ISSN 1563-0234
eISSN 2663-0397

OJI-OAPABMU ateinparst KAZAK ¥YJITTBIK YHUBEPCUTETI

XADBAPIIIBI

I'eorpacdus cepusicer

KA3AXCKHWI HALIMOHAJIbHBI YHUBEPCUTET nmenn AJIb-®APABU

BECTHHUK

Cepus reorpaduueckas

AL-FARABI KAZAKH NATIONAL UNIVERSITY

JOURNAL

of Geography and Environmental Management

Nel (72)

AnMaThl
«Kazax yHuBepcureri»
2024



KazNU Science« KaaYY Fbinbimbl « Hayka KasHY

ISSN 1563-0234
eISSN 2663-0397

XABAP WO
BECTHMK

I'EOI'PA®I A CEPUSACHI Nel (72) Haypsi3

1 (72) 2024

04.05.2017 x. Kazakcran PecryOnukackHBIH MOIEHHUET, aKmapaT dKoHE KOFAMIBIK KeJTiciM MHHUCTPIITIHAE TipKeITeH

Kyoaik Ne16502-2K.

JKypuan scolnvina 4 pem scapulkka uibleadvl

JKAYAINITHI XATHIbI
Mycaraauesa A.H., PhD, nouenr m.a.
(Kaszakcmar)

e-mail: vestnik.kaznu.geo@gmail.com

PEJAKIUS AJTKACBDI:

Kanuackaposa 3.K., r.F.K., IOUEHT — FbUIBIMH PEIAKTOP
(Kasaxcman)

PoicmaramoeroBa A.A., PhD, 101IEHT M.a. — FBIJIBIMHA
penaxkTopbIH opbiHOacaps! (Kasakcmar)

AckapoBa ML.A., r.f.1., mpodeccop m.a. (Kazakcman)
Iinoxux P.B., rr.1., npodeccop m.a. (Kasakcman)
BekceuroBa P.T., or.x1., mpodeccop (Kazakcman)
UBkuna H.U., r¥.x., nouenr (Kazaxcman)
HeicanbaeBa A.C., rr.x. (Kazakcman)

Masbaes O.B., r.r.z1., npodeccop (Kazaxcman)
Aduesa JI.K., rr.x. (Kasakcman)

Iloxknaposa /I.K., PhD, nouent m.a. (Kasaxcman)

Maxmynosa JLK., k.r.H., noueHT (Kaszaxcman)

Kpucrunan Onn, npodeccop (I'epmanus)

Poanonosa U.A., r¥.z1., npodeccop (Peceii)

Fernandez De Arroyeabe Pablo (®epuannec [le Appoiie6 ITabmno),
npodeccop (Mcnanus)

CeBactbsinoB B.B., rf.z1., mpodeccop (Peceil)

Béla Markus (Bessia Mapkyc) npodeccop (Benepus)

Kaparaes M.A., PhD (¥au10pumanus)

Dolly Priatna (Josuu lpuarna), PhD (Mnoonesus)

TEXHUKAJIBIK PEJAKTOP
MaxaunoBa H.b. (Kasaxcman)

TakpIpBINTHIK OAFBITHI: KOPIIAFaH OpTa Typasbl FRUIBIMAAP, reorpadus, METCOPOIOTHs, THAPOIOTHS, TypU3M, dKOIOTHS,
reozesus, Kaprorpadus, reoaknaparThIK XKyHeaep, aKepAl KalIbIKTaH 30HbLIAY.

Content
Registration

HOMHTET N0 O5ECE4EHHI0 KINECTED
B Cpepe HAYKH H BBICLITD 0GPa30BaHHA
MHBO PK

KA3AK
YHUBEPCHUTETI

BACMA Y#I

FruibiMu 6acsuibIvaap 061iMiHiH facibichl
Tynomupa laxkkozoea

Tenedon: +7 747 125 6790

E-mail: Gulmira.Shakkozova@kaznu.kz

bacrma sxypHaJIIbIH 1IIKI Ma3MYHBIHA XKayar OepMeii.

DIGITAL

= Crossref

POCCHWCKWIA MHAEKC
HAYYHOT O LIMTUPOBAHWS

N evaspoTaaon - Science Index

HBb Nel15310

Minrimi 60x84/8. Kememi 14,6 6.1. Tanceipsic Ne624.
On-Dapadu arbiHarsl Kazak yinrTeik
yHuBepcuteTinin «Kazak yHuBepcuTeT» bacma yidi.
050040, Anmars! Kanacsl, ai-dapabu 1aHFbLIbL, 71.

© On-dapabu arsiHnarsl KazYV, 2024



1-0e01M
®U3UKAJBIK, JKOHOMUKAJIBIK
ZKIOHE QJIEYMETTIK I'EOI' PAOUS

Section 1
PHYSICAL, ECONOMIC
AND SOCIAL GEOGRAPHY

Paznen 1
OUSNYECKAIS, SJKOHOMHNYECKAIS
N COINUAJIBHAS I'EOT'PAOUS



ISSN 1563-0234, eISSN 2663-0397 Xab6apuibl. [eorpadus cepuscel. Nel (72) 2024 https://bulletin-geography.kaznu.kz

IRSTI 39.29.15 https://doi.org/10.26577/JGEM.2024.v72.11.01

Zh.R. Shakhantayeva® — , K.T. Saparov!

il

A.Ye. Yeginbayeva' |, Jan A.Wendt> =, A.B. Sansyzbayeva! ©
'L.N. Gumilyov Eurasian National University, Kazakhstan, Astana
2University of Gdansk, Poland, Gdansk
*e-mail: zhanna.shahantaeva@mail.ru

GEOGRAPHICAL PRINCIPLES
OF GROUPING TOPONYMS
OF ZHAMBYL REGION (KAZAKHSTAN)

The article analyzes scientific approaches to geographical principles of grouping toponyms. The
study’s relevance is due to the lack of work on the toponymy of Southern Kazakhstan and the need to
develop this direction in Kazakh science. The purpose of the study was to build a classification of top-
onyms of the Zhambyl region based on geographical principles.

The research methodology contains the following stages of the development of geographical prin-
ciples of grouping toponyms of the Zhambyl region: 1) selection of geographical names (toponyms
important for the region in historical, cultural, geographical, and political aspects) and a brief description
of the largest geographical objects; 2) processing of the results of the analysis of toponyms; 3) building a
system of geographical principles of grouping toponyms; 4) systematization and identification of patterns
of toponyms of the region. During the primary classification, two groups of toponyms were identified:
geographical names related to localities and geographical names related to natural formations. Three
principles of grouping toponyms of the Zhambyl region symbolizing the region in the consciousness of
the Kazakh society are used: normative-legal, historical-geographical, and cultural-linguistic principles.
Practical significance of the study: the toponymic classification of the main geographical names of the
Zhambyl region has been compiled: 1) natural geographical names; 2) cultural and historical geographi-
cal names; 3) geographical names associated with the names and surnames of people. It was found that
the main part of the toponyms of the region comes from the Turkic, Persian, Altaic, or Arabic languages.
By the beginning of the XXI century, many administrative-territorial units received names in the Kazakh
language. Most of the toponyms were formed from the names of natural geographical objects (mainly
from the names of rivers), a small part belongs to the topographic group associated with the names and
surnames of people.

Key words: toponyms, toponymy, onomastics, geographical names, geographical principles, group-
ing, classification.
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JKamo6bIA 06ABICHIHBIH, TOMOHUMAEPIH
TONTACTbIPYAbIH, reorpadousiabik, npuHumnTepi (KasakcraH)

Makanaaa TOMOHUMAEPAI TONTACTbIPYAbIH reorpadUsIAbIK, MPUHLMITEPIHE FbIAbIMM KO3KapacTap
TaAAaHaAbl. 3epTTeyAiH e3ekTiAiri OHTycTik KasakCTaHHbIH TOMOHMMMSICbI 6OMbIHLLIA >KYMbICTapAbIH
JKETKIAIKCI3AIriHE >XoHe Ka3aKCTaHAbIK, FbIAbIMAQ OCbl GaFbITTbl AAMbITY KaXKeTTiAiriHe GaiAaHbICTbI.
3epTTeyAiH MakcaTtbl reorpausiAbiK, NPUHUMNITEP HerisiHAe PKamMObIA OBAbICHIHbIH, TOMOHUMAEPIH
TONTACTbIPY BOAADI.

3epTrey oaictemeci XKambbiA  OBAbICbIHbIH TOMOHMMAEPIH TOMTACTbIPYAbIH TreorpadmsAbIK,
KAFMAQTTAPbIH 83ipAEYAIH MbIHaAdl Ke3eHAepiH KamTuAbl: 1) reorpadmsiAblK, aTtayAapabl (Tapuxm-
MBAEHM, reorpadUsIAbIK, >KOHE CasiCM acreKkTiIAepAEe OHIp YLiH MaHbI3Abl TOMOHUMAEPAI) ipikTey
JKOHE HEFYPAbIM ipi reorpadmsAblk, OObEKTIAEPAIH KbICKAllla cunaTTaMachbl; 2) TOMOHUMAEPAI
TaAAQY HOTMXKEAEpiH ©eHAey; 3) TOMOHMMAEPAI TOMTACTbIPYAbIH TreorpadusiAblK, KarmaaTTapbl
>KYMeCiH Kypy; 4) aimak, TONMOHUMAEPIHIH 3aHABIAbIKTApPbIH XyHeAey xaHe 6eAin kepcety. bacrankpbl
XKIKTEY Ke3iHAE TOMOHMMAEPAIH €Ki TOoObl OBAIHAI: eAAl MeKeHAEepre KaTbiCTbl reorpadmsiAbIK,

4 © 2024 Al-Farabi Kazakh National University
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atayAap >KeHe Tabufn TysiAiMAepre KaTbiCTbl reorpadusiAbik, atayAap. KasakCTaHAbIK, KOFamHbIH
caHacblHAQ BHipAl 6erHeAenTiH JKamObiA 0OAbICbIHbIH TOMOHMMAEPIH TOMTACTbIPYAbIH YL KaFnAaTbl
KOAAQHbIAABI: HOPMATMBTIK-KYKbIKTbIK, TapUXM-reorpaprsAbik KaFnaaTTap. 3epTTeyAiH NpakTUKaAbIK,
MaHbI3AbIAbIFbI:  XKamObIA  OOABICBIHbIH ~ HEri3ri  reorpausiAbiK,  atayAapblHblH,  TOMOHUMMKAABIK,
KiKTemeci >kacaaabl: 1) Taburn reorpamsAbiK atayAap; 2) MOAEHU-TAPUXM reorpadusAbIK, aTayAap;
3) aAaMAAPABIH aTbl-XK6HIMeH 6aiAaHbICTbl reorpadmsAbIK, atayAap. AMak TOMOHUMAEPIHIH Herisri
GeAIri Typki, napcbl, AATai Hemece apab TIAAEPIHEH LbIKKAHAbIFbI aHbIKTaAAbl. XX FacbipAblH 6acbiHAA
KenTereH aKiMmLiAik-ayMakTbIK BipAiKTep Kasak, TiAiHAe aTay aAAbl. TOMOHUMAEPAIH KOrLiAiri Taburm
reorpadusiAbik, 0ObEKTIAEPAIH aTayAapbiHaH (HerisiHeH e3eH atayAapbiHaH) nanaa GOAAbl, a3 GeAiri
aAAMAAPABIH eciMaepi MeH hbaMMAMSIAapbIMEH GaAaHbICTbI TOMOrPadUSIAbIK, TOMKA >KaTaAbl.

TyiiH ce3aep: TOMOHMMAEP, TOMOHUMMKA, OHOMACTUKA, reorpadmaAbIK, aTayAap, reorpadusiAbIK,
MPUHUMMATEP, TONTACTbIPY, TONTACTbIPY.
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leorpacdhuyeckue NpUHLMNBI TPYNNUPOBKU TOMOHUMOB
XKamobbiackon obaacTn (KasaxcraH)

B cTaTbe aHaAM3MPYIOTCS HayUYHble MOAXOAbI K reorpapmyeckmm npuHLUMNamM rpynmnmpoBku Tomno-
HMMOB. AKTYaAbHOCTb MCCAEAOBaHMS 0OYCAOBAEHA HEAOCTAaTOUYHOCTBIO PaboT Mo TonoHUMMK KOXHOro
KasaxcTtaHa 1 HeOOXOAMMOCTbBIO Pa3BUTHSI AQHHOTO HArNpaBAEHWS B Ka3axCTaHCKOW Hayke. LleAab mc-
CAEAOBaHUS COCTOSIAQ B MOCTPOEHMU KAACCUUKALIMKM TOMOHUMMOB KamObIACKOM 06AACTM Ha OCHOBe
reorpapmMyecknx NPUHLUMMOB.

MeToaMKa MCCAEAOBAHMS COAEPXKMT CAEAYIOLLME 3Tarbl Pa3paboTKM reorpauyueckmx NpUHLMNOB
rpynnmMpoBKK TOMoHMMOB YKambbIAcKor obAacTu: 1) oT6op reorpadmyeckmx HasBaHWii (TOMOHWMOB,
BaXKHbIX AASl PErMOHa B UCTOPUKO-KYAbTYPHOM, reorpapmyeckom M MOAMTUUYECKOM acrekTax) U Kpa-
TKOE ornMcaHue HanboAee KPyMHbIX reorpacuyeckux 06beKkToB; 2) 06paboTKy pe3yAbTaToB aHaAM3a
TOMOHMMOB; 3) MOCTPOEHUE CUCTEMbI reorpahpruyeckmnx NPUHLIMIOB FPYNMMPOBKM TOMOHUMOB; 4) cucTte-
MaTM3auMio U BblAEAEHME 3aKOHOMEPHOCTEN TOMOHUMOB pervoHa. [pu nepBrMUHO KAaccubukaumm
ObIAV BbIAEAEHbI ABE IPYMrbl TOMOHUMOB: reorpaduyeckme Ha3BaHWs, OTHOCSLUMECS K HACEAEHHbIM
MyHKTam, 1 reorpauyeckme HasBaHWs, OTHOCSLUMECS K eCTECTBEHHbIM MPUPOAHbIM 06PA30BAHMSIM.
McnoAb3oBaHbl TPU MPUHLMIA FPYNNMPOBKM TOMOHMMOB XKaMObIACKOM 06AaCTH, CUMBOAM3MPYIOLLMX
PEernoH B CO3HaHWM Ka3axCTaHCKOro o6LecTBa: HOPMATMBHO-MPABOBOM, MCTOPUKO-Teorpaduyueckmii
M KYAbTYPHOAMHIBUCTUYECKMIA MPUHLMMBL. [TpakTnyeckas 3HaUYMMOCTb MCCAEAOBaHMS: COCTaBAEHA
TOMOHUMMYECKast KAACCU(PUMKALIMS OCHOBHbIX reorpauueckux HasBaHui XKambbiackor obaactu: 1)
NpUpoAHble reorpadmyeckme Ha3BaHWS; 2) KYAbTYpPHO-UCTOpUYECKMe reorpaduyeckme HasBaHug; 3)
reorpacpmyeckmne HasBaHus, CBS3aHHble C MMEHaMKM U (haMUAMSMU AIOAEN. BbIAO yCTaHOBAEHO, UTO
OCHOBHasl 4aCTb TOMOHMMOB PervoHa NPOMUCXOAMT U3 TIOPKCKOrO, MEPCUACKOrO, AATANCKOrO MAM apab-
ckoro g3blkoB. K Hauvaay XXI Beka MHOrne aAMMHUCTPATUBHO-TEPPUTOPUAABHBIE EAMHULBI MOAYUYMAK
HaMMeHOBaHWS Ha Ka3axCKoMm fi3blke. BOAbLUMHCTBO TOMOHMMOB 06Pa30BaAMCH OT Ha3BaHMI NMPUPOA-
HbIX reorpacuyeckux 06bEKTOB (B OCHOBHOM OT Ha3BaHWI PeK), MaAasi yaCTb OTHOCUTCS Tornorpacu-
YeCcKoW rpyrnrne, CBI3aHHOM C MMeHaMM M (DaMUAMSIMU AIOAEN.

KAtoueBble cAOBa: TOMOHWMbI, TOMOHUMMS, OHOMACTUKA, reorpadryeckme Ha3BaHmg, reorpacuye-
CKMe MPUHUMIbI, TPYMNNUMPOBKA, KAaccudmkaums.

Introduction

Over the past three decades, Kazakhstan has
been actively working to change the geographical
names of settlements. On the one hand, this is the
result of the formation of a new Kazakh identity and
the development of the state language, and on the
other, it is the result of increasing the importance
of the historical heritage of the country, in which
toponyms are closely related to culture, language,

traditions, peculiarities of the mental consciousness
of local communities, political and socio-economic
history.

Signs indicating historical-geographical, socio-
political, and historical-cultural roots, naming prac-
tice is a continuous process of actualization, reas-
sertion, and transformation of national identities
(Saparov et al., 2017). Therefore, renaming places,
objects, people, events, actions, and things as a way
of the discursive construction of a new social reality
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has become standard practice (Peteet 2005; Smagu-
lova, Madiyeva, 2021).

In the scientific literature, “toponyms” (from
Greek. topos — “place” and “onyma” — “name, title”)
determine how the language signs of the natural lan-
guage designate certain fragments of topographic
space. These linguistic signs form a system called
the “toponymic system”, which is artificially con-
tractual. Toponyms are a kind of repositories of po-
litical, social, and cultural views of society, reflect-
ing certain linguistic trends and features of word
formation (Toporov, 1962).

Toponymy is the study of toponyms, which are
proper names of places, their origin and meaning,
use, and typology. In a more specific sense, the term
“toponymy” refers to the inventory of toponyms,
and the discipline that studies such names is called
“toponymy” or “toponomastics” (Ismatova, 2021).

Modern Kazakh toponomastics is characterized
by the activation of reflection on the state and pros-
pects for the development of onomastic research,
the main object of which are toponyms of various
regions of Kazakhstan (Madieva, 2018).

The relevance of the study of geographical prin-
ciples of grouping toponyms in the territory of mod-
ern Southern Kazakhstan is dictated by the need for
a more informed approach to the policy and strategy
of renaming geographical objects and the develop-
ment of research on Kazakh toponymy in general
with the involvement of toponymic material con-
tained in historical and regulatory documents, maps
and lists.

For the first time, the hypothesis of the close re-
lationship between the landscape of the territory and
the historical life of the nomads of the Great Steppe
was confirmed by scientific expeditions conducted
by the famous Russian scientist L.N. Gumilyov in
the Caspian region in 1959-1964. Considering that
the names of geographical objects have been formed
over the centuries and were created in different ep-
ochs, among them some toponyms were formed
gradually in a particular territory, as well as those
that were inherited from the people who inhabited
it. Toponyms reflect the way of life, beliefs of the
people, their artistic creativity, and historical politi-
cal, and economic contacts. It is in toponyms that
the most valuable information about the language
and history of the people is “encoded”.

In science, toponymic units have been studied
from different points of view, taking into account
various aspects of their multifaceted structure (his-

torical and geographical; ontological, etymological,
linguocultural, cognitive, functional, sociolinguis-
tic, psycholinguistic, semantic, etc.).

Toponymic systems in various territories in the
field of onomastics theory were studied by Basik,
2006; Belenkaya, 1969; Khayitova, 2020; Murza-
ev, 1996; Nikonov, 1965; Stewart, 1985; Toporov,
1962; in the field of Russian toponymy — Bondale-
tov, 1983; Berezovich, 2010; Golev, Dmitrieva,
2008; Diakonova, 2022; Karabulatova, 2002; Mat-
veev, 2008; Shcherbak, 2008; in the field of Kazakh
toponymy — Bugybayeva, 2015; Daniyarov, Kor-
but, 2022; Koichubaev, 1974; Konkashpaev, 1963;
Kulamanova, 2006, 2014; Madieva, 2003, 2018;
Narozhnaya, 2019; Popova, 1997; Rysbergenova,
2000; (Yeginbayeva et al., 2016); (Wendt, 2017);
Smagulova, Madiyeva, 2021; Tektigul, 2021; Tobu-
gov, 2019; Ualikhan, 2022, (Saparov et al., 2024),
etc.

Many approaches, principles, and criteria for
grouping toponyms have been proposed in the liter-
ature. However, their general classification has not
developed to date. One of the main drawbacks of
classification schemes is the inability to “fit all the
variety of geographical names into the Procrustean
bed of one classification” (Murzaev, 1996: 115).

An important aspect of the theory of toponymy
is the typology of geographical names. Despite the
presence of a large number of works, the study of
the regional theory of toponyms in Kazakhstan,
which has modern scientific significance, is still in
its initial stage. Therefore, strengthening the the-
oretical study of toponymy in the context of the
classification of toponyms is an urgent task set for
a large number of scientists. The purpose of the
scientific classification of regional geographical
names is to identify similarities and differences of
toponyms, and internal links between them, to form
a system of classification of toponyms of various
scales, forms, and contents; to lay the foundation
and create conditions for in-depth study and effec-
tive management of toponyms to protect national
sovereignty and strategic planning of territorial de-
velopment.

The purpose of the study is to develop a classifi-
cation of toponyms of the Zhambyl region based on
geographical principles.

The study of geographical principles of group-
ing toponyms of one of the regions of Southern
Kazakhstan will contribute to the development of
modern linguistics and toponymy, as well as deepen
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and expand knowledge of the history, culture, and
ethnogenesis of the peoples of the region.

Materials and methods

The research methodology is based on an inter-
disciplinary approach. The study contains a selective
analysis of the available general classifications of
toponyms in scientific research; the author’s meth-
odology for developing geographical principles of
grouping toponyms of the Zhambyl region, includ-
ing descriptive analysis, collection, study, and clas-
sification of the collected toponyms of the region,
logical understanding and identification of patterns.
Descriptive, geographical, cartographic, taxonomic,
and historical methods of cognition were used in the
study. In particular, the taxonomic method as a vari-
ant of the descriptive method was used to categorize
toponymic units into certain logical classes and sub-
classes.

The main stages of the development of
geographical principles of grouping toponyms of
Zhambyl region included:

1. Selection of geographical names (toponyms
important for the region in historical, cultural,
geographical, and political aspects) and a brief
description of the largest geographical objects.

2. Processing of the results of the analysis of
toponyms.

3. Building a system of geographical principles
for grouping toponyms.

4. Systematization of toponyms of the region.

The expected results of the study include
the identification of geographical principles of
grouping toponyms of the Zhambyl region, their
systematization, and the identification of patterns.

Results and discussion

Some scientists have tried to classify toponyms
according to certain principles or criteria. One of
the first classifications of toponyms was developed
in 1954 by the American researcher George R.
Stewart. There are ten main types of toponyms in
this typology: 1) descriptive names and names of
points (names describing and characterizing the
quality of the object or its location); 2) associative
names (names that cause associations with various
objects); 3) names of incidents (names from an
event related to a person, including natural disasters,
calendar names, animal names, names of human

actions, names of feelings, names from sayings);
4) possessive names (names originated from the
idea of property); 5) memorable names (names
given in memory or honor of outstanding people);
6) recommendation names (names given by any
attractive features of a geographical object); 7) folk
etymologies; 8) invented names (names deliberately
composed of fragments of other words); 9) erroneous
names (names originated from an error made
when transferring from one language to another);
10) changed names (names that were moved from
one place to another) (Stewart, 1985).

In the 60s of the twentieth century, Soviet
researchers (Nikonov, 1965; Belenkaya, 1969)
identified three levels of the meaning of the
toponym: 1) pre-toponymic, or etymological
meaning; 2) toponymic, or geographical meaning
(address-index component); 3) ot-toponymic, or
post-toponymic meaning (associations that arise in
a person in connection with a toponym).

A.V. Superanskaya grouped toponyms
according to the nature of the named geographical
objects: 1) toponyms formed from the noun;
2) names formed from adjectives; 3) verbal proper
names (for example, the Turkic name of the Barsa
desert is Kelmes (translated: “if it goes, it won’t
come back”)) (Superanskaya 1985: 8-29).

V. A. Zhuchkevich divided all geographical
names into five groups: 1) names that are indigenous
to a given language, that is, with a clear meaning;
2) names that originate from the language of a
certain people, but over time changed and even
reinterpreted; 3) names inherited from another
language and converted to phonetic features and
norms spelling of the language prevailing in a
particular territory; 4) foreign-language names;
5) hybrid names (Zhuchkevich, 1980).

According to F. Khayitova, when classifying
toponymic nominations, it is necessary to
take into account the multifaceted (intra- and
extralinguistic) principles of distinguishing
toponymic units, such as 1) parametric
characteristics of the object; 2) ontological
characteristics of the object; 3) type of toponymic
basis; 4) etymological characteristics of toponyms;
5) motivational characteristics of toponyms;
6) chronological characteristics of toponyms;
7) structural characteristics of toponyms;
8) toponymic polysemy; 9) degree of toponymic
nomination; 10) a kind of toponymic nomination,
11) localization of the object (Khayitova, 2020).
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Thus, classification based on parametric features
of an object involves the division of toponyms into
macro toponyms (names of large geographical
objects and political-administrative units) and
micro toponyms (individualized names of small
geographical objects reflecting the features of the
local landscape, familiar only to residents).

Classification based on the ontological
characteristics of the object is characterized
by worldwide orderliness and uniformity. The
peculiarity of this classification is that toponymic
categorization duplicates the structure and content
of categories of natural objects, i.e. forms an
ontological model of categorization of the world.

According to the classification of toponyms,
depending on the type of their basis related to a
certain lexico-semantic or thematic group, there are
anthropotoponyms, topotoponyms, ethnotoponyms,
zootoponyms, phytotoponyms, ergotoponyms, etc.

Depending on the origin, toponyms are divided
into native, borrowed, and hybrid.

The classification based on the motivational
characteristics of toponyms or the clarity of their
internal form assumes two groups of geographical
names: motivated toponyms with a clear internal
form and unmotivated toponyms with vague
unclear semantics, the meaning of which cannot be
deciphered.

The chronological classification of toponyms is
based on the division into archaic (ancient, obsolete,
obsolete) toponyms and modern (current) toponyms.

Classification according to the structural
principle, simple derivatives and complex toponyms
are distinguished.

Toponyms are also divided into single-subject,
multi-subject, and empty. Toponyms denoting a
single geographical object (or ideal toponyms)
perform an individualizing function to the greatest
extent. Multi-object toponyms denote several
geographical objects. Empty toponyms do not refer
to any existing geographical objects, i.e. they are
the names of fictional non-existent geographical
objects.

According to the degree of toponymic
nomination, toponyms are divided into primary
(nominations formed from common nouns, and non-
primary (nominations formed from proper names).

The cultural opposition of “friends and strangers™
isrealized in the classification of toponyms according
to the principle of localization of the object. The
term “our” toponyms means geographical names

denoting objects within the studied linguistic area.

The specificity of the regional concept sphere
of toponyms is due to several factors, including
reflection of regional spiritual and axiological
ideas; the spatial role of the territory; natural and
climatic features; the way of settling in the territory
depending on the time and place of settlement
(Shcherbak, 2008).

S.N. Basik pointed out that the geographical
name and toponymic complex of a particular region
can be considered from such positions as belonging
of the name to geographical reality (city, mountain,
river, swamp, etc.); time and conditionality of
occurrence; belonging to a particular language;
content and etymology; its morphology; scientific
justification of the display when transferring from
language to language and the correct spelling in the
native language; area of distribution (area) (Basik,
2006: 13).

The modern species composition of toponyms
is diverse, including oronyms (names of mountains,
hills, hills, ridges); hydronyms (names of water
bodies); oikonyms (names of settlements (villages,
settlement, cities)); dreamonyms (names of forests,
groves, parks); acronyms (names of administrative-
territorial units); urbanonyms (names of streets,
alleys, squares), etc. (fig. 1) (Basik, 2006: 18-21).

Thus, the methods of study and the approaches
of researchers to grouping toponyms do not differ
in unity, since it is necessary to take into account
data arrays not only of language but also of history,
culture, language, and geography. Accordingly, the
geographical principles of the selection of distinctive
features of toponyms should depend not only on the
physical and geographical conditions of the area but
also on the peculiarities of the history and culture
of people, living conditions, and the scope of their
economic activity.

As a result, three principles of grouping of
toponyms of Zhambyl region were identified,
symbolizing the region in the consciousness of the
Kazakh society:

- normative-legal principle (means that a
toponym is allocated (or named) based on normative
acts of republican or regional significance);

- historical and geographical principle (shows
the stages and specifics of the settlement of peoples
on the ground, the close connection of peoples with
the location of geographical objects and the history
of ethnic groups, as well as connections with specific
historical events and personalities);



Zh.R. Shakhantayeva et al.

- cultural linguistic principle (involves the
analysis of toponyms as a valuable heritage of the

language and culture of peoples; reveals the features
of ancient migrations and interethnic contacts).

Oronyms

Classification
of toponyms

Figure 1 — The main toponymic classes

Geographically, Zhambyl region is located in the
south of Kazakhstan. The territory is distinguished
by a variety of natural zones, but is mostly flat,
occupying 144.3 thousand square kilometers. The
region borders the Karaganda region in the north,
on the south — with the Republic of Kyrgyzstan and
South Kazakhstan region, and on the east — with
Almaty (Fig. 2).

The climate of the region is arid and sharply
continental. The population of the region as of June
1, 2022, amounted to 1,153.1 thousand people,
including urban — 462.1 thousand people (40.1%),
rural — 691,000 people (59.9%). The population
is represented by more than 90 nationalities and
nationalities, and 71.4% of the permanent population
are Kazakhs. Zhambyl region has significant reserves
of minerals: non-ferrous metals, phosphorites,
gold, gas, etc. The foothills, where agriculture
is conducted, are most densely populated. In the
mountains and the desert, the population is engaged
in sheep and karakul breeding.

During the primary classification, two groups
of toponyms of the surveyed region were identified:
geographical names related to settlements and
geographical names related to natural formations.
Then the classes and subclasses of toponyms and

the dates of their appearance are determined (if
possible).

Based on the geographical principles of
grouping, the following classification groups of
toponyms were identified:

1) natural geographical names;

2) cultural and historical geographical names;

3) geographical names associated with the
names and surnames of people.

Zhambyl (formerly Dzhambul) region is a
region located in the south of Kazakhstan, formed
by the decree of the Presidium of the Supreme
Soviet of the USSR dated October 14, 1939, with
its capital in the city of Dzhambul. The region was
named in honor of Zhambyl Zhabayev (Dzhambul
Dzhabayev, 02/28/1846 — 06/22/1945) — Kazakh
and Soviet poet, akyn improviser, an outstanding
representative of the folklore verbal-song tradition.

Initially, the administrative-territorial division
of the Dzhambul region with the administrative
center in the city of Dzhambul included Dzhambul,
Talas, Sverdlovsk, Merken, Lugov, and Sary-Sui.
Chui, Kurday, and Krasnogor districts. In the post-
war years, the construction of the cities of Karatau
and Zhanatas began at the foot of the Karatau
mountains.
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Figure 2 — Physical and geographical map of Zhambyl region(source: own study)

In 1993, the Dzhambul region was renamed, the
Dzhambul district became Zhambyl, the city of Chu
was renamed Shu, the Chui district of the region
became Shus, the Juvalin district became Zhualyn,
the Kurdai district became Kordai (Decree, 1993).

Currently, the administrative-territorial division
of Zhambyl region includes 10 districts (Baizak,
Zhambyl, Zhualyn, Kordai, Merken, Moyinkum,

T. Ryskulov, Sarysu, Talas, Shu) and 4 large cities
(Taraz, Zhanatas, Karatau, Shu), as well as 153 rural
districts and 367 rural settlements.

The city of Taraz (the administrative center of
the region) is one of the oldest cities in Central Asia
and one of the largest cities in Kazakhstan. In 2002
Taraz celebrated its 2000th anniversary. Various
ethnic groups living in the area of the Great Steppe
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had fairly developed political, trade, economic, and
socio-cultural ties, which indicates a high level of
development of these peoples. Information about
these connections is contained in many historical
sources, numerous archaeological finds, and modern
research. The most striking example is the caravan
routes of the ancient Silk Road, which ran mainly
through cities located on the current territory of
Kazakhstan and Central Asia: Taraz, Turkestan,
Samarkand, Bukhara, Termez, Merv, Khiva, and
others, which were not only shopping centers, but
also developed centers of science, culture, and art.

Over 2000 years of its history, Taraz has
repeatedly changed its name mainly for political
reasons. In ancient times, the city was called Talas,
Taraz, New Taraz (Kulamanova, 2014); in 1856
Taraz was renamed Aulie-Ata (Kazakh.” Aulieata”),
which means “Holy Grandfather” in Kazakh;
in 1938, the city was named Mirzoyan in honor
of the first secretary of the Communist Party of
Kazakhstan Levon Mirzoyan; after the formation of
the Dzhambul region in 1939, the city was renamed
to Dzhambul; in 1993. the name of the Dzhambul
region in Russian was changed to Zhambyl, and the
city became known as Zhambyl (Decree, 1993);
in 1997 (Decree, 1997) the historical name Taraz
(translated from Kazakh — “libra”) was returned
to the city. Sources of the IX—XI centuries call
Taraz “the city of merchants”, but it was also the
capital center of the Turgesh, and then Karluks,
Karakhanids, and Jagataids, as well as the city that
minted coins in the VIII-XIV centuries. (Baypakov,
Taymagambetov, 2006)

In many ancient sources, the origin of the
toponym “Taraz” is usually associated with the
location of the city in the valley of the Talas River
at the junction of the Betpak-Dala and Moyinkum
deserts, snow mountains (the spurs of the Western
Tien Shan stretch to the south of the city, and the
Karatau Mountains to the west). The length of the
Talas River, which flows into the Talas district of
the region, is 661 km. In ancient sources, Taraz is
also referred to as “Tolos”.

Historians consider one of the languages of the
peoples who inhabited the Talas Valley to have
disappeared, this is the “dead” language of the
Tokhars (the oldest people assimilated among the
Turks and other peoples). “Tal” means hills and
elevations, and “tar” — family communities of the
clans of the Great Turks, who are identified with
constant movement and stay on the road. According

to scientists, the etymology of the settlement Taraz
means “watershed”: the hills of the Karatau spurs
divide the riverbed into two branches, and Talas
means “hills of the Aces” (all the peoples of Asia
were called asami or azami in ancient times)
(Umiryaev, 2019).

Researchers have proved the Turkic origin of
such natural place names in Kazakhstan as darya —
“river”, su— “water, river”, bulak — “spring, stream”,
ozek — “stream, river”, sai — “mountain stream”’; tau
— “mountain”, adyr — “ridge”, to you — “hill”, shoki
— “top, peak, hillock”, bash — “top; head”, etc.

The river network of the Zhambyl region
belongs to the basins of the Aral Sea and Lake
Balkhash, the southwestern part of which is
located on the territory of the region. According
to S.A. Abdrakhmanov, there are 287 rivers and
56 lakes in the region (Abdrakhmanov, 2012).
There are large lakes — Akkol, Ashikol, Balkhash
and Bilikol. For example, the hydronym Akkol in
translation from Kazakh means “White Lake”: from
the words Ak — “white” and kol — “lake”. The lake
is located about 3 km southwest of the center of
Talas district — the village of Akkol (Kazakhstan.
National Encyclopedia, 2004, p. 139). According to
one version, the toponym “Balkhash” comes from
the word balkas of the Tatar, Kazakh, and Altai
languages, which translates as “a swampy area
covered with hummocks”. In the Kazakh language,
“balkytu” means “melting metal”, or “melting”.
Since the VIII century, the territory from the lake
to the Tien Shan Mountains has been known as
Semirechye (kaz. Zhetisu, kirg. Jeti suu). There are
117 relatively large and medium-sized reservoirs
and 105 reservoirs in the Zhambyl region.

There are quite large mountain systems and
deserts on the territory of the region. For example,
the Karatau mountain range. The toponym “Karatau”
is of Turkic origin and translates as ‘“Black
Mountains”. The same name is given to the center of
Talas district, located in the territories of Zhambyl,
South Kazakhstan, and Kyzylorda regions.

The clay-stony desert of Betpak-Dala, located
on the territory of three states (Kazakhstan,
Uzbekistan, and Tajikistan), occupies an area
of about 75 thousand km2. This is a plain in the
western foothills of the Tien Shan, on the border
with the sands of the Kyzylkum desert (Uzbekistan).
According to one version, the toponym “Betpak-
Dala” has a Turkic origin from the word “batnak”
(“swampy”), and according to another — from the

11
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Persian word “bedbakht” — “unlucky”, “ill-fated”.
It is also known as the “Hungry Steppe”. The first
irrigation attempts to develop the desert were
made back in the 80s of the XIX century (Gvozdet,
Mikhailov, 1978).

The Moyinkum Desert (or Muyunkum; Kaz.
Moyynkum) is a sandy desert located on the territory
of Zhambyl and Turkestan regions. From the north
and east, the desert is bounded by the valley of the
Chu River, from the south by the Karatau and Kirghiz
Ala—Too ridges (Gvozdet, Mikhailov, 1978).

Thename “Zhanatas”, whichis the administrative
center of the Sarysu district, means “New Stone”.
The city was founded in 1969 in connection with
the start of phosphorite mining in the Karatau
phosphorite-bearing basin and, according to some
sources, was named by geologists who discovered
the deposit. It is not by chance that academician
K.I. Satpayev (State Catalog ... 2012) introduced
toponyms as one of the reliable signs when searching
for mineral deposits.

Regarding the origin of the toponym “Shu”
(Chu), some researchers believe that its meaning is
not clear (Konkashpaev, 1963). But there is every
reason to believe that the toponym “Chu” (from
Tibetan and Chinese, meaning ‘“water, river”
(Pospelov, 2002) has a direct connection with the
Chu River, originating in the glaciers of Teskey-Ala-
Too and the Kyrgyz ridge. There is also a hypothesis
that the hydronym “Chu” is formed from the names

3,1

= hydronyms = oronyms = oikonyms

0,333

of the tribes that lived here in ancient times: chu,
chue, shu, and shui. The total length of the Chu
River passing through the territory of modern
Kyrgyzstan and Kazakhstan is 1,186 km. It is one
of the largest rivers in Central Asia. In Kazakhstan,
there are settlements on the Chu River: Shu; Kordai;
Zhuantobe; Amangeldy; Tole Bi.

