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Abstraact. In this article shown the effectiveness of introducing PBL and CLIL learning
technologies into the educational process in accordance with modern learning conditions and the
possibility of increasing productivity, as well as interest among students. In the course of the research,
special attention was paid to the application of innovative methods in groups with bilingual education,
which requires new approaches both in teaching and in the criteria for assessing achievements.

The new technologies obtained in the course of practical application in the framework of teaching
topical issues in the field of biology and ecology have led to opportunities both to expand the abilities of
students in narrow areas of science and to allow directing education in an independent direction.

In addition, the article developed new criteria for assessing learning outcomes in PBL on given
topics, which made it possible to assess the achievements of students in the framework of a non-
traditional innovative method and which are advisory in nature for bilingual education in the field of
biology, biotechnology and ecology. As a PBL product in the experimental groups, the search topic
“Drinking water resources in the southern region of Kazakhstan” was proposed, which is of current
practical importance.

In addition, CLIL technology teaching methods were proposed to determine the level of
independent learning: gesture animation, the use of visual aids and props, introductory scaffolding:
research and animation.
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Introduction. In the 21st century, the educational system faces the urgent problem of
using new approaches in teaching. The reason for this is the decline in interest in school
among children of today's school age. Firstly, the widely used social networks overwhelm the
brain with information overload. However, there are questions about the quality and accuracy
of this information flow. In addition, requirements for the level of education of modern
students are increasing, which can be evidenced by the complexity of Olympiad tasks and
tests. In order for the education of teenagers to meet the above-mentioned requirements, the
education sector should also become competitive. For this reason, introducing new learning
methods and modern evaluation methods is an high-priority issue.

The third reason: foreign experiences and mastering them in that language and using them
in the process of learning a foreign language is one of the most important requirements for the
modern education of the Republic of Kazakhstan. To these reasons the prevalence of this issue
has increased significantly, contributing to serious discussions about its advent.

Taking into account the relevance of the mentioned CLIL technology and PBL method,
we intended to use these methods in the educational process in the field of natural science as
the main goal.

Based on this goal, we have taken the following tasks as a basis:

1. selective analysis of current topics for the purpose of in-depth teaching of modern
scientific achievements in the educational process

2. Compilation of the implementation plan among learners during training based on CLIL
technology; monitoring and supervision of the educational process; evaluation of educational
results, design of a descriptor

3. Organize and plan the work of groups among educators on the basis of PBL teaching
technology; monitoring the course of practice; evaluation of the educational process, design of
a descriptor

4. analysis of the results of the introduction of educational technologies into the
educational process, formulation, recommendations.

Scientific news

For the first time, two different teaching technologies (PBL, CLIL) were used for the
same topic in the educational process, and the results were formulated.

Practical value. Today, the requirements for teachers are very high, a teacher should not
only know his subject well, but should be versatile, up-to-date and creative. For this, the
teacher should master the new technologies of teaching, be able to arouse the desire of the
students for the lesson, and the students should be not only listeners, but also seekers during
the lesson.

To open students' desire for knowledge:

» It is necessary to use different methods in the process of checking students' knowledge
and assigning tasks;

* The teacher must be able to connect the previous lesson material with the new one;

» It is necessary to be able to reveal students' interest in research;
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* New methods should be used in each new lesson.

Currently, emphasis is being placed on education in three languages. In fulfillment of
this requirement, CLIL technology is a fundamental teaching method for subjects taught in
English, for example, in biology, chemistry, and physics. CLIL wm Content and Language
Integrated Learning, was firstly introduced into educational process in 90s of XX century, by
D. Marsh. According to D. Marsh, CLIL is a method of teaching of a certain discipline, the
study of which is carried out in a foreign language. The main goal of this educational
technology is teaching the discipline while learning in a foreign language [1].

Therefore, language learning can be done through any subject. For example, the use of
CLIL technology saves the time of using a foreign language and ensures that the teacher
conducts lectures in two languages at the same time. Learners constantly repeat a foreign
language in a practical context. CLIL technology can be applied to all subjects except the
mother tongue, which means that the language does not become an object of learning, but can
be a tool for it.

