International
iIndependent
scientific journal

Ne41 2022



S0ee. % 2
B 1,
w——m :_.:.’
) ——84 =

®98% 9 &  |SSN 3547-2340
.: &

/nrfrnat‘\o“"\-\
Frequency: 12 times a year — every month.
The journal is intended for researches,
teachers, students and other members of the
scientific community. The journal has formed a
competent audience that is constantly growing.

All articles are independently reviewed by
leading experts, and then a decision is made on
publication of articles or the need to revise
them considering comments made by
reviewers.

Kk ¥k
Editor in chief — Jacob Skovronsky (The
Jagiellonian University, Poland)

e Teresa Skwirowska - Wroclaw University of
Technology

e Szymon Janowski - Medical University of
Gdansk

e Tanja Swosinski — University of Lodz

e Agnieszka Trpeska - Medical University in
Lublin

e Maria Caste - Politecnico di Milano

¢ Nicolas Stadelmann - Vienna University of
Technology

e Kristian Kiepman - University of Twente

Nina Haile - Stockholm University

Marlen Knilppel - Universitat Jena

Christina Nielsen - Aalborg University

Ramon Moreno - Universidad de Zaragoza

Joshua Anderson - University of Oklahoma
and other independent experts

Ned1 2022

International independent scientific journal

Czestotliwosé: 12 razy w roku — co miesigc.
Czasopismo skierowane jest do pracownikéw
instytucji naukowo-badawczych, nauczycieli i
studentéw, zainteresowanych dziataczy
naukowych. Czasopismo ma wzrastajgcg
kompetentng publicznos¢.

Artykuty podlegaja niezaleznym recenzjom z
udziatem czotowych ekspertéw, na podstawie
ktérych podejmowana jest decyzja o publikacji
artykutéw lub koniecznosci ich dopracowania z
uwzglednieniem uwag recenzentow.

3k k%
Redaktor naczelny — Jacob Skovronsky
(Uniwersytet Jagiellonski, Poland)

e Teresa Skwirowska - Politechnika Wroctawska
e Szymon Janowski - Gdanski Uniwersytet
Medyczny

e Tanja Swosinski — Uniwersytet £tédzki

e Agnieszka Trpeska - Uniwersytet Medyczny w
Lublinie

e Maria Caste - Politecnico di Milano

¢ Nicolas Stadelmann - Uniwersytet Techniczny
w Wiedniu

e Kristian Kiepman - Uniwersytet Twente

e Nina Haile - Uniwersytet Sztokholmski

e Marlen Kniippel - Jena University

e Christina Nielsen - Uniwersytet Aalborg

e Ramon Moreno - Uniwersytet w Saragossie

e Joshua Anderson - University of Oklahoma

i inni niezalezni eksperci

1000 copies
International independent scientific journal
Kazimierza Wielkiego 34, Krakow, Rzeczpospolita Polska, 30-074
email: info@iis-journal.com

site: http://www.iis-journal.com




CONTENT
AGRICULTURAL SCIENCES
Timokhin A., Boiko V.

PRODUCTIVITY OF SPRING BARLEY IN THE SOUTHERN

FOREST-STEPPE OF WESTERN SIBERIA.........ccccceennneee 3

ECONOMIC SCIENCES
Akselrod R., Kishchak N. Kushnir I., Malykhin O.
AN INNOVATIVE SYSTEM OF PERFORMANCE FUNCTIONAL AND METHODOLOGICAL SUBSYSTEMS
INDICATORS OF CHANGES IN THE LIFE CYCLE OF A OF CONTENT TRANSFORMATIONS OF OPERATING
CONSTRUCTION STAKEHOLDER ENTERPRISE............... 6  SYSTEMS FOR ENTERPRISES-STAKEHOLDERS IN THE

"SMART HOUSE" PROJECTS....ccccveirreerreenieenieenieens 10
MEDICAL SCIENCES
Khabibyanov R., Maleev M., Burmistrov M.
Skvortsov A., Bebezov S. RESULTS OF REPEATED ENDOSURGICAL OPERATIONS
A NEW APPROACH TO ARTHRODESIS OF THE IN PATIENTS WITH CARDIAC ACHALASIA AND HERNIA
SACILLIACJOINT ..t e e 16 HIATAL ettt e e 33
Burmistrov M.
ESOPHAGEAL ADENOCARCINOMA: DEFINITION,
CLASSIFICATION, EPIDEMIOLOGY, ETIOLOGY,
PATHOGENESIS ... 23
PEDAGOGICAL SCIENCES

Kulmagambetova S.,
Uteshova A., Ablaikyzy A.
THE TECHNOLOGY OF CRITICAL THINKING IN ENGLISH
LESSONS ... e e 39

TECHNICAL SCIENCES
Nazarenko V., Savchuk V. Aldabergenov A., Tashatov N.
IMPROVEMENT OF CARGO OPERATIONS CONTROL FEATURES OF MOBILE DEVELOPMENT WHEN

METHODS ON BULK VESSELS .......coeviiiiiiiieienie 42  CREATING CARTOGRAPHIC APPLICATIONS................ 50



International independent scientific journal Ne41/2022 3
AGRICULTURAL SCIENCES
PRODUCTIVITY OF SPRING BARLEY
IN THE SOUTHERN FOREST-STEPPE OF WESTERN SIBERIA
Timokhin A,
Boiko V.

Abstract

Omsk agrarian scientific center, Russian Federation
https://doi.org/10.5281/zen0do.6980240

The studies were carried out in the southern forest-steppe of Western Siberia (Omsk region, Omsk district).
Studies have shown that the combination of protective measures in agricultural technology and a moderate level
of chemicalization (N30-60P60) makes it possible to realize the high biological potential of the main grain forage

crop in Siberian crop production.

Keywords: spring barley, productivity, soil, agrocenosis.

Among cereals, spring barley is one of the earliest
ripening, most drought-resistant and salt-tolerant crops.
Further growth in the production of barley grain is im-
possible on the basis of extensive factors, it is required
to increase the yield through the fullest possible use of
the potential of varieties. Relatively high yields and
lower demands on growing conditions determine the
demand for this crop in the agricultural production of
the region [1 ,2]. In the current economic conditions,
the main direction of development of crop production
in Russia is associated with the conservation of re-
sources and energy, environmental safety and high
profitability of production. In a changing climate, high-
yielding varieties are created with improved food and
fodder qualities and a minimal response to unfavorable
biotic and abiotic environmental factors [3, 4].

Barley grain is an indispensable raw material for
brewing, it is used in the flour-grinding and confection-
ery industries, cereals are produced from it, but its main
purpose is feed [5, 6]. In the diet of feeding animals and

birds, barley grain is the main and indispensable ingre-
dient, which is of paramount importance for saturating
the feed with vegetable protein [7, 8].

The studies were carried out in 2018-2019. in an
eight-field crop rotation of the laboratory of field forage
production of the Federal State Budgetary Scientific In-
stitution "Omsk ASC", founded in 1978. The purpose
of the research is to identify the response of spring bar-
ley variety Omsky 99 to different levels of mineral nu-
trition (accounting plot area - 36 m2, 3-fold repetition).

The scheme of the three-factor experiment in-
cluded the following factors: different availability of
mobile phosphorus (according to Chirikov) - medium
(0), increased (I and I1), high (I11); options for applying
nitrogen (N60 and N30) and phosphate fertilizers (P60)
and without them. This made it possible to simulate dif-
ferent conditions of nitrogen-phosphorus nutrition, in
comparison with the control (without fertilizers) (Fig.
1).
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Fig. 1 - General scheme of experiments
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The soil of the plot is meadow-chernozem, heavy
loamy, medium thick, medium humus. The initial con-
tent of nitrate nitrogen is low, mobile phosphorus and
potassium (according to Chirikov) in the control variant
are medium and high, respectively. The occurrence of
groundwater in autumn is on average at the level of 3
m.

Autumn tillage - non-moldboard to a depth of 15
cm. Closing of moisture in the spring against autumn
backgrounds. Cultivation before sowing.

Phosphorus-containing fertilizers (ammophos,
P60) and nitrogen fertilizers (ammonium nitrate - N30-
60) were applied in the appropriate variants for pre-
sowing cultivation.

The seeding rate of barley is 5.5 million units/ha.
Sowing of barley was carried out in the third decade of
May.

The remaining agrotechnical practices are recom-
mended for zonal soils of the southern forest-steppe.
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Variety of spring barley Omsk 99 selection FSBSI
"Omsk Agrarian Scientific Center". This variety be-
longs to the forest-steppe ecological group, drought-re-
sistant, mid-season, the growing season is 78-90 days.
Over the years of study on an artificial infectious back-
ground, he showed a weak susceptibility to black and
dusty smut, and is practically resistant to stone smut.

In terms of productivity, the variety belongs to the
high-yielding varieties in the conditions of Western Si-
beria. The maximum yield was obtained in 2011 in a
competitive variety trial - 5.03 t/ha, the increase to the
standard was +0.66 t/ha.

The dynamics of total moisture in the meadow-
chernozem soil in the southern forest-steppe zone
shows that the moisture content during the growing sea-
son of spring barley in 2018 and 2019 was in the range
from capillary rupture moisture (CRM) to the lowest
moisture capacity (LMC). In this interval, it is most ac-
cessible to plants, which provides normal conditions for
the growth and development of culture (puc. 2).
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Fig. 2 - Dynamics of total moisture in the soil in a meter layer.

Barley with a spring grain yield reacted to differ-
ent levels of nitrogen-phosphorus nutrition. A signifi-
cant increase in yield was ensured both by the pre-sow-
ing application of phosphorus-containing fertilizers and
the aftereffect of previously created backgrounds with

different phosphorus availability. On average, pre-sow-
ing application of P60 increased the yield by 0.92 t/ha
or 30%, with a higher increase - 1.40 t/ha or 67%
against the background with an average phosphorus
content (Table 1).

Table 1

Grain yield of spring barley depending on the conditions of mineral nutrition, t/ha, 2018-2019
Dose of mineral fertilizers, Phosphorus content in soil Averages
kg of active substance per hectare 0 I I I
NO 2,04 2,70 3,33 3,38 2,86
N30 2,17 2,76 3,36 3,48 2,94
N60 2,07 3,18 3,79 4,01 3,26
P60NO 3,29 3,71 4,30 3,73 3,76
P60N30 3,81 3,70 4,34 4,16 4,00
P60N60 3,38 4,04 4,26 4,56 4,06
Averages 2,79 3,35 3,90 3,89
Least significant difference for partial means — 0,71
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The aftereffect of backgrounds with high and high
content of mobile phosphorus in the soil contributed to
an increase in the harvest of spring barley grain to 3.35-
3.89 t/ha at 2.79 t/ha against a natural background in
terms of phosphorus content.

Nitrogen fertilizers on barley are less effective,
possibly due to sowing after the leguminous crop, but a
significant increase of 0.35 t/ha or 11% was ensured by
the introduction of N60. The combination of the studied
factors increased the yield from 2.04 to 4.56 t/ha, or 2.2
times.

The combination of protective measures in agri-
cultural technology and a moderate level of chemicali-
zation (N30-60P60) makes it possible to realize the
high biological potential of the main grain forage crop
in Siberian crop production.
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AN INNOVATIVE SYSTEM OF PERFORMANCE INDICATORS OF CHANGES IN THE LIFE
CYCLE OF A CONSTRUCTION STAKEHOLDER ENTERPRISE

Akselrod R.,

PhD, Associate Professor of the Department of Political Science
Kishchak N.

Post-graduate student of the Department of Management in Construction,
Kyiv National University of Construction and Architecture, Ukraine
https://doi.org/10.5281/zen0do.6980252

Abstract

The article is devoted to the development of methodological principles for the formation of a process-oriented
management system of a construction company-developer based on a business-targeted approach, which involves
the transformation of the complex of business goals of the enterprise into the topology of its centers of managerial
and executive responsibility in the form of models and regulation of process management, which allows to direct
the activities of these creation of value for stakeholders of the construction enterprise. Summarizing the scientific
assets on the modeling of changes, different approaches to their management, it is difficult to form one universal
model that would clearly and in detail describe the stages of the change process of a modern enterprise. None of
the presented change management models is the best and able to adapt to a specific enterprise, because none of
them takes into account the real operating conditions of the organization, the behavioral characteristics of this or
that employee, etc. It should be borne in mind that depending on the depth and goals of the planned transfor-
mations, the current situation at the enterprise, the order of implementation of certain change management actions
may be different. Only by taking into account the specifics of the business entity, assessing its capabilities and
problem areas, can the order and phasing of planning and implementation of changes be established.

In particular, the issue of developing an updated technology of process-oriented management of construction
enterprises as an innovative unifier, formed on the basis of determining the level of their managerial and techno-
logical maturity, which will allow to ensure a dynamic level of development within the traditional formats of the
economic interests of construction enterprises, is insufficiently researched. There are a number of outstanding
issues related to research on maturity modeling and assessment approaches (level of excellence) of process-ori-
ented management systems. The purpose of this work is to develop the theoretical and methodological provisions
and applied principles of process-oriented development of construction enterprises aimed at improving the pro-
cedural and instrumental basis for making management decisions and substantiating measures to optimize organ-
izational management structures in the conditions of a dynamic business environment for the implementation of

investment and construction projects.

Keywords: change management, business process, process approach to management, strategic planning,
business-target approach, enterprise management regulations.

Under the current conditions of economic devel-
opment, the processes of operational project manage-
ment, which include the analysis of problems, determi-
nation of priorities and the search for approaches to
their solution, are of particular importance. During the
operational management of the implementation of de-
velopment programs, it is necessary to take into ac-
count the possibility of crises, which, as a rule, are per-
ceived as something completely unpredictable. There-
fore, management and project participants are often not
ready for them. At such moments, it is necessary to act
quickly and make informed decisions, applying inno-
vative project technologies. It is known that crises, dis-
asters, impasses are all branching points or bifurcation
points in the process of program implementation, the
approach to which creates a rather dangerous situation.

Sometimes it is not so much the current state of the
program implementation process, although it may be at
a fairly stable level, but the trend of its future develop-
ment. One of the signs of approaching an unstable po-
sition of the system can be considered, for example, the
achievement of the project's maximum value, which
corresponds to the growth stage of the life cycle, at

which the appearance of a hidden crisis is most likely,
since at this moment there is an inversion of the devel-
opment trend in the opposite direction. Issues of this
type are solved by integrating special methods and
models of project management into the current system
of management processes for the implementation of
"change management™ programs.

Today, the operational management of projects
and programs requires a clear and timely definition of
the necessary organizational changes at each point of
bifurcation in order to maintain the effectiveness of
their implementation. At the same time, the develop-
ment program is formed taking into account the esti-
mated duration of the implementation of each of the
projects and the latest deadline for the completion of
the program tied to a certain bifurcation point [1].

In the table 1 shows typical bifurcation points that
may arise during the execution of each stage of program
implementation. In the process of preparing the pro-
gram, interconnected chains of projects appear on cer-
tain vision horizons. At each stage, project perspectives
are refined and synchronized.
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Table 1
Typical bifurcation points of the program implementation process
Characteristic
Introducing new products to the market
Changing priorities at different levels of management

Name
Market vulnerability
A crisis of strategy

Investment crisis

Lack of funds and other resources

Information crisis

Inefficient management of programs and projects

Innovation crisis

Inconsistency of the main elements of the structure

The crisis of the transition to profes-
sional management

Loss of efficiency

Crisis of integration

Non-professional project management in organizations within the
framework of development programs

Crisis of autonomy velopment

Conflicts in organizations, inability to attract external capital for de-

Crisis of organizational relations

Development and implementation of innovations

A crisis of manageability

Unmanageability, decentralization

A crisis of confidence

Reducing the competitiveness of program products and reducing the
pace of implementation

Competitiveness crisis

Decreased motivation and loss of flexibility

The main reason for the unstable position of pro-
grams is the problems associated with integration pro-
cesses and development in a competitive environment.
One of the obstacles to the successful implementation
of projects remains unsatisfactory management, which
is not always able to quickly implement and direct cor-
rective actions to negative factors, classifying them as
insignificant, not seeking to study and understand the
trends of their influence, and the lack of necessary in-
formation does not allow effective application of meth-
ods of their localization.

As a rule, at such moments, projects implemented
within the framework of programs must prove their vi-
ability or end. An unstable system in stable time cannot
overcome bifurcation points. A significant contrast in
such situations is the methods of organizing project

+Q

management that take current risks into account. There-
fore, it is necessary to develop models of operational
response systems, and to create them, you need to use
all the available tools of project management [2].

It is known that all stages of the life cycle of pro-
gram implementation (Fig.1) are formed under the in-
fluence of constantly and cumulatively acting laws,
such as: the law of supply and demand; the law of price
formation of products and technology; quality manage-
ment law; the law of cost reduction; the law on the de-
velopment of STP; the law of innovative development,
etc. These laws must be taken into account when deter-
mining bifurcation points, as well as when developing
a system of operational response in case of their occur-
rence.

i Design Construction Exploitation Liquidation
Concept(l)
PO Ty ) (Iv) V)
| // S T TN \Assetvalue
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Figure 1. Stages of the change management process at the construction enterprise

Depending on the urgency of transformations, pre-
vious experience in managing them, the management
may combine some stages or change their sequence.
Let's consider each of the stages of the change manage-
ment process in more detail.

The stage of preparation for changes is character-
ized by the recognition of the company's management

of the need to change the existing situation. That is, the
heads (managers) of the enterprise intuitively, or rely-
ing on signals coming from the external environment,
or reacting to a negative situation that has already de-
veloped, make a decision about the need for changes.
At the same time, it is worth noting that stating
the need for changes is not enough, their goals and



8

International independent scientific journal Ne41/2022

methods of implementation should be determined. It is
appropriate to note that the implementation of changes
and their effective management at the current stage is
impossible without the formation of a so-called change
management team [3].

A group of professionals directly interested in
achieving the set goals is formed, where each partici-
pant performs a certain managerial role and is respon-
sible for a specific task [4].

At the initial stage, it is advisable to carry out di-
agnostics of the enterprise, during which the existing
potential is evaluated, the competitive position of the
enterprise is analyzed and factors indicating the need
for changes are made.

The next stage can be "implementation of
changes", where it is mandatory to draw up a plan for
changes, because the effectiveness of their implemen-
tation as a whole depends on how carefully the changes
will be planned at the enterprise.

The change plan should reflect the company's de-
velopment strategy, it is also necessary to identify and
assess possible obstacles that may appear on the way to
change and apply tools to overcome possible resistance
in advance.

The final stage in the change management process
is the implementation of the planned changes. An eval-
uation of the results of the implemented changes is ex-
pected from the point of view of economic efficiency
and social consequences, etc.

Using the methodology presented in [5-7], we will
calculate the life cycle efficiency A initially without
taking into account the influence of system state change
points. The calculation can be represented as the de-
pendence of costs Z and profit P on the time T of its
implementation:

A=FP,Z,T), Q)

where T is time; Z — costs; P is profit.

At the same time, the profit function P = f(T) and
the cost function Z = @(T), which are defined on the
time segment of the life cycle T € [0;Tn].

The program life cycle efficiency A can be deter-
mined by calculating the sum of the cost and profit vol-
umes, denoted by AZ and AP, respectively. Thus, the
amount of costs generated at each stage of the life cycle
has different values and can be mathematically ex-
pressed as follows:

A, == [ 4T)AT - [ 4(T)aT - [ ()T -
[T - [ gyt - [ 6T - [ 4r)a -

~[ $(T)T = [ 6TYAT — [ ¢(T)AT - [ p(T)aT.

TlO

The current economic situation in Ukraine re-
quires a serious revision of the principles and mecha-
nisms of enterprise management. Many construction
companies under the influence of changing demand for
products and services, methods of production and cus-
tomer service of construction products are faced with

the need to change their structures. Currently, most
construction companies have a strong functional struc-
ture, ie they are vertically oriented organizational struc-
tures that do not provide, as experience has shown,
competitiveness. The current state of the economy of
Ukraine is characterized by a high level of uncertainty,
increased competition and the spread of globalization
processes, as well as a crisis state of almost all branches
of the national economy. The following can be consid-
ered the main reasons that negatively affect the intensi-
fication of construction activities:

— high investment risks, unstable financial con-
dition of a significant number of enterprises and, as a
result, low attractiveness of investments in the produc-
tion sphere for investors;

— credit policy, which caused a lack of interest
and incentives to invest bank capital and capital of other
financial institutions in the development of the produc-
tion potential of Ukraine;

— lack of qualified personnel at construction en-
terprises.

The generalization of information on the state of
the construction industry made it possible to identify
the following factors of the macroenvironment of struc-
tural changes:

— collapse of the construction complex;
processes of denationalization and privatiza-

tion;

tax and depreciation policy;

credit policy;

quality of the investment process and invest-
ment climate;

— formation of new market niches.

Among the factors of the internal environment that
objectively determine the expediency and necessity of
structural changes at enterprises of the construction in-
dustry, we include:

— unsatisfactory financial condition of a signifi-
cant number of enterprises;
conflicts of corporate interests;
activity planning system;

— use of outdated technologies;

— lack of financing of own technologies for de-
velopment of large projects;

— outdated material and technical base, lack of
working capital.

The very trends of structural changes as conse-
quences of the interaction of macro- and internal envi-
ronmental factors are formulated as follows: growth of
production restructuring processes with reactive and
forced nature of changes; lagging in time of real re-
structuring processes from objective shifts in the mar-
ket environment; formation of a chain reaction of inhib-
iting the development of other industries and spheres of
activity. Therefore, the establishment of cause-and-ef-
fect relationships of factors and their action in the envi-
ronment of the functioning of enterprises made it pos-
sible to state that in the construction industry the issues
of feasibility and necessity of restructuring at all levels
of enterprise management are considered traditionally
narrowly and are mostly reduced to the restructuring of
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production (provided that the status of the enterprise as
legal entity).

The use of elements of the strategic analysis meth-
odology made it possible to identify the delay in change
management processes, which negatively affects the
competitiveness of enterprises, their loss of part of the
sales markets and, accordingly, the construction of op-
timistic development scenarios. Such negative phe-
nomena emerged against the background of large-scale
processes of denationalization and disintegration of en-
terprises, as well as other market transformations,
which, unfortunately, did not lead to automatic trans-
formation of the pricing mechanism, reduction of the
market influence of individual business entities, im-
provement of the situation on the investment market
and its stabilization. In addition, the analysis of tax,
credit, and depreciation policy mechanisms showed
their inability to timely facilitate the restructuring of
business processes, improve the quality of the invest-
ment process, update production potential, and does not
free enterprises from the problem of their accumulation
of outdated and non-working fixed assets.

The conducted study of the macroeconomic envi-
ronment of enterprises revealed the need to revise the
state policy in the construction industry in the direction
of forming levers of influence on the activation of re-
structuring processes, especially with the anticipatory
nature of changes. At the micro level, increasing the
scientific validity of restructuring processes is associ-
ated with the development of the conceptual founda-
tions of its management with an orientation towards an
innovative development model, which involves the im-
plementation of anticipatory strategies and an inte-
grated display of the productivity of targeted transfor-
mations.

