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Abstract. The article deals with the important topic of reconstruction of existing
school buildings. School plays an important role in the life of every person, and the
creation of a comfortable educational space is an important task for architects and
designers. The main problems considered in the article are the shortage of pupil places
in schools, as well as the discrepancy between the architectural and planning structure
of schools and the requirements of modern education. In the introduction the questions
related to the infrastructure of the school building are considered, that in the existing
today schools it is difficult to organize the educational process that will meet the
requirements of modern education. The main issues of reconstruction were studied.:
such as elimination of physical deterioration of the building, the impact of
reconstruction on the change of the educational process. In the main part of the article
a plan of reconstruction of a typical school building is proposed. The developed steps
will help to create comfortable conditions for learning in existing schools, as well as to
adapt the space of schools to the requirements of modern educational programs. In the
context of state programs considered in the paper, the measures taken by the state to
solve the existing problems are presented. State programs provide for the construction
of new school buildings based on public-private partnership, but do not exclude the
possibility of reconstruction of the existing stock. The conclusion describes the main
conclusions of the conducted research, which suggest that the reconstruction of school
buildings can be one of the possible steps to solve two major problems. The authors
believe that changing the internal space of existing schools can contribute to the
development of motivation among students, improve the level of education, and develop
various abilities of students.
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MEKTEII FUMAPATTAPBIH KAUTA KYPY HOTHKECIHJIEI'T
KA3IPI'l BIJIIM KEHICTII'T

T.A. To3aukoa’* ® A A, Bpsanues’

! Xanwikapansik 6iniv 6epy xopropanuschl, Anmarel, 050043, Kazakcran
2 FrutbiMu-3eprTey HHCTUTYTH «RAS Group Experty, 050062, Anmarsl, Kazakcran

Anparna. Maxana Konoanvlcmagvl MeKxmen UMapammapvli Kauma KypyoblH
MaHwvI30bl MaKbIpulObIH Kapacmulpaosl. Mexmen ap adamHvly oMipinOe MaHbi30bl POl
amkapaowl, an xHeaunwvl Oinim bepy Kenicmicin Kypy cayiemuiiniep MeH Ousaunepiep
Ywin manyul30bl MiHOem Oonvin mabwiiadel. Maxanada xapacmeipvlizan Hezizel
Macenenep-oKyubliap  OpbIHOAPbIHLIY — Jcemicneyuliniei  Mekmen,  COHOAQU-AK
MeKkmenmepoiy CayIemmiKk-HCoCnapiay KypblibiMbl MeH 3amanayu 0Oinim  oOepy
mananmapuviHoly ~— caukec  keameyi.  Kipicnede — mexmen — 2umapamviHbly
uHgpaxkypolivimbina oavnanvicmul  Kazipei mexmenmepde Kazipei Oinim  Oepy
Mmananmapuviia sxeayan bepemin oKy npoyecin YublMoacmulpy KUblH eKeHoliei mypansl
Macenenep Kapacmoeipvlizan. Katima Kypyooly Hezizei Mmacenenepi 3epmmenoi:
eumapammoly (QUIUKATILIK MO3VbIH 24010, Kauma KypyoulH Oinim bepy npoyeciuin
eseepyine acepi. Maxananviy Hecizei Oonicin0e Munmix Mekmen eUMapamsli Kama
KYPY JHCOCNAapbl YCbIHBIIRAH. O3IpleHeeH KAdamoap KOoNOaHbICMAbl MeKmenmepoe
0KY2a bIH2AUIbL HCAROALL HCACAYEA, COHOAU-AK MeKmenmep KeHiCmicin 3amanayu Oinim
bepy 6azoapramanapvlHbly manianmapvina Oetiimoeyee kemekmeceoi. Kymvicma
Kapanean Memnexkemmix 6azdapnamanap KOHMeEKCMiHOe MemlleKem Koada Oap
npobnemanapovbl weuly yuliH KOIOAHAMbIH wapaiap YColHvlieaH. Memnekemmik
bagoapnamanap MmemieKemmik-jHceKeweniK apinmecmix He2iziHOe JHcana MeKkmen
uMapammapvii  canyovl Ko30euodi, 0ipax Koa0auvlcmaebl Kopovl Kauma Kypy
MYMKIHOI2IH HCOKKA wbleapmatiovl. KopvlmulnObiOa MeKmen umMapammapviy Kama
KYpYy eKi He2i3ei MacelleHi uleuemin bIKmuman Kaoamoapowvly 6ipi 601yl MyMKIH 0e2eH
3epmmeyoiy Hezi3ei KOpbIMbIHObLIAPLL CUNAMMAiean. Aemopnap KonoaHvlcmagvl
MeKkmenmepoiy IWKI Keyicmicii e32epny OKyUbLIAPObI, MOMUBAYUACHIH OAMbIMYed,
Oinim Oeneellin apmmulpya, OKYUbLIAPObIH JPMYPIi Kabiiemmepin 0ambimy2a biKnd.l
emedi Oen canaiowi.