In learning the methods used in the new educational process in scientific work, a number
of foreign colleagues compared the traditional training in the multidisciplinary direction and
the laboratory-experimental training process. For example, Michael Hernandez and his
colleagues in his published work about the PBL technology achieved the following
achievements [2]:

- Setting students up for success from the beginning: establish target goals

- Keeping students on track: feedback and corrections should happen frequently

- Evaluation must be “two way street”: feedback from peers, teachers and audience

- New ways of constructive criticism: Critique sandwich, Rose/Thorn/Bud methods

In our studies we also implemented the assessment approaches from this research works.

According to the results achieved by Key Bentley in the book "The TKT course CLIL
module”, the CLIL technology has the following advantages: 1) introduce learners to new
concepts through studying the curriculum in a non- native language 2) improve learners’
production of the language of curricular subjects 3) improve learners’ performance in both
curricular subjects and the target language 4) increase learners’ confidence in the target
language and the L1 5) provide materials which develop thinking skills from the start 6)
encourage stronger links with values of community and citizenship 7) make the curricular
subject the main focus of classroom materials [3].

In accordance with the results of Kazakhstani authors’ researches, who used CLIL
training, it is stated that CLIL training can be used as a tool for the formation of functional
literacy of high school students as part of the general educational programs [4].

Educational system of Singapore is the example of positive integration of English
language into educational process. For instance, when comparing analysis of native teachers of
bilingual education, we have noticed that learning in English and native language showed
positive results, and nowadays in Singapore there is active program of bilingual education.
Schools try to choose suitable method of learning, in order to learn knowledge for learners,
also government of country supports the mentioned educational approaches.

Singapore's educational system is an example of the positive integration of the English
language into the learning process. For instance, in a comparative analysis of domestic
teachers of bilingual education, it was found that teaching in English and in the native
language showed positive results, and a bilingual program is currently being actively
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implemented in Singapore. Schools are trying to choose the appropriate method of teaching
languages in order to master the knowledge of students and the government of the country
supports appropriate education. [5].

A number of authors in a field of natural sciences paid special attention to the problem of
activeness of individuals as a relevant issue in educational practice.

A number of authors in the field of natural sciences paid special attention to the problem
of personality activity in learning as one of the topical issues in educational practice. The
authors singled out the issues of personality activity in learning as a leading factor in achieving
learning goals and overall personality development. In addition, the authors indicate ways to
organize lessons based on modern active learning methods [6].

A new benchmark study funded by Lucas Education Research conducted by researchers
from the University of Southern California and Michigan State University proves that project-
based learning is effective. The strategy transcends traditional curricula for all students, not
just high-achieving students, but across grade levels and racial and socioeconomic groups.

Leal's, who is a first-generation college student, is part of a new generation of classes that
transform traditional teacher-led instruction into a more student-centered, project-based
approach. Students learn to work together as they tackle complex, real-world problems that
emphasize uncertainty, iterative thinking, and innovation. Proponents of project-based learning
(PBL) argue that it fosters a sense of purpose in young learners, pushes them to think critically,
and prepares them for modern careers that prize skills like collaboration, problem-solving, and
creativity [7].

According to the results achieved by B. F. Klimova, in the book "CLIL and the teaching
of foreign languages", she mentioned the following advantages of using CLIL technology in
teaching:

- It develops plurilingual interests and attitudes, communication skills

- It accesses subject-specific target terminology [8].

Other authentic teacher who used student-driven approaches to project-based learning
believes that this can improve student outcomes. D. Peek-Brown has always believed in
weaving project-based learning into her instruction. Today, Peek-Brown helps support other
teachers in moving to a project-based approach in which projects drive the lesson, as opposed
to being tacked on at the end. Students learn through asking authentic questions about real
problems and creating projects that tackle those problems. “That power of ‘I can figure things
out for myself,” is such an important skill for kids to develop and one that they will use for the
rest of their lives,” Peek-Brown says.

Specifically, the findings, released in 2021, show that:

» Middle school students in California who learned science with a project-based
curriculum outperformed their peers by 11 percentage points on a science assessment and also
did better on the state’s end-of-year math and English language arts assessments.

Taken together, these studies provide clear evidence that rigorous project-based learning
has a strong effect on student achievement. The research also found that these PBL programs
improved certain aspects of social and emotional learning, and these effects were consistent
across racial and socio-economic groups [9].

In other article claim that when teaching methods such as PBL are used, in which the
teacher poses a question or a challenge connected with the reality, the degree of involvement
of students seems to increase. In this sense, the students participate collaboratively in all the
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proposed assignments: understanding and interpretation of data, collection of information,
preparation of partial deliveries, writing of the final report, and oral presentation before others,
assessing the problem or challenge proposed with the intention of being able to draw their own
conclusions [10].