Based on the data of the catalog of state
geographical names of the Republic of Kazakhstan
for the Zhambyl region and the topographic map
of the territory, 8,735 geographical names were
grouped (Fig. 2).

Figure 3 shows that the vast majority of
toponyms on the territory of the region, i.e. about
70%, are the names of orographic and hydrographic
objects.

The catalog contains more than 8 thousand
names of mountains, hills, hills, settlements, rivers,
lakes, streams, and other geographical objects. To
create a catalog in the calculation of its basic data,
the names assigned to the next state topographic
map of scale 1:100,000 were used. The catalog
also uses data from the toponymic card index of the
Institute of Geography, departmental, statistical, and
other data.

Based on the results of the study, a toponymic
classification of the largest geographical objects
of the Zhambyl region (reservoirs, rivers, lakes,
mountain systems, deserts, settlements) was
compiled (Table 1).

necronyms = insulonyms = others

Figure 3 — Territorial toponymic system of Zhambyl region (%)
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Table 1 — Toponymic classification of the main geographical
names of the Zhambyl region

. Belonging of a toponym Date of
Toponymic . The former name of
Ne Name of the toponym to a toponymic class and | appearance of
group the toponym
subclass the toponym
Talas reservoir .
(Talas district) hydronyms 1942 y. Talas reservoir
Tasotkelskoe reservoir .
(Shui district) hydronyms 1974 y. Talas reservoir
Ters-Ashibulak reservoir hydronyms 1963 Ters-Ashibulak
(Zhualyn district) Y Y ¥ reservoir
Big Chuy Canal .
(Merken district) hydronyms 1958 y. Big Chuy Canal
Aksu River hydronyms / potamonyms Aksu River
Asa River (Assa) hydronyms / potamonyms Asa River (Assa)
Arystandy river hydronyms / potamonyms Arystandy river
Ili river hydronyms / potamonyms Ili river
Merke river hydronyms / potamonyms Merke river
Kichi-Kemin River hydronyms / potamonyms Kichi-Kemin River
the river has been
Talas river hydronyms / potamonyms | known since the Talas river
V century
Toponymic Teris River hydronyms / potamonyms Minbulak River
1 group of natural Chu River hydronyms / potamonyms Chu River
geographical -
names Lake Akkol hydronym / limnonym Lake Akkol
Lake Alakol (Itishpes) hydronym / limnonym Lake Alakol (Itishpes)
lake Auliekol hydronym / limnonym lake Auliekol
Lake Aschikol hydronym / limnonym Lake Aschikol
Lake Balkhash hydronym / limnonym Lake Balkhash
Lake Bilikol hydronym / limnonym Lake Bilikol
Lake Baizak hydronym / limnonym Lake Baizak
Kashkanteniz Lake hydronym / limnonym Kashkanteniz Lake
Lake Kokkol hydronym / limnonym Lake Kokkol
Karatau Mountains oronym Argyntau Mountains
Saryesik Ridge oronym Saryesik Ridge
Talas Ala-Too mountain Talas Ala-Too
oronym .
range mountain range
Shu-Ili Mountains oronym Chu-Ili Mountains
Merke Gorge oronym Merke Gorge
Betpak-Dala Desert /
Betpak-Dala Desert oronym Hungry Steppe
Moyinkum desert oronym Moyinkum desert
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Table continuation

. Belonging of a toponym Date of
Toponymic . The former name of
Ne Name of the toponym to a toponymic class and | appearance of
group the toponym
subclass the toponym
Talas / Taraz / New
. . Taraz / Aulie-Ata /
Taraz city oikonym / astyonym I-llc. /1997 y. Mirzoyan / Dzhambul /
Zhambyl
Sarykemer
village (administrative oikonym / komonym 1875y./1992y. Mikhailovka
center of Bayzak district)
Zhualyn district choronym 1939y./1993 y. Juvalin district
Kordai district choronym 1939y./1993 y. Kurdai district
Kordai village
(administrative center of oikonym / komonym 1893 y. Georgievka
Kordai district)
Kulan village it is mentioned
(administrative center of oikonvm / komonvm in the chronicles Lugovove village
the district named after Y Y of the first half of ugovoye vitlag
Ryskulova) the VII century
. Merken district choronym
Toponymic — -
group O_f cu%tural Merke village l.t s ment} Qned
2 and historical Zhanatas city . in the writings o
geographical @ dm’inis trative center of oikonym / komonym of Arab Kokterek district
names S geographers from
Merken district) the VI century
Moyinkum district choronym 1964 y. Kokterek district
. . . 1898y./1937y. Gulyayevka /
village of Moyinkum oikonym / komonym /1997 y. Furmanovka
Sarysu district choronym 1928 y. Sarysu district
Zhanatas city
(administrative center of oikonym / astyonym 1969 y. Janatas city
Sarysu district)
Talas district choronym 1939y./1993 y. Talas district
Karatau city
(administrative center of oikonym / astyonym 1963 y. Karatau city
Talas district)
Shus district choronym 1939y./1993 y. Chuy district
Shu city
(administrative center of oikonym / astyonym city of Chu
Shui district)
Baizak district choronym 1938y./1995y. Sverdlovsk district
Zhambyl region choronym / anthroponym | 1939y./1993y. Dzhambul region
Toponymic group . .
of geographical Zhambyl district choronym / anthroponym | 1939y./1993y. Dzhambul district
3 names associated Village named after
with the names Bauyrzhan Momyshuly . village named after
and surnames of | (administrative center of oikonym / komonym 1933y. Bauyrzhan Momyshuly
people Zhualyn district)
choronym 1938 y. Lugovoy district

T. Ryskulov District

Note:

compiled by the author.
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The analysis of the toponyms of the Zhambyl
region showed that their main part comes from the
Turkic, Persian, Altaic, or Arabic languages. By the
beginning of the XXI century, many administrative-
territorial units received names in the Kazakh
language (or historical names were returned to
settlements). Most of the toponyms of the region
were formed from the names of natural geographical
objects, mainly from the names of rivers, since
the regions of Southern Kazakhstan have been
experiencing a shortage of fresh water for centuries,
people traditionally laid cities on the banks of
rivers. Only a small part of toponyms belong to the
topographic group associated with the names and
surnames of people.

Conclusion

The purpose of the article was to construct a
classification of toponyms of the Zhambyl region
based on geographical principles. The study
contains a selective analysis of the available general
classifications of toponyms in scientific research; a
methodology for developing geographical principles
of grouping toponyms of the Zhambyl region,
including descriptive analysis, collection, study, and
classification of the collected toponyms of the region,
logical understanding and identification of patterns.
The research methodology contains four stages
of the development of geographical principles of
grouping toponyms of Zhambyl region: 1) selection
of geographical names (toponyms important for
the region in historical, cultural, geographical and
political aspects) and a brief description of the

largest geographical objects; 2) processing of the
results of the analysis of toponyms; 3) building a
system of geographical principles of grouping
toponyms; 4) systematization and identification
of patterns of toponyms of the region. During the
primary classification, two groups of toponyms
were identified: geographical names related to
localities and geographical names related to natural
formations.

The study uses three principles of grouping
toponyms of the Zhambyl region, symbolizing
the region: regulatory, historical-geographical,
and cultural-linguistic principles. According to
the results of the study, a toponymic classification
of the main geographical names of the Zhambyl
region was compiled: 1) natural geographical
names; 2) cultural and historical geographical
names; and 3) geographical names associated with
the names and surnames of people. It was found
that the main part of the toponyms of the region
come from the Turkic, Persian, Altaic, or Arabic
languages. By the beginning of the XXI century,
many administrative-territorial units received
names in the Kazakh language (or historical
names were returned to settlements). Most of the
toponyms were formed from the names of natural
geographical objects (mainly from the names of
rivers), a small part belongs to the topographic
group associated with the names and surnames of
people.

In general, the toponymic system of the Zhambyl
region is developing in line with the new Kazakh
statehood. However, the toponymic system of the
region needs additional research.
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RATIONAL USE OF AGRICULTURAL LAND
OF THE WEST KAZAKHSTAN REGION
IN THE CONTEXT OF CLIMATE CHANGE

All over the world, agriculture will have to adapt to new climatic conditions. Experts from the Inter-
national Food Organization have concluded that after 2030, crop yields will decrease in many regions
of the world due to climate change.

For agriculture, the greatest danger is posed by such manifestations of climate change as rising
temperatures, changing precipitation patterns, sea level rise (for coastal lowlands) and frequent droughts
and floods, especially in areas prone to natural disasters. These changes are affecting agriculture, and the
problem of ensuring food security is becoming more acute.

This article discusses the problem of rational use of agricultural land in the Western region of Ka-
zakhstan in the context of climate change. The main focus is on the need to adapt agriculture to new
climatic conditions and the efficient use of available land resources. The paper presents the key aspects
of this problem, analyzes possible solutions and offers recommendations for the sustainable develop-
ment of agriculture in the region.

Key words: agricultural lands, Western Kazakhstan, climate change, rational use, adaptation, sus-
tainable development.

A.A. TokbepreHosa'”, K.b. 3yAnbixapos', A. Mup3sabaes?,
A.M. Kaanesa', O.K. Tayke6aes', C.M. AyrceHb6aes'
"OA-Papabu aTbiHAarbl Kasak yATTbIK, yHUMBepcuTeTi, KasakcraH, AAMarthl K.

2XaAbIKapaAbIK, Kypilll FbIAbIMM-3epTTey MHCTUTYTbI, PuAnnnuH, Aoc-baHboc K.
*e-mail: tokbergen@mail.ru

KAanmatTbiH, @3repy xxafaaibiHAQ batbic Ka3akcraH aitMarbIHbIH,
aybIA LLIAPYALUbIAbIK XXEPAEPiH YTbIMADBI MaiAAAQHY

AYbIA LLIapYyaLbIAbIFbl — 3KOHOMMKaAHbIH KAMMATTbIH, ©3repyiHe HeFyYPAbIM Ce3iMTaA CEKTOPAAPbIHbIH,
6ipi, 6IUTKEHI aybIA LLAPYaLLbIAbIFbl OHAIPICI €ABYID ABPEXEAE aya panbl XarF AaiAapblHa, BCipece XbIAy
MEH >KayblH-LLIALLbIHFA TOYEAAI.

XaAbIkapaAblK, a3blK-TYAIK YMbIMbIHbIH capaniubirapbl 2030 XXbIAAAH KeMiH MAaHeTaHblH, KernTereH
arfMakKTapbiHAQ KAMMATTbIH, ©3repyiHe 6anAaHbICTbl AAKBIAAAPAbBIH, BHIMAIAINT TeMeHAenAl AereH
KOPbITbIHABIFA KEAAI.

AYbIA LIapyallbIAbIFbI YILIH €H YAKEH Kayin — TemrepaTypaHblH >KOFapblAaybl, XayblH-LLALLbIHHbIH,
TapaAy PeXWMIiHIH e3repyi, TeHi3 AEeHremiHiH KeTepiAyi (Karaaayaparbl OMMaTTap YLiH) XK8He XMUi
KYPFaKLWbIAbIK, MEH CYy TaCKbIHbl CUSIKTbl KAMMATTbIH, ©3repyiHiH KepiHicTepi, acipece anatrapra 6eiim
armMakTapAa. byA e3repictep ayblA LapyallbiAblFblHA 9CEP e€TeAl, a3blK-TYAIK Kayinci3airi maceaeci
GapraH carbiH 6TKip 60Aa TyCyAe€.

ByA Makanapsa KAMMATTbIH e3repyi >KarpalblHAQ KasakcTaHHbIH  6aTbiC  ©HipiHAEri  ayblA
LUIapYaLlbIAbIFbl MaKCaTbIHAAFbI XEPAEPIHiH Ka3ipri kaFAarblHa, ayblA LLapyaLlbIAbIFbl CAAACbIHAR, aTar
aNTKAHAQ, O©CIMAIK LIApYallbIAbIFbl CaAaAapblHAQ MaMAAAQHY epekLIEAIKTEPIHE TAaAAQY >KACaAbIHAbI,
COHAQM-aK, OAApAbl  YTbIMAbl MaMAAAaHy MaCeAeAepi KapacTbipblAaAbl. Herisri Hasap ayblA
LIApyaLUbIAbIFbIH XKaHA KAUMATTbIK, >KaF AaiiAapra berimaey xeHe KoAAa 6ap >kep pecypcTapbiH TUIMAI
narAaAaHy KaxkeTTiAiriHe ayaapblAaAbl. 2KyMbICTa OCbl MBCEAEHiH, Heri3ri acrnekTiAepi YCbIHbIAFaH,
bIKTMMaA LLIELWiMAEP TaAAQHAAbl XXOHe arMakTarbl aybIA LUAPYaLIbIAbIFbIHBIH TYPaKTbl AaMybl YLUiH
YCbIHbICTap aiTbIAAADI.

TyHiH ce3aep: ayblA LIAPYyallbIAbIFbI MaKcaTbiHAAFbl >KepAep, batbic KasakcraH, KAMMATTbIH
e3repyi, YTbIMAbI MaAdAaHY, aAanTaums, TYpakTbl AAMy.
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PaUMOHa/\bHOE UCIMOAb30BaHUE CeAbCKOXO035IMCTBEHHbIX 3eMeAb
3al'la,A,HOI'0 KazaxcrtaHa B YCAOBUSAX UBMEHEHUSA KAUMaTA

CeAbCKOe XO03SMCTBO — OAMH M3 HaMbOAee UyBCTBUTEAbHbIX K M3MEHEHUIO KAMMaTa CeKTOpOB
3KOHOMMWKM, MOCKOAbKY CEAbCKOXO35MCTBEHHOE MPOM3BOACTBO B 3HAUYMTEAbHOM CTEMEHM 3aBUCUT OT
MOrOAHBIX YCAOBMI, OCOGEHHO OT Xapbl M OCAAKOB.

KkcnepTbl MeXAYHapOAHOM MPOAOBOABCTBEHHOM OpPraHM3auMy MPULIAM K BbIBOAY, UTO MOCAE
2030 ropa BO MHOIMX pervoHax MAAQHETbl YPOXKaMHOCTb CEAbCKOXO3SIMCTBEHHbIX KYAbTYp Oyaer
CHMXKATbCS M3-3a M3MEHEHWI KAMMATa.

AASl CEAbCKOTO XO3MCTBA HaMBOABLLYIO OMACHOCTb MPEACTABASIOT Takue MPOSIBAEHWS U3MEHEHUS
KAMMATA, KaK MOBbILWIEHME TemrnepaTypbl, W3MEHEHWE peXmMMa PaClpeAeAeHMs OCAAKOB, MOABbEM
YPOBHSI MOPS (AAS IPUOPESKHBIX HUSMEHHOCTEN) M YaCTble 3aCyXM M HABOAHEHMS, 0COOEHHO B 0OAACTSIX,
MPeAPaACMOAOXKEHHbBIX K CTUXMIAHBIM GEACTBUSIM. ITH M3MEHEHUS BAUSIIOT Ha CEAbCKOE XO3SICTBO, BCE
6oAee OCTPON CTAaHOBUTCS MpobAemMa obecrnedeHusl MPOAOBOAbCTBEHHONM 6E30MacHOCTY.

B aaHHOM cTaTbe MpoaHaAM3MPOBAHO COBPEMEHHOE COCTOSIHME 3eMeAb CeAbCKOXO3SMCTBEHHOIO
HasHaueHusi B 3amaAHOM pervoHe KaszaxcTaHa B YCAOBUSIX M3MEHEHWMs KAMMaTa, OCOOEHHOCTM
MCMOAb30BaHMNS MX B CEAbCKOXO3SIMCTBEHHOM Chepe, B YaCTHOCTU, B PACTEHMEBOAYECKMX OTPACASX,
a TaK)Ke pacCMaTpuBalOTCS BOMPOCbl WX PALMOHAABHOIO MCMOAb30BaHWS. OCHOBHOM aKLEHT
AEAAETCS HA HEOOXOAVMOCTM AAQMNTaLMK CEALCKOTO X0O3SMCTBA K HOBbIM KAMMATUUYECKMM YCAOBUSIM U
3(ppeKTMBHOMY MCMOAb30BAHUIO AOCTYMHbIX 3eMEAbHbIX PECYPCOB. B paboTe npeacTaBAeHbI KAIOUEBbIe
acneKTbl AQHHOW NPOOAEMbI, aHAAM3UPYIOTCS BO3MOXKHbIE peLLeHUst 1 NMPeAAaraloTCsl pEKOMEHAALIMM

AAS YCTOMUMBOIO Pa3BUTUS CEAbCKOIO XO351MCTBA B PErMOHE.
KAtoueBble cAOBa: CeAbCKOXO3SIMCTBEHHblE 3eMAM, 3amnaaHbii KasaxcTaH, M3MeHeHMe KAMMaTa,
pauMoHaAbHOE MCMOAb30BaHME, apanTaLMs, YCTOMUMBOE pa3BUTHE.

Introduction

Arid and semi-arid regions are defined by
unfavourable environmental conditions, including
low and erratic precipitation, high wind speeds,
intense solar radiation, and high evapotranspiration
potential for much of the year (Modarres and da
Silva 2007). These regions cover approximately
41% of'the Earth’s land surface and are home to over
one-third of the world’s population (Golla 2021).
Livestock production in arid and semi-arid regions
is highly susceptible to temperature increases and
rainfall decreases (Rojas-Downing et al. 2017;
Balamurugan et al. 2018). The optimal temperature
range for livestock is between 10-30°C, with feed
intake decreasing by 3-5% for every degree increase
in temperature. Conversely, lower temperatures
would increase feed requirements by up to 59%.
Furthermore, climate change scenarios are expected
to have a significant impact on livestock production,
particularly through drought and heat stress (Habeeb,
Gad, and Atta 2018). Climate variability can impact
the occurrence and transmission of various diseases
in livestock. For instance, increased rainfall can
lead to Rift Valley Fever (RVF), while increased
temperatures can cause tick-borne diseases (TBDs)

to become epidemics among sheep, goats, cattle,
and camels (Bett, Lindahl, and Delia, 2019). Rising
temperatures and water shortages can affect different
livestock breeds in different ways.

In arid regions of Asia, extreme variability in
rainfall and drought stress have resulted in severe
feed shortages (Arunrat, Pumijumnong, and Hatano
2018).

Central Asia is classified as drought-prone and
is one of the most vulnerable areas to moisture
deficit in the world (Dubovyk et al. 2019; Guo
2018). Based on the findings of foreign scientists,
rising temperatures, decreasing precipitation,
and increasing evaporation in Central Asia
(Lioubimtseva and Henebry 2009; Yin et al. 2016)
heighten the vulnerability of ecosystems to droughts
due to limited water resources, low adaptive
capacity, and a growing population (Zheleznova et
al. 2022).

The rate of increase in air temperature in
Kazakhstan, located in the northern part of Central
Asia, has been somewhat faster in recent decades
compared to other regions of the world located in
the same latitudinal zone. Based on measurements
from 110 meteorological stations for the period from
1950 to 2020, it reached 0.31 °C (Karatayev et al.
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2022; Zheleznova et al. 2022). In Kazakhstan, the
air temperature has notably increased in the last two
decades, while there has been no significant trend in
precipitation (Li et al. 2017).

The most widespread phenomena in
Kazakhstan, in terms of frequency and impact on
the environment, population, and economy of the
region, are atmospheric droughts (Zheleznova et al.
2022). In recent decades, their study has received
special attention due to their high social and
economic consequences for the region. Droughts
have occurred throughout the country with varying
frequency and intensity, with the highest frequency
during the growing season. Dubovyk et al. (2019)
reported that Kazakhstan experienced drought every
year between 2000 and 2016.

An increase in the frequency of droughts
in Kazakhstan may have several negative
consequences, such as soil degradation, reduced or
complete loss of crop yields, and an increased risk
of forest fires. It is important to note that the drought
in 2021 in the southern and southwestern regions
of Kazakhstan caused significant damage to the
country’s agricultural sector. According to official
data from the Ministry of Agriculture, 1,714 heads
of livestock died due to drought in the Mangistau
and Kyzylorda regions in 2021.

Agriculture is a significant contributor to
Kazakhstan’s economy, accounting for 10 to 38

percent of GDP and employing 18 to 65 percent
of the population. Adapting to and mitigating
drought can help reduce the negative impacts of
climate change. Greenhouse gas emissions are
expected to continue increasing over the next 30
years, and mitigation efforts will not be universally
effective. Adapting to complex natural conditions
should be a crucial policy step towards addressing
climate change (Bolatova, Abulkhairova, and
Kulshigashova 2022).

Considering the aforementioned issues, the
article’s main objective is to examine the rational
use of agricultural land in the West Kazakhstan
region in light of climate change. This will be
achieved through the analysis of long-term climatic
and statistical data on land resources, as well as the
use of satellite images.

Materials and methods

This study focuses on the Western region of
Kazakhstan, which includes the Aktobe, Atyrau,
West Kazakhstan, and Mangistau regions (see
Figure 1).

The study area extends from 41°N to 51°N,
which significantly influences the thermal regime.
It extends from 45°27'E to 56°E in the west to east
direction. The region is far from oceanic waters,
which affects its climatic features.

80°0'0°E

Figure 1 — Object of the study
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It comprises three natural landscape zones:
1) the southern subzone of tipchak-covy steppes,
which is a steppe; 2) a semi-desert zone; and 3) a
desert that is subdivided into two subzones, northern
and southern.

The study area exhibits heterogeneous climatic
conditions due to its significant extension from
north to south. The average January air temperature
increases from -15°C in the north to -2°C in the
south. Similarly, the July isotherms follow the same
pattern, with temperatures rising from north to south,
from +22°C to +27°C in the northern half of the
region. The precipitation levels exhibit a consistent
decrease from north to south, ranging from 350 mm
to 150 mm. An isohyet of 150 mm almost follows
the meridian, dividing the Mangistau region into a
relatively wet western area and a dry eastern area.

The major waterways are situated in the northern
section of the study area, with the Ural River being
the largest. In the southern half of the study region,
there is no surface runoff, except for dry channels
on the slopes of Karatau and Aktau, as well as some
chinks associated with spring snowmelt and rare
rainfall.

Soil formation processes in the region follow
zonal regularities. The northern steppe region
of the territory is part of the subzone of southern
low humus chernozems. The humus content in the
upper horizon averages about 5%. Southward, the
chernozems give way to dark chestnut soils, with
the upper horizon containing 3-4% humus. Various
types of soils, including typical, carbonate, saline,
and carbonate-saline varieties, are present. Further
south, these soils are replaced by light chestnut
soils. All of these soils are solonetzified and occur
in complex with solonets. The desert zone is
characterised by brown soils, while grey-brown soils
prevail in Ustyurt. Meadow soils are widespread in
the river valleys, which are valuable fodder lands.
A significant portion of the region under study is
occupied by solonchaks and soras, which are types
of saline soils. Additionally, a significant part of the
region is occupied by sandy massifs.

The northern narrow steppe strip of the region
has been almost completely ploughed, previously

vovs - (NIR— Red)
~ (NIR+ Red) or
NIR— Re
EVI=2.5% ( 9 or

(NIR+ 6+ Red—7.5+Blue + 1)

this area was a typechak cotyledonous steppe.
Tree and shrub vegetation is only present in the
river valleys, including alder, willow, rosehip, and
tamarix. To the south, the vegetation changes to
semi-desert wormwood-grass vegetation. On saline
lands, vegetation is represented by halophytes.
Meadow vegetation is widespread in river valleys.

The text concludes with a mention of the initial
materials and methods of research. The study is
based on the system method, which allows for
a comprehensive and comparative analysis of
measures to improve and maintain soil fertility and
land resource utilization (Bertalanfi 1969). The
article employs traditional and modern research
methods, including comparative, historical,
statistical, and cartographic methods, as well as
remote sensing data and GIS products.

Background information was collected mainly
from foreign and domestic literature sources. All
collected factual materials related to the study area
were analysed. Secondly, specific information on
qualitative conditions and hydrological features
of soils of the territory was obtained from the
data of local executive bodies and land relations
management bodies. In the description of climatic
conditions in the study area, data on average annual
air temperature and precipitation obtained from
meteorological stations in Uralsk, Aktobe, Shalkar,
Atyrau, Kulsary, Aktau and Beineu for the period
from 2002 to 2022 were used.

Information on the use of agricultural land
was obtained from reports of the Department of
Agriculture of the regions, statistical summaries
of the Committee on Statistics of the Republic and
consolidated analytical reports of the Committee on
Land Resources Management.

This study used NASA MODIS/Terra 16-day
L3 Global 250 m SIN Grid V005 (MOD13Ql1)
surface reflectance data between 2002 and 2022 for
the growing season.

The MODIS data was reformatted from a
sinusoidal projectionto Mercator Universal Transverse
Coordinate Systems and then distributed across
the study area. EVI and NDVI were subsequently
calculated using the following equations:

NDVI = (B5-B4) / (B5+B4) (Kriegler 1969)

EVI = 2.5% (B5-B4) / (B5+6*B4-7.5*B2+1) (Liu and Huete 1995)
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Where MODIS bands 1, 2, and 3 correspond to
red (620-670 nm), near-infrared (841-876 nm), and
blue (459-479 nm), respectively.

Results and discussion

The study focuses on the West Kazakhstan re-
gion, which covers 736.2 thousand km2 (27% of
Kazakhstan’s total area) (Figure 2). It comprises the
administrative districts of Aktobe, Atyrau, West Ka-
zakhstan, and Mangistau regions.

As of 1 November 2022, the agricultural land
area in Western Kazakhstan was 27.27 million

2.27(0.1%)

565 (20.7 %)

283.3(10.4 %)

has, accounting for 23.5% of the country’s total
agricultural land area. The Aktobe region accounts
for the largest share of this area, with 13.1 million
has (48.4%), followed by the Atyrau region with 3.2
million has (11.7%), the West Kazakhstan region
with 7.9 million has (28.9%), and the Mangistau
region with 3 million has (11%).

The majority of the agricultural land in the
West Kazakhstan region is comprised of pastures.
In West Kazakhstan, pastures make up 92.5% of
agricultural land, while arable land accounts for
only 2.2%, hayfields for 2.9%, fallow land for 2.3%,
and perennial plantations for approximately 0.1%.

= East Kazakhstan

= West Kazakhstan

= South Kazakhstan
North Kazakhstan

= Central Kazakhstan

= Republican-level cities

Figure 2 — Regional division of the territory of Kazakhstan, km? (%).
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Figure 3 — Structure of agricultural land in the Western region, %
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The Aktobe region boasts the largest massif
of agricultural land in the region, accounting
for almost 43% of all agricultural land in West
Kazakhstan. The two largest arrays of arable
land are found in Aktobe (749.5 thousand ha)

and West Kazakhstan (623.3 thousand ha), which
together make up 99.26% of the region’s arable
land. Additionally, the largest hayfields and
fallow lands are concentrated in these two regions
(Table 1).

Table 1 — Area of agricultural land by oblasts of the Western region as of 1 November 2022, thousand ha

including

Name of the regions Total Arable land Perennial
farmland . Fallow Haymaking Pastures

total irrigated plantings
Aktobe 26 970,2 749.,5 12,3 1,6 453,0 464,6 25301,5
Atyrau 97672 9,3 9,1 0,8 11,3 132,9 96129
West Kazakhstan 13 888,9 6233 27,4 2,7 964,3 1235,6 11 063,0
Mangystau 12 634,5 0,8 0,8 0,5 0,3 0,3 12 632,3
Total 63 260,8 13829 49,6 5,6 1428.,9 18334 58 609,7

Between 1991 and 2005, the area of agricultural
land in the region decreased by 37.2 million ha due to
the reform of agricultural enterprises. However, since
then, the area of land in this category has increased
annually, with a total increase of 5.6 million has
from 2005 to 2022 (Figure 4 a,c). The development
of reserve land (Figure 4 b,d) has led to the increase
in agricultural land since 2005. Furthermore, due
to the efforts of the Agribusiness Development
Programme 2017-2021, the agricultural land area
in the western region has expanded by 2.6 million
ha since 2017 (refer to Figure 4 c,d). According
to the Republic of Kazakhstan Bureau of National
Statistics (2022) , the area of sown grain crops
increased from 634.7 thousand ha to 845 thousand
ha, while the sown areas of potatoes, melons, and
vegetable crops increased from 26 thousand ha to
48.3 thousand ha. Additionally, the sown areas of
oilseeds increased from 72.6 thousand ha to 274.3
thousand ha, and the sown areas of fodder crops
increased from 377.8 thousand ha to 443.3 thousand
ha. In recent years, the region has seen a significant
increase in arable land. However, there has been
a decrease in gross yield and productivity of
agricultural crops. The following section describes
the changes in agricultural land.

Between 1991 and 2022, the arable land in
the region decreased from 4,171.3 thousand has
to 1,382.9 thousand has, a reduction of 2,788.4
thousand has over the last 30 years. The area of
arable land in the region experienced a significant

decline in 2000 and 2014 (see Figure 5a) (Report
2023; Kazakhstan 2021, 2015, 2009; 2005; 2002)).
The primary cause of this decline is the drought
trend in the area. Dubovyk et al. (2019) found that
between 2000 and 2014, over 50% of the country’s
territory experienced varying degrees of drought,
with the most widespread droughts occurring in
2012 and 2014. Bolatova et al. (2022) also reported
that the severe drought in 2021 resulted in significant
economic losses and changes in cropped areas. As
a result of agro-industrial complex development
programmes, the total area of arable land in the
region increased from 2014 to 2022 to 4.3 million
has, despite some of the arable land being designated
as fallow land during this period (Figure 5b).

In 2022, the total area of hayfields in the region
was 1,833.4 thousand ha, with the majority located
in West Kazakhstan Oblast (1,245.1 thousand ha)
(Figure 5d). West Kazakhstan Oblast accounts for
67.4% of hayfields in the region and 24.2% of the
total area of hayfields in Kazakhstan, according to
the Summary analytical report on the state and use
of land (2023).

Additionally, the area of pasture land in the
region has decreased in recent years. Between
2017 and 2022, the pasture area in the region
decreased by 47.9 thousand has (Figure 5c). This
reduction is attributed to the allocation of some
pastures for the construction of non-agricultural
facilities and their conversion into other lands,
including arable land.
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Agriculture is a crucial sector for the economy
of the West Kazakhstan region. The living standards
of the population, provision of the region with
basic foodstuffs of own production, and the
activity of processing enterprises and other related
branches of agriculture depend on its condition and
development. Livestock is the primary branch of
agricultural production in most of the region, serving
as the basis for economic development, income, and
employment in rural areas. In 2022, the region’s
gross agricultural output totalled 919,921.5 million
tenge, accounting for 9.7% of the country’s total
output. Livestock production accounted for 58%
(533,432.1 million tenge) of this output, while crop
production accounted for 42% (386,489.4 million
tenge).

The analysis of the state and development of
agriculture over the past 22 years indicates positive
changes in agricultural production since 2000, which
can be attributed to state support of the agricultural
sector. In 2014, the total sown area in crop production
increased by 209.5 thousand has compared to 2022
(see Figure 5a). The Republic of Kazakhstan Bureau
of National Statistics reported an increase in the area
under cereal crops from 634,700 ha to 845,000 ha,
potato, melon and vegetable crops from 26,000 ha to
48,300 ha, oilseed crops from 72,600 ha to 274,300
ha, and fodder crops from 377,800 ha to 443,300
ha between 2017 and 2022. However, despite the
significant increase in arable land, there has been a
trend of decreasing gross yield and productivity of
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agricultural crops in recent years. In 2017, the region
harvested a total of 850.2 thousand tonnes of cereals
and leguminous crops. However, by 2021, this figure
had decreased by half, resulting in a total harvest
of 418.3 thousand tonnes. Additionally, the yield of
grain and leguminous crops in the region was 12.3
centners per 1 ha in 2017, but this decreased to 5.8
centners per 1 ha in 2021.

Although the livestock industry in the region
has grown in recent years, the pasture area —
which is the main source of fodder for livestock —
decreased by 47.9 thousand hectares in 2017-2022
(Figure 5c¢). This reduction has led to a violation of
the maximum permissible load on the total area of
pastures in the region. According to the National
Bureau of Statistics of the RK, the number of
horses, cattle, sheep, and goats in the region more
than doubled between 2000 and 2022. According
to the Republic of Kazakhstan Bureau of National
Statistics (2022) the number of cattle in the region
increased from 752.4 thousand to 1631.4 thousand
heads between 2000 and 2022. Similarly, the
number of camels increased from 61.3 thousand
to 144.5 thousand heads, and the number of small
cattle increased from 1567.4 thousand to 2868.8
thousand heads (Figure 6 a,b). Additionally, the
number of horses in the region increased almost
fourfold from 171,700 to 684,700 head between
2000 and 2021. However, the number of horses
in the region decreased by 121.6 thousand head to
563.1 thousand head in 2022.
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b) Number of camels and horses by region, thousand
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Figure 6 — Population data by livestock sector in the region
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Despite the fact that the West Kazakhstan
region is well provided with pasture land in
comparison with other regions of the country, most
of the pasture land in the territory is located within
the reserve areas. In 2022, Aktobe Oblast will
have 25,301.5 thousand hectares of pasture land,
including 13,393.8 thousand hectares of agricultural
land, 8,030.1 thousand hectares of reserve land
and 3,877.6 thousand hectares of residential land
(Figure 7) (Report 2023).
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In the Atyrau region, over 60% of the 9,612.9
thousand hectares of pasture lands are within reserve
lands, which amounts to 5,775.9 thousand hectares.
Similarly, in the Mangistau oblast, over 70% of
the 12,362.6 thousand hectares of pasture lands
are within reserve lands, which amounts to 8,667.6
thousand hectares (see Figure 7). As shown in Figure
8, public farms own the majority of livestock and
poultry in the area, and therefore, they use pasture
lands near the settlements.

8 667.6

0.0
Alktobe oblast

m agricultural land

West Kazakhstan oblast

m residential land

Atyrau oblast

Mangystau oblast
Oblasts

reserve lands

Figure 7 — Structure of pasture lands, thousand ha

According to the Republic of Kazakhstan Bureau
of National Statistics (2022), Figure 8 illustrates
that the public owns 44.1% of cattle, 46.9% of small
cattle, 22.1% of horses, and 40% of camels in the
area. Additionally, Figure 7 shows that the area of
pastures near settlements in Atyrau oblast is 582.2
thousand ha, while in Mangistau oblast, it is only
935.6 thousand ha.

Overgrazing on pastures near the settlement
leads to the violation of normative load, resulting in
accelerated degradation processes.

According to the legislation of the Minister of
Agriculture of the Republic of Kazakhstan from
14 April 2015 Ne 3-3/332, which approves the
maximum permissible norm of load on the total area
of pastures, there is a deficit of 1,264.3 thousand
hectares of pasture lands for public farming in
Atyrau region and 1,021.2 thousand hectares in
Mangistau region as of 2022. As of 2022, there are
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155.3 thousand heads of livestock in the households
of the population of Mangistau region, in accordance
with the legislation of the Ministry of Agriculture
of the Republic of Kazakhstan (No. 3-3/332, dated
14 April 2015). The norm in Mangistau region is
12.6 hectares per head, and the area of pasture lands
on the lands of settlements in the region is 935.6
thousand hectares.

Agriculture is well developed in the region
despite the challenging agro-climatic conditions.
Spring wheat is grown and cattle are raised in
the northern part of the region, while farming
is limited in the southern regions due to water
scarcity, making livestock breeding a more
favourable option. West Kazakhstan and Aktobe
oblasts lead in almost all types of livestock
production in the region (Figure 9 a,b,c), while
only Mangistau and Atyrau oblasts dominate in
camel farming (Figure 9 d).
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Cattle breeding is a dominant industry in the
region, with beef cattle comprising over 80% of the
total livestock. The remaining animals are raised for
dairy, meat, and dairy-meat purposes (Traisov and
Bozymova, 2004). The region ranks third in terms
of cattle population, following the southern and
northern regions, and accounts for 18.3% (1,631,400
head) of the total cattle population in the republic.
The region ranks third in terms of cattle population,
following the southern and northern regions, and
accounts for 18.3% (1,631,400 head) of the total
cattle population in the republic. The region mainly
develops the Kazakh white-headed breed among the
beef breeds, while Simmental, black-mottled, and
red-steppe breeds represent the dairy cattle.

In2022, the number of cattle in Aktobe region was
632.3 thousand, 777.5 thousand in West Kazakhstan
region, 198.8 thousand in Atyrau region, and 22.8
thousand in Mangistau region. It should be noted that
the number of cattle in Aktobe, West Kazakhstan,
and Atyrau regions has doubled from 2000 to 2022,
while in Mangistau region it has quadrupled. The
number of cattle in Mangistau region increased
from 5.5 thousand heads in 2000 to 22.8 thousand
heads in 2022. However, in comparison to 2021, it
decreased by 1.0 thousand heads (Figure 9a). The
main reason for this decrease is the death of 1,714
cattle due to drought in Mangistau Oblast in 2021.

The main industry in the region is sheep breeding.
Approximately 60% of the livestock consists of
sheep of meat-shearing breed, while the remaining
40% are sheep of meat-wool breeds (Traisov 2004).
The West Kazakhstan region is the second-largest

producer of small ruminants in the country, after
the South Kazakhstan region, accounting for 16.2%
of the total. In 2022, the Aktobe region had a total
of 1,312,000 small ruminants, while the West
Kazakhstan region had 1,306,600, the Atyrau region
had 597,000, and the Mangistau region had 332,900.

Horse and camel breeding are traditional sectors
in the region. In 2022, the number of camels in the
region was 144.5 thousand, which is 2.5 times more
than in 2002. The West Kazakhstan region ranks first
in the country for the number of camels, accounting
for 56%. The Mangistau region accounts for 60% of
the camels in the region.

