TopaiirbIpoB YHHBePCHTETIHIH

FBIJIBIMHU KYPHAJIbBI

HAYUYHBIN JKYPHAI

TopaiireipoB yHuBepcura

TopaiirbIpoB YHUBEPCHUTETIHIH
XABAPHIBICHI

IKOHOMHUKAJIBIK CEPHACHI
1997 xplnad 6acTal IIBIFaIbl

BECTHHUK
TopalrsIpoB yHUBEpPCUTETA

JKOHOMHYECKasI cepust
Usmaercs ¢ 1997 rona

ISSN 2710-3552
Ne 4 (2024)
IlaBaonap



HAYYHBIN )KYPHAJI

TopaiirbipoB yHUBepcuTeTa

DKOHOMHUYeECKasH cepust
BBIXOJIMT 4 pasa B roj

CBUIETEJIBCTBO
0 MTOCTaHOBKE Ha MepeyyeT MePUOANYECKOro e4aTHOTO U3JaHusl,
HMH(OPMAIIMOHHOTO areHTCTBA U CETEBOTO M3IaHUs
Ne KZ93VPY 00029686

BBIIaHO
MHUHHCTEPCTBOM MH(POPMAIIUU U KOMMYHHUKALU
Pecnyonuku Kazaxcran
TemaTnueckasi HANPaBJIEHHOCTH
myOJIMKaIMs MAaTepUaioB B 00JIACTH SKOHOMHKH, YIIPABJICHHS,

(bI/IHaHCOB, 6yXFaJITepCKOI‘O y4d€Ta u ayaura

IMoxnucHoii ungexe — 76133

https://doi.org/10.48081/HMTV4251

Bac perakTopsl — I1aBHBI pelaKTop
Hasunenxo JI. M.

dokmop PhD
3aMecTHTEINb TIIaBHOTO pelakTopa I'pebnes JI.. C., 0.3.H., npogheccop
OTBETCTBEHHBIH CEKpeTaphb IIepumosa H. M., macucmp

Pepaxkuus aiakachl — PeqakumonHasi KoJJIerust

HImapmoBekas I. A., 0.9.H., npogheccop (benapycy),

KynszoB E. K., odoxkmop PhD, ooyenm,

Anmvas TomeiMOex, ooxkmop PhD, npogheccop (CLLIA);
Myxkuna I*. C., odoxkmop PhD,accoy. npogheccop, doyenm;
Aunraiibaesa XK. K., K.9.H.

Mycuna A. XK., K.9.H., accoy. npogheccop, 00yenm;
TutkoB A. A., K.9.H., OOyeHm,

Owmaposa A. P. exHu4ecKull peoakmop.

3a JOCTOBEPHOCTH MAaTECPHUAJIOB U PEKJIAMBI OTBETCTBEHHOCTBE HECYT aBTOPBI U PEKJIAMOAATEITH
Penakums ocrasisier 3a co00if IpaBo Ha OTKIOHEHHE MaTEPUAIIOB
l_[pl/l HMCTIOJIb30BAHWH MATEPHAJIOB )KypHalla CCbUIKA Ha «BectHuk TOpaﬁl'BIpOB YHHUBEPCUTETa» o0s13aTebHA

© TopaliTEIpOB YHHBEPCUTET



Becruuk Topaiirsipos yHusepcurera, ISSN 2710-3552 Oxonomuueckas cepus. Ne 4. 2024
SRSTI 06.81.85

https://doi.org/10.4808 1/RCPL7306

*D. Kelesbayev', B. Rasulova? A. Mukhamedkhanova®,
V. Seitova?, A. Abishova®

12Akhmet Yassawi University, Republic of Kazakhstan, Turkestan;
345M. Auezov South Kazakhstan University,

Republic of Kazakhstan, Shymkent.