Methods and objectives of research. To achieve the research purpose, 9th grade
students of the secondary school were selected as the research object. In addition, CLIL and
PBL teaching technology main approaches were used as the main research methods. For
instance, in the course of using PBL training, we used possible technologies in the lessons:
teamwork, collecting data, defense of portfolio.

For evaluation of learners’ academic performance during implementation of CLIL
technologies into educational process, we used next assessment methods. In particular, PBL
works were estimated by public evaluation, that includes various elements, such as
constructive criticism, Rose/Thorn/Bud method. Teacher assessment and monitoring of
research work diary were held as well.

Evaluation of CLIL work results were according to the principles of Bloom taxonomy.

Research results and their analysis. In the course of experimental works next topics of
current interest that can have non-trivial solutions in the field of natural sciences were offered.
Particularly, «Drinking water resources in the southern region of Kazakhstan», «Cultivation of
microalgae», «Natural sources of medicinal herbs».

The following stages were planned in the introduction of PBL teaching technology into
the educational process:

1. Stage of organization: defining the performing team, assigning tasks to be performed
within the team

2. To present to the teams a list of relevant topics to be covered in the field of natural
science and choose one clearly (teamwork)

3. Provide plans for laboratory practical training and theoretical training (collecting
data,).

4. Monitoring the learning process (regular filling of work diary, collection of research
results in a portfolio, defense of portfolio)

5. Introducing a descriptor into the teaching technology and offering an evaluation
method.

In the process of searching for the solutions on the topics above offered to teams, were
carried out weekly monitoring and corrections of work errors, their dynamics were fixed by
teacher in a work diary. Moreover, public evaluation method, with the elements of constructive
criticism and Rose/Thorn/Bud, was helpful among students. Obtained results of public rating
and teacher’s own assessment were summarized together and presented below in the descriptor
(Table 1))
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Table 1. Teacher assessment of the results of PBL technology

Point Rating of groups
Assessment elements (perce
ntage | points I | points Il | points i
in%) | of each of each of each
member member member
1 | Activeness during search of 10 8 8 8 7 9 8
literature review
2 | Level of conducting 10 9 10 6 8 7 9
experiment
3 | Analysis and processing of 10 6 7 5 6 5 8
received results
4 | Interaction between 10 9 9 8 10 9 8
groupmates (verbal
communication)
5 | Interconnection of scientific 10 5 7 7 8 4 6
work with other sciences
6 | Practical recommendations 10 10 8 10 8 7 7
on obtained results
7 | Defence of portfolio 40 35 38 32 36 34 32
8 Total 100 82 87 76 83 75 78

According to the plan of our research work, next stage of experiment was research of
topics on the above, namely, «Drinking water resources in the southern region of Kazakhstans,
«Cultivation of microalgae», «Natural sources of medicinal herbs», using CLIL technology.

In particular, we used following components of the teaching: pre-teaching vocabulary,
animated gesturing, use of visual aids and props.

According to the method of comparative assessment based on Meyer’s CLIL-pyramid, we
have analyzed the results in accordance with the descriptor below.

During the first stage of assessment of CLIL process, we will offer pre-teaching
vocabulary, use of visual aids and props, animated gesturing.

As a second stage were chosen activities such as choosing a multimodal format by
choosing a learning material. During this process, Meyer recommends taking into account
different learning models and different educational levels of learners. For example, it can be
implemented through pre-teaching vocabulary.

In planning of next stage, particular attention was paid to language capabilities of students
as well as their basic knowledge level in a field of biology. Herewith, special clause during
studies were fluent communication in English within one topic, using methods such as Speed
dating.

This method provides dialogue between learners on given topic with the set of certain
terms. Furthermore, dialogue is maintained only on given topic, so it allows learners to feel
comfortable to communicate. Also, while discussing various scaffolding materials were
implemented, for example: animated gesturing, use of visual aids and props.

66




«OKMITY XABAPHIBICHI - BECTHUK KOKI'TIY», Ne 4 (34), 2022 x.
At the final stage of our studies, based on the pyramid of Meyer [12], we conducted
CLIL-Workout, placed at the top of the pyramid (Figure 1).

A
’ CLIL-Workout: Analysis and processing of received results,1

recommendations, presentation of Ccases: "Water
resources. Global Overview", "The world's water supply", "Sustainable
development in region: Experience of Kazakhstan" )

. 3 : — A
Task design: interaction between classmates, cognition and
communication: conducting task: animated gesturing, use of visual aids
and props) )

Choice of media (input scaffolding: yueousie MmaTepuansr: "Water source?
of Kazakhstan", "Determinant to algae and lower plants™) and animation
materials: "Explained | World's Water Crisis | Netflix", "Water resources -
Earth Science" )

~

Topic selection: «Drinking water resources in the southern region of
Kazakhstan», «Cultivation of microalgae», «Natural sources of medicinal
herbs»

W,

Figure-1. Plan of education to the topic «Drinking water resources in the southern region
of Kazakhstan» based on CLIL technology

As a finished product on a given topic, we chose a Case, the quality of which, as well as
the execution process itself, helped to track progress among the trained audience.
At the end of the presenting finished work descriptive analysis was made by the table

shown below (Table 2).

Table 2. Teacher assessment of the results of CLIL technology

Point Rating of learners
Assessment elements | (perce
ntage | points of I | points of Il | points i
in %) | each group | each group| of each | group
member member member
Topic selection: (pre- 111 13 15 13 12 11

1 | teaching vocabulary) 5

Choice of media (input 18 10 9 9 14 13
2 | scaffolding: study and | 5
animation materials)
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Task design: | 15 12 15 15 14 15 13
3 | interaction between
classmates, cognition
and  communication:
conducting task:
animated gesturing, use
of visual aids and

props)

CLIL-Workout: 40 28 30 32 30 31 28
4 | Analysis and

processing of received

results,

recommendations,
presentation of cases

Evaluate: constructive | 15 10 11 12 10 14 11
5 | criticism among the
teams, also practical
guidelines of teacher
on obtained results

Total 100 69 79 83 90 86 85

According to the conception of O. Meyer, successful teaching based on CLIL
technologies is connected with understanding the content, as well as communication in a
foreign language, cognition, comprehension of studying object itself. In our case, content
represented the subject content, consistent with the calendar plan.

The element of communication in foreign, and in our case in English, was based on pre-
production (Pre-teaching vocabulary), and on using of special methods of conversational
speech in a dialogue during the lesson (Speed dating). Learners involved active speaking skills
with the use of basic knowledge of foreign language through dialogue method. To add to it,
integration of English language came along with the development of skills in a field of natural
sciences.

Moreover, in the teaching of natural sciences, namely of biology in integration with CLIL
technologies, special attention was paid to multimodal input into educational process.

Among others, using of Scaffolding (scientific video, schemes, animated props and aids),
facilitated the development language skills of students, also out-of-the-box thinking under
offered for work topics. Besides it, they started intensively applying ready-made speaking
markers both in communication and writing various essays and reports, which facilitated the
development of fluent english speaking on narrow themes in the field of biology. Thus, in the
experimental audience, due to the intensive use of elements of CLIL technology, not only the
level of knowledge in a certain direction increased, but also contributed to an improvement of
language capabilities among students.

According to the results obtained, announced in the above tables, we carried out,
according to the Vygotsky formula, an analysis of productivity:

Mse=Ko/Kn*100%
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There are:

Mse- productivity of each student in one group (%)

Ko-criteria of every student

Kn- counts of criteria all the students in the group

Experiments with the use of PBL technology were analyzed in certain teams and made it
possible to compare the level of productivity among them.

1-group’s member 82/87*100%=94.2%;

2-group’s member 76/83*100%=91.5%;

3-group’s member 75/78*%100%=96.1%

Also we can evaluate the productivity rate change of each student on different activities.
For example, student from second group during giving practical recommendations on obtained
results, showed 125% productivity.

The next stage of our analysis was to study the results of team productivity in the process
of applying CLIL technology.

1-group’s member 69/79*100%=87.3%;

2-group’s member 79/83*100%=95.1%;

3-group’s member 90/86*100%=104%

As a result of the productivity analysis of one student, taken as an example from the third
team, showed that during CLIL-Workout: Analysis and processing of received results,
recommendations, presentation of cases, student showed 110.7% productivity.

According to the results obtained, we carried out a comparative analysis of the level of
productivity of the results of using two different technologies.

Productivity level results
110

105
100
95
90
85
80

75
I group Il group Il group

HPBL mCLIL

Figure-2. Productivity level results
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Conclusion. From the study findings we can make the following conclusions:

a) These findings provide evidence for concluding that the use of project based learning
facilitates higher level of learning and understanding of the lesson that leads to improved
academic performance. For instance, applying modern educational technologies allows to
enhance learning consolidate the learned material, overall as a result of using CLIL technology
efficiency showed in average 95,4 %, whereas assessment of PBL technology identified a
93,9% improvement in comparison with initial level. The percentage distribution of
productivity of three groups were derived from calculations according to “Vygotsky’s
production formula”.

b) Project based learning technique being student centered approach, change students’
attitudes towards education positively that contribute towards self-study of educational
materials. In addition, working as a team involves the development of communicative skills.
As a practical recommendation, we can offer the use of the latest teaching methods, along with
traditional methods, especially in the English gradient classes. Because, even learners claim
that they acquired absolutely another point on studying process, namely that it can be fun.
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Anoamna. Maxanaoa PBL sicane CLIL cusixmul scanauwia 0ocmypii emec OKbimy mexHON0SUsNapbIt
Kasipei Oinim  bepy wapmmapul, OHIMOLNIKMI apmmulpy MYMKIHOIKMEPL JiCoHe OKYWbLIapOblH
KbI3bI2YUbLILIKMAPLIHA 0patl OKY npoyecine en2izyoiy muimoinici kopcemineeH. 3epmmey dapwicvinoa
UHHOBAYUATILIK 20ICMEPOl OKbIMY MeH dcemicmikmepoi 6a2anayoa sHcanaubliObIKmbl Kadcem ememin
OUNUHEBANObI OKBIMBLIAMBIH CHIHLINMAPEA eHeizyze bacmvl Ha3ap ayoapuliob.
buonozua men sKonozus OasbiIMmapviHbly O©3eKmi Macelenepin Kapacmulpy MeH npaKkmuKanbik
KOIOAHyo0aeyl — JHCaya MexHoAo2UANap OiliM  anyuwbliapovly HAKMbl &bLIbIM  OA2bIMmMAapbiHOALYL
MYMKIHOIKmMepin Yi2aiuma omvlpuln, OKbINY NPOYECin 63 beminuie JHcypeizyee bIHMAaiaHObipaobi.
Convimen bipee, makanada PBL 6ovivinwa 6encini maxvipulnka apHanean Hamudicenepoi 6azanayobiy
Jcana Kpumepuinapsbl Kypacmulpulivin, oaap OICMYPIi emeC UHHOBAYUANbIK MICiioepoi Koaoamy
bapvicbinoa  OiNiM  anywbliapovly — Jcemicmikmepin  6azanayea MyMKIiHOIK — OepeeH. Amanzan
MYMKIHOIKmep 6uonozus, OUOMEXHONI02U HCIHe IKON02UA OAbIMMAPbIHOA OUNUH2EAN0bL OKbIMY2d
apHanyoa YCblHbICbIK MAZMYH MACLIMAL0aumull Kypan 6onvin keaedi. Toocipubenix monmapoa PBL
eHimi peminde «Drinking water resources in the southern region of Kazakhstany ammoer e3exmi
NPAKMUKATILIK MAHbI3bL 0P MAKLIPBIN YCOIHbLIEAH.

Convlmen bipee, maoicipubenep bapuvicoinoa CLIL mexnonoeusicoin Kondanyoa o3 beminue oKy Oeneeliin
aHbIKMamull 20icmep YCbIHbLIObL. bIM-UAPA AHUMAYUACHL, KOPHEKI KYpanoap MeH pekeusummepoi
natioanauy, cyviemenoey KYpaioapsis eHisy, 3epmmey HcoHe aHUMayus.

Tipexk ce30ep: owcobanviy OKbimy, 3epmmey He2i3iHOe Jcy3e2e Acvlpy, NIHOIK-MINOIK
unmezpayusianzan  oKuimy, Beleoyxuudiy  onimoinixk  ¢opmynacel, CLIL-Bopkaym, myzanimuiy
NPAKMUKATIBIK HYCKAYAapbl, OUTUH2EAN0bL OKbINY.

Hosble nogxoan! B 00yueHuu ¢ npumenennem PBL u CLIL Ttexnosornu kak
€1oco0bl NOBbILIEHUS] IPOAYKTHBHOCTH OMJIMHIBAIBLHOIO 00y4eHHus OMO0JI0r UM

KAITIIIAPBEPI'EHOBA 3. b. - k. 0.H., 0oyenm, FOocno-Kazaxcmarnckuii 20cy0apcmeenbiil
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yuusepcumem, Ilvimxenm/Kazaxcman, ORCID:https://orcid.org/0000-0002-1240-7057,
e-mail:ualikhannazym@gmail.com
MAMBIKOBA P.Y. - . 6.1., Ooyenm, FOxcno-Kazaxcmarnckuii 2ocyoapcmeeHubviil
nedazozuueckuil ynusepcumem, Ilvimxenm/Kazaxcman, ORCID:https://orcid.org/0000-
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Annomayusn. B oannou cmamve NoKazaHa SQ@PeKmusHOCHb 6HeOPEeHUS MEXHOIO02UL
ooyuenuss PBL u CLIL 6 yuebuwiii npoyecc 6 COOMBEMCMEUU C COBPEMEHHbIMU YCI0GUAMU
00YUeHUs U 603MOHCHOCIU NOBBIULEHUSA NPOOYKIMUBHOCTU, A MAKHCE 3AUHTNEPECOBAHHOCHU CPedU
obyuaiowuxcsi. B xode uccnedosanuil 0coboe GHUMaHue ObLIO0 YOeNeHO HA NPUMEHEHUU
UHHOBAYUOHHBIX MEMOO08 6 2PYNNAX ¢ OUNUHSBATLHBIM 00YYeHUueM, mpedyIouuM HOB8bIX H00X0008
KaK 8 00yueHul, max u 6 Kpumepusax oyeHusaHus 00CMUNCeHU.

[lonyuennvie 8 x00e NPAKMUUECKO20 NPUMEHEHUS HOBble MEXHOIOSUU 6 PaAMKAX 00yYeHus
AKMyanbHLIM  60Npocam 8 obaacmu OUONOUU U IKONOSUU, NPUBENU K BO3MOICHOCHAM KAK
pacuupums cnHOCOOHOCIU YHAWUXCA 8 Y3KUX HANPABNIEHUAX HAYKU, MAK U NO380IUMb HANPAGUTNL
00yueHue 8 CamoCmosimensHoe pycio.

Kpome moeo, 6 cmamve paspabomanvl Ho8ble Kpumepuu OYEHUBAHUA pPe3yTbmMamos
o06yuenus no PBL na 3a0annvie memvl, komopbvie no3gonuu oyeHums OOCMUNCEHUs YYaWUxXcs 8
PamMKax HempaouyuoOHHO20 UHHOBAYUOHHO20 Memooa U Hecyujue PeKOMeHOAMeb bl XapaKmep
01 OUNUHeBANLHO2O 00YyyYeHus 6 obnacmu Ouonozuu, bGuomexHorouu u dKonozuu. B xauecmee
PBL npodyxma 6 sxcnepumenmanshuix epynnax 6wiia npeonoxcena mema noucka «Drinking water
resources in the southern region of Kazakhstan», umerowee axmyansnoe npakmuueckoe 3nauenue.

Kpome moeo, bvinu npeonoscenvr memoowvt o6yuyenus no CLIL mexnonoeuu , nozgonawoujue
onpeodenums yYpPo8eHb CAMOCTNOAMENbHO2O O0VHEHUA: AHUMAYUA  HCeCTos, UCHONb308aAHUe
BU3VATLHBIX CPEOCHE U PEKBUSUMO8, 8B00HbIU CKADOON0UHS: UCCcIed08anue U AHUMAYUS.

Kniouesvie cnosa: obyyenue Ha OCHO8e NPOEKMO8,  HAVUHO-UCCAEO08AMENbCKAA
peanuzayus, co0eplHcamenbHo-A3bIK080e UHMeSPUposanHoe odyuenue, Gpopmyia npooyKmueHoCmu
Buizoyrozo, CLIL-Bopxaym, npaxmuyeckue pekomenoayuu npenooasamens, OUTUHSEATbHOE
obyuenue

VK 001.891.5 https://vestnik.ogmpu.kz/kk
I'PHTU 14.15.07

OPI'AHU3ALIAA HAYYHO-METOJUYECKOM PABOTHI HA BA3E YYEBHO-
MNPOU3BOJACTBEHHOI'O HAYUYHOI'O KOMIVIEKCA « BOTAHUYECKHNU CAl»
r. T'YPKECTAH
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