Analyses of livestock population trends in
the region indicate that the sharpest declines in
all livestock species occurred in 2012, 2014, and
2021. The 2021 drought had a significant impact
on horse production, among other factors. In 2021,
the region had 684,700 horses. In 2022, the number
decreased by 121,600 to 563,100. Agricultural
drought is characterized by reduced soil moisture,
which causes plant stress, reduced productivity, and
yield. The onset of agricultural drought may differ
significantly from that of meteorological drought,
depending on the available moisture reserves in the
soil before the start of the dry period.

In order to mitigate the effects of drought, it is
necessary to detect drought in a timely manner, to
monitor its development and to assess the damage
in a timely manner. To solve these tasks of drought
monitoring over large areas in an operational mode
requires the use of not only traditional ground-based
but also space-based observations.
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Figure 9 — Dynamics of livestock population by oblast

Traditional methods of detecting drought
and assessing its parameters use ground-based
meteorological ~ observations  (precipitation,
soil and air surface temperature, soil and air
humidity). Different indices have been proposed
for different natural conditions to assess the
intensity of drought Space-based monitoring
of agricultural drought has been addressed by
researchers in several countries around the world.
They have proposed many methods based on
indices, which are fractional-linear combinations
of spectral channels in the visible, near-
infrared and thermal spectral bands. They allow
differences in reflectance (usually in the red and
near-infrared bands) of vegetation under normal
and stressed conditions to be taken into account.
Earth remote sensing (ERS) data track crop
health in terms of projected land cover and the
temperature regime of an area. Signs of drought
from remote sensing data are identified using the
Normalised Difference Vegetation Index (NDVI)
and the brightness temperature of the underlying
surface, as well as various combinations of these
parameters. To check the suitability of the indices
used in the study area, it is desirable to compare
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them with actual data on the hydrothermal regime
of the study period and crop yields.

Normalised Vegetation Index (NDVI) and
Enhanced Vegetation Index (EVI) as the main
vegetation indices for the West Kazakhstan
region are calculated on the basis of MODIS data
(MOD13Q1) for the spring and autumn seasons of
2002,2012 and 2022 (Figure 10). At the present stage
(to date) for the assessment of vegetation is widely
used index (NDVI) is the primary analytical product
of remote sensing, which alleviates the complexity
of multispectral sections. In the presented work, the
quantitative indices of NDVI sections per study area
have the following subdivisions 0 to 0.15 — very low,
0.15-0.2 — low, 0.2-0.4 — medium; 0.4-0.5 — high
and above 0.5 — very high density indices (Table 2
and Figure 10).

Figure 8 shows significant changes in the
vegetation cover of Western Kazakhstan between
2002 and 2022, based on the results of MODIS data
analysis (Kudaibergenov et al. 2023).

The study results on vegetation cover density in
Western Kazakhstan indicate changes in land area
across different classes. The area of land in the very
low (0-0.15) and low (0.15-0.2) classes increased,
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while the area in the medium (0.2-0.4), high (0.4-
0.5), and very high (>0.5) classes decreased (refer
to Table 2). For instance, in 2002, the area of land
classified as very low class (0-0.15) was 0.78 million
ha, which increased sharply to 19.21 million ha in

2022, an increase of 18.43 million ha or 2643%.
Similarly, the area of land classified as low class
(0.15-0.2) was 14.05 million ha in 2002, which
increased to 17.48 million ha in 2022, an increase of
3.43 million ha or 124.4%.

Table 2 — Dynamics of changes in vegetation cover indicators (NDVI) of the West Kazakhstan region for 2002, 2012 and 2022

NDVI NDVI NDVI Chan.ges in the Average rate of] Chan.ges in the Average rate of]
2002 2012 2022 period from change period from change
2002 to 2012 & 2012 to 2022 &
NDVI Classes
area area area area area area area
million| | million| | million| million| million| | million| million|
ha & ha & ha & ha o ha /year & ha & ha /year &
\(Igrgllos‘;’ 078 | 1.0 | 12,9 | 17.7 | 1921 | 26.4 |+12.12 |+1554| +1.21 [+155.4] +6.31 | +48.9 | +0.63 | +4.5
Low (0.15-0.2) 14.05 [ 19.3 | 28,16 | 38.7 | 17.48 | 24 |+14.11 [+100.4| +1.41 [+10.04| -10.68 | -37.9 | -1.06 |-3.79
Average (relatively
good indicator.) | 24.13 | 33.2| 21,1 29 | 15.72 | 21.6| -3.03 |-12.5| -0.30 |-1,25| -5.38 | -25.5| -0.53 |-2.55
(0.2-0.4)
High (good
L 20.54 | 283 | 832 | 11.4 | 1238 | 17 |-1222(-59.5| -1.22 |-5.95 | +4.06 | +55.3 | +0.40 [+5.53
indicator) (0.4-0.5)
Very high (>0.5) | 13.27 | 182 | 2,29 | 3.2 | 7.98 11 | -10.98 | -87.2 | -1.09 | -8.72 | +5.69 |+248.4| +0.57 |+24.8
Total 72,77 | 100 | 72,77 | 100 | 72,77 | 100 - - - - - - -

There has been a decrease in area for land
classified as medium, high, and very high.
Specifically, the area of land classified as medium
class (0.2-0.4) decreased from 24.13 million ha in
2002 to 15.72 million ha in 2022, a decrease of 8.41
million ha. Similarly, the area of land classified as
high class (0.4-0.5) decreased from 20.54 million ha
in 2002 to 12 million ha in 2022. In 2022, the area
of'land classified as very high class (>0.5) decreased
by 5.29 million ha to 7.98 million ha, compared to
13.27 million ha in 2002 (a decrease of 8.16 million
ha) (Table 2 and Figure 10).

During the study period of 2002, 2012, and
2022, the lowest vegetation values were observed in
2012. The land area of the highest vegetation class
(0.4-0.5) in the study area was only 8.32 million
ha in 2012, but increased by 4.06 million ha to
12.38 million ha in 2022. Additionally, the area of
the very high land cover class (>0.5) was only 3.2
million ha in 2012, but increased by 5.69 million ha
to 7.98 million ha in 2022 (Table 2 and Figures 9)
(Kudaibergenov et al. 2023).

During the analysis of the dynamics of vegetation
cover change in the West Kazakhstan region based
on remote sensing data, the data of average annual

air temperature and precipitation obtained from
meteorological stations in Uralsk, Aktobe, Shalkar,
Atyrau, Kulsary, Aktau, and Beineu for the period
from 2002 to 2022 were used to correlate the
obtained data. The average annual air temperature
in West Kazakhstan Oblast for the same period was
also considered. Data from meteorological stations
in Atyrau, Kulsary, Aktau, and Beineu show an
increase of 1.5°C, while data from Ural, Aktobe, and
Shalkar meteorological stations show an increase of
0.4°C (Kazhydromet 2022).

The highest annual average temperature was
recorded in 2007-2008, 2010, 2014-2015, and 2021,
according to all meteorological stations in the study
area. These findings are consistent with the studies
conducted by Dubovyk et al. (2019) and Zheleznova
et al. (2022).

When analysing vegetation cover indicators in
the West Kazakhstan region for 2002, 2012 and 2022
based on MODIS data, it was found that the lowest
indicator was recorded in 2012. This was due to a
sharp increase in the average annual air temperature
in the region, as reported by meteorological stations
in Atyrau, Kulsary, Aktau and Beineu, which began
in 2011 (refer to Figure 11a).
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Figure 10 — NDVI and EVI indices of the West Kazakhstan region for 2002, 2012
and 2022 based on MODIS data

The deterioration of vegetation indicators in the
region from 2002 to 2012 may have been influenced
by the decrease in average annual precipitation. The
average annual precipitation uniformly decreased from
2002 t0 2011 atall meteorological stations in the Western
region (Uralsk, Aktobe, Shalkar, Atyrau, Kulsary,
Aktau), except for the Beineu meteorological station
(Kazhydromet 2022). From 2013 to 2016, the average
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a) Indicators of the average annual air temperature
in the West Kazakhstan region for 2002-2022, °C

annual precipitation increased again (Figure 11b). As
illustrated in Figure 9, the improved vegetation in the
West Kazakhstan region in 2022 may be attributed to
the increased precipitation in the area compared to 2012.

Based on data from all weather stations in the
study area, the years 2008, 2010, 2014, 2018, and
2021 had the lowest average annual precipitation
recorded (Kazhydromet 2022).
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2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

Years
—o— Aktobe
—o— Aktau

—o—Oral
—e—Kulsary
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b) Average annual precipitation for 2002-2022
in the West Kazakhstan region, mm

Figure 11 — Climatic data from meteorological stations of the West Kazakhstan region
(2002-2022)
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The monitoring methodology used has the
disadvantage of not allowing a direct assessment
of drought damage for each individual field. This
is due to the insufficient spatial resolution of the
MODIS satellite data used for this purpose. In our
opinion, LANDSAT images are the most promising
tool for direct drought damage assessments from
available remote sensing data. They have a higher
spatial resolution, although significantly lower
image repeatability.

Conclusion

The region’s susceptibility to climate-induced
droughts is determined by its geographical location,
which significantly affects sustainable development
and living conditions. Climate change causes land
degradation in all ecosystems of the region, resulting
in decreased land productivity, crop yields, and
livestock productivity. The current conditions have
rendered traditional land use patterns unsustainable,
resulting in a decline in the population’s income and
living standards.

When analysing climatic data from local
meteorological stations in the region, it has been
observed that the average annual temperature has
increased since the 2000s, while conversely, the
average annual temperature has decreased. Remote
sensing data analysis indicates a significant decrease
in the region’s vegetation cover indicators from the
2000s to the 2022s. As a result, the total volume and

yield of crops in the region have declined. In 2017,
850.2 thousand tonnes of grain and leguminous
crops were harvested in the region, but by 2021,
this had decreased by half to 418.3 thousand tonnes.
In 2017, the yield of grain and leguminous crops
in the region was 12.3 centners per 1 hectare.
However, in 2021, it decreased to 5.8 centners per
1 hectare. Despite this, there was significant growth
in agriculture, including livestock farming. Between
2000 and 2022, the number of cattle in the region
increased from 752,400 to 1,631,400 heads, camels
from 61,300 to 144,500 heads, and small cattle from
1,567,400 to 2,868,800 heads.

To ensure rational land use in the region under
changing climate conditions, it is essential to
develop science-based land management methods
using remote sensing techniques. Additionally, it
is crucial to implement sustainable land use models
in combination with adaptation technologies, with
social and institutional support from government
structures.

Acknowledgement

This research was financially supported by the
Commiittee of Science of the Ministry of Science and
Higher Education of the Republic of Kazakhstan
for the topic «Geospatial approach to assessing the
risks of climatic disasters (drought and erosion) and
their impact on agriculture in the Western region of
Kazakhstany, IRN AP14871372.

References

2002. Summary analytical report on the state and use of land in the Republic of Kazakhstan for 2001 Astana.

2005. Summary analytical report on the state and use of land in the Republic of Kazakhstan for 2004 Astana.

Arunrat, Noppol, Nathsuda Pumijumnong, and Ryusuke Hatano. 2018. “Predicting local-scale impact of climate change on rice
yield and soil organic carbon sequestration: A case study in Roi Et Province, Northeast Thailand.” Agricultural systems 164:58-70.

Balamurugan, B., Veligatla Tejaswi, K Priya, Remya Sasikala, Thirumalaisamy Karuthadurai, Muthukumar Ramamoorthy, and
Dayanidhi Jena. 2018. “Effect of Global Warming on Livestock Production and Reproduction: An Overview.” Journal of Veterinary

Science and Technology 6:12-18.

Bertalanfi, L 1969. “General theory of systems: a critical review.”

Bolatova, J.B ., Zh Abulkhairova, and M.K. Kulshigashova. 2022. “The economics of climate change in the regions of
Kazakhstan and its impact on the agro-industrial complex.” Economics and ecology of territorial entities 6 (3):66-77.

Dubovyk, Olena, Gohar Ghazaryan, Javier Gonzalez, Valerie Graw, Fabian Low, and Jonas Schreier. 2019. “Drought hazard in
Kazakhstan in 2000-2016: a remote sensing perspective.” Environmental monitoring and assessment 191:1-17.

Golla, B. 2021. “Agricultural production system in arid and semi-arid regions.” J. Agric. Sci. Food Technol 7 (2):234-244.

Guo, Hao. 2018. “Spatial and temporal characteristics of droughts in Central Asia during 1966-2015.” Science of The Total

Environment 624. doi: 10.1016/j.scitotenv.2017.12.120.

Habeeb, Alsaied Alnaimy, Ahmed Elsayed Gad, and Mostafa Abas Atta. 2018. “Temperature-humidity indices as indicators
to heat stress of climatic conditions with relation to production and reproduction of farm animals.” International Journal of

Biotechnology and Recent Advances 1 (1):35-50.

31



Rational use of agricultural land of the West Kazakhstan region in the context of climate change

Karatayev, Marat, Michele Clarke, Vitaliy Salnikov, Roza Bekseitova, and Marhaba Nizamova. 2022. “Monitoring climate
change, drought conditions and wheat production in Eurasia: the case study of Kazakhstan.” Heliyon 8 (1).

Kazakhstan, Agency for Land Management of the Republic of. 2009. Summary analytical report on the state and use of land in
the Republic of Kazakhstan for 2008. Astana.

Kazakhstan, Agency for Land Management of the Republic of. 2015. Summary analytical report on the state and use of land in
the Republic of Kazakhstan for 2014. Astana.

Kazakhstan, Agency for Land Management of the Republic of. 2021. Summary analytical report on the state and use of land in
the Republic of Kazakhstan for 2020. Nur-Sultan.

Kazhydromet. 2022. Annual bulletin of monitoring the state and climate change of Kazakhstan: 2020. Astana.

Kriegler, FJ. 1969. “Preprocessing transformations and their effects on multspectral recognition.” Proceedings of the Sixth
International Symposium on Remote Sesning of Environment.

Kudaibergenov, M Tokbergenova, A Nysanbayeva, A, S Duysenbayev, M Seitkazy, and D Kaliyeva. 2023. “Selection and
analysis of space images for generating data on land use and calculating vegetation indices (on the example of the West Kazakhstan
region).” Gylym Zdne bilim 2 (3 (72)):93-108.

Li, Zhi, Yaning Chen, Gonghuan Fang, and Yupeng Li. 2017. “Multivariate assessment and attribution of droughts in Central
Asia.” Scientific reports 7 (1):1316.

Lioubimtseva, Elena, and Geoffrey M Henebry. 2009. “Climate and environmental change in arid Central Asia: Impacts, vulner-
ability, and adaptations.” Journal of Arid Environments 73 (11):963-977.

Liu, Hui Qing, and Alfredo Huete. 1995. “A feedback based modification of the NDVI to minimize canopy background and
atmospheric noise.” IEEE transactions on geoscience and remote sensing 33 (2):457-465.

Modarres, Reza, and Vicente de Paulo Rodrigues da Silva. 2007. “Rainfall trends in arid and semi-arid regions of Iran.” Journal
of arid environments 70 (2):344-355.

Report, Summary analytical. 2023. Summary analytical report on the state and use of land in the Republic of Kazakhstan for
2022. Astana.

Rojas-Downing, M. Melissa, A. Pouyan Nejadhashemi, Timothy Harrigan, and Sean A. Woznicki. 2017. “Climate change and
livestock: Impacts, adaptation, and mitigation.” Climate risk management 16:145-163.

Statistics, Bureau of National. 2022. Socio-economic development of the Republic of Kazakhstan in January-November 2022
(operational data). A brief statistical bulletin. Astana.

Traisov, B.B., Bozymova AK. 2004. “Development of the agro-industrial complex of Western Kazakhstan.” Proceedings of the
Orenburg State Agrarian University 3 (3-1):173-175.

Yin, Gang, Zengyun Hu, Xi Chen, and Tashpolat Tiyip. 2016. “Vegetation dynamics and its response to climate change in
Central Asia.” Journal of Arid Land 8:375-388.

Zheleznova, Irina, Daria Gushchina, Zhiger Meiramov, and Alexander Olchev. 2022. “Temporal and spatial variability of dry-
ness conditions in Kazakhstan during 1979-2021 based on reanalysis data.” Climate 10 (10):144.

Information about authors:

Tokbergenova Aigul -candidate of Geographical Sciences, Associate Professor, Head of the Department of geography, land
management and cadastre of Al-Farabi KazNU (Almaty, Kazakhstan, e-mail: tokbergen@mail.ru );

Zulpykharov Kanat — PhD candidate of the Department of geography, land management and cadastre of Al-Farabi KazNU,
Senior Lecturer, Director of the Center for space technologies and remote sensing of the earth (Almaty, Kazakhstan, e-mail: kanat.
zulpykharov@gmail.com );

Mirzabaev Alisher — Senior researcher at the International Rice Science Institute (Los Banos, Philippines, a.mirzabaev@irri.
0rg);

Kaliyeva Damira — 3rd year PhD student of the Department of geography, land management and cadastre of Al-Farabi KazNU
(Almaty Kazakhstan, e-mail: kaliyeva.damira@kaznu.kz);

Taukebayev Omirzhan —PhD candidate, Senior Lecturer of the Department of cartography and Geoinformatics of Al-Farabi
KazNU, deputy general director of the cluster of Engineering and high technologies (Almaty Kazakhstan, e-mail: omirzhan.tauke-
bayev@gmail.ru);

Duisenbayev Salavat — senior lecturer of the Department of geography, land management and cadastre of Al-Farabi KazNU
(Almaty, Kazakhstan, e-mail: duysenbaev@mail.ru).

32



A.A. Tokbergenova et al.

Aemopnap mypanvt maimem:

Toxbepeenosa Aueyn Aboyeannaposna — ceoepaghusi vliblmMOapwinbly Kanouoamel, ooyenm, Kaz¥y ceoepagpus, scepee opna-
acmulipy Jicane kadacmp kagheopacwuiiwiy meneepyuiici. (Aamamel K. Kazaxcman, sn.nowma: tokbergen@mail.ru );

3yanvixapos Kanam Bazapbaesuu — Kaz¥Y eeocpagus, scepee opnaracmeipy dicane kadacmp kagedpaceinviy PhD ooxmop-
anmol, aza oxeimyuisl, Fapeiuumelx, mexrnonoauanap sxcane JKepoi KaublKmulKman 30HOmMay opmanbiblHbly Oupekmopul (Aimameor
K. Kasakcman, an.nowma: kanat.zulpykharov@gmail.com );

Mup3sabaes Anuwep — Xanvikapanvls Kypiud ebliblMu UHCIMUMYMbIHGIY a2a blivimu Kuizmemxkepi (Jloc-Banvoc, @uaunnun,
an.nouma: a.mirzabaev@irri.org);

Kanuesa Jamupa Meoemrpizor — Kaz¥V ceocpaghus, scepee opnanacmeipy sicone kaoacmp kagheopacwinwiyy 3 kypce PhD 0ok-
mopanmul (2. Aimamol Kazaxcman, sn.nouma: kaliyeva.damira@kaznu.kz );

Tayxebaes Omipoican JKareacbexosuu — PhD dokmopanmel, Ka3¥V kapmoepagus scane ceounghopmamura kagheopacwinviy
aga okbimyubicyl, FMnoicenepiik scone sHcoeapbl mexnono2uanap Kkiacmepi oac oupekmopuinwly opbinbacapbl (2. Aimamer Kazax-
cman, sn.nouma: omirzhan.taukebayev@gmail.ru);

Uyiicenbaee Canasam Mapamosuu — Kaz¥V ceoepagus, ocepee opnanacmeipy dicone kaoacmp Kapeopacvliwvly aga
oxeimyuvicel (2. Anmamor Kazaxcman, sn.nouma. duysenbaev@mail.ru)

Received: November 12, 2023
Accepted: February 19, 2024

33



ISSN 1563-0234, eISSN 2663-0397 Xabapubl. [eorpadus cepuscel. Nel (72) 2024 https://bulletin-geography.kaznu.kz

FTAMP 87.21.05 https://doi.org/10.26577/JGEM.2024.v72.i1.03

iy iy iy
©® ©® ©®
"KopkpiT Ata ateiHgars! Kpissutopaa yausepeuteti, Kazakcran, Kei3puiopa .
2M.B. JlomoHOCOB aTbiHIarbl MOCKey MEMIICKETTIK YHUBEpcHTeTI, Peceit, Mackey K.
3Acrana XanbIKapanaslK yHuBepcuTeTi, Kasakcran, Actana K.
*e-mail: shynbergenov.erlan@mail.ru

E.A. llIbin6eprenon’>" , H.C. CuxanoBa! ™ , A.b. Kapa6ajaeBa®

KA3AKCTAHAA TOMbIPAKTbIH, LUAMBIAYbIH
AHbIKTAYADbIH SAICTEMEAIK MOCEAEAEPI

AHTPOTOreHAIK 8CepAiH Kylletoi ericTikTeH TonblpakTbiH 6eTKi KyHapAbl KabaTblHbIH WanbIAYbI
MEH TaCbIMAAAAHYbIHbIH >XEAEAAETYi OGapbICbIHAQ CYy XKOHE >KEA 3PO3MSChbl YAEPICTEPIHIH, AamyblHa
aKeAeai. HaTmxeciHae WwapTTbl TYpAe OblAaiiiua cunaTTaAraH KybbiAbIC GalikKaAaAbl: LWAMbIAY — TacCbl-
MaAAQy — TOMbIPAKTbIH TOMEHAE >KMHAKTaAYbl. TOMbIPAKTbIH, WaMbIAYbIH ecenTey GOMbIHLIA FbIAbIMM
OpTaAa YCbIHbIAFAH BAICTEMEAEPre KOAEMAI LLIOAY XK8HEe TaAAQY >Ky3ere acblpblAAbl. EAIMI3 arpapAblk-
MHAYCTPUSIABIK, AaMy 6aFbITblH YCTaHFaH MeMAeKeT 6GOAybl ceGenTi, TOMbIPaKTbiH, KYHAPAbIAbIFbIHA
GarAaHbICTbI GeAriai Gip Toyekeapepre Gapaabl. ByA TypFblaa TOMbIPAKTbIH, bIKTUMAA LLUAMBIAYbIHbBIH
MYMKiH 60AaTbIH AaMy GaFbITbiH aHbIKTayFa HEri3AeAreH GOAXKAMADIK, FbIAbIMU 3€PTTEYAEPAIH LYFbIA
KaXKeTTiAiri 6ankaraabl. Makaraaa 1950 xbiasapbl batbic Cibip meH CoATycTik Kaszak CTaHHbIH AQAAABIK,
aAKanTapbiHAA ThiH, Mrepy 6apbiCbiHAQ DPO3USIAbIK, MPOLECTEPAIH NaAa GOAYbI MEH AaMy MOCEAECi
KapacTblpblAFaH. XKannai xep XXbIpTy Cy MeH XeA 3P03MAChIHbIH KYPT ©CYiHe dKeAreHi KepCeTiAreH.
EricTikTepait 6ip GOAIri KYHapAbIAbIKTbIH, KYPT TOMEHAEYiHe GaliAaHbICTbl MrePYAEH LWbIFAPbIAAbI.
DPO3USAbIK, MOABABAEPAI KOAAAHY HeEri3iHAE aAblHFaH HOCEPAI >KayblHHbIH, AaMYbIHAAFbl 3PO3USIAbIK,
YAEPICTEPAIH >KbIAAAMABIFbIH 6aFaAay KeATIpIAreH. DPO3MSAbIK MOAEAbAEP OOMbIHILA ecenTeyAep
HOTMXKECIH TEeKCepY YLLIH AAAAABIK BAICTEPAI KOAAQHY KAXKETTIAIri KeATipiareH. TonbIpakTbiH, Cy KaHe
XKEA 3PO3MAChIH GaFarayAblH AQAAAbIK XKOHE KalLbIKTbIKTaH 6akblAdy 9AICTEPI YCbIHbIAAADI.

Tyiiin ce3aep: Cy 3po3umsCbl, TOMbIPAKThbiH, bIKTUMAaAAbB! LIAMbIAYbI, TOMbIPAKTbIH LWANbIAY (haK-
TOPAApbl, TOMbIpPaK, 3PO3MACHIHbIH, KAPKbIHABIAbIFbI, TOMbIPAKTbIH, Ty3iAyi, Ka3akcTaHHbIH, TyYMWATI
aymakTapbl, RUSLE.
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Methodological problems of determining
soil loss in Kazakhstan

The increased anthropogenic impact leads to an acceleration of loss and transportation of the
surface fertile soil layer from the fields and the development of water and wind erosion processes.
As a result, a phenomenon is recorded, conventionally described as follows: loss — transportation —
accumulation of soils on slopes. A comprehensive review and evaluation of methods for calculating
soil loss presented in scientific circles has been carried out. Kazakhstan, being an agro-industrial state,
has certain risks associated with soil fertility. In this context, there is an urgent need for predictive
scientific research based on determining the possible direction of development of potential soil loss.
The article deals with the problem of the development of erosion processes in the virgin lands of
Western Siberia and Northern Kazakhstan, developed in the 1950s. It is shown that plowing led to
a sharp increase in water and wind erosion. Part of the arable land was abandoned due to the loss
of fertility. Estimates of the rates of erosion processes during the development of stormwater runoff,
obtained on the basis of the use of erosion models, are given. The necessity of using field methods for
verification of calculations based on erosion models is stated. Field and remote methods for assessing
water and wind erosion of soils are recommended.

Key words: water erosion of soils, potential soil loss, soil loss factors, soil erosion intensity, soil
formation, Kazakhstan, RUSLE.
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MeTtoamyeckune npodAembl OnpeAeAeHUs CMbIBa MOYB
B KasaxcraHe

YcrAeHMEe aHTPOMOreHHOro BO3AEMCTBUSI MPUBOAUT K YCKOPEHMIO CMbIBa WM TPAHCMOPTUPOBKU
NMOBEPXHOCTHOrO MAOAOPOAHOIO CAOSI MOUBbI C MOAEM M Pa3BUTMIO MPOLLECCOB BOAHOM W BETPOBOM
3po3un. B pesyabTaTte pernctpmpyercs SBA€HWE, YCAOBHO OMUCHIBAEMOE CAEAYIOLIMM O0OPA30OM: CMbIB
— TPAHCMOPTUPOBKA — aKKYMYASILIMS MOYB Ha CKAOHax. OcyllecTBA€H 06beMHblii 0630p 1 OLEHKa Me-
TOAMK MO pacyeTy CMblBa MOYUB, MPEACTABAEHHbIX B HayuHbIX Kpyrax. KasaxcraH, 6yayum arpapHo-
MHAYCTPUAAbHBIM FOCYAQPCTBOM, MMEeT OMNpeAeAeHHble PUCKM, CBSI3aHHble C MAOAOPOAMEM MoYB. B
3TOM KOHTEKCTe HabAIAQeTCs OCTpasi HEOOXOAMMOCTb B MPOrHOCTUYECKMX HAYUHbIX MCCAEAOBAHMSIX,
OCHOBAHHbIX Ha OMPeAEAeHUM BO3MOXKHOIO HarpaBAEHUsSI Pa3BUTUS MOTEHLUMAABHOIO CMbIBa Moys. B
CTaTbe PAacCMOTPEHbl MPOBGAEMA PA3BUTUS IPO3MOHHBIX MPOLLECCOB HA LIEAMHHbBIX 3eMASX 3anaAHoM
Cubupu n CeepHoro KasaxcraHa, ocBoeHHbIx B 1950-x roaax. [MokasaHo, 4To pacnaiika npmBeAa K
PE3KOMY YCUAEHMIO BOAHOW M BETPOBOI 3p03mun. YacTb nauwieH 6biaa 3abpolueHa B CBSI3W C notepeit
naoaopoams. INprBeAeHbl OLLEHKM TEMIMOB 3PO3UOHHBIX MPOLECCOB MPU Pa3BUTHUM AMBHEBOIO CMbIBQ,
MOAYYEHHblE HA OCHOBE MPUMEHEHMUSI 3PO3UOHHbBIX MoAeAer. KoHCTaTupyeTcs HeOOXOAMMOCTb Mpu-
MEHEHMs MOAEBbIX METOAOB AAS BepPUMKALIMM PACUETOB MO 3PO3UOHHBIM MOAEASIM. PeKoMeHAYIOTCS

NMOAEBble M AMCTAHLIMOHHbIE METOAbI OLIEHKM BOAHOM 1M BETPOBOM 3p03MM MOYB.
KAroueBble cAOBa: BOAHAS 3PO3MS MOYB, NMOTEHUMAAbHBIMA CMbIB MOYB, (DAKTOPbl CMbIBA MOYB, UH-
TEHCMBHOCTb 3P03MKM MOYB, NoUBooOpasosaHme, Kasaxcran, RUSLE.

Kipicne

Cy apo3usicel — OYKiJ anemaeri KyHapiibl JKep-
Jep MEH TOIBIPAKTHIH Aa3ybIHBIH HETi3ri cebeOi
0oma oteipein (Borrelli P. et al. 2022: 17-28),
KOMIpTETi MEH KOPEKTiK 3aTTapAblH alHallbl-
MBbIHA, TOTBIPAKTBIH OHIMIUTNT MEH TYPaKThI
aybll IIapyalbUIBIFbIHA 3aajl KeNTipy apKbLIbl
FalaMJIIbIK  QJI€yMETTIK-3KOHOMUKAJBIK KarjaiFa
Kayin tenaipexi (Xiong M., Sun R., Chen L. 2019:
31-39) Kopraran Tabury opTaHbl KOPFay CalachlH-
Jla HeT13r1 FallaMIbIK MocelieHiH 0ipi — TOMBIPaKThIH
maiputysl Ooseint ecentenei (Jlucenkuit @.H. u
np. 2012: 456; Wang B. et al. 2013: 1-10; Guerra
AJ.T. et al. 2017: 27-41). On TONBIPAKTHIH Xaii-
KYHiHE ocep eTeTiH KOeNTereH KypamOeIiKTepaiH
HallapJiayblH TYBIHAATATBIH OipHEIIe TaOuFu
JKOHE AaHTPONOTEHIIK (aKTOpiapIblH KaThICYBI
Herizinzaeri kypaem yaepic (Borrelli P. et al. 2023:
713-725). Optryp:mi Oencenni 3aTTapablH dcep eTyi
CaJlIapblHAH TOMNBIPAKTBIH KYHAPJIBUIBIFEl KEMIll,
azanpl (Flanagan D.C. et al. 2002: 13-30; Peiin-
rapa S.P. u gp. 2012: 258-260; Mondal A. et al.
2016: 1-12). bipikken ¥urrap ¥ibeMbeiabH (BYY)
Mmakcathl 2030 sKbUTFa Kapail «3K0XKYHeJIepIiH TO3Y-
BIH TOKTATy *9HE osapbl skahaHIbIK MaKcaTTapra
JKETy YLIIH KaJllblHa KeNTipy» OOoJbIN TaObLIaThIH
IKOKYHETIepIi KaJIIbIHA KENTIPy OHKBUIABIFBIHBIH
OacranyeiMen (2021-2030) bipikken ¥urrtap
Y HBIMBIHBIH A3BIK-TYJIIK J)KOHE aybUIIIAPyanIblIIbIK

yitbimbl (PAO) TombIpak PO3UICHIH TOKTATY YIIiH
nrapanap KaObUIayFa MIaKbIPBII, OChI MACeeNepIi
memryre enayip Kymeictap atkapeuiasl (Borrelli
P. et al. 2023: 713-725). Tonblpak KaOaThIHBIH
OY3BUTYBIHIA >KAaHOBIP TAMIIBUIAPBIHBIH OpPEKETI
epeKIlIe MOHTe Ue, calJapblHaH OCTKEeHIIIK MalbLTy
Oenriyiepi maiina GosybiHa oken corazpl (Pimentel
D. 2006: 119-137; Machiwal D. et al. 2015:
183-195). TomblpakTblH KyHapibl KaOaThIHBIH
OeTKeWITik MIalbUTyIaH BICKIPAN OOJYBI FalaMIbIK
JIeHreliile KeH TapajfaH >oHe OapiblKk TaOurn
JKOXYHENepaiH, ocipece,  aybUINIapyamIbUIbIK,
OpMaH  KOHE  JKAWBUIBIMIBIK  aJIKallTap.bIH
eHiMiiTiHE Tepic acep eteni (Pimentel D. 2006:
119-137; Golosov V., Walling D. 2019). Macenes,
bYY Cayna ’xoHe aybuIIapyalllbUIBIFbl YIBIMBI
ece0i OOHBbIHIIA anaM3aTThlH  MalJajgaHaThIH
a3bIFbIHBIH  99,7% acTambl TOMNBIPAKTAH ajbIHA-
JIbl, anaiifia, TOMbIPAKTBIH JKOFAIYbl KOIl JKarjania
TaOWFU TOMBIPAK TY3UIy KapKbIHBIHAH OipHere
€Ce achlll TYCETIHMAIMH €CKepPCeK, TOMBIPAKTHIH
KaJIBINITACy O KBUIMAMJBIFBI OHBIH a3ybiHaH 10-
14 ece Gasy epOumi. AKL aypurmapyamibuibIFbl
aNKaNTapBIHAAFEl TOMBIPAKTHIH IAWBITYBl  KbI-
JbpIHa oprama ecenmeH Oip rexrapaan 30 ToHHa-
HBl KYpaujpl, OYJI TOTMBIPAKTHIH TAOWFH JKarnaiina
KaJIbIIITaCy KapKeIHBIHAH 8 ece xemen (Guerra
AJ.T. et al. 2017: 27-41). Peceii, AKIUI, Kpitaii,
ABctpanus, YHIicTaH xoHe Adprka MeH OHTYCTIK
AwmepukaHbIH KeiOip enjepinaerineit Kazakcranmaa
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Kazakcranma TOBIPAKTHIH MAHBUTYBIH aHBIKTAYIBIH 9IICTEMEITIK Mocenenepl

Ja TONBIpaK »dpo3umsickl keH tapanran (Li Z.,
Fang H. 2016: 94-117). Enimizaig teppuTopHs-
ChIH/Ia AybUIIAPYaIlblIbIFbl alKANTapbIHBIH 25,5
MJIH. Ta. BIKTUMall TONBIPAK JPO3USCHl TapalFaH
(Almaganbetov N., Grigoruk V. 2008).

3epTTey MaTepuagaapbl MeH daicTepi

MakanaHsl JaiibIHIay OapbIChIH/IA Kelleci 3epT-
Ty o/1icTepi KONAaHBUIIBI: PETPOCTIEKTUBTI Taj1ay,
CAJIBICTBIPMAJIbl  TajJay, IKYHCIIK-KYPbUIBIMIBIK
TOCIJI, TUITOOTHSUITBIK, TOCII, YKCACTHIK STiCI.

Tonvipakmuly bIKMUMAT WALLTY GaKmopiapul

TonblpakThlH WANHBUTYbIH aHBIKTAUTBIH KOJIJIA-
HBICTaFbl QJICTEp Tyrea Aepiik Oenrim Oip dak-
TOpJIap JKUBIHTBHIFBIHAH Kypananasl (kep OemepiHiH
MOp(OMETPHSICHI, aya-paiibl KOPCETKIIITePi, TOIMbI-
PaKTBIH MOP(HOIOTHSUTBIK-TEHETHKAIBIK KaCHETTePi
xoHe T.0.). benrini 6ip ¢akTopasiH 6ackiM 60IybI
JKOHE/HeMece KOPCETKIIITEePAiH PEeTTUIrl 3epTrey
ayMarblHBIH HAaKTBl KarJaiyiapblHa OalaHbIC-
Thl. FBUIBIMU KaybIMACTHIKTa TOMBIPAKTHIH BIKTH-
MaJIIbl PO3USCHIHBIH TPUTTEPIEPl SPTYPIi TYXKbI-
pBIMJAJIFaH, MBbICANbI, Oip JEpeKKe3/ie OHBIH
KJIUMAT, TOTIBIPAK, jkep Oenepl eKeHi KOpCeTUIreH
(Guerra A.J.T. et al. 2017: 27-41), exiHmiicinae
TOIBIPAK MIAWBITYBIHBIH ce0e0i — Kepai maiaana-
HY, OHJIEY, KIMMAaT XoHe Tonorpadus, aJIeyMeTTiK-
SKOHOMUKAJBIK Karjaimap OOJbII  TaObLIaIbI
(Blanco H., Lal R. 2010: 21-52). Cy xoHe >en
9PO3USACHIHBIH KAYiIlTi JEHreiiH aHbIKTaY KOHIHJIET1
onicTeMenik Hyckayapaa(Meronudyeckue yka3anus
... 2015: 23) paxTOpmapIeIH MbIHAIAH YHIECIMIUTIT
KeJTipieai: Kimmar, xep oeaepi, TONbIpak, OCiMIIK
YKaMBUTFBICHI, IIAPYaIlbUIBIK KBI3MET, JKaHyapiap
oJieMi,  QJIEYyMETTIK-DKOHOMHUKAJBIK  JKaFaainap.
M.H. 3acmaBckuiiliH alTybIHIIA, P03 KayMiHIH
ANFBIIAPTHI KeJeci KaFIalIbIH HOTHXKECi OOJIBII
TaOBUTAJIBI: KJIIMMAT, Pelibed), TeOJIOTHS, TOIBIPAK,
TOTIBIPAKTHl KOPFayIaFbl ©CIMIIIK >KaMbUIFBICHIHBIH
KBI3METI, JKeplli DKOHOMHUKAIBIK Naiinanany (3a-
cmaBckuit M.H. 1983: 320), ka3ipri aBTOpiapasiH
JKYMBICBIH/Ia, TEOJIOTHSHBI KOCIaFraHa, yKcac (ak-
TOpJIap KUBIHTHIFBI KenTipinreH (Bypsik XK.A. 2014:
140-146).

