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Ways to improve the efficiency of the use of material and technical resources of medical institutions

Abstract

Object: The purpose of the study is to analyze the material and technical resources,of.medical’institutions and to
develop the ways to improve the efficiency of their use.

The objectives of the study are to develop the main directions and mechanisms, for.managing material and tech-
nical resources; to analyze the fixed assets of healthcare institutions; to assess the”effectiveness of the material and
technical resources management system.

The state of the healthcare system today is one of the most impertant.dreas\of social development of the state, but
it does not meet the needs of the population. The issue of improving the development of the sphere is relevant.

The article provides a review of the scientific literature on the topic of management and improvement of the use of
material and technical resources of healthcare, analysis of the mainfindicators; namely the number of hospital organiza-
tions and the number of hospital beds, the main indicators of the condition and use of fixed assets in healthcare, the
structure of fixed assets, SWOT analysis, etc. A regression analysis of the impact of health indicators on the change in
gross domestic product was carried out. Correlation indicators areyvery high, which confirm the significance of the con-
structed model. Based on the above model, the forecast values of gross domestic product are calculated. And in the con-
clusion of the article, in order to improve the efficiency of thesuse of material resources, a mechanism for managing the
material and technical resources of a medical institution is proposed. The mechanism of improving the use of material
and technical resources consists of three stages;ithe use of which will lead to the effectiveness of their use.

Methods: The following research methods are used in the work: historical, statistical, structural and functional,
system and comparative analysis.

Findings: The article considers and analyzes the use of fixed assets in healthcare institutions, the dynamics of the
main indicators of the condition and use of fixed assets. Based on the analysis, strengths and weaknesses were identi-
fied, threats and opportunities of'medicalinstitutions were identified. In the age of digitalization, a special place is oc-
cupied by the material and technical base of medical institutions and their security, and therefore, for more efficient use
of fixed assets, a mechanism for managing the material and technical resources of a medical institution is proposed.

Conclusions: The worksemphasizes the need to provide material and technical resources, since the Concept of
Healthcare development focuses on the development of digital healthcare, and in order to implement the program, a
very good materialibase ‘is,needed. In this regard, in our opinion, the above mechanism for managing the material and
technical resources ofimedical institutions will lead to optimization and efficiency of their use, improving the quality
and efficiency of services provided.

Keywords: healthcare, material and technical resources, fixed assets, wear indicators, coefficient, digitalization,
efficiency, mechanism.

Introduction

The year 2020 was a turning point, and the wave of COVID-19 morbidity became a challenge for all
sectors of the economy and, first of all, for healthcare. The COVID-19 pandemic has changed our whole way
of life and has shown that health is the greatest value. The main lesson that we have learned from the diffi-
cult epidemiological situation is that it is necessary to work on taking measures to strengthen the material
and technical base and provide the healthcare system with personnel.

* Corresponding author’s e-mail: sauleahtaeva@mail.ru
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The urgency of this problem is increasing every year, medical equipment is becoming obsolete, and
therefore the object of research is the material and technical resources of healthcare. The availability of mate-
rial and technical resources directly affects the efficiency and quality of the provided services.

Literature review

The decentralization of the health care system, which was carried out after the split of the Soviet Union,
made it possible for the city and regional health departments to gain independence. Decentralization required
careful preparation and reform was carried out over several years. In order to develop the healthcare indus-
try, the state takes various measures to improve efficiency. Thus, 2002 was declared the Year of health and
the state program for the development of healthcare was adopted. Since 2004, a new system has been intro-
duced, which considered the consolidation of finances at the level of the regional department, and since 2010
they have been combined at the national level. In order to improve the quality of medical services, a Unified
healthcare Information System was introduced in 2010. The state health program “Salamatty Kazakhstan”
was approved from 2011 to 2015, according to the results of which the maternal and child«mortality rates
were reduced. From 2016 to 2019, the Densaulyk program was implemented and mandatery medical insur-
ance was introduced in 2018.

Digitalization of healthcare is becoming relevant today, the Head of State alsoxspoke about this in his
speech. The President noted the importance of integrating the database in healthcaremin connection with
which, within the framework of the state program “Information Kazakhstan 2020, the Concept of e-health
development of the Republic of Kazakhstan for 2013-2020 was developed.and approved. This concept is
also supported in the state program “Densaulyk”.

“The availability and quality of medical care largely depend not only onithe’amount of funding for med-
ical organizations, but also on the quality of management of available resources. The issues of material and
technical support of medical organizations are always in the fieldiof view of the organizers of the healthcare
system, since its level has a direct impact on the availability and quality of medical care” (Budarin S., 2020).
“Today, resource provision is important for any business)entity, since resources are not only a tool for
achieving strategic goals, but also the potential of the organization. Healthcare institutions are no exception,
the resource provision of their activities also plays a huge role” (Reprintseva E., 2016). “The technical
equipment of medical activity is recognized by modern literature as one of the significant factors in improv-
ing the quality of medical care, along with the level ofiqualification of medical personnel” (Sharipov A. &
Bryskina N., 2018).

Now many scientists pay special attention to innovative technologies and procedures of various
healthcare processes, namely digitalization of processes. “Health policies encouraging enablers for develop-
ing and implementing innovations, contributing to the aims of health care systems, are clearly relevant in the
context of digital health services. The WHO guide emphasis the different stages of the development of a dig-
ital health service, the need to.involve different stakeholders in the development, monitoring, evaluation and
implementation phases” (Ricciardi W. et al., 2019).

