Ce.ntra_l _A5|an VOL 5(24)
Scientific 2024
< (¥ Journal

ASTANA




Central Asian
Scientific
Journal

DneKTPOHHbIM Hay4YHbIM XypHan «Central Asian Scientific Journal»

. Bbinyck N25 (24), oktaépb — gekaépb 2024 T.
Centl’Cﬂ AS|O N OcHoBaH B 2021 rogy (M3pnaeTtcs exekBapTasibHO)
Tom 3

SCientiﬁC Jou rndl 3aperncTpupoBaH B KomurteTte nHpopmaumm MmHmnctepcTsa

MHPOPMALINU N OBLLIECTBEHHOIO PA3BUTUS Pecny6nmkun
Kazaxctan N2KZ40VPYO0067791 ot 0704.2023 .

Taqyryptyq bagyt: TemaTnyeckast HaNPABIEHHOCTb: Thematic focus:
e Pedagogikalyq, e [leparorunueckue, e Pedagogical, socio-
gogamdyqg-dleymettik, 06LLEeCTBEHHO-COLMASIbHbIE, political, technical,
tehnikalyqg, ekonomikalyq TeXHWYeckne, KOHOMMYeckne 1 economic, and legal
iane zan gylymdary topuanYeckKkme Hayku sciences
e Agparattyg- e VNHPOPMALMOHHO- . Informo'tion. and
komynikasialyq KOMMYHWUKALMOHHbIE communlc_otlon
TEXHO0rMn technologies
tehnologialar
e Teorialyq jéne gylymi- e TeopeTnyeckme n HayuYHoO- ° T.heo'r.eticol on'd
NPAKTUYEeCKne HAy4Hble scientific-practical
praktikalyq gylymi zertteyler  pccneposanma research
Jarnialanatyn agparattyn, 3a 4oCTOBEPHOCTD The author is responsible for
ddieksozderdin jane 6zge de  ny6rukyemMon nHpopmaumm, the accuracy of the
baiandamalardyr durystygy UUTAT U UHBIX U3TTOXEHUI published information,
ushin avtorja)}apty bo[ady OTBETCTBEHHOCTb HeceT quotes, and other
asTop statements.

© Central Asian Scientific Journal, 2024




"Central Asian Scientific
Journal" elektrondyq gylymi
jyrnaly agparattyq agenttigi

Ne5 (24), 2024
Shygary jiiligi —jylyna 4 ndmir
2021. bastap shygady

Bas redaktor:
Baidildinov T. J. — p. g. k.,
professor

Redaksialyq alga:
Latypov RH. - 1. g. d., prof.,
Qazan, Resel
Radwan Labban — Plymouth
College, United Kingdom
Safarov G.A. - PhD, e. g. k.,
Tashkent, Ozbekstan
Mykasheva AA. - z.§. d.,
prof., L.N. Gymilev atyndagy
EYU
Baigojanova D.S. - p. g. k.,
HAA akademigi
Kojasheva G.O. - p§.

k.. docent, Abay atyndagy
KazPYU
Teleyev G.B. - PhD, QAY

Qazagstan Respyblikasy
Agparat jane gogamdyq
damy ministrliginin
0704.2023 j.

N°KZ40VPYO0067791 agparat

komitetinde tirkelgen.

JK Ajar, BSN: 940510400381,
010000, Qazagstan
Respyblikasy, Astana qg.

NHOPMALMOHHOE AreHTCTBO
ONEeKTPOHHbBIA HAYYHbIN XYPHAnN
«Central Asian Scientific
Journal»

Ne5 (24), 2024 .

[MepnognyHOCTb — 4 HOMEPAQ B rof,

Beixopgut ¢ 2021 ropga

[NaBHbIM pegakTop:
bangmnnbgmHos T.XK. — K.M.H.,
npodpeccop

PepnakumoHHasa konnerus:
Jlateinos P.X. — A.T.H., npod.,
Kasanb, Poccus
Radwan Labban — Plymouth
College, United Kingdom
Cadapos ['A. —PhD, k.a2.H,,
TalukeHT, Y36ekncTaH
Mykawesa AA. — 0.10.H., Npod.,
EHY um. J1.H. Tymmnnesa
banroxanosa [.C. — K.N.H,
akagemmnk MAVH
Koxawesa IO. — K.MN.H,O0UEHT,
KasHITY uMm. Aéagq
Teneyes [.b. — PhD, KAY

3aperncTtpmpoBaH B Komutete
nHpopmaLmm MUHUCTEPCTBA
nHdopMaLMU U
O6LLECTBEHHOIO PA3BUTUS
Pecny6nukm KazaxcTaH
NeKZ40VPYO0067791 ot
0704.2023

NN Axap, BUH: 940510400381,
010000, Pecnyénuka
KasaxcTaHn, r. ActTaHa

Central Asian
Scientific
Journal

Information Agency
Electronic scientific Journal
"Central Asian Scientific
Journal”

No.5 (24), 2024
Periodicity: 4 issues per year
Since 2021

Editor-in-Chief:
Baidildinov T.Zh. — Ph.D.,
Professor

Editorial Board:
Latypov R.H. — Doctor of
Technical Sciences,
Professor, Kazan, Russia
Radwan Labban —
Plymouth College, United
Kingdom
Safarov G.A. — PhD,
Candidate of Economic
Sciences, Tashkent,
Uzbekistan
Mukasheva A.A. — Doctor of
Law, Professor, L.N.
Gumilyov ENU
Baigozhanova D.S. — Ph.D,,
Academician of the MAIN
Kozhasheva G.O. —c.p.s,
Abay KazNPU
Teleuev G.B. — PhD, KAU

Registered with the
Information Committee of
the Ministry of Information

and Public Development of
the Republic of Kazakhstan
No. KZ40VPYO0067791
dated 07.04.2023.

IP Azhar, BIN:
940510400381, 010000,
Kazakhstan, Astana

© Central Asian Scientific Journal, 2024



«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

COJEPKAHUE (CONTENT)

HEJAT'OI'NKA )K9HE IICUXOJIOI'USA FBIVIBIMJIAP — ITIEJATI'OI'MYECKHUE
N IICUXOJIOI'NMYECKHUE HAYKU - PEDAGOGICAL AND PSYCHOLOGICAL
SCIENCES

Yermukhanbetov Zh.S.

THE EFFECTIVENESS OF USING MEDIA TECHNOLOGIES FOR THE
DEVELOPMENT OF MANAGERIAL COMPETENCIES OF TEACHERS AND
STUDENTS IN HIGHER EDUCATION INSTITUTIONS ..ot 3

Kambar D., Kurakbay I., Nassyrov S.

EVALUATING THE STRENGTHENING THE PRINCIPLES OF CORPORATE
CULTURE AND ETHICS AMONG STUDENTS AND TEACHING STAFF BASED ON
COMPLIANCE oottt s e e e e e st e e e e s et a e e e e s s aaarraeeeeeanees 12

Kalykova A., Zhussupbekov A.A.
THE EFFECTIVENESS OF ACTIVE TEACHING METHODS IN FLE. FROM THE
TEACHERS’ PERSPECTIVE ..ottt eeeeeseeeesessseeeeesssesesasssnneeeeeenees 18

Bbucmuasaunosa .M., bucvuanaunosa b.M., Yakoaesa C.M.

BJIMAHUE  TIPOBJIEMHO-LIEHTPMUPOBAHHOI'O OBYYEHUA (PCL) HA
PA3BUTHUE HABBIKOB KPUTHUYECKOI'O AHAJIM3A U MATEMATUYECKOWU
(DYHKL[I/IOHAHLHOPI TPAMOTHOCTH ...t 25

Hcmangona P.B., 93imxan B.Y ., AMI/IpFaJII/IHOBg A.M.
OCHOBHBGBIE TTPABUWIIA TIEJAT'OTMTYECKOMUM ITOXBAJIBI: KAK 5®®EKTHMBHO
MOTUBHUPOBATD YUAIIIXCS .....ccoeiiieeiiiii et e e e aanaaaa s 35

Kapuesa K.V., ’KymadexoBa Y.b. 5
INEJATOI'MKAJIBIK TEXHOJIOTUAHBI TMAMJAJIAHBIIT MHOOPMATHUKAHBI
O BITY ettt e e e e e bbb et e e e e bbb et e e e e e bbb e e e e e e annbreeeeanes 40

II9H APAJIBIK FBIJIBIMJAP — MEXINCIUIIJIMHAPHBIE HAYKH —
INTERDISCIPLINARY SCIENCES

Nassyrov S.
THE IMPACT OF REMOTE WORK ON TEAM PRODUCTIVITY AND SOCIAL
COHESION: A LITERATURE REVIEWING .....cooiiiiiiiieie e 45

Baiiro:xkanosa /[.C., CabanTaeB A.A.
ABTOMATUBALMA  BU3SHEC-TIPOLECCOB  PEKJIAMBI W PEAJIM3ALIMN
OTEUECTBEHHOMU TTPOIIY KM ......cuvtuiiiiiiiiiiiiiiiniiiriiieniiienimenreeeennenenns 49




«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

Baiturganova G., Kassen M.
DIGITAL TRANSFORMATION OF PUBLIC SERVICES: HOW E-GOVERNMENT
CHANGES INTERACTION WITH CITIZENS ... 56

Baiiro:xkanosa /[.C., HusizoBa I'.A., Epmexosa H.C.
METO/JIbI  UCIIOJIbB3OBAHUA  UCKYCCTBEHHOI'O  UWHTEJIJIEKTA B

BIIEKTPOHHOM KOMMEPIIMH...........covvierieieiesereecesseiesesessesisisisseseneesesisssses s, 63
Kypo0anos O.H.
AJITEBPA DKOHOMUIKM ........ooiiiiiiiiiiie et 66

BNOJIOI'vus FBIJIBIMJIAP — BUOJOI'MYECKUE HAYKH - BIOLOGICAL
SCIENCES

Kyp:kbikaes /K., ®edeson B.B., Axmeaunos C.H.
COJITYCTIK KA3AKACTAH OBJIBICBIHAAFBI PE3EPBTI KOPIAFHBI CVY
AUJBIHIAPBIH BAJIBIK IIAPY ALLIBUIBIKTBIK MAKCATBIMEH KOJIIAHY .... 76

HNcemyxanoB X.K., Cancbizbaes E.T., Abaaiicanosa I'.M., byaasuna H.b.
HAYYHBIE WCCIEJIOBAHMSA MECTHBIX BOJOEMOB AJIMATHMHCKOU
OBJIACTU U IIVTU HUX PAILIMOHAJIBHOI'O PbIBOXO3SNCTBEHHOI'O

| (@ (O 10550105 7N 5 1 55 (T 86
BaKUKO)Ka K.M. 5 3
KAWHAP CYKOI/IMACBIHBIH NXTUOD®AYHACBIHBIH KA3IPI'T XAFJIAWBI
(BAJIKALL BACCEMHI) ..cciiiiiiiiiiiii ettt e e 98
I/IEH.HHK P. 5

YUPEKKOJI KGHH}IH NXTUODAYHACBIHBIH KA3IPI'T XKAFJIAWBI

(BAJIKAIL BACCEMHI) ....uttttttiiiiiiiiiiiiiiiiiieesessssessssssssesssssssssssssssssssssssssssssssessesssseensn 103

HNcemyxanoB X.K., Cancsizoaes E. T., Kymaraes E.E., Kaogonos 7K.P.
OLEHKA ITPOMBICJIOBBIX 3AITACOB CA3AHA BAJIXAII-AJTAKOJIbCKOI'O U
EPTUCCKOI'O BOJHBIX BACCEMHOB MW BO3MOXHBIE MEPHBI I1O0 EI'O

BOCCTAHOBUIIEHIIO ...ttt ettt s et e et e e s e e e s e e ranaas 109
Moaapaxman A.C. .
COBPEMEHHOE COCTOSHHMWE ITVNIAHKTOHHBIX MHUKPOBOJIOPOCJIEM PEKU
2 00 121
Illyrkapaes A.B.

COBPEMEHHOE COCTOSIHUE PbIBHOI'O COOBILIECTBA O3EPA KATAPKOJIb
THITIL €BYPABAID ..ot et e e e e e e e e e e e e e 127




«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

Mykaraii A.A., loaronoJosa C.1O.
AJIAKOJI AVJIAHBI XEPI'UIIKTI MAHBI3BI BAP CY AUJABIHIAAPBIHBIH

TUIPOXUMMSIIIBIK JKAFJIATIBL .......cocvvviieeeececieeieeeeseseeee e 137
Mosnpaxman A.C.
TOMEHI'T KOJICAU KOJIIHIH ®UTOIJIAHKTOHBI 2019-2022 5KK....ccovivvveeennne 142

Hcemyxanos X.K., Kagumos E.JI., Knumos @.B.
I[TPOBJIEMBI  PAIIMOHAJIBHOI'O  UCIIOJIb3OBAHIMSI  PbIBHBIX  PECYPCOB
KA3AXCTAHCKOT'O CEKTOPA KACITMICKOI'O MOPS U ITYTU UX PEIIEHUA ...... 147

Ilapanosa JI.H. .
PE3VJIbTATBI MOHUTOPUHI'A 300IIJIAHKTOHA T'OPHBLIX O3EP BACCEMHA
P. IHMJIUK (KYHIEM AJTATAY) oot 153

IOJIEYMETTIK )KOHE 'VMAHUTAPJIBIK FbIJIBIMJIAP — COLTUAJIBHO-
I'YMAHUTAPHBIE HAYKHN - SOCIAL AND HUMANITIES SCIENCES

Oapames Y.T. 3

KAPA TOPT'A — BAIIKUPCKHUMU DITOC ...t eae e 163
IOraii B.E. 5 5
HNDOPOBU3ALMA - OCHOBHOU ®AKTOP, ®OPMUPYIOILINMN COBPEMEHHOE
MEJJUATIIPOCTPAHCTBO ... oottt e e e e e e eenan 168
XomuH P.B. .

OTUKA U LIUDPOBOM CIIEL.....cuvuiiiiiiieiiiiiiiiiiiiis ettt e e eaaaan e e e e aaaes 174

TEXHUMKAJIBIK FBIJIBIMJIAP - TEXHUYECKHE HAYKH —
TECHNICAL SCIENCE

Bauyrzhan S.S.
DISCUSSION OF SOLAR ENERGY AND ITS EFFICIENCY COMPARED TO OTHER

ALTERNATIVE ENERGY SOURCES. ... .cotoo ettt 180
Alatau A.-S.

LITERATURE REVIEW: MODERN APPROACHES TO PLANNING AND
MANAGEMENT OF TRANSPORT LOGISTICS ... 193

Aldanazarov A.
A RESEARCH OF WIND TURBINE EMERGENCY SITUATIONS .....cooevviieeeiee, 200

Baywbip:xkan C.C.
COBEPHIEHCTBOBAHHUE PABOTbI BETPOCTAHIIMM C TIIPUMEHEHUWEM
HAKOITUTEJIEM DHEPT T .........cocooviviviiieieeeeeeeeet ettt 206




«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

Torebek B.
INTEGRATION OF ENERGY STORAGE SYSTEMS FOR SMOOTHING PEAK

LOADS AT THE 220/110/10 kV BARSENGIR SUBSTATION OF JSC
"ZHEZKAZGAN" REC ... e 217

Yanuxan C.b., Cmarysosa 3.M.
COVIJIEJI XbUIBITY AbIH, EPEKIIEJIIKTEPI
3AH FBIJIBIMJIAPBI - OPUIMYECKHUE HAYKHU - LEGAL SCIENCES

OcnanoBa A.O.
HUOPOBU3AILIMA  IOPUAUYECKUX  VCIIVI: POJIb CTAPTAIIOB B
TPAHCOOPMAILINU ITPABOBOTI'O TTOJIA ... 226




«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

HEJAT'OI'HKA KOHE IICUXOJIOI'UA FBIJIBIMIAP —
HEJAT'OI'MYECKHUE U ICUXOJOI'MYECKUE HAYKH - PEDAGOGICAL AND
PSYCHOLOGICAL SCIENCES

UDC 37.013.73
Yermukhanbetov Zhantore Serikovich
Master's Degree Student in Media Technology
Astana IT University
(Astana , Kazakstan)

THE EFFECTIVENESS OF USING MEDIA TECHNOLOGIES FOR THE
DEVELOPMENT OF MANAGERIAL COMPETENCIES OF TEACHERS AND
STUDENTS IN HIGHER EDUCATION INSTITUTIONS

Abstract: This paper presents the research that is carried out to analyze what stages of
managerial competencies develop for teachers of higher educational institutions due to media
technologies. It is to include the evaluation of the effectiveness of deploying technologies,
such as webinars, interactive platforms and virtual reality, in building managerial skills. The
main task of the thesis consists in the discovery of which factors influence or (on the
contrary) prevent for a successful implementation of these technologies in management
practice. Moreover, the study prescribes how media technologies should be employed more
effectively to foster managerial competences, to contribute to the more effective use of their
potential by educational institutions.

Keywords: Media technologies, managerial competencies, higher education, teacher
development, student skills.

In recent years, digital technologies have been actively changing not only the
educational process, but also the management in higher education institutions. Media
technologies, including webinars, podcast, virtual reality (VR) and augmented reality (AR)
are being increasingly used in educational programs and administrative processes.
Nevertheless, knowledge emerges regarding how effective these technologies promote the
development of managerial competencies of teachers. Media technologies are progressively
used to enhance quality of learning and student interaction, but we do not have a
comprehensive view what effects media technologies in general and other media
technologies in particular have on the managerial skills of teachers.

The highest level of academic upbringing is not the only task which is put forward to
modern educational institutions, but also to manage the inner processes satisfactorily.
Teaching managers are important in this particular context because the educational process
as well as organizational aspects of the whole educational institution depend on their
managerial competencies. However, we know that digital technologies are being used more
and more in teaching, but there is relatively little research into how this aids teachers’
development of managerial skills. This research gap is especially important for modern
universities which try to raise their competitiveness and adapt to Educational needs.
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This research also has theoretical, but also practical significance. As a result, those
results can be used to develop new methodological materials and recommendations for
universities concerning more efficient use of media technologies in educational and
managerial activities. Furthermore, this work will contribute to the demystification of how
digital tools can be utilized to enhance university management process and enhance the
overall efficacy of the institutions involved. In the end, this will facilitate the strengthening
both of the students’ academic training and the work of administrative institutions of
educational institutions, as an important step to improve the competition of universities in the
context of global digital transformation.

Literature review

The problem of integration of the digital technologies into the educational process is
still relevant and the research in this area is quite diverse. Among key sources devoted to the
integration of technologies into the education and their role in the educational process we
may note, in particular, the work of Bates (2015) [1]. The author’s method for learning
included online learning, blended learning, and using multimedia tools. The technical and
pedagogical aspects of this research provide recommendations for developing and teaching
courses. However, the disadvantage of this work is its limitations: However, some of the
technologies we discuss have become completely redundant due to rapid progress in this
area, and they are mostly working with distance learning forms, leaving the other behind.
However, this research will be useful for evaluation of ways by which digital technologies
contribute to improving the educational process in educational institutions, in conditions of
growing student interest. The works of Biggs and Tang (2011) [2] in linking Bates results to
educational goals, assigning students’ tasks and assessing methods, highlight the importance
of the link between education goals and the methods of assessing tasks. According to the
authors, there should be tight links between the students’ assignments and learning goals and
the assessment methods, provided that we want to achieve the best educational results. In
addition, student engagement is an important factor for the successful perception of
educational material, as is shown in this study. While theories can be hard to apply to such
conditions of dearth of resources, the work embodies helpful ideas for constructing
techniques to enhance the standard of educational packages. In addition, Selvin’s work
(2013) [3] in the book "Education and Technology: "Key Issues and Discussions"analyzes
the use of technology in education, the opportunities and risks. In adopting a post
structuralist stance, Selwyn criticises the positive and negative contributions that technology
makes to the ways of improving educational processes. Absent the dedication of practical
examples, Selvin’s critical analysis provides a sketch of how the role of technology is used in
managing teachers’ competencies and how they may improve its use to achieve greater
technological efficacy in educational processes. The research presented in Akhmetova and
Beisembayeva (2024) [4] extends held understanding on the application of advanced
technologies in the teaching of language and literature. The authors give emphasis to their
work’s applicability to practical use but the study is confined to teaching language disciplines
reducing its versatility. However, these logical recommendations can become a basis for the
new approach to the educational process in the conditions of the use of the media
technologies. In this regard, Martin (2010 [5]) discusses the distinct from others (key
concepts and theories of media education and prospects for its development). First, we
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present a basic theoretical analysis which lays groundwork for understanding recent
approaches, but may make the paper less relevant in practice in the future. However, this
work presents valuable theoretical hard points through which to study media education and
the design of curricula and therefore is relevant studying theoretical paths of resorts to the
media within education. Akhmetova (2016) in the article "Media Education and Media
Literature: Media education and media literacy are studied in the context of theoretical and
methodological foundations in "Theory, Methodology, Practice”( [6]). Media education as
the prop of media studies is discussed by the author where the target audience consists of
teachers and researchers intending to use.media education in educational process. So long as
the article remains practical and carefully grounded in the actual analysis of theoretical
aspects it will be helpful in putting together programs for individual educational goals.
However, at Martin’s work, for instance, it occurred in the year of 2016 and thus it could
have overlooked more recent trends and methods available in the media education area
development due to increase of technology and redeploying of the teaching methods, which
can quickly change. Mantulenko [7] study focused on peculiar aspects of applying electronic
media in school education. The scope of the electronic information that serves as a basis of
the educational process, as well as activates educational forms and activities of students, is
analyzed by the author. While the practical value of such a work makes it very valuable, the
publication date renders some of the data outdated, not allowing the relevance of the study to
modern educators, not taking into consideration modern educational technologies like virtual
or augmented reality. In the article above by Ivanova and Malygina (2017) [8] they
investigate the use of TED Talks media content within English language teaching. The
authors stress that this media would significantly add to listening skills development, enrich
vocabulary and boost motivation. The advantage of the study is relevance and the practical
orientation of the proposed methods. Thus, its use may be restricted to classes at which only
a second foreign language, English, is taught. Kuznetsova and Lukashenko (2019), []Jart 9
are concerned with the study of Internet content allowing to build professionally important
competences of learning a foreign language. The authors point out that online media can
increase motivation and enhance the assimilation of material related to professional tasks.
Specifically, the application of the article may be limited by what actually occurs in the
classroom and by the particular foreign language source for which the article might be useful.
Kolobanova’s research (2022) []art 10 is about the Gamification and new media in teaching
foreign languages. The author identifies ways playing as game and digital content can
enhance students’ learning motivation, promote greater engagement and support language
development. The relevance of work and the practical orientation make the work important
for use in modern educational conditions. While new media and game elements may be taken
into account in equal measure in traditional forms of education, the techniques themselves
remain limited. Gimadieva and Salikhova (2022) art 11 explore the use of educational
technologies in the teaching of the future English teachers listening skills. What the authors
demonstrate is that combination of learning and entertainment can help raise students’
motivation and improve perception of the audio materials in a foreign language. While, the
material might not be as useful when students are not working towards providing teaching
activities. In Sorokina’s article ‘The use of interactive technologies in foreign language
lessons’ (2022) [9] she examines the introduction of interactive technologies in foreign
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language teaching. The author draws our attention to the fact that when using interactive
methods, such as digital platforms, and feedback tools, a higher level of student engagement
and activity is created simultaneously with higher learning of the material itself. | was able to
see the advantage of the article because it is relevant and stressed the practical usage of
technology in the classroom. The article may have a limitation in that such interactive
technologies are limited to the availability of the same and the necessary technical resources.
In his article "The Use of Social Media in Teaching Russian as a Foreign Language in which,
Fechin (2021), [10], has looked at the potential use of social media in teaching Russian as a
foreign language. In this, social media platforms allow creation of an authentic language
environment, which helps in improving the communication skill of students and keep them
motivated. The practical orientation and the relevance in the digital learning environment
makes the article a useful advantage. Nevertheless, the use of this article for teaching other
languages may be at a disadvantage because of its Russian focus. The article of Yuldashev
(2021) [11] examines the methodological aspects of the use of media technologies to increase
the efficiency of the educational process. The author looks at how media technologies can
help motivation, learning and interaction between teachers and students. The work is
valuable for research because of its methodological depth and application to many different
educational disciplines. Yet, the material may be less suited to educational programs where
digital technologies are scarce or unavailable. The article by Yakubov and Akhmedov (2021)
[12] finishes with a discussion of the place of digital technologies in the organization of the
educational system. The digitalization is looked at as a precondition for a more flexible and
efficient management of the educational process and for providing students with better
access to educational resources. The work is relevant and applicable to the development of
educational systems. The material may however be limited for use in countries or institutions
lacking access to modern digital technologies.

Survey analysis

This study uses a mixed methodological approach that allows the use of both
quantitative and qualitative methods of data collection and analysis. The data obtained are
analyzed using two different methods: quantitative and qualitative. Quantitative data is
analyzed using descriptive statistics, with an emphasis on frequency and percentage, in
particular, on student engagement in media content on common social media platforms. This
approach is an integral part of understanding how students analyze their daily media
consumption. Platforms commonly used for social media communication also serve as
valuable resources for improving teaching by offering both educational and entertainment
materials on a variety of topics. Our survey was carefully designed not only to track the
frequency of social media usage, but also, more importantly, to examine the extent to which
students interact with content on these platforms and their ability to receive information.
This focus is crucial to clarify how such media interaction contributes to the improvement of
various skills, such as English and media literacy among students who mostly communicate
in Kazakh and Russian in their daily lives.At the same time, the qualitative aspect obtained
during semi-structured interviews with teachers gave depth and context to these conclusions.
A participant verification methodology was used in which participants were provided with a
summary of the results to verify their accuracy, ensuring that the interpretations accurately
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reflected their experiences.The research process was carried out in a way to respect all ethical
standards: people were involved as participants, their confidentiality and anonymity were
ensured as well as sensitive information collected was protected.To ensure the reliability and
reliability of the research results, a validation process was carried out for the tools used,
including questionnaires and semi-structured interviews. Pilot testing of questionnaires and
interviews with teachers were also conducted as part of the validation process which enabled
the usability and understanding of all questions by the participants to be checked. Feedback
from received was incorporated to change the wording to become more clear and relating to
the things we work on.

Key Research Questions The main questions that were raised in the framework of the
study include: Do you use media technologies in your daily teaching or management
activities? What platforms do you use to manage or organize tasks? How would you rate
your proficiency in basic digital task management tools? How would the following media
technologies rank according to their importance for your managerial development? How does
the use of media technologies affect the development of managerial competencies of
teachers?

It is important to emphasize that the wording of the questions and recommendations
for conducting interviews were developed in accordance with the educational program
developed by the Center for Media Literacy (CML) at the American Media Literacy Training
Center.Together, these methods allowed us to gain a holistic understanding of media literacy
and education through the media of EFL students in Kazakhstan, reducing the gap between
empirical data and the life experience of both students and teachers. Research tools The
following tools were used in the data collection process: a) Google Forms surveys were used
to collect quantitative data, covering areas such as the initial information of respondents b)
An online standard deviation calculator was used to analyze quantitative data c) qualitative
data was collected through semi-structured interviews with teachers who conducted courses
for participating students, focusing on the main issues related to media literacy education,
including learning strategies and challenges, which they face. during his training. The group
consisted of senior students of the Faculty of Foreign Philology, with a total of 43
participants - 28 women and 15 men aged 19 to 23 years. In addition, high-quality
information was obtained during interviews with teachers who supervised the relevant
courses. The choice of the number of respondents was strategic, aimed at achieving specific
research goals and reflecting the characteristics of the target audience. This sample size was
considered appropriate for several reasons: a) the focus and scope of the study b) limited
resources: limited time, resources and logistical factors dictated an acceptable sample size
that could provide meaningful information during the semester; c) In-depth analysis:
Developing a study using mixed methods., The study includes both quantitative analysis and
qualitative interviews, combining breadth and depth.Table 2 provides a detailed overview of
the profile of the student respondents.
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%

Female 28 87.88 20.3 1.36

Male 15 12.12 21.1 15

Note: n=number of participants; %=percentage: Mage=mean age: SDage=standard deviation age.

Figure 1 — Profile of the student respondents

This table presents the demographic distribution of 43 students, categorized by gender.
Among the participants, 65.12 percent were female (n=28), with a mean age of 20.3 years
and a standard deviation (SD) of 1.36 years. In contrast,

34.88 percent were male (n=15), with a slightly higher mean age of 21.1 years and an
SD of 1.5 years. These statistics provide a concise overview of the age and gender
distribution within the student sample, allowing for insights into the

composition of the study population.

Results

The results of the study showed that the use of media technologies plays an important
role in the development of managerial competencies of teachers in higher education
institutions. The analysis of the data collected during the survey revealed a high degree of
involvement of students and teachers in digital platforms that contribute to the improvement
of both the educational process and administrative functions.

A study among 43 students demonstrated that the most popular platforms for
educational purposes are Google and YouTube, which are used by 100 percent of
respondents. These platforms provide access to educational materials, help share resources,
and effectively organize work for both students and teachers. Google is actively used to
search for information and complete tasks, and YouTube is used to view training videos and
additional materials. Facebook Instagram is used by

67.4 percent of respondents for informal communication and sharing of visual content,
and Facebook — 27.9 percent of participants for group discussions and updates on academic
issues. TikTok, although less popular (39.5 percent), also serves as a source of rapid
educational updates. Twitter is used by only 2.3 percent of participants, which highlights its
low role in the educational environment. Teachers also actively use digital platforms in their
daily work. For example, Google Docs has become an important tool for 80 of teachers,
allowing them to work on documents in real time and facilitating the management of team
projects. Zoom , Microsoft Teams is almost universally used for online classes and meetings,
which makes the process of interacting with colleagues and students more convenient and
productive. YouTube has also proved to be a useful tool for teachers who use it not only for
teaching students, but also for their own professional development.

Teachers who actively use media technologies note a significant improvement in such
management skills as:

1 Planning and organization — using tools like Google Calendar and Trello has
improved the control of the learning process and the organization of working hours.
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2 Coordination and Collaboration — Collaboration platforms such as Google
Docs and Microsoft Teams help teachers collaborate effectively with colleagues and
students.

3 Data—driven Decision making - Analytical tools such as Google Analytics and
YouTube Insights help teachers track student engagement and adjust curricula based on real
data.

Qualitative interviews with teachers confirmed these findings, emphasizing the
importance of using media technologies to enhance managerial skills. The

V' aad
~J

100%

©
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f

27.9%

39.5%

v

2.3%

Google Twitter Instagram Facebook YouTube TikTok
Figure 2 — The use of platforms by students for educational purposes

teachers pointed out that collaboration and video conferencing tools make project
management easier and make the learning process more transparent. However, some
teachers, especially the older generation, face difficulties in introducing digital tools into
their practice, which indicates the need for additional training. Thus, media technologies
significantly improve the managerial competencies of teachers, contributing to more
effective planning, organization of work and decision-making.

Conclusion

In conclusion, this study underscores the transformative role that media technologies
play in enhancing the managerial competencies of teachers within higher education
institutions. As digital technologies continue to evolve at a rapid pace, their integration into
educational processes is no longer optional but essential for the effective functioning of
academic organizations. The research has demonstrated that the use of platforms such as
Google Docs, YouTube, and Zoom not only facilitates communication and collaboration
among teachers and students but also enhances the overall educational experience. The data
collected from both quantitative surveys and qualitative interviews reveal that teachers who
actively engage with these media technologies experience notable improvements in critical

S
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managerial skills. For instance, tools like Google Calendar and Trello have been instrumental
in improving planning and organization, enabling teachers to manage their time and
resources more effectively. The ability to collaborate in real- time using Google Docs and
Microsoft Teams has fostered a more cohesive work environment, allowing for seamless
coordination among colleagues and enhancing the learning experience for students.
Moreover, the incorporation of analytical tools such as Google Analytics and YouTube
Insights has empowered educators to track student engagement and performance. This data-
driven approach not only informs curriculum adjustments but also helps teachers tailor their
instructional methods to meet the diverse needs of their students. The qualitative insights
gathered from interviews further emphasize that many educators recognize the value of these
technologies in streamlining project management and facilitating more transparent
communication within the educational framework. However, the study also identifies
significant barriers to the effective integration of media technologies, particularly among
older teachers who may lack the familiarity or confidence to utilize these tools fully. This
highlights a crucial area for improvement: the need for ongoing professional development
and training programs designed to equip educators with the necessary skills and knowledge
to navigate the digital landscape effectively. In essence, the findings from this research
not only contribute to the theoretical framework surrounding management psychology, media
technology, and educational enactment but also offer practical guidance for higher education
institutions. By understanding how media technologies can be leveraged to enhance
managerial competencies, universities can develop targeted strategies that facilitate the
adoption of these tools, ultimately leading to improved educational outcomes and more
efficient management practices. As higher education institutions continue to adapt to the
demands of a digital age, it is imperative that they prioritize the integration of media
technologies in their operational and instructional strategies. The insights gained from this
study provide a valuable foundation for future research and practice, encouraging a more
systematic approach to the incorporation of technology in higher education settings. By
fostering a culture of innovation and adaptability, universities can better position themselves
to meet the challenges of contemporary education while enhancing the managerial
effectiveness of their teaching staff.
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STRENGTHENING THE PRINCIPLES OF CORPORATE CULTURE AND ETHICS
AMONG STUDENTS AND TEACHING STAFF BASED ON COMPLIANCE

Abstract: Corporate culture and ethical behavior are essential elements that drive
success and sustainability in organizations across industries. As future professionals, students
need to be exposed to these principles during their academic journey, while teaching staff
must become an example to reinforce these values. However, cultivating corporate culture
and ethical behavior within educational institutions poses challenges in both instruction and
practice. One of the solutions to reinforce these core values is a compliance-based approach.
This study explores, to what extent this approach of setting legal standards strengthens core
principles among academics. Strategies for a compliance-based approach and their
effectiveness are examined through a comprehensive review of literature, qualitative
interviews, and case studies. The findings suggest that well-designed compliance initiatives
not only enhance ethical awareness but also align academic practices with the ethical
demands of the corporate world. By fostering a compliance-driven ethical framework,
educational institutions can better prepare students for the professional challenges they will
face, while also promoting a culture of accountability among faculty.

Keywords: Corporate culture, ethics in education, compliance, higher education,
organizational behavior.

Aim

The object of this research is the process of integrating corporate culture and ethical
principles within educational institutions, particularly focusing on students and teaching
staff. This study examines how compliance-based approaches can be employed to foster a
culture of ethics and accountability in academic environments. Specifically, the research
seeks to explore how compliance frameworks, traditionally used in corporate governance,
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can be adapted to enhance ethical standards among university students and educators. By
doing so, this study aims to strengthen the alignment between academic practices and the
ethical expectations of the modern workplace, preparing students for their professional
careers while encouraging teaching staff to model and promote ethical behavior.

Background

In the dynamic landscape of higher education, fostering a strong corporate culture and
upholding ethical standards have become paramount for institutions aiming to cultivate
integrity and social responsibility among their members [1]. Universities and colleges serve
not only as centers for knowledge dissemination but also as formative environments where
students and staff develop values that influence their professional and personal lives [2].

The integration of compliance frameworks within higher education provides a
structured approach to reinforcing ethical conduct and corporate culture. Compliance,
traditionally associated with adherence to laws and regulations in the corporate sector, can be
adapted to the academic context to ensure that institutional policies and ethical codes are
effectively implemented and followed [3]. By embedding compliance into the organizational
fabric, educational institutions can create an environment where ethical behavior is the norm
rather than the exception.

Ethical codes play a crucial role in this process, serving as formal documents that
outline the values, principles, and expected behaviors within the institution [4], [5]. These
codes act as a guiding framework for decision-making and conduct, providing clarity and
consistency in addressing ethical dilemmas. Studies indicate that when ethical codes are
actively promoted and integrated into daily practices, they significantly influence the moral
reasoning and actions of both students and staff [6], [7], [8].

Moreover, leadership commitment is essential in modeling and enforcing ethical
standards. Leaders and educators who exemplify ethical behavior set a powerful example for
others to follow, thereby strengthening the overall corporate culture [9], [5]. Their role in
championing compliance initiatives and ethical practices can lead to a more cohesive and
principled academic community.

Previous research has highlighted the importance of organizational culture in shaping
ethical behavior [10], [11]. Implementing comprehensive compliance programs that include
training, monitoring, and enforcement mechanisms can enhance the effectiveness of ethical
codes [12]. Additionally, fostering open communication and providing channels for reporting
unethical conduct without fear of retaliation are critical components of a robust ethical
infrastructure [13].

This research will examine the effectiveness of compliance-based approaches in
enhancing corporate culture and ethics within higher education institutions. Through a
comprehensive review of literature and analysis of case studies, the study aims to identify
best practices and develop recommendations for implementing compliance strategies that
support ethical development among students and faculty.

Findings

A. Corporate Culture and Ethical Foundations in Education

Corporate culture within higher education is established through ethical codes that
serve as foundational documents to shape values, behaviors, and interactions within an
institution. Ethical codes are vital for maintaining cohesion and ensuring that all institution



«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

members adhere to shared norms and expectations [5]. These codes facilitate a unified
approach to behavior, fostering an environment where students and staff alike are aligned
with institutional values.

This alignment of behaviors through ethical codes has been similarly explored by
Weaver, Trevino, and Cochran [14], who examined corporate ethics in large companies and
found that formalized ethical standards often correlate with a stronger sense of corporate
integrity and organizational commitment. The codes aim to establish a moral climate that
supports academic and professional integrity, bridging the gap between academic values and
corporate ethics in practical settings.

Corporate codes are not only regulatory documents but also educational tools that
model expected behaviors. Such ethical codes play a dual role: they set behavioral standards
and foster a culture of integrity that influences the academic community [15]. This dual
function of ethical codes helps institutions instill values that transcend mere compliance,
promoting a deeper moral commitment to ethical principles.

B.  The Role of Compliance in Ethical Development

The integration of compliance into ethical standards in academia is increasingly
recognized as essential. Compliance-based ethical codes create structured environments
where adherence to ethical standards is a formal requirement. Wotruba, Chonko, and Loe
[16] discuss how familiarizing managers with ethical codes affects their behavior positively,
suggesting that compliance frameworks play a central role in influencing ethical conduct.

A compliance-based approach within higher education institutions helps to
institutionalize ethical standards, making them an integral part of daily operations. Results by
Nurutdinova et al. [5] propose that compliance not only enforces accountability but also
ensures that ethics are treated as essential to institutional operations rather than as optional
values. By mandating ethical standards, compliance frameworks encourage adherence and
deter misconduct, ultimately strengthening the corporate culture.

The effectiveness of compliance-based frameworks is further reinforced by research
[17], which found that organizations with enforced codes of ethics showed a significant
reduction in ethical violations. These findings support the argument that compliance in
educational institutions is not merely regulatory; it is essential for fostering an environment
of trust, transparency, and accountability.

C.  Academic Citizenship and the Role of Faculty as Ethical Models

The concept of academic citizenship is central to ethical behavior in educational
settings. Academic citizenship encompasses the responsibilities of faculty members to serve
as moral exemplars, guiding students to understand and internalize ethical standards [18].
The notion of academic citizenship suggests that educators have a dual role: they are both
instructors and moral authorities who influence students’ ethical and professional
development.

Bruce Macfarlane [19] expands on this by discussing the moral authority of teachers,
arguing that educators hold a unique position as role models in fostering students’ ethical
consciousness. Faculty members, by embodying integrity and accountability, contribute
significantly to shaping the ethical outlook of students, thereby promoting a culture that
values responsibility and ethical behavior. This emphasis on the teacher’s role as a moral
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figure highlights the importance of fostering ethical awareness beyond mere compliance with
codes.

The significance of academic citizenship is echoed in the work of Slastenin, who
stresses that modern educators must possess high moral qualities, including integrity, justice,
and empathy, as these traits inspire similar values in students [18]. Through their actions,
faculty members demonstrate the importance of ethical conduct, setting a standard for
students who will later enter professional environments.

D.  Challenges in Implementing Compliance-Based Ethical Codes

Although compliance-based ethical frameworks are effective in promoting corporate
culture, their implementation can be challenging. There is no universally accepted model for
ethical codes in academia, leading to inconsistencies across institutions [5]. This lack of
standardization poses difficulties for universities aiming to adopt effective and adaptable
ethical frameworks that address the specific needs of their communities.

Dra“ghici and Ilie [18] highlight another challenge: the potential disconnect between
legal and ethical norms. They note that while compliance with legal standards is crucial, it
does not always encompass the ethical complexities found in academia. A purely
compliance-focused approach may lack the depth needed to address nuanced ethical issues,
as legal norms alone may not account for the intrinsic moral values that are central to
academic culture.

Additionally, research by Weller [20] supports this perspective, indicating that ethical
codes require more than just legal backing to be effective; they must also be supported by a
cultural commitment to ethical behavior within the institution. Without this cultural
foundation, ethical codes may struggle to achieve genuine engagement from both students
and faculty, ultimately limiting their impact.

E.  Strategies for Strengthening Corporate Culture Through Compliance

The literature provides several strategies to strengthen corporate culture and ethics
through compliance-based frameworks. Nurutdinova et al. [5] propose the development of
flexible ethical codes that involve feedback from students, faculty, and staff to ensure
relevance and inclusivity. By engaging the academic community in the creation of these
codes, institutions can foster a sense of ownership, making ethical compliance a shared
responsibility.

Dra"ghici and Ilie [18] emphasize the importance of embedding ethical education
within the curriculum. They argue that ethical training should not be isolated from academic
content but rather integrated into it, allowing students to engage with real-world ethical
challenges in a structured learning environment. This approach helps students bridge the gap
between theoretical knowledge and practical ethical application, preparing them for the
complex moral situations they may encounter in their careers.

The concept of continuous ethical education is further supported by the work of
Kameron and Kuinn [21], who advocate for regular ethics workshops and training sessions to
reinforce ethical standards and prevent complacency within institutions. This emphasis on
ongoing education helps ensure that ethical awareness remains high and that compliance is
consistently reinforced.

F.  The Impact of Ethical Codes on Organizational Success
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Ethical codes do more than regulate behavior; they contribute to the overall success
and sustainability of institutions. A corporate culture rooted in ethical principles can improve
organizational effectiveness by fostering a positive and cohesive work environment [22]. In
educational settings, ethical codes enhance the institution’s reputation, attracting faculty and
students who value integrity and accountability.

Weaver, Trevino, and Cochran [14] further support this claim by linking strong
corporate ethics to organizational success, noting that companies with well-established
ethical frameworks often report higher employee satisfaction and loyalty. In the academic
context, similar benefits can be observed as students and staff engage in a community that
values and upholds ethical principles, thereby promoting institutional resilience and stability.

Conclusion

The literature underscores the importance of a compliance-based approach to ethics in
higher education. Such frameworks help institutionalize ethical standards, create a culture of
responsibility, and provide a foundation for professional behavior. However, successful
implementation requires more than mere compliance with legal norms; it necessitates a
balance between regulatory measures and the cultivation of intrinsic ethical values.

By integrating adaptable ethical codes, promoting academic citizenship, and
embedding ethical education into the curriculum, educational institutions can prepare
students for the

ethical challenges of the professional world. This approach not only strengthens the
institution’s corporate culture but also contributes to the broader goal of nurturing
responsible, ethical individuals who will carry these values into society.
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THE EFFECTIVENESS OF ACTIVE TEACHING METHODS IN FLE. FROM THE
TEACHERS’ PERSPECTIVE

Abstract: This study explored the effectiveness of active teaching methods in foreign
language education, specifically English as a Second Language, from the perspective of ESL
teachers in Almaty, Kazakhstan. Data were generated from an online questionnaire applied to
teachers of secondary schools. A questionnaire revealed that teachers frequently use active
teaching methods, with games, interactive tasks, role-playing simulations, group discussions,
and project-based learning being the most common. Teachers reported these methods as
significantly more engaging for students compared to traditional lectures and highlighted
active teaching methods' ability to make learning more interesting, promote active
participation, and improve language proficiency. However there are also some challenges
such as classroom management, adapting materials to fit these activities, time constraints
within the curriculum, lack of resources.

Despite these, all teachers viewed active teaching methods positively for promoting student
learning. The study suggests that these methods hold promise for enhancing the foreign
language classroom experience, with further research recommended to explore strategies for
addressing implementation challenges in the Kazakhstani context.

Key words: active teaching, foreign language education, active engagement.

Introduction

According to Chickering & Gamson, [1, p.190] effective learning is an active
endeavor, not a passive one. Simply absorbing information through lectures and rote
memorization offers minimal benefit. Students truly grasp concepts by actively engaging
with the material through discussion, written reflection, and real-world application.

The landscape of foreign language education is evolving rapidly, driven by advances
in pedagogical theory and the integration of innovative teaching methodologies. Among
these methodologies, active teaching methods have gained considerable attention for their
potential to enhance language acquisition and proficiency. This article delves into the realm
of active teaching methods in foreign language education, exploring their benefits,
challenges, and the overall impact on language learning outcomes.
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Active methods, in the words of G. P. Shchedrovitsky, [2, p. 12] are those that, by
deliberately forming students' motivation to learn and providing "necessary activities,"
enable students to acquire the necessary knowledge and skills in a shorter amount of time and
with less effort. Active teaching methods encompass a spectrum of pedagogical strategies
that prioritize student engagement, interaction, and collaboration. Unlike passive learning
approaches that rely heavily on lectures and memorization, active methods empower students
to actively participate in their learning journey. Examples of active teaching methods include
communicative language teaching, task-based learning, experiential learning, collaborative
projects, and role-playing exercises, among others.

The adoption of active teaching methods in foreign language education is underpinned
by several key principles. Firstly, these methods promote meaningful interaction in the target
language, allowing students to apply their linguistic skills in authentic communicative
situations. Secondly, active teaching methods foster a learner-centered approach, where
students take ownership of their learning process and actively construct knowledge through
hands-on activities and problem-solving tasks. Moreover, these methods cultivate critical
thinking, creativity, and intercultural competence, preparing students for global citizenship in
an increasingly interconnected world. This perspective is supported by theoretical research
from a team of academics at Iranian universities. They argue that a multitude of studies have
demonstrated the advantages of active learning strategies, which allow students to interact
with their instructors, resolve any confusion, enhance their understanding of the subject
matter, and stimulate creativity [1].

The aim of the research is to find out how effective active teaching methods in teaching a
foreign language are. The objectives of the study are to:

- examine to what extent active learning method is being practiced in English
language classroom in the school.

- identify the major factors/challenges in practicing active learning method in
English classes.

- determine the attitudes of the school teachers towards the practice of active
learning.

Materials and Methods

In this study, we aimed to investigate the effectiveness of active teaching methods in
foreign language education from the perspective of teachers. It was decided to use a
questionnaire for data collection as the most appropriate instrument, because it is “a widely
used and useful instrument for collecting survey information, providing structured, often
numerical data, being able to be administered without the presence of the researcher, and
often being comparatively straightforward to analyze” [3].

Participants:

The participants in this study were nonnative English speaking teachers of English as a
Foreign  Language from different secondary schools in Almaty, Kazakhstan. Twelve
teachers from various secondary schools participated in the survey, which was done between
April 15 and 30, 2024. To carry out this non-experimental study, the researcher asked
volunteer participants to take part in this study. Their age ranged from 21 to 35 and their
learning experience varied from 1 to 6 years.

Survey instrument:
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The respondents answered the semi-structured questionnaire, which includes a
combination of closed-ended and open-ended questions. This approach allowed gathering
guantifiable data while also capturing nuanced qualitative information. 8 questions were
developed to conduct this specific research. These questions were designed to evaluate the
productiveness of active methods used in the process of teaching English from teachers' point
of view and their attitude towards active teaching methods in teaching foreign language. The
questionnaire was designed to be simple and understandable, ensuring respondents could
fully comprehend the situation and respond efficiently.

Procedure:

A semi-structured questionnaire was distributed electronically using Google Forms
platform. The questionnaire included:

Demographic information
Multiple Choice Questions
Open-ended questions.

Data Analysis:

To analyze the research data, descriptive statistical analysis was applied. The set of
questions provided a quantitative approach to gather data on teacher experiences with active
teaching methods in foreign language education. There is also an additional open-ended
question was used to gain more qualitative insights into the perceived benefits of these
methods.

Results

This study investigated the effectiveness of active teaching methods in foreign
language education, specifically English as a Second Language, from the perspective of ESL
teachers working in Almaty secondary schools, Kazakhstan. A semi-structured gquestionnaire
was distributed online by means of Google docs to 12 teachers, gathering data on their use of
these methods and their perceptions of their effectiveness.

The survey participants had varying levels of experience, with a significant portion
(25%) having 1 or more years teaching English. The teachers represented a range of grade
levels, with a focus on middle and high school (7-12th grade) accounting for over half the
participants (58.3%). The feedback from all of the teachers here was unanimous.

Table 1. Demographic background

Items Sub-items

Age of teachers 21-35

Educational institution Secondary schools
Years of experience 1-6

Grades 5-11

The majority (50%) of teachers reported using active teaching strategies in their
lessons at least weekly. Multiple choice responses with a "daily" option revealed that 33.3%
of teachers incorporated these methods into their classes daily and 16, 7% used them
occasionally.
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Frequency M Daily ® Weekly ™ Occasionally Never

Figure 1 - Frequency of ATM Use

M Role-playing simulations
m Group discussions and debates
1 Project-based activities

Games and interactive tasks

67%

Figure 2 - Types of ATMs Used

The most frequently reported strategies included games and interactive tasks (selected
by 67% of teachers), followed by group discussions and debates (17% of teachers), project-
based learning activities (8 % teachers), and role-playing simulations (8% of teachers).

The overwhelming majority (91.7%) of teachers believed active teaching methods
were either "much more effective" (58.3%) or "somewhat more effective” (33.3%) in
promoting student engagement compared to traditional lecture methods.

Similarly, a significant portion (58.3%) viewed these methods as "much more
effective” for learning compared to lectures. However, a notable percentage (41.7%) saw

21
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them as "somewhat more effective,”" suggesting a potential need for further exploration of
how they can maximize learning gains.

Despite the perceived benefits, the questionnaire also explored the challenges teachers
faced when implementing these strategies. The most frequently reported challenge was “lack
of resources”, second is “time constraints within the curriculum" (33.3%), followed by
"classroom management™” (16.7%). Adapting materials and resource limitations were also
noted concerns.

All teachers responded that active teaching methods were either "somewhat" or "much
more" effective in promoting student learning compared to traditional lecture-based methods.
This suggests a strong positive perception of their effectiveness. Teachers highlighted a
range of benefits associated with these methods. Increased student engagement and
motivation were the most frequently mentioned (mentioned by all 12 respondents who
answered this question). Additionally, teachers appreciated these strategies' ability to make
learning more interesting, promote active participation, and improve language proficiency.

These findings suggest that active teaching methods hold considerable promise for
enhancing the FLE classroom experience in Almaty secondary schools.

Discussion

The survey results offer a valuable insight into the regarding topic. This section
analyzes and discusses the implications of these findings.

The data confirms a positive trend — a majority of teachers are actively incorporating
active teaching methods into their classrooms. This is encouraging, considering the reported
benefits of these methods in promoting student engagement and motivation.

The present study's outcome is consistent with the research conducted by Gholami et
al. (2014), which suggests that active learning is a valuable approach and pedagogical
technique for ESL instructors.

However, the results also highlight some key areas for further discussion and
exploration.

While teachers overwhelmingly perceive active teaching methods as enhancing
engagement, there is a slight gap regarding their impact on learning outcomes compared to
lectures. This suggests a need for further investigation into how to design and implement
active teaching strategies that maximize knowledge retention and skill development
alongside increased student interest. Strategies such as clear learning objectives, formative
assessment within activities, and opportunities for reflection could be explored to bridge this
gap.

Time constraints and classroom management were identified as significant hurdles.
Addressing these concerns requires a multi-pronged approach. Teachers could benefit from
professional development opportunities focused on efficient active teaching methods
implementation within curriculum timeframes and effective classroom management
strategies for active learning environments. Additionally, exploring low-prep activities and
utilizing readily available resources could help alleviate time pressures.

Although games and group discussions emerged as the most used active teaching
methods, a wider range of methods could be explored. For instance, incorporating role-
playing simulations more frequently could provide valuable practice in real-world language
usage. Similarly, project-based learning could offer opportunities for in-depth exploration of



«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

complex topics and development of higher-order thinking skills. Encouraging teachers to
experiment with diverse active teaching strategies could further enhance student learning
experiences.

This study provides a valuable snapshot, but future research could delve deeper.
Qualitative data, such as teacher interviews, could offer richer insights into the specific
challenges and successes with different active teaching implementation strategies.
Additionally, investigating student perspectives could provide a more holistic understanding
of the effectiveness of these methods in promoting FLE learning.

Limitations:

This study's limitations include the relatively small sample size and focus on teachers
from a single city in Kazakhstan. Further research with a larger and more geographically
diverse sample could provide a more comprehensive picture of active teaching methods use
in ESL classrooms across Kazakhstan.

Conclusion

By applying active teaching methodologies in the realm of education, foreign language
teaching has been under a lot of effect. The findings resonated with existing research,
highlighting the potential of active methods to boost student engagement, communication
skills, and deeper understanding in language learning.

Teachers emphasized the positive impact of these methods, particularly interactive
games and group discussions and debates, on providing students opportunities to apply
language in practical contexts. The focus on culturally relevant themes further underscored
the importance of context-based learning materials.

However, challenges such as classroom management in large class sizes and the need
to adapt materials for the local context were also identified. These findings suggest a need for
professional development programs to equip teachers with strategies for successful
implementation and context-based material adaptation of these methods.

Despite the limitations of a small sample size and focus on a single city, this study
provides valuable insights into the use of active teaching methods in Almaty's ESL
classrooms. The positive teacher perspectives on these methods, coupled with the identified
areas for support, suggest that active learning approaches hold promise for enhancing the
foreign language experience for Kazakhstani students. Further research with a larger and
more geographically diverse sample could offer a broader understanding of active methods
use in foreign language education contexts across Kazakhstan.
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Appendix
Questionnaire: Effectiveness of Active Teaching Methods in Foreign Language Education
Thank you for participating in this survey! This questionnaire aims to explore your effectiveness and
perspectives on using Active Teaching Methods (ATMs) in your Foreign Language Education (FLE) classes.
Section 1: Background Information
1. How many years have you been teaching FLE?
2. What grade levels do you primarily teach?
Section 2: Active Teaching Methods (ATMs) in Your Classroom
3. How often do you use Active Teaching Methods (ATMs) in your FLE classes?
(a) Daily
(b) Weekly
(c) Occasionally
(d) Never
4. Which of the following Active Teaching Methods do you use most frequently in your FLE classes?
(Select all that apply)
(a) Role-playing simulations
(b) Group discussions and debates
(c) Project-based learning activities
(d) Games and interactive tasks
(e) Other (Please specify):
5. In your opinion, how effective are ATMs in promoting student engagement in FLE compared to
traditional lecture-based methods?
(a) Much more effective
(b) Somewhat more effective
(c) About the same
(d) Somewhat less effective
(e) Much less effective
6. Overall, how effective do you believe ATMs are in promoting student learning in FLE compared to
traditional lecture-based methods?
(a) Much more effective
(b) Somewhat more effective
(c) About the same
(d) Somewhat less effective
(e) Much less effective
7. What is the biggest challenge you face when implementing ATMs in your FLE classes? (Select one)
(a) Classroom management (maintaining order and participation)
(b) Adapting materials to fit ATM activities
(c) Time constraints within the curriculum
(d) Lack of resources (technology, etc.)
(e) Other (Please specify):
8. In your experience, what benefits can teachers and learner can get by incorporating ATMs in FLE classes?

Thank you for your time and valuable insights!
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YK 372.851
bucmniasaunosa baxreiryas MypaTroBHa
Yuurenp MaTeMaTUKU
[Hxona-nuueit Binom School numenu Kanpipa Meip3a Anu
(r. Acrana, Kazaxcran)

bucmensaunoBa budouryias MyparoBHa

Yuutenr MaTeMaTUKHU, MAarUCTP €CTECTBEHHBIX HAYK,
Hazap6aeB NHTemiekTyanbHOMN MIKOJIbI
XUMUKO-OHoIoruueckoro Harmpasienus 1. [TaBnogap
(r. [TaBnogap, Kazaxcran)

Yako0aeBa Canusa MaHaToBHa

VYuurenb MaTeMaTUKU, MAarUCTP €CTECTBEHHBIX HAYK,
Hazap6aeB NUnTemiekTyanbHOM MIKOJIbI
XUMUKO-OHO0Iornyeckoro Harmpasienus r. [TaBmnogap
(r. [TaBnogap, Kazaxcran)

BJIUAHUE ITPOBJIEMHO-HEHTPUPOBAHHOI'O OBYUYEHUS (PCL) HA
PA3BUTHE HABBIKOB KPUTUUYECKOT' O AHAJIN3A 1 MATEMATUYECKOH
OYHKIINOHAJIBHOU T'PAMOTHOCTHA

AHHoTaums: VccrienoBanme HampaBIeHO HaA TO, YTOOBI TOKa3aTh, 4YTO
MaTeMaTH4Yeckoe oOpa3oBaHHE, OCHOBaHHOe Ha mpobieMHo-1eHTpupoBanHoM (PCL)
oOy4eHHH, peaJTu30BaHHOM Ha METOAaX Pa3BUTHS KPUTUYECKOTO MBIIUICHUS - OJHUH W3
Jy4IIUX  crnoco0oB  (GopMuUpOBaHHMS  HABBIKOB ~ MBIIUICHHS  BBICOKOTO  TMOPSKA,
UCCJIEA0BATEIbCKIUX HABBIKOB, PA3BUTHUSI KPUTUYECKOTO MBIIIJIEHUS W MAaTEMAaTHYECKOU
(GYHKIIMOHAIBHON TPaMOTHOCTH.

Lenpio wccneqoBaHusl SIBISIETCS, OMPENETUTh BIWSHUE MPOOJIEMHOrO0 OOyYEeHHS U
METOAO0B Pa3BUTHUSI KPUTUUYECKOTO MBIIUIEHUS HA Pa3BUTUE Yy yYallUXCsl HABBIKOB aHAIN3a,
CUHTE3a, OLEHKH, KPUTUYECKOTO MBIIUIEHUS U HCCIEA0BATEIbCKUX HABBIKOB ISl Pa3BUTHUSA
MaTeMaTU4ecKoi GyHKIIMOHATBLHOU IPAaMOTHOCTH.

VYyamuecs 7-X KiIaccoB, OTOOpaHHBIE W3 PA3HBIX IMIKOJ, O0JIAAI0T Pa3TUYHBIMU
y4eOHBIMH W TI03HABATEIbHBIMUA HaBbIKaMu. [lepBbIii MPOBEJCHHBIN aHaNIU3 BBISBUI
TPYAHOCTH y4alluxcs 7 Kilacca B BBIIOJHEHHUM 33/IaHUI, HAIIPABJICHHBIX HA HCCJIEIOBAHHUE,
aHaNM3, CHHTE3 U OIEHKY, a TakXKe 3a/iad, TpeOyIoNMX MaTeMaTH4eCKol (PyHKIIMOHAIBHON
ITPaMOTHOCTH.

PesynpTaTel mccneqoBaHUsS, TPOBEICHHOTO C IEIbI0 PEIICHHUs 3TONH TPOOIEMBI,
MOKa3aJid, YTO UCCIEAOBATEIbCKUE U MPOOJIEMHBIC 3a7]a4H, PA3BUBAIOT Y YUAIIUXCS HABBIKA
MBIIIJICHUS] BBICOKOTO YPOBHSI M MCCJIEI0OBATEIILCKUE HABBIKW, PAa3BUBAIOT JIOTMYECKOE,
KpUTHYECKOE W aOCTpaKkTHOE MEBIIUICHHUE, MpuodpeTaroT Tiaybokne W (pyHIaMEHTaTbHBIC
3HAaHWSI, KOTOpBIE MOTYT OBITh NMPUMEHEHBl HAa TPAKTHKE W B CHUTyalHsX, TPeOYyIOIINX
MaTeMaTH4ecKoi GyHKIIMOHATBLHOW TPAMOTHOCTH, a TAK)KE CTUMYJIUPYIOT K YCIIEXY.
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KuaiwueBbie ciaoBa: I[IpoGiemHoe oOydyeHue, METOABl KPUTUUECKOTO MBIIIJICHUS,
HCCIIeIOBATEILCKUE HAaBBIKU, aHAJIU3, CHHTE3, OIlEHKAa, MaTeMaTudeckas (PyHKIHOHAJIhbHAs
IPAMOTHOCTb.

BBenenue.

[locnenHue HECKOJIBKO JIET Ha ypOKax MaTeMaTHUKH HaMHu BHEAPSAJIAch aJanTHBHAs
MOJielIb, CHHTE3 TPEX METOJMK: MPOOJIEMHOro OOy4YeHHs, KPUTHUYECKOTO MBIIUICHUS H
Pa3HOYPOBHEBOI'O OOyUCHHUS.

HccnenoBanusi B ACMCTBUM MOKa3bIBAIOT, YTO KPUTHUECKH pedIIEKCUBHOE OO0yuYeHUE,
OCHOBAaHHOE Ha MPOOJIEMHOM O0yUYEHHUH, AET yHyalluMcsi BO3MOXHOCTb OLICHUTh YCBOCHHbBIE
KOHLEMIMU U MPUMEHUTh X Ha MpaKTUKe, aHATU3UPYs WX BIUSHUE Ha Oynyuiee oOydeHHe.
KauecTBeHHbIE, aHATUTUYECKUE HABBIKM MCCIEIOBaHUS M oOpaTHas CBS3b YyyalluXcs
MOJAMUTHIBAIOT MPOLEcC 00yUYeHHs], YTO MPUBOJUT K 00JIe€ BHICOKOMY YPOBHIO KPUTHYECKOTO
pedaexcuBHOTrO MblluieHus yyamerocs (Pucynok 1,2).

Metop!
pa3BUTHUS
KPUTHYEC
KOro
MBIILIIICH

Vst

Paznoyp
OBHEBBIC
3a/1aHUs

HWccnenoBatenbckue HaBBIKHA U
HaBBIKW aHaJIn3a, CAHTE3a U
OLICHKHN

PI/ICYHOK I- I/ICCJ'IeIlOBaTeJ'IBCKI/Ie HaBBIKHM M HaBBIKM aHaJIM3a, CHHTC3a N OLICHKH

BbI130B (M0O3T0OBOM IITYPM,
06paTHBIM MO3TOBOH IITYPM,
Brainwriting u T.71.)

[Ipo6sieMHas
CUTYaLHs

OcwMbicsieHHe (MUKPOOGYY:

paboTa B rpymnmnax (MeTo[
miaakaToB, PC4, mosaic, Trio

Listening), pa6oTa B mape
(Clock Buddies, tic-tac-toe u

T.J.)

OneHuBaHUe, pediekcus
(«PomM6», «CokpaTOBO
BbICHIpalIBaHUeE, «JIoToC»,
«SCAMPER» u T.11.)

Pucynok 2 - Mojenb ypoka, HalrpaBjieHHas Ha pa3BUTHE UCCIIEIOBATEILCKUX HABBIKOB U
HABBIKOB aHAJIN3a, CHHTE3a U OLICHKU
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[lo pe3ynbrary ydeOHBIX NOCTHUKEHUN ydYalluXcsl, KOTOpPhle 00ydYaluCh MO JTaHHOU
CUCTEME IIECTh JEeT, ¢ 7 mo 12 kmaccel, MOXHO OTMETUTh 3(PPEKTUBHOCTH CO3AAHHOU
MOJIeNIM. Yyanuecs Mmokasaiu c(pOpMUPOBAaHHOCTh HABBIKOB BBICOKOTO MOPSKA, TAKUE Kak
aHalMu3, CUHTE3, KPUTUUYECKU PEe(IIEKCUBHOE MBIIUICHUE, UCCIEN0BaTEIbCKUE HaBbIKHU. [lo
okoHuanuu 10 kmacca, yyammecss ycnemHo caaB BHemHwuii sk3aMeH pemuian yriayOuTb
3HAHMS 10 MaTeMaTHKe U BBIOpalM pacHIMpPEHHYIO, YrIyOleHHyro nporpammy. B 11-12
KJIaccax JIETKO YCBAaMBaJM MaTepHall, HECMOTPS Ha CJIOKHOCTh Kypca, TPeOYIOIIEero BEICOKUX
MBICJIUTETIbHBIX HAaBBIKOB. AHAIM3HUPYS CHUTyalui0 B OOYYEHHMHM, BO3HHUK BOIPOC Kak
pa3BUBaTh MaTeMaTUYECKyl0 (YHKUMOHAJIbHYI0 TPAaMOTHOCTb 4Yepe3 BHEIAPECHHS B
npoOsieMHOe O00y4YeHHE 3aJayd MPAKTHUYECKOrO COJEp)KAaHHUS M MCMOJIb30BaThb METOMAbI
KPUTHYECKOTO MBILIJICHUS.

C nayasia yyeOHOro roja ObUIO BBISBICHO, YTO Yy4alluecs 7 KJIacCOB 3aTpPyAHSIIOTCS
IpU PElIeHUU 3a]a4 MPaKTUYECKOTr0 COJIEPKaHMsI U HA MAaTEMAaTUYECKYI0 (DYHKIIMOHAIBHYIO
IPaMOTHOCTb. Yualiuecss 3aTpyAHsUIMCh B TOHUMAaHUM TEKCTa YCJIOBHS — 3aJayM,
3aTPyIHSIIUCh B COCTABJICHMHM MaTeMaTHdeckoil moxaenu. Hamu Obuna BbiOpana (okycHas
rpynmna yJamuxcsi, KOTOpYIO YCJIOBHO pazaenuiu Ha rpynnsl A, B, C, koTopble nokazanu
pas3nu4HbIe YPOBHH CHOPMHPOBAHHOCTH Y4E€OHBIX HABBIKOB MPH PELICHUHU 3aJad pasjena
7.1A Marematuyeckoe MOJEIMPOBAHUE TEKCTOBBIX 3ajady. Ydalluecs Tpymnmbl A He
NOHMMAJIM YCJIOBUE TEKCTOBBIX 3a/lady, HE MOIJIM HCIOJIb30BaTh (OPMYJbl PACCTOSHHS,
CKOpPOCTH, palOTbl, NPOU3BOAMUTEIHLHOCTH, KOHIEHTpallMM ©  T.J., HE MOIIHU
npeoOpa3oBbiBaTh (OPMYJIbl U BBIpaXaTh MEpEeMEHHblEe depe3 npyrue. ['pynma B umena
NpEeCTaBlIeHUs O BHUAAX TEKCTOBBIX 3aJad, 0 UX (opMmyliax, HO HE MOIJIM COCTaBISATh
MaTE€MAaTHUYECKyI0 MOJIeNIb IO YCJIOBUIO 3aJaud. Yyamuecs rpynmel C yMeroT pemarb
CTaHJApPTHBIE TEKCTOBBIE 3aJayd, HO 3aJlayd C MPAKTUYECKUM COJEpKaHHEM, 3aJaud
yCIIOBUE KOTOPBIX COJEPKHUT TrpadukaMu, TaOIMIAMU U JAUarpaMMaMid  BBI3BIBAIU
3arpynHeHus. Tak kKak MpoOJieMHOE HCCIEOBaHHE OIpeAeNseT oO0yueHHWe Kak Ipoliecc,
KOTOpBIM BKJIIOYaeT B ce0s pemieHue mnpodiieM W KPUTHYECKOE MBIIUICHHE B
JIOKAJIM30BAaHHBIX KOHTEKCTaX, TO HAIIMM pEIIeHHe ObLJI0O BHEAPATh 3aJaud  Ha
MaTEeMaTHYE€CKOE MOAECIUPOBAHUE U 3aJa4M C TPAKTUUECKUM COAEPKAHUE Ha KaXKIOM YPOKE.
3amayn Ha MPOOJIEMHOE UCCIENOBAaHUE TPEIOCTABISIET BO3MOKHOCTH I pelieHus Oosee
MIUPOKUX TIeJeil 0Oy4YeHus, KOTOpbIE COCPENOTOYEHbI Ha TMOATOTOBKE YYaIIuXcs K
aKTUBHOMY M OTBETCTBEHHOMY TIPa)KIAHCTBY, K MPUMEpPY HCIOIb30BaTh HH(OPMALHIO O
«UHJEKCE YEJIOBEYECKOr0 Pa3BUTHS», O «UHUCIEHHOCTH obOutaTeneit Kacnuiickoro mops» u
T.A. JJI1 COCTaBJIEHUs MaTEMaTU4YECKUX MOJEIIEH B BHUJIE HEPABEHCTB, YPaBHEHUM, TaOIuL,
auarpamMM, rpad@ukoB W T.JI. YyaliMecs IOJy4YaloT OMNBIT B PEIICHUH pPEaTUCTHYHBIX
npobyieM, W C TOMOIIBI0 METOJOB KPUTHUYECKOTO MBIIUICHUS, KOTOPbIE pEaJU3yIoT
MHUKpPOOOYyYEeHHE, AaKLEHT JeJaeTCd Ha MHCIOJb30BAHUM OOUICHMS, COTPYJIHHUYECTBA U
pecypcoB it GOpMYIHpPOBAaHUS HIEW W Pa3BUTHS HABBIKOB paccyxaenus (Irwanb &
Dewi,2018).I1o onpenenenuto, chopmynupoarnaoM (I1lamupo,1990) npenmonoraet,ato moa
MaTeMaTH4eCcKOM 3ajladeld ¢ MPaKTUUYECKUM CoAepKaHueM (3ajaueld MPUKIATHOIO
XapakTepa) Mbl IOHUMaEM 3a/1a4y, Gpadyia KOTOPO paCKpPHIBACT MPUIIOKCHHSI MAaTEMATHKHU B
CMEXHBIX Yy4YEOHBIX IUCLUUIUIMHAX, 3HAKOMUT C €€ HCIOJIb30BAHWEM B OpraHU3alNH,
TEXHOJIOTUH U 3KOHOMHUKE COBPEMEHHOI'O IPOM3BOJCTBA, B cepe oO0CIayKUBaHUS, B OBITY,
MIpU BBINOJHEHUHU TPYAOBBIX omnepanuit (c.96). [IpobiemHoe o0ydeHue, pealu30BaHHOE Ha
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ypOKE Ha OCHOBE METOJOB pPAa3BUTUSI KPUTHYECKOIO MBIIUICHUS, JAaeT BO3MOXKHOCTD
MOCTpOUTh 00yueHwe Ha craefyronux npunnunax (Pucynok 3.)( TynemoBa u
Mawmekona,2010):

Kpearusn
0CTh

JluBeprent
Hurerpan HOCTb WJIH
nst BAPUATHBH | [ W
[Ipaxtuyue 0CTh
cKast
HamnpaBJeH
OCTb

CucreMHO
CTh

Pucynok 3 - Ilpunuunsl o0yueHus

Heab. Onpenenuts BAUSHUE MNPOOJIEMHOTO0 OOYYEHHMS] W METOJOB Pa3BUTHS
KPUTHUUYECKOTO MBINIUICHUS Ha Pa3BUTHE Y Yy4YallMXCs HABBIKOB KPUTHYECKOTO aHaju3a,
AHAJIMTUYECKOTO MBIIIJICHUS KAYeCTBEHHOTO M AaHAJIMTUYECKOrO0 UCCIENOBAaHUS IS
pPa3BUTHs MaTeMaTHYECKO (PYHKIITMOHAIBHON IPaMOTHOCTH.

IIpobsema. VYwuammecs ceapMbIX KIaccoB, KoTopeie mnoctynaior B HUII wu3
o011e00pa3oBaTeIbHBIX IIKOJ, UMEIOT PAa3IUYHBIA YpOBEHb Yy4E€OHBIX M TO3HABATEIHHBIX
HaBbIKOB. HauanbpHble HAOMIONEHUS W MOHMTOPUHI YYEOHBIX JOCTIKEHUN YydYaluxcs
nokasajl HeoOXOIMMOCTh (OPMHUPOBAHUS HABBIKOB KPUTHYECKOTO aHaiM3a. Yyaluecs
CEIbMBIX KJIACCOB 3aTPYIHSIIMCH IIPH BBIIIOJHEHNUU 33aJaHU TPAKTHYECKOTO COJIEPKAHUS Ha
uccienoBanue U aHanus. [IpoGiema s oOydeHHs 3akirodanach B TOM, Kak 3 ¢GeKTHBHO
BHEJPUTHh KPUTUUYECKUN aHAIN3 M aHATUTHYecKoe MbIuieHue. [Ipobnema mccnenoBanus B
JEUCTBUU: KaK BHEJIPHUTH METOJbI MPOOJIEMHOr0 OOYYEHUS W KPUTHUYECKOTO MBIIIJICHUS B
oOy4eHHE C TIOMOIIbI0 WHTEPAKTUBHBIX 3a/laHUM, PECYypCcOB M 3ajlady MPaKTUYECKOTO
COJICpKaHMUS.

Bonpoc uccinenoBanus. Kak pazBuBaTh HaBbIKA KPUTHYECKOTO aHAIW3a Y y4alIUXCs
Ha ypOKax MaTeMaTHUKU B 00y4eHUN?

3agaun.

1. Ucnonwp3oBaTh Npo0OJIeMHbIE CUTYaIMU (MCIIOIb30BAaHUE PAHEE YCBOCHHbBIC 3HAHUS U
(unn) yMeHWs, HaBBIKM B TPUHIIMIUAIHHO HOBBIX MPAKTHUYECKUX YCIOBHUSX) W ydeOHBIC
MPOOIEMBI.

2. Ucnionp30BaTh METOABl KPUTUYECKOTO MBINIJICHUS C HCIONh30BAHUEM OHJIANH-
m1aTGopM 1 BeO-PECYpPCOB JIJIsl CO37]aHUSI MHTEPAKTUBHBIX 00yUYaIONIUX MaTEPHAIIOB.

3. BHeaputh 3a1aum mpakTUIECKOTO COJIEPKaHMs KaK «CKBO3HBIE» 3314l B 00y4EeHUHN
Kypca MaTeMaTuKH 7 Kjacca.
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Metonosorus.

OOydeHne Ha OCHOBE MeToja MpoOieMHO-lieHTpupoBaHHoro odyuenue (PCL) mamo
BO3MOKHOCTh HCIIOJIB30BAaTh CJOXHBIE pealbHble MPOOJIEMbl B KadecTBE CpEIACTBA IS
COJICHCTBHSI M3yUCHUIO YUAITUMUCS KOHIICTIINN U IPUHIIMIIOB, a HE MPSIMOTO MPEICTaBICHHS
¢akroB u koHnenuuii. PCL cnocoOcTByeT pa3BUTHIO HABHIKOB KPUTUYECKOTO MBIILICHHUS,
CHOCOOHOCTEH pemieHusT NpoOjieM M KOMMYHHUKATUBHBIX HAaBHIKOB. OH TakXKe MOXKET
MPEOCTaBUTh BO3MOKHOCTH I pabOTHI B TPYyMIax, MOUCKA M OIICHKH HUCCIIEI0BATEILCKUX
MaTepHuasioB 1 o0y4yeHus Ha NpoTskeHuu Beer xu3Hu (Ribeiro & Roberto 2011).

BHenpenne B 9STambl MaTeMaTHYeCKOTO MOJEIMPOBAHHUS MPOOIEMHBIA TOIXOJ
dopmMupyeT MaTeMaTH4ecKyr (DYHKIMOHAJIBHYIO TPaMOTHOCTh. JlaHHAs WMHTErpamus aana
HaM HOBOM aJTOpPUTM pelieHus 3anay-kericos (Tabmuna 1):

Taoauua 1. Aaropurm penieHus 3a1a4-KencoB

1 3Tan onuckIBaeTcs Onpenenenue npoosIeMsl
KOHIIENTyaJIbHAsl MaTeMaTh4yecKast

MOJEIIb 7

[ §
B a0OCTpPaKTHBIX TEpPMHHAX W o el
MTOHSITHIX

Kpurepun pemenust, Mo1eIMPOBaAHUS

] . 2

¥ X

2 3Tan Pemmenne, MoepoBaHue U NCCIICIOBAHHE
AAeTCS  OMMCAHUE  MONENM  C| g o
MCTIOJIh30BaHUEM " ‘QQ
THUTIOBBIX MaTEMATHYECKHX CXEM; .
[
3 3Tan NpUHUMAIOTCS BriGop pemienus, MeToma WM CrocodOa
OKOHYATEJLHO TUTIOTE3HI U pelIeHus
MIPEITOJIOKEHUS;

6’\7 _
i

4 3Tan 000CHOBBIBACTCS BHIOOD Co3gaHue MoOJEIM, 3alyCcK MOJEIU U
MPOIICAYPHI AaITPOKCUMAITUN IIPOBEPKA PEIICHUI
peaTbHBIX MPOIECCOB MPHU
HOCTPOEHUHU MOJIEIN. &:E i
D L7

Pa3meblimnenue o PCIICHUHN WJINW O MOJCIIN
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1. Ha ocnoBe PCL 1 METOAOB KPUTHYECKOTO MBIIUICHUS Ha YPOKAX Peaau3yeTcs
KoMreTeHTHOCTHas 06sacth (Pucynok 4.) (Ounmnan «lleHTp 00pa3zoBaTeIbHBIX MPOTPAMM)
AOO «Ha3zap6aeB MaTemiekTyanbHbIe Koy, (2020) ¢.7-8.):

KomnerenTHoCcTHAS
00J1acTh

Pucynok 4 - KomrnerenTHocTHast 007aCTh

[IpoGnemHble 3amaHus TMOMOTAIOT YYallMMCS Ppa3BUBAaTh HABBIKM HCIOJIb30BaHUS
MaTeMaTUYeCKUX MOJIeJiel B TIOBCEAHEBHOM JKM3HM M B Pa3IUYHBIX MPO(ECCHOHATBHBIX
chepax. Jmg dTOro HCMONB30BAIM 4 KATETOPUM KOHTEKCTOB, OJIM3KHE yYallUMCS:
oOIIleCTBEHHAsl KW3Hb, JHMYHAs JKWU3Hb, OOpazoBaHue/mpodeccruoHanbHas AesTENbHOCTD,
HayuHas gestenbHocTh (PISA 2021 Mathematics Framework (First Draft), 2018).
CucreMHOE WCHONB30BaHHE 3aJaHU MPAKTHUECKOTO0 W MPHUKJIAJAHOTO  XapakTepa
crocoOCTByeT Ooisiee TIIyOOKOMY TOHMMAaHHUI0 MAaTEMaTUKA B OMNHCAHUHM TPOIECCOB H
GyHKIUN B IPUPOJIE.

MatemaTudeckoe coaepKaHUe 3aJlaHUi B MCCIICAOBAHUM PACTIPEICIICHO MO YETHIPEM
KaTeTOpHUsIM:

* MPOCTPAHCTBO U (HOpMa;

* I3MEHEHNE U 3aBUCUMOCTH;

* KOJIMYECTRBO;

» "HeomnpeaeneHHOCTs U AaHHbie (PISA 2021 Mathematics Framework (First Draft),
2018).

3amanus-keicel, Takne Kak «CocTaB BUTAMHHOB B CBEXKEM KOOBUIBEM MOJIOKE U
KyMbIice», «CtanmapTabie pazMepsl GyTOOIBHOTO TOJs», «OOUTATENN KACTUHCKOTO MOPS,
«/InzaitHepckue ycmyrny, «S10moHeBbIe caapny, «3D mpUHATEPB» U T.1I, PaCTIpPEEICHHbBIE TI0
KaTeTropysM, OTPAXKAIOT X «0000MIAIONTyI0 Uaeo». BMecTe maHHbIe «0000IIAIONINE UIACH
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OXBAaThIBAIOT MATEMATHUYECKHE TEMbI IIKOJIBHOIO Kypca MaTEMAaTUKH, & TaKKe HEOOXOAUMBI
yYallUMCs B KauyeCTBE OCHOBBI JJIsl JKM3HM M JJs JaJbHEHIIEro pacliUpeHus Hux
MaremaTudeckoro kpyrozopa (®umuan «llentp oOpazoBarenbHbix mnporpamm» AOO
«Hazap6aeB MuTennekryanbHbie IIKOIb»,2020).

Hcnonb3oBaHue TpynmnoBbIX METOJOB Ha Pa3BUTHUE KPUTHUYECKOTO MBILUICHUS TaKUE
KaK: MO3TOBOM IITYpM, O0OpaTHBIM MO3roBoil mTypM, Brainwriting, meton miakatos, PC4,
mosaic, Trio Listening, Clock Buddies, tic-tac-toe. u T.1. nenatot 6osee 3pPEeKTUBHBIM, T.K.
ydaluecs, BbIIBUTasl TUIOTE3bl M apryMEHTHUPYs MOAXOJAT K MpoOjeMaM C pPa3IUYHbIX
CTOPOH, MpH O3TOM 3aTparuBas OOJIbIIOW Juana3oH 3HaHui. OAHUM M3 BaXHBIX U
TPYJOEMKHUX ACIEKTOB SBJISETCS OLICHHUBAaHUE U pediieKkcus B MPOOJIEMHO-LIEHTPUYECKOM
oOyuennr. C TIOMOLIBIO METOJOB KpuTHUecKoro MmblnieHus: «Pomb», «CokpaToBo
BbICIIpamiMBanue», «Jloroc», «SCAMPER» u T.n. peanu3yrorcs TpuU B3aUMO3aBHUCHMBIX
BUJAa OLICHMBAHUS (IMarHocTHYecKoe, (popMaTHBHOE M CYMMAaTHBHOE) M (OPMHUPYIOTCS
HaBbIKM KOHCTPYKTHUBHON OOpaTHOM CBSI3U MEXAY VYYECHHKaMHU, MEXIYy YUYUTEIEeM H
YYEHUKOM.

Pe3yabTarhl.

Jlnst  ompeneneHus pe3yibTaTUBHOCTA CUCTEMHOTO  BHEJPEHUS MPOOJIEMHOTO
OOy4eHHs] U METOJIOB PAa3BUTHUSI KPUTHUUECKOTO MBIIUICHUS B JIAHHOM HCCIIEIOBAaHUU ObUIH
UCIIOJIb30BaHbl PE3yJIbTAThl MOHUTOPUHTA YUYEOHBIX JTOCTHKEHUM, KOTOPBIA MPOBOJIMIICS B
Havajie U CepeuHE KaXI0ro ydeOHoro roja. J[aHHbIH MOHUTOPUHT TO3BOJIMJI YBUJETh
ypOBeHb CPOPMUPOBAHHOCTH HABBIKOB MPUMEHEHHS W aHAJIW3a, YMEHHs peliaTh 3aJayd Ha
MOJIETUpOBaHME. A Takke OBUT HCIONb30BAaH MOHUTOPHUHI MpOTpEcca YydYalluxcs IIo
YETBEPTHBIM U TOAOBBIM OlleHKaM. J{ji1 00paboTKu NaHHBIX 3P(EKTUBHBIM MPEICTABICHUEM
ABJIAIOTCS CTATUCTHYECKHE XapaKTEePUCTHUKU U Tpaduueckue npeactaBieHus. Kpome Ttoro,
UCCJE0BaHNE, MPOBOJAMMOE Ha OCHOBE aHanu3a ncuxojoroB (mo ['.T'apanepy, [Ix.
Bbpynepy), ankeTupoBaHus U HaOJMIOICHUN KOMaHJIbl YUYHTENIeH JaHHOTO Kilacca Jainu Oosee
rIyOOKHiA, 000CHOBAaHHBIN U pe3ynbTaTUBHBIN aHanu3 (O0yxoBa u bypmenckas ,2001).

Tabauna 3. AHAJIU3 MOHUTOPHHIA Ka4eCTBAa 3HAHMI 32 YeTBEPTh

Ha mnauamno | Jluarpamma ¢ BeIOpocamMu
roaa (1
YETBEPTH) (HIBEE
Jluarpamma ¢ HCKJIIOYEHHUEM BBIOPOCOB
———
fiEEE
Amnanuz Jnarpamma MOKA3bIBAET, 4TO OLIEHKU yUammxcs
JMarpamMMbl | CKOHLIGHTPUPOBAaHbI B NPOMEXYyTKe (66; 73) u UeHTpasbHas
TEHJICHILIMSI CMEILEHa K MEHbIleMy npoueHTy. Cpeln OLEHOK €CTh
oonee Bbicokue (81, 84), KoTOpble SBISAIOTCS BbIOpOCaMH B
nuarpamme. Takke eCTh OIIEHKa, KOTopasi cocTaBiseT Bcero 45%.
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Cepenuna | Jluarpamma c BeIOpocaMu

roaa (3 '

YETBEPTD) o} —
Jluarpamma ¢ UCKJIIOYEHUEM BBIOPOCOB

e

Ananus Juarpamma MOKa3bIBAET, 4TO OILICHKH yYaumxcs

JMarpamMMbl | CKOHIIGHTpUPOBaHBl B TpoMexyTke (79; 88) u 1ueHTpanbHas
TEHJICHIIUS CMelleHa K OosbieMy nporeHTy. Cpeau OlleHOK €CTh U
HU3Kas, KOTOpas SIBISETCS BHIOPOCOM B JuUarpaMMe U COCTaBIISICT
66%. Campblii BBICOKHI NpO1eHT oleHKH 90%.

Brion B Tperbenn deTBEpTM KAyeCTBO 3HAHMW UM TMPOLEHT OLECHKH
3HAYUTEJIBHO BBIPOC. Y MEHBIINWIACH PA3HULIA B MPOLEHTaX OIEHKHU.
CpenHuii IPOILECHT OLICHKU YBEIWYMIICS.

yanIII/ICCSI OTMCTHIINM, YTO BOBPCM:A O6y‘{€HI/IH UM TIOHPABHUIIUCb H 3aIlIOJIHUIINCH

«3agadu Ha q)YHKHHOHaJILHYIO IrpaMOTHOCTbB»,

«yTIIyOJICHHBIE,

«3a7laud 1O TOTOBBIM YEpTEkKaAM,
«c mpaktuyeckuM conepxkanuem» (Tabmuna 4). VYyamwmmcs Obuin

HHTCPCCHBI 3a/1a41 B JIOKAJIM30BAHHOM TCKCTC.

Taoaunna 4.

3agaun Ha QYHKIMOHAJIBbHYI0 IPAMOTHOCTh

C mpakTUYECKUM COJIEp>KaHue

yTIIyOJIEHHBIC

3aJa49M 110 TOTOBBIM YCPTCIKAM

3a1aui Ha (YHKIIMOHATBHYIO
I'PaMOTHOCTH

g

@®okycHasa rpynna ydamuxci A, B, C mokaszana mNoJIOKUTEIbHBIE DPE3YIbTaThl B

(GbOopMHpPOBAaHWY HABBIKOB PEIICHUS TEKCTOBBIX 3a7ad, a CJeJI0BaTeIbHO, HABHIKOB
kputudeckoro ananusa (Tabmuna 5).
Tadauuna 5. @oxycHas rpynna y4amuxcst
I'pynma A I'pynna B I'pynna C
Yuamuecs MOHUMAIOT | Y4Ualuecs MOHUMAIOT | Y4yaruecs YMEKOT
YCIIOBHE 3a7a4y, | yCIOBUE 3a/1a4d, | pelarthb 3aa4u
YCTaHaBIIUBAIOT yYCTaHABIIMBAIOT MIPAKTUYECKOTO
B3aHUMOCBA3b  MEXAY | B3aUMOCBS3b MEXY | COAEPKAHUA  CIIO0XKHOTO
BEJIMYMHAMU, BEJIMYMHAMH, COCTAaBIISAIOT | YPOBHS,
COCTaBJISIIOT MAaTEMAaTHYECKYK) MOJENb | CTPYKTYPUPOBAHHbBIE
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MaTEMaTUYECKY IO Ooee CJIOKHBIX | HHTETPUPOBAHHBIE
MOJENb  CTaHAAPTHBIX | CTAHAAPTHBIX TEKCTOBBIX | 3a]1a4H, 3aJ1aun
TEKCTOBBIX 3a7a4. | 3a1a4 U YMEKT pelarh | MATEMAaTUYECKOU
YMewT pewmarts 3ajadu | 3aJa4u MPaKTUYECKOTro | PYHKIIMOHATBLHON
MPAKTUYECKOTO COJZepKaHusl, TPaMOTHOCTH,  PEUIAIOT
COIEpKAHUA B | CTPYKTYPUPOBAaHHbIE HCCIICI0BATEIBCKUE
HECJI0KHBIX CITyYasX. 3ala44, B TOM YHCJE | 3aJ1a4H.

3aJla4M  MaTEMAaTUYECKOH

(GyHKUIMOHAIBHOU

TPaMOTHOCTH.

JlaHHOTO  pe3yibTaT MBI JOCTUIVIM IyTeM BHeEApeHHs «MaTeMaTHIeCKOTO
MOJICJTMPOBAHMSI» KaK «CKBO3HOW» TEMOW B TCUCHUHU Kypca MaTeMaTHKHU 7 Kiacca.

3akioueHue.

Pedriekcus m aHanu3 ypokoB IMOKa3alld, YTO 3aJa4d C MPAKTUYCCKUM COZICPKaHUEM,
NpEJICTaBJICHHbIC B TMPOOJICMHOW CHTYyalldd, IOBBIIIAIOT ITO3HABATCIBHYIO aKTHUBHOCTH Y
ydqamuxcsi npu  o0ydeHuH. VIcmonap30BaHME METOAOB KPHTHUYECKOT'O MBIIUICHHS C
UCTIOh30BAaHUE PA3IMYHBIX JIOKAJM30BAHHBIX PECYpCOB JenarT oOydeHue Oomee
yBiekaTenbHbIM. C. ['eyutepiiTeitH orMeuan, 4to OpMHPOBAHUE BHICOKOTO YPOBHS YUCOHBIX
JOCTKEHUN —aHaIM3a, CHHTE3a, CPAaBHUTEIBHON OIEHKH M IIPUMEHCHHUE HA MPAKTHKE HOBOM
UHPOPMAIIMK MOXET OBITh JIOCTUTHYTO B HOBBIX YCIIOBHUSX W HE3HAKOMBIX JUIS YYaIIHXCs
cutyarusax (Tynenoa m MawmekoBa,2010).0O0ydenne craHoBuTCs Oojee 3(PheKTUBHBIM
Onarofapst HCIOJIb30BaHUIO PA3IMUHBIX U yIOOHBIX HHCTPYMEHTOB TaKMX, KaK MPE3CHTAINH,
rpaduYecKue KaJbKyJISTOPBI, CUMYJISITOPBI, OHJIAHH KOHCTPYKTOPHI, HHTEPAKTHBHBIC BUJICO,
9arT, MOKa3 dKpaHa, OHJAWH JOCKH, U BO3MOKHOCTH MHOTOKPATHO IE€pecMaTpUBATh YPOK.
B03MOXHOCTB CcO3/1aTh MMO3HABATEIbHBIC YCIOBHS AIOT MPOOIeMHOEe 00ydeHHE W METOJIbI
pa3BUTHSL KPUTHYIECKOTOo MbINUIeHUS. «CKBO3HBIEY» 3a7add MPAKTUYECKOTO COJCPKAHUS U
npoOJieMHBIe  3aJa4d  TIOMOTIM  C(OPMHUPOBATH HABBIKM KPUTHUYECKOTO  aHAJU3a,
AHATMTUYIECKOT'O MBIIIIJICHHSL.

Pednexcust ypokoB ¢ KoJieraMu moka3aia, 4To y9aniuecs JOCTUTIIN YeThIPEX BaKHBIX
pe3yJIbTaTOB:

" y9Yamuecs JOCTUTA0T e 00yICHNS;

*  yyamuecs: GOPMHUPYIOT HABBIKA KPUTUUYECKOTO aHAIN3a, AaHATMTUIECKOTO MBIIIICHHUS;
"  yYanmMxcs pa3BUBAIOT JOTUYECKOE, KPUTHIECKOE M a0CTPaKTHOE MBIIUICHHE,

"  yYanuxcs MOBHIIIAIOT TO3HABATEIbHYIO aKTUBHOCTb.

A camMoe TTIaBHOE, BO3PACTAET UHTEPEC Y YUAIUXCS K MaTeMaTHKeE.

CnenoBaTtenbHO, 3aJaHHs, MPAKTUYECKOTO COJCP)KaHMWS  HalpaBieHHbIE Ha
UCCJIeIOBaHUE W TPOOJEMHBIC 3aJaHUSl PA3BUBAIOT y YYAIIMXCS MBIIUICHUS BBICOKOTO
nopsziKa, mMpuodpeTaroT TiyOookne n (pyHIaMEHTaIbHBIC 3HAHHS, TBOPYECKH HCIOIB3YIOT
3HAHMSI B TMPAKTHYECKOW MEATETHLHOCTH, Pa3BUBAIOT MATEMAaTHYECKYIO (DYHKIIMOHAIBHYIO
IPaMOTHOCTb, a TAKXKE JTAI0T MOTUBAIIMIO K JOCTKEHUIO ycrexa (PucyHok 5.):
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HCCaeaoBa
HHE H

npo6iaeMH
ble 3aJjaHuA \
T 3a/laHuA
i NpPaKTHYECKO
BEICOKOTO
ro
. cojepkKaHHA
) HCNOJIBIYI0 ’ . MEeTOo/bI
~ 7 T3HaHMAB KPHTHYECK
npak. ¢ oro
_ BeATeNLHO  MBIILTEHHSA
\ : - rayGokuewum

Ayrones

e

Pucynok 5 - Brniussaue npo0OiaeMHO-TIEHTPUPOBAHHOTO O0YyUECHHUSI

Hcnoab30BaHHbIE HCTOYHUKH M JIUTEpAaTypa:

1. O6yxoBa JI.®., bypmenckas ['.B. (2001) XKan Iluaxe: Teopusi, SKCIIEPUMEHTHI,
nuckyccun: CO.ctareit. 624 c. http://elib.gnpbu.ru/text/piazhe-teoriya--diskussii_2001/fs,1/

2. [Mununen JI.B., Knumenko E.B., bycnosa H.C. (2014) Ilpo6iemHoe obyueHue:
ot Cokpara 10 ¢opMupoBaHus KomrereHuuin. OyHIaMeHTanbHble ucciaegoBanus. Ne 5—4.
860-864 c;

3. Tynenosa C.U., MamekoBa O.T. (2010) IIpoGiemanblK OKBITY OdiCi »KOHE
CTYICHTTEeP/IiIH OeJceHauIirin  apTTeipy.2KaHcyripoB ateiHAarel JKeTicy MeEMJIEKETTiK
yauBepcuteTi. https://emirsaba.org/pars_docs/refs/10/9436/9436.pdf

4. Ouwmman  «llentp  oOpasoBarensHbix  mporpamm»  AOO  «HazapOaes
HNurtennexryanbapie mkoas. (2020) PazBuTne (yHKIMOHAIBHOW TPaMOTHOCTH YyYaIllHXCS
Ha ypoKax MaTeMaTuKH. ¢ 7—8.

d. [Tanupo .M. (1990) Mcnonb3oBanue 3ajay ¢ MPAKTUUYECKUM COACPKAHUEM B
npenojgaBanuu MaremMatuku: Kaura mst yuurens. [Ipocsemenue. 96 c.

6. OECD Governing Board PISA 2021 Mathematics Framework (First Draft),
(2018), p. 8, 21-31.

7. Riny Arvianaa, Irwanb, Meira Parma Dewi (2018) Problem Based Learning in
Mathematics  Education and Its Effect on  Student's Critical  Thinking
https://www.researchgate.net/publication/323484920

8. Ribeiro, Luis Roberto C. (2011) The Pros and Cons of Problem-Based Learning
from the Teacher’s Standpoint, Journal of University Teaching & Learning Practice, 8(1).
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HcmaniioBa Po3a baitakymanoBHa

Accon. npodeccop kadenpsl «CounanbHO-TyMaHUTAPHbIE TUCLUILTAHBD)
AJIMaTUHCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

(r. Anmmarsl, Kazaxcran)

93iMxaH baxbIT:KaH Y ceHy/1bI

Accon. npodeccop kadenpsl «ConuanbHO-TYMaHUTAPHbIE TUCLHUTIITUHBD)
AJMaTHUHCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

(r. Anmmarsl, Kazaxcran)

Amupraannosa Aiirepum MyparoBHa

Maructpant kadeapsl «be3onacHOCTh U KAYECTBO MULIEBON MPOIYKIIUNY
AJMaTHUHCKHAM TEXHOJIOTUYECKUN YHUBEPCUTET

(r. Anmmarsl, Kazaxcran)

OCHOBHBIE ITPABUJIA ITEJIATOTUYECKOM IMOXBAJIBI: KAK
IOOEKTUBHO MOTUBUPOBATH YHAHIUXCHA

AnHOTanms: B crathe packphiBacTCs 3HAYCHHE MOXBAJbI JJIsl YCIEIIHOTO Pa3BUTHUS
pebeHka B y4yeOHOM JesTenbHOCTH. PaccMmaTpuBarOTCSi OCHOBHBIE —ICHXOJIOTHMYECKHE
aCIIeKThl, CBSI3aHHBIE C IO3UTUBHBIM MOJKPEIUICHUEM, W €ro BIMSHUE HAa MOTHUBAIMIO,
CaMOOLICHKY U YBEPEHHOCTh B cebe. [laroTcs npakTuyeckre peKOMeH Al ISl POAUTENEH U
NearoroB, Kak MpaBUJIbHO U MCKPEHHE XBAJIUTh peOEHKa, YTOOBI MOJIEPKUBATh UHTEPEC K
yuebe u (HopMHUpPOBATH YCTOMUMBYIO Bepy B COOCTBEHHBIE CHJIbI. MaTepuan MmOIXOIuT IS
IMIMPOKOTO Kpyra YuTaTeseld, 3aMHTePEeCOBAHHBIX B CO3[JaHUU OJIATOTPUATHBIX YCIOBUH IS
0Oy4eHHMs ¥ BOCTIUTAHHUS.

KiaroueBble cioBa: moxBana, peOeHOK, ydeOa, MOTHBAIMS, CAaMOOIICHKA, YCIeX,
HoJIIepPKKa, 00pa3oBaHue, TICUXOJIOTHS, TO3UTUBHOE TIOJIKPETIIICHHUE.

[ToxBana Wrpaer KIOUYEBYIO POJIb B BOCIIUTAHWH W Pa3BUTHUU peOCHKA, OCOOCHHO B
obpazoBatenbHO cepe. IlpocThie crmoBa 0700peHHS CIIOCOOHBI HE TOJIBKO ITOBBICHUTH
HACTPOCHHE YYCHHKA, HO U CYIIECTBCHHO MOBJIUATH HA €0 MOTHBAIIMIO, YBEPEHHOCTh B ce0e
U CTpEMJICHHE K HOBBIM JOCTH)KCHUsM. HecMoTpst Ha oYeBHIHBIC IPEUMYIIIECTBA TTOXBAJIbI,
MHOTHE POJUTEIIM W TICIarord HEJAOOICHUBAIOT € 3HaueHWe, MO0 TPHUMEHSIOT €&
Hed((PEKTUBHO, MCTIONB3YS MIA0JIOHHBIE (Ppa3bl, KOTOPHIE TEPSIIOT CBOIO SMOIMOHAIBHYIO
[IEHHOCTb.

[lenpb naHHOW CTaThbU — pAcCMOTPETh, IOYEMY I[IOXBaja SBJICTCA BaKHBIM
WHCTPYMEHTOM B TMOJJIEP)KKE YYEOHBIX YCIIEXOB peOeHka, M Kak e€ MpaBHIbHOC
UCIIOJIb30BAaHUE CIOCOOCTBYET (DOPMHPOBAHHWIO y YyYAIIMXCS YCTOWYUBOW MOTHBAIIWH,
BBICOKOTO YpPOBHSI CaMOOIICHKH M BEPhl B CBOM CIOCOOHOCTH. Takke OYyIyT MpeIsIoKCHBI
MPAKTHYECKAE PEKOMEHIAIMH, KOTOPBIE TIOMOTYT B3pPOCIBIM XBAJIHTH JCTCH UCKPCHHE W
pe3yJbTaTHBHO,  CO3/laBas  OJAarONpPHUATHBIC  YCIOBHSI JUIS WX  JIAYHOCTHOTO U
00pa3oBaTeILHOTO POCTA.
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OnHa W3 OCHOBHBIX MPOOJIEM COBPEMEHHOM IIKOJIBI — HEXelaHue JeTed Y4HUThCH,
OTCYTCTBHE MOTHBALIMM K OOY4YEHUIO. Y OJTHUX JETEH OHA MCUE3aeT, HE YCIEB MOSBUTHCS, Y
JOPYTHUX — [0 PAa3HBIM NIPUYMHAM YTPAYUBAETCA CO BPEMEHEM.

Kak moka3bIBaroT pe3ynbTaThl UCCIIEAOBAHUS YUYEOHOM MOTHBAIIUU, POCT YUaIUXCS C
HU3KUM YPOBHEM HIKOJbHON MOTHBAIIUM OT KJlacca K KJIacCy OYEBUJICH.

['maBHass GpyHKUIMS MOXBalbl — MEPeNaTh UCKPEHHIOK BEpy Iearora B BO3MOXKHOCTH
CBOET0 y4deHUKa. A Belb KaXJbli IIKOJbHUK HYXIACTCS B IOJOXKHUTEIBHOW OLIEHKE H
OJI0OpEHUH CBOEW NEATENbHOCTH M AOCTHXEHUH. TOJIbKO TaKk MOXXHO yOenuTh peO&HKa
YUUTBCS, U YUUTHCSA C YAOBOJBCTBUEM. 3a/1a4ya YUYUTENSd — MOCTOSIHHO HAaXOAUTh XOPOIINE
MOBOJIbI JJ1s1 CIOBECHOTO MOOUIPEHUS CBOMX BOCITUTAHHUKOB.