Tonvipakmuly watlvblity MOIUepiHiy Kiaccupu-
Kayusicol

OnebueTTepae MalbUIFaH TOMBIPAKTHl MOJI-
mepieyAl KIKTey liH eKi TOObI Oap: camaiblK KoHe
caagplK. CoHJlaii-aK, TOMBIPAK 3PO3USCHIH 3ePTTEY-
TIH oJIEMIIK TOKIpHOCCIHAE pYKCaT eTUINCH IaibI-
Ny MemepiHiH O0enrini Oip mekTi MoHi 6ap, OHBIH
meringe OyJ yaepic HakThl arpOTEXHUKAJBIK IIa-
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panap KonnmanOail >kypyl MymKiH. benrinmi rameim
J.A. JIo0606 Oacraran 3eprreyiijiep TOObI — OyJI
y3aK Mep3iMJli eTiHIIUTKTI Koijgayra KaOineTTi
oTe TOMCH KayiNTiIIK JEHreHiHAerl TOIbIpaK
kimacel ekeHin aram oTti (Lobb D.A., Li S.,
McKonkey B.G. 2016: 77-89). Amepuka Kypama
L taTTapelHbIH AYbLI MIAPYAIIBUIBIFEI MUHUACTPJIIT
1960 XbLIbl TOMBIPAK IIBIFBIHBIHBIH MaKCHUMAaJabl
pYKcaT eTUINeH MOJIIIePIH KbUIbIHA 5 T/Ta Iama-
chIH/A KaObuiaanel (kecte 1), Oy TOMBIpak 3po3u-
SChIH Oaranaybl KOATAYy KYHECiHIH eKiHII KJIAChl
— «MapaBIMCBI3» IIaMachiHa coiikec kenemi (Guerra
A.J.T.etal. 2017: 27-41).

Kanamana Tombipak 3pO3HSCHIHBIH —pyKcar
eTUITeH KJachl «OTe TOMEH» MAel OenruieHeml
JKOHE KbUIbIHA 6 T/ra neitin maibutaaer (Wall G.J.
et al. 2002: 117; Lobb D.A. et al. 2007: 377-387,
2016: 77-89; Li S. et al. 2010: 114-117). Peceti-
Jle TIalbUIFaH TOMBIPAK MOIIIEPIHIH PEeHTHHTI
aliTapipIKkTail epekimeneHeni (kecre 1), MbIcalbl,
«MapIbpIMCBI3» A0 Jopexeci xpuibiHa 0,5 T/Ta-
nmaH (3acmaBckuit M.H. 1983: 320) 2,5 1/ra/xbinra
nediin Oarananane! (banakait H.U. 2011: 11). byran
TaOWFW JKaFmaiimap, KYHapibl TOIBIPAK KOPEI,
«3pO3UATaHY» FBUIBIMBIHBIH JaMy JCHICHl, aybul
IapyaniblIbIFbIHAa OaCIIbLIBIKKA aJIbIHFaH CTpa-
TETHsl, 3PO3UsiFa KapChl KaOBUITaHFaH IIapanapably
camnachl )KOHE JKEKEJISTeH MeMIICKEeTTep/IiH 0acka aa
YCTaHBIM/IAphl ce0en 0OJybl MYMKiH. Y CHIHBUIFaAH
l-kecrene 013 epkiH KOJ JKeTiMAI OachbUIBIMIAp-
Jla YCBIHBUIFAH MIAWBUIFAH TOIBIPAK MOJIIIePIHIH
IpajaliusiChiH aHBIKTayFa THIPBICTHIK. COHBIMEH
Karap, Oys1 0ejiM eTe KeH TapayifaH OelriiepMeH
KOPCETIIreH TOMBIPAKTHI IIal0 KIIACTaphl HETi3iH/Ie
KYprizizmi. A#ta KeTepiniri, epKiH KOJDKETIMIi
omebmerTepae eJiMi3e TONBIPAKTHIH IIaWBLTY-
BIH MOJIIepieyre OalaHbICThl JKIKTEY TYpalibl
MaliMeTTep KedTipiiMereH. MyMKiH, MyHZAai
xymbictap Kenec Onarbl TyChIHAA KYpri3inred 0o-
Jlap, JeTeHMeH, oJ1 ke3neH Oepi 30-40 xbur eTyiHe
OalJTaHBICTHI, KaHa KIaCCU(PUKAIMMSIHBIH KaKETTIT1
Oalikanajpbl.

Berkeiinik spo3ud, MmalpUIATEIH OHIMHIH
MaccachlHaH 06JIeK, TOMBIPAKTHIH MAWBLTY JKbLI-
naMIbIiFbiH eckepeni. [1laroabiH KapKbIHIBUIBIFbI
KaJIBITITHl HEMEece KeIeNIeTIITeH 00Iyhl MYMKIH,
Oipinmi »xarjgaiijga OeTki KaOaTThl 1Ak TaOWUFU
TOMBIPAK TY3UTy JKBULTAMABIFBIHAH aCTaiifibl, aj
COHFBI )KaF/1ai/1a TONMBIPAK TY311y YACPiCi TOMBIPAK
DPO3UCHIHA 17Iece alMaiibl, OYJI TOMBIpaK KyHap-
JBUTBIFBIHBIH TOMEHJIeyiHe okeneai (3acimaBckuit
M.H. 1983: 320; 3acnasckuii M.H. u ap. 1984:
31-44; Tomy6e M.A. 2009: 12-15; Jlucemkwmit
@®.H. u np. 2012: 456; Guerra A.J.T. et al. 2017:
27-41).



E.A. llIsmbepreHoB sxoHE T.0.

1-kecte — TonbIpak MaHBLTYBIHEIH KapKBIHBUIBIFBIH aHBIKTAY TACIIIEP]

Kikrey 1 [aifenty mopexeci
TOGBI 11 I'yMyc KOpBIHBIH a3at0bl / TOIBIPAK KECKiHIHIH TyreiiMeH maibutysl, %
1 anci3 opraria KYIITI oTe KYIITI
¢l 11 >30/>20 30-60/20-40 60-80 / 40-60 80-100 / 60-100
1 Opo3us KapKeIHABUTBIFBIHBIH Meskeci / Kenec Onarsl, Peceit
1I T/Ta/>XKBLI
2 1 MapIbIMChI3 anci3 opTama KYILTi oTe KYIITI
II <0,5 0,5-1 1-5 5-10 >10
I TonbIpak 1maiibuTy bIHBIH 1opekeci / Peceit
1I T/Ta/>KBLT
. I Map/IbIMCBI3 anciz O1pKaJIBINTHL opTama KYLITI ote kymri | 3TATTRI
1l <25 2,6-5,0 5,1-10 10-30 30-50 s0-70 | =70
I EricrikTe TONBIpaK 3po3usACHIH OaranayablH KoaTay kyheciniy kiacs! / AKIL
2 11 Opo3us KbUIIAMIBIFbI, T/Ta/5KbIT
4 mrexTi mwama (T mamacer) alaTThl
1 OIpKaJNBINTBI | JKOFaphI KYIITi oTe KYIITI
©Te Map/bIMChI3 MapZbIMCBI3
11 <2 2:5 5-10 10-50 50-100 | 100-500 | 500
I Tombipak 2po3usichbIHbIH Kiackl / Kanana
II TomBIpaKTHIH BIKTUMAI KOFATYBI, T/Ta/KbLI
5 LIEKTI
1 TOMEH OIPKAJBINTHL | KOFApEI KYIITi
MapZbIMCBI3 | ©T¢ TOMEH
11 <3 3-6 6-11 11-22 22-33 >33

Eckepmy. C1 — Canansik; C2 — CaHABIK;
(1) — Haymos C.B. 1955: 60-67; LlIe6¢c I'.11. 1981: 3-116;
(2) — 3acmaBckuit M.H. 1983: 320;

(3) — bamakait H.W. 2011: 11; Metoanyeckne ykazanus ... 2015: 23;

(4) — Morgan R.P.C. 2005: 11-261;

(5) —Wall GJ. etal. 2002: 117; Li S. et al. 2010: 114-117; Lobb D.A. et al. 2016: 77-89.

Kazipri yakpITTa TONBIPAKTBHIH 3PO3HUSUIBIK bICHI-
panTtapblH ecenTey YIIiH Te0aKMapaTThIK Kykhenep
KEHIHEH KOJJIaHBLIAIbI, OYJI erKel-TerKen KoHe
skahaHIBIK JKanmbpUIay ACHTEeHIHIE MIadbLTy Ima-
MaJIapblH ©T€ JoJI Oaranail OTBIPHIN, JEPEKTEP/iH
VIIKEH KOJIEMiH eHJeyre MyMKiHIiK Oepemi. Och
OarbITTarbl 3aMaHayH aKIapaTThIK TEXHOJIOTHsIAP
OypBIH-COHABI OOJMaraH YJKEeH ayMakTap YIIiH
9pO3UsIHBI OaranayFa MYMKIHAIK Oepe OTBIpHII,
HaKTBI CEPIILTIC XKacaapl Nem aiTyra O0omampl. by
MIHJETTEp YILiH SPTYPIIi SPO3USIIBIK MOJIEIbED KU1
kosmanbLiaael, onap «USLE» (Wischmeier W.H.,
Smith D.D. 1958: 458-462; 1978: 65) «WEPP»
(Flanagan D.C. et al. 2007: 1603-1612), «SSWAT»
(Gassman P.W. et al. 2007: 1211-1250), «KRUSLE»
(Renard K. et al. 1997: 404). Kepcerinrenaepain
imiane «RUSLE» moneni »ui KonmaHblIaIbl. Dpo-

3USIHBI KEHICTIKTIK Oaranayjpl )Ky3ere achIpybIH
Tarbl Oip epeKIeliri, COHBIMEH KaTap OHBI
'AJK xemerimMeH kapTara Tycipy — JepeKTepi
YUBIMAACTBIPYIBIH PacTPIIBIK MOJCTIH KOJIJaHy.
OcsI Tocini KoJmaHa OTBIPHII, ipi ayMakTap YIIiH
TOMBIPAKTBIH ~ BIKTUMAJ IIBIFBIHIAPBIH  CAHJIBIK
Oaranay OOWBIHIIIA KOTITETeH )KYMBICTAp JKYPTi3iIIi:
Eypoma — RUSLE (Panagos P. et al. 2015: 438-447,
Bosco C. et al. 2015: 225-245); Kypama IlltaTtTaps
(Flanagan D.C. etal. 2007: 1603-1612,2016: 23-26)
skoHe ramaMaslK (Borrelli P. et al. 2023: 713-725).

Tonvipax waibliybln ecenmeyoe Mamemamu-
kanvig yreinepoiy KCPO mycvinda nadananuliyol
M.B. JloMoHOCOB aThiHAarbl Mockey MeM-
JeKeTTiK yHuBepcuteTi ['eorpadus ¢axynbreTiHiH
«TormbIpaK 3po3MsICHl JKOHE apHAIBIK YAepicTep»
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Kazakcranma TOBIPAKTHIH MAHBUTYBIH aHBIKTAYIBIH 9IICTEMEITIK Mocenenepl

FBUIBIMHU-3€pTTEY 3epTXaHacbiHAa 1980 sxpuigapsl
KCPO-nbIH OYKiNT ayMaFrbIiH KAMTHTHIH CY KOHE JKeI
9pO3MsICHl OOMBIHIIA OPTYPIi ayKbIMIBI 3€pTTEY-
nep ydbiMaacteipbuibl. Conrycrik Eypa3usiHbiH
(msuka-reorpadusIIBIK JKaFJaiiblHA COMKEC Kay-
BIH-IIAIIBIH KE31HJEeT! MalbuTypl Oaranay YIIiH
KETUIIIPINTEeH TOIBIPAK SPO3HUACHIHBIH omOeodarr
terzeyi (USLE) Herizinze xoHe epireH Kap arbIHbI
Ke3iHje MmaibpuTyasl Oaranay yImiH MeMIIeKeTTiK
T'unponorustielk  MTHCTUTYTTBIH — TYpJIGHAIPUITeH
TEHJeyl HeTi3iHIe KypbUFaH OipbhIHFail 9JicTeMe
OoribiHIna Pecelt denepanusicel MeH KazakcraHHBIH
OapIBIK UTEPINreH THIH ayJaHaphl YIIiH TOIBIPaK
9PO3UWSCHIHBIH ~ KapKBIHBIH ~Oaranmay Kypriziiaui
(JlapmonoB I'.A. 1992: 200). Aiita KeTy Kepek,
9PO3USIIBIK MOJENbJep OOHbIHIIA ecenTeylepAcH
0eJIeK, TOCTYpIIi )KOHE COHFBI OIICTEP KUBIHTHIFBIH
KaMTHUTBIH HETI3r1 00BEKTUIEPJIET] TOIbIPAK 3PO3H-
SICBIH Oarayiay OOWBIHINA eTKEH-TeTIKEHII TamarbIK
3epTTeyJiep Kypri3iami. Atam alTKaH/Ia, eriCTiKTeri
TONBIPAKTHIH IMAWBUTYBIH JKOHE OCTKEHIepIiH
TOMEHT1 OeNIKTepi MeH KYpFaK apHajap eJiCiHiH
TYOIHZIE eTICTIKTeH MaHbUIFaH MIOTIHAUICPIIH JKU-
HaTybIH Oarajiayra MyMKiHJIIK O€peTiH TONBIPAKTHIK-
MOP(hOIOTHATIBIK 91iCTIeH KaTtap, 1ne3uii-137 u3oro-
bl MapKep peTiHAe KOJAAHBUIFAH PaJHOLEe3HIATIK
omic kommaueuab! (["omocos B.H. 2000: 26-33). byn
M30TONTHIH WIBIFY TeT1 TEXHOTCH K koHE 1954 xKbLi-
naH 1970 xpuimapiblH asFbiHa JeiiiH atMocdepa-
naH tycked. OHbIH eH ke Tycyi 1963 xbuist KCPO
MeH AKIL apaceiiia amsik aTMocdepaia sapobIK
Kapy/lbl CBIHAYFa THIHBIM CaITy TypaJIbl KENiCIMIe KO
KOMbUIFaH Ke3nie Oonabl. 3epTreyiiep >Kyprisiirexn
Heri3ri cy amanrtapel Peceli ®denepaiuschHbIH
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nana aiMarbiaga: OpbeiHOOp 00MBICHIHBIH ToIK ay-
maHblHaa xoHe Adnraii enkecinig [llemabomuxus
aylaHbIHJa OpHAJaCKaH. AJIBIHFAaH HOTHKEIEp
SPO3USIIBIK MOZENbAep OOWBIHINA TIa0 KAPKBIHBIH
ecenTey TyTacTail ajgFaHja epireH Kap jKoHE Hecep
KAyblH CyJIapblHaH IIAWBITy Ke3iHIe TOIbIpaK
IIBIFBIHIAPBIHGIH  Oapabap  MeJIepiH — anyra
MYMKIHAIK OepeTiHAiriH aHBIKTayFa MYMKIHJIIK
Oepni. Aunaiga, opTYpAl  KapKbIHABUIBIKTAFbI
a0 aiMakTapsl OPHATACYBIHBIH  KEHICTIKTIK
3aHJIBUIBIKTAPBIH aHBIKTAY YIIIIH €CeITIK JIepeKTep/Ii
NaJaJIbIK TeKCepyAeH OTKi3reH koH. Opai aiisl
nana aiimarbiHbiH, bateic CiOipaiH OHTYCTITT MeH
KazakcTaHHBIH CONTYCTITiHIET1 TBIH JKepiep-
re HOcep JKayblHHBIH J1a, CPIreH Kap CYBIHBIH Ja
TEH JIOPEXKeIe ocep CTKEHIH aTal ©Ty MaHbI3JIbI.
Ocipece, epireH Kap/IblH aFbIHIbI CYJIapbl MEH IIaii-
BUTY JKBIJT CAbIH OAMKAIBITT OTHIPIEL.

Con 3eprrey Oarmapiamachkl IIeHOEpiHze
opeinganran Conrycrik Eypasus aymarel ymii
KeNIiH Me]IsauusablK dJeyeTiHIH ecenrTeyiepi
Bateic Cibipain oHTycTiri meH KaszakcTaHHBIH
ken Oeuiri Contyctik Eypasus ymiH xenmix
NeIISIUSAIBIK QJICYETIHIH IIEeKTI KbLIIaMIbIFbI
11 wm/cek OomaThlH €H JKOFapbl MoHIEpi Oap
30 OipiikTi KypaWTBIH aliMaKka >KaTaibl Je-
Te€H KOPBITBIHIBIFa Keuni, an Kas3akTelH ycak
HIOKBIIApHI IETiH/e, pelbedTiH epeKIeTikTepine
OaitmansicTel, TinTi > 30 (Jlapuonor I'.A. u mp.
1988: 91-102). XKenaiH 3pO3USIIBIK JICYCTIHIH
KB IITIHJET] TapaJlyblH [1a €CKepreH koH. baTsic
Cibipuin oHTycTiri Men Kazakcran aiimMarbl YIIiH
enoyip OeJri JKBUIIBIH CYBIK ME3TiJiHEe Colkec
keneni (cypet 1).

6 7 8 9 10 11 12

aili1ap

1-cypet — batbic CiGipain oHTYCTIri MeH Ka3akcTaHmarsl sKeNIiH AeQIsIUsIIBIK dIeyeTiHIH
KbUT immiHAeri Tapanysl (Jlapuoros LA, 1992: 200 monimerTepi OolibIHIIIA)
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E.A. llIetHOepreHoB xoHe T.0.

Knumarteiy  kpuibiHybsl 1970 xbuinapabig
opracelHaH Oactanranel Oenrimi, 1990 xbpuiga-
pBl alTapibIKTal sKeaenaeni >koHe OYTiHT1 KyHre
nmerin okamracyna. Ocpuraiimia, >xahannmblk aya
TeMIIepaTypachbiHbIH 6cy Ke3eHiHeH Oepi 30 KbLi-
JaH actaM yakeIT oTTi. COHbIMEH Oipre, OChI
kezeHae KCPO-HbIH bIObIpaybl KoHE >KaHaJIaH
KYpBUIFaH TOyelci3 MeMIICKETTeplie TYybIHIaFaH
9KOHOMHUKAJIBIK  KUBIHABIKTAp, COHBIH  1MIiHIE
aybUTIapyamsiblK oHipicine acep erti (ILbH-
oeprernoB E.A., Epmomae O.I1. 2017: 513-528;
Golosov V., Walling D. 2019). by 1990 xbuiia-
PBI TOJNBIKKAH/IBI XKYPri3iIMEreH ThIH ayAaHAap.IbIH
aybUTIIAPYaIIbUIBIK  JKEpJIEPIHIeTi  3PO3USIIBIK
MIPOIECTEP/IIH TaMyblH Oaraiay OOWBIHINIA 3epTTe-
yIiepre Oipzeii acep eTTi.

3epTTey HITHKeIePi JKIHe TAIKbLIAY

Kaszaxcmanoasvl Mmonvipax 2pPO3UACH
anvluapmol MeH 3epmmenyi
KazakcTanubplH  KIUMATTBIK  JKaFdanigapblHa

OaITaHBICTBI JKEJI PO3UICH JKHI Ke3AeCeli, OHBIH
KapKBIHJIBUIBIFBI ThIH XKePJepl Urepy KbUIapbIH-
na tinTi aptein ketTi (ITamxor C.B., ITuranes A.B.
2016: 14-25), conaii-ak KOKTeMri Kap epy Ke3eHiH e
YKOHE YKBITBI ME3TUI/IE JKayFaH HOCep YKaybIH Ke31HIe
ocipe OaiiKanaThIH Cy SpO3USICHI €PEKILE Ha3ap ayaa-
pazasl. Dpo3usiFa YITbIparaH )KepIepaiH eaoyip Oeriri
KazakcTaHHBIH CONTYCTITIHACT €TiCTIK alKanTapra
trecini, oaaa 1954-1960 xwuigap apansireiama 25,5
MJIH.TQ THIH JKOHE THIHAWFaH JKepJiep KbIPTHUIIbI,
callbICTBIpMAJIbl TYp/Jie OChl ke3eHae Pecelr Denepa-
[USCBIHIA eTiCcTiK amkanTapel 16,5 MIIH. Ta-Fa ecrti
(JIespixkua C.B. u nmp. 2018: 216). Kazakcran Pe-
CrIyOJIMKAChIH/Ia TOTIBIPAK APO3HUSCHI ipi OMIAKTaAPHI
KaJIBINTACYBIHBIH AJFAIIKbl KY)KaTTalFaH QakTijepi
JKaHamaH KypburraH ThIH enkeciHne (Axmorna,
Kocranaii, Kexmieray, [1aBnogap »xone ConrtycTik
Kazakcran oOmbIcTapbl) THIH JKepiepii HUrepyiH
OactanybiMeH OalnaHbicTl Gonabl (Mycaramue-
Ba A.C., MycabekxoBa P.M. 2020: 31-44). XKanmaii
JKep JKBIPTY — TOMBIPAKTHIH OETKi KaOaTbIHIAFbI CY
aFpIHBIHBIH YJIFAIObIHA JKOHE IIAFbIH ©3€H apHaja-
pBIHA TYCETiH MIeTIHALIep KOJIEMiHIH 6CYyiHe OKeIIi.
Peceiinin Opan eHipi YIIIH op TYpJli YaKbITTarbl
TonorpadusIIbIK KapTalapsl erKel-Terkeini ca-
JBICTBIPY HETI31HIC XKaImai >kep KeIpTyaaH KeHiHT1
Ke3eHAe ONaplblH IIeryiHe OalTaHBICTBI LIaFbIH
©3€H/ICP/IiH Y3bIHIBIFBIHBIH KBICKAPYhl aHBIKTAJIIbI
(I'omocor B.H., UBanosa H.H. 1993: 684—688). [lon
ochl KezeHze KazakcTaHHBIH THIH aliMaKTapbIHAaFbI
HIaFBIH ©3CHICPAIH JaiIanybl XKoHE iLIiHapa Keyin

Kallybl YKcac ceOentepre OaillaHbICTBI OOIIBI et
TYKbIpbIMJIayFa Oosaasl. TypakThl Cy arbIHIApbI
JKEIiCl Y3BIHABIFBIHBIH KbICKAPYHI aBTOMATTHI TYPEC
KYpFaK aHFapJiap JKeNiCiHIH Y3BIHABIFBIHBIH OCyiHe
okeni. EricrikTeH ImadbuFaH meOriHAIEPIiH Kol
0eJ1iri Kyprak caii-canaap jxejiciHe )xuHana 0acra-
IIbI, OYJI TYpPaKThI Cy aFbIHIAapbIHA MIOTiHILIEPAIH
arbIHBIHBIH a3at0bIHA OKEIII.

ConbiMern kartap, 1950-1960 xpuinapaarsl
KaTThl JK€J DPO3USACHIHAH TOMBIPAKTHIH KYHAPJIbI
Ka0aThIHBIH alTapibIKTan JKOFaITybl 1970
KbUIApAbIH OackiHna Peceit denepanusicel MeH
KazakcranuplH Jjana aiMaKTapbIHIAFBl ETiCTiK
aJKanTapbl ayJaHbIHBIH KbICKApybIHA  OKEJIII.
Jerenmen, sxepiai MaijanaHyJIarbl €H MaHBI3IIBI
e3repicrep 1990 xbuimapabiH OachlHA, €H ajjibl-
meH, Peceil @enepanuscoinbiy Kazakcranmen 1ie-
KapaJiac Jlajna aiiMaKTapblHJa eTiCTiK aJKanTapIblH
enoyip Oesiri TacTaHABI JKepiepre aiHamFaH Ke3Je
0omnbl (JIepikun C.B. u qp. 2018: 216).

Conrpl  omxbUIIBIKTapAa Kazakcranma spo-
3usiHpl  Oarayiay  OOWBIHIIA 3EpPTTEyJiep JKaH-
maHapl. ATtan adTKaHga, AKMOJIa OOJIBICHIHBIH
TOMBIPAFBIHBIH ~ APO3HUACHI  MEH  JIeQUISIHACHIH
alMaKTBIH arjoMepalusyIblK JaMybl KardaibiHa
seprreredn KP  BFM  T'eorpadgus uHCTUTYTHI
JKYMBICTapsl Hazap aymapansl (AxumsaoBa DK,
Bacwipuenko H.M. 2015: 372-376). JlerenmeH,
aJIbIHFaH HOTHOKEJIEP JACTYPII, YIKEH ayMaKTap/ibl
KaMTHUTBIH OJICTEMEre HETI3/IENIreH, SIFHU, HEri3ri
TeMMJIEP JKEJICIHE TOMOKapTaaap/ sl Maianiany
apKBUIBl JIEPEKTEePAl KEHICTIKTIK 3KCTPATOJISIIHS-
nay. Mynan Oesek, KP-1arbl aybut mapyanibuibIFbl
aNKaNnTapbelHAA Cy JKOHE JKeNl JPO3USICHIHBIH Ja-
MybIHA JKapThulall caHbIK Oara Oepinmi (Maynex
K.E. 2022: 16-20), USLE Mozeimi OOWBIHIIA ecell-
TeyJep Herizinae ANTall TayJdapblHBIH HIaFbIH ©3¢H
OaccelfHaepi KarqalblHAa TOTBIPAKTHIH [TAHBLTYHI
ecenrenai (Maxanosa H.b. u np. 2020: 56-69; Ty-
peiciekoBa D.M. xoHe Oackamap 2022: 108-119),
Conrycrik Kazakcrannua sxblpanapiably naiga 00y
cebentepine Tamnay skacanasl ([Tamkos C.B., Taii-
xanoBa M.M. 2016: 50-63), nana 30HaCBIHBIH >Kap-
ThUTA KyaH TOTIBIPAFBIHBIH BIKTUMAIT SPO3HSATIAHYBI
cunarranael (Koza M. et al. 2022: €13304), xen
JPO3MACHIHBIH, areHTTEPiH MOJICNIBICY JKYPTi3UIIi
(ITamuxos C.B., Iluranes A.B. 2016: 14-25; Koza
M. et al. 2021: 115073). Hotmwxkecinne, 6ipkarap
ayMakTap VIIIH TOINBIPAKTHIH  NIAWBUTYBIHBIH
€CeNTIK MOJIIEepl aJbIHBIN, OJIap KEeH ayKbIMIa
e3repeTiHiri aHblKTamael  (kecte 1). Epiren
Kap JKOHE Hecep JKaHOBIP CyJapbIHBIH arbIHbI
Ke31HJerl a0 yAepicTepiH TaOUFu KYHiHAE 3epT-
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TEy HETi3iHJe MIAr0JbIH ECEeMNTIK IIaMalapblH Be-
puduKanusIay HeMece 3pO3MUIBIK YAepICTepIiH
KapKbIHABUIBIFBIH Oaranay/blH jKaHama SIiCTepiH
naiganany OoJMaraH Ke3/e ajbIHFaH JIePEeKTepPAiH
JYPBICTBIFBIHA TOJBIK KO3 JKETKi3y MYMKiH eMec.
ConypIKTaH oJ1ap 16l TONBIPAK MIEH CyJIbI KOpFay Iia-
panapbIH 93ipiiey OapbIChbIH/IA TaliAaIaHyFa Kapam-
ChI3. DPO3HSIIBIK MOJCTBJICY/ MaiiaiaHa OThIPBIT
OpBIHAFaH 3epTTeyiep Karapbinaa Kazakcran Pe-
cryOnMKachlH Koca anranna, OpTaiblk A3usiarbl
KayblH-IIAIIBIHHBIH ~ OPO3MSUIBIK ~ HMHIEKCIHIH

e3repicTepin OoipkamIbl Oaranay OOMBIHIIIA KYMBIC
epekmeneneni (Duulatov E. et al. 2021: 27-46).
By xyMbIcTa KIMMATTHIK MOAENBACp aHcaMOui
HET131H/Ie YKaybIH-IIANIBIHHBIH 3PO3USUIBIK UHIICKCIHIH
e3repy TeHAeHIMsUIapbl JxoHe 2070 xpuwra ediHri
Ke3eHre )KaHOBIp JkayFaH Ke3/1€ TOMbIPAKThIH IaibUTY bl
OaranaHmpl. AJIBIHFAH MOJIMETTEPre COHKeC KaybIH-
HIANIBIHHBIH 3PO3USUIBIK MHICKCIHIH YKOHE COHBIH cajl-
JIApbIHAH IaI0 KAPKBIHBIHBIH aJFAIIKbl MaibI3bIHBIH
HIamMasibl FaHa ecyi MyMKiH. byt »xaHOBIpIIbIH OipKenKi
TYCIICYiHIH KYIICIOi asChIHIA OOJIaIbL.

2-kecte — RUSLE mopenin »oHe TipeKk KUMalapblH MaiinanaHy Herisinae anbiaraH Kasakcran PecnyOnmkachlHBIH OipkaTtap
OHIpJIepiHIeri TOMBIPAKTHI HIAI0/IBIH Ka3ipri 3aMaHFbl KApKBIHBIH Oaranay HOTHKelepi

. Iaro MareMaTHKAJIBIK
3epTTey aymarbl 3eprTey moui KAPKbIHABLIBIFbI, i Jepexke3
T/Ta/KbL1 Y
¥nan e3eni (Eprictin con Typricniexosa 9.M.
P t Tomnbipak 3po3usicbl 34 RUSLE xoHe Oackamap 2022:
cajachbl)
108-119
CeMmelt AAPOIBIK MOTUIOHBI
AcpuibexoBa A.A. KoHE
(IKO, ITaBnonap, Kaparauusl Tomnbipak 3po3usicbl 0,356 RUSLE Gackanap 2021: 15-24
oOJBICTapBhl)
. Tokcanbaesa C.T. u ap.
Hypa o3eni TomnbIpak dpO3UsCHI 0,13-3,15 RUSLE 2021: 108-119
. MaxanoBa H.b. u np.
XKeimanmp! e3eHi TormbIpak dpo3usichl 189,17 RUSLE 2020: 56-69
Contyctik Kazakcran 00IBICHL, . Oszepanckas H.JL. 2015:
«Kp13p1 TanyXKIIC TomnbIpak dpo3usChl 19,5-21,9 Tipex kumamapbl 41-44

OKiHimKe opai, Ka3ipri KIMMATTHIK >KaFgai-
JlapJia epireH Cy arbIHBIMEH TOIBIPAKTHIH MIANBLTY-
bIH Oaranay OOWBIHIIA 3epTTEyJIep JKYPTi3iaMemi.
ConbIMeH KaTtap, OakbuIayJapAbIH JIepeKTepi Oou-
piHmIa  Contyctik  KazakcranHblH — OerenMereH
e3ennepinig ([ampnepun P.U. 2013: 3-10) makcu-
MaJJbl Cy IIBIFBIHBI OApBICHIHIA JKANIbl OaFbIT-
TaJIFaH YakpITIIa YpHicTep KepinOeiini, Oyn mere-
HiHI3 Kap epireH Ke3ae TOMBIPAKTHIH MaHbLTyhI
KEeM JIETeHJIe COJ JICHTel e Kaajbl JeT Kopamar
nmayra MyMKiHIIK Oepemi. COHBIHAA, COHFBI OHXKBIT-
neikTapaa KazakcraH yImiH )KaybIH-IIAITBIH Ke3iHIe
Cy DpO3MWSACHIH aHBIKTay OOMBIHINA >KapHsIaHFaH
JKYMBICTap/ia TOIBIPAKTHIH [IAWBUTYbIH Oaraiay
HOTIDKEJepiH BepuduKanusaiay TYpiHIET! Jamenmii
0a3a )oK, SFHU KaMepaJJIbIK JKaFqaiiap/ia ajdplHFaH
€CenTiK MoHJepre cyieHezi. OpuHe, €H TYPBICHI,
JONAIKTI Oaranay Aajaliblk 3epTTeyJiep MEH aFbIH bl
CTaHIVMSUIAPbIHA alIbIHFAaH MOJIMETTEPMEH ca-
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JBICTBIPY HETI3IHAE jXKacalxybl MYMKiH. MyHaait
MYMKIHAIK ~ OoJMaraH >Karmaiija e3eHAepaiH
OJIIIICHICH IUOTIH/UICPIHIH TUAPOJIOTHSIIBIK Oe-
KeTTepJie TIPKEJEeTiH aFbIH MOJYJII Mai aTaHbUTyhI
MyMmkiH. JKanmel, KasakcTaHublk Tayisl AJjTaid
e3eHiepinIe HeOopi 27 Oakpluay OeKeTi TipKenreH,
onbIH immiHae XX raceipabiy 90-xKblIIapbiHa Kapai
13 Oekerren Epric e3eHiHIH COJ KaralaybIHbIH
Ka3aKCTaHJIbIK OeJIIriHAer] IIarbiH ©3eHIepie Oec
crarnpioHap/a 6akputaynap skyprizimin, 2015 xeutra
Kapail 3 KbI3METiH TOJNBIFBIMEH TOKTaTKaH (Yurpu-
merr JI.YO., baiicakoBa M K. 2014: 120-134; Ancara-
posa A.XK., Hurpunen JLIO. 2015: 105-117). Anaii-
Jla, HOCcep Ke3iHJe MIal0 KapKBIHBIH TEeKCepy YIIiH
©3CH ILIOTriHAUIePIHIH aFblHbl Typallbl MOJIIMETTep
JKETKUTIKCI3, OWTKEHI MMalbUFaH IeTriHIiIepIiH
Ken Oeuxiri OeTkeinepaiH TeMeHri OemikTepiHzue
JKOHE KYPFaK caif-cananap skelliciHe KaiTa oeremimn
KaJa ipl.
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KopsIThIHABI

'AXK-ra wuHTErpanmsianran MiaTGopMaHbIH
MaTeMaTHKAJIbIK MOJICTBICPIH KOJIaHa OTBIPHII,
TOMBIPAKTHI A0 €CENTEYICPiH KYPri3y (QIIIOBHAIIBI
MPOIIECTEP/Il 3EPTTEY/IiH 3aMaHayH OaFbITTAPBIHBIH
Oipi OonbIn TaOBLIAABl. OpUHE, MYHAAH KYMBIC
KaMepalZIblK KaFfaiia JKyprisijgeni j>koHe ojap
oMl TOJIBIK TaOWFU OaKbUIAyJap/bl aJIMacThipa aj-
Maiipl KoHe OakKpulay HYKTEJepiHe Heri3feNTeH
Tekcepyi Kaxer erei. ChlHAK yyacKesepl peTiHie
KazakcTaHHBIH ipi Cy amanTapsl MIETiHAETi NIaFbIH
e3eHep OaccelHaepingeri OeTKeisiep KbhI3MET
ete anaael. COHBIMEH KaTap, 9JeM/JIe TOTBIPAKTHIH

CaJIBICTBIpyFa JkoHe Oenrinmi Oip e3eH OacceliHi
YIIH KONaiiasl (OpMyJaHbl TaHIAayFa MYMKIHIIK
oepeni. Ocwiran OaitnanbicTel Kazakctan meH ba-
Thic CiOipIiH OHTYCTITIHIET] THIH XepJep IIeTiHIe
aBUTYIBI )KOHE eIl DPO3USICHIH Oaranay YIIiH ¢H
oHTainel mremriM Kazakcran PecrmyOnmkachIHBIH
AyBUT MapyambUIbIFbl KEpIepiHae COTTi makimana-
HBUTYBl MYMKIH PaJHONE3UIITIK 9/1ic OOJBIN TaObI-
JIaJIbl.

AJIFBIC €O3

byn  3epmmeyoi Kaszaxcman Pecnyonukacol
Fouioim  oicone  dicozapel  OLLiM  MUHUCIPIICTHIH

NIaHBUTYBIH €CENTEY/IH KONTETeH MOJCNBIACP] Ka-  Foutblm  KOMumemi  KapicolIaHObIpObl  (2panm
casibl J)KoHe chIHaAbl. byn ecentey HoTmxkenepin — NeBR21882415)».
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TONMOUEHTPAIK MPOEKUMAAA
FT’EOAE3UNAADBIK HETI3 K¥PYADbIH, SAICI

KoopanHaTTapAbl aHbIKTayAblH >KepCepikTiK TEXHOAOTMSIAAPbIH ICKe acblpy >Kep KOMHayblH Urepy
Ke3IHAE TeOoAE3MsIAbIK, Heri3 Kypy >X8He KeHiluTepAe MapKLUIEeNAEPAIK-TeOAE3USIAbIK, XKYMbICTapAbI
XKYPri3y VYWIiH >KaHa MyMKiHAIKTep awaabl. OcbiFaH 6aiAaHbICTbI  DAAUMCOMATBIH,  OeTiHAe
aBTOMaTTaHAbIPbIAFAH SAICMEH aAblHFAH KOOPAMHATTapAbl KaAbIMTbl TiK Cbi3blkKKa OarblTTaAFaH
KOAAEHEH, XXEPriAiKTi Npoekuusara ayAapyAblH MaHbI3bl 6Te 30p. byA xaraanaa kenbip aybITKyAapAbl
Gackapyra >xoHe GepiAreH ASAAIK MapameTpAepiHe COMKEC KEAETIH >KEPriAiKTI afMaKTbIK, NpoeKLms
TaHAQYFa MYMKIHAIK Tyaabl. ByA TaciA >Kep KOMHayblH Urepy kesiHAe reoAMHaMmnKaAblk, MOAMroH (FAM)
KYPYAQ, >K8He Ae >K00aAblK LIeWiMAEPAI HaKTbIAbI >Kepre Kellipyre MyMKiHAIK 6epeai. Makaraaa
TOMOLEHTPAIK KOOpAMHATTapbl Gap KepriAikTi Teric 6eTTi KOAAAHYAAH TypaTblH FeOAMHAMMKAABIK,
NMOAMIOHABI  KAAbINTACTbIPYAbIH ©3eKTi YCTaHbIMbl YCbIHbIAFAH. TOMOLEHTPAIK KOOpAMHATTapAa
KypbiAFaH TAll-AQ reoueHTPAIK KOOPAMHATTAP MUHMMAAAbI TypAe OypMaAaHyAapra ue, xeHe 6Gya
TOCiAMEH OYriHAE reoAE3MSIAbIK XKYMbICTapAbIH YAKEH YAECT OPbIHAAAAADI.

