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. VPN (Virtual Private Network) — ) , | Annotation . VPN (Virtual Private Network)

" ++ is a technology that allows you to create a

secure connection between computers or

devices over the Internet. The article dis-

cusses the causes of this system, as well

, 8 " L H# as its strengths and weaknesses. This

" + topic is particularly relevant at the present

8 " 8 time, which emphasizes the need for its
comprehensive study.

e |

"$ . " : VPN, " , | Keywords: VPN, information security,
" n information technology, virtual private
’ ' network.
.1 , -
) " e )
. " ! ) -
, " (VPN).

VPN (Virtual Private Network) —) , ! -

++ "* !

, VPN-

n LU IY * " -
" .0 -

.1 , ! "
" , DNS IP- , " "
* 1 * VPN + -

, , 4 VPN, *
! VPN Centrex, oo
1960- . + Centrex * ,
n ) )
’ 7 )
7 Centrex " * + -
*
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Annotation . This article reviews the meth-
ods of artificial intelligence applied in doc-
ument management. The methods of ma-
chine learning, neural networks, and natu-
ral language processing are considered,
and the advantages and limitations of
each approach are analyzed. In conclu-
sion, it is noted that the use of artificial
intelligence in document management is a
rapidly developing field, but there are still
open questions related to the application
of Al in real business and social organiza-
tions.
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& " ! Annotation . A significant increase in the
) industrial impact on the ecosystem asso-
" ciated with urbanization makes it neces-
sary to monitor and control the process in
- | terms of the harmful effects of production
*q K on the environment, as well as the degra-
" dation of buildings and structures as a

’ result of the impact of various factors.

"$ . " . Keywords: corrosion, structures, wear of
" " buildings, air resistance, frost resistance.
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- | Annotation . The composition of microal-
loyed steels is predicted for the controlled
forging of billets for critical automotive
components and products operating at low
- | temperatures. The use of V-N microal-
- | loyed steels and V-AI-N microalloyed
steels has shown their usefulness in con-
trolled forging of billets for automotive
components and as cold resisting steels
for use in Siberia and the Far North.

Keywords: steel, automobile, microalloy-
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Annotation . The article explores trends
and innovative solutions in the field of ship
automation. Primary focus is given to the
progress in automating ship system man-
agement, including navigation and power
systems. Issues related to the application
of artificial intelligence and machine learn-
ing in ship systems are also discussed.
The article provides an overview of the
latest technologies and approaches that
can significantly improve the efficiency and
safety of maritime transport.

Keywords: ship automation, innovative
solutions, artificial intelligence, machine
learning, navigation systems, maritime
transport safety.
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- | Annotation . The article discusses the
main methods of restoration, identifies the
features of restoration work on objects that
are monuments of the cultural heritage of
the peoples of the Russian Federation,
and considers an example of a compre-
hensive restoration of an architectural
monument in St. Petersburg.

- | Keywords: restoration, restoration work,
_ | cultural heritage, reconstruction, disclo-
! ! sure, conservation, repair, decorative
element.
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Annotation . The 21st century is consid-
ered the century of numbers, information
and computer technology. Progress has
not bypassed geodesy. Thanks to a laser
scanner, an electronic total station and a
global navigation satellite system, you can
easily graphically build a 3-D model of a
building and monitor its deformation. pro-
cess as a whole are considered.
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Annotation . This article discusses the
subjective factors affecting the occurrence
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ments. The role of psychological factors in
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Annotation . With the growth of the popula-
tion, the need for the construction of build-
ings and structures increases proportional-
ly. Geodesy is one of the basic sciences in
the construction of buildings. The article
discusses the types of geodetic works, the
use of modern technologies, emphasizes
the importance of geotechnical monitoring
for the construction and operation of facili-
ties. A statistical survey of students was
carried out in order to study the quality of
obtaining knowledge in various ways of
teaching, an aspect was made on the
knowledge of geodesy using interactive
teaching methods during the educational
process.
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Annotation . The main purpose of this
article is to control the speed of a brush-
less DC motor using an artificial neural
network controller (INS) and a PID regula-
tor. A detailed analysis was performed
based on the results of simulations of both
methods. The system for controlling the
speed of a brushless DC motor based on
neural control is run once by analyzing a
mathematical model of a brushless-
accurate DC motor. Recognition of the Za-
Vodskaya model was performed in the
MATLAB Simulink software for recognizing
the ANN block of the BLDC electric drive
system. The reference control model is
designed to obtain ideal values of the
control pa-ramers when the control system
responds to a command signal. The per-
formance results of the PID controller and
the ANN controller are compared with the
output of the reference model of the BLDC
motor drive system in the MATLAB Sim-
ulink environment. A comparative study
has shown that the ANN-based speed
control method eliminates overshoot, re-
ducing system response time. It has been
observed that ANN-based simulation re-
sults are closer to the response of an ideal
control reference model than PID-based
ones.
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- " - | Annotation . This article presents the prob-

" lem of application of cut and uncut steel

" beams in design and construction. Various

A - | types and types of beams have been giv-

) . - | en. Also, an analysis of economic indica-

) tors of production and installation of metal

structures has been carried out. A compar-

ison of the two most popular types of steel

beams can allow for the most advanta-

" "o " - | geous variants of metal structures in the
construction and design in the future.
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- | Annotation . Scientometric indicators on

the state of production of sports nutrition

products in the country and abroad are

analyzed. The main attention is paid to the

- | improvement of the diets of athletes with

) " different levels of physical and emotional

stress during training and the actual com-

petition. To relieve stress, sports nutrition

products include antioxidants and antide-

- | pressants. The purpose of the work was to

LA theoretically substantiate modern techno-

logical methods for the manufacture of

food products for athletes in energy-

) ~ | intensive sports. Particular attention is

. - | paid to the health status and diet of rugby

+ players, on the example of the student

-7 4 team Rugby-7 KubGTU. Selected types of

! plant and animal raw materials that meet

the requirements. The manufacturing

- | technology of high-protein sports nutrition

* products includes a number of stages:

+ n ! preparation of animal and vegetable raw

, materials, blanching, grinding, mixing the

) main components and biologically active

/%- , . - | substances in a cutter, molding the fin-

" - | ished product. A range of meat and vege-

table products with a high protein content

\ ’ has been developed. The hardware

: schemes for the production of pates and

* + drinks are presented. The composition of

preventive drinks includes nutritional sup-
plements with antioxidant properties.

" + Keywords: protein raw materials, nutri-
! tional supplements, sports nutrition, pates,
’ preventive drinks.
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- * Annotation . In recent years, buildings

) have been major consumers of energy in

! many countries of the world, and the de-

mand for energy is growing every day. The

- energy characteristics of a building are

) + becoming increasingly important due to

) * 0 * _ | environmental constraints and rising fuel

and energy costs. The energy required by

the building is mainly spent on providing
thermal comfort.

"g " : - | Keywords: ) )

" 50 °C

" 20 + 25 °C,
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Annotation. Many researchers have con-
firmed that the introduction of nanoparti-
cles into high-performance concrete (HPC)
brings many advantages. Nanomaterials
can significantly improve the mechanical
properties and durability of concrete.
Compared to using silica smoke (microme-
ter size). NS particles contribute to the
formation of pozzolan reactions by remov-
ing Ca(OH), components to produce high-
ly effective pozzolan gel products.

Keywords: concrete, fine particles, nano-

particles, energy of destruction, brittle
destruction.
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L= Annotation . During and after the construc-
" tion of various buildings and structures,

there is a need for geodetic observations.
Geodetic control during construction is an
" ) - | important stage and should be carried out

" ) " . at the entire stage of construction. Over
n time, various deformations may appear on

" " structures, which must also be monitored.

) : Differences in the geometry of the objects

6 * of observation are found by comparing the
" *4 initial data and the data for subsequent
measurements.
"$ . " : , , , | Keywords: monitoring, building, leveling,
24 relief, measurement, SDG.
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.- " Annotation . The article discusses the

issues of restrictions on international

. transportation of oversized cargo. The

- ) ) ~ | choice of the transportation route is the

. - | main element of the entire organization of

"k " ! * - | the transportation process. As mentioned

" earlier, traffic restrictions play a big role in

! choosing a route, they can be permanent

and seasonal. In order to avoid negative

) consequences during transportation, such

) " . as delayed delivery or damage to the car-

go, it is important to know these re-
strictions in advance.

"$ . " . Keywords: transport, international trans-
portation, oversized cargo, delivery.
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Annotation . The article discusses modern
approaches to the organization of interna-
tional transportation of oversized cargo.
Transportation of oversized and heavy
cargo is one of the most difficult types of
transportation, where practical experience
and the ability to quickly solve complex
non-standard tasks are especially im-
portant.

Keywords: transport, international trans-
portation, oversized cargo, delivery.
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Annotation . The article discusses numeri-
cal parameters, which define position,
scattering and interdependence of random
variables. Allocated to 4 theoretical laws of
reliability of technical systems, which were
used to realize the purpose of this study.
Using the example of the results of exploi-
tative observations of combine harvesters
shown the ratio between mathematical
expectation, fashion and median of the
statistical series of refusals. Conducted
assessment asymmetry and Kkurtosis of
functional dependencies. The effect of the
coefficient of variation on the change in
the characteristics of probability distribu-
tions was revealed. Correlation interrela-
tion between estimated indicators of shape
and position of probabilistic distributions of
machine failures is established.

Keywords: mathematical statistics, theo-
retical laws, probabilistic characteristics,
median, mode, asymmetry, excess,
change, interrelationship.
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Lo - | Annotation . The article considers a novel-
" ty in the construction industry — fibre con-
. ’ crete. Ways of increase of durability of

) . an example of mechanical fillers.

concrete by selection of modern fillers, on

"$ . " : - | Keywords: fibre concrete, mechanical fill-

" ers, concrete, concrete mixtures, Strength.
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Annotation . A wide range of applications
of reinforcement of wooden elements of
building structures. The combination of
high mechanical and operational charac-
teristics, low weight of composite materials
compared to traditional ones, such as
steel and concrete, ease of installation in
construction conditions determines the use
of composites in large volumes of rein-
forcement for various purposes.

Keywords: fittings, wooden elements,
building structures, stretched zone, ele-
ments.
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" + tox - | Annotation . The article is devoted to solv-
n ing engineering problems in the develop-

ment of original technology and apparatus
for the production of specialized products
in the form of dry breakfasts and snacks.

+ "ok ' * - | Such products are currently in high de-
"ok mand among people with a sedentary

*4 ' *

lifestyle and are used in between meals. In
recent years, the attention of specialists in
the food and processing industry has been
drawn to the design of multicomponent

- | products with specified technological

« -

characteristics. One of the tasks set is the
development of recipes for quick snacks
on the go. The aim of the work is to create

» 2™ - | technology and recipes for fast food prod-
CH# ucts. Achieving this goal was achieved

+ _ | through dry combined products, assessing

" the qualitative composition of raw materi-

! ' | als recommended for inclusion in the

composition of finished products, design-

, - | ing dry breakfast recipes with specified

biotechnological properties. The main

6 w objects of research are amaranth, peas,

beans, as well as types of nut raw materi-

! : als - peanuts, walnuts and almonds. The
* . .
« », | recipes include Otradokubansky peanuts,
«# » " «( », Dessertny walnuts and Forus almonds, as
_ « ' » « » " « - | well as grains - Krepysh amaranth, Prizer

peas and Heliada beans. Taking into ac-
count the specifics of the composition of

» | nut and grain raw materials, a new as-
+ - | sortment of dry breakfasts enriched with
- | natural ingredients with high antioxidant

raw materials have been developed.

properties has been proposed. A hard-
ware-technological scheme for obtaining
dry nut-cereal breakfasts and three reci-
pes for products based on grain and nut

"$ . " : - | Keywords: fast food, breakfast cereals,

" nuts, amaranth, peas, beans, recipes.
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Annotation . This article examines the
issues of improving the technology, organ-
ization, and economics of the construction
of buildings and structures. In the process
of work aimed at the study of the man-
agement system of construction process-
es, as well as the creation of organization-
al and economic mechanisms to ensure
the quality of construction products, the
authors have developed an organizational
and economic mechanism for the overhaul
of residential buildings. Investigating the
genesis of organizational and technologi-
cal planning in Russian construction prac-
tice, the authors concluded that the devel-
opment and scaling of BIM technologies in
Russia could be facilitated by the introduc-
tion of standardization in the development
of software products in all parts of the
construction process, its extension to the
periods of pre-planned research and de-
velopment, the period of operation of
commissioned facilities, their repairs and
reconstruction, and also forms of disposal.

