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FOURTH SPATIAL DIMENSION
Korotkov V.E. (Russian Federation)
Email: Korotkov455@scientifictext.ru

Korotkov Viadimir Ermakovich - independent Researcher,
CHERNOGOLOVKA

Abstract: the article says that the appearance of an electron and a positron in the collision
of gamma quanta is explained by the sufficient energy of photons for the appearance of
the fourth spatial dimension. Elementary particles are four-dimensional formations.
What people called the charge of elementary particles is the fourth spatial component,
and for its appearance one needs to expend energy. The fourth component makes the
electron and proton stable particles. Unstable elementary particles are excited states of
the fourth dimension, and their decay is relaxation to a stable state. During relaxation,
intermediate short-lived states are possible, which are also called elementary particles.
The annihilation of elementary particles is the elimination of the fourth dimension and
energy is released. The charge of elementary particles is determined by the size of the
fourth dimension, and this size is the same for an electron, a proton and all excited
states, therefore it cannot be fractional to the charge of an electron. The internal
structure of a proton exists, but this does not mean that quarks exist. The fourth spatial
dimension allows us to understand the structure, neutrinos and antineutrinos, and also
to explain the non-symmetry of matter and antimatter. The Big Bang is the transition of
a multidimensional proto-substance to a state with a lower dimension. Remnants of the
four-dimensional proto-substance are present in the Universe even now. Voids are
formed around them. These remnants of proto-substance, which are called dark energy,
are also responsible for the expansion of the Universe. The interaction of the flow of
vacuum with elementary particles leads to what is called dark matter.

Keywords: electric charge of an elementary particle, annihilation, neutrino, antineutrino,
dark energy, dark matter.

YETBEPTOE TIPOCTPAHCTBEHHOE U3MEPEHUE
Koporkos B.E. (Poccuiickas ®@exepanmus)

Kopomxos Braoumup Epmarosuu — nezasucumvlii ucciedosamens,
2. Yepnoeonoska

AHnnomayua: 6 cmamove 2060pUMCsL O MOM, UMO NOsGNEeHUe dNIeKMPOHA U NOSUMPOHA, NPU
CMOJKHOBEHUU 2aMMA-KEAHMO8, 00BACHAemCcs O0CMAMOYHOU dHepeuel GomoHos Ois
NOs6/IeHUs. YemBepno20 NPOCMPAHCMBEHHO20 UMeperUs. DNleMeHMAapHble Yacmuybl - 3Mo
yemvipéxmepuvie obpazosanus. To, umo 100U HA36aMU 3APAOOM INEMEHMAPHBIX YACMULY,
ecmv  uemeépmas NPOCMPAHCBEHHAS COCMAGIAIOWAA, U Ol e€ NOAGNeHUs HAOO
sampamums 3Hepeuro. Hemeépmasa cocmasnaowas oOenaem INEKMPOH U HPOMOH
cmabunbHeiMu yacmuyamu. HecmabunvHole anemenmaphsie wacmuysl, 3mo 8030YHcOEHHbIE
COCMOAHUA Yem8EPMO20 USMEpeHUs. U UX pAacnao - 5mo penaxcayus 00 cmaduibHO20
cocmoanua. Ilpu penakcayuu 803MOHCHbL NPOMENHCYMOUHBIE KOPOMKONCUBYUUE COCTNOSAHUA,
KOmopvle modce HA38ANU INEeMEHMAPHLIMU  YACMUYAMY. AHHULUTAYUS dNeMEHMAPHbBIX
yacmuy - Mo JUKEUOAYUsl 4emBEPMO20 USMePeHUs, U NPU 3MOM IHEpeUs GblOeisiencsl.
3apsio snemenmapuvix yacmuy onpeoensemcs pasmepom 4emeépmoco UsMepeHus u 3mom
pasmep 00UHAKOB O IAEKMPOHA, NPOMOHA U 8CEX 8030YIHCOEHHBIX COCMOANUL, NOIMOMY
oM He Modicem Obimb OpOOHLIM K 3apsady 2NeKMpoHd. Buympennss cmpykmypa npomona
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cywecmeyem, HO 3MO He 3HAUUM, uUMO  cywjecmgylom Keapxu. Yemeépmoe
NpOCMPAHCMEEHHOe — U3MepeHUe  NOo360JAem  NOHAMb  CMPYKMYpYy — HEUmpuHo  u
AHMUHEUMPUHO, A MAK*Ce 0OBACHUMb HECUMMEMPUIO Mamepuu u anmumamepuu. bonvuioti
63pbl6 - 2MO Nepexo0 MHO2OMEpHO20 HNpOmoseujecmed 6 COCMOAHUe ¢ MeHbulel
pasmeprocmoio.  Ocmamku — UemvlpexmMepHo20 Npomoeeujecmed npucymcmeyom 60
Bcenennoii u ceiiuac. Bokpye nux obpasytomcs 6ouovl. Dmu ocmamku npomoseuecmad,
KOmopbvle HA36AAU MEMHOU IHepauel, OmEemcmeeHHbl U 3a pacuuperue Bcenennoll.
Bzaumooeiicmeue nomoka 6akyyma ¢ 21eMeHmapHulMu Yacmuyamu RPUGOOUmM K momy, 4mo
HA3b18AEMCs MEMHOU Mamepueti.

Kniwouegvie cnosa: snexkmpuueckuti 3aps0  dAEMEHMAPHOU  HACUYbl, AHHUSULAYUSA,
HeUmpuHo, AHMUHEUMPUHO, MEMHAsL IHeP2Usl, MEMHASL MAMEPUS.

NATURE OF ELECTRIC CHARGE, ANNIGILATION.

The Big Bang, that gave rise to our Universe, created a vacuum and the three-
dimensional space that we are used to. The vacuum consists of quanta of space. Photons,
three-dimensional formations, created from them. Photons of high energies are called
gamma-quanta, they are also three-dimensional formations. If a sufficient amount of energy
is applied to a point in three-dimensional space, then there will be an increase in the
dimensionality of space, at this particular point in three-dimensional space. A fourth spatial
dimension will appear. Further, we'll call it a breakdown into the fourth dimension. This
breakdown is symmetrical along the minus axis, and along the plus axis, of the fourth spatial
coordinate. The magnitude of this breakdown q is the same in these two directions. The
fourth spatial dimension is self-enclosed, its size is small, quantum. It is possible to achieve
sufficient energy for breakdown having pushed two gamma - quantum, with necessary
energy. We cannot imagine the fourth spatial dimension in our minds, but we can imagine a
sphere. Let this be our three-dimensional space, which is also closed on itself. In Fig. 1, at
the point of breakdown, a four-dimensional object is depicted, with a breakdown depth q,
along the fourth coordinate.

4th dimension axis

+ . -
M sphere - three-dimensional space

q - breakdown depth

Fig. 1. Four-dimensional object

Now the curvature of three-dimensional space is small, so let's imagine it as a plane. And
the axis of the fourth dimension goes perpendicularly. On one side plus (+), on the other
minus (-). If the formation of a four-dimensional object, at a specific point in three-
dimensional space, occurs in a strong electric field of the nucleus of an atom, then this
formation will be divided into two different four-dimensional objects. This is shown
schematically in Fig. 2.
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4th dimension axis

+
e+

—=> + three-dimensional space

Fig. 2. Breakdown division in an electric field

Having a fourth dimension makes these objects stable. The fourth dimension itself
cannot disappear. After division, in an electric field, we obtain an electron (e-) and a
positron (e +). The physical essence of the charge of an elementary particle, is the fourth
spatial dimension, for the appearance of which it is necessary to expend energy. The
magnitude of the charge, in absolute terms, of the electron and positron is determined by the
depth of the fourth dimension q. The depth is the same, the charges are the same in module.
And the breakdown structure of the electron and the positron is the same, so annihilation can
occur, when at the fusion of the electron and positron both breakdowns in the fourth
dimension will destroy each other, and photons disperse in the three-dimensional space.
Annihilation, is the disappearance of breakdowns in the fourth dimension, the disappearance
of the fourth dimension of elementary particles, after which they cease to be particles. If
energy is needed for the appearance of the fourth spatial dimension, energy is released
during annihilation.

INTRODUCTION OF THE CONCEPTS OF DROP AND SEMI DROP,

PROTON, ANTIPROTON,

ASYMMETRY OF MATTER AND ANTIMATTER,

UNSTABLE ELEMENTARY PARTICLES.

And what will happen if many quanta of space are uploaded into the fourth spatial
dimension? We get the excited state of the fourth dimension. If a breakdown has already
occurred, but there is no division into plus and minus yet, we have what we call a drop.
After the division, we have semi drops. The drop lifetime is usually shorter than the semi
drop lifetime. So, a drop is an excited state in which a breakdown along the axis of the
fourth dimension is both in a plus and a minus. A semi drop, this is an excited state of
breakdown in the fourth dimension, either in plus or minus. Let us return to the model when
the plane is three-dimensional space, and the fourth spatial dimension is perpendicular to
this plane. In relation to the three-dimensional space, in the fourth dimension, the rotation of
a wave of quanta of space inside a semi drop can be either clockwise or counterclockwise.
And we, observers, are always in the three-dimensional dimension, so the direction of
rotation does not depend on how we look at it from three-dimensional space. Spin is the
rotation of a wave of quanta of space in the fourth dimension of an elementary particle. This
rotation, in semi drop, is denoted by a value 1/2. Talking about of the spin of a drop, in
itself, is impossible. This is an object within which processes of breaking through three-
dimensional space into the fourth dimension, or annihilation processes, are possible. What
kind of the rotation, it is not clear. The spin of the drop is determined based on the spins of
the particles that result from the decay of the drop. In Fig. 3, schematically, a drop and semi
drops are shown.
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Fig. 3. Drop and semi drops

Breakdowns in the fourth dimension can be of the first and second kind. A breakdown of
the first kind, this is a breakdown in the hair (a one-dimensional object). A breakdown of the
second kind is a breakdown in a sphere (a two-dimensional object). The electron and
positron have a breakdown of the first kind, and the proton (p +) and the antiproton (p-)
have a breakdown of the second kind. The mass of an elementary particle is determined by
the number of quanta of space loaded into the fourth dimension of the particle. A proton is a
stable state, in mass, of a breakdown into the fourth dimension, from three-dimensional
space, with breakdown in a sphere around the three-dimensional center of a proton. The
proton charge is determined by the depth of the fourth spatial dimension q, like a positron.
They have the same charges. Proton mass is determined by the depth of the breakdown q
and the shape of the breakdown of the second kind. And for an antiproton, a breakdown of
the second kind is directed in the same direction as for an electron. To get a breakdown of
the second kind, in the fourth dimension, you need to concentrate a large amount of energy
at one point, for example, by hitting a proton in the nucleus of an atom. Then, in addition to
the initial proton and atomic nucleus, a proton and an antiproton will be born. Due to the
different types of breakdowns, in the fourth dimension, there can be no annihilation of the
proton and electron, but there can be their joint compounds. Now the curvature of three-
dimensional space, in an ordinary vacuum, is such that the breakdowns are symmetrical
along the axis of the fourth dimension. But, in the very first moment of the formation of our
Universe, after the Big Bang, the curvature of three-dimensional space is very large. This is
shown schematically in Fig. 4.

4th dimension axis

/

Fig. 4. Asymmetric breakdown in the fourth dimension

three-dimensional space
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Such a large curvature leads to the fact that in the plus direction of the fourth dimension,
there is a breakdown of the second kind, and in the direction minus a breakdown of the first
kind. The depth q of these breakdowns is the same, but the quantity of quanta of space
loaded into the plus region, and into the minus region, will be different. When dividing such
a drop, semi drops appear with different kinds of breakdowns. There is no symmetry. One
such semi drop gives an electron after relaxation, and the other proton. But, it can be, only in
the minimum period of time from the moment of the Big Bang. As soon as, with the
expansion of our Universe, the curvature of three-dimensional space, decreasing, reached a
certain value, the breakdowns in the drops became symmetric in mass. If one assumes the
formation of another Universe, then after the moment of another Big Bang, the process of
asymmetry of the minus and plus would necessarily be repeated, and the other Universe
would also be from electrons and protons. So there would always be matter. But it's not
known what the depth q of the fourth dimension will be. In this other Universe, the charge
of the electron and proton, in absolute terms, could be another. And due to the fact that the
masses of the proton and electron depend on the magnitude of their electric charge and the
type of breakdown, then they could be another. There may be another Periodic table.
Similarly, like an electron, a proton has a wave rotation, in the fourth dimension, either
clockwise or counterclockwise. The proton spin is 1/2. Artificially we uploaded into the
fourth dimension more quanta of space than that which corresponds to the steady state of
breakages. After the injection of extra quanta of space, transitions from a more excited state
of breakdown to a less excited state will begin. Transition through intermediate states is
possible. If we can fix the time of their existence, then we call such "steps", drops or semi
drops, as unstable elementary particles. Intermediate states will have different lifetimes,
different masses, but the breakdown value q, in the fourth dimension, will always be the
same. Therefore, their charge will always be, modulo, like an electron. Or zero. No
fractional charges, relative to the charge of an electron, will not. The whole theory of the
decay of elementary particles, is the relaxation of the excited state of a drop or semi drop,
through a series of other less excited states, to stable, by mass, breakdown states in the
fourth dimension. For the first kind, this is the mass of the electron, for the second kind, this
is the mass of the proton. Decay options, with their "steps", may be several.

NEUTRON.

Neutron (n), is a combination of an electron and a proton. In a neutron, a one-
dimensional breakdown of an electron in the fourth dimension rotates in the form of a wave
along a two-dimensional breakdown surface into the fourth dimension of a proton. It must
be borne in mind that in this case, in a neutron, breakdowns from an electron and a proton
interact with each other, but do not enter one into another. It turns out the imposition of two
stable, by mass, breakdowns in the fourth spatial dimension. In Fig. 5, schematically, a
connection is shown, a neutron, in which the breakdowns are combined.

4th dimension axis

+

three-dimensional space
—rotation

pT
—
—
e-

Fig. 5. Neutron
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The rotation in the fourth dimension of the neutron is directed in one direction. The
neutron spin is 1/2. It is possible to make a drop from a neutron by transferring it to an
excited state. In 1970, at the electron accelerator built at Stanford (USA), the distribution of
electric charge in the proton and neutron was obtained. In Fig. 26 shows the charge
distribution, plus and minus, depending on the center of the proton and neutron [1, p. 206].

dnrtplr), «Fm

Fig. 6. The distribution of electric charge in the proton and neutron

The angular distribution of ultra-high energy electrons showed that the proton has an
internal structure. It was assumed, that there are smaller formations inside the proton. In our
article, inside the proton there is a breakdown of the second kind inward the fourth
dimension, in the sphere around the center of the proton. This means that there is a inner
region inside the sphere, the breakdown sphere itself and the outer shell. As it were, three
constituent parts, inside the proton, which cannot be separated from each other.

NEUTRINO AND ANTINEUTRINO.

Now let's combine two breakdowns of depth g, one from the electron, the other from the
proton. That is, a breakdown of the first kind, without filling it with a sufficient number of
quanta of space so that it becomes an electron, with a breakdown of the second kind, also
without filling it with a sufficient number of quanta of space, like a proton. Filling with
quanta of the space of the fourth dimension of both is, but it is minimal. For a stable state of
such an formation, breakdowns must be connected relative to each other in the fourth
dimension by rotation in one direction. And let such a connection exist. If the breakdown of
the first kind in the region is minus, and the breakdown of the second kind in the region of
plus, in the fourth dimension, then let it be an antineutrino. And if, on the minus side, a
breakdown of the second kind, like an antiproton, and on the plus side, a breakdown of the
first kind, like a positron, then this is a neutrino. So, antineutrinos and neutrinos, are types of
stable formations when there are two different breakdowns in one compound. In one
direction, along the axis of the fourth dimension, a breakdown of the first kind, in the other
direction, a second kind. It looks like a sewing needle, a needle with an ear. Needle, this is a
breakdown of the first kind. Ear, this is a breakdown of the second kind. Fig. 7,
schematically, shows an antineutrino and a neutrino. Where the needle is minus and the ear
is plus, it's an antineutrino. If the needle is in plus and the ear is in minus, it's a neutrino.
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Fig. 7. Neutrino and antineutrino

The waves of the quanta of space that are inside the breakdowns rotate in one direction.
Therefore, neutrinos and antineutrinos have the concept of spin equal to 1/2. Let's go back to
the neutron. In Fig. 8 it added the combination of breakdowns of the first and second kind.

4th dimension axis

+
p+
\ three-dimensional space
e_

Fig. 8. Neutron with breakdowns of the first and second kind

Inside the neutron, the connection of two breakdowns in the fourth dimension, the one
that will become an antineutrino at neutron decay. To carry out the neutron decay reaction,
the neutron must go into an excited state. Therefore, in Fig. 9 we added the object Z, which,
when interacting with the neutron, gives excitation to the neutron and forms a drop.
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proton electron antineutrino

Fig. 9. Neutron decay

Then this drop is divided. Object Z, before the collision, is in state Z1, and after the
reaction in state Z2. Object Z can be an elementary particle, a photon, a neutrino or an
antineutrino. Let us consider the interaction of a neutron with a neutrino or antineutrino. In
Fig. 10 shows its interaction with neutrinos, with the formation of a proton and an electron.
It is allowed.

4th dimension axis

X is allowed
A E |:> three-dimensional space
v n drop
4th dimension axis v Teumng P proton
e n neutron e- electron
S |:> i three-dimensional space
pt+ e-

Fig. 10. Interaction of a neutron with a neutrino

And the interaction of a neutron with an antineutrino in Fig. 11 is prohibited.
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4th dimension axis
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Fig. 11. Interaction of a neutron with an antineutrino

The essence of the permission is that inside the drop, which is formed at the connection
of the neutrino with the neutron, there is an annihilation of the breakdowns into the fourth
dimension. And the prohibition is that the annihilation process cannot take place when an
antineutrino interacts with the neutron, so there is no reaction. Let us consider how a
neutron from the proton and the electron can be formed. In Fig. 12, when the proton and the
electron join, first a drop is formed in which interaction and birth of breakdowns into the
fourth dimension take place.

4th dimension axis
+

T |:> O three-dimensional space

pt e- drop
: , : v neutrino pt+ proton
4t1_1|_d1mens1on it n neutron e- electron
Iy E> + — three-dimensional space

Fig. 12. Interaction of a proton with an electron

As a result, we have that one combination of breakdowns of the first and second kind
comes out in the form of a neutrino. And a neutron is formed separately, inside of which the
opposite combination of breakdowns remains. One important consequence. Neutrinos or
antineutrinos, as having breakdowns of both the first and second kind, can appear only from
a drop. As already mentioned, inside the fourth dimension, in a neutrino, there is a rotation
of'a wave of quanta of space. Hence, there is both the energy of this rotation and the mass of
the neutrino. The excitation energies of the drop from which neutrinos can appear can be
different. And, the appearing neutrinos can have different internal energies in the fourth
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dimension. There are stable levels for these energies, and transitions between these levels
are possible. The formation of a neutron, in Fig. 12, gives the lowest neutrino energy in the
fourth dimension. From droplets with higher energy, neutrinos with a higher energy level
may appear. This all applies equally to antineutrinos. Neutrino and antineutrino, with us, can
be different in mass. In another concept of neutrinos, its mass is zero [2, p. 559].

THE NATURE OF CONSERVATION LAWS.

Consider the laws arising from the presence of the fourth dimension in particles, and
which are intuitive.

1) Conservation of rotation in the fourth spatial dimension.

2) Conservation of breakdown in the fourth dimension and its kind.

3) The annihilation of breakdowns in the fourth dimension can occur only if breakdowns
merge in the drop are the same kind, in different directions.

4) Breakdown in the fourth dimension can occur only in a drop.

5) Only a symmetrical breakdown can be formed, in plus and minus, into the fourth
spatial dimension.

6) The breakdown depth, in the fourth dimension, is the same for the breakdown of the
first kind, and for the second kind.

Point 1 implies the law of conservation of spin during interactions and decays of
elementary particles. According to the ideas of this article about a drop and a semi drop, the
spin of an elementary particle can be either 1/2 or 0. Point 2 defines the law of conservation
of charge, in the interaction or decay, of elementary particles. It also determines the
impossibility of transforming a proton, with a breakdown of the second kind, into a positron,
in which a breakdown of the first kind, or vice versa. Point 3 allows the possibility of
annihilation of elementary particles, that is, the possibility of destroying their charges.
Points 4 and 5 determine the correct description of the decay processes and the interaction of
elementary particles in our tale. Point 5 is valid for the small curvature of three-dimensional
space, and not at the very first moment of our Big Bang, when the curvature of three-
dimensional space was large. From point 6 it follows that for an electron, proton, and
unstable elementary particles, the magnitude of the breakdown in the fourth dimension is the
same in magnitude and equal to the magnitude of the breakdown of the electron. The charge
of an electron, proton, all unstable elementary particles, modulo, is the same. The
breakdown depth equal to 1/3 of q cannot be. Therefore, the charge 1/3 of the charge of the
electron can not be. Quarks [3] are particles from a fairy tale.

DECAY AND INTERACTION OF SOME

ELEMENTARY PARTICLES.

Let us consider the decay and interaction of some elementary particles in terms of a drop
and a semi drop. We must say right away that until a semi drop collides with the nucleus of
an atom, semi drop will retain its breakdown into the fourth dimension. And if it collides
with the nucleus of an atom, and a drop forms, then depending on the energy of such a drop,
there may be various decays. Applying the concepts of drop and semi drop, we obtain the
values of the spins of elementary particles that they should have in our article.

MU MESONS.

Mu meson [4, p.17] a particle (matter), is the mu meson(-), and the mu meson(+), it is an
antiparticle. Mu meson(-) is depicted in Fig. 13. In our article, these are semi drop. Excited state
of breakdown of the first kind. There is a rotation in the fourth dimension. The spin is 1/2.
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semi drop spin = 1/2

Fig. 13. Mu meson(-)

A simplified mu meson(-) decay scheme is shown in Diagram 1:
Mu meson(-) ====> electron + neutrino + antineutrino
But, a neutrino, or an antineutrino can come out only from a drop. So how do they
appear. We will explain. Mu meson(-) collides with a particle that has a plus. For example,
with a proton in the atomic nucleus. Drop formation during the interaction of mu meson(-)
with a proton is shown in Fig. 14.

4th dimension axis

-+
U + —> three-dimensional space
_w- p+ drop W= mu meson(-)

pt proton
: . 1 €- electron
4th dimension axis A% neutrino

Vv antineutrino

+
— = i * ? + + three-dimensional space
- vV Vv

e- pt

Fig. 14 Interaction of mu meson(-) with proton

As a result of the decay of the drop, neutrinos, antineutrinos, an electron and a proton
appear. A simplified version of this decay is shown in diagram 1.

PI MESONS.

In Fig. 15 shows pi mesons [4, p. 32] in our view.
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Fig. 15. Pi mesons

Unlike mu mesons, pi mesons are attributed to a quark composition, only because the
matter is pi meson (+), and its interaction with the atomic nucleus is observed. The decay of
pi meson(0) is annihilation, the decay of a drop into two photons. Inside the drop, the fourth
dimension is destroyed. The spin of the pi meson(0) is 0. For pi meson(-) and pi meson(+),
in Fig. 15, the spins are shown as 1/2. And by the example of decay we will prove that this
is the case and the conservation of the spin is observed. Interaction of pi meson(+) with the
atomic nucleus is its interaction with the neutron. Upon interaction we obtain a drop, which
then decays, as in Fig. 9. At the beginning, the object Z1 is a semi drop of pi meson(+), and
in the end the object Z2, this is a semi drop with less energy, that is, mu meson(+). Pi
meson(+) reacted with the atomic nucleus. The fusion of a proton and an electron occurs
immediately, in a drop, in the nucleus of an atom, and it gives a neutron and a neutrino, as in
Fig. 12. The general scheme of this reaction is shown in Fig. 16.

4th dimension axis
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three-dimensional space

semi drop
pi meson(+) neutron drop
4th dimension axis
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mu meson(+) antineutrino
drop in the nucleus of an atom
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+

e- electron

— + three-dimensional space
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Fig. 16. Interaction pi meson(+) with a neutron
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A simplified pi meson(+) decay scheme is shown in Diagram 2:
pi meson(+) ====> mu meson(+) + neutrino + antineutrino
spin 1/2 1/2 1/2 1/2

As we can see, strictly following the instruction on the decay of the excited neutron, and
then the instruction on the fusion of the electron and the proton, we have shown where, at
the decay of pi meson(+) particles, neutrinos and antineutrinos come from.

K MESONS.

K mesons [4, p.35], having a charge are semi drops, therefore it should have a spin
equal to 1/2. Particle (matter), is a k meson(+). Considering the drop and semi drop scheme,
it is easy to show that simplified decay schemes, are shown in Diagram 3:

k meson(+) ====> mu meson(+) + neutrino + antineutrino
spin 1/2 1/2 1/2 1/2
k meson(+) => pi meson(0) + mu meson(+) + neutrino + antineutrino
spin 1/2 0 1/2 12 1/2

Also, in Diagram 3, the spins of the particles are shown. And there will be several
options for decay, since different energies of the drop are possible. Thus, the k meson(+)
and k meson(-), with us, have a spin equal to 1/2, as its are semi drops. The spin of a drop of
pi meson(0) is 0.

OMEGA MINUS HYPERON.

Omega minus hyperon [4, p.30] is a semi drop with a minus charge. Omega minus
hyperon has a huge mass. A very interesting case. Despite such a mass, in omega minus
hyperon, inside the semi drop is a breakdown of the first kind. That is, after a series of
decays, we can only get an electron as a stable state with a breakdown of the first kind in
minus. The most likely simplified omega minus hyperon decay schemes are shown in
Diagram 4:

omega minus hyperon ====> lambda hyperon(0) + k meson(-)
spin 12 0 12
omega minus hyperon ====> xi hyperon(0) + pi meson(-)
spin 1/2 0 172

Lambda hyperon(0) [4, p. 30] and xi hyperon(0) [4, p.30], here, it’s a drops, its spin are
0. And the particle’s spin, omega minus hyperon, is 1/2.

WHAT THE BIG BANG CAME FROM,

CRYSTAL VACUUM.

Let's try, mentally, our entire Universe, to contract it into one point. First, there is a
common black hole, which is a large neutron star. We compress further. Neutrons merge
into each other. All breakdowns in the fourth dimension stick together. The three-
dimensional space is already small, strongly curved, and all individual breakdowns are
merged together. That is, the fourth dimension becomes general and continuous for
particles. But you can talk about particles if each has its own breakdown. But that's not
there anymore. We have a continuous four-dimensional spatial formation filled with quanta
of space. Let's call it crystalline vacuum. With further compression, there is enough energy
for the appearance of the fifth spatial dimension, at specific points in four-dimensional
space. The total quantity of quanta of space in the entire Universe (TQQ) is related to the
total energy of the Universe (TEU). The significance of the TQQ, albeit very large, but not
infinite. So, there will be the final stage of the compression process. It is impossible to
compress further, the TEU will determine the last formation, from the quanta of space, with
some dimension. There will come an equilibrium determined by the values of TQQ and
TEU. And what could upset such a balance? What is the reason for the Big Bang? We will
answer. Change in the TEU, without changing the value of the TQQ. This will cause an
imbalance. The inverse process of reducing dimensionality leads to an avalanche-like
release of a huge amount of energy. This is a Big Bang. The fact of the Big Bang speaks of
the finiteness of the significance of TQQ for our Universe. And the fact that the TQQ is not
equal to infinity leads to the conclusion that the quantum of space also has, albeit small, but
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not equal to zero, a value. Therefore, if there was a Big Bang in our Universe, then this is
proof of the discreteness of space in the Universe. The process of transition of crystalline
vacuum into three-dimensional vacuum let's call evaporation of vacuum. In this case,
where evaporation occurred, the possibility of breakdowns arises back to the fourth
dimension. Electron-proton pairs are born only in the first instant, when the curvature of
three-dimensional space is large, then only pairs that are symmetric in mass. And then the
formation of the first hydrogen atoms. And now, inside our Universe, there are remnants of
a crystalline vacuum, and evaporation is still ongoing. As the crystalline vacuum evaporates,
the three-dimensional Universe expands. When it all evaporates, the expansion of the three-
dimensional Universe will end. In the first instant, after the Big Bang, the five-dimensional
vacuum passed into four-dimensional. This transition predetermined the value of q, the
depth of the fourth dimension. Further, only three-dimensional space expands. Thus, the
magnitude of the charge of the electron and the proton, and their mass, are predetermined by
the values of the parameters of the TQQ and TEU. What could lead to a change in the
TEU? A collision with another similar multidimensional formation, which has its own
values of TEU and TQQ, is supposed.

GRAVITATIONAL INTERACTION,

ELECTRICAL ATTRACTION AND REPULSION,

DARK ENERGY.

The energy density of the quanta of space, hereinafter referred to as the density,
determines the pressure in the fourth dimension of an elementary particle, which is in
equilibrium with pressure, in the three-dimensional component of the same particle. Our
proton is a stable state of a four-dimensional object, with its density. The vacuum around the
proton is a three-dimensional object. It also has its own density. Both proton and vacuum
consist of quanta of space. There is an interaction between the proton and the vacuum,
which does not upset the equilibrium between the proton density and the vacuum density.
The proton exerts pressure (F proton) on the quanta of the vacuum surrounded by the
proton. Also, vacuum quanta exert pressure (F vacuum) on the proton. This is shown
schematically in Fig. 17, where Av is any point in space around a proton. With increasing
distance from the considered point of vacuum Av to the proton, their mutual pressure on
each other decreases.

F proton
—_——

——
F vacuum

Fig. 17. Interaction of a proton with a vacuum

Consider the interaction of two protons. We'll assign them numbers 1 and 2. First,
consider the interaction of their three-dimensional components. In Fig. 18 point Av, this is
the middle of the distance between protons.
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Fig. 18. Gravitational interaction of protons

In point Av , the pressure F1A on the vacuum from the side of proton 1 is equal to the
pressure F2A from the side of proton 2. The directions are strictly opposite. The total
pressure vector for vacuum is zero. And the point Av itself, also exerts pressure F1A on the
proton 1. Point Bv is located from proton 1 at the same distance as point Av, but only in the
opposite direction of three-dimensional space. In it, both protons exert pressure on the
vacuum. The pressure of proton 1 is equal to F1A. The pressure of proton 2 at point Bv is
F2B. Total proton pressure F3B = F1A + F2B. The return pressure of a vacuum is also
F3B. The pressure of F3B is greater than F1A. We get that the vacuum located between
our protons presses on them weaker than that located outside, at the same distance. The
three-dimensional component of our protons, as four-dimensional objects, makes them come
closer. Now consider the interaction of constituent protons in the fourth spatial dimension.
In Fig. 19 plane, this is our three-dimensional space. The fourth dimension is perpendicular
to him. At points 1 and 2 are protons. Point Av is the middle in three-dimensional space
between proton 1 and proton 2.
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Fig. 19. Breakdown pressure of two protons

The breakdown pressure of protons 1 and 2 at the point Av is added up. F1A is the
pressure of breakdown into the three-dimensional space at the point Av from proton 1, F2A
is the pressure of breakdown into the three-dimensional space at the point Av from proton
2. Total pressure F12A = F1A + F2A. At point Bv, located from proton 1 at the same
distance as point Av, but in exactly the opposite direction, we have pressure FIB from
proton 1 and pressure F2B from proton 2. Total pressure F12B = F1B + F2B. Since at the
point Bv the pressure of the proton 2 is weaker than at the point Av, we get that F12A is
greater than F12B. The response pressure of the vacuum, in three-dimensional space at point
Av, and on proton 1, and on proton 2 is greater than on proton 1 at point Bv. The fourth
component of space, which is inside our protons, make them push off from each other. Now,
instead of proton 2, we take antiproton 2. In Fig. 20 point Av is located in the middle
between the proton 1 and the antiproton 2, in three-dimensional space.
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Fig. 20. Breakdown pressure from proton and antiproton

Point Bv is located from proton 1 at the same distance as point Av, but in the opposite
direction. Since the proton and antiproton press in the fourth dimension the same way, on
three-dimensional space, but in opposite directions, their total pressure F12A, at point Av,
will be zero. At point Bv, we have the pressure F1B of proton 1 and the pressure F2B of
antiproton 2. Since proton 1 is closer to point Bv than antiproton 2, the value F12B = F1B -
F2B is greater than zero. So, at point Bv, there will be pressure on the three-dimensional
space, modulo, greater than zero. Vacuum response pressure will lead to the attraction of the
proton and antiproton. So, gravity, is the result of interaction with the vacuum of the three-
dimensional component of our particles. Electric attraction, or repulsion, is the result of the
pressure of breakdowns, in the fourth dimension, onto three-dimensional space. Further,
some consequences of our article.

In Fig. 21 depicts, in the form of a sphere, a three-dimensional Universe.

Fig. 21. Three-dimensional Universe

Let some object C1 be located at point 1. By the word object, further, we can mean a
star, galaxy, or a cloud of hydrogen. For an object at point 1, there is such a point 2, in the
universe, that situation in Fig.18 will give equality of vacuum pressures from points Av and
Bv on object C1. The distance between the points, determined by the time that light travels
from point 1 to point 2, is comparable to the age of the Universe. In fact, they are located at
opposite ends of the Universe. In Fig. 22 shows a situation where F1A = F3B.
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Fig. 22. Lack of attraction

If at point 2 there is an object C2, then we get that the objects C1 and C2 do not attract
and do not repel. The attraction between them caused by the three-dimensional component
is zero.

Now let between our objects C1 and C2, which are located at points 1 and 2, be the
remainder of the crystalline vacuum. In Fig.23, this is object C3 at point 3.

o(-)® () e

R2 R2 R1 | R1

Fig. 23. Scheme of gravitational repulsion

At points 4 and 5 we have a three-dimensional vacuum C31 and C32. The distance
between points 1 and 3 is equal to the distance between points 1 and 4. The distance
between points 2 and 3 is equal to the distance between points 2 and 5. Crystal vacuum C3
creates additional pressure on objects C1 and C2. As a result, the pressure from point 3 on
object C1 is greater than from point 4. Correspondingly, the pressure from point 3 is higher
on object C2 than from point 5. Therefore, if between objects at points 1 and 2, in Fig. 21,
there is a region with crystalline vacuum, then repulsion will act between them. The
crystalline vacuum, is the dark energy that pushes objects in the Universe. Note that around
the place where the crystal vacuum is located, the density of the substance will be very
small. Such places in the Universe are called voids. And the photons passing through the
voids will interact with the crystal vacuum and the light will be refracted. In different
directions from the Earth, the distribution of the remnants of the crystalline vacuum is not
uniform, therefore the expansion of the Universe in different directions is not uniform.

DARK MATTER.

We need the need for dark matter to explain, say, not the scattering of stars in galaxies,
when they rotate around the centers of galaxies. Without the dark matter that pulls them
toward the center of the galaxies, the stars should have been removed , rather than rotate,
around the centers of the galaxies, in the center of which are black holes. Could, still not
open, stable heavy neutral particles exist. In our article, a stable neutral particle must contain
two breakdowns in the fourth dimension at once. And these breakdowns must be of various
kinds so that there is no annihilation. A neutron-type compound, but only with a heavy
electron and a heavy proton, is excluded, since ordinary electron and proton are the only
stable states for breakdowns of the first and second kind. Now let's look at a neutrinos or
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antineutrinos filled with a large number of quanta of space. The rotation in the fourth
dimension, in such a connection, should be directed in one direction. The spin of this
particle is 1/2. Fig. 24 shows, schematically, heavy neutrinos and antineutrinos.

4th dimension axis

+
A or al three-dimensional space
heavy neutrino heavy antineutrino
spin = 1/2 spin=1/2

————m- rOtation

Fig. 24. Heavy neutrinos and antineutrinos

Such a particle, with a large mass, can be stable only hypothetically. Collision of it, with
something, will lead to the formation of a drop. The decay of this drop will lead to the
transition of heavy neutrinos or antineutrinos into ordinary neutrinos and antineutrinos.
Consider another consequence of our article. An electron, proton, neutron interact with the
quanta of space, and consist of quanta of space. When these particles move, the density of
these four-dimensional particles increases. This means that they can draw in quanta of space
into themselves, or return them back to a free vacuum. It turns out that a moving particle can
drag out quanta of space that are in the vicinity of the particle in a vacuum. Conversely, a
moving stream of quanta of space will drag particles along with it. If you take a massive
object that rotates around its own axis, it will cause the quanta of space that are outside this
object to move around it. Stars in a galaxy that revolve around a black hole move in a
vacuum stream. And they cannot escape from this stream. This is shown schematically in
Fig. 25.

gt AN
fd HH

black hole vacuum flow

T L

Fig. 25. Vacuum rotation

After the Big Bang, the formation of a three-dimensional vacuum led to large flows of
this vacuum. If the formation of galaxies occurs inside such a stream, subsequently, then
they will continue to move together, inside this stream. That is, the vacuum flows can move
along a closed path around massive bodies, and along longitudinal paths inside the
universe. Thus, dark matter, which makes objects in the Universe move together, is a
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moving stream of vacuum. To break out of such a stream, the objects are prevented by the
vacuum itself.

CONCLUSION.

I would like to hope that the assumption of the fourth spatial dimension, which in this
article explains the essence of the charge of elementary particles, their structure, as well as
the expansion of the Universe, will correspond to reality. Although there is some benefit in
fairy tales as well.
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Abstract: in Kazakhstan, the genus Ferula includes 51 species. Of these, the most
promising for medical purposes is Ferula stinky (Ferula assa- foetida), which is used in
folk medicine to treat a large number of diseases. Different researchers cite different
areas of industrial reserves of stinky Ferula in Kazakhstan: 36500 ha, 14200.5 ha and
2260 ha in the Turkestan region of Kazakhstan. Stinky Ferula grows mainly on gray-
ground soils, which cover an area of 11 million 448,500 hectares, as well as in the
Sands of Kyzylkum. Taking into account the degree of anthropogenic load on gray soils
and Sands, we believe that stinky Ferula grows on an area of about 4 million hectares
and industrial reserves of medicinal raw materials are much larger than those
identified to date.

Keywords: Ferula smelly, traditional medicine, area of growth, the reserves of medicinal
raw materials.

3AITIACHI ®EPY.JIbI BOHIOYEMN (FERULA ASSA-FOETIDA) B
KA3AXCTAHE JJIS1 MEAUIIMHCKUX LEJEH
Kab6n1anoBa I[.A.l, Mup3aguHoB P.A.z, AKbIMOEKOBa .JI.I[.3
(Pecnybsuka Ka3zaxcran)

"Ka6nanosa Jlunvraz Anmaxankeizel — yuawasca 11 knacca,

cumMHasusa Ne 8;
’Mupsadunos Pawuo A6y-Ackaposuy — dokmop Guonozuteckux Hayk, npogeccop,
Kagpedpa ecmecmeeHHbIX HAYK,
Tapa3sckuii 20cyoapcmeentblii ned0202uecKuil yHugepcumen,

3 Axvimbexosa Jamugpa Jococankvize - yuumens Guonozu,

2umHasusa Ne 8,
e. Tapas, Pecnybonuxa Kazaxcman

Annomayun: ¢ Kazaxcmane poo epyra exiwouyaem 51 eud. M3 nux Haubonee
nepcnekmuena 6 MeOUyuHCKux yeasax gepyna eoniouasn (Ferula assa-foetida), komopas
6 HApOOHOU MeOuyuHe npuMensiemcs O JeyeHus 60IbU0o20 Koauyecmsea 3a001e8anuil.
Pasnvle uccredosamenu npugoosm pasiudHbvie RIOWAOU NPOMBIULEHHBIX 3ANACO8
Gepynvl éonrwouei ¢ Kazaxcmane: 36500 ea, 14200,5 ea u 22602a ¢ Typxecmanckoiu
obnacmu Kazaxcmana. @epyra eonouas npouspacmaem 6 OCHOBHOM HA CEPO3EMHBIX
nousax, niowaou xomopwix 3anumatrom 11 man 448500 ea, a makoce 8 neckax
Kovizviikym. Yuumvieass cmenens aHmpono2enHou HAZPY3KU HA cepo3embl U NECKU, Mol
cuumaem 4mo hepyia GOHIOUAS NPOU3PACMAem HA NIOwWaou oKoio 4 MiH 2a u
NpOMbIULIEHHbIE 3ANACHl JEKAPCMBEHHO20 Cblpbsi HAMHO20 00.bule BbIAGICHHbIX K
HACMOoAWeMy BPEMEHU.
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Knrouesvie cnosa: epyna eonwouas, HApoOHAss MeOUYUHA, HAOWAOU NPOUPACMAHUS,

3anacvl 1€eKapCmeeHHO20 Cblpbil.
VK 581.6

®epyner Kazaxcrana o ®iope [1] n no C.A. ApsictanranueBy[2] u no JL.K. CaduHoit
¢ M.I'. [lumenoBsiM [3] BritowaroT 48 BumoB. JILM. I'poasunckas ¢ coaBTopaMu [4] mpu
M3y4YeHUH JICKapCTBEHHBIX pacTeHMH KaszaxcTaHa BBISBWIM €lle TPU BHUIA U BCEro B
Kazaxcrane nHacuumtbiBaetcs 51 Bua ¢epyn. M3 wux JL.M. I'popsuHcKas ¢ coaBTOpamu
BbIIEIH 15 BUOOB (epyn IpuMEeHIeMBIX B HapoaHOW MenunuHe. DtoFerula assa-foetida,
F. caspica, F. diversivittata, F. furulaeoides, F. iliensis, F. karelinii, F. pallid, F.
penninervis, F. sumbul, F. songorica, F. schair, F. teterrima, F. transiliensis,
F.tschimganica, F. tenuisecta. VI3 uux ¢epyne Bontouedr (F. assa-foetida) mocmsmeno
OTPOMHOE KOJHMYECTBO IyONHMKannii Kak B WHTEepHeTe (Tabmmma [5]) Tak W B HAy4YHBIX
n3maHusax [6-28].

Tabruya 1. Ilpumenenue npenapamog ¢ghepynvl 6ontoueli 6 nevenuu psaoa bonesuetl [5]

ITpumeHeHue Cnoco0, cTpana HcTounuk
TOPSTYHiA BOIHBIN
9KCTPAKT U3
BeicymieHHOH  [Mahran GH, El Alfy TS, Ansari SM. A phytochemical
UCTEepHsl, KOKIIIOLI, SI3Ba N . .
ey Kameznu study of volatile 0{1 of Afghanlan asafetida.
MIPUHUMAIOT BullFacPharmCairoUniv. 1973;12:101-7
BHYTPb,
Adranucran
Duke JA, Ayensu ES. Medicinal plants of China. Vol.
otBap pactenus, | 1. Algonac, Michigan: Reference Publications Inc;
TJIMCTOTOHHOE Kwuraii, Henaun, 1985. pp. 52-361; Bhattarai NK.
Eruner FolkAnthelminticdrugsofcentralNepal. Int J
Pharmacol. 1992;30:145-50
CIa3MOJINTHYECKOE. 1::0522;1/;1?::;[1031( Buddrus J, Bauer H, Abu-Mustafa E, K}.]a.t tab A,
’ Mishaal S, El- Khrisy EA, et al. Foetidin, a
MOYETOHHOE U CYXOro KOpHs . ; . .
GoreyTonoNIee HpUHAMaTOT sesqulterpenmdcourparm from Ferula assa-foetida.
Phytochemistry. 1985;24:869-70
BHYTpBH, Erumner
ameHopes KYIOT Gimlette JD. A dictionary of Malayan medicine. New
cMoiryaca(eTuabl York, USA: Oxford University Press; 1939.
KYIOT Bellakhdar J, Claisse R, Fleuretin J, Younos C.
MIPOTHBOdNMIIEITHYECKOe |cMoiyacaderunpl,| Repertory of standard herbal drugs in the Moroccan
Mapokko Pharmacopoeia. J Ethnopharmacol. 1991;35:123—43
BOJHBIN 9kcTpakT|  Seabrook WB. Adventures in Arabia among the
KOKJIIOIII, aCTMa 1 CMOJIBI, Bedouins, Druses, whirling dervishes and Yezidee
OpoHXxuTe CaynoBckas devil worshipers. New York: Blue Ribbon Book;
Apasust 1927. pp. 99-105
BonublidkcTpakth| Elisabetsky E, Figueiredo W, Oliveria G. Traditional
APOIUIHAK 1T MyKCHH 3BBICYIICHHBIXJINC| Amazonian nerve tonics as antidepressant agents:
TheBHcTeONEH, | Chaunochitonkappleri: A case study. J Herbs Spices
Bpaszunus Med Plants. 1992;1:125-62
TOpOILIOK, Seetharam KA, Pasricha JS. Condiments and contact
Bpaszwmms, Unaus, . . .
IIpUIIpaBa Adranncran dermatitis of the finger-tips. Indian J
’ DermatolVenerolLeprol. 1987;53:325-8
[Takucran
CTUMYJISITOP MCHCTpYaLHH,
OTXapKHUBAIOIIEE,
TJIHCTOTOHHOE,
abponusmai i CTIMYTITOP! i mcnit skeTpakT | Anon Lilly's handbook of pharmacy and therapeutics.
AL MosTa 1 HepBHQH cmonsl, CIITA Sth rev. Indianapolis: Eli Lilly and Co; 1898
CHCTEMBI, MOIIHBIH
CIIA3MOJUTHK
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IlpumeHeHue Cnocod, cTpaHa HcTounuk
Agrawal AK, Rao CV, Sairam K, Joshi VK, Goel RK.
Effect of Piper longum Linn, Zingiberofficinalis Linn
and Ferula species on gastric ulceration and secretion
in rats. Indian J Exp Biol. 2000;38:994—8; Fatehi M,
Farifteh F, Fatehi- Hassanabad Z. Antispasmodic and
hypotensive effects of Ferula asafoetida gum extract. J
Ethnopharmacol. 2004;91:321-4; Platel K, Srinivasan
K. Influence of dietary spices on their active principles
on digestive enzymes of small intestinal mucosa in
rats. Int J Food SciNutr. 1996;47:55-9.

3a00JICBAHUS JKEITYJOUHO- |KUIKHH SKCTPAKT

KHIICHHOTO TpakTa CMOIbL Desai HG, Kalro RH. Effect of black pepper and
asafetida on the DNA content of gastric aspirates.
Indian J Med Res. 1985;81:325-9; Platel K,
Srinivasan K. Influence of dietary spices and their
active principles on pancreatic digestive enzymes in
albino rats. Nahrung. 2000;44:42—6; Pradeep KU,
Geervani P, Eggum BO. Influence of spices on
utilization of sorghum and chickpea protein.
PlantFoodsHumNutr. 1991;1:269-76
Unnikrishn MC, Kuttan R. Cytotoxicity of extracts of
spices to cultured cells. NutrCancer. 1988;11:251-7,
Sato A. Studies on anti-tumor activity of crude drugs.
1. The effects of aqueous extracts of some crude drugs
in short-term screening test. YakugakuZasshi.
aK = aKTUBHOE 1989;109:407-23; Unnikrishn MC, Kuttan R. Tumour
BO3/ICIiCTBUE Ha OITyXOJIH, reducing and anticarcinogenic activity of selected
3HAYUTEILHOC CHUKCHHE spices. Cancer Lett. 1990;51:85-9. [PubMed];
UX pocTa U 3a)MKCUPOBA Mallikarjuna GU, Dhanalakshmi S, Raisuddin S, Rao
yBEJIUUCHUE AR. Chemomodulatory influence of Ferula asafoetida
MIPOIOKUTENEHOCTH mpenaparsl on mammary epithelial differentiation, hepatic drug
JKH3HH, Oecruionue, acaderupl, metabolizing enzymes, antioxidant profiles and N-
BBIKH/IBIII, HACTOMKH CMOJIBI methyl-N-nitrosourea-induced mammary
HPEXKIEBPEMEHHbIE POIBL, carcinogenesis in rats. Breast Cancer Res Treat.
HEOOBIYaHO TPY/IHbIC 2003;81:1-10. Unnikrishnan MC, Kuttan R. Tumour
OoJIe3HEHHBIE U reducing and anticarcinogenic activity of selected
4Ype3MepHBIC MEHCTpYaluu spices. Cancer Lett. 1990;51:85-9.; Lu Y, Xu C, Yang
u Oenmn Y, Pan H. The effect of antioxidant sodium ferulate on

human lymphocytes apoptosis induced by H,0,.
Zhongguo Yi XueKeXue Yuan XueBao. 1998;20:44—
8; Aruna K, Sivaramakrishnan VM. Anticarcinogenic

effect of some Indian plant products. Food
ChemToxicol. 1992;30:953-6

METEOpHU3M, apTepHabHOE
JlaBIIeHNE, KDOBEHOCHEIE
COCY/IbI H KPOBb,
TenaTonpOTEeKIHIO,
YPOBEHb caxapa, HepBHast
cHcTeMa, cepaue,
AQHTHOKCHAAHTHOE,
[POTHBOBHUPYCHOE,
MIPOTHBOrPHOKOBOE,
XUMHOIPO(HUIAKTHIECKHE,
pPOTHBOAHAOETHYECKOE,
CNa3MOJIMTHYECKOE,
THIIOTCH3UBHOC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3459
456/

3amacel ¢epynsl BoHrouel B Kazaxcrane msywanma J[.K. Aiimap6aesa [29-31]. Ona
BeIsIBMIIa 36500 Ta TeppuTopuii mpouspactanus hepyisl ¢ oOnIMM 3anacoM kopuei 1437,9 T
B Illapmapunckom, CaperaramickoM U ApbsicckoM paiionax IOxxHo-KazaxcTanckoit o6macTi
(aeiae Typrectanckoir obmactm). J[.A. AxataeBa ¢ coaBropamm [32] BeIsBHIA 2260 ra
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TuIoiaaeit npouspactranus Gepyisl U 6958 ToHH chipoii i 5140 TOHH CyXOil MacChl CMOJIBI B
Tex xe Tpex paiionax Typkectanckoii odnactu. BerpeuaemocTs (epysibl Ha 1 M onesens! Ha 11
yuetHbIX momankax ot 0,36 (1pas) +- 0,04, 0,41-0,46 +- 0,02 (2 paza), 0,54-0,55 +- 0,03 (2
paza), 0,73 — 0,76 +- 0,04 (3 paza), 0,82-0,83 +- 0,06 (2 paza), 0,92 +- 0,04 (1 pa3).

HTI. I'ememxueBa u 2.B. Ky3smun B 2014 1. [33] BeIiBIWIM Hauboyiee MPOIYyKTUBHBIC
TIPOMBICIIOBBIE 3apociy (pepyiTpl BOHIOUEH B deThIpex paiionax FOxxHo-KazaxcraHckoit oOmacT:
Apsicckom, OtripapckoM, Caperaramckom u Ilapmapuackom. Beero Opumo BeBiIeHO 19
TIPOMBICIIOBBIX MacCHBOB 3apociieil ¢epyisl BoHIoUeH Ha ruromaan 14200,5 ra ¢ cyMMapHBIM
00BEMOM BO3MOXKHOH €KETOIHOMN 3aT0TOBKH CBHIPBS He Ooree 7259,0 T cBEXIMX KOpPHEH.

Takue pasHele mprBoaMMBIe Twiomany 36500 ra [29-31], 14200,5 ra [33] u 2260 ra [32]
NPHUBEIM HAC K PEIICHHWIO BBIIBUTH PEAbHBIC IUIOMIAM W 3amackl (epyibl BOHIOUCH B
Kazaxcrane.

®depyna BoHIOYWAs BCTpEYaeTCsi OTHOCHTENLHO OoOWiIbHO B 4 obnactax Kasaxcrana
Anmarunckol, JXKamoObiickoi, Typkecranckoll n Ha tore KbI3pUTOpIUHCKOH, HO Haubolee
o0MIbHO Tmpom3pactaeT B TypkecTaHCKOH 001acTM Ha TEppUTOPUHM Ka3aXCTaHCKUX
cyorponnkoB. ®depyna BOHIOYAs pPacTeT Ha CaMblX pPa3HOOOPA3HBIX MeECTOOOUTaHHSX:
MIEOHUCTBIX, MECYaHBIX, CYMECYaHbIX, CYINIMHUCTBIX M TIMHUCTBIX. OCOOCHHO 4YacTo
o0pa3zyeT OTHOCHTENBHO TYCTBIE 3apOCiIM Ha CEpO3eMax CEBEPHBIX M  IOXKHBIXB
AmvaruHckol, JKamoObpuickoit, Typkectanckod u tore Kisputopamackoit obmacreit.llo
3eMEJIbHBIM pecypcaM [34] BbISBIEHBI IIOAAN CEPO3EMHBIX MOUYBKOTOPBIE COCTABIIAOT 11
MitE448500 ra. Kpome Toro ¢epyia BoHIOUYas OOMIBHO MPOM3PACTAET B CEBEPO-BOCTOYHOM
okpauHe KbI3puikymOB. YuuTbiBas uto Ha 60% TeppUTOpUM 3aHATOM CEepO3eMaMH CHUIIBHO
pacnpocTpaHeHa aHTPOIOIeHHas! AEATENbHOCTh U PAaCIIONOKEHBl OOrapHBIE U OPOIIAEMbIe
MaIlH{, TO Ha TUIomanu 6ojee 4 MIIH ra JOJDKHA MPOU3pacTaTh (epyia BoHiouas ($hoTo) u
9acTo B IPOMBIIIJICHHBIX 3amacax 0osee BBIABICHHBIX paHee UCCIEI0BATEIIMU.

Puc. 1. @epyna éonrouan ¢ Capviacawickom patione Typxecmanckou obnacmu, 12 anpens 2020 eooa.
®omo Kabnanosoii /1.

Takum o6pazom, B Kaszaxcrane pox ¢epyna sxmouaer 51 Bua. M3 Hux Hambonee
NEPCIeKTUBHA B MEAMIMHCKHMX Lemsix ¢epyna Bomrouas (Ferulaassa-foetida), xotopas B
HapOJHON MEAMIMHE NPUMEHSIETCs! JUIsl JIeUeH s OOJIbIIOro KojndecTBa 3abosieBannii. PasHblie
MCCIIEZIOBATENH TIPUBOISIT Pa3jINYHbIE TUIOIIA/ M TPOMBIIUICHHBIX 3a11acoB (epysibl BOHIOUCH B
Kazaxcrane: 36500 ra, 14200,5ra u 2260 ra B TypkecraHnckoii obnactu Kazaxcrana. ®epyna
BOHIOUAsI IPOU3PACTAET B OCHOBHOM Ha CEPO3EMHBIX MOUBAX, IUIOMIAAN KOTOPBIX 3aHUMAIOT 11
miH 448500 ra B Ammarunckol, JKamObuickoit, Typkecranckoit u tore K3bpuiopauHckon
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06HaCTeI>i, a TaKyK€ Ha CCBCPO-BOCTOKE HGCKOBKBBBIJIKYMI)I. VuuThiBas CTEIeHb aHTpOHOl"CHHOﬁ
Harpy3ku Ha CEpO3€Mbl U IECKU, Mbl CYUTAEM YTO (bepyna BOHIOYas Mpou3pacTacT Ha IIoMmagn
bonee 4 MIH ra u TNPOMBIIJICHHBIC 3aIrlaCbl JICKAPCTBEHHOI'O CbIPpbsl HAMHOT'O 0oJbIIIe
BBIABJICHHBIX K HACTOALIEMY BPCMEHU.
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Abstract: the article deals with natural barite ores whose origin is associated with
magmatic eruptions, the location of the most powerful deposits. The main methods for
obtaining artificial barium sulfate, precipitation from aqueous solutions of barium salts with
sulfuric acid or sulfuric acid, precipitation from chloride, sulfide and hydroxide with sodium
sulfate or sulfuric acid, purified solutions of sodium sulfate. Processing of natural barite in
various ways, purified barium sulfate can be obtained from natural barite by treating the
finely ground mineral with sulfuric acid to remove impurities from it. Natural barite can
also be purified by dissolving it in molten salts. Main applications of blanfixe, requirements
to raw material for the production of barium sulfate.
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BAKHEMIIHUE TEXHOJIOI' MU MTOJYYEHUSA CYJIb®ATA
BAPUS U3 TIPUPOAHOI'O BAPUTA
EpmyxanoBa C.T., XanupuHoB A.N.? (Poccniickas Denepanus)

! Epmyxanosa Céemnana Tac6oramosna — acnupanm;

*Xaypunos Anexceti Hnvuu - 00Kmop mexnuteckux Hayk, npogeccop,
Kagpedpa mexHono2uu HeOpeaHUYeCKUx eeuecms u Mamepuaios,
Kazanckuii nayuonanvHulil uccie008amenbCKull MexHON02UYeCKUll YHugepcumenn,
2. Kazanw

AHHOmMauuna: 6 cmamve paccmMampusaromcs NPUPooHsie 6apumoguvle pyovl, NPOUCXOIHCOCHUE
KOMOP®IX CEA3AHO C MASMAMUYECKUMU U3BEPAHCEHUSMU, PACHONONICEHUE HAUOOLEe MOUSHBIX
mecmopodicoenuti. OcHosHble CNnocobbl NONY4eHUs. UCKYCCMBEHH020 cylbgama bapus,
ocadicoenue U3 BOOHBIX PACMBOPO8 cojleli 6apus CepHOU KUCIOMOU UTU CEPHOKUCTbIMU
conamu, ocadicoenue e2o U3 Xaopuod, cyib@uoa u uOPOOKUCU CYIbhamom HAmpus uiu
CEpHOU KUCIOMOU, OYUWEeHHbIMU pacmeopamu cyivghama nampus. Obpabomka npupooHoeo
bapuma paziuuHbIMU CROCOOAMU, OYUWEHHDbIL CyTbgam bapus Modicem Obimb NOAYYEH U3
npupoodno2o bapuma 06pabOMKOU MOHKOUSMENbYEHHO20 MUHEPANA CEPHOU KUCTOMOU C
yenvio yoanenus us Heco npumecei. OYucmKy HpPUpooOH020 bapuma MOJICHO HPOU3800UMb
makoice pacmeoperuem e2o 8 pacniasieHHvix consx. OCHOGHvle 001acmu NpuMeHeHus
bnangurca, mpebosarnus, npedvisisiemvie K Colpbio 0Jis ROJYYeHUs. Cyibpama 6apusi.
Knrwouesvie cnosa: oapum, dnanghuxc, cyropam bapus, ocadicoenue, ouucmka dapuma,
soccmanosiieHue bapuma, Wuxma.

UDC 661.69

The atomic clarke of barium is 0.005%. It is a part of silicate and other rocks, but the
raw materials for producing barium compounds are only the minerals barite or heavy spar
BaSO, and viterite BaSO;. The most important industrial deposits are barite, the origin of
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which is associated with magmatic eruptions. In such deposits, barite is one of the main
minerals of the vein and is accompanied by quartz, fluorite, carbonates and heavy metal
sulfides. Barite occurs as secondary accumulations in sedimentary rocks in the form of
nodules, veins, and sometimes strata. Barium compounds are adsorbed by negatively
charged particles of manganese hydroxides and are therefore satellites of colloidal
manganese ores.

The most powerful deposits of barite are concentrated in the Trans Caucasus (Kutaisi,
Ganjin, Shamkhor, Katar-Kovart, Aktal, etc.), where the BaSO, content in ores sometimes
reaches 97%, in Central Asia and in the adjacent areas of Western Siberia. There are also
BaSO, deposits in the Urals. In the Altai, barite is found in deposits of polymetallic or lead-
zinc ores, from which lead, zinc, copper, iron, and silver sulfides are extracted to form a
barite concentrate (Zmeinogorskoye, Leninogorskoye, Belousovskoye, Berezovsky,
Salairskoye, and other deposits). Sorting the ore of the Zmeinogorsky Deposit gives barite
with a content of 98% BaSO,.

Ground barite of all grades for the grading are divided into class a (filler) for which the
sieve residue of 0.085 mm should be no more than 1% on a sieve 0,15 mm - not more than
0.1%, and class B (weighting), for which the sieve residue of 0.085 mm should be no more
than 5%. The best grades of lump barite and high-quality ground barite are used in the paint
industry. For the production of barium salts are usually used bulk barite of grades I and II
and barite concentrate.

Artificial barium sulfate is produced as a fine powder in the following ways:

1) Precipitation from aqueous solutions of barium salts with sulfuric acids or sulfuric
acid salts [3]. In addition, sulfur and sulfur anhydride can be used for precipitation. Barium
sulfate in production is obtained mainly by precipitation of it from chloride, sulfate and
hydroxide with sodium sulfate or sulfuric acid. When barium sulfate is deposited from
aqueous solutions of its chloride, a product is obtained that is contaminated with sodium and
calcium chlorides, and from the sulfide - with sulfur compounds chlorides, and from the
sulfide - with sulfur compounds.

The best quality product is obtained when it is produced from aqueous solutions of barium
hydroxide when precipitated with purified solutions of sodium sulfate. To get rid of the alkali, the
resulting paste is acidified with pure sulfuric acid. In all cases, a better product is obtained when
it is precipitated from water-soluble barium salts with sodium sulfate, rather than with sulfuric
acid, since solutions of sodium sulfate are better purifying than sulfuric acid. More promising is
the production of barium sulfate from aqueous solutions of its hydroxide by the absorption of
sulfur anhydride or sulfur dioxide with a low content of SO,.

2) Processing of natural barite in different ways. Purified barium sulfate can be obtained
from natural barite by treating the finely ground mineral with sulfuric acid to remove
impurities from it. Thus, when treating barite with oleum, BaSO, is dissolved, and then,
after separating the insoluble residue, it is released when the solution is diluted with water.
When processing natural barite with hydrochloric acid, aluminum, iron, and calcium
compounds pass into the solution, and BaSO, and SiO, remain in the sediment. For such
processing, it is advisable to use rich barites. Thus, a product containing 99% BaSO, and
1% SiO, was obtained from a mineral containing 95-98% BaSO,, 1-2% SiO, and 1-3% Cao,
Al,O;, Fe,0; after double treatment with hydrochloric acid with a density of 1.19 g/cm3,
diluted with 1:10, for 2 hours during boiling with subsequent washing of chlorine ions with
water. It was found that the admixture of inert SiO, does not interfere with the use of the
product for radioscopy.

Purification of natural barite can also be performed by dissolving it in molten salts-NaCl
and CaCl,: after settling the impurities and decanting the melt, it is cooled, and after
processing the solidified mass with water, pure BaSQO, is obtained[3]. This way you can get
BaSO, suitable for the paper and battery industry, only from first-class barite ore [6].
Seemingly simple at first glance, the method is associated with great difficulties in
production. In addition, it does not provide a high quality product [4].
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A method for extracting barium sulfate from natural barite is known by treating crushed
natural barite with mineral acid in two stages at T:W=1: 10 with intermediate filtration,
hydrolysis of the barium-saturated solution, separation and washing of the product [7]. The
method is associated with a high consumption of concentrated sulfuric acid, low solubility
of barium hydrosulfate in 96% sulfuric acid (103 g/l or 50 g/kg taking into account the
density of 96% sulfuric acid equal to 1.83 g/cm3) and instability of reproduction of a high
degree of whiteness of the resulting product.

In the invention of M. H. Akhmetov and et al., the main task is to ensure the stable
reproducibility of a high degree of purity and whiteness of the resulting product by
obtaining a homogeneous solution of barium sulfate in a salt melt when processing natural
barite with a salt melt and complete removal of iron into the gas medium. In the claimed
method for obtaining barium sulfate from natural barite by treating barite with molten salts
followed by cooling the melt, dissolving in water, filtration, washing the product on the
filter with water and drying, a molten salt mixture of sodium and potassium chlorides is
used as a molten salt in a molar ratio of 1:1, barite is introduced into the melt with a mass of
25% or less of the mass of the molten salt, and through a mixed melt at a temperature of
700-800°with a flow of dry hydrogen chloride [8].

To convert barite, which is practically insoluble in water or acids, into a soluble
compound, it is reduced to barium sulfurous. In the future, barium sulfur is easily processed
into any barium compounds. Recovery of barite is carried out almost exclusively in tubular
rotary kilns using coal and natural or generator gas.

Despite the fact that the charge consists of barite and coal, BaSOy is reduced mainly by
carbon monoxide:

BaS0, + 4CO = BaS + 4CO,

Carbon dioxide is reduced by carbon to CO by the reaction of CO,+C=2CO. Above 1000° in
the composition of the equilibrium gas mixture in the presence of carbon, CO, is practically
absent. Therefore, the recovery of barite above 900-1000° proceeds by the total reaction

BaS04 +4C =BaS + 4CO - 138,5 kcal (1)

and when 600-800° for the overall reaction:

BaS0, + 2C= BaS + 2CO,- 56,1 kcal (2)

Due to the endothermic nature of these reactions, heat supply is necessary, for which
natural or generator gas is burned in the furnace, the components of which (CH,4, H,, CO)
also restore barite when they are not fully burned. From the point of view of coal
consumption and heat costs, it is more profitable to conduct the recovery process at low
temperatures, by reaction (2), but since it proceeds slowly, it is preferred to carry it out by
reaction (1), which goes much faster, and for this purpose the temperature in the "hot" end
of the furnace is maintained above 1000°.

The rate of recovery of barite strongly depends on the temperature and grade of solid
carbon reducing agent. In laboratory experiments, barite-containing (in%) was used:. BAO-
64.98, S03-34.13. Ca0-0.26, Fe,05-0.06, Si0,-0.65, H,0-0.08. Reducing agents contained;
dried charcoal-18.8% volatile and 3.8% ash; coke-1% volatile, 0.6% moisture, 9.2% ash;
anthracite -5.4% volatile, 2.6% moisture, 2.7% ash, coal -27.4% volatile, 1.2% moisture,
7.5% ash. The dispersion of barite and reducing agent is 0.13 mm. The amount of reducing
agent was taken with a 60-55% excess of carbon. Coal is a more active reducing agent than
charcoal, coke, and anthracite. Therefore, they prefer to use coal, for example, the brand of
PJ, despite the fact that its consumption is greater than lean coals (for example, anthracite),
which contain little volatile substances.

Factory experiments have shown the feasibility of granulating the charge from flotation
barite and coxic (with a grain size less than 3 mm) with the addition of an 8% solution of
sulfite lye as a binder (8-10% of the weight of the charge) . Due to the porosity of granulated
barite, its recovery is faster than crushed barite, and an equal degree of recovery is achieved
at a temperature ~ 100° lower. The recovery of barite by electro thermal method in a
laboratory single-phase furnace (d = 300mm) with a capacity of 25 kW was studied [3].
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The recovery of barite by gases has great advantages. This results in a pure alloy that is
not contaminated with coal and ash, which greatly facilitates its further processing.

When BaSO, interacts with CO in the range of 700-1000°, mainly Willows and only a
few Vasoses are formed. The rate of recovery of barite by carbon monoxide is
approximately equal to the rate of recovery by coke.

The equilibrium reaction

BaSO, (sol) + 4CO (g)=BaS (sol) + 4CO,(g)

in the absence of free carbon, it is strongly shifted towards the formation of BaS even at
high temperatures. Thus, at 1200°in an equilibrium gas mixture of 91 % C 0, [lg Kr = lg (p4
CO, =p4 CO) =-7690T-1+ 1,2].

Recovery of BaSO, by hydrogen below 700° is very slow, at 850-900° - fast Recovery
of BaSO,4 by methane is slower than by hydrogen, and requires higher temperatures. The
initial rate of reduction of BaSO,4 by hydrogen or carbon monoxide increases in proportion
to the gas pressure (studied up to 600 mm Hg); the activation energy of these reactions is
47,000 and 56,000 cal/mol, respectively. For the reaction

BaSO,(sol) + 4H, (G) =BaS (sol) + 4H,0 (g)

in the range 800-1000° 1g Kp = 5,447+697,5/T.

Recovery of barite by natural gas in fluidized bed furnaces is promising. At 900° for 30-
40 minutes, the recovery rate reaches 94%, and the use of reducing agent (gas) 32-36%.
According to other data, when barite is reduced by products of incomplete combustion of
natural gas (~ 13% H, and 10% CO) for 70-80 minutes at 800-900° and the height of the
boiling layer of 1 m, a "Plav" is obtained containing 62-64% BaS and 10-12% BaSOs. The
degree of use of gases in the recovery process: CO-74% and H,-52%. The granulometric
composition of the alloy is approximately the same as the original barite [3].

Technical and economic and experimental studies show that the most economical
methods are for producing barium compounds from barium sulfide (Fig. 1) [9].
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Fig. 1. Schematic diagram of the production of barium compounds from barium sulfide

These methods ensure the production of high-quality products, high production culture,
the best sanitary and hygienic conditions and the integrated use of raw materials.
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for verification and regression.
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AHHOmMauua: Ha OCHOBe MPAOUYUOHHLIX Meopull cmpykmypul kanumana (meopus M&M,
meopusi KOMAPOMUCCO8, Meopusi NOPSAOKA KIACCUDUKAYUY U TMeopUsi BDEMEHU PbIHKA) U HA
OCHOBE IMNUPUYECKUX UCCLEO08AHULL (PaKMOpOs, GIUAIOWUX HA CMPYKMYpPY KAnumaid 6
Mmupe u Bvemname, cmamvs uyyuiu akmopwvl, KOMOpbule Cblepdiu adCHYI0 POib 8
CMpYKmype —Kanumaud 6bemHAMCKUX OAHKO8, HA OCHOBAHUU Ye20 ONnpeoenuu
ONMUMATLHYIO CIMPYKMYPY Kanumana 0is 3mux 6ankos. Mcxoos uz smoeo, 6 ucciedosanuu
daromcs Hekomopbvle pekomeHOayuu. B cmamve ucnonv3yemces npoepammuoe obecneuerue
EVIEWS 10 ons nposepku u peepeccuu.

Knrouesvie cnoea: onmumanvhas cmpykmypa Kanumand, OAHKOSCKAs cucmemd, OAHKU,
Bvemuanm.

Some theories about capital structure

The Modigliani-Miller Theorem (M&M theory)

This is the opening theory for the research on modern capital structures by Franco
Modigliani and Merton Miller in 1958. With the assumptions are: Perfect market (complete
and adequate information, no taxes, no transaction costs, equal access to capital); No
financial exhaustion costs; Investors and businesses can borrow at the same interest rate;
Businesses with similar business risks operating in the same environment; and All profits
are divisible by the owners (no reinvestment, no growth).

In the two studied cases, the enterprise operated in a taxed environment and in a taxed-
free environment. Franco Modigliani and Merton Miller have reached important conclusions
about corporate capital structure. It is: in the absence of tax, the unlevered and indebted
firms are the same, or in other words, the capital structure does not affect firm value and no
capital structure is optimal. In the case of tax, the value of the levered firm is higher than the
value of the non-levered firm due to the benefits of the tax shield.
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In fact, it can be seen that the assumptions of the M&M theory are completely
unconfirmed. Because the current market is an imperfect one and for businesses the growth
target is top.

The Trade-off Theory (TOT)

While the M&M theory stated that the greater the enterprise value when using debt, the
trade-off theory (Alan Kraus and Robert H. Litzenberger, 1973) explained the phenomenon
in practice that many businesses only used debt within a certain limit. This difference can be
explained when the M&M theory was based on the unrealistic hypothesis, not to mention
the high cost of financial exhaustion when the more debt is used.

Financial exhaustion is the situation in which enterprises are unable to meet their
creditors' promises or respond in a very difficult way. The cost of financial exhaustion arises
from both direct and indirect costs of bankruptcy caused by insolvency.

The trade-off theory held that the firm's capital structure was determined by the trade-off
between the benefits of the tax shield (since interest is tax-deductible) and the cost of
financial exhaustion.

Altman (1984) also compared the present value of financial exhaustion with the present
value of benefits from the tax shield on leverage and concluded that the effect of financial
exhaustion costs on the value of the business and capital structure was very important.
Accordingly, the formula for determining enterprise value is as follows:

The value of the business = Enterprise value if fully financed by equity + Present value
of tax shield - Present value of financial exhaustion expense

Thus, the trade-off theory stated that each firm had an optimal capital structure
corresponding to a certain debt ratio, and firms must weigh the tax shield benefit from
interest and exhaustion costs to decide the level of using debt so that the enterprise value
could reach the maximum.

The trade-off theory also has some limitations, because: (1) It is difficult to determine
the indirect cost of the financial exhaustion cost (prestige, reputation, loss of customers...),
and (2) The fact that many enterprises still perform well and succeed in unexplained while
the debt utilization ratio is much lower than the optimal debt ratio determined by theory.

The Pecking Order Theory (POT)

The pecking order theory (Stewart C. Myers, Nicholas S. Majluf, 1984), explained
corporate finance decisions on the basis of asymmetric information (assuming that
management is aware of the future performance of a firm more than outside investors) and
corporate administrators acting in the interests of existing owners.

The pecking order theory did not mention whether an optimal capital structure have
existed or not, but emphasized the choice of funding sources for the operation of the
business. In which, businesses prefer to use internal funding sources such as retained
earnings or high liquidity assets being in excess. In case the internal funding source is not
enough to finance investment opportunities, enterprises will seek external funding in the
direction of minimizing costs due to asymmetric information. In theory, the firm will have
the next priority to use debt first compared to mobilizing from owners, because the cost of
debt is lower than the cost of using preferred equity and ordinary shares. And more, the use
of debt also does not distract the firm's control, and, due to asymmetric information,
investment opportunities do not have to be disclosed to the market.

The order of priority to use corporate funding sources according to the pecking order
theory is:

- Internal capital source.

- In debt.

- Capital contributed directly from the owner.

However, this theory also has limitations such as not mentioning the impact of income
tax, financial exhaustion, and ignoring the negative problems that can arise if managers hold
cash too much.
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Market-timing Theory

The market-timing theory refers to the fact that equities issue shares at a high price and
repurchase stocks at a low price. The purpose of this is to explore the transient fluctuations
in the cost of equity in relation to the cost of the use of other funding sources, which is
mainly relative to the external debt of the enterprise.

This theory predicts the opposite direction of the trade-off theory. In fact, firms tend to issue
shares instead of issuing debt, which means increasing equity and reducing debt when the market
price of the stock is high relative to its book value and market price of that stock in the past. And
vice versa, the enterprise will buy back shares if the market price of the shares is lower than the
price in the past to ensure capital structure balance for its financial safety.

Empirical evidence on factors influencing capital structure

Up to now, there have been many domestic and foreign studies on factors affecting the
capital structure, these studies mention and study capital structure under many effects that can be
listed such as liquidity, business size, rate of return on equity, etc. to provide research models and
results that are highly practical and are the basis for building capital structure policies in
businesses in several countries and groups of countries around the world. In the framework of
this article, the author introduces some important studies as a basis for reference.

According to research by Milton Harris and Artur Raviv (1991), capital structure
theories was mentioned clearly, from the earliest theories like M&M to modern theories.

Ngan Nguyen Thi (2011), studying the factors affecting the financial structure of
commercial banks in Vietnam, the range of research data in the period from 2006 to 2010.
The research pointed out the factors that influence on the financial structure of Vietnam
commercial banks in this period are FA (proportion of fixed assets in total assets), COLL
(proportion of tangible assets in total assets), ROA (rate of return on total assets), ROE (rate
of return on equity), SIZE (bank size), ATR (turnover of assets), GRO (growth rate of
revenue) and FSS (dummy variable, with the participation of strategic shareholders). The
research results also showed that the level of a positive correlation between ROE and the
dependent variable (the ratio of total liabilities to total assets) is high. This is consistent with
the trade-off theory of capital structure and M&M. It means that the higher the profitability
of the business enterprises tend to use larger debt to increase business value.

Nhung Nguyen Thi, Huy Tran Quang, Nhi Do Thi Yen and The Hoang Bui (2014), testing
the factors affecting the capital structure of non-financial enterprises, the study period from 2007
to 2013 and data sources from the State Securities Commission of Vietnam (SSC). The research
pointed out the importance of building a capital structure for the development of the business,
helping to maximize the value of the business, enhancing competitiveness, and growing stronger
with adverse fluctuations from the economy. The study also outlined the capital structure theories
of major economists, outlined the current state of capital structure in non-financial firms in
Vietnam, and at the same time examined the influence of factors, namely ROA (rate of return on
total assets), SIZE (bank size), TANG (fixed asset rate), LIQUIDITY (liquidity calculation) and
TAX (corporate income tax), in that, variable LIQUIDITY has a strong impact on DE (debt to
equity ratio) over the studied years.

Onur Akpinar (2016)’s study had a basis to confirm that firms with more profitable
projects tended to use debt rather than from internal firm sources. With 77 manufacturing
companies in Turkey, 308 observations from 2010 to 2013, the study has identified factors
affecting capital structure such as BANKRUPTCY RISK (bankruptcy risk), VALUE
(business value), PROFITABILITY (profitability), SIZE (size of business), LIQUIDITY
(liquidity), EFFICIENCY (business efficiency), GROWTH (growth rate)), MATURITY
(number of years in the market), DIVIDEND DUMMY (dividend value) and
TANGIBILITY (ratio of tangible assets).

According to Pepur, Sandra, Marijana Curak, and Klime Poposki (2016), it was affirmed
that the internal factors of the business were the decisive factors affecting the capital
structure of large firms in Croatia. This means that external factors also have a positive or
negative impact on capital structure, but this impact is not large compared to internal
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factors. Therefore, towards an optimal capital structure, managers need to pay more
attention to their internal businesses.
Apply theories to determine the optimal capital structure for banks in Vietnam
Based on the classic theories of capital structure combined with empirical evidence, the study
gives out the main factors that clearly affect the capital structure of commercial banks in
Vietnam, which are: LIQ, TAN, ROE, SIZ, TAX, GRO, and STA. From the selected factors in
the model, the author regress (using EVIEWS 10 software) collected data from the financial
statements from 2010 to 2019 of 26 banks operating in Vietnam (all combined into 260
observations), after that, determine the optimal capital structure based on the following formula:
LEV;; = By + B1*LIQ; + B2*TAN; + B3*ROE; + B4*SIZ; + PBs*TAX; + Bs*GRO; +

B7*STA + &

In which the dependent and independent variables in the model are:
LEV;, is the ratio of total liabilities to total assets of the bank i year t.
LIQj is the bank's liquidity 1 year t.
TAN; is the bank's ratio of fixed assets i year t.
ROE;; is the return to equity of the bank i year t.

SIZE;; is the bank size of the bank i year t.

TAX| is the tax of the bank i year t.
GROy; is the growth rate of the bank i year t.
STA is the state property of the bank i year t - dummy variables.

;¢ 18 the error.

According to the theoretical model, ROE have two-way effects that increase or decrease
the enterprise value. The remaining 6 factors LIQ TAN SIZE TAX, and GRO have the
same direction, while STA have opposite effects.

Table 1. Regression results by using EVIEWS 10 software

Dependent Variable: LEV
Method: Least Squares
Date: 06/29/20 Time: 15:43
Sample: 1 260

Included observations: 260

Variable Coefficient Std. Error t-Statistic Prob.

C 0.417798 0.038121 10.95988 0.0000

LIQ 0.017579 0.014256 1.233139 0.2187

TAN -1.781372 0.264784 -6.727651 0.0000

ROE 0.090266 0.038245 2.360199 0.0190

S1Z 0.035147 0.002476 14.19554 0.0000

TAX -0.013844 0.002071 -6.685663 0.0000

GRO 0.005018 0.006630 0.756786 0.4499

STA -0.012358 0.005851 -2.112220 0.0357
R-squared 0.757890 Mean dependent var 0.909551
Adjusted R-squared 0.745051 S.D. dependent var 0.040802
S.E. of regression 0.023504 Akaike info criterion -4.633025
Sum squared resid 0.139212 Schwarz criterion -4.523466
Log likelihood 610.2933 Hannan-Quinn criter. -4.588981
F-statistic 75.50436 Durbin-Watson stat 0.756388

Prob(F-statistic) 0.000000

From the regression results, the author draws the regression equation as:
LEV = 0.418 + 0.0178*LIQ - 1.781*TAN + 0.090*ROE + 0.035*SIZ - 0.014*TAX +

0.005*GRO - 0.012*STA
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Replace the average 2019 parameters of banks, then:

LEV = 0418 + 0.0178*%0.634725 - 1.781*0.005340 + 0.090*0.122076
+0.035%19.22305 - 0.014*12.85804 + 0.005*0.142491 - 0.012*0.153846 = 92.245%

This indicates that, considering the industry characteristics, the debt ratio by the market
value of banks should be at 92.245%. The regression results also showed that 5 statistically
significant variables (with significance at 1% and 5%) impact on the ratio of total liabilities
to total assets (LEV). Significant factors affecting LEV include the ratio of fixed assets to
total assets (TAN), the return to equity (ROE), bank size (SIZ), tax (TAX) and state
ownership (STA). In particular, ROE and SIZ have a positive impact on LEV, the remaining
three factors have a negative impact on LEV (Table 2).

Table 2. Relationship between independent variables to LEV

Characteristics Relationship following the

study

LEV

LIQ Positive
TAN Negative (1%)
ROE Positive (5%)
S1Z Positive (1%)
TAX Negative (1%)
GRO Positive
STA Negative (5%)

The model also explained quite highly the influence of factors in the study on the capital
structure of Vietnamese commercial banks at the rate of 75.79%.

Conclusion and recommendation

The regression method is based on intrinsic factors affecting the firm's capital structure
such as retained earnings rate, firm size, liquidity, growth opportunities, actual tax rates, and
form ownership, etc. to offer optimal capital structure. On that basis, the author gives some
following recommendations:

(1) Banks should aim to adjust debt ratios according to market value in the medium term
on the basis of an optimal debt ratio of 92.245% to suit industry characteristics.

(2) Strengthening the financial capacity

Factors for evaluating financial capacity are shown in the capital, quality of assets, the
ratio of income, liquidity, etc., in which capital is the most important factor, including equity
capital and reserve fund.

In the market economy, equity capital is a legal basis, an important foundation for securing
debts in a business. In the monetary sector such as banking, equity is the vital factor determining
the existence and development of the bank. In the period 2010-2016, the economy witnessed a
race to increase capital at domestic commercial banks. Up to 2019, BIDV (Bank for Investment
and Development of Vietnam) is the leading bank in terms of total charter capital, however, a
limitation in the Vietnamese banking system is the collection of many small banks. Therefore, an
urgent problem for the Vietnamese commercial banking system is to increase equity capital by
adding capital to banks or merging with banks to promote growth, expand the scope of activities,
create resilience and competitiveness both domestically and internationally.

(3) Effective capital management

Capital management is an indispensable part of the bank's existence. Whether a bank
manages capital effectively or not will affect the success or failure of that bank, because the
nature of the capital has a great influence on the liquidity, profitability, etc. of the bank.

In the period 2010-2013, the whole Vietnamese banking system fall into a serious lack
of liquidity. The crisis in Vietnam is a consequence of the global economic crisis, plus the
confidence in credit institutions in the people gradually drops. Therefore, the managers at
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the bank must map out the capital development strategy and manage them effectively, and
must focus on each stage of development.

Administration tasks should be done regularly:

- Maintaining the work of statistics and regular capital reports at commercial banks.

- Building and promoting a model of capital forecasting, creating favourable conditions
for policymakers at the bank.

- Effectively balancing liquidity and profitability at the bank.

(4) Completing credit work

Credit activity is the activity that brings the biggest profit to the bank. Therefore, this
activity is always associated with a series of risks such as operational risks, interest rate
risks, exchange rate risks. The completion of credit work will help the banking system to
perform its key tasks well in the economy, limit potential risks. There are a number of
measures to improve credit work, such as:

- Developing a flexible credit policy, changing according to market fluctuations, both
encouraging the key industries of the economy, while controlling and bringing efficiency and
safety.

- Standardizing the credit-granting process.

- Completely handling bad debts, carrying out a debt restructuring, and setting up a risk
reserve fund according to each form of risk.

- Improving the capacity of staff directly involved in the credit process.

- Regularly analysing and assessing risks according to regulations of Basel II and state banks.

(5) Completing the distribution channel system, improving service quality

Network development is to develop distribution channels of products and services of
commercial banks. The network expansion also contributes to the development of the brand
for commercial banks, in order to reach more and more target customers quickly and better
meet the diverse needs of customers.

At the same time, it is necessary to improve the service quality in developing the
distribution channel system. This is also considered an important criterion in attracting
customers to the bank, in order to increase the competitive advantage of the currency
trading sector.
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PA3BUTHUE IIO3BHABATEJIBHOI'O HHTEPECA Y IIOAPOCTKOB
C BAJIEP)KKOU ICUXUYECKOI'O PA3BBUTUSA
KponauyeBa M.H. (Poccuiickas ®enepauus)

Kponauesa Mapuna Huxonaesna — kanouoam ncuxonoeuieckux Hayk, 0oyexnm,
Kagpedpa KoppeKyuoHHOU nedazoeuKku U CneyuanbHol NCUX0I02UL,
Llaopunckui 2ocyoapcmeennvlil neoazocudeckuil yHusepcumem, 2. [Llaopunck

Annomayun: 6 cmamve aAHATUSUPYIOMCS Meopemuyeckue Hnooxoobl K U3VHEHUIO
NO3HABAMENbHO20 UHMepeca Yy Oemeli NOOPOCMKOB020 603PACMA C  3A0EPICKOL
NCUXUYECKO20 Pa38umus, onpeoeiena aKmyaibHOCMb UCCIe008aHUS OAHHOU NPpodaembl O
VUQUUXCSL ¢ 3A0EPIAHCKOU NCUXUUECKO20 PA3GUMUSL, ONPedeNeHO 3HAYEeHUEe NOZHABAMENIbHO20
uUHmMepeca KAk OCHOB8bl  Y4eOHOU  OesamenbHOCmU;, HO00OPAaHbl  MemoOuKu  Ois
IKCHEPUMEHMANLHO20 U3VUEHUsl;, IKCNEPUMEHMANIbHO U3VUeHbl U ONUCAHbL CReyupuyeckie
0COOEHHOCMU NO3HABAMENbHO20 UHMEPecd V NOOPOCHKO8 C 3A0ePIHCKOU NCUXUYECKO20
pazeumusl.

Knwouesvie cnosa: pazsumue, obyuenue, unmepec, NO3HABAMENbHbLI UHMEPEC, 3A0EPIUCKA
NCUXUYECKO20 PA3GUMUSL.

CoBpeMeHHOE OOIIEeCTBO HYXKJAeTCs B aAKTUBHOH JUYHOCTH, CIOCOOHOW K
MMO3HABATEIILHO-ACATEIBHOCTHOW CaMOpEaIn3alid, K MPOSBICHUIO aKTUBHOCTH H
TBOPYECTBA B PCHICHUN XU3HCHHO BaXXHBIX HpO6HeM. Kaxk N3BECTHO, TIEPBOOCHOBEBI TaKou
JIMYHOCTHU HCO6X0)II/IMO 3AJIOKUTH YKEC B JJOUMIKOJIBHOM ACTCTBE. O}IHOﬁ M3 OCHOBHBIX 3a/1a4
pabOTBl  MEAAaroroB  JOIMIKOJIBHOTO  YYPSKICHUS  SBISACTCS  pPA3BUTHE  JTHYHOCTH
JIOLITKOJIbHHUKA, TOTOBHOCTH €0 K INKOJIFHOMY oOyueHmio. [IpoOiema pa3ButHs peOCHKa,
MOJTOTOBKH €r0 K IIKOJIE, CIIOKHA M aKTyajbHa, ¢¢ pa3BUTHE HEPa3pBIBHO CBS3aHO C
nporeccoM (HOpPMUPOBAHUS TTO3HABATEILHOTO HHTEPECA Y TONIKOJIBHUKOB.

Ilo3HaBaTenbHBII WHTEPEC — 3TO MOTPEOHOCTHOE OTHOIICHHE YENOBEKa K MUDY,
peamu3yeMoe B II03HABATEIbHOMN JEATEIHHOCTH 10 03HAKOMIICHHIO C OKPYKAFOIIUM MHPOM,
XapakTepu3yeMoe HaJudueM HHTepeca K IMOCTaBJICHHOW 3ajiaye W €€ PELICHHI0, YMEHUEM
MOOMJIM30BaTh CBOM 3HAHHMS M PALUOHAJIBHO WX HCIOJIb30BaTh B IMPAKTUYECKON
JesTeNbHOCTH. J[aHHO# mpoOieMoli 3aHMManuch Takue ydeHble, kak JL.U. boxxoBna [2],
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ILA. Tansnepun [3], A.K. HycaBuukuii [4],, A.K. Mapkosa [6], .. Hlykuna [7] u apyrue
aBTOphl B 00JacTH Iejaroruueckoil rmcuxojoruu. [lo MHEHHIO OTEYECTBEHHBIX
uccieoBaTeliel, IOUIMHHBIA I03HABATENILHBI WHTEpEC SBISIETCS OCHOBOM YydeOHOM
JIeSITeIbHOCTH, TaK KaK:

® HHTEepec CrocoOCTBYeT (OPMUPOBAHHIO IITYOOKUX M POYHBIX 3HAHHH;

e pa3BUBACT M MOBBHIMIAECT KAYECTBO MBICIUTEIHPHON AEATEIBHOCTH, AKTUBHOCTH B
ydeHUH, OJIaronpusTCTByeT (JOPMHUPOBAHUIO CIIOCOOHOCTEH;

e co3maer Ooyee OJATONPHATHBIA SMONHMOHANBHBIN (OH M TPOTCKaHHS BCEX
MICHUXWIECKUX TIPOLIECCOB.

Ocoboe BHHMaHHE IODKHO OBITH yJENICHO HMCCIENOBAaHUAM B o0jacTu oOpa3oBaHUS U
BOCTIMTaHMA JETEH C 3amepKkoil mcuxmueckoro passutus (3IIP), mockonmbky cnermmduxa
nedekra okaspIBaeT BiIMsAHHE HA GopMHUpoBaHKE OyAylIeH JIMYHOCTH, €€ MUPOBO33PEHHS U
yueOHo-mo3HaBateapHOi nestenbHocTH (D.A. bapanosa, 2006; .M. JImutpuesa, 2003;
T.H. Kuszesa, 2005; V.B. YinsenkoBa, 1994 u np.) [1, 5].

Msl HucciaenoBaau MpobieMy pa3BUTHS IO3HABaTEIbHOI'O HMHTEpeca y IMOAPOCTKOB C
3[IP. B wuccnenoBaHWM TPUHAIU YyYacTHE YYEHHKH 5-6 KiaccoB SICHOMOISHCKOM
obmeoOpa3oBarensHON mKONIEI JlammaToBckoro paiioHa Kypranckoit obmactu B Bo3pacte
12 —13 ner. Bce oHM UMEIOT OCHOBHOM AMArHo3: 3a/epikKa MCUXUYEcKoro pazpurus. Hamu
HCTIONIb30BAJINCH METOIUKH «Il03HaBaTeNbHBIN HHTEPECYH, U «UTO HAM HHTEPECHO?»

1. Meronuka «Ilo3HaBaTebHbIIi MHTEpPec» MPOBOAMIACH HAMU JJISl BBISBIEHUS €TO
XapakTepa M HAIpaBICHHOCTH. B pe3yinbTaTe MOMKHO BBIACIWTH TPU TPYIIBI y4YallUXcCs,
KOTOpBIC HAXOJATCS Ha PAa3IMYHBIX YPOBHSAX PAa3BHUTHS IO3HABaTeNbHOro mHTepeca. [Ipm
OIpeielIeHUH ypOBHEN pa3BUTHs MO3HABATEIFHOIO MHTEPECa YYAIIMXCs Mbl ONUPAINCh Ha
CIeIyIolINe TIOKa3aTeld: YPOBCHb IIO3HABAaTENIbHOW  aKTHBHOCTH, BOJIEBBIE U
SMOLMOHAJIEHBIE TPOSBICHUS y4yaIlUXCs B Ipoliecce y4yeOHOM IeATeNnbHOCTH M 3a ee
npenenamu. Hamu oOHapykeHO 3 ypoBHA pa3BUTHS II03HABaTEIbHOIO WHTEpeca y
ydamuxcs - 3J1eMEeHTAPHbI, CPeIHUI, BLICOKHUI.

Tak, omgHa ydYeHHMIla, IO pe3yiabTaTaM IHArHOCTUKM OTHECEHAa HAaMU K BBICOKOMY
YPOBHIO, uTo cocTtaBmio — (20%). OHa oOyiafaeT CHIIBHBIM, TIIYOOKHM M YCTOHYMBBIM
MO3HABATEJILHBIM HMHTEPECOM, KOTOPBIM BBICTYNIAeT KaK CTEP>KHEBOW MOTHB ydueOHOU
JIeITeNIbHOCTH. JIeBOUKY IIPHUBIEKAIOT TyMaHHTapHblE IpeaMeTsl. Bcerna BBITONHSET
JoMamiHue paboThl MO BCeM YYeOHBIM mpeaMmeraM 0Oe3 uckioueHus. EXf cBOMCTBEHHBI
YBIICUCHHOCTb, COCPEIOTOUYEHHOCTb, WHTEIJIEKTyaJbHasi aKTUBHOCTB, IIOJIOKHUTEIIbHbIE
sMoIMM B Tpolecce y4eOHOW nesrenbHOCTH. Kak MOTHB y4eOHOH JeSTEIbHOCTH
MO3HABATEJILHBI MHTEPEC 3aHUMAeT BBICHIYIO CTENEHb B CTPYKType MOTHMBALMU YYEHUS,
Jaree MAYT TakHe MOTHUBBI Kak MpodeccCHOHaIbHas HANpPaBICHHOCTh, JOJT Iepen
poauTesiMU, n30eranne HeMmpUATHOCTEH WK TIOTepsl aBTOPUTETA B KIacce.

JIBoe y4eHHMKOB 00JIaaloT CpeJHMM YPOBHeM Da3BUTHS TO3HABAaTEIHHOTO MHTEpeca,
4qTo cocTaBmiio (40%). Yuamuecs MposBISIIOT N30MPaTENbHOE OTHOIICHUE K OTIPEISIICHHBIM
npeaMeTaM, aKTUBHOCTh NPU NOOYKAAIOMNX JEHCTBHAX YYHTENs, IPEANOYHTAIOT HE
TBOPUYECKHH, a TOUCKOBBIH, pexKe PerpOyKTHBHBIN BHI] YUeOHOHU /eATEIbHOCTH. YUarcs Ha
“getpipe” U “Tpu”. Ilo3HaBaTENbHBIA MHTEPEC KAK MOTUB YYEHHUS 3aHMMAaeT CEpPeIUHHOE
MECTO B CTpPYKType MoTUBauuu yueHus. OH HaxogUTCA CIEAOM 3a MOTHBOM
OTBETCTBEHHOCTH Iiepesl cBoel Oynmymieli cembeil. [lamee CTOMT MOTHB Joira Iepesn
poautensMu, yduutensMu (“...OHM Belb B MEHsS BEpAT, 1 HE JOJDKEH UX pacCTpauBaTh
CBOMMH OIEHKaMHM, IO9TOMY MHE HAaJ0 yIUTHCSA Ha “4eTeipe” W “mATh’...”), 3HAUMTEIbHOE
MECTO B CHCTEME MOTHBAIIMM YYCHHS 3aHMMAeT MOTHB H30eraHusi IUIOXHX OIICHOK,
HEI0BOJIBHBIX OLIEHOK CO CTOPOHBI YUUTEJIEH U POAUTENEH.

CnaOprii HernmyOOKHi, HEYyCTOMYMBBIN ITO3HABATEIBHBIA HMHTEPEC, COOTBETCTBYIOIIMH
HHM3KOMY YPOBHIO Pa3BUTHS IPOJIEMOHCTPHUPOBAIN TaKXK€E IBOC YIEHHUKOB, YTO COCTABUIIO
(40%). Nx mHTepec xapakTepu3yeTcs aMOp(HOCTHI0 M W3MEHYMBOCTHIO. OHM HHUKOTIA
CaMOCTOATENILHO HE BKIIFOYAETCs B IPOLIECC YPOKA, HUKOI'/Ia HE OTBEYAET 110 COOCTBEHHOMY
enaHuto. Hecucremaruueckoe BBHINOJIHEHHE JOMAIHUX 3aJaHuil CHMXaeT o0beM H
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Ka4yecTBO NpuoOpeTaeMbIX 3HaHWI. BoseBble kauecTBa HE Pa3BUTHI: YacTO OTBIIEKAIOTCS,
HEBHUMATEIIBHBI NP OOBSICHEHHHM HOBOTO  Marepuaia, HpPEANOYTEHHE  OTHAIoT
PEIPOIYKTUBHOMY BUAY YUCOHOH ACATENBHOCTH. YdaTcs Ha “Tpu’” U “deThipe”, “maTepKu”
penku. Xapakrtep uX pabOTHl Ha YPOKE CBHUJETEIBCTBYET O CHUTYaTHMBHOM XapakTepe
MO3HABATEJILHOTO HHTEpeca. YCTAaHOBJIEHO, YTO B CTIPYKType MOTHUBAIUHM YUEHUS
MO3HABATENIFHBI HMHTEPEC CTOMT Ha MOCIEIHEH CTYNCHM, a IEpPBBIE 3aHUMAIOT TaKHe
MOTHBBI KaK: OOIICHHE C APYTMMH, BHEKIACCHBIC MEPOIPHUSTHSA, aTTECTaT, AOJT Mepen
pomutersimu  (“...ygeba - 3TO Moe Opems, Tsbkenas pabora...”). Takum oOpazom,
MO3HABATENILHBIN HHTEPEC, KAK MOTHB YUEHUSI, Y HUX €IIlC HE OCO3HaH.

2. Meronuka «4YTo HaM HHTepecHO?» MPOBOIWIACHK HAMHU C IENIBI0 yCTAHOBICHHUS
XapakTepa ¥ 0COOEHHOCTEH yueOHBIX HHTEPECOB U CKIIOHHOCTEH.

Ilo pe3ynpTaTaM METOAMKHM HaMU BBIBIICHO, YTO NMPEINOYTEHUE UTPOBON AESITEIBHOCTU
HaOmronaetcst y 40% nereit, y 20% gaerelt JOMUHHpYET ydeOHas AesTelIbHOCTh, y 40%
JieTeil — Ipyrue BUABI IESTEIbHOCTH (MYy3bIKa, PUCOBAHUE U Ap.). Y4Yalluecs HaXOIsTCs B
OOJIBIIMHCTBE CBOEM I10J] BJIMSIHUEM HAJIWYHOW CUTYyallMH, BHYTPEHHUIl MUp UX He Oorart.
OTciofa HeyMeHHe MOIYMHATHCS IIKOJIBHBIM TPEOOBAHHUSIM, COCPENOTOYUTHCS Ha 3aJaHHH.
Kak moxasbiBator HaOmopeHus, mnoxapoctku ¢ 3IIP, xoropble B KauecTBe 3HAYMMOMN
JEITEIIFHOCTH BBIACIMINA YYEHHE, 10-PasHOMY OTHOCATCS K Hemy. Cpeam HHX €cTh Te,
KOTOpBIE OoJiee aKTUBHBI Ha YPOKAaX, IPOSBISIIOT OOJIbIIC WHUIMATHBEI IPH BBHIIIOIHCHUN
pasnMuHbIX y4eOHBIX 3amaHuil. Jlpyrue IeTH Ha ypoKax MAacCHBHBI, 4acTO OTBIIEKAIOTCS,
HEpEeIKo HapylIaloT AWMCHUIUINHY, HE TPOSBIIA MHTEpeca K BBINONHAEMOH pabore. OHH
JOBOJIBHO PEAKO TIOJHUMAIOT PYKH, YacTO CTAHOBATCS BCETO JIMIIb CIyHIATEISIMH
oOcyxnaeHuil B knacce. YToOBl BKIIOYUTh TAKMX YYalIUXCs B OOILIyl0 paboTy Kiacca,
HEOOXO/JUM TOCTOSHHBIH KOHTPOJb 332 HHMH CO CTOPOHBI yYHTENs, MOMOLIb U
OMOIMOHAIIbHAS TIOAJIEPIKKA UX CaMbIX HEOOJIBIINX YCIIEXOB.

CpaBHUTENBHBIA aHAIU3 OTHOLICHUS YYall[XCS K OTAEIBHBIM IpeaMeTaM MoKa3all, YyTo
KosmdecTBO  ydamuxcsi ¢ 3IIP, moyoXUTEeNpHO OTHOCSIIMXCA K OCHOBHBIM IpeaMeTam
(60%), Ooutbllie, YeM KOJUYECTBO YYAIIUXCS, MOJIOKHUTEIHLHO OTHOCSIIMXCS K HEOCHOBHBIM
npeameraM (40%). OTo MoXeT OBITH CBS3aHO, C OJHOH CTOPOHBI, C POJBIO OTIACIBHBIX
NpeZIMETOB B y4eOHOW mIporpamMMme KOPPEKIMOHHO-PAa3BUBAIONMIETO OOy4YeHUs B IIKOJE, C
JpYroil CTOPOHBI - C TE€M OTHOIIEHHEM B3pOCIBIX JIOJIEH K HEOCHOBHBIM IpeIMeTam,
KOTOpBIC OHM TEPEAAI0T IIKOJIBHUKAM (POIUTEIH, YIUTEIs).

BosIbIIMHCTBO yYEHHMKOB NPUBJIEKAET CaM NPOLECC BBINOJIHEHHWS TEX WM HWHBIX
JIEHCTBUH, IO CPAaBHEHUIO C COOCTBEHHO COAEPKATEIFHON CTOPOHOM paboThl. Bumammo, 3To
o0ycioBiaeHO OoibIel JOCTYMHOCTBIO, JIETKOCTBIO IS HMX BBINOJHEHHUS OTIEIBHBIX
JIeHCTBUH; yriayOslieHWe B cojepXaHHe M3yuyaeMoro MaTepuana 3aTpyJIHEHO M 37eCh
CIIOKHEe JTOOUThCA ycIexa. DTOMY IPEATNOJIOKEHHIO COOTBETCTBYET M TO, YTO MHOTHE
yuamrecsi ¢ 3[IP ckioHHBI K HauOonee JIETKMM BHAaM pabOThl, K aBTOMAaTHYECKOMY
CIIEZIOBAaHHUIO YKa3aHMSIM y4uTens. VHTepec K CoAep:KaHMIO Yy4eOHBIX NPEAMETOB OOBIYHO
CBSI3aH C HOBM3HOM MaTepuasna, CMEHOW BUIOB paboThl. Yuammxcs ¢ 3[1P B Oonbimeit mepe
NpUBJICKAeT M HarjsHas cropoHa oOyueHus. Y nereit ¢ 3[IP mposBisitoTcs MHTEpecH K
y4eOHBIM TIpeMeTaM, KOTOpble OOYCIIOBIICHBI 3aWHTEPECOBAHHOCTHIO B BBHITOJHEHHH
OTZAEJBHBIX AEHCTBUIl («HPABHUTCS pabOTATh», IIOJy4aeTCs OYEHb OBICTPO» - HECMOTpS Ha
TO, YTO HENpaBHWJIBbHO). IHTepec K conepKaHUI0 YUEeOHBIX IPEIMETOB CBS3aH C OOJIBLINM
JKEJIAHUEM TIOJIyYUTh OJIOOPEHHE Y4YUTENs, CMEHOW BHJOB JESTEILHOCTH U C HOBH3HOM
MaTepHaja, IpuIeM HOBH3HA IOHUMAETCS Y3KO.

Takum o00pa3zom, MO3HaBaTeNbHBIH HHTEpec ToapocTkoB ¢ 3IIP xapaktepusyetcs
HaJIMYAEM CPEIHET0 W HHU3KOTO YPOBHS pa3BHUTHS. Y HHUX HaONIOmaeTcs MpPeIIoYTeHHE
UTPOBOIL, a Tak)Ke K IPYTMM BUAAM JESTEIBHOCTH (My3bIKa, pUCOBaHUE U 1p.) - 40% nered,
u b y 20% netelt moMuHHpYeT ydeOHas nesTenbHOCTh. bompmmHcTBO mereit ¢ 3I1P
NPUBJICKAECT TPOLECC BBINOJHEHUS TEX WM MHBIX JCHCTBHH, a HE COOCTBEHHO
coJiepkaTenbHas CTOpOHa paboThl. Pe3ynbraThl  JMAarHOCTHYECKOTO — 00CIEIOBaHMS
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MO3BOJISIIOT HAMETHUTD JajbHEHIIYI0 paboTy 110 ONTHMH3ALMY 1I03HABATEILHOTO HHTEpEca y
noapoctkoB ¢ 3I1P.
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Abstract: the article deals with the issues of moral and Patriotic education of young people,
emphasizes the role of cultural foundations and traditional values in the Patriotic education
of students, in their awareness of the glorious historical past of Russia, the formation of an
active life position, and describes the importance of Patriotic and moral education in the
modern world.

The article reveals the problem of Patriotic education of young people, the forms and
conditions for the formation of patriotism, the goals of military-Patriotic education.
Currently, in Russia, the understanding of patriotism is limited by the experience of past
centuries. The manifestation of patriotism can be expressed in various forms: pride for your
country, for your people, respect for the history of your country, respect for traditions and
values. Motivational characteristics of activity, ideological and ideological readiness, moral
and ethical stability, evaluative and critical attitude to oneself and others Express the level
of Patriotic education of the individual. The problems of Patriotic education and their
implementation in modern conditions are considered.

To better understand the essence of the problems, I recommend reading this article.

The topic of the article is particularly interesting and relevant in the context of a spiritual
and moral crisis caused by deep socio-economic transformations taking place in modern
Russia. The current social situation makes us think about the revival of lost spiritual values,
about moral and Patriotic guidelines in the education of young people.

Keywords: traditional values, Russian culture, moral and Patriotic education, active
citizenship.
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2. Boponeorc

AHHOmayua: 6 cmamve paccmampusaionics 60NPOCcyl HPABCMEEHHO20 U NATNPUOTNULECKO20
B0CHUMANUSA MOJIO0EIHCU, NOOYEPKUBACMC pPONb KVALMYPHbIX OCHO8 U MPAOUYUOHHBIX
yennocmell 6 NAMPUOMUYECKOM BOCHUMAHUU CIYOEHMO8, 6 OCO3HAHUU UMU CIABHO20
ucmopuyeckozo npowinozo Poccuu, @opmuposanuu axmuHOU HCUSHEHHOU NOZUYUU,
ONUCKLIBAEMCSL  8ANCHOCMb — NAMPUOMUYECKO20 U HPABCMBEHHO20 — BOCHUMANHUA 6
COBPeMEHHOM MUpe.

B cmamuve packpuvieaemcs npobiema nampuomuuecko2o 80CNUManus, Moa00edxicU, Qopmul u
VCRo8USA POPMUPOBAHUA NAMPUOMUIMA, YeTU B0EHHO-NAMPUOMUYECKO20 Socnumanus. B
Hacmoawee epems 6 Poccuu nonumanue nampuomuszma 02paHU¥UEAemcs ONLIMOM
npowinblx cmonemutl. IIposienenue nampuomuszmMa MOJICem EblpadicamvCs 6 pPa3luiHbIX
@opmax: 2opdocms 3a c6010 CMPAHY, 3a CE0U HAPOO, YEaAd CeHUe K UCMOPUL CBOell CIPaHbl,
Oepesicnoe omuowienue K mpaouyuam, yeHnocmam. Momusayuounas xapaxmepucmuxa
0esAMenbHOCIUY,  UOCHHO-MUPOBO33PEHYECKAs  20MOBHOCb,  HPABCMBEHHO-IMUYECKAs
YCMOUYUBOCMb, OYEHOUHO-KPUINUYECKOe OMmHOoweHue K cebe U OKpYICalowum ao0sm
8bIPAIICAIOM  YPOBEHb NAMPUOMUYECKO20 B0CHUMAanus auyHocmu. Paccmampueaiomes
3a0a4u NAMPUOMULECKO20 BOCRUMAHUSA U UX PEaTU3ayUsi 8 COBPEMEHHBIX YCI0BUSX.

Ymobvl nyuwe pazobpamvca 8 cymu npobiem, pPeKOMeHOVIO O3HAKOMUMbCA € OAHHOU
cmamoell.

Tema cmamvu 0COOEHHO UHMEPECHA U AKMYANbHA 6 YCIOGUAX OYXO6HO-HPABCMBEHHO20
Kpusuca,  6bl36aHHO20  2TYOOKUMU — COYUANLHO-DKOHOMUYECKUMU — NPeodpas’osanuamu,
npoucxooawumu 6 cospemennou Poccuu. Cnoocuswasca obuecmeennas cumyayus
3acmaegnaem 3a0yMAmovCs O  GO3DOJNCOEHUU  YMEPAHHbIX OYXOGHLIX YEHHOCmeEU, O
HPABCMBEHHBIX U NAMPUOMUYECKUX OPUSHMUPAX 6 6OCRUMAHUY MOTIOOEIHCH.

Knioueevie cnoga: mpaduyuonnvie yeHHocmu, poCCulickas Kylomypa, HpA6CMEeHHOe U
nampuomuieckoe 60CRUMaHue, aKMUGHAs SpaiCOAHCKA NOZUYUSL.

Beenenne. B coBpemenHoii Poccum TobKO TOCieqHee BpeMs YAETSETCS IOJDKHOE
BHUMAaHHE NATPHOTHYECKOMY H TPaXTAHCKOMY BOCHHTaHHIO. [lOCTENIEHHO NPUXOIUT
MOHUMAaHHE TOTO, YTO MACCHBHOCTh M Oe3pa3nuduue K CBOCH CTpaHe, MOXKET HMPUBECTH K
MaJICHUI0 HPABCTBCHHOCTH M TYXOBHOCTH, W, CIEIOBATEIBHO, K Jerpaganuu PoccHiickoro
obmecTBa, 3a0BEHHIO MCTOPUUYECKON MaMsTH, a co BpeMeHeM W Kk rubdenu OteuectBa. U
MMO2TOMY HeO6XOI[I/IMO BOCHUTBIBATh B JACTAX U MOJIOJCKU I'paKJIaHUHA U TaTpHUOTa Poccun
yepe3 pasnuyHble Gopmbl paboThl, HAPUMEP Yepe3 TOUCKOBYIO JESTENIbHOCTh, BEIb Ha
KyJbT€ TABIIMX TEPOEB BOCIHTAJIOCh HE OJIHO TOKOJEHHWE W HE TOJbKO B CTpaHax
MTOCTCOBETCKOTO MPOCTPAHCTBA, HO U BO BceM mupe [1].

Baxnyro poms B (QOpMHUpOBAaHMHM JIMYHOCTH  MOJIOAOTO  4YENOBEKa  WTpaet
HPaBCTBEHHOCTh. POCCHM Kak HUKOTIa HEOOXOIUMO BO3POKACHHE HPABCTBEHHOI'O HAYala,
MIPEX/E BCEro, YyBCTBA MaTPUOTU3MA.

B.B. IlytuH omnpemenwn NATPUOTU3M KaK TJIABHYIO OOINCHAIMOHAJIBHYIO HACIO
BO3POXKICHHA W OOBCAMHEHHUS POCCHICKOTO o0mecTBa. be3 marpuoTHsma, YyBCTBa
npuyactTHocTH Poccun, e€ BeIMKOMY NPOILIOMY, Mbl HE CMOXEM MOCTPOUTH Hallle BEIUKOE
Oynymee! ITlaTproTu3M — TiIaBHAsl COCTaBISIONMIAS TyXOBHO-HPABCTBEHHOTO BOCIIMTAHUS,
(yHIaMEHT 370pOBOTO TOCYIapCcTBa, OCHOBA €ro JKU3HECIIOCOOHOCTH, OJHO M3 BaKHBIX
ycinoBuit 3¢ (HEeKTUBHOCTH (DYHKIIMOHUPOBAHUS CHUCTEMBI TOCYJAPCTBEHHBIX HHCTHUTYTOB,
0COOEHHO B COBPEMEHHOM MEXTyHapOIHON 00CTaHOBKE [4].
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ITaTpuoTusM, Kak U3BECTHO, 3TO HE MPUPOAHOE, a COLUATBLHOE KAaUeCTBO, U OITOMY HE
Hacienyercst Ouonormdecku, a ¢opmupyercs odbmiectBoM. OIHOM M3 BaXHBIX 3alad
NaTPUOTUYECKOTO BOCIUTAaHUS sBisiercst (opmupoBanue mnoHatus Pomuna. Bepmmna
MaTPUOTUYECKOTO BOCIIUTAHUSI — OCO3HaHWe celsi rpaxaannHoM Poccuu, dopMmupoBanue
HaIlMOHAJIBHON MJIEHTUYHOCTH U COOTBETCTBYIOLIETO €if MHPOBO33peHHs. B 3ToM KOHTEKCTe
Ba)XKHBIC 3aa9H [0 NATPUOTHIECKOMY BOCIIUTAHUIO CTYJICHIECTBA, COCTOSIINE B BEIpAOOTKE
OCHOB TAaTPHOTHIECKOTO MHPOBO33PEHUs, J0OBH K PonmHe, CTOAT mepex CHCTEMOH
POCCHICKOTO ~ BBICIIEr0  00pa3oBaHMsA. 3aJadyd IO  JyXOBHO-HPAaBCTBEHHOMY H
MaTPUOTHYECKOMY BOCIHTAaHUIO ObUIM c(HOPMyYNMpPOBaHBl B JNOKyMeHTax lIpaBuTenbcTBa
P®. Oro Pacmopsukenue ot 29 mas 2015 r. Ne 996-p 06 yrBepxnmenmn «Crpareruu
pa3zButus BocuuTanusa B Poccuiickoit @enepanuu Ha nepuon no 2025 romay», B KOTOpOH
MepeyrCIeHbl OCHOBHBIE TPaJMLHOHHBIE TYXOBHbIE IleHHOCTH Poccum (uenoBexomobue,
CIpaBeNIMBOCTb, Y€CTh, COBECTH, BOJISI, INYHOE JOCTOMHCTBO, Bepa B JOOPO M CTpEeMIICHHE
K HCIIOJHEHHIO HPaBCTBEHHOTO Jojra Iepex camMuM coOol, cBoed ceMbéii M CBOMM
OrteuectBom); Ilocranosienue ot 30 mexadpst 2015 1. No 1493 «O rocynapcTBeHHOI
nporpamMe «llatpuoTnueckoe BocnuTaHue rpaxiaad Poccuiickoit ®@enepanuu Ha 2016—
2020 romei»; Pacmopspkenue ot 12 mapta 2016 r. N 423-p «O0 yTBepKICHHM IUIaHA
MepornpusaTuil o peanuzauuu B 2016— 2020 rogax «Crpateruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 roga». UyBCcTBOM ropocTu 3a KyJIbTypHBIE U
Hay4HBIC JOCTIDKCHHS CTpPaHbl JOJDKHO OBITh NPOHU3aHO OOyYeHHE CTYAEHTOB BCEX
npodueii MoAroTOBKY, BKIIOYast MPENOAaBaHIe TEXHUIECKUX U €CTECTBEHHBIX TUCIUILTHH
[5]. Ho rmaBHYyI0 posib TYT, KOHEYHO, HUTPAIOT COLHUATBHO-TYMAHUTAPHBIC NUCIUIIIMHBI.
BakHo, 4TOOBI JIIOAM 3HAIM HCTOPUIO CBOETO TOCYNApCTBa, HE 3a0bIBajM O IOJBHUrax
MPEJKOB, 3HAIN PYCCKHUE TPAAULIUH U KYJIbTYPY, PYCCKUH S3BIK.

OcHoBHasA 4yacTh. 11 MOJOZOTO YenoBeKa akTHBHAS TPa)JaHCKas MO3MLHUSA CIYXKHUT
3aJJ0rOM peajJn3allid ero TBOPYECKOro M INpogecCHOHAIBHOTO MOTEeHIHMada. B mepuon
MHTEHCUBHOTO Ppa3BUTUS NM(POBBIX TEXHOJOTHH, HWHTEpHETa Ba)XHO HE 3a0bIBaTh o
HPaBCTBEHHOCTH, [IEHUTH TO, YTO HEJIETKUM TPYAOM 3aBOEBAJIM HAIM MPeAKH. Bee yamie Ml
CIBIIIAM O TOM, KaK OCKBEPHSIOT IaMSATHUKH, IEPENUCHIBAIOT HCTOPHUIO, 3a0bIBAIOT
NOABUI'M HAIIMX OTIOB, JeI0B, MaTepeld. VIMEeHHO TpaBMIbHOE HPABCTBEHHOE W
MaTPUOTHUYECKOE BOCIUTAHHE ITOMOXKET HaM B OOph0e ¢ 0ecdenoBeYHOCTBIO, MOCIYXHT
YBaKHUTEILHOMY OTHOILIEHHUIO IPYT K JPYTY.

HpaBcTBeHHO pa3BHTOE MATPUOTHYECKOE CO3HAHNE YMEET MPABMIIBHO COYETAaTh JIMIHbIE
M OOIIECTBEHHBIE WHTEPECHI, IPEOAOJICBATh UY)KIble OOLIECTBY INPOLECCH U SIBICHHUSA,
paspymaromue ero ycrom u moreHIman. CeromHs, B YCIOBUSAX OecHperieeHTHOTO
MOJUTUYECKOTO M HAEOJIOTHYECKOTO  JaBJICHHA  M3BHE, C  HaBSA3bIBAHUEM
MICEBIOIEMOKPATHYECKUX 3aMaJHBIX IIEHHOCTEH, KOTOpble pa3MBIBAlOT HE TOJBKO
MHOT'OBEKOBBIE HPABCTBEHHBIE OpPHUEHTHUPHI EBpoOmbBl, HO M BeAyT K HCYE3HOBCHHIO
CaMOMACHTHU(PHKAINN CTapeHIINX eBPONEHCKUX HAIUil, KaK HUKOTJa BOCTPEOOBAHBI HIIEH
BO3POXKICHHUA  TPAAWIMOHHBIX  MOPAIbHO-HPABCTBEHHBIX  OPHEHTHUPOB.  JlyXOBHO-
HPaBCTBEHHBIE IIEHHOCTU U MaTPUOTHUECKOE CaMOCO3HAHME CETrOJHS SBISIOTCS OCHOBOM
JUISL pEILICHNs] MHOTHX TOCY/IapCTBEHHBIX 3a/1a4.

HpaBcTBeHHOE M MAaTPHOTHYECKOE BOCIIUTAHUE CTYICHTOB HE MOXET OBITh OTpaHHYEHO
paMkamu yueOHoro rnpouecca. OrpoMHOe 3Ha4EeHHE NPUHAUICKUT BHEAY TUTOPHOI pabdore:
9TO W y4yacTHe B BOJOHTEPCKUX IBIDKCHHUSX, M IIOMOIIb BETepaHaM, IOXKHIIBIM JIIOJSIM,
COBMecTHas paboTa 1o yOOpKe TepPUTOPHH, ITOCEIICHHE MY3€eB, BRICTABOK, TOCBSIIEHHBIX
HMCTOPUYECKUM COOBITHSM U T.1. [6].

B Hacrosmiee Bpemst mpe3uieHT Bee OOoTIbIIe yesieT BHUMaHIE TaTPHOTH3MY, BO3POXKIAET
TPAJUIMH, CTPEMHTCS K TOMY, YTOOBI MBI YBaXKaJdHd BETEpPAaHOB, CTapIlee IOKOJICHHE, CBOMX
ponureneil. BaxkHa poip mpenopaBatenell, KOTOPBIE MOJDKHBI YYUTh 3TOMY LIKOJBHUKOB H
CTYZAEHTOB, 4TOOBI HPAaBCTBEHHOCTb Y MATPUOTU3M OBLIN JUIS HAC KaK JOJDKHOE, YTOOBI JIFOIH, B
HIEPBYIO OYEPEb CTAIN JOOpee U YBaXXKUTENbHEE APYT K APYTY, ICHWIH IPUPOY, CBOIO CTPaHY.
Emte Ooee Ba)KHO — 3TO 3aKJIa/Ika TAKUX LICHHOCTEH B CEMbE, PacCKasbl poJUTENe, 0adymIeK 1
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JieqyILeK PO BOIHY, PO MOJBUIY NPEIKOB, PO MPEKPaCcHbIE TPAAULIMH Hallel cTpaHbl. Takon
MOAXO0J, HECOMHEHHO, IPUBEJET K Pe3y/IbTaTaM.

BoiBogpl. Takum 00pa3oM MOXHO clenaTb BBIBOA, 4YTO Ojarojaps Ipoueccy
HNaTPUOTHUECKOTO U HPABCTBEHHOTI'O BOCHHMTAHUS, MOJIOJ0€ MOKOJCHUE CMOXKET M0-HOBOMY
B3IVIAHYTh Ha CBOIO CTPaHy, MOYYBCTBOBATh JMYHYIO CONPUYACTHOCTh K €€ HUCTOPUHU U
KyJIbType M OCO3HATh CBOIO PONb B pasButum OTtedecTBa. s MeHs, Kak it OyAyIIeTo
MPEToaBaTes, 3T0 04eHb Ba)XKHO, T.K. IMEHHO HA HAC JIEXHUT OTPOMHAsI OTBETCTBEHHOCTh
10 BOCTIUTAHUIO MOJIOAEXKH.
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DEVELOPMENT OF A PROCEDURE FOR PERIODIZATION
OF THE RADIAL ARTERY PULSE SIGNAL FOR MEDICAL
DIAGNOSTICS
Guchuk V.V. (Russian Federation) Email: Guchuk455@scientifictext.ru

Guchuk Viadimir Vsevolodovich — PhD in Engineering, Senior Researcher,
LABORATORY OF DYNAMIC INFORMATION-CONTROL SYSTEMS,
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Abstract: the paper deals with algorithmic issues of the process of separating periods in the
pulsed signal of the radial artery. The periodization algorithm is a set of various procedures
for processing an impulse signal that can confidently allocate periods in a signal. It
precedes the rest of the analysis stages. The procedures used in the algorithm are described.
The expediency of their application is discussed. A block diagram of the developed
algorithm for pulsed signal periodization is given. The verification of the developed
algorithm was carried out on a representative sample.

Keywords: pulse signal, radial artery, periodization, amplitude-time characteristics,
composite algorithm.

PA3PABOTKA IPOIIEJYPbI HEPUOU3ALIMHA ITYJIBCOBOI'O
CUT'HAJIA JIYYEBOM APTEPHUH JJIs1 MEIUIIMHCKOM
JTUATHOCTHUKHA
I'yuyk B.B. (Poccuiickas ®enepanus)

TI'yuyk Braoumup Bceonodosuy — Kanouoam mexHuveckux HayK, Cmapuiuil HaAy4Hulil COmpyOHUK,
Jlabopamopust Ounamuyeckux uHGOPMayUoHHO-YNpassaIOuUx CUCEM,
Hnucmumym npoonem ynpasnenust um. B.A. Tpanesnuxosa
Poccuiickas Akademus nayx, 2. Mockea

Annomayusn: ¢ cmamve paccMompenvl an0PUMMUYECKUE 0RPOCHL NPOYECca paz0eieHus
nepuoodos 6 UMRYILCHOM CUSHATE JIy4edoU apmepuu. Areopumm nepuoouzayuu - 5mo Haoop
PA3IUYHBIX  NpOYedyp Oisk 00pabomKu UMRYIbCHO20 CUSHALA, KOMOpble HO380JSIOM
yeepenHo pacnpedensims nepuoodsl ¢ cucHare. OH npeduiecmeyem OCMALbHbIM IMANam
ananuza.  Onucvleaiomest  npoyedypuvl, ucnorvsyemvie 6 anzcopumme. Qo6cyxcoaemcs
yenecoobpasnocme ux npumenenusi. Ilpusedena cmpykmypuas cxema pazpabomanno2o
aneopumma nepuoou3ayuy UMnYIbcHo2o cuenana. I[lposeepka paspabomanno2o aneopumma
npPoOBOOUNACH HA PENPe3eHMAMUBHOU 8bIOOPKE.

Kniouesvie cnosa: nynvcosou cucnan, nyyesdas apmepus, NepuoOU3ayusl, AMNIUNYOHO-
BDEMEHHbIE XAPAKMEPUCMUKU, COCMABHOU ANI2OPUMM.

When solving problems of computer pulse diagnostics [1], at the first stage it is
necessary to develop an the periodization algorithm. The periodization algorithm is a set of
various procedures for processing an impulse signal that can confidently allocate periods in
a signal. There are no detailed descriptions of periodization algorithms with practical
attractiveness in the literature. The types of algorithms discussed below are “sequential”,
“statistical” and “composite” (“combined”, “mixed”). In the sequential algorithm, after
finding S-peak (the systolic peak of the pulse signal), the next S-peak is searched for the
interval [Tmin...Tmax] provided that its amplitude is not less than Amin. To increase the
stability of the algorithm to the variability of the heart rate (HRV), it is necessary to use
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additional procedures, for example, logical analysis in a situation where there is no certainty
that it was possible to find a really next S-peak. The statistical algorithm analyzes the
statistics of peak level distributions on the pulse signal, is analyzes only the amplitude
component. An algorithm of this type usually gives a more adequate picture than a
sequential algorithm. The composite algorithm uses a mixed search strategy for periods and
can include additional procedures for correcting the results of periodization, combining the
positive qualities of different procedures for more successful periodization. Among the
procedures from which the periodization algorithms are arranged, the low-frequency
filtration, smoothing, amplitude sieve, binding to reference points, adaptation of parameters
for a particular signal, are the most productive, as the practice shows. The procedure
"amplitude sieve" filters out peaks with a small level and allows simplify the periodization
process. The amplitude sieve can also be used to ensure the selection of "privileged" S-
peaks, clearly related to (by the amplitude level) to the S-peaks. Such S-peaks are used by
the binding to reference points procedure which is the procedure for using the nearest
preferred S-peak in an ambiguous situation. For a sequential algorithm, the use of privileged
S-peaks allows to continue the periodization in case of premature stopping of the algorithm
due to the absence of a suitable peak in the search zone. Adaptation of parameters for a
specific signal consists of the preliminary periodization and the determination on its basis of
the average or typical length of the period, as well as the level of S-peaks in periods with a
length close to typical. It is necessary to control the correctness of the results of the
application of certain procedures. For example, by using the simplest smoothing filter, A; =
kiAi.; + koA + ki Ajyy, where A is the amplitude of the j-th signal, k, is the weighting factor,
kit+kotk; = 1, the coordinate of the maximum can shift. Besides, the application of a filter
with several iterations sometimes leads to a bias, which is very significant for a diagnostic
evaluation. An important role is played by the very possibility of adjusting the parameters of
the algorithm, and the ease of tuning. The sequential algorithm contains a larger number of
configurable parameters, which can positively affect the periodization of signals which have
a complex structure. In the presence of cardinal artifacts in the signal, the periodization
process can give not only an inaccurate representation of the pulse, but also lead to
inadequate estimates; therefore, in certain known software implementations, the signal is
divided into separate fragments based on visual control (inspection). Fragments with
sufficiently stable characteristics both in terms of pulse amplitude and heart rate are
highlighted and excluded from further consideration periods, for example, the ones that do
not correspond to the "threshold of prudence" [4].

If HRV is of a single-factor (single-module) nature, then it is not difficult to construct a
periodization algorithm that takes into account such fairly simple variations. For example,
with amplitude instability of the rhythmic pulse, sequential periodization algorithms are
more effective, and in the case of a pronounced temporal arrhythmia with a stable level of S-
peaks, statistical algorithms and algorithms using an amplitude sieve work more efficiently.
Practice shows that single-module (single-factor) variations are rare. More often the
transition of the pulse to the rapid rhythm is accompanied by a decrease in signal power and
vice versa, prolonging the duration of the current period can substantially increase the
amplitude of the next S-peak. It is also necessary to take into consideration the belonging of
the pulse signal to one of the archetypes [3]. The construction of the periodization algorithm
was carried out according to a representative sample (~ 300 signals). More than 10 different
of periodization algorithms of different types were realized, the testing of which allowed to
determine the effectiveness or hopelessness of various signal processing procedures. As a
result, a composite algorithm was chosen that combined the statistical algorithm and the
corrective procedure a configurable amplitude sieve. At first, the algorithm searches for
peaks uniquely related to S-peaks. The distribution of the identified S-peaks on the time
scale is then analyzed. If the distance between some neighboring S-peaks is more than
KaTec, where Tc is the average (typical) duration of the period, and Ka is the arrhythmia
coefficient (1,5 ... 2,5) [5], then this correction is performed for this non-periodical region.
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Now lowered the A*min level to search S-peaks. The correction procedure can be organized
in an iterative way - in the non-periodic region, a peak with maximum amplitude is sought
and it is included in the list of S-peaks. Then, the distribution of the peaks at the timeline is
again analyzed, etc. In the first case, the difficulty lies in the choice of A*min, and the
general problem is the uncertainty of the arrhythmia coefficient Ka.

Fig. 2 illustrates the dependence of the amplitude of the peak A(n), and Fig. 3
dependence of the duration of the period T(n) on the number of the period n for real signals
on which the periodization algorithms were being debugged. The illustrations give a visual
representation of the complexity of solving the problem of periodization, in particular, given
the fact that the signals have a fundamentally different amplitude-time structure, and the
periodization algorithm cannot be absolutely universal.

A(n) a A(n) b

A(n) C A(n) d

n n

Fig. 1. Dependence of the amplitude A on the number of the period n

In practice, the most important factor is the very technical implementation of the
procedures used by the periodization algorithms. For example, in the initial procedure for
finding extremums (peaks) it is useful not just to determine local maxima, but to
immediately search for a global maximum in the tolerance zone [(t - D)... (t + D)], where t is
the current time and D is a half zone of tolerance. This allows to simplify further
procedures, as it will clear nearby maxima (ie, get rid of the "palisade"). Naturally, it is
necessary to control the correctness of the results of the application of certain procedures.

When choosing the type of algorithm for periodization, the very possibility of adjusting
the parameters of the algorithm plays an important role along with the ease of tuning. The
sequential algorithm contains a larger number of configurable parameters, which can
positively affect the periodization of signals which have a complex structure. At the same
time, there should be some compromise, since, as practice has shown, adjusting the
parameters to the most qualitative periodization can improve the efficiency of the algorithm
only for the sample that was tuned, significantly worsening the results of the periodization
of other signals. When given the cardinal artifacts, the periodization process can give not
only an inaccurate picture of the signal, but also lead to inadequate estimates. To prevent the
occurrence of such collisions, prior to the periodization, in some known software
implementations, the signal is divided into separate fragments based on their visual control
(inspection). At the same time, fragments with sufficiently stable characteristics both in
terms of the amplitude level and in the frequency of pulsations are singled out, and also
quasi-periods, for example, which do not correspond to a certain prematurity threshold, are
excluded from further consideration. If the variations of the signal periods are one-factor
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(single-module), then it is easy to construct a periodization algorithm that takes into account
such variations. For example, for signals with amplitude instability of the teeth, sequential
algorithms of periodization are more effective. With pronounced temporal variations and a
stable level of prongs, statistical algorithms and "amplitude sieve" algorithms work well.
The practice of analysis shows that single-module (single-factor) variations are rare. More
often the transition from one stationarity (in the sense of the duration of the period) to
another is accompanied by a decrease in the signal power and vice versa, the tightening of
the duration of the current period can substantially increase the amplitude of the next wave.
Regarding the above-mentioned signal splitting into separate fragments based on a visual
inspection, this procedure can be useful in a number of cases. However, there are often
signals in which periods of vigorous operation and low-power periods are mixed either
spontaneously or with some periodicity, which predetermines the inexpediency of their
fragmentation. The construction of the periodization algorithms was carried out heuristically
with testing on a representative sample (~ 10°) of the signals. More than 10 versions of the
periodization algorithms related to the sequential, statistical and composite type have been
implemented. The results of testing algorithms allowed to determine the effectiveness or
hopelessness of various signal processing procedures, as well as to identify the possibilities
of setting the parameters of periodization. Synthesis of algorithms and their debugging were
carried out based on the work of the constructed algorithm of periodization in an
autonomous mode without human participation. Based on the results of the research, a
composite algorithm was chosen for further use and modification, combining the statistical
algorithm and the corrective procedure with a configurable amplitude sieve. In Fig. 5 is a
simplified block diagram of the developed periodization algorithm.

. Set the basic parameters
. Search for peaks in tolerant regions
. Amplitude sieve
. Selection of privileged peaks
. Definition of a typical period
¥
+| 6. Search for the not yet periodized region

L R

A not yet
periodized area
is found?

7. Select the peak with the maximum
amplitude in the non-periodic region
|
¥
8. Completion of the periodization process

Fig. 2. Simplified block diagram of the developed periodization algorithm

The statistical algorithm is realized in a truncated form. With its help, peaks of large
amplitude are sought, which makes it possible to reliably relate them to S-peaks. Then the
distribution of the detected peaks on the time scale is analyzed. If the distance between
certain neighboring S-teeth are more than K, 7, (7. is the average duration of the period, K,
is the arrhythmia coefficient), then correction is performed in this region. The A4,,, level is
set, above which maxima are sought, claiming the status of peaks. The correction procedure
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can be organized in an iterative way. In the non-periodic region, a maximum is sought with
the largest amplitude and it is included in the list of peaks. Then, the distribution of the
maxima on the timeline is again analyzed, and so on.

The verification of the developed periodization algorithm was carried out on a
representative sample. Several variants of the composite algorithm were implemented. As a
result, an algorithm was chosen that combined the statistical algorithm and the corrective
procedure - a configurable amplitude sieve. The analysis of the results of the developed
algorithm has confirmed the acceptable efficiency of the periodization process for very
diverse pulse signals [6]. The author expresses gratitude to Mikhail Coen from Matea Valley
school (St. Illinois, USA) for assistance in preparing materials for publication.
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Abstract: the article is devoted to the work "The paradox of the actor" by the French
philosopher Denis Diderot (1713-1784), which analyzes the most controversial issue for
modern theater concerning the "sensitive" and "rational" components of acting. The
article examines the relevance of Diderot's theoretical treatise, which has had a huge
impact on the world's theatrical aesthetics, and to this day has not lost its significance
for the originality of thoughts regarding the "apologists” of the actor's interior. The
main points are considered, such as the role of imagination and memory in creating an
ideal image, the actor's nature of feelings and experiences, Diderot's ideas about the
ways of playing the "Greatest actor". Artistic images of Diderot's work, such as the
image of the "Ghost" (fantome), are considered as a cross-cutting metaphor of the
"Paradox", with which Diderot tries to explain to himself and his readers the
relationship of the actor and his role. Critical views on the actor's interior from a
modern perspective are considered: a truly modern style.

Keywords: art, actor, role, sensitivity, actor's interior, stability, experience, transformation,
authenticity, transformation, influence, instrument, imagination.

«ITAPAJOKCBI» JEHU ITUJAPO B TEATPE COBPEMEHHOCTH
Capuenko K.B. (Pecny0simka Y30exkucran)

Casuenxo Kpucmuna Braoumuposna — nedazoe,
Kagedpa uckyccmea scmpaost U Macco8blx NPpeoCcmasieHull,
Tocyoapcmeennblii uncmumym uckyccme u Kynomypol Yzbexucmana,
2. Tawxenm, Pecnybnuxa Y3oexucman

Annomauyusn: cmamos noceésuwena mpyoy «llapadokc 06 axmepe» @panyy3cKo2o
@unocogpa enu [uopo (1713-1784 e2.), 6 komopom ananuzupyemcs Hauboiee CHOPHbIiL
Ol COBPEeMEHH020  meampa  60NPOC,  KACAWUUCE — «4Y8CMEUMENbHOU» U
«PAYUOHATBHOUY COCMABAWel aKkmepckou uepvl. Hcciedosanvl axkmyanbHOCMb
meopemuyeckoeo mpakmama /Juopo, okazasuieco KOJLOCCANbHOE GIUAHUE HA MUPOBYIO
MmeampanvHylo 9CmemuKy, u no celi OeHb He YMpamuguieco C0K 3HAYUMOCHb NO
OPUSUHATILHOCMU ~ MbICAell  OMHOCUMENbHO — «AN0N02emo8y  AKMEpPCKoz20  Hympad.
Paccmompensvt ocnogHble nOn0dCEHUsA, MAKue KAK pONib 8000pAXdCEHUs U NAMAMU 8
cozoanuu udeanbHo20 06pasza, axKmépcKou npupode UYY8CME U NepedCUaHul,
npeocmasnenuss Juopo o cnocobax uepvl «Benuuatiweeo axmépay. Paccmompenvl
Xxyoooicecmeentnvle 0bpasvl mpyoa uopo, maxue Kax obpas «npuspaxax (fantome) @
Kawecmee cKeo3Hou memagopul «llapadokcay, ¢ nomowwio Kkomopou JJuopo nvimaemcs
00vACHUMb cebe U ceouM yumamensmM OMHOuleHUs: akmepa u e2o poau. Kpumuuecku
PACCMOMPEHbl 8327510bl HA AKMEPCKOE HYMpPO ¢ COBPEMEHHOU NO3UYUU: NOOIUHHO
COBPEMEHHbILL  CMULL AKMEPCKO20 UCNOIHEHUSI — COYemaHue nepedtCUanus u
npedcmasaenus. Ilpusedenvl coomeemcmeyowue YMO3AKIOUCHUS O NPUBUNESUSLX
Haubonee gonHyOwel u yoeoumenbHol 01 COBPEMEHH020 3pumens aKkmépcKou uzpsbl Ha
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CYeHe - «YYBCMBUMENbHOUY, AUOO «PAYUOHATLHOUY, d MAKI’CEe NPUMEHEHUI0 CUHme3d
9MUX 08YX Cnocob08 aKmépCcKo2o Cywecmeosanus Ha COBPEMEHHOU CYyeHe.

Knrwouesvile cnosa: axmep, pois, 4y8cmeumenbHOCMb, akmeépckoe Hympo, CmabduibHOCb,
nepexcueanue, npeocmasienue,  NepPeONIOUieHUe,  NOOTUHHOCMb,  NpeobpadiceHue,
8o30eticmaue, UHCIPYMEH, 8000padiceHue.

Bre 3aBHCHMOCTH OT TOTO, Pa3lNe/BIM WIH OIPOBEPrald OCHOBHBIC  IOJIOXKCHUS
«[Tapamoxca» Jlenn Juapo nmuTepaTypHBIE W TeaTpalbHBIE KPUTHKH, a TakKe aKTephl U
pEeXHCCepHl, IMOYTH BCE OHM MHUCAIM O KHHWI€ TaK, Kak OYATO IIONTOPHl COTHH JIET HE
OTIENSUIM MX OT BPEMEHH €€ CO3JaHusd. A Belb MNapafgoKC JJaHHOTO SBICHUS - B
«3I1000THEBHOCTI» paccyXaeHuid J(uapo, B WX YAWBUTENHFHOW CO3BYYHOCTH 3aJadaM M
JasHUSAM COBpPeMEHHOro teaTpa. COBpPEMEHHOCTb JTOrO TpyJa, IHpexXJe BCEro, B
MPOHUYECKOM OTHOLICHUH (paHIy3cKoro ¢uiocoda K «amoioreram rojoro HyTpa», B
TBEPAOH YBEPEHHOCTH B HEOOXOAMMOCTH CO3JaHUS «3aKOHOMEPHO OpPraHM30BaHHOTO
TeaTpay ¥, HAKOHEII, B OOIICH CKIOHHOCTH aKTEPCKOW UrPhI K MapajoKCaTbHBIM SBICHUSAM
Ha cueHe. Ha mepBblid B3rnsia, 3Ta cTpaHHas Jr00OBb co3jaressi HPOW3BEACHHSA K
napagokcaM - He IIPOCTO HEKOTOpas OPUIMHANIBHOCTh BKyca Jluapo, a BeIpakeHHE caMoil
CyTH MBIIIICHHs ero 3moxu. OmHako, mo cinoBaMm b. ['myOokoBckoro: «Bot HeOombmas
KHIDKKA TOMOB NMPEMHOTHX TsDKesei...Ynrtaems u quBHmbcsa. Kak ocTpo — coBpeMeHHO
3ByYaT CJIOBa M3yMHTENbHOTO [unpo! DTa KHUTa — OTAOXHOBEHHE, PAlOCTh HECKAa3aHHAS
IUTS KaXIoro Jrodsmero Teatp...» [1, c. 72].

JleicTBUTETPHO, TEKCT ITONyTOPABEKOBOH JAaBHOCTH BEIPHIBAJICS BIIEpeNl, Kak OBl
3acioHsisl coOOM BCEe HANMCAHHOE 3a ATO BPEeMsi O CIEHHYECKOM MCKYCCTBE M Ipeasaras
OTBETHI Ha Psii HEOTIOKHBIX BOIIPOCOB TEATPAIBHOIO «CETOAHA». TeaTpabHble MapagoKChl
Juapo okazanu  KoOJIOCCAJIbHO BO3JACHCTBHME Ha AAJIbHEHIIYIO TEaTpajbHYI ACTETHUKY,
3aJI0)KMB OCHOBBI M NCUXOTEXHUKH CTaHHCIaBCKOro M OnomexaHnku Melepxonpaa. Cyas
[0 BCEMy, C MOMEHTa MosABICHHA TpyAa Jumpo, «rearp NEpeXKUBaHUA» H «TeatTp
npencraBieHus», HecMOTpst Ha To, 4To K.C. CTaHUCIABCKUI TOBOPWI O CHHTE3€ ITHUX
«TeaTpoB» Ha peaJbHON CIEHe, CTall WICOJIOTHICCKA IPOTUBOMOCTABIAThCA. Cam
CTaHHUCIABCKUHA, C BENWYaWIIMM YBJIeUeHHEM mpounTtaBimmi «[lapamokc 00 aktépey,
3aMevay  BHE3allHble COBMAACHUS perutnk Ilepeozo cobecednuka ¢ COOCTBEHHBIMHU
MBICIISIMA O «MEXaHH3Me pabOTHI aKTEépPa» M 00yMBIBAEMO MM B TOT IIEPHOJ «CHCTEME»,
C e€é mazuveckum «ecau 0Ovl», TPEATATacMBIMH OOCTOSATEIECTBAMH, BBIMBICIAMH U
MaHKaMH, KOTOpas H ceifyac 3acTaBisieT W aKTEPOB M 3pUTENCH  BEpUTH
HecymecTByronieMy. M ckonbko yxe BpeMeHH nocne Tpyaa Auapo, yBUIEBIIEro CBET, HAaC
BOJIHYET U HATaJIKMBAaeT HA Pa3MBIIUICHUS CIIOPHBIH BOMPOC O MPEUMYIIECTBE Ha CIICHE
TaJAHTIUBBIX aKTEPOB-TIOApaxkarenei, b0 akTépoB uUrparommx «Hyrpom». . umapo,
TOBOPS K€ O cren(uKe aKTePCKOr0 NCKYCCTBA, HA OCHOBAaHUH CBOETO T€AaTPATIBHOTO OIBITA
W MHOTHX JeT HaONfoIeHWH 3a paboTOH aKTepoB MPHXOAWT K OYCHb HHTEPECHBIM
YMO3aKIIFO4eHUsAIM. J{Uapo meITancs AOKazaTh, YTO aKTE€P BO BPEMsS HCIIOJHEHHS POJIH BCE
BpeMsl OCTaeTcs caMuUM coOOi, o0namas JUINb CBOSH JMYHOCTHIO W HHUKOTJA OT Hee
OTKa3bIBasiCh. JINUHOCTH, KOTOPYIO OH MPEICTABIISIET IO POJIM HA CLEHE, — JIMLIb UCKyCHAast
MMUTALMS 3TON JIMYHOCTH, U YEM UCKYCHEH aKkTep ee UMHUTHUPYET, TEM CHIIbHEE WJUIIO3US,
BO3HHUKAIOILAS y 3pUTENIS, UTO aKTep MEPEBOILIOTHICS B JIPYTYIO JUUYHOCTb, YTPATUB CBOIO.
Hunpo mwmmer: «Kak TONBKO KOTYpHBI COpOIIEHBI, aKTEp HCIBITHIBACT BEIUYANIIYIO
yCTajaocTh, ... HO HET B HEM HH cJela BOJHEHHUS, CKOpOW, TpyCTH, IYyIIEBHOTO
M3HEMOXKeHUs. Bce 3T BrieuaTiieHnst yHocuTe ¢ co0oii BI (T. €. 3putenu) [2, c. 12].

Hdunpo nenmut Bcex mnpodecCHOHATBHBIX aKTEpOB HAa JBa OCHOBHBIX THIA: «aKTep-
MOJpaXaTenb» U «aKTep, CIEAYIOIIMHA TOJNBKO MPHUPOJHOMY [apOBaHMIO», a TaK IXKe
paccMaTpuBaeT WX MPEUMyIIecCTBA IO TPYIIaM - akTepsl MOCPEACTBEHHBIE, aKTEPHI
TAJAaHTJIMBBICE W aKTepHl BEIHMKHE. TaJaHTIMBBIMH MOTYT OKAa3aThCS aKTephl W TOTO, M
npyroro tumna. Ho cBoe mpeamouyTeHWe OH OMATh KE OTHACT «TaJaHTJIMBBIM
nojapaxareiasim». JuIpo cuyuTaer, 4YTo akTepaM «HYTpa» CBOWCTBEHHBI YyBCTBUTEJIHHOCTb,
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HOPBIB, IyIIa, HO HE CTaOWILHOCTh. «MEHs yTBEpHkKAaeT B MOEM MHEHUH, — IIHIIET OH, —
HEPOBHOCTb aKTE€POB, UIPAIOLINX «HYTpoM». He 'kauTe oT HUX HUKAKOW LENbHOCTHU; UTpa
UX TO CHJIbHA, TO cllaba, TO ropsiya, TO XOJOJIHA, TO MSTKa, TO BO3BBIIICHHA. 3aBTPa OHU
MPOBAIAT MECTO, B KOTOPOM OJIMCTAlIM CEroJHs, 3aTO OHHM OJIECHYT TaM, IJe NMPOBAIHINCH
HakaHyHe» [2, c. 12]. PaccmaTpuBas ke paOOTy TaJaHTIMBBIX aKTepOB-NOApakareei,
Junpo BeIAENSET TPYIITy aKTEPOB, KOTOpasi KONUpyeT caMux ceds. OHM MOryT paboTaTh Ha
CIIEHE JOCTaTOYHO SIPKO M CTAOWIBHO, HO UX BBIAGNACT CPEIU APYTUX IOAPAXKATENCH OgHA
HEW3MEHHAsi 0COOEHHOCTh: KOTO OBl OHM HE MIPaJii, MBI YBUANUM Ha CIICHE OJWH U TOT )K€
o0pa3. Kak BHUMAaTeNnbHBIM HAOMIOAATENb, OH HE MPOIYCTHI 3Ty TPYIILy aKTEPOB MHUMO
CBOETO Tepa, 3amMedasi, YT0 OOJBITMHCTBO aKTePOB, (KaKMX M MBI 9acTO HaOII0JaeM B TeaTpe
HAlleTO  BPEMEHM), WCIIONB3YIOMMX ANl MMHUTAIlMM TOJBKO CBOH 00pa3, co BpeMeHeM
BIAJAlOT B MaHEPHOCTb, — BHAWMO, Mg TOrO, 4YTOOBI TIpPHUBIEYh K JIABHO
NpUMeNbKaBIIeMYCsl 00pa3y Kakoe-To BHUMaHHeE.

W Bce-Taxku 0JHO U3 IMaBHBIX OTKPHITUH, koTopoe Jlenu Jluapo caenan 1 TeaTpa, U B
MEepBYIO ouepenb, A cels, 3aKIouaeTcsd B TOM, YTO BCE BEJIUKUE aKTephl, UCIIOJHASA Ha
CIIEHE CBOM POJIM, 3aHHUMAIOTCS BOBCE HE TEM, 4TOOBI J[aBaTh CBOEH YYBCTBHUTEILHOCTH
TMOJIHYIO BOJIIO B HAHOOJIee SMOIMOHAIBHO CHIIBHBIX MECTaX, a TeM, YTOOBI, PYKOBOJICTBYSICh
3apaHee pPa3padOTaHHBIM IUIAHOM, COXpaHss IOJHOE CaMooOiamaHue, TaKk HCKYCHO
CBIMHTHPOBaTh 00pa3 CBOETO IEPCOHAXKA, YTOOBI 3PUTENN TOBEPHIHM B IOUIMHHOCTH U
CaMoro TepcoHa)ka, W ero crpacted. OTcioma MBI NMOHMMAaeM IPOCTYI0O M HEXHTPYIO
UCTUHY: HE 00s3aTeNbHO, K INPUMEPY, PEabHO CTpajaTh Ha CIEHE, YTOOBI 3pHUTEINh
MPOHUKCST W NOBEPWJI TBOMM CTpajaHusaM. Ho Torzma B 4eM KpOETCsl 3TOT «MarmyecKuit
MeXaHU3M» BO3/ACHCTBHS Ha 3pUTEIIsA?

Juapo orMeyaeT XapakTepHBIN AJIs €ro CKJIajla yma OTKpbITHE: «Benuuaimuii aktep —
TOT, KTO TJyOXe W3y4MJ W C HauOOJIBIIUM COBEPLUICHCTBOM H300pakacT BHEIIHUEC
MpU3HAaKd HauboJjiee BBHICOKO 3aJyMaHHOTO HieaJbHOTo obpazax». [2, ¢.19] MHoro mecra
yaenset Juapo B cBoEM Tpyae BooOpakeHHIo, 6e3 KOTOPOro He MOKET BO3HHUKHYTh HU
OJIH XY/IO’KECTBEHHBIH 00pa3, 1 0e3 KOTOpOro Heib3si ObITh HU IO3TOM, HH aKTEPOM, HU
YMHBIM  4YEJIOBEKOM, HH TIIPOCTO YEJIOBEKOM. BooOpaxeHue ompenensier  ypoBEHb
MacTepcTBa akTépa, HACTOAMIMH akTEp K€ IOCTOSHHO K HEMY aleiMpyeT, - 4TO B
MOCJIE/TYFOIIEM TIOATBEPAAT MHOTHE BUHbIE MIPEICTABUTEIN MUPOBBIX TEATPAIbHBIX IIKOJI.

B TpakTare [{napo mpuBieKaeT uiesl HepasAeNbHOCTH TEPEeXUBAHNS U IPEICTABICHUS,
rie onucaHHble (as3bl TOBEJICHHS aKTepa-HaOmoxaTens (co3epuaHue—IIepeKUBaHHe—
3allOMHHaHHE—IIPEICTaBICHHEe—BOCIIPOM3BEICHNE) BayKHBI JJIsI HETO UMEHHO KaK CTajinH,
KaK SJIEMEHTBI OmpejAeNieHHOW mocnenoBareiabHocTu. OOpa3 «mpuspaka» (fantome) —
ckBo3Has Meradopa «Ilapagokca», ¢ moMoubI0 KOTOpoit Juapo neitaercs oOBbSICHUTE cede
U CBOUM UYHUTATEJIIM OTHOILEHUS aKTepa U ero posd. «4YpespbruaiiHo 3anuMaet «IIpuspaxy,
KOTOpBIM IPEACTAaCT HEKOEH MPOMEKYTOUHOHN CYIIHOCTBIO, YMO3PUTEIBHBIM IIOCPEJHUKOM
MEXIy ACHCTBYIOUINM JHUIIOM U HCIIOMHUTEIEeM» [3, c. 135].

T'oBOops 0 COOTHOIIEHWM TeaTpaIbHON NPaBAWBOCTU C IMPABIOW OOBIICHHOHN >XKU3HH,
Hunpo Bocknunaetr: «Heyxenu Bel nymaere, uto cueHsl u3 Kophens, Pacuna, Bonsrepa,
naxe lllekcnupa MOKHO HCIIONHATH OOBIYHBIM PA3rOBOPHBIM TOJIOCOM U TOHOM, KaKHM
Gousitaror toMa, cuns y kamenpka? Her, Takxke Helb3sl, Kak M paccKas3aTh Bally CeMEHHYIO
HCTOPHIO C TeaTpalbHbIM MadocoM M TearpaibHOW mukumei» [2, c. 18]. Urak, dunpo
yOeXaaeT Hac, 4TO €CJIM I'epod yMHUpaeT, MOJ0OHO PUMCKOMY IJIaJHaTopy, TPALMO3HO H
651aropo1HO, B U3AIIHON M KUBOMHCHOM 1T03€ — 3TO Ha3bIBAeTCs OBITH MPABIMBHIM B T€aTpe,
HO 3TO BOBCE HE 03HAYAET, YTO IS 3TOTO HA/IO0 BECTH ce0sl KaK B KHU3HH.

Hamo ckaszate, B TpakTaTe BCE BBIIICIIPUBEICHHBIE MBICIM W TEMBl IPUBEACHHI B
COBEpIIEHHO WHOW MocjenoBaTenbHOCTH. PaboTa mocTtpoeHa B ¢opme auamora ABYX
COOECETHIKOB, OJMH M3 KOTOPBIX IPHUBEPKEHEI[ TaK HA3BIBAEMOM «pacCylOYHON HTPBI»
(akTepoB-TIOIpaKaTENeH), APYTOH - «IyBCTBUTEILHON UTPBD» (aKTEPOB «HYTpa»). [ToBomoM
K JWCKYCCHM TMOCHY)XWJa HeKas OpolIopa HEM3BECTHOTO aHIVIMIICKOro aBTopa 00
aHrmiickoM Tparuke ['appuke (¢ KOTOpbIM, KcTaTH, J{uapo ObUT JIMYHO 3HAKOM), M3JIaHHAs
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B [Tapmwxe B 1769 rony B nepesoje akrepa AHTOHHO CTUKOTTH, I'Zi¢ aBTOP YTBEPKIAJ, 4TO
OCHOBY aKTE€PCKOI0 MacTepCTBa COCTABJIAET YMEHHE ITyOOKO 4yBCTBOBATh TO, YTO aKTep
n300pakaeT, U HCKPEHHE NepenaBaTh 3TH YyBCTBAa. UWTaTh AMANIOr — HEOOBIYAHO
YBIICKAaTEIbHO, B KOTOPOM MEPBBIN COOECEHUK MBbITAETCS YOEOUTh BTOPOrO B TOM, YTO
aKkTepa, KaKk M BCSKOTO XYAOKHHKa, JelaeT BEJIMKAM HE CIIOCOOHOCTh OTIaBaThCs
«O€3yMHIO TIEPBOTO MOPBIBAY, a XIAJHOKPOBHOE Pa3MbIIUICHHE U CIIOKOWHOE HAOIOACHHE,
MIOMOTAIOIINE YJIOBUTh XapaKTEPHOE B IIPEAMETE H300paKeHNUS.

Jns ceromHAIIHEHW TeaTpadbHOW TEOPHUH M NMPAKTUKH XapaKTEPHBI ABA YTBEPKICHHS
OTHOCHTEJIbHO COBPEMECHHOT'O OBITHSI INKOJBI HpencTaBilcHus. [lepBoe — «IIOIMHHO
COBPEMEHHBI CTWJIb AKTEPCKOTO HCIOJNHEHWS — COYETAHWE IECPEKHUBAHUSI H
IpEeACTaBICHUS». BTO\poe — INKOJNBI TNpEACTaBICHHUS B COBPEMEHHOM TeaTpe HeT.
HckyceTBo akTepa ceronHs crpoutcsa Ha ocHoBe cucteMsl K. C. CraHucnaBckoro.

CnusiHEe «TIepeXUBAHUA» U «IIPEICTABJICHUS» B COBPEMEHHOW TeaTpalbHON MpPaKTUKE
JICWCTBUTENLHO IPOUCXOANT, HO 3TO, OJHAKO, HE MOXET NPUHECTH KaKOW-THOO IOJIB3BI
TeaTpalbHOMY UCKYCCTBY, HOO OBITYeT OHO OTHIO/b HE B TOW Mpa3fHHYHOI (opme, Kakas
pHucyeTcs ajenTaM CKpeIIMBaHUS IBYX HampaBieHUN. Eciu rIaBHBIM NPU3HAKOM IIIKOJIBI
npezacraiaenuss XIX Beka Obula MMHUTaLMsT YYBCTB, TO CETOJHA €€ IpeporaTtiBa —
MMHTANNS «IPaBabl )KU3HW», UMHTANNS SIKOOBI €CTECTBEHHOTO MoBeAeHH. CeroqHs mKoa
MPE/ICTABICHUS YCIICITHO OCBaMBACT CaMble IOCIEIHHE IOCTHIKEHHS CHCTEMBI, M IaXe
JIEWCTBHA, NPOCTHIE, KOHKPETHBIC MACHCTBUS, Tpu3BaHHble CTaHHCIABCKUM BEPHYTH
TBOPUYECTBO  OPTaHWYECKOH TIPUPOABI, «OOECHEYUTH» BIOXHOBEHHE, CIIy)KaT He
BOCCO3JJaHMIO MIPOIIECCa, a BOCIPOM3BEICHUIO €r0 pPe3yabTaToB. MHHMOE TOXIECTBO
CPEJCTB eIlle He MIPUBOAUT K OHOM nenu. Hepenko MOXKHO yCIBIIIATh CETOMHS YIPEKH B
OTCYTCTBUHM MOJUIMHHOIO IepeBOIUIOMEHHUs. W 3TO nump mMoKaszaTeslb IOAMEHBI Iepe-
JKUBaHMUA TIPEJCTaBICHHEM, IpaBIbl — IMPABAUBOCTBIO, «HACTOSIIETO BpPEMEHH» —
npoumenmuM. [TogoOHOe siBIeHHE BBIABUTAET Mepe] CTOPOHHUKAMH IIKOJIBI TIEPEKHUBAHUS
HOBble 3ajaud. lIpexkne Bcero, ciegyeT OTCTOSATh T€ YYaCTKH  CLEHMYECKOH
JICWCTBUTENILHOCTH, TJIe JIOJDKHA THE3JWThCS MMIPOBU3ALMS, T€ O0JACTH, I MOAMEHa
HeqonmycTuMa. IMEeHHO 3THM cTpemileHHeM OOBSICHSIETCS BHUMaHHE, KOTOPOE MPUBIICKAIOT
CeroJjHS B TeaTpaJbHOW IEaroruke 30HBI MOJYAHWS M BHYTPEHHHI MoHojor. TouHas
¢ukcamust  puznueckux AeHCTBMM M CBOOOAHAsS HMIPOBU3ALIMSA TCHXO(PHU3NIECKUX
MOHOJIOTOB B 30HAaX MOJYaHUS — BOT (OpMyJla CErofHsMIHEH IIKOJIbl. MOMEHTHI
CIIEHMYECKOTO BOCTIPHATHS COOBITHH — TJaBHas o00JacTh BHUMAHUS IIEPEIOBBIX
PEXKHCCEPOB, M1€1ar0roB, apTHCTOB.

Wtak, oueBMAHO, YTO ILIKOJA MPEACTABICHHUS M IIKOJA MEPEeXHUBAHHUS CO3JANNCH HE
MOXKENaHMSIMHA, HEe HWHCTPYKLHUSMH, HE CHCTeMaMH, OHH — CYThb JBE HCTOPHYECKH
M3MeHsoImMecss (GOpMbI  aKTepCcKOoro uckyccTBa. Kakas ke u3 3tux QopMm Onmxe
coBpeMeHHOMY TeaTpy? Pasymeercs, HHTepecC K Tepoo, IPOHUKHOBEHHE B €r0 BHYTPEHHUIH
MHP — BOT YepThl, KOTOpbIE B HawWOOJBIIEH CTENEHH COOTBETCTBYIOT ACTETHUYECKUM
TpeOOBaHUAM, IPEIBIBISEMBIM T€ATPY CETOAHAIIHEMY.

MMIpoBU3allMOHHOCT M LEJIOCTHOCTh CLEHMYECKOTO NMPOLECcCa CTAHOBATCS IIIaBHBIMU
NPU3HAKAMHU COBPEMEHHOH MIKOJIbI MepexuBaHus. M300paxkeHne ke poi HE MOXET J1aTh
MUMIIPOBU3AaLMOHHBIX HMITYyJbCOB. PeneTHnuoHHas paboTa B IIKOJE IPECTaBICHHS
CBOJMTCSI K TOMY, YTOOBI C€O3/1aTh BIIOJHE 3aKOHYEHHBIH WHBAapHAHTHBIA 00pas,
perpoaynMpyeMblii Ha KaXJoM criekTakie. Pabora pexxnccepa ¢ akTepoM Haja pONBIO B
CHCTEME IIEPEKMBAHUSI, IEPEBOILIONIEHHE B POJIb 3aBEPILAETCS 3/1€Ch, CETOHSA, celdac, i
TOr0 4TOOBI 3aBTpa BHOBb IMOBTOPHUTH ceOs, MO0 KaKIBIH pa3 — 3TO CO3HJaHHE 00pasa,
MpaBIsl KU3HU Ha TJa3ax 3pureneil. 11 3To BO3MOXKHO TONBKO B IIKOJIE MEpPEKMBAHUS,
NPUHIUIBI KOTOPOM KaK HENb3s 0Oolee TOYHO COOTBETCTBYIOT TJIABHOM OCOOCHHOCTH
TeaTPaIbHOTO CHEKTAKIISA — €JHHOBPEMEHHOCTH HUCIIOIHEHHSI U BOCIIPUSATHSL.

OzpHa W3 TIaBHBIX MPOOJIEM HAIIETO0 CIEHHYECKOTO MPOCTPAHCTBA 3aKIIOYAECTCS B
HEKOM O0OpsA0BEpUH B OO0JIACTH KYJIbTYpHl: Halle OOLIECTBEHHOE MHEHHE BEPHUT B
CyIIECTBOBAaHUE KAKUX-TO BEYHBIX 3aKOHOB B UCKYCCTBE, IPABUJIBHBIX U HEMPaBUIbHBIX
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¢opM. B coBpeMeHHOI1 peasbHOCTH COBEPIIEHHO HEBO3MOJXKHO CKa3aTb, KaK 3TO JIeJlaTh
MIpaBUIBHO, TOCKOJBKY MNPAaKTHUYECKU KaXKIblil pexkuccep, €ClIu OH AeHCTBUTENIBHO
3HayuMas Qurypa, CTaHOBUTCS AEMHYpPIOM, TBOPSIIUM Ha CIIEHE HOBYIO PEaJbHOCTh, U
Ka)XJ[blif TBOPUT €€ IT0 CBOMM 3aKOHAM.

OpHako caM mnapaJoKC OTBETa Ha BONPOC, Kakas e aKTepckas Wrpa Haubosee
BOJIHYIOIAsl M YOEIWTENbHAs [UIsI COBPEMEHHOTO 3PHUTENS - «IyBCTBUTENbHAS» JTHOO
«panyoHaIbHAS», HAaJ KOTOPBIM MbI BMecTe ¢ [leHm Juapo pa3MpllisieM YK€ MHOTO
BEKOB, BHJIUTCS MHE B HEMOAPaXaeMOCTH HMHIWBUAYATBHOTO IPHUPOJHOTO HYTpa
KaXXAO0ro akTépa, MO3TOMY CaM BOIPOC OCTAETCS OTKPHITHIM M BO3JIAracTcs Ha CyA
YYTKOTO COBPEMEHHOTO 3PUTEIIS.
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Abstract: the paper gives the results of experimental and theoretical researches of the
resistance mechanism of T-beams made from ordinary and lightweight concrete taking into
account shear forces and deformations. Both behaviour and stress-strain state of the beams
after formation of cracks has been analysed. New data on development of normal and
tangential displacement in inclined cracks are obtained. For the analysis of experimental
data the simplified approach based on truss model analogy was used with regard to both
energy methods and revealed mechanism of shear transfer in inclined cracks in the rib of a
beam. The equilibrium conditions for forces in inclined section of the beam are used during
the analysis allowing for forces in both longitudinal and shear reinforcement as well as
shear transfer across the cracks.

Keywords: T-beams, shear forces and deformations, inclined cracks, aggregate interlock,
truss model, normal and shear displacements.

HUCCJIEJOBAHUE YCUJIUN U JE®OPMALIUN CJABUT A
B HAKJIOHHBIX TPEILIUHAX KEJE30BETOHHBIX BAJIOK
CararoB B.Y. (Pecny0siuka Y30ekucTaH)

Cazamos baxooup Ykmamoeuy - cmapuiuil npenooasamen,
Kagedpa cmpoumenbcmea 30anHull U COOPyHceHull,
Jorcusaxckuti noaumexuudeckutl uncmumym, 2. /[cusax, Pecnyoauxa Y3oexucman

Annomauyusn: 6 cmamve u3na2aiomcs pe3yibmamol IKCNEPUMEHMATbHBIX U MEOPEeMU4ecKUx
UCCIe008AHUTI MEXAHU3MA CONPOMUGILEHUSI MABPOGLIX OAIOK U3 MAICEN020 U 1e2KO20
b6emonoe ¢ yuemom ycumuti u Oegpopmayuil cosuea. IIpoananuzuposano ux nogeoexue u
HANPANCEHHO-0ehopmuposantoe cocmosinue nocie o00pazoganus mpewun. Ilonyuenvl
HOGble OaHHbIE NO PA36UMUI0 HOPMAJbHLIX U MAHEEHYUATbHbIX CMEWeHUll 68 HAKIOHHbIX
mpewunax. /s aHamuza  ONnbIMHLIX OGHHBIX UCHONb306AH YNPOWEHHBI N00X00,
OCHOBAHHBIIL HA Peanu3ayuu Mooeiu GEepMeHHOU AHANO2UU C YHemOM IHEPSeMUYECKUX
MeMO008 U GbIAGLEHHO20 MEXAHUZMA CUL 3AYENIeHUs. 8 HAKIOHHBIX MPeuUnax peopa 6aiKu.
Ipu ananusze uUcnonb308ambl YCIOBUSL PABHOGECUSl YCUNUL 6 HAKIOHHOM CeYeHuu OaiKu ¢
VUemoM YCUnull 8 nPOOOIbHOL U NONEPEUHOU aAPMAMype U CUL 3aYeneHUs.

Knrwouegvie cnosa: masposwvie b6anku, ycunus u degpopmayuu coguea, HakKIoHHbLE MPEeUJUnb,
CUMbL  3ayeniienus, MoOoelb (DepMEeHHOU aHANo2UlU, HOPMANbHbIE U MAHCHYUAIbHbIE
cMeueHus..

N3-3a Oompmioro umcia W CIOXHOCTH (DaKTOpPOB, BIMSIONINX Ha MOBEICHUE
XKeIe300€TOHHBIX 0aloK TpPHU Cpe3e, MOCTPOSHHE COOTBETCTBYIOIIEH oOBeMITronIeit
TEOPHH CONPOTHUBJICHUS CBA3AHO C OOJBIIMMH TPYAHOCTAMH. OTO OOCTOSTEIHCTBO
JOIToe BpeMsl yCyryOmsieTcsl mpeobiafgaHueM 3MIMPUYECKOTO IOAX0Aa K PELICHHUIO
npobiyiembl 0e3 yriryOJIEHHOTO M3y4YeHMs XapakTepa MOBeACHHs OajoK Npu JeicTBHH
nonepedHblx cwi. Ocoboe 3HaueHHWE IpH 3TOM Tnpuolperaer JedopMalOHHOE
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nopesieHne 0ajoK C y4eTOM HampspDKeHHH B OETOHE M apMmaType, a TakKe CMEIleHUH,
BO3HUKAIOIMX B HAKJIOHHBIX TPEIIMHAX.

B cBs3M ¢ BbllIecKa3aHHBIM aBTOPaMHU IIPOBEACHBI CIELHUAJIbHBIE HCCIIEIOBAHUS
MOBE/ICHHS HKEJIe300€TOHHBIX TaBPOBBIX OallOK IpU AEWCTBHU TONEpedyHbIX cuil. Hc-
IbITAHHBIE OalKM MMENM TaBpOBOE CEYEHHE C pa3MepaMH W CXEMOH apMHUpOBaHUS,
MOKa3aHHBIMH Ha puc. l. Bcero ObUIO HCHBITAHO IBE CEPHU IO IATh OallOK, KOTOpBIE
BemonHsumck w3 Tsokenoro  (TBT) wm  kepamsuroBoro (KBT) GeromoB. OO6mas
XapaKTepUCTHKA OIBITHBIX OalloK mpuBeieHa B Tabn. 1. Bee Gamky mMenn OTHOCHUTEIHHBIN
mpoyieT cpesa, paBHBIH [/ / hy = 3,57. TpebGyemas aHKepOBKa IMPOIOIBEHOW apMaTypbl
obecreunBanach ee IPOIODKCHHEM 32 KaXKIyI0 Omopy Ha UMHY 250 MM M YCTaHOBKOW 5
XOMyTOB d = 8 MM. B Kaxmo# cepum MEHsIIOCh COZAEpPKaHUE ITOTIEPEIHOTO aPMHUPOBAHHS
MyTeM W3MEHEHHS IIara XOMYTOB, IPH TIOCTOSIHHOM HPOLIEHTE IPOJIOIEHOI0 apMHPOBAHHSI.
Banku 6eTOHMPOBAIUCH 1O JIBE B METALTMYECKUX U IEPEBSIHHBIX opMax.

__ spo W

pryco

Puc. 1. Cxema apmupoeanus magposvix 6anox: 1, 2, 3 — mecma ycmaHo8Ku meH30pe3ucmopos

Tabauya 1. Xapakmepucmuka onvlmusix 6a10K

r IIpoaoJsibHasg apmatypa Ilonepeunasi apmatypa
bs
[ﬁgﬁgg Mi | d, Hﬁim Elsn;< ‘fw’ mar s, | 57 }f/m 0

a MM 2 H/an M MM 02) 2 kH
TBT-1 27,0 | 4020 441 200 6 250 0,189 366 118,0
TBT-2 32,0 | 4020 441 200 6 125 0,378 366 132,5
TBT-3 25,1 | 4020 441 200 8 250 0,419 441 161,0
TBT-4 40,7 | 4020 649 150 8 160 0,524 441 219,5
TBT-5 27,5 | 4020 649 180 8 125 0,671 441 212,5
KBT-1 23,6 | 4020 441 200 6 250 0,189 366 85,0
KBT-2 26,8 | 4020 441 200 6 125 0,378 366 118,5
KBT-3 244 | 4020 441 200 8 200 0,419 441 120,0
KbT-4 28,0 | 4020 649 180 8 160 0,524 441 150,0
KBT-5 22,0 | 4020 649 180 8 125 0,671 441 150,0

Jlst 3amepa nedopMariuii Ha CTEp KHH MPOJIOJILHON apMaTyphl B KaXKIOM U3 BEIOpAHHBIX
MSATH CeYeHM OaKy HaKJIENBaJIOCh 10 JIBa TeH30pe3ucTopa ¢ 6a3zoit 10 mm. Ha cxeme puc.
1 MecTa yCTaHOBKH TEH30pE3UCTOPOB MOKA3aHBI I NOyIponera 6anku. s HabmoneHnus
BBIOMpAMCh CTEP)KHU C OJHOW CTOPOHBI CEUYEeHMs. 3apaHee HM3TOTOBJICHHBIE KapKachl C
HaKJICCHHBIMU MW H30JIMPOBAHHBIMU TCH30PE3UCTOpAMH M MCTAINIMYCCKUMU pPEIICpaMu
YKJIaIpIBATHCH B (DOPMBI C COOJTIOICHUEM MPOEKTHOTO MMOJIOKEHHUS apMaTyPHBIX CTECPIKHEH.
K monepedHbIM  CTEpXHSIM  MPUBAPUBAIUACH  KOPOTHIMIU-PEHECPBI, IO  KOTOPBIM
KOMIIapaTopaMu 3aMepsuiach nedopMmanuu XxoMmyToB. Harpy3ka Ha OaJiku NPHKIIAIBIBAIACH
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CTYIICHSIMU B cepeauHe nposeta. [locine mosBIeHUsI ONpPEIeIeHHOTO YUCia HaKJIOHHBIX
TpemuH Harpy3ka (kak mnpaBuio, He mnpesbimaBmas 50-60% ot paspymaroniei
pacueTHOi) cOpachiBaJlack W BJOJIb TPEIIMH Ha IIOBEPXHOCTH pebep HaKJIEHBaJIHCh
METaJJINYECKUE PErepHble TOYKH, M0 KOTOPBIM H3MEpSUINCh B3aWMHBIE NEpEMELICHHUs
OeperoB TpelmyH NpHU BTOPUYHOM HArpy>KeHHW Oallku BIUIOTH 10 e€ paspymeHus. J{is
3amepa nedopmanmii 6eTona pedpa mox yriom 45° x ocu O6anku Ha MIOBEPXHOCTH pedpa
6aJloK HAKJICHBAJINCH NOTOIHUTENbHBIE penepHble TOYKA. OTHOBPEMEHHO PACKPBITHE
BCEX TPEUIMH IyOIMpOBaNOCh 3aMepaMH ONTHYECKHM MHKpPOCKOIoM. Bce 3amepsr
MPOBOAMIINCH Ha KaXKAOH CTyNmeHH 3arpyxeHud. Cxema TpeImMH Ha KaKIOH Oaske
MEPEHOCHIIaCh Ha MHJUIMMETpOBYI0 Oymary. Ilo pe3ynapTaraM HCHBITAaHHI MONTydeHA
crenyromas nHpopMaIus:

- CBOHMCTBa apMaTypbl M O€TOHa, YpOBEHb pa3pylIalOIleil Harpy3KH M XapakTep
paspylIeHus;

- pe3yabTaThl U3MEPEHUH OTHOCUTEJBHBIX AeOpMalMii B MPOAOJIbHON M MONEPEedHON
apmMmarype;

- BECJIMYUHBI HpI/IpaHleHI/Iﬁ TaHTCHIIUAJIbHBIX U HOPMAaJIbHBIX CMCH.[CHI/IfI 6epeFOB TPCUINH
Ad n Aa, a taxxke pe3yibTaThl TPJUIHOHHBIX U3MEPEHUH IIUPUHBI PACKPBHITHS TPELIHH
MHKPOCKOIIOM;

- 3HaUeHHs AeopManuii cxKaThs B HAKJIOHHBIX OETOHHBIX M0JI0Cax pedpa Oasok.

I[J'IH aHaJIn3a OIBITHBIX AJaHHBIX HCIIOJIB30BaH prOHIeHHbIﬁ noaxond, OCHOBaHHBIM Ha
peanuzanuy GpepMeHHOH aHAIOTHH C Y4€TOM SHEPreTHYeCKUX METOIOB, a TAKXKE POJIU CHII
3aleICHUs B HAKJIOHHBIX TpeIuHax pedpa Oanku. IIpu 3TOM HCXOIMIIOCH M3 paccMOTpe-
HUS YCJIOBHS pAaBHOBECHS OTHOCHTEIBHO YPOBHS TPOAOJIBHON paboueill apmaTypsl,
BKJTIOYAOLIEM yCWIHs B pebpe M MpoaoibHOi apmartype. HeoOxoaumo Takke y4UTHIBATH
paBHOBECHE CHJ B HAKJIOHHOM CEUCHHH C yYETOM YCHIMH B NPOJOIBHONW M IOIEPEYHOH
apMarype, a TaKXe CHJI 3anemieHus. B pabote [1] ObuTo MOKa3aHO, YTO ITOCIECTHHE
OTIPEZIETISAIOT CIBUTOBYIO XKECTKOCTh CEUCHHUS C TPEIMHOM, KOTOPAsi MOXKET OBITh PUBECHA
K HaIIpSOKEHUAM CABUT'A BBIPAKCHUEM!

Toay=4 AS wm T, =K (AS/ Aa),

rme: A — CHBHroBasi KECTKOCTh MEXaHH3Ma 3aleruieHuss B Tpemmnue, H/mm’; K —
ko3¢ duiuenT nponopruonansHocty, H/MM®; Ad — mMpHHA HOPMAIBHOTO PACKPBITHS
TPEIINHEL, MM.

Hcnonb3oBaHue MNOAy4YEHHBIX B [2] SKCHEpUMEHTAIbHBIX 3HAUYE€HUH CIBUTOBOM
JKECTKOCTH CEUeHHsS C TpemuHoi K TIOKa3pIBaeT YAOBJIETBOPUTEIHHOE COTIIACHE STHX
METOZOB MEXIY COOOH M C JHEPreTHYSCKHM METOIOM. [IpUMeHeHWe SHEepreTHIecKoro
MeTOAa JUIA CTaauid yHnpyroi paboOTHl MOMEPEYHON apMaTyphl HECKOJIBKO OTPaHHYCHO.
[TockonmbKy TedueHHE XOMYTOB HE CBS3aHO C OOIIUM pa3pylieHHeM Oallkk, TO IeJIeco00-
Pa3HO paccMaTpUBAThH JOTIOJHUTEIBHOE YCIOBHE PAaBHOBECHS, OCHOBAHHOE HA MIPEOI0JICHUN
cun 3aneruieHust OeperoB Tpeud [3]. Ilpu sToM cieayeT He ymycKaTh W3 BHUMAaHUS
BOTIPOCHI CIETUICHUS U aHKEPOBKH apMaTyphl B UCTIBITAHHBIX OalKax.

CyMMapHBIil BEKTOp B3aUMHBIX TIEpEMECHHI OeperoB TPEUINH MOXKHO pa3OUTh Ha JIBE

kommoHeHTsl AO 1 Ad B HanpapieHUH MOOGBIX KOOPAMHAT. YUHTBIBAS, YTO yroJ HAKIOHA
TpelMH o K ocu Oanku He paeH 90°, mepememieHus O U @ ObLIM BBIPAKEHBI Yepe3

Benmuunel Axu Ay :

a=+Ax" +Ay° xcos(a—0); O =+A +Ay* xsin(a —6),
rae: 0 = tgil(Ax/Ay).
B pabote [3] ObuTO MOKa3aHO, UTO HAINPsDKEHHUE, MEpeaarolieecs Yepe3 TPEIUHY, PaBHO

K (A6 /Aa), 1.e. ipu nocrosuuom K oHo 3aBucut ot otHomenus AO /Aa . Hanpumep,
3aBUCUMOCTH pocTa oTHomeHus AJ/Ad ¢ yBenuueHHeM HArpy3KH IS KaXAOrO U3
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OTMEUYCHHBIX PENEpOB BJOJb TPELIMH B OakaXx MOXHO NPEJCTaBUTh B BHE, Ie Il Oojee
SICHOTO TIPEJICTABJIEHHS TIPMBEIEHBI yCpeHEHHbIE 3HadeHus AO /Aa mns Beell TpemuHsl.
Ha rpadukax oOTMEUYEHBI TpaHMIBI HATPY3KH, BBI3BIBAIOMIEH TEKydYeCTh XOMYTOB,
OTIpEZIETICHHBIE 110 U3MEPEHHBIM Ae(hopMaIisM B XoMyTax. [Ipu 5TOM 3a HMKHIOIO TPaHUILY
NpUHAT (QU3MYECKUH Tpenes TEeKy4ecTH B J0O0OM XOMYyTe, a 3a BEpPXHUH - OIEHKa I0
cpenHell OTHOCHTENbHOW nedopManmu B xomyrtax. Kak Buano, otHomenume A0 /Aa
pacTeT ¢ yBEIUUCHUEM HArpy3Ku, 4TO TOBOPUT 00 yBENIMYEHHUH U cvl 3anemieHus. Cnexyer
3aMETHTh, YTO PACCMOTPEHHBIE TPEUIMHBI MMEIOT OJUHAKOBBIM HAKIOH K ocH Oanku. B
CBSI3M C BBIIIECKa3aHHBIM MOXKHO CHAENATh CICAYIONINE BBIBOABI 00 OCOOCHHOCTSX
MOBE/ICHHS MCIIBITAHHBIX OaJIOK:

1. Vi3MeHeHre HanpspKEHUH B MTPOJIOJIIBHBIX CTEPXKHAX OANKH B COOTBETCTBHH C SIIOPOU
M3rnbarouX MOMEHTOB CBSI3aHO CO CLEIUICHMEM M 00pa3oBaHUE HAKJIOHHBIX TPELIMH
YaCTMYHO YXYHIIAaeT 3TO CLEIUICHHE apMaTrypbl ¢ OeToHoM pebpa. DTo crmocoOCTByeT
HEKOTOPOMY BO3PacTaHHUIO YCWIHMH B NMPOJOJbHOM apMmarype. ClenoBaTenbHO, 3TH YCHIHS
elle JOCTaTOYHO BEJIMKH W MOXKET IIOCIENOBaTh Pa3pyIIeHHE OAJKH OT BBIICPTHBAHMA
apMmarypsl. TakuM o0Opa3oMm, 00Opa3oBaHWE HAKIOHHBIX TPEIIMH MOBBIIIAET BEPOSITHOCTH
TaKoro BHAA paspymeHus. Paspymenne Oanok ¢ Oosiee HACHIIEHHBIM MONEPEYHBIM
apMHUPOBaHHMEM B BHZE OTKOJIA 3aIIUTHOTO CJIOS BAOJIb IIPOJOJIBHOM apMaTyphl BOJIU3H OTIOp
HECOMHEHHO CBSI3aHO C BHICOKMM YPOBHEM OTMEUEHHBIX BBIIIE CHJI CIIEIUICHHS.

2. TpemuHa pacKanblBaHUs, KaK MPAaBHUIO, HAUMHAETCS C KOHIA IIpOJIeTa cpe3a Oayku
nepeJ| Ornopoy M 3aTeM OBICTPO pacHpoCTpaHseTcs BIOJb MPOJOILHOIM apMaTypsl 10 TOpLa
Oanmku. Takoll MEXaHHU3M pa3pyIICHUS TOBOPUT O HELEIeCOOOPA3HOCTH YBEIHUCHHS JTHHBI
3aJleNIKM CTeprkHel Gosee yeM Ha 250 MM 3a omopy, Tak Kak 3TO HE YMEHBIIUT OMAaCHOCTH
Takoro paspyuueHus. MccnenoBaHus roBopsT O TOM, YTO IMPOYHOCTh CLEIUIEHHS B 3TOM
cllydae BO3pacTaeT HECYIIECTBEHHO Aake IpHU Hamuuuu XoMyToB. ClenoBarenbHO, U3
JIOTHYECKUX COOOpakeHUH, Oosiee 1eaeco00pa3sHbIM SBUIIOCH OBl YBEIUYCHUEM TOJIUHBI
3aIIMTHOTO CJIOS HaJl OTIOPaMH.

3. OTMEUCHHBII  MEXaHW3M  pa3pylmieHHs Oallok  TpedyeT TOYHOH  OLEHKH
Je(OopMHPOBAHHOTO COCTOSHUS PACCMOTPEHHOM 30HBI pedpa OajkH, 9TO CBA3aHO CO
3HAYUTENbHBIMH TPYAHOCTSIMUA. OHM yCyryOIsIOTCSl HAJIMYMEM HaKJIOHHBIX TPEIIMH BOIM3H
orop (4YTo, B CBOIO OuYepenb, CBA3aHO C OLECHKON HadajbHBIX Jedopmannii), a Takxe
BIIMSTHHEM XOMYTOB M OITIOPHOM peakIyy.
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Abstract: the article reflects the methodology, results and features of the studies carried out
to assess the strength of reinforced concrete beams of rectangular cross-section in
transverse bending. The technique of using high-strength polymer composites for
strengthening reinforced concrete bending elements is shown. The characteristics of the
tested samples, the test procedure are given, the influence of the main factors affecting the
strength of the beams is shown. The experimental results show that the technology of using a
bidirectional UPVM strip can be used to significantly increase the strength.

Keywords: strength, bending, polymer composite, beam, reinforced concrete, reinforcement,
tension, rectangular beam, load-deflection, load-deformation.

YCUWJIEHHUE MOCTOBBIX ) KEJIESOBETOHHBIX BAJIOK
BBICOKOITPOYHBIMHU KOMITIO3UIIUOHHBIMH
MATEPUAJIAMU
HUcnangusposa ¥Y.J. (Pecnydiuka Y30eKncTaH)

Hcnanouaposa Yenou Spxun kuzu — accucmenm,
Kagpedpa cmpoumenbcmea 30aHUll U COOPYICEHU,
Jorcuzaxckuil norumexuuueckutl uncmumym, 2. Jcuzax, Pecnybnuxa Yzbexucman

Annomayusn: 6 cmamve OmMPANCEHA MeMOOONO2US, pe3YIbmamsl U 0COOEHHOCMU
NPOBEOCHHbIX — UCCIe008AHULL  NO  OYeHKe  NPOYHOCMU  JHCele300emOHHbIX  OanoK
APSMOY20IbHO20 CeueHuss npu nonepeuHom uzeube. Iloxkazana memoouxa ucnolb308aHus
6bICOKONPOUHBIX NOJUMEPHBIX KOMNO3UMOE OJisl YCUNCHUS HCELe300eMOHHbIX U3UOAeMbIX
anemenmos. Ilpusedena xapakmepucmurka UCHbIMAHHBIX 00PA3Y08, MEMOOUKA UCHbIMAHULL
NOKA3AHO GNUSHUE OCHOBHLIX (PAKMOPO8, GIUSIOWUX HA NPOUYHOCMb 0anok. Pesynomamot
9KCHEPUMEHMA NOKA3BIBAIOM, YMO MEXHOA02US UCHONb308AHUS O8YHANPAGIEHHOU NOJIOCHL
VIIBM moorcem ucnonv306amucs 015t SHAUUMENbHO20 Y8eNUeHUs RPOYHOCMIU.

Kniouesvie cnoea: npounocmov, u3zeudb, nNOIUMEPHBI KOMNO3UM, OAIKA, dHCene300emoH,
apmuposanue, pacmsdiceHue, NPIMOY2OIbHAsL  OAIKA,  HA2PY3KA-Npo2ub,  Hazpy3Ka-
deghopmayusi.

Bomnpocs! OLEHKH TEXHHYECKOTO COCTOSHUSI M YCHJICHHS JKEJIe300€TOHHBIX MOCTOB M
COOPYXEHUH SBISIOTCS OCHOBHBIMU IMPHU UX KCIUTyaTalluM, TaK KaKk BO MHOTHX U3 HUX NPH
oOceoBaHNH OOHAPYXKHMBAIOTCS CEPHE3HBIE ITOBPEXKIEHHUSI OT COBMECTHOTO JAEHCTBHS
9KCIUTYyaTaI[OHHBIX HArPy30K W OKPYXAIOMIEH cpepl. DTH MOBPEXKICHIS, HAKATIIINBASICh 1
pa3BUBasCh CO BPEMEHEM, CHIKAIOT WX HECYIIYI0 CIIOCOOHOCTh M MOTYT IPHUBECTH K
KatacTpouyeckuM  mociencTBUsM. Hanbomee omacHBIMH — JeeKTaMH  SBISIOTCS
COKpAallleHUs IUIOIIAAN CEYeHHsl apMaTypbl B pe3yibTare €€ KOppO3MM U TPELIUHBI,
pa3BUBAIOIIMECS B OIOPHBIX HAKJIOHHBIX CEUYCHHAX OalOYHBIX MPOJIETHBIX CTPOCHUH
MOCTOB. M3BECTHBI MHOTHE TPAAULMOHHBIE METO/Abl YCHIIEHUS B T. Y. PACIPOCTPaHEHHBIH
METOJl YCHJICHHsI CTEHKM OajlOK CTaIbHBIMH JINCTaMH WM YCHUJIEHHE PacTSHYTOH 30HBI C
HCIIOJIb30BAaHUEM CTAJILHBIX HAKJIAJIOK M TsDKeH. Bmecre ¢ TeM B mocieHue roasl Haubosee
(G (PEKTUBHBIM METOAOM YCHJIECHHsI OCTOHHBIX KOHCTPYKLHMH SIBJISETCS HCIIOJIL30BAaHHE
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YIJICIUIACTUKOBBIX BOJIOKHUCTBIX MarepuaioB (YIIBM), koTopele, OTIH4Yasich BBICOKUMH
MPOYHOCTHBIMU M TEXHOJIOTUYECKUMHU XapaKTEPUCTUKAMH, HCHOIb3YIOTCS Il BHEIIHETrO
YCUJICHUSI HOBPEKICHHON 30HBI KOHCTPYKIIUH.

Ienbro HAMIKX UCCIIEAOBAHUN ABISUIOCH U3yUEHHE MPOUYHOCTH U BUJOB Pa3pyILIEHUS IpU
cpe3e  Kene300€TOHHBIX  IPSMOYTOJBHBIX OaloK, YCHJICHHBIX  YIJIEIUIACTUKOBBIMU
MOJIMMEPHBIME ~ BOJIOKHUCTBIME ~ MaTepuanamu (YIIBM). MH3syuamace 3aBHCHMOCTB
MPOYHOCTH OT MPOJOJIFHOTO apMUPOBAHHSA, OTHOLIEHHUS IIPOJIETA cpe3a K pabodeit BBICOTE,
MHTEpBajla U KOJIMYECTBA CTAlbHBIX XOMYTOB, MHTepBana nojoc YIIBM, komauuectBa U
opueHTauuu nosoc YIIBM.

Beuto m3rotoBneno 18 Oamok mmmHOW 2980 MM 0e3 BHYTPEHHHX XOMYTOB, a TaKXkKe
ucmbITanel  oOpasupl  moarpynmsl  BT1, BS1 mnpm  aByxtouewHom 3arpykeHHH U
COCpeIOTOUEHHOHN Harpy3koil B IeHTpe 10 paspymeHus (O6anku moxarpynmsl BT2, BS2).
I'maBHas cepust B Obuta crpynmmpoBana B ase rpymnnsl BT u BS. Cepus BT Obita
nozapaszeneHa Ha ase noarpynnsl BT1 u BT2 ¢ orHomeHuem mnposera cpe3a k paboueit
BBICOTE COOTBETCTBCHHO 2.5 U 4.0. Takxke ObLTa mopasaencHa cepus BS Ha qBe moarpymmst
BS1 u BS2. Cepun BT u BS 6putn apMupoBaHbI JKeCTKOW BBICOKONPOYHOI apMmatypoil
JUaMeTPOM CTEp)KHA COOTBETCTBEHHO 20 MM M 16 MM M IpPOIEHTOM HPOJOJIHHOTO
apMHUpOBaHMs CcOOTBeTcTBeHHO p = 1.689% m p = 1.081%. B Oamkax He ObIIO
IpeyCMOTPEHO TonepedHoe apMuposanue CpenHsist nedopMaris CTepKHA TruameTpom 16
MM npu npenene Tekydectu 311,22 MIla u quamerpa 20 mm — 554,17 Mlla.

B nccrenoBannu OplTa MCTIONBE30BaHa ABYHanpaBicHHas Tkanb YIIBM (Sika 160C, 0/90
rpajsyc) B BHJE BHEIIHETO YCHJICHHUS CHCTEMBbI, a TaKkXe dMokcuaHas cmona Sikadur-330.
JlucTel BOJIOKHA OBLIM TPHKICEHBI JIIOKCHIHOM CMOJIOH K IIOBEPXHOCTH OETOHA.
Cas3yroliasi MPOYHOCTh AMOKCUAHON cMmoibl 4 MIla, npeaen npoudoctu 30 MIla, Mmoxyns
yopyroctd 3,80 MIla. VIIBM wucnons3oBaiuck B (opMe CYXOro IBYHAIIPaBICHHOIO
pysonHoro jiucta toamuHod 0,09 mm, mupunoit 600 MM U JIMHON 5SM ¢ OpUEHTaIuei
BOJIOKOH 1071 yriioMm 0/90 rpamyca. 3HaueHus npezena npouHocTy Jucta YIIBM 3,80 MIIA,
mMoyist yapyroctu 230,0 MIa ObLH Onpeie/ICHbI HCITBITAHHEM 00pa3IoB IPH PACTDKCHUH
(creudpukarnmm Sika). YriuepoaucTeie TKAaHH BOJOKHA OBUTH MPHKIICCHBI HA TOBEPXHOCTH
6eroHa Bpy4Hyto. [loBepxHOCTH 00pa3oB oTHIIM(OBaHAa MEXaHUIECKH, OCTPhIE TPaHN WU
YIIIBI KOHCTPYKINHU OBUIM OKPYTJIEHBI ¢ panuycoM He meHee 10 mm. [ToBepxHOCTh GeToHa
OblTa OYMINEHA MPOJYyBAaHWEM M BhICyIIeHA. Bce TpeuInHbl, MUPUHOM pacKpbITHS OOJIbIIe
0.25 MM 1 GoupIve TOPHI OBLIH 33IeIaHBI ATTOKCHIHOW CMOJIOH.

OreHka CONPOTHBIIEHHS OAJIOK MPHU cpe3e NMPOBOAMIACH B 3aBHCHMOCTH OT IIPOIIEHTA
MPOAOJIBHOTO pabouero apMHUpOBaHHSA — i, OTHOLICHHS TIpoJieTa cpe3a K pabodel BBICOTE
ceuenust — a,/h,, WHTEpBaia, KOJUUYECTBA M opueHTanmu mojoc YIIBM (tab6im.l). Bce
o0pasupl cHabxkamuch 120 MM mosocoit YIIBM HakieeHHOW TO HMXXHEHW IOBEPXHOCTH
G6anku. Ha moBepxHOCcTH OeroHa HakienBaiuch 10 TEH30JaTUYMKOB M H3MEPEHUS
nedopmManuii B apMatype u nmojocax YIIBM.
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Tabruya 1. Beoomocmo ucnvimanHvix npAmMoy2oabHbix 6aI0K

PacrsnyTas Ionoca ycuinenus YIIBM
Onucanue f. /d
obpasuos | (MIMa) | apmatypa IlupuHa—MHTEpPBAT OpuenTtanus
(mm) (Mm) (rpanyc)
'BSla 4455 | 25 160
'BSlaa 2.5 160
’BS1-1 2.5 160 U-nostoca 80 —150 0/90
’BS1-2 2.5 160 U-motoca 80 — 200 0/90
'BTla 2.5 200
"BT1aa 2.5 20 0
’BTI1-1 2.5 200 U-nostoca 80 — 150 0/90
*BTI1-11 2.5 200 U-nostoca 80 — 150 0/90
BT1-21 2.5 200 U-nonoca 80 — 200 0/90
'BS2a 4.0 160
’BS2-1 4.0 16 © U-nostoca 80 — 200 0/90
’BS2-2 4.0 160 Ha“”"HHa’l‘ o 80~ 45/135
’BS2-21 4.0 160 HaKHOHHa’; o 80 - 45/135
’BS2-11 4.0 160 U-nonoca 80 — 150 0/90
'BT2a 4.0 200
’BT2-1 4.0 200 U-nostoca 80 — 150 0/90
’BT2-2 4.0 200 HaKHOHHa’; o 80 - 45/135
2°T2-21 4.0 200 HaKHOHHa’; o 80 - 45/135

1 2
— KOHmMpOIbHble 00paA3ybl, — NPeOPaA3pYULEHHbIE/60CCMAHOGICHHbIe 00pasybl (YCULeHHbIE
3
00pasybl ¢ NOBPEN’COCHUAMU);, ~— NEPEOHAHANILHO YCUNeHHble 06pasyvl (ycuieHHvle obpaszyvl Oe3
noepedicoenutl).

/—ﬁﬁ'ﬂ' MM

240mm 310mm
_ hi _ M3 20/16mm

= — as

FY |t

;’:EEImm | 120mm

- 120mm -
[ ol
ZE0mm

Puc. 1. Cxema pacnonosicenus 8HympeHHux 0amyuxos na npoOoIbHOU apmamype

W3 HUX dYeThlpe JaT4YWKa HANPSOKEHHS OBUIM HWCIOIB30BAHBI IS HM3MEpPEHUS
nedopmanuii TpoJOJIEHON apMaTyphl, a OCTaJIbHBIE IECTh JATYMKOB OBLIN MPHUKICCHBI
Ha moBepxHOcTH O6eToHa M Ha mosnocy YIIBII. Kpome Toro, OpuiM TakXke H3MEpPEHBI
nedopmai Ha MMOBEPXHOCTH OETOHA B Mpejesax CepeArHBI MPOoJIeTa MPSIMOYTOIbHBIX
0anok ¢ momombi0 mecThio pemepoB. Pemepusie Toukm L1, L2, L3, L4, LS u L6
pacmoioKeHbI Ha PACCTOSHUN COOTBEeTCTBEHHO 10 MM, 40 MM, 73 MM, 135 MM, 220 MM u
310 MM OT BepxHEH MHOBEPXHOCTH OaJKH.

Ten3onaTtunky ObUIM IPHUKJIEEHBl Ha IOBepXHOcTH OeToHa W mosoc YIIBIT mus
u3Mepenust nedopmanuii Ha nmosepxHocrtu, puc. 1. [Moarpynnsr 6anox BT1, BS1 6bumn
MOJIBEPTHYTHl YETHIPEXTOUECYHOMY HM3rHMOy C OTHOLIEHHEM NpoJieTa cpe3a K pabodeit
BbicoTe 2.5. OOpasubl ObLIM MMOMENIEHB! JO0JDKHBIM 00pa3oM Ha Onopax ¢ pacdeTHHIM
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nposieroM 2480 MM Mexnay Toukamu omnop. O6pasusl rpymnnet BT2, BS2 6bumn
3arpy>KeHbl COCPEIOTOYEHHOM Harpy3koil B c€pelMHEe MpoJieTa C OTHOIIEHHEM MPOJIeTa
K paboueit BoicoTe 4.0. CocpenoToyeHHas Harpyska ObuIa IPUIIOXKEHA HA PACCTOSHUU
1240 MM oT JIeBOTO M MPaBoro KpaeB 00pas3oB. Cxema yCHJICHUS U OPUEHTALUS T0JIOC
VIIBM, pacnosioxeHus JaTYNKOB Ha MoBepxHocTH nosiockl YIIBM u Oerona, a Taxxke
cxeMa 3arpy’keHus 0ajJoK IOKa3aHbl Ha pHcC. 2.

Kontponpnas 6anka (BTla) cHauana 3arpyxanu I pa3BUTHS IPEIBAPUTEIBHBIX
TPEIMH C pasrpy3Kod A0 HYyIsI, a 3aTeM 3arpyXkamd 70 paspymenns. OpHaxo,
BOCCTAHOBJICHHBIE WJIH YyCHWICHHbIE o00pa3usl (Hampumep, BT1-1, BT2-1) Obum
MOABEPTHYTHI 3arpy3Ke Ul Pa3BUTHs MPEeABAPUTEIbHBIX TPEIUH U Mepe3arpyKaiu Jis
pacmupeHns 3THX TpemuH. [lepe3arpyskeHue OBIIO MOABEPTHYTO O TOTO XXE CAMOTO
YpOBHS, Kak mepBas 3arpys3ka. Jlamee oOpaszen ObUT yCHJIEH WM BOCCTAHOBIJICH C
nonocoit YIIBII. Ilocne mnpumenenus mnosockl YIIB, oOpa3usl Obuin 3arpyXeHbI
OOBIUYHBIM 3arpykeHHeMm 10 paspymeHus. IlepBoHayanbHO YyCHIIEHHBIE 00pa3Lbl
(manpumep, BTI1-11), Obuin ycuieHsl 0€3 NpPEIBapUTEILHOTO 3arpyKeHUs U
packaibIiBaHUs. DTH 00pa3ibl ObLIN 3arpy>KEHbI mocie ycuiaeHus monocamu YIIBIT mo
paspyuienus. Bo Bpemsi 3arpykeHus, NmoBeAeHHE Oanku HaOIIOAaJ0Ch OTHOCHUTENBHO
MEePBOH TpPEHIMHBEI, 00pa30BaHMs KPUTHYECKOW TPELIMHBI, HAPYIICHHUS CICIUICHUS N
OTIEJICHHUS TKaHEH IMCTOB OT ITOBEPXHOCTH OETOHAa MJIM pas3phiBa BOJOKHA. bbiam
U3MepeHbl m3MeHeHus nedopmanuii B momocax YIIBII um BHYTpeHHUX apMaTypHBIX
CTepKHAX. PacmpocTpaHeHuWe TpemMH YETKO IPOCIEKHUBAIOCH UIS  KaXKJIOTo
MPUPALIEHUS] Harpy3KU B TEUEHUE BCETO UCIBITAHUS, PUC. 2.

Puc. 2. Henvimanue sxcnepumeHmanbHol npamoy20ibHOU OAIKY Bpu 08YXmMoYeuHoM uzeube

PesynbraTel HCHBITaHWI OBIIM TPEICTABICHBI B BHAE 3aBUCHUMOCTEH «HArpys3ka—
mporu0» B CepeAnMHE IMpoJieTa, «HArpy3ka—aedopMarusy pacTIHYTBIX apMaTypHBIX
CTEep)KHAX, CTAJIBHBIX XOMyTaX, B mosiocax YIIBM u Ha moBepxHocTH OeToHa. Pe3ymbraTs!
SKCHEPUMEHTA TOKA3bIBAIOT, YTO TEXHOJIOTHS HCIIOIB30BAHHS JIBYHAIIPABICHHOM ITOJIOCHI
VIIBM MOXET HCIONB30BaThCs IUIsl 3HAUMTEIBHOTO YBEIMUYEHHUs IpodHocTu. Hecymas
criocobHocTh Oanmok moarpynmn BT1, BS1, BT2 u BS2 pasnuuanace COOTBETCTBEHHO B
npenenax 40 % — 81%, 36% — 62%, 87% —139% u 11% —76% . B uenom, npo4HOCTH Oaok
6b11a 6onbire Ha 11% — 139% 1o cpaBHEHUIO ¢ KOHTPOJIBHBIMH.
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