs sur Kazakh type is due to improve the quality of the curl
and improve the efficiency of breeding.

Keywords: sur, Plantin, follicle, epidermis, Pilar, reticular, bulb, venuolo, adallicule, VPR-expression plati-
num coloring.
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V]IK 631
NPUMEHEHUE ®YHIMLIMA0OB NPOTUB I'PUBKOBLIX BOJIE3HEN TOMATA

H.M. OmoHOBa, TOKTOPAHT
Annmwxancknit ¢pumman TamkeHTCKOro Tocy1apCTBEHHOTO arpapHOro YHHBEPCUTETa, Y30eKHUCTaH

Annomayusn. B smoii cmamve npugedenvl pe3yibmamvl NPUMEHEHUs paboYUx pacmeopos QYHeUYUO08 6 pas-
auunelx Hopmax. Camvie gvicoKkue pesyabmamul u 6uonrocuveckyio sgpgexmuernocms ¢ 89,6 % 0o 92,4 % docmuenu 6
sapuanmax ¢ npumerenuem pabouux pacmeopos @yunzoyeb Ilnioc 68 % 6.0.2 (0,25 %), Lllasum @ 72 % s.2. (0,25 %) u
bpaso k.c. 50 % (0,3 %).

Kniouesvle cnosa: momamul, 6one3ns, epubvi, namozensi, GyH2UYUOsl, NOPANCEHU, NPospeccuposanue 3a6o-
Je6anust, buonocuieckas IQGekmusHocms

W3BecTHO, YTO MO Mepe pOCTa HaceJeHUs, pacTET CIIPOC Ha OBOIIHBIE M Oax4yeBble KyIbTyphl. Ceroaus rocy-
JTapCTBEHHAs MOJAEPIKKA arpapHOTo CEKTOopa MpeJoCTaBIIseT IUPOKUE BO3MOXKHOCTHU IS €ro IMpecTaBuTeneil, padbot-
HHUKOB CEJBCKOTro Xxo3siicTBa. [IlepBocTeneHHoe 3HaYeHNEe B 00ECIEYeHNH HACENICHUsI BHICOKOKa4eCTBEHHBIMU TIPOAYK-
TaMH UMeeT 00ph0a C CebCKOXO03SHCTBEHHBIMHU BPEAUTEISIMA B OOJIE3HAMHA PacTCHUM.

s obecnieueHns HACENICHHSI TIPOJOBOJIECTBIEM B CTPAaHE MIPOBOTUTCS OTPEACIEHHAs paboTa 10 YBEIHICHHIO
00BEMa TPOM3BOJCTBA W IOTOJHCHUIO BHYTPCHHHUX MOTPEOUTEIHCKUX PBHIHKOB BBICOKOKAYECTBEHHON MPONYKIHEH
CeNBCKOTO X03saKcTBa. COrTacHO PerHOHaFHBIM JaHHBIM, OCHOBHAs 00IIas IUIOmanh BeeX xo3siicTB B 2018 romy co-
craBmwia 62000 ra m miomans nox moBTopHbIE moceBbl 21000 ra. M3 mmx Ha 20 ThIC./Ta OCHOBHBIX IUIOMIANCH M
4,8 ThIC./ra MJIOIAASX JAJsI HOBTOPHOTO MoceBa (EepPMEPCKHX XO3SCTB BBIPALIMBAIOTCS TOMATHI. TaKke, TOMHIOPHI
BhIpamuBaioTcs Ha 6osee ueM 5000 ra TEIUIUI] BCeX KaTeropuil ¢ IeNbl0 00ECIICUCHHS HACCIICHHE Pa3IMIHBIMU OTOOP-
HBIMH OBOIIHBIMH MPOJIyKTaAMH B T€UEHHUE T0J1a.

Co Bcex aTuX miomazaeit 6uu1o coopano 2,1 MitH. TOHH, 13 KOTOpbIX 758000 TOHH TOMAaTOB MPUXOIUTCS Ha JI0-
nto epMepckux Xo3aiucTB. Crpoc Ha TOMAaTHYIO MPOJIYKIHUIO, BHIPAIIMBAEMYIO B HaIlleil CTpaHe, pacTéT ¢ KaX/bIM T0-
oM. Hanpumep, B 2017 roay 6buto skcnioptupoBano 52000 ToHH ToMaToB, a 43ThICSY TOHHBI ObLIO BhICYIIEHO. [0
cocrostHUIO Ha 15 mekadps 2018 roma stot mokazatens coctaBisit 60000 1 251000 TOHH COOTBETCTBEHHO.

ToMaTBl UMEIOT OOIBIIOE 3HAUCHUE B XKHI3HH UCIOBEKA, 3TOT MPOAYKT MMUTAHUS UTPACT BAXKHYIO POJb B pallH-
oHe HaceneHuA. B mocnennue roxsr [IpesunenTom Pecyonmku Y306ekucran u KaburetoM MUHHCTPOB OBLTH TPUHSTEH
psx YKa30B M IIOCTAHOBIICHHUH IO 00ECTICUCHHIO pOCTa IDIOMIAeH IO OBOIIHBIC KYIbTYPHI U BEIPAIIMBAHUIO BBEICOKO-
Ka4eCTBEHHON SKCIIOPTHOHM MPOAYKIMH. B 3TOM HampaBleHHH B MecTax MpoBOIUTCA Ooibinas pabota. [Ipu Hempa-
BIJIPHOM TEXHOJIOTHH BBHIPALINBAHUS M XpaHEHUs, Hed(D(DEKTUBHBIX METOAAX 3alIUTHl PACTCHUH W YpOXKas TOMAaTOB OT
BpenuTeneil u 6ose3Helt yacTh yposkasi THOHET U yMEHBIIIAETCS €ro KauecTBo.

Bbutn TOCTUTHYTHI CYIIECTBEHHBIE PE3YIbTAaThl BO BPEeMS BCECTOPOHHHUX HCCIIEIOBAHUM yUEHBIX 3apyOeKHBIX
ctpan. [IpoGiiemamu 3aboeBannii TOMaTOB 3aHUMaIKCh bumait u ap., (1988), Maierco (1990), Lawrence u jp., (1996),
Kosiak u ap., (2004), 'aaan6an (2010), Enanckuit u ap. (2010), Opuna, (2011). U B Hamelt ctpaHe Toxe BeIyT Hay4-
HBIE MCCIIEZIOBAaHUS Takue y4uéHble, kKak Toupos, Paxmaros (2008), MamGeTHazapoB u np., (2016) u boibxurutos, Ma-
MaToB, (2016r.).

Tomat monBepraercst O0NE3HAME, BEI3BIBAEMBIMU TprOaMu, OakTepussMu U BHpycaMu. CaMblil O0JBIION Bpen
HAHOCST TPHOKOBBIE O0JIe3HU. [ pHOBI MOBPEKAAFOT PacTESHIE IO KOHIIA IIEPHO/Ia POCTA IO CO3PEBaHUS II0J0B, HAHOCS
yiep0 ypoxkaro.

B mocnenHue romel ypoxkai TOMaToB, BEIPAIIMBACMBIN B OTKPHITHIX MOJEBBIX YCIOBHAX B PecmyOmmke, mos-
Bepraercs 3aboneBaHusAM purodrapos, anrepHapro3 u Gpy3apros3, KOTOpble HAHOCAT 3HAYUTEIbHEIH yiiepo. [lopaxén-
Has miomans cocraBisieT 50-60 %, a B HEKOTOPBIX roJlaX ¥ cOpTax BOOOIIe HET BO3ZMOYKHOCTH MOJTyYUTh ypOXKail.

I"apaHTHE} BBICOKOTO KauecTBa M OOJIBIIOTO ypoxKasl SBISETCS CBOSBPEMEHHOE BBISBICHHE BpeAuTeeh u 60-
JIe3HEeH, BO3HMKAIOIMX Ha PACTEHHUSX TOMATOB, U ee MPOoQHIIaKTHKA.

Bonesnp antepHapro3 Tomata Bbi3biBaeTcst rpubamu Alternaria solani poma Alternaria. OTMeueHo, YTO 3TOT
BuA Tpuda mopaxaer ToMmaT Ha 70-80 %. Pactenus Tomara, 3apak€HHbIE 3TUM NATOTCHOM, IPEACTABIAIOT cO00H TeM-
HO-KOPUYHEBBIE TATHA (quamMeTpoM 7-15 MM) co ciaObIMU YepHBIMH MATHAMHU Ha HIDKHUX U 0OJiee TIO3IHUX JTUCThIX. B
CHIPYIO MOT0/1y KOJUYECTBO ISITEH YBEIIMYUBAECTCS, OHU COEJAUHSIOTCS M CTAHOBATCS YIJIOBAaTBIMU, TAKUE JIUCThI OTMU-
patot. [TInoger (MooabIe U co3peBIIre) 00pa3yOT TEMHBIC KPYIJIBIC IATHA C YePHBIM OapxaTtoM. Bo Bpems xpaHeHUs B
MIOJICBBIX YCIOBHAX (PPYKTHI MPOTHUBAIOT U3HYTpH. Jlaxke HU3Kas TemIeparypa He MpeJoTBpalaeT paclpoCTpaHEHHE
9TUX 3a00JIeBaHUI [TPU XPAHEHUH 1008 [2, 4].

B HeOmaronpusaTHyro moroay Buabl Alternaria 0CTalOTCS B COCTOSIHUM MUICIUI HA PACTHTENBHBIX OCTATKaX H
cemenax. Takue BB, Kak, Hampumep, A. radicina coxpaunsiercst B mouse. [Ipyrue TUIbI MOTYT 00pa30BbIBATH XJIAMU-
JTOCTIOPBI M MUKpocKiieporn. Kornanm, odpasyromuecs: Ha TOBEPXHOCTH PACTEHHH, PaCIPOCTPAHSIIOTCS BETPOM, JOXK-
JIeBBIMH OpbI3TaMu U IpyruMu cpenctBamu. Konnarm Alternaria 3aHEMArOT TOMUHHPYIOIIEE TOJIOKEHNE M0 CPABHEHHIO

© Omonosa HM. / Omonova N.M., 2019
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C IpyruMHU rpUOKOBBIMH HPOIIAyJIaMH 36MHOHM HMOBEPXHOCTH. M3penka KOHMIMU MOJHUMAIOTCS 10 BEPXHUX CJIOEB aT-
Moc(EpHOTo BO3/1yXa U MOTYT PaclpoCTPaHITHCS HAa HECKOJIBKO THICSY KUJIOMETPOB [S].

AnbTepHapro3 ObUT BBISBIIEH IO ciieayroniei mkane [1].

bannsr:

0 6ayIoB — 0€3 MOBPEKICHUN;

1 6am1 — 10 % MOBEpPXHOCTH MTOBPEK/ICHBI;

2 6amra — moBpexaeHo 11-25 % mormaaym moBepXHOCTH;

3 Gamra — moBpexaeHo 25-50 % III0IIa M MOBepXHOCTH;

4 6amna — 6oxee 50 % rTOIAnY TOBEPXHOCTH 3apPaXKEHO.

st onipeeneHust OMOIOrHIecKoi 3 PEKTHBHOCTH (DYHTHUIHIOB MIPOTHB abTepHAPHO3a OBLIN HCIOIh30BAHBI
MeTtonsr Xomxkaesa [3].

B 2018 romy OputH IIpOBEICHEI HCCIEeNOBaHUS B pepMepckoM xo3stiicTBe XacaH-Xycan Kenaxkarn AcakimHCKO-
ro paiioHa AHAMKAHCKOI 00JacTH 1Mo omnpenesieHno 3Gp(EeKTUBHOCTH NPHUMEHEHUs Pa3IMuHbIX (YHIMIUIOB MPOTHB
anpTepHAPHO3a pacTeHuii ToMaTa. B akcnepumentax Obuti mpumenenbsl Oynroned [Tmroc 68 % B.a.r. (0,2-0,25 %),
[aBut ® 72 %, nanpumep. (0,2-0,25 %), bpaBo 50 % cyc. Paboune pactBopsl dpyrrummmnos (0,2-0,3 %) u 50 % mo-
pomka ®dynnazona (0,2-0,3 %) ObLIM MCHBITaHBI IPU PA3IMYHBIX CTaHAAapTax. B kadecTBe oOpasma OblIM BBHIOpAaHBI
0,06 % Ksanpuc mo ymomganuto 25 % c.k. (cM. Tadauiy).

CoryacHO pe3ysbTaTaM, B KOHTPOJIBHOM BapuaHTe BapuaHTa ToMata TMK-22 ¢ anbTepHapno3om ObLIO 3apa-
xeHo 32,7 %, nmporpeccupoBanue 3aboneBanus coctaBmio 14,5 %. B Tex BapuaHTax, rie B Ka4ecTBE CTaHAApTa MPOTHUB
3TOro 3a00J€BaHMS HCIIONIB30BATHNCH pacTBOphl KBanpuc Gpynrunnaa 0,06 %, 6uonormdeckas 3ppeKTHBHOCTh JOCTUT-
ma 91,7 %. 3apaxEénrocTs cocTaBmia 10 2,3 %, a pa3BuTHe O0ye3HU cocTaBmia 10 1,7 %.

Campble BBICOKHE Pe3yJIbTaThl OBUIH ITOJyYEHBI B BAPHAHTAX, UCIOIB30BAHHBIX JUIS albTepHApPHO3a, C UCIOMNb-
3oBanueM 0,25 % ¢dynroneda mmoc, 0,25 % Ilasut © u ¢pyarumunos bpaso 0,3 %. buonornueckas 3¢h¢peKTHBHOCTD
BapbeupoBainach ot 88,3 % 1o 92,4 %. 3apaxéHHocTh yBenmuuunack ¢ 2,3 % mo 4,0 %, a pazpurue 6one3nun — ot 1,1 %
10 2 %.

Buosornyeckas 3¢ pexTUBHOCTH NPUMeHeHNsl GyHIMIUA0B
NPOTHB TOMATHOI0 ajJbTepHapuo3a. (Coptr TMK-22). 2018 r

T/p Ha3zsanmue I[Ipenapatos S
= S o
z : % 2
S o = 2 = g 9
D 3 S 5 g e
= d = g £ S g g
= = 2 RS B £ E
gE ZE % 2 s E
=R} > s = = g
S = 2 = S 3
g a 2 3 8 : g
= 2 2 =
S I =7
= 2
)
1. KoHTponbHbIH BapuaHT (6€3 XUMHUY. - 100 327 145 )
00paboTKH)
0,
2. Ksanpuc 25 % c.k. (250r/n) (o6paserr), 0,06 100 23 12 91,7
(azoxcucmpobun)
3. ®ynroued [Tmoc 68 % B.a.1. (640 T/KT+40 0,2 100 6,3 3,1 78,6
T/KT), (Manxoyeb + memanaxcun M) 0,25 100 2,7 15 89,6
4. asut @ 72 % B.1. (700 r/kT + 201/KT), 0,2 100 6,7 3,4 76,5
(¢pornem~+mpuadumenon) 0,25 100 3.0 17 88,3
5. Bpaso 50 % k.c (500 r/m), 0,2 100 7,0 3,6 75,0
(xnopomanonun) 0,3 100 2,3 1,1 92,4
6. ®dynnazon 50 % c.n 0,2 100 8,0 4,1 71,7
(500 r/kr), 0,3 100 4,3 2,6 82,0
(6enomurn)

B ucnons3oBanHbx BapuanTax octasmuecs 0,2 % dynrouetd [Troc, 0,2 % lasut @, 0,2 % bpaso u Bapuan-
THI ¢ pabouumu pactBopamu ¢pyHrunuaoB @ynnazona (0,2 — 0,25 %) He manu NOJIOKHUTENBHBIX Pe3ysIbTaToB. brosornu-
geckast 3 GeKTUBHOCTH cocTaBmia MeHee 85,0 %. 3apaxk€HrocTh gocturia 8,0 %, a pa3surue 3aboneaemocTtr — 4,1 %.