Tyilin ce3nep: Mexmen, kKaiima Kypy, 3amanayu Oinim Oepy, Mekmen
UMAapamvlHbIY MUNOTIO2UACHL, OIiM Oepy meHOeHyuanapul, yY30ikciz Oinim bepy, 6inim
bepyoi aknapammanowip).
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PE3VYJIBTAT PEKOHCTPYKIHMUU HIKOJIBHBIX 3TAHUU

T.A. To3aukoa’* ® A A, Bpsanues’

"Mesxrynaponas o6pasosarensHas koproparus, Anmarsl, 050043, Kazaxcran
’HayuHno-uccnenoBarenbckuii nHCTHTYT «RAS Group Experty»

AnHotauusi. Cmames  paccmampueaem mMaxKylo — 6AXCHYIO — memy,  Kak
PEKOHCMPYKYUSL CYUWeCcmBVIouux wKonvhslx 30anutl. [llkona uepaem 6ajxcHyro ponv 6
HCUSHU — KaAdXCO020  Yelosekda, da COo30aHue KOMG@OpmHO20  00pa308amenvbHo2o
NPOCMPAHCMBA, ABIAEMCS BANXCHOU 3a0adeti O APXUMEKNMOPO8 U NPOEKMUPOBUJUKOS.
OchosHbvle npodrembl, pacCMOMPEHHbLE 8 CMAMbe — MO HEXBAMKA YUeHUUeCKUX MeCh
8 WiKOle, a MAKdce HeCcOOMBEMCmeue apXumexkmypHo-nIAHUPOBOUHOU CHPYKMYpbl
WKON U Mpebo8anull cospemMeHH020 obpazosanus. Bo esedenuu paccmompenvi 6onpocul,
CBA3AHHbIE C UHPDPACMPYKMYPOU WKOIbHO20 30AHUSL, 3AKTIOUAIOUUECS O MOM, YMO 8
CYWeCm8yrouUx ce200Hs WKOLAX CLONCHO OP2AHU308AMb YYeOHbLIL NPoYyecc, KOmopblil
Oyoem omeeuams mpebo8aHusM COBPEMEHH020 00pazosanus. bvliu uzyyenvt ocnogHvle
B0NPOCHL PEKOHCMPYKYUU, MaKue KAk YCMmpameHue Quauueckoeo U3HOca 30anus U
BNUSIHUE DPEKOHCMPYKYUU HA UBMEHEeHUe 00pa308amenbHoco npoyeccd. B ocnosHoll
yacmu cmamvu NPeoodCceH NAAH PEeKOHCMPYKYUU MUN0B020 WKOIbHO2O 30AHUSL
Paspabomanusie waeu nomocym cozoamv Komghopmuvie Ycaosus ONsi 00VUeHUs 8
Cywecmeyrowux WKoNax, a maxdce aoanmuposams NPOCHPAHCMEO WKOL NOO
mpeboBaHUsi  COBPEMEHHbIX — 00pA308AMENbHBIX — npocpamm. B xommexcme
20CYO0APCMBEHHBIX NPOSPAMM, PACCMOMPEHHbIX 8 pabome, NPeoCmasieHbl Mepbl,
npeonpuHuMaemvle  20CyOoapcmeom 0N peuleHuss  CYWecmsyrouwux npooiem.
Tocyoapcmeennvle npocpammbvl npeoyCMampusam CmpoumenbCmeo HOBbIX UKONbHbIX
30aHUll HA OCHOBE 20CYOAPCMBEHHO20-YACMHO20 NAPMHEPCMEd, HO He UCKIIoUAiom
B03MOICHOCIU NPOBEOEHUsL PEKOHCMPYKYUU cywecmeyoweeo onoa. B 3axmouenuu
ONUCAHBI OCHOBHBLE 8b1600bI NPOBEOCHHO20 UCCLE008AHUSL, KOMOPble 2080PSM O MOM,
YUMo PeKOHCMPYKYUsl WKOTbHBIX 30aHUL MOJICEM CMAamb OOHUM U3 B03MOJICHLIX UWUA208,
pewaowux 08e OCHOBHble NpobiemMbl. A8mopvbl cuumaiom, uYmo U3MeHeHue
BHYMPEHHE20 NPOCMPAHCMBA  CYULeCMBYIOWUX WKOTL  MOJICem  CHOCOOCMB06aNmb
PAa36UmMu0 MOMUBAYUU Cpedu YYaAujuxcs, NO8bICUM YPOBEeHb 00PA306aHUsL, CO30ACH
VCL08UsL OISt PA3GUMUSL PA3TUYHBIX CNOCOOHOCMEN Y YYAUUXCAL.

KawueBbie caoBa: [llkona, pekoHcmpykyusi, co8pemenHoe 00pazosanue,
MUNONO2UsL  WKOILHO2O 30aHUs, 00pPA308AMENbHbLIE  MEHOEHYUlU, HenpepbleHOe
obpa3zosanue, ungopmamuzayus 00pa306anUsL.
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1 INTRODUCTION

One of the main functions of humanity is to educate and train the new generation, on which the
future generally depends. To solve this very important task, professional teachers and educators have
always worked to realize the right of every child to education.

One of the world's leading trends in the development of modern education is the transition to
continuous, open education, which forms the basis of the information society and is built on the
principles of open information space.

The most significant trends in modern education are globalization, informatization,
humanitarization, and humanization of the educational process.

Globalization of education is the process of expanding the external and internal boundaries of
education. In other words, it is a process of interaction and integration of different educational
systems, methods and technologies.

Informatization of education means the process of introduction of information and
communication technologies in education and their influence on the process of teaching and education
of schoolchildren. The tasks of education remain unchanged, but the technologies are changing. In
modern education, the teaching of disciplines in the field of informatization should be conducted as
a continuous multi—purpose program, taking into account both individual and social requirements.

Humanization is the realization of the worldview principle, which is based on respect for
people, care for them, and belief in their great potential for self-improvement. According to
Humanization, human welfare is the ultimate goal of society.

A humanization process in education is a consequence of the process of humanization. The
curriculum necessarily includes disciplines of the general cultural plan. Humanitarization of modern
education is designed to solve two main problems: educational and social. Education, as a social
institution, is designed to provide modern society with qualified specialists.

According to statistical data for June 1, 2023, the deficit of places in general education schools
of Almaty is 27 thousand. Today the lack of places in schools is called the most urgent problem in the
field of education. One of the reasons for this deficit is considered to be the rate of migration (internal
and external) in Almaty. On average, the number of children increases in the megapolis by 12—-14
thousand annually.

But, it should be noted that the shortage of places in schools did not arise today. Kazakhstan
has already faced this problem about 15 years ago. Since 2007, the program “100 Schools, 100
Hospitals” was adopted, which operated on the basis of public—private partnership. During its
implementation it was planned to build 106 new schools, but the program was not fully implemented.
In 2013, the Parliament noted the low degree of implementation of the program. In 2020, 100 schools
were built in Kazakhstan, and construction continues now. In 2022, the state program “Comfortable
School” was adopted. The program is aimed at eliminating emergency schools, so—called “three—shift
schools”, as well as at eliminating the lack of pupil places. In addition to the construction of new
schools, the existing problems of non—compliance of the infrastructure of existing educational
institutions with modern requirements and the lack of pupil places can be solved through
reconstruction.

Reconstruction is a complex approach to changing a school building, it is a complex process
that involves specialists from different fields. In their works the issues of reconstruction are
considered by such scientists as Mironyuk (2005), Magula (2000), Stepanov (1983).

2 LITERATURE REVIEW

It is necessary to change approaches to the formation of a modern school building under the
influence of various factors and transformation processes in education. Studies of school building
typology issues have been conducted by many scientists, such as: E.B. Dvorkina, V.I. Ezhov, V.I.
Zherdev, S.G. Zmeul, A.V. Zudin, S.Y. Kuznetsov, S.G. Leibovich, E.V. Pimenova, G.D. Platonov,
T.A. Slavina, V.I. Stepanov, V.V. Smirnov, N.B. Fedorova, A.l. Chaldymov and others. Considerable
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attention is also given to urban planning issues of school buildings design in the works of scientists
A.A. Borovkov, T.M. Bragina, V.E. Bykov, G.A. Gradov, A.V. Mahrovskaya, B.M. Poluya, V.V.
Smirnov, V.I. Stepanov.

For the purposes of solving the problem of lack of places in schools of Almaty city and
Kazakhstan as a whole, the national project in the field of education “Comfortable School”, approved
by the resolution of the Government of the Republic of Kazakhstan on November 30, 2022, has been
developed. The main goal of the project is to eliminate emergency educational facilities, three—shift
education and shortage of student places in secondary education facilities. In addition, one of the
possible options to solve the issue of insufficient number of places in the existing schools of our city
can be their reconstruction.

In Almaty city today there are 212 state—owned schools and another 98 privately owned schools.
The total enrollment is 320,453 students. Basically, all these schools are built according to standard
designs, and according to the shape of the plan they can be divided into several groups. In their shape,
the buildings resemble the letters of the Russian alphabet: H, P, G, Sh, Zh.

In 1964, the most widespread type of school building was approved, popularly called
“Airplane”. School type 65-426/1 was designed by the Moscow Institute of Typical and Experimental
Design under the direction of A. Avrusov. The architectural composition includes two buildings
connected by a passage, which in the upper perspective resembles the wings of an airplane, which
became the reason for its popular name Figure 1.
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Figure 1 — Typical project of school building 65-426/1 (Past school buildings: typical designs, 2009).
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During research of school buildings in Almaty and their typology, it can be concluded that the
most popular are schools built according to the standard project 65-426/1 (Figure 2). This is an H-
shaped building designed for 960 students, shown on this research is reflected in the article “Current
Trends in Education and the Architecture of the Modern School”.

Figure 2 — 3D model of School type 65-426/1
(Past school buildings: typical designs, 2009)

3 MATERIALS AND METHODS

The actuality of this issue is very high. First of all, there is a clear deficit of pupil places in
schools throughout Kazakhstan, as well as existing today schools built on standard designs 50 and
more years ago need major repairs, and therefore can be reorganized through reconstruction and
redevelopment projects. For example, in the summer of 2023, 260 schools across the country began
major renovations, but only 194 of them completed renovations by the start of the school year. It can
be noted that there is an interesting opportunity for architects to reorganize school buildings and
improve the learning environment through various means of architecture.

The main method applied in this study is descriptive, it includes to varying degrees the
interpretation, comparison and generalization of various publicly available information.

The research analyzed the actual condition of existing school buildings in Almaty, reviewed
government programs such as “100 Schools, 100 Hospitals” and “Comfortable School” to address
the shortage of school buildings and student places, as well as the issues of mismatch between schools
and education requirements.

4 RESULTS AND DISCUSSIONS

Reconstruction can be a real step towards solving the problem of shortage of places in the city
schools, as follows from the data given earlier, and will also allow to bring the planning organization
of school buildings in line with modern educational trends. I propose to consider proposals for the
reconstruction of one of the typical schools, multi—-purpose gymnasium Ne34, located at Brusilovsky
Street, Almaty, corner of Balotnikov Street, which is shown in Figure 3. This school was built and
opened as a secondary school in 1983, the status of a gymnasium was awarded later in 1998. The
gymnasium building is gallery type, with most classrooms oriented towards the south. The school
consists of two and three—storey blocks. This school was built taking into account all norms and
requirements of that time, but today a number of shortcomings can be noted. For example, the lack
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of classrooms, recreational and school-wide spaces, laboratories aimed at the implementation of
programs in science, engineering and technology, robotics. These are the most important problems
that can be solved through reconstruction, among others.

‘:" ',"1',> 5/ v’ ¥ ’
A ‘ ‘ﬁ‘, ‘ P 5
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Figure 3 — Multi—purpose gymnasium Ne34. 8.Google maps. (Past school buildings: typical designs, 2009)

The project proposed for reconstruction includes several basic steps that can be applied in the
subsequent reconstruction of this type of school buildings:

1. Connection of blocks A, B and C by organizing an inner courtyard (open or closed) to
increase the organization of areas and perimeter of consecrated spaces used for the organization of
additional premises: recreations, communications, galleries, passages, etc.

Enclosed courtyard is created in which a conservatory will be organized, in the adjoining room
it is recommended to create a living corner. There are several types of conservatories: freestanding,
attached to a building and integrated conservatories.

Many researchers prove in their works the beneficial effects of so-called biophilic spaces in
buildings. The main principles of creating internal green spaces are the integration of nature and man,
the development of a sense of harmony with nature, the use of greenery to maintain the physical and
moral health of man. All these issues are widely disclosed in the works of researchers Butabekova
(2022), Ryan et al. (2014), Hanc, et al. (2018), Krundyshev (2014), Akhmedov (2017), Poznyak
(2009), Kupriyanov et al. (2023) and others.

Modern trends in the field of education are becoming the subject of numerous studies in the
field of education, attracting the attention of scientists Erik D.C. (2019), Lamekhova, N.V. (2022),
Komarova LI. (2018, 2020), Calik F. et al. (2014), Vereshchagina E. (2021), Gorubshov A.A.
(2022), Ostroverkh O.S. (2021), Klochko A.R. and Topaeva P.A. (2021)

2. Removal of'the corridor as a means of communication by demolishing the partitions between
the classrooms on the north side and the corridor (Block B) in order to transform the resulting space
into a multi-purpose space for recreation, games, “lines”, location of individual closets (lockers) and
additional sanitary facilities.

For the reconstruction of the multi—purpose gymnasium Ne 34, it is proposed to demolish the

59



QazBSQA Xa6apmbicel. Ned (94), 2024. Cayaer

partitions between the classes in the junior block on the northern side. In this way, additional free
space will be created.

3. Extending the length of the existing building by organizing an extension to increase the
number of classrooms and, consequently, the area of multipurpose space and organizing an additional
exit.

For the reconstruction of the multi—purpose gymnasium Ne34 this cannot be done because of
site constraints, but in many other cases it will be one of the possible options.

4. Construction of an extension of complex configuration on the north side of the multipurpose
space in order to organize a winter garden and other green spaces for recreation, rooms for parents,
psychologist, speech therapist and others.

For the reconstruction of the multi—purpose gymnasium Ne34, such a space can be created in
the junior school block by adding a hexagonal projection on the northern fagade. The resulting free
space can have several purposes, including serving as an alternative to the assembly hall for the junior
high school, as previously there was no separate hall for them.

5. Organization of an independent area in the elementary school lunchroom by extending the
depth of the existing building (Block A) and organizing a passageway.

6. Relocation of chemistry, physics, biology classrooms with the organization of laboratories
to the upper floors and to free up space in order to create an organized laboratory block, which will
help to implement programs in science and engineering and technical areas

7. Addition of a separate new Block E to increase the number of classrooms for high school
students.

Block E is attached to the south side of the main building.

8. Active introduction of color into the interior of the school.

The results of the proposed reconstruction project can be seen in Figures 4 and 5.

Figure 4 — Plan before reconstruction (author’s material)
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m— |

Figure 5 - Plan after reconstruction (author’s material)

5 CONCLUSIONS

The aspects studied in this article show that reconstruction can solve complex architectural
problems of an existing school. Reconstruction of school buildings is an opportunity not only to
transform the space, but also to influence the educational process itself. It allows to adapt the school
space to the requirements of modern education and society, it can also allow to increase the classroom
capacity of schools, which will reduce the shortage of student places. Besides, with the help of
reconstruction it is possible to improve conditions for students and teachers, to create a modern
educational space taking into account modern technologies. The result of the reconstruction project
is not just a school building, but an educational space designed to be comfortable and meet modern
educational needs.

According to the results of the research conducted, we can draw the following conclusions:

1. State programs that are intended to reduce the deficit of pupil places in schools
and improve conditions for students and teachers in the context of the requirements of
modern education are not implemented in full compliance with their plan;

2. These steps proposed for the reconstruction of the school building can be
implemented in a fairly short period of time in order to solve the existing problems in the
sphere of general school education;

3. The following step—by—step recommendations can be developed for the
reconstruction of other typical general education schools based on architectural
assessment that takes into account the volumetric and planning parameters of school
buildings.

As a result, it should be noted that the reconstruction of a school building is not only a solution
to the problem of physical or moral obsolescence of the facility, but also an investment in the future
of our children. With the help of the steps proposed in the article for the reconstruction of the existing
gymnasium, it is possible to create a space where students can receive a comfortable and quality
education and prepare for the challenges of the modern world.
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We can conclude that school building renovation can be an integral part of improving modern

education. With the help of reconstruction, it is possible to provide conditions for the formation of
future innovators and leaders in existing school buildings.
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11.
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