EcenTteyaep k8He ©Alley HOTUXEAEpPiH TEeHeCTIpy >KYPri3iAeTiH reoUeHTPAIK XyheaseH
TOMOUEHTPAIK >Kyrere (TOMOUEHTPAIK KOOPAMHATTapPbl 6ap reoueHTPAIK KOOpAMHATTAPAbIH, KasblK,
NPOEKLUMSICHI) KOOPAMHATTAPAbl ayAAPYAbIH, BALLEY HOTMXKEAEPiH TEHECTIPYAiH HAKTbIAbl MbICAaAAAPbI
KeATipiareH. Naycc-KprorepaiH ainmak Tbik, KOOPAMHaTaAAP XKYHeciHe KaTbICTbl HOTUXKEAEPAT CAAbICTbIPY
MaHbI3ADBIAbIFbI, AEPEKTEPAI YCbIHYAbIH ASCTYPAI (hOpMaAapbiH CakTail OTblpa KOOPAMHATTapAbl 6ip
>KYMEAEH EKiHLLI Xyiere ayblCTbIPy MYMKIHAITT XKOHE OALLEY HOTMXKEAEpiH 6araray KOPCETIAreH.

3eptTey HaTuxeaepi «OpTablk, Ka3akCTaHHbIH KeH OpbIHAQPbIH ayKbIMAbI Urepy KesiHae ep
6eTiHiH, 6asy AedOpPMaLMSAbIK, MPOLECTEPIH KEWeHAI MOHUTOPUHITEY» FPAHTTbIK, KAp>KbIAAHABIPY
>k00acblH OpbIHAAYAA Tay-KeH KoCiMopblHAApPAA €Hri3iAai, coHaair-ak, Satbayev University oky
npoLeciHAe NanAaAaHbIAAbI.

TyjiiH ce3Aep: KeH OpHbI, Urepy, MOHUTOPUHI, FTeOAMHAMMKAABIK, MOAMIOH, FEOAE3MSIAbIK, Toparl,
KOOPAMHATTap >YMeci, KapTorpadmsAbIK, MPOEKLMSIAAP, XXEPCEPIKTIK XKYMe, OALLEY ADAAITIH Garasay.
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Methodology for creating a geodetic basis
In topocentric projection

The introduction of satellite technologies for determining coordinates opens up new opportunities
both for creating a geodetic basis for the development of the subsoil, and for the production of surveying
and geodetic works at mines. In this regard, it seems very promising to transfer the coordinates obtained
by an automated method on the surface of an ellipsoid to a horizontal local projection oriented normally
to a vertical line. At the same time, it is possible to control this deviation and select a local area that
meets the specified accuracy parameters. Such an approach to the creation of a geodynamic polygon
(GDP) during the development of the subsoil will certainly make it possible to more accurately make
design decisions in kind. The article proposes an up-to-date approach to the formation of a geodynamic
polygon, which consists in the use of a local flat surface with topocentric coordinates. The GDP created
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in topocentric coordinates has minimal distortions relative to geocentric coordinates, in which the lion’s
share of geodetic work is carried out today.

Calculations and concrete examples of the translation of coordinates from a geocentric system to a
topocentric one (a flat projection of geocentric coordinates with topocentric coordinates) are given, in
which the measurement results are equalized. It is important to note that the results are compared with
respect to the Gauss-Kruger zonal coordinate system. The possibility of translating coordinates from one
system to another is demonstrated in order to preserve traditional forms of material presentation and
measurement evaluation.

Key words: deposit, development, monitoring, geodynamic polygon, geodetic network, coordinate
systems, cartographic projections, satellite system, measurement accuracy assessment.
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MeToamMKa co3paHns reoAe3nMvecKkoi OCHOBbDI
Ha TONOLLeHTPUYECKOM NPOoeKLUU

BHeApeHMe B >KM3Hb CMYTHWUKOBbLIX TEXHOAOTMIA OMpPEeAEAeHWst KOOPAMHAT OTKPbIBAET HOBble
BO3MO>XHOCTM KakK AAS CO3AAHMSI TEOAE3MYECKOM OCHOBbI MPW OCBOEHMW HEAP, TaK M MPOM3BOACTBA
MapKILENAEPCKO-Te0AE3MYECKMX PaboT Ha pyAHMKax. B 3Toil CBA3M NpeACTaBAsieTCs Becbma
NepCrneKkTUBHbIM NEePeBOA KOOPAMHAT, MOAYYAEMbIX aBTOMATM3MPOBAHHbLIM CMOCOGOM Ha MOBEPXHOCTM
SAAUIMCOMAQ, Ha TOPU3OHTAABHYIO AOKAAbHYIO MPOEKUMIO, OPUEHTUPOBAHHYIO HOPMAAbHO OTBECHOM
AMHUK. [1pY 3TOM BO3MOKHO YNPaBAEHMNE STUM OTKAOHEHMEM M BbIOOP AOKaAbHOM 0OAACTM, OTBEYAIOLLEN
33aAaHHbIM MapamMeTpamM TOYHOCTU. Takoi MOAXOA K CO3AQHMIO reopMHamuyeckoro noAmroHa (FATM)
MpU OCBOEHUM HeAp 6E3YCAOBHO MO3BOAUT TOUHEE BbIHOCMTb MPOEKTHbIE peLLeHrs B HaTypy. B ctaTbe
NMPEAAOXKEH aKTyaAbHbIN MOAXOA K (DOPMUPOBAHMIO FEOAMHAMMYECKOTO MOAMIOHA , 3aKAIOYAIOLMICS
B MPUMEHEHUN AOKAAbHOWM MAOCKOM MOBEPXHOCTU C TOMOLEHTPUYECKMMM KoopauHaTamu. [ATT,
CO3A@HHbI B TOMOLIEHTPUYECKMX KOOPAMHATAX, MMEET MWHMMAAbHblE MCKaXKEHUS OTHOCUTEAbHO
reoLEeHTPUYECKMX KOOPAMHAT, B KOTOPbIX CEFOAHS BbINMOAHSIIOTCS AbBMHAsS AOASI FEOAE3MUECKMX paboT.
[MprBOASTCS BbIKAQAKM M KOHKPETHbIE MPUMEpPbI NepeBOAAQ KOOPAMHAT M3 reoLeHTPUYECKON CUCTEMbI
B TOMOLIEHTPUYECKYlo (MAOCKasl MPOEKUMSI TeOLEHTPUUYECKMX KOOPAMHAT C TOMOLLEHTPUUYECKMMM
KOOpAMHaTamMK), B KOTOPOI MPOU3BOAMTCSI YPaBHUBAHME PE3YAbTATOB M3MEPEHUI.

KAloueBble CAOBa: MECTOPOXXAEHWME, OCBOEHWE, MOHUTOPWHI, TFEeOAMHAMMYECKMIA MOAMIOH,
reoAesnyeckas CceTb, CUCTEMbl KOOPAMHAT, KapTorpauyeckue npoekumm, CryTHUMKOBAs CUCTEMA,
OLEeHKa TOYHOCTU U3MEPEHUI.

Kipicne

JKb1n caifpla xkep OeTiHIeri agammap caHbl ap-
TBHIT KeJIe i, )KaKbIH apaaa 013 MHKi3aT TalIbUTBIFbI
CHSKTHI ITpo0IeMara Tar 00JIaMbI3, COJIaH KeHiH hre-
pyTe Kyp/ieui Tay-KeH I'e0JIOT UsIIBIK JKaF TailIapbIHa
OpHAJNaCKaH, VIKeH TepeHJIKTe aTKaH HeMece
Tay-KeH ayJlaHAapbIHIAFbl SKOJIOT USIIBIK KaF Jaii bl
KHUBIH/IaTaThIH KEH OPBIHIAPHI TapThutansl (Menb-
HUKOB, 2010:21 ).

Kazakcranma Tay-Ke€H ©HEpPKociOi  XaJIBIKTHI
JKYMBIC OpBIHJIAPBIMEH KaMTaMachl3 €Ty OOMbIH-
ma JKeTEeKII caiamapablH Oipi OONBIT TaOBLIAIBL.
byriari TaHma MHHEpPANABIK ITUKI3aTTBI TOJBIK
OHIpYTE YJKEH TEPEHIIKTE >XOHE KypHeii Tay-
KEH-TEOJIOTUSUIBIK, JKaFjaiiap/ia opHallacKaH Nai-

JlaJibl Ka30a KeH OpbIHAaphl OeJICeH/ Il makaanaHyra
Oepinyne. MyHnait kargaiiia TeoMEXaHUKAIBIK
JKOHE TE€OJIMHAMUKAJIBIK MPOIecTepre 0aiIaHbICThI
aca KOJIaHChI3 TePiC TEXHOJIOTHSIIBIK, IKOIOTUSITBIK
JKOHE JKOHOMHUKANBIK caljap FaHa eMec, Keije
ajiaM eJiMJIepiHe Jie 9KeIiN COFybIMEH Oipre ajam
HIBIFBIHBIHA 9KeNyl MYMKiH. Mocenen ['epmanusina,
AKllra, IToasirama, YexocmoBakusiga TEXHOTCHIIK
xKep clukinicTep ae Oonnel. Pecelize Oyn macene
CYbPna, xanmuii Ty3161 BepxHekamMeHCK K€H OpHBI
koHe XMOWH anaTUT-HeEeNMH KEHIIITepiHae o
KYHTe JIeHiH KYH TopTiOiHeH Tycnei Typ (MenbHu-
kOB, 2010:26).

OcCbIHBIH OapibIFbl Tay-KeH >KYMBICTAPbIHBIH
KEeH KOeJIeMJE KYPri3ilyl OCEpiHEH TeOJIOTHSIIBIK
OpTa TEOJUHAMHUKANBIK PEKUMIHIH ©3repyiHiH
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Tikened cangapsl OOJBIT TaOBUTAIBI, >KOHE Oyl

«Ke3kaszran» TaOWFU-TEXHUKAIBIK IKYHECiHizme
(TTK) oKypriziareH Kem J>KbUIABIK  FBUIBIMH
3epTTeYNepAiH HOTIKEJIepiMEH pacTanblm

oThIp. «OKeskaszran» xyieci OipHemle KeHiluTep,
KaJIbIK Koiimanapsl Oap OaiipiTy (abpukanapsl,
Kaparannpl, bankam, Yeskasran xone CorbacB
KaJaJapbelHAarbl MBIC OANKBITY 3aybITTaphl Oap
Opraneik Kazakcranra Thecini ipi HHOPaKypbIIbIM
JKOHE I OJI IKOJOTHSIIBIK MACeIeNepli JKaHKaKThl
3epTTeyre MYMKIHIIK OepeTiH, KopllaraH opTara
AHTPONOTICHIK 9CepAiH KYWTi cyOBeKTici 0OJbII
tabpuaas(Muxammosa, 2018:137).

Byn pynamel ayman Typaibl 3aMaHBIMBI3IBIH
3anrap ranbiMbl K..CotbOaeBThIH «OKe3Kka3raH MbIC
KeHay/JaHbl )KOHE OHBIH MUHEPAIJBIK OaiIBIKTapb»
(1932 x.) xoHe «Opransik KazakcranHbIH
00JKaMIBIK METAIIOTSHHSITBIK, KapTachDy (1950xk.)
JIeTeH eHOCKTEepiH e )Ka3FaH jKoHe oJ1 OYTiHT1 TaHa
«OKe3kaszraH MBICBI — €J1 BIPBICHD) ICTCH YPaHFa aifHa-
JIBIT OTHIpFaHbl Oapinara Oenriii. Fyjama ranbIMHBIH
con eHOeriHiH »keMiciH OyriHri ypmak Kepin
oTeIp. byringe MbIC KeHiHIH OapiaHfaH KOpiapbl
OipTiHAen eHjeNin, OoJaliakra KHBIHIBIKTapIbl
Oongsipmay yuriH, JKeskasran eHipin Tarbl 40-50
KBUTFA Y3apTy YIIiH KOCHIMIIA KEH KOPBIH YKOHE
¥Yneitay aynanbiHnarbl JKeskasran xone CoTmaeB
KaJjlaJapbIHbIH MaHBIHIAFbl jKaHa KEH OPbIHIApBIH
aHBIKTay KaKeTTimri TybiHAaael. Kasipri yakeiTta
Opraneik KazakcTaHHBIH MUHEPAJIIBIK-IIHKI3aT Oa-
3achl KEHEIoIe.

Mine ocblHIail KeH ayKeIMABI ~ Tay-KeH
KYMBICTapBIH  JKYPri3y/le oNeMIiK MpaKTHKa-
Jla TEOMEXaHUKAJBIK MOJIIMETTepAl >KHHAY YIIiH
JKEPrUTIKTI JKepJeri eJeynepAe WHHOBAIUSIBIK
olicTep MEH 3aMaHayd acmanTtapabl (MoceleH,

Ja3epliK, UHTEPPEPOMETPHUSIIBIK ~ acrmamnrap,
GPS-texnonorusmap T.C.C.) KOJJAAHY apKbLIbI
memrinyne. Ox  yIIiH = TEOAE3USUIBIK — HEri3

KYpbUTa bl ['€0Ie3usITbIK HETi31 KYpy — KeHJepi
urepy Kesinzeri sxkep OeTiHIH aedopManusiaHy
MIPOPLIECCIH MOHUTOPUHITEY Ke3iHAE KOHE OpPbIH-
JAJIAHTBIH KYMBICTBIPBIH CAMachlH AHBIKTAWTHIH
Oacthl MiHgeTTEpAIH Oipi (Soria-Ruiz, 2007:3655).

3epTTey MaTepHaJgapbl MeH JicTepi
Anra KOHbUIFaH MIHACTTEpAl Iy YIIiH

I€OJMHaAaMHKAaJIbIK HpOHCCTepI{i 3CPTTCY MCH OHBIH
T'COAC3USIIBIK HET131H KYpy CajlaCblHJAarbl OTaHABIK
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JKOHE IIeTeNIik Oail Toxipubere Ttanmay >kacay-
JIaH, 3aMaHayH TeoJe3MsUTbIK KYPBUIFbUIAP/IbI Maii-
JaNaHbIl  KEHICTIK TEOLEHTPIIK KOOpAWHATTap
JKYHECIHEH jKa3bIK TOMOLCHTPIIIK JKyHere Koy ieri
ayBITKyJIapAbl TalfayAaH, eJjIley HOTHXelepiHe
Oara OepyJeH, YCBIHBICTAD MEH oiicTeMenei
OHJIpICKE EHTI3y/IeH TYPaThIH KELIeHIl oicTep
nmanTanaHbUIIbL.

lepexmep  kesine  wony.  JKekenereH
KCHIIITEPAEC TEK TeOMEXaHHKAJIBIK MPOIEeCTepIi
3epTTeyY JKYPTi3UIil KeJ/li )KOHE OChI OarbITTa Oaii
FBUIBIMH ToXipuOeci 0ap. AN COHFBI KbUIIAPHI
Kaszakcranna xoHe HIeT eniepace KoFapsl KEpHEYJIi
JKapTacThl  Tay)KbIHBICTaphl ~ MacCHUBTEpPIHJE,
ayKBIMJIbI KOJIEMJE Tay-KEH )KYMBICTapBIH KYPri3y
— MAacCHUBTEri Tay J>KbIHBICTAPBIHBIH KepHEYJ
JKal-KyHiHIH e3repyiHe, aedopManusiaHyblHa
)koHe JKepaiH TEKTOHUKANBIK OEJICeHUTITiHIH
skahaHIBIK  TeoJMHAaMUKAJBIK  IpolecTepiMeH
caJbICTBIpFaHAa eHAi a3 OOoJbIN TaOBIIMANTBIH
camanbel JkaHa okarjaiira okenui (TpyOeukoii,

2020:5).

CoHpIKTaH KeHLITepai Tay-KeH
reoPU3UKAIBIK KOHE >KEPCEPIKTIK T'e0Ie3USITBIK
oxmicTep apKhUIBI ~ TEOMEXaHWKAaJBbIK  KOHE

reOJMHAMUKAIBIK ~MPOLECTepAiH  OaiylaHbIChIH
erKei-Terkein 3eprreyre OomaTelH  Oipereit
Ta0UFU 3epTXaHajap peTiHAe KapacThIpy KaxerT.
OcpiHgail keH opbiHZApHBIH ~Oipi  OpTanbik
Kazakcrannbiy ¥nbiTay aynaneiHga JKeskasran
KeHilniHiH contycTiriaae 30-45 KM KallbIKTHIKTaFbI
JKbimanapl MbIc KeH OpBIHHBIH KapTachl (1-cyper).
Ken opnbr 1938-1940 xplimapel amiblIAbl JKOHE
K.N.Cor0aeBTHIH OHBIH KETEKIIIITNIMEH aTFallKbl
reOJIOTHSUIBIK-0apiiay  JKYMBICTaphl  KYPTi3inmi
(Hypmneucosa, 2016:215).

3epTTeyai Tangay KepceTkeHei, Oyrinri KyHi
GPS- emmey gepektepi Herizinae HYKTeJIEpIiH
KOOpAMHATTApbIH aHBIKTAY IQJIITiH apTThIpy OOii-
BIHIIIA 3€PTTEYJIEP CYpPaHbICKa He OOJIBIN OTHIP. by
TOCUI, ocipece, MEMJIEKETTIK TEOJC3HSIIbIK KTl
JKeTKIIKC13 mamMbirad JKbl1anasl TOOBIHBIH Oec KeH
OpHBIH Oip Mesringe (ayKbIMIbI) UTepy Ke3iHie
THIMII. YJbpITay OONBICEIHAA WIepiTin JKaTKaH
KEH OpBIHAApPBIH KaMTaMachl3 €Ty, Kajajap MeH
KEHTTEp caly YLIIH MEMJICKETTIK T'€0Ae3HsUIBIK
topann (MI'T)-Te1 mambiTy (kmisieTy), COHJIA-
aK KaHgaiina Oip >Ka3blK KOOpAMHATTAap XKYHeciH
naiiianany Typajibl MaHbI3Ibl Macenie OOJBII TYp
(Zhang, 2022:21).



M.b. Hypreificoa xoHe T.0.

s1°a4'50"

s1-ass” a5

1-cypert — XKbu1aHabI KeH OPBIHBIHBIH KapTaChl

3epTTey HOTHIKEJIEPI KIHE TANKBLIAY

Mapkienepiik — reoe3usIIbIK dKYMbBICTaPIbIH
canachblH aWKbIHAAWTBIH Jep KOHHAybIH Hrepy
Ke3iHzgeri 0acThl MIHASTTEPAIH Oipi-reoAe3usIbIK
Heri3mi  Kypy. byriari  tamma  xahaHapik
HaBUTAIMSJIBIK CITyTHUKTIK JKyhenep (OymaH opi-
JKHXKOK) enmiey gonairid apTThIpyasl KAMTaMachl3
€Te OTBIPBIIN, JPTYPJI MaKCATTaFbl T'€O/C3USIIBIK
TOopanTapisl Kypy YIUiH KEeHiHEH KOJIIaHbBUIabl.
Omapapl  KOJJIaHy HMHXKEHEPJIIK — TallchlpMaliap-
Bl OpBIH/Ay Ke3iHJe BIHFAWIBI, Oipak KOOp.IH-
HATTap/bl TEONE3USIIBIK IKYWEJeH Oenrim  Oip
TEric TMPOEKIHUsFa aybICTHIPYMEH OalIaHbICTHI,
OWTKEHI MPAaKTUKANBIK IC JKYPri3y TiKOYpPBIILITHI
KOOpAMHATTAPIBIH JKa3bIK KyhenepiMeH OairaHbl-
cTbl. Kazakcranma reolie3usulblK HEri3/i KypyJIbIH
mocTypii Tocimi [Maycc-Kprorep mpoekiusicsiaa

AHBIKTAJIFaH, )Ka3bIK TIKOYPHIILITH KOOPAUHATTAPAbI
naiganaHyMeH OalIaHbICThI.

By perte, OipHelie KeH OpbIHAAPBIH ayKbIM/IbI
urepy KesiHje reonuHamukanblk monuron (I'AIT)
KYpyFa apHaJFaH TIe0AC3UsIIbIK-MapKIIeHaepiK
KYMBICTap JKa3blK MNPOCKIMSHBI TalalaHyra
OeifimmenreH. MeMIIEKETTIK TeOJe3UsUTBIK Toparl
(MI'T) nyskrTepiHiH KoopauHatTapbiH [aycc-
Kprorep mnpoekuuscelHa aybICTBIPYIbIH >KOJFa
KOUBUIFaH alTOPHUTMIi JKEprilikTi y4dackeJep YUIiH
TeoJIe3UsUTBIK  HeTi3 KypyAbl KaMTaMmachl3 eTeli.
Ananiga, JKHXOK TexHOMOTHACHIH KOJAAaHY >KOHE
KOOPAMHATTApAbIH OHTAWJBl Ka3bIK IPOCKIMSI-
ChIH TaHJAay HeTi3iHAe apHaibl T'e0JUHAMUKAIBIK
monmron (I'AIT) myHKTTEpi KOOpAMHATATAPBIHBIH
JOIAIriH endyip apTTeipy MyMKinairi ["ayce-Kpro-
rep IpOEKUMACHIHA Oajama MPOeKUUsuIapbl Hai-
JlaNlaHy MOCEJIECiH KapacThIpybl ©3€KTi €Te TYCei.
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CoHbIMEH KaTap, TEOIEHTPIIK KOOPJAHHATTApIbI
JKa3BIK aMMaKThIK KOOPAHMHATTAp KYHECIHE ay-
Japy JONIITT alMakThIH OCHTIK MepUIMaHBIHAH
anpIiCTaraH CalblH aNTapibIKTAll TOMEHACUTIHI
oenrini (Duo, 2016:08).

XKepcepikTik TEXHOJOTHSUIAPIBIH  JIepeKTepi
HETi3iH/Ie 9pTYpIIi KapTorpadusuIbIK jKa3bIK MPOEK-
LUsIapAbl KYPY TAaKbIPbIObI KOITETeH FhUIBIMK Oa-
ceITBIMIapa xapusnanra (Bazaluk, 2022:4).

Kaprorpadusinbix npoekuust (KIT) — Oy xep
AJUTUTICOUIBIHBIH OETIH JKa3bIKTBIKKA Oenrismi Oip
MaTeMaTHKaIbIK JkoiMeH Oeineney. KII Hemece
KEH OPBIHIAPBIH UTEPYIiH KYMBIC TUTAHAAPBIH KYPY
Ke3iHJIe aybITKyJIap Hemece OciiHeney Katenepi 0o-

nysl cesci3. Kll-mapma imriHapa CHIFBUIBICY HEMece
CO3bUTYyJIAp Ce3iHe 1, SFHN MacTa0ThIH 3repyi. KI1
napajjienbAep MEH MepUInaHJapAblH OaFbITTapblHa
0aliIaHBICTBl A3UMYTaJIb/Ibl, KOHYCTBIK, IIHIHHIPIIK
XoHe T.0. 00wt OipHerie Typre Oeminesi (2-cyper).

Hunuanpnik  kaprorpadusulbK — MPOEKIUs-
JapabIH IMIHAC €H KEHIHCH KOJIIAHBICKAa We
Oonrangapel Mepkartop, JlambOept sxoHe [aycc-
Kprorep mpoekmumsuraper. 1825 xwmmer K.I'aycc
o3ipJIereH JKoHE KOIIIIIKKE YChIHFaH MPOSKIUSHBI
Oip racwIpra XybIK yakbiTTan keifin JL.U. Kprorep
(1857 — 1923) maTemMaTUKAIBIK TYpPAE CHIIATTaFaH.
Keiiinnen Oyn npoexmus «I'aycc Kprorep mpoexiiu-
SChI» Jien aTanabl,( 3-cyper).

a- YUNUHOPIIK,; O-KOHYCbIK, 8 ~A3UMYMNbIK
2-cypeT — KapTrorpadusutbik mpoeKIusIapIbiH TypIiepi
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3-cypet — 'aycca-Kprorep kaprorpadusibiK MpOCKIUSIChI

laycc-Kprorep mpoekiusicbl MWIMHAPETI Kep
AJUTATICOUABIHEIH OeTin Oetineneiimi. Chepa Oeti
OCTIK MEpHJMAHHBIH €Ki jKarblHa 3°-TaH OeIiHiI
1ITTiHe MITHHAPTE OPHATACTHIPBIIFaH. byt xkarmatina
6° nen aranarhiH aiiMak mnadga Oonaael. Cyper-
TEH KOPIHIN TYpFaHIai, MPOEKIHINaFsl KBATOP
CBI3BIFBI OCHTIK MEPHJIMAHFA MEPICHIUKYISAP TY3Y
CBI3BIK OOJIBIM Kenei. byt mpoeknusaarsl 6arsITTap

52

OCBTIK MEpUIMaH MEH SKBATOPFa >KaTaThIH KOOPAH-
HATTap CHSIKTHI iC )Ky3iHAe OypMaanOaii oepiiei.
OmbOeban  kengeneH Mepkatop (UTM  —
Universal Transverse Mercator) npoekuusiceia 1940
skpuapbl AKIIHBIH ockepy HHKEHEPIIEP KOPITYChI
xacaraH. Anramkel xbeuiiapsl UTM mpoeknusice
KapTanap/isl KYpy YIIiH Nai1ataHbuiIsl, OyTiHae o
WGS84 symuncounsina Heriz 6omabl. ["aycc-Kpro-



M.b. Hypreificoa xaHe T.0.

Irep HOPpOCKUUACBIHAATBI TiK6¥pLIIHTI)I KoOpArHAaT-

Tapael (X, . Y. ) MepKaTop NpOeKUHUsCHIHbIH
TIKOYpBIUTEL  KOOpAUHATTAPbIHA (X1 Y )
Typaennipy  kesinge  k;=0,9996  macmrab

Kod(pUIHEeHTIH eckepy KaxeT. ['aycc-Kprorep mex
UTM npoeKuusimapbIiHbIH HETI3T albIpMaIIbUTBIFbI
alfMaKThIH OCHTIK MEpPUIAMAHBIHIAFBI Ae]opmaius
KO3 GUIMEeHTIHIH MoHI Oouibin ecenrteieni. [a-
ycc-Kprorep mpoeknusichiHaa KOPCETUIreH KO-
durueHt m0=1-re TeH. UTM npoekuusiapbiHAarbl
Macmtad kodpQUIMeHTIHIH MoHI: k0= 0,9996 Tewn,
OyJ1 alfMaKTBIH OCHTIK MEpPHIMAHbI YIIIiH >Kapam-
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Ibl. AfiMakThIH Oacka HykTenepinae koadduuuent
OPTYPJTi MOHIEPTE Fie OOJIBIN KEIe i, SFHU OCTIK Me-
pUIMaHHAH aJbICTaFraH CailblH O1p KOOpAMHATAJIBIK
JKYHEJICH KIHIIITe KOIly J9JIIirT TOMeHIeH TyCeIi.
Keneci  4,a-cyperinpe  WGS84  UTM
KYHeciHJeri TonorpaQusuiblK KapTajiap/AblH HO-
MEHKJIATypachl KOPCETIUIreH. Kapranapnasin
MAaKeTiH KoHE HOMEHKIIATypachlH MaiiaiaHa OThI-
pei, 1:1 000 000 (M-42) macmtabeiana YKputaH-
JIbl KeH OpBbIHAApH TOOBIHBIH (YKe3Ka3raH 00JIbICK)
opHaiackaH >xepiyiepi anbikramael; 1:100,000 (M-
42-136), 1:10,000 (M-42-136-A-2-1) (4, 6-cyper).
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4-cypet — JKbUT1aH/IbI MBIC KEH OPBIHIAPBIHBIH TOMOrPadUSsIIBIK KapTaaa OPHACTACYBI;
a) 1:1 000 000 (M-42) maciiTaOTaFrbl )KoHE
6) 1:100000 (M-42-136) MacuTaOTHI KapTanxap

leomesnsnblK HeTi3ai Kypy — KeHIEpi wure-
py KesiHmeri okep OeTiHiH medopmarusiaHy
MIPOIIECCIH MOHUTOPUHITEY KE3iHJIe )KOHE OpBIHIA-
JIATBIH JKYMBICTAPbIHBIH CallachlH aHBIKTAWTHIH Oa-
CTBI MiHAETTEpiH Oipi. Byrinri tapma »xahaumbIk
PaaOHaBUT ALIUSIIIBIK KEPCEPIKTIK Kyienep
(6ynan opi- XKPHXKOK) enmmey monnirin apTTeipy-
JIbl KAMTaMachl3 €T€ OTBIPBII, dPTYPiIl MAKCATTaFbI
TEOJIE3USUTBIK  TOpANTap/bl Kypy VIIIH KeHiHEeH
KOJIJIaHbLIA/IbI.

I'eone3usuIbIK HEeri3 KypyAblH AocTypai omici ['a-
ycc-Kprorep npoekIuschiHa €CENTENCTIH Ka3bIK
TIK OYPBIMITHl KOOPAWHATANAPBI JKOHE KAIIBIITHI
OWiKTiKTEepIi mMaijatanymeH OaiinaHbicThl (AH-
toHOBHY, 2006:360). BbuikTikke KelleTiH OoJjcak,
oJIapJibl AHBIKTAy TI'€OMETPHUSIIBIK HUBCIHUPICYMCH
OPBIHJIATYBI THIC. AJTaii/ia IIaHIBIK KOOPIUHATTAP-
JIbI aHBIKTAY JIbIH KOHE OJIAPMEH KYMBIC ICTCYIIH €H
THIMIICI — TOIOIEHTPJIIK KOOpIWHATTAp >KYHeciH

KoJimaHy gnen Oinmemis. bym »xepmeri mocene, Ta-
Jan eTUIETIH JNOJJIIKTI KaMTaMachl3 €Te€ OTBIPHII,
Te0JIe3USUTBIK  JKYMBICTapAbl Kypri3yniH, [aycc-
Kprorepnen epekie apHaiibl reoJe3usuIbIK KOOP-
JTUHATTAp MPOSKIHSACHIH MaiganaHy Typaibl OOJbII
otelp. COoHBIMEH KaTap, KoopauHaTTapabl ['aycc-
Kprorep npoeknuscbiHa aybICTBIPY MYMKIHIT O0ap,
OyJ1 TOMOLEHTPIIIK OETTI CANBICTBIPYABI, TaHIAY bl
YKOHE KOJITaHyabl HET137ey/ Il KaMTaMachl3 eTe/Ii.
JKPHKOK-TeXHOJIOTHSICBIH KOJIJaHYAbIH
TOCTYPIIi TOCUTI T'COJIC3VSUTBIK TOpar
MYHKTTEPiHIH KOOpAMHATAJapblH alKbIHIAYJaH,
KOOpIWHATANAPIBIH ~ TEOIEHTPIIK  KYHEeCiHIeT1
OJIILICy HOTIDKENIEPIH TEHECTIpyleH, OJaH KeHiH
— TreoJe3nsUIbIK KoopauHaTtanapra (B, L) sxome
OynaH opi — Tik OypHIITHI alMaKTHIK KOOPIUHATTAP
XKyHenepine TypAaeHIIpyieH Typaabl. ['eone3nsubiK
eJIIIeyJIeP/IiH 0acThl KaFUIaThl — OJapbIH OipJIiriH
KamMTaMachl3 eTy. Anaiija, TeoAe3usUIblK TO-
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pam MyHKTTEpiHIH JMONIIri OChTIK MeEpUAMAaHHAH
anmmakrarad cailblH UTM Hemece I'aycc-Kprorep
MPOCKIMACHIHAA aWTapibIKTail OypMajaHaThIHBI
oenrimi. Ky mocenenep, keOiHece TOMOLEHTPIIIK

KOOpAMHATTApAbl  NaiijanaHyJblH  YCHIHBUIBII
OTBIPFaH 9JIICTEMECIH/IC, aJIbIHBIIT TACTAJIa Ibl.
YCBIHBUIBIT ~ OTBIPFAH  OJIIC  JKEPCEPIKTIK

aHBIKTaMaap/bl JKEPriliKTi TOMOLEHTPIIK KOOp-
muHatanap kyiecine (Local topocentric coordinate
system) TypJeHAipy OoybIl  TaObUIAIBI, OHJA
TEHIECTIPY TaXCOMETPHSUIBIK ©JIIIeMAep HeTi3iHae
KYprizineni. Aiita KeTy KepeK, TOMOLEHTPIIK KOOp-
auHaTTap Hemece JKep MaccachbIHBIH OpTaJIbIFbIHA
Kapail  KalubIlIThl HYKTeCi 0ap  TEOlEeHTPIIK
KOOpJHMHATANAPBIH KA3BIKTHIK MPOEKIUS Typajbl
ce3 0ol OThIp. Kazipri yakpiTTa IeoJe3usIIbIK
TOpanTapAbl KUUICHAIPY MaHBI3IbI MAcene OOIIbII
OThIp koHe Oyi1 Opra A3usiHBIH OipKaTap enjaeple
KOJIIaHBLTYIa.

# x

JKeprismikTi TOMOIIEHTPITIK TiIK OVPBIIITHI JKa3bIK
JKyHe, ep OeTiHAeri reoleHTpIIiK KylieHiH OacTa-
ay Hykrecinen O, ynaemeni TachIManay apKbLIbl
aneiHAIEl (5-cypet). Ochwinaiimma, 6i3 TEOLEHTPITIK
JKYHEHIH THICTI OChTepiHe mapajuiesb ocbTepi Oap
TOTIOLEHTPIIK XKYHEH! (TOMOIEHTPIIK OeTTeri TiK
OYpBIIITH KOOpAWHATATIAPABIH KYHeciH, oxaH api
MOTiH OOMBIHIIA TOMOLEHTPIIK Kyie) anambis. O,
— KOOpJMHATTap *KyHeciHin 6ackl. O, 0ci 3€HUTTIK
OareIT OlapKBIHBI OTiN, HOPMAaJbABl KAJIBITKA
coiikec keneni. O oci OChTIK MepHaAnaH OOMbIHIIA
OarpITTanFaH (CONTYCTIKKE Kapail OarbITTanFaH).
Oy oci Ox xoHe Oz ocbTepiHEe NEpHEHIUKYISIP
opHanackaH.. Jlemek, OyJ — KOOpJIWHATANapJIbIH
TCOLICHTPIIK JKYHECiH KOOpAMHATaJIapAblH TOIO-
HEHTPIIIK ~ JKyHeciHe  TypJieHIipyniH  (mpoek-
[USUTaYABIH ) HOTHKeCi 00JIbIT TaObLTa 1. byt pette
toroneHTp:iik kyieneri FPHAOK exmey monnepi
mamansl Oypmananansl (Hypneuncosa, 2022:19).

5-cypet — TomoneHTpITiK KOOpAWHATTAP KYHeci

I"eoneHTpITIK Ky e IeH )KEePTUTIKTi TOTIOIIEHTPITIK
JKyHere KOOpAWHATTApIbl TYPJIACHIIPY ObLiaiina
xyprizineni ( KpaBuyk, 2010:35):

X X-X,
y[=R| Y=Y, |, (1)
z Z-Z,

MYHJaFbl (X y z)' —TONMOLEHTPIIK JKyHemeri Ko-
opaunaranap; (X Y Z)' - reoueHTpiik Kyieneri
xoopauHaranap; (X, Y, Z )"~ pedepenurik Topan
MYTKTiHIH T€OIEHTPIIIK XKYHeaeri KoopJuHaTaIapbl;
B,, L, — pedepenit TopalObl MyHKTiHIH I€0AE3USITBIK
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JKy#eneri koopamHatanapsl; R — Typrernipy (6ypy)
MaTpPULIACHIL.

—-sinBcosL, —sinB smL, cosB,
cos L, 0

cos B sinL,

R'=| -sinl,

2

cosB,cos L, sin B,

(2)- dopmynagan X, y KOOpAMHATaJapbIHBIH
TeOMIE3MSUTBIK OMIKTIKKE TOYEJNCI3MiriH OaiKaiMbI3.
Keprimikri TOIOLIEHTPIIIK KOOpAMHATanap
JKyHeciHae Z OCiHIH OarbIThl 3JUIMIICOM] OCTiHEe



M.B. HypreiticoBa xoHe T.0.

TIK OpHamackaH.. TypJeHAipy mapaMeTpiepin
TaHJay[Abl  HOPMAJbJbl  CajMaK  ChI3BIFBIMCH
TEHECTIpy apKbuibl kacayra Oonagpl. COHBI-
MEH KaTap, TOTOIEHTPJIK KYyHemeri P, OacTanksl
HYKTECIHIH Ke3 KEeJITeH OMIKTITiH TaHJayFa 0oajisl

(campIcTBIpMaBI TYpAE Kep OeTiHe xakbH. by ko-
OpAMHATANAp JKYHECIHJETi X, Y KOOpAMHATaIaphl
3epTTey HBICAHBIHBIH >Ka3bIKTHIFBIHIA OpHAoJlaca-
nbl. By skarnmaiina typrienaipy TopTiOi 6-cyperte
KOPCETUIreH cxemMa OOMbIHIIA aHBIKTAIAIbL:

X727 wess |
)

| cocrewaroooumem

6-cyper — WGS-84 xoopauHaranap sxyieciH TONOLEHTPIIIK KOOpIHHATaIap Kyieci apKbUIbl
JKEPrUTIKTI JKep KyieciHe TypIeHAipy cXeMachl

Typsienaipy OipHele Ke3eHJE Ky3ere achIpbl-
Jabl:

I-xezey. KypbUibicKa apHaifaH 3TaJIOHIBIK
WHXEHEPITIK-TEO0Ie3USITHIK Kei HYKTeJepi
yIIiH Treoxae3usuiblK koopaumHartapra (B, JI, H)
TYpICHIIpIIeTIH FHXOK  texHONOTHsUTapBIH
KOJIZIaHY apKbLIbl KEHICTIKTIK TIKOYPBILITBHI KOOP-
nuHatTap (X, Y, Z) aHbIKTaIa 6.

2-xezen. FHXKK emuey HykTenepiniy Koopau-
HaTaJaphl T'eOUEHTPIIK KOOPAMHATTAp JKYHeciHeH
JKEPTUTIKTI TOMOLEHTPIIK KOOPAUHATTAP KYHEeciHe
TYpACHIIpLIE .