Keywords: improvement, industry, econ-

omy, organization, technology, construc-
tion, buildings.
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Annotation . According to statistics, in the
Krasnodar Territory, 40-60 % of the vol-
ume of atmospheric air pollution falls on
the share of the motor transport complex.
Poisoning of soils, soils and surface wa-
ters, pollution of the atmosphere is in-
creasing. There is information that the
damage to human life and health from
environmental degradation is an order of
magnitude higher than the damage from
road accidents.

Keywords: environmental safety,
ways, road-environment.
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Annotation . Currently, the actual direction
of the development of high-quality cement
concretes, characterized by a wider range
of functional capabilities, is the use of
complex additives combining components
of various functional purposes. Such addi-
tives make it possible to effectively man-
age the processes of structure formation
at all stages of the concrete preparation
technology and, as a result, make it possi-
ble to obtain concrete with various highly
effective properties.

Keywords: concrete, mortars, fiber con-
crete, material, fibers.

[3].



#3$ & / Technical sciences

* ) n n
9 n
’ + , n n -
15 % " 50 % * -
- + , *4 -
*
, *+ + -
,  *+ .4 , ! + -
n 1% -
. " 84,8 160,2 3
" 19,8 31,23
+ , 1% n -
18-32 %. " " -
.0 * * " *
n [4].
no% -
’ L H# * "
, n *+
i 3 n _
) *+ n -
+ n !
- + "o
&
- / %-.1 -
[ ]/O " .—2022.—: 9(146). —. . 1000-1002.
& - [-.-.& -
, #.% , %% 9 /10
«1 4  » —2020.—: 8.—..641-649.
/?.% > [ Qn- -
.—2020.—- .12.—: 5.—..36.
-% 0 - /
-.% , %% 9 , %/ .3 /10 " . —2017. -

©9-3(86). — . . 1204-1207.
References

The influence of chemical additives on concrete and reinforced concrete structures / A.V. Ni-
kolovsky [et al.] // Economics and entrepreneurship. — 2022, —: 9(146). — P. 1000-1002.

Zavorotynskaya V.V. Modern methods of accelerating the strength set of concrete / V.V. Zavor-
otynskaya, D.A. Tkhazeplova, A.A. Shikhovtsov // Electronic network polythematic journal «Scien-

tific works of KubSTU». —2020. —: 8. —P. 641-649.
Modern technologies of acceleration of concrete strength gain / E.A. Langner [et al.] // Bulletin of
Eurasian Science. — 2020. —Vol. 12. —: 5. -P. 36.

Kirichenko V.A. Economic and technological aspects of polystyrene concrete application /
V.A. Kirichenko, A.A. Shikhovtsov, A. B. Mitin // Economics and entrepreneurship. — 2017. —
: 9-3(86). — P. 1204-1207.

114



#9$

& / Technical sciences

4# 0504.062

5«
03

-++ 0 (
(/)

)& # :
*+ '
+" 0" = $
"%
*+
||,$ . n
"y
10 / %20 [/
»[1].3 "
H *+
#

<(
(0

+ (349
)3+8 0 *

(<1

Q@@
STUDY OF THE EFFICIENCY OF OIL-CONTAINING WASTEWATE R
TREATMENT WITH SORBENTS BASED ON MODIFIED SAWDUST

350 /| 3

H#
32.13330.2018 «

115

Musikhina Tatyana Anatolyevna
Candidate of Geographical Science,
Associative Professor,

Head of Department

Industrial and Applied Ecology,
Vyatka State University, Kirov

Filatov Vladimir Yrevich

Candidate of Chemical Science,
Associate Professor of the Department
! of Industrial and Applied Ecology,
Vyatka State University, Kirov
usr04011@vyatsu.ru

Krinitsyn Evgeny Alekseevich
Student,
Vyatka State University, Kirov

- | Annotation. According to the principles of
state policy in the field of environmental
protection, which are largely aimed at
reducing the amount of waste and their
- | rational disposal, it seems very relevant to
study the properties of waste and find
ways to use them. The paper presents the
results of the creation of a sorbent based
on modified sawdust and studies of its
properties for wastewater treatment in
case of an emergency spill of petroleum

products.

- | Keywords: waste water, petroleum prod-
ucts, purification efficiency, sorbent,
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- | Annotation . This article discusses the main
features of the design of aboveground load-
bearing structures in earthquake-prone areas
of the Krasnodar Territory. The basic stand-
- | ards for the design of metal structures are
defined, their main role in protecting struc-
tures from destruction during earthquakes is
indicated. The main design schemes used in
the construction of buildings in the Krasnodar
Territory are considered. In accordance with
the construction industry development plan
approved by the Ministry of Construction in
June 2022, the reinforcement of buildings
with a steel frame, made of monolithic con-
crete, and volumetric blocks was considered.

- | Keywords: metal structures, seismic area,
reinforcement, steel frame.
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Annotation . The article discusses the
trends and problems of rolling stock leas-
ing development related to the restructur-
ing of Russian logistics chains and the
economic crisis. Statistical data on the use
of leasing in 2021-2022, new solutions
and opportunities provided by domestic
manufacturers, as well as companies of
partner countries for the implementation of
these services, forecasting the use of
leasing for 2023 are given.

Keywords: leasing, rolling stock, logistics,
trends, small and medium business.
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Annotation . The transportation of chemi-
cal waste is a critical process that requires
careful planning, regulatory compliance
and a strong commitment to safety and
- | environmental responsibility. This article is
- | an in-depth study of various aspects relat-
_ | ed to the organization of transportation of
chemical waste. From regulatory compli-
ance to packaging and labeling require-
ments, and choosing the appropriate
- | transportation methods, this article pro-
- | vides valuable insights into ensuring the
safe and efficient transportation of chemi-
cal waste.

Keywords: chemical waste, transporta-
tion, labeling, toxicity, risks, monitoring.
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Annotation . Agrobiological and technolog-
ical features of raw materials of triticale
grain culture are considered. The features
of its anti-nutritional substances are con-
sidered. Information about the nutritional
and energy value is presented. The possi-
bility of using triticale grain processing
products in the food industry with the crea-
tion of healthy food products is shown.
The work was prepared as part of the
implementation of the strategic project
«Healthy Nutrition» of the academic stra-
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- " - | Annotation . In the article, the authors

analyzed the application of the theory of

sedimentation and the movement of parti-

) cles in a viscous liquid under the action of

- | external forces, which allows calculations

) " , of the velocity of particles of their distribu-

tion and deposition in emulsions, with

o " particles of different sizes and densities in

- 70 ~ | the developed liquid purification devices.

) *+ - | The authors in their article provide calcula-

tions and formulas confirming their theo-
retical hypotheses.
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The article considers the
analysis of the operation of route passen-
ger transport on the example of various
cities of the world. The emphasis is placed
on the advantages of the transport system
of different cities, due to which the effi-
ciency of the route passenger transport is
achieved. Attention is paid to the environ-
mental impact of vehicles on the environ-
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- " Annotation . The article considers the
analysis of the characteristics of the
transport system of the city on the exam-
ple of Krasnodar. Examples of measuring
, | the intensity of traffic flow, calculating
- | passenger traffic and passenger turnover,
the level of public satisfaction with the
quality of transport services and conduct-
ing sociological surveys of the population
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Annotation . Lime compositions are widely
used for the restoration of historical build-
ings. Finishing layers based on lime com-
positions have high vapor permeability and
biostability, but low strength and water
resistance. One of the ways to prevent
premature destruction of lime finishing
coatings is the introduction of modifying
additives into the formulation.

Keywords: lime, additives, mineral addi-
tives, hydration, water resistance.
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Annotation . The frost resistance of con-
crete is an important indicator of the mate-
rial for the construction of foundations and
any structures subjected to seasonal
freezing/thawing. The value is determined
by laboratory tests of the solution sample.
It is especially important to take into ac-
count the frost resistance parameter in
regions where winter lasts most of the
year.

Keywords: concrete, water, waterproof-
ing, mortar, laying.
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Annotation . Permeable concrete, also
called porous concrete and permeable con-
crete, is a special type of high permeability
concrete that is used for concrete flat work,
which allows rainwater and other sources to
penetrate through it (ACI 522.1-13). Current-
ly, permeable concrete is mainly used in
road paving, which is explained by its
environmental benefits, such as reducing
rainwater runoff, maintaining the ground-
water level, removing water pollution,
reducing the need for storage ponds and
other expensive means of rainwater con-
trol, increases the ability of air and water
to reach the roots of trees, and also in-
creases slip resistance and reduces fric-
tion noise.

Keywords: concrete, permeable concrete,
porosity, raw materials, aggregates.
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Annotation . The article considers the
technology of nickel extraction from large-
tonnage nickel-containing wastes of the
GIAP-8 catalyst used in the production of
hydrogen by natural gas conversion. The
components of the catalyst waste during
its separation have been studied. Condi-
tions for purification and processing of
catalyst components for their use in the
production of composites have been de-
veloped.

Keywords: nickel, catalyst, waste, chemi-
cal nickel plating.
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Annotation . At the present time, with the
continuous development of information
technology in the country, there are ap-
propriate applications of information tech-
nology in the construction industry, which
greatly expands the space for the devel-
opment of the construction industry of the
country. The combination of computer
technology and various technologies al-
lows combining the assembly of modular
computer halls with newer design methods
and manual technologies.

Keywords: BIM technology, construction,
computer technology, promotion, construc-
tion of three-dimensional object, civil engi-
neering.
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. - | Annotation . Today, reinforced concrete

* structures and products made from them

. are among the most popular materials in

N N ! both civil and industrial construction. The
. + = | surrounding buildings and structures can-

not do without the use of concrete, even in
" ' . road construction concrete has a wide

application.
"$ . " : , , " , - | Keywords: concrete, bard, frost re-
+ " sistance, water absorption, strength.
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Annotation . in the modern world, the re-
+ m construction of buildings and structures,
" namely the housing stock, is of great and

) no small importance. This is especially

) true in the Krasnodar Territory, which is
" .4 , - | associated with an increased accident rate
n _ | of housing. An increase in the extension of

the terms associated with the restoration
! T work is unacceptable, which may lead to

) the need for their demolition. The most
.- " effective way to save a building is its time-

+ , ly reconstruction. The article discusses

! ) ways to strengthen the load-bearing struc-

, tures of a building, as well as ways to

, . : improve performance in order to expand

+ - | its life cycle. Particular attention is paid to

- | the current state of the housing stock of

" _ | the Krasnodar Territory, as well as the

main tasks of the reconstruction process,

the need for reconstruction is substantiat-
ed.

"$ . " : " " - | Keywords: capital construction, recon-
+ ) struction, residential buildings, wear, load-
" ’ ’ ’ ! bearing elements, obsolescence, restora-

! ) tion.
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Annotation . The article discusses modern
surfactants used in gas and gas conden-
sate fields for the purpose of removing
liquid from the bottom of wells. The role of
surfactants in the process of gas produc-
tion and the reasons for their use are de-
scribed. Various types of surfactants and
their properties are analyzed, as well as
data on methods for delivering the finished
surfactant composition to the bottom of a
production well are presented. The most
common domestic reagents for surfactant
compositions are described. In addition,
the causes of well watering and hydrate
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is a need to develop an alternative seg-
ment of the industry, with the help of which
it is possible to solve this problem. One of
the promising types of production is low-
tonnage liquefied natural gas. However, its
development also has certain problems,
which are considered in the course of the
study. Based on the results of the work,
possible ways to solve them are proposed.

Keywords: liquefied natural gas; ways of
transporting natural gas; volumes of natu-
ral gas supplies; low-tonnage liquefied
natural gas; gas production chain; factors
limiting the large-scale development of the
small-tonnage liquefied natural gas sector;
development of a marketing strategy for
Russian small-tonnage liquefied natural
gas.

(
19,9 %



& " / Sciences about the earth

8
[4]. 1
1) ;
2) (. %
3) (, )
. 8 (
o )
n ' * )
8
, 8
[3].
1 1 68
[5].
& 1-
1 .
+ " " - -
/ " + *
8 07 2023 , .
" 66
+ , 6
32 " ,

200

%



201

& / Sciences about the earth
) )
@G, )
(2]
3., *
(2., )
8
.0
( 5
[3].
2 [3].
2 —
(3]
?
, *4 +
1)
2)
5
3)
) +



/ Sciences about the earth

< " , " * -
< ’ L b -
.8 L
b * 1 i
' 6 b b " ' -
1 8 [ [ ; =
" ’ ) ’
7 Lot :
" 3., -
+ (1].
* 3. , _ ) *
+ ’ *+
.0 * " ’, "
.1 , *4 '
1) ) ) -
2) " 8
3) ;
4) 8 -
3., *+
- ' ' 1.
1-—
4 _
> )
/ + 8
0 | * *
3.,
1 & 1!
. 6 . - o
07
1 " )



& " / Sciences about the earth

+ b L -
* n " _
n ) + -
[ * " _ .
1 , +8 n -
&
(8 ?.0. -
[?.1.(8 ,-.J.3" /11 .—2015. -: 3. -
. . 44-51.
, .3 * -
" / [ fl $ T # )
J /. 8 6 ' -
.—2017.—: 1(29).—. .227-239.
(8 -.% 3 .y -
: : ) . .—3.,2023. -
186
' %% : / %% , %3.9 -
.—4 : «# », 2005. — 528

World Energy Outlook 2022. — URL : https://www.iea.org/reports/world-energy-outlook-2022

References

Fedorova E.B. Prospects for the development of small-tonnage production of liquefied natural gas
in Russia / E.B. Fedorova, V.B. Melnikov // Oil and Gas Chemistry. — 2015. —: 3. - P. 44-51.
Gorbachev S.P. Methodological approaches to the formation of programs for low-tonnage pro-
duction and the use of liquefied natural gas / S.P. Gorbachev, Yu.V. Drozdov, K.I. Kirienko // Im-
proving the reliability and safety of gas industry facilities. — 2017. —:  1(29). — P. 227-239.
Fedorova V.A. Small-tonnage LNG as a factor in the transformation of world natural gas markets:
new challenges and opportunities for Russia: dis. ... candidate of economic sciences. — M., 2023. —
186 p.

Korshak A.A. Fundamentals of oil and gas business : textbook for universities / A.A. Korshak,
A.M. Shammazov. — Ufa : OOO «DesignPolygraphService», 2005. — 528 p.

World Energy Outlook 2022. — URL : https://www.iea.org/reports/world-energy-outlook-2022

203



& " / Sciences about the earth

4# 622.276

* )1 5 / (8
(302( +7 )( 43 7
QO@@O
PROBLEMS OF DEVELOPMENT AND OPERATION
OF THE SANDIVEYSKOYE OIL FIELD

&, > ( $ Arutyunyan Ashot Straevich
Candidate of Technical Sciences,
! Associate Professor

) of Department of Higher Mathematics,
Kuban State Technological University

mereniya@mail.ru mereniya@mail.ru

. % _) - | Annotation . Development analysis is a
" comprehensive study of the results of
! ' | geological and field, geophysical, hydro-

dynamic and other studies of wells and

6 ) reservoirs in the process of developing an
"k + object, as well as the dynamics of devel-
+ * opment indicators in order to establish the

current location of oil and gas reserves

+ ) ) and processes occurring in productive

- | reservoirs, with on this basis, the devel-

' - | opment of recommendations for regulating
" " development in order to intensify hydro-

field.

carbon production and increase the de-
gree of subsoil use. The article analyzes
the development of the Sandiveyskoye oil

"$ . " : . - | Keywords: analysis of the development of

the Sandiveyskoye field; main stages of

; . ) field development design; description of
) the current state of field development;
; ) energy characteristics of the field; analysis

: ) - | of the development of oil reserves; effec-

" . tiveness of the applied development sys-
! tem; field development and operation

) : problems.

220 X ;
4 — 120 ;

160 ' .. '

+ 1 8
25-40 .1 110-180 8

230-330 .1 ' 8

*+ n n

204



/ Sciences about the earth

-l ( -.)

0°19L- 4°34L

(
1,4 5
+ )
#
A
#
+
*
6
"t

205

+ n
, " 7
I 7
/ m n
7
I .1 -
* 110 x40 .1 -
(1% , _ 3 . n
, 6
* - *
-1
*4 *4
I +s ( 1 +S)1 *+ +
"o *
.4 " *
- 0°21L—- 11°18L #
+ 4000
4100 )
- .3 "
191 4, - (V-M).
, *+ *
6 +
*+ -
1 I *+
+
*
321472
68
+ + 500-680
- (
1 6 1 (
) - :
" "k
1 + ,
- +
, - +
+
, 68
8 + !
+ 309-354

300



& " / Sciences about the earth

) + + _
80
* -
1 ] , . 4 + , -
, 8 + -
+ + 40-75 +* -
.1 -
6 " + , -
" + (Pla+s) -
* " ) _
! H H H
+ s " y , ’ 8
8 "* . - -
* _ *
] . 3 ] , - -
[ 1 (Piass), M ( 25). + 34 75 . %
+ 41-190
+ 30-109 . ’ ]
*+ I (Py).
8 + . + -
- - 355-719
3 X -
+ + 1700 . -
1 ) - H * -
_, *
+ -
*
, + " - -
* ) . ) 242
+ - $ # ' & # "
mn ’ ( " }
, " s
L " " ;o +
n LTS "
, T+ .3 P,
’ , 6 6 P1
8 4 ) -
«4 » , . -
* 1x10®* 2 6 %
) *+ " ) . -
" , 1 x 1075 2’ 6 %.

206



& | Sciences about the earth
1 (2. -
" H H 1 + -
+ # . , " -
.1 -
( - 3-31 . 3-21 . 3-1)1 - -
( + .33, . 32) -
* "% i 1 ) -
1 ’
) ) ,
* _ + "
’ + . _
3-1 3-2 3-3.
* " -
* ' +
+ H + H
0,05-1,0 20 * ‘
, 8 + +
n m + -
- . ! ( )
(1,093-22664)x107° 2, 4,07-43,90 %
275 %, " " 1193 ¥ 3 -
" 5,4-16,0 %, ) 2,5-11,0 %.
Ny -
oo 1x107® 2 ’
! (
32, . 3-3) " o -
* " —_
- 2 " 1 H " H "
o1
32
- , + -
3-2. +
n ! mn + ) -
+ " +
- . -3 68 + * +
2. & " * " " -
+ H + "* H
il +8 il *+ il -
3 , .
* g n * 1
* " * :
* -
) , 4 0,03-04 , " -
+ 8 " ,
+ 1 , 1 )
" +



/ Sciences about the earth

6,7-11,4 % (. 3-2) 8,0-20,5 % (. 5-3), )

208

44-83% (. 3-2) 3,3-13,1 %

(. +3). . 11,49-30,78 % (. 2) 5,96-45,10 %
(. 5-3), 17,7% 250 %. 4 " "
5-134 7 ° (. s2) 16-198 % 3 (. 3-3). )
(3,12-3454, 57)x107° % (. 5-2) (1,48-1044,98)x107"° Z?(. 3-3).
.32 . 373, . 3-1) -
* n m " .
n ) n )
) .. . :
+ -
" .9 " " -
*+ 1 1 b -
’ . i
" 1,72x10™°  44,59x107"° 2 28,08
32,18 %. 4 " " 40-158 8, " -
9,2-10,7 %, ) " 4550 %. . . 8
' + " + z
+3 +1. " :
Cal : +*
+3.
+ " + "
L " * ! + B
* * *
+ b b - b
) " + +
* L L LI -
+ 1 1 1 -
( *% * " + )
9 " + ' -2 .3
" + 120-180 300-450
n + " -
+ * + + ,
4 ' 1-2 %.
- " + + * -
( ), ' 1-2 %.
P w3 ( :
( . 138). ¥ * 8
( . 22,27 96), ( . 97).1
+ + *+ + " + -
+
3-2 * -
+ ) ) ( -
101). - 138 + -
+ " *



& / Sciences about the earth
+ , ++ , , + *+
" 3-3.
- 3-1 + " L -
101 + , , , +
+ "% - + *+ " -
* L ) *
+ , + 3 * -
+ - + *+ +
.373,.32,.31 *
( )-
" 8 )
" .
i) *+
: Co 6 -
8 - +8 ™ -+
&
' " 2006 -
) * 8
) ' 2013
68 2009-2011 26-39 , -
" 12 .- 2012 68 -
" 15 , *+ - 3 .o "o
2012 -5, 2013 -2
" ( 7 ) -
* 250-1600
+8 850-900
2021 86 , 21 -
75 %. ( 18, 14 *+
4 " 2021
17 " ) 8 (- 256, 257, 258, 260,
261, 264, 265 1123) , " -
#*+ 42 , *+ -
40 ( 4021 ). ) ) *4 -
*+ 0,961. - 2 ,
13 , 7 ,
' L H# *+
(- 143 1123) .1 " 10
, " 17 " 9
* ", 1 (- 260) -
* " , 2 ¢ 114 264) )
) *4 " 0,971.! 13 -
" 6 (- 22,24,27,91, 114 1122)
7 (: 25,28,29,098, 129,141 264) , -
+ + 1-3 ), -
, " - ( " 6-8 %, -
" 0,3-0,8 I( x3 ).
- 2006-2010 .3 (: 96,97 115) )
" .- 2011-2014
" " . 2015

209



& / Sciences about the earth
- 2015 (- 260 130)
.3 1. - 2016 142
.3 1. - 110 116 -
[ + 1. ) *
" 6
) 8 (- 96, 97, 110, 115, 116, 130, 142
260). ! 3 ) " " , 5 -
260 ' ) "3
2011 - " 3,6 /., 8 " — 77 %. -
8 -
.3
* " .
- (-1& ) " -
+ * + 2,9 ), " 8
* n
130, 8 ) * " .3 2010 _—
8 70-90 /.1 -
! ] 8 l! 1
8 2014 ! ) -
2014 " *t 1 -
) 103 , — 107
( & 1 )y
300 .0 , 130 -
* n
L 8 -
) 142 ) L
* 2011 - " 48 / -
*4 8 2011
" 63 %. ! -
" 8 2012 ( -
- ,23) ) )
" 8 . I- 6000-10000
/). - 134 138 T x © 142 -
) -
8 .. " +
* : 142 4,0 / 138 20,3 /
134). 1 " ,
) 142 320 %,
*4
142 " (12,4 ).
- 110 116, ) *4 "
6 , -
Ny *+ n
90 %)
60 % ' ) . " 40 % (23 -
) 420 . ( 18 . ). # -
" ( 100 . ) -
35 %. - , ' ,
79,4 . ( . 1-3).
& " 2020 18,7 495
/ 1,5-83,0 6,0-124,0 /. , 18 %
*+ 5 /
8 * * ( 3 %). . -

210



& | Sciences about the earth
g ™ 20 % 3 (8 % ot ), g8 "
80—-97 % — 13 (33 %).
45 % * 68
200 500 .3 * 444 .3
8 " " " 60 265 ¥
134 % . *+ " (50 %)
g8 ™ 100 ¥
4.
& 1- & 2 —
& 3- & 4 —
8
- $ #
2363 . # +
- 6,13
< 2007 2010 . * "
1253
< 2011 2020 . * "
13,53
- 2013 ¢ 119) 2
(: 131 155) 2014 v *
2015 136 3
LI .- 2013-2020 . + "
70-80 %, 43-64 %.
n ! n ) n
" b 8 H )
# n n
# 17

211



& / Sciences about the earth
100 % .0 "
- 2020 4 " -
(:: 101, 102, 103 107) *
* 01.01.2021 .
13,13 .- 2020 ( -
1] *+
) 15 (18 ). " 14
, 2 7 ,
! " + 121
2019 " " 5 , 2018 24 -
7. y —+ ) n
" *+ , :
15 .
# 153-39.0-109-01 -
" 24 , "okt -
- 144 . %
’ " *+ .
< ' )
* n .
< 2010 + -
13-143 ;
< ' *4 " *+ 2020
1:3,7;
< " 68 735 3 2013 -
4,9 3 1 -
64 %;
* ) "
[ # :
n - * n i
- )
" . ! , Cu: ' !
# mn
( 5500 6700 . ) 8 16250 , -
: | + 8 ’
40 % 1 11 -
* v L * n _
n 1 n 1 6 -
8 + *q -
* . . "
, +
# n
3 Lo N -
- 8 ) : ,
)
- o+ * " -
* + ] ] + ] -
8 " , -
" *



& " / Sciences about the earth

5-8

%

" 11,5 %, *
* ( " , + "
+ ) ) ) - )
n * ’
73%) " 186 " (17,4 %).
6,6 % " 10,4 %.
*+ *
) +
77,2 %. 1 ( 40 %)
. 3'3 ( ), . 3'2 ( ) . 3'1 ( )
1 N 3 )
-1&
80 % + )
-1 5-10 " ,
) " +
1& : ’
101, 102, 116 257), ' "
' )
, *+ 1 1]
8 L H#H *
31 3-3, 6
-1, ] '
3 .32, 68
33 . 3-1.
+ *+* "
" *
+ " , *+
. 3'1 . 3'3. ) *+
68 * , "
: 8
*
m *+ +
3-3.
* "
1 *+
, ; . 3
1 8 1
1 " 1( 1
*+ i
* 1]

213



214

& / Sciences about the earth
- 68 * -
* n
mn m +
* ' i
* n C !Il&
1 +8 -
+ 900%x900 . ( ' *+
" 4:1. - " -
) 6 ) -
* m 8 n , mn
mn i # m
n *+ -
- ’ n * n
"% ’ " .
# " 112/
) +8
- + + -
12 % 1,&), .. " ,
8
?+8 ) 6
n * n -
- n ) n
& #
i 1 n
68 * , * n _
68 # -
1 * 2
! ' 6 *
' LH -
11} 8 , -
i & n 1
n *
&
, %1. ,
/ %1. , , 1.7, , .—4 14 -
, 2022. — 240 .
> %%
. /| %% > , .. .—=3. 1 «! -1 »,
2020. -244 .
- : . L 2- -
.—4 14 .—2021-2022. - .1-2.
# O%#. * 7
- | %#. # i
1 11! 1 1% .—-2022.—: S2.—-..52-56.
?8 1.% -
. 7 - /
1.% ?8 , . & v 1, . —2015. - : 5. -
. . 15-22.
?' %- . -
!/ %-. ?' Il %
vV - 8 (20-21



& " / Sciences about the earth
2022 , -3 -3.:!
, 2022. — . . 317-320.
7. %. . ! " -
- /
%. .; . ' -
- 2020. - % " D (% ) "
3.-.> , 2020. — . . 155-159.
8. 8 %! . % - # -
+ /%!. 8 y e /1 ( -
).—2021.—: 3.-..126-143.
9. 3 -, 2 "
" . /[ -,. 3" I
1 .—2011. —: 12.—..76-79.
10. #.>. % -
[ #.>. , % . ) -
—2011: 7113 8 (16-18 -
2011 , .4 ): 5 .—4 14 -
,2011. — . 2.—..111-113.

11. .. A ,
?2.1.# ,1.1.% I .—2018.— .2-2.—. .67-69.

12. .

/ %3 . [ .] I/ Research. Engineering. Extreme. 2021:
3 - (03 * 2021 - ). —
: « # -3 » 2021.-..210-221.
13. + 3.4 )
[/ 3. + ,$.-.18 , 3., % /N1
—-2020.- .15.—: 1.—..T7.

14. + 3.1 " - -

" [ 3. + ,
! / R & , .—2021. - .247.-..66-81.

15. - "

n ( -
#') ... [ g - .—2018.—: 4.-. .59-65.
16. - "
# + [ - [ g oM
! - .—2022.—: 1.-..4-11.
17. - >.,. % + -
. /1 . . (
).—2021.—-: 3.-..161-174.

18. . - % -) ) 3 -
* /- , 2.4, . y > i -
2022. - .1.—..299-310.

19. #.% - " "

- - [ #.% .
[ J - .—2016.-: 1.—..54-65.
20. . 1.? -
- /1.2.. [ J - -
1 .—2019.— .19.-: 4.—..304-321.
21. $..0 ' -
" 1$. . [ g
1 .—2005. —: 8.-..54-57.
22. 7 I.3. -
# - i1 -
.—2020. - .1.—..202-206.
23. 9 ?.1. -
+8 /?.1.9 ,
- 11 ' .—2021.-: 1(85).—. .22-48.
References
1. Gorpinchenko A.N. Geological foundations for the development of oil and gas fields: textbook /

A.N. Gorpinchenko, N.Kh. Zharikova, O
2022. - 240 p.

V. Savenok. — Ukhta : Ukhta State Technical University,

215



& " / Sciences about the earth

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ladenko A.A. Theoretical foundations for the development of oil and gas fields: textbook. allow-
ance / A.A. Ladenko, O.V. Savenok. — M. : Publishing house «Infra-Engineering», 2020. — 244 p.
Savenok O.V. Designing the development of ail fields : textbook : in 2 parts. — Ukhta : Ukhta State
Technical University. — Part 1-2. — 2021-2022.

Drabkina A.D. Reefogenic Lower Permian megareservoirs in the south of the Khoreyver depres-
sion of the Timan-Pechora province in connection with the prospects for oil and gas potential /
A.D. Drabkina // Scientific works of NIPI Neftegaz SOCAR. — 2022, —: S2. - P. 52-56.

Eremin N.A. Prospects for oil and gas potential and the potential for hydrocarbon production in
the northern part of the Sandivey uplift of the Khoreyver depression of the Timan-Pechora plate /
N.A. Eremin, T.S. Zinovkina, T.F. Sokolova // Geology of oil and gas. — 2015. —: 5. -P. 15-22.
Ershov A.V. On the prospects for prospecting for oil deposits in the Lower Permian natural reser-
voirs on the example of the Sandiveyskoye field // Actual problems of oil and gas: a collection of
proceedings of the V All-Russian Youth Scientific Conference (October 20-21, 2022, Moscow). —
M. : Institute of Oil and Gas Problems of the Russian Academy of Sciences, 2022. — P. 317-320.
Zhezlov A.S. Informative value of field geophysical research in monitoring the development of
one of the deposits of the Timano-Pechora oil and gas province / A.S. Zhezlov // Collection of the
best scientific articles on the results of graduation qualification works — 2020. — Arkhangelsk :
Northern (Arctic) Federal University named after M.V. Lomonosov, 2020. — P. 155-159.

Kovalev A.l. Analysis of the geological and commercial characteristics of a group of deposits in
the Denisovskaya area / A.l. Kovalev, O.V. Savenok // Science. Technique. Technologies (poly-
technic bulletin). —2021. —: 3. -P. 126-143.

Miroshkin V.G. The cyclicity of the formation of a complex of layers of the reef structure of the Upper
Carboniferous age of the Sandiveyskoye deposit // Oil industry. —2011. —: 12.-P. 76-79.
Ovcharov D.L. Analysis of the geological structure and oil and gas potential of the Lower Permian
carbonate deposits of the Sandivey uplift / D.L. Ovcharov, T.A. Ovcharova // Severgeoeco-tech —
2011: materials of the XII International Youth Scientific Conference (March 16-18, 2011, Ukhta) :
in 5 parts. — Ukhta : Ukhta State Technical University, 2011. — Part 2. — P. 111-113.

Orlova I.O. Tracer studies of interwell space / 1.O. Orlova, E.N. Datsenko, N.N. Avakimyan // Bu-
latov Readings. — 2018. — Vol. 2-2. — P. 67-69.

Otradnov A.M. Design of the process of hydraulic fracturing at the Sandiveyskoye oil field /
A.M. Otradnov [et al.] / Research. engineering. extreme. 2021: Proceedings of the International
Scientific and Practical Conference (June 03, 2021, Krasnodar). — Krasnodar : LLC «Publishing
House — South», 2021. — P. 210-221.

Prishchepa O.M. Hydrocarbon potential of the aquatorial Arctic sector of the north of the Timan-
Pechora oil and gas province based on the results of regional studies / O.M. Prishchepa,
Yu.V. Nefyodov, M.G. Hayrapetyan // Oil and gas geology. Theory and practice. — 2020. —
Vol.15.-: 1.-P.7.

Prishchepa O.M. Oil and gas potential of the little-studied part of the north-west of the Timan-
Pechora oil and gas province based on the results of basin modeling / O.M. Prishchepa, I.S. Bo-
rovikov, E.I. Grokhotov // Notes of the Mining Institute. — 2021. — Vol. 247. — P. 66-81.

Savenok O.V. Optimization of the injection well stock of the field at a late stage of development based
on the results of the analysis of tracer studies (on the example of the Dysh field) / O.V. Savenok
[et al.] // Petroleum engineer. — 2018. —: 4. —P. 59-65.

Savenok O.V. Substantiation of a technologically optimal strategy for the development of a group of oil
and gas condensate fields in the Denisovskaya area / O.V. Savenok [et al.] // Oil engineer. — 2022. —
: 1.-P.4-11

Savenok O.V., Kusova L.G. Analysis of the current state of development and production of re-
serves of the Severnoe gas-oil field // Nauka. Technique. Technologies (polytechnic bulletin). —
2021.-: 3.-P.161-174.

Savenok O.V. Analysis of the technical and economic efficiency of development options for the
Michayuskoye field / O.V. Savenok, E.U. Safiullina, L.G. Kusova // Bulatov readings. — 2022. —
Vol. 1. — P. 299-310.

Skuba D.A. Probabilistic model of massive oil deposits in the Upper Carboniferous and Silurian-
Devonian carbonate deposits of the Timan-Pechora province / D.A. Skuba [et al.] // Petroleum
Engineer. — 2016. —: 1. -—P. 54-65.

Sosnin N.E. Features of the geological structure of the Upper Devonian reef deposits of the Timan-
Pechora oil and gas province / N.E. Sosnin [et al.] // Bulletin of the Perm National Research Polytech-
nic University. Geology. Oil and gas and mining. — 2019. — Vol. 19. —: 4. —P. 304-321.

Tkachenko Yu.P. Effective directions for improving the technology of developing oil reserves in Upper
Carboniferous deposits / Yu.P. Tkachenko [et al.] // Oil industry. —2005. —: 8. —P. 54-57.

Khvorost I.M. Features of the geological structure of carbonate reservoirs in the Silurian deposits
of the Denisovskaya depression of the Timan-Pechora province // Bulatovskiye chteniya. — 2020. —
Vol. 1. — P. 202-206.

Shapkov E.N. Forecasting indicators of the development of the Polevoye oil field based on the
analysis of methods of generalized displacement characteristics / E.N. Shapkov, O.V. Savenok //
Science and technology in the gas industry. — 2021. —: 1(85). — P. 22-48.

216



& " / Sciences about the earth

4# 622.276
)3 0 5 / 4 2
<)0( 2 ©1 ( © 5)
+6 8 (1) (02(0) 0 (07 0*3
5%3 2 (/

QOO
MODELING THE DEVELOPMENT OF DEPOSITS OF THE ACHIMOV SUITE WITH

ULTRA-LOW POROSITY AND PERMEABILITY PROPERTIES
IN THE CONDITIONS OF ABNORMALLY HIGH RESERVOIR PRES SURE
IN THE TERRITORY OF WESTERN SIBERIA

1'$ " "3 Gorpinchenko Alexey Nikolaevich
" " + Deputy Chief Executive
o ! Officer for General Affairs,
« » «% # » LLC «Gazprom Personnel» Project
swengorr@yandex.ru «Achim Development»

swengorr@yandex.ru

.- " - | Annotation . In the article, hydrodynamic

modeling of the Priobskoye oil field was

! performed, based on a homogeneous

) geological model, which includes a num-

8 ) - | ber of uncertainties associated with the

"k : poor knowledge of the field, such as the

distribution of sandy reservoirs, as well as

! petrophysical properties in the interwell

: space. Options for the development of the

) - | Priobskoye field were considered, and a

- | sectoral geological model and a hydrody-

namic model were built. A comparison has

. been made across different strategies

( + # (depletion and reservoir pressure mainte-

nance strategy; strategy with vertical and

" - | horizontal injection wells; strategy with and

) _ | without injection wells), as well as a com-

! parison of water and gas as displacing
agents.
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Annotation . Hydration in wells is one of
the biggest problems encountered during
the development of gas fields. Ignoring the
problem leads to blockage of the through
channels of the equipment, failure of the
entire production line and, ultimately, to
the physical impossibility of continuing
work. Many already commissioned and
projected fields face or will face the need
to solve this problem, and therefore re-
search in this area is important. Despite
the existence of various methods of deal-
ing with both the already appeared depos-
its and the prevention of their occurrence,
today more efficient methodologies, both
economically and technologically, are
needed that can be applied to typical de-
posits, and not to specific conditions. This
topic is relevant and requires a larger
study (at the state level) and the creation
of a new approach to the method of com-
bating this phenomenon.
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Annotation . The process of extracting
hydrocarbons from the earth's interior
takes place under extremely aggressive
conditions inside the well, which, taking
into account the future prospects of the oil
and gas industry, will only worsen. One of
the main problems of failure of downhole
and downhole equipment, and, conse-
quently, long-term downtime of wells, is an
aggressive corrosive environment, which
is created by acid gases such as hydrogen
sulfide (H.S) and carbon dioxide (CO,),
which are in most cases natural compan-
ions’ oil and gas products. The most
common method of combating the corro-
sion of metals today is the use of inhibi-
tors, due to their technical and economic
application, as well as their relatively high
efficiency. The article discusses the main
algorithms for the corrosion interaction of
CO, and H,S with metal. A review of the
effectiveness of the use of the most com-
mon inhibitor compositions at elevated
temperatures is carried out, and alterna-
tive promising ways of development in the
field of corrosion inhibition are also con-
sidered.

Keywords: mechanism of carbon dioxide
corrosion; hydrogen sulfide corrosion
mechanism; mechanism of corrosion in
the simultaneous presence of CO, and
H,S; corrosion inhibitors; studies of the
behavior of inhibitors under conditions of
high-temperature corrosion; topical issues
in the field of high-temperature corrosion;
high-temperature  corrosion  inhibitors
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Annotation . The task of improving the
performance and efficiency of operation of
sucker rod pumping unit in low-rate wells
is especially relevant in the conditions of
the Dar'inskoye oil field, both for economic
and technical reasons, because there is a
high growth rate of marginal wells. The
performance and duration of the overhaul
period of marginal wells is influenced by
many factors, ranging from the design of
the well and ending directly with the pro-
cesses occurring in the wells themselves.
Of particular importance are the properties
of the fluids, since oil from marginal wells
is mainly high-viscosity, containing a large
amount of paraffinic and asphalt-resinous
substances, as well as mechanical impuri-
ties. Taken together, all the complications
in the operation of the producing well stock
are the cause of numerous accidents and
a sharp drop in the efficiency of marginal
wells.
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oil flow rates; distribution of workovers of
marginal wells by oil flow rates; cumulative
frequency of workovers of low-yield wells
according to liquid flow rates; distribution
of workovers of marginal wells by fluid flow
rates; cumulative frequency of workovers
of marginal wells by water cut; distribution
of workovers of marginal wells by water
cut.

(1 =1112-1130 )



& " / Sciences about the earth

+ - 1
2728 /) "
1 %
3 (
3(
# n
# n
" 5 %
©0s
8
*4
& 2020-2022
*+ ,
& 1-%

, 6 *+
g , ]
. ) ,
*
- % 1
, 1
8
6)
*
# 3
#ll
279 .
#ll
19 .
1 1 8
2020-2022
.

281

2020-2022

(3 = 234,1-



& / Sciences about the earth
1 #" * -
- 91 -204% (22 ):8,3% (9 -
) 2020 , 9,3 % (10 ) 2021 2,8 % (3 ) 2022
1 1 — 18,5 % (20 ), 8
2021 -10,2% (11 ). '
, " , , 8 * 2022 -56% (6 -
). 1 " 1 ) * * 13,9 %
(15 ), 8 2021 -74% (8 ).- 84 %
© ) ) -
, : 1,9 % (2 ) 2020 2022 , 4,6 % (5 ) —
2021 * - + 1 -
46 % (5 ), 1 ' -37% (4 ).
19 .1 2 8 -
#" 2020-2022
& 2-%
# " 2020-2022
1 8
" , 42,1 %
(8 ), :10,5 % (2 ) 2020 31,6 % (6 )
2021 . ' 8 21,1 % 4 ): 10,5 % (2
' ( 8 * " 2021 ) 10,5 %
' " (2 ), 53%( 1 ) 2020 2022
' -53% (1 ) 2021 -
" _ ) )
%. ) - * 10,5 % (2 ).
) .
1 #" -
' ' - 50 % (2 ). -
" . '3 )
-25% (1 ) ' " -
-25% (1 ) ( . 3).

282



& / Sciences about the earth
3-%
t
1 # " -
- —50 % (1 ) " - -
# —-50% (1 ) ( . 4).
4—-%
#o
)
1 # " -
- 50 % (4 ). - " -
n ) 1 1 n -
- 25 % (2 ' - 25 %
(2 ) .9

283



& " / Sciences about the earth
& 5-%
4o
- )
( $ n ! mn n .#
& 2020-2022 # "
19 , -
1.
1- #"
3 %
/ 8 % /
1329 4.4 70,0 1,32
1385 3,8 63,0 1,41
2503 2,7 73,0 0,73
2507 3,4 74,0 0,88
2558 3,8 81,0 0,72
2566 4.9 47,0 2,60
2579 4.5 76,0 1,08
2584 4.9 47,0 2,60
7207 3,6 41,0 2,12
7214 2,1 68,0 0,67
7251 4,6 38,0 2,85
7269 4,1 58,0 1,72
7269 4,2 27,0 3,07
7324 4,2 85,0 0,63
7345 2,1 88,0 0,25
7397 4,9 33,0 3,28
11808 2,4 28,0 1,73
11873 2,9 34,0 1,91
11875 3.4 51,0 1,67
(N =19).
7345
(0,25 r ), 7397 (3,28 [ ),
k =1+ 332xg N =1+ 332xg19=5.
9 Q :
max- min  328- 025
D = = 2 = 0606 /

k

5

284



& / Sciences about the earth
k 5
p.=— =— =026
N 19
- 2
# mn
2 - # "
!
, /.
0,25-0,76 0,5 5 0,26 5
0,76-1,26 1,0 2 0,11 7
1,26-1,77 1,5 5 0,26 12
1,77-2,27 2,0 2 0,11 14
2,27-2,78 2,5 2 0,11 16
2,78-3,28 3,0 3 0,16 19
*
( .6
( .T).
& 6-1
oo
& 7-
4o
! 7 , # " *4 -
' 0,25-0,76 / 1,26-1,77
/[ .( 5 ). 2,78—
3,28 / ' 3 " 8 -
2

285




/ Sciences about the earth

__055+10D2+ 1515+ 202°2+ 252°2+ 303°3 _

159
19
ya2-rs  tun Yww2-rs tul -w2-rs tunl -w2-rs  tul
p#q
_52_
\ Lwv2-rs tul owx2-rs tua
q =0,91 /
_52_
# :
D=s?=091°=0828 ¥ 2
) t,
f=N-1=19-1=18.
b =095 ) t, = 2,1.
8 .
t,°’s 2,10,91
Xy = =——-"=0,44
T UN T V19
b =0,95, s =091
G =0,05
2 2
s?x10° 0,9 4,¢
Nl = X'L' = =73
&, 0,05
- 3 8
8 # "
3-1 8 8
# D, 68
- s, 2 X N1,
| .x /
1,59 0,01 0,828 0,44 73
# '* 0,95
1,15 /| .<1)59 /| .<2,03 /
- 4
# mn
4- a
1
, /

1 2 3 4 5
21-2,6 23 3 0,16 3
2.6-3,0 2.8 2 0,11 5
3,0-3,5 33 2 0,11 7
3,5-4,0 3,7 3 0,16 10
4,0-4,5 4,2 3 0,16 13
45-49 4,7 6 0,32 19

286




& / Sciences about the earth
*
( .8) -
( . 9).
& 8-1
4o
& 9 -
4o
! 9 , # " *4 -
' 45-49 T () );
2,1-2.6 / ., 35-40 / 4,0-4,5 /
- 5 8
8 # "
5-1 8 8
# D, 68
- A 2 x b N1,
/| .x /
3,73 0,88 0,77 0,42 73
# '* 0,95
3,31 /| .<3,73 /| .<4,16 /
- 6 -
# mn

287




& / Sciences about the earth
6 — #"
1 1
8 , %
27,0-37,2 32,1 4 0,21 4
37,2-47,3 42,3 4 0,21 8
47,3-57,5 52,4 1 0,05 9
57,5-67,7 62,6 2 0,11 11
67,7-77,8 72,8 5 0,26 16
77,8-88,0 82,9 3 0,16 19
* -
8 ( . 10) 8 -
( .11).
& 10-1
# " 8
& 11 -
# " 8
! 11 , # " *4 -
8 "™ 67,7-77,8 % (5 )
270-372% 372-473%( 4 ). . 8 "™ 77,8-88,0% '
3 .
- 7 8 8 -
8 # "
8 " '* 0,95 48,12 % <
57,23 % < 66,34 %.
- 8 8 -

8

288



289

& / Sciences about the earth
" 77— 8 8 8
#o
# D, 68
g - A % x b N1,
% %
57,23 19,28 371,72 0,09 73
" 8-—1! 8 8
#o
# D 68
- S xb
N1, .
Q, /. 1,59 0,91 0,83 0,44 73
Q , 3,73 0,88 0,77 0,42 73
-, % 57,23 19,28 371,72 0,09 73
' -0,44 0,42
# mn
025076 |/ . 126-177 | .( 5 ),
45-4,9 [ .(6 ) 8 " 67,7-77,8 % (5 ). .
" , 3 ) 8 .
, , 73 .1 "
8 —-19,28 % 371,74 %
, " ' 8 ' 0,44
( ):
" & , &, # " & > , ! "
D , " :
'k+ i *
1 * ’
%. y ! y " *+ !
1 8 #"
"* L H#
9.
9-# 8 # "
#
7207 7269 2503 7324 7251
# 25.12.2021 14.06.2022 12.04.2021 19.06.2021 30.11.2020
03.01.2022 14.07.2022 10.05.2021 11.07.2021 16.12.2020
03.02.2022 03.08.2022 23.06.2021 09.08.2021 17.01.2021
# 06.01.2022 18.07.2022 14.06.2021 18.07.2021 06.01.2021
8 3 ( 7207)
( : 1329).
7207, 1329, 7251, 7269 7324
L # 2
1
1 12 , 25.12.2021 ., "
%. .3 " "
: " — 3502,5 (344 1), "
—1825,9 (27,9 1).




& " / Sciences about the earth

& 12- " . 7207
# o . 06.01.2022 .
1 13 , 03.01.2022 ., "
v 2144 6,1 % (21 1) 3288,1 (323 1), -
" " 76,7 45 % (0,8 1) 1902,6
(18,7 1).
& 13- " . 7207
#" o . 06.01.2022 .)
" . 7207 # "
03.02.2022 . " .
" " 447,6 23,5 %
44 1) " 300,2 9,0% (2,9 1), -
" 3588,3 (352 1), " — 1455

143 1)( .14).

290



& / Sciences about the earth
& 14 — T 7207
# ( . 06.01.2022 )
* 7269. 1 15
, 14.06.2022 ., "
*p x " .3 " * 4341,5 (42,6 1 ),
" —-1702,6 (16,7 1).
& 15 - 7269
# " ( . 18.07.2022 )
1 16 , 14.07.2022 ., "
1 i 3 mn n . n
"o 1381,5 31,8 % (135 1) 2560
(25,1 1), " " 3974 233% (39 1)
2100 (20,6 1).

291



& / Sciences about the earth
& 16 — 1 7269
# " ( . 18.07.2022 )
" 7269 # "
11.08.2022 " .
" " 1449,5 51,1 %
(14,2 1) " 496,7 159% (4,9 1), 3 -
" 3636,7 (35,7 1), " — 1386,2
(23,6 1)( . 17).
& 17 - 7269
# " ( . 18.07.2022 )
* 2503. 1 18 -
, 12.04.2013 ., " '
3 " 4630,6 (454 1), " - 175,2
a,7 1).

292



& " / Sciences about the earth

& 18— " : 2503
#" o . 14.06.2021 )
1 19 , 10.05.2021 . ( 28 )
mn 1 i 3 mn n
' " *4 : " -
e 1233,4 26,6 % (12,1 1) 3397,2 (33,3 1),
" " 2180,5 1200 % (21,4 1)

2355,7 (23,1 1).

& 19- " . 2503
# o . 14.06.2021 .)
o : 2503 # "
23.06.2021 ., # -

, 8 . "

" 1781,2 75,6 % (175 1)

" 1012,4 29,8 % (9,9 1), "

4409,6 (43,3 1), " —5745 (56 1)( .20).

293



& / Sciences about the earth
& 20 — ;2503
# ( . 14.06.2021 )
1 21 , 19.06.2021 ., " -
.3 " -
* 3667,7 (35,9 1), " — 357 =351).
& 21 - 1 7324
# " ( . 18.07.2021 .)
1 22 , 11.07.2013 . ( 21 "),
" .3 -
mn n n *+
" " 404,2 11,0% (4,0 1)
3263,5 (32,0 1), " " 676,3 319 %
(6,6 1) 319,3 (3,1 1).

294



& " / Sciences about the earth

& 22- " . 7324
# o . 18.07.2021 .)
" 7324 # "
09.08.2021 . " .
” " 558,3 174,9 %
551) " " 1009,7 30,9 % (9,9 1), -
" 22538 (221 1), " —8775 (86 1)
( .23).
& 23— " . 7324
# o . 18.07.2021 )
1 24 , 30.11.2020 ., " -
* 4024,7 (39,4 1), " ~3499 (34 1)

295



& / Sciences about the earth
& 24 — 7251
# " ( . 06.01.2021 .)
1 25 , 10.12.2020 . ( 11
), " %. .3 "
" ' " *q : -
" "o 973,7 382% (9,5 1) 3051,0
(29,9 1), " " 2109,3 317,9 % (20,7 1)
2459,2 (24,1 1).
& 25— 7251
# " ( . 06.01.2021 .)
17.01.2021 ., "
3869,6 (37,9 1), " —690,8 (6,8 1)( . 26).

296



& " / Sciences about the earth

& 26— " . 7251
# o . 06.01.2021 .)
10
10 ! #
1 ? &

7207 7269 2503 7324 7251

3502,5 4341,5 4630,6 3667,7 4024,7

1 34,4 42,6 45,4 35,9 39,4

3288,1 2560 3397,2 3263,5 3051

1 32,3 25,6 33,3 32,0 29,9
1825,9 1702,6 175,22 -357 349,9
1 17,9 16,7 1,7 -3,5 3,4
1902,6 2100 2355,7 319,27 2459,2
1 18,7 20,6 23,1 3,1 24,1
3588,3 3636,7 4409,6 2253,8 3869,6
1 35,2 35,7 43,3 22,1 37,9
1455 1386,2 574,5 8775 690,8
1 14,3 13,6 5,6 8,6 6,8
L 211 ( . 7207) 151 1
. 7251) . 08 1 ( . 7207) 214 1 (
2503). !
# # " , *+
’ %. w7251 7207),
( . 7251), (
7269), ' ( . "1329). 1 6
, )

297




& " / Sciences about the earth
" " $ ! ( , " #
5,8 $ " ! : # !
8 *4
3 # " L H#H
11.
11 -# #"
8 &
, 9 , ,
/ .
1329 44,5 4,1 4.4
1385 44,5 3,1 3,9
2503 38,1 3,9 4,1
2507 31,8 2,5 3,4
2558 38,1 4.5 2,9
2566 38,1 6,6 3,5
2579 31,8 6,3 3,1
2584 44,5 4,5 3,5
7207 44.5 51 4.4
7214 38,1 5,7 2,4
7251 31,8 6,6 2,5
7269 38,1 5,6 52
7269 38,1 4,3 3,9
7324 31,8 2,5 6,8
7345 31,8 4,3 55
7397 44,5 5,7 5,7
11808 44.5 4,6 4,1
11873 31,8 4,1 5,3
8 # "
- 12
# v .
12— #
! , # , %
2,5-3,2 3 15,8
3,2-3,9 1 5,3
3,9-4,6 7 36,8
4,6-5,2 2 10,5
5,2-5,9 3 15,8
5,9-6,6 3 15,8
! 19 100
! 27 , # " *4
' 3946 (36,8% 7
' 4,6-5,2 ' 10,5 % 2
3,2-3,9 (5,3 %). "
8 3 (15,8 %).
& 27 —
oo

298




& / Sciences about the earth
- 13 # " -
13 - #"
/ # , %
2,4-3,1 5 26,3
3,1-39 5 26,3
3,9-4,6 4 21,1
4,6-5,3 2 10,5
5,3-6,1 2 10,5
6,1-6,8 1 5.3
19 100
! 28 , # " *+ -
' 2,4-3,1 -
/ 3,1-3,9 / . 26,3% . ). -
3,9-4,6 / L 21,1 % 4 ..
6,1-6,8 (5,3 %).
" (10,5 %).
& 28 —
ao
* - -
n n 8 -
-31,8 , 38,1 445
! 29 , # " *4 -
' 31,8 (36,8 % ).
38,1 44.5 ' 31,6 % 6
& 29 —
#o

299



/ Sciences about the earth

8 4"
9 39-46 (368 % 7 )
3.1 /. 31-39 I ( 263 % 5 )
, 318 (368 % 7)1
, L 9,1
1 3 ot
0. L " . " 3"
! TN C I'&
& mn m
L = 5 3 '
n ) ) * mn
| . .
( " 56 )# * +
8 n
*
6 8
)
b *+
. ( D%,
" " " 1 , ')1 "
* ) ( ) :
, C))
8 )
m 9,1 "o
8 ) "
3 8
, , 68 %,
/" " +
" % 1 1
, , 1 8 0#
)
1 # 2020-2022 108 ,
19 '
i 91 -204%( 22
): 8,3 % (9 ) 2020 ,9,3% (10 ) 2021 2.8% (3
2022" . 6 g 1 —185% (20
8 2021  -102 % (11 ). 1
8
. , * 42,1 % @®
: 10,5 % (2 ) 2020 31,6 % (2 ) 2021
' _5,39% (1 ) 2020
# mn
025-0,76 |/ . 126-177 | .( & ),
45-49 | . (6 ) 67,7-77.8 % (5 ).
w3 ) . ,
, 73 .1 ™
8 ~ 19,28 371,74 %
, " ' 8 ' 0,44 (
).

300



& / Sciences about the earth

" 211 ( : 7207) 15,1 1
: 7251) " 08 1 ( 7207) 214 1 ( -

1329). "

# #" *4
%. ( 7251 7207), -
7251), ( 7269) '
( 1329). 1 #"
H ) ,

8 # " -

9 3946 (7 ), 2,4-3,1 / 3,1-3,9

/ .( 5 ) , 31,8 (7 ).
1 8 ) ) -
" 9,1 -
nooug " )
n 8 ) n -

8 H
&
1. | %% % * [ ] - « -
# —-3$ » 2014.-182 .

2. |/ %! . " 4 /

%! ./ - - «! # —$ », 2012-2015. —
. 1-4.

3., I % /1% ," , .3 ,
#. ., .= %" " %" ,
2010.-87 .

4. - - ) -

6 [ 1. [ J - :
«! # —-%$ », 2020.-276 .
5, /-1 [ ] -3.:1 -
" «1 » 4 1.3., , 2002. — 824 .
6. 3+ I, : . =3, " «l "
» 4 1.3., , 2003. —583 .

7. 3.1. # 8 - 3. «1 -
/ », 2000. - 571 .

8. ) /- .- [ J -1 -

' $ - @a )
3.! ,2015. -322 .
9. . - )
) 8 - -
«! # —-%$ », 2013.-336 .
10. % ) ' - -
*+ /I .. % ,
&! .3 1 % .—2018.—- .2.—..31-38.

11. % 3.% # 9,14 /3.% % ,

11.3 /. 64- - ,

8 414 (18-19 2013 , .4 ). -4 14

, 2013. —. . 359-360.
12. % 1.#4 «# ' »,

9,14 |/ %% [ J1/11 .—2005.—-: 8.-—..54-59.

13. / 1.3.. 9% /1.3./ -
/11 .—2006.-: 2.—..130-132.
14. / -.%! , -
[/ -.% 1/ y e I/ -
* ( - ). —2014. —: S5-1.—. .3-27.

301



& " / Sciences about the earth

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

# .. ) -
+ % «1 « " »l . . # , #.9% %* /1 .-
2021.-: 12(636). —. . 49-53.
? - ! 8 , )
" n , ) 1 -
[-..7 JH. L Il
: " - (
): - - -
" 25- ' 4 -
, +8 " 4 .4
- ! (17-19 2018 , ] ). =1 oo
«4 », 2018. —. . 315-322.
. ) 9,14 )
4 " [, /.1 , % , . .4 Il # ,
: 3 - -
(25-28 2017 , %" ).—%" " %" " -
, 2018. —. . 203-208.
. [, .-. N | , Il
1" ., .1 .—2016.—: 7.—..64-68.
3 -% # ' -
/10 8 : V3 -
- 8 (16-18 2019 ,
%" ). — %" " S 0% " , 2019. —
. . 403-407.
3 1...
/1. .3 ,%. . 7 ,3...3 /11
.—2020.-: 12(114).-..133-135.
, - /.. [ 1/
. " ' .—2012.—: 6.—..36-38.
- ) *+ & . [ .. -
, > , %. .. I .—2019. - .2.—..164-167.
8 #.% ' -
*+ /1! " -
" : )
VI 8 - - -
«l! — + )
» (14-15 2019 , .D' - ). - D' - : -
, 2019. —. . 4-6.
. +8 ' /
, % 3 /I ,
.—2017.—: 3(109).-. .69-77.
. 2779979 ( . | %?. - N N ¢ ¢ /I
" (% 4 - «. - " »:
2022110250; . 15.04.2022; .16.09.2022. —/* .. 26.
. 2770966 ( ., [ %?. - ,. 0.9 10,9
" (,% 4 - «. - " »:
2021131419; . 27.10.2021; .25.04.2022. - /* .. 12.
. 2771831 ( .- *+ ' | %?. - , %% . - -
R B ¢ , 119 /I " (%4 - « - -
" » 1 2021129045; . 05.10. 2021; .12.05.2022. -/ .: 14.
© 211948 (. [ .. , 1.7, ; 1.9 ,
...8 /! " (/4 - «. - »:
2022111771; . 29.04.2022; .29.06.2022. —/* .. 19.
References
Equipment for oil production / A.A. Arutyunov [et al.]. — Krasnodar : LLC «Publishing House —

South», 2014. — 182 p.

Bulatov A.l. Capital underground repair of oil and gas wells : in 4 vol. / A.l. Bulatov, O.V. Save-
nok. — Krasnodar : LLC «Publishing House — South», 2012-2015. — Vol. 1-4.

Guskova I.A. Complications in oil production: training manual / I.A. Guskova, I.I. Mannanov,
D.R. Gilmanova. — Almetyevsk : Almetyevsk State Petroleum Institute, 2010. — 87 p.

Design and Technological Support of Methods for Simultaneous and Separate Operation of Multi-
Zone Field Facilities / T.N. Ivanova [et al.]. — Krasnodar : Publishing House — South LLC, 2020. —
276 p.

302



& " / Sciences about the earth

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Ivanovsky V.N. Well pumping units for oil production / V.N. Ivanovsky [et al.]. — M. : Publishing
house «Oil and Gas» of the Gubkin Russian State University of Oil and Gas, 2002. — 824 p.
Mishchenko I.T. Well oil production: training manual. — M. : Publishing house «Qil and Gas» of
the Gubkin Russian State University of Oil and Gas, 2003. — 583 p.

Persiyantsev M.N. Oil production in complicated conditions. — M. : Nedra-Business Center LLC,
2000. — 571 p.

Search, exploration and operation of oil and gas fields / V.V. Popov [et al.]. — Novocherkassk :
South Russian State Polytechnic University (NPI) named after M.I. Platov, 2015. — 322 p.
Savenok O.V. Optimizing the operation of operational equipment to improve the efficiency of oil
field systems with complicated production conditions. — Red-gift: Publishing House — South LLC,
2013. - 336 p.

Abdullaeva G.G. Problems of rod downhole pumping installations: neural networks of dia-gnostics
of the technical condition of oil production equipment / G.G. Abdullaeva, Z.l. Melikzade // Actual
problems of modern education. — 2018. — Vol. 2. — P. 31-38.

Alekseeva M.A. Dynamic model of the well system with ShGNU / M.A. Alekseeva, I.N. Mymrin //
Collection of materials of the 64th scientific and technical conference of students, as-pirants and
young scientists of the UGNTU (April 18-19, 2013, Ufa). — Ufa : Ufa State Shock Oil Technical
University, 2013. — P. 359-360.

Analysis of the efficiency of the well stock of NGDU Dzhalilneft equipped with ShGNU /
R.A. Akhmetshin [et al.] // Oil Field. —2005. —: 8. — P. 54-59.

Baikov N.M. State of oil and gas production from low-production wells in the USA / N.M. Baikov //
Oil facilities. — 2006. —: 2. —P. 130-132.

Bondarenko V.A. Research of methods and technologies for managing complications caused by
sand phenomena / V.A. Bondarenko, O.V. Savenok // Mountain information-no-analytical bulletin
(scientific and technical journal). — 2014, —: S5-1. - P. 3-27.

Dyadechko O.0O. Assessment of the effectiveness of balancing the rocking machine using the
example of one of the companies of Rosneft PJSC / O.0. Dyadechko, D.A. Ayupov // Oilfield
business. — 2021. —: 12(636). — P. 49-53.

Evstifeev V.G. Improving Reliability, Durability and Environmental Safety of Wellhead Glands Op-
erated by Downhole Sucker Rod Pumping Units / V.G. Evstifeev, D.S. Zhukov // Modern Oil and
Gas Extraction Technologies. Prospects for the development of the mineral resource complex
(Russian and world experience): a collection of materials from the All-Russian Scientific and
Practical Conference with International Participation in Honor of the 25th Anniversary of the High-
er Oil Education of the Udmurt Republic, dedicated to the memory of the founder of the Oil Facul-
ty of UdSU, Doctor of Technical Sciences Kudinov Valentin Ivanovich (May 17-19, 2018,
Izhevsk). — I1zhevsk : Publishing house «Udmurt University», 2018. — P. 315-322.

Ikmashov G.B. Analysis of the work of the SGNU on the production well stock of the Uzen field /
G.B. lkmashov, R.A. Otarov, Zh.K. Ualiev // Achievements, problems and prospects for the de-
velopment of the oil and gas industry: materials of the International Scientific and Practical Con-
ference (October 25-28, 2017, Almetyevsk). — Almetyevsk : Almetyevsk State Petroleum Insti-
tute, 2018. - P. 203-208.

Kusov G.V. Fault Classification and Analysis of Process Oilfield Equipment Operation in the Far
North / G.V. Kusov, V.S. Bogatyrev, O.V. Savenok // Oil. Gas. Innovations. — 2016. — : 7. —
P. 64-68.

Manakhov V.A. Diagnostics of rod well pumping units by dynamogram parameters / V.A. Mana-
khov // Energy of youth for the oil and gas industry: materials of the IV International Scientific and
Practical Conference of Young Scientists (October 16—-18, 2019, Almetyevsk). — Almetyevsk : Al-
metyevsk State Petroleum Institute, 2019. — P. 403—-407.

Mashili N.S. Application of Indirect method for determination of oil water cut by dynamo-
gram / N.S. Mashili, A.S. Khismatullin, M.S. Mullakaev // Science and business: development
paths. — 2020. —: 12(114). - P. 133-135.

Grafoanalytic Method of Depth Pumping Well Research / 1.O. Orlova [et al.] // Construction of oil and
gas wells on land and at sea. — 2012. —: 6. —P. 36-38.

Savenok O.V. Features of operation of producing wells in Western Siberia / O.V. Sawreath,
L.V. Povarova, A.S. Skiba // Bulatov readings. — 2019. — Vol. 2. — P. 164-167.

Semenov D.A. Development of Algorithm for Analysis and Forecasting of Breakdowns of Rod-
Type Head-Bin Oil Production Plants Based on Dynamograms // Intellectual Integrity, Modern
Techniques and Technologies for Economic Development: Materials of the VII Republican Youth
Scientific and Practical Conference within the Framework of the All-Russian Student Forum «En-
gineering Personnel — The Future of the Innovative Economy of Russia» (November 14-15,
2019, Yoshkar-Oskla). — Yoshkar-Ola : Volga State Technological University, 2019. — P. 4-6.
R.R. Sibagatullin. Generalized algorithm for diagnosing the operation of rod units / R.R. Sibaga-
tullin, R.A. Maisky // Problems of gathering, processing and transportation of oil and petroleum
products. — 2017. —: 3(109). — P. 69-77.

303



& " / Sciences about the earth

25.

26.

27.

28.

Patent : 2779979 of the Russian Federation. Bypass valve / A.E. Verisokin, S.I. Shiyan,

I.I. Shabliy /I patent holder of FSAEI HE «North Caucasus Federal University»: : 2022110250;

15.04.2022 statement; published 16.09.2022. — Bullyuten :  26.

Patent : 2770966 of the Russian Federation. Hydraulic shock device / A.E. Verisokin, S.I. Shi-

yan, Ll. Shabliy patent holder of FSAElI HE «North Caucasus Federal University»:

: 2021131419; 27.10.2021 statement; published 25.04.2022. — Bulletin :  12.

Patent : 2771831 of the Russian Federation. Sucker valve of rod pump / A.E. Verisokin,

A.Yu. Verisokina, S.I. Shiyan, I.I. Shabliy // patent holder of FSAEI HE «North Caucasus Federal

University»: :  2021129045; statement 05.10. 2021; published 12.05.2022. — Bul. :  14.

Patent : 211948 of the Russian Federation. Spool valve / O.V. Savenok, N.H. Zharikova,

I.I. Shabliy, R.R. Sitev // patent holder of FSBElI HE «St. Petersburg Mining University»:
2022111771; 29.04.2022 statement; published 29.06.2022. — Bulletin:  19.

304



*:3 <:(

D077

PEDAGOGICAL SCIENCES






* % & / Pedagogical sciences

4# 796.011

+) 0 ) 08 37 572 +
QO@@O

5<( 2 6 2

FORMATION OF MOTIVATION FOR PHYSICAL EDUCATION

/[ =" "

21-1/ -1#1,
! , ) (11,0 ),
bogoslavskaya.yliya@mail.ru
* 0 " $
irvik25@mail.ru

L2 -
- 25

2 L " L

"y

"y

307

Bogoslavskaya Julia Alexandrovna
Student of group 21-NB-ND1,

Institute of Oil, Gas and Energy (INGE),
Kuban State Technological University
bogoslavskaya.yliya@ mail.ru

Pitkin Victor Alexandrovich

Senior Lecturer of the Department

of Physical Education and Sports,
Kuban State Technological University
irvik25@mail.ru

Annotation . This article discusses the role
of physical culture in the life of students in
modern times and the increase in motiva-
tion for sports. The aim of the study is to
determine the lifestyle of modern youth
and ways to increase motivation for sports.
The study involved 25 2nd year students
who were asked questions related to their
lifestyle. As a result of the work, a list of
actions was developed to attract young
people to sports.
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Annotation . The article deals with the
influence of physical culture on the life of a
student. Its place in it, its influence on the
student's health, lifestyle, upbringing and
the relationship of students with society.
The role of the teacher himself on the
learning process, the influence of the
methods of presenting the subject to the
audience and the actions of the teacher,
which can cause additional incentives for
students not only to study at universities,
but also to exercises organized during
extracurricular time, are considered.

Keywords: physical culture, sports,
health, physical education, physical activi-
ty, physical exercises, healthy lifestyle,
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Annotation . This article focuses on the
study of bilingualism in Dagestan, a multi-
lingual region in southern Russia. The
level of bilingualism and multilingualism is
assessed, and the language practices and
strategies of multilingual speakers are also
considered. Attention is drawn to the im-
pact of bilingualism on culture, education
and employment. It is concluded that the
results of the study can be of practical
importance for the development of effec-
tive language policies and programs in
multilingual regions, as well as for a better
understanding of the linguistic and cultural
dynamics in Dagestan.
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ethnic groups, cultural interaction.
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Annotation . This article examines the
critical intersection of climate change and
outdoor sports, analyzing both direct and
indirect effects. As climate change alters
weather patterns and amplifies extreme
weather events, outdoor sports face un-
precedented challenges, including sched-
ule disruptions, health risks to athletes,
and degradation of sports facilities. This
study proposes a dual approach to the
future of outdoor sports: adaptation and
mitigation. Suggested adaptation strate-
gies include flexible planning, climate-
resilient infrastructure, and implementation
of heat policies. The article emphasizes
the need for proactive strategies, highlight-
ing the potential role of the sports sector in
combating climate change and preserving
the future of outdoor sports.

Keywords:  climate change, outdoor
sports, adaptation, mitigation, sustainabil-
ity, global warming.
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Annotation . This article presents the re-
sults of a study designed to determine the
effect of regular protein intake on physical
endurance and recovery rate after inten-
sive training. The study was conducted
among 100 professional athletes, who
were divided into two groups consuming
animal and plant-based protein, respec-
tively. The participants' physical endur-
ance and recovery rates were monitored
over a six-month period. The results
showed that protein, especially of animal
origin, contributes to the improvement of
these indicators. The study may be useful
for athletes, coaches and nutritionists
when formulating diets and training pro-
cesses.

Keywords: protein, sports nutrition, physi-
cal endurance, recovery after training,
athlete's diet, protein of animal origin,
protein of plant origin.
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Annotation . Nowadays, most students
entering the specialty «Construction» do
not fully understand the chosen specialty
with which they want to associate their
future profession, or do not have any idea
about it at all. The prevailing number of
applicants entering the specialty «Con-
struction» at the University, have an idea
of only one of the directions, namely in-
dustrial civil engineering (PGS) and only
during training they learn about the exist-
ence of other varieties of the chosen spe-
cialty. Students face a difficult choice and
a sense of confusion, their first idea turns
out to be wrong, and it is not possible to
fully feel each profile and apply it to them-
selves. Why recent graduates of the
school are even more afraid of a possible
wrong choice. This article provides exam-
ples of how individual points of geodetic
practice can affect the choice of the profile
of the specialty «Construction».

Keywords: geodesy, construction, PGS,
geodetic practice, interactive methods.
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Annotation . This article discusses the
integration of molecular biology into sports
nutrition, detailing the complex interplay
between nutrients and physiological pro-
cesses that influence athletic performance.
The evolution of nutritional strategies from
generalized to personalized nutrition strat-
egies based on metabolic profiling is dis-
cussed. Emerging trends such as person-
alized nutrition, nutrigenomics, and the
role of the gut microbiome in athletic per-
formance are analyzed. As the field of
sports nutrition evolves, we must balance
scientific advances with ethical considera-
tions, preserving foundational principles
and optimizing outcomes through targeted
nutrition strategies.
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Annotation . This study is a comprehen-
sive analysis of the effects of plant-based
diets in professional sports with a focus on
athletic performance and long-term health
outcomes. Using recent 2023 data, the
study carefully examines nutrient adequa-
cy, metabolic efficiency, recovery rates,
and the incidence of chronic disease
among athletes who have switched to a
plant-based diet. The findings suggest that
a plant-based diet has a positive impact on
both athletic performance and long-term
health.
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Annotation . This research article exam-
ines the impact of nutrition strategies on
body composition and weight manage-
ment in sports. The purpose of this study
- | is to examine various dietary interventions,
including caloric restriction, macronutrient
manipulation, and meal timing, in terms of
their impact on body composition and
weight management in athletes. Analyzing
- | recent data from 2023, this paper exam-
- | ines the effectiveness and potential pitfalls
of these eating strategies with a focus on
achieving healthy body composition. The
findings highlight the importance of an
individualized approach, evidence-based
recommendations, and long-term sustain-
able practices to optimize body composi-
tion and weight management in athletes.
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.- " * - | Annotation . This article discusses activi-

' " ties aimed at improving the effectiveness

of student learning in the framework of

geodetic practice. The specificity of mod-

- | ern interactive teaching methods is re-

* - | vealed. The main difficulties of students'

" interaction in the educational process are

described, the main ways of their solution

are outlined. The connection between

- | modern solutions for overcoming learning

* ) . difficulties and achieving efficiency in
teamwork is demonstrated.
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Annotatio n. Geodesy is a young, develop-
ing science that develops along with tech-
nological progress. A variety of scientific
discoveries can serve as the basis for
improving the quality of measurements in
geodetic practice. Given the technological
progress of recent years, the study of
geodesy as a science has become more
accurate and optimized.
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- ! "k " Annotation . In our time, fitness classes
* _ | have gained great popularity among peo-
" ple of different ages and different physical
- W N fitness. The article discusses the types
) - | and directions that will help you benefit
" , - | from health benefits, as well as find for
! yourself the direction that will help you
" lead an active lifestyle even at home. In
’ » | addition, the article touches on topics
) about nutrition, the principles of training,
the possibility of doing fitness at home.
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- " Annotation . The article deals with such

popular kinds of sport as football, which

. * " 20 gained its popularity at the beginning of

) the 20th century, the history of the devel-

) - | opment of women's football at the interna-

tional level, the development prospects

among the female audience in Russia and

also the ways of its integration and popu-
larization at the university level.
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Annotation . This study examines the im-
pact of new trends in supplementation on
athletes' performance in 2023. A compara-
tive analysis was conducted between
athletes who incorporate these trends into

- | their regimen and those who follow tradi-

- | tional supplementation protocols. The
" study evaluated key parameters such as
endurance, strength, recovery time and
overall performance scores. Preliminary
results show that the new supplementation
- | trends improve some performance param-
eters, suggesting potential benefits for
athletes. However, the overall improve-
ment in performance compared to tradi-
tional methods was modest. The results of
the study have important implications for
- | the field of sports nutrition and may influ-
ence the nutrition strategies of athletes
and coaches in the future.
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- Annotation . This study examines the trans-
formation of basketball tactics, focusing on
* % " ! the evolution of offensive and defensive

) + strategies from the inception of the sport to
) 2023 .- 2023. The study examines how rule chang-

- | es, coaching philosophies, player skills, and
technological advances have shaped bas-
! ketball strategies, reflecting historical periods
’ of tactical change and key influences. The

study details the transition from fundamental
.- man-on-man strategies to advanced, data-

" « » _ | driven and positionless basketball in the
modern era. In addition, the study highlights

) the implications of these changes for modern

* ) . ) basketball tactics, including the impact of

+ * ) analytics, the importance of three-point
" * shooting, and the transition to positionless

" ! ’ play.

"$ . " : , ) * - | Keywords: basketball, tactics, evolution,
+ offensive strategy, defensive strategy,
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Annotation . This scientific article exam-
ines the importance of post-exercise nutri-
tion for muscle recovery after physical
training. The article presents research
- | results based on controlled clinical studies
and observations of real athletes. Key
components of post-exercise nutrition
such as proteins, carbohydrates, and fats
are discussed in the context of their effects
on muscle recovery. The article's findings
highlight the importance of proper post-
workout nutrition for optimal results.
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L. * Annotation . Athletes always strive to
! " * _ | achieve the best results in their disciplines.
*y ’ One of the key factors influencing success
’ ’ in sports is physical fithess. It includes
* many aspects such as training, nutrition,
, , , .- rest and sleep. This paper explores the
" importance of sleep as one of the most
. important physical processes in the sports
= | training of athletes.
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process, research.
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Annotation . This article explores the rela-
tionship between athletic performance and
metabolism, and identifies methods for
correctly calculating nutrition for athletes.
- | We discuss the effects of physical activity
on metabolic processes and strategies for
optimizing nutrition to maintain and en-
hance athletic performance. Important
) factors such as type of sport, intensity and

- | duration of exercise, gender, age, and
individual physiological characteristics are
considered. The study was based on the
analysis of data from 250 athletes repre-
senting a variety of disciplines. The results
confirm that intensity of sport has a signifi-
- | cant impact on metabolism and that ener-
gy and nutrient requirements are influ-
enced by a number of factors. This under-
scores the importance of an individualized
- | approach to athlete nutrition and the need
for further research in this area.

Keywords: metabolism, sports load, ath-
letes' nutrition, energy balance, macro-
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_) - | Annotation . Geodesy is a science that
deals with measurements on the ground to
determine the shape and size of the Earth,
" as well as the creation of plans and maps
- T ) - | of the Earth's surface. This article dis-

* - | cusses the main problems that arise for
« ». students during the study of the course
«Geodesy».
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Annotation . This article studies the prob-
lem associated with the insufficient level of
general physical development of students.
The purpose of the study is to show the
benefits of the influence of physical culture
on the life of a student. It was revealed
that due to physical education, the func-
tional and physical condition of students
improves, metabolic processes in the brain
improve, contributing to its better perfor-
mance, blood supply to the muscles im-
proves. A person becomes more cheerful,
resistant to stressful situations.
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- " Annotation . The article deals with issues

" " " related to the use of special preparatory

" exercises in practical physical education

classes with students for the education of

- speed and strength abilities. The purpose

L2 ! of the study is the attitude of students to

speed and power loads in physical educa-

tion classes and ways to improve them. In

the course of scientific work, a set of exer-

cises was developed aimed at developing

- | speed and strength abilities of students.

3 The methodological basis of scientific work

’ is the theoretical foundations of the con-
struction of training sessions.

" : - " . | Keywords: speed and power loads, phys-
ical culture, healthy lifestyle, sports,
" health, physical activity, active lifestyle.
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Annotation . This article discusses the
concept of inculturation in the Russian
Federation, including its problems,
achievements and future prospects. It is
indicated that the concept of inculturation
refers to the process of adaptation and
integration of various cultural elements in
a particular society. It is emphasized that
in the case of the Russian Federation,
inculturation was a complex process due
to the history, geography and diversity of
the country. Over the centuries, Russia
has been exposed to various cultures,
religions and traditions that have influ-
enced its social, political and economic
development.
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- " " - | Annotation . This article discusses the role

" of physical culture and sports for students,

" its impact on health, physical develop-

) ) ment, education, and a healthy lifestyle.

, L2 - | The aim of the study is to determine the

* involvement of students in physical activi-

" / " ty. An investigation was conducted, as a

’ result of which a survey was conducted of

60 ) ~ | 60 students who were asked questions

) regarding their participation in physical
" . education pairs at the university.

"9 " : " " Keywords:  physical culture, sports,
health, healthy lifestyle.
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Annotation . In the scientific article, the
authors conduct a study of the conscious-
ness of students in the conditions of the
formation of promising forms of education
and reveal the reasons that cause a deficit
of attention and memory in students in the
process of interactive learning. The au-
thors have developed recommendations
for teachers that stimulate the growth of
information perception and the amount of
memory of students. The practical applica-
tion of the methods developed by the au-
thors will reveal the potential of the train-
ees and perceive the educational material
in a new way, realize its meaning, acquire
mental engineering and verbalization skills
in order to move to a higher level of con-
sciousness of the trainee as a person. The
proposed method of reformatting thinking
from a form of learning to a new form of
education will make it possible to increase
the operational and informational memory
capacity for a standard trainee and to
cultivate the intuitive intelligence of a
trainee intuit through a psychophysical
module and algorithm.

Keywords: education, learner, culture
education, consciousness, perception,
memory, information and intuitive flow,
learning, personality, student.
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.- " ) * Annotation . The article examines the pro-

( cess of evolution of swimming in the Rus-

! sian Federation, which has transformed

into an independent sport over a long

) period of its formation and development,

& v and has acquired a high international

) _ | reputation. The foundations of this sport

! laid down over the past time, as well as

the results achieved by national teams and

- | individual participants in the international

"o ! " arena, allow us to consider the real pro-

*4 spect of further improvement of national

swimming and its entry into leading posi-
tions in the world.

"$ . " : Keywords: swimming, sports competi-
tions, history of development.
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.- * - | Annotation . This study examines the
" ) prevalence, effects, and ethical implica-

tions of performance-enhancing drugs

*.
., + (0# ) ~ | (PEDs) in professional sports. Through a
. + *+ - | review of existing literature and analysis of

- | recent data, the study demonstrates an

O# _ | alarming increase in the use of PEDs in

various sports, with implications for the

) health of athletes and the ethical land-

) ' . | scape of athletic competition. The health
" - | risks associated with common PEDs and

O# the distortions they introduce to fair com-

* * # ! B * to examine the ethical challenges associ-
) ) O0# , | ated with the use of PEDs, including is-
* , - | sues of fairness, coercion, and problemat-
_ | ic role modeling for young athletes.
"$ . " : " , Keywords: professional sports, doping
! " n use, performance improvement, athlete
! ! " | health, ethical issues, anabolic steroids,
) ) ) ) ) ~ | erythropoietin, growth hormone.
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- " - | Annotation . This research article presents
a comprehensive review of the influence of
macronutrient time allocation on athletic
performance. The purpose of this study is

- - | to examine the optimal timing and compo-

- | sition of macronutrients, namely carbohy-

" 1 _ | drates, proteins, and fats, to enhance

2023 athletic performance. Based on an analy-
, ; ;

sis of recent research and data available

through 2023, this paper examines the

" ) y ) " effects of macronutrient distribution on

'ox * . - | energy availability, exercise performance,

* " " recovery, and muscle adaptation. Key

findings highlight the importance of indi-

vidualized approach and strategic manipu-

- | lation of macronutrients to maximize ath-

letic performance.

" : - | Keywords: macronutrient  allocation,
" " sports performance, carbohydrates, pro-
teins, fats, energy availability, exercise
’ ’ performance, recovery, muscle adaptation.
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Annotation . This study examines the pro-
found impact of analytics in modern bas-
ketball with a focus on the comprehensive
application of advanced statistics to player
evaluation and team building. It traces the
emergence of data-driven decision making
in the sport to its significant role in shaping
basketball strategy, player evaluation, and
team building by 2023. By highlighting key
statistical indicators, their interpretation,
and their implications, this study provides
a thorough examination of the integration
of analytics in sports.
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Annotation . Today's youth are faced with
many addictions that can seriously affect
their healthy lifestyle. One of the most
common is addiction to social networks
and gadgets. Many young people spend
hours in front of their phones and comput-
ers, wasting the time they need to study,
work, socialize and play sports. Another
common addiction is the use of alcohol
and drugs. Many young people turn to
alcohol or drugs as a way to relax and get
away from problems. However, this can
lead to serious consequences, including
mental and physical health problems,
addiction and social degradation. Also, we
should not forget about the dependence
on games and gambling, which can lead to
financial problems, loss of interest in real
life and social isolation. All these addic-
tions can seriously affect the healthy life-
style of young people, limiting their oppor-
tunities and reducing their quality of life.
Therefore, it is important to be aware of
the causes of addictions and fight them,
making a choice in favor of a healthy life-
style and personal development.

Keywords: addictions, healthy lifestyle,
students, mental health, physical health,
influence, skills, addictions.
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Annotation . The article describes the im-
portance of physical culture as one of the
key factors in the prevention of cardiovas-
cular diseases. It is emphasized that regu-
lar exercise, proper nutrition and the rejec-
tion of bad habits can help strengthen the
cardiovascular system, reduce the risk of
atherosclerosis and high blood pressure,
and improve heart function. It is recom-
mended to do at least 30 minutes of cardio
3-4 times a week, monitor nutrition and
stop smoking and drinking alcohol. In
general, the article conveys the im-
portance of taking care of your health and
being active.

Keywords: cardiovascular system, sport,
physical exercises.
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Annotation . Therapeutic physical culture
(exercise therapy) is of particular im-
portance during the formation of muscles,
skeleton, ligaments and joints. At this time,
it contributes to the proper development of
the body and lays the foundation for a
healthy life. Therapeutic physical educa-
tion is one of the elements of the educa-
tional process. Physical exercises have a
positive effect on the organization of the
children's team, introduce elements of
discipline into the behavior of children,
increase their mood, as well as their emo-
tional tone. Today, lumbar osteochondro-
sis is a serious disease. Increasingly, the
disease is diagnosed in people younger
than 25 years. In this study, we will focus
on health, therapeutic physical culture, as
well as its role in lumbosacral osteochon-
drosis.

Keywords: osteochondrosis, therapeutic
physical culture, health, physical exercis-
es.
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" - | Annotation . The article discusses the
" impact of regular yoga classes on the
functional performance, flexibility and
strength characteristics of students. The
main physiological mechanisms of the
influence of yoga on the student's body
are described, as well as practical recom-
mendations for the introduction of yoga
into the educational process of athletes.
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ty, physical exercises, healthy lifestyle,
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" ) " - | Annotation . The article examines the ef-
fectiveness of gymnastics for the devel-
opment of coordination abilities of children
with disabilities. The methods and tests for
) assessing the level of coordination devel-
! " "k . - | opment in children are described, as well
as examples of successful work with chil-
dren with disabilities within the framework.
) The advantages and difficulties of gym-
" ) nastics classes for this category of chil-
" - | dren are discussed. In general, the article
emphasizes the importance of evaluating
the effectiveness of gymnastics for the
support and social integration of children
with disabilities.
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Annotation . This article presents the re-
sults of a study designed to determine the
effects of hydration on athletic perfor-
mance. The study included 100 partici-
pants divided into two groups, each follow-
ing different hydration strategies. The
results of the study showed that the group
that followed the strategic hydration plan
showed improved endurance and recovery
rates. These findings highlight the im-
portance of hydration for optimal athletic
performance and support the need for
further research to develop more precise
and individualized hydration strategies.
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Annotation . This article is devoted to
studying the influence of meal timing on
athletic performance and metabolism.
Based on a systematic review of the scien-
tific literature, we investigate the effects of
meal timing on athletic performance and
metabolism. The results highlight the im-
portance of meal timing for energy bal-
ance, hunger management, and metabo-
lism. However, optimal meal timing de-
pends on a variety of factors, including
goals, type and intensity of exercise, and
individual body condition.
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Annotation . The article deals with the influ-
ence of altitude conditions on training pro-
cesses and physical endurance of athletes.
The authors analyze the importance of alti-
tude training, its mechanisms and conse-
quences on body functioning. Data are pre-
sented based on a review of modern litera-
ture and a study conducted in the context of
a training camp for cross-country skiers. The
results highlight the benefits of altitude train-
ing for athletic endurance and physical fit-
ness, offering recommendations for athletes
and coaches.
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Annotation . This article discusses the
importance and peculiarities of sports
nutrition for adolescents. Adolescents who
are actively involved in sports have unique
nutrient requirements to maintain growth,
development and recovery after training.
Protein, carbohydrates, fats, vitamins and
minerals are highlighted as key dietary
elements. Research supporting the im-
portance of adequate protein nutrition for
adolescent athletes is cited. Further re-
search is called for to develop specific
nutritional recommendations for this age

group.
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Annotation . The article presents a study of
the efficacy of ergogenic substances in
sports nutrition, including creatine, beta-
alanine, caffeine, and ephedrine. Using a
double-blind, placebo-controlled method,
we analyzed the effects of these sub-
stances on the performance and endur-
ance of elite athletes. The results indicate
a significant improvement in performance
when these substances are used in the
correct dosage and regimen.
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L H# " Annotation . This scientific article is a

" study of the influence of physical culture

" | on students. An analysis was carried out

to identify the relationship between physi-

cal education classes and students' aca-

+ - | demic performance, as well as their overall

n - physical and psychological health. Overall,

" * " the study demonstrates that physical edu-

" cation classes have a positive impact on

) ~ | students and can be an effective way to

' + " . improve their academic performance and
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