Takum 00pa3zoM, ToMaTHas KyJIbTypa OyZeT 3alyiieHa oT 0oJie3Hel W BpeAnTeNei, a KaueCTBO M KOJINYECTBO
MIPOJIYKTOB yBEIMYATCS MPH MCIONb30BaHUK (GyHTuimaoB — 0,25 % dynrone6b Ilmroc, 0,25 % — Hlasut @, 0,3 % —
BpaBo mpoTHB anpTepHapro3a TOMaTa B BEreTallMOHHBIA meproa npu 3-4 pa3oBoi moodepéaHol odpadotke ¢ 600 1
paboyero pacTBopa.
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APPLICATION OF FUNGICIDES AGAINST TOMATO FUNGAL DISEASES

N.M. Omonova, Doctoral Student
Andijan branch of Tashkent State Agrarian University, Uzbekistan

Abstract. This article presents the results of the use of working solutions of fungicides in various standards.
The highest results and biological effectiveness from 89.6 % to 92.4 % were achieved in the variants with the use of
working solutions Fungotse Plus 68 % wdg (0.25 %), Shavit F 72 % wg. (0.25 %) and BRAVO k.s. 50 % (0.3 %).

Keywords: tomatoes, disease, fungi, pathogens, fungicides, lesions, progressive diseases, biological effective-
ness
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OCOBEHHOCTMH BJIMSAHUA ®AKTOPOB INIEPE3UMOBKHU BEJTOKPBIJIKA
B OKCTPEMAJIBHBIX YCJIOBUAX KAPAKAJIIIAKCTAHA

E.III. Topenuszos’, A.M. Kyraumyparos?
! NOKTOP CENMbCKOXO3ANHCTBEHHBIX HAYK, MPOGECCOP, TMPEKTOP,2 TOKTOPAHT
Hyxyccknit ¢punman TamkeHTCKOTo TOCYJapCTBEHHOTO arpapHOTO YHUBEPCUTETa, Y30eKHUCTaH

Annomauyun. B cmamve u3noscensv pe3yromamol UCcie008anull, Npo8e0eHHbIX 8 YCI08UAX Nepe3umMosKu be-
JIOKPBIIKU 8 IKCMPEMANbHBIX YCI08UAX, Onpeodeielbl PaKmopbl, enuarowue Ha nepuoo 3UMOBKY epeoumeni U Ux oco-
bennocmu, a makoice abuomuyeckue akmopul, npusiekaiowue peoumens U cnocoocmayowue Gaxmopsl 0 Macco-
6020 pa3BUMUs @ meyeHue 6e2emayuoHH020 Nepuood.

Knrwouesvie cnosa: abuomuyeckue ghakmopul, memnepamypd, 61alcHOCMb, AHMPONO2EHHbIE PAKMOPbL, OUd-
naysa, 6u0I02Us PA36UMUSL.

Teppuropust Peciyonukn Kapakannakcran pacrosnoxeHa Mexay 59°-76° BocTouHOI noiarotsl u 36°-44° ce-
BEpHOI IIMPOTHI, B CeBepHOW dacTh PecrmyOnmkm Y30eKUCTaH, B 30HE PHUCKOBAHHOTO 3EMJICNCNUS, OTHOCHUTCS K
SKCTPOOPHUIHEIM yciIoBUsAM. TemmepaTypa Bo3ayxa B 3UMHHUHN mepuop cHmkaercs 1o -30 -40 °C, neToM MOBBIIICHUE
TeMmepaTypbl Bo3ayxa gocturaet +40 +45 °C, HIKHHE Tpefelbl OTHOCHTENEHOHN BIaXHOCTH cOoCTaBIAOT 15-20 %,
IIPU KOTOPBIX €KEroJHO HAaOJIIOMAIOTCS TMOBHIIMICHIE TEMIIEPaTyphl BO3AyXa ¢ HAYalloM BETETAlMOHHOTO Tepuoia. B
MOCTICTHIE TOABI B CBSI3U C HAPYIICHUEM SKOJIOTHYECKOTO PABHOBECHS, BCIICICTBUC YCHIXaHM ApajJbCKOTO MOPS, STH
(aKTOpBl U3MEHSIOTCSl, KPUTEPUU KOTOPBIX OTPHLATEIBHO BIMSIOT HA pa3BUTHE BUAOB (ayHbl U (uopbl. OTaenbHbIe
TOJIBI COXpaHSAeTCA MOBBIIICHUE TEMIIepaTyphl Bo3lyXa Aake B TeUeHUE 3UMHero mepuojia Hwke -4 -5 °C, uto co3maer
OJaronpUsITHBIE YCIOBUS JUIsl OCHOBHBIX BUIOB 3UMYIOLIMX BPEIUTEIICH CETbCKOXO03sHCTBEHHBIX KyIbTYp [1].

IIpu Takux yclOBHSX Ha arpoOHOIICHO3€ BO3ZAEIBIBAIOTCS CKOPOCIENBIE U YIBTPACKOPOCIIENbIe COpTa XJIOM-
yarauka (Goosypum hirsutum), mmenuna (Triticum vulgare L.), puc (Oryza sativa L.), copro (Sorghum Pers.), kykypy-
3a (Zea mays L.). u3 oBommbix: orypisl (Cucumis sativus L.), Tomat (Lycopersicon esculentum Mill.), kamycra
(Brassica oleraceae L. var capital L.), 6aknaxan (Solanum melongena L.), nyk (Allium cepa L.), mopkoBs (Daucus
sativus (Hoffm) Roehl.)), neper; (Caspicum annuum L.), peaucka (Raphanus sat. var.ract. Pers.) u3 6ax4eBbiX: AbIHU
(Melo orientalis (S.Kudr) Nab.), ap6y3 (Citrulus vulgaris Sch.), teixkBa (Cucurbita pepo L.), u3 60060BbIX: MaIi
(Phaseolus aureus Roxb.), nosus (Phaseolus vulgaris L.) u mronepra (Medikago sativa L.), kaprodens (Solanum
tuberosum L.). OnpeneneHnas ruiomaah 3aHUMaeT cajbl, BbicakeHHble s0moku (Malus domestica Borkh.), rpymm
(Pyrus communis L.), abpukocsr (Armeniaca vulgaris Lam.) u nepcuku (Persica vulgaris Mill.). Tnst mony4enust sxena-
€MOr0 yposkas 3THX PACTeHHH NMPUMEHSIOTCS CBO€OOpa3sHbIe METObI IPUMEHEHHUS arpOTEXHUYECKUX NMPHEMOB Ha I0-
CEBax CEJIbCKOXO3AMCTBEHHBIX KYJbTYD.

B pe3ynprare mpoBeaeHHBIX UCCIEIOBAaHUMN, TI0 U3yYSHHIO BHIOBOTO COCTaBa U apeaa paclpoCTpaHEHUs Bpe-
JUTETIEH CeNbCKOXO3AHCTBEHHBIX KYyJIbTYP JAaHHOTO arpoOHOIIeHO03a, YCTAHOBIIEHO, YTO HAa KaXJIOM OHOTOIE CyIIe-
CTBYIOT M OOHMTAIOT crielpruuecKie BUAbI BPEIUTEICH pacTeHU. B mocieaHue rofpl UX BUAOBOM COCTaB U3MECHSIETCS
npu GopMupoBaHHH MHOTHX (DAaKTOPOB, CBS3aHHBIX C BBICBIXaHHEM ApaibCcKOro mMops. M3-3a M3MEHEHHs AIIEMEHTOB
a0MOTHYECKUX M OMOTHYECKUX (DAKTOPOB MCUE3a0T MHOTHE BHUABI HACEKOMBIX, CPEIH HUX BPEIUTEIH, BMECTO KOTOPBIX
MOSIBIITIOTCS] HOBBIE paHee He3a(UKCHPOBAHHBIC BUJIEL.

B sTOoM mmaHe 0co00 OmacHBIM BHIOM BpEAUTENCH CeTbCKOXO3HCTBEHHBIX KYJIBTYp MOXHO OTMETUTH OeIo-
KPBUIKY. B pe3ynbTaTel MpOBEICHHBIX HUCCICIOBAHUN MO W3YUCHHUIO BHOBOTO COCTaBa M OMOIKOIIOTUIECKON OCOOCH-
HOCTH BPEIUTEN OIPEeIICHBI, YTO B TAHHOM PETHOHE BPEIWTENb BIepBBIe 00HapykeH B mepuox 1988-2000 rr.. [Iu-
POKO pactpoCTpaHEHBI, C HAHECEHHEM Bpe/ia XJIOMUAaTHUKY U OBOIIEe-0aX4eBbIM KyIbTypaM.

VYcraHOBJIEHO, YTO OOWTAIOIIMMU BHIAMU B ycloBusx KapakammakcraHa okasanuch xJsomkoBbie (Bemisia
tabaci Genn.) u terummunste (Trialeurodes vaporariorum Westw.) 6eOKpbITKH, OTHOCSIINECS K OTPSAY PaBHOKPBLUIb-
ueix (Homoptera), moapsin anevipoauau, win 6eokpsutku (Aleyrodinae). Pa3sutne BUIOB YCIOXHEHHOE, THIIA THIICP-
Mopdo3a, caMKa OTKJIAIBIBAIOT WA IO/ JIMCThSl PACTEHHUI M YKpEeIUIsieT Ha cyOcTpare. Boleniive u3 sidlia TUUUHKHA
MIEPBOTO BO3PACTA MOABIKHEI, TIOCJIEAYIOIINE TP BO3pacTa MPUKPEIUILETCS K MECTy MUTaHHUS U TPHCACBIBAETCS K pac-
TEHHIO C TUTATEJIFHBIMH BellleCTBaMH. B deTBepTOM Bo3pacte Mopdosiorndeckue NMpu3HaKH JIMYHMHKA U3MEHSIOTCS U
CTaHOBSITCS BBINYKJIOH, ITOKPHIBAETCS CBEPXY BOCKOBBIMH BBIJIEJICHUSIMH, KOTOpPBIC Ha3bIBaeTCs IynapueM. Pomunoi
OEJIOKPBIIOK SIBIISIETCSI TPOIMYECKUI arpoKiIuMar, Mpu KOTOPOM OTCYTCTBYIOT 3MMYyromiue ¢as3pl pa3BUTHS (3UMHHE
Jmarayssl), Tpedyercst becriepeMeHHOe pa3BuTHE (asbl Bpeaurens [2].

Hecmotpst Ha 3T OHO3KOJIOTHYECKHE OCOOCHHOCTH pa3BUTHS OEIOKPBIIKHM B arpobuonenose Kapakanmakcra-
Ha BPEJUTEIb Pa3BUBACTCS M HAHOCHUT OTPOMHBIN BpeJl MHOTHM BHJIaM CEIIbCKOXO3SHCTBEHHBIX KYIBTYP.

Jlns ompeneneHus 3THX 0COOCHHOCTEH pacHpoCTpaHeHUs! OSNOKPHUIKH B JAHHBIX PE3KO KOHTHHEHTAJIbHBIX
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arpoKJIMMaTH4YeCKUX YCJIOBHSX ITPOBOASATCS HAay4YHbIE UCCIICIOBAHMS 10 ONPEEIICHUIO YCIOBUH 3UMOBKH OEIOKPBIIKH
Ha OTPBITBIM I'PYHTE U UX MECTA.

[lo apeany pacmpocTpaHeHHs W HaHOCUMOMY BpEIy Cpeld OOWTAIOMMX BUIAOB JOMHHAHTHBIMH OKa3aJllCh
XJIONIKOBBIE OEIIOKPBIIKH, KOTOPHIE €KEroJHO 3acelsIIoTCsl ¢ HaHeceHHeM Bpena Oosee 18 BHIaM celbCKOXO03HCTBEH-
HBIX KyJIbTYp. BpenuTens akTHBHO pa3BHBaeTCs B TEUCHHUE BET€TAl[IOHHOTO IIEpHO/1a, OCEHBIO NMPH MOHIKECHUH TEMIIe-
parypsl BO3lyXa MacCOBO BBIJIETAIOT U3 MMarnHaJbHOM (ha3bl M HAKAIJIMBAIOTCSA B 3MMOYCTOHYMBBIX MHOTOJIETHHX pac-
TEHHAX, TAK)KE BXOJUT B ITOMEIICHNS M TEIUIMYHBIC XO35ICTBa, IJi€ MPOpacTaloT 3elcHbIe pacTeHus. OCHOBHBIMU Me-
CTaMH 3UMOBKH SBJIINCH PACTCHMS, IPOJOIDKAIONINE POCT M Pa3BUTHE 10 ITyOOKOHW OCEHH M MPOPACTAIONINe paHHEH
BECHOM.

Jnst onpeneneHus 3MMOBKH BPEJUTEINS HA TAHHOM MECTE paclpOCTPAHEHHUS IPOBOIATCSA HayYHBIE HCCIIEA0BA-
uus. [IpoBenenHsiMu HabmoxeHusIME B TeueHne 2002-2006 ro1oB yCTaHOBICHO, YTO UMAaro OCIIOKPBUIKA B YCIOBHAX
OTKPBITOTO TPYHTA MPH CHIHKEHUH TeMIIepaTypsl Bo3ayxa -1 u -4 °C, B TeueHue 4-5 nHell moaHOCThIO orubmm. CHu-
KEHHUe TeMIiepaTypsl Bo3ayxa 1o -10 -15 °C, npogomkenueM B TeueHne 7-22 nHel Takue neprosl (1ekadpb U SHBaph
Mecssl), Habmoaanzock 10 100 % rudenn ocobeid s, TMYUHOK U HUM(, OCTABIIUXCS 110J] PACTUTEIbHBIMHI OCTaTKaMH
3MMOYCTOMYMBBIX PACTCHUM.

OmnbIThl pogoDKUIKck B TedeHue 10 queit ¢ 2015 rona B 1aHHOM pervoHe C MOJyYeHHEM APYrod KapTHHBI
Pa3BUTHsI XJIONKOBOW OEJOKPHUIKM MPU 3UMOBKE Ha OTKPHITOM TpyHTe. 3uMHHUe mepuonsl, 2015-2018 ronos, 5-6 %
MMarvHaJIBHOHM (a3bl XJIONKOBOW OeNOKpbUTKU U 9-13 % nnunHku 1 12-18 % HUMOH yclemHo nepe3uMoBaIi Ha pac-
TEHMAX MO3HECTIETOH KAayCThl U 3UIMOYCTOHYIHBBIX [IBETAX.

IIpn anamm3e TemrepaTypbl BO3AyXa B 3TOT IIEPHOA BBIABIECHO, 4TO B TeueHHWe 3uMbI 2015-2016 romos
HaOJTI0aTIOCh TIOBBIICHHE TEMIEPATyphl BO3ayXa, T.€. B nekabpe 2015 ronga cpeaHecyTouHast TeMIepaTypa BO3LyXa
cocrasisiia 2,8-3,4 °C u B nepBoit nexaae sHBaps 2016 roga 0,7-1,1 °C, Bo Bropoit aekazae 2,5-5,1 °C u B tpeTbeil
nekaze -0,4 °C, Taxke coXpaHHUBIIHECS TaKue Terwble JHU Habmronanock B gespane (1,9 °C; -0,9 °C; 9,4 °C). 3umoii B
MocJeyone rofbl HabMogadiuch aHAJOTMYHBIE U3MEHEHHs CPEeJHOCYTOYHOM MOToJbl 3UMHOIO NEpHOMa, KOTOPHIE
OBbUTH OYeHb OJIATONIPUSTHBIMU JUIS 3UMOBKU OECJOKPBIJIKH Ha OTKPBITOM TpyHTE. B CBsI3M ¢ HayaioMm BereTandHHOTO
nepuona 2016 roma mepBble 0coOM OENIOKPBUIKM, MEPE3MMOBABIINE HAa OTKPBITOM TPYHTE M Pa3BHBAIOIIMECS Ha
KOMHATHBIX PacTEHUSIX U B TEIUINYHBIX YCIOBUSIX, OOHAPYKEHBI BO BTOPOI! JIekaje anpens, Bo BTopoi aekane mas 2017
u nepBoil nexane Masa Mmecsma 2018 roga. /luHamuka pa3BUTHS HO apeay PaclpOoCTPaHEHUS U HAHECEHHBIM BPEAOM
OCJNOKpPBUIKK ObUla B 3aBUCHMOCTH OT CpPOKOB BBIXOJa Ha 3MMOBKY M KOJIMYECTBAa BpEAUTEICH C HAdaIoOM
BETeTaMOHHOTO NEPHO/IA.

Taxkum 00pa3zoM, B pe3KO KOHTHHEHTAJIBHBIX YCIOBHAX KapakammakcTaHa ITOJHOCTBIO NPUCIIOCOOTIEHBI OHO-
9KOJIOTUYECKOMY Pa3BUTHIO OETOKPBUIKH, 5-6 % M3 KOTOPHIX NEPE3UMYIOT MMarnHaJIbHON (ha3bl XJIOMKOBask OEIOKPBLI-
Ka, 9-13 % mmunnaky n 12-18 % HUMH, ocTaBmmMecs Ha 3UMOYCTOWYMBBIX PAcTCHMSAX Ha OTKPBITOM rpyHTe. Kpome
3TOTO BPEIUTENh HA AKTHBHOM COCTOSTHHH Pa3BUTHS 3UMYIOT B YCIOBHSX NPOPACTAIOIINX KOMHATHBIX PACTCHUH 1 Tell-
JMYHBIX YCIOBHUSX. M3-32 MAaccOBOTO pa3BHUTHSI 3aKPHITOTO TPYHTA 3eMIIEIEIHs M MIPOPACTaHMs Pa3IMYHBIX BUIIOB Je-
KOpaTHBHBIX [[BETOB HA KOMHATHBIX PACTEHUSX TpeOyeTcsi pa3padoTaTh NpodUIaKTHIECKUE MEPBI IPOTHB BPEIUTENS B
YCIOBHUSAX 3MMOBKH, I TPEIyNpeKICHHUS MAacCOBOTO Pa3BUTHS C HAYAJIOM BETETAlMOHHOTO IEPHOAA Ha IOCEBAX
CEJIbCKOXO35IMCTBEHHBIX KYJIBTYP.
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PECULIARITIES OF INFLUENCE OF WHITEFLY WINTERING FACTORS
IN EXTREME CONDITIONS OF KARAKALPAKSTAN
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Abstract. The article presents the results of studies conducted in the conditions of overwintering whitefly in ex-
treme conditions, the factors affecting the period of wintering of the pest and their features, as well as abiotic factors
that attract the pest and contributing factors for mass development during the growing season.
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OIITUMAJIBHBIE METO/bI 3AIIIUTHI OBOIIHBIX U BAXYEBBIX
KVYJIBTYP OT TJIU B YCJIOBUAX KAPAKAJIITAKCTAHA

A.P. Yrenb6eprenos’, P.C. Car6aepa®
! kanIMIAT CENBCKOXO3ANCTBEHHBIX HAYK, IOLEHT, 2 aCCHCTEHT
Hyxyccknit pumman TamkeHTCKOTo rocyJapCTBEHHOTO arpapHOTO YHUBEPCHUTETA, Y30€KHCTaH

Annomayus. B cmamve npugeden 6udosoll cocmas miu, obumaloujell Ha nOcedax 08OWHBIX U DAXUEBbIX
Kyabmyp 8 ycrosusx Kapaxamnaxcmana, ee epedonocnocmu u onpedenen 3K0HOMUYeCKuti nopoz epedorocrhocmu. bouia
uzyuena buonozuyeckas IP@OekmusHOCMb XUMULECKUX NPENapamos 6mopo2o NOKOAEHUs NUPEempoudos, Komopbuie no-
Ka3anu 8blcOKYI0 6uoio2udeckyio sg@exmusnocms uepes 14-21 denv nocie npumerenuss RPOMuUE miau Ha nocesax mo-
mama, o2ypyos u OviHu. A maxaice OvLIU OnpedeneHbl OCMAMOYHOe KOTULECME0 NPEeNnapamos nocie NPUMeHeHUs. 8 me-
yenue 30 Ouell Ha ucmovsx pacmenuil u yepes 40 Ouell Ha NI0OaAx.

Knrwouesvie cnosa: cocywuil, 6pedumens, 6pe00HOCHOCHb, IKOHOMULECKULL NOPO2 BPEOOHOCHOCHIU, NPENnapam,
nupempouo, sHmomogpaz, Muepayus.

B mocnenHue roapl 3HAYUTENEHO H3MEHHUIIMCH MPUPOIHO-KIMMaTHIeckue ycnoBust PecrryOmmkn Kapakanmak-
ctaH. M3 roma B o yCHIMBAETCSl 3aCOJIEHHOCTh IMOYB, YXY/IIACTCS MEIMOPATHBHOE COCTOSIHUE OPOIIAcMOW 3eMIIH.
OTO NMpPUBENO K 3HAYUTEIBHBIM TPYIHOCTSM IPH BBHIPAIINBAHUHN CEIbCKOXO3IHCTBEHHBIX KyIbTYp, B YACTHOCTH, OBOIII-
HBIX 1 Oax4eBbIX. PaHbIe oBomieOaxueBble KyIbTYPhl, B OCHOBHOM, OBPEXKIAINCH TPBHI3YIIMMH BPEIUTEIAMHU TaKUMH,
KaK MOJTPBI3AIONINE U XJIOMKOBBIE COBKH, KaIllyCTHAs MOJIb, MEBEJIKH, IIPOBOJIOYHUKH U 1p. B mocneanue roxsl ocoboe
BHUMaHHE TPHUBIICKAET MOSBICHUE HA OBOIIHBIX M 0axXueBBIX KyJbTypax pa3jMuHble BHUIBI TJICH, BBICOKOI YHCIEHHO-
ctu. Habmroaetcst monHas rubenb MOCEBOB Ha OTAEJBHBIX yyacTkax. HecMoTpst Ha 4-5 kpaTHylo 00pabOTKY MpOTUB
TJIEH Ha y4acTKaxX OBOIIHBIX (KalycTa, OrypIbl U TOMAThl) 1 0axX4eBBbIX KYJIbTYp (IbIHU, THIKBA) HE YAAETCs COXPAHUTh
U TIOJIY4UTh JKeJaeMblil ypoxkail. [Ipoaykuus, B OCHOBHOM, HU3KOT0 KadecTsa [1, 2, 3].

B ycnosusax KapakanmakcraHa OTCYTCTBYIOT CBEJICHHS O BUAOBOM COCTaBe TJCH M JUHAMUKE UX YUCICHHOCTU
B TE€YEHHE BETCTAllMOHHOTO MEPHOAA, He pa3padOTaHa CHCTEMa 3allUThl OBOLIHBIX M 0axX4UeBBIX KyJIbTYp OT Tiei. [l
N3Y4YCHUS 3TUX BOIPOCOB C PaHHEH BECHBI JI0 IIIyOOKOH OCEHH, HAMH NPOBOIMINCH MApIIPYTHHIE 00CIET0BaHMUS TTOCa-
JIOK OBOIIHBIX M 0ax4eBHIX KyJIbTyp M OPYTHX TEPPUTOPHHA B HEKOTOPHIX X03iHcTBax KapakanmakcTaHa, a Takke Ha
npuycaneOHbIX yJacTKax. Mbl onpenesiia BUI0BOH COCTaB Tiel, 0OnTaloMmuX Ha oBouie0axueBbIX KyabTypax. K Hum
OTHOCSTCS: Oax4eBasi MM XJIONKOBas, JIIOLIEPHOBAs WIIM aKallueBas U KarycTHas Tiu [4, 5].

Bricokast uucneHHOCTh 0aX4eBOM TIM OTMEUEHa Ha JIbIHE, THIKBE, OTYpIaX M TOMAaTax; KallyCTHOW TJIH Ha Ka-
MycTe, I'Jle OHa HAaHOCHUT 0OJbILION yiiep0d, 0COOSHHO MO3HUM IoceBaM. AKalueBas TJisl BCTpedanach Ha JIbIHE, Oryp-
1ax u Ha Tomarax. [lo BpeoHOCHOCTH 0COOEHHO OTAaCHBIMH SABIAIOTCA OaxdeBas W KamycTHas Tiau. [loatomy motpe6o-
BaJIOCh TIIyOOKOE H3y4eHHEe OHOIKOJIIOTMYECKUX 0COOEHHOCTEH 3THX BHIOB.

PanHelt BecHOM, Tis1 0OHAPYKUBAIOTCS HAa COPHBIX pacTeHusX. [Ipu yuerax, mpoBeneHHBIX 13 masi, oOHapyxKe-
HBI 0cO0M KaIyCTHOH TJIM Ha paccaje KarycThl, IOCa)KeHHON B Hadyase Masl.

EnunnuHbIe KpblUTaThle 0cOOM 0aX4eBOH T/IM MOSBUIINCH HA TOMATe, JBIHE U Or'yplax B TpeTbell neKkane mas, a
pe3Koe HapacTaHUe YHCIEHHOCTH BPEINTENsl HAOJIOAJIOCh CO BTOPOW AeKaabl HIOHS JI0 BTOPOIl JIeKa Il HFOJIsl, HaOJIo-
Janock obpazoBaHue KOJOHMH Tin. Co BTOPOW JIeKaJbl MIOJNS /10 BTOPOH JEKajbl aBrycTa HaOJIONAIOCh CHIDKCHHE
YHUCIICHHOCTH BpeauTens. [1o-BuanMoMy, 3TO CBSI3aHO C yBEIWYEHHEM YHCIEHHOCTH SHTOMO(DAroB (JIMTUMHOK 3J1aTO-
IJIa3KH, MyXH CUpOUI U O0KBHX KOPOBOK), IMOBBIMIEHUEM TEMIIEPATYpPhl W HOHMKEHUEM OTHOCHTENBHON BIIAXKHOCTH
Bo31yxa. Co BTOPOIi JIeKa bl aBrycTa OTMEUAETCsl HapacTaHUE YMCIEHHOCTH 0ax4eBOi M KarycTHOH Tieil. B aTo Bpems
sHTOMO(dAaru TIieil He B CHJIax peryJrupoBaTh X YUCICHHOCTh. HaMu yCTaHOBIIEHBI KPUTEPUH SKOHOMUYECKOIO Opora
yucneHnoctd (O11B) Tiu Ha moceBax JIbIHH, OT'YPIIOB M TOMaTOB B 3aBUCUMOCTHU OT (ha3bl 3aCelICHUs] paCTEeHUH U Ipu
100 % =HOM 3acenenun nocanok. OnpeneneHre 3KOHOMUYECKOTO ITOpora BPeIOHOCHOCTH OCYIIECTBIIUIOCH ITPH TIOMO-
iy Gopmydsl, npemioxernnoi B.M. Tanckum (1981), ¢ yuetom 3 % ypoBHS JOIyCTUMBIX IOTEPb JJIS BPEAUTENEH Ha
BBICOKOTIPOIYKTHUBHBIX KynbTypax. Ha mocankax neiHE U orypua 3 % ypoBeHb HOTEph ypoXasl JOCTUTaeTcs MpH He-
3HAYUTEbHOM KonmuecTBe el (19 ak3. Ha 1 3aceneHHsI aHCcT), Ha ToMatax-15.0 3x3. B ¢asze Oyronm3anmu 3T mo-
KazaTeJM yBEJIMYMBAIOTCS OoJiee YeM B JIBa pasa: Ha JibIHe — 37; Ha orypuax — 62; a Ha Tomatax — 31 sk3. [Ipu nozgaem
3acelIeHUH TJSIMH PACTSHHIA, T.€. B IIepHo IutogooopazoBanus, JI1B cocrasiser 38,0; 48,0; 34,0 3K3. COOTBETCTBEHHO,
Ha | 3aceneHHBbIH THCT.

[IprMeHeHne XMMHYECKHUX CPEJCTB B OBOILIEBOJCTBE M 0aX4EBOACTBE SIBIAETCS MEpPOW KpaiHEH, BBIHYX/ICH-
HOHM, TaK KakK NMPOAYKIHMS STOH KyJIbTYphl YHOTpeOiseTcs B cBeXeM Bujae. [103TOMy MCHBITBIBAINCH MUPETPOUIHEIE
IpenapaThl BTOPOrO MOKOJIEHHUS.

Jis m3ygenns 6nonornaeckoit 3pHeKTHBHOCTH M PUTOTOKCHYHOCTH Psifia IPEnapaToB PaCTEHHUHN JBIHH, OTYPIIOB
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1 TOMAaTOB, ObUTH 00pPa0OTaHBI CIEAYIONMM IIpenapaTaMy Jenuc, 2,5 % KOHLEHTPAT dMYJIbCHH (K.3.) B HOPME pacxoja
ot 0,2 mo 0,5 n/ra; dydanon, 57 % k.3., 0,6-1,0 nw/ra; tancrap, 10 % k.3., 0,2-0,3 n/ra; cymu-aneda 5 % k.3., 0,2-0,5
J/Ta ¥ 71 ATAOHA IPUMEHSIIMCH npenapar aaxuron 10 % k.a., 2,0 n/ra.

B3siThie HOPMBI pacxojia MpenapaToB OKa3alInuch BBICOKO3((heKTUBHBIMU. X Ononorndeckas 3pQpekTHBHOCTh
coctaBmia 96-98%, cMepTHOCTH OaxueBOil TNIM OTMeualiach uepe3 24 yaca mnocie oopabotku. Cieayer OTMETHTh, 4TO
OaxyeBasi TN OKa3ajach MEHee yCTOMUYMBOHM K IpemnaparaMm 10 CpaBHEHHIO C akalueBoil Tiei. [lomoxxurenbHble pe-
3yNIbTaThl Ta0OPATOPHBIX MCCIENIOBAHUH MMO3BOIMIN MPOAOJDKUATH OIBITH B MOJEBBIX ycnoBusax. [locanku IeIHE U TO-
Mara 00pa0doTany Py MOMOIIHM PAHIEBOTO ONPBICKMBATENS, IPUMEHIB MUHUMAIBHYIO, ONTHMAIBHYI0 1 MaKCHMallb-
HYI0 HOPMBI pacxoia IPenapaToB.

IIpemapatsr B yka3anHo# HopMe pacxoxaa (0,2 i1 /ra) MposBISAIOT BEICOKYIO 3((eKTHUBHOCTH yxkKe uepe3 | NeHs.
B Teuenne 3-7 gHelt 3ddeKkTUBHOCT MX mocturaeT 98 %, 3a MCKIIOUEHHWEM IIperapara TajucTap, B HOpME pacxoja
0,2 1/ ra. DpPEeKTUBHOCTH IPETAPaTOB CHIDKAeTCs depe3 14 mHei mocie 00padoTKH, 9TO CBSI3aHO C YMEHBIICHHEM aK-
TUBHOCTH MPENaparoB. Y CTAaHOBJIECHO, YTO BHIIIE YKa3aHHbIE NPenapaThl B UCIBITAHHBIX HOPMaX pacxosa He HpOsBIIs-
10T (POTOTOKCHYHBIE CBOMCTBA MO OTHOILIEHUIO K PACTCHUSIM.

Omnpenensuin TakkKe JUHAMHKY OCTAaTOYHBIX KOJMYECTB IpernapaTroB Ha oO0pabOTaHHBIX pacTeHHsX. I1poObl
opanu uepes 5; 10; 15; 20, 25 u 30 gueii nocine o0padotku. [Ipo6s! mwionoB Opanu yepe3 40 aHel mociie 00paboOTKH, Mo
Mepe CIIENOCTH AbIHb. XMMHYECKHH aHajlu3 MPOBOJMIN B arpOTOKCHKOJIOTHYECKOH J1abopaTopuy 3alMThl PACTCHUH
Y30eKCKOro Hay4HO-HCCIIeI0BATEIbHOTO0 HHCTUTYTA 3alIUTHl PACTEHUH METO/I0M I'a305KHIKOCTHOM XpoMarorpaduy.

Bce mmperponsipl coxpaHSrOTCs B pacTeHUsX B Tedenne 20-25 mue#t, Ha 30-i meHp mocie oO6pabOTKH OHU HE
00HapyXuBarOTCs. BEICTPO pasnararomuMucs npenapaTaMn OKa3alich CyMH-alb(a U TajicTap, KoTopsle Ha 20-i neHb
He oOHapyxuBayuch. B mionax, coOpanubix yepe3 40 mHe# mocie oOpabOTKH, OCTATOYHBIX KOJIHYECTB NMUPETPOUIOB
He 0OHapyXeHO, KaK ¥ Ha TIOBEPXHOCTH IUIOJOB AbIHU. Ha ONBITHBIX ydacTKax, B KOHIIE C€30HA, C HACTYIUICHHEM (ha3bl
CO3PEBAHUS TUIOJIOB YUUTHIBAIN YPOXKAHHOCTD KyJIbTYP.

3amuTa pacTeHUH OT TJIeH, BhIIE YKa3aHHBIMU IIpernapaTaMu, 00ecreunBaeT 3HAYUTENbHbIN YpoXkail TOMaToB
u apiab. [Ipubaska yposkas Ha 0OpabGOTaHHBIX NpenapaTtamu JENSHKaX, cocTapisna 22,6-80,0 kxr nma 100 m2 T.e
6,5-19,7 %. HanbGonpIast mpubaBka mojydeHa B BapHaHTaX, rjie 00pabOTKy MPOTHB BPEIUTENCH MPOBOAMIM Ipernapa-
Tamu fermc, pyhaHoH u cyMu-anbda.

C nenbio pa3paboTKu IPHEMOB, CIIOCOOCTBYIOLIMX MPEIYNPEKICHUIO 3acCeICHHs KyJIbTYPHBIX OCEBOB TIISIMU,
NPOBEIH NMPOPHIAKTUYECKYI0 00paboTKy (29-Mas) COpHIKOB, Ha MeXax IPOTHB TJEeH BOKPYr OOJBLIOTO y4acTKa
(22 ra), e ObUTH BBICAKEHBI OTYPIIbI, TOMATHI, IBIHH, THIKBBI M KaIlyCThI, IpernapatamMu Gydanos, 57% x.3. (0,6 n/ra) u
KOHTPOJIEM CIYXKHUJIa moJie Ha paccTostHuu 500 M.

IIpoBeneHHbIe HAOMIOAECHNUS MTOKA3AIM, YTO Ha OIBITHBIX YYacTKaxX TJS Pa3BHBAIACh B HEBBICOKOHM UHCIICHHO-
ctu Hike 311B, a Ha KOHTPOJIE YMCIEHHOCTh TIIH IpeBblmana oT JI1B.

ITomydeHHbIe MaHHBIE, YKa3bIBAIOT HA BBICOKYIO 3((eKTHBHOCTH BeceHHEH NpoQmIakTHIecKod 00paboTKn
MEXeH IPOTHB BpeauTeIel, odecneunBaromieil HU3Knii ypoBeHb MUTPAIMHY TIeH Ha KYJIbTYypPHBIX ITOCEBaXx.
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OPTIMAL PROTECTION METHODS OF VEGETABLE
AND MELON CROPS FROM APHIDS IN KARAKALPAKSTAN
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Abstract. The article presents the species composition of aphids that live on crops of vegetable and melons in
the conditions of Karaxalpakstan, its harmfulness and determines the economic limit of harmfulness. The biological
efficacy of second-generation pyrethroids was studied, which showed high biological efficacy 14-21 days after
application against aphids on tomato, cucumber and melon. And also the residual amount of preparations after
application within 30 days on leaves of plants and in 40 days on fruits were defined.

Keywords: sucking, pest, harmfulness, economic threshold of harmfulness, drug, pyrethroid, entomophagus,
migration.
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Historical sciences and archeology
I/ICTOPI/I‘lGCKI/Ie HAYKHU " apXeoJ0orus

VIIK 93/94

COIO3HOE I'OCYJAPCTBO POCCHUHU U BEJIOPYCCHUMN:
HUTOI'u ABAAHATHUJIETHSA U TIEPCIIEKTUBbI

B.. BricTpeHKo0, TOKTOp NCTOPHIECKUX HAYK, TIpodeccop
HoBocubupckunii rocy1apcTBeHHbIH YHUBEPCUTET 3KOHOMHKH U yripasienust HUHX, Poccus

Annomayus. Ilocne pacnada CCCP, na nocmcogemckom npocmpancmee oCyuwecCmenanucy pastvle unmeepa-
YUOHHbIE NpOeKmbl, 00HUM U3 Komopuix cmano cosdanue Coiosnozo eocyoapcmea Poccuu u Benopyccuu. Cnopubiii
USHAYATLHO NPOEKM NPOOONACAEN BbIZLIBAMNb COMHEHUSA. B cmamvbe ananusupyiomes meopemuueckue npooiemvl Meic-
20Cy0apcmeeHHbix 00beOUHeHUll, PACKPLIBAIOMCS NPEONOCHLIKY, NPUYUHbL, Imansl 06vedunenus Poccuu u beropyccuu,
9KOHOMUYECKUE U NOTUMUYECKUe NPOMUBOPeYUs npoyecca unmezpayuu, umoau deadyamunemus. Aemop packpvisaem
06veKmusHbIe U CYOLEKMUBHbIE, BHYMPEHHUEe U 6HEWHUe (arkmopbl, mopmossawue smom npoyecc. O60cHO8bI8aAEMCS
sagucumocmy npoyecca unmeepayuu ¢ CowsHoe 20¢yoapcmeo om NOAUMUYecKol u 0enogou saumel beropyccuu u
Poccuu. Jlenaemca npoenos na 6yoyusee.

Knioueguvie cnosa: Poccus, benopyccus, coobujecmso, cow3, coiosnoe zocyoapcmeo, unmezpayus, Koncmu-
MYYUOHHBIU AKM.

B nmexabpe 2019r. ucnonusiercst 20 JieT ¢ MOMEHTa MPUHATHS pelieHust 0 co3nannu COI3HOTO rocyaapcTBa
Pecniyonuku Benapyck u Poccuiickoit deaepanuu. V3Ha4uaabHO CIIOPHBIN MPOSKT HHTETPAIIUK JABYX TOCYIapCTB U Ce-
TO/IHSl Y HEKOTOPBIX BBI3BIBAET COMHEHHS. B ncropuorpaduu, nossusiieiics 3a npoliueauii nepuosi, OTpaKeHsl mpej-
MTOCHLTKH, (PaKTOPHI, TOPMO3HBIIIHE MIPOIECC, IEPBbIC UTOTH U MPOTHBOpEUus, epcrieKTuBH [1, 12, 13]. Bonee akTiBHO
nccienoBaicsa mnpouecc craHoBieHuss COIO3HOro rocyaapcrsa Ha mepBom astane [7, 9, 10, 15, 16, 31, 32], meHblie —
ceroas [8, 11, 24]. OcoGeHHOCTH COBPEMEHHBIX MHTETPAIIMOHHBIX MPOIECCOB HA TOCTCOBETCKOM IIPOCTPAHCTBE BOT
YK€ JEBATH JIET TOAPS] 00CYXKIA0TCS HAa MEXIYHAPOAHBIX KOH(EPEHINAX, TPOBOAUMBIX XypHAIOM «MexXayHapo-
Has )Xu3HbY» nipu noanepxke MU PO [19]. bomree maQOpMaTHBHEI peryisipHo poBoaumMelie ¢ 2014r. MexpernoHais-
Hble (hopymbl perroHoB Poccun u Benopyccnu, Ha KOTOpBIX 00CYXIaliCh TEMAaTHYECKH Ba)XKHEHIINE TUIaHbl, UTOTH U
mpo6sembl COI03HOTO rocyIapcTBa, M, B MaTepHaIax KOTOPhIX OTPakeHBl peajibHble SJKOHOMHYECKHE U TYMaHUTApHbIE
pe3ynbTaThl MPOAOJIKAIOIIETOCs Mpoliecca cTpouTenbeTBa Coro3Horo rocynapersa. Ouepennoit VI @opym pernoHoB
Poccun u benopyccun npomen B Cankt-Ilerepoypre 16-18 urons 2019 rona [27].

B cBoeif craThe MBI IOCTaBUIIH IIEJIBIO IIPOAHAIM3UPOBATE, KAKOBEI HTOTH CTPOHUTENbcTBA COIO3HOTO rocynap-
cTBa 3a 20 J1eT, 4TO TOPMO3UT MPOLIECC U KAaKOBBI IIEPCIIEKTUBEI. B cTaThe MCMOJIB30BaHbI OITyOIMKOBaHHbBIE JOKYMEHTHI
1 MaTepHaIIBL.

B ncropum B paszHble BpeMeHa CYIIECTBOBaIM OOBEIMHEHMS TOCYJapCTB, BOSHUKABIINE B CHIIy HaJIW4Ms 00-
IIMX WHTEPECOB, TEPPUTOPHAIBHON OJIM30CTH, OTHOPOJAHOCTH CTPYKTYP, COBIAJICHUEM MOJMTHUECKUX KYypcoB U T. 1. B
COBPEMEHHOM MHpE TEH/ICHIMH K MHTETPAIMH B Pa3sHbIX chepax YCHIMIKNChH B CBSI3U C Iitobanmn3anueil u npobiemamu,
KOTOpBIE OHa MOpO’KAaeT. BMmecte ¢ TeM HaOmoaeTcs U NPOTHUBOMOJIOXKHBIH MPOIEcC - CTpeMIIEHHE HEKOTOPBIX Hapo-
JIOB K CYBEpEHHTETY, HE3aBHCUMOCTH, KaK TJITABHOMY CPEJICTBY COXpaHEHHs CBOEH MIECHTHYHOCTH, S3BIKA, KYJIBTYpBHI,
HUCTOPUH, PA3BUTHSL.

B Teopun abCONOTHO TOYHBIX KPUTEPUEB (OPM MEKIOCYJapCTBEHHBIX OOBEAMHEHUII MOKa HET, MPU3HALTCS,
YTO MEXIOCYAapCTBEHHOE O0BeIMHEHHE O3HAa4aeT TAKOW COI03 TOCYAapCTB, B PaMKax KOTOPOTO CYLIECTBYIOT OOIIHe
rOCY/IapCTBEHHbBIE WIIM HAJIrOCYAapCTBEHHBIE OPIraHbl, HO OOBEIUHSIOIINECS TOCYJApCTBA COXPAHSIOT CBOM CyBEpEeHH-
TeT. A KakoBa CTENEHb MHTETPAIMH TOCYAPCTB B paMKaxX 0ObeIMHEHHS Ye€TKO He oroBapuBaetrcs [21, c. 640]. M3 atux
TEOPETUYECKUX MOJIOKEHUN MBI U OYJIEM HCXOIUTh, ToBopsi 0 Coro3HOM rocyaapcTBe Poccun u benopyccun.

Benosexckoe 3assnenne o nuksuganun CCCP n Cornamenune o co3nanun CHI', a motom nekabpbekast Anma-
Atnnckas exnapauusi(1991r.) npenycMaTpuBain MHTETPALMI0 HOBBIX HE3aBUCHMBIX I'OCYIAapCTB, MOSBUBIINXCS Ha
pasBasmmHax CCCP. Ho enuHOM TOYKM 3peHUs HA BOIIPOC O NMPUHIMIAX MHTETPALMH, €€ HICTOYHNKAX U JIaXKe O ee Heoo-
xoaumocTy He Ob110. O6 3TOM MHOTO CHOPWIIM B HAYYHBIX Kpyrax B nepBoii nosiosune 1990-x rr. [4, 5]. Toraa Goiee
HMHTEHCUBHO ILIEN MpOIecC pa3pbiBa CBs3eil. PemHTerpamnus Bcero npocTpaHCTBAa HE IMOJMYYUIIACh, CO3AABAIH PETHO-
HaJbHBIE 00BbeAMHEHNUS: TaMokeHHBIN cot03 B 1995 ., [leHTpansHO-A3uaTCKOE SKOHOMHYECKOe coo0mecTBo B 1994 1.,
I'VAM B 1997 r., EBpA3DC, EADC B 2015 1. He Bce MOMBITKM OpraHW3alliid B3aWMMOBBITOJAHOTO COTPYIHHYECTBA
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U MHUPHOTO coxwuTelbcTBa HaponoB ObiBuiero CCCP oka3anuch yCHEIIHBIMH, XOTS JUISl Pa3BUTHsI MHTETPALIMOHHBIX
MPOLIECCOB OBUTM HCTOPHYECKHE, 3KOHOMHYECKHE, IIOJUTHYECKHE, KYJIbTYpHBIC NpeArnocsuikd. [IpensrcTBoBaio
CTpeMJIEHHE MOJIUTUYECKOT0 PYKOBOJICTBA CTPAaH IOCTCOBETCKOTO IIPOCTPAHCTBA OTOPBAThCA OT Poccum, ckopee HHTe-
I'PUPOBATHCS B MUPOBYIO SKOHOMHYECKYIO CUCTEMY, CBOEOOpa3HOE OCO3HAHNE CBOMX W HAI[MOHAJIBHBIX HHTEPECOB U UX
3aIIUTHI JIFOOBIMHU CIIOCOOAMH, HEPEKO 32 CHET JPYTHX.

Wnes cozpanusa Coro3Horo rocyaapcrsa benapycu u Poccuu Bo3HuKIIa He cpa3y, OHa cTana yacThbIO Ipolecca
MOMCKa HOBBIX ()OPM MHTErpanuyl MOCTCOBETCKOTO HpocTpaHcTBa. K 3TOMy moaTaikuBamy Npexie BCEro SKOHOMHUYE-
ckre mpobileMsl 00oux rocynapcTs [2, 3, 34]. Crauana B 1996 r. 6pu1 moanucad JloroBop 06 obpasoBanmu Coobe-
ctBa Poccun n benopyccun, menbio KoToporo Obl1a riry0oKas MOIUTHYECKAs M SKOHOMHYECKass HHTErpanus, 00bean-
HEHNE MAaTEPHAIBHOTO M MHTEIJIEKTYaTbHOTO IOTEHIMAIOB 00OWX TOCYAApCTB U MOABEMA SKOHOMHKH U CO3IaHHSA
PaBHBIX YCIOBHU MOBHIMICHIS XI3HEHHOTO YPOBHS HapoAoB [5, c. 115]. B 1997 r. moxnucamu dorosop o Coroze bemo-
pyccun u Poccun, YcTtaB koToporo 0su1 mpuHAT B Mae 1997r. B cooTBeTcTBHE ¢ YCTaBOM yUpeKTaInCh HA MMAPHUTET-
HBIX HayajlaX COIO3HbIE Opranbl, B ToM uncie [lapaamentckoe cobpanue Corosza benapycu u Poccun. Coro3 benapycu u
Poccun cpasy ke 3asBUI MUpY 0 cBoMX HamepeHHsx. Ha ceccun Ilapnamentckoro coOpanus Coro3a, cOCTOSIBLIEHCS B
utore 199 7r. B Bpecre, 6buT0 MpUHSITO 00palieHNe K Iri1aBaM rocyAapcTB, HapoaaM, B MexxnapiaMmeHTckui coro3. [1ap-
naMeHTcKyto accambieto Cosera EBpomnbl n [Tapnamentckyto accambuiero Opranuzaiuy no 6€30macHOCTH M COTPY/IHU-
yecTBY B EBpone ¢ mpock00ii 0 mpenocTaBiIeHNH UM cTaTyca HaONIoAaTelNsi B 3TUX MEXTyHapOJIHBIX OpraHHU3aIHsX.
[MonuTHyeckas »muTa 000MX rOCyIapCTB UCIIOIB30BANA 3TOT MPOEKT U B MOJIUTHYECKUX LessiX. Hapoabl k ToMy Bpeme-
HU elle 10 KoHIa He oco3Hamm ¢akT pacmaga CCCP, nHamesuck Ha Bo3poxaeHue [6]. A mumepam A. JlykamieHKo U
b. EnpinHy HE0OX0AMMO OBUIO YKPEITUTH CBOIO BJIACTH, IOJNYIUTh HOAAECPIKKY HACCICHHUS, 1aB €My HaJeKay, IPeoT-
BPATUTh BOJHEHUS B YCIOBUSIX MPOJOJDKAIOLMIETOCS YXyMIeHNs xu3HM Jonei. [Ipesnnent benapycu A. JlykameHko B
OJTHOM W3 CBOWX WHTEPBBIO yTBepaai, 4to [lytuH, OpBmIN B TOo Bpems rinaBoi @CB, u CremamiH, Torna mpemMbep-
MuHHCTP Poccnu, ObUTM IPOTHB COFO3HOTO TOCYJAapCTBa, €€ KOT/a TOJNBKO o0Cyxaaics ero mpoekt. OHM cuuTany,
yto Poccus camopmocraTouHas saepHas AepikaBa, KOTOpOM He HykeH coro3 ¢ benopyccueit. [lpesunent benapycu
A.T. Jlykamenko nHanomuni, uro Jlorosop o CoobmectBe Poccun n benopyccuu ObLT moanucaH nepe npe3uieHTCKU-
MU BbIOOpamu, korna peittuar b. H. Enpiaa coctaBun Beero 6 %. Pemnny noansTs pedtuHr Enblivnaa uneeii «co0Ou-
paHMA CIaBsHCKHX 3eMellb» U oHa umena ycmneX. IIpesunenty A. Jlykamenko Ha ToM 3Tane uzaes corosa ¢ Poccueit To-
e OblIa BHITOJIHA, YKpEIUIsula ero coOCTBEeHHbIH aBTopuTeT. Pedopmbl B benopyccnu k ToMy BpeMeHH elle He Jaju
3HAYMMOTO CTAOMIIBHOTO pe3yJibrata [29, ¢. 7].

Ha nomro CoobmectBa benapycu u Poccun k 1998 r. nmpuxommiock 55,4 % 4HCIEHHOCTH HACENCHHS CTPaH
CHI, 77.9 % BHyTpeHHer0 NpoaykTa, 65,5 % NpogyKINU IPOMBIIIIEHHOCTH, 54,2 % NpOIyKIUU CEILCKOTO X03HCTBA
u 79.2 % posnnaHoTo TOBapoobopora [18, c. 63].

B nexabpe 1998 r. B Mockse 0Oputa moanucana Jlekimapamus o ganpHelmeM enquHernn Poccnn u bemapycu B
COI03HOE TOCyapcTBO, JJoroBop 0 paBHBIX MpaBax rpakaaH n CorjamieHHe O CO34aHUM PaBHBIX YCIOBHH CyOBbeKTaM
xo3siicTBoBaHMs. Hauaicst nepexon Kk HoBoMy 3Tamy mHTerpanuu Poccuu u benopyccun. Ilocranen Bonpoc o co3zia-
uuu [Tapnamenta Coro3HOTO TOCyIapcTBa U pa3paboTke mpoekTa aoroopa. B nexadpe 1999 r. nonmucanu Jlorosop o
co3nanun Coro3Horo rocynapcrBa Poccun n benmopyccun, yrBepaunu Ilporpammy aeicTBuil mo ero peanusanuu. B
cootBetcTBUH ¢ JloroBopoM Coro3HOE TOCYAapCcTBO JTOJDKHO OBLIIO 6a3MpoBaThCs HA MPUHIMIIAX CYBEPEHHOTO PAaBEH-
CTBa €ro y4aCTHHUKOB, JJ00POBOJILHOCTH, IOOPOCOBECTHOTO BBHITIOJIHEHHUS] MMH B3STBIX Ha ce0si 0053aTeIbCTB.

CxenTuku 1 MpoTUBHUKKM COIO3HOTO TOCYJapCcTBa aleJIMPOBAIH K TOMY, YTO TOCYAapCTBa Pa3HOBEIHKHE, C
Pa3HBIMH KOHOMHYECKUMH M MOJUTUYECKUMHU CHCTEMaMH, a IOTOMY HEBO3MOXKHO CYBEPEHHOE PaBEHCTBO. benopyc-
cust 1 P® HecomocTaBUMBI ApYyT ¢ APYroM IO MaciuTadaM TEPPUTOPHI, YNCICHHOCTH HACEIEHUs, HOJINTHIECKOMY H
sKoHOMHUYeckoMy Becy [33]. Bo3Hukaromye B XO/i€ CTPOUTENBCTBA COIO3HOTO TOCYIApCTBa MPOOJIEMBI ITOPOXKIAIN
npenckazanus o ero rudenn [14, 16]. Tak FO. Hlwumkos B 2009 r. cuntan, uto Col03HOE TOCyIapcTBO B KOME, Ha3bIBaJl
6e3ycnemHoi 3ateto ¢ Coro3HbIM rocyaapctBoM [33, c¢. 102-107]. Xamum U. 3a6una B 2009 r. «mmocineqHuid TBO3Ibh B
KpbIIKY rpoda Coro3HOTO rocyaapcTBa», 00paTHB BHUMaHHE Ha BUPTYaJIbHOE COTPYAHMYECTBO B pamMkax CoOIO3HOTO
rocyaapcTBa, korna Jlykamenko obemiaer ojHo, a aenaet Apyroe [30.c. 7]. B cBsa3u ¢ cozganuem EADC B 2015r. BBI-
paXanoch COMHEHHE B HEOOXOIUMOCTH NpPOJoJDKeHHs npoekra Coro3Horo rocymapcrsa [26]. OgHako pyKOBOAWUTENN
COI03HOTO TOCYAapCTBa CYUTAIOT, YTO OHO OCTAETCS «IIJIOTHBIM NMPOEKTOM HMHTerpauum» [23, c. 6]. KakoBsl urorn
crpoutenbeTBa COO3HOTO rocyaapcTBa?

B Teuenme nBanmaTy jeT co3maBaiaCh HOPMATHBHO-TIPaBOBas 0a3a WHTETPAIIMH BO BCeX 00NAcTIX, yHU(HUKA-
IIUST 3aKOHOJIATEIIHCTBRA.

3a mpoureure rojasl B COOTBETCTBUH C TEOPHEH ¥ MUPOBOM MPAaKTHKOM ObUIM CO3aHbl O0IINE rOCYAapCTBEH-
HBIE WM HAJArOCYAapCTBEHHBIC OpraHbl, HO OOBEAMHSIONIIMECS T'OCYIapCTBa COXpaHWINM CBOM cyBepeHuteT. Cye-
CTBYIOT BbIcIIue opransl Corwo3Horo rocynapctsa: Beicmmii I'ocynapcrsenssiii Coser-napnamenT, CoBeT MUHHCTPOB,
Cyn, Cuernas nanata. [Tocrossaubiii Komurer Coro3Horo rocynapcrsa kak pabouuii anmapat. Ecte Otomker rocynap-
ctBa. OH QopMHUpyeTCs 1M0]] ONpEeAEIeHHbIEe MPOEKTHI-3a1a4K U3 cpecTB o0onx rocynapcts. CoBeT MUHHCTPOB 0/100-
psieT OI0/PKET, a OKOHYATENILHO OH NpHHUMaeTcs npesuaeHTamu. Hampumep, Oromker B 2015 r. Obu1 okono 5 mutpa.
py0. [23, c. 5] KoHTpoas 3a nucnofHeHHUEM O10JKeTa OCYIIECTBISIOT Be manaThl - ['ockoHTpoas bemopyccun u Caer-
Has manata P®. OmgHako rocyqapCTBEHHYIO BIACTh B KaXIOM M3 YYaCTHHKOB CO3/IaBa€MOT0O COIO3HOTO TOCYIapCTBa
OCYIIECTBIISIIOT HAIMOHAIBHBIE OPTaHbl, CO3/IaHHBIEC U IEHCTBYIOMINE B COOTBETCTBHH C KOHCTUTYIIUSAMH CTPaH.
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I'. Panota, rocynapctBeHHsbli cekperapb COH03HOr0 rocynapcTBa, CYMTaeT, YTO Ha CETOJHSMIHUN AeHb Cylle-
CTBYET IIPOCTPAHCTBO «COBMECTHOM rOCYAAapCTBEHHOCTH», B paMKaX KOTOPOTO CO3/aBaJIOCh €IMHOE COLMANbHOE IoJe
Juist rpaxkaan Poceun u benapycn, rae rpaxkiane He 4yBCTBOBaJIM ce0si HOCTpaHIaMu. ['paxane cBoOOJHO mepeme-
mawTes Ha Tepputopun Coro3Horo rocyzaapcrBa. OIHOBPEMEHHO peIlaluCh BOEHHO-TIOJIUTHUYECKHE M HAy4YHO-
TexHn4yeckre 3an1a4u. B Colo3HOM rocyaapcTBe ecTh pernoHalIbHas TPYNITMPOBKA BOICK, KOTOpas B cirydae KOHQIINK-
TOB C BHEIIHUM MHUPOM MOCTyNaeT MoJ eAuHoe koManaoBanue. CymiectByer enuHas cuctema [1BO [23, c. 13]. Pag
9KOHOMHYECKHX NMPOEKTOB COI03HOTO TOCYIapCTBa PACCMATPUBAIOTCS KaK JKU3HEYTBEPXKIAIOIIIE, B TOM YHCIIE, CTPOH-
TEJIBCTBO aTOMHOM »JekTpocTanimu mox I'poxro B Octposre (ctomMocts 10 MiIpa.), KOTOpoe JODKHO 3aBEPIIUTHCS B
2020 r. benopyccust He TONbKO obecrednT ceds YHepTrueil, HO  CTaHEeT HKCIOPTEPOM dIEKTpo3HeprHH. CTPOUTEIHCTBO
ckopocTHOH noporu Mocksa-bepiuH, npoxoasmiei yepes benopyccuro, Toxke BakHEHIINIT 1 3HAYNMEIA poekT. Ha VI
¢dopyme pernonoB bemapycu 1 Poccun B 2019 1. oTMeUanock, 9T0 COTIAMICHUS O COTPYIHUYECTBE 3aKIIOUEHBI MEXKITY
80 poccuiickumu pernoHamu 1 odmactsamu peciryonukn. C 14 cyosexkramu PO y benopyccun co3maHsl COBETHI I€TI0BO-
ro corpynHuyectBa. Thicsdn OENIOPYCCKUX W POCCHHCKHUX MPEANPHUATHI CBS3aHBI MPOM3BOJCTBEHHOW KOoolepanuei, a
OKOJIO 2,5 TBIC. OpraHU3aLUi pecIyOIUKH UIMEIOT POCCUHCKUN KanuTall. MexXIy pOCCUIICKUMH U OeTOPYCCKUMHE peTH-
OHaMH 3aKiroueHo Oosiee 350 corsamieHui, HaNpaBIEHHBIX Ha YIIyOJCHHE KOONEpPAlMy B NMPOMBIIUICHHOCTH, CEJlb-
CKOM XO3SICTBE, CTPOUTEBCTBE, (hapMalleBTHKE, B TPaHCIIOPTHOM chepe [27].

CrpourensctBo COIO3HOTO rocyiapcTBa He JIMIIEHO MpobieM U npotusopeunid. Cpoku BelnonHeHus IIporpamMmer
JIeUcTBUI 1o cTpouTenbeTBY COFO3HOTO roCcyJapcTBa HEPEAKO CPBIBAIIICH, HEKOTOPBIE BaXKHEHIIINE 3a/1au HE PEIIEHBI.

Tax B 2000 r. OBLIO peIIeHO BBECTH SAMHYIO BAIOTY, C(OPMHUPOBATH SAUHBINA SMUCCHOHHBIHN IeHTp COI03HOTO
rocymapcTBa. 3akoHbl 00 3ToM mpuHATH B 2001 . OmHaKo BBecTH equHyko BamoTy COI3HOTO rocynapcTBa B HaMe-
YEHHbIE CPOKH He ynaanoch. CHauyana oriaoxuiu 10 2005 1., Ho HeT U B 2019 r. @opMalibHO HE MOTJIM AOTOBOPUTHCA O
MECTe PACIIOJIOKEHHUSI IMUCCHOHHOTO IIeHTpa. benmopyccust onmacanace yTpaTbl CyBEepeHHTETa B PE3YJIbTATE CO3MAHUS
OJTHOTO SMHCCHOHHOTO IICHTpa ToibKo B Mockse [5, c. 151]. PeanpHo mpobiema okazamacek cioxkaee. He ciaydaiiHo
EBponetickuii coto3 men kK enHoi BamoTe nojiseka. Cozaatenu Cor3HOTO rocyapcTBa, Onpeaesss CPOKH, He BIIOJTHE
0CO3HaBaJIM HOBU3HY, 3HAYMMOCTh U CJIOKHOCTH IIPOIIeCcca, MPUHUMAIN TOPOIUIMBBIC PELICHUs 0e3 yueTa CyLIecTBYIO-
LIUX peauil.

He yaanoces npunste Konctutynnonusiid akt. He moroBopuirck o opMe COIO3HOTO rocyaapcTBa, O MpaBo-
BbIX npuHIHNax. CBOSBPEMEHHO MOATOTOBJICHHBIN KOMUCCHEW BapUaHT He ObLT OJiepkaH bemopyccueii, B Hem cripa-
BEJIMBO YBUJIEJIN YIPO3y YTpaThl HACHTHYHOCTH OEIOPYCCKOro Hapoja, MoryiouieHus ero Poccuel, ctpeMminch co-
XpaHUTh aTpuOyTHl rocynapctsa. Ilpemnoxkenne bemopyccun B3sTh 32 OCHOBY OOBEAMHEHUS /Ba CYOBEKTa, a HE MX
cocTaBHBIE YacTH He ycTpomio Poccuto. Poceust cunrana, 4yro B ocHOBaHMH COIO3HOTO TOCYIapCTB HE MOJKET JISKaTh
uzesl COXpaHEHUsI CyBEpPEHHOCTH U HE3aBHCHMOCTH CTpaH-ydacTHHI. He MokeT OBITh paBHOIIPABHOTO MapTHEPCTBA
CTOJIb Pa3HOBEIUKHIX CyOBEKTOB HHTETPALIIH.

ITocTOSHHO BO3HMKAIOT KOHOMHYECKHE CIIOPHI O LI€HaX Ha He(Th, ras, CenbXO3MpOAYKLHIO, O Tapupax
[30, c. 7]. B magane 2017 r. BO3HUK KOH(MJINKT M3-3a TaK HA3BIBAEMOTO «J0JTa» bemopyccun 3a ra3, Korja oHa craja
HacTauBaTh Ha PaBHOJIOXOJHOM IIPHHIMIE 1IEHOOOpa3oBaHus, OoJiee CIpaBeJIMBOM C MX TOYKH 3peHus. bemopyccus
cumraetr, 4to B pamMkax EADC y OusHeca JO/DKHBI OBITH PaBHBIC YCIOBHS. A yKX B pamkax COI3HOrO rocymapcTBa-
obs3arensHO. Poccuiickast cTOpoHa MBITAETCS aleuIMpoBaTh K 3aKOHAM pPBIHKA. B KoHeWHOM wWTore, mMpoOiemMsl 10
HACTOSILEr0 BPEMEHU PEIIAINCH B PYYHOM PEKUME, B pE3yJIbTaTe BCTped Npe3uaeHToB benopyccun u Pocenu, HO oHU
CBHJIETENICTBYIOT O CJIOXKHOCTH TPOIIECCa, Ype3BbIUafHON 3aBUCHMOCTH €ro OT cyObeKTHBHOTO (aktopa [28]. OnHnm
(GhopMHUPYIOT OOIIIECTBEHHOS MHEHHE B 00CHX CTpaHax He B 1M0Jib3y COI3HOTO rocyIapcTra.

IIpoext Coro3zHoro rocyaapcTBa IperycMaTpUBall COTIIACOBAHWE BHEITHEH MOJIMTHKN 00oux rocynaapcts. Co-
TJIACOBBIBAIOT Ha COBMECTHOW KOJUIETMM MHHHCTEPCTB WHOCTPaHHBIX zen benopycenu n Pocenn, a yTBepaaror mpe-
3uAeHTHl B Briciem roccosere. Het eanHoro BHenrHenonuTudeckoro opraxa. [Ioka HeT HagHAIIMOHAIBHBIX ITOJTHOMO-
4yuii B cepe BHENIHEH MOJUTUKHU. B CBS3M C 3THM 1O HEKOTOPHIM BOIPOCaM OBUIM Pa3iIMYHbIC MO3UIMU CTOPOH, YTO
JlaeT MUy Ui cKenTHKOB COI03HOTO TOCy/apcTBa, a €ro pyKOBOACTBO HE BHAWT MPOOJEM, CUMTAET, YTO BHEUIHSS
nosimtuka COI03HOTO TocynapcTBa rapMoHu3upoBana [23, c. 8].

Criopsl ¥ IPOTUBOPEUHS [0 SKOHOMHUYECKUM H IPYTHM BOIIPOCaM, OTPaXkaloT CTENIEHb HHTErpalluy CyOHhEeKTOB
B Coro3HOM rocyaapcTBe. Beap ¢ TOUKHM 3peHUs] TEOPHUH TaKOE MEXTOCYAapCTBEHHOE OOBEIHMHEHUE HE IPEeAIoaraet
MIOJTHOTO CIIUSIHUA, @ HA00OPOT — COXpaHEHHE CYBEpEHUTETa B HEKOTOPHIX BOIIPOCaX.

Ha nam B3I, HECMOTPS Ha ONPEACIICHHBIC YCIIEXU B obmactu HUHTETpaIu B 9KOHOMHUYECKOMI cq)epe X 3Ha-
YIMOCTH OOJIbIIE B MOJUTHYECKOM IUTaHe. B pamkax CoI03HOTO TOCyJapcTBa MOKa MPEBATHPYIOT HHTEPECH! KAXKIOTO
U3 €ro 4WIEHOB, a He COI03HOTO roCyAapcTBa. DKOHOMHYECKUE POOJIEMBl PACKPBIBAIOT C OJHOM CTOPOHBI 3aBUCHMOCTD
o0enx vacteit COIO3HOrO rocyapcTBa JpyT OT JIpyra, a ¢ APYro — BOBMOXHOCTh CEroJHs 000iTuch npyr 6e3 npyra,
HO LIEHOM onpezeNeHHbIX NoTeph Kak Ans Poccuu, Tak u aist benopyccuu, B ciydae nepeopueHTa i HOTUTUKH.

[TprunHBI BOHUKHOBEHUs POOJIEM B 3KOHOMHYECKOH chepe 1 MeTo/Ibl, KOTOPBIMH OHHU pa3pelaroTcs B Te-
YEeHHE JIBYX JECSITUIIETHH, TOBOPAT O NMpeoliagaHuM, HEPEeIKO YacTHHIX, a HE OOLIEroCyAapCTBEHHBIX MHTEPECOB CO
CTOpOHBI OM3HECa M YacTH INpaBsllero kiacca Poccun, HEJOOLEGHKM MMH CTpeMIIeHUs benopyccnu coXpaHUTh CBOM
CYBEPCHUTET, BOCIIPUATUA MU BCHOpyCCI/II/I KaK MJIaauiero mnmapTHepa, Ha KOTOPOTroO MOXHO M HAAaBUTb, YTO KpaﬁHe
OTIacCHO B COBPEMEHHBIX YCIIOBHSX, KOO MOYKHO M TIOTEPATH €ro, MO0 cTpaTerndeckoe mnoyiokeHne bemopyccnn ceronns,
B omimame oT 1990-x rr.. obecrieunBaeT eif BO3MOKHOCTh MHBIX COI030B U MpeanodreHuil. OcoOeHHO B Cilydae CMEHBI
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HoJuTHYEeCKOTro Juepa. Yacts npassmiero kiacca Poccun HenoonennBaet npoekT Colo3HOro rocyaapersa, abcoroTh-
3UpPYsI PHIHOYHBIE OTHOIIEHHUS (IKOHOMHUYECKHE BBITOJIBI). Y TOUHEHHUE MOJIUTUKU Poccnu o 3ToMy moBoay npo3Bydaio
2 cenrs10ps 2019r. B untepBpto TACC mMuHHCTpa S5KOHOMHUUYECKOro pa3sutusi PO Makcuma Openrkuna, 00bsSBUBILIETO,
yro uHTerpanms beropyccun u Poccuu «aT0 He Bonpoc 00beIMHEHNS TOCYAApPCTB — Pedb 00 00bETMHEHHH YKOHOMHUK
KaK paBHBIX MapTHEPOB, YTO MPUHIUNHAILHO» [20].

Craepxuaiy npouecc co3ganus Cor3HOro rocyJapcTBa 3a 3TU ABAAIATh JET pa3Hble NPUUUHBL. [IpOoTUBHUKH
HACTaMBaJM Ha HEBO3MOXKHOCTH €T0 HM3-3a PasIn4Ms B MOIUTHYECKON M dKOHOMHYecKoi mMoaenu Poccun u bemopyc-
CHH, HECOIIOCTABHUMOCTH 3KOHOMHK. MojepHu3anus U peOpMHUPOBAHUE OCYIIECTBIAIOCH HA ITOCTCOBETCKOM IIPO-
CTpaHCTBE I0-Pa3sHOMY, C y4eTOM HanmoHansHOU cnenudukn. B benopyccun-toxe. IIpesunent A.I'. Jlykamenko Ha
MapJIaMEHTCKOM COOpaHHMH ABYX rocynapcTB B deBpane 1997 r. 3asBmi, uto bemopyccus OyneT cTpeMuTbes K co3a-
HUIO €JMHOTO SKOHOMHYECKOTO POCTPAHCTBA, HO HE OyIeT KOMMPOBAaTh POCCHHCKYIO MOJIETb S3KOHOMHIECKUX TP e00-
pasoBanuii [5, c. 149]. U cnemoBan 3ToMy B TEUEHHE BCETO IMPOIICANIETO BpeMEHH. bemopycckas Momenb pa3BUTHS
BKJIIOYAET B ce0s COIMANBHYIO HAIIPaBIEHHOCTh TOCY1apCTBa, SKOHOMHUKY /IS Jirozeit [25, C. 15], Hempusithe 1mokoBon
Tepanuy, CAEPKUBAHUE UPE3MEPHOTO COLMAIBHOIO PACCIOCHUS, HO M yXOJ OT YpPaBHMUJIIOBKH, paBHOE OTHOILIEHHE K
JIIOASIM pa3HBIX HALIMOHATIBHOCTEH, €CIIM OHU IpaxJaHe rocyAapcTBa. ['ocyaapcTBo B ONpeneeHHON Mepe peryinupyeT
PBIHOYHBIC OTHOILIECHUS, KOMIIEHCHPYET OTPAcIIsiM MX IOTEpH, HApUMeEp, B arpapHoii cdepe. benopyccus ocymecTis-
Jla He OBICTPYIO NMPUBATH3AIMIO KPYITHBIX NPEANPUATHH, a TMOepaan3aluio ux aesarensHocta [25, ¢. 15]. B pesynbsrare
BO3HHMKJIA OeJopyccKasi MOZeb FOCYyAapCTBEHHOTO KallUTAIN3Ma, KOTOPYIO0 HEKOTOPhIE CYUTAIOT HAlMOHAIBHOM MoJie-
JBIO TIEPEXOTHON IKOHOMHKH, OTMEYAIOT e paboTOCIOCOOHOCTh, HO B KPAaTKOCPOYHOM BapHaHTE, MPEAYNPEXAasi, 4TO
B JIOJTOCPOYHOM IUIaHE, JEECIOCOOHOCTh TOCKANHUTAIN3Ma MIUTIO30pHA, 3aBEAET CTPaHy B WHCTUTYIHOHAIBHYIO JIO-
BYILIKY, KOHCEPBHPYsI CIOKUBIIYIOCS XO3UCTBEHHYIO CTPYKTYpY [24, c. 83].

Benopyccus, B otimiune ot Poccun, coxpaHsia 37eMEHTHI COBETCKOI CHCTEMBI X MOAEPHHU3ANHNS CTPAHBI [IUIa C
YYETOM COIMAIBHOTO (hakTopa. B Mupe ObuTH IIPUMEpPHI COI030B FOCYAAPCTB PA3HOBEINKNX U PA3IHYHBIX C TOJUTHYC-
cKOM TOukH 3peHus. CerosiHs 3TH NPOOIJIEMbI YK€ HECKOJIBKO CIIIa)KEHBI.

[MpensrcTBoBanu co3nannio COO3HOIO TOCYIapCTBa C 00EUX CTOPOH MPEACTABUTENH Pa3HBIX OMIO3HMIIMOHHBIX
cui1, OIOpPOKpaTHH, MEXIyHApOJHbIE U (PMHAHCOBO-TIPOMBIIIJICHHBIE KPYTH 3amajia, CTpeMsIIUecs MoMeNaTh npoueccy
MHTErpaliy Ha MOCTCOBETCKOM MPOCTPAHCTBE B CBOMX MHTEpecax. DTOT (paKkTop MOIIHO ACHCTBYET U ceroqus. B cepe-
nuae 2000-X IT. aHAJIMTUKY JJake HEe UCKITI0YAN ITPY3UHCKOTO MIIM YKPAMHCKOTO BapHaHTa pa3BUTHA coObITHH B beno-
pycHH, KOTOpbIE TIOCTABAT KPECT Ha COIO3HOM rocyaapctse [14].

HWrak, Coro3HOE TOCYAapCTBO 32 ABAALATH JIET MPHOOPENIO OMpeIeICHHBIC YE€PThI: CIIOXKHIIACh CTPYKTYpa opra-
HOB, OTPEJENCHBI JOJTOCPOYHBIC 3aadl, €CTh MOJOXKUTEIbHBIE Pe3yIbTaThl COTPYJHHIECTBA BO Beex cdepax. Mare-
I'PalMOHHBII MPOEKT pean3yeTcs, HO 3TO TPeOYyeT OT ero cyOBbEeKTOB OoJiee B3BEIIEHHOTO OTHOLICHHS K BO3HUKAIOIINM
npoOiemaM. PoccuiickuM mesTenssM HEoOXOAMMO M30aBUTHCS OKOHYATENHHO OT CTApBIX NMPEICTaBICHUH O COIO3HOM
rocynapctse (CCCP), moHHMAaTh, 4TO OBICTPO MEHSIOIIASCS XHU3Hb TPeOYeT HOBBIX KOHIEIIMH, YTO YK€ HE yoacTcs
orycTUTh beropyccuio 0 ypOBHS COIO3HOM pecIyONIMKH MiIM Kakoro-mnbo cyowsekra Poccuiickoit ®enepanun u ero
ynpaBiate. [lonuTuaeckas ¥ 3KOHOMHUYECKas 311UTa Poccuu mbITaeTcsi BOCCTAHOBUTD MEXIyHAPOIHBIN CTaTyC CTpaHHI,
TpaTUT Ha 3TO orpomHble cpeacTsa (B Cupuun, Ha KyGe, B Adpuke u T.7.), HO IPU 3TOM, HEJOOIIEHUBAET 3HAYUMOCTD
benopyccun xak ONM3KOro cocena, MoKa ele HaJIe)KHOTO MapTHepa B BOCHHO-TOJUTHYECKON M 9KOHOMHYECKOH cde-
pax, JIOIycKasi IMOCTOsSHHbIE MpoOyieMbl. bemopyccust xoTe U cyOBekT crposmierocs Cor3HOro rocyaapcTBa, HO He
«BOTYMHA» POCCHICKOW IKOHOMHUYECKOW W TOJUTHUYECKOUN 31HUTHl. VIMEHHO HECTOCOOHOCTh AJIMTHI JBYX TOCYJIApCTB
BbIpaboTaTh enuHOoe BuaeHHe COI03HOTO rocyaapcTBa, MPEBaIHMPOBAHHE HAI[MOHAIBHBIX MHTEPECOB KaXIOW M3 CTpaH
HaJl MTHTEPECaMH B paMKax 00bEMHEHNS TJIABHOE MPEISITCTBHE JUIS YIiTyOJICHNsI HHTETpalvu.
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Abstract. After the collapse of the Soviet Union, various integration projects were carried out in the post-
Soviet space, one of which was the creation of the Union State of Russia and Belarus. The controversial project contin-
ues to be in doubt. The article analyzes the theoretical problems of interstate associations, reveals the prerequisites,
reasons, stages of unification of Russia and Belarus, economic and political contradictions of the integration process,
the results of the 20th anniversary. The author reveals the factors that inhibit this process and makes predictions for the
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V]IK 101

MEPBI IPOTUBOJAENCTBUSA IIPOTUB KOPPYIIIIAU B YCJIOBUSAX I'TOBAJIU3 AN

C.X. CyaraHoB, accucTeHT Kadenpbl «ColManbHble HayKn
TamkeHTCKIA HHCTUTYT HHXCHEPOB JKEIe3HOZOPOKHOTO TPAHCTIOPTa, Y30eKUCTaH

Annomayun. Koppynyusi — 00Ha u3 camvlx OCmMpblX npooiem COYUanIbHO-IKOHOMUUECKO20 pa3eumusi 60.1b-
WUHCMBA PA36UBAIOWUXC CMPaH. B nacmoswee epems, koppynyus npedcmasisem 2100anbHyI0 BPodLeMy, KOmopas
HAX00UMCcsi 6 YeHmpe HUMAHUSL MUPOBO2O coobujecmea. KoppynyuorHvle OmHOWEHUS. CIATU 3aMPAcU8ams UHMepPeCsl
u bnazococmosinue He 00H020, a MHo2ux 2ocyoapcms. Hu oono eocydapcmeo 6 mupe ne moodicem cuumams cebs 3a-
cmpaxosannvlm om akma koppynyuu. Koppynyus npuobpena yeposcaiowuii pasmax u MeicOyHapoOHwlll xapakmep,
YUMo 6bI36AN0 03A00UEHHOCHL MUPOBO20 COOOWECMEA NPOMUBOOCUCIBUS IMOMY AHMUOOWECMEEHHOMY SBIEHUIO.
Hmenno maxue eonpocwl ObLIu NOOHAMbL 8 OAHHOU CIMambye.

Knrouessle cnosa. xoppynyus, 3aKoH, QHMUKOPPYNYUOHHBLE MePbl, MUPOBOE COOOWECME0, ONACHOCb, 20C)-
oapcmeo, odwecmso, op2anu3068aHHAsL NPECYRHOCHb, NOJUMUYECKUE PEUeHUsl, NPAKMUYecKue 0eticmeusl.

Wznpesne heHOMEH KOPPYIINHU MPUBJIEKAT BHUIMAHNE PA3IHIHBIX (QHIIOCO(OB MPAKTHUECKH C MOMEHTa BO3-
HUKHOBEHUS TOCYIapCTBa, KaK COLMAIBbHO-TIOIMTUYECKOT0 HHCTUTYTa. OCHOBBI 3HAaHWH OTHOCHTENILHO ()eHOMEHa KOp-
pyniuu ObUIH 3aJI0XkKeHbI ele B Tpyaax [lnatona u Apucrorens.

OnHaKo, Ha CETOAHSIIHUN JIeHb, KOPPYIIHMs Mprodpena yrpokarolfi pa3Max u MeXAyHapoIHbIN XapakTep,
YTO BBI3BAJIO 03200YEHHOCTH MHPOBOTO COOOLIECTBA MPOTHUBOACHCTBUS 3TOMY AHTHOOLIECTBEHHOMY SIBICHHIO. JTO
HAIIUIO OTPaKEHHE B BBIPAOOTKE (yHIAMEHTAJIBbHBIX MEXIYHApOJHBIX JOKYMEHTOB B Oopnbe ¢ koppymnuumeil. Kpome
TOTr0, OCOOYIO OTIACHOCTH ISl MEX/YHaPOAHOW U HAIlMOHAJIBbHOW OE30MacHOCTH INPEICTABIISIET TECHAsl CBSI3b KOPPYI-
WU C OTMBIBAHHEM JACHEXKHBIX CPEICTB M OPTaHU30BAHHOW MPECTYMHOCTHIO. IIpnueM HX B3aMMONPOHHKHOBEHHE U
B3aUMOOOYCIIOBICHHOCTh aKTyaIH3UPYIOT MPOOIIeMy KOPPYIIIMK U IPOTHBOACHCTBUS €ii.

Macmra®bpl KOPpYHIMK U OTMBIBaHMS JICHEKHBIX CPEICTB CO3/AI0T OJIArONPHATHBIE MPEINOCHUIKA «HHBECTH-
POBaHUS» OPraHU30BaHHON MPECTYIMHOCTH, YTO OKA3bIBAET OTPULATENBHOE BO3EHCTBHE HA YKOHOMHUYECKHUE, KYIbTYp-
HBIE ¥ TTOJIUTHYECKHE OCHOBBI CTaOMIIBHOCTH OTAENBHBIX IOCYAAPCTB, MUPOBOH (PMHAHCOBOM CHCTEMBI M MEXTyHapO/I-
HOTO NpaBoropsiika. B 3Toif CBs3M coBpeMEHHOE MEKAyHAPOIHOE MTPaBO (GOPMHUPYET HE TOIBKO OCHOBY 3((EKTHBHOTO
MIPOTUBOCTOSHUSI OTMBIBAHHIO JCHEKHBIX CPEICTB M OPTaHM30BAHHOW MPECTYMHOCTH, HO M MPEACTaBIsIeT cOO0i BaX-
HEUIINH U AeHCTBEHHbII MHCTPYMEHT IIPOTUBOJEHCTBUSA KOPPYIILIHU.

3aKoHOJAaTeIN U PYKOBOJUTENN TOCYIAPCTB JOJDKHBI MPUCOESTUHNUTHCS K INI00ANBHBIM YCHIIUSAM 10 HCKOpEHEe-
HUIO Koppymiwu. [ng pa3paboTku 3¢(eKTHBHOTO aHTHKOPPYNIIMOHHOTO 3aKOHO/ATENECTBA, HANPABICHHOTO HA BBI-
MOJTHEHNE TpeOOoBaHMHA MEeXTyHAapOAHBIX KOHBEHIUH, 3aKOHOJATEISIM HEOOXOAMMO MMETh SICHOE TIOHMMaHHE MEeXIy-
HapOJHBIX CTaHAAPTOB OOPBOBI ¢ Koppyniuei. Koraa muneps! cTpaH NpUHANK BaXKHEHIIee pelIeHne HATH IPOTUB KOp-
PYIINU UX MIPAaBUTEIbCTBY HYKHBI HHCTPYMEHTBI, YTOOBI MOJUTHYCCKUE PEIICHHS NPEBPATUTh B MPAKTHYECKUE JIEH-
CTBHUSL, a ICCTBHS B KOHKPETHBIE PE3YIbTATHI.

I'enepanbHEIl cexpeTaps Oprarmzanuu o0bequHEHHBIX Hanuil [lan ['m MyH, B mocnanum o cirydaro Mexmy-
HapOJHOTO AHS OOpHOBI ¢ Koppymmuel ot 9 nexabps 2008 roxa, crpaBeIMBO OTMETHII, YTO «TJI00AIBHBIA (PUHAHCO-
BBII KPU3UC COTPSICAET CETOJHS MHP, BBI3BAHHBINM OTYACTH aTYHOCTBIO U KOppymnuuen. ExxerogHo B cTpaHax, B pe3yib-
TaTe B3ITOUHHYECTBA U JPYTUX 3JI0YMOTPEOICHUH, PAaCXUINAIOTCS WM PacTpaduBalOTCs MILTHapAb! qouiapoB CIIIA.
O061eMHpOBO# (PHHAHCOBBIN KPU3UC BHICBEYNBAET HEOOXOMMOCTh aKTHBHO MPOTHBOICHCTBOBATE KOPPYIIHm. [1]

Ha ceromusmamii 1eHb mpobdieMa KOPPYIIUH SBISETCS YpE3BbIYAIHO BAXKHON W HACYIIIHON B TIOJUTHYECKOM,
9KOHOMHYECKOH, CONMANBHON JKU3HM KaXXIOTro rocynapcrBa. Koppymnmus cyIiecTByeT NMPakTHYECKH BO Bcex cdepax
KHM3HH 00IIEeCTBA, OHA MPOSIBIIECTCS B CAMBIX Pa3HOOOPA3HBIX (OPMAxX U BUAAX.

Ha o¢pununansaom caiite ananutryeckoro 6ropo Tpancnapencu Murepuemr, (Transparency International) mo
naHHbIM Ha 2006 ron, ypoBeHb KOPPYNLUU B TakuX cTpaHax kak Ounnsanaus, Mcnanus, Hosas 3enangus — 9,6; I'ep-
Manus — 8; CIHA — 7,3; Kuraii, Eruner — 3,3. Cnenuamuctsl Transparency International oTMe4aroT, 4To KOPpYITIUS
octaetcs xapaktepHoit ueproit CHI' u curyanus yxynmaercs.

Kak oTMeuaroT uccienoBareny, KOppyniust pa3pymaer JeMOKpaTH4ecKkoe 00IIecTBO, MEIIAeT Pa3BUTHIO OH3-
Heca, KaK Majoro, Tak U CPEJHEro, U KpymHoro. 13 pyk YHHOBHHKOB «yIOJHOMOYEHHbBIE)» KOMMEPUECKUE CTPYKTYPbI
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MOJIY4YaloT pa3pelieHue 3aHUMaThCsl BUJAMH JICSITEIbHOCTH, MPUHOCSIIUMU OIPOMHBIE NPUOBIIH, T.€. HOIYYaroT IpH-
BWJIETUIO OBITH OoraTteiMu. B cBOIO o4epenb, OHM IUIATAT 32 9TO FOCYAAPCTBEHHBIM YHHOBHUKAM B3STKH HOBOTO THIIA,
KOTOpBIE MPAKTUYECKH HEPACKPBIBAEMEBI B XOJI€ pacciIeI0BaHUS.

Koppyniust — oueHb CJI0’KHOE MOJUTHYECKOE U COIL[MATIbHOE SBJICHHUE, B HEM NPUUMHA U CIEICTBHE 4acTo Ie-
PEIIeTaoTCs MEXAY co00H, M JOBOJILHO YaCTO CTAHOBUTCS TPYJHO ONPEIETUTH, SIBISETCS JIU TO WINM HHOE IPOsBIIE-
HUE KOPPYNILUH CIESICTBHEM CTAPOro, UM ITO MPOSIBICHUS YET0-TO HOBOTO.

CpencrBa 60ppOBI C KOPPYyNIMEH, B OCHOBHOM, MOJPA3ZCIAIOTCS HA /BAa BHAA — MPEAYHPEIUTEIbHBIM WIN
MSTKHE METOZbI, ¥ PEaKIIMOHHBIE WIIH KECTKHE METOABL. B 4HCIIO MATKHX METONOB BXOJST, HaNIpUMep, o0ydeHue, nep-
COHaJIbHAs MTOJIMTHKA (HAIp. POTAIMs) U OPraHW3aIMOHHO-KYJIBTYPHOE PAa3BUTHE, @ TAKXKE OINPEACICHHBIE MEXaHU3MbI
KoHTpoJsl. K 9mciy KeCTKMX METOZ0B MOXKHO OTHECTH 3aKOHBI M HakazaHHsA. B Oopr0Oe pasHBIX rocyaapcTB IPOTHB
KOPPYNIUH IPUMEHSIOTCS pa3iIMyHble METOBI. TaK, A 3TOW menu pa3paboTaHbl TEICBU3HOHHBIE U pajuoNepeadn,
colMaIbHBIE KaMITAaHUH, 00ydJaroImue Kypesl, HH(GopManus A1 0OIIeCTBEHHOCTH, IPABOBBIE AKTHI, HCCICI0BAHMUS KOP-
pynuuu, nHPOpMaIMOHHbIE OYKIIETHI, JIOMOJHEHUs K 3aKoHaM U mp. B GonbmimHcTBe rocynapcts 3ananHoi EBpornb
3aKOHBI, KOTOPBIE PETYIUPYIOT aHTUKOPPYIIMOHHYIO AEATENbHOCTh, CXOXH B 3HAYUTEIbHOHN uacTu. OHON U3 Kpyn-
HeWmmx OOpILIOB 32 HaKa3aHWs 3a KOPPYNIMOHHBIE ACHCTBUS M Ha3HAYCHUE 32 HUX PAaBHOLICHHBIX HaKa3aHUH SBISETCS
OECD pabouas rpynmna o 6opbde co B3siTKkaMu. VX Lenblo sBiIseTcs 00ecneYnTh, YTOObI B3ITOYHUK He ocTajcs Oes-
HaKa3aHHBIM B OJJHOM IOCYIapcTBE, €CJIM B COCEHEM IoCyAapCcTBE HAaKa3aHUS OUYEHb CypoBble. TakiKe OHU IBITAIOTCS
CJIEINTh, YTOOBI BO BCEX COIO3HBIX rOCYJapCcTBaXx JCHCTBOBAIN /I YHHOBHHUKOB JICHCTBOBANIHN ITOX0XKHE TPEOOBaHHUSI.

YeTKo# MO3UIMK Ha BOIIPOC — KAKOH M3 METOJOB OOPHOBI MPOTHB KOPPYIIMH SIBISIETCS] CAMBIM PE3YJIbTATHB-
HBIM — He cymectByeT. OIHU U T€ K€ METOABI He 0053aTeNbHO JOIDKHBI MTOAXOANTD IS PA3IMYHbIX KyIbTyp. B TO e
BpeMs OOIIEN3BECTHO, YTO CBOOOIA CPEACTB MacCcOBOW MH(OPMALINH, JOCTYITHOCTh HEOOX0ANMOM MH(OpMAaUK U TIp.
SIBIISIFOTCSI IPEATIOCHIUIKAMH JUTSL CHHKEHHS KOPPYTILIHH.

Hanmo orMeTnTs, 4TO CymIECTBYET HECKOJIIBKO MOJIENCH KOPPYILMH B TOCYAApCTBE, 3TO a3uaTckas, adpuKaH-
CKas M JJaTUHOaMEepUKaHCKasi MOJIeNi. B kauecTBe OopraHu3alMOHHBIX MEp — CO3aHue CrelU(UUECKUX CTPYKTYp, HC-
KIIFOYEHUE UX BEIOMCTBEHHOW M aAMHHUCTPATUBHO-TEPPUTOPUANBHON pa3apoObIeHHOCTH, o0ecrieueHre MOIIHOM mpa-
BOBOM 3alUThl paOOTHUKOB MPAaBOOXPAHUTENBHBIX OPTaHOB, MaTepHalbHasl OCHAIICHHOCTh C YYETOM MOCIEIHHUX HO0-
CTIDKEHHH HAyKU U TeXHUKH.

Ecnu ananu3upoBaTh ONBIT Y30€KUCTaHa 10 MPOTHBOJCHCTBHIO MPOTHB KOPPYILHUH, TO CTOUT 0CO00 OTMe-
TUTh, 4TO [Ipesument Y36ekucrana IllaBkar Mupsuéer 2 ¢eppans 2017 roma moamucan nocraHosieHue O Mepax mo
peanu3anyu mooxxkeHni 3akoHa Pecyomiku Y30ekucran «O MpOTHBOACHCTBUY KOPPYIIUM». 3aKOH PEryIHPYyeT OC-
HOBHBIC HANPaBJICHHUS MOJHUTHKH TOCYAApCTBa IO MPOTUBOJACHCTBHIO KOPPYMINH, YIaCTHE OPTaHOB CaMOYINPAaBICHUS
rpakAaH, MHCTUTYTOB I'PaskAAHCKOTO O0IIECTBa, CPEACTB MaCCOBON MH(OPMAINN U TPaXKAaH, a TAak)Ke MEXIyHapOJHOE
COTPYIHHYECTBO B JaHHOH cepe.

Bcero k 2018 roxy B paMkax 3Toil IporpaMMbl OyIeT MOATOTOBICHO CEMb 3aKOHOIIPOCKTOB. B TedeHme Teky-
1miero roja OyayT pa3paOoTaHbI IIPOEKTH 3aKOHOB «O TOCyAapcTBEHHOH ciryxk0e», «O rocyapCcTBEHHO-4aCTHOM HapT-
HepcTBe», «O rocyIapcTBEHHBIX 3aKyrkax», «O pacrnpocTpaHeHHH TpaBoBod HWHopmauuuy, «O0 00LIEeCTBEHHOM
KOHTpoJe», «O 3amuTe MOTEePIeBIINX, CBUAETENEH M HHBIX YYaCTHHKOB yroJIOBHOTO mporeccay u «O0 aaMuUHHCTpa-
TUBHBIX NPOIETypax» H Ip.

Taroke, mporpaMma mnpeycMaTpuBaeT Mephl 10 COBEPUICHCTBOBAHUIO 3aKOHO/IATENILCTBA B CTpaHe, pa3padoT-
K€ HaI[MOHAJBHON MpPOTpaMMBbl MOBBIIMIEHUS MPaBOBOI KyJIbTYphI B 00IIecTBe. B pamkax mporpamMmsl IpaBHUTEIHCTBO
HaMEPEHO Pealn30BaTh MEPHI 10 00ECTIeUeHHIO MPO3PAUYHOCTH Npoliecca (POPMUPOBAHUS U PACXOJOBAHHS OFOPKETHBIX
CPEACTB, U T.JI.

Taxoke mpexycMoTpeHa pa3paborka HarmoHanpHON mporpaMMbl MOBBIIIEHUS ITPABOBOH KyJIBTYpHI B 00IIECTBE
W TIPOTIaraHabl IPAaBOBIX 3HAHHUI B 00IIECTBE.

B 2008 rony Y36ekucran npucoeaunmics k Korpennuu Opranmamun O0bennHeHHBIX Hanumit mpotus kop-
pymmn (Hero-Hopk, 31 oxrsabpst 2003 roza), a B 2010 roay — k CramOyiasckoMy miany aeiictsuii Cetr 1mo 6opsoe ¢
Koppymuei Opranu3anui SKOHOMIUECKOTO COTPYAHUYECTBA U PA3BUTHS.

B pamkax 60pe0BI ¢ KOppymIuel B Y30ekucTane OyaeT BHeCEHa HOpMa, 0OS3BIBAIOITYI0 YAHOBHUKOB M dJie-
HOB MX CeMel 3aloJHATh JeKIapaluio o joxoaax. OCHOBHBIMHU 3aJlauaMy B MPO(QUIAKTUKE KOPPYIILIUH SBISETCS CH-
CTeMHBIH aHaJIW3 MPUYMH M YCIOBUI COBEPIIEHHS AAHHOTO IPABOHAPYIIEHUs, BBIpaOOTKa AEWCTBEHHBIX MEp MO HX
nckopeHeHunto. [loq4epkHyB OCHOBHBIE acIeKTHI 3aKOHAa O OoprOe ¢ KOppyIIMeH, HalpaBJIeHHOTO Ha BCECTOPOHHEE
peryaupoBaHKE MPAaBOBBIX OTHOIIECHUH B cepe O0pHOBI ¢ KOPPYIIHMEH, IEKTOPEI TOBOPHIIM O 3HAYUMOCTH COBMECTHOM
paboThl rOCYJapCTBEHHBIX OPIaHOB M MHCTHTYTOB I'PaXKIaHCKOTO OOIIECTBA B MOBBIMIEHHH 3(P()EKTHBHOCTH aHTHKOP-
PYILHOHHBIX MEPONPHATHH, MPOBOAUMBIX B pecnyOnuke. [2] B 4acTHOCTH, OTMEUYEHO, YTO TOJNBKO MPU TECHOM CO-
TPYAHUYECTBE U aKTHBHOM MOANEPIKKE IPa)TaHCKUX MHCTUTYTOB IOCYIapCTBO U €r0 MPaBOOXPAHUTENbHAS CHCTEMA,
OpraHbl yIpaBJIeHUs U KOHTPOJIT MOTYT Oojiee 3((EeKTUBHO MPOTUBOAEHCTBOBATL M OOPOTHCS C JaHHBIMH HE3aKOHHbI-
MM TIPOSIBJICHUSIMU.
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ANTI-CORRUPTION MEASURES IN THE CONTEXT OF GLOBALIZATION

S.Kh. Sultanov, Assistant at the Department of Social Sciences
Tashkent Institute of Railway Engineers, Uzbekistan

Abstract. Corruption is one of the most acute problems of the social and economic development of most devel-
oping countries. Currently, corruption is a global problem that is in the center of attention of the world community.
Corruption relations began to affect the interests and well-being of not one, but many states. No state in the world can
consider itself insured against an act of corruption. Corruption has acquired an alarming scale and international char-
acter, which has caused concern of the world community to counteract this antisocial phenomenon. These are the ques-
tions that were raised in this article.

Keywords: corruption, law, anti-corruption measures, world community, danger, states, society, organized
crime, political decisions, practical actions.
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SAMUEL COLT IS THE MAN WHO REVOLUTIONIZED WEAPONS TECHNOLOGY

A.A. Ziyaev, Teacher at the Department of Armament and Shooting
Academy of the armed forces of the Republic of Uzbekistan (Tashkent), Uzbekistan

Abstract. The article is about the invention of Samuel Colt firearms. It provides a brief history of the origin of
the revolver and the development of the arms industry in the United States.
Keywords: Wild West, multi-shot revolver, innovation, revolving magazine, gun maker.

Samuel Colt, who was born on July 19, 1814, not only created the symbol of the Wild West with the multi-shot
revolver, but also invented a completely new form of mass production.
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A Colt for all cases

Colt, Samuel Colt — until today this name is almost synonymous with revolvers. Even as a young man, the
American Colt was interested in firearms. The idea for his famous revolver technique should have come to him as a
sailor on the high seas while he watched the steering wheel.

The innovation consisted in a rotatable drum, in which the charge was arranged in a circle, so that six shots
without reloading were available.

Colt owned patent rights for his invention and built a factory in New Jersey in 1836. But the business was bad,
the Americans were too attached to their time-tested guns.

Colt went bankrupt five years later — but he did not give up. And indeed, the civil war that broke out in 1861
brought Colt's weapons a breakthrough. Irony of fate: Samuel Colt died just a year later.

After all, his father had had enough: because Samuel Colt's experiments with black powder always went awry,
he urged the 15-year-old to Christian seafaring. It should have come to the boy on a trip to Calcutta the inspiration that
not only changed his life: The ship's steering wheel, which was repeatedly arrested during the maneuver by built-in
pawls, but would have to be applied as a principle on pistols. Colt was right, and his idea became a global success.

Colt immediately went ashore and set about turning his idea into technology. He was just 22 years old when he
filed his first patents: a single-barreled handgun whose revolving drum magazine contained five cartridges that could be
fired one after the other. The time-consuming reloading of existing firearms, which took about 30 seconds, accounted
for. 30 seconds, which could decide about life and death.

However, it took some time before Colts invention did not endanger the health of the shooter. The first copies of
the weapon exploded or ended up as a jaw. But since his father had taken over the financing, Samuel Colt could continue.

© Ziyaev A.A. / 3useB A.A., 2019
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Not only the financial resources of his father, a successful businessman and a textile mill owner, showed Colt
the way. Born July 19, 1814 in Hartford, Connecticut, he was able to live up to his passion for dismantling and assem-
bling various devices. He also took an active part in weapons innovations that went through the press.

The vulnerability of the stone castles

For example, various inventors had already filed patents for multi-shot pistols, which were called "revolvers"
because of their revolving magazine. Even a "bundle revolver”, in which several runs were arranged around an axis,
was already on the market. But these weapons had the big drawback that they were complicated and expensive individ-
ual pieces, which also worked with vulnerable flintlocks.

Colt, however, sat on cartridges whose charge was ignited by a firing pin. Nevertheless, the success was initial-
ly slow in coming. The reason for this was the consequences of the economic crisis of 1837 and the associated insol-
vency or unwillingness of many banks. That changed when the war broke out in 1835 against the Seminoles, which
devastated Florida for years to come. Above all, settlers were increasingly interested in a weapon that seemed to guar-
antee their superiority against the Indians. The Texas Rangers also liked to fall back on the Mehrschiisser, which should
soon become their identifying feature. However, the early Colt pistols had the shortcoming that they weighed up to two
kilograms and their runs were up to 40 centimeters long.

As the tensions between Mexico and the United States intensified in the 1840s, Colt took advantage of the
hour. True to the motto "war creates paragraph” he developed his revolver along with the officer Samuel Hamilton
Walker — and was rewarded after the outbreak of war with an order of 1000 pieces by the US Ordinance. By 1848, an-
other ten thousand copies were ordered.

To meet the rapid increase in demand, Colt invented a completely new manufacturing method. Instead of as-
sembling each revolver individually, he coined the "interchangeable parts system," which basically anticipated the prin-
ciple of Henry Ford's auto assembly line. Standardized parts were assembled in standardized steps at individual produc-
tion stations. Mass production in mass production was born.

Revolver History

The long history of the handguns was forever changed with the introduction of the fast reloading and reliable
revolvers. Here you can find details about their early years, inventors that created landmark models, and the influence
they made into the world of modern weapon industry. The first commercial model of a revolver that was made by Sam-
uel Colt was named "Colt Paterson™ and it featured revolving chamber that housed five bullets of .28 and .36 calibers.
Although it was easy to use, it had one big flaw — the loading mechanism was not advanced enough and users had to
partially disassemble the gun to reload it. Few years later in 1839, Colt added a capping window which enabled the user
to reload the gun without disassembling it.

Colt made people equal

When the American Civil War broke out in 1861, the sales figures rose to the hundreds of thousands. Although
the standard weapon remained the one-barreled muzzle-loading rifle on both sides, many soldiers placed their trust in a
handgun, which was also considered extremely reliable. Union President "Abe Lincoln may have liberated all human
beings, but Sam Colt made them equal to each other," was a well-worded saying that went around after the war.

Not for nothing is the revolver today the symbol of the US arms lobby, the National Rifle Association. As a
"Colt in the forefront" he is regularly used in the fight for the preservation of liberal weapons law in the United States.
But Samuel Colts technical genius appears in a different light, with the death toll of some 30,000 victims a year in the
US using firearms.

The Colts are no longer supposed to smoke in the USA

New York — The "tempo" in German is synonymous with a paper handkerchief; "to Fedex something” in
American means to carry a mail by courier service; and throughout the world, the "Colt" is a vocabulary for a revolver.
John Wayne swears by his Colt, Gls and Cops carry a Colt just in case, the M-16 is familiar to any Vietnam veteran.
But now the traditional manufacturer wants to retire after almost 160 years from the business with the handy firearms
almost completely. In the future, Colt wants to forge pistols and rifles for the army, the police and the collector. The
disarmament initiative of the West Hartford / Connecticut-based company (company motto: "If it is not a Colt, it’s just a
copy™) have two reasons: first, the handguns sector has been unprofitable for private customers for years. And Colt —
the largest and most prominent manufacturer — is considered the main victim of these claims for damages. "We have to
face the harsh reality that our competitiveness is significantly affected by the cost of our defense," wrote Vice President
Thomas H. Kilby in a note to traders. In February of this year, a New York City court convicted Colt and eight other
manufacturers that their guns had been used illegally in shootouts. In May, California gun maker Davis Industry at-
tempted to limit its responsibilities by going under Chapter eleven bankruptcy law.
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CAMY3JIb KOJIBT — YEJIOBEK, KQTOPI»Iﬁ ITPOU3BEJI
PEBOJIIOIIMIO B OPYKEMHOU TEXHOJIOT'MN

A.A. 3usieB, npenosasarens kadenps! «BoopykeHue u crpenabdar
Axanemust BoopykEHHbIX cnil PecrryOnuku Y36ekuctan (Tamkenr), Y30ekucran

Aunnomayun. B cmamve uoem peuv 06 uzobpemenuu Comysns Konema — ocnecmpenvrnozo opycus. B ueu
U3NA2AeMcst KpAmKAasl UCMOPUsL NPOUCXONCOEHUS. PEBOIbEepa U pazeumus opyaiceinoi unoycmpuu ¢ CLLIA.

Knwouesvie cnosa: J[luxuii 3anad, MHO203apsOHbli PeGONbEEP, UHHOBAYUSL, DEBOLEEPHBIL  ICYPHAI,
nPOU3BOOUMENL OPYICUSL.
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TO THE QUESTION OF THE EDUCATIONAL WORK ORGANIZATION
OF THE ARMED FORCES OF THE REPUBLIC OF UZBEKISTAN

U.E. Karakulov, Doctoral Candidate
Military Technical Institute of the National Guard
of the Republic of Uzbekistan (Tashkent), Uzbekistan

Abstract. In this article, the organization of educational work is considered as the most important means of
creating a healthy moral spirit in the team, a component of the construction, training and use of the Armed Forces of
the Republic of Uzbekistan. The organization of educational work includes: analysis of the level of education of cadets
on the basis of studying available documents, their behavior and actions, as well as conducting interviews,
observations, surveys, and sociological studies.

Keywords: armed forces, cadets, educational work, defender of the Fatherland, methods, forms and means of
education.

Coordinated practical work of the all university officials on the basis of the selection and application of optimal
methods, forms and means of education, timely adjustment of the content of educational work, based on the real situa-
tion and taking into account the differentiated approach to solving educational problems according to the years of study
of cadets; analysis and generalization of the achieved results of educational work and development of proposals for its
improvement, systematic training of officials in the practice of educational work.

Educational work is a set of activities agreed upon by goals, objectives, directions, place, time, sequence, in-
volved forces and means, carried out by officials to form, maintain and restore high moral and psychological status and
other qualities that ensure unconditional fulfillment tasks in any environment. Educational work is an integral part of
the educational activities of a higher military educational institution.

The main content of educational work is the implementation of state policy, the formation of cadets as a citi-
zen-patriot, military professional, reliable defender of the Fatherland, personal responsibility for the performance of
tasks. The main tasks of educational work: ensuring a common understanding, firm and consistent implementation of
the state policy in the field of defense and security in the Armed Forces; maintaining a stable moral and psychological
state; increasing the effectiveness of the system of educational work, moral, psychological and information support of
troops; maintaining law and order and military discipline at a level that ensures the solution of tasks for their intended
purpose; solving social problems of military personnel, citizens discharged from military service and members of their
families.

The main tasks of educational work are the formation and development of cadets: state-patriotic consciousness,
fidelity to the motherland, constitutional duty, pride in belonging to the Armed Forces and their officer corps; discipline
and diligence, a sense of military duty, officer honor and dignity; professionally important qualities necessary for stu-
dents as officers, skills in conducting educational work with personnel; diligence, a conscientious attitude to study and
the desire to perfectly master the chosen specialty; general culture and high moral qualities.

Educational tasks are solved during the educational process, joint educational, methodological, scientific work
and other types of activities of the permanent and variable composition of the university. Educational work is carried
out in close interconnection with educational and methodological work, reflects the interests of military professional
training. Its organization and content should be adapted to the specifics of cadet groups and orient students to active
work on self-education and self-education. The effectiveness of educational work is achieved by maintaining exemplary
discipline and internal order at the university, a high degree of internal service organization, creating the necessary con-
ditions for successful study, life and life of cadets, comprehensive information support and cultural and leisure services
for students, as well as a combination of high demands on them with respect their personal dignity, rights and beliefs.
The leading form of education is a systematic and focused individual work carried out throughout the entire training
period on the basis of studying the dynamics of the formation of professionally important qualities and individual and
personality characteristics of each student. Educational work at the university is planned, organized and carried out un-
der the guidance of the head in accordance with the requirements of the military regulations of the Armed Forces of the
Republic of Uzbekistan.

Educational work planning is carried out: in the UVC, at the military department — for the academic year and
month; in departments and cycles — for a month. Educational work in the military department, in departments and cy-
cles is included as an independent section in the work plans for a month. The entire teaching staff of the institute partic-
ipates in educational work with cadets, which ensures the solution of educational problems, first of all, by personal ex-
ample during the educational process and everyday life, high discipline and exactingness for oneself and students, instil-
ling in them in the course of solving educational problems practical skills of educational work with future subordinates ,
as well as participation in educational activities. The results of educational work, the state of law and order, and discipline
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are summarized: in the military training center (UVC) and at the military department (VK) — for the academic year and
semester, in departments and cycles — monthly and per semester, in courses and in platoons (groups) — weekly.

The results of educational work are determined on the basis of assessing the effectiveness of its influence on
the formation of personality qualities among cadets necessary for the defender of the Fatherland and the military profes-
sional, on improving the quality of the educational process, maintaining law and order, discipline and a healthy moral
and psychological state in the team. The main efforts in educational work with cadets should be aimed at the formation
of: pride and a deep understanding of the need for service in the Armed Forces of the Republic of Uzbekistan; readiness
to defend the homeland; allegiance to the military oath; understanding the need for in-depth study of disciplines during
study at the university; the desire to overcome the difficulties of military service, conscientious development of a mili-
tary specialty; desire to improve professional skills; discipline; respect for commanders (chiefs), partnership. Docu-
ments on the organization of educational work, strengthening the rule of law and military discipline are being kept in
departments (cycles).

PLANNING OF EDUCATIONAL WORK.

Planning is a project of labor processes for the upcoming time period. In the department (cycle), on the VC, on
the basis of planning educational work at the institute, current planning of educational work for a month is carried out.
The main content and planning procedure of educational work for a month. One of the sections of the work plan of the
UVC, VK, department (cycle) for a month is educational work. The section should, in its content, ensure the fulfillment
of the tasks of educating cadets during the entire educational and everyday life. Considering that the education of sub-
ordinates is carried out continuously and continuously, and its final results depend not only on educational work, but on
the entire lifestyle of the university, the main content of the educational work section is:

1. Measures to maintain law and order, discipline, and ideological and moral education (taking stock, general
meetings, ensuring a safe learning and living environment, crime prevention, team building, a comprehensive study of
psychological qualities, identifying individuals who are prone to unmotivated misconduct, social and psychological
adaptation and rehabilitation of personnel).

2. Events of military-patriotic education (celebration of the days of military glory, anniversaries, work with
veterans of the Great Patriotic War, honorary graduates of the military department, participation in conferences, city-
wide events).

3. Activities of military-social work (bringing and clarification of normative acts, ensuring the implementa-
tion of social benefits and guarantees, etc.).

4. Events of mass sports (holding sports and public competitions).

5. Cultural and leisure activities (organization of leisure activities, amateur performances, wall printing, staff
meetings, conversations, quizzes, contests, exchanges of experience, question and answer evenings, thematic matinees).

When starting to draw up a plan, it is necessary to take into account: the requirements of the guidelines for the
organization of educational and educational work, the tasks set by senior managers; tasks for a month; current events
within the country, abroad, in the region, city, region; the results of the plan for the past month; opinion of responsible
officers for the course and asset. Based on the foregoing, it is advisable to think over and plan activities (in accordance
with the main content of the educational work plan), determine the timing of their implementation and performers.
Scheduled events and their dates are agreed with the head of the department (cycle).

After approval of the plan, it is necessary to familiarize the direct executors with it in a timely manner. This
section is a set of activities carried out by officials and an asset of the department for the formation and maintenance of
cadets' moral and psychological state, necessary for the fulfillment of their tasks. To ensure that the plan does not re-
main on paper, it is necessary to inform those responsible for the implementation of the measures outlined in the plan in
order to understand the purpose and significance of the work assigned to them. It is important to give them thorough
advice on how best to carry out the assignment, what to pay the main attention to and be sure to monitor the execution.
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K BOITPOCY OPT AHU3AILIUY BOCIIUTATEJIbHON PABOThI
BOOPYXXEHHbBIX CIJI PECITYBJIMKHU Y3BEKUCTAH

¥.3. KapakyJioB, TOKTOpaHT
Boenno-Texuunueckuil ”HCTUTYT HanonanbHOU rBapauu
Pecrry6mmku Y36ekucran (TamxkenT), Y30exucran

Annomayusn. B oannoil cmamoe, opeanuzayus 60CHUMAMENbHOU pabombvl paccmampusaemcst KaK 6aicHell-
uee cpedcmeo GopmMuposanuus 300p08020 MOPAILHO20 OYXA 8 KOLIEKMUEe, KOMHIOHEHM CIMPOUMENbCmed, NOO20MOGKU
u npumenenus Boopyowcennvix Cun Pecnyoauxu Ysbexucman. Opeanuszayusi 60CRUMAmensHou pabomel 6Kuo4dem:
aHanu3 ypoeHs B0CNUMAHHOCIU KYPCAHMOB HA OCHOBE U3YUEHUSI UMEIOWUXCSL OOKYMEHMO8, UX nogedenuss U noCmyn-
K08, a makoice npogedenue beced, HabIOOeHUl, ONPOCO8, COYUONOSUYECKUX UCCIe008AHUIL.

Knrwouesvie cnosa: Boopydicennvie cuibl, Kypcanmol, ocnumamenvhas paboma, 3awumnux Omeuecmsa, me-
moosl, hopmul u cpeocms 80CNUMAHUA.
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