3-ke3eH JKeprimikri KoopAHMHATamap IKyie-
ciHzeri  koopauHaTtamapel  Oenrim  (X’, Yy’)
TOpanThIH OacTamKel HYKTENEpiHIH KOOpAWHA-
TaJlapblHaH TOIOLEHTPJIIK J>KYHere TypJICHAIpY
napamerpiepi ['eabmepr Qopmynanapbl apKbLIbl

ecenreneni. FHXCOK emmemuepi xyprizinren xxoHe
TOIOLIEHTPIIIK KOOPAWHATTAp KyHeciHe TypJIeHEeTiH
TOpan HYKTEJCeP/iH KOOPIUHATTApHI MIaxTanapna
MapKUICHEPIIiK )KOHE T'€O/IC3USIIBIK KYMBICTapbI
xobanay IKOHE OpBIHIAY YIIH KOJJIAaHBIIATHIH
KEPriTiKTi KOOpAWHATTAp IKyHeciMeH —coiikec-
teHnipineni (Balandin, 2016:90).

Opi  Kapail ecenTelireH TYpJIEHAIpY Mapa-
METpJICPiH Maii1aaHa OTEIPHII, KaJIFaH HyKTeIepIiH
KOOpAMHATANAPBl KEPTiTKTI KYPBUIBIC KOOPIH-
HaTTap JKyHWeciHe KaiTa ecemreinemi. bym anro-
putm  Opransik  Kazakcrannarbei(7-cypeT) KeH
OpBIHIapbIHBIH JKbUTaH/IbI TONTAPBIH UTEPY Ke31HIe
6 TMYHKTTEH TYpPaThlH TI'€OJUHAMHKAIIBIK TIOJIH-
TOH VIIIH iCKe achIphUIABL. 465, 466, 470, 424 —
Oacramnkbl TapMakrap AoiaikTiH 11 kiaceiHa colikec
keneni. (7-cyper).

7-cypeT — XKputanp! keH OpbIHJApPhI ayMarblH/JIarbl T€OAMHAMUKAJIBIK ITOJIMTOHHBIX CXEMaChl
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Hykrenepain koopauHaTTapsl 69° ocbTiK MepH-
muanbl 6ap 42 aiimak ymiH ['ayce — Kprorep mpo-
EKIUSChIH/A aHBIKTaIFaH (cypeT 4.0), coaH KeliH
MT-2008 xoopanHaTTap XYHeciHe aybICTHIPBIIIBI.
3eprrey o0beKTiCiHIH O0imbIFbl 66°22°03”. OchTik
MepuananHan 60 KM-I€H acTaM KAaIllbIKTHIKTa
Teric TIKOYPBIITHI KOOPIAWHATTAP Kep OCTIHIH Je-
(dhopMaIusIChIH aHBIKTAy VIINIH KaObUIIaHOANWThIH
aiitapiblkTail OypMananyiapra ue 6omazpl.

Jananslk KyMBICTapabl KYprizy kesinge Leica
GS16 exi GPS-kaosmarsbsl xxoHe 6ip GPS1200

KaOBUIIaFbIIIbI KOJIJAHBUIBI. CITyTHUKTIK
enmemMaep  OOWBIHIIA  JaNaiblK  KYMBICTap
asKTaJFaHHaH  KeWiH  aJblHFaH  JIepeKTepai

KaMepalbIK Karaina Rinex ¢popmareiaa aybICThI-
peuabl (Hyprencosa, 2022:185).

1-kecte — CITyTHUKTIK OJICYJIepIiH HOTHKEICPIH OHICY

bacrankel nepexrepai KamMepalablK ITOCT-0H-
neynep Javad GNSS ¢upmackiabiy Giodis O6armap-
JaMachkIHaa OKypriziunmi. HakTtel koopauHaTtamap
MeH OMIKTIKTEp/i any YLIiH TIOCT-OHJeyre dJIeMIiK
topan UTM mTyHKTTEpiHIH ACpeKTepi CHTI3LIi.
Ouiiey HOTHKEJEPIH QIEeMAIK Topanka OaiiaHbl-
CTBIPY KOFapbl JONIIKTI JKOHE aHBIKTAIFAaH KOOpP-
JIuHaTanap MeH OuikrikrepaiH anemaik EGM2008
xone WGS84 koopauHaranap KyieciMeH yilecyin
KamTamacel3 ereni. CoHpaif-ak, eHJIEY aJbIH-
Jla TYOKUTIKTI HOTWKENEpiH MSJIITIH apTThIpy
YIUiH Xo0ara CIyTHHKTEPIiH A21 >(eMepuarepi,
noHocepanslk Kaprajap, Tpomochepa Kai-
KYHIHIH KapTalapbl JKOHE JaJIajlblK >KYMBICTAP/IbI
OpBIHAAQY KE3CHIHJETrl CIYyTHHUKTEpJeH Oailanbic
caraTTapbl CHAKTHI IepeKkTep eHrizinmi (1-kecre ).

ITRF2008 WGS84 UTM 42N

Hma
Ilynkra | X, m Y,m Z, M B L h,m X Y h,m
RP(2 1632200,5571 | 3937264,7502 | 4729578,8152 | 48°10°01,00481"N | 067°29'00,44123"E | 404,6638 | 5335967 857 | 387239,534 | 404,664
RP03 1632741,9030 | 3937565,5219 | 47291378417 | 48°09'39,78017"N | 067°28'41,81649"E | 399,7218 | 5335320,178 | 386841,903 | 399,722
RP04 1633280,7021 | 3937890,2852 | 4728683,2077 | 48°09'17,74868"N | 067°28'23,75454"E | 398,8271 | 5334647,385 | 386455,317 | 398,827
RP0OS 1632111,4814 | 3937723,5393 | 4729218,9788 | 48°09'43,83469"N | 067°29'12,92478"E | 396,4978 | 5335432,674 | 387486,927 | 396,498
RP06 1633215,0023 | 3937251,3304 | 4729235,7251 | 48°09'44,52246"N | 067°28'14,84566"E | 399,9548 | 5335477,642 | 386287,716 | 399,955
RP01

1632921,1178 | 3937041,9195 | 4729532,5184 | 48°09°58,31277"N | 067°28°24,09944"E | 416,9637 5335899.6 | 386487.308 | 416,964
RP02.10 | 1632391,6424 | 3937148,8425 | 4729615,0502 | 48°10°02,60468"N | 067°2849,75059"E | 409,0589 | 5336021,61 | 387019,714 | 409,059
RP05.10 | 1632288,9604 | 3937600,6683 | 47292683701 | 48°09'45,99082"N | 067°2902,71440"E | 402,9158 | 5335503,674 | 387277,348 | 402,916

XKbl1aHapl KEeH OpBIHAAPBI I'€OAMHAMMKAJIBIK
MOJIMTOHBIHAA KEIUeHJI TeOAC3UsUIBIK MOHHTO-
PHHT XYpri3inni, aFHu 6 Tipek myHKTTepinge GPS-
texHojorusceiMeH. LeicaGSI/6 3.75G cryTHUKTIK
KaOBUIIAFBIIIBI HETI31HIE, CTAaTUKa peXuMiHme 4
CEeCCHSUIBIK OakbLIaynap >KYpri3iiji, 9p CeCCUsSHBIH
Y3aKThIFBI 4-6 caraT apaibIFbIHIAaFBIHBIH JKOHE
omapaelH  HoTmwkenepi  Giodis  reoje3usIIbIK
OarmapiaMaiblK MaKeTIHIH KeMEeriMeH eHJes Il
(AbenoB, 2022:50).

Penepneptiy OMIKTIr AEKTPOHBIK TaXEOMETP
TS15 apkpuibl TPUTOHOMETPUSUIBIK HUBEIUPIICY
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TOCITIMEH aHbIKTaJIIbl. EKi MayCBIMJIBIK CITy THUKTIK
0aKplIay HOTIDKEIEpIHE CallbICTHIPMANBl  Taljay
JKacCaIbIHIBI (2-KecTe).

'eone3nanbik  Tipek TopanTapblH KYPYIbIH
KepOeTIIIK JKOHE JKEPCEpIKTIK oaicTepi Oap.
XKepOerinik omicTepae: TPHAHTYIANHS, TpHUIa-
Tepalusi, TOJUTOHOMETPHsI apKbUIbl IOJHIOH
MyHKTTEPl apaKamIbIKTBIKTAphl JJIEKTPOHIBI Ta-
xeomeTpMmeH (OT) aHbIKTaNIAbl, DJACKTPOHIBI Ta-
xeomeTp xkoHe GPS-TexHONOTHATAPEI apKBUTBI
KAIIBIKTHIKTBI OJIIIEYIIH JOIIIKTEP1 CABICTHIPBLI-
IIBI (8-cyperT).



M.B. HypreiticoBa xoHe T.0.

2-kecte — CTaTHKAIIBIK 9JIICIIEH JKYPIi3UIreH CITyTHUKTIK OJIIIeYJIepAiH HOTIKeIepi

Hazgpanne TeHecTIpUITeH KOOpIIIHATAIAP TeHecTipIITeH KOOpIITHATAIAP OciMmenep, M
ITYHKTOB Bipinrnti ceccna, Tamsz 2021 x ExiHMmIi ceccus, MmaMbeip 2022
E (Easting) | N (Northing) | [:::::Td E(Easting) | N(Northing) | [:::::’]Ed dE dN dH

RPO1 386487.308 | 5335899.600 416.964 386487.217 | 5335899.609 416.960 0.009 | 0.009 | -0004
RP02 387239.534 | 5335967.857 404664 387239 £41 5335067.868 | pegpkoopd | 0.007 | 0.011 -
RP03 386841903 5335320178 399722 PegbepenuHble koopduHambl 399 711 - - -0011
RP04 386455317 | 5334647.385 398.827 386455.224 | 5334647.395 398.825 0007 | 0010 | -0002
RP05 387486.927 | 5335432674 396.498 387486.936 | 5335432.684 396.494 0009 | 0010 | -0004
RPO6 386287716 | 5335477.642 399.955 386287.728 | 5335477.651 399.658 0012 | 0009 | 0003

Ecxepmy:TeHecTipy ymriH RP3 OyHKTIHIH IIMaHIBIK XoHe RP2 IyHKTIHIH OMIKTIK KoopaITHATAIApPH! IalilalaHbII kL.

OIIIIIeY SMICi: CTATHKAIBIK,
Koopmmaaramap xyiteci: WGS-84 UTM koopanHaTamap Kyitiecl, 42- 30Ha

BuikTik Oenrici: 1977 xe1nfel BanTHIK TeHI31 Kyileci
BapislK emmemMIep MeTpie OepinreH.

TIH, mm

—o—m (3T)

~a—m (THCC)

8-cyper — GPS-TexHonorusichs xoHe DT KongaHy apKbUIbl KAIIBIKTHIKTHI JIIIEY
JOIIITIHIH TpaduKTepi

I'pacdmkTeH YIKeH KalIbIKTHIKTap Il OJIIIETCHIE
GPS-TeXHONOTHSICHIHBIH, ~ apTHIKIIBUIBIFEL  Oap,
al KbICKa KambIKThIKTa T €H KaKchl HOTHKE
OepeTiHiH Kepyre 60naabl.

KopbIThbIHABI

1. AybICTBIpy mapaMeTpiepiH Ao7 aHBIKTAy
apKBIIBl T€OIE3VSUIBIK TOpPAI KYPYIbIH KEepPriliKTi
xyhecine GPS  emmeynepi monm  TypieHIipyai
KaMTaMachl3 €TeIl.

2.6-cyperte kepcerinren WGS-84 koopaunara-
Jap JKYHeciH TOMOLEHTPIIIK KOOpIUHATANap XKykec
apKBIIBl JKEPTUTIKTI JKep JKYyHeciHe TypIeHaipy
cXeMachl KeH ayKbIMJIbl ayMaKTa T'e0IMHaMUKaIbIK
MOJIMIOH KYPY >KOHE MOHHUTOPHHI JKYPri3y YILUiH
naiiananyra 0osabl.

3. XKyprizinren GPS-emmeynep Herizinge
Opransik Kazakcran KeHIIITEpiHiH MapKIIeH IepIIiK
KBI3METTEPI, KOFaphl JJIIKIICH aHBIKTAJIFAH TipEK
MMyHKTTepiMEH KaMTamachl3 erinai. KeH aykpimaa
JKEp KOMHAYBIH HMrepy Ke3iHJe TI'e€OMEXaHUKAJIBIK
JKOHE TeOJIMHAMUKAIBIK TIPOIECTEepai 3epieiey
HOTHIKeIepl oJIapAblH OapblHIIA Kayilci3miri MeH
SKOHOMUKAJIBIK THIMIUTITIH KaMTaMachl3 €Ty YIIiH
Tay-KEeH JKYMBICTApbIH CTPATETUSUIBIK JKOHE XKeJe
OacKapyIbl J)Ky3ere achIpyFa MYMKIHIIIK Oepi.

AJIrbIC €63
3epmmey KP Fouoim oicone Kozapuol 6inim

MUHUCIPILIZIHIY  KAPIAHCHUIBIK  KOJIOAYIMEH OpPbIH-
oanowl (I panm Ne AP14871694828).
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PA3PABOTKA AATOPUTMA AOATOBPEMEHHOI O YYETA
MCIMOAb30OBAHUSA CEAbXO33EMEAb C IMTPUMEHEHUEM
T'MC-TEXHOAOITU U TIPOMEXYTOYHDbIX AAHHbIX
ANCTAHUMOHHOIO 30HANPOBAHMUSA

Pa3paboTka aAropuMTMOB AASl YMPABAEHUSI CEAbCKOXO3SMCTBEHHbIMM 3EMASIMM, OCHOBAHHbIX
Ha reonH(OPMAaLIMOHHBbIX CUCTEMAX, MPeACTaBAsSET COOOM nepcrnekTMBHOE HarnpaBAeHWe B cdepe
NpeumsnmoHHoro 3emaeaeans. [lpumenenne [MC  obecneumBaer c60p, 06pabGOTKy M  aHaAM3
reonpoCTPaHCTBEHHbIX AQHHbBIX O 3eMEAbHbIX YHaCTKax, 4To obAeryaet 6oaee ToUHOE U 3PHEKTUBHOE
NMAQHMPOBaHUE arpPapHON AESTEAbHOCTU. DTOT METOA CrMOCOOGCTBYET YAyULIEeHWMIO 3(pdhekTUBHOCTUN U
YCTOMYMBOCTM arpapHOro CeKTopa, B TOM UMCAE 3a CYET OMTUMM3ALMM MCMOAb30BAHUS PECYPCOB U
CHMXXEHMS HEraTMBHOIO BO3AEMCTBMSI Ha OKPYXKAIOLWYO CPEAY, @ TakxKe CroCoBCTBYET YBEAMUEHMIO
YPOXXaMHOCTU U YAYULLEHMIO KaueCcTBa arpornpoAyKLMm.

HacToswas crathbs  nocesilieHa  pa3paboTke  METOAOAOTMM  MMAQHOBOrO  YCTPOWCTBA
CEeAbCKOXO3SMCTBEHHBIX 3EMEAb C UCTMOAb30BaHMEM COBPEMEHHbIX FreOMH(OPMALIMOHHBIX TEXHOAOTMA.
B cTaTbe npeACTaBAEHbI KAIOUEBBIE 3Tarbl M AATOPUTMbI, HEOBGXOAMMBIE AASI OpraHM3aumm cesoobopoTa
1 3(O(HEKTUBHOIO YNPABAEHUS CEAbCKOXO3SMCTBEHHBIMU YroabsmMn. C MCNOAb30BaHMEM NAAT(OPMBI
Google Earth 1 AaHHbIX AUCTAHLIMOHHOTO 30HAMPOBAHUS 3EMAM, aBTOPbI MPOBOAAT aHAAM3 3EMEABHOMO
yyacTtka, OMNpeAeAsioT LeAW M 3aAauu, paspabaTtbiBaloT cxeMy ceBoo60pOTa, BbIOMPAIOT KYAbTYpbl.
CTaTbs NpeACTaBASIET KOHKPETHbIN aArOPUTM BbIAEAEHWS TPaHML, CEAbCKOXO3SMCTBEHHbIX MOAEN, UX
KaTaAOr13aLmm 1 OLLEHKM CTaaMM ceBoobopoTa. Pe3yAbTaTbl MICCAEAOBAHMS MO3BOASIIOT ONTHMU3MPOBATh
MCMOAb30BaHME 3EMEAbHbBIX PECYPCOB M MOBbICUTb YPOXKAMHOCTb. METOAOAOIMS, NMPEAAOXKEHHAs B
CTaTbe, MMEEeT BakKHOe MPaKTUYeCKoe 3HAUEHNE AASl CEAbCKOXO3SMCTBEHHbIX MPEANPUSTUI U MOXKET
ObITb MCMOAb30BaHA AAS YAYULLEHUS YIIPABAEHUSI CEAbCKOXO3SIMCTBEHHBIMU YTOABSIMMU.

KaloueBble cAoBa: CeBOOOOPOT, reouHdopmaumoHHbie TexHoaorun, Google Earth, A33,
ONTUMM3ALMS CEAbCKOXO3SMCTBEHHOTO MPOM3BOACTBA.

N.Shogelova'", S. Sartin?, N. Smailov?,
Zh. Toleubekova?, A. Pervikov*
'International Educational Corporation, Kazakhstan, Almaty
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Development of algorithm of long-term accounting of agricultural earth
use with application of GIS-technology and long-term remote sensing data

The development of algorithms for agricultural land management based on geographic information
systems is a promising direction in the field of precision agriculture. The application of GIS enables the
collection, processing, and analysis of geospatial data on land parcels, which facilitates more accurate
and efficient planning of agricultural activities. This method contributes to improving the efficiency
and sustainability of the agrarian sector, including by optimizing the use of resources and reducing the
negative impact on the environment, and contributes to increasing yields and improving the quality of
agro-products. The present article is devoted to the development of methodology of planned arrange-
ment of agricultural land using modern geoinformation technologies. The article presents key stages
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Pa3pa60TKa AJIrOpUTMa JOJITOBPEMEHHOI'O YUE€Ta UCIIOJIBb30BaHUS CEJILX033€MEJIb C IPUMECHCHUEM ...

and algorithms necessary for the organization of crop rotation and effective management of agricultural
land. Using the Google Earth platform and remote sensing data, the authors analyze the land plot, define
goals and objectives, develop a crop rotation scheme, and select crops. The article presents a specific
algorithm for delineating the boundaries of agricultural fields, cataloging them, and evaluating the stage
of crop rotation. The results of the research allow optimizing the use of land resources and increasing
crop yields. The methodology proposed in the article has important practical significance for agricultural
enterprises and can be used to improve farmland management.

Key words: crop rotation, geoinformation technologies, Google Earth, remote sensing, optimization
of agricultural production.
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TAXK TeXHOAOTMSICbI MEH XKepAji KALUbIKTbIKTaH 30HATayAbIH,
apaAbIK, AepeKTepiH naiAaAraHa OTbIPbIN, aybiA LLAPYALUbIAbIFbI XXEPAEPiH NaiAaAaHYAbI
y3aKmep3iMAi ecernke aay aATOPUTMIH a3ipAey

[eoaknapatTbIK, >KyMeAepre HerisAeAreH ayblALLAPYALLbIAbIK, XXepAepiH 6ackapy aAropuTMAEpiH
93ipAeYy ADA EriHLIIAIK CaAaCbiHAAFbl MEpPCreKTMBaAbl GarbITTapAbiH, 6ipi 60AbIN Tabbiraabl. FTAXK
KOAAQHY >Kep yyackeAepi TypaAbl MEOKEeHICTIKTIK AepPeKTEPAI >XMHayAbl, OHAEYAI >KOHe TaAAAyAbl
KaMTamacbI3 eTeAi >koHe BYA arpapAblk, KbI3METTi ADAIPEK >KOHE THMIMAI >KOCMapAayAbl XXEHIAAETEAI.
ByA 8Aic arpapAblk CEKTOPAbBIH TUIMAIAITT MEH TYPAKThIAbIFbIH >)KakKCapTyFa, COHbIH, ilIiHAE pecypCcTapAbl
ManAAQHYAbl OHTAMAQHABIPY >K8He KOpLUaFaH opTara Tepic acepAi a3anTy apKblAbl, COHAAM-aK,
OHIMAIAIKTI apTTbIpyFa >KeHe arpOeHIMAEPAIH, CanacbiH XaKCapTyFa bIKMaA eTeAl.

Ocbl MakaAa 3amaHayu reoaknapaTTblk TEXHOAOTUSAAPAbI MAAAAAHA OTbIPbIM, aybIA LLIAPYALLbIAbIFbI
>KEepPAEpiH >KOCMapAbl OPHAAACTbIPY SAICHaMAaCbiH 83ipAeyre apHaAFaH. MakanaAa aybICMaAbl ericTi
YMbIMAACTBIPYFa >KOHE ayblALLAPYaLLbIAbIK, XXEPAEPIH TUIMAI 6ackapyra KaxkeTTi Herisri keseHaep
MeH aAropuTMmaep KeaTipiareH. Google Earth naatcopmacbiH skeHe JKepai KallbIKTbIKTaH 30HATay
AEpeKTepiH MarMaaAaHa OTbIPbIN, aBTOPAAP YKEp YyyackeciHe TaAAdy >KacamAbl, MakcaTTap MeH
MIHAETTEPAI aHbIKTalAbI, ayblCMaAbl €ric CxeMacblH 83ipAerAl, AAKbIAAAPAbI TaHAaMAbl. Makaaa
aybIALLIAPYALLBIAbIK, AAKANTAPbIHbIH, LEKapaAapbiH OOAYAIH, OAAPAbI KATAAOTTayAblH XK8HE aybICraAbl
eric keseHiH 6ararayAblH HakKTbl AaATOPUTMIH YCbiHaAbl. 3epTTey HaTuxeAepi XXep pecypcrapbiH
namMAaAaHyAbl OHTaMAQHABIPYFa XKOHE OHIMAIAIKTI apTTbipyFa MyMKIHAIK 6epeai. Makaaaaa yCbIHbIAFaH
8AiCTeMe ayblALLIAPYALLbIAbIK, KOCIMOPbIHAAPbI YLIIH MaHbI3Abl MPAKTUKAAbIK, MOHIe Me >KOHe OHbl
aybIALLIAPYALLBIABIK, XXEPAEPIH 6acKapyAbl >KakcapTy YLUiH nanAaraHyFa 60AaAbl.

Tyiin ce3aep: aybiCnaabl eric, reoakmnaparTblk, TexHoAormsAap, Google Earth, >XXK3, aybia
LIAPYaLLbIAbIFbl OHAIPICIH OHTAMAQHABIPY.

BBeaenue

CoBpeMEeHHOE YIpABJICHUE CEIbCKOXO3NUCT-

BCHHBIMHU  3€MJISIMM  BKJIIOYAC€CT  HCIIOJIB30BAHHEC
TEXHOJIOTUH TOYHOTI'O 3EMJIICOCIINA, KOTOPEBIC
CHOCO6CTBy10T OIITHUMHU3 a1 HCIIOJIB30BaHUA

pecypcoB M MOBBILICHUIO YypoxkaiiHoCcTH. Kirro-
YEBBIM KOMIIOHEHTOM TOYHOTO 3€MJICACTUS SIB-
JISIFOTCSI  CEHCOPHBIE ~ TEXHOJOTMH,  KOTOpPBIE
oOecrieunBalOT cOOp W aHAIW3 JaHHBIX IS
OpUHSATHS ~ MHGQOPMHPOBAHHBIX  PEIICHUH B
Pa3IMYHBIX acleKTax YNpaBJIEHUs MOCEBaMH. JTH
TEXHOJIOTUN BKIIOYAIOT B ce€0s KaK JUCTAHIIMOHHOE
30HAMPOBAHHE C HCIIOJB30BAaHUEM CITyTHHUKOB,
BO3AyIIHOH (ororpadu W JAPOHOB, TaK U

62

HA3EeMHBIC JIATYNKH, TAKUE KAK METEOPOJIOTUICCKHE
CTaHIUM, JATYMKH BIQKHOCTH IOYBBI U CEHCOPHI
nuTaTenbHbIX BemecTB. [Ipumenenue cuctem GPS
n GIS B TOYHOM 3eMIIEAEIIMH HOIOJHUTEIHLHO
pacmmpsieT BO3MOXXHOCTH cOopa W aHanmsa
JIAaHHBIX, ONTHMU3UPYsI HMCIOJIB30BAHHE PECYpPCOB
u ynpasieHue moceBamu (Sharma, 2023:45, Sho-
gelova, 2022:30).

OnHMM W3 OCHOBHBIX IMPEUMYIIECTB TOYHOIO
3eMIICJICITHSI SIBJISIETCS BOBMOYKHOCTh CHUYKCHUSI HC-
MOJIb30BAHUS BOJIBI, YIOOPSHUH U IPYTUX PECYPCOB
0e3 yiep0Oa st ypoxkaiiHocTd. TouHOE 3eMiieenue
MO3BOJISET JOCTHYDL YCTOMYMBON MHTCHCU(DHUKALINU:
MOBBIIICHUE TPOM3BOIUTEIILHOCTU TPU CHUKCHHUU
BO3JICHCTBHS Ha OKPYXKAIOIIYIO CpEeay, BKIIOYas
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YMEHBIICHUE UCTIONB30BaHNUS BOABI U CHIDKCHHE 3a-
TpS3HEHHS BOIBI yaoOpeHusmu. OHako npobdiema
3aKJII0YAeTCsl B CTOMMOCTH M CJIOKHOCTH 3KCILTya-
TaIUN TEXHOJIOTHI TOYHOTO 3eMJIe/IeNH, YTO Orpa-
HUYHMBAET MX JOCTYITHOCTH JIJISl HEOOJBIINX U KO-
HOMMYECKH OTPaHWYCHHBIE X0341CTBA, OCOOCHHO B
pasBuBaronuxcs crpanax (Cleary. 2017).

Kpome Toro, uccnenoBanusi B MUpe MOKa3aj,
YTO TIOCTIEIOBATENFHOE NCTIOIB30BAHIE PA3ITMIHBIX
TEXHOJIOTMH TOYHOTO 3eMJIeAEIs IPUBOJINT K yBe-
JMYCHHUIO YPOXKAWHOCTH Ha 4%, MOBBILICHUIO (-
(EKTUBHOCTH HCIOJIb30BaHMs YI00peHui Ha 7%,
COKPAIIICHHTO MCTIOIb30BAHNS TEPOUIIHIOB U TTECTH-
uI0B Ha 9%, YMCHBIIICHUIO TIOTPEOJICHUS CKOTIa-
€MOT0 TOIUIMBA Ha 6% U CHIXKEHHIO UCIIOJIb30BAHUS
BOJIbI HA 4%. DTH yJIy4IlIeHHs] CIOCOOCTBYIOT CHH-
JKEHUIO OJKOJOTHYECKOTO BO3JEHCTBHS, BKIHOYAS
ymeHbieHue BiopocoB CO2 u coxpaHeHUe pecyp-
coB (AEM, 2023).

Taxum 00pa3zoM, TOUHOE 3eMIIe/ieNie TIpeasara-
€T 3HAYNTENbHBIE TPEUMYIIECTBA JIJIsl YCTOWIHBOTO
YIpaBJICHUST CEIIbCKOXO3SHCTBEHHBIMU 3EMJIISIMH,
HO €ro MIMPOKOe TMpUMEHEHHe TpeOyeT MpeoJo-
JICHHS! YKOHOMHYECKUX U TEXHHYECKUX Oaphepos,
0COOCHHO B Pa3BHUBAIOIINXCS CTPAHAX.

BeIpamuBanue oHOM M TOM K€ KyJBTyphl Ha
OJTHOM U TOM )K€ T0JIe B TeYEHHE MHOTHX JIET, U3-
BECTHOE KaK MOHOKYJBbTYPa, MOXKET NPUBECTH K
psily HETaTHBHBIX MOCIEJICTBHI JUTS TIOUBBI U YPO-
KaitHOCTH. MOHOKYIIBTypa CIIOCOOCTBYET HCTOIIE-
HUIO OMpPEIEeNEHHBIX MUTATEIBLHBIX BEIIECTB B MMO-
YBe, YBEIMYMBAET POCT COPHSKOB M BPEIUTENCH,
U JIeTIaeT CeIbCKOXO3SIICTBEHHBIE CHUCTEMBI Oolee
3aBUCHMBIMH OT BHEIIHUX BXOJHBIX (DaKTOpPOB, Ta-
KHX KaK CHHTETHYCCKHE YJIO0OPECHUS U repOUIHIbL.
C apyroii CTOPOHBI, CEBOOOOPOT, IIPAKTHKA YEPEIO-
BaHUsI Pa3HBIX KYJIbTYp Ha OJHOM M TOM K€ TIOJIE,
MOJKET CYIIECTBEHHO YJIYYIIUTh COCTOSHUE TTOYBBI
U ypOoxkaiiHOCTh. Pa3HooOpa3ue KyabTyp B c€BO00O-
poTax ynmydmraeT XUMHIeCKHe ¥ MUKPOOHOIOTHYe-
CKHME CBOMCTBA IIOYBBI, MOBBIIIAET YPOKAUHOCTh U
CHIDKACT MOTPEOHOCTh B CHHTETHYCCKUX yIOOpe-
HUSIX M repOunmaax. Tak, ncciepoBaHMs MOKa3a-
71, 9T0 O0JIee pa3HOOOpa3HBIE CEBOOOOPOTHI MOTYT
YBEIUYUTH CPEIHIO YPOXKAWHOCTh KYKYpy3bl Ha
28% BO Bcex yCIIOBUSX BeIpamuBanus. Kpome toro,
CeBOOOOPOTHI MOJOKHUTENBHO BIUSIOT HA COJEpPKa-
HUE OPTaHUYECKOT0 yTriiepoja 1 a30Ta B TIOYBE, YTO
CHOCOOCTBYET TMOBBILICHUIO OHOPa3HOOOpasusi u
JOCTYITHOCTH MTUTATEIBHBIX BEIIECTB ISl OYIyIIUX
yposxaes (Marais, 2012, FA0,2020).

HcnonpzoBanue ['MIC TexHOIOTHH B CETHCKOM
XO3SIICTBE TO3BOJISIET CJENIATh MPOIECC MPUHATHS

peuieHuii Ooniee WHGOPMUPOBAHHBIM KM TOYHBIM,
YUUTBIBast MHOKECTBO TIEPEMEHHBIX, TAKUX KaK I10-
TOJTHBIC YCJIOBHUS, THITBI TIOYBBI M arPOHOMUYECKHE
NPaKTUKU. DTH TEXHOJOTHH MOMOTAIOT (depMepam
BBIOMpaTh HanboJIee MOAXOIAIINE KyJIbTYphl U OTI-
TUMHU3UPOBAThH YNpaBJIeHNE 3€MEIbHBIMHU pecypca-
MU, 9TO B UTOT€ MIPUBOJUT K ITOBBIIIEHUIO YPOXKaii-
HOCTH M YCTOMYMBOCTU CEJILCKOXO3MCTBEHHBIX
cucreM (van Klompenburg, 2020).

Pa3zpaboTka anropuTma HCIOJIb30BaHUS CEIlb-
CKOXO3SHCTBEHHBIX 3€MeNb C TNpPUMEHEHHEM
I'C-texHosoruii ABNsSeTCS NEPCHEKTUBHBIM Ha-
IpaBJIeHuEeM B 00jacTu TouHOTOo 3emurenenus. Mc-
nonb3oBanue [MC mo3Bomisier cobuparts, obpa-
OaTblBaTh W AHAJIM3HPOBATH IPOCTPAHCTBEHHBIC
JaHHBIC O 3eMEJbHBIX yYacTKax, YTO CIIOCOOCTBYET
Oomnee TogyHOMY M A(DPEKTUBHOMY IIAHUPOBAHUIO
CEIIbCKOXO3SIMCTBEHHON esaTeabHOCTH. [10100HbBII
MTOAXOA 3HAYUTEIEHO TMOBBICHT (PPEKTUBHOCTH U
YCTOMYMBOCTH CEILCKOTO XO3IHCTBA 3a CUeT Oojee
PaIOHAIBHOTO UCTIOIB30BAHMS PECYPCOB 1 YMEHbB-
LIEHHs BO3JEHCTBHA Ha OKPY’KAIOUIYIO Cpexy. ITO
TaK)Ke CIOCOOCTBYET MOBBIMICHUIO YPOXKAMHOCTH
U KAuecTBa CEIbCKOXO3SIMCTBEHHOW MPOIYyKUIUU
(Schaefer, 2019).

Hampumep, B 0THOM HCCIIEIOBAaHUA TIPEITIONKE-
Ha MOJIeNIb, COCTOSIIIAs U3 JBYX ATAIllOB: MPOTHO-
3WpPOBAHHUE TIOTOJBI U OIPENEICHNE ONTUMAIIBHOM
KynbTypbl. Ha mepBoM Tarne ucrnonb3yores pekyp-
penTHbIe HelipoHHbIe ceTd (RNN) mtst mporao3upo-
BaHMsI [TOTO/TbI, @ HA BTOPOM 3Talle — KIacCupHuKaTop
CIIy4aifHOTO Jieca JUTsl BRIOOpa KyJIbTYPHI Ha OCHOBE
Mpe/ICKa3aHHbIX MOTOAHBIX YCIOBUI U NMapamMeTpoB
rouBsl (Rani, 2023).

B npyrom uccnenoBaHuM aHATW3UPYETCs BIIU-
SHUE JaThl TI0CeBa Ha yPOKAaWHOCTh KYKYpYy3bl H
cou. Hanpumep, oOHapyKeHO, 4TO 1oceB cou 1 Mast
MIPUBOJIUT K YBEIHMUEHHUIO YpoxkaitHocTH Ha 14% 1o
cpaBHeHHIO ¢ moceBoM | wioHs. [lomoOHble maH-
HBIE TIOMOTAIOT ONTUMH3UPOBAThH arpOTEXHUIECKIE
MIPAaKTUKH, TaKUe KaK BHIOOP BPEMEHH IOCEBa, IS
MOBEIICHUS ypoxkaitHoct (Mourtzinis, 2021).

CeB000OpOT SIBIISICTCSA KIIIOYEBBIM 3JIEMEHTOM
YCTOHYHMBOTO 3eMJIEAETHS, U €ro OCYIIECTBICHHE
BKJIIOYAET B ce0s1 HECKOJIBKO STAIoB:

- IloceB mpeniiecTBEHHUKA: HAa 3TOM JTare BbI-
OupaeTcst KyabTypa, KOTopas Oy/eT BhIpalluBaThCs
repeJl OCHOBHOM KYJIbTYpPOH CIIENIYIOIIEr0 CEe30Ha.
Bri6op mpeamiecTBEHHHKa OCHOBBIBAETCS Ha €ro
CIOCOOHOCTH YJTy4IIaTh TUIOI0POANE TIOUYBHI U CIIO-
coOCTBOBaTh OOPHOE C OONIE3HIMHU U BPEAUTEIISIMHU.

- IlogrotoBka MmouBhHI: TMEpea MOCEBOM CIETy-
oIel KyJIbTYpBl TPOBOAUTCS sl paboT mo obpa-
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0OTKe TIOYBBI, TAKUX KaK IIAHUPOBKA, OKyYHBaHUE,
BCIAIIKa W KYyJIBTUBUPOBAaHHE. DTO HEOOXOIUMO
JUTSL CO3JIaHUSI ONTHMAJIBHBIX YCIIOBHIA ISl pOCTa H
Pa3BUTHS HOBBIX KYJBTYP.

- IloceB: Ha ATOM JTame MPOHMCXOTUT TIOCEB
KyJbTYpbI, KOTOpas IOJUKHA OBITh TOJ00paHa ¢
y4eTOM TPeABIAYIICH KyIbTYPHI, €€ BIUSHUS HA I10-
YBY U OTPEOHOCTEH B MUTATEIIbHBIX BEIIECTBAX.

- YXox 3a moceBaMH: BKJIFOUaeT B ce0s meii-
CTBUSI, TAKME KaK IOJUB, MOJKOPMKA, MPOIOJIKA U
o0Ope3ka, HeoOXOAUMBIE IS TOJIEPIKAHUS 3I0PO-
BOI'0 pOCTa U Pa3BUTHUS PACTEHUI.

- COop ypoxkas: 3TOT dTam BKJIIOYaeT cOop u
XpaHEHUE YpOKasi, KOTOPbIA MOXET OBbITh HUCIOJIb-
30BaH /ISl TIATAHUS JIFOJIEH WITH )KUBOTHBIX.

- IToaroToBka MOYBHI K CIEAYIOIIEMY IOCEBY:
rociie coopa ypoxkasi HeOOXOIMMO TIPOBECTH pado-
ThI 110 BOCCTAHOBJICHUIO TUIOI0PO/IUS ITOYBBI U TIO]I-
TOTOBKE €€ K ITOCEBY CIICAYIONIEH KyIbTYPHI.

CornacHo UCCIIEeIOBAHUSM, Oy OJTMKOBAHHBIM B
«Scientific Reports», ceBOoOOPOT 0Ka3bIBAET MOJI0-
JKUTEILHOE BJIMSHUE Ha XUMUYECKHE CBOWCTBA I10-
YBBI 1 MUKPOOHBIE COOOIIECTBA, YTO TOATBEPIKIaeT
€ro 3HaYUMOCTh JUIS YJIYYIIEHHUS KayecTBa IMOYBBI
U YCTOMYMBOCTH CEJIbCKOXO3IMUCTBEHHBIX CHCTEM
(Li, 2022). Kpome Toro, uccienoBanue, OmyoIuKo-
BaHHoe Ha ResearchGate, moguepkuBaeT Ba)KHOCTD
CEeBOOOOPOTA B PAa3BUTHH U COXPAHEHHUU CTPYKTYPHI
[IOYBBI, & TAK)KE B yIPABICHUN KPYTOBOPOTOM ITH-
TaTeJIbHBIX BEIIECTB U IoaBieHnu 0osesnei (Ball,
2005:557). Ot uccnenoBaHus MOATBEPIKIAIOT, YTO
CEBOOOOPOT SABISETCSH BaXKHOW NMPAKTHUKON B CEIb-
CKOM XO3SI/ICTBE, HAIIPABJIICHHON Ha YJIy4IlIEHUE Ka-
YecTBa MOYBHI U MOBBIIIIEHNE YPOKANHOCTH.