[ToxBamna - 3TO XOpOIIHil OT3bIB 0 KOM-4€M-HUOY b, 0100peHue. [loxBana yuamemycs
- OAuMH U3 HauboJiee NEWCTBEHHBIX MEAArOTHYECKUX HMHCTPYMEHTOB IS JIOCTHIKEHUS
XOpOILIEeH TUCUUIUIMHBI 1 MOTUBALIMH.

MoTuBaius - 3T0 MPOLECC CTUMYJIUPOBAHUS KOTO-TUOO0 (OTACIHHOTO YEJIOBEKA WU
TPYIIIBI JTIOJIeH) K IEeSITEIbHOCTH, HAMIPABJICHHOW Ha JOCTWXKEHHE Iieneil. MoXHO ckaszaTh C
YBEPEHHOCThIO, 4YTO IIOXBajla OKa3bIBaeT BIMSHHE HAa pPa3BUTHE JHYHOCTH peOCHKA.
Uccnenoranne npodeccopa Ctondopaa Kapon JIBrk mokazano, 4To KOT/Ia Mbl XBaJIUM JICTEH
3a UX BBICOKUM MHTEJUICKT, a HE 3a TPYAOJII00HE, 3TO BEJIET K YXY/IICHUIO UX PE3YyIbTAaTOB U
CHIDKEHUIO MOTHBaMU. OOBSACHSIETCS O3TO TEM, YTO JI€TH, KOTOPBIX XBAIWJIM 3a HX
CIIOCOOHOCTH, a HE YCHWJIMS, YyBCTBOBAJIM CeOSi OECIOMOIIHBIMU MPU CTOJKHOBEHUU C
HeynayamMu. OHM OBUTM YBEpEHBI, YTO MpoOJieMa CKpbITa B HEAOCTATKE WX BPOXKICHHBIX
HAaBBIKOB, @ HE B CTapaTEJbHOCTH M LEJIECYCTPEMIIEHHOCTH NPH PEUIEHWH NOCTaBIECHHBIX
3amay. Hampumep, 3aHMKEHHass CcaMOOLIEHKa MOXeT (OpPMHUPOBATBCS OT HEJOCTaTKa
noxBaiel. C Jpyroil CTOpOHBI, €clu peOeHKa XBajsAT CIMIIKOM MHOTO, Y HEro
BBIPa0ATHIBAETCSl CBOETO POJIAa «3aBUCHUMOCTBY» OT 3TOTO, MOCTOSTHHOE 0’KHJIaHHE TTOXBAJIbI, U
eMy HeoOXO0JIMMO BCeT/a OIyIaTh BHUMAaHHUE APYTHX, YTOOBI UyBCTBOBATH C€0s aJIeKBATHO.
A Bce 3TO CIOCOOCTBYET 3aJiepKKe COOCTBEHHOTO BHYTPEHHEI'O0 YMCHHS OIICHUBATH CEOSl.
PazymHuas moxBana uaeT pyka o0 pyKy ¢ pa3yMHBIMH OXHIAHUSIMHU, KOTOPBIE OOJBITUHCTBO
netei ompaBapBalOT. Ho Kak caemarh Tak 4To0 IOXBajga MOTHBHpOBaja JeTel, a He
paccnabsina?

[ToxBana — OoYeHb ACUCTBEHHBIM M TOHKWM NEIArOTMYECKUNA HUHCTPYMEHT. Monoasie
YUHTETS He BCET/Ia 3HAIOT, KaK MPaBWIBLHO U 3(PPEKTUBHO MOXBAIUTH yUYaIeTOCs.

«Ecnu BBl He 3Haere, 3a 4YTO MOXBAIUTH peOeHKa, TMpUIyMalTe 3TO!» - TaKou
HE3aMbICIIOBATOM pEKOMEHJAlMeW Icuxuarpa W IcuxorepaneBra B. JleBu nomxeH
BOOPYKUThCS Kaxplil negaror. Kak npaBujbHO MOXBaJUTh y4yalerocs?

OcHOBHBIC NPUHUMNBI NEJATOTHYECKON moxBaybl. Kak moxBaimuTe yudamerocss Ha
YpPOKE UM HE OKa3aThb €My TEM CaMbIM «MEABEXKbI0 yciayry»? Jlis 3TOro menarory Ba)KHO
coOI0IaTh CIeAYIONINE TTpaBuia.

XBanuTe 3a CTApaTeIbHOCTh. XBAJIUTh YUYAIIErocs HYKHO 34 TE€ YCWUJIUSA U CTapaHus,
KOTOpBbIE OH MPWJIOXKWJI IPU BBINOJHCHUHN 3aJaHUS WA IOPYYEHHUs, a4 HE 3a XOPOIIHE
CIIOCOOHOCTHU W MHTEJICKT, TaHHbIEe eMy npupojoi. Hanpumep, moxBaauTh ydallerocs Ha
YPOKE 33 OTJIMYHBIN JUKTAHT MOXKHO TaK:
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«Momnogen! Tbl MHOTO YMTaEIlb, CTAPATENHHO MOATOTOBUIICA K paboTe, TOBTOPUIT BCE
npasuinal» He coBcem BEpHO B 3TOM cilydyae roBOpUTH: « bl HE NOMYCTWI B JIUKTAHTE HU
onHorommnoOku! Y 1ebs BpoXKI€HHAs TPAMOTHOCTb.

XBayuTe AEUCTBUS, a HE JIMYHOCTh. B moxBajie 0O4eHb BaXKHO BBICKA3aTh OJOOpEHHE
JNEUCTBUAM U TOCTHXKEHHUSM YYalIErocs, a HE OLIEHUTh €T0 JINYHOCTh. B MPOTUBHOM ciiydae y
HEro MOXeT c(hOPMHUPOBATHCSI HEOOBEKTUBHO 3aBBIIICHHAS! CAMOOIIEHKA 1 CAMOMHEHHUE.

UYeTtko obOo3HayaiiTe, 3a 4TO XBajguTe. BakHO, YTOOBI yualiuiics MOHHMMA, 3a 4YTO
KOHKPETHO €ro MOXBAJIWJIM, YTO MMEHHO €My YJaloch chenarb xopomo. O6mias moxsaia
MMEET HEBBICOKYIO 3(P(EeKTUBHOCTH, BHI3BIBAET COMHEHHUSI B €€ HUCKpeHHOcTu. Hampumep,
NP KEJTaHUW MOXBAIUTH y4Yalllerocs Ha YPOKE PUCOBAHUS MOXKHO OOpaTUTh BHUMAaHHE Ha
netanu pucynka: «Kakyro kpacuByio Bazy ¢ (¢pykramu TeOst ynanoch u3o0pasuth!». [lpu
3TOM peKkoMeHayeTcs u3derarb oomux ¢pas: «Tel ymauna! Hacrosmuit xynoxuuk!» Ecnu
3TO yMECTHO, CTapalTeCh TMOJYEPKHYTh CJIOXKHOCTh 3aJayd, YCHEIIHO BBINOJHEHHOU
YUYEHUKOM.

XBaJUTe B MEpPy W IO Jely. YUuTelbCKas IOXBaja JO/DKHA OBITh HCKPEHHEH,
3aCJIy’KEHHOW, YMEPEHHOM M OOOCHOBAHHOM, YTOOBI HE BBI3BIBATH 3aBUCTh CO CTOPOHBI
Ipyrux yyamuxca. be3MepHas moxBaja TEpsAET BCAKYIO IEHHOCTb M CMBICH, MPUYyYaeT
pebeHKa K JEeHIeBOMY YCIeXy. Yualuics, KOTOPOro XBajsAT 3a KaXIyl MeJoub,
MOJ/ICO3HATEILHO OXKUJIaeT OJ00PEHHUS MPAKTUYCCKH KaXJ0T0 CBOEro JNEUCTBUA. A KOrja He
MOJIy4aeT ero, MCKpeHHe HemoymeBaer. K Tomy ke moxBayia 6€3 Mepbl — MPSMOW MyTh K
3a3HANCTBY, MPUYMHA BO3ZHUKHOBEHUS JICHU U 0€3pa3nuus K IPyTruMIIpeaMeTaMm.

XBanuTe HE TOJBKO «IOOMMYMKOB». B Kaxmom kimacce He ob0xomutcs 0e3
HeOpMalIbHON HepapXuH, Ha OCHOBAHMM KOTOPOM CUMTAETCS, YTO OJIHU Yy4Yalluecs
JIOCTOMHBI TIOXBaJibl B OoJiblliel cTeneHu, Hexenu apyrue. Kak ke XBajauTh CBOUX
BOCIIUTAHHUKOB, KOTOpPbIE HE TMOJB3YIOTCSA IOMYJISPHOCTBIO Y  OJHOKIACCHUKOB?
HacroitunBas moxBana B HX aApec MOXKET TOJBKO YXYIIIUTh K HMUM OTHOLIEHHE KJacca.
BaxxHo Takux ywammxcs 0O0CHOBAHHO MOJEP>KMBATh, oOpaiiaTh BHUMaHUE HA UX YCIIEXU
B y4eOHOW M BHEYPOUHOH NeATEIbHOCTH. J[Jig MOXBalbl CBOUX <JIFOOMMYMKOBY IEAarory
JKeJaTeabHO BRIOUpaTh Hanboiee MOaXO SN I STOT0 MOMEHT.

OcranaBnuBaiiTech Ha xopomieM. Kak Jerko ¢ MOMOIIBI0 CIOBECHOTO OAO0O0pEeHHS
negarory yAaercs TMOBBICHUTh CaMOOLEHKY yuamierocsa! Ho Bcero oaHo nwiiHee
MPEIIOKEHNE CIIOCOOHO BCE pa3pylHuTh. Hampumep, eciau yduTenb 3aXOTesl MOXBaJUTh
y4allerocss Ha ypoKe MAaT€MaTHKH 3a MHTEPECHOE PELICHHE OJHOM 3a/Ja4M, OH HE JIOJDKEH
YKa3bIBaTh HA TO, YTO OCTaJbHAsl YaCTh pa0OThI €My HE y/1aIach.

Heynaunwiii npumep mnoxBanbl: «Momogen! Tbel pemun 3Ty 3amady HEOOBIYHBIM
crocobom! A Ha OCTaJIbHBIE MPUMEPHI Jake CMOTpPETh He xouercs!» B maHHOM KOHTEKcTe
nocJjeAHee MPEeAJIOKEHNUE HE IOMKHO ObLIO MPO3BYYaTh U3 YCT IE1arora.

Yuurenbckas moxsaja HE JOJKHA COAEPkKAThb YIPEKOB, YCIOBHM M YTOUHEHHM, €€
HY>XKHO 3aKOHYUTh Ha Xopouued HoTe. [loxBaimB ydaiierocs, He CTOMT 4e€pe3 HEKOTOPOE
BpeMsl pa3y0ex1aTh €ro B 3HAYUMOCTHU 3TOTO JIMYHOTO JOCTUKEHHS.

He npotuBomnocrasnsiiTe 0AHOTO y4yamerocs BceMy knaccy. Hemb3st XBauTh OQHOTO
y4allerocsi, €CJM €ro He NMoAAepKuBaeT rpynmna. /laxke ecnu oH moctynwi npaBuiibHO. K
MPUMEPY, KaK MMOXBAJIWTh YYalIErocs Ha YPOKE, €CIM OH OAWH BBINIOJHWJ JIOMAaIlHEe
3aganue? Jlydine Bcero cuaenath 3TO HaenauHe ¢ pebeHkoM. Benp moxBana mepes BceM
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KJJaccoM (XOTh MW BIIOJIHE 3aClIy’KE€HHas) B O3TOM Clydae CIOCOOHa TMOPOAUTh y
OJIHOKJIACCHUKOB HE CTOJIBKO 3aBUCTh, CKOJIBKO arpeccuio. A Belb 3TOT yYalUNCA HU B YEM
HEBHHOBAT!

XBanute 6e3 cpaBHeHU. BaskHO, 4TOOBI yunTenbckas moxnaia Oblia 0€3yCI0BHOM, HE
conepxkaiia cpaBHeHuil. He cpaBHuBaiiTe ycmnexu, pe3yJbTaThl U JUYHOCTHBIE KadyecTBa
y4alerocs ¢ JOCTHKEHUSIMH CBEpCTHUKOB. He roBopure, 4TO OAMH MOJIOZIELL, IOTOMY YTO OH
CIpPaBWICS C 33JlaHUEM JIydllle, YEM €r0 OJJHOKJIACCHHUK.

[Honkpemusiire moxsaiy. [ToxBana, moakperyieHHas OJ0OPAIOIIMMH HEBEpOATbHBIMU
KOMIMOHEHTaMU (yJIBIOKOM, MUMHUKOM, OTKPBITBIMHU KeCTamMHu) o0JiaiaeT OoJbllield CUION U
3 (PEKTUBHOCTHIO.

3anmacurech «f - mocnaHusiMu». bonee neiicTBeHHOW sBIsE€TCA Ta MOXBaja, MpU
BBIP@KEHUU KOTOPON YyuuTenb wucnoibdyer «S - mocnmanue». Hampumep, mnoxBaiauTh
yyalerocs Ha ypoke JIMTEPHOI'O UTEHHUs MOXHO Tak: «f odeHb paja, 4To Tede yAalioch
BBIYYUTh U BBIPA3UTENIbHO paccka3aTh 3TO HEMPOCTOE CTUXOTBOpeHue». Takas moxsajia
CIOCOOCTBYET COJIMIKCHHIO YUUTEISI M €TI0 BOCIIUTAHHUKOB.

Bo3MoxkHbIe BapuaHThI (CIIOCOOBI) ckazath yuamemycs: « Tel Momoger;! OTinaHo!»:

- [Iponosmkaii Takxe XOpoIio paboTark.

- Oto goctmwxkenue! A 1eHro To, 4TO THI caenat!

- 9TO BEJIUKOJIENHO!

- Mononer!

- ToI ceronns caenan jaydiie, 4eM Buepa!

- brarogapto 3a pa6oty!

- Bl mens nopagoBanu!

- Bot Teneps Te0st 1100110 51, BOT TENephb TeOs XBaJO 5!

- Bo1 npeB3onumm Mmou oxuganus!

- ¥ Bac cerojiHs BC€ MOJIyIHIOCH!

- S mopaxeHa BaIIMMU 3HAHUSMH, MOJIOAIIGI!

- Y3ke HaMHOro Jryynie!

- I'paninosHo!

- [To3apasiisito, mosogert!

[ToxBana wrpaer BaKHYIO POJb B 00pa30BaTelbHOM IIpoIlecCE, CIyKa HE TOJBKO
WHCTPYMEHTOM TPHU3HAHUS YCIIEXOB YYallerocs, HO U MOIIHBIM MOTHBATOPOM, CIIOCOOHBIM
CTUMYJIMPOBATh JlajbHEHIIIee pa3BUTHE U oOydeHue. OTHAKO I TOro YTOOBI ITOXBaia OblIa
s GeKkTHBHON, OHA JTOHKHA OBITh HCKPEHHEH, 000OCHOBAaHHOW M aJeKBAaTHON. XBaJIUTh JICTCH
HY’KHO 32 UX YCWJIMS U JOCTHKEHUS, a HE 32 BPOXKJIEHHBIE CITOCOOHOCTH, YTOOBI TOMOYb UM
pPa3BUTh YCTOMYMBYIO MOTHBAIIMIO U YBEPEHHOCTh B cebe. [lemarory BaxHO cOOMIOAATH
YMEPEHHOCTh M Hu30eraTh Ype3MEpPHOW IMOXBaibl, YTOOBI HE BBI3BATH 3aBUCHMOCTH OT
0JI00pEHUS M HE CITOCOOCTBOBATH PA3BUTHIO M30BITOYHON caMOotieHKH. [Ipu 3ToM BHUMaHMe
CTOWT YJICIHUTh KAKJIOMY YUCHUKY, BKIIOYas TE€X, KTO HE SIBISCTCS MOMYJSIPHBIM B KiIacce,
co3aaBasi OaronpusTHyt0 atMocdepy M OOyUICHHs M BOCTIUTAHHUS.

Takum o00pa3om, TpaBWIBHO TMOAOOpaHHAas TMOXBajlla CIOCOOCTBYET HE TOJIBKO
MTOBBIIICHUIO YCIIEBAEMOCTH, HO M YIYUIICHHUIO TUCITUIUTHHBI, Pa3BUTHIO JIMYHBIX KAYECTB H
YKPEIUICHHUIO JOBEPUTEIHHBIX OTHOIICHUI MEXKTy YUUTEIIEM H YIYCHUKOM.
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M 3akoHUYMTH CBOM MOpPU3BIB K MEegaroram HaMm xXodercs ciioBamu J[>koHa PeckuHa
«Ecnu 4esmoBeK 3acinyKMBaeT MOXBaJbl, CTAPAUTECh HE OTKAa3aThb €My B HEW, MHA4€ Bbl HE
TOJIBKO PHUCKYETE OTKIOHUTH €ro OT HAJIEkKALIEro IIyTH, JHUIIAs €ro MNOMIEPKKA |
0J100peHusi, B KOTOPOM OH HYXKJAeTCsl, HO U CaMU JIMIIAETECh JYUIlero MpeuMyIiecTBa —
BO3/1aTh YEJIOBEKY JOJDKHOE 3a €r0 TPYI».
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KymabdekoBa Yiagana baxroBua

2 xypc MarucrtpaHTsl

JL.H. T'ymunes arbingarsl EBpasus ¥ATThIK YHUBEPCUTETI
(Acrana k., KazakcraH)

NEJATOTMKAJIBIK TEXHOJIOTUSIHBI TANJIAJAHBIIT THOOPMATUKAHBI
OKBITY

Anparna: by Makanaga megarorukaiblK OKBITY TEXHOJOTHICH TalKbUTAHA I, OHBIH
imriHge Oy TEeXHOJOTUSHBIH OuTiM Oepy JKyHeciHIeri oHe OUTIM alylIbUIapAblH >KEKe
TYIFAaCbIH  JaMBITyJlaFbl  MaHBI3JBUIBIFEI  KapacThIpbUIagel.  FhuUlbIME  ofeOuerTe
NeJJaroruKabIK TEXHOJIOTHsI OUTiM Oepy yaepicTepiH kocmapiiay, iICKe achlpy JKoHe Oaranay
o/licCHaMachl PETiHIE KapacThIpbUIaabl. JKaHa TEXHOJOTHSUIAD MEH OMIiCTEeD OKBITYIIBIHBIH
K9Ci0M KBI3METIH >KaHAPTHIN, OKY YIEPICIHIH THIMILUIITIH apTThipanbl. MHpopMaTka moHiH
xKobaJtar OKBITY 9JiCTeMeci HaKThl Ke3eHaepre OelliHeal: )KOOIBIK TarChIpMaHbl aHBIKTAY,
TON KYpYy, TalChlpMajiap JalblHIAy, *O0OaHbl OpBIHAAY, HOTIDKENEPl TaJKbLIay KoHE
Oaranay. IlemarorukanblK TEXHOJOTHSIMEH OKBITY TEXHOJIOTHSICBIHBIH MAaKCaThl — OLIIM
aTyIIBUTAPJIBIH TEOPHUSIIBIK OUTIMAI ToXipuOene KoJJdaHyFa *KoHe 63 OeTIMEH JKYMBIC iCTey
KaOlJIeTIH apTThIpyFa OaFbITTANIFAH OKY YAEPICIH YUBIMIACTBIPY.

Tyiiin ce3aep: TEXHOJOTHSA, TMENArOTUKAIBIK TEXHOJIOTHs, KoOajgam OKBITY
TEXHOJIOTHUSICHI

Kazakcrtan PecnyOnmkacbinga jkaHa OuniM Oepy JKYHECIHIH KaJbIITacybl Kypill
XKaThIp. AJFa KOWBUIFaH MaKcaTTapFa JKeTy YIIiH MbIHaJal MIHACTTEP/l ISy Ka)keT: O11iM
OepyliH camackl MEH KOJDKETIMIUIITIH — apTThIpyFa  OaFbITTaIFaH  OLTiM  Oepyi
Kap KbUIAaHIBIPY/IBIH XKaHa TeTIKTepiH a3ipaey[l];

Kazipri Tanna 6imim Oepy canackiHaga KONTereH OH e3repicTep OoubIin katbip. bimim
Oepy canmachlHa KOWBUIBINT OTBIPFAH TajanTapabl >Ky3ere achlpaThlH JKOHE OuriM Oepy
KYMECIHIH CYpPaHBIMBIH TOJBIK KAaMTH aJaThlH OKBITY JKYHMECIH eHTi3yll KakeT eTyje.
[TemarorukaiblK TEXHOJIOTUSIAPABIH 1IIIHIC KeHIHECH KOJIAHBLIBII OTBIPFAH K00aJ1ar OKbITY
TEXHOJIOTHACH OUTIM Oepy cajalapblHBIH TaJanThIPhIH XKOHE CYPAHBIMBIH TOJBIK KAMTH
aNaThiH KaHa JKyhe Oosbin caHamanbl. JKoOamam OKBITY TEXHOJOTHSCHIHBIH HOTHKECIHJE,
OKYIIBIHBIH ©31HJIIK 137ICHICIHE, OJapJblH ©31H-031 TaHBITybIHA, TaHBIMIBIK-IPAKTHKAIBIK
KaOLIeTTepiH Ky3ere achlpyblHa KaXKETTI MYMKIHAIKTEp TybIHIAWIbl. ByriHri KOFaM Tamam
€TIin OTBIPFaH 0dceKere KaOuIeTTl TYJIFaHbl KAJBINTACTHIPY/IA XK00aJan OKBITY TEXHOJIOTHSICHI
MISTIYII POJTb aTKapaIbl.

Feuteimu onmeOuerTepae Kasip TEXHOJIOTHS TYCIHITIHE MbIHaJal aHBIKTama Oepiienmi:
«Texuomorusiy — Oy KOFamMJarbl NPAKTHUKAIBIK TPOIECCTEPIH TEXHUKAMEH PETTENII
OTBIPATHIH JKOHE MaTEPHAIIBIK JYHUEHIH 3aHJIBUIBIKTAPBIMEH AHBIKTATATBIH, TEXHHUKAJIBIK



«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

Central Asian
Scientific
Journal

Kypajigap MeH OOBEKTIHIH ©3apa OpEKeTTECylHeH TYBIHJAWTBhIH Tpolecc”  KOHE
“TEeXHOJIOrUs” TEPMHHI YII TYpJl acleKTiHI Oepeai:

- TEXHOJIOTUsl OYJI MaTepHaNJIbIK UTLUTIKTEP OHIIPY/IIH TIKeJIeH YpAaIc;

~-T€XHOJIOTUSI OYJI TEXHOJOTHUSUIBIK YPJIIC;

-TE€XHOJIOTHUs OYJI OCHI MPOIECTIH 3aHAaPhI TYPaJibl FEUIBIM[1].

TexHonorusiHbl Negarorukaza Kojijiany nmekapacol 6ap, ce6ed1 TeXHOIOTUSIHbIH HAKThl
MakcaTbl OOJIabl.

OHBIH TPUHIUIITIK €K1 KaF1aiibl epeKIleICHe 1:

. TEXHOJIOTHS - KO3JIEJITeH HOTHUIKETe KETYA1H KeIIir;

. TEXHOJIOTHS - OoJaliak OKy YPAICIHIH )K00acCHI.

FoIIbM MEH TEeXHUKaHBIH JlaMyblHa Kapai IeIarordKaHblH Ja MYMKIHIIUTIKTEpi
apTThl, JXKaHa TEXHOJIOTHsUIap Tnakga Oosbl. KorFammarel Tamanrap MEH QJIEYMETTIK
CYpaHBICTap MEAaroruKajIblK TEXHOIOTUSIIAP IbIH TYybIHA ceOer OOIbI.

Oxn GipiHIIZEH, TEXHOJIOTUSHBIH COHFbl HOTHKECIHIH OHJIBUIBIFBIHBIH KEeMUIAUIITIHIE,
EKIHIIICI, OoJlamaK oKy YPAICIHIH *ko0agaybiHaa O0IbIN TaObLIAIbI.

OKy YpIiCiH TEXHOJOTHSUIAHABIPY JKOHE OKBITYJa KOMITBIOTEP/Il KOJJAaHy >KOHIHJIETI
3epTTEY KYMBICTAPhl TOKIpUOE apKbLIbI HAKTBUIAHBINT OH ITIKIp aJfaHbIHA KapamMacTaH OKY
YPIICIHIIE TEJAaroruKajiblK TEXHOJOTUSHBI KOJIJaHy, ca0akThlH THIMIUIITIH apTThIPY
MaKCaThIH/Ia KOMIIBIOTEPJIIK OKBITY IiC KY31HJIE Kem Ke3nece Oepmeyi aHbIK. byHBIH cebeli
cabaKThl TEXHOJOTHSUIBIK TYPFBIJIAaH JKOOANayJblH OacTamnKblla KWBIHABIK KEITIpyi
(TakpIpBINTHL  OKBITYIBI  KOCTApiiay), TEXHOJOTHUAHBI KOJJAHy OJICTEpiHIH Keubip
CaThUIAPBIHBIH JKETKITIKTI TYpAe 3epTTENIN OHJACIMETCH/IIrN XOHE TEXHOJOTHS >KOHIHJETI
Makajiajgap/IblH a3 MeJiepie kapusiianybl. [learorukaablK TEXHOJIOTUSHBI IPUHITUIITIK €Ki
JKaraaibl epeKIIeneHaipeIi:

. TexHoorus — Ke3/1eJreH HOTHKETe KEeTY T1H KeTTJIIIri.

. TexHomorus — 6omamak oKy YpaiCiHiH )K00acChI.

[legarorukaiblK TEXHOIOTUAAFBI 0ACThI MAceeIep:

. OKYIIIBIHBIH OKY-TaHBIMJIBIK dPEKETTEPIHIH KYPBLIBIMBI MEH Ma3MYHBI;

. TEXHOJIOTHSIAHABIPYIbIH ~TyOereisii Mocesneci peTiHAe MakcaT KYPYAbIH

olicTeMeci aJbIHAIbI, aJl MAKCaT Ke3 KEJITeH TEXHOJOTUSIHBIH OKY YP/iCiH OacKapyablH Heri3i
OOJIBITT TAOBLIAJIEI.

[lemarornkajiablK TEXHOJIOTHMSHBIH 0OacThl MOHI ajifa KOWBUIFAH MAaKCaTKAa TOJIBIKTAH
KETY, OCBIJIaH TeIarOTUKAJIbIK TEXHOJOTHUSHBIH THIMJIUIIT] IITBIFAJIbI.

[lemarorukaiablK TEXHOJOTHSIFa OEpreH Ieaaror-raabMAapAblH aHBIKTaMajlapblHa
TOKTAJIBIIT OTCEK:

1.B.M. MonaxoB — «llemarorukaiablk TEXHOJOTHS OIpIHIIIIEH, CAThUIAHFAH >XOHE
TOPTIMTENTEH 1C-OpeKeT Kyheci. MyHBI MYNTIKCI3 OpbIHAAY Oenrisi Oip Tapay Hemece Kypc
KOJEeMiHJe MEMIJICKETTIK OUTIM CTaHAapThl KOCTAPJIAHFAH HOTHKETE JKETyre MYMKIHJIK
Oepeni. ExiHmIimeH, OKBITYIIBIHBIH KOCIOM KBI3METIH >KaHAPTYIIBI KOHE >KOCIMapJIaHFaH
KOPBITBIH/IBI HOTHKETE JKETYre KeMUIIIK OepepIIiKTeil iC-opeKeTTeP KUBIHTHIFBI» [ 3].

2. B.T. JIluxaueB — «IlemarorukanblK TEXHOJOTHS — OKYJBIH ApHAWbI KUBIHTBIFbl MEH
Kypamjaactap TiNIHIH, OJICTEMECIH, OJiCiH, TOpOue KypajjapblH  aHBIKTAHTBIH
TICUXOJIOTUSJIBIK-TICJAarOTUKAJIBIK OCITUICYIIITEP >KUBIHTBIFBI, all MEAaroruKajiblK YPAICTIH
VHABIMIACTBIPY — 9JIICTEMEIIIK CaliMaHbl 00BN TaObLTAABI[4].
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3.B.IIl. becnanbko — «llegarorukanblk TEXHOJOTHSI — OKY YPHICIH ICKE achbIpaTblH
Ma3MYHJIBIK TEXHUKACH»[S].

CoHBIMEH, TIEAArOTHKAIBIK TEXHOJOTHS - TICHarOTHKAIBIK TMPOIECTI YHBIMIACTHIPY
MEH Ky3ere acwlpynablH ko0ackl (amroputmi) (I'.T.Xaiipynuun)[6]. Ilemarorukainbik
TEXHOJIOTHUSIIAp - TEOPUSIIBIK OLTIMAEP/Il TYTaC MEeAaroruKajiblK YpAICTIH KbI3METIH MPaKTUKa
KY31HIE ICKE achlpyfra OAarbITTaliFaH OHE COJI YPAIC HOTHXKENEpIH Ke3eHJep OoubIHIIa
OJITIIET, TYJIFAHBIH JIa, YKBIMHBIH Ja JIaMy JHHAMHUKACHIH Kepyre OOJaThIH, MeJarorrap MeH
O11iM anmyuIsl OangapIblH ©31epiH-63/1epl NaMbITyJapblHa MYMKIH/IK TYJbIPAThIH XYieni ic-
OpEKETTEP KEIIEHI.

«IlemarorukaiblK TEXHOJOTUSHBIHY) 0acKa Ja aHBIKTaMaChl:

OKy-TopOue YpHiCiHAEerl OOBEKT, OMICTEp, TEXHHUKAJBIK Kypayijap, >Karjaujgap MEH
KapbIM-KaThIHACTAPbl MaKCATThl OaFbITTa Al alIaHy;

NEAarorMKaiblK  YPAICTE  KOMMYHHUKAIIUSHBI  YVHBIMIACTBIPY  JKYHeci  MEH
NeIaroruKaIblK aKIapaTThl MAKCATThl OaFBITTa KYPBUIBIMIAY JKOHE KOPCETY;

O1TIM aymibl Oanaap/IbIH TaHBIM OPEKETIHIH OacKapy Kyueci;

Oenrini ecenTepAl IIemly YIIH MEJAarOrHKaiblK YPAICTEpIAIH Kypalgapbl MeH
oicTeMelNepiH KypacTbIpy;

UCSHBI KYHENEeHIIPIN KOCY/bI, aJlaM OpEeKeTTepiH YHUBIMAACTBIPY OSIICTEPIH, OLIIM
MaKCaTbIHA )KETY PECYPChIH KAMTUTBIH KOMIUICKCTIK HHTETPATHBTIK YPIiC;

NeIaroruKaibIK JKYHEeHi )ko0anay TeXHOJOTHSICHI;

O1TIM YpJIICiH JKOCTapiiay, iCKe achIpy 'kKoHe Oarayiay oJ1iCHaMachl.

bizniH TyciHITIMI3AE TEIarorHKajIblK TEXHOJIOTHS OapiibIK aBTOpPJAPIbIH OepreH
aHBIKTAMAaChIHAH KEH1H Ma3MYH/IBIK capanTamanap OOJIbIN caHalla bl.

[legarorukaabiK TEXHOIOTUSI TOMEH/IETIIEH acTIeKTIMEH CUIATTaJFaH:

FBUTBIMH: TI€ArOrMKaIbIK TEXHOJIOTUSI — OKYJIbIH MaKCaThlH, Ma3MYHBIH Kacall JKoHe
OKHWTBIH, OHBIH YPAICTEPiH K00aJalThIH I1e1arOrMKaJIbIK FRUIBIMHBIH OOJIIri;

IpoIeCCyaNIIbI-Ka30aIbIK: YPAICTI (AIrOpuUTM) Kazy, *KOCHapIaHFaH OKY HOTHXKECIHE
KETY YIIIH KaXKEeTTI MaKcaTTap, Ma3MyHap, d/IicTeMe kKoHe Kypasaap KUBIHTHIFHI;

IIPOIIECCYANIIBI-OCEPITIK: TEXHOJOTHSIBIK (MeJaroruKaiblK) YPIICTI 1ICKE achIpy,
OapIBIK TYIFANBIK, KYPAIIBIK OHE OJICHAMANbBIK IeIarorUKaNbIK KYpalilapAblH >KYMBIC
icTeyi.

Ke3 kenreH memarorukanblK TEXHOJOTHSHBI KAIMbl TypAe OUTIM MaKcaTblHA JKETy
YIIiH OKBITYIIBI TIEH OKYIIBUIAP OPEKETIH YHBIMAACTHIPY/IbIH aHBIKTAJIFaH dJICTEP] eceOiHe
KepceTyre Oomanbl. TeXHOIOTHUS KOHE YIKBIMIBIK OpeKeTTep (hakTopiapblH cyheMenaeii,
KOKETTI OKy peXKUMIH Oepeni, Menaror OpeKeTiHIH opTypili OaFbiThl MEH OJap/bIH
OKyIIbIJIapMEH, Oip-OipiMeH opekeT mimmHAepiH Kojmaiasl. TexHomorus Oenrim
MeJIaroruKajIblK dicTeMenep Herizinae OumimMaeri amamaapabl 6ipTyrac Oip opeKeT ypaiciHe
OipikTipeni. bimim ypaicinaeri agamaapabiH Oipirin KYMBbIC icTey TOpTIOIH OEKiTy OKy
YPIiCiH TypaKTaHABIPYFa MYMKIHIIIK Oepei.

ConpapikTan OUTIM ajABIHAA TYPFAaH MOCENeepli SNy YIIiH MeJaroruKaibiK
TEXHOJIOTUSHBI )Kacay MeH eHIIpy KaxeT Oombim caHamansl. B.I1. becmanbko, M.B.Knapun
eHOCKTEpIHIH apKachblHJa TEAaroruKaldblK TEXHOJOTHUSHBIH JUAarHOCTUKAJBIK TYTac
OUTIMIUTIK, HOTHXKEIIK, YTBIMABUIBIK, TYTACTBUIBIK, OaCKapbIMIBUIBIK, ©3TepIMALIIK,
BU3YaJIbUIBIK Oenrijepl OesiHin kKepceTiie Oactansl. IlemarorukanblKk Te3 KaObUIAAHYHI,
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OHall e3repin OTHIPBUTYBI KEPEK. TEeXHOTOTUSIHBIH MIHE3UTIK canachkl OOJIBII Me1aroruKaIbiK
MacelieNiep HOTUKECIHIH TYPAKThUIBIFBIH aTyFa 00J1ajibl.

B.I1. becnanbkoHBIH MeAarorukaliblK TEXHOJOTHsIFa OCPETIH HET13r1 KpuTepuii[S]:

OKyIIbLJIapFa €H 00JMaca MEMJICKETTIK Kbl OL1IM CTaHIAPThl aHBIKTaFaH MIHJETTI
MEHIrepy JAeHreuinAeri oKy MakcaThiHa eTyaiH 100 maibi3abIK KemiJIIir;

OKY MaKCaThIH IMATHOCTUKAJIBIK KOO MEH OKY HOTHXEeCiHe OOBEKTUBTI Oara Oepy;

OKYIIBIHBIH OKY TaHBbIM OpPEKETIHIH KYPBUIBIMbI MEH Ma3MYHBIH aHBIKTAWTHIH OKY
YpAiCiHIH )K00ackl 00TYbI;

TUAAKTUKAIBIK YPAICTIH O1pTYTaCThIFbI.

biz Oyn menmarorukanblK TEXHOJIOTHUSCHIHBIH KPUTEPHUHiHE OKYJBIH OJIICTEMENIK
KYHECIH MOJepHHU3aLMsAIAY YIIIH KeJIecl KpUTEPHIl KOCY bl YChIH/IBIK:

METOJIMKAJIBIK KYWEHIH OIpTYTacThIFbl (OKYIBIH MakcaTbl, Ma3MYHBI, dJICTEMECI,
HIIIH] )KOHE KYpaJbl);

OKY YPIICIHIH MOJCJIBIIK MiHE3/IeMECI.

OKBITYJIbIH TI€JarOrMKajIblK TEXHOJIOTHSICHIH 3€pTTeyre apHaifaH OachbUIbIMIApP.IbI
Kapacak, Oy >KeHiHJe apTyp:ial TinTi OipiHe-Oipi Kaliibl mikipiaep ne 0ap. TinTi OKyIIBIHBI
KEKe TYJIFaHbIH O1piryl JIen KapacTbIPhIll, MeIaroruKaiblK TEXHOJIOTUIAA 1Kl KaWIIbUIBIKKA
KeNTipeTiHaep ae oap.

[lenarorukanablKk TEXHOJOTHS — MEMJICKETTIK CTaHAApT IIEHOEPiHAE HAKThI
JKOCTIapJIaHFaH HOTUKEJepre )KeTyI1H PEeTTeNreH Mpolieaypaiap Kyneci.
[legarorukanablK TEXHOJOTHSI — OKBITYIIBIHBIH KOCINTIK KBI3METIH >KaHAPTHII

TOJILIKTBIPATHIH JKOHE >KOCTAapilaHFaH COHFbl HOTKIKEre JKETYylH KaMTaMachl3 €TeTiH
TEXHOJIOTHSIIBIK TIPOLIEypajiap >KUbIHTHIFBI.

[legarorukaiblK TEXHOJOTHSHBIH JaMy TapuXbl MEH IIBIFY HET131H OasHIay apKbUIbI
KaHalla 1c-opeKkeT MeXaHU3MIH Mojenbaeyre Oomnanbl. OKy YpaAiCiH jKaHa TEXHOJIOTHSIIBIK
JIEHIelIe KYpri3ilm JKOHE OHBI KYy3ere achlpy OapbIChIHIA OKBITYIIBl EPKIHMIIK aJIbill,
KOCINTLTITT MEH OKY YPJICIHACT1 pesli apThII, )KaHa KETICTIKTepre ue 0oJabl.

[lemaroruka MEH TEXHOJIOTUSHBIH FBUIBIMUA-311CTEMEIIK onedueTTepi,
nH(OpMaTHKaHBI )00aJIar OKBITY YPAICIHIH Ka3ipri Ke3/erT1 KaFIailblH Talljlay HOTHKECIHIE,
OKY YPIICIHE TearoruKaJIbIK TeXHOJOTUSHBI €HT'13y KaKETTUIIr 0ap.

NudopmaTrka 1MoHiH OKBITY KE3CHJIEPI:

XKobanbIK TancepMaHbl HAKTHLIAY;

TonTap Kypy;

TonTapra TancslpMaiap 1anbiHAAY;

XKobanbl oppIHaay;

Hormxenepai meirapy;

JKyMBICTBIH KOPBITBIHABICHIMEH TIPE3CHTAINS JABIHIAY apKBIIbI TAHBICTBIPY;

XKobansl Tanmay, 6aranay.

ConbiMeH, jko0amam OKBITy OMdICI JETEHIMI3 OKy JKYWECiHIH YHWBIMIACTBIPBUIFAH
Mojeni. MyfamiM OKyHIIBIHBI aiFaH OuTiMiH jkoOanam OKBITY apKbUIbl KepceTre Ouryre
yiperei.

KopbIThIH Bl

KopeiTa aiftkanja, nHpopMaTrKa MOHIHEH OUTIM Oepy HOTHXKECIH >KOFaphl JCHTeie
KQJIBIIITACTBIPY, camajibl OuliM Oepy, NeJarorukaiblK >Ko0ananm OKbITY TEXHOJIOTHSICHI
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Heri3iHae »Ky3ere acaipl. OKBITY YpAICIHAE OLIiM aimylibl OKYLIbUIApABbIH HH(POpMaTHUKa
MIOHIH MEHIepyre JEreH KbI3bIFYIIbUIBIFBIH apTThIPAIbl JKOHE A€ OULIIM camachl apTajbl.
Conpaii-ak, >xo0ajan OKBITY TEXHOJOTHUACHI OUIIM aiylibl OannapAblH FHUIBIMU-3EPTTEY
KYMBICBIHA JIET€H >KayalKepIUUIriH, OEJICeHIUTIrH, MIbIFapMAalllbUIBIFBIH JKOFApbl JaMy
caThICbIHA KOTEpIN, KOCINTIK KY3bIpeTTUTliKTEepre OarbiTTaiiabl. JKobamam — OKBITY
TEXHOJOTHACHI HETI3iHAEe OuIiM amyuisl OanjapAblH TaHBIMIBIK KOHE IPAKTUKAJIBIK
KaOLIeTTepiH IIBIHAAIBIN, ©3 OeTIMEH OeJICeHIl 1C-OpEeKEeT KYMbIC aTKapayblHa MYMKIHJIK
oepeni. CoHApIKTaH >Xo0anam OKBITY TEXHOJIOTHSCHL, OKYIIbLIApIbl TEOPHUSIIBIK OlmiMi
TOXKIpUOEe KOJIaHyFa JKaThIKThIPa OTHIPBIN OUTIM JEHI€illH apTThIpyFa OarbITTalIbL.
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THE IMPACT OF REMOTE WORK ON TEAM PRODUCTIVITY AND SOCIAL
COHESION: A LITERATURE REVIEW

Abstract: Team relations have changed as a result of remote work, which presents
both opportunities and difficulties for cooperation. Key findings from studies on the effects
of remote work are summarized in this overview of the literature, with an emphasis on
productivity, social cohesion, coordination, and communication [1], [2]. Remote work
necessitates creative approaches and technological resources to overcome obstacles like
misunderstandings and the loss of impromptu interactions [1]. To increase team
effectiveness, the review emphasizes the significance of developing social ties, modifying
leadership philosophies, and utilizing collaborative technologies [3]. Organizations may
overcome the difficulties of remote work and create cohesive, high-performing teams in
virtual settings by tackling these problems.

Keywords: Remote work, team productivity, social cohesion, virtual teams, work
flexibility

Introduction

Due to the need for workplace flexibility and technology advancements, remote work
has emerged as a major theme in organizational practices [1]. Team dynamics have been
reinterpreted as a result of this change, presenting both difficulties and chances for
cooperation. Due to the lack of nonverbal clues and the dependence on digital means,
communication—a crucial component of teamwork—frequently breaks down in distant
environments [2].

Productivity is also impacted by remote work, which carries concerns including
professional isolation and a blurring of work-life boundaries. It does, however, also provide
flexibility that can enhance personal workflows [4]. Sustaining team success requires remote
team members to maintain social cohesiveness and trust [3]. In order to encourage productive
cooperation, leadership styles must adapt to these changes by emphasizing clarity, empathy,
and proactive participation [5]. This review of the literature explores at the studies on how
remote work affects teamwork, highlighting the difficulties in virtual settings as well as the
solutions that businesses might implement. The review offers a road map for building

cooperative and resilient teams in a dynamic workplace [1].

Findings
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A.  Communication Challenges and Adaptations

Because there are fewer nonverbal clues when working remotely, communication
Issues arise. Building trust and understanding is facilitated by these signs [5].
Misunderstandings can result from digital communication, particularly when duties need
specifics [3]. Team members who use messaging applications and emails excessively may
become overwhelmed and become less productive [6].

Use richer technologies, such as video calls for difficult work, to overcome these
problems [7]. To avoid misunderstandings, establish clear communication guidelines [7].
Encourage online social interactions to build relationships and foster trust [8]. Teams can
increase collaboration and clarity by integrating technologies and adjusting to the remote
environment

B.  The Role of Collaboration Tools

Collaboration solutions facilitates communication, work management, and
coordination across remote teams. Tools that measure progress and increase transparency
include Trello, Microsoft Teams, and Slack. Teams can communicate asynchronously and in
real-time with these tools, which is crucial when working in different time zones [8].

However, how these tools are used determines how effective they are. Team
performance might be negatively impacted by poor implementation [5]. Teams should have
adequate training, and their tools should be appropriate.

Jira and other tools facilitate task updates in agile teams, which enhances cooperation
[4]. Although asynchronous technologies provide flexibility, they can also lead to disconnect
and slow down decision-making [8]. For both short-term requirements and long-term
initiatives, combining tools like Trello for task tracking and Zoom for meetings might be
beneficial

C.  Ledaership and Its Influence on Team Dynamics

Team dynamics are influenced by leadership, particularly when working remotely. To
foster responsibility, communication, and trust, remote leaders must adjust [1]. They must
adopt more adaptable and encouraging methods in place of more conventional management
techniques.

Maintaining a positive attitude is a big problem for remote leaders. They must provide
opportunities for team members to interact and share objectives. Clarity and performance
depend on frequent check-ins and feedback [3]. Confusion can be decreased by using clear
communication via video chats, emails, or instant messaging [3].

For distant leaders, empathy is also essential. Team members’ emotional needs must
be acknowledged by leaders, particularly when they are experiencing burnout or loneliness

[3]. Empathy fosters psychological safety, improves well-being, and stimulates
creativity and teamwork.

Additionally, leaders need to be flexible. Leaders must adapt their tactics to the ever-
changing landscape of technology and team dynamics. This could entail promoting learning,
utilizing new tools, and emphasizing outcomes over procedures [5].

Effective remote leadership necessitates striking a balance between empathy,
communication, flexibility, and developing trust.

D.  Productivity and Efficiency
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Depending on individual circumstances, team arrangements, and organizational
support, remote work can have both beneficial and negative effects on productivity. On the
one hand, there are several benefits to working remotely, such as the ability to create
customized workspaces and the reduction of commute time. These elements support greater
independence and concentration, which may enhance personal output [9]. Due to less
workplace interruptions and the flexibility to ar- range their workdays as they see fit,
research has demonstrated that remote workers are able to do tasks more quickly [1].

However there are drawbacks to working remotely as well, which might reduce output.
The challenge of striking a balance between work and personal life is one major problem.
Employees may suffer from stress, burnout, and a lack of work-life separation when the lines
between the two are blurred, which can eventually lower their productivity and performance
[7]. Delays in decision-making and slower project development can also result from a lack of
direct supervision and a reduced capacity for impromptu collaboration [5]. Workflow may
also be hampered by the difficulties in ensuring regular coordination and communication in
remote teams, particularly if team members are dispersed across time zones or primarily use
asynchronous communication.

Organizations are increasingly using hybrid work arrangements, in which staff
members divide their time between in-office and remote work, to address these problems.
Teams can retain the flexibility and efficiency advantages of remote work while also reaping
the benefits of in-person contact thanks to hybrid models [9]. In order to keep teams
motivated and in sync, research also highlights the value of defined expectations, organized
procedures, and frequent check-ins. Task tracking, time management, and collaboration are
made easier by tools like project management platforms (Trello, Asana) and communication
tools (Zoom, Slack), which improve productivity in remote work environments [10].

E.  Building Social Cohesion

In remote teams, where physical distance can lead to isolation, social connection is
essential. Casual conversations and impromptu encounters foster relationships in traditional
offices. Teams must try to connect because working remotely decreases these interactions

[4].

Online chats and team-building exercises are examples of virtual social events that
facilitate the development of inter-personal relationships [3]. These exercises foster
cooperation, trust, and a feeling of community. Formal and informal check- ins on a regular
basis enable leaders to assess team morale and resolve problems.

Tools for collaboration also support the upkeep of social ties. Like virtual
watercoolers, platforms like Microsoft Teams and Slack provide areas for informal
discussions. By strengthening emotional bonds, these methods promote improved teamwork

[1].

Remote teams require regular contact, casual encounters, and the appropriate resources
to foster social cohesion.

Conclusion

Team communication has altered as a result of the move to remote work, bringing with
it both opportunities and challenges. Teamwork can be hampered by communication
problems such as technological overload and a failure to notice nonverbal clues. Burnout and
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decreased productivity might result from blurred work-life boundaries. However, working
remotely reduces commute time and provides flexibility.

To overcome these obstacles, collaboration tools are essential. They enhance
teamwork, communication, and task management. To maintain team engagement and
alignment, leaders need to modify their communication methods.

Sustaining morale and trust requires fostering social cohesion. Informal conversations
and virtual social gatherings foster relationships that support team culture.
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MarucTtpast

Bricmras mkona nHGOPMaIMOHHBIX TEXHOJIOTHIA U HHXCHEPUH
MexayHapoiHbIil yHUBEpCUTET AcTaHa

(r. Acrana, Kazaxcran)

ABTOMATM3ALMS BUSHEC-TPOLIECCOB PEKJIAMBI M PEAJTU3ALIMU
OTEYECTBEHHOM NPOAYKLIUU

AnHotanusi: OJHUM U3 MOCIETHUX HOBOBBEICHUU B COBPEMEHHOM OM3HEcCe cTalia
aBTOMAaTH3allks MPOLECCOB PEKJIAMbl U peaju3allii OTEYECTBEHHOW MpOAyKUUU. MHorue
KOMITAHUM  CTaJKHUBAIOTCSI C BBHIOOPOM  ONTHUMAJBHBIX PEIICHUH JUIsl  TIOBBIIICHUS
3 PEKTUBHOCTH CBOUX MAPKETUHIOBBIX CTpaTeruii W mpoleccoB cObiTa. B crathe
pPacCMOTPEHBI TEOPETUUYECKHE AacCIeKThl aBTOMATH3allMM OW3HEeC-MPOIecCOB B 00JacTH
peKiaMbl U pealu3aluu, a TakKe aHAIM3UPYIOTCS COBPEMEHHBIE TEXHOJIOTUH U
WHCTPYMEHTBI, CIOCOOCTBYIOIIME YBEIMYCHUIO KOHKYPEHTOCIIOCOOHOCTH OTEYECTBEHHBIX
TOBApOB.

KirwuyeBble ciaoBa: aBToMaTu3alus, OW3HEC-TIPOIECCHI, peKJiama, peaau3arus,
OTEYECTBEHHAsI POAYKIIHSI, MAPKETHUHT

PazButne cetu MHTEepHET, TEXHOJOTHUYECKHUX HMHHOBAIIMNA M IHUQPPOBBIX TEXHOJIOTHUM
NIPUBEJIN K CYIIECTBEHHBIM HU3MEHEHUSIM B CIIOCO0aX peKIaMbl M peajnu3aliid OTeYECTBEHHON
npoaykiuu. CoBpeMeHHbIC IPEANPUATHS BCE Yallle 00paliarTcs K aBTOMAaTU3aI[uu Ou3HeC-
IIPOIIECCOB IS MOBBIMICHUS 3G ()EKTUBHOCTH M KOHKYPEHTOCITIOCOOHOCTH Ha phIHKE [1].

ABTOMaTH3anus OW3HEC-TPOIIECCOB B cpepe peKiiambl MO3BOJIIET KOMIIAHUAM OoJiee
TOYHO HAlEIMBAaTh CBOM MApPKETUHIOBbIE KOMIIaHMH. VICIONb30BaHUE WHCTPYMEHTOB
M(POBOTr0 MapKETHHTA, TAKUX KaK KOHTEKCTHas pekiama, SEQ-onTumMusamnust U TapreTUHT
B COIMAJbHBIX CETAX, CIOCOOCTBYET VYBEIMYCHHIO OXBaTa IIEJCBOM AayJUTOPUHU H
NMoBBINIeHNIO KoHBepcuu [2]. Kpome Toro, ananu3 Oonpimux maHabix (Big Data) momoraet
MpeICKa3biBaTh TMOBEACHUE TOTpeOHuTEeNneld W aJanTHpPOBATh pPEKIaMHBIE CTpaTeTHH B
peasbHOM BpeMeHH [3].

B oGOmactu peanuzanuu NpoAYKUMH aBTOMAaTHU3alUs CIOCOOCTBYET ONTHMH3ALUU
LEMOYKA TMOCTABOK, YIPABICHUIO 3amacamMu M YIYyYIIEHUIO OOCITY>KMBaHHS KIHEHTOB.
WNurterpanusa cucrem ynpasieHus pecypcamu npennpusatus (ERP) u cucrem ynpasieHus
B3auMooTHOIICHUsIMU ¢ kineHTamu (CRM) mo3BosisieT yCKOpUTh Tporecc 0o0paboTKH
3aKa30B M MOBBICUTH YPOBEHb YJIOBICTBOPEHHOCTH KJIMEHTOB [4].
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OnHuM W3 KJIIOYEBBIX HANpPaBICHUN SIBISETCS BHEIPEHUE SJIEKTPOHHBIX TOPTOBBIX
IJIOMIA/IOK ¥ MHTEPHET-Mara3uHoB, KOTOPbIE PACHIUPSIOT reorpaduio nNpogax M ymnpouarT
nporiecc MOKynku Jisi morpebuteneit [S]. Mcmonb3oBaHWE TEXHOJIOTUM 3JIEKTPOHHOIO
JIOKYMEHTO000pOTa U AJIEKTPOHHBIX IUIATEKHBIX CUCTEM COKpalllaeT BPEMEHHbIE 3aTpaThl U
CHIDKAET ONEpallMOHHBIE Pacxosl [6].

Onnako mpoliecc aBTOMaTH3alMK CTATKUBACTCS C PSAJIOM BbI30BOB. Cpesiu HUX MOKHO
OTMETUTh HEOOXOAUMOCTh 3HAUUTENbHBIX HWHBECTUIIMI B TEXHUYECKOE OCHAIEHUE U
porpaMmMHoe oOecreueHre, a Takke oO0yueHue MepcoHana HOBbIM HaBblkaMm [7]. Kpome
TOTO, BaXXHBIM aCIEKTOM sIBJIsieTCs oOecredeHue O€30MacHOCTH JaHHBIX U 3allldTa
uHdopMmanuu ot kubepyrpos [8].

Hecmotps Ha cymiecTByrolue NpensTCTBUSI, TPEUMYIIECTBA aBTOMATH3allMN OU3HEC-
mpoieccoB B cdepe pekIaMbl U peau3allid OTEUECTBEHHOW MPOAYKIIUM OYCBUIHBI.
Komnanuu, KOTOpble YCHEIIHO BHEJAPSIOT COBPEMEHHBIE TEXHOJIOTHMHU, TOJIy4aroT
KOHKYPEHTHbBIC MPEUMYIIECTBA, BhIPAKAIOIIUECS B MOBBIIIEHUN 3(P(HEKTUBHOCTU OIEpaIInii,
CHWIKEHUH 3aTpaT U yJIyUIICHUU KauecTBa 00CITyKUBaHUS KIUCHTOB [9].

[Tpononxas TeMy aBTOMaTHU3aIMK OU3HEC-TIPOIIECCOB B chepe peKIaMbl M peasiu3alluu
OTEUECTBEHHON MPOJYKIIMH, CTOUT OOpaTUTh 0co0Ooe BHUMaHHME Ha pPbIHOK Kazaxcrana.
Pa3Butrie 1MQPOBBIX TEXHOJOTMH U TOCYJAPCTBEHHBIC TMPOTrPaMMbl  TOJJICPKKH
CIOCOOCTBYIOT aKTUBHOMY BHEJIPEHHUIO aBTOMATHU3AIllMd B Ka3aXCTAaHCKUX MPEANPHUSATHIX
[10].

Ha xkazaxcTtaHCKOM pBIHKE aBTOMAaTu3alusi OW3HEC-TIPOIECCOB CTaja KIIOUYEBbIM
UHCTPYMEHTOM  JUisi  TOBBIIEHUST  A(OPEKTUBHOCTH W KOHKYPEHTOCTOCOOHOCTU
OTEUECTBEHHBIX TOBapoB. KOMIAaHWM BHEIPSIOT CHUCTEMBI YIPaBIEHUS pecypcamMu
npeanpusatuss (ERP) u cucremsl ynpasinenusi B3aumooTHoeHussMu ¢ knueHtamu (CRM),
YTO TO3BOJIIET ONTUMHU3MPOBATH Mpolecchl npou3BoacTBa u cObita [11]. Kpome Toro,
UCIIOJIb30BaHUE  AHAIMTHUYECKUX HHCTPYMEHTOB W OOJNBIIMX  JIAHHBIX  IOMOTAeT
OPEANPUATUSAIM Jydllle MOHUMAaTh MOTPEOHOCTH MECTHOTO pPBIHKA M aJalTHpPOBaTh CBOIO
IIPOJIYKIIMIO T10]] 3alpOCkl oTpedurenei [12].

B cdepe pexnambl ka3axcTaHCKHE TPEANPHUATHS AKTUBHO HCIONB3YIOT MH(PPOBHIE
KaHanel npoaBwkeHus. CouuanbHble ceTH, Takue Kak Instagram, Facebook u nmoxanbhble
wiat@opmbl, CTAaHOBATCS AG(EKTUBHBIMU HHCTPYMEHTAMH I B3aUMOJICHCTBUSL C
aynutopueid [13]. TaprerupoBaHHass pekjlaMa M KOHTEHT-MAPKETHUHI  MO3BOJSIOT
YBEJIMYHUBATh y3HABAEMOCTb OpeH/Ia U CTUMYJIUPOBATH MPOJAKH OTEUECTBEHHON MPOIYKIIMU
[14].

l'ocymapcTBo Takke WrpaeT 3HAYUMYK0 poOJdb B MOJAJAEPKKE aBTOMATHU3ALMH.
[Iporpamma "udposoit Kazaxcran" wnampaBnena Ha paszButhe [T-uHdpacTpykTyphl u
CTUMYJIMPOBaHUE BHEAPCHUS HHHOBAIIUK B Om3Hec-cpese [15]. DTo co3maer OraronpusiTHIC
YCHOBUSL  JJIi  Pa3BUTUA  OTEUECTBEHHBIX  MPEANPUSITANR W TOBBIIEHUS  UX
KOHKYPEHTOCIIOCOOHOCTM KaK Ha BHYTPEHHEM, TaK M Ha BHEHIHEM pbIHKax. OJHaKo,
HECMOTpST Ha TMO3UTUBHBIE TEHJCHIIMH, CYLIECTBYIOT U  OIpPEICICHHBIE BBI3OBHI.
Henocratounoe (QuHaHCHpOBaHWE, HEXBAaTKa KBATU(PUUUPOBAHHBIX KaJIpOB U HU3KUM
YpOBEeHb NHU(PPOBON TPAMOTHOCTH B HEKOTOPHIX PETHOHAX MOTYT 3aMEIJISiTh IPOIECCHI
aBToMaTtuzanuu [16]. s mpeomosieHus STUX NPENITCTBUM HEOOXOIWMBI COBMECTHBIC
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YCHIIMSL TOCYIapcTBa M OM3HEca B 00JacTH WHBECTHIMHA B 00pa3oBaHuE U MHPPACTPYKTYPY
[17].

B muenom, aBromarmsanms OusHec-miporieccoB B KazaxctaHe OTKphIBaeT HOBBIE
BO3MOXKHOCTH I peaju3alliil OTCUECTBEHHOW NpOoAyKuuH. KOMIIEKCHBIM MOAXO[,
O0BEIMHAIONINN COBPEMEHHBIC TEXHOJOTHH PEKJIaMbl M ONTHMHU3AILMIO TPOIECCOB COBITA,
CIIOCOOCTBYET TMOBBIIICHUIO 3(P(EKTUBHOCTH MPEANPHITHH M YKPEIUICHHIO IKOHOMHUKHU
cTpansl [18].

[Ipomomkas aHanM3 aBTOMAaTH3allUd OW3HEC-TIPOIlECCOB B cdepe pekiIamMbl |
pealn3anyy OTEUECTBEHHOW Mpoaykinuu B KaszaxcTaHe, MOXHO BBLICTUTh HECKOIBKO
KJTFOUYEBBIX aCTIEKTOB.

Bo-nepBbiX, aBTOMaTH3alMs pEKIAMbl  COCOOCTBYeT Oosiee  3(ppeKTUBHOMY
UCIIOJIb30BAHUIO MapPKETUHTOBBIX OrOKETOB. [IpuMeHeHHEe HHU(PPOBBIX MHCTPYMEHTOB H
wiatopM  TMO3BOJSET  NPEANPUATHSIM  TOYHO  CETMCHTHPOBATh  AyJHTOPHI0 U
NEePCOHATM3UPOBATh PEKIAMHBIE COOOIIEHUS. DTO OCOOCHHO Ba)XHO Ha Ka3aXCTAaHCKOM
pBIHKE, TJAC TNPEANOYTCHUS MOTpeOUTeNeld MOTyT 3HAUMTEIBHO BapbUPOBATHCH B
3aBHCHUMOCTH OT pPETHOHA M KYJBTYpHBIX ocoOeHHocTed. Takoil mOoaXom HE TOIBKO
noBeImaeT 3G(PEKTUBHOCTh PEKJIAMHBIX KaMITaHWHW, HO W YCHWJIMBAET JIOSIIBHOCTh K
OTEYECTBCHHBIM OpeHIaM.

Bo-BTOpBIX, aBTOMaTH3alMisl MPOIECCOB  peaju3aliil  TMPOIYKIUU  TO3BOJSIET
ONTHUMH3UPOBATh IIEMOYKH IIOCTABOK U YJIYYIIMTh B3aUMOJCHCTBHEC C KJIMCHTAMH.
Brenpenue sneKTpOHHBIX CHCTEM YIpaBIEHHUS 3aKa3aMU M 3aracaMu YCKOpsieT 00paboTKy
3asiBOK M COKpAIllaeT CPOKU JOCTAaBKU. DTO OCOOEHHO akTyanbHO aiisi Kaszaxcrana c ero
OOJNBIION TEeppUTOpPUEH M Pa3HOOOPA3HBIMHU JIOTUCTUYECKMMHU BbI3oBaMu. Kpome Toro,
UCIIOJIb30BaHNE OHJIAWH-TUIATGOPM M MapKETIUICHCOB paclIupsieT Teorpaduio Mpoaax u
JIeJIaeT OTEYECTBEHHYIO MPOAYKIIHIO 00Jiee JOCTYMHON JUIsl IUPOKOTO Kpyra NoTpeOuTeneil.

AHanu3 JaHHBIX WrpacT KIIOYEBYIO POJb B MPUHATUU CTPATETHUYECKUX PEIICHUH.
Cboop m o00paboTka uH(pOpMAIIMKM O TIOBEACHHUU NOTpeOUTENel, IWHAMHUKE pBIHKA H
3 PEeKTUBHOCTH OM3HEC-TPOIIECCOB MO3BOJISIOT MPEANPUATHAM OBICTPO aTalTHPOBATHCS K
U3MEHECHHMSIM U OINEpekaTb KOHKYPEHTOB. B ycloBHSX pacTymieli KOHKYpEHIIMM Ha
BHYTPEHHEM PBIHKE 3TO CTAHOBUTCS CYIIECTBEHHBIM NMPEUMYIIIECTBOM.

OpHako mporiecCc aBTOMATH3AIMKM CTAJIKUBACTCS C PsAOM mIpensaTcTBuil. OgHO U3
OCHOBHBIX — HEJOCTAaTOYHOE (DMHAHCHPOBAHWE M OTPAHWYCHHBIA JOCTYN K COBPEMEHHBIM
TEXHOJIOTHUSAM, OCOOCHHO /I MAJIBIX U CPETHUX MPEINPHUATHI. ITO MOKET 3aMEIJISITh TEMITBI
BHEJIPCHUS MHHOBAII M CHIDKATh () PEKTUBHOCTh OM3HECA B IOJITOCPOYHON TIEPCTICKTUBE.

Eme omauMm 3HaunmMbIM (AaKTOPOM SABISIETCS HEXBaTKa KBaTU(UIIUPOBAHHBIX
cnermanuctoB B obnactu IT um mudpoBoro mMapkerunra. [[ns ycmenrHod aBTOMaTH3aAIUU
HEOOXOIMMO HWHBECTUPOBATH B OOy4YeHHE TeEpCOHANa W pPa3BUTHE MNPOPECCUOHATBHBIX
HABBIKOB. [ OCymapCTBEHHBIE TPOTPAMMBI H COTPYAHHYECTBO C OOpPa30BATEIHHBIMH
YUPEXKACHUSIMHU MOTYT CHITPATh BAXKHYIO POJIb B PEIICHUH TON TPOOIEMBI.

Bormpocel 6e30macHOCTH AaHHBIX W 3aIIUTHI MHPOPMAIMHA TaKkKe TPeOyIOT 0co00TO
BHUMaHusI. C pocTOM MU(POBHU3AIMU BO3PACTAET PUCK KHUOEPYTPO3, YTO MOMKET HETaTHBHO
MOBJIMSITH HA JOBepUe MoTpeduTeneid u maptaepoB. [losTomy mpennpustusM HEOOXOAUMO
BHEJIPSATh COBPEMCHHBIE METONBI 3allUThl U PETYSIPHO TPOBOAUTH AayJIUT CHUCTEM
O6e3omacHocTd. HecMOTpst Ha OSTH BBI30BBI, IMOTEHIMAN aBTOMatm3aluu B Kazaxcrane
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OCTaeTCsi BBICOKMM. l'ocydgapcTBeHHas TMOJIACPKKA, TMPOSBIAIONIASACS B  Pa3TUYHBIX
WHUIIMATUBAX W MPOrpamMmax, CO37aeT OJaromnpusiTHbIC YCIOBUS JJISI Pa3BUTHUS HUQPPOBOIM
SKOHOMUKHK. Hampumep, BHeapeHUE SIEKTPOHHOIO TMPABUTEIbLCTBA U Pa3BUTHUE
HHPPACTPYKTYPhl CBSI3U CIIOCOOCTBYIOT OOIIIEMY MOBBIIMICHUIO YPOBHS LU(PPOBHU3ALMNHU B
CTpaHe.

B koHTekcTe peanmuzaiiuu OTEYECTBEHHOM MPOMYKIIMU aBTOMATH3allMsl MOXET CTaTh
KaTaJIM3aTOPOM [IJIs BBIXOJIa HA HOBBIC PHIHKM M YBEIWYEHHUsI SKCIOPTHOTO MOTEHIMAA.
CoBpeMeHHBIE TEXHOJOTUM TMO3BOJISIIOT A(PGEKTUBHO MPEACTABIATh MPOAYKIIUIO Ha
MEXKYHAPOJIHBIX TIaTdhopMax, aHAJIU3UPOBATH TJIOOANTbHBIE TPEHABl U YCTAHABJIUBATH
NapTHEPCKUE CBS3H C 3apyOCKHBIMU KOMITAHUSIMU.

B 3akiroueHune, MO)KHO OTMETUTh, YTO aBTOMATHU3AIMs OW3HEC-TIPOIIECCOB PEKIIaMbl U
peanu3aiu  SBIAETCS HEOThEMJIEMOM 4YacThl0 COBPEMEHHOW CTpAaTeTMd Pa3BUTHUS
npeanpustuii B Kazaxcrane. KOMIIIEKCHBIM MOJAXO0JM, YYUTHIBAIOIIUNA TEXHUYECKHUE,
SKOHOMUYECKHUE U COLUANIbHBIC aCMEKThl, TTO3BOJIUT MPEOI0JIETh CYIIECTBYIONINE Oaphephl U
00ecTeYnTh YCTOWUMBBIA POCT OTCUECTBEHHBIX KOMITAHH.

UtoObl obOecneuuTh TEpexo]i K aBTOMATH3WPOBAHHBIM CHUCTEMaM  BHYTPHU
KazaxcTraHCKOTO phIHKA MOXXHO OTMETHUTH CIEIYIONINE CTPATErHYSCKUE BAXKHBIC IIIaTrH:

o [Touck Bo3MOX)HOCTEH (DMHAHCUPOBAHUS U COTPYIHUYECTBA JJIsl TPUOOPETESHUS
COBPEMEHHOI'0 000PYI0BaHUSI M POTPAMMHOT0 00€CTIeUeHUSI.

o Pazpabotka mporpamMM  mpoeCCHOHAIBHOTO  Pa3BUTUA U OOy4YeHHUS
COTPYIHUKOB HOBBIM IU(PPOBHIM HABBIKAM.

o Buenpenue nepenoBsix perieHUil B 00JacTH KMOEpOE30MacHOCTH JIS 3aIUTHI
JAHHBIX U HOJJIEPKAHUA TI0BEPUS KIUEHTOB.

o YyacTue B TOCYHAapCTBEHHBIX MpPOrpaMMax MOJIEPKKA U YCTaHOBJICHHE

HMapTHEPCKUX OTHOIICHUH C APYTUMU TPEANPUATUSIMHU U OpraHU3aIUSIMU.

Takum o6pa3om mo3mnmsi Kazaxcrana Bo3pacTaeT Ha MEXIYyHAPOTHOM PBIHKE
obecrieunT CTaOMIIBHBIA U KOHKYPEHTOCTIOCOOHBINA POCT SKOHOMHUKH.

[lpomomkass aHanM3 aBTOMATU3allMd OW3HEC-TIPOIIECCOB B cdepe pekiaMbl |
peam3anuy OT€YeCTBEHHOH Mpoaykiuu B Kazaxcrane, mpeactaBuM MHPOPMAIUIO B BHIE
TaOMUIBl W TpaduKka [UIsi HATJSAHOW WJUTFOCTPAIlMM  BIUSHHUS aBTOMATH3AaIlMM  Ha
HPEIPUSATHSI.

Tadauna 1 — Bausiane aBToOMaTH3aNMU HA KJIKYeBble NMOKA3aTeJH NpeInpusiTui
Ka3axcrana

IToka3arTeian Jlo aBTOMaTH3anuu ITocsie aBTOMATH3AUM
Poct nponax (%) 0% 12%
CHmwxkeHue onepainuoHHbix 3aTtpat | 0% 18%
(%)
Ckopocts 00pab0TKH 3aKka30B (qHEH) | 5 nHel 1.5 nus

Uctounnk: Otyer Komurera 1o cratucTuke MMUHUCTEpCTBA HAIIMOHAIBHOU
skoHomuku Pecny6nuku Kazaxcran, 2020 r.; HccnemoBanue HarmoHanbHOM mMmanaThl
npeanpuaumareneit "Arameken", 2021 r.
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CornmacHo nmanHbiM HamumonanbHOW manmatel nOpeanpuHumareneii  "ArtamekeH',
MPEANPUATHS, BHEIPUBILINE aBTOMATU3AIMIO B 00JaCTH PEKJIAMBbl U pealu3aluy MPOAYKIIHUH,
B CPEIHEM OTMEYAIOT YBEIMYEHHE Mpoaax Ha 12%. DTO CBs3aHO C paCHIMPEHUEM KaHAJIOB
cObITa 1 O6oJee 3PPEeKTUBHBIM MPUBJICUEHUEM KIMEHTOB yepe3 uudposbie miatdopmsl [19].
[lo nanubiM KomuTeTa Mo cTaTUCTUKE, aBTOMATU3AIMS MO3BOJSET CHU3UTH ONEpalMOHHbIE
pacxonsl B cpenHeM Ha 18% 3a cyeT onTMMM3alMM MPOLIECCOB M YMEHBIICHHS PYyYHOTO
Tpyna [20]. Bpemst 06paboTku 3aka3oB cokpaiaercst ¢ 5 1o 1,5 aHel, 4To moaTBep KaaeTcs
uccienoBaHusIMM KazaxcTaHCKOrO WHCTUTYTAa Pa3BUTHS HMHIYCTPUHM. ODTO 3HAYUTEIBHO
yJIy4IIaeT KIMEHTCKUNA CEPBUC U TOBBINIACT JIOSIILHOCTD noTpeduTeneit [21].

Mpacuk 1. nHamuka pocTa Npoaak NpeanpuaTuii A0 1 Noc/e asToMmaTusaunm B KasaxcraHe
14F
12%

12

10

CpedHuin pocT npofax, %

3%

ﬂ,(} aBToMaTunIalnn Mocne aBToMaTuIaunn
Mepwopg

Pucynok 1 - Jlunamuka pocta mpoaax IpearpusiTHN 0 U TTOCTe aBTOMATHU3alluH B
Kazaxcrane

[lo mamapiM oTyeTa Bceemmpnoro Oanmka o mudpoBoi skoHomMuke KaszaxcraHa,
aBTOMATHU3allMs CIIOCOOCTBYET OOIIEMY POCTY MPOU3BOAUTEIBHOCTH MPEANpusaTUit Ha 5—7%
[22]. HauGompmmii >ddexr ot aBTOMarH3anuM HaOIOgaeTcs B oOpabaThIBaroOIICH
MIPOMBIIINICHHOCTH W cdepe YCIOyr, TNe KOHKYPEHIIUS OCOOEHHO BBICOKA, M Tpedyercs
OBICTpOE pearnpoBaHHe HAa M3MEHEHHUs pbIiHKaA [23]. B kpymHBIX ropogax, Takux Kak AcraHa
u AlMaThl, YPOBE€Hb BHEJIPEHUS aBTOMATHU3ALMU BBIIIE MO CPAaBHEHUIO C OTAAJICHHBIMH
peruoHaMu, 9YTo 00yCIIOBICHO JIydIlIed HHPPACTPYKTYPOI U TOCTYTIOM K TEXHOJIOTHIM [24].

B 3akmioueHme MOKHO OTMETHTBH, YTO aBTOMAaTH3aIusl OM3HEC-TPOIIECCOB B cdepe
peKJiaMbl U peaii3alyd OTEYECTBEHHON MPOMYKIMHU SIBISIETCS BaXKHBIM CTPATETMYECKUM
HaIPaBJICHUEM JIJIS TIOBBIIICHHUS] KOHKYPEHTOCITIOCOOHOCTH U 3 (PEKTUBHOCTH Ka3aXCTaHCKUX
npeanpusTuil. BHepeHne COBpEMEHHbBIX TEXHOJIOTUI MO3BOJIIET ONTUMU3UPOBATH LEMOYKH
MIOCTAaBOK, MOBBICUTH TOYHOCTh MAPKETHUHIOBBIX KaMIIAHUM, YIYUYIIUTh OOCITYKHUBaHUE
KJIINEHTOB M COKPaTUTh ONEPALMOHHBIE PACXO/IbI.
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HecMoTpst Ha cCyliecTBYIOLIME BBI3OBBI, TaKM€ KaK HEJOCTATOK (PMHAHCUPOBAHUS,
HEXBaTKa KBATU(PUUMUPOBAHHBIX CHELUATUCTOB U PUCKH, CBSI3aHHbIE C KNOEpOEe30MacHOCThIO,
IoTeHIMan aproMarusaunu B Kaszaxcrane ocraeTcss 3HAUMUTENBbHBIM. ['OCylIapCTBEHHBIE
WHULMATUBBI, Takue Kak mnporpamma "lludposoir  Kazaxcran", CTUMYIUPYIOT
nudpoBuzanuo Ou3HECa MW CO3JAIOT OJArompusiTHbIE YCJIOBHUS JJIE  MOJCPHU3ALUU
SKOHOMUKH.

ABTOMATH3alMsl TO3BOJISIET OTEYECTBEHHBIM KOMIIAHMSM HE TOJIBKO YCIENIHO
KOHKYPHUPOBAaTh Ha BHYTPEHHEM PBIHKE, HO M BBIXOJUTh HA MEXKIYHAPOJHBIC TIOUIAJKH,
pacmmpsisi 3KCHOPTHBIM MOTEHIMAN CTpaHbl. KOMIUIEKCHBIM MOJAXOJ, COYETAIOLINI
UHBECTULIMM B TEXHOJOTWMH, OOy4YEeHHE MEepCOHalla W COTPYIHHUYECTBO C TOCYIApPCTBOM,
o0OecreyuT YyCToluMBOe pa3BUTHE Ou3Heca M YyKpersieHue mno3unui Kaszaxcrana B
r100aabHON YIKOHOMUKE.
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DIGITAL TRANSFORMATION OF PUBLIC SERVICES: HOW E-GOVERNMENT
CHANGES INTERACTION WITH CITIZENS

Annotation: E-government has emerged as a critical component of public
administration, leveraging digital technologies to enhance service delivery and citizen
engagement. This article explores the benefits and challenges of e-government, emphasizing
its role in transforming interactions between governments and citizens. Drawing on real-
world case studies from Estonia, India, and Kazakhstan, the paper examines successful
practices and areas for improvement. A structured framework for assessing digital
ecosystems is proposed to enhance inclusivity, efficiency, and transparency in public
services.
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E-government refers to the use of digital technologies by governments to provide
public services, improve administrative efficiency, and enhance transparency (Janssen et al.,
2013). According to the World Bank (2016), public services are defined as essential services
provided by the government to meet the needs of its citizens, such as healthcare, education,
transportation, and public safety. By fostering interactions between governments, citizens,
and businesses, e-government offers solutions to modern governance challenges, including
urbanization, globalization, and increasing citizen demands for accountability (United
Nations, 2020).

The adoption of e-government has transitioned from being an optional innovation to a
necessity for modern states. The United Nations E-Government Survey (2020) revealed that
over 65% of member states now provide essential public services online, reflecting its critical
role in public administration. However, the success of e-government initiatives depends on
various factors, including technological infrastructure, citizen-centric service design, and
digital literacy (Cordella & Tempini, 2015).

Despite its transformative potential, e-government implementation remains uneven
across regions, highlighting persistent barriers such as the digital divide, limited digital
literacy, and infrastructural challenges. This paper examines the benefits and challenges of e-
government, with a focus on its impact on public services and citizen engagement. Using
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case studies from Estonia, India, and Kazakhstan, the paper identifies best practices,
addresses challenges, and proposes a framework for assessing and enhancing digital
ecosystems to ensure inclusivity, efficiency, and transparency in public service delivery.

Analyzing the Transformation

The implementation of e-government has profoundly reshaped public service delivery,
fostering increased efficiency, transparency, and citizen engagement. Despite these
advantages, the process of digital transformation is not without its complexities, presenting
significant challenges that require careful consideration and strategic intervention.

One of the most notable benefits of e-government is the enhancement of efficiency in
public service delivery. By leveraging digital platforms, governments can significantly
reduce bureaucratic delays, enabling citizens to access essential services remotely and at any
time. For instance, Estonia’s X-Road system exemplifies the potential of integrated digital
infrastructure. This platform facilitates seamless data exchange across public and private
entities, allowing citizens to file taxes, access medical records, and perform other critical
tasks online, thereby reducing administrative burdens (United Nations, 2020).

Transparency is another pivotal advantage of e-government. Automated workflows
minimize human intervention in administrative processes, thereby reducing opportunities for
corruption. Moreover, open data initiatives enable citizens to access government records,
fostering accountability and trust. As Bertot et al. (2010) observe, transparency mechanisms
not only improve governance but also strengthen the relationship between citizens and public
institutions by making information accessible and actionable.

E-government also fosters enhanced citizen engagement through participatory
platforms and feedback mechanisms. These tools empower individuals to play an active role
In governance, transitioning from passive recipients of services to informed stakeholders. For
example, India’s MyGov platform provides citizens with opportunities to contribute to policy
discussions, submit ideas, and review proposed government initiatives. Such platforms
exemplify how e-government can bridge the gap between citizens and decision-makers,
creating a more inclusive democratic process.

Despite its transformative potential, the implementation of e-government is fraught
with challenges. One of the most pressing issues is the digital divide, particularly in regions
with limited infrastructure. This gap is especially pronounced in rural and underserved areas,
where inadequate internet connectivity and limited access to devices hinder the adoption of
digital services (Heeks, 2006). In India, for instance, the success of the Aadhaar biometric
identification program has been tempered by connectivity issues in remote areas, which
restrict its reach and impact. This highlights the critical need for governments to invest in
infrastructure development to ensure equitable access.

Another significant challenge is the disparity in digital literacy levels among citizens
and government employees. Many individuals, particularly those from older generations or
economically disadvantaged backgrounds, lack the skills needed to navigate digital platforms
effectively. This gap not only limits the usability of e-government systems but also creates
barriers to their widespread adoption (Margetts & Dunleavy, 2013). Kazakhstan exemplifies
this issue, with surveys indicating that a considerable proportion of rural residents struggle to
access online services due to insufficient digital education (Kassen, 2019). Addressing this
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challenge necessitates the implementation of comprehensive training programs and public
awareness campaigns to enhance digital competency across diverse demographics.

In addition to infrastructural and educational barriers, resistance to organizational
change poses a significant obstacle to the adoption of e-government. The transition from
traditional administrative practices to digital systems often requires substantial alterations in
workflows and governance structures. Resistance from employees, coupled with the
complexity of integrating legacy systems with modern technologies, can delay the full
realization of e-government’s benefits (Janssen et al., 2013).

The transformation brought about by e-government offers unparalleled opportunities to
modernize governance, improve service delivery, and enhance citizen engagement. However,
these advancements are contingent upon addressing the challenges that hinder its
implementation. By investing in infrastructure, promoting digital literacy, and fostering
organizational change, governments can harness the full potential of e-government systems.
The experiences of countries such as Estonia, India, and Kazakhstan demonstrate both the
opportunities and hurdles associated with digital transformation, providing valuable lessons
for other nations embarking on similar initiatives.

The role of e-government

E-government serves as the backbone of digital ecosystems, enabling the integration of
infrastructure, public services, regulatory frameworks, and citizen engagement. Positioned at
the center of a digital ecosystem, e-government acts as a cohesive force that facilitates
efficient and transparent service delivery while fostering collaboration between stakeholders
(Janssen et al., 2013). This interconnectedness is illustrated in Figure 1, which highlights the
core components and their relationships within the ecosystem.

Figure 1 - E-government within a digital ecosystem
The figure underscores how e-government acts as the nucleus of a digital ecosystem.

Technological infrastructure supports data flow and service delivery; regulatory frameworks
establish the legal foundation for operations; citizen participation fosters trust and

58
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engagement; and public services operationalize the system, delivering tangible outcomes for
individuals and businesses.

This theoretical framework is exemplified through practical applications in Estonia and
India. These case studies demonstrate how e-government can be tailored to address specific
socio-economic and cultural contexts, achieving diverse outcomes while also facing unique
challenges.

Estonia exemplifies a model of e-government that integrates advanced infrastructure
with high levels of transparency and trust. Its X-Road system ensures seamless data
interoperability between public and private entities, enabling citizens to access over 99% of
government services online. The incorporation of blockchain technology enhances data
security, further strengthening public trust (United Nations, 2020). Estonia’s e-residency
program extends the benefits of its digital ecosystem globally, enabling foreign entrepreneurs
to establish businesses within its jurisdiction. This initiative highlights how e-government
can drive economic growth and innovation beyond national borders.

India’s Aadhaar program demonstrates the scalability of e-government in addressing
the needs of a vast and diverse population. By providing biometric identification to over 1.3
billion individuals, the system has facilitated access to subsidies, financial services, and
public welfare programs (Margetts & Dunleavy, 2013). While Aadhaar has successfully
reduced fraud and improved welfare distribution, it faces significant challenges, particularly
regarding privacy concerns and connectivity issues in rural areas. These challenges highlight
the importance of robust legal frameworks and infrastructure investment to ensure equitable
access.

A comparative analysis of these case studies highlights both shared and unique
elements in their e-government ecosystems (see Table 1). Estonia’s success underscores the
importance of advanced infrastructure and transparent governance. India demonstrates the
scalability of e-government in a large and diverse population, albeit with persistent
challenges in privacy and connectivity.

Table 1 — Comparative analysis of e-government systems

Aspect Estonia India

Highly advanced, Mixed, with significant
Infrastructure . -

interoperable systems rural deficits

Open data and blockchain | Limited due to data privacy
Transparency

for trust concerns
Citizen Engagement H_|g_h participation via Growing, especially among

digital platforms urban users

Strong data protection and | Evolving laws to address
Legal Frameworks : . -

cybersecurity laws privacy issues

The comparative analysis reveals important lessons for policymakers. Interoperability,
as demonstrated by Estonia’s X-Road system, is critical for creating seamless and efficient
service delivery. India’s Aadhaar program emphasizes the importance of scalability while
underscoring the need to address connectivity gaps and data privacy concerns.
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E-government systems thrive when grounded in robust legal frameworks, inclusive
infrastructure, and citizen-centric designs. By focusing on these elements, governments can
build digital ecosystems that are not only efficient but also equitable and sustainable. These
lessons provide a roadmap for developing and improving e-government systems globally.

The Kazakhstan Context

Kazakhstan serves as an illustrative case for exploring the challenges and opportunities
associated with e-government in a developing context. The country has demonstrated
significant ambition in advancing its digital transformation agenda, particularly through the
"eGov" platform. While considerable progress has been made in modernizing public
administration, issues related to digital inclusion, public trust, and infrastructure disparities
continue to shape the success and limitations of these initiatives.

Kazakhstan’s "eGov" platform has integrated over 400 government services online,
providing citizens with access to essential functions such as tax filing, business registration,
and healthcare appointments. The platform has also incorporated mobile applications, which
have made services more accessible for urban populations with high internet penetration
(Kassen, 2019). Additionally, biometric systems, including facial recognition technology,
have been implemented to enhance the security and efficiency of service delivery.

Despite these advancements, significant disparities remain between urban and rural
areas in terms of internet connectivity and digital literacy. Urban centers, such as Almaty and
Astana, benefit from reliable high-speed internet and a digitally literate workforce, which
facilitates the adoption of e-government services. However, in rural regions, where internet
access is often unreliable and digital skills are less prevalent, the adoption of "eGov" services
has been slow. This urban-rural divide highlights a critical challenge in ensuring equitable
access to e-government services (United Nations, 2020).

Public trust in Kazakhstan’s digital systems also remains a significant barrier. Many
citizens’ express concerns about data privacy and the potential misuse of personal
information, which affects their willingness to engage with online platforms (Kassen, 2016).
This skepticism reflects broader issues of governance and transparency that must be
addressed to improve public confidence in digital initiatives.

Cultural factors further influence the adoption of e-government services. Traditional
governance structures and a preference for in-person interactions persist in certain regions,
slowing the transition to digital platforms. This cultural dimension underscores the need for
tailored awareness campaigns that emphasize the benefits of e-government while addressing
specific concerns related to privacy and system reliability.

Kazakhstan’s centralized government structure allows for the rapid implementation of
digital policies, yet it also necessitates inclusive strategies to ensure that all segments of
society benefit from these advancements. Lessons from global leaders, such as Estonia’s
interoperable data systems or India’s biometric identity initiatives, could inform
Kazakhstan’s approach to scaling its e-government services effectively. However, these
practices must be adapted to Kazakhstan’s unique socio-economic and cultural landscape.

Addressing the urban-rural divide, enhancing digital literacy, and fostering public trust
are critical priorities for Kazakhstan’s e-government development. Investments in rural
infrastructure, comprehensive training programs, and the establishment of robust data
protection frameworks will be essential to bridging existing gaps. With continued innovation
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and an emphasis on inclusivity, Kazakhstan has the potential to position itself as a leader in
digital transformation within Central Asia.

Conclusion and recommendations

E-government has emerged as a transformative force in modern public administration,
reshaping how governments interact with citizens and businesses. By integrating
technological infrastructure, public services, regulatory frameworks, and citizen engagement,
e-government fosters efficiency, transparency, and inclusivity. However, the successful
implementation of e-government is not without its challenges, as seen in the case studies of
Estonia, India, and Kazakhstan.

The analysis highlights critical lessons from these examples. Estonia demonstrates
how advanced infrastructure and transparent governance can create a trusted and efficient
digital ecosystem. India’s Aadhaar program illustrates the scalability of e-government in
addressing the needs of a large and diverse population but also underscores the importance of
robust legal frameworks to protect privacy and ensure equitable access. Kazakhstan’s
experience reveals the necessity of tailoring e-government solutions to local socio-economic
conditions while addressing disparities in infrastructure and public trust.

Despite its potential, e-government continues to face significant challenges.
Infrastructure gaps, particularly in rural areas, remain a persistent barrier to equitable access.
Limited digital literacy among both citizens and public officials reduces the effectiveness of
digital platforms, while concerns about data privacy and security hinder public trust in e-
government systems. These challenges call for comprehensive and sustained efforts to ensure
that the benefits of e-government are accessible to all.

Addressing these challenges requires a multifaceted approach. Investments in
infrastructure are essential to bridge the digital divide, particularly in rural and remote
regions where connectivity remains limited. Enhanced digital literacy programs targeting
citizens and public officials can ensure that users have the skills necessary to engage
effectively with e-government services. Strengthening legal frameworks to safeguard data
privacy and ensure cybersecurity is equally critical, as trust in digital systems is a
prerequisite for widespread adoption.

E-government platforms must be designed with accessibility and inclusivity in mind,
ensuring that all citizens, including marginalized groups, can easily navigate and benefit
from digital services. Interoperable systems, such as Estonia’s X-Road, can serve as a model
for seamless data exchange between public and private entities, reducing redundancies and
improving service delivery. Encouraging public participation through open data initiatives
and feedback mechanisms can further strengthen the relationship between governments and
their citizens, fostering transparency and accountability.

The path forward for e-government involves continuous assessment and improvement.
Developing a structured framework to evaluate digital ecosystems will provide policymakers
with the insights needed to refine their systems and address emerging challenges. This
framework should focus on metrics such as service accessibility, user satisfaction, and
operational efficiency, ensuring that e-government initiatives remain responsive to the needs
of society.

E-government holds immense promise for transforming public administration into a
more efficient, transparent, and inclusive system. By addressing existing barriers and



«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

embracing innovation, governments can create digital ecosystems that promote social equity
and resilience, ultimately enhancing the quality of life for their citizens. The ongoing
commitment to collaboration, adaptation, and progress will be essential to unlocking the full
potential of e-government in the digital age.
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METOABI UCITOJIB30OBAHUA NCKYCCTBEHHOTI'O UHTEJIVIEKTA B
3JEKTPOHHOW KOMMEPIIUH

AHHoTaums: B craThbe mpejcTaBiICH aHAJIM3 HAyYHBIX ITyOJIMKAIUH, MOCBSIICHHBIX
NPUMEHCHUIO METOJIOB HCKyccTBeHHOro wuHremiekta (M) B cdepe smeKTpoHHOU
komMepiuu. Ocoboe BHUMaHUE YJIEICHO MCCIICIOBAaHUSAM, BBIMOJIHCHHBIM B Ka3zaxcraHe, a
TaKk)Ke B CTpaHax OJIFDKHEro M JaJIbHEr0 3apyOekbs. PacCMOTpEHBI TEKyIIHME TCHACHITUH,
po0OJIEeMBl M TICPCIIEKTHBBI MCTOIb30BaHus VW B anmekTporHOM KomMMepiuu. Llens paboTsl
— BBISIBUTH OCHOBHBIC HaIPABJICHHUS MCCIICIOBAHUN W ONPEICINTh BO3MOKHOCTH Pa3BHTHSI
nanHoit ooxactu B Kaszaxcrane.

KiaroueBble ci10Ba: 3JEKTpOHHAS KOMMEPIIMS, NCKYCCTBEHHBIH MHTEJUICKT, Hay4YHBIC
UCCIIEJOBAHUS

DNeKTpOHHAsT KOMMeEpIHS — 3TO OW3HEC, CBS3aHHBIM C TOKYIKOW W IPOJaKeH
TOBapOB M YCIyTr TOCpeACTBOM HHTepHeTa [2]. OHa sBiseTcs oAHOW U3 Haubosee
JVHAMUYHO pAa3BUBAIOUIUXCS OTpacield COBPEMEHHOW JKOHOMMKM W 3a IIOCJIEIHHE
JNECATWIICTUS ~ CTOJIKHYJIaCh ~CO  3HAuUMUTENbHbIMH  u3MeHeHusMu [1]. HMHrerpauus
HMCKYCCTBEHHOI0 HMHTEJJIEKTa CTAJIa OJHOM M3 KIIIOYEBBIX M3MEHEHUU B uHayctpuu. U
MO3BOJISIET KOMITAHUSIM YJIYYINIaTh TOJIb30BATENbCKUI OMBIT M ONTHMHU3UPOBATH OM3HEC-
nporeccbl. CKyCCTBEHHBI MHTEJUIEKT CTaj KJIIOYEBBIM WMHCTPYMEHTOM JJi MOBBILIIECHUS
3¢ (HEeKTUBHOCTH Omepanuii 1 KOHKYPEHTOCIIOCOOHOCTH Ha Ti00ajJbHOM pHIHKE. B ycroBusx
1 poBoi TpaHCHOpPMAIINK AKTyaTbHO U3y4YeHHE MET010B puMeHeHusi M B anmekTpoHHOM
KOMMEPIIMM M UX OTpakeHUe B HayuyHOUl nurteparype KaszaxctaHa u cTpaH OJUXKHEro U
JAJILHETO 3apyOeKbsl.

AHanu3 MpoBEIeH Ha OCHOBE 0030pa HAY4YHBIX IMyOauKkanwuii 3a nepuoy ¢ 2018 mo 2023
roJibl. bEUTH paccMOTPEHBI CTAThU M3 PEIEH3UPYEMBIX KYPHAIIOB, MaTepUAIbl KOH(EPECHITHIA
U JIUCCEPTAIMOHHBIE MCCIEIOBaHMS, JOCTYIHBIE Yepe3 MeXIAyHapoJHble 0a3bl JAaHHBIX U
HalMoHallbHbIe MH(popManronHbie pecypebl Kazaxcrana. Kpurepusimu otOopa mocimyKuiiu
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pPEIEBAaHTHOCTh TEMATUKU W 3HAYUMOCTh pE3yJIbTaTOB HKCCIENOBaHUN B o0JacTH
npuMeHeHnss MM B 371eKTpOHHON KOMMEpLIMH.

B 3apyOexHbIX HCCIeI0BaHMUSIX HAaOMIOAAETCs HMIMPOKUNA crekTp npuMeHenus MU B
AJEKTPOHHOM  KOMMEpLUMH.  3HAuyWTEJIbHOE  BHUMaHUE  yJAelseTcs  pa3palboTke
PEKOMEHIATEeIbHBIX CHCTEM Ha OCHOBE QJIrOPUTMOB MAIIMHHOTO OOydYeHHS ISt
MepCOHAIM3alMKM  TPEJIOKCHUN | TOBBIIEHUS KOoHBepcuu mnpojax [4]. OOpabotka
€CTECTBEHHOTO S3bIKA UCTOJB3YETCs ISl CO3/JaHUsI 4aT-00TOB U BUPTYAJIbHBIX TOMOIITHUKOB,
YTO YJIy4IIaeT B3aUMOJCHCTBUE ¢ KIMEHTaMU. Mojienu Tiy0oKoro o0ydeHus MPUMEHSIIOTCS
JUISL TIPOTHO3UPOBAHUS CIIPOCA, ONTHUMHU3ALMM 3aI1aCOB U YIIPABICHUS LEMOYKAMH MOCTaBOK.
AHanu3 TOBEIEHUs TOJIb30BAaTEIEH C HCMOJIb30BaHMEM MeToj10B MM momoraer u3yyarhb
MOKYIATEIbCKUE MATTEPHBI U COBEPIICHCTBOBATH MApKETUHrOBbIe cTpateruu [4]. Kpome
TOTO, pa3pabaThIBAIOTCA CHUCTEMbI OOHAPY>KEHHMsSI W TMPEIOTBPAIICHUS MOIICHHUYECKUX
JEUCTBUM B OHJIAMH-TPAH3aKIUSAX, TTOBBIIIAsE 0€30MaCHOCTh YJIEKTPOHHOU KOMMEPITUH.

B Takux ctpanax xak CIIA, Kutait u rocynapcrsa EBporbl, uccienoBanus B 00actu
U B 31eKTpOHHON KOMMEPIIMH OXBaTHIBAIOT 00JIEE CIOKHBIC ACTIEKTHI, BKIIOUAsl dTHYECKUE
BOIIPOCHI, 3aIUTY JaHHBIX U IPUMEHEHHE KBAaHTOBBIX BhIYUCIIeHUH [5]. KpynmHble komnaHuu
AJIEKTPOHHOM KOMMEpIIMHU, Takue Kak Amazon u Alibaba, mHBeCTUpPYIOT 3HAUUTEIIbHBIC
cpeactBa B pazutrue WU, 4To crocoOCTBYyeT YCKOpPEHHIO WHHOBamuii B orpaciau [1].
HccnenoBanusi MOKa3bIBAIOT, YTO 3HAYWTENIbHAS JOJISI PUTEHIIEPOB B ITUX CTPaHaX YXKe
BHE[pUJIa WM akTUBHO BHeapsieT MU B cBon OusHec-monenu [1].

B Kazaxcrane uccienoBanusi B o0nactu npumenenus MU B anekTpoHHON KOMMeEpIIUu
HAXOJSTCS Ha 3Tare aKTUBHOrO pa3BUTHs. COTJIACHO UCCIEAOBAaHUIO, MPOBEAEHHOrO B 2023
roJly Cpelu Ka3axXCTaHCKHUX pUTesiepoB, 42% U3 HUX YKE HUCIOIB3YIOT TEXHOJIOTUU H
pemiennst Ha ocHoBe MM [3]. OcHoOBHBIE HampaBieHUs HAYYHBIX pabOT BKIIOYAIOT
aJlanTalio PEKOMEHAATENbHBIX CUCTEM C YYETOM KYJIBTYPHBIX U SI3BIKOBBIX OCOOCHHOCTEMH
HallMOHAJbHOTO pbIHKA. Co37aroTcsi 4aT-00ThI C HCIIOJIB30BAaHUEM METOJ0B 00pabOTKH
€CTECTBEHHOT'0 SI3bIKAa JUISl YJy4ILEeHHs MNoanepkku KiueHToB. [lo stoii mpuumne, 56%
Ka3aXCTaHCKUX PUTCUJIEPOB CUMTAIOT, YTO OCHOBHOE IMPEUMYILECTBO HCIOJIb30BaHus MU
3aKJII0YaeTCsl B yIyYIIeHWHW OW3HeC KOMMYHHKAlMM C KiaueHtamu [3]. Muorue
npeacTaBUTeNn HCcnoip3ytoT MW nns ananusa 1ieneBoil ayauTopu U X norpedHocrei. B
JIOTIOJTHEHUHW aHaln3 OOJIBIIUX JTaHHBIX SJEKTPOHHOW KOMMEPIIMU TIO3BOJIAET BBISBIATH
TPEHAbl U MPUHUMATh 0OOCHOBAHHBIE CTPATErMUYECKUE PEUICHUS CHIKasi PUCKH [3].

OpmHako CymiecTBYeT psja mpoOieM, 3aMmemistioniux BHeapeHue MU B ameKTpoOHHOM
kommepiuu Kazaxcrana. OnHoM U3 OCHOBHBIX SIBIISIETCSI OTPAHUYEHHOCTD JIaHHBIX: HEXBATKa
KAueCTBEHHBIX U PEMPE3CHTATHUBHBIX JAaHHBIX OTPAHHUYMBACT BO3MOXKHOCTH OOYyYCHHUS
moxaenerr UM [3]. Taxxe Habmomaercs nedUIMT KBATH(PUIIMPOBAHHBIX CICIHAINCTOB B
obomactu MW wu awanm3a maHHblX. HWHQpacTpyKkTypHBIE OTpaHHYEHUs, BKIIOYas
HEJIOCTATOYHYK) JOCTYITHOCTh BBIYMCIIUTEJIBHBIX MOIIHOCTEW, MPEMSATCTBYIOT pealu3aluu
MacIITaOHBIX TPOEKTOB [3].

CpaBHuBasg HayuHble mnyoOnukauuu Kazaxcrana u 3apyOeXHBIX CTpaH, MOXKHO
OTMETUTh HEKOTOpPbIE OCOOEHHOCTU. B MexXayHapoAHBIX paboTax HIMPOKO HCIOIB3YHOTCS
nepenoBbie Metonbl U, Takue kak rimybokoe oOyuenne(DL) u HelipoHHBIE ceTH, BKIIIOYAs
pexypperTtHbie (RNNs) u cBeptounsie (CNNs) nHeiiponHsie ceTu. [5]. Kaszaxcranckue
HCCIICIOBAHUSI Yallleé OCHOBBIBAIOTCS HAa 0a30BBIX aITOPUTMAx MAIIMHHOTO OOYy4YEHHUs U



«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

Central Asian
Scientific
Journal

OpPUEHTHPOBAHBl HA TMPHUKIANHBIE 3aJadM, CBSA3aHHBIE C aJanTalueld CyLIECTBYIOIIHNX
pelieHnid K JIOKaJbHOMY PBIHKY. B 3apyOexHbIX MyOIuKaIusix aKTUBHO TMPUMEHSIETCS
MEXKIUCIMUIUIMHAPHBIA TOAX0J, oObenuuswomuit M ¢ SKOHOMHKOHM, NCUXOJIOTHEH W
COLMOJIOTHEN [4], UTO MOKa MEHEE PACIIPOCTPAHEHO B Ka3aXCTAHCKUX UCCIICIOBAHUSX.

JUis moBblIeHHsT ypoOBHS ucciaegoBaHud B KaszaxcraHe HE0oOXOIMMO pa3BUTHE
HAay4YHOH HUH(QPACTPYKTyphbl, BKIIOYas CO3JaHUE HCCIEOBATEIbCKUX ILIEHTPOB H
naboparopuli, crnennanusupytonuxcs Ha WU u  snextpoHHOM KoMMmepruu. BaxHo
AKTUBU3UPOBATh MEXAYHAPOIHOE COTPYIHUYECTBO, YYaCTBYS B COBMECTHBIX NPOEKTaxX MU
oOMEHE OIBITOM C 3apyOeKHbIMH Kosuleramu. [1oAroToBka KBanu(pUIMPOBAHHBIX KaJIpPOB B
obnactu UMW u cTUMyIMpoBaHHE MOJIOABIX YYEHBIX K HMCCIIEOBATEIbCKOW JESATENbHOCTU
CTaHyT 3aJlOTOM JaJIbHEWIero mporpecca. lIpuBiieueHHe rocyaapCTBEHHBIX M YaCTHBIX
WHBECTUIIMN 111 (UHAHCUPOBAHUS HAYUYHBIX IIPOCKTOB TAaKXKE SBISETCS KIHOYEBHIM
(akTOpOM YCHENIHOTO Pa3BUTHS.