'ORCID: https://orcid.org/0000-0002-4193-8121

2ORCID: https://orcid.org/0009-0006-1723-3494

3ORCID: https://orcid.org/0000-0003-2685-6125

4ORCID: https://orcid.org/0000-0002-4404-4916

SORCID: https://orcid.org/0000-0002-2514-6351

*e-mail: dinmukhamed.kelesbayev@ayu.edu.kz

MEASURING AND ANALYZING THE EFFICIENCY
OF UNIVERSITY WORK USING THE DEA METHOD

Most of the universities in our country work in the fields of education,
scientific research and social service, and allocate their resources to these
three fields. This situation, in turn, creates difficulties in the allocation of
university resources, their efficient and productive use. Determining the
areas in which universities are active and focusing on their active and
effective areas will not only strengthen them in the global competition,
but also cause effective and productive use of their resources. However, a
university focused on the wrong or ineffective field can do great damage
to both the institution’s image and its resources. For this reason, it is
very important to analyze the effectiveness of universities. Purpose of this
research work, prepared in this direction, is to measure and analyze the
efficiency of higher educational institutions, that is, universities, using the
DEA method. Also, it was aimed to determine whether universities should be
restructured for various reasons and to determine which areas universities
should address during this restructuring. In the course of the study, by
analyzing the relative efficiency of the university, it was determined how
much it should increase or decrease its income and how much it should
increase or decrease its expenses in order for the university to be effective.
Based on the results of the research, it was discussed how to achieve partial
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differentiation of universities by looking at the indicators of education,
scientific research and social service. Also, analyzes and measurements of
the relative efficiency of these universities were conducted, and assessments
were made regarding which of their input and output values are not
efficient and ways to make them efficient. In order to maintain effective
and current efficiency levels, idle capacities were identified and estimates
were made for these idle capacities and increasing-decreasing-constant
revenue scenarios were also considered.

Keywords: higher education, universities, data envelopment analysis,
efficiency, measure efficiency.

Introduction

Due to the rapid growth of globalization in the 21st century, the importance
of knowledge and information is also increasing moment by moment, and this
has a strong impact on competition [1]. In modern times, it is impossible for
an organization without knowledge and information to exist, but only having
knowledge and information is not enough [2]. Knowledge and information must
be continuously updated, updated knowledge and information must be quickly
implemented, and the resulting knowledge and information must be integrated
back into the system [3].

In this regard, from the past to the present, universities are considered as the
most important organizations that produce knowledge and information [4]. And
the three main activities of universities: education, scientific research and social
(public) services constantly influence and change the society [5]: With educational
services, the educational and cultural level of the society increases. At the same
time, the knowledge and human resources necessary for both the private sector and
the public sector are provided. In the framework of scientific research activities,
innovations necessary for society and sectors are discovered and implemented.
In this way, life and work will be easier. As for social services, various (social,
public, sports, cultural, etc.) services are provided through university departments
(clinic, printing house, sports fields and halls, entertainment centers, etc.).

Today, in addition to the increasing importance of universities as a source
of knowledge and information, disappearing borders and fierce competition due
to globalization have a great impact on universities [6]. Nowadays, universities
face the problem of effective and productive use of their resources, in addition
to producing useful and accurate knowledge and information [7]. Because global
competition forces all universities in the world to fight for the best academic
staff and students. One of the most important aspects of this struggle is to know
exactly what you are fighting for and what you are fighting for [8]. The desire
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to fight in all areas leads to the dispersion of resources and difficult situations.
On the other hand, if all resources are directed to one area, resources can be used
more efficiently and productively, and favorable conditions are created for the
implementation of the strategies of the defined area [9]. Thus, your probability
of winning this fight (competition) also increases.

In this regard, most of the universities in our country, especially state
universities, compete in these three areas mentioned above: education, scientific
research and social service, and allocate their resources to these three areas [10].
This situation creates difficulties both in providing the state’s resources and in
the effective and productive use of the universities’ own resources. Identifying
the areas in which universities are effective and productive, and focusing on these
areas of effective and productive work, will strengthen them in global competition
and facilitate the allocation of resources to the state. In this case, both universities
and the state would use their resources efficiently and productively [11]. Therefore,
it is now necessary to direct the universities to the specialized fields that will
strengthen them in global competition and to focus on improving the quality of
education. However, in the current situation, creating a new policy or designing
a new system without determining in which fields the universities are effective
poses great risks for both the universities and the state. A university located in
or focused on the wrong industry can do great damage to both its organizational
image and its resources. For this reason, it is very important and useful to analyze
the effectiveness of universities before structuring them and their activities.

This research paper, prepared in this direction, aims to determine the need
to restructure the universities due to the problems arising from various reasons
and to give a recommendation on which areas the universities should focus on
during this restructuring.

In this regard, before starting the restructuring process of universities, it
is necessary to determine how efficient they are in the fields of education and
scientific research, which are the main functions of universities [12]. In this way, it
is possible to determine which areas universities are good at and which areas they
should focus on in the future, and these results will provide significant benefits
during the restructuring period.