B pamkax wuccnenoBanust ObuT pa3paboTaH aj-
TOPUTM JJIsl YIIPABIICHUS CEIHCKOXO03SHCTBEHHBIMH
3eMJIsIMH, KoTophbli naTerpupyet [ MC-texHoioruu
C MOJIETIbI0 CeBOOOOpOTa. DTOT alIrOPUTM, OCHO-
BaHHBI HAa CHCTEMATHYECKOM IOAXOJE K TUIAaHH-
POBAHUIO CEJIbCKOXO3AMCTBEHHOU NIE€ATEIBbHOCTH,
MPEIoJIaraeT HKCIOJIb30BaHUE T'€OMH(OPMAIIMOH-
HBIX CHCTEM IS ONTHMHU3AIUN pacTpeesieHUs]
HCIIOJIb30BAHMS 36€MEJIbHBIX PECYpCOB, YTO IMO3BO-
JIIeT YBENMUYUTH d(PPEKTUBHOCTH M YPOKAHHOCTD
CEJIbCKOT'0 X0351CTBa.

MartepuaJibl 1 METOABI UCCIETOBAHUS

Wnterpatms 'MC B mpouecc nimaHUpOBaHUSA
CEJIECKOXO3AMCTBEHHON IESITEIbHOCTH I103BOJISET
TOYHO AHAJIN3MPOBATH U YUMUTHIBATH MHOYKECTBO
(akTOpOB, TAKMX KaK XapaKTEPUCTUKU MOYBHI,
KJIMMaTUUYECKHE YCIIOBUS, PACIIPE/IEIeHNE BOIHBIX
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PECYPCOB M UCTOPHIO MPEIBITYIIUX MOCEBOB. JTO
criocobcTByeT Oornee 3(h(eKTHBHOMY MPHHATHIO
peleHnii B OTHOLIEHWH CEBOOOOPOTa, KOTOPBIN
SBIISIETCSl KIIFOUEBBIM (DaKTOPOM B TOJUICPKAHUN
TUIOAOPOMS TIOYBBI U IMPEIOTBPAIICHUN HCTOIIE-
Hus nuTateabHbx BemtectB (Ghosh, 2022, Huang,
2021:1).

Opranmzamusi CeBOOOOpOTa Ha  CEIBCKOXO-
3SCTBEHHBIX 3eMiisix ¢ npuMeHeHueM [UC-
TexHoNoruid u TuaTdopmel, Takoi kak Google
Earth, npencraBinser co0oi KOMITJIEKCHBIN ITPOIIECC,
KOTOPBII BKIFOUACT B ce0s1 CIIETYIOIINE ITAITBI:

- AHanm3 3eMeNbHOrO yd4actka: Mcmombsys
I'NC u Google Earth, npoBoauTcst aHamu3 CBOWCTB
MTOYBBI, KITMMATHYECKUX YCIOBHIA U 3aKOHOAATEIh-
HBIX OTpaHMYeHHH. DTO MO3BOJIAET CO37aTh IMOA-
pOOHBIE KapThl 3eMENbHBIX YYAaCTKOB U OTIPEACITUTh
WX TPAHUIIBL

- Ompenenenue neiei U 3a1ad: 3a1aeTcs CTpa-
Terusi BO3ZCIBIBAHHUS KYJbTYp, BBHIOMPAIOTCS TEX-
HOJIOTUM W YCTaHaBIMBAaeTCS IUIAHOBBIA Tpaduk
paoor.

- Pa3zpaboTka cxembI ceBOOOOPOTA: COCTABIISICT-
Csl TIJIaH BPALICHUS KYJIbTYP, YUUTBIBAS OCOOCHHO-
CTH TIOYBBI M KITIMATA.

- BoiOop KynbTyp: BBIOMparoTCs KyJIbTYpPHI C
YYIETOM MX arpOHOMHYECKHUX TPEOOBAHHH U BO3ACH-
CTBHSI Ha IJIOAOPOINE ITOUBBL.

- Onpenenenue METO0B 00PaOOTKH ITOUBHIL: Pe-
1aeTcs, Kakue MeTOJIbI OyIyT MCIIONB30BaThCS IS
00pabOTKHU TMOYBHI, BKJIIOYAasl BCHAIIKY, KyJIbTHBA-
U0 U TIP.

- Pa3paboTka rutana moAKOPMKH U 3aIUTHI pac-
TEHUH: co37aeTcs IIaH yI00peHHs U 3allnuThl pac-
TEeHUI OT O0JIC3HEH U BPEIUTEIICH.

- [ImanupoBaHme CHCTEMBI MTONKBA: pa3padaThi-
BaeTcsd CUCTEeMa II0JINBA, 00eCIeuuBaromas ONTH-
MaJbHOE YBJIaKHEHHE PAaCTCHUH.

- Pa3paborka Orojpkera: onpenesstoTcs: PUHaH-
COBBIE 3aTPaThl Ha BCE ATAITbl YCTPOICTBA CEIBCKO-
X034 CTBEHHOI'O MPOU3BOCTBA.

- Peanmzanus mnaHa: BHITTONHSAIOTCS BCE 3aruia-
HUPOBaHHBIE Pa0OTHI B COOTBETCTBHU C pazpabo-
TaHHBIM TUTAHOM.

[Tpumenenue 'MC-Texnonoruii u maarGopmsl
Google Earth B aTux mporeccax Mmo3BoJIsIeT TOYHO
OTpEeNIeJINTh TPaHULBl IOJICH, MPOBECTH HX KaTa-
JIOTH3AIIMI0 M YHPaBIATh 3€MENbHBIMU pecypca-
MHu Oosee 3¢dexkTuBHO. DTO crocoOCTByeT Oonee
TOYHOMY ILJIAHUPOBAHUIO CEJIbCKOXO034MCTBEHHON
JeSITEIbHOCTH, YIYYLICHUIO YMPAaBICHUS ILIOJ0-
poI¥ieM TIOYBBI M ONTHMHU3AIMH HUCIIOJIL30BAHUS
CeNbCKOXO03SIICTBEHHBIX 3eMelb. CyIIecTBYeT psijl
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WCCIIeIOBaHNH, OMMCHIBAIONINX HMPUMEHEHHE STHX
TEXHOJIOTHHA JUIsI TOYHOTO OMpEJCNICHUs] TPaHUI]
noJjied W YJIyYIICHHs YHPABJICHUS CEJIbCKOXO3si-
CTBEHHBIMHU YTOJbSIMHU.

OnHO W3 WCCIeNOBaHHWW, OMyOIMKOBaHHOE B
MDPI, mnpencrapiser coOOH MOAXOJ K BbICIe-
HUIO TPaHMI[ PHCOBBIX IOJICH C HCIOJIb30BaHUEM
BBICOKOPA3pEIIAIONINX CITyTHUKOBBIX W300paxe-
HUM M KJIaccuUKalUU 3eMellb C IOMOIIBIO JaH-
HbIX SAR (Cunretnueckoro Aneptypsl Pagapa) ot
Sentinel-1. B aToM nccienoBaHuy UCIIONB30BAIHNCH
MOJIEJN HAa OCHOBE HellpoHHoMU ceTu U-net a1 BbI-
JICJICHUS] TPAHUI] CEIbCKOX03IHCTBEHHBIX YUYaCTKOB
(Wang, 2022:2342).

Hpyroe wuccrenoBanue, TakkKe OMyOIMKOBAH-
Hoe B MDPI, onuceiBaer ucroib30BaHue riry00Ko-
ro oOy4YeHHs Al OTpeieNieHUs] TPAHWI] CelIbCKO-
XO3SHMCTBEHHBIX TOJEH Ha OCHOBE HM300pakeHH
Sentinel-2. B paborte mpumeHseTcs HOBAaTOPCKUI
MOJXOJ K IETEKTUPOBAHHIO BHICOKOTO pa3pelIeHuUs
JUTSL BBISIBJICHHSI KOHTYPOB CEIIbCKOXO03AHCTBEHHBIX
MOJIeH, YTO MO3BOJISIET YIYYLIUTh MPOCTPAHCTBEH-
HOE pa3pelieHne BRIXOTHBIX JaHHBIX ¢ 10 M 10 5 M
(Masoud, 2020:12).

OTH W Apyrue UCCIeAOBaHUS MOATBEPKAAIOT,
yro 'C-texnonornu u matpopma Google Earth
MOTYT WTPaTh KIIFOYEBYIO POJIb B TOYHOM OTIpee-
JICHWW TPaHMIl TOJIeH, 4TO crocoOcTByeT Oojee

3¢ (HEeKTUBHOMY YIPABICHHUIO CEJIbCKOXO3sHCTBEH-
HBIMH 3E€MJISIMH ¥ TUIAHUPOBAHUIO CEIhCKOXO3SH-
CTBEHHOMH JI€ATEIBHOCTH.

ANTOPUTM BBIJICNIEHUSI KOHTYPOB  CEIIBCKO-
XO3SUCTBEHHBIX TOJeH ¢ mcmoib3oBanueM [MC-
texHojoruii u Google Earth MoxxHO ommcathb cie-
JIYIOIIIUM 00pa3oMm:

1. 3arpy3ka nzo0Opaxenust B Google Earth: He-
06XOI[I/IMO 3arpy3uTb CIIyTHUKOBBLIC CHHUMKHU CCJIb-
cKoxo3sicTBeHHBIX yroauii B Google Earth Pro u
HACTPOUTH MacIITad TaKuM 00pa3oM, 4TOObI TpaHU-
IIbI TTOJIEH OBLTM YE€TKO BHUJIHBL.

2. Brigenenue koHTypoB mojeit (puc.l): wuc-
monb3yst mHCTpyMeHT «llomuron» B Google Earth
Pro, ciemyer o0BecTH TpaHMIBI Ka)IOrO TOJS,
(bmKcHpys ero MmIomaab U IepUMeETp. ITO TTO3BOJI-
€T TOYHO ONPEACTHUTh pasMepbl U GOPMY KaKIOTro
TTOJIS.

3. CoxpaHeHHE KOHTYPOB MOJIEH: KaXKABIN BBI-
JIEJIEHHBIA KOHTYP TIOJIA CIEIyeT COXPAHNUTH B BUIE
oTAenbHOTO (aitna B Qopmare, COBMECTUMOM C
rporpaMmMamMu 00pabOTKU T€OJaHHBIX (HAIpPUMED,
KML).

4. Coznanue KaTayiora 1mojen: Heo6XoIuMo co3-
JIaTh KaTajor, B KOTOPOM OYyT XPaHHUTHCS JaHHBIC
0 Ka)XJIOM T10J1e, BKITI0Yast HOPSAKOBBII HOME, TUIO-
aap, EPUMETP, CTaIUI0 CEBOOOOPOTa U APYTrHe
XapaKTePUCTUKH.

Pucynoxk 1 — BrieneHnue rpasuil mMoJiei ¢ yka3aHuEM MapaMeTpoB
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5. 3arpy3ka ¢aiiioB B mporpammy it 00padoT-
KM T€0/IaHHBIX: [TOJIyUYeHHbIC (PaiiyIbl CIICAYET 3arpy-
3UTh B CHEIHAIM3UPOBAHHYIO MPOTPAMMYy, HAIMPH-
mep QGIS, s nanpHelero ananmsa.

6. Ananu3 ¢ nomomisto uaaekca NDVI (puc.2):
B QGIS wmoxHO wucnonb3oBaTh uHAeKC NDVI
(Normalized Difference Vegetation Index) st ana-
JIN3a YPOBHS 3€JICHOCTU U 3J0POBBSI PACTUTEIHHO-
CTH Ha Ka)JIOM II0JIe.

7. JIOTIOMHUTENBHBIN aHAIM3 JAHHBIX: MOXKHO
TaKKe MPOAHAIU3UPOBATH JPyTHE JTaHHBIE, TaKHe
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Dsas B x|™ > & [2%
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Kak mH(pOpMaIMsa 0 ToceBax U 00paboOTKe IMOYBHI,
JUTSL OIICHKH A((EKTUBHOCTH HCIIOJIb30BAHUS YTO-
AH.

8. OnTumu3anys UCHOJIb30BAHUS 3€MEJb: HC-
nons3oBanue Google Earth n nagexca NDVI mo3Bo-
JSIeT KOHTPOJIMPOBATH COCTOSHUE PACTUTEIBHOCTU
Ha TIOJIIX M OLICHUBATh d(PPEKTUBHOCTH MCIOIB30-
BaHUS CEJIbCKOXO3SWCTBEHHBIX YTOAMA B paMKax
ceB0000OPOTa, YTO CIIOCOOCTBYET ONITHMH3AITUHN HC-
MOJIL30BaHUS 3eMEJIb U MOBBIIICHHIO 3()(HEKTUBHO-
CTH CEITCKOXO03SHCTBEHHOTO IIPOU3BOJICTBA.
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Pucynok 2 — Anamu3 uaaekca NDVI B QGIS

Ilocne 3arpy3ku HCXOIHBIX CIIyTHHKOBBIX
canMKkoB B Google Earth Pro mist neneit arponomu-
YECKOTO HWCCIIEJIOBAHMS, TPOIIECC BBIJCICHUS Tpa-
HUL[ MCCIENYEMBIX CEIbCKOXO3SIIICTBEHHBIX MOJeH
Y CO3JIaHMsI MX KaTaJora MOXeT OBITh ONHCaH clie-
JYFOIIIUM 00pa3zoMm:

- Ilpouenypa BeLIeneHUs rpaHul nogei: Hc-
nonb3ys ¢ynkumonan Google Earth Pro, mposo-
JUTCST IETAIbHOE OTIpeeNICHHE TI'PaHUI] CEeIbCKO-
XO3SIUCTBEHHBIX MOJIEH. DTO JOCTUrAeTCsl MyTEM
BH3YyalIU3alMY U MOCIENYIOMEero 00Boa KOHTYPOB
KaXIO0ro IOJII Ha CIYTHUKOBBIX H300paXCHUSX,
YTO MO3BOJIAET MOJIYYUTh TOUHYIO T€OMETPUYECKYIO
nHGOPMALIMIO O TPAHULIAX MOJICH.

- Pa3pabotka karanora nosei: cozaercsi CTpyK-
TYpUPOBAaHHBIN KaTaJOT, BKIIOYAIOIINN B ce0s CBe-
JIEHUSI O KayKJIOM BBIIEJIEHHOM ToJie. B 3ToT Katanor
BHOCATCS JJaHHBIE, TaKU€ KaK IOPSIKOBBIM HOMEp
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M0JIl COTJIACHO KaJacTpy, IUIOIAib, NMEPUMETP, a
Taxke nHQOpPMAITHSI O TEKYIIEH CTaIuu CEBOOOOPO-
Ta U JpyTue pejeBaHTHbIE arpOHOMHUYECKUE XapaK-
Tepuctuku (puc. 3, 4, 5).

- UuctpymenTtsl n3amepenus B Google Earth Pro:
JUISL OIIpEeAENICHUs IUIOAAN M IMEepUMETpa IOoJIeH
UCTIOJIB3YIOTCS BCTPOEHHbIE MHCTPpyMeHTH Google
Earth Pro. 3mepenwne momaan u TUHAH OCYyIIIecT-
BIISIETCS TOCPEJICTBOM COOTBETCTBYIOLINX (DYHKIIMN
MPOrpaMMBbl, 4TO 00eCreunBaeT TOYHOCTh U HaJIeXK-
HOCTb MOJYy4YaeMbIX JaHHBIX.

- HayuHoe mpuMeHeHHEe JaHHBIX: COOpaHHBIC
JIaHHBIE MOTYT OBITh HCIIOJIH30BaHKI JJI TIPOBE/IE-
HUS pa3IMYHBIX arpOHOMHYECKHX HCCIEOBaHU,
Harpumep, s aHanuza 3QQGEeKTUBHOCTH 3eMIle-
MOJIb30BAHUS, OLEHKM YpPOBHS IUIOAOPOIUS TIO-
YBbl WJIA IUJIAHUPOBAHUS CEJIbCKOXO3SIICTBEHHBIX
pabor.
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OTOT METOAOIOTUYECKUI IOAXO0 K BBIACTICHUIO
TPaHMIIL MOJICH U CO3JIAaHHIO MX KaTalora ¢ UCIOb-
3oBanueM [UC-texnonoruii m Google Earth Pro
MIPEACTABIISIET COO0I BaKHBIN HHCTPYMEHT B COBpE-
MEHHOM arpOHOMHYECKOM YIPaBJICHUU U UCCIIEN0-
BaHUH, TIO3BOJISIFONINHN MTOBBICUTH 3P PEKTUBHOCTH U
TOYHOCTb arpapHoro IJIaHuPOBaHUS.

Pe3yabTarhl n 00cy:KI1eHue

B xone nccnemoBaHus OBUIN yCIICITHO IPUMEHE-
HBI METOJIBI TUCTAHITMOHHOTO 30HAMPOBAHUS 3EMITH
u I'IC-TexHoI0THHi, B YaCTHOCTH, MCIIOJIb30BaHUE
Google Earth Pro 1y1s BeISIBICHHSI TPaHHUL] HCCIIETY-
€MBIX CEJIbCKOXO3IMCTBEHHBIX MOjeil. CIyTHUKO-
BEIC JTAHHBIC TTO3BOJIMIIA TOUHO OMPEACIUTh CTAINI
pocTa KyJNbTyp Ha KaXJIOM II0JIe, YTO CTaJl0 OCHO-
BOH I pa3pabOTKH JIOJITOCPOYHOTO IIJIaHa CEBOO-
6opoTa. BaxXHOCTB ATOTO ITOIX0/1a TTOITBEPIKAAETCS
CYIIECTBYIOIIMMHU HCCIICOBAHUSIMU, KOTOPBIC Jie-
MOHCTPHUPYIOT YIy4IlIeHHe YpoxaiHOCTH 1 3 dex-
TUBHOCTHU MCIIOJIB30BAHUS 3€MEJb MPU BHEAPECHUU
MIPOTyMaHHBIX TUTAHOB CEBOOOOPOTA.

Cy1miecTByeT MHOKECTBO HCCIICOBAHUN U Ty-
OJMKaIuii, TMOMYEPKUBAIOIINX BaXHOCTH CEBOO-
Oopota B cenbckoM Xo3siicTBe. [IpuMepom MoryT
CIIY)XUTh CTaThbH, ONMYOJIMKOBAaHHBICE B JKypHaje
«Agronomy», B KOTOPBIX 00CYKJIAIOTCS pa3IMYHbIC
CTpaTeTHH CeBOOOOPOTA M WX BIUSHUEC HA YPOXKali-
HOCTh U YCTOMYUBOCTBH arposkocuctem. Jlpyrue
peIeBAaHTHBIC HCCIEAOBAHMS BKIIOYAIOT PabOTHI,
MOCBSAIIEHHBIE N3YYCHUIO BO3ACHCTBUS pa3InUHBIX
CETCKOXO3SIMCTBEHHBIX MPAKTUK HA TIOYBEHHOE
IJIOJIOPOIUE U YPOIKAHHOCTB.

Taoauua 1 — [lnan ucronbp3oBaHue 3eMEIbHBIX 3€MEITb

DT UCcCe0BaHus MOAYEPKUBAIOT 3HAYNMOCTD
KOMIUIEKCHOTO ITOAX0J1a K CEBOOOOPOTY, YUHTHIBA-
JOIIETO KaK arpOHOMUYECKHe, TaK U HKOJIOTHYECKHE
ACTIEKTHI JIJISl TOCTUKEHUS YCTOMYUBOTO PA3BUTHS B
CEJIbCKOM XO3SIMCTBE.

[lepcriekTrBHAsT MoOJzieNb CEBOOOOPOTA, Tpe-
CTaBJICHHAs B TA0JIMIIE |, OTpaskaeT IJIaH UCIOJIb30-
BaHUS PAa3INYHBIX KYJIBTYp Ha CEITbCKOXO3SHCTBEH-
HBIX MOJISAX B TEUEHUE MATHIIETHETO Nepruoia. IToT
MOJIXOJ] SBJSIETCS YaCThIO YCTOMYUBBIX arpOHOMHU-
YeCKUX MPAKTUK, HAMIPABJIEHHBIX HA ONTHMHU3ALIUIO
WCTIONIb30BaHMsI 3€MENbHBIX PECypCOB W YIIydIlle-
HUE yPOKANHOCTH.

- [Maposas cragus (Ilap): Ilepmon, xorma moire
HE HCIOJIb3YETCs JJIs BBIpAlllMBAaHUS KYJIbTYp. JTO
CMOCOOCTBYET BOCCTAaHOBJICHHIO TLTOMOPOMUS TIO-
YBBI, YMEHBIIAET 3aCEIEHHOCTb BPEIUTESIMH U 00-
JIE3HSAMH, a TAK)KE YBEIIMYUBACT COZAEpIKAHNE Opra-
HUYECKHX BEIIECTB B MOYBE.

- BrlpammBanne 03uMBIX KyJbTyp: O3uMmble,
TaKuMe Kak MIICHWLA WIA POXKb, OOBIYHO CEIOTCS
OCEHBIO U COOMPAIOTCS JIETOM CJIEAYIOMIETO Toja.
OHu oMoraroT NOAJEPKUBATh CTPYKTYPY ITOUBHI U
YMEHBIIATh 3PO3HIO.

- SIpoBbie KynbTYpbl: KyIbTyphI, KOTOpBIE CEIOT
BECHOH M COOMPAIOT JIETOM WM OCEHBIO TOTO JKE
roja. SlpoBele KynbTypbl, TakKHe KaK SYMEHb WIIH
0Bec, MOMOTAIOT Pa3HOOOPa3UTh CEBOOOOPOT U CHH-
JKAIOT PUCK pacIpoCTpaHEeHHs OOJIe3HEeH U BpeIuTe-
JIen.

- BeipamuBanne kykypy3sl: Kykypy3a oObI9HO
TpeOyeT 3HAYUTENBHBIX KOJWYECTB YAOOpPCHUH H
BOJIBI, HO TaKXe CTIIOCOOCTBYET yIyUIICHHIO CTPYK-
TYpBbI OUBBI U €€ IIOA0POAUSL.

Ione/rox 2023 2024 2025 2026 2027
1 Iap O3umble SlpoBrie Kykypysa SlpoBrie
2 O3umble SpoBbie ITap SpoBbie Kykypysa
3 SlpoBblie Kykypyza O3umble Slposbie [ap
4 Kykypy3a O3umbIe Sposbie [ap Spossie

Ora MoJieNb ceBOO0OpPOTa CHOCOOCTBYET IMOJI-
JICPIKAHUIO TUTOIOPOJIHSI TIOUBBI, YMEHBIICHUIO 3a-
BUCHMOCTH OT XUMHYECKHUX y10OpEHUI U IeCTHIIN-
JIOB, a TaK)Ke YIy4llaeT YpoKallHOCTh Onaromaps
pa3HooOpa3nio BHIpAIIMBACMBIX KYyJBTYp. Takoi
MOJIXOJT YYHUTHIBAET 3KOJOTHYECKUE, SKOHOMHYEC-
CKHE U COLMAIBHBIC aCMIEKTHI CEJIbCKOTO XO3SHCTBA,
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YTO SIBJISICTCS KJIFOUEBBIM (DAKTOPOM YCTOWYHBOIO
pa3BUTHSL.

3akjoueHne

JlanHOoe wWccaenoBaHWe MOATBEP)KAAET 3HA-
YUMOCTh M TpakTH4eckyio mnpumeHumocts ['MC-
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TEXHOJIOTUN U JAHHBIX AUCTAHLHUOHHOTO 30HIUPO-
BaHMSI 36MJII B KOHTEKCTE CEJIbCKOTO XO3SHCTBA,
0COOCHHO B 00JIACTH TUTAHUPOBaHUSI ceBOOOOpOTa
U YIPaBICHUS CEIbCKOXO3SHUCTBEHHBIMH YTOIbSI-
Mu. Pe3ynbTarhl ucciaenoBaHus AEMOHCTPUPYIOT,
YTO MPUMEHEHNE ITHX TEXHOJOTHH CIOCOOCTBYET
MOBBIIICHUI0 3(P(PEKTUBHOCTH arpapHOro IMPOU3-
BOJICTBA, YIIYUIIICHHUIO YIIPABJICHUS arpapHBIMHU pe-
CypcaMy U MOJJCPKAHUI0 YCTOUYUBOCTH arpodKo-
CHCTEM.

CoueTanue CyTHUKOBOI'O MOHUTOPUHTA U aHa-
muza ['MC oTKphIBaeT HOBBIE BO3MOXKHOCTH JIJISI
Pa3BUTHUS KOMIUIEKCHBIX U MHTETPUPOBAHHBIX MOJ-
XOJIOB B CETTLCKOM XO3MCTBE. ITO BKIIFOYACT B ceOs
BO3MOXHOCTb MHTETPALIMU C MIEPEIOBBIMU arpoTeX-
HOJIOTHSIMH, TAKUMH KaK TOYHOE 3E€MJIC/ICITUC U aB-

TOMATU3UPOBAHHBIC CUCTEMBI ympaBieHus. Takum
00pazoM, NMaHHOE WCCICIOBAHWE BHOCHUT Ba’KHBIM
BKJaJ B PAa3BUTUEC CEIbCKOXO3SMCTBEHHBIX HAYK,
obecrieunBas OCHOBY ISl MATbHEHIIIETO WU3YUCHIS
U ONTUMU3ALUU arpapHOro CEKTOopa.

3HaYUTENBHBINA ToTeHITHAN HHTEeTparuu [ IC
u /133 B arpoHOMHUYECKUE MPAKTUKU MHOTAUYEP-
KHBAeT BAXXHOCTh ITHUX TEXHOJIOTHH IIJIST COBpE-
MEHHOTO CEJILCKOTO XO03sgicTBa. McciaemoBanue
MPEeIOCTABISICT IEHHBIC NaHHBIE, KOTOPBIE MO-
r'yT OBITh UCIIOJIb30BAHBI aTPAPHBIMU CIICI[AAIIH-
CTaMH, YICHBIMH M JKOJIOTaMH IS pa3padoTKu
3(PeKTUBHBIX CTpaTeruil yIpaBICHUS 3EMeEllb-
HBIMH pecypCcaMH, IOBBHIIICHUS YPOXKAWHOCTH
U TOAJCPKAHUS YCTOMYUBOCTU CEIbCKOXO3SIH-
CTBEHHBIX CHCTEM.
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UCCAEAOBAHUE KAMEHHOTO FAETYEPA MOPEHHbBIN
r’EOON3UYECKUMUN METOAAMUA

[A0GaAbHblE  KAMMATMUECKME W3MEHEHUSI BAMSIOT HA 3KOAOTMUECKYI0 CUTyauuio TOPHbIX
TEeppUTOPMIA, MOABEPIKEHHDBIX BO3AEMCTBUIO KPUOrEHHbIX MPOLLECCoB. B HacTosee BpeMs NpomucxoaaTt
3aMeTHble M3MeHeHUs Kpuocdepbl rop, pacTeT PUCK OMACHbIX SBAEHWI, CBS3aHHbIX C AerpaAauuven
AEAHUKOB M BeYHOM Mep3A0Tbl. OAHOM M3 (DOPM FOPHOrO peAbeda 9BASIOTCS KaMeHHble rAeTYepbl,
KoTOpble 06pasyloTCsl B 30HEe Pa3BMTUS BEYHOW MEP3AOTbI U COAEpXKaT BOAy B TBepaon case. B
YCAOBMSIX MOTEMAEHMNS KAMMATa KaMeHHbIE FAeTUYEepbl MOFYT CTaTb MCTOUYHMKAMM CEAEBOM OMACHOCTH,
a 06beM COAEpIXKALLErocs B KAMEHHbIX FAETHYEPaX AbAQ SIBASIETCS BOXKHbIM PECYpPCOM 3aracoB BOAbI U
UrpaeT ONpeAEAeHHYIO POAb B PEMMOHAABHBIX TMAPOAOrMYeckmx npoueccax. CoraacHo noacyetam, B
ropax Mae Aaaray umeercs 504 AaHHbIX reoMOPgOAOrMUeCcKnx 0oO6pasoBaHms. B ctatbe npmBoasTcs
pe3yAbTaTbl MPEABAPUTEABHOM OLIEHKW CTPOEHWS KaMeHHOro rAetyepa MopeHHbI (A0AMHA P.
YAakeH Aamatbl, CeBepHblii TsaHb-LLlaHb) ¢ nomoulbio reounsnyecknx MeTtoAoB. Ha ocHoBe AaHHbIX
HabaloaeHuin  Kasruapomera Ha MeETEOpOAOrMYeckor cTaHumu boabwoe AamatuHckoe O3epo
NPMBOANTCS KAMMATM4YecKasl XapakTepucTuKa parioHa WMCCAeAOBaHMiA. [1okasaHo, 4TO cpeaHss
Temnepatypa BO3AyXa 3a TEMAbIM Mepuos yBeAnumBaeTcs co ckopoctbio 0,1°C/10 AeT , Ccymmbl
OCAAKOB 3a HOSOpb-MapT YBEAMYMAMCb HE3HAUYMTEAbHO (neproa HabAloaeHun 1932-2022 rr.).
MeToaamu anektpoTtomorpadun (ctaHums Ckana-64) u anekTpopasBesku (reopasap Mala) yaarocs
OUEHUTb CTPOeHWe (PPOHTAABHOM YaCTU M 3aMaAHOM AOMACTM KaMeHHOro raetyepa. [oAyyeHHble
pe3yAbTaTbl yKa3blBaIOT HAa HAAMUME AEASHBIX SAEP, YCTAaHOBAEHHBIX MO BbICOKMM 3HAUEHUSIM Y AEABHOTO
COMPOTUBAEHUS. BbISIBAEHbI 30HbI MEP3AbIX KAaMEHHO-AEASAHbIX OTAOXEHWI W TaAblX OOBOAHEHHbIX
y4acTKOB. [1OCTPOEHbl reosAekTpuyeckme WM reoAormyeckne paspesbl. Pe3yAbTaTbl BbIMOAHEHHbIX
MCCAEAOBAHUI TMOATBEPXKAQIOT paHHWE MPEANOAOKEHWNS O HAAMUMKM OOAbLUIMX OOHLEMOB BOAbI,
aKKYMYAMPOBAHHOM B TEAE KAMEHHOrO rAeTyepa.

KAtoueBble cAOBa: KaMeHHbIN rAeTyep, CTpoeHue, reoursnyeckme MeToAbl, MPOUAN, AeAdHbIE
9APQ, KAMEHHO-AEASHBIE OTAOXKEHMS.
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Investigation of the Morenny rock glacier by geophysical methods

Global climate changes affect the ecological situation of mountain areas exposed to cryogenic pro-
cesses. Currently, there are noticeable changes in the cryosphere of the mountains, and the risk of
dangerous phenomena associated with the degradation of glaciers and permafrost is growing. One of
the forms of mountainous relief is rock glaciers, which are formed in the zone of permafrost develop-
ment and contain water in the solid phase. In a warming climate, rock glaciers can become sources of
mudflow hazard, and the volume of ice contained in rock glaciers is an important resource for water
reserves and plays a certain role in regional hydrological processes. According to calculations, there are
504 geomorphological formations in the lle Alatau mountains. The article presents the results of a pre-
liminary assessment of the structure of the Morenny rock glacier (Ulken Almaty River valley, Northern
Tien Shan) using geophysical methods. Based on observational data from Kazhydromet at the Big Almaty
Lake meteorological station, the climatic characteristics of the study area are given. It is shown that the
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average air temperature during the warm period increases at a rate of 0.1°C/10 years, the amount of
precipitation for November-March increased slightly (observation period 1932-2022). Using electrical
tomography methods (Skala-64 station) and electrical prospecting (Mala ground penetrating radar) it
was possible to assess the structure of the frontal part and western lobe of the rock glacier. The results
obtained indicate the presence of ice cores, established by high resistivity values. Zones of frozen rock-
ice deposits and melt water-saturated areas were identified. Geoelectric and geological sections were
compiled. The results of the studies confirm the earlier assumptions about the presence of large volumes
of water accumulated in the body of the rock glacier.
Key words: rock glacier, structure, geophysical methods, profiles, ice cores, rock-ice deposits.
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MopeHHbIit Tac raeTyepai reopnsmnkanbik dAiCTepMeH 3epTTey

KahaHAbIK, KAMMATTbIH ©3repyi KpPUOTreHAIK MpouecTepre YiiblparaH TayAbl aniMaKTapAblH
DKOAOTUSIABIK, XKaFaarblHa acep eTeai. Kasipri yakbITTa TayAapAblH KprocdepacbiHAa anTapAblKTai
e3srepicTep 6alKaAyAa, MY3AbIKTAp MeH MOHI TOHAAPAbIH AerpaAaumscbiHa GarAaHbICTbl KayinTi
KYObIABICTAPAbIH Kaymi apThin KeAeai. TayAbl peabedTiH 6ip Typi — MOHIi TOH Aamy aiMarbiHAQ
namaa GOAFaH eHe KaTTbl (hazaha Cybl 6ap Tay >KbIHbICTAPbl MY3AbIKTapbl. KAMMATTbIH >KbIAbIHY
JKarAaMblHAQ TaC MY3AbIKTapbl CeA KaymiHiH Ke3aAepiHe alHaAybl MYMKIH, aA Tay >KbIHbICTapbIHbIH
MY3AbIKTapblHAAFbl MY3AbIH KOAEMI CY KOPbIHbIH MaHbI3Abl PECYpPCbl 60AbIN TabbIAAbI XKOHE aiMaKThIK,
rMAPOAOTUSIABIK MpoLecTepAe GeAriai pea atkapaabl. Ecentep 6orbiHwa Iae AaaTaybl TayAapbiHAa 504
reomMopoAOTrUsIAbIK hopMaLms 6ap. Makarasa reomnsnKanbIk 9AICTEPAI KOAAAHA OTbIPbIN, MOpeHHbIit
»KapTac My3AbIFbIHbIH (AAMaTbiAaFbl YAKEH e3eHiHiH, aHFapbl, COATYCTiK TaHb-LLIaHb) KypbIAbIMbIH
aAAbIH ana Garanay HaTvKeAepi GepiareH. «YAKEH AAMATbI KOAI» METEOPOAOTMUSIAbIK, CTAHLMSICbIHAAFbI
KasrnapomeTTiH 6akblAay AepekTepi HerisiHAe 3epTTeAeTiH ayMakTblH KAMMATTbIK, CMMATTamachl
KeATipiareH. JKbiAbl Ke3eHAe ayaHblH opTawa Temnepatypacbl 0,1°C/10 KbIA KbIAAAMABIKMNEH
YKOFapbIAAMTbIHbI, Kapalla-HaypbI3AaFbl XKaybIH-LIALLbIH MOALLEPI a3Aan eCeTiHi kepceTiareH (6akbiray
KeseHi 1932-2022 »xK.). IAeKTpAik Tomorpadus (Ckara-64 cTaHUMSCbI) XXaHe 3AeKTp 6apAaay (Maaa
JKepre eHeTiH paaap) 8AICTEPiH KOAAAHA OTbIPbIN, Tay >KbIHbICTaPbIHbIH, MY3AbIKTapbIHbIH (PPOHTAAbAbI
6OAiri MeH 6aTbIC GOAIriHIH, KYPbIAbIMbIH 6aFarayFa MyMKIHAIK GepAi. AAbIHFAH HOTMXKeAep >KOFapbi
KEAEpPri MOHAEPIMEH aHbIKTaAFaH My3 e3eKTepiHiH 6ap ekeHiH kepceTeAi. My3 KaTKaH Tay >KbIHbICTaphbl
MeH epireH cybl 6ap >KepAep arMakTapbl aHbIKTaAAbl. [€03AEKTPAIK XKBHE FeOAOTMSAbIK, YHaCKeAEp
CaAbIHAbI. 3epTTeyAepAIH HBTMXKEAepi Tay >KbIHbICTapbIHbIH, MY3AbIKTapbIHbIH, AEHECIHAE >XMHAAFaH
YAKEH KOAEMAETi CyAblH 6OAYbI TypaAbl BypbiHFbl 60AKaMAAPAbI PacTalAbl.

Ty#iH ce3aep: Tac raeinyep, KypblAbIMbl, Freodur3nKabikK, dAiCTePi, NpoduAbaepi, My3 e3ekTepi,
Tac >KbIHbICTAPbI-MY3Abl KEH OpbIHAAPbI.

BBenenne

I'mobGanbHBle KIMMAaTHYECKHE M3MEHEHHS BIH-
SI0T Ha HKOJOTMYECKOE COCTOSIHHE TOPHBIX JaH/-
mayToB, TOJBEPKEHHBIX BO3JCHCTBHIO KPUOT'CH-
Heix mporieccoB (Hock et al., 2017:137; Hoelzle,
2019: 110). [erpamamus oneeHEeHNs, COKpaIICHAE
CHEKHOTO ITOKPOBA, TassHUE BEUHOW MEP3JIOTHI BbI-
3BIBAIOT W3MEHEHUsS! THPOJIOTHUYECKUX MPOIIECCOB,
CIIOCOOCTBYIOT Pa3BHUTHIO OIACHBIX HPHUPOIHBIX
IIPOLIECCOB U sIBIEHUI. B Hacrosiee BpeMst ume-
€TCsl MHOTO TyOIHKaIuii, 0COOEHHO 3apyOeKHBIX,
CBSI3aHHBIX C PACHpPOCTPaHEHHEM U CTPOCHHEM
KPHOTEHHBIX 00pa30BaHHN BBICOKOTOPBS — KaMEH-
HeIx riaetuepoB (KI') u ux posbio B penbedoodpa-
30BaHMU H Tuaponorndeckom Iwkie (Leopold et

al., 2011; Hausmann et al., 2012; Bolch, Gorbunov,
2014;Eriksen et al., 2018; Jones et al., 2019; Kaib
et al., 2021; Wagner et al., 2021; Tutkos, 1989;
I'opOynoB, I'opOyHoBa, 2013; 'ananwus u ap., 2017;
HpsixoBa u ap., 2020; XKentenkosa u ap., 2018a;
Kenrenkoa u np., 20206). Marepuansl JaHHBIX
HCCIIEIOBAHUI TO3BOJISIOT CACNAaTh BBIBOJ, YTO
obmree yucie KI' B pa3nuuubIx paifoHaX MHUpa pac-
TET, YBEIMUUBAETCS CKOpocTh ABmxkeHus KI', Bo3-
HuKaoT TexHoreHHele KI', pacTer uMX omacHOCTh
JUIST HACEIICHHSI M XO3SHMCTBEHHON HesTEIbHOCTU
KaK MOTCHI[UAJIbHBIX MCTOYHUKOB (DOPMUPOBAHUS
CEJICBBIX Macc.