The effectiveness of the implementation of the in-
tegration process largely depends on how effectively
various forms of interaction of construction enterprises
are managed. In conditions when the interaction of en-
terprises within integrated structures does not bring the
desired effects, there is a growing need to update me-
thodical approaches that allow improving the manage-
ment mechanism of integrated structures. One of the
conditions for effective knowledge management in the
project is the creation and productive functioning of a
communication system that unites the participants of
the project implementation.

Functionally oriented company does not stimulate
employee interest in the end result. Subdivisions and
services in the vertical organizational structure are
weakly interconnected, because they are as if in a com-
petitive environment. Separation and solution of prob-
lems without their clear coordination with the goals of
the organization do not ensure the effectiveness of such
a structure, despite the presence of highly qualified spe-
cialists. The exchange of information between different
units in such structures is extremely difficult, which
leads to a sharp decline in management efficiency due
to lack of coherence and the necessary interaction in
functional units and ultimately to a significant deterio-
ration in economic performance. Most of the business

processes performed in such enterprises are not con-
trolled by anyone and no one is responsible for them,
as they are not described or documented.

Process-oriented approach to the management of
construction companies allows you to create a structure
that provides effective business process management,
aimed at continuous improvement of the quality of fin-
ished construction products and meet the ever-growing
demands of consumers.

Creating systems for effective management of or-
ganizations of a very diverse nature and scope - one of
the problems facing modern management. There is no
universal algorithm for creating such management sys-
tems, but it is possible to develop general principles for
building business management systems. Among the
most advanced methods of building effective manage-
ment systems, the most popular is the so-called process
approach to management, which is to allocate within
the organization a network of processes and manage
them to achieve organizational efficiency.
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Abstract

The concept of "Smart House" projects represents the integration of information and information and com-
munication technologies. From a technological and economic-management point of view, the development sce-
nario of "Smart House" projects should be based on four basic components: smart physical infrastructure; smart
digital infrastructure, digital platforms, integrated digital platforms. The goal of the project is to increase com-
petitiveness, form an effective management system of the city economy, and create safe and comfortable living
conditions for residents. The key attributes of a smart city are the manufacturability of the city infrastructure,
high-quality management of city resources, emphasis on economic efficiency, including the service component of
the city environment, a comfortable and safe environment, and human orientation. The main tool for implementing
this is the wide implementation of advanced digital and engineering solutions in the city infrastructure. From the
point of view of technology, the digital transformation of cities is based on several megatrends in the field of ICT
technologies, namely: mobility; social communications; cloud technologies; big data and predictive analytics;
machine learning and artificial intelligence; technologies for ensuring cyber security; internet of things.

The concept of introducing lifecycle management system construction objects using BIM implementation in
directions renovation projects is proposed. The necessity of evolution of information technology IoT from smart
things to smart planet is presented.The basic structure of the BIM platform is described, which consists of four
components. There are Cloud Computing, Big Data analytics, Internet of Things and Blockchain information
technologies. The result of the study is a model of a digital project company for management of the life cycle of a
construction object.Such management model of virtual design enterprise will optimize and reduce the costs of the
existing management systems. With further development and implementation, this management model on the in-
dustry BIM platform can form integration basis forthe information technologies for reorganization of business
processes of the construction enterprise. The future research prospect is creation of an integrated innovative

framework supporting digital transformation in the construction industry.

Keywords: digital transformation, economic-management point of view, Building Information Modeling, In-

ternet of Things, 10T, Big Data Analytics.

The term "smart home" was coined and put into
use by the American Association of Home Builders in
1984. It was then that the decline in prices for electrical
appliances began, which made it possible to build of-
fices with high functionality. At the end of the 20th cen-
tury, intelligent household appliances and new multi-
media control technologies began to appear. Multifunc-
tional "Smart House" systems, which provide comfort
and safety of housing, are gaining more and more pop-
ularity every year. First, it is related to the increase in
technological literacy of ordinary people against the
background of the development of the digital industry.
Secondly, such equipment is gradually becoming
cheaper, which makes it more accessible to the broad
masses of the population. Currently, "Smart House"
systems are installed on both residential and commer-
cial real estate: apartments, cottages, offices, hotels,
SPA centers. In Western Europe, as well as in the USA,
Canada and other developed countries, such software
and hardware complexes are actively used not only by
well-off people, but also by those who, due to their
physical characteristics, cannot fully live and lead their
lives independently.

Home automation or domotics is building automa-
tion for a home, called a smart home or smart house. A
home automation system will monitor and/or control
home attributes such as lighting, climate, entertainment
systems, and appliances. It may also include home se-
curity such as access control and alarm systems. When
connected with the Internet, home devices are an im-
portant constituent of the Internet of Things ("loT").

A home automation system typically connects
controlled devices to a central smart home hub (some-
times called a "gateway"). The user interface for control
of the system uses either wall-mounted terminals, tablet
or desktop computers, a mobile phone application, or a
Web interface that may also be accessible off-site
through the Internet.

While there are many competing vendors, there
are increasing efforts towards open source systems.
However, there are issues with the current state of home
automation including a lack of standardized security
measures and deprecation of older devices without
backwards compatibility.

Home automation has high potential for sharing
data between family members or trusted individuals for
personal security and could lead to energy saving
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measures with a positive environmental impact in the
future.

Home automation is prevalent in a variety of dif-
ferent realms, including:

e Heating, ventilation and air conditioning
(HVAC): it is possible to have remote control of all
home energy monitors over the internet incorporating a
simple and friendly user interface.

e Lighting control system: a "smart" network
that incorporates communication between various
lighting system inputs and outputs, using one or more
central computing devices.

e Occupancy-aware control system: it is possi-
ble to sense the occupancy of the home using smart me-
tersl* and environmental sensors like CO, sensors,!*?
which can be integrated into the building automation
system to trigger automatic responses for energy effi-
ciency and building comfort applications.

e Appliance control and integration with the
smart grid and a smart meter, taking advantage, for in-
stance, of high solar panel output in the middle of the
day to run washing machines.

e Home robots and security: a household secu-
rity system integrated with a home automation system
can provide additional services such as remote surveil-
lance of security cameras over the Internet, or access
control and central locking of all perimeter doors and
windows.[**!

o Leak detection, smoke and CO detectors:

o Laundry-folding machine, self-making bed

e Indoor positioning systems (IPS).

e Home automation for the elderly and disabled.

e Pet and baby care, for example tracking the
pets and babies’ movements and controlling pet access
rights.

On the presented logical-semantic scheme in the
paradigm of cybernetics of problem-oriented modeling,
the main subject-object (object-subject) horizontal con-
nections of the constituent elements are abstractly dis-
tinguished, each pair of which is determined by the cor-
respondence of its own level of digital modeling.

At the first (1) level of digital modeling of subject-
object relationships (the top line of the names of the
verticals of subjects and objects in Fig. 1, they are for-
malized, often in a simple arbitrary or established for-
mat, with a description that establishes a direct corre-
spondence between a set of plans and a set of goals. The
inverse object-subject connection presupposes the in-
fluence of the correction of goals on the plans for their
implementation, and the conditionally symmetric sub-
ject-object connection (the bottom line of the names of
the verticals of objects and subjects in Fig. 1) changes
the scheme of priority of correspondence to the oppo-
site - a set of goals is associated with a set of plans.

For the conceptual simplicity of the general logic
of the scheme, the presented system technology of dig-
ital modeling of creative activity establishes a condi-
tionally direct correspondence of the levels of digital
modeling to the levels of BIM dimension. So, the first
() level of digital modeling corresponds to the first
(1D) level of BIM dimension. Similarly, in the logic of
the system engineering scheme of digital modeling of
creative activity, seven levels are distinguished, corre-
sponding to six levels of aggregation of entities in terms
of subject-object (object-subject) relationships: “plan-
goal”, “object-project”, “process-time”, “technology-
economy”’,  “system-resource”, ‘“‘complex-conver-
gence”.
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Figure 1. System engineering of digital modeling in design activity

At the second (I1) and third (111) levels, the project
formalizes two and three-dimensional models of some
object of creative activity, respectively. A reverse ob-
ject-subject relationship assumes the influence of a set
of design conditions and constraints on the object itself,
and a conventionally symmetric subject-object rela-
tionship changes the matching priority scheme to the
opposite, when an object is created based on a design
priority established for any reason (for example, using
a typical project). It should be noted that the essence of
the relationship “object-project” of the second (II) and
third (111) levels of digital modeling is not limited to
two and three-dimensional visualization of the object,
but is the basis for the automation and optimization of
variant design, design and intelligent parameterization
of the project.

The second (I1) and third (111) digital modeling
levels are defined by the second (2D) and third (3D)
BIM dimension levels, respectively.

At the fourth (IV) level, the processes that make
up creative activity are formalized by the time neces-
sary for them. Inverse object-subject communication
assumes the influence of temporary conditions and re-
strictions on the processes under consideration, and
conditionally symmetric subject-object communication
changes the scheme of priority of correspondence to the
opposite, when a set of processes is formed based on
conditions and time constraints (for example, fixed

terms of commissioning of critical for infrastructure
object). The essence of the “process” in the scheme is
aggregated by their exhaustive formulation of a specific
task set (production, organizational, management pro-
cesses, etc.).

The fourth (1V) level of digital modeling corre-
sponds to the fourth (4D) level of BIM dimension.

At the fifth (V) level, technologies used in creative
activity are formalized by an assessment of the cost of
their application. Reverse object-subject communica-
tion assumes the direct influence of economic condi-
tions and restrictions on the technologies used, and con-
ditionally symmetric subject-object communication
changes the scheme of the priority of correspondence
to the opposite, when technological schemes are
formed based on financial conditions and restrictions
(for example, the availability of one or another techno-
logical equipment).

The fifth (V) level of digital modeling is defined
as the fifth (5D) level of BIM dimension.

At the sixth (V1) level, the considered objects, pro-
cesses and technologies that make up construction sys-
tems are formalized by the aggregation of all types of
resource support for creative activity, presented at the
previous levels of digital modeling by economics and
time. The inverse object-subject connection assumes
the influence of resource conditions and restrictions on
the systems under consideration, and the conditionally



International independent scientific journal Ne41/2022

13

symmetric subject-object connection changes the
scheme of the priority of correspondence to the oppo-
site, when the construction system itself is formed
based on the conditions and resource constraints (for
example, construction in conditions of interruptions in
the supply of construction materials or lack of qualified
personnel). The essence of the “system” in the scheme
corresponds to the definition of a “building system” as
a finite set of functional components (elements, objects,
construction complex) and the relationship between
them, allocated in accordance with a specific goal
within a certain time interval [1]. The essence of “re-
sources” is aggregated by their exhaustive formulation
of a specific task set (material, technical, labor, organi-
zational, etc.).

The sixth (VI) level of digital modeling corre-
sponds to the sixth (6D) level of BIM dimension.

At the seventh (VII) level, building systems that
make up creative activity are combined into complexes
that additionally include qualitatively different systems
(for example, social or biosphere [9]) and constitute an
object of digital modeling of a new class in terms of
convergence. The inverse object-subject connection
presupposes the influence of qualitatively different in
relation to building systems on the complexes in which
they are considered, and the conditionally symmetric
subject-object connection changes the scheme of the
priority of correspondence to the opposite, when quali-
tatively different in relation to building systems signif-
icantly affect the complexes of building systems re-
gardless of their positioning in relation to the complex
under consideration (for example, the influence of the
geopolitical situation on the course of dependent con-
struction projects).

It should be especially noted that the analysis and
solution of most of the tasks of the new, mentioned
above, stage of creative activity (stage 4 in Fig. 1) is
formalized in terms of convergence precisely at this
level of digital modeling.

The seventh (VI1) level of digital modeling is de-
fined by an extended seventh (7 + D) level of BIM di-
mension, which implies further abstraction of any next
level of digital modeling of the qualitative convergence
of components of systems of various properties (8D,
9D, ..., ND), objectively limited, however, the actual
state of the scientific, technical and social progress of
society, on the one hand, the objectivity of necessity
and elementary common sense, on the other.

Any scaling of the 1-VI levels of digital modeling
and the corresponding BIM dimension levels is cur-
rently objectively exhausted by the framework of the
six presented levels of entity aggregation in terms of

subject-object (object-subject) relationships: “plan-
goal”, “object-project”, “process-time”, “technology-
economy”’,  “system-resource”, “complex-conver-
gence”.

All levels of digital models of the presented sys-
tem engineering of creative activity are connected by
object, by object and by the logic of digital models it-
self arbitrarily. Any designated level of digital model-
ing of creative activity is open for organizing connec-
tions with digital modeling systems external to the
complex under consideration (for example, weather
forecasting).

The described approach to the construction of sub-
ject-object and object-subject direct and feedback links
at the model level makes it possible to correctly under-
stand the essence and revise the emphasis in many com-
pletely practical areas of innovative development and
construction industry regulation.

The concept is based on the relevant information
data of the construction project as the basis of the
model, establishes a 3D information model of the con-
struction project and simulates the real information that
the building receives through digital information mod-
eling [1-3].

BIM technology has many features such as visual
analysis, collision checking and construction schedule
simulation. With the established BIM model, solar ra-
diation, ventilation and lighting of buildings can be
modeled to determine the most appropriate location and
spacing of buildings, and to formulate reasonable struc-
tural design schemes and scientific approaches that ef-
fectively reduce the energy consumption of a building
[4-7].

The concept of introducing lifecycle management
system construction objects using BIM implementation
in directions renovation projects presents in the Ta-
ble 1.

Direction of the concept for the implementation of
a lifecycle management system for capital construction
objects using information modeling technology, taking
into account the proposed additions, which we consid-
ered earlier, provides for the introduction of the latest
technologies that support business processes, govern-
ment functions and public services within the frame-
work of building and structure lifecycle management
using information modeling. Within the framework of
this direction, it is advisable to integrate BIM and loT
as an actively developing area of Internet infrastructure
development in the world, providing enhanced connec-
tivity of devices, systems and services and their inter-
action with each other.
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Table 1.

The concept of introducing lifecycle management system construction objects using BIM implementation

in directions renovation projects

Directions | Description
First Formation of the legal framework of implementation of life cycle management of buildings and
structures with the use of information modeling
Second Im_plgme_ntation 'of the constr_uction infgr_mation classifier and ensuring its interconnection with
existing international and national classifiers
Third Fo.rm.ation of methodologigal, regulator'y and technical foundations for managing the life cycle of
buildings and structures using information modeling
Introduction of modern technologies and platform solutions that support business processes, state
Fourth functions and public services within the lifecycle management of buildings and structures with
the use of BIM
Formation of legal, technological and organizational foundations for the exchange of data and
Fifth ensuring their reliability and relevance in information resources that make up the digital ecosystem
for managing the life cycle of buildings and structures using BIM
Sixth Deve!opment and_ implementation of professional training programs for specialists in the field of
BIM in construction
Development and implementation of performance indicators of the life cycle management system
Seventh o L . -
for buildings and structures using information modeling
. Development and implementation of performance indicators for renovation projects of territories
Eighth . . . . L A . -
(residential areas), including complexes of buildings and structures using information modeling
. Strategic planning of the resource base for current and major repairs in order to extend the life
Ninth - L : . S " .
cycle of buildings within the predicted time frame using information modeling
Development and implementation of indicators of investment attractiveness and efficiency of ren-
Tenth ovation projects of territories (residential areas) using information modeling for the state and for
business in the long term

Integrating BIM with real-time data from loT de-
vices is a powerful paradigm for applications that im-
prove construction and operational efficiency. Numer-
ous applications enable real-time data streams from the
rapidly expanding set of 10Ts for high-fidelity BIMs.
However, research on the integration of BIM and loT
is still at an early stage, it is necessary to understand the
current situation of the integration of BIM and 10T de-
vices [7].

In essence, construction is project management.
With digitalization, it turns into control based on data
obtained automatically at the point of their origin from
IoT devices and sensors, connected machines, plat-
forms and equipment, which allow creating infor-
mation and mathematical models and algorithms, and
realizing more and more autonomous production and
business processes having the property of adaptability.

That is, the basis for digitalization of construction
is informational and mathematical modeling of end-to-
end processes, which allows to optimize work in terms
of cost, timing, business sustainability and minimiza-
tion of negative environmental impact, and any other
specified characteristics, based on high quality data (in
terms of parameters — relevance, accuracy and com-
pleteness).

International experience shows that the digital
transformation of the economy puts forward new re-
quirements for finding effective solutions for the func-
tioning and development of cities. All this necessitates
the development of a strategy for the development of a
modern urban environment based on the elements of a
smart city. The latter is an innovative city, in which in-
formation and communication technologies (hereinaf-
ter referred to as ICT) and technical devices that ensure
the collection, processing and reception of information

are used to improve the quality of life, the efficient
functioning of city systems and the provision of ser-
vices, meeting the needs of today and not having a neg-
ative impact on the economic, social and ecological
components of the city. Modern information technolo-
gies of the smart city implement the transition to a data-
driven city, which is the result of the digital transfor-
mation of the economy and the widespread spread of
the Internet. This means that in a smart city there is not
only intellectualization, but also digitalization of the ur-
ban economy. Currently, a comprehensive scenario of
intellectualization and digital transformation for
Ukrainian cities has not been formed. All this restrains
the development of effective methods of creating smart
cities in our country. These structural elements face
challenges that affect the processes of digital transfor-
mation of the economy. These challenges are: — infra-
structural gap and high level of wear and tear of the
main infrastructures; - shortage of budgetary resources
to solve the current tasks of the functioning of the city
and its development; - formation of requirements for all
city services and services due to the digitalization of all
city structures for the development of new technologi-
cal solutions; - increase in environmental pollution of
the urban environment; - increasing the requirements
for the quality of the urban environment and ensuring
the safety of the activities of all urban structures and the
population. Currently, there are no generally accepted
criteria for evaluating the intellectualization of the city.
The creation of smart cities depends on many factors,
among which the development of the city's information
network plays a significant role. Therefore, it is neces-
sary to consider the approaches used in international
practice and adapt them for the formation of smart cit-
ies in Ukraine.
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Kyiv is just starting its way to become a smart city.
Currently, the capital has approved the concept "KY IV
SMART CITY 2020", which defines the foundations of
infrastructural, technological and social development
of the city, and also forms a new vector of urban space
transformation [5]. This Concept is taken into account
when developing city target programs. Among the al-
ready implemented technologies, the following can be
named: 1) online payment; 2) electronic petition ser-
vice; 3) intelligent traffic management system. The pri-
ority areas of the implementation of the concept are: 1)
high-quality communal services, which involves effec-
tive management of housing and communal services
(energy, water supply/sewerage, waste management, in
particular solid household waste processing and
wastewater treatment, use and conservation of renewa-
ble resources); 2) an innovative environment that
should provide special conditions for business and in-
vestment attraction, the development of electronic
forms of education and the involvement of citizens and
businesses in the field of urban innovations; 3) e-gov-
ernance, on the basis of which Kyiv should become a
democratic city, whose residents will be involved in
city management; the definition of the capital's devel-
opment strategy, transparency and control over city
policy are foreseen; 4) medicine, which includes the use
of technologies to ensure safety, quick response to
emergency calls, attention to the problems of Kyiv res-
idents.

In order to secure the information technologies of
a smart city from various types of attacks, it is neces-
sary to develop the standards of the "Information tech-
nologies for the implementation of the digital transfor-
mation of the economy" series. The objects of standard-
ization include technologies: — the Internet of Things,
the Internet of Buildings, the Internet of Energy, the In-
ternet of Transport; — information modeling in con-
struction; — cloud technologies and platforms; — big
data; — distributed registers, etc.
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Abstract

The paper presents an original technique for the treatment of post-traumatic deforming sacroiliac arthrosis,
as well as fresh and chronic injuries of the sacroiliac joints using an external fixation device. The algorithm for
applying the technique is described in detail. The technique is easy to implement. The external fixation device is
assembled from the elements of a standard set of the Ilizarov apparatus. The elements of the device are attached
to the pelvic bones, taking into account the biomechanics of the interaction of the components of the pelvic ring,
which allows dynamic compensation of compression in the posterior pelvis to achieve arthrodesis in the sacroiliac
joint.

Annomauusn

B pabome npedcmasnena opucuHAIbHASL MEMOOUKA JieweHuss NOCMMpABMamuyeckozo 0eopmupyoweo
apmposa ercmuoeo—noawaomnbm, a makoice ceedcux u sacmapeblx noepeafcdeHuﬁ ercmuogo-n0063domnblx
COYNIEHEeHUll C UCNOb308AHUEM ANNapama GHewnel Guxkcayuu. Ancopumm npumeHenus Memoouxu noopooHO
onucan. Memoouka npocma 8 peanuzayuu. Annapam gneuwtnell puxcayuu cooupaemcs u3 31emMeHmos CmaHoapm-
HO2O0 Ha6opa annapama I/Iﬂu3ap06a. Onemenmui annapama Kpensamcs K ma3o6blmM KOCMAM C y4emom obuomexa-
HUKU 83AUMOOeUCEUs cocmasiArnyux ma3oeo2o KoJjvyd, 4mo no3eojiiaent 6 OUHAMUKE 860CNOIHAMb Komnpeccuro
6 3a0HUX OMOeNax masa 071 OOCMUICEHUS. APMPOOE3UPOBAHUSL 8 KPECMYOB0-N008300ULHOM COUTICHEHUL.

Keywords: sacroiliac joint, surgical treatment
Knroueswie cnosa: ercmuoeo-nod&’domﬂoe COYJleHeHuUe, xupypsuiueckoe jedyenue

IMepenomMsbl KOCTE#H Ta3a OTHOCSITCS K HAMOOJIee T-  IIOKOM, OOLIMPHOW KpoBomoTepel. B mocieayroiem
JKEJIBIM TOBPEXKAECHUSAM OIOPHO-ABUIaTENbHON CH-  TaKHE TPaBMblI NPUBOIAT K CTOWKOW HMHBAJIUIHOCTH B
cTeMblI yestoBeka. TpaBmbl, 00bI9HO, conpoBoxaaroTest  30-60% ciayuaes [1, ¢ . 533].


https://doi.org/10.5281/zenodo.6980269

International independent scientific journal Ne41/2022

17

[IpaxTrka mokasaia, 9To IpH pOTAIIOHHO-HECTa-
OWIBHBIX TIOBpEXICHUX Ta3a (Tuna B) addhekTuBHBIM
SBIISICTCSA IPUMEHEHUE BHEOUAroBOro ocTeocuHresa. B
HEKOTOPBIX CIIydasX NPU BEePTUKAILHO-HECTAOMIBHBIX
nepenomax Tas3a (tuna C) BHEOUAroBbIf OCTEOCHUHTE3
Taoke sABisiercs 3¢GexTuBHBIM [2, c. 64]. Ilpu neue-
HHH CTOWKHX NMPHOOPETEHHBIX AedOopMaIuii Ta30BOTO
KOJIbIIa IMPOKOE MIPUMEHEHHNE HaXOIUT YPECKOCTHBIH
ocreocunres [3, c. 58; 4, c. 160]. Ero npumenenue mo3-
BOJISICT B TIOJTHOM 00BeMe peann3oBaTh «dddext mn-
3apoBay [5, c. 125; 6, c. 25].

JlocTaTo4HO 4acTo MepesoM KOCTe Tasa ¢ Ie3UH-
Terpanueii 3aHUX OTIENOB MPHUBOAUT K IIOCTTPaBMa-
THYECKOMY JAe(OpPMHUPYIOLIEMY apTpo3y KpECTIIOBO-
MOZIB3/IOLITHOTO COWJICHEHHs, KOTOPBIA, B OOJBIIMH-
CTBE CJIy4aeB, COMPOBOXKAAETCS OOJIEBBIM CUHAPOMOM
U CTaTUKO-JIMHAMUYECKHMHU HApYLIICHUSMU B HIDKHHX
KOHEYHOCTSIX.

TpaBmarosjoramu-oproneiaMiu B KIMHUYECKOH
MPaKTHUKE UCTIOIB3YETCS PSII XOPOIIO M3BECTHBIX CIIO-
co0OB apTPONE3UPOBAHUS KPECTIOBO-TIOAB3AOIIHBIX
cowieHenwii [7, ¢. 254; 8, ¢.38; 9, ¢. 52; 10, c. 62]. Oun
00MamaroT pAOOM HENOCTaTKOB. DTO, CPAaBHUTEIHHO,
BBICOKAs TPAaBMaTHYHOCTh, HEOOXOAUMOCTH B JUTUTEITh-
HOW MMMOOWIIM3AIINH TalieHTa, HEBO3MOXHOCTE pe-
T'YIUPOBKH KOMIIPECCHH B COYIEHEHHUH B IIPOLECCE JIe-
YEeHHUs, TOCTaTOYHO BBICOKOE KOJIMYECTBO HEYIOBIIE-
TBOPHTEIILHBIX HCXOJIOB JICYCHHS.

C ydeToM BBIIIECKAa3aHHOTO Ha3pesna HeoOXOoau-
MOCTh B pa3pabOTKe HOBBIX IOJIXOJIOB K XHpypruie-
CKOMY BOCCTaHOBJICHHIO Ta30BOTO KoJblla. Ha ocHOBe
W3BECTHBIX, XOPOIIO 3apPEKOMEHJOBABIIHX ce0s1, METO-
JIOB M CXEM OCTCOCHHTE3a HEe0OXOAWMO OO0ECIICUHTh
YCTOMYUBYIO, JOKAIBHYIO, PETyINpyeMyro (B ciydae
HEOOXOTUMOCTH) KOMITPECCHIO B 33IHUX OT/AEJax Ta3a.
OTO IaCT BO3MOXKHOCTH OOECIIEYHTH HEOOXOAUMYIO
3 PEeKTUBHOCTh aPTPOAE3UPOBAHUS KPECTIOBO-TIOA-
B3JIOITHOTO COWIEHEHHS, CTaOWIN3AI[MI0 Ta30BOTO
KOJIBIIAa B LIEJIOM.

B tpasmiuentpe 'AY3 «PKb M3 PT» pazpabo-
TaHa OPUTHMHAJIbHAS METOJIWKA JEYCHHS IOCTTpaBMa-
THYECKOT0 J1e(OPMHUPYIOLIETO apTpo3a KpPECTIOBO-
TIOJIB3/IONTHEIX COYICHCHNH, OCHOBaHHAs Ha TIPUMCEHE-
HUHM DIIEMCHTOB CTAHJAPTHOTO arapaTa BHEIIHEH
¢ukcarmu. [TokazaHUAMHU K IPUMEHEHHIO TaHHOU Me-
TOIIMKHU SIBJSIFOTCS MTOCTTPAaBMATHUECKUH eopMupY-
IOIIAHA apTpO3 KPECTIOBO-TIOAB3AONIIHBIX COWICHEHUH

CO CTOMKHMH CTaTO-IUHAMUYECKHMU HapYLICHUSAMH, a
TaK)Ke CBEKHE M 3acTapesble MOBPEXKICHUS KpPEeCT-
L{OBO-TIOAB3/I0ILIHBIX COUTIEHEHUIL.

3a nocnegHue 7 JIET 3Ta METOAUKA NMPUMEHSIACh
y 46 manueHToB, MOCTYNUBUIMX B TPaMBLEHTP Ha
cpoke oT 1 cyTok 110 3 HeJelnb Mociie TPaBMbl. 8 malu-
€HTOB ObUIH IPOONEPUPOBAHBI II0 MOBOAY 3aCTapEIbIX
MOBPEXICHNUH co cpokoM | rox u Gonee. Bo Beex ciy-
Yasx MOJy4eHbl XOPOIIUE PE3YIbTATHI ICUECHHUSI.

Ha mpakTuke 5Ta METOAMKA pean3yeTcs CIeLyro-
oM 00pazoM.

ITanueHT pacnonaraeTcs Ha ONEPALMOHHOM CTOJIE
Ha xuBoTe. [Ipom3BoauTCs pazpes UIMHOH OKOJIO 2 CM.
B IIPOEKIIUU CpeIHEH TPETH KPECTII0BO-TI0IB310IIHOIO
COWIEHEHHs, BAOJIb ATOT0 cOuwleHeHus. B 3anneil ua-
CTH KPECTI[OBO-TIO/IB3/IOIIHOMN CBSI3KH TYNBIM HHCTPY-
MeHTOM (opMHpyeTcsi KaHall, HarpaBieHHBIH B IO-
JI0CTh couneHeHus. IIpousBoauTcs TIATEIbHBIN KO-
peTak  CyCTaBHBIX  IIOBEPXHOCTEH  KpPECTIOBO-
TIOJIB3/IONTHOTO COWICHEHHS (HAIpHMEp, PacuaTopoM
i J0xkoit @onbkmana). OOpa3oBaBmIasics MOJIOCTh
THIATENBHO NPOMBIBAETCS. Y CTAHABIUBAIOT IPEHAX.
JlpeHaxk NOMKEH ObITh yCTaHOBICH TaKHMM OOpa3oM,
9YTOOBI TIPH CO3JaHWM KOMIIPECCHH B 3aJHUX OTJENax
Ta3a B IIPOLIECCE MOCIEONEPALIIOHHOTO BEICHHS Maly-
€HTa, He MPOHM30LUIO yIieMJieHHe apeHaxa. Ilocie
3TOrO OIEpaIiOHHAas paHa yIINBAETCs.

ITanment yxinaaeiBaercs Ha cniuny. Ilog nosicauny
TOJIKJI IBIBAETCS] BAJIMK COOTBETCTBYIOLIETO pa3Mepa.
B 3TOoM monoxeHuu Npou3BOAUTCA BTOPOM 3Tall OIle-
paTHBHOrO BMeIIAaTeNnbCTBA. Ecin omepupyroTcs mo-
BPEXIECHUS KPECTLHOBO-TOAB3AOIIHBIX COWICHEHHUI
(cBexxne W 3acTapenble), TOT 3Tall SIBISCTCS CAHH-
CTBEHHBIM.

B Tteno moaB3gomHo# KocTH, Yepe3 rpedHu, BBO-
JSIT TI0 TPU PEe3bOOBBIX CTEPXHS Ha MIyOMHY 5-7 CM.
IIpu >TOM HEOOXOIMMO OPHEHTHUPOBATHCA HA TO-
3BOHKH S2, S3,MOTOMY 4YTO B 3TOW 0OJACTH PacIoio-
JKEHa OCh HHU3KOAMIUIMTYHOTO IBIKEHHS B KpecT-
I[OBO-TIO/IB3JIOIIHBIX coueHeHus X (puc. 1, 2).C aroii
HENbI0 Yepe3 paspe3 JIMHOW 4-5 MM, KOTOpBIA OCy-
IIECTBIIAETCS MO TPEOHIO MOAB3I0IIHON KOCTH, IIHUIOM
& 4-5 MM QopMmHUpyeTcs KOCTHBIH KaHall MEXAY
Hapy>KHbIM M BHYTPEHHUM KOPTUKAJIBHBIMU CIOSMU
TIOJIB3/IONTHOM KOCTH (OOBIYHO €ro [UIMHA COCTABIISET
5-7 cm).
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Puc.2. Komnonoexa annapama suewneti puxcayuu. Buo csaou. 3-Dpexoncmpyxyus PKT.

[IpokcumanbsHee dTOro KaHala aHaJIOTUYHBIM TeX-
HUYECKUM TpHeMoM (QOpPMHUPYIOTCS 1Ba KaHala IO
X0y TpeOHei moaB3A0NTHBIX KocTel Ha 1 cM u 2 cM. B
c(hopMHUpOBaHHBIE TAKMUM 00Pa30M KaHaJbl YCTAHABIIH-

BalOTCsl pe3b00BbBIE CTEPIKHH 2, Ha KOTOPBIX MO3Ke Oy-
JIeT coOupaThes anmapaT BHeNmHed ¢pukcanuu (puc. 3,
4). B mporecce yCTaHOBKH CTEpXKHEH MPOU3BOIUTCS
KOHTPOJIb HAaZIe)KHOCTH YCTaHOBKH.
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Puc. 4. Cxema annapama enewneii puxcayuu. Buo czaou.

CHayana ycTaHaBIIMBAETCS CTEPXKEHb B 007aCTH
nepeaHel BepXHeW OCTH MOJAB3JIOIIHONW KOCTH, 3aTEM,
MpOKCHUMaJbHEe — JBa JAPYIHX CTepkHA. Ha stmx
CTEPIKHAX Pa3MEIIAIOTCS MMOJTyKOIbIIEBbIE CEKTOpa Ta-
30BBIX AyT JuymHOM 10-15 cm(1), BXoasmue B cTaHAapT-
HBI KOMIUIEKT anmnapara Mnuzaposa. Y cCTaHOBIEHHbIE
Ha CTEPXKHAX 2 MOJYKONbLEBbIE ONOPHI 1 COEAMHSIOT
MeXay coboi pe3pboBbIMH mTaHramu 3 u 4. llltanrn
pacrosararoTcst nepesi Ta3oM, B FOpPU30HTAIbHOM II0C-
KOCTH, NapaJJIeIbHO APYT APYTy, HA PacCTOSHUU A0 3
cM. B npouecce nocneonepannoHHOTO BeIEHUS MalU-
€HTa 3TU LITAHTU MO3BOJISIOT PEATN30BaTh BOCIOIHSAE-
MYI0 KOMIIPECCHIO B 3aJJHUX OT/IeJIaX Ta3a MalueHTa.

[IpencrapnenHas KOMIIOHOBKa ammapaTa BHEII-
HeW (UKcanmuy TaeT BO3MOXKHOCTH ONTHMU3HUPOBATH

€ro pa3Mephl U BeC, U, B TO JKe BpeMs, CO31aTh dpQek-
THUBHYIO PBIYQXHYIO CHCTEMY AJISl CTAaOMIIM3aIAN Ta30-
BOTO KOJIBIIA.

PerynupoBka yCTaHOBIEHHONH KOHCTPYKLMHU OCY-
IECTBIIACTCS cheayromum obpa3om. CHauana 3aaa-
€TCs KOMIIPECCHs B 3aTHIX OT/IeJIaX Ta3a BO (YPOHTAIb-
HOW IIOCKOCTU. [IJI1 3TOro mocpeacTBOM BpallleHUs
raeK, pacroyIOKEHHBIX Ha IITaHTe 3, CONMMKAIOT 10Ty~
KOJIBLIEBBIE OTIOPHI B HAlpaBJIEHUH 5. 3aTeM KOMIIpeC-
CHsl YCUJIMBAETCsl, UTO JOCTUraeTCs Ha CUEeT HaIlpsiKe-
HUSl IUTaHTU 4, KOTOPOE peanu3yeTcsl pa3BeleHUEM
OIIOp C IMOMOIIBIO TaeK B HarmpasiieHUH 6 (puc. 3).

Takxum o6pa3om, myTeM COMMKEHUS TOIYKOJIbIIe-
BBIX onop | mo mtadre 3 B HampaBJIeHHH 5 U 33 CUET
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pasBelieHus OMOop IITAHTOH 4 B HANIPABJICHUH 6, peaju-
3yeTcsl BO3MOKHOCTh PETYJIMPOBAHHS KOMIIPECCHPYIO-
NIMX YCHJIMI B 3aJJHUX OTJIENIaX Ta3a B HAIPABJICHUH 7.

Belie 0bUTO YKa3aHO, YTO CTEPIKHU 2 BBOJSTCS C
opueHTanuii Ha mo3BoHKU S2, S3. Kak u3BecTHO, B
9TOM 30HE HAXOJUTCS OCh MaJIOAMIUIUTYAHOTO JIBUXKE-
HUSl KpPEeCTLOBO-MOJB3AOIIHBIX couwileHeHud [10, c.
62]u ypaBHOBEIIEHB MOMEHTHI CHUJI, ICUCTBYIOMINX Ha
TAa30BO€ KONBIO B KPAHHAIGHOM H KayZaJbHOM
HanpaBJieHUsX. PazMenienue crepxHel 2 ¢ OpueHTa-
LMH Ha TTO3BOHKH S2, S3 M03BOJIIET 00ECIIEUNTH MUHH-
MaJlbHO€ MEXaHWIeCKOe BO3JCHCTBHE Ha ITOAB3IOII-
HYIO KOCTb TIPH PETIO3UIINH TeMHUIeIbBUCca. BBenenne
CTEpKHEHN 2 C UCTIONIB30BAHUEM TaKOW METOIUKU CHU-
JKaeT BEPOSTHOCTH JIOTIOJHUTEIBHBIX MOBPEXKACHUN
MoJAB3AOMIHBIX KocTel. [losiBnsieTcs BO3MOMXHOCTH C
MUHUMAJNBbHBIMU YCWIHASMU JOCTHYb PEMO3ULUU KO-
cTeil Taza, a TakKe co3/1aTh ONTUMAIbHBIE YCIOBUS IS
paOoOTHl y37I0B ammapaTa BHEUIHEW (Qukcaruu, a
WMEHHO - MUHIMH3HPOBATh HATPY3KU Ha armapaT mpu
YpaBHOBELIEHHOM, [TOCIIE PENo3uLuy, Tase [11, c. 296].

[IpencraBnenHas cxema ammapara ¢ HCIOIb30Ba-
HHUEM TOIYKOIBIEBBIX OIOP C KaXKJOU CTOPOHEI Ta3a, C
YCTaHOBKOHW CTEep>KHEH Ha ITOAB3IOIIHBIC KOCTH, T03-
BOJSICT pean30BaTh TPEOOBAHMS OOIIEH KOHIICTIIIUU
anmnapaTa BHeuIHed ¢ukcauuu i Taza. [Ipu atom co-
3a€TCS BO3MOXKHOCTb IIOJIyYECHUS YCTOWYMBOM, JIO-
KaJIbHOM, a NpH HEOOXOJMMOCTH, PETyJIHpPYeMOi B
mpoIiecce JIeYeHUs,, KOMIPECCHH B 3aJHMX OTAEIax
Taza. Bce 3T0, B KOHEYHOM MTOTE, 00CCIICUMBACT BBICO-
KyI0 3QQEKTHBHOCTD apTPOJC3UPOBAHUS KPECTIIOBO-
MOJB3IONTHOTO COWICHEHUS W CTAaOMIH3AINI0 Ta3o0-
BOTO KOJIBIIA B IIEJIOM.

Takxum 06pa3om, onMcaHHAs METOIUKA MTO3BOJISAET
MPOM3BOIUTE  apTPOJC3UPOBAHHE  KPECTIIOBO-IIOJ-
B3JIOITHOTO COWICHEHHS B PEXXHUME TOIIEPKUBACMOM
(BocmonHsieMOl) B JMHAMUKE KOMIIPECCHH B 3aJHHUX
oTaenax Ta3a. BocmonHsemas koMIpeccus B 3aHHX
OTJIeJIax Ta3a, B CBOIO OYEPelb, TO3BOJISIET IOCTHYb (-
(heKTUBHOTO apTPOJE3UPOBAHHSA B KPECTIIOBO-TIOA-
B3JIOIITHOM COWIEHEHHH, KOTOPOE, 00OBIYHO, COTIPOBOXK-
JaeTcs KyupoBaHHEM O0JIEBOTO CHHIPOMA.

Uepes CyTKH IOCTE OTepannyd HaYMHASTCS aKTH-
BU3anus maruenTta. [1ox KOHTpoJeM METUIIMHCKOTO
MepcoHaNa TANUEHT CamuTcs B TIOCTEIH, OMYyCKaeT
HorH. [Ipy OTCYTCTBUH OPTOCTATUYECKUX SBIICHUM, T1a-
IUCHT BCTAaeT, NlepXkach 3a paMmy bankanckoro (wim
AHANIOTUYHYI0 KOHCTpyKIui0). Ecinm mammeHT wyB-
CTBYET ce0s1 HOpMAJILHO, TO OH CAMOCTOSITEIBHO BCTAET
HECKOJIbKO pa3 B TeueHue aHs. Co 2 JHS MalueHT Ie-
pememniaeTcss ¢ MOMOIIBIO KOCTBUICH, KOHTPOIHPYS
Harpy3Ky Ha KOHEYHOCTH CO CTOPOHBI ITOBPEXICHHOTO
3aJIHETO OT/IelNa Ta3a.

Ha 5 genp mocne omepauuu OCYHIECTBIISETCS
peHTreHorpadus Ta3a B CTaHAAPTHBIX MPOEKIUAX. B
cily4yae HOPMaJIbHOTO COCTOSIHUS TA30BbIX KOCTEU U OT-
CYTCTBHSI IIPOOJIEM C KOKHBIM IIOKPOBOM BOKPYT yCTa-
HOBJICHHBIX CTEPHEH, OOIBHOI BBIMUCHIBACTCS HA aM-
OynaTopHOE JIeYeHUE.

Uepes 8-10 Hemenp mmociie omeparyu MPOU3BO-
JUTCSl peHTreHorpadusi Taza B CTaHAAPTHBIX MPOCK-
musax. B ciydae HOpManbHOTO COCTOSIHUSI B OONACTH

KPECTIIOBO-TIO/IB3[JOIIHOTO COWICHEHHS IIPOBOJHUTCS
KImHuYeckas npoba. KimmHndeckas mpoda cocTOUT B
cnenyromeM. [Ipou3BoauTCs AEMOHTaX COEAMHEHUM
MeX]ly OIopaMH. 3aTeM MalleHT, IpUMepHo, |1 gac xo-
JUT C OTIOPOH Ha KOCTBbUIM U 6e3 omnopkl. B ciayuae ot1-
CYTCTBHUSI IOCTOPOHHUX OLIYIIEHUIN NPOU3BOAUTCS Jie-
MOHTaXX OCTaBIIHMXCS YacTell CTEpXHEBOI'O ammapara.
[Tpy BO3HUKHOBEHMHU HENPUSTHBIX OLTyIIeHHH (OOIIB,
CyOBEKTHBHO — OTpaHWYCHHAs OMOPOCHOCOOHOCTH
HIDKHEH KOHEYHOCTH) NMPOM3BOIMTCS MOHTaX COCIH-
HEHUH, NallMEHT HapaBJseTCs Ha JoJeurBaHue. PeHT-
TEHKOHTPOJIb M JIEMOHTAX amIapaTa MpOoU3BOIATCS Ha
OoJee TO3THUX CPOKAX.

Ha nmam B3risia, npeanoxkeHHas METOAMKA Jede-
HUSI TOCTTPaBMAaTHYECKOTO Je(GOopMHUPYIOIIEro apT-
po3a KpecTLOBO-TIOB3/IOIIHEIX COWICHEHUH, a TaKXKe
IIpU JICUCHUM CBEXHUX U 3aCTapelsiblX MOBPEKICHUMN
KPECTIIOBO-TI0/IB3JOIIHBIX COUJICHEHUH, 00JIalaeT cie-
JQYIOUIMMHU IPEeUMYIIEeCTBaMHU:

1. OmneparuBHOE BMEIIATENBCTBO, B XOJ€E KOTO-
pO€ OCYIIECTBIISIETCS] 3aKPHITBIH OCTEOCHHTE3, HE CO-
TIPOBOXKIAETCS CEPhE3HON KPOBOIIOTEPEH.

2. Amnmapar BHemHeH (UKcaIiy, KOTOPBIH MO-
XKeT OBITh JIETKO HAJIOXKEH U CTaOMIIM3AIH OTIIOM-
KOB JIa)K€ B YCIIOBUSIX IIIOKOBOW OTIEPAIIMOHHOM, TI03BO-
JIIeT MPOU3BOJUTH OKOHUYATENBHYIO PENO3UIIUI0 BHE
ONEPALIMOHHOM.

3. MeTouka 03BOJIIeT B TUHAMUKE BOCHIOTIHATh
KOMIIPECCHIO B 33IHUX OTJENax Ta3a JUIi JOCTH)KEHUS
apTPOAE3UPOBAHUS B KPECTLIOBO-TOJB3IOIIHOM CO-
YICHSHHH.

4. TlanueHTHl paHO aKTUBM3HPYIOTCA - CO 2 JHS
TIOCJIE OTIEPALMH OHHU BCTAIOT M MEPEMEIIAIOTCS C JI0-
TIOJTHUTEIBHOW OMOpOH, HAmpUMep, KOCTBUIAMH(IIPH
OTCYTCTBHUH COYETAHHBIX M COITyTCTBYOIIMX MaTOJIO-
THi).

5. Meroanka OCHOBaHa Ha HCIOJIB30BaHUU
CTaHIAPTHBIX KOHCTPYKTHBHBIX JIEMEHTOB U3 Habopa
anmapara Mnu3apoBa, mpocTta B BBIIIOJIHEHUH, HE Tpe-
OyeT JOpOroCTOSIINX PACXOIHBIX MAaTepPHaliOB U CIIie-
[UATTN3UPOBAHHOTO HHCTPYMEHTAPHSL.

Knunuyeckuii npumep

bonbnas [I., 53 rona. [Mocne JTII neunnacey kKoH-
CEpBATUBHO (CKEJICTHOE BBITSDKCHHE)B OJTHO 13 00JIb-
nunr. KazaHu 1o moBoy 3aKphITOr0 4Ype3BEPTIYKHOTO
TriepesioMa crpaBa co cMmenienneM. Yepes 9 mecsies mo-
cie BeIHCKH oOpatmwiack TpaBmieHTp ['AY3 «PKb
M3 PT» ¢ xamobamu Ha 60JIM B OOJIACTH IPABOTO Ta-
300€pEHHOT0 CyCTaBa, HEOTIOPHOCTh MPaBON HIDKHEH
KOHEYHOCTH.

[TaruenTKe OBUT MPOW3BENEH 3aKPBITBHI OCTEO-
CUHTE3 amnmapaTtoM BHemHeW Qukcamum. Yepes 9
He/IeTb MTOCTIe OIepaiy MPOM3BEICH IEMOHTAX allla-
para (puc. 5). OkoH4aTenbHbIH quarno3 - Cpocmmuiics
YpEe3BEPTIYXKHBII MEpeNoM CIpaBa CO CMEIEHHEM.
[MocrTpaBmarnueckuit xokcaprpo3 cmpasa |II-IVer.
YxopoueHue ImpaBoil HHXKHEH KOHEUHOCTH A0 2 CM.
BripaskeHHBIH 6011€BOM CHHAPOM.

Uepes 6 MecsleB JEMOHTaXa amnnapara npou3Be-
JICHO SHIOTPOTE3NPOBAHIE Ta300eIPEHHOTO CYCTaBa C
YCTaHOBKOH Ha BEPTIIY)KHYIO BIIAINHY YKPETUJISIOMIETO
xonbla bypmnaiinepa.
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Puc.5. Fonvnas /., 53 200a. [locne demonmasica annapama éHewnell puxcayuu.

[Tocne omnepauuy SHIONPOTE3UPOBAHMS MAlU-
EHTKY Hayajiy OeCHOKOUTHh OOJIM B OOJACTH IPaBOTO
Ta300eIPEHHOr0 CYCTaBa, a TAKXKe - B 00JIACTH MTPABOTO
KPECTIIOBO-TIOJIB3/IOIIHOTO COWICHEHHS. YTIyOaeHHOe
o0cneoBaHHE BBISIBUIO HECTaOMIBLHOCTH Ta30BOTO
KOMITOHEHTa JHJIONPOTE3a, JOXKHBIH CYCTaB B 30HE

OBIBILIETO TEpeioMa BEPTIY)KHOW BIAJWHBI, 3acTape-
JI0€ IOBPEXKACHUE IIPABOT0 KPECTIOBO-TIO/B30IHOTO
couwreHeHus. Uepes 9 Mecsues nocie onepanuy SHI0-
HPOTE3UPOBAHMUS 110 Pa3pabOTaHHOMY CIIOCO0Y IPOU3-
BEJICH apTpoje3 IIPAaBOr0 KPECTIOBO-IIOAB3OIIHOTO
COWICHCHHS B allapare BHENTHeH Gpukcanmu (puc. 6).

w7

Puc. 6. bonvnas /1., 53 200a. Cocmosinue nocie apmpooesa.

JeMoHTax anmapara 1o HOKa3aHUsSM IIPOU3BEACH
yepe3 8 Henmenb mocie onepanuu. Yepes 4 mecsia mo-
clle JEMOHTaXKa armnapara PeHTIeHOJIOTHYECKH OIpe-
JIEIICTCST  CPOCIIUICS — YPE3BEPTIYXKHBIH  MEPeaIoM

CIIpaBa, COCTOSBIIMICS apTPOAe3 NPaBOr0 KPECTILOBO-
MO/IB3/IOIITHOTO COuwIeHeHus (puc. 7).
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Puc. 7. Bonvnas /1., 53 200a. Cocmosnue uepes 4 mecsiya nocie demonmanica annapama. Cpocuiutics upe3gepm-
JIVIICHBLI Nepesiom CRpasd, apmpooe3 nPago2o Kpecmuyo80-noo8300UHO20 COYIEHEHUs.
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Abstract

Poccus
https://doi.org/10.5281/zen0d0.6980593

The publication provides detailed information on the classification, epidemiology, etiology and pathogenesis

of esophageal adenocarcinoma.
Annomauusn

B cmamwe svinonnen nodpobusiil 0630p tumepamypul, cooepacaugeli C8eOeHUs 0 HAYYHbIX 8321A0aX HA KAC-
cupurayuro, SNUOEMUOIOSUIO, FIMUOTOSUIO U NAMO2EHe3A0eHOKAPYUHOMbI NUILE800d.

Keywords: adenocarcinoma of the esophagus, esophageal adenocarcinoma, tumors of the esophageal-gas-
tric junction, etiology and pathogenesis of malignant neoplasms of the esophagus.

Kniouesvie cnosa: adenokapyunoma nuweooa, onyxonu NUUE800H0-2iCeLy00UH020 Nepexood, SMUoI02ust U
namoeeHes 3710Ka1ecmeeHrHblx H06006pa30661Hu171 nuweeoda.

Onpenenenue u K1accuuranus. AneHoKapIy-
Homa nnmieBona (AIl) — 3mokadecTBeHHOE HOBOOOpa-
3oBanue (3HO), ornmuaromeecs kpaitHe HeOiaromnpu-
ATHBIM IIPOTHO30M, UTO IPHHSTO CBS3BIBATH C O3HAM
BBISIBJICHHEM, OOBIYHO, MOCJIE IOCTW)KEHHS 3aITylIeH-
HBIX ctaguid. Jta ocoderHocth All mpuBena k Tomy,
YTO B IOCJIETHEE BPEMsI BEIETCS OOJIBIIOE KOJTUIECTBO
WCCIIEJIOBaHUH 0 M3YYEHHIO MEXAaHM3MOB €€ Pa3BH-
THS, a TaKKe 3aCTaBHJIO MHOTHX CIICHHAIUCTOB IPHU-
HATH TE3UC O HEOOXOIUMOCTH TIIATEIFHOIO arpecCuB-
HoroHab o IeHust 3a maruentamu ¢ [1b u 9P [8-12].

Krnaccudukanms ajeHOKapLUUHOM  KapJIuo330-
(hareanpHO# 007acTH, BKIIOYAIONIUX B ce0S B TOM
uncne u All, mpemnosxkena J.R. Siewert u A.H. Holscher
B 1996 roay [13]. OHa ocHOBaHa Ha 2 mapameTpax: r'-
CTOJIOTHYECKOM CTPOCHUH OIYXOJH (aJeHOKapIHo-
HOMa) U JIOKAJIM3AINH € aHATOMHUYECKOTO LIEHTPA OT-
HOCHTEJIFHO  MHIIEBOIHO-KEIYJOYHOTO  Iepexoja
(IKII). DTa cuctemMa peKOMEHAOBaHA COTIACHUTEIb-
HOU KoH(pepeHImerd MeXIyHapOIHOW aCCOHUAINH IT0
paky xkenyaka u MexayHapoaHOTO 00IIecTBa 1Mo 3a00-
JIEBaHMAM IHIIEBOJA U XapaKTepU3yeTCs IPOCTOTON U
BBICOKOM BOCTIPOM3BOINMOCTHIO.

Knaccudukarus 3usepra pa3nenser aaeHOKapIH-
Howmbl IDKIT Ha 3 Tuma (puc. 1):

- | THI:aIeHOKAapPIIMHOMA TUCTAIBHOTO OTAETA ITH-
IIeBOA, C PACIIONOCHUEM IIEHTpa B Ipeenax ot 1 1o
5 cm Boitre [TKII (Z-nuHum) ¢ BO3MOKHOCTBIO PacIpo-
CTpaHCHHS dYepe3 IOCISAHIOI B CTOPOHY JKeIyIKa
(cobcTBenno All);

- Il Tum:nctnaAasaneHokapHOMal DKIT (ncTHH-
HBIN paK KapauH), IICHTP OIyXO0JIU PACIIOJI0KEH B Ipe-
nenax oTl cM mpokcuManbHO 702 cM auctambHo [TDKTT
(Z-nunun);

- Il Tum :pak ¢ moxanu3alei MeHTpa Omyxoiu B
cyOKapauampHOM OTHese xelyaka (0T 2 10 5 cMau-
CTJILHO OT Z-JINHUHW) U BO3MOKHBIM BOBJICUEHUEM JIU-
CTaJbHBIX OTAENOB NHIIEBOJa (aJeHOpAIMHOMA JKe-
JyJIKa ¢ IEPEeX0A0M Ha THIICBO/T).

BaxHOCTP JOOTEpanMOHHOW HACHTU(DUKAINN
THUIIA OITyXOJTH 3aKIF0YAETCS B BO3SMOXXHOCTH TUTAHHPO-
BaHUS 00beMa ONepalfid U ONpPEICICHUS XUPYPTHIe-
CKOTO JIOCTYTIA.
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Puc. 1 Knaccugpuxayus adenoxpyunomnuuesoono-sxcenyoouno2o nepexoda no J.R.Siewert
N3ydeHue KIMHHUKO-MOP(OIOrHYSCKHX OCOOCH-  CepO3HON 000JI0YKH, JUMGOTECHHBIX M OTAAJICHHBIX
HOCTE! a/ICHOKapIITHOM TTKII, npoBemeH-  metacta3os[13-15].

HasJ.R.Siewert u coaBTopamMu Ha OCHOBaHHMH aHAJIH3a
pe3ynbpTaToB AMAarHOCTHKH U JedeHus 1002 GONbHEIX,
MIO3BOJIMJIO BBIIBUTH OCOOCHHOCTH Pa3HbIX THUIIOB OILy-
XOJIeH:

Tum |: 8 80 — 100% pa3BuBaeTcs W3 MUIICBOAA
Bapperra. 3HaunTensHO TpeoONamaeT  KHUIIEYHAS
dbopma omyxonu mo kiaccubukarmu Lauren. Penko
JlaeT IpopacTaHHe C BBIXOJOM Ha cepo3y (aJBEeHTH-
UI0).

Tun |l: B 60NBIIMHCTBE CllydyaeB pa3BUBAETCS U3
SHUTENIHNS KapAHAIbHOTO OTHAENa XKEIyJIKa, PEeAKo U3
numieBoqa bapperra (pacnpoctpanennocts [1b npu 1
tune cocraBisier 10%). IlpeobOmamaer muddysHas
dopma omyxomu mo kiaaccubpukarmu Lauren. Cambrit
HU3KHH CpeIy BCEX TPeX TUIIOB YIEJBHBIM BeC Ommy-
XOJIM ¢ IpopacTaHueM aocepo3sl (29%).

Tum |11: omHa u3 popM MpoKCHMATBEHOTO paka xKe-
nyaka. Kuiednas meramiasus SHHUTENUS HHIIEBOJA
JUIA 3TOTO THIIA HE XapaKTepHa (paclpoCTpaHEHHOCTh
numeBoga bapperra 2%). HaubGonee Hebiarompusr-
Hass Mopdoisiorudyeckasl XapaKTepUCTHKA CPEOH BCEX
TpexX TUIOB: HanOOJIbIIas Cpeau 3 THIIOB YacTOTa He-
muddepenunpoBanHbiX ¥ AU y3HbIX GopM, UHBA3UU

[Tpu 3TOM, MO MHEHHUIO aBTOPOB KiIacCH(UKAIINY,
a TaKkXe MpakTHdeckux crenuanuctos, All (I Tuma mo
3uBepTy) NPUHIHUITHAIBHO OTIMYAIOTCS OT aJeHOKap-
muHOM [DXKII 1l u 111 Trma mo 3uBepTy Mo cBOMM KITH-
HUKO—MOP(HOIOTHIECKIM CBOWCTBAM H IT0 TIPEIIOUTH-
TEJNILHON XUpypruueckoi Takruke (tabnuua 1)[15,16].
Hmerorcst BeIpaKEHHbIE pa3iinuusl B JIUMQPaTHUIECKOM
OTTOKE B 3aBUCHMOCTH OT THIIa OIYXOJIU O Kiaccudu-
Kaliy 3UBEPTa, 4TO OMATH TAKH IPHHIUITHAIBHBIM 00-
pa3oM BIIMSIET HAa MPOTHO3 U BHIOOP TaKTHKH XUPYPIH-
yeckoro sieueHus. Pernonapusie tumdoysinst st All -
OndypKauuoHHbIE, 3alHEMeIMaCTHHAJIBHBIE, [TapaKap-
JUanbHble U TUM(aTHIecKne y3IIbl IO XOY JIEBOIT XKe-
mymouHoit aprepun. [Ipu agenokaprmroMax [DKIT | u
Il Tima mo 3uBepTy perHoOHAPHBIMU SIBISIOTCS MIEPH-
racTpajibHble U 3a0pIOMINHHBIE TUM(ATHIECKHE Y3IIbI
YPEBHOTO CTBOJA M €ro BETBEH, a TAaKXKe HIKHHE
napa’3odareaibHsle  auUMgarndeckue  y3ibl. Taxoke
OIMCaHbl pa3lIMuusl B YacTOTE METACTa3MpPOBAHUS B
mUM(paTUYECKUEY3JIbl Ha PAaHHHUX CTAaJHUsAX OIlyXoJje-
Boro npouecca: All MeracTasupyer Ha paHHHX CTa/Iu-
SXHE Yaile, 4eM B 7% ciydaeB, Toraa kKak omyxonu |l
u lll - B 24% [15].
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Tabmuma 1

OTandus AICHOKAPIUUHOMBI NMUIIECBOAA OT AACHOKAPIHUHOMITMIIECBOAHO-KEJIYA0IHOI0 Mepexo1a M Kapauu

Anenoxkapuuroma ITKIT (11 Tum) nage-

CpaBHuBaeMblii CHOKapIMHOMA NHUIIeBOAA
P Al pi fesot HOKAPIUHOMAaKapAUH
napamerp (I Tum)
(111 Tum)
B 80-100% cnyuaeB coueTaercs
c I1b u B 6osbmHcTBe ciydaeB | Coueraercs c [1b B 2-10% cityuaes, B 60i1b-
Caa3b ¢ 'OPB u I1b pasBuBaercs Ha QGoHe 'OPb u3 | mmHCTBE ciyyaeB pa3BUBACTCS U3 SIUTEIHS

METAIJIa3UPOBAHHOTO JSIUTEINA
MMUIICBOJA

Kapauu

®opma 1o KIaccuYUKAIUN
Lauren

3HaunTeNpHO TpeobIamaeT Ku-
megHass (opMa OIMyXOdH  II0
knaccudukanuu Lauren.

[Ipeobnanaer muddysnas Gopma omyxonn
o kiaccuukanuu Lauren

KnunnueckrneocoOeHHOCTH

Penko nmaer mpopacTtaHue c BbI-
XOJIOM Ha cepo3y (aIBEHTHIINIO),
peTHoHapHOE  MeTacTa3HpoBa-
HUE Ha PaHHHX CTamusx B 7 %
clly4aeB

Bricokas gactora TSOKENBIX (GopM: Hemud-
(epeHIMPOBaHHBIX W HHU3KOIU(epeHITH-
POBaHHBIX C PETMOHApHBIMH W OTAAJICH-
HBIMH METacTa3aMH, IPOCpacTaHHEMCe-
po3sl, B 24% cny4aeB MeTacTasupyeT B
peruoHapHsie TUMGOY3JIbl Ha PaHHHUX CTa-
OUSIX

Pernonapusie mumMQoy3ibt

Budypkaunonusle, 3a1HeMena-
CTHHAJIbHBIE, MapaKapIuaibHbIe
1 TUMGpaTHIeCKUe y3Jbl [0 XOIy
JIEBOM JKENYJOYHOU apTepun

[epuractpanbHble, 3a0pIOMIMHHbBIE TUM(a-
THYECKHE Y3JIbI YpEBHOTO CTBOJIA M €0 BET-
Beil, HIDKHUE mapad3odareanbHbie TUMpa-
THYECKHE Y3JIbI

Takum obpazom, AIl mpencraBymseT coboil oT-
JeNbHOE 310KauecTBeHHOe oOpa3oBanue [DKII, mmero-
miee sIpKO BRIpaKEHHBIC KIMHUYECKIE, MOp(doornye-
CKHE ¥ MPOTHOCTHYECKHUE OTIMYMS OT IPYTHX aIeHO-
KapIMHOM  JaHHOW 00JacTH, CBA3aHHBIC, IIO-
BUJUMOMY, C MPOUCXOXKICHHEM U3 MeTaIjla3upoBaH-
HOTO TUIOCKOTO 3TUTENUS MUIIEeBOJA. YKa3aHHBIE OT-
JIMYUS SIBJISSFOMTCST PUYUHOU Toro, uto AIl TpebyroT
NPUMEHEHHUsT 0COOOH JIe4eOHOM TaKTHKH, B YACTHOCTH
cnenu(UIecKoro moaxo1a K BoIOOPY TEXHUKH XUPYP-
THYECKOT0 BMEIIaTeNbCTa.

HUcropuyeckas cnpaska. Koppemsuus mexnay
MPUCYTCTBUEM B IHIIEBOJIC IIFTHHIPHICCKOTO dIIHTE-
s M aJieHoKapiuHOMOoH mumeBona (All) Bmepswie
Obuta omucana B 1952 rogy MorsonandBelcher[1].
BriepBrie MpeanonoXuia HalW4ue MPUIUHHON CBSI3H
mexay nuieBogoM bapperra (ITB) u AIT R.Adler B
1963 roxy. Ho nokazaHo 3TO mpeanofiokeHue ObLIo
Toneko B 1975 roxy Naef u coaBropamu, omy6nmko-
BaBIIMMU PE3yJIbTAThl OOJBIION cepry HAOIIOACHUM,
WIITIOCTPUPYIONIUX B3aMMOCBS3b TacTpo-330¢areans-
Hoitpeturokcroi Gonesuu ([IPB), I16 u AIl [2-4].

B 1970 romy Trier nan moapoGHy0 THCTOI0rHYe-
CKYIO XapaKTEPUCTHKY CIICIIHATU3NPOBAHHOTO KHIIICY-
HOTO METAIUIACTUYECKOr0 DSIMUTENHsI, KOTOPBIA BIO-
CJICJICTBAE W CTAJId CYUTATh OCHOBHEIM CyOCTpaTom
qutst passutus All [5]. axe B 1980-x romax AIl eme
CUHTAJIACh KpaiHEe PEeIKUM 3a00JEBaHUEM, OIHAKO, C
1976 no 1988 roasr 3abosieBacmocTh All BeIpocia B 3
pasa m IpojaoJDKaja pacTH A0 HACTOAIIETO BPEMEHH
[6,7].

Omupemuonorus.Hecmotps Ha 1O, uto AIl mo-
BOJIFHO peaKoe 3a00JeBaHe B OOMICH MOMYIIAIHH, 3a-
6omeBaemocts AIl HeykionHo pacter B EBpome u
CILIA[17].Eme B cepenune 20-ro Beka MOAABISIOLICE
oompmmHCcTBO 3HO THIEBoma MpenCcTaBisio coOon
IJIOCKOKJIETOUHBIN pak, a AIl BcTpedanach HACTONBKO

PEIKO, YTO 3KCIEPTHI CTABIIIN 110J] COMHEHHS caM (aKT
ee cymectBoBanus [18].

3a nmocnennue 20 siet 3a0071€BaEMOCTh INIOCKOKIIE-
TOYHBIM PaKOM IMHIIEBOAA NMPAKTHYECCKH HE HW3MEHH-
nack, a 3aboneBaemoctb All u IDXKII Beipocna B 3-5 pa3
[11,19-22]. Hampumep, cpenu Genbix myxuun B CIIA
OHa BhIpocna B 4 pasza c¢ cepeaunsl 1970-x 1o KoHIa
1990-x rr. [23]. AHaM3 TOCTYIHBIX JAHHBIX YKa3bIBACT
Ha To, yTo 3aboieBaemMocTh AIl B 3ToH momynaruu
pocna 6sicTpee, yeM mo0biM Apyrum 3HO, XoTst u ¢ 60-
Jiee HU3KOTO McxomHoro yposus [23,24]. B CIIA AIl
SIBIIICTCS] CaMBIM OBICTPOPACTYIINM CpPEJH BCEX 3JI0Ka-
YECTBEHHBIX HOBOOOPA30BaHUH  JKEIy[OYHO-KHIIEY-
Horo Tpakra [24,25]. AnenokaprmHomst [DKIT u AT 3a-
HUMAeT [IeCTOE MECTO CPEIH IPUINH CMEPTH OT 3J7I0Ka-
YeCTBEHHBIX HOBOOOpa3oBaHwmii BO Bcem mupe[14,15].

[TpuauHbI CTOIH 3HAYNTEIBHOTO pocTa 3aboeBa-
emoctH All B momyssiriuu 1o 60JibIIei 9acTé OCTaloTCS
HEU3BECTHBIMHU, SBJISSICh IPEJIMETOM HHTEHCHBHBIX HC-
cnenoBanuii. Lagergren u xomieru [26] cpaBuuian va-
CTOTY NPUMEHEHHS JICKAPCTBEHHBIX MpENapaToB, pac-
CIAOJIAIOMIMX  HWKHUHM — NHUIIEBOAHBIN  cHUHKTED
(HIIC), cniocobcTBYs peduitokcy, TakuX, KaKk aHTHXO-
JTUHEePTUYECKHUE CPelCTBa, ¢ 3abomeBaeMocThio All. Y
MIAIMEHTOB, KOTOPbIE MPUMEHSIIN NPENnapaTsl 3TUX TH-
OB B TeueHue 5 u Ooiee JeT, 3aboneBaeMocTh Al
Obuta B 3,8 pa3 BBIIIE M0 CPABHEHMIO C TAIMEHTAMHU,
HHUKOTJ]a HE MPUHUMABIINMH 3TH JIEKApCTBA. ABTOPHI
MOJICYMTAIIM, YTO €CIH MPEAIUIOKUTh HAIMYUE TPH-
YHHHOM CBs3H, TO 10% Bcex cmydaes All B momyssiunn
MOTYT OBITh CBSI3aHBI C IPUEMOM IPENIapaToB.

Jpyrue uccnepoBaTeay IPEATIOIOKUIN, YTO POCT
3aboneBaemocti AIl MoXkeT OBITH pe3ynbTaTOM CHH-
xeunst uHbunuposannoctn HelicobacterPylori. Owuu
CCBUIAJINCh HA TO, YTO XEJNMKOOAaKTepHas MH(EKIHs
MOXET 00JagaTh NPOTEKTUBHBIM JEHCTBHEM NP
I'OPB, npensitcTByroumm passururo 116 u AIT [19].
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HaGmonenune, nmpoBenenHoe B BenmnkoOpuranuu
Mexay 1992 n 1996 rr. yka3siBaeT Ha TO, UYTO CTaHIAp-
TU3UPOBAHHAS IO BO3pACTy €XeroaHas 3aboJicBac-
Mocth All cocrabnsna 5,24 va 100000 Hacenenus. B
TOM € UCCIICIOBAHUU OBLIO BBIABICHO, YTO 3a00JcBa-
emocth All cpenu My>K4uH B 5 pa3 BBIIIE, YeM CPEIU
skeHIUH [27]. B OpPOCHEKTUBHBIX HCCIEIOBAHUSAX,
BKITIOYABIIUX MAIUCHTOB C JUIMHHBIM cermeHToM I1B,
3abomeBaemocth AIl cocraBuna ot 0,25% 1m0 1,9% B
TOJ (ZUIsI MAI[MEHTOB U3 TOM mommyJisimu) [28].

3aboneBaemocts All B TeueHHe KU3HH Yy TAIFCH-
toB ¢ I1b onenuBaercs uatepsaiom ot 0,2% 1o 2,1% B
rox [29], B Goree mo3mHe# MyOIHKAIME TPHBOIATCS
yrouneHHas uudpa: 0,5% B rox [30].ITo nanHbIM OTEUe-
CTBEHHBIX aBTOPOB, PACIPOCTPAHCHHOCTh aICHOKAPITH-
HoMbl B [16 (ameHokapiimHoMel bapperTa) cocTaBnser B
cpeanem okono 10%, mpu stom B CHIA ameHokapiu-
HOMa bappeTTa nMeeT caMbie BEICOKHE TEMIThI IIPUPOCTa

13 BCEX 3JI0KAUECTBEHHBIX HOBOOOPA30BaHMIL: 3a IO-
cienane 10 et 3a0071eBaeMOCTD Cper OSIBIX MYKIHH
yBenmmumnach Ha 100% [31-34].

PacnpoctpanenHocTs paka numeBoga (u All u
IJIOCKOKJIETOYHOTO paka) COCTaBIsieT mopsiaka 3,3 Ha
100000 B o6eii momysasiwu [23], a aneHOKapLHHOMA B
HACTOSIIIEe BPEMSI COCTABISIET OKOJIO IOJOBHHBI BCEX
paxos mmiiesoaa B CHIA [18]. ATl maubonee pacmpo-
cTpaHeHa cpeaun Oensix MmyxunH. B 1975 r. B CHIA 3a-
6oneaemocTb All Ha 100000 HaceneHus B TOX COCTaB-
msuma 0,7 amst 6enpix MmysxanH 1 0,4 U1 IpeacTaBUTeNeH
4yepHoii pacsl. [1pu aTom, k 1995 1. 3a00:1€BaeMOCTH BEI-
pocna 110 3,2 y 6ebIX MY>KIHH | TOJBKO 110 0,6 — y uep-
HbIX. HaumOompmmii mpupocT oTMmewasncss B Ipymre
cTapiue 65 net (B cpenHeM B 4 paza).

Jnst cpaBHeHus1: 3a00J1€Ba€MOCTh B TpyMIE OeJbIX
MYKYHMH MJIaJiie 65 JeT BBIpociia TOJIBKO B 2 pa3a (Tad-
nra 2) [23].

Tabmuma 2
3a00s1eBaeMOCThb aIcHOKAPUUHOMOi nuieBoaa ¢ 1974 no 1994 rr. y 6ejibIX My:K4YHH
Bo3pacr (J1eT) 1974-1980 1981-1987 1988-1994
Munanmre 55 1,0 1,4 2,3
55-64 1,0 1,3 2,3
65-74 1,0 2,4 45
75 u crapmie 1,0 2,0 3,8

ItHoaorus.HecMoTps Ha HeOCTaTOK HHPOpPMa-
[IMM, TIO3BOJIAIONICH IIOATBEPANTH MPSAMYIO CBSI3b
MEXIy TacTpo-330dareansHeiM pediarokcom (I'OP) u
[1b, noctymnHble JaHHbBIE MO3BOJISIIOT OJHO3HAYHO CBS-
3ath AlIl ¢ TshkecThlo peduitokca M UIMHOM cermeHTra
ITb [35]. HexoTopble THMOTE3bI MPEAIMONATAIOT, YTO
puck AIl moxet He 3aBucets ot IIb, BMecTo 3TOTO
OBITh HaNpsIMyIO CBSI3aHHBIM C cumnroMamu [OP
[17,36].

BonpmmuerBo ciyyaeB All pa3BHBalOTCS y MyX-
yuH crapiie 55 net [37-42], uto yka3pIBaeT Ha HEOOXO-
JUMOCTh yYWTHIBATH TEHETHYECKHE (aKTOPHl TIpH
OLICHKE pUCKa. XOTs JI0Ka3aTesbHas 0a3a, Kacaromascs
npsimoii cBsizu AIl u 'DP nocratouna ckymHass, HHPOP-
Manus o nanuenTax ¢ All yka3plBaeT Ha HAJIMYHE CHIIb-
HOHM CBSI3M C aHAMHE30M KHCJIOTHOTO pediriokca, pe-
¢mokc-330¢aruta (PD), rpbbKU NHIIEBOJHOTO OTBEP-
crus quadparmer (TTIOM) u aucharuu[20]. Mpudem, y
MMAIMEHTOB C UINTENLHBIM aHaMHE30M Tspkenoro I'OP
puck pazutusi AIl 0cOOEHHO BBICOK, ¢ TEHACHIMEH K

TIOBBIIICHNIO C YBEJIMYCHHUEM YacTOThI M IPOIOIDKH-
TEIBHOCTH 3MH30,10B pedokca [17].

VYcranoBieHo, yTo xpoHuueckuit ['OP saBnsercs
ocHOBHOU npuunHoi pa3sutus I1b. Tak xak IIb ogHo-
3Ha4YHO cBs3aH ¢ All, kaxercs gornyueiM, uro ['OPb
MOXET UIPaTh BaXKHYIO pojib B (POPMHPOBAHUH PUCKA
u narorenese AIl. Lagergren u komteru [17] mposenu
HOITYJISIITHOHHOE HUCCIIEI0BAaHKE TI0 METOIMKE CIydaii-
KOHTPOJIb 110 U3yueHHIo cBsi3u Mexay ['OPb u aneno-
kapunHomo# numesoaa u [TDKII ¢ npuBneuenuem 1438
nauueHToB U3 [IBenuu. 451 nanuent ¢ AIl npexncras-
st 85% BeeX MOATBEPIKACHHBIX CITydaeB 3TOTo 3a00-
nesanus B llIBenun 3a nepuon uccienosanus. Cpenn
YYaCTHUKOB HCCIIEIOBAHMS, CTPA/IAIOIINX OT U3KOTH U
apyrux cumnroMoB I'OPB He pexe 1 pasza B Hexento,
puck pa3sutus AIl mpumepHo B § pa3 IpeBOCXOAMI Ta-
KOBOH Cpell YYaCTHHKOB, HE MMEIOIINX TaKUX CHMII-
TOMOB. ABTOPBI TaK)Ke OOHAPYKUIIH, YTO YBEJIUICHUE
TSOKECTH M NMPOVDKUTEIBHOCTH CHMIITOMOB KOPPETH-
poBajla C TOBBINICHHEM pHcka pa3Butust All (Tab-
nmna 3).
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Ta6numa 3

Puck pa3BuTHSA alecHOKAPIHOMBI MHIEBOJA B 3AaBHCUMOCTH OT YaCTOThI, TAKECTH H MPOJI0JKUTE/ILHO-
CTH CHMIITOMOB racrpodsogareanbHoiipedTI0KCHOM §01e3HH

Konauuecro
Yucsio CraHaapTu3upoBaHHOE
YYACTHHKOB B o
IpymDe KOHTPOH nauneHOTOB c COOTHoOIIeHne maHcoB (95%

(%) All (%) )
YacTora CHMITOMOB
I'9Pb
Hert cumnTomoB 685 (84) 76 (40) 1,0
1 pa3 B HeJeH0 95 (12) 37 (20) 5,1(2,8-9,4)
2-3 pasa B HEJICITI0 16 (2) 35 (19) 6,3 (3,8-10,3)
Bornee 3 pa3 B Henenmo 24 (3) 41 (22) 16,7 (8,7-28,3)
Bcero 820 (100) 189 (100)
TskecTh CHMIITOMOB
I'9PB B 6aaaax
Her cumnromoB 685 (84) 76 (40) 1,0
1-2 Ganma 58 (7) 10 (5) 1,4 (0,7-3,0)
2,5-4 Gasna 43 (5) 39 (21) 8,1 (4,7-16,1)
4,5-6,5 Gamos 34 (4) 64 (34) 20,0 (11,6-34,6)
Bcero 820 (100) 189 (100)
IIpoaoakuTebHOCTH
cumnromos I'9Pb
Het cumnromoB 685 (84) 76 (40) 1,0
Memee 12 et 41 (5) 31 (16) 7,5 (4,2-13,5)
12-20 ser 67 (8) 42 (22) 5,2 (3,1-8,6)
Bonee 20 ner 27 (3) 40 (21) 16,4 (8,3-28,4)
Bcero 820 (100) 189(100)

K mpumepy, 4enoBek ¢ TIKECTBIO CHMITOMOB
I'OPB ot 1 no 2 6amroB uMen mancsl 3a6oets All B 2
pa3a Oombime, yeM He uMeromuii cumntomoB ['OPB, a
MAIUEHT C TKECTHIO CUMIITOMOB 4,5-6,5 6aimios - B 20
pa3 GombIue.

B npyrom mccnenoBaHUH MO M3YYECHUIO B3aUMO-
cBsa3u Mexay All u cumntomamu I'OPB, nposeeHHOM
Chowu komteramu [20], 65UTH TIOTYUEHBI CPABHUMBIC
pe3ynbTaThl. MccnemoBatenu cobpain MHGOPMAIUIO
13 MEIUIMHCKON AoKkyMeHTauu 196 naunentos ¢ All
U cpaBHIWIN ee ¢ mH(popMmarmed o 196 dmeHax KOH-
TpoJbHBINA rpymmsl. [lanuents! ¢ anamuezom ['OPB ot
1 10 5 neT uMenHu COOTHOILIEHUE aHCcoB pa3BuTus All
1,2. JIns nanyeHToB, KOTOPbIE UMENH CUMIITOMBI B T€-
4yeHre 5 1 0oee JeT COOTHOUICHNE IIIAHCOB Pa3BHTHUS
AlIl cocraBuio 2,5.

Takum o6pazom, 'OPB npencrasnser coboit Bax-
HBIH, J10303aBUCUMBIN (DAKTOpP PHCKA PA3BUTHSI aICHO-
KaprmHOMbI tteBoaa u TDKIT [17].

Cpean pasnuuHbiX (AKTOPOB OKpYKarowleH
Cpelsl, KOTOPBIE MOTYT TOBBIIIATE PHUCK 3a00JIEBAaHU
AT, MOKHO BBIACTHTH NMPHUEM JICKAPCTBCHHBIX IMpera-
paroB, cHikaromux Tonyc HIIC [26]. Pons ynoTtpe6-
JIEHHS aJIKOTOJI U KYPEHUS! OJJHO3HAUYHO HE BBISICHEHA,
OJIHAKO CUUTAETCSl, YTO OHU MOTYT BHOCUTH OIpeje-
JIeHHBIN BKIaz B passutue All [43].

Pe3ynpraThl 00BEMHOTO MeTaaHalU3a MOKa3allH,
YTO CYIIECTBYET CHIIbHASI CBSA3b MEXKIY OKUPCHHEM U
ATl [44], X0Ts aBTOPBI METAaaHAIM3a OTMEYAIOT, YTO CO-
OTHOIIICHHS IIAHCOB, UMEIOIIKECS B JAOCTYIHBIX My0-
JUKAIUAX Ha 3Ty TeMY, MOT'YT OBITh YMEPEHHO 3aBbI-
IIEHBI.

Xopo1o U3BECTHA U OOLIETPHU3HAHA CBI3b MEXKIY
I1b u AIl. UccnenoBanue ¢ yuactuem nanueHToB ¢ [1b
nokasaso, yto AlIl 6buta BeIsiBNeHa y 4% W3 3THX Ma-
LIMEHTOB IIPH MEPBOH XKe FHIOCKONNH OO0 B TeUCHNE
6 mecsues HabmoneHus [28]. Bo Bpems kypca seve-
Hus, B TeueHue 4,8 net, cpeauuit puck pazsutus All y
oonpHBIX ¢ IIb cocraBmim 1 nHa 208 mammeHTO-JIET
HaOJIOJICHUS, TO €CTh HECKOJIBKO HIDKE, YEM B TIPEJIbI-
JYIIUX KCCIeoBanusx [45].

B nyGnukarnmu, mOCBAIIEHHON pe3ybTaTaM Mpo-
BEJCHHOI'O0 METaaHajH3a OLIEHKH OTHOCHTEIHHOTO
pucka pa3sutus All npu o6sranom 16 u mpu xopot-
koM cermenTe I1b, BkimouaBmiero 1218 nanueHToB,HE
ObUTIO BBISBJIEHO TerpadMuecKux pasuduil B pHCKe
passutust AIl ma done IIb, omHako, 6puT0 OOHapy-
KEHO, YTO UMEIOTCS JAaHHBIE O TOM,UTO KOPOTKHI Cer-
MmeHT [1b cBsi3aH ¢ MeHbIIUM puckoM 3aboneBanus All
(pucyHox 2)[46].
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Pe3ynbrarsl MpoBEAEHHBIX UCCIEAOBAHUN YKa3bl-
BaIOT Ha CYIIIECTBOBAHUE OTIPEICIEHHOTO PUCKa pa3BU-
tust AIl Ha done koporkoro cermenta I1b, HO 3TH HC-
CJIeZIOBAaHUS HE BKJIIOYAIOT NAIIUEHTOB C KUIICUHOH Me-
tarutazueit snurenua IDKII u xapaun. B pesynsrare
BO3HHKACT MMPOTUBOPEUNE B OTHOIICHUH K IJTMHE CET-
menra I1B, kak k pakropy pucka [8].

XoTsI MPUCYTCTBUE KHUIICYHOW METaIUIa3uH, Kak
TaKOBOH, NPENCTaBIET cO0O0# MpeapakoBOe COCTOS-
HHE, HAMHOTO BHIIIe MaHCH 3a001eTs All y manuenTos
¢ nuciutasueit Ha one I16. 1 3tH maHca pe3ko Bo3pac-
TAIOT C POCTOM TSDKECTH AucIiasuu [47].

Shaheen u coaBTOpHI 3a71a1KMCh BONPOCOM CYIIlE-
CTBYET JIM CTaTUCTHUYECKUW cABHUT (jedexT, morper-
HOCTB) B CYIIECTBYIOIIMX IMyOJUKAIMAX, MOCBSIIIEH-
HBIX pucKy pas3utus All mpu [1b. ABTOpHI NIpoaHanu-
3UPOBAIA BCE OLIEHKH TOTO PUCKA, OITyOIMKOBaHHEIC
Mexay 1966 u 1998 rr. v BELSICHIIIN, YTO B B HEOOJb-
IUX TT0 00BEMY HCCIICOBAHMUAX OBLIH MOJXYYEHBI 00-
Jiee BBICOKHE OIIEHKH pPHCKa, YeM B 0ojiee KPYITHBIX.
Bruto chnenaHo 3aKiroueHHE, YTO BBIPAXKEHHOCTH KOP-
pemsun mexay [1b u AIT MoxeT OBITH CHIIBHO 3aBBI-
mrena [30].

ITo mepe pocra 3a6oneBaemoctu AIl HEKOTOPBIE
HCCIIeIOBATeNN Hadald 3aJaBaThbCs BOIPOCOM, SIBJISI-
10TCs M manueHTsl ¢ [1b eMHCTBEHHBIMHU TIPEICTaBU-
TeaIMu OONbHBIX ['DPB, MMEIOIMMK IOBBIIIEHHBIH
PUCK Pa3BUTHS MaJWTHH3AINU. B mOCIIeHNe TOABI To-
SIBUJIVICH COOOIIIEHUS O CBSI3M MEXKIy JIUTEIBHBIM Te-
uenneM ['OPb u ATl (cpeaHee coOTHOLIEHUE LIAHCOB
M0 CPaBHEHUIO CO 3JI0POBBIMHU HHAMBHIAaMH 7,7). Puck
OBLT IPOMIOPIIMOHAJICH TSHXKECTH , YACTOTE U IIPOJIOIDKHU-
TenbHOCTH cummTomMoB I'OPB [17].

Taxoke BBIIBUHYTO MIPEAIION0KEHUE, YTO OIpee-
JIEHHBIH BKJIaa B pocT 3aboneBaemoctd AIl BHOCHT
spaaukanusH.Pylori. OcHoBanuem ciryskut HaGIroI€-
HEe 00paTHOW cBsi3u Mexay uHbekuumeir H.Pylori u
paseutuem IIb u AIl [48]. OmnHako OTCYTCTBYIOT
HaJIe)KHbIE MOJTBEPKICHHUSI TOTO, YTO CHIDKCHHE pac-
npoctpaHeHHoctr nHdekmu H.Pylori u poct 3a6one-
BaeMocTH AIl TNpWYMHHO CBS3aHBL, a MOJOOHEIC

HaOJIIOJICHUSI MOTYT SIBJISITCSl OTPpaKEHHEM OCOOEHHO-
creit anunemuonorud 'OPb u xennkoOakTepHOi MH-
¢bexuun [49].

Takum 00pa3oM, pa3HbIE HCCIIETOBATENN OTHOCST
K 9THOJIOTHYECKHUM (hakTopam H (akTtopam pucka pas-
Butusa All:

- 1B, 0c0OeHHO MIMHHBIIA CErMEHT;

- mucriasust Ha ¢one [16, B ocobeHHOCTH TshKe-
JIOM CTENCHH;

- I'OPB, B ocobenHocTu ¢ aHaMHe30M Oosiee 10
JIET U TSDKEJIBIM TeUCHUEM;

- TTIO/;

- MY’KCKOM I10JI;

- BO3pacT crapiue 55 JeT;

- YacToTa U MPOAODKHUTEIHHOCTh CHMIITOMOB
I'OPB;

- OKHUPCHHUE;

- TIPUEM JIEKaPCTBEHHBIX IIPEIapaToB, CHIKAIO-
mux Tonyc HIIC;

- QJIKOTOJIM3M, KypeHHe.

ITatorene3.AIl cuwnraercs HambOoyiee ITO3MHEN
CTaauei mporecca M3MEHEHUH B SIIUTEIHH HIIEBOA,
BO3HHKaIONKX y marueHtos ¢ [DPB [17,35,50-54].

Janexo He y kaxgoro nmanueHta ¢ [1b mabmrona-
eTcs mporpeccupoBanue ¢ pazputueM All, HO ecnu 310
HNPOHUCXOINT, OIyXOJIeBasi MPOTPECcCHs MPEACTaBISET
c000 MHOTOCTYIIEHUATHIN MPOIECC: MPHU COXPAHEHUH
BO3ICHCTBUS CONCPKUMOTO )KETyIKa Ha METaIlIa3upo-
BaHHYIO CIIM3HCTYIO BHAYAJIEC MOKET Pa3BUTHCS JIeTKast
JUCIUIA3Usl, IPOrPEeCCUpYIoLIas B TSKEIIYIO U B UTOTE B
ATI [55]. I1b 6e3 mucriia3uy Mporpeccupyer A0 TsKe-
JIoM tucmiasuu y 5% manueHToB B TedeHue 5 net. B To
BpeMsI, Kak Jierkast auciniasus Ha ¢one [1b mporpeccu-
PYET 10 TsKenoi y 25% nanuenTtos 3a 5 ner [47].

CymecTByromast MoJIe b KaHIIEpOTeHe3a IPeAro-
naraet, uto All mocnenoBaTenbHO MPOXOAUT B CBOEM
Pa3BUTHM CTaJUH KHIIEYHON METAIUIa3WH, JUCIIIa3HH
nerkoit crenenu (JI/I), aucmnazun TsDKENOW CTETICHH
(TH) n uaBa3uBHOM KaprmHOMEI. [TapannensHo moce-
JIOBAaTEIIEHOCTH MOP(OIOTHICCKUX U3MCHEHUH pa3BH-
BAIOTCS MTOBPEXKICHHUS TEHETHYESCKOTO arapara i Xpo-
MOCOMHBIE U3MEHEHUSI, COITPOBOKIAIOLIUECS HApYIIE-
HUEM OKCIPECCHUU T'€HOB U PEryJSALHMU KJIETOYHOIO
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uKia. XOTs IOCIEN0BaTEIbHOCTh OTUX U3MEHEHHH HE
TaK XOPOIIO M3y4eHa, KaK, HalpuMep MPH KOJIOPEK-
TaJIbHOM PaKe WM Pae MOJIOYHOM XKeJe3bl, HEKOTOPbIE
aBTOPBI YK€ NPEAIararoT CXEMbl NPOrpecCUpPOBaHUS
I1b B AIl Ha MozekynsapHOM ypoBHe. HekoTopbie Kom-
MOHEHTHI ITHX CXEM MOT'YT OBITh UCIIOJIb30BaHbI B Ka-
YeCTBE MapKEpOB BBICOKOTO pHcka pasButis AII[56-
58].Haubounee qacroe noBpexaenue renoma mpu I1b -
MHaKTHUBALUATCHA-CYTIPECCOpa OITyXO0MH
pl6INK4AA/CDRN2A  (xpomocoma 9p21). Ten
pl16INKAA/CDRN2A peryiupyeT KJICTOYHBINA MK,
nogasisieT reHsl CDK4 u CDKG6, 6nokupyet ¢ocdo-
pHINpOBaHKUE MPOTEHHA peTHHOOIacToMbl Rb, ipemoT-
Bpalliasi, TaKMM 00pa3oM, BXOXKAECHHE KIETKH B S-azy
MHTO3a. WnakTuBanus obenx ayutenei
p16INK4A/CDRN2A cuutaeTtcs OMHUM U3 PAaHHHX CO-
ObITHii, Beaymux K npoiudepanuu u GopMUPOBAHUIO
KJIOHA OMyXONeBhIX KieTok[57]. MuaktuBauus plé
npu AIl npoucxoauT B pe3ynbTare MyTaluy WM Aeje-
. HemaBHO ommcaH (eHOTHII ¢ METHIMPOBAaHHEM
CG (uuro3uH-ryanuH) yuactkoB xpomocom (CIMP),
9TO HOBBIA BaXXHBIH ITyTh KAaHIIEPOTEHE3a, XapaKTepH-
3YIOIIUICS METHINPOBAHUEM MHOXECTBEHHBIX ydacT-
koB xpoMocoM CG, KOTOpBIH MPEAIIoNoXKUTEIBHO UT-
paeT BaxHy ponb B pazBuruu All. Cuuraercs, 4To
U3y4eHHE 3aKOHOMEPHOCTEH THIepMETUIMPOBAHUS
MPOMOTOpA OOJIBIIOTO KOJIUYECTBA T€HOB, B TOM YHUCIIE
pl6, APC, TIMP3 (ren-cympeccop omyxoiu, CBsI3aH-
HBI ¢ UHBA3UBHOH crocoOHocThio), TERT (Gnokatop
anonro3a), RUNX3 u HPP1, MmoxeT noMo4b BEISIBUTH
HE3aBUCHMBIN (hakTop pucka nporpeccupoanus I1b B
TsoKenyro aucruiasuio nATI[59].

Eme omHoBakHoe coObITHE B matoreHese Al —
MHaKTUBaLus reHa p53. bbuio mokazaHo, 4To MyTalu-
ureHa p53 uHorza OOHAPYKUBAIOTCS TIPH METAILIa3uu
6e3 nucrtasum 1 nipu JIJI, n wactora uxX pe3ko Bo3pac-
taeT pu T/l u AIl, npuCyTCTBYS B HEKOTOPBIX HCCIIE-
noBaHusX y 80% mareHTos, ¢ eile 6oee BEICOKOH Ya-
CTOTOH TOTEPH TeTepPO3UTOTHOCTH JoKyca p53. Ects
OCHOBAaHMS TOJNaraTh, 4YTO MOBPEXJCHHE TeHa
P16INK4/CDKN2A B momapistoiieM OOJBITHHCTBE
Cly4yaeB mMpeAmecTByeT mnoBpexaeHuo pS3. Ilocne

WHAKTUBAIMHU P53 oTMedaeTcsl TCHACHIMS K IMOSBIC-
HUIO TETPAIIONIHBIX U AHEYIJIONIHBIX KJIIOHOB KIIETOK
[57, 60].

Al pa3zBuBaetcs He B anuTenuu bapperra kak Ta-
KOBOM, a Ha ()OHe AWCIIa3uu 3TOoro snurenus. uc-
IU1a3Ms- 3TO paHee TUCTOJIOTHYECKOE MPOsIBIEHHE MO-
BpEeXIeHNs reHoMa KieTkd. OOHapyKeHHe TUCIUIa3uu
yKa3bIBae€T Ha TO, YTO HPOMCXOITUT Iposrdepanns
KJIOHA KJIETOK C HapymeHHOH auddepeHInpoBKOH, 1
BBICOKUM PHUCKOM 03JI0KauecTBiIeHusA[61].

Jucrnasust — 9iucTo MOP(OIOTUISCKAN TEPMHUH.
MHUKpOCKOITMYECKH OHA OIpPEIEIIeTCs, KaK 3aMele-
HHE KHUIIEYHOTO OJIHTENHS «OJHO3HAYHO 3JI0Kade-
CTBEHHO IEPEepOXKJIEHHBIM, HO €Ile€ HEHMHBAa3UBHBIM
snurenueM» «HeuHBa3MBHBIM» O3HA4aeT, YTO MpPO-
Lecc orpaHuyeH OasaibHOM MeMOpaHOl jkenesbl, B
KOTOpOH OH pa3BuBaeTcs. TakuMm oOpa3oM, cienayeT
pa3nuyarth JUCIUIa3HI0 U MHBA3UBHBIN pak, 0COOEHHO
B €r0 paHHEH WM IIOBEPXHOCTHOH (opme, Koraa uH-
Ba3Ws OIpaHMYCHAa COOCTBEHHOM NIACTHHKON CIIU3H-
ctoii. Kpome Toro, onpeneneHue IUCIIa3UN HCKITIO-
YaeT J00ble PeaKTUBHBIC, HAPUMEpP, BOCIAINTEIb-
HBIC, W3MEHEHHS B  CIH3UCTOH,  KOTOpBIE
MHUKPOCKOIIMYECKH MOTYT OBITh TPYAHOTIMYUMBI OT
muciiasun[62, 63].

Cameron uCarpenter[64] B cBoeM mcclieI0BaHHH
mucruiasun npu [1b obparmmu ormerwnu, uto Al
MOTJIa Pa3BUBATHLCS B JIIOOOM MeCTe CIIM3UCTON MHIIe-
BOJa, TJ€ MPUCYTCTBOBAJA KHIIEYHAas MeTaIula3us.
OTH naHHBIE IPOTUBOpEYAT BRICKA3aHHON paHee Hjee,
gyto All pa3zBuBaercs Tompko BOIm3u [1KII u z-muann
B caMOl mpokcuMalibHOM Touke cermenTa I1b.

Ha pucyHoxke 3noka3zaHa ynpoImieHHas cxema Ipo-
necca pa3sutust All va pone I1b. [Iponecc HaunHaeTcs
C TGHETHYECKHX WM3MEHEHUH (aKTHBAaLlMM OHKOTECHOB
W/WITM MHAKTUBALIUH T€HOB-CYIIPECCOPOB OITyXOJIEBOTO
pocrta), 3aIycKaeTcs pocT MaTONOTHYECKUX KIETOK H
HoCJIe HaKOIUIGHHS Iiesioro psana nospexaenuit JJTHK
(hopMHUpYyeETCs OIYXOJIEBBIHA KJIOH, CIIOCOOHBIH K aBTO-
HOMHO#1 mposindepanny, 3J10Ka4eCTBEHHOMY POCTY H
MHBA3UH OKpYyKaromux TkaHed. Eme no MmomenTa 00-
pa3oBaHMsl MHBA3MBHOW OIMyXoJid (POPMHPYETCs JHC-
IUIa3usl, KOTOpast MOXeT ObITh OOHapyXeHa NP MHK-
pockormuu [18].
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e  ARTHERAIHA

NpOTOOHKOTCHOE

* I HaKTHEANHA T€HOE-
CYMPECCOPOE OMYIOIEEOTD

pocTa

. YCKopeHHE POCTA KIETOK

!

[loEHIMEHHAA IPONH Bepanu a

l

HHEa3HEHELf pak

reHeTHYeCKHY HaMeHeH il

reHeTHHYEeCKHE H3MeHeH Hil

IIporpeccHpoBaHue

IIporpeccHpoEaHu e

Puc. 3 Bozmoorchas nociedosamenbHocmy 2eHemudcekux usmeHeHull na ¢one nuwesooa bappemma, npueoos-
WUX K A0eHOKapyuHome nuuesood

3axurouenne. Takum 00pa3oM, BO BTOPOil moJI0-
BuHe 20-ro Beka mpobseme All yaensioch mpucTalib-
HO€ BHUMaHUE, YTO MO3BOJIMWIO K KOHIY 1990-x ronos
c(hopMHUpOBATH JCTANBHBIC MPEICTABICHUS O IPOHC-
XOXKJICHUH 1 3aKOHOMEpHOCTsIX pa3Butus All, a Taxxke
HU3YYUTH €€ PAacCIPOCTPAHCHHOCTh B PA3IIMYHBIX IIOITY-
JAIAAX U CO37aTh GYyHIAMEHT U HOAPOOHOTO H3yde-
HHUs 5TOro 3aboeBanus B 21-M Beke.
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Abstract
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The problem of modern gastroenterology is the treatment of neuromuscular diseases of the esophagus and
gastroesophageal reflux disease on the background of hiatal hernia.

Annomauusn

Ilpobnemoii cogpemenHol 2acmpIHmMePoONoUU ABIAEMCS IeHeHUe HEPEHO-MbIUEYHbIX 30001e6aHUll nuuye-
600a u 2acmpo33opazeanvHoOU-pehioKCHOU b0e3HU HA (hoHe SPbIoC NUWEBOOH020 OMEepcmus ouagdpazml.

Keywords: gastroesophageal reflux disease, achalasia of the cardia, esophagocardiospasm, complications
of laparoscopic antireflux operations, repeated and subsequent surgery.

Knrouesvie cnosa: cacmpossoghazeanvruaapeduiokcuas 60aesHb, axaiasuskapoul, 330Qazokapouocnasm,
OCJIOCHEHUA JZaI’lapOCKOI’lult€CKuxaHmupenglIOKCHblx onepauuﬁ, noemopHas u nomedyiou;aﬂ onepayust.

Beenenne.

JInpupyromee Mecto cpeau 100pOKaueCTBEHHOIM
MaToJIoTHH nmumieBoja 3aauMaet [ OPB Ha dhoHe rppokn
mumeBogHoro oTBepets auadparmer (ITIOM) [1,2].
[NosBnenne 3(h(HEKTUBHBIX MEIUKAMEHTO3HBIX METO-
JIOB JICUCHUS MIPUBEIIO K CHIDKCHHUIO MTOKA3aHUN XUPYP-
rudeckoro Bmewartenscrsa npu I'OPb [3.4]. Ognako,
KOHCEpBaTHBHAsl Tepanusi He B COCTOSIHUM yCTPaHHUTh
aHaTOMH4YecKHe U (U3MOJIOTHYECKHE HAPYIICHUs, y
narueHToB ¢ [ OP B couetannu ¢ ['TIO/]. Menukamen-
To3Has Tepanus ' OP He mpUBOIUT K U3NIEUYECHHUIO, a Ya-
CTO JaeT JIMIIb BpeMeHHbIH 3ddekr [5]. Hamnuue
60IBIIOr0 KOJMUYECTBA XMPYPTUYECKUX METOAMK II0
koppexrmu I'TIO/], mo maHHBIM OTEYECTBEHHBIX U 3a-
PyOEKHBIX aBTOPOB UX 0KoIo 100, Tak 1 HEe TIPUBEIH K
BBIPA0OTKE €JMHOW TaKTHKU B XUPYPTUYECKOM Jiede-
HHUH 3TOH MaTOJOTHHU. DTO CBSI3aHO C HEYJOBJIETBOPHU-
TEJILHBIMH PE3YJbTaTaMH, KaK B OJIVDKalIIMH, Tak ¥ B
OTJAJICHHBIH NOCIIeonepannoHHbIi nepuos [6,7,8,9].

Heo6xoanMocTh B BBIIOIIHEHUH TIOBTOPHOH OT1e-
panuu B pe3yibTaTe HEYAOBIETBOPUTEIBHBIX PE3YIlb-
TaTOB BO3HUKaeT y 3-6% manuentoB. Haubonee pac-
MPOCTPAHEHHBIMH [IOKA3aHUSAMHU SIBISIFOTCA BO3BpaT
cumnromos I'OP [10,11]. J.E.Richter (2013) cuuraer,
YTO MPOBENCHUE TPEThe 1 Oojee MOBTOPHOH omepa-
ouy, npuHOcUT ycmex Jymmb B 50% ciydaes
[12].B.B.AnuieHko u coaBropsl (2014) npeacraBunu
OIBIT 67 PEKOHCTPYKTUBHBIX ONEpaLUil. «[OpoImux» 1
«OTIAMYHBIX» pe3ysbTatoB — 13 (22,8%) [13]. Takum
o0pa3oM, Hamla 3aja4a - OLEHUTh BOZMOXKHOCTB U (-
(heKTHBHOCTD TPOBEIEHMSI MOBTOPHBIX M IIOCIEIYIO-
UX OTepanuii ¢ IEeNbI0 KYMHUPOBAHHSA PEIHIUBOB
I'2P.

Kapnunocnasm u axanasusxapauu (AK) — rpynmna
3a00JIeBaHNM, KOTOPHIE XapaKTepH3YIOTCs Hapylie-
HHUEM MPOXO’KACHUS IHIIN TI0 UIIEBOY U3-32 KPUTH-
YECKOTo crazMa U (PyHKIUH HIDKHETO 330(areanbHoro
counkrepa (HOC), a Takke TUCKUHE3NH TPYTHOTO OT-
nena numesozaa. [Ipu kapanocna3Me OCHOBHBIM SBJIA-
eTcs noBbllIeHHbIH Tonyc HOC, npu 3ToM aBneHue B
HEM 3HAUYMTEIbHO NpeBbilaeT HopMmy [14,15]. Ilpu AK
nasnenue B HOC He KpUTHYHO, OJHAKO MPOUCXOAUT
HapylIeHHe CBOEBPEMEHHOTO paccialieHus mocien-
HETO TpH MpoxoxaeHuu numu. Cpean Oone3Hel mu-
meBoaa AK m kapanocnasM 3aHMMAaeT TPEThE MECTO
MOCJIE paka U 0’KOTOBBIX CTPHUKTYp muiieBoaa. [Ipuuem
KIMHAYECKas MpaKTHKa CBUAETEIBCTBYET O TOM, YTO
JKeHITHEI mmoBepskeHsl AK darie myxanH (55,2% u
44,8% COOTBETCTBEHHO), IIPX ATOM HaHOOJIBIINN TPO-
LIEHT 3200JIEBaEMOCTH MPUXOUTCS Ha TIEPHOJL MEXIY
20-50 rogamu XW3HH, TO €CTh MOpaXkaeTcs Hawmbojee
paboTocniocoOHbIi Bo3pact[16,17,18,19].

Marepuajbl 1 METOABI.

[IpencraBnen onbIT BeimoaHeHus 1200 onepanuit
y nanuenToB ¢ I'DOP Ha ¢one I'TIOJ]. Bce omepanuu
BBITMOJTHSJIMCH  JIATAPOCKOIIMYECKUM JoCTymoM. Hc-
MTOJIF30BATTUCH CIIEAYIONME BHUIB (DyHIOTUIMKAIINIL:
¢yspommkanus no Hucceny-Pozertn-704, ¢ynmo-
mkanus no Hucceny-490, dynnommkanus no Tyne-
6. DPPeKTUBHOCT NMPOBEJICHHBIX ONEpaIMidi MBI Olle-
HUBAJIM UCXOJS M3 JKaJoO MAIlMeHTOB, JaHHBIX JHIO-
CKOITMYECKOTO M PEHTT'CHOJOIMYECKOro 00Cien0Ba-
Huil. U3 Hux 50 (4,8%) manueHToB MOJIBEPTIIUCH TO-
BTOpHOM  omepanuu.  IlokazaHusiMM  SBUJIOCB:
KpOBOTeUeHHe, cToWKas nucarus, peruans [ OP.

OmHaKo OCHOBHBIM ITOKa3aHUEM SIBHJICS PEIHIUB
I'DP. B pannem mocrneomnepairionHoM mepuonae (10 1
Mecsna HabmoaeHus) peruaus [ OP nuarHocTrpoBaH
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y 8 (0,8%) marmmeHTOB, B MO3JIHEM IIOCIICOTIEPALINOH-
HOM riepuoze (6oee | Mecsma HabmoneHwst) y 63 (6%)
n3 1200 6onpHbIX. M3 71 nanumenTa ¢ penuausom ['OP
40 0oJBHBIM OBLIH BBITTOJIHEHBI HOBTOPHBIE OTIEPALHH.
31 manMeHT OTKa3aucs OT PEeKOHCTPYKTHBHOI omepa-
MM, UM OblJIa Ha3HaYeHa KOHCEpBATHBHAs TEpamus -
MHTHOUTOPBI NMPOTOHHOM TOMITBI «II0 TPEOOBaHHION.
JanHas rpynmna OOJBbHBIX PEryJIsiPHO IPOXOIUT 00cIe-
JIOBaHWE B HAIICH KIIMHUKE, CBOEC KA4eCTBO )KU3HU pac-
[IEHUBAIOT KaK OoJiee MM MeHee YIOBICTBOPUTEIHHOE.
Taroke mpencTaBiIeH ONMBIT BHIIOTHEHUS 353 Ma-
JIOWHBA3UBHBIX XUPYPTHUECKIX BMEIIATEIBCTB TI0 TO-
BOJYy HEPBHO-MBIIICYHBIX 3a00JIeBaHMIA MHINEBOA
(axanaszuskapauu U Kapauocnasma). BeceM nmarnueHnTam
BBINIOJHSJIACH  JIAMIAPOCKOMMYecKasn30(harokapamo-
MUOTOMUS 10 'ennepy, NonogHeHHas nepeaHe Moau-
¢unmpoBanHoO# remudyHorukanueii no opy c sie-
MeHTamMu  330daropynnopaduullopra-Kakoda. B
JanpHeimeM 34 manueHTa MOJBEPIINCh MOBTOPHBIM
onepauusaM. [TanneHTsl pa3zaenensl Ha 2 rpynnsl. [lep-
Bas - penuanB | Tuma (2 onepanyu ¢ IpUMEHEHHEM Ma-
JIOWBA3UBHBIX XUPYPTHUECKUX METOIUK), BTOpas - Ma-
IUCHTHI ¢ penuanBaMu 3 tuma (22 omepanuu B BHIC
SKCTHUPIAINA THUIIEBOA, U3 HUX 14 OTKPBITBIM JOCTY-
oM, 8 ¢ MPIMEHCHHEM MaJIONHBA3UBHBIX METOIUK).

PesyabTarsl.

Kak 65110 cka3ano Beimre, 50 mamueHTaM BBIIOJI-
HEHbl IOBTOPHBIE XHUPYPTUYECKHE BMELIATENILCTBA.
KpoBoTeuenne B paHHEM MOCIIEONEPALIMOHHOM TI€PH-
one Habmoaanock y 3 (6,9%) 6onbpHbIX. B nByX ciy-
Yasx JaHHOE OCJI0KHEHUE YAAJI0Ch IMKBHIUPOBAT J1a-
MIAPOCKONUYECKUM JIOCTYIIOM, @ OIHOMY OOJIbHOMY
BBINOJIHEHA JIaniapoToMusi. McTouyHnKaMu KpoBoTede-
HUSI SIBIJIMCH: TPOAaKapHbIE MPOKOJBL y 2 (66%) marm-
€HTOB, KOPOTKHE cocy bl xkemynka y 1(34%) 6onpHoro.
ITo moBoxmy nucdaruu 1 (2,5%) OonpHOMY BBIIOTHEHA-
pedynmomumkamus no HucceHy, MpUYIMHON SBHIOCH
HATSDKEHHE JKEITyI0YHO-CeNIe3eHOTHOM CBSI3KHU (BCIIEeI-
CTBHE paHee He NePeceYeHHBIX KOPOTKHX COCY/I0B JKe-
nynka). Hanbosee 4acTbIM OCIIOKHEHUEM, Kak OBLIO
ckazaHo paHee sBuics peruaus ['OP - 40 (80%) cmy-
yast. 35 (87%) manueHTaM ¢ peuuauBOM pedlIOKC-330-
(aruta omnepanuy BBIIONHEHBI JIANAPOCKOIIMYECKUM
noctymoM, B 5 (13%) ciydasix Oblia KOHBEpPCHSI K Jia-
MApOTOMHM, ITOKa3aHMEM K KOTOPOH SBISIICS BBIpa-
JKCHHBII CITaeYHBIN mporecc.Bo BpeMs oneparyn BbI-
SIBJIIEHBI CIIEYIOIIKE MpUYMHbI peunausa ['OP, npen-
CTaBJICHHBIC B Tabmwmme 1.

Ta6nua 1
IIpuYHHBI ¥ YaCTOTA PEIIHBA racTPo330dareaLHOro peduirkca
KonnuecTBo 60NBHBIX
[Ipuunner:

Abc. %
JecTpyKIus MaHXeTHI 20 50
JlecTpyKuus 1 MUTpaLys MaHKEThI 7 17,5
Murparusi MaHXeThI 5 12,5
DeHOMEH «TeIeCKOoIIa 6 15
Poramnmsa maHxeTsl 1 2,5
«Ilecounsle yaceDy 1 2,5
Bceero 40 100

Kak BuiHO U3 IIpecTaBIeHHON TaOIuIBl HanboJiee YacTo MPHYMHOM SABUIACH JECTPYKLHUS, T.€. TOJTHOE UIH
YacTHYHOE paspylueHne chopMUpoBaHHON QyHIOIUIMKAIMOHHON MamkeThl y 20 (50%) manuenTos (puc.1).

Puc. 1 Jlecmpykyus pyHOONIUKAYUOHHOU MAHIICEMbL
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[NpuumHa NecTpyKIHU MO HAIIEeMy MHEHHIO - H3-
JIMIIHEE HATSDKEHUE KOPOTKHX COCYIOB xemyaka. Ore-
panust 3aKII04aiach B PEKOHCTPYKIMU MAHKETHI, C Tie-
peceueHneM KOPOTKHX COCYJOB KETyIKa M BBIMOJIHE-
HUM  omepaid  mo  Hucceny. [JlecTpykuus ¢
OJTHOBPEMEHHOM MHIpaIieil MaH)XEeTKU 4epe3 MHIIe-

BoaHOe oTBepcTue auadparmel (II0/I) B cpefocTenue 7

(17,5%), mpuanHOM, Kak MPaBWIIO, SBIIACH YUpe3Mep-
Hasl (pu3ngecKast Harpys3Kka MaleHTa B ITOCIICoTeparti-
OHHOM Triepuozie. B oHOM cityyae mapals3odareanrbHON
TPBDKU MPUYMHOMN OKa3aJiCsl He UCCEUEHHBIN TPhIKEBOM
MEIIOK. Murparys MaHXKeTKH ¢ OOJIEBBIM CHHIPOMOM
Obuta y 5 manmentoB (12,5%). [IpopesbiBanne HOXEK
auadparMbl — CIECTBUE JaHHOTO OCIOKHEHHs (puc.2).

Puc. 2 Muepayus ¢pynoonnuxayuoHHotManicensl

DeHOMEH «TelecKornay OblI KOHCTaTHpoBaH y 6 (15%) 6onpHEIX (prc.3).

Puc. 3 @enomen «meneckonay unu «ckonvsawuil Hucceny

K Takomy OCJIO’KHEHHIO ITPHUBEIIN HCIIOIb30BAHUE
paccachIBaIOIIEro MIOBHOTO MaTepHaia MK YIINBaHHE
HOXeK JradparMel MpH KOPOTKOM IHIeBoje. Poranus
MaHXeThl BOKpYr mumesoga y 1 (2,5%) mammenra,
ObuTa CBs3aHAa C NPOpPE3bIBAaHWEM IIIBOB IepeaHei
CTeHKH muieBoa. CHHAPOM «IECOYHBIX YacCOB)» BBI-
saBieH y 1 (2,5%) 601pHOTO0, K JAHHOMY OCJIOKHEHHUIO
MPHUBEJIO OIINOOYHOE HCIOIB30BAHUE TEJIA JKEIyAKa B
nporecce GopMHUpOBaHUS (YHIOIIIMKAIIMOHHON MaH-
JKeTbl. BUABI PEKOHCTPYKTUBHBIX BMEIIATENLCTB: Pe-
¢ynnommmkanust no Hucceny-Poszertu 21 (52,5%), u3
KOTOPBIX O/IHAa BBITIOJIHEHA C HCIIOJIb30BaHUEM Y-00-
Pa3HOTOANIOTPAHCIUIAHTATA HA MNHUIIEBOJHOE OTBEp-
ctue nuadparMel; pedynpomkanus no Hucceny 15

(37,5%); mo Hopy 3 (7,5%), kpypopadus 1 (2,5%). U3
40 namuenToB y 22(55%) momydeH OTIMYHBIA, XOpO-
LM U yJIOBIETBOPUTEIBHBIN pe3ynbTathl, y 18 (45%)
JUarHoCTUpOBaH MOBTOpHBIM peruaus ['OP. Pesyinb-
TaTHI MMOJYYEHBI ¢ MCIOJIb30BaHueM HIKajbl A.Visick.
9 GOBHBIX OTKA3aJIMCHh OT BTOPOH PEKOHCTPYKITHH, a 9
COTJIACHJIUCh Ha MOBTOpHYIO omepanuio. M3 9 mo-
BTOPHO OTIEPHPOBAHHBIX MAIMEHTOB Y 3 penuans [ OP
HE BBISBIIEH, ¥ 6 CHOBAa BO30OHOBIIINCH IIPEXKHHE JKa-
J00BI, 5 U3 HUX OTKA3aJMCh OT ONepauyu, 1 OOIbHON
COIJIACHJICSL Ha TPEThI0 PEKOHCTPYKTHBHYHO OIepa-
LUI0, Pe3yJbTaT OKa3ajcs HEYJIOBIETBOPUTEIbHBIM.
ManeenpencrasieH rpaduk pe3yIbTaTHBHOCTH PEKOH-
CTPYKTHBHBIX orepanuii (puc.4).
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Puc. 4 Pesynomamugnocms peKoOHCMPYKMUGHbIX onepayuil

Kak BHIHO U3 IIpeACTaBICHHOTO rpadyKa pe3yib-
TaTUBHOCTB ITOCTIE IEPBOH PEKOHCTPYKIIMU COCTABISET
55% monoXKUTENbHBIX pe3ynbTaToB U 45% HeynoBie-
TBOpUTENbHBIX. [locne BTOpOI nmonoxurensHeIx 33%
HEYJOBJIETBOPUTENbHBIX 67%. Ilocne TpeTbeil pexoH-
ctpykuuu B 100% ciyyasx HeyJIOBIETBOPUTENbHBIN
pe3ynbpTaT.Bo3HUKHOBEHHE peluANBa B paHHEM IIO-
CJICOTIEPAllMOHHOM IIEpHOJE MBI HMHTEPIPETHPOBATII
KaK TeXHHUYECKYIO ITOTPEIIHOCTh XUpypra, Ha 40 marm-
eHTOB mx okazaiock 7 (17,5%) cmywaeB. 13 HuX Ha
JIOJIFO IECTPYKIINU MaHKETHI PHILTOCH 2 (29%) marm-
eHra, murpanus MamkeTsl 1 (14%), ¢peHomen «rerne-

MBcero W Pawnnik nfo neprog

ckomay 2 (29%), poranus MamkeTs! 1 (14%), «mmecou-
HbIe yacel» 1 (14%). PermuB B mo3gHeM mocineornepa-
LMOHHOM IIepHoJie OBbLI CBSI3aH CO CIEIYIOIIUMHU IPH-
YMHAMU: Ype3MepHast (U3uuecKkas Harpyska, OXHpe-
HUE, NPEKJIOHHBIM BO3pacT (MHBOIIOIMSA CBSI30YHOTO
anmapata [10/]), HecoOOeHUE AUETHYECKUX PEKO-
MeHaanuii. Takux manueHToB okazaiock 33 (85%). B
JTAHHOM TIEpHOJIe NECTPYKIMS MaH>KEThl OTMeueHa B 20
(61%) ciyuaeB, AECTPYKILHMS U MUTPALUsl MAHXKETHI 6
(18%), murpanus mamxetsl 4 (12%), heHOMEH «Teme-
ckoma» 3 (9%). Ha cnenyromem rpaduke mpeacras-
JICHBI CpOKU Bo3HHKHOBeHUs perauBa [ TIO/] (puc.5).

Nosgumi nfo nepuog

Puc: 5Cpoxu 603nuKHOGeHUs peyuousa pbidicu RUUEeso0H020 0meepcmus Ouagdpazmol

J171s1 OTIEHKH pe3yJIbTaTOB MPOBEIEHHOTO JIEUSHUS
AK u xapamocnasMa B MOCJI€ONEPAMOHHOM TEpHOJIe
MIPOBOIMIINCH 00CIEIOBaHUS: SHIOCKONHUS, PEHTTEHO-

CKOITHsI IUIIEBOJIA C KOHTPACTUPOBaHHEM, 330(daroma-
HOMETpPU. Ilokasarenu JAaBJICHUA B HH)XHEM IIMIIIC-
BogHoMm cunkrepe (HIIC) mocne omepaumu orpa-
JKeHbI B Tabmwue 2.

Tabmuma 1
Iloka3zare/iu JaBJIeHUs] B HU2KHEM NMHUILEBOAHOM c(puHKTepe
3HaueHHe Iloxa3aTenn
Ho onepanuu ITocne onepauu
MunuManbsHOE 19 5
MakcumanabHOe 61 26
Cpennee 37 17

Hcxonst u3 Tabauisl BUIHO, YTO CPETHHH ITOKa3a-
tenb pasinenuss B HIIC go omepauuu cocraBui 37
MMPTCT, YTO TIPEBBINIAET ITOKa3aTeny 0ojIee 4eM B J[Ba
pa3a.Ilo 3TUM HaHHBIM MOKHO CYAMTb, UTO JaBJICHHE B
HIIC cum3uiock 10 HOPMAIBHBIX BeIH4YUH. J[aHHBIE
Pe3yIbTaTHl OKA3bIBAIOT BEICOKYIO A(PPEKTHBHOCTH B
neueHnn AK 3HIOXUPYPTUIECKHM METO/IOM.

OTnaneHHbIE Pe3yNbTaThl IHAOXUPYPTHUECKOTO
nedeHus y manueHToB ¢ AK oleHMBATUCh HAMHU 1O
mkajge kauecTBa ku3Hu QOLSF-36. ITanmentam ObLia
MpeJUIo’KEHAa aHKETa, COCTOsAMAas u3 36 BOIPOCOB, IO
KOTOPBIM OIICHUBAJIOCh KAYECTBO KM3HHM OCIIE Omepa-

u. Cpoky HaOIIIOICHNS COCTABIISUTN OT 6 MECSIEB 10
20 mer.
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Ta6numa 2

Ouenka kavyectTna ku3Hu no mkaje QoL SF-36 y nanueHToB ¢ axajazueikapauu

Pesynprar

KomndgecTBo mamueHTOB

Aoc. %
OTIUYHBIA ¥ XOPOITHA 294 83,3
Y 1OBIETBOPUTEIHHBII 25 7,1
HeynoBneTBopuTeIbHBIN 34 9,6
Bcero 353 100
34 nanuenra ¢ AK moce nedeHus SHIOXUPYPIU- BrIBOJbI.

YEeCKUM METOJIOM OOO3HAYMJIM CBOE KAauyeCTBO YKU3HHU
KaK HEYyJJOBJIETBOPUTEIILHOE, CBSI3aHO 3TO C BO3HUKHO-
BEHHMEM peluarnBa 3aboseBaHus. Bee mocneonepany-
oHHble peuuauBbl AK MBI moapasgenuiau coriacHo
kinaccupukarmun  AJL.I'pebnea, B.X.Bacuienko
(1995) na 3 tuma. Permumus 1-ro tima (HeaddekTns-
HassmuoTomust HIIC) mposiBiser ceOst B paHHEM TIOCIIe-
OTIEPAIIMOHHOM IIeproje. DTOT TUI PELUINBA AUArHO-
ctupoBaH y 12 (35%) mammenrtos. [lns ycTpaHeHUs
mucharny 9 MalMeHTaM BBIIOJIHIUIM PETanapocKo-
IO, PEMHOTOMHIO C OTINYHBIM dddekrom. Tpem na-
I[HEHTaM, BCJIEICTBHE UX OTKa3a OT IOBTOPHOM omepa-
I[H, BBINOJHWIN SHJIOCKONNYECKOE UHTPACHUHKTED-
HOE BBeJICHUE OOTYJIMHHUYECKOro TokcuHa A ([ucropt
250 emmumn) c¢ xopomnM dddekroM. Permaus 3-ro
TUMa (ATOHUS MHILEBO/IA) CBSI3aH C MPOTPECCUPYIOIIUM
HapyIIEHHEM IEePUCTANBTHKY IHIIEBOJA, BCICICTBH-
MaraHrino3a ero rpyqHOW 4YacTH, XOTS JaBJICHHE B
HIIC npu 5TOM HE BBIXOAMT 3a Npeaesbl HOpMblL. [uc-
(harus posiBIISIETCS HA cpokax 5-10 u Gonee net. aH-
HBII THT penuauBa OBUT THATHOCTHUPOBaH y 22 (65%)
601bHBIX. TakTHKA JICUEHUs, CIeayomas:

- TOpaKOJIAIIApOTOMHS, SKCTUPIAIMS MUIIEBO/A C
TUIACTUKOU cTeOJIeM XKelyIKa M HaJIOKeHHeM 330(aro-
ractpoanactomosa (O1'A) Ha 1miee BHIMOJIHEHO 6 Malu-
eHTaM;

- BHJICOTOPAKOCKOIMYECKasi SKCTUPTAIHS TTHIIe-
BO/Ia, JIAIapOTOMHSI, TUIACTHKA MTHIIEBO/IA CTEOJIEM XKe-
nynka ¢ OI'A Ha mee BoinosiHeHo 10 manueHTaMm;

- BH/ICOTOPAKOCKONMYECKash SKCTUPHALUS TTHIIe-
BOJIa, BU/ICOJIANIAPOCKONNYECKasl IUIACTHKA IHIIEBOJIA
ctebieM xemynka ¢ OI'A Ha 1Iee BHITOTHEHO 6 TMalu-
SHTaM.

XUpYyprudecKuil JOCTYIl y NAUEHTOB C pELUAN-
BOM 3 THIA OTIPEAEISIICS MHAUBUIYAIbHO.

O06cy:xneHue pe3yabTaToB.

I'OP na ¢one I'TIO/] u AK sBnstOTCS OJHUMH U3
BEeAYIIUX  3a00JE€BaHMN  KENyJOYHO-KUIIETHOTO
TpakTta. Jlo HAaCTOSIIEro BPEMEHHU TaK U HE ONpe/eit-
JIOCh €IMHOTO MHEHMS B JICYEHUH JaHHBIX MATOJIOIHH.
Xupypruueckuid MeTo nogpaszymenaet 6onee 100 Bu-
JIOB OTlepalLuii, OTHAKO HU OJIHA U3 CYLIECTBYIOIIHUX HE
MCKIII0YaeT BO3MOXKHOCTH peruanBa 3aboneBanuid. 1o
HalleMy MHEHHIO, 1 MHECHHIO OOJIBIINHCTBA XUPYPIOB
omeparnusmMu BeiOopa sBnstorcss Huccen, Huccen-Po-
3eTTH, ['emnepa. OCHOBHBIME MPUYUHAMHU MOTYT CITy-
KWTb: OTCYTCTBHE OTIBITA XUPYPTa, HE COOIOICHE T1a-
[IUCHTAaMH OTPAHWYCHUS (U3UUECKOW HArpy3KH U -
eThl. YTo e KacaeTcsl MOKU3HEHHOW KOHCEPBATUBHOM
TEpaIuy, TO 3TOT BEIOOP OCTAETCs BCErza 3a MaIieH-
TaMH.

1. OCHOBHBIMHM NpPUYMHAMHU IMOBTOPHBIX OIEpa-
Uil SBISIMCH penuaAuBhl 3a0oneBanuit npu I'OP Ha
¢done I'TIO: nectpykuust u (vnm) Murpanust GpyHIo-
IUTMKAIMOHHBIA MamkeThl- 32 (80%) cimyvaes, deHO-
MeH «Teneckona»- 6 (15%), npu axanasumkapauu pe-
muanBe 1 tuna 12 (35%) u 3 tumna 22 (65%).

2. BouBneHBI crenyrommpe IOKa3aTeId PEKOH-
CTPYKTHBHBIX OIEPALM: PE3yJIbTaTUBHOCTH IIOCIC
MEPBOI PEKOHCTPYKIMH COCTABIAET 55% OTIHMYHBIX,
XOPOIINX U YAOBICTBOPUTEIBHBIX PE3YJIBTATOB U 45%
HeyJoBIeTBOpUTENbHBIX. [locime BTOpPOW OTIMYHBIX,
XOPOIIMX U yJIOBICTBOPUTENBHBIX 33% HEylOBIETBO-
pUTEnbHBIX 67%,m0cne TpeThe pPEeKOHCTPYKLUH B
100% ciaydasx HEyIOBICTBOPUTEIBHBINA Pe3yNbTaT.

3. ManouHBa3uBHBIE BMELIATEIbCTBA B BUJIE OIIC-
pauuun Huccena u I'euiepa [no/KHA IIPOBOAMUTHCS
OIIBITHBIMHU CIIEINANICTAMH, B IIEHTPAX BIIAACIOIINMHU
HE TOJBKO JIANapOCKONMMYECKUMH BMEIIATEIbCTBAMH,
HO ¥ MMEIOLINMH OTBIT OTKPBITHIX aHTHPE(IFOKCHBIX
onepanuil pu JaHHBIX NaTOJIOTHUIL.

4. TlampeHTaM, KOTOPHIM BBITIOJIHEHBI aHETHpE-
(IIoKCHBIE Onepanys AOJDKHBI TIIATENBHO CJIE0BAThH
periIaMeHTy >KHU3HH, TNPHIEPKHUBATHCA JUETHUYECKUX
PEKOMEHALN, KOHTPOJIMPOBAaTh BEC M COONIONATH
orpaHuueHne (HU3NIECKOil Harpy3Ku.
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The article describes the use of technology for the development of critical thinking in English lessons. Exam-
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One of the most interesting modern technologies
in the field of education is the technology for the devel-
opment of critical thinking. Critical thinking, i.e. crea-
tive, helps a person to determine his own priorities in
his personal and professional life, involves taking indi-
vidual responsibility for the choice made, increases the
level of the individual culture of working with infor-
mation, forms the ability to analyze and draw independ-
ent conclusions, predict the consequences of his deci-
sions and be responsible for them, allows to develop a
culture of dialogue in joint activities. These factors de-
termine the relevance of the technology for the devel-
opment of critical thinking [1]. In my lessons, | use the
following techniques of critical thinking technology:
cluster, true or false sentences; confused logical chains;
role play; search for answers to the questions posed.

1. Cluster. When studying the topic "Flora and
Fauna", students look at the cluster and try to determine
the class of animals and the habitat of these animals.
Next, students read the text and compare their assump-
tions with the information in the text. For example, to
the question "Where do animals live?"

Clusters are used both at the stage of calling and at
the stage of reflection; they can be a way of motivating
mental activity before studying a topic or a form of sys-
tematizing information based on the results of passing
the material. Depending on the goal, the teacher organ-
izes individual independent work of students or collec-
tive activities in the form of a general joint discussion.

2. Table "Z-H-U" ("I know - | want to know - |
learned."

One of the ways of graphic organization and logi-
cal-semantic structuring of the material.

The form is convenient, as it provides for an inte-
grated approach to the content of the topic.

Step 1: Before getting to know the text, students,
independently or in a group, fill out the first and second
columns "I know", "I want to know" [2].

Step 2: In the course of acquaintance with the text
or in the process of discussing what has been read, the
students fill in the "Found out™ column.

Step 3: Summing up. When studying the topic
“The United Kingdom of Great Britain”, students be-
fore reading the text about Great Britain.

3. Catch the mistake. For the Adjectives topic, |
use this exercise. When completing the assignment,
mistakes are made on purpose in order to correct the
sentences. For example, "Degrees of comparison of ad-
jectives":

1) Cows are bigger than lions.

2) A tiger is angrier than a fox.

3) A giraffe is the more beautiful animal.

4) A monkey is funniest animal.

5) Elephants bigger than bears.

6) A crocodile longer than a fish

4. Keyword storytelling. At the lesson “The Re-
public of Kazakhstan. Geographical Position and Pop-
ulation students compose a story on this topic. Thus,
this makes it easier for them to compose sentences, as
they see the approximate structure of the story [4].

5. Reading intermittently allows

* interest,

* engage in meaningful reading.

An example of working with the text "Environ-
mental Problems".

Stage 1 - challenge. Why is the work exactly
called? What environmental problems can you name in
our world?

Teacher: Why is the text called "Environmental
Problems"?

S1 - The text involves young generation to protect
the world.

S2 - People forget about environment.
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S3 - Environmental problems are the main prob-
lem in the world.

Teacher: What will be at the end?

S1 - | think the statistics are given.

S2 - To my mind, people call to protect the nature.

Stage 2 - comprehension. Reading the text in small
passages with a discussion of the content of each and a
forecast of the development of the plot.

The necessary stops are highlighted in advance in
the text - depending on the size of the text. During these
stops, questions are asked that encourage critical think-
ing. Emphasis should be placed on high-level issues.

Stage 3 - Reflection. Closing conversation. At this
stage, the text again represents a single whole. The
forms of work with students can be different: writing,
conversation, joint search, choice of proverbs, creative
work.

6. Thin and Fat Questions. Students are encour-
aged to formulate thin and thick questions to the topic.
Further, the teacher determines the type of question. As
you work with the table, questions are written in the left
column that require a simple or monosyllabic answer.
In the right column, questions are written that require a
detailed, detailed answer. After the answers to these
questions are voiced, students are invited to read or lis-
ten to the text, find confirmation of their assumptions
and answers to the questions [5]. At the stage of com-
prehending the content, the technique serves to actively
fix questions in the course of reading, listening; in re-
flection - to demonstrate understanding of the past. At
the stage of reflection, the task is to compose another
3-4 thin and thick questions, enter them in the table,
work with questions in pairs, choosing the most inter-
esting ones that can be asked to the whole group.

At the lesson on the topic "Famous People of Ka-
zakhstan™ | invite students to talk about the biographies
of writers (A. Kunanbaev).

When and where did he live?

Have you read any of his stories?

What were they about?

What were the characters like?

What do you know about him and his life?

7.Sinkwine.

Comes from the French word "cing" - five. This is
a five-line poem. Used as a way to synthesize material.
Laconic form develops the ability to summarize infor-
mation, to express thoughts in a few meaningful words,
succinct and concise expressions. Experience shows
that cinquain can be useful as:

1) a tool for synthesizing complex information;

2) a method for assessing the conceptual baggage
of students;

3) means of developing creative expressiveness.

In English lessons, the use of sinkwine helps to
solve many different educational problems. Let us out-
line some of the possibilities of this technique.

Sinkwine as a technique for setting the topic of the
lesson.

At the beginning of the lesson, on the blackboard
sinkwine with the first line skipped, and the content of
the other four lines, students try to formulate the theme
of sinkwine. An example of use on the topic
"Traditions":

1) traditions

2) popular, favorite,

3) to remember, to know, to respect,

4) tastes differ,

5) superstition.

Sinkwine as a generalization of the work on the
text. At the same time, the pair organization of work
seems to be the most effective. Each couple is given 3-
4 minutes to compose a sinkwine, after which several
resulting works are discussed and then combined into
one of the clearest sinkwines. Subsequently, the final
version is used as a support for retelling the studied text.

Sinkwine as a way to check homework. Here it is
possible to organize the work as follows: while some
students answer questions about the text, others make
up a syncwine based on it. If the text has not been read
beforehand, the poem will not work, since sinkwine re-
quires a complete understanding of the topic.

Sinkwine as reinforcement of the newly learned
vocabulary. At the end of the lesson, students are en-
couraged to recall which new lexical units were learned
on the topic. The resulting work can again be used to
compose a short story on the topic.

Thus, sinkwine is a technique for the development
of critical thinking, which allows one to present educa-
tional material on a specific topic in a few words and
achieve a deeper understanding of it. It can be used on
absolutely any subject. He teaches children to find the
most accurate words and concisely convey the meaning
of the entire text in a concise form. Sinkwine enriches
vocabulary, prepares for a short retelling, teaches you
to formulate an idea (key phrase).

A wide variety of techniques and strategies pro-
vides a large field for action and reflection [6].

Techniques that 1 most often use in my lessons:
tables, keywords, cluster, various techniques for pre-
dicting material, confused logical chains, associations.
Some people like to present information in a creative,
new way. Therefore, there is a need to implement dif-
ferentiated and individual approaches. In the class-
room, the material is delivered in doses, since not eve-
ryone can work at the same pace, not everyone has the
same reading technique and level of language profi-
ciency. | adapt some techniques of technology for my
student body.

After analyzing the work on this technology, I
came to the conclusion that there are pluses and diffi-
culties in using the technology for the development of
critical thinking. Pros of using technology to develop
critical thinking: students learn:

* classify, evaluate, analyze,

» make decisions,

» work in groups and pairs,

+ work with a large amount of information,

* highlight the main thing,

* express ideas in your own words,

« select important information from what you read,
present it in a concise, concise form.

The technology for the development of critical
thinking implements the principle of humanization and
cooperation, promotes activity in the educational pro-
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cess, activates thinking, increases interest, forms com-
munication skills, and creates a psychologically com-
fortable environment in the classroom.

It is convenient to combine the technology for the
development of critical thinking with other technolo-
gies: integrated lessons, problem-based, differentiated
learning, ICT and Internet technologies, etc.

The technology of critical thinking is used in for-
eign language lessons and allows you to significantly
increase the time of speech practice in the lesson for
each student, to achieve the assimilation of the material
by all group members, to solve various educational and
developmental problems. The teacher, in turn, becomes
the organizer of independent educational, cognitive,
communicative, creative activities of students, teacher
has opportunities to improve the language learning pro-
cess, develop the communicative competence of stu-
dents, the holistic development of their personality.
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Abstract

Transportation of bulk cargoes by the fleet of tankers is carried out in different climatic zones with significant
fluctuations in the ambient temperature. At the same time, bulk cargo will increase its volume when its temperature
increases. There is a risk of the cargo spilling onto the ship's deck. When transporting any bulk cargoes, it is
allowed to use only 98% of the cargo capacity of the tanker, the remaining 2% is called the safety factor, i.e. the
reserve volume for unforeseen expansion of the cargo when sailing in different climatic zones.

The captain of the vessel and the captain's senior assistant (cargo assistant) should not start loading if they
do not have complete information about the cargo: its physical and chemical properties, the temperature at which
it will be loaded into the tanks, densities. The sender of the cargo is responsible for the correctness of the cargo
information. When loading a tanker, the captain's senior assistant must manage the progress of cargo operations,
and the watch assistant must constantly monitor the filling level of each tank and the weight of cargo in each tank.
To monitor the level of bulk cargo in real time, various models of bulk cargo level gauges are used: float, pneu-

matic, ultrasonic, magnetostrictive, microwave, and others, but mainly of the radar type.

Keywords: bulk cargo, tanker, level gauges, safety factor.

Formulation of the problem. When transport-
ing various types of petroleum products on a tanker,
the ship's crew faces the task of carrying out the trans-
portation with high quality, delivering the cargo in full
volume and in the appropriate condition, while pre-
serving its physical and chemical characteristics. In
order to avoid the risk of spillage of oil cargo on the
deck of the tanker or overboard, regulatory documents
require the use of only 98% of the cargo capacity of
the tanker, i.e. leaving 2% of the reserve volume for
thermal expansion of the cargo when sailing in differ-
ent climatic zones (but in some cases, senior the assis-
tant together with the captain can decide to use less
than 98% of the volume). To achieve this goal, the
ship's crew must constantly monitor the filling of the
tanks during the loading of the ship. Different types of
level gauges (level gauges) are used to determine the
height of the bulk cargo level in real time.

Review of recent reseach and publications.
Transportation of crude oil and petroleum products is
regulated by international conventions and codes, and
tankers transporting bulk cargoes must be equipped in
accordance with their requirements and recommenda-
tions [1, 2, 3]. The technology of transportation of four
types of oil products on the tanker "JO PROVEL" is
described in the paper [4], and the transportation of
bulk chemical cargoes is presented in the publication
[5]. Types of different sensors, liquid level meters are
given in publications [6, 7], a device for a laser liquid
meter is described in the material [8], laser meters for
bulk goods are given in information [9], and radars and
radar waveguide level meters are shown in the publica-
tion[ 10].

Formulation of the goals of the article. Level
gauges (level gauges) for petroleum products, gaso-
line, diesel fuel, kerosene, and other bulk cargoes are
called level indicators. This is equipment that allows
you to control the level of liquids in containers, reser-
voirs, cargo tanks, as well as measure a number of
other liquid parameters (density, temperature).

Levels for oil products are used: in stationary oil
storages, in the process of filling tanks and shipping
oil products from them; on oil tankers to control the
filling level in cargo tanks; at gas stations, when fill-
ing tank trucks and in other cases.

Level gauges for petroleum products must ensure
high accuracy of readings, since the main purposes of
their use are cargo mass control (for coastal struc-
tures/vessels) and safety issues when carrying out
cargo operations on various types of tankers. Due to
certain characteristics of light petroleum products,
such as low dielectric constant, some level gauges (for
example, capacitive ones) are not suitable for them.

Levels for fuel are classified according to a num-
ber of criteria:

- in terms of functionality - alarms (monitor the
maximum or minimum filling point) and actual level
gauges, which allow for continuous monitoring of the
level,

- by type, principle of measurement - pneumatic,
hydrostatic, magnetostrictive, ultrasonic, radar;

- by type of indicator — mechanical and digital
(electronic). The first are non-volatile, the second re-
quire a power source;

- according to the design, the place of installation
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- for installation from above, from the side of contain-
ers, as well as submersible ones;

- by measurement method - contact and non-con-
tact.

The important characteristics of level gauges in-
clude the range of measurements, the range of operat-
ing temperatures, the maximum depth, and the diam-
eter of the fuel tank.

During 2020-2022, one of the authors carried out
research on improving the monitoring of cargo opera-
tions on the product tankers "JO PROVEL" and "JO
PINARI" (tankers of the same type, of the same pro-
ject, built at the STX Offshore and Shipbuilding ship-
yard, South Korea) and was the directions for further
improvement of the control over the volume of bulk
cargo, which is supplied from the shore to the ship,
taking into account the "human factor" - as one of the
most important indicators during cargo operations and
its influence on their safe execution - have been deter-
mined.
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Flight observations were also carried out to de-
velop ways to further improve the automation of con-
trol over the level of filling in cargo tanks at all stages
of operations, to achieve the specified amount of
cargo (inflow), in accordance with the approved cargo
plan or the required level, and to reduce the risks as-
sociated with the "human factor" ”, in order to prevent
the occurrence of emergency situations, namely over-
flow and environmental pollution in the port.

To develop a system for monitoring the loading
and unloading of large-tonnage tankers, it is necessary
to take into account the modern technical aspects of en-
suring the performance of cargo operations.

The following elements of the cargo system are in-
stalled on the specified tankers:

Electro-hydraulic control system of cargo and bal-
last valves. Control panels for ballast and cargo systems
are presented in photos 1, 2.

Photo 1. Ballast system cont?dlapanel

.....
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Photo 2. Cargo system control panels

The cargo tank from the inside, where you can see: 95% and 98% fill gauge pipes, tank washer nozzles, pump
piping, drain level and cargo temperature radar is presented in photo 3.

Photo 3. Cargo tank
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The electro-hydraulic valve, which is automatically adjusted in the cargo hold using the central cargo and

ballast panels (photos 1,

2) is presented in photo 4.

The cargo flap (during repair) is shown in photo 5.
The system includes: a special pump to maintain a con-
stant pressure of hydraulic oil in the system, electro-hy-
draulic valves on the ballast and cargo systems, contour

The vessels are equipped with sensors of the con-
trol and signaling system of critical levels of filling
cargo tanks - 95% and 98% (manufactured by Scanjet
Macron Co., Ltd). They are installed in each tank sep-
arately, have an electromagnetic principle of opera-
tion, are calibrated according to the physical dimen-
sions of each tank (Fig. 1, 2, 3). The system consists
of: level sensors, intrinsically safe barrier panel, plug,
reed switch, test rod, flanges, flexible hose and control
panel. The magnetic float, moving up with an increase
in the level, moves the hermetic magnetic reed switch
inside the rod, and when it reaches the magnet, it is
deactivated. This switch will be in the open position,

Photo 4. Electro-hydraulic valve.

Photo 5. Cargo flap (during repair)

distribution in zones in order to cut them off in emer-
gency situations with further ability manual opening or
closing of valves. There is also a special delay in the
opening or closing of one or another valve, in order to
reduce the risk of water hammer in the pipeline.

which will result in the output of an emergency audi-
ble and visual alarm on the monitor installed at the
cargo operations control post, as well as an external
alarm and siren installed externally on the navigation
bridge deck. A filling level of 95% of the volume usu-
ally corresponds to a high level alarm, and 98% of the
volume corresponds to an overfill alarm.

The most critical moments in carrying out cargo
operations are the achievement of the specified levels
in the tanks, when the maximum concentration of at-
tention of the watch assistant is required in order to
accurately reach the calculated surface level and load
the given volume and mass of cargo into the tank (usu-
ally the cargo plan provides for filling the tanks by 95-
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98% , depending on the charterers' requirements).
Also, the moment of starting the unloading of tanks is
critical, when the pumps are started and there is a
gradual increase in their supply to deliver the cargo to
the shore. At this moment, it is necessary to carefully
monitor the level of the surface of the cargo in other

=]
J scanjet

macron

HIGH LEVEL AND TANK
Magnetic Float

OPERAT

tanks so that it does not change, and on the deck it is
necessary to carry out visual control by the deck team,
in order to prevent the overflow of the cargo, which
will lead to an emergency situation and spillage of oil
products in the port.

Rewvision Date: 2009-11-15

RFILL ALARM SYSTEM
d Switch Type ,

ANUAL

MODEL: SMA 2000D
November 2009
Scanjet Macron Co., L1a.
#246-8 Dalsan-Ri, Jeonggwan-Myun, Gijang-Gun, Busan, Korea
TEL: +82 51 711 3500 FAX: 482 51 711 3505

e-mail: info

scanjet. kr website: www.scanjet kr

Fig. 1. General view of the level meter of 95% and 98%
(taken from the ship’s technical documentation of the system)
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Fig. 2. Design of the level gauges of the 95% and 98% tank filling notification system (taken from the ship’s
technical documentation of the system)
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Fig. 3. Operation scheme of the tank filling notification system
(taken from the ship’s technical documentation of the system)

Proposals for optimizing and improving the
monitoring of cargo operations. In our opinion, to-
day a promising direction of development in the
tanker sector is the improvement of methods of con-
trol over the execution of cargo operations with bulk
cargoes. Increasing the automation of the tanker load-
ing process and reducing the "human factor" associ-

ated with the development and implementation (or im-
provement of the existing) system for controlling the
inflow level and automatic control of shut-off valves
on cargo lines. The proposals are based on practical
observations during many years of operation on oil
tankers. It is proposed to create a chain of interaction
of the measuring sensor (radar) in the tank(s) and the
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electro-hydraulic valve of the cargo tank with the out-
put of warning messages for the operator on the mon-
itor, and to introduce this addition to the computer
cargo programs.

In addition, it is proposed to replace the existing
type of level gauges from radar to laser, using high-
precision lasers, the technical characteristics of which
will allow operation in the aggressive environment of
oil tankers. Such systems must be developed and in-
stalled on tankers in factory conditions. Today, there
are no companies engaged in the development of at
least experimental systems of this type, and the exist-
ing safety measures and rules on tankers and terminals
are strictly regulated by international conventions and
codes, and cannot be ignored, therefore it is forbidden
to conduct any experiments on ships.

A control system is proposed, which will include
the following functions:

1. The operator (senior or watch captain's assis-
tant) will be able to set the pre-calculated surge level
on the computer in order to load the specified volume
and mass of the oil product, taking into account the
following parameters: density and temperature of the
cargo, trim and roll of the ship; or, in another option,
when the drain level reaches 95%, the valve will be
automatically closed by the computer to reduce the
flow rate of the cargo into the tank, and when it
reaches 98%, the valve will be completely closed.

2. The operator will be able to receive messages
on the monitor of the cargo computer, which will be
classified as follows:

- "warning" (yellow color) - i.e. you need to pay
attention to the tank, because the surface level is al-
ready approaching the set value, it can also be set by
the operator, for example, 50 cm before the final level.

Also, a warning will be sent when the last tanks are
left and it will be necessary to notify the terminal
about a decrease in the speed of the cargo flow;

- "alarm" (red color) - the level has reached the
set value and the valve is closed by the system, in this
case the operator will need to check on the control
panel, and the watch sailors - on the deck to make sure
that the system has worked correctly and the valve has
closed:;

- “control error” (red flashing color) — the system
could not execute the command and the valve did not
close, i.e. the system failed.

To implement such a system, it will be necessary
to develop a new type of software in which all input
data will be updated in real time, and the operator will
be able to adjust some physical parameters that change
dynamically during the tanker loading process.

It is known that before the start of any operations
between the terminal and the tanker, there is a process
of emergence of key issues regarding the safe conduct
of cargo operations and all accompanying secondary
actions. The representative from the terminal side is
the head/loading master, from the ship side - the cap-
tain or senior assistant. The result is the signing of the
following documents: A typical form of a letter of
agreement before the start of cargo operations, is pre-
sented in (Fig. 4) (Key meeting form (loading/unload-
ing) and a letter of verification of the fulfillment of the
requirements of international conventions and codes.
(Ship-shore safety checklist).

The speed of loading is also specified in the
above forms : initially, during and at the final stage,
we will apply this information further when describ-
ing the proposed improvements.



International independent scientific journal Ne41/2022 49

TANKER OPERATIONS
Documentation For Key Meeting: Loading

Doz Mo 2
Werslon -
Date :

DOCUMENTATION FOR KEY MEETING: LOADING

This Document complies with Section 224 of ISGOTT (Pre Transfer exchange of
nformation). Document This is to be filled in addition o the ship shore safety checklist.
Many terminal hawe their own documentation for pre transfer meeting and the items filed in
the terminal document need not be repeated in this document but entry made : "AFTD"™ —
As per terminal docurment.
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Fig. 4. A typical form of a letter of agreement before the start of cargo operations

Conclusions. Conducted cruise observations of
the technological processes of loading/unloading of
large-tonnage tankers made it possible to prepare pro-
posals for further improvement of automation of con-
trol of the level of filling in cargo tanks at all stages
of operations, achievement of the specified amount of
cargo (inflow), in accordance with the approved cargo
plan or the required level, and risk reduction , related
to the "human factor", in order to prevent the occur-
rence of emergency situations, namely overflow and
environmental pollution in the port.
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6e0-mexHo02uU

B TIOCJICAHUEC T'OJBbI, B TOABbI HEOBIBAJIOTO pocTta n
Pa3BUTHUS TEXHOJIOTHH, MOOMJIbHBIE Tele(OHBI CTallN
’KU3HEHHO BAXXHOI 4YacThIO KaxI0ro vejoBeka. He-
CMOTpSI Ha TO, YTO OCHOBHOW (DyHKIMEW MOOHMIIBHBIX
TeJ'qu)OHOB ABJIACTCA TCIICKOMMYHUKAIWA, MOOWMIJIbHEIE
NPWIOKEHUSI CAETaId BO3MOXKHBIM MHOTOE, 4YTO
paHbIie ObUI0 HEBO3MOXKHO BOOOpas3uTh. Jlekaabl ToMy
Hasa] Ha J[BE-TPU CEMbH NPUXOJHIICS OIHUH Teie(oH.
OnHako ceifuac Bce KapAWHAIBHO H3MEHHIIOCH C TI0SIB-
JICHUEM CMapT(OHOB, HAa JAHHBIH MOMEHT Y JI000TO
YeJIOBeKa UMEETCs IMYHbIN TeneOH, U YNCIIO pacTeT B
TreoMeTpUIecKoi mporpeccuu (cM. puc. 1) I'maBHOe 110-
CTOMHCTBO MOOWJIBHBIX TeJIE()OHOB - TIOPTATUBHOCTS,
TaK KaK X MOXXHO HOCHTh B KapMaHax KyJa YIroJHO.

CMapT¢hOHBI OTKPBUTH HOBOE TeUEHUE B cpepe yCIyT C
n300peTeHueM MOOMITEHBIX MPIJIOKCHUN.

MoO6unsHbIE MIPUIIOKCHUA — OTO IPUIIOKCHUA,
NpeJHa3HauYeHHble JUIS BBINOJHEHUS OIpeaeeHHOM
3amaun. [TorpebiieHne BpeMeH! COKPaTUiIOCh C POCTOM
MOIYJIIPHOCTH MOOMITBHBIX PUIIOKEHUH, U TEHIePh TO-
Baphl U YCIIYTH Beeraa o pykoit. CepBUCOB, KOTOPBIS
MIPEIOCTABIIIIOT MOOMIIEHBIC MPHIOKCHUS, TPEIOCTa-
To4HO. OHAKO CTOUT BONPOC O HEOOXOIUMOCTU HC-
10JIb30BAHUS TAKOTO PO/ia MPUIIOKEHUH, KOTOpPbIE BITO-
CJIEJICTBUU MOTJIM MPOJIOKUTH IMyTh O MYHKTA Ha3Ha-
yeHus B KpaTdaimue cpoku. K penieHuro JaHHOU
MpOOJIEMBI TPUXOIAT KapTorpaduyeckue MpUIIoKe-
HU.
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KonnyectBo NognmMcoK Ha cMapTPOHbI MO BCeMy MUPY C
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Puc. 1. Konuuecmeo noonucok na cmapmeonst no ecemy mupy ¢ 2016 no 2022 200 (¢ murnuonax) [8].

B HBIHEUTHUX YCIOBUSIX, B KOTOPBIX MMOBBIIIAETCS
CIpOC Ha MOOWJIbHBI MHTEPHET, BO3pacTaeT MoTped-
HOCTh HCIOJIb30BaHUSI MOOHMJIBHBIX MPWJIOKEHUH s
HaBUTAIlMM B TOM MM MECTHOCTH U MOCJIEIYIOLIEro
M3y4YEHUs JOKIBHBIX JI0CTOIIPUMEYaTeIbHOCTEH B pe-
xuMe odraiid. biarogapst 3ToMy, NOJNB30BaTENb B CO-
CTOSIHUH CAMOCTOSITEIIFHO OPHEHTHPOBATHCS IO JIOKa-
WY, He Iprberas K IOCTOPOHHEH IIOMOIIH, BICKYIICH,
B CBOIO OUYepelb, K TpaTe HE TOIBKO JOTOTHUATEIBHBIX
pecypcos, HO 1 BpemeHH. [lo ceii meHp MOOWIBHAS U
BeO-KapTorpadus SBIAIOTCS OJHUMH M3 CaMbIX MOILy-
JIAPHBIX U CTPEMUTCIIbHO pa3dBUBAIOIIUXCA HAIpaBJIC-
Huit [1,2,3,4]. bnaromapst BO3MOXKHOCTSIM, IIPEJOCTaB-
JSIEMBIX BEO-TEXHOJIOTUSIMH, MOOWJIBHBIMH YCTPOW-
CTBAMHM M OECTIPOBOJHBIMU YCTPOHCTBAMHU Mepemaayu
JAaHHBIX.

B nmanHO# CBs3M OBLIO MPHHSATO PEIICHHE pac-
CMOTPETh OCOOEHHOCTH Pa3pabOTKH U CIIOKHOCTH CO-
3aHMsT KapTorpaguIecKuX MPUIOKEHUH M BO3MOXK-
HBIC BAPUAHTHI HX PCaTU3aIlIH.

Ha nmaHHBIH MOMEHT OTCYTCTBYIOT YHHBEPCAJIb-
HBIE METOAbI pa3pabOTKH MOJOOHBIX MPHIIOKEHHUS, O/1-
HaKO KaXK/IbIH pa3paboTYHK CTPEMUTCS CO3/1aTh TO WIN
HNHOC MPUWJIIOKCHNUE MAKCUMAJIbHO MMPOCTBIM U JOCTYII-
HBIM JTs1 OOIIIeH MAcCChI JIF0IeH U pabOTAIOIUM Ha Ta-
KHUX U3BECTHBIX MO6I/IJ'II:HI)IX ONCPAMOHHBIX CUCTEMAX
kak Android u i0S [5]. Cnenyer nHUIMKPOBATH 0030p
CO BCEBO3MOXXKHBIX BapHaIMi pean3aniy 1o MpHIuHe
HaJIMYUS CXO/ICTB B OOJIBIIMHCTBE MOOWIIBHBIX IPHIIO-
JKeHUH. VIMeeTcst Tpu OCHOBHBIX BapHaHTa MOOWILHOM
paspabotku [7]:

— JIPY)KECTBEHHBIH BeO-caliT Ioj MOOWIbHBIC
YCTPOUCTBA;

— HaTUBHOE IPHIIOKEHUE;

— TUOpUIHOE MPHUIIOKEHUE.

Crnenyet paccMOTpeTh 0COOEHHOCTH, MTPEUMyIIIe-
CTBA M HEJIOCTATKU KaXKIOTO U3 TPEX BAPHAHTOB C JBYX
CTOPOH: pa3paboTYHKa U ITOJI30BaTENs.

Peanuzanust mpuioxeHus, aJanTHPOBAHHOTO MOJ
MOOHJIbHBIE YCTPOICTBa, TpeOyeT CTaHAapTHBIN Habop
cpencts paspabotku: html, css, javascript, cepBepHbIit
SI3bIK BeO-nporpamMmupoBanus. Be6-unrtepdeiic cozna-
€TCsl Ha OCHOBE aJIaliTUBHOrO Au3aiiHa. Jpyras onuus
— CO3/IaHUE U CTaH/IAPTHOI MOJIENIN CalT, a TAKIKE ero
MoOunpHOM Bepcun. [locienHee moapasymeBaeT HC-
MOJIk30BaHKe U peanmzanuio Javascript. K mpeumymie-
CTBaM MOXKHO OTHECTH KpOCCIIaT(GOPMEHHOCTH, 3a
CYeT IePBOI IMEEM CKOPOCTh 1 O0JIee JIeTKHUil potecc
MOOMIIBHOW pa3paboTku. BeIABIEHBI ciemyromue He-
JOCTAaTKU: HEAOCTYIMHBI WJIM OTCYTCTBYIOT JOCTYIIBI K
(YHKIOHAJIBHBIM BO3MOXHOCTSIM yCTPOWCTBA.

IMpn pa3paboTke HATUBHOIO MNPHJIOKEHHS Ha
SI3bIKE IPOTPaMMUPOBAHUSL, TIPEIIOKEHHOM pa3padoT-
yukoM JeBaiica u OC, u3bupaercss METO 1 MEHee YHH-
BepcabHbIi. B 3TOM citydae He00X01uMO MOIU(HIIH-
pOBaTh MPWIOKEHUE JUI KaXXJ0H MOOWIIBHOH omepa-
LIMOHHOM CHCTEMBI C HCIOJIb30BaHNEM €€ BCTPOSHHOTO
sI3bIKa ITPOTPAMMHPOBAHUS U C YUETOM ee crenudude-
CKHX 0COOeHHOCTEH. /laHHBIC MAaHUIYIISALIHY TPUBOST
JIOTIOJTHUTENNBHBIM TpaTaM BPEMEHH U PECypcoB, KOTO-
pBl€ HYXHBI JJIs JOCTHXKEHHUsSI KOHEYHOTO pe3yibTara
HUCIIOJITHCHUSL. CnenyeT OTMETHUTH IITFOCBHI JaHHOI'O IO~
xona. [IpunoxxeHne uMeeT MONHBIA NOCTYN K (yHK-
UM MOOMJIBHOTO YCTPOHCTBA W K CTaHAapPTHOMY
Habopy 2JIeMeHTOB uHTepdetica. B pe3ynbrate, Ha BbI-
XOZIe CO3JaeTCs TNPHIOKEHHE C BBICOKMM YPOBHEM
TIPOM3BOINTEIBHOCTH, KOPPEIUpYIoNei ¢ nHTepdei-
COM CaMOro IPUIIOKEHHs ¢ nHTEepdeiicoM onepauon-
HOU cuctemsl [6].

I'mGpuaHOE NpUIIOXKEHUE COYeTaeT B cede mpumMe-
Henne Web-TexHonoruii, 6paysepa M IpOrpaMMHOTO
nuHtepdeiica. B pesynbraTe 1mogoOHOE IpPUIIOKEHHE
(GYHKIMOHMPYET Kak CTpaHHWl@a BHYTPU TOTO WIH
nHOTO Opay3epa, OAHAKO MPHUCYTCTBYET BO3MOXKHOCTH
HCIIOJIb30BaTh BCE JAOMOJHUTENbHbIE (DYHKIIMH, BCTPO-
€HHBIX B ycTpoiicTBa: yBegomienus, NFC, Bubparus,
nokarus, 6atapes. K mpeumyiecTBaM MOXHO OTHECTH
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CJIEyIOIIEe: YHUBEPCATIbHOCTD UCTIOMHEHUS, BBICOKAs
CKOPOCTh pa3paboTKH, JOCTYN K HPOTrpaMMHOMY HH-
Tepdeiicy ycrpoiictBa. OqHako, UMEIOT MECTO HpO-
65eMBl ¢ IPOU3BOJIUTEIBHOCTBIO U BO3MOXKHBIE IIPO-
rpaMMHBIE OTPAaHMYEHUs Ha MCIOJB30BaHUE (YHKIIMI
MOOHMIILHOTO YCTpOMCTBa MOAOOHO MpobdiIeMaM ¢ caid-
Tamu [7].

BeisiBiIeH psini 0cOOEHHOCTEH NpH HTPUMEHEHUH
KapTorpadguyeckix GyHKIUH B MOOMIIBHOM TIPHITOKE-
HHH, 9aCTh U3 KOTOPBIX UMEET CBS3b C KOMOMHAIIMAMH
peanuzaryy npunokeHus. I1pu pazpaboTke HATHBHOTO
MPUIIOKEHUS] BO3HUKAIOT 3aTPyTHEHUsI KapTorpadude-
CKOM COCTaBISIOMIEH Ui KaXAoH W3 IUIaThopM.
Taxoke cnemyer oOpaTUTh BHUMaHHE Ha TO, YTO HE BCe-
rza uMeercst OecIulaTHasi U KayecTBEHHasl albTepHa-
THBa TOMY, U3-3a YET0 BO3HUKAET MIOTPEOHOCTh B U3Y-
YEHHH JOTIOJHUTEIBHOW JIMTEpaTyphl U MaTEpPHAJIOB
JUIA caMoro pa3paboT4uKa.

Ha MomeHT pa3paboTku nHTEepderica MOOMIIBHOTO
MPWIOKEHNUS TOJDKHBI OBITh YYTEHBI HEOOMBIINE pa3-
MEpBl 5KpPaHOB CMapT()OHOB W HIOAHCHI CEHCOPHOTO
BBOJa. [lo00HBIE MECTBUS MPHUBOIAT K JTOCTATOYHO
OO0JIBIINM TpaTaM BPEMEHH U TPeOYIOT HaBBIKH OT pa3-
paboTdmka Ha ajanranuio u3MeHeHuil. HeoOxoxnmo
ydecTh 3TH (PaKTOpHI MPU KapTorpaduueckoil reHepa-
JU3alKn.

Bo Bpems MoOMibHOH pa3paboTku KapTorpadu-
YECKOTO MPHUII0KEHHS NOSBISIOTCS 3aTPYJHEHHS B HH-
TEpaKTHUBE MEX/y MOJIb30BaTeIeM U 00BEKTaMHU KapThl
npu npumeneHnn WMS. Kopenp npoOiembl JeXHUT B
JaHHBIX, T.C. TEONPUBSI3aHHBIX PacTpax, IeperaBae-
MBIX depe3 hopmar WMS KOHEYHOMY ITOJIE30BATEIIIO.
B mensx mepenaum 3THX AaHHBIX Pa3paOOTUHKY HEOO-
XOANMO CO3/aTh aIrOPUTMBI UL TOTO, YTOOBI MPHIIO-
JKEHHE OBUTO CIIOCOOHO OTMPABIATH 3AIPOCH! K MCXO/1-
HOM BEKTOpHOH KapTe, Haxos1ielcsa Ha cepBepe. Broi-
IIeyKa3aHHbIE  MAHHUNYJIALUH  PECYpCOEMKH U
MIPHUBOJAT K YCJIOKHEHHIO CEPBEPHOI 1 TIOIb30BaTeNb-
CKOM JacTeil.

CyMMHUpYs BbIIIE HAITUCAHHOE, MOXKHO ITPUATH K
CJIE/IyIOLIEMY BBIBOJIY: HIMEIOT MECTO CJIOKHOCTH, CBS-
3aHHBIC C BO3MOXHOCTBIO MIPEJOCTABUTH OTOOPAKCHUS
1 00paboOTKy MPOCTPAHCTBEHHON HH(pOpMAIIHH.
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