Materials and methods

The main purpose of this research work is to measure and analyze the
efficiency of higher educational institutions, that is, universities, using the DEA
(Data Envelopment Analysis) method. With this approach, revenue-oriented
analysis models were developed for decision-making units and efficiency analysis
was also based on revenue. As a result, it identified the cases of missing and idle
capacity in the context of input values, and also determined which of the positive
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effects on efficiency in terms of the effect of one unit increase in input values on
output values: decreasing returns to scale, constant returns to scale, and increasing
returns to scale. Here, i.e. in this research work, the following were used as inputs:
number of administrative staff, number of administrative staff, number of students,
number of faculties, educational expenses. As output, the number of graduate
students, the number of articles in journals indexed in international databases,
the number of scientific projects and their funding were used. The data used is
considered reliable as it is obtained from the official website of the universities
and the reports of the university authorities.

From this point of view, it can be said that two main hypotheses have been
tested.

HI: Inefficient universities have cases of missing or idle capacity in their
input values.

H2: A 1-unit change in the input values of all universities affects their output
values: in a ratio less than 1, i.e., decreasing profitability, or in a ratio equal to 1,
i.e., constant profitability, or in a ratio greater than 1, i.e., increasing profitability.

In addition, it was determined that universities should be restructured
according to the problems that arise due to various reasons, and what areas
universities should turn to during this restructuring. In the course of the study,
by analyzing the relative efficiency of the university, it was determined how
much it should increase or decrease its income and how much it should increase
or decrease its expenses in order for the university to be effective. During the
restructuring of the higher education system, which was proposed as a solution,
the data of 2023 universities were used. The comparative performance of these
universities in relation to each other was analyzed under three main headings:
general, education and scientific research. Using the DEA method, the computer
program WindDEAP, which can analyze many incomes and expenses, was used
in the analysis of the activities of universities. Also, in the course of this work,
various methods of socio-economic research were used: control, systematization
method, comparative, expert assessment, analytical reporting, etc.

Results and discussion

Due to the need to select «homogeneous» units as Decision-Making Units
(DMUs), which is one of the important conditions for data conversion analysis,
two universities in the city of Turkestan were analyzed, and universities in other
cities were not included in the analysis (see Table 1).
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Table 1 — Universities and abbreviations used in analyses

Ne TonblK aTaybl Keickama
1 Akhmet Yassawi University AYU
2 International University of Tourism and Hospitality IUTH

Note — Compiled by the authors

Income-oriented analyzes were used in the general and education and research
topics analyses. The objective function of an income-oriented model is important to
the public because it minimizes existing incomes and represents savings. Because
this model aims to generate current output with minimum input. Also, the CCR
and BCC models were used in the analyzes in an income-oriented manner. Total
(global) technical efficiency of universities was measured by the CCR model, while
net (local) technical efficiency was measured by the BCC model. In addition, the
efficiency scores of the CCR and BCC models were also used to calculate the
measurement efficiency.

In an overall analysis of 5 inputs and 4 outputs used in education and research
subjects, input-oriented CCR, BCC, and measurement efficiency were calculated
with WindDEAP (see Table 2).

Table 2 — General analysis results

Ne Yuusepcurer CCR BCC Size ef- Size feature
ficiency

1 AYU 0,994 0,997 0,997 Decreasing

2 IUTH 0,730 0,788 0,923 Increasing

Av- 0,862 0,893 0,960

erage

Note — Compiled by the authors

As can be seen in Table 2, in the overall analysis, no university was found to
be fully efficient in the CCR and BCC analyses. As a result of the overall analysis,
one university found CCR to be more effective, while the other university found
BCC to be more effective, offering optimistic results. Among the universities
that were not found to be fully efficient in the overall analysis, one university
(IUTH) showed an increase in profitability with size. This situation is caused by
the university producing below its capacity, and it can produce more than one
unit with one unit of revenue. The fact that it shows profitability that increases
with size shows that this university can improve its efficiency and is therefore
open to investment and development. There is also a university (AYU) that is size
inefficient and exhibits decreasing returns with size. This is because universities
exhibit diminishing returns to scale because they produce less output as their
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revenue increases. For this reason, the said university should use its resources
more efficiently by reducing its capacity in order to be efficient at scale. Therefore,
this university needs management efficiency to be effective. Also, this university,
which exhibits diminishing returns to size, can achieve full efficiency if it shrinks
in size while maintaining its pure technical efficiency.

In the education analysis, input-oriented CCR, BCC, and measurement
efficiency were calculated using the WindDEAP program using 5 inputs and 4
outputs (see Table 3).

Table 3 — Results of educational analyses

Ne YHusepcuter CCR BCC Size efficiency | Size feature

1 AYU 0,765 0,765 1,000 Stable
2 IUTH 0,991 1,000 0,991 Increasing
Average 0,878 0,883 0,996

Note — Compiled by the authors

According to the results in Table 3, of the two universities used in the
education analysis, one is efficient in terms of BCC, while the other is efficient
in terms of size. As shown in this table, although AYU is inefficient in both CCR
and BCC analyses, it is equally significant and inefficient in both analyses, thus it
shows constant returns to scale. This is because, although the university is operating
at the appropriate scale and size, it is experiencing major inefficiencies caused by
internal factors. In order for this university to achieve full results, first of all it must
solve its internal problems in the field of education. Well, this table is scalable and
has an effective IUTH based on BCC analysis. Although this university does not
have management problems, it is experiencing size inefficiency because it operates
at the wrong size. In this case, the university can maintain management efficiency
and become more profitable through further investment and expansion and size.

In the research analysis, input-oriented CCR, BCC, and measurement
efficiency were also calculated using 5 inputs and 4 outputs using WindDEAP
(see Table 4).

Table 4 — Results of scientific research analyses

Ne YHuBepcuret CCR BCC Size ef- Size feature
ficiency

1 AYU 0,761 1,000 0,761 Decreasing

2 IUTH 0,709 0,804 0,881 Increasing

Average 0,735 0,902 0,821

Note — Compiled by the authors
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As a result of research analysis, one university (IUTH) that was not fully
effective and one BCC effective university (AYU) was identified. Here, a university
that was not found to be fully efficient IUTH) showed a case of profitability that
increased with size. Although this university can produce more than one unit of
output per unit of revenue, it produces below its potential and cannot use research
resources efficiently. This university should expand its scope by investing in
research and identify and exploit the free returns in research resources. AYU, on
the other hand, as a university with diminishing returns according to size, appeared
to be effective in the BCC analysis because it did not experience administrative
problems. It can be seen that the reason why AYU is not fully effective is mostly
due to measurement inefficiency. This situation suggests that the university
operates on an unnecessarily large scale and can operate more efficiently on a
smaller scale if it maintains administrative efficiency.

Financing information

This article was published within the framework of the results of the Ministry
of Science and Higher Education of the Republic of Kazakhstan «The best
university teacher-2023»

Conclusions

As a generalization, it shows that the universities involved in the analysis
are not making efficient use of the educational income and suggests that the
universities should seriously review their educational performance. On the other
hand, the situation is much worse in research, another branch of universities.
The reason is that these research universities are not able to use their scientific
resources effectively.

This research, which analyzed the effectiveness of two universities in
Turkestan, is important in terms of evaluating universities separately for their
educational and research functions, determining the need for resource use and
investment, and identifying and showing which university is more effective in the
field of education and which university is more effective in the field of scientific
research. is found.

Thus, as a result of the generalized analysis, a positive and significant
relationship between the efficiency of universities and their free capacities and
a positive and significant relationship between the change in the income values
of universities and their output values was determined. In other words, it can be
said that hypotheses H1 and H2, which are the main hypotheses of the study,
have been accepted.

Another finding of the study was that the average pure technical inefficiency
(BCC) in the education and research sectors was higher than the usual average
size inefficiency. The meaning of this conclusion is that the general technical
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inefficiency of these universities is related to the pure technical inefficiency rather
than the inefficiency of size and scope, which shows that the universities often
have internal problems and are dealing with solving them, not external problems.
On the other hand, the analyzes in the study included only two universities in
the same city and included results that were comparable to each other. The study
does not provide any conclusions about how effectively any analyzed university
uses its resources. Therefore, the obtained results are not absolute, but relative.
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YHUBEPCHUTET ) KYMBICBIHBIH TUIMALJIITTH DEA 9JICIMEH
OJILIEY )KOHE TAJIJAY