[To coBpeMEHHBIM TIPE/ICTABICHUSIM, KAMCHHBIC
rIIeT4epsl — 3T0 (opMbl penbeda B BUJE JOMACTHBIX
WM SI3bIKOOOPA3HBIX TET BEYHOMEP3JIOTO0 MaTepH-
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aJla, HACHIIIEHHOTO BHYTPEHHUM JIBJOM HJIM JIMH-
3aMHU JIbJI, CIIOJI3AI0IINE 110 CKIIOHY WM B JIONIUHY
BeieacTBHE AedopManuii Jibaa, COACPIKAIIErocs: B
nux (CopOyHoB, Tutkos, 1989; Jones, 2019). Cy-
LIECTBYET HECKOJIBKO HMHOE OIpelesicHHE KaMeH-
HBIX TJICTYEPOB B CBSI3U C OOJIBIIION POJIBIO BEPXHE-
ro crosi: KI™ mpencraBisiroT co0oii hopmeI pernbeda,
COCTOSIIIME M3 CIUIONIHOTO TOJICTOTO CJIOSI CE30H-
HOMEP3JIOro 00J0MOYHOTO Marepuana (aKTHBHBIN
CIIOi), TIOKPHIBAIOIIETO IMEPCHACHIIICHHBIE JILIOM
00JJOMOUHBIN MaTepuan win ducThidi nen (Berth-
ling, 2011; Bonnaventure and Lamoureux, 2013).
[ToBepxnocTs KI' mokpeiTa anbnuiickoil pacTUTENb-
Hocthio (CeBepckuii, 1989).

[Tockonbky KI' MeHee moaBep:keHbl BbITauBa-
HUIO MPH NOBBIIICHUN TEMIIEpaTyphl BO3AyXa, YeM
JIeZl OTKPBITON MOBEPXHOCTH JICIHUKOB, OHH MOTYT
paccMaTpUBAaTHCS KaK XpaHHUJIHILA 3aI1aCOB MPECHON
BOJIBI, HaxossmIeicss B Buae apaa (Wagner et al.,
2021). Breicokoe conepaHue Jbaa SIBISETCS MPH-
qUHOW WX MoOmipHOCTH: ABmxkeHue KI' ocymiect-
BIISIETCSI TJIAaBHBIM O0pa3oM 3a CUeT IJIaCTHYECKUX
nedhopmanmii pauctoit Tommu (I"opOyHOB, 1979;
Hausmann et al., 2012; Kééb et al., 2021). Cxopoctb
WX MOCTYIATEIHLHOTO JIBUYKCHUSI U3MEHSIETCSI OT He-
CKOJIbKUX CAaHTUMETPOB J0 MHOTHUX METPOB B T'O.
CKopoCTh TepeMelieHusi OTACTbHBIX IyHKTOB Ha
nosepxHocTH camux KI' cymiecTBeHHO BbIIIE CKO-
POCTH TOCTYNATEIBHOTO JIBHKCHUS €ro (ppoHTAaIb-
HOTO YCTYyIa.

Wzyuenne CTpOCHUSI KaMEHHBIX TJIETYEPOB
KpaifHe 3aTpyHEHO BCIICACTBUE TPYIHOCTEH C pyy-
HOM mpoxojakol myphoB U TeM OoJiee CKBAKHUH.
[nst uccnenosanusi BHyTpeHHero ctpoenus KI' mu-
POKO MPUMEHSIOT reo(U3ndecKue MeToJbl. Tak, ¢
MTOMOIIBI0 KOMIUTEKca anekrporomorpaduu (I7T),
ceiicMOpa3BeIK U TeopauoIOKAIIMOHHOTO 30H 11~
posanus (I'PJI) momyuenst qannsie o crpoennu KI' B
Anpnax (Maurer, Hauck, 2007; Hilbich et al., 2008;
Hausmann et al., 2012; Emmert, Kneisel, 2017),
xpebre Kosopano, CHIA (Leopold et al., 2011).
Mertonbl J1eKTPOPa3BEAKH IIPUMEHSUIUCH IIPU HC-
cnenoanuu KI' Ha Anrae u Cubupu (baxus, JIbiT-
kuH, 2018; HpsxoBa u ap., 2017a; HpsixoBa u ap.,
202006). KoMIuieke coBpeMEeHHBIX TEXHOIOTUH ObLI
HCIIOJIb30BaH AJIS1 OLIEHKU MOIIHOCTH MEP3JIBIX I10-
pox B Mne Anatay (I'ananun u ap., 2015a; lananun
u ap., 20176; XKenreaxosa u np., 2018a; XKenren-
KoBa u Ap., 20200). OnmyOnuKoBaHHBIE MaTepHAaIbl
3apyOCIKHBIX HCCIECIOBAHUI CBUACTEILCTBYIOT O
TOM, 4TO Ha (JOHE COBPEMEHHBIX KIMMAaTHUYECKUX
M3MEHEHUH NPOMCXOAAT 3HAYUTENbHBIC H3MEHE-
HUSL CTPOCHMS M (U3MUYECKUX CBOMCTB KaMEHHBIX
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[JIETYEPOB. YMEHBIIAECTCS KOIUUYECTBO TPYHTOBOTO
JIbJia, 3HauuTeNIbHbIe 00beMbl KI' HaxoasaTcs B Ta-
JIOM COCTOSIHUH.

Ilenv uccneoosanusn

C nomoIipio reopu3nuIecKux METOI0B BbISBUTh
0COOEHHOCTH BHYTPEHHETO CTPOEHHS KaMEHHOI'O
riieryepa MOpPEHHBIH, pacIoyIOKEHHOIO B JIOJUHE
p. Yaken Anmatsel (ceBepHbBIN CKIIOH xpeOTta Uie
Anaray). Jlannsiit KI' npesicrasisier uHTEpecC ¢ To4-
K1 3pEHHsI TCOKPHOIOTHUYECKUX OIACHOCTEH 1 aKKy-
MYJISILIUY BJIary.

Paiion uccneoosanuii

Cornacno nosicueram (I'opoynos, 1979), B ro-
pax Une Anaray mmeercs 504 nanHbeix oOpa3zoBa-
HUS, U3 HUX aKTUBHBIX 429 1 75 npeBHUX (HCAKTUB-
HBIX). B Gacceitne p. Ynken AnMatsl HaOmonaeTcs
9 kpynsbix akTuBHBIX KI', OIUH W3 KOTOpBIX, Ka-
MEHHBIN rieT4ep MOpEHHBIH, pacloIoKEH B 5 KM
1okHee bosbiioro AJIMaTMHCKOTO 03epa B MHTEP-
Baje BbicoT 3000—3400 M (puc. 1). yimua KI' Mo-
pennsrid 1200 M, MakcuMabHas MTUPUHA B HIDKHEH
gactd 980 M, cpeansis — 800 M, momans 0,980 kB.
kM (I'opOynoB, Tutkos, 1989). ®ponTanpHas 4acTb
0OpBIBAETCS OCHIMAIOIIMMCS YCTYIIOM BBICOTOH 50
M. Ha moBepxHOCTH XOpOIIO BBIPAXKEHBI Bajbl H
pycinooOpazubie 10x0uHbl. COBPEMEHHBIN IJIeTUep
MepeKphIBacT 0oJiee IPECBHIM, HETTOABUKHBIN.

I'eonornueckoe oOciemoBaHWE MOKA3aio, YTO
B M3y4aeMOM pailoHe NpeoOiasaloT BBIBETpEIbIe
KpacHbIE U cepble OMOTHT-POTOBOOOMAHKOBEIE Tpa-
HUTBI, TPAHOJAUOPUTHI U CHEHUTHI, JTAIOIINE O0Jb-
10€ KOJIMYECTBO 00JIOMOYHOTO MaTepuana. OqHaKo
MPOAYKTHI WX Pa3pylICHUs] HE OJAronpHsITCTBYIOT
Pa3BUTHIO CKOJBKEHHUS CIOEB OTHOCUTENHHO JIPYT
npyra. XapakTepHO HaJIMYKME KPYITHOOJIOUHBIX Ka-
MEHHBIX Pa3BajiOB U TPYyO00OIOMOYHBIX OCHITIEH.

Knumarnueckue ycnoBust paifoHa pa3BUTHS Ka-
MEHHOT'O TJIeT4epa MOTYT OBITh OXapaKTePHU30BaHBI
Ha OCHOBE JaHHBIX METEOPOJIOTHYECKON CTaHIMH
bomemoe Ammaturckoe Ozepo (BAO), xotopas
pacnionoxkena Ha 500 M HMXKe s3bIKa TJeT4epa.
CpenHsisg ronoBasi, THBApCKast M aBTYCTOBCKAs TEM-
nepaTypsl Bo3ayxa 3a nepuoj 1966-2021 rr. coctas-
nsrot 1,7; muayc 8,5 m 11,4 °C, cCOOTBETCTBEHHO
(FocynapctBennsblit kagactp, 2022). AOGCOTOTHBIN
MHUHHUMYM TEMIIEpaTyphl BO3/AyXa B SSHBApE HAOIIO-
nancda B 1969 r. u cocraBun munyc 29 °C. I'onoBas
CyMMa OCaJKOB cocTaBisieT 820 MM, IpH STOM B HO-
sOpe-mapre Bbimagaet 180 MM. Y CTOHYHBBIN CHEX-
HBII TIOKPOB o0Opa3syercst K 1 HOSOpsI, pa3pyiiaercs
B cpeaneM 23 ampens. BolcoTa CHEXXHOro mokpoBa
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BecHOH B cpenHeM nocturaer 70 cm u 6oinee. Ilo
JIaHHBIM CHETOJIABUHHOM CTaHIMHU, B BepXoBbsix KI'
©XKErofHO HaOJII0JAeTCsl CXOJl JaBUH M aKKyMYyJs-
IIUS] CHECEHHOTO JJaBHHAMU CHeTa.

Co BTOPOI1 MOJIOBUHEI TPOLLIOTO CTOIETHS U IO
HACTOSIIEEe BpeMsl OTMEYAETCsl 3aMETHOE IMOTerIe-
Hue kiaumata. [lo nanaeim MC «BAOy, 3a nepuon
1966-2021 rT. TpEeHI0BOE YBEIHUEHUE CPEIHEN JIeT-
Hel remnepatypsl coctasisier 0,1°C/10 ner, a cpea-
Hel 3a HOsIOpb-MapT B ABa pasa Gombiue (0,2°C/10
net). IlonoxuTensHBI TpEeHA OTMEUYEH U Ha Tepe-
Basie JKocanbl-Kesen, rie cpennsis rogoBas Temie-
paTypa Bo3yxa B Ha4aJ bHBIN ITePHOJ] HAOIIOISHUH
(1973-1975 rr.) cocrarmsuia munyc 3,9°C (I'opOy-
HoB, HemoB, 1978), a 3a mocnexgane 20 net yBenn-
gymiach oT Munyc 2,2°C B 1997 r. no munyc 1,8°C B
2018 r. (CeBepckwuit, 2019).

KI" MopenHbIil pacniosioxeH B 30HE CIUIOIIHO-
TO pacmpoCTpaHEHHs] MHOTOJIETHEMEP3IIBIX TOPOI,
MOIIIHOCTB KOoTOpbIX gocturaet 100 m. Ha nepesaine
KocanmpikezeH MakcuMaibHasi TITyOWHA CE30HHOTO
NpoTauBaHMs yBenuumiach B 1,5 pa3a mo cpaBHe-
HUto ¢ mepuoaoM 1970-x rr. TemrepaTypa mopos
B CKBaXWHAX HaOmoJieHni 3a 20-neTHUN TIepUoj
noseicuaack Ha 0,2-0,5°C, 4To SBISETCS CIEACTBHU-
€M KIMMaTHYECKOTo TMOTEIUICHUs, U W3MEHEHUs
TEPMHUYECKOTO PEXMMa XapaKTEePHBI IS OOIBIIOTO
JManazoHa BBICOT M JiaHamagdros paiiona (Cesep-
ckuid, 2019).

MopeHHBIII OTHOCHUTCSI K NMPUWIETHUKOBBIM aK-
TuBHBIM KI', JBUXEHHE €ro HOCHUT IYJbCUPYIO-
muii xapaktep. HaOmroneHus 3a TWHAMUKOW Hau-
0oJiee akKTUBHBIX KaMEHHBIX TJIETYEPOB B Oacceiine
p. YikeH AnMaThl IMOKa3ai, 9TO CKOPOCTh Tepe-
MetieHui Ha noBepxHocTH KI' B oTneIpHBIC TOMBI
MOJKET JJOCTUTATh 3,2 M B T'OJl; B CPETHEM ITa CKO-
pocth 6mu3ka k 1 m/ron. [Ipoasmkenne GppoHTaIb-
HOTO YCTYIIa WJIET CO CKOPOCThIO OoT 19 mo 85 cm/
roa (Turtkos, 1979; I'opbyHoB, Tutkos, 1989). B
LIEHTPaJIbHOM YacTH riaeryepa MopeHHbIN CKOPOCTh
JIBUKEHUS cocTaBiisiia 1-3 m/ro, mo kpasm 0,5-1 m/
rox (Tutkos, 1979).

Jna KI' MopeHHBII XapakTepHO HaJIM4YUe JABYX
OCHOBHBIX CJIO€B: BEPXHETO, MOIIHOCTHIO OT 1,0 110
5-10 M, COOTBETCTBYIOIIETO MOIIHOCTHU ACSTEIBHO-
ro Closi, U HWKHEro — JIeJJOTPyHTOBOTrO. BepxHuit
CJIOM COCTOHUT U3 OOJIOMKOB, CPEIHHI THAMETp KO-
TOPBIX KoJeOercs B peaenax 10- 200 cm u 6ostee,
W 3arlOJHUTEINS, MPEICTaBICHHOrO IeOHeM, apec-
BOM, MEJIKO3eMOM. B OTKpBITBIX pa3pe3ax hcclieno-
BaTeNM HAOJIOAANM MHOTOJIETHEMEP3IYIO TOJIILY,
COCTOSIITYIO U3 TIIO, MEeOHS, IPECBEI U MEIKO3eMa,
CLEMEHTHPOBAHHOIO JBJOM pPa3IMYHOIO IPOHC-

xoxaeHns1. OTMeUeHb! JIMH3BI U CJIOW YHCTOTO JIbAa
(FopbynoB, Tutkos, 1989). V nogHoxus rieruepa
BBITEKAIOT PYUbH, U TaJble BOJIBI 110 JOKOUHAM CTO-
Ka JOCTUTa0T boJbIoro AJIMaTHHCKOTO 03epa.

Pucynoxk 1 — Kamennslii rnetTuep MopeHHbII Ha CHUMKE
Jlargncar (07.08.2021 r.) ¢ HaHECEHHBIME TPOQITSIMU
3oHaupoBanus A1-A2 u B1-B2

MaTepl/IaJ'[I)I U METOAbI UCCJICTOBAHUA

ITockonbky pydHass npoxonaka mypdoB u
OypeHHe KpYITHOTJIBIOOBBIX TPYHTOB BBI3bIBACT
00JIbIIME TPYAHOCTH, ISl U3yYCHHUS] CTPOCHUS Ka-
MEHHOTO TJIeT4epa MPUMEHEH KOMILIEKC 3JIEKTPO-
Pa3BEIOYHBIX METOJIOB — 3JIEKTPOTOMOTpadus
(OT) ¢ moOMOIIBI AIEKTPOPA3BEOYHON CTAHIIUU
«Ckana-64K15E» u reopaanoaoKaimoOHHOE 30H 11~
posarue (I'PJI3) reopamapom «Malay.

I'eo¢usuyeckas CyIIHOCTh METOJ]a TeOpPajuo-
JIOKAaIUM 3aKJII0YaeTcss B PErucTpaldyd CUTHaja,
OTPaXEHHOTO OT IPAHUI] CPEJI C PA3TUIHBIMU CBOM-
ctBamH. TakuMu rpaHHIIaMU pa3jiea CIIOEB SBIS-
FOTCs, HAIPUMEP, KOHTAKT MEXIy CYXMMHU M Blia-
TOHACBHIIIEHHBIMU TPYHTaM# (YpOBEHb TPYHTOBBIX
BOJI), KOHTAKThI MEX/Iy TIOPOJaMH PA3JIMYHOTO JIH-
TOJIOTUYECKOTO COCTAaBA, MEXTy MEP3JIBIMH 1 TaJIbI-
MU TPYHTaMHU.

B wuccnemoBaHusX, MPOBENCHHBIX B pa3HbIC
TOJbI B JIOJIMHE p. YJKEH AJMAathl, MPUMEHSINCH
crauiuu Mojenmn «Ckama-48» ([amanwH ©w ap.,
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2017). B 2015-2017 rr. meronom 3Ch (3oHa1MpOBa-
HHE CTAaHOBJICHUEM ITOJIS B OJIMKHEH 30HE) TTpOBeIe-
HO 00cJieoBaHNE KaMEHHBIX T1eT4epoB MopeHHbIN
n bypkyTTh, a Takke nepesanioB O3epHsbiif u XKo-
canbl-Kesen (Kenrenkosa u ap., 2020). OcobenHo-
CTBIO METOJA SIBJSICTCSI OOJbINast TIIyOMHHOCTD HC-
CleoBaHUuU — 10 2-3 KM, U, IO HALLEMy MHEHHIO,
MOTeps! 1eTAIBHOCTH.

B Hamem wuccrnenoBaHWUM TIIYOMHHOCTH WC-
cnenoBaHuit coctaBuia mnpumepHo 40 wm. llpu
W3MEPEHHSIX METOJIOM JJIEKTPOTOMOTpaduu  I1o-
CJIEIOBATEIBHOCTh MOJKIIOYEHUS 3JIEKTPOIOB CO-
OTBETCTBOBAJIAa CUMMETPUYHOU ycTaHoBKe Lllmrom-
Oepxe (AB_ =360M). 3azemyeHHE 3JICKTPOIOB
BEJIOCH C IOJUBOM COJICHOH BOJBI, YTO CHH3MJIO
COTIPOTHBJICHHUE 3a3eMJICHUH /10 MPUEMIIEMBIX 3Ha-
4yeHuH. MIHBEpCHIO TaHHBIX 3JEKTPO30HIANPOBAHHUS
[IPOBOJIMJIM B PAMKAX JIByXMEpPHBII MOJAEIEH C y4de-
TOoM perbeda B mporpamme Res2Dinv. Hawano u xo-
Her npoduiist, a Takke Habop TOUEK ¢ HHTEPBAJIOM
1 M 3amuCHIBAIUCH C MOMOIMIBIO T'€0JIE3UIECKOTO
obopynoBanus Trimble R9s B pexxume RTX. B pe-
3yJbTaTe IMOJyYEHBI Pa3pe3bl YIEIbHOTO AIIEKTPH-
yeckoro conporusieHus (YOC) no npoduisim (re-
O3JICKTpUYECKHe pa3pesbl). ['eopaanonokanmoHHOe
30HIMPOBAHKE MTPOBOJIMIIOCH TI0 TOMY K€ MPOQHITIO
A1-A2, uyTo u anekTpopaszBenka. FzmepeHus mpoBo-
Jick reopagapoM Mala Geoscience ¢ aHTEHHBIM
omoxom 50 MI', KOTOpHI TMO3BOJSAET IONYyYaTh
reoparoNIOKalMOHHOE pa3pe3bl rryOuHo# 10 30 M
P paspemnraroniei crmocoornoctu B 1 m. [l oOpa-
OOTKH MOIYYEHHBIX paiaporpaMM HCIOIb30BANaCh
nporpamma ReflexW. I'pad oOpaboTkm BKIIFOUAT B
ce0sl BBIYMTAHUE CPETHETO, YCHIICHHE MPOQUIIS 110
rIyOmHe | 3amanue penbeda. s naTepnperanun
JaHHBIX OBUIO MPHUHATO, YTO NopoAsl ¢ YOC Ooiee
100 xOM'M SBIAIOTCS JIBIOM WM OTJIOKEHUAMHU C
BBICOKUM conepxkanueMm Jbaa (baxwun, JIbITKUH,
2018).

Pe3y.]'leaTbl " 06cym11elme

Ha puc. 2 moka3aH reos’neKTpHuecKuii paspes,
MOJy4eHHBIH BO (poHTanbHON 30He KI' Mopen-
HbId. [Tpoduis anekrporomorpaduu Al-A2 npoTs-
XKEHHOCTBI0 600 M 3aJ105KEH MONIEPEK OCH IBUKEHUS
KI',Haunnasica B 3amajgHoil yactu KI' MopeHHbIi
(abc. BoicoTa 3057 M) U MOIHUMAJICS BBEPX, Iepe-
CeKasl TIOHMKEHUsI U TIOBBIIICHUsT penbeda, 10 oT-
metkn 3070 m.

Pa3zpes xapakrepusyercss 3HaUUTEIBLHON Bep-
TUKaJIbHOH M T'OPU30HTAIBHOW HEOIHOPOIHO-
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cTbio. ['OpH30HT HU3KOrO YAENHHOTO 3JIEKTPH-
yeckoro compotuBierus (YOC, 5-30 xOm-m)
aCCOIMUPYETCS C OBEPXHOCTHBIM CJIOEM YBIIaX-
HEHHBIX PBIXJBIX OTJIIOXKEHUH MOLIHOCTBIO 10 10
M u Oosiee. Huke 1o paspesy BBIJCISETCS CIOM
BBICOKOOMHBIX aHOMAaJIMM, KOTOPbIH UHTEPIPETH-
pyercs Kak KaMeHHO-JeAsHble oTioxeHus (ba-
xuH, JIsitkun, 2018). Ha puc. 2 oHH BBIIACICHBI
TeMHBIM 1BeTOM, YOC 6o0mee 100-160 xOm-Mm.
Bo3moxHo, MakcuManbHbele 3HaueHuss YOC xa-
PaKTEpU3YIOT CYIICCTBOBAHKME JIMH3 WU OJIOKOB
npma. Cro#l pasmensercs aHOMallmel TOHWKEH-
Horo YOC, KOTOpoe MOXKET ObITh OOBSICHEHO Ha-
JIMYAEM TaJIBIX OOBOJHEHHBIX OTJIOKEHUH. Morl-
HOCTb CJIOSI MEP3JIbIX MOPOJ UJIH, BO3MOKHO, b2
coctaBngeT 15-20 m.

B HmxHel yacTy puc. 2 IpuBeAeHa pagaporpam-
Ma oOcienoBaHus Ha HU3KoH vactote (50 M I'm).
3HauMUTENbHAS PA3HULIA B 3HAUCHUSX TUIJICKTPHUUE-
CKOH TIPOHMUIIAEMOCTH MPECHOTO JIbAA (€=3) M BOJBI
(e=81) maeT BO3MOXXHOCTHh MPOCIEIUTH TPAHUILY
TallbIX U Mep3ibix oTioxkeHuil. [lo nmanueim ['PJI
ompezeneHa TIyOMHA KPOBIH KaMEHHO-JIEISHBIX
OoTNIOKEeHUH. ['myOuHa 3ajeraHusi U3MEHSETCS II0
npo¢uitro, HO B cpefHeM cocrasisier 10-20 M, uTo
COOTBETCTBYET JaHHBIM 3JieKTpoToMorpaduu. Kak
MOKHO BHJIETh, B IIEJIOM KOHTYPBI MEpP3JbIX 00pa-
30BaHUil, HHTEPIPETUPOBAHHBIX 1O JaHHBIM 1 JIP3
n OT, coBmamaror.

Ha puc. 3 mnpexacraBieH Teo3lneKTpUUECKHUN
paspe3 3amajHoOi JIOMacTH KaMEHHOro IJIeT4epa
Mopennbiii. B oriauumne or (QpoHTaIBHOW YacTH,
OTYETJIMBO BBIAEIAETCS OJI0K MOIIHOCTEIO 20 M, OT-
JUYAIONINIICS MOBBIILICHHBIMU 3HaueHUsMU Y IC,
TOJIBKO B BEPXHEH 4acTH pa3pesa.

Huzkoe anekTpuueckoe conpoTUBIEHUE OCHOB-
HOM BHYTPEHHEN 4YacTH JIONMACTH TOBOPUT O HaJU-
YUU OTJIOKCHHUM C HU3KUM COJEP>KaHUEM JIbJIa WU
Jlake Tabix. Bo3moskHo, mpoduirs epecekaeT BHY-
TPUMOPEHHBIC KaHAJbI CTOKA.

[TomydenHple MaHHBIC MMO3BOJISIOT B IMEPBOM
NPpUOIVMIKEHUU OIIEHUTHh TE€OJIOTHYECKOe U TE€O-
KPHOJIOTHYECKOE CTPOCHHE (POHTAIBHOW 30HBI
U 3alajHoM JIONmacTu KaMeHHOro rierdyepa Mo-
pennslii. Ha puc. 4 u 5 mpencraBieHsl cTpa-
TUTpaduUecKre pa3pe3bl OTIACIHbHBIX dYacTel
rietyepa. XOpOIIO BBIACHSIOTCS OJOKM JbJa.
OcHOBHas ToJIIA OTI0XKEHUN MPEACTABIACT CO-
00#1 HeCOPTHPOBAHHBIA MaTEepUall ¢ Pa3JIUUYHBIM
COJlep>KaHUEM JIbJa B BUJE JIUH3, IPOCIOEB, UIH
ne] ¢ OONBIIMM coJepKaHueM 00JIOMOYHOTO Ma-
Tepuana.
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Pucynok 2 — ®oto kaMeHHOro rieTdyepa MOpeHHBIH 1 Te0dIeKTpUUeCcKHil pa3pe3 (GpOHTaIbHON 30HbI

3200,

31804

2160

3110,

3126

3100

A6C. OTMeTKa, M

o npodmtro A1-A2. ITo BepTukansHOit ocu — BeicoTa, M. [lIkana npencrasiser
YAENbHOE AMeKTpuieckoe conporusienne, Om-M. Hike — pagaporpamma
C HAaHECEHHBIMU KOHTYPaMU UHTEPIPETUPOBAHHBIX CIIOEB

giase NOKa/IbHbIE OCTaTKU KAMEHHO-/1eAHOT0
MmaTtepuana

TS5 -

BbicoKOOMHas aHoManus (AAPo KOHCoNUAALMK
nepsHoro matepuana)
I I [ [ ) I ([

827 1293 5108 20175 79673 314656 1242690 4907837
YAensbHOe 3NeKTPUYECKOE CONPOTHBEHNE, OM*M

Pucynok 3 — ['eosnexrprueckuii pa3pes 3amnaaHoi JIOMacTH KaMeHHOTo mietdepa MopeHHsIi 1o npoduno B1-B2
C TpaHUIIeH 3aJIeTaHus KPOBJIM KaMEHHO-JICSHBIX OTAKEHHH. [0 BepTHKaIbHOM 0CH — aOCOMIOTHBIE OTMETKH, M
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Pucynok 4 — CxemaTuueckuil reojoruueckuii paspes no npodumo Al-A2 Bo ppoHTaIbHON 001aCTH KAMEHHOTO
mietyepa MopeHHBIN. 1— Ce30HHOMEP3IIbIi 00JOMOYHBIN MaTepual; 2 — OJOKH Jibaa; 3— Mep3iias MOpeHa
WM HACBIIIEHHAS JIbJIOM HECOPTHPOBAHHAS TOJIIIA C BBICOKMM COJIEPIKaHUEM Jibaa; 4 —CaboNbANCThIe CYTITNHKN
U cyrmecH IpeBHero rieTyepa (?); 5 — HeCOpTHPOBaHHAS TOJINA OTIOKCHUN ¢ HU3KUM COofiepyKaHueM Jiba (?)

3120

afic. BucoTa, M

3100

Pucynok 5 — Cxemarnueckuii reoJorudeckuii paspes no npodumo B1-B2
Ha 3aI1aIHOH JIOTIaCTH KaMEeHHOTO IieTdepa MopeHHbIH. YCI0BHEIE 0003HAYEHHS CM. PHC. 4.

TpynHocTh mpeAcTaBiIsieT UHTEPIPETALUSI OT-
JIOXKEHUH, PACIIONIOKEHHBIX B HIKHEN 4acCTH pas-
peza Al-A2, mox Omokamu npaa. CorilacHo pa-
naporpamme, ¢ rryounsl 50 M, MecTaMu MeEHeEe,
HAYMHAIOTCS KOpPEHHbIE MOopoJibl. CKaJIbHBIA 3TO
CPYHT WU OTJIOXKEHUS 00Jiee APEBHETO KAMEHHOTO
rjeT4yepa — OPEACTOUT BBICHITH IPYTUMHU METO-
JIAMU.

B omiinume ot Marepuanos, NpeICTaBICHHBIX B
(Tananun u np., 2017), pe3yabTaTsl MPOBEAESHHOTO
HaMU 00cCIieZIoBaHUsI KaMEeHHOTO TieTdepa MopeH-
HBI ¢ MOMOIIIBIO KOMILJIEKCA DIICKTPOPA3BEIOUHBIX
METOOB TTOKAa3aJI0 HATMINE KPYITHBIX (110 20 M TOJI-
IIMHOHN W mupuHON 10 80 M) OJIOKOB JibJa U OoJjee
MEJKUX TuH3 apaa. OcHoBHas yacTth MaccuBa Kl ¢
BbICOKHM YODC HECOMHEHHO MpPEJICTaBIsieT COo00M
MEP3JIbIE OTIOKEHUS PA3TUIHOTO JINTOJIOTHIECKO-
r'0 COCTaBa C pa3HbIM coepxkaHueM Jibaa. [loka et
TOYHBIX JaHHBIX O TOM, 4YTO OJIOKH JibJa UMEIOT I'e-
HETUYECKYIO CBA3b C JICAHUKOM, PACIOJIOKEHHBIM
B BEPXOBBSIX, a TaKXKE MOATBEPKICHUN TOMY, UTO
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4acTh JibJla 00pa3oBaHa B pe3ysibTare MpocavyuBa-
HUSl TalbIX BOJ W TIOCJIENYIOIIEro 3aMep3aHus B
TeJIe rieryepa.

Taxxe BO3MOKHO, 4TO UMEHHO HaJIHM4Iue 00BOJI-
HEHHBIX OTJIOKEHUH CITOCOOCTBYET BRICOKOM CKOPO-
CTH JABIKEHUST 00JIOMOYHBIX MacC Ha TIOBEPXHOCTH
JIOTIACTH IO CPABHEHUIO C OCHOBHBIM MaccuBoM KT
[TockompKy craboIbINCTBIE OTIOKEHHS TIOCIE OT-
TauBaHUsl MPHOOPETAIOT BA3KOIUIACTUYHYIO WU
MOy TBEPAYIO0 KOHCUCTEHIIHIO, BO3MOYKHO, TIOATOMY
311eCh 3a(pUKCUPOBAHO HAMOOJIbIIAS CKOPOCTh JBH-
xkerus orinoxkenuit (Kééb et al., 2021). B 6okoBom
yCTyIe Ha0Jt01aI0ch (POPMUPOBAHNE M BHE3AITHBIH
BBIOPOC HEOOIBIINX JISOBO-TPS3EBBIX CEIEBBIX T10-
TokoB (Tutkos, 1979).

[lo npubIM3UTENHLHBIM TOACYETAM, O0BEM
mpaa (T.e. BOIBI B TBepIOH (pase), 3aKIFOUCHHOTO
B TeJIe KAMEHHOTO TJIeTYepa, MOXKET COCTaBHTh JI0
4 muH. M* (MIpU YCIIOBUH HaJIW4Hsl OJIOKOB JibJa Ha
BCEM MPOTSIKEHUH, OT MCTOKOB JI0 (PPOHTAIHLHOIO

yCTyIa).
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3akiaouenune

IIpumenenue cranuun «Ckana-64K15E» mo-
3BOJIMJIO BEISIBUTH OCOOEHHOCTH CTPOCHUS KaMeH-
HOTO TJIETYEpa U B MEPBOM MPHUOIIKECHUU CHC-
JIaTh TEOJIOTO-IINTOJOTHYECKYI0 WHTEPIPETAIUIO
MOJYyYCHHBIX NaHHBIX. BRICOKOOMHBIE aHOMAINU
COOTHECEHBI ¢ OJoKamMH YUCTOTO Ibaa. Huskue
sHaueHuss YOC, oOHapyKCHHbIC B 3amajHOM JIO-
mactu KI', xapakTepHBl ISl OTJIOXKEHUU (BO3-
MOYKHO, Cyleceil U CyrJIMHKOB) C OY€Hb HU3KHUM
Colep)KaHWeM Jb/la, BO3MOXKHO, Tanbix. Cormo-
crasinenue nanueiXx I'JIP3 u OT moxkasano jpocra-
TOYHO XOpOIIee COBIMaJCHHE KOHTYPOB OJIOKOB
JIbJ1a/BBICOKOJIBIUCTHIX OTJIOKEHHUM, a TaKKe Ha-
JTUYHAE KaHAJIOB CTOKA. DTO JAacT BO3MOXKHOCTH B
OynylIux MCCISAOBAaHUAX MPUMEHSTH JUIS OLCH-
KM HaJM4Ms JICASHBIX TeJ 0oJiee ya00HBIH B 00-
pallleHuu reopajap.

OOHapy»XEHO HEOJHOPOTHOE paCIpeICICHIC
MHOTOJIETHEMEP3JIBIX TPYHTOB. BO3M0OkHO, OTeris-
FOIIAM BO3JICHCTBUEM Ha BMEIIAIOIINE OTIONKCHUS
OKa3bIBAIOT PYYbH B TeIlE TJeTuepa. 3HAUUTEIbHAS
BEpPTUKANbHAS M TOPU3OHTAIBHAS HEOTHOPOIHOCTh
CTpOEHHSI KAMEHHOTO TJIeT4epa, HAlIMIhe PyYbeB B
npupoOHTaNTBHON 00JIaCTH, pa3Hasi CKOPOCTh JBH-
JKEHUS OTJENIbHBIX YacTel, a TakKe HaIW4He Tep-

MOKapCTOBBIX 03€p Ha MOBEPXHOCTH TPEOYIOT J1aib-
HEHIIero n3yueHus u aHajIn3a.

OObem Bojabl, 3akiaroueHHoM B Teje KI', mo
[IpeJBapUTEIbHBIM OLECHKAM MOXKET COCTaBIAThH 110
4 miH ky6. M. O0sem BAO mpu mosHOM 3amosHe-
HUU cocTaBiseT 13 muH KyO. M, B 3UMHHUHU TEepH-
on ymenbimnaercs a0 8 muH Ky6. M (Kackamg I'9C,
2024). Takum obOpazom, B KI' MopeHHBIH 3akioue-
Ha [MOYTH MOJIOBUHA 3UMHETO 00beMa BOJIbI CTpaTe-
FMYECKH BaXKHOTO OOBEKTa BOJOCHAOKEHHS Topoia
— Bonbmoro AnmaruHckoro o3zepa. YacTh Bojibl Ha-
XOAMTCS B TAJIOM COCTOSIHUH, YTO B COBOKYIHOCTH
¢ OOJBIIMMH 00bEMaMH TIBIOOBBIX MACC KAMEHHBIX
[JIETYEPOB B BEPXOBbIX pP. YJIKEH AJIMAaThl MOKET
MPEJCTaBIATh OMAaCHOCTh C TOYKU 3peHUsi (HOopMH-
POBaHUs CEIEBbIX MACC.

Baarogapuoctu

HccnenoBanre BBITIOJIHEHO Tpu (HPHHAHCOBOM
nonnepxke Komurera Haykn MuHHCTEpCTBA HAYKH
" BBIcIIero oOpaszoBanms Pecrmyonmukm Kazaxcran
1o TeMe «JIeTHUKOBBIC CUCTEMBI TPAaHCTPAHUYHBIX
OacceitHoB llenTpanmbHOW A3WH: COCTOSHHE, CO-
BPEMEHHBIC U ITPOTHO3HBIC U3MEHEHUS, POJIb B 00e-
CIIEYEeHUH BOJHOM 0€30MacHOCTH CTPaH PETHOHAY,
HPH BR 18574176.
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APAA-CbIPAAPUSA AAABDBI ©3EHAEPI AfbIHABICbIHbIH,
XbIA CAUbIHTbI PECYPCTAPbIH BATAAAY

>Kymbic Apan — Cbipaapust Cy LIapyalliblAbiFbl aAabbl ©3€HAEPI aFbIHABICBIHBIH, >KbIA CaiblHFbl
pecypcTapbiH 6ararayFa apHaAFraH. ©3€eH aFbIHABICbIHbIH XKbIAABIK, Cy PECYPCTapbiH OaraAay, 6aK biIAaHFaH
>KOHE LAPTTbI-TabMFL aFbIHAbI AEPEKTEPI HETi3iHAE XKYPri3iAai. XKepriAikTi afblH MEH KOPLLi eAAEPAEH
KEAIN TYCeTiH aFblHAQPAbIH MBHAEpI KeKe-)Keke KApacTbIpbIAAbl. 3epTTEAreH ayMaKTblH YKepriAiKTi
aFbIHbIHbIH PECYpCTapbiH 6araAay TeH KamTamMacbl3AbIKTAHABIPbIAFAH MOHAEP SAICIMEH XKYPri3iAAi.
OA yuwiH Tipek 6ekeTTepiHiH 6akblAay KaTapAapblH KanTa TYPFbi3y OOMbIHLIA XKYMbICTAp OPbIHAAAAbI
KoHe TaHAaAraH 1932 — 2019 >oK. ecenTik Ke3eH Heri3iHAe >KbIAAbIK aFblHAbIHbIH, CTaