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Dmitry Ponomarev V.
Independent researcher
Saint-Petersburg, Russia

ANTIGRAVITY IN THE FRAMEWORK OF THE GENERAL THEORY OF RELATIVITY

Abstract
This article provides a logical sequence for deriving equations describing the antigravity interaction of
bodies, as well as a general equation of the gravitational force acting on an extended test object (an element
of material matter) with a velocity gradient from another material object and determining the conditions for
changing its direction vector (antigravity) within the framework of general relativity.
Keywords:
gravity, antigravity, principle of time extremity, relativism, speed of light.

The description of antigravity as a special case of gravitational interaction and the mechanism of its
occurrence (generation) are presented in the works of the relativistic model of antigravity interaction of
bodies [1]. The general theory of relativity (GTR) is the generally accepted fundamental theory of gravity, and
the classical laws of Newtonian mechanics are derived from its equations in the Newtonian limit. The
complete derivation of the general equation of the gravitational force acting on a extended test object (an
element of matter) with a velocity gradient from another material object and the determination of the
conditions for changing its direction vector (antigravity) according to GTR and its mathematical apparatus are
presented in the work "Antigravity as a consequence of the principle of extremality of proper time for a long
object with a velocity gradient in general relativity" [2]. This work lays the fundamental theoretical basis for
the relativistic model of antigravity interaction between bodies, relying on GTR as the only consistent modern
theory of gravity. The articles "The basic equation of antigravity" [3], "The antigravity point" [4], and "The
antigravity force" [5] describe antigravity in the Newtonian limit with relativistic corrections.

In this article, we will focus only on the general logical sequence of deriving the equations describing
the antigravitational interaction of bodies and present the basic equations of [2].

The derivation of the equations describing the possibility of antigravity is based on the consistent
identification of precise relationships between the geometry of space-time, the kinematics of an object in its
stationary state, and the resulting force. The fundamental basis for this derivation is one of the fundamental
principles of general relativity, which is the principle of extremality of proper time. According to this
principle, a freely moving test particle follows a geodesic, a world line that makes its proper time extremal.
In other words, the test particle moves towards a region where time flows more slowly. This corresponds
to the idea that everything in the world tends to move towards the future. In regions where time flows
faster, the future has already passed, while in regions where time flows slower, the future has not yet arrived
compared to the first region. Therefore, the region with slower time flow relative to the region with faster
time flow represents the future. This is where the test particle moves towards, occupying a more
"comfortable" position in space-time.

Thus, the derivation of the necessary equations begins with the definition of a physical system and its
state: an infinitesimal extended test element of matter in a stable dynamic configuration is considered,
radially oriented in a static spherically symmetric mass M field (shown in Figure 1 as a blue line), described
by the Schwarzschild metric.

For further work, we introduce the following notation:

M — the mass of the central gravitating body;
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dl —the intrinsic length of an infinitesimal extended test element of matter;

1 and 2 - the first and second equipotential surfaces of the gravitational field of a body with mass M;

G —the gravitational constant;

¢ —the speed of light in a vacuum;

rs =2 -G -M/c2 — the Schwarzschild radius;

A(r) = 1 - rs/r — the component of the metric tensor responsible for the temporal part of the interval
and directly related to gravitational time dilation;

w — the coordinate angular velocity with which an extended test element of matter moves in a
curvilinear motion relative to a body with mass M;

t, r, 8, @ — the Schwarzschild coordinates (coordinate time, radial coordinate, polar and azimuthal
angles);

T—the proper time.

Ik -
| w point 1
>
“é point 2
i - — >y
E _—F.P}'\.- i i )
i P i
t | Direction to a body .
* ¥ withamassof M y,
X

Figure 1 — Schematic two-dimensional (left) and three-dimensional (right) representation of an element of
matter of infinitesimal size dl in the Cartesian and spherical coordinate systems at w =0

It should be noted that Figure 1 does not depict a body with a mass of M, so the space is not
represented as curved. It is assumed that a spherically symmetric body with a mass of M will be located in
the center of the depicted coordinate systems, and the space-time will be curved. It is important to note that
Figure 1 is a schematic representation and reflects the situation when w = 0. This is done to provide a visual
and schematic representation of how the element of matter is positioned in space (in this case, in a flat space-
time), and the direction of w is indicated to demonstrate the future movement of the element. However,
when a body with a mass of M and w > 0 is present, the space-time will be curved, which will be described
mathematically (without a visual graphical representation) in this paper.

Let us add that the word "extended" (when applied to an element of material matter) does not mean
any significant value of size, but rather that the presence of any material matter implies at least d/ = 0, i.e.,
dl # 0, otherwise (when dl = 0) there is simply no material matter. Let us also agree that for brevity, we will
refer to such an extended radial test element of material matter as "element" ("extended radial test element
of material matter in a stable dynamic state" = "element").
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It is necessary to understand that the element under consideration will actually be a component part
of a larger object, namely a complex technical structure designed to create a gravitational lift force. This
structure is known as an "antigravity wing" and is designed to provide directional movement of matter along
a curved, closed trajectory at high speeds, while also maintaining structural integrity under calculated
mechanical loads.

The key is to describe the dynamic state: the element is performing a curvilinear motion (in this case,
a uniform circular motion, i.e., rotation) relative to the body M, and in its own (comoving) reference frame,
the distance between the ends, i.e., the intrinsic length LO = dl, remains constant. This state does not describe
a hypothetical perfectly rigid body, but rather a physically realizable stationary configuration within the
framework of general relativity, where all internal stresses and relativistic deformations are balanced.

Therefore, based on the above, it follows that an element in a moving state is not the same object as
an element in a stationary state.

This physical state, defined in the accompanying system, must be correctly expressed in the global
coordinates used to describe the entire system. In the Schwarzschild coordinates, the condition of constant
intrinsic length of the element manifests itself as the constancy of the coordinate angular velocity w(t) =
de/dt for all points of the element (i.e., w(t) = const). This correspondence is not an obvious identity, but
rather a precise consequence of the metric: in order for the ends of the element, which are located at points
with different gravitational potentials, to maintain a constant distance in their rest system, their motion in
the coordinates must be synchronized in a specific way. If w were to depend on t, it would imply the presence
of angular acceleration, which would require external moments of force or changes in internal stresses,
violating the very property of a stable dynamic state. Therefore, the condition of w = const is not an
independent postulate; it is derived as a mathematical consequence of the physical properties that describe
the state of the object.

The next and most important step is to calculate the local, physically measurable velocities of the
element's ends. The physical velocity is determined relative to the momentarily comoving reference frame
(MCRF) according to the following rule:
proper spatial displacement

local observer's own time

Uphysical =
(1)

For a point at a distance rd from the axis of rotation, the proper azimuthal displacement is rd - d¢, and

the proper time of a stationary observer there is dt = (A(r))1/2 - dt. If we project points 1 and 2 on the z-axis
in Figure 1, then in the Schwarzschild metric, rd(r) = r - cos(a), where: rd — is the radius of rotation of the
element point relative to the z-axis, and the angle a = (ri/2) - 9. Thus, rd = r - cos(a) — is true both in the
coordinate and physical sense (for the radius of rotation), and it does not depend on the speed of motion.
The physical radius of rotation (locally measured) is equal to r - cos(a) because in the azimuthal direction, the

Schwarzschild metric gives:
N =rsinf =rcosa
Jpe (2)

Therefore, the physical velocity of the point of the element is:
v(ir)=r-w-cosa =715 -w

(3)
Therefore, the local speed is obtained as:
T, - de Ty W T-w-cosa
v(r) = = =

A dt  JA)  JAM) )

This formula is the core of the derivation, as it shows that in general relativity, the local velocity is

determined not only by the geometric factor r, but also by the relativistic factor 1/(A(r))1/2, which reflects
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the gravitational time dilation at a given point in the field.
A direct analysis of this formula for the ends of the element with radii
r1=r+dl/2 (far) and r2 = r - di/2 (near) allows us to establish the exact nature of their motion. Since:
T, WCOS K T, W COSa

N Tes BN TS B o

and the A(r) function increases with radius, the denominator for u1 is greater than for v2. The numerator for
vl is also greater. Quantitative analysis of the ratio:

—

v 1y llr‘l('f‘z)

v 1 \ A(ry)

(6)
shows that, while remaining greater than one (i.e., ul > v2), it is also less than the purely Newtonian ratio
r1/r2. Thus, the gravitational time dilation does not negate the fact that the far end is moving faster than
the near end, but it reduces the difference in their velocities compared to flat space. It is this precisely
calculated difference, rather than the simple relationship v = w - r - cos(a), and more importantly, the
gradient of Lorentz factors it generates:
y(r) = 7%1 (rae v #v2)
lp _v()®

N c? (7)
along the element, they become the primary source of asymmetry, which, within the framework of the
Einstein field equations, leads to a qualitatively new effect: antigravity.

Having the exact expressions for u(r) and, therefore, for the 4-velocity Uu, we can proceed to a rigorous
calculation of the force as a measure of deviation from free (geodesic) fall, which is determined by the
principle of extremality of proper time. To do this, we use the fundamental equation of geodesic deviation,
which is the main tool of general relativity for analyzing the relative acceleration of test masses. This equation
involves the radial separation vector éu, which fixes the geometry of the element, the calculated components
of the 4-velocity, which contain u(r) and y(r), and the specific non-zero components of the Riemann curvature
tensor for the Schwarzschild metric. Solving this tensor equation yields an expression for the relative 4-
acceleration of the ends of the element.

The resulting relative acceleration is then transformed, through the geodesic equation with Christoffel
symbols, into the 4-acceleration au of the mass element dm itself. This transformation is a direct application
of the principle of extremality of proper time: the calculated 4-acceleration au quantifies how much the
actual motion of the element differs from the motion along a local geodesic (free fall). According to the
principle of extremality of proper time and its consequence, the geodesic equation of motion, the presence
of such a non-zero 4-acceleration means that a force is acting on the element. After algebraic
transformations, the radial component ar takes a form that explicitly depends on the square of the
velocity u2 and the square of the Lorentz factor y2. The elementary force acting on the element is given
by dFr =dm - ar, where dm is the mass of the element.

Since the quantities u and y in the expression for ar are themselves functions of the radial coordinate
(u(r'), y(r')), the elementary force dFr also varies along the element. Therefore, to find the total force acting
on an element of finite length dl, it is necessary to integrate dFr from r2 to r1. It is crucial to use the exact
dependence u(r') = (r' - w - cos(a))/(A(r'))1/2, which was derived earlier, at this stage.

After integrating and expanding the result in a series with respect to the small parameter dl/r, we
obtain the final formula for the gravitational force F in the Schwarzschild metric (see formula (8)).

Equations (4) — (7) indicate a very important fact: antigravity is only possible when the interacting

10
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material bodies move in a curved path relative to each other. When they move in a straight line relative to
each other, antigravity is impossible, because in this case, vl = v2.

Thus, the physical mechanism of gravity or antigravity is based on the constant competition between
two relativistic corrections to the rate of flow of one's own time:

« Gravitational time dilation ((A(r))1/2), which tends to accelerate an extended object towards the
center of the field;

« Kinematic time dilation (1/y = (1 - v2/c2)1/2), which is associated with the curved motion of an
extended object.

At high speeds, the kinematic correction becomes dominant. For an element of a given object with a
velocity gradient (vl > u2), the kinematic deceleration is stronger at the far end. This creates an effective
gradient of "total time rate" (due to the gravitational and kinematic corrections) along the element, which
manifests itself as a resultant force in the geodesic deviation equation. When the critical speed v > ucrit is
exceeded (see equations (8) and (9)), the contribution of the kinematic deceleration becomes dominant,
resulting in a configuration of relative accelerations of the extended object's parts where the resultant force
is directed away from the center of the mass M, indicating antigravity.

The final logic of deriving the formula for the gravitational force with the possibility of changing its sign
(i.e., with the possibility of antigravity):

* The principle of extremality of proper time (geodesics) >

* The definition of a well-established dynamic state with a radial orientation of the element >

* The condition of constant proper length -

* The coordinate condition w = const in the Schwarzschild metric -

* The exact formula for the local velocity in MCRF:

u(r)=(r -w - cos(a))/(A(r)1/2 >

. The establishment of the exact gradient of velocities and Lorentz factors:

(v1>v2,y12y2)>

* Substitution into the equation of geodesic deviation and calculation of Christoffel symbols -

* Calculation of the 4-acceleration au as a measure of deviation from the geodesic (a direct
consequence of the principle of extremality of proper time) >

* Integration of the elementary force dFr =dm -ar -

* The final formula for the gravitational force F, which demonstrates the possibility of changing the
sign (direction) when v > ucrit.

Thus, the entire chain of reasoning is a consistent and necessary progression from the fundamental
principle and the definition of a specific dynamic configuration to its precise coordinate description in curved
spacetime, from there to the calculation of local dynamic quantities taking into account relativistic effects,
and finally to the substitution of these quantities into the fundamental equations of general relativity to
obtain a quantitative result. The calculated force is the force acting specifically on an element of matter in its
stationary moving state with a radial orientation, and it is fundamentally different from the force that would
act on the same element of matter in a different configuration. Each step of the reasoning serves to establish
the precise quantitative nature of the relationships under the conditions of general relativity, leading to the
profound conclusion that the sign of the gravitational force can change when the critical velocity ucrit is
reached, as a direct consequence of Einstein's equations.

A rigorous derivation of the gravitational force F equation in full general relativity and a simplified
derivation of the gravitational force F equation in linearized general relativity based on the above logic are
presented in [2], and their detailed examination is beyond the scope of this article. However, we will present
the final formulas for the gravitational force F from this work below.

11
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The full formula for the gravitational force F in the Schwarzschild metric is as follows:

l_z'zL2 2
" e R
c2A(r)

(8)
The formula for the gravitational force F in the linearized approximation (weak field):
GMm 1-—2v%/c? (d!z)

F=-= r2 .(1—1}2/6‘2)3/2—'—

=
(9)
This expression is a limiting case of the full formula when rs/r > 0, ie.
Alr)=1-rs/r=1.
The critical speed is the speed at which the gravitational force F changes sign (direction):

e Infull GTR:
Ul:l‘ll‘. V’r—,’ \JA(T

* Inthe linearized approximation:

(10)

7
¢ —i%OTOTC

Uppir = —= = .
crit Vrj 2 a1

The paper [2] also provides a description of the key role of a material body that is both a source of
gravity and a "point of support" for antigravity (including analogies with the lift of an airplane wing and the
movement of a sailboat against the wind), examines all the energy conditions that determine the possibility
of effective repulsion (antigravity) with a positive energy-momentum density of bodies and without
considering negative mass or exotic forms of matter, and presents other evidence of the reality of antigravity
(invariant quantities, local measurability, observer consistency, equations in covariant form, and
correspondence with the Dixon equations, and analogies with electromagnetism).

A clear proof of the principles discussed above is the technology used by humanity on a daily basis in
GPS/GLONASS satellites, namely the gravitational and kinematic corrections that are incorporated into the
algorithms of these systems. The speed of a satellite is something that we can control, and the speed of an
object determines the rate of time flow, which means that we can also control this. The gravitational and
kinematic corrections that are incorporated into the GPS/GLONASS system (which depend on the speed of
the satellite) lead to accurate results for humans, and therefore humans are already using the results of their
control over time. Similarly, in the definition of gravity and antigravity, the same principle of the sum of
gravitational and kinematic time dilation applies, but the only difference is the scale. To change the direction
of the gravitational force vector (i.e., to achieve antigravity), the object must be accelerated to more than
70.7% of the speed of light.

The analogy between an airplane wing and an antigravity wing is also illustrative:

* Airplane wing: The geometry of an airplane wing provides for the appearance of a lift force, which
is caused by the velocity gradient of the air flow above and below the wing (the difference in air pressure),
creating a resultant upward force.

* Antigravity wing: The curvilinear motion of a material matter element as part of an antigravity wing
provides for the appearance of an antigravity force, which is caused by the velocity gradient between the far
and near ends of this element (the difference in the flow of time), creating a resultant upward force.

If the airplane wing is flat, there is no lift force. If the motion of matter is straight, there is no antigravity
force. It's very simple: the curved space of time, like air, is a real physical entity. In both cases, we don't just

12
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"spin/accelerate the material matter elements in an antigravity wing" or "spin the blades of a helicopter" or
"accelerate an airplane," but we provide the system with additional energy, which, due to the geometry of
the airplane wing, results in different air flow velocities at the top and bottom of the wing, and in the case of
an antigravity wing, results in different time flow velocities at the top and bottom of the antigravity wing
element, and in both cases, this different flow determines the force vector.

In addition to the above, it should be noted that from a technical point of view, rotation seems to be
the most convenient way to achieve curvilinear motion. However, this does not mean that an antigravity
wing, for example, will be represented by a rotating disk; it will be much more complex. No one is planning
to rotate iron blocks at insane speeds in reality, and no one is planning to rotate disks; this will not happen
in reality. Several articles on the resource [1] have already been dedicated to the experimental proof and
technical implementation of antigravity.

Let's summarize the final results. The derivation within the framework of general relativity allowed us
to obtain a formula for the gravitational force acting on a material element moving in the gravitational field
of a massive body. We established the existence of a critical speed, exceeding which leads to a change in the
sign of the force from attraction to repulsion.

Let us note the key points:

* The antigravity effect is caused by the difference in conditions at the ends of a long object;

* It is possible with a positive mass and without involving exotic forms of matter, and it does not
violate fundamental physical principles;

* The effect is invariant and measurable, which confirms its physical reality.

Thus, a new mechanism of gravitational interaction in general relativity has been discovered,
expanding our understanding of the dynamics of long objects and opening up prospects for both theoretical
and experimental research in the future.
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THE IMPORTANCE OF MATHEMATICS IN MODERN SCIENCE AND TECHNOLOGY

Abstract
This article explores the fundamental role of mathematics in science, technology, and everyday life.
Mathematics is the language of logic, reasoning, and quantitative analysis. It provides tools for problem-
solving, modeling natural phenomena, and developing innovative technologies. The paper discusses the
applications of mathematics in fields such as physics, engineering, computer science, economics, and data
analysis, emphasizing its critical importance for scientific progress and technological development.
Keywords:
mathematics, problem-solving, modeling, technology, science, quantitative analysis, applied mathematics.

Introduction

Mathematics is a universal language that enables humans to understand and describe patterns,
structures, and relationships in the world around them. From basic arithmetic to advanced calculus and
abstract algebra, mathematics underpins the study of natural sciences, engineering, and information
technology.

The importance of mathematics extends beyond academia. It is essential for logical thinking, decision-
making, and innovation. The growth of technology and digital systems has increased the reliance on
mathematical methods for modeling, simulation, and optimization.

Applications of Mathematics

1. Physics and Engineering: Mathematical equations describe physical laws, model systems, and
predict behavior in mechanics, thermodynamics, and electromagnetism.

2. Computer Science: Algorithms, data structures, and machine learning rely on discrete
mathematics, linear algebra, and probability theory.

3. Economics and Finance: Statistical analysis, modeling, and optimization help in risk assessment,
resource allocation, and economic forecasting.

4. Data Analysis and Statistics: Mathematics enables the interpretation of large datasets, evaluation
of trends, and prediction of outcomes.

5. Technological Innovation: Cryptography, digital communications, robotics, and artificial
intelligence are built on mathematical principles.

Importance in Education and Research

Mathematics develops critical thinking, logical reasoning, and problem-solving skills. Students trained
in mathematics are better prepared to approach complex problems systematically and analytically. In
research, mathematical models are indispensable for designing experiments, analyzing results, and validating
theories.
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Challenges and Future Directions

Despite its importance, mathematics education faces challenges:

e Making abstract concepts accessible and engaging.

e Encouraging interdisciplinary applications of mathematics.

¢ Developing computational and modeling skills alongside theoretical knowledge.

Future directions include integrating mathematics with technology, Al, and data science to tackle real-
world problems efficiently and innovatively.

Conclusion

Mathematics is the foundation of science, technology, and modern society. Its applications span from
theoretical research to practical problem-solving in industry, economics, and information technology.
Mastery of mathematics empowers individuals and organizations to innovate, make informed decisions, and
understand the world quantitatively. Its continued development is essential for scientific progress and
technological advancement.
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YOK 7
Canapmypagosa Fosxep baTtbiprenbgblieBHa, npenoaaBaTens,
Canapmypaaosa loBxep batbiprenbableBHa, CTYAEHTKA,
locypapcTBeHHAs akagemusa XyaoxKecTs TYypKMeHMUCTaHa
r. Awxabag, TYypKMeHUCTaH

NOPTPETHbIE NPOU3BEAEHNA NEOUHA3APA MAOATOBA

AHHOTauuA

CratbA noceAWeHa TBOPYECTBO 3ACNYXKEHHOro AeATena KyabTypbl TypKMeEHWCTaHa, CKynbntopa
MepmHasapa MagatoBa. PaccmMaTpuBaloTCA CKYAbMTYPHble MOPTPETbl COBPEMEHHMKOB, My3bIKaHTOB W
KOMMO3UTOPOB. TaK e BbIABIAETCA XyA0KECTBEHHbIE 0COOEHHOCTU, XapaKTepP U KOMMNO3ULMOHHOE PeLleHne
yenoBeyeckoro obpasa.