Enimizoeci ynusepcumemmepodiy kenwiniei 6inim depy, evlivimu
3epmmey JHCaHe dNEYMEmmMiK Kbl3Mem CAlalapblHOA HCYMbIC HCYPeizin,
pecypcmapuli ocul yw canaza benyde. Byn scazoail 63 kezecinde
VHUBepcumemmepoiy pecypcmapuin 6enyoe, 01apobl Muimoi HcatHe oHiMOi
nanoaniaHybiH0a KUbIHObIKMAp myevi3aobl. YHusepcumemmepoiy Kail
canaoa benceHoiliKk mausimoln (MUIMOT Kbl3Mem amKapbin) HCaAmKaAHbIH
aHbIKMan, oaapovly bencenoi api Muimoi Hcymbvic icmelmin calalapviia
Hazap ayoapyiapul 01apobl Hcahanovlk bacexkede Kyueimin 2aHa Koumat,
63 pecypcmapblH muimoi api oHiMOI nandananysvina ceben 601a0bl.
Jlecenmen, Oypuvic emec Hemece muimoi emec canaza 0a20apiaAHeaH
VHUBepCUmem 0Ky OpHbIHbIH UMUONCIHE 0e, OHbIH PeCYPCMAPbIHA Od YIKeH
3uaH keamipyi mymxin. Ocol cebenmi yHusepcumemmepoiy muimoinizine
manoay sxacay eme maywviz3ovl. Ocvl Oagelmma O0aUbIHOANAH OYT

283



TopaiireipoB yHHBepcuTeTiHiH Xadapmsichl, ISSN 2710-3552  Dxonomuxanvix cepusi. Ne 4. 2024

3epmme) HCYMbICLIHbIY He2i3ei MaKCamvl HCo2apbl OKY OPbIHOAPbIHGIH,
A&Hu yHugepcumemmepoiy muimoiniein DEA 20ici apxuvlivl onwey dcone
manday 6oavin mabdvinaowvl. Convimern Kamap, ap mypii cebenmepee
bainanvicmol yHusepcumemmepOiy Kauma KypoliblMoay Kepekmicin
AHBIKMAY2a JHCIHEe OCbL Kauma KYpuliblmMoay Keinoe yYHugepcumemmepoiy
Kau canaea Jcyeinyi kepekmicin anvlkmayaa bazeimmanovl. 3epmmey
bapuicblHOa anpobayus sHcypizineer yHUSepCUMemmiy CanblCmblpMAabl
MUiMOIniein Mmaioay apxvlivl yHugepcumemmiy muimoi 00ayvl yYutin
Kipicmepin KaHUANbIKMbl 6CIpy Hemece MOMeHOemy HCaHe Ubl2blCIApbIH
KaHWanblKmosl ocipy Hemece momenoemy Kepekmizi 0e anblKmanovl.
3epmmey namuoiceci botivinuia ynusepcumemmepoi 6inim 6epy, ebliblmu-
3epmmey JiCoHe aNeyMemmiK Kblzmem Kepcemkiumepine Kapan, iinapa
ougepenyuayunza Karai Koa xcemxizyee OOLAMbIHbL MANKLIAHObL.
Comnoaii-ax, 6yn yHugsepcumemmepOoity, CAlblCMbIPMALbl MUIMOLLiciHe
mandaynap men onweyiep JHcypeizinin, oaapovly Kanoau Kipic JcaHe
wvlevic MaHoepi muimoi emec ekenoicine dcane oaapobl Muimoi emy
JHC0N0apbina Kamvlcmbl Oazanayiap xcypeizindi. Tuimoi sicone azvimoazvl
MuimMoinix deneellin ycman mypy yuin 60c mypeau KyammovliblKmap
AHBIKMALObL JiCaHE O JCYMbIC icmemeli 60C MYPean KyammbliblKmaped
Kamolcmol bazanaynap Hcypeisindi api 6cemin-KeMumin-mypakmel Kipic
Jlcagoailiapvl 0a Kapacmulpuliobl.

Kinmmi coe30ep: scogapwl 6inim bepy, ynusepcumemmep, 0epekmepoi
KOH@epmmen manoay, muiMoinix, muiMoiiikmi eauey.
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[octynuio ¢ ucnpasienusmu 22.08.24
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N3MEPEHHUE U AHAJIN3 DOPEKTUBHOCTHU PABOTBI
YHUBEPCUTETA METOJOM DEA

Bonvuuncmeo ynugepcumemos nauteli cmpamnvl pabomarom 6 cepe
00pa308aHusl, HAYUHBIX UCCTEO0BAHUL U COYUATLHO2O OOCLYHCUBAHUS
U HanpasuAOm ceou pecypcwvl na smu mpu oonacmu. Takas cumyayus,
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8 c6010 ouepedsb, coz0aem MpYOHOCMU 8 PACnpedeaseHuu pecypcos
VHUBepcumema, ux 3PHexmueHom u nPOOYKMUSHOM UCNOIb30BAHUU.
Onpeodenenue obracmeil, 6 KOMOPbIX YHUBepCUMEMbl AKMUBHDL
(ocywecmensiiom dHekmusHyIo 0esimeibHOCMb), U OPUEHMAYUsL HA UX
akmueHvle U pe3yIbmamughvle HanpasieHus He MoIbKO YCUISIM Ux 8
21100a1bHOT KOHKYPEHYUU, HO U 8b1308YM dhhekmusHoe u nPpoOYKMUGHoOe
ucnonvzoganue ux pecypcog. OOHaKo yHuepcumem, opueHmupOBanHblil
Ha HeNnpasuIbHyio iU Heaphhexmusnyio cgpepy oesmenbHOCmu, Modlcem
Hanecmu 601bUIOU Yugepo Kax umuodicy 8y3a, max u e2o pecypcam. Ilo smoti
NPUUHE OUeHb 8AINCHO AHATIUIUPOBAMDb IPDEKMUBHOCTL VHUBEPCUMENOB.
OcHogHoll Yenvio OaHHOU UCCAe008AMeNbCKOU pabombl, NOO20MOBIEHHOU
6 9MOM HANPABNIEHUU, S6TIEMC I USMePeHUe U aHaiu3 spgexmuenocmu
BBICULUX YUEOHBIX 3A8e0eHUll, MO eCMb VHUSEPCUMENO8, C UCNOIb308aHUEM
memooa DEA. Kpome moeo, e2o yenvio 6bi10 onpedenums, ciedyem iu
NPOBOOUMb PECMPYKMYPUIAYUIO YHUBEPCUMEMOE NO TeM UNU UHbIM
NPUYUHAM, d MaKdce onpedeiums, KaKue oO1acmu yHUepcumenmbol
0012ICHBL peutamsb 6 Xo0e Mot pecmpykmypusayuu. B xode ucciedosanus
nymem aHaau3a OMHOCUMenbHoU dghexmusnocmu 8y3a 6bLI0 ONpedeneHo,
HACKONbKO eMy clledyem YEeiudums Uil YMEeHbUUmMsb c80U 00X00bl U
HACKONILKO Clledyem YGeaudums uil yMEeHbUWUmMyb 80U pacxoosl, 4moovl
8y3 0v11 ahpexmusnvim. Tlo pesyromamam ucciedo8arnust 00CyHcoaiocy,
Kak 000umvcst HacmuyHou ouggepenyuayuu 8y308, 2105 Ha NOKA3amenu
00pa306anusl, HAYYHBIX UCCIEO0BAHUL U COYUATLHOZO OOCLYIHCUBAHUSL.
Taxoice 6bi1U NPOGEOEHbl AHANUZLL U USMEPEHUSL OMHOCUMENbHOT
ahpexmusnocmu IMuUX YHUGEPCUMEMO8, A MAKICE COeNdAHbl OYEHKU
OMHOCUMENLHO MO020, KAKUE U3 UX 6XOOHBIX U BbIXOOHBIX 3HAYEHUL He
ABAAIOMCA IPPEKMUSHBIMU U CROCOOBL cOeNamb UX 3PHekmueHvLMU.
s noodeporcanust S¢hhexmusno2o u mexywe2o yposus sgghexmusnocmu
OvLIU Onpedenienvl NPOCMAUBaowue MOWHOCMU U NPOBEOEHA OYEHKA
IMUX NPOCMAUBAIOWUX MOWHOCMEL, A MAKIHCE PACCMOMPEHbl CYEHAPUU
VBENUUEeHUSI-YMEHbULEHUSA-NIOCMOSIHHO20 00X00d.

Kniouegvie cnosa: evicuiee obpazosanue, yHugepcumemol, aHaiu3
oxeama OaHHbIX, dPHexmusHocmy, usmepenue dghgexkmusHocmu.
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