B 3axnroueHnn npuMeHEHNEe UCKYCCTBEHHOTO MHTEIUIEKTA B 3JIEKTPOHHOW KOMMEPLIUH
OTKpBIBAET MIMPOKUE BOZMOXKHOCTH JIJIsi Pa3BUTHS OM3HECa U YIyUlIEHUS TOTPEOUTETHCKOTO
omnbITa. AHAJIM3 HayYHBIX MyOJMKAIMUA TOKa3all, 4YTO, HECMOTPS Ha pa3iuyus B Maclitade u
riyOuHe uccieaoBanuii, kak B Kazaxcrane, Tak u 3a pyOexoMm HaOI0AaeTcsl pocT HHTEpeca
Kk oroi tematuke. Jlig KazaxcrtaHa BaXKHO YCWINTh HAy4YHYK) AaKTUBHOCTb, pPa3BHUBAaTh
MEXTYHAPOJIHOE COTPYJHUYECTBO M HWHBECTHUPOBATH B MOATOTOBKY KBaTU(DUIIMPOBAHHBIX
CHEIUAIKNCTOB. JTO MO3BOJUT MHTETPUPOBATHCS B INIOOATIbHBIE TEHACHIIMM U 00ECIEeUnTh
KOHKYPEHTOCIIOCOOHOCTh HA MUPOBOM PBIHKE 3JIEKTPOHHOM KOMMEPIIHH.
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Kyp6anos Ouier UabLieBuu
He3zaBucumsblil uccnenoBaresb
(r.AnmmaTtsl, Kazaxcran)

AJITEBPA DKOHOMHUKHA

AnHoTanus: Anredpa DKOHOMUKH - Ppunocodckas JokTpuHa. Teopust Bcero.

Conepxxanue

Yacts 1. Matepus u Undopmanus

Yacts 2. Monens pu3nyueckoit peaqbHOCTH

Yactse 3. CTpykTypa MaTepuu

Yacte 4. Moxenns [lo3naBaemoii PeasirHOoCTH

Aemop paccmampueaem Aneebpy IKOHOMUKU Kak pazeumue uoei [lemoxpuma u
Kanmopa I'eopea.

B nannoit cratee paccmarpuBaercs Yacte 1 Mmarepuana - koHuenuus AnreOpbl
DKOHOMUKH.

Marepuan KOppeKTUPYETCH, TOTMOTHSIETCS.

Urto ects Matepus ?

Yro ects Uudopmarius ?

OcHoBa ocHOB MoJienu Mupo3naHus.

OTBeT Ha ATOT BONPOC (PyHIaMEHTAIBHO BaXKEH.

OOBEKTOM WM TTPOLIECCOM, KOTOPBhIE MOKHO (hOpPMAalI30BaTh, MOXKHO YIIPABIISATh.

VYnpasienue npoHU3bIBaET Bce Chephl )KU3HEACSITEIIbHOCTH YeIOBEKA.

Cemvs, paboma, buznec, oouecmaso, 20cyoapcmeo, HayKa - 6ce dmu 001ACmu MONHCHO
U OONICHO  paccCMampueams  CK803b  NPU3My  YHNPAGIEHUS  MAamepualbHblMu U
HeMamepuaibHbiMu 00beKmamu U npoyeccamu.

Kitaccuueckass Monenb yrnpaBi€HUsI MPENyCMATPUBAET BBINOJIHEHUE YIPABISIONINX
MHCTPYKIIMA Ha OCHOBaHMM TMOCTynaromed wuHdopmamuu. A JUisi pacrno3HaBaHUS U
KJaccuukaruu HHPOpMaIud HEOOXOUMO CTPOTHH M BCEOOBEMITIOIIUMA OTBET Ha BOIPOC:
KaKoBa cyIiHocTh Matepuu u Madopmaruu

KaroueBbie caoBa: Teopus Bcero, Anrebpa sxoHOMHKH, Mojenb MUpO3aHUS,
dunocodust HAyKn

0O0630p

Teopus Bceero:

. Pazneasier u popmanusyer IloznaBaemoe u Hemo3znaBaemoe

. YcranaBausaer I'panunsi [loznaBaemoii PeasibHocTH

[Ipeononenne rpaHuIbl HE BO3MOXKHO.

B Tom umciie, HEBO3MOXHO YCTaHOBUTH (DaKT BHEIITHETO YIIPABICHUSI CUCTEMOM.

. Onpeneasier Ilo3nanue kak mnpouecc dopmaamzaunu DU3NYECKOH
PeanibHOCTH

B ToM uwmcie ynpasznHser, elaeT JMUIEHHBIM CMbICHA, BbIpaxkeHue «Hayuynoe
MTO3HAHUE.
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° YrBep:xknaer - Bpems kak 3jgemeHT Pusnyeckod PeaqbHOCTH He
CyLIEeCTBYET

CoBpemeHnHas (pusuka onepupyeT GaHTOMHBIMH TEPMUHAMU U MTOHATHUSAM:

- nepBas MPOU3BOAHAS 110 BPEMEHH, CKOPOCTh

- BTOpAasi IPOU3BOHAS IO BPEMEHU, YCKOPEHUE

- cuia

- UMITYJIbC (PU3UYECKOTO Tena

- SHEPrus

o Ipennaraer moxenb Pusnveckoii peajsbHocTu (I'mnoresa)

WHBAPUAHTHOCTh CKOPOCTH CBETA
- KBAHTOBbIE AP (DEKTHI
Pazgensier u popmanusyer nonsaruss Unpopmauusa u Marepus
o0wvekT MHdopmanuu
- o0BbekT Marepuu
Yuupuuupyer nousatue Bzaumopgeiicreue 00bexktoB Matepuu
- 00bekT B3aumonencreus
° IIpenocraBisieT HHCTPYMEHTAPHUH JJIA CO3AaHMS NMPOrpaMMHBIX Mojejei
00beKkTOB U npoueccos Ilo3zHaBaemoii PeaibHoCTH:
- HEOpraHM4ecKue OOBEKTHI U MPOLECCHl UX B3aUMOICHCTBHUS
- OpraHu4eckue OOBEKTHI U MPOILECCHl UX B3aUMOICHCTBHUS
- HKOHOMHYECKHE OOBEKTHI U MPOIECCHl UX B3aUMOICHCTBHUS
- COLMAJIBHBIE CTPYKTYPBI U ITPOLECCHI UX B3aUMOJCUCTBUS
KOTHUTUBHBIE MPOLIECCHI
O0benunsieT, yHUBEPCAJbHO, 00JIACTH MMO3HAHUS
buzuka
- ouomnorus
SKOHOMUKH
COLIMOJIOTHS
- IICUXOJIOTHS
Pa3nesnsier 00/1aCTH NO3HAHUS
¢u3nka, MoieIMpoOBaHUE MPoLeccOoB Mpoucxoasamux B ['opuzonte CoObITUit
- uHpopMaTHKa, MHPOpPMALIM MTOJIyYeHHAs B IPOLIECCe TTO3HAHUS

O6bexTel Martepun, Undopmaruu, BaumoaeitctBust o0pa3yroT 3aMKHYTYIO CUCTEMY
[To3naBaemas PeanbHOCTB

He cymectByer Mopenu, cnocoOHO# BeIfiTH 3a Tpanuilsl [losHaBaemoi PeansHocTn

Horauus

Anredpa SKOHOMHUKH PacCCMATPUBAET MPOCTPAHCTBO U BPEMS Kak €IMHOE 4-X MEpHOE
MIPOCTPAHCTBO.

du3nuecKkoe NPOCTPAHCTBO MPUHUMAETCS JJISI ONPEETECHHOCTH 3-X MEPHBIM.

OOBEKTBl W MPOILECCHl «PA3MEIIECHHBIE» B 3TOM MPOCTPAHCTBE TaKXe HMEOT 4
n3mepeHuss. COOTBETCTBEHHO, MPHU U3JIOKEHUHU HUCMOJb3YIOTCS BBIPAKEHUS «CYILECTBOBA,
BO3MOKHO CYIIECTBOBAJI, BO3MOKHO OYJIET CYIlIECTBOBATH).

Omnpenenum psajg NOHATHIA UCXOAS U3 HHTYUTHBHBIX MPeICTABJIEHUI 0 HUX
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Mamepuanvruiii 06vexm Amom,  monexkyna, Oakmepus,  Opycox  memalnnia,
geslocuned, 4enoeex, 4eno8eyecKull KoJIeKmus, COYUYM,
Conneunas cucmema, Beenennas

HUngopmayus 06 obvexkme Bces ungopmayus 06 obvexkme, komopas dOviia u3eecmua,
Mo2na Oblmb U38eCMHA, B03MONCHO CINAHEM U38eCMHOU

Ilapamemp obvexma Cobcmeennvie cgoticmea, Kauecmsa 00beKma, Onucauue
0bvexma 6 mepmMuHax

Tepm Tepmun, epaghuveckuti cumsoJ, Cl080, MHONCECHBO CIO8 U
m.0. ObveounHeHue mepmos u mepm 00ObeOUHEHUsl CHOBA
6yoem mepm

Cumeon byoem ucnonvszosame kax 0b6o3nayeHue 60abUWO20 HUCIA,
Komopoe Ha OaHHbIU MoMeHm A6715emcs
Heonpeoenennwvim. [lpu smom 6 6yoywem, moxcem ovimo
ONnpeoe1eHHo 00 KOHKPEMmHO20 3HAYeHUs Ul OCHAamscsa
He onpeoesieHHbIM.

MHOXEeCTBO BCEX TEpPMOB, KOTJa-Tu0O0 CYIIECTBOBABIINX, CYIICCTBYIOUIUX WU
OyIyIux CyImecTBOBaTh, 00bEIMHUM B MHOXKECTBO

T{term;;i = 1,00}

MHokecTBa YKCeN €CTh MOJAMHOXKECTBA MHOXKECTBA T
[Ipumem MHOXeCTBO T CYETHBIM, T.€. CYIIECTBYeT OHEKTHMBHOE OTOOpaKCHHE B
MHOXXECTBO LEJIbIX UHucCen T — Z
M cooTBETCTBEHHO MHOKECTBO BCEX MHOXKECTB MHOKeCTBa T 0003HAYuUM B(T)
Ha B(T)noctpoum cucteMy MHOKECTB
X{@,{X;;i =1,00}}
OTBEYAIOIINUX TPEOOBAHUIO
BC€ DJIEMEHTHI MHOXKECTBA X; Pa3JINYHBI, Vi
MHOECTBO X; COAEPKUT MUHUMYM JBa DJIEMEHTA, Vi, Hampumep {0,1}
[Ipu 3TOM MHOXK€ECTBa X; MOTYT HONIAPHO MEPECEKATHCH.
3amaiiM MHOXECTBO MHBEKTHUBHBIX (DYHKIIMA P M3 MHOXKECTBA Sm B IOJMHOXECTBA
MHOKECTBa X
P(Sm) = X,P{p;;i = 1,m}

T.€. Vsm BBIIIOJIHIAECTCA
Jlx;x € X;
psm){™ '

3l-cywecmeyem eOUHCMEEHHbILL

OyHKIHUIO p ¢ OOJACThIO 3HAYEHWI X; Ha30BeM MmapameTpoM oObekTa Marepuu,
COOTBETCTBEHHO 00JIACTh 3HAUYCHUI HA30BEM HECYIIUM MHOKECTBOM MapameTpa p

O0bexkT Marepum, MJIs KOTOPOro, p(sm)=@;Vp€eP SABJIAECTCHd HEHU3BECTHBIM
00beKTOM
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Nupopmanusa u Marepust
B kavectBe mpeamMerHoil oOnacTu D, BO3bMEM KOHEUYHBIM 00Bem IIpocTpancTBO -
Bpems ¢ 3akinroueHHBIM B HEM Berectsom
D L= V@ * CLSun

['opu30HT cOOBITHI pa3fenseT NpeaMeTHYI o0jacTh Ha JBe yacTu - [lpomwioe u
bynymee

= Ny, * sA
HZ{S Hz *S
At =0
Martepus Bce BemiectBO St cOCpenoTOYEHO BHYTPH TOPU30HTA
coObITHs Hz
Nudopmarius ®aHTOMHBIE 00BEKTHI (PU3UUECKON peaTbHOCTH

amP,amF «cywmectByromue» B [Ipomnom u bynymem
HazoBeM WHpopmanueit A
A > UamP + UamF
sm sm

A E3
Mpownoe byoylwiee
Hz:e =n,*sA
Ve «—
I
Coun 1 sm;: Sun @) smy: Sun
O
C C |[smy, =amF
I 1 Wi
i€ |smy=amP+0 |
@
@)
P
u ick amP St amF:L |
|
{ \ Q
\ DL )
C |smiy, = amF + @
c
i smy,, =amP + 9
e C
i |
v g l ® l l
t=0 toyn =0 ty At=0 ¢t CLoyn t
HZzopu3oHT cobbiTui SAATom ApucToTens Vy = constO6vem B GBpems cosgaHus LBpewms npegnonaraemoe

O0bexT MaTepuu
PaccmaTpuBaeTcsi KOHEUHOE MHOMKECTBO OOBEKTOB MaTepuu pacroyiOKEHHbIX B
npeamMerHou odnactu D L

69
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A S
Sm{sm;;i = 1,02}

O6bexT Matepuu 3anumaet o0beM B [IpoctpancTBo-Bpems

V,=VxAt
V,=V=*0 00BEKT HE CYIIECTBYET
V, =04t 00BEKT HE CYIIECTBYET

r7e At €CTh BpeMs CYIlleCTBOBaHUS 00bekTa MaTtepuu (4-x MEepHBIH 0OBEKT)

[IpencraBum Bpems At Kak t = [Ipouutoe + Hacrosimee + byaymee
WIH B BUJIE «BEKTOpa» Bpems oL = pL + 7L + fL
CYILLIECTBOBAHHUS

«yMHOXXHM» 00BEKT Matepun Ha Bpewms oL = pL + 7L + fL
CYILLIECTBOBAaHHUS

Cocrosinus o0bexTa Matepun

sm(@,d, D) HEBO3MOXKHBIM 00BEKT, HYJIb-00bEKT
sm(amP,amF, @)  3alpeleHHOE COCTOSHHE
sm(@, @, St) HEONPE/ICIICHHOE COCTOSIHME, BO3MOXKHO CYIIECTBYIOIIHMM, HO
HEU3BECTHBIA 0OBEKT
sm(amP, @, @) 00BEKT CYIIECTBOBAJI B MPOIILJIOM
sm(amP,@,St) 00BEKT TUKBUAUPYETCS B TEKYIIHI MOMEHT
sm(@, amF, @) 00BEKT BO3MOXKHO OYJET CYIIECTBOBAThH
sm(@, amF, St) 00BEKT CO3/1aeTCs B TEKYIIUIl MOMEHT
sm(amP,amF,St) ~ O0BEKT  CyIIECTBOBAI, CYILIECTBYET, BO3MOXHO  Oyner
CYIIIECTBOBAThH
ITapameTpsbl 00bexkTHI Matepun  sm(P;;i = 1,m)
P, KOOPAMHATHI 00bEKTa B E>
P, 00BEM B IIPOCTPAHCTBE E>

CTPYKTYypa (OIUCaHHE)
MOBEPXHOCTH ((popmyia)

Mmacca
LBET
P; TeMIIepaTypa
DIEKTPUYECKHUM 3apsij
P, Lena

NupopmannonHoe Te10 00bekra Marepuu

Pazgenum BpeMmsi CyliecTBOBaHMS cL Ha n OJJUHAKOBBIX OTPE3KOB C KOOPJMWHATAMU IO OCHU
BPEMEHU:

cL(ty, ..., ty, ..., t,) , TAE t;, - TEKYLLIHI MOMEHT BPEMEHU
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YMHOXHMM napaMeTpsl 00bekTa MaTepun Ha BpeMsl cL 10 IpaBUIly YMHOKEHUS MAaTPHULL

- Pl ﬂ P1
sm*cL:( : >*(t1---t;)+<;>*1+< : >*(tk+...tn)=
Bn 7] By

Py Pry ) Py - Pin
= &+ = i [+l )H F o
Pm,l mk @ P;l,k Pm,n
P1,1 1_,k
amP=0+| : = i Nudopmanus Hcropus
Ppi o Pk
@
St=St+]|: Marepus HNudopmaiius oTcyTCTBYET
@
Pfk “+ Pin
amF =0+ =~ Nudopmarus drrouepc
P?’T’l,k “+ Pnn

O6benunenne uHpopManuu o [Ipomiom u byaymem HazoBem HubopmarmonHoe

Tesno oobekTa Marepun

Am = amP + amF
and:
s mro6oro o6bekTa Matepuu, CripaBeIJIuBO CIEAyIONee BhIpaKeHNe

Piy -+ PROPH - Py
sm(Am, St) = St + . i :
Pm,l Pn;,kﬂpr-rl-l,k Pm,n
IIpeoOpa3oBanue Marepuu

Bcest MaTtepust HaxoauTcsi B 'opu3oHTe COOBITHIL, KOTOPBIN XapaKTEpPU3yeTCs KaK:

& =Ny, xsA

Hz{™ 40 2 g

O6bem IN'opuzonrta coOwiTHii 17151 D) COCTABIISIET:
|Hz| = Vo * ey, = Vo * (4t = 0)

Bce npeoGpasoBanus V), Marepun npoucxomst B ['opusonte coObiTnii Hz

Vp, {Vk; k € N}: Slrjnsml— - Sl#lsmj;St(Sm) = const

KoanuecTtBo BemecTBa u cBSI3aHHOTO ¢ HUM /[BHKEeHUA OCTAKOTCH HEU3MEHHBIM.
Cocrosinue nokos VD; 3amperueHo.
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IMpou3senem pasouenne od6aactu D; (B IepBOM NPUOIMIKEHUH - TOKPBITHE D))
D/{D;;i = 1,k}; D; N D; = B; Vi, j

OnemeHT D; , j —Ttoro pa3ouenus HazoBeM O0bekToM B3aumoneiictrus - Peakrop

Re[V,V,AT]
O0bekT B3aumopeiicteus. YepHbli AIUK
Re, O0BbeKT B3aUMOACHCTBUS o0veM IIpocTtpancTBo-Bpemsi, B KOTOpOM, B T€UEHUH
BpeMeHU AT TPOUCXOAUT B3aUMOJECHCTBHE OOBEKTOB
Marepun.

Re popmanusyer noHusaTue «Yepuoid Aumink»

Hz D Re[V,V,AT = 0] MCTUHHBIN Re, 00OBEKT B3aUMOACHCTBUS, I VV > 0
s BB
Hz:e =n. *sA
Vo >
78 G B smy: Sun smy: Sun H
I 1 : — — — __() i - = __
i O] ]
i AT AT S ]
O | i
| — — o | AT AT i
| QO ||
B | o ]
B | ar AT AT - = o
e | AT > |
| ] AT O AT |
| || ) ol
| — - AT ]
3 | IR |
i i AT — 5 —
i || = AT AT AT ||
| I AT H
i AT AT i
g | C |
= i il
)
M ® ° l l—»
t=0 tSun =0 tk tk CLS'U,TL
Re[V,V,AT > 0] WH(GOPMAIIMOHHBIN Re, pacIpOCTpaHEHUE CBOMCTB Hz Ha MPOIIECCHI

npu AT >0
V, npeobopa3zoBanue Bxoasimux o0bexkToB MaTtepuu

/2
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Re[V,V,AT]: (Q,X,Y) - (Q,Z) or (Q,X,Y)Re(Q,2)

Karteropumu peakropos:
Re[Vp,, Ve, AT](Sm) = (Sm) CoOcTBeHHBIN peakTop 001acTu D,

Re[V,V,AT](9,8,90) » (3,8) =0 [Tycroit peaktop, Hynb ob6nactu D,
Re[V,V,AT](Q,X,Y) = (Q,X,Y) = 1z, EnuHuUYHBIN peakTop

Re[V,V,AT](%,8,9) - (Q,2) 3anpeneHHbI peakTop
Re[V,V,AT1(Q,X,Y) = (0,9) 3anpeneHHbI peakTop

OCHOBHOE TOKIECTBO peaKToOpa Re
Amg + Amy + Amy + Sty + Sty + Sty = Amg, + St = Amg + Amy + Sty + St
BELIECTBO, U CBA3aHHOE C HUM JIBUJKEHUE, COKPALIAIOTCS

AmQ + AmX + Amy = AmRe = AmQ + Amz

*+ V(x,5§=y=+z)Volume
xZJS S'nll Re:V S"ll
In(Q.X.Y) ar 0ut(Q.2)
sm;y, sm,,
x,s| | | t
tl tZ !

Peakrop, apudpmernka

Ske IIOBEPXHOCTh PEAKTOpa
AT~,AT* neBas u paBast rpaHULBI peakTopa 1mo AT

e PeaxTop 3anumaer 06beM B [IpocTpancTBo-Bpems, 4-x MepHBI 0O0BEKT
e Peaktop paboTaeT B COOTBETCTBUU C 3aKOHOM COXPAHEHUS BEIIECTBA

Onepanus cjaoxkenus ‘+’°

CroeHne peakTOpOB BO3MOKHO pu ycioBun  Re; ) Rey, # @
V,AT

aCCOIMAaTUBHOCTH (Re; + Rey) + Res = Re; + (Re, + Reg)
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HE KOMMYTATUBHOCTH (B O0IIIEM clTydae) Re; + Re, + Re, + Rey

CnoxeHnue IByX U 0oJiee peakTopoB OyAEeT peaKTop Re; + Re;, = Rej :

Ciio)keHne peakTopa ¢ MyCThIM PEAKTOPOM Re; +0 =0+ Re; = Req

MIpU ATOM Vs <V +V,; AT; < ATy + AT,
OOpaTHbIii peakTop [(Q,X,Y)Re(Q,Z2)]* = (Q,Z)Re™1(Q,X,Y)

* HE JUIs JIF0OOT0 peakTopa CyIlIeCTBYET OOpaTHBIM
o AD, 14 IpakTUYECKUX LIEJIEN HE 3aMPEIIAET, HO COCTOSIHUE MTOKOSI 3alPEIIEHO
* €IMHUILIA JUISl KQXKI0I0 PEakTopa COOCTBEHHAs!, CHHOHUM «TOXJIECTBEHHOE OTOOpaKeHUE

CrnoxxeHue peakTopa ¢ 00paTHbIM Re+ Re ' =(Q,X,Y)Re(Q,X,Y) =1
Re '+ Re =(Q,Z)Re(Q,2) =1
CrnosxxeHue peakTopa ¢ eIMHUYHBIM

Re+1=(Q,X,Y)Re(Q,Z2)+ (Q,X,Y)Re(Q,X,Y) HE CYIIECTBYET

1+ Re=(Q,X,Y)Re(Q,X,Y)+(Q,X,Y)Re(Q,Z) = (Q,X,Y)Re(Q,Z) = Re
Pazymeercs, pe3ysbTar onepanuii €CTb HOBBII PEaKTOpP, C HOBBIMHU ITapaMeTpaMHu.

AccoUMAaTUBHAA LeNb PEaKTOPOB
HekoTopoe MHOKECTBO PEaKTOPOB, CBSI3aHHBIX MO CIOKEHHUI0, 00Pa3yIOT YIOPSA0YECHHYIO
IIEMb, B CBOIO OUEPEIb, SBISETCS PEAaKTOPOM

YRe; = Repyq
n

OO0BeauHeHne 1enei, KOTopble 00Pa3yIoT CBA3HBIN rpad, B CBOIO 0YepEIb SBISCTCS
peaKTopoM

UYRe; = Repymaa

mn

TepmuHbl, 0003HAYEHUSA

OR OOnexTuBHasg PeanbHocTh. beckoHeyHoe, HE TTO3HABAEMOE, HE
dbopmanuzyemoe

AR [To3znaBaemas PeanbHOCTB
Sys Cuctema. ['unorernueckas monens Ouznueckoi PeanbHocTH
Gro123,. I'pansb [lo3HaBaemoii PeanibHOCTH
Gy [Ipeononenne HEBO3MOXKHO
Gryos, [Ipeononenne BO3MOKHO, TOCTpoeHneEM Moaenu
AEmin Mogpens [loznaBaemoit PeanbHocTH
Sm Marepus
A Nudopmarus
SA BemectBo. Atom  Apuctorens  (/leMokpurta), THIOTETHYECKUI

MHUHUMAJIBHBIA 00BbeKT AR
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Hz ["'opu30HT COOBITHI («KKBAaHTOBBIN YPOBEHbY CUCTEMBI)

E3 EBKIIMZ0BO 3-X MEPHOE IIPOCTPAHCTBO

Vo Koneunslii 06beM npoctpanctsa E3

D, [IpenmetHnast obnacTh, JOKanM30BaHHbIM 00BbeM IIpocTpancTBO-Bpems-

BemectBo

sm O6bexT Matepuu

St dusznyeckoe Teno oobekra Marepuu, Cratyc

Am Nudopmanmonnoe teno oobekta Marepuu

N

cL Bpewms cymiectBoBanusi o0bekTa Marepuu

CLsyn Bpewms cyniectBoBanusi o0bekra Marepuu - Conile

P; [ —TbIil mapameTp (cBOICTBO) 00bekTa MaTepuu

Re PeaxTtop, 00bekT B3aumoaeiicTBust

74 OmnepaTop B3anMOJICUCTBUS, MpeoOpa3oBaHue

Q DKCIUTyaTUpyeMble O0BEKTHI

X OOBEKThI, KOTOPbIE BOUAYT B COCTaB HOBOTO 00BEKTA

Y JIuxkBUIUpYEMbIe 0OBEKTHI

Z Co3naBaeMble OOBEKTHI

C Bpewms co3nanust o6bexkta Matepuu

T} Tekymee Bpems cymiecTBOBaHUs o0bekTa Marepuu

L [Ipenmnonaraemoe BpeMs cyliecTBOBaHUSI 00bekTa MaTtepuu
Cnucok Jureparypsbl:

1. Bepemarun H.K., IIlenp A. - Hawana teopum MHOXeCcTB - MockBa

MzparensctBo MITHMO, 2012 - 112 cTpanwuil.

2. Kypb6anos O.U. - Anrebpa Oxonomuku. Monens [loznaBaemoit PeanpHOCTH.
Yactp 1. OcHOBHBIE MON0KEHUS -7/ cTpaHUll - CBUIAETEIBCTBO O PETUCTPALIMU ABTOPCKOTO
npaBa. Pecniybnuka Kazaxcran, Ne50231 ot 7.10.2024
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BUOJIOI'USA FBIJIBIMJIAP - BUOJIOT'HYECKHUE HAYKH - BIOLOGICAL
SCIENCES
90X 639.2/.3

Kyp:kbikaeB ZKymarassbl

KIIC «bII FOO»

C® 3epTxaHa MEHIEPYIIICl, a.III. F. KAHIUJIAThI,
(Acrana k., Kazakcran)

DedesioB Bukrop Baragumuposuy

KIIC «bII FOO»

C® Ilerpomnasi K. Tipek MyHKTI MEHIe€pyILiCi
(ITerponasi k., Kazakcran)

AxmennnoB Cepikodaii HalimanOaeBu4
KIIC «bII FOO»

C® FpUTBIMH KBI3METKEDI,

(Acrana K., Kazakcran)

COJITYCTIK KABAKACTAH OBJIBICBIHIAFBI PE3EPBTI KOPIAFBI CY
AMJBIHAAPBIH BAJIBIK IIAPYAIIBLIBIKTEIK MAKCATBIMEH KOJJAHY

Anparna: J{on kazipae OalbIK MIapyambUIbIFEl CallaChIHIA OaNbIK KoHE Oacka Ja cy
KaHyapJiapbl KOPBIH INAFblH Cy alJbIHAApBIHIA Taijara achlpy ©Te KOJAaMChI3 Karmaiijia
TYpFaHbIH alTyra MoxOypwmiz. JXKanmbl, O1371iH €TIMI3IH COJITYCTIK aiiMaKTapblHJa, aTarl
aritcak Conryctik Kazakcran oOibIchl IIeHOEpiHAE, CaHATTapbl ol KYHre JAeHiH
OenruriHOGTeH Cy aWABIHAApPBI KETKUIIKTI, OJap THAPOJIOTHUSIIBIK, THIAPOXHUMUSIBIK
KOPCETKIMTEpIMEH, ©OCIMIIK 0acy HIeHreliMeH, a3bIKTBIK KOpPBIMEH, HXTHOdayHa 0oy
0onMay BIKTUMAJIBIFBIMEH anmyaH Typmi keneml. Cy alablHOApbl JEMEKIN, OV >Kajlbl
ataymMeH 013 e3eH, KeJl, Cy KOWMachl, TOFaHnIap, Oererrepiai araMbI3. AJIJIBIHFBI €Keyl
TaOWFU Cy aWJbIHIApBl 00JICa, COHFBUIAPHI JKACAH/BI Cy alJIbIHIApbIHA KaTajbl. ATayFaH
aliMaKTa Cy aWJIbIHIApPBIHBIH €Ki Typi A€ JKeTKUTKTi, Oyn Makanaga 013 2023 Kbuibl
KEPTUTIKTI KapaxxaT O0eJiHYIMEH 3epTTEreH Cy alJIbIHAAPbIH TAIKbUIAYAbl KOH KOPIIK, J19J
OCBhl Makajaza 013 »acaHIbl Cy aWJIbIHIapbIHA KOHUT Oeiik, oFaH OipHemie cebem Oap.
OmnapawiH imiHzAeri eH 0acThIChl, OYHIAN Cy ailabIHAAphl MOPQOIOTUIIBIK, THAPOIOTHSIIBIK
JKaraIapbIMEH OalbIK MAapYallbUIBIFBIH T€3 apajia MHTCHCUBTI JKOJIFA KOIOFa bIHFANJIBL.

KinTTi ce3nep: xacanasl cy aliibIHIApHI, TOFAH, OOTET, TUAPOXUMUSIIBIK CHITATTAMa,
a3bIKTHIK KOPBI, UXTHO(]ayHa.

[larpiH Cy alibIHAAPBIH 3€PTTEY/IIH TaFbl Ja Oip eMec OipHEIIe MaHBI3ABLUIBIFE Oap,
oJlap OanbIK KOPJIAPBIH aHBIKTANl OHBI OHTAMIIBI KOJeMre JeHiH amapy KoHe OWOTYPILTIKTI
Cakray.

OKOJOTUSAIBIK JKaFaaipl OaralaHFaHHAH KEWiH ojlap op TYpJi caHaTTapra OejiHe|,
CHOPTTHIK (9yECKOMIBIK) OabIK ayyay, Kej-Tayapibl OalblK ecipy HeMece KOCINTIK OalbIK
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ayJayJbl YUBIMIACTHIPY, Kelbipeyaepl MyiaeM OalbIKIIapyallbUIbIKTHIK aifHaJIbIMHAH THIC
KaJTybl Ja MYMKIH.3€pTTEATEH Cy ailIbIHAAPbIHbIH JKaJIlbl CUIIATTaMaCHhI.

Martepuan men ogictemesnep. Contycrik Kaszakcran o0inbichl meHOepiHae Oec
’KacaHabl Cy aWIbIHBI 3€pTTENAl, onap AKXKap aylaHblHJIara balTy3 aybuibl MaHBIHJAFbI
berer Nel »xone berer Ne2, F. MycpenoB ayaanbiHga opHanackana JKapken Oereri,
Alipipray aynanbiHgarbl Kypkaparam e3eHiHae opHaiackaH ToraH Ne2, VYonuxaHos
aynanbiHaarbl beret No5.

3epTTenreH acaHIbl Cy albIHAApbl apHAJIbl THUOTI OOJBIN IIBIKTHI, OJIap ME3TUIAl
TYPZAE Keyil KaJblll TYPAThIH Cy aFbIHAAPHI MEH OyJ1aKTap/ibl O6reTTeN CalbIHFaH.

3epTTenreH kacaHAbl Cy aWAbIHAApBIHBIH Makcumanjbl Tepenairi 0,35-ten (berer
Ne2) 6,5 m -re pneiiin Gapabl (XKapxen Oereri). Jlonm kazipae Nel xone Ne2 OGererrepi
yaKbITILIA ©31HIH OalbIKIIapyalIbUIBIKTBIK MaHbI3AbUIBIFBIHAH aPBUIBII TYP JAeyre Heri3 0ap.

3eprreynepae JOCTYpIi YKaJIIIbI KOJIAHBICTHI TUAPOXUMUSIIBIK [1],
TUAPOOUONOTHSNBIK [2] JkoHe wuXTHONOTUILIK [3, 4] omictemenep kommanawl. Cy
ChIHaMaJIapBbIHBIH THIPOXUMUSIBIK Tanaaysl Kaparanaa k. XKIIC «9xoHyctey» xyprizuii.

Kecre 1 3eprTenren cy aiiabiHAapbl MOP(OMETPHUSACHI

Tenis . Cy .. Karamay Karamay
Cy aiiapIHbI JIeHreliHeH a? JIBTHbL ¥3bIHILIFLL, Keniri, CBI3BIFBIHBIH CBHI3BIFBIHEIH
OMIKTIT1, M aHH;);HH’ o A Y3BIH/IBIFbI, KM JTaMyBbl
berer Nel
(baiiTy3 a., 64 51 0,85 0,06 5,33 6,6
AKOKap ayaaHbl)
berer Ne2
(baiiTy3 a., 56 0,5 0,02 0,04 0,057 0,7
AIOKap ayaaHbl)
Kypxkaparaiu eo.
fi%aifpﬁ? 317 31 1,10 0,30 4,44 2,25
ayJ1aHbl)
Kapken Gereit
(F.Mycpenos 194 99 1,34 0,45 4,54 1,29
ayJlaHbl)
Bberet Ne5
(YonuxaHnos 94 25 1,32 180 2,53 1,43
ayJJaHbl)

XKanmer 3epTrenreH xacaHAbl Cy aWAbIHAAPBIHBIH aynaHbl 160,6 ta Gonmel. Cy
alJIbIHApbl ayJaHbl ayKbIMIbI TYpJI€ albIpMalIbUIBIKTBI 00k, MbICaibl, berer Ne2
(batiTy3 a., Axxap aymanbel) aymaHbl 3eprrey OapwickiHaa HeOopi 0,5 ra OGomnca, XKapken
oereti (F.MycpenoB aynansl) 99 ra-ra aeiiin 6apapl . 1 -1 KecTee 3epTTENreH ¢y alIbIHaap
cunammamachl KenTipiireH. bapaeirer 5 skacannmpl cy auasiHmapsl 3eprrenai: berer Nel
(baiity3 a., Axxap aynansi), berer Ne2 (baiity3 a., Axxap aynansl), Kypkaparam e. Toran
Ne2 (AwtpipTay aynansn), Kapken 6ereit (F.Mycpenos aynansn) xkoHe berer NoS5 (Yonuxanos
aynansl). Bykin 3epTrenreH kacaHbl Cy allibIHIApbl apHaJbl TUNTI OOJBIN, ME3TUIAl TYp/l
Keyill KajlaTblH IIAFbIH Cy aFbICTapbl MEH Oyiakrapibsl Oererren caiblHFaH. byHnai cy
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alabIHaApblHA Cy K31 OOJbIIl KOKTEMI1 Kap epireHieri coJjl IIaFblH Cy arbICTapbl MEH

OyaKTap/1aH KeJeTiH Cy.

3epTTenreH Cy alAbIHAAPBIHBIH MaKCHUMalabl TepeHairiMakcuManbHble TIIyOWHBI, Ha

uccienoBanubix B 2023 roay o3zepax, Haxoawiuch B mpeaenax oT 0,35 m-men berer No2

(baiity3 a., Axxkap aymansi) 6,5 m-re XKapxen 6ereit (F.MycpenoB aynansi) qeiin 005
Kecre 2-ne Conrycrik Ka3zakcTtaH o0OJBICBIHAAFBI 3€PTTENT€H JKACAHIBI  CYy

allIbIHAaPBIHBIH TUAPOJIOTUSAIIBIK CUITATTaMaTaphl KENTiPUITeH.

Kecte 2 — Herisri ruipos1orusijibIK CHIIATTAMAJIAPBI

N Maxkcuman bt Oprta tepenniri, | O6bemM BOAHONM MacCCHI,
Cy alifpIHBbI Iy 3
TEPEHIri, M M MJTH. M

berer Nel (baiiTy3 a., AKxap 13 09 0.0459
ayJlaHbl) ’ ’ ’
berer Ne2 (baiity3 a., AKxap 035 02 0.0011
ayJlaHbl) ’ ’ ’
Kypkaparam o. Toran No2 35 57 0.90
(AilblpTay ayaHbl) ’ ’ ’
Kapken 6ereit (F.Mycpemnos 65 38 529
ayJlaHbl) ’ ’ ’
beret N5 (YonuxaHoB ay/iaHbl) 2,8 2,0 0,475

berer Nel (baiity3 a., Axxap aynanbl) kone berer Ne2 (baiiTy3 a., AKxap ay/aHbl)
3epTTey Ke3iHAE KOJAMChI3 THUIPOJOTHSUIBIK TOPTINTEPIMEH CHUMATTANIbI, OJapJIbIH
MaKCUMaJIIbl TepeHIiri 1,5 M-eH acmajbl, OCbIFaH Oopai OJIapAbIH THAPOJIOTHUSIIBIK TOPTiOi
OaJIbIK IIapyalIbUIbIFbIHA KOJIAWCHI3 €KeHIH KOPCETII TYP.

I'uapoxuMusiIbIK MapaMeTpIiepid Tajaaay

3epTTenreH cy aWbpIHIAphl CYJApbIHBIH MUHEPAIJaHybl 3-KecTe KOpPCETKeHAEeH KeH
KelneMme aybITKbII Typ, 556 mr/mvi-nen (Berer Nel) 8417 mr/mm3-re (Berer Ne2) neiin
Oapanpl, Oy JKacaHIBI Cy alBIHIAPBIH €Kl TOomKa Oeyryre Ooiaabl - TYIIBI KOHE allbliay
Cylibl Cy aabiHAapbl. SIFHU, 3epTTey Ke3eHi kepcerkimTepimeH berer Ne 1 sxome No2,
Kapken Gereti OanbIKIIapyalIbIIBIKTHIK CY aiIBIHIAPHI TaJlallTapblHA Call eMec.

Cy aifnpIHbIHAAFRl OPTaHBIH KBIIIKBULIBI-CUITUI JKaFgalbl, 0acka ce30€H OpTaHBIH
nopMeHal peakuusachl (pH) campicThipManbl TYpAETi TYPaKTHUIBIFBIMEH CHUIATTalaibl Ja
013111 cy ainbiHaapbiHaa pH kepcetkimrepi OGedTapanTbira >KaKblH OOJBIN TYp, SFHU 7-HIH
MaHbIH/IA.

Kecre 3 - 3eprTTeiirex cy ailibIHIAPbIHBIH XUMUSUIBIK KOPCETKIIITEPI

EplTlJ‘IFeHgl"aS, Buorenni Kocmarnap, Ilepmanra MuHepa
o MI/IM MI/IM HATTHI
Cy aiipIHBI pH SU— JaHYBbl,
9 3
CO, 02 NH4 NO2 NOs M/ M3 M/ M
Beret Nel (Baiitys a., 67| 041 | 6,87 | 1,03 0,008 <0,3 10,6 2085
AKKap ayaaHbl)
Beret Ne2 (Baiitys a., 67| 046 | 6,98 | 045 2,190 <0,3 12,8 8417
AKKap ayaaHbl)
K¥p1<apafa1n O-TOFaH | o6 | 041 | 6,56 | 069 | 0,061 <0,3 5,0 556
Ne2 (AliplpTay
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ayJlaHbl)

XKapxken Gereir
(F.Mycpenos ayaansr | 6,6 | 0,38 7,11 | 0,79 | <0,006 | <0,3 13,2 7163
ayJlaHbl)

Berer Ne5

6,7 034 | 7,19 | 0,43 | <0,006 | <0,3 11,0 688
(YonuxaHoB ay/aHbl)

Kecre 4 - 3eprreqreH cy aiabIHAApbl CYbIHBIH HOHAbI KYpPaMbl MeEH
MHHEPAJIAHYbI

Cy Kepmexrini | Kameum | Maram | Xmopunre | Cymnbdarra

Kanuii+uar
o o I'uapokxapboHaTT p
Al IbIHBI

Hi,
mr/am°

Tl, ", H, P, D !
Mr-9kB./nm° | mr/mm® | mr/ome Mr/ M3 Mr/ a3 ap, Mr/am

Bberer Nel

(baiitys a.,

Axxap
ayJlaHbl)

11,5 110 73 886 264 220 518

berer No2

(baiitys a.,
Axxap
ayJlaHbl)

55,0 531 346 3279 1919 403 1933

Kypxkapara
I ©. TOFaH

No2 4,35 53 21 96 106 189 83
(AtteipTay
ayJ1aHbl)

Kapxen
Oereir

(F.Mycpen 50 52 29 275 4311 262 2224

OB ay/IaHbI
ayJ1aHbl)

Bberet Ne5
(Yonuxano 5,45 46 38 181 43 262 111
B ayJIaHbI)

3eprrenren cy aiapHgapel kepmekriniri 4,35 mr-sks/am3-nen (Toranm Ne2) 55,5 mr-
skB/mve-re (Berer Ne2) neitin Gapajbl, o1 JereHiMi3 opTa KepMEKTi MEH ThIM KEpPMEKTi
apaJbIFbIH/IA.

IlepMaHTaHATTHI TOTBIFBIN KopceTkimi (5,0-13,2 mr/nm®) opraHuKansIK 3aTTap OOJIyEI
HOpMara cail )KOHE COJl KOFaphIJIaybIMEH CHUTIATTANIA IbI.

AMMOHUN KaTHOHIAp KOHIIEHTPAIUSACH OalbIKIIAPYyalIbUIBIKTBIK CY alabIHAaphl
TanabbiHa caii kemeni (0,43-1,03 mr/mm®) tek Berer Nel-me TamanmTaH achlll TypraHbI
Oaitkanapl. Hutput e HuTpaTTap Kypamsl OOiBIHIIIA HOpMara cail 00 IbI.

Cynarbl epireH oTTeri Menmepimes ge (6,56-7,19 mr/nm®) 3epTTenren ciy aiaslHaapsl
OasbIK TYpJepiHiH 0achIM KONMIUTIrT MEH OMBIPTKACHI3IapFa d0JeH KOJAMIbl opTa OOJBII
TaOBIIABI (1 KoHE 2 KecTe).

3epTTey HOTHXKECI OOMBIHIIIA OaTBIKIIAPYAITBUIBIKTHIK Cy aiabiHaapbiHbiH [IIMK -nan
acybl Maruuii Goieiama (30 mr/am3-neH actam) eki cy aiJbIHBIHAA, XJOPTATEpP GOMbIHIIA
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(350 mr/mm3-men actam) Gip cy almbIHBIHAA XKOHE Cyib(arrap OolibHma (350 Mr/aM3-nen
acTaM) €Ki Cy alpIHIapbIHaa Tipkenai (4-kecre).

XKanmel, TrUAPOXUMUSIBIK MapameTpiepl OoOibIHIIA 3€pPTTENAreH JKacaHAbl Cy
KoWMasiapbl ~ OalbIKTapJblH JKEKe TYPJEpiHIH MeEKeHJeyiHe o0JeH KOJalibl e
TYKbIpbIMAyFa OOJIabl.

ABBIKTBIK KOPBI JKaFAaiibIH T2y

Cy ecimikTepi. 3epTTENreH KacaHrIbl Cy ailAbIHAapbl ©CIMIIKIEH 0AaChUTYbl TOMEHT1
neunreine, 0-nen (beret No2) 10%- ra neitin (JKapken Oereti, berer NoS5) >xoHe eciMikiieH
0achUTybl OOPAIOPIIBI TUMTI OO IBI.

300MIaHKTOH. 3EpPTTENIreH >KacaHAbl Cy aWJbIHAApbIHAA TIPKEJITeH 300IUIaHKOH
TaKCOHOMMUSUIBIK KYpaMbl 3-KecTe/ie KeNTipuUIreH

Kecte 5 - 3eprresiren cy aiAbIHAAPbIHAAFbI 300IIAHKTOHHBIH TAKCOHOMHUSJIBIK
KYpaMbl

BerveT Nel BerVeT Ne2 | Kypraparaui o. Kapxen Gereit berer Ne5
Takconnap (baiirys a., | (Bairy3 a., roran Ne2 (F.Mycpenos (YonuxaHoB
AKxap Axxap (AitbipTay
Ay IaHED) Ay IaHED) Ay IaHED) ayJlaHbl ay/1aHbl) ay/1aHbl)
Svimbipakmap
Brachionus angularis i N i 4 i
(Gosse)
B. quadridentatus
hyphalmiros + + + - +
Tschugunoff
Filinia longiseta i i i + i
(Ehrenberg)
Hexarthra fennica
(Levander) i ) ) ) ]
Keratella quadrata
(O.F. Muller) " " ] * *
K. cochlearis
cochlearis (Gosse) i " " ) *
Polyarthra luminosa i i N i i
Kutikova
Tapmaxmypmmoliap
Bosmina kessleri N i N i )
(Uljanin)
B. longilostris (O.F.
Muller) * " ) i *
Chydoruss phaericus i i N i i
(Muller)
C. pulchella (Sars) - - - - -
Daphnia galeata (Sars) - - - - +
Daphnia longispina
(O.F. Muller) " " " " *
Daphnia pulex (Leydig) + + + + +
Leptodora kindtii i i 4 i )
(Focke)
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Moina
mongolica(Daday)

Sida crystallina (O.F.
Muller)

Eckexaaxmuoinap

Cletocamptus
retrogressus

Cyclops vicinus Uljanin + +

Cyclops sp. - - + - -

Diaptomidae sp. + +

Eudiaptomus
graciloides (Lilljeborg)

Eucyclops
serrulatus(Fischer)

Macro cyclops (Claus) - - - - -

Mesocyclops leuckarti

(Claus) + + + + +

Mesocyclops sp. - - - - -

Takcongap 6apJibIFbI 7 9 13 8 9

3epTTenreH cy aiablHAapbl 300IUIAKTOH KypamblHa KEH TaparaH TypJiepl Kipi,
ojlapabpl YyII TomKa Oeiyre OoJiajbl: 3BIMBIPAKTap, TAPMAaKMYPTThI KOHE €CKCKasKThI
masHTopi3aAuiep. Kanmel Oec kacaHAbl Cy aWIbIHBIHIAA 300IUIAHKTOHHBIH 20 TaKCOHBI
TIPKEJ1, OHBIH 6 TYpl — 3BIMBIpAKTap, 8 TYpi — TApMAKMYPTTHI )KoHE 6 Typi — €CKEKasKThI
IasTHTOPI3ALIED.

300MIaHKTOHHBIH anyantypauiiri Kypkparam e. Toran Ne2-ne Gaikanasl — 13 TakcoH,
KaJIFaHJapbIH/IA J1a TYPIIUTIK OalKabI 7-9 apalbIFbIHIa TAKCOHAAP TIPKEIIl.

6-xkectene 3epTTENreH Cy aWbIHAAPBIHAAFEl 300TUIAHKTOH HETIrl TONTAPBIHBIH CaHBI
MEH OuJICaIMaFbl KeJTIPiUITeH.

Kecre 6 - 30nnIaHKTOH Heri3ri TONTAPBIHBIH CaHbI MeH Onocaiamarbl (Canbl, C.
MbIH AaHa/m°; Buocaamarsl, B., r/m®)

N 3bIMBIpaKTap TapmakMypTTHUIAD Eckekaskrbiiap Bbapiibirbl

Cy aiipIHbI C 5 C 5 C 5 C 5
borer Nel (baiirys a., 236 | 001 | 294 125 | 176 | 047 | 706 | 173
AKoKap ayJaHbl)
borer Ne2 (baiirys a., 271 | 001 | 241 089 | 218 | 105 | 730 | 1,95
AKoKap ayJaHbl)
Kypraparaur 0. Toran Ne2 | 1 4 | 901 | 26,7 0,75 136 | 046 | 567 | 1,22
(AiipIpTay ayaHbl)
XKapken Gereirt
(F.MycpenoB ayaaHbl 40,3 0,02 50,9 1,84 32,8 1,43 1240 | 3,29
ayJlaHbl)
berer No5 (Yomuxaxos 272 | 001 | 407 109 | 202 | 078 | 881 | 188
ayaHbl)

300m1aHKTOH caHbl 56,7 MbiH faHa/M° (Toran Ne2) 124,0 meig mana/m® (XKapken
Oereri) apaybIFbIHIA OOJIJIbI, >KOHETE JIOMUHAHTTBUIBIKTBI TapMaKMYPTTHIIASHTIPI3ALIED
KOPCETTI.
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3oomnankTon OuocanMarsl 1,22 r/mM® (Toram Ne2) 3,29 r/m® (XKapken Oereri)
apanbiFrbiHAa O0nnabl. JIOMMHAHTTBHIK TaHBITKAH COJ TapMaKMYpPTThUIAP, 300TUIAHKTOHBIK
TONTAHYJIa 3bIMBIPAKTAP YJIECI 6TE€ TOMEH €KEH1 OaillKasbIIl TYp.

3000eHTOC. 3epTenreH YKaCaH]Ibl cy alpIHAAPBIHAA O6eHrodayHachl
HacexkomaapmeH(Insecta), paxooOpazueiMu (Crustacea), MajoOIIETUHKOBBEIMU YEPBIMHU
(Oligochaeta),  cymikrepmen  (Hirudinea)  ractpomoarap  (Gastropoda) — sxoHe
KockapHakThutapMeH (Bivalvia) kenripinren. 5-xectene 3epTTENreH Cy ailIbIHIAPBIHIAFbI
3000€HTOCTBIH TAKCOHOMUSIIBIK KYpaMbl KEATIPLITEH.

Canbl xafplHAH €H Ken Typ TipkenreH. JKaimbl Makpo3300€HTOC OKUIJIEPIHEH €H
KeHiHeH Tapanransl Chironomus plumosus Linnaeus, o OYKiI Cy aiiibIHIaPbIHAA KE3CCE/Il.

Kectre 7 - 3eprreiireH Cy aMIbIHAAPBIHAAFBI 3000€HTOCTHIH TAKCOHOMHUSJIBIK
KYpPaMbl

beret Nel beret No2 Kypxkaparamr e.

(baiity3 a., | (baiiTy3 a., ToFaH Ne2
Axxap Axxap (AiteipTay
ayJlaHbl) ayJlaHbl) ayJlaHbl)

Kapxen Oereit berer Ne5
(F.Mycpermos (YVonuxanos
ay/IaHbl ay/1aHbl) ayJIaHbl)

Tom, Typ

Gastropoda

Lymnaea stagnalis

(Linne) i i i ) "

Physa
adversa(Costa)

Bivalvia

Colletopterum

anatinum (L., 1758) i ) ) * )

Oligochaeta

Tubifex tibifex(O. F.
Miiller)

Hirudinea

Glossiphonia
complanata - - - + -
Linnaeus

Erpobdella
octoculata Linnaeus

Crustacea

Gammarus lacustris
(Sars)

Insecta

Caenis horaria
Linnaeus

Enallagma
cyathigerum - + + - +
(Charpentier, 1840)

Chironomus
plumosus Linnaeus

Trichoptera sp - - - + -

Corixidae sp - - - + +

Ephydridae sp. - - - - -
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Bapabirel
TAKCOH/AAP:

8-kecTeie 3000€HTOCTBIH HET13I'1 TONTapbIHbIH CaHbl MEH OMOCAJIMAFbl KEJTIPUITEH.

Kectre 8 - 3eprreiireH cy aMabIHAAPBIHAAFBI 3000€HTOCTHIH TAKCOHOMHUSJIBIK
KYpPaMbl

Mollusca Oligochaeta | Hirudinea | Crustacea Insecta bapJibIFsl
C b C b C b C b C b C b

Cy aibIHbI

berer Nel

(baiiTy3 a., 0 0 0 0 0 0 212 | 522 | 662 | 3,12 | 874 | 8,34
AKKap ayaHbl)

Bberer Ne2

(baiiTy3 a., 50 | 0,60 0 0 0 0 0 0 2162 | 5,59 | 2212 | 6,19

AKKap ayaaHbl)

Kypkaparai o.
ToraH No2

(AitsipTay
ayJlaHbl)

150 | 1,88 0 0 0 0 0 0 2987 | 6,75 | 3137 | 8,63

Kapken Gereit
(F.Mycpenos 12 | 0,26 0 0 87 | 2,34 0 0 399 | 3,27 | 498 | 5,87
ayJlaHbl ay/1aHbl)

Berer Ne5
(YonuxaHos 25 | 0,76 0 0 12 | 0,30 0 0 562 | 2,97 | 599 | 4,03
ayJaHbl)

3o06entoc canbl 498 nanma/m?> (OKapkenm 6ereri) 3137 pnana/m®> (Toran Ne2)
apanelFblHaa 6onabel. buocanMak GoiibiHina ayeITky 4,0 r/m? (BeretNe5 ) 8,63 r/m? (Toran
Ne2) apanwirbiaga 60161, backIMIBUTBIK KepceTkeHi INsecta ToOb1 60 Ik
Cy auiovinOapuviHbly mpogmuliviebina 6aza Oepy. 9-kectene Cy aWAbIHIAPBIHBIH a3bIKTHIK
KopbIHa Oara Oepiiesi.

Kectre 9 - 30011aHKTOH KoHE 3000€eHTOC OMOCaJIMarbIMeH TPOPTHUIbIFbIHA 0ara

oepy

300IJIaHKTOH 3000eHTOC

Cy aiinpIabl buocanmarsl, Cy aiinbIHbl buocanmarel, Cy aiibIHbl
/M THUTIBI r/m? THUIIBI

berer Nel (baiity3 a., AKxkap
Ay 1aHb) 1,73 o — Me30TpOdThI 8,34 B —me30TpodThI
beret Ne2 (baiiTy3 a., AKxkap
Ay 1aHb) 1,95 o — Me30TpOThI 6,19 B —me30TpodThI
Kypxkaparam e. Toran Ne2 B B
(AfibipTay ayams) 1,22 B —me30TpodTHI 8,63 B —me30TpodTHI
XKapxken 6ereit (F.Mycpenos B B
2y MBI ayiaHbl) 3,29 B —me30TpodTHI 5,87 B —me30TpodTHI
berer No (Yonmxaros 1,88 0. — ME30TPOTHI 4,03 0. — ME30TPOTHI
ayJIaHbl)
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Kanmbr anraHga 300IJIaHKTOH JKOHE 3000€HTOC OuocaliMarbl OOMBIHINA OV Cy
alabIHAAPBI TPOMTHUIBIFBI OPTA JEHI€IIET1 Cy ailIbIHAapbIiHA KaTa/bl.

3eprrenren xacaHabl Cy aiAbIHAAPBIHAAFBI 0AJBIKTAPABIH TYPJIK KYpPaMbIH
aHBIKTAay

3epTTenreH KacaHIbl Cy aiabiHAapbiHAa 4 OalbIK TYKbIMAAcTapblHAH 7 OanbIK TYpi
TIPKEJ1, OJapAbIH TOPT TYPl TYKbUIAP TYKBIMJACBIHA JKATThHI, ojap 00311a MOHKE, KOJIIMTI1
MOHKE, TOpTa >KOHE OHFaK OaiblK, Oip TYpJAeH TypraHAapbl LIPOTaHAAp TYKbIMJACBIHAH
opTaH, anadyrajiap TYKbIMJAChIHAH KOAIMI1 anaOyFachl >KOHE 3Je0Tpiap TYKbIMAAChIHAH
potas sneotpuci. 10-kecrene cy ailIbIHAapbl UXTUOPAyHA KypaMachl KEATIPUIreH.

Kecre 10 - 3eprresiren cy aigbIHAAPbI HXTHO(ayHAChI KypaMachl

ATaysl
Cumarsl
Kazakmia Opsicia JlaTpiamma
[lopran Hlyka Esox lucius (L.) Kacinrik, abopurenui
Topra [TnoTBa Rutilus rutilus (L.) Kacinrik, abopurenmi
cepeOpsTHBII Jlueb Tinca tinca (L.) Kacinrik, abopureni
Komimri meHke Kapacsk 3051010 Carassius carassius (L.) Koacinrik, abopuresi
Bosmia MmeHke Kapack cepeOpsiHbIi C. gibelio (Bloch) Kacinrik, abopureni
Komimri arabyracel | OKYHb OOBIKHOBEHHBIH Perca fluviatilis L. KacinTik, abopures;ii
. Perccottus glenii KacinTik emec,
Poran sneorpuci Poran-ronosenika .
Dybovski AKKJIMMATHU3aHT

[opran wmen xkomimri amabyracel Kypkaparame. Toran Ne2-kesmecti, Kapken
OereTriHje TOpTa MEH KoIiMri amaOyracel an, berer Ne5-te komiMri skoHe 0o3I1Ia MOHKeE,
OHFaK oHe poTaH 3eoTpuci Tipkenai. berer Nel sxone Ne2-ne GanbIK Ke3aeceni.

Kacanapl cy aiiibIHIAPBIH O(AJBIKIIAPYANIBUIBIKTBIK MAaKCATIHEH KOJJIaHY
YCBHIHBICHI.

TyXbIppIMIall Keljie, 3€pTTEITreH >KacaHAbl Cy aWAbIHIAPBIH THUIPOJOTHUSIBIK MKIHE
TUAPOXUMMSUIBIK CHUIIaTTaMaliapblHa CYHEHE OTBIPBIN, OJAaH KAaJJbl Aa3bIKTHIK KOpPJIAPHI
JKaraaiibl MeH uXTHodayHa KypamajaapblHa cail KeJIeCiHl YChIHYAbI )KOH KOPIIl OTBIPMBI3:

1. Kypxkaparam e3eHingeri toran No2, JKapkenm OereriH Key-TayapiiblK OalbIK
IapyambUIbIFbIH YHBIMIACTBIPY MaKcaTbIMEH KEPTUTIKTI MaHBI3bI Oap
O0aaBIKIIAPYaIIBUTBIKTBIK CY albIHIAPHI TI3IMIHE CHT13Y.

2. berer Nel sxkone No2 cy aiiabIHIApBIH KOCIOTIK OalbIK aylayabl YHUBIMIACTHIPY
MaKCaThIMEH MEPTUINKTI MaHbBI3BI 0ap OaJbIKIIAPYAIIBUIBIKTRIK Cy alAbIHIApHI Ti3iMiHE
enrizy. bynm Oererrepne Oonamiak maimanaHyImIbl KOJAWIbI THUAPOJOTHUSIBIK TOPTIMTI
KaJITIbIHA KENTIPYl KepeK.

3. berer No5 ToraHBIH CHOPTTHIK (9yECKOIIIBIK) OalbIK aynay KOCiOlH YHBIMIACTBIPY
MaKCaThIMEH JKEPriuTiKTI MaHbI3bl Oap OaaBIKIIApYaIIbUIBIKTBIK Cy alAbIHIApHI Ti3iMiHE
€HT13y.

CoHbIMeH, jKacaHIbl Cy alIbIHAAPHI ©3 OPHBIH TAYHIM, OABIK MIAPyalIbIIBIFRl AiiMaKTa
opi Kapail mamybIHa ©3 YJeCiH Kocaasl. by Cy alapiHIapBIHBIH TaFbl Oip €peKIIeniri, oiap
OasbIK aynay OOJICBIH Hemece OanbIK ocipy OOJICBIH MHTCHCHBTI TEXHOJIOTHS €HTi3yre oTe
KOJIaMJIbl, SFHU, OaJbIK OHIMIUIII KaTapJarbl Cy aWJbIHIapblHA KaparaHia oJiae Kaiaa
KOFapbl OOTYBI BIKTUMAJ.
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I PykoBOACTBO MO XMMHYECKOMY aHalIu3y NOBEPXHOCTHBIX Boxa cymu. — JL:
I'mppomereonsnar, 1977. — 542 c.

2 Meroauyeckoe mocoOue MpU  THAPOOMOJIOTHYECKUX  PHIOOXO03AMCTBEHHBIX
rccienoBaHusaXx BogoémMoB Kazaxcrana (mmaHkToH, 3000eHTOC). — Anmathl, 2018. — 43 ¢. (5)

3 IlpaBaun 1.®. PykoBoAcTBO no u3ydeHuto poio. — M.: [lumieBast mpoMbIIUIEHHOCTb,
1966. — 376 c.

4 boitimber ©O.A, Temipxan C.P. KazakcraHHbIH OaJBIKTOPI3ALIEPT MEH
OaJIbIKTapBIHBIH Ka3aKUla-OphICilla aHbIKTayhIIbl AnMatsl, 1999.
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YK 632.2/3
HcemyxanoB Xucmer Kycnnanosu4
KaHJIMJaT OMOJIOTUYECKUX HAYK,
BEYIIUNA HAYYHBIH COTPYAHUK JaO0OpaTOPUU UXTHOIOTUU
TOO «Hayuno-Ilpoussoacteennsiii Llentp PeioHoro Xossiictea» (HIIL PX)
(r.Anmartsl, KazaxcraH)

Cancsi3d0aeB Ep6oa TypcbsinOoexoBu4

MarucTp CeIbCKOXO35CTBEHHbBIX HAYK,

3aBeayrolui 1abopaTopueit UXTHOJIOTUI

TOO «Hayuno-Ilpoussoacteennsiii Llentp PeioHoro Xossiictea» (HIIL PX)
(r.Anmartsl, KazaxcraH)

AoaaiicanoBa I'yaibMupa Myxam0eTasimeBHa

PhD,

CTapIINil HAYYHBIA COTPYIHHUK JAO0OPATOPUU UXTUOJIOTUN

TOO «Hayuno-Ilpoussoacteennsiii Lientp PeioHoro Xossiictea» (HIIL PX)
(r.Anmmartsl, Kazaxcran)

bynasuna Hauias baiimyparoBHa

MarvucTp OMOJIOTHYECKUX HayK,

CTapIlMi HAYYHBIN COTPYIHUK JIa0OPATOPHUI aKBAKYJIbTYpPbI

TOO «Hayuno-IlpousBoacreennsiii Llentp Peionoro Xossiicteay (HIIL PX)
(r.Anvartsl, Kazaxcran)

HAYYHBIE UCCJUIIEJOBAHUA MECTHbBIX BOTOEMOB AJ]MATI/IHCKOFI
OBJACTU 1 ITYTHU UX PAIIUOHAJIBHOI'O PBIBOXO3AUCTBEHHOI'O
HNCITOJIB3OBAHUA

AHHOTAUUA: B mOArOTOBICHHON CTaTh€ MPEACTABICHBI PE3YJIbTATHI BBIIMOJIHEHHBIX
PHIOOXO3SIICTBEHHBIX ~HAYYHBIX HCCIEIOBAHUN Ha BOJOEMax MECTHOTO 3HA4YCHHS
Anmatuackor oOnactu B 2018-2023 romax. DT HCCIEIOBAaHUS BBIIIOJHEHBI COTJIACHO
3aka3a Komurera necHoro xo3siictBa u )kuBoTHoro mupa MCX PK, a Takxke YmpaBneHus
MPUPOJIHBIX PECYPCOB M PETYJIUPOBAaHUA MNPUPOJIONOJIB30BaHMUS AJIMATHHCKONW 001acTH.
[{enb10 BBITIOIHEHHBIX UCCIIEIOBAHUMN SABISICTCS U3YYCHHE THIPOIOTO-THAPOOUOTOTHIECKOTO
PEXMMOB, KauecTBa BOJHOW Cpelbl, HAIWYME U cocTosiHue umxtuodaynsl. [lo pesymnpratam
oroOpanbix u3 70 BomoemoB 13 pailoHOB oOnacTu MpoO W WX aHAIW3a MPEICTABIICHBI
PEKOMEHAIMU O BO3MOXKHOCTSIX MX PallMOHAIBHOTO PHIOOXO3SMCTBEHHOTO MCITOJIB30BAHUS
MyTeM CO3JaHus KOMIUIEKCHBIX O3€pPHO-TOBAPHBIX pPBIOOBOMHBIX X03sicTB (OTPX) m
mobutenbckoro (cnoptuBHOro) peidonoBctBa (JI(C)P). HccnmenoBanme dunancupyercs
MuHHCTEPCTBOM ceIbcKoro xo3siictBa Pecry6nmkn Kazaxcran (I'pant NeBR23591065).

KiawueBble cjoBa. BomoeMpl MecTHOro 3HaueHUS AJMaTHHCKOW o005acT,
PBIOOXO3SIICTBEHHBIE HUCCIEAOBAHMS, OTOOP M aHaIM3 NP0, OOCYKIACHUS WX PE3ybTaTOB,
pEKOMEHJaluu M0 CcoBepiieHCTBOBaHUI0 paboTel OTPX, mporHo3 BO3MOXKHOTO 00bema
BBIpAIIMBaHUS U BbUIOBA TOBAPHOU PHIOHI.
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Beenenune. /o HeJaBHEr0 BPEMEHU IMPOMBICIOBOE HCIOJIb30BAHUE OHOJIOTMYECKUX
pECYpCOB PBHIOOXO3SIMCTBEHHBIX BOJOEMOB AJMATHHCKOM 00JACTH pPacHpoCTpaHsIoOCh B
OCHOBHOM Ha TaKW€ OTHOCHUTEJILHO KPYIHBIE BOJI0eMbl Kak Kamiiaraiickoe BoJIOXpaHWIHIIIE,
OCHOBHYIO 4acTh akBaTopuil o3epa banxami, a Takke Ha o3epa Ajnakonb, CachIKKOIIb,
Komkapkons AnakonbCkoil cucteMbl o3ep. Hapsigy ¢ HUMH TakKe HUCHOJb30BAIUCH
JeNbTOBAsA YacTh TpaHCTpaHUYHOM peku Mie, Ha Kammaraiickom BOJOXpaHWIMIIE U O3€pe
banxam. OpHako, B JajbHEHIEM, BO3HUKIIWE pa3IMUHbIE HETATUBHBIC (DaKTOPHI CPEabl
obuTaHuss  THAPOOHMOHTOB  (YXYANIEHHE  THIPOJOTHYECKOrO  peXHMMa,  IPUPOIHO-
KJIIMMATUYECKUX YCIOBUM), a TAKXKE aHTPONOTEHHBIE (DaKTOPhI U IONyCKaeMbI€ HAPYIIICHUS B
UCITOJIb30BaHUI TPOMBICIIOBBIX 3aI1acOB PhI0 HA YKa3aHHBIX BOJIOEMAaX MPUBEIIH K CHUXKEHHIO
yJIOBOB pBIOBI B banxarin-AnakoasckoMm BoJIHOM Oacceiine AnmaTuHckoi obnactu. Hapsiny ¢
3TUM, CXOJIHOE MOJIO)KEHHE C UCIOJIb30BAHUEM MTPOMBICIOBBIX 3aI1aCOB PHIO CIOXUIOCH U Ha
MHOTHX JPYTHUX PbIOOXO3SIMCTBEHHBIX BOJOEMAX, YTO MPUBEIO K CHUKEHUIO OOIIUX YJIOBOB
peIOBI B pecnyOnuke. B CIOXHUBIIUXCS YCIOBHUSX ISl PEIICHUS MPOOJIEMbl YBEIMYCHUS
npou3BoJIcTBa pbIOBI B cTpane IloctanoBienuem IlpaBurenscta Pecriyonuku Kazaxcran ot
5 ampenst 2021 roga Ne208 Obuta yTBepkaena «IIporpamma pa3BuTusi ppIOHOTO X03siiCTBA Ha
2021-2030 roxei» [1], HampaBiieHHOW HA pa3BUTHE TOBapHOTO PbIOOBOACTBA. B Ilporpamme
MOCTaBJICHA 3a/1aya YBEJIMYUTh 00bEM MPOU3BOJICTBA TOBAPHOU PBIOKI B o1 10 270 ThIC.TOHH
k 2030 roay, B TOM 9ucie 0 AJIMAaTHHCKOM 001acTH A0 25 ThIC. TOHH.

JInsi BBINIOJMHEHUS TOCTaBJIEHHOM 3aJayd IPEIyCMOTPEHO co3faHue 1283 HOBBIX
Pa3HOTO HamNpaBlIeHUs PHIOOBOJIHBIX XO3SIMCTB (03€pHO-TOBAPHOTO, CAIKOBOI'O, IPYOBOTO U
UHAYCTPHAIBHOI0), a TAKXKe paciiupeHus 288 HbIHE JIEUCTBYIONIUX PHIOOBOIHBIX XO3SUCTB,
OTpeJieNieHbl MUCTOYHMKMA (MHAHCUPOBAHUS YKa3aHHBIX BUIOB pabor. Hapsny c atum,
U3YYarOTCsl TAaKXK€ U JPYTHe BO3MOXKHBIE MYTH YBEIMYECHUS MPOU3BOJCTBA TOBAPHOU PHIOHI.
Kak wu3BectHo, B Kazaxcrane k HacToslleMy BpeMEHH TOBapHas phida B OCHOBHOM
BBIPAIIUBACTCSA B MPYAOBBIX U MHAYCTPHAIBHBIX PHIOOBOTHBIX XO3SIHCTBaX, TPEOYIOIIUX IS
UX CO3/aHHMsI W HCIIOJIb30BaHUS OOJBIIUX (UHAHCOBBIX, 3€MEJbHBIX, BOAHBIX U
SHEpPreTUYECKUX 3arpar. B To ke BpeMs, Kak y Hac B cTpaHe Tak W B ctpaHax CHI' nHa
NIPAKTHUKE PHIOOBOJICTBA UMEETCA OIBIT BHIPAIIMBAHUS TOBAPHOM PHIOBI HA MAJIBIX U CPEAHHUX
BojioeMax MecTHOro 3HadeHus. Co3maBas Ha 0a3e TakUX BOJOEMOB O3€pPHO-TOBApHBIE
pridoBoaHbIe X03sHicTBa (OTPX) BO3MOXKHO petieHre npoOaeMbl yBETUUSHHS TPOU3BOICTBA
TOBapHOU PHIOBI B cTpane. [IpenmyinecTBOM Takoro MeToja MPOU3BOICTBA TOBAPHOU PHIOBI
SBJISIFOTCSL:

Bo-niepBbix, oTCyTCTBHE OONBIINX (UHAHCOBBIX U JPYTUX 3aTpar, IMOCKOJIbKY
TOBapHas pbl0a OyJeT BHIPANMBATHCS HA YXKE CYHIECTBYIOIIMX E€CTECTBEHHBIX BOJIOEMAX,
3aTpaThl I KOTOPHIX HEOOXOIUMBI TOJIBKO JUISI UX MOATOTOBKH K 3apBIOJICHUIO MOJOJBIO
[IEHHBIX OBICTPOPACTYIINX BUIOB PHIO (PHIOOX03WCTBEHHAS MEIIUOPAIIHS);

Bo-BTOpbIX, 00MBIIIOE KOMHYECTBO 03epHOTO (hOoHAA B cTpaHe (CBBIMIE 48 THIC.), OOIIEH
wionaapo okoio 700 Teic. ra, OOJbIIas dYacTh KOTOPBIX (68%) pacmonokeHsl Ha
TeppuTopusax oonacreit CesepHoro u IlenrpanpHoro KazaxcraHna.

Martepuansl ¥ MeTOAUKH. J[JISI MOATOTOBKM HACTOSIIEH CTaTbU MCIIOJIb30BaHbI
MaTepuayibl ToJ0BbIX HayuHbix oTueToB HUP, BbeImonnenusix B 2018-2023 romax ¢
HEMOCPEJACTBEHHBIM  yYacTHEM  BBIIICYKa3aHHBIX  aBTOPOB.  PhIOOXO03SIIICTBEHHbBIE
HCCIICIOBAHUS BBIMOJHSJIMCh MO 3aJlaHusIM 3aKa34MKOB Ha MallbIX BOJIOEMaxX MECTHOIO
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3HaueHUs: AnMaTuHCKOW oOnactu. OTOop mpod, ux 00padOTKa M aHalW3 BHITTOJIHEHBI
cornacHo oomenpuHsaThiX B cTpaH CHI' pb100X03siiiCTBEHHBIX UccaeqoBaHugX [2-6]. Taxxe
OBLIM MCIOJB30BaHbl MAaTEPHAIIBI U JIPYTUX PHIOOXO3SICTBEHHBIX UCCIEA0OBAHUH, UMEIOIINE
HEIOCPEICTBEHHBIC OTHOIICHHS K M3ydaeMoit Teme [7-17].

Pe3yabTaThl 1 UX 00cy:KkaeHHe. BeimeykaszanHas npuHsaTas Ha [IpaBuTenbCcTBEHHOM
ypoBHe Ilporpamma pasButusi peioHOro xo3siictBa Ha 2021-2030 ronbl, 06e€3ycI0OBHO
Kacaercs Bcex oOiacteil pecnyOnuku. C ydeToMm 3TOro, AJig JOCTUXKEHUS yCTAHOBJIEHHBIX
LEJIEBbIX HWHAMKATOPOB [0 YBEJIWYEHHUIO TMPOU3BOACTBA TOBAPHOM pBHIOBL, OTAEIbHBIC
00JIaCTHBIE OpraHbl MPHUPOONOIb30BAHUSA, C IPHUBICUEHUEM PBHIOOXO3SICTBEHHON HayKu
U3YYaroT JIONOJIHUTENIbHBIE BO3MOXHOCTM M pe3epBbl ee yBenuueHus. lloatomy TOO
«HayuyHOo-npon30/1CTBEHHBIN LIEHTP PHIOHOTO XO03541WCTBa» B TEUEHUE PAJA MOCIEIHUX JIET M0
3anannio Komutera peioHOro xo3siictBa u sxuBoTHoro mupa MCX PK, a taxxe Ynpasnenus
OPUPOAHBIX PECYPCOB M PETYIMPOBAHUS MPHUPOAOIOIb30BAHUS AJMATUHCKONW 00JIacTH
BBITMOJIHST PbIOOX034iCTBEHHBIE UCCIEA0OBAaHUS HAa BOJAOEMAaX MECTHOTo 3HaueHus. Huxe, B
Taby. 1 mpeacTaBieH MepevyeHb BCEX OOCIENOBAHHBIX BOJOEMOB KOHKPETHO IO rojam u
palioHaM 00JIaCTH, KOTOpbIE CBEJEHBI B WUTOTOBYIO TabJyl. 2. DTHU JBe TaOJIUII B3aMMHO
JOTIONHSSL IpYT Jpyra, TOKa3bIBalOT OOl 00BbEM BBINOJIHEHHBIX HCCIEeNOBaHUM Mo 13
palloHaM ¢ KOHKPETHBIMHU MOKa3aTesaMH Kaxaoro u3 70 o0cie0BaHHBIX BOJIOEMOB.

Tabmuma 1. Ha3Banmss u MOpGOMETpHUYECKHE II0KAa3aTeIIM MECTHBIX BOJIOEMOB
AnMaTtuHcKoM o0nacTu, ucciieqoBanHbeix B 2018-2023 rogax.

Mecra pacnoyioxKeHus T'oxpl uccnenosanuit ITmomraan Paznnuns
o paiioHaM 0o0JIacTH | ¥ Ha3BaHUS BOJOEMOB BOJIOEMOB, Ta, BOJIOEMOB
(pexu, I1.KM)
2018 rox
Eubexmnnkazaxcxkuit Aynmnebymnak-2 2,5 BOJIOXPaHWJIHIIIE
Wnuiickuit baiicepke-2 60,8 03epo
Wnuiickuit Mymap s 0,07 03epo
banxamnickuii Kymapan 4,1 03epo
Tanrapckuii JKananbik 15,0 03epo
[TandroBckuit Kunenukoinp 20,2 03epo
[TandroBckuit CapbIKoih 24,0 03epo
[TanduoBckuit VYcek 620,0 03epo
[Tandunosckuii JlyrayHKOJIb 50,0 03epo
2019 ron
[TandroBckuit Mainas [loakosa 440 03epo
[TandroBckuit Bonsmag [Toakosa 76,0 03epo
VYiirypckuit [epeBsiHHOE 62,4 03epo
Yirypckuit Kocaram 17,0 BOJOXPaHUIMILE
[TandunoBckuii ANTBIHKOJIb 38,0 03€epo
Wnniickuit Ammn 2,8 03epo
Unniickuit [TepBomaiika 40,0 BOJOXPaHWJIMILE
Enbexmunka3zaxckuii Keruxoipb 4,1 BOJOXPaHWJIMILE
2020 rox
Tanrapckuii Tope 0,86 03€epo
Wnniickuit Orwuz0ait 6,5 03epo
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2021 roa
Enbekmnka3zaxckuit Azypmanka-1 0,25 03€epo
Enbekmnka3axckuit Azypmanka-2 0,7 03€epo
Wnuiickuit JKananmayp 19,0 BOJIOXPAHWIHILIES
AKcyckuit Lenmuanoe 8,3 03€epo
AnakonbCKui Becrepek 1,9 03epo
AJaKOJIbCKHIA CapbIKOJIb 80,7 03epo
AnaKonbCKui Kucpikkons 41,3 03epo
Kaparanbckuii Ara0ex 12,6 03epo
Kaparanbckuii Cepraii 19,0 03epo
Kaparanbckuit beckonb 0e3 BOIBI BOJIOXPaHWJIUIIE
Kaparansckuit Ymkoin 0e3 BOIBI BOJIOXPaHUJIUIIIE
Kaparansckuit Kapabana 0e3 BOIBI BOJIOXPaHWJIHIIIE
Kaparansckuit Kapaxkousp (Manblit) 0e3 BOJIbI BOJOXPaHWJIMILE
2022 roa
Banxamickwmii Kapamram 0,03 03epo
EnOekmmnkazaxckuit Haramu 17,8 03epo
EnOekmmnkazaxckuit AnTBIHKOIB-1 3,8 03epo
EnOekmmnkazaxckuit ANTBIHKOIB-2 3,0 03epo
[MandumoBckwii Copxkoutb 0,7 03€epo
AnakonbCKui MaiikaHkonb 4.8 03epo
AnakonbCKui Carsl0aii 7,2 03epo
ATIaKOTbCKUN [Iymex 51,0 03epo
AJaKOJILCKUNA AOXaHOB 2,5 03€epo
AJaKOJILCKUNA JKa3rpu10exoB 1,46 03epo
AJaKOJILCKUNA KomnecHukosn 1,26 03€epo
ATIaKOTbCKUN Hayner 970,0 03€epo
AKCYyCKUH [IpecHoe Patickoe 9,0 03€epo
AKCYyCKuH KnuakoBoe 15,2 03€epo
Kaparansckuit TaMbIpKOJIb 9,0 03epo
Kaparanbsckuit Cappi0ynak 10,0 03epo
CapkaHicKkuit AKTHIIEK 0,22 03epo
CapkaHjckuit Kaxan 0,27 03epo
2023 rox
PaitpiMOeKcKui KaitHapcy 6,21 03epo
PaitpiMOekckuii Kapacy 9,9 peka
PaiteimOexckuit Texkec 27,2 peka
PaiiniMOekcKuit Vnken Kaknaxk 7,8 peka
Kerencknii JKuuunike 22,0 peka
Kerenckuit TeMupauk 23,5 peka
Kerencknii Kency 17,8 peka
VYitrypckuit CapOynak 16,0 03€epo
VYitrypckuit J106bIH-2 4,0 03€epo
VYifrypckuit Jo6b1H-1 1,36 03€epo
Enbexmmnka3zakckuii Caiimacaii-1 1,7 03epo
Kapacaiickuit Kackenen 27,4 peka
Kapacaiickuit Akcaii 19,0 peka
Kapacaiickuit [ITamanraxn 17,5 peka
banxanickuii AnnxaH 65,0 03€epo

39
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R
Banxamckunii Apnak 43,0 03epo
banxamckuit Apkap 29,0 03€epo
Banxamckunii JKonnproai 31,0 03epo
Banxamckunii TanaeloTKED 64,0 03epo
Banxamckunii Camrar 78,0 03epo

Tabmuma 2. CBoaHble IOKa3aTeIW MECTHBIX BOJOEMOB AJIMAaTHHCKONW 00JacTH,
uccnenoBanHbix B 2018-2023 rogax B Hensx ONpeAesieHUss UX TPUTOJHOCTH UCIOJIb30BaHUS
JUISL TOBAPHOTO BBIPAILIBAHUS PHIOKI.

Ne | MecroHaxox- OOmiee Pasnuuus BogoeMoB Toaer
n/m | aeHus KOJI-BO o3epa BOJIOXP. pexu UCCIENO-
(pationsl 00J1.) BaHHM
mT. | Ta KOJ- | IUIONI, Ta | KOJ- | IJIOLI, | KOJ- | JUIMHA,
BO BO ra BO KM

2018,

1. [MandunoBckwmii 8 872,9 8 872,9 - - - - 2019,
2022

2018,

2. | Banxamckuii 8 3141 8 314,1 - - - - 2022,
2023

2018,

3. | Unniickuii 6 129,2 4 70,2 2 59,0 - - 2019,
2020,

2021

4, | AnakoybCKuii 10 1162,1 10 1162,1 - - - - 2021,
2022

5. | Viirypckuii 5 100,8 4 83,8 1 17,0 - - 2019,
2023

6. | Kaparamsckuit 8 50,6 4 50,6 4 oe3 - - 2021,
BOJIBI 2022

2018,

7. | Enbexmukazak 8 33,85 6 27,25 2 6,6 - - 2019,
CKH1 2022,
2023

8. | Akcyckuit 3 32,5 3 32,5 - - - - 2021,
2022

9. | Tamrapckuii 2 15,7 2 15,7 - - - - 2018
10. | PaiipiMOekcKUit 4 6,2 1 6,2 - - 3 449 2023
11. | Capkanackuii 2 0,5 2 0,5 - - - - 2022
12. | Kerenckuit 3 - - - - - 3 66,3 2023
13. | Kapacatickuii 3 - - - - - 3 63,9 2023
Bcero 70 | 2718,45 52 2635,8 9 82,6 9 175,1 2018-

2023

CornacHo moka3aTessiM MPECTaBICHHBIX 2-X TaOJIHI] B TE€YCHUE PsAZla TOCISAHUX JIET
(2018-2023) B 13 paiionax obmactu ObuTH 0OciemoBaHbl 70 pa3IMUHBIX BOJOEMOB (03€pa,
BOJOXPAHWINIA, PEeKH). B COOTBETCTBUM C YCIOBHSIMH JOTOBOpA, 3aKa3uWKy €¥KErOJTHO
MPEACTABISICS HAYYHBIM OTYET C YyKa3aHWEM XapaKTEePHUCTUK BCEX OOCIIETOBAHHBIX
BOJIOEMOB, WX THIPOJIOTO-THAPOXUMHUYECKUX TOKA3aTEICH, COCTOSTHUE U CTEMIEHU Pa3BUTHSI
TUAPOOUOHTOB.



«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

Central Asian
Scientific
Journal

K otueram mo HHWP Owputn mnoxarotoBneHsl u  mnpwioxkensl [lacmopra ¢ KpaTkoit
XapaKTEPUCTUKON BOJIOEMOB, MPUTOJHBIX JJISI PHIOOXO3SIMCTBEHHOI'O HCIOJIb30BaHUSI, UYTO
SBJISIETCSI OCHOBHBIM JIOKYMEHTOM JUIsi TEpelaud HMX B JIOJTOCPOYHYIO apeHy
MIPUPOJIONIOIB30BATEIISIM, JKETAIOIIUM 3aHUMAThCS PHIOOXO3SIICTBEHHBIM Ou3HecoMm. Kak
cieayeT u3 nokasateneit Taonuilel 2 u3 70 06ciieI0BaHHBIX BOJIOEMOB HAMOOJIBIIUMH KaK MO
KoJu4ecTBY (52) Tak u mo miomaau (2635,85 ra) okazanuck ozepa. [lo cpaBHEHUIO ¢ HUMH,
3HaueHus 9 BOAOXpaHWIUIL O01Iel Mmioma s 82,6 ra 0Ka3aauch HECYIIECTBEHHO HU3KUMH.
Jlnst ompenesieHus BO3MOXKHOCTEM M TMEPCHEKTUBBI PHIOOXO3SUCTBEHHOTO HCIOJIb30BaHUS
00CJIeTOBaHHBIX BOJJOEMOB MECTHOTO 3HAUYCHHS AJIMATUHCKOW OO0JacTH MCXOAs M3 HX
XapaKTepUCTUK TPOU3BEICHA OICHKA MO pakioHaM wuX HaxoxzaeHus. [lo pesynpTaTtam
CPaBHUTEIBHOTO M3YUYEHHUS YCTAHOBJIEHO, YTO TOJbKO Ha 0aze BOJOEMOB S5-TH pPailOHOB
00J1acTU BO3MOKHO CO3JaHUE KOMILJIEKCHOTO O3€PHO-TOBAPHOIO PBHIOOBOJHOTO XO35HCTBA
OTPX u moburensckoro (croptuBHOro) peidbosoBctBa (JI(C)P) Ha kaxkaom u3 Hux. [lpu
ATOM, ISl JOCTHXKEHUSI BBICOKOT'O X03SMCTBEHHOTO 3(PheKTa OT TAKUX XO3SIUCTB JKEJIAaTeIIbHO
3aKperyIeHue BCEX PEKOMEHIOBAHHBIX K MCIOJb30BAaHUIO BOJOEMOB KaXKJIOTO pailoHa 3a
OJIHMM TIPUPOOIIOIB30BATEIIEM, JKEIIAIOIIET0 3aHUMAThCS PHIOOX03IMCTBEHHBIM OU3HECOM.
D10 OylneT BO3MOXXHBIM €CJIM MPUTOAHBIE BOJOEMBI KaXKJOTO pailoHa BBICTABUTH OJHUM
JIOTOM, TIPM OpraHU3aIlMd KOHKypca IO 3aKPBIIUICHUIO ATHUX BOJOEMOB. Pa3znenbHoe
UCIIOJIb30BaHUE PA3HOOOPA3HBIX BOJOEMOB KaXJIOro pailoHa OyJIeT 53KOHOMHYECKU
HEBBITOJIHBIM, TaK KakK IS MaKCUMaJIbHOTO 3(()EKTUBHOTO HCIOJIb30BAaHUS TMOTpeOyeTcs
3HAUUTEIbHOE  (PUHAHCOBBIE CpeacTBa  (OCEOEHHO HAYaAJIbHBIA TEpPUOMA) Pa3TUUHBIX
MEPPONPUITHIN (ITOATOTOBKA BOJAOEMOB, TOTAJbHBIM OTJIIOB HEXKEIATEIbHOU HMXTHO(AYHBHI,
MeIHOpaTUBHBIE pal0OThI, 3apblOJieHHWEe H Jp.) a Takke 3arpaThl Ha NPUOOpETEeHHE
CHEIUATM3UPOBAHHON TEXHUKH (KaMBIIIIOKOCWIIKH, dKUBOPBIOHBIN TPAHCIIOPT U JIpP.), OIJIATHI
TpyJa TEXHUYECKOT0 MEePCOHalIa, CIIEUaINCTOB PhIOOBOOB, BETEPUHAPOB U JIP.

B ocranpubix 8 paiioHax 005acTH, BOJOEMBI KOTOPBIX IMPEACTABICHBI YPE3MEPHO
MaldbIMU ~ OOBEKTaMH 1O  IUIOMIAASIM  OIEHEHBI KaK  MAaJONEpPCHEKTUBHBIC IS
PBHIOOXO3SIICTBEHHOTO UCTIONIb30BaHUS.

Cpenu oOcnemoBaHHBIX BOJOEMOB 13 pailoHOB o6iacTh Hauboyiee BBICOKHMHU H
3HAYMMBIMHU TIOKa3aTeNsIMH JJIA CO3/JaHMs KOMIUJIEKCHOTO PBIOOBOJHOTO M PHIOOJIOBHOTO
xo3sictBa (OTPX u JI(C)P) otnuuaroTcs cnegyrone paioHsbl:

1. IlanpuaoBckuii paioH. 31ech HaxoAsATcs 8 o3ep oOuied miomaneo 872,9 ra.
Hawnbonee kpynHoe u3 HEX 03. Y cek, miomaapio 620 ra, 3ateM o3epa bonbmas [Tonkosa - 76
ra, Manas [logkoBa - 44 ra u J{lymauakons - 50 ra o6mieit mmomaasio 790 ra peKoMeHayeTcs
JUTSL TOBAPHOTO BhIpamuBaHus peiObl. OcTanbHble 4 03epa: ANTBIHKOIL - 38 ra, CapbIKoib -
24 ra, XKupgemmkonb - 20,2 ra m Copkoas — 0,7 ra, obmei miomanpo 82,9 ra,
PEKOMEHYETCsl MCIOJIb30BaTh i BBIPAIIMBAHUSI CETOJIETKOB M COJEPKaHUS PEMOHTHO-
MaTOYHOTr'O MOTOJOBUS MpoU3BoAUTENECH. JJIsl YKOMIIJIEKTOBAHUS MOJTHOIIEHHOTO TOBAPHOIO
PBIOOBOTHOTO M PHIOOJIOBHOTO XO3SIICTBA 37I€Ch €II€ HE XBATACT TOJBKO WHKYOAIIMOHHOTO
uexa. IloaTomMy mnpuUpoOAONONB30BATEN0, MOJYYUMBIIETO BOJOEMBI 3TOr0 pailoHa B
nonrocpounyto apenay s cozpanuss OTPX wu JI(C)P Heobxomaumo o00BSA3aTeNIbHO
MPETyCMOTPETh CO3JaHHMe MPOCTEHUINEro MHKyOIeXa IS MOyYCHHs] UKPHI, €¢ MHKYOaIu,
3aTeM JIMYMHOK W MOJIpallliBaHUE MX B JIOTKaX 10 *)U3HecTorKo ctaauu (15-20 cyTok) nms
3apbIOJICHUs] TOJATOTOBJICHHBIX BBIPOCTHBIX BOJIOEMOB B mepByro ouepenb OTPX cBoero
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pailioHa. BbDKHMBAeMOCTh JIMUMHOK U3 BBIPACTHBIX BOJOEMOB 0€3 MOpalllMBaHUs ObIBACT
HUYTOKHO MaJIBIM.

2. baaxaumickuii pailoH. MecTHbIE BOJIOEMBI ATOTO paiioHa MPEACTaBIEHbBI 8 03epaMu
obOmel muomaneo 314,1 ra. Jlns BblpamiMBaHUs TOBApHOM pPHIOBI 3[1€Ch PEKOMEHIOBAHBI
o3epa Camrar - 78 ra, AnmxaH - 65 ra, Tangsikonb — 64 ra u Apgak — 43 ra o6miei
womaaeio 250 ra. Ocranbuble 3 o3epa: XKonnapidait — 31 ra, Apkap — 29 ra, Kymapan — 4,1
ra obmeil miuomaneo 64,1 ra cienyer OTHECTH [JIsi BbIpAUIMBaHUA PHIOONOCATIOYHOIO
Marepuana. M3 Bcex mpeacTaBiIECHHBIX BOJIOEMOB TOJbko Oe3pbiOHOe 03epo Kapamam (0,03
ra) SIBJISICTCS HEMPUTOJHOM JUIsi PhIOOXO3SIMICTBEHHOT'O HMCIIONB30BaHuUsA. Bcee ocranbHbie 7
BOJIOEMOB pailoHa pEKOMEHIyeTCsl JJii OpraHu3aliy  KOMIUIEKCHOTO  PbIOOBOJHO-
pridbonoBHOTO X03s511icTBa (OTPX 1 JI(C)P).

3. Wamiickmii paiion. Bosoemsl npeacrasieHsl 4-Ms o3epaMu o011en miomapio 70,2
ra v 2-ms BojoxpaHunuimamu — 59 ra, Bcero 129,2 ra. Jns BeIpaiiMBanusi TOBApHOU pPhIObI
3nech HauOosiee NPUrOJHBIMU ABISIIOTCA o3epa baiicepke — 60,8 ra, BoAOXpaHWIHILE
[TepBomaiika — 40 ra u XKananayp — 19 ra, obmieit momazasio 119,8 ra. OctaabHble BOJOEMBI
— o3epa Oruzbaii — 6,5 ra, Anu — 2,8 ra u Mypanpasl — 0,1 ra MOryT OBITh UCIOTB30BAHbI
JUTISL BbIpalllMBaHUs ceroyieTkoB. Ha 0a3e Bcex yKa3aHHBIX BOJIOEMOB, OOIIEH TIIOMIABIO
129,2 ra pexomMeHAYyeTCSd OpraHu3alusi KOMIUIEKCHOTO PHIOOBOJHOTO U PBHIOOJIOBHOIO
xo3siictBa — OTPX u JI(C)P, rae umeercs BO3MOXKHOCTH BbIpAIIMBAHMS KaK TOBAPHOMN PHIOBI
TaK U ppI0ONOCaTOYHOTO MaTepHaia.

4. AnakoJbckuii paiion. Becero o6cnenoansl 10 Bo10eMOB, KOTOPbIE MPECTABICHBI
ToJIbKO o3epamu. OOmias miomaas Bcex o3ep 1162,1 ra. Ilpuuem, npakTuuecku OCHOBHAs
4acTh 3TUX 03€p MOTEPSUTH MPAKTUYECKOrO 3HAUEHHUsS IS BbIpAIMBAHUS TOBAPHOU PHIOHI.
Tak, nanbonee kpynHoe o3zepo 3aech — Jayner, miomanpto 970 ra, B mociaeaHue TOIbI U3-3a
noxbEMa ypOBHsSI BOJBI M 3aTOIJIEHUs OBIBIIMX 3aJMBOB CHOBAa BOCCOEAMHHIICA C O3€POM
AJaKoiib M CTaJl OJHUM U3 €ro OCHOBHBIX HEPECTOBBIX yuyacTKoB. Hapsay c 3tum, 6 o3ep
ATOTO paikioHa oOmel Iulomanpblo 68,2 ra MO pa3HBIM NPUYMHAM TaKXKE OKa3alliCh
HEIPUTOIHBIMH JIJIs1 BRIpAIIUBaHUs TOBapHOH phIObI. C yueTom 3TOr0, 7 03ep paiioHa, oOmei
miomaaso 1038,2 ra okazancss HEBO3MOXKHBIM MCIIOJIB30BaTh ISl TOBAPHOI'O BhIpAIIUBAHUS
peiObl. U3 octaBmmxcs 3-x BogoemMoB paiiona o3epo Capeikonb, miomanbio 80,7 ra
IIPUTOTHO JIJIS BBIpAIIMBAHUS TOBAapHOU phIOKI, a 03epa Kucwkikkons — 41,3 ra u bectepek —
1,9 ra — ans BeIpamuBaHus cerojeTkoB. COOTBETCTBEHHO 3TOMY 3 BOJOEMa 3TOr0 paiioHa,
obmei mromanpio 123,9 ra peKoMeHAYEeTCS HCIIOIb30BaTh KOMILUICKCHO JJIS CO3JaHUs
OTPX u 1100UTENbCKOTO (CIIOPTUBHOTO) PHIOOJIOBCTRA.

5. Yiirypckmii paioH. 13 5-Tu Bog0oeMOB 3TOTO paitoHa — 03epo JlepeBsHoe - 62,4 ra
u Bojoxpanuiuiie Kocaramr - 17,0 ra, obmieli momaapo 79,4 ra IpUro bl IJisi TOBAPHOTO
BbIpamuBanus peiObl. A o3epa CopOynak — 16,0 ra, {o6wmH - 1 — 1,36 Ta, J[o0bH - 2 — 4,0 ra
MOTYT OBITh WCIOJI30BaHBI JJIsS BBIPANIUBAHUSA PHIOOMOCaouHOTO Matepuana. C ydeTom
TaKuX BO3MOXXHOCTEH yKa3aHHBIE BOJOEMBI 3TOr0 paiioHa, oOmiei miomanso 100,8 ra
TaKXK€ PEKOMEHAYETCS MCIOJIb30BaTh KOMIUIEKCHO i co3manus OTPX u Bomoemsl
JTFOOUTEIHCKOTO (CrTopTUBHOTO) pridosoBcTBa [JI(C)P].

B memnom, w3 oOmel miuomaad BOJOEMOB S5 pailoHOB AJIMATHHCKOW 00iacTw,
MPUTOAHON i1 PBHIOOXO3SIMCTBEHHOTO  MCIOJB30BaHMs 1541 ra I  TOBapHOIO
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BBIPAILMBAHUS pPBIOBI PEKOMEHIyeTCsl HucHoib30BaTh 1320 ra, W 18 BbIpAlMBAaHUA
prIOonocaiouHoro Marepuana — 221 ra.

CornacHo crtpykrype pacnpeneneauss BogoeMoB OTPX Bce MecTHble BOJOEMBI
YKa3aHHBIX 5-TU pallOHOB OOJACTU OTHOCSTCS K TPETbEMY THUILY, T.€. PEKOMEHIYEMOIo K
WHTCHCUBHO-KOMILUICKCHOMY  HCIONb30BaHui0 [/]. Cpeam HHUX TOJBKO  BOJOCMEI
[lanpunoBckoro paifoHa MOXXKHO OoTHecTU K mosiHocucteMHoMy OTPX, rae kpaiine BakHO
JOTIOTHUTENIBHOE CO3[]JaHue HMHKYOAllMOHHOTO 1ieXa JJis MOJYYEHHUs UKpbI, €€ MHKyOaluw,
MOJIYYEHHs] JMYMHOK JJIS BBIPALIMBAHUS CETOJIETKOB W 3apblOJICHHs BOJOEMOB CBOETO
paioHa.

W3yyenue onpiTa OpraHu3alvyd U BbIPALIMBAHUS TOBApHOW pHIOBI Ha BCEX BOJOEMax
OTPX npoucxoauT, Kak IpaBuiIO, B PEKUME 2-X JIETHETO BbIPAIIMBAHUS TOBapHOU pbiObl. B
TO K€ BpeMsi OOUIEU3BECTHO, YTO TaKO€ PHIOOBOACTBO B OCHOBHOM BEJETCA B YCJIOBHSX
HECITYCKHBIX BOJOEMOB (KPOME MaJIbIX 3aMOPHBIX 03€p M MaJIbIX BOJOXPAHUIIUII), & CPEIHSSA
Macca ToBapHO# pbIObI cocTaBisieT 0,5 kr. B To ke Bpemsi, Kak U3BECTHO, OCHOBHYIO YacCTb
00BekToB 1060ro OTPX coctasnstor Bogoemsl cpenneii (400-500 ra) u 60blei BeTUYUHBI
(o 1000 ra), U3 KOTOPHIX HEBO3MOXHO MOJIHOIIEHHO, COTJIAaCHO HOpMAaTHUBaM MPOMBO3BpATa,
OTJIOBUTH BBIPAIICHHYIO TOBApHYIO phIOY. B CBsI3M ¢ 3THM, Takoe MCMHOJIb30BaHKE BOJOEMOB
OTPX cuntaem HenocTtaToyHO S()PEKTUBHBIM W HKOHOMHUYECKH HE 00OCHOBaHHBIM. Kak
U3BECTHO, IMIOJIHOLIEHHBI O0OJIOB BBIPAIIEHHOW TOBapHOM pBHIOBI BO3MOXKHO TOJIBKO B
YCIOBUSX MPYAOBBIX M HWHIYCTPUAIBHBIX XO3SAWMCTB, KOTJa MYTEM CIIyCKa BOJbl MOYHO
MOJTHOCTBIO OTJIOBUTB BCIO BRIPALIIEHHYIO PBIOY 0€3 oTeph.

C yderoMm H310)KEeHHOTO OyAeT OoJiee palMOHATBHBIM KCIIONb30BaTh BojgoeM OTPX B
3-X JIeTHEM peXUME, KOTJla BhIpallliBaeMasi TOBapHas pbl0a JOCTUTHET OoJiee KaueCTBEHHOTO
COCTOSIHUS, cpeaHell macchl cBbiie 1 kr. Ilpu 3Tom, ciexnyer mpuHATH BO BHHUMAaHUE, YTO
TEMII pOCTa 2-X JIETOK YK€ aJalTUPOBAHHBIX K YCJIOBHUSIM BOJOEMAa BCEJIECHUS 3HAYUTEIIBHO
BBIIlIE, YEM Yy BHOBb BCEJIEHHBIX CErOJIETKOB HWJIM TOJOBHKOB, KOTOPBIX HEOOXOAMMO
€XKEeroAHO 3apblONiATh. B TakoM ciydae ¢ y4yeToM BHEIPEHHUS COOTBETCTBYIOIIMX METOJIOB
UHTEeHCU(PUKAIMH PHIOOBOJCTBA MOXKHO HE TOJBKO BBIpAIIUBaTh 00jiee KauyeCTBEHHYIO
TOBapHYIO PHIOY MO Macce, HO ¥ 3HAYUTENIbHO YBEIMUUTh OOIIMA 00bEM BBIXOJIa TOBAPHOU
peiObI 13 BojmoeMoB OTPX M COOTBETCTBEHHO YBEIWYHUTH JOXOILI OT MPOM3BOjACTBA. JIJIs
ATOr0, JTOJDKEH OBITh OPTaHU30BaH CEJEKTHUBHBIN OTJIOB PHIOBI 0€3 OrpaHHYEHHUsS MO BCEM
ce3oHaM roja. Hapsny ¢ stum, ogHMM M3 myTeil Oojiee palloHaNIbHOIO HCIIONIb30BaHUS
ToBapHOU PBIOBI 13 BojmoeMoB OTPX Hapsimy ¢ CEIEKTUBHBIM OTJIOBOM IPOMBICIOBBIMH
OpyIusIMU JIOBA TaKKe HEOOXOAMMO pa3pelieHHue JIIOOUTENIBCKOro (CIIOPTHUBHOTO)
pBIOOJIOBCTBA MPHU CTPOIOM yueTe yJIOBa M €€ MoJjHoLeHHOoM omate. [loatomy, mpu 3TOoM
BO3HUKHET HEOOXOIUMOCTb CO3/IaHUS OJIaroNpHUSATHBIX YCIOBHUM JIs1 phIOOJIOBCTBA U OT/IbIXA
priOakoB-mro0uTeNneil. Takoil KOMIUIEKCHBIN CIIOCOO PHIOOXO3SMCTBEHHOTO HMCTOIB30BAHMS
MecTHbIX BomoemMoB OTPX mpuszHan Haumboiiee TEPCHEKTUBHBIM IS Pa3BUTHUS
PBHIOOXO03SUCTBEHHOTO OM3HECAa M IIMPOKO HCmonb3yercs B Poccuiickort deneparuu [8-9].
[TonoOHBIM OMBIT HMCTHOJB30BAaHUS BOJAOEMOB MECTHOTO 3HAUYEHHUS HMMEETCS TaKKe U B
AnmaTUHCKOM 001acTH, IJle Ha OTAEJIbHBIX IpyJax ObIBIIEr0 AJIMATHHCKOIO MHPYAOBOIO
XO035CTBa, MOCJE €ro MPUBAaTHU3AlMU, YCIEIIHO BEAETCS PbIOOXO3SIMCTBEHHBIM OM3HEC MO
Pa3BUTHIO JTIOOUTEIHCKOTO (CIIOPTUBHOTO) PHIOOIOBCTBA, COBMEIICHHOTO C OTABIXOM Ha
JoHe Tpupoasl. besycnoBHO, OoJjiee MIMPOKOE BHEAPEHHE TAaKOro BHAa OuzHeca Oyaer
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CIOCOOCTBOBaTh KOM(OPTHOMY OTHABIXY JIOOUTENEH MNPUPOJbI, a TaKXKE COKpPAUICHUIO
HE3aKOHHOT'O BBLIOBA PHIOBI (OPaKOHBEPCTBY) HA BOJIOEMAX O0JIACTH.

Heobxoaumo OTMETHTb, YTO B OTIMYMI OT MPYAOBOIO U HMHAYCTPUAIBHOIO
pPBIOOBOJICTBA MIPHU PacUYE€Te BOZMOKHOTO (IIPOTHO3HOI0) YJI0OBA TOBAPHOU PHIOBI U3 BOJIOEMOB
OTPX OTCYTCTBYIOT 3aKOHOJATENbHO YCTAaHOBJICHHbIE HOPMATUBHbIE MOoKa3aTenu. C yyeToMm
ATOrO0 pacyeT MPOTHO3a BO3MOKHBIX YJIOBOB TOBAapHOW pBIOBI M3 PEKOMEHAYEMbIX HaMu
Bojoemax mis cosznanuss OTPX mpencraBisieTcss OpUEHTUPYSICh HAa CXOIHBIE PAaCUETHBIE
MOKa3aTeNId IPYruX aBTOpoB mcciemoBanuii [7, 11, 13]. Mcxoas u3 M3I0KEHHOTO, HUXKE B
TabJ1. 3 mpeacTaBiIsieM MPOrHO3HBIM pacdeT BO3MOXKHOIO MPOU3BOACTBA TOBAPHOM PHIOBI U3
MecTHBIX BojjoeMoB OTPX pa3nbix palloHOB AJIMaTUHCKON 00JIacTH.

Tabmuua 3. IlporHo3 mnpou3BOACTBAa TOBapHOM pbiObI U3 BomoeMoB OTPX

AJIMAaTUHCKOHN 00J1aCTH

IIpunsThIE PaiioHbl AJIMATHHCKOM 00J1aCTH
pacteTHo- IHandunos- Bbaaxam- . . | AJlaKoJIb- Yiiryp- Bcefo H3 S
HOPMATHBHBI . . WNawmii-cxwmii . o paiioHoB
€ oKa3arejm clun crun crum clnn obJiacTu
[Tnomamn
BOJIOEMOB, T2 790 250 119,8 80,7 79,4 1319.9
Pacyet noTpeGHOCTH T'OJJOBUKOB, LIT. IPH HOPME 3apbIOJICHHUS
2500 mrT./ra 1975 000,0 625 000,0 299 500,0 201 750,0 198 500,0 3,3 MuIH.
3000 mit./ra 2 370 000,0 750 000,0 359 400,0 242 100,0 238 200,0 3,4 MuH.
IIpoMBO3BpaT 2-X JIETOK, IIT. IPHU HOPME BBIXOJIA:
53% 1 046 750 331 250 158 735 106 928 105 205 1,75 muH.
58,7% 1391190 440 250 210 968 142 113 139 823 2,32 MuH.
ITpomBo3Bpar 2-x neTok (cp. Bec - 0,5 Kr), TOHH IPH HOPME BBIXOJA!
53% 523,4 165,6 79,4 53,5 52,6 874,5 1.
58,7% 696,0 220,0 105,0 71,0 70,0 1162,0 T.
Pu160n1pOIyKTUBHOCTS BOIOEMOB, KI'/Ta MPU BhIpAIIUBAHUU TOBAPHBIX 2-X JIETOK:
53% 662,5 662,5 662,5 662,5 662,5 662,5
58,7% 880,5 880,5 880,5 880,5 880,5 880,5
ITpomBO3BpaT TOBapHBIX 3-X JIETOK, (C cp.BecoM 1,1 Kr) mT., Mpu BBIXOJE:
70% 732 725,0 231 875,0 111 1145 74 849,3 73 643,5 1,224
75% 1043 392,5 330 187,5 158 225,9 106 584,5 104 867,6 1,743
ITpomBO3Bpat ToBapHBIX 3-X JIeTOK (O cp. BecoM 1,1 KI) TOHH, U BBIXOJE
70% 806,0 255,0 122,0 82,0 81,0 1346
75% 1148,0 363,0 174,0 117,0 115,0 1917
Pu160n1pOIyKTUBHOCTS BOIOEMOB, KI/Ta MPHU BhIPAIIMBAHUN TOBAPHBIX 3-X JIETOK:
70% 1020,0 1020,0 1020,0 1020,0 1020,0 1020,0
75% 1453,0 1453,0 1453,0 1453,0 1453,0 1453,0

JdonmoiHUTEIbHBIE MOSACHEHUS
K MpPEICTaBICHHOMY pacueTy MpPOTHO3a IMPOU3BOJCTBA TOBAPHOM pPBIOBI, U3 BOJOEMOB 5
palioHOB AJTMaTUHCKOM 00J1acTU PEKOMEHOBAaHHbIX 1 opranuzanuii OTPX.
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1. TlporHo3 mpou3BOJCTBa TOBAPHOM pbIOBI Ha oOciemoBaHHbIX BogoeMax OTPX
AnmaTUHCKOM 00J1aCTH MPEACTABIECH [Jsl BBIPAILMBAHMS OCHOBHOIO OOBEKTa TOBApPHOIO
peiOOBOJIcTBa cazaHa (kapma), HaubOojee I1IEHHOM pbIObI CceMecTBAa  KaproBbIX,
OTJIUYAIONINXCS BBICOKUM TEMIIOM pocTa. [Ipy BO3MOXHOCTM M HAJIWYUU MOJIOAU
PACTUTENBbHOSIHBIX  PbIO (Oenplii  aMmyp,  TOJICTOJIOOMK)  JJI1  YBEJIUMYEHHUS
PHIOONPOAYKTUBHOCTH BOJAOEMA M YJIOBOB PEKOMEHAYETCS JOMOJHUTENIbHbIE BCEJIEHUE UX
roJIOBUKOB (cerojieTkoB) u3 pacuera 10 20 % OT YMCICHHOCTH BCEJIEHONW MOJIOIM ca3aHa
(kaprra);

2. Ilporno3 mpousBojacTBa ToBapHOW pwiObI U3 BojoeMoB OTPX mpexacraBien c
pacyeToM, 4YTO MpPU HUCIHOJb30BAaHUU BOJOEMOB OYyIyT COOJIIOJIEHBI BCE O00s3aTENbHBIC
YCIJIOBUSI MOJATOTOBKHM M BHEAPEHUS MHTEHCU(DUKAIIMOHHBIX MEPOINPHUATUIN 110 BhIPALTUBAHUIO
TOBapHOMN pbIObI, BKJIIOYAs U MOJAKOPMKY KOMOMKOpMaMu, a TaKKe PEKOMEHJOBaHHbIE HAMU
CIOCOOBI OTJIOBA TOBAPHOU PHIOKI;

3. [lpu npuHATBHIX IS pacyeTa UCXOJHBIX IMOKa3aTeliiX, B 3aBUCHMOCTH OT O0IIei
IUTONIAIM BOJOEMOB B Pa3HbIX paiioHax o0yacTh 0ObEM BbIpAIIMBAHHUS TOBAPHON DPHIOBI
0CTaeTCs Pa3HbIM, XOTS PHIOONPOAYKTUBHOCTH BOJOEMOB OCTaeTCs paBHOM. Tak, eciin 00beM
BbIpaluBanus (IIPOMBO3BpAT) TOBApHBIX 2-X JeToK (0,5 Kr) M3 BOJAOEMOB 5-TU pailoHOB
o0nacTH, pekoMeHmoBaHHbIX mis co3nanus OTPX mnpu mpuHsATOM pa3HOM BeIUYMHE
npomBo3Bpata (53,0-58,7 %) cocrasnser coorBeTcTBeHHO 874,5-1162,0 T.

VYkazaHHOE KOJMYECTBO 2-X JIETOK MPU JAIbHEWINEM BbIPAIIMBAHUM 10 3-X JIETHETO
BO3pacTa MOXET JaTh Oosee KpynHyI0 W kadecTBeHHYIO (1,1 Kr) W 3HAYMTENbHO OONBIINIA
o0beM ToBapHOW pBIOBI 1346-1917 T., YTO B 3aBUCHUMOCTH OT PA3HOCTU HOPMBI
mpoMBO3Bparta 3-x JieTok (Tabia. 3) cocraBusget Ha 471-805 T BbIle, yeM ToBapHas prida 2-X
JIETHETO Bo3pacTa. PhIOOMPOAYKTHBHOCTH MPU ATOM MOXKET COCTABUTh COOTBETCTBEHHO
1020-1453 kr/ra, 9T0 HE BBI3BIBACT OOJBIITUX COMHEHHMH B JIOCTOBEPHOCTH MPUHSITHIX
OTHOCHUTEIHHO BBICOKMX HOPMaXx 3aphIOJICHUSI BOJOEMOB.

K wusnoxxeHHoMmy cnenyer A00aBUTh, YTO TMpEACTaBICHHAs Tabnuia 3, Ha3BaHHas
«IIporno3 mpousBojacTBa ToBapHOW pbIObI M3 BogoemoB OTPX...» dakrtuuecku siBhsiercs
OWIOTHBIM MPOEKTOM, TOKa3bIBAKOIIUX MPEMMYLIECTBA IME€PEX0/a Ha BbIPAIIMBAHUE
TOBapHOW pBIOBI Ha BogoeMax MectHoro 3HaueHus OTPX AnmartuHckoit obimactu oT 2-X
JETHETO Ha 3-X JETHUH pexuM paboThl C TapaHTHEH CaMOCTOATEIBLHOTO OOecredeHHs
COOCTBEHHON MOTPEOHOCTH PHIOONOCAAOYHOIO MaTepHajla B Ipelenax KakIoro paioHa
o0JacTeH. B nocnenyroriem, MoaoKATEIbHBIC Pe3YyJbTaThl TAKOTO CTI0CO0a
MIPOU3BOJICTBA TOBapHOM phIObI Oy/neT BO3MOKHBIM MacUITAOMpOBaTh U HA JPYrHe MECTHBIC
BOJI0€MBI 00JIaCTEH PECITyOIHKH.

3akaouenue. [lpennoxkeHHBII HaMU  HETUNUYHBIA  CIOCOO  MCIOJIB30BaHUS
pekoMeHaoBaHHBIX K co3gaHuio OTPX MecTHBIX BojgoeMax AJIMAaTHHCKOM 001acTH
OTIUYAETCS OT OOIICTPUHSATHIX CTAaHJAAPTHBIX PEKOMEHJAIMHA IO OpraHu3amuu pPaboThI
OTPX, koTopble NOMKHBI ObUTM pabOTaTh B PEXHUME 2-X JIETHErO BhIpAIllMBAHUSI TOBAPHOU
pBIOBI, OPHEHTHPOBAHHBIX HA TIOCTABKYy pBHIOOMOCANIOYHOTO MaTepuana U3 JPyTrux
pPBHIOOBOAHBIX X03s1icTB. OHAKO, HECMOTPS Ha pa3pabOTaHHbIE METOJUKH U MHOTOJIETHHE
MOTIBITKH TOOUTHCS 3 (PEKTUBHOTO PHIOOXO3HCTBEHHOTO UCIIOIH30BAHUS OTPOMHOTO (poHIa
MajblX M CPEJHUX BOJOEMOB MECTHOI'O 3HAYEHUs PECHyOJIMKHM IyTEM CO3JlaHHsS Ha HUX
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OTPX no Hacrosmero BpeMEeHH He YBEHYAIUCh ycrexoM. [lo Hamemy MHEHUIO OCHOBHBIMU
MIPUYMHAMH JTOTO SIBISIOTCS:

1. OTcyTcTBHE MM HEXBaTKa KaYECTBEHHOI'O PhIOONOCAJOYHOrO Marepuaia LEHHBIX
BUJIOB pbIO 11 3apbiOnenust BogoemoB OTPX;

2. HecoBepiieHCTBO TEXHOJIOTMHM BbIpalllMBaHUS TOBApHOM pbIOBI, HEXBAaTKa
CIELUAJIUCTOB PHIOOBOJIOB.

3. Huskas skonomuyeckas 3pPokTuBHOCTH, pu Benenun OTPX Ha ogHoM Bogoeme.

Kak noka3aHo Bblllle, OTIMYME HAIIMX PEKOMEHAAUMN 3aKIIOYAETCS B BO3MOKHOCTH
camoobecrnieuenus: BojgoeMoB OTPX, co3maHHbIX B mpenenax Kaxaoro pailoHa o0Gmnactu,
COOCTBEHHO BBIpPAIIEHHBIM PHIOONOCAOUYHBIM MAaTEPUATIOM, 3aKPEIJICHUE 32 OJHHUM JIMIIOM
HECKOJIBKUX BOJOEMOB.

[Ipu 2-x neTHeM pexXuMe BbIpalllMBaHUs TOBapHOW pbiObI B BogoemoB OTPX
HEJO0CTATOYHO TOJHO MCIOJB3YIOTCS MX PHIOONPOAYKTUBHBIE MOTEHIHANbL. Bo-mepBbIX,
HEpEaJIbHbIM SIBJISIETCS MOJIHOLUEHHBIN (HOPMATUBHBIN) OTJIOB BBIPAIIEHHBIX TOBAPHBIX 2-X
JETOK, cpenHedl maccoir 0,5 Kr, 3HAYMTEIbHAs 4YacTh KOTOPBIX OCTaBasiCh B BOJIOEME
oOWTaHus MPOAOHKAET PacTU U Janblie. Bo-BTOphIX, 2-X JIeTHHE PHIOBI YKa3aHHON MaccChl
UMEIOT HECPABHUMO BBICOKHE TEMIIBI POCTA, YEM T'OJIOBHKHU 3a CUET AJANTALMHU K YCIOBUSAM
Bojgoema BceseHusA. [1o3ToMy, MCHONB30BAHME TAKMX BOJOEMOB B 3-X JIETHEM PEKHUME
BBIpAIMBasi TOBAPHON PBIOBI MO3BOJUT MOMYYUThH 00Jiee KaYECTBEHHYIO MPOAYKIIMIO MacCOn
0,9-1,4 xr (B cpemnem 1,1 kr) u 3HauuTenbHO Ooibinero obbema. Hapsay c atum,
KOMIUIEKCHOE HcCIoib30BaHue BogoeMoB OTPX myreM AONOIHHUTENBHOTO pas3pelleHus
JTHOOUTENBCKOTO  (CIOPTHBHOIO)  pbhIOOJIOBCTBA Ha  HHUX, KOTOPOE  CIIOCOOCTBYET
yJIOBJIETBOPEHHUIO TIOTPEOHOCTH YEJIOBEKA B KAUECTBEHHOM OT/BIXE Ha JIOHE MPHUPOJBI, YTO
MO’KHO OTHECTH K pEKpeallMOHHOMY pbIOOJIOBCTBY, KOT/Ia HAapsLy C OTABIXOM U pbIOAIKOi
YeJI0BEK BOCCTAHABIIMBAET CBOE 3710poBhe [6,7]. be3yciaoBHO, Bce 3TO OyeT crnocoOcTBOBAThH
YBEJIIMYEHUIO IPOU3BOACTBA TOBAPHOM pbIOBI U COOTBETCTBEHHO SKOHOMHYECKOMH
s dextuBHOCTH pabotel OTPX.
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AybUI MIapyalIbUIbIFbl FUTBIMIAPBIHBIH OaKaaaBpbl, MAaTUCTPAHT,
«banpIK MmapyambUIbIFbl FRUIBIMU-0HAIPICTIK opTaisiFby JKIIC,
(AnmaTsr K., Kazakcran)

KAMHAP CYKOUMACBIHBIH UXTHO®AYHACBIHBIH KA3IPI'T JKAF JAVBI
(BAJIKAIII BACCEMHI)

AngaTna: Kasipri yakpitta AMaThl OOJIBICBIHBIH ayMaFbIHIa PE3EPB PETIHIC €CETKE
aJNIBIHFAH IAFbIH Cy alabIHIAphl ken ke3nmeceni. Ochbl CyKoWMaapablH OablK pecypcTaphbl
MEH 0acka Jia Cy »aHyapJIapbIHbIH JKal-KYHiH 3epTTey MeH Oaranay OajblK KOPhIH OHTANIIbI
JCHTeHIe caKTay TYPFBICBIHAH Ja, [IaFblH CYKOWMAaJapAbIH IOIMYJISIUSIAPBIHBIH
OMOOPTYPIIUIITiH cakTay TYPFBICBIHAH J1a YJIKEH MaHbl3Fa ue. KaliHap CcyKoWMachIHBIH
UXTHO(AYHACBIHBIH TYPJIIK KYpaMbIHAa 5 OanblK Typl Ke3[1eCTi, OHbIH iIiHAe 3 OaybIK Typi
abopurenai (Oankam Kapa-Oaseirsl Schizothorax argentatus (Kessler, 1874), ten6in tanma-
oaneik Triplophysa strauchii (Kessler, 1874), 6ankam anadyracer Perca schrenkii (Kessler,
1874)), an xanran 2 Oanblk Typi (ca3zaH, Tykel Cyprinus carpio (Linnaeus, 1758), kymic
meHke Carassius auratus (Linnaeus 1758)) skepcinmipiireH OaniblK Typsepi OOk
tabbputabl. Onapapiy imiHge O6ankam anadyrackiHbIH bankami-Ine nonynsamuscel Kazakcran
PecniyOnukaceiabiH KbI3bUT KiTaOBIHA TIPKEJTEH.

3eprreyni  Kazakcran ~ PecryOyMKkachIHBIH —~— aybll — IIAPYalIbUTBEBI  MHUHHUCTPIIIT
kapkbutanabipasl (MPH: BR23591095).

KinTrik ce3nep: uxtuodayna, abopureni, 6erne, cy aiabplHbI, OUOIOTHSIIBIK TaJIIay,
bankam-Anaken 0acceiifi.

Kipicme. Kazakcran PecnyOmukackl KOHTHHEHTTIH OpTaJbIFbIHAA OpHAJIacKaH,
COHJIBIKTaH Cy OMOJIOTHSIJIBIK PECYPCTApbIH CaKTay oHE THIMJII NaijgaiaHy mpoOsemMaapsl
013 ymiH ete MaHbI3IbI. bankam-Anaken oinatel Eypasusimarel €H YiIKeH oa3uc. Y3ak
Mep31MJIi TEOJIOTHSIIBIK OKIIAyIaHy HOTHXKECIHe Oyi1 6acCeHHIH Cy alIbIHIapPhIHBIH OaJTbIK
MOMYJIAMACH] a3 FaHa SHJIEMUKTIK TYpJepJeH KalbIITacThl, OYJI OHbI OMOATYaHTYPJIUTIKTIH
Oipereil opTalbIKTapbIHBIH OipiHe aitHaMABIpALI [1-5]. bankam 6acceiHiHiH Tay OOKTEpl MECH
Taylbl Cy aWIbIHIAphl a0OpUTeHAEp YIIH KOJaWiasl opTa Oonbin TaObUTaNbI, ananja
KOITeTeH Cy OOBEKTUICPiHIH HWXTHO(GAayHACBIHBIH KypaMbl TYpPaKThl eMec. JKeprimikri
uxTHO(ayHaHbl CaKTay YIIIH Cy aWIbIHIAPBIHBIH aOOPUTEHIII TYPJEPIH 3E€pPTTEN, OJap/bl
cakray IapajlapelH YHBIMIACTHIpYAbl KaxkeT eteni [6]. WxTuodayHaHBIH OpTYpIIITiH
3epTTey koHe Oarayiay OanblK KOPHIH OHTAMIBI IGHTeHe cakTay TYPFBICHIHAH Ja, MAFbIH CY
O00BEKTUIEP] MOMYJIANMUIAPBIHBIH, 9Cipece >KePriTiKTi OaimblK TYpJEpiHIH OMOSPTYPJILIITIH
cakTay/a Jia YJIKEH MaHbI3Fa He.

Kaitnap cy koiimacel AnMartbl oOmnbichl, HapbiHKON aynaHbiHa KapaiTeiH KaiiHap
aybUIBIHAH OHTYCTIK INBIFBICKA Kapail 5 KM KamIbIKTBIKTa opHajackaH. Cy aiIbIHBIHBIH
JKamel ayaaHsl 6,2 ra, y3eIHABIFR — 0,39 kM, eH y3b1H eHi — 0,2 KM, eH TepeH xepi — 1,8 M,
oprama tepenairi — 1,2 m. Cy ailiblHbl HET131HEH >KOFapFbl KarblHAH KEJETIH KYABIK KOHE
apTe3naH CyJlapbIMEH >KOoHE aTMoc(epanblK KaybIH-IIANIBIH CyJapbIMEH KOPEKTEHE.
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CykoiimMaziaH IIBIKKAH Cy TOMEH >KaFbIHaH aFrblll oTeTiH Tekec e3eHine Kysaabl. CyKOoWMaHbIH
JKOFapFbI )KarbIHAa anaca O00MIbl KaMbIC IEH Kora eciMaikTepi ockeH. Cy acThIH Cy/la eceTiH
OCIMJIIKTED KeMKepreH. bi3miH 3epTTey MakcaTbiMbl3 KailHap CyKOMMAachIHBIH Ka3zipri
TaHAaFbl UXTUO(hayHAIBIK KYpPaMbIH 3€pTTEI, OFaH 0ara 6epy OOJIbIN TaObLIabI.

Marepuan xdHe MaJjaiMer. T'suibiMU-3epTTeyY KyMBbICTaphl 2023 KBUIABIH KBIPKYHEK
allblHAa OKYpri3uimi. 3epTTey Ke3iHJe FhUIBIMU OallblK ayjayFa V3BIHIBIFBI 25 M,
YAIIBIKTAPbIHBIH Kesemi 16-n1an 80 MM-re JediHr1 KypMa ay >KOHE Y3BIHIBIFBI 6 M, YAIIBIFbI
3 MM OonaThlH IIAa0aKTHIK CY3Ti ayjap MalJanaHbUIAbl. BHONOTHUANBIK Tanaay Kalllbl
kaobuinanran M.@. [paaunniz (1966) oxicteMecimeH xypriziuai [7], OalbIKTapAbIH TYPIiH
O.A. boiiimOeToB [8] sxone E.A. Becenos [9] OofibiHIIIa  aHBIKTANBI. AJl OABIK TYpPJICPiHiH
reutbiMU aTaybl Fish Base, Frose R. and Paulo D xone DmiMeiiep KaTaJorbl apKbLIbI
coiikectenaipuiai [10,11]. Craructukansik enueynep I.®. Jlakun (1990) omicTtemernik
HYCKayJibiFbiHa colikec Excel 2010 G6armapinamacs! apKbuibl XKyprizinai [12].

3eprTey HITHIKeJepi. 3epTTey JKYMBICTaphl OapbichiHAa KaitHap CyKoiMachIHBIH
UXTHO(ayHACBIHBIH TYPJIK KyYpaMmblHIa 5 OaybIK Typi Ke3aecTi. Ochbl Ke3/eCKEeH TYpJIepiH
imriage Oankair Kapa-6anbirbl Schizothorax argentatus (Kessler, 1874), Tex0in tanma-06abik
Triplophysa strauchii (Kessler, 1874), 6ankam amabyracer Perca schrenkii (Kessler, 1874)
abopurenmi, an casaH, Tykel Cyprinus carpio (Linnaeus, 1758), xymic menke Carassius
auratus (Linnaeus 1758) OGanbIkTapbl KEepCIHAIPUITCH OaJIbIK Typsiepi OOJbIT TaObLIAIbI.
OnapapiH  imiHae Oankam — amaOyracklHbiH - bankam-Ine  momymsumsicer  Kazakcrad
PecnyOnukaceiaplH ~ Kb13plm  kiTaObiHa — Tipkenren  [13].  Kaltmap cy  koimacsl
UXTHO(hayHACKIHBIH TYPIIK KYpaMbl 1-kecTeie KopCceTiIreH.

Kecte 1 — Kaiinap cy koiiMachl nXTHO(hayHACBIHBIH TYPIIK KypaMbl

Typ araysr Jopexeci
JIaTBIHIIIA | kazakima | opbICIIa
Cyprinidae - TyKbl TYKbIM/IaChl
Cyprinus carpio (Linnaeus, 1758) CaszaH, TYKbI Cazan, Kapi KEPCIHAIpIITeH
Carassius auratus (Linnaeus 1758) Bosiiia meHke CepeOpsiHblii Kapach | JKepCiHIipiIreH
Schizothorax argentatus (Kessler, Bankar kapa-0aibIrbl Banxamickas
abopureH
1874) MaprHKa
Balitoridae — tanma-6ansIKTap TYKbIMIAChI
Triplophysa strauchii (Kessler, 1874) | Teu6in Tanma-6ansik | IIsTHHECTBI ry6ay abopureH
Percidae — anabyra TYKbIMIACHI
Perca schrenkii (Kessler, 1874) | Bankam anabyracel | Baixamickuii OKyHb abopureH

Cazan, tykel (Cyprinus carpio, Linnaeus, 1758) — Tykbl TYKbIMJAchlHA >KaTaThIH
KocinTik MaHbI3Bl Oap Typ. KazakcTanubiH OapibIk skepinge kesmaecesni. Ca3aH OallbIFBIHBIH
KBIHBICTBIK JKeTiTyi 3-6 jxac apanbIFbIiHaa OacTananbl. Y BUIIBIPHIK IIANTYyBI KOKTEMIE (Cyip
aiiel) cy temmepartypacbl 14°C-ka keTKeH7e OacTaiblll, TaMbI3 aiiblHA JCHWIH KaIFacasbl.
VY BUIIBIPBIFBIH CY JKaFaldaybIHAAFbI Cy ©CIMIIKTEpiHE Marmaabl. TYKBIMABUIBIFGL 2,5 MIJITHOH
YBUIIBIPBIKKA JICHIH KeTedi, keOiHece 1 Mwmmmmonra AciiH Oapansl. KopekTeHy crekTpi
HETi31HeH OamapIpiap, ACTPUT, 300IUIAHKTOH, OCHTOCTHI Kypaubl. ¥3bIHABIFEI 80 cM - Te
JeHiH, caaMarbel 16 Kr-ra geiin keteal. barambel kocinTik Oanblk [14].
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FeuibiMu-3epTTey aynapbIMbI3[ia ca3aH OalbIFbIHBIH 4 JaHAChl ayJaHbl. ¥3bIHJBIK
AKOHE calMakThIK kepcetkimTepi 17,0 — 32,5 cm-re nelin, an canmarel 111 — 753 r-ra neitin
O6onabl. KacTelk Kartapiapbl 2-1eH 5 Kacka JeWiHrl Japakrapibl Kypanabl. DyabTOH
OolibIHIIAa KOHJBUIBIK KO3 duiuenTi 1,83-ten 2,26-ra neiiin, oprama 2,02 kepcerti. Cazan
OaJIBIFBIHBIH HET13T1 OMOJIOTUSIIBIK KOPCETKIITEP] 2-KECTe1e KOPCETUITEH.

Kecre 2 - Kaiinap cy KoiMacbIHAaFbl Ca3aHHBIH HET13T'1 OMOJIOTHSUIBIK KOPCETKIIITEP]

JKacTeIk L,cm Q. Fultan 0

KaTapbl min-max min-max min-max %
2 17,0 111,0 2,26 1 25,0
3 24,3 304,0 2,12 1 25,0
4 26,0 356,0 1,88 1 25,0
5 32,5 753,0 1,83 1 25,0

17,0-32,5 111-753 1,83-2,26
Bapibirer 24.9 381 2,02 4 100,0

bankarr amabyracer (Perca schrenki, Kessler, 1874) bankair keiHae SHAEMHK OOJIBII
tabbutanibl. XTKO-ubiH KpI3pUT TI3iM KaTapblHA TYp JACHTEHiHAE €HTI3UIreH. Aunaiina,
Kazakcran PecryOnmkaceiabiH, KbI3bul kiTaObiHa OHBIH bankani-Ine momynsiiusicel FaHa
EHTI3UINeH, OUTKEeH1 AJakes KeJaepiHae OYJI Typ ol Je KOIl KOHE KOCINTIK 00BEKT OOJIbII
tabbutanbl. bankam-Ine OacceiHinge, Oankain Kapa-OalbIFbl CHUSIKTBI, OJI KEPCIHIIPIITEH
OanpIKTapMeH O9CEKENeCTIKKE ToTenm Oepe aiaMaabl JKOHE ©3TepMelli THIPOJIOTUSIIBIK
TIPIIUTIK €Ty opTackiHa Oeiimaene anmansl [15]. XX FaceIpAbIH asfbIHAa OHBIH CaHBI €10Yip
KbICKap/Ibl, O1paK OJI o)1l KYHIre JIeiH OacCelHHIH IMIETIH/EeT OKIIayJaHFaH MOMyJIsusuiapaa
a3 kenemie cakTamabl. COHFBI KbUITAPBI Tapally aliMarbl IIEKTEYJl OOJIIBI KOHE Kasip
AnMatbl OOJIBICBIHBIH IIAFBIH  OKIIAyJIaHFaH Cy aWJIbIHAapbIHIA Kesjaecenmi. bamkarn
anmaOyFachl KbI3BIJI KITalmKa TIPKEITCHIIKTCH FHUIBIMU-3€PTTEY ayJIapbIMbI3fa TYCKEH
OaNBIKTapIbIH Y3BIHJBIK - CAJIMAKTHIK OJIIeMAepl ajJblHFAaHHAH KeHIH KalTa cyKoWMara
xki10epinmi. ¥3emHAbIFel (1) 17,1 — 28,0 cm, an cammarbl (Q) 98-462 r apasbIKTapbiHaa
Ke3/1eCTI.

bankam kapa-6aneirer (Schizothorax argentatus Kessler, 1874). Kasipri yakpiTTa
Kazakcrannma kapa-O0adbIKTBIH YII TYpl MEKEHJeWi: Oankam Kapa-OansiFbl (S. argentatus
Kessler, 1874), ine kapa-6ansirsr (Schizothorax pseudoaksaiensis Herzenstein, 1889) sxone
komiMri Kapa-6amisik (Schizothorax intermedius McClelland & Griffith, 1842). Ocbuiapabiy
imiHe i1e Kapa-0aneirbl KpI3blT KiTanka eHri3iireH. bypeiH i1e Kapa-0aibIiFel Oamkat Kapa -
OaNBIFBIHBIH TYP aCThl HEMeCe TOMYJISAIHACH OOJIBIN TaOBLUIFaH, Ka3ipri TaHIa eKeyi e Oesek
TYP PETiHAC KapacThIpbUIaAbI, OCHl TYpiaepaiH iminae KP Kp3pu1 KiTaObIHA 171€ Kapa OaJIbIFbI
FaHa TIPKEJTeH.

bankam kapa-6aneirel bankami-Ajaken 0acceWHIHIH Cynapbl: KeJaepiae, e3¢HIASPIIH
’a3pIK aFbICBIHJA, Cy KOWMaapja, TorFaHjaapaa TapajaraH. baikam kapa-OanbIFbl OajTkari
amaOyFachl CHUSKTBI, JKEPCIHAIPUITEH OalbIKTapMeH OJoCEeKeNecTiK OaphIChIHAA CaHBI KYpT
a3zaliibl JKOHE OacceiiHHeH BIFBICTHIPBULIBI. On 0acka Typiep TIPHIUIIK €TIEeWTIH HeMece
OJIapJIbIH caHbl a3 OOJIFaH kepjae, aran aTkaHja lne e3eH1l *kyileciHiH cy KoWmManapblHIa
raHa cakrainrad. Kasipri yakpiTTa Oankaml kapa-OanbiFbl ¥Y3biHarami, Typren, Ilapsin,
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XKupenaitrblp ©3€HAEPIHIH TOMEHI1 aFbICBIHBIH XKEKEJEreH yuyackenepinae, line e3eHiHiH oH
cananapeinga, Koprac, bapaxym3up eszenaepinne, conaaii-ak Camcel, Kackenen, blpraiitsl,
ToxbipaybiH, bbokbl, banbiktel, [biHxkbUIbL, ¥pkap, AmbioOyiak, Kei3putaram, TeHTek,
AKCy e3eHaepiHie, coHAah-ak AJMaThl OOJBICBIHBIH JKEPrUNKTI Cy alJIbIHapbIHIA:
YHriprac, AxceHrip, KumxeBckuii xoHe JKanaHalkes KeJiHIe CUPEK JKOHE KeKe Ke3aeceal
[14]. FeuibiMu-3epTTey ayniapbeiMbl3ia Y3bIHABIFB 16,3-18,2 cMm, canmarsl 62-87 T 6onaThiH 2
naHa Oankam — Kapa-OanbiFbl  aynaHabl. DynbTOH OOWBIHINIA OpTamia  KOHJBUIBIK
koa¢punmenti 1,44 kepcerTi.

Cy aiiIbIHbl KaFachbIHbIH MXTHO(AyHAJBIK KypaMmbl IIA0AKTHIK CY3€KI ayMEH CY3y
HOTHXKeciHe 2 OanbIK Typi ke3aecti: MeHke Carassius auratus (Linnaeus 1758) xonHe TeHOLN
tanMa-0aneik  Triplophysa strauchii (Kessler, 1874). Banbik 1rabakTapblHBIH — OpTalia
xoHuentpamusacel 0,69 nana/m®. CoHbIH imiHge GAaCHIMIBIK KOPCETKEH MOHKE INa0aKTaphbl
1,11 pana/M® KOHIEHTPAlUMSACHIH Kypaibl. bBalblK IMaOaKTapbIHBIH OHIMIUIN Typabl
MaTiMeTTep 3-KecTee KeATIPUIreH.

Kecte 3 - KaiiHap cy KoMachbIHBIH OaJbIK IIa0aKTapBIHBIH KOHIIEHTPAIASCHI

Kepcetkimtep
Bajsik Typi ¥ 3BIHIBIFEI, CM, Canmarsl, T, OmiMiniri, Yteci,
(MHH.-MaKc.) (MHUH.-MaKc.) n
nIaHa/m3 %
opraria opraia
1,5-94 0,1-295 60
MeHnxe 27 16 1,11 81,1
. 7,5-11,5 5,3-20,4 14
Ten0Oin1 TamMa-0anbIK 0.3 11.0 0,26 18,9
bapibiret 74

KopobiThiHaBbI. AnmaTtel 005bickl, HapbeiHkon aynanbiHAa opHanackadn Kaiinap
CYKOHMMACBIH 3epTTeil Keiae, cykoimanwl cazan Cyprinus carpio (Linnacus, 1758) sxone
OCIMIIKKOPEKTI OalIbIKTapMEH OaJIBIKTAaHABIPHIN CIIOPTTHIK (9yECKOMIIBIK) OajblK aysayra
naajaHraH AYPBICTBIFbIH aWTa KETKEeH »XoeH. JlereHmMeH cykonMachkiHna Ime - bankam
Oacceliningeri abopurenai typiaep Oankamr amadyracel Perca schrenkii (Kessler, 1874),
Oankam kKapa — Oanbirbl Schizothorax argentatus (Kessler, 1874) »one TeHOinm Tamma —
oanerrel Triplophysa strauchii (Kessler, 1874) ke3neceni. AOopureH i OalbIKTapAblH iIIH/IE
Oankam amabyracel KazakcTaHHBIH KbI3bUI KiTaObIHA TIPKENTEH, KOCIMTIK OalbIK Typiepi
cazaH XoHE MeHKe OamnbIKTapbl Ke3fnecTi. COHBIMEH KaTap CHPEK KE3JECEeTiH JKOHE
abopureH/ii OaNbIKTapABIH TIPUIUIIK €Tyl YIIiH Oy CyKOWMa KOJIAWibl XKoHE e Oy
CYKOMMaHBIH aOOpHUTeH/l JKOHE KBI3bUT KITallKa €HreH OajblK TYpJEpiH CaKTay MaHBI3IbI
00JIBII TAOBLIAIEL.
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90K 639.2/.3
Hruiauxk Payan
«banbIK mapyambUIbIFbl FBUIBIMU-0HAIPICTIK OpTaibiFedy JKILIC,
(Anmarsl K., Kazakcran)

YHPEKKOJ KOJIHIH UXTUO®AYHACBHIHBIH KA3IPT'T KAFJANBI
(BAJKAII BACCEIHI)

Anparna: Makanaga Xericy o0sbichl, AKCY ayJaHbIHIa OpblHAJTacKaH Y UPEKKeI
KOJIHIH UXTUO(AYHACHIHBIH aJyaHTYPJUIIr CUMATTaNFaH. FbUIbIMH 3€pTTEY KYMBICTAPhI
HOTIDKECIHAEe 6 TYKbIMJAcKa jKaraTblH & OasbIk Typl 3epTreyiMizge kesaecti. OHbH 4
abopurenai O0anmblK Typiepi: komimri ronbsa Phoxinus phoxinus (Linnaeus, 1758), GipTycTi
tanMa-06anelk Triplophysa labiata (Kessler, 1874), ten6in tanma-0ansix Triplophysa
strauchii (Kessler, 1874), 6ankam anadyracel Perca schrenkii (Kessler, 1874) sxone 4 Gerne
OansIK Typiiepi: kymic meHke Cyprinus gibelio (Bloch, 1782), amyp ma6arsr Pseudorasbora
parva (Temminch et Schlegel), e3en ab66orTrHack Abbottina rivularis (Basilewsky, 1855),
KpITaii ameotpuci Micropercops cinctus (Dabry de Thiersant). Yiipekken keininae Oaikari
anma0yFracel SHAEMHKTIK TYp *oHe KazakcranusiH Kpi3bul kiTaObiHa II caHaTTBl TYp peTiHIe
TIPKEJTeH.

3eprreyni  Kaszakctan — PecnyOnMkachlHBIH — aybul — MIApyallbUIBEBl  MUHHCTPIIT
kapkbutavabipabl ( I'pant BR23591065 )

Kintrik ce3mep: Yiipekken kemi, uxtuodayHa, abopuresai Typ, Oere,
OMoaTyaHTYPJILITIK

Kipicme. buonorusiplk adyaHTYpJIUNIKTI cakTay OOWBIHINIA ©OTETiH KOHBEHIIMSIFa
KaTBICBIIT JKYPreH KOITereH enjaep TaOuru OWOJIOTHUSUIBIK alyaHTYpPIUIIKTI cakrayra,
OKOKYWEHIH HallapjayblHA OKEN COFATBhIH KApKbUIBIK IIBIFBIHIAPABIH aJbIH alyFa
OarbITTaNIFaH FHUIBIMU 3€pTTEy >KYMBICTapblHa auTapibikraii MoH Oepexi [1-7]. Conrbl 15
KBUIIAa Cy KOMMajapra aHTPOINOTCHAIK JKYKTEME XaJbIKTBIH aWTapibIKTal TBIFBI3
OopHajacayblHa OalnmaHbBICTBI KypT ocTi. Kanpinrackan jkarmaiiapna uxTuodayHaHBIH
OMOJIOTHSUIBIK ~ allyaHTYPJIUIITIH — cakTay, IIaFblH Cy alABIHIAphl  JKOXKYHeIepiHiH
(YHKIMOHANBIK  JKaFdalblH  aHBIKTAy, TOKCHUHACPIIH OpTYpJi  TYpJIepiHiH  OallbIK
OpraHu3MiHe ocepiH Oaranay, KepriTikTi WXTHO(ayHaHBIH alyaHTYPJIUIriH CaKTay YIIiH
OHTAIIBI JKaFMamapasl 13aeyai tadan etedi [8]. Kim cy ainpiHaapeiHIa aOOpPHUTCeH Tl KOHE
KazakcTaHHBIH KbI3bUT KiTaObIHA €HTEH TYPJEPiH pe3epBi cakramraH. OChIHAAM ©3€KTi
Macenenepre cyieHe OTBIPBIT YUPEKKeN KOMiHIH WXTHO(ayHAaCHIHBIH KYpPaMblH 3epTTem
oraH Oara Oepy MaHBI3IbI OOJIBITT TAOBIIAIbI.

3epTTey MaTepHaJIapbl MeH daicTemMeep. Yipekkon komiHe 2023 KbIIbl FEUTBIMHU
3epTTeY KYMBICTAPhI JKYPTi3inmi. 3epTTey OapbIChiHAA OANBIKTHI ayiayFa Y3bIHABIFRL 25 M,
ysambIKTaphbl 16 MM nen 100 MM apanbIKTapbIHAAFB! TI30CKTIK KypMa ay KoHE Y3BIHIIBIFBI 6 M
VAIIBIFRL 3-5 MM  apalIbIKTapbhIHAAFhl MIA0AKTHIK CY3rl ay Kypaiaapbl TaiJaTaHbUIIbL.
buonorusanelk Tammay skanmbel KaOburnanraH M.d. IlpaBauHHIH oicTeMeCiMEH Kyprizimmi
[9], GanbIKkTapabIH TYpiH aHbIKTay O.A. boitimOeroB xoHe Beceno Ooiipiama [10,11], an
JaTBHIHINA aTaybl XaJblKapalblK fishbase jkoHe DmiMeiiep KaTaiorsl apKbUIBI >KACaJIBIHIBI
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[12,13]. Cratuctukansik enaeyiep I.®. Jlakun (1990) smictemenik HyCKayJbIFbIHA COUKEC
Excel 2010 6arnapiaamachsl apKbUIbl Kypriziiai [14].

HoTu:xesiep koHe osapabl TAJKbLIAY. YHpEKKol KeiHIH ayaansl 9,0 ra, y3bIHABIFbI
- 1,3 kM, makcuManael eHi — 0,7 KM, MakCUMaJIbl TepeHairi — 2,5 M, oprama — 2,2 M
Kypailibl. YHpEeKKes KeJliHIH ailHalachlHAa KaMbIC JKOHE KOJIJIH TyOl Cy acThl ©CIMIIKTEpI
KaMTBIFaH.

FrutbiMu 3epTTey JKyMBICTaphl HOTIXKECiHAEC 6 TYKBIMAAcKa jKaTaThlH 8 OaibIK Typi
3eprreyiMizne keznecTi. OHbIH 4 abopureHai OanbIK Typiiepi: komiMri roiesH Phoxinus
phoxinus (Linnaeus, 1758), 6iprycti TanmMma-Oanseik Triplophysa labiata (Kessler, 1874),
TeHOLT Tanmma-Oaneik Triplophysa strauchii (Kessler, 1874), Oankam amaOyracel Perca
schrenkii (Kessler, 1874) sxone 4 Oerme Oanbik Typiepi: kymic meHke Cyprinus gibelio
(Bloch, 1782), amyp mabarsl Pseudorasbora parva (Temminch et Schlegel), e3en
ab0ottuHacel Abbottina rivularis (Basilewsky, 1855), xpitaii aacorpuci Micropercops
cinctus (Dabry de Thiersant). Ocsl 3epTTenreH a0OpUreH i OaMbIKTApbIH IIIiHAC OaTKall
anaOyracsl KP Kkb13b11 KiTaObIHA TipKenreH (1-kecte).

Kecrte 1 — Yiipekkein kemiHiH UXTHO()AYHACBIHBIH KYPaMbI

Typ araysl
JIaTBIHIIIA Ka3akia \ OpHICIIa
Tyxkel TykbIMaacel - Cyprinidae
Cyprinus gibelio (Bloch, 1782) | Kymic merxke | CepeGpsinbiii kapach
Tenre GansIk TyKbIMIackl - Gobionidae
Pseudorasbora parva (Temminch et Schlegel) Amyp 1mabarsl Amypckuii uebauék
Abbottina rivularis (Basilewsky, 1855) O3en abOOTTHHACH Peunas ab00TTHHA
Tapax 0anbIK TYKbIMaacsl - Leuciscidae
Phoxinus phoxinus (Linnaeus, 1758) | Kogimri ronbsia | OGBIKHOBEHHbII FOTBSH
Tanma 6ansik TyKbiMaacki— Nemacheilidae
Triplophysa labiata (Kessler, 1874) OipTycTi Taama-0anblK | OJHOIBETHBIN rybay
Triplophysa strauchii (Kessler, 1874) TEHO1JT TasMa-0aIbIK [TsaTHECTHIN TyOay
Dneotpuc TykbiMaacel — Odontobutida
Micropercops cinctus (Dabry de Thiersant) | KprTaii aneotpuci | kuTaiickuii ameoTpuc
Anabyra TykeIMaacel — Percidae
Perca schrenkii (Kessler, 1874) | Bankam anabyrace | Banxamickuii OKyHb

bankam anmaOyracel Perca schrenkii (Kessler, 1874) - Bankam npOBHHITUSCHIHBIH
suaemuri. bacceitHre 6acka OanmbIKTapIbIH >KEPCIHAIPYl HOTHIKECIHIE Ka3ipri yakbITTa Oy
TYPIiH Tapaidy aiMarbl KbICKapAbl. bankaimn anaOyFachlHBIH OaiKaml — 1€ MOMYJISIUsCH
KazakcranubiH Kpibur kiTabbiHa (2008) koHe XTKO  KpI3BUIT Ti3iMiHE eHriziares [15].
Yiipekken keniHeH ayjaHFaH Oankaimn anaOyracelHBIH TeK Y3bIHABIFB (L) — 14,5 cm men 32
cM, TombIK canMarbl (Q) — 101 rpam — 208 rpam anbIHBIT KalTa Kere xioepii.

Osen ab6ortuHace! Abbottina rivularis (Basilewsky, 1855) — Apan, bankam, Anaken,
[y, Tamac xone T1.0. OacceliHmepae Ke3meWCOK »epciHreH Typ. KopekTepi HeriziHeH
TJIAHKTOH, OJIMTOXETTEP, NCPHICIACPMEH JKOHE JKOHIIKTEP/IIH MMarockl, oanasipiap. bizmia
3epTTey HOTMXkejepl OoMbIHIIA ©3eH a000THUHACKIHBIH Y3bIHABIFB (L) — 50,6 MM nen 90,7
MM, cMUT OodbiHIIA Y3BIHABIFHL (1) — 39,3 MM nen 74,9 mm, an canmarsl (Q) — 1,3 HaH 8,5
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rpaMm apanbIKTapbiHaa,  ¢GynabToH OoibiHImIAa KOHIBUIBIFEI (Fulton) — 0,98 nen 2,14
apaJbIKTapblHIA KE3/IeCTi, oJeOneT KO3JepiMEH CabICTBIPFAaH KATThl aWbIPMAIIIBLIBIKTAD
ke3necTi [16].

Amyp mrabarel Pseudorasbora parva (Temminck et Schlegel, 1846) — Apan, Bankamr
xKoHe Anaken OacceiHAepiHAe TapajFaH JKOHE Ke3/IeMCOK JKepCciHreH OalblK. MEeKeH eTeTiH
aymarbl HakThUlaHOaraH. KekxTeM >koHe ka3 alibiHaa KeOeiesal , >KaJmbl CaHbl 3 MbIH
YBULABIPBIKKA JIeHiH 1mamaasl. Herizinen Oenrodar, 6ipak 300IUIaHKTOH MEH ©CIMIIKTEpPMEH
KopekTeHeal. bi3aiy 3epTTey HoTHKENnepl OOWbIHIIA aMyp madarbIHbIH Y3bIHABIFRI (L) — 33,9
MM feH 48,1 MM, cMuT OoitbiHIa Y3bIHABIFEL (1) — 27,0 MM nen 37,4 MM TosbIK canMarsl (Q)
— 0,4 tpam — 1,1 rpam, ¢ynbron OoitbiHma KoHABUIBIFEI (Fulton) — 1,9 man 2,1
apaJIbIKTapbIHJIa KE3IeCTI.

Komimri romsa Phoxinus phoxinus (Linnaeus, 1758) — tapany aiimarel Eypasus
Ucnanusara peitin TtapanraH. Amyp OacceitHinge, Oxorck TeHi3l 0Oacceitn, Kopesna,
baitkanna, Kacnuii TeHi3 e3ennmepinne, bankam Oacceiinne kesnmecemi [17].  YKanmbr
Y3bIHABIFBI 3 — 4 CM OJKeTell, Ccoylp — MaychiM ainapeiHaa kebeitemi. ¥cak
OMBIPTKAaChI3lapMeH KopekTeHel. KocinTik MaHbI3bI KOK TYp. bi3aiH 3eprrey HoTHkenepi
OoMbIHIIIA KOIIMT1 TOJSTH Y3bIHABIFEI (L) — 32,0 MM nen 48,3 MM, CMUT OOMBIHINIA Y3bIH/IBIFBI
(1) — 25,4 mm nen 39,1 mm TonbIK canmarsl (Q) — 0,5 rpam — 1,1 rpam, ¢ynbToH OoitbIHIIA
KOHaAbUTBIFBI (Fulton) — 1,7 — 3,5 apanbIKTapbiHIa KE€3/1eCTi.

Kywmic menke Cyprinus gibelio (Bloch, 1782) - Contycrik Kacnuii MmeH Apain TeHisi,
Conrycrik xone Opransik KazakcTanHbIH aymarbiHa ke3fecesl. JKbIHBICTHIK KeTinyl 2 — 4
KblT apanbirbinga xypeal. Cy temmepatypackl 10°C-taH xorapbl OONFaHIA YBUIIBIPHIK
mamasbl. YBUIABIPBIKTApbl JKaOBICKAK, eciMiaikTepre Imamansl. KopekTeHy crhekTpi
HETi31HeH 3000€HTOC, NEeTPUT, Oamapipiap, 3001IaHkToH [15]. Bi3miH 3epTTey HoTHkenepi
OoifpIHIIa Kymic MeHKeHIH Y3bIHAbIFBI (L) — 78,6 MM nmen 82,2 MM, cMUT OoibIHIIA
y3utHabIFR (1) — 60,0 MM aeH 62,3MM ToubIK caiaMarbl (Q) — 8,4 rpam — 9,85 rpam, (ynbToH
OoiipiHIa KOHABUIBIFEI (Fulton) — 3,9 nan 4,4 apanbirsiaaa 00JIbL.

Kertait anmeorpuci Micropercops cinctus (Dabry de Thiersant, 1872) - tyiusl ¢y KbIcKa
IUKIIIK TYP, >KBIHBICTBIK KETiMyl 2-II1 JKbUIBIHIAA JKYpedi. YBUIABIPHIK IIAIly, KaTThI
cyocTpar kepiepre Oeminm 7 peTke ACHIH YBUIABIPHIK IIamaabl. TYKbIMIBUIBIFRL 150
YVBUIIBIPBIKKA JEWiH, OJapAbl JEPHOCUT IIbIKKaHFa JCHIH aTaiblK OajblK KOpFanbl.
Kopektenyi apamac: 6anasipiap, INIAHKTOH, 3000eHTOC. MakcuMaasl 5 kacka aeiin. bizmiH
3epTTey HOTIKeNepl OoWbIHIIA KbiTail d1eoTpuc Y3uHABIFB (L) — 35,1 MM nen 52,2 mw,
cMuT OoiibiHIIa Y3BIHABIFH (1) — 27,9 MM nen 41,9 mm Tonsik canmarsl (Q) — 0,55 rpam — 1,7
rpaMm, ¢ynpToH OolbiHITa KOHABUIBIFEI (Fulton) — 2,3 ngen 2,6 apaibIKTapbIHAa KE3IECTi.
KacinTik Typre skarmaiinel. AkBapuymaa ecipyre 6omassr [15].

Ten0bin Tanma-6ansik Triplophysa strauchii (Kessler, 1874) — Illy e3eninin, bumikeur,
bankam >xoHe Aumakenm OacceiiHiepiHae >koHe 3aiicaH kemjepiHme, TapOaratalibiH
Conryctik OeTkerinaeri e3enaepae kesmecemi [15]. bizain 3eprrey HoTMKenaepi OOWBIHIIA
TEHO17 TaMa —TtanMa OanbIFeIHBIH Y3bIHABIFE (L) — 30,4 MM geH 126,5 mMm, cmuT OolibIHIIA
y3utHIbIFRl (1) — 24,2 mm gen 105,5 mm Tonbik cammarbl (Q) — 0,2 rpam — 16,55 Tpawm,
¢bynbroH 60tbHIIA KOHABUTEIFR! (Fulton) — 1,5 Ten 1,7 apanbikTapbiHa Ke31eCTi.

biprycri tanma-6aneik Triplophysa labiata (Kessler, 1874) — Bankam — Amnakei
OacceitHiHIH dHAEMHUT1. JKBIHBICTHIK JKETUTy 2 — 3 KbUI apasIbIFbIHA KYPEl. Y bUILABIPHIFBIH
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MaMbIp aliblHaH OacTaH ka3 0oilbl OipHemie Oein mamanabl. 60 MbIHFA KYBIK YBUIABIPBIK
mamaapl. HeriziHeH 300IUIaHKTOH KoHE OEHTOCHEeH KOpeKTeHeIl. ¥Y3bIHAbIFbl 21 cMm-Te
JEH1H KeTell, 7 )KbUIFa JeHiH TIpIWUIK eTel. bi3aiH FhUIbIMU 3€pTTEy HOTHXKENIepl OOMbIHIIIA
O0ip TycTi TanMma-0anbIKThIH Y3bIHABIFEI (L) — 45,8 mm gen 46,1 mMm, cMuT OoiibiHIIA
y3eiHABIFH (1) — 38,6 MM neH 39,3 mum Tonbik canmarst (Q) — 0,75 rpam — 0,8 rpam, ¢GyabTOH
OoiipiHIa KOHABUIBIFBL (Fulton) — 1,3 Ten 1,3 apanbikrapeiHaa Ke3aecTi. baoibik 3epTTeNreH
OaNbIKTapIbIH OMOJIOTUSIIBIK KOPCETKIIITEP] 2 KeCTeIe KOPCETUIreH.

Kecrte 2 — Yiipekkesn kemniHe ayJaHFaH OajnbIKTapIblH OMOIOTUSIIBIK KOPCETKIIITEPI

bainbik benrinep CraTucTHKaiblK OHACY
TYpi min max M m S Ccv
AGGoTuHa | L 50,6 90,7 68,66 12,11 14,44 21,0
I 39,3 74,9 56,41 8,91 11,80 20,9
Q 1,3 8,5 3,68 1,93 2,48 67,3
Fulton 0,98 2,14 1,83 0,23 0,36 19,7
Amyp L 33,9 48,1 40,5 4,8 6,2 15,2
mradarbl | 27 37,4 32,1 3,8 4,7 14,5
Q 0,4 1,1 0,7 0,3 0,3 45,3
Fulton 1,9 2,1 2,0 0,1 0,1 4,3
Komimri L 32,0 48,3 40,1 4.7 55 13,8
TOJIbSTH | 25,4 39,1 32,4 3,9 4,6 14,2
Q 0,5 1,1 0,7 0,2 0,2 28,8
Fulton 1,7 3,5 2,2 0,4 0,6 25,6
Kywmic L 78,6 82,2 80,4 1,8 2,5 3,2
MOHKECI | 60 62,3 61,2 1,2 1,6 2,7
Q 8,4 9,85 9,1 0,7 1,0 11,2
Fulton 3,9 4,1 4,0 0,1 0,1 3,3
KprTait L 35,1 52,2 42,6 4,8 7,1 16,7
aneorpuci | | 27,9 41,9 33,9 4,0 58 17,2
Q 0,55 1,7 1,0 0,3 0,5 46,4
Fulton 2,3 2,6 2,5 0,1 0,1 59
TenOin L 30,4 126,5 59,6 18,9 26,4 44,3
TalMa- I 24,2 105,5 49,2 15,9 22,2 45,2
OaJbIK Q 0,2 16,55 2,9 2,4 4,5 154,0
Fulton 15 1,7 15 0,1 0,1 5,6
bip rtycri | L 45,8 46,1 46,0 0,2 0,2 0,5
TallMa- I 38,6 39,3 39,0 0,3 0,5 1,3
OaJbIK Q 0,75 0,8 0,8 0,0 0,0 4,6
Fulton 1,3 1,3 1,3 0,0 0,0 0,8

AynanraH OanbIK TYPJAEPIHIH IMIHAE KE3[eCy KHUUTITi >KOFapbl KOPCETKIMITI TEHOLT
TanMa OaJIbIFbI, KOMIIMI1 TOJIBSH JKOHE ©3¢H a00OTHHACHI KOPCETTI, all Ke3/AeCy KHUUIIT1 eH a3
O0ip TycTi TanMma - OalbIFBl KOHE MOHKE OanbIFbl OONBIN TaOBLIAABI, OCHl 3EPTTEITCH
TYPIACP/IIH IITHE KOCINTIK MaHBI3BI Oap MOHKE OaJbIFhI.
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[lla6akrapasH kannsl KoHueHTpanusacel 0,179 nama m® kypanel. Onapaely imiszge
TeHO11 TanMa-6anblK GanbiFbl 6ackiM GONBI, OHBIH KoHIeHTpamuackl 0,053 nana/m® Gomnmbl.
[IlaGakTapablH KOHLIEHTPALUACHI 3-KECTE1€ KENTIPLITEH.

Kecrte 3 — Yiipekkes KemiHiH mabakTapbIHbIH K€3/1€CY KU1

banbix Typi Kepcerkimep
OHIMJILTIK, TaHa. M> Ke3Jecy JKuiiri, %
O3en a000THHACKHI 0,036 20
Amyp mabarsl 0,018 10
Konimri roabsH 0,036 20
KpiTait aneorpuci 0,018 10
MeHuke 0,009 5
TenOi1 TaMa-0aJIbIK 0,053 30
Bip TycTi Tanma-0anbIK 0,009 5

KopbiThinasl. Makanana JKeticy o0sbIchl, AKCY ayJaHbIH/Ia OpHAJIackaH Y UPEKKOJl
KOJI1HIH UXTHO(ayHACKIHBIH aTyaHTYpaiIiri cunartanrad. COHbIMEH KaTap KeJil CIIOPTTHIK-
OYECKOMJIBIK MaKcaTTa KoOJIJaHyFa OOJIaTBIHIBIFBIH aiiTa KeTkeH oH. lme — bankam
OacceliHiHe Ke3aeceTiH abopureHai komimri rombsa Phoxinus phoxinus (Linnaeus, 1758),
oiprycti TtanMma-Oaneik  Triplophysa labiata (Kessler, 1874), Tten0in Ttanma-0aibik
Triplophysa strauchii (Kessler, 1874), oankam amabyracer Perca schrenkii (Kessler, 1874)
3epTTeyiMi3zie Ke3JeCTi, OChl TYPJIEp/iH IimrHAe Oankarm anaOyrachlHBIH Oajkaml — 1i71e
nomnyssnuschl KP KpI3buT KiTaObIHA TipkeareH. An Oerze OaibikTap Kymic MeHke Cyprinus
gibelio (Bloch, 1782), amyp mabarsl Pseudorasbora parva (Temminch et Schlegel), e3en
ab0ortunacel Abbottina rivularis (Basilewsky, 1855) »one kpiTaii aneorpuci Micropercops
cinctus (Dabry de Thiersant). JKyprisiaren 3eprrey HOTHKeIepi OOWBIHIIA YHPEKKOT KO
CHUPEK Ke3JeCeTiH jXoHe abopureHAi OanbIKTapAblH TIPHIUIIK €Tyl YIIIH OYWI CyKoima
KOJIAWIBI 00JIBIT TaOBUIAIBI.
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YK 597.2/5
HcemyxanoB Xucmer Kycnnanosu4
KaHJIMJaT OMOJIOTUYECKUX HAYK,
BEYIIUNA HAYYHBIH COTPYAHUK JaO0OpaTOPUU UXTHOIOTUU
TOO «Hayuno-Ilpoussoacteennsiii Llentp PeioHoro Xossiictea» (HIIL PX)
(r.Anmartsl, KazaxcraH)

Cancsbi3daeB Ep6oa TypebinOekoBuY

MarucTp CeIbCKOXO35CTBEHHbBIX HAYK,

3aBeayrolui 1abopaTopueit UXTHOJIOTUI

TOO «Hayuno-Ilpoussoacteennsiii Llentp PeioHoro Xossiictea» (HIIL PX)
(r.Anmartsl, KazaxcraH)

KymaraeB Epkunoex EpuxkoBud

MarucTp CelbCKOXO035MCTBEHHBIX HAYK,

nupekTop banxamickoro ¢punuana HIIL peioHOro xo3siicTea

TOO «Hayuno-Ilpoussoacteennsiii Lientp PeioHoro Xossiictea» (HIIL PX)
(r.Anmmartsl, Kazaxcran)

KaonosoB Kapkbin Pycianosuu

MarvucTp OMOJIOTHYECKUX HayK,

nupektop Antaiickoro ¢unuana HIIL ppiGHOTO X035MiCcTBA

TOO «Hayuno-Ilpoussoacreennsiii Lientp PrioHoro Xossiictea» (HIIL PX)
(r.Anmatsl, Kazaxcran)

OLEHKA ITPOMBICJIOBbIX 3AIIACOB CA3AHA BAJIXAII-AJIAKOJIBCKOI'O
N EPTUCCKOI'O BOJHbBIX BACCEMHOB 1 BOSMOKXHBIE MEPHI 110 EI'O
BOCCTAHOBJIEHUIO

Annoramus: Casan (Cyprinus carpio Linnaeus, 1758) — meHHBIH MPOMBICIOBBIA BH/I
UXTHO(ayHbl OCHOBHBIX HamOoliee KPYNHBIX PBHIOOXO3SMCTBEHHBIX BOAoeMoB bamxari-
Anakoneckoro W EprTucckoro BoaHbIX OacceiiHOB. B BomoeMax yka3aHHBIX BOJHBIX
0acceilHOB OH SIBIISIETCS BCEJICHIIEM, BOMICAIINM B COCTaB MX HXTUO(GAYHBI PA3THMYHBIMU
nyTsmu. Tak, mepBoHayanbHO B HanbOosee KPYMHBIA PhIOOXO3IMCTBEHHBIM BOJJOEM PETHOHA
— o3epo banxai cazaH NpOHUK IMyTEM CaMOPACCENICHUS 110 BOJHOW apTepUU psijia peK, B TOM
gucie U Mne B 1913 romax. Dkosjormdeckue ycioBusi oOuTaHus o3. bamxam okazanuch
OJIarompUATHBIMU JUIsl YCHEIIHOW HaTypald3allii ca3aHa, KOTOPBIM B MOCIEAYIONMIEM
IIMPOKO PacHpoCTpaHWics Mo Bcemy BoaoeMmy. C poCTOM YHUCIEHHOCTH U MPOMBICIOBBIX
3amacoB cazaH u3 o3epa bamxamr ObUT aKKIMMAaTHU3HPOBAaH B AJIAKOJIBCKYIO CHUCTEMY O3€p
1932-1933 r.r., a 3arem B o3epo 3aiican-Eptucckoro 6acceitna 1934-1935 r.r. brnaromaps
YCIIELIHON HaTypalu3a-Iuu B BOAOEMaX BCEJICHUS Ca3aH B TEUEHUE PsJia ACCATUIIETUN CTal
OJTHUM W3 OCHOBHBIX OOBEKTOB TIPOMBICIA, KaK HanboJiee MacCOBBIM IICHHBIA BH/I
uxtnodaynsl. Tak, mo ceenenusm MBanoBa C.H. m Hekpamesnua H.I'. «akxknumaTtu3zanus
cazana B banxaie nana pe3kuil moabeM pblOONPOYKTUBHOCTH 3TOro BojoeMa. Eciu panee
B 03epe A00bIBanock okoyio 10 Thic. 11 pblObL, TO K 1941 Toay 0o0mIME YIOBBI PHIOBI 3/1€ChH
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Bo3pociau A0 186,5 Teic. 1, u3 Kotophix 128,6 Teic. 1 (69,0%) coctaBmsun cazan» [1,2].
3HaueHue cazaHa B OOIIEM YJIOBE PBIObI U3 3TOrO BOJAOEMAa B TE€UEHHE psAJla JACCATHICTUN
MMEJIO0 ONPEEISIONLYI0 PoJib B ppi0000bIue. OHAKO, B NTOCIEIHUE TOABl B 03epe banmxam
TaK)Ke€ KaK U B OOJIBIIMHCTBE OCHOBHBIX BOJOEMaxX OOUTaHUS MIPOMBICIOBBIE 3aMachl U YJIOBBI
ca3aHa 3HAYUTENBHO COKPATHIUCh, & B HEKOTOPBIX M3 HHUX CHU3MWIUCH JO YpPOBHSA
KpuTudeckoro mnpezena. C ydeToM 3TOro, 1eJIbl0 MOJTOTOBKM HACTOSIIEH CTaTbH SIBISETCA
BBISICHEHUE MPUYMH PE3KOr0 YXYJUIEHUS COCTOSHMSI IPOMBICIOBBIX 3allacOB U CHIKEHUS
yJIIOBOB Ca3aHa B M3yYaeMbIX BOJOEMax W IMPEACTABICHUE pPEKOMEHAAIMi Mo UuX
BOCCTaHOBJICHHUIO.

PaGoTbl npoBoASTCS B paMKaxX HayYHO-TEXHUUYECKOM nporpaMmbl Ha 2024-2026 roasi:
«KomruiekcHbIe UCCleI0BaHUs BOJAOEMOB JJII COXPAaHEHUS U YCTOWYMBOTO HMCHOJIb30BAHUS
BOJIHBIX OMOJIOTUYECKUX PECYPCOB Ha OCHOBAHMU OLEHKH UX MOTEHLMANA U MOJIETUPOBAHUS
nuHamuku 3anacos» (MPH: BR23591095).

KuaroueBble cioBa: ApanbCKkuidi caszaH, 3aBo3 B Npya BOiu3u rop. Bephoro, aBapus
namOBbl, cUCTeMa peK, camopaccesieHue, 03. banxain, HaTypanu3aius, TPOMBICIOBBIE YJIOBBHI,
aKKIMMaTu3auus, AJIaKoJIbCKUME o03€pa, o03epo 3alicaH, Mepbl MO BOCCTAHOBIICHHIO
IIPOMBICJIOBBIX 3aM1aCOB M YBEJIMYEHUIO YIIOBOB.

Beenenne. Cazan (Cyprinus carpio Linneaus, 1758) B Kasaxcrane oOwurtaer
IPaKTUYECKU TMOBCEMECTHO, 3a HCKIIOYEHHEM BojoeMoB Ypano-Kacnuiickoro Oacceiina,
HACeJIEHHBIX €BPONEHCKUM ca3aHOM. ECTeCTBeHHBIN apean oOMTaHUs apalibCKOM MOMYJISIIUN
cazaHa OrpaHMYMBAeTCs OacceiHOM Apaia, BKJIIOYas MOpPE U CHUCTEMBbI peK AMyJaphs,
Ceipaapsbs, Capeicy u llly ¢ moiiMeHHBIMU U JI€JITOBBIMU O3€paMH M BOJOXpaHWIUIAMU. B
JIPYTUX BOJIOEMax CTPaHbI apajbCKHUi ca3aH aKKIMMAaTH3WPOBaH, MPUUEM UCXOIHOU (hOpMOi
JUIS paccesieHus B pecnyOsiuke Mmociykmia ero nomyssiinus u3 peku Ly, GacceitHa peku
Tanac. Havyasiom npoHWKHOBEHHUsI ca3aHa B OacceiiH o3epo banxam sBusercs 1905 ron,
Korja 3aBe3eHHbI u3 peku Iy cazan mpu mpopbeiBe J1aMObl MEIBHUYHOTO Tpyaa B OJIU3H
rop. Bepnoro Ha pexe Kapacy Bmecte ¢ BoJior yepes BIajaromme Apyr B Apyra peku Maas
Anmvatunka, KackeneH npoHuk B peku Wie, a 3areM myTeM caMOpacCelieHUss U B 03€po
banxam. Dkonornueckue yCiIoBUS CpeAbl OOMTaHUS HOBOTO IS BCEJIGHIIA BOJIOEMa
OKa3aJIMCh OJIATONMPHUSATHBIMU JIJII  PACIPOCTPAHEHUS, Pa3MHOXKCHHUS W HapalluBaHUS
YHCIICHHOCTH Ca3aHa, 4TO CIOCOOCTBOBANO (OPMHPOBAHUIO €T0 TMPOMBICIOBBIX 3aIacoB.
Hapsny ¢ 3TuM, B OTHOCUTENIBHO KOPOTKHE CPOKH JOCTUIIIM ITPOMBICIOBOIO 3HAUYCHUS Ca3aH,
aKKJIMMaTU3UPOBAHHBIE B 03epax AJIaKOJIbLCKON CHUCTeMBbI U B o3epe 3aiicaH. B pesynbrarte
TOTO0 B OCHOBBIX PBIOOXO3SWCTBEHHBIX BOJAOEMAaxX YKa3aHHBIX 0acCEeHOB ca3zaH cTal
HanOoJIee MacCOBOM IIEHHOM MPOMBICIOBOM prIOOi. B mocienyromuii mepruos, co BpeMEHEM,
oOmue yJIoBBI PHIOBI, B TOM YHCIIE W Cca3aHa CTaJId CHUXAThCS, a B 03epax AJIaKOIbCKOU
CHCTEMBI MOIYJSIUSA Ca3aHa COKPATUIIACh N0 KPUTHYECKOro MUHHMYyMa. llo crnoxuBiiencs
TEHJICHLIMM 3/IECh BO3HUKJIA peayibHasi yrpo3a MoJIHOM motepu 3Toro Buaa. [loaTomy Obuin
MPUHATBL W BHEAPEHBl PAJMKAJIbHBIE MEpPBl 0 €r0 COXPAaHEHUIO M BOCCTAaHOBJICHUIO
MIPOMBICJIOBBIX 3aI1aCOB U YJIOBOB. biiarogaps 3Tomy, yepe3 3HaYMTEIbHBIN IEPUOJ] BPEMEHU
(13 ner) ymamoch AOCTHYb JKEJIAa€MOM I, Ca3aH B 3TOM O3€PHOM CHCTEME CHOBa CTall
OOBIYHBIM OOBEKTOM MpPOMBICIA. Pe3ynpTaThl BOCCTAHOBJICHHSI IPOMBICIOBBIX 3aMacoB U
YJIOBOB cCa3aHa Ha AJAKOJIIbCKOW CHUCTEME O03€p CTal IOJIOKHUTENBHBIM IOKa3aTEIbHBIM
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MPUMEPOM BO3MOKHOCTH €ro BOCCTAHOBJICHHSI B BOjJOeMax, Ie OH panblie oburtan. C
Y4ETOM STOT0 MPAKTUYECKOrO0 ONbITa B MOJATOTOBJICHHOM CTaThe NpPEACTaBICHA OIEHKA
COCTOSIHUSI TIOMYyJISIMA ca3aHa Ha OCHOBHBIX pPBIOOXO3MCTBEHHBIX BojgoeMax bamnxari-
Anakonbckoro u EpTHcckoro 0OacceiiHOB M pPEKOMEHJAlUA [0 €ro paluoHaJIbHOMY
WCIIOJIB30BaHUIO U MYTAX BOCCTAHOBJICHUS MPOM3ANacoB TaM, T/I€ 3TO KpaitHe He0OX0auMO.

Marepuanbl ¥ MeTOAUKHU. [[JII TOATOTOBKM HACTOSIIEHM CTAaTbU HCIIOJIb30BAHBI
(donnoBbie MaTepuanbl rogoBbix HaydHbix oTyeToB KasHUUM (HIIL) peiOHOrO X034iicTBa cO
BPEMEHM aKKJIMMaTHU3allud ca3aHa Ha BojoeMax banxami-Anakonbckoro u EpTucckoro
OacceilHOB, KoTOpble ObLIM coOpaHbl M 00pabOTaHbl COMVIACHO OOIIENPHUHATHIX MpPH
PBIOOXO3SUCTBEHHBIX HCCleoBaHuAX MeToaukaMm [3-8]. Hapsiy ¢ HUMH HCHOJIB30BaHbBI
JUTEpaTypHbIE MCTOYHMKH, TJ€ TMPEJCTAaBICHbBl O0BEMBI BBINOJIHEHHBIX pPaboT 10
aKKJIMMAaTHU3alMi ca3aHa W Jpyras uHpopmanms no teme uccienoBanuii [9-15]. Ocoboe
BHUMAaHUE TakKXXe YJIeJICHO ToKa3aTeasIiM O(UIMaTIbHON MPOMBICIIOBONM CTATHUCTHUKH TIO
yJIOBaM PBIOBI MO BOJIOEMAaM, €XETroJHO NpeACTaBiIsieMbIX OacceliHOBbIMU MHCHEKIusIMU
peIOHOTO X03sMCcTBA. J[JI1 CPAaBHUTEIBHOTO M3YyUEHHS COCTOSIHHS MPOMBICIOBBIX 3aIacoB H
yJIOBOB pPbIO, B TOM YHCJI€ M Ca3aHa MPOAaHAIM3UPOBAHBI JTAHHBIC MPOMBICIIOBOM CTaTHUCTUKH
BOJOEMOB M3y4aeMbIX JBYX PETMOHAIBHBIX BOJHBIX OACCEHHOB B CPaBHHUTEIILHOM aCIEKTE
0 JIBYM JICCSITUJICTHUM TEPUOJIaM COBETCKOTO BpeMeHH U cyBepeHHoro Kaszaxcrana.

Pe3yabTaThbl U UX 00cyxkaeHue. CpaBHUTEILHOE U3YUYCHUE COCTOSHUS TPOMBICIIOBOM
MOMYJIAIIMN ca3aHa W3 OCHOBHBIX PBIOOXO3SMCTBEHHBIX BOJOEMOB TIOKAa3bIBAET, 4YTO K
HACTOSIIIEMY BPEMEHHM Ca3aH TOJbKO B OJHOM M3 HUX — 03. banxam eme coxpaHuil
CYILIECTBEHHOE MMPOMBICIIOBOE 3HAUEHUE, XOTA 00IIHe 00bEMBbI €70 HECPABHUMO HUXKE, YEM B
Oonee paHHue rojapl. B HECKONBKO Xy/IIeM, HO €Ile Ha MPOMBICIIOBOM YPOBHE HAXOMSTCS
COCTOSIHME TOIYJISIUA ca3aHa B JPYrHMX BOJOEMax pErHMOHOB, OJHAKO HauboJee
KPUTHUYECKOE COCTOSIHHUE B MOIYJISIUN ca3aHa CIOXKUIIOCh B 03epe 3aiicaH byXTapMHUHCKOTO
BOJIOXPAaHUIIUIIA, T/I€ HAPSIAY C OTHOCUTEIHFHO MaJbIMH MOKa3aTeNIIMH OOIIEro yJIoBa PhIObI
NOCJIETHUX JIET, Ca3aH MHOTIa HE OTPAXKAETCs B IPOMBICIIOBOI CTaTUCTHUKE.

B nenowm, pe3ynbTaThl aHAIN3a TaHHBIX TPOMBICIIOBON CTATUCTUKHU CBUJIETEIIBCTBYET O
CHI)KCHHH OOIIMX YJIOBOB PHIOBI IO BOJOEMAaM B MOJITOPA-ABYXKPAaTHO, a ca3aHa elie HUXKeE.
Hckmrouenne no obiieMy yJoBY pblObI cocTaBiseT ToJdbko Kammraraiickoe BoIOXpaHUIIHIIIE,
I7ZI€ OHM HAXOIATCA Ha OTHOCUTEIBHO CPEJHEMHOroJIETHEM YypoBHE. [lo HameMy MHEHUIO
OCHOBHOM MPUYMHON PE3KOT0 CHIDKCHHSI OOIIMX YJIOBOB PBHIOBI U3 BOJOEMOB, B TOM YHCIIE H
cazaHa, SBIIIETCS YPE3MEPHO HHTEHCHUBHOE AaHTPOIOIEHHOE BO3ACHCTBHE Ha HX
MIPOMBICIIOBYIO TOMYJISIIUIO (TIepesioB) 0e3 coOo/ieHns phI00OXpaHHBIX MeEp, a TaKKe
BIUSHUS JIMMHTHPYIOMUX (HAKTOPOB M3MEHSIONMIETOCS THUAPOJIOTHYECKOTO pEeXUMa H
Ype3MEpHBIA POCT YHUCIEHHOCTH M MPOMBICIOBBIX 3amacoB Jiellla, HEIOCTaTOYHO
3 GEKTUBHO HCMOJB3yeMOTO IPOMBICIIOM, HO 00Jiee aKTHBHOI'O IHIIECBOTrO KOHKYpPEHTA
cazana. lcxo/is U3 BBIMNIEU3II0KEHHOTO H3y9YeHO COCTOSIHUE 3HAUYCHHSI ca3aHa B 00IIEM yJIOBe
peIOBI M3 KaxkJIoro Bojgoema bamxam-Amnakoiabckoro W EpTucckoro 0acceHOB M UX
MoKa3aTejaeld PEeKOMEHAOBaHbI MEphl MO BOCCTAHOBIICHHIO €r0 IMPOMBICIOBBIX 3alacoB H
3HAYCHUS B 0OIIIEM yJIOBE pBIOBI (Tab. 1).
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Tabmuua 1. JluHamuka oOHIMX YJIOBOB PBIOBI, B TOM YHUCIE ca3aHa, M3 HauOoJee

KpYHHBIX pbIOOX035MCTBEHHBIX BOJoeMOB banxami-Anakonbckoro u Eptucckoro 6acceiitHoB
3a 1976-1985 n 2013-2022 rosl.

N Ozepo 3aiican
Kanmraraiickoe Anaxkonbckast cucTeMa
Ozepo banxam Byxtapmunckoro
BOJIOXPaHMIIUIIIC 03ep
T'oawr BOJOXPaHUIMIIA
[IPOMBI % oT Oowwm % ot |O0mM % ot
P O6mwu | B T.4. O6mwm |BT1.u. | % ot um B T1.u. UHI B T1.u.
cia " ober . i oourer " oo1rer
74 cazam, 51 cazaf, (00mero casam, casam,
0 YJIOB, 0 YJIOB, 0
VJIOB, T| T OB, T| T yJI0Ba T T
yJIOBa T yJ0Ba T yJoBa

1976 [12200 | 3360 | 27,5 [1002,4 |240,3 | 24,0 [4997 | 3551 | 71,06 |12196 | 116 | 0,95
1977 |12260 | 2040 | 16,8 |1374,3 |256,5 | 18,4 |4700 | 3270 |69,57 |9631 | 129 | 1,16
1978 |14110 | 1620 | 11,5 |1436,3 |190,4 | 13,3 |[3974 | 2725 | 68,57 |10147 | 77 0,75
1979 [13040 | 990 7,6 |1400,0 | 90,0 6,4 |3386 | 1878 |55,46 | 7590 | 63 0,83
1980 [12340 | 620 50 ]1189,3 | 66,0 55 3004 | 971 32,32 |8481 | 20 0,23
1981 [12113 | 550 4,5 ]1149,0 | 25,0 2,2 |2394 | 790 33,00 | 7937 | 3,0 | 0,03
1982 [11488 | 250 2,2 ]918,0 | 19,0 2,1 |2355 | 587 24,75 |6800 | 1,0 | 0,01
1983 [12273 | 260 2,1 11650 5,0 0,85 2165 | 496 [22,91 |5663 | 18 0,32
1984 [10672 | 180 1,7 [1044,0] 19,0 19 12002 | 239 [11,94 |5308 | 2,0 | 0,03
1985 10400 | 70 0,7 |977,0 | 27,0 28 1939 | 212 10,93 |6069 | 1,0 | 0,01

2013 | 5769 | 483 8,4 19910 | 28,0 2,8 1623,6 |0,08* | 0,01 |4510,4 46,5 | 1,03
2014 | 5102 | 357 70 ]961,7 | 31,0 32 1610,7|0,1* | 0,02 | 5091|459 | 09
2015 | 6149 | 408 6,6 8915 | 28,9 3,2 482,21 0,2* | 0,04 |4639,2 29,4 | 0,63
2016 | 7189 | 486 6,8 |870,2 | 27,7 32 13926 | 0,0 0,0 [4895,2 36,8 | 0,75
2017 | 5717 | 381 6,7 |822,1 | 25,5 3,1 12948 |0,29* | 0,01 |6545,8 63,6 | 0,97
2018 | 5321 | 332 6,2 |639,8 | 19,6 3,1 ]209,9 |0,17* | 0,08 |6247,4 36,3 | 0,58

2019 | 7166 | 356 50 |876,2 | 26,1 23 1528,1|0,32* | 0,06 |8200,6/ - 0,0
2020 | 5797 | 256 54 1134,7 | 30,3 2,7 |814,2 109,95 | 13,5 |8103,6/ - 0,0
2021 | 7624 | 352 4,6 [1169,8 | 31,7 2,7 1987,2 |139,1 | 14,1 |7271,2] - 0,0

2022 | 7356 | 330 45 ]1120,2| 40,3 3,6 7875|1475 | 18,7 |7113,00 1,0 0,1
Ipumeuanue: * - Tonbko HAYUHO-UCCIE008AMENbCKULL JIO8

O3epo baaxam. Kak oTmeuanoch BbIIIE, HayajloOM IIOSIBJICHUs Ca3aHa B COCTABE
uxtruodayHsl BogoemMoB banxamr-Anakonsckoro U EprTucckoro 6acceiiHOB SBISETCS €ro
NepBOHAYAIbHOE NPOHUKHOBEHUE W3 peku Miie myrem camopacceneHus B o3epo banxami.
BpeMms NpOHUKHOBEHUS B 3TOT BOJOEM Ca3aHA MOKHO CUMTATh KPAWHE YJa4HOM CT€UYEHUEM
00CcTOSTENbCTB. BO-TIEpBBIX, 3TO MPOU30IIIO O HaYajda HaMEYaeMbIX HMIMPOKOMACIITAOHBIX
AKKJIIMMATU3AIMOHHBIX Pa0OT MO BCEJICHUIO B ATOT KPYMHBIA PHIOOXO3SUCTBEHHBI BOJIOEM
MEPCIEKTUBHBIX IIEHHBIX PHIO, HAPSAy C Ca3aHOM U JAPYTHX BHJOB - CyjAaka, ycada, 6emoro
amypa, Xepexa W Jpyrux. buomornueckum o0O0OCHOBaHHMEM ISl 3TOTO OBLI KpaiHe
OTPaHWYCHHBI BUIOBOM COCTaB TMPOMBICIOBON HXTHO(GAyHBI BOJOEMa, COCTOSIICH U3
a0OpPUTCHHBIX BHUJIOB - OalXalICKOW MapWHKH, OalXalICKOTO OKYyHsS, TOJblla, Ty0ada, u
roJIor0 OCMaHa, KOTOpPbIE HEAOCTATOYHO 3(PPEKTUBHO HMCHOJb30BAIU HMEIOIIUECS PE3EPBBI
€CTEeCTBEHHOM KOpMOBOW 0a3bl Bojoema. Hapsiay ¢ 3TuM 11l yCHENIHOM HaTypaiu3aluu
ca3aHa, IIMPOKOMY pPaCIpPOCTPAHEHUIO, PA3MHOXCHHMIO, HApallMBAaHWUIO YHUCICHHOCTU H
MIPOMBICIIOBBIX 3aI1acOB CIIOCOOCTBOBAIM TAKXKE OJIATOMPUSATHBIE 3KOJOTHYECKHUE YCIOBUS
cpeabl  oOuTaHUsA  BceleHIa. B pe3ynbrare  BIMSHUSA ~ YKa3aHHBIX  (DAKTOpPOB
HaTypaJnu30BaBIIMKCS ca3aH B 03epe banxam 3a HEMPOAOJDKUTENBHOE BpPEMS CO BPEMEHU
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MIPOHUKHOBEHUS CTaJl OCHOBHBIM 00BEKTOM IpoMbicia. Tak, no ceegenusm C.H. MBanosa u
H.I'. Hexpamesnua Harypanuszauus cazaHa B banxame jgama pe3kud MOJbEM
PBIOONPOAYKTUBHOCTH 3TOTO BOAOEMa, rae oomue yiaoBbl pblObl ¢ 10 ThIC. 11, prIOBI K 1941
roay Bo3pociu a0 186,5 Teic. 11, U3 kKoTophix 128,6 ThiC. 1. (69,0%) coctaBun cazan [1,2].
3HaueHue cazaHa B OOIIEM yJIOBE PBIObI M3 3TOr0 BOAOEMA B TEUEHHUE psAsia ACCATHICTUN
MMEJIO ONpeeNsonyo poib. UMeHHO nmo3Tomy 03. baixam cran MaTepUHCKUM BOJOEMOM
JUISL JaNbHEMILIEro paccelieHus apajibCKOro ca3aHa Mo BOAOEMAaM BBIIIEYKa3aHHBIX BOJHBIX
OacceitHoB. CpaBHHUTENbHOE HM3YyYEHHE COCTOSIHHMS MPOMBICIOBON MOMYJSIMI ca3aHa u3
OCHOBHBIX PBIOOXO3MMCTBEHHBIX BOJOEMOB PErMOHA IOKA3bIBAET, YTO K HACTOSALIEMY
BpEMEHHU ca3aH TOJbKO B OJHOM U3 HUX — 03. baixam eme coxpaHusl MpPOMBICIOBOE
3Ha4YCHHUE, CpPEJHHE YJIOBbI KOTOporo 3a mociennee necartwierne (2013-2022 r.r.)
cocrasinset 374 T wiu 5,9% ot o011ero cpeHEro0Boro yiaosa peiObl o o3epy 6319 ToHH.

351ech, K MECTY CJIe1yeT OTMETHTh, UTO K CHUYKEHUIO 3HAUEHHS TPOMBICIIOBBIX 3aM1acOB
U YJIOBOB Ca3aHa CYLIECTBEHHOE BIUSHHUE OKa3aJll0 HApsAy C MHTEHCUBHBIM MPOMBICIIOM,
Ype3MEPHO OBICTPBHIA POCT YHCICHHOCTH U TMPOMBICIOBBIX 3aracoB Ji€lla, OCHOBHOIO
KOHKYpEHTa ca3aHa 10 paldoOHy MUTaHUsA, HO 0ojiee aKTUBHOTO B MOWCKE U MOTPEOJICHHM
KOPMOBBIX OpPraHM3MOB Ha COOTBETCTBYIOIIMX OHMOTOMOB BojgoeMa. HecmoTps Ha Oosee
no3aaue cpoku (1949 r.) m manbiii o0beM 3apbiOneHust (598 5Kk3. mpousBoaMTENCH) M3
Apanbsckoro Oacceiina [9,12] memny 4ype3MepHO OBICTPO JOCTHT BBICOKOM YHCICEHHOCTH H
IIPOMBICJIOBBIX 3allacoB U CTall JOMUHHUpYoleld pridoii B o3epe. Ero cpennue ynoBbl B
TeueHHe u3ydyaeMoro mnociennero 10-nmernero nepuona (2013-2022 r.r.) cocraBunu 4120 T
i 64,6% 0T cpeHero10Boro o0IIEro yjioBa pbIOb! o BogoeMy 6319 TonH (Tadim. 2).

Tabnuna 2. /[uHaMuka oOIIMX YJIOBOB PBIOBI, B TOM YHCIIE Jielia 13 o3epa bamxarm 3a
2013-2022 roasl.

l'ompr mpomebicia
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019| 2020 | 2021 | 2022

Ilokazarenu

OO6mwmit ymoB
PBIOBL,T 5769 | 5702 | 6149 | 7189 | 5717 | 5312 | 7166 | 5797 | 7624 | 7356

B tom umcie
JIemia, T, 3573 | 3076 | 3793 | 4673 | 3973 | 2539 | 5005| 4005 | 5384 | 5179
% 619 60,3 | 61,7 | 650 | 695 | 47,7 | 69,8| 69,1 | 70,6 | 70,4

Hcxons W3 maHHBIX TOKA3aTeled MPEJCTAaBICHHBIX TAaOMUI] U BCETO H3J0KEHHOTO
BO3HUKAET HACTOSATEIbHAS HEOOXOIUMOCTh MPUHATHS COOTBETCTBYIOIIMX JCHCTBEHHBIX MEp
M0 YCWUJICHHUIO OCBOCHHUSI MPOMBICIOBBIX 3alacoB Jiema, YTo OyaeT CIocoOCTBOBATH
CTAaOWIM3AIMK COCTOSIHUS TTPOMBICIIOBBIX 3allacOB Ca3aHa W JaJbHEHIIETO YBEITUYCHHS €ro
3Ha4YEeHMs B 00IIEM yJIOBe pblObI U3 03epa banxami.

Kanmmaraiickoe BOJOXpaHWIHINE SBIIICTCS OJNFDKAWIIMM BoJoeMoM 03. banxar,
CO3/IaHHOTO Ha €IWHOM BOJOTOKE — cpenHeM TeueHue peku Mie B 1970 roay. Kak yxe
OTMEUaJIOCh BHIIIE, C CAMOTO Havalia €ro 3allOJIHCHHSI C [ETbI0 (OPMUPOBAHUS UXTHODAYHBI
[IEHHBIMU BUJAaMU pbIO, HapsAay C JAPYTUMH OBUIM  BCEJICHBI  Pa3HOBO3PACTHBIC
MPOU3BOJUTENIM Ca3aHa B KoJu4decTBe 67,7 ThIC. 3K3., a TAaKXKE MOJIOJb Kapmna u3
Anmartuackoro peidonuToMuuka Kas[TAC B xosnmuectBe 2,68 MuH. 3k3 [9]. Hapsiay ¢ atum,
C BBOJOM B 3kcIUtyaTanuio Kanmaraiickoro HepectoBo-BbeipacTHOro xossiictea (HBX) B
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1973 romy, oOmiedt miuomaasio npyaoB 700 ra, B MOCHEAYIONIME TOABI MPOIOJIMKAJICS
€KETOJIHBIM BBIITYCK B BOJOXPAHUJINILE CETOJIETOK KapIia B KOau4ecTBe oT 6-8 1o 10-12 muH.
7k3. briarogapst 60sb11oMy 00bEMY BBITTOJIHEHHBIX PHIOOBOIHO-aKKJIMMATU3AIMOHHBIX paboT
10 MHTPOJYKIIMHU psifia IIEHHBIX BUIOB (Ca3zaH, CyHak, Jiell, >kepex u ap.). Kammaraiickoe
BOJIOXPaHUJIUIIE YK€ HA YETBEPTOM TOJy HAIMOJHEHUS BOIIET B YUCJIO PHIOOIPOMBICIOBBIX
BOJI0EMOB. YJIOBBI PbIOHI 351ech 1974 rony coctaBuiu 284,8 1, B T.4. cazana 63 T (22,1%).
MakcuMainbHbie O0IIUe YJIOBBI PBIOBI 3/1€Ch OTMEUEHBI TOJBKO B HayajbHbIE TOJIbI €ro
pbrI0O0OX03siicTBEHHOr0 ocBoeHMsI B 1976-1978 romax. Ux mokazarenu coctasisin 1002,4-
1436,3 1, a ynoBbl cazaHa mpu 3ToMm pgocturanu 240,3-190,4 1 (24,0-13,5 %). Bo Bce
MOCJICYIOIIHNE TOJIbI PE3KOTO CHUKEHHS OOIIHMX YJIOBOB PBIOBI 3/1€Ch, KAK BO MHOTUX JPYTHX
BOJOEMaX M3ydyaeMbIX 0ACCEHHOB HE MPOUCXOMUIIO, MMOKA3aTeId UX U3MEHSIIUCh B TIpejenax
822-1169 1. K coxkajieHH10, TaKOro0 OTHOCHUTEIBHO CTA0MIBHOIO ITOJIOKEHHMS HE OTMEYAIOCh
B yJioBax ca3aHa. [loka3zaHHbIE BBIIIE B T€UCHHUE 3-X JIET BHICOKHE YJIOBBI Ca3aHa, HAUUHAs C
1979 navanu pe3ko cokpamarbes. K 1981 rony npu emie OTHOCUTENBHO BBICOKMX OOLIUX
ynoBax 1190 T., dakTuyeckue yJaoOBBI ca3aHa CHHU3WIHCH J0 25-19 T, a ero 3Ha4YCHUS B
o01ieM yioBe pbiObI cokpatuiuch 10 2,2-2,8 %. B teuenue nocnegnero 10-metus (2013-
2022 rr.) OTHOCUTEIBHO BBICOKHE OOIME YJOBHI M HHM3KHE 3HAUYCHHUs ca3aHa B HHX
COXpaHSAIOTCSA. DTHU TIOKa3aTeNH, MPEACTaBICHHbIC 1O pe3yibTaTaM aHaiu3a (HaKTUYECKHUX
YJIOBOB B  pa3Hble MEPHOJbI  PBIOOXO3SUCTBEHHOTO  OCBEHHS  BOJIOXPAHWIIMIIA
CBUJICTCIILCTBYIOT O OMPEJCICHHBIX JIOMYIICHHBIX HAPYMICHUSX B HCIOJIb30BAaHUU
IIPOMBICJIOBBIX 3aIacoB Ca3aHa M APYTrUx BUIOB pbIO. [103TOMY BO3HHMKAET HEOOXOIMMOCTh
OPUHATHUSA TOMOJHUTENBHBIX MEP 10 UX YCTPAHEHUIO.

Anakoabckast cucrema o3ep (ACO). AxkimMaTtu3aiusi ca3aHa B 3TOM 03€pHOU
cucrteMe otinyaerca or o3epa bamxam m Kammraralickoro BOJOXpaHHWJIMILA HOBTOPHBIM
BOCCTAHOBJIEHHEM €ro TMPOMBICIOBBIX 3amacoB HU yinoBoB ¢ 2020 roma mocne ero
nepBOHavYaIbHOTO BceleHUs B 1932-1933 romax wu3 o03. bamxam. Ilocine mnomHoM
HaTypaJiu3alldd ca3aHa B OJKOJOTMYECKOM Cpelle HOBBIX BOJOEMOB U YBEJIHMYECHUEM
YUCJICHHOCTH WU TIPOMBICIIOBBIX 3arlacoB HAWOOJBIINE €r0 YJIOBHI OTMe4YeHbl B 1976-1978
rogax u coctaBwi 3,0-3,5 teic. T (70 %) ot oOmiero oobema BouoBa poiOHI (4,0-5,0 ThIC. T).
B nmnocnenyromem, HaumHas ¢ 1979-1980 romoB HAcTynmui HEOOpATHMBIN IIpoIiece
MIOCTETICHHOTO CHIDKEHHsI OOIIMX YJIOBOB PBhIOBI M COOTBETCTBEHHO M YJOBOB Ca3aHa.
JlanbHeiiliee cokpaiieHue OOIMX YJIOBOB pbiObI Oonee yem B 2-3 pasa, a Takke
MHOTOKpPAaTHOE CHWXCHHE 3HAUYCHHUS B HHUX YJIOBOB Ca3aHa BBI3BAIO HEOOXOIUMOCTH
MPUHATUSL JIEUCTBEHHBIX MEp IO COXPAHEHUI0 €ro IMPOMBICIOBBIX 3alacoB U YJIOBOB.
[ToaTOMy, Ha OCHOBaHWU OMOJIOTUYECKOTO OOOCHOBAaHUS PHIOOXO03ICTBEHHOUM Hayku ¢ 2002
rojia ObLI YCTAHOBJIEH 3alpPET Ha BBUIOB ca3zaHa u3 o3epa Komkapkonas 10 2007 roma cpokom
Ha 5 net. K coxalnienuto, npu npoAoiKaroiieMcsi IpOMbICIe PhIObI, B TOM YKCIIE U ca3aHa Ha
OCTaNmbHBIX 2-X Hanbosee KPYMHBIX 03€pax ITOW CUCTEMBI ATa PIOOOXpaHHAs Mepa He Jaja
MOJIOKUTEIBHBIX Pe3yabTaToB. [l03TOMY, I MONOKUTENBRHOrO pemeHus: Borpoca, ¢ 2007
rojia ObUI yCTAHOBJIEH MOJIHBIMA 3alpeT Ha BBUIOB Ca3aHa Ha BCEX 3-X 03epax /10 MOJHOTO
BoccTaHoBlIcHHS cucTeMbl 814,2-987,2 1 B 2020-2021 romax o0BEeMBI YyJIOBOB ca3zaHa
yBemuumiics 1o 109,95-139,1 1, a ero 3nadenus: B oomiem yiose 110 3,5-14,1 %, uyto 6m3Ku ¢
nmokazatensiMu  HadaiabHbIX 1984-1985 romoB. Takum o6pa3om, s TTOBTOPHOIO
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BOCCTAaHOBJICHUSI TTOJOPBAHHBIX MPOMBICIOBBIX 3aMACOB M YJOBOB Ca3aHa Ha AJaKOJIbCKOU
cucteme o3ep noHagoounuce 13 ner, HaunHas ¢ 2007 rona.

O3sepo 3aiican byxrapMuHckoro Bogoxpanuiauima. O3epo 3alicas sBISETCS BTOPBIM
BojoeMoM B Kazaxcrane, kyga kak yxe orMedasnoch B 1934-1935 romax u3 o3epa banxai
OBUTH BCEJICHBI Pa3HOBO3PACTHBIC Mpou3BoauTesn caszaHa [9,10]. Dkomoruveckue yclioBHUs
cpeabl OOWTaHUS JTOTO BOJOEMAa OKA3IMCh OJArONMPUATHBIMU JUIsl HaTypajlu3aluu
BcelieHIa. bmarogaps 3TOMy akKIMMAaTHU3aHT YCIEIIHO TPWXKWICS, CTall HapalluBaTh
YUCJICHHOCTh U CTajl 00beKTOM Tpombiciia. B 1960 rogy ocHOBHOM BOJOTOK o3epa 3aiicaH —
peka Upteimn (Eptuc), B ee HauOonee y3KON TOPHO-JAOJMHHOW 4YacTd, B 12 KM HHUXKE
BIaJIcHUs peku byxTapma Oblia mepekphiTa INIOTUHONW ByXTapMUHCKOTO BOJOXpaHWIUINA U
I'DC, coopyxeHueM  KOTOpPBIX MpPEAyCMATPUBAINCh  YBEIWUYEHHUE  MPOU3BOJICTBA
AJIEKTPOIHEPTUM B CTpPaHe, a TakKXKe YJOBOB PbIOBI Ha BojoeMe. B 30HY 3arorieHus
BOJOXPAHWIMIIA BOLIJIM 03€po 3alicaH C JenbTol BepxHero HMprblllla, a Takxke Moima
Upteima ot mbica Kapakac no Hukenexaiiero ¥Ycrb-KaMeHOropckoro BOAOXpaHMIIMIIA.
ITIpoekTHas miomaap Bogoxpanunuiia 550 teic. ra npu HITY 402 m blc.
MakcumanbHOE HaroJHEHUE BOJOXpaHUIIMIIAa oTMedasics yxke B 1966 rony npu HITY 401,3
M, a IUIOWIAJb 3aluTUs TpU 3TOM coctaBwia 530 Teic. ra. C caMoro Hayajga CO3JaHUA
ByxTapMUHCKOTO BOJOXpaHWIMINA TEPCIEKTUBBI PAa3BUTHS 31€Ch PHIOHOTO XO3sHCTBA
BBITIOJIHSIETCS. TIOJI HEMOCPEACTBEHHBIM Y4YacTHUEM HAay4YHBIX COTPYJIHUKOB AJITaliCKOTO
otaenenus KasHUMPX. Tak, emie Ha ctaguud npoekTa BojgoxpaHuiuia B 1959 roay I1.O.
MapTexoBbIM OBbUIO MPEJCTaBICHO OHOJOTHYECKOe OOOCHOBaHHE MO (DOPMUPOBAHUIO €TO
uxTHo(ayHbl IEHHBIMH BHIaMU IPOMBICIOBBIX pi0 [10]. A B mocneayromem, B 1968 romy
C.K. TrorenpkoBbiM U B.W. Epemenko B cratbe «Pe3ynbTaThl aKKIMMaTH3AIIMOHHBIX PadoT
B byxtapmMuHckoM u Jpyrux BogoxpaHwiumax KaszaxcraHa» ObUIM TMOKa3aHbl OOBEMBI
BBIMTOJHEHHBIX aKKJIUMAaTU3allMOHHBIX pabor [11]. Hapsay ¢ co3manuem ByxTtapMuHCKOTO
BoAoxpaHuuiia B 1964 romxy ObLUIO 3aBEpPIIEHO CTPOUTEIBLCTBO M BBEJICHO B AKCILTYaTaIIHIO
ByxtapmuHckoe HepecToBO-BbhIpacTHOE X03511icTBO (HBX), coznannoe B yctbe peku Kypuym
JUTSL 3apbIOJIeHUs BOJOXPAHUIIUINA MOJIOABIO IIEHHBIX BHJIOB pPHIO (Ca3zaH, pUITYC, MESb,
Oenplii amyp, ToJsicTonoOuK). IlpoektHas mromans npyaoB 1200 ra, a MOIIHOCTH TIO
BhIpamuBanuo Monoau 32,0 muH. mT. C Havanma pa6otsl HBX u B mocnemyroniyie rofsl
COBETCKOT'0 Iepuojia 00beMbl BBIPAIIUBAHMS PHIOOIIOCAIOYHOTO MaTepuaia M 3apblOIeHUs
BOJIOXPaHUJIMIIIA CEroJIETKaMu ca3zaHa Bo3pociu ¢ 4-6 no 8-13 MiH. 3k3. B roj. bimarogaps
MaKCUMAaJIbHOMY YBEJIMYEHUIO YPOBHS BOJIbl ByXTapMUHCKOrO BOJOXPAaHUJIUINA U IJIOIIAH
ero 3amutusi A0 530 THIC. Ta U COOTBETCTBEHHO ITOMY JOIMOJTHHTEIBHOMY OOBOJTHEHUIO
HEpPECTOBBIX IUIOMIaZeli B o3epe 3aiicaH W B O3€PHO - PEYHOM YacTU BOAOXPaHUIIUIIA
YCJIOBHSI €CTECTBEHHOTO BOCIIPOM3BOJICTBA Ca3aHa Takke Bo3pociu. Kak cieacTBue 3Toro B
1967-1971 romax ObUIH OTMEUYEHBI MaKCUMAaJIbHBIE YIIOBBI cazaHa B o0beme 530-310 T.

3areMm, HaunHas ¢ 1976 - 1977 rogoB Hayajach TEHAEHIUS CTAOMIBHOIO CHIKEHUS
MMPOMBICIIOBBIX 3aIaCOB M YJIOBOB Ca3aHa BILUIOTH A0 1985 ronos. B
MOCJEAYIOIMIEM B TEUECHHE JUIMTENBHOrO BpeMeHu A0 2013 roga OH B HOPOMBICIOBOM
CTaTUCTUKE, TMPAKTUYECKU HE oTmeuajncs. 3areMm, Toiabko B 2013-2018 r.r. cazan B
3HAYUTEIbHOM KoudecTBe (46,5 - 36,3 T) nmosBuiics B yioBax, a ¢ 2019 roma BHOBB BhITIAI
W3 TPOMBICIOBOM CTAaTUCTUKU. [lo 3TOM mpuuuHe B MOCICIHUE TOJbl PEKOMEHAAIMU IO
o0beMy BbUIOBAa ca3aHa H3 03. 3aiicaH byXTapMHHCKOrO BOJIOXpAaHWIHINA HE
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MPEACTABISAIOTCS TaK Kak JJisi 3TOTO HET JaHHBIX MO YJOBaM JUisl OMOJIOTHYECKOrO
o0ocHOBaHMS 00beMa BbLIOBA. Mexy TeM, (haKTUYECKU BO BCE ATU T'OJbl, BIUIOTH 1Mo 2009
roJl MpOJOJIKAIOCh CUCTEMAaTUYEeCKOoe 3apblOyieHHe o3epa 3aiican ¥ byxTapMuHCKOTO
BOJIOXpaHWIKIIA cerojeTkamu cazana (kaprma) m3 HBX B o0beme or 8 mo 13 muH. miT.
CErO0JIETKOB. C 2010 rona, HayanbHOrO roasl npuBatu3anuu byxrtapmunckoro HBX
00beM 3apbIOJICHHS YKa3aHHBIX BOJIOEMOB CHU3UJICA 10 1,0 MIIH. IIT. CErojieTOKOB B TOJI.

[lo HamemMy MHEHHUIO, OCHOBHBIMHU TPUYMHAMH CJIOXXHUBIIETOCS KPUTHYECKOTO
MOJIOXKEHUS B MOMYJISALMN ca3aHa B 3TOM BOJIOEME SIBIISIIOTCS:

1. Hwuzkas mpumxkuBaeMocTh cerosieTok ca3zaHa-kapna n3 HBX mo cpaBHeHuio ¢
CEroJIeTKaMHU ca3aHa B TaKUX KPYIMHBIX BOJOEMAX, Kak o3epo 3aiicaH u byxTtapmMuHCKOro
BOJOXPAHUIIUIIA;

2. JITUTenbHbIM  yCTOMUMBBIA HEOJAronpusaTHBIA, HHU3KHM YpOBEHb BOJbI B
HEPECTOBBIN MEPHOJI MPOU3BOIUTENEH ca3zaHa (Kapria);

3. [Mupoxko  pacnpoctpanéuupii HHH  (He3akoHHBIN,  HecooOIIaeMbIii,
HEeperyJupyeMblil) BbUIOB ca3aHa (kKapra) B HEPECTOBBIM IMEpHOa M KpaiHe cliadble
PBIOOOXpAaHHBIE MEPHI;

4, HecBoeBpemMeHHOE NMPUHSATHE PATUKAIBHBIX MEp IO PETYJIUPOBAHMUIO PEKUMA
pPBHIOOTIOBCTBA MPU YCTOMYMBOW TEHJICHIIMU COKpPAIEHHUS MPOMBICIOBBIX 3aIacOB M YJIOBOB
caszaHa (kaprma);

5. Peskoe cokpamenne ¢ 2010 roga oOBEMOB 3apbIOJIEHUs CETOJIETKaMHU ca3aHa
(xapma) u3 byxrapmunckoro HBX no 1,0 MiH 3K3. U3-3a €ro nmpuBaTH3alluy U Mepeaadyu B
YACTHYIO COOCTBEHHOCTb.

Hwxe, ucxons u3 M3I0)KEHHON XapaKTEpPUCTHKH COCTOSHHS TMOIMYJSILHAN ca3aHa B
BO/I0EMAX M3y4aeMbIX OACCEMHOB, MPEACTABICHBI PEKOMEHJAIIMHU IO BO3MOKHBIM MepaM JIsl
BOCCTAHOBIICHUS TPOMBICIOBBIX 3allacoB M CTaOWiIu3aluu ero yiaoBoB. [losTomy cHauana
OTMETUM OOIME MEphI, XapaKTepHbIC NJisi OOJBIIMHCTBA HM3y4YaeMbIX BOJOEMOB — 03.
banxam, Kanmaralickoe BogoxpaHuiauiie U AJaKkoJIbCKasi cucTemMa 03€p.

OHu crnenyroiue:

1. Ycunuth KOHTPOJIb 3a CTPOTMM COOJIIOJIGHHEM YCTaHOBJIEHHOTO JUMHUTAa Ha
BBUIOB Ca3aHa, HE JOMyCKas €ro TNPEeBBIIICHUS U COOJIOJEHHEM YCTaHOBJICHHOMN
MIPOMBICJIIOBOW MEPHI;

2. [Ipunars pononHuTenbHble Mepbl 1o npecedeHuto HHH (He3akonHorO,
HEC000IaeMOoTro0, HEPETyJINPYEeMOro) BEUIOBA ca3aHa B TIEPHO]] HEPECTa U OCOOEHHO B MECTaX
MOCTOSIHHOTO (KPYTJIOTOJAMYHOTO) 3alpeTa Ha IPOMBICIIOBBIH JIOB PBHIOHI.

Hapsiny ¢ o6mmmu npobiemamu, XapakTepHBIMU JIJIS1 3TUX TPEX BOJAOEMOB, B KOXKIOM
U3 BCEX YETBHIPEX BOJOEMOB JIBYX BOJHBIX OAcCCEHHOB €CTh OT/ACIbHBIC JTOTIOJHUTEIHHBIC
poOJIeMBl, TPEOYIOIINE OS30TIaraTeIbHOTO PEIICHHMS.

O3epo baaxam:

1. VYunuteiBas OTCyTCTBHE Ha o3epe bamxam pslOOBOMHOTO XO3MMCTBA  JIS
HMCKYCCTBEHHOT'O BOCIIPOM3BOJICTBA MOJIOAM LIEHHBIX BHAOB PBIO C LEIbIO €ro
CHUCTEMATHYECKOTO 3apbIOJICHUS, HEOOXOAUMO YACIUTh 0CO00€ BHUMAHHUE BBIMOJTHEHUIO
paboT 1O PpHIOOXO3SIUCTBEHHOW Menuopanuu. B pamMkax BBIIIOJIHEHUS HAYYHO-
UCCIIEIOBATEIBCKUX PadOT MO MPOEKTY MporpaMMHo-liesieBoro guuHancuposanus (I1L1D) B
20152017 romax TOO «HIIIl PX» mnpeacraBmio Owuonorndeckoe 0OOCHOBaHUE
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HEOOXOAMMOCTU MPOBEACHUS PHIOOXO3SIIICTBEHHON Menuopauuu B jaenbre peku Mnum nHa
nporokax Wiip, Tomap, B Oyxtax XKeuibimasl, [Ilombimikons o3epa banxam, a Takxke B
JIPYTUX MajbIX 03€PHBIX CUCTEMax JUIsl IPOBEACHUS JHOYTTYOUTENbHBIX padOT, UTO KpalHe
BOXHO JUIsI YBEJIMYCHHUS IUIOMIAJEH €CTECTBEHHBIX HEPECTWIMIN U  TOBBIIICHUS
3¢ (PEeKTUBHOCTH HEpecTa ca3aHa U IPyTruX [EHHBIX BUAOB PbIO;

2. C ydeToM pe3epBHBIX BO3MOXKHOCTEW 03epa bajixain mo eMKOCTH €CTeCTBEHHOM
KOPMOBOM 0a3bl pbIO, I YBEIIMUEHUS IPOMBICIIOBBIX 3aM1aCOB M YCTOWUYMBBIX yJIOBOB ca3aHa
PEKOMEHIYeTCsl HauaTh €KEroJHOE 3apblOJieHUEe cerojieTkamu ca3aHa u3 Kammaraiickoro
HBX B xomuuectBe 7,7 - 8 MIIH. IIT.

3. [IpuHATE DOMOJHUTENBHBIE MEPhl MO0 HUHTCHCU(UKAIMK BHUIOBA Jiella IS
MOJIHOLICHHOTO OCBOCHUSI €r0 UMEIOIIETOCS MPOMBICIIOBBIX PE3EPBOB.

Kanmmaraiickoe BojoXpaHWiIniie:

1. O6ecrieunTh €XKETroTHOE MJIaHOBOE 3apbIOJIeHUE BOJIOXPaHUJIUIIA
CTaHJApPTHbIMH  cerojetkamu ca3zana (20-30 1) B  kojamuectBe 2,0 MJIH. IIT.
COOTBETCTBYIOIIIETO PAllMOHATIBHOMY HCIIOJIb30BAHUIO PE3EPBOB E€CTECTBEHHOW KOPMOBOM
0a3bl peIO BOJIOEMA;

2. OOGecrieunTh M3bICKaHUSI W BbIJEJIeHUE (PMHAHCOBBIX CPEJICTB JJISI BBIOJHEHUS
HEOTJIOKHBIX PHIOOBOHO-MEJIMOPATUBHBIX PaOOT MO PACUYUCTKE U YIIyOJEHUIO OCHOBHOM
IIPOTOKH BepxHEH nenbThl peku Uie. ['myObunHa BObI 3/1€Ch B TIOCIICIHUE TObI CHU3WIACH J10
30-35 cM, 9TO MPEMATCTBYET MPEIHEPECTOBOM MUTPAIMU MPOU3BOJUTEIICH MPOMBICIOBBIX
pBIO M3 BOJIOXPAHWIIMIN K OCHOBHBIM HEpECTHIIMINAM B BoJoéMax moimbl peku Mie, a 3atem
CKaTy MOJIOJIM U MPOU3BOAUTENICH PHIO B BOJOXPAHWIIHIILIE.

AJIaKO0JIbCKASI CHCTEMA 03€p:

1. [IpuHsAT, AeHCTBEHHBIE MEpHl MO TMOBBIMIEHUIO 3(PPeKTUBHOCTH PAOOTHI
UMEIOIIUXCS JABYX WHKYOAIMOHHBIX IE€XOB, CO3/JaHHBIX MJIs 3apbIOJICHUS 03€p MOJOJBIO
IIEHHBIX PBIO (ca3aHa) B mocenke becaram u Anakoms. J[Jjig 3TOro He0OX0IUMO JTOOCHACTUTH
I[eXa JIOCTAaTOYHBIM KOJMYECTBOM TUIACTUKOBBIX JIOTKOB JJIS TOJAPANIUBAHUSA JIMYUHOK [0
paccachIBaHHS KEJIITOYHBIX MEIIKOB U MEpexojia Ha BHEIIHEE MUTaHue. Takke HeoOX0IuMO
co3fgaHue 2-3 —X MaJbKOBBIX MPYAOB ISl TOAPAIIUBAHUS JIMYUHOK JI0 >KHU3HECTOMKOM
craguu (rae 3T0 HeOOXOAUMO);

2. OOGecrieunTh  ©XKEroJHoe  3apbiOjieHHe  o03ep  AJAKOIBCKOW  CHCTEMBI
CTaHJIapTHBIMU cerojieTkaMu cazaHa 20 - 30 r B koauyecTBe 2,5 MIJIH. IIT.

O3epo 3aiican ByxXTapMHHCKOTr0 BOAOXPAaHUIMINA:

1. YcTaHoBuTh 3ampeT Ha TPOMBICIOBBIA JIOB ca3aHa HauumHas c 2025-2026
MIPOMBICIIOBBIX TOJIOB OPUEHTUPOBOUYHBIM CpoKOM Ha 5 neT — 70 2030-2031 ronos;

2. [IpuHATH HEOTIIOKHBIE MEPHI 0 3aBO3Y U3 ANaKoJIbCKoW cuctembl o3ep 1000-1500
9K3. Pa3HOBO3PACTHBIX MPOU3BOJUTENCH ca3aHa JJis 3apblOJieHHs] 03. 3aiicaH B LIENIAX €ro
HaTypaJIM3alliy, BOCCTAHOBJIEHUS YUCIEHHOCTU U MPOMBICIIOBBIX 3aMacoB;

3. O0ecmeunTh €XETOAHOE IIJIAHOBOE 3aphiONieHHMe o3epa 3aiicaH CTaHIAPTHBIMU
cerosnerkamu casana 20 - 30 r B komnuectse 1,6-2,0 MutH. mT.

JIoNOJTHUTENbHBIE TTOSICHEHUSI K BO3MOKHOMY BOIIPOCY O Hay4yHOHl OOOCHOBAHHOCTH
pEeKOMEHAalMu 3apblOfieHuss o3epa 3alicaH MPOU3BOJUTEISIMM Ca3aHa MMEHHO U3
Anakonbckoit cuctemoit o3ep. B wuccnemoanusax TOO «KasHUUPX» (2015r.), rne
MPOBEJAEH  MHUKPOCATEJUIUTHBIM  aHaIuW3 U BBIABICH  aJUICNbHBIA  MOJIUMOP(PU3M
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MHKPOCATEIUIMTHBIX JIOKYCOB Kapmna u3 Yuimkckoro mnpyaxosa, Kanmaraiickoro HBX, a
TaKke U3 9 eCTeCTBEHHBIX BOJIOEMOB: o3epa banxar, AnakoiabCKOW CUCTEMBI 03€p, EIbThI
peku Wne, Kammaraiickoro BojoxpaHuWiaumi@a u Jp. [Io pe3ynapTaTam aHanmsa
peKoMeHa0BaHO Tpu (HopMUpOBaHMM pPeMOHTHO-maTouHoro crtaga (PMC) cazana nms
3apblOIeHUsT HEO0OXOAMMO OTOMpaTh TMOCAJOYHBIA Marepuad Hu3 BojoeMoB bamxari-
AnakonbCcKoro 6acceifHa Kak caMmoro reHeTUUeCKU MOJIUMOP(HOT0 U3 BCEX aHAIM3UPYEMBIX
BbIOOPOK [13,14]. [TonmumopdHasi, To ecTh OoJiee unctasi opma MOMYJIAINKN ca3aHa CIOCOOHA
BBIKMBATh U COXPAHUTh YUCICHHOCTH MPH JIFOOBIX U3MEHEHUSX YCIOBUN MPUPOTHOUN Cpebl,
XapaKTEePHBIX IS E€CTECTBEHHBIX BOJOEMOB. MoHOMOpGHAs TOMyJAIMs ca3aHa-Kapra
MEHEE MPUCTOCO0IeHa BBDKUBATh M CAMOBOCIPOM3BOAUTHCA B KPYIHBIX €CTECTBEHHBIX
BOoJOEMaxX oOyajaronux pasHooOpasHbli uxTuodayHoil. OHa crnocoOHa BBDKHBATH U
CO3/1aBaTh MPOMBICIOBYIO MOMYJISIIIUIO TOJBKO B KOHTPOJUPYEMBIX UYEJTOBEKOM YCIOBHUIX
Cpenbl, TO €CTh B BOJOEMAax MpeJIHA3HAUYCHHBIX JIJI1 TOBAPHOTO phIOOBOACTBA. Kak mpaBuio,
310 HeOombimme Bogoembl - a0 500 ra (mpyasl, HEOONBIIME MO TUIOMIAJU 03€pa, Majble
BOJOXPAHUJIUIIIE).

B 3axmrounTensHON 4acTH MOJATOTOBJIICHHOTO JJIsl ONMyOJIMKOBAHUS MaTepuana CTaThbu
OpUBOAMM Tald. 3, T/ie NPEACTaBICHBI PacyeTHBIC TOKa3aTeM IMOTPEOHOTO KOJMYECTBA
pBIOOIIOCAIOYHOr0 MaTepualia (CEroJIeTKOB ca3aHa) JJis KaXKJI0To U3 4-X ucclemyeMbIX
BOJIOEMOB 2-X BOJIHBIX 0aCCEHOB.

Ta6muma 3. [loTpeOHOE KOIUYECTBO CETOJIETKOB cazaHa, Maccoi (20-30 r.) coriacHo
NPUEMHOM EMKOCTH PE3EpBOB KOPMOBOW 0a3bl PBIO BOJOEMOB, a TaKKe OXKHMJIaeMbIi
IIPOMBICJIOBBIN BO3BpAT yJIOBa ca3aHa.

o OxugaeMbId
[ToTpebHOE KOI-BO, PacueTHEII BBIXOT N
Bomoemsr 3apbi0neHus MIPOMBICIIOBBIN YJIOB,
TBIC, IIIT uxTuomaccsl T, (10%)
T (30%)
03. bagxam 7700,0 10770 333.0
Kamiaralickoe BOJOXPaHIIHUIIE 2034,1 345,0 104,0
03. ATakoib 1327,4 225,0 68,0
03. CachIKKOJIb 1024,1 174.0 52
03.Kommkapkoin 1119 19,0 7.0
03. 3aiican __ByxTapMHHCKOro 1625,9 227.0 68.0
Bceero 14823.,5 2067.0 632.0
[Tpumeuanue*: IIpoexkTHass MomHOCTh AeiicTByromiero Kammaraiickoro HBX ¢ mpeBblieHueM
MTO3BOJIIET 00ECIIEYUTh OTPEOHOCTh B PHIOOMOCAIOYHOTO MaTepHalia KaKk caMOro BOAOXPAHIIIMIIA TaK U
03epo banxa

CormacHo pacuera HeoOXoauMas TOTPEOHOCTh PBHIOOMOCAIOYHOTO MaTepuaia
CETOJICTKOB Ca3aHa JJIsi OCBOCHUS PE3ePBOB KOPMOBOW 0a3bl BOJOEMOB cocTaBisieT 14,8 MiH.
IIT.

31ech Ke TMpelCTaBICHbI Moka3aTesim HopMmatuBHOTO BbIxona (10,0%) mxtmomacchl
TOBapHOW PBIOBI OT KOJWUYECTBA 3apBIOJIEHHBIX CETOJIETKOB, a TaKXe PEKOMEHIyeMOTO
o0beMa BBIJIOBA ca3aHa OT obmiero oobema uxtuomaccsl (30%). PacdeT BBITTOTHEH COTIacHO
PEKOMEHIyeMOr0 TpUMepa 3apbIOJIEHUs KPYMHBIX €CTECTBEHHBIX PBIOOXO3SICTBEHHBIX
BojioeMoB u3 MoHorpaduu Mcbekosa K.Bb. [15]. B 3aBepmieHre maTtepuaia cuuTaeM Takke
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YMECTHBIM YTOYHHUTH, YTO PACCUUTAHHBIC pACUCTHBIC AaHHBIC (Ta0J. 3) BO3MOXKHOTO BHUIOBA
cazana (632 T) ABIAIOTCS MPOMBO3BpaTaM TOJILKO OT 3apbiOjicHus 14,8 MIIH. T. CErOJIEeTKOB.
[Ipu 3TOM, Kak OTMETWJIM BBIIIE, CPEIHUE YJIOBHI Ca3aHa 3a IOCJIEJAHHE TOJbl B OOIIEM
o0OBeMe yJsioBa pblObI cocTaBisAOT 549 1. Jlasiee, o HamemMy MPOTHO3Y CYLIECTBEHHBIN poCT
MPOMBO3BpaTa ca3aHa OXHWAAeTCs OT BBIINOJHEHHS BBIIEYKAa3aHHBIX pabOT 1o
PBHIOOXO3SIICTBEHHON MEIMOpalvy AJis YAy4dlleHUsl YCIOBUM HepecTa pbl0 B OOJBIIMHCTBE
BOJIOEMOB, YJIYUILIEHHSI COCTOSTHUSL PbIOOOXPaHHBIX padOT, a TaAK)Ke OBTOPHON MHTPOLYKIIUU
MPOU3BOAUTENCH ca3aHa B 03. 3aiicaH byXTapMHHCKOrO BOJOXpAaHWIMINA M3 AJaKOJIbCKOU
cucteMbl o03ep. Takum 00pa3oM, OT CTENEHW TMOJHOLIEHHOIO BBIMOJIHEHUS BCEX
PEKOMEHJOBaHHBIX MEPONPUATUNA BO3MOKHO 0KHJIaTh HE MEHEE 2-X KPaTHOE YBEIUYEHUE OT
oObeMa 3apbiOnieHust cerojeTkaMu (10 1264 T.) B AONONHEHHE K CPEJHErOJOBBIM YJIOBOM
nocienHux Jjet (549 t1.), To ecthb Bcero B mpenenax 1813 wim okomo 2,0 ThIC. T. B
NEPCIEKTUBE.
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YK 574.5
Moaagpaxman Aiiana CoBeTraaIuKbI3bl
MarucTp CelbCKOXO3UCTBEHHBIX HAYK,
HayYHBIN COTPYIHUK
TOO «HayuyHo npon3BOJACTBEHHBIH LIEHTP PHIOHOTO XO3SIICTBaY
(r. Anmatsl, Kazaxcran)

COBPEMEHHOE COCTOSHUE IJIAHKTOHHBIX MUKPOBOJIOPOCJIEA
PEKH NIE

AnHoTanus: B crathe mpeacTaBlieHbl CBEICHHS O IUIAHKTOHHOM aJIbrOIIEHO3€e
pycinoBoii uvactu p. WMie u mnoitmenHoro o3. Jlomaamnoe 3a maii 2023 1. B cocrase
IUTAHKTOHHOU aibroduopsr oOHapyxeHo 50 TakCOHOB M3 5 OTAEIOB MHKPOBOJOPOCIEH.
Benyiyro mo3unuyioo Mo 4uMcily TaKCOHOB 3aHUMAaIM JAUaTOMOBBIE (62 %), cremyroumuMu
obutn 3ernenbie (24 %) Bomopocnu. [lpencraButenu Apyrux OTAEIOB MHUKPOBOJIOPOCIIECH
XapaKTepU30BAIUCh HEOONBIIMM pa3HooOpa3ueM TaKCOHOB. B mepuon wuccienoBaHus
KOJIMYECTBEHHbIE MOKA3aTeIM MO BOJOEMaM BapbupoBamu oT 63,34 mun. kin/m3 10 248,33
MIH. KIU/MS 1 or 266,69 mr/m® no 631,95 mr/m®. Kommiekc DOMMHAHTOB BKIFOUAJ
Ulnaria capitata, Cymbella lanceolata, Cocconeis pediculus u ap. Cpennee 3HaucHHE
OMoMacchl PEYHOrO TIUIAHKTOHA OIICHUBAJICS «OYE€Hb HHU3KHM» KilaccoM TpodHOCcTH, a
NOMMEHHOI0 03epa — «HU3KUM» KiaccoM. MccnenoBanue ¢puHaHcupyeTcs MUHHCTEPCTBOM
cenbckoro xo3siiictBa Pecniy6nnku Kazaxcran (I'pant Ne BR23591095).

KiroueBble cjioBa: GUTOIIIAHKTOH, YUCIEHHOCTh, OMOMacca, peka Wie

Pexa Wne siBnsieTca TpaHcrpaHW4HOU pekoi, pazaensiemoit ¢ KHP. Jlnuna pexu 1439
KM, 3 HHX 815 kM peka mpotekaer mo Tepputopun PecnyOnuku Kaszaxcrana [1]. Pycino
PEKH YacTO pa3BETBISETCA HAa MPOTOKU, PAa3[AEJICHHbIE OCTPOBKAaMHU, 3apOCLIMMHU
KyCTapHUKaMHd H KaMbIIIOM. Pa3nuBbl peku Ooratbl TuapodIopol, MpeACTaBIAIOMECH
€CTECTBEHHBIN OMO(OHT MUKPOBOIOPOCIICH.

MuxkpoBonopocnu — 93T0 Oonblliag W pa3HOOOpas3Has TpyIIa OJHOKIECTOYHBIX
MUKPOOPTaHU3MOB PA3IMYHON (POPMBI B pazMepa. Y CTaHOBIEHO, YTO (POTOCUHTE3UPYIOIINE
MUKPOOPTaHU3MBbI IIIMPOKO PACTIPOCTPAHEHBI BO MHOTHX TUIIAX BOJIOEMOB U CITIOCOOHBI pacTu
B IIPECHOM, COJIOHOBATOM WJIM COJICHOW BOJe. MHUKPOBOAOPOCIN WUIPAXOT BAXKHYKO POJIb B
BOJIHO# 3KocucTeme [2].

AHanu3upysi XapaKTepUCTUKHU (PUTOIIIAHKTOHHBIX COOOIIECTB, MOKHO KOMILJIEKCHO U
ONEPATHUBHO MOHATHh IMHAMUYECKHE XAPAKTEPUCTUKHU KauecTBa BOJHOM Cpebl, KOTOPHIE HE
MOT'YT OBITh 3aMEHCHBI (HU3UKO-XUMHUUYCCKUM MOHUTOpUHTOM [3, 4]. BumoBoil cocras
BOJIOPOCJIEN OTpakaeT BCE MPOLIECCHI, MPOUCXOSIINE B BOJHOM 3kocucTeme. Ha pasHbix
JTamax JBOJIIONUU SKOCHCTEMBI [JIi HEE XapaKTepeH ONpPeAeNICHHBbIM BHUAOBOM COCTaB
coo0IIIeCTBa, MO KOTOPOMY B II€JIOM HAa Ka4€CTBEHHOM YPOBHE MOXHO BBIJICNIUTH JaHHbBIN
JTar.

Martepuaniom Jutsi UCCIIEIOBAHUS TTOCTYKUIN TIPOOBI, OTOOpaHHBIE B BECEHHUH MTEPHO/T
Ha 4 cranuusx (Bepxoswe p. Une, yctee p. Kynaszasl, yecrbe p. llapbin u noitmeHHoe 03.
Jlomangunoe) mo p. Hne. Otbop u ananu3 mnpod (UTOMIAHKTOHA MPOU3BOIMUICS
OOIIETTPUHATBHIM THAPOOHOIIOTHYECKUM MeTo/IoM [5]. OmpeneneHue u MojcueT BOJAOPOCTeH
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npoBoauncs B kamepe Lopsesa oobemom 0,1 MM® B Tpex HOBTOPHOCTAX € MOMOIIBIO
mukpockorna Primo Star Carl Zeiss. Pacuer Ouomacchl NMPOBOAMICS CYETHO-00BEMHBIM
MeTO10M. YHCIEHHOCTh (PUTOIJIAHKTOHA BBIYMCIIIIACH IO CTAHIapTHOM Qopmyiie:
N
V,W
rae N — uncio KIeTok B 1 ¢cM® BOJIBL, N — 9MCIIO KIETOK B KaMepe 00beMoM 1 MM3, Vi —
00BeM KOHIIEHTpaTa MpoOkl, Vo — 00beM KaMepbl, W — 00beM NMPOPUILTPOBAHHOMN BOABL. J{ms
UACHTU(PUKALUY MUKPOBOJOPOCIIEH MCHOIB30BAIUCH ONPENETUTENH AJisi OTACNIbHBIX TPYIII
U posoB [6-9]. CoBpeMeHHbIe Ha3BaHUsI BOAOPOCIEH MPUBEICHBI COIIACHO BCEMUPHOU Oaze
naHHbIX [10]. MUKpOCHHMKH BOJOpOCCH ObUTH c/enianbl Ha kamepy Axiocam 105 color.
BunoBas ctpykTypa coollecTBa XapakTepu3yeTcsi YUCIOM BUAOB, (IOPUCTHUYECKUM
COCTaBOM, pa3JIMYHBIMHU MOKAa3aTEIsIMU CXOJACTBA U BHUJIOBBIM pa3zHOOOpa3ueM M SIBISETCA
UHANKATOPOM BO3JEUCTBHS KOMIUIEKCAa (PAaKTOPOB KaK MPUPOJHOIO, TaK U MCKYCCTBEHHOIO
npoucxoxaeHusi. B cocrase anbrodiopsl p. Mine u ero noiMeHHOro o3epa 3auKCUpPOBAHO
50 TakCOHOB MUKPOBOOPOCIIEH, OTHOCSIINXCA K 5 cucTeMaTudecKuM rpymnmam (tadiuma 1).
ITo cooTHOIIEHHIO BUIOBOTO Pa3HOOOpA3Usl IUAUPOBAIIA TUaTOMOBBIC (62 %), cleayonuMu
Oobutn  3enmenbie (24 %). W3 9BIVIGHOBBIX BOAOPOCIECH BBISIBICHBI TOJBKO 4 BHUA.
CuHeseneHble PeICTaBIeHbl 2 TAKCOHAMU, & MUPO(PUTOBBIE TOJIBKO OJTHUM TaKCOHOM.

Tabnuua 1 — TakcoHOMUYECKUI COCTaB OpraHU3MOB (PUTOIIAHKTOHA PYCIOBOM YacTH
p. Une u noitmenHoro o3epa, mai 2023 roj

Pycito p. e [TolimenHoe
03€epo
Taxcon BepxoBbe | YcTbe p. | YeTbE .
o3.JlomannHoe
p.Mne |Kynge3asl| [Hlapsin
Bacillariophyta-/TraromoBbie
Achnanthes sp. +
Amphora ovalis (Kiitzing) Kiitzing +
Aneumastus tusculus (Ehrenberg) D.G.Mann +
Aulacoseira granulata (Ehrenberg) Simonsen +
Caloneis amphisbaena (Bory) Cleve +
Cocconeis pediculus Ehrenberg + +
Craticula cuspidata (Kutzing) D.G.Mann +
Cymbella affinis Kiitzing +
C. lanceolata C.Agardh +
Cymbella sp. + +
Diatoma elongata (Lyngbye) C.Agardh + + +
D. hiemale (Lyngb.) Heib +
D. vulgaris Bory + +
Diploneis smithii (Brébisson) Cleve + +
Encyonema elginense (Krammer) D.G.Mann. +
Epithemia argus (Ehrenberg) Kiitzing +
Fragilaria crotonensis Kitton + + +
Gomphonella olivacea (Hornemann) Rabenhorst + +
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Gyrosigma sp. +
Lindavia kurdica (Hakansson) T.Nakov +
Mastogloia lanceolata Thwaites ex W.Smith +
Navicula radiosa Kiitzing + +
Navicula sp. +
Nitzschia acicularis (Kiitzing) W.Smith + +
N. vermicularis (Kiitzing) Hantzsch + +
Pantocsekiella ocellata (Pantocsek) K. T.Kiss + +
Stephanocyclus meneghinianus (Kiitzing) + + +
Surirella minuta Brébisson ex Kiitzing +
Ulnaria acus (Kiitzing) Aboal + + +
U. capitata (Ehrenberg) Compére + +
U. ulna (Nitzsch) Compeére + + + +
Uroro: 31 12 15 8 17
Chlorophyta-3esensie
Ankistrodesmus arcuatus Korshikov. +
Chlamydomonas sp. +
Closteriopsis longissima (Lemm) Lemm +
Cosmarium sp. +
Kirchneriella obesa (West) West & G.S.West. +
Monoraphidium contortum (Thuret) +
Komarkova-Legnerova
M. minutum (Négeli) Komarkova-Legnerova. +
Oocystis lacustris Chodat +
Radiococcus polycoccus (Korshikov) Kostikov +
Scenedesmus quadricauda (Turpin) Brébisson + +
Tetradesmus lagerheimii M.J.Wynne & Guiry +
T. obliquus (Turpin) M.J.Wynne. +
Wroro:12 8 1 4
Cyanobacteria-CuneseseHbie
Oscillatoria sp. + +
Pseudanabaena catenata Lauterborn +
Hroro:2 2 1
Miozoa -ITupoduroBsie
Glenodinium pilula (Ostenfeld) J.Schiller +
Hroro:1 1
Euglenophyta-DBrieHoBbie
Euglena viridis (O.F.Miiller) Ehrenberg + +
Lepocinclis spirogyroides B.Marin & N
Melkonian.
Phacus curvicauda Svirenko + +
Trachelomonas sp. + +
Htoro:4 3 4
Bcero: 50 25 17 9 25

JIOMHHHpYIOIUM TIO YUCITy TakcoHOB ObuT otmen Bacillariophyta. IIpeacraBurenn
JTAHHOW TPYMITBI 3aQUKCUPOBAHBI Ha BCEX OOCIEIOBAHHBIX YYacTKax peku. B ocobeHHOCTH
takue Bojgopociu kak U. ulna, D. elongata, F. crotonensis, S. meneghinianus, U. acus u ap.
B ornmume oT auMAaTOMOBBIX BOJOPOCIEH 3€JICHBIE OTMEYAINMCh B BEPXOBbE PEKH, B 03.
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JlomaguHoe u B yctbe p. lllappiH. B nnaHkToHe BEpXOBbS peKU HAOIIOAATOCH HAMOObILIEE
YUCJIO 3€JIEHBIX, BABOEC MEHbIIE B 03. JIOMaauHOE U TOJIBKO OAUH TAKCOH B yCThe p. Illapein.
IIpencraButenu OCTanbHBIX IPYIIT XapaKTEPU30BAIUCH IPUYPOUYECHHOCTBIO K ONIPEAEICHHBIM
ydacTtkam peku. Hanmpumep, cuHeseneHble BOJOPOCIH HAOMIOAAINCh B IJIAHKTOHE BEPXOBbS
p. ne u B ycrbe p. KyHabp13bl, a 3BIIICHOBBIE — B BEpXoBbe p. e u B 03. JlomaauHoe,
nupo(UTOBBIE OBLIIU TOJIBKO B YCTHEBOM YacTh p. KyHABI3AbI.

MUKPOCHUMKHN HEKOTOPBIX IMPEACTABUTENEH THUATOMOBBIX M 3BIJIEHOBBIX BOJIOPOCIIEH
3a IEPHUOJI UCCIIETOBAHMS IIPEACTABIEHBI HA PUCYHKE 1.

Phacus Diatoma
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Trachelomonas Ulnaria

Pucynok 1 — CHUMKHM HEKOTOPBIX MUKPOBOIOPOCIIEN pH yBeanueHnu 40x

KonndecTBeHHOE pa3BHTHE INIAHKTOHHBIX MHKpOBoaopocield p. e u moiMeHHOro
o3epa  XapaKTepHU30BAIOCh HEBBICOKMMHU  3HAadeHUAMHU. Hawbonbimas YHCICHHOCTH
(GUTOIUIAHKTOHA OTMEYallach B ajabrojope BEPXOBbS PEKH, TJI€ OCHOBY IIOKa3aTess
dbopmupoBasin 1uaromoBbie (35,5 %) u cunesenensie (35,5 %) Bomopocnu (tabnuna 2).
MHorouucieHns! cpeau auaromossix D. elongatum 8 % (20 mun.xn/m®), D. vulgare 6,7 %
(16,67 mun.xn/m3), u3 cunesenensix — Hurdaras Oscillatoria sp. 27,5 % (68,33 mun.k1/Mm3).
JIugupoBaHUEe TUATOMOBBIX OTMEYANIOCh M HA JPYTUX y4acTKaX MCCIEIOBAHHS, TJ€ UX OIS
B YHCJIEHHOCTH BapbupoBaia ot 56,6 % (Kyuasi3asr) 1o 89,4 % (yctbe p. llapbin).

Tabmuua 2 — KonnyecTBeHHBbIE IMOKa3aTedN OCHOBHBIX TpyHn (QUTOMJIAHKTOHA
pycioBoi yactu p. Mie u noiiMeHHoro o3zepa, Mait 2023 roj

Pycino p. Une ITolimenHoE 03€po
TakcoHsI p.Mie Yerse p. Verbe p.
(BepX0Bbe) KyHap3161 [Hapsis Cpennee o3.Jlomraguaoe
YYCIIeHHOCTD, MITH.KIJI/M°
Bacillariophyta 88,33 78,33 56,67 74,44 95
Chlorophyta 36,67 - 6,67 14,45 25
Cyanobacteria 88,33 58,33 - 48,89 -
Miozoa - 1,67 - 0,56 -
Euglenophyta 35 - - 11,66 15
Bcero 248,33 138,33 63,34 150 135
Buomacca, mr/m°

Bacillariophyta 278 532 251 353,67 569
Chlorophyta 25,29 - 15,69 13,66 12,95
Cyanobacteria 2,37 0,13 - 0,83 -
Miozoa - 8,02 - 2,67 -
Euglenophyta 137,58 - - 45,86 50
Bcero 443,24 540,15 266,69 416,69 631,95
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Haubonpimas 6uomacca MUKpPOBOAOPOCIEH HAOMI0Jalach B IJIAHKTOHE MOWMMEHHOTO
03. Jlomanunoe. OcCHOBY mokasarens NpoAyHupoBain auatomoBbie 90 % Onaromaps
kpynHokaeTounsiM U. capitata — 22 % (137,38 mr/m®), C. cuspidata — 22 % (140 mr/m3).
MunumaneHass O6uomMacca (UTOIUIAaHKTOHA oTMedanachk B ycthe p. lapein. Ha apyrux
ydacTKaX MCCIIEOBaHUS TaKke HaONI0Aanoch JIMIUPOBAHUE JUATOMOBBIX MO CyMMapHOU
Oromacce, KOTOpOe MPOM3OIILIO 33 CUET KPYMHOKIETOUHbIX Gopm, Takux kak C. lanceolata
(196 mr/m®), U. ulna (105 mr/m®), U. capitata (45,79 mr/m3), C. pediculus (60 mr/m3).

Takum 00pa3oM, B MepUOJI UCCIIENOBAHUN TUIAHKTOHHBIA ajabroueHos3 p. e cocrosn
u3 50 takcoHoB. Haumbomplnee 4ucio TaKCOHOB 3aUKCUpPOBAHO B BepXxoBbe p. Mie u B
IIOMMEHHOM 03. JlomaauHoe.

Konu4ecTBEHHBIE TOKA3aTENU BAPLUPOBANH 0T 63,34 miH. ki1/m3 10 248,33 MiH. Ki/M
u or 266,69 mr/m® mo 631,95mr/m3. Kommuekc nomuHaHTOB BKmowan U. capitata, C.
lanceolata, C. pediculus u ap. Cormacuo mkane tpoproctn KuraeBa C.II. [11] ypoBeHb
pa3BuTHs OMOMAacchl (PUTOIIAHKTOHA PYCIIOBOM yacTu p. Mie onieHuBancs «04eHb HU3KUM)
KJIACCOM 0-OJUTroTpodHOro THma Bojmoema. bruoMmacca MHKpOBOJOpOCIHEl MOWMEHHOTO O03.
JlomaanHoe COOTBETCTBOBAJIA HU3KOMY» KJIAcCy -0MUroTpo(HOTO TUIA BOJOEMA.

3
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Ilyrkapaes Asuc BacunbeBnu
nupekTop ceBepHoro gpunuana HIIL peidHOro x035iicTBa
Cesepubiit punuan TOO «HIIL PX»
(r. Acrana, Kazaxcran)

COBPEMEHHOE COCTOSIHUE PBIBHOI'O COOBIIIECTBA O3EPA
KATAPKOJIb
T'HIII «<BYPABAN»

AHHoTaums: M3ydenwe  wuxtuodayHbl  BOJOEMOB  HAIIMOHAJIBHBIX  IApPKOB
npencTaBisier uHTepec B cuiy ocoboro craryca OOIIT, orpaHnyeHUIo X035WCTBEHHOTO
UCIIOJIb30BaHMsI, B TOM YHCII€ PHIOHBIX PECYpCOB BOa0eMOB. MccienoBanus MpoBOJIUIUCH B
BeceHHU mnepuon 2024 roma. B cratee paccMarpuBarOTCS BOMIPOCHI, CBS3aHHBIE C
COBPEMEHHBIM COCTOSIHUEM TOM YacTH HUXTHO(AyHbI, KOTOPbIE OBLIM OTMEYEHBI B HAyYHO-
UCCIIEIOBATEbCKUX YyJIOBaX, OTO JIel], Kapach KWTAaWCKUMM UM OKyHb. IIpuBogutcs
YUCJIEHHOCTh U Macca 3THX BUIOB HA NMPOMBICIIOBOE YCUJIME HAYUYHBIX OPYIWU JIOBA, JAHBI
noJipoOHbIE OMOJIOTMYECKHE XapAaKTEPUCTUKH, HAa OCHOBE KOTOPBIX JEJIaeTCid BBIBOJ O
COCTOSIHUM TOMYJISIMU 3TUX BUAOB pbI0 B JaHHOM Bogoeme. JlaioTcs pekoMeHJaluu o
JanbHeuIeM npeObIBAHUM TAHHBIX BUJIOB PHIO B JAHHOM BOJIOEME.

KawueBbie ciaoBa: T'ocymapctBeHHbit  Hamumonansubiii  [Ipupomubeii  [lapk
«bypabait»; o3epo Karapkonb; HauMmeHbIIass MW3YYEHHOCTb, 0CO00€ pacroiokKeHHe,
uxtuodayHa; OHOJOTHYECKas XapaKTEPUCTHKA BHUAOB pbIO; pEKOMEHIAIUs; CIOPTUBHOE
(JrroO6UTENBCKOE PHIOOTIOBCTBO).

BBenenue: O3€pa, pacnoioKEHHbBIE HA TEPPUTOPHUSIX 0COO0 OXPAHIEMBIX TPUPOIHBIX
30H, UMEIOT JIOJNTYI0 HCTOPHUIO HCIIOJIb30BAHUS B PEKPEAMOHHBIX U 0albHEOJIOTMYECKUX
nensix. OnHako, HECMOTPS. HAa 3HAYUTEIbHOE HMCHOJb30BAHUE IMPUPOJHBIX PECYPCOB ITUX
BOJAOEMOB, MX HCCIIEIOBAHUE /0 HEIABHErO0 BPEMEHU HOCHWIJIO OTPBIBOYHBIA XapakTep W,
TOJILKO B TIOCIEAHEE BpEMsl HCCIEAOBAaHHE BOJOEMOB MPHOOPENIO CHUCTEMATUYECKHM
XapakTep. B HalMOHaNbHBIX TApKaX OOBIYHO OTPAHUYMBAIOTCA CHUCTEMATUYECKUM
HAOJIIOICHUEM  3a  peXUMOM  03&p, UWHOrJa TMPOBOJS  JIMIIb  OTPAHUYCHHBIC
TUAPOOHOTIOTHIECKUE U THIPOXUMUYECKHUE HCCIICIOBAHUS.

O3épa yXe [aBHO HCIIOJB3YIOTCS B PEKPEAMOHHBIX U PHIOOXO3SIMCTBEHHBIX
(CIOPTUBHO-TIOOUTENECKOE  PBIOOJIOBCTBO)  IEJNSAX, W MPEANPHUHUMAINCH  TOMBITKH
pa3zHoo0pa3uTh UXTHO(AYHY IIEHHBIMU BUAAMU PHIO.

JIst MOCTHXKEHUST ATUX IIeJie HEOOXOIUMO TMPOBOJIUTH PEryJspHbIC HCCIETOBAHUA,
BKJIIOYAIOIIMNE MOHHUTOPUHI TUJIPOXMMHUYECKHX MapaMeTpoB, H3yYeHUE OHUOJOTHUU U
YUCJIEHHOCTU KaK MPOMBICIOBBIX, TaK U HEMPOMBICIOBBIX BUIOB PHI0 M THIPOOMOHTOB, a
TaK)Ke OIEHKY BO3JCHCTBUS aHTPOMOTEHHBIX (hakTOpoB. BeiOOp maHHOTO BOJOEMa Harmapka
00yCJIOBJICH PSAIOM MPUYMH. BO-TIEpBBIX, 3TO CaMbIii BBICOKO PACIOJIOKEHHBIA BOJOEM,
BBICOTA €T0 HaJ ypoBHEM Mopsi coctaBiser 4399 m, Torma Kak BBICOTa PaCIOIOXKEHUS
Ipyrux BojoeMoB Haxonautcs B mpenenax 300-370 M., BO-BTOpBIX, OH MEHEE BCEro ObLI
3aTPOHYT aKKJIMMaTU3allMOHHBIMU pabOTaMH, IOCTATOYHO CKa3aTh, YTO U3 17 BHUIOB pbIO,
oOUTarOIMX B BOJOEMax Halllapka B JaHHOM BOJIOEME 3aperMCTPUPOBAHO JIUIb 7 BUAOB U,
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MocJieJHee, HE MEHEe BaKHOE, 3TO HauMeHee HW3YYEHHBbIH BOJOEM M3 BCEX BOJOEMOB
Halapka.

Lenr paHHOM pa®OTBl ompenensieTcss HeoOXOAUMOCTBIO pa3pabOTKH HAy4HO
000CHOBaHHBIX MEP MO COXpaHEHUI0 U BoccTaHoBieHuto skocucteM ['HIIIT «bypabaii».

B nepuoa Hammx vcciieoBaHUN BXOIUIH CIIEIYIOIINE 3a]aun:

- Nzyuenue priOHBIX co0011ecTB 0cHOBHBIX BogoemoB II[BK3 (Illyunncko-bopoBckas
KypOpTHas 30Ha);

- OLIeHKa COCTOSTHUS MOMYJISILUIA MacCOBBIX BUI0B PHIO.

B pesynbraTe npoBeAEHHBIX MCCIEAOBAHMI OBLIM MOJYYEHBI JTAHHBIE MO COCTOSHUIO
NOMyJSUUN PbI0, OTMEUEHHBIX B YJIOBAaX Ha JAHHBIM MOMEHT.

Martepuaasl u Meroabl: Marepuan Obul coOpaH B pe3ylibTaTe IOJEBBIX
uccienoBanuii BecHot 2024 r. Ha o3. Kartapkons (pucynok 1). g usyuenuss uxtTuodayHbl
MPOBOJIUIICS OTJIOB PhIObI xabepHbiMU ceTsMu ¢ stueeid or 20 mo 70 mm [1-3]. Cornacho
pykoBojcTBaM [4-8]: ompezensiiack BHAOBasT TMPUHAJIEKHOCTh PbIO, TOJACUUTHIBAIIACH
YUCJICHHOCTH (110 BHJIaM), U3MEpPsIIach JyIMHA O€3 XBOCTOBOTO IJIaBHHMKA U Macca Tena (Q u
q), moxa u craaus 3penoctu [9]. s onpeaenenus Bo3pacTta pei0 MO Yellye UCIOIb30BAIOCH
pykoBozactso [10].

av
/'v'_ Casaropns Kara

X {‘;,

g\
Google Earth ™ .

Fiag; 4 CNES S &ithus

Pucynok 1 —Kocmocuumox 03. KaTtapkons (JIMHUSIMU yKa3aHbl MECTa CETEOCTAHOBOK)

PesyabTarthl u o0cy:xaenue: Mxtuodayna Bogoema cinoxena 7 Buaamu (Tabmuma 1).
B ynoBax BecHbl 2024 rosa ObLIO OTMEYEHO BCEro 3 BUA: JISH], Kapach KUTAHCKHH U OKYHb.
Ot0 O0O0yCIOBIEHO TEM, YTO B TMEPHOJ OTJIOBa OJTH BHUABI 001amanyd HauOOJbIIEH
aKTUBHOCTBIO M3-3a HepecTa (JIell, Kapack), MO0 u3-3a TPOUUIECKOTO MOBEACHUS — OKYHb
KaK XHIHUK 00JIee aKTUBEH, TI0 CPAaBHEHUIO C BUJAMU C IPYTUM THUTIOM TTUTAHUS.
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Ta6muna 1 — BugoBoii coctaB uxtuodayssl 03. Karapkosb
HanmenoBanue CocrosiHue
XapakTepucruka o
Kazaxckoe \ Pycckoe Jlatunckoe MOy IS
Tyxks! TykbIMaacTapsl - Cyprinidae
Tonra iotsa Rutilus lacustris [TpoMBICITOBBIH, MaccoBLiii Bit
p (Pallas, 1814) a0OpHUTeHHBIH g
Abramis brama (L, ITpoMBICTIOBEIHA, .
Tabau Jlem ( P MaccoBBIil BUI
1758.) AKKJIMMAaTHU3aHT
Komimri . Carassius carassius [TpoMBICITOBBIH, ManouucneHHbIi
Kapacs 3050101 N
MOHKE (L., 1758) a0OpUTECHHBIH BUJ
Kprraii . . | Carassius auratus (L., [TpOMBICITOBBIH, .
Kapacp kurarickuii MaccoBEIi BUTT
MOHKE 1758) AKKIMMAaTHU3aHT
Cyprinus carpio L., ITpOMBICTOBEIHA, MajouncieHHbIH
Tyxpl Kapn (cazan) yp P P
1758 aKKJIMMAaTH3aHT BHII
Anabyra TyKpIMaacTapsl - Percidae
OxyHb Perca fluviatilis L., [TpOoMBICITOBBIH, .
Anabyra . . MaccoBslii BU
OOBIKHOBEHHBII 1758 abOpUreHHBIN
Tanma TykeiMaacTapsl - Noemachelidae
TenOin . Triplophysa strauchii HenpomeicioBsIit .
HOLT [IsarauCTHIN TyOay propny P ’ MaccoBblil BUI
caJIbIepiH (Kessler, 1874 AKKJIMMATH3aHT

30JI0TOM Kapach HE OTMEYAETCS YK€ BTOpou roa nojapaa. OnHako, €ro BbIMAJACHUE U3
cocTaBa UXTHO(ayHbl ManoBeposiTHO. OTCYTCTBHE Kapra B HAyYHBIX YJIOBaxX OOBICHSAETCA
€ro MaJOYUCIECHHOCThIO Ha BOJOEME U €ro 3amachl TNOJAJEPKUBAKOTCA 3a CUET
CUCTEMATHYECKUX 3apbIOTICHHI.

Kak yxe ObUIO OTMEYEeHO, B BECEHHHUX YJIOBaX MPUCYTCTBOBaiIO 3 Bujaa. J[Ba u3
KOTOPBIX B 3TO BpeMsi ObUTH HAa HEpPECTeE. W, ecnu y Kapacsi HEpECT B PUHLIUIE PACTSIHYT
C Masg MO HIOIb, TO JIEl — €AMHOBPEMEHHO HEPECTYIOIIMN BHJ, B JaHHOM CIIy4ae C
OJTHOTIOPIIMOHHBIM MKpOMETaHUEM. DTO OOYCIIaBIMBAET MACCOBOCTh HAXOXKJCHHUS Jiella Ha
HEPECTUIUIIAX, YTO, B CBOIO OuY€pe/ib, BENET K €ro OOWJIUIO B YJIOBAaX B JAHHBIA MEPUO.
Jlem moMUHHpPYET B yJIOBaX KakK MO KOJWYECTBY, TaK M IO Macce (Ttabnuia 2) B o0oux
pailioHax cerenocTaHoBokK. OOwiMe Kapacss W OKYHs, TOpa3f0 MEHEE BBIPAKEHHOE —
MPUMEPHO B 2-4 paza MEHbIIIE, YEM Y JICIla.

Tabmuna 2 — YucineHHOCTh W Macca BHJOB B IEpECUYeTe Ha MPOMBICIOBOE YCHIINE
Hay4HbIX OpyJuii JoBa (€AuHULA HAa 1 cTaHIapTHYIO ceTh 3a 12 yacoB)

Bun YucneHHOCTh Ha Macca Ha JloJIs B YMCJIEHHOCTH Ha Jlons B Macce Ha
MIPOMBICIIOBOE YCHUJIHE, MIPOMBICIIOBOE MIPOMBICIIOBOE YCUJIHE, MIPOMBICIIOBOE
T yCHJINE, KT % ycuiue, %
PC1
Jlem 5,556 0,742 68,5 66,6
Kapacp 1,222 0,199 15,1 17,9
OxkyHb 1,333 0,173 16,4 15,5
Bcero 8,111 1,115 100 100
PC?2
Jlem | 2,444 0,339 | 46,8 50,6
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Kapacp 1,222 0,184 23,4 27,4
OxyHB 1,556 0,147 29,8 22,0
Bceero 5,222 0,670 100 100

EctecTBeHHO, uYTO mOAO0OHAs KapTHMHA XapaKTepHa [Jisi BPEMEHUM HepecTta u
HEPECTOBBIX MUTpalMil. B meprnos Haryjia oHa MOYKET CUIIBHO U3MEHUTHCS.

Jlewy. B 3TOM BOJOEME Jelll MpejCTaBieH siBHO Tyropociiol ¢opmoii. He oOpasyer
JIOKANbHBIX CTaJ — OWOJIOTMYECKHE IMOKa3aTeld M3 JBYX €IMHOBPEMEHHO B3SATHIX MpPOO
JTOCTAaTOYHO OMM3KH (Tadauia 3).

Ta6n1z1ua 3 — buonornueckas XapaKTCpUCTHKaA Jiclla 03. KaTapKOJ'IB

Bospacr | lnuna, | Cpennsist Macca, Cpennsis Cpennsis Kon- Hons B
CM. JUTAHA, CM | CM. macca, T YIUTAaHHOCTh IO | BO 9K3. | BEIOOpKE
DyIBTOHY

PC 1

3t o 180 | 91186 | 125 214 46 92,0

a oo 215 | 200228 | 216 217 3 6,0

5+ 25,5 25,5 293 293 1,77 1 2,0
PC?2

3+ 11%%_ 18,2 93-173 129 2,12 20 90,9

4+ 22,8 22,8 240-248 244 2,06 2 9,1

JInHelHO-BECOBbIC XapaKTEPUCTUKH POCTa (PUCYHOK 2) MBYX BBIOOPOK MPAKTUYECKU
WICHTUYHBI. JIMHEHHBI pocT TpeobiafaeT HaJg BECOBBIM, YTO XapaKTEpHO IS
¢dbeHonornueckoi ¢gaszpl HepecTa, a TakKe I TYTOPOCIbIX (hopM.

['enepanmonHnass crpykrypa oOImed BbIOOpkHM (Tabnuia 4) BbLICISICTCS W3 psaa
PETPOCTICKTUBHBIX JIAHHBIX, OMATH k€ BBUAY (eHodasbl. [lomoOHas cTpykTypa xapaKTepHa
mis (a3pl 3aBepIICHHS HEpecTa BHIa B IEJIOM, KOTJa KpPYIHBIE OCOOM YXe YIUIA C
HEPECTHIINI Ha TIIyOWHY, a MEJIKHE 3aBEPIIAI0T MPOIECC HKPOMETAHHSI.

Tabmuna 4 - Pacnpenenenuwe noneit (%) reHepamwii B TOMyJSIUSAX Jiema oO3.
Karapkonb

Bo3spacr: 2+ 3+ 4+ 5+ 6+ 7+ 8+
2019 33,5 30,4 13,3 16,5 4,4 1,9 -
2020 21,1 33,6 24,2 15,6 3,9 1,6 -
2021 42,1 26,7 21,3 7,2 1,4 0,9 0,5
2022 34,9 27,7 20,0 11,8 3,1 2,6 -
2023 28,3 34,2 25,0 9,8 2,2 0,5 -
2024 - 91,7 6,9 1,4 - - -

[TonoBast  CcTpyKTypa HEpPECTOBOTO  CTajla  XapaKTepHU3yeTcs  3HAYHUTEIbHBIM
npeobiialanieM caMOK Haj cammamu B cootHomenuu 1:11. IlomoBo3penocts B Macce
HacTynaer y Jjema u3 03. Katapkons B Tpu roja (tabnuia 5).
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Pucynok 2 — JIuHneitHO-BeCOBbIE OTHOIIEHUS Y Jielia u3 03. Katapkoib

Ta6muma 5— CooTHorieHue 1mojioB y jemia 03. Katapkoins, %

[Ton, 3penocTs Bospact

3+ 4+ 5+
IOBenunbHBIE 12,1 0 0
Camkn 7,6 100 0
Cam1bl 80,3 0 100

[lonoGHBIe TpyNIUPOBKU Jiella KpaiHe HeXeJaTellbHbl B UXTHOLEHO3ax. OHu
3aMBIKAIOT Ha ce0e 3HAYUTENIbHbIE MOTOKUA YHEPTUU U HE JAIOT Pa3BUBATHCS IPYTUM BHUIAM.
KO BCEMYy IMpOYeMy, NAHHBIM BHUJl B pErvHOHE, B IIEJIOM, SBIACTCS AKKIMMATH3aHTOM.
Heobxoaumo pa3paboTath ¥ BHEAPUTH MEPOIPHUSTUS IO COKpAIICHHE M KOHTPOJIIO €ro

YUCIICHHOCTH.

Kapace xumaiickuii.

HEBBICOKHE (TabyHIa

6).

MOKA3aTeNsAX MPAKTUIECKU OTCYTCTBYET.
JIuHeHO-BeCOBBIE OTHOIICHHS B JIBYX BBIOOPKAX MPAKTUUYECKH WICHTUYHBI (PUCYHOK
3). JIunelHbIi pOCT NPOMOPIUOHATIEH BECOBOMY.

buonornueckne mokaszarenn kapacsa B 03. Karapkonb Takxke
JlokanpHBIX CTaJl TakKK€ HE OTMEYAETCS, pa3HULA B CPEIHUX

Tabnuna 6 — buonornyeckas xapakTepucTrka kapacs 03. Katapkons

Bospacr | limna, cm. Cpennsis Macca, cm. Cpennsis Cpennsis Kon-so | [onsa B
JUIMHA, CM Macca, T | YIUTaHHOCTH 110 9K3. BbIOOpKE
DyIbTOHY
PC 1
3+ 11,8-14/4 12,9 57-99 70 3,23 5 45,5
4+ 15,4-17,0 16,4 121-161 150 3,39 4 36,4
5+ 21,5 21,5 303 303 3,05 1 9,1
6+ 25,2 25,2 539 539 3,37 1 9,1
PC2
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3+ 12,3-13,9 13,2 54-92 73 3,17 8 72,7

5+ 21,3-23,3 22,0 312-419 355 3,32 3 27,3

450
400 y = 0,0273x2:98%
350 y= 0,0199X3'1163
L; 300
=
é 250
& 200 PCl1
Q
4 150 PC2
100
50

0
10,0 15,0 20,0 25,0 30,0

Jnuna Tena, cM.
Pucynok 3 — JInHeitHO-BeCOBBIE OTHOIIIEHUS Y Kapacs u3 03. Katapkosib

OTcyTCTByIOIIME B YJIOBaX CTapIlide TEHEpalud, K MOMEHTY JIOBa YK€ 3aKOHUMJIU
UKPOMETAaHUE U YIUIM C HEPEeCTWIHUII. ITO OOBSICHSIET BBICOKOE oOwmiine Oojiee MITaIIInxX
TeHepalii, KOTOpBIE elle MPOI0JKAIN METaTh UKpY (Tabmuua 7).

Tabmuua 7 - Pacnpenenenme ponedt (%) reHepanmii B MOMyJIANMUSIX Kapacs 03.
Karapkonb

Bo3spacr: 2+ 3+ 4+ 5+ 6+ 7+
2019 32,6 19,7 17,4 12,9 11,4 6,1
2020 19,8 26,0 26,0 18,8 5,2 4,2
2021 38,1 27,0 19,0 9,5 3,2 3,2
2022 46,0 22,2 12,7 12,7 4,8 1,6
2023 29,3 28,0 18,3 14,6 4,9 4,9
2024 59,1 18,2 18,2 4,5 - -

[lomoBass cTpykTypa cTaja XapaKTepU3yeTCsi MPUMEPHO PABHBIM COOTHOIICHUEM
MOJIOB ¢ HE3HAYUTENIbHBIM MPEBATMPOBAHNUEM CaMOK B cooTHomeHuu 1,2:1 (tabmuma §). Y
OJTHOTO camIla OblTa OTMEYEH aTpousi JIEBOrO CEMEHHWKA, YTO SBJISETCS HapyIIeHUEM
PENPOAYKTUBHON (PYHKIIMH, KOTOPOE HEPEAKO BCTpedaeTrcss y THOpUIHBIX ¢GoOpM C
cepeOpPSTHBIM KapaceM.

Ta6muma 8— CooTHoIIeHHE MOJIO0B Y Kapacs 03. Katapkons, %

[Tomn, 3penocth Bo3spact

3+ 4+ 5+ 6+
Camku 46,2 100 25 100
CaMIipl 53,8 0 75 0
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Kuraiickuii kapach SBISETCS arpeCCHBHBIM WHBAa3HUBHBIM BHJIOM,
MOTJIOMIAIOIIKUM a00pUTeHHOTO cepedpsaHoro kapacs. B o3epe Kartapkoib s Hero Takxke,
KaK W ISl JIena, He0OXOAMMO MPEAYyCMOTPETh MEPOTIPUATHUS 110 OTPAHUICHUIO YNCICHHOCTH
¥ YIIPaBJICHUIO €ro CTaJoM. Bo3M0OXHO, MOTpeOyeTCs MOTHAS SJTMMHHALINS.

OKyHb 00bIKHOGeHHbIl. bruollornuyeckre moka3areian OKyHs sl BOJOEMOB HallllapKa
BIIOJIHE YJOBJETBOpUTENbHbIE (Tabmuma 9). OcoOu U3 JABYX JMCKPETHBIX BBIOOPOK
OTJIMYAIOTCS MEXKIy COOO0M MO0 OMOJIOTHUECKUM MOKa3aTesaM ci1abo. A 1o JIMHEHHO-BECOBBIM

COOTHOILIEHUSAM NMPAKTUUECKU UACHTUYHBI (PUCYHOK 4).

Tabnuua 9 — buonornyeckas xapakTepucTuka okyHs o3. Katapkoib

T'CHCTUYCCKHU

B ynoBax nomuHHpoOBanu MiaAlleBO3pacTHble TeHepanuu (tabmuua 10),

Bospacr | [lnuna, cm. | Cpennsis | Macca, Cpennsis Cpennsis Kon- Hounst B
JUTAHA, CM. Mmacca, T YOUTAHHOCTH 110 BO 3K3. | BBIOOpKE
CM QDyJIBTOHY
PC 1
3+ 13,6-18,3 16,4 47-114 87 1,91 7 58,3
4+ 19,4-20,0 19,6 149-163 157 2,04 3 25,0
5+ 21,0 21,0 185 185 2,00 1 8,3
6+ 23,3 23,3 252 252 2,30 1 8,3
PC2
1+ 6,6-7,7 7,2 4,3-7,3 5,8 1,50 2 14,3
3+ 14,4-16,5 15,9 52-94 82 2,04 6 42,9
4+ 17,9-19,8 18,9 122-150 137 2,03 6 42,9
300
250 y = 0,0088x32515
~ 200
5
g = ;
=, 150 y =0,0086x3271 -
A 100 PC2
50
0
5,0 10,0 15,0 20,0 25,0

JlnuHa Tena, cM.
Pucynok 4 — JIuHeliHO-BeCOBbIE OTHOIIEHUS Y OKYHs U3 03. Karapkoib

qT0

O6YCJ'IaBJ'II/IBaeTC$I IMOCJICHCPCCTOBLIM IICPHUOJOM B JKMU3HU OKYHA.
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Tabmumna 10 - Pacnpenenenue mgoineit (%) reHepanuii B MNOMYJSLMSIX OKYHS 03.
Karapkonb

Bospacrt: 2+ 3+ 4+ 5+ 6+ 7+ 8+
2016 - 22,6 29,0 29,0 16,1 - 3,2
2017 - 37,5 35,1 16,7 5,4 3,0 2,4
2018 - 23,7 28,2 22,2 17,3 8,6 -
2019 35,0 28,2 18,6 5,6 7,9 4,5 -
2020 12,7 25,5 25,5 23,0 6,7 3,7 -
2021 28,8 38,5 17,3 11,5 1,9 1,9 -
2022 38,1 31,7 14,3 9,5 6,3 - -
2023 29,3 31,5 15,2 12,0 7,6 3,3 1,1
2024 - 54,2 37,5 4.2 4,2 - -

[TonoBast cTpykTypa XapakTepu3oBajach JOMUHHUPOBAHMEM CaMOK Haj caMIlaMu B
cootHomienuu 1:3 (tabmnuma 11). [TonoBo3peabiM OKyHb CTAHOBUTCS B OOJIHIIIMHCTBE CBOEM B
nBa roja. YacTh caMOK CO3PEBAIOT Ha TOJ MO3Ke. Y OJHOr0 YETHIPEXJIETHETO camiia ObLia
OTMe4YeH aTpodus ToHAI.

Ta6muma 11— CooTHormieHue moyioB y okyHs 03. Karapkonb, %

[Ton, 3penocTs Bospact

1+ 3+ 4+ 5+ 6+
IOBenmnbHEIE 100 0 0 0 0
Camku 0 84,6 55,6 100 100
Cam1bl 0 15,4 44 4 0 0

[lomynsiuusa OKyHS B BOJOEME JOCTaTOYHO CTaOWJIbHA M JIOJDKHA TOJBEPraThCs
YMEPEHHOMY TIPECCY U3BATHSA B BUJI€ CIIOPTUBHOTO U JIFOOUTETHCKOTO PHIOOIOBCTBA.

3akaiouenue: B HaydyHBIX yoBaX Ha MOMEHT UCCIIEIOBaHUA ObUTH 3aUKCUPOBAHBI 3
BUJa phI0 M3 7, OOMTAIONMIMX HA JIAHHOM BOJOEME, 3TO JIell, Kapach KUTAMCKUNA M OKyHb
OOBIKHOBEHHBIH. DTO OOYCJIOBJICHO TE€M, 4YTO B IEPHOJA OTJIOBAa ATH BHUILI 0O0JadaH
HauOOJIBIIIE aKTHMBHOCTHIO H3-3a HepecTta (JIell, Kapack), JUO0 H3-3a TPOPUUIECKOTO
MOBE/ICHUSI — OKYHb KaK XMIIHUK 00Jiee aKTHBEH, [0 CPABHEHUIO C BUAAMH C IPYTUM TUIIOM
MATaHHUS.

Jlemr nOMHHHpYET B yJIOBaX Kak MO KOJWYECTBY, TaK W MO Macce B 0o0eux paioHax
ceTenocTaHOBOK. OOWiMe Kapacsi U OKyHS TOpa3J 0 MEHee BBIpaKEHHOE, MPUMEPHO B 2-4
pasa MeHbIIE, YEM JIeIl.

B stom Bomoeme mnemny mpesacraBieH Tyropocioi dopmoii. He oOpasyer mokambHBIX
cTajg — OMOJIOTMYECKHE IMOKa3aTelr W3 JIBYX €IMHOBPEMEHHO B3STHIX MPOO JOCTATOYHO
OJIM3KH.

JInHEHO-BECOBhIE XapaKTEPUCTUKHA POCTa ABYX BHIOOPOK MPAKTHUUYECKH WICHTUYHBI.
JluHeWHBINH poCT MpeoldiiaaeT HaJ BECOBBIM, UYTO XapaKTEPHO s (HEHOIOTHIECKON (a3bl
HEpecTa, a TAKXKE JJIS1 TYTOPOCIBIX (POPM.

I'enepanmonHas cTpykTypa oOIIEH BBLACISETCS U3 psAlla PETPOCIEKTUBHBIX JAHHBIX.
[TogoOHas cTpykTypa xapakTtepHa /st (pa3bl 3aBepIlIeHHs] HEPECTA BU/IA B LICJIOM.
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[losoBass cTpyKTypa HEPECTOBOIO CTaJa XapaKTEpU3YyeTCs 3HAUYUTEIbHBIM MpeoOiiajlaHueM
caMOK HaJ camuamu B cooTHomeHuu 1:11. ITooBo3penocTs B Macce HACTyMaeT y Jiela u3
03. Kartapkonp B Tpu roaa. I[TonoOHbIe TpynInupoOBKY Jiena HEKeNaTeIbHbl B UXTUOL[EHO3aX,
JaHHBIA BUJ B PETMOHE B LIEJOM SBIISETCS akkiInMatuzaHToM. HeoOxoaumo pa3paboTarh u
BHEJIPUTH MEPOIPUATHUS MO COKPALIEHUE U KOHTPOIIO €r0 YUCIEHHOCTH.

buonorunyeckue nokazarenu kapacs B 03. Kartapkoib Takxke HeBbICOKHE. JIOKanbHBIX
CTaJl TAK)K€ HE OTMEYAETCsl, pa3HMIIA B CPETHUX MOKA3ATENSIX MPAKTUYECKH OTCYTCTBYET.

JIuHeiHO-BeCOBbIE OTHOLIEHUSI B JIBYyX BBIOOpPKax NPAKTUYECKA HJICHTUYHBI.
JIMHEeWHBIN POCT NPONIOPLMOHAIIEH BECOBOMY.

[lonoBasg cTpykTypa cTaja XapaKTepU3yeTcsi MPUMEPHO pPABHBIM COOTHOUIEHUEM
MOJIOB C HE3HAYUTENBHBIM MTPEBATMPOBAHUEM CAMOK B COOTHOIIeHuu 1,2:1.

Kuraiickuii kapach SBISETCS arpecCUBHbIM HWHBAa3UBHBIM BHJIOM, TI'€HETUYECKU
NOTJIOLIAIOIMM  a0OpUreHHoro cepedpsiHoro kapacsi. B o3epe Karapkonb 1 Hero
HEOOXOIUMO MPEAYCMOTPETh MEPOIPUATHUS 10 OIPAHUYEHUIO YUCICHHOCTU U YIIPABJICHUIO
ero ctazoM. Bo3moxkHO, moTpedyeTcs ero MmoyHasi STUMUHAIKS.

buonormyeckne  mokaszaTtend — OKyHS ~ JJIE  BOJOEMOB  HaIllapKa  BIOJHE
ynoBieTBoputenbHbie. OcoOM U3 JBYX AUCKPETHBIX BHIOOPOK OTIUYAIOTCS MEXIY CO00il 1Mo
OMOJIOTUYECKUM ToKa3aTessiM cliabo. A 1O JTUHEHHO-BECOBBIM COOTHOIICHUSIM MPAKTUYECKH
UJICHTUYHBI.

[lonoBas cTpykTypa XapakTepu3oBajach JOMHHHPOBAHHWEM CaMOK HaJ caMmIlaMu B
cootHomieHuu 1:3. TTo10BO3pensIM OKYHb CTAHOBUTCS B OOJIBIIMHCTBE CBOEM B JIBa roja.

[lomynsiuusa OKyHS B BOJOEME JOCTAaTOYHO CTaOWJIbHA M JIOJDKHA TOJBEPraThCs
YMEPEHHOMY TPECCy U3BATHS B BUJI€ CIIOPTUBHOTO U JIFOOUTEITHCKOTO PHIOOIOBCTBA.
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Myxkartaii Aunga AFajJbIMKbI3bI

aybUT IAPYalIbUIBIFBI MATUCTP1, FHUIBIMU KBI3METKEP

«banpIK MmapyambUIbIFbl FRUTBIMU-OHAIPICTIK opTaibiFby JKIIC
(Anmarsl K., Kazakcran)

JoaronoJsiosa Ceernana IOpbeBHa

¢unocodus noxkropsl PhD,

THJIPOAHATMTHKA 3ePTXaHACBIHBIH MEHT€PYIITiCi

«barnbIK mapyambUIBIFBl FRUTBIMU-OHIIpicTiK opTanbirey JKIIC
(Anmarsl K., Kazakcran)

AJIAKOJI AY JAHBI ) KEPTLUIIKTI MAHBI3bI BAP CY AHJIIHJIAPBIHBIH
I'NIAPOXNUMUAJBIK KAT TAUDI

Anparnma: byn wmakamama JKericy OOJNBICBIHBIH KEPriuliKTI MaHBI3BI 0ap cy
aipepiHgapeiHa 2023 KBUIIA  OKYPTI3UITeH  THAPOXUMHUSIIBIK  FBUIBIMH-3EPTTCY
KYMBICTAPBIHBIH ~ HOTHOKENepl OepiareH. [ MApPOXUMUSIBIK KOPCETKIIITEPMEH Kartap,
3epTTENreH Kejiepre (U3NKO-reorpadUsuIbIK JKOHE T'COJIOTHUSIIBIK CUIaTTamanap Oepisii.
3epTTey HOTIXKECIHIE, CYAbIH KYpPaMbIHIAFbl XUMUSIIBIK KOPCETKIMITEPIIH MOHIEP] CyAarhl
TIPIILUTIK HeJIepIHE KOJIAMIIbI OpTa OOJIBIN TaOBIIATHIHBI AMKBIHTAJIJIHI.

3eprreyni  Kazakcran PecnyOnukachiHBIH —AybIT  MIAPYalIbUIBIFBl  MUHUCTPIIIT]
KapKbUTaHabIpAbI (I'panT NeBR23591095).

KinT ce3nep: xen, Munepaniany, OMOTeHAIK KOCBUIBICTAp, IEPMAHTaHATTHIK TOTHIFYBI,
TUAPOXUMUSIIBIK PEIKUM, T'a3 PEKUMIi, OpraHUKAIBIK 3aTTap.

Kipicne

Kericy  OONBICBIHBIH  IIETIHAE  ©31HIH  THUAPOJOTHSUIBIK,  THAPOXUMUSIIBIK
KOPCETKIIITEP1, 6CYl, )KeMIeI 0a3ackl, UXTHO(GayHAHBIH KypaMbl OOWBIHIIA ePEKIIEICHETIH
OanplK  IIApyambUIBIFEI  Cy  aWJIBIHIAPBIHBIH ~ €19yip caHbl  opHajackaH. Ochl
albpIpMaIIbIIBIKTapFa  KapamMacTaH, OJapAblH  KOIIIUIri  OalbIKTap MEH  JKeMJIK
OMBIPTKACHI3Jap YIIIH KOJailnbl opTa Oonbin TaObuiafel. 3epTrey Kenemine JKericy
OOJIBICBIHBIH AJIakeJl ayJaHbl ayMarblHJa OPHAJIACKaH 5 Cy aWabIHBI C€HTI3UIreH. ATal
alikanma, AnTeiHKeN ke, bubakan-1 keimi, bubakan-2 kemi, Toykeken kel koHe Tepekri
KOJIi.

ATanraH KeJACPAiH THAPOJIOTHSIBIK CHIATTaMachl: AJTBIHKON Ko —AJjaken
aymansiHna becaram keHTiHeH 20 KM COJITYCTIK-IIBIFBIC OarbIiTTa OpHanackaH. KeimiH
ayaanbl 112,0 ra, y3pIHIBIFEI — 1,28 kM, Makcumanasl edi — 1,0 kM, MaKCUMaJIJIbl TEPEHITT -
2,8 M kypaiasl. by xem Oypbra CachbIKKeN Kol apKbUTbl ©3 apHACHIH TOJTBIPFAaH, all Kasip
KOJI/IIH KOPEKTeHY1 aTMOC(epaIbIK KayblH-IIANTBIH €Ce01HEH KYpe/Ii.

bubaxkan - 1 ke Amaken aymanbiHIa MapakaH KeHTIHEH CONTYCTIK - IIBIFBICKA Kapai
1 xm xepae opHanackaH. Kenain aynmadsl 2,5 ra, y3elHABIFEI — 0,38 KM, MakcuMaiabl €Hl -
0,1 xm, Mmakcumainbl Teperairi - 1,9 m. Kenain KopekTeHyl arMoc@epablK >KaybIH-IAIIbIH
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MeH OyJiakTap eceOiHeH KYpe/l.

bubakan-2 xeni Anaken ayJnaHbiHAa MapakaH KEHTIHEH COJNTYCTIK - IIBIFBICKA Kapaii
2 kM xepae opHanackaH. Kenmin aymansl - 4,17 ra, y3eiHABIFHI - 0,3 KM, MAaKCUMAJIJIBI €HI -
0,25 kM, Makcumanabl Tepeniri - 1,8 M. Kennin kopekTenyi arMmocdepanbik KaybIH-IIalIbIH
ece0lHEeH Xypesl.

Toykeken ken Aunaken aynanbiHa KeI3bUIKaWbIH KEHTIHEH COJTYCTIK - IIBIFBIC
OarpiTTa 50 kM xkepae opHanackaH. KemmiH aynmansl - 4,5 ra, y3eiHABIFE - 0,43 KM,
Makcumanpel eni - 0,12 kM, mMakcumanasl TepeHAairi - 6,5 M. byn ken arMmocdepanbik
’KaybIH-TIANTBIHHBIH dCePiHEH KOPEKTEHE/I.

TepexTi ko1 Anaken aynanbiHaa Kpi3bul KaObUT KEHTIHEH CONTYCTIK - OaThICKa Kapai
60 km xepae opHanackaH. Cy koWmacblHbIH ayganbl - 1,0 ra, y3biHnbiFbl - 0,27 K,
makcuMmanael eni - 0,11 kM, makcumanael TepeHairi - 3,2 M. KemaiH KopekTeHyi
aTMOC(epaTbIK KaybIH-IIANTBIHFA 0aliIaHBICTHI.

FeuibiMu  3epTTEy JKYMBICTapblHA JKOFApblia aTajFaH KeJACp/iH KeJeMiHe
OalIaHBICTHl ChIHAMA Iy HYKTeNepi OenruieH i. AJTBIHKOJ KOJiHEH Yl HYKTeneH (0achl,
OpTaNBIK JKOHE JKarayay), aj KaJiFaH KeJJACpJCH €Ki HYKTEICH (JKarajay >KOHE OPTaJIbIK)
ChIHaMaJiap aJbIH/IbI.

3epTTey MaTepuaigapbl MeH daicTepi

3epTTey MaTepHaiapbl Cy OOBEKTUICPIHIH TeorpadusiblK, THAPOXUMUSIIBIK MKOHE
0acka epeKIIeNIKTepiH eCKepe OTBIPHIN JKUHAIABI JKOHE TalJaHbl. | MIPOXUMHMSIIBIK
3epTTeyJepAiH HEri3ri MIHAETTEpl ra3 peXuMiH, CYyAbIH (PU3HKA-XUMHSIBIK KaCHUETTEPiH,
MOH/JIBIK KYPaMBbIH >KOHE OMOTEH/IIK 3aTTap bl aHBIKTAY.

Ou3nKa-XUMUSIIBIK ~ KaCUETTep/Al  aHbIKTay, TUIPOXUMUSIBIK  KOPCETKIIITep/Il,
OMOreHAIK 3aTTap MEH TY3/Ibl KYpaMbIH Talljay >Kajmnbl KaObuinanraH ojaictemenepre [,
5416; 2, 37606.] xone MEMCT-ra [3, 4506; 4, 596; 5, 246; 6, 126.] coiikec OpbIHIAJIBI.

Cyreri KepceTKillli MEH €pireH OTTETiHIH MOHI ChIHaMayapJbl ipikTey OapbICHIHIA
MOPTATUBTI acHanTap bl KOJJAaHa OTHIPHIN aHBIKTANAL. JlanmanbIk 3epTXxaHana OpraHUuKaIbIK
3aTTap/bl (TIEpMaHTaHATTHIH TOTHIFYBI OOMWBIHINA) aHBIKTAY KYprizuiai. JlaGopatopusibik
3epTXaHajia Heri3ri MoHAapAblH (KaJbIMH, MarHui, TUApOKapOOHAT, cyibdarT, XJIOpHI)
Kypambl TUTPJIK OMICIIEH OpBIHAANIABL. BHOTeHAIK 3aTTapAblH KOHIIEHTPAIUSCHIH aHBIKTAY
Hach DR-3900 cnekrpodotomerpimer xy3ere achipbuiabl. Cy Kiachl MEH TOOBIH JKIKTEY
yiria O.A.AJIGKWHHIH cXeMachl KOJJIAHBUIIHI [7, 44406.].

HoTu:xesiep MeH Tajakbliayjaap

Temenne artanran kesjaep OOWBIHINA THAPOXUMHUSUIBIK JKOHE TUIPOJOTUSIIBIK 3€PTTEY
KYMBICTAPBIHBIH HOTIDKENIEP1 MEH CUIaTTaMaiapbl YCHIHBLIABI:

Anmwinken keniHiy CYbIHBIH Temmeparypackl 3eprrey kesinme 21,0 °C - ka xerri,
cynbIH Meuipairi opta ecenmed - 0,10 m, Teperairi - 0,6 M Kypaabl. 3epTTey OapbIChIHAA
CyJlaFbl OTTETIHIH MOJIIepi )KoFapbl OOIFaHBIH KepceTeai, abcomoTti Mmouaep 12,64 — 14,01
mr/am® Gonael. KebGinece Oyn KyObuibic (POTOCHMHTE3 IIPOLECIHIH HOTHKECiHAE maiina
0omabl. KeMipKBIIIKBLT Ta3bl TAOBLUIFAH KOK.

Cy oprachiHBIH peaknusichl aca cinrimi, cyreriniH pH xepcerkimi 10,31-10,52
apanbIFbIHAA ©3repAi. by kepceTkimTep OanblK MIapyaliblIBIFBIHA apHAJIFaH HOPMATHBKE
cail KeJIMEWTIHIH aWKbIHAaiabl. by keinje OanbIK JKOK, OWTKEH1 >kKa3Ja Cy aFbIHBIHBIH
OonmaybiHa OalaHBICTHI Cy Kejemi aszasapl. JKarajgaylmapblH KaMBIC TIEH KachUl IIONTEP
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anein >kateip. KenmiH Tyci KoHbIp-xkacbUl. Kasipri yakpiTTa OanblK ecipy MaKcaTbIHJa
NangaiaHbUIMaNIbI.

Epiren Ty3aapbpIH KOCBIHABICHI OOMBIHINA CY «TY3/bD» CaHAThIHA JKaTaabl (kecte - 1),
JIOMUHAHTTHI HOHJap OoiibiHIa, O. A. AJIeKUHHIH KJIacCU(PUKAIUACHIHA COMKeC, ANTHIHKOI
KOJNIIHIH Cybl XJIOpHJ KIachlHA, HATpUil TOOBIHA, OipiHmi Ttunke xaragsl (HCO3 >
Ca2+ +Mg2+).

bubaxan-1 xemingeri cyablH TemmepaTypacbl optama ecenmen 18,8 °C kypaibl.
Kennix cybiabiH Meaipiiri opta ecernreH - 0,4 M, Teperairi 1,6 M. CynblH OeJICeH 1 OpTach
curru, cyteri unjaekci pH 8,50-8,55 apanbirpinna 0osiabl. 3epTTENETIH KOl TYpakKThl ras
peXMMIMEH cumarTananbl. Epiren orrerimin kypambl 7,84 — 8,02 wmr/mm® mamansl
JMara3oHbIHIa ©3Tep/l. 3epTTeyJepAiH HOTIKeNepl CyAa KOMIPKBIIIKbUI Ta3bIHBIH
KOKTBIFBIH KopceTTi. Ty3 Meumiepi OOHbIHIIIA K61 Cybl "TYIbI'Cy caHaThiHA jkaTajbl. CyIbl
Tanmay HOTHXKeNIepiHae 0achlM HMOHAAp OOWBIHIIA KOJIIH Cybl THIPOKapOOHAT KIIachIHA,
KaTHOH/BIK Kypambl OOWbIHIIA MarHuid TOObIHA, ekiHm Tunke xaraasl (HCO3 <
Ca?t+Mg?*t < HCO3 + SO%y).

bubakan-2 keni. 3epTTey >KYMBICTapbl Ke31H/I€ KOJI CYybIHbIH Temneparypacsl 16,7-17,0
°C-xka newiin esrepai. CynwsiH meaipairi optama ecenmen 0,3 m, tepenairi 1,5 m. Cyreri
KepCceTKiI OOibIHIIIA CYy OPTACBIHBIH PeaKIusCchl - cuITial. Epiren orrerinin menmepi 9,16-
9,21 mr/nm® apaneirbinna e3repesi. KeMipKbIIKbUI rashl TipKenreH oK. KaOblijgaHran
KJaccuuKarusara CoWKeC 3epPTTEITeH KOJIJIIH Cybl «TYIIbD» caHaTbhiHa »kaTajbl. CylbiH
XUMUSATBIK KypaMblHIa MarHuii WoHAaphl (oprama MoHI — 39,64 wmr/am®) koHe
rupokapooHarrap (oprama MoHi - 268,40 mMr/am®) 6ackiM 6onael. Ocklnaiiia, 0ya1 00BEKT
MOH/JIBIK Kypambl OOMBIHIIIA THAPOKAPOOHAT KJIaChIHA, KATUOH/IBIK KYpaMbl OOMBIHIIIA MarHUN
TOOBIHA, GipinmT THIKe *aTKp3bLIALl (HCO3 > Ca?t+Mg2™h).

Toykexon keni. 3epTTey Ke3eHiHae cyablH Temneparypachl 20,5-20,9 °C aybITKBIIHI.
KemnniH xaranay skoHE OpTaJIBIK aiMaFbIHBIH TepeHairi 7,0-7,5 M, MOJIAIPIIIri opTa ecenreH -
0,50 m Gonmpbl. Cy opTachlHBIH peakuusichl - dici3 cintimi, pH moni 8,43 - 8,52. Cynarsl
OTTETiHIH MeJIIepi TOMEH a3 pe)KUMIMeH CHIATTalajbl, OHbIH MoHepi 5,93 - 5,97 mr/om®
KOHE CYIbIH KaHbIFybl 64,2-68,3% skakpiH MoHaepre wue. Cynarsl epireH TY3IbI
epITIHAIEPAIH KOCBIHABICHI OOMBIHINIA «TYIIBI» Cy CaHAThIHA >kaTajabl. backiM aHMOHmAp
OOMBIHIIIA CY THIPOKApOOHAT KJIAChIHA, KATHOHIBIK Kypambl OOWBIHINIA HATpUl TOOBIHA,
6ipinmi tunke xatagsl (HCO3 > Ca?t+Mg?™h).

Tepexmi roni. CpiHaMa ally Ke3iHIE CyAbIH OETKi KaOaThIHBIH TeMIIEpaTypachl OpTa
ecerrieH - 20,7°C. CyasiH Meaaipmiri 0,30-1,10 M, tepenmiri 2,9-3,2 m apanbirbiaaa. Cysl
opTaHblH pH KepceTkimi 9JCi3 CUITLII CHUIMATBIH KOPCETTi. TepeKTi KOJIHIET1 ra3 pexumi
MayCHIMIBIK aclleKTige »Oorapbl KepceTkimrepre ue (opra ecenmen 10,42 mr/am3, 6Gyn
121,3% KaHBIKTBUIBIKKA coiikec Keiendi). KeMipKeImKpul ra3el KOK. CyAblH KaImbl
MUHEpaIaHybl OObIHIIA Oy Ken eH TeMeHri Monre ue (177,49 - 19547 mr/am®), Gyn
«TYHIBD» Cy caHaThIHA >kaTajbl. CyIbl Tajmay HOTHXKECI KOPCETKEHIeH, JOMUHAHTTH aHUOH
OOWBIHIIIA TUAPOKAPOOHAT KIIAChIHA, KATUOHABIK KypaMbl OOWBIHIIIA MATHUW TOOBIHA, O1piHIII
tunke xatagsl (HCO3 > Ca?t+Mg?t).

Bapnbik kemaepaeri OMOreHIIK 3JIEMEHTTEPIIH MOJIIIEpl opTYPIl MIEKTEepAe ©3repe/i.
buoreniik sneMeHTTep KYpPaMbIHBIH KOPCETKIIITEPl Cy OOBEKTIAEpl YIIIH PYKCaT €TUITeH
KOHIIEHTpAIIMs MIEeTIHEH acmaiisl [8, 10.].
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3eprTey HOTWXKECIHAE OWOTeHMIK JKOHE TY3Abl Kypambl OOHBIHIIA  OalIbIK
HiapyanbUIbIFbIHA TEPIC 9CEp €TETIH (PaKTOpap aHBIKTAIFAH JKOK.
XKericy o00OnbIchIHBIH Anaken ayaaHbl keyaepiHiH 2023 K. THUAPOXUMMSIIBIK

TaJlayIapblHbIH HOTHXeENepl |-KecTeqe KeATIpUIreH.

Kecre 1 — JKericy o00abIiCchI
TajaayJapblHbIH HOTOKeNepl, 2023 x.

Anaken ayaaHbl KeJAEPIHIH TUAPOXUMUSIBIK

Kennin | CeiHama 03, Munepainn
aTaybl any pH (0)) NHz | NO2 | NOs | POs | mr/Omm aHyBbl,

HYKTeC1 8 mr/mm®
Anteiake | XKaramay | 10,31 | 12,82 | 0,24 | 0,018 | 6,9 | 0,48 19,36 9309,08
1 Kol Oprainsl

K 10,52 | 14,01 | 0,24 | 0,023 | 7,1 | 0,57 19,52 9365,36

Bacer 10,31 | 12,64 | 0,28 | 0,018 | 7,1 | 0,52 19,52 9267,02
bubakan | XKaramay | 8,50 | 7,84 | 0,16 | 0,006 | 0,7 | 0,20 18,08 471,61
keui-1 Opransl

K 8,55 | 802 | 080 | 0,004 | 0,7 | 0,21 15,68 471,70
bubakan | XKaramay | 8,51 | 9,16 | 0,10 | 0,010 | 0,7 | 0,04 17,92 472,63
KeJi-2 Opransl

K 8,63 | 9,21 | 0,26 | 0,007 | 0,7 | 0,13 17,96 461,87
Toykeken | XKaramay | 8,43 | 593 | 0,12 | 0,005 | 0,7 0,04 17,12 711,97
Kol Optansl

K 8,52 | 597 | 0,45 | 0,006 | 0,7 | 0,04 17,12 713,55
Tepexri XKaranay | 8,30 | 10,41 | 0,23 | 0,004 | 0,5 | 0,05 16,64 177,49
Kol Optasbl 0,003 | 0,7 0,05

K 7,91 | 10,52 | 0,09 16,64 195 47

% -

(Carma CTaRzapTTape! %% - | 10 | 330 | 450 0,70 . 1300
Eckepry - *cy 00BbeKTUIEpIHACTI CYy CanachlH JKIKTEY IIH OIpbIHFaM XKY#eci, 3-ChIHBII

Kypriziaren 3eprreynepliH HOTHXKenepi KepceTkeHuaeu, JKericy oOJbICHI Amaken
aymaHbl OOMBIHIIA AJNTHIHKON KOJIIH KocmaraHaa, 0apiblK 3ePTTEITCH KOJIepl «TYIIbD Cy
caHaThIHA KATaTBIHBIH KopceTTi. Kesemi OoWbIHIIIA 3epPTTEIreH KOJAep apachlHla €H YJIKEH
Cy aWJbpIHBI OOJBIN CaHAIATHIH AJITBIHKOJN KOJIHIH CYbl «TY3/bD» CaHAThIHA COMKEC Keleml
(xecte-1). O.A.AnekuHHIH KIKTeTyiHE COWKeC, HWOHABIK-TY3[IbI KYpaMbIHAA XJIOPU]I,
TUAPOKApOOHAT KIIacTaphl, HATPHA KOHE MarHUi TONTAphI, OIPIHIII THUITI 0ACHIM.

3epTTey IKYMBICTApBIHBIH TaFbl Oip KOpCETKili OJ - OpraHUKaJbIK 3aTTap.
[MunpoananuTrka 3epTXaHACHIHBIH KbI3METKEPJIEpl NalaiblK skKarjaaiaa (okarajayna), CyIIbIH
MEePMAHTAHATTHl TOTBIFYBIH THUTPJIK OJICIICH AaHBIKTaAbl. AHAIW3 HOTHXKECIHEH Kepim
OTBIpFaHai, OapyblK Cy aWJIbIHIAPBIHBIH 3€pPTTEY HYKTEJIEPIHIE OPTaHHUKAJIBIK 3aTTap
KOFapbl KepceTkimke wue. [lepMaHTaHATTBIH TOTHIFYbl OOWBIHINA CYABIH CHIIATTAMACHI
(GKOFaphl» CaHATKA KaTKBI3BUIIBI.

bapaplk KenaepaiH Cybl SKOJOTHSIIBIK-CAHUTAPIBIK KOPCETKImTep OOWBIHIIA Cy
camachIHBIH 4-CHIHBIOBIHA JKaTaJbl (JIACTaHFaH), Cy CANaChIHBIH Pa3psbl OOUBIHIIA «KATTHI
JlacTaHFaH» OO0JBIN caHajanbl [9, 620.].
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bapniblK cy ailpIHAapbl OTTETiHIH KEH ayKbIMbIMEH cumaTTanajabl xoHe 5,9 - 14,0
mr/am®  apaneiFeiHga  e3repeni. Kemmepae KOMIpKBIIKBUI Tasbkl TaOburFaH koK. Cy
OpPTACBIHBIH PEAKLMICHI QJICI3 CUITLII OpTaJlaH aca CLITUI opTara AeiiH e3repe/i.

CynmelH  KaTThulbIK ~ Kypambl  (Ca?*+Mg?*) keH aykbIMua esrepeli  KoHeE
KJ1accuukanuschl OOMBIHILA «OTE KYMCAK» CYJIaH «OT€ KATThIFa» CyFa JCHiH aybITKbIBI.

Kopbiteinabl. XKannsl, Xeticy o0abicel Anaken ayJlaHbIHBIH Kejjaepi (usuka-
XUMUSUIBIK KacueTTepi OoibliHIIa Oipereid oObekTiiep OonbIN TaObUIabl, COHAAN-aK, YIKEH
FBUIBIMM KOHE NPAKTUKAIBIK KbI3BIFYIIBUIBIK TyJbIpaabl. OcbklfaH OalJaHBICTBI Cy
alIBIHAAPBIHBIH,  JKal-KYWIHE KOIDKBUIABIK Taujay JKMHAYy YIOIH Kb  CAWBIHFBI
TUAPOXUMHMSIIBIK, MOHHUTOPUHITIK 3€pTTEYJEp >KYPri3y YCHIHBUIAJBI. 3eprTeynep cy
OOBEKTUIEpPIHIH Typl MEH CHUNAThIH TYCIHYre, Ccy OOBEKTUIEpIHIH TY3/1aHYbIHbIH
TUAPOXUMHUSUIBIK ~ KOPCETKIIITEPIH 3epTTeyre MYMKIHIIK Oepeni, Oyn Oenrut  Oip
cUlaTrTaMajiapra CoHWKeC Cy CalachlHbIH ©3TepylHe KeIIeHAl 3epTTey JXYPrizyre >KoHe
TOTEHILE 3KOJOTUSIIBIK JKaFJaiiap/IblH ajlblH ajly OOMbIHIIA YChIHBICTAP Oepyre MyMKIHJIIK
oepeni.
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90K 574.5
Moaagpaxman Aiitana CoBeTrajauKbI3bl
a.-1l. .M., , FBUIBIMU KbI3METKEP
«banplii mapyanbUIbIFbl FRUTBIMUA-OHIIPICTIK opTaibiFbDy JKIIC
(Anmartsl K., KazakcTan)

TOMEHTI'T KOJICAW KOJITHIH ®UTOIJIAHKTOHBI 2019-2022 sx:x

Anparna: Maxkanana Kynreit Amaray Ttaynapeinaa «Kemcaih kemnaepi» VITTBHIK
casibarbl aymarblHIa opHanackaH Temenri Keucait keminiH 2019-2022  xbuinap
apabIFBIHAAFEl  (DUTOMJIAHTOH KAaybIMJIACTBIFBIHBIH JKali-KYWiHEe cHIrarTtama OepijireH.
3epTTey KbUILAApbl KOJl alblrOLEHO3bIHAA MHUKpoOanabipiaapabiH 6 ToObiHA OipiretiH 39
TaKCOHbI aHbIKTANALI. 2019-2022 xpuinap meHOepiHAe (PUTOTUIAHKTOHHBIH caHbl 86-707,7
MJIH.KJI/M® apalbIFbIHAA o3repAi, an 6uomaccacsl 304,39-3191,7 mr/m® mamachinga GOJIIbL.
@OUTOTUIAHKTOH OMOMAacCachIHBIH TPOPTHUIBIK JACHIell «OT€ TOMEHT!» KIACCIEH «OpTalla
KJIacCTBIH apalibIFbIHIA ayBITKBIABL. 3epTreyai  Kaszakcran PecnyOnmkachlHBIH —AybLT
HIapyambUIblFbl MUHUCTPIIITT Kapskbutanabipabl (I'pant NeBR23591095).

Kiar ce3nep: duroruiankTon, Kencait kenaepi, 6uomacca, Temenri Kesncaii kemi.

Kencait xenmepi Kynreit Amnaray (Ouryctik-Ilsirpic Kazakctan) Taynapsinaa
«Kemncait kenmaep» MEeMIICKETTIK VJITTBHIK TaOWFU TMapKiHIH ayMarbiHIa opHaiackaH. Kemcai
KeJiepl KaTap opHajdackaH yii keiueH typanbl: XKoraprel Kencait, Opranrbl xoHe ToMeHr1
Kemncaii. Kenmep TteHiz neHreitinen 1829-3170 merp Owmikrikre opHanackaH. OmapibiH
aynanbl 0,20-0,58 km? xereni, MakcuManasl Teperairi —30,0-36,6 M, CyIbIH MOIIIpIIiri —
8,0-9,0 M. Kenmepmin cysl Kemcaii e3eHI apKbpUIbI, XK€p acThl CyJapbl MEH XayblH-
IIAITBIHHBIH 9CEPIHEH TOJBICHIN OTHIPaIbI [ 1].

Taynpl aiiMaKThIH OMOTAchl THAPOOMOJIOTHSIIBIK 3€pPTTEYJIep YIIH OTe KbI3BIKTHI
HeicaH. KartaH kimMmaTneH Karap CHIPTKBl OPTaHBIH TIPIMIIKTI MIEKTEeyIl (aKTOPHIHBIH
ocepiHeH TayJibl alMaKThIH OMOTACHI JKa3bIKIICH CaNBICTBHIPFaHIa OipIaMa KeJICHICHTeH Jell
ecernrTeie/l.

3eprrey HeriziHe 2019-2022 xok. MaychIM JKOHE TaMbI3 ainapeiHga Kynreit Amaray
TaynapbiHaa opHanackan Temenri Kescail kemiHeH kuHanFaH (UTOIUIAHKTOH ChIHaMajapbl
aneIHabl. ChIHAManappl IpIKTEY JKaJIbl KaObBLIAaHFaH THAPOOHOJIOTHSIIBIK dJIiCTeMEIepre
cait xypri3inai [2]. banaplpiapasiH TYpJliK CUIIATBIH aHBIKTAY JKOHE oJjap/ibl caHayna [opsieB
KaMepachl TaijanaHpUIAbl. banasipaapaplH TYpiH aHBIKTayga opOip TOIm, TYKbIMJAC,
TybICTapFa apHaJFaH >EKe aHBIKTAFBIITApP KOJAAAHBUIABI [3-6]. MukpoOanapipiaapapiH
OmomaccachblH €CelNTey KOJeMIIK OJiC, aJl CaHBIH €CeNnTeyAe CTAaHAAPTTHIK oJicTep
KOJIJIaHBUIJIBI.

banasiprapasiH TaKCOHOMUSUTBIK KYPaMbl JKOHE OJIAPABIH OPTYPILIITT TIPHIUIIK €Ty
OpTachlH CHIATTay/a YIKEH pei aTkapaabl. ChIpTKa opTa (paKTOPIAPBIHBIH dCEPIHECH JIC3/Ie
©3repiCKe  VIIBIpail  OTBIPBII  MHUKPOOANABIpIApP  KAYBIMIACTHIFBIHBIH  3€PTTEY/IC
WHIUKATOPIBIK KOPCETKII OOJIBIM TaObIIA b,

3epTTey KYMBICTAphl KYPri3UIreH TepT Kbl IeHOepinae Temenri Kescail kemiHiH
IUIAHKTOHJBI ~ almbroduiopacblHaa OanaplpiaapAblH 39 TaKCOHBI  aHBIKTAIJIBI,  OJIap:
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auaToMbuiap — 26 TakKCOH, ’kacbuliap — 6, Kexxkacsuiaap — 2, nupodurriiep — 3 KoHe
aNTBIHTYCTECTEP MEH 3BIIIeHAIep 1 TakcoHHHaH (1 kecre).

Kecre 1 — ®OuUTOMIAaHKTOH OpPraHU3MACPIHIH TAaKCOHOMUSIIBIK KypaMbl jKOHE Manaa
6oy xwuiniri (%) Temenri Kencait ke, 2019-2022 xox

2019 | 2000 | 237 |22
Takcon
VI VIH VI VIH VI | VI
Cyanobacteria — Kexxacsiamap
Anathece clathrata (West & G.S.West) Komarek, KaStovsky & Jezberova 33| - | -] - - -
Merismopedia glauca (Ehrenberg) Kiitzing -l -1 -1 - - 120
JKupiHb:2 1 - - - - 1
Chrysophyta — AateiaTyCTECTEp
Dinobryon sertularia Ehrenberg -l - -] - - 1100
Kupiner: 1 - - - - - 1
Bacillariophyta —Inarompuiap
Planothidium lanceolatum (Brébisson ex Kiitzing) Lange-Bertalot -l -1-1-120] -
Amphora ovalis (Kiitzing) Kiitzing - | - [33] - 120 | 20
Asterionella formosa Hassall - | - | -1]1-120]80
Brebissonia lanceolata (C.Agardh) R.K.Mahoney & Reimer 33| - |67 - | 20 | 80
Cocconeis pediculus Ehrenberg - | - [67] - |20 | 60
C. placentula Ehrenberg -l -1-1-140] -
Cyclotella melosiroides (Kirchner) Lemm -l -1 -1-120] -
Cymbella lanceolata C.Agardh -l -1 -1-120] -
Diatoma vulgare Bory - | - |67]67]| 40 | 60
Discostella stelligera (Cleve & Grunow) Houk & Klee -l -1-1-140] -
Fragilaria crotonensis Kitton - -] -] - - 120
Gomphonella olivacea (Hornemann) Rabenhorst - | -]1-1]1-140]20
Gomphonema acuminatum var. longiceps (Ehrenberg) N.Abarca & R.Jahn 33| - | -] -120]| -
G. ventricosum Guide -l -l -1 - - 120
Gyrosigma sp. - -] -] - - 120
Hantzschia virgata (Roper) Grunow -l -1-1-120] -
Lindavia bodanica (Eulenstein ex Grunow) T.Nakov, Guillory, Julius, Theriot & i i i - | 60 i
Alverson
. . 10 10
L. kurdica (Hakansson) T.Nakov et al. 0 100 0 100 - |100
Meridion circulare (Greville) C.Agardh - -1-1-140| -
Navicula rhynchocephala Kiitzing - -1 -1-120] -
Odontidium hyemale (Roth) Kiitzing 33| - |67] - | 80 | 40
Pantocsekiella kuetzingiana (Thwaites) K.T.Kiss & E.Acs 100 - -] - - 1100
P. ocellata (Pantocsek) K. T.Kiss & Acs 67 |100| - | - | 80 | 100
Stephanocyclus meneghinianus (Kiitzing) Kulikovskiy, Genkal & Kociolek 33 /100 - | - | 80 | -
Ulnaria acus (Kiitzing) Aboal - | - 100 - | 80 | 60
U. ulna (Nitzsch) Compére 67 | - ]60 - | 40 | 40
JKubiab:26 8| 3|8 ] 2|21 15
Euglenophyta — Deruenainep
Strombomonas sp. -l -1 -1 - - 120
Kupinbr: 1 - - - - - 1
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Miozoa— TTupodutrinep
Glenodinium sp. -l -1 - - - 140
Peridinium cinctum (O.F.Miiller) Ehrenberg - | -1 -133] - |100
Peridinium sp. - [100] - | - - -
JKubiner:3 -1 - 1 - 2
Chlorophyta — Xacsiimap
Closteriopsis longissima (Lemmermann) Lemmermann 3310033 ] - | 80 | 80
Chlamydomonas sp. 67 1100| 67 | 33 | 80 | 100
Comasiella arcuata (Lemmermann) E.Hegewald, M.Wolf, Al.Keller, Friedl & Krienitz | - | - | - | - - 120
Monoraphidium contortum (Thuret) Komark-Legn. - | - [33] - - -
M. minutum (Négeli) Komarkova-Legnerova - | -] -1]1-160]20
Sphaerocystis planctonica (Korshikov) Bourrelly - |67 - | - - 120
JKubIHbL 6 213131 3 5
11 7 |11 4
bapawirer:39 13 12 24 | 25

2019-2022 »xpuimap apalbiFbiHAa Ko (UTOTUIAHKTOHBIHBIH KYpPaMbIHIA JTHATOM/IbI
OanapIpIapIbIH TYP KOHE TYpIIesep caHbl OOWBIHINA Yieci 6achiM OOJIbI, YKaJIbl CAHHBIH
67 %. JAunaTomMapuiapblH alyaHTYPIUTIK OOMBIHIIIA OAaCKIMABUIBIFBI JKbUT apajiblK acCIEeKTiIe
ne kepiHic Tabanpl. Takconmap canbl OOHBIHIIA KelleCl KE3eKTe >Kachbll Oanjsipiap OpbIH
anazasl. Onap kannsl Typ caHHbIH 15 % Kypabl

2022 KbIIbI OTKEH KBUITAPMEH CAJBICTBIPFAaH 14, TAKCOHOMHUSIIBIK aTyaHTYPIIUTIKTIH 2
ecere oCkeHiH OaitkaiimbI3. 3eprrey OapwichiHaa 2019-2022 xbuinapbl (GUTOMIAHKTOHHBIH
TYPIIK KYPaMbIHBIH HET131H JUaTOMIbUIAp KYpauisl, onapasiH yieci 60-87 % apaibiFbiHaa
aybITKbIIbI.

3epTTey OapbIChIHAA IIAHKTOHABIK OalabIpiapiblH KeJl allMarblHbIH OMOTONTAapbI
OOMBIHIIIA KCHIHEH TapalybIMEH KaTap, KepiciHiie Oenriii 6ip OuoTontapra FaHa ToH O0JybI
Oaiikaapl. ATam alTKaHIa, 3epTTEYAiH 4 KbUIbIHAA Aa, AUCK Topi3mi aumaroMasl L. kurdica
*oHe MoHanThl kackll Chlamydomonas TybICHIHBIH ©Kili CyaiabIHHBIH OapiblK ACpIIiK
Oedtirinae kKe3aecTi. by peTTe kenmrumik Ganapipaap YIIiH KeJiaiH Oenru O6ip GemkTepiHe
FaHa 1aMblIl, KoOero TOH OOJIIbI.

Temenri Kescali keiiHIH IIAaHKTOHBIHAAQ OJKBUI — apalibIK  aCIEKTiZe CaHJIbIK
KOPCETKIIITEep IIH ©3reprimTiri Oalkanaasl (2 kecre). 3epTreyiep xypriziie 6acraran 2019
KBUIJIAaH OacTam CaHABIK KOPCETKIMTEPAiH MayChIMHAH TaMbI3Fa Kapail ecill OTBIpFaHBIH
kepeMi3, 2020 KpUIIBIH IIUIICCIH €CENKe anMaraHaa. bambipiapJblH JKalIlbl CaHBI
OOMBIHINIA Op JKbUIJA IUATOMIBI OanupIipiap MOMHUHAHTTHI Ooyabl. Tek, 2019 KbUIIBIK
MayCBhIMBIH/IA JUATOMIBLIAP MEH KOK-KACHLT OaJIbIpIapAblH CaHbI IAMaMEH TEHCH OOIbI.

Kecte 2 — Temenri Kemncaii ke ()UTOIUIAHKTOHHBIH HETI3T1 TONTAPBIHBIH CaHJIBIK
JaMYBIHBIH Kb apajiblK JuHAMUKAChl 2019-2022 xox.

. Bacillario- Chloro- Cyanoba Chryso- . Eugleno- | Bapneir

ATi, KBIIT X Miozoa
phyta phyta cteria phyta phyta Bl
CaHbl, MITH.KIT/M°

V12019 163 5 198 - - - 366
VIl 2019 531,6 161,1 15 - - - 707,7
V1 2020 437,78 25,56 - - - - 463,33
V11 2020 43,33 2,22 - - 2,22 - 47,78
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V12021 70 16 - - - - 86
VIl 2022 390,33 28,33 8 194 15 0,33 636

Buomacca, Mr/m®

V12019 1373,7 21,3 1,2 - - - 1395,5
V11l 2019 1660,7 631 900 - - - 3191,7
V1 2020 1093,16 198,66 - - - - 1291,82
V11 2020 82,22 20,44 - - 201,73 - 304,39
V12021 434,03 87,94 - - - - 521,97
VIl 2022 733,28 125,91 0,76 177,7 1305,37 0,34 2343,37

3eptrey OapbIChIHIA MUKPOOAIABIPIAPABIH CaHBIHBIH MakcuMasabl MoHjepin 2019
xoHe 2022 >KbULIApIbIH TaMbI3blHAA OaWKaAbIK. Bys Kbuimapbl KOPCETKIIITIH HEri3iH
AMaTOMABl OanabIpiap Kypaylda, HakKThlpak alTkaHma guck Ttopismi — L. Kkurdica.
JluaTomMabLUIap IbIH KIETKA CaHbl OOMBIHIIA OACKIMABIFEI KaJFaH KbUIapaa 1a KOPIiHIC aJJIbl.

Kenm  anproiieHo3sIHBIH ~ OMOMAaccachlH — KalbINTACThIpyZa Ja  JAUATOMIbLIAP
KOIIOACIIBUIBIK TaHBITTHL. JluaToMesutapabpiH a0COMIOTTI O0achIMABUIBIFBIH 2020 SKBIIIBIH
mrigeci MmeH 2022 KbUIIBIH TaMbI3bIHAA TUPOPUTTI OaNabIpiap BIFBICTHIPIBI. ATaJIMBIII
KbUIAAPBI TUPODUTTLIEP KAYbIMIACTHIK OMOMAaccachiHbIH 66 jxoHe 56 % Kypasbl.

Ocbutaitiia,  3eprrey  kyprisuiren  2019-2022  xpuigap — apadblFbIHAQ — KOJ
aJbIOLICHO3BIHAA  OanasIpiapAblH 6  TOObIHA  OipireTiH 39  TakCOHBI  TIPKEJI.
MukpoOanasipiaap KaybIMAACTBIFBIHA TYPJIK OPTYPIIUTIK OOMBIHIIA JUATOMIBLIAD JKAJIIBI
caHHbIH 67 % Kyparn keroaciisl 00yabl. JKbTapaiablK acEeKTiAl AMaTOMIbLIAPABIH CaHbI 2-
21 TakcOH apalbIFBIHIA ©3repin  OThIpAbl. MyHmail e3repicTepre Ccy alIbIHHBIH
TUAPOJOTUSIIBIK, THIAPOXUMHUSIIBIK PEXKUMIEP], ChIHAMa JKMHAY YaKbITBIHBIH OPTYPIIri Ae o3
ocepiH Turizedl. bya TIAHKTOHABIK  MHUKPOOANIBIpJAp  KAaybIMIACTHIFBIHBIH ~ ©TE
Ce3IMTaJIBIIBIFBIHBIH O1p KOPCETKIIIII.

CanHaplK KOpCeTKIITep OOMBIHINA OalabIpiapAblH 1aMybl OpTallia JeHrel i KOpCeTTi.
Ken anroreno3piHga MHKpOOANIbIpIapAbIH MaKCUMaJIbl caHbl MeH Owmomaccacel 2019
KBUIJIBIH TaMbI3bIHA TIpKEIl. 3epTTeyaiH OapiblK >KbUIAAPBIHIA JUATOMIBLI Oasaplipiap
caHbl OoWpIHINA Ja, Omomacca OOMBIHINA J1a JOMHUHAHTTHI O0Jabl. OmapIbIH yJieci >KaIbl
caHHblH 44-94,4 % xoHe OumomaccanblH 27-98 % xkypamsl. Temenri Keicait ke
aJIbTOLICHO3BIHBIH TAKCOHOMUSIIBIK KYPaMBbl ’KOHE CaHIBIK JaMYbl JKaFbIHAH J1a JKbUT apalibIK
ACTEKTIZIe TYPAKTHUIBIKTHI KOPCETTI.

IaiinasaHblIFaH d1ed0ueTTep TiziMmi:

1. Kpyna E.I'., AitnabaeBa H., UmenTaii A., AyGakupoBa M., PomanoBa C.M.,
MansibekoB A.b Onenka skonoruyeckoro cocrosiuusi Konbcatickux o3ep (Kynreit Anaray,
KOro-Boctounsnii Kazaxctan) mo OHOJOTHYECKMM U THUAPOXUMHUYECKUM TOKA3ATEISIM.
Conryctik TsHB-TIaHh TEPPUTOPUACHIHIAFHI OWOATYAHTYPIUTIKTI CaKTayIblH ©3€KTi
macenenepi «Kemncait kemaepi» M¥TII-tiH KypsuTysIHBIH 10 KBUIABIFBI MEH XaTBIKAPAJIBIK
Kap OaphiChIH KOpFay KYHIHE apHaiFraH  XaJbIKapaldblK  FBUIBIMH-TIPAKTUKAIBIK
KoH(pepeHusHbIH MaTeprangapsl Cartel, 23-24 ka3an 2017 kbt
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Bogopocian — M.: CoBerckas Hayka 1982.624 c.
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HcemyxanoB Xucmer Kycnanosu4

KaHJIUJaT OMOJIOTUYECKUX HAYK,

BEYIIUNA HAYYHBIH COTPYAHUK J1a00paTOPUU UXTHOIOTHUH,

TOO «Hayuno-nipou3BOACTBEHHBIN IEHTP pblOHOTO X03s1HicTBay (HIIL] PX)
(r. Anmmartsl, KazaxcraH)

Kaaumos Epoouar Jlatugosuu

MarucTp OMOJIOTUYECKUX HayK,

JupexTop ATbipayckoro ¢unuania,

TOO «Hayuno-npou3BoACTBEHHBIN IEHTP pbiOHOTO X03siicTBay (HIIL[ PX)
(r. ATteipay, Kazaxcran)

Kuaumos ®énop Biaagumuposuy

KaHJIUJaT OMOJOTHYECKUX HAYK,

Hupexrop TOO «Kazaxcranckoro Arencrsa [puknagunoit Oxonorum» (KAIID),
TOO «Hayuno-nnpoun3BoACTBEHHBIHN 1IEeHTp priOHOTO X03sticTBa» (HIIL] PX)

(r. Anmarsl, Kazaxcran)

IPOBJIEMBI PAIITMOHAJIBHOI'O UCIIOJIB30BAHUA PBIBHBIX PECYPCOB
KA3AXCTAHCKOTI'O CEKTOPA KACIIMACKOI'O MOPS X1 ITYTH UX
PEIIEHUA

AHHoTaums: B ctathe mpencTaBieHbl MaTepuaibl 00CYkKICHHUSI BOIIPOCOB COCTOSIHUS
UCIIOJIb30BaHMUs PBIOHBIX PECYpPCOB Ka3axCTaHCKoro cekropa Kacmwmiickoro mops, Kyzaa
BXOIAT 3HauutTenbHas akBatopusi Cpennero u CeBepo-BocTouHoll yacTu 3TOro Bogoéma
MEXTYHAPOIHOTO Moyib30BaHus. [lokazansl MpoOIeMbl U IPUIMHBI HETOOCBOCHHUSI €KETOTHO
BBIJICTISIEMBIX JIMMUTOB (KBOTHI) Ha BBUIOB pbIOBbL. [IpeacTaBieHbl TPEAsioKEeHHs TI0
YIIYYIIEHUIO opraHu3anui IpOMBICIIa nyTéM TEXHUYECKOTO OCHAIEHUs
IPUPOJONOJIB30BATENIE COBPEMEHHBIMM  CyJAaMHU MOPCKOIO  IUIaBaHUsS, a TaKkKe
COOTBETCTBYIOIMMHU Oosiee 3(P(HEKTUBHBIMU TPOMBICIOBEIMU OpyAusiMU JoBa. Hapsmy c
Mpo0JIeMOil OCBOEHUSI TPOMBICIOBBIX 3aMacOB MOPCKUX BHJIOB PHI0 Ha Ka3aXCTaHCKOM
cekTtope Kacnuickoro mMopst B CBSI3M C NPOJOJDKAIOIIMMCS CHH)KEHUEM YPOBHS BOJIBI, B
MOCJICTHUE TOAbl BO3SHUKIU MPOOJEMBI U B BOCIPOU3BOJICTBE MOJYIMPOXOIHBIX U JIPYTUX
BUJIOB PBIO M3-3a CHUKEHHUS ero 3d@exTuBHOCTH. C Yy4ETOM 3TOTO TAKXKE MPECTABICHBI
COOTBETCTBYIOIIUE MPEJIOKEHHUS 110 UX PELICHHUIO.

UccnenoBanus purancupoBaHbl MUHHUCTEPCTBOM CEIBCKOTO X03siicTBa PecmyOmmku
Kazaxcran (I'paat Ne BR23591095).

Kuarwuesble caoBa: Kazaxcranckuii cektop Kacnuiickoro wmops; IIpombicioBbie
3amachkl MOPCKUX BHUJIOB pblO; JIMMUTHI (KBOTHI) HAa OCBOEHHE MPOMBICIOBBIX 3aIlacoB;
Mepomnpusituss 0 MHTeHCU(UKaUU TpoMbIcia; PeIO0ONOBHBIE Cy/la MOPCKOTO IUIABAHWUS,
CoBpemeHHBIE ~ Opyausi  JioBa;  YiayumeHue  d()QPEKTUBHOCTH  BOCIPOU3BOJICTBA
MOJIYTIPOXOJIHBIX U APYTUX BUAOB pbl0; Pp100X03siCTBEHHAS MEIHOpALIUSL.
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Beenenne. Kacnmiickoe MOpe — OAMH U3 KPYNHEUIIMX BOJOEMOB MEKIYHApPOIHOTO
3HAQYEHHUs], PAaCIIOJOKEHHOE MEXAY NPUKACIIUMCKUMU TrocynapcrBaMu — Poccuen,
Kazaxcranom, AsepOaiimxanom, Typkmenuet wu Wpanom. Hapsagy ¢ npupogHo-
KJIIMMAaTUYECKUM U JPYTUMHU Ba)XKHEMIIMMHM HApOJ0XO34MCTBEHHBIMM 3HaueHusiMu Kacnwuii
ABJIETCS TAKXKE YHHUKAJbHBIM pbIOOXO3SUCTBEHHBIM OacceiiHOM, TI/€ elie OOUTalT B
€CTECTBEHHOMU cpejie HauboJiee LIEHHbIE PETMKTOBBIE BUJIbI UXTUO(AayHbl — OCETPOBBIE PHIOHI.
B Mope Takxke oOUTalOT U MEHee LIeHHbIE, HO 00Jie€ MHOTOYHMCIIEHHbBIE POMBICIIOBBIE PHIOBI
— CeNbJIEBbIE, KApPIIOBbIE, OKYHEBbIE U JApyrue Buabl. HeoOXoauMo OTMETUTH, YTO BO BCE
rojsl OOIIECOI03HOI0 TocyJapcTBa MPOMBICIOBBIE 3amachl pbl0 Ka3axCTAaHCKOIO CEKTopa
Kacnuiickoro mMopsi oTHOcUTENbHO 3((PEKTUBHO HCMONB30BATUCH MPOMBICIOM. OCHOBHOM
PBHIOOXO3SIICTBEHHOM OpraHu3aluel B peruoHe torjaa Obuta « MaHTrbIIIakpeiOXoa0a¢hiaoTy,
KOTOpBIMI paboTad B COAPYXKECTBE C POCCUUCKUM  «AcTppbiOxonoadiaorom». B
NOCIIEYIOIIEM, C MOTYYEHUEM CyBepeHuTeTa U peodpazoBanuem ObiBiieit Kazaxckoit CCP
B Pecniybnuky Kazaxcran, a Poccuto B Poccuiickyio ®@enepairiio B3aMMOOTHOIICHHS CTpaH
m3MeHwiucb. C  3TOro BpeMEHU pPBHIOONPOMBICIOBBIE  OpraHU3alldd 3TUX  CTpaH
CaMOCTOSITEJILHO CTaJIM 3aHUMAThCS UCIIOJIB30BAaHUEM IIPOMBICIIOBBIX 3aI1aCOB PbIO HAa CBOMX
TEPpPUTOpUANbHBIX BoAax. OJHako, Hamla CcTpaHa H3-3a OTCYTCTBUSL CYJOB MOPCKOIO
IUIaBaHUSI U COOTBETCTBYIOIIMX TEXHUYECKH OCHAIIEHHBIX IPOMBICIOBBIX OpPYIHUN JIOBa
MOpPCKMX BHUJOB pbIO OblIa BBIHYXKJEHA OrPaHUYUTHCS TOJILKO MPHOPEKHBIM JOBOM
YaCTUKOBBIX PbIO. MCXOMs M3 Takoro CIIOXKHUBIIETOCS IMOJIOKEHUS OCHOBHBIMU BOIPOCaAMU
o0cyx1aeMon poOIeMbl ABIAIOTCS U3YYEHHE BO3MOKHBIX IMTyTeH MOJHOLIEHHOTO OCBOCHUS
€XKETOHO BBIACNISIEMBbIX JIUMUTOB (KBOT) Ha BBUIOB MOPCKUX BUIOB PHIO (KWJIbKH, CENbICH,
kedann) u3 kazaxcTaHckoro cekropa Kacnuiickoro mops.

Hapsiny ¢ aTuM, B CBSI3M C pE3KUM YXYAILIEHUEM B MOCIEIHUE TOAbI TUAPOIOTHUYECKOTO
pexuma Kacnuiickoro Mopsi, BO3HUKJIA CEPbE3HAs] Yrpo3a 3HAYUTEIBHOIO YXYAIICHHS
YCIIOBUW BOCIPOM3BOJACTBA TMOJYNPOXOJHBIX W JAPYIHMX BHIOB PBIO MNPHUOPEKHOTO
peiOonoBcTBa.  [loaTOMy, creayromuM BaKHBIM —BOMPOCOM  HCCIICIOBAaHUN  SIBJISIETCS
ONpEJICTICHHEe BO3MOXHBIX TyTeH yIydlIeHUs yCJIOBUM U d(PPEeKTUBHOCTH UX
BOCITPOM3BO/ICTBA.

Martepuanbl M MeTOAMKH. [Ipy TOArOTOBKE MaTepHaloB HACTOSIIEH CTaTbU
UCIIOJIb30BaHbl METOJUYCCKUE HCTOUYHUMKH [1-3], myOnukamuu Mo phIOOXO3SHCTBEHHBIM
uccienoBanusiM Bomxkcko-Kacnmiickoro ¢mmana ®T'BHY «BHUPO» (KacntHHUMPXa) [4-
9], TOO «Kaszskomnpoekt» [10], TOO «Ka3zaxckoro ArenrtctBa I[IpukiamHoil DKOIOTHN
[11], Hayuno-IIpou3BoacrBennoro Lleatpa Peionoro Xossiictea [12-15].

OCHOBHBIMM TpeIMETaMU H3y4YEHHUS NpPU 3TOM ObUIM OOIIEEe COCTOSIHHE PBHIOHBIX
pecypcoB B KazaxcTaHCKOM cektope Kacmuiickoro mopsi, a 3aTeM mociie mpeoopa3oBaHUs
Kazaxckoit CCP B PecniyOnuky Kazaxcran, a Takxke conpeaenbHoil akBatopun CeBepHOro u
Cpenunero Kacnus B Poccuiickyro @enepannio.

Ilo pesynbratam CpaBHUTENBHOTO M3YYEHHs YCTAHOBJIEHO, YTO CO BPEMEHH
oOpazoBanus Pecnybnuku Kazaxcran BblienseMble €l €XerogHble JUMHUTHI Ha BBLJIOB
MOPCKHUX BHJOB pbl0 B 00BEMe 0koj0 30-35 ThIC. T, HE UCMOJB3YIOTCS M3-3a OTCYTCTBHS
TEXHMYECKH OCHALIEHHBIX CYJI0B MOpPCKOro ImiasaHus. Hapsay c 3Ttum, mo pesynbrataM
€XKEroAHbIX MOHMTOPHHIOBBIX HCCIEAOBAHUI AThIpayCcKOro (umana yCTaHOBJIEHO, YTO B
MOCJIEIHUE TOJBI U3-3a COKpAUIEeHUs] 00BbEMA CTOKA PEKH, a TAKKE OOMENECHHS OTAEIbHBIX
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Y4acCTKOB MPOTOKa M CaMOT0 pyclia PeKH, Pe3KO CHU3WIOCH 3HaueHHe peku JKalblk Kak
BOCIIPOM3BOJICTBEHHOI'O y4acTKa TMOJYIMPOXOJAHBIX M JApyrux BuaoB pbid. C yuéTom
YKa3aHHBIX CJIOKUBIIMXCS HETAaTUBHBIX (PAKTOPOB B BOCHPOM3BOACTBE U HCMOJIb30BAHUM
PBIOHBIX 3alacoB B Ka3aXCTaHCKOM cekTope Kacmuiickoro Mopsi, Ledbl0 MOATOTOBKH
HACTOSIIEH CTaThU SBISETCS MOKA3aTh BO3MOXKHBIC ITYTH PEIICHUS CIIOKHUBIIUXCS MPOOIEM —
HauOojiee aKTyaJdbHOM 3a/laud CErOJHSIIHEro JHS Ha OCHOBHOM pPBhIOOXO3SIICTBEHHOM
OacceilHe cTpaHBbI.

PesyabTaTel U ux o0cyxaenue. Kazaxcranckuii cekrop Kacnmiickoro Mopst camslii
KpyHHBIA peIOONPOMBICIOBBIA BogoeM PecnyOnuku Kaszaxcran. Ero akBaTopusi BKJIHOYaeT
3HaunTeNbHYI0 YacTh CeBepHoro u Cpeanero Kacnus. Kak orMeuanoch Bblilie, BO BCE TObI
OO0111€COI03HOT0 TOCyAapcTBa, MPOMBICIOBBIE 3aMachl PbI0 Ka3aXCTAaHCKOTO CEKTOopa Mops
OTHOCUTEJIBHO A()(PEKTUBHO HCIOIB30BATUCH MPOMBICTIOM. OCHOBHOUM PHIOOX03MCTBEHHON
opraHuzanueidl B pervoHe torjga omiia «MaHrunuiakpbioxonoadaor», KOTopbelil padoTan B
COJIPY)KECTBE C poccuickuM «AcTppbeioxonoadiaorom». B Te roabpl 3T0  OBLIO
3aKOHOMEPHBIM, TaK KaK YJIOBBI PIObI UCTIOJIB30BAIUCH JIJIS1 YAOBJICTBOPECHHS TOTPEOHOCTH U
npyrux rocyaapcts Coroza. OnHaKo, Mocjie YCTaHOBJICHUS! CYBEpEHUTETA CTPaH, KaXJI0u U3
HUX TPUILIOCh CAMOCTOSATEIIBHO OCBaMBaTh BBIJICJICHHBIE UM JUMUTHI (KBOTHI) BBIJIOBOB
peiObl. B pesynbrare sroro Kaszaxcran, He MMEIONMINUNA TEXHUYECKU OCHAIICHHBIX MOPCKHX
pBIOOIOOBIBAIONIINX W TPAHCIOPTHBIX CYJIOB, OKa3aJicsi HECIMOCOOHBIM HCIIOIb30BATh
IIPOMBICIIOBBIE 3amachl MOPCKUX BHUIOB PBHIO HAa Ka3aXCTaHCKOM CEKTOpe MOps, KOTOpPbHIC
panee mocturanu 30-35 teic. T. [12]. [Ipu 9TOM, Kak 1 B roabl COIO3HOTO TOCY/1apCcTBa, Tak U
B IOCJIEAYIOLIME TOJIbI YJIOBBI MOJYNPOXOIHBIX U JAPYTUX BUIOB PHIO M3 Ka3aXCTaHCKOTO
cekTtopa Mops cocTtaBimsid okomo 10-15 teic. T [12]. A ma Bomkcko-Kacmuiickom
peIOOX03giicTBEHHOM OacceitHe B mocnennue roasl (2016-2019) mpombicioBbie 3amachl
TIOJIYTIPOXOIHBIX M «IIPOYHX» BUIOB PbIO Bo3pociu ¢ 261,5 10 285 ThIC. T, a 00bEMBI BBIIOBA
or 61,0 mo 65,85 Teic. T [9]. B roasl Bcelenoro KCIOIb30BaHUS MPOMBICIIOBBIX 3aIlacoB
Mopckux BuAoB peid0 Poccuei B 1971-2000 rogax oOmmii 00bEM 100BIUM PHIOBI TIO TOJIAM
BapbupoBai oT 73,4 no 270 teic. T, B cpenHeM 149,5 teic. T. B 3TH rogsl Ha MpPOMBICIIE
execyTouHo pabdotanmu ot 40,3 mo 102,8 B cpennem 66,7 enuHUI] pbI00I0OBIBAIOIINX CYJIOB,
B TOM 4YHCJI€ CPEAHETOHHAXHBIX 44,8 eauHull W MaJOoTOHHaXHbIX 21,9 eaunHuil.
CpenHecyTOYHBINH YJI0B MEPBBIX M3 HUX cocTaBisl 18,4 T, BTopeix — 8,3 T. [Ipombicen ObuT
OpPUEHTHPOBAH HA OCBOEHHE 3alacoB AaHYOYCOBHUJIHOW KWIbKH, Ha JOJI0 KOTOpPOU
npuxoawiock 76,9%, a Ha npomro Oonbmiernazoin — 22,0% [8]. U3-3a upe3mepHO
MHTEHCUBHON JOOBIYM pPbIObI B TE€UEHHE BBIIICYKAa3aHHBIX MHOTHX JIET, OCHOBHYIO YacCTb
KOTOpOM cocTaBisiia Kuibka, €€ ynoBel B 2000-2001 romax cokpatuinuch B 8-10 pa3za.
COOTBETCTBEHHO ATOMY, COKPATHIWCH U OOIIUE YJIOBBI PbIObI. MOPCKON MPOMBICEN PHIOBI
CTaj MaJopeHTa0eIbHbIM, MPOU30LIEN paciaj, OCHOBHBIX PhIOOJOOBIBAIOIINX OpTraHU3alINi,
Cylla CTalW pachpoJaBaThCi WM TIEPEBOIUTHCSA Ha JApyrue OaccelHbl. B mocnemyromue
roJibl B CBSI3U C MAaJICHUEM IPOMBICIIOBBIX 3alacOB U YJIOBOB KHJIBKH COCTOSIHHE IPOMBbICIIA
Mopckux BuAOB pei0 Ha Kacnwmiickom mope pe3ko yxyammiock. OO0bEM J0OOBIYU KUIBKH
CHHU3WICA He Toiabko Yy Poccuiickon @Penepauuu, HO W B JAPYTHUX HNPUKACIUKUCKHAX
rocyjaapcTtBax (Tadi.).
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Taoauua. Ilokasareaun o0mero yjgosa kKuwibku u3 Kacnmiickoro mopsi B 2013-
2017 roxax.

I'oxbl AzepOaitmxan  [Typkmenust | Poccus Wpan Bcero ThIC. T.
2013 0,10 1,2 1,11 23,07 25,48

2014 0,16 0,01 0,89 25,12 26,18

2015 0,14 0,43 1,44 17,19 19,20

2016 0,32 0,58 1,50 22,9 25,3

2017 0,56 0,42 1,04 23,72 25,74
Cpennee 0,26 0,53 1,2 22,40 24,38

Kak cnenyer u3 npeacTaBleHHBIX JaHHBIX, B 3TH Trojbl 10 Poccun B o0mieM yioBe
KUJIBKHU CPeIM MPUKACIUHUCKUX rocyapcTB coctaBuia 4,9 %, a HanbosblIue yiaoBbl ObUIH Y
UNpana — 91,88 %. B atu roasl Poccuiickas ®enepannsi BbICTaBsIa HA MPOMBICENT BCETO
JUIIb OT 2-X 10 5-TH CyJO0B, KOTOpble B roay palOoTaiid B cpenHeM 285 CyIoCyTOK.
CpenHecyTO4HBIN BBUIOB OJHOTO CyAHa cocTaiisul ot 2,1 1o 3,3 T, B cpennem 2,7 1. K atum
rojiam, B OTJIUYUHU OT npeapaymux jet (1971-2000), ocHOBHBIM 0OBEKTOM MPOMBICIIA CTala
OObIKHOBEHHAass KWibka, jgocturmas 96,97 % NpoMBICIOBBIX 3alacoB M IIUPOKO
pacnpoctpanuBiiascs Ha Cpeatnem Kacruu [8]. K GobIioMmy coxalleHHIO, K 9TOMY BPEMEHH
y Kazaxcrana, Taxke kak u y Poccuiickoit ®enepanmu, He OBUIO TEXHUYECKHUX
BO3MOYHOCTEH MCIIOIB30BATh UMEIOIIHECS ITPOMBICTIOBBIC 3a1aChl YKA3aHHOTO BU/1a KUJIBKHU.

Hcxoas U3 coKUBIIETOCS B MOCJEAHUE TObI COCTOSHUS MPOMBICIOBBIX 3a1aCOB PBIO
U TOKa3aTesied MX MPOMBICIOBOTO MCIOJb30BaHUSI (OCOOEHHO OCHOBHBIX MOPCKHX BHUJIOB),
NPUXOAUTCS KOHCTATUPOBATH HEOOXOAMMOCTh MPUHATHSA HEOTIOXHBIX MEp M0 U3MEHEHUIO
CJIIOKUBILIETOCA TOJIOXKEHUA. [l03TOMYy OCHOBHBIM BOIIPOCOM pELICHHS MPAKTHYECKOIO
UCIIOJIb30BaHMS MPOMBICIOBBIX 3allacOB MOPCKUX BHAOB PBIO (HApAIY C KHIJIBKOW TakKke
cenblel, kedann) kazaxcTtaHckoro cexkropa Kacmuiickoro mopsi siBIsieTCss HacTOATENbHas
HEOOXOJUMOCTh  NPHUOOPETEeHHS  PHIOOIPOMBICTIOBBIX  CYJOB  MOPCKOTO  IJIaBaHWs,
OCHAIIEHHBIX HEOOXOIWMBIMU  OPYIUSIMU JIOBa pbIOBI €  HCHOJIB30BAaHUEM  MEP
rOCyJJapCTBEHHOTO0 CTUMynupoBaHusa. Ilpu »3ToM, crnexyer MNOpUHATH BO BHUMAaHHE
CJIEIYIONTUE BaXKHbIE 00CTOSATEIHCTBA:

Bo-niepBbix, npu neduimte B cTpane Mpou3BOACTBA PHIOHOMN MPOIYKIIMH, KOTa HOpMa
ero motpeOsieHus Ha yesoBeka B 3 pasa Hike (4,0 KT) peKOMEHIyeMOit
HopMmbl Beemupnoit Opranuzanuu 3apaBooxpanenust (BO3) exeronnoe HepoocBoenue 30-
35 ThIC. T MPOMBICTIOBBIX 3aacoOB PHIO, KOTOPOE COCTABIsAECT OoJiee MOJOBHHBI (DAKTUIECKU
100bIBa€MOM pHIOBI M3 BCEX BHYTPECHHUX PHIOOXO3SIICTBEHHBIX BOJIOEMOB CTPAHBI, SIBISICTCS
HEJIONYCTUMBIM YIYILIEHHEM.

Bo-BTOpBIX, PecnyOnnka KazaxcTtan co BpeMEHM MOIYUYEHUs CYBEPEHUTETA, KaK U BCE
Ipyrue TPUKACIUNCKUE TOCyJapcTBa, NPUHUMAET HEMOCPEJACTBEHHOE y4acTUe B
BBITIOJIHEHUU PBHIOOXO3AMCTBEHHBIX HAyYHBIX HCCIEAOBAHUN Ha Ka3aXCTAHCKOM CEKTOpe
Kacnuiickoro mopsa. C y4éToM 3TOro, COIJIaCHO pelieHr0 MexayHapoJHONH KOMHUCCHUH IO
BOJHBIM Ouopecypcam Kacnuiickoro mopsi, Kazaxctan eXeroiHo nojy4aeT JUMUT (KBOTY)
Ha BBUIOB pBIOBI [7,10]. CroxuBiieecs IOJIOKEHUE C CHCTEMATHYCCKUM E€XKETOIHBIM
HEOCBOGHHEM JIMMUTA Ha BBUIOB pbIOBI B TeueHne MHorux JjeT Kazaxcranow,
MO3UIIMOHUPYIOMIETO ce0si OAHUM M3 YCIEIIHO pa3BuBaromuxcsi ctpan B Cpeaneir Azuu,
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PE3KO CHMKAET UMUK CPEIU MPUKACIIUUCKUX rocyaapcts. [IoaToMy OTHUM U3 BO3MOXKHBIX
MyTe pelleHHus BOIpoca MpelcTaBisercs npusiedyeHne KomMuTeToM pbIOHOrO X03siicTBa
MCX PK 3auHTEpecOBaHHBIX HMHBECTOPOB KOMMEPYECKHX CTPYKTYp, MJISI OCBOCHHUS
€XKEroJHO BBIIENIIEMOro JUMHUTA Ha BbUIOB PbIObI B 00bEMe 30-35 ThIC. T, C BBIJIEIECHUEM
COOTBETCTBYIOLIUX MpedepeHui, 3aKOHOIATENbHO MPETyCMOTPEHHBIX AJI1 MPOU3BOJCTBA
CeNbCKOX03sa1cTBeHHOM npoaykuun B MCX PK.

Bo3MoOkHO,  MMeEeT  MpPaKkTHYECKOE  3HAYEHUE  BHECEHUE  MPEIJIOKEHUS
He(Teq00bIBAIOIIMM KOMIIAHUSIM O CO3/IaHUM B Ka4e€CTBE KOMIIEHCALIMOHHOTO MEPONPUSATHUS
skonorun CesepHoro u Cpennero Kacnust koMMepueckoro prl0OIpOMBICIOBOIO YYacTKa IO
OCBOEHHIO €XKETOJHO BBIACNIIEMON KBOTHI Ha BbUIOB PbIOBI B 00BbEMe 30-35 ThIC. T.

Hapsiny ¢ npobGieMoit OCBOEHMSI TPOMBICIOBBIX 3alacOB MOPCKHX BHJIOB PBIO,
KOTOpblE B OCHOBHOM paclpOCTpaHEHbl Ha akBaTopuu MaHrucrayckoil oOmiacTy,
CYILIECTBEHHON Mpo0JieMOM B BOCHPOM3BOJICTBE MOJYIMPOXOJIHBIX WU JPYrMX BHUIOB pbIO
ABIIIETCS pe3Koe OOMelleHHe B TOCIETHUE TOAbl NyTed MUTpalMd MPOU3BOAUTENEH
IPOMBICIIOBBIX BHUIOB JJIsI HEpECTa Ha MOWMMEHHBIE BOAOEMBI pekHu JKalblk ATbIpayCKOW
0o0JacCTH — OAHOrO0 M3 OCHOBHBIX BojoucTouHUKOB CeBepHoro Kacmus. Ilo gaHHBIM
UCCJIEIOBAaHUN COTPYIHUKOB AThIpayckoro ¢unuana HaydHO-poM3BOACTBEHHOTO IEHTpa
PBIOHOTO XO3SMCTBA, KAK CJIEICTBHE 3TOTO PE3KO COKPATHIIMCHh YMCIECHHOCTh CKaTa MOJIOAM
pbI0 M COOTBETCTBCHHO OXKHIAaE€MbIli TMPOMBICIOBBI BO3BpaT OT HUX YyioBoB [14,15].
OcHOBHOW mNpUYMHON OOMeENeHUs OTHIENbHBIX YydacTKOoB peku JKalblk Hapsgy ¢
COKpallleHHeM 00111ero o0bémMa e€ CTOKa ABISETCS TaKKe MPEKpalleHUue paHee PeryssipHo
IPOBOAMMBIX MEIHOPATUBHBIX 3€MIISIHBIX pa0OOT MO PACUYUCTKE W YriayOJEHUIO OTIEIThHBIX
Y4aCTKOB pekH, Takux Kak [Ipumopckuii xanan, IIpaBosiuukuii pykaB u Apyrux, riae B UX
TOJIOBHOW YacTH HamOOJee YacTO OCAXKIAIOTCA TECUYaHble W JAPYTHe B3BECH MPUHOCHUMBIC
OBICTPHIM TEUEHHWEM CTOKA PEKU B BECEHHE-JIETHUE MAaBOJKOBBIE Mepuojbl. Hapsay ¢ atum
TaKk)K€ BO3HHUKAET HEOOXOIMMOCTh MEPHOIUYECKOTO YTIyONeHUs OTAENbHBIX YYacTKOB U
camon peku JKanbIK.

C yu€tom srtoro misi Hambosee A((PEKTUBHOTO HCIOJB30BAHUS BO3MOXKHOCTEH U
3HaueHUs1 peku Kailblk Kak BOCHPOM3BOJICTBEHHOIO Y4YacTKa IMOJYNPOXOIHBIX U JAPYTHX
BunoB poi0 CeBepHoro Kacmmsi, a Takke cymoxomgHoro ¢apBaTepa pEeKd CUHUTaEM
HeoOXonuMbIM  co3nanne  Crnenuanu3upoBaHHON — OpraHu3alu  LeJICHANPaBICHHO
3aHUMAIOIIEICsT PHIOOXO03IUCTBEHHON Menopaiueii Hu30Bbs peku JKaiibik. OHa J0DKHA
ObITh OCHAIlIEHA CHEIHATbHON TEXHUKOM, MPUTOJHOMN JJIsl BHIIOJIHEHUSI HaMe4aeMbIX paboT
(mnaBy4dunit 3eM. CHapsJl, SKCKaBaTOphbI ¢ OONBIION €MKOCTBIO KOBIIA U Jpyras HeoOXoaumast
TEXHHMKA) JUIsI CUCTEMATHYECKOW pPAaCUUCTKH TOJIOBHOM YacTH NPOTOKA U MEPUOJAMYECKOIrO
BBIMIOJIHEHUST  JTHOYTJIOOMTENBbHBIX Pa0OT Ha OTAENBHBIX YydacTkax peku JKalbIk.
[lonoxxuTenbHOE pelIeHHe OOCYXAAeMbIX BOMPOCOB IO OCBOCHHUIO OMOJIOTUYECKU
000CHOBaHHOTO TPOTHO3a YJIOBA PBIOBI MOPCKHUX BHUAOB pbi0 MaHrucTayckoil o0sactu
nyTéM BHEJPEHHS pPBHIOOTOBHOrO (PI0Ta MOPCKOTO TIJIaBaHUS, MEpPbl MO YBEIUYCHHUIO
sp¢pexktuBHOCTH peku JKaillblk Kak BOCHPOM3BOACTBEHHOTO YYacTKa MOJYNPOXOJIHBIX U
apyrux BuznoB pbel0 CeepHoro Kacnus mo3BOJIMT B NEPCIEKTUBE IMOJHOLEHHO OCBOMTH
BBIICNIIEMbIE KBOTHI (IMMHTAa) Ha BBUIOB phIObI W3 JKaitbik-Kacmuiickoro OacceitHa u B
neiaoM  Oyzaer  cmocoOCTBOBAaTh — YBEJIWYEHHUIO  YJIOBOB  PbIOBI M3  €CTECTBEHHBIX
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pBIOOXO034MCTBEHHBIX BOJIOEMOB CTpaHbl W IS OOecnedeHus crpoca MnoTpedouteneit B
PBHIOHON MPOAYKIUH.
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YAK 577.472
Hlapanosa Jlronmuiaa UBanoBHa
K.0.H., BEyIINI HAYYHBIA COTPYAHHUK,
TOO «HayuHo-por3BOCTBEHHBII LIEHTP PHIOHOTO XO3SIIICTBaY
(r. AnmMmartsl, Kazaxcran)

PE3YJbTATHI MOHUTOPHUHT A 300IITAHKTOHA TOPHBIX O3EP
BACCEHMHA P. IIWIUK (KYHI'EH AJIATAY)

An”otanms: O3épa Cpennuit Konbcaih m Hwxumit Konbcait Haxonarcs Ha oco6o
oxpansemoit  mpupoaHoi  tepputopun (OOIIT) rocynapcTBEHHOTO  IPHUPOIHOTO
HanmoHanbHoro mnapka «Kombscait Kompepu». llenbio nanHO# paboThl sBisSIeTCS OLEHKA
COBPEMEHHOT'0 COCTOSIHUSI TUIAHKTO(AYyHBI, KaK YacTH JKOCHCTEMBI, U KaK HEOOXOJIUMOTO
KOpMa JINYMHOK pbIO, B TOM 4YHCIIE MHTPOAYIUpOBaHHOH (opemu Oncorchynchys mykiss
(Walb.). Osépa ne6ombmme — 0,32 u 0,38 kM2, HO riuybokoBoaHbIEe, 36 U 51 M TIyGHHBL
Boma mnpecHas, HU3KOHW Temmeparypsl BoAbl B aprycre, He Oonee 13,7° C. Cocras
300IJIaHKTOHA O0eMHEH. 3a mociaeHui maTwieTHuil nepuoa, ¢ 2019 nmo 2023 rr., B 03épax
BBISIBJICHO 33 pa3HOBUAHOCTH OpraHu3moB. B aBrycte 2023 r. B 300IUIAHKTOHE BOJOEMOB
orMmeueHo 1o 12 takcoHoB. bBonee pacnpoctpaneHsl o o3épam pasHoBuanocTr Asplanchna
priodonta, a Taxxe Keratella cochlearis, Synchaeta stylata, BerBucroychiii padoxk Daphnia
galeata u Becnomoruii Cyclops vicinus. Toasko mms Cpenuero Koibcass xXapakTepHO
JOMUHUpOBaHUE KpymHoro pauka Acanthodiaptomus denticornis. OCHOBa KOJIMYECTBEHHBIX
nokazareneil B HéM dopmupyeTcs netom naduuen. B a-me3zorpodnom Cpennem Kosbcae,
OHH cOCTaBIAIOT 26,62 Thic. 2k3./M° u 1337,05 mr/m%, uto Belle B 4 M 5 pas, ueM B o-
omurorpodHom Huxuem Konbcae - 6,76 Toic. 9k3./M° n 270,06 mr/m®. Buomacca 1eHosa B
IEPBOM BO3pOCia OTHOCUTENBHO JaHHbIX 2022 1. B 37 pa3, BO BTOPOM OCTajlach Ha MPEKHEM
ypoBHe. Poct Oumomaccel tuianktona B Cpemnem Kombcae, BuIuMO, 0O0YyCIIOBJIECH
MOBBIIICHUEM KOHIEHTPAIIMM OPraHUYECKUX BEIECTB B BOJAEC M 3aMETHBHIM MaJCHHEM ¢
YpOBHS B TIEPHOJ] AaHOMAJbHO JKAPKOTO JieTa. YCWIWIACh MPU ITOM U PEKpealroHHas
Harpy3ka Ha BOJOEMBI B mocieaHue Toasl OTKIMKOM Ha YCJIOBHS [-Me30canpoOHOTo
3arpsi3HEHHs] CpeAbl OOWTaHUs  SIBISETCS. YNPOIIEHHAas HEYyCTOWYMBAas CTPYKTypa
300IUIaHKTOLIEHO30B 03€D.

HccnenoBanne duHaHCHUpyeTcsl MHUHHCTEPCTBOM CEIBCKOTO X03siicTBa PecmyOauku
Kazaxcran (I'pant Ne BR23591095).

KuarwueBble ciaoBa: 03€pa, 300IUIAHKTOH, OWoMacca, BETBHCTOYCHIE payKH,
BECJIOHOTHE, KOJIOBPATKHU, 11EHO3bI, HHPOPMAIIMOHHBIC UH/IEKCHI.

Ozépa Cpenuunit Konbcait u Hwmwxknauit Konbcalih HaxomsiTcss Ha TEppUTOPUH
["'ocymapcTBEeHHOTO TPUPOIHOTO HarMoHanbHOTO Mmapka «Konbcait Koaepuy», mromaaso 96
Teic Ta [1]. D10 0ocob60 oxpansiemas mnpuponnas teppuropus (OOIIT), co3manHas mis
COXpaHeHHUs] OHWOJOTHYECKOTO ¥ JaHAmadTHOTO pa3HOOOpas3ws, WCHOJIb3yeMas B
MPUPOJIOOXPAHHBIX, SKOJIOTO - MPOCBETUTEIBCKUX, HAYUHBIX, TYPUCTCKUX U PEKPEALMOHHBIX
uensix. IIpaButensctBom PecnyOnuku Kazaxcran mnpunara Konunenuuss pa3BuTUS U
pasmenienus OOIIT no 2030 r. (10.11.2000 r., No 1692), HanpaBiieHHasi HA COXpaHEHUE U
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BOCCTAaHOBJICHHE €CTECTBEHHBIX 3KOCHCTEM U BBIABICHHE 3aKOHOMEPHOCTEW pa3BUTHUSA
MPUPOAHBIX KOMIUIEKCOB M X KOMIIOHEHTOB. Panee IloctanoBneHneM kabMHETa MUHUCTPOB
(19.08.1994 r.) Kazaxcran patudunupoBan Kousenuuro OOH «O Ouonoruyeckom
pazHooOpazum».

B cBs3u c ykazaHHBIMH JOKYMEHTaMU Ha TPOTSHKCHUM psa JIeT MPOBOASTCS
KOMIUJIEKCHBIE HCCleoBaHus TuApoOroneHo30B 03€pHbIX 3kocucteM OOIIT st onenku ux
COCTOSIHUSL W PpACIpEEICHHUs] BOJHBIX OMOJIOTMYECKHX PECYpPCOB, B BHIY pa3pabOTKu
pEeKOMEHJAMi 10 peXUMy OXpaHbl U palUOHAIBHOMY HCHOJB30BaHHIO. Ocolyio
3HAYUMOCTh MpUOOpeTaeT He0OXOAUMOCTh JTAHHOIO MOHUTOPHHIA B YCJIOBUSX HAapacTaHUs
PEKpPEAMOHHON HArpy3KHU Ha 3KOCUCTEMBI 03€p B BUY UX UCIOJIb30BaHUS KakK 0a3bl OT/AbIXa
JUISl HACEJIEHUs TOPOACKOT0 MEerarnoJsuca.

Lenbto naHHOW pabOTHl SABISETCS OLEHKA COBPEMEHHOTO COCTOSIHUSL COOOIIecTBa
300IUIaHKTOHA 03EpP, CTAPTOBOIO KOPMa JIMUMHOYHBIX CTaJuil BCeX BUIOB PHIO M, B TOM
qucie, IIeHHoro uHTpoaynenta Oncorchynchys mykiss (Walbaum, 1972).

Marepuanbl 1 MeToabl. [IpoObI 300TUIAHKTOHA OTOMPATUCH TOTAIBHO MAaJIOM CEThIO
Ixenu, ¢ pasmepom siuen 100 Mk, u mocnenyromied gukcarueit 40% dopmanrHoM Ha S5 WK
10 cranmmsix mo o3épam B pasHble Tonbl. Bcero cobpano u ob6paborano 70 mpod.
JIaboparopHas 00paboTka mpob obienpunsTas [2].

PesyabTaTel u o0cyxaenue. Konbcaiickue 03€pa pacrosiokeHbl B CEBEpHOM TsHb-
lane, B ypounme Konbcait mexay xpebramu Kynreit — m 3amnwmiickuii Amaray. O3épa
HaxoasaTcs B 330 kM roro-Boctounee r. AnMmarsl, B 10 KM K ceBepy OT rpaHuilsl ¢ Kuprusueil.
[Murtatorcs o3épa Bomamu p. Konbcaid, Gepyieil Hayaio U3 HEOOJIBIIONO0 BEPXHErO 03epa U
Bragaromeit B 03. Cpennuit Konbcali BMecTe ¢ pekamu MBIHXKBUIKBI U1 Mupcy cnpaBa u
pexon JKantai cneBa. Huwxkuaui Kosbcai nonosasercst p. Kosibcaid B 3TOM psily KacKaJHO.
Cpennuii Konbcaii pacmnoioeH HajJ ypOBHEM MOps Ha BbIcoTe 2265 M, HuxHuii - Ha BeIcOTE
1822 m [3].

Mopdomerpuueckue XapaKTepUCTUKH O3Ep 3a pANl JIET OCTABAIUCh MPAKTUYECKU
Hen3MeHHbIMU (Tabmwuma 1). Ho B 2023 1. Habmomanoch CHMKEHHE YPOBHS BOJIBI B BHIY

aHOMAJILHO >Kapkoro jeta B 03. Cpeanuii Konbcait Ha 1,5-2,0 M, B 03. Huxnuit Konbscait Ha
0,5 m.

Tadamna 1 — Mopdomerprnueckne U TMIPOJOrHYEeCKHE XAPAKTEPUCTHKH 03ep
Cpennnii Koanbcait 1 Huxxnnii Koascaid, aBrycer 2023 r.

[TapameTpsl Cpennuii Konbcait Hwxuuii Konbcaii
MakumaibHas TJIyOrHa, M 51 36
Cpennsas rinyO6uHa, M 10,5 10,7
ITnomane, M? 381613 316709
OG6BbeM BOIHOM MacChl, M° 3980128 3379952
TemnepaTypa BOJIbI 10,9 -13,7°C 11,7 -13,7°C
[Ipo3pauyHocTh, M 4,4 -5,6 47-71

B 300miankToHe 03€p 3a mocineqHUN MATUIETHUN nepuoia HaOmoaeHui, ¢ 2019 mo
2023 rr., BBIABICHO 33 pPa3HOBUIHOCTH OPTaHU3MOB, OoJiee IIMPOKO MPEICTABICHHBIX
KOJIOBpAaTKaMu — 12, MEHbIlIE BETBUCTOYCHIMUA M BECIOHOTHUMHU pavykamMu — 1o 9 u 6 BUIOB
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(tTabnuna 2). IIpucyTcTBOBaNM U CAydailHbIE JJIsi BOJAHOM TOJINIM JOHHBIE OoOWUTaTenu u3 6
rpynn. B yka3aHHbIe TOJbI €KErOAHbIA HAOOP MIAHKTEPOB KoJjiebayncst oT 5 10 23 TaKCOHOB.
Cka3zajiocb W TOPUCYTCTBHME MEHBIIETO YHCIA CIy4YaHBIX oOuTatesneid BOJHOM TOJIIU.
KonudecTBo 300m1aHKTEPOB HUXKE, yeM ObUIO BbIsBIeHO paHee, ¢ 2011 mo 2018 rr. — 51
TakcoH. Pa3zHuna oOycioBieHa 0JHOPa30BbIMU HAOIIOAECHUSIMU Ha 03€pax B MOCIEAHUE TPU
rojia Mo CPaBHEHMIO C MPEAIECTBYIOIIUMHU, IBYXKPATHBIMH B TOAY.

Tabmuma 2 - TaxkcoHOMHUYeCKMH COCTaB M 4Yacrora BcTpedaemMocTu (%)
OPraHu3MoB 3001JIaHKTOHA B 03épax Cpeanuii u Huxknuii Koasbcaii, serom 2023 — 2019
IT.

TakcoHsl Cpennuii Konbcait Hrxunii Konbscait

2023 | 2022 | 2021 | 2020 | 2019 | 2023 | 2022 | 2021 | 2020 | 2019
Rotifera — KonospaTku
Trichocerca (s.str,) - - - - - 60 20 20 -
longiseta (Schrank)
Asplanchna brightwelli 20 - - - 20 20 - 20 20 20
Gosse
A. priodonta priodonta 100 |- 100 |60 - 80 80 80 100 |-
Gos.
A. p. helvetica Imhof 100 |- 100 |60 - 80 80 80 80 -
Polyarthra dolichoptera | - - - 40 - - - 40 80 -
Idel.
Keratella cochlearis 20 - 20 60 60 - 20 - 60 80
(Gosse)
K. quadrata Mull. - - - 60 20 - - - 40 40
Synchaeta stylata 20 40 100 |20 - - - 100 |20 40
(Wierzejski)
Filinia longiseta Ehren. - - 20 - - - - - 20 20
F. terminalis (Plate) - - - - - - - - 20 -
Lecane sp. - - - - - - - - 20 -
Bdelloidea gen.sp. - - - 40 - - - - 40 20
Hroro: 12 5 1 5 7 3 3 4 6 12 6
Cladocera —
BetBucroycsie
Daphnia (D.) galeata 100 | 100 80 |100 |100 |100 |100 |100 |100 | 100
G.0O.Sars,
D.(D.) cristata G.O.Sars | - - - - - 40 - - - -
D.(D.) longispina O.F.M. | 20 - - - 20 - - - - 40
D. (D.) hyalina (Leydig) | - - - 20 20 - - - 20 40
Simocephalus vetulus - - - - 20 - - - - -
(O.F.Mull.)
Chydorus - - - - 20 - - 20 - 20
sphaericus(O.F.M.)
A.rectangula, Sars - - - - - - - - - 20
A.affinis Leydig, - - - - - - - - - 20
Bosmina longirostris - - - - - - - - - 20
O.F.M
Macrothrix hirsuticornis | - 20 |- - - - - - - -




«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

> o A

Norm. and Brad.

Hroro:9 2 1 2 5 7 2 1 2 2 7
Copepoda —

Becnonorue

Acanthodiaptomus 100 100 | 100 |100 |- 40 - - 100 |-

denticornis Wierz.)

Eucyclops serrulatus (F.) | - - - 20 - - - - - 20

Cyclops vicinus (Uljanin) | 100 80 |100 |100 |20 100 |100 |100 |100 |100

C. scutifer (Sars) - - 40 |20 - 40 - - 80 80

Cyclops sp. 40 80 - 80 - 40 80 - 100 | -

Macrocyclops albidus - - - 20 - - - - - 20

(Jurine)

Hroro: 6 3 3 3 5 3 4 2 2 4 3

Others — Jlpyrue

Amoebidae gen. sp. - 20 - - - 20 - 40 - -

Mollusca Bivalvia larvae | - - - 20 20 - - - 20 20

Nematoda gen.sp. - - - - - - - - 20 20

Ostracoda gen.sp.- - - - - 20 - - - 20 20

Chironomidae larvae 20 - 20 - - 20 - - 20 -

Oligochaeta gen.sp. - - 20 - 20 - - - 20 -

Gammaridae gen. sp. 20 - - 20

Hroro: 6 2 1 - 3 1 3 - 1 5 3

Bcero: 33 12 5 9 17 12 12 7 10 23 21

B mocnennuii ron Habmronenuii, B aBrycre 2023 1., B 30011aHkTOHE 03¢p CpenHuil u
Hwxuuit Konbcaii BeIsiBIIEHO 110 12 TaKCOHOB OpraHu3MoB (Tabiuia 2). 3To KOJOBPaTKH — S
U 3 pa3HOBUIHOCTH, BETBUCTOYChIE pauyKu — IO 2 BUJA, BECIOHOTHE — 3 U 4 U Apyrue, 2 Wiu
3 rpymnel mo o3épam. Ilpu nBykpatHOW CchEMKE BOIOEMOB OoJjiee HIUPOKO ObUIH
IpeACTaBICHbl KOJOBpaTKU - 19 pa3HOBHIHOCTEH, XOTS W C HEBBICOKOH YacCTOTOM
BCTpedaeMocTd. [locTosSHHO pacmpocTpaHeHbl ObutM  pasHoBHmHOocTH p. Asplanchna,
Keratella cochlearis u Synchaeta stylata. Ha momnro pakooOpa3HbIX NPUXOAKIOCH 14 BUIOB H
dopm BetBUCTOychIX u 10 BecmoHorux paykoB. [IpucyTcTBOBanM MpUIOHHBIC
0ecro3BOHOYHBIE — 8.

03. Cpeonuii Konvcaii. OCHOBY KOJIMYECTBEHHBIX IIOKa3aTelield 300IUIaHKTOHA B
asrycre 2023 r. ¢opmupoBaiu, B OCHOBHOM, BETBUCTOYChI€ pauku (Tabnuia 3, pucyHok 1).
Uucnennocts u Omomaccy meHo3a Ha 62,44 u 83,35 % cosnmaBama gadums (tabnuma 4).
MakcuMmanbHBIN pa3Mep MOJIOBO3PENBIX 0co0ei padka HE ObUT MUHHUMAIBHBIM U JIOCTHTAI
1,5 mm.

O6a mokazatens kiagolep ObUIA Ha MPSAOK BHIIIE, YeM y APYTruX rpynin. B xadecTBe
CyOTOMUHUPYIINX TI0 YHCIEHHOCTH, MPUCYTCTBOBanu BecioHorue (19,48%), B pe3ynbrarte
oOunust Mosiogau auantomyca. I[lo BenmnumHe OMOMACCHl BTOPHIMU IO 3HAYUMOCTH OBLTH
KOJIOBPATKH 3a CUET MacChl KpyrmHopasMepHbix acturanxH (10,15%).

bonee BbIcOKass KOHIIEHTpalus OcoOel B COOOIIECTBE MPUXOAUIACH HA YCThS PEK
XKanrtait 1 NMup-cy CpaBHUTEIBHO OTHOCHTEIHHO MAJbIX TIIYOMH B YCThE P. MBIHKBUIKH.
MeHee 3acefieHO MIaHKTEPaMU IIEHTPAIbHOE TIIyOOKOBOABE 03€pa.
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Taoauua 3. — PacnpeneseHue KOJIMYECTBEHHBIX MOKAa3aTesell 300IUIAHKTOHA 10

paiionam u riyounam o3. Cpeanuii Koanbcaii, aBrycr 2023 r.

VYceree p. VYeree p. | Hentp Ne3, | Lientp No4, VYerbe p. Cpennee
['pynms Hup-cy, Kanrait, | 44,0 M 36,3 M MBIHXBIIKBI,
11,2 M 7,3 M 5,6 M
YUCICHHOCTD, THIC. IK3./M°
Rotifera 5,47 13,54 1,11 3,66 0,28 4,81
Cladocera 20,90 47,40 3,82 1,20 9,78 16,62
Copepoda 8,67 14,48 1,35 0,99 0,45 5,19
Bcero 35,03 75,42 6,28 5,85 10,51 26,62
Bromacca, Mr/m®

Rotifera 156,09 376,91 51,94 105,44 8,43 139,76
Cladocera 1365,99 3291,99 308,30 76,24 696,29 1147,76
Copepoda 145,67 237,84 16,22 9,08 38,85 89,53
Bcero 1667,75 3906,74 376,46 190,76 743,57 1377,05

Ha yxazaHHblii Tiepuoji ypOBEHb MAacChl 300MIAHKTOHA O3€pa OIEHUBAETCA Kak
YMEPEHHBII M0 MIKajie TPOGHOCTH, XapaKTEePHBIH I 0.-ME30TPOPHOro Thia BoA0EMOB [4].
VYcreeBas ke akBaTopus p. JKanTtaill, co cpegHUM Ki1accoM TpPO(GHOCTH IIJIaHKTOHA,
Kiaccudupyercs kak $-me3orpodHas.

N3 unciia ocCHOBHBIX BUIOB TIaHKTO(ayHBI HadHUS U IBA BUJIA ITUKIIOTIOB SIBJISIIOTCS [
- Me3ocanpodaMu, ocTajabHble 2 — onurocanpoosl U A. priodonta priodonta O — f - canpo6
[5,6]. C y4éTOM MX KOJIMUECTBEHHOM MPEACTAaBIEHHOCTH B 1IeH03€ MeToaoM [lanTie u bykka
B Moaudukanuu Crajedexa pacCuUuTaH UHIEKC canpoOHOCTH 1o o3epaM. Bennunna nnaekca
canpoOHOCTH yKa3blBaeT Ha Cpeay OOuTaHUs 300IJIaHKTOHA B HHUX Kak Ha [ —
Me30CcarpoOHy10, C YMEPEHHO 3arpsi3HEHHON BOJIOM, MECTAMHU C MOBBIIIEHHBIM COJEP>KaHuEM
OpTaHUKHU.

CtpykTypa OMOIIEHO3a MOXKET UMETh Pa3IMUHYyI0 CTENEeHb CI0XHOCTU 3a CUET yucia
COCTaBJISIIOIIMX BJEMEHTOB, MOPSJKAa HMX COOTHOLIEHHUS WM pacnpeneseHus. [ns oueHku
CTETNIEHU CTPYKTYPUPOBAHHOCTH O3EPHBIX IIEHO30B HCIIOIH30BaH MH()OPMAIIMOHHBIM HHJIEKC
[Ilennona — VYwusepa [7,8]. DToT moKaszatenb OBIBACT BBICOKUM TMPHU OJIArOMPHUATHBIX
YCIIOBUSX, KOTJIa YHCIIO BUIOB BEJIMKO M C HEOONBIIMM YUCIOM Ocolei y kaxmoro. [Ipu
HEOJaronmpusITHONW cpele BUAOB Majo M HMX UYWCICHHOCTh (Macca) y HEKOTOPHIX OYCHb
BBICOKAas, Y NPYrUX — Majas, 3a Cu€T 4ero IokaszaTellb pa3HooOpaszus cHmwkaercs [9]. B
coo0IIecTBax ¢ HEHAPYIICHHOW CTPYKTYpOH 3TOT KO3(P(GUIIMEHT HAXOAUTCS B Mpeiesax OT
2,0 no 4,1. Ilpu HeOIaronpHUsITHBIX YCIOBUAX, B YACTHOCTHU, MPHU 3arpsI3HEHUH, BEIMYMUHA €r0
nagaer go O [10]. PaccumrtaHHbIi WHPOPMAIMOHHBIM WHICKC IS 300IUIAHKTOHA O3.
Cpenunii Konbcail yka3plBaeT Ha 3HAUYUTENBHOE YIPOIIECHUE CTPYKTYpPbl MO CPABHEHHUIO C
ONTUMYMOM.
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Taomuma 4 — Jloass Omomaccnl (%) OCHOBHBIX BH/OB 300ILIAHKTOHA, MHIAEKC
canpoOHocTH M MHPopmanuoHHbIi uHAeke IllenHona-Yusepa mo ozépam Cpeanuii u
Hw:xnnii Koabcai, aBryer 2023 r.

TakcoHsl Cpennuii Konbcait Hrxunii Konbcait
Buomacca, Jons,% bromacca, Hois,%
Mr/M° Mr/M°
Rotifera
Asplanchna priodonta 46,59 3,38 4,28 1,58
priodonta
A. priodonta helvetica 93,17 6,77 2,00 0,74
Cladocera
Daphnia galeata 1145,96 83,22 208,75 77,55
Copepoda
Acanthodiaptomus 59,33 4,31 2,43 0,90
denticornis
Cyclops vicinus 20,13 1,46 35,72 13,23
C. scutifer 10,7 0,73 16,88 6,25
Hnoexc Illennona-Yueepa, 0,987 1,125
oum/me
Hnoexc u 30na 1,61; B — me3ocanpoOHas 1,80; B - Mme3ocampobHas
canpoonocmu

OtHocuTeNnbHO mpenmecTByomux JetT, ¢ 2019 mo 2022 rr., Macca 300IUIaHKTOHA
BO3pacTaia ot 5 10 50 pa3., ¢ 2022 r. o 2023 r. — B 37 pas. Panee, B aBrycre 2018 r., ais
1IeH03a 2TOr0 03epa OTMeyaJIcs ellé 6osee BBICOKMI mokaszaTenb — 2,18 r/M3, uto npesblmaeT
BBICOKOE 3HaUeHHe Omomacchl 1ieno3a 2023 r. B 1,6 pasa.

2,5
2
15 H H
— OCladocera
— B Copepoda
l O —1 [ O Bcero
05 [ I -

08.2018r  08.2019r  07.2020r 062021t 0820221 08.2023T
Pucynok 1 — MexroioBas H3MEHUYHBOCTD JieTHell Gnomacchl (/M%) 300M1aHKTOHA 03.
Cpennuii Konbcaii

3aMmeTHBI pocT Omomaccel TutaHkTodayHel B 2023 1. 0O0yCIOBIEH, BHUINMO,
NOBBIIIEHNEM KOHIIEHTPALMH OpPraHUYeCKHX BElecTB B Boie B 1,5 pasa (1o 6,34 mrO/om?)
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M0 CPaBHEHHIO C JaHHbIMH Tponuioro roga [3]. [IpuuwHON MOXET OBITH MAJCHUE YPOBHSI
BOABl B O3€pe€ B BUJY AHOMAJIbHO >KapKOro JieTa. YCHUJIMBAETCsd B MOCIEAHUE TOJIbl H
pEeKpealMoHHasi Harpy3ka Ha BOJOEMbI, IPUCYTCTBUE KOTOPOW OTMEUYaIach HEOJHOKPATHO U
panee [11, 12]. IIpm »TOoM B mOCHENHUN TOX MOATBEPXKAEH M CIYCK CTOYHBIX BOJ
rOCTUHUYHOTO (oHMA B 03€pHYIO0 cucteMy (nanusie CMU).

O3. Huorcnuii Konvcati. OCHOBY YHCIIEHHOCTH U OMOMAcChl 300IJIaHKTOHA 3TOTO 03€epa
B 2023 . mpoAyIMpOBaIn TOKE BETBUCTOYCHIE pAUYKH, COOTBETCTBEHHO, Ha 65,65 u 78,78%,
IpY TOMUHUPOBaHUM nadHuM (Tabnuina 4,5).

Tabdauna 5 — PacnpenesieHne KOJHYECTBEHHBIX NMOKa3aTesleil OCHOBHBIX T'PYIII
300ILIAHKTOHA MO paioHaM M riayounam o3. Huxuauii Koasbcaii, aBrycr 2023 r.

HOxHbII 3amaaHbIN Bocrounsnit | Lentp Ne 4, CeBepHblii Cpennee
['pynmsl Oeper, Oeper, Oeper, 25™m Oeper,
18 M, 33 M 18Mm 6,5
YHCIeHHOCTb ,ThIC. K3./M°
Rotifera 0,28 0,37 0,48 0,42 - 0,31
Cladocera 3,89 2,09 9,08 6,04 1,09 4,44
Copepoda 1,33 5,05 1,17 0,98 1,53 2,01
Bcero 5,51 7,51 10,73 7,43 2,62 6,76
Bromacca, Mr/m®
Rotifera 5,60 7,55 9,75 8,51 - 6,28
Cladocera 76,08 59,00 483,40 408,38 36,87 212,75
Copepoda 69,56 65,45 76,96 25,58 17,61 51,03
Bcero 151,24 132,00 570,11 442,47 54,48 270,06

Cy6aoMunupoBanu mo oboum nokasarensim B Hiwxknem Kosbcae BeciioHorue pauku —
19,5 u 6,5 %, ¢ nomunantom C. vicinus. Jlumep srtoit rpymnmsl B Cpemnem Kombcae,
TAANTOMYC, 31€Ch BCTPEYACTCS C€AWHUYHBIMU SK3eMIUIIpaMd. MU3EpHONW BEIUYUHOU
BBIPAXKEHO U MPUCYTCTBUE B 03€pE KOJIOBPATOK.

IIpy HECKOIBbKO HHOM COOTHOIIEHUM psAa BUIOB B TIpynnax OTHOCUTEIbHO
IPEABIIYIIETO IeH03a, 37eCh MoBbIaeTcs nHopmannoHHeii nHaeke [llenHona — Yupepa
(Tabnmuma 4). Takas TeHICHIMS yKa3blBaeT Ha Oojiee CTaOMIBHOE COCTOSHHME IIEHO3a, YTO
00yCJIOBIIEHO, CKOpEEe BCEro, CHMKEHUEM (MSATHUKPATHHIM) B HEM JOJM MACChl JTOMHHAHTA,
nadHUU, OTHOCUTENBHO IPYTUX BUAOB (Tabiuma 4).
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PucyHok 2 - Mexro1oBast "3MEHYMBOCTh OMOMACCHI (r/M3) 300IUIaHKTOHA
03. Huxanit Konbcait

Jpyras KoJinuecTBeHHAs MPEJICTABICHHOCTh B 3TOM 03€pe OJIHUX M TEX K€ BHUJIOB, CO
CXOJIHOM canpoOHOCTHIO, MOBHIIIIAET HEKOTOPHIM 00pa30oM €€ UHJICKC JJIsl TUTAHKTOHA
Hwxuero Konbcas no 1,8 B npenenax Toil xe 3 — Me3ocanpoOHOM 30HBI.

B wMHoromerHeM nmjaHe TOBBIIEHHAs [JI1 Bojo&éMa Omomacca 300IJIaHKTOHA
npuxoawiIack He Toabko Ha aBryct 2018 r., kak B CpenneM Konbcae, Ho u Ha sieto 2019 rr.,
coctasnsg 0,51 — 0,38 r/m3 (pucyHok 2). OTHOCUTENBHO 3THX BEIMYUH Macca lieHo3a 2023 T.
- 0,27 /M3, 6bna Huke B 1,9 n 1,4 pasa u ocTaBanach, IPakKTUYECKH, HA TOM K€ YPOBHE, UTO
u B pouwioM roxy (0,23 r/md).

buomacca 3oomnankrona HuxHero Konbcas B 2023 r. OLlEeHMBAETCSI OUYE€Hb HUZKUM
KJIACCOM TPO(PHOCTHU, TUMUYHBIM JUIsI TOPHOTO O - OJHTOTPO(HOro BOAOEMa, Kak U B
MPOIIUIBIE TOJBI, HECMOTPSI HA HEKOTOPBIE KoJieOaHUsI aOCOMIOTHBIX BEJIMYUH TI0 TOJIaM.

3akurouenne. B o3épax Cpennuii m Hwxumit Komnbcail cocTaB 300MIaHKTOHA
obennéH. 3a mnatuieTHud mepuoxa, 2019 — 2023 rr., B HUX BBIABICHO 33 TaKCOHA
OpraHu3MoOB, TIPU OJHOPa30BOM chEMKe B aBrycte 2023 r. — mo 12 pa3HOBUIHOCTEM.
OTMedeHO 3HAUMUTETHbHOE CXOACTBO OCHOBHOTO HAbOpa BUOB MO BOAOEMAM.

B Cpennem Konbcae 0CHOBY YMCIEHHOCTH M OMOMACCHI IIAHKTOIIEHO30B CO371aBajin
BETBHUCTOYyChIe pauku, naduuu - 62,4 u 83,4% oT cymmapHbeIx nokazareseil. [loBbilieHHbIE
BEJINYMHBI KOHLEHTpAlMK OECIO3BOHOYHBIX OTMEYEHBI B yCThsiX pek JKanrtait u Mup-cy ¢
HEOONBITUMHU TIyOMHAMU. Buaumo, »TH palloHBI SIBISUIUCH MOCTABIIMKAMU OPTaHUKU B
03€po.

B Hwxuem Kosbcae OCHOBY 300IUTAaHKTOHA MNPOJYLHPOBAIM TOXKE BETBUCTOYCHIE
pauku, 65,65 wu 78,78% UWCAEHHOCTM W MAaCChl, NP JTOMUHUPOBAHWH JadHUH.
OTHOCUTENBHO MPOUUIOr0 rojia MOMEHSUICS aCHEeKT II€HO03a BOAOEMOB C KOIEMOJHOr0 Ha
KimagornepHbiii. OOBIYHO Takas W3MEHYMBOCTH OOYCJIOBIIGHA TIOBBHIIICHHBIM YPOBHEM
OpraHuKHW B BOJ0EMax, Ha KOTOPOH MPOIBETAIOT Ja(HUM.

Cpenusisi Guomacca 3001IaHKTOHa B o0 — Me3oTpodHoM Cpennem Konbscae B 2023 . -
1377 mr/m%, oLeHMBaeTCs YMEPEHHBIM YPOBHEM TPo(HOCTH, B 0-onurorpopHoM HusxHem
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Konbcae - 270 mMr/m®, kak o4eHb HU3Kas. OTHOCHTENBHO IIPEAIIECTBYIOMUX JIET, ¢ 2019 mo
2022 rr., Macca 300IJIaHKTOHA BO3pocia B IEPBOM u3 03€p ot 5 10 50 pas., ¢ mpouuioro roga
o 2023 r. — B 37 pas.

B Hwxnem Konbcae mokazarens 2023 r. mouTH HE M3MEHWIICS IO CPABHEHUIO C
IIPOLJIOTOJJHUM, HO OTMEUYEH 3aMETHBIN €r0 POCT B CpaBHEHUH ¢ BenmunHaMmu B 2020 u 2021
rr. [lpuunHoil MOXXeT ObITh, KaK MajJeHHE YPOBHSA BOJABI B BHJY aHOMAJbHO apKoOro JeTa
2023 r., Tak ¥ yCJIOBUS HapaCTaHUs PEKPEALMOHHON HAarpy3Ku Ha 03€pa.

HecMoTpst Ha pasHblii ypoBeHb TPOQHOCTH, JI€THUE IUIAHKTOLIEHO3bI O000MX O03&p
XapaKTepU3yIOTCAd  YIPOUIEHHOW  HEYCTOMYMBOM  CTPYKTYpOH, NpPU  MAKCUMAJIBHO
BBIPAYKEHHOM JIMIUPOBAHUU AapHUM.
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OJIEYMETTIK )KOHE 'YMAHUTAPJIBIK I'bIJIBIMJIAP — COLTUAJIBHO-
I'VMAHUTAPHBIE HAYKHN - SOCIAL AND HUMANITIES SCIENCES

YAK 347.1
HOanames Ypaa TumepOynaroBuy
K.M.H, Bpa4 aHECTE3UO0JIOr-peaHuMaToIOT
ABTOp KHUT: noBecTh «bamkupsl. Mctopus Kapanas Myparosa, myraueBCKoro
MOJIKOBHUKAY», COOPHUK paccka3oB «Bepanna», poman « Tumepoynat Umames. Cyanba
TanaHta», «Mos npodeccusi aHecTEe3U0I0r
(r. Anmmarsl, KazaxcraH)

KAPA IOPT A — BAILIKUPCKHUMU DI1OC

AnHotaums: Tanen u snoc «Kapa ropray». CyiiecTByloT COpPbI O MPOUCXOXKIECHUU
TaHUa u necHu «Kapa ropray.

Kazaxu cuwmrator, uro Kapa xopra (kapaxkopra; ka3. kapa >Kopra, (BOpOHOH
MHOXOJICI») — Ka3aXCKUN HAPOJHBIMA TaHEIl U KIOM,  MO0J aKKOMIIAHEMEHT KOTOPOr0  OH
UCTIOJIHSACTCS. Y KUPTH30B MOJOOHBIA TaHEIl Ha3bIBaeTCs Kapa >xopro. TaHer kapa xopra
NOJy4YUJl TaKoe Ha3BaHHWE («BOPOHOW HWHOXOJEI») H3-3a TOro, YTO €ro HUCIHOJHHUTENh
M300paXkaeT JIOBKOIO, CHOPOBUCTOTO M 3aJUPUCTOTO HAE3JHUKA-IKUTUTA, OBJIAJEBIIETO
UCKYCCTBOM BEPXOBOM €3Il M  rapiymomero Ha uHoxoxaue. Ilox  pa3nuuHbIMH
Ha3BaHUAMU (3KOprajay, >KOpraHbl €JIUKTEY) B Hapoje ObUIM paclpoCTpaHEHbl HECKOJIBKO
BapMaHTOB ATOr0 TaHIA. B KkadecTBe akKOMITAHEMEHTA JIJisi TaHIA Ha AOMOpE UCIOJHSIN
HapoaHbie Menoauu «Kapa sxopra», «bozaiireip» u ap. [TonHoe onucanue kapa »xopra ObUIO
naHo B kHure «Kazaxckue HapoiHbIe TaHIIB» 3a aBTOpCcTBOM JlaypeHa AOuposa.

Karouessble caoBa: Kapa xopra, Kapa ropra, xxopranay, ajuiop, Ha€3JHUK-KUTUT

Kapa opra — 6amxkupckuii 3moc

«Kapa ropra» - «BopoHoi mHOXOnIen», «HYepHbI MHOXOAEH) — 3IIOC, MAMATHUK —
OAIIKUPCKOM CIIOBECHOCTH. «IIOC O BOJIIEOHOM BOPOHOM KOHE, YMEIOIIEM OOIAThCS CO
CBOMM XO35IMHOM Y€JIOBEUECKUM SI3BIKOM. B smoce cka3zaHo: «Sl He ciiyra 4ejaoBeka, s €ro
KpbUibs». «bbu1 y Ooratoro Oamikupa ChIH, KOTOPBIA BIIOOWICA B JEBYIIKY M3 JIPYroro
CEJICHHMS], POJUTEININ IOCIEIHEHN, MPENATCTBOBAIN €r0 BIICUCHUIO U CTPOTO OXPAHSIU J0Yb.
Torna BmoOIeHHBIN OOpaliaeTcs K CBOeMy MHOXOIY U ToBopHT: «Kapuii Moit nHOXO/el, 5
ocennaio TeOsi, Mmoe3kal 3a MOeW HeBeCTOW M TMpuBe3W ee». MHoxomen oTmpaBisercs u
MPUE3XKAET B CEJECHHE, Te Kuia Heecta. [locinennsas, yBuaeB MHOXOILA, CTajda MPOCUTH
OTIla TMO3BOJICHUS] CECTh Ha Hero: «OTel Mmo3BOJb MHE MOKAaTaThCs: MHE HMHOXOJEI ATOT
HpaBUTCSI, - TOBOPUJIA OHA, - CEJIJI0 HAa HeM Xopoiuee». Ortel oTBeTHI: «HTOo ke, moKaraics».
Torma neBuna cena W, MPOEXABUIMChH MEpPe] OTLHOM pas3a-lBa, B TPETUH pa3 cKaszaiga emy:
«IIpomraiite, Oatromka, s1 Oombimie kK Bam He BoO3Bpamych», W yexala Ha HWHOXOJIIE,
JIOTaJIaBIINCh, YTO OH ObUT OT JKEHMXA, MO CEeIJy JU WJIM MPO TO YTO MHOXOJEIl el ckasal,
XOPOLICHbKO HEU3BECTHO.

IlecHss Bec€noro xapakrepa, C SPKO BBIPAKEHHOW TAHILEBAJIBHOM MEIOJUEH.
[ToaTyeckuil TekCT, mpeacTaBisomuil codoit ¢pparment 3mnoca “Kapa-topra", moctpoeH B
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dbopme oOpamieHus K KOHIO. J[Ji1 HameBa, MMEIONIEro KYIUIETHYIO (OpMy, XapaKTepHbI
MOBTOPHOCTh, YETKUN pUTM. BonHOOOpa3HOe uepeoBaHUE UHTEPBAIIOB TEPIIMU U KBApTHI B
MPUINIEBE WMUTHUPYET LOKOT KOMBIT HHOXOJILA. HaneB sBnsieTcss OTHOBPEMEHHO
WHCTPYMEHTAJIbHOM MbECOU ISl Kypasi MpOrpaMMHO-U300pa3UTEIbHOIO XapaKTepa.
AKTyaJbHOCTB. CyIIEecTBYIOT CHOpBHl O MPOUCXOXJIeHHH TaHia u necHu «Kapa
IOpra», 4To 3aCTaBUJIO aBTOPA B3SATHCS 3a MEPO U MOCTABUTH OKOHYATEIBHYIO TOUKY B 3TOM
BA)XHOM BOTIPOCE.
Kazaxu cuwmraror, uyto Kapa sxopra (kapakopra; ka3. kapa xopra, L8 le s, —
«BOPOHOM MHOXO/IEI ) —Ka3aXCKUW HApOJAHBIN TaHEI U KIOH,
0J, aKKOMIaHEMEHT KOTOPOTO OH HUCITOJTHSIETCS. VY kupruszoB 1mogoOHbBIN TaHEI]
Ha3bIBACTCSA Kapa >kopro. TaHelm kapa jkopra TOJy4YWJl Takoe Ha3BaHUE («BOPOHOM
WHOXOJIEI») H3-3a TOr0, YTO €ro HCIOJIHUTEIb H300pa)kaeT JIOBKOT'O, CHOPOBUCTOTO U

3aJUPUCTOTO0  HAE3JAHUKA-IKUTUTA,  OBJIAJICBIIETO  MCKYCCTBOM BEPXOBOM  €3]Ibl U
rapiympomiero Ha uHoxojue. [lox pa3nuyHsIMU Ha3BaHUSIMU (KOpPrajiay, )KOpraHbl €JUKTEY) B
Hapoje  OBUIM  paclpOCTpaHEHbl  HECKOJbKO  BapHaHTOB  3TOro  TaHua. B

KauecTBe aKKOMITAHEMEHTa JUIsl TaHIla Ha JOMOpe UCIONHSUTM HapojHble menonuun «Kapa
xopray, «bo3aiirep» u ap. [lomHoe onucanue kapa >xopra Obuto gaHo B kHure «Kazaxckue
HapoOJIHbIE TaHIIBDY 3a aBTOpcTBOM Jlaypena AOGupoBa u AyOakupa VMcmaumoBa, Kyja dTOT
TaHeIl MOMaJl B YKHCJIE CaMbIX MOIMYJISIPHBIX MYXKCKUX TaHIEeB. «Bo3poauTenem» TaHIla Kapa
xopra B Kazaxcrane cuurtaercsa kazax Apsictad [llagerynsr pogom u3 Kurtas, BepHyBIIHiiCS
B Kazaxcran B 1995 rony. Ilo cioBam Apsictana lllanerynsl, 3TOT TaHEL SABISETCS OJHUM U3
18 ka3axCcKuX HAPOJHBIX TAHIIEB, KOTOPhIE HA CETOMHSIIHUNA JeHb M03a0bIThl. TaHel Hava
pacnpoctpansaTecsi B Kazaxcrane B Hayasie 2010-X TO0B ¥ MOJIYYHIT IIUPOKYIO U3BECTHOCTD
omaronmapsi unrepHety u CMU. Hzaero BO3pokIeHHs TaHIa Kapa >Kopra Mojjaepxal
KazaxcTtaHckuil pexxuccép bynatr ArtabaeB, OTMETHB, YTO caM B JETCTBE TaHIEBAJI Kapa
KOPTy M BUJEN, KaK U3BecTHas Kazaxckas Tanuosiuia [lapa JKuenkynoBa ucnomnHsia ero.

MockoBckuii 6anermeiictep Urope MouceeB B 1937 roay nocrasun taner «Koxkmapy»
Ha OCHOBAaHUU MEJIOJUU Kapa kopra. Tanen ObuT BKIIOUEH B penepTyap ['ocyaapcTBeHHOTO
ancamOnss HapomHoro TaHna CCCP (apiHe AHcamOib HapogHOTO TaHIa MMeHH Wrops
MouceeBa). B 1953 rony HOBBIN BapuaHT TaHIa npeacraBui Jlaypen AOupoB, a B 1958
rony — Jlugus YepHbiména.

[TonbITKM BO3pOAMTH Kapa »Kopro npeanpuHumarorcs u B Kupruszum. Ilo crnoam
OJIHOTO W3 AKTHBUCTOB JIBM)KEHHUS 1O BO3POXKICHUIO TaHIlA, BIIEPBbIE TaHEl ObLI YBUIEH
bonorom [lpritkan6aeBbIM y kuTaiickux Kupru3oB B 2002 roay. 3ateM ObLUTH CHSITHI KJIUIIBI C
TaHIIEM Kapa KOPro, OPraHu30BaHbI (PIEITMOOBI U ATHO-AUCKOTEKHU. [ImaHupyeTcss BKIIOYUTH
Kapa >KOpro B CHUCOK HemaTepuaibHOro KyubTypHoro Hacienus FOHECKO. Ilo muenuto
KUPTU30B, TaHEIl Kapa >KOPro SIBISETCS HE Ka3aXCKUM, a KMPTU3CKUM HApOJHBIM TaHIEM C
THICSYEIIETHEN NCTOPUEHN, KOTOPBIM CYMENIH COXPAaHUTh KUprussl Kuras.

B Kwurae B xypnane National Geographic or 1954 roma (vol. CVI, Ne5)
3a()UKCUPOBAHO HCIIOTHEHHUE Ka3axaMu KuTas «THMAYHOTO TUIEMEHHOTO TaHIAa» Kapa
xopra (Kara Jorga) mox akkommaneMeHT 1oMOpel. B Hamm JgHM TaHelm Kapa jxopra
MOJIb3YETCA MOMYJISIPHOCTBIO cpeln Ka3axoB Kutas. Ero MCnosiHSIIOT BO BpeMsl pa3inyHBIX
MEpONpHUITUH, B Kazaxckux mkonax CYAP kapa xopra BKIIFOYEHA B IIKOJIBHYIO IPOTpaMmy.


https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%82%D1%8C_%D0%BB%D0%BE%D1%88%D0%B0%D0%B4%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%BE%D1%85%D0%BE%D0%B4%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%BD%D0%B5%D1%86
https://ru.wikipedia.org/wiki/%D0%9A%D1%8E%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D0%B3%D0%B8%D0%B7%D1%8B
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B8%D0%B3%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%85%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B5%D0%B7%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%BE%D1%85%D0%BE%D0%B4%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BC%D0%B1%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D0%B8%D1%80%D0%BE%D0%B2,_%D0%94%D0%B0%D1%83%D1%80%D0%B5%D0%BD_%D0%A2%D0%B0%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BA%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BC%D0%B0%D0%B8%D0%BB%D0%BE%D0%B2,_%D0%90%D1%83%D0%B1%D0%B0%D0%BA%D0%B8%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%9D%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/2010-%D0%B5_%D0%B3%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%B0%D0%B1%D0%B0%D0%B5%D0%B2,_%D0%91%D1%83%D0%BB%D0%B0%D1%82_%D0%9C%D0%B0%D0%BD%D0%B0%D1%88%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B5%D0%BD%D0%BA%D1%83%D0%BB%D0%BE%D0%B2%D0%B0,_%D0%A8%D0%B0%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B8%D1%81%D0%B5%D0%B5%D0%B2,_%D0%98%D0%B3%D0%BE%D1%80%D1%8C_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%81%D0%B0%D0%BC%D0%B1%D0%BB%D1%8C_%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%BE%D0%B3%D0%BE_%D1%82%D0%B0%D0%BD%D1%86%D0%B0_%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8_%D0%98%D0%B3%D0%BE%D1%80%D1%8F_%D0%9C%D0%BE%D0%B8%D1%81%D0%B5%D0%B5%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%81%D0%B0%D0%BC%D0%B1%D0%BB%D1%8C_%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%BE%D0%B3%D0%BE_%D1%82%D0%B0%D0%BD%D1%86%D0%B0_%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8_%D0%98%D0%B3%D0%BE%D1%80%D1%8F_%D0%9C%D0%BE%D0%B8%D1%81%D0%B5%D0%B5%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D0%B8%D1%80%D0%BE%D0%B2,_%D0%94%D0%B0%D1%83%D1%80%D0%B5%D0%BD_%D0%A2%D0%B0%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BA%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D1%8B%D1%88%D1%91%D0%B2%D0%B0,_%D0%9B%D0%B8%D0%B4%D0%B8%D1%8F_%D0%94%D0%B5%D0%BC%D1%8C%D1%8F%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D0%B3%D0%B8%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D0%B3%D0%B8%D0%B7%D1%8B_%D0%B2_%D0%9A%D0%B8%D1%82%D0%B0%D0%B5
https://ru.wikipedia.org/wiki/%D0%A4%D0%BB%D0%B5%D1%88%D0%BC%D0%BE%D0%B1
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BA%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AE%D0%9D%D0%95%D0%A1%D0%9A%D0%9E
https://ru.wikipedia.org/wiki/National_Geographic_(%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB)
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B dectp mnpasgHoBanus 550-netusi Kazaxckoro xanctBa kazaxu KHP cranneBanu kapa
Kopra B 24 IpOBUHIMUAX CTPaHBI.

ITo cioBaM Ka3axXxCTaHCKOIO MCTOpPUKA U JOKTOpa Hayk ['yapHapsl MeHIMKynI0BOH,
TaHEl Kapa »opra HHUKOrJa He ObUl HAIMOHAJIBHBIM TaHIIEM Ka3aXxOB U NEPEHSIT HUMHU
y KUTalllleB, a BIEpBbIe TaHel ObL1 MocTaBieH B mbece «AlMman — Illonnman» Ha
MoTHB Kios1 «Kapa sxopra». Ilo e€ cinoBaM HHMKakUX MY>KCKMX TaHLIEB Y Ka3axOB HE ObLIO
(HeT UCTOYHUKOB O HAJIMYUU MY>KCKMX TaHIEB Yy Ka3axoB), a BIEPBbIE OHA YBHJIEJA TaHELl
Kapa opra B ucnojiHeHuH kazaxoB u3 Kwutas B CramOyne. Ilpodeccop KazHYU Tarxan
W3um He cTosb KaTeropuyHa B CBOMX BBICKa3bIBAaHUSAX — IO €€ CJIOBaM, TaHEIl Kapa »opra
HE 4YTO MHOE KaK HapOAHBIA TaHel «OyblH Ou» («TaHel CyCTaBOB»), a Ha3BaHUE «Kapa
KOpra» MPHUIENWIOCh K TaHIly IOCJ€ MOCTAHOBKU BBIIICYMOMSIHYTOW Mbechl «AWMaH —
Monman» B 1934 romy. Hcropuxk u stHorpad XKarma babanbikynbl oTMedaeT, dTO
COBPEMEHHBIN TaHEll Kapa *opra UCHOJIHIETCS] BOBCE HE MOJ MEJIOJANI0 OPUTHHAIBHOTO KIOS
«Kapa xopra», a npyroro ktos mnoj Ha3zBanuem «Cankypen» (ka3. Cankypen). Ilo ero
CJIOBaM, Kapa >Kopra JOJKEH ObITb MEIJICHHBIM U Pa3MEpPEHHBIM TAHIIEM, a HE OBICTPHIM U
MHTEHCUBHBIM, KaK 3TO MPOUCXOAUT oA menoauio «CankypeHa». EMy BTOpUT KaHauaaT
UCTOPUYECKUX HAyK Anumrasbl JlayjaeTxan, KOTOPbIA OTMEYAET, YTO COBPEMEHHAs! MEJOIUs,
MOJl KOTOPYIO MCHOJHSIOT Kapa >KOpry, HE 4YTO HWHOE, KaK BHUJIOW3MEHEHHAs MENOaus
«Cankypen» c¢ npoOaBieHHMEM OTpPHIBKOB u3 «OKap-xapa», co3laHHas il TOPXKECTB H
npa3gHUKOB. B cBsA3M C mpoTuBOpeYMBHIMU MHeHUsIMH O TaHue «Kapa »xopra» cpeau
HaceleHus, OIuH w3 okureneid KazaxcraHa mompocui MHUHUCTpa  KyJbTypbl H
cnopta ApbicTanOeka Myxameanyiibl MPOSCHUTh CUTYAIlMI0 CO CTaTycoM TaHIa. B cBoém
OTBETE€ MUHUCTP OTKA3aJCsl OT KaKUX-JIMOO 3asiBJICHUI 1O OBOY TaHIa, OO 3TO HE BXOAUT
B TOJHOMOYHS €ro MHUHHUCTEPCTBAa, M IIOCOBETOBaJ OOpPAaTUTHCS B COOTBETCTBYIOIINE
HWUW Munucrtepcra oOpazoBaHus 1 Hayku KazaxcraHa.

bamkupbl 111 BEepXOBOW €37bI HWCIIOJIB30BAIM TJIABHBIM 00pa3oM >KepeOIoB U
MepuHOB. OCOOBIM TOYUTAHUEM TMOJIB30BANKMCH Y OaIIKUp MHOXOAIBI - fopra. Bmepsbie o
«Kapa rpra» coobmaer akan. W.M.Jlenmexun, npennpunsBimuii B koHie XVII Beka,
nytemectBue o KOxxHomy Ypany. Yuensiit Ha3piBaeT «Kapa topra» Oamkupckoi necHei u
BCIIOMUHAET HEOOBIYHOCTH €€ HMCIOJHEHUS BO BpeMs Tys (MHpa): TECHS COMPOBOXKAANIACH
IUSICKAMU, TAHUYIOLIWE CTApajuCh «TEJIOJABUKEHUEM BBIpAXKATh CJIOBa, B IIECHE
conepxkammuecs.» CymecTByer Oamkupckas HapogHas necHs «Kapa ropra» (“Kapa ropra" —
“Boponoit unoxozen", “U€publid nHOXOIEN'"), KbICKAa-KIOH. JlereHaa u MHCTpyMEHTaJIbHbIC
BapuaHThl «Kapa topra» snepsbie 3anucansl C.I'.PribakoBbiM B 1894 ot kypauctoB bupranm
B 1. TemsicoBo Opckoro ye3na (HpiHe balimakckoro p-na bamkoproctana) u U.JlykmanoBa Ha
KananukonbckoMm 3aBojie W OMyOJWKOBaHBI B €ro KHHre “My3blka M TIECHU YPaIbCKUX
MyCyJbMaH ¢ o4depkoM ux Owita". [lyOnmkanus mecHW W JIETEHIbl €€ BapUaHThl €CTh Y
C.I'.PribakoBa B kHUTe «MYy3bIKa ¥ TIECHU Y PaJIbCKUX MYCYJIEMaH C O4€PKOM HX ObITay,- C-
10,1897, NeNe 110; 111., co cienyroomuM MpUMEUYaHHEM- 3TO JiereHnaa. «bpur y Goraroro
Oamkupa ChIH, KOTOPBIA BIIOOMJICS B JEBUILY W3 APYTOTrO CEJCHUs, POIUTENN MOCIEIHEH,
MIPENSATCTBOBAIM €0 BICUEHUIO U CTPOr0 OXPAHSIIA JOYbY.

Bnepsrie «Kapa topra» 3anmucan u oOpabortan nist rosoca u ¢poprenuano B 30-e TobI
XIX B. pycckum KOMIO3UTOpOoM A.ANsSObEBbIM, HaXOAMBIIMMCS B TO BpeMsl B
Open6Oyprcekoii cepuike. [locneayronue 3anucu «Kapa ropra» ocyniecTBiIeHbl OalIKUPCKUMU


https://ru.wikipedia.org/wiki/550-%D0%BB%D0%B5%D1%82%D0%B8%D0%B5_%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%85%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9%D1%86%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%B9%D0%BC%D0%B0%D0%BD_%E2%80%94_%D0%A8%D0%BE%D0%BB%D0%BF%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D1%8E%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D0%B8_%D0%B2_%D0%9A%D0%B8%D1%82%D0%B0%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BC%D0%B1%D1%83%D0%BB
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%D0%B8%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2
https://ru.wikipedia.org/w/index.php?title=%D0%91%D0%B0%D0%B1%D0%B0%D0%BB%D1%8B%D0%BA%D1%83%D0%BB%D1%8B,_%D0%96%D0%B0%D0%B3%D0%B4%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%BA%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D1%8B_%D0%B8_%D1%81%D0%BF%D0%BE%D1%80%D1%82%D0%B0_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B8_%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%BA%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D1%8B_%D0%B8_%D1%81%D0%BF%D0%BE%D1%80%D1%82%D0%B0_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B8_%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D1%85%D0%B0%D0%BC%D0%B5%D0%B4%D0%B8%D1%83%D0%BB%D1%8B,_%D0%90%D1%80%D1%8B%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%B8_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8_%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD%D0%B0
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komnozutopamu X.d.AxmeroBsiM, 3.I".Mcmarunossim, @.X.Kamaessim, JI.H.JIeGenunckum,
I'.3.CynelimaHOBBIM.

Kapa opra ObiTyeT M B CTUXOTBOpHO-Ipo3anyeckoi ¢opme. 3anucan B 1907
M.A.bypaneynoswim B n.Bepxue-UnwsicoBo by3synykckoro yezmga Camapckoil TyOepHUHU.
(KpacuorBapaeiickuit p-uH Openb. 00y.) ot Xacana bypanrymnoBa. BapuanTsl smoca moj
OJHOUMEHHBIM Ha3BaHUEM 3aIllCaHbl K.Mbspaonom, N.B.Canmwixoewim,
AM.Cynetimanosvim, I'.3.Cyneumanogvim u ap.

JlokyMeHTallbHO TIOJITBEPKICHHBIX CBeJeHUl o necHe u TaHie «Kapa Kopra» et Hu
y Ka3axoB, HU Y KUPTrU30B, HU y KuTaifrieB. OHO U MOHATHO, T.K. DJIEMEHTHI KYJbTYPhI U
UCKYCCTBa — peMeciio, TpaMoTa, TIeHWe, TaHIlbl U TAaHTOMUMAa Ha4MHAIOT (OPMUPOBATHCS Y
oceIbIX HapoAoB. OTIWYHBIM MPUMEPOM ATOTO MOXET CiIyxkuth bynrapusi B Tarapcrane,
rje Oyarapbl, paHO HayaBIIWE OCEIJIYIO KU3Hb, JOCTUIIU OOJIBIINX YCIIEXOB B KYJIbTYpe H
peMeciie. B Te To/bl HU y Ka3axoB, HU Y KUPTU30B HE ObUIO CTAOMJIBLHOM OCEIJION KU3HH,
€CTEeCTBEHHO M MYXKCKHUX TaHIeB. Takum oOpazom, nannabie akagemuka N.N.Jlenexuna u C.I'.
PribakoBa, maroT Ham TMojHOE TpaBo cumrtarth, 4To «Kapa IOpra» sBnsercs HCKOHHO
OaIIKUPCKON MECHEH, TaHIIEM U JIETEHIOM.

Heo6xonmumo ynmomsiHyTh, 4TO TEPBOHAYAJIBbHBIA TEMIT TECHHM U PUTM TaHIA ObUIH
CpPeIHEro TeMIla, OJHAKO B HACTOSINEE BpPEMs BCE HCIOJHHUTEIM HCIOJB3YIOT OYEHb
OBICTPBIN TEMII, UTO SIBJIICTCS UCKAXKEHUEM OpHUTHHANIa. Belb CIOBO 1Opra — o3Ha4aeT ajuTiop
WHOXOJIb - BUJI Oera Jomanay, T.€. Iopra — MHOXOJEI, JJIs OallKUPCKOHW JIOMmaad 3TO ObLT
penkuit Buj Oera. Texnuka Gera cBoeoOpas3Hasi, OJHOBPEMEHHO MEPEIBUTAIOTCS 00€ HOTH C
OJIHOW CTOPOHBI, 3TO PEAKHI aJUTIOp, OH XOPOUI JJIsl CIIOKOMHOM €3/l IO POBHOM MECTHOCTH.
Cpennsisi CKOpOCTb MHOXO[IIA MO POBHOM MECTHOCTH Okojio 10 KM/4ac, T.e. 3TO CpeIHui
temi. [lo ckopocTu amiopa camblii MEIJIEHHBI TEMII y HWHOXOAILA, 3aT€M pBICh, TJIE
ckopocTh Jomanu gocturaer 10 wm/cek., T.e. okoigo 36 Km/dac, nanee WAET Tajol C
Pa3IMYHON CKOPOCTBIO (€CTh BBIPAKCHHUE «AJTIOP 3 KPecTa») M CaMblii OBICTPBIN aJuTiop -
Kapbep.

U nocnennee. B 2015 rogy aBTop Ob11 neneratom |V BecemupHoro kypysnras Gamkup
coctosiBiierocst 21-22 Hosi6ps B Ype. A 22 HOsOpst ObLT HA TOCTAHOBKE HOBOTO CIICKTAKIIS B
bamkupckoM rocygapcTBEHHOM akajeMudeckoM TeaTpe apambl uM. M.I'apypu mo mwece
npamarypra T.I'apumnoBoit «MakteiMhbutbly, AOnsaii u Kapa ropra». DTOT CHeKTakib
caMOOBITHOE W YHUKAIbHOE SBJICHHE B HAIMOHAIBHON JpamMaTyprud, TEpepOKICHHE
JPEBHETO 3110Ca B OJMH U3 CaMbIX MOJIHBIX KaHPOB COBPEMEHHOI0 MY3bIKaJIbHOI'O T€aTpa B
0COOBIN CIICHHYECKH jkaHp. B cnekrakie (MIO3UKIT) B HEPa3phIBHOM €JIMHCTBE CIIMBAIOTCS
JIpaMaTHIeCcKoe, My3bIKaJbHOE, BOKAJIILHOE, XOpeorpadudecKoe U IIACTUIECKOEe UCKYCCTBA.
CornmacHo »3mocy, OXOTHUK AOJsid BimoOisieTcs B Jo4b MaceM-xaHa MakTbIMhbUTBLY
(ucnonusier Mpana @asznaeBa), HO HE MOXET >KEHUTbCA Ha HEW HU3-32 HEBO3MOXKHOCTH
BBITIATUTh KalbiM. Ero kons Kapa ropra ( Pycnman XaiicapoB) MOXMIIAET HEBECTY s
xo3siuHa. AOnsail (Aptyp Kynak0OaeB) mocssiiaer cBoemy HHOXoALy mnecHio Kapa ropra.
Crnekrakiib Ipoues ¢ OOJbIIUM YCIIEXOM.

Cnncok JJuTepaTypsbi:
1.JJ. A6upoB. A. Hcmamnos. «Kazaxckue HapojaHble TaHIb». Kazaxckoe roc.
N3paTenbcTBO XynoxkecTBeHHOM tuteparypsel. 1961. C. 160.
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2. C.PpiOakoB. My3blka U MECHU YpajdbCKUX MYCYJIbMaH; C OYEPKOM HX ObITa; C
kapToto Ydumckoil u OpeHOyprckoil ryOepHHH W TOPTPETOM OalIKupa-My3bIKAHTA.
HonoxxeHo B 3acepaHuu lcropuko-¢uionoruyeckoro otaeneHuss 9 supaps 1894 ropa.
Wznano: C-IletepOypr, Tunorpadus Mmnepatopckoir Axkagemuun Hayk. 1897. C 330. Un.
Hortsr.

3.  VHOoXomb—  BHA aIIOpa, 0c060e  JIBIYKCHHE JOUIAAM MM  JPYTOro
YETBEPOHOIOI'0 JKMBOTHOT'O, 3aKIIOYAOIIEECS B OJHOCTOPOHHEM IIEPECTABICHHUM HOT.
HNuHoxdaen — Jiomaab, OCHOBHBIM, €CTECTBEHHBIM aJUTFOPOM KOTOPOH SIBIISIETCSI HHOXO/Ib.
IIpu sTOM JIOmIaABR HA WIATY U PBICH NEPEIBUTAECTCS BHEPEN, NOAHUMAS Cpa3y IABE HOTH
KaKoi-nmubo cropoHbl. cTouHuk: cBOOOIHBIN JOCTYyN B Bukumneauu.


https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BB%D1%8E%D1%80
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YK 009
IOraii Baragucias EBrenneBuu
MaructpaHT Kadeapbl )KypHAUTUCTUKH
Kaparanaunckoro ynuBepcuteTa uMeHnu akajgemuka E.A. bykeTosa
(r. Kaparanna, Kazaxcran)

IMUPPOBU3ALUS - OCHOBHOM ®AKTOP, ®POPMUPY IO
COBPEMEHHOE MEJUAITIPOCTPAHCTBO

AnHotanus: HeiHe MBI Haxonumcsi B Toi Touke uctopuu, korqa CMU u B obmem
KOMMYHUKAIIUS TPETEPHEBAIOT OIIyTUMbIe M3MeHeHUs. HoBble mMenua cramu He MmpocTo
SIBJICHUEM, ONPEJCIIMBIICE HOBBIM (opMaT KOMMYHHUKAIIMU, HO M CTaJM HOBBIM MECTOM,
IPOCTPAHCTBOM, TJI€ Ta KOMMYHHUKAIUs OyJeT MPOXOAUTh. B 3THX yCIOBUAX HEOOXOIUMO
MOHUMATh, YTO MPOCTPAHCTBO U3 ce0sl MPEACTABISAET, KAK OHO BIIUSAET HA YEJIOBEKa U KaKUe
MPOIECCHl B HEM MPOTEKAIOT.

KuaroueBble cioBa: nudposuzaims, norpedienne nHGopMaIym, CoruaabHbIe CETH.

OnuuM W3, HABEPHOE, CaMbIX OYEBHJIHBIX SIBIICHUM COBPEMEHHOTO MOTpEOJICHHUS B
chepe Menua SBISCTCS TPEHH «IIU(DPOBU3ANUNY WM «TUKETATU3AMNNY). AYIUTOPHUS BCE
OoJbIlle TPEANOYUTACT MCIOJIB30BaTh LUQPPOBBIE WHCTPYMEHTHI i1 MOTpeOsIeHUs
HOBOCTEM.

Camo co06o#, y HOBOIO MeCTa KOMMYHMKAIMU (HOPMHUPOBATIUCH CBOM OCOOEHHOCTH,
XapaKTEepPHbIE YEPTHI.

[Ipodeccop menuarexnomoruit Ikomsl KynbTyphl, 0Opa3oBaHUs M YEJIOBEYECKOTO
pazButusi CreitHxapara Hbm—ﬁopKCKoro yHuBepcutera Paccen Holiman onmceiBan
XapaKTEPUCTUKU HOBBIX MeAua CIeAYOIUM 00pa3om:[1]

1. HoBbie Menua u3MeHsT hakTop 3HAYCHHs Teorpaduueckoro pacCcTOsTHUS.

2. HoBble TEXHOJOTHMH TPENOCTaBAT BO3MOXKHOCTb  YBEIUYUTh  CKOPOCTh
KOMMYHHKAIIHH.

3. HoBble Meana mo3BOJISAT 3HAYUTEIHHO YBETUYUTH 00BEM KOMMYHHUKAIIWH.

4. HoBble Meana Takke paciupsT BO3MOKHOCTH UHTEPAKTUBHOTO OOIIEHUS .

Taxke, HayuHblii HWHCTUTYT Reuters Bmecte ¢ OKCHOPACKHM yHUBEPCUTETOM
€XKETrOAHO MyONMKYIOT OTYeT MH(PPOBBIX HOBOCTEH, TNI€ OMHUCHIBAIOT COBPEMEHHBIC
TEHACHITNHN MOTPEOICHUSI HOBOCTEH B Pa3HBIX CTpaHaX, Ha pa3HbIX miuaTdopmax. Mcexons u3
OTYETOB MOYKHO HAaOJI0/IaTh KAaKUE€ W3MEHEHHs MPOTEKAIOT B MEAHANPOCTPAHCTBE, BUIECTH
pa3BHUTHE OMPEEICHHBIX TCHICHIIMN B acleKTe MOTpeOJIeHusT U BocupusTus Mmenua. Hroke
OyJIeT mpecTaBIeH CPABHUTEIBHBIN aHATN3 UX OTYETOB 3a 7 JIET.

Cormacuo oryety 2018 roma oOmuii TpeHA MCIOJIB30BAHUS COINMAIBHBIX CETEH IS
MOJYy4YE€HUSI HOBOCTEN HA HEKOTOPBIX PBIHKAX CTaJl CHUXKATHCS MOCIIE HECKOIBKHUX JIET POCTA.
IIpu »TOoM HaOmIOMANCA POCT HCMOJIb30BAaHUA MNPUIOKEHUW [Ji1 OOMEHAa M MOJIy4YeHUS
HOBOocTeW Takmx kKak WhatsApp. Tak ke, B Xoje Hu3y4deHHS ObUIO OOHAPYXKUJIO, UYTO
MOTpeOJICHHEe HOBOCTEW MOCPECTBOM TEJIECBUACHHS 11 OOJBIION YacTH PECIOHIACHTOB
SBJISIETCS OJHUM W3 BaXXHEUIIMX MCTOYHHKOB MOJTYYEHHS MH(OpPMALMK, OJJHAKO €KETOAHOE
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CHIW)KEHHE ayJUTOPUU TEIEBUICHUS MPOJIOJDKAETCA, YTO CTAaBUT IMOJ BONPOC Oynayliee
ITOTEHIIMAJIBHOE BIUSIHUE TEIEBUICHNS HA Ay AUTOPUIO B LIETIOM. [2]

HuTtepecHoir ocobeHHocThio B 2018 romy okaszaiock TO, YTO HECMOTPS HAa CHUKEHUE
noTpeOsIeHHs] HOBOCTEH 4epe3 KIIacCHUYeCKHE CPEelICTBa MacCcOBOM MH(OpMAIMM BO MHOTHX
CTpaHax COLMAJbHBIE CETH HE MOKa3bIBaJU CTPEMUTENBbHBIM pOCT HAa (OHE MOTpebdseHus
TEJIEBU3MOHHOTO KOHTEHTA, a HAMpPOTHUB OCTABAIMCH HA MPEXKHEM YPOBHE WJIM IaJaju.
Bompeku 3TOMy, B TO BpeMs Kak HEKOTOPBIE COIMAJIbHBIE CETH TEPsUIM KOJUYECTBO
MOJIb30BaTeNIel, APYyrue coluaibHble MIATPOPMbl KOMIEHCUPOBAIM ATOT PAa3pbIB B P
peiHKOB. ConuanbHbie ceTh U MecceHkepbl WhatsApp, Instagram, Snapchat ¢ukcupopaiu
pPOCT aKTUBHOCTH MHTEpECa MO0JIb30BaTeNIel B ACMEKTE MOTPEOIeHUs HOBOCTEH.

Oco6oe BauManue B 2019 roay ObLIO yJeI€HO Ha COIMalbHbBIE CeTH. Takke Kak U B
OpOLUIOM oAy OTMedalics TPEHJ Ha HMCIOJb30BaHHE OoJjiee MPHUBATHBIX IMIaThOpM s
pacrpocTpaHeHusi 1 ooOMeHa HOBOCTsAMH Takux kak WhatsApp. Takke oTmeuaercs, 4To B
3amajiHbIX CTpaHax couuanbHas ceThb Facebook Tepser cBoro momysisipHOCTh Kak miaTdopma
JUTSL TIOJTyYEHHUsI U OOMEHA HOBOCTSIMH, B TO BpeMsl Kak nonyJisipHocth WhatsApp u Instagram
pactétr. HecmoTpsa Ha 310 Facebook ocraércs ocHoBHO# muaTdhopMoi, COLMAIbHON CEThIO
JUIS1 IOJTy4E€HUs HOBOCTEH. [3 ]

2020 rox mokasall BHOBb pPacTylIMd TPEHJ Ha MOTpeOJeHHWE HOBOCTEH Ha pa3HBIX
mwiargopmax. CBsizaHo 3T0 ObUIO ¢ MaHaeMuen kopoHaBupyca. [loTpebieHue HoBOcCTEH
yepe3 oHyaiiH Tuiathopmel u TeneBuieHue B 2020 roay mokaszajgo 3HAYMTEIBHBIA POCT,
OonpIas YacTh ayAUTOPUM cowia i ceOs TeNeBUACHHE OCHOBHBIM HCTOYHHUKOM
uHdopmanuu. OgHAKO POCT TeleBU3MOHHON ayauTopuu B 2020 romay JUIIL HE HA JOJTO
CMSITYUT €ro OOIIMI HUCXONAIIMU TpeHJ mnoTpebiieHus. Mcmonb3oBaHue MEYATHBIX Meaua
BHOBb YMEHBIIWIOCH, €HI¢ OOJbIlIe CTUMYJIUPYS JIOJAeH K MOTpeOJeHUI0 HU(PPOBOTo
HOBOCTHOI'O KOHTEHTa.[4]

Hcnons3oBanue oHalH mIaTdhopM U COMANTBHBIX CETEH BCE TaK)Ke MOKA3bIBAJIO POCT
notpebyienns. Bo MHOTHX cTpaHaX MCIOJIb30BAaHUE OTKPBITHIX HIIA 3aKPBITHIX TPYIII, YaTOB
st oOmMena nHbopmManueit pacumpuiock. Mcnons3zoBanue cetn WhatsApp Takke 1mokaszaio
HEOOJIBIIION POCT B PsIjie CTPaH.

Yepes rom mocne Kpu3uca KOpOHAaBHUpYyca TPEHABl MOTpeOJieHne HOBOCTEH
neMoHcTpupoBan cxoxkue uepTel 2020 roma. Cpenn HUX, TEIEBU3MOHHBIE HOBOCTH
MPOJIOJDKAIHM TIOKa3bIBaTh BBICOKYIO CTENEHb MOTpeOsieHus y ayautopun. B To ke Bpems
noTpedsieHre MPOAYKIIMM TICYaTHBIX M3JATENbCTB MPOAOHKAIO TaaaTh B psl€ CTpaH
MIOCKOJIbKY BO3pOCia OOECIOKOCHHOCTh 3arpsi3HEHHs] I€YaTHOW NPOIYKIMU, a TaKKe
KapaHTHUHHBIE OTPAHUYEHUS POJOJIKAIN OCIOXKHATh IOCTABKY IMPOIYKIIMHU, TEM CAMBIM €IIIE
00JIbIIIe TIOTOJKHYB K TIEpeX0/ 1y Ha U POBbIC TIaTPOPMBI. [5]

Hcrnonp3oBaHne CONMANBHBIX CeTeH Kak Xaba JJisg MmoTpeOICHUs HOBOCTEH BCE TaKKe
ocraercs  momyisapHbIM.  Meccenmkepst  WhatsApp u  Telegram  mpomomxkator
JEMOHCTPUPOBATh MOMYJSAPHOCTh Yy ayJuTOpPUM Kak Mecra OOMEeHa U MOJy4YeHUs
uHpopmarmu. B To ke Bpemsi, KOT/1a KPYITHbIE HOBOCTHBIE W3/IaHUS M )KYPHAIUCTHI yACIISIIOT
BHuMmanne Tutatrpopme Facebook, wx mepekphiBaloT HOBBIE JHIla W aTbTEPHATHBHBIC
uctounuku ¢ miatpopm Tik Tok, Instagram, Snapchat. Taxke oTmedaercs, 4TO 4ETBEPThH
aynutopuu mosoxe 35 net nonszyercs miargopmoit Tik Tok, 7% ucnons3yroT miarpopmy
T71s1 TOTPeOJICHUST HOBOCTEHA.
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Otuer 2022 rojga moKaszal HHUCXOASUIMN TpeHI MNOTpeOJieHUsT HOBOCTEW dYepe3
TENEBUJICHUE W IE€YaTHbIE HU3JaHUSA, NPU 3TOM MOTPeOJEHUE HOBOCTEH dYepe3 OHJIANH
I1aTHOPMBI «HE BOCTIOJIHSAIOTY 3TY MYCTOTY, TO €CTh OTKAa3 MOTPEOUTEIIS OT TEICBU3UOHHBIX
Y MEeYaTHBIX HOBOCTEH HE O3HA4aJl BBIOOP 3TOM ayAUTOPUU B MOJIB3Y OHJIANH MIaTGOPM WU
COLIMANIbHBIX ceTel. YacTb ayAUTOPUHU PEANOYUTAET «U30€raTh» HOBOCTHU, TMOO MOIHOCTHIO
UTHOPUPOBATH MX. B HEKOTOPBIX CTpaHax MHTEpeC K HOBOCTAM ymnain Ha 12 % B mepuop ¢
2017 mo 2022 rox. OmHaKO MOCIE€ MUPOBBIX MOTPSICEHUM BOCHHOTO XapaKTepa CIPOC HA
TEJICBU3MOHHBIC HOBOCTH CTaJl MOBBIIIATHCH.[6]

B »TOT %€ Toj colMaNbHbIE CETU MOKa3bIBalOT CTaOWIbHBIN pocT. ColualibHas CeTh
Tik Tok cranoBurcs camoit OwicTpopactymiein miuatdopmoint oxBatuB 40% ayauTopuu B
npoMmexytke oT 18 mo 35 ner. Ilpu stom 15% ayautopun ucnonap3oBaiu miaatGopmy s
noTpebsieHnsT HOBOCTHOT'O KOHTEHTa. DTO HAa BOCEMb IMPOIEHTOB OOJIbIIE, YeM IOKa3aTelln
npouioro roga. Meccenmxkep Telegram taxxke B 2022 roay mokaszaid CTaOWJIBHBIA POCT
UHTepeca ayAUTOPHH.

Otuer 2023 roga o notpediaeHNH HUGPOBBIX HOBOCTEHM TOBOPUT O TOM, UTO ayAUTOPUS
Bce OOJIbIIE MPEANOYUTAET UCTIOIb30BaTh COIMATIbHBIE CETH, UHTEPHET, a TaKKe MIaTHOpPMBbI
ISl ToTpebsieHnst HOBOCTHOrO kKoHTeHTa. OTuer 2023 roja mokaszani, 4To pa3Hble COOBITHSA
IPONUIBIX JIET (BOMHA, KPU3UC) BCe OOJIbIlIe OKA3bIBAIOT BIMSHUE HAa MEpexo] Ha IU(POBbIE
1aTGopMBbl U OHJIANH CPeCTB MAacCOBOM nHGopManuH. [7]

Tpennbl motpebiieHHsT HOBOCTEH dYepe3 COLMAJbHBIE CETH TaKXe IOKa3bIBAIOT
BHYTPEHHIOIO CTPYKTYpHYIO TpaHchopmanuto. K npumepy, miarpopma Facebook Bce erme
OCTaeTcs OAHOW M3 CaMbIX 3HAYUMBIX IUIATHOPM, XOTS BIUSHUA MIATHOPMBI HA HOBOCTHOE
IPOCTPAHCTBO W >KYPHAIUCTUKY B OOIIEM MOKa3bIBAET CHIKEHUE 3a TOCIEIHUE TSTh JIET.
Aynutopust ot 18 no 24 ner npeanouutaet miatdopmy Tik Tok, a ee oxBaThl B HOBOCTHOM
CErMEHTE BBIPOCIIH €I1I€ HA MATh MPOLIEHTOB MO cpaBHEHHUIO ¢ 2022 rogom.

Tpaguuronnsie Meaua B 2023 romay Takke MPOAODKAIM IMOKa3biBaTh IMOTEPIO
MHTEpeca CO CTOPOHBI ayAUTOPUU B OOJBIIMHCTBE CTpaH. [Ipum 3TOM coluanbHbBIE CETU U
OHJIaiH TIaT)OPMBI, TaKXe, KaKk M B MPOLUIbIE TOAa HE BOCIOJHSIOT 3Ty IYCTOTY.
AyauTopus B 1IEJIOM MOKa3bIBa€T MEHBIIIYIO 3aMHTEPECOBAHHOCTh MPU OTKA3€ OT OJHOTO U3
dbopmaToB OTpeOICHUSI HOBOCTEH.

[Tpornecc mudpoBuzanuu Taxxke He odomen cropoHoi u Kazaxcran. B ctpane pacrer
YHCJIO TIOJIb30BaTeNIel MHTEpHETAa U COIManbHBIX ceTeil. [lo mamHbiM otueta Datareportal
KOJIMYECTBO MOJIb30BaTeNel ceth UHTEpHET B 2024 roay BbIipociio Ha 196 Thics4 4eloBEK U
cocTtaBmiio B 00miei kaptuHe 92% oT oOmiero konmuecTBa HaceneHws. B To ke Bpews,
KOJIMYECTBO IMOJIb30BaTENEH COLMATIBHBIX CETEN TaKKe BBIPOCIIO Ha 3.7 MUJIJIMOHA YEJIOBEK U
cocTtaBuiio 72% ot 0011ero koauyecTsa rpaxaaH B nepuod ¢ 2023 no 2024 roxa.[8]

Tennenunn menuanorpebiaenus B Kazaxcrane cxoxu ¢ mupoeiMu. Tik Tok, Tak xe,
KaKk ¥ B MHUpE, NTOKa3bIBaeT caMmblii BhICOKHM Temm pocta. B Kazaxcrane on coctaBun 35%
pocta ayautopuu. Poct uncna noap3oBaTenei, UCnoap3yomux Instagram, Beipoc Ha 16%. B
9TO K€ BpeMs conmanbHas ceTh Facebook Tepsier aynmuropuro Ha cBoeit uiardopme. JlanHbie
MOKa3bIBAIOT, YTO MOTEHIMANIbHbIE PEKJIaMHbIE OXBaThl ynanu Ha 21%, a pa3mep ayautopuu
cHU3WICS Ha 7%, YTO yKa3blBa€T HAa CHUIKEHHUE KOJMYECTBA aKTUBHBIX IMOJIb30BaTeNeh
mwiomanku. [Tnardpopma LinkedIn nmokaszana moTeHIMadbHBIM POCT PEKIAMHOTO OXBara Ha
17%, oaHako pOCT ayAMTOPUU C MPOILIOr0 Toja ocTaics Takum ke. ColMalibHas CeTh
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Snapchat Takxxe morepsiyia moTeHIMAIbHBIE peKJIaMHble 0XBaThl B Kazaxctane. OTMeTuMm ux
cokpaienue Ha 24%. OqHaKko KOJIMYECTBO MOJIb30BATENEH, KOTOPBIX MOKHO OBLJIO OXBAaTUTh
peKsiaMoii, ocTasioch Hen3MeHHbIM. CornranbHas ceTh X (ObIBIIAsI colUalibHAs ceTh T witter)
TaK)K€ TMOKa3bIBAET CHIDKCHHE MOTEHIMAIBHOIO OXBaTra pekigaMod. CHUKEHHE OXBaTOB
peknamori B 2024 romy coctraBuino mnoutd 17%. Takxke COKpaTUIOCh KOJUYECTBO
MOJIH30BATEIICH, KOTOPhIE MOTECHIIMAIBLHO MOTJM OBITh OXBaueHbl pekjiamou. KomuuectBo
TaKHUX IOJIb30BATENEN COKPATUIIOCh HA 658 ThICAY M COCTaBWIIO nazeHue Ha 67%. /laHHble He
MOKa3bIBAIOT YPOBEHb MOTPEOJICHUS HOBOCTEM 4Yepe3 COIMAIbHBIE CETH WJIM TMOUCKOBBIC
CUCTEMBI, OJHAKO SIPKO JIEMOHCTPUPYIOT MOTEHIIMAIBHBIN TIEPEX0]] ayAUTOpUN Ha IU(pOBLIE
1aTQOpMBI.

OTu mpolecchl MPOTEKAlOT U Ha Tepputropuu Kazaxcrana, 4Tro TOATBEPKAAIOT
UCCIIeIOBaHUs, MPOBEACHHbICE MEXAYHapoaHO opranmu3anuei Internews B 2019, 2021 u
2023 rony. WccnenmoBatenu HSTOW OpraHM3allMM  HM3YYUJIM OCHOBHBIE HCTOYHHMKH
uH(OpMalMK, KOTOPBIMU TMOJB3YIOTCA Ka3zaxcTaHipl. KMmu ObUl0 0OHApy»KEHO, dYTO
OCHOBHBIM HCTOYHHUKOM TOTPEOJICHHS HOBOCTEM B CTpPaHE SIBISIOTCS COIMAIBHBIC CETH.
Nudopmaruio u3 counansubix ceredt B 2019 u 2021 rogy nonyuanu 46% oOieit BHIOOPKH
pecnioHAeHToB, B 2023 romy 3TOT Mmokas3arteib BbIpoc 10 57%. BTopeIM mo momysisipHOCTH
HUCTOYHUKOM SIBJISIFOTCSI CAUThI M HHTEPHET-pecypchl. OJIHAKO MX MOMYJISpHOCTh ynana ¢ 53%
B 2019 nmo 43% B 2021 u 2023. [ToTpebnenue nudpopMammu yepe3 TEICBUICHUE OKA3aJIOCh
JUIIL HA TPEThEM MECTE MO TOMYJSIPHOCTH CPEAU OIPOIICHHBIX. TeIeBU3NOHHBIC
nokazarenu ynaiu ¢ 60% B 2019 no 30% B 2021. Onnako B 2023 roay 3TOT MOKa3aTelb
BeIpoc Ha 4% B 2023 roay (34%).

OTmeTuM, 4TO OJHMM M3 HCTOYHMKOB WH(MOpPMAIUU SBISIOTCS JIMYHBIE KOHTAKThI
YyelioBeKa. DTO MOTYT OBITh OOIIEHHE C JIPY3bsIMU, POACTBEHHUKAMH W KOJUIETaMHU IO
pabote. Jlons TUYHBIX KOHTAaKTOB cHU3WIACh ¢ 42% B 2019 no 22% B 2021. B 2023 roay
ATOT MOKazaTenab ocTaics cxoxuMm ¢ 2021 romom - 23%. Ha mocinenHem mecte cpeau
UCTOYHUKOB HH(popManuu sBisitoTcst “kiaccuueckue” CMMU, raszetsi, KypHamnsl, paano. B
2019 romy mons motpeOieHus uHGOpMAIMU uyepe3 TedartHble u3gaHus coctaBisuia 10%,
OPOLIEHT paauo coctasisil 6%. B 2021 romy 3Tu mokaszaTenu cocTaBisiiu 7% y medaTHBIX
m3nanud u 4% y paauo. B 2023 romy sTtH mokazatenu cokpatuiauch A0 4% u 3%
COOTBETCTBEHHO.

B pesynbrare uccrnenoBanusi Obla OTMEUYEHAa MHTEPECHAss 0COOEHHOCTh. B cpaBHEeHUN
C IOJIOOHBIM HCCIeIOBaHNEM, TIpoBeIeHHBIM B 2019 roxy, HaOmrogaeTcsi yMEHbIIIEHHE YUCITa
HUCTOYHUKOB WHPOpMAIMK, K KOTOpPhIM oOpamiaroTcss kazaxctanipsl. K 2021 romy
noTpebsieHre HOBOCTEH ¢ MOMOIIBIO TEJIEKaHaIOB CHU3WIOCH B /1Ba pasa (moutu 60% B 2019
roay 1 30% B 2021 rony), Ha 10% MeHbIe Ka3axCTaHIIBI CTAd OOpamaTbCcsi K UHTEPHET
pecypcam (53% B 2019 rony u 43% B 2021 roay), Ha 3% MeHbIlIe CTalau 0OpamaThCsi K
razeram u xxypHaiam (10% B 2019 rony u 7% B 2021 roay), a Takxke Ha 2% ynan UHTEpEC K
pagno (6% B 2019 tomy u 4% B 2021 roxmy). [loTpebneHne HOBOCTEH dYepe3 JTUYHBIE
KOHTAaKThI YEJIOBEKA TaK)Ke ynayuo nouty B aBa pasa (42% B 2019 rony u 22% B 2021 rony).
Takoe majgeHue MoTpeOJEHUs] HOBOCTEW 4epe3 Apy3ei, 3HaKOMBIX U POACTBEHHBIE CBS3U
CBA3aHO C TMpoHIeAlledl NnaHAeMHe KOpoHaBUpYCcHOM wuHGpeKuuu. EIUHCTBEHHBIM
HOBOCTHBIM HMHCTPYMEHTOM, KOTOPBIM HE TMOTEpssl HMHTEpeca MOJb30BaTelel, CTalu
conuanbHbie ceT (46% B 2019 u 2021 rony). [9]
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Mpbl mpoBenM HIEHTUYHOE HCCIENOBAaHME H3YYalollee HCTOYHUKH MOTpeOIeHUs
uH(popmaImm, a TaKxke ux reorpaduro. B uccnenoBanuu npuHsiau ydactue 93 yenoseka. U3
HUX 63.4% (59 uyenoBek) ABIAIOTCS KeHIIUHAMH, 36.6% (34 deloBeKa) SBISIOTCS
My>kunHaMu. Bce oHn ObLM pasnesneHsl Ha 4 BeIOOpku. Bribopka 1 - 46.2% monu ot 16 no
17 ner BxmouutenbHO (43 denoBeka), BbIOOpKa 2 - 36.6% mogu ot 18 mo 25 ner
BKITIOUNTENBHO (34 yenoBeka), BeIOOpKa 3 - 7,5% B Bo3pacTe oT 26 a0 35 et (7 4yenoBek) u
BbIOOpKa 4 - 9,4% B Bo3pacTe oT 36 u ctapiie (9 4enaoBek).

Ucxonsa u3 pesynbraToB ompoca, 98,9% HCHONb3ylOT B KauyeCTBE HMCTOYHUKA
MH(OpPMAIUU COLIUATIBHBIE CETH.

BtopsiM Mo momyJsipHOCTH MCTOYHHUKOM HWH(pOpMalu sBIsieTcs TeneBuaeHue. Nm,
KaK UICTOYHUKOM MH(popmalu noaszyerca 16,1% onpoineHHbIX.

Tperbe MecTO 1O MOMYJIAPHOCTH JENSAT Paauo M TedyaTHble u3fnanug 1no 3,2%
COOTBETCTBEHHO. SIpKOil TeHJIEHLIUEW SIBISETCS TO, YTO, HECMOTPsI HAa BO3PACTHYIO Ipymimy,
UCIIOJIb30BaHUE COLMAJIBHBIX CEeTell JUisi MOTpeOJIeHHs] HOBOCTEW MPEBBINIAET B Pasbl
OCTalbHble UCTOYHUKH UHPoOpManuu. B jgaHHOM BOmpoce PECHOHIEHTHI HUMENH
BO3MOKHOCTb OTMETUTh HECKOJILKO BAPHAHTOB OTBETA.

Cpenu reorpaguu MCTOUHUKOB MH(MOpPMAIMU OOJIBIIMHCTBO PECIOHICHTOB OTAaBajia
NPEINoOYTeHHE Ka3aXCTAaHCKUM UCTOYHHMKAM HHpopManuu. . 81,7% pecrnoHIeHTOB OTMeual,
YTO YUTAET Ka3aXCTaHCKHUE M3JaTeNbCTBa. 28% PECOHIEHTOB OTMEYAll, YTO YUTACT U3JIaHUS
OJKHETO 3apyOexbsi Takux kak Poccusi, Keipreizctan, Y30ekucran. 21,5% pecrnoHIeHTOB,
B TOM YHUCJI€ YATAIOT 3apyOe)KHbIC U3/IAHUS.

[Ipouecc mudpoBU3aIUM SBISETCS OYEBUIHBIM MPOIIECCOM, CBSI3AHHBIM C BHEJIPEHUEM
B Hally )KU3Hb HOBBIX TexHoiorud. OpHako wu3yyas Tmpouecc IUGPOBU3ALUU
MH(GOPMAIIMOHHOTO MOJIs BaKHA HE CKOJIBKO cama I poBu3aus Kak GeHOMEH, a U3y4yeHue
(akTOpa BO3IEMCTBHUS ITOTO MPOCTPAHCTBA HA YEJIOBEKA.

HoBeie TexHOMI0THN 06€3yCIIOBHO MPEAOCTABISAIOT HAM HOBBIE BO3MOKHOCTH, HO TaKKe
M CTaBAT TEpe] HaMH HOBBIE MPOOJEMBI M 3aJauyd. BBHUIY 3TOr0 KpUTUYECKH BaKHBIM
CTAaHOBHUTHCS BOMPOC HM3YUYCHHS] COBPEMEHHOTO HOBOCTHOTO IPOCTPAHCTBA, HEOOXOAMMO
MOHUMATh, KaKhe MPOLIECChl B HEM MPOTEKAIOT, KAaKUe MPOOJIeMbl B HEM BO3HUKAIOT, KAKOBBI
yrpo3bl B OTHOIICHWHM YEJIOBEKA M €ro IMCUXOJOTUYECKOTO 370POBbS B IMEPBYIO OUYEPEb.
[lornmanue NPOTEKAIOMIMX MPOILIECCOB JOJKHO MO UTOTY OYEPTUTh PAMKH BO3HHUKAIOIIUX
npo6JieM U cocoOCTBOBATh UX PELICHUSIM.

Cnmcok JJuTepaTypsbi:

1 Wikipedia. New Media. [OnekrponHslii pecypc] — Pexum pocryma:
https://en.wikipedia.org/wiki/New_media#Ethical_issues_in_new_media_research

2 Newman N. Overview and Key Findings of the 2018 Report // Reuters Institute
[DnexTponHbIi pecypc] — 2019 — Pexum JIOCTYyTIA:
https://www.digitalnewsreport.org/survey/2018/overview-key-findings-2018/

3 Newman N. Executive Summary and Key Findings of the 2019 Report // Reuters
Institute [DnexTponHbIi pecypc] — 2019 — Pexum JOCTyTa!
https://www.digitalnewsreport.org/survey/2019/overview-key-findings-2019/


https://en.wikipedia.org/wiki/New_media#Ethical_issues_in_new_media_research
https://www.digitalnewsreport.org/survey/2018/overview-key-findings-2018/
https://www.digitalnewsreport.org/survey/2019/overview-key-findings-2019/

«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

4 Newman N. Executive Summary and Key Findings of the 2020 Report // Reuters
Institute [OnexrponnbIii pecypc] — 2020 — Pexum JOCTyTIA!
https://www.digitalnewsreport.org/survey/2020/overview-key-findings-2020/

5 Newman N. Executive summary and key findings of the 2021 report // Reuters
Institute [OnexrponnbIii pecypce] — 2021 — Pexum JOCTyTIA!
https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2021/dnr-executive-summary

6 Newman N. Overview and key findings of the 2022 Digital News Report // Reuters
Institute [OnexrponnbIii pecypce] — 2022 — Pexxum JOCTyTIA!
https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2022/dnr-executive-summary

7 Newman N. Overview and Key Findings of the 2023 Digital News Report // Reuters
Institute [OnexrponHbIii pecypce] — 2023 — Pexum JIOCTyTIA!
https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2023/dnr-executive-summary

8 Kemp S. DIGITAL 2023: KAZAKHSTAN. // Datareportal [Dnexrponnsiii pecypc]-
2023- Pexum J0CTyTIA: https://datareportal.com/reports/digital-2023-
kazakhstan?rg=Kazakhstan%20

9 COIII/IOHOFI/I‘IGCKOG HCCIICA0OBAHUC 110 MC}II/IaHOTp€6JI€HI/IIO n
MeauanH(pOpMaIlMOHHOW TpaMOTHOCTU B cTpaHax LleHTpanbHOU Asum [DIeKTpOHHBIN
pecypc]- 2021. C.4-6. -Pexxum JOCTYyTIA:
https://drive.google.com/file/d/1eisEUbjkPUHN8yljq_9RqtSGKuie6ANs/view


https://www.digitalnewsreport.org/survey/2020/overview-key-findings-2020/
https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2021/dnr-executive-summary
https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2022/dnr-executive-summary
https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2023/dnr-executive-summary
https://datareportal.com/reports/digital-2023-kazakhstan?rq=Kazakhstan%20
https://datareportal.com/reports/digital-2023-kazakhstan?rq=Kazakhstan%20
https://drive.google.com/file/d/1eisEUbjkPUHn8yljq_9RqtSGKuie6ANs/view

«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

Central Asian
Scientific
Journal

YK 347.1
XomuH Pycian BuranbeBuu
MarucTtpaHr,
¢unonornyeckuit paxynbrer, Kageapa KypHaTUCTHKH,
KaparannuHcknii Hay4yHO-UCCIEN0BAaTENBCKUN yHUBEpCUTET UM. E. A. bykeroBa
(r. Acrana, Kazaxcran)

3THKA Y IIU®POBOM CJIE]]

AnHoTanusi: CTaThs TOCBSIIEHA HCCIICAOBAHUIO ATHYECKHX AacCHEKTOB IU(POBOro
ciena W IpUInIecKo OTBETCTBEHHOCTH 3a IMOBEJICHHE B UHTepHeTe. PaboTa moauepkuBaet
BaXXHOCTh OCO3HAHUS TOCJECACTBUN JAEHCTBHI MOJIb30BaTeei B IUPPOBOM cpejie, a TakKe
HEOOXOJUMOCTh BHEJPEHUS JTHUYECKUX HOPM, KOTOpbIE TIOMOTYT CHHU3UTh PHUCKH
KuOepyrpo3, KuOepTpaBiu U 3J0ynoTpedieHus AaHHbIMU. B pamkax wucciaegoBaHus
aQHAJIM3UPYIOTCS peajbHbIe TMPUMEPHI, IMOKAa3bIBAIOIIUE BIHMSHUE IM(POBOro cieaa Ha
COLIMANIbHYI0 M TpodeccroHanbHyo Xu3Hb. Ocoboe BHUMaHUE yAenseTrcs pa3padboTke
pEeKOMEHIAIui 17T MUHUMHU3AIUU UQPPOBOro cieja M 3alluThl KOH()UICHIIMATHLHOCTH B
uHTepHeTe. MccenoBaHue HalpaBIeHO Ha MOBBIIIEHUE OCBEAOMIIEHHOCTH IOJIb30BATENEN U
dbopmMupoBaHue KyJbTyphbl OTBETCTBEHHOT'O TIOBECHUS B ITU(POBOM MIPOCTPAHCTBE.

KiaiwueBble ciaoBa: 3Tuka, mUppoBOM cliell, KOHOUICHINATHHOCTh, HOPHUINYECKAS
OTBETCTBEHHOCTbH, COLIUAJIbHBIE CETH.

AKTYaJIbHOCTh TeMbl OOYCIIOBJIGHa MHOXECTBOM (haKTOpOB, KOTOpbIE Ha
CETrOAHSAIIHUIN JIEHb SIBISIOTCA JJIsl COBPEMEHHBIX JIIOJAEH KIO4eBbIMU. OIWH U3 TJIaBHBIX -
yBeJIU4YeHNE IUPPOBOTO B3aUMOACHCTBHS.

Tema coenuHSET TpU CTEP)KHEBBIX aCIEKTa: ITHKY, ITU(POBON Cle] U FOPUINIECKYIO
OTBETCTBEHHOCTb. B TO Bpems, Kak psij y4YEHBIX H3y4aeT 3TH BOMPOCHl pa3lesibHO, HE
00BbeIUHSS UX B €UHYIO KOHIICTIIHIO, MBI TpeIjlaraéM B3TJISHYTh Ha 3TOT IPOIECC ¢ TOUYKU
3pEeHUS 3TUKU U JIMYHON OTBETCTBEHHOCTH.

Ileab naHHOW HAYYHOU CTaThbM 3aKJIIOYACTCS B HCCICIOBAaHMM M OOOCHOBAaHHU
OTBETCTBEHHOCTH 3a JCHUCTBHUS M BBICKA3bIBAHUS MOJIb30BATENICH B MHTEPHETE, a TaKXKE B
pa3paboTKe peKOMEeHIalui Il STUYHOTO TIoBeneHus B MIHTepHere.

[ToBBITIIEHWE OCBEAOMIIEHHOCTH B OO0JACTH 3THKH B HHTEPHETE CIOCOOHA IIOMOYb
COBPEMEHHON MOJIOIEKH, UCIIOIB3YIOMIEH COIMAIbHBIE CETH, MECCEHKEPhI, POpyMBI IS
oOmeHnsi, paboThl, OOYYCHHS W CAMOBBIPAKCHHS 3alIUTUTBCS OT HEXKEIATCIbHBIX
MOCJICACTBUH.

[IpakTKa TMOKa3bIBAE€T, YTO BO3MOXHOCTBIO IS KHOEPXYJWTaHOB COBEpIIATh
JEHUCTBHS B CETH SBJISCTCS aHOHUMHOCTB, YTO YacTO CIIOCOOCTBYET OC€3HAKa3aHHOCTH 3a
TaKWe SBJIICHUS, KaK KHOepTPaBJIs, SI3bIK BPAK/IbI, paclpocTpaHeHue GperiKoBoi nHMOOpMaIHH
¥ OHJIAWH-MOIISHHUYECTBO.

PaccmoTrpum mpuMep TOro, KakKk MOXET NPOSBIATHCS HHTEPHET-aKTUBHOCTH
HapylLIMTEeNIed Ha TPUMEPE
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O6pamasice k aeny Banepuu BonoauHoii, HaM cooOiaercsi, 4To €€ OBIBIIHMM MapTHEP
MCIIOJIb30BaJI JIMYHBIE JAHHbIE MOCTpaAaBIIed s co3gaHus (anplIMBBIX Hpoduiieid B
COIICETAX U OTIPABIIUI YIpo30il cmepTH [1].

[lono6HbIe cydan MOKa3bIBaOT (AKT, YTO MHTEPHET-IIPECIEIOBAHUS MOTYT HaHECTU
KEPTBAM KaK INCUXOJOTMYECKHUM, TaK U COLMAIBHBIN Bpel, U TpeOyloT BMEIIAaTeIbCTBA Ha
3aKOHOJATENIbHOM YPOBHE.

B snoxy uudpoBuzanuy JIIOAM YAaCTO HEJOOLIEHMBAIOT, KaK OCTaBJICHHBIE B CETU
JaHHbIe (IOCTHI, KOMMEHTapUH, PoTorpaduu) MOryT MOBIUATh HA UX PEMyTALUIO, KaApbepy
WIN JaXke CyJIeOHBIX pa30upaTenbCTB, odToMy pekomenaauuun FOHUCE® o 6opwbe ¢
MpPECIICIOBAHUSIMH U M3/ICBATEIbCTBAMHU B MHTEpHETE [2] HEOOXOIUMOCTh B M3YYCHUHU ITOM
TEMbl CIOCOOHBI HE TOJBKO TOMOYb H30€XKaTh HEXKEIATENbHBIX KOHTAaKTOB U
CTOJIKHOBEHUM, HO TAKXKE MTOMOYb 3aLIUTUTh CE0s B Cilydae HHTEPHET-YTPO3bI.

B snoxy uudpoBuzanuu JIOAM YacTO HEJOOLIEHMBAIOT, KaK OCTaBJIEHHBIE B CETU
JnaHHble (TIOCTBI, KOMMEHTapuu, (GoTorpadguu) MOTYT MOBIUITH HA UX PEMYTAIUIO, Kaphepy
WIH Jaxe CyAeOHBIX pa30uparenbCTB, MOATOMY HEOOXOJMMOCTh B M3YyUYEHHUU ITOU TEMBI
CrocoOHa HE TOJIbKO MOMOYb M30€KaTh HEXENATeNbHbIX KOHTAKTOB M CTOJIKHOBEHUH, HO
TaK)Ke MOMOYb 3aIIUTUTh Ce0s B CIIyyae HHTEPHET-YTIPO3bI.

[IpaBoBasi OTBETCTBEHHOCTb 3a HApyIICHUS TMpaBUJ B HWHTEPHETE OXBATHIBAET
IMIUPOKUN CHEKTP NEHCTBUMU, TaKUX KaK TpaBis, 3aBEAOMO JIO)KHOE OOBHHEHHE YEJIOBEKa B
4EM-1TN00, HE3AKOHHBIN TOCTYN K 3aCEKPEUEHHBIM JIAaHHBIM WJIHM JTAHHBIM, 3a0JI0KUPOBAaHHBIM
Ha TEPPUTOPHU JTAaHHOW CTpaHbl, pacpocTpaHeHue BpenoHocHoro [10 (Bupycsel, MaliHEpPHI U
T.J.) W ApYTHUE.

AJMUHUCTpaTUBHAS OTBETCTBEHHOCTH 3a pacnpocTpaHenue ¢pelkoBoi HHPpopMaluu B
MHTEpHETE CTAaHOBUTCA HEOOXOAMMOM, OCOOCHHO C Y4Y€TOM pOCTa 4YHCIa MOJIb30BaTelen
COIMAIbHBIX ceTe " MECCEHI)KEPOB.
Hampumep, 6morep m3 Kocranalickoit obsactu Obu1 omrpadoBaH Ha 77 ThICSY TEHre 3a
nyOIuKaluio JIO)KHOW WHGOpPMAIMM O TOHHUPOBKE JOOOBBIX CTEKON aBromobOmiein. Cyn
OTIPENICIINII €T0 ICUCTBHUS KaK paclpoCTpaHEHUE JIOKHON HHPOPMAIIUU, CIOCOOHON BBOJIUTH
Jofe B 3201y K IeHHE u HapyIIaTh OOIIIECTBEHHBI  MOPSI0K [3].
B nepuon manpemun COVID-19 B Ka3zaxcrane akTUBHO paclpOCTPAHSIIUCh JIOMKHBIE
YTBEPAKACHUS O BAKUMHALMM, YTO CTaJO IMOBOAOM MJISI psiia aAMUHUCTPATUBHBIX IE€H U
myOJIMYHBIX OMPOBEPIKEHUM HA YPOBHE rocynapcTtna [4].

Cnenyer oTMeTUTh, uTO B Ka3zaxcTaHe Takke 3a paclpOCTPaHEHHUE 3aBEIOMO JIOKHOM
uH(pOpMAIHN TIPEyCMOTPEHa YroJOBHAS OTBETCTBEHHOCTh B COOTBETCTBHH C YTOJOBHBIM
KojziekcoM (cTaThs 274, ). Hakazanue MokeT BKIIOYATh MITpadbl, HCIIPABUTEIbHBIEC PAOOTHI,
OrpaHUYEHUE CBOOOABI WIHM JaXe TIOPEMHOE 3aKII0YEHUE, B 3aBUCUMOCTH OT TSXKECTU
nociencteuid. Eciam pacnpoctpanénnas mHbopmaius mpuBeia K 3HAYUTEIBHOMY yIIepOy
WM UMeNa TSKKWE TOCIEICTBHSI, BHHOBHOMY TPO3UT JI0 TSTH JIET JIMIEHUS CBOOOJBI, a B
YCIOBUSIX YPE3BBIYANHOTO MOJIOKEHUSI UJIM BOGHHOTO BPEMEHU CPOK MOYKET YBEJIHMUUBATHCSA
710 CEMH JIET.

PazHuiyy agMUHUCTpaTMBHOM W YIrOJOBHOW  OTBETCTBEHHOCTBKO B  Cllydae
pactpocTpaHeHHs] HEeAOCTOBEpHOUW mMHpopManmu pasbsicHM B ['eHepanpHOi [Ipokyparype
PK:

«3aMeCTHUTENb TeHEPAIBHOIO IpoKypopa KaHIoc YMupanneB YTOYHWII, YTO HMCXOAS W3
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XapakTepa, CTENEeHH M crocol0a mpaBoHapylleHus, AeicTByromas ctathsa 274 YK PK —
"PacnpocTpaneHue 3aBeIoMO JOXKHOM MHpopmanuu" — u ruianupyemas craths 456 KoAll
PK ornnuarorcss Mexnay coboil mocieacTBusiMU. JIJisi MpUMEHEHHsI YTOJIOBHOM CTaThU Y
HapyleHus: JOJKHBI OBITh IMOCIEICTBHUS B BUAE CyUIECTBEHHOro Bpena. Hampumep, 3to
HapylleHUWe TpaB M CBOOOJ YEJOBEKa WM OpraHu3aluu, OOILIECTBEHHOTO NOpsAJIKa,
JIOBE/ICHHE TOCOPTaHOB JI0 COCTOSIHUS, TPU KOTOPOM OHU HE MOTYT (PyHKIIMOHUPOBATHY [5].

B HBIHEIIHUX peanusX CYLIECTBYET PHUCK CTaTb OOBEKTOM TpaBIH 3a CBOM CTapble
KOMMEHTAapUU M TOCTBI, KOTOPBIE SBISAIOTCA IPOBOKALMOHHBIMH, HETOJIEPAHTHBIMU WIH
BOBCE OCKOpPOUTEIbHBIMHU. JlpyrMMH CcJIOBaMH, CYIIECTBYET BO3MOXHOCTb HalTH H
BBIUKCIUTD YEJIOBEKA M0 «IIUPPOBOMY CIIEIY».

Urtanbsackuit yuénsiilt Jlrounano dnopunmu paccMaTpuBaeT KOHIEHIUIO LHPPOBOTrO
ciela M 3TUYECKUE MpoOJeMbl, CBSI3aHHBIE C €ro CO3/JaHMeM M HcrHojb3oBaHueM. OH
CUMTAET, YTO «LU(PPOBOH CIEa — 3TO COBOKYIMHOCTH JIAHHBIX, OCTABIIIEMbIX MOJIb30BATEIEM
B MpOIECCEe B3aUMOACHCTBUS ¢ IIU(GPOBON CpeIoif, KOTOPhIE MOTYT OBITh UCIOJIb30BAHBI JJIS
aHanM3a TMOBEIEHUsA, (HOPMHUPOBAHUA pENyTallMd W MPUHATHS peHieHuil o OyayiieM
yenoBeke». Ounocod MmoguepKuBaeT, 4TO «ITH JAHHBIE CTAHOBSATCA YACThIO «UHPOCHEPH»
— HOBOro WH(OPMAIIMOHHOTO MPOCTPAHCTBA, KOTOpOE TpedyeT 3TUYECKOro Mojaxoja K
yhnpaBlieHNI0 HHpopManuen» [6].

OagnuM #3 NPUMEPOB KOH(IIMKTOB, CBA3AHHBIX C LU(POBBIM CIEAOM, SBISETCS
CUTyallUsi ¢ TIOCTOM B MecceHmmkepe Twitter ot Jkactun Cakko u €€ HeynadHas IIyTKa B
aapec adpukanckoro Hacenenusa [7]. Crneayer oOpaTuTh BHUMaHUE HA TO, YTO IUGPOBOIA
cien (B JaHHOM CJy4yae CKPHHILIOT) OCTaeTCA Jake Mociie YyIaJIeHHs MOCTa. JTO CTaBUT
BOMPOC O HEOOXOAMMOCTH OCO3HAHHOTO MoAXoAa K myOnukamusm B uHTepHeTe. Ciydaid
JEMOHCTPUPYET, KaK JUYHOE BBICKA3bIBAHUE MOYKET HCIOPTUTh PEMYTAIMI0 HE TOJIBKO
MOJIb30BaTeNsl, HO U ero paboronarensi. CoBpeMEHHOE 00IIEeCTBO TPEOYET OT COTPYIHUKOB
coOmroieHus MPO(PeCCHOHATBFHOM TUKH 1aK€ B TUYHBIX COLICETSAX.

Hcxoas u3 3T0ro Mbl MOYKEM BBIICIIUTH HECKOIBKO MPOOIeM:

1). Hepenxo nndopmanus, momagaromas B uHpochepy, myOoIuKyeTcss BHE KOHTEKCTa
WIM HMHTEPIPETUPYETCS HCKAKEHHO, YTO, Jaxe Oe3 370ro ymbIcia, MNPUBOJUT K €€
UCIIOJIb30BAHUIO B CUTyalUsAX, I KOTOPbIX OHA HE MpeJHa3Hadyallach, BbI3bIBAs
HENpeIHaMEepPEHHBIE MOCIEACTBHS, KOTOPhIE HEBO3MOXKHO OBLIIO MPEIBUICTS.

2). TloTepst KOHTPOJISA HaX TUIHON MHpopMmarueit. [Top30BaTen 4acTo He MOHUMAIOT,
Kak paboraeT wUU(POBOM clel, UTO IMOJHMMAET BOMNPOCHI O TMPO3PAYHOCTH U
uH(GOPMUPOBaHHOM coryacuu. Crenyer OTMETUTh, YTO OTBETCTBEHHOCTh 3a CO3/aHUE U
UCIIOJIb30BaHUE IU(POBOTO Ciela JISKUT KaK Ha TOJb30BaTeNsAX, TaK U Ha Tuiatdopmax,
KOTOpBIC 00pabaThIBAIOT JIAHHBIC

CrnenyeT OTMETUTh, UTO AJISl Pa3bsICHEHHsI O TOM, YTO Takoe «UHu(pPOBOU cien» U u3
yero oH (popmupyetcs, B Poccun, Hanpumep, cymiectByeT «JIura bezonacunoro MuaTepueray -
OpraHu3anus, HalpaBlIcHHas Ha LeH3ypupoBanue cetu HMuatepner. B cratee JIBU o
(G pPOBOM cJie/ie TOBOPUTCS TaK: «JaXKe €CJIM Thl PEIIMIIb HUYETO HE MyOJIMKOBaTh, HUYETO
HUKOMY HE MHCaTh, IPOYUTAHHBIE U POCMOTPEHHBIE MOCTHI Oy1yT (POPMHUPOBATH UCTOPHUIO
TBOEH akTUBHOCTH B MHTepHeT» [§].

B cratee "Destructive Power of Digital Footprints" na caiite The Zimbabwe
Independent u3ywarorcst pasHbie CTOpOHbI W A(@PeKTbl BIMSHUA LU(POBOro cieaa Ha
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JUYHYIO ¥ OOIECTBEHHYIO KU3Hb, B TOM YHCIJIC KOH(JIUKTHI, BOSHUKAIOIINE B UHTCPHETE U3-
32 HEATHYHOTO MOBECHHUS TOTH30BATEICH 1 HEBHUMATEILHOCTH K COOCTBEHHOMY CIIETY.

Hampumep, myOaukanys Takoro KOHTEHTA, KaK MPOBOKAIIMOHHBIE KOMMEHTApUU WU
dotorpadun, MOXKET MNPUBOJUTH K CEPbE3HBIM COLUAIBHBIM U NPO(PEeCcCHOHATHLHBIM
nociencTusaM. PaGortonarenu, oOpa3oBaTelbHbIE YUPEKACHUS U JaKe IMOTEHIMAJIbHBIC
napTHEPHI 9aCTO MPOBEPSIOT IU(PPOBOH CIlIe]] YeTOBEKA.

[ToaToMy Ham TpemjiararoTCsi CTPATeTUH, YTOOBI MMOMOYh MHUHHUMH3UPOBATH PHCKHU.
YianeHue KOMIPOMETHPYIOIIETO KOHTEHTA, TIIATEIbHOE YIIPABICHHWE HACTPOMKaMuU
MIPUBATHOCTH M OCO3HAHHBIN IMOAXOJ K MyOJIMKAIMAM — KIIFOUEBBIEC ACIEKThI 3aIlUIEHHOTO
yeJioBeKa [9].
Hepenko B ceTH MBI MOXEM IMPOYECTh O CUTYyalMsIX, KOrja KOMIIAHWW WU OpraHU3alnd
pemraroT He o0ecreynuBaTh MOJDKHYIO 3allUTy MHTEPHET-JAaHHBIX, YTO MPUBOIUT K YTCUKE
JUYHON WH(OPMAIUU HE TOJBKO KJIMEHTCKOW 0a3bl, HO U COTPYAHUKOB dTHUX OpPTraHHU3aIUH.
DTO MOXET BBI3BaTh PEMYTAIMOHHBIE TOTEPU KaK y KOMIIAHWW, TaK W Y YaCTHBIX JIMII.
Hampumep, yreuka gaHHBIX MMOJIB30BATEICH COIMATBHONW CETH WJIM OHJIAMH-Mara3uHa MOKET
NPHUBECTH K IOPUINYESCKOMY BMEIIIATEILCTBY U BO3MEIICHUIO yIliepOa MoCTpa aBIIkiM.

BupTyalibHBIE TPOCTPAHCTBA MPEIOCTABISIOT HAM BO3MOXKHOCTh CO3/1aBaTh IIU(PPOBHIC
UJICHTHYHOCTH, HHAYE TOBOPS «aBaTaphl», KOTOPHIE MOTYT OBITh MCIIOJIb30BaHbI MMPOTHB HAC
B pPCAIBHOW JKU3HH, YTO TOTYEPKUBACT HEOOXOIUMOCTh OCO3HAHMS PUCKOB M TIOCIICICTBUN
B3aMMO/ICHCTBUSA B IM(POBOH cpee.

[IpumMepoM MOTYT CIYKUTh Clydad KMOepOyJIJIMHTa WM TPaBJIM, KOTJA JOXKHBIE WU
UCK)KEHHBIE JaHHBIE O YENOBEKE PAaCIpPOCTPAHSIOTCS B HMHTEPHETE, HAHOCS YHIepO ero
penytanuu. KoHMIUKT BO3HHMKAET, KOTJa YEJOBEK TEepsieT KOHTPOJb HaJ COOCTBEHHBIMU
JAHHBIMHM, U 3TO MOJKET NMPUBECTU K COLMAIBHON H3OJIALMHU WU JaXKe K HOPUAMYECKUM
TIOCIICJICTBUSIM.

Bueapenne 1m@poBBIX TEXHOJOTHM HE TOJIBKO TIpeodpasyer nporiecc
KOMMYHHUKallui, HO U (OpMHUPYET HOBBIE TpeOOBaHUS K pe3yJibTaTaM HH(POPMAIMOHHBIX
COOOIICHUI B CETHU, K KOMIIETEHIIMSM W HaBbIKAM, HEOOXOIWMBIM I KU3HU B HOBOM,
U(GpPOBOM, MHpE. OTH HU3MEHEHHSI COMPOBOXKIAIOTCS CHENUDUUECKUMH ITHUYECKUMU HU
IIPaBOBBIMHU MPOOJIEMaMHU.

B 3axmrodenue mpencTaBiieH CMHCOK PEKOMEHJAIMi, HAMpaBICHHBIX HA COXpaHEHUE
KOH(UICHIINATbHOCTH, 3allUTy OT KHOepTpaBiIM U IIaHTaXa, a Takke Oe30macHoe
ncnoiab3oBanue MHTepHera.

Jlnst o6ecniedeHust KOHPUIECHITUATHBHOCTH:

1. Heo0xoammMo yMEHBIIUTH KOJUYECTBO HWHGMOpMAnMu O cebde, a HUMEHHO -
MCITIOJIb30BaHUE TICEBIOHUMOB, 3aCEKPEUCHHOCTh MEPCOHANIBHBIX JaHHBIX (JIOMAITHUM ajpec,
HOMEpa TIOKyMEHTOB, (prHaHCOBast HHGOPMAIIHS H T.1T.)

2. XopomuM 11aroMm OyJIeT CO3/IaHWe YHHKAJIBHBIX Tapojeil JUisl KaKIOTO aKKayHTa.
[Taponu gOmKHBI coepKaTh OYKBBI PA3HOTO PETUCTPA, TUGPBI U CUMBOJIBI.

3. TIpoBepka HACTpOeK KOHMUICHIIMATHHOCTH B COIMAIBHBIX CETSAX W MECCEHIKEpax
¥ OTpaHWYEHUE JIOCTYyTMa K MOCTaM JjIsl He3HAKOMIIEB (3aKphIThIA akkayHT B MHCTarpam wim
BK, nanpumep)

JIist MuHIMEI3anun MPOBOTO Cliea:
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1. He pexomeHnayercs NpeaOCTaBISATb CBOM JaHHBIE TaM, /1€ 3TO HE Tpedyercs.
Jlyumnm crioco6oM OyZeT UCIOJIb30BaHUE PEKUMOB AaHOHUMHOCTH B Opay3epax, HO CIEeIyeT
MIOMHUTB, YTO U OHU HE SBJISIOTCS «IaHalleei» oT LU(POBOTro ciena.

2. Ilpexxne yem myOIMKOBaTh 4YTO-TMOO B HHTEpPHETE, HEOOXOAMMO MOAYMAaTh O
BO3MOXHBIX TocneAcTBUsX. ClieqyeT MOMHHUTb, YTO JIIOOOH yJanéHHBbIA KOHTEHT YacTo
coxpaHnseTcs B apxuBax. Kak ynomuHanocek panee, Jlura be3onacHoro MHTepHeTa ykazana,
YTO «UHTEPHET MOMHUT BCE» U «BCE, UTO OAHAXIbI nonano B MHTepHeET, ocTaeTcs Tam
HaBCErJa U yJaluTh 3TO HEBO3MOXHO» [8].

3. Perynsippo He0oOXOAMMO NpPOBEPATH CBOM AKKAYHThl M YyAalsATh HHGOpPMAIHIO,
KOTOpasi 0OoJIbIIE HE aKTyallbHA UM MOKET ObITh MCIOIb30BaHA MPOTUB MOJIB30BATEIIS.

Jjist mpejoTBpalieHust TPABIIM U IIaHTaXa:

1. Cnenyer uzberarb CHOpPHBIX ITUCKYCCUW C He3HaKOMIaMH. B ciydae moObIx
IPOBOKAIIMI HEOOXOUMO COXPAHITh HEUTPATUTET U HE OTBEYATh arpECCUBHO.

2. Ecnu BoigBisieTcsl (DakT TpaBiIM WM YTPO3, PEKOMEHIYETCS] HEMEIJIEHHO COOOUTUTD
aJMUHUCTPALIUU MIAaTHOPMBI U COXPAHUTH JOKA3aTEIbCTBA B BUJI€ CKPUHIIOTOB, COOOIIEHUN
U T.JI.

3. JInunble TeMbl Jydliie 00CYK/1aTh B MPUBATHBIX OeceiaX U TOIbKO C TPOBEPEHHBIMU
JOJIbMU.

B ycnoBusix pazButus nuppoBbIX TEXHOJIOTHUN, OTBETCTBEHHOCTH 3a MOBEACHUE B CETU
CTAHOBUTCSI KJIIOUEBBIM AacleKTOM oOecreueHus 0e30macHocTd B HUGPOBOM  cpeje.
HccnenoBanue noguepkuBaeT HEOOXOIUMOCTh OCO3HAHUS IOCIEACTBUI LUPPOBOTO cienaa,
TUYHOI'O TNOBEIECHMS U IOPUAMYECKOW OTBETCTBEHHOCTH, KaK BAJKHYIO YacTh COLIMAIBHOIO
B3aMMOJICHCTBHSI.
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DISCUSSION OF SOLAR ENERGY AND ITS EFFICIENCY COMPARED TO
OTHER ALTERNATIVE ENERGY SOURCES

Abstract: This paper explores the optimization of solar energy systems as part of the
global transition to renewable energy. The objective is to compare the efficiency of solar
energy with other renewable sources, such as wind and hydroelectric power, while
addressing the challenges that hinder its widespread adoption. Through the evaluation of
technological innovations and supportive policy frameworks, this study underscores the
importance of solar energy in achieving sustainability and reducing greenhouse gas
emissions. The results highlight the increasing competitiveness of solar energy and its
potential for integration into the global energy mix.

Introduction. "It is necessary to gradually introduce clear regulatory requirements for
energy efficiency and resource conservation in general. The goal is to reduce the key
indicators of energy consumption and energy intensity by at least 15% by 2029. We should
focus on the development of the green economy. It is obvious that in the long term, a global
transition to clean energy is inevitable. According to international analysts, about a third of
global capital investments already fall on renewable energy projects. A lot of work has also
been done in Kazakhstan, a new Environmental Code and a Strategy for achieving carbon
Neutrality by 2060 have been adopted. The share of renewable energy in total generation has
grown to almost 5% over the past five years. By 2027, an additional 1.4 gigawatts of capacity
will be introduced. The structure of the country's energy balance will inevitably change.
Therefore, it is necessary to improve approaches to the management of the entire energy
industry: from generation to sales. It is necessary to develop hydrogen generation. The
expansion of generation facilities is the basis for technology transfer and localization of
production in energy engineering, the creation of the battery industry. Fortunately, we have
enough raw materials. New solutions are required in the field of balancing capacities and
energy storage systems." (Kasym Zhomart Tokaev).

The transition to renewable energy sources is crucial for addressing global energy
demands and mitigating climate change. Among these sources, solar energy has emerged as a
key player, offering significant potential to reduce greenhouse gas emissions while meeting
the increasing energy needs of the world. The International Energy Agency (IEA) (2021)
emphasizes solar energy's critical role in the global energy transition, highlighting
advancements in photovoltaic technology and its efficiency compared to other renewable
sources like wind and hydroelectric power (IEA, 2021). As the urgency for sustainable



«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

energy solutions grows, understanding the efficiency and viability of solar energy relative to
alternative sources becomes increasingly important.

Despite its potential, solar energy faces several challenges that need addressing. The
Renewable Energy Policy Network for the 21st Century (REN21) (2022) notes that while
solar power is growing rapidly, barriers such as high initial costs, energy storage limitations,
and infrastructure inadequacies hinder its widespread adoption (REN21, 2022). These issues
necessitate the exploration of innovative solutions and policies to enhance solar energy
integration into existing energy systems.

In addressing these challenges, various studies propose multifaceted approaches.
Kalogirou (2014) delves into the technical aspects of solar energy systems, providing insights
into processes and technologies that can improve efficiency (Kalogirou, 2014). Additionally,
Jacobson and Delucchi (2011) advocate for a holistic approach to energy systems that
incorporates solar power alongside wind and hydropower, highlighting the complementary
nature of these sources (Jacobson & Delucchi, 2011). Furthermore, Chong and Teo (2017)
present a comparative analysis that quantitatively assesses solar energy's efficiency across
different regions, illustrating its strengths and weaknesses relative to other renewable sources
(Chong & Teo, 2017).

The results of these analyses underscore the promising future of solar energy as a
sustainable energy solution. According to the National Renewable Energy Laboratory
(NREL) (2020), solar energy is becoming increasingly competitive in terms of cost and
efficiency, while its environmental benefits, as noted by Moussa and Abou elnour (2019),
position it favorably against fossil fuels and other renewables (Moussa & Abou elnour,
2019). Moreover, the Life Cycle Assessment conducted by Pérez-Higueras and Pizarro
(2016) reveals that solar energy generally exhibits lower environmental impacts compared to
biomass sources, further enhancing its appeal as a clean energy alternative (Pérez-Higueras
& Pizarro, 2016).

In conclusion, the discourse surrounding solar energy and its efficiency compared to
other alternative energy sources is not only timely but essential for informing future energy
policies and technological advancements. By addressing the challenges and leveraging the
strengths of solar energy, stakeholders can promote a more sustainable energy future that
effectively reduces reliance on fossil fuels while ensuring energy security and environmental
sustainability.

Main Body.

1. Efficiency of Solar Energy vs. Other Renewable Sources

Solar energy has become a central figure in discussions about renewable energy due to
its scalability and decreasing costs. The International Energy Agency (IEA) (2021)
emphasizes that advancements in photovoltaic (PV) technology have significantly increased
the efficiency of solar panels, positioning solar energy as a competitive alternative to
traditional fossil fuels and other renewables like wind and hydroelectric power. These
technological advancements have resulted in a rise in solar power's contribution to the global
energy mix, accounting for nearly 5% of total energy generation in Kazakhstan as of 2021,
with projections to increase this by an additional 1.4 gigawatts by 2027.

Compared to other renewables, solar energy boasts several unique advantages. Unlike
wind or hydropower, solar installations can be set up in a variety of geographical locations,
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making them more versatile. For instance, while wind energy relies on consistent wind
patterns and hydroelectric plants require proximity to water sources, solar panels can
function in urban and rural environments alike, provided they have access to sunlight.
However, one of the main limitations of solar energy is its variability—solar power
production is dependent on daylight hours and weather conditions, which can lead to
inefficiencies without adequate energy storage solutions.

2. Challenges in Widespread Solar Adoption

Despite its potential, solar energy faces significant obstacles that impede its broader
adoption. The Renewable Energy Policy Network for the 21st Century (REN21) (2022)
identifies several key barriers, including high initial capital costs, energy storage limitations,
and infrastructural constraints. While the cost of solar panels has decreased, the infrastructure
required to store solar energy for times when sunlight is not available (e.g., at night or during
overcast weather) remains expensive and underdeveloped.

Moreover, developing the necessary infrastructure to integrate solar energy into
existing grids poses additional challenges. Many energy systems are still designed around
traditional power plants that provide constant energy output, making it difficult to
incorporate the intermittent energy production characteristic of solar power. The lack of
robust energy storage systems exacerbates this problem, as surplus energy generated during
peak sunlight hours often goes unused, while energy demand may exceed supply during non-
peak hours.

3. Technological Innovations and Policy Support

To overcome these challenges, various technological and policy-driven solutions have
been proposed. Kalogirou (2014) suggests improvements in the efficiency of energy
conversion and storage systems as key to unlocking solar energy's full potential. Advances in
battery technologies, such as lithium-ion and emerging solid-state batteries, offer promising
pathways for storing solar energy more effectively, ensuring a reliable supply even during
periods of low sunlight.

Furthermore, the integration of solar energy with other renewable sources, such as
wind and hydropower, has been advocated as a means to create a more balanced and stable
energy grid. Jacobson and Delucchi (2011) argue that these sources can complement each
other, with solar power potentially offsetting the limitations of wind and hydropower in
certain regions. For example, in areas with less wind or water resources, solar energy could
fill the gap, and vice versa.

Additionally, policy interventions are critical in driving the transition to renewable
energy. Governments can play a pivotal role in providing subsidies and tax incentives for
solar energy projects, reducing the financial burden on both consumers and energy
companies. Kazakhstan's adoption of the new Environmental Code and its Strategy for
Achieving Carbon Neutrality by 2060 are examples of such policy initiatives aimed at
fostering the growth of renewable energy infrastructure. These efforts not only encourage
solar energy adoption but also align with global efforts to reduce greenhouse gas emissions
and mitigate climate change.

4. Environmental and Economic Benefits

The environmental benefits of solar energy are well-documented. Unlike fossil fuels,
solar power generates electricity without emitting greenhouse gases, making it a crucial
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component in the fight against climate change. A Life Cycle Assessment (LCA) conducted
by Pérez-Higueras and Pizarro (2016) indicates that solar energy has a lower environmental
Impact compared to biomass and other non-renewable sources, particularly in terms of
resource extraction, manufacturing, and waste disposal.

Economically, solar energy also offers long-term savings, despite its high initial costs.
Once installed, solar panels require minimal maintenance and have a lifespan of 25 to 30
years, providing a reliable and sustainable source of energy. As more countries invest in solar
energy, economies of scale will likely further reduce costs, making solar energy more
accessible to both developed and developing nations.

Methods and Materials. This study employs a comprehensive approach to evaluate
and compare the efficiency, cost-effectiveness, and environmental impact of solar energy
systems against other major renewable energy sources, specifically wind and hydropower.
The goal is to assess the current performance and potential future improvements of solar
energy in the context of global renewable energy transitions, while considering
technological, economic, and environmental factors. The methods and materials used in this
research are detailed below, with references to authoritative sources in the field.

1. Comparative Efficiency Analysis

Objective: To compare the energy conversion efficiency of solar energy systems with
wind and hydropower, focusing on their ability to convert natural resources into electricity.

Methodology:

Solar Photovoltaic (PV) Efficiency: Efficiency data for solar panels were obtained
from sources like the International Energy Agency (IEA) and the National Renewable
Energy Laboratory (NREL), which report recent advancements in photovoltaic technology,
including multi-junction and thin-film cells. According to Green et al. (2010), modern
photovoltaic cells can achieve conversion efficiencies of over 20%, a significant
improvement over older systems. The study evaluated these efficiencies under various
climatic and geographic conditions, using data from Moussa and Abouelnour (2019), who
focus on regional variations in solar power output.

Wind Power Efficiency: The performance of wind turbines was analyzed based on
studies like those by Lund and Mathiesen (2010) and Jacobson and Delucchi (2011), who
highlight the potential of wind energy in specific regions with high wind speeds. Data from
operational wind farms were used to assess capacity factors and operational efficiencies, with
an emphasis on the benefits of offshore installations, as noted by Chong and Teo (2017).

Hydropower Efficiency: Hydropower efficiency was assessed using case studies from
NREL (2020), which provide data on the energy output of various hydropower plants. The
efficiency of converting potential energy from water flow into electricity was measured, and
findings from Pérez-Higueras and Pizarro (2016) were used to evaluate the environmental
impacts of hydropower.

Materials: Efficiency datasets from the International Energy Agency (IEA) and
National Renewable Energy Laboratory (NREL) (Green et al., 2010; IEA, 2021).

Academic articles providing benchmarks for renewable energy technology efficiency
(Moussa & Abouelnour, 2019; Lund & Mathiesen, 2010; Jacobson & Delucchi, 2011).

Case studies from global energy projects to account for real-world variability in
performance (Chong & Teo, 2017; NREL, 2020).
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Procedure: Each energy source’s efficiency was measured as an energy conversion
ratio. For solar energy, factors such as solar irradiance and system losses (Green et al., 2010)
were considered, while for wind energy, turbine height and wind variability were factored in
(Lund & Mathiesen, 2010). Hydropower efficiency was evaluated by examining the water
flow rates and turbine technology used (NREL, 2020; Pérez-Higueras & Pizarro, 2016). The
results were compiled into comparative charts, highlighting regional performance differences
(Moussa & Abouelnour, 2019).

2. Cost-Benefit Analysis

Objective: To perform a cost-benefit analysis comparing the financial aspects of
deploying solar energy systems versus wind and hydropower systems over their operational
lifespans.

Methodology:

Solar Energy Cost Analysis: Cost data for solar photovoltaic (PV) installations were
drawn from large-scale solar projects documented by IRENA (International Renewable
Energy Agency) and the IEA (2021). Costs such as photovoltaic panel manufacturing,
installation, maintenance, and replacement of components (e.g., inverters) were factored in.
Kalogirou (2014) discusses long-term cost savings from minimal maintenance, and REN21
(2022) highlights declining installation costs due to technological advancements and
economies of scale.

Wind Energy Cost Analysis: The cost analysis for wind turbines was based on data
from Lund and Mathiesen (2010) and NREL (2020). These studies provided detailed
estimates of capital expenditures (CapEx) for onshore and offshore wind turbines,
maintenance costs, and projected component replacement over the turbines' operational
lifespans.

Hydropower Cost Analysis: Hydropower costs were derived from NREL’s
comparative studies (2020), which included initial construction costs for dams and
powerhouses, long-term operational costs, and the costs associated with environmental
mitigation measures. The work of Kalogirou (2014) provided a technical basis for analyzing
operational efficiency over the extended lifetime of hydroelectric plants, which often exceed
50 years.

Materials: Financial reports and cost projections from global energy agencies such as
the International Renewable Energy Agency (IRENA) and NREL (IEA, 2021; REN21, 2022;
Kalogirou, 2014).

Datasets from renewable energy projects detailing CapEx and OpEx for solar, wind,
and hydropower installations (NREL, 2020; Lund & Mathiesen, 2010).

Procedure: The total cost of ownership for each renewable energy system was
calculated by summing the capital costs, operational expenses, and projected
decommissioning costs. These values were then divided by the system’s total energy output
over its operational lifespan to determine the levelized cost of electricity (LCOE). This
metric allows for a direct comparison of the economic viability of solar, wind, and
hydropower technologies (Jacobson & Delucchi, 2011; IEA, 2021).

3. Life Cycle Assessment (LCA)
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Objective: To conduct a life cycle assessment (LCA) comparing the environmental
impacts of solar, wind, and hydropower systems, covering resource extraction,
manufacturing, operation, and disposal phases.

Methodology:

Solar Energy LCA: The life cycle of solar photovoltaic systems was analyzed
following the framework established by Pérez-Higueras and Pizarro (2016), focusing on raw
material extraction (e.g., silicon), panel manufacturing, and recycling potential. Moussa and
Abouelnour (2019) provide insights into the environmental benefits of solar power during the
operational phase, where emissions are minimal.

Wind Energy LCA: Wind turbine LCA data were sourced from Lund and Mathiesen
(2010) and NREL (2020), focusing on the environmental costs associated with raw materials
(e.g., steel, concrete, and fiberglass) and operational impacts, such as land use and potential
impacts on wildlife. Offshore wind installations were analyzed separately due to their
specific marine environmental impacts (Chong & Teo, 2017).

Hydropower LCA: Hydropower’s environmental impact was evaluated using data
from Pérez-Higueras and Pizarro (2016), which highlight the ecological consequences of
dam construction and water management. Long-term environmental effects, including habitat
alteration and water flow changes, were included in the assessment (NREL, 2020).

Materials: Life cycle databases such as Ecoinvent and peer-reviewed studies on
renewable energy LCAs (Pérez-Higueras & Pizarro, 2016; Moussa & Abouelnour, 2019).

Technical reports from environmental agencies and international research institutions
(NREL, 2020).

Procedure: The environmental impact of each energy source was assessed by
examining the life cycle phases: extraction, manufacturing, transportation, use, and disposal.
The greenhouse gas emissions and resource usage for each phase were calculated, with a
focus on minimizing environmental harm during the operational phase. For solar panels, the
study considered the recycling of materials such as silicon and aluminum (Pérez-Higueras &
Pizarro, 2016), while for wind turbines, land reclamation and material recycling were
analyzed (NREL, 2020).

4. Data Integration and Statistical Analysis

Objective: To synthesize data from the efficiency, cost, and LCA analyses into a
comprehensive evaluation of solar, wind, and hydropower technologies.

Methodology: Statistical analysis tools like MATLAB and R were used to analyze data
and create graphical representations comparing efficiency, cost, and environmental impacts
(Moussa & Abouelnour, 2019; NREL, 2020).

Sensitivity analyses were conducted to determine how changes in key factors (e.g.,
installation costs, efficiency improvements) could affect the overall competitiveness of solar
energy relative to wind and hydropower (Jacobson & Delucchi, 2011).

Results. The results of this study highlight the comparative efficiency, cost-
effectiveness, and environmental impact of solar energy systems in relation to wind and
hydropower. By analyzing data from international energy agencies, academic studies, and
real-world renewable energy projects, several key findings were identified regarding the
strengths and weaknesses of each energy source.

1. Efficiency Comparison
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Solar Energy Efficiency: Advancements in photovoltaic (PV) technology have
significantly improved the efficiency of solar panels, with modern systems now capable of
converting over 20% of sunlight into usable electricity (Green et al., 2010). This is a
substantial improvement over earlier solar technologies, which averaged around 15%
efficiency. According to the International Energy Agency (IEA, 2021), this increase in
efficiency has positioned solar power as a competitive option, particularly in regions with
high solar irradiance, such as the Middle East, North Africa, and parts of the United States.

One of the major findings is that the efficiency of solar energy varies considerably
based on geographic location. For example, solar power performs best in regions with
consistent sunlight exposure, but its efficiency declines in areas with lower irradiance or
frequent cloud cover (Moussa & Abouelnour, 2019). Additionally, the study shows that
advances in thin-film and multi-junction cells have further increased efficiency, especially in
environments with variable light conditions (Kalogirou, 2014).

Wind Energy Efficiency: Wind energy generally exhibits higher capacity factors than
solar energy, especially in regions with steady wind patterns, such as coastal and high-
altitude areas. According to data from Lund and Mathiesen (2010), onshore wind farms
typically achieve capacity factors of 25-40%, while offshore wind farms can reach up to 50-
60%, depending on location. This makes wind energy more efficient in certain regions than
solar energy, especially in areas with less sunlight. However, wind energy's efficiency is
highly dependent on turbine placement, local wind speeds, and the consistency of wind
patterns (Jacobson & Delucchi, 2011).

Hydropower Efficiency: Hydropower continues to exhibit the highest overall energy
conversion efficiency among renewable sources, with some large-scale hydroelectric plants
achieving efficiencies of 80-90% (Pérez-Higueras & Pizarro, 2016). This high efficiency is
due to the direct conversion of water's potential energy into mechanical and then electrical
energy, a process that is relatively unaffected by external environmental factors once the
plant is operational. However, hydropower's efficiency is constrained by geographic
limitations, as it requires specific topographic and hydrologic conditions to function (NREL,
2020).

Summary of Efficiency Comparison: While solar energy is rapidly becoming more
efficient, wind and hydropower generally outperform it in regions with favorable conditions
for these technologies. Solar's primary advantage lies in its scalability and versatility, as it
can be installed in a wider variety of environments, including urban settings, where wind and
hydropower are less feasible.

2. Cost-Benefit Analysis

Solar Energy Costs: The initial capital costs of solar energy remain higher than those
for wind and hydropower, largely due to the expense of photovoltaic panels and associated
equipment. According to data from the International Renewable Energy Agency (IRENA,
2020), the average installation cost for solar PV systems is approximately $1,000 to $2,500
per kilowatt, depending on the scale of the project and the location. However, operational
costs are significantly lower, as solar panels require minimal maintenance and have no fuel
costs. Over their 25-30 year lifespan, solar systems generate a return on investment that
continues to improve as panel costs decrease and efficiency increases (REN21, 2022).
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As noted by Kalogirou (2014), economies of scale and technological improvements
have driven down the cost of solar installations by more than 80% over the past decade. This
trend is expected to continue, making solar energy increasingly cost-competitive with other
renewables.

Wind Energy Costs: The cost of wind energy is generally lower than solar, particularly
for onshore wind farms. According to Lund and Mathiesen (2010), the average installation
cost for onshore wind turbines ranges from $1,200 to $2,000 per kilowatt, with offshore
installations costing significantly more, due to the added complexity of construction and
maintenance in marine environments. However, wind turbines have higher maintenance costs
than solar panels, especially for offshore installations, which are subject to harsher weather
conditions and require specialized maintenance equipment (NREL, 2020).

Hydropower Costs: Hydropower has the highest initial capital costs of the three
renewable energy sources due to the construction of dams, reservoirs, and powerhouses.
NREL (2020) estimates that large hydropower projects can cost anywhere from $2,500 to
$5,000 per kilowatt, depending on the scale and geographic location. However, once
operational, hydropower plants have very low running costs and can last for 50-100 years,
making them highly cost-effective over the long term (Pérez-Higueras & Pizarro, 2016). The
main financial challenges for hydropower include the high upfront costs and the potential
need for costly environmental mitigation measures to address ecosystem disruption.

Summary of Cost-Benefit Analysis: Solar energy remains more expensive upfront than
wind energy but is becoming increasingly cost-effective due to declining panel prices and
low maintenance costs. Wind energy is generally more cost-effective in regions with strong
and consistent wind resources, while hydropower offers the best long-term cost efficiency,
despite high initial capital requirements.

3. Environmental Impact and Life Cycle Assessment (LCA)

Solar Energy Environmental Impact: The life cycle assessment (LCA) of solar energy
indicates that its environmental impact is relatively low once installed, primarily due to its
zero-emission operational phase (Pérez-Higueras & Pizarro, 2016). However, the
manufacturing process of photovoltaic panels involves the extraction and processing of raw
materials such as silicon, which can have significant environmental impacts if not managed
sustainably. The LCA also shows that recycling solar panels at the end of their lifespan can
mitigate some of these impacts, particularly when materials like aluminum and glass are
recovered (Moussa & Abouelnour, 2019).

Wind Energy Environmental Impact: Wind energy has a minimal environmental
Impact during operation, as it does not produce emissions. However, the construction and
installation of wind turbines, particularly offshore, can disrupt local ecosystems. The LCA of
wind energy from Lund and Mathiesen (2010) shows that the primary environmental
concerns include land use changes, the impact on wildlife (e.g., birds and bats), and the
resource-intensive manufacturing of turbines. Nevertheless, wind turbines have a relatively
low environmental footprint over their lifespan, especially when compared to fossil fuel
energy sources (Jacobson & Delucchi, 2011).

Hydropower Environmental Impact: Hydropower’s environmental impact is most
pronounced during the construction phase, where large dams and reservoirs can drastically
alter local ecosystems, displacing communities and disrupting aquatic habitats. According to
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Pérez-Higueras & Pizarro (2016), hydropower can also affect water quality and flow
regimes, leading to long-term ecological changes. Despite these drawbacks, the operational
phase of hydropower is relatively clean, with no direct emissions, and the technology has a
very high energy return on investment (EROI) over its long operational lifespan (NREL,
2020).

Summary of Environmental Impact: Solar and wind energy generally have lower
environmental impacts than hydropower, particularly during the operational phase. However,
the life cycle impacts of manufacturing and recycling must be carefully managed to maintain
solar and wind energy's environmental benefits. Hydropower, while highly efficient, has
significant environmental challenges related to ecosystem disruption and water management.

Overall Summary of Results:

This comparative analysis shows that:

Efficiency: Hydropower remains the most efficient renewable energy source, followed
by wind and solar, though solar is rapidly improving due to advancements in PV technology
(Green et al., 2010; IEA, 2021).

Cost-Effectiveness: Wind energy offers the most cost-effective solution in regions with
strong wind resources, while solar energy is becoming increasingly competitive as panel
prices decline (REN21, 2022; Kalogirou, 2014). Hydropower remains the most cost-effective
over the long term, despite high initial costs (NREL, 2020).

Environmental Impact: Solar and wind energy have relatively low environmental
impacts, but hydropower's high efficiency comes with significant ecological trade-offs,
particularly during the construction phase (Pérez-Higueras & Pizarro, 2016).

These results provide a comprehensive understanding of the comparative benefits and
challenges of solar, wind, and hydropower, helping inform decisions about the optimal mix
of renewable energy sources for sustainable global energy systems.

Discussion. The results of this study provide critical insights into the comparative
strengths and weaknesses of solar energy, wind power, and hydropower. While each
renewable energy source has unique benefits and challenges, solar energy’s rapid
advancements in technology, along with supportive policy frameworks, suggest that it has
the potential to become a key component of future global energy systems. However,
addressing its inherent limitations will be crucial to realizing its full potential.

1. Efficiency Insights

Solar Energy Efficiency: Solar energy has demonstrated significant improvements in
efficiency, particularly with advancements in photovoltaic (PV) technology. Modern PV
systems have achieved efficiency levels above 20%, which places solar energy in direct
competition with more established renewable sources like wind and hydropower (Green et
al., 2010; IEA, 2021). Despite these improvements, solar energy’s efficiency is inherently
limited by geographic and climatic factors, such as solar irradiance and weather variability
(Moussa & Abouelnour, 2019).

In regions with high solar potential, solar energy offers substantial benefits, but its
variability remains a concern. Solar energy’s intermittent nature, with production only during
daylight hours, creates a challenge for integrating it into the energy grid. This finding aligns
with previous studies by Jacobson and Delucchi (2011), who argue that solar energy must be
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complemented by energy storage systems or other renewable sources to provide a stable
energy supply.

Wind and Hydropower Efficiency: Wind energy remains more efficient in areas with
consistent wind patterns, particularly for offshore installations, where capacity factors are
significantly higher (Lund & Mathiesen, 2010). However, wind energy faces similar
intermittency issues as solar, which can limit its reliability without complementary
technologies like energy storage or hybrid systems. Hydropower, by contrast, is the most
efficient renewable energy source, with conversion rates as high as 90% in some cases
(Pérez-Higueras & Pizarro, 2016). Its ability to provide consistent energy output, especially
in regions with abundant water resources, makes it a critical part of many national energy
strategies. However, its efficiency is highly location-dependent, as not all regions have the
necessary topography or hydrological conditions to support hydropower projects (NREL,
2020).

Key Takeaway on Efficiency: While solar and wind energy show increasing
efficiency, particularly with recent technological advancements, hydropower remains
unmatched in terms of conversion efficiency. However, solar energy’s unique ability to be
deployed across a wide range of environments gives it an advantage in regions where wind
and hydropower are less feasible. Thus, while solar energy cannot yet match the raw
efficiency of hydropower, its versatility makes it a vital part of the renewable energy mix,
especially as energy storage technologies evolve (Moussa & Abouelnour, 2019).

2. Cost Analysis and Economic Viability

Declining Costs of Solar Energy: One of the most significant findings of this study is
the continued decline in the cost of solar energy. Over the past decade, the price of
photovoltaic panels has dropped by more than 80%, primarily due to economies of scale,
technological improvements, and increased market competition (Kalogirou, 2014; REN21,
2022). The lower operational costs of solar energy, combined with its low maintenance
requirements, make it an attractive long-term investment despite the higher initial capital
expenditures. The levelized cost of electricity (LCOE) for solar energy is expected to
continue decreasing, eventually becoming competitive with wind and hydropower in most
regions.

However, the upfront costs for solar installations remain a barrier to widespread
adoption, particularly in developing countries where access to financing is limited (IEA,
2021). To overcome this, continued government incentives, subsidies, and international
financial support are essential. In this context, policy initiatives like Kazakhstan’s Strategy
for Achieving Carbon Neutrality by 2060, which incentivizes renewable energy projects,
play a crucial role in reducing financial barriers and encouraging solar energy adoption
(NREL, 2020).

Comparative Costs of Wind and Hydropower: Wind energy, particularly onshore,
remains one of the most cost-effective renewable energy options, especially in regions with
consistent wind resources (Lund & Mathiesen, 2010). Offshore wind, while more expensive
due to complex installation and maintenance challenges, offers higher capacity factors and is
becoming increasingly competitive as technology improves (Jacobson & Delucchi, 2011).
Hydropower, while offering the best long-term cost efficiency due to its longevity and low
operational costs, remains the most expensive to install, with upfront costs ranging from
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$2,500 to $5,000 per kilowatt (Pérez-Higueras & Pizarro, 2016). Additionally, the
environmental costs associated with hydropower, such as ecosystem disruption and habitat
loss, must be considered in its overall economic assessment (NREL, 2020).

Key Takeaway on Costs:

While solar energy’s costs are rapidly declining, making it increasingly competitive,
wind energy still holds an edge in terms of overall cost-effectiveness, particularly for onshore
installations. Hydropower remains the best long-term investment in regions with suitable
geography but is limited by its high initial capital requirements and significant environmental
trade-offs (Pérez-Higueras & Pizarro, 2016). Solar energy’s declining costs suggest that it
could become the most economically viable option in areas with strong sunlight, especially
when combined with energy storage solutions (Kalogirou, 2014).

3. Environmental Impacts and Sustainability

Environmental Impact of Solar Energy: The life cycle assessment (LCA) results show
that solar energy systems have a relatively low environmental impact compared to wind and
hydropower, particularly during the operational phase (Pérez-Higueras & Pizarro, 2016).
Solar panels generate electricity without emitting greenhouse gases, making them a key
component in reducing the global carbon footprint. However, the environmental impacts
associated with the manufacturing and disposal of photovoltaic panels, such as the extraction
of raw materials like silicon, need to be addressed. Advances in panel recycling technologies,
as discussed by Moussa & Abouelnour (2019), offer a promising way to reduce the long-term
environmental costs of solar energy systems.

Environmental Impact of Wind and Hydropower: Wind energy also has a low
operational environmental impact, but the construction of wind turbines, particularly
offshore, can disrupt marine ecosystems (Chong & Teo, 2017). Land-based wind turbines
may also pose risks to bird populations, as noted in studies by Lund & Mathiesen (2010),
though technological advances are reducing these effects. Hydropower, despite its high
efficiency, has the most significant environmental footprint due to the construction of large
dams and the resulting habitat destruction and water flow changes. While the operational
phase of hydropower is clean, the ecological damage caused during the construction phase
often outweighs these benefits in certain cases (Pérez-Higueras & Pizarro, 2016).

Key Takeaway on Environmental Impact:

Although solar energy is not without its environmental challenges, its impact is far
lower than that of hydropower and comparable to wind energy. The development of
recycling technologies and the use of sustainable materials in manufacturing will be critical
to minimizing the long-term environmental costs of solar energy systems (Moussa &
Abouelnour, 2019). In contrast, the ecological impacts of hydropower are more difficult to
mitigate, suggesting that solar energy, along with wind power, should play a more prominent
role in future renewable energy strategies, particularly in regions with fragile ecosystems.

4. Future Prospects and Recommendations

Technological Innovations: The future of solar energy depends heavily on continued
advancements in both photovoltaic technology and energy storage systems. As noted by
Kalogirou (2014), emerging technologies like perovskite solar cells and bifacial modules
promise to further improve efficiency while reducing costs. Additionally, innovations in
energy storage, such as lithium-ion and solid-state batteries, are critical for addressing the
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intermittency of solar power. By enabling solar energy to be stored and used during non-
sunny periods, these technologies will greatly enhance solar energy’s reliability and
scalability (REN21, 2022).

Policy Support and Integration with Other Renewables: Government policies will play
a crucial role in the expansion of solar energy. Supportive frameworks that include tax
incentives, subsidies, and regulatory reforms are essential for overcoming the financial
barriers associated with solar installations (IEA, 2021). Furthermore, integrating solar energy
with other renewable sources, such as wind and hydropower, can create a more balanced and
reliable energy grid. As argued by Jacobson and Delucchi (2011), a diversified energy mix
that leverages the strengths of each renewable source can provide consistent, sustainable
power while minimizing the drawbacks associated with individual technologies.

Key Recommendations: Technological Focus: Investment in emerging solar
technologies and energy storage solutions should be prioritized to enhance the efficiency and
reliability of solar energy systems (Kalogirou, 2014; REN21, 2022).

Policy Support: Governments should implement supportive policies, including
financial incentives and regulatory frameworks, to accelerate the adoption of solar energy
(IEA, 2021).

Hybrid Energy Systems: Combining solar energy with wind and hydropower in hybrid
systems can provide more stable and sustainable energy solutions, particularly in regions
with varying renewable resource availability (Jacobson & Delucchi, 2011).

Conclusion

This study highlights the growing importance of solar energy as a viable and
sustainable solution for addressing global energy needs in the context of the ongoing
transition to renewable energy. While solar energy still faces challenges in terms of
efficiency, cost, and environmental impact, significant advancements in photovoltaic
technology, declining costs, and improved energy storage solutions have positioned it as a
key player in the future global energy mix.

The comparative analysis shows that while solar energy has lower efficiency than
hydropower and faces intermittency issues similar to wind energy, it has distinct advantages
in terms of versatility and scalability. Solar panels can be deployed in a wide range of
environments, including urban and rural areas, making it accessible to regions that may not
be suitable for wind or hydropower. Furthermore, the decreasing cost of solar panels, driven
by technological advancements and economies of scale, makes solar increasingly competitive
with other renewable sources, particularly in regions with high solar irradiance.

However, solar energy’s potential can only be fully realized through continued
technological innovation and supportive policy frameworks. Advances in energy storage
technologies, such as lithium-ion and solid-state batteries, are essential for overcoming the
intermittency challenges associated with solar power. Additionally, governments must
implement policies that provide financial incentives, regulatory support, and infrastructure
development to facilitate the wider adoption of solar energy.

Environmental concerns associated with the manufacturing and disposal of
photovoltaic panels must also be addressed through improved recycling technologies and the
use of sustainable materials. When compared to hydropower, which has significant
ecological impacts during its construction phase, and wind energy, which can affect wildlife,
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solar energy presents a lower overall environmental footprint, particularly during its
operational phase.

In conclusion, solar energy is poised to become one of the leading sources of
renewable energy in the coming decades. Its decreasing costs, improving efficiency, and
scalability make it a critical component in the global effort to reduce carbon emissions and
combat climate change. By integrating solar energy with other renewable sources, such as
wind and hydropower, and addressing its current limitations through innovation and policy,
the world can achieve a more sustainable, reliable, and environmentally friendly energy
future.
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Abstract: Transport logistics is rapidly evolving with advancements in technology,
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global harmonization and long-term evaluations of digital transformations.

Keywords: Transport logistics, IoT, digital twins, urban logistics, sustainability,
logistics management.

Introduction: The global logistics sector is undergoing significant transformations
driven by the demands for increased efficiency, sustainability, and technological
advancements. The growth of urbanization, coupled with the rise of e-commerce, has led to
complex logistical challenges that require innovative approaches. This literature review
explores contemporary methods in planning and managing transport logistics, focusing on
comparative logistics systems, urban logistics, 10T in transportation, digital logistics, and
management strategies. By analyzing 25 studies, the review aims to provide insights into
emerging trends, the effectiveness of current practices, and future research needs for
transport logistics[1].

Comparative Logistics Systems

Comparative logistics systems have been analyzed to understand the varying
efficiency levels across different regions and sectors. Gund and Daniel (2024) conducted a
systematic comparison of Q-commerce and E-commerce, emphasizing greenhouse gas
emissions and the environmental impact of these two logistics models [1]. Nguyen et al.
(2021) analyzed the logistics practices of Coopmart and Big C in Vietnam, identifying
significant differences in cost-efficiency and service sustainability [2].

Kolesnikov et al. (2020) highlighted resource optimization strategies in secure
logistics transportation systems, proposing models to enhance efficiency in various settings
[3]. Antai and Hellberg (2023) explored the adaptability of logistics during the Swedish
pandemic, showing how effective strategies can mitigate crises [4]. Pilz et al. (2020)
compared additive and conventional manufacturing logistics, focusing on environmental
performance and operational efficiency [5].

Kuc et al. (2021) provided a comparative analysis of retail logistics activities,
specifically focusing on the differences between Coopmart and Big C, with an emphasis on
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supply chain sustainability [2]. Verbivska et al. (2023) discussed the role of digital
technologies in optimizing logistics processes, emphasizing the need for digital
transformation to achieve higher operational efficiency [16]. Menglikulov et al. (2023)
examined ways to improve logistics-communication services in Uzbekistan, highlighting the
importance of technological adoption and collaboration among stakeholders for enhancing
logistics efficiency [21].

These studies suggest that comparative logistics research provides a foundation for
identifying best practices and addressing regional differences through tailored solutions.
Effective resource allocation and the adoption of new technologies are critical for improving
adaptability and performance in logistics systems.

Urban Transport Logistics

Urban logistics research primarily focuses on addressing inefficiencies in freight
movement within cities and improving sustainability. Pan et al. (2021) explored smart city
Initiatives that integrate technology for urban freight logistics, highlighting improvements in
efficiency and emissions reduction [6]. Patier and Routhier (2020) emphasized the challenges
of urban logistics in sustainable development, noting that technology alone cannot solve the
structural challenges faced by urban logistics systems [7].

Sakai et al. (2020) introduced SimMobility Freight, an agent-based model used to
simulate urban freight operations and test potential solutions [8]. Amaya et al. (2021)
examined citizens' perceptions of urban freight logistics, finding that acceptance of new
technologies depends heavily on aligning logistics solutions with public needs [9]. Remyha
et al. (2023) discussed energy-saving technologies for urban freight, which contribute
significantly to reducing the environmental footprint of logistics activities [25]. Bojan et al.
(2014) explored the application of 10T in intelligent transportation systems, demonstrating
the potential for enhancing urban freight logistics through real-time data analysis [12].

These studies suggest that effective urban logistics requires the integration of
advanced technologies like agent-based modeling, 10T, and stakeholder collaboration to
manage congestion, emissions, and costs effectively.

10T in Transportation

The Internet of Things (1oT) has revolutionized the logistics sector by enabling better
tracking, predictive maintenance, and resource management. Ali et al. (2022) demonstrated
the value of 10T in cold supply chains, specifically through real-time monitoring of
perishable goods, which resulted in significant cost savings [13]. Ushakov et al. (2022)
studied 10T's impact on smart public transportation, emphasizing how loT applications
enhance efficiency and reliability [11].

Zhao et al. (2020) proposed a dynamic route optimization model for electric vehicles
in urban cold chain logistics, utilizing I0T data to manage traffic variations and improve
delivery reliability [10]. Singh et al. (2022) also highlighted I0T's role in making railway
logistics more sustainable by reducing the environmental footprint and improving operational
efficiency [13]. Nizeti¢ et al. (2020) discussed the broader opportunities and challenges of
loT for creating smart and sustainable logistics systems, emphasizing the need to address
data privacy and system integration issues [14].
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The research collectively emphasizes the importance of loT in enhancing
transparency, predictive analytics, and overall operational efficiency. However, data privacy
and system interoperability remain significant barriers to full-scale 10T adoption in logistics.

Digital Logistics Solutions

Digital transformation, driven by tools such as digital twins and blockchain, is creating
significant opportunities for optimizing logistics operations. Verbivska et al. (2023) explored
the application of digital twins in logistics, showcasing how simulations can be used to
predict operational outcomes and improve decision-making [16]. Belfadel et al. (2023)
presented a conceptual digital twin framework for city logistics, emphasizing its potential in
optimizing network performance and reducing inefficiencies [18].

Blockchain technology, as discussed by Emerald (2019), has been highlighted as
critical for ensuring security in supply chain management, helping to minimize fraud and
improve transaction reliability [19]. Farchi et al. (2023) evaluated Al-based algorithms for
cost prediction in pharmaceutical logistics, finding these tools useful for achieving cost
efficiency and improving decision-making processes [22]. Hammoudeh et al. (2020)
examined loT-enabled service-oriented approaches in logistics, which can enhance data
sharing and improve supply chain visibility [15].

Raza et al. (2023) explored digital transformation in maritime logistics, particularly the
use of automation and digital platforms in liner shipping, which can help reduce operational
costs and improve service reliability [19]. Abouelrous et al. (2023) provided an overview of
digital twin applications in urban logistics, highlighting their role in enhancing system
adaptability and efficiency [20]. Cichosz et al. (2020) analyzed barriers and success factors in
digital transformation among logistics service providers, emphasizing the importance of
strategic planning and stakeholder engagement [17].

Transport Logistics Management

Effective management of transport logistics is essential to balance economic objectives
with sustainability targets. E3S Conferences (2023) proposed integrating carbon footprint
metrics into traditional logistics KPIs, presenting a green logistics model that emphasizes
environmental performance alongside operational efficiency [21]. Menglikulov et al. (2023)
highlighted ways to improve logistics-communication services by incorporating new
technologies and fostering stakeholder collaboration, thereby enhancing logistics
performance [21].

Al's role in logistics management was discussed by ScienceDirect (2023), where Al-
based route planning was found to yield significant cost and time savings [23]. Pilz et al.
(2020) also emphasized the importance of adopting environmentally friendly logistics
management practices to meet sustainability goals [5]. Stakeholder collaboration, as
discussed by IOP Science (2023), is seen as a key driver for enhancing logistics efficiency,
particularly through public-private partnerships [24]. Tsolaki et al. (2023) provided insights
into machine learning applications in freight transportation, demonstrating how advanced
algorithms can optimize logistics operations and reduce costs [23].

Discussion: The analysis of modern approaches to planning and managing transport
logistics reveals the profound impact that emerging technologies and sustainability initiatives
have on the industry. Comparative studies of logistics systems, such as those between Q-
commerce and E-commerce or between Coopmart and Big C, highlight the variability in
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practices and efficiency across different regions and sectors. This variability necessitates a
careful consideration of local contexts and the adoption of best practices that are not only
efficient but also sustainable. Comparative logistics systems emphasize the role of
customized strategies, particularly where regional conditions, resource availability, and
policy frameworks diverge significantly. Regional adaptability and the capacity to leverage
technological advancements are key factors in achieving efficiency in logistics operations
[112]

Urban logistics systems face unique challenges related to congestion, emissions, and
the complexities of last-mile deliveries. The urban context, characterized by high population
density and increased demand for quick deliveries, requires innovative solutions that balance
operational efficiency with environmental concerns. Smart city initiatives, such as those
involving 10T and agent-based modeling, are pivotal in optimizing urban freight logistics.
loT, in particular, allows for real-time monitoring and management of logistics activities,
which helps in reducing congestion and improving overall efficiency. For example, 10T-
enabled models for electric vehicle route optimization have been shown to significantly
reduce emissions while ensuring timely deliveries [10][11]. However, urban logistics
solutions must also consider social aspects, such as public acceptance and collaboration with
local authorities. The success of urban logistics solutions often hinges on aligning
technological innovations with public policies and community needs, which can facilitate
smoother implementation and greater impact [9].

The Internet of Things (10T) is transforming logistics operations by providing tools for
better decision-making and operational efficiency. The integration of 10T in cold chain
logistics, as explored in the reviewed studies, has led to substantial cost savings and
improved monitoring capabilities for perishable goods. Predictive maintenance, enabled by
I0T, also extends the lifecycle of logistics assets, such as delivery vehicles, which directly
contributes to cost reduction and reliability improvements [13][14]. Despite these benefits,
challenges such as data privacy and interoperability between different 10T systems pose
significant barriers. The need for robust data protection measures and standardized protocols
for 1oT implementation in logistics is crucial to mitigate these challenges. Without
addressing these issues, the full potential of 10T in creating transparent and efficient logistics
systems cannot be realized [11][14].

Digital logistics solutions, including the use of digital twins and blockchain, represent
another major trend in modern logistics. Digital twins allow logistics operators to simulate
and optimize logistics processes before implementation, which can prevent costly errors and
ensure operational efficiency. The use of blockchain for enhancing supply chain security is
another transformative development. Blockchain's ability to create an immutable record of
transactions reduces the risk of fraud and enhances trust among stakeholders. However, the
adoption of digital twins and blockchain faces challenges related to the complexity of the
technologies and the costs involved in their deployment. Logistics service providers,
particularly small and medium enterprises, may find it challenging to invest in these
advanced solutions due to financial constraints [16][19]. Stakeholder collaboration and
public-private partnerships could play a critical role in overcoming these barriers, by sharing
the financial burden and providing incentives for technological adoption[17].
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Transport logistics management is increasingly focusing on integrating sustainability
metrics into traditional performance indicators. The reviewed studies illustrate how Al and
machine learning models are being utilized for route planning and cost prediction, yielding
significant improvements in efficiency and reductions in operational costs. However,
sustainability is not just about efficiency; it also involves reducing the carbon footprint of
logistics activities. Green logistics models that incorporate carbon footprint metrics alongside
economic indicators provide a more holistic approach to logistics management. These
models can drive the industry towards not only meeting operational targets but also fulfilling
environmental obligations, which are increasingly becoming important due to regulatory
pressures and consumer expectations [21][23]. Effective management also requires
collaboration among stakeholders, including government entities, private companies, and the
public. Collaborative frameworks are essential for addressing systemic challenges in
logistics, such as infrastructure inadequacies and regulatory bottlenecks, which cannot be
tackled by individual entities alone [24].

The discussion further underscores the need for harmonizing technological
advancements with sustainable practices and collaborative frameworks. While technologies
like 10T, blockchain, and Al offer significant potential for optimizing logistics, their
successful implementation depends on overcoming various challenges, including cost
barriers, system complexity, data privacy issues, and stakeholder engagement. Developing a
logistics system that is both technologically advanced and environmentally sustainable
requires an integrated approach that brings together technological innovation, regulatory
support, and active participation from all stakeholders in the logistics ecosystem.

Conclusion: The modern approaches to transport logistics involve a blend of
advanced technologies, sustainable practices, and collaborative frameworks. Comparative
studies show that logistics strategies need to be regionally adaptable while aligning with
global sustainability goals. The integration of 10T, digital twins, blockchain, and Al has the
potential to transform logistics by enhancing efficiency, transparency, and decision-making
processes. However, challenges such as cost barriers, data privacy, and system
interoperability need to be addressed to fully harness the benefits of these technologies.
Future research should focus on evaluating the long-term impact and scalability of these
innovations across diverse environments, fostering harmonized global practices and ensuring
sustainable, efficient transport logistics.
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A RESEARCH OF WIND TURBINE EMERGENCY SITUATIONS

Abstract: The study focuses on investigating emergency situations in wind turbine
installations, analyzing the factors that lead to mechanical and electrical failures, as well as
the impact of weather conditions on turbine operations. The research highlights the
significance of preventative measures, including regular maintenance, diagnostic
technologies, and control strategies aimed at improving system reliability and reducing the
risk of accidents. Using a combination of data-driven approaches, deep learning methods,
and automated control systems, the study evaluates the effectiveness of these measures in
preventing critical failures. The results show that implementing advanced monitoring and
diagnostic systems can significantly decrease the frequency of accidents. Moreover,
strategies such as power control and condition-based maintenance are crucial for mitigating
the effects of extreme weather and ensuring operational stability. Further research is needed
to refine these technologies and fully integrate them into wind energy systems to enhance
safety and efficiency as wind power generation expands globally.

Keywords: wind turbine failures, emergency response, extreme weather, predictive
maintenance, safety systems.

Introduction. Wind power has become one of the most important sources of
renewable energy in recent decades, with wind turbines being deployed around the world to
meet growing energy demand while reducing the impact of fossil fuels on the environment.
These systems offer significant benefits, including sustainability, low operating costs, and the
potential to reduce carbon emissions. However, the complexity and scale of modern wind
turbines bring new challenges, especially in terms of reliability and safety.

Wind turbines operate in harsh environmental conditions, which can lead to plant
failures and emergency situations. Failures in wind turbine systems, such as blade damage,
generator malfunctions, or control system issues, can result in significant financial losses,
downtime, and even pose a safety risk to personnel.

Wind turbines are complex systems that consist of many mechanical, electrical, and
electronic components, all of which must work together to produce energy efficiently. These
components are exposed to a variety of environmental factors, including high wind speeds,
temperature fluctuations, humidity, and salt corrosion (in the case of offshore turbines).
These extreme conditions can lead to wear and tear, equipment degradation, and ultimately
system failure. When wind turbine components fail, the consequences can range from minor
performance issues to catastrophic events, including fires, blade separation, or even complete
structural failure.
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Understanding the nature and causes of wind turbine failures is critical for several
reasons. First, as wind energy becomes an increasingly integral part of the global energy mix,
minimizing downtime and maximizing turbine availability is essential to ensuring a reliable
supply of electricity. Second, safety concerns must be addressed to protect workers, nearby
communities, and the environment from the potential hazards posed by turbine failures.
Third, reducing turbine failure rates can result in significant cost savings for operators, as
emergency repairs and lost revenue due to downtime can be substantial. For these reasons,
research into the causes, prevention, and mitigation of wind turbine failures has become a
key focus in the renewable energy sector.

One of the major challenges in maintaining the reliability of wind turbines is the
unpredictable nature of the operating environment. Wind speeds can vary significantly over
short periods, and extreme weather events such as storms or hurricanes can place additional
stress on turbine components. In addition, offshore wind turbines are exposed to even harsher
conditions, including strong ocean currents and corrosive saltwater environments. These
factors contribute to the wear and tear of critical components such as blades, gearboxes, and
generators, which can lead to mechanical failures if not properly monitored and maintained.
As wind farms move further offshore, the logistical challenges of repair and maintenance
also increase, making it even more important to prevent accidents before they occur.

In addition to environmental factors, technological failures can also contribute to wind
turbine failures. For example, problems with turbine control systems, sensors, or software
can cause the turbine to operate improperly, which in turn can cause mechanical stress and
eventual failure. Electrical faults such as short circuits or power surges can also damage key
components, leading to costly repairs and downtime. In addition, the growing size of modern
wind turbines—some of which now exceed 200 meters in height—presents new engineering
challenges related to structural integrity and load distribution. As turbine designs continue to
evolve, ensuring that these massive structures can withstand the forces applied to them
remains a critical challenge.

Despite these challenges, significant progress has been made in recent years to
improve the safety and reliability of wind turbines. Advances in materials science have led to
the development of more durable components, while improvements in monitoring and
diagnostic technologies have made it possible to detect potential problems before they
become full-blown emergencies. For example, the use of condition monitoring systems
(CMS) allows operators to continuously monitor the performance of key components such as
bearings and gearboxes in real time. By identifying early signs of wear or failure,
maintenance crews can schedule repairs during scheduled outages, thereby reducing the
likelihood of unplanned downtime. Similarly, advances in artificial intelligence and machine
learning are being used to analyze the vast amounts of data collected from wind turbines,
allowing operators to predict and prevent.

Methods and Materials. To investigate failures in wind turbines, various scenarios
were simulated to analyze the root causes of failures, such as mechanical and electrical
failures, and the impact of extreme weather conditions. The simulations were performed
using MATLAB/Simulink software to evaluate the behavior of the system under different
types of failures.
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The simulated wind turbine system includes several main components: blades, rotor,
generator, and control and safety systems. The study focused on monitoring the condition of
the blades, as they are most susceptible to wear and tear at high wind speeds. The turbine
control system was also simulated to evaluate its effectiveness in preventing failures.

The main parameters of the simulation were:

1. Mechanical loads on the blades and rotor at different wind speeds.

2. Electrical parameters, such as voltage and current in the generation system, which
may exceed acceptable limits during overloads.

3. The state of the control system that monitored the turbine operation, including
emergency stops and safety systems designed to shut down the turbine in the event of critical
failures.

The simulation of emergency scenarios included five main cases:

1. A base case without emergency situations to determine the normal performance of
the wind turbine.

2. Blade failure, where the failure of one or more blades and its impact on the stability
of the turbine operation was investigated.

3. Control system failure, where a failure in the control and protection systems was
simulated, which could lead to overloads and an emergency shutdown of the turbine.

4. Generator failure caused by overloads, which led to electrical failures in the grid.

5. Extreme weather conditions, such as strong winds or hurricanes, which can lead to
mechanical damage to the blades and rotor.

Real data on wind turbine performance and weather conditions obtained from
operational wind farm systems were used for the study. Monitoring systems were also
integrated using data mining and deep learning techniques to predict emergency situations
based on incoming data.

Key parameters for analysis included:

e Total mechanical load on the blades and rotor.

e Grid electrical parameters such as current and voltage.

e Control system behavior, including the response speed of emergency protections.

The modeling allowed us to identify critical points in the system operation that could
lead to accidents and propose measures to prevent them.

The study of wind turbine failures plays a crucial role in ensuring their reliability and
safety. The sources provide a broad understanding of the problems associated with wind
turbine system failures, as well as methods for their prevention and mitigation.

Mechanical and Electrical Failures Howe (2006) discussed in detail the main causes of
wind turbine failures. Mechanical failures such as blade and rotor damage lead to
catastrophic failures. Electrical failures such as overloads in the generation system or turbine
control failures can also cause failures. It is important that safety and fault-tolerance systems
ensure reliable operation even under difficult operating conditions, preventing catastrophic
failures.

Preventive measures and failure prevention Manwell, McGowan, and Rogers (2010)
include regular maintenance and wind turbine systems to prevent failures. Developing
effective management and maintenance practices is a key factor in reducing the risk of
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failures. They also look at the occurrence of problems such as component fatigue damage or
blade aerodynamic failure.

System Stability Control Strategies Hansen and Sorensen (2008) discuss wind turbine
control strategies to maintain grid stability and prevent accidents. The focus is on preventing
fluctuations in the power system that may occur due to sudden changes in wind load. They
propose solutions for automatic turbine control, which helps to avoid accidents related to
overloads or instability in the grid.

Blade Diagnostics and Monitoring Kusiak and Verma (2011) use data analytics
techniques to diagnose wind turbine blade failures. These techniques rely on identifying
deviations in blade performance, which helps to prevent accidents before they occur. Early
diagnosis, especially when using automated data analytics systems, significantly increases
the risk of blade failure, which is one of the most vulnerable parts of the turbine.

Gonzalez-Longatt (2007) considers fault situations that occur in power systems with
distributed generation, including wind turbines. Voltage surges and overloads can lead to
faults, especially if the control systems are not able to cope effectively with the instability of
power flows. The paper proposes methods to minimize losses and improve the reliability of
the network, which helps to avoid fault situations related to overloads.

Deep learning-based diagnostics Zhou and He (2016) use deep learning to detect faults
in wind turbines. The use of machine learning models allows for efficient fault prediction
based on data analysis in the blink of an eye. This approach helps to improve system
reliability and reduce the incidence of faults, since it allows for potential problems to be
quickly identified and corrective actions taken.

Failure and accident statistics Ribrant and Bertling (2007) analyze the dynamics of
accidents and failures in Swedish wind turbines from 1997 to 2005. The most common
causes of accidents were mechanical failures and other faults in the control system. Statistics
show that regular maintenance and improvement of components can significantly reduce the
accident rate.

Maintenance planning and risk management Sorensen (2009) focuses on maintenance
planning and risks for offshore wind turbines. Offshore installations are more challenging in
terms of weather conditions, which increases the likelihood of an accident. Preventive
planning and the use of risk management systems can minimize accidents and emergencies,
which is especially important for turbines operating in remote and inaccessible locations.

Risk management in renewable energy projects Gatzert and Kosub (2016) highlight
the level of risk management in renewable energy projects, especially wind turbines. They
note the need for insurance, capacity backup, and emergency planning.

Reliability of wind turbine technologies Echavarria et al. (2008) examine the reliability
of different wind turbine technologies and the vulnerability of these systems to accidents.
They emphasize that, despite technical progress, mechanical failures and component wear are
the main causes of accidents. Improvements in materials and diagnostic methods carried out
during regular maintenance help to increase the reliability of turbines and reduce the
consequences of emergency situations.

Results. The results of wind turbine accident simulations showed the significant
impact of mechanical and control system failures on turbine operation. Five scenarios were
analyzed, the results of which can be divided into several key findings:
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1. Baseline scenario:

In the baseline scenario, under normal operating conditions without accidents, the
turbine operated stably with nominal parameters. The voltage and frequency of the system
remained within standard values. Mechanical loads on the blades and rotor were within
acceptable limits, with no signs of wear or damage.

2. Blade failure:

When one of the turbine blades failed, a sharp increase in vibrations and imbalance of
the rotor was observed. This led to significant mechanical loads on other components of the
turbine, which increased the risk of their failure. The electrical power of the generator
decreased by 15%, and the voltage in the network fluctuated, going beyond the permissible
limits. The emergency shutdown of the system did not work immediately, indicating the need
to improve the safety system.

3. Control System Failure:

The control system failure scenario demonstrated that control system failures can lead
to uncontrolled rotor speed increase. This caused generator and power distribution system
overloads, which resulted in generator tripping. The grid voltage dropped and the power
factor deteriorated by 10%. This indicates the need for redundant control systems to quickly
resolve such failures.

4. Generator Failure:

The generator overload caused severe electrical failures, which resulted in grid voltage
drop and increased total harmonic distortion (THD). As a result, the power quality
significantly deteriorated, which can lead to grid failures. The generator emergency
protection system operated, but with a delay, indicating the need for improved rapid response
mechanisms.

5. Extreme Weather:

In the extreme weather scenario (hurricanes or high winds), blades were observed to
break when critical wind speeds were reached. The blades failed at wind speeds above 25
m/s, causing the rotor to completely collapse and the turbine to stop. As a result, the voltage
in the system dropped and the power factor deteriorated. The emergency shutdown of the
turbine worked, but the damage was significant, requiring modifications to the turbine
designs for operation in extreme conditions.

Discussion. The results of the studies show that wind turbine failures are often
associated with mechanical and electrical faults. It is important to note that most failures
could have been prevented through improved monitoring and diagnostics.

The main challenge remains the diagnosis of faults at early stages. As noted in the
studies of Kusiak and Verma (2011), continuous monitoring and data analysis can
significantly reduce the likelihood of serious failures. Deep learning technologies proposed
by Zhou and He (2016) represent a promising method for automatic fault analysis and failure
prevention.

The power control systems discussed by Hansen and Serensen (2008) have also proven
to be effective in preventing failures. Turbine power control helps stabilize the power system
and reduce the risk of overloads.

In addition, Serensen's (2009) research on maintenance planning for offshore turbines
shows that proper planning and regular maintenance inspections can prevent accidents
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caused by adverse weather conditions. These measures are particularly important for offshore
installations, which are more vulnerable to external factors.

Conclusion. The study of emergency situations in wind turbine installations shows
that the main causes of breakdowns are related to mechanical and electrical faults, failures in
control systems and adverse weather conditions. The implementation of monitoring and
diagnostic systems, the use of deep learning and regular maintenance can significantly reduce
the risk of emergency situations and increase the reliability of wind turbines.
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YK 001
Baybip:kan Cankap Ca0bipxaHyJIbl
MarucTpaHT Kadeapbl dJIEKTPOCHAOKEHUS
Arporexunueckuil YauepcuteT uMm. Cakena Ceitdyinuna
(r. Actana, Kazaxcran)

COBEPHIEHCTBOBAHUME PABOTBI BETPOCTAHIIMU C IPUMEHEHUEM
HAKONUTEJEA SJHEPTUU

AHHoTaumMs: B cratbe paccMaTpuBalOTCs BONPOCHI  MOBBIIIEHUS 3PPEKTUBHOCTU
pabotel BerpocTanimii (BOC) nyrem npumeHeHus Hakonurtenaed sHepruu. OmnucaHbl
OCHOBHBIE  MpPOOJIEMBI, CBSI3aHHBIE C  HEPABHOMEPHOCTHIO  TE€HEpAllMU  DHEPIruu
BETPOCTAHUMAMHM, W TPEMJIOKEHbl PEMIEHUS C HCHOJb30BAHUEM pPa3JIMYHBIX THUIIOB
HAKOIUTEJIEH: XUMHUYECKHUX, MEXaHMYECKUX U TeIUloBbIX. [IpoBeleH aHanu3 IpuMEpoB
OPUMEHEHHSI HAKONUTENEH B MEXKAYHAPOAHOM TMPAKTUKE, a TaKXKe PACCMOTPEHBI
NEPCIEKTUBbl WX COBEPIICHCTBOBAHMS, BKIIOYAsl BHEAPEHUE HHTEIUICKTYAJIbHBIX CUCTEM
ynpasnenus. CaenaH BbIBOJ O 3HAYMMOCTHU HAKOMHTENEH JUIsi TOBBIIEHUS CTAa0MIBHOCTH
HSHEPrOCUCTEM W  HHTErpallud  BETPOIHEPreTMKHM B DHEpProcetu  Oynaymiero.

KiaroueBble cjioBa: BETPOCTAHIUS, HAKOMUTENM OHEPrUH, BO30OHOBIIIEMbIC
UCTOYHUKH SHEPIUU, YHEPTOCUCTEMA.

BBenenue.

AKmyanabHocms UCno1b306aHUA 60300HOBAAEMBIX UCMOYHUKOS IHepzuu (BHU )

Bozo6uoBnsiembie uctounuku sHepruu (BUD) cTaHOBATCS KIIIOYEBBIM 3JIEMEHTOM
MUPOBOM JIHEPreTUYECKOM CTPATErMd B YCIOBHUSX YCHJIMBAIOWIETOCS HSKOJOTHYECKOIO
KpU3HCa U POCTa MOTPEOHOCTH B YCTOMYMBBIX pelieHusx. Mx akTyallbHOCTh 0OyClOBIIEHA
psAIoM (HaKTOpPOB:

1. Okosornueckasi Oe3zomacHocTb: BHMD, Takue Kak coyiHEYHas, BETpoBas W
THUAPOIHEPTHUs, MPAKTUYECKH HE TMPOU3BOMAST BHIOPOCOB MMAPHUKOBBIX Ta30B U JIPYTUX
BPEIHBIX BEIECTB, YTO MOMOTAET OOPOTHCS C UBMEHEHHEM KIIMMAaTa M CHUXKAET HETaTUBHOE
BO3JICICTBUE HA OKPYKAIOLIYIO CPEY.

2. AcTomieHue TPaJUIMOHHBIX pecypcoB: lckomaeMmple HCTOYHUKKA DHEPTHUU
(aedTh, Ta3, yroip) SBISIOTCS OTPAaHUYEHHBIMH WU TOJBEpP>KEHBI KoiebanusM 1ieH. BUD,
HAlpOTHB, UCIOJB3YIOT HEUCYepriaeMble TPUPOJHBIE PECypChl, dYTO OOecredYnBacT
JOJITOCPOUYHYIO SHEPTETUYECKYIO CTAOMITHLHOCTb.

3. Poct 3Hepronorpedienusi: C yBeIHMUYEHHEM MHPOBOTO HACEJICHHS U Pa3BUTHEM
TEXHOJIOTMH MOTPEeOJICHHE YIHEPTUHU MOCTOSIHHO pacTeT. BUD mo3BOISIOT yIOBIETBOPUTD 3TY
MOTpeOHOCTH 0€3 YBETWYCHHS YTISPOTHOTO ClIe/a.

4. JkxoHOMHUYecKHe BbIToAbl: COBPEMEHHbIE TEXHOJOTUU CHHXKAIOT CTOUMOCTD
Mpou3BOJICcTBa 3Heprun u3 BUD, 4uto nenaeT ux KOHKYPEHTOCIOCOOHBIMU MO CPaBHEHUIO C
TPaIUIIMOHHBIMHU UCTOUYHUKaMH. Kpome Toro, passutie B co3gaeT HOBbIe paboune mecTa
B QHEPTETUYECKOM CEKTOPE.
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5. DHepreTuyeckas He3aBHUCUMOCTb: Vcrnonb3oBaHue yokaibHbx BUD mo3BosseT
CTpaHaM YMEHBIIUTH 3aBUCHMOCTb OT HMMIIOPTA HCKOMAEMOI'0 TOIUIMBA, 4YTO YKpPEIUISET
HallMOHAJIbHYIO SHEPro0€301aCHOCTb.

6. CounaabHast 3Ha4uUMOCTh: BID crnocoOCTBYIOT ynydllleHHIO KayecTBa KU3HU 3a
CUYET CHW)XEHUS YPOBHS 3arpsA3HEHHs] BO3[yXa M YBEJIHMYCHHs JOCTYIIHOCTH HSHEPIUU B
yAAJIEHHBIX U c1a00pa3BUTHIX PErHOHAX.

Takum o6pazom, nepexoa Ha BUD — 3T0 He TOJIBKO 3K0JIOrHYecKasi He0OX0IUMOCTb,
HO U DOKOHOMMYECKM M COLMAJIBHO BBITOJIHOE HAMNPABICHUE, KOTOPOE OINPEIEIAET
YCTONYUBOE Pa3BUTHE MUPOBOM DHEPIrEeTUKH.

IIpoonemovl HepagHOMEpHOCIMU 2eHEPAUUY IHEPZUU 6EMPOCIAHUUIL

OpHoii M3 OCHOBHBIX MPOOJIEM BETPOIHEPTETUKU SBISIETCS HEPABHOMEPHOCTh
TE€HEpaluy DJJIEKTPOIHEPTUH, CBA3aHHAS C MPUPOJHOM HW3MEHYMBOCTBIO CKOPOCTH H
HampaBJICHUs BeTpa. OTH OCOOCHHOCTHM HAKJIAJbIBAIOT CEpbE3HbIE OrPAaHUYEHUS Ha
ucrnojib3oBaHue BeTpoBbIX cTaHiui (BOC) B sHepreTtmyeckux cucremax. Paccmorpum
OCHOBHBIE aCIEKThI ITON MPOOIEMBI:

1. 3aBMCHMOCTH OT MOTOAHBIX YCJOBHIi: ['‘eHepalds BETPOIHEPIHMH HAMPAMYIO
3aBUCHUT OT BETPOBOI Harpy3ku, KOTOpasi MOXET CYIIECTBEHHO KOJeOaThCsl B TEYEHUE CYTOK,
MecsAleB M Ce30HOB. llepuonbl OTCYyTCTBUSL BeTpa NPUBOASAT K PE3KOMY CHHXKEHHIO
BBIPA0OTKHU PHEPTUH, YTO CO3AAET PUCK JIJISi CTAOMIIBHOTO SHEPTrOCHAOKEHMUS.

2. CJI05KHOCTh NPOTrHO3MPOBaHUA: ToyHbIE MPOrHO3BI CKOPOCTH BETPAa BO3MOKHBI
JUIIbL Ha KOPOTKHE TEepUOAbl, 4YTO 3aTpyAHseT 3(G(EeKTUBHOE IUTAHMPOBAHUE pPaOOTHI
HHEPrOCUCTEM, BKIIIOUask OATaHCUPOBKY CIIPOCA U MPEIIOKEHUS.

3. U30bITOuHAsA reHepanusi: B nepuonsl cunbHoro Betpa BOC Moryt npousBoauTh
0O0JIbIIIe PHEPTUH, YEM MOKET OBITh MOTPEOJICHO WM MIEPEIlaHO B SHEPTOCETh. ITO MPUBOIUT
K HEOOXOAMMOCTH OTPAHUYECHUSI MOIIIHOCTH WJIHM MOTEPH U30BITOYHON YHEPTHUU.

4. HecTaOWIBHOCTh 4YAaCTOThl M HANpPsKeHUs1 B ceTu: Pe3kue W3MEHEHHS B
redepannu BOC MOryT BbI3bIBATh KOJIEOAHUS YACTOTHI U HATIPSIKEHUSI B SHEPTOCUCTEME, UTO
CHU)XKAET €€ HaJIeKHOCTh U TPeOyeT JOMOIHUTENbHBIX MEp IS CTA0OUIIU3alINN.

5. OrpannyeHus B NOAKJII0OYeHHH K ceTn: BOC yacTo pacnonaraiorcs B yJaJ€HHBIX
palioHax, TJ€ MOIIHOCTH CYIIECTByIomEeH HWHPPACTPYKTYpbl HEIOCTATOYHO ISt
TPAHCIOPTUPOBKH JHEpruu. HepaBHOMEpHas TeHepauus OCJIOXKHSIET HWHTETPALUIO
BETPOIHEPIUM B LIECHTPAJIbHBIE CETH.

6. 3aBucumocth oT Macmradba BIC: Mainbie BETpOCTaHIIMM OCOOCHHO YS3BUMBI K
BJIMSIHUIO JIOKAJIBHBIX U3MEHECHUN BETPOBBIX YCIOBHUH, UYTO JEIACT UX MEHEE HAJIC)KHBIMU 110
CpPaBHEHUIO C KPYIMHBIMU BETpOTIApKaMHU, T/I€ TeHEpaIis MOKET OBITh yCpETHEHA.

Ilymu pewenusa:

JIist ycTpaHeHWs] WM MUHUMHU3AIWHA OSTUX TMPOOJIEM TMpeaIaraloTcs Cleayome
peleHus:

e llcnonp30oBaHMe HAKOMUTENECW DSHEPTUM IS CIJAXKWBAaHWS TMKOB W IPOBAJIOB
IEHEepaLuH.

e Uurerpauus BOC c apyruMu HCTOYHHUKAMU HSHEPIHM, TAaKUMU KaK COJIHEUHBIE
CTaHILIMU WJIW TPAJULIMOHHBIE 3JIEKTPOCTAHIIUU.

e Pa3paboTka MHTEIUIEKTYyaJbHBIX CHCTEM YIMPABICHUS, KOTOPHIE aBTOMATHYECKU
PErYIUPYIOT pacIpeieICHUE YIHEPTUU B 3aBUCUMOCTH OT €€ BBIPaOOTKHU U NOTPEOJICHHUS.
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Takum 00pa3oM, HEPaBHOMEPHOCTh TE€HEPAIIMU BETPOIHEPIHU SIBIISICTCS 3HAYUMOU
npoOJieMOl, HO COBPEMEHHbIC TEXHOJOTMU U TMOJXOJbl YHPAaBICHUS TO3BOJISIIOT
MUHUMU3HUPOBATH €€ BIUSHUE HA YHEPTOCUCTEMY.

Ponv nakonumeneii 3nepzuu 6 nogvluieHUU HaoexcHocmu pabomovr BHI

Bo3o6HoBnsiemble ncTouHuKM 3Hepruu (BUD), Takue kak BeTpOBbIE M COJHEYHbIE
ANEKTPOCTAHIMHU, O0JIalal0T BBICOKOM HKOJOTMYECKOM UEHHOCThIO, HO MX IIHPOKOE
MIPUMEHEHUE OTPAaHUYUBACTCS MIEPEMEHHOW M HEMpeacKazyeMol renepanueit suepruu. Jis
MOBBIIICHUSI HAJEKHOCTA UX PabOThl BAXKHEHUIIYIO POJIb UTPAOT HAKOMUTEIW JSHEPTHH,
KOTOpble oOecreunBaloT OallaHC MEXAy TreHepanued u mnoTpebieHueM. PaccMmoTpum
KITFOUEBBIC ACTIEKThl UX 3HAUCHMUS:

1. CrnaxxuBaHue Kojedanuii renepanuu. Hakonurenu SHEPIruu MO3BOJISIOT
CIJIAKUBATh PE3KUE W3MEHEHUS BBIPAOOTKH, BBI3BAHHBIC TEPEMEHHBIMU TOTOHBIMU
ycnoBusimu. Hanmpumep:

- Ilpum wu30bITKe TeHepalUMU: HAKOMUTEIU 3aMacaloT M30BITOYHYIO JHEPrHio,
npenoTBpaias e€ noTepro.

- Ilpu fedunuTe reHepauWH: HAKOIJICHHAs JHEPrUs HCHOJB3YETCS IS
KOMIIEHCAIIMU HEJO0CTAIOIIEro oobema.

2. ObGecneuenne cTadlWIbHOCTH 3Heprocucrembl. Ilepemennas renepauus BUD
MOKET BBI3bIBaTh KOJIEOAHUS YAaCTOTHI W HANPSDKEHUS B DHEPrOCUCTEME, YTO CHIDKAET €&
HaJeXKHOCTh. HakonuTenu:

- BricTpo pearupyior Ha U3BMEHEHUS HArPY3KH, MOAAEPKUBAsT CTAOMIBHYIO YaCTOTY.

- CIocOOCTBYIOT CTIIQKMBAHUIO KPATKOBPEMEHHBIX TUKOB MOTPEOICHUS.

3. YBeauuenue aoaum BUI B 3Heprocucreme. DPPEeKTUBHOE HCIOJIB30BAHUE
HAKOIUTEJIEW SHEPIuM IMO3BOJISIET YBEJIWUYMUBaTh n0at0 BUD, He moasepras 3HEProcucTemy
puckam. OHM 00eCcTIeUnBalOT:

- 'uGkocTh SHEprocHAOKEHUS 3a CUET TOCTYITHOCTH PE3EPBOB.

- Hurerpammmio BUD B ceth 063 HEOOXOAMMOCTH 3HAYUTEIBHOTO pPACIIUPEHUS
UHOPACTPYKTYPHI.

4. DHeprocHa0keHHe HM30JHPOBAHHBIX 00BEKTOB. /[ yNalleHHBIX PETHOHOB C
OTPaHUYEHHBIM JIOCTYIIOM K IEHTPAJIU30BaHHBIM CETSAM HAKOIMTENH 3HEpPrun BMecte ¢ BUD
obecrieurBalOT aBTOHOMHOE M YCTOWUHUBOE SHEPTrOCHAOKEHHE.

5. Onrumu3zanmus padorsl ceTu. Vcnoib3oBaHWe HAKONMUTEIEH TMO3BOJSET CHUZUTH
Harpy3Ky Ha 3J€KTPOCETH 3a CUET:

- OTCcpoukH HEOOXOTUMOCTH MOJIEPHU3AINU CETEBON MHPPACTPYKTYPHI.

- CHIKEHHs TOTPEOHOCTH B PE3epBax TPATUIIMOHHBIX AIEKTPOCTAHIIUH.

6. Oxonommyeckasi IPpPeKTUBHOCTH. XOTA BHEIPEHUE HAKOMHUTENEH TpeOyeT
3HAUYUTEJIbHBIX WHBECTUIIUNA, OHU:

- CokpamiaroT pacxo/ibl Ha aBapUItHOE YHEProCHAOKEHHE.

- TloBBImAOT AOXOMBI OT MPOJAXH W3OBITOYHOW SHEPIHH, 3alMaCCHHOW B TMEPHOIBI
MUKOB T€HEePALNH.

/. UHTe/IeKTyaIbHOE ylpaBiieHne 3Heprueil. CoBpeMeHHbIE HAKOMUTEIH MOTYT
paboTaTh B COCTaBE YMHBIX dHeproceTei (smart grid), UCIONB3ysl MPOTHO3BI U AITOPUTMBI
JUISl aBTOMATU4YECKOM OaIaHCUPOBKHU.

[Iprmepsl TEXHOJIOTHI HAKOTIUTEIIEH
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- JIuTuii-uoHHbIE 0aTapeu: BHICOKAs MNIOTHOCTh SHEPTUU, OBICTPHIN OTKIIHUK.

- MexaHnuyeckne HAKONNUTEIM (TPABUTAIIUOHHBIE CUCTEMbI, MAXOBUKM): HAJIC)KHBI
JUTSl KPaTKOBPEMEHHBIX MUKOBBIX HArpy30K.

- TensioBble HAKONUTEH: [TPEOOPA3YIOT U3OBITOUHYIO AJIEKTPOIHEPTUIO B TEIIO IS
MOCJEAYIOMIETO UCTIOIb30BaAHUS.

Ilpunyun pabomor 6empogvix mypoun

BetpoBbie TypOuHBI SIBISIIOTCSI OCHOBHBIM 3jeMeHTOM BetpocTanuuit (BOC) wu
MpeHa3HAuYeHbl [JI1 MPeoOpa30BaHMsl KUHETUYECKOW HSHEPrUU BETpa B DIIEKTPUYECKYIO
sHEepruto. PaccMoTpuM OCHOBHBIE 3TaMbl UX PAOOTHI:

1. 3axBaT KHHeTHMYecKO#l 3Hepruu BeTpa. Berpokorneco (porop), cocrosiuee u3
JomacTel, pacloioKEHO TaK, YTOObl MAKCUMAJIBHO A()(PEKTUBHO YJaBIMBATh MOTOKU BETpa.
Korna Betep nyet Ha J0macTH, OH BBI3BIBAET UX BpAlllCHUE.

- DddexkTuBHOCT,  3axBaTa  JHEPTUM  OMPEACNSCTCS  adpOAMHAMUYECKUMU
XapaKTEePUCTUKAMU JIOTIACTEH.

- Yroa ataku W KOHCTPYKIHMS JIOTIACTEH pacCUMTaHbl JJII ONTHUMHU3AIMHU BPAIICHUS
JaXxKe TIPU HU3KUX CKOPOCTSIX BETpa.

2. IlpeBpaimenne MexaHH4YeCcKOHl IHePruM B JJIeKTpuUecKyw. Porop, Bpamiasce,
nepeaeT MeXaHU4YEeCKYI0 SHEPTUI0 Yepe3 Bajl Ha TeHepaTop:

- [maBHBIN BaJ COEIMHEH C POTOPOM U MEpEeAacT SHEPTHUI0 Yepe3 PEayKTOpP.

- PenykTop yBenIMUMBAET CKOPOCTb BpaIleHHUs, YTOOBI OOECIEUUTH ONTUMATBHYIO
paboTy reneparopa.

- lenepaTrop npeoOpa3zyeT MEXaHUUECKYIO SHEPTHUIO B AIEKTPUUECKYIO.

B coBpeMeHHBIX KOHCTPYKUHUAX O€3peAyKTOpHBbIE TYpOMHBI HCIOJNB3YIOT MPIMYIO
nepeaavy SHEpPruu, 4TO yIPOILIAeT CUCTEMY M MOBBIIIAET HA/IEKHOCTb.

3. Koutpoanb ckopocTu BpamieHusi. [l mnpenoTBpallleHHs] MOBPEXACHUN Mpu
CHWJIBHOM BETpE U ONTUMM3AIMU PAaOOThI TypOUHBI UCTIONB3YETCA CUCTEMa YIIPABICHUS :

- PeryaupoBka yriia HakioHa Jjgomnacrteii (pitch control): u3smensier yron artaku
JonacTey sl yMEHbIICHUS WM YBEJIMUEHHS 3aXBaTa SHEPTUU.

- TopMo3Hasi cucTeMa: CHUKAET CKOPOCTh BPAILICHHS IIPU OMMACHO CHJIBHOM BETPE.

4. Cradwin3zauusi HanpsiKeHHsI W YacTOThl. DJEKTPOIHEPTHs, BbIpaOaThiBacMas
reHepaTopoM, HMMEET HECTAOWIbHBbIE XapaKTePUCTUKH, 3aBHUCSIIME OT CKOPOCTH BETpa.
Ctabunu3upoBaTh MapaMeTphl MO3BOJISIET HHBEPTOP, KOTOPHII:

- [IpeoOpa3zyeT nepeMeHHbIN TOK B CTAOMIBHBIN JUIsI TIEPEIadil B CETh.

- OGecrieunBaeT COOTBETCTBHUE HAMPSHKEHUS M YACTOTHI CTAaHAApTaM YHEPTOCUCTEMBI.

5. Ilepemaua »3JekTpo3Hepruu B ceThb. CTaOWIM3HpPOBAHHAS DIIEKTPOIHEPTHUS
nepemaeTcss B AJCKTPUYECKYIO CEeTh dYepe3 TpaHChOpMAaTophl, KOTOpPHIE MOBBIIIAIOT
HaIpsDKEHHUE 111 MUHUMU3AIUU TOTEPh TPU TPAHCIIOPTUPOBKE.

Jlononnumenshule 31eMeHmbl KOHCMPYKUUU

- bamna: obOecrmeunBaeT BBHICOTY, HA KOTOPOM CKOPOCTh BeTpa Ooiyiee cTaOuiabHA U
BBICOKA.

- MeTeogaT4uKu: CIEIAT 3a HANpPaBICHHEM M CKOPOCTbIO BETpa, YHpPaBIss
MOBOPOTOM TypOuHBI (yaw control) st opueHTanuu poTopa.

- Cucrema oXxJaKkIeHUS: T[peJOTBpallaeT TMEperpeB TIeHepatopa U JpYyrux
KOMITOHEHTOB.
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Ocnoeénble munvl 6empogvix mypoun

1. C ropu3oHTA/JBLHOI OCbK BpalleHHsA: HauOoJee PACIPOCTPAHEHBI OJarojaps
BBICOKOM 3()(peKTUBHOCTH.

2. C BepTHKAJIbHOM 0CbI0 BpallleHHsl: MEHEE YyBCTBUTEIbHBI K HAIIPABJICHUIO BETPA,
HO uMeroT MeHbiuit KII/I.

Ilpoonemur 6anancuposKku InepeuUU 6 IHEP2OCUCMEMAX

banancupoBKka 3HEpruu B 3HEProCUCTEMAx — 3TO MPOLECC 0OECIeUYEeHHs] PAaBEHCTBA
MeXAy oOObeMaMU BBIPAOOTAHHOM AIEKTPOIHEPTUU M MOTPEOSIEeMOM MOUIHOCTHIO B
peanbHOM BPEMEHH. DTOT OallaHC SIBISIETCSI KPUTHUECKU BaXKHBIM JUIsl CTAOMIIBHOM padOThI
HSHEPrOCUCTEMBI, HO €T0 MOJJIEP)KaHUE CTAIKUBAETCS C PAJIOM MPoOJIeM, 0COOCHHO € YYEeTOM
WHTErPaIli BO30OHOBIIIEMBIX UCTOYHUKOB dHeprun (BUD).

1. Henpencka3zyemocts renepannu BUJ

- BeTpo3Heprusi v cojiHeYHasi IHEPIrUs 3aBUCAT OT MPUPOJHBIX YCIOBUH, KOTOpPbIE
TPYJHO MPOTHO3UPOBATH C BHICOKOM TOYHOCTHIO.

- Pe3kue U3MEHEHHS MOTOJIHBIX YCJIOBUM MOTYT MPUBECTH K NePUIUTY UIH U3OBITKY
AIEKTPOIHEPTUH.

2. IInkoBBIC HATPY3KH

- DHepromnorpedieHne HEPAaBHOMEPHO B T€UEHUE CYTOK (IMMMKOBBIE HArPy3KU yTPOM U
BEUEPOM).

- Ecniu B mukoBbIE TMepUONbl TeHepalusi HEJOCTATOYHA, 3TO MOXKET MPUBECTH K
NEPETPY3KE CUCTEMBI.

3. Orpanu4yeHHbIe BO3MOKHOCTH XPaHEHUS IJHEPT UM

- TpaguunOHHBIE 3HEPrOCUCTEMBI HE MMEIOT JOCTATOYHBIX CPEICTB [JISl XPaHEHUS
U30BITOYHOM SHEPTUH.

- OtcyTcTBUE 3(P(HEKTUBHBIX HAKOMUTEIEH MPUBOIUT K MOTEpE M3OBITOYHON SHEPTUH
B [IEpUObI HU3KOI'O CIpOCa.

4. HecTaOMJIBbHOCTH YACTOTHI M HANPSIZKEHU S

- Maureiiiiiee HECOOTBETCTBHE MEXKy TeHEpalueld W MOTPeOJICHHEM MOKET BhI3BAaTh
KoJIeOaHUS YACTOTHI M HAPS>KEHHUS.

- HecTaOUmbHOCTH ATUX MapaMeTPOB CHUKAET HAJEKHOCTh pabOThl CUCTEMBI U MOXKET
MOBPEAUTH 000pyI0BaHUE.

5. Je¢puunt rudKOCTH TPAAUIMOHHBIX HCTOYHMKOB SHEPIrUH

- TpaguuuoHHbIE BIEKTPOCTAHUMH (YTOJbHBIE, Ta30Bbl€, ATOMHBIE) HMEIOT
OTpaHUYCHHBIE BO3MOXXHOCTHU JJII OBICTPOM PETYIMPOBKH BBHIPAOOTKH SHEPTUU B OTBET HA
WU3MEHEHHE CIPOCa.

- 3alyCcK WJIA OCTAHOBKA TAKUX CTAHI[MN 3aHUMAET 3HAUUTEIbHOE BPEMS U 3aTPaThl.

6. OrpaHu4eHHas NPOILYCKHAS CIIOCOOHOCTH ceTeil

- VYcrapeBmas HUHOPACTPYKTypa DJJEKTPOCETEM MOXKET OBbITh HECmocoOHa
TPAHCTIOPTUPOBATH SHEPTHIO U3 PETUOHOB C M30BITOYHOW TeHepaliell B peTHOHBI C BBICOKUM
CIIPOCOM.

- JlokanbHbIE Neperpy3Ku CETH MOTYT IPUBOJAUTH K aBAPUHUHBIM OTKIIFOUCHUSIM.

7. UnTerpauus AeeHTPAJIN30BAHHBIX HCTOYHUKOB JHEPTUHU
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- C yBenuueHueM uucia pacnpeneiieHHblx BUD (coslHeuHble maHenu, JOMallHue
TypOUHBI)  TpoliecC  OaJlaHCUPOBKM  YCJIOXKHSIETCS  HW3-3a  pa3HooOpazusi U
MEJIKOMAacCIITAOHOCTH T'€HEepaLuu.

Ilymu pewenusa npoonem éanancupoéku

HUcnoan3oBanue HAKONUTeEJIeH JHEPruu. JIutuit-uoHHbIE Oarapen,
TUAPOAKKYMYJIMPYIOLIUE CTAHIIMU U JIPYTUe HAKOMUTENH MO3BOJSIOT XPAHUTh U30BITOYHYIO
SHEPTUI0 U UCIIONB30BATh €€ B NEPUOBI IepuiuTa.

HNuTesiekTyajibHble  3Heprocetu  (smart  grid): BHuenpenue  cucrem
ABTOMAaTU3UPOBAHHOI'O YIIPABICHUS U NPOTHO3UPOBAHHUS, KOTOPHIE AHAIM3UPYIOT CIPOC U
reHepalnio B peajibHOM BpeMEHH, TOMOorasi COalaHCUpOBAaTh YHEPTOCUCTEMY.

Pa3BuTHe rHOKNX MCTOYHUKOB IreHepalMu: YBEJIWYEHHUE JIOJIM Ta30BbIX TYpOUH U
IPYTUX OBICTPOPETYIUPYEMbIX HCTOYHUKOB SHEPIHH.

JluHamMuYeckoe ynpaBJjieHue cmpocom: [lporpammbel  ansg  moTpeOuTenei,
CTUMYJIMPYIOIINE UX CHUKATh HArpy3Ky B MEPUObI MMKOBOIO CIPOCA.

Yayudwienue cereBol  MH(pPACTpPyKTypbl: Pacmmpenue u©  MoaepHU3ALUs
ANEKTPUUECKHUX ceTel i Oosee 3P PEeKTUBHOTO pacipeieNieHUs: SHEPTUH.

I'mOopunnbie 3neprocucremsbl: KomOunamus BUD ¢ TpaiuiimOHHBIMA UCTOUHUKAMU U
HAKOMUTEJSIMU JJ1 0OecrieueHHsi THOKOCTH U Ha/IeKHOCTH YHEPrOCHA0KEHUSI.

DJIeKTpOXUMHUYecKHe HakonuTeau (0aTtapew). OTH HAKOMUTENIHW NPeoOpa3yroT
AIEKTPUUECKYIO SHEPTHIO B XUMUYECKYIO U 00paTHO.

o JluTnii-uonnsie 0arapen: Hanbosnee momynsapHbl 6i1aronapsi BBICOKON MJIOTHOCTH
SHEPTUH, JJIUTETLHOMY CPOKY CITy>KOBI M OBICTPOMY BPEMEHH OTKIIMKA.

IIpumenenue:

- banancupoBka 3HEprocucTeM.

- CucreMbl HakOIUIEHHS B JOMAallHUX MW  MPOMBIIUIEHHBIX  COJHEYHBIX
AIEKTPOCTAHIHUSX.

- DJEKTpOTPAHCIIOPT.

e CBHHLOBO-KHUCJOTHBIe OaTtapeu. [IpocThl B NMPOU3BOJACTBE M 3KOHOMHUYHBI, HO
UMEIOT HU3KYIO TUIOTHOCTh YHEPTUU U OTPAHUYCHHBINA CPOK CITYKOBI.

IIpumenenwue:

- Pe3epBHOE nuTaHne B HEOOJIBIIUX CUCTEMAX.

- ABapuiiHbIE ICTOYHUKH SHEPTUH.

e Harpuii-cepuble Oatapen: Bricokas 3h(EKTUBHOCTP U JOJITOBEYHOCTH, HO
TpeOYIOT BBICOKUX TeMIEpaTyp sl pabOTHlI.

IIpumeHnenue:

- [IpomblUIEHHBIE SDHEPTOCUCTEMBI.

- BUD-cranuuu.

2. MexaHu4eckue HAKONUTEJIM JHEPruM. OTH CHUCTEMBI MPEOOPa3yrOT
AIIEKTPUYECKYIO SHEPTHIO B MEXaHUYECKYIO, a 3aTeM BO3BpaIIaloT €€ 00paTHO.

e I'mapoakkymyaupywmue cranuuu (I'AJC): DHepruss wucnoib3yeTcs s
MepPeKavKy BOJIBI B BEpXHUH pe3epByap, OTKY/1a OHA 3aT€M CTEKaeT, Bparas TYpOUHbI.

IIpumeHnenue:

- KpynHble 3HeprocucTemMsl U1l JJIUTEIbHOTO XPaHEHHUS.
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- banancupoBka Harpy3ku MeXy TUKOBBIMU U HEMTUKOBBIMH MIEPUOIAMU.

e MaxoBHKH: DHEprus 3amacaercs 3a CUET BpallleHHusl poTopa B Bakyyme. OOnagaror
BBICOKOI CKOPOCTBIO OTKJIMKA U JIOJTOBEYHOCTHIO.

IIpumenenue:

- CriiaxxuBaHue KPaTKOBPEMEHHBIX MTUKOB HArPy3KH.

- Cucrembl Oecriepe0oNHOTO MUTAHMUS.

e I'paBuTanMOHHBbIE HAKONUTEJU: VCHONB3YyIOT MPUHIMII MOABEMA TPY30B JJIs
HAKOIUICHHS YHEPTUH, KOTOpast BRICBOOOKIAETCS MPU UX OMyCKAHUH.

IIpumenenue:

- Jlonrocpounoe xpanenue s BUD.

3. DJaekTrpuuyecKHMe HAKONMHUTEJAM. XpaHAT DSHEPrul0 HEMOCPEACTBEHHO B
AIEKTPUYECKOM BUJIE.

e KonageHcaTopbl: 3amacaroT JHEPrUi0 B JJIEKTPUUYECKOM Ioje. MMEeT BBICOKHI
CPOK CITY>KObI ¥ MaJjible TOTEPH.

IIpumenenue:

- BricTpas 6anaHncupoBKa Harpy3KH.

- YcrpoiicTBa i1 cTaOUIn3aIiuy HampsoKeHUS.

e CBepxmnpoBoJAHMKOBbIe Hakonmurteau 3Hepruum (SMES): Dneprusi xpaHutcs B
MAarHMTHOM TI0JI€, CO3/1aBA€MOM TOKOM B CBEPXIPOBOIHUKE.

IIpumenenue:

- MoMeHTaIbHOE BOCCTAHOBJIEHUE SHEPTUU.

- YMHBIE 3HEPTOCETH.

4. TennoBble Hakonmuteau IHepruu. CoOXpaHAIOT U3OBITOYHYIO SHEPTUIO B BHJIE
TeIIa.

e Haxkonureaun ¢ pacimiaBjJeHHON co0Jibl0. lcnonb3yloTcsi B COJHEUYHBIX
ANEKTPOCTAHUHUAX JJISl COXPAHEHUS! SHEPTUU HA JJIMTEIIBHOE BPEMSI.

IIpumenenue:

- CoJIHEUHbIE 3JEKTPOCTAHLINY C KOHIEHTPUPOBaHUEM cojiHeuHOM sHeprun (CSP).

e Temnosbie pe3depByapsbl: Vcronap3ylOT BOLY WM APYTUe MaTepHAIIbl ISl XpaHEHUS
TEIJIOBOW SHEPTHUH.

IIpumenenue:

- CucreMbl OTOIICHHUS.

- KomOuHMpOBaHHBIE TETIIOIEKTPOCTAHITIH.

5. I'a3zoBble HakomuTead. VCrONB3yrOT SHEPrUIO I MPOU3BOJCTBA I'a3a, KOTOPBIU
3aTeM HCTIOIB3YETCs B TypOMHAX WM TOTUTMBHBIX DJIEMEHTaX.

e Bonopoanbie cucTeMbl. OJEKTpOdHEprus ImpeoOpa3yeTcss B BOJOPOA Uepe3
aneKTposin3. Bomopor MokeT ObITh MO3KE UCIOJIB30BAH B TOTUIMBHBIX 3JIEMEHTAX.

IIpumeHnenue:

- XpaneHue 00JbIIUX 00bEMOB IHEPTUH.

- TpaHcnopT ¥ MPOMBIIITIEHHOCTb.

o Cxmxennbiii Bo3ayx (CAES): Bo3ayx cxumaercs ¢  HCHOJB30BaAaHUEM
M30BITOYHOM HEPTUH, a 3aTEM BBICBOOOXKIAETCS, TPUBOAS B IEUCTBUE TYpOUHBI.

IIpumeHnenue:
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- JloJirocpo4Hoe XpaHeHHe.

- NuTerpanus ¢ BUD.

IlepcneKTHBBI COBEPIICHCTBOBAHUA PA0OTHI BETPOCTAHLMI ¢ HAKONUTEJIAMHU

Wurerpanus Haxkonurtened sHepruu ¢ BerpoctaHiusmMu (BOC) oTkpbiBaeT HOBbIE
BO3MOXHOCTH JUIsl TOBBIIEHUS HX SPQPEKTUBHOCTH, HAACKHOCTH M YCTOWYMBOCTH.
IIpuMeHEHHE  COBPEMEHHBIX  TEXHOJOTMH, BKIKOYasg  HWHTEIUIEKTyalbHbIE  CHCTEMBI
YOPaBJIEHUS, IO3BOJSAET MHUHUMHU3UPOBATH HEAOCTAaTKH IIEPEMEHHON TIE€HEpaluu W
MHTETPUPOBATh BETPOIHEPTETHKY B SHEPrOCUCTEMY C MAKCUMAJIBHOW IOJB30WM IS BCEX
YYACTHUKOB pbIHKA. PAaCCMOTPUM KITFOUEBBIE ACIIEKThI COBEPIIEHCTBOBAHUS.

1. Ucnosib30BaHNe HHTE/UIEKTYAJTbHBIX CHCTEM YIIPaBJICHUS

WnTennexkryanpHble cuctembl yrpaBieHus (Smart Grid) cTaHOBSTCS BaKHEHIIUM
MHCTPYMEHTOM /i onTuMu3anuu pabotsl BOC n HakonuTeneii:

e MOHMTOPHHI B peaJlbHOM BPEMEHH:

- JlaT4MKM W aJArOpUTMBl YIPABIEHUS IMO3BOJSIOT AaHAIMU3UPOBATh TEKYIIYIO
BBIPA0OTKY, MPOTHO3BI TIOT0/1bl, COCTOSIHUE HAKOIUTENIEH U CIPOC Ha 3JIEKTPOIHEPTHIO.

- CBOEBpEMEHHAs PETYJHPOBKAa MOIIHOCTH CHHXKAET BEPOATHOCTH IMEPETPY30K HWIIU
HEJOTPY30K.

e IIporHo3upoBaHue BbIPAa0OOTKH U MOTPeOICHNS .

- CoBpeMEeHHbIE arOPUTMbl MAITUHHOTO O0YYEHHSI MPEICKA3BIBAIOT 00bEM FeHEPALINH
BETpa U MOTPEOHOCTHU CETH, MO3BOJISAA IJIAHUPOBATH UCIOJIb30BaHIE HAKOTTUTEIICH.

e ABTOMATHM3ALUs pacipeaeJeHUs1 FHEPTrum:

- Cucrembl yIpaBlI€HHs aBTOMAaTUYECKU OMNPEAENSIOT, KOTJa SHEPrui0 HYKHO
OTIPABUTh B CETh, HAKONUTH WJIA UCIIOIb30BaTh JOKAJIBHO.

e Hnrterpaums ¢ apyrumu BUI:

- KoMOuHupoBaHue ¢ CONHEYHBIMU CTAaHIUSMU  YJIydlllaeT CTaOMIBHOCTD
HHEProCcHA0KEeHUS, CTIKUBAsI CE30HHBIE U CYTOYHBIE KOJICOaHUS TeHEePaIIUU.

- [IpumeHeHre MHTEIUIEKTYaIbHbBIX cUcTeM yrpasienus nenaet BOC 6onee ruOkumu
U YCTOWYMBBIMU K U3MEHEHHSIM BHEIIHUX YCIOBUH.

2. BaiusiHue Ha yCTOMYMBOCTH 3HeprocucreMbl. MHTerpanus Hakonutenein ¢ BOC
CYILIECTBEHHO MOBBIIIAET YCTOMUNBOCTh IHEPTOCUCTEMBI:

e CriaxxuBaHue KoJeO0aHUI reHepalum:

- HakonuTenun KOMIIEHCHPYIOT pE€3KHME CKAadKd WM [POBajbl  MOIIHOCTH,
BO3HHMKAIOIIUE U3-3a IIEPEMEHHOTO BETpA.

- OTO CHMXKAET PUCK JucOallaHca B SHEPrOCUCTEME U CTa0MIIU3UPYET MapaMeTphl CETH
(HanpspKeHue, 4acToTa).

e CHHMKeHHe 3aBMCHMOCTH OT pPe3epBHbIX MOIHOCTEH !

- TpaguumoHHbIE HCTOYHHMKH, TAKHE KaK Ia30BbI€ M YTOJIBHBIE 3JEKTPOCTAHLIUN, YACTO
WCIIOJNB3YIOTCSL B KauecTBe pe3epBa. Hakonurenu Mo3BONSIIOT CHU3WTH MX Y4YacTHE, Jelas
JHEProcucTemMy 00Jiee IKOJOTUUHOM.

e [loBbllIeHHE HAEKHOCTH IHEPTrOCHAOKEHUA

- B mepuoasl BBICOKOTO CIpoca HAKOMUTENU 00ECNEUYMBAIOT PE3EPBHYIO MOIIHOCTD,
IIpeIoTBpallas nepedou B MoJade 3JEKTPOIHEPTUH.
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- B U301MpOBAaHHBIX CETAX WM PETUOHAX C OrPAaHUYEHHBIM JIOCTYIIOM K
LEHTPAJIM30BAHHBIM CUCTEMaM OHU 00€CIEYMBAIOT AaBTOHOMHOCTb M CTa0OUIBHOCTb.

¢ YMeHbIICHHE HATPY3KH HA JJIEKTPUYECKHUE CeTH !

- JlokanbHOE MCHOJB30BAaHUE HAKOIUIEHHOM OHHEPruM CHUXKAET NOTPEeOHOCTh B
TPaHCIIOPTUPOBKE IIEKTPUUECTBA, MUHUMU3HUPYS TOTEPH.

3. DKOHOMHUYeCKHe BbITOAbI VIl NOTPpeduTe e U 0OIIepaTopoB

- DOKOHOMHUYECKHE MPEUMYIIECTBA COBEPILICHCTBOBAHMS PAOOThl BETPOCTAHIUN C
HaKOMUTENSIMU MPOSIBIISIFOTCS. HA HECKOJIBKUX YPOBHSX:

Jiis moTpeduTeeii:

e CHUKEHHE CTOMMOCTH 3JIEKTPOIHEPIHUH:

- Hcnonb3oBanue HakomuTeNned MO3BOJISIET M30eraTh NMHUKOBBIX Tapu(doB, Tak Kak
SHEPI'Us HAKAIUIMBAETCS B MEPUOJIBI HU3KOI'O CIPOCA U UCTIOJIb3YETCS B IUKOBBIE.

e YCTOHYMBOE JHEProCHAOKEHHUE!

- CrabunpHas paGora BOC c HakonmuTelsMH CHHXKAE€T BEPOATHOCTb aBapuil H
BBIHYKJCHHBIX OTKJIFOUSHHI.

st omepaTopos:

o CHm:kenune mrTpadgosB 32 HECOATAHCUPOBAHHOCTD

- TouHble MPOrHO3BI U MCTIOJIB30BAHUE HAKOIUTENEH MOMOralT uzderaTh qucbanaHca
MEX1y TeHepaluen u noTpedaeHrueM, 3a KOTOPBIM onepaTopbl MOTYT OBIThH OIITPa(OBaHbI.

e YBe/MYeHHE BLIPYYKH:

- BO3MOXHOCTh MpOJaBaTh HAKOIJIEHHYIO YHEPTUIO B MEPUOJbI BBICOKOTO CIIPOCa IO
0oJee BBICOKOI 1IEHE.

e CoxpameHue IKCILUIyaTallHOHHBIX 3aTParT:

- ABTOMAaTH3alus U CHU)KEHUE HArpy3KW Ha TPaJULMOHHbIE UCTOYHHKU YMEHBIIAIOT
3aTpaThl Ha 00CITy )KHBaHUE.

st Bceil JHEProcucreMsbi:

e OnruMHu3auus UHBECTUIUNA B HH(PPACTPYKTYPY:

- Menbiiasgs He0OX0IUMOCTh B PaCIIMPEHUN CETEH U CTPOUTETHCTBE HOBBIX PE3EPBHBIX
MOIITHOCTEM.

3aknro4yenne

OcHOBHBIE BBIBO/bI .

1. CoBepuieHcTBOBaHHE pabOThl BETPOCTAHLUN C HCIIOJIIB30BAHUEM HAKOIMUTENeH
SHEPrUM MO3BOJISET MOBBICUTH HAJEKHOCTh U 3(PPEKTUBHOCTh 3HEPTOCUCTEMBI, CIIIAXKUBas
KoJieOaHUs TeHepaluy, BbI3BaHHBIE IEPEMEHHBIM XapaKTepOM BETpa.

2. lHTennexTyaabHble CUCTEMBI YIPABICHHS UTPAIOT KIIOUEBYIO POJIb B ONITUMU3ALINU
paboter BOC, oOecrieunBas 6amaHc MeXTy BbIPaOOTKOHM, HAKOIJICHHEM M MOTPEOJICHHEM
DHEPIUH.

3. UnTerpanust  HaKkomWTeNEH  CHW)KAET  3aBUCUMOCTh  DHEPrOCHCTEMBI  OT
TPAaJUIIMOHHBIX PE3EPBHBIX MOIIHOCTEH, CHOCOOCTBYET YCTOMUYMBOCTH DHEPrOCETH U
YIIy4IIaeT SKOJIOTMYECKUE MTOKA3ATENN 32 CUET COKPALLEHUs BBIOPOCOB yriaepoa.

4. DKOHOMHYECKHE BBIFOABl OT MCIOJIb30BAHMS HAKOMMUTENEH SHEPrUU BKIKOYAOT
CHIDKEHHE 3aTpaT Ha »JKCIUTyaTaldio, ONTHUMH3aluio TapudoB A mnoTpeduteneid u
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MOBBIIICHUE TPUOBLUIA ONEPATOPOB 3a CYET MPOJAXU HAKOIUICHHOW SHEPruu B THUKOBBIC
MIEPUO/IBI.

5. BHenpenue Hakomurtene SHEPruu B KOMOWHAIMKM C BETPOCTAHIUSMHU CTAHOBUTCS
BXKHBIM IIArOM HA MYTH K CO3JAHUIO YCTOMYMBOUN U SKOJIOTMYECKU YUCTOU SHEPTETUKH.

PexoMenpanuu s JajdbHeNIIMX UCCIAEI0BAHUI

1. Pa3paGoTKa HOBBIX TE€XHOJIOTM HAKONUTEJIE:

- HccnenoBanue mNEPCHEKTUBHBIX MATEPUAIOB M TEXHOJOTHMWA I TOBBIIMICHUS
AHEPrOEMKOCTH, IOJATOBEYHOCTU U SKOJIOTMYHOCTH HAKOTIUTEIICH.

- CHuXeHHE CTOMMOCTH NPOU3BOACTBA M OHKCIUTyaTallUM HAKOMUTENIEH I UuX
HIUPOKOTO BHEIPECHMUSI.

2. UaTerpanusi HaKonuTeJ el ¢ pacnpeaeJeHHbBIMH HCTOYHUKAMM JHEPTHU !

- Pazpaborka pemieHuil 1 WCHONB30BAaHUS HAKOMHUTEICH B JIOKAIBHBIX CETSAX,
MUKPOpPAlOHAX U aBTOHOMHBIX YHEPrOCUCTEMAX.

- HccnenoBanre THOPUAHBIX CHUCTEM, COYETAIOIIUX BETPOIHEPTETHKY, COJHEUYHBIE
MaHeJIM U HAKOTTUTEH.

3. YiyullleHHe MHTE/IEKTYAJbHBIX CHCTEM yIPABJIECHUS |

- [IpumeHeHre TeXHOJIOTUIM UCKYCCTBEHHOTO MHTEIIJIEKTa M MAIIMHHOTO OOYyYeHUs JIJIs
0oJiee TOYHOTO TPOTHOZUPOBAHUS U ONTUMAJILHOTO YIIPABIICHHS YHEPTOMTOTOKAMH.

- Co3anue afanTUBHBIX AJITOPUTMOB JIJIsi OBICTPOTO pearupoBaHUsI HA U3MECHEHUS B
reHepalu 1 CIpoce.

4. JxoHOMHUYECKOe MOIeJIMPOBAHME U AHAJIU3!

- HccnenoBanue BIWSHMS BHEIPEHUS HAKOINUTENIEH Ha SKOHOMHUKY SHEPrOCHCTEM M
KOHEYHYI0 CTOMMOCTh YHEPTUU JJIs MOTpeOUuTene.

- UMByuenue wmoxeneit cyOcUIUpPOBaHUS W TOCYAAPCTBEHHOW TOMNEPKKU JIA
YCKOPEHUSI BHEAPEHUS TEXHOJIOTMI HAKOIUIEHUS] SHEPTHH.

5. BansiHue Ha 3KOJIOTHI0 M KJIUMAT:

- AHanu3 3KOJOTHMYECKUX BBIFOJ OT IIMPOKOrO MPUMEHEHHUS HAKOMUTENEH, BKIIOYAs
CHUKEHUE YIJIEPOJHOTO Cea.

- OueHka >KM3HEHHOr0 LUKJIA HAKOMUTENEH PHEPruu ¢ TOYKHU 3PEHUS] YTUIN3ALUHU U
nepepadboTKH.

Wror: BHeapenue HakomuTeNeH SHEPTHMM HAa BETPOCTAHIIUAX MPEICTABIACT COOOH HE
TOJIBKO TEXHOJIOTMYECKHMHA, HO U COLUHAIBHO-DKOHOMHUYECKMHM IIar K YCTOWYHBOMY
Oynymemy. JlampHelInne uccleoBaHUS M Pa3BUTHE TEXHOJOTUM HAKOIJICHUS SHEPTUU
oOecrieyaT TOCTI)KEHHE 1eJIel 1Mo JaexkapOOHU3aIMN U yCTOWYUBOMY Pa3BUTHIO YHEPTETUKH,
YTO SIBJISIETCS. KPUTUYECKH BaXXHBIM JJI1 PEHICHUS TJIO0AIbHBIX HHEPreTHUYECKUX H
KJINMaTHYE€CKHUX BBI30BOB.
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Abstract: This article examines the integration of energy storage systems to smooth
peak loads at the substation. Modern energy systems face the challenges of uneven
consumption and increased loads during peak hours, which reduces the reliability of energy
supply and increases operating costs. The introduction of the SUE allows not only to increase
the stability of the network, but also to reduce the cost of generating and transmitting
electricity. The study focuses on the prospects for the use of advanced energy management
technologies and their role in the modernization of energy grid infrastructure. The results
demonstrate that the use of such solutions contributes to an increase in energy efficiency and
economic efficiency of substation operation.

Keywords: energy storage systems, substation, power grid stability, energy efficiency,
load management.

Introduction: Peak load forecasting methods

F. Smith and P. Jones (2020) have developed a forecasting model based on neural
networks that takes into account temporary and seasonal factors. The model is suitable for
accurate forecasting of peak consumption moments.

L. Petrov and V. Orlov (2019) use machine learning methods to analyze historical load
data. The method requires large amounts of data, but provides high accuracy.

D. Miller and A. Robinson (2021) developed a forecasting method based on logistic
regression to identify time peaks. It is suitable for systems where limited information about
consumption is available.

K. Chan and E. Lee (2018) presented a forecasting method using recurrent neural
networks (RNN) that can take into account time dependencies and adapt to changing load
conditions.

M. Abdulaev and A. Khadzhiev (2022) proposed the use of hybrid models that
combine neural networks networks and statistical methods to improve forecasting accuracy.

Methods of optimal storage management
I. Carter and R. Schwartz (2018) applied stochastic optimization to control the SNE, which
allows taking into account uncertainty in load forecasts and changes in electricity prices.

M. Kim and Y. Lee (2021) use genetic algorithms for optimal energy distribution, which
minimizes losses and reduces costs.
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H. Zhou and S. Wang (2020) presented a control method based on the theory of enhanced
learning, in which the algorithm learns to optimally distribute energy depending on current
demand.

A. Ivanov and N. Smirnov (2019) proposed a linear programming method to minimize peak
loads and reduce energy consumption.

P. Garcia and L. Mendes (2021) explored the possibilities of using multi-agent systems that
coordinate the operation of several energy storage devices to increase energy distribution
efficiency.

Approaches to optimizing the placement and integration of storage
devices R. Grant and S. Brown (2019) proposed a spatial analysis method for optimal
placement of energy storage devices in the network, focusing on reducing the load on key
nodes.

M. Pak and J. Nguyen (2020) studied models of optimal storage placement and size to
maximize the benefits for specific substations.

A. Kim and L. Su (2021) applied geostatistical analysis methods to select the location of
storage devices in order to optimize the operation of the entire network.

Technical and economic analysis
A. Sidorov and N. Trifonov (2022) investigated the economic advantages of various types of
CES, including battery storage and hydraulic storage stations. They have shown that battery
drives have the highest profitability with frequent use.

R. Wong and L. Ho (2020) proposed a method of long-term optimization, taking into account
the wear of storage devices, which reduces operating costs during the life cycle of the
system.

Materials and Methods: The following comparative analysis examines different
research approaches and methods used in various studies for reducing peak loads on
substations. Each method’s peak load reduction potential is assessed alongside its strengths
and limitations.

Smith and Jones (2020) utilized neural networks to forecast peak loads, achieving an
80% reduction in peak load. This method is highly effective in handling dynamic systems,
but it requires significant computational resources due to the complexity of the algorithm. On
the other hand, Petrov and Orlov (2019) applied machine learning algorithms, which also
achieved a 75% reduction in peak loads. This approach is well-suited for systems with
historical data and can work with smaller datasets compared to neural networks, though it
may not perform as well in highly volatile environments.

Miller and Robinson (2021) opted for logistic regression, a simpler method that
resulted in a 60% reduction in peak loads. While this technique is computationally efficient,
it is limited in its ability to handle nonlinear relationships within the data. Similarly, Chan
and Li (2018) employed recurrent neural networks (RNNSs), achieving an 85% reduction
in peak loads. RNNs excel at forecasting based on time-series data, making them highly
suitable for systems with temporal dependencies, though they are computationally more
demanding.

Abdullaev and Khadjiev (2022) introduced hybrid models, combining various
prediction techniques to achieve a 90% reduction in peak loads. The integration of different
models provided flexibility and accuracy, though the approach is more complex to
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implement. Meanwhile, Carter and Schwartz (2018) adopted stochastic optimization, which
led to a 95% reduction in peak loads. This method excels in uncertain environments,
handling fluctuations in demand effectively, though it requires significant computational
power for large systems.

Kim and Lee (2021) used genetic algorithms, resulting in an 85% reduction in peak
loads. Genetic algorithms provide flexibility in optimizing the placement and size of energy
storage systems but can be slow, especially in large networks. Zhou and Wang (2020)
focused on reinforcement learning, a dynamic method that allows systems to adjust to real-
time changes in load conditions, achieving an 80% reduction. This method adapts well to
changing environments but requires considerable training time.

Ivanov and Smirnov (2019) used linear programming, which achieved a 70%
reduction in peak loads. This technique is quick and efficient for solving optimization
problems with linear constraints, but its application is limited to simpler systems. In contrast,
Garcia and Mendes (2021) employed multi-agent systems, which led to a 90% reduction in
peak loads. This method coordinates multiple energy storage units, making it highly scalable
and flexible for large networks, though it involves complex coordination.

Grant and Brown (2019) applied spatial analysis to optimize the placement of energy
storage units, resulting in a 75% reduction in peak loads. This method is effective in
networks with spatially distributed loads but may not be as beneficial in systems without
clear geographic factors. Pak and Nguyen (2020) used optimization of size and placement,
achieving a 95% reduction in peak loads. This method maximizes the efficiency of energy
storage by optimizing both the size and location of storage units, offering significant
improvements in load reduction.

Kim and Su (2021) employed geostatistical analysis for storage placement
optimization, which resulted in an 80% reduction in peak loads. This approach is
particularly useful for large networks with spatial variability. Sidorov and Trifonov (2022)
took a techno-economic approach, leading to a 70% reduction in peak loads. This method
focuses on evaluating the cost-effectiveness of different energy storage systems, which is
crucial for long-term planning but less impactful for short-term peak reduction.

Lastly, Wong and Ho (2020) used economic optimization with wear and tear
considerations, achieving a 65% reduction in peak loads. This approach focuses on
optimizing the lifespan and cost-efficiency of storage systems over time, which is useful for
long-term planning but may not provide immediate benefits for peak load reduction.

Results
Table 1: Comparison of peak load redusction results
Author Method Results Notes
Smith and Neural Networks Peak load High accuracy in forecasting, but requires
Jones (2020) reduction by significant computational resources
80%
Petrov and Machine Learning Effective with limited data; suitable for
Peak load e
Orlov (2019) ) systems with historical load data
reduction by
75%
Mlll_er and Logistic Regression Peak load Simple and fast calculation but limited
Robinson
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o
(2021) reduction by accuracy
60%
Chan and Li Recurrent Neural Peak load Adapts well to temporal dependencies,
(2018) Networks (RNN) reduction by effective in dynamic conditions

85%

Abdullaev and

Hybrid Models

Peak load

Combining methods ensures high

Khadjiev reduction by accuracy and flexibility
(2022) 90%
Carter and Stochastic Optimization Peak load Resilient to uncertainties; suitable for
Schwartz reduction by systems with unpredictable demand
(2018) 95%
Kim and Lee | Genetic Algorithms Peak load Highly effective, but may be slow for
(2021) reduction by large networks

85%
Zhou and Reinforcement Learning Peak load Adapts to changing load conditions,

Wang (2020)

reduction by
80%

requires training time

Ivanov and Linear Programming Peak load Fast solution for relatively simple tasks,
Smirnov reduction by limited in complex networks
(2019) 70%
Garcia and Multi-Agent Systems Peak load Coordinates multiple storage units,
Mendes (2021) reduction by improving management flexibility

90%
Grant and Spatial Analysis Peak load Optimizes storage placement, reducing

Brown (2019)

reduction by
75%

load on network nodes

Pak and Optimization of Size and | peak load Maximizes the efficiency of energy
Nguyen Placement reduction by storage for specific substations
(2020) 95%
Kim and Su Geostatistical Analysis Peak load Suitable for distributing storage across the
(2021) reduction by network with spatial factors

80%
Sidorov and Techno-Economic Peak load High profitability for frequent use of
Trifonov Analysis reduction by battery storage
(2022) 70%
Wong and Ho | Economic Optimization Peak load Accounts for storage longevity, reducing
(2020) with Wear and Tear reduction by replacement frequency and maintenance

65%

costs

Discussion: The various methods analyzed in the table demonstrate significant
variability in their effectiveness for reducing peak loads at substations. The most effective
approaches, stochastic optimization and optimization of size and placement, achieved peak
load reductions of up to 95%. These methods excel in environments with uncertainty, such as
fluctuating demand or unpredictable generation, making them highly suitable for complex
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grid systems that require a high degree of flexibility. Stochastic optimization, in particular,
stands out for its robustness in uncertain environments but at the cost of computational
intensity, which can limit its scalability in large systems. Similarly, optimization of storage
placement and sizing provides significant benefits by strategically placing storage systems to
mitigate peak loads, maximizing efficiency but requiring sophisticated analysis and
optimization.

Hybrid models and multi-agent systems, which combined several approaches or
coordinated multiple units, also showed strong performance, reducing peak loads by 90%.
These methods balance flexibility and complexity, providing high accuracy and adaptability
in diverse system configurations. However, like stochastic optimization, they involve
complex integration and require substantial computational resources. These approaches are
especially valuable in large or interconnected systems where the coordination of multiple
elements is necessary to maintain grid stability and reduce peak demand effectively.

On the other hand, simpler methods, such as logistic regression and linear
programming, demonstrated lower reductions in peak loads (60-70%). While these methods
are computationally efficient and well-suited for simpler systems, they lack the sophistication
needed to handle more complex grid scenarios. Logistic regression, for instance, is a fast and
easy-to-implement method but fails to capture the nonlinear relationships that often
characterize modern energy systems. Linear programming, while effective for problems with
linear constraints, is similarly limited when dealing with the complexity of real-world
networks, where multiple factors and nonlinear dynamics are involved.

The application of machine learning and genetic algorithms showed moderate success,
with reductions in peak load in the 75-85% range. Machine learning techniques benefit from
being adaptable to different systems, including those with less data, but their performance
can be inconsistent in dynamic environments. Genetic algorithms, though powerful for
optimization, can be slow, particularly in large systems, requiring time-consuming iterations
to achieve optimal results.

Conclusion: Reducing peak loads on substations is crucial for maintaining grid
stability, particularly in systems that experience high demand fluctuations. The methods
reviewed in this analysis vary significantly in their ability to achieve this goal. The most
effective approaches—stochastic optimization and optimization of size and placement—
demonstrated the greatest potential, with up to 95% peak load reductions, making them ideal
for complex systems that require high flexibility and precision. Hybrid models and multi-
agent systems also performed well, achieving around 90% peak load reduction, while
offering additional benefits in terms of adaptability and scalability.

While more straightforward methods such as logistic regression and linear
programming are less effective, they are still valuable for simpler systems where
computational efficiency is a priority. For systems with more dynamic characteristics,
methods such as neural networks, reinforcement learning, and genetic algorithms offered
promising results, achieving reductions in the 75-85% range, though their computational
demands and implementation complexity should be considered.

Ultimately, the choice of method will depend on the specific characteristics of the grid
system, including its complexity, the availability of data, and the computational resources
available. While advanced methods provide higher reductions in peak loads, simpler methods
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can still play an important role in less complex systems or as part of a hybrid approach. The
ongoing development of these methods will likely lead to even more efficient solutions for
peak load management in the future.
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CmaryJosa dabMupa MajaukoBHa

T. F. K J01eHT, «Kypblibic» kadenpacbiHbIH O111M Oepynrici
JL.H. T'ymunes arbinaarsl EBpasust ¥ATTHIK YHUBEPCUTETI
(Acrana k., KazakcraH)

COVJIEJI KXbUJIBITY AbIH EPEKIIEJIIKTEPI

AHHOTaumMs: Makanana paauarysuiblK JKbUIBITY KYWECIHIH JKYMBIC MPUHIIUI MEH
EPEeKIICIIIKTepl KapacThIPbUIFaH. bysl jkyiie KbUTyZbl O6JMere coyJelieHy *oHE KOHBEKIIHS
apKbUIBl TapaTyFa HETI3JIeNITeH, al >KaOJbIKTap €lIeH]e, KaObIprajap/ia HeMece TOeOCHIH
acThIHJA oOpHajacThIpblIaAbl. Coysem KBUIBITY CXEeMaJlapblHAa IUICHKAJIBI  AJICKTP
KBUIBITKBIIITAPEl  KWi  KOJJIAHBUIATBIHBI ~ aTall  OTLITeH. bBya  KBUIBITKBIIITAPIBIH
apTHIKIIBUIBIFBI  OJIAPJBIH OMOCOANTHIFBI MEH OHali OpHAaThUIybl. COHBIMEH KaTtap, XbLTy
ke3nepi perinae wWHPPaKpibUT (MK) KBUIBITKBIIITAp, Ta3abl, SJEKTPIIK JKOHE CYy
KBUIBITKBIIITAPBI KOJAAHBUTYBI MYMKIH. Ocipece KoFaphl TeOel YIKeH OeaMenepae coyeni
KBUIBITY THIMII 00k Tabblmansl. Tebenik MK >KbUIBITKBIIITAPBIHBIH, MOIYJIBIIIK JU3ANHBI
KOHE TYpPJII KYMBIC TeMIlepaTypachl >KYWEHIH THIMIUIINIH apTThipaabl. Makanaga OCHI
KYHenepAiH apTHIKIIBUIBIKTAPEl MEH KEMIIUTIKTepi, COHAai-aKk oJapasl OpHATy MEH
naianany MyMKIHIIKTEp1 TypaJibl MOJIIMETTEP KENTIpiJIreH.

Kiar ce3mep: Pammanusuiblk sKbUTBITY JkyHeci, [IIeHKabl AJIEKTp >KBUIBITKBIIITAPHI
(IUIoH)

PanmnanusaiablK SKBUIBITY KYHECI-KBUIYIBIH Kom Oejiri OenMmere coylelieHy XoHe
iIriHapa KOHBEKIUS apKbUIbl O€pUIETIH KBUIBITY TYpi. JKbUIBITYIBIH OYJI TYPIMEH JKBLTY]IBI
IIBIFApaThIH OApJIBIK KYPBUIFBUIAP €/1eH e, KaObIpFraiap/a (MMaHeIbIiK XbUIBITYIBIH Oip TYpi)
HeMece ToOCHIH acThIHIa OpHAJIACca Ibl.

Coynemi xbutbiTy cxemanapbina (CXKC) apHanraH HYCKAyJbIK apHaWbl IJICHKAJbI
AJIEKTP KBUIBITKBIIITAPHI JKH1 KOJIIAHBUIATHIHABIFBIH KOpceTei, O0ipak 6acka Typaepain UK
KBUIBITKBIIITAPHIH J1a KOJAaHyFa Oonaapl. MyHmail >KaOABIKTBIH EpEeKIIEeNiri OHBIH
oMOeOanThIFbl, HETI3rl JKOHE KOCHIMINIA KbUTy T€HEepaTOphl PETIHAC MaiianaHy MYMKIHIT
nen artayra 6omassl. [1]

CXKC yuria mieHKa KbUTBITKBIITAPHL. JXBUTBITYIBIH TUICHKATIBI SJIEKTP KBUTBITKBIIIIBI
(rutenka) Tebere OekiTumIN, YW IMIHAETT ayaHbl THIMII >KbUIBITYJBl KaMTaMachl3 €TEi.
ConbiMeH KaTap, ka0JbIK TOOEHIH Ke3 — KEeNTreH aiiMarblH aja anajabl-Ci3 TINTi JKePTUTIKTI
KBUIBITY aliMaFbIH JKacai anachl3, MbICaJIbl, 0OJIMEHIH €H CYBIK KEpiH/C.

Texnukansl opHATy ©T€ KapamaibIM Kypajijgap MEH KOJ JKETIMJI MaTepHalaapIbIH
KOMETIMEH >Ky3€re achlpbUIajibl: ©3IriHEeH Oypan TypaTblH OypaHjanap, CYHbIK ILIereiep,
coJaH KeHIH aralll, TUIaCTUKIIEH Oe3eHIpY.



«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

Central Asian
Scientific
Journal

Kes3-xkenren 3amanayun IIJIOH (muieHkanbl 3J€KTp SKbUIBITKBIITAP)-OyJl apHaibI
IJICHKAHBIH €K1 KaOaThIHBIH apachlHJa OpHajacKaH apHaiibl PE3UCTUBTI  Kadat
(pe3uctopiiap). MyHaall >KbUIBITKBIIITEIH OIpeyiHIH KalbIHIBIFbI IIaMaMeH 1 MM (apThIK
emec), eni — 30 cm, an Oip mapmbl METpAiH cainMarbl — ImamameH 0,5 Kr.0ejaMeHiH
EPEeKIICIIIKTepiHe, KYPBUIBIMBIHA JKOHE JKBUIY CXEMAaChIHBIH TaJanTapblHa OaiIaHBICTHI
OHIMHIH Y3bIHJIBIFBIH TaHay MYMKIHJIITT Oap.

PamuanusinslK SKBUIBITYFa apHAIFaH IJICHKA JKBUIBITKBIIITAPBIHBIH KYMBIC TTPUHITAII
eTe KaparaibIM jkoHe (pU3MKa HET13JepIMEH TaHbIC K€3 — KEJIFeH aJlaMfa TYCIHIKTI O0Jaabl-
AIEKTP TOTBI PE3UCTUBTI KabaT apkpuibl oTkeHae UK xbuiysl Oemineni. CoHbIMEH KaTap,
JTOCTYPJl KBUIBITY KYPBUIFBUIAPBIHAH aWbIpManiblibiFel, [TJIDH-mep anasiMen Oenmene
OpHaJacKaH KaObIprayapibl, €IEeH/I1 )KOHE 3aTTap bl FaHa KbI3AbIPabl, ajl oJ1ap 63 Ke3eTiH/Ie
KBLTY SHEPTHUCBHIH OenmMere Oepe/i.

PamuanusiaslK JKBUIBITY JKYHEJIepi YIIH TUICHKa >KBUIBITKBIIITAPBIH TaiigalaHy eTe
KaKChl HYCKa OOJIbINT TaObLIAbI, dcipece O6JIMeIe bUIFANBUIBIK IIEKTeY Il 0ojca (MyHaai
TEXHUKAHBI KOJIJIAaHFaH Ke3]1¢ OJ1 alTapJibIKTail ToMeHaeMen ). [2]

AyaHbl KbICKa Mep3imze OIpKenKi KbUIBITyFa, Oenriii Oip TeMrepaTypaHbl yHEMi
ycTanm TypyFa Oosianbl (ABTOMATTBl KOHTpoOJuiepiiep, coHbIH immHAe GSM  xylieci
KOJIJIaHbUTb1). MyHJIali TEXHHWKA YHEMJII JKOHE OHIMJI, apHaibl TEXHHKAJIBIK KBI3MET
KOPCETY/I1 )KOHE Kap>KbUTBIK IIBIFBIHAAP Bl KAXKET CTIICH]II.

Tebenin UK >xputbiTkbimrapel. [IJIDH-Men katap, coyieni *KbUIBITYIbl YHBIMIACTHIPY
yurin 6acka aa »kaOawIkTap, atan ainTkanaa, MK sKbUIBITKBIIITApEl KOJAAaHbUTAABl. MyHai
TEXHUKAHBIH SHEPTHUsl KO31 AJIEKTpP, ra3 HeMece Cy OOJBIN TaObLIa b, 0Jilap OeNriai 0ip KbLTY
KOJIEMIH IIbIFapaThIH KYPBUIFbUIApAbIH apHaiibl MK-Topantapsl apKbUIbI ©TeI.

Yii-kanmapasl SKbUIBITY YIIH KOJJIAHBUIATBIH OapJibIK TeOeNiK HWHGPAKBI3BLI JKBLTY
Ke3J/1epi OipHelle CUraTTaManapra COUKec KiKTeleIi:

- Keizapipy Temmneparypacol 45-300C teMeH TemmepaTypaiibl (Y3bIH TOJKBIHAAP
KOJIJaHbLIA/IbI);

- Oprama Ttemmeparypa (CoyJieJieHy oOpTallla TOJKbIHAAPMEH IIbIFapbuIajbl) -
KbI3ABIpY Temnepatypachl 300-750C;

- Korapsl Temnepatypa — 750C xoHEe 0J1aH KOFaphI.

JluzaitH epekienikTepine KejaeTiH 00jcak, ojlap op TeOEiK KbUIBITKBIIITHIH ©31HIIK
TYpIHE XKoHE Naiijalany cunaTTamanapbiHa OaiIaHbICTHI:

- [Ma3 sxpUIBITKBIIITapBl. KbI3ABIpy TeMiiepaTypacbiHa OalaHBICTBI (OpTalia
HEMece >KOFapbl TeMIeparypa) HETi3ri DMHUTEHTTEp METalll TYTIKTEp e, KepaMHKaJbIK
mwmTanap ga 6omysl MyMKiH. OcChl jk0HE 0acKa KBUIBITKBIIITAP/IBIH EPEKIIEINiri-Te3 XKoHe
O1pKeJKi )KBUIBITY, Ta3/IbIH a3 MOJIICPiH MaiJanany;

- DnexTpiik TeOeNiK KbUTy MIbIFapFeITap. HeriziHen, omap opra KOHE Y3bIH
TOJIKBIH JTMAIMTa30HBIHA KYMBIC icTeimi. Heri3ri KoOMmoHeHTTEp Il JIEKTP SHEPTUSCHIH KBLTY
AHEPIUsiChIHA alHANABIPAThIH 00saT KYObIpbl KbUTbITKbIITAp (TOH) nen arayra 6onaebr;

- Tebere apHanFaH Cy >KBUIBITKBIIITAPBL. ['a3 oHE SJEKTP KOHIBIPFhIIAPBIHAH
alBIPMAIITBUTBIFBI KAYIMCI3IKTIH JKOFaphl KOPCETKIMITEPl Nen aTayra Oomambl, Oy omapabl
KeKe yHuiepae ae, opTypJil KOCimopbIHAap/ia, COHBIH 1ITHI€ XUMUSJIBIK KOCIMOpbIHAapaAa Aa
naijiananyra MyMKiHAIK Oepeni. MyHnail KypbUIFbUIAp YIIIH JKbUTY K631 KbLJIbl HEMece
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BICTBIK Cy (CankKpIHIATKbIITHIH TeMmmeparypackl 40-120 C) Oonbmn  Tabbu1agbl, oI
KOHJIBIPFBIHBIH KOPITYCBhIHA CAJIBIHFAaH TYTIKTEP apKbUIbI oTei. [3]

TeOenin WK >KbUIBITKBIITApbIH KOJJaHy cajaiapbl eTe KeH. HerisiHeH, coyineni
KBUIBITY CXEMAaChIHBIH YKCAcC 3JIEMEHTTEPl Tebenepaid OuiKTiri 2,5-3 MeTpre KeTeTiH YJIKEH
OenMernepae KOJAaHbUIAAbI, OV OapiblK miedepxaHanap, cayja 3ajijapbl, dyexaiiap MeH
BOK3aJIJIapAblH TEPMHUHAIIIAPHI.

KyObipimaper  6ap Tebenik MK  KbUIBITKBIIITAPBIHBIH, ~ alpBIKIIA  €PEKIIeNiri
KBUIBITKBIILITAP MOIYJIBJIK AU3aiiHFa vue. Hotukecinae, TINTi ©3 KOJIBIHBIZ0EH Te3 XKoHEe OHAM
opHatyra 0OoJiaJbl, KOJJIAHBICTAFbl  KAXKETTUIIKTEpre  OaiJIaHBICTBI €H  OHTAMIIbBI
KYpbUIBIMJIAP/Ibl TaHJAy. bysl eTe bIHFaiIb, €H KO KEeTiM/I1 )KOHE THIMJ1 KbLTY JKyHenepine
KOJI JKE€TKI13yTe MYMKIH/IK Oepe/ii.

1-xecrene coyneni KbUIBITY TYpPJEpPl, COHAAN-aK apTHIKIIBUIBIKTAPhl MEH KEMUIUTIKTEPI
KOPCETUITeH.

Kecre 1
Cayneni )KbUIBITY TYpJepl APTBIKIIBUIBIKTAPBI Kemmrinikrepi
[Inenxansl coyneni JIeKTp 1.2KvHakpUIBIK, keHLT canMak; | 1.0map Tek 3JeKkTp KyaTbIMeH
®bUTbITKbIIITAp (TTJIDH) 2.0OpHaTybIH CalbICTBIPMAIIBI | JKYMBIC 1CTEI 1,
KapananbIM/IbUIbIFbI 2.27IEKTP KbUIBITYIbIH
3.Ctuinp GefTapanTbIFhl; JKOFapbI KYHBI.

4. To3iMaiNIK;

5.9K0 -, epT Kayinci3Iiri.
DNEKTPIIK MaHeIbIi-CoyJIemi 1.Omnap a1ekTp KyaTbIMEH e,
KBUIBITY raz0eH e )KYMBIC 1CTeH i,

2. KbUIBITKBIIITAp ayaHbI
KYpFaTIaii/ibl, BIHFANJIbI )KOHE
JKUHAKEI,

3.0pHatyabiq
KaparnanibIMIbLUIBIFBI JKOHE
TNaii/lajlaHy bIHFaNUJIbUIBIFBI.

ODaeduerTep Tizimi:

1. Coyneni KbUIBITY JKYHEJEpiHIH epeKmIeNikTepl [DIeKTpOHIbl pecypc]. —
Cinreme: http://otoplenie-gid.ru

2. [Manenpaik coyneni SKbUIBITY >KyHleci [Daexktponmbl pecype]. — Cinteme:
http://aquagroup.ru

3. Coyneni >KbUIBITYZIBIH KYMBIC TPUHIUIL [DnekTpoHasl pecypc]. Cinteme:

http://www.schwank.ru
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HUAPPOBU3AIUA HOPUANYECKUX YCIYI': POJIb CTAPTAIIOB B
TPAHC®OPMAILIMU TPABOBOI'O ITOJIA

AHHoTaums: B cratbe paccMmarpuBaercsl Tpoliece MU(PPOBU3AMUHN IOPUIUICCKUX
yciyr u ponb crapranoB LegalTech B Tpancdopmanmu npaBoBoro mosis. AHAIU3UPYIOTCS
KJIIOYEBBIC  HaNpaBJICHHWS  NU(PPOBH3AIMM, BKIIOYAas  aBTOMATH3AI[MI0  IPOIIECCOB,
NPUMCHCHUE WCKYCCTBEHHOTO HWHTEIIEKTa W TeXHoJoruu OyokueiH. Ocoboe BHHUMaHHE
yJEISCTCS BIUSHHUIO CTApTAIOB HA JIOCTYIMTHOCTh U 3()(PEKTUBHOCTD FOPHUINYECKHUX YCIYT, a
TaKk)Ke Ha M3MEHCHHS B TPAJAWIMOHHON FOPUINYCCKON mpakThke. [IpuBeACHBI MpPUMEpPHI
ycnemHbix LegalTech crapranos, Takux kak LawGeex u DoNotPay, nemonctpupyromue
BO3MOXXHOCTH TeXHOJIOTHH. OOCYKIat0TCS BBI3OBBI, CBSA3aHHBIC C PETYJIUPOBAHUEM, STUKOU
U KOH(UICHIINATBLHOCTBIO, a TaKXke NepcrekTuBbl pa3Butus LegalTech. Caeman BbIBOA O
3HAYMMOCTH CTapTaroB Kak ApaiiBepOB WHHOBAIUW, (opMupyromux Oyayiiee MpaBOBOM
CUCTEMBI.

KiroueBble ciioBa: iudpoBuzais, OPUINYECKUE YCIYTH, CTapTall.

HudpoBuzanus pa3nuuHbiX chep IEATENBHOCTH, BKIIIOYAs IOPUIUYECKUE YCIYTH,
npescTaBisieT co00il OAHO W3 BaKHEHINMX HamNpaBlIeHUW TpaHcopMallid COBPEMEHHOIO
obmectBa. FOpuandeckue crapramnsl, u3BecTHble kak LegalTech, urparmoT kiro4eByro posib B
U3MEHEHUHU MOJXO0J0B K MPEJOCTaBICHUIO MPABOBOW MOMOIIM, aBTOMATU3ALMU PYTHUHHBIX
IPOLIECCOB M TMOBBINIEHWU AOCTYMHOCTH IMPABOBBIX YCIYT JUIsl IIMPOKOrO0 Kpyra JIHII.
PaccMOTprM OCHOBHBIE aCTIEKTHI HMU(PPOBHU3ANMU IOPUIUIECKUX YCIYT, POJIb CTapTaroB B
Pa3BUTHUHU MPABOBOTO MOJIA U UX BIUSHUE HA TPAAULUOHHBIE IOPUINYECKUE TIPAKTUKHU.

HudpoBuzanuss B IOpUAMYECKOM  cdepe  mpeamoyiaraeT  MCIOJIb30BaHUE
WHOOPMAITMOHHBIX  TEXHOJIOTMH A TOBBIMCHUS 3(PGEKTUBHOCTH TMPEIOCTABICHUS
IOpUInYecKuX yciyr. KimtoueBbIMU HanpaBiIE€HUSAMH BbICTYNAIOT:

1. ABToMaruzamusi TPOIECCOB — pa3pabOTKa MPOTPAMMHOTO OOECTeYeHUsS st
VOPOIIEHUSI  JIOKYMEHTOOOOpOTa, aHanu3a CyAeOHOW TMpakTMKH U  MOHUTOPUHTA
HOPMAaTUBHBIX aKTOB.

2. JIOCTymHOCTh yCIIyT — OOECIEYeHHE BO3MOXHOCTHU TMONYYCHHUS FOPUAMYECKON
ITOMOILH OHJIANH.

3. UckyccTBennsiit uaremwiekt (M) — ananu3 gaHHBIX W IPOTHO3UPOBAHUE MCXOOB
CyA€OHBIX TTPOIIECCOB.

[udbpoBuzamuss OCHOBBIBACTCA Ha MEXIUCIHUIUIMHAPHBIX MOAXOaX, BKIIOYAs MPaBo,
nH)OPMATUKY U DKOHOMHKY. B 9acTHOCTH, MPUMEHEHNE TEXHOJIOTHH OJIOKYEHH, OOJBITNX
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JAHHBIX U MAIIMHHOTO 00y4Y€HHUs OTKPBIBAET HOBbIE BO3MOXKHOCTHU JJII PEUIEHUS TIPABOBBIX
3a/ay.

Opunnyeckue crapranbl NOpPeACTaBISIOT CcO00M  MHHOBALMOHHBIE KOMIIAHUH,
npeajaralouie TeXHOJOTUYECKUE pPELIeHUs AJid ONTUMM3ALUU IOPUIUYECKUX IPOIECCOB.
WX rinaBHbIE 0OCOOEHHOCTH:

- (¢oKyc Ha aBTOMATH3alUMH, YIPOILIEHUWE PYTHUHHBIX OMNEpaluii, Takux Kak
COCTaBJIEHHE JJOTOBOPOB U 10/1a4a UCKOB;

- KJIMEHTOOPUEHTUPOBAHHOCTh, YMPOIICHHE B3aUMOJEHCTBUSA C KIMEHTaMH 4Yepes
MOOMJIbHBIE MPUIIOKEHUS U OHJIANH-TUIaT()OPMBI;

- MHHOBAllMOHHOCTb, HUCIOJb30BAHUE MEPENIOBbIX TEXHOJOTUN, TAKUX KaK 4aT-OOThI,
BUPTYaJIbHbIE TOMOIIHUKY U AHATUTHUYECKUE CUCTEMBI.

Crapransl LegalTech ctpemstcs He TONBKO ONTUMU3UPOBATH pabOTy IOPUCTOB, HO U
HOBBICUTD JOCTYIHOCTh IOPUIUUYECKUX YCIYT NIl MJIbIX U CPEJHUX MPEANPUATUN, a TaKKe
(du3HUECKUX JUII.

KOpunuyeckue craprambl OKa3blBAalOT MHOTOOOpa3HOE BIUSHUE Ha MPABOBYIO
CUCTEMY:

1. I3MeHeHne TpaaWIIMOHHBIX Mojenel B3aumojencTBua. CTapranbl COKpaIaloT
HEOOXOIUMOCTh JINYHOTO OOIIEHHS C IOPUCTOM, Tpejiaras ynajleHHble KOHCYJNbTAIUU U
yCIIyTH 10 (PUKCUPOBAHHON CTOMMOCTH.

2. Camxenue OapwsepoB goctyna. Hampumep, mmardgopmer Bpome DoNotPay
IpeiararoT aBTOMAaTU3UPOBAHHBIEC PEIICHUS JJII COCTaBICHUS KaJl00 WM aresUIsIHiA.

3. leMokpaTu3aiys mpaBoBOM MOMOIIU. Pacmmpsiercs Kpyr Juil, KOTOpble MOTYT
NOJyYUTh IOPUIUYECKYIO TOAACPKKY Oyiaromapsi 0ojiee HU3KUM II€eHAM U yAaJIEHHOMY
dbopmary.

4. 3¢ (HeKTUBHOCTH NMPaBONMPUMEHEHHUSI. ABTOMATH3AIMs aHAIN3a 3aKOHOIaTEeIhCTBA U
CyZ1e0HOM MPAaKTUKHU TO3BOJISIET FOPUCTAM COCPEIOTOUUTHCS HA PEIICHUH CIIOKHBIX 3a]1a4.

ITpumepn! ycnemabix LegalTech ctapranos:

1) LawGeex — craprar, ucnoas3yromiuii MU 11t anamn3a KOHTPaKTOB;

2) DoNotPay — mmatdopma, momMorampinas I10Jb30BaTEIIM  CaMOCTOSTEIBHO
ocrapuBaTh MTPadbl U COCTABIATH HCKH;
3) Jus Mundi — HHCTPYMEHT, IPEIOCTABIAIOMINI JOCTYI K III00aIbHOM 0a3e JaHHBIX

apOUTpaKHBIX PEIICHUH.

OTU cTapTambl JIEeMOHCTPHUPYIOT, KakK HU(PPOBbIE TEXHOJOTHMH MOTYT HM3MEHHUTH
IOPUINYECKYTO TIPAKTHUKY.

HecMmotpst Ha mepcniektuBsl, pazButue LegalTech crankuBaeTcs ¢ psagom mpooiaem:

- JOpUMYECKas PErymsius: HE00OX0JUMOCTh aJanTally 3aKOHOAaTeNIbCTBA 110 HOBBIC
rdpoBBIe MOJCIH,

- JTHKAa W KOHQUIEHIMATBLHOCTh: YIPO3bl YTEUYKH JAHHBIX W HapyIIeHUE
po¢eCCHOHAILHON TalHBI;

- CONMPOTHUBIICHNWE W3MEHEHUSM: TPAAUIIMOHHBIE IOPUANYECKHE (QUPMBI 3a4acTyI0 HE
TOTOBBI K BHEJIPCHHUIO TEXHOJIOTHH.

Cumtaem, uyto B Oymymem LegalTech mpomomkur pa3BuBaThCS B CIEIYIONAX
HAIPABJICHHUSIX :

- uarerpauus U B cyneOHbIe mpoliecchl B YaCTH TPOTHO3UPOBAHUS PEUICHUN CYa,;
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- OJOKYEelH B IOPUCHOPYIAEHUMHM B YacTH CO3JaHUS «YMHBIX» KOHTPAakKTOB H
MIPO3PaYHBIX PEECTPOB;

- paspabotka rinoOanbHbiX LegalTech skocucrem nyTemM yHH(HUKALMM TMPABOBBIX
TEXHOJIOTHUH.

Crapranbl TakKe MOTYT ChIFpaTh BaXXHYK pOJb B Pa3BUTUU TOCYJAapCTBEHHO-
YaCTHOI'O NMapTHEPCTBA, 00ECIeYnBasi TEXHOJIOTUYECKYIO MOAJIEPKKY MPABOBBIX pedopMm.

HudpoBuzanus OpuIdYECKUX YCIAYyr M pa3BuTue craptanoB LegalTech sBnsercs
Ba)KHBIM I11arOM B TpaHC(POpPMaLIUK MPABOBOTO MoJist. IHHOBALMK MOBBIIAIOT JOCTYIHOCTb U
MPO3PayHOCTh NPABOCYIUsS, CIOCOOCTBYIOT MOJEPHHM3ALMU MPAaBOBOM CUCTEMBI U
OTKpPBIBAIOT HOBBIE BO3MOXKHOCTH JJiIi B3aUMOJEMCTBUS TpaxaaH U OusHeca C
rocyapcTBeHHbIMU opraHamMu. OnHako [JIs TOJHOLICHHOW peanu3aliy MOTeHIrata
LegalTech Heo6xoauMo Mpeo10IeHHe IPUIUYECKUX, TEXHUYECKUX U ATHYECKUX 0aphepoB.

Takum o00pazoM, mojaraeMm, 4YTO CTapTamnbl CTAaHOBSTCS KIIOYEBBIM JIpailBEpoM
U3MEHEeHU, popmupys Oyayiiee NpaBOBOM CUCTEMBI.
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