The World Health Qrganization (WHO) noted that digitalization of healthcare played a key role in the
fight against COVID-19. “Digital health should be an integral part of health priorities and benefit people in a
way that is ethical,.safe, secure, reliable, equitable and sustainable. It should be developed with principles of
transparency, acecessibility, scalability, replicability, interoperability, privacy, security and confidentiality.
Digital technologies,are an essential component and an enabler of sustainable health systems and universal
health-caverage™ (WHO, 2021).

So, inthe article “An innovative procedure for introducing the lean concept into the internal drug sup-
ply chain of arhospital”, the authors propose a methodology that takes into account both the technical ap-
proach and the actual behavior of the hospital, including knowledge in the field of logistics and motivation of
the department staff to manage materials. “In recent years, several excellent technological solutions have
been developed, but often their application on the ground has been limited and ineffective due to a lack of
knowledge and commitment required and available to parish staff. The developed new methodology is aimed
at eliminating this gap and was tested in an important case study” (Regattieri, A. et al., 2018).

Currently, digital technologies cover almost all areas of medicine. The use of information and commu-
nication technologies is shaping new models of healthcare development such as telemedicine, robotics, the
Internet of Things, virtual and augmented reality technologies, etc. “Progress in Information and Communi-
cation Technologies (ICTs) is shaping more and more the healthcare domain. ICTs adoption provides new
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opportunities, as well as discloses novel and unforeseen application scenarios” (Aceto G. & Antonio Pes-
capé A., 2018).

Also in the work of domestic scientists such as K.K. Kurakbayev, D.S. Isaev, M.K. Koshimbekov,
A.E. Iglikova, etc. it is stated that “The technical and technological equipment of a healthcare organization
can be considered as the main (basic) primary need. Rational medical technologies and standardization of
technologies of the therapeutic and diagnostic process are becoming increasingly important, which leads to
the quality management of medical care” (Kurakbayev K. et al., 2013).

Now various digital technologies are used in Kazakhstani clinics. For example, “Clinical and technolog-
ical study of the possibility of combined use of CAD/CAM system, 3D printing and casting technology was
conducted at the Department of Orthopedic Dentistry of S.D. Asfendiyarov KazNMU and on the basis of
Daris TTE LLP in accordance with the Helsinki Declaration of GOST RK 52379-2005 “Good clinical Prac-
tice” (Altynbekov K. et al., 2018).

One of the main priorities for the introduction of digital technologies is the availability of a material and
technical base and specialists who own IT technologies. The use and introduction of digital technelogies will
primarily affect the reduction of morbidity, the growth of life expectancy of the population, as well as the
timely detection of pathology and prevention of morbidity. In this regard, the analysis ofthe state of'the ma-
terial and technical resources of healthcare institutions, and the development on its basis of directions for
their effective use is significant and relevant. “The rapid introduction of digital technologies into various
spheres of life of our society, observed over the past 10-15 years, has radically/changedrthe reality around us.
The world has become different, it has become “digital”” (Pavlova L. & Barbakov Oz 2021).

Digital transformation, scientific approach, application of methods.of'comparison, comparison and pos-
tulates of evidence-based and personalized medicine allow you to choose and apply the best achievements
from clinical medicine, as well as management and information theory (Stolyar V. & Kraynyukov P., 2021).

Methods

The following research methods are used in thework: histerical, statistical, system and comparative
analysis. Historical methods have made it possible to ‘systematize, review and process information in the
study of scientific works of scientists dealing with health issues, as well as regulatory legal acts in this area.
Statistical methods made it possible to collect quantitative data and further measure them, identify patterns.
Systematic and comparative analyses are methods of cognition that make it possible to consistently establish
structural relationships between variables. Allthe research methods helped to systematize the collected mate-
rial for its successful study.

Results

“One of the tasks in creating an'effective system of medical care, the state sets strengthening the mate-
rial and technical base of healthcare organizations. The solution to the problem of providing the population
with high-tech medical care is directly'related to the material and technical support of medical and preven-
tive organizations. This will be facilitated by competent planning of the re-equipment and equipping of hos-
pitals and polyclinics,health rehabilitation centers based on the development of equipment passports of these
organizations, including medical equipment” (Kurakbayev K. et al., 2013).

“It should be noted that, from the standpoint of economic efficiency, it is material and technical re-
sources thatware the, main types of resources used by healthcare institutions in the process of their economic
activity” (Balokhina S~ et al., 2009).

The'state of material and technical resources is analyzed on the basis of an assessment of the basic fund,
for this we will analyze the indicators of the state and use of fixed assets.

Figure 1 shows the dynamics of the number of hospital organizations, based on which it can be seen
that their number has been decreasing since 2017, and in recent years of the analyzed period has increased by
24 units compared to the indicators of 2019.
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Figure 1. Dynamics of the number of hospital organizations and the number of hospital.beds, units

Note — compiled by the authors on the basis of data from the Bureau of National Statistics;the Agency for Strategic Planning and
Reforms of the Republic of Kazakhstan, https://stat.gov.kz/edition/publication/collection

The largest number of hospital beds is observed in 2020, .this is due to the pandemic, with the
introduction of new prefabricated hospitals. But since 2021, the bed fund.has been reduced in a number of
regions due to the closure of infectious departments due to a_decrease in the number of patients undergoing
inpatient treatment. According to the Bureau of National Statistics, the Agency for Strategic Planning and
Reforms of the Republic of Kazakhstan, the main share of hospital organizations is concentrated in
Almaty (91 or 11.77%) and Almaty (82 or 10.61%), Karaganda (75 or 9.7%) and East Kazakhstan regions
(61 or 7.89%).

The largest number of beds is observed in 2020.:1n"2020, the number of beds increased by 32.4% or
31178. The analysis of the international experience recommended by Sanigest showed that the required
number and minimum size of hospitals should be calculated based on the study of the results of the activities
of hospitals aimed at the quality of provided services. The fundamental principles of this experience are
timeliness, safety and quality. And the allocation of resources on an equitable basis is paramount. In this
connection, the optimization of 'rural"and reduction of the bed stock of urban hospitals is carried out. In
addition, the number of hospitals that were additionally deployed during the coronavirus pandemic began to
be reduced in the regions. Thusy4 hospitals with 330 beds were closed in Nur-Sultan, 11 hospitals with about
2000 beds in Almaty.

The COVID-19 pandemic has become a stress test for all countries, which has revealed the main
problematic areas inithe development of healthcare in Kazakhstan. During this period, work has been carried
out to support and restore the healthcare sector. The main problem faced by healthcare is the deterioration of
medical .equipment,, Let's consider the main indicators of the state of fixed assets in the healthcare
sector(Table1).

Table 1. Dynamics of indicators of the use of fixed assets in healthcare institutions of Kazakhstan

Name of indicators Years Relative growth, % Absolute
2017 | 2018 2019 2020 2021 2021/2017 increase

(?oefflment of renewal of 8.6 7.9 78 116 145 68.6 5.9
fixed assets
Th(_e coeff|_0|ent of liqui- 17 14 15 17 17 0,0 0
dation of fixed assets
The degree of deprecia- | s54 | 495 | 419 | 374 37,8 2,7 1
tion of fixed assets

Note — compiled by the authors on the basis of data from the Bureau of National Statistics, the Agency for Strategic Planning and
Reforms of the Republic of Kazakhstan, https://stat.gov.kz/edition/publication/collection
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According to Table 1, it can be seen that there was a decrease in the renewal of fixed assets until 2020,
this indicator has increased over the past year, medical equipment for coronavirus infection was purchased.
Accordingly, the depreciation rate of fixed assets decreased. The increase in the update compared to the indi-
cator of 2017 amounted to 68.6% or increased by 5.9 units.

The following Figures 2 and 3 show the structure and indicators of use by type of fixed assets. As we
can see, the largest share falls on machinery and equipment (51.8%) and 39.4% are buildings.

other types of fixed
assets; 7,7

building; 39,4
facilities; 1,1
= building = facilities machinery and equipment = other types/of fixed assets

Figure 2. Structure of fixed assets by type for 2021, %

Note — compiled by the authors on the basis of data from the Bureau of National Statistics, the Agency for Strategic Planning and
Reforms of the Republic of Kazakhstan, https://stat.gov.kz/edition/publication/collection
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Figure 3. Indicators of the use of fixed assets by type for 2021, %

Note — compiled by thesauthors on‘the basis of data from the Bureau of National Statistics, the Agency for Strategic Planning and
Reforms of the Republic of Kazakhstan, https://stat.gov.kz/edition/publication/collection

If we consider the indicators reflecting the technical condition of fixed assets, we can see that in gen-
eral, the degree of depreciation of fixed assets is 37,8%, mainly depreciation is observed for machines and
equipment (43,2%), respectively, the highest liquidity ratio is observed for this type of funds. In 2020, the
renewal of fixed assets occurred due to the fact that 44 outpatient facilities were opened, 30 of which were
opened in rural.areas. During this year, 16 portable and prefabricated infectious diseases hospitals were built,
3 were reconstructed. 3,264 units of artificial lung ventilation devices were purchased. Domestic manufac-
turers have produced 1,500 units, 53 X-ray machines, 49 of which were purchased from domestic manufac-
turers. 1167 units of transport for emergency medical care were also purchased.

In 2021, in order to increase the effectiveness of product safety control, work was carried out to
strengthen the material and technical base of laboratories, high-precision equipment was additionally pur-
chased in a number of regions. The construction of 6 paramedic-obstetric, medical centers and outpatient
clinics in rural areas has been completed, 17 healthcare facilities are under construction, 8 buildings are
planned to be opened by lease. Also, the work of 2 medical trains “Zhardem” and “Salamatty Kazakhstan”
was resumed, which provided medical care to 38 thousand residents in 10 regions. In addition, work has
been carried out to update and equip district hospitals with modern CT scanners, X-ray machines, etc. To
date, the equipment park of district hospitals has been brought to 84%. “Thus, material resources are one of
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the main types of resources used by healthcare organizations in the course of their economic activities, and
represent a set of fixed assets and working capital expressed in material form and used for the production of
medical goods and services” (Reprintseva E., 2016).

In his Message dated September 01, 2020, the President of Kazakhstan K. Tokayev raised issues of the
development of the healthcare system. In order to implement the Message, approaches to the organization,
conduct of primary medical care, as well as the format of service provision have been revised. In addition,
advisory services are being developed with the help of the national television network. To date, 259 medical
organizations are connected to this network. Work is underway to complete the hardware and software part
of the infrastructure, connection to the global network. To date, the availability of medical institutions to the
Internet is 86.7%. In healthcare, medical information systems have been implemented that allow data to be
transmitted to the Smart Data Ukimet analytical platform, and work is underway to integrate with the Ehealth
core.

The dynamics of the population with oncological diseases is growing annually in Kazakhstan. In order
to improve the quality of provided services, improve infrastructure, material and technical.resources and per-
sonnel, various activities are carried out. In many cities, it is planned to build cancer centers,where advanced
technologies and equipment will be purchased. In 2020, a corresponding center was opened:in Aktau, the
construction of a cancer center in Zhambyl region is being completed, a linear accelérator isyinstalled in Ust-
Kamenogorsk. Based on the analysis, the problematic aspects and opportunitiestof‘the healthcare sector in

terms of material and technical development have been identified, which are summarized'in Table 2.

Table 2. SWOT analysis of the state of the healthcare sector of the Republic of Kazakhstan

Strengths

Weaknesses

1. An extensive network of medical organizations providing
primary health care;

2. Equipping medical organizations with medical equipment
and sanitary transport;

3. Institutional structures have been formed to ensure the
main functions of further development of digitalization;

4. Digitalization of healthcare;

5. The target architecture of the national level is being im-
plemented,;

6. Strategic partnership of medical universities with leading
foreign universities;

7. Introduction of methods of assisted reproductive technolo-
gies, including in vitro fertilization (IVF);

8. Provision of healthcare infrastructure;

9. Restoration and constructiopnofinew:health facilities;

10. Introduction of new medical’'technologies in the medical
and diagnostic process;

11. Availability of telemedicine points in rural medical organ-
izations.

1. Insufficient. level of literacy of the population
on health issues (the degree of influence of behav-
ioral risk factors on health);

2. Aging infrastructure of medical organizations
and insufficient equipment of medical equipment,
especially in rural areas;

3. Heterogeneous level of service and quality of
medical care;

4. Insufficient material and technical base of
healthcare organizations, especially in rural areas;
5. Insufficient qualifications and experience of
domestic software developers regarding the im-
plementation of information systems that meet in-
ternational standards;

6. Insufficient financing of the healthcare system;
7. Lack of digitalization of the sanitary and epi-
demiological service;

8. Imperfection of information technologies.

Opportunities

Threats

1. Exponential development of ICT in the healthcare sector,
the emergence of affordable modern solutions on the market;
2. Knowledge and technology transfer through cooperation
with international organizations and leaders of the ICT industry;
3. Introduction of innovative treatment methods and tech-
nologies, including in the field of biopharmaceuticals;

4. Public-private partnership in healthcare;

5. Increasing healthcare funding;

6. Development of technologies for rapid testing and diag-
nosis of diseases at early stages;

7. Development of telemedicine technologies and remote
provision of medical services;

8. Introduction of artificial intelligence and full digitalization;
9. Mobile and web applications for informing and involving
the population in protecting their own health.

1. Rise in prices for medical services /medicines /
medical equipment;

2. Perception of IT security and data privacy risks
by the community.

Note — compiled by the authors
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As can be seen from Table 2, the weaknesses are still the low equipment of the healthcare organization
with equipment, insufficient qualifications of specialists in the field of information technology, insufficient
financing of healthcare, etc.

Let's consider the indicators characterizing the healthcare sector of the Republic of Kazakhstan. The ta-
ble below shows the availability of fixed assets in healthcare, expenses for the purchase of fixed assets and
services rendered in the field of healthcare (Table 3). We will take these indicators as factors, that is, inde-
pendent variables, and gross domestic product as a dependent one. We will conduct a correlation and regres-
sion analysis, identify the relationship and influence of factors on the gross domestic product.

Table 3. Dynamics of indicators for calculating correlation and regression analysis

Years Gross domestic prod- Availability of fixed assets in Services rendered Expenses for the pur-
uct, billion tenge healthcare by balance sheet (net in the field of chase of fixed assets in
of depreciation) cost, million healthcare, million the field of healthcare,
tenge tenge million tenge
2017 54378,858 890 236 1095 436,181 43517,792
2018 61819,536 906 776 1168315,556 46 686,580
2019 69532,600 998 586 1339671,963 48 074,211
2020 70649,000 1169180 1756 198,623 62 462,674
2021 83951,600 1354 295 2588 676,703 77 048,097

Note — compiled by the authors on the basis of data from the Bureau of National Statistics, the Agency for Strategic Planning and
Reforms of the Republic of Kazakhstan, https://stat.gov.kz/edition/publication/collection

According to the provided data, it is clear that all indicators are inereasing in dynamics. To identify the
relationship between the indicators, we will calculate the correlation(Table 4).

Table 4. Results of correlation analysis

Column 1 Column 2 Column 3 Column 4
Column 1 1
Column 2 0,938710727 1
Column 3 0,933548783 0,985399584 1
Column 4 0,916446074 0,990780472 0,990071839 1
Note — compiled by the authors on the basis of statistical processing of information using the Regression analysis package in
Excel

The table of correlation results shows a very high relationship between the indicators. Next, we will
perform a regression.analysis (Table 5).

Table 5. Regression analysis results

Regression statistics
Multiple R 0,953983529
R-square 0,910084574
Normalized R-square 0,640338296
Standard error 6620,919953
Observations 5
Note — compiled by the authors on the basis of statistical processing of
information using the Regression analysis package in Excel

Also, the results of regression analysis confirmed the presence of a high relationship between dependent
and independent variables, as well as factor values (Table 6, 7).
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Table 6. Results of the analysis of variance

df SS MS F Significance of F
Regression 3 443694679,5 147898226,5 3,373854051 0,375991
Remains 1 43836581,03 43836581,03
Total 4 487531260,5
Note — compiled by the authors on the basis of statistical processing of information using the Regression analysis package in
Excel

Table 7. Generated values of regression coefficients

Standard P- Lower Upper Lower Upper

Coefficients error t-statistics | Value 95% 95% 95,0% 95,0%
Y-intersection 1919743 56488,86 0,34 0,79 | 6985615 | 736956,4 | 698561,5 [1.736956,4
Variable X 1 0,08 0,13 0,63 0,64 -1,54 1,71 1,54 1,71
Variable X 2 0,02 0,04 0,46 0,73 -0,48 0,52 -0,48 0,52
Variable X 3 -1,17 2,17 -0,54 0,68 -28,71 26,36 =28,71 26,36

Note — compiled by the authors on the basis of statistical processing of information using the Regressionanalysis package in Ex-
cel

It can be seen from the analysis results that the constructed model is significant, since the correlation
coefficient is 0.95 and the determination coefficient is 0.91. Regarding‘the regression coefficients, it can be
seen that a change in the availability of fixed assets in healtheare at.book value will lead to an increase in
gross domestic product by 0.08 units, a change in the volume of services rendered in the field of healthcare
will lead to an increase in GDP by 0.02 units and an increase.in the cost of purchasing fixed assets will lead
to a decrease in GDP by 1.17 units. The calculation and analysis of regression confirms that the cost of fixed
assets directly depends on human capital and the gross domestic product depends on their health and ability
to work. In order to maintain a healthy nation, it is.necessary to.create and develop a healthcare infrastructure
and, first of all, to purchase and provide facilities'and equipment to institutions, enterprises in the field of
healthcare, to create comfortable conditions for receiving.treatment to the population, etc.

Further, using the results of the regression analysis calculation, we calculated the forecast for 2022-
2024 of the cost of fixed assets, on the basis of'\which it is clear that if funds are directed to the development
of technology, accordingly, improve the healtheare sector, it will lead to an improvement in the health of the
population, which will directly affect the development of the state (Fig. 4).

2017 2018 2019 2020 2021 2022 2023 2024

120000,000
100000,000
80000,000
60000,000
40000,000
20000,000
0,000

= Gross domestic product, in billions tenge
= The predicted level of gross domestic product, Yt billion. tenge

Figure 4. Calculation of the forecast value of the level of gross domestic product, billion tenge

Note — compiled by the authors on the basis of statistical processing of information using the Forecasting package in Mi-
crosoft Excel
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Based on the calculation of the forecast values, it was revealed that the level of gross domestic product
will grow and, accordingly, this will entail the need for fixed assets. As it is known, the degree of deprecia-
tion of fixed assets is about 40%, so the issue is acute in addition to the construction of new hospitals, equip-
ping existing hospitals and diagnostic centers with equipment and components. Scientific and technological
progress does not stand still, every day new high-tech equipment appears, which make it possible to improve
the quality of service and, accordingly, to obtain effective diagnostics and treatment.

In many countries, leasing of medical equipment is used as one of the effective tools to solve the
equipment of healthcare organizations, and in developed countries, existing equipment is being modernized.
The advantages of these tools are that leasing allows the purchase of equipment on the basis of only a down
payment, a guarantee for the period of operation and is economically beneficial for a medical organization.
Modernization makes it possible to save time and money, in addition, it will make it possible to extend the
life of the equipment. Moreover, now many companies that produce medical equipment include options in
them that allow you to replace parts and elements with higher performance.

Discussions

Today, when Kazakhstan is moving to digitalization of healthcare, logistics is atop priority. An analy-
sis of international experience has shown that digitalization is an effective direction forthe development of
medicine, as well as improving the quality of services. The effectiveness will be assessed in three areas —
economy, social sphere and medical activity. The material and technical condition“of healthcare does not
meet today's requirements and trends of the time. The healthcare system needs to be reformed in the system
of financing, logistics and management. The reform should be aimed primarily at improving the quality and
efficiency of the industry. To do this, it is necessary to revise legislativerand regulatory acts not only on ma-
terial and technical support, but also pharmaceutical activities and the development of the medical industry.
Special attention should be paid to the issues of state support, staffing, ‘increasing capacity, attracting invest-
ment, etc. With the development of digitalization, the issue of research and development work is acute. Med-
ical institutions need to work already in this direction, namely inithe direction of the development of science.
The development of science in the field of medicine will definitely lead to the use of modern innovative
technology and technology, which requires trained qualified doctors and nursing staff.

In order to improve the efficiency of the use of material resources, we propose a mechanism for manag-
ing the material and technical resources of a medicalinstitution, which is shown in Figure 5.

Figure 5. Mechanism of management of material and technical resources of medical institutions

Note — compiled by the authors

To manage the material and technical resources of a medical institution, it is necessary to: maintain a
system of constant monitoring of the available material and technical equipment, their receipt and mainte-
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nance, as well as the terms of operation; form an equipment purchase plan; study the market for medical in-
dustry products; service departments should be created at each medical institution for timely repair and
maintenance of equipment; permanent monitoring of identification of areas of inefficient use of fixed assets
and identification of the causes. Based on the monitoring, recommendations are being developed on the ef-
fectiveness of the use of material and technical resources of a medical institution.

Conclusions

“Healthcare, as with any other service operation, requires systematic innovation efforts to remain com-
petitive, cost-efficient, and up-to-date. Day by day the cost of medical care is escalating at a distressing and
indefensible rate worldwide” (Sakthivelmurugan E. et al., 2021). “Cost reductions brought about by digital
health services also do not need to imply lower health care budgets, but simply the possibility to allocate the
freed budget elsewhere” (Ricciardi W. et al., 2019). “Thus, improving the material and technical support of
healthcare organizations in a market economy requires a comprehensive integrated approach-to manage-
ment” (Reprintseva E., 2017).

Based on the analysis and recommendations presented, their implementation, in, our @pinion, will con-
tribute to the optimization and efficiency of the use of material and technical means of a medical institution,
which will further lead to an increase in the availability and quality of medical care to.the population.

Also, in order to manage and account for material and technical resources, it'is.necessary to introduce
an information system for the republic to account for material resources. This system should keep records in
the following areas:

1) information on concluded contracts for the purchase of equipment, machinery and technology, quan-
tity of goods, unit price, total cost and terms of purchase;

2) information leading control over the supply of inventory;

3) information including the condition and service life of material and technical values in all medical
institutions.

Thus, the provision of material and technical resources requires an integrated approach to their man-
agement, as well as strengthening the requirements for certification of software products of private develop-
ers in the field of healthcare.
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MeauuMHaIBIK MeKeMeJepaiH MATepHaATABIK-TeXHHKAJIBIK pecypcTapbIiH
naigasany THIMALTITIH APTTHIPY “KOJIAAPBI

Anoamna

Maxcamul: 3epTTeyaiH MaKcaTbl — MeIUIMHAIIBIK MEKeMENIep/IiH MaTepHalIbIK—TeXHUKAIIBIK PeCypCcTapbiH Taj-
Jlay JKOHE OJIap/Ibl MaiJaaHy THIMIUTICIH apTTRIPY JKOJIIAPbIH d3ipiey.

3epTTeyniH MiHAETI — MaTepHalJbIK—TeXHHKAJIBIK PeCypCTap/ibl 0acKapyIblH HEri3ri OarbITTapbl MEH TETIKTEPiH
a3ipJiey; JeHcayIbIK CaKTay MEeKeMellepiHiH Herl3ri'KypaiapblHa Talaay Kyprizy; MaTepHalIbIK—TeXHUKaJbIK pecypc-
Tappl Oackapy KyHeciHiH THIMIUTIriH OaFanay:

JleHcaynmbIK cakTay KyHeciHiH JKai-Kyii OyTiHIe MEMIICKETTiH 9JICyMETTIK JaMybIHBIH MaHBI3Ibl OaFrbITTapBIHBIH
0ipi, Oipak XaNBIKTHIH KaXXCTTUTIKTEPIH KaHaratTaHAbIpMaiinel. COHIBIKTAH CaJaHbl JaMBITYIBI JKETUIIIPY Maceleci
©3eKTi OOJIBIIT CaHATa IBI.

Maxanana geHcayibIK caKrayIblH MaTepHAIIBIK—TEXHUKAIBIK PeCypCTaphlH MaianaHy sl 0acKapy KoHE KeTil-
Jipy TakeIpbIObl OOMBIHIIA FHUIHIMAN®CONETTEpre IOy JKacalFaH, HEeTi3r KepceTKilTepre Tajaaay KYpri3iireH, aTam
aiiTkaHIa, aypyxaHa yibIMJapblL MEH aypyXaHa TOCEKTEPiHIH CaHbIHA, JIEHCAYJIbIK CaKTaylarbl HETI3r1 KypaiIapAblH
JKal-Ky#l MEH MaiIaf@HbLIYBIHBIH HET13T1 KOPCETKIIITEPiHe, HeTi3r KOpiapablH KypbuibiMbia, SWOT -Tanmmayra xoHe
1.0. Ha3ap aynappuirad. JleHCaysblK CakTay KOPCETKIINTEPIHIH Kallbl iIKi ©HIMHIH ©3repy dCepiHE PEerpecCHsUIIBIK
Tangay Kyprisuiai. Keppemsius KepceTKimTepi 6Te KOFaphl, OYJI CaJblHFaH MOJECIbIIH MAaHBI3IbIIBIFEIH PACTAMIBI.
Xorapsiia KeITIpiIreH MO/ieNb Heri3iHIe JKallbl 11IKi @HIMHIH 00JDKaMIIbl MOHIepl ecenTeni. MakanaHblH KOPBITBIH-
JIBICBIH/IA MaTepHAIJIBIK PeCypCTap/ibl Naliagany/ bl )KaKcapTy JKOHE OHBIH THIMLIITIH apTThIPy MaKCcaThIH/Aa MEIUIIU-
HaJIBIK MEKEMEHIH MaTepHalIbIK-TEXHUKAIIBIK PecypcTapblH 0ackapy TETirl YChIHBbUIAABI. MarepuanablK-TeXHUKAIbIK
pecypcrappl Haiaanany sl sKakcapTy TETITiHIH €31 YII Ke3eHHEH TypaJbl, OojlapAbl HaiijanaHy apKbUIbl THIMILTIKTI
apTTEIpyFa O0Ja bl

3epmmey a0icmepi: YKyMBICTa 3epTTEYIiH MBbIHA JiCTEPi KOJIIAHBUIFAH: TAPUXH, CTATHCTUKANBIK, KYPBUIBIMIBIK-
(YHKIMOHAIIBIK, KYHEIIK JKoHE CaIbICTBIPMAIIBI TaJIay.

Kopvimuinosi: Makanaia JeHCAyIBIK CaKTay MEKeMeJepiHAe Heri3ri KopiapAslH HaiJanaHbUIybIHA, HETIi3r1 Ky-
panmapabIH Jkali-Kyii MeH maiadaHbUTYBIHBIH HET13T1 KOPCETKIMITePiHiH CepIliHiHe Taiiay >Kacaibll, Kapanasl. Tai-
Jay HeTi3iHAe KYIITi KOHE 9JICi3 KaKTap KapacThIPBUIBII, MEAUIIMHAIBIK MEKeMeNepIiH KayinTepi MeH MYMKIHIIKTepi
anpIKTaNAel. Lludpaasasipy noyipiHae MeAWIIMHAIBIK MEKeMeJepIiH MaTepHaIbIK-TeXHUKAJIBIK 0a3achl jKoHE oJap-
JIBIH KaMTaMachl3 €TUTyl epeKIlie OpbIH allajibl, OChIFAH OaWIaHBICTBI HETI3T1 KYpalIapabl HEFYPIbIM THIM/I Maiamany
YIIiH METUITTHAIBIK MEKEMEHIH MaTepUaIbIK—TEeXHUKAJIBIK PECypCTaphiH 0acKapy TETIiTi YChIHBUIAIBI.

Tyorcoippimoama: Makanana MaTepHAIIBIK—TCXHUKAIBIK PECYpCTapMEH KaMTaMachl3 €Ty KaKCTTLIIrl epeKIe
aTam eTIIreH, OUTKEHI JCHCAYJBIK CaKTayAbl JHaMBITy TYKBIPHIMAAMACHl IU(PIBIK JCHCAYIBIK CaKTayAbl TaMBITyFa
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OacThl Hazap ayAapaipl, al OarmapiiaMaHbl iCKe achIpy YIIIiH KOFaphl JEHTeHI MaTeprualiablK 0a3a Kaxer. OchiFan Oaii-
JIAHBICTHI, OI371H OMBIMBI3IIA, MCAUIIMHAIBIK MEKEMEICP/iH MaTepUANIbIK-TEXHUKAIBIK PEeCypCTapblH OacKapyIbIH
JKOFaphIa aTajfaH TETirl OJap bl Maiaagany THIMJIUTITT MEH KaJIbl THIMAUTIKTI OHTAMIaHABIPYFa, KOPCETUICTIH KbI3-
METTEP/IiH CamachlH apTTHIPYFa OKeIeIi.

Kinm ce30ep: neHcaynblK cakray, MaTepUalIbIK-TEXHUKAIBIK PecypcTap, Herisri KopJyap, To3y KepceTKiluTepi,
k03 pULIKEeHT, TUPPIAHABIPY, THIMAUIIK, TETIK.

C. AxTaeBa, J. Tinecosa, P. lllokan, C.C. AxmetoBa, C.C. lllakeeB

IIyTn noBbimennst 3¢(peKTHBHOCTH MCNOIb30BAHUA MAaTePHATbHO-TeXHMYECKUX PecypcoB
MeIUIUHCKUX YYpeKIeHn i

Annomauus

Lenv: 1enbio uccae0BaHUs SIBJSIETCS aHAIN3 MATEPHATbHO-TEXHUYECKUX PECYPCOB MEIUIIMHCKUX YUPESIKACHHN
1 pa3paboTKa myTeil 1Mo MOBHIIEHUTO () (PEeKTHBHOCTH UX HCIIOIH30BAHUS.

3ajaun MCCIEAOBaHMS — pa3paboTKa OCHOBHBIX HAMPABICHUH M MEXaHM3MOB YHOPABICHHS MaTEpUalIbHO-
TEXHHUYECKHMHU pecypcamMu, MPOBECHUE aHaJM3a OCHOBHBIX CPEJICTB YUPEXKICHUI 31paBOOXpaHCHU, OLeHKA b dek-
TUBHOCTH CUCTEMbI YIIPABJICHUA MAaTCPUAJIBHO-TEXHUICCKUMU pECYypPCaMU.

CoCTOSIHHE CHCTEMBI 3ApaBOOXpaHCHUA Ha CEroaHs ABJIACTCA OOHUM U3 Ba)KHEHIIINX HaHpaBJ’ICHI/Iﬁ COIIMaJIBHOI'O
pa3BUTHs TOCYAapCcTBa, HO HE yJIOBJIETBOpsOLIee MOTPeOHOCTH HaceleHUs. Bomnpoc, COBEpIICHCTBOBAHHS Pa3BUTHS
JAHHOW C(ephI SIBISCTCS aKTYaTbHBIM.

B cratbe npoBezieH 0030p Hay4HOH JIUTEPATYpPhI IO TEME YIPaBJICHUS U COBEPLIEHCTBOBAHUS UCIIOJIb30BaHMS Ma-
TEePHATPHO-TEXHUIECKUX PECYPCOB 3APaBOOXPAHCHUS, MPOAHATIM3UPOBAHEI OCHOBHBIC IOKA3aTeNId, & UMEHHO YHCIIO
OOJILHUYHBIX OPraHU3aUil U YUCII0 OOJbHUYHBIX KOCK, OCHOBHbBIC MOKA3aTE/Id COCTOSIHUSI U UCIIOIb30BaHUsI OCHOBHBIX
CPEICTB B 3[IPaBOOXPAHCHUH, CTPYKTYpa OCHOBHBIX (OHIOB, mpeacraBieH SWOT-anamm3 u 1.1. [IpoBeneH perpeccu-
OHHBI aHANN3 BIMSHUS MMOKa3aTeneil 3ApaBooOXpaHeH sl Ha U3MEHEHHE BAJIOBOTO BHYTpEHHEro npoaykra. [lokasarenu
KOPPEIIUA OYCHb BBICOKH, UTO MOATBEPKIACT 3HAYNMOCTD IIOCTPOEHHON Moaenn. Ha oCHOBe MpHBENCHHON MOIEIH
paccYuTaHBI MPOTHO3HBIC 3HAYCHHUS BAaJOBOTO BHYTPEHHETOAIpoAykTa. W B 3aKIIFOUCHIE CTAThH, B HEJSIX yIyUIICHIS 1
(G (PEKTUBHOCTH HCIIOJB30BaHUS MaTEPHAIBHBIX PECYPCOBj), MPEMIaraeTcsi MEXaHU3M YNpaBJIeHHsS MaTepHalbHO-
TEXHUYCCKUMU pPECypCaMU MCIUIMUHCKOI'0 Y4YPCKIACHUS. CaM Mexagu3m yJaydli€Hus HWCIOJb30BaHUsA MaTCpUATIbHO-
TEXHHYECKHUX PECYPCOB COCTOMT M3 TPEX ITAIOB, UCIOAB30BAHHE KOTOPBIX MpUBEET K 3()(HEeKTHBHOCTH UX NpUMEHE-
HHUs.

Memoout uccreoosanusi: B pabore HCIONB30BaHBI CIIEAYIONIME METO/IbI UCCIICIOBAHMUS: HICTOPUIECKUE, CTATHCTH-
YeCKHUe, CTPYKTYPHO-(YHKIIMOHAIbHBII, CHCTEMHBIH M CPABHUTEJIbHBINA aHAIIU3.

Peszyromamei: ABTOpaMH paccMOTPEH 7 TPOBEICH aHAIHM3 HCIIOJIBE30BAHHUS OCHOBHEIX (DOHMIOB B YUPESIKICHHUIX
3PAaBOOXPAHEHUsI, MOKa3aHa JMHAMUKA OCHOBHBIX MMOKA3aTeNleii COCTOSIHUS M IPUMEHEHUsS] OCHOBHBIX cpezcTB. Ha oc-
HOBaHHHU MPOBEJICHHOI'0 aHAJIN3a BRISBICHBI CUIILHBIC U C1a0ble CTOPOHBI, OIPEIENICHbI YIPO3bl U BO3MOXHOCTH MEJIU-
OUHCKUX yUpexaeHuil. B Bex nuppoBU3amim, 0c000e MECTO 3aHUMAIOT MaTepHaIbHO-TEXHIYEeCKas 0a3a MEAUIIMHCKIX
YUPEKICHUHN 1 UX 00€CIIEUYCHHOCTb; B CBSI3H C YeM Jis OoJiee 3PEeKTUBHOTO UCTIOIH30BAHHSI OCHOBHBIX CPE/ICTB Mpe/I-
JIaraeTcsi MEXaHU3M YIPaBICHUS MATEPHATbHO-TEXHUIECKUMH PECYPCAMU MEAUIHCKOTO YUPESIKICHHS.

Buisoowvr: B pabore 0€000 HOIYEPKUBACTCS HEOOXOAUMOCTh O0CCICUCHUsI MAaTEPUAIbHO-TEXHUIECKUMHU PeCyp-
camH, Tak kak KoHIenus pa3BuTHs 3JpaBOOXpaHEHHsI OCHOBHOH yIop JefiaeT Ha pa3BUTHE LU(POBOro 31paBooxpa-
HEHUS, a JUIsl TOTO, YTOOBI Peali30BaTh MporpaMMy, Hy>KHa OU€Hb XOpolllasg MaTepuaibHas 0aza. B cBs3u ¢ 5TuM, Ha
Haml B3IJIAMO, HpHBeI[eHHLIﬁ MEXaHU3M YIIPaBJICHUA MATCPUAIIBHO-TEXHUYCCKUMU peCypCaMU MEAUIUMHCKUX YUPCKIC-
HUH NPpUBCAET K OIITUMU3AINU 1 3(1)(1)CKTI/IBHOCTI/I HX UCIOJB30BaHMs, MMOBBIIICHUIO KAY€CTBA U OIIEPATUBHOCTU OKAa3bI-
BaeMBbIX JCITYT.

Knrwouegvie ciosa: 31paBooxpaHeHUe, MaTepHUaIbHO-TEXHUIECKUE PECYPCHI, OCHOBHBIE (DOH/IBI, IIOKA3aTEIIN H3HO-
ca, k03¢ dpuunens, nudposusanys, 3GPEKTUBHOCTD, MEXAHU3M.
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