KntoueBble cnosa:
CKY/NIbNTOP, 06 BEMHO-XYA0XKECTBEHHbIE aCMeKTbl, MPOEKT, CUMBOIM3UPYET, KOHTPACT, SHEPTUs,
XYL,0XKeCTBEHHbIN XapakTep, dUNocoCKUX pasmbiAEHUAX.

TBOPYECTBO 3aC/Y>KEHHOTO AeATens KynbTypbl TypkMeHuctaHa MeanHasapa MagaTtosa upessblyaitHo
NHTepecHo. Ero paboTbl OTANYAOTCA NPOCTOTON, CUIbHOW NPUTAraTe/IbHOCTbIO M YETKOCTbIO CBOEOOPa3HbIX
06bEMHO-XYA0KeCTBEHHbIX acnekTtoB. OH poanncs 2 ¢espana 1939 roga B TearkeHcKoM sTpane Axasckoro
BesanTa (pucyHok 1). OgyxoTBopeHHas Nto60Bb K PoanHe Kuia B cepaue CKyAbNTopa Ha NPOTAXKEHUN BCel
€ro »KM3HM, PacKpbiBan boraTblit XxapakTep ero TBopyectsa. Ero getckoe ysneyeHne UCKYCCTBOM NPUBENO K
ToMmy, 4To B 1957 rogy oH noctynun B TYpKMeHCKOe rocyJapCTBEHHOE XYAO0XEeCTBEHHOE YYUaumLLe MMeHN
LoTta PyctaBenu. B nepuon obyyeHua 1962-om rogy OH BbIAENs/ICA TasaHTOM, YCMELWHO FOTOBACb K
3aHATMAM W BOBpPEMA BbINOMHAA 33a4aHWA CBOMX HacTaBHMKOB. B 1963 rogy oH
YCMELWHO OKOHYMA Yy4YuAMWE WM B TOM e rogy nocTynua B TalIKeHTCKUM
roCcyZ,apCTBEHHbIN TeaTPaNbHO-XYA0XKECTBEHHbIA UHCTUTYT umenn A. T. LeTnHuHa.
Ha cBoem TBOpYECKOM MyTW OH CO34an pAL CKY/NbNTYPHbIX NOPTPETOB, OCHOBAaHHbIX
Ha YKM3HEHHbIX M PUNOCOPCKMX Pa3MbiLLIEHUAX O peasibHOCTU. Cpeamn HUX — 06pasbl
M3BECTHbIX AesATene WMCKYcCTBA Hallel CTpaHbl: NO3TOB, nucatenen, 6Gaxwu-
MY3bIKaHTOB, KONNEr-CKyJbNTOpoB U XYAO0XHWUKOB. Yepes passnyHble cpenctsa OH
CTPEMUACA FAPMOHU3NPOBATb ABUMXKEHUA BHYTPEHHUX YyBCTB moaenei. OCHOBHYIO

YaCTb TBOpYeCTBA MacTepa COCTaBAAT MOHYMEHTa/ibHble U CTaHKOBble
OEeKOopaTUBHbIe CKYNbNTYpbI.

3a ycepaHbin Tpya B 1991 rogy emy 6bl10 NPUCBOEHO 3BaHME 3aCNY)KEHHOrO AeATeNs WMCKYCCTB
TypKmeHucTaHa. B 2009 rogy ero npeKkpacHble paboTbl cnocobcTBoBanM nosydeHuto npemum Cotosa
XYAOKHUKOB TypKMeHucTaHa umeHu b. Hypanu, a B 2010 roay oH 6bln yaoctoeH 3BaHMA HapogHoro
XyO0XHUKa TypKmeHucTaHa [4].

MpousseneHnsa, co3gaBaemble TYPKMEHCKMMM  CKy/AbMTOpamu, coBpemeHHbl. PaboTtasa Hag
Pa3/IMYHBIMKU MPOEKTaMW, OHM B OCHOBHOM ObpaliatoTca K 06pasy yenoseka. Pa3BuTue KaHpa nopTtpeTa
CBA3QHO C NYTEM PACKPbITUA BHYTPEHHEr0 MM1pa YenoBeKa. CKyabNTypa Kak BUA UCKYCCTBA ABAAETCA OAHOM
M3 CaMbIX NOYMTAEMbIX YacTeln Ky/bTYPHOro Hacneama TYPKMEHCKOro Hapoga. LleHHOCTb 3Toro ucKyccrea
BO3HOCUTCA Ha HebbIBanylo BbICOTY Hiarogaps TBOPYECKMM paboTam COBpPEMEHHbBIX CKybNTOpoB. MNopTpeT
— 370 u3obparkeHne nam obpas o4HOro YeNoBEKA UK FPYNNbI NHOAEN B }KUBOMUCU, CKYNIbNTYPE UK rpaduKe.
MopTpeTbl, B CBOIO oO4vepeab, AeNATCA Ha Heckonbko Bugos [1, 398 c.]. B ucropum muposoro
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N306pa3nTeNIbHOIrO UCKYCCTBA 3TOT XKaHP 3aHMMAET O4YeHb BaxHoe mecTo. C Tex BpemMeH B NPOoLL/IOM, KOraa
elwle He cyuwectsoBasio ¢oToannapaTypbl, U A0 HAWWX AHEW PoAb M306pPasUTENIbHOrO WCKYCCTBa B
3aneyaT/ieHMM MPUPOAbl, *KUBOTHOTO MMUPa U 06Pa30B BbIAAMOLIMXCA JNYHOCTEN OCTaeTca 4Ype3BblyaiHO
BblCOKOM. bonee Toro, cneabl, octaBaeHHble N306pasnTeibHbIM UCKYCCTBOM B UCTOPUM, UMEIOT OFPOMHOE
3HaYeHUe U KaK UCTOPUYECKMI UCTOUYHMK ANA U3yYeHMA Hallero npoLnoro. B Hayke 06 MUCKyCcCTBO3HaHWUK
aHp MopTpeTa Ae/MTCA Ha HECKOJIbKO Hanpas/ieHWI: aBTOMOPTPET, ABOMHOM MOPTPET, rPynnoBou,
napagHbIi, cemenHbl U AeTCKUi nopTpeThbl [2].

Co3paBas NOPTPETHbIE MPOU3BEAEHUA, CKY/IbNTOP HE NPOCTO CNeA0Ban HaType, HO U NPUAYMbIBan
MHTEepecHbIN cloxKeT. K Takum paboTam MOXKHO OTHecTu: «[MopTpeT Babacapbl AHHamypagosa» (1980)
(pcyHok 2). 3pecb wmsobpaxeH HapoaHbI XypoXHUMK TypKMeHMCTaHa, macTtep-
cKynbnTtop Babacapbl AHHamypagoB, KOTOPbIA Obin KOANerom u 6AUSKMM Apyrom
MagaTtoBa. byayun Kossieramu, OHM Ha MPOTAKEHUM MHOTUX JIET BMECTe Co34anu
HECKO/IbKO npousBedeHMn. MagatoB B 3TUX ABYX MOPTPETax MaAcTepPCKU BOMIOTUA
NOA/MHHbINA 0B6/IMK N3BECTHOrO TYPKMEHCKOrO CKy/ibnTopa. CKY/NbNTOP Y¥Ke BO BTOPOI
pa3 obpauwiaetcs K obpasy csoero apyra b.AHHamypagosa. B aTom npousseneHumn
CKY/IbNTOP MO/HOCTbIO pPacKpbIBaeT CBOE MacTepcTBO, M3o0bpaxkana ero obauk B
BepTUKanbHOM Buae. OH 3anedyatnieH B MOMEHT paboTbl, ero ¢urypa noAHOCTbIO
3anofiHeHa penbedHbIMU U306parkeHUAMU. B 3Tux penbedHbiXx ¢GUrypax MOMKHO
YBUAETb CKY/IbNTYpPHblE NPOU3BEAEHUA co3aaHHble Babacapbl AHHamMypaaoBbIM. 34echb
npeactaBneHbl TakuMe paboTbl, KaK: «XeHwwuHa B nnatke (A6at)», «BcagHuk

(HaesgHuK)», «CTapuKk B wWAsane» W Apyrue paHHUEe NpPOM3BEAEHUS CKy/bMTopa,
cobpaHHble BoegMHO. MagaToB B 3TOM NOpTpeTe oveHb NPodeccnoHasbHO U MacTepcku nepesan obpas b.
AHHaMypafi0Ba KaK OTBETCTBEHHOIO M TPyA0At06MBOro YenoBseka.

CKynbnTOp TaK)Ke 4acto obpaliaeTcs K obpasam JIMYHOCTEM, OCTaBMBLUMX 3HAUYMTENbHbIA cnen B
MWPOBOI UCTOpUKN. Beab Npu co3gaHUM TakMX 06Pa3oB OH NpeaBapUTe/IbHO M3ydYaeT UHPOPMALMIO MO
cTapbim doTorpadpuam n KHuram. K pagy Takmx paboT MOMKHO OTHECTU MOPTPET nog HasBaHMem «AnbbepT
dNHWTENH» (1978), (pMcyHOK 3).

AnbbepT dNHWTENH poaunca 14 mapta 1879 roga B NepmaHuun. B aTom npounsseseHun nsobpaxkeH
BCEMUPHO M3BECTHbIN YYEHbBIN-PU3UK. OrpaHUYMBLUMCL N30OpaXKEHMEM TOIbKO FO/I0BbI BEZIMKOTO YYEHOTO,
CKYNbNTOP CMOF nepefatb ero MOLLHbIA MHTeANEeKT. B ero TwaTtenbHo npopaboTaHHOM 06/MKe BUAHbI
MyZpble MOPLLMHBI N X1UBaA 3Heprua. Banavve peannsama B npousseaeHue nepefaérca yepes CU/bHbIE
4yBCTBA, YTO OTpaXKaeT rnybokoe ysaxeHne M. MaaaToBa K BENMKOMY Y4EHOMY.

B TBOpYECTBE CKYNbNTOPA TaKMKe YacTo BCTPeYaroTcs 06pasbl oTeYecTBEHHbIX U 3apybeXKHbIX NeBLLOB,
MY3bIKaHTOB M KOMMNO3UTOPOB. Cpeam CKYyNbNTYpP, 3aneyaTneBlInx 06pasbl My3blKaHTOB, 0coboe

MecTo 3aHMMaeT paboTa «Llaratoumii betxoseH» (pMcyHOK 4), cosaaHHas B 1982 roay. B atom
npousseseHMM u3obpaxkeH BeauKMI KomnosuTop Jlioasur BaH BetxoseH. CKynbntop
co3fan 3ToT 0bpas, BAOXHOBAAACH NPOCAYLIMBAHNEM €ro My3blkn. Komnosutop 3pech
NMOKa3aH MPOCTbIM, CKPOMHbIM, NMOTPYXEHHbIM B CBOW BHYTPEHHWE MbicaKn. Ha ero
e MOXHO YBUAETb ropAoe 1 BeJIYecTBEHHOE BbipaXKeHue.

MN306parkeHne Toro, Kak OH AenaeT war Bnepéa, CIOBHO CUMBOIN3UPYET Ero
CTpeM/IEHNE K CO3L4aHMI0 HOBbIX MYy3blKa/ibHbIX KOMMO3MLUM. B peweHun storo
Npou3BeeHUA YYBCTBYETCA MOHYMEHTANbHOCTb, MOLLb U 31eMEHTbI Kybr3ma.

3ta poctoBas  durypa nepBoro  NpeAcCTaBUTENA  TYPKMEHCKOro
n306pasnTeNbHOro MCKYCCTBA BbIMONHEHA METOAOM pe3bbbl MO TYTOBOMY AEpeBY.
Eé pasmepsbl coctaBastoT 117x60x35 cm. usonucel, nsobpakeH MayLmm LWMUPOKUM
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LArom ¢ TPOCTbo B pyKe. Ero 061MK o4yeHb YETKO, BbIpasUTENbHO U NAABHO NepenaéT XyL0XeCTBEHHbIM
XapakKTep gepesa.

Ckynbntop MeamnHasap MagatoB ywen u3 xusHu 14 despana 2017 roga B ropoge Awxabage. Ero
4yBCTBO BEPHOCTM NpaBAe W3HU BeccmepTHO. M cerogHA npowssegeHus, cosgaHHble M.MapaaTtosbim,
Haxo4AT CBOE MEeCTO B 3KCMO3ULUMAX My3eeB M 3aBOEBbIBAIOT N0OOBb TYPKMEHCKOro Hapoaa. TBOpYecTBo
Mepunasapa Magatosa nponutaHa nt060BbI0 K CONHEYHOMY TYPKMEHUCTaHY U HEXHOCTbIO K CO3naaTensam,
npeobpakaoWwmm pogHYH0 3eMO.

W3yuaa Hacneame M.MaaaToBa, MOXHO y6eamTbCca, YTO ero CKy/bNTypHble paboTbl BKAKOYAIOT B ceba:
NnopTpeTHble NPOM3BEAEHUSA, AEKOPATUBHbIE PabOTbl, aBCTPAKTHbLIE N MOLEPHUCTCKME KOMMO3ULMMN.
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COMPUTER GRAPHICS: TECHNOLOGICAL ADVANCEMENTS AND APPLICATIONS IN MODERN SOCIETY

Abstract

This article explores the field of computer graphics, its technological advancements, and its
applications across multiple sectors including entertainment, education, healthcare, and engineering.
Computer graphics (CG) involves the creation, manipulation, and rendering of visual content using
computational techniques. The paper discusses the evolution of computer graphics, its key components such
as 2D and 3D modeling, rendering, and animation, and highlights modern trends such as virtual reality (VR),
augmented reality (AR), and real-time graphics. Additionally, challenges in hardware, software, and
performance optimization are analyzed.

Keywords:
computer graphics, 2D graphics, 3D modeling, rendering, animation, virtual reality,
augmented reality, GPU, visualization.

Introduction

Computer graphics (CG) is a subfield of computer science that focuses on generating and manipulating
visual content through computational methods. It combines mathematics, physics, and computational
algorithms to create images, animations, and interactive environments.

Since its inception in the 1960s, computer graphics has transformed industries such as entertainment,
architecture, medicine, education, and virtual simulation. With the development of modern GPUs, advanced
algorithms, and real-time rendering techniques, CG has become integral to gaming, film production, scientific
visualization, and digital content creation.

Historical Development of Computer Graphics

1. Early Era (1960s-1970s): Introduction of vector graphics and basic 2D rendering systems. Early
displays such as cathode-ray tubes (CRTs) visualized simple geometric shapes.

2. Raster Graphics Era (1980s): Pixels replaced vectors as the primary method of image
representation, allowing detailed 2D images and early 3D wireframe models.

3. 3D Graphics (1990s-2000s): The emergence of 3D modeling software, texture mapping, and
shading algorithms revolutionized visual realism. GPUs specialized for graphics processing accelerated
rendering performance.

4. Modern Era (2010s—present): Real-time ray tracing, VR/AR, Al-assisted graphics, and interactive
visualization dominate the field. Cloud-based rendering and procedural generation enable scalable and
immersive experiences.

Components of Computer Graphics

1. 2D Graphics

¢ Involves creating images in two dimensions.

¢ Applications include graphic design, web graphics, Ul/UX design, and 2D animations.

e Techniques: vector graphics, rasterization, image processing, and compositing.

2. 3D Graphics

e Involves creating three-dimensional models and environments.
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o Key stages:

Modeling: Creating geometry for objects using polygons, NURBS, or procedural methods.
Texturing and Shading: Applying surface properties, colors, and patterns.

Lighting: Simulating light sources and shadows to enhance realism.

el N

Rendering: Converting 3D scenes into 2D images using algorithms like rasterization or ray tracing.

5. Animation: Simulating motion and interaction over time.

3. Real-Time Graphics

e Essential for gaming, VR/AR, and simulations.

e Techniques focus on performance optimization, reducing latency, and realistic visuals.

e Modern GPUs, shaders, and physics engines play critical roles.

Applications of Computer Graphics

1. Entertainment: Movies, animation, and video games rely heavily on CG for storytelling, visual
effects, and interactive experiences.

2. Education and Training: Virtual labs, simulations, and interactive learning platforms provide
hands-on experience.

3. Healthcare: Medical imaging, surgical simulation, and anatomy visualization enhance diagnostics
and training.

4. Engineering and Architecture: CAD, virtual prototyping, and 3D modeling assist design and
construction processes.

5. Scientific Visualization: Complex data in physics, chemistry, and meteorology is represented
visually for analysis and decision-making.

Modern Trends

e Virtual Reality (VR) and Augmented Reality (AR): Immersive experiences for gaming, training, and
industrial simulations.

¢ Real-Time Ray Tracing: Achieves photorealistic visuals in interactive applications.

¢ Al in Graphics: Al enhances rendering, texture creation, and procedural animation.

¢ Cloud-Based Rendering: Remote computation enables high-quality rendering for users with limited
hardware.

Challenges

e Hardware Limitations: High-quality rendering requires powerful GPUs and memory.

e Algorithm Complexity: Realistic physics, lighting, and particle effects demand sophisticated
algorithms.

¢ Realism vs. Performance: Balancing visual fidelity with computational efficiency is critical.

e Data Management: Complex scenes and large assets require effective storage and memory
optimization.

Conclusion

Computer graphics has become a foundational element of modern technology, impacting
entertainment, education, healthcare, engineering, and scientific research. Advancements in GPU
architecture, real-time rendering, Al, and immersive technologies continue to expand the potential of CG.
The field combines creativity, mathematics, and computer science, enabling both practical applications and
artistic expression. As computational power and algorithms improve, the boundaries of realism, interactivity,
and virtual experiences will continue to expand.
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ARTIFICIAL INTELLIGENCE: TRANSFORMING MODERN INFORMATICS AND SOCIETY

Abstract

This article examines the development and applications of artificial intelligence (Al) within the field of
informatics and its impact on modern society. Al technologies, including machine learning, natural language
processing, and computer vision, are increasingly applied in healthcare, education, business, and governance.
The paper discusses the benefits, challenges, and ethical considerations associated with Al adoption.
Emphasis is placed on how Al contributes to automation, data analysis, and decision-making, while shaping
social, economic, and technological landscapes.
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Introduction

Artificial intelligence (Al) refers to the simulation of human intelligence in machines programmed to
think, learn, and adapt. In modern informatics, Al has become a transformative technology, enabling
advanced data analysis, predictive modeling, and automated decision-making.

Al systems are now integral to numerous sectors. Healthcare uses Al to diagnose diseases and
recommend treatments. Businesses leverage Al for customer analytics and supply chain optimization.
Education employs Al for personalized learning, while governments utilize Al for smart city management and
public services.

Applications of Al in Informatics

1. Machine Learning: Algorithms learn from data patterns, enabling predictive analytics and
intelligent decision-making in industries such as finance, healthcare, and logistics.

2. Natural Language Processing (NLP): Al can understand and process human language, powering
chatbots, virtual assistants, and translation tools.

3. Computer Vision: Al recognizes images and video content, assisting in security, medical imaging,
and autonomous vehicles.

4. Automation: Repetitive and labor-intensive tasks can be automated, increasing efficiency and
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reducing human error.

5. Data Analytics: Al systems analyze massive datasets to uncover insights and trends, supporting
strategic planning and research.

Benefits and Challenges

The benefits of Al include increased efficiency, enhanced problem-solving, improved accuracy, and
new opportunities for innovation. Al also facilitates the processing of big data, allowing organizations to make
informed decisions faster than ever before.

Challenges include:

e Ethical considerations such as bias, transparency, and accountability.

¢ Job displacement due to automation.

e Security concerns related to Al-driven systems.

e Need for regulation and governance to ensure responsible Al use.

Ethical and Social Considerations

Al adoption requires careful attention to ethical principles. Transparency in decision-making, fairness,
and privacy protection are critical for public trust. Society must balance technological advancement with
social responsibility, ensuring that Al benefits all communities while minimizing negative consequences.

Conclusion. Artificial intelligence is a cornerstone of modern informatics, revolutionizing how data is
processed, decisions are made, and services are delivered. Its applications in healthcare, education, business,
and governance demonstrate its potential to enhance productivity, innovation, and social development.
Careful consideration of ethical and social impacts is essential to ensure that Al continues to serve as a
positive force in modern society.
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BIG DATA: DRIVING INNOVATION AND DECISION-MAKING IN MODERN INFORMATICS

Abstract
This article explores the concept of Big Data and its transformative impact on modern information
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technology and society. Big Data refers to extremely large datasets that can be analyzed computationally to
reveal patterns, trends, and associations. The paper discusses the characteristics of Big Data, its applications
across various sectors, challenges in storage and processing, and its role in improving decision-making,
innovation, and efficiency.
Keywords:
big data, data analytics, information technology, machine learning, decision-making,
data-driven innovation, digital society.

Introduction

In the era of digital transformation, data has become a critical asset. Organizations generate and collect
massive amounts of data from various sources, including social media, sensors, financial transactions,
healthcare records, and scientific experiments. Big Data refers to datasets so large and complex that
traditional data-processing techniques are insufficient.

The analysis of Big Data enables organizations to uncover valuable insights, optimize processes, and
predict future trends. It is increasingly applied in sectors such as healthcare, finance, agriculture, education,
and governance.

Characteristics of Big Data

Big Data is often described by the following five characteristics, known as the 5Vs:

Volume: Massive quantities of data generated every second from multiple sources.
Velocity: High speed at which data is generated, processed, and analyzed.

Variety: Data comes in diverse formats, including text, images, videos, and sensor outputs.
Veracity: Ensuring data accuracy, reliability, and trustworthiness.

vk wN e

Value: Extracting meaningful insights and actionable intelligence from raw data.

Applications of Big Data in Informatics

1. Healthcare: Predictive analytics improve diagnosis, treatment plans, and personalized medicine.

2. Business and Finance: Big Data enables market analysis, customer behavior prediction, and fraud
detection.

3. Agriculture: Data from sensors and satellites helps optimize irrigation, crop management, and
yield prediction.

4. Education: Learning analytics personalize student learning experiences and enhance educational
outcomes.

5. Smart Cities: Big Data supports traffic management, energy optimization, and urban planning.

Challenges

Despite its potential, Big Data presents several challenges:

e Storage and Management: Storing massive datasets efficiently requires advanced cloud and
distributed computing technologies.

e Data Privacy and Security: Protecting sensitive information is critical to prevent breaches and
misuse.

¢ Data Quality: Ensuring accuracy, consistency, and completeness is essential for meaningful analysis.

o Skilled Workforce: Analyzing Big Data requires trained professionals with expertise in analytics,
programming, and machine learning.

Conclusion

Big Data is a transformative force in modern informatics, enabling data-driven decision-making,
innovation, and efficiency. Its applications span healthcare, business, agriculture, education, and urban
development. Addressing challenges related to storage, security, and skills is critical to fully harness the

26



HAYYHbIN }XYPHA/ «COGNITIO RERUM» ISSN (p) 2412-9489 / ISSN (e) 2542-1026 Ne3/ 2026

potential of Big Data. As technology advances, Big Data will continue to reshape how organizations and
societies operate, driving progress in the digital age.
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CYBERSECURITY AND DATA PROTECTION IN THE AGE OF INFORMATION TECHNOLOGY

Abstract
In the modern digital era, cybersecurity and data protection have become critical components of
information technology. This article explores the importance of securing digital information, protecting user
privacy, and maintaining the integrity of IT systems. Key issues such as cyber threats, encryption methods,
risk management, and ethical considerations are discussed. The study highlights the growing need for trained
professionals in cybersecurity and emphasizes the societal and organizational impacts of secure information

systems.

Keywords:
cybersecurity, data protection, information technology, encryption, digital security, cyber threats, privacy.

Introduction

With the rapid expansion of information technology, digital data has become one of the most valuable
assets for individuals, organizations, and governments. From personal information to financial transactions
and national security data, protecting digital assets is essential. Cybersecurity is the practice of safeguarding
information systems from theft, damage, or unauthorized access.

The rise of the internet, cloud computing, and mobile technologies has increased exposure to cyber
risks. Modern threats include malware, ransomware, phishing attacks, and data breaches. As technology
advances, so do the methods and sophistication of cyber-attacks.
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Importance of Cybersecurity

Cybersecurity is crucial for multiple reasons:

1. Protecting Privacy: Personal data, including identity and financial information, must be secured
to prevent misuse.

2. Safeguarding Business Operations: Enterprises rely on secure networks to ensure continuity,
protect intellectual property, and maintain customer trust.

3. National Security: Governments must protect sensitive information from cyber-espionage and
attacks on critical infrastructure.

4. Digital Trust: Cybersecurity enables safe online communication, e-commerce, and e-governance,
strengthening public confidence in IT systems.

Methods and Technologies

Modern cybersecurity employs a combination of technical and organizational measures:

¢ Encryption: Securing data using cryptographic algorithms to prevent unauthorized access.

e Firewalls and Intrusion Detection Systems: Monitoring network traffic to identify and block
potential threats.

e Two-Factor Authentication (2FA): Strengthening access control by requiring additional verification
steps.

¢ Security Policies and Awareness: Educating users and organizations about safe practices and risk
management.

The field also integrates artificial intelligence and machine learning to detect unusual patterns and
respond to threats in real-time.

Challenges and Future Directions

Despite advancements, cybersecurity faces ongoing challenges:

e Increasingly sophisticated cyber-attacks.

e Shortage of trained cybersecurity professionals.

e Balancing security with usability and performance.

e Ethical and legal considerations regarding data privacy and surveillance.

Future developments in quantum computing, Al-based threat detection, and blockchain technology
are expected to transform cybersecurity strategies, making them more adaptive and resilient.

Conclusion

In the age of information technology, cybersecurity and data protection are essential for safeguarding
personal, organizational, and national digital assets. Continuous technological innovation, professional
training, and ethical awareness are critical to maintaining secure and reliable information systems. As the
digital world evolves, cybersecurity will remain a cornerstone of safe and trustworthy technological progress.
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THE POSSIBILITIES OF THE DIGITAL ECONOMY

Abstract

The digital economy represents a fundamental, technology-driven transformation of economic
activity, production, and commerce. It encompasses the network of economic and social activities enabled
by information and communication technologies (ICT), particularly the Internet, mobile devices, and digital
platforms. This paradigm shift moves beyond mere digitization of existing processes to create entirely new
markets, business models, and forms of value. Key characteristics include the dominance of data as a primary
resource, the prevalence of platform-based business models, and the blurring lines between physical and
digital goods and services. The digital economy offers unprecedented opportunities for inclusive growth,
enhanced productivity, and global market access, but it simultaneously presents challenges related to
cybersecurity, digital skills gaps, and regulatory adaptation. This article explores the core components of the
digital economy, its transformative potential across major sectors, and the necessary policy frameworks to
harness its capabilities for sustainable development.

Keywords:
digital transformation, data economy, e-commerce, cloud computing, FinTech, platform economy,
artificial intelligence (Al), Internet of Things (loT), blockchain, cybersecurity.

Applications of Advanced Technology

The possibilities of the digital economy are most clearly demonstrated through the application of
advanced technologies that fundamentally reshape traditional sectors:

1. E-commerce and Retail

¢ Transformation: E-commerce platforms (like Amazon or Alibaba) have democratized retail, allowing
small businesses to access global markets and offering consumers unparalleled choice and convenience. The
integration of Al allows for hyper-personalized marketing and inventory management.

e Example: A small artisanal craft business in a remote location can use a global e-commerce platform
to sell its products to customers worldwide, a feat impossible in a purely physical economy. Data analytics
on purchase patterns guide production and pricing decisions, maximizing profitability.

2. Finance (FinTech)

e Transformation: Digital finance utilizes technology to improve and automate the delivery and use of
financial services. Technologies like blockchain enable secure, transparent, and decentralized transactions,
while mobile payments expand financial inclusion.

e Example: Mobile banking apps allow millions in developing nations to manage finances, make
payments, and access credit without needing a physical bank branch, thus lowering the cost of financial
services and integrating the unbanked into the formal economy. Peer-to-peer lending platforms use
algorithms to assess credit risk more efficiently than traditional banks.

Conclusion

The digital economy is not a sector in itself but the underlying infrastructure for all modern economic
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activity. Its potential to accelerate global growth, increase efficiency, and foster innovation is immense,
driven primarily by the strategic use of data and platform technologies. Leveraging this potential requires
governments and businesses to invest heavily in digital infrastructure, cultivate digital literacy and skills in
the workforce, and establish agile regulatory frameworks to ensure fair competition, data privacy, and
cybersecurity. As technology continues to advance, the distinction between the "digital" and "traditional"
economy will dissolve, solidifying the digital framework as the core engine of future prosperity and societal
advancement.
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THE FOUNDATION OF THE DIGITAL AGE

Abstract

The modern digital system is built upon a constantly expanding and accelerating global infrastructure.
This growth is characterized by three main components: vast networks of fiber-optic cables, the proliferation
of data centers, and the rapid evolution of wireless technologies (e.g., 5G/6G). The continuous investment in
these foundational elements has exponentially increased the speed, capacity, and reach of data transmission,
enabling everything from cloud computing to the Internet of Things (l1oT). The relentless demand for instant
access to information and processing power dictates the pace of this infrastructural expansion, transforming
once physical constraints (like distance) into solvable engineering challenges. This article explores the
physical and virtual components driving the growth of the digital system's backbone.

Keywords:
Digital Infrastructure, Fiber Optics, Data Centers, Cloud Computing, 5G,
Bandwidth, Network Latency, Internet Backbone.
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Physical Pillars of Digital Growth

The expansion of the digital system relies on tangible, high-capacity components.

The Infrastructure Mandate: To transmit and store an exponentially increasing volume of data with
high speed and reliability.

Key Areas of Infrastructural Growth:

¢ Subsea Cables: Connecting continents and enabling global trade and communication.

e Edge Computing: Distributing computational power closer to the end-user to reduce latency.

¢ Hyperscale Data Centers: Massive, energy-intensive facilities that house the world's data and run
cloud services.

Core Components and lllustrative Examples in Practice

1. The Revolution of Fiber-Optic Networks

Fiber optics are the circulatory system of the internet, transmitting data as light pulses.

Example: The Growth of Subsea Cables

¢ Past (2000s): Cables primarily connected major economic hubs (New York to London). Capacity was
measured in terabits per second (Tbps), but overall reach was limited.

e Present (2020s): New projects, like the 2Africa cable, encircle entire continents and connect
secondary markets. Capacity now reaches hundreds of Tbps per cable system.

e Practical Impact: This expansion drastically lowers latency and cost in developing regions, enabling
millions of people to access high-speed services like video streaming and sophisticated financial trading
platforms simultaneously.

2. The Rise of Hyperscale Cloud Data Centers

These massive facilities, operated by tech giants (Amazon, Google, Microsoft), are the storage and
processing engine of the digital world.

¢ Procedure: A major corporation migrates its entire IT operation (servers, applications, databases)
from its local office to a Cloud Service Provider (CSP) data center.

o lllustrative Effect: The corporation no longer needs to buy and maintain its own servers. The CSP
manages the scaling, security, and maintenance, allowing the company to handle massive, instant spikes in
user traffic (e.g., during a major online sale).

e Practical Impact: This switch from on-premise to cloud infrastructure is the core driver behind the
demand for new hyperscale data centers, which are often built near renewable energy sources to manage
their vast power consumption.

Conclusion

The continuous, aggressive growth of digital infrastructure—driven by fiber optics, data centers, and
ever-faster wireless standards—is what makes the digital system a true global utility. This investment ensures
that the digital future will be characterized by not just more data, but data that moves faster and with greater
reliability than ever before.

References:

1. TeleGeography. (Current Year). Submarine Cable Map and Submarine Cable Update Reports.

2. Cisco. (Current Year). Cisco Annual Internet Report (2018-2023).

3. Gartner. (Current Year). Hype Cycle for Cloud Computing.

4. Amazon Web Services (AWS) / Microsoft Azure / Google Cloud Platform. (Current Year). White Papers and

Architectural Documents on Data Center Design and Sustainability.

5. International Telecommunication Union (ITU). (Current Year). ICT Development Index (IDI) and

Telecommunication/ICT Statistics.

6. Schwartz, M. S. (2020). Networking the World: The Role of Fiber Optics in Global Connectivity. Springer.
©Gurbanmyradova U., Tillayeva A., Pollabayeva 0., 2026

31



AKALEMMWYECKOE U3OATE/IbCTBO «HAYYHAA APTE/1b»

Halbayeva Jeren, lecturer

Yagshygeldi Kakayev International Oil and Gas University

Yagmyrov Myrat, lecturer

Pedagogical school named after Aman Kekilov

Ashgabat, Turkmenistan

Gurbanmyradova Ogulsheker, student.

Pedagogical secondary vocational school named after Berdimuhamed Annaev of Arkadag city
Arkadag, Turkmenistan

THE ROLE OF INFORMATICS IN MODERN SOCIETY AND TECHNOLOGICAL DEVELOPMENT

Abstract

This article examines the role of informatics and information technologies (IT) in contemporary society.
Informatics provides the tools and methods for collecting, processing, and analyzing data, enabling informed
decision-making across various sectors including science, education, industry, and government. The paper
highlights current trends in IT development such as artificial intelligence, big data, cybersecurity, and digital
transformation. The study also emphasizes the significance of computer literacy and technical education in
preparing skilled professionals capable of leveraging modern technologies.

Keywords:
Informatics, information technology, artificial intelligence, big data, digital society,
computer science, education.

Introduction

Informatics, the science of information processing, has become central to modern life. It underpins
advances in scientific research, economic development, communication, and everyday decision-making.
With the exponential growth of data and computing capabilities, informatics provides frameworks to analyze
complex systems, model phenomena, and optimize processes.

Information technologies are now embedded in nearly every sector. They enable automation, improve
efficiency, enhance security, and create new opportunities for innovation. In education, IT facilitates distance
learning and access to global knowledge. In science and industry, computational modeling and data analysis
drive progress.

Importance and Applications

The applications of informatics in modern society include:

1. Artificial Intelligence (Al) and Machine Learning: Al algorithms analyze vast datasets, recognize
patterns, and support predictive decision-making in medicine, finance, and engineering.

2. Big Data Analysis: Handling large volumes of structured and unstructured data allows organizations
to optimize operations, improve products, and forecast trends.

3. Cybersecurity: Protecting sensitive information is crucial in banking, healthcare, and government
systems. Informatics provides encryption, secure protocols, and threat detection tools.

4. Digital Transformation: IT enables businesses and governments to digitize processes, improve
efficiency, and create user-centered digital services.

5. Education and Research: Computer science and informatics are foundational for modern
education, providing simulations, research software, and access to global scientific resources.

Methodology

The study is based on a review of scientific publications, academic textbooks, and research articles in
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the field of informatics and information technology. Methods include:

e Comparative analysis of different IT tools and applications.

¢ Review of case studies demonstrating the impact of informatics on society and industry.

¢ Evaluation of educational strategies for improving digital literacy and professional IT training.

Discussion

Informatics is not only a technical field but also a societal catalyst. Digital literacy has become essential
for participating in modern economic, social, and cultural life. Continuous development in IT requires lifelong
learning, interdisciplinary collaboration, and ethical considerations such as data privacy and responsible Al
use.

The evolution of informatics also fosters innovation in areas like smart cities, telemedicine, e-
governance, and environmental monitoring. By providing tools for analysis, simulation, and automation,
informatics accelerates scientific discovery and economic growth.

Conclusion

Informatics is a cornerstone of modern technological development. Its applications span science,
industry, education, and society. The integration of advanced IT tools enhances productivity, supports
innovation, and strengthens digital literacy. Future development in informatics will continue to shape how
individuals, organizations, and governments interact with information and technology, driving progress in all
aspects of life.
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AKHAL-TEKE HORSES: CULTURAL ICONS OF TURKMENISTAN

Abstract
Turkmen horses, notably the Akhal-Teke breed, are a cherished emblem of Turkmenistan's cultural
heritage and equestrian excellence. Renowned for their exceptional speed, endurance, and striking beauty,
these horses have been integral to the Turkmen people’s history and lifestyle for centuries. This article
explores the importance of Turkmen horses in shaping cultural identity, their historical significance, and
current challenges in preservation and promotion, highlighting their contribution to Turkmen society and
their status as national treasures.
Keywords:
Turkmen horses, Akhal-Teke, cultural heritage, equestrian excellence, preservation.

Introduction: Horses have played a central role in the lives of the Turkmen people for millennia, with
Turkmen horses celebrated as icons of strength, beauty, and grace. The Akhal-Teke breed, often referred to
as the "golden horse", is notable for its physical attributes and deep ties to Turkmen culture, embodying the
resilience and spirit of the Turkmen people and their nomadic heritage. This article examines the connection
between Turkmen horses and their cultural significance, as well as preservation efforts.

Historical Significance: The origin of Turkmen horses dates back thousands of years to the steppes of
Central Asia, where they were selectively bred by nomadic tribes. The Akhal-Teke breed, considered one of
the oldest and purest, has a history intertwined with the Silk Road, serving as prized possessions and strategic
assets for trade and warfare. Revered throughout history for their agility and stamina, Turkmen horses
enabled nomads to traverse vast distances, herding livestock and facilitating trade, representing a vital aspect
of Turkmen identity and pride.

The Akhal-Teke Breed's Cultural Importance: The Akhal-Teke breed is renowned for its sleek, muscular
build, metallic sheen, and endurance, making them treasured worldwide for their grace and beauty in
competitive and recreational equestrianism. As symbols of nobility and prestige, Akhal-Tekes are often
featured in Turkmen folklore and art, with traditional horse races and festivals celebrating the bond between
horses and owners. These horses reflect their owner's status, with possession of a fine Akhal-Teke signifying
commitment to the breed's preservation.

Economic Role and Preservation: Turkmen horses play a crucial economic role as working animals and
sources of income for breeders. The cultivation of Akhal-Teke horses supports traditional agricultural
practices and modern equestrian sports. International demand has created opportunities for export and
tourism, with events showcasing these horses attracting global attention and promoting cultural exchange.
The establishment of breeding farms and equestrian facilities has encouraged research and development in
equine care and management, focusing on improved breeding techniques and responsible ownership.
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Conclusion: Turkmen horses, particularly the Akhal-Teke breed, are symbols of cultural pride,
resilience, and national identity. Their historical significance, beauty, and enduring presence highlight their
cultural and economic importance. Continued preservation efforts are essential to recognize their invaluable
contribution to Turkmenistan’s heritage, fostering a deeper understanding of their legacy to support
initiatives for future generations. The bond between the Turkmen people and their horses is a testament to
the enduring power of tradition and the importance of cultural heritage.

Turkmen horses, particularly the Akhal-Teke breed, are more than mere livestock; they are symbols of
cultural pride, resilience, and national identity. Their historical significance, striking beauty, and enduring
presence in Turkmen society highlight their importance in both cultural and economic contexts. As efforts to
preserve and promote this cherished breed continue, it is essential to recognize the invaluable contribution
of Turkmen horses to the richness of Turkmenistan’s heritage.

By fostering a deeper understanding of the legacy of Turkmen horses, we can support initiatives aimed
at preserving these magnificent animals for future generations. The bond between the Turkmen people and
their horses is a testament to the enduring power of tradition, serving as a reminder of the importance of
cultural heritage in a rapidly changing world.
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ADVANCEMENTS IN VETERINARY MEDICINE: DIAGNOSTICS, TREATMENT, AND ANIMAL WELFARE

Abstract
Veterinary medicine is a critical scientific field that ensures animal health, promotes public safety, and
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supports agricultural productivity. This article reviews the latest advancements in diagnostics, treatment
methods, disease prevention, and animal welfare. Emphasis is placed on molecular diagnostics, imaging
technologies, and preventive veterinary practices. The paper also explores the role of veterinarians in
livestock management, companion animal care, and wildlife conservation.
Keywords:
Veterinary medicine, diagnostics, treatment, animal welfare, livestock, molecular diagnostics,
imaging technologies, disease prevention.

Introduction

Veterinary medicine plays a vital role in maintaining the health of domesticated, farm, and wild
animals. Healthy animals are crucial for food security, economic stability, and public health. The field has
evolved significantly, integrating molecular biology, imaging, and digital technologies to enhance diagnostics,
treatment, and disease prevention.

The scope of veterinary practice includes companion animals, livestock, equine health, and wildlife.
Modern veterinarians must possess knowledge in genetics, microbiology, pharmacology, and epidemiology
to effectively manage animal health challenges.

Diagnostics in Veterinary Medicine
Molecular Diagnostics:

PCR, ELISA, and DNA sequencing detect pathogens quickly and accurately.
Genetic testing identifies hereditary diseases and guides selective breeding.
Imaging Technologies:

X-ray, ultrasound, CT, and MRI aid in diagnosing internal injuries and diseases.
Advanced imaging allows for early detection and precise treatment planning.
Laboratory Analysis:

Hematology, biochemistry, and microbiology tests monitor animal health.
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Blood, urine, and tissue analyses provide information about systemic conditions.

Treatment and Preventive Strategies

e Medical Treatments: Antibiotics, antivirals, anti-parasitic drugs, and supportive therapy address
acute and chronic illnesses.

e Surgical Interventions: Advanced surgical techniques improve recovery and minimize complications.

¢ Vaccination Programs: Prevent outbreaks of infectious diseases in livestock and pets.

e Nutrition and Management: Proper feeding, housing, and hygiene enhance immunity and overall
health.

Animal Welfare and Ethics

¢ Ensuring ethical treatment of animals is fundamental to veterinary practice.

e Welfare assessment includes monitoring behavior, health, and living conditions.

e Policies and guidelines regulate humane treatment, disease prevention, and responsible breeding.

Role of Veterinarians in Agriculture and Livestock

¢ Disease control in livestock reduces economic losses and improves productivity.

e Monitoring herd health prevents zoonotic disease transmission to humans.

¢ Implementing biosecurity measures safeguards farms from outbreaks.

¢ Breeding programs utilize veterinary expertise to enhance genetic quality and animal performance.

Conclusion

Veterinary medicine is a dynamic field that integrates science, technology, and ethics to ensure animal
health and welfare. Advancements in molecular diagnostics, imaging, telemedicine, and preventive care have
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transformed veterinary practices. By combining traditional expertise with modern technology, veterinarians
play a crucial role in safeguarding animal health, supporting agriculture, and promoting public safety. The
continuous development of veterinary medicine is essential for addressing global challenges in animal and
human health.
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AKHALTEKE HORSES AND HORSE BREEDING: MORPHOLOGICAL, GENETIC,
AND TECHNOLOGICAL PERSPECTIVES

Abstract

The Akhalteke horse is one of the world’s most distinguished horse breeds, known for its elegance,
endurance, and speed. This article examines the morphology, genetics, and breeding practices of Akhalteke
horses. The study highlights the role of modern technologies, including molecular genetics, digital
monitoring, and data analysis, in improving horse breeding programs. Morphological features, performance
capabilities, and selection criteria are discussed. The paper also emphasizes the cultural and economic
significance of Akhalteke horses in Turkmenistan and internationally.

Keywords:
Akhalteke horses, horse breeding, morphology, genetics, performance, selection,
digital technology, equine science.

Introduction

Akhalteke horses are a national symbol of Turkmenistan and a vital component of the country’s
equestrian culture. Recognized for their unique physique, agility, and stamina, they have been bred for
centuries using selective breeding techniques.

Modern horse breeding integrates traditional knowledge with contemporary scientific approaches.
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Morphological assessment, genetic evaluation, and technological monitoring are essential for maintaining
the breed’s quality and performance. Akhalteke horses are utilized in sports, cultural events, and breeding
programs, demonstrating their versatility and significance.

Morphology of Akhalteke Horses

1. Body Structure:

o Slim, elongated body with a well-defined chest and deep girth

o Long, slender neck and refined head with expressive eyes

o Strong, lean legs enabling agility and endurance

o High-set tail and smooth coat often exhibiting metallic sheen

2. Performance Features:

o Excellent speed and stamina for long-distance racing

o Graceful movements, balance, and flexibility

o Adaptability to harsh climatic conditions

3. Genetic Traits:

o Inherited performance capabilities and temperament

o Selection ensures the preservation of superior morphological traits

o Molecular genetics aids in evaluating lineage and avoiding inbreeding

Horse Breeding Practices

e Selection: Horses are selected based on morphology, genetic quality, temperament, and
performance.

¢ Genetic Analysis: Molecular markers and DNA analysis improve selection accuracy.

e Performance Testing: Speed, endurance, and agility are evaluated through standardized tests.

¢ Training and Care: Nutrition, exercise, and veterinary care are integral to optimal development.

Applications and Importance

1. Sports and Racing: Akhalteke horses are used in long-distance races and equestrian competitions.

2. Cultural Heritage: Representing Turkmen national identity, they feature prominently in festivals
and ceremonies.

3. Breeding Programs: Maintain the genetic diversity and quality of the breed.

4. Technological Integration: GPS monitoring, biomechanical analysis, and data collection optimize
training and breeding decisions.

Modern Technologies in Horse Breeding

e Molecular Genetics: Identifies desirable traits and prevents inbreeding.

e Digital Monitoring: Sensors and wearables track heart rate, gait, and performance metrics.

¢ 3D Imaging and Motion Analysis: Evaluates structural conformation and biomechanics.

¢ Data Analytics: Big data methods assess breeding outcomes and predict performance trends.

Conclusion

Akhalteke horses represent both a cultural treasure and a focus of scientific study in equine breeding.
Integrating traditional breeding methods with modern genetics, biomechanics, and digital monitoring
enhances their performance, morphology, and overall quality. Future advancements in technology and
genetics will ensure that Akhalteke horses remain a symbol of Turkmenistan’s heritage while excelling in
sports and international recognition.
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AKHALTEKE HORSES IN INTERNATIONAL EQUESTRIAN SPORTS AND BREEDING PROGRAMS

Abstract

Akhalteke horses are one of the oldest and most prestigious horse breeds in the world, renowned for
their speed, endurance, and unique elegance. This article examines their role in international equestrian
sports, modern breeding programs, and global recognition. Emphasis is placed on the integration of scientific
breeding methods, performance evaluation, and international standards in promoting Akhalteke horses
worldwide. The paper also discusses the cultural and economic significance of exporting the breed and
participating in competitions.

Keywords:
Akhalteke horses, equestrian sports, horse breeding, international competitions, performance evaluation,
genetics, Turkmenistan heritage.

Introduction
The Akhalteke horse is a national symbol of Turkmenistan, celebrated for its beauty, stamina, and
intelligence. Beyond national significance, Akhalteke horses are increasingly involved in international
equestrian sports and breeding programs. Their participation in global competitions highlights not only their
athletic capabilities but also Turkmenistan’s commitment to preserving and promoting this unique breed.
International exposure requires integrating modern breeding technologies, performance analytics,
and standardized training methods. This ensures that Akhalteke horses remain competitive on the global
stage while maintaining their distinct characteristics.
Morphological and Performance Features
Physical Attributes:
Slim yet muscular body structure, long legs, and well-arched neck
Refined head with expressive eyes and alert ears
Strong and flexible joints for endurance and agility
Distinct coat colors, often metallic or glossy
Performance Capabilities:
Exceptional speed for racing and endurance challenges
High adaptability to diverse terrains and climates
Graceful movements suited for dressage and show competitions
Genetic Considerations:
Selection ensures preservation of superior traits for speed, stamina, and temperament
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Genetic testing is employed to prevent inbreeding and maintain breed purity
Akhalteke Horses in International Equestrian Sports
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e Endurance Racing: Akhalteke horses excel in long-distance races, combining speed, stamina, and
strategy.

¢ Dressage and Show Competitions: Their agility and elegance make them ideal for international
dressage events.

¢ Global Recognition: Participating in competitions worldwide increases awareness of the breed and
showcases Turkmenistan’s equestrian heritage.

Breeding Programs and Technological Integration

1. Selection and Evaluation:

o Morphological assessment, performance data, and genetic testing are combined to select breeding
stock.

o International breeding standards are applied to maintain competitiveness.

2. Digital Monitoring and Analytics:

o GPS tracking, heart rate monitors, and motion sensors optimize training and health management.

o Big Data and Al tools help analyze performance trends and breeding outcomes.

Conclusion

Akhalteke horses are not only a national treasure but also a breed with significant global potential in
equestrian sports and breeding programs. Combining traditional breeding wisdom with modern genetics,
digital monitoring, and international standards ensures that Akhalteke horses maintain their unique
characteristics while excelling in global competitions. Their success enhances Turkmenistan’s cultural
prestige, supports economic growth, and promotes international collaboration in horse breeding.
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THE DEVELOPMENT OF THE DROPSHIPPING MODEL IN SUPPLY CHAINS

Abstract
Dropshipping has emerged as a prominent fulfillment model in both e-commerce and supply chain
management, allowing retailers to operate without holding physical inventory while relying on upstream
suppliers for order fulfillment. Initially adopted as a cost-saving mechanism in online retailing, dropshipping
has gradually evolved into a strategic distribution approach within modern supply chains. This paper
examines the development of the dropshipping model from a supply chain perspective, focusing on its roles
in inventory risk management, operational flexibility, and cost efficiency. Drawing on prior literature, the
study discusses how dropshipping reshapes coordination among retailers, suppliers, and logistics providers,
while also addressing challenges related to service quality and sustainability. The paper concludes by
outlining managerial implications and future research directions for integrating dropshipping into supply
chain designs.
Keywords:
dropshipping; logistics; supply chain management; inventory risk management;
sustainable supply chains.

1. Introduction

In recent years, the rapid expansion of e-commerce and digital platforms has fundamentally
transformed the structure and operation of supply chains. Among various fulfillment models, dropshipping
has gained increasing attention as an alternative to traditional inventory-based retailing. Under this model,
retailers accept customer orders without holding stock, while suppliers or manufacturers are responsible for
inventory storage and direct delivery to end customers. By decoupling sales activities from inventory
ownership, dropshipping alters conventional cost structures, risk allocation, and coordination mechanisms
within the supply chain.

While early studies primarily examined dropshipping as an operational choice in e-commerce
environments, recent disruptions in global supply chains have prompted a broader reconsideration of its
strategic role. Beyond cost reduction, dropshipping has been increasingly viewed as a flexible distribution
mechanism that enhances supply chain responsiveness and adaptability. However, the model also introduces
new challenges related to service quality control, information transparency, and sustainability performance.

Against this background, this paper aims to examine the development of the dropshipping model in
modern supply chains. By synthesizing existing literature, the study analyzes the evolving roles of
dropshipping in inventory risk management, operational performance, and sustainable supply chain design.
In doing so, the paper contributes to the growing body of research by positioning dropshipping not merely as
an e-commerce fulfillment option but as a strategic component of contemporary supply chain configurations.

2. Theoretical background

2.1. Theory of dropshipping

Dropshipping is a retail business model in which the seller accepts customer orders without holding
inventory. Instead, the seller forwards the order details and customer shipping information to a manufacturer,
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wholesaler, another retailer, or a fulfilment center, which then ships the products directly to the customer.
The seller is responsible for marketing and selling the products, but does not control product quality, storage,
inventory management, or product transportation (Kale Sirin, 2020).

2.2. The development of dropshipping

The United States is widely regarded as the first country in which the dropshipping model emerged and
developed. The fundamental principle of direct shipment from manufacturers to end customers appeared
early in catalog-based retailing practices in the United States, before the advent of electronic commerce.
Supported by a large domestic market, advanced logistics infrastructure, and the rapid diffusion of the
Internet, dropshipping was gradually digitized and expanded globally, becoming an important model in
modern e-commerce and supply chain systems.

- Early formation stage (pre-1990s)

Dropshipping did not originate with the emergence of e-commerce. Its core principle-direct shipment
from manufacturers or suppliers to customers without retailer inventory holding-can be traced back to
traditional commerce. During this period, catalog-based selling allowed retailers to forward customer orders
directly to manufacturers for fulfillment. However, limited information technology capabilities and
underdeveloped logistics systems constrained the scale of adoption, preventing dropshipping from being
recognized as an independent business strategy.

- Development alongside e-commerce (1990-2000)

The rapid growth of the Internet in the 1990s provided a critical foundation for the development of
dropshipping. Early e-commerce websites enabled firms to reach broader markets without expanding
physical retail networks. Consequently, dropshipping was primarily adopted as an order fulfillment option
aimed at reducing inventory and operational costs. Nevertheless, its diffusion remained limited due to
immature electronic payment systems and logistics services.

- Expansion and popularization (2000-2010)

From the early 2000s, the expansion of e-commerce platforms and logistics services facilitated the
wider adoption of dropshipping worldwide. The emergence of major online marketplaces such as Amazon
and eBay enabled individuals and small firms to engage in online retailing with minimal investment in
inventory. During this period, dropshipping became increasingly recognized as a distinct online retail model,
although challenges related to service quality and delivery performance persisted.

- Platform-driven boom (2010-2020)

The period from 2010 to 2020 marked a significant boom in dropshipping. The rise of e-commerce
infrastructure platforms such as Shopify and WooCommerce, together with advancements in electronic
payments and international logistics, substantially lowered entry barriers. Despite its rapid diffusion,
intensified competition and ease of imitation resulted in declining profit margins for many dropshipping
businesses.

- Transition toward a supply chain perspective (since 2020)

Since 2020, particularly amid global supply chain disruptions, dropshipping has increasingly been
viewed as a distribution strategy within broader supply chain management frameworks. Firms now adopt
dropshipping not only to reduce inventory but also to enhance flexibility, resilience, and logistics efficiency.
Current trends indicate a growing integration of dropshipping with digital technologies, data analytics, and
sustainability-oriented supply chain practices, reflecting its evolution into a strategic distribution solution.

2.3. The roles of dropshipping

Dropshipping has gained increasing attention in supply chain and e-commerce research as its
application extends beyond a simple fulfillment mechanism toward a strategic distribution approach. Within
supply chain systems, dropshipping influences multiple performance dimensions by altering inventory
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ownership structures, reallocating operational risks, and reshaping coordination between retailers, suppliers,
and logistics providers. Prior studies suggest that these structural changes affect inventory risk exposure, cost
efficiency, operational performance, service levels, and sustainability outcomes. Accordingly, the role of
dropshipping can be examined through its implications for inventory risk management, operational and
service performance, and sustainable supply chain development, providing a comprehensive framework for
understanding its strategic relevance in contemporary supply chains. The roles of dropshipping are discussed
below with reference to key dimensions of supply chain performance.

- Role of dropshipping in e-commerce environments

The role of dropshipping becomes particularly prominent in e-commerce environments, where real-
time order information and demand data can be effectively transmitted and processed. Khouja and Stylianou
(2009) argue that dropshipping performs efficiently in e-commerce settings due to the integration of
information systems between retailers and suppliers, which enhances coordination in order fulfillment
processes.

From an academic perspective, the role of dropshipping extends beyond cost reduction to encompass
enhanced operational flexibility for online retailers. Specifically, dropshipping enables firms to rapidly expand
product assortments without making proportional investments in physical warehousing infrastructure,
thereby making it an attractive fulfillment option in highly competitive digital markets.

- Role in inventory risk management and cost efficiency

A recurring theme in the literature concerns the role of dropshipping in mitigating inventory-related
risks. By eliminating the need for retailers to hold physical inventory, dropshipping reduces retailers’
exposure to risks associated with product obsolescence, demand volatility, and excess stock accumulation.

However, prior studies caution that while inventory risk is substantially reduced at the retail level, it is
not eliminated from the supply chain as a whole. Instead, inventory-related risks are reallocated to upstream
suppliers, thereby increasing their operational burden. This redistribution of risk underscores the critical
importance of effective coordination mechanisms, information sharing, and contractual arrangements to
maintain overall supply chain efficiency.

- Operational performance and service level implications

From an operational perspective, dropshipping has the potential to streamline distribution channels
and enhance market responsiveness. Prior studies indicate that when upstream suppliers possess strong
logistics and fulfillment capabilities, dropshipping can lead to improved delivery performance and higher
levels of customer satisfaction (Wang et al., 2014).

Nevertheless, empirical evidence also suggests that dropshipping may adversely affect service quality
when suppliers lack sufficient fulfillment capacity or when coordination failures occur between supply chain
partners. As a result, the effectiveness of dropshipping in improving operational performance is highly
contingent upon supplier reliability, fulfilment competence, and the degree of information transparency
across the supply chain.

- Role of dropshipping in sustainable supply chains

Recent studies have increasingly examined dropshipping through the lens of sustainable supply chain
management. By reducing redundant inventory holdings and warehousing activities, dropshipping may
contribute to improved resource efficiency and lower environmental impacts. However, the literature also
highlights potential sustainability trade-offs, particularly in relation to increased transportation emissions
arising from fragmented and dispersed shipping patterns.

Accordingly, the role of dropshipping in promoting sustainability remains highly context-dependent.
Its environmental performance is contingent upon alignment with green logistics practices, transportation
consolidation strategies, and the optimization of distribution networks.
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3. Benefits and limitations of the dropshipping model

Existing studies identify several benefits and limitations associated with the dropshipping model,
reflecting its dual impact on supply chain performance.

3.1. Benefits of drop-shipping

- Low initial investment requirements. Dropshipping requires relatively low initial capital investment,
as retailers do not need to purchase products in advance or maintain physical inventory. Products are
procured only after customer orders and payments are received, which significantly lowers financial entry
barriers and makes the model accessible to small firms and new market entrants.

- Favorable cash flow structure. The dropshipping model supports a positive cash flow cycle, since
customer payments are typically received prior to product delivery. Additionally, payment terms negotiated
with suppliers may further improve liquidity, reducing the need for immediate cash expenditures.

- Geographical and operational flexibility. By eliminating the need for inventory storage and physical
retail locations, dropshipping enables firms to operate with minimal geographical constraints. This flexibility
allows retailers to manage operations remotely and access global markets through digital platforms.

- Expanded product assortment. Dropshipping allows retailers to offer a wide variety of products by
sourcing from multiple suppliers. As firms are not constrained by inventory capacity or storage costs, they
can rapidly adjust and expand product assortments in response to market demand.

- Reduced inventory-related risks. The absence of physical inventory substantially reduces risks related
to overstocking, product obsolescence, and forced price markdowns. As a result, retailers face lower
exposure to losses arising from demand uncertainty.

- Potential improvements in delivery efficiency. In certain contexts, dropshipping may shorten delivery
lead times by enabling direct shipment from manufacturers or upstream suppliers to end customers,
bypassing intermediary retail warehouses. When supported by capable supplier logistics, this structure can
enhance distribution efficiency.

3.2. Limitations of drop-shipping

- Higher product costs and reduced profit margins. In a dropshipping arrangement, suppliers bear the
costs of product procurement, inventory storage, distribution centers, labor, and related operational
activities. These costs are typically embedded in the unit prices charged to retailers, who purchase products
on a per-order basis. As a result, dropshipping retailers often face higher procurement costs compared to
traditional bulk purchasing, which may lead to reduced profit margins.

- Limited control over product quality. Dropshipping retailers generally do not own or physically handle
the products they sell, as inventory is controlled and shipped directly by suppliers. This lack of physical
inspection limits retailers’ ability to monitor product quality, packaging conditions, and handling practices,
potentially increasing the risk of customer dissatisfaction.

- Challenges in return and after-sales management. Responsibility for handling product returns and
after-sales services can become ambiguous in dropshipping arrangements. In practice, coordination issues
may arise between retailers, suppliers, and logistics providers, leading to delays or disputes over return
processing and customer support responsibilities.

- Dependence on supplier fulfillment performance. Delivery times in dropshipping models are largely
determined by suppliers’ fulfillment and logistics capabilities. Retailers have limited control over shipping
speed and reliability, which may negatively affect service levels, particularly when suppliers experience
operational disruptions.

- Increased logistics complexity and shipping costs. When customer orders include multiple products
sourced from different suppliers, shipments may be fragmented across multiple locations. This
fragmentation can increase transportation costs, prolong delivery times, and complicate order tracking,
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thereby reducing overall distribution efficiency.

Taken together, these benefits and limitations suggest that the effectiveness of dropshipping is highly
context-dependent and contingent upon supply chain coordination and governance mechanisms.

4. Emerging trends in dropshipping within supply chain contexts

Recent developments indicate that dropshipping is undergoing a significant transformation from a
stand-alone e-commerce fulfillment option to an integrated component of supply chain strategy. Several key
trends characterize this evolution.

- Strategic integration of dropshipping into supply chain design

Rather than operating independently, dropshipping is increasingly embedded within broader supply
chain configurations. Firms combine dropshipping with traditional warehousing or fulfillment models to
enhance flexibility and improve responsiveness to fluctuating market demand. This hybrid approach allows
organizations to balance inventory efficiency with service-level performance.

- Growing reliance on logistics service providers and third-party logistics (3PL)

The role of logistics partners has become increasingly critical in contemporary dropshipping
arrangements. Firms rely more heavily on professional third-party logistics providers not only for
transportation but also for inventory coordination, order processing, and value-added logistics services. This
expanded role of 3PLs contributes to improved operational efficiency and coordination across the supply
chain.

- Adoption of digital technologies and data-driven decision making

Digital technologies play a pivotal role in the advancement of dropshipping within supply chains. The
adoption of supply chain management systemes, artificial intelligence, and big data analytics enables firms to
improve demand forecasting, optimize material flows, and reduce the risk of supply chain disruptions. These
technologies support real-time visibility and enhance coordination among supply chain partners.

- Alignment with sustainability objectives

Current trends in dropshipping are increasingly aligned with sustainability goals. Firms emphasize
transportation optimization, emission reduction, and the use of environmentally friendly packaging materials
to mitigate environmental impacts. As a result, dropshipping is progressively incorporated into sustainable
supply chain strategies aimed at balancing economic performance with environmental and social
responsibility.

- Enhanced focus on risk management and supply chain resilience

Recent global disruptions have underscored the importance of building resilient and adaptive supply
chains. Dropshipping is evolving toward greater diversification of suppliers, decentralized sourcing structures,
and the development of contingency plans to reduce vulnerability to disruptions. These practices strengthen
supply chain resilience and improve firms’ ability to respond to uncertainty.

Overall, the development of dropshipping within supply chain contexts reflects a broader shift from its
traditional role as an online retail mechanism toward a strategic distribution approach. Through deeper
integration into supply chain systems, dropshipping contributes to improved operational efficiency, enhanced
flexibility, and progress toward sustainable and resilient supply chain management.

5. Recommendations and conclusion

5.1. Recommendations

Based on the analysis, five core recommendations are proposed to enhance the effectiveness of
dropshipping within contemporary supply chain systems.

- Supplier selection and quality control. Given the central role of suppliers in inventory holding,
order fulfillment, and product quality, firms should prioritize the selection of reliable suppliers with stable
production capabilities and standardized logistics operations. Performance governance mechanisms-such as
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delivery reliability, defect rates, and customer satisfaction indicators-should be complemented by clear
quality standards and periodic supplier audits. These measures are essential to mitigate quality risks and
ensure consistent service performance.

- Supply chain coordination and information transparency. Effective dropshipping requires strong
coordination among retailers, suppliers, and logistics providers. Transparent information sharing related to
inventory availability, order status, and demand forecasts reduces information asymmetry and operational
delays. In addition, clearly defined and coordinated return and complaint-handling processes are necessary
to minimize service failures and protect corporate reputation.

- Digital integration and data-driven management. The adoption of information technology,
automated order management systems, and data analytics plays a critical role in managing dropshipping
operations within complex supply chains. Real-time visibility, system integration, and data-driven decision
making enhance demand forecasting accuracy, improve operational control, and increase responsiveness to
market fluctuations.

- Hybrid distribution strategies and logistics optimization. Rather than relying exclusively on
dropshipping, firms are advised to adopt hybrid distribution configurations that combine dropshipping with
partial inventory holding or third-party fulfillment for high-demand products. Logistics optimization-including
strategic warehouse location of suppliers, regional allocation of inventory, and careful selection of logistics
partners with wide coverage and reliable delivery performance-can shorten lead times, reduce
transportation costs, and improve customer experience.

- Sustainability orientation and supply chain resilience. Dropshipping strategies should be aligned with
sustainability objectives and risk management considerations. Transportation optimization, environmentally
responsible logistics practices, supplier diversification, and contingency planning contribute not only to
reduced environmental impact but also to enhanced supply chain resilience in the face of disruptions.

5.2. Conclusion

This study highlights that dropshipping should be understood not merely as a short-term e-commerce
fulfillment option, but as a strategic distribution approach embedded within broader supply chain systems.
The effectiveness of dropshipping is contingent upon coordinated interactions among supply chain actors,
particularly suppliers, logistics service providers, and retailers. Effective governance of supplier relationships,
information integration, and logistics optimization emerges as critical in achieving consistent operational
performance.

Furthermore, the findings suggest that the strategic deployment of dropshipping can contribute to
enhanced flexibility and efficiency in supply chains, while also supporting sustainability and resilience
objectives when aligned with appropriate managerial practices. These insights underscore the need for firms
to adopt a systemic and long-term perspective when implementing dropshipping strategies, and they provide
a foundation for future research examining the performance implications of dropshipping across diverse
supply chain contexts.
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THE TURKMEN LANGUAGE: CULTURAL HERITAGE AND MODERN DEVELOPMENT

Abstract
This article examines the Turkmen language, its historical development, cultural significance, and
current status in society. Turkmen is a member of the Turkic language family and serves as the national
language of Turkmenistan. The paper discusses its phonetic, lexical, and grammatical features, its role in
preserving cultural identity, and efforts to modernize and promote the language in education, media, and
public life.
Keywords:
Turkmen language, Turkic languages, national identity, linguistic development, education, culture.

Introduction

The Turkmen language is an essential component of Turkmenistan’s national identity and cultural
heritage. As part of the Turkic language family, it shares linguistic similarities with other Central Asian
languages while maintaining unique phonetic and grammatical features.

Throughout history, the Turkmen language has preserved oral literature, folk tales, poetry, and
historical narratives, serving as a medium for transmitting cultural values and traditions. Today, it is the
language of education, governance, media, and literature, reflecting both historical continuity and modern
development.

Historical and Linguistic Background

Turkmen evolved from Oghuz Turkic dialects and has been influenced by Persian, Arabic, and Russian
languages through historical interactions. Its writing system has changed several times:

e Arabic script before the 1920s

e Latin-based script in the 1920s—1940s

e Cyrillic script during the Soviet era

e Return to Latin script after independence in 1991

These script reforms reflect the adaptability of the language to social and political changes while
ensuring continuity in literacy and education.

Features of the Turkmen Language

1. Phonetics and Pronunciation: Turkmen has vowel harmony and specific consonant rules typical
of Turkic languages.

2.  Grammar: Agglutinative structure allows the use of suffixes to convey grammatical functions.
Word order is generally Subject-Object-Verb (SOV).

3. Vocabulary: Rich in native Turkic words, with loanwords from Persian, Arabic, and Russian,
reflecting historical and cultural interactions.

51



AKALEMMWYECKOE U3OATE/IbCTBO «HAYYHAA APTE/1b»

4. Literature and Oral Traditions: Folk epics, proverbs, riddles, and poetry preserve cultural
knowledge and ethical norms.

Modern Development and Preservation

The Turkmen language continues to adapt to modern society:

e Education: Turkmen is the primary language of instruction in schools and universities. Language
programs promote literacy and advanced studies.

e Media: Television, radio, and digital platforms use Turkmen to reach wider audiences and preserve
linguistic heritage.

e Cultural Promotion: Literature, poetry, and music are actively used to maintain the richness of the
language and its expressive capabilities.

Government initiatives encourage the correct use of the Turkmen language while integrating modern
terminology for science, technology, and international communication.

Challenges

Despite progress, challenges remain:

¢ Balancing modernization with preservation of traditional vocabulary and idioms.

e Ensuring consistent language education across urban and rural regions.

e Integrating Turkmen in digital technologies and scientific publications.

Addressing these challenges is crucial for sustaining the vitality and functionality of the language in all
domains of society.

Conclusion

The Turkmen language is both a historical treasure and a living means of communication. It embodies
the cultural identity of Turkmen people, supports education, and facilitates modern development. Efforts to
preserve, modernize, and promote the language are essential for maintaining national heritage while
adapting to the demands of contemporary society.
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PRAGMATIC EQUIVALENCE IN ENGLISH-VIETNAMESE TRANSLATION: A QUALITATIVE ANALYSIS
OF CULTURAL, INTERPERSONAL, AND IMPLICATURE SHIFTS

Abstract
Pragmatic meaning is a crucial yet often overlooked aspect of translational equivalence. Successful
translation relies not only on lexical or syntactic accuracy but also on preserving implied meanings, cultural
assumptions, and interpersonal nuances. This study examines pragmatic equivalence in English-Vietnamese
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and Vietnamese-English translation through qualitative analysis of 150 bilingual examples from literary texts,
media discourse, everyday interaction, and machine translation. Drawing on speech act theory, politeness
theory, and Gricean implicature, the research identifies three main types of pragmatic shift: cultural shifts,
interpersonal (politeness) shifts, and implicature distortion. Pragmatic differences commonly occur when
cultural knowledge is not shared, politeness systems differ structurally, or inferred meanings are translated
too literally. The study proposes key strategies - cultural adaptation, controlled explicitation, register
adjustment, and pragmatic compensation - to reduce pragmatic loss.
Keywords:
Pragmatic equivalence; Cultural shifts; Politeness; Implicature; Translation strategies; Machine translation.

1. Introduction

Translation is a form of mediated communication in which meaning is shaped by context rather than
mechanically transferred between languages. Beyond semantic accuracy, pragmatic meaning - speaker
intention, interpersonal stance, and inferred significance -often determines communicative success. A
translation may be lexically correct yet pragmatically inappropriate if it alters levels of directness, politeness,
or cultural resonance.

Pragmatic equivalence, therefore, focuses on communicative effect rather than propositional content,
asking whether target readers can derive interpretations similar to those of the source audience. This issue
is especially significant in English -Viethamese translation due to differences in encoding social relations,
indirectness, and cultural conventions.

Despite recognition of pragmatics in translation theory, systematic empirical classifications of
pragmatic shifts remain limited for this language pair. This study examines bilingual data to identify recurrent
patterns of pragmatic divergence and proposes strategies to reduce pragmatic loss. It addresses three
guestions: how pragmatic meaning shifts, which shifts are most consequential, and which strategies can best
maintain pragmatic equivalence.

2. Literature review

Pragmatics, broadly defined as the study of meaning in context (Yule, 1996), emphasises that
utterances perform actions and index social relationships. When applied to translation, this perspective
entails that translators must reconstruct illocutionary force rather than merely semantic content (Hatim &
Mason, 1990). Speech act theory (Austin, 1962; Searle, 1969) provides the foundation for analysing how
utterances function as requests, refusals, apologies, or suggestions. Politeness theory (Brown & Levinson,
1987) highlights the management of face and social distance, which are encoded differently across languages.
Gricean conversational implicature (Grice, 1975) further demonstrates that speakers routinely convey
meanings indirectly, relying on shared assumptions and inferential reasoning, posing a significant challenge
for translation.

The concept of pragmatic equivalence is thus intimately concerned with preserving the inferential
potential and illocutionary force of utterances (Baker, 2018). It requires sensitivity to culture-specific
knowledge, interpersonal alighment, and conventions of indirectness. Scholars such as House (2015), with
her Functional-Pragmatic Model of Translation Quality Assessment, emphasise comparing source and target
texts based on pragmatic variables, such as social role relationships, levels of politeness, and register. In
cross-linguistic contexts where politeness systems are structurally divergent, pragmatic meaning cannot be
transferred through formal correspondence alone (Kecskes, 2014). Vietnamese, for instance, encodes social
hierarchy and relational stance through a rich system of pronouns, address terms, and sentence-final
particles, which operates on principles structurally distinct from those of English. In contrast, English often
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relies on modal verbs, hedging devices, and syntactic indirectness to convey subtlety (Blum-Kulka, House, &
Kasper, 1989). These asymmetries create a systematic risk for pragmatic shift.

Although theoretical discussions of pragmatic translation abound (e.g., Gutt, 1991; Hickey, 1998),
empirical studies that systematically classify pragmatic shifts and link them to concrete translation strategies
for the English-Vietnamese pair remain relatively scarce. However, there remains a need for a comprehensive
analytical framework that integrates the three key pragmatic pillars: culture, interpersonal relations, and
implicature. The present study seeks to address this gap by providing a data-grounded taxonomy and linking
it to practicable translation strategies.

3. Methodology

This study employs a qualitative descriptive design to examine patterns of pragmatic shift in translation.
The dataset includes 150 bilingual examples drawn from literary dialogue, media discourse, everyday
conversation, and machine translation outputs, ensuring a range of registers and communicative contexts.

Examples were selected for pragmatic relevance, such as culture-specific expressions, politeness
markers, indirect speech acts, and implicatures, while cases involving only lexical or grammatical differences
were excluded.

Analysis focused on three dimensions: cultural pragmatics, interpersonal pragmatics, and implicature.
For each example, the source meaning was identified, the target rendering examined, and the shift classified
as preserved, attenuated, transformed, or adapted. A subset of the data was cross-checked by bilingual
reviewers to enhance reliability.

4. Findings and discussion

4.1. Three categories of pragmatic shifts

The analysis reveals three recurrent categories of pragmatic shift: cultural pragmatic shifts,
interpersonal (politeness) shifts, and implicature-related shifts. Notably, many problematic translations
involve pragmatic misalignment rather than semantic inaccuracy, in which alterations in directness,
interpersonal stance, or cultural signalling reshape communicative interpretation.

4.1.1. Cultural pragmatic shifts

Cultural pragmatic shifts occur when expressions grounded in shared sociocultural knowledge fail to
activate equivalent associations in the target context. Literal transfer may preserve propositional meaning
while attenuating evaluative or affective resonance. For instance, the Viethamese idiomatic expression “sém
nang chiéu muwa,” which describes instability or unpredictability, is sometimes rendered literally as “sunny in
the morning, rainy in the afternoon.” While semantically transparent, the English version does not convey
the conventional evaluative meaning of 'inconsistency'. A functionally equivalent rendering, such as “highly
changeable” or “very unpredictable”, better preserves the pragmatic effect. This pattern demonstrates that
cultural meaning resides not in imagery itself but in its conventionalised interpretation.

A similar issue arises in routine interactional formulas. The Vietnamese greeting “An com chua?” often
functions as a rapport-building device rather than a literal inquiry about food consumption. Translating it as
“Have you eaten rice yet?” may be pragmatically odd in English, where such specificity suggests genuine
concern about diet. A contextually appropriate equivalent, such as “Have you eaten?” or “How are you—
have you had lunch?” maintains its phatic function. These cases illustrate how pragmatic equivalence
requires the reconstruction of communicative purpose rather than lexical form.

4.1.2. Interpersonal shifts

Interpersonal shifts arise from cross-linguistic asymmetries in politeness encoding. Vietnamese heavily
encodes relational stance through pronouns and particles, whereas English relies more on modality and
syntactic mitigation. Failure to recalibrate these resources can alter interpersonal force.

Consider the workplace request “Anh/chi glri giip em file nay véi a.” A literal translation, such as “Send
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me this file,” removes multiple Viethnamese mitigation devices (giup, vdi, a), resulting in an utterance that
may sound directive or abrupt in English. A pragmatically aligned version, “Could you please send me the file
when you have a moment?”, restores mitigation through modal verbs and temporal softeners. The shift
illustrates how politeness meaning is distributed across different linguistic resources in each language.

Conversely, English politeness formulas may not map naturally onto Vietnamese structures. The
phrase “I'm afraid we can’t process your request at the moment” softens refusal through a conventionalised
expression of regret. Rendering this literally as “Téi s¢ la...” may sound unnatural or overly formal. A more
contextually appropriate translation such as “Rat tiéc, hién tai b&n minh chua thé xi ly yéu cu nay” employs
a Vietnamese service-genre formula that performs equivalent facework. Here, pragmatic equivalence
involves substituting culturally appropriate politeness conventions.

4.1.3. Implicature-related shifts

Implicature-related shifts occur when indirect utterances are translated propositionally, disrupting the
intended inference. For example, the Vietnamese response “D& minh xem d3” often serves as a polite
noncommitment or an indirect refusal. A literal translation of “Let me check first” may be interpreted as
genuine intent in English. Rendering it as “I'll see what | can do” or “I'll see, but | can’t promise” preserves its
non-committal implicature.

Understatement-based hints present similar challenges. In English, “It’s a bit crowded in here” may
function as a polite request to create space. Translating it as “o day hoi dong” may shift the meaning toward
numerical density rather than clutter or spatial discomfort. A pragmatically equivalent rendering such as “O
day hoi chat/blra bdon nhi” better reconstructs the intended hint. These examples demonstrate that
implicature is preserved not by literal correspondence but by replicating the inferential cues available to the
target audience.

4.2. Strategies for maintaining pragmatic equivalence

The observed patterns give rise to several pragmatic translation strategies.

Cultural adaptation involves replacing source expressions with target-culture functional equivalents,
as in the rendering of “sém nang chiéu muwa” as “unpredictable.” The goal is to reproduce conventional
meaning rather than imagery.

Controlled explicitation selectively introduces cues that support inference. In translating “Dé& minh xem
da,” adding “I can’t promise” clarifies non-commitment without over-specifying intent.

Register realignment adjusts interpersonal stance. Transforming “Anh/chi gtti giup em file nay vdi a”
into “Could you please send me the file when you have a moment?” recalibrates politeness through modal
and temporal mitigation.

Pragmatic compensation redistributes pragmatic force when direct transfer is impossible. For instance,
additional gratitude (“thanks for inviting me”) may be inserted in English to match the facework embedded
in Vietnamese refusal formulas.

Contextual substitution prioritises communicative function over form. Rendering “I’'m afraid we can’t...”
as “Rat tiéc...” replaces an English politeness formula with a Vietnamese one appropriate to service discourse.

Collectively, these strategies demonstrate that pragmatic equivalence emerges from interpretive
alignment rather than structural similarity. Effective translation thus depends on the translator’s ability to
anticipate how utterances will be processed within the sociocultural and interpersonal frameworks of the
target context.

The findings highlight the centrality of pragmatic competence in translator education. Training should
incorporate analysis of interpersonal positioning, cultural schemas, and inferential meaning. For professional
practice, the strategies outlined here can serve as diagnostic tools during revision. For machine translation,
the study highlights the need to integrate contextual modelling and interpersonal features, as current
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systems remain largely proposition-oriented.

5. Conclusion

Pragmatic equivalence constitutes a foundational dimension of translational effectiveness. Through
qualitative analysis of bilingual data, this study has identified systematic patterns of cultural, interpersonal,
and implicature-related shift. These shifts frequently arise not from semantic error but from the reduction of
pragmatic meaning to propositional content. The proposed analytical framework and strategy set offer
practical tools for enhancing pragmatic transfer in both human and machine-mediated translation. However,
the dataset remains limited and may not cover all genres, especially specialised fields. The qualitative design
also lacks experimental validation. Future research should expand the corpus and apply quantitative methods
to strengthen the findings.
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THE EDUCATIONAL ENVIRONMENT

Abstract

As of March 2026, the classroom is no longer defined by physical walls but by the seamless integration
of digital ecosystems and human cognition. The emergence of Digital Pedagogy—the study and practice of
teaching and learning with digital technologies—has revolutionized the 21st-century educational
environment. This article explores the transition from "Static Instruction" to "Adaptive Learning," the role of
Al-driven personalized curricula, and how immersive technologies like Virtual Reality (VR) create experiential
learning hubs. We analyze how 2026-era educators are shifting from "Information Providers" to "Learning
Architects" to bridge the gap between traditional rote memorization and the high-level critical thinking
required in a digital-first economy.

Keywords:
digital pedagogy, edtech, adaptive learning, artificial intelligence in education (AIED), learning architecture,
virtual reality (VR) classroom, data-driven instruction, and hybrid learning environments.

1. The "Adaptive Learning" Architecture

In 2026, the "one-size-fits-all" model of education has been replaced by adaptive systems that respond
to the unique cognitive pace of each student.

e Al-Personalized Pathways: Instead of synchronized lecturing, digital platforms use machine learning
algorithms to adjust the difficulty and style of content in real-time. If a student struggles with a mathematical
concept, the system automatically pivots to a visual or gamified explanation.

e Real-Time Analytics: Educators now use dashboards that provide an "Emotional and Cognitive
Heatmap" of the classroom. These analytics allow teachers to intervene precisely when a student’s
engagement drops, creating a proactive rather than reactive support system.

2. Immersive Environments and Experiential Learning

One of the most significant pedagogical shifts in 2026 is the use of Extended Reality (XR) to turn
abstract theory into tangible experience.

e Virtual Presence: Digital pedagogy utilizes VR and Augmented Reality (AR) to transport students to
historical sites, the microscopic world of cellular biology, or even distant planetary surfaces. This "Presence-
Based Learning" increases retention rates by engaging sensory memory.

e Digital Twins in Education: Schools now utilize digital twins of complex systems (like engines or cities).
Students can manipulate these models in a risk-free virtual environment, "stacking" practical experience
before ever touching physical equipment.
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3. The Role of the "Learning Architect"

The shift to digital pedagogy has fundamentally redefined the professional identity of the educator in
2026.

e Curation Over Delivery: Since information is ubiquitous, the 21st-century teacher focuses on the
curation of high-quality digital resources. They design the journey of learning rather than just delivering the
destination of facts.

e Collaborative Digital Spaces: Pedagogy now emphasizes "Connectivism," where learning happens
through social networks and digital collaboration tools. Students are taught to navigate "Transmedia
Navigation"—the ability to follow stories and information across different digital platforms.

4. Codifying Digital Citizenship and Ethics

In 2026, "Algorithmic Literacy" is being codified into the core curriculum to ensure students can thrive
safely in an Al-saturated world.

e Ethical Al Auditing: Students earn micro-credentials in identifying deepfakes and understanding bias
in Al algorithms. This transforms digital pedagogy from a technical training exercise into a moral and civic
one.

e The Human-Centric Advantage: As technical execution is increasingly handled by Al, digital pedagogy
prioritizes the "Human Edge"—creativity, empathy, and ethical reasoning—which are the most valuable
assets in a specialist's professional "stack."

Conclusion: The End of Passive Learning

The educational environment of 2026 is no longer a terminal location but a persistent, digital layer of
reality. Digital pedagogy has democratized access to high-level learning, allowing individuals to learn "Just-
in-Time" rather than "Just-in-Case." For the student of tomorrow, the digital platform is the foundation, but
the pedagogical framework is the skyscraper that reaches toward global competence.
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DUAL APPROACHES IN MODERN EDUCATION: THEORETICAL AND PRACTICAL TEACHING METHODS

Abstract
Effective education increasingly relies on integrating multiple teaching approaches to enhance student
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learning. This article examines dual teaching strategies, combining theoretical instruction and practical
application, and explores their benefits in modern educational systems. Emphasis is placed on curriculum
design, active learning methods, and technology integration to maximize student engagement and
knowledge retention.

Keywords:
dual teaching, theoretical instruction, practical learning, pedagogy, active learning, educational technology.

Introduction

Modern education demands that students not only acquire knowledge but also develop skills to apply
that knowledge in real-world contexts. Dual teaching approaches, combining theoretical learning with
practical experiences, are increasingly recognized as effective strategies across disciplines.

e Theoretical instruction provides foundational knowledge, conceptual frameworks, and analytical
skills.

e Practical teaching allows students to apply concepts in real-world or simulated environments,
enhancing comprehension and problem-solving abilities.

This dual approach ensures that learners develop both cognitive understanding and hands-on
competence.

Theoretical Teaching Methods

1. Lecture-Based Learning:

o Organized presentations deliver key concepts, theories, and frameworks.

o Encourages critical thinking through discussion and questioning.

2. Case Studies and Problem-Solving:

o Students analyze scenarios to apply theoretical knowledge.

o Develops reasoning, decision-making, and analytical skills.

3. Collaborative Learning:

o Group discussions, debates, and peer teaching reinforce understanding.

o Promotes communication and teamwork skills.

Practical Teaching Methods

1. Laboratory and Workshop Sessions:

o Students perform experiments or practical exercises to reinforce theoretical principles.

o Example: In veterinary or biology programs, students analyze blood samples or observe anatomical
structures.

2. Fieldwork and Internships:

o Provides exposure to real-world environments, professional practices, and community engagement.

o Builds problem-solving skills and professional experience.

3. Simulations and Digital Tools:

o Computer-based simulations, virtual labs, and gamified learning enhance interactive learning.

o Offers safe environments to practice skills without risk.

Benefits of Dual Teaching Approaches

e Bridges the gap between theory and practice.

e Enhances student engagement, motivation, and retention of knowledge.

e Prepares students for professional environments and practical challenges.

e Encourages critical thinking, innovation, and lifelong learning.

Integration of Technology

¢ Learning Management Systems (LMS): Organize lectures, practical exercises, and assessments.
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e Virtual Reality (VR) and Augmented Reality (AR): Simulate real-world scenarios for immersive
learning.

¢ Digital Assessment Tools: Track student progress, provide feedback, and identify learning gaps.

Challenges

e Balancing time and resources between theoretical and practical components.

¢ Ensuring equal access to technological tools for all students.

¢ Training educators to effectively integrate dual teaching methods.

Conclusion

Dual teaching approaches, combining theoretical instruction with practical application, are essential
for modern education. By integrating active learning strategies, technological tools, and real-world
experiences, educators can develop students’ knowledge, skills, and professional readiness. Such methods
foster holistic learning and prepare students to succeed in academic and professional contexts.
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DUAL TEACHING APPROACHES IN STEM EDUCATION: COMBINING THEORY AND PRACTICE

Abstract
In STEM education, combining theoretical instruction with practical application is essential to develop

students’ knowledge and problem-solving abilities. This article explores dual teaching approaches in STEM
fields, highlighting methods such as lectures, laboratory experiments, simulations, and project-based
learning. The integration of technology and active learning techniques enhances understanding,
engagement, and readiness for real-world challenges.
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simulations, project-based learning.
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Introduction

STEM education demands both conceptual understanding and practical skills. Students must not only
grasp complex theories but also learn to apply them in realistic scenarios. Dual teaching approaches—
combining theory and practice—ensure holistic learning.

e Theoretical learning provides essential frameworks, principles, and analytical skills.

e Practical application reinforces concepts through hands-on experience, experiments, and problem-

solving exercises.

By combining these methods, educators prepare students for academic success, professional

challenges, and innovation-driven careers.

Theoretical Teaching in STEM

1. Lecture-Based Learning:

o Presents core concepts, principles, and scientific theories.

Encourages critical thinking through questioning and discussions.
Problem-Solving and Case Studies:

o  Students analyze problems and design solutions based on theoretical knowledge.

Enhances analytical reasoning and applied thinking skills.
Collaborative Discussions:

o Peerlearning, group debates, and brainstorming sessions improve comprehension.

o Develops teamwork and communication skills essential in STEM fields.

Practical Teaching in STEM

1. Laboratory Experiments:

o Chemistry, physics, and biology experiments allow students to apply theoretical principles.
Example: Observing chemical reactions, measuring forces, or conducting genetic analyses.
Simulations and Virtual Labs:

o  Computer simulations replicate complex phenomena safely and cost-effectively.

o Allows experimentation with scenarios difficult to reproduce in a real lab.

Conclusion

Dual teaching approaches in STEM education combine theoretical knowledge with practical

experience, producing well-rounded students ready for real-world applications. Integrating active learning,
technology, and project-based methods strengthens comprehension, engagement, and skill development.
This holistic approach prepares students for STEM careers, promotes innovation, and encourages lifelong
learning.
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NATO®U3NONOTUA CEPAEYHON HEQOCTATOYHOCTH

AHHOTauuA

CepaeyHas HeAOCTAaTOYHOCTb ABMAAETCA OAHMM M3 Hambosiee PacnpoOCTPaHEHHbIX NAaTONOrMYECKMX
COCTOSIHWIA CcepaevyHO-COCYANCTON CUCTEMbI U XapaKTepu3yeTcs HecnocobHoOCTbio cepua obecneymBaTb
afeKBaTHOe KPOBOCHAbKeHe OpraHOB U TKaHel. B ocHoBe pa3BUTMA aHHOTO CUHAPOMA NIEKUT HapyLLeHue
COKpaTUTENIbHOM CNOCOBHOCTM MWMOKapAa, a TaKKe M3IMEHEHUSA reMOoAMHaMWKM U HerporymopasibHoM
perynauuu. B ctaTbe paccmaTpuBalOTCA OCHOBHbIE MEXaHU3Mbl Pa3BUTUA CEPAEYHON HeAOoCTAaTOYHOCTH,
BK/IO4AA NPUYMHbI €€ BOSHUKHOBEHUA, U3MEHEHMA B paboTe cepLa, KOMNeHCaTOPHbIE peakuMm opraHmM3ma
N naToreHeTUyeckne mexaHuM3mbl MporpeccupoBaHua 3abonesaHus. Ocoboe BHMMaHMeE yaenserca poau
HeMnporymopasbHbiX $GaKTOPOB, HAPYLIEHUIO MUKPOLMPKYIALUN WU PA3BUTUIO CUCTEMHbIX U3MEHEHUA B
opraHusme.

Kniouesble cnosa:
cepaevyHas HeJoCTaTOUYHOCTb, NaTOPU3MONOTMA, MUOKapA, reMOoANHAMMKa,
HenporymopasbHas perynsums.

Mukhammedova Zuleikha Rejepovna

Senior Lecturer at the Department of Pathological Physiology

State Medical University of Turkmenistan named after Myrat Garryev
Turkmenistan, Ashgabat

PATHOPHYSIOLOGY OF HEART FAILURE

Abstract

Heart failure is one of the most common pathological conditions of the cardiovascular system and is
characterized by the inability of the heart to provide adequate blood supply to organs and tissues. The
development of this syndrome is based on impaired myocardial contractility as well as changes in
hemodynamics and neurohumoral regulation. This article discusses the main mechanisms of heart failure
development, including its causes, changes in cardiac function, compensatory reactions of the body, and
pathogenetic mechanisms of disease progression. Special attention is paid to the role of neurohumoral
factors, microcirculatory disorders, and systemic changes in the body.

Keywords:
heart failure, pathophysiology, myocardium, hemodynamics, neurohumoral regulation.

MoHATUE 1 06LWaA XapaKTepPUCTUKa cepAeYHON HeA0CTaTOYHOCTH

CepAaeyHas Heg0CTaTOYHOCTb NPeACTaBAAeT coboi NaToNorMyeckoe COCTOAHME, MPU KOTOPOM cepaue
He cnocobHo obecneymBaTb aALEKBATHbIA MWHYTHbIN OOBEM KpoBoobOpalieHMa, Heobxogumbln pns
HOPMa/IbHOTO GYHKLMOHMPOBAHMA OPraHOB M TKaHeW opraHM3ama. 3To COCToAHME pPa3BUBaETCA BC/eACTBUE
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HapyLUEeHUs COKPaTUTENbHOW GYHKUMU MMOKapAa WAW YyBENMYEHMA Harpysku Ha cepaue. B pesynbtaTe
BO3HWKAET HECOOTBETCTBME MENKAY MNOTPEOHOCTbIO TKAaHEW B KUCNOPOAE M MUTATENbHbIX BELLECTBAX M
BO3MOXHOCTAAMM CepAEeYHO-COCYANCTON CUCTEMBI X LOCTABAATD.

CepaeyHasi HefoCTaTOMHOCTb MOMET ObiTb OCTPON M XpoHuyeckol. OcTpasa popma pasBuMBaeTcs
ObICTPO M COMPOBOXAAETCA  PE3KUMM  yXyAWeEHWEM TeMOAVHAMMKM. XPOHWYECKas cepaeyHas
HeAoCTaToYHOCTb OopMUMpYeTca MOCTENEHHO W XapaKTepusyeTca AOJ/IMTeNIbHbIM  MPOrpeccupyowmnm
TeyeHnem. B natodumsnonornm faHHOro COCTOAHMA BAXKHYK PO/b UFPAOT USMEHEHUA B COKPATUTE/IbHOM
bYHKUMM cepaua, HapyweHWe BEHO3HOro BO3BpaTa M NOBbllWEHWE AaBAEHWUA B MasloM U BOMbLIOM Kpyrax
KpoBoobpaLleHUs.

Kpome TOro, cepzeyHas HefoCTaTOYHOCTb COMPOBOMKAAETCA HapylweHuem nepdysmu TKaHel, 4To
NPUBOAMUT K TUMOKCUU U METaboSIMYECKMM M3MEHEHUSM B Pas/IMYHbIX OpraHax. 3To genaeT paHHoe
COCTOSIHME CUCTEMHbIM NaTO/IOrMYECKMM NPOL,ECCOM, 3aTParMBatoLWMM NpPaKTUYECKK BCe OpraHbl U CUCTEMbI
opraHusma.

OCHOBHblE NPUYMHBI PA3BUTUA CEPLEYHON HEAOCTATOYHOCTU

PasBuTME cepaeyYyHOl HemoCTaTOYHOCTM MOMKeT ObiTb CBA33aHO C pPasMYHbIMKM 3aboneBaHUAMMU
cepAeyvHo-cocyancTon cuctembl. Hanbonee yacTolMn NpUUYMHAMUK ABAAIOTCA UWEMUYECKan 6one3Hb cepaua,
apTepuanbHasa rMnepTeHsuns, BPOXKAEHHbIE U NPUOBPETEHHbIE NMOPOKU CepALa, a TaKKe BOCMaUTENbHbIe
3aboneBaHMA MMOKapAa. ITM NATO/IOTMYECKME NPOLECChl MPUBOSAT K MOBPEXKAEHUIO CEPAEYHON MbILLbI U
HapyLUEeHWUIO eé COKPaTUTENIbHOW CNOCOBHOCTMH.

Kpome TOro, cepaeyHas HeOCTaTOYHOCTb MOKET Pa3BMBATLCA MPU KapAMOMMONATUAX, IHLOKPUHHbBIX
HapyLLEHUAX M HEKOTOPbIX CUCTEMHbIX 3aboseBaHUAX. BaxkHyto posib urpatoT $GakTopbl, MOBbIWAOLWME
HarpysKky Ha cepAle, TaKMe Kak XpOHUYecKas runepTeHsns, aHemus 1 3aboseBaHus NETKMX. B aTux ycnosusax
cepAue BbIHYXKAeHO paboTaTb € MOBbLIWEHHOM HarpysKoi, YTo CO BpeMeHeM MPUBOAUT K UCTOLLEHUIO €ero
dYHKLUMOHaNbHbIX pe3epBoB.

MaToreHeTUYECKMN BCE MPUUUHBI CEPLAEYHON HEAOCTATOYHOCTU MOXKHO Pa3fenunTb Ha fBe OCHOBHble
rpynnbl: NopaxkeHWe MUoKapAa M neperpyska cepaua obbémom wam gasneHnem. B oboux ciayyasx
pa3BMBAETCA HapylleHWe HacocHOM OYHKUMKM cepaua, UTO ABAAETCA  K/OYEBbIM  MEXaHW3MOM
bopMMpoBaHMA AaHHOTO NaTONOMMYECKOrO COCTOAHMS.

HapyleHnsa cokpaTuTenbHOM pyHKLMN MUOKapAa

OAHUM M3 OCHOBHbIX NATOPU3INONOrMYECKMX MEXaHM3MOB CEPAEYHON HeAOCTaTOYHOCTU ABNAETCA
CHUYKEHME COKpPaTUTENbHOM CNOCOBHOCTM MUOKapZa. ITO MOXKeT OblTb CBA3aHO C MNOBPEXAEHUEM
KapAMOMMUOLMTOB, HapylleHMemM 3SHepreTMyeckoro obmeHa B K/eTKax cepaua Win U3MeHeHUAMU B
CTPYKTYpe MMOKapaa.

Mpn noBpeXxaeHUN KapaMOMMOLMTOB YMEHbLUAETCA KOAMYECTBO (GYHKLMOHUPYIOLMX MbILLEYHbIX
BOJIOKOH, YTO MPUBOOMUT K CHUNKEHUIO CUAbI COKpalleHMsa cepgua. Kpome Toro, HapylaeTca npouecc
B3aMMOLENCTBMA AKTMHOBBIX M MMO3MHOBbLIX HUTEN, YTO TAKKe CHUXKAET 3O(PEKTUBHOCTb COKpaLLeHUs
MMWOKapZa. HapylweHus sHepreTudyeckoro obmeHa B K/JeTKax cepaua npuMBOSAT K - Aebuuuty
ageHo3nHTpudocdaTa, KOTOpbIA HEOOXOANM AN HOPMAJIbHOM COKPATUTE/IbHOW aKTUBHOCTH.

Co BpemeHeM B MMOKapAe MOryT pa3BMBaTbCA CTPYKTYPHbIE U3MEHEHUS, TaKUe KaK runepTpodus naum
ANNATaLUMA KeNya0uKoB. ITU U3MEHEHUA ABAAIOTCA KOMNEHCATOPHbIMW, OAHAKO NPU AANTENIbHOM TeYEHUN
3abo/1eBaHMA OHM CNOCOBCTBYIOT Aa/ibHENLLEMY YXYALIEeHUO GYHKLMK cepala.

N3meHeHMA reMoANHaMMUKKN NPU CepAEeYHON HeAOCTaTOYHOCTH

CepaeyHas HeAOCTAaTOYHOCTb COMPOBOXAAETCA 3HAYMTENbHbIMU MU3MEHEHUAMM TFEMOLUHAMUKM.
O4HUM M3 OCHOBHbIX NPOABJEHUI ABNAETCA CHUXKEHME CEPAEYHOrO BbIBpOCa, YTO NPUBOAUT K YXYALWEHUIO
KPOBOCHabXeHWA OpPraHoB M TKaHeW. B OTBET HA 3TO OpraHM3M aKTUBUPYET Pas3/INyHble KOMMEHCATOPHbIE
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MeXaHM3Mbl, HanpaB/ieHHble Ha NoafepKaHne apTepuanbHOro AaBaeHUA U Nepdysnmn KU3HEHHO BaXKHbIX
OpraHos.

OAHOBPEMEHHO C 3TUM MPOUCXOAUT MOBbIWEHME AAB/IEHUA B BEHO3HOW CUCTEME, YTO MPUBOAMUT K
33CTOI KPOBM B MasIOM MM BONbLIOM Kpyre KpoBoobpalleHusa. Mpu neBoXKenyno4KoBON He40CTaTOYHOCTH
pa3BMBAETCS 3aCTON B NErKMX, YTO MOXKET MNPMBOAUTb K OAblKe M Pa3BUTUIO OTEKA NErkux. lMpwm
NpPaBOXKeNyA04YKOBOM HEeAOCTAaTOYHOCTM HabalogaeTca 3acToM  KpOBM B BeHax bOo/bworo Kpyra
KpOBOOOpaLLEeHMs, YTO NPOSABASETCA OTEKAMM N YBE/IMYEHMEM MEYEHN.

Takmm ob6pasom, remoanHaMUYECKME N3SMEHEHUA ABNAIOTCA OAHMM U3 KNtoYeBbIX paKTOPOB Pa3BUTUA
KAMHMYECKUX NPOABAEHWUI CEPAEYHON HEAOCTAaTOYHOCTM.

KomneHcaTopHble MeXaHM3Mbl OPraHM3ma

Ha paHHMX 23Tanax pasBuMTMA CEepAEeYHOM HeAOoCTAaTOMHOCTM OpraHM3M  aKTUBUPYeT psajg
KOMMEHCATOPHbIX MEXaHU3MOB, HaMnpaBAeHHbIX Ha NoaAepKaHne afeKBaTHOro KposoobpaleHna. OgHUM
N3 TaKNX MEXaHM3MOB fIBISETCSA YBE/IMYEHME YaCcTOTbl CEPAEYHbIX COKPALLEHMI, YTO NO3BOIAET BPEMEHHO
noaaepXmBatb MMHYTHbIN 06BEM cepaua.
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INTEGRATED STUDY OF NORMAL AND PATHOLOGICAL PHYSIOLOGY:
MECHANISMS AND CLINICAL SIGNIFICANCE

Abstract

Physiology is the cornerstone of medical science, explaining the mechanisms that maintain normal
body function, while pathological physiology investigates deviations caused by diseases. This article explores
the fundamental principles of normal physiological processes and the pathological alterations that occur in
various organ systems, including cardiovascular, respiratory, nervous, and endocrine systems. Emphasis is
placed on understanding how disruptions in homeostasis lead to disease, the role of modern diagnostics, and
the clinical applications of physiological knowledge in patient management.

Keywords:
physiology, pathological physiology, cardiovascular system, respiratory system, nervous system,
endocrine system, homeostasis, clinical applications, diagnostics.

Introduction

The study of normal physiology provides insights into how the human body functions under healthy
conditions, maintaining equilibrium through complex interactions among organ systems. Homeostasis, the
ability to maintain stable internal conditions despite external changes, is central to normal physiological
processes. Conversely, pathological physiology focuses on functional alterations that arise due to diseases,
injuries, or genetic abnormalities, disrupting homeostasis and causing clinical manifestations. Understanding
both normal and pathological states is essential for medical education, diagnosis, treatment, and research.
Clinicians rely on this knowledge to identify early signs of dysfunction, implement preventive measures, and
design effective therapeutic strategies tailored to individual patients.

Normal Physiology

Normal physiology encompasses all organ systems working in coordination to sustain life. In the
cardiovascular system, the heart functions as a pump, circulating blood to supply oxygen and nutrients to
tissues while removing waste products. Blood pressure regulation is achieved through neural and hormonal
feedback mechanisms, ensuring adequate perfusion under varying conditions. The respiratory system
maintains gas exchange, with oxygen entering the bloodstream in the alveoli and carbon dioxide eliminated
from the body. Neural control of respiration adapts ventilation to metabolic demands. The nervous system
integrates sensory input with motor output, coordinates reflexes, and regulates involuntary functions,
maintaining overall homeostasis. Meanwhile, the endocrine system secretes hormones that control
metabolism, growth, reproduction, and stress responses through precisely regulated feedback loops. Proper
interaction of these systems guarantees normal physiological function and adaptability to environmental
challenges.

Pathological Physiology

Pathological physiology examines how disease disrupts normal function. In the cardiovascular system,
hypertension, atherosclerosis, and heart failure alter blood flow dynamics, leading to inadequate tissue
perfusion and organ dysfunction. Respiratory disorders, including chronic obstructive pulmonary disease
(COPD), asthma, and pneumonia, compromise gas exchange, resulting in hypoxia and carbon dioxide
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retention. Neurological disorders, such as stroke, neurodegenerative diseases, and peripheral neuropathies,
impair signal transmission, affecting cognition, movement, and autonomic regulation. Endocrine diseases,
including diabetes mellitus, thyroid dysfunction, and adrenal insufficiency, disrupt hormonal balance, leading
to metabolic imbalances and multi-system complications. In each case, pathological changes interfere with
homeostasis, triggering compensatory mechanisms that may further exacerbate disease progression.

Diagnostics and Clinical Applications

Modern diagnostics play a critical role in identifying physiological and pathophysiological alterations.
Laboratory analyses, including blood chemistry, hematology, and molecular tests, provide essential
information about organ function and disease processes. Imaging techniques, such as MRI, CT, and
ultrasound, allow visualization of structural and functional abnormalities. Electrophysiological studies,
including ECG, EEG, and EMG, evaluate electrical activity in cardiac and neural tissues.

Conclusion

Normal and pathological physiology form the foundation of medical practice, linking basic science with
clinical application. Knowledge of how organ systems function and how diseases disrupt these functions
enables healthcare professionals to diagnose accurately, implement effective treatments, and develop
preventive interventions. Advances in diagnostic technologies, molecular medicine, and clinical research
have enhanced our understanding of pathophysiology, facilitating early detection of disease and
personalized patient care. By integrating theoretical knowledge with practical application, medical
professionals can maintain health, restore function, and improve outcomes for patients across diverse clinical
settings.
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NORMAL AND PATHOLOGICAL PHYSIOLOGY: INSIGHTS INTO FUNCTIONAL AND DISEASE STATES

Abstract
Physiology explores the mechanisms of the body’s normal function, while pathological physiology
examines deviations caused by diseases. This article reviews the fundamental principles of normal and
pathological physiology, focusing on cardiovascular, respiratory, nervous, and endocrine systems. Emphasis
is placed on the role of modern diagnostic techniques, laboratory analyses, and clinical applications in
understanding physiological and pathophysiological conditions.
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Introduction

Understanding how the human body functions under normal and pathological conditions is crucial for
healthcare and medical research. Normal physiology ensures homeostasis and adaptation to environmental
changes, while pathological physiology examines disruptions leading to disease.

By studying both normal and pathological states, healthcare professionals can develop effective
treatment strategies, preventive measures, and personalized medical care.

Principles of Normal Physiology
Cardiovascular System:
Maintains blood circulation, oxygen transport, and tissue perfusion.
Regulated by autonomic nervous system, baroreceptors, and hormones.
Respiratory System:
Facilitates oxygen uptake and carbon dioxide removal.
Controlled by neural and chemical feedback mechanisms.
Nervous System:
Coordinates voluntary and involuntary functions.
Integrates sensory input with motor responses.
Endocrine System:
Hormones regulate metabolism, growth, stress response, and reproduction.
Feedback loops maintain hormonal balance.
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Pathological Physiology
Cardiovascular Disorders:
Hypertension, atherosclerosis, and heart failure disrupt normal circulation.
Pathological changes affect cardiac output and blood pressure regulation.
Respiratory Disorders:
Chronic obstructive pulmonary disease (COPD), asthma, and pneumonia impair gas exchange.
Structural and functional abnormalities cause hypoxia and hypercapnia.
Nervous System Disorders:
Stroke, multiple sclerosis, and neuropathies interfere with signal transmission.
Functional impairments affect cognition, motor skills, and autonomic control.

Conclusion

Normal and pathological physiology is fundamental to medicine, providing insights into how the body
functions and responds to disease. Understanding these mechanisms enables clinicians to diagnose
accurately, design effective treatments, and implement preventive strategies. Advances in molecular
diagnostics, imaging technologies, and clinical research continue to improve our comprehension of

O 0O WO 0O NO O B

pathophysiological processes and enhance patient care.
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NORMAL AND PATHOLOGICAL PHYSIOLOGY: PRINCIPLES, DIAGNOSTICS, AND CLINICAL APPLICATIONS

Abstract

Physiology studies the functions and mechanisms of the body under normal and pathological
conditions. This article explores the fundamental principles of normal physiology, pathological changes, and
their clinical implications. Special attention is given to cardiovascular, respiratory, nervous, and endocrine
systems. The integration of modern diagnostic methods and molecular techniques in understanding
physiological disorders is also discussed.
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physiology, pathological physiology, cardiovascular system, respiratory system, nervous system,
endocrine system, diagnostics, clinical application.

Introduction

Physiology is a branch of medical science that explains how the body functions under normal
conditions, while pathological physiology examines the alterations that occur in disease states.
Understanding these principles is crucial for accurate diagnosis, treatment, and management of patients.

Normal physiology ensures homeostasis, maintaining stable internal conditions despite external
fluctuations. Pathological conditions disrupt homeostasis, leading to functional impairments and clinical
manifestations.

Principles of Normal Physiology

1. Cardiovascular System:

o  Heart pumps blood efficiently through systemic and pulmonary circuits.

o  Regulation of blood pressure and tissue perfusion is achieved via neural and hormonal feedback
mechanisms.

2. Respiratory System:

o  Gas exchange occurs in alveoli, with oxygen transported to tissues and carbon dioxide removed.

o Ventilation is regulated by chemoreceptors sensitive to CO, and O, levels.

3. Nervous System:

o  Central and peripheral nervous systems coordinate sensory input, motor output, and autonomic
functions.

o Neurotransmitters transmit signals, ensuring rapid communication between tissues.
4. Endocrine System:

o Hormones regulate metabolism, growth, reproduction, and stress responses.

o Feedback loops maintain hormonal balance and physiological stability.

Pathological Physiology

1. Cardiovascular Disorders:

Hypertension, heart failure, and ischemic heart disease alter normal hemodynamics.
Pathological changes in myocardial tissue and blood vessels disrupt oxygen delivery.
Respiratory Disorders:

o N O O

Chronic obstructive pulmonary disease (COPD), asthma, and pneumonia impair gas exchange.
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o Alterations in alveolar structure or airway obstruction lead to hypoxia and hypercapnia.
3. Nervous System Disorders:

o Stroke, neurodegenerative diseases, and neuropathies impair neural transmission.

o Pathophysiological changes affect cognition, motor control, and autonomic regulation.
Conclusion

Normal and pathological physiology forms the foundation of medical practice. By understanding how
physiological systems operate and how diseases disrupt these functions, healthcare professionals can
provide accurate diagnosis, effective treatment, and preventive care. Advances in diagnostics and molecular
medicine enhance our understanding of pathophysiology and improve clinical outcomes.
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Towmesa NynbHabaT AnnabeppgbieBHa,

accucTeHT Kadeapbl NMaTtonornyecko aHaToMnu.

fliinbimoBa [KaxaH lenbgumMbipagoBHa,

CTYOEHT NeanaTpuyeckoro dakynbTeTa

locyfapcTBEHHbIA MeAULMHCKUIA yHUBEPCUTET TypKMEHUCTaHa MeHu MblpaTa MappbleBa
Awxabaa, TypKMeHUCTaH

HOPMONNACTUYECKUE U TMNEPN/IACTUMECKUE USMEHEHUA LUEMKU MATKU

AHHOTaumA

MaTonornyeckme NPoLECChl WENKM MaTKM BKAOYAKOT Ao6poKayecTBeHHble (GOHOBbIE), NpespaKkoBble
(aucnnasum) m 3n0KayecTBeHHble cocTosHMA. HopmonnacTMyeckne M runepniacTMyeckue M3MeHeHUs
OTHOCATCA K A0DOpOKayecTBEHHbIM MPOLECCaM, XapaKTepU3yrTCs COXPaHEHMEM HOPMasibHOM KNeTOYHOM
CTPYKTYpbl M OTCYTCTBMEM aTUMNUKU, HO COMNPOBOXAAKTCA HapylWeHMem COOTHOLWEHMA TKAHEeBbIX
KOMMOHEHTOB MM M36bITOYHbIM paspacTaHmem. CTaTbsl paccmaTpuBaeT mopdosormyeckme ocobeHHOCTH
3TUX U3MEHEHWI, UX 3TUONOTUIO U KAMHUYECKOE 3HAuYeHue A1s PaHHEN AMArHOCTUKM U NPodUNaKTUKK
npeApaKkoBbiX NPOLLEeCCOB.

Kntouesble cnosa:
LIelKa MaTK1, HOPMONasus, rMnepnaasuna, MeTan/iasusa, sKTonus,
NeliKonakma, SHA0LEepPBUKa/bHbIA NoAun.

BeepeHue
MaTonorns Wenkn MaTkM ABNAETCA OLHOM U3 aKTyaNbHbIX NPO6JAEM TMHEKOAOTMU U NATONOTMYECKOM
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aHaToMuKn. [obpoKayecTBEHHble M3MEHEHWs — HOPMOMIACTUYECKME W TUMEpnAacTUYeckme — He
NpPeACTaBAAT HENOCPEACTBEHHOM Yrpo3bl ANA XU3HM, O4HAKO MOTYT CBUAETENbCTBOBATb O HAPYLIEHWUM
FrOPMOHANbHOrO TrOMeOCTasa WAW  XPOHWYEeCKom BocnaneHun. 0Ocoboe 3HauyeHMe MMeeT 30Ha
TpaHcpopMaL MM — CTbIK MHOTOC/IOMHOTO MJIOCKOTO SMUTENNA 3K30L,ePBMKCA U LUANHAPUYECKOTO 3NUTenuns
3HAOUEPBMKCA, FAe Yallle BCero BOSHUKAKT AaHHble U3MEHEHMS.

Uenb wuccnepoBaHuA: aHanams  mMopdoNormdeckmx ocobeHHOCTEN  HOPMOMAACTUYECKUX U
rMNepnaacTUYECKUX USMEHEHWNI LWENKM MATKU, MX STUONOTUSA U KNIMHUYECKOE 3HAYEHME.

MaTepunanbl u metoabl

UccnepoBaHWe OCHOBAHO Ha aHanu3e OWMONTATOB LWEMKUM MaTKM, MNONYYEHHBIX Y MEHLWMH C
ANarHoCTMPOBAHHLIMKU A0BPOKaYECTBEHHBIMU U3MEHEHUAMMU. MICNOb30BaNUCh Ceaytoline MeToabl:

e MaKpPOCKOMMYECKasn oLEeHKa CAM3NUCTON 060104KY;

® TMCTONIOrMYECKOE UCCeA0BaHNE C OKPACKON reMaTOKCUIMH-303MHOM;

® OLLEHKa K/IeTOUYHOW CTPYKTYPbI, METaNAa3nMm U NPU3HAKOB BOCMAIEHUS;

® aHaN3 COCYAUCTOM CETU U CTPOMAJIbHbIX KOMMOHEHTOB.

PesynbTtathl

1. HopmonnacTtuyeckme nameHeHus

1.1 9kTonusA wenku maTtku (Ncesgosposmsn)

e CMeLleHne LMANHAPUYECKOTO SMUTENNA U3 LLePBUKAZIbHOTO KaHana Ha BAArainLLHYO YacTb WENKMU.

e OTUONOMUA: [UCTOPMOHAJIbHBIE COCTOAHMA, TpPaBMbl (poaosble, abopTbl), BOCMANUTENbHbIE
NpPoLEeCChl; BpOXKAEHHAsA dopma BCTPEYALTCA Y MOOAbIX HEPOXKABLUMX MKEHLLMH.

e MaKpOCKOMUYECKM: Yy4aCTOK APKO-KpAcHOro LuBeTa ¢ 6HapxaTUCTOM NOBEPXHOCTbI, YEeTKO
OrpaHUYEHHbIN OT 61e4HO-PO30BOM CANIUCTOMN.

e MUWKPOCKOMUYECKN: OAHOPAAHLIA UUAMHAPUYECKUIA 3nuTennii, GopmuMpoBaHME «KenesncTbixX
nonen», socnanuTenbHas MHGUAbTPALMA CTPOMBI.

1.2 MnockoKkNeToYHaa meTanaasua (Anuaepmmsauns)

¢ 3amMelleHne LUANHLPUYECKOTO INUTENNSA MHOTOCAIOMHBIM NMJIOCKUM; PU3NONOTUYECKUA MEXAHN3M
33XKMBNEHUA SKTOMNUMN.

¢ MuKpOCKoNMyecku:

o HenosHas (Hespenas) meTannasMa — MNacTbl NOAMMOPOHbLIX KAETOK Nog UMAUHAPUYECKUM
anuTennem;

o NOANHaA (3penas) meTannasma — 3pesiblii MHOTOC/IOMHbIA NJIOCKMI 3NUTENNI MOKPbIBAET BCHO
3KTONMUIO.

e HaboToBbI KUCTbI: GOPMUPYIOTCA NPU NEPEKPLITUN BbIBOAHbLIX MPOTOKOB Xeses.

1.3 lenkonnakus (MpocTan, 6e3 atunun)

e [aTONOrMYECKOE OPOrOoBEHME MHOIOC/IOMHOIO NNOCKOrO 3NUTENNA.

¢ MaKpockonuyecku: 6enble NATHA UAKN BAALLIKN, HE CHUMAIOTCA TAMMNOHOM.

¢ MUKPOCKOMMYECKU: TMNepKepaTos, NapakepaTos, akaHTo3. KieToyHaa aTMnua oTcyTcTByeT.

3akntoveHue

Hopmonnactnyeckue " rmnepnaacTmyeckue M3MeHeHUA LwenKkn MaTKK ABNAOTCA
[06pPOKaYeCcTBEHHbIMU COCTOAHUAMM, OLHAKO OTPaKaloT HapyLEeHWs FOPMOHA/IbHOrO FOMeocTasa Wau
XpOHUMYecKkoe BocnaneHwe. JanTenbHOE CyL,eCTBOBAHWE 3TUX MPOLLECCOB, 0COOEHHO 30H He3aBepPLUEHHOM
meTanaasum, cosgaet GOoH ANA Pa3BUTUA SUCNNACTUYECKUX USMEHEH U Npu MHMUMpoBaHMK BMNY Bbicokoro
OHKOreHHoro pwucka. OCHOBOW AMAarHOCTUKM ABASETCS FUCTONIOTMYecKoe uccnepoBaHve 6GuonTtaTa Ans

NCKNIOYEHMA KNETOYHOW aTUMMUU U UHBA3UBHOIO POCTa.

72



HAYYHbIN }XYPHA/ «COGNITIO RERUM» ISSN (p) 2412-9489 / ISSN (e) 2542-1026 Ne3/ 2026

CnUCOK UCNONb30BaHHOM NUTePaTypbl:
1. AKyllepcTBO: HalLMOHabHOe pyKoBoACTBO / nog ped. 3.K. AiinamassaHa. — M.: T90TAP-Meawa, 2022.
2. Cepos B.H., Cyxux I.T. HeBbiHawmMBaHWe bepemeHHocTN. — M.: MUA, 2019.
3. Tycaposa T.A., Hussesa H.B. Mopdonormyeckme nu monekynsapHblie 0COBEHHOCTU AeUnNAYyasbHbIX KNETOK
3HAOMETPUA NPU HeBbiHaWMBaHUN 6epemeHHocTn // Mopdonorua. — 2023,
©Towwmesa I'., Anbimosa k., 2026

Towwmesa lNynbHabaT AnnabepableBHa,

ACCUCTEHT Kadeapbl MNaTonornyeckon aHaToMmum.

Fenvaunesa [)XaxaHconTtaH PegxkenmyxammepnoBHa,

CTYAEHT NegmaTpuveckoro ¢pakyibTeTa

[oCcyAapCTBEHHDBIN MEeAULMHCKNI YyHUBEPCUTET TYPKMEHUCTaHa MMeHU MblpaTa MappbleBa
Awxabaa, TypKmeHUCTaH

NHEBMONATWUU U PECNTUPATOPHbIA AUCTPECC-CUHAPOM Y HOBOPOAEHHbIX

AHHOTauuA

MHeBMONATUM U pecnmMpaTopHbIi guctpecc-cuHgpom (PAC) aBnaoTCcA 04HUMMU U3 OCHOBHbIX MPUUYKNH
ACPMKCUM Y HOBOPOXKAEHHDbIX. [THEBMONATMM BKAKOYAIOT pas/iyHble POPMbl NOBPEKAEHMA NETKUX, TaKne
KaK rMasiInHOBble MeMbpaHbl, OTEYHO-TeMOpPParMyeckmMin CUHAPOM, aTe/IeKTasbl IETKMUX, CUHAPOM BunbcoHa-
MuKkntn. B cTaTbe paccmMaTpuMBaloTCA OCHOBHble BMAbI MHEBMOMATUIA, MX NaTtoreHes, natomopdonorus,
Knaccudukauma n guarHoctuka. Ocoboe BHMMaHWE yaenaeTca npuymMHam, MexaHu3my pasBuTUA, a TaKKe
KNHOYEBbIM NaTOMOPdOIOrMYECKMM U3MEHEHUAM NPU 3TUX 3a60NeBaHUSAX.

Kniouesble cnosa:
NHEBMONATUM, PECMUPATOPHbINA ANCTPECC-CUHAPOM, aTeNeKTas, rMainHOBble MeEMBpPaHBI,
OTeYHO-remopparMyeckuii CMHAPOM, CMHAPOM BuabcoHa-MWKNTU, HOBOPOXKAEHHbIE.

BeeneHue

MHeBMONATUN U pecnMpaTopHbIi aucTpecc-cuHapom (PAC) y HOBOPOMKAEHHbIX ABAAKOTCA BaXKHOW
MeANUMHCKON NpobaeMoi, TaK KaK OHW 3aHMMAIOT OLHO U3 BeAyLuMX MeCT cpeau NPUYMH achuKcumn u
CMepPTHOCTM B HEOHaTa/ibHOM nepuoae. PecnnpaTopHbIn AUCTPecc-CMHAPOM 4acTo pa3BuBaeTcA Ha doHe
pa3IMYHbIX MAaTOreHHbIX NPOLLECCOB B JIETKUX, BKAOYAA aTenekTasbl, geduumt cypdakTaHTa, BOCNaseHme m
Apyrve HapyweHuA. MoHMMaHMe naToreHesa 3Tux 3a60/1eBaHNN UMEEeT KAtoYeBOe 3HAUYeHMe s pa3paboTKu
METOL0B UX ANATHOCTUKN U SIeYEHMUSA.

Uenb nccnepoBaHuA: aHaZM3 OCHOBHbIX MHEBMOMNATUIA U PECNMPATOPHOrO AUCTPecC-CUHAPOMA Y
HOBOPOXAEHHbIX, NX Knaccudmkaumsa, natoreHes 1 natomopdonornyeckme ocobeHHoOCTH.

MaTepuanbl u meToabl

B nccnepnoBaHMm MCNONB30BaNNUCh AAHHbIE KIMHUYECKOW ANAarHOCTUKM M MOPPONOTrMYeCcKoro aHaansa
TKaHeMn NIerKMX HOBOPOXKAEHHbIX C AMArHO30M NMHEBMONATUA M PECNMPATOPHbIA AUCTPECC-CUHAPOM. Bbblan
NCMNO/NIb30BaHbI CAeayoWMe MeToabI:

e [YCTONOMMYECKoe uccnegoBaHmMe 06pasLLoB 1EFOYHOMN TKaHW.

e OuEeHKa CTeNeHN NOBPEKAEHNA aIbBEON N COCYA0B.

e Mopdonormyeckas Knaccudukauma aTeiekTasos, rMaaMHOBbIX MeMBPaH U APYrMX MHEBMOMNATUIA.

® JNEeKTPOHHAA MMUKPOCKOMNUA ANA U3yYeHUs cypPdAKTAHTA U KNETOUHbIX CTPYKTYP.
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PesynbTtathl

1. ATeneKkras Ierknx y HOBOPOXAEHHbIX

ATenekTas fNerknx npeacraBaser coboit Hepacnpas/ieHWMe WAW ChafeHUe afibBEOJs, YTO MOXKET
NPOUCXo4MTb B MepBble ABa AHA KU3HW. ITO CBA3AHO C OCOOEHHOCTAMM [AbIXaTe/bHbIX MNyTel U
HEeCcoBEepPLUEHCTBOM LeHTPasIbHOM peryasumm AbiXxaHUsa Y HOBOPOXKAEHHbDIX.

Knaccudukaums atenekTasos:

1. TMepBunUHble aTeneKTasbl:

o BO3HUMKalOT y HegoHOLWEHHbIX AeTel U Npu NepBUYHOM HeZ0CTaTOMHOCTM cypdaKTaHTa.

o Ouarosble aTtesiekTasbl BCTPEYAKOTCA NPM HEMOAHOM pPacnpasaeHUN Nerkmx.

2. BTOpuyHble aTeneKkrassbl:

o Pa3BuBatloTCA Nnocne nepmoga HOPMANbHOTO AbIXaHUA.

o BO3HMKalOT Npu mexaHUYeCcKon 0BCTPYKLMKN, Hanpumep, NPU acnMpauym oKONoNA0A4HbIX BOA,

MaTtomopdonorumsa:

o Jlerkme BbIrNAAAT YyMEHbLUEHHbIMWU, MACUCTBIMMU, C TEMHO-KPACHbIM UAW CUHIOWHbIM LLBETOM.

e ANlbBEO/IbI UMEIOT Y3KMeE LWenn NAK NOJHOCTbIO CNaBLUMecA CTPYKTYpbI.

e [pMCYTCTBYIOT OTEYHAS XKUAKOCTb U TMaNNHOBbIE MeMBpaHbI.

2. MHeBMOMNaTMA rManMHOBbLIX MembpaH (M)

fManuHoBble MembpaHbl ABAAIOTCA OCHOBHbIM naTomopdosiormyeckum npusHakom PAOC vy
HOBOPOXAEHHbIX. HeAOHOWEHHOCTb U AeduunT cypdaKTaHTa ABAAKOTCA rMaBHbIMM QaKTOpPamMM PA3BUTMA
3TOM NaTo/IOTUMN.

3akntoveHune

MHeBMONATUM Y HOBOPOMKAEHHbIX NPeACcTaBAAOT COOOM WMPOKKUI cnekTp 3abonesaHUit, OCHOBHbLIM
MEeXaHU3MOM KOTOpPbIX  ABAAeTcA mopdodpyHKLMOHANbHAA He3pesNoCTb  JIeTKMUX. naBHble
natomopdosorMyeckue U3IMeHeHMa BKAOYAT Aeduunt cypdakTaHTa, COCYyAMCTble HapyleHua W
BocnaneHue. PaHHee pacno3HaBaHMe 3TUX COCTOAHMM M CBOEBPEMEHHasA TepaneBTMYEecKas NoAnepXKKa
UMEIOT Ba*KHOE 3HauYeHue gNA yayyleHma NporHo3a HOBOPOKAEHHbIX ¢ PAC n nHeBmonatuamm.

CNUCOK UCNOob30BaHHOW NUTePaTypbl:
1. Xakumos C.X. [THeBMOMNATUKN M PECNMPATOPHbIN ANUCTPECC-CUHAPOM Y HOBOPOXKAEHHbIX. — TaluKkeHT, 2018.
2. TywmHa B.A. PecnnpaTopHbI AUCTPECC-CUHAPOM Y HOBOPOXKAEHHbIX. — M.: MUA, 2020.
3. Fenbman W.HO. MHeBMONaTUKN Y HOBOPOXKAEHHbIX: ANArHOCTUKa U neveHune. — CM6.: BME/, 2021.

©Towumesa I, FTenbanea ., 2026

Xanmepos basap CeiiutmammepgoBuy,

KaHOMAaT MegULUMHCKUX HayK, 3aBeayLwmii Kadenpor naToNormyeckom aHaTommm
Cbinanosa [)keHHeT MyxammeTcennMpoBHa,

CTYAEHT NeanaTpuyeckoro dakynbTeTa

focyaapCTBEHHbBIN MeAULMHCKUIM yHUBEpCUTET TYpKMEHUCTaHa MMeHU MblpaTa MappbleBa
Auwxabag, TypKMeHUCTaH

MOP®O®YHKLMOHA/IbHbIE OCOBEHHOCTU AELUMAYANBHON TKAHU
NPU HEPA3BMBAIOLLENCA BEPEMEHHOCTU

AHHOTauuA
HepassuBatowanaca 6epemMeHHOCTb NpeacTaBaAeT coboli NaToNorMyeckoe COCTosiHME, NPU KOTOPOM
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npeKkpaliaeTca  pasBuTMe  3MBpMOHA  MAM  NAoSZA Ha  paHHMX  CcTagmax  HGepemeHHOCTM.
MopdodyHKUNOHANbHbIE U3MEHEHMUA AeUnayaibHOW TKaHW UIPaoT KTOYEBYHO PO/b B NaToreHese AaHHOro
cocToAHUA. B cTaTbe paccmaTpuBaloTca CTPYKTYPHble U GYHKLMOHaNAbHble 0COBEHHOCTU AeluayasbHOM
TKaHM Npu 3amepleit 6epemeHHOCTM, MPUUYUHbI U3MEHEHUIW, a TaKXKe BO3MOMHble MocaeacTsva AnA
MaTOYHO-NNAaLEHTapHOW cucTembl. MoNyYeHHble JaHHble MMEIOT 3HaYeHue ANA paHHelW AMArHOCTUKU U
NPodUNAKTUKM HEBbIHALLMBAHNA BepemMeHHOCTH.
Kniouesble cnosa:
AeuunayanbHas TKaHb, Hepa3BuBatowanca 6epemMeHHOCTb, MOPPONOTUs, HEKPO3, COCYAUCTbIE U3MEHEHUS,
¢nbpo3, UMMYHONOTrNYeCcKan aUChYHKLMA.

BeeageHue

HepassuBatowasca 6epemeHHOCTb (3ameplias 6epemeHHOCTb) — 3TO COCTOAHWE, MPU KOTOPOM
npeKkpaLaeTcs pa3BUTUE IMOPUOHA MM NA0AA Ha PaHHUX cpoKax. OgHUM K3 onpegenatowmx GakTopos
ABIAETCA COCTOAHME AeunayanbHON TKAHW — CNeunaan3npoBaHHOM TKaHU 3HAOMETPUA, opmMmupytoLeinca
B OTBET HAa WMMMJAHTauMio 3mbpuoHa. B Hopme geumayanbHas TKaHb obecneymBaeT MUTaHMe NA0AQ3,
y4acTByeT B WMMMYHO/IOTMYECKOM TONEPAHTHOCTM M NoAfepKuBaeT bepemeHHOCTb. M3meHeHua B
mopdonorum u ¢GyHKUMM AeuuayasbHOM TKAaHWU MOTYT CAYXKUTb PaHHUMM MapKepamu MaTonormm wu
npeAcKasblBaTb PUCK HEBbIHALLMBAHMUSA.

Lenb nccnenoBaHus: aHanvM3 mopdonornyeckmx M OYHKUMOHANbHLIX U3MEHEHUI OeunayanbHow
TKaHW NpW HepasBMBatoLeca 6epeMeHHOCTH, onpeseieHne UX NPUYUH U NOCNeACTBUN.

MaTepunanbl u metoabl

B wnccnefoBaHMM MCMOb30BaUCh AaHHble MOPGONOIrMYECKOro aHanM3a AeuuayasbHON TKaHW,
NOJIlyYEHHbIEe NPU TUCTOJIOTMYECKOM U MMMYHOTMCTOXMMUYECKOM WCCNeaoBaHUM obpasLoB TKaHel vy
KEHLLMH C AMarHOCTUPOBAHHOM 3amepLueit bepemeHHOCTbO. OLeHNBaANUCH:

e K/IETOYHbIV COCTaB AeumnayanbHOM TKaHu;

e Ha/IMuMe HeKpOo3a N NMHOUABbTPALUM NeNKoUMTaMK;

® U3MEHEeHMA COCYaUCTOMN CeTH;

e Npu3Haku ¢nbposa n ckneposa.

MeToabl BK/OYAZM CBETOBYDO MWMKPOCKOMWIO, OKPACKy reMaTOKCUJIMH-203UHOM, CreuuasibHble
MeTOoAbl BbIABIEHUA KONIAreHa U UMMYHHble MapKepbl BOCNaNeHus.

PesynbTathl

Mopdonornyeckne nsmeHeHus

N3meHeHMA B KNETOYHOM COCTaBe:

e [MNepnnasmna KNeToK: yBe/NMYEHME YMCaa AeLuayasbHblX KAEeTOK, CBA3aHHOE C BOCMaseHUEeM W
YTO/IWEHNEM TKAHMU.

e HapyweHune auddepeHUMpPOBKM KAETOK: BAKYyO/AM3aUMA M NOTEpA XapakTepHon mopdonornm
AeumayanbHbIX KNETOK, YTO OTPayKaeT HapyLleHne ux GyHKUUN.

Hekpos n nHpuabTpauma nekounTamu:

e HeKpoTnuyeckme 30HbI PA3BUBAOTCA M3-3a TMMOKCUMU U HAPYLLEHWA KPOBOCHABKEHUA.

e MHOUNBbTPaumua HeWTpodunamm u  Makpodaramm ycuamBaeT BOCMAsieHME UM cnocobeTeyeT
OaNbHelLWeMy NOBPEXLEHNIO TKAHEN.

N3meHeHMA B COCYOMUCTOM CETU:

e YBe/IMYeHME NPOHMLAEMOCTU COCYA,0B, 3aCTON KPOBU, CHUMKEHME MNNOTHOCTM KAaNWUANAPOB.

e BoamoxHoe TpomboobpasoBaHue B cocyax AeLmayanbHON TKAHW.

®unbpo3s n cknepos:
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HepassuBatowasca 6epemeHHOCTb COMpOBOXKAAeTCA KOMIMJIEKCOM B3aMMOCBA3aHHbIX
MOPGONOrMYecknX U GYHKLMOHANbHbIX U3MEHEHUIM AeuuayanbHOM TKaHu. [JedeKTbl geuuayanvsauuu,
BOCMANMUTE/IbHbIE W COCYAUCTble HapyLIEHUs, TOPMOHaAbHaa W MMMyHHas AUchyHKUUS dopmUpyLoT
NMaTOreHEeTUYECKYD OCHOBY OCTaHOBKW pPasBuUTUA 3MbOpuoHa. WM3yyeHne mMopdodPyHKLUMOHANbHBIX
ocobeHHOCTEN aeumayanbHON TKaHN MmeeT 6o/bloe 3HaYeHne ANA paHHeW ANArHOCTUKM U NPOPUNAKTUKN
HeBbIHaWMBAHUA BepeMeHHOCTM, a TaKKe Ana paspaboTKM MHAMBUAYANN3NPOBAHHbLIX TEPANeBTUYECKUX
cTpaTerui.

CNUCOK UCNob30BaHHOW NUTePaTypbl:

1. AKyllepcTBO: HalUMoHanbHoe pykosoAacTeo / nog ped. 3.K. AiinamasaHa. — M.: F0TAP-Meaua, 2022.
2. Cepos B.H., Cyxux I.T. HeBblHawmMBaHne bepemeHHocTn. — M.: MUA, 2019.
3. Tycaposa T.A,, Hussesa H.B. Mopdonormyeckme n monekynapHble 0CO6EHHOCTU AeUunayanbHbIX KNETOK
3HAOMETPUA MPU HeBbliHaWMBaHUKN 6epemeHHocTH // Mopdonorua. — 2023.
©Xanmepos b., Cbinanosa ., 2026
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NOWRUZ: CELEBRATING SPRING AND CULTURAL HERITAGE

Abstract

This article explores the cultural, social, and historical significance of Nowruz, one of the oldest
celebrations of spring observed across Central Asia. Nowruz symbolizes the renewal of nature, the beginning
of a new agricultural cycle, and the promotion of peace, friendship, and harmony among communities. The
article examines the traditions, rituals, and social roles of Nowruz and emphasizes its importance in
preserving national identity and cultural heritage.

Keywords:
Nowruz, spring festival, cultural heritage, traditions, Central Asia, renewal, national identity.

Introduction

Nowruz, the Persian New Year, is celebrated on the vernal equinox, marking the first day of spring.
This festival has been observed for thousands of years by various peoples of Central Asia, the Middle East,
and beyond. In Turkmenistan, Nowruz holds a special place, symbolizing not only the start of spring but also
the renewal of life, agriculture, and social bonds.

Historically, Nowruz has been a time for families to gather, perform traditional rituals, and celebrate
the harmony of human life with nature. In rural areas, it coincides with the beginning of the agricultural
season, while in urban areas, it is celebrated with cultural events, music, and communal activities.

Cultural Significance

Nowruz reflects a rich tapestry of traditions:

¢ Family gatherings and hospitality: Families prepare special dishes, invite relatives and friends, and
exchange wishes for health and prosperity.

e Symbolic rituals: Lighting fires, planting trees, and arranging traditional items symbolize purification,
growth, and new beginnings.

e Music, dance, and poetry: Folk songs, dances, and poetry enhance the festive atmosphere and
transmit cultural values to younger generations.

The festival strengthens social cohesion and fosters a sense of national identity. By celebrating Nowruz,
communities preserve historical practices and maintain continuity between past and present generations.

Agricultural and Seasonal Importance

For farmers, Nowruz marks the start of the planting season. Traditional rituals often include blessings
for fertile soil, bountiful crops, and healthy livestock. Horses, an important symbol of Turkmen culture, are
celebrated for their strength and beauty during Nowruz festivities. The connection between agriculture and
seasonal cycles highlights the deep integration of human life with nature.

Modern Relevance

In contemporary society, Nowruz continues to promote national cohesion and cultural preservation.
Governments, cultural institutions, and communities organize events that showcase traditional music, dance,
crafts, and sports. Schools and universities engage students in educational programs about Nowruz, ensuring
that the values and history of the festival are passed to new generations.

Nowruz also fosters intercultural dialogue, as it is celebrated in multiple countries and by diverse ethnic
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groups. The festival encourages respect for cultural diversity while maintaining a strong sense of local and
national identity.

Conclusion

Nowruz is more than a spring festival; it is a symbol of renewal, cultural heritage, and social harmony.
Its celebration strengthens family bonds, promotes agricultural and seasonal awareness, and preserves
traditional practices. By honoring Nowruz, communities reinforce their national identity and pass cultural
values to future generations.

References:
Annamukhamedov, A. Traditions and Culture of the Turkmen People. Ashgabat, 2016.
Niyazov, K. History and Traditions of Nowruz. Ashgabat, 2018.
Babaev, O. Cultural Heritage of Central Asian Peoples. Moscow: Nauka, 2017.
UNESCO. Navruz — Intangible Cultural Heritage of Humanity. Paris, 2019.
Rakhmanov, B. Festivals of the East and Their Cultural Significance. Moscow, 2018.
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FonoBKuH KOHCTaHTUH,

PykoBoguTenb oTaena MONEKYAAPHOM rEHETUKM

Hay4yHO-Npon3BOACTBEHHOIO LIEeHTPa KOHEBOACTBA FOCYA3aPCTBEHHOrO 06beaMHEHNA
“TypkmeH aTnapbl”

Canapos Omap, CTyaeHT

TYPKMEHCKNIN CeNnbCKOX03ANCTBEHHbIN YyHMBEpPCcUTET MMeHn C.A.HMA30BA
Fyp6aHHa3apoBa AKmapan, CTyaeHT

TYPKMEHCKMI rocyAapCTBEHHbIN MHCTUTYT KY/bTYpbI

Awwxabaa, TypKMeHUCTaH

NPA34HUK HOBPY3 KAK CUMBO/1 OBHOB/IEHUA U HALMOHA/bHbIX TPAAULINIA

AHHOTaumA
B cTaTbe paccmaTpuBaeTCA 3HayYeHue npasgHuKa HoBpy3 Kak 04HOro U3 ApeBHEMLIMX NpPasgHUKOB
HapogoB BocToka. HoBpy3 cumBoansnpyeT o6HOBAEHWE NPUPOAbI, HAaYasno BECHbl U HOBOFO KU3HEHHOIO
LUUKna. B paboTe aHanusumpyeTca KyAbTypPHOE M COLMAbHOE 3HAYeHNe NpasaHuMKa, ero Tpaauumm u obblyau,
a TakXe posib HoBpy3a B yKpenaeHUM HauMOHa/IbHbIX LeHHOCTeN, APY»KObl U cornacma mexkay AabMu.
Kntouesble cnosa:
HoBpys, BeCeHHWUI Npa3aHUK, TPaAULMN, KybTypa, 0O6HOBAEHUE NPUPOAbI, HALUMOHANbHbIE LEHHOCTU.

Mpa3aHuK HoBpys ABAAETCA O4HMM U3 CaMbIX APEBHUX U 3HAYMMBbIX NPaA3LHUKOB HApoaoB BocTokKa.
OH cMMBOAM3MPYET NPUXOA BECHbI, NPOBYKAEHNE MPUPOAbl U HAYaNo HOBOFO *KM3HEHHOrO UMKANa. Ha
NPOTAXEHUN MHOTUX BEKOB 3TOT NPa3AHUK 06beANHAET Ntogel, HamnoOMWHAs UM O Ba*KHOCTU MUpa, A00pOoThI
N B3aMMHOTO YBaXKeHUS.

B TypKmeHucTaHe HoBpy3 oTmeuyaeTcs 0COBEHHO LIMPOKO U TopKecTBeHHO. C MPUXOA0M BECHbI
OXKMBaeT Npupoaa, 3e/IeHetoT Noas U NacTbuLia, HaYMHAETCA HOBbIA Ce/IbCKOXO3SMCTBEHHbIN ce30H. AnA
3emsiefenbLeB 3TOT nepuos umeet ocoboe 3HaYeHUE, TaK KaK MMEHHO BECHOM 3aK/afgblBaeTcs OCHOBaA
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AKALEMMWYECKOE U3OATE/IbCTBO «HAYYHAA APTE/1b»

byaywero ypoxana. JllogM rotoBAT HauMOHaNbHble 64043, NPOBOAAT HApPOLHbIE TYASHMA, YCTPaMBAOT
CNOPTMBHbBIE COCTA3AHMA U KYJbTYPHbIE MEPONPUATHA.

HoBpy3 TaKKe ABNsAeTcA MNpasgHUKOM ApyKObl M eauHCTBA. B 3TOT AeHb Aoy HaBelwawoT
POACTBEHHUKOB M ApYy3el, No34paBaaioT ApYyr Apyra, KenawT 6aarononyydns u 3goposba. Ocoboe mecto
3aHMMALOT HapOAHble TPAAULMM, NECHU U CTUXW, KOTOPblE NepeaatoT aTmochepy BeceHHero o6HOBAEHUA U
pafocTu.

O4HMM M3 TaKMX MO3TUYECKUX NPOU3BELEHUN ABNSETCA CTUXOTBOPEHME, MNOCBALWEHHOE NPasgHUKY
Hospys.

Mbl BcTpeuaem npuxoa BecCHbl,

[ peBHuit npasagHuk Hoepys-6aitpambil...

Pagyacb npuxoay BecHbl,

MbI BcTpeyaem Hopys-6aiipambi!

Y panixaH e nosaHo 3aboT —

Hauyanca semnegenbyeckuii rog!

M HecéTcA No nonto CKaKyH,

YKpalwas coboi Becb TabyH!

[PauMO3HOCTb B ABUKEHUNAX €70 —

Besb uckycHoe pemecno!

A ero 3010Tble H60Ka

lfopoo pepskaT B ceane cepokal

MycTb BAOGNEHHOCTb BECHOM NOCETHT,

MpuHeceT 60nblUe PAAOCTU B }KU3HMU,

Ha 6narve gena BAOXHOBMT,

N nomoskeT cnyrkeHbto OTynsHe!

W BecHa HacTynuna Ana Hac,

Mbl BECHOM 3TOM BOCXULLEHbI!

MpubankaeTca K Ham Kaxkablii vac,

CeT/bll Npa3aHuK — Hospys-6anpambl!

Hospy3 o6beauHseT B cebe rnybokuii cumeoinam. OH OTparkaeT rapMOHMIO YesloBEKA C MPUPOAOH,
yBaXKEHWE K Tpyay U cTpemneHne K pobpy. Ocoboe 3HauyeHWe NpasgHUK UMeeT U ANA TYPKMEHCKOWM
Ky/bTypbl, rae 60/bluoe BHMMaHWE ypendeTcAa TPaaUUMAM 3eMnefenvs, KOHEBOACTBA WM HapOAHbIX
pemécen.

B oHW npasgHoBaHmMAa HoBpy3a npoBOAATCA Pa3/iNyHbIE Ky/IbTYPHblE M CMOPTUBHbIE MEPONPUATHUS,
OEeMOHCTpUpytowme 60raTcTBo HaUMOHANbHOM KynbTypbl. Ocoboe BHMMaHUE yAenAaeTcs TYPKMEHCKMM
AXaNTEKMHCKMM CKaKyHaM, KOTOpble ABAAOTCA CMMBOJIOM KPacoTbl, CW/bl U 61aropoacTBa TYPKMEHCKOro
Hapoga.

Takum obpasom, npasgHUK HoBpY3 UrpaeT BaXKHYI POJib B COXPAHEHUW KY/IbTYPHOrO Hacieamsa u
HaUMOHaNbHbIX Tpaauumin. OH obbeguHseT NAen, HAMNOMHAET UX cepaua pPafoCcTbio M Hagexaown,
BLOXHOBASAET Ha A06pble Aena u yKpenaseT AyXOBHble LLeHHOCTM 0bLwecTsa.

CnUCOK UCNONb30BaHHOM NUTEPaTypbI:
AHHamyxammegos A. TpaZnumm 1 KynbTypa TYPKMEHCKOro Hapoga. — Awxabag: blabim, 2016.
Hussos K. UcTopus 1 Tpagmummn npasgHuka Hospys. — Awxabaga, 2018.
Babaes O. KynbTypHoe Hacneaue Hapoaos LleHTpanbHon A3un. — Mocksa: Hayka, 2017.
UNESCO. Navruz — Intangible Cultural Heritage of Humanity. — Paris, 2019.
PaxmaHoB b. HapoaHble npa3gHmKmn BocToka u UX KyabTypHOe 3HaveHume. — Mocksea, 2018.
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