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PHYSICS AND MATHEMATICS

THE INTERPOLATION REPRESENTATIONS OF
STOCHASTIC PROCESSES WITH NON-EQUIDISTANCE
INTERPOLATION KNOTS IN GROUPS WITH TWO POINTS

Ganna Verovkina

Ukraine, Kyiv, Taras Shevchenko National University of Kyiv,
Department of Mathematical Physics, Associate Prof.

Abstract. Paper deals with some interpolation representations of stochastic processes with
non-equidistance interpolation knots in groups with two points. Research is based on observations of
the process and its derivatives of the first and second orders. The function bounded on any bounded
region of the complex plane is considered. The estimate of the residual of the interpolation series is
obtained. The interpolation formula that uses the value of the process and its derivatives at the knots
of interpolation is proved. Considering the separability of the process and the convergence of a row
that the interpolation row converges to the stochastic process uniformly over in any bounded area of
changing of parameter is obtained. The main purpose of our work is the obtained convergence with
probability 1 of the corresponding interpolation series to a stochastic process in any bounded domain
of changes of parameter. Obtained results may be applied in the modern theory of information
transmission.

Keywords: interpolation, representation, stochastic, process, series, non-equidistance, knot.

Introduction. The one of the fundamental results in the Theory of Information Transmission
is a theorem of expression of the function with a bounded specter of values in the periodic sequence of
initial moments. The significance of that fact was first introduced in [1]. Further these questions were
studied in [2, 3]. The Theorem of Kotel’nikov-Shannon is generally well-known [4]. In the present
time, the investigations related to the construction of interpolation polynoms are attracting significant
interest. Many of the questions concerning the construction of a spline approximation as well as a
representation of a motion in 3D-modelling with help of interpolation and approximation [5] are
investigate. Many questions in modern physics [6] as well as physics of materials [7] and the modern
theory of signal transmission [8] are based on the Kotel’nikov-Shannon theorem. The questions of
interest are constructing interpolation polynoms with non-equidistance interpolation knots. The
present work is concerned on the questions stated above.

Research. Consider the interpolation representation of stochastic processes [9] on non-
equidistance interpolation knots of the type

1
to=n—,
a
T 7
Wty
neasg

based on observations of the process and its derivatives of the first, second and third orders at

knots t ,,neZ and observations of the process and its derivatives of the first and second orders at
knots t,,neZ.

Let us formulate the necessary results from the theory of entire functions of complex variable.
Lemma. Let f(z) be an entire bounded on the real axis function of exponential type with

indicator o .
Then for any «, a > o, the representation holds true
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(7j (z-1t,) 7 7 (z-t, 05) 7 7 (z-t, a) 7

" T
f (o +—)
n a
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g (Z_ no_g) 7

7 . . . . . .
where t, = n—ﬂ, neZ, provided that the interpolation series (1) converges uniformly in any
(24

bounded region of the complex plane.
Proving Lemma, as in [10-12] we obtain estimate of the residual of the interpolation
series (1), which has the following form

IR,(2) < LG(2)C, ﬁ% , )

where L is a constant,
teR

G(z)= Sin3gZxSinag(Z—Z)xsinZ(z_z_ﬂ-)

is a function bounded on any bounded region of the complex plane.
Results of the Research. Consider a stochastic £(t), te R with M&(t) =0 and covariance

function which the representation is

B(t,s)= | f(tA)F(s )F(dAdu) 3)

AxA

where A is a set of parameters, F(.,.) is a positive definite additive complex function on
Ax A such that

j [F(dA,d )| <+ 4)

AxA

The function f(t,4) with respect to t is an entire function of exponential type with indicator
o(A4) such that

sup sup |f(t,/1)|=C]c < 40 (5)
AeA —o<t <+
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sup o(A) =0 <+ (6)
AeA

The following theorem holds true.
Theorem. Let £(t) be a separable stochastic process that satisfies conditions (3)—(6). Then for

any a, a>o with probability 1 the following representation holds true

é(t) — Z _ f(tno) % 1 _ i(tno) x 1 + é‘; (tno) « 1 _
=0 a s 2sintt (a s sintl [« 2 2sin® %
S A U S
T , Vs
5"’(tn0) y 1 B é(tno + ;) y 1 N § (tno + ;) y 1 N
a) i3 7T a) o eint aY Vs ina T
7 (t_tno) SN 7 7 (t_tno_*) sin 7 7 (t_tno_*) sin 7
a a
T
&'ty +)
+ a_ xsin* -t )sint Et-t, - 5. @
3 n0 n0
(aj (t—t _E) 25in4£ 7 7 a
5 "« 7

Proof: according to the theorem about spectral representation of stochastic processes [9], we
will write the process £(t) as follows:

g(t):j f(t,2) Z(dA) (8)
A

where Z(dA) is a stochastic measure on A such that MZ(A)-Z(A,)=F(A,A,). For any
natural n consider a process & (t) , which we will define as a partial sum with a number n of row (7).

&)= i - (ty) X ! - &to) X ! + ¢ () x . -
n 4 4 ‘
k=n a int” (a int? ([« in®”
(7j (t—tk0)4 2sin 7 (7) (t—tk0)3 sin . (7) (t—tko)z 2sin 7
Vi T
4 t o ’t a
Cfw) 1 S+ ) 1 'lto+") N
a t_t) sintZ (@ 3t ¢ %y sintT (@ 3 t-t,—7) sin'”
7 ( _ ko) 7 7 ( — kO_;) 7 7 ( - kO_;) 7
T
é”(tk0+7)
+ o X Sin4g(t—tk0)5in3g(t_tko _Z) .
7 7 o

3 x T
A+ _Ty 2sin* s

Using the representation (8) and the statement of the Lemma 1, we will write & (t) as follows:
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4 4 4 -
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(&) t-to-7) 2]

Then, based on the representation (1), (8), (9) and the estimation (2) we obtain

M|§(t))—§n(t)|23R§(t)j |F(d/1,,dy)|=LZGz(t)Cf( “Gj n—lzxj |F(di,du) (10)

AxA - AxA

From the inequality (10) and considering the condition (4) we obtain the following: an
interpolation row (7) converges to £(t) in the mean square.

Considering the separability of the process £(t) and the convergence of a row

0

> ER) - &)

N=—o0

obtain that the interpolation row (7) converges to the stochastic process &(t) almost surely

uniformly over t in any bounded area of changing of t.
We obtain that the interpolation series (7) converges with probability 1 to a stochastic process
&(t) in any bounded domain of changes of parameter t.

Conclusions. The research focuses on the modern questions in the theory of stochastic
processes. The results in this work are principally new and they are related to the interpolation
representations of stochastic processes with non-equidistance interpolation knots. The type of
representation knots group was constructed. For this type of knots, the interpolation formula includes
the value of the process and its derivatives of the first and second orders. The interpolation formula
that uses the value of the process and its derivatives at the knots of interpolation was constructed. The
convergence of the interpolation series to the considered stochastic process with probability 1 has been
proved. The work is a continuation and supplement of previously considered problems [10, 11, 12].

Obtained results can be applied in the construction of spline-approximation and in the modern
theory of information transmission. The further research on this problem is planned in order to obtain
new schemes of interpolation representations of stochastic processes with non-equidistance
interpolation knots.
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THE ROLE OF HEAVY IONS IN FAST NEUTRON THERAPY

'PhD Oksana Kozak,
’PhD Anatolij Shvedov,
*PhD Olexandr Trembach,
*Olexandr Morus

Ukraine, Kiev,

Kiev Region Oncology Hospital,
2Institute of Nuclear Research,
®National Cancer Institute,
*Support of Nuclear Research

Abstracts. The use of fast neutrons has a number of features which differ very much from
gamma-therapy. They were checked experimentally and in clinic, and sometimes the outcome after
neutron irradiation was unpredictable. Early and late reactions from side of tumor and normal tissue
were sudden. The sequence of processes occurring during the movement of neutrons through the
organic tissue is not completely understood and poorly studied. And the main question - what causes
such a strong destruction of cells after fast neutrons irradiation.

The aim of this work was to understand role of heavy ions in fast neutron irradiation, as well
as to set correct task for further research.

The analysis of data obtained on cyclotron U-120 was carried out.

It was shown that heavy ions and not recoil protons make main contribution to radiobiological
effect in irradiating of organic tissue with neutrons.

Nitrogen nucleus takes a special place in the process of destruction of cells. The levels of
excitation of N start about 2.3 MeV and the density of excitation levels is much higher than that for
other elements, for example, **0 or **C.

When N absorbs a neutron, it is converted to *°N with excitation energy of about 15 MeV,
which leaves behind the ruined pieces of cells while moving. Recoil protons are absorbed in the very
place of origin.

Therefore, heavy ions play a major role in the destruction of cells after fast neutron
irradiationlt seems that the effect of irradiation depends on many variables and is not uniquely
determined by absorbed dose (as integral value).

Keywords: fast neutrons, radiotherapy, radiobiology, heavy ions

Introduction. Peculiar properties of radiobiological effectiveness in irradiation of tissue by
fast neutrons was discussed and debated, but to no avail [1-6]. Among this variety of features is: slight
dependence on the size of fraction, independence of mitotic cell cycle and degree of cell saturation
with oxygen, etc. Existing models created for correct understanding tissue-neutron interactions cannot
explain all these particularities. The existence of a threshold dose below which the effect is the same
seems to be mysterious for classical radiobiology. And it is unclear why the neutrons with energy of
about 6 MeV are the most effective in tissue irradiation [7-10].

And the most important thing is - due to what kind of interactions the damages of the
irradiated cells could not be healed and are not subjected to modification.

The basic understanding of the processes had been formed in the 50-70 years. Measurements of
ionization under neutron irradiation were delivered in water which one was considered as absorbing
equivalent for organic media. But the water is not equivalent from the view point of neutrons. Why? [11-13].

After all, it was decided, that water has hydrogen and oxygen. Physics was based on the
assumption that if we have lots of protons and lots of neutrons, the results can be checked and there is
a possibility to assess all the significant processes affecting the result. However, nuclear power is a
special area, the characteristics of which are mostly incomprehensible. We do not mention Euclidean
geometry in vicinity of kernel and specificity of nuclear forces, where space is curved with not
determined sign of Riemannian value —R* or R™ Such a huge energy concentrated in such a small
space. Radius of nuclear forces action is different for different nuclei. In the interaction of neutrons
and protons it is amounted about 1 Fermi, for Li and heavier nuclei (heavier than 6) — the order of
value is about 20 Fermi. For composite kernels of the type **0+'°0 it is about 40 Fermi.

10 M 2(30), Vol.1, February 2018 http://ws-conference.com/
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When a fast neutron interacts with a nucleus, there are a number of processes with their own
peculiar probability which is possible to evaluate and predict. When a fast neutron interacts with a
nucleus, there are several ways of interaction — elastic one, inelastic interaction, absorption of neutron
by nucleus. Nucleus acquires a certain kinetic energy after all interactions indicated above. All the
processes happen very quickly, in the nuclear times of the order of 10 sec. The nucleus could be
excited, and, as it is known, each nucleus has its own unique level of excitation energies.

Nevertheless some nuances of the interaction remain a mystery. For instance the result can be
different depending on where neutron hits the nuclei — in the edge or in the center. However, all the
processes have its own probability and hierarchy of these possibilities can be measured and described.
In the case of 6 MeV neutrons these values were measured with high accuracy. In the case of 6 MeV
neutrons creating of N nucleus after absorption of neutron by N nucleus is the most probable
process in organic tissue irradiation.

Moreover, the relaxation times of the nuclei are much smaller compared to atoms times (for
electrons it is the order of 10 sec). Thus, the electron shell of the atom don't have time to feel the
nuclear interaction and do not have time to respond fast. Transformed °*N kernel flew away, and on
the way of 120-150 nm, it is a powerful ionization force of the organic medium. The distance was
confirmed experimentally. This ionization is in 1,000-10,000 times higher than ionization possibility
for gamma rays and light ions. Nuclei of N can be excited to 14 MeV — on its path moving with
500 MeV Kkinetic energy °N leaves behind the scraps of molecule, the debris which could not be
revived. The destruction of the electron shells demolish molecule.

As can be seen in Fig.1 the levels of excitation of the nitrogen nucleus start from 2.31 MeV,
and the density is high enough.

Therefore, when irradiated by neutrons of 6 MeV, excitation of nitrogen nucleus is enough
probable value.

The excitation levels of oxygen and carbon are above the excitation levels of nitrogen and
their density is less than that of nitrogen nucleus. The probability of **0 and *2C nuclei interaction with
neutron is negligible as compared with the cross section for nitrogen. This could explain the
independence of the effect from tissue saturation by oxygen. These nuclei may be involved into the
process only as recoil ones.

The aim of this work was to formulate the basic concept of the model for correct assessing of
radiobiological effectiveness in irradiation of organic tissue by neutrons and to understand the role of
heavy ions in the radiation, as well as to set correct task for further research.

Material and methods. Neutrons were obtained by bombarding a °Be target with 13.4 MeV
deuterons.

We have three main objects:

— target;

— particle flux;

— interaction spectrum or series of nuclear reactions in tissue-target.

Main characteristics of the above mentioned objects.

In Be target several types of reactions are possible (*means an excited state):

°Be(d,p)°Be*

°Be(d,p)*°Be

°Be(d,np)°Be
%,Be(d,*,He) sLi Q=+7MeV

E, from reaction = 16+19 MeV

The distribution of neutrons emerging from the target has two peaks, one with an average
energy of about 5.8 MeV, the other about 14 MeV. The energy spread around each peak is
approximately 6 =+ 2 MeV.

Also, gamma rays with energy up to 14 MeV emerge from Be target.

The decay of the deuteron occurs in the Coulomb field of Be nucleus. The flux maximum is in
10° from the axis of the target.
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There are also reactions:
Be(d,"’Be*)p
5
1o S y

The following reactions are possible:

\y

°Be(d,"'B*)

°Be(d,"’B*)n
Y
Intensity of the deuteron beam 1;=20+40uxA

Intensity of the neutron beam 10” n/cm?/c
In Fig. 1. Bragg peak forming events that occur in Be target are indicated.

Bragg peak of deuterons Bragg Peak of o-
particles

E;=13.6 MeV =~————> 1 n.y

—t
-]

At this point in the target following
p4aﬂicle78 appear 1 Here, in the “Be (d, a) ‘Li reaction,
He,'Li,10, 'B a-particles appear with an energy o

16-19 MeV, which create a

Fig. 1. Events that occur in the target

Physicists working in the field of proton radiation noticed that the target-living organisms or tissue-
equivalent media have properties similar to those of a liquid crystal. And we considered the organic tissue
as a liquid crystal placed in an electrolyte. This is the model of the irradiated target-tissue.

There are several ways of neutron interaction with tissue-target

— elastic,

— inelastic, when the nucleus turns into an excited state

— it is also possible the neutron absorption by the nucleus and release a certain amount of
energy, which becomes the kinetic energy of the nucleus.
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Despite the fact that physicists have described in detail the processes that occur in irradiated
tissue, radiobiologists are firmly convinced that namely recoil protons make the main contribution to
the radiobiological efficiency of processes.

However, the recoil nuclei energy for protons is amounted 3 MeV + 14 MeV.

Yes, there is a lot of hydrogen in the organic tissue, but the recoil nuclei create some cloud,
harmless to the cell. For other nuclei, the recoil kinetic energy is of the order of 0.5 + 1.5 MeV (12C,
N, *0). The irradiated tissue consists of such basic elements:

lH,lZC,l4N,160,24Mg,32P,40C8.,56Fe
The formation of isotopes under the action of neutrons occurs as follows:

12(-_+n — 13(‘
14N+n - ISN

YO 5 disintegration

%Otn —
24Mngn 925Mg
“P+n s P _s disintegration
YK+N — K —s disintegration
“Catn ;_;,“C a  —> disintegration
“Fetn _s “Fe __ disintegration
It is important to calculate the secondary nuclear processes in the tissue irradiated with

neutrons.
Below is a list of nuclear reactions that occur in the tissue.

H(n,’H)y Q=+2.2MeV
2C(n,’Be)°He Q=-8.254 MeV
2c(n,Bc)y Q=+4.946 MeV
“N(n,*H)*C Q=-4.015MeV
Y“N(n,"’N)y Q=+10.834MeV
%o(n,""0)y Q=+4.142MeV
*O(n,a)**C Q=-22.17MeV

Calculations of the kinematics of recoil nuclei

n(*H,'H)n Ei=4+12 MeV
H(**c,*“C)'H Eipc = 0.3+ 1 MeV
HEN,“N)YH Ein=0.2+ 0.8 MeV
'H(*0,"0)'H Eio = 0.1+ 0.7 MeV

Each of the reactions has its own probability, expressed by cross section. It is interesting to
single out the cross sections of those reactions that lead to the greatest cell damage.

As far as recoil protons are concerned, they are absorbed in the very place of their origin, they
create the “swarm of flies” and do not have time and force to "hurt" the cell. For comparison, in the
treatment of eye tumors protons of about 60-70 MeV are used. Moreover, the probability of interaction
of proton with 6 MeV neutron is about 100 times smaller than for the interaction of a neutron with
nitrogen nuclei. The radius of nuclear forces action for proton is about 1 Fermi. The cross section is
equal to nR? for these energies of the neutron. It was already mentioned that the radius of nuclear
forces of nitrogen is about 10 Fermi.

The excitation of nucleus is not possible if the resonance energy level for nucleus is higher
than the energy of neutron.
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In Fig. 2. the resonance levels for **N nuclei are indicated. They were systemized by Fanny
Ajzenberg-Selove.

8781862 SIS o, 2C+%Li—a
84 ¢
8.06 gl o
797 259
755062
7029 2%
6.446 3*0)
6.204 1*:0)
T 569128 i
3
ﬁ? C+d-n 5.1059 2= “0 51431
4.7789 4915 00 %
2c+ 3He—p amy T
3.948l *s 0058% T 4.01511
40 C+t-n
sy
3.1104 o2
*0+d-a
436
L5 2.31280 ot
2.0571 &
BC+’He-d 5, S
TLio14
"0+p-a a5
148
0.15647 e 0.1581 0.1379
e 14 L8 Bta-n_~ __“_C_fs_Hf:t_// 210
» i r o |
B 160 S
PR B ~ " _g.6087 ¥ 2 HeatLi-He
¥~ Toe259 o Bivood 1 -12.2634
1357438~ lc+p-n '25'2433 BC+a-t
C+a-d +p-"He

Fig. 2. Resonance levels for N nuclei in the low energy ranges [14]

Resonance levels for *N begin from 2.3 MeV. Resonance levels for other elements are higher
and their density is less.

Discussion. In my personal experience the question of peculiarities of particles irradiating tissue
and strong effect dependence appeared during the work with radioiodine-131 in the treatment of
differentiated thyroid cancer. The bulk of the absorbed dose is formed by beta radiation. It turned out that
even with a local dose to residual tissue higher 1000 Gy, ablation of the thyroid remnants may not occur,
which is explained not only by the radiobiological resistance of the thyroid tissue, but also by the
radiobiological efficacy of the radiation itself. The values of the high dose were amazing and made to think.

Already in 80y in Obninsk on the base of the reactor, a study of the effect of neutron
irradiation on polymers, monolayers of cells and bacteria was conducted.

At that time the understanding of the impact of heavy ions on biological tissue and living
organisms only began to form [2]. But the main conclusion was: there is the need to divide the result of the
impact of different secondary particles occurring in the tissues upon irradiation with neutrons, to specify the
peculiar properties of secondary particles and to determine their individual biological efficiency.

An important conclusion was that it is necessary to reconsider the concept of dose as an
integral value. It is unclear why physicians, medical physicists and radiobiologists left the work by
Dr.Sokolov [2] without proper attention. Among plenty of new and significant conclusions there was
the necessity to systematize the radiobiological effectiveness not by LET but by particle energy. From
this conclusion the next conclusion could be done that the concept of LET does not work from the
point of view of radiobiology, or may be works with large number of restrictions and in the realm of
the first approximation. And in the chain of conclusions the next conclusion arises to re-examine the
legitimacy of introducing such an artificial value as LET.

The fact is that the energy transfers by nonlinear way and that the nonlinear component of nuclear
interaction displays in the higher orders of approximation, which make the largest contribution to the
radiobiological effect. Nuclear interactions involve not only elastic, but also inelastic, resonance ones, the
possibility of absorption of a neutron by a nucleus, there may be other which has not been studied.
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If correctly formulate the problem, the word ""Kerma™ should be structured. Alternatively, its equivalent
will be represented by a matrix which language is able to express both vector and scalar components.

Kerma is the integral value, model integral, which correlate with the energy absorbed in the
medium. This energy is not differentiated. It not correlates with different kind of interactions. Without
creating opportunities to detect each type of radiation in the matter, we believe it is impossible to
assess properly the effect of tissue irradiation by neutrons, since neutrons generate a stream of heavy
ions. And the main destructive force is bound to the nitrogen nucleus.

There are no adequate models that can assess how much of the energy of the neutrons is
converted into heat, so calorimetric measuring method is also approximated.
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Abstract. The paper proposes a method for synthesis of mechanism for movement of material of
sewing machines. The synthesis is based on a method of kinematic geometry. Synthesis mechanism satisfies
all the basic requirements to be met by the transporting mechanism of the material in sewing machines.

Keywords: sewing machine, mechanism for transportation of materials, analysis, synthesis.

Introduction. The majority of mechanisms for material movement (MMM) of sewing
machines (SM) are constructed as path-generating mechanisms. They consist of two conditional
chains: for horizontal and vertical displacement of the feed dog (FD). In their work, the mechanisms
must realize a certain trajectory (most often oval). Three variants of its layout are possible (Fig. 1) [1].
From the point of view of the technological
process, none of them is very suitable for the
following reasons:

— The execution link (FD) is the coupler
of five-bar mechanism, which performs a common
plane motion. In the working zone, the FD does
not evenly contact the material along its entire
length, resulting in a relative displacement
between it and the material and causes the stitch
irregularity.

— Due to the horizontal motion
component of the FD, the lower part may begin to
move before sufficient friction forces between the
lower detail and the upper one (of the stitched
parts) are required for their joint movement.

— The start and end of the contact
between the FD and the material takes place at a2 Fjg 1. variants available on the FD trajectory
relative velocity between them, resulting in
uncontrollable slipping, especially at high speed operating SM.

— When changing the length of the stitch t, the height of exit h of the FD above the plate mm (Fig. 1).

The aim of the presented research is to create an approach for the synthesis of MMM in
sewing machines to solve these problems.

It is based on Galabov's structural synthesis of mechanisms [2].

Exposition. Analysis of a mechanism for material movement of sewing machines

An MMM sewing machine class 1022M was performed. The analytical transfer functions, trajectory
and kinematic characteristics of FD [3] are determined. The results are presented in Fig. 2 and Fig. 3.

The following results were obtained from the analysis: the trajectory of the FD is a closed
curve close to the type 2 ellipse (Fig.1); the movement of the p. Q (the midpoint of the FD) above the
needle plate is in the period of rotation of the camshaft of the machine from ® = 230° up to ® = 350 °
and consists of two stages - elevating and lowering; at the beginning and at the end of the contact, the
FD has velocity and acceleration; speed and acceleration have two maximums.

Method for synthesis the mechanism for material movement of sewing machines.

Synthesis is performed by the following steps:
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Vq. Vxq. Vyg

— mm/s

Fig. 2. Velosity of p. Q _ Fig. 3. Acceleration of p. Q

1. Analysis of the manipulation process technology. The transport of the material at SM is a
cyclical process that takes place for a certain period of time by turning the main shaft of the machine
according to its cycle. It is synchronized with the operation of the needle drive mechanism, thread
take-up lever mechanism, the looptaker (shuttle), and so on. The transport in most cases is carried out
by a working element in the shape of an FD. The material is placed over it by pressing on the top of a
special presser foot. Frictional forces are created and they provide the movement of the material to a
predetermined distance. This is the workflow of the mechanism. For the next cycle (the next turn of
the main machine shaft), the FD must be moved to the start position. This should happen outside the
work zone. The executive unit performs a common planar motion that can be divided into a horizontal
and a vertical component. The two movements can be de-coupled.

The technological process requires the possibility of step changing (distance of displacement
of the FD).

2. Determining the conditions for structural-dimensional synthesis. In order to realize the
described manipulation process the synthesized mechanism must cover the following conditions:

— In the working zone FD moves in a straight line;

— In the working zone, the FD retains its orientation;

— The beginning of the contact between the FD and the material is realized at zero relative
velocity between them;

— The end of the contact between the FD and the material takes place at zero speed of FD;

— The reverse must be done outside the work zone (below it);

— The mechanism allows for the regulation of the step of the FD;

Provide the possibility of reversing the movement;
The elevation height of the FD above the needle plate is constant at the change of the stitch length;

— At certain angle of rotation of the main shaft of the machine the material must be moved.

3. Target function. The FD of MMM performs a plain motion on a closed curve. From the
requirements to it it can be concluded that the trajectory of movement of the working body must
contain a rectilinear section during the working stroke. For reverse, the requirement is to be outside the
work zone. This can be achieved with a smooth curve with a straight line section. Some possible
trajectories of the FD in summary form are shown in Figure 4.

Trajectory 1 consists of
a straight line section ab for the 2 b 4 >
work stroke and the arc cd for 2
the reverse stroke. The arcs ad d 1 ¢
and bc are for a smooth
transition between the two
sections. They must be curves at
least of second degree - best
parabolas. An advantage of the ¢ 3
proposed trajectory is the
smooth curve of motion and the

presence of a straight line Fig. 4. Possible trajectories of feed dog
section. At the beginning and the
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end of the working cycle, the interaction between the FD and the materials (joined parts) will take
place gradually, which will lead to a slip between them. In addition, the drawback is the presence of
four sections in the curve (not continuous).

Trajectory 2 consists of a straight line section ab for the working stroke and the arc ab for the
reverse stroke. It has only two sections. When the two movement components are de-coupled, the
presence of the two cusps is not a problem. The transmission functions must be reset. The
disadvantage in this trajectory is the gradual interaction between the FD and the lower material, which
leads to a slip between the materials, as in the first trajectory as well.

From a technological point of view trajectory 3 is the best. It consists of a straight line section
ab for the working stroke and the arc cd for the reverse stroke. The axial sections ac and bd ensure that
the material is tightly pressured at a right angle, which prevents the possibility of slipping. In addition,
the transport of the materials will begin after its secure grip by the FD. The start and end of the work
will be at zero speed. The presence of four plots is apparent. When de-coupling the horizontal and
vertical component of the movement, the straight line sections ac and bd can be obtained as the
horizontal component has a shorter period — in points a and b must realize a downtime.

4. Functional structural synthesis of a mechanisms for material movement. According to
the requirements of the mechanism, its working unit must move in a certain trajectory and have a
certain orientation at least in the work zone. This means that it must be a transfer mechanism. The
issue of orientation is solved and the task is reduced to the synthesis of a path-generating mechanism
by providing a rectilinear trajectory in the work zone. The realization of proposed trajectories
o (Fig. 4) can be accomplished with a mechanism with a three-dimensional topological structure and
two degrees of freedom - the fixing link 0 and the links 1 and 2. The condition of a straight line section
requires the use of sliding kinematic pair (Fig. 5a). At this stage, a metric synthesis has to be done with
respect to the x and y coordinates of the trajectory.

The realization of a mechanism with two degrees of freedom in the sewing machines is not required
because the trajectory of the working unit is constant. Adjusting the stroke of FD (the move X) can be achieved
with more elementary means. For this purpose, the two units can be driven by a common unit A (Fig. 5b).

For the correct operation of the mechanism from a technological and kinematic point of view, it is

necessary to have a certain law of motion of the executive unit. As noted above, it must be realized and
downtimes also. This can not be achieved by a four-bar mechanism. Multiloop linkages mechanisms are
suitable for testing, but it is best to use a mechanism with higher kinematic pair (Fig. 5¢).
The mechanism is required to change the length of the step. A widely-known approach for this
purpose is modifying a unit's metric with a simple motion. In the chain of horizontal displacement, the
rocker 4 and the coupler 5 are added (Fig.5d). Changing the distance O,B will change the stroke of the
FD, respectively the length of the stitch.

Fig. 5. Sequence to specifying the structure of the mechanism
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The structural diagram of the mechanism is shown in Fig. 6. The mechanism can be seen as a

Fig. 6. Structural diagram of the mechanism

polynom. It has the type:

Stephenson | six-bar mechanism. It is of
particular interest that in the horizontal
displacement chain is additionally and
sequentially included an Assur group (Add).

5. Choice of Law of motion - In the
proposed mechanism, the horizontal and vertical
components of the movement are decoupled,
each of which can be done independently of the
other. Considering the type of the cam
mechanism, the motion parameters and the limit
conditions, the two cams can be profiled with
the same law of the transfer functions, The law
of motion must be at least a twice continuously
differentiable. At the beginning and end of the
interval, the transfer functions must be reset.

In [4] are proposed laws for a second
transfer  function, which are continuous
functions throughout the interval. One is the so-
called "polynomial”, representing a degree

AS=C.E&+C,.E +C,.&°%; 1)
S'=3C,.£%+6.C,.E° +9.C,.£°; ()
S"=6.C,.& +30C, & +72C.E7; (3)
where: &= @ (¢ isthe current angle, and ¢, is the phase angle of the cam rotation)

max

The constants are determined by the limits condition: at £=1, AS=AS _, =« (move)
S'=S"=0. A system of three first degree equations is obtained with three unknowns. The system is

decided by the Cramer method.

The same law can also be used for the synthesis of a cam mechanisms with swinging roller
follower. The transfer functions Ay, w' u " are similarly defined.

6. Determination of cam profile. The synthesis of cam mechanisms are elaborately
developed by Galabov, Roussev and others in articles [4], [5], [6], [7], [8], [9], [10], [11] etc.

The chain of the vertical component of the FD movement is composed only of a cam follower
with a roller slider. The cam can be profiled after specifying the parameters of the mechanism in the

SM and the displacement parameters.

The chain of horizontal component of the movement is composed of a sequentially coupled cam
mechanisms with swinging roller follower and a crank mechanism. The presence of four-bar mechanism
affects the transfer functions. To eliminate this negative effect, the synthesis is done as follows:

- the transfer functions of the crank mechanism are definite,

- the transfer functions are transformed by inverting the input and output of the mechanism,

- transfer functions are assigned to the executive link,

- the functions of the synthesize the cam are through definite transformed transfer functions.

Profiling of the cams can be done by the represented mathematical apparatus:
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Table 1.

FOR CAM FOLLOWER WITH AROLLER | FOR CAM FOLLOWER WITH SWINGING
SLIDER ROLLER FOLLOWER
Coordinates of the relative momentum center of velocities P
X>=S", ¥p =0 X =Ly’ /(' -1)
Coordinates of a point B,
Xg =€=0, yg =S. Xg =L+R.cosy; y; =Rsiny
Define an angle u
tgﬂ:S’/S” tgﬂzl//'-(l—l//')/l//"
Angle coefficient of the straight determining the position of the link with a common plane
movement

kAB:yB/(XB_xP) kn:yB/(XB_xP)
Angle coefficient of the collinear axis
kQP = (kAB +tgy)/(l— Kng .tgy) kq = (kn +tg,u)/(l— kn.tgy)
Coordinates of the absolute momentum center of velocities Q

Xo =(kBC.L—kq.xP)/(kBC —kq)
yQ szC'(XQ _L)

Angle coefficient of line defining the position of the crank
Kao =% 1 ¥q Koo = Yo /%o
Coordinates of the hinge A.
Xa = %o | (1= Ko Ky ) s Yo =Ko X, Xn =Ko X /(Ky —Kog ) 3 Ya =Kog X

Coordinates of the equidistant points on the normal BP - the center B of the roll, B, from the
cam profile and the Bi - center of the tool with radius r;

X, =X, + (1 =1)/L+KZ | Xe, = Xg + (1 —r)signk, /|1 +k?
yBij = k2<XBij _XP,-) yBij = kZ(XBij — ij)

Coordinate transformation from the Oxy coordinate system to the plane of the fixed link in the
cam OXY coordinate system fixed in its original position.

l:Xj:|=[R_¢]-{Xj } z{ co_s¢j sing, }{xj:l
Y; Y; —sing, Cos¢, Y
Conclusions. An approach of MMM synthesis is proposed, which allows the development of
a mechanism, ensuring:

— straight-line trajectory of the FD during its working move;

— preservation of the horizontal orientation of the FD, when it moves above the needle plate;

— elevation of the FD without a horizontal component of the trajectory, which avoids
slippage between the jointed parts;

— elevating at the required height, which is kept constant when changing the step of FD;

— possibility to regulate the stroke of the FD;

— zero relative velocity of the FD at the beginning of the contact between it and the material;

— zero relative speed of the FD at the end of the contact between it and the material;

— reverse movement under the work zone;

— reversibility of the movement;

— transporting the material according to a predetermined angle of rotation of the main shaft of
the sewing machine.

The approach allows to eliminate the main shortcomings of the mechanisms for the material
transportation of sewing machines. This will increase seam quality.

Xg =Xp +S/Kgp, Yo =S
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The presented method is a synthesized mechanism for which a patent application was filed Ne
112104/ 02.10.2015, published in Official Bulletin of the Bulgarian Patent Organization, vol. 4
/28.04.2017, p. 13, D 05 B 27/02, Method And Device For Transportation Of The Material In Sewing
Machines
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KJACTEPU3AILIMS MATOJIOTUH CTOI IO
3AKOHOMEPHBIM ITPU3HAKAM K OTHOIIEHHUIO
TPEBOBAHUAM KOM®OPTHOCTHU OBYBU

ookmop, npogheccop I'pozenuoze Maiia I'ypamosna

I'pysusa, Kymaucu, I'ocyoapcmeenwtii ynusepcumem Axaxus Ilepemenu,
0€eKaH UHICEHEPHO-MEXHOI02UYeCK020 (haKyibmema

Abstract. The convenience of the footwear plays an important role in the formation of foot
deformations and process of pathology progresses. The footwear can lead the foot to the severe
disease. | can itself be the causing factor, or can worsen already existing pathology of other etiology.

The article discusses about and clusters pathologies, factors and reasons related to footwear,
which condition the deformations or progression of them. For each cluster the combination of
comfortable footwear characteristics are established and presented.

Keywords: foot diagnostics. Foot pathology, convenience of footwear, foot deformation, foot
anthropometry, orthopaedic footwear.

Beenenue. UenoBeueckuid OpraHu3M — OYEHb CIOKHASI CHCTEMA, B KOTOPOU KaXAyI0 CEKyHIY
HETPEPhIBHO MPOMUCXOAUT MHOXKECTBO IPOLECCOB. Bce dWacTm M mpouecchl 3TOM  CHCTEMbI
B3aMMOCBSI3aHBl W B3auMO3aBHCUMBL. [lo3TOoMy m000€ HapylleHHe 3TOM CHCTEMbl HAHOCHUT
HEMEUICHHBIH ymep0 Ha BECh OPraHH3M.

@DyHKIMOHATBHBIE HApYLICHUS! OMOPHO-ABHUIATEIBbHOIO ammnapara, HECMOTPS Ha pa3BUTHE
COBpPEMEHHOW MEIUIMHBI, OBUIM M OCTAIOTCSI OCHOBHBIMHU NPUYMHAMH CHUKEHHS paboTOCIIOCOOHOCTH
YeloBeKa. 370poBas CTONAa — COBEPIICHHBIM ammapar Juis ONOphl M IMEpeIBHIKEHHS 4YelloBeKa,
OKa3bIBAIOIINK OOJBIIOE BIMSIHUE HA MHOTHE APyrue QyHKIUU opranu3ma [1].

W3BecTHBI MHOTHE THIBI 0OJNEBBIX OHIyIIeHH B crome [1, 4], KOTOpble MOTYT OBITH TIEPBBIM
MIPU3HAKOM CEPhE3HBIX MEAUIMHCKHUX Mpo0ieM, TaK Kak Ha CTOIE PacIloioKeHbl HeWpOpelenTOpHbIe
30HBI ¥ TOYKH, KOTOPbIE UHHEPBUPYIOT TIOYTH BCE OPTaHbl YEJIOBEYECKOT'0 Tea.

IlocTanoBka Bompoca. boixs B crome MoXeT ObITh BbI3BaHA MHOTUMH NPUYMHAMH, Kak
HalpUMep: apTPUTHl, HapyIIEHHE KPOBOCHAOXKEHMS, CIABIMBAaHHE HEPBOB MEXIy NajblaMy,
e opMaIiy IJIFOCHEBBIX KOCTEH U Ip. DTO BBI3BIBAET BBIPAKEHHBIM TUCKOM(OPT, a TaKXKe pa3BUTHE
JPYTruX NaTOJIOTHYECKUX COCTOSHHM cTOomn. M3BecTHO, YyTO OO0JIe3HB CTYyNHEH MOXXET OBITh HEpPBBIM
NpU3HAKOM OoJiee CepbE3HBIX MEIUIMHCKUX IpobieM. Yamie Bcero BcTpedaeTcsl HapyLICHUS
OouomexaHnuku crombl. CaMoe pacmpoOCTpaHEHHOE HapylIeHHE OHWOMEXaHHMKH CTONBl - 3TO
IUIOCKOCTONME, W30BITOYHAs NPOHALMS, BajbrycHas nedopmMainus CTONbl M OOJBILOrO Najbla,
HeBpoMa MopToHa, 0onu B cTome, 00JM B CyCTaBax HajbLEB, MOJIOTKOOOpAa3HbIE U KOTTEOOpa3HbIe
nayblpl, 1nabeTHyeckas cTona, nogarpa u ap. Takoe pazHooOpasue maTosoruii u gedopManuii CTombl
JIa€T BO3MOXKHOCTh CKa3aTh, UTO CTOIA, CTOJIb MAJICHBKUW OpraH, OJJHAKO TaKOW MHOTO3HAYMTEIbHBIN
1 TpeOyeT MHOTOCTOPOHHEH 3a00TkHI [2, 3].

Bo Bcex martonorumsx crombl, B mpomecce (GopMmHpoBaHHS —JaedOpMaldU WK
MPOTPECCUPOBAHNY TATOJOTHUH, OOJBIIYI0 POJIb UTPAET 00YBb, KAK BaXXHOE CPEJICTBO TOBCEIHEBHON
KU3HU W TIEepeNBIKEeHNs. Bce maTonornu cTombl KaKuM-TO 00pa3oM CBSI3aHBI C 00YBBIO, MIOCKOJIBKY,
HeyqoOHass OO0yBb MOXKET WM BBI3BaTh, WM MPOTPECCHPOBATh OSTH MaTojoruu. [lockombky
KIIMHIYECKOE MPOsABIICHNE 3a00JIeBaHUI CTON W MPUYMHBI UX BOSHUKHOBEHUS, OYE€Hb Pa3HOOOPA3HBI.
PaccmoTpum, Kakast posib 00yBH B AaTOT€He3€ STHX MaTojaoruu [4].

[Tnockocromue (1) BO3HUKAET B pe3yibTaTe BBICOKOM HArPY3KH Ha CBSI30YHBIM ammapar v MBI
crombl. Homenne HeyoOHOH OOYBH, IIUTENBFHOE XOXKIACHHE B OOYBH Ha BBICOKOM KaOJYKe, CIMILIKOM
TECHOM HOCOYHOH YacThIO M IUIOCKOW OMOPHOM MOBEPXHOCTHIO, M30BITOUHBINA BEC, TPABMBI, HEAOCTATOK
MHHEPAJIOB M BHTAMHHOB CIOCOOCTBYIOT MOSIBJICHHIO M Pa3BUTHIO Iutockoctonms. Ilmockocronme
NPOBOLMPYET Pa3BUTUE MOAOLIBEHHOTO (haciyra, MATOYHOH INNOPHI, W30BITOYHON NPOHALMK CTOMNBI U
BaJILIYCHOH JiehopManyy O0JBLIOro Nanbla, a Takke AedopManny T03BOHOYHKKA.

W30biTouHass mnpoHanms (2) XapakTepHa JUIs  JIIOJCH C  BPOXKICHHOW claboCThIO
COETMHUTENFHON TKAHU U TUIOCKMMHU CTOTIAMH.

Banbrychoit nedopmanum OGonbimoro manbna (3) MOXET CHOCOOCTBOBAThH CIIEIYOIHUE
(baxTopbl: HOlIeHHe 00yBU Ha BHICOKOM KaOJyKe, HOIIEHHE CIUIIKOM TeCHOW 00YBHU C Y3KHM HOCKOM,
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TUIOCKOCTOIIME M HU3KHE CBOJBI CTOTIBI, HACIEACTBEHHAS MPEIPACIOI0KEHHOCTh. Y MOKUIIBIX JTIOIei
PHCK pa3BUTHSl BAJIBI'YCHOM JeopManiy OONBLIOrO Majiblia CTOMBI OOJbIIE, TAaK KaK y HHUX yalle
BCTpEYalOTCs apTpuThl. Banerycnas nedopmMamnus crom - 3a00JeBaHUE, P KOTOPOM HCKPUBISIETCS
TUTIOCHE(aNlaHTOBBI CyCTaB IEPBOTO Haiblla, U COOTBETCTBEHHO AC)OPMHPYIOTCS M OCTalbHBIE
naneipl.  3a00J€BaHUE XapaKTepPHU3yeTCs HEBO3MOXKHOCTBIO HOIICHHS OOBIYHOW OOYyBH U3-3a
00pa30BaBIIEHCS «BBITYKIOCTH» ¥ OCHOBAaHHUS OOJBIIOTO MajIblla M COMPOBOXKIAETCS HOIOMIEH OOIBIO.

CuMrnToMaMy BaJIBIyCHOW AeopMamnuy SBISIFOTCS: OTKJIOHEHHE OONBIIOTO MAabla CTOIBI
HapyXy, TIIOCTETICHHOE VBEIWYCHHE «KOCTOUYKM», MOJOTKOOOpa3Has aedopMamus OCTaIbHBIX
MaNbIeB, O0Ib B CycTaBax CTOM, OBICTPasi yTOMIIIEMOCTh HOT, CJIOHOCTH C TTOI00POM OOYBH.

[lomarpa (4) - aTo 3a0oneBaHme, BRI3BAHHOE HApyIIEHHEM OOMEHA BEIECTB B OpPraHU3ME H
OTIIO’)KEHHEM MOYEKHUCIBIX COCIWHEHWH B TKAaHAX C MPEUMYIIECTBEHHBIM MOPAKEHHWEM CYCTaBOB
(2,5% Bcex ciywaeB 3aboiieBaHWl CycTaBOB) W Touek. llpmcTym momarpuyeckoro apTpuTa
XapaKTepU3yeTcsl BHE3AMHBIMHU OOJISIMH, YaIlle B 00IaCTH OOJBIIOTO TMajbIla CTOIBI, KOTOPbIE OBICTPO
HapacTaloT, COMPOBOXKAAIOTCS IPUITYXJIOCTBIO U MOKpacHeHueM. [lo Buay mojgarpa o4eHb Mmoxoska Ha
JedhopMaIiio OOJIBIIOro NallbIa.

bons B Menkux cycraBax manblieB cron (5) — JOBOJILHO pPacmpoCTpaHeHHas Mpolsiema.
[TpuunHOW TpU 3TOM SIBISIETCS HECOOTBETCTBHE PACIOIOXKEHHUS LIEHTPOB KOCTEH. DTO OOBIYHO
BBI3BAHO CJIMIIKOM BBICOKHM MM HA00OPOT, HU3KHM PACTIOIOKEHUEM CBOJA CTOIMBI, YTO MPUBOJMT K
ocoboif Qopme mambleB — MOJOTKOOOpasHble nanbipl (6). IlocTosSHHOE TpeHHWE NPUBOIUT K
YTOJIIICHUIO KOXKU Hall 00J1aCThIO ATHX CYCTaBOB M B CBOIO OY€pelb POBOLHUPYET MOSBICHUE MO30JIS
(7) Ha BBIYKITBIX YaCTSX MANBIIEB.

JloBOIBHO YacTO MpUYHHON Oosiell B 00JMacTH OOJBINOTO Maiblla CTOMBI CIY)KHT apTPUT €To
TUTFOCHE-(DaTaHrOBOTO CyCcTaBa. DTOMY COCTOSHHUIO CIIOCOOCTBYIOT Takue (DaKTOpbI, Kak ILIOCKas
CTOTIa, JJIMHHBIN OOJNBIION MaJiel] CTONBI M MOBEPHYTass BOBHYTPH CTOMA. Takoe COCTOSIHHE CTOIIBI
Ha3bIBaeTCS MPOHAIMEH, KOTopas yCcyryOJseTcs CIHIIKOM CIABIMBAIONIEH, THOO CIUIIKOM THOKOM
00yBBIO, a TIpH X0ABOE B CyCTaBax MOSBJIAIOTCS Oonmu. B 3TOM ciiydae Hy)XHO BOCIOJB30BATHCS
00yBBIO C Ooyiee IIOTHOW TOJOUIBOWM, OJHAKO IOCIEAYIOMEM MOTYT OBITH 3aTpyIHEHHUS MpH
CcrubaHuy najiblEB.

HepBbl, KOTOpBIC MHHEPBUPYIOT IUIAHTAPHYIO MOBEPXHOCTH CTOMBI M MANBLEB, MPOXOAAT
MeXIy (¢anaHramMu nanbleB. [IpuunHON Oonu cTombl MOKeT ObITh HeBpoMma (8), BbI3BaHHAs
MOBPEKICHUEM MEXKITaJbIIeBbIX HEpBOB. OOBIYHO HEBpOMa BCTpPEUAeTCs B 00JACTH MEXAY TPETHUM
WIM YeTBEPTHIM MajbllaMH CTOMBI (XOTS MOXET OBbITh, HO PEJIKO, U B O0JIACTH JPYTUX MaiblieB). B
OCHOBHOM 3TOH HATOJIOTHEH CTPaJatoT KEHIIMHBI, YTO CBS3aHO C HOUICHWEM >KEHIIMHAMH TECHOH,
y3koi 00yBM M 00yBM Ha BBICOKOM KaOiyke. Kpome Toro, cpemu crocoOCTBYROIIUX (aKTOPOB
00pa3oBaHHs HEBPOMEI SBIIAETCS M30BITOUHBIN Bec. HeBpoMa CTOIBI Ha3bIBAIOT TAKKE MEKIAIBIIEBOM
HEBPOMOI, MEXIUIIOCHEBOII HEBpOMOil mnu HeBpoMod MoprtoHa. OOBIYHO, HAa PaHHUX CTAIMAX
HEBpPOMa TPOSIBISIETCS YMEPEHHOH OO0JIBI0 B 00JIACTH TPETHET'O — YUETBEPTOTO MAJBIIEB CTOIBI U HHOT/IA
COTIPOBOX/IAETCS YYBCTBOM JKOKEHHSI WM TOKAIBIBAaHHA. JTH CHMIITOMBI YCHIIMBAIOTCS BO BpeMs
HOIIIEHUS 00yBU ¢ y3KuUM HOCKOM. [lo mMepe mporpeccupoBaHus mpoiiecca MOKaIbIBaHUE CTAHOBUTCS
MOCTOSTHHBIM, HE3aBHCHMO OT TOTO, KaKyl0 0OYBb HOCUT YEJIOBEK.

[Isarounas mmopa (9) mpencrasiser co0oi HEOONBIIONW KOCTHBIM HAPOCT HA MOJOIIBEHHON
MOBEPXHOCTH TATOYHOU KOCTH. [IpHUMHON TaKMX HAPOCTOB SIBJISETCS Upe3MepHast Tsra CyXOXKHIIHs B
MecTe MPUKPEIJICHUs] K MATOYHOM KOCTH. ET0 TOsBIEHUE CBSI3aHO C MOCTOSHHBIM Pa3/IpaKeHHEM
MecTa MPHUKPEIUICHUS K TSITOYHOW KOCTH ITIOJOIIBEHHOTO amoHEeBpo3a. DTO paslipakeHue OObIYHO
BO3HHMKAET TPU YCWICHHBIX (U3WYECKHX HArpy3Kax Ha CTOIy M TPH HEYJAOOHOW BHYTpeHHEH
MOBEPXHOCTH MSATOYHOW YacTH 0OYBH.

[IsToUHBIE MWMOPBI — SIBJIICHWE HEPEJKOe, OJIHAKO HE BCErJla OHU MPOSBIIIOTCS OOJISIMU B
crorie. bonb B crome, a WMEHHO B TSTKE, BO3HUKACT MPU PAa3BUTHU BOCHAJIECHHS B OKPYKAIOIIHX
HIOPY MSTKHUX TKaHSX, 00JIb OCOOCHHO OLIYTHMa YTPOM U TIOCJIE OT/IbIXA.

dakTtopamu pucka 00pa30BaHMs IISITOYHOW IIMOPHI SBJISIIOTCA: Bo3pacT crapiie 40 ier,
COITyTCTBYIOIINE 3a00JI€BaHUsI CYyCTaBOB CTOIIbI, TAKKE KaK: OCTEOaPTPHUT WM PEBMATOUIHBIN apTpHT,
HapylleHne MUKPOLMPKYJSIIMM KPOBU B CTOIE U ApPYyrHe JAereHepaTHBHbIC 3a0oneBanus. OmHON u3
Ba)KHBIX PUYUH MATOYHOM LITTOPHI SBISAETCS HEYA00HAs BHYTPEHHSAA opMa 00yBH.

Caxapneiii uaber (10) - xponmueckoe 3a0olieBaHWE, BBI3BAHHOE HapyIIEHHEM OOMEHa
BeniecTB. Cunapom nuaderndeckoid cTomsl (CC) - 01HO U3 caMbIX TSHKEBIX OCIOKHEHUH CaxapHOTO
mnabera. B 25 % caywaeB npuunHa CJIC - HapylieHHe MECTHOrO KpoBooOpaiueHHus B crore. Bo
BpeMsi CIIC — 00yBb BBICTYIIAET KaK MPOTPECCUPYIOIINI (aKTOp MATOJOTHHU, KOTOPBIA MOXKET OBITh
pHUCK-(pakTopoM 00JIee IIyOOKHUX OCIIOKHEHHUH ITPH caXxapHOM AuabeTe.
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MeToapl u pe3yabTaThl HCCHAeq0BaHHA. [l0 KIMHMYECKOW CYIIHOCTH W TIATOTCHE3Y
BBIIICTIEPEYUCICHHBIX 3a00JIEBaHUN ONPE/ICIICHBI U KIACTEPU30BAHbI MMPUYUHBI U (PAKTOPHI, KOTOPHIC
CIOCOOCTBYIOT MPOTPECCUPOBAHUIO TIATOJIOTMH CTOIBI (Tabnuia 1).

Tabnuna 1.

[TpuunHbl WM (GaxkTopsl, KOTOpPBIE CIOCOOCTBYIOT
MPOTPECCUPOBAHUIO MTATOJIOTHH

3aboneBanue, maroyorus, JAedopmarys
CTOIIBI

Heyno6Hast 00yBb
M30bITOYHBIN BEC
TpaBmbl
IAPTPUTHI
Bo3spacTtHble
M3MEHEHMS
BryTpeHHnE
XPOHUYICCKHE
3aboJieBaHUs
Hapymenue
KPOBOCHA0KECHUS
Hacnencreennas
[PEIPACIIONI0KEHHOCTh

IInockocronue

W30bITOUHAs IpoHANUs

Banbrycnas nedopmanus 6opliero naibia
ITogarpa

Boubl B cycTaBax CTOIBI M MAJIBLEB
Mon0oTK000pa3Hble NabIIbI

Mo30i1b

Hespoma Moptona

[IsTounas mmnopa

0 | Jlmabernueckas croma

P IOONOOAW|IN(F

B tabnuue 1 npuBeneHsl HanOoJIee YacTO BCTPEUAIOUIUECS IPUIHHBI, KOTOPBIC MTPOBOIUPYIOT
WIN CHOCOOCTBYIOT MPOTPECCHPOBAHMIO 3a00JeBaHWi cTombl. KpoMe 3TUX MpUYMH MOTYT OBITH U
JIpyrue, IOCKOJIbKY BCE BCTpEUaroIKecs ClIydal HHANBHUIYaJIbHBI IO cBoei atuosiorun. Kak BuaHo u3
TabNMMLbl, Ha HEYJOOHYI0 00yBb MAET caMblii OOJNBLION MPOLEHT PUCK-(AKTOPOB, CBS3aHHBIX C
narosioruer u gedopmanuerd crombl.  IlosTOoMy, denoOBeK, KOTOPBIH YYBCTBYET HEKOTOPOE
HEJOMOraHUE HE TOJBKO B CTONAaxXx HOT, HO M BO BCEM OpraHuM3Me, B IEPBYIO OYeEpedb OJIKEH
WCKJIIOYUTDH MATOJOTHIO CTOIBI, C MOMOIIBIO KBAIM(HUIMPOBAHHON AMArHOCTUKU MOJAHATPA M IOCIE
9TOTr0 UCKAaTh IPYrve MPUUUHBI NaTOJOTHH.

Pacnpenenenue B COBOKYITHOCTH OTIENIBHBIX BUAOB 3a00JIeBaHMsI CTOII MTOKa3aHo Ha Puc. 1.
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Puc. 1. Pacnpeoenenue 6 co8OKynHocmu omoenbHuIX U008 3a00/1e6aHUll
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Puc. 2. Tpebosanus, npedvsasisiemvle Kk 00y8uU, 8 3a8UCUMOCTU OM KAME20PUU 3a001e8aHUs

[omoxxenrie MOXXKHO OOJErYMTh C TIOMOLIBIO OpTOIEAUYEcKO o00yBH, Wi OOyBH C
OpTONCIMIECCKUMH dJIeMEHTaMH. boinbiias poib 0OyBU Uil MPEBEHIMU TMATONOTHH, IJISI Yero KaKIbId
YEJIOBEK JIOJDKSH HOCHTh YI00HYIO U KOM(OPTHYIO 00yBb. [I0BCeIHEBHAS 00YBb JIOJKHA OBITH YIO0OHOH 1
KOM(OPTHOM, Ha cpeiHeM KaOIlyKe, IMPOKOH HOCOUHOM YacThio, BEPXOM M3 HATypaJIbHBIX MaTepHANIOB.
XKenarenbHo, 4TOOBI 00YBH MMEJIa PUCIIOCOOICHUS JUIs (PHKCAIMH €€ Ha CTole (ITHYPKH, IUITYYKI» U
Ip.), KOTOpBIE JAIOT BO3MOXKHOCTH IO HEOOXOIMMOCTH MEHATh BHYTpeHHHH 00beM o0yBu. [lo
KIMHIYECKUM TIPOSIBIICHHUSM 3a00JeBaHMI B COBOKYITHOCTH, INPH COBMECTHOW paboTe ¢ Bpadamu,
BBIJIEJICHO YEThIPEe OCHOBHBIE KaTErOPHUH, T.€. KJIACTePhl aTOJOTHYECKUX CTOIL, C YIETOM IPEIbIBIIEMBIX
TpeOGoBaHuUit K 00YBH, HCXO/1s1 U3 (DM3HUECKO#H CyIHOCTH 3a0oseBanus (Puc. 2).

BeiBonbl. B mpomecce  skcrutyatam  OOyBM  COXpaHEHHME  NPUPOIAHOTO  aHATOMHYHO-
MOP(HOJIOrHYECKOrO CTPOSHHMSI CTOIIBI U €8 HOPMATbHOE (DYHKIIMOHMPOBAHNE BOSMOKHO TOJIBKO B TOM CITydae,
ecim obecrieyeHa ee yI00HOCTh U PalOHATIEHOE COOTHOIIEHHE ()OPMBI U pa3MepOB CTOITBI C O0YBBIO.

Kaxxpiii yenoBek, BbIOMpass 0OyBb, JODKEH BCerja MOMHHTB, 4TO jaedopManusi CTOIbI, B
OCHOBHOM, HEUCTIpAaBUMa U JIEUeHUE He JaET pe3ysIbTaT KpoMe BPEeMEHHOTO OOJIEIYeHHUsI MOJIOKEHHS,
a 0OJIe3HEHHBIE OIIYIICHHUS COMPOBOXKIAIOT YeJIOBeKa BCIO JKU3Hb. [103TOMY, HEOOXOAMMO COXpaHATH
3J0POBbE CTOI, YTOOBI OHHM CIIY)KWJIM BCIO JKM3Hb O€30TKa3HO W HE CTalM NPUYMHOW JAPYTHX
MaTOJIOTUHU OPraHu3Ma.
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TEXHOHOFHqECKHEUCBOﬁCTBA IMIOPE N3 BBIZDKUMOK
JNKOPACTYIIEN YEPHOIIJIOAHOU PABUHDBI

ookmop ghunocogpuu no mexnuke Kacymosa A. A.
Pecnyobnuka Azepoaitorncan, 2. I'anooca, Azepoaiioncanckuit Texnonozuueckuit Ynueepcumem

Abstract. The most probable and theoretically justified is the hypothesis of the possibility of
obtaining stable foams by creating strong adsorption layers that form the walls of gas bubbles. In
foams and emulsions, it is the adsorption layers that slow down the coalescence, increasing the
lifetime of the foams, that is, they have a basic stabilizing effect. Technological properties of raw
materials are manifested in the process of technological processing, they depend on the composition
of raw materials, as well as on the structure of the constituent components. Knowledge of the
technological properties of raw materials allows us to solve issues related to the areas of its
application, and purposefully use it to improve the quality of finished products and expand the range.
Thus, the high gelatinous ability of mashed potatoes from wild-grown black-browed mountain ash
determines the expediency of its use in the production of whipped mass food products as a natural star
formation, stabilizer.

Keywords: pectin substances, stabilizers, chokeberry, technological properties, foam

TexHoMOTHYeCKne CBOMCTBA CHIPbS MPOSBISIOTCS B MPOLECCEe TEXHOIOTHYECKOH 00paboTKH,
OHM 3aBHCSIT OT COCTaBa ChIPbs, a TAKXKE OT CTPYKTYPhI BXOISIIMX B HEr0 KOMIIOHCHTOB. 3HAHHUE
TEXHOJIOTHYECKUX CBOMCTB CBIPbSl IO3BOJISICT pELIaTh BOIPOCHI, CBS3aHHBIE C OOJACTSIMH €ro
MIPUMEHEHUS, U 1ISJICHAPABICHHO MCIIOJIb30BaTh €r0 JUIS YJIYYIICHHs KadyeCTBa TOTOBOM MPOIYKITUH
Y pacIIMpeHHs aCCOPTUMEHTA.

CrynneoOpasyromume 100aBKH, UCTIONb3YeMble B MPUTOTOBICHUN KOHIAWTEPCKUX HM3IENIUH 3a
UCKITIOYCHHEM MOAN(UIMPOBAHHOTO KpaxMaia M J>KeJaTHHA, HE YJIOBIETBOPSIOT MOTPEOHOCTH
HYXKIAIOIIUXCSI B HUX TPOM3BOJCTB. YBENMUYEHHE BBITyCKAa JKEIATHHA CBSI3aHO C OTPAaHUYCHHOM
CBIPBEBOM 0a30i, a MOAM(PHUIIMPOBAHHBIX KPaxMalloOB — C HEOOXOIUMOCTHIO CTPOUTENHCTBA HITH
pacIIMpeHus CyIeCTBYIONINX MPOU3BOJICTB, YTO TpeOyeT 3HAUNTEIHHBIX MaTEPHAIbHBIX 3aTPar.

Kpome Toro, >xemarnH, MoOIu(UIUPOBAHHBIE KpaxMallbl SBISIFOTCS pPaQUHUPOBAHHBIMH
MPOAYKTaMH, ynotpeOJeHne KOTOPBIX, KaK W APYTruX papUHUPOBAHHBIX MPOAYKTOB, MPHUBOJUT K
HapYIICHUI0 OOMEHA BEIECTB, CEPACUYHO-COCYAUCTHIM 3a00I€BaHUAM, HAPYIICHHUIO pA0OTHI IEYeHH U
npyrux opraHoB. llosToMy menecooOpa3HO WCIONB30BaHUE CTYIHEOOpa3yrOMHMX J00aBOK U3
TUIOZI0BO-STOJTHBIX TTIOPE.

[11010BO-SITO/IHBIE  MIOPE C  BBICOKUM  COJICPXKAHMEM IEKTHHA OO0JaJal0T IICHHBIMU
TEXHOJIOTMUECKUMHU CBOWCTBAMH.

[lekTHHOBBIC BEIECTBA, MOJYYCHHbIC M3 PA3IMYHBIX PACTUTEIBHBIX IIPOIYKTOB, B CYXOM
COCTOSTHMM TIPEJICTABISIIOT CO0OH TIOPOIIOK OT OeJioro JI0 Cepo-KOPHYHEBOro IBeTa. PaHee mmof
MEKTHHOBBIMH BEIIECTBAMH IO/[Pa3yMEBaIM MAKPOMOJICKYJIbI ITOJIMIaIaKTyPOHOBON KUCIOTHI ¢ YaCTHYHO
METOKCHJINPOBAHHBIMU KapOOKCHIIbHBIMU Tpymnamu. 110 COBpEMEHHBIM MPEICTaBICHUSAM, OCHOBHBIM
CTPYKTYPHBIM KOMITOHEHTOM TEKTHHOBBIX BEIIECTB SBIISETCS MHUKPOMOIIEKYJIa paMHOTaJaKTypOHaHa, B
KOTOPOM OCTATKH TaJIAKTYPOHOBOM KHCIIOTHI CBSI3aHBI MEXIy COOOH 1,4-TIIMKO3MIHBIMU CBS3SIMH U C
paMHO3WIOM 1,2-TTIMKO3UIHBIMU CBSI3IMU. KpoMe Toro, K OCHOBHOM MaKpOMOJIEKYJI€ paMHOTaIaKTypOHa
B KaueCcTBe OOKOBBIX IIeTIeH KOBAJICHTHO MPUCOEIMHEHBI IPYTHe caxapa, Jaile apadaH, rajlakTaH WA UX
KOMOMHAITHSI.

B 3aBUCHMOCTM OT XHWMHYECKOTO CTPOCHHS IIEKTHHOBBIE BEIIECTBA IOJPA3JENSIOT Ha
MEKTOBBIC KHUCIOTHI M WX CONU (NEKTaThl), MEKTUH (BOAOPACTBOPUMBIM TEKTHUH) U €ro COJH
(TeKTUHATHI) ¥ IPOTOTIEKTHH.

W3 nurepaTypHbIX JaHHBIX W3BECTHO, YTO BBICOKOATEPU(DUIIMPOBAHHBIC MEKTHHBI 00pa3yroT
ctyauu npu coaepxxannu 60-70 % caxapa B unrepBaiie pH cpenst 2,8-3,3. OnHako, s KaXI0To THIla
MEeKTHHA CYIIeCTBYeT Takoe 3HadeHue pH cpeasl, mpu KOTOPOM OH TMPOSBISET CBOIO
CTyIHEOOPa3yINIyI0 CIIOCOOHOCTh, B HAWOONBINICH CTEMEeHUW. 3aBUCUMOCTh MPOYHOCTH CTYAHS Ha
OCHOBE III0Pe U3 BBDKMMOK YEPHOIUIOAHOM psAOMHBI OT 3HaueHuit pH cpezpl npejicrasiieHa Ha puc. 1.

W3 pucynka ciemyeTr, 4To mpu TOHWKeHMH pH cpensl mo 3HadeHHWss 2,75 TPOUCXOIUT
BO3pacTaHue MPOYHOCTH CTYJHS, T.K. BBEJICHUE B CUCTEMY KHUCJIOT 00Jiee CHIIbHBIX, YeM MEKTUHOBBIE,
BO-TIEPBBIX, MPENATCTBYET IUCCOLMAIUN KapOOKCHIBHBIX TPYII MOJUTaITaKTYPOHOBON KHCIIOTHI H,
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BO-BTOPBIX OCBOOOXKIAET CIa0yI0 MEKTUHOBYIO KHCIIOTY OT KATHOHOB METANJIOB, TEM CaAMbIM CO3/1aBast
YCIIOBUS 7151 aCCOLMALINN MOJICKYJI IIEKTHHA B CETKY CTY/THSL.

[onwxkenue 3nauennii pH cpenpl HUKeE 2,75 NPUBOAUT K YMEHBIIEHUIO IPOYHOCTH CTYIHS, T.K.
NP BBICOKOW KOHLIEHTPALIMH BOAOPOIHBIX HOHOB TIPOMCXOIUT «BBICATTMBAHKME) MOJICKYJI TIEKTHHA. Takum
00pa3oM, MakCHMMaJbHYI0 TPOYHOCTH MMEET CTyAeHb NpH 3HaueHun pH cpempr 2,75, ogHako B 3TOM
Cllydae eMy CBOWCTBEH BBIPaXEHHBII KUCTBIH BKyC. [Ipu 3Hauenmsx pH cpenpr 2,85-3,00 crynens nmeer
BBICOKYIO MPOoYHOCTh — 290-366 T, uto coctarnsiet 74-90 % ot mpouHOCTH, MOTYyYeHHOM py 3HaueHnr pH
cpenbl 2,75 1 XOpoIIre BKYCOBBIE KadecTBa. B cBsi3u ¢ 3TuM 15t 00pa3oBaHus CTYAHS Ha OCHOBE ITIOPE U3
YepHOIUIOAHOM PSOMHEI TIpe el 3HadeHwid pH cpenbt 2,85-3,00 ObUTH IPUHSTHI 32 ONITHMAIBHBIC.
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Puc. 1. 3asucumocmv npounocmu cmyoHs Ha OCHOBe Niope U3 BbIHCUMOK OUKOpacmywell
uepHONI00HOU pAduHbL om 3HaveHuli pH cpeovbl

[IpouHOCTh CTymHEI HAa OCHOBE IMIOpPE W3 BBDKUMOK AMKOPACTYIICH YEPHOIUIOMAHOW PSIOWHBI
3aBUCHT OT COJIEp)KaHUs B HEM BEIIECTB: IPH TMOBBIIIEHUH WX coaepxanus ot 64,0 % mo 72,0 %
NPOYHOCTh cTyAHelH Bo3pactaeT oT 240 r no 538 r mo Bamenta. D10 00BsCHSETCS MOHMKEHHEM
CTETIEHH T'UJIpaTalluy MOJIEKYJI IIEKTHHA U CIIEIOBATENILHO YIYYIICHHEM YCIOBHH CTYITHEOOpa30BaHUsI.

B Tabmuue 1 mpejicraBieHbl JaHHBIE O BIUSHUMA COOTHOLICHUS caxap~IOpe Ha MPOYHOCTh
crynueit. [lo mepe m3aMeHenuss cooTHomieHus caxap-mope ot 1,2+1,0 mo 0,8+1,0 moms caxapa B
cUCTeMe TMOHWKaeTcs, a JoJisl mope (Ha CyXoe BEIIECTBO) BO3PAcTaeT: MPH TOCTOSHHOM OOIIEM
COJIep)KaHUM CYXUX BEIECTB B CTyJIHE HAOJIIOJAeTCs MOBBIIICHUE €r0 MPOYHOCTH, YTO OOBSICHICTCS
YBEJIMYEHHEM KOJIMYECTBA IIOPE B CTY/IHE.

Tabmuma 1. IlpodHOCTh CTyAHEW Ha OCHOBE IIIOPE W3 BBDKUMOK JHUKOPACTYIIEH
YEpPHOIUIOAHOW PSAOMHBI IIPU Pa3IMYHBIX COOTHOLICHUAX caxap=Iope

Howmep COOTHomevHI/Ie B CopneprxaHue Cyxux B ToM uncie Cyxux BemecTsn IIpouynocTs
SLICNITYPHOIl CMECH | BELIEeCTB B CTYHHE, CTYJIHS 110
obpasua b cangﬂnope B % ! Caxapa Tope BaieHTy, r
1 1,2+1,0 67,0 61,84 5,16 124
2 1,1+1,0 67,0 61,41 5,59 202
3 1,010 67,0 60,90 6,10 352
4 0,9+1,0 67,0 60,29 6,71 464
5 0,8+1,0 67,0 59,54 7,46 553

Haiinennas 3akOHOMEpPHOCTH TO3BOJIMJIA MPUTOTOBUTH CTYJHHM OJNH3KHE IO MPOYHOCTU K
CTaHJapTHOMY 00pas3Ily, HO C IOHIKEHHBIM COJep>KaHUEeM caxapa M CyXHX BelecTB (Tadd. 2).

Bonbmioe BimsHME Ha Tpolecc CTyAHEOOpa3OBaHMs OKa3blBaeT HepacTBOpuUMas (ppaxius
MIOPEe U3 BBDKUMOK YEPHOIUIOIHON PSIOMHBI, KOTOpasi MPeCTaBIsieT CO00H YaCTUUKN MSIKOTH TIJIOHOB.
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Tabmuna 2. IlpodHOCTH CTYAHEW Ha OCHOBE IIIOPE U3 BBDKUMOK JUKOPACTYIICH
YEPHOILIOHOW PSIOWMHBI C IOHMKCHHBIM COJICPIKaHUEM caxapa U CYXUX BEIECTB

Homep COOTHOHIeHI/Iei B Coneprxanue B Tom uncine cyxux BemectB | IIpoyHocTh
oBpasiia peuenTypEOH CyXux BeHIeCOTB Caxapa TTope CTYZHS TIO
CMECH caxap+Tiope | B cTyaHe, B % Basenry, r

1 1,0+1,00 67,00 60,90 6,10 352

2 0,95+1,05 64,26 57,86 6,40 395

3 0,90+1,00 61,52 54,81 6,71 376

4 0,85+1,15 58,78 51,77 7,01 347

5 0,80+1,20 56,04 48,72 7,32 307

Takum oOpa3oM, BBICOKas CTyAHEOOpa3Hasi CIOCOOHOCTh TIIOpE W3 JTUKOPACTYIIEH
YEpPHOIUIOMHOW PSAOMHBI 00YCIOBIMBAET IEIeCO00Pa3HOCTh €ro WCIOJIb30BaHUS MPU MPOHU3BOCTBE
B30MBHON MPOAYKIMM MAacCOBOI'O TIMTAaHHWS B KA4ecTBe NPUPOJHOTO CTYAHEOOpa3oBaTes,
crabunm3aTopa.
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E®EKTUBHE OUMIIEHHS BIAMPAIILOBAHOI BOAU HA
ABTOMUMUKAX METAJIOKEPAMIYHUMMU ®LJIbTPAMU

'0. m. n., npogpecop Pyos B. J1.,

K. m. H., acucmenm Hoecmsana I10. C.,
acmpaum Casrok 1. B.,

. m. n., cmapwuii euxnadau Camuyx JI. M.

2

YKpalHa, M. JIyysk, leubkuu Hazmouaﬂbuuu mexHiYHul ymeepcumem
'kagpedpa npuxnaona mexanixa; *xagpedpa Komn'lomepnux mexnonoziii

Abstract. On the basis of theoretical analysis and experimental studies, a porous cermet material
based on steel and saponite scales for wastewater treatment in a car wash is proposed. Experimental
studies have shown that the proposed material is competitive in a market economy. Calculations of
expenses for the manufacture of porous ceramic products have been made. It is economically grounded
that it is expedient to implement this project on the condition of its successful implementation, the payback
period is within the limits of the norm - 1,79 years (the normative is 1,5-2,5 years).

Keywords: cleaning solvents, petrochemicals, synthetic surfactants, porous ceramic products.

Beryn. Muiikun  aBTOMOOUTiB € mkepernom  80-85%  BUPOOHMYMX  CTIUHHX  BOJ
aBTOMPOMHUCIIOBOTO Komruiekcy [1]. Bomgawii OamaHc TepuTopii Muiikn aBTOMOO1NTIB (pOpPMYy€ETHCS B
HACJIIJTOK B3a€EMOJIii CKJIAJIOBUX HOTO MOKAa3HUKIB, TOOTO 0OCATH 3JIMBOBOTO CTOKY, 00CAT 1H(INbTparii
1 BeJIMYWHU BUITAPOBYBAHHS, SIKi BIUTMBAIOTH HA 3MIHU 3aIaciB BOJIOTH Ha BO0300pi. JIokambHI o4uCHI
CIIOPY/Y, Ha SKi HAAXOJUTh aKyMyJbOBaHA Ha TEPUTOPii aBTOMUUKHK CTiYHA BOJIAa, BUKOHYIOTh POJIb
KOHCTPYKLH, 10 103BOISIOTE 30epert eKonmoriduuii Ganaxc. Ilpu BuGopi oumcHOI criopyu
HEOoOXiaHO BPaXOBYBATH CKOJIOTIYHI BUMOTH 110 CTYICH] OYHMILICHHS [OBEPXHEBHX CTOKIB, HaiHHICTh
CIOpYJ, CTyIiHb i0ro anpobauii, a TakoX MPUPOAHBO-KIIMATHYHI, TiIPOJIOTIYHI Ta IPYHTOBI yMOBH
TepuTopii OyniBHUITBA. Muiika aBTOTPAHCIIOPTY MPU3BOUTE 10 BUTPATH MPICHOI BOJM 1 YTBOPCHHS
BEJINKOTO 00CATY CTOKIB, IO MOPsiA 3 BEIUKHMHU «BOJHHMI TPoOIeMaMy HENMPUITYCTHMA.

SIKiCHO OYMCTHUTH aBTOMOOINH Bi 3a0pyMHEHb TITBKK 32 JOIIOMOTOI0 BOJU TiJI BEIUKHM
THCKOM 3 MalMMH BHTpaTaMu HEMOXIMBO. TOMy B TEXHOJNOIIYHHX CXEMaX OYHCHHX CIIOPY]
3aCTOCOBYIOTBCS CICLIiabHI MUIOYI 3aCO0H, IO MICTSATh [OBEPXHEBO-aKTHBHI PEYOBUHH, SIKI TaKOK
TMOTPAIISIOTh B CTiUHI BOAU aBTOMMHOK. LHKI):[J'IHBI/IMI/I PEUOBHHAMH, SIKI MICTATHCS B CTIYHMX BOJAx
ABTOMHIOK 1 3aBJIAIOTh 3HAYHOI IIKOJM HABKOJHUIITHHOMY CEPEIIOBHIILY, 30KpeMa BOIHUM 00'€KTaM, €
HaQTONpPOAYKTH, coii Baxkux MmertaniB, CIIAP, aBromammyni. 3a YMHHUMH HOPMaTUBHUMH
JOKYMEHTaMH BOJY BiJi MUHKH aBTOMAIIMH JIONMYCKAEThCS CKUIATH Y MICBKY MEpexy KaHalizaril
TUIBKM NPH X OYMIICHHI HA JIOKAIBHUX OYHCHHX CIOpyJaX. OCHOBHOIO BMMOIOIO CKOJNOIIYHOTO
3aKOHOJABCTBA - BHKOPHCTAHHs JUIi MUHKHM aBTOMOOLIIB TiIBKH 3BOPOTHY BOJy, & THTHY - SIK
BUHATOK. Y CY4YacHOMY CBITI BHKOPHCTOBYIOTbCA (inbTpu Oe3mepepBHOI Ail, B HHUX HpPOLECH
¢inpTpamii 1 mpoMuBKH BinOyBaroThcs OesmepepBHO [2]. Hampukmanm, ¢ineTpu sKi TOBHHHI
3aJI0BIJIBHATH HACTYIHI BUMOTH: — HaJIHHO 3aTpUMyBaTH OUIBIIY KUIBKICTh TBEPIUX YACTHHOK 1
JUACTICPIyBaHH] BOJM: MAaTH HEBEIMKHIi MiAPaBIIYHHA OMIpP MPH MaKCHMAJIbHIN MUTOMIN MPOITyCKHIit
31aTHOCTI; JIETKO i 6araTopa30B0 pereHepyBaTHCs Bil 3a0py/AHCHb; HE 3MIHIOBATH (i3UKO-XIMIYHUX,
MEXaHIYHUX BIIACTHBOCTEH 1 FCOMETPHYHHX PO3MIPIB NPH KOHTAKTI 3 TPOYKTaMH, SIK1 OYMIIYIOTh, T
NpY BIUIMBI YAapHHUX, TEIUIOBUX 1 BiOpamiiHUX HaBaHTa)XCHb; MaTH BUCOKWH pecypc poOOTH; He
€JIEKTPU3YBaTH TPOIAYKT, SKHH OYMIIAETHCS; IIC/Is BHKOPHCTaHHS JIETKO YTHJi3yBaTHCs 0e3
3a0pyIHEHHS 30BHIIIHBOIO CEPEIOBHILA; MATH XOPOLIl TEXHOJIOTi4HI i KOHCTPYKTHBHI BJIACTHUBOCTI:
CKJICIOBATHUCS, OYTH JICIIEBUMH, 3 IOCTYITHOIO CUPOBUHHOIO 0a30¥0.

@DinbTpyrOUi BIACTUBOCTI MEPETOPOJOK OLIHIOIOTHCS SKICHUMH 1 KiJIbKICHUMH MapaMeTpamH.
Ho mepmmx Bi;lHOCﬂTL MaKCHUMalIbHUH abo cepeaHid po3mip mop (iIbTpyBabHOTO Martepiany i
MaKCHUMalbHUH PO3MIP YacTOK, IO NPOMIUIM 4epe3 (LIbTPYBanbHY MEPEropoiky; A0 APYIHX —
KoediieHT BiX GinbTpyBaHHs, KOCDILIEHT MPOMYCKAHHS, HOMIHAIBHY TOHKICT (iTbTPALIii, TOHKICTH
BI/ICIBY, [IOBHOTY BIJCIBY, IOPHCTY CTPYKTYpy MaTepiaiy. SIKicHi KpuTepii HE JaloTh JOCHTH IIOBHOI
OUIHKK (IIBTPYBANBHIX MATEepialiB, TOMY IIO BOHH HE BiZ0OpakarOTh e(EKTUBHOCTI BiUILICHHS
4acTOK 3a0pyJHEHb PO3MIpOM MeHIle po3MipiB mop. KinbkicHi KpHUTepii OMIHKKA TaKOX HEOJHAKOBO
BiZJOOpakaloTh SAKICTh QUIBTPYBaIbHUX MaTepialis.

Memoro pobomu € 3aTIpOTIOHYBATH HOBUI TIOPUCTUH MaTepial IJIsl OYUCTKH BiIIparibOBaHUX
BOJl aBTOMHMIKH Ta BU3HAUYUTH HOTO (UIBTPYBaJIbHI BIACTUBOCTI.

AHaJji3 JIiTepaTypHHX mkepesa. B poGori [3] B sAKOCTI HOBOrO KOAryJsiHTY 6yB
BUIPOOYBAHMH 3MilaHHil CyIb(paTHO-XTOPHIAHO AMOMO3ATI30BMICHHUIT KOAry/IsHT, OTPUMAHHH 3
AIIOMIHIEBOT CUpOBHHU. SIK Byruenp ajcopOeHTy OyB BHKOpUCTaHWMN TanIuKypraHCKHH IIyHTIT.
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Bumorn, 110 npen'siBIsIOTHCS 10 SIKOCT1 BOIM, KA [IOJA€THCS. HA MUIKY aBTOMAIIINH: - BOJA TEXHIYHA
- 3 BMICTOM 3Ba)keHHX pe4yoBUH 10 40 mr / 11; - HadrompoayktiB o 20 mr / i; - CIIAP no 8 mr / .
OunmieHa BoJa MOXKE IIOJABaTHUCS B CHCTEMY OOOpPOTHOIO BOAONOCTaYaHHS aBTOMUHKH. Jlist
BIJIIPAIIOBaHHA JAaHOI TEXHOJOTii HamMu OyJM TMpOBEIEeHI JOCHIHKEHHS MO MiA0opy I03yBaHHS
KOaryJjasHTy, BHMBYEHHS TMPO30POCTI BOAM 1 BHJAICHHS HAa(QTONPOAYKTIB, a TaKoX BIepIle
MIPOBOAMIINCS JTOCHIHKEHHS 3 BUIAIEHHS HAa(TOMPOIYKTIB 3 TOTIOMOTOI0 COpOeHTy. Y maHid craTTi
[4] HaBenmeHi ekcHepUMEHTANbHI JOCHIKCHHS [0 aHaji3y MHIOUUX PO3YMHIB IIICIHS MHTTS
aBTOMOOLTIB. [ToKa3aHO BILUTMB CHHTCTHYHNX IMOBEPXHCBO-AKTUBHUX PCYOBMH Ha OYHMILICHHSI MHIOYNX
po3unHiB. ABTOpaMu poOoTH [5] HaBEACHA TEXHOIOTIS OYUCTKH OJTMBOBMICHUX BOJ T4 IPOMHCIOBUX
CTIYHUX BOJ, SIKi MICTATH MaCTHIIBHO- oxonozm(yBanLHl pimmaE. B poboti [6] BEKOpHCTOBYBasacs
TpaguiliHa cXeMa OYMIICHHS BOJH, 1110 BKJIIOYAE BiJICTOIOBAHHS BOAM 3 MOIEPEAHi- MU BBEJICHHIM B
PO3UYMH KOaryisHTy, (impTpaimis Bogu 4epe3 copOuiifHMi map. B sKocTi HOBOTO KoaryisHTy OyB
BUTIPOOYBaHWH 3MilIaHWK Cynb(paTHO - XJIOPUAHUN AaTOMO3ANI3HUM KOAaryJisHT, OTPUMaHUN 3
AIIOMIHIEBOT CUPOBHHU. SIK aficopOeHT OyB BUKOPUCTAHUI IIYHTIT. ABTOpaMu podoTH [7] BUKIaaeHO
pe3ynIbTaTH JOCIHTIHKEHHS CHCTEM BOJOOYHINEHHS 3BOPOTHOI BOJIM aBTOMUMHMX cTaHMmii. Ha mincrasi
TEOPETUYHOTO  aHaNi3y Ta eKCIePUMEHTAIbHUX  JOCHIPKEHb  3alpolOHOBaHI  YCTaHOBKH
KOMOIHOBaHOTO THIY, IO BHUKOPHCTOBYIOTH KaBiTallilHy TEXHOIOTIIO, IO JIO3BOJISIE OJIHOYACHO
BUPILTYBaTH Mpo0IeMHy Qi3UKO-XIMIYHOT OUMCTKH BOJIU Ta 3HE3apaKEHHsI O10I0TTYHUX JOMIMIOK.

Buxinanennst martepiaay. B poGori OCHOBy KOMIOSHUIWHMX CKIQJOBHMX IIMXTH JUIS
OTPHMAHHSI MOPHCTHX MaTepiasliB CK/IafaloTh MPOMHUCIIOBI BIAXOAH MAIINHOOYIIBHOrO BUPOOHHIITEA,
SIKi SIBJISIFOTH COOO0 OKCHJIM METAIlIB I METalliuHi OPOWIKU. B sIKOCTI BUXiAHMX MaTepianiB Oyiu B3sTI
HAacTynHI MaTepianu: okamuHa ctami 18X2H4MA, nopomok okcuay amominito TY (48-5-22-87),
NPUPOJHUE MiHEpad — camoHiT TamKiBCbKOro pOAOBHINA Ta 5 BHIIB MOpoyTBopioBadiB. LlInxToBuit
CKJIaJ KOMIIOHEHTIB BU3HAYaBCsl €KCIIEPUMEHTAIIBHO.

Ha choronuiiHiii AeHb INPOKO N10YaIH BUKOPHCTOBYBATH KepaMitHi (QLIBTPH IS O4HIICHHS
HaQTH, HAQTONPOAYKTIB B CTiYHUX Bojax. Lli (QLIbTPH BHTOTOBISIOTECS 3 BIAXOIIB BITYM3HSHOIO
BUPOOHUIITBA, 320€3MeUyI0Th TOHKE OYHIEHHS pianH. HaifOlipln 9acTo 3aCTOCOBYIOTHCS MeMOpaHHI
GIABTPU IS OYMILEHHS CTIYHOI BOJU HAa aBTOMHMKAaX, OCKUIBKM B MEMOpPaHHUX MOJYJISX OTBOPHU
HACTUTBKH ApiOHI, IO 3[aTHI TPOMYCKAaTH IIUIIE OKpeMi MOJEKyJTH BOISHHCTUX CyOCTaHIiH, a
NPOAYKTH pO3Maay HadTH Ta iHIMIMX XIMIYHUX PEYOBMH €(EKTHBHO 3aTPUMYIOThCS. Posrmsgaroun
BUIM (DITBTPIB U OYMINEHHS CTIYHMX BOJ BiJl MICKY IJIsi aBTOMHHKH, TiepeBary Kpaiie HaJaaTh
IPOCTHM MOJEIISM, 11O HE Mepes0avyaroTh YCTAHOBKY CIELIalbHUX HAKOIHMYYBalbHHX €MKOCTEH,
XIMiUHY BOJOOUYHMCTKY 1 3aCTOCYBaHHS Pi3HUX 0pOrux peareHnB

Huuamiuni QineTpu JUIs OYMILEHHSA CTIYHOI BOAM Ha aBTOMHUIKAax — L€ MPUCTPOi, IO
XapaKTepU3yIOThCS JOCUTh BHCOKMM pIBHEM MPOJYKTUBHOCTI Ta ONTUMAJLHOIO IOTYXKHICTIO.
ArperaTi 3 MOI0HOIO JII€0 3/[aTHI T00pe 3aTPHMYyBATH 3Ba)KCHI PEYOBHHN PI3HUX THUIIIB, BAKOHYBATH
BOJIOOYHCTKY BiJ JOMIIIOK HA(TONPOAYKTIB, MAIIMHHMX MACTWI. YCTaHOBKH BOJOOYUCTKH
MPU3HAYEH] ISl OUUILEHHS BOJ Bix )KI/IplB Ha(TONPOLYKTIB, CyCIICH3Iii Ta IHIINX 3a0pPy/IHIOBAYIB, 110
3HAXOJATHCS B CTOKAax. BogoouncTKa 3A1HCHIOETHCSl 0araToCTyIeHEBUM METOJIOM. Y Tporieci podoTn
OUYMCHHUX CHOpPYJ, BoJa 0araTopazoBo LMPKYJIIOE MO KOHTYpY. CHCTEMH OUYHMILEHHS BOJW aBTOMUIKH
JI03BOIISIFOTH BUKOPHCTOBYBATH 3BOPOTHE BOJONOCTAYAHHS [/l MUIKHM MAIlIMH, IO 3MEHITYE BUTPATH
BOAM 1 3HMKYE CO61BapTICTL aBTOMUMKH. OUUINEHHS CTIYHUX BOJA ABTOMHUHKH B1z[6yBaeTbc;1 B
JeKiNbKa eTamiB, NepIinil piBeHb — IiCKOJOBKH, zxpyrm/l piBeHP — BIACTIHHNKH, TPETiil piBeHb —
ourcHa cropyna. CHUCTeMH OYMINECHHS BOJM aBTOMHUHKM TE€X MaloTh JIEKiJbKa DIiBHIB OYHIICHHS:
MEePIUi piBeHh — OYMINEHHS BiJ] MEXaHIYHUX JIOMIIIOK 32 JIOTIOMOTOK) MIIIaHOi KOJIOHH, IPYTHM
PIBEHb — TOHKE OYHIICHHS Yepe3 KaTpi/PKHUHA (QiIbTp AJ1st OCBITICHHS BOIM [§].

[ToBepxHs aBTOMOO1JISI Bpy4HY 3MOYY€ETHCS BOJOIO, Jie pO3UMHEHI MUIo4i 3aco0u. [loTim Opyx
3MHBAETHCSI CTpyMEeHeM 4rcToi Boau. CTiuHI BOJM HAJIXOAATh CAMOIUIMBOM MO JIOTKY B BiACTIHHHK |
CTYIICHs, OUMINEHA BOJA IOTIM HAJIXOMUTh y BiAcTiHHHWK Il cTyneHs ounmieHHS. 3aBepUIyEThCS
ounieHHs B BijcTiiHuKy III ctynens. OcBiTieHa Boxa MOBTOPHO BHUKOPHUCTOBYETHCS JUIS MHTTS
MmaiuH. [lepioquuHo, pa3 Ha THXKJCHb, BIICTINHUKY OYHUINAIOTH Bij Ocijoro B HUX nuiamy. Jlo Bojw,
110 MOAAETHCS ISl MUTTS aBTOMOO1JTiB BUCYBAIOThCSl HACTYITHI BUMOTH:

— U BAHTKHUX aBTOMOOLTIB — BMICT 3aBHCIIMX pedoByH 10 70 mr/11, HadyronpomykTis — 10 20 Mr/i;

— JUIs1 JISTKOBHX aBTOMOOLUTIB — BMICT 3aBUCIIHX PeUOBHH 110 40 MI/J1, HahTOMpPOIyKTiB — J10 15 Mr/i [9].

Y nporieci MUTTSI aBTOMOOLTiB BUKOPHUCTOBYIOTh CHHTETHYHI MHI0Ui 3aco0u (CM3) 3 BUCOKHM
BMICTOM NOBepxHeBO-akTUBHUX peuoBuH ([TAP). Bukopucranuss CM3 103BoJIsi€ TOMIMIIUTH SKICTh
MUTTSL T4 CKOPDOTUTH BHUTpPaTH IUIsl LUX LUIeH BOAM TOCHOJAPCHKO-IUTHOTO NPHU3HAYEHHS. Y
BiJpalboBaHUX MUIOUMX po3unHax MP micist mutTst aBTomMo6iniB npucytHi 3P, HII, CITAP ta inmi
3a0pyIHEHHS, KUIBKICTh 1 CKJIQJI SIKMX 3aJeXaTh BiJl TEXHIYHOTO CTaHy aBTOMOOUIS, CTaHy JIOPIT.
Taxwuii cknan 3a0pyJHEHb CTBOPIOE MpodaeMu npu ouniieHHi uux MP. Jlo po3B’si3aHHs nUTaHb L1040
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ounmmenHs MP micms MuTTS aBTOMOOLTIB MOXHa BigHectm pobotm JI. A. MypatoBoi,
I1. B. Mononoga, B. T. lllunkapsosa, A. 5. longina [10].

Cucrema KoRTpoTI0

MuitHe yeraTkyBaRHg laga xepyeas
PlBHA BOTH

HACOCAMH
Tlickonoska GineTpyBaTsHa meperopomxa

Ha OCHOB! OKATIHI T2 CAMOHITY

Peaepayap ant
30epiranni Bom ¢
Hacoc nigeumenns THCKy

| R—  — dimbrpariitsa KooHKa Tewtpobinmitnacoe  (AORATK0Z0)
(momoMIKH T2 OCHOBHA) "
BimTpyBaTsHa Neperoponka
Ha 0CHOB] OKATHEHM Ta CATOKITY
Crepuniavioua
pimiEa
Hacoc sikasmuit
Hpuﬁomm?xlsigcm'mux H acocn;m BICTHIHUK
Macnmmit sincriftmix
Puc. 1. Cucmemu ouuwgenns 600u agmomoOinbHOL MULIKU Ma 3a2aibHull 8uii0 GinbmpyeanrbHol

nepezopooxu

AHami3 BITYM3HSHUX Ta 3aKOPJAOHHHUX JITEPATYpPHUX JaHUX IIOJAO MUTTS aBTOMOOLIIB
JIO3BOJIUB BCTAHOBHTHM OCHOBHI 11X HEJONIKA 3 TOTJSAY BHUMOT EKOJIOTIYHOI  Oe3mexw,
pecypco30epeKeHHS 1 MOXKIIMBOCTCH BUKOPHCTaHHS JUISl HaJ3BUYAlHUX CUTyalill TEXHOTCHHOrO Ta
CaHeIiAeMioNoriHoro noxopkeHHs. Binnparposati MP miciist MUTTsS aBTOMOGLIIB y CBOEMY CKIIaji
MICTATh y BedMKii kimbkocti Hadrompomyktu (HII), cuHTeTHMYHI MOBEpXHEBO-aKTHBHI PEUOBHHHU
(CIIAP), 3aBucni peuoBunu (3P) Ta inmi 3a0pyanenns. HalOinbiry ekonoridyay HeOe3neKy cepel Iux
kommoHeHTiB ctaHoBIATh HIT 1 CITAP [11]. 3 mMeToro mpakTHYHOI peanizallii OTpUMaHUX pPe3yJIbTaTiB
OyJia BUTOTOBJICHA JIOCHITHA MAPTisl GLIBTPYBAILHHUX MIEPETOPOJIOK JJISl OYUCTKH TEXHIYHHX pianH. Ha
T30B «BI'b» mpoBOAWIMCh AOCHTITHO-TPOMHUCIOBI BHIIPOOYBAaHHS 13 OYHCTKM TEXHIYHOI BOJU.
Hocnigauii 3pa3ok OyB BKIIOYEHHH Yy CXEMY OUYUCTKH BiJpalibOBaHUX BOJ| aBTOMUHKH. PoOounit
tuck P=0,4-0,6 MPa, tonkicts ounmienHs 10 mxwm, mpomyckHa 3aatHicts 250-300 1/ron, po3mipu
JIOCITIAHOT TIeperopoAKu craHoBwiu: Bucota — 20 mm, miamerp — 100 mm. Y Tabn. 1 HaBeneHO
HOPIBHSUIBHY XapaKTEPUCTUKY TIOKA3HUKIB OYMCTKH BOJM Ha aBToMuitii [12].

Tabuung 1. [Toka3sHUKKA OYHUCTKHA BOJW HAa aBTOMHMIII

HokasHukmn OgHHHui Buxina sona Bona micins ®in§Tp Ha
BHUMIPIOBaHHS OUYHUCTKH ocHoBi Al,O3
XIIK (xiMiuHHMH TOKA3HUK KUCHIO) MI/1 190 23 23
BIIK (6iosioriuHMii TOKa3HUK KUCHIO) MrO,/n 130 16 13
CIIAP (CI/IHTeljl/I‘IHO MIOBEPXHEBO- — 100 11 23
AKTHBHI PEYOBUHH)
Hadrompoaykrn MI/7 50 2,5 4,5
Temneparypa °C 20 -
pH - 7,8 7,3 7,4
3aBuCIIi peYOBUHH MI/7 200 15 17,1
TokcuuHi pe4oBUHU - He nonyckaerbest -

KoHmenTpariisi 3BaKeHHX PEYOBMH Yy CTOKOBIM BOAI Ha BXOXi B ajucopOuiiiHMA (uIbTp
BU3HAYAETHCS BaroBuM MeTonoM. KoHueHTpauis He(TenpogyKTOB B CTOKOBI BOJAI BHU3HAYAETHCS
dotokonopuMeTpuyHuM ~ MertomoM  [13].  PesympTaTMi  IOCHI[DKEHHS 3  BHKOPHUCTaHHSIM
3aIpONOHOBAHOTO (UIBTPYBAIBHOTO €JIEMEHTY JI03BOJIMIIN 3pOOUTH HACTYITHI BHCHOBKH:

— KOHILIEHTpALisl CyCNeH31i y BOJIi IiCIs OYMCTKH 3Haxoamnacs B Mexax 1,5-2,5 mr/ 1;

— KOHIICHTpAIlisi He(TEPOAYKTOB Y BOJII Micisl OUUCKH Jocsiria 2,5 -4,5 mr / 1.
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OBNK B CMNAP

by 20 + OHadTonpogyKtn O 3asucni pev4oBuHMU
S o 18 1 — —
g = 16 - —
8314 -
M s 12 4
3 £ 10 -
©c 8 _
28 ¢
I O b
33 4
g (o} 2 |
x 0

0,2 0,4 0,4 0,8 1

Tuck dinbTpyBaHHa, MPa

a)
OBNK B CMNAP

- 20 OHadTonpoayKtn O 3asucni peyoBuHU
é 18
3 16
2 14 . —
Q _ — —
< 12
= m 10
g =
a g 8
© =
m
x E 6
= 4
g 2
QI:,r 0
z 10 15 20 25 30 35
x

LsunakicTb dpinbTpauii, m3/rog,

0)

Puc. 2. 3anescnicms 3asuciux peyosun 6io a) mucky ginempyeanns, 6) weuoxkocmi ginempayii

Jlynexkum HTY npoBeneHo KOMITIEKC NPUKIAIHUX HAYKOBHUX JOCHIDKEHB 110 BUKOPUCTAHHIO
MOPUCTUX KePaMiYHMX MaTepiajiB JUIs OYHUIICHHS BiANPAIbOBAHUX BOJ Ha aBTOMOOIIBHHMX MHUHKaxX
BiJl MEXaHIYHHX JIOMIIIOK HAQTOMPOAYKTIB Ta MHIOUUX 3aCO0IB.

[Ipore nnst BopoBamKeHHS BUpoOy Yy MacoBe BHPOOHMUTBO HEOOXiTHO IPOpaxyBaTH
€KOHOMIYHY BUT'OJy Ta TEPMiH OKYITHOCTI.

Po3paxyHOK KariTanoBKIIaJeHb BUKOHAHO 3a IiHam#u JIF0Toro 2015 poky.

BuTpaTti Ha OTpUMaHHS MTOPOIIKY CATIOHITY BU3HAYaIOTHCS 32 (opMyIoro:

K=K
Y

ovo Ko

6" KOCH * KiH@ * KHOp '

ne K Gy0 ~ KaITliTAIOBKIIAICHHS B OY/iBIIi;
K o6 — KallTAJIOBKIIA/ICHHS B 0018/ HAHHS;

KOCH - KaHiTaIIOBKJ'IaI[CHHH B OCHAILICHHA

K, —xaniranoBkiajeHHs B iHBeHTap;

K

HOp

KanitaneHi BUuTpaT Ha OyIiBIi.

3arajpHa BUPOOHWYA IUIOIIA IiMbHHMII cKiIagae 40—70 M. Bapricts 1 Ve BUPOOHHYOT TUIONTI
cknaznae 12000-13000 rpH.

Jliis ofepykaHHS MOPUCTUX MPOHUKHHUX MaTepialiB nepeadadaeThes UIbHULS IIomieo S0 M,
BapTicth 1 M° cTanoBuTh 13000 2pH.

[Tpuiimemo BUTpATH Ha KarmiTalbHEe BUPOOHHIITBO B PO3MIpI:

— BUTPATH HA HAYKOBI, JOCIiAHUIBKI, TPOEKTHI pOOOTH.

K,,,=50 - 13000=650000 rpn.

32 M 2(30), Vol.1, February 2018 http://ws-conference.com/



WORLD SCIENCE ISSN 2413-1032

KamitajgoBK/IaeHHS B TEXHOJIOTIYHE OOJaJHAHHS BHM3HAYAETHCS 3TIHO 3 OpraHi3alli€ro
TEXHOJIOTIYHOTO Tpoliecy (Tadmurs 2).

Tabmurs 2. Po3paxyHOK BapTOCTI TEXHOJIOTIYHOTO O0JIaTHAHHS

HaiiMeHnyBaHHS TexHiuHa XapaKTEPUCTHKA KinpkicTh BapricTs, rpH. BupobHuK
PeaxTop
(BakyymHa mid) 1 10000 Pocis
CHB3-1.31/16U13
Bi6pamiitanit mmua | N =30xBm, n=750006 / xs. 1 49000
HaGip BiGpocuT Cura 3 po3mipamu 41,6; 1,25;
RP 200N 0,8; 0,56; 0,4; 0,28; 0,2; 0,14; 1 10000 Tenais
0,1; 0,071; 0,045 mm
EIeKThOHH] Barm ['panuist 38axxysannst, T 300 /
REDWI,)A\G TB-300 0,2 ; iHa MOMINIKH, T 1 2100 [Tonbiia
TgpaBnivunuii mpec | rpaHUYHE HABAHTAXKEHHS, TC: .
CY-125 125 1 14400 Pocis
Bcboro N =50,5xBm. 85500

3 ypaxyBaHHSM OyaiBETbHO-MOHTXHHX, TPAHCTIOPTHUX BUTpar (mpuiiMarots 10 % Bim BapTOCTi
TEXHOJIOTiYHOro 001aaHaHHs — 8550 TPH) BUTpATH Ha TEXHOJIOTTYHE 00JIaJHAHHS CKJIA/IAI0Th:

K ;=85500+8550=94050 zpn.

PekoMeHnyeThes Ha eTari MpOSKTYBaHHS KalliTalbHI 3aTpaTH B OCHAIICHHS OpaTH B KIJIbKOCTI
© BiI BapTOCTI TEXHOJIOTIYHOT JIaTHAHHS:
5 % Bix BapTOCTI TEXHOIOTIYHOTO 00IaIHA

K, =94050-0,05=4702,50 zpn.

KamitanpHi BUTpaTH y BHPOOHMYMHI 1 TocmoJapchkuii iHBeHTap OepyTh 3 % Bim BapTOCTi
OCHOBHOTO 00JIaTHaHHS 1 Oy 1iBETh:

ng =0,03-(650000+94050)=22321,5 2pH.
Burtparu Ha HayKOBi, TOCIIAHHUIIBKI, TPOEKTHI POOOTH CKIIAIAIOTh:

K, op —20000 rpH.

3arajibHi KanitTajlbHi BUTPATH CKIIALyTh:
K=650000+94050 +4702,50 +22321,50 +20000=791074 rpH.

Po3paxyHOK co0iBapTOCTI OTpUMaHHS MMOPOMIKY CATIOHITY

BusHaueHHST ©KOHOMIYHOT e(eKTHBHOCTI HOBOi TEXHOJOTii, TeXHIKM 1 opranizamii
MAaIIMHOOYIIBHOIO BUPOOHUIITBA MOTpeOye OLIbII JU(EPEHIIHOBAHOTO 1 MPSIMOI0 PO3PaxyHKY BCIX
BUTPAT, 5IKi GOPMYIOTH cOOiBapTICTH BUPOOIB.

Kanbkysist cobiBapTOCTI MAITMHOOYAIBHOT TIPOYKITii IPOBOJMTHCS 33 TAKHMH CTATTSIMU BUTPAT:

1) OcHoBHI MaTepiaiy 32 BUpaxXyBaHHSIM 3BOPOTHUX BIJIXOJIIB.

2) Kowmrmiektyrodi BupoOu i HamiBdaOdpuKarty.

3) TpaHCHOpPTHI BUTpaTH.

4) EnexkTpoeHepris i maJuBO Ha TEXHOJIOTIYHI IIiJTi.

5) OcHoBHa 3apo0iTHA MIaTa OCHOBHHX POOITHUKIB.

6) BinpaxyBanHs y (OH HEHCIHHOTO 1 coriaigbHOro crpaxyBanus (16,4 %).

7) AmopTtu3ailiiiHi BiZjpaxyBaHHs Ha 008 THAHHS.

8) BurpaTu Ha eKkcIuTyaraiito i peMOHT 00JIaIHaHHSI.

9) 3arasbHOBHPOOHHUYI BUTPATH.

BuximHuMHM KOMIIOHEHTaMH JUIsl BUPOOHHUIITBA TIOPOILKY € CallOHITOBA TJIMHA.

OcHOBHI MaTepianu:
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Ha ocHOBiI ekcnepuMEHTaThbHUX JaHUX 1 3TIAHO 3 KOHCTPYKIIMHMME PO3MipaMH Ha OIHY
npoknaaky notpiono 30 rpam canonity. 3naunts Ha 20000 MT. IPOKIAAOK:

0,03-:20000= 600 kr
[TigmpuemcTBo AO OO0 «Benecy mpoiae carmoHiT. 3a mpanic-IiucToM ITiHa 1 KT CTAHOBHTH & TPH.
600 - 8=4800 rpH.

JlomoMi>kHI MaTepiaim:

a) FesO4 — 11e Bixoau BUPOOHHIITRA.

b) Al,Os: 600 kr - 60rpu.=36000 rpH.

c) ITopoytoproBau: 200kr * 60rpa=1200 rpH.
TpaHCHOPTHI BUTPATH:

Fe;O, - BIIXOIHU KyBaJIbHO-IIITAMITYBaJIbHOTO BHPOOHHIITBA T ITPUEMCTBA
«Kosenbcinemamy». Bincrans Jlynpk—Koens—JIynpk 150 kM. IlotpiGHO 15 niTpiB au3ensHOrO
nanuBa. [{ina 1 mitpa manuBa cknanae 19 rpa.

19 - 15=285 rpH.

Camonit. [Ilimmpuemcteo AOOOO «Benec» 3HaxomuThesi y XMEIbHUIIBKIHA 00JacTi,
CnaByTckoro paiiony, c. Tamku. JloctaBka «Hoa—IlomTay cknanae 400 rpH.
EneprernuHi BUTpaTH Ha TEXHOJIOTIYHUH MPOIIEC

VY3aranbHeHI BUTpaTH Ha €JNEKTPUYHY EHEprifo s 3MiHCHEHHS TEXHOJOTIYHOTO IPOIECy
BU3HAYAIOThCS 32 POPMYIIOHO:

3 =W L Ky K

eum.?

ne W — KifbKiCTh eJIeKTPOCHEPTii, SIka CIIO)KUBAETHCSI.

W=M- Te =50,5-4029 = 203464,5xBm - 200,

ne M — BCTaHOBJICHA NIOTYKHICTh 1BUrYyHIB, M =50,5 xBm;
Te — ¢oHI pobOTH 00MaTHAHHS;
K =0,7 — xoedilieHT KOPUCHOI [ii;
KK Pltenrt xopuceol A
K, =0,96 — xoediwient Brpart;
1], — uina Ha enexkTpoeneprito, L[e =0,4194 2pnu. 3a 1 xBr.

3 orl™ 203464,5-0,4194/0,7-0,96 =126983, 65 epH.
3 2=M-[[gcm =50,5-14,14-12 =8568,84 zpn.

en

3 o2 BapTICTh 32 BCTAHOBJICHY TOTYKHICTh,

Ugcm =14,14 2pn. 3a 1 kBrT.

3 o™ 126983,65 +8568,84 =135552,49 2pm.

Butpatu Ha 3apo0iTHY miaty

[Tpu nBO3MiHHOMY pexkuMi poboTH 6epeMo 3 OCHOBHHX poOOYMX (OJMH ONepaTrop B KOXKHIH
3miHi) 1 1 ITIL. Beboro 4 ocobn.

OcHoBHa 3apo6iTHa My1aTa poOITHUKIB cCKiaje: TapudHa cTaBka 16,73 (maiictep):

3I o5 =3 - 1860 - 16,73=93353,4 2pn.

Imxenepis:
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311 ;,,.= 1 - 3700 - 12=44400 epm.
3arampHa 3apo0iTHA IJIaTa OCHOBHUX POOITHHKIB CKIIAAE:
®3I1,,.,,. 93353,4+44400=137753,4 2pH.

JlomaTtkoBa 3apo0iTHa TuIaTa Ti iHII KOMICHCariitHI BuTpatn ckianaroth S0 % Bix 0CHOBHOI
3apo0iTHOI MIaTH:

®3I1,,,=0,5 - 137753,4 =68876.7 epmn.
O3I1= O3IL,,.+ D3IL,,,- 137753,4+68876,7 =206630,1 epr.

HapaxyBanns (meHciitauii ¢pona, couiansHoro 3adesnedeHHsi, YopHoOmIbchbkuil Goun, Gpoua
3aifHATOCTI Ta BiJ HEMTACHUX BHITAIKIB):

Bginpax.= 0,164 - 311 =0,164 - 206630,1 =33887,4 pn.

Kormrropuc BUTpatT Ha yTpuMaHHsI 1 €KCILIyaTalliF0 00JIaHAHHS:
1. AwmoprHzamiiiHi BigpaxyBaHHS Ha OOJIaHAHHS:

AO=H,, - K ;/100=24 - 94160/100=22598,4 zpn.
2. AMopTu3aniiiHi BUTpaTH Ha OCHAIICHHSL:

AO, = H -K /100 =24 - 4280/100=1027,2 2pmn.
1 ao0.0c ~ OCH.

3. Tlorounuii peMOHT oOJaaHaHHA — npuOJM3HO 2 % Bixm BapTOCTI OONATHAHHS; IS
ocHameHHs — 5 % Big BapTOCTi OCHAIICHHS:

3 Tex.=0,02 - 94160+0,05 - 4280=1883,12+214=2097,12 rpH.
4. AnMiHicTpaTHBHI BUTpaTH Ha 30yT npuiiMemo 1 % Bix BCiX MonepenHix:
3,=0,01(4800+36000+1200+285+400+135552,49+206630,1+33887,4+22598,4+1027,2+2097,12) = 444447

Po3paxyHok cobiBapTocTi
[ToBHa cobiBapTicTh Ha PIYHY IPOTPAMy CTAHOBUTH:

C =3 +3 + D3I+ 3 .
M eHep. 6i

+ A0+ AO, + 3
noe. ax. a

op ) ont =4800+36000+1200+285+400+
+135552,49+206630,1+33887,4+22598,4+1027,2+4444,47=446825,06 rpH.

Co0iBapTiCTh OAHIET MTPOKIIAIKH:
C mop=446825,06 /20000=22,34 rpH.
Lina 3 ypaxyBaHHsIM pUOYTKY i TOJaTKy Ha JIOJaHYy BapTiCTh CKIIAJIAE:
I1=1,2 - (22,34+0,2 - 22,34)=32,17 rpH.

3 ypaxyBaHHsIM PWUHKOBOI IIiHM Ha KepamiuHi (inbrpyBasibHi MaTepianu (Llpun.=60 rpH. 3a
HITYKY) IPUOYTOK CTAHOBHTH:!

[1=60-32,17=27,83 rpH.
[MpubyTOK piuHMIA:
27,83 - 20000 - 0,8= 445280 rpH.
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ExoHoMiuHa e()eKTHBHICTb:
E=I1/K3ar=445280/ 790764,8 =0,56.
CTpOK OKYIHOCTI:
Tok.=1/0,56=1,79 pokwu.

TakuMm 4YWHOM, A YCHINIHOTO 3aIyCKy IiNBHUII 3 BUTOTOBJICHHS MOPHUCTUX KEpaMiuHUX
GIIpTPIB 3 ypaxyBaHHIM Cy4acHOTO PiBHS IiH HeoOXinHe iHBecTyBaHHS B po3Mipi 790764,8 rpu [14].

BucnoBku. Jlynpkum HTY mpoBeneHO KOMILUIEKC NPHKIAAHMX HAYKOBUX AOCHIIKEHb IO
BUKOPUCTaHHIO TOPUCTHX KEpPaMIYHMX MaTrepialiB /il OYMIICHHS BigNpalbOBaHUX BOJ HA
AaBTOMOOLTEHIX MHWHKaX BiJ MEXaHIYHHX JOMIMIOK HA(TOMPOMYKTIB Ta MHIOYHMX 3ac00iB. ExoHOMIYHO
OOTPYHTOBAHO, IO AaHWK MPOEKT JOLLIFHO BIPOBAIKYBATH 38 YMOBU HOTO YCHIIIHOI peanizaii, TepMiH
OKYITHOCTI 3HAXOIUThCS B Mexax Hopmu — 1,79 poku (HOpMaTHBHHN CTaHOBUTH 1,5-2,5 pOKiB).
Pe3ynpTraTi mocmimKEeHHS 3 BUKOPUCTAHHSM 3allpOIIOHOBAHOTO (PUIBTPYBAJIBHOTO €JIEMEHTY MOKA3YIOTh!
KOHIICHTpAIIisI CYCTICH31H y BOJI TICIsI OYMCTKHM 3HAXOAWNIACS B Mexkax 1,5-2,5Mr / i1, KOHIIEHTparis
He(TEPOAYKTOB Y BOJI MiC/IsI OUUCKH Aocsria 2,5 -4,5 mr/ 1.
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JOCJIKEHHS TEILJIO3AXVUCHUX BJIACTUBOCTEM
SAMKHYTHUX NOBITPAHUX NPOIIAPKIB 3
BUKOPUCTAHHAM EKPAHHOI TEIIJIOI3OJIALII

K. m. H., Oouyenm Illeeusv Bimaniii Bikmopoesuu,
Maxcumenko M. A.,
Punowk C. B.

Ykpaina, m. Binnuys, Binnuybkuit Hayionanvnuil mexniunuil ynigepcumem, Qaxynvmem
0yoieHuymea, mennoeHepzemMuKU ma 2a30n0CMa4anns, Kageopa o6yoienuymea, MicbKozo
2ocnooapcmea ma apximexmypu

Abstract. Modern heat-insulating foil materials are analyzed. Decorative wall trusses with
energy-repellent properties are developed, which work with the use of thermal resistance of air layers
and shielding. An experimental installation for investigating the thermal resistance of wall panels was
designed, the feature of which is the possibility of adjusting the thickness of the air layers

Keywords: screen heat insulation, enclosure structure, thermal conductivity, heat flow,
thermal resistivity, air space, cost-effective use of resources and energy.

Beryn. IlpoGmema miaBHIEeHHS TEIIOBOI €PEKTUBHOCTI OyAiBeNb i €KOHOMii MalMBHO-
EHEPTeTHYHUX PECYPCIB B MUBUIHHUX OYAIBIAX € aKTyaJbHOIO, ajie CKIIAAHOIO SIK B HAIIIH KpaiHi, TaK i
3a kopaoHoM. [IpencTaBisiFoun 3a CBOEIO CYTTIO OLIBIIOI MipOI0 POOIEMyY COMialbHYy, HiXK HAYKOBO-
TEXHIYHY, BOHA 1 BUPIIIY€ETHCS TI0 PI3HOMY B Pi3HHX KpaiHax.

B nanuii yac O6sm3bko 40 % mnanuBa mo BUIOOYBA€ThCS B HAIil KpaiHI BHUTPAdaeThcs Ha
TEIIONOCTaYaHHs Oy/IiBelb, IPH [[bOMY PiBEHb 301IBIIY€ETHCS 3pOCTaHHS COOIBAPTOCTI BUOOYBaHHS 1
TPAHCHOPTYBAaHHS TPAJULIHHOTO MPHUPOAHOTrO NaimMBa (BYriyuisi, HadTH, rasy), 3amacd SIKOro
MOCTYIOBO BUCHAXYIOTBCS Y BCbOMY CBITi. [1]

3acTOCYBaHHS TEIUIOI3ONIALIMHUX MaTepialliB I03BOJISE 3a0€3MCUNTH HAIWHICTh SKCIUTyaTallil
OymiBENTbHUX OTOPOJKYBAaJTbHUX KOHCTPYKIIH OYyJMHKIB, a TaKOXX YMOBH JKHUTTEMISIIBHOCTI Ta
BUKOHAaHHS BHMOI' €HEpro30epekeHHA. Y 3B'SI3Ky 3 IUM HaHOLIbII MPOCTUH CIOCi0 3HHMKEHHS
TEIUIOBMX BTPAaT Ha ONAJNCHHS TMOB'I3aHMH 3 TIJIBUIICHHSAM TEIUIO3aXMCHUX BIACTHBOCTEH
OTOPOUKYBAJIBHUX KOHCTPYKIIH. AJie Taki 3aXOJH 3 €Hepro30epekeHHs He 3aBKAM € SKOHOMIYHO
e(heKTUBHUMHU, OCKIIBKH 301JBIIIEHHS OMOPY TeIuIonepenadi 3a paXyHOK BUKOPUCTAHHS TPATUIIHHIX
TETUTOI30JISIIHAX MaTepiaiiB MOXe iCTOTHO 30UIBIIMTHA COOIBapTICTh MOHTaXY OTOPOJIKYBaJIbHHIX
KOHCTpPYKIii. Taki BUTpaTH MOXYTh IIEPEBUIIUTH EKOHOMIIO BiJl 30UIBIICHHS TETUIO3aXUCHUX
BJIACTUBOCTEN KOHCTPYKIIii. [1]

OcHoBHa yacTtuHa. OIHUM i3 3aX0JiB, IO JO3BOJSIIOTH YHUKHYTH NEPEBUTPATH TPAAWLIHHMX
TEIUIOI30MAMIHHAX MaTepialliB 1 30eperti HeoOXiHUI PiBeHb OMOpY TEIUIONepeiadi OropoHKyBaIbHOI
KOHCTPYKIIIl, € 3aCTOCYBaHHS CY4YacHOi, BHUCOKOS(EKTHBHOI TEIUIOI30JIAII, sSKa IOBUHHA BOJIOIITH
BUCOKHMH TEIIO3aXMCHUMH BIIACTUBOCTSIMH, €KOHOMIUHICTIO, MOJKIJIMBICTIO 3aCTOCYBaHHS JJIsl BHCOKUX 1
HU3BbKHX TEMIIEpaTyp, a TAKOK OyTH OE3NEeYHOI Ui 370poB'sa. [l0 TakuX TEIUIOBOIIIMHIX MaTepialiB
MOYKHa BIJIHECTH MaTepiaJid 3 BHCOKOK BIJIOMBHOINO 3/1aTHICTIO. [lepeBara ekpaHHOI 130JIsIIii MMOJIsirae B
MOXKJIMBOCTI €()eKTUBHOTO BUKOPUCTAHHS TAKOIO MPUPOJHOIO YTEILTIOBAYA, SIK MOBITPS. Y OymiBeIbHUX
KOHCTPYKIIISIX, SIK TPABHJIO, II€H BHJ TEIUIOBOI 130JIAIii JIOIJIBHO BUKOPUCTOBYBATH y BHIJISII TAKETY,
MaHeNmi, M0 TMPEACTABIsAE COOOK CYKYIHICTH MaTepialiB 3 MajUM{  TEIUIONPOBIIHICTIO i
TETUIONOTTIMHAHHAM 1 BEJIMKOIO BiJOMBHOIO 3[ATHICTIO IOBEPXOHb €KPaHIB CIUJIBHO 3 TMOBITPSHUMHU
HEBEHTUJIbOBAaHUMU MOBITPSIHUMH TIPOLIApKaMH MiXK HUMH [2].

JocnipKeHHIO Tpoliecy Terionepeaayi yepes3 ra3oBi Mpomapky NPUCBIYEHO 6arato poOiT sK
BITUM3HSHHUX, TaK 1 3apyODKHHMX BYEHHUX, SIKI BiIMIYalOTh BHCOKI €KCIUIyaTaliiiHi BJIACTUBOCTI
BiOMBaIO4O01 1305111 P BUKOPUCTAHHI ii B OyaAiBeNbHUX KOHCTpPYKUifx. Tak, B poOoti [2] aBTOp
BiJ[I3HAYa€ CTANICTh BiJIOMBHOI 3AaTHOCTI afOMiHi€BOI (DOJBIH 1 TEPMIYHOTO OIMOPY EKPAHOBAHOTO
MOBITPSIHOTO MPOILIAPKY HABITh MPH HECTIPUATIMBUX YMOBAX.

CphorojiHi Ha pUHKY YKpaiHHM MpeJCTaBlicHa BEIHKa KUIBKICTh MaTepiaiiB 3 (oIbroBaHUMHU
TNOKPUTTSMU BITUU3HSIHOTO 1 3aKOPJOHHOTO BHPOOHMIITBA. 3/1€OIIBIIOTO 1€ MaTepiaiy 31 CIHEHOTO
MOJIIETHIIEHY 3 ©KPaHHOK i30Jisiiero 3  amoMiHieBoi ¢osbru. Taki Matepianu OyBaiOTh 3
onHoctopoHHIM (ITiHOQO07, Donproizon, MarHodon i iH.) 1 nBoctopoHHIM (Aluthermo QUATRO,
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I307108H, Tennoq)on i 1H) (bonbryBaHHﬂM 3aBasgku CBOIM (Di3MKO-MEXaHIYHHUX BJIACTHBOCTSIM
TEIIOI30JIs1Iisl HA OCHOBi CIIHEHOTO TONICTHICHY € JOCUTh e(beKTHBHom HaJ[IHHOIO 1 TIPOCTOIO0 B
MOHTaXi. B oOmacTh 3acTocyBaHHS Takoro matepiady B cdepi LUBIUIBHOTO Ta IPOMHUCIOBOTO
OymiBHUAITBA BXOJUTH HOTO BUKOPUCTAHHS SIK OCHOBHOTO 200 JOMOMDKHOTO yTeIumoBada. 30Kpema,
JOLITBHO BHKOPHCTaHHS TakKoi TEIUIOI30JsILii MpH YTEIUIEHHI NEepeKpHTTIB HaJ HeOoNaTlOBaHHUMU
MmigBajaMy 1 Haa MpoIi3maMH, IMIIJIOr Ha jlarax, a TaKoXX TOPHIMHUX TOKPHTTIB, ITiAIIOKPIBEIEHOTO
MPOCTOPY TEINUX Topwuil. BimoMuMu BHpPOOHWKAMH TEIDIOI3OISIIHHAX MaTepiaiiB (KOMIaHIsIMH
URSA i ISOVER) npezacraBneni pyJoHHI YTEIUTIOBa4i 3 MiHEpaJIbHOI BaTH, MMOKPHUTI alfOMiHIEBOIO
¢omeroto. Martepiann Ha OCHOBI MiHEpaJdbHOI BaTH JIETKi, BITHOCATHCSA JO KIACYy HETOPIOYHX,
Tiri€eHIYHI, MalTh TapHI TEIUIOTEXHIYHHUMH BJIACTUBOCTSIMH. JlaHWid yTeroIioBad IIHPOKO
BUKOPHCTOBYETHCSI B TOPHU3OHTAIBHUX OYHIBENbHUX KOHCTPYKISX S YTEIUICHHS MiIJIOT Haj
XOJIOAHHAMH ITiABaJIaMH 1 IIPOi3aMH, a TAKOXK TOPHIITHKUX MTEPEKPUTTIB. [2, 3]

Juia i3omamii BEpPTUKATBHUX OTOPODKYIOUMX KOHCTPYKIIH BHKOPHUCTOBYIOTHCS (DONBroBaHi
ceHBiv maneni. KOHCTpyKIist TepMOTaHesni Taka: OCHOBA — CTaJIeBH JIMCT BUCOKOT SIKOCTI 3 ILIAPOM 3
ATFOMOIIMHKA, YTEIUTFOBAY — BJJOCKOHAJICHUN MIHOIOJIypeTaH, TeIIOBIIOMBAY — JIUCT ATFOMIHI30BaHOT
CKJIOTKaHWHHU, 3axucHa (papba, HaHeceHa B 7 MIapiB.

KoskeH i3 BUIIeHAaBEIeHNX MaTepiajiB NOTpedye CKIaIHOTO MOHTAXY OCKIJIBKH BiIOMBaIOUYHA
MaTepiall MOHTYEThCSI Ha JepeB’siHI peHKH IUIs TOrO, MO0 CTBOPUTH MOBITPSIHUM MPOCTIp, SIKUH €
OCHOBHOIO YMOBOIO poOoTu Matepiany. [Ipy Bennkili moBepXOBOCTI OyAiBIIi BHHUKAIOTh HE3PYUHOCTI
3 MOHT@)KEM TaKoi TEIUIOi30JIsiMii, BUTpaTa JEPEeBUHH 1 BapPTICTh yTEIUICHHS MOMITHO 3pocTtae. Kpim
TOTO ISl 3aKPIMJICHHS] MaTepially Ha CTiHY 3aCTOCOBYIOTHCS TF00EMTI, SIKi € MICTKaMH XOJIOTY.

Ha 06a3i BiHHUIBKOTO HAI[IOHATHPHOTO TEXHIYHOTO YHIBEPCHUTETY pO3POOIEHO CTIHOBI
OONHITFOBANBEHI BUPOOH, IO TPAIIOIOTH 3 BUKOPUCTAHHSAM TEPMIYHOTO OIOPY MOBITPSHUX MPOIIAPKIB 1
ekpanyBaHHs. OCOONUBICTIO NaHWX BHUPOOIB € Te, MO 3aMKHYTE€ B KapKaci marepiamy MOBITpS €
HEPYXOMHUM, TOMY KOHBEKTUBHHI TEIUIOOOMiIH B HHOMY MiHIMaTbHHM.

3 MeTor BHOOpPY ONTHMANBHOI HIMPUWHU TOBITPSHUX MPOIIApKIB Ta Martepiady Kapkacy
TETUIOI30JISIIIHHOTO BHPOOy BUKOHAHO €KCIIEPHUMEHTANIBHI JOCIIKEHHs Ha ycTaHoBI (puc. 1).

1
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H £
- 1. ACII o= 18 mm, 2=0,2 Bm/m-K
s 2. Ckno 0=4 mm, 1=1,15 Bm/m'K
| ) TennoreHepatop 3. Ionikapbonam 6=4 mm, A=0,026 Bm/m-K
ja/ ; , \ 3 4. Tincoxapmon 6=12 mm, A=0,15 Bm/m-K
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5 t :
! :
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Puc. 1. Cxema excnepumenmanvroi ycmanogxu

ExcniepumenTanbsHa ycTaHOBKA SIBIIsIE cOOO0F0 Ky0 13 rpaHsiMu OararomapoBoi Oy/10BH, KOXKHA 3
SIKUX MICTUTh TaKi POIIapKu (puc. 2):
01 - map marepiany (JICII, rincokapToH, cKJI0, MOJiKapOoOHaT);
X1 - MOBITPSIHUHN MPOMIAPOK 3MIHHOT IIUPUHH;
d¢ - Iap ABOCTOPOHHKOI aTIOMiHI€BOT (ONIBIH;
Xz - HOBiTp;IHI/Iﬁ NPOIIAPOK 3MIHHOT IIMPUHU;
03 - map marepiany (JCII, rlnc0KapTOH CKJIO, TIOJTiIKapOoHaT)

HpHHan pO6OTI/I HOJISITaE y CTBOpCHHl CTalLliOHAPHOT'0 TEIIOBOTO MOTOKY, SIKUM MPOXOIUTD
yepe3 CTIHKH BiAIOBIHOT TOBIIMHY Ta 3aMipi TeMIeparyp t; — B CepeinHi YCTaHOBKH, tp.g °C — 3 ABOX
OOKiIB KOJKHOTO IAPY CTIHKH 1 t,op, — TEMIIEPATYPa 30BHILIHBOTO CEPEAOBHUILA.

agrwdE
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Puc. 2. Po3piz excnepumeHmanvHoi ycmaHo8Ku

ExcriepuMeHT TpoOXOIWB y JAEKiNbKa eTamiB, Ha KOKHOMY 3 SIKHX 3MiHIOBAJaCh TOBIIMHA
MOBITPSIHOTO TPOIIAPKY X; Ta X, JJS KOXHOI CTiHKH. [[s momambmmxX po3paxyHKIB MPHAHSATO
X1 =Xo=10 MM, 15 MM, 20 MM.
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Puc. 3. Ilpoxodoicenns mennosoeo nomoxy uepe3 KOHCmpPYKYito 3 ho162010, OMO4eHO0 ROGIMPIHUM
npoOULaApKOM

PesynpTati ekcrniepuMEHTY MPOXOKEHHSI TEIUIOBOIO MOTOKY Yepe3 CTiHKY 3 TiICOKapTOHY
MOKa3aly, M0 B MOBITPSHUX MpOMIapKax [0 (OIbroBaHOTO €KpaHy BigOyBalOThCS “‘CTpUOKH”
temneparypu. Lle cBimunTh mpo Te, 0 Temreparypa MOBITps 301IbLIYETHCS 32 PaXyHOK BigOWTOT
ekpaHoM eHeprii. OTxe, B cepeloBHINI HEPYXOMOTO TOBITPsI NPU HASBHOCTI €HEProBiIOMBAaIOYOTO
eKpaHy TeMmIiepaTypa MOMIUPIOETHCS HEJIIHIHHO.

HasBHI MeToaM TEIUIOBOrO  pO3paxyHKy €KpaHHOI 1301l Tpu  cTamioHapHOMY
TEIUIONEPEHOCI, B OCHOBHOMY, HE BpaxOBYye€ pajialliiHy CKJIaJ0BYy B MpOIECi mepeaadi Teria, a
METO/IMKH, SIKi BPaxOBYIOTh BCl BHJIM TeIUIONEpeaaul 4epe3 3aMKHYTHH eKpaHOBaHHMW MOBITPSIHUN
MPOIAPOK, MOB'SA3aHi 3 BEIUKUM 00CSTOM OOUYHCIICHb.
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Bunukae HeoOXiAHICT y po3po01i METOAUKH TETIIOBOTO PO3PAXyHKY CKpaHHOi 1301, siKa
BUSIBUIIACS O MPUHHATHOIO IS MPaKTHYHOTO 3aCTOCYBAHHSA. Y HOPMATHUBHIN JliTepaTypi TepMiuyHHUHA
OITlip 3aMKHYTOTO €KPaHOBAHOTO MOBITPSIHOTO MPOIIAPKY OLIHIOETHCS JyKe HaOIMKEHO.

BucnoBku. B nanmii yac goctoBipHa iHpOpMaIis N0 TEMI03aXUCHUX BIACTUBOCTSIX €KPaHHOI
130111 MPaKTUYHO BiJACYTHS, a HasBHA iHOpMaIis, Ky, 3a3BUYail, HAJAAIOTh BUPOOHUKH, HOCHTH
CyHepewINBUHI XapakTep.

Po3pobrieHa exkcriepruMeHTaIbHA YCTaHOBKA JO3BOJISIE BH3HAYATH TEMIIEpaTypy IOBEpPXHI
MaTepiaiiB MpH MPOXOKEHHI depe3 HUX TEIUIOBOTO MOTOKY. Pe3ymbTaTH eKCIIepHMEHTY MOKa3ally,
IO CEpEeJIOBHIII HEPYXOMOTO TOBITPS TMPH HAsBHOCTI €HEProBiMOMBAIOYOTO €KpaHy TeMIeparypa
MOIIUPIOETHCS HeMiHIiHO. HalBumwii cTprOoK TemMrepaTypH B MOBITPSTHOMY MPOIIAPKY BiIOYBA€THCS
pH X;=10 MM.
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JAUATHOCTUPOBAHUE CYJOBbBIX TEXHUYECKHUX
CPEACTB M IIYTU COBEPIIEHCTBOBAHUSA METO/0OB
JUAATHOCTHUPOBAHUA

Kanouoam mexuuyeckux nayk Macnoe U. 3.
Ykpauna, Hzmaun, /Iynaiickuii uncmumym HY «OMA»

Abstract. Modern system of monitoring and notification of ship internal combustion engines,
equipped with modern contact sensor with connecting low-current circuits. The article gives an
analysis of the use of existing systems their improvement with the improvement of their operation
characteristics.

New developments of wireless control systems for operation marine mechanisms are analyzed.
Their possibilities for use in sea and river vessels are shown. The emphasis was placed on the
prospects of using wireless systems with the possibility in the future to improve the technical operation
of marine engines and their systems.

The author of the article proposed his own method of monitoring the ship’s facilities and
inspection of engine components with using a non-contact infrared thermometer with a laser pointer.

Keywords: Modern systems, marine mechanisms, low-current circuits, operation, wireless
systems, technical operation, contact sensor, modern, monitoring, non-contact infrared thermometer.

BBenenue. CoBepIiieHCTBOBAaHHE MpOIECCAa AMATHOCTHPOBAHHS TIIABHBIX HSHEPreTHYECKUX
YCTaHOBOK W BCIIOMOTATENbHBIX MEXaHU3MOB HA MHPOBOM MOPCKOM M PEYHOM (PIIOTE, TIPETEPIIeBAIIO
LeJIbIe 3MIOXH TEXHUUECKOTO Iporpecca.

B cepenune 19 Beka mapocuiioBble TJIaBHBIE M BCIIOMOTAaTeNIbHBIE YCTAHOBKH, a TO3JHEE U
CYJIOBBIC JIBUTATEIN BHYTPEHHETO CrOPaHUs, NOTPEOOBAIN OT YUEHBIX-KOHCTPYKTOPOB, 00CCIIEUCHUS
CYJIOBBIX CHJIOBBIX YCTaHOBOK CPEJICTBAMH OIOBEIICHHUS U KOHTPOJIS 32 UX pabOuUMH TapaMeTpaMu.

['a3oHamonHeHHbIe TepMONapbl U PTYTHBIE TEPMOMETPBI, OBIIM MEPBBIMU YCTPOWCTBAMHU
3alIUTBl U KOHTPOJSi pabOThl TJIABHBIX CYJOBBIX YCTAaHOBOK W BCIIOMOTATENBHBIX MEXaHH3MOB.
OCHOBHOH KOHTpOJIb, O0ECIECUNBAIICS BAaXTCHHBIMA MEXaHHMKAMH W MOTOPHCTaMU (MAIIMHUCTAMH),
BH3YaJIbHBIM OCMOTPOM Pa0OTAIONINX MEXaHU3MOB, IPOCTYIIIMBAHUEM U OIIYITBIBAHUEM MX KOPITYCOB.

CoBpeMEHHbIE  Cyna, OSKCIUIyaTUpyeMble B  CYIJOXOJHBIX KOMIIAHUSX, OCHAILEHBI
AJIEKTPOHHBIMH CPEJICTBAMHU 3alllUTHl M OMOBEIIEHUS Ka)XJIOTO CYIOBOTO MeXaHuW3Ma. Bemymumu
MHPOBBIMH KaMIIaHUSIMH, 3apEKOMEH/IOBaBIIMME ceOsi Ha MupoBoM uiote, sBisitotes: Kongsberg,
Autronica, Doctor Diesel u ap., npousBoasiiye HAyKOEMKOE, BBICOKOTEXHOJIOTHYHOE 000py/10BaHHUE,
cepTu(UIMPOBAaHHOE MHUPOBBIMH KJacCH(PHKATOpPaMH, BEIYIIUMH HAI30p 3a IUIaBAHHEM MOPCKHX U
PEYHBIX CYJIOB.

Pe3yabTaThl ucciaenoBanus. PackppiBaeMas TeMa JaHHON HAay4YHOH CTaThu Ha TMPSAMYIO,
KacaeTcsl BOINPOCa aBapUWHOCTH MHUPOBOro (hjioTa, Tak Kak Jir000# cOOM, WM HapylIeHHE PadOThI
CHUCTEM KOHTPOJI U ONOBELIEHHs CyOBOW aBapUHON CHUTHAIU3AIMH, 3a4acTyI0 IPUBOANUT K CaMbIM
TparuyHbIM W HEXeNaTeNbHBIM TOCHEACTBUAM. Hano mpu3HaTh, YTO aBapHUHHOCTH - 3TO
MHOTO(aKTOPHOE SIBJICHWE, KOHCTATHPyeMOE HWHOTJa 4YeloBeYeCKHM (aKTOpOM, WIIM JICHCTBHEM
HENpeoa0InMOoi cuitbl ((hopc-Makop), YTO HE BCErJa OTBEYAET ACHCTBUTEIHFHOMY IOJIOKEHHUIO JE.
3a 3TUMH MTPOCTPAHHBIMU (HOPMYITHPOBKAMH WHOT/IAa CKPBIBAETCSI HEKOMIIETEHTHOCTh MIEPCOHAIA, U
MPOCTO HAPYIIEHUE TUCIUILTHHAPHBIX HOPM, TPOMUCAHHBIX CYOBIAACIBIEM.

B nocnennee Bpemst craTucTiKa cO0O€B U HApyLIEHUH B padOTe CyIOBBIX CUCTEM OIIOBELICHHUS
M KOHTpOJIS 3a paboToil cynoBeix TexHmueckux cpeactB CTC B OOJBIIMHCTBE CBOEM, CBOAMTCS K
KOMMYHUKALIMSAM, TEPENAIOLIMM JIMHAAM CHTHAJIOB K CHJIOBBIM HCIHOJHUTEIBHBIM MEXaHH3MaM
CYJIOBBIX YCTaHOBOK, K MOJAYJIIM OIOBEIIECHUS M 3alllUThl. B kadecTBe mpumepa, MOKHO IPUBECTH
CIy4al Ha TIOCIEJHUX MOJENSAX JABUraTelled C 3JIEKTPOHHBIM YIPaBIEHHWEM BCEro Ipolecca
razopacnpeznenenus — B&W ME, Sulzer RT-flex Marine Engines, MAK-43C u np., umenu Mecto
HapyLIeHNUs M30JALMH CJIA00TOYHBIX JIMHAK yhpaBiieHHs. OTy NOpoOjeMy IOKa HEBO3MOXKHO
KapAWHAIBHO DPEIINTh, M Ha HOBOCTPOSIIHKXCS cynax B Kurae mo coryiacoBanmio ¢ HaJ30pHBIMH
OpraHaMH ¥ 3aKa34MKOM Ha KaKIbIH HMCIIONHWUTENBHBIA AJIEMEHT, 3aBOAST AYONUPYIOIINE JIMHUH,
CIOCOOHbIE 3aMEHHUTH B aBTOMATHYECKOM PEXKHMME BBIIIEAIINE U3 CTPOS.
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Hay4Hble neHTpbI, 00CITy)KHUBAIOIHE Cya MUPOBOTO (h1oTa B MOCICIHUX CBOMX pa3palboTKax,
JICNIAIOT TIEpPBbIe POOKHE TMOMBITKH, YCTAaHOBUTh Ha pPAbOYMX MexaHHW3Max OCCIPOBOIHBIC IATYUKH
yIpaBJieHUs] ¥ KOHTposi. B ucmbiTatensHoM HayuHoM 1ieHTpe B&W Electronics and sensicant Systems,
ObUIM TPOBEICHBI YCIICHIHBIC MCIBITAHUS OCCIPOBOIHBIX CHCTEM [0 MOHHTOPHHTY 32 PacXOJIOBaHHEM
TOIUINBA, YPOBHEM BOJIbI B OAJUIACTHBIX TaHKaxX, B Hay4yHOM LEHTpe ACTpaxaHCKOTrO rOCYJapCTBEHHOTO
yuuBepcutera «Marine Technology Servicey», Obita paspaboTtana cuctemMa KOHTPOJSI MOMEHTA Ha Baly
cyzoBoro asuratens BHyTpeHrero cropanusi C/IBC GecripoBoaHoit cBsizu [1].

Bluslanih-

FEM-kosep
"

K piLLwp

Puc. 1. Qynxyuonanrvras cxema becnpooonoll nepedauu cueHaia om mopcuomempa 0o oucnies IIK

JlaTduK Tepenaroniiii CUTHaA CKpydMBaHHs Bajda, umeeT B cebe ¢(ynkimum Bluetooth —
unTepgeiica. TerzomoctoM - TM curHan negopmanmu Bana (Ha CKpY4YHBAaHHE), MPeoOpazyeTcs Ha
NIEKTPUUYECKUH CHUTHAJ, YCHIMBAIOLMHCA OudQepeHuuansHpiM ycuiuTeneM-1 1 ycuiaureneM-2,
YCTAQHABIMBACT HY)KHOE 3HA4YCHHWE CHUTHaIA, GQWIbTpyercs:i (GUIbTPOM-3 W HampaBiseTcs Ha
npeoOpa3oBaTelb MHUKPOKOHTPOJUIEPA, KOJUPYETCSl C COCTAaBICHHWEM MpOTOKona mepeaayu. llocne
BCETO0, CUTHAJI TIOCTYTAET B PaJUOMOTYJIb, YCUIINBAETCS B O0Ke-4 1 nepeaeTcs Ha Kommbtotep [1].

Jnst  GecnipoBOAHOM Tepeiaull CUTHAIOB HCTIONB3YIOTCS TakKKe OECIpPOBOAHBIC JIATYUKH
MH(DPAKPACHOTO M3TYyUYCHUS, HO KaK ITOKa3bIBaeT MPAKTHKA, HA OHA M3 DTHUX Pa3padOTOK HE MOXKET ObITh
MIPUHSTA HAJ30pHBIMU OpraHaMHM, OCYILECTBIIAIONINX HA/I30p 3a IU1aBaHueM cynoB. Ha HoBocTposmmxcs
O00BEKTAX W CyAaxX, MNPOLICANIMX MOACPHHU3AIMIO, MOAO0OHBIE YCTPOHCTBA MOTIYT YCTAHABIMBATHCS
JIOTIONTHATENBHO BHE KiaccUuKaTropa mo Haazopy 3a cynamu. JIioOble 3amucy B MAIIMHHOM CYIOBOM
JKypHaJIe, TTIOJy4eHHBIE OT MOJJOOHBIX YCTPOHCTB HE UIMEIOT FOPUANYECKOH 3HAUMMOCTH.

CoBpemMeHHasi CyioBasi JUarHOCTHKAa HECMOTPSl Ha OINpEeJesICHHbIE U3ICPKKH B IOJYyYCHUU
JOCTOBEPHOM HH(OPMALMM IIOCTOSIHHO COBEPILEHCTBYETCSI M JOIOJHSETCS COBPEMEHHBIMH
Hay4YHbIMU pa3paborkamu. CHSTHE HHIMKATOPHOW AMarpamMMbl paOOTAalOMIEro CYAOBOTO IH3ENs
COBPEMEHHBIMH 3JICKTPOHHBIMH CPEICTBAMU JAMAarHOCTUPOBAHMSA, IO3BOJIWIO JAHArHOCTUPOBATH
MHOTHE OTKJIOHEHHsI B padore HuiIuMHApo-mopiiHeBod rpymmnsl LI M kpuBOMIMIIHO-IIATYHHOTO
mexanmsma KIIM. I[lo MHeHuio aBTOpa CTaThbM, B MHOTOOOpa3uM 3JIEKTPOHHBIX CPEICTB
JUAarHOCTHPOBAHHUS CYIOBBIX JIM3eNeH, Oco0Oro BHUMAHHUSI 3acCiy’)KHBaeT JIMarHOCTHYECKOE
ycrpoiictBo DEPAS D4. OH Onecckoro HaluoHaJIbHOTO MOPCKOT'O YHUBEPCUTETA.

YCTpoiicTBO aBTOMaTHYECKH OTIPEAEIeT TAKTHOCTh ABUTATENsl M BCE OCHOBHBIE €TI0 ITapaMeTphI: -
P, - MakcuMmanbHOE AaBIIEHWE CropaHusi B UWIMHJIpPE; - P.- MakcUManbHOE NaBlieHUE cxaTus; - Pj -
Cpe/IHEHHIMKATOPHOE JaBJIeHHUE 3a ITUKIT; - N 3(h(heKTHBHAsI MOIIIHOCTB; N — 00OPOTHI IBUrATEIIS.

YCTpoiCTBO UMEET ClIeyIolee MPOrpaMMHOE 00eCIIeUeHuE:

1. P(p), P(V) — uHOMKaTOpHBIC CBEPHYTHIC U Pa3BEPHYTHIC THATPAMMBI;

2. dP/do — pon3BoIHbIE Ha AMarpaMmax, yrioBOM CKOPOCTH M U3MEHEHWS TABIIEHNS B IIWIAHIPE;

3. BuOpoauarpammsbl Vib(@) s aHanmu3a TOILIMBOIIOIAYH, Ta30paclpelelieHus] U OLCHKU
TEXHUUYECKOTO COCTOSHUS TOTUIMBHOM anmapaTypsl 1 MEXaHU3Ma Ta30pacpe/leeHus;

4. CpoaHble UarpamMmbl ¢ TAOIMIIAMI OCHOBHBIX PACUETHBIX MApaMETPOB B KKIOH TOUKE HarpamMMBL.

5. Ompenenenne BMT, HMT nununnpa;

6. IleuaTHsblif oTYET pabouero npoiecca B KaKA0OM HWIMH/PE;

7. Windows — XP, pa3pemenune sxpana 1280x1024.

VYerpoticteo DEPAS D4. OH ocHameHo MOHUTOpMHroBoi cuctemoil PLS — anropurtma
«0e3(a30Boi CHHXPOHM3AIMKY», CLIOCOOHOE ¢ OOJIBIION CTENEHBIO TOYHOCTH OINPEACIISATh MOJOKEHHUE
BMT u HMT c yueroMm uzmenenus 3azopos B LIIII" u KIIIM, onpenensieT MepTBbIE TOUKH MOPILHS,
0cOOCHHO Ba)XXHO, 4YTO 93TO YCTPOHCTBO CIIOCOOHO ONPEACTUTh CKPYYHBaHHE KOJEHBANA O]
Harpy3koil paboTtaroniero JBHraTess, HapylieHHe pa0OThl MeXaHW3Ma Tra30pachpeielicHus |
TOILJIMBOIIOJIaYM, HECOOTBETCTBUE MEXAY HUCTHUHHBIM mosiokeHneM BMT u HMT u ormerkoil Ha
MaXOBHKE, [IOTPEITHOCTh 3amepa He npessimmaer 0,57 moBopoTa konenuaaroro sana ITKB [2].

42 M 2(30), Vol.1, February 2018 http://ws-conference.com/



WORLD SCIENCE ISSN 2413-1032

JaHHoe yCTpOHCTBO 00JagaeT Xopouel 3aiToi OT BO3ACHCTBHSI IEKTPOMAarHUTHBIX BOJIH,
KOTOpOe MpH HapyLICHUH 3alIMTHOTO SKpaHa d3JCKTPOHHBIX MPUOOPOB, HCKAKAIOT MOJTY4YCHHBIE
MoKa3aHusl. B mpakTuke NOCTAaTOYHO YacTO BCTPEYAIOTCS Cilydyad, KOrJa HaOIrofaeTcs CKOJIbKEHHE
BMT wu3-3a HapylIleHHsl 3allMTHOIO SKpaHa MOpuOopa, 4YTO TpeOyeT MepenpoBEepKH IMOKa3aHUH
MeXaHHMYECKUM mpudopom — «Maiirak-50» [3].

Cucrema DEPAS D4. OH B OnwxkaiinieM OynynieM IUIaHUPYeTCs] K OCHAIECHHUIO JaTIYMKaMy
KOHTPOJII HM3HOCA KETOB TOPITHEH W TOPIIHEBBIX KOJEI, MOAKIIOYEHHEM Ta30aHaln3aTopa Ul
KOHTPOJIS 32 OTXO/ISAIIMMH T'a3aMH CyIOBBIX TU3ETICH.

B paborte, miist mpuMepa, pUBEIcHBl OCHOBHBIC Pa3BEpPHYTHIC JuarpaMmbl cucteMbl DEPAS
D4. OH, xapakTepu3yrolpe HEHCIPAaBHOCTH pabouero mporecca CylOBOrO JBUTATENs, YTO JAeT
CyIOBOM MAIIMHHOM KOMaHJe, MPUHUMATh IMPABHJIbHBIC PEIICHUS 1O YCTPAHEHHWIO HETIONAIOK H
ABAPUNHBIX CUTYALIUH.

[Ipu U3HOCE IITYH>KEPHOM Mapbl TOIUIMBHOIO Hacoca BbICOKOro AasieHus THBJI xak BUAHO U3
JarpamMMBl (puc. 2.), Ha4aJlo BUAUMOTO CTOPaHHs Pc, emermaercst 3a BMT, Takoke cMeIaioTes (P2)-Pmax 11
UX 3HAYCHUs CHIDKaOTCs. CMEIIAIOTCS M CHIDKAKOTCS IO CBOCH BBICOTE BHOpomuarpammbl (a, D)
¢dopcynku. ['ne, a — mepenanuii GPOHT MEPBOTO BHOPOUMITYJIECA COOTBETCTBYIOIIMH ITObEMY HIJIbI
dbopcyHku, b — mepeHmit GpoHT BTOPOTro BUOPOMMITYIIECA COOTBETCTBYIOIIHNIA ITOCAIKH UIITBI (POPCYHKH.

Pbar P.bar

Pc
BriSpognarpanme BuBpoguarpamma
dopeyHim FAKPHTHA BEINYCKHOTD
\ Hﬂp wnanaia (-3601?‘
\ \ —_—
BuSponmarpammMa . Y / BuBponMarpamsa
JAKPRITMA BIYCKHOTO H \\’ OTKPLITHA BEINYCKHOMD
KNanaHa H '-. ; knanaua®

Angle, deq Angle, deg
Puc. 2. Usnoc nnynocepnoii napol Puc. 3. 3asucanue (nooxnunusanue) uenvl

gopcyHku

B wmowmeHT 3aBucanus uriasl (QOpCyHKH, €€ NOAKIMHUBAHUS, Hapymaercs ¢opma
BHOpOMarpaMMbl BIIPHICKA, MPAKTUYECKH OTCYTCTBYET MEPEAHUI UMITYIbC — a, yMeHbiaetcs (P,)-
Pmaxs Pexp.- JaBneHne Ha nuHMU paciuupeHns. CHIKAIOTCA OCHOBHBIE HOKasarenu: - Pj . cpeqHee
WHIMKATOPHOE AaBlieHHe 3a LUK, - N — 3 (eKTHBHAS MOIIHOCTh LIMIMHAPA.

Ilpu panneld nomaum TomiMBa yBenuuuBaerTcs P, ymenbmaercs Pey M Temmeparypa
OTXOJISIIIUX Ta30B {,r. YBeIMYMBaeTCsl )KECTKOCTh PaOOTHI JBUrAaTENIsl, BO3PACTAIOT YAapHBIE HAIPY3KU
Ha TMOJANIMITHUKHN KOJIeHBaja. Bo3pacTaeT TOpMO3SIIMIT MOMEHT KOJIEHBaJla JBHUraTels, YTO BElIEeT K
YBEJIMYEHHIO €T0 yIila CKPyYUBaHHUS.

Pubar P.bar

Pty 5.

Angle, deg - Angle, deg

Puc. 4. Paunss nooava monausa Puc. 5. Ilpoecopanue xnananos
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Ha pucynke 5. Pa3BepHyras WHAMKATOpHas JauarpaMma, Ha KOTOPOH HArJISITHO BHJIHBI
CepbE3HbIC M3MEHEHUS KIANMaHHOTO MexaHu3Ma jauratelns. [[puunHa mporopaHus KJIalaHOB MOXKET
OBITH ITPH MOBBIICHHOM COJICP)KaHUK BaHA/Us B TOIUTUBE, WM MTPUTHUPKA KJIATAHOB ObLIa BBITTOJHEHA
He KaueCcTBeHHO. [Iporopanue knanaHoB BeleT K CHUJKEHHIO ToKazaTeneil: - Pe; - Pi; - Py, - Peyp s - Ne nt
K YBEJIIMYCHHUIO TEMITIEPATYPhI OTXOISAIIHX T'a30B.

& .'"—'-D|N ]
—»

: § au
‘I:r -r-T

Puc. 6. Jxcnepumenmanvnas cucmema mexHu4ecko20 OUAzHOCMUPOBAHUs NOPUHEBIX Koley
Hopeeoicckozo Bepumaca: 1 - nopwens; 2 — emynka yununopa, 3 — usHoueHHoe nopuiHesoe KOIblyo,
4 — undykmugHslll oamyuk, 5 — eenepamop, 6 — npeobpazosamennv, 7 — 610K pecucmpayuu u
Xpanenus ungopmayuu; 8 — sanomunarowee ycmpoicmeo, 9 — 010k cpasvenus,; 10 — cuemuux yucia
koney, 11— cpedcmeo npedcmasnenus uHgopmayuu

B nanpHeiitieM aTa cucteMa, MoJydnia CBOE paclpoCcTpaHeHue il ausenei pupmer: B&W,
«3yneriepy. DOYHKIMOHATBHOCTH JTOW  CHCTEMBI HEHMMOBEPHO IIIMPOKA, OHAa CIIOCOOHA
nuarHoctupoBath LI, TormnuBHyI anmapatypy, OXJIaJAMTEId NPECHOM BOIbI, CMa30YHOrO Macia,
KOHTPOJIMPOBATh MpoIecC oOpacTaHus KOpIyca CyiHa U MHOTOE JpYroe.

Cucrema «Cunger-CM» ¢upmer ACEA (IIBeuumst) amarnoctupyer LI Manoo60poTHBIX
mzeneit pupMm «3ynbuep», «bypmeiictep u Baitn», MAN. CuctemMa KOHTPOJHPYET TEMIIEPaTypy
BTYJIKM Ha TiayomHe 3 MM u 10 MM, TEIUIOBbIE 3a30pbl B CTBHIKAX KOJIEI, MEXIY IMOpIIHEM U
LUJIMHAPOBOM BTYJKOM, U3HOC LWIMHIPOBOW BTYJIKHU. J[aTUMKM JABICHUS Ia30B B LWIMHJIPE TUIA
«Cuinet-1800», Temneparypsl «Cunger Cradd», nsnoca «Cuiger Beapy». B cucreme ncnosb3yroTes
WHIyKTHBHBIC JATYNKH IJIOTHOCTH MPHJIETAHHS MTOPIIHEBBIX KoJiell pupMbl «AyTpoHnkay. CrucTeMoi
PED ¢wuppmer «llunctuk» (Ppaniust), AuarHOCTHpYIOTCs cpeane oOopoTHble nBuratenu COJJ
«CEMT-IIunctuk». CucreMa KOHTPOJIUPYET COCTOSIHUE PAMOBBIX MOAIIMIIMKOB KOJEHYATOr0 Bajla U
BEPXHEro MOPIIHEBOIO KojbLa, arperatel TypOokommpeccopa TK. CocrosHue pamoBBIX
NOJIIMIHUKOB W HapylleHWE I[IEHTPOBKM KOJEHYaTOro Bajla, OLEHUBAETCS C IIOMOILBIO
OCCKOHTAKTHBIX JAaTYMKOB IE€PEMEIICHHs, TA€ B Telie MOAMIMIHUKOB M €ro BKJIaIbIIICH CIelaHbl
BepTUKaNbHbIE OTBepCTHsA. COCTOSIHME BEPXHETO KOJIbLAa KOHTPOJIUPYETCS MHAYKTUBHBIM JaTYHMKOM
«Hurm» pupmer «Budpomerp» [4].

Cucrembl nuarHoctupoBanusi CIIBC u cyaoBbix Texnuueckux cpencts CTC u3 roga B rofg
COBEPILIEHCTBYIOTCS U CITIOCOOHBI MPAKTHYECKH KOHTPOJIHPOBATH BCE Y3IIbI CYJOBBIX MEXaHH3MOB,
CHIDKAsl PUCK TTOJIOMOK M aBapHid.

ABTOpOM CTaThbd, MPENJIOKEH COOCTBEHHBIN MeTon TepmokoHTpons aetaned CJIBC mpwm
ocMoTpe «/IBWkeHMs», KOTOpbBI mpousBomutcs kKaxaple 500-700 yacoB paboTel (Hapa®oTka)
neurarens. I[locme ocTaHOBKM JIBHTaTenss W BEHTHWISAUHU KapTepa, MOATOPITHEBOTO MPOCTPAHCTBA C
TIOMOIIBIO TUCTAHIIMOHHOTO TEPMOMETpa € HHQPPAKpPaCHBIM H3Iy4areneM, TOYSUHBIM METOJO0M
Oyarofaps Ja3epHOMY yKa3aTelto, MPOCMaTPUBAIOTCS TEMIIEpATyPHBIE TIOJIS: PAMOBBIX, MOTBIJIEBBIX U
TOJIOBHBIX MOMIIMIHUKOB. OLEHHUBAETCS TEMIIEpaTypHOE IOJe 3epKajia BTYJKH, Ha KPEHLIKOM(pHBIX
JIBYXTaKTHBIX JIBUTATEJSAX Yepe3 MPOyBOYHBIE OKHA OTCIEKUBACTCS TEMIIEpaTypa IOJ0BKH MOPIIHSL.
XOpomux pe3ynbTaToB JaeT AMArHOCTHKA MPHUBOJAA ra30paclpe/esieHUsl, MTHOBEHHOE CUWTBIBAHUE
TEMIIEPATypHOTO MOJS C IIECTEPEH NPUBOJAA, WIM 3BE3J0YEK LENHOrO MPHUBOAA HA JIBYXTAaKTHBIX
KpPEeHLKON(HBIX JBUraTessix, 03BOJISIET OYeHb OBICTPO HAUTH OmacHbIe Je(EeKThl 10 MPUYNHE U3HOCA
JeTajgeld mpuBOAa. ODTHM METOAOM IIpH HECEHHM BaxThl JIETKO MNPOBEPUTH padoTy (opcyHOK
(3aKOKCOBBIBAaHHE OTBEPCTUH Ha paclbUIUTENE, MPUBOAUT K YBEIMYEHHIO TEMIIEpPaTyphl CaMoOH
dopcyHKH W e€ TpyOKH BBICOKOTO JaBJICHHsI). XOpOIIO OTCIEKUBACTCS IMPOTOpaHHE KIIalaHoB,
JIOCTaTOYHO HABECTH JIA3€PHBIN yKa3aTellb Ha MaTpyOOK BBITYCKHOTO KJIallaHa, WM Ha caM KOPITyC
kimarada (poHaps), YTOOBI YBHAETH YBEIMUCHHE TEMIIEpaTypHOTO Tojsi. OCOOCHHOCTBIO STOTO
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KOHTPOJISL, SIBJISIETCA TO, YTO YTO OH OOECHEeYMBAECT TOUCYHBIM KOHTPOJIb M TEM CaMbIM, MO3BOJISCT
OTIpeIeNIUTh LEHTP (0Yar) pacipocTpaHeHHs TEMIIEPATYPHIL.

Puc. 7. Jucmanyuonusiii unpaxpachsiii mepmomemp ¢ 1a3epHbiM yKasamenem

JaHHbIl METOA He eNWHOXIBI MPeNoTBpalial aBapuiiHyr curyarnuio npu odokatke CABC
mociie peMOHTHBIX paboT ¢ 3amenoit merameit LI u KIIM. KoHTponbHBIA OCMOTp IBMXKEHUS,
BBISBIISUI HEKAueCTBEHHYIO COOpPKY I10 aHaJu3y TEeMIIEPAaTypHOIo IOJIi KOHTPOJIUPYEMOro Y3ia.
Croco0HOCTh TUCTAHIIMOHHOTO TEPMOMETpa IOCIie HABEACHHS Jiazepa Ha OOBEKT: - HWHIMKAIUSL
TEMIIepaTyphl MOSBISIETCS HAa 3KpaHe MpHOOpa 3a OIHY CEKYHIY; - TOYHOCTh U3MEPEHHs OO OIHOTO
rpaayca; - JaJIbHOCTh 10 00beKTa KOHTPOJIS B mpenenax 10 MeTpos.

BeiBoabl. ABTOp CTaThH, cienai ONpeeleHHYIO MOMbITKY, IPOaHaIU3UpPOBaTh COBPEMEHHBIE
BO3MOXXHOCTH CO3aHus Jydiiux o0pasnoB koHTpossi auarHoctuku CJ/IBC u CTC. PackpbiTbl
BO3MOXHOCTH TIPUMEHEHHSI KOHTAKTHBIX KOMMYHHKAIIMOHHBIX CHCTEM C IIUPOKHUM CIIEKTPOM
koHTponst paborel CIABC u BcrmomorareslbHBIX MEXaHH3MOB, OO0ECHEUMBAIONIUX ONpPEIeICHHBIN
YPOBEHb HAJIE)KHOCTH, TPpeOyeMbIil HaI30pHBIMU OpraHaAMU

Jana oneHka OeCHpOBOJHBIM CHCTEMaM KOHTPOJISi W OTOBEHICHHs 3a paboTol CyJ0BOrO
o6opyznoBanus. OHU B TIEPCIIEKTHBE AOJDKHBI 00ECTIEUNTD IIMPOKHUN UAa30H KOHTPOJISL U OIOBELICHUS
BCEX OTKJIOHEHMH M HEUCHPABHOCTEH B CyJIOBBIX MEXaHHM3Max U cuctemax. Hax dem ceromus paGoTaroT
MHOTHME Hay4HbIC LEHTPbI M Ja0OpaTOpuH, IMBITAsACHh JOBECTH MX HAICKHOCTH A0 TpeOyeMOro ypoBHS,
BBICTABJICHHOT'O HA/I30PHBIMH OpraHaMH 10 KOHTPOJIIO 32 IJIABAHUEM MOPCKHUX U PEYHBIX CY/I0B.

[lo MHEHuUIO aBTOpa CTaTbH, MPEIUIOKEHHBI UM METOJ| TEPMOKOHTPOJS IUCTAaHIMOHHBIM
TEPMOMETPOM C JA3epHBIM yKa3aTeneM Ipu ocMotpe aetanei «/Ipmxenus» CABC n koHTposneM npu
HECEHUH BaxXThl B MAIIMHHO-KOTENbHOM oTHesieHn MKO, MokeT OBITh C YCIIEXOM pacipOCTpaHeH Ha
MOPCKOM H pedHOM (ioTe.
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OCOBJINMBOCTI BPAXYBAHHA TEPTS ITPU
BUTAI'YBAHHI 3 HIOTOHIIEHHAM JBOIIAPOBHUX
3AI'OTOBOK

K. m. . bBopuc P. C.,
K. m. H. Xonaeik O. B.,
Buwnescokuii I1. C.

Ykpaina, Kuie, Hayionanvnuii mexniunuii ynisepcumem Ykpainu «Kuiecokuii
nonimexniunuii incmumymy imeni I2opa Cikopcokozo»

Abstract. This article presents a theoretical analysis of the calculation of the stress-strain
state of a joint two-layer drawing with thinning workpiece, taking into account the friction forces by
using the power balance. The analysis of key parameters of the stress-strain state of the process of
drawing with thinning. The proposed model for calculating the process of drawing with thinning two-
layer workpiece, which takes into account the main factors that affect the process of deformation, such
as the geometric parameters of the layers of material and equipment, the mechanical properties of the
metal layers of the workpiece, the friction force of contact, and others. It is shown that the error in the
calculation results for perfectly plastic material without the friction forces and the calculation taking
into account the friction forces for the process of drawing with thinning does not exceed 10-11 %,
accuracy of numerical calculation does not exceed 5-6 %.

Keywords: perfectly plastic, two-layer workpiece, the stress-strain state, mechanical
properties, contact friction force, the joint drawing, the method of power balance.

Beryn. B pobGorax [1-5] mpencraBienuii croci® peanizaiiii  TEXHOJOTIYHOTO MPOIECY
BUTOTOBJICHHS OiMeraneBux TpyOuactux enemeHtiB (BTE) mmninapuunoi gopmu. B mux pobdorax
aBTOpaMHU HaBeJEHO peaiizallito MamuHOOyaiBHOI TexHousorii BurotosneHHs BTE, teoperwnuni Ta
MPAaKTUYHI MiCTaBy IS 11 peaizaiii, HanpsMu po3BUTKY crioco6iB BurotosneHHs bTE 3 pisHOpimHIX
METaJiB BUTATYBaHHSIM, BIUIUB Ie€OMETpii poOOYOro iHCTPYMEHTY Ta HaBEIEHO PEKOMEHAALil LI0A0
peautizaiiii mporecy CyMiCHOTO BHTATYBaHHS 3 IOTOHIIIEHHSM, 3 Pi3HOPITHHX JINCTOBUX MaTepialiB.

TeoperuuHi OCHOBM Ta aHaji3 GHEPrOCHJIOBHX IAapaMETpiB NpOLECy Ta I'PaHUYHUX YMOB
CTyIIeHiB JlehopMaliiii Ipu BUTATYBAaHHI 3 MOTOHIICHHSIM IWIIHIPHYHUX BUPOOIB MPUCBIUYCHI pOOOTH
[6-8]. ¥V BkazaHux BHIE poOOTaxX MpEACTaBICHI TEOPETHUYHI JIOCIHIPKEHHS, SKi BUKOHAHI IMUIIXOM
BUPILIICHHS] CYMICHUX PIBHSHb PIBHOBAarM Ta YMOB IIACTUYHOCTI.

B monepennix poborax [9] aBropiB craTti Oynu po3risHYTI KiHEeMaTW4Hi Ta Jgedopmariiiai
0ocoOmBOCTI  AeQOpMyBaHHS  JBOIIAPOBOI  3arOTOBKA  METaliB 3  i/ICAIbHOTUIACTHYHUMH
BJIACTUBOCTSIMHU JJIs1 YMOB rapsiuoi nedopmarii 6e3 BpaxXyBaHHS CHJI TEPTA HA KOHTAKTHUX ITOBEPXHSIX.
Iloka3aHo, 1m0 BpaxyBaHHS CHJ TEPTA MOXKE 3a0E3MEeYUTH TOUHICTh PO3PAXYHKY MapaMmeTpiB
HanpyXeHO-1e(OpPMOBAHOTO CTaHy.

PesyabTaTtu pocaimkens. B gaHiii poOOTI aBTOpaMu  PO3TIISNAETHCS  TEOPETHUHHMA
PO3paxyHOK TPOIIECY CYMICHOTO BHTSATYBaHHS 3 TOTOHIICHHSM JIBOIIAPOBOI 3arOTOBKH 3
BpaxyBaHHSM TEPTs Ha TPAHUYHUX MTOBEPXHAX MIXK [IapaMu 000X MaTepialliB Ta IHCTPYMEHTOM, 3MiHa
TOBII[MHH IIAPIB METANIB, HAIIPYKEHO-1e(hOPMOBaHHI CTaH HA TPaHUYHIN MOBEPXHI JBOX MaTepialiB
Ta 3MiHa MIBUIKOCTI B ocepeliky aedopmarniid. ToMy TeopeTHUHUI aHaIi3 po3paxyHKy BHTSATYBaHHS 3
MOTOHIICHHSM JIBOIIIAPOBOT 3arOTOBKH MWIIHAPUYHOI (POPMH 3 BPAXyBaHHSIM CHII TEPTS € aKTyaJTbHOIO
HAYKOBO TEXHIYHOIO 33/1a4€0.

Metor0 naHOi pPOOOTH € TEOPETHYHHWH aHalli3 IMPOILeCy CYMICHOTO BHTATYBaHHSA 3
MOTOHUICHHSIM JIBOIIAPOBOI 3arOTOBKM 3 BPaxyBaHHSAM TEpTs Ha KOHTAKTHHX IOBEPXHSAX METOIOM
OanaHcy MOTY>KHOCTEH.

Cunmu Tteprs B ocepenky aedopmarii, e 3aroroBKa CTHCKYETbCS MK IIyaHCOHOM Ta
MaTpHIIEI0, MAIOTh Pi3HI HAIIPSIMKH.

OCKiNbKH 3aroTOBKa MEPEMIIy€eThCsl BIAHOCHO MAaTpHIl y HANpsIMKY pyXy IyaHCOHA, CHIJIA
TEpTS, IO JIF0Th Ha 30BHILIHINA MOBEPXHI 3arOTOBKH, MAalOTh HANPSM, KUH € 3BOPOTHIM JI0 HANpsMy
PYXy IyaHCOHa.
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[lonoBskeHHs 3aroTOBKH NPH MOTOHIIEHHI MPUBOAMTH O TOrO, IO B Ocepelky aedopmarii
BOHA MEPEMIIIYETHCS MO MYaHCOHY Y 3BOPOTHOMY HANpsIMKY, a CHJIM TePTA Ha BHYTPIIIHIN MOBEPXHi
3arOTOBKH AIIOTh Y HAIIPSIMKY PYXY IIyaHCOHY.

Cunu Tepra Ha 30BHIIIHIM MOBEpPXHI 3arOTOBKM BUKIMKAIOTH 301bIICHHS HANpyXEeHb
PO3TATY, IO TiIOTh Y CTIHKAaX MPOTATHYTOI YACTHHU 3aroTOBKU. CHIIM TEPTS HA BHYTPILIHIN MOBEpXHi
3arOTOBKM PO3BAaHTAXYIOTh HEOE3MEeYHUIl Iepepi3, 3MEHIIYIOUM HAIpPYXEHHS pPO3TATY Yy CTiHKax
MPOTATHYTOI YaCTHHU 3ar0TOBKH [6].

BinMiueHi 0coOMMBOCTI BUTATYBaHHS 3 MOTOHIIEHHSM CTIHKH € OCHOBHOKO MMPHYHUHOIO
MOJKJIMBOCTI JIOCSITHEHHS BIIHOCHO BENIMKHUX JOIMYCTHMHX JedopMaliiii mo TOBIIWHI 3aTOTOBKH, fKi
XapaKTepU3yIOTHCS 3HAYHUMHU 110 BEJIMYUHI paJialbHUIMHU HAIIPY>KEHHSIMH.

PosrnsiHemMo aHami3 eHEProcWIOBUX MapaMeTpiB BUTATYBaHHS 3 TOTOHIICHHSM, 3
ypaxyBaHHSIM CHJI TEpTS Ha KOHTAaKTHUX TMOBEPXHAX BUKOPHUCTABIIM Ui LLOTO METOZ OanaHcy
MOTYXKHOCTEW. AHaJli3 HaNpy>KeHO-/1e()OPOBAHOTO CTaHy BUKOHAEMO Ha OCHOBI KiHEMaTHYHOI MOJENi
JeopMyBaHHS JIBOILAPOBOi 3arOTOBKM TPU BHUTATYBaHHI 3 MOTOHLICHHSM, IIO HaBeACHA B poOOTI
aBtopiB [9]. [IpuiiMaeMo TakoX OCHOBHI MPHITYyLICHHS MO0 MHPOLECY Ta MO3HAYCHHS OCEPEAKY
nedopmariii, aki mpuitHsTI B po6oTi [9].

CknazemMo piBHSIHHS OallaHCy MOTY)KHOCTEH 7Sl ocepeaKy AeopMalliil mepuoro mapy, skui
oOMexenwii paiycamu Ry i R 5!

N, =N, + N, + Ngr1 + N% + Nm +Ny +Ng (D)

O

ne N, — HOTYXHICTb, K4 BUTPAYa€ThCs HA TEPTS MiXK 3arOTIBKOO 1 IlyaHCOHOM;

N, — MOTYXHICTb, Ika BUTPA4a€ThCs HA TEPTS MK LIAPAMHU OIMETAIIMHOT 3aTOTiBKY;

2

N, — IOTYKHICTb, IKa CTBOPIOEThCS HANPYKEHHAMHU O, ;

N  — mOTyKHICTb, IKa CTBOPIOETBCS HANPYKEHHAMU O, ;

N , ~ TOTYXKHICTb, SIKa CTBOPIOCTBCS HANPYKEHHAMU 7 ;

3¢

N, — IOTYXHICTb, SIKa BUTPAYacThCsl HA 3CYB 110 pauiycy Riy;

Ng — IOTYXHICTb, IKa BUTPAYA€ThCs HA 3CYB 110 paiycy R p;

Ry — 30BHIIIHIN pajiyc ocepenky aedopmariiii i-ro mapy;

R |p — BHYTpimHIN paaiyc ocepeaky nedopmalii i-ro mapy.

Buxonsgun 3 piBHAHHSA OajaHCy NOTY)KHOCTEH MOXKHA 3HAWTH MOTYyXHICTB N, , sKka
1

BUTPAYAETHCS HA MOJOIaHHS ONopy AeOpMyBaHHS B IEPIIOMY LIapi:

N, =N, +N% +N_, . (2)
Bupas nns Buznauenus N ., MAae€ BUTIIAL!
N, =[[[oszav, 3)
\

Jie O — PaHULIA Teuii METay MepIIOro mapy;

dV — enemenTapHuit 00’€M OcepeKy IUIACTUYHOI e opMartii;
& — IHTEHCHUBHICTb IIBHAKOCTEH Nedopmartiii.
IHTeHcuBHICTE MIBHIKOCTEN Aedopmartiii JopiBHIOE [9I]

:iVoRm .

& NG

ne Vo — NBUJIKICTh PYXY ITyaHCOHA.

(4)
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Toni piBasiHHS (3) npuiiMe BUI

R,

T2 V,R
N, = | =05 —5>adr, (5)
I RCER

JIe O — KYT HaxXWIy ocepeaky nedopMartii i-ro mapy.
[IpoinTerpyBasiuu (5) 0OTpUMAaEMO 3HaYE€HHs NOTYKHOCTI N, :
1

V,R
) =2y YR gy B (6)
BT Ris

3HalieMO TOTYXHICTh, KA BUTPAYAEThCS HA TMOMOJAHHS CHJ TEPTS 1O MyaHCOHY 3TiTHO
BUpa3sy:

N

Ny, =7V, F, ()
A€ 7, — JOTHYHE HANPY KEHHs HA KOHTAKTHIN MOBEPXHI;

F =R, —R — mroma KOHTaKTHOI IIOBEPXHI.

Hanpyxenns 7, OGepemo mo sakony Kymoma: 7, =f4-0,, g4 — KOCDILIEHT TEPTA MK

3arOTOBKOIO 1 TyaHCOHOM.

__i . h VoRig _
Ny, == (1-n S B p, R, ®

3HaiIeMO IMOTYXHICTh, sSKa BHUTPAYa€ThCS Ha TOAONAHHS CHJI TEPTS IO 30BHIIIHIA Ta
BHYTPILIIHIHA TPaHHMIIi OcepesKy Jedopmarriit:
3¢ _
Nri =T .Vzc : cm’ (9)

(oF

St

ne r,, = — IOTHYHE HAIPy>KEHHS Ha ITOBEPXHI 3CYBY;

V_ — IIBHIKICTb METAJTy Ha IOBEPXHI 3CYBY;

3c

F, — mioma 3cyBy.

3

N* = Os, VOR:LB a

WS T 9 e (0
w _ 95 VR, @
NRlH —T%tijﬂ_'al (11)

3Haii/1IeMO aHaJOTIYHUM YMHOM TIOTYXKHICTh, SIKA BUTPAYA€ThCSA HA TEPTSA MIXK IIapaMH JIBOX
: M . . MC .
pi3HOpiaHKEX MaTepiamB N, 7

- 2 H Vo B
N;:; = _ﬁﬂzo-sl (1_ In RiTjr—F\;l(RlH - RlB) (12)

ne (L, — KoeDillieHT TepTs MiXk IapaMu.
BuzHaunmo HampykeHHs O, Ta pPO3paxyemo MOTyxHicTb N_ = sKa CTBOPIOETHCS

Z u

HAIPYKEHHSM O, B CTIHIII [IEPLIOTO 1Iapy:
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N, =o,ReaV,. (13)

4

J11st 3HAXOJKECHHS HATIPYXKEHHSL O, 3alMIIEMO BCI CKJIAI0BI PIBHAHHS OaJlaHCy MOTYKHOCTEH

N%:N +N + N, N+ NG (14)

[licns mincranosku (6),(8), (10), (11), (12), B (14) Ta 3poOHBIIM JesKi MEPETBOPEHHS
OTPUMAEMO 3HAYECHHS OCHOBOT'O HAIPYKEHHS O,

_i _ & (RlH_RlB)_ (_ hjx(Rm_RiB) ﬁ RiH
azl—\/éaslalvo{,uz(l In . j—ngal 4 1-1In . —R13a1 +2tg 5 ng .(15)

[TincraBumo 3HalineHe HampykeHHsa B (13) oTpumaemo 3HayeHHA mnoTyxHocti N_ Ta

1

MiICTaBIMO 3aMICTh I pafiyc R;g To/i oTprMaemMo:

Noq =%051a1V{ﬂ2(1—|” EHJ(RlH Rs) M[l_m%jw_,_mg% EH} (16)

B Ry 8 B

Bu3HaunMO MOTYKHICTh aKTUBHUX CHII MIPU BUTATYBaHHI Apyroro mapy. st mporo, sk i B
PO3paxyHKy MEPILOro Mapy BUALTAMO ocepeok aedopmaltii, sikuii oOMexeHuit pagiycamu Roy i R 25

_ Mc 3¢ 3¢
N,=N,, +N, +N, +N_ +N +Ng +Ng . 17)
ae N, — IOTYKHICTb, K& BUTPA4a€ThCsl HA TEPTs MUK 3arOTIBKOKO I MATPULICHO;

N, — MOTYXHICTb, IKa BUTPAYa€THCS HA TEPTS MK WApamMu OiMETalliMHOI 3arOTiBKHY;

N, — IOTYKHICTb, IKA CTBOPIOETHCS HANPYKEHHAMHU O,

N  — mOTyXHICTb, KA CTBOPIOETHCS HANIPYKEHHAMU O, ;

N ,, — TIOTYXKHICTb, SIKa CTBOPIOETHCS HATPYKEHHAMU 7, ;

3C

N — MOTYXXHICTb, sIka BUTPAYa€ThCS Ha 3CYB MO paziycy Roy;
3C

N, — HOTYXHICTb, SIKA BUTPAYa€ThCs HA 3CYB 11O pajiycy Rop.

Sk i B mepuioMy BHMAJAKY MPH PO3paxyHKY IMEPIIOrO LIapy BHXOJSYU 3 PIBHSHHs OajaHCy
NOTYXKHOCTI  MOXKEMO 3HAWTH NOTYKHICTH N, , sKa BHTPa4ya€TbCs HA MONOJAHHS ONOPY

neopMyBaHHS B IPYyroMy Iapi BOHa JJOPIBHIOE:

N, =N, +N_+N_; (18)

Op, Tro,

Bupas qis 3naxomkenns N s, MA€ BUIIIS]
N, =[[[oy,e,dv; (19)
\

Jie O, — IPaHMLs TeYii MeTaly Ipyroro wapy.

[HTeHcuBHICTH IBUAKOCTEH aedopmMaliil 1uis Apyroro mapy aopisHioe [9]:

iVORZB

&, = NG (20)
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Toni piBusiaus (19) HaOyxae BUIALY

R
T2 V,R
N, = R'L N %azdr, (21)
[Ipo inTerpyBaBmm Bupas (21) orpumaemo:
V,R
N 2 2z nRZ—H. (22)

0, — =05 2|
’ \/§ ©or? Ros

3HaliieMO TOTYXKHICTb, sIKa BUTPA4a€ThCsl HA MOMOJNAHHs cvil TepTs no marpuui N, mpu
YMOBI, IO JIOBXXUHA KOHTAKTHOI JUISTHKH JOPiBHIOE Ry — Rop:
N,, =7V, F, (23)
ne 7, — JIOTUYHE HANpPYy>KEHHs HAa KOHTAKTHIH IOBEPXHI;
F =R,,, =R,z — m10111a KOHTaKTHOI IIOBEPXH.
Hanpyxeunns r, Oepemo 1o 3akony Kynowa: 7, =, 0, , p; — KOehILIEHT TepTs Mix

3arOTOBKOIO 1 MaTPUIICIO.

RZH

2 V,R
Nmp{H = _ﬁ /J3O-SZ (1_ InTj%(RZH - RZB ) (24)

3HaliIeMO TOTY>KHOCTI, 5IKi BUTPAYatOThCsI HA 3CYB 10 aHAJIOTI] 3 TIEPIIAM IIApOM JUTS IPYTOTO IIapy:

N;‘: = T3C .Vzc ’ cm; (25)
Os, .
ne 7, = — JIOTMYHE HAIIPY>KCHHS HA IIOBCPXHI 3CYyBY.
3C O- 2 a .
Ny = 28 Vrztg?zRZBaz, (26)
3¢ O- 2 a
Ny = 25 V. tg ?2 Ry Oy (27)

3HaliIeMO TOTYXHICTh, $IKa BUTPAYa€TbCs Ha TEPTS MK IIapamMH JBOX PI3HOPIIHUX
MaTtepiais:

me 2 R V. R
N, :_ﬁﬂzasz (1—In%)%(R2H—RZB). (28)

ne (L, — KoeillieHT TepTs MiXk IapaMu.
[oTyXHICT, sIKA CTBOPIOETHCS HATIPYXKEHHAM O, B CTiHI APYTOro Mapy:

N, =0, RV, . (29)

UZZ

J11st 3HAXODKEHHS HATIPY)KEHHS O, 3aIlMIIEMO BCl CKIIaJIOBI PIBHSHHS OaaHCy MOTYKHOCTEH

N, =N

O-‘

+ N+ Nf)2 + N;;, + N;ZE. (30)

mp,
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3p06I/IBIHI/I ):[eﬂKi MEPETBOPCHHA OTPUMAEMO 3HAUYCHHA OCbOBOT'O HAIIPYKCHHA Gzz .

R, —R R,y —R
o, :ias 052Vo|:/'13 (1—In R j( 2~ R ~ (1—In R )( alit) +2tg 22y |nR2—H} (31)
3 r 28%> r 28%> 2 Roe

ITincraBumo 3nalinene HampyxenHa B (31) oTpumaemo 3HavyeHHs noTyxkHOCTI N_ Ta
2

MiJICTABUMO 3aMICTh T pafiyc RogToi oTpumaemo:

R, —R R, —-R
N, :iaszazv{y{l—ln RZHJ( . ZB)—,uz[l—ln RZHJX( & ZB)+2tgﬁ+lnRZ—H}(3Z)
“ \/§ Ros Rs, 2B 282 2 R.s

3nadimoBmm notykHocti N Ta N_  3HaiIeMo 3arajibHy MOTYKHICTH JUIS IIEPIIOrO Ta
3 2

apyroro mapy N

N zigslalv{,,z(1_.,1%}@_%[1_.an_HjMﬂtgﬂle_H}

’ \/§ B Ry Rig Ry 2 Rig (33)
+1082%V{ﬂ{1_.nRﬂJ@_ﬂz{l_.nRﬂ]@mg%.n RZH}
\/§ R.g R,s, 28 280> 2 R.g

Jus 3pydHOCTI aHamizy mpormecy 3poOMMO 3aMiHy pajiyciB ocepeaky nedopmariii Ha
MOYATKOBI Sjyy Ta BUXiHI Sig TOBIIMHU MIAPIB BUXOASTYH 3 TEOMETPHUYHUX CITIBBITHOIICHD:
BHCOTa OCepeAKy Aedopmartii.
h=(Son-Sak)tg;

KYT ocepeaky nehopMarrii

S.
iB .
o =—,;
S
CHIBBiTHOIIIEHHS MIX IIapaMy Ha BHXO/II
st = Sk - SlB .

3 ypaxyBaHHSM BCiX 3aMiH OTPUMYEMO:

Sony — S )t Son — S ) Ct
N :iasﬂlV{ﬂz(l"”zﬂJ( r 2 ga—ﬂl(l—lnsﬂj( on = S )9,

” \/§ 18 Sie 18 Sis
Son — S JCt
TN |nsﬂj|+iﬁszazvo {ﬂg (1—In San ]( on ~Sur)19a =y X (34)
1H Sie \3 S~ St S~ S
Sk — S Sk — S Siu Sk — St

PiBusinast (34) mae omHy HeBimoMy — Sip. [y BH3HaueHHS ii BHKOHYEMO MiHiMi3alito
MOTY>KHOCTI IIPOLIECY
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oN
% -0, (35)
S,

Otpumane piBHSHHS (35) BUPIIICHO YMCETTFHIM METOIOM IPOCTHX iTepariil. Pe3ymsrat po3paxyHKy
Oyru TOPIBHSHI 3 pe3y IbTaTaMy PO3PaxyHKy O0e3 ypaxXyBaHHS CHII TepTs Ta MPe/ICTaBIeH] Ha PUCYHKY.

SlB,MM
06
/
R
055 —
| 3 I
—
//t
Z
e
04 Os,
qz 04 46 a8 7 p
S

2
Puc. 1. llopisnanus pe3yrvmamie po3paxyHKy:
1 —ideanvronnacmuynuil mamepian 6e3 8paxy8anHs Cul mepmsi;
2 —mamepian 3 8 paxy8aHHAM Cul mepms,; 3 — YUceibHUll po3PAXYHOK

[lopiBHAHHS pe3yibTaTiB PO3PAXyHKY 11€aTbHOILIACTUYHOTO MaTepiamy 0e3 BpaxXyBaHHS CHII
TEpTS, KUK OTpuMaHo B poboti [9], Ta po3paxyHKy 3 BpaxyBaHHIM CHJI TEPTS 3a JAHOK POOOTOIO
MOKa3ye, M0 MPH BpaxyBaHHI CHJI TEPTS JJIsl MPOIECY BUTATYBAaHHS 3 MOTOHIICHHSIM HAa BHUXOJI 3
MaTpHIll PO3PaxyHKOBE MOTOHIIEHHS INapy Marepialy 3 MEHIIMMHU MII[HICHUMH BJIACTHBOCTSIMH
(0s51<0sz) TPOSIBISIETBCST B OLTBIIOMY CTyIeHi. B pe3ysibrari IIbOrO YTBOPIOETHCS MOXHOKA MpH
MOPIBHSHHI TaHUX PO3paxyHKYy, sika He nepeBunrye 10-11 %. Lls TenmeHIis miaATBEPIKY€EThCS TaKOXK
YHCEIbHUM PO3PaxyHKOM. B3aeMHa dMcenbHUX pe3ynbTaTiB 3 pe3ysibTaTaMy, IO OTPUMaHi B JaHid
po0ori, He epeBuILye 5-6 %.

BukopucTaHHs METOJMKH, IO OnKcaHa B poOoTi [9], m03BOJIIE TaKOXX MPOBECTH aHai3
HaIpPYyXEeHO-e(hOPMOBAHOI0 CTaHY METay B OCepeIKy aedopMaltiii.

Takum YMHOM TOKa3aHO, IIO0 Pe3yJbTaTH OTPUMAaHI B pOOOTI MOKIIMBO BUKOPHCTOBYBATH MPU
MPOEKTYBaHHI NPOLECIB BUTATYBaHHS 3 TOTOHIICHHSM JABOILIAPOBUX BUPOOiB.

Bucnoskmu.

1. Ha ocHOBI TeOpeTHYHOTO aHai3y HalpyXeHO-1e()OPMOBAHOTO CTaHy B OcepenKy Aedopmartii 3
BUKOPHUCTAaHHS MOJISI IIBUAKOCTEH NEpEeMilIeHb MaTepiajbHUX YacTOK Ta METOLY OalaHCy MOTYXHOCTEH
OTpUMaHa MOJEJb MPOLIECY BUTSATYBAHHS, 11O JI03BOJISIE PO3PaxOBYBaTH HEOTHOPIIHICTD nedopmariiii Ha
BUXO/I 3arOTOBKU. 3alpONOHOBaHAa MOJIENIb BPAaxXOBYE OCHOBHI (DaKTOpH, IO BIUIMBAIOTH Ha MPOLEC
nedopMyBaHHS, TaKi sIK TEOMETPUYHI TIapaMeTpH 1IapiB MaTepialy Ta OCHAIIECHHS, MEXaHIuHi BIACTUBOCTI
1apiB METaTy 3arOTOBKH, CHJIM KOHTAKTHOT'O TEPTS Ta THIIII.

2. TeopetndHo MeTONOM OallaHCy IOTY)KHOCTEH OTpUMAaHE PIBHSHHS, 32 JIOIOMOTOIO SIKOTO
BUKOPUCTOBYIOUH METO/ MIPOCTHX ITepallii po3paxoBaHa BEIMUMHA TOBIIMHN MaTepialy, sika OTPUMYEThS
Ha BuXomi 3 Matpuii. [lokazaHo, MO MOXWOKa pe3yNbTaTiB PO3PaxyHKY Uil 1IebHOIUIACTHYHOTO
Marepiany 0e3 BpaxyBaHHS CHJI TEPTS Ta PO3PAXYHKY 3 BPaXyBaHHSIM CHJI TEPTSI JJIsI IPOIIECY BUTATYBaHHS
3 moToHeHHsM He nepeBuirye 10-11%, a moxuOka 3 pe3ynbTaraMH YHCEILHOI'O PO3pPaxXyHKy HE
niepesuIye 5-6 %.
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YCOBEPIHIEHCTBOBAHUSA TEXHOJIOTMYECKOHN
CXEMBI OBBA3KHA B I'A3OKOMIIPECCOPHbBIX U
JOKUMHBIX CTAHIUAX

0. m. H., npogpeccop Hopazum Abynvghac oznvl I'abuoos,
accucmenm Paous Caoynna xoi3vt Haoxcagprynuesa

A3zepoaiioxcan, 2. baky,
A3zepoaiioycanckuii 20cy0apcmeeH blil yHUGEPCUNEen HehmU U RPOMBIULIEHHOCIU

Abstract. A daily measurement of the volume of compressed gas on the withdrawal of gas
compressor and booster stations shows that the productivity of gas-powered compressors is
significantly reduced compared to the manufacturer's passport.

n this work, in order to minimize technical and technological obstacles, especially on the site
of suction gas communication and to ensure maximum uniform distribution of gas through suction gas
lines, a new efficient technological scheme for piping gas communications at gas compressor and
booster stations is proposed.

Keywords: gas compressor and booster stations, compressed gas, gas-lift method of oil
production, tying schemes

AKTyaJIbHOCTh PadoThl. B mocnemHne roasl B 00NacTH pa3paOOTKH M OKCILTyaTalllH
HE(TEra3oBbIX MECTOPOKACHUI NPOM3OLLIM CYIIECTBEHHbIE M3MEHEHHSA, OCOOCHHO B 4YacTH
NPOEKTHPOBAHUSI M OKCIUTyaTallud He(TEra3oBbIX CKBOXWH KaK COCTaBHas 4YacTb IPOEKTOB
pa3paboTKM M TpOMBICIOBOro obycrpoiictBa. I[lpm 3ToM B cocraBe mpoekTa oOycTpoHCTBa
HeTera3oBbIX MECTOPOKACHUH oO0mmas cucteMa «cOopa, TMOATOTOBKH M TPaHCIIOPTHPOBKID
JI0OBIBACGMOM TMPOIYKIIUH 3aHHUMaeT ocoboe mecto. O0Ias cucTeMa B JalibHEHIIIEM Pa3BETBIICTCS B
JBYX HampaBJICHUSX: cHCTeMa cOOpa, MOATOTOBKH M TPAaHCIIOPTUPOBKH XHUIAKOCTH (HedTh, Boja) U
cuctema cOopa, MOATOTOBKM M TPaHCIIOPTHUPOBKH Tazay. [lociemHsisi TO)e pa3BETBIACTCS B JIBYX
HaNpaBJICHUSIX: CUCTEMA CXKATHsI M HaArHETaHWS rasa B ra3iu@THON J00bMM HEPTH | ra3a, U cucreMa
TpaHCIIOpTa raza K MoTpeOUTeNIo.

Kak wn3BectHo, mociie (HOHTAaHHOW SKCIUTyaTallMd C LEJIBI0 MOAACPKaHHS SHEPruy IUIacTa,
9KCIUTYaTAIlMOHHUKH TPHUMEHSIOT Ta3iu(THYIO 3KCIUTyaTaldi0 C TIOMOLIBbIO 3aKauKH ra3a BBICOKOIO
nmasineHust [1]. Oror merton mnosbimaer 3()GEKTUBHOCT Ta3nudTHOM m00bMM HedTH W rasa Ha
MECTOPOXKICHUH M TIO3BOJISIET CTUMYJHMPOBATh 3HEPreTHUYECKHe IMOKa3aTead MecTopoxiaeHui. Ha
MECTOPOXKICHHAX LETeCO00pa3HO NPUMEHEHNE KOMIIPECCOPHOIo ra3ingTHOro crnocoda 100eu HehTH U
raza. akTopoM OKa3bIBAIOIIMM CYILECTBEHHOE BIMAHME HA 3(QQEKTUBHOCTh NPUMEHEHHUS TaKOU
ra3aiTHON CXEMBI SIBJISETCS 3AMKHYTOCTh CUCTEMBI MCKIIIOYAIOLIEH OTEPH Ta3a, HelPephIBHOM Mogaun
CXKaToro rasza 1o He(TerasoBbIM MECTOPOXKIACHHSM M BOCCTAHOBJICHHS SHEPreTHUYECKHX IOKa3aresen
miacta W ypoBHs J0ObIBacMOM TpoayKuuu. Kpome Toro, KOMIIPECCOpHBIH Ta3nmudT MOBBIIIACT
3 PEKTHBHOCTh TEXHOJIOTHUECKOTO Ipollecca JJOOBIMM W CTa0WIM3allMM  YPOBHS, BBICOKHH OTOOp
JI0OBIBAEMOro He)TH U ra3a, OCOOCHHO JUIsi MECTOPOXKIICHUH, KOTOPbIC HAXOAATCS B CPEAHEH U MO3IHeH
craausix. bornee Toro, KomrpeccopHas ra3iu@THas dKCIUTyaTanys HeTera3oBbIX CKBKUH 3HAYNTEIHHO
yAydIiaeT Takue (akTopbl, Kak OOBOJHEHHOCTH MPOMYKIHH, 00pa30BaHHE BHICOKOBS3KOW 3MYIIBCHH,
TIOTEPIO JIABJICHUSI IIPU TPEHUHU B CTBOJIC W BBIKHMJIHOW JIMHUM CKBYKHHBI, TIECKOIPOSIBIICHHUS, 00pa3oBaHme
recyaHoi MpoOKH B 3200€ M B CTBOJIE H JP.

VYuuThiBas, 4YTO B MpoLecce OKCIUIyaTalud He(TEra3oBbIX CKBAXHH KOMIIPECCOPHBIM
ra3nuQTHBIM CIIOCOOOM TEXHOJOTMYECKHE MapaMeTphl I1acTa U, COOTBETCTBEHHO, B 3200€ OCTOSHHO
MEHSIIOTCS, CJIEI0BATENbHO, MEHSIOTCS TEXHOJOIHUECKHE NapaMeTphl JOOBIBAEMOM MPOAYKLMH B T. U.
raza. [loaromy cucrema «cOopa, MOArOTOBKM M TPAaHCIOPTUPOBKH Ta3a» SBIISETCS OCHOBHBIM
TEXHOJIOTHYECKHM TIPOLIECCOM, B KOTOPOM «cOOp, MOATOTOBKH M TPAaHCIOPTHPOBKH» Ha MpPHUEM
raznmu¢pTHeIX KommpeccopHblx craHimuid (I'KC) wim noxxumubix kommnpeccopHsix cranuuii (IKC),
MOITyTHOT'O HE(PTSHOTO Ta3a siBIsieTcs IIaBHBIM (hakTopom [2].

ITo mpoexty ctpoutensctBa [ KC wmn JIKC Ha ocHoBannu macnopTHeIX naHHbX [ MK, ucxoms u3
MOTPEOHOCTH CHUCTEMbI Ta3u(Ta B CXKATOM Tase, Onpeiensercs olllee WX KOJIWYECTBO C YYETOM
OJTHOBPEMEHHO pabOTAOIINX M PE3EPBHBIX arperaToB, U B utore ycranasiupaetcs 10 emuam MK,
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[pu nzyuennn padoter ['KC unu JKC B cucteme raznudra peanbHyro padoTy kaxmoro [MK
OTIpPENICNIUTh MPAaKTHYECKH HEBO3MOKHO. Tem Ooniee M3-3a 4acTOro M3MEHEHHsSI TEXHOJOTHUYECKHX
napamMeTpoB TOMYTHOrO HE(TSHOrO raza W HAJIMYUS B HEM B MapogazHOM COCTOSHHUU TSKEIBIX
YTJIEBOJIOPOIHBIX KOMIIOHEHTOB U MEXaHWYECKHUX MpUMecEel ycTaHOBUTh, B kakoM I'MK mpoucxonsr
TEXHUKO-?KOHOMHUYECKHE OCIOXKHEHHS, HE MPEACTABISAETCS BO3MOKHBIM.

[ToaToMy mpW TakOM TEXHOJOTHYECKOM IIPOIIECCE HEBO3MOXKHO CYyAWUTh 00 3(hdeKTHBHOCTH
pabots kaxaoro 'MK, 9To mpHBOIUT K OOIBIITUM HorpemHocTsIM B padote B mesmom I'KC wm JIKC.

[IpombicioBast TIpaKTHKa, T MPOU3BOANUTCS €KECYTOUHBIA 3aMep o0beMa CKAaToro rasza Ha
Beikuze I'KC mmm JIKC mokasbeiBaeT, 9To mpom3BoAuTeasHOCTH ' MK 10 cpaBHEHHIO ¢ TTaCIIOPTOM
3aBOJIa-U3roToBuTeNs cHmkaercs Ha oomeM Beikuae I'KC mmn JIKC na 18+20 %. Takue CHIbKeHHUS
npom3BoauTebHOCTH ['KC mm JIKC B OCHOBHOM CBSI3aHBI ¢ HIDKECICAYIOIIUMH HEIOCTaTKaMH B
TEXHOJIOTHYECKOM IIPOIIECcCe.

1. YacTeie M3MEHEHHUS] TEXHOJOTHYECKHX MapaMeTpOB MOIyTHOTO HE(PTSIHOTO Tra3a 3a CUeT
YBEJIMYCHHSI THAPABIMYECKOTO CONPOTUBIICHUS B ra3oBbix koMmMmyHukarmsx ['KC umu JIKC.

2. JlomONHUTENbHBIE U3MEHEHUSI TEXHOJIOTUIECKUX MapaMeTpoB MOMYTHOro He(TSHOro rasa
3a CUET YBEJIWYCHUS THIIPABINUECCKOTO COMPOTUBIIECHUS B ra30BbiX KoMMmyHuKanusax ['KC nmu JJKC.

3. M3meHeHus 3HaYEHUI TEXHOJOTHMYECKHUX MApaMEeTPOB MOMYTHOTO HEPTSIHOTO Tra3a 3a cyeT
HEPaBHOMEPHOT'O MOCTYIUICHHS ra3a 1Mo X0y JBMKEHUS BO BcackiBaromuii yaactok ' MK.

B nmemsix yMeHbIICHHS [0 MHHMMyMa TEXHMYSCKHX W YaCTHYHO TEXHOJIOTMYECKUX
MPEMATCTBUH, OCOOCHHO Ha YYacTKe BCACBIBAIOIICH Ta30BOH KOMMYHHKAIMM M OOCCIICUCHUS
MaKCHMyM pPaBHOMEPHOTO pacHlpeelieHHs] Ta3a IO BCACBIBAIOIIAM Ta30BBIM KOMMYHHUKAIIUSM,
aBTOpaMU peKoMeHIoBaHa [3] ycoBepmieHCTBOBaHHAs d(PPEeKTHBHAS TEXHOJIOTHUECKAs CXeMa OOBS3KH
razoBbix kommyHukanuii 'MK ycranosnennsie Ha I'KC wnu IKC, Puc.1.

nonyTHbIN HedTAHON ras O/
] 3

12
5 5

: %
%%ﬁﬁ”

W

Ha raznuTHbIE CKBaXMHbI UMK
10 N7 TpaHcnopTa K noTpeburento

12 11
Puc. 1. Ycosepuwencmeosannas mexnonocuueckas cxema 00613KuU 2a308blX KOMMYHUKAYULL 015
pasHomepHozo pacnpedenenus 2asa no xaxcoou I MK na I'KC unu JIKC
1-20n06HblE 2a30cenapamopsl; 2- 2a30npoB00 0Jist HANPABIEHUs 2a3d K eOUHOMY 8CaACbl8aAOWem)y
Kolekmopy; 3- omcexaiowas 3a08udicka, 4- edunsviti cacvisaiowuti 2azosuvii koarexkmop I'KC unu
JIKC; 5- npomesicymoutvle 2a30npogoosl,; 6- ecacviéarowjue eazosvie aunuu,; 7-1 MK; 8-evikuonvie
eazonposoovt I MK 9- npomesicymounvie 2a30npo6o0vl 8blcokozo 0asnenus ; 10-e0unviii 6b1KUOHOL
konnexmop I'KC unu JIKC; 11- npomulcnioswiil 2a30npo6oo 6vbicoko2o oasnenus; 12-evikuonvle
3A08UMNCKU.
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Lenvto  Oanmoui  pabOTHI  SIBIAETCS TIOBBILICHHE TPOM3BOAMTENLHOCTH — arperaTtoB  MpU
M3MEHSIOMMXCS TEXHOJOTMYECKUX TapaMeTpax IyTeM pPaBHOMEPHOIO pacHpesieNieHHsl MOTOKa rasa.
HoBu3Ha TexHOMOrMYECKONH CXEMBI B TOM, YTO JUI KaKI0H KOMIIPECCOPHOM YCTaHOBKU MPETYCMOTPEHBI
MPOMEKYTOYHbIE Ta30Bble JHMHUM W 3aIBWKKH C TOMOIIBI0 KOTOPOTO TEXHOJOTMYECKHH IpOIece
pacnpenienieHnsl Ta3a 1Mo yCTaHOBKaM OCYLIECTBIISIETCSl CaMOCTOATENIBHO HE3aBHCUMO JIPYT OT Jipyra, B
pe3yibTaTe 4YEro 3HAYUTENBHO CHIKAETCS CONPOTUBICHUE. PaBHOMEpHOE pacrpelesieHue rasa Io
KOMIIPECCOPHBIM ~ YCTaHOBKaM C  €AMHOIO  BCACHIBAIOIIEIO  KOJUIEKTOpPAa  BOCCTAHABIMBACT
MIPOU3BOJUTENBHOCTD YCTAHOBOK 10 PEKOMEHAALNH 3aBOAA-U3TOTOBUTEIISL.

Kax Bumgao w3 puc.l, momyTHBIH He(TSIHONW Tra3 HHU3KOTO JaBIEHUS dYepe3 TOJOBHEIC
razocemnaparopsl 1 U mMpOMEKYTOYHBIN Ta30MPOBOX 2, Yepe3 OTCEKAIONIYI0 3aJIBUKKY 3 MOCTYIaeT B
eIMHBIN BCACHIBAIOIINN Ta30BBIA KOJUIEKTOP HHU3KOTO JaBIEHUS 4 Ta3TU(PTHBIX HIN TOKAMHBIX
KOMIIPECCOPHBIX CTaHIWA. M3 eQHOT0 BCACHIBAIOIIETO Ta30BOTO KOJUIEKTOpa MOMYTHHIH He(TSIHOH
ra3 1Mo MPOMEXKYTOYHBIM Ta30MpPOBOJAM 5 W Yepe3 BCACHIBAIONIME 3aJBIKKA 12 (THI W MapKu
3aJIBIDKKMA BBIOMPAIOTCSl MPOEKTHON oOpraHu3anueil) MOCTyHmaeT pPaBHOMEPHO IO BCACBHIBAIOIINM
ra3oBbIM JIMHUSAM 6 U paBHOMEPHO pacCIpeleNsercss MO KOMIIPECCOPHBIM YCTaHOBKaM 7, TJe
JOXHUMasICh /0 TpeOyeMoro [aBJIeHWs, MO BBIKUIHBIM KOJUIGKTOpaM & depe3 MpOMEKyTOUHBIE
ra30MpoBOJBI BBHICOKOTO JaBiieHHS 9 MOMyTHBIH HEe(TSHOW Tra3 MOCTyHmaeT B CIUHYIO BBIKUIHYIO
JUHUIO BbICOKOTO aaBieHuss 10 M depe3 BBIKMAHBIE 3aJBUXKKH 12 MOCTymaeT B NPOMBICIOBBIN
razonpoBoZ; 11 BBICOKOTO JaBJCHUS sl TPAHCIOPTUPOBKM Tra3za B CHCTeMY ra3nu(THOH
9KCIUTyaTalliy CKBKUH HIIH APYTHUM MOTPEOUTEISIM.

[To mpeamaraemoii cxeme B pe3yibTaTe paBHOMEPHOTO PACIIPE/IEIICHNUS MTOMyTHOTO HEPTIHOTO
raza HU3KOrO JaBJICHUS, CHUYKAETCSl €r0 CONMPOTUBIICHUE MPU IBUXKEHHUU IO Ta30BOM KOMMYHUKALIUH,
00BeM rasa TMOCTYIAOIIETO BO BCACHIBAIOIIYIO IMOJIOCTh KOMIIPECCOPHOTO IUIMHApA 1-0i CTyIeHH
(TIpOM3BOIUTENBHOCTh KOMITPECCOPHOM YCTAHOBKH MOJTHOCTBIO 3aBUCHT OT HOPMAILHOW paOOTHI 3THX
MWIAHAPOB) AocTUTaeT 98 % ¥ MWIMHAPH 3aMONHAIOTCS HAa YPOBHE TEXHHUYECKOTO MACTopTa 3aBOJIa-
U3rOTOBUTENA. BHe3amHas ocTaHOBKAa 2-X, 3-X KOMIIPECCOPHBIX YCTAHOBOK C 3aKpPBITUEM JOCTYyIIA
MOIYTHOTO HE(TSHOTO ra3a HU3KOTO JABJICHUS Ha MPHEM KOMIIPECCOPHBIX IIMIMHAPOB HE BIHSIET Ha
PEKUM TEXHOJIOTHYECKOH pabOThl OCTAILHBIX KOMIIPECCOPHBIX YCTAaHOBOK.

BeiBogbl. Takum  o0pa3oMmM, B MEpCHEKTHBE BHEAPEHHE  YCOBEPIIEHCTBOBAHHOM
BBICOKOA()(EKTUBHOM TEXHOJIOTHUYECKON CXEMBI OOBSI3KH Ta30BBIX KOMMYHHKAIIWH, TPeIHA3HAYCHHBIX
qust mpoektupoBanus U ctpoutenberBa ['KC mmm JIKC, mMo3BOIUT yBETHUYUTH TMPOU3BOIUTEIHLHOCTD
I'MK coriacHO TeXHHYECKOMY MacOPTY 3aBOJ1a-U3TOTOBHUTEIIS.

JIUTEPATYPA

1. Acanos C. O., Anues B. ., Makapos B. B. HoBblil Hay4HBI 1MOAXOJT K ONpEICICHUIO
peanbHOI MPON3BOIUTEIBHOCTH ITOPLIHEBBIX KOMIIPECCOPOB B CUCTEMAX TraznudTa 1 TpaHCIOpTa rasa.
M:., U3natenscTBO «CriyTHUK+Y, 2011

2. Nymromkua W. U., Mumenko W.T., EmuceeBa E.UW. Pacuersr ¢(u3uko-xuMudeckux
CBOICTB IIJIACTOBOM W MPOMBICIIOBOM HedTH 1 BoabL. M : ., M3natensctBo «HedTh 1 raz», 2004

3. MakcumoB B.JI. DOkcmiyaranust HeTSHBIX MECTOPOXKICHMH B  OCJIOXHEHHBIX
yenoBusix.M:., «Henpay, 1976.

56 M 2(30), Vol.1, February 2018 http://ws-conference.com/



WORLD SCIENCE ISSN 2413-1032

FINDING REFERENCE VALUES TO CALIBRATE TWO
ALTERNATING CURRENTS COMPARATOR

Isaiev V.
Ukraine, Kyiv, State Enterprise “Ukrmetrteststandart”, senior researcher

Abstract. The urgency of this work is conditioned by the need for the measure of two AC currents
difference, that is some device with well-defined metrological characteristics. Such a need arose in Ukraine
after 2016 due to changes in the features of metrological support. Metrological traceability should
guarantee the correlation of the calibration results with the international system of Sl units, and the values
of the measurement uncertainty should be small enough for modern means of comparing. The reference
values for calibration service of comparators in the working range of 5 amps are obtained according to the
results. Associated measurement uncertainties was also evaluated.

Keywords: alternating current, comparator, ratio error, phase displacement, current
transformer, measurement uncertainty

Introduction. A measuring device for verifying instrument transformers K507, manufactered
by plant "Tochelectroprylad" in Kiev, was widely used in the departments for metrological support of
current transformers in the 70s of the last century. It was replaced by the calibration unit K535
developed by the specialists of the same company in the 80s years. Over and above the company
"OLTEST" produced an analogous device comparator CA507 on a modern element base in the 2000s.
The comparators like AITTS-98 and others are also used in Ukraine in addition to the listed measuring
instruments. The new law on metrology entered into force in 2016 as well as such a metrological
service as a calibration expanded earlier. Two reasons mentioned above raise the issue of problem of
the measurement uncertainty determining during calibration of the indicated measuring instruments.

Overview and Purpose. The typical accuracy of the AC comparators is about 1 or 2 percent of the
difference between two currents according to manufacturers' specifications. But such values of permissible
errors occur only for the alternating current differences equal 0.1 or more percent and the alternating
current values of more than 1 amp [1]. This metrological characteristic can reach 20 percent for alternating
current difference of about 0.005 %. The method of determining the measurement uncertainty for the
amplitude component of alternating current difference is given in [2] as well as the calculation for the
angular component in [3]. Both methods are based on analytical expressions.

However, there is a path for an empirical determination of some reference values which should
be compared with reading of the investigated comparator. The development of this idea should be to
create a measure of the alternating current difference.

The purpose of the work is to establish the reference values of the metrological characteristics
of alternating current comparators at the points of working range. It is also necessary to estimate
measurement uncertainty of these reference values.

Research Method. A comparation method with help of a comparator is implemented in
practice in calibrating laboratories to determinate corrections for the ratio error and phase
displacement of scale converters of alternating current (current transformers). The RMS value of
investigated current transformer output signal and the RMS value of reference current transformer
output signal with known corrections are compared by means of this method.

The ratio error of the current transformer is determined through relative difference between the
secondary current value multiplied by the transformation coefficient and the primary current. The
phase displacement of the current transformer is determined through the angle between the vector of
the primary current and the vector of secondary current displaced of 180 degrees [4].

The comparator compares two input signals, each of one has unique values of metrological
characteristics, during calibration of current transformers according to equations

gcomp =&y —&g, (1)

where €y IS ratio error of investigated current transformer;
gs Is ratio error of reference current transformer.
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A(Pcomp = A(PX _A(Ps ) (2)

where Ay is phase displacement of investigated current transformer;

Agsis phase displacement of reference current transformer.

It is necessary to create the reference amplitude difference of two alternating currents and the
reference phase difference of two alternating currents. The last statement follows from Equations (1)
and (2) in order to check the correctness of the comparator reading.

This condition can be met by using two current transformers. Two precise current transformers
were selected to find the reference value: 1515, accuracy class 0.2 and 11512, accuracy class 0.05. The
combination of two precise scale transducers with highly stable metrological characteristics on a
permanent basis allows them to be used as a measure of the alternating current difference.

The research and the search for the reference value for comparison with comparator reading
when determining their metrological characteristics were made using the scheme [5] shown in Fig. 1.

Q .
T \A)\J T

h d lX ed X
CTs CTx

Comparator

Fig. 1. Scheme for finding reference values to calibrate AC comparators

The one and the same current flows through the primary windings of the reference and investigated
transformers from the source of an alternating current. The currents have amplitude difference and phase
shift when flowing out from the secondary windings of transformers. The comparator measures the
difference between secondary currents of the investigated and reference scale transducers [1].

15 comparators of the mentioned above types were investigated by the methods [2] and [3]
during the search for reference values. The observations of these measuring instruments were made at
points of 1, 5, 20, 100 and 120 percents of 5 amps during one year. In this case, the averaged values of
ratio errors and phase displacements (between precise current transformers type U515, accuracy class
0.2, and U512, accuracy class 0.05) readings were fixed.

Research Results and Measurement Uncertainty. The obtained results for the ratio errors,
phase displacements and their mean arithmetic values are given in Table 1.

It is important to evaluate the associated uncertainty of measurement for the use of arithmetic mean
as reference value. Since the reference values were determined as arithmetic average of 15 comparators
readings, the functional relationship for ratio error in accordance with [6] is the following

e — 4-&y535 + 5 Exnor 5 Ecasor T Emirrs
ref — 15

: @)

where exss 1S averaged value of calibration units K535 readings of ratio error;

exsor IS averaged value of devices for verifying instrument transformers K507 readings of ratio error;
€caso7 1S averaged value of calibrators CA507 readings of ratio error;

eartTs IS averaged value of calibrator AITTS-98 reading of ratio error.
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Table 1. Measurement results of metrological characteristics of comparators

The value of the ratio error depending on the | The value of the phase displacement

Number observation point, % depending on the observation point, min.
1 5 20 100 120 1 5 20 100 120
1 -0.3220 | -0.0610 | 0.0528 | 0.0698 | 0.0702 | -4.60 | -2.60 | -0.77 | 042 |0.40
2 -0.2190 | -0.0516 | 0.0499 | 0.0658 | 0.0662 | -3.84 | -4.22 | -0.76 | 0.47 ]0.48
3 -0.2110 | -0.0505 | 0.0505 | 0.0668 | 0.0672 | -3.99 |-4.29 | -0.82 | 0.44 | 0.46
4 -0.2640 | -0.0610 | 0.0474 | 0.0659 | 0.0665 | -1.32 |-3.91 |-0.84 |0.30 |0.31
5 -0.2190 | -0.0510 | 0.0529 | 0.0682 | 0.0687 | -3.15 |-4.20 | -0.88 | 0.48 | 0.49
6 -0.2020 | -0.0490 | 0.0488 | 0.0640 | 0.0641 | -5.40 |-4.20 | -0.62 | 0.54 | 0.55
7 -0.2180 | -0.0532 | 0.0491 | 0.0654 | 0.0659 | -3.73 | -4.06 | -0.62 | 0.59 | 0.66
8 -0.1810 | -0.0440 | 0.0545 | 0.0710 | 0.0715 | -4.78 | -4.65 |-1.00 | 042 |0.40
9 -0.2090 | -0.0475 | 0.0405 | 0.0665 | 0.0675 | -2.25 |-420 | 0.10 |0.15 ]0.25
10 -0.2090 | -0.0483 | 0.0529 | 0.0697 | 0.0703 | -4.12 |-4.41 |-093 | 040 |041
11 -0.2160 | -0.0460 | 0.0520 | 0.0700 | 0.0710 | -3.15 |-4.45 |-0.40 |0.25 |0.25
12 -0.2430 | -0.0550 | 0.0480 | 0.0660 | 0.0670 | -3.20 | -4.20 | -0.30 | 0.50 | 0.50
13 -0.2470 | -0.0520 | 0.0460 | 0.0660 | 0.0670 | -3.40 | -4.30 | -0.50 | 0.40 |0.40
14 -0.1820 | -0.0460 | 0.0540 | 0.0701 | 0.0708 | -5.01 |-4.72 |-1.01 |0.37 ]0.39
15 -0.2000 | -0.0490 | 0.0527 | 0.0698 | 0.0703 | -4.11 |-4.42 |-0.94 |0.37 |0.39
Mean -0.2228 | -0.0510 | 0.0501 | 0.0677 | 0.0683 | -3.74 |-4.19 | -0.69 | 041 ]042

The functional relationship for phase displacement in accordance with [6] is the following

_ 4-AQyszs +5 - AQysp7 + 5 APepsyr + AP pirrs (4)

A .
(pref 15

where A@gsss is averaged value of calibration units K535 readings of phase displacement;

A@yso7 1S averaged value of devices for verifying instrument transformers K507 readings of
phase displacement;

A@cas07 1S averaged value of calibrators CAS07 readings of phase displacement;

Aoarrs IS averaged value of calibrator AITTS-98 reading of phase displacement.

The uncertainty of measurement for ratio error for each investigated point was calculated
according to Expression (3) by the formula

, ®)

2 2 2 >
U =2. \/16 . U(EK535) +25- (u(sK507) + u(sCA507)) +Ugarrrs)
8 225

where Uxsss) is standard uncertainty of calibration units K535 readings for ratio error;

Uckso7) 1s standard uncertainty of devices for verifying instrument transformers K507 readings
for ratio error;

Uccasor) IS standard uncertainty of comparators CA507 readings for ratio error;

Ucarrts) IS standard uncertainty of comparators AITTS-98 readings for ratio error.

The uncertainty of measurement for phase displacement for each investigated point was
calculated according to Expression (4) by the formula

: (6)

2 2 2 2
U =2. Jl6 ' u(A(pK 535) +25- (U(A¢K507) + u(A(pCA507)) + u(A(pAITTS)
ae 225

Where Uneksss) is standard uncertainty of calibration units K535 readings for phase
displacement;

Ucaoksor) 18 standard uncertainty of devices for verifying instrument transformers K507 readings
for phase displacement;

Ucaocasor) 1S standard uncertainty of comparators CA507 readings for phase displacement;

Uaoartrs) IS Standard uncertainty of comparators AITTS-98 readings for phase displacement.
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The budget of measurement uncertainty (see Table 2) was compiled for each investigated
point in the general form according to Expressions (5) and (6).

Table 2. Budget of measurement uncertainty

Estimate of Estimate of standard Sensitivity Contribution to Output Expanded
input quantity uncertainty coefficient | combined uncertainty quantity uncertainty
K535 Uyeks35) 0.267 0.267- Ugexsss) Eref U,
£K507 Ugeks07) 0.333 0.333" Ugekson) according according
Ecas07 UecAs07) 0.333 0.333: Ugcason to formula to formula

EAITTS UGAITTS) 0.067 0.067 Ugaitts) 3 )
A([)K535 U(AoK535) 0.267 0.267- U(AoK535) A(Pref UNP
AQksor U(aokso) 0.333 0.333- Uiagksor) according according
AQcys07 UAoCAS0T) 0.333 0.333" Uaocason to formula | to formula
AQartTs U(aoAITTS) 0.067 0.067- Unoarrts) 4 (6)

The dispersal of the measurement results depending on the meter type was also taken into
account for each input quantity in accordance with the formulas

Emax ~ Emin

us, = ,
dif 2\/§

where €max, €min 1S the maximum and minimum values of reading of the same type comparators
for ratio error;

Ap _ A(Pmax _A(Pmin

dif — 2\/5

where AQmax, AQ@min IS the maximum and minimum values of reading of the same type

comparators for phase displacement.
The reference values and the corresponding measurement uncertainties for each investigated

point are summarized in the Table 3.

Table 3. Results of defining of reference values and measurement uncertainties

Measurement uncertainty of
Alternating Reference value for reference value for / c .
current : phase . phase ?verage Cor|1f|de|nce
percentage ratloo/eorror, displacement, ratloo/eorror, displacement, actor eve
min. min.
1 -0.2228 -3.74 0.0339 0.99
5 -0.0510 -4.19 0.0090 0.57
20 0.0501 -0.69 0.0061 0.44 2 0.95
100 0.0677 0.41 0.0050 0.31
120 0.0683 0.42 0.0050 0.31

Estimated values of measurement uncertainty are somewhat higher than those normally
attributed to modern comparators, which is explained by their resolution in particular. By contrast,
analogous characteristics have improved for older devices.

Conclusions. According to the results of the research work, the reference values of ratio error
and phase displacement found to determine the metrological characteristics of the alternating current
comparators for investigated points of 1, 5, 20, 100, 120 percent of 5 amps.

The values of the associated measurement uncertainty of the obtained reference values were
calculated as well.

The use of reference values for comparison with reading of comparator under metrological
investigation significantly simplifies and accelerates the calibration process.
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MMPOTHO3YBAHHS OIITUMAJIBHOI'O BUKOPUCTAHHSI
COPBIINHOI EMKOCTI ®LJIbTPYBAJIBHUX
MATEPIAJIIB Y LIBUAKUX ®LJIBTPAX
KOHYCOHNOJIFHOI ®OPMHU 13 IOPUCTUMU
3ABAHTAXKEHHSIMHU

kanouoam mexuiunux nayk Knumioxk IO. €.

Ykpaina, m. Pisne, kagheopa ingpopmamuxu ma npuxnaonoi mamemamuxu, Pienencokuii
OdeprrcagHuil 2ymanimaphuuil yHieepcunem

Abstract. A spatial mathematical model to predict the process of water purification after
application of coagulation from multi-component impurities in the rapid filters of cone-shaped form
with the homogeneous porous loads at inhibition of constant-speed of filtering is proposed. On
condition that the convective component mass of transfer and adsorption prevail over the contribution
of the diffusion and desorption, the algorithm for numerically-asymptotic approximation of the
solution of the corresponding nonlinear singular-perturbed boundary problem for the spatial area,
which a having of cone-shaped form, bounded two equipotential surfaces and one surface of the flow,
is developed. The proposed model allows by realization of computer experiments to get the optimal
variants of the use of sorption capacitance filtering materials and increase of duration of work of
filters at inhibition of constant-speed of filtering due to the choice of their form.

Keywords: mathematical model, predict, process of water purification, multi-component
impurity, rapid filter, cone-shaped form, porous load, optimal use.

Beryn. Iligzemni Boau € 6araTOKOMIIOHEHTHUMH TUHAMIYHUMH CHCTEMAaMH, JI0 CKIIAAY SIKUX
BXOJISITh Ta3W, MiHEpaJbHI 1 OpPTaHiYHI PEUOBHHH, IO 3HAXOMATHCS B PO3ZUMHEHOMY, KOJIOITHOMY i
3aBUCIIOMY CTaHaX, a TaKoX MIKpoopraHisMu. 3apa3 TmpicHI MiA3eMHI BOAM IIHPOKO
BHKOPHCTOBYIOTBCS [/Isl BOAONIOCTAYAHHS, 3POLICHHS 3eMEIbHUX YTi/b Ta IHIINX BHJIIB FOCTIOAPCHKOL
JiSUTBHOCTI. CTyHlHB 1 cocoOu MOJIMIIEHHS SIKOCTI BOJW Ta CKJaJ BOJOOYUCHHX CIIOPY[ 3aJIeXKATh
BiJl BIIaCTHBOCTEH MPUPOAHOI BOJM 1 BiJ BUMOT, SIKi MPE'SIBISIOTHCS CIIOKHUBAuYeM J0 SKOCTI BOJU.
OCHOBHMMHU METOJIaMH OYMILEHHS BOAU JJISl TOCMIOAAPCHKO-TIMTHOIO BOJOIIOCTAUYAHHS € OCBITJICHHS,
3HeOapBIIeHHs Ta 3He3apaxeHHs [1-3].

OcBiTiieHHsI BOAM 3a3BHYall JOCATAETHCA IUIAXOM ii BiACTOIOBaHHS 1 (QiIBTPyBaHHIM 4Yepes3
nrap 3epHUCTOr0 ab0 TMOPOIIKOMOMIOHOTO (UIBTPYIOUOro MaTepialy y MBHIKAX QimbTpax. s
JIOCSITHEHHSI HEoOX1HOro e(eKTy BOJAY HEOOXITHO MiJJaTH KOaryJloBaHHIO, TOOTO il couieit
OaraTtoBajieHTHHX MeTaniB. [lpu 1bOMy BinOyBaeThcsi 3Ha4YHe 3HeOapBieHHS Boau. JlomaTkose
3HEOapBIICHHSI BOAM JIOCSTAETBCS KOAryJIOBaHHSM, M0 IepeAdadae 3acTOCYBaHHS PI3HHX
OKHCITIOBauiB (XJIOp 1 OT0 MOXiIHiI, 030H, IEpMaHraHaT KaJito) i copOeHTiB (aKTHBHE BYT1IUIA, IHquHi
cmom). Ilpu mpomy  Takox BlI[6yBa€TBC$I 3HAaYHE 3HE3apaXCHHs BOJW. 3pocTaioya BapTiCTh
GiTbTpyrOUNX MaTeplamB BUMArae MpOBEICHHs JOCII/KEHb IS iX OLIBII IKICHOrO BUKOPUCTAHHS.

AHajii3 jiTepaTypHux aaHuX. Po3po0KOi0 TEOPETHHHHX OCHOB JOOUHCTKH DiJHH BiX
JIOMILIOK IIUIAXOM iX (LIBTpYBAaHHS Yepes MOPUCT 3aBAHTAKCHHS Ta MOJANBIINM ii BJOCKOHATCHHSM
3aiiMaIoCs YMMa0 BITYM3HSHMX 1 3apyObkHMX BueHHX [4-7]. B sxocti maremarudHoi mozeni
nporiecy  JOOYUCTKM — DPIJMHMA B  JIOMINIOK  BITYM3HSHUMH  JIOCHIJHUKAMH  Haldacriiie
BUKOPUCTOBYETBCS Mojienb J[. M. Minna [5] mpu craniéi mBuakocti (inbTpyBaHHA abo neska ii
moauGikaiis (BIOCKOHalieHa Mojeidb). Y [8] 3ampomoHOBaHO MPOCTOPOBE  y3arajibHEHHS
mareMaTnuHoi mozeni [I. M. MiHma, sika € Ounbll eeKTHBHOIO Ui TIPOBEJCHHS TEOPETHYHHX
JIOCHI/DKEHb, HAIJICHHX Ha ONTHUMI3aIliio mapaMeTpiB rnporecy (inbTpyBaHHS (Yacy 3axWCHOI Jii
3aBaHTAXKEHHS, PO3MIpIB (PUILTpa TOMIO), IO BPaxoBye MUQY3ilHI Ta MACOOOMIHHI MPOIECH MiX
KOMITOHEHTaMH 0araTOKOMIIOHEHTHOI JIOMIIIKK y QuIbTpaniiiHid Tewii 1 ajgcopOOBaHOi Ha 3epHax
3aBaHTaKEHHS, 3BOPOTHIM BIJIMB KOHILEHTpAliii 0araTOKOMIIOHEHTHOI OOMIIIKM Ha KOeQilieHT
AKTUBHOI MOPHMCTOCTI IUISIXOM BBEICHHS JOAATKOBOTO DIBHSHHS JJIsl BU3HAYEHHS 3MiHU aKTHBHOI
MOPUCTOCTI 3aBaHTAXEHHS B3IOBXK BUCOTH (inbTpy. Matematnuna monens y [8] ommcana
HEJIHIMHOK CHHTYJISIPHO-30ypEeHOI0 KpaioBOW 3ajadeto (y MOJENi MPHHHATO, IO KOHBEKTHBHI
CKJIaJOBI MacoIlepeHeceHHs # anacopOuis mepeBakaroTh Haj BKiIagoM audysii # aecopOuii) i
PO3B’S3YIOTHCS 3 BUKOPUCTAHHIM YHCIOBO-aCUMIITOTUYHUX MeToiB. [Ipu 1boMy CyTTeBUM € mepexin
Bl BUXIZHOT 3amaui Ans CKiIagHoi KoH]irypamii KpuBomiHiKMHOI o00nacti, 0OMeKeHOI ABOMa
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MOBEPXHSIMH Te4ii W YOTHpPMa CEKBIMOTCHINAJFHUMH MOBEPXHSIMH, JO 3a4adi Ui BiJMOBIIHOI
KaHOHIYHOT 00J1aCcTi KOMIUIEKCHOTO TOTEHIIialy, 1110 Ma€ BUTIISA NPSMOKYTHOTO Mapaesemninesa.

Mera Ta 3agaui gocaimxkenns. CdopMmyBaTh MaTeMaTHUHY MOJENIBHY 3aady JUIs
MPOTHO3YBaHHS MPOLECY JTOOYMUCTKH BOJM MICHS 3aCTOCYBAHHS KOATyJIALii BiJl 0araTOKOMIIOHEHTHHX
JOMIIIOK y HWIBHAKUX (QiIbTpax KOHYCOMOAIOHOT (OPMHU 3 OHOPIIHUMH MOPUCTUMH 3aBaHTaKCHHIMHU
Opy  JOJepXKaHHI cTanol MIBHAKOCTI (iNbTpyBaHHS, SKa MO3BOJsUIa O MUIAXOM TPOBEACHHS
KOMIT FOTEPHUX EKCIICPUMEHTIB OTPUMATH ONTHMAaJbHI BapiaHTH BUKOPHCTAHHS COPOINIHHOI €MKOCTI
GITpTpYBaNPHUX MaTepiamiB, $Ki BOJOMIIOTh OKHCIIOBAIFHO-BITHOBHAMH BJACTUBOCTSIMH, Ta
30UTBIICHHST TPUBAIOCTI PoOOTH (iMBTpiB 3a paxyHOK BHOOpPY iX (opmu. OTpuMaTH anropuT™M
YHUCIIOBO-aCUMIITOTHYHOTO HAOMMKEHHS PO3B 43Ky BIiJIIMOBIAHOT HENHINHOI CHHTYISPHO-30ypeHOi
KpaloBol 3a7adi.

IlocTanoBka 3aaad4i. 3MOIETIOEMO TIPOIIEC JOOYUCTKH BOAM TICIIS 3aCTOCYBAHHSA KOAryJIsIlii
BiJl 0araTOKOMIOHEHTHOI JOMIIIKH Yy MBHAKOMY (iabTpi KOHycomomiOHoi (opmu 3 OmHOPITHIM
MOPUCTUM  3aBAaHTKEHHSIM 3  OKHCIIOBAIHHO-BIIHOBHUMH  BJIACTHBOCTSMH —  IPOCTOPOBIH

onHo3B’s3HIM obmacti G, (z=(X,Y,z)), oOMexeHill TIIaAKUMH, OPTOTOHAIBHUMH MK CO0OI0 B
KYTOBHMX TOYKax Ta MO pedpax, JBOMa EKBIIOTEHI[aJbHIUMH TOBEPXHAMH S, S* i moBepxHErO Teuii

S§™ (puc.la). Ilpu mpomy mmst obmacti G=G, x(0,0) BigmoBimHa MozenbHa 3agaua
CKJIIATUMETHCS 3 CUCTEM PiBHSHB:

{V=x-grad ¢, divv =0, (1)
’ m, m
(o-C;), =div(D,-grad C;)-V-grad C,- > a;,-C, +> 3. -C, —
k=1 k=1
M R '
->a’-C, (j=Lm,),(c-C,), =div(D,-grad C,)-v-grad C, -
k=1

m, m, my S
- Z aj,k'Cj+ Z ak,j'Ck+kZ;a:Tj'Ck_aj'Cj+ﬂj'Uj (j=m +1m,), 2
-1

k=m, +1 k=m,+1

(c-U;), =div(D;-gradU;)- > a;,-U;+ > a;;-U +a;-C, -

k=m,+1 k=m, +1

—-p;-U; (j=m +1m,), o/ =~ Z Uy

k=m,+1

3a KpailoOBUX yMOB:

{ols.=¢.. 0| =¢". 01|, =0, 3)
{Ci]s. =€}, Clals =0.C4| . =0(1=1m)), 4)
{U)]s. =up U] =007 | =0(j=m, +1m,) (5)
1 IOYaTKOBHUX YMOB!
{Clio =0 (1=1m), U] o =) (j=m +Lm,), o] , =03, (6)

ne o=@(X,y,2) i V =\7(VX,Vy,VZ) — BIIMOBITHO MOTEHINAN 1 BEKTOP MIBUIKOCTI (ibTpaIlii,

O=p.<p<@ <o, V|= \/vf (X, ¥,2)+Vi (X, Y, 2)+V2(X,y,2) >0, x — xoediuient pinprpanii, x>0,
i — 30BHILIHSI HOPMAJh JI0 BiAMOBiAHOT moBepxHi; C i = C i x,y,z,t) iU i = U i (X,v,z,t) — BinmosigHO

KOHLIEHTpALii | -TOT KOMIIOHEHTH GAraTOKOMIIOHEHTHOI NOMIIIKK y (iabTpaiiiinii Teuii i ocani,
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ajicopboBaHOMY Ha 3€pHAX 3aBaHTaXeHHs; o =0 (X,Y,Z,t) — aktusna nopucticts, D; i D} — Bnachi
koedinienTn 1udysii j-Toi KOMIOHEHTH 6GaraTOKOMIIOHEHTHOT JOMIILIKH BiANOBIIHO y (inbTpariiinii
Teuii 1 ocazi, ancopboBanomMy Ha 3epHax 3aBantaxenns, D;=¢-d;, d;>0 (j=1m,), D] =¢&-d],
di >0 (j=m+1Lm,), a;,, aj 1 aj, — koedilienTn, MO XapaKTEPU3YIOTh WBHIKICTb MPOTIKAHHSI
MacOOOMIHHHX TPOILECIB MK |-TOIO 1 K -TOK0 KOMIOHEHTaMH O0araTOKOMITOHEHTHOI JOMIIIKH
BiNOBIZHO Y (inbTpamiiHii Tevii i ocai, aicopbOBaHOMY Ha 3€pHAX 3aBAHTAKEHHS, &, =&-a;,,
aj, =¢-a;, (j=1Lm,, k=1m,), a; i pB; — xoediuienTu, IO XapaKTepU3ywTb 0OCATU
a1IcopOoBaHoi i 1ecOpOOBAHOT 3a OIMHMIIIO Yacy | -TOT KOMIIOHEHTH 6ararTOKOMIOHEHTHOI JOMIIIKH,
Bi=¢-p; (j=m+Lm,), y; - xoedilient, mo XapakTepusye UIBUJKICTb 3MiHH aKTHUBHOI
HOPUCTOCTI 3aBaHTAXKEHHS 3a PAXyHOK COPOLii J-TOI KOMIIOHEHTH 6araTOKOMIIOHEHTHOI JOMIIIIKH,

=k =k *

7j=‘9'77j (j:m1+1’m2)’ aj,k:§j,k(xlyizlt)1 aj,kzaj,k(xvyizvt)’ aj,kzaj*,k(x!yvzit) (j:l’_mZ’
k=1m,), a;=a;(x,y.2t), B =B(XYy.2t) i 7,=7;(xy,2,t) (j=m+1Lm,) — Henepepsui
obmexeni ¢Gyukuii, & — mammii mapamerp (&>0), ¢ =c;(M,t), cf=c’(xY,2) (j=1m,),
ur=uj(M,t), uw=ud(x,y,z) (j=m+Lm,) i o5 =03(Xy,2) — moctaTHeo rmamki (yHKLUi,

y3ro/DKeHi Mixk co00t0 Ha pedpax obsacti G [9], M € S, .

Z4 (2) N4 B.. = C.

Puc. 1. IIpocmoposa obracme ¢inempayii G, 3 ymosnum pospizom I' ma

610no6ioHa itl 061acms KomnaekcHo2o nomenyiany G,

Insxom dikcarmii Ha ToBepxHiI S, aeAK0l TOUYkM A Ta TOCITIZOBHOTO BUKOHAHHS YMOBHHX
pospizie I, =ALMDBLMC i TI',=ADD,ABCC,B, B310BX BiJNOBIIHAX IOBEPXOHb Tedii (s
3pyuHocTi nosHaunmo ['=I",UI,) 3amaua (1)—~(6) 3BOAMTBCA 10 PO3B’SA3aHHA B OJHO3B’A3HIN
obmacti G, \I' — xpuBoniniiinomy mnapanenenineni ABCDAB,C.D,, oOmexeHoMmy BOMa
ekBinorenmiansuumu nopepxusaMu ABBA ={z: f,(X,y,z)=0}, CDD,C, ={z: f'(x,y,z)=0} rta
gorupma mnoBepxusmu teuii ABCD=ALMDUBLMC ={z: f,_(x,y,z)=0}, AB.C.D, ={z:

f(x,y,z)=0}, ADD,A =BCC,B, ={z: f...(X,y,z) =0}, sKi € ragkuMu i OPTOrOHAILHUMH MK
co00I0 B KyTOBUX TOYKaX Ta B3IOBK pedep (puc. 1 a), 3 1oaBaHHsIM YMOBH HEIIPOHUKHOCTI ¢y |r =0
B3JIOBX po3pizy I’ 3ajadi, 10 OMUCYETHCS CUCTEMOO PiBHSHB (1), (2) 3 HACTYITHUMU YMOBaMH:

— —_— * U —_—
{(0| AgB,A, = Per ¢)|CDD*C* =9, 95 | ascounB.C.D, UADD,A UBCC.B, = 01 (7
* ’ ’ -
{Cj |ABB,,/-\ = Cj ) Cj n|cob.c, = 0, Cj ii | ADD,A, UBCC,B, UABCDUA,B,C.D, — 0 (J =1, mz)i (8)
—_— * ! —_— ! —_— H —_—
{Uj |ABB*A =Uuj, U jn|copc, = ou jn | ADD,A, UBCC,B, UABCDUAB,C,D, — 0(j= m, +1, mz) ) 9)
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MOYATKOBUMH yMoOBaMH (6) 1 Togampmioro ‘‘ckiieloBaHHs~ OeperiB yMoBHOTO po3pisy [ i3
BUKOPHCTaHHSIM YMOB:

{¢|ALMD = (P| s @ | AMD = Pr | BLMC ¢)|ADD*A = ¢7| BCC,B, ! ?; ADD,A, — @ BCC,B. (10)

Ta y3TOJUKCHOCTI BEIMYMH KOHIECHTPAlid KOMIIOHEHT O0araTOKOMIIOHEHTHOI JIOMILIKH Y
¢inpTpaniiiniii Tewii i ocaai, agcopOOBaHOMY Ha 3€pHAaX 3aBaHTAKCHHS, HA YMOBHHUX IOBEPXHAX
pO3pi3y i3 BUKOPUCTAHHSIM YMOB:

_ ! _ !
Cj|ALMD _Cj|BLMC'Cjﬁ|ALMD _Cjﬁ|BLMC'

o (11)
BCC.B, (J=1m,),

_ i _ ’
Cj‘ADD,A, _Cj‘BCC,B, ’Cjﬁ ADD, A, _Cjﬁ
_ ! _ !
Uj|ALMD _Uj|BLMC ’Ujﬁ|ALMD _Ujﬁ|BLMC'

L — (12)
BCC. B, (J=m +Lm,).

Uj ‘ADDA :Uj ‘BCC*B* ’U;ﬁ ADD, A, :U;ﬁ

Awnanoriuno [9, 10] nusixom BBeAeHHs mnapu OyHKUiH W =w(X,Y,z), n=n(XY,2)
(mpocTopoBo KOMITJICKCHO CHPSKCHUX i3 byHKLIEIO o(X,Y,2)) TaKuX, 1o
k-gradp=grady xgradz 1 3aMiHOIO OCTaHHIX YOTHPHOX 3 TIpaHUYHUX yMOB (7) Ha YMOBH:

W] oo =00 ¥|scce =Q+ 7lasco =0, 7| nnco =Q"» 3anaua (1), (7), (10) 3amimoerses Ginbin

3arajJbHOIO TIPSIMOIO 33/1a4€I0 Ha 3HAXOJPKEHHS MPOCTOPOBOTO aHAJIOTy KOH(GOPMHOTO BiTOOpaKeHHS

onHO03B’ 3001 obmacti G, \I" Ha BiAmoOBiAHY 00JAaCTh KOMIUIEKCHOTO HOTEHLIANy — MPAMOKYTHHMH

mapaneneniner G, =A'B'CD'ABCD, ={w=(p.w.,77): @.<p<@’, O<w<Q,, 0<n<Q7}

(puc. 16), ne Q,, Q° — meimomi mapamerpu, Q=Q, Q" = I @. 0s — KUIBKICTB pIiNWHY, IO
EFF.E,

IPOXOAUThL Yepe3 JesKy eKBinmoTeHuianbHy noBepxHio EFF.E, obmacti G, (nmoBHa ¢inbrpaniiina

BUTpATa), i HACTYITHOIO “CKJICIOBaHHS" OeperiB yMOBHOIO po3pisy I.
[Ipunyctumo, mro 1 3agada € po3s’s3aHoro [10], 30kpema, 3HAMACHO TMOJNE IIBHUAKOCTEH V,

mapamerpu Q,, Q°, Q Ta psax iHMMX BenMUMH. 3iMCHUBIIM 3aMiHy 3MiHHHX X=X(go,1//,77),

y=Yy(e.w.n), z=2(p.w,n) y pisusuni (2) ta ymosax (8), (9), (6), (11), (12) orpumaemo
BiANOBiAHY “Audys3iiiHy 3agady” s odnacti G, x (0,0):

;2

"
~ ro_ " " " ' ' _ .0
(6-¢;),=D; -(b-cj,, +b,-c], +b-cj +b,-cj, +b;-c) Ciy

K
m 5 my 5 my - ] -
_Zaj,k "Cj +Zak,j -Gy _Zaj,k -Cj (j=1m,),
k=1 k=1 k=1
VZ
5 '_"” .c” .c” .c e Y. _—
(6-¢;),=D;-(b-cf,, +b, -], +b;-cf +b,-c;, +b;-c,) - Ciy
(13)
M, m, m, N -
- Z ajy-Cj+ Z ak,j’Ck+z§k,j'ck_a1'cj+ﬂj‘uj (j=m +1m,),
k=m;+1 k=my +1 k=1
~ ! _ *‘ . 14 . " . " X ' . ’ _
(G'Uj)t_Di (bl ujw+b2 ujr//u/+b3 ujnn+b4 ujv+b5 uj'i)
m, m, B _ m,
- Z ajyk‘uj‘f‘ Z a.kyj'uk +aj'Cj—ﬂj-Uj (J:ml+l'm2)!GtI:_ Z 7 Uy,
k= +1 k=m; +1 k=m, +1
—& e _ ' At ) o P e
{Cj"”:‘/’ =CirCio oy =0, CJ’W|W:0 _Cjw‘v:Q* _Cjn|n:0 =Cinly-o =0(j=1m,), (14)
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{uj ‘!/7:!/7 _Ul'u;tﬂ p=¢" =0, u}w|w:0 :u;u/‘u/:Q* :u;n|n:0 :u;'i n=Q" :O(j =m, +1'm2)’ (15)
{Cj|t=0:(~:? (j= 1m) u]|t0_ (j:m1+17m2)16-|t=02 Ngv (16)
Cj |'7:0vw:w = CJ' ‘H:O,W:qu? ! C; i |n=0,y=y — C; | 7=0,y=Q,—y ! (17)
Ci |u/=0 :CJ' v=Q. ’C}n' =0 :C}n' v=Q. (J =1, mZ)’
uJ |'i:0 w=y ui "i:OvW:QrV} ! u; n|n=0,y=y = U; | 7=0,y=Q.—y ! (18)
uj|v=o =Uj|y=q. U |y=0 =Uja|y—q. (J=M +1m,),
ae ¢; =c;(p.yw.n.t) =C;(X(@.v. 1), Y(p.w . 1) (@, 1).1) u; =u;(p.y,nt),

G=6(p.w.nt), € =C(w.n.t), O =0, (w,nm.1), € =C (p.w.7) , O =0 (p,w.77), G =65 (@, 7)

~ = ~k >

v Qe =&, aj,k:‘g'ﬁj*,kl ﬂjzg'lgjv 771':5'71'1 ﬁj,kzﬁj,k(q)!l//’n't)’ 5F,k=5f,k(¢,l//ﬂ7,t)'
b =b(pw.m) (r=15), b=¢’+¢]+¢ =V -x", b=y +y)+y, b3 me+m)

— n 14 4 — " " " -
b4_l//xx+lr//yy+l//zz’ b5_77xx+’7yy+nzz'

Po3p’sa3anns 3agayvi. Auanoriuao o [8, 9] 3HalicHO YHCIOBO-aCUMITOTUYHE HAOIMKCHHS
po3B’sa3Kky 3azaui (13) — (18) 3 Tounictio O(&™") y BuryIsAi TAKMX PAiB:

2n+1

n R
=Zg -C; +Ze (P, )+Ze"2 (PJ,+P +P; + Yi)+Rj'n+1(j=1,m2 ),
=0 i=0 i=0
n+1 2n+1

:Zs U +Zs H,, +HJ,)+Zg"2 (H,; +H +H,, +HJ,)+RJM(J m +1,m,),

6= 6156 (R rh)+S % (R +h+h+h)+ R,
= = =

re ¢ =c(pynt) (i=Lm,, i=0,n), uj=u,(p.y.n1) <1=m, =0,n),
&, =6,(p.w,n.t) (i=0,n) — wiemn perymspumx wactun acnwmrotnk, P, =P, (4.p.n,t) (j=1m,,
i=0n+l), H, =H, (@7t (i=m+im,, i=0n+l), hi=hi(¢,y/,77,t) (i=0,n+1),
Pi=P @ty (i=Im,, i=0n+l), H,=H, @yt (i=m+im,, i=0n+1),
ﬁ ﬁ(¢ w,n,t) (i =0,n+1 N+1) — ¢yHKUil THIY NPUMEXKOBOTO LIApy BIMOBIAHO B OKOJNIAX @ =@, 1
@=¢ (nonpaBKM Ha BXOAI 1 Ha BHXOZ), Pjyiz jyi(¢,lﬂ,77,t) (J=1,m2, i1=0,2n+1),
Hy =H(ewnt)  (i=m+lm,,  i=02n+1),  h=h(pynt  (i=02n+1),
PL=Pil@int) (i=1m,, i=020+1), H, =H, (p#.nt) (i=m+Lm,, i=02n+1),
h=h(p.nb) (i=02n+1), P, =P (¢, ,t) (i=Lm,, i=0,20+1), H,, =H, (p.y.7i.1)
(j=m+Lm,, i=02n+1), hi=ﬁi<¢,w,ﬁ,t) (i=02n+1), P, =P (pw.at) (j=1m,,

i=02n+1), H, =H, (pw.mt) (i=m+Lm,, i=02n+1), h=h(py.it) (i=0,2n+1) -
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(YHKIIT THITY TIPUMEkKOBOTO 1apy BimoBigHo B okonax =0, w=Q,, n=0, n=Q" (mompasku Ha

Oiuniii criHmi ¢imbTpy 1 Oeperax ymoBHOro pospizy 1), &zm, 5=(p _(0, 1/7:1,
& £ Je
l;:Q*—_l//, ﬁzi, ﬁ:Q*_U — BIAMOBIAHI IM perynspusyrodi MepeTBOPEeHHS (PO3TATH),
Ve Je Je
Rinaley,mte) (j=1m,), ﬁjn+1(¢wnt8) (j=m+1m,), R . (p.w.,nte) — 3ammmkosi
usieHH. 30KpeMa, JUIsl 3HAXO/DKEHHS C, | (J—l m,, i=0,n), u;; (j=m+Lm,, i=0,n) & (i=0,n)
oniepkano hopmymm:
e 00 (g, (@ ) + 65wt T o)), t>f,
Cio=1 _ (v (j=Lm,,i=0,n),
e (@, )+ (F A (F o m) -ty ) wm) t< f
1 T —
Uo=—5-[@(@.y.n0) ¢ ooy, DT+ (j=m+1m,), &, =6,
0 o0
e g (et f,
Cii= . (j=1Lm,,i=0,n),
e g (g t)t<
1 t - _ '(~ o ] _
U == [ G5 @y n, DAt (J=m+Lm,, i=1n), & =[§ (p.y,n.0)dt (i=Ln),
0 o0 0
wzajk((ﬁl//va((ﬁl//ﬂ)‘*'t_f(@‘//’?)) o
: e[ T 4 (i=1m)
ne  A(pwnt)=1 o @i
2a (@, f +t—f _—
. I ey, foy.n) ((/)t//n))dﬁ(j:mﬁl,mz)’
” (. )
_ 29, @w.n f@w.n) - flewym+) ; Guno. -
gj,i((/’1V/a777t)=J. i, ‘eﬂj (o 7t)d¢,

V(@.w.m)

-

i:urm+wan)twmwnw

A (o t) = ! G, (F (@ + flow.m) —tw.m).w.m)
IS

N

dt (j=1m,),

a,(f 1+ fp.w.n) -ty n)w.nt)
Go(f (T + f(pw.m)-tw.n).w.n)
9, (@ + F o) -ty . n).yw.n.0) horngE
S (f*(t+ flpw.n)-tw.n)w.n)

dt (j=m, +1,m,),

0, (owm)=]
0

i
i —l(l 1)- (d (b, - C(JI g +b C(jl 1)l//|//+b C(jl 1);717+b4'C(’j,i—1)y/+b5'C(’j,i71);7)_;(5|'C(,j,i—l)t_

m o Mo .
—G1, “Cjiy)+ 1(my, j)'(zgj,k "Gy Zakj Cri) +1(1,my +1)-( z i1~ z 8 Cigt
k=m,+1 k=m+1

+ﬁ ujll))+I(J m +1) Zakj Ckl’
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g“—a C +|(|1) (d (bl u(Jll)(p(p+b u(Jl1)'//!1/—f_b3.u(”j'i +

-1y

1
_ﬂj 'uj,i—l +Z(O~'| 'u(,j,i—l)t+6lrt 'uj,i—l)) )
1=1

’ ’ =k Fadpts
+b4'u(j,i-1).,/+b5'u(j,i-1);7)+ Z aj,k'uj,i—l_ Z ak,j Ui

k=m; +1 k=m;+1
m ~ _ ¢ ~0/~
g, =-10,1)- Z Vo Uia, F=Fflow,n)=x- J.Md(f) — Yac MPOXOIUKEHHS
et 5 Voww.n)

BIAMOBIJTHOIO YAaCTHHKOIO HUIAXY Bix Touku (X(@,,y,n), Y(@.,.v,n),2(@.,w,n)) € ABB,A, 10 ToukH
X(@. v, 1), Y(@,w.n), 2(@,w,17)) €G, B3m0BXK BimmoBimmoi mimii Tewii, f ' — dynkmis, obepuena

0, a<b.

BucHoBku. 3anponoHOBaHO MPOCTOPOBY MaTEeMAaTHYHY MOJAEIb HPOLECY JOOYUCTKH BOIH
miclIsl  3aCTOCYBaHHS KOarymsimii Bifl 0araTOKOMIIOHEHTHHMX JOMIIIOK Y HIBHIKHX q)iﬂprax
KOHYCOMOIOHOT (hopMH, 0OMEKEHHX JBOMA CKBILIOTCHIIATbHUMH MOBEPXHAMH i IIOBEPXHEIO Teuii, 3
OMHOPIMHUMH  TIOPUCTHMH  3aBaHTOKCHHSMH, SIKI  BOJIOAIIOTH  OKHCIIOBAJILHO-BITHOBHUMHU
BJIACTUBOCTSIMH, TIPH no;:[epncaHHi cTanoi HIBI/IILKOCTi ¢inpTpyBaHHA. 3a YMOBH, IO KOHBEKTHBHA
CKJIaJJ0Ba MacOTICpPEHECEHHs 1 aJicopOLisl IepeBayKaroTh HaJl BKIaZOM Z[I/I(by311 51 necop6u11 OTPUMAaHO
AITOPUTM YHCJIOBO-ACUMITOTUYHOTO HAOIMKEHHsI pO3B’SI3KY BiAMOBIAHOI HENMiHIHHOI CHHTYIIAPHO-
30ypeHoi KpaioBOi 3a/adi. 3amporoOHOBaHa MOJIENb JIO3BOJISIE MUIIXOM IMPOBEICHHS KOMIT IOTEPHHX
EKCIIEPUMEHTIB OTPUMATH ONTHMANIbHI BapiaHTH BUKOPHCTAHHS COPOLIHHOT €MKOCTI (QibTpyBabHIX
MarepiaiiB Ta 30UIbIICHHS TPUBAJIOCTI POOOTH (iIBTPIB KOHYCOMOAIOHOT (OpMHU TpH ToJepKaHHI
CTaJIoi MBUAKOCTI (PimbTpyBaHHS 32 paXyHOK BUOODPY iX hopmu.

. . ;o . 1 axb
BiAMOBiAHO 10 f BigHOCHO 3MIHHOT @, I(a,b)={
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ACCOPTUMEHT KUCJIOMOJIOYHbBIX HAIIUTKOB B
KA3AXCTAHE

'Buzapaesa A.,

K. X. H., oouenm Tacwvibaesa Il b.,
'Opuinéacaposa b.,
1A6¢)Ivzannapoea M.,

Cuvizovikoea /1.,

'Bexemosa A.

Kazaxcman, HIvimkenm, I0xcno-Kazaxcmanckuii zocyoapcmeennniii ynugepcumem um. M. Ayrzosa,
MAZUCMPAHm

Abstract. The article analyzes the assortment of fermented milk drinks in Kazakhstan. The
branches of the dairy industry are aimed at expanding the range of fermented milk products and
developing new types. There were considered various additives and their effect on the human body.

Keywords: fermented milk products, assortment, fillers, yoghurts, bifid bacteria, probiotics

BBenenue. B Hacrosiiee BpemMs OJHMM U3 AaKTYalbHbIX HAIpPaBJICHUH MHIIEBOU
MPOMBIIIUIEHHOCTH ~ SIBJISIETCS  PacUIMpEHHe  acCOPTHUMEHTa  KUCJIOMOJOYHBIX  MPOIYKTOB,
COBEPILECHCTBOBAHUE TEXHOJIOIMHU NMPOU3BOJCTBA, pa3padOTKa HOBBIX BHIIOB COACPIKAIINX PA3TUUHBIC
HAIIOJTHUTEIH, 00OTaIl[CHHBIC BUTAMUHAMH, MUKPO3JIeMEeHTaMH [ 1].

Ha peiake Kazaxctana B OCHOBHOM MpeoONaNalOT  KHCIOMOJOYHBIE TPOIYKTHI €
OndumodaKTepUAMH, JIAKTYJI0301, MPOOMOTHKAMH, a TaK)Ke MOJIOYHBIE TPOMYKTHI HAa OCHOBE
pacTUTENBHBIX KOMIOHEHTOB. K KMCIIOMOIOYHBIM HAalTUTKaM MOYKHO OTHECTH Ke(up, HOTypT, KyMBIC,
MPOCTOKBAIlla, BapeHel, psUKeHKa, cMeTaHa. KHUCIOMONOYHbIE HANMTKH SIBIAIOTCA  BaKHBIM
KOMIIOHCHTOM IIUTAaHUS U AETeH M B3pOCIHBIX, T.K. OKa3bIBAIOT IOJIE3HOE BO3JEHCTBUE HA OPraHU3M
YeNoBeKa, ONaronpusTHO BJIMAIOT HA MHUIICBAPUTEIBHYIO CHCTEMY, IOBBIIIAIOT HMMYHHUTET,
3alIMIIAI0T OPraHu3M OT HWH(EKIHH, HACHINAIOT OpPraHW3M BUTAMUHAMH WM MHHEpajlaMd W B
0Cc00eHHOCTH KanbiueM [1-4].

CymiecTByeT MHOTOYHCIIEHHOE pPa3HOOOpa3ue KUCIOMOJIOYHBIX HANMTKOB C CaMBIMH
pasIMn4YHBIMU Jo0aBKaMH. B kadecTBe KOMIIOHEHTOB MPUMEHSIOT PYKTHI, CHPOIIBI, BAPEHBE, JHKEMBL,
371aK1, BATAMUHBI, CyXO(PYKTBI, ATObI, IOACIACTUTENHN, OBOIIN, APOMATH3aTOPbl, KPACUTEIIN, OPEXH,
COKH, CTaOMIIM3aTOPBI, SKCTPAKTHI U IpYTHE.

PesyabTaThl ucciaenoBanusi. Hamu wu3ydenol paboThl HampaBieHHbIE Ha TOJIy4eHHE
KHCJIOMOJIOYHBIX HAIMTKOB, HAa acCOPTUMEHT. B kadecTBe 100aBKM WCIOJB30BAIUCH ITOPOIIKH
BOJIOPOCIIM JJAMUHAPUH U SKCTPAKT CTEBUHM KaK HATypaJIbHBINA MOCIACTUTEIb, TOMOTEHAT U3 COJIEHBIX
MOJIOK JIOCOCEBBIX pbIO [5-15].

Kazaxcranckue ydeHble [7] MpeasioKWiId KHCIOMOJIOYHBIM HAlMTOK ¢ (PUTOHAMOIHUTEIEM —
apoOHUsl YepHOIUIONHAsA. B KadecTBe ChIpbsi HCIIOIB30BAHO BEPOJIOKBE MOJIOKO, [UISl TIOBBILICHUS
MUTATENFHON IEHHOCTH MPUMEHSUIM MIIEHUYHYIO, PUCOBYIO W MIIeHHYI0 kpymy [9-11]. B pabore [12]
MOJIY4YeH KHCJIOMOJIOUHBIH TPOIYKT ¢ HaHOm00aBKOW — (uroMmiuisl oBca. B paGote [13] aBTOpBI
paccMOTpeEB IOJIE3HbIE CBOWCTBAa TMHHA, YKPOIIa, HETPYIIKH M MSTHI, MOJTYYMJIA HAMUTOK U3 MOJIOYHON
CBIBOPOTKH C JCLIEBBIMUA PACTUTEIBHBIMH HAIIOJIHUTEISIMH, KHCIOMOJIOYHBI HANUTOK W3 KO3BErO
MOJIOKa C HacToeM ImapaHa v THIKBEHHOTO COKa U OapOaprica ¢ BAHWJIMHOM TIOJTydeH B padote [14].

MHorue KucJIOMOJIOYHBIE MPOAYKTHI CTaIM y3HABaeMbIMU OpEeHAaMU: HOTYPTHI C pa3iIuYHbIMU
nobaskamu, «Tan» u «Tanzem» u ap. PazHooOpasue nmpuMeHsieMbIX HAIlOJIHUTENEH JeNaoT ux Oosee
npuBiieKaTenbHBIMI. CaMble HEOOBIYHBIE HAOJIHUTENN HCIOIB3YIOTCS B KMCIOMOJIOYHBIX HAIMTKAX
KpYTHBIX pou3BoauTenen Pocenn:

— 10 14 BUIOB HANOJHWUTENEW CONEP)KATCS TONBKO B KHCIOMOJOYHBIX HamuTKax Neo
Imunele - OAO «BumM-buiie-Jlans» - KIFOKBa, OpPYCHHKA-IIMITOBHUK, MYJIBTH(GPYT, MaldHa-
MOPOLIKa, JIECHBIE SAT0JIbl, 3eMJISIHUKA, TPaHaT, YepHUKa, Kode, KIIOKBa-MallHa.;

— budunaiip - OOO Toproseiii 1oM «MoI0YHOEY - BUILIHS, YSPHUKA;

— buonponykr kedupnbiii 3A0 «/lanon Bonra», oOorameHHblii OupuUIyMOaKTEpUIMH
Hanon «AxtnBra», CMyccH, AKTUMENb — YePHUKA-KIIIOKBA; KIIIOKBa-MalluHa-4a0petl.

B cocTtaB HamUTKOB BXOJST KOHLEHTPUPOBAHHBIE COKU KIIFOKBBI, MAJIMHBI, IPaHaTa, YePHHUKH,
COKHM CaJiOBBIX M TPONHYECKUX QPYKTOB M [Jp., KOTOpbIE B KOMIUIEKCE C JIAKTOOAKTEPHAMHU
CIOCOOCTBYIOT OOOTAIIEHUIO OPraHN3Ma aHTHOKCHIAaHTaMH U HOPMAJIbHOMY THILIEBAPEHHUIO.
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KazaxcraHckuii pBIHOK TIpPEICTaBICH B OCHOBHBIM HAI[MOHAIBHBIMH KHCIOMOJIOYHBIMH
HAaUTKaMH, TaKUMH KakK aipaH, KyMbIc, IIy0aT, psDK€HKa, TPOCTOKBAlIa, Kepup, HOTYypT,
KHCIoMOJIouHbIe HAanUTKU «Taw» u « TaHgem».

Hamomautenu u3 GpyKkTOB M OBOIIEH copepikaT MEKTHHOBBIE BEIIECTBA, KOTOPHIEC YIyUIIafOT
¥ BOCCTAHABIMBAIOT MUKPOQIIOPY KeTyIKa ¥ KUIIEYHHKA, HOPMAIU3YIOT paboTy 0OMEHa BEmIecTB.
st 3TUX TieNiell PUMEHSIOT PACTUTEIbHBIC MPOIYKTHI, OOTraThie MEKTHHOM: OaKiIaKaHbl, CBEKIIA,
peanc, MOPKOBB, THIKBA, KaIlycTa, SOJIOKH, aOpPUKOCHI, CIUBBI, BHIIHS, TPYIIH U JIp. ABTODHI [15]
MPEUIOKIIN  CIOcO0 TPOM3BOJACTBA HOTypTa C MOPOIIKOM KOPHEIUIOAOB CTOJOBOM CBEKIIHI,
MOJyYEHHBIH CYOJIMMAIlMOHHOW CYINIKOW, M TIOPOIIOK KOpPHEH IMKOPHs, OBOIIHOC IIOpPE W3
TonuHaMOypa, MOPKOBH ¥ CBEKIIHI [ 16], ThikBeHHOE Mope [17-18].

@pyKTBI ¥ ATOMBI TOJB3YIOTCS OONBIIMM CHPOCOM, HO OTJIMYAIOTCS B 3aBHCHMOCTH OT
peruoHa, B OCHOBHOM W3 HHX JIMJUPYIOT — KIyOHWKA, TEPCUK, BUIIHA. DPYKTOBBIC M STOJHBIC
J00aBKH BHOCAT B HOTYPTHI B CBEXKEM U KOHCEPBHpOBaHHOM BHe [ 15-18].

1

@ -Poccus

' - Kazaxcran

- OuanaHINAS

- 'epmanus

Puc. 1. Hanonnumenu KuciomoiouHblx RPOOYKmMos

Hamu Obl1 mpoBesieH aHaIM3 acCOPTUMEHTa HOryprtoB. PaccmarpuBanuck NMyOJIHMKalM IO
NPOU3BOJICTBY WOTYPTOB C IMUILIEBBIMHA U PACTUTEIBHBIMHU J00aBKaMu. (pucyHOK 1). Bkian ydeHbIx
pasHBIX CTpaH ONpEACIsUTU MO s3bIKaM MyOnukanuid. [1o sS3pIKOBOMY MpH3HAKY PaOOTHI JIENSATCS Ha
CllefylolMe OCHOBHBIE Tpymmbl: Ha pycckoM (Kasaxcran, Poccust), memenxom (I'epmanms),
(panmysckom (DPpannus), ckanguHasckoM (Hunepnannel, Ouansuaaus) [16], B moToke HaydHBIX
nyOJIMKaIuii Mpeo0aaaT HaydHble padoThl Ha pycckoM sizbike (Poccust, Kasaxcran) [20-21],

B Poccus

B KazaxcraH
B ['epmaHus
B Opannus

B Hunepnanasl

B Ouangaans

Puc. 2. Haxonnenue nayunvix pabom no si3vikam nyonuxayuil
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CyMMapHOE dYHWcia HAyYHBIX pabdOT W WX HAKOIUICHWE TIPEICTaBICHO HAa pPHUCYHKE 2.
HabmromaeTcst He3HAUUTEIBHOE YBETHUCHHE KOJTUYECTBA TyOIUKAIMI 3a MTOCIeIHUE 5 JIeT.

M Poccua
W KasaxcTtaH

B [epmaHunAa

Konunuecrtso
nybaukaumi

B ®paHumA
B PuHAAHANA

Hugepnanapl

Puc. 3. Haxonnenus nyoauxayuii no tiocypmam ¢ 000asKamu

B npousBocTBe HOTypTOB IPUMEHSIOT OaKkTepHuaibHble KynbTyphl Lactobacillus bulgaricus u
Streptococcus thermophilus. Atopsr [19] kpome cTaHAAPTHOW 3aKBACKH HCIOIH30BAIN KYIBTYPHI
oudunodbakrepuii, Takux, kak L.lactis, L.cremoris, L.diacetylactis, Leuconostoc spp., L.plantarum,
L.casei, L.fermenti u np. OTi mpoOUOTHKHN 00NaTAIOT BHICOKOI T'YOUTEIhHON aKTHBHOCTHIO MPOTHB
BO30ynuTeNne KEeIyJOYHO-KULICYHBIX 3a00e€BaHUH, M NPUOAIOT NPOLYKTY IOBBILICHHYIO
OHMOJIOTUYECKYIO0 aKTHUBHOCTb.

B mocnennee Bpems B KazaxcraHe akTUBH3MPOBAIMCh HEOOJBIINE MOJOYHBIC TPEANPUSTHSL,
yCcUIMIach KOHKYPEHLMsSI Ha BHYTPEHHEM PBIHKE, MOSABUINCH MHAUBHUIYAJIbHBIC MPEANPUHUMATENIN —
IMPOU3BOJUTCIIM KHUCIIOMOJIOYHBIX IMPOIAYKTOB. YBennuuBaeTcs CIIpOC Ha MOJIOYHYIO HNPOAYKIUIO B
KpYNHBIX ropojax. KazaxcTaHCKMH pPBIHOK HMEET eme OYEeHb OOJBIIOW TMOTeHIHMANl s
OTEYECTBEHHBIX MPOU3BOIUTENCH, MPOYUIHNPYIOIINXCS HA KUCIOMOJIOYHBIX HAIIUTKAX.

BeiBoabl. Takum 00pa3oM, NpaBHIBHBIA TOJ00P HAMOJHUTENEH OyaeT CrnocoOCTBOBATh
PacCIIMPEHUI0 aCCOPTHUMEHTA KHUCIIOMOJIOYHBIX HAIUTKOB, MOBBIIICHHIO OHOJOTHYECKON M IMHUIIEBOH
LEHHOCTHU pa3padaTbIiBa€MbIX HAIIUTKOB.
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HNCITIO/Ib3BOBAHUE ITPAHO-APOMATHUYECKHNX
PACTEHHNH I02KHOTI'O KASAXCTAHA B
ITPOMN3BOACTBE COYCOB-IIPUIIPAB

'Opuvinéacaposa b. A.,

K. X. H., 0Oouenm Tacwvioaesa I1I. b.,
'Opanéexoea XK.,

'Baumoemosa XK.,

! Bexemosa A.

Kazaxcman, Illvimkenm,
HOsicno-Kazaxcmanckuit 2ocyoapcmeennutii ynugepcumem um.M.Ayrzoea;
Mazucmpanm

Abstract. In the article the analysis of market of sauces and seasonings is carried out; it is
offered to apply wild-growing plants of South Kazakhstan as seasonings in technology of sauces in
order to enlarge an assortment of sauces and seasonings on the base of natural spicy-aromatizing
photocompositions without using of synthetic dyers, antioxidants and preservatives. Wild-growing
plants contain almost all vital food components allowing to expand ability to apply alternative sources
of biologically active substances, boost quality and competitive ability of new products with given
consumer properties: vitamins, carbohydrates, proteins, fats, mineral salts and water.

Keywords: sauces, seasonings, flavors, aromatizers, stabilizers, spicy-aromatizing additives,
wild-growing plants

BBenenne. PrIHOK COyCOB-TIPUIIPAB SIBISETCSI OMHUM M3 CAMBIX JUHAMHYHO PA3BHBAIOIINXCS
pbiHKOB Kaszaxcrana. CeromHs Ka3axCTaHCKMHA PHIHOK H300MIIyeT KOJMYECTBOM MapOK COYCOB Kak
OTEYECTBEHHOT'0, TaK U UMIIOPTHOTO MPOM3BOACTBA. Ha phIHKax CTpaHbl B OCHOBHOM MPeoOIanaroT
COYCHI-TIPUMNPaBbl TakMX Mapok, Kak: «Vegeta» (Poccusa), «Maggi» (Poccus), «GalinaBlankay
(Poccust), «Kamis» (Poccusi) m «Marust Bkyca» (Poccus) u coycel: «Conneunas nuaus» (Poccus),
«3 xemanms»  (Kazaxcran), «MaxeeB» (Poccus), «bantumop» (Poccus). Jlunepamu u3
MIEPEYHCIICHHOTO SIBIISTIOTCS IPUTIPaBbl «Maggi» u cOyChI «3 jKeIaHus».

Kareropusi coycoB-nmpumnpas NpoJOIKUT CTaOMIBHO Pa3BUBATHCS B TEUEHHUH ONMKAMIINX
nsatu neT. I[pousBoauTenu mpensaraioT Bce 0ojiee MHTEPECHBIE COUeTaHHs BKYCOB. PEIHOK cOycoB H
CIIeIHil CO 3I0POBBIM U HATYPaJIbHBIM COCTABOM aKTHBHO pa3BuBaetcs [1-3].

Cdopmuposasiuiics 3a mocienHee BpeMst JeUIMT HaTypajbHBIX NPOAYKTOB Ha pbiHKE PK,
CIOCOOCTBYET CO3aHHIO aTbTEPHATUBHBIX HCTOUHUKOB, HOBBIX ()OPM M CIIOCOOOB IOJyUYEHUsI BEIIECTB,
JKU3HEHHO HEOOXOAMMBIX YEJIOBEKY MJIsl HOPMAIBHOrO OOMEHA BEIIECTB M IKH3HEACATEIbHOCTH
oprann3Ma. B HacTosiiee Bpemsi paclIMpeHHE acCOPTUMEHTa COYCOB-TIPHIIPaB 0e€3 HCIIOIb30BaHUS
CHUHTETHYECKHX KpacUTeNeH, aHTHOKCHIAHTOB M KOHCEPBAaHTOB, HAa OCHOBE HAaTypaJbHBIX IPSHO-
apOMaTHYECKUX (DUTOKOMIO3ULUI SIBJISETCS AKTyaJbHBIM. PaciiMpeHne NpakTHYeCKOro OIbITa 0
MIPUMEHEHUIO JMKOpacTymux pacteHuil FOxHoro Kasaxcrana B kadecTBe NpHUIpaB B TEXHOIOTHH
COYCOB IIO3BOJIMT CYIIECTBEHHO pAaCIIUPUTh BO3MOXKHOCTH MCIIOJIH30BAaHUS  ANbTEPHATHBHBIX
UCTOYHNKOB BAB, MOBBICUTH Ka4eCTBO W KOHKYPEHTOCIIOCOOHOCTh HOBBIX NMPOAYKTOB C 3aJIaHHBIMHU
MOTPEOUTENbCKUMHU CBOMCTBaMH. JIMKoOpacTylie pacTeHHs coaepkKaT TIOYTH BCE HEOOXOIUMBIE
KOMIIOHEHTBI ITHUIIA: BUTAMHHbI, YIJIEBOIbI, OSIIKH, )KHPbI, MUHEpAJIbHbIC COJU U BOIy [4].

B nHacrosmiee BpemMsi (PUTOIKCTPAKTHI PacCMATPHUBAIOTCS AUETOJIOraMHU KaK OJ[HA M3 HamOoJee
ONTUMANBHBIX (OPM MPOIYKTOB, HCIOIB3YEMBIX IS YIOBIETBOPEHUS] MOTPEOHOCTH OpraHu3Ma
yesnoBeka B BAB [5].

DUTOIKCTPAKTHI MPUMEHSIOT AJISl PAaCIIMPEHHs] aCCOPTUMEHTa, 00OTalleHus] apoMara, BKyca,
ne4eOHO-IPOPUIAKTUIECKON HAIPABICHHOCTH MUILEBBIX MPOIYKTOB M UCIIOJIB3YIOT B MPOU3BOJCTBE
KOHCEPBHOH, KO0J0acHOH, MSICHOW NPOIYKLIHH, COYCOB, COKOB, MOJIOYHOW NPOAYKLHUH, IETCKOTO
MUTaHUs U T.1. [5-6].

Pe3yabTatsl uccsienoBanusi. Hamu m3ydeH pbIHOK MPHIPaB M MHMILEBBIX JOOABOK M MX COCTaB.
I[pakTiecky BO BceX MPUIIPABaX U COycax UMEIOTCS CHHTETUYECKHE KOHCEPBaHThI (copOaT Kasmsi, OeH30at
HaTpHsl), ApOMATHU3aTOPHI (CoepKaT IMIIOTEH), aHTHOKCHAAHTHI (E621- riryramaT HaTpusi, ”HO3MHAT HATPUSL,
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TyaHWJIAT HATpusl), KpacuTenu (XJopoduiuia MeJHbIE KOMIUIGKCHI, CaxapHbI Kojep, pubodasuH, Oera-
KapoTHH) ¥ CTaOMIN3aTOPhI (KCAHTAHOBAS KaME/Ib, IyapoBasi Kame b, 'yMMHUapaouk) [6-9].

OTH 100aBKM HCHONB3YIOTCS IUIsl YCHJICHHS BKyCa, YJIYYLICHHS MUTATENbHOW LEHHOCTH,
3aMe/JICHUs] TIOPYH, YJIMHEHUSI CpOKa XpaHEHUsl, YIPOLICHUS! IPUTOTOBICHUS M AENAlOT MPOAYKTHI
Oomee moctymHbIMH. OnmHAKO 3TH JOOABKM TakkKe HAHOCAT Bped HaLIeMy OpPTaHU3My H MOTYT
NPUBECTH K PA3INIHBIM 3a00JICBaHUSIM.

Tabmuma 1. CoctaB npumnpas U COycoB

Hazpanue
MapKu
Maggi [IpumnpaBa yauBepcaipHas "Marus Bkyca'"

Poccus KOpUaHJp, JyK, Iepel KpacHbIM cragkuil (ampuka), cojib, YECHOK, Iepel] KpacHBIH
YWIIM, Tepel] YepHBIH, KypKyMa, MEeTpyIIKa, YKpOI, MaiopaH, Oa3miINK, MOPKOBb,
rmoramar Hatpus (E621).

[IpunpaBa maggi Marru Ha BTOPOE IS COJSTHKH T10-JI€PEBEHCKHU

COJIb, MyKa TIIEHUYHAs, caXap, MOPKOBB, JTYK(IIOPOIIOK), apHKa, TOMAThI(IIOPOIIOK),

Macjo IO/COJTHEYHOE, YCHIMTENb BKyca (IJIyTaMaT W WHO3WHAT, TYaHWIAT HATPH),

YKpPOII, YeCHOK(ITOPOIIOK), MEeTPYIIKa, TMUH, MIEPEeLl YePHBIH, PEryIsaTop KHUCIOTHOCTH,

apOMaTH3aTOp, JIABPOBBIH JINCT(IIOPOLIOK), MaJIbTOJICKCTPHH, KypKyMa.

Vegeta ¢ oBoiamu

COJIb, CYIICHBIE OBOLIM(MOPKOBB, MAcCTEPHAK, JYK, CEIbJICpPEeH, 3eleHb METPYIIKH),

YCUJIMTENb BKyca M apomara (TIyTaMaT HaTpHs M MHO3MHAT HATpHs), caxap; CIICIHH;

KYKYPY3HBIH Kpaxmaur; KpacuTelss (pudodaBuH)

YHuBepcanbHas apoMarHas mpunpasa. Cyxas cMech

Conb, MOpcKas colb, KpaxMald KyKypy3HbIH, MOPKOBb, IacTEpHAaK, JyK-TIOpeH,
Knorr YCHINTENH BKyca M 3amaxa (TJIyTamar, HHO3WHAT, I'yaHWIaT HaTpus), PerdaThiid JIyK,

I'epmanus YEpHBIM Iepel, PpacTUTENbHBbI JKUp, apoMaTU3aTOpbl: YKpOIla HaTypajbHbIH,

NETPYIIKH; YKPON, TMEeTPyIIKa, YEeCHOK, Oa3WInK, CeIbJIepel, JIaBpOBBIH JIKCT,

JYUIUCTBIN epel, TMHH, KpacuTesb pudbodaBuH.

Maiione3 Huskokaigopuitnsiii "lapmxanka"

3 kenaHus | BOJA, Maclo IOJCOJHEYHoe, MoauuumpoBanHbiii kpaxman (E1442, E1450) - 3,2 %,

Kazaxcran | caxap, cosib, AMYHBIN KeNTOK, yKcyc - 0,28 %, koHcepBaHTHI (copbar kaius, 6eH30aT

Harpusi) - 0,15 %, crabunuzarop (kcanranoBas kamenp) - 0,12 %, apomaruzarop

"ropunna” uaeHTHYHbIA HaTtypaibHOMY - 0,04 %, kpacurens 6era-kaporus - 0,001 %

Coyc maiioHe3HO-ueCHOUHBIH 25 %

bantumop BOJA, Macio MOJcoiHeuHoe, 3arycturenu: E1422, kcanrtaHoBas Kamelb, caxap,
Poccus SIMYHBIM ~ KEJITOK, YKCYC CTOJIOBBI, 4YECHOK, COJb, TOpPYMYHBIM IOPOIIOK,

apOMaTH3aTOPbI: TOPUMIIEI, YECHOKA HATypaJbHBIH, PEryJISTOP KHCIOTHOCTH MOJIOYHAS

KHCI0Ta, auTHokucauTensb D/ITA kanprus-HaTpusl.

Kertuyn "MaxeeBs" TOMaTHBIH, BbICIIAs KATETOPUS

BOJIa, TOMAaTHAs IacTa, caxap, KpaxMall, Collb, YKCyc, epell KpacHbIi MOJIOTBIN, Tepert

YEepHBIA MOJIOTHIN, UIIEBHIE I0OABKHU: cOOpaT Kajus, OeH30aT HATPHSL.

Coyc Ha OCHOBE pacTUTEIBHBIX Macel Kappy C HHIUHCKAME CIEIUSIMU

Bona, macio pactutenbHOE, YKCYC HaTypaibHbIH, caxap, aHAHACHI, COK aHAHACOBBIH,

Heinz CBIBOPOTKAa MOJIOYHAsI cyXas, JyK, Kappu (COIEp)KHUT TOpYMILy, CebJepei), Coub,

CIIA 3arycTuTens (Kpaxmaldl KyKypy3HBIH), OaHaHBI, caxap KOPHYHEBBIH, pPETYIATOP

KUCJIOTHOCTH (KHMCJIOTMA JIMMOHHAsI), 3aryCTHTEeNH (KCaHTaHOBas KaMellb, I'yapoBas

KaMesip), Kpacurenb (bera-KapoTuH)

Coyc nuist esibMeHeit calve ¢ iecHBIMU rpubamu

Bona, pactutensHOe Macio papUHHPOBAHHOE AE300PHPOBAHHOE, SUYHBIA JKENTOK,

3aryCTUTENIN: MOJU(DUIMPOBAHHBIM Kpaxmal, KCaHTaHOBas KaMelb, caxap, CyXoe

MOJIOKO, COJIb, CMECh JIECHBIX TPHOOB, apOMAaTH3aTOPH HATypalbHBIE M WACHTHYHBIC

HaTypalbHBIM, JIYyK pENYaTblii, YKCyCHas KHCIOTa, IETPYyIIKa, KOHCEPBAHTHI:

copbuHOBasg KucioTa, €385; ycwiaWTenp BKyca TJIyTaMaT HATPUS, pEryIATOPHI

KHCJIOTHOCTH: MOJIOYHAs KUCJIOTa, €507; KOHIIEHTPAT JMMOHHOTO COKa.

CocraB

Marus Bkyca
Poccus

Vegeta
Poccus

npunpasl

Maxees
Poccus

coycul

Calve
Hunepnanast

[lepcrieKTHBHBIM HANPABICHUEM pPAa3BUTHS COBPEMEHHBIX TEXHOJIOTHHA COYCOB-TIPUIIPAB
SIBJIICTCSL CO3JIaHUE KAYECTBEHHO HOBBIX (DYHKIIMOHAJIBHBIX MPOJYKTOB, CIIOCOOHBIX IOBBICUTH
OMOJIOTHYECKYIO IIEHHOCTh CYTOYHBIX parinoHoB mutanus [10].
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Pacmmpenne accopTuMeHTa  COYCOB-TIpHIpaB 0Oe3  HCIOJB30BAHUS  CHUHTETHYECKUX
KpacuTeneil, aHTHOKCHIAHTOB M KOHCEPBAHTOB SABJSETCA akTyalbHbIM. K  HaTypaibHBIM
BKYCOapOMAaTHYECKUM 100aBKaM OTHOCATCS MPSHO-apOMaTHYECKHUE PACTEHHs. B TeXHOIOTHH COYCOB-
MPUIPAB IPUMEHSIOTCS CI0KHBIC HITH COCTABHBIC MPSIHO-apOMaTHUECKUE CMECH ((PUTOKOMITO3HIIUH).

B mpuroroBneHnu cOycOB-TIPHIIPaB B KadeCcTBE BKYCOApOMAaTHYECKOH J00aBKHM B OCHOBHOM
UCTIONB3YIOTCS TaKUE MPSIHO-apOMAaTHYECKHE PACTeHUs], KaK YKPOII, METPYIIKA, YECHOK, Mepell YepHBbIi,
KOpHAH/IP, KOPHUIIA, MyCKaTHBIN OpEX, CellbIepeil, TMHH, Yabpell, 0a3iInK, KypKyma, rBO3IuKa, [6-9].

Hapsiny ¢ npsiHO-apoMaTn4ecKUMHU PaCTEHUSIMUA MOT'YT OBITh HCIIOJIb30BaHBI U JIEKAPCTBEHHBIE
pacTeHus: XKEeHbLICHb, KpanKBa, o0JIenuxa, UINOBHUK, Yepesia, IOA0POKHUK, pOMAILKa, OOSPBIIIHUK,
OarynmpHUK, OecCMepTHHK, BepOeHa, NeBsACWII, AyIIWIA, 3BepoOOol, KajmeHmyna, KamrTaH, lebena,
JOMyX, MaTb-Mayexa, MOXOKEBEJbHUK, nacTymbsi cyMmka [12]. JlekapcTBeHHblE pacTeHUs
TPaJULHOHHO HCIIONB3YIOT KakK MHPOQHIAKTHYECKOe U JeuyeOHOe CPEeICTBO B HETPAJULMOHHOM
MUTAaHAXA B OYEHb MAaJIBIX J103aX, HAIIPUMEp B BererapumanckoM murtaHud [13]. D10 00ycioBieHO, B
OCHOBHOM, TE€M, YTO MHOTHE JIEKapPCTBEHHBIC pacTeHHs 00NagaroT crelu(UYecKuM apoMaToM M
BKYCOM, 324aCTyI0 HE COUYETaEMBbIMHU C HUILEBHIMH MTPOAYKTAMHU.

B Hacrosimiee BpeMs NPAaKTHYECKUM HMHTEPEC MPEACTABISIET INOUCK ONTUMAJIBHBIX ITyTEH
WCTIOJIb30BaHMS JUKOPACTYIIMX PACTCHUI B MHTEpEcax yKpeIUIeHHs 310pOBbs JIOACH, MPO(UITaKTHKI
1 JICUCHUA pa3JIMYHBIX MaTOJIOTHM.

Lenp uccnenoBanus mogd0p W U3ydeHHE cOCTaBa AUKopacTymux TpaB FOxuoro Kazaxcran
JUTSL COCTABJICHUHM KOMITO3HIUH MPSHO-apOMATHYECKUX PACTCHUH ISl IOCJIEAYIOIIEr0 UCTIONb30BaHNUS
B IIPOU3BO/ICTBE COYCOB-TIPUIIPAB.

B oOnactsx 1oxHoro Kazaxcrana, kak HU B KakuxX JPyTrUX permoHax PecnyOiuku, KonudecTBo
BUJIOB pacTeHWil odeHb pazHooOpazHoe [14]. U3 6000 BumoB ¢moper Kazaxcrama B HOxkHO-
Kazaxcranckoir obmactn mpoumspacrator He Menee 3000 BumoB. M3 mukopacTymmx MpsHO-
apoMaTHYeCKWX pacTeHWii Ha pore KaszaxcraHa mnpomspacTaroT 3Bepo0O0i TMPOIBIPSIBICHHBIN
(Hypericum perforatum), waOpen oOsikHOBeHHBIH (Thymus wvulgaris), aymmma oOBIKHOBEHHAS
(Origanum  vulgare), xamengyna JsekapctBeHas (Calendula officinalis), ThIcsYenTUCTHHK
oosikHOBeHHbIH (Achillea millefolium), Tpaa mycteipauka (Herba Leonuri).

BOoNBIIMHCTBO apOMAaTUYECKUX U OCTPOBKYCOBBIX BEIECTB B JIUKOPACTYIIUX MPSHBIX TpaBax
NPEICTABISIIOT COOOH anmudaTudecKue yrieBoJ0pobl, KapOOHWIBI, 3(UpPBI, CHHPTHl, MOHO- W
CCCKBUTCPIICHBI 3aMCUICHHBIC TCPIICHBI, CCCKBUTCPIICHLI 1 Kap6OHOBLIe KHCIIOTHI.

Tabnmuna 2. ConepkaHue apoMaTHYECKUX W OCTPOBKYCOBBIX BEIIECTB B HEKOTOPBIX
JUKOPACTYIIUX IIPSIHBIX TpaBax

[IpsiHble TpaBbl ApoMaTHYECKHE U OCTPOBKYCOBBIE BEIECTBA

3Bep0o00ii TIPOIBIPSBIICHHBIT
(Hypericum perforatum)

JIMHOJIEBasA KHCJIOTa, (1)I/ITOJ'I, JIMHAJIOO0JI

tumoa (mo 35 %) kapBakoy, HEPOJUAON, TNHUHEH, KaMmQeH,
ITIMOHEHMUPLICH, OOpHEOJI, KapUO(UIICH, JIMHATIOOJ

40-44 % xapBakpoiga W THMOJa, repaneanerat (2,5-5 %)
CBOOO/IHBIE TPUTEPIIEHOBBIE cUPThI (710 15 %)

Yabper 0ObIKHOBEHHBIN (Thymus vulgaris)

Hymuia oosikHoBenHast (Origanum vulgare)

Kanenmyna nekapcTBeHast a-KapnHa, a-aMHpHH, P-amupuH, Ty
(Calendula officinalis) reKCAOKTaHMKapOOHOBAsI KUCIOTA

ThICSIUETMCTHUK OOBIKHOBEHHBIH P-niunen, cabunen, muHeon (cymmapHo 6onee 40 %) xamasyieH,
(Achillea millefolium) PBKAJIUIITOJ, a-aMHUPHH, P-aMHupHH, KoraeH

Tpasa nycreipauka (Herba Leonuri) AIOTO3M/1, AIOTOJI, TAJIMPUI03H]I, FapIaru/, iabaaan

LleHHOCTH UKOpPACTYIIMX TMPSHBIX TpaB OO0YCJIOBIEHa BXOASAIIMMH B HMX COCTaB
JICUCTBYIONUME  BEIIIECTBAMH, HMEIOIUMH CaMyl pa3HOOOpPa3HYH XHMHUYECKYIH0 TIPUPOAY U
Ha3bIBatOTCs (purokoMioHeHTamMu [ 14]. OUTOKOMIIOHEHTHI BKJIFOYAIOT IIAPOKHHA CIIEKTP XUMUYECKHX
COCJIMHEHUI Pa3INYHON CTPYKTYPHI, (PU3UKO-XMMHUYECKUX U OMOJIOTUIECKUX CBOWCTB.

OCHOBHBIMH U3 JCHCTBYIOIIMX (YUTOKOMIIOHCHTOB JHUKOPACTYIIUX PACTCHHU SBISIOTCS
a(upHBIC Macja, BATAMHHBI, ()IaBOHOM/IbI, TJIMKO3HU/IbI, AlKaJIOW/IbI, JyOUIbHbIC BemecTBa [14]. Dtu
(DUTOKOMITOHEHTBI HMEIOT Pa3JIMYHy (U3MOJIOTHYECKYI0 aKTHMBHOCTh. HamOosiee H3ydeHHBIMH
BUJaMH (DU3HOJIOTHYECKON aKTHMBHOCTH SIBJSCTCS: aHTUMUKPOOHas (aHTHOMOTUYECKAs) aKTUBHOCTD,
¢yHrucrarndeckas ¥ QyHruiuaHas aKTHBHOCTH, IPOTHBOBOCHIAJIMTEIIbHAS aKTUBHOCTh. KpoMme 3Toro,
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(DUTOKOMITOHEHTBI TIPSHO-aPOMATHYCCKUX PACTEHUIH OKAa3bIBAIOT HA OPraHM3M pElapaTHBHOE,
KaMUIIAPOYKPETUIAIOIIEe, KETUETOHHOE U CIIa3MOJUTHYECKOE feicTBHe (Tabm.3-4).

Ta6m/1ua 3 - dusnonorunyeckas akTUBHOCTh MMPpAHO-apOMATHYCCKUX paCTeHI/Iﬁ

¢du3noIOrNYecKoe NeHCcTRHE

HanMEHOBAHHUE PACTCHUA

AHTHOMOTHYECKOE
PecnaparuBHOE
Cria3MOITUTHYECKOE
Huypetunueckoe
Kemyeronnoe

Jymmna oObIKHOBEHHAs!
3BepoOoii

Yabper (THMBSH MON3YUIHil)
ThICSIUENUCTHUK . . . .
TpaBa mycTeIpHHUKA . . . .
Kanenngyna . .

Kanunuspoykperuisironiee
* | « | [IpoTHBOBOCTIANUTETFHOE

Tabnuua 4. Coxmepkanue OCHOBHBIX Tpynn BAB B AMKOpacTymIMX MPSHO apoMaTHYeCKUX
pacTeHusax

CopneprkaHre OCHOBHBIX IPYIIIT JluKopacTyiipe npsHO-apOMATHICCKUE PACTCHHS
FAB Kanernnmymna | Jynmmra | Yabpen | 3Bepoboii | Tpasa mycteIpHuKa | THICSUeMCTHIK

®draonosos, mr/100r 132409 | 17,540,3 | 27,6+0,5 | 22,8+04 17,5+0,3 14,8+8,6
DeHOMBHBIX KHCI0T, Mr/100r 7,8+0,2 | 10,840,2 | 13,1+0,2 | 14,5+03 11,3+0,2 15,8+0,3
JyouneHeix Bemmects, Mr/100r 10,4+0,2 | 11,2+0,2 | 13,0£0,2 | 14,303 10,7+0,3 11,0+£0,3
Bewects, obnazaiorx P- 41707 | 39,5407 | 53,8509 | 51,6:09 |  37.5407 41,6£0,7
BUTAMMHHOM aKTHBHOCTBEO, MI/100r

AckopOrHOBO# KuCioThI, Mr/100r 221+04 | 2,53+04 |2,45+0,04 | 2,55 +0,04 2,53+0,4 2,18 £0,04

[IpsHO-apoMaTHYecKue pacTeHUsl 00JIaal0T BEIPAKEHHBIM BKYCOM M apOMAaTOM, U COZAepKat
[eHHbIE PUTOXMMHYECKUE COSTMHEHUS, SBISIONINECS OCHOBHRIMH KOMIIOHEHTAMH TTHUIIIH.

Ha cerommsmamii IeHp BKyCO-apOMaTHYeCKHe JO00aBKM HA PHIHKE IHINEBBHIX HWHTPEIUEHTOB
NPE/ICTABIEHBI B HECKOJIBKUX TOBAPHBIX (DOpPMaX: CyXHe CMECH, KHIIKHE SKCTPAKTBI U HHKATCYJISTHI [ 7-8].

Cyxue cMecu MpSIHOCTEH caMble PaclpoCTpaHEeHHbBIE, OJTHAKO JKHUJIKAE W WHKAIICYJINPOBAHHBIC
(OpMBI  IKCTPAaKTOB IMPSHO-aPOMATHYECKUX PACTEHHWHA SBISIFOTCS HA  CETONHSIIHUN  JIeHb
aThTEPHATHBON CYXHM CMECSM CIICIIUH, IMOCKOIBKY OONafaroT psjoM mpeumymiectB. OCHOBHOE W3
3TUX MPEUMYIIECTB - CTEPUIBHOCTh. JKHIKHE DKCTPAKThl CBOOOIHBI OT OA/UIACTHBIX BEIISCTB U
SIBJISTIOTCSL  OOJiee KOHIEHTPUPOBAaHHBIMH. [IpuMeHEeHHWE TEXHOJIOTUU WHKAICYJAIUHA TO3BOJISET
YIPOCTUTH MIPOLIEAYPY O3AIUHA U TOMOTCHU3AIIUN BKYCO-apOMAaTHIECKUX BEIIECTB U KOHTPOJIUPOBATH
BBIXOJT apoMaTa B TOTOBOM MPOAYKTE [5].

OC00EHHO TEePCIEKTUBHBI KUAKUE SKCTPAKTHI MPSHOCTEH IS MPOAYKTOB AMYJIHLCHOHHOTO
THIIA, TaK KaK XOPOIITO CMEITHBAIOTCS C BOJHOU H € KUPOBOH (ha30ii MUIIEBBIX IMYITHCHI.

[Ipu TpOM3BOACTBE PKCTPAKTOB M3 PACTUTEIHHOTO CHIPHS Yallle BCETO HCIOJIB3YIOT BOY,
STWJIOBBIA CHUPT WJIM BOJHO-3TaHONbHBIE cMecu. J[ns Oosee momHoro wu3BieueHuss BAB wu3
PACTUTEIHLHOTO ChIPhS Yallle UCTIONB3YIOT BOJHO - 3TaHONbHBIE cMecH (50-70 %).

CriocoObl BHECEHUs (PUTOIKCTPAKTOB B COYCBHI-IIPHUIIPABBI MOTYT OBITh pPa3W4HBIMHU. KX
MOKHO PacIbUIATh Ha PA3IMYHBIX MHEPTHBIX HOCUTENSIX, UCTIOIb30BaTh MPUHIUI UHKAMCYJISIUN WU
BHOCHTHb Ha 3MYJIbCHOHHBIC OCHOBBI, YTO HamOoJiee BHITOJHO, TaK KaK ITO3BOJISIET MAaKCUMAIILHO
COXpaHATh BKyCO-, apoMaToOpasyroniue W OWOJIOTMYECKH aKTHUBHBIE BEIIeCTBA B IPOIECCE
TepMOOOPaOOTKHU M XOJIOAMIEHOTO XPaHEHUS MPOTYKTa.

HarypansHbIe BKyCcO-apoMaTHIECKUE JOOABKH JJIS MPOW3BOACTBA COYCOB 00JIaar0T XOpoIen
pPacTBOPUMOCTBIO B BOJTHOW W/MJIM )KHPOBOH (pazax, paBHOMEPHBIM paclpesielieHneM 1o oobsemy [5].

76 M 2(30), Vol.1, February 2018 http://ws-conference.com/



WORLD SCIENCE ISSN 2413-1032

[IpumeHeHMEe HaTypalbHBIX J00ABOK HEe TpeOyeT HM3MCHEHMH B TEXHOJIOTMYECKOM TIpoIiecce,
MIPUHSATOM Ha TPOU3BOJICTBE.

OmHMM W3 CaMBIX PaCIpPOCTPAHCHHBIX MPOMBIILICHHO H3TOTOBISIEMBIX COYCOB B MHpE Ha
CETOHSIIHUI JICHb SIBIIICTCS MaliOHE3, TaK KaK IOAXOJUT IMPAKTHYECKU K JII00oMy OJtony, a B
HEKOTOpBIX MPOCTO HE 3aMeHHMM. B Hactosimee Bpemsi BblpabaTbeiBacTcs Oonee 40 penenTypHBIX
COCTaBOB MallOHE30B, Pa3JIMYHBIX MO0 COCTaBY M KadecTBY. BrIMyckaeMast MpOIyKIHsI Pa3IndaeTcs 1mo
KaJIOpUITHOCTH, KOHCUCTEHITUH, IBETOBOW TaMMe, KOJTMIECTBY Y BUAY HAIIOJHATEIICH.

B kauecTBe 00BEKTOB MCCIIENOBAHMI HAMU BEIOpaHBI Haa3eMHEIE yacTh 38epobos (Hypericum
peiforatum, cemeiicteo Hypericaceae) m wabpema (7hymus serpuilum, cemeiictBo Lamiaceae).
ITomobpanble AMKOpacTyIye NpsSHO-apoOMaTHYeCcKHe pacTeHus, npowmspactaomue B FOKO, moryr
WCTIONB30BaThCS I MaJbHEWUIIET0 HKCTPAarHpOBaHMUS C MOCIEAYIONIMM BKIIOYEHHEM B COCTaB
OMYIBCHOHHBIX COYCOB.

B Tabn. 5 mana o6mas wapOopMaIis 0 GU3NOTOTHICCKON aKTUBHOCTH BEIOPAHHBIX B KAYECTBE
00BeKTa UCCIEAOBaHUS MPSIHO-apPOMATUYECKUX pacTeHuit [12-13], B Tabm. 6 - xapakTepUCTHKA HX
OCHOBHBIX OMOJIOTUUECKH aKTUBHBIX BemiecTs [ 13-14].

Tabnuna 5. dusnonornyeckas akTHBHOCTh MPSHO-aPOMATHYECKUX PacTeHHUH

(bu3noIOrNYecKoe NeHCTBHE

HauMEHOBAaHME PAaCTCHUN

Bumamunnoe
Kanunuspoyxpemsiowee
Anmubuomuueckoe
Penapamusnoe
Cnasmonumuyeckoe
Kaonuomonuuecroe
Jluypemuueckoe
Kenueeonnoe

° Hpomueoeocnazzumeﬂbnoe

Jymmia oObIKHOBEHHAs
Yabperr (THMBSIH MOI3y4Hil) .

Tabnuma 6. XapakTepucTuka OWOJIOTMYECKH AaKTHBHBIX BEIIECTB HCCIIEAYEMbIX MPSHO-
apOMATHUYECKUX PACTCHUI

Opramu- | Ackopou- Kapora | Ddmpenre Kupnsie | {yOums- JS—
Hasganue DaBOHOMBI | YecKue HOBasI o/ |Macmamr/|  Hele
-HOMJIBI | Macia, % HBI
KHCJIOTBI | KHCTIOTa 100r | BemecTBa
apOMaTHYECKIES

Jynmia 0OBIKHOBEHHAS 166-565 ) : o C,Bl,
(Origanum vulgare) q)e:z;’é;f’; pymi, | * Mr/100r 012121 28 0% | pE
Yabpern PYTHH, SIOJTOYHAS, ) .
(Thymus serpuilum) KBapIETHH | YKCyCHasI * 05-1 " " B,C A

BuiBoabl. TakuMm 00pa3oMm, BO3MOXKHOCTh KOMOWHHMPOBaTH MPSHOCTH M OOBEIWHATH HUX
MPSTHO-apOMaTH4eCKre (PUTOKOMIIO3HUIINY OTKPBIBAET NIMPOKHE TIEPCIIEKTUBBI TI0 CO3JaHHIO HOBBIX, H
YCOBEPIIEHCTBOBAHUIO  Y)K€  CYILIECTBYIOLIMX pPELENTyp OpraHudeckux coycoB. Co3naHue
(UTOKOMITO3MLIMH Ha OCHOBE HATYpaJbHBIX BKYCO-apOMAaTHUECKUX 100ABOK TO3BOJUT PACIIMPUTH
ACCOPTUMEHT  OpPraHHYeCKUX  COycOB U o0ecrneuuTb  NOTpeOHTeNsi  rapaHTHPOBAaHHO
BBICOKOKAYECTBEHHBIMM ~ NPOAYKTaMH  NUTAHHUA. AHAJIUTHYECKHUE  HCCIEJOBAHUSA  IOKa3allu
BO3MOKHOCTbH MCIIOJIB30BAHUS NPEATIOKEHHBIX BUI0B PACTUTEIBHBIX KOMIIO3ULUI MTPHU MPOU3BOJICTBE
COYCOB C COXpaHEHHEM OpraHOJENTHYECKHX IOKa3areied, (yHKIMOHAIbHO-TEXHOIOTHYECKHX
CBOWCTB M YBEIMYEHHUEM COJIEpKaHUs O10100aBOK.
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PAZPABOTKA 3AMOPOKEHHOI'O BTOPOI'O BJIFOJA
«KAIITIA PUCOBASA C BAPAHUHOMN»

Amanxenou XK. H.,

K. m. H., ooyenm Xanxycapos H. C.,
K.m.H., 0ouenm Xamumoea b. M.,
T emupoexosa T. C.,

'Epmexos I'. b.

Kazaxcman, Illeimxenm,
FOsicno-Kazaxcmanckuit 2ocyoapcmeennwtii ynueepcumem um. M. Ayrzosa
Mazucmpaunm

Abstract.The article raises the problem of developing ready-to-eat frozen second courses.
Statistical data on raw materials in Kazakhstan are given. The technology of the frozen course "Rice
porridge with mutton" has been developed. The sensory and physical-chemical parameters of the
developed course were studied. Technological parameters of freezing of the second course are worked out.

Keywords: freezing, technology, mutton, porridge, grit, sensory, physical-chemical indicators

Beenenune. Vcrnonp30BaHne HCKYCCTBEHHOTO X0J10/a VISl AJUTEIBHOTO COXPAaHEHUS IMHUIIEBBIX
NPOAYKTOB peIaeT mnpodiiemMy oOecreyeHusi MpOAOBOJIBCTBEHHOH 0€30MacHOCTH JII0OOOW CTpaHbI.
[TpumeHeHne XOMOJUIBHON 00pabOTKH MO3BOJISIET CAETATh MPOJOBOILCTBEHHBIE MPOAYKTHI CACIATh
JOCTYIHBIMHM JJISl BCEX TPaXKlaH, a CE30HHBIC MPOAYKTHl - CJIeNaTh JOCTYIHBIMH B TEUYCHHE
JUITNTENIFHOTO BpeMeHHW. TakuM 00pa3oM, XOJOIMIIbHBIC TEXHOJOTHH MHIIEBBIX MPOAYKTOB HMEIOT
oTpeJieisAoNee 3HaYeHHWEe B JKM3HM COBPEMEHHOIO OOIIECTBA W TO3BOJSIOT pellaTh MHPOBYIO
npobiiemMy o0OecrieueH s MPOI0BOJILCTBEHHBIMU pecypcamu [1].

bnaronmapss HuM3KOTeMIlepaTypHOH 00pabOTKE MOXHO pa3paboTaTh I[IHUPOKHN  CIIEKTP
3aMOPO’KEHHBIX IMHUILEBBIX MPOJYKTOB, KOTOPbIC B OOBIYHBIX YCJIOBHSIX HMEIOT OIPaHMYCHHBIA CPOK
xpaHenus. K uncity Takux NpoJyKTOB B IIEPBYIO OUEpeb OTHOCSATCA 00eaeHHbIe Oroa. AKTyalbHON
ABJSIETCSl poOJIeMa MOJTYYEHHUs] 3aMOPOXKEHHBIX OOEAECHHBIX ONI0J, KOTOpBIE SIBISIOTCS T'OTOBBIMHU
KyJIMHAPHBIMU ~ M3ACTHSIMH, MaKCHUMajbHO COXPAaHMBIUMMH IHMIIEBYIO LIEHHOCTb, KayecTBO U
YIOBJIETBOPSIOIIMX TPEOOBAHUSAM PALMOHAIBHOTO M COAIAHCHPOBAHHOTO NMUTAHUS, HE TPEOYIOLINX
3HAYUTEJIBHBIX TPyAO3aTpar AJsl JIOBEIACHMS [0 KyJIMHAPHOHM TOTOBHOCTH. 3ajiaua MOXKET OBITh
JOCTUTHYTa 3a CYeT pa3pabOTKHU TEXHOJOTMH M PELEnTyp 3aMOPOXEHHOW NPOAYKLHH, B KayecTBE
KOTOPOIi BEIOPaHO BTOPOE 00eIeHHOE 0JI10/10 Ha OCHOBE OapaHWHBI U puca.

I'aproBannoii E. A. u Koctpeikunoii C. A. pazpaboTaH croco0 MpUTOTOBICHUS 3aMOPOKEHHOTO
noydadpukara nepsoro odeaenHoro omoja "ConsiHka", B COCTaB KOTOPOH BXOJST pa3Hble BUJIBI Msca,
BKJTFOUAst MSICO JaJIbHEBOCTOYHOM KOCYIH U IMKOPACTYIINE JIECHBIEC TPUOBI, IPEIBAPUTEIILHO CBAPEHHBIE
Wi 00)KapeHHbIE, KOMYCHbIE MSICHBIC MPOAYKTHI, COCUCKH WM CapJelIbKi, TTaCCHPOBAHHBIE B Maciie
MOPKOBbB, peMyaThlii TyK, KapTo(elb, 00’KapeHHBIE OTYPIIBI COJICHbIe, KOHCEPBUPOBAHHBIC OJIMBKH WU
MaciauHbl. [1oJroTOBIEHHBIE KOMIIOHEHTBHl PEHENTyphl 3aMOPKUBAIOT B CKOPOMOPO3MIIBHBIX
YCTaHOBKAaXx, 3aT€M KOMIIOHYIOT CMECh COIIaCHO penentype. I1oAroroBieHHOE CHIPbE 3aMOPAXKHUBAIOT
[IpU TEMIIEpaType XOJ0IHOro Bo3ayxa -35...-40°C, noBoas Temmeparypy npoaykra jo -18°C. Ipu stom
BBIMEp3aeT 0kosto 90 % Biaru, cozeprkaieics B coipbe [2-4].

TuroBoit J. M.  u  gpyrumm  pa3paboTraH  CIOcOO — NPUTOTOBJICHUS — HMIOPEOOPasHBIX
MHOTOKOMIIOHEHTHBIX MPOAYKTOB JUIMTEIBHOTO CpoKa XpaHeHus. CHadana OLEHUBAIOT acCOPTHUMEHT U
KOJIMYECTBO MOPLUH, MPOU3BOIAT MPOAYKTOBBIM pacyeT CBIPbSl B COOTBETCTBUH C peuentypoil. [locme
3TOTO CHIPbE TIOJBEPraloT MOWKE, KalnOpOBKE, OUHCTKE, Pe3Ke W Bapke A0 rotoBHOCTH. OTBapeHHOE
CBIPbEC IO OTACIHHOCTH HM3MEJBYAIOT JI0 IMOPeoOpa3HOro COCTOSHMS C JIO0OAaBJICHHEM HHYJIMHA U
cTabmnn3aTopa - KCaHTaHOBOH kamenu B kommdectBe 0,2-0,5 mac. %. B mropeoOpasHoM cOCTOSHUH
MIPOAYKT B BHIE CJIOS C TOMIHIHON 10-15 MM 10 OTAENBFHOCTH OXJIaXAA0T A0 Temieparypsl 15-20°C u
3aMOpakuBaroT Tpu Temmeparype -18°C. 3aMOpoKEHHBIE IUIACTHI MMIOPE pa3pe3aroT Ha IMOPIIMOHHEIC
KyckH 110 5-10 r. M3 3aMOpOKEHHBIX KYCOYKOB KOMIIOHEHTOB, KOTOPBIE MPEYCMOTPEHBI €ro PerenTypoi,
COCTaBJISIIOT HAOOPHI ¢ JIOOABIICHUEM COJM, CIICIHH, 3€NIeHH W KYCOYKOB HMHTPEIUEHTOB, M3MEIbYCHHE
KOTOPBHIX B MIOPE HE MperycMOTpeHo perientypod. Habop xpanar mpu temmeparype -18°C He Oonee
45 cytok. [y peanmuzarm nomyhaOprKaT BRITPYXKAIOT B CTOJIOBYIO TOCYAY U TIOAAYH MOCETHTEITIO,
3aIMBAIOT TOPsiYEed BOAOHM MM OYyJILOHOM M pa3orpeBat0T B MUKPOBOJHOBOH I€UYH B T€UEHUE 5-7 MHUHYT,
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NEPUOJAMYECKH TIepeMEIMBas B TeueHWe paszorpesa. JlaHHBIH CHOCOO TMO3BOJSET COKpPAaTUTh
SHEPreTHYECKHE 3aTpaThl U IUIOMAIH /sl XpaHeHus! MoaypaObpHuKaToB, 3aTpaThl TPyJa Ha MPUTOTOBIICHUE
HIMPOKOTO acCOPTHMEHTa OJI0] U3 OMpeNeNIeHHOTO MepevHs] KOMIIOHEHTOB, OOECIIeUMBacT MOJTydeHHe
ONrONl C BBICOKMMH BKYCOBBIMH KauyeCTBaMHM, CTaOMJIBHOH CTPYKTYpOH M C COXpaHEHHWEM MHIICBON
[ICHHOCTH B TEUCHHUE JUTUTEIBHOTO CPOKa XpaHeHus [5)].

CoxpaHeHHEe BBICOKMX BKYCOBBIX KayeCTB 3allpaBOYHBIX CYNOB M MX IHILIEBOH LEHHOCTH 3a
CYeT IepepaclpeneeHus] BJIar B IIPOLECCE INPEeIBapUTEIbHON TepMOOOPAOOTKH KOMIIOHEHTOB
JOCTUraeTcsi B CIEAYIOIEM CIOoco0e IIyTeM BapKud Ha Iapy A0 TI'OTOBHOCTH. 3aMOPOXKEHHBIN
norypadpukaT mepBoro OJr0/1a JUIUTETHHOTO CPOKA XPAaHEHHS TOTOBSAT CIEAYIONMM 00pazoM. OBomn
MOIOT, KaJduOpYIOT, YUCTAT, HApE3aloT, €CH 33JaH0 perentypou, maccepytor. Kpymy u 6060BbIe
Mo0T. KoMIoHeHTh! Oirofa MO OTAEIBHOCTH 00pabaThIBalOT TOPSYMM I[APOM 10 TOTOBHOCTH H
YIaKOBBIBAIOT B TEPMETHUHYIO Tapy, OXJKAAIOT N0 Temreparypbl 15-20°C, 3amopakWBarT Mpu
temmneparype -18°C B Teuenme 6-9 gacoB. B3BemmBaioT 3aJaHHYIO0 PEUENTYpPOH Maccy Ka)IoTo
KOMIIOHEHTa, COCTaBJIAIOT OJHOMOPIMOHHBIE HAOOpBI € JOOABICHMEM CONH, CIELUWH, 3eJCHH.
[NonydabpukaT repMEeTHYHO YMAKOBBIBAIOT W BAaKyYyMHUPYIOT, XpaHAT mpH Temiepatype -18°C He
oomee 30 cyrok. Jlns peanuszanuy €ro 3alMBalOT Topsdeid BOAOH, WU OYJIbOHOM, MM TPHUOHBIM
OTBApOM U Pa30rpeBar0T B MUKPOBOJIHOBOW Me4H B TeueHue 3-4 MUHYT [6].

[Ipu 3amMopaKMBaHWM MPOAYKIMH B OONBIIMX pa3Mepax B BUAE OJOKOB, TYII, MOTYTYII, B
EMKOCTSIX U Tp. UMeeTcs 00JIbIas TIOBEPXHOCTh KOHTAKTa MPOAYKTa ¢ OXJIaKaaromei cpeaoi. s ux
3aMOpaXKUBaHMUS MCIIOJIb3YIOTCS MOPO3HIbHBIC YCTPOMCTBA, MOKa3aHHbIe Ha pucyHke 1 [7].
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Puc. 1. Buobl oxnaxcoarouux u 3aMopadcusarmyux ycmpoucmes
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Cnenyer otrMetuTh, 4TO0 B KazaxcTaHe acCOPTUMEHT NPOU3BOJUMON 3aMOpPOKECHHOM
MPOYKIIMU JIOBOJILHO OrpaHW4eH. B OOJBIIMHCTBE CBOEM MPOU3BOATCS TaKue MOMy(haOpHUKaThl Kak
3aMOpPO’KCHHBIC KOTJICTHI, (papIiy, eIbMEHU, MAaHThI, BAPSHUKHU U TIp. B To ke Bpems, B Kazaxcrane
UMEETCsI  JIOCTATOYHO OOJIBIIIOE KOJHMYECTBO CHIPhSI KaK MSICHOTO, TaK W PaCTUTEILHOTO
MIPOUCXOXKJICHUS, IPUTOHOTO ISl IIPOU3BOJICTBA 3aMOPOXKEHHBIX Oro1. J[JIsi IPOM3BOICTBA BTOPBIX
00e/IeHHBIX OJII0/T TPEUMYIIIECTBEHHO UCTIONB3YETCS MSICO M KPYIISIHBIE KYJIBTYPHI.

Tak, cOrjacHO CTAaTHMCTHYECKMM JaHHBIM, YHCIEHHOCTH rojoB osell B 2016-2017 rr. B
Kazaxcrane 1mo o6acTsam mpezcrasiena B tadmme 1 [8].

Tabmuna 1. YucnenHocTs ronos osen B 2016 u 2017 romax [8]

ObnacTs/pernon Bce xaTeropun Xo3g1cTB
2017r. 2016r. 2017r. B % k 2016r.

Pecny6nuxa Kasaxcran 16 909 786 16 795 765 100,7
AKMOJIMHCKAS 480 129 479 099 100,2
AKTIOOHHCKAS 1030592 1003112 102,7
ATMaTHHCKas 3236112 3194 887 101,3
ATpIpayckast 461 576 448 546 102,9
3anaH0-KazaxcraHckas 1075565 1057 683 101,7
YKamoObuIcKas 2 447 388 2 333670 104,9
KaparananHckas 781 751 833 249 93,8
Kocranaiickas 368 205 351573 104,7
KbI3bUIOpAMHCKAS 504 463 463 244 108,9
Masnrucrayckast 285 738 262 248 109,0
I0xn0-Kazaxcranckas 3663 361 3607 153 101,6
Tasnogapckas 492 451 494 455 99,6
Cepepo-Kazaxcranckas 360 656 350 489 102,9
BocTtouno-Kazaxcranckas 1718850 1914 385 89,8
r. ActaHa 1270 744 170,7
r. ATMaThl 1679 1228 136,7

Kak Buano n3 tabmmust 1, KOxuo-Kazaxcranckas o0sacts SBISETCS JIUAECPOM IO YHUCICHHOCTH
rosioB oBell (3 663 361), mpuuem 3TOT MoKasarenu Ha 1,6 % Bbiire, yem B nporwioM roay (3 607 153).
CaezeHust 0 BaIoBOM cOope puca HeoOpyterHoro B 2012-2017 rr. npuBezaex B Tadimuie 2 [9).

Tab6unuia 2. BanoBoii coop prca, HeoOpymieHHOTO [9)]

. BanoBoii c6op, ThIC.TOHH
i 2012 2013 2014 2015 2016
PecnyOsimka Kazaxcran 350,8 344,3 377,0 422,2 447.8
AnmMaTtuHCcKast 47,3 455 46,5 35,0 36,4
Ko13pu1-OpauHckast 283,7 288,7 316,7 364,0 393,8
IOxno0-Kazaxcranckas 19,8 10,1 13,8 23,2 17,6

Kak BHJTHO U3 TIpe/ICTaBICHHBIX CTATUCTUYECKUX JIAHHBIX, B Ka3axcTraHe mMeeTcs JOCTaTOuYHO
KOJIMYECTBA CBHIPhsI JIsl IPOM3BOJICTBA 3aMOPOYKEHHBIX BTOPBIX OJIFOJI HA OCHOBE OapaHWHBI H PHCa.

Pe3yabTaThl Mcciaeq0BaHMA. DKCIIEPUMEHTAJIBHBIE MCCIEIOBaHMS MPOBOAMIN C TOMOIIBIO
HI)KE TIPUBEACHHBIX COBPEMEHHBIX METOOB, IO3BOJIIONIMX Ha OCHOBE KOMIUIEKCA IOKa3aTemei
MOJYYHUTh XapaKTEPUCTHKY TOTOBBIX POIYKTOB!

— oOpraHojentu4eckuil anamus paspadortanHoro corsacio I'OCT P 53104—2008 «Metox
OpraHoJICITUYECKON OLIEHKH KayecTBa MPOAYKLUMH OOIIECTBEHHOTO MUTAHU;

— comepxxanne  cyxux BemectB 1mo  [OCT  8756.2  «lIpomykTel  THIIEBEHIE
KOHIIGHTPUPOBAaHHBIE. METO/IbI OTIPEJICIIEHHSI CYXHX BEIIECTB WIIH BIIATHY,;

— conepkanue caxapa 1o ['OCT 5903-89 «3nenmmst KoHauTepckre. MeToIbl ONpeieTICHIs caxapa;
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— tutpyemyto kuciaotHocte mo CT PK  1621-2007 «IIpoaykTel IUIOZOOBOIIHEIE.
Omnpenenenne TUTPYEMOM KHUCIOTHOCTI;

— kommaectBo skupa 1o 'OCT 23042-86 «Msico n MsCHBIE TIPOYKTHL. MeTOIbI OTIpeeNeH S JKIPay;

— TOCT 31727-2012 (ISO 936:1998) «Msico u MsCHBIE TPOAYKTHL. MeToJ OIpeneIeHus
MacCOBOH I0JIH OOIIEH 301D,

— KonnvecTBa Oenka — MetonoM Kbenbaamns.

Taxke OSKCIIEPUMEHTATHHO OTPaOOTaHBI TEXHOJNOTHUS W TEXHOJOTHYECKHe TapaMeTphl
3aMOpaKMBaHUs BTOPOTO OJF0/1a HA OCHOBE CBUHHHEI.

brimo pa3paboTaHo 3aMOpOKEHHOE BTOpOE 00eIeHHOE 010710 Ha OCHOBE OapaHWHBI U PHCA -
«Karmma pucoBas ¢ 6apanuHoi». TexHoormueckas cxeMa 3aMOpOKCHHON PHCOBOM KaIy ¢ OapaHUHOMN
MOKa3aHa Ha PUCYHKeE 2.

pHC OapaHKUHa MOPKOBb JIYK YECHOK
OYHCTKA 3aUMCTKA ylnaieHue Je(peKTHRIX 3K3eMILIIPOB
[IPOMBIBAHHIE pazaciKa QUHCTKA
3aMatIleaHHe 06B§J1Ka MOIKa
BapKa H{HJI%BKa peska
meper
pe3ka

06>Kap}BaHHe <
pacdacoBka
aaMopam%[BaHHe pu —30 °C B Teuenue 4,5...4,7 4

XpaHeHI/IJ mipu —18 °C B TeueHne 3 Mec

Pucynok 2. Texnonoeuueckas cxema noiyueHust 3aMOPOACEHH020 6mopoco bmooa «Kawa pucosas ¢
baparuHouy

Iloocomoska bapanunsl BKIIOYAET ONEPALMH 3aYMCTKU TOBEPXHOCTHU IMOJYTYII OT KieiiMa U
MMEIOIUXCS 3arps3HeHUI; 0OMBIBaHUE BOJIOM; OOCYIIMBaHHE.

Ilpu noozomoesxe pucogou Kpynvl €€ IepedHUparoT, MPOMBIBAIOT CHayajla TEIUIOW BOJOH
(30...40 °C), a 3arem ropstueii (55...60 °C) u BapsT B BoJe.

IloaroroBka Jyka, 4YeCHOKa M MOPKOBH. YHAISIOTCA Je(EKTHBIC HK3EMIUISPBI, OBOLIH
OYMILAIOTCS OT KOXKYPBI, MOIOTCSI IBKIBI B XOJOJHOM MPOTOYHOM Boje. OUHMILEHHBINA YK PEXeTcs
MOJYKOJIbLIAMH, YECHOK M3MEJIbUaeTCsl, MOPKOBL HATHPAETCS HA TEPKE.

Oo0:xapuBanne. KyOuku msica o0xapHBalOTCSl B PACTHUTEIBHOM Maciie ¢ HEePHOAMYECKUM
nepeMelMBaHieM JI0 00pa3oBaHUsl 30J0TOW KOPOYKH. 3aTeM JO0aBISIOTCS JYK W MOPKOBb,
o0kaprBaHUE TIPOJOIDKACTCA elle 5 MUHYT. 3aTeM J00aBIISIOT PUC K MSCY C OBOIIAMH. 3aKPHIBAIOT
KPBIIIKOM W BBIACPKUBAIOT 2-3 MHHYTHI JUIS TPONHUTAaHUS pUcCa COKOM W MacioM. B cmech
J00ABIISIETCS YECHOK U COJIb U TIEpeI] 110 BKYCY. 3aTeM J00aBIsieTcsl BOJAA, B KOJMUYECTBE, JOCTATOUHOM
JUISL TIOKPBITHSL Msica, puca U oBomied. Yepes 10 MHHYT J00aBISIOTCS W3MENbUYCHHBIE KYCOUKH
yecHOKa. CMech Tymmtes B Teuerne 10-15 MUHYT 0 TOTHOTO BBITIAPUBAHUS BOJIBI.

3amopa:kuBanue. ['oToBoe 01010 pac(acoBbIBAIOT B (OPMBI M3 alFOMHUHUAEBON (OIBTU TIO
1 mopumu M TMoABEpraloT 3amMopaxkuBaHuio Mpu Temmeparype —30 °C B Tteuenue 4,5..4,7 4 50
TeMmrepaTypbl B LeHTpe mpoaykra —18 °C B mopo3wibHOU kamepe. llepen 3amopaxuBaHueM
TeMIeparypa npojaykra cocrasiseT 35°C.

Xpanenue. Ilocne 3aBepiieHUs] 3aMOPO3KH OJION0 OTHPABISIIOT B KaMepy XpaHEHUs, TIe
3aMOpOKeHHOE OJI00 XpaHuTcs npu Temneparype —18 °C B Teuenue 3 mMecsIes.

Pa3mopaxuBanue. [Ipoaykt pazorpeBaercs B IIKady >JIEKTPUUECKOM WIIM ra30BOH IUIMTHI
npu temneparype 180-200 °C B teuenne 15 munyt. He BbIHMMAs U3 Taphbl, IPOLYKT TAKKE MOXKHO
Pa3MOpPO3UTh, [IOMECTUB €r0 B KACTPIOJIIO € ropsYeil BOJIOM.
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[Tonmy4eHHBIH MPOAYKT XOPOLIO MpoBapeH, 0e3 KOMKOB, UMEET PAcCHIMYATyI0 KOHCUCTEHIIHIO,
3amax v BKYC CBOMCTBEHHBI OJHOMMEHHOMY OJIFO/1y, IPUTOTOBICHHOMY KyJHHAPHBIM CIIOCOOOM.

CornacHo TONYYEHHBIM (U3UKO-XUMHUECKUM TIOKa3aTelsiM 3aMOPOKEHHOTO TOTOBOT'O
BTroporo Omoga «Kama pucoBas ¢ OapaHuHOI» (Tabmuma 3) MOXKHO 3aKIIOUUTh, YTO MPOAYKT
SBJISICTCS] TOCTATOYHO KaJIOPUHHBIM U TUTATCIBHBIM.

Tabmuma 3. OU3NKO-XUMHYCCKHE ITOKa3aTeld 3aMOPOKEHHOTO TOTOBOTO BTOPOTo OIona
«Karma prcoBas ¢ 6apaHHHOI

IToxasarens, %
Bnara 3o01a YrneBosl benox Kupst Tutpyemast KUCIIOTHOCTh
53,1 1,75 21,9 5,25 18 1,28

OTpaboTKy TEXHOJOTMYECKUX TapaMeTpoB (Temmeparypa W BpeMs) 3aMOpaKUBaHUS
NPOBOAMIN B KaMmepe 3amopaxkuBaHus. Llenb uccienoBaHusi — ompeesieHHe MPOAOKUTEIbHOCTH
3aMOPaXHMBaHHA POZIVKTA OT nagansHoii (32 °C) 10 KoHeUHOl TEeMIIepaTyphl, paBHOM TeMIlepaType B
nenTpe npoaykra -18 "C. McciienoBanue mpoBeIeHO 1Mo aHaioruu ¢ pabotoii [10].

PazpaboTanHoe 3aMopokeHHOe 0010 ObLIO0 pacdacoBaHO B (POPMOYKU U3 ATFOMIHHEBOH (DOJIBIH.

[TapameTpsl mpouecca 3aMopakMBaHUsI BTOporo obeneHHoro Omoga «Kama pucoBas c
OapaHWHOW» MIPE/ICTABICHBI HA PUCYHKE 3.

40

32

30

20

10

220 240 260 280

TeMmepaTypa npoayKra, rpaj

14
-16 175 .18

NMPOJOIKUTEIbHOCTH 3aMOPAKHBAHMS, MUH
I

Puc. 3. Xapaxmep nonudsicenuss memnepamypul npu samopadxcusanuu 6100a «Kawa pucosas ¢
baparuHouy

Kak BumHO U3 pricyHKa 3, 0011ast MpoJ0DKUTEIBHOCTE MIpoIiecca COCTaBIsIeT mpuMepHo 270-
280 munyt, unn 4,5-4,7 yaca. Ilpu 3TOM MO XapakTepy KpUBOH MOXXHO OTUETIMBO BBIAEIHUTH TPHU
y4yacTKa, pa3/IMYarolivecsl [0 CKOPOCTH 3aMOpaXuBaHMs. Tak, aHaliW3 KpPUBOHW CHHKEHHS
TEeMIIepaTypsl B IIpOLECcCe 3aMOPAXKMBAHHMs IIOKa3bIBae€T, YTO B IEPBBIA IMEPHOA TeMIlepaTypa
TPOJLYKTA MOHMKAETCS T0BOIBHO ObIcTpo 0T 32 10 0 °C 32 80 MunyT. B mOCIEIYIOMMIL IPOMENKYTOK
BpeMenn B 80 MHHYT TeMIlepaTypa moHmkaercs Toibko Ha 5°C: ot 0 g0 -5 °C. U Ha nocieaxem
y4acTKE CKOPOCTh IOHW)KEHHUS TeMIepaTypsl cHoBa Bo3pacTaeT: 3a 110-120 MuHYyT mpoucxoaut
TOHIDKEHHE TEMIIEPaTyPhI OT -5 10 KoHeuHoro 3Hauenus — 18 °C.

Bricokas ckopocth nepBoro nepuoza (1) o0bsicHseTcs HHTEHCUBHOM TETUTONepeaayeii 3a cyer
OOJIBIIOI PAa3HOCTH TEMIIEPATyPhI poayKTa (32 0C) U TEeMIEPATypbl OXJIAKJIAIOIIEH Cpeabl — BO3yXa
(-30 °C). D10 mepHox MPOUCXOMUT HHTEHCHBHBII OTBOJ TEILIOTHI OT MPOLYKTA.

Bo Bropoii mepmox (II) ckopocth cHWXKaercs, pa3HOCTh TEMIEpPATyp NPOAYKTa W
OXJKIAIoMeN cpeapl He Tak 3HaduTelbHa. B 3TO mepmoa mpoucxoauT oOpa3oBaHHE KPHCTAIUIOB
Jb/1a B IPOAYKTE.

B tpetwmii nepuox (111) ckopocTs mOHMKEHNST TeMIepaTypbl CHOBAa BO3pPAacTaeT 3a CYET TOTO,
YTO BJlara nepeluia B JieJ], a TeIIONPOBOAHOCTD JIbJ1a, KaK OOLIEeN3BECTHO, BBILIEC TEIIONPOBOAHOCTH
Bozel. Tax TerwtonpoBoaHocts npaa npu 0 °C cocrapmser 2,22 Br/(M'K), npuueM ¢ MOHIKeHHEM
TEeMIIepaTyphl 3TO 3HaYEHUE Bo3pacTaeT. TemmonpoBogHOCTh Boasl coctaBisieT 0,683 B1/(mK), T.e.
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HIDKE, YeM y Jiba Oosiee yeMm B Tpu pasa. Creayer OTMETHTh, YTO Tapa, B KOTOpPYyI0 pachacoBaH
NPOAYKT, HE OKa3blBACT TEPMHUYCCKOTO COMPOTUBIICHHUS, IMOCKOJBKY allOMUHHMN oOiagaer
3HAYUTEIHLHOU TETIONPOBOAHOCTRIO (176 BT/(M-K)).

BeiBogbl. PaspaGoranHoe oOeneHHoe Omogo «Kamra pucoBas ¢ OapaHUHON»
XapaKTePU3yeTCsl XOPOIIUMH OPTraHOJENTHISCKUMH TIOKA3aTEISIMK, @ TEXHOJIOTHS JOCTATOYHO MPOCTa
U HEe TpeOyeT MOBBIMIEHHBIX Tpymo3atpar. [IpomsBoicTBo Takmx Omrox B Oompmmx MacmTabax
MO3BOJIUT PEIIUTh NpoOeMy OOeCIeUeHUs] PAlMOHAILHOTO ¥ COATaHCHPOBAHHOTO IHUTAHUS, HE
TpeOYIOIEero 3HAYUTEIBHBIX TPYA03aTPaT JUIS JOBEICHUS MPOIYKIIMHU JIO KYJIMHAPHOW TOTOBHOCTH
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CYT KbIIIKbLJIIbl OHIMIAEPAI JKEMIC
KOMIIO3NLUACBIMEH BAUBITY KOJIIAPBI

m. 2. K., ooyenm Xamumosa b. M.,
X. & K., Oouenm Tacvibaesa III. b.,
cmyoenm Yonu I'. E.,
mazucmpanm buzapaesa A. T.

Kazaxcman, Ilvinkenm, M.O.9ye30¢ amvinoazel Oymycmik Kazaxcman memnexkemmik
YHUgepcumemi,

Abstract. Presently one of priority directions in area of healthy eating creation of safe
products is at maximal maintenance of food value and enriching vegetable substances. Among the last
the special role is played by the pair of pharmaceutics or medicinal components of phytogenous.
Estimation of indexes of quality and competitiveness of new types of the soul-milk products, enriched
by vegetable ingredients, taking into account highly sought of them at the user market.

In the article the questions of development of technology of receipt of soul-milk product are
considered with addition of vegetable filler. The physical and chemical indexes of fruit-baccate fillers
are studied. Enriching of soul-milk products the extracts of digister gives products antioxidant
properties.

Keywords: soul-milk products, albuminous product, fruit-baccate fillers, suckling products,
effective application, hawthorn, strawberry, strawberry, brier, raspberry.

Kipicme. CyT eHepkaciOi XallbIK MIapaylIbUIBIFBIHBIH MaHBI3/IbI CAIACKHI, COHIBIKTAH CYT KOHE
CYT OHIMIEPIH OHJIPY THUIMIILIIT XaNbIKTBHIH eMip cypy JeHreiine ocep ereai. CyT TaramMbl a3blK TYJIK
HaAPBIFBIHBIH KypaMaac 0eliri peTiHae 3KOHOMUKAIBIK KYyHe KaHai Ooica aa, KYHAENIKTI CypaHbICKa
Ue JKOHE Ke3 KeNreH HapbIKTa TypakThl opbiH anazbi[1]. Kazakcran OypeiH ocwl Oip aca Oaraisl
TaraMJbIK OHIMJII ©T€ KOIl OHAIpY, KOl TYTHIHYbl MEH €peKIleNIeHeTiH. OHIMHIH canachl MEH IIbIFBIMBI
TEK CYT KypaMBIHJIaFbl KOMIIOHEHTTEP MOJIIIEpiHe FaHa eMec, COHBIMEH Oipre (PM3UKaIbIK-XUMUSIIBIK,
TEXHOJIOTHSUIBIK KacueTTepre Jie OallaHBICTBI, ajl ojap op TYpJi jkarnaitnapmen aHbIKTanaigsl.CyT
OHJICY EpEKILEIriHe, KypaMbIHAarbl Mail, MalChI3IaHfaH, KYPFAaK CYT KaJIbIFBIHBIH MeJIIIEpiHe
yCcTeMe TONBIKTBIPFBILI 3aTTap KOCY XKOHE bIBICTApFa KYIObIHA OaiiIaHbICThI TONITApFa OesiHe .

CyTTiH KoHE CYyT QHiM,Z[epiHiH MOPYMEHIIK KYHIBUIBIFBI MayChIMFa JKOHE Je Oacka
Kapjaiinapra  GallaHbICTBI  €AQYIp aybITKeIN OThipajsl. Cemapauusuiay, yiibiTy, —macrepiey,
3aalICbI3[ay, KENTIPY XKOHE CYTTI KAlbIIKA KEITIPY YaKbIThIHAA OIpKaTap AOPyMCHICD KOFAIIBII
Kereni. byi mMaceneHi menryaid THIMII JKOJIbl PallMOHFa apHayJbl TaFraMIbIK ©HIMAEPIi KOocy OOJbIIn
TaObLIaIbl, OJlap Oarabl, OMOJOTHSUIBIK OCJICeH/ Il TaFaMJIbIK 3aTTapMEH OalbIThUIFaH 00JIa b,

Kazakcranra cyr enimuepiHiH 40 %-b1 ceiprran: Kpitaiinan, Peceiinen sxone KpIpFbi3
PecryOukacbiHaH TackIManiaHa/ibl. ATalraH enjiep Oi3re )KaKblH OpHAIACKAH/BIKTAH, 1ILKi HAPBIKTAFbI
MMIIOPTTBIH Oarackl Aa oHIa KeiMOat emec[2]. MyHpaii skar1aiina OTaHIBIK LIAFbIH eyt SHAIpYIILIEPIiH
oNlapMeH, ocipece, KYH JKaFbIHAH OdceKere TYCyl KHBIH COFapbl aHbIK. ATam aiTcaK CyT KBIIIKBLI
OHIMZIEpl HMMIIOPThIHA Tayenaimi3. TamakTaHy KypbUIBIMBIH KaKcapTy MakcaTblHOa >KaJlbuiama
naiagaHblUIaThIH a3bIKTHIK OHIMAEPIiH YJIeCiH KeOCWTy YCBIHBUIAJABL, aTal aWTKaHAa, aKybl30eH
GaiibITbUIFaH, ONQUIOTeHAIK (AaKTOPMEH, JOPYMCHICPMEH XKIHE MUHCPAIIBIK 3aTTapMCH OalibIThUIFaH
eHIMzepl 20-30 %-ra ocipy kepek.OChl Mocenernep/i menry ain 6ipaeH-01p Kokl Kasipri Kes/ie KeHiHeH
3epTTENIHIN Kele JaTKaH apajiac IpOoIeccTepdi KOJNJaHy, KOHE OHJIPUICTIH OHIMIep KypaMbiH
JIOpYMEHAEp KOHE MUHEPAJIBIK 3aTTapMeH OaibiTy. OchbiFaH opail camachl TYpakThl JKoHE Oacekere
KaOUIETTI TaHbIMaJ EypoIabIK Cy30€ OpeHTTepiHe YKcac KEMIC-KUACK KOMIIO3UIMIChIMEH
OalBITBUIFAaH CYT KBIIKBUIIBI OHIM - HOTYpT OHAIPY 63eKTi MacesesepAiH Oipi O0bI TaObUIaIbL.

3aMaHayu oKardaifia IaFblH KOCITKEPNIKTI JaMBITYIBIH HETi3ri Ke3i, CYyT KOHE CYT
KBIIIKBUIBI  OHIMJEPII OHIIPY, COHBIMEH KaTap CYT OHIIPiCiHAEe WHHOBAIUSIIBIK TEXHOJIOTHSHBI
EH/IIPY apKblJIbl aJifa IIBIFyFa OONATBIHABIFBIH aTam eTyre 00yaapl.

3epTTey HOTH:Kedepi. YCBHIHBUIBII OTBIPFAH CYT KBIIKBULIBI ©OHIM — HOTYpT OHAIpY
TEXHOJIOTHSACH! Kelecied osipieHeni. JKemic-KUAeKTI HOrypT KoMl alpaH TEXHOIOTHSCHIHBIH
JKaJMbl cxeMachl OOobIHIIA OHMIpineni. XKeMic-)KUaeK TONBIKTBIPFBIIITAPIbI pesepsyapra alipaHMeH
6ipre COpFBIII apKBUIBI XKiOepe/i, KaKChUIAIl apatacThIpajibl xKoHe 1-2 caraTka 8- 10°C Temmeparypana
KOCBIMIIIA JKETITy YIIH Kamaslpajsl. MorypTTarsl caxapo3aHbIH MaccalbIK yieci 5 %-1aH KeM emec.
JKemicti fiorypTka jxoHe eHTi31IreH TONBIKTRIPFIIITAPFa TOH JIOM MEH uici 0ap.

XKemic-knuaek KOCBUIFaH HOTYPT OHIIPICIHIH TEpMOCTATTBl TOCUII KeJieci omepauusuiapaaH
TYPaJbLCYTTI KaObUILIAy KOHE COPTTay, CYTTI HOpMajay j>KOHE Ta3apTy, CYTTI FOMOICH[CY, CYTTI
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macTepiey CYTTiI CalKbIHIATy, alIbITKBI KOCY, JKEMIC-)KUIEKTI TOJBIKTBIPFBIIITHI KOCY, AlllbITY,
CaJIKBIHJATY, MICIM-KETiTy, KOpanTay KoHe CaKTay.

OciMAiK Kocmajaphbl peTiHae - JKEeMIC TONTHIPFBIITApFa Kapa epik, aMypT, IIHe, aaMa, Ky3iM
JKOHE JKUJIEK TOJNTHIPFBINITAPFA JOJNaHa, WUTMYPBIH, TaHKypad, KapiblFaH j>KoHE OYJipreH >KaTallbl.
Jlonana >xemicTepi, MK JUETAIBIK oMOeOall eHIMIe JKaTajIbl, 0JIap ajaM aF3achlHa KaKChI 9cep eTe/Il.

Jopinik eciMIikTep e37epiHiH XUMHUSIIBIK KYpaMbl, ar3aFra ocep €Ty IPUHITUII MEH Jopexeci
OolibIHIIIA caH anyaH. X0l HiCTi eCiMILiKTep acxXaHaJIbIK MaKcaTTaH 0acka eMJIiK MaKcaTTa/la KCHiHeH
KOJIaHbIIaAbI, ce0ehi omap Kem karmaijaa KypaMbIHIAa OHMOJOTHSIIBIK OCJICEeHIII 3aTTapibiH, dhup
MaIapbIHBL, XOLI HiC GepeTiH Kypam OeIiKTepAiH KeIl MelIepse OOIybIMCH JKOHE ar3ara OH ocep
eTyMeH TyciHzipineni [3].

OcCIMIIIKTEp SKCTPAKThUIAP ajly YIIiH IIWKI3aTThl TaHJay OapbIChIHAA 013 KEMiC-KHUICKTI
IIMKI3aTThIH MOP(OJIOTUSIIBIK KOHE XUMUSUTBIK KYPaMbIHBIH HAKThI €PEKIIeIITiHeH MIBIKTHIK (1 Kecte).

3epTTeyiep KopceTKeHACH KEMIC-KUACKT] MUKI3aTTapIbIH MOP(OTOTHSITBIK KOHE XUMUSITBIK
KypaMbl apachlH/ia albIpMalIbUIBIFBI Oap[4].

Jonana >koHE UTMYPBIHHBIH MYKKHIEKTEH KoHE UTOYIAIpreHHeH aibIpMaIIbUTBIFEI OJIapIbIH
e30eci a3 Oomanpl (mamamen 78 %), cynbl OoiybIMeH, KieuaTka ken OomybsiMeH (9,3 sxone 8,4 %
COUMKECIHIIIe) CHITaTTaNIa b, OJ1 OJIAPIbl MEXaHHUKAIIBIK OHIEeY OapBICBIH/A COII MIBIFBIMA 3Cep ETe/Ii.

Bapisik sxupexkrepmer sxemictep KyHAbl gopymenaepain (C popymeni 570 mr/100r-ra geiiin),
JyOWIIBJIBI 3aTTapABIH KoHE OosFbIN 3aTTapbiH (3,2-7,3 %) ke3i 0okl TaObuTa bl JKemicTep MeH
JKUACKTep KYpaMBIHIAFbl OpraHUKANBIK 3artap wMemmepi 1,7 %-Han (urmypbeiHma) 3,5 % -ra
(JIMMOHHUK) JICHiH 0OJa b,

Kecre 1. Kemicrep MeHmKHAEKTEPAIH MOP(OIOTUSIIBIK KYpaMbl

3epTTeseTiH MUKi3aT E36eci, % | cy#ieri/ moni, % | kaObirbl/ ChIPTHI, % JKeMIC/ )KM/IEK CaJIMarbl, T
AnmypT 91,3 0,87 2,3 1,03
ITue 89,3 4,3 4,1 0,65
Kapa epix 87,1 2,7 6,7 0,81
Urbynaiprexn 92,2 2,5 5,2 0,57
JIMMOHHHUK 88,9 6,5 49 0,59
W TMypbIH 77,1 14,5 8,5 0,8
Koii oynaipren 81,6 6,4 51 0,57
Jonana 79,2 13,3 7,1 0,87
Kexxunex 87,5 5,8 6,5 0,84
MYKOKHICK 90,4 50 47 0, 75
Kapnbrran 86,3 3,5 6,01 0,59

JKemicTep MEHXHIEKTEPJI CHIFBIMJAI COJI ajlFaH COH KajfaH €30¢ KypaMbIHJA METKUTIKTI
Metiep/ie OMOIOTHSITBIK KYH/IBI 3aTTap 00Jajbl, ONapAbl SKCTPAKIMsIAay apKbUIbl amyra Oonansl. bi3
HIMKI3aTTBIH YHITYPJ CHIFBIMJIAMAChIH (MTOYIIIpreH, OyaipreH, TaHKypai) *oHe JIoJiaHa, UTMYPBIH
CUPOIITapbIH apbl Kapai 3epTTeIiK.

Kecre 2. XXemicTep MEH KHISKTEP ChIFBIMIAMACBHIHBIH XUMUSUIIBIK KYPaMbI

K . CBIFBIMIAMa HIBIPBIHBI
OPCETKIIITED aTaybl - . -

uTOytipres | OysgipreH | TaHKypail | HTMYpbBIH | JiojaHa
blranapig canMakTsIK yireci, % 12,8 14 11,4 13,2 14,3
OpI‘a'HI(/)IKaIII;IK KBIIIKBUIZAAP  CaJMaKThIK 2.7 2.9 34 1.9 6.6
yneci, %
KemipcynapasiH caaMakThIK yiaeci, % 73,6 68,48 20,48 55,2 12,6
AKyBI3IapIblH CaJIMaKTHIK yieci, % 3,84 10,24 8,32 10,24 5,4
MaiineiH caMakThIK yieci, % 3,2 2,56 1,92 3,84 7,4
JKanmer Kynig canMakThIK yieci, % 4,6 2,3 3,8 1,6 1,3
Jopymen C, mr/100r 39,8 46,8 57,7 477 38,3
B-kapotun, mr/100r 0,28 - - 17,2 0,2
dnaBoHOHITAP KOCBIH/BICE  (pYTHHIE 068 062 022 079 0.82
ecenrerene), % ' ' ' ' ’
JyOmbap! 3aTTap KOCBIHABICH, %0 2,00 571 1,24 5,8 5,7
DeHOIBI KOCBUIBICTAp CAIMAKTHIK yiieci, % 11,3 17,67 10,11 13,48 17,1
AHTOIMAHTAPKOCHIHABICH %0 0,320 - 0,082 0,76 0,84
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Kecte 3. XKemic-xxumekrep KypaMbIHIAFBI MUKPOIJIEMEHTTEPMOJIIIEPI

3epTTeneTin MuHepasbIapl 3aTTap MOJIIIEPi,MT
TIHKi3aT Na K Ca P Fe Al
UTOYJILpreH
UTMYPBIH 13,21 158 66 127,18 279,56
JloJaHa 4,7-28,5 200-460 80-326 87 8-32,6 1,7-9,6

Ocbutaiiina, >KYpri3iuireH 3epTTeyliep Heri3iHae TaHJaIFaH KEeMiC-KUICKTED XUMMSIIBIK
AJIEMEHTTEp KypaMbl OOWBIHINA ©CIMIIK TOMTHIKTHIPFBIMITAPHI PETiHAE KONTAHBLTYBl MYMKIH.OCIM/IIK
TOJBIKTBUIFBIIITAPBIHBIH KBIIIKBUIABUIBIFEI CYT HETi3iHIH KBIIIKBUIABUIBIFBIHA OapbIHIIA KakbiH, pH
neHreni 3,45-3,55 kypaiiabl.

Kopeitbinapl. JKymbicTa jKeMic-KHICKTIK TONBIKTBHIPFBIITAPIBI KOCY apKbLIBI HOTypT axy
THIMAUIITT HeTI31EN, JKOHE CYT KBIMIKBUIABI OHIMIC JKCMICTEp KOMIIOSHIMSCH JKOHE HTMYPBIH
OKCTPAKTBHICHIH TMaigamany MYMKIHAITT 3epTTemiHmi.CyT KBIIIKBUIABI OHIMAEPIl >KeMiC-KHICKTI
TOJNBIKTBIPFBIIITAPDMEH OalbITy aKybl3 >KOHE OOpyMEHIEpiH >KETICIEYIITiri MOceNeciH IIenrye
©3eKTi 00BN TaOBUTABI, COHIAN-aK, TYPFRIHAAPABIH OapIIbIK Kac TOMTAPHI YIIH TOJBIK Oaraibl CyT
OHIMJICPIHIH CYPHINTATBIMBIH KEHEHTYTe MYMKIHAIK Oepeti.
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Abstract. The results of prisms tests from fine-grained concrete in the sizes 400 mm x 100 mm
x 100 mm on compression and three-point bend for a run 350 mm are submitted. The average cubic
strength of the concrete was 31.21 MPa, of the prism - 23.23 MPa. The average flexural strength of
the prism without a fibre is 58.54 kN * cm, with a PET fabric of 50 mm x 3 mm x 0.2 mm - 64 kN * cm
and 71, 84 kN « cm for the percentage of reinforcement 1 and 1.5 respectively. The average flexural
strength of the prism, reinforced with strips, made of 4 glued fragments of PET bottles in the sizes
200x80x0.25 mm - 79, 80 kN * cm. The destruction of fibrous concrete prisms was viscous, and prisms,
reinforced with stripes, were fragile. The necessity of developing a deformation method for calculating
PET-fiber-reinforced concrete bending elements, as well as the need to find ways to improve the
adhesion of PET strips with concrete is shown.

Keywords: PET bottles, recycling, fibers, strip valves, concrete, bending elements, bearing
capacity.

Polyethylene terephthalate (PET or PETF) is a complex thermoplastic polyester of teraphthalic
acid and ethylene glycol, which is made on the basis of resins obtained from petroleum. The physical and
mechanical characteristics of PET allow this material to be used for the packaging of mineral water,
carbonated beverages, juices, beer, oil, mayonnaise, household chemicals, cosmetics, films, fibers,
structural elements, etc. The scientists from the KPI consider that it is necessary and possible to recycle the
used raw materials into the new PET products[1]. The product obtained by recycling almost does not differ
by the physical, mechanical and thermophysical properties from the primary PET. There are 6 enterprises
in Ukraine that collect and process the used packaging into PET granules and flakes.

According to the information provided by trade and industrial group "GALPET", more than
10 thousand tons of PET granulate are imported to Ukraine every month. The main volume of this
material is used for making bottles, that should be disposed of after use. Domestic enterprises of PET
recycling is still capable of processing only 1 thousand tons per month [2].

One of the promising areas where raw materials from used PET bottles could be used is
construction. The conducted analysis has shown that in Ukraine the study of bearing capacity,
deformability and fracture resistance of concrete elements reinforced with fibrous, striped or other
reinforcement of used PET bottles has not been carried out yet. The same concerns the technology of
manufacturing both fiber-concrete mix and structures.

Japanese researchers studied the technology of manufacturing fiber-concrete mixture with
PET fibers in length of 20 mm [3]. In this paper, it is indicated that such fibers, even in content of 3 %
of the volume of the mixture, is easy to mix, without getting caught in the cuffs. This fiber is used for
the production of sidewalk tiles and mine structures.

It has been shown in the paper [4] that the fibrobone on the PET fibre has a long compressive
strength and tensile strength for multiple freeze-thawing; the action of various chemical media is not
lower than that of ordinary concrete.

The results of studies [5] indicate that the compressive strength and the modulus of elasticity
of fibrobone on PET fibers decreased with an increase in the percentage of fibrous concrete
reinforcement by volume. Obviously, this issue needs further research. However, this paper draws
attention to positive influence of fibers on the frictional resistance to bending, the reduction of the
width of the opening of shrinkage cracks, the viscous nature of the destruction. The small (up to
3.6 %) decrease in the compressive strength of fibrobone on PET fibrils in the sizes of 50x1,2x0,3 mm
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in terms of a volume percentage of 1,5 % reinforcement is indicated in the papers [6, 7]. A similar
effect was observed for the reinforcement of fine-grained concrete by PET flakes [8].

In recent years, Dora Foti systematically conduted the studies of mechanical properties of
fibrobone on a fiber from PET bottles [8, 9]. Prisms 400x100x100 mm, reinforced with PET fibers in
the size of 32x2x0,1 mm and rings with a diameter of 30-50 mm and width of about 5 mm, were tested
according to the scheme of three-point bend for a run of 350 mm. The percentage of reinforcement by
weight was 0.5 and 0.75 (in volume - 0.78 and 1.16 respectively). It turned out that the bending
strength of such prisms did not always exacerbate the strength of concrete prisms [8].

The abovementioned brief survey of the research allows us to draw the following conclusions:

1. The reasons for a slight decrease in the compressive strength of fibrobone on a fiber made
of PET bottles are not explained, in comparison with usual fine-grained concrete.

2. There is no minimum percentage of reinforcement with such a fiber, which would give a
stable increase in flexural strength compared to concrete.

3. The question of the optimal size of fiber reinforcement of used PET bottles has not been
studied, including experiments on the removal of fibers from concrete of different classes

4. No studies were carried out concerning the using of PET bottles walls for the manufacture
of strip reinforcement.

5. The technology of manufacturing of fittings made of used PET bottles is not developed in
the finished form.

On the basis of the analysis presented above, for the purpose of this stage, we shall test the
strength of the bend of prism, reinforced with fiber and strip reinforcement of used PET bottles.

According to the goal of this article, the following primary tasks are under consideration: the
study of the impact on the flexural strength of concrete reinforced prisms, the percentage of fiber
reinforcement in volume (1 % and 1.5 %), and the possibility of using bandgap reinforcement from
used PET bottles for bending concrete elements.

The research program involved the production of prisms of 400x100x100 mm in fine-grained
concrete, testing them according to the scheme of three-point bending for a 350 mm run (Table 1),
analysis of the results of experiments and the development of proposals. To determine the strength of
concrete on compression cubes of 150h150h150 mm were made.

As a disperse reinforcement, a pre-fabricated fiber from PET bottles of 50x3x0.2 mm.
dimensions, which are designed in such a way that the required length of annealing in concrete is not
longer than half the length of the fibers (Fig. 1) were used [11]. Strip fittings are made of 4 fragments
of PET bottles in the size of 200x80x0.25 mm, glued with cyanacrylate adhesive with each other, and
2 fragments of 120x80x0.2 mm in size, which glued on both ends to 4 glued sheets for a length of up
to 30 mm (Fig. 1). Thus, the total length of the reinforcing strip is 380 mm. At the final sections of the
tapes, 6 holes with a diameter of 5 mm were punched to improve the anchoring. The reinforcing strips
were placed in forms at a distance of 10 mm from the bottom edge.

Fig. 1. Fiber (a) and strip (b) fittings made of used PET bottles

For the g)roduction of samples, in order to obtain concrete of C20/25 class, the cost of
materials per 1m® was: cement of the brand 400 - 549 kg, sand - 1647 kg, water - 285.5 |, fiber per
P =1% ; per p,, =15 % - 14,2 kg, for - 21,3 kg. After preparation, application and sealing of the
mixture, the test specimens were stored under a layer of moist filings for 28 days in a room with a
temperature of 18° ... 20° C (Fig. 2). Tests were conducted within one week, starting 29 days after the
preparation of samples. At first, the cubes and compressions were tested (Fig. 3).
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Table 1. Prism test program

Sa;:rgg(lees Sample sizes | Typeoftest | pg.% p,% Ty%?tg:]g =T I\s/lt?iS;so-fglgtrar::'
P11 Compression - -

P12 0

B 1.1 B -

B1.2

B2l 400x100x100 1,0 57
B2.2 Bending fiber S7

B3.1 15 85
B3.2 ’ 85
i :

P, - percentage of fibrous reinforcement in volume; o, - sercentage of reinforcement with strip reinforcement in area.

The strength of the cubes f

c,cube

according to the test results is 31.33 MPa, 30, 61 MPa and 31,

70 MPa (average value 31.21 MPa). The average experimental values for prisms are as follows: prism
strength f prismm = 23.23 MPa, initial deformation module E.,, = 28,02-10* MPa, Poisson's coefficient v,
= 0.202, boundary deformations corresponding to prism strength e ¢, = 1,98 102 (Table 2).

Table 2. Results of prism tests on axial compression

“ote | e | S | Fopet | ot | v | | w10 | a0
P Ll 22.95 78.76 0,208 201
P12 2351 | 2323 27.28 28,02 0196 | 9292 | g5 1,98

The rest of the prism were tested according to the scheme of a three-point bend for a working
run of 350 mm (Fig. 4, 5). During loading samples, deflections, strains of extreme stretched and
compressed fibers, destructive forces were controlled. The test results presented in Table. 3, indicate
that the bearing capacity concerning o, =1% on the average increased by 9.9 %, and in relation to

P =15 % by - 15 % compared with concrete samples.

Fig. 2. Fiber-concrete mixture (a) and concrete prisms and prisms, reinforced with a ribbon of PET
bottles, after manufacturing (b)

Table 3. Results of bending elements-prisms tests

Samples

Destructive

Average value of the

Average value of maximum

code P % pr, % effort Py, KN | destructive effort Py, KN | bending moment My, kN -cm
o 0 oo 6,69 58,54
g %; 10 ;gg 7,35 64,31
o 15 ;:g? 7,70 71,84
g 3:; 10 3;22 9,12 79,80
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Fig. 5. Bending elements-prisms, reinforced with fibers and ribbons after tests
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In the paper [9], the excess of the load-carrying capacity to the bend of the fiber-reinforced
concrete prism over the concrete for reinforcing with p,, =0,88 % - 3.9 % was obtained. Obviously,

an additional substantiation and setting of the minimum percentage of reinforcement of PET fibers by
volume is required.

According to the triangular calculation diagram of stresses in the compressed zone and
rectangular - in the stretched, bearing capacity of samples B 1.1 and B1.2 can be calculated according
to the known formula:

2
M, =1,75f, %, (1)

where f, - the strength of concrete on tension;

b=h=10 cm - the size of the base of the prism.

Substituting in the formula (1) the average torque of 58.54 kN - cm (Table 3), we obtain f, =2.01 MPa,
which may well correspond to the class of concrete C20/ 25.

The bearing capacity of bending fiber-concrete elements B1.1, B 1.2, B 1.1 and B 2.2 for
rectangular scenes in stretched and compressed zones [11] can be calculated by the formula:

M, = 20 )

where f_- prism strength of concrete in compression;
f,_-strength of fiber reinforced concrete on tension.

From this formula, using the data from tab. 3, we find f, . It turned out that for p,, =1%
fi, =137 Mlla, and for p,, =15% f, =154 Mlla which indicates the necessity of improving the

methodology for calculating bearing capacity using full diagrams of deformation of fibrobone for
stretching, given that the strength of the fiber concrete, calculated using the formula (2), was less than
the strength of concrete for tension.

The average value of the maximum bending moment Mu for samples B 4.1 and B 4.2,
reinforced with PET strips, is 79.8 kN - ¢cm. This bending moment is equal in effort in the concrete of
the compressed zone, multiplied by a pair of internal forces on the shoulder:

M, = f.b(Ax)(d —%) , 3)

where Ax - the estimated value of the height of the compressed zone of concrete;

d - working height (90 mm).

Solving this quadratic equation, we find that 1x=0,39 cu

Since the internal effort in the concrete of the compressed zone is equal to the effort in the
strip reinforcement, we can write:

fb(Ax) = f A, (4)

where fy - the estimated value of the strength of the PET stripe;
Ay - cross-sectional area of the PET stripe (4-0,25-80=80 mm?)

From this equation we obtain f =113.25 MPa. The temporal resistance value of a ring-shaped

PET tape has been experimentally obtained - 160 MPa [9]. Thus, the tensile strength of the PET stripe
is not used enough and the internal stress for the destruction of samples is about 71 %. Samples B 4.1
and B 4.2 collapsed brittle with exfoliation of the protective layer of concrete and the loss of adhesion
of the tape with concrete. This indicates the necessity of finding tools that would ensure the consistent
operation of the tape with concrete until it reaches stresses close to temporary resistance.
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Conclusions.

1. In Ukraine, there is an acute problem with the disposal of used PET bottles. Existing
capacities of six Ukrainian enterprises provide processing of only 1 thousand tons of recycled PET
raw material from 10 thousand tons of granulate imported from abroad. Construction is one of the
areas where fibers and reinforcing tapes from used PET bottles can be used.

2. In Ukraine, experimental research on concrete reinforced elements with fibers and reinforcing
strips from used PET bottles has not been carried out - as the results of patent search demonstrated.

3. Foreign studies of the problems raised in this paper are insignificant and indicate the
necessity to study both the issues of calculation and design, as well as, the technology of fabrication of
fittings for used PET bottles.

4. The increase in the percentage of fiber reinforcement in the volume of concrete to 1.5 %
led to an increase in the carrying capacity of concrete reinforced bending elements by 15 %.

5. The greatest force effect (36.3 %) has been reinforced by tapes made of PET bottles,
compared with concrete elements. However, the nature of the destruction of samples, under-utilization
of the strength characteristics of PET bottles, indicates the necessity of finding ways to increase the
anchoring capacity of these tapes.

6. Further research concerning the designation of optimal geometric parameters of the fibers, it's
anchoring in concrete, bearing capacity at larger volumetric percentages of reinforcement, the technology
of fabrication of fibers and the technology of manufacturing fiber-concrete mix - should be carried out.

7. The method of calculating the bearing capacity of fiber-reinforced concrete elements using
simplified rectangular stresses is imperfect and should be changed to deformation, which uses full
deformation diagrams of the material.

REFERENCES

1. Kovalenko O. I. Investigation of physico-mechanical and thermophysical properties of
secondary PET / O. I. Kovalenko, O. G. Osmakov, O. M. Shniruk, L. A. Nudchenko // Materials of the
VII International Scientific and Technical WEB-Conference - Compositive Materials: NTUU KPI.-
2014.- P. 139-143.

2. Ways of recycling PET [Electronic resource]. - Mode of access: http://www.galpet.com.ua
(application date 25.09. 2015). - Title from the screen.

3. Ochi T. Development of recycled PET fiber and its application as concrete-reinforcing
fiber/ T. Ochi, S. Okubo, K. Fukui // Cement and Concrete Composites. — 2007. — Ne 29.— P. 448-455.

4. Won J. P. Long-term performance of recycled PET fibre-reinforced cement composites/
J.P.Won, C. I. Jang, S. W. Lee, S. J. Lee, H. Y. Kim // Construction and Building Materials.— 2009. —
Ne 24— P. 660 — 665.

5. Kim S. B. Material and structural performance evaluation of reccled PET fiber reinforced
concrete/ S. B. Kim, N. H. Yi, H. Y. Kim, J. H.J. Kim, Y.Ch. Song // Cement and Concrete
Composites.— 2010. — Ne 32.— P. 232 — 240.

6. Kim J. Effects of the geometry of recycled PET fibre reinforcement on shrinkage cracking of
cement-based composites/ J. Kim, C. Park, S. Lee, S. Lee, J. Won // Composites. — 2008. — Ne 39— P. 442-450.

7. Pacheco-Torgal F. Properties and durability of concrete containing polymeric wastes (tyre
rubber and polyethylene terephthalate bottles): An overview/ F. Pacheco-Torgal, Yining Ding, Said
Jalali // Construction and Building Materials.— 2012. — Ne 30.— P. 714 — 724,

8. Ge Zhi Physical and mechanical properties of mortar using waste Polyethylene
Terephthalate bottles / Zhi Ge, Renjuan Sun, Kun Zhang, Zhili Gao, Pengcheng Li // Construction and
Building Materials.— 2013. — Ne 44.— P. 81 — 86.

9. Foti D. Preliminary analysis of concrete reinforced with waste bottles PET fibers/ D. Foti //
Construction and Building Materials.— 2011. — Ne 25— P. 1906 — 1915.

10. Foti D. Use of recycled waste pet bottles fibers for the reinforcement of concrete/ D. Foti
/l Construction and Building Materials.— 2013. — Ne 96.— P. 396 — 404.

11. Rabinovich F. N.- Disperse reinforced concrete / F.N. Rabinovich - Moscow: Stroyizdat,
1989. - 176 pp.

http://ws-conference.com/ N 2(30), Vol.1, February 2018 93



WORLD SCIENCE ISSN 2413-1032

TPAJULII I HOBALII NPEJCTABHUIIBKOI
APXITEKTYPH IEPIHIOI CTOJHUI PANSIHCBKOI
YKPAIHHU 1920-X — TIOYATKY 1950-X POKIB

kano. apx. bauuncoka JI. IT.
Ykpaina, Kuie, Kuiecokuii hauionanvHuii ynigepcumem 0yoieHuymea i apximexmypu

Abstract. The article deals with the process of formation and subsequent development of
houses of representative architecture of Kharkov in the period when it was the first capital of Soviet
Ukraine in 1920-1930s. It was established that houses with Kurdoners arose in the historical center in
the limited areas of building site. Their appearance is due to the influence of the tendencies in the
formation of the government center on Liberty Square in the style of constructivism and its further
transformation into pseudo-classicism in connection with the manifestations of the centralization of
power in the USSR.

Keywords: representative architecture, houses with Kurdoners, building composition, the
historical center of the city, constructivism, pseudo-classicism.

Beryn. JlocmikeHHST apXiTeKTypH 3a0yIOBH iCTOPUYHOTO IEHTPY XapKOBi — MOIMEPeTHBOL
CTONHII pasHChKOI YKpaiau, cpopmMoBaHOi BIIPOAOBXK MEPIIoi MOJOBHHA XX CTONITTS — CIPHUSIIO
HAKOMMYEHHIO YMMAajoi KUTBKOCTI MarepialliB M0 3HAYHUX apXITEKTYpHUX 00 €KTaX — KHUTIOBHUX
KOMIUIEKCAX, aJMiHICTPaTUBHUX OY[iBISAX, OCBITHIX 3aKiajgax, ki Oyld HE3BUYHO PO3TAIIOBaHI y
BYJIIMYHOMY TPOCTOpPi MicTa. s JrOAWHMW, IO BUPINIMIA BiIBIMATH Ie SCKpaBe 3a iICTOPUYHUMHU
TMOIAMM Ta APXIiTEKTYPHOI CHAMIIMHOI0 MICTO, MPHHOM BIAIITYBAaHHS OyIiBedb 3 KypAOHEpaMu'
BUTJISI/IA€ SIK JIOCTaTHBO MOIIMPEHa CYTO XapKiBcbka Tpaauuiss. Ock caMe 3’sICyBaHHIO MPUYNH TIOSBU
TAKOTO KOMIO3HLIIHHOTO NpUiloMYy, 3allTaM Ha HOTO PO3MOBCIO/KEHHs, TepeBaraM B MOPIBHSHHI 3
IHIIMMU TipuiioMamu 3a0yIOBH Ta JDKepesnaM Horo 30epekeHHs! BIPOAOBXK TPHBAJIOTr0 yacy, MONpH
3MIHM EKOHOMIYHO-TIOJITAYHOTO CTaHy B JEpiKaBi Ta €BOJIONII0 TOTped CTUIIETBOPEHHS SK
CYCHUIBHO-KYJBTYPHUX BUMOT 1 IPUCBSIUEHA 1151 CTATTSI.

OcnoBuuii 3mict. Crneuudika QopMmyBaHHS 3a0yIOBH iCTOPHYHOTO IIGHTPY MICT, MIO
cknanacs B KiHIi XIX — Ha moyarky XX CTONITh, MICTHTBCS B PO3TalllyBaHHI OyIb-SKUX CIIOPYII,
HE3BAXKAIOYHM Ha IXHE (pyHKIIOHATBHE MPU3HAYCHHS Ta Bi3yaJbHO-€CTETHYHY POJIb y (OpPMYBaHHI
MPOCTOPY MicTa, 3a YepBOHUMH JHiHisMH 3a0ymoBu. Ha mpuxmani KueBa Oyno po3risHyTO
PO3MIIlIEHHST TeaTpiB, KOCTEIB, YHIBEPCUTETY, MIChKOI JyMH, MPHOYTKOBHUX OyIiBenb 1 Oararbox
IHIIMX caMe 3a TaKuM IPUHIUIOM, KOJNM BKe Oyia BTpaueHa abo MPOIrHOPOBaHA MOXKIHMBICTH
BJIAIITYBATH TOJIOBHI MicTOOYTiBHI aHcambOii. [Ipu4rHOIO0 1IhOT0, HA TYMKY aBTOpPA, SBUJIHCS: TOTpeda
VIIITbHEHHsT 3a0yIOBU CEPEAMICTS, BIAHOCHO OJIHAKOBHH CTaTyC TOCHOJApiB OKPEMHX JMUISHOK -
MPETEeHCHTIB Ha y4YacTh B Oprasizamii MiChKOTO IPOCTOpPY, WMOBIPHICTh 3aC00aMU EKJICKTHKH
pexiamyBaTi cebe i BiacHI MarepianbHi cTatku. OTxe, GopMyBaHHsS MIChbKOi 3a0y/IOBH B TOW Hac
BiZIOYBAJIOCS TTiJT Yac 3MaraHHs 3aMOKHUX TOPOJISTH MiXK cOOOFO 3a OJJTHAKOBHUX YMOB TXHBOI yuacTi [5].

VY mnepeBaxkHid OUIBIIOCTI MICT 3a3HAYEHOrO MEPioay Ha BiJIMIHY BiJi JIOCTAaTHBO CYBOPHX
NpaBWJI TIEBHOTO OOMEXKEHHS! CIOCO0IB BHKOPHUCTAHHS SIKOTOCH CTHIIIO 3°SIBIISUIMCS. HA OCHOBI Tak
3BaHOI «apxiTeKTypu BHOOpY» [7]: cBOOOAA y CIIOJNyUYEHHI Yl€HYBaHb, 3alI03UMYCHHUX 3 PI3HUX CTHIIIB
apxiTeKTypHHX JeTalleH, IEKOPAaTHBHUX €JIEMEHTIB, pO3MAITTS KOJbOPOBOi ramMu. B 1ieit uac 3pocrana
MIOBEPXOBICTh 3a0yJIOBH, YacTO TOPYIIYBAJIHMCS NPUHIMIKN BiJIMOBIHOCTI MiX CTPYKTYpOIO Ta
¢dopmoto Oyaismi. Ji1si TPUMHOKEHHS OPEHAHOI IO 301IbIIYBaIl IUPUHY KOPITYyCYy, B CepeluHi
JOUISHKA J07aBajy NpUOyIoBH pi3HOI KOHGirypaiii, HamMarao4uch SKOMOra LIUJIBHO BHKOPHUCTATH
Mai1aHuuK 3a0y/10BH, 110 IPU3BOJAMIIO A0 BiACYTHOCTI MPUPOIHOTO OCBITJICHHS 1 aepallii NIpUMIIIeHb.
CuTyalisi TaKOro nepeHacHyYeHHs1 BEIMKUX MICT OyJia XapaKTepHOIO IJIsl pOociiChKoi iMmepii mix vac
PO3BHHEHHMX KamiTaliCTUYHUX BiAHOCHH. Posroprka Bynuui 3 pi3HOMaHITTAM netaneil Ha dacagax
CTajla OCHOBHMM CIIOCOOOM (POPMYBaHHSI MICBKOT'O NMPOCTOPY, 1 JIMIIE MEPEXPECTs MiJKPECTIOBAIOCS
3a JIOTMIOMOTOI0 OalITOYOK, epKepiB, OATKOHIB 3 YHIKaIbHUMH IpaTaMH OrOPODKEHHS Ta BXOJIAMH Y
NPUMIIIEHHS TPOMaJICEKOTO 00CITyTOBYBaHHS.

1 . . . oo o
Kypaouep — napasse moasip’st OyaiBiIi, [0 YyTBOPIOETHCS OCHOBHUM T1 KOPITYCOM ¥ BUCTYIIAIOUHUMH 3 000X
00KiB kpuiamu - (airemsivu [6, . 598].
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Ha BigMiHy Bijg 3a3HaueHUX NPUHOMIB 3a0yJOBM B XapKiBCHKiM CIAIIMHI B JOCTaTHIH
KiIbKOCTi OyaiBenb pi3HOr0 (DYyHKIIOHAJBHOTO MPHU3HAYEHHS TMPOTJSAAEThCSA 1HIIMH  crociO
oprasizariii 3a0y/10B1 3a YePBOHOIO JIIHIEIO - 32 IOTIOMOTOI0 KYPJIOHEPIB.

Takum 4YUHOM, Memoio nowyKié € 3’SICyBaHHS NMPUYMH Ta HANpsIMKiB BUHUKHEHHs Qopmo- i
CTHJICTBOPEHHSI TIPEACTaBHUIBKOI 3a0yloBM™ 3 KypAOHEpaMH B ICTOPUYHOMY UEHTPI HepIoi
pamstHCBKOi cronmumii Ykpainu B 1920-x — ma mowatky 1950-x poxiB. O6’exm OocniodxcenHs — 1e
OyIiBil TIpenCTaBHUIIBKOI apXiTEKTypH B cepenMicTi XapkoBa. A npedmem HAYKOBUX 00CNidig —
€BOTIONISI TPAIUIIIIHOT 320yT0OBH 32 CTPYKTYPOIO Ta CTHJICTBOPEHHSM, IO BiAOyBasiacs IiJ BILTHBOM
icTopudHO-ifieoNoriyHnX ToTped [2]. Memoduxa OocniddcenHss — (PYHKIIOHAIBHO-ICTOPUYHUAN Ta
MPUYUHHO-HACIIAKOBHHA aHaIIi3 MPUHOMIB IIPECTABHUIIBKOI 3a0yTOBH CITOPY/T 3 KypJAOHEPAMH.

Juisa 3nilicHeHHs 3a3Ha4eHOi METH JOCHIDKEHHS CHepIly pPO3TIITHEMO, iK (opmyBamacs
3a0ymoBa i3 CIOpYA TPEACTaBHHUIIBKOTO XapakTepy AOpaasHchkoi mob0u. Cropyam Takoro THUILY
MOIIUPUITHCS 32 YyacH (OpMyBaHHS POCIHCHKOI iMIiepii. B XxapKiBChKiH criaAniuHi 3HAHIIIACS OyHiBIA
JyxoBHOro yumiuiia, mo Oyia 3Befena y nepiuiid nonosuni XYIII cr. (puc. 1, a). Cnopyan XIX —
noyatky XX CTONITh 32 ()OPMOTBOPEHHSIM OYJIM HOCISIMH KIACUYHUX NpuHyunie: Ais HUX Oyio
XapaKTepHUM MiIKPECICHHS! CAMETPUYHO PO3TAIIOBAHOTO LIEHTPY 3 TOJOBHUM BXOOM 32 IOTIOMOT 010
pHu3altiTYy a00 KPYIMHIIINME WICHYBaHHSAMH (acaly, TPhOXUYaCHHN MO (acaay 3 Bi3yalbHO BaKKOIO
HIDKHBOIO YaCTHHOIO Ta JIETKUM ()POHTOHHUM 3aBEpLICHHSM, OpJIepHA CHCTEMa Ta IMUPOKI mapajaHi
CXOJIH TIPH BXO/II.

I me oaHa HAATO BaXiIMBAa OCOOIMBICTH KIACUYHUX HpI/IHHI/IHiB - Ie iepapXivHICTh
PO3MOINeHb 1 IeTanei q)acaILHm CTPYKTYpH, siKa HajaBala TIIsAa4eBl HACOJIOAY IMiJl Yac CHOTIISAaHHS
00’€eKTa mepuentii He3aaeKHO BijI BiACTaHi 10 HBOTO (pI/IC 1, 6, ). ApxiTeKTypHi 00’ €KTH, 110 6ym/1
HOCISIMH KJIaCHYHHMX TPHHIUIIB 00’€MHOi TOOYAOBH 1 (bacaaHm cTpykTypH, noHax 200 pokiB
crpuiiManucs CycCIiIbCTBOM sIK 00’ €KTHBHA MOTpeda, sIK i1ean KpacH, K MeBHa MOJa 1 IIeBHUH mudp
MIPOCTOPOBOT OpTraHi3allii 4yepe3 Te, 10 BiJANOBIaINA CYCIiIBHO-11€0JIOTIYHUM OTJISIIaM 1 KyJIbTYPHUM
CMakaM HapoJly B Jiep>KaBi 3 iIMIEPCHKOI0 CUCTEMOIO TpaBiiHHs. KiacuuHa apxiTeKTypHa MaTpHIls, Ha
Ky HaKJIaJaucsi TBOPYI MOLIYKHM MaicTpa 1 MpiOpUTETH 3aMOBHHKA, JEMOHCTpyBajla CYCHUIBHO-
JepKaBHY CTaOlIbHICTh, CTIHKICTh, HEMOPYIIHICTD YCTOIB.

XapKiBCcbKa apXiTeKTypHa CHaJIMHA IEepiofy MOUIYKY apxiTeKTpr JUTSl HOBOTO COIIJIBHOTO
rereMoHy (p061TH1/1qoro KI1acy) 3acBifUIJIa TIEPEBOPOT B CYCMUIBHIA AyMIl, BOHA MoBaWiua ijei
CTATUYHOCTI MOTIEPEHIX YaciB i 3aMiHmIa iX PO3MAITTSAM MPOMHUCIOBO-TEXHOJIOTIUHHUX (OpM, Jie cyBopa
reoMeTpisl cTajla BUPA3HUIICIO 1HIIIOTO YKHTTS, & TIPOCKTYBaHHs POOITHUYMX CEJIHII 32 MOJIEIUTIO JTiHIMHOT
CXEMH MaJIo CTBOPIOBATH HAMKpaIlll yMOBH MepeOyBaHHsI HOBOCIICUEHHX TOCTIO/IAPIB.

XapkiB, sIK Teplia CTONWI PaJsIHCbKOT YKpaiHM Tak caMo, SK 1 pemra TepuTopii
HOBOHAPOPKEHOT  JIepKaBH poOiTHuKiB 1 cemsH, y 1930-x pokax ImouyaB CHOpUAMATH BILJIHB
ueHTpan13au11 BIIAJIH 1 3a3BUYail POSBH BIZOUTTS LFOTO BILIMBY y (OPMYBaHHI cepeloBHILLa. Ha puc.
1, 2, nojaumii 06’ €T, 100Y10BaHMIT y KOHCTPYKTHBICTCHKOMY CTHJI, TAaK 3BAaHMII «KIOO 3BA3KY», B
SKOMY MO>KHa TI00aYUTH HACIIIKYM LbOTO BIUIMBY - WICHYBaHHS (I)acaz[y HaJl BXOJIOM BXe 0(opMIICHE
3a IOIIOMOTOI0 OpJepy 3 HEBEIMYKUMHM KaliTeJIsIMH, a IPaBOPYyd HaJ| CKJIOM, LI0 BiJOKPEMJIIOE CXOH,
MPOTIIAAETECS Tep0 AepkaBu 3 ceproM i MonoToM. Yac criopymkeHHst Oyaisii kiry0y - 1927-1930
pOKH, a 3a apxiTeKTypOIo BiH BiTHOCHTBCS JIO JAPYroro mepexigHoro nepioay [1, 3]. B mogasbiuiomy
Bce Oinmpiue i Oinblie apx1TeI<TypH1 opMu MOBEPTAIOTECSA 0 ICEBIOKIACHYHHMX 3acO0IB, IO
JIOTIOMAraioTh BTUTIOBATH y JKMTTA W OJHOYACHO y CBIIOMICTB JIOZCH Ti K caMi, sIK 1 33 4acu
pociiicbKoi iMnepii, i1e0noriuHi 3aBaaHHs - cTabiIbHOCTI, HEMOPYLIHOCTI, CTIHKOCTI, KOTpi y 1ei yac
BXKe 3a0e3reuyBaia paasiHChbKa BIIajaa.

3 1955 poky BUMOTH €KOHOMIYHOTO OY/iBHUIITBA JKUTJIA JIsl 3aCEJICHHSI JIFOJIbMH, [0 BTPATHIIH
TIOMEIIKAHHS BHACIIIIOK BOEHHUX TMOAIN, MPUMYCHIIN MONITHYHE KEPIBHULITBO JACP)KaBH BiIMOBUTHCS BiJ
apXiTEeKTYpHHUX CHOc00iB mMmpocnaBisiHHs Biaau. [loganbiua pagsHCbKa icTOpist MOB’si3aHa 3 MOTPEOOIO
CPCP po3moBCro[KyBaTH CBili €KOHOMIYHO-TIONIITUYHMH BIUIMB HA 1HIII Jep>KaBU-COIO3HMII B CBITOBOMY
MPOTUCTOSIHHI COINATICTUYHOTO ¥ KamiTaJiCTUYHOrO TabopiB. A 1ieli HOBHU MOJITUYHO-iJICOIOTIYHHIN
HaNpsIMOK TaK YM 1HAKIIE 3HAMIIOB BiI3epKAJICHHS Y HEOKJIACHYHMX (hOopMax, sKi JIMIIE HATSKaJId Ha
OpIIEpHY CHCTEMY Y IEPEOCMHUCIIEHIH KIAaCH4HIi TPakTOBLI (3a BU3HAUYEHHSM YyIOBOTO YKpaiHCHKOIO
muTL podecopa Yenrenmka B.B.), a He 3ano3ndaysanu ii (puc. 1, 3, u).

! MowsiTrs «opecTaBHmIBKa 3a6y10Ba» 200 «IPEICTABHAIIBKA apXiTEKTypa» TYT MOJAHE B HACTYITHOMY 3HAYCHH] 3
OISy Ha TIYMa4eHHS CIIB «IIPEACTABIIATH — MOKa3yBaTH KOro-, I0-HeOyIb Y TBOpaxX... MUcTenTBay [6, c¢. 1104] ta
«TIPE/ICTABHUIITBO — YCTAHOBA, OpraH, IO TPEICTaBIsIe YHi-HeOy b iHTepeck» [6, ¢. 1105], To0TO «IpeacTaBiIsTI»
BJIaJTy, OpraHizalliiiHy, CyCIIbHO-TIONITUIHY CUCTEMY. A «IIpECTaBHUIIbKA apXiTEKTypay - 1€ apXiTeKTypa CIopyl,
M0 TIPEICTABIITIOTh IHTEPECH OPTaHiB BJIAAH, HAPOTy a00 MIEBHUX BEPCTB HACETICHHS.
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Puc. 1. Apximexmypa npedcmashuybkux 6yoieenv ¢ Xapkoei, XY — XX cmonimy:
a—/lyxosue yuumuge, Bypcaywruil y36i3, nou. XYIII cm.; 6 — Padiomexuiunuii koneooic, eyi. Cymcoka, 18/20,
apx. Muxatinoscoxuti b.1", 6pamu 3aeockinu, 1902-1906,; 6 — Meouxo-mexaniunuii incmunym, eyi. ITyukincoka,
80, 1907, 2— Knyb 38 sa3xy, éyn. Cxpunnuka, 72, apx. Monoxin O, 1927-1930; 0 — I 'onoena konmopa X173,
npoc. Mockoscokui, 275, apx. Apanacwes FO.I1., Kpynko B.3., Xazanoecoxuii 1.C., 1931 e - Mopghonoeiunui
Kopnyc medyuisepcumemy, npoc. Hayku, 4, apx. Ecmpoeuu B.A., Opexoe P /[, Apewxin 111, 1939; ¢—
Tpoexmmui incmumym, eyn. Yepruwoscoka, 2, Iywxapeoe B.1, 1948, src — Axademist 3aisHUUHO20
mpancnopmy, ni. Qetiepoaxa, 9, apx. [ooeopnuuti HM., amvnepin €.4., 1955, 3— 6younox Tonimocsimu,
npoc. Mockoscokuti, 75, 1975, u— Aominicmpayis Llesuexiscokoeo p-ry, npoc. Hayxu, 17, a, 1980-mi poku.

96 M 2(30), Vol.1, February 2018 http://ws-conference.com/



WORLD SCIENCE ISSN 2413-1032

Otxe, aHami3 XapKiBChKOI CHIAANIMHU NPEACTaBHULILKOTO OyIiBHUIITBA MTOKA3aB TPaaWuLiHUN
miaxia 10 GOpMOTBOPEHHS CHOPYA Y CEpPeaMICTi He3aJeKHO BiJl BIACHOCTI Ha 3eMJII0 — IIPUBAaTHA Y1
JiepKaBHa - 1 (GOpMHU MPaBIIiHHS — IMIIEPCHKOTO YU KOMYHICTHYHOTO TOJITHYHUX peskuMiB. CIiIbBHUM
Oymno numie BiAOUTTS 1AEOJOTIYHOrO 3aBIAAaHHS TPOCIABISHHSA CYCHUIBHOI CTaOUIBHOCTI, IO
3a0e3reyyBaa Biaja.

AHaIi3 9acy criopyKeHHs OUTbIIoCcTi OyMiBeNh ICTOPHYHOTO EHTPY 3 KypAOHEPaMH TTOKa3aB
IHTEpBaN ychoro y 5-6 pokiB — 3 kiHmg 1920-x mo 1932 poxky. Lleit dhakT miamToBXHYB Ha TOIIYK
MpUYUH {XHBOI MOSBU B OCOOMMBIM porni XapkoBa SK MEPIIOi paasHCHKOI CTOJNHIN, B OYPXIHBOMY
mporieci OyAiBHUIITBA B TOW Yac i MepIIopKepenax HOBOTO CIPSIMyBaHHS apXiTeKTYPH B Opi€HTAIlil Ha
pOOITHUKA SIK JIJUPYIOYHNA COLIaJbHUMA IHap, a TakoXX Ha TMPOBEJCHHS IOPIBHSIHHA MPOIECY
HapOJDKEHHSI HOBOT'O CTOJMYHOIO LIEHTPY 3a €AMHUM KOHCTPYKTHBICTCBKUM IIIIXOAOM Ta 3rayBaHHX
OyziBenb 3 KypOHEpaMHu.

TakuM umHOM, B MalOyTHROMY IIEHTpI — Ha cjJaBeTHOMY Maigani CBobomm (Tl
J13epXMHCHKOT0) - MEPUIOI0 CIOpPYI0I0, IO O3HAMEHYyBaja IMOsIBY BCECBITHBO BiZIOMOi Mam’sSITKU
apxiTeKTypH, KOTpa cBOiMH (opMamMu TOYHO MPOTOJOCHIA HOBITHI CyCHiNbHI mOrsau, OyB
Hepxrpom. UnM BiH pO3pi3HSIBCA 3 TPaAHLiAHUM (OPMOTBOPEHHSIM MPEACTABHULLKUAX OYIiBENb
JopaasiHebkoi 1oou? IIpoekTyBaHHs 1 OYJIIBHUIITBO BiAOYBaJIOCS Ha 3eMIIl, IO Haliexasa JepiKaBi,
TOOTO JUIs peatizamii MpOeKTHOTO 3ayMy MOXKHa Oyiio He 0OMexyBaTH IUTSIHKY. CHOpYAN BEITHKOTO
00’eMy cranu HagOaHHsIM Jumie y XX CTOJNITTI, OCKUTBKM iX (yHKIIOHaTbHE BHKOPHUCTAHHS
30LIBIIMIIOCS 32 HANpPSIMKaMH, YPi3HOMAaHITHHIIOCS 3TiHO 3 PO3IIUPEHHSAM IMOTPed comliymy, i Iie
o3Hauae, mo g0 1920-x pokiB GyxiBmi Benmkoro 06’eMy He cropymkysamucs. Hoa apxiTekTypa
pyLINIa HAPSIMKOM OCITIBYBaHHSI POOITHHKA Ta CIIOPITHEHOTO HOTO MisIIFHOCTI CepefoBHUINa, OTXKE,
CKIIQJIHY 00’ €MHO-TIPOCTOPOBY MOOYIOBY KOMIUIEKCY 1 crerudiuae HopMOTBOPEHHS OYyIiBiII MOXHa
MNOACHUTH caMe LUMHM BuMmMoramu (auB. puc. 2). Takum umnoMm, JlepXmpoMm 3a apXiTEeKTypHO-
MIPOCTOPOBOIO OPTaHi3aIi€lo, GOPMOIO Ta CTHUJIEM IMOBHICTIO BiPi3HSABCS BiJ TPaguIlifHMX METOJIB
MPOEKTYBAHHS MMPEACTABHUIIBKUX criopya. Kpim Toro, BiH MaB 3ariuOIIeHHH TIPOCTip Tepe] TOIIOBHIM
BXOZIOM, & HE HAaBIIAKH, SIK PaHILIE.

Hactymnuuii kpok 3a0y10BH ILIONII — 1€ 3BEICHHS crioyaTtky JloMy MpOEeKTiB, a MOTiM, Mi3Hille,

BIIPOJIOBXK TpHUBasioro uvacy — [lomy koomepamnii. O6unBa po3xomunucs 3 JlepKOpoMoMm Jumie 3a
HAsBHICTIO TOJIOBHOI JOMIHAHTHOT YacTHHU Ta, MEPEKUBIIA CTHIBOBI BIUIMBU TCEBIIOKIACHYHUX
¢dbopM yepe3 PEKOHCTPYKINiI0 ab0 3ami3HeHHs i3 3aBepIICHHSM OyiBHUIITBA, HAOyJM BiJIIMOBIIHI
€JIEMEHTH JIeKopaTuBHOCTI (puc. 2). Ha puc. 3 HaBeieHI cXeMu, [0 MOSICHIOIOTh YMOBU Bi3yaJIbHOTO
CHPUIHATTS TOJIOBHOT YacTWHHU IIMX 000X CIIOpPYJ, AKi 32 JIOTIOMOTOI0 JBOX AaCIEKTIB - 3BYXKCHHS
MIPOCTOPY OJTHOYACHO 31 30UIBIIICHHSM BUCOTH OTOYCHHS — MYCHJIU CIIPABJIATH CHJIbHE IICHUXOJIOTTUHE
BPaKEHHS Ha Tisiava. PO3MOBCIOJKEHHS 1A€0JI0TYHOrO BIUIMBY BEJHMKOI JIEepKaBH Ha CBIIOMICTh
Jroziel 3a JOMOMOTOI0 BEJIMUYE3HUX OyiBelb, XMapOd0C-aKLIEHT KOMIIO3MLIT KO0 OyB MpUKpaIIeHnH
OamrtamMu i IIMUISAMU, JIe/IBE He OyII0 BTUJIEHE Y IPOEKTi peKoHCTpyKii Jlomy koonepartii [4].
Komu mpumyctuty, mo mi apXiTeKTypHi iHHOBaIlii MOTJIM BIUIMHYTH Ha TOTOYacHY 3a0yJOBY Ha
TEPUTOPiaJIbHO OOMEKEHUX AUISTHKAX iICTOPMYHOIO LEHTPY, TO 3HAXOAUTHCS MOSCHEHHS TOro, fK i
4oMy 3’SIBWJINCSI HOBI pucH y Takoi 3a0ynoBu. OTxe, IbOMY CHPHSE 1 MOMIIUBICTh BIJIBHO BUIUIATH
3eMeNbHy AUISHKY Tix OYAIBHHUIITBO, SIKa € JEp)KaBHOIO BJIACHICTIO, 3a TOTPEe0O MOXKe OyTH
3arpoeKTOBaHa Oy/iBJIs 31 30UIBIICHUM 00’ €MOM 1 YCKIaJAHEHOK 00’ €MHO-IIPOCTOPOBOIO MTOOY0BOIO,
3’SBJISIETHCS TOM CaMHil KypJIOHEp — aBaHIUIOINIA Mepe]l FOJOBHUM BXOJIOM, a CAMU T'OJIOBHHUN BXij
il 4ac PeKOHCTPYKIii OyIiBii, OCOOJMBO Yy MOBOEHHHMH 4ac HaOyBae MUIIHUX OpJEpHUX (opm,
TPHOXYACHOI CTPYKTYpH (hacamy Ta iepapxidHOi CHCTEMH WICHYBaHb Ta getanedl (puc. 2). HeBenuuka
knacugikaiiss THIIB 1 (YHKIIOHATBHOTO TpPU3HAYEHHsSI KYypJOHEpIB IOKa3ala, [0 BOHH MOIJIN
BUKOPUCTOBYBATHCS SIK BEJIMKE MOJBIP s UIS JKUTIOBOTO KOMIUIEKCY ab0 SIK MPOXITHUN JBIp, TPOCTO
SK JBIp-HAaKONIMYYyBa4 TPH BXOJl B TYPTOXKUTOK. AJie 3 4acoM KypJloHep HaOyBae Bce OibIIOro
NapaJHOTO 3HAYCHHS 1 BIAMOBIIHO O(OPMITIOETHCS apXITEKTYPHUMH €JIEMEHTaMH i JIEKOPATUBHUMHU
petaimsiMd.  IIpocTip KyplioHepy cTae€ HEBiI'€MHOIO YaCTHHOIO JUIA OLIHKM Ipe3eHTabenbHOCTI
CHOPY/AH, HA/JAa€ MOIMBOCTI IICHUXOJIOTIYHO MiJrOTOBUTH PEUMIIIEHTA OO «CHUIKYBaHHS» 3 HAATO
BXJIMBHUM 32 QYHKLI€0 3aknanoM (puc. 4). B3ipui xapkiBcbkux OyiBens 3 KyplOHEpaMu, 1o OyIu

1HpI/IKJ'IaJIaMI/I BEIMYE3HNX KOMIUICKCIB CKJIQJHOI 00 ’€MHO-TIPOCTOPOBOi CTPYKTYpH, IO TPOCIABISIN
PansHCBKY BIIAAYy — HMEPEMOKHHUINO y APYTiil CBITOBIM BiliHI, IIUPOKO PO3KMHYTHX 3a TEPHUTOPIIO, € TaK 3BaHi
«ciM cecTep» MOCKOBCBKOI MpPakTUKK Ta «momapyHku Cramina» y Bapmasi, byxapecti, Codii Ta iHmmx
€BPOIEHCHKUX CTOJIMIIAX KOJIUIIHBOTO COLianicTHYHOro Tabopy. [lo pedi aMeprKaHChKI XMapo4oCH Pi3HUIUCS 3
HUMH HEBEJIMKHUMHU PO3MipaMy MIPUBATHUX 3E€MEJIbHUX JIUISTHOK.
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InnoBaniiiHe popMOTBOpPEHHS NpeaCcTABHUIBbKOI Oy XiBJIi

Tpaauuiiine ¢popMoTBOpPEHHSI
NpeIcTABHULLKUX OyaiBeab HA
o0Me:keHili TepuTOpii (KIacCHIHUIH

3eMITIO;
- IpocTa 00’ €eMHO-

- cumetpis dacany;
- TOJIOBHA YacTHHA

- pHU3aJIIT Ma€e opaep i
(GpoHTOH;

- mapajHi CXOau 0
TOJIOBHOTO BXOJY;
- CKJIaJIHA iepapXiuyHa

neramizarii

MIPOCTOPOBA MOOYIOBA;

MiAKpecIeHa PU3ATITOM;

- TpbOXYaCHE YJICHYBaHHA
(acany 3a BepTHKAILIIO;

CHUCTEMaA YJICHYBAHb Ta

Ha BibHIM TepuTopii (depaxnpom)

- Iep’KaBHA BIIACHICTH HA 3eMJIIO;
- (yHKIIS TOTpeOy€e BEITUKOTO
00’eMy OymiBmi;

- CKJIaiHa 00’ €MHO-TIPOCTOpPOBa
mo0y/10Ba;

- cCUMeTpis 00’ eMy;

- TOJIOBHA YaCTHHA Ma€ 3aHIKEHY
BHUCOTY;

- aBaHIUIONIA TIePe/ BXOZAOM;

- y hopMOTBOpEHHI, POpi3ax BIKOH
Ta KOJBOPI iMiTaIlist MPOMHUCIOBOT
apXiTeKTypHu

- IpUBATHA BJIACHICTh Ha

InnoBauiiine popMoOTBOpEHHSA
NnpeacTaBHUIbKOI 0yAiBJIi HA BUILHIH
Teputopii (lim mpoekTis Ta /liMm Koomepairii)
- IepKaBHA BIACHICTD Ha

3eMJIIO;

- (hyHKIIS TOTpedye
BEJIMKOro 00’eMy OyaiBIIi;
- CKJIagHa 00’ €MHO-
MPOCTOpOBa MOOYI0BA;
- CUMeTpist 00’ eMy;

- TOJIOBHA YaCTHHA Ma€E
POJIb TOMiHAHTH;

- aBaHILIONIA TIepe]T
BXOJIOM;

- y hopMOTBOpEHHI,
Mpopi3ax BiKOH Ta
KOJIbOPI
NpeICTaBHULIEKUH
XapakTep apXiTeKTypH

InnoBaniiine popMOTBOpPEHHA NMpeacTABHUIbKOI OyIiBJIi Ha 00MexkeHill TepuTOpii
(OyaiBJi 3 KypaoHepamu)

- ZIep>KaBHa BJIACHICTh Ha 3€MIIIO;

- pyHKIis moTpeOye 30iMBIIeHOTO 06’ €My Oy IiBIi;

- YCKIaiHeHa 00’ €MHO-TIPOCTOPOBA MOOYI0BA;

- CUMeTpis 00’eMy;

- IiJIKpeciieHa YacTHHA FOJIOBHOTO BXOJY;

- MOCTYTIOBO 3’SBJISIETHCS PU3ANIT 3 (PPOHTOHOM Ta OpAEP MpH
TOJIOBHOMY BXO[Ii;

- aBaHIUIONIA ITEePEe]] BXOJIOM;

- y GOpMOTBOPEHHI Ta CTHJICTBOPEHHI MIPEICTaBHUIIbKAN
XapakTep apXiTeKTypH;

- IOCTYIIOBO TIOBEPTAETHCS TPhOXUACHE WICHYBaHHS (acaay
3a BEpPTUKAJLIIO;

- CKJIaJIHA iepapXiyHa CUCTEMa WICHYBaHb Ta JeTali3aril

Puc. 2. Esonoyis hopmomeopenns npedcmasuuybkux 6yodiseisb y nepuiitt paosHcbKitl Cmouyi

Ykpainu

M. Xapxis (1920-mi — nouamox 1950-x poxie)
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Puc. 3. Cnputinamms npocmopy cnopyou i i 201061020 6X00Y, 3aNPOEKMOBARUX HA HEOOMENHCEHIL NIOW:
a — nepcnexmusa J{omy npoexmis, mavioar Ceoboou, apx. Cepaghimos C.C., 3anobepe-Cepaghivosa M .A.,
1930-1933; 6 — opeanizayis 6x00y 00 cnopyou 3a O0ONOMO20I0 38YIHCEHHS NPOCMOpY asanniowi (niaw, 1-3 —
@pacmenmu npocmopy),; 8 — peyenyis Chopyou 3a 00NOMOo20t0 30iblenHs gucomu 6yodini (po3piz)

BHyTpiWwHe noagip’s HackpisHui

FoN0BHMI BXifg,

2 0]

Puc. 4. Tunu kypoonepie 6 icmopuunii 3a0y006i m. Xapxie y 1920-mi — na nouamxy 1950-mux poxis:

a— srcumnosuti OYOUHOK Y cruii Konempykmuegizmy, 1932, 6 - soicumnosuti 6yOunox y cnui exnexmuxu, 1928;
6 — 2YPMOdICUMOK, NI3HILL KOHCIMPYKMUGIzM 3 enemenmamu oexopamugizmy, 1931; 2 —meouunuil 3axnad y
nizuvomy koncmpykmusizvi, 1928-1930; 0 — oghiyitina cnopyoa, pekoHcmpyiiosana 3 enemMeHmam
ncegdoxnacuyusmy, 1925-1927; e —3axnadu ocsimu, cnopyodiceni Ha nouamxy 1930-x, pexoncmpyiiosani Ha
nouamxy 1950-x poxis.

cropymxeni B KiHii 1920-x — Ha nouatky 1930-x pokiB, ckopille 3a Bce, y CTHII KOHCTPYKTHUBI3MY
(KpiM Tepuoro HpukiIagy — puc. 5, @), aje 3 4acoM MEPEeKWIH PEKOHCTPYKLIIO, sIKa JOIOMOria
apxiTeKTypHUMHU 3aco0aMH BHUSIBUTH Tak MOTPiOHI 3a CTaNiHCBHKI 4acH O3HAKHM YTBEPKCHHS BEIHYl
JiepKaBU — NOJaHi Ha puc. 5.
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Mepwinii nepexigHuii nepiop, Mepiop, NnowwyKy HOBOI apXiTEKTYpU ANA POobiTHUKIB
1917 - noyatok 1920-x pokis MouaTtok 1920 — noyatok 1930-x pokis

Dpyruii nepexigHuit nepiop,
Apyra nonosuHa 1930-x — noyaTtok 1940-x pokiB

-\ 8

Puc. 5. Apximexmypa byoisenw 3 Kypoorepamu 8 Xaprosi, 1920-mi—nepuua nonosura 1950-mux poxis:
a—oareumosutt OyOuHoK « Yepsoruti barkieeyny, 8. Atuescokux, 6, apx. Ecmposuu B.A. 3a ywacmio Coxonoea I1LB,
1928, 6 —oswcumnoeui 6yourox «Komyrapy, eyn. Lpumana, 17, apx. Jlineyvkuti O.B., boeomonos B.IL, 1932; 6—
cmyOeHmcuii 2ypmoorcumiu «1 iearmy, ey, hwiircoka, 82, apx. Monoxin AL, Ikonmixos I/, 1931, pex. [loo-
eopruti HM., 2 - Penmeenarademis, ey, Ihwiincoxa, 82, apx. Monokin O, Ecmpoeuy B.A., 1928-1930, pex. 1950; 0
—6yourox «/lepoiccmpaxyy, ey Cymevika, 40, apx. Monokin O.1, Ixourixos /[, Jlumap €.A.,1925-1927; e—
Xapxiscokuti agmooopoorcHitt incmunmym, vt A. Myopoeo, 25, ap. Jlineyvkui O.B., I avwze €1, 1931, pex. /lovuunax
LI1, 1950; e—I oprui incrmumym, np. Hayxu, 14, [Imeimbepe A.A., 1931, [ooeopruni HM., 1952.
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BucHoBku.

1. KOHCTPYKTHBI3M SIK CTHJIb, IO BUHUK I/ BIUIMBOM HOBOTO MOJITHYHO-CKOHOMIYHOTO
CTaHy Ta COLaJbHOTO JKUTTS, HE TUIbKH C(OPMYBaB BIIACHI, MOBHICTIO BIIMIHHI BiJ] IHIINX HAIPSIMKiB
3aco0M i criocoOu (opMyBaHHS apXiTEKTYPHOTO OTOUCHHS, aJie i 3aKJIaB OCHOBY JJIS TIOSIBH y XapKOBi
HOBHUX MPUHOMIB ()OPMYBaHHS MICBKOTO CEpPEOBHUIIA Y BUIIISIII CIIOPY/[ 3 KypIOHEPaMHU.

2. JlocBim iCHYBaHHS BIPOJOBX HEBEIUYKOrO 4Yacy XapKiBCbKUX O0’€KTiB OymiBenb 3
KypIIOHEpaMH, 3BEJICHNX y CTHII KOHCTPYKTUBI3MY, J03BOJIMB OLIHUTH ITEPEBark CHOPYHKEHHS TaKHUX
OyzmiBenb 1 BIOCKOHAINTH MEeW NMPUHAOM B HAMpPSIMKY (OPMYBaHHS €IWHOTO KOMIDIEKCY «IIPOCTIp
IBOpY—OYIiBiIs», A€ INBip Bifirpac BaXJIMBY KOMITO3HUINIIHY pOJb, HAJAIITOBYIOYH TJisjgada Ha
CTIIPUUHSTTS MUIIHOTH 1 KPacH CHOPYIH.

3. 3MiHU B 1JICOJIOTIYHO-ECTETHYHHUX 3aBIAHHSX, [0 BUCYBAIHCS MONITHYHUM PEKUMOM
HaTepe0HI Ta MICIA APYroi CBITOBOI BIHHM HEMHHYYE MPU3BENH 10 HANPIMKIB Y CTHIETBOPEHHI,
IO peaNi3yBaJNCS B OPJACPHIH CHCTEMI 3 IOMIIC3HUMH IEKOPAaTUBHUMH JETAISIMU. TaKuM YHHOM,
Oyno 3aBepuicHe (OPMYBaHHS NPUHLIUIY TMapagHOCTI MNPEACTABHUIBKHX CIOpYA. 3a yMOB
HACTYIHOTO CIPOIIEHHS apXiTeKTypHUX (OpM miJ dyac OOpOTHOM 3 HAIIUIIKAMHU B apXiTEKTypi Lel
MIPUHIIMII B)Ke He MaB OW HACTUIBKM BHPA3HOTO PE3yJIbTaTy.

JITEPATYPA

1. Baunnceka JI.T. ApxitekTypa Ta wmicToOynyBaHHS YKpaiHH y mepexiiHi mepioau
exoHoMiuHO-noriTnaHOro crany XX cromirrs. / World Science: Multidisciplinary Scientific Edition. -
Ne 11 (27), Vol. 1, November, 2017. — P. 40-46.

2. baunnceka JI. I'. B nomitiaHoro pexxumy CPCP y 1920-1940-8i pokn Ha apXiTeKTypy i
microOymyBanus Ykpainu. / Multidisciplinary Scientific Edition «Proceedings of the International
Scientific Conference «Modern Methodology of Science and Education». — September 18, 2017, Warsaw,
Poland. / - Vol. 1. — RS Global S. z. O.0., Research and Scientific Group, Warsaw, Poland. — P. 15-20.

3. baumnceka JI. I'. EBomromis apxiTekTypu i MicToOymyBaHHs Ykpaiam 3 kiHng XIX mo
nouatky XXI cromith: mpuunnn Ta TeHaeHuil. /Proceedings of the IV International Scientific and
Practical Conference «Topical Problems of Modern Science and Possible Solution» (September 30,
2017, Dubai, UAE). / International Scientific and Practical Conference «World Sciencey. - Ne 10 (26),
Vol. 1, October, 2017. — P. 43-48.

4. bBaunnceka JI. I'. Cnenundika GpopMyBaHHS apXiTEeKTypH MPEACTABHUIIBKOTO IEHTPY BN
y mepii# crosmii paasacskol Yipainu (1920-1950-1i poxu). / World Science. - Ne 12 (28). - Vol. 1. -
December, 2017. — P. 50-58.

5. baumnceka JI. I'., baunnceka O. B. OcobnmBocti dopmyBanns 3a0ynoBu Kuea B KiHLi
XIX — Ha mouatky XX cT.: MIpU4YMHU Ta TeHAEHLil. / 30ipHuK HaykoBUX mpaub «Cy4yacHi npoOieMu
apxiTekTypH i MictoOynyBanus». — Bum. 47. — K.: KHYBA, 2017. - C. 21-26.

6. Benmukunii TiiyMauHUWI CIIOBHWK CYYacHO! YKpaiHCHKOI MOBH (3 JOJ. i ZOTOB.) /Ykian. i
ronos. pen. B. T. bycen. — K.; Ipmiae: BT® «llepyn», 2005. — 1728 c.

7. UxonnukoB A. B. Apxurekrtypa XX Beka. YTONMM W peaJbHOCTh: B nByx TOoMmax. -
Mocksa: Ilporpecc-Tpagumms, 2001 - 2002.

http://ws-conference.com/ N 2(30), Vol.1, February 2018 101



WORLD SCIENCE ISSN 2413-1032

DPAKTOPU ®OPMYBAHHA MICTOBYIIBHOI'O
PO3BUTKY I 3BABYJTOBU ICTOPUYHOI'O KUEBA

bauuncoxa O. B.
Ykpaina, Kuie, Kuiecokuii hauionansHuii ynigepcumem 0yoieHuymea i apximexmypu

Abstract. The problems of the existence of historical neighborhoods in the life of the modern
metropolis of Kyiv, the need to study the architectural and urban development of Kyiv until 1917, the
historical periods of Kyiv's development and the natural conditions in which the city was formed and
the influence of history and nature on the nature of the development and general plan of the city are
considered in the article.

Keywords: Kyiv history, nature, building, urban development.

Beryn. Kuis — cydacHa crommns Ykpainu. Le Meraroiic, KU Mae HlBTOpaTI/ICH‘{OJ'IlTHIO
icropito. Moro maBHs ictopis Gyna Bu3HAYHA i Maja BETHKMH BIUIMB Ha PO3BHTOK BCiel YkpaiHu.
3Ha4YeHHS MicTa B MUHYJIOMY OYyJI0 BETHUE3HUM.

Jloci B CTPYKTypi MicbKOi 3a0ya0BH 30€piraroThCsi 3aJIMLIIKUA ICTOPUYHHX CIOPYI Pi3HHX
nepiofiB. Ix icHyBaHHs CKiajHe Yepes nepeOyBaHHS B CTPYKTYPI BEITHKOIO 0araTOMiIbHOHHOTO
micra. CaMe NOCIIDKCHHs NPUHLMINB icTopuyHOro GopmysanHs Kuesa Moxe minkasaTd HpHHOMH
opranizanii MicbKoi 3a6y):[0131/1 3 ypaxyBaHHsIM 3HAYCHHSI ICTOPHYHUX CIIOPYL.

Hincymkn nocuixxkens. Kuis — nasue micto. Moro icTopist Hamidye miBTOpH THCSYI pOKiB
GesrepepHOro po3BuTKy. IlounHaroun 3 JaBHMHM 1 10 ChoroieHHs KuiB mepexunBaB mepiofn
po30ynoBH i pyiiHauii. B cTpykTypi MicTa 30eperiucs Bill JaBHHHM i 10 CHOrOACHHS OKpeMi CLIOPYIH
THCSMOJIITHROI JJABHOCTI 1 GLIbII Mi3HIX mepioxiB. € ainsHkn 3a6ynou KiHipt XIX cr., konu B Kuesi
MAacoBO 3BOJHIIM JKUTJIOBI Ta rpomazceKi Oymini. Ha namuii 4ac MiCTO CKIama€eThes 3 HallapyBaHb
IUIaHYBaJbHUX NPUIOMIB Ta 3a0y[O0BH Pi3HHX MEPIOIB, aM’STHHX MICIb 3HAYYIIUX ICTOPHYHHX
cropyn, 30epeKeHuX icTopuyHEX OyiBenb i MIMATKIB iCTOpHYHOI 3a0ynoBu. B pesymbraTi Taknx
npoueciB y Kuei cknanacs 3a0ynoBa i micToOy[iBHE IUIaHyBaHHS 3 YacTHH pi3HUX mepioais. B
ICTOPHYHHX paliOHaX TUCSYONITHI XpaMH pO3TAaIIOBaHi MO CYCiACTBY 3 NMPUOYTKOBUMH OyAMHKaMU
XIX cT., a MK HUMH Ha ITyCTUX AUISHKaX BKJIMHIOIOTHCS HOBI criopyau. Bee 1e Bukimkae macy
npo6neM Bi[{ MOETHAHHS PI3HOYACOBHMX OYJMHKIB MOPs JI0 TJI00aJILHOr0 OaYeHHs J10J1i iICTOPUUIHUX
paiioHiB, s5iKi MacoBO 3a0y/I0BYIOTh Cy4aCHUMH 6yI[1BJ'I$IMI/I

KuiB — Benmke MICTO 3 HACCICHHSAM MaibKe y 3 MUIbHOHM JKHTCIIB, a 3 NPHISTAlYUMU JI0
MICTa )KUTJIOBUMU MacHUBaMHU csra€ 5 MiJIbHOHIB. SIK y BCAKOMY 6aFaTOM1JII>I/IOHHOMy MICTi, B HbOMY
BUPYE JKUTTS, TPUTAMaHHE METAIIOJCy, SK€ BU3HAYAETHCS IMIBUJAKICTIO PYyXy, IMITBHICTIO MOMINA i
J0JIeH, 6araTo3aiavHICTBI0 HANPSMKIB poboTH i crpas. B pesynLTaTi ICTOpUYHE PO3IJIaHyBaHHS 1
JlaBHi CIIOPY/IM ONMHHMIINCS B CTPYKTYPi Cy4acHOTo Meranomcy 3 MOro majeHuM XUTTAM. | came y
HEBI/IOBIHOCTI  IUIaHYBaHHS 1 3a0yfOBM iCTOPMYHMX DPalOHIB Ta MiCTOOYAIBHOI CTPYKTYpH
cydacHoro Kuesa nossirae ojiHa 3 HaiiMacITabHINKMX POOIEM BEIMKOrO MicTa. IcTopudHi criopym €
3aUIMIIKAMU  [aBHBOTO IUIAHYBAHHS 1 PO3MILLYIOTBCS B MICTI Y HEBIANOBINHOCTI 0 Cy4acHOi
MicTOOY/IBHOI CTPYKTypH. Kpim TOoro ICTOpH4HI KBaprain Ta OKpeMi OyIMHKH pO3TAallIOBaHi
¢parmenTamu. KuiB He MaB 3 caMOro MOYaTKy €MHOTO LEHTPY, ITiJl BILIHBOM p13HI/IX ¢axTopiB BiH 3
MOMCHTY YTBOPCHHs IIOCC]CHHS PO3BMBABCS SIK MONILCHTPHYHMIT HaceICHUH TyHKT. Pyiinanii
YIPOJIOBXK PO3BUTKY MICTa CIPHYMHIIM YTBOPCHHS AIPOK B MacHBax iCTOpHYHKX paifoHiB. Lli mycti
JUISTHKE MK JIaBHIMK Oy/IMHKaMK Mi3Hilue 3a0y10ByBa/H OUIbII Cy4acHUMH CIIOpYIaMH.

BincyTHicTh €AMHOTO iICTOPUYHOTO LEHTPY 1 HUIICHUX KBAapTajiB AaBHBOI 3a0yJOBU MPU3BEIIO
JI0 3aMIIIEHHs] TUCSYONITHROT yacTiHU KneBa cydacHuMH criopynamu. MicTo BTpadae CBOKO iCTOPItO,
CBOEPITHICTD, 3HUIIYETHCS TYPUCTUUHUM noTeHUian. [y Toro, mo0 BUpiUTH npodiieMy iCHyBaHHS
JIABHIX JIIJISTHOK Y CY4acCHOMY METarloJlici, HeIOCTaTHBO BJIAJIMX MPOEKTHUX pillieHb. [10TpiOHI rMOoKi
ICTOPHYHI JOCIIDKEHHS, K1 0 BU3HAYMIIM TIPUHIIMIH TUIaHYBaHHS 1 3a0ynoBu icropuunoro Kuesa. 3
ix ypaxyBaHHsIM TpeOa po3risaaTd MpoOIeMu iCHYBaHHS JIaBHIX KBapTaliB B CTPYKTYpPi Cy4acHOIo
Meranonicy Taxum 9HHOM, JUIS BUKOPUCTAHHS Y Cy4acHii apXiTeKTypHO- MiCTo6y)1iBHi1‘/'1 NPaKTHUIl Ha
teputopii Kuesa HCO6X1,E[H0 JIOCTIUTH XapaKTep MlCT06y,Z[yBaHH$I 13a0y710BH MiCTa.

KuiB mae miBropartucsdonitHe OyTTs, i Maiike BCIO iCTOPiK0 CBOTO iCHYBAaHHs JO I0YATKY
XX cr. BIH PO3BMBABCS Ha ONHMX 1 THX ke AlHKax. Ha mux micmpsx goci npu NPOKJIaAaHH1
KOMYHIKaIIi# 1 OyIBHHUIITBI IiI3EMHHUX CIIOPY]l PO3KPUBAIOTH HEBIJIOMI paHillle Il paiioHN 3a0yI0BU
yaciB KuiBcbkoi Pyci, ToOTO THCA490mTHBOT gaBHUHU. Y 1917 p. mig dac comiagicTHYHOI PEBOJIOLIT
BinOyBcs pi3kuid mepexim 1o Oumbin cydacHoro mnepiofy. [IpuHOuMIM poO3BHTKY MiCTa CHIIBHO
3MIHHUJIMCS, Ha OUIBII JaBHIO CTPYKTYpPY OyJiM HakiaJeHi HOBI HAanpsMKH 3a0ymoBu. Came CydacHHit
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Jac HaHIC HEMONPaBHY MIKOAY JaBHROMY KueBy. barato BU3Ha4HHMX iCTOPUYHUX CTIIOPY[I B3araji Oyiu
3HUINEHI a00 YacTKOBO MOPYHHOBaHI 1 mpucTocoBaHi i iHmMX notped. Came ToMy HEOOXimHO
JOCIIUKYBaTH iCTOpito (opmyBanns Kuesa 10 1917 p., mo0 BU3HAYMTH NPUHIMIN OpraHisauii
3a0y/10BH 1 MICTOOY/IIBHOI CTPYKTYPH JIaBHIX PaifOHiB.

B naHOoMy fOCHIKeHHI pO3MIANAlOThCS  (AaKTOpH, sKI BIUNIMBAIM Ha (HOpMyBaHHS
MiCTOOYIIBHOI CTPYKTypH 1 3a0yHOBH ICTOPUYHOTO MicTa. METOr MOCHi/DKEHHS € BHUSBICHHS
¢axTopiB BIIMBY Ha OpMyBaHHS TeHIUIaHy i 3a0ynoBu Kuesa. O6’extom mocmimkenns € Kuis, ioro
3a0ynoBa Ta reHmiad a0 1917 p. [Ipeamer mocmimkeHHs — €BONIOMNIS TeHIDIaHy i 3a0ymoBu Kuesa.
Mexi nocmimkenns — micto Kuis 1o 1917 poky.

Kuis mae mosry icropiro. IcHyBanHa wmicta mo 1917 p. MoXXHa pO3IIIMTA Ha JEKiTbKa
nepioni. [Ipuuomy ans Kuea mi mepionu MOXyTh HE CHIBIAJaTH 3 3arallbHONPUHHATHMH B iCTOPIil
VYkpainu. BB BaknuBux y Macmtabax KpaiHd MoAild Ha OyAiBeNbHY IisSUIBHICTB y MICTI Mir OyTu
He3HAYHWW. | HaBMakW BUMAIKH MICIIEBOTO 3HAUYEHHS B JKUTTI 1 OyMiBHHIITBI Ha TEPUTOpii MicTa
BiZirpanu BupimaneHy ponb. Hampuknaa, 3aranpHa icTopiss YKpaiHu HEe NPHUIUIAE YBary CTUXIHHUM
muxaM y KueBi, TakuM K mMOXexXi, TIOBEHI, 3eMJeTpycu. Ane y (popMyBaHHI TeHIDIaHy Ta 3a0ya0BU
BOHM Oynu nyxe BaxiuBuMmH. Came ToMy icTopuuHa mepiomusanis mia Kuesa mo 1917 p. moxe
BIJIPI3HATHCS Bil 3aralbHONPUAHATOI. 3aTe TMPUAHATHA PO3MOJiNT Ha Tiepioan BimoOpakae OyTTS
MicTa, 3a0y/|0BYy HOr0 TEpUTOPIi Ta pyiiHyBaHHS.

Bi 1CTOp11 po3Butky KueBa MoXHa BUAITHTH TpH BEJIHKI HCplOI{I/I Kwuiscrkoi Pyci, JInToBchko-
noJbChKHiA Ta Pociiickkoi immepii. KoeH 3 X MepiofiB BiAPISHAETHCSA XapakTepoM OyaiBembHOI
misutbHOCTI y MicTi. Braga y KoXHMI miepiol 3MiHIOBaJIacsi, NPHHOCWIA CBOIO  PElIiriio,
aJMIHICTpaTHBHHUN TIOALI, B IKOMY HAaceJeHHH IMyHKT 3aiiMaB TEBHY CXOAWHKY, OyayBajia CIOPY.IH,
SIKi BTUIIOBAJIH 11 KEPIBHY POJIb.

Iepioa KuiBebkoi Pyci. KuiB po3mouas cBiif nuisx, K S3MYHUIBKE ITOCEIEHHS HA BUCOKUX
narop6ax OuIsL PIKM 3 IEPEBaXHO JEPeB’sHOW 3abynoBoro. Yepes CBOE BHIiJHE MOJOXKCHHS HA
piukoBoMy 1uisixy KuiB mBuako po3BUBaBcs 1 3aiiHsB KeplBHy pOJIb y HABKOIMIIHIX 3eMJISIX. 3BEPXY
Ha Marop0ax 3HAXOIMIMCS CaauOM OaraTWx JIOfACH 1 KepiBHHMITBA MicTa. 3HM3y Ha Ilozmomi
po3MintyBasucst OinHimI pemMicHUYi OyIUHKH. Y S3UYHHUIBKE CEpPEeOBHIIEC TMOCTYIIOBO MPOHUKAIO
xpuctusHCTBO. llepenmomHmii mepiog HactaB Toxi, Komm mpaBureni KweBa Bupimmwim, 110
XPUCTUSHCTBO CTaHe Jep)kaBHOW peniriero. Came B el yac y Kuesi BinOymocst Xpemienns Pyci,
MOJTisA, SIKa HAKJIaNa BiIONTOK HA BCIO TIOJAIIBITY iCTOPit0 YKpaiHu. SI3MYHUIBKI 1011 OyiH 3HUIIEH],
MICIIS MOJTUTOB — PO30PEHI.

Hami Kuis PO3BHBABCS AK  CTOJIHILSA Benukoi 1 wmimHOI gepxkaBu KwuiBckka Pych 1 ii
NPABOC/IABHMI peliriiinuii ueHTp. B HpoMy OyayBamn cropynu 3a moxoGoto KoncranTtuHomons, 3
SKOTO BIa/ia MPHHECTA XPHCTHAHCTBO i SIKOMY MiJIIOPSIIKOBYBajacs y MUTaHHsAX pemirii. Sk i B
Koncrantunonodni, y Kuesi 3’saBunucst 3010Ti BopoTa, co6op Codii, monactupi Ipunu ta I'eopris Ta
Oararo iHIIHX, 36yI[OBaHI/IX 3 BUKOPUCTAHHIM TEXHOJOTiH i cTuiro Bizanrii. Hanbanus OyaiBensHOT
raiysi Bizanrii y Kuesi 3asHanu BIIMBY MICIEBOi apXiTeKTypHO-OY/BEIBHOI IIKOJIH, TOMY
BI3aHTIMCBKHI CTHIb CIIOPYJ TOTO 4acy BHpI3HsBcS cBoepiaHicTio. Lle OyB BumaTHuHH nepiof
po30ymOBM MicTa, MiJ Yac SKOTO HOBO30YAOBaHI KaM SHO-IETJISTHI XpaMW IPHKPACWIH HOoro. A
MOJIITHKA HpaBHTeniB niz[Hecna KuiB 10 piBHS IHIIMX BHJJATHUX €EBPONEHCHKUX 1 a31aTChKHUX
KyJIbTYPHHUX 1 pENiriiHUX IEHTPIB TOTO Yacy.

Iicist po3OynoBy y KueBi mogascs 1oBruii nepion 3auenajy i pyiHyBanb. CrioqaTky Ha MicTO
Hamajanyd MicleBl KHs31 3 CYCiAHIX JepkaB, yTBopeHux 3 KwuiBcekoi Pyci. Bonm nHamarammcs
3axonuTH, abo mpuHANMHI morpadyBatu MicTto. Jlami cramacs 1ina cepis MPUPOJHUX KaTaKIi3MiB:
3aCyXH, IMOXKEXKI, 3eMJICTPYCH, SIKIi MPU3BEIH JO BUMHUpPAHHSA HacejeHHs. [loTiM Ha MICTO Hamaja
MOHTOJIO-TaTapchKa op/a, sKa BOMIa YaCTHHY HACEJICHHs, a 1HIy YacTHHY IoTrHaia B padcTBo, 1 Kuis
ONMHUBCS Ha MEXI BHUMHUpaHHs. Uepe3 JNesKkui Yac MICTO MOTPOXY MOYANIOCs 3aCeNsATHCS, ane He
BIJIPOJIMIIOCS HA TOMY K piBHI. BenmnuHi Xpamu cTosiM MOpyHHOBaH1, KOJIUIIHS CTOJIUI Oylia Maiike
3HMmIeHa. KHiB ruiaTB JaHb MOHTOJIO-TaTapChbKUM HaYaJIbHUKAM.

[MonbcbKkO-TUTOBCHLKUIT Tepioa. JlutoBmi BurHamu 3 KwueBa woHromo-rarap. Bownu
BCTaHOBHJIM CBOIO BJIJY 1 MPU3HAYMIIM MICTO MIiCLIEBUM LIEHTPOM HAaBKOJIMIIHIX 3eMelb. Yepes Te, 110
KuiB 1 kusHEM Oijblie HE IMIATWIA JaHh MOHTOJO-TaTrapaM, i 3a MiJTPUMKH JIUTOBCHKOI BIIaan
HaceJIeHWH MyHKT [0YaB MOTPOXY OKMBATH, 3acCEJISITUCS, BinOymoByBaTHca. KuiB He moBepHYBCs 110
CTaHy IMOTePeHHOTr0 NepiojTy, KoM OyB CTOJUIICIO BEIHKOT JAepKaBH, aje Micis TPUBAIOTO 3aHenaTy
BiH IOCTYIIOBO BiJPOIKYBaBCs, SIK HACEIEHUI MYHKT. 3a IIeld yac Ha MICTO MEPiOAWYHO HamaJlallnd
MOHTOJIO-TaTapH, 110 OCUIN Ha MiBIHI 1 yTBOPHIIM CBOIO JepxkaBy. Bonu rpabysanu i namwim Kuis. ¥V
TaKAX YMOBAX po30yyBaTH HOro GyJI0 BaXKO.

JluroBui MpHHECIH CBOKO PEIIrito — KATOIHMIK3M, 1 K BjlajHa BEPXiBKa I10YaIIM HAB SI3yBaTH
Horo HaceneHHI0. Uepe3 Iie BEJIMKI MPaBOCIaBHI XpaMU MicTa B OUIBIIOCTI CTOSUIM MOPYWHOBaHI.
Brnana HaBiTh 3a00poHsIa IX peMOHTYBaTH, 3aTe OyayBana B Kuesi karonunpki xpamu. Hamaratounce
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HaBEpHYTH HACEJIECHHS [0 KaTOJIMLU3MY, CTBOPUJIM HOBUIl HampsIMOK XPUCTHSIHCTBA — TIPEKO-
KaToNMMIU3M ab0 HMOTo Ie Ha3WBAIN «YHIs» 3 HiILHOpSlILKyBaHHSIM KaTOJHMIBKOMY IICHTpPY. YHiaTh
3a0Hpal PAaBOCIABHI XpaMu Ut G0rociIy:KO0BHX il COO1. AJie 3 4acOM Cepejl THTOBCBKHX BOEBOL,
SKHMX MIPU3HAYAIM KEPyBaTH MICTOM 1 HaBKOJIMIIHIMH 3€MJIIMH, 3’ SIBUJIKCS 1 IPABOCIIaBHI MPaBUTEN,
AK1 MATPUMYBaJI THAHE TIPABOCIIaB’sl.

Haui Ilompmia o6’eqnanacs 3 JIutBoro yrBopuBIIN HOBY aepkaBy Piu [locmomwuty, y ckmani
axoi onuauBest Kuis. [lonsiku Hanaganu Ha Kuis, rpabyBanu MicTo, Tpa0yBaiy cakpajibHi KOMIICKCH.
B 1e#t gac xuiBChKHi MHTPOTIONIUT ITerpo Mormna 3a Hi,Z[TpI/IMKI/I POCIMCBKHX MOHAPXIB 3Mir
PEKOHCTPYIOBaTH Gararo pyiH NaBHIX HPaBOCIABHHX XpaMlB 3aBISIKM YOMY BOHH 366p€FJ‘II/ICH y
nofanbi Biku. Llei mepion 3aKiHIMBCS OC3KIHCYHUMH BIfHAME MiX YKpaiHCHKUMH BiliCbKaMH, fKi
OOPOHMIIN CBOIO 3eMJIIO 1 MOJIbCHKUMU. KHiB TMEPEXOIUB 3 PYK Y PYKH 1 0yB PO30PCHHI.

Iepion Pociiicbkoi immepii. KuiB ygilimoB a0 cknagy Pociiicekoi immepii. CunbHa immepist
3aXMCTHIIA MICTO Bl HANTAJIOK IHIIMX JCP)KAB 1 HAPOMIB, TOMY HACCICHHI MYHKT OLIBIIC HE ITi/1aBaBCs
PO3OPEHHIO BiJf IHIINX apMiii. KHiB CTaB LIEHTPOM HABKOIMIIHIX 3MeJIb Y CKJIaJ{i BEIIMKOI CPKaBH.

Pociiicpka iMrepis BBaxaa MICTO 3aCHOBHHKOM pocmcnKm JICPKaBH 1 CBO€I MPAaBOCIABHOI
penirii. Monapxu iMriepii BBaykau, II0 pociichbKe MpaBociaB’s minuio Big Xpemienns Pyci y Kuesi.
Tomy micist BXO/DKCHHS MiCTa JI0 1X JIep)KaBH HOTO BifBIIANH OUIBINICTE POCIHCHKUX IMIICPATOPIB.
ITpuizkpKarouu CIOH, BOHH 3aBK/1IM BIJIaBA/TH [IOLIAHY MICTY, SIK PEiriHHOMY LEHTPY 1 BiABIAyBa
HOr0 roJIOBHI CBATHHI — AaBHI MOHACTUPI 1 Xpam. 3a iX 3rozu i marpumku y Kuesi noyanu OynyBaru
Gararo MpaBOCIABHHUX LCPKOB. BIMbIIICTE 3 HUX 3BOIMIM Ha TPOLI MICIEBUX MeneHaTiB. CrodaTky
3a0ynoByBaIH 30epeKeHi MOHACTHPI, MOTIM 3BOAMIM MiChKi Xpamu. 3 yacoMm Pocist BnopsiikyBana Bci
cakpasibHi 00 €KTH Ha CBOIN TEPHUTOpIi, pO3AUTUBINT iX Ha Ki1acH. BinmoBigHo 1m0 Kimacy Oyio HagaHO
¢iHaHCyBaHHS TPABOCIABHUM MOHACTUpsAM 1 uepkBaM. [Ipu nepksi Oynu HpU3HAa4YeHi OIUIAYyBaHi
Mmocaau JJIs Pi3HUX JOpydYeHb, abo SKIO IepKBa camMa HaiiMalia MOMiYHHUKaA, il TepepaxoByBajy Ha
3apIUIaTHIO JIIOMHI Tpoiri. [le Bce 3HaYHO MOKpanmuio eKOHOMIYHUH cTaH LEPKOB 1 MOHACTHPIB.

Cepis ermiremiii 1 MOXKeX CITITKaja MIiCTO, ajleé He HaHeclia TaKol BEJIMYE3HOI IIKOMH, SK paHille.
KuiB He OyB crycToIIeHHH, BiH TOBEPHYBCS 10 HOpMaibHOTO OyTTA. IlpaBninas imneparpuri Karepunmy,
ii mpuizn no KueBa craB 4eproBuM MOIITOBXOM JJs po3BUTKY. B KueBi po3BuBanacsi mpOMHCIIOBICTS,
MICTO 3acersiiocs iHO3eMIsIMU-CIieriatictaMu. Bemmka moxexxa 1811 p. Bumanwia peMiCHUYMIA paiioH
Kuepa Iloxin, 1 motiM Hinia Iiia cepist emigemiid, OypesiiB, po3yuBiB [HiNpa, sKi 3HAYHO YIIKOIMIH
OynuHKH. Ane T pociiickkum KepiBHI/II_ITBOM sropimii ITofin mBnko 3a0ystyBany, a 4epes pyinHyBaHHs
noyany o0NalToBYBaTH KOMYHIKALii, 106 MPOTHCTOSTH neplozquMM 31uBaM. B Micti possuBasacs
TPaHCIIOPTHA Mepexka, OyLyBalli OCBITHI 3aKyIain p13H0ro plBHSI My3¢f, TeaTpH, IHMpK, BilICBKOBI CLIOPY/ZIH.
o Kuesa Oyna npoxiageHa 3a1i3HULA 1 3BeJCHUN NepIIui 3ali3HIYHUM BOK3aJl. B MoHacTupsix crosuim
Yy/IOBi XpaMu, B MicTi OyJH 3BelieHi cOOOpH, MICBbKI XpaMH, Karuivili, YUCIICHH] JJOMOBI IIEPKBH, KeHaca,
Kipxa, CHHaror Ta peiiriiHi cropyiu THIINX r[apaq)iﬁ

Taxum yrHOM KOXKHHIA IIepioz, sikuii nepexus Kuis, Mas csoto cneuudiky. Iepion KuiBebkoi
Pyci — ne O0yB uac q)opMyBaHH;[ MICTa SIK CTOJIMII BEJIMKOI JIepXaBH 1 CaKpaJbHOTO LEHTPY. Heploz[
JIMTOBCBHKO-TIONBCHKI BW3HAUABCS HAMaraHHSAM MICTa BIDKUTH TCHS 3aHENaay 1 MOCTIHHOIO
OooporeOoto 3 HamamHukamu. Ilepiog Pociiicekoi immepii Big3HAYMBCA PO3BUTKOM MiCTa, SIK
a/IMIHICTPATHBHOIO LICHTPY HABKOJIMIIHBOIO KPAKO I BaXKIIMBOI'O CAKPaIbHOIO LICHTPY.

Haii0inpm BHJATHUMH 3 TOYKU 30pY p036y)10m/1 Oymu nBa mepionn — Kuisebkoi Pyci i
Pociiicekoi 1Mnep11 Hpomikanit JINTOBCBKO-MONBCEKMI TIepiof OyB T0BOII ApamMaTHYHMIi, Yepes
NEPIOJNYHI PYHHYBAHHS MiCTO HE MOLIIO BlI[pOI[I/ITI/ICSI JI0 TIOTIEpEIHBOTO cTany. HaiiBaxumsimmm OyB
nepion KuiBcbkoi Pyc1 3axiazieHe TOII TpaBociaB’si 30eperaocs 10 OLIBNI Mi3HIX YaciB. Xpawmu,
30y/ZI0BaHl y Bi3aHTIHCHKIN 6yz[113en1)H11/1 TEXHII[i, BUCTOSUIM YHCJICHHI HaBald 1 HaBiTh YaCTKOBO
30epernucs 1o vaciB Pocilicekoi iMmepii, Konu Biaga miATpuMana npaBociaBHy penirito. Ha ocHoBsi
X XpaMiB Mi3HIIIE PO3BUBAIKCS CAKPaIbHI IIEHTPU MicTa.

AJle Ha XUTTS MICTa BIUIMBaIM 1 iHIIN (DakTOpH, 30KpeMa MPUPOJHI YMOBH, B SIKHX BOHO
dopmyBaocs.

IIpuponni YMOBH. 3 camoro TIOYaTKy CBOTO ICHYBaHHS MICTO q)opMyBanocs[ y TIEBHOMY
NPUPOIHOMY OTOYCHHI. € TpH MPUPOIHI (baKTopH AKi BIUIMHYJIM Ha YTBOPEHHS MiCBKOI CTPYKTYPH.
Le piukoBa Mepesxa, JicoBa 30Ha i MArOPHCTHIA JTaHAWAPT.

Pika Oyna myxe BaKJIMBOIO YMOBOIO iCHYBaHHS BEJIMKOI'O IOCENIEHHS 3a JaBHIX 4aciB. Bona
Jlaajia BOJy JUIsi IOOYTOBHX noTped I KyCTapHOi IPOMHCIIOBOCTI, BOHA CIIyryBalla TPaHCIOPTHOO
MEPEeKeIO 1 Jpkepesnom pubu st k. bins Kuesa nporikae JIHINpo, sikuii 6yB TOProBeIbHAM IUISIXOM
3 MIBHOYI Ha TIBJICHb, 110 HHOMY IUIABAJIM KapaBaHW KopaliiB, HABAHTAXCHUX ToBapamu. B paiioni
MicTa Oyia posray’keHa Mepeka Maiux pivok, ski Bnaganmd B JHimpo (puc. 1). BoHm Takox
CIIyTyBajJl HACEJCHHIO JJsl MOOYTOBMX MOTpeO, MPOMHUCIOBOIO BUPOOHMITBA (HaBiTh Ha IpiOHMX
plUKax CTOSUTM MIIMHH), JUISl 32aXUCTY BiJl IPa0yHKIB TOPTriBENbHUX KOPAOIIiB, sIKI XOBAIMCS HA MaJHX
piukax MiX MICIIEBUMH MaropOamu.

104 M 2(30), Vol.1, February 2018 http://ws-conference.com/



WORLD SCIENCE ISSN 2413-1032

“ﬁ, oA

KIEBA

= 1899 =

M3 cwrabe 4 awra poionr400can.
e -

ot

Puc. 1. Bnaus npupoouux ymoe Ha 3a6yoosy icmopuunozo Kuesa: a) kapma penvedy cyuacnozo
Kuesa, kono nosnauace nazopbu, na sikux pozmauwiosanuii icmopuunuil Kuis, 6)-2) xapaxkmep
penvey icmopuunozo Kuesa,; 6) nazopbdu, 8) 3anadunu; &) 3axo0u no yKpinieHHio cXuiis;

0) piukoea mepesica i hopmysanus eenniany icmopuunoeo Kuesa nio iv eniueom, e)-€) npuxiaou
3a6y008U KuigCbkux nazopoie
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PosramyBanns KueBa y nicoBiif 30HI HagaBaqo MOXIUBICTD HACENCHHIO 30MpaTH MeJl TUKUX
OJUK1J, TOJIIOBATH HA TBAPHH 1 MTaxiB, 30MpaTH TPaBH, IPUOH, SITOJIM, BAKOPUCTOBYBATH JIEPEBUHY LIS
OyAiBHUALTBA KUTIOBUX OYyIWHKIB 1 0OOPOHHUX CHOPY, SIK MAJIUBO IS TIeUei B3UMKY.

[Naropuctrii nanamadT HazaBaB 3axXKCT Bia BoporiB. Ha HboMy Oyio 3pydHO OymyBaTh yKpimieHi
camubu i IeHTp MicTa. AJie maropOH, Ha SIKUX po3MicTuBcs KuiB, MaroTh CBOO OCOOJMBICTh. BOHU CHITEHO
TOpi3aHi 3armaIMHaMy 1 MalOTh TyXe KPYTi CXWIH, TE0JIOTIYHA CTPYKTYpa 3eMITl Taka, IO CXUITH ITOCTIIHO
crnioB3aroTh (puc. 1). [Taropbu, Ha gxux Oyio myke 3pydHO OyIyBaTH HEBEIHYKI YKPITUICHHS CIIOYaTKy, Y
MOAATBIIIOMY OOMEXIITH MOXKJIMBOCTI PO3BUTKY MICBKOTO TeHIUTaHy. [Ipum HEoOXiTHOCTI pO3MIMPEHHS
tepuropii Kuesa Bynmiii mpokiagamm no pensedy. bynmaky po3MinnyBanm abo 3BepXy Ha maropoax, abo B
HI3Y M HAMH 1 MDK HAMH, 00 3a0yayBaTH CXWIM TIPH BHUKOPHCTaHHI ICTOPUYHHUX OYHiBEIbHIX
TEXHOJIOTIH Oymo HeMoxiBo (puc. 1). HaBiTh TpaHCTIOPTHI NIIAXH 3 BEPXHIX YaCTHH MaropOiB 10 HU3Y
OyIu KPYTHIMH 1 BUKJTUKAJIHM TIPOOJIEMH TIPH TIepeCyBaHHI.

BucnoBku. Ha QopmyBanns 3a0ynoBu 1 MictoOyniBHOI cTpykTypu KueBa BrummBanmm Taki
(akTopwu, SIK iCTOpUYHI O] 1 MPUPOHI YMOBH.

[pupoaHi ymMoBH, Taki sik KOHGIryparis pidok i (opMH maropOiB 3aKiaiyd KOHTYpH MalOyTHIX
paiioniB icropuuHoro Kuesa. Uepe3z 0OMeKeHICTh MOMKIIMBOCTI PO3NOBCIOPKEHHSI HAIMPSMKIB 3a0yI0BH,
¢dopmu reHmnmaHy Micra Oynmu HeperyssipHi i mimnopsiikosani ¢opmi marop6iB (puc. 1). Yepes ne
peryisipHa 3a0y/10Ba B MicTi OyJia po3TallioBaHa HEBSJIMKMMH (hparMEHTaMH 1 3ycTpidanacs pinko. Takum
YUHOM, IPUPO/IHI €JIEMEHTH JIsTHKM KreBa BU3HAUWIN HEPETYISIpHY (OpMY HOTO I'eHIUIaHY.

Icropuuni mopii, sixi BrMBamK Ha (OpMyBaHHS apxiTeKTypHOro ooOpa3dy Kuea moxnHa
noninuTH Ha Tpynu. llepury rpymy cKiagaroTh MIPUPOIHI KATaKIIi3MH — CMEPTENbHI emiieMii, IoBeHi,
OypeBii, 3acyxu, IOXKEXi, 3eMIIeTpyCcH. Y OLIBII paHHIH Mepio BOHU 3arp0o>KyBald iCHYBaHHIO MICTa.
VY OinbIn mi3HIA CHOpHAIU PO3BUTKY 1 po30ymoBi. Jpyra rpyna momidi — Hamagu pi3HUX HAPOIIB.
binpmricts 3 HUX Oyrna MoOB’s3aHa 3 po3opeHHAM KwueBa, miamanamu, rpaOyHKaMu i IpUHECHA TUTBKH
YIOBUTEHEHHSI PO3BUTKY. Ale 3aBoroBaHHS JIuTBOMO, a moTiM Pociiichkoro iMIiepiero, sSKi BOJOMLITH
3eMJIIMH Y KpaiHH, HABIAKH JO3BOJIIIM MICTY BHDKHTH, i HaBITh IOYAaTH HOBUI eTar pO3BUTKY. TpeTs
rpyna mojid — Iie BIUIMB TOJITHKY BIIaAHOI BepxiBku. Came BiH BU3HAYMB TOJOBHY poib Kuesa y
nepxapi KniBcbka Pych 1 cTtaryc mpaBoCcIaBHOTO LEHTPY. 3aBASKH PIIICHHIO BiIagu Oyiu 30yJI0BaHi
XpaMu, SIKi y MOpyHHOBAaHOMY 1 Niepe0y/I0BaHOMY CTaHi, He 3BayKalo4M Ha BCl Hamau, midnum 10 XX
CT. 3aBJIsSKH BIUIMBY BJIQJHOT BEPXiBKH JIMTBH MICTO OKWIJIO TicCJsl 3aHENaay MOHTOJIO-TAaTapchbKOl
HaBaJM 1 OTPUMANIO KATONMIMU3M. 3aBIsKH BOJIi MoOHapxiB Pociiicekoi immepii KuiB mouan
3a0yI0BYBaTHCS 1 PO3BUBATHCS, K PEIITIHHIIA IPAaBOCIaBHUHN LIEHTP.

TakuMm YMHOM, TPUPOJHI YMOBH BH3HA4YWIM (opMy TeHIUlaHy KwueBa i HampsiMku Horo
PO3BHUTKY, a ICTOpUYHI MOJii Olnblle BIJIMBAaIM Ha 3a0y/OBY, CIPHYMHHIN PO30YAOBY, pyHHAIii,
PEKOHCTPYKTUBHI 3aX0/TH.
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IMPROVEMENT OF INVESTIAL POTENTIAL OF HOUSING
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Abstract. this article provides data about developing construction accommodation, supplying
people with cheap housing in the rulal cerla as well as improving the investition pmority of.

Keywords: investition investigator, economy, compang, developing, housing, finance,
building.

In recent years, the republic has been undertaking a large-scale work on improving the
architectural appearance of rural areas, building individual houses on standard designs, increasing the
level and quality of life of the rural population, accelerating the development of engineering and
transport communications in the country, and social infrastructure facilities. A number of laws and
regulations have been developed in the country, especially in rural areas.

During the period from 2009 to 2016, 69557 comfortable houses with a total area of
9,573,000 square meters have been constructed in 1308 residential areas in rural places. Living
conditions of more than 83.5 thousand families in rural areas have improved.[1]

Adoption of the Decree of the President of the Republic of Uzbekistan of 21 October 2016
"On the Program of Construction of Inexpensive Housing for Rural Settlements in 2017-2021"
requires a new approach to the construction of individual housing in rural areas. The decree envisages
a comprehensive program of construction of cheap houses in rural areas for a five-year period.
Renewed model projects based on the program have been developed taking into account the needs of
the rural population.

The program envisages the creation of three more cheap types of individual housing designs,
based on price parameters and durability in rural areas.

Two-and three-storey apartment buildings of the first type will be built. These houses will be
constructed with a total area of 42.4 square meters and approximate cost of 72.5 million sums, and
two-room apartments with a total cost of 85.0 million soms, including agricultural facilities. The three-
room flats are 52.4 square meters and approximate cost of 88.5 million soums, with the cost of
100.7 million soums, taking into account agricultural facilities.

In accordance with the second type, one-storey two-and three-bedroom houses are being built in
the densely populated areas, which will be built on a land plot of 2 square meters. The total area of these
two-bedroom houses is 53.0 square meters and approximate value of 93.8 million soums, with the cost of
101.5 million soums. In turn, the total area of three-bedroom houses is 63.5 square meters and approximate
cost is 111.0 million soums and 118.7 million soums - with the construction of houses.

The third type includes the construction of two-storey four-room houses with a total area of
115.0 square meters, which will be constructed on the land parcel 4th floor. Approximate cost of these
houses is 162.0 million soums, including 181.8 million soums - with the construction of houses.[2]

In our opinion, the implementation of the program will have a great impact on the rational use
of land resources, building materials production and construction, as well as the development of other
essential services, increasing the possibility of purchasing modern and comfortable homes for a wide
range of rural population.

Implementation of a large-scale program of construction of cheap housing in rural areas
implies the creation of a large number of investment funds and related infrastructure.

Financing of the program will be directed only in 2017 to 2 trillion 121.5 billion soums,
including 350 billion soums from the state budget with the funds of homeowners, as well as the
involvement of commercial banks in the amount of over 2 trillion soums.

In general, within the framework of the program 2017, 15,000 new houses and apartments will
be built, of which 4608 are of the first type, 3739 are of the second type, 3672 are the third type houses
and 2981 one-storey houses on 0.06 hectares.

In international practice, the indicator "Living Primate of Average Family's Annual Income" is
used as one of the key indicators. In our country, this indicator is 5-6 years for houses constructed
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under the cheap housing program. For comparison, this figure is 12 years in Russia, 8.6 years in
Kazakhstan, 6.2 years in India, and 4-5 years in Italy and France. [3]

The cost of newly constructed houses is only 415.3 km of water supply networks, 291.5 km of
electricity supply networks, 316.9 km of gas supply networks and 260.3 km of roads, including access
roads and roads, as well as 134 houses the construction of a social infrastructure is of particular importance.

In addition, the cost of a home is also provided to participants in the program through tax,
customs privileges and other benefits. For example, contracting organizations are exempt from paying
all types of taxes and mandatory deductions to the State Targeted Funds for the volume of work done
under the construction of cheap houses.

One of the major issues is the provision of long-term funds, as well as in the program. The
Ministry of Finance opens credit lines in national currency for a term of 15 years including a 5-year
grace period at a rate of 3 % per annum, taking into account the fact that the bank's margin is 4 % per
annum at the request of commercial banks. At the same time, credit line funds will be directed to the
construction of houses within the framework of the program.

Depending on the solvency of the population, especially on the financial and financial
capacities of low-income and multi-child families, the initial cost of the mortgage loans was reduced
dramatically. If in 2009 the initial cost of the homeowner was 25 % in the rural housing construction
program, in the new program, the fee will be 15 % for construction of the first and second types of
housing. This will help attract large groups of rural people to the cheap housing program. [4]

At the same time, it should be noted that the issues related to housing construction and the
attraction of additional investments in this area.

First, the law provides for the right to housing in socially unprotected, low-income citizens'
housing estates, which are needed to improve living conditions and account for housing. In practice,
the extent to which this legal norm is enforced primarily depends on the state of the local budget and
its funding opportunities.

In some countries (European countries, Japan, South Korea), leasehold housing programs are
being implemented to support low-income people. According to them, newly built low-income multi-
storey houses will be allocated to citizens on lease terms under preferential terms. Such programs are
funded not only by the local budget, but also by means of the state budget and private investors.

Second, there are limited opportunities for the population to initiate the initial payment for the
housing purchase at the expense of the mortgage, which is impossible to pay in the short term. There
are additional opportunities to pay the initial mortgage abroad. In particular, up to 30 % of the cost of
housing in the Russian Federation will be paid to families who need to improve the living conditions
of the local budget as a social payment. In Germany, with the help of "Bausparen”, families will
accumulate the funds needed for mortgages for several years. This will allow the citizens, especially
young families, to get initial housing through a financial institution and buy a guaranteed home.

Third, it is important for the population to have the right approach to address the
stereotypedness and improve the living conditions, and to form financial culture from youth. Many
citizens are appealing to the virtual lobby of the head of state, government agencies and local
authorities to provide free housing to citizens. However, the majority of them do not correspond to the
category of socially vulnerable categories of citizens, which need to improve the living conditions
specified by the law, i.e. cases provided for by the state.

Therefore, it is crucial to raise public awareness of the large-scale work carried out by the
state, and to use the savings of the population not for luxurious wedding ceremonies, but for the
construction and education of the great future of the great economic and social benefit to each family.

In view of the above, it would be expedient to focus on the following issues in order to fully
meet the housing needs of the population, expand the financial capacity of vulnerable families and to
attract additional investment in the housing sector:

1. Take measures to attract private investors to the projects of construction, management and
exploitation of cheap housing on the principles of public-private partnership. In this regard, particular
attention should be paid to the following aspects of public-private partnerships:

— State-owned issues related to allocation of land for housing construction, development of
project documentation and access to engineering and communication networks;

— part of the allocation of the newly created housing fund to needy families with the right to
lease mortgage loans to citizens.

Providing various tax incentives for private investors involved in the construction of cheap
housing projects on the basis of public-private partnerships, and taking measures to further enhance
long-term funding sources will be effective.
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2. Development of relevant normative-legal acts on the formulation of initial housing
construction, involvement of population's funds into long-term deposits and implementation of
experience of construction savings office with the purpose of harmonization of housing requirements.
Here are some things to note:

— guaranteeing citizens, including those with low income families, who have not enough
financial means to purchase housing, the right to acquire housing, provided that the terms and
conditions of the contract are established;

— accumulation of the minimum sum of fixed (contractually agreed) housing prices in the
construction and savings accounts of citizens for several years at the expense of monthly payments;

— deductions from the income tax of means of citizens, directed on formation of savings and
savings of wages and other incomes of the citizens;

3. Develop a program of measures to improve the financial literacy of the population, aimed at
eliminating the stereotype of the population, especially the youth and girls in obtaining the knowledge
and skills, promoting the rational and rational use of financial resources, with a special emphasis on
the following aspects:

— Training of citizens to correctly budget family budgeting, income and expenditure
planning, and enhancement of the culture of savings and savings of the population;

— Creation of special software and mobile applications that allow to monitor family budget,
income and expense flows in a timely fashion and broadly promote them among youth;

— Explaining the possibilities of placing the free cash resources of the population on the
bank-financial institutions, introducing additional financial services through remote service systems;

4. Implementation of a program of measures to improve the financial culture of public
authorities, local authorities and public organizations and educational institutions, including training
and explanatory work among the general population, especially among the youth.

The introduction of the above suggestions encourages the introduction of the housing policy in
the home-based construction sector in order to raise awareness of each family and increase the
financial culture of the population, to attract additional investment in the housing sector and to expand
the long-term resource base of banks, opens up new opportunities for wide-scale attraction of
investors' finances, innovative solutions, knowledge and experience.
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,YCTOMUYUBATA” APXUTEKTYPA HA ETA’KHUTE
CI'PA/IN 3A JIEKATA UHAYCTPUA

0. apx. Hopoan Xpucmos

«

bwvneapus, 2p. Cogua, YACI, AD, kam. ,,I[Ipomuwinenu u azpapnu czcpaou

Abstract. The article is a part of a series dedicated to the sustainability of industrial
architecture in the early 21c. Some peculiarities of the multi — level spatial structures are formulated
and analyzed. The analysis is carried out within the framework of generally accepted principles for
the evaluation of the interaction and the influence of the buildings on the environment. This study does
not aim to make any classifications, but to be helpful with the clarification of some of the architectural
problems of industrial buildings associated with "sustainability”. The article suggests some possible
solutions, based on the contemporary experience. Attention is given to the influence of the spatial
structure of the building on reducing land consumption per unit floor area and the effects on the
environment related to reducing the "urban sprawl", "soil sealing" and "the heat island effect".

Keywords: "green architecture”, "soil sealing”, light industry, sharing, "the heat island
effect", sustainable architecture, compactness.

B Tekymioro necermnerue Ha 21 B. ,,)ycTOMYMBOCTTa™ ce MPEBpbLIA OT MOXKENATeIHA B
HEo0X0IMMa XapaKTePUCTHKA Ha apXUTEKTypaTa. B uacTHOCT 1 Ha MHAYyCTpHAIHATA.

He chiiectByBat oOmonpueTs AeUHUINN HA IOHITHUATA ,,3¢JIeHa apXUTEKTypa‘* WM ,,yCTOWYNBA
apXUTEKTypa™, SICHO €, Y€ CTaBa BBHIPOC 3a apXUTEKTypa, YMATO CHIMHOCT M3JM3a W3BBH PAMKUTE HA
TpaJMIIMOHHATA ,,MO/IEpHa* TIPE/ICTaBa, CBbP3aHa C SAMHCTBOTO HA (PYHKIWMS — KOHCTPYKIHS — €CTETHKA —
MKOHOMHKA, U KOATO OM Morjia ja ObJie MO-IMPOKO (hopMysiMpaHa B KOHTEKCTa Ha KOHIICIIUSATA 3a
,»YCTOHUMBOTO pa3BUTHE KATO €AMHCTBO W B3aHUMOJICHCTBHE MEXIY cpeod — QYHKYUS — KOHCIMPYKYUsL —
ecmemuKa - UKOHOMUKA 6 UHMEPSANA HA YeUs ICUSHEHUS. YUKBIL.

[Ile ObIaT aHAMM3UpPaHU HIKOJKO E€TAXHW WHAYCTPHAIHHM CTpagd OT Pa3jIMYHU YacTH Ha
CBeTa, B KOMTO CBHIIHOCTTA  HAa ,,yCTOHUMBOTO pa3BUTHE € HHTEPIPETHpAaHA B ILNaTa U
MHOTOCTPAaHHOCT M OCBEH OOLIONpPUETHTE Ca W3MOJ3BAaHM W APYIM MOJXOAM, NpEAroaramu
CH3/1aBAaHETO HA ,,3€JIeHU crpaau‘’. Pasnmuunure cucremu 3a ceptuduuupane Ha ,,3€JI€HUTE Crpaan’ ce
OCHOBABAT Ha 6 OBLIONPHETH TIPHHIIHIIA’:

Onmumanno usnon3eéane Ha napamempume Ha UMOmMa — CBbp3Ba ce ¢ u30opa Ha reorpa)cko
MECTOIOJIOKEHHE, OPUEHTALIHS], JIOKAIHA €KOCHCTEMA.

Onmumanno nompebnenue Ha eHepeus — OTKa3 OT BBIVICBOAOPOAM, HAaMallsiBaHE Ha
KOHCyMallusiTa Ha CHEPrHs, CHEepro-e()eKTHMBHO TMOBEJCHHWE Ha CrpajauTe, OMOJI30TBOPSIBAHE Ha
JIOKaJTHUTE Bh300HOBSIEMH €HEPTHIHU U3TOYHHIIH.

Onaseane u cvxpanenue na 600HUMmMe pecypcu — HOBOTO 3aCTPOSBAHE IIPOMEHS XUIPOJIOKKATA
KapTWHa Ha T[oYyBara, a ,ycToWuyWBara crpajga“ TpsOBa Ja cCBele /0 BB3MOXHHUS MHHUMYM
BOJIOHETPOITYCKJIMBH MIOBBPXHOCTH B KOHKPETHHS UMOT.

Onmumuzayusi Ha NPOCMPAHCMBEHO-NAAHUPOGLUHAMA CIMPYKMYPA HA €2paoama, Kakmo u Ha
U3N036AHUMeE MaAmMepualu — ,,yCTONINBaTa crpaja’ ce MpoeKTUpa, U3rPaXxaa U eKCIIoaThpa Taka, ue
Jla € Bh3MOXKHO ochliecTBsiBaHe Ha npuHnuna 3R (Reuse, Recycle, Repurpose)

Tosuwasane xauecmeomo Ha 6bMpewHama cpeda — Ka4ecTBOTO Ha BbTPEIIHATA CPeia BIUsE
BBPXY 3/paBeTo, KoMmpopra 1 padoTOCIOCOOHOCTTA HA OOUTATEIUTE.

Onmumusupane Ha OelHOCMuUmME C8bP3AHU C EKCHIoAMmAayusma u HnoOOPwIHCKAMA Ha
cepadama npe3s dcusHenusi H YuKvj — OTYUTAHE Ha MPOOJIEMHUTE Ha eKCIUIOATAIMATA U MTOIPBKKATA B
npoeKTHaTa (asa, n300p Ha CUCTEMHU U MaTepualy, KOUTO U3UCKBAT MO-HUCKU Pa3sxoly Ha pecypcu u
MO-OMPOCTEHH TEXHOJIOTHH 32 MOAJAPHKKA IPe3 )KU3HEHHS UM LUKBJI.

AKIIEHTBHT TIPH OlIEHKaTa Ha YCTOMYMBOCTTAa B MHUpoKo mpwiaranute cuctemu (BREEAM,
LEED, CASBEE) e moctaBeH BbpXy THIIA M MHHHMH3HPAHETO Ha KOJIMYECTBOTO EHEPTHUA H
OTJEJITHETO HAa BPEIHU €MUCHU. 3eMAma 3a CImpoument Hysicou He ce b3npuemd Kamo 02PaHuyeH

! poxnax ma xommcmara Brundtland or 1987 r.: ,Vcroitunso pa3BUTHE € Pa3BUTUE, KOETO YIOBJIETBODPsBA
HYXXKJUTE Ha HACTOSIIOTO IOKOJICHHE, 0e3 Jla Hu3jlara Ha PUCK BB3MOKHOCTTa Ha OBJCHIMTE MOKOJECHHUS Jaa
MOCPEITHAT TEXHUTE TOTPEOHOCTH.

2 https://www.whdg.org/design-objectives/sustainable

110 M 2(30), Vol.1, February 2018 http://ws-conference.com/



WORLD SCIENCE ISSN 2413-1032

pecypc u pasymHomo u usnonzeéame me e npuopumem. He ce mpucbxmaT OOHYCH 3a WHTE3MBHO
(MIKOHOMHYHO) H3IION3BaHE — T.€. KOraro BMECTO €THOCTAXXHH, C€ W3IMOJ3BAaT MHOTOCTAKHHU
cTpykrypu. To3M moaxoi € MHOrO BaK€H IO OTHOIIEHHE Ha CTpaiuTe 3a JieKa HHAYCTPHUS U
JIOTHCTHKA, B KOUTO M3MOJ3BAHETO HA ABaTa TUIA CIPajy € TEXHOJIOTMYHO BB3MOXKHO, a H300phT Ha
MHOTOCTaXHHM PEIICHUS I¢ MMa MHOTOCTPaHEH, U B TojisiM Mamad, edekt (mopamu mamada Ha
O0CKTUTE) — 8 NbmMuU NO-MANBK PA3X00 HA OSPAHUYEHUS. PecypC 3eMs, CKbCeHU KOMYHUKAyuu u
ocpanuvasame Ha ,, 3aneyamanume no4su "’ ¢ MPOU3THYAILINTE OT TOBA OOIECTBEHH ITOJ3H.

Crpana 3a paszBoiiHa u mpousBojctBeHa jeiiHocT (CEI3) B Cheseaux Noréaz, Switzerland
Bauzeit Architekten / photographs Yves André *

Crpanara CEI 3 npeznara moja HaeM IUIONIHM ¢ IbBKaBa TUIAHUPOBKA 32 (GUPMH, 3aHUMAaBAIIU
Ce C BHCOKO-TEXHOJIOTHYHHU IIPOM3BOJICTBA M CBBP3AHUTE C TIX M3CIEAOBATEIICKH W BHEIPHUTEIICKH
neiiHoctr. OOBHBKATa HA CTPajiaTa OT MIMPOKU MBUIM TEKCTHI B AaHTPAINT, KOSITO IIPOMEHS HIOAHCHUTE
CH CIIOpe] BapualWUTe Ha E€CTECTBEHATa CBETJHMHA, M3pa3siBa MHOTOOOpAa3HeTO W CIOKHOCTTa Ha
CBHIBP)KAaHUETO Ha BBTPEIIHOTO MPOCTPAHCTBO (pa3lM4HM HaemareJd B OOJAcTUTE Ha JieKaTa
WHIIyCTpUsI, U3CIIEA0BATE]ICKa U pa3BOMHA IEHHOCT) U ChIIEBPEMEHHO CH3/1aBa SICHA U KaTeropruyHa
(hopma Ha 00eKTa, CUTYHpaH B pa3HOPOJIHA Cpefia.

OnbHaTHTE TEKCTWJIHW MaHA M3MBIHABAT (DYHKIMATA HAa €KpaH 3a MPEKUTE CIIBHUCBH JIHUH,
NPEJOTBPATABAMKA BPEJHU OTOJSICHIM Ha pabOTHUTE MecTa W 3ama3Baiiku BH3yalHaTa Bpb3Ka C
BBHIIHATA cpena. Jlokaro BBHHIIHHMAT cJIOH Ha (acamaTa rapaHTHpa eCTETHKAa W HMICHTUYHOCT Ha
oOpasa Ha crpajara, BTOPHUAIT rapaHTHpa QYHKIIMOHATHUTE aCIICKTH (M30JIallKsl, BEHTUIAIIMS).

Tepmo-omna cbC COHAM, NpPEMHHABAIIM TIpe3 (YHAWpPAIUTE MWIOTH (MOPaad CIO0XKHA
reosiorusi Ha TepeHa) ocurypsisa 40 % ot HeoOXxonumara €HEprus 3a OTOIJICHHE M OXJIaXKAaHe Ipe3
JICTHHS TIEPHOI.

Que. 2. Uzenedu om unmepuopa, sempewnusi 06op u nokpusa na CEI 3

Ha IOKpHUBa € MHCTAaJIMpaHa WHOBATHBHA CHCTEMa OT ABYCTpPAHHU q)OTOBOHTaI/I‘lHI/I IIaHCIIH,
YUATO eHCpFHﬁHaTa C(bCKTI/IBHOCT CC yBCJin4aBa C 20 % rnopaau oTpassaBallaTa CITOCOOHOCT Ha Oenust
YaKbJI, 3alllUuTaBall XuJapounu3ojianusra.

! https://www.archdaily.com/285454/cei-3-bauzeit-architekten/
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MuHuManHaTa TMOBBPXHOCT (B CpPaBHEHHME C pa3rbHATAaTa 3aCTPOCHA ILIONI) HAa MOKpPHBA
3a€IHO ChC CBETJIOOTPA3sBAIUS 3alUTCH CJIOW ca (akTopu 3a MpeaoTBpaTsBaHe Ha edekTa Ha
,,TOTUIMHHUS OCTPOB* U MUHUMHU3UPAT ,,3a[1€4aTBAHETO HA MMOYBUTE"

EcTecTBEeHOTO CTpaHMYHO OCBETICHUE W BEHTHIAIUS CHIKABAT CHEPIHUHUTE pa3Xoau M
mo1o0psiBa yCIOBUATA 32 TPY/I.

@ue. 3. Pasnpedenenue u nanpewen paspes na CEI 3

CEI 3 e cpBpeMeHeH THN WHAYCTpUAlIHA CTpajia C T'bBKaBa IUIAaHHPOBKA, CIOCOOHA Ja
OTrOBOPHM HA M3WMCKBAHUS HA Ma3apa:

- T’bBKABOCT Ha IPOCTPAHCTBOTO - paBHOMepHa EO,

- 6e3rpeoBa KOHCTPYKIIHS

- BUCOKA €HepruiiHa e)eKTUBHOCT — KOMITAKTHOCT H JIp.

- ONTHUMAJTHU Pa3XxO0/H B Mpolieca Ha eKCIUIOATAIINS

- YHUBEPCAIHU IIPOU3BOICTBEHU ILIOIIH

- IPEACKa3yeMO OBEACHHE IIPEe3 LeIHs )KU3HEH IIUKbIT

Hentbp 32 GOTOBOJTANYHU eleMEHTH W Bb300HOBsieMa eHeprusi — Mionxen - Henn
Architekten/ photographs HG Esch'. LlenTspbT 3a (OTOBONTAMYHM €IEMEHTH TNpejiara Ha
HOBOBB3HHMKBAIl HMHOBAaTHBHH KOMIIAHWUHM BBH3MOKHOCT Jla HAeMaT pa3IWYHU KOMOHMHAIMU OT
7a00paToOpusi, TEXHUYECKH M O(HC MPOCTPAHCTBA, MOIXOIAIIM 33 TEXHHUTE CIEHU(OUYHU HYKIH.
OcemHazieceT MOjyJia, KOUTO Ca CTaHIAPTHO OOOPYABAaHM 3a M3CIIEABAHUS, NPOSKTHPAHE HA HOBH
NpOLIECH U Pa3padoTBaHe Ha MPOIYKTH ca Ha Pa3oJI0KEeHHE HA HAaeMaTeJIHTe.

Ha mpuseMHHs eTaxk € pasmoyio’keHa padOTWIHHUIIA C MOCTOB KpaH, KaKTO M TEXHUYECKH
IEHTBD 3a CHBMECTHO H3IMOJ3BaHe. Hax maprepa ca pasmojoXeHH TPU €IHAKBO Opa3MEepeHH
JIByeTa)XHU MoJyJia 3a oducu u naboparopuu. HaemaTenure Morar ja U3I0JI3BaT PECTOPAHT, KOWTO €
JIOCTBIICH U 3 BHHIIIHU TOCETUTEIH, TaKa ce pa3HOO0pa3sBaT Bh3MOXKHOCTHUTE 3a XpaHEHE B KBapTaJa.
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Que. 4. Ilenmvp 3a homogorimauynu enemeHmu u 6b300H06seMa eHepeUusi—pasnpeoeieHue u
H020U3MOYHA acaoa

! https://www.archdaily.com/454991/centre-for-photovoltaics-and-renewable-energy-henn
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Ha IOKpHBa Ha (I)OﬂﬁeTO, KakKTa W HOpca HTrou3TOYHAaTa (bacaj:[a € PAa3IIO0JIOKCHA TECTOBa
@OTOBOHTaI/I'{Ha HWHCTaJlallyA 3a UBIMUTBAHC U 3d TCHCPUPAHC Ha CHCPIUs. 3a OTOIICHHE U OXJIAXKIaHC
CC MU3MO0JI3BAT TCPMO-TIOMIIH. I[’B)K}:[OBHI/ITG BOJU CC C’I:6I/IpaT B IMOA3€MHA UCTECPHA.

e g SRVl

Que. 5. [lenmvp 3a pomosoamauuny enemeHmu u 6b300H06seMa eHepausl - 03eNeHeH NOKPUE U N021e0
om 10203anad. Mescoy-610Kosume nOKpUSHU cpadutu ONMUMUSUPAT MUKPOKIUMAMA HA c2padama
(nocmuea ce ecmecmeena 0C6eMEHOC U HANPeUHa 6eHMUNAYUs HA ogucume u 1abopamopuume) u

npeonaeam Ha cRyicumenume cpeod 3a Kpamkompaer omoux
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Due. 6. Llenmvp 3a homogonmauunu enemeHmu u 6b300H085eMA eHepeUsl - HanpedeH paspes

MuHHMaTHATa IOBBPXHOCT (B CPaBHEHHE C pa3rbHaTaTa 3aCTPOCHA IUIONI) M 03eJICHSIBAHETO
Ha MOKpHBa ca (akTopu 3a MpeJoTBpaTsBaHe Ha e)eKTa Ha ,,TOIUIMHHUSA OCTPOB* MU MHHHUMHU3HUPAT
,,3alle4aTBAHETO HA IMOYBUTE

Kommuieke ot ¢padpuxa u opucu DS — Ungus - Morphogenesisl. IIpu npoektupaneTo Ha
KoMIuIiekca oT gadpuka u opucu DS e u3non3BaH moaxo, el HKOHOMHUATA HA CHEPrus, yuacTHe
Ha TIOJI3BATEJINTE U HUCKU EKCIUIOATAIIMOHHN Pa3Xolu Mpe3 Ieus )KU3HEH IUKBI Ha crpajaTa, 3a Ja
HallpaBy IIPOEKTA yCTOWYUB.

[loxpuBHOTO O3eneHsBaHE, € (OpMHpPAaHO OT HEMOAPEACHH BBHIHOOOPA3HW HACUIIM H
MOJIPE/ICHU TEepacH W MIKapIH. 3eJIeHNHATA He € OOWYaifHaTa MPUPOIHA JaJICHOCT B CypOBHS KIIUMAT
Ha paBHuHUTEe Ha CeBepHa MHIus, Taka 4e TPOEKTHT 3a JIaHAMA(THO YCTPOHCTBO MMa 3a IeN Ja
CMEKYH EeKCTPEMHHTE KIMMATUYHH yCIIOBHSI, XapaKTEPHHU 3a paiioHa.

Que. 1. Komnaexc om gpabpuxa u ogpucu DS - cumbuosa na cepau — cpeoa

! http www.descroll.comarchitectureds-factory-offices
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OOEKTUBHOTO HOPMATUBHO HW3UCKBAaHE 3a HHUCKOETAXHO 3aCTPOsSBAaHE M CYyOCKTHUBHHSAT
TBOpYecku noaxoa Ha Morphogenesis reaepupat apxurekTypHa Gopma u maHamadt, aCOMUUPAIIN Ce
ChC CMOKOWHO-Tedamla peka. CpencTBaTa, KOUTO C€ M3IMON3BAT 3a MOCTHUTaHEe HA ,,yCTOWYMBOCT" Ha
cpezaTa ca CBbp3aHH C ACUBHOTO YAaCTUYHO 3aTPYIBAaHE U T€PaCHpaHE HA TEPEHA, 3aCEHUBAHE OT 0T
Ype3 arpecuBHO HAJTaBaHe Ha apXUTEKTYPHHUTE 00EMH Ha TOCIIETHHS ETaX, peTyBaHe Ha 3aCTPOCHU H
HE3aCTPOEHH MBHIM C PA3IMYHA IIUPOYMHA M OCUTYpsIBAHE HA HANPEYHO €CTECTBEHO IPOBETPSBAHE
Ha IUIOINaAKaTa. Pa3BUTHETO Ha MHBECTHUIIMOHHATAa Mporpama BbB BHCOUYMHA - 3-4 eTa)ka 3aeHO C
WHTECH3UBHOTO TOKPHUBHO O3€JICHABAaHE, OPraHM3MPAaHETO HA MApKUPAHETO M TOBApPO-Pa3TOBAPHHUTE
JEWHOCTH B TO/A3EMHOTO ITIPOCTPAHCTBO Ca MPEIIOCTABKH 3a pEeaylHpaHe Ha ,3aledyaTBaHeTo" Ha
MOYBHTE ¥ HAMaJlsiBaHe Ha e)eKTa Ha ,,TOTUTHHHHS OCTPOB".

Fig. 8. Komnnexc om ¢pabpura u opucu DS - paspes u paznpedenenue

M3xoxpaiku OT NpUHUUOUTE Ha ,,3€JI€HATa apXUTEKTypa™ € Ch3aaZeHa MPOCTPaHCTBEHA
CTPYKTypa, KOSITO C JIEKOTa M €JIEraHTHOCT CJlieBa M3KYCTBEHO MOJENHUpPAHHA TEPEH M Ha MecTa
IOTbBA B HEr0 KaTo Cbh3/laBa YCELIAHETO 3a HEpa3swIEHUMO EAMHCTBO MEXIy apXUTEKTypHarTa
CTPYKTypa U cpefara.

Jinmamara ¢aépuxa B Ocaka, Snonusi —Takashi Yamaguchi & Associates'. OGexrsT e
Pa3mnojoKeH B Ipajicka cpena. Y pOaHUCTHUHUAT KOHTEKCT € (POPMHPAH OT €KIEKTHYHO CTPYIBaHE Ha
MaJIKH U CPEJIHU 110 pazMmep GpadpHKH, CKIIAJ0BE, ThPrOBCKH 00CKTH M KUIUINA. [ pajckusT nehzax ce
Cb3/1aBa Bb3 OCHOBA HA CMECEAHE HA PASNUYHU APXUMEKMYPHU MUNOGe.

-

PNt

- I

Que. 9. Juwmawama pabpuka ¢ Ocaxa - KOHMeEKCM U OMPAdNCEHUE

KimmeHThT € mpuTekaren Ha KOMIAHU, KOATO €KCIIEPUMEHTHpa B 00JiacTTa Ha Oe3ormacHaTa
MEJIMIHA Ype3 TIPOeKTUpaHe U pa3paboTBaHe HA WHCTPYMEHTH W 000py/BaHE 32 MEJAUIIUHCKH IICTIH.

! https://www.archdaily.com/108832/breathing-factory-takashi-yamaguchi-associates
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[Iporpamara mpenBrKia peKOHCTPYKILIUS Ha 3aBOJia HA J[Ba €Tala - 3aBbpIIBAaHE Ha ChIICCTBYBAIIaTa
YacT Ha Crpajara, a CJiejl TOBa Ha OCTaHaJlaTa 4acT OT MPOCKTa.

[IepBHST eTax € paseiicH Ha KOH(PepeHTHA 3aia, GpoHT oduc, oQUC 32 YIPABICHHE U CKIIAJI.
Ha BTOpUSt M TPETHS €TAXKH Ca PA3MOJI0KEHH MPOCTPAHCTBA 32 MPOU3BOICTBCHA U Pa3BOMHA JICHHOCT.
Te ca obequHeHH O BepTUKaia. YeTBBPTHS €TakK € TOJSIMO MPOCTPAHCTBO, KOSTO € MPEIBHICHO 12
o0CiyKBa OT/IelIa 3a U3CACABAHMUS U Pa3BUTHE 10 BPEME Ha Pa3InYHH CEMUHAPH U CPEIIIH.

11 40

e e R

aa' section

L

Fig. 10. Juwawama pabpura ¢ Ocaxa- paszpes u unmepuopu

ObembT Ha (pabpukaTta € MOKpUT ¢ edpupHa MeMOpaHa, CbCTABEHA OT alyMHUHHEBU Kaly3H.
Llenra Ha MeMOpaHaT € Ja CKpHE CHOIIOBETE TEXHOJIOTWYHU TpbOompoBonu. OtdereHa e
HEOOXOIUMOCTTA OT JIeKa €KCIUIOATAl[MOHHA MOAPHKKA U € OCUTYPEeH YIO0OEH IOCTBII 10 cUcTeMarta
OT TPBHOU.

Que. 11. lumawama ppadpuxa ¢ Ocaxa - pacada u gvmpeuier 060p

PekoHCTpyKIHMsATa € OnUT Ja ObJe HaMaJCHO, KOJKOTO € BB3MOXKHO CMYIIABAI[OTO
Bb3JIeiiCTBIE BbpPXY KBapTaja Ha CKyuHHs oOeM Ha (aOpukara. 3a Ja ce NMOCTUTaHe TO3W pe3yJTar,
KaJy3uTe ca OPUCHTHPAHU Ha CIIyYacH MPUHIMI B MPAaBOBIbJIHA KOOPAWHATHA cucTema. Hsikom oT
XOPU30HTAIHO HACOUCHUTE KATy3d OTPa3siBaT JIBIDKCIIMTE ce 00Jald B HEOSTO MM CBETIMHUTE HA
JBIDKCIIMTE Ce aBToMOOW M mpe3 Homra. C MpeMecTBAaHETO Ha TOIJIea KbM BEPTHKAIHO
OpPHEHTUpPAHHUTE Kaly3H, (PparMEeHTHPAHOTO OTpakKeHHWe Ha oOpasa Ha KBaprajia ce mpomens. Upes
OTpa3siBAHETO HA MPOMEHSAIIATA CE MPUPOJa M HA OKOJIHATA Ha Crpajarta cpefa, ce pa3usicHsBa
ONTUYECKH 00EMBT Ha CrpajiaTa U Mo TO3H HAYMH CE ChXPaHsIBa YOBEIIKUAT MaIlad U MPUCHCTBHE.

ChINUAT MPUHIMI BAXU M 32 OCBETHTEIHHUS JBOP CBHP3BAILl MPOCTPAHCTBATA 32 OTAUX HA
TpeTusi W 4eTBbpTUS eTa. C MOMOIINTa HAa XOPHU3OHTAIHHUTE W BEPTHUKAIHH CTHKICHH CKpPaHH,
MPUPOIaTa HABJIM3a BHB BHTPEIIHOCTTA Ha crpafara. CTHKICHUTE EKPaHU YIIaBAT, TpaHchopMupaT u
MPUBHACAT YacT OT 00pa3uTe Ha BCEKHUHEBHUS XKHUBOT B MOHOTOHHOCTTA Ha MOJPEACHOTO BHTPEIITHO
MPOCTPAHCTBO Ha (adpukara.

SHJumariara ¢adpuka“ e crnenuduyueH NpuMep 3a ChoOpa3siBAHETO Ha HMHIyCTpHaaHaTa
apXUTEKTypa C JIOKaHus KoHTeKkcT. TBopbara Ha Takashi Yamaguchi HeHarpamynBo 3aema cBOETO
MSICTO B Pa3HOPOJHATA Cpejla Ype3 YaCTUYHO W HEPEATMCTUYHO OTpakeHHe. ETHOBpEMEHHO C TOBa
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BMBKBa YOBCIIIKH MaIiad B Hesl, KOETO Ch37aBa HOBO, IMO-BUCOKO KaYeCTBO HA ypOaHMU3MpaHaTa cpela.
ToBa e ycroiiunBa apXUTEKTypa M3BBbH OOMYAMHOTO pa3OupaHe, B KOSTO aKIEHTHT CE MOCTaBs Ha
EHEepruiiHaTa ¥ eKCIUI0aTallMOHHA €()EKTUBHOCT.

Ot npyra ctpaHa 4-eTakHaTa CTPYKTypa MOCTUTA BUCOKAa MHTEH3UBHOCT Ha 3aCTPOSBAHETO,
KOETO O3HayaBa INAJAII0 W3IMOJ3BaHE HAa OrpaHUYCHUS Pecype ,,3eMs”, CHIKaBaHE Ha e(eKTa Ha
,,TOTUTMHHUSI OCTPOB* U MUHUMHU3UPAHE Ha ,,3alI€4aTBAHETO HA MTOYBUTE' B CTPOUTEIICTBOTO.

TAT'OP-8 Cunranyp - SCDA-architects/ photographs Aaron Pocock’

TATOP 8 e TunmueH cIHeKyJlaTHBEH TMPOEKT HA YETHPHW HUBA, TMpEJAHA3HAYeH 3a
MIPOM3BOICTBATA HA JIEKaTa WHAYCTPHUS U OPUEHTUPAH KbM MHOTO Ha Opoii, HEM3BECTHH TOTEHITHATHH
TpeIprueMadn.

Que. 12. TAT'OP-8 — uzeneou

B mpuzeMHus eTax ca pa3MoJIOKEHH TBPrOBCKM OOEKTH. ToBa, KOETO MPUHIMIIHO TO
OTJIMYaBa OT MU3CJIEBAHUTE B CTATUSATa MHOTOETAKHU MPOU3BOJICTBEHH CTPYKTYpPH € Bb3MOXKHOCTTA 32
aBTOMOOMIIEH JOCTBI JI0 BCEKH MPOU3BOJICTBEH MOy (3a CHHramyp ToBa HE € U3KIIOUYEHHE), KOSITO
ce peanu3upa upe3 IBypaMeHHa pamIia U XOPU30HTAIHU YIacThIU MEXKIY ABETE paMeHa.

@ue. 13. TAI'OP-8 - pasnpedenenue u bmpewHu asmomoOulHy KOMYHUKAUUU

Eraxnarta BucounHa ¢ 6M. Besika OT aBeTe paMImd IPeojoJisiBa ACHUBEIANMS OT 3M, KOETO
JlaBa Bb3MOYKHOCT 3a ONTHMAaJIHA Jb/DKUHA Ha BEPTUKAIHATA KOMYHHKAIUS U e(DeKTUBHA OpraHU3aIIns
Ha TPOM3BOACTBEHUTE W OOCIY)KBaIM IUTONIH. L[eHTpamHO MSCTO B CTPYKTypaTa 3aeMa O3eJICHEH
BBTPEIICH JBOpP, KOWTO YJECHsABA €CTECTBEHATa BEHTWIALMS U OCBETJIICHHME Ha MOJIYJIUTE,
OPUEHTHUPAHU KbM HETO.

Hskou oT mpow3BOACTBEHHWTE MOIyTH (BCHYKH Ca C BHCOYMHAa OT OM) ca C YaCTHYHO
MEXIUHHO HuBO.Ha mokpuBa Ha MO-HUCKOTO TsUIO, KAKTO U B CyTE€peHa My ca OpraHU3UpaHU

! https://www.archdaily.com/798649/tagore-8-scda-architects
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MapKUHIU 3a JICKU aBTOMOOMIIM — TOBa € 4YEeCTO M3I0J3BaH B CHHranyp nmoxBar 3a pa3yMHO
H3I0JI3BAHEC HAa 3€MsATa B CTPOUTCIIHUTC 'PAHUIU HA HACCJICHOTO MJICTO.

W

Que. 14. TATOP-8- nanpeuen paspes u uzened om uHmepuopa Ha eout Mooy

B cratuara ca u3cnenBaHM NpPUMEPH, B KOUTO Ca M3IOJI3BAHM DPA3IMYHU NPUHLUOMN Ha
Ch3/1aBaHE Ha ,,3€JICHU" €TAKHU HHIYCTPHAIHH NPOCTPAHCTBEHO-TUIAHMPOBBYHHU CTPYKTypHu. Kato
uskmounM |, Jlumaniata ¢adbpuka“ or Ocaka wa Takashi Yamaguchi & Associates, kosmo uma
KOHKPEMHO NpeoHa3HaueHue, 6CUYKU OCMAMANU CA YHUBEPCATHU OMm 2le0Hd MouKa Ha O0voeujus
noaseamen 6 cgepama Ha ,,aekama uHoycmpusn ' u uzcie008amencKo-eneopumenckus npoyec. Ts e
BKIIIOYCHA B M3CJIEABAHETO, 3a Jla WIIOCTPUpPA €IWH HE TOJKOBAa YECTO H3ION3BaH IOAXOJ] B
WHIIyCTpUAIHATA apXUTEKTYpa, IIPH KOWTO KOHMEKCMbIM Ha cpedama e OCHO8eH (hopmoobpasysawy
¢haxmop, a He KOHKpETHATA TEXHOJIOTHS.

TAI'OP-8 or Cunramyp e 3a0eneXuTelHa ¢ U3KIIOUUMEeNHO UHMEH3UBHOMO U3NO0N36aHe HA
mepena. Ts HAMa BRHIIHU 00CTY>KBaIlH TUIOIN — BCHYKH aBTOMOOMIIHU KOMYHHUKAIMU JOCTUTAIIH 10
BCEKH MPOU3BOJICTBEH MOJYJI, KAKTO U MAaPKUPAHETO Ca OPraHU3UPAHH B CTPajarta, Mo ¥ Haj Hesl.

KomrutekenbT ot padbpuku u opucu DS na Morphogenesis B Muaus ce otiaudaBa oT ApyruTe
npuMepu 1Mo Mamaba Ha MIPOEKTa M IMOAXoAa KbM cpenara. M3mon3Baliku HMACHBHM TEXHUKH 3a
eHepruitHa e(peKTHBHOCT (BKOIIaBaHE M 3aTpylBaHEe HA CTPaguTe OT HeOJIArOMpPHUSATHHUTE MOCOKH), CE
JIOCTUTA JIO CUMOUO3A HA USKYCIMBEHO Cb30A0eHA 6bHUWHA U 8bIMPEUHA pabOmHa cpeoa.

B crpagure ot UlBelinapus u ['epmanus npoekrantute or Bauzeit-Architekten n ot Henn-
Architekten ca W3MOI3BaHM MHOXKECTBO CpeOCmea Om UHCMPYMEHmapuyma Ha ,,ycmouuugama '
apxumexmypa. Bb300HOBSEMH €HEPrUMHM HW3TOYHHUIM — TE€OTepMaTHU U  (HOTO-BOJITAMYHH,
BBH3MOXKHOCTH 3a €CTECTBEHa BEHTWJIALMS M OCBETJICHUE B PAOOTHHUTE MOMEIICHHS, CIbHIE3aUTHI
eleMeHTH Tpe] (acajuTe W YHHBEPCATHOCT Ha TPOW3BOJCTBEHUTE IUIOIIHM, OIOJI30TBOPSBAaHE HA
JUBYKIOBHUTE BOJM, MUHUMAJIHH TUIOIM Ha MMOKPUBUTE B CPaBHEHHUE C pa3rbHaTaTa 3acTPOCHA ILIONI,
O3elicHsIBAHE WJIM CBETJIOOTPA3sBallld IOKPUTHSI BBPXY TSIX — MHUHHMHU3UpaHe Ha ,.edekra Ha
TOIUTMHHUSI OCTPOB®, MPOCTPAHCTBEHA KOMITAKTHOCT Ha CTPYKTypaTa, KOSTO BIHSE TOJIOKUTEITHO
BbpXY eHepruiiHata W edexTuBHOCT. [lopagu CcIoXHHTE YCIOBUS Ha (yHIUpaHe TOA3EMHOTO
MPOCTPAHCTBO U B JiBaTa CIy4as HE C€ M3I0JI3BA.

Cp3maBaHeTO Ha CHBpPEMEHHA ,,3€JICHA apXHUTEKTypa““ ce OKa3Ba BBIHYBAllla W HWHTEPECHA
NPaKTHKA, KOSITO CE OCBIIECTBSIBA Ype3 ChOOPa3sIBAHETO HE CAMO C OONIONPUETHTE KPUTEPUH, HO H C
XapaKTepHUTE 0COOCHOCTH Ha MSICTOTO (JTaHAMADTEH WK ypOAHUCTUYECH KOHTEKCT).

MN3I10JI3BAHU U3TOYHUIIU

www.wbdg.org/design-objectives/sustainable
www.archdaily.com/285454/cei-3-bauzeit-architekten/
www.archdaily.com/454991/centre-for-photovoltaics-and-renewable-energy-henn
www.descroll.comarchitectureds-factory-offices
www.archdaily.com/108832/breathing-factory-takashi-yamaguchi-associates
www.archdaily.com/798649/tagore-8-scda-architects

Brundtland, G. H. (1989). Global change and our common future. Environment: Science
and Pollcy for Sustainable Development, 31(5), 16-43.
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BATBIC KASAKCTAH OBJIBICHI HIBIHF'BIPJIAY
AYJIAHBIHBIH KEP PECYPCTAPDBI K¥PbIJIBIMbI

Alibayeva M. T.
Kazakhstan, Astana, L. N. Gumilyov Eurasian National University

Abstract. This article discusses the structure of land resources of the Chingirlau district West
Kazakhstan region and their distribution in various forms of management. The article gives
recommendations on the rational use of land resources. Describes the role of agriculture in the
economy and the region as a whole. The article gives statistical data on the size of agricultural land
and the intensity of changes in the specific gravity of each type of land.

Keywords: land, land resources, structure, rational use, lands of agricultural acreage.

XKep pecypcrapsl - MaTepHaiIAbIK KYHIBUIBIKTApAbl KYPYJBbIH MaHBI3AbI AJFBILIAPTHI JKOHE
Tabury Heri3i 0onbIn TabbuTazpl. JKep pecypcrapbl ayMaKkThIH KOJIEeMIMEH KoHE canachiMeH: penbedi,
TOIBIPAK >KAMBUIFBICHI MEH OackKa J1a TaOWFH yKaFAaiiap KUbIHTHIFBIMEH CHITATTaJIa Ibl.

XKep pecypcrapplH yYTBIMIBI TMaiifiajgaHy aybll IApYallbUIBIFBI KOHE TyTacTaid el
HSKOHOMHUKACHIH/IA YJIKEH MaHbI3Fa we. AJIAMHBIH OHIIPICTIK KbI3METIHIH calajapblHIA XKEPIiH poJi
Oipaelt emec. OHepkocinTe on (QyHIAMEHT HeMece OHMIPICTIH OpHanacybl YLIH KEHiCTIKTIK
OTIepAISITBIK HETi3 PEeTiH/e JKYMBIC iCTel . AybUT MapyamIbUTEIFBIHIA OHIMII OHAIPY KEePIiH caraibl
KyHiMeH, TaOUFaThl MEH OHBI Maiiianany mapThiMeH OaitnanbIcThl. O aybUIIIapyalibUIbIK OHIIPiCiHIH
yAepici MyMKiH OOJTMaTBIH MaHBI3/IbI OHAIPICTIK KYIIL

Faceipmap Ooifbl  ToxiprOe KOpCceTKeHIeH, Ke3-KeIreH MEMIICKeTTIH OMIpIISHIITT MeH
OPKEH/ICYIHIH HETI3r Ke3JIepl OHBIH JKep PecypcTaphbl KoHE OHJIa TYPAThIH afamaap 0ok Tadbuiaast [1].

AyBUT IapyallbUTBIFBEIHIAFEI €PEKIle KOHE HETi3ri eHAIpiC Kypallbl peTiHae XKepiiH Oacka
OHJIIpiC KypaliapblHaH aXXbIpaTaThiH OipKaTap cumnatTamanapsl 6ap. OnapabiH eH OacThiIaphl:

— Kep - 0acka eHIIIpIC Kypaliaphbl CHSKTHI aJlaM CHOCT1HIH HOTHXKEC] eMec, OJ1- TAOUFaT OHIM;

— JKep - OHIPICTIH TaNTHIPMANTHIH KYPAJIbI, OJI KEHICTIKTE MEKTeYJIi;

— JKep - TYPaKThl OpHAJIACYbIMEH CHIIATTANIA/IbI (OPHBI TYPAKTHI);

— JKEp OHMIpic Kypasibl peTiHge Oacka TaOWFU PEeCypCTapMEH ThIFbI3 BIHTHIMAKTACTHIKTA
naiIasaHbUIaIbL - CY, KYH S9HEPTHACHI, ayaMeH JKoHe T.0;

— Kep - eHAIpicTiH 0acka KypajjapblHa KaparaHJia MOPaJIbIbIK jKoHE (U3UKAJIBIK TO3yFa a3
YUIbIpaiabl;

— XKep - muraneTanara GapibIK TipiHI CaKTayIbIH HETi3i.

AybUT mapyambUIbIFBIH/IA )KEP TOTBIPAK )KaMBUIFBICHI, CYJIAphl )KOHE OCIMIIKTEPIMEH epeKIe
OpbIH/bI anabl. JKep eHOCKTI KOIIaHy calachl. AaM JKepre dCep eTKeH Ke3Je, ol (PH3UKAIbIK HKIHE
XUMHSUIBIK KACHETTEPiHiH (KYHApIIBUIBIFBIHBIH) apKachblHAa, OCIMIIKTEPAiH OCIN-OHYiH XOHE aybul
HIapyambUIbIK MOJICHHETTEP] OHIMIH KAMTaMachl3 eTe/i.

’Kep aybin mapyallbUTBIFBIHBIH HETi3i OOJNBINT TaOBUIAIBI, OHNIA OHIIPICTIH KoHE KOOCHOMiH
SKOHOMHUKAJIBIK TpOIlecTepl TaOUFHM TPOIECTEPMEH apaiyiacajibl. KosgaHbic JeHreiiHe OaiIaHbICThI
TO3aThIH, YKOWBUIBIT KETETiH, )KOHE aKblp COHBIHJIA KapaMchi3 OOJIaThIH 0acKa eHJIpic KypajlapblHaH
allBIPMAIIBUIBIFBL, JKEp YTHIMABI NalJalaHbUIATBIH O0Jica YHEMi Kakcapblll, jKaHa KacHeTTepre ue
Goma/ibl, OHBIH KYHApIBLIBIFE! apTajibl. OChiHai JKep/i KaiiTanan naiifanany pykcar eriiesi, ceoeoi
TOIBIPAK KYHAPIBUIBIFBL, OFaH alaM[ap/IbIH AYPBIC ACEP €Tyl apKbUIBI OIPTIHACII 6CYl MYMKIH.

Kepne kamanap, ayeuiiap jkoHe 0acka eIl MEKCHIEp, 3aybITTap, JKOJJAp, OJICKTP
CTaHIMSIAPBl JKOHE T.0. OPHANACKAHIBIKTAH - XKEp TYpy OpHbI KOHE KCHICTIKTIK HEri3 GObII
tabblIaabl. KeH eHaipy eHepkaciOiHae »kep ©3iHAIK Koima TypiHae KyMmbic ictehmi. OHbIH
KOIHaybIHaH KeMip, MyHaH, ra3 KoHe KenTereH Oacka Ja rnaiiansl Kazdanap MeH MeTall eMec IUKi3aT
albIHA/Bl. AYBUI IIAPYAIIBUIBIFEI OHIIPICIHJIC JKEP HETI3TI OHIIPIC Kypabl Gobin Tabblmaibl. JKep -
TaOWFATTBIH OHIMI JKOHE alaMHBIH OHZIpIC TpOLECiHe KAThICKAHHAH KeWiH FaHa ON  aybll
apyallbUIbIFEL OHIMACPIH JKacay Ke3IHIE HErisri eHAIpIC Kypaibl peTiHAe dpeKeT ereii. OHuipic
KYpasi/[apbIHbIH KOMETIMEH a/[aM JKep OeTiHe opeKeT eTe/ll KOHE Ol Kasip/iH e3iH1e CHOCK HBICAHBI
Gobin TabbLIabl. OHIIPICTIH HETi3ri Kypalbl peTiHIe JKepAiH 6acka Ja OHAIpIC KypallapblHaH
alTapIbIKTall albIPMAIIBUIBIFBI, €PEKINETIKTEPI 0ap.

Aybul mapyambUIbIFbl OHIIPICI KoHEe OpMaH IIapyallbUIBIFBIHAA JKep Oip mesriine ym Oip-
OipimeH OaiaHbBICTHI pOpMaa SPEKET eTei:

— aybUI MapyallbUIbIFEl MEH OPMaH LIapyallbUIbIFBIHBIH OHIMIEPIH OHIIPETIH KEHICTIKTIK HETi3;
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— eciMIIK oHe 0acka Na eHIMJepHAl aly MakKcaThIHAa TONBIPAK IMEH OCIMIIKTEpHi Kaita
OHJICY apKBUIbI aJ1aM KbI3METIHIH OaFrbIThIH OCITIICHTIH eHOCK 00BEKTICI;

— CBIPTKBI OpTajarbl Oeirini Oip karmaiapna ajgaM e3 KbI3METIHIH HOTIIKEICpIH - eHIMII
aJaThIH EHOCK Kypalbl (KYpayaapsl).

CoHABIKTaH aybUT MApyallbUIBIFBIHAA JKep - OHMIPICTIH Herisri Kypansl. Kiraccmkambik
SKOHOMUKAJIBIK TEOPUSHBIH HETi31H KalaraHnapibliH Oipi, XV FachIpAarbl arbUIIIBIH SKOHOMUCI
Yunesm lTletut «eHOEKk - OWI oke koHe OeiceHmi OaWbIK TPUHITUIN, ajd Kep - OHBIH aHaChD)
JEeNTYKBIPBIMIIAFaH.

EnnmiH SKOHOMHKACBHIHBIH JKETEKIl CajlalapbhlHBIH Oipi  OOJBIN  CaHANAThIH  aybUI
HIapyallbUIBIFBIHIAFEL JKEP PECYpCTapbl OHIIPICTIH HEri3ri Kypaibl 0okl Tabbuiaabl. JKepai xamai
naiiananyaan, eTiMi3IiH aybll IapyanIbuIbFel OHIMAEPiH OHIipy OOMBIHIIIA SKCIIOPTTHIK AJIEYETi [Ie,
eNJIIH a3bIK-TYJIIK KaYIiICi3/iri e OaimaHbICThl 00JIa bl

Byrinae LlpiHFbIpiay ayqaHbIHBIH XKep KoJeMi 7,2 MbIH IIapHIbl IaKbIPHIMIIBI aJTbII JKaThIP,
arHA 720 MBIH TeKTtapabl Kypaiael. bapneik o0mpic aymareiHbiH 4,8 % amemm kateip. On
OOJBICBIMBI3IBIH, COJITYCTIK — IIBIFBICBIHAA OpHajlacKaH XoHe conrycriringe Peceligin OpsiHOOp
00mBICH, TIBIFBICHIHAA AKTOOe 00mbicel KoOnma aymansimen, oHTycTiringme bKO Kaparebe, Coipbim
ayJlaHaaphbl xKoHe OaThIChiHAa bepii ayqaHmapbIMeH MIEKTeCe i AynanneiH xkep Oenmepi  Opai
MaHBbI YCTipTi meH Opan aHFapBI JKA3BIFBIHBIH MaHBIH aJIblll KATKAHIBIKTaH opTyp:i GOIBII Kenez[i
byn eHipain )Kepl COJITYCTIK-IIBIFBICTAH 0acTan HEFYpJIbIM OWiK OOJIbII OacTajbll, OHTYCTIK -
GarbicKa Kapaii anacapa OGepeli. AyIaHHbIH WbIFbICHIHAAFbl OTpaiHblii aybUIBIHBIH COJITYCTlFlHILC OCHI
eHipaiH eH Owik Hykreci — LIbIOBHABI Taybl xaTblp. OHBIH OWIKTIrl TeHi3 AeHreiliHeH 273 M.
AynaHHBIH €H TOMEHIl HykTeci —bepii aynanbiMeH mektec Enek e3eHiHIH jKapiaybIT OeTTepiHie
OpHaNacKaH, OYJI apa TeHi3 JeHreiineH 63 M OuWikTe >KaThlp. AyHZaHHBIH kep OeTi KOHIBI — Tebemi
JKa3bIKTBI Kypaiiel. A Enek, YTBa e3eHepi MeH ojapiblH CyalphIKTaphl )KapKaOaKThl, OHiK KeMepJi
Oomnbim keneni. XKep OemepiH cumaTTaraHAa TOKTAJBINT OTETIH ipi HBICAHAAPABIH apachlHAa ipi €HICTi,
Oipereit a0mmbl ka3blk — Kaparamn sxoHe AKKYM KymJibl ayna0bl Oap. By amanrapma KyMIsl sxep
OenepiMeH Katap OaTmak, e3¢eH, ipi OpMaH MIOKTapbl OPHAIIACKAH.

AynaHHBIH Jlaa ©3eHJepi /ie HEeTi3iHeH OPMAaHCHI3 JKoHe a3 CyNbl Oombin keneni. Kemmrimiri
TYPaKThl aFbIHBI OOJIMAFaHIBIKTAH JKa3 aillapbIHBIH COHBIHA Kapai Keyinm Te Kanaabl. byn ezenaepre
YTBa, Ambl ©3eHIEpiHiH KOFaphl XKoHE opTa arbicTaphl, JKycamsl, Kyaram xone Oacka Jqa KillkeHe
©3CH/ICP/IiH )KOFaphl aFbICTAPHI KaTaIbl.

Epekmie xopranatein Tabury aymakrapian HIsHrsipiay aynanbiia «AK-Kym» MeMIIeKeTTik
Taburu Kopeikina MeH «Kapa-Araun MEMIIEKETTIK aHIBUIBIK IapyalllbUIBIK pe3epBaThl 0ap. AK-Kym
JKEPrUIKTI MaHbI3bI 0ap MEMIICKCTTIK TaOuFH KOPBIKIIA 1992 jKbUIBI KYPBUIFaH XKOHE 7,5 MBIH IeKTap
Kepai aneim katblp. On AkkyM Kymael maccuBiH, Kaanmeiktel, Ceriscaii, KapaTan [IaTKAJIBIH
KaMTH]IbI, OonamakTa basiHac matkaneiMeH mekapacsl 9,0 MBIH FeKTapFa JIeiiH apTaibl.

K¥M,Z[I>I MacCCHUBTIH ayMa¥rbl alTapibIKTail OMOIOT USITBIK anyaHTypniniKKe M€, OHJa OCIMIIKTIH,
243 TYpl 6ap, OHBIH 56-Cbl Ka3aKCTaHHBIH KH3LIJ1 KiTaObIHA EHTI3UIMCH JKOHE alMaKTBIH CHPEK
KE3/IECETIH JKOHE KYPBII KTy KayIll TOHICH TYPJICPIHE CHIi3yre YChIHBLIFaH.

AKKYM KYMJIapbIHBIH OHTYCTIK, CONTICTIK jkoHe Oatbic Oemirinme KinmikTi sxoHe Kaparan
maTKaIAaphl OpHAIACKAH, OJIap KOJJIIK THUIITET] OaTIaKThl OWNaTTap/ia OpHAIacCKaH OpMaH MacCHUBTEPI
Oombin TaObUTagBl. Oyiap KOmTereH CHUpeK Ke3/[eCeTiH OcCIMIIK Typiepi ymiH Oacnana OOJbII
tabbLIabl. KyMapl MaccuBTiH Oathic Oeirinae Cesi3cail maTKaJibiHIA apajac OyTa KaybIMIACThIFbI
Oap KalbIH/IBI KOKTEPECTI Cail OpMaHbI OpPHAIACKAH.

AKKYMHBIH KaHyapJjap oJIeMi OPMaHIBIK, JaJajblK KOHE IIAJFBIHIBIK TYPJCPIHIH KOCIACHI
apKpUIbl epekuresncHesi. Mynna sxabaiibl sxanyaprapzei 100- re KybIK Typriepi, COHBIH INIiHZIE
KycTtapasiH 60 TYpl cYTKopeKTlnepmH 20 Typi, 6ayLIpLIMeH JKOpFaNayIblIap MeH 6aJIBIKTBIH 7 TYpl
JKOHE KOCMEKeHAUepAiH 3 Typi Tapanrad. KpI3bUT KiTalka €Hri3iAreH eH KYHIbl KYCTap TipIIiTiK
eTelli: Tyanak, Oe3renyex, ¢y COKbIp T.0.

KyMmapl MaccuB aymarbl — ayMaKThIH MaHBI3bI JaHAMAPTTHIK pe3epsi. bonamiakra basHac
MaHBIHJAFbl ayJAaHJapAblH ece0iHeH KOPBIKIIAHBIH ayJaHbIH YJIFAUTy XOHE OHBI MEMIICKETTIK
naHAmaTTHIK Pe3epBKe KaliTa Kypy »o0ackl 0ap.

Kapa-Aramr — MeMJIeKeTTiK aHIIBUIBIK Mapyambuiblk — 1971 sxpuisl Kypsutrad. On BynasipTer
©3CHIHIH JKOFapFhl xaranaybeiHia 17,7 MbIH rektap kepai anbin, Kapa-Aram opmansie (900ra) xoHe
iprenec UIbiHFBIpIIay aynaHbIHBIH BUrynbl KymMabl MaccuBi aiiMakTapblH KaMTHIbL. Lllapyambuibik
aymarbiaia 138 ecimMIiK TypJiepi aHBIKTAJJIbI, CONap/IbIH apachlHa CONTYCTIK OpPMaH TypJepi 0achiM,
Jana skoHe menik a3. JKanyapnap oaneminne cyTkopektiiepain 20 xybIK Typi (Kemiprimrep, TYJIKi,
KOpcak, KabaH, eprexKeisti ereykynpbIK, OyFbl skoHe T.0.), S0 KybIK Jasia %oHe JeHAPOPUIIbII KycTap
— YKinep, nana OypkiTi, 003TopFraii, 1yanak T.0. Gackanap xui Ke3jiecei.
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Kaszipri Tagna Kapaaram aymarbiHga OOJBICTHIK MaHBI3BI O0ap aHIIBUIBIK MIAPYaITBIIBIKTAPHI
KYpbUTFaH. AHIIBUIBIK IAPyalIbUIBIFBIHBIH O0ail JaHamadThl )koHe OMOJIOTHAJIBIK SPTYPILIri MyHIa
MEMJIEKETTIK KOPBIKIIA KeIIeHIH KYPy KaKeTTUTITiH Ty abIpaasi[2].

2016 xputneiH 1 KaHTaphIHAA XadbIK caHbl 15,4 MBIH agam 6omabl, on BKO XanblK caHBIHBIH
2,5% xypaiigel. Aynan opTanbirbl LUBIHFBIpIAY aybulbl, OHAAFbl XaJIbIK caHbl 8,1 MBIH agam.
AynaHHBIH OKIMIIUTIK-ayMaKTHIK OeiiMi 8 aysUInbIK okpyrrep (Amnmas, Ameicait, AkOynak, bemorop,
Kaparam, Jlyoen, Ilonrtasa, LIbsiHFEIpay) MeH 25 aybUIIbIK el MekeHaep Kipeni. EH ipi aybuiasik
okpyr — [lIstareIpnay — aynansr 111992 ra xepi ambIm skaThIp.

CoHFBl CTATHCTHKAIBIK MOJiMETTep OOMBIHINA aybll LIapyallbUIBIFBIHIA TIPKENTEH Miapya
KOXKaJIBIKTap caHbl — 234 Oipimik, ojmapablH immiameri 221-1 xyMeIc icteiini (Tipkenrenaepain 94,4 %-
Bl), JKYMBICIIBUIAPBIHBIH caHbl 179 amam. Oprama anranga opOip mapya KoKajbiFbiHA |
JKYMBICHIBIIAH KeJei.

1-kecte — Man mapyambUIbIFBIHIA OHAIPUITEH OHIMIEp

a aul?glailfmﬂ a Aynansl | Anmvas [Ampicaif|AkOyitak | bemorop | Kaparamr | JIy6en ([Tonraa|lllsHFBIpIay
DYAUIBUIBIFBINIA | 50000 1ia | a. o. a.o. a.o. a.o. a.o. a.o a.o. a.o.
OHJIIPUITeH OHIMED
- €TKE OTKI31ITeH
MaJl MEH KYC 1869,2 | 230,0 | 420,0 | 163,8 | 200,3 1745 | 288,0 | 1855 207,1
(TOHHA)
- KaJIIbl CaybUIFaH
CYT, OapIIBIFEI 76919 |[4615| 776,0 | 1124,0 | 1200,3 | 646,7 |1960,0( 786,5 736,9
(TOHHA)
TYMPIDTIA ALY | 1649,0 | 179,0 | 259,0 | 193,0 | 237,0 | 1240 |3360 | 1740 | 1470
(MBIH aHa)

2017 »xwuiaby 1 miAeciHae ayaaHaa *aimsl Tipi cammvakra 1869,2 TonHa et, cyT — 7691,9
TOHHA, XYMBIpTKa — 1649,0 MbBIH naHa eHAIpinmi. BBUITBIPFBI KBUABIH CoMiKec Ke3eHIepiMeH
canbICThIpFan/ia canbicTeiprania ecim 108,6 %, 100,0 % xone 105,8 % kypasbl.

2-xecte — Maut )xoHe KyC caHbI (6ac)

Mj;IH);g(%Zggc U;‘Z;;zg);a Anma3s | Ameicait | AkOynak | benmorop | Kaparam [JIy6en| [Tontasa |LLIsiHFBIpIAy
- ipi Kapa 27174 3314 2720 2681 3557 2275 | 4350 | 1781 6496
- CHBIP 12129 1670 1285 1458 1420 1119 |1879| 851 2447
- Koif MeH emki| 46402 5171 5369 3065 4538 6172 | 4565 | 2748 14774
- IIOMIKA 229 - - - - - 187 - 42
- Tylie 52 - - - 15 - 22 15 -
- JKBUJIKBI 5680 357 653 396 1424 637 644 714 855
- Kyc 46694 3625 5811 5715 3326 4480 |4832| 3321 15584

Man mapyaimbuibiFbiga 2014 xpuUlibiH 1 TaMBI3BIHAA ayaHa JKajmbl Tipi canmakrta 765,5
TOHHA eT, cyT — 8500 ToHHa, kxyMbIpTKa — 1509,3 MBIH MaHa eHAIPUIII. BBIITHIPFBI KBUIIBIH COHKEC
Ke3eHIepiMeH CabICTRIpFaHaa camsicThipranaa ociM 104,5 %, 103,5 % xone 107,0 % xypaznsi[3].

Kazakcran PeciyOmmkachIHbIH ke KOPbI OHbIH MAKCAThIHA COMKEC MbIHA Al caHaTTapra OeIiHeIi:

1. Aybul mapyambuIbIFbl MAKCATBIHAAFBI KEP;

2. Enni mexeHaepaiH (KajauapbH, €171 MeKEHIEP/IiH JKoHE aybUIIBIK eIl MEKSH/ICPIIIH) JKepiepi;

3. OHepkacin, KeJik, OaiIaHbIC, FAPBIII KbI3METi, KOPFAaHBIC, YITTHIK KaYIICi3/IiK )oHe Oacka
Jla aybLl IIapyalllbUIbIFbIHA apHAIMaraH jKepiiep;

4. Epexiie KOpranaThlH TaOUFU ayMakrTap, JeMallbiC, PEKPEaIUsUIbIK KOHE TapUXH-MOJCHU
MaKCaTTaFrbl JKepJiep;

5. OpMaH KOpBIHBIH Kepi;

6. Cy KOpBIHBIH Xepi;

7. Pesepsrik xepnep[4].

Byrinne HapbIK 'kaFaaiibiHIIA Kep pecypcTapblH MalanaHy Macenenepi naima conasl. Onap
KepJiH OapibIK caHaThIHA TOH, MBICAJIbI: aybUIIIAPYALIbIIBIFEl MAKCATHIHIAFBI KepiIepae aydaHHbIH
OapibIK JEepiIiK ayMarblHAA JKEp CalachlHBIH HalllapiaybIHBIH TYPaKThl YPAiCi OalKasbIN, TOMBIPAK
KYpPaMbIH/IaFbl T'YMYCTBIH, KOPEKTIK 3arTap, ©CIMIIK >KaMbUIFBICBIHBIH TYP KYpaMbl KOHE OHBIH

120 M 2(30), Vol.1, February 2018 http://ws-conference.com/



WORLD SCIENCE ISSN 2413-1032

OHIMIUTITIHH a3afobl a3bIK KOPHI TOTCHIMAJBIHBIH TOMCHIEYIHE ocep €TTi. AYybII MapyanTbUTbIFbI
aJKanTapbl JIErpajialiis MEH JIaCTaHyFa YIIbIparaH JKOHE KYHAPJbUIBIFBIH KaiTa KaJllbIHA KEITipy
KaOlJIeTiH )KOFaNTabl.

3-kectre — bareic Kazakcran o0sbichl [lIbIHFBIpIAY ayqaHBIHBIH aybUl IIAPYalllbUIBIFbI
JKepIepin 0oy

P/ AyBUIBIK | JKamr .. | Kemxbuinsk | Toinpliiran | 111a0b1 . bapubirb aybit

c| okpyrrep |aymarsl | Erictik KaitbuielM | bakma | ImapyambUIbIFbL
aTaybl (ra) cknencp xep BRI KepIepi

1 Anmaz 106285 | 26029 46,1 439,1 720,6 | 75663,2 7,4 102905,4

2 | Ampicaii | 62794 | 25455 4,02 36,6 3330,0 | 31325,3 66,6 60217,52

3 | AxOymak | 86666 | 26241 21,2 173,8 102,0 | 58117,0 - 84661

4 | benorop | 86947 | 26850 24,7 - 4592,0 | 53500,0 - 84966,7

5 | Kaparam |106839| 18364 55 - 2457,0| 82170,0 13,1 103009,6

6 Jlyben 81455 | 34985 32,1 6,02 192,0 | 412514 10,3 76476,82

7 | Tlonmraa | 80011 | 33553 8,6 - 352,3 | 44699,0 - 78612,9

8 | Usarpipiay | 111992 | 38933 5,6 1,4 5212,0| 60184,0 | 100,4 104436,4

XKep keneminiH e3repyiHe OalIaHBICTBI OJAPABIH TPAHCPOPMANUACHIMEH KE€pP KOPBIHBIH
KypaMbl aiiTapibIKTail e3repicTepre YIIbIpansl: )KepIiH KeiOip TypliepiHiH yieci apTaubl, OacKkaiapbl
azasael.  bi3  aybul  ImapyalmbUIbIFBl  QKANTAphlH  MAilalaHy  KapKBIHIBUIBIFBl — TYPFBICHIHAH
KapacThIPCaK CH KapKbIH/bI Iaii1aJaHbUIAThIH JKOHE JKaKChl KaWTapbIM KaMTaMmachl3 €TETIH - eriCTikK
JKepIiep, Co/laH KeHiH MIa0BIHIBIKTap MEH >KaWblIbIMIap, COMaH KeHiH TaOuru MIaOBIHIBIK JKOHE
KanpUlbIM yuackenepl. COHABIKTaH, IIapyallblIbIKTa JKep MaiialaHy KapKbIHIBUIBIFBI JIOPEKECiH
Oaramay YIIiH aypul MIAPYaIIbUIBIK JKEpPJIEpiHIH KaJIbl ayJaHbIHIAFBl op allKam TYPIHIH YIec
KOPCETKIIITepl JMHAMUKA/IA KapacThIPbLTYbI THIC[5].

JKepnin camacel OHIIpIC KypaJibl PETiHJAC TOMBIPAKIICH FaHa eMec, Oacka Ja TaOuru
dbaxropnapmen (penbed, KUMar, ipretac *bIHbICTAp JKOHE T.0.), COHIAM-aK aJaMHBIH SKOHOMHUKAIIBIK
OeiceHAUTITIHEe OaiIaHBICThl aHBIKTaNaAbl. COHIIBIKTAH, JKEP CAIllaChlH €CENKE aly Ke3iHJE, WKepIiH
e3iHer] e3repicTep, JKEPHAiH YaKbIT IEeH KEHICTIKTErl JaMybl Typaibl ©HEPKOCINTIK-TeHETHKAIBIK
KiKTemyi Oepinei.

Conclusions. Aybut niapyanibUIbIK JKepIiepiH Haiaanany THIMIUIITIH apTThIpy YIIH Keleci
YCBIHBICTAPIBI )KY3ETe achlpy KaXKeT:

— Tomnbipak, reo00TaHUKANIBIK, PEKYJIBTHBAIMS, arpPOXUMHUSUIBIK JKOHE Oacka Jia 3epTreylep
JKYPTi3y KoHE Kep/li carnaibl Oaranay OOMBIHINA KYMBICTHI JKAIFACTBIPY.

— AybUI mapyambUIBIFBIHAA TalJalaHyFa jKapaMIbUILIFBl OOMBIHINA ayblUl IApyanlbUIbIFbI
AJKATTapbIH JXKIKTEY/I1 )KY3€ere achIpy.

— Xep camacblH TypakThl MOHHTOPHHTLIEY )KYHECiH KaiiTa Kypy.

—  MenvopalMsubIK JKepiiepIi KAIbIHA KeJITIPY )KOHIHJIET] Iapaiap/ibl 93ipiiey *KaHe iCKe achIpy.
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Abstract. This article describes the climatic conditions and data of the North-Eastern part of
Lesser Caucasus (in the limits of Dashkasan). On the other hand, presents annual and seasonal climate
data and their influence on the fertility and productivity of pastures and hayfields of this region. In the
present life of man on Earth was complicated by several environmental challenges that represent a real
danger of imbalance of the environment, destruction of fragile ecosystems — forests, meadows, and
pastures. Earth, as an integral part of the natural landscape, is an important source of life and material
well-being. Since mountain grasslands each year to provide nearly a quarter of all animal feed derived
from natural hayfields and pastures of the country. Unique forests, meadows and pastures, in general, land
of this region is the natural heritage of our Republic, and its protection is the civic duty of each of us and,
first and foremost, scientists engaged in the field of soil science and ecology.

Keywords: climate, temperature, Lesser Caucasus, meteorological conditions, maximum,
minimum

The climate of Dashkasan is well-studied by I. V. Figurovsky [1, 2], E. M. Shikhlinski [3, 4],
A. D. Eyyubov [5] and others. Dashkasan district on the climatic zones of I. V. Figurovsky is mainly
in the cold temperate humid forest zones of the lesser Caucasus. According to him, in the subalpine
zone, the climate is cold temperate with cool summers and lasts only 3-5 months. Winter snow cover
is significant and prolonged. The temperature in the subalpine zone (2200-2700 m above sea level) in
January is 5-6°C and on July 8-13°C. Average for the year is 2-5°C. Precipitation in the subalpine
zone of 700-1000 mm per year.

In the Alpine zone (2700-3000 m) average annual temperature is 1-2°C, average January — 6-
13°C. The mid-Mountain belt where is the Dashkesan Region is located in the temperate climatic
zone. The temperature in winter months varies between 5 and 20°C during the summer months reaches
20-35°C. The Average annual temperature is 10°C. Average January temperature varies from -2 to
14°C and in July the average temperature varies between +5 - +20°C. In the course of the year, the
average absolute minimum of air in the Midlands changed in the range of 1.5-7.0°C. The average
temperature of the soil surface is +8°C, in January -5°C and in July is 21°C. Average relative humidity
is 75 %, and during the year varies between 67 to 82 %, The rainfall is 600-700 mm. Most of the
moisture falls in the spring. Possible the evaporation of moisture from the soil surface during the year
is 300-800 mm, with an average of 576 mm, with an average annual rainfall of 620 mm.

The middle mountain belt of the district during the summer had suffered most from the frequent
hails. According to observations, hail cases appear subsequently during 3 years. Perennial grasses after the
hail have time to grow again, and their total loss is not observed, but sometimes annual cereal grains
devastating by hail. Snow cover in the mountain zone, especially on the southern slopes lasts long and
during the winter a few times disappears. Meteorological conditions this zone is highly favorable for the
development of animal husbandry. The amount of precipitation it provides here the lush vegetation
development. The temperature at this time develops very favorably. The continentality of the climate is
moderately continental, the coefficient of continentality varies from K= 130-165 and total solar radiation is
in the range of 128-132. The frost-free period is 182 days, >’ T > 10° - 2263°.

Spring here starts at 26.111; summer — 05.V1; of the fall — 15.1X, winter — 22.XI1. However, the
amount of rainfall for spring period reaches 32, it is necessary to consider as a factor in adverse
(especially if you take into account the fact that during this period made sheep shearing).

Meteorological conditions of the autumn grazing period (September-October) is characterized,
on the contrary, the comparative dryness (table. 1.1 — 1.4).

Summarizing table data, it can be noted that over the years research has dropped a lot of
moisture, more than normal, but they were distributed unequally: in the winter months fell less than
the normal supply of snow water, contributing to the rapid growth of vegetation in the spring was not
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sufficient. Spring and summer were too rainy and high percentage of humidity destroys grass,
especially in the fertilized plots.

Table 1. The amount of precipitation on seasons of year

Years Winter Spring Summer Autumn Annual
mm| % | mm % mm| % | mm| % mm %
Avarage annual data for 3 years 58 | 100 | 178 | 100 | 197 | 100 | 116 | 100 | 549 100
The average for years of research. 47 81 | 260 | 146 | 372 | 189 - - 679 124

Table 2. The average temperature during the study years (2015-2017 according to Dashkesen

meteorological station)

Months [ ] 0 [ IV ] V] VIVIE]VIH] IX | X | XI | XII | Year
Average3a;2:fs' dafor| ,4 | o5 | 16 | 84 |11,1|144 177 |155| 72 | 93 | 49 | 27 | 73
Average3a;‘/2:f‘;dataf°r 44| 30| 31 | 82119142184 (163|123 | 74 | 11| 07| 7.1

Max 100 | +140| 175 | 21,5 | 22,0 | 254 | 28,0 | 285 | 22,6 | 240 | 17,0 | 12,8 | 20,3

Minimal. 16,1 | 96 | 156 | 0,1 | 1,6 | 71 | 96 | 76 | 25 | 07 | -7.3 | -141| -15

Table 3. The amount of precipitation according to Dashkesen of agrometeorology

Months L] 00 ] ]IV ] V | VI | VIL VI IX | X ] XI|XII| Year
AVG.long-standing

company 140 | 240(320 [ 550 | 91 |1030| 51,0 | 43 | 40 | 39|37 | 20 | 549
Environments.for

years research 155 | 124 | 21,4 | 52,7 | 1859 | 1750 | 127,2 | 70,1 | 34,1 694,3

Table 4. Typical of summer pastures Dashkesan climatic indicators
Me Months
teo Climatic ar;rgﬁnt
stat indicators |V V| VE VI VI XX | XX
o verage

1. The average pace.

theweater ¢ | 11| 26 | 61 117|172 | 216 | 248 | 244 [198| 142 | 80 | 26 | 129
% th?dﬁ‘&rﬁ}ge 72170 |71|67| 66 | 60 | 55 | 56 |64 | 76 | 76| 74| 67
«©
& 3. Numberof | 53| 54 | 34 | 41| 52 | 53 | 32 | 24 |25 | 32 | 31| 18| 389

precipitation, MM

. Possible 34 |35 |48 | 68| 96 | 128 | 163 | 154 |101| 66 | 40 | 36 | 969

vaporation, MM

1. The average
_ | pace. the weather, | 05 | 1,8 | 52 |10,7| 16,0 | 20,2 | 232 | 231 |184| 130 | 70| 26 | 118
o oC
(@)
> 2};Thf* average 1 19 | 22 |30 |50 | 60 | 63 | 37 | 22 | 32| 36 | 32| 20| 413
3 umldlt}{,MM

3. Possible 28 |29 |40 | 52| 64 | 94 | 128|220 | 85| 55 | 36 | 34 | 865

evaporatlon, MM

1.Theaveragepace. | , o | o1 | 09 | 66 | 11,0 | 143 | 172 | 172 |134| 89 |37 |01| 74
> the weather, °C
% 2 Theg;@f%%eh“m' 64 |68 | 72|70 | 76 | 76 | 72 | 71 | 77| 74 |74 |68 | 72
o 3. Possible

evaporation. s | 32 | 29| 38| 49| 50 | 54 | 74 | 75 | 56 | 50 | 37 | 33 | 576

and Dashkesan closest meteorological stations.

As seen from table 1.4.2 for the characteristics of climatic indicators, we took the indicators

Long-term average air temperature in Dashkesan about 7.3 °C, a minimum of -1.5 °C.the
Average maximum in July is 28°C, minimum in January - -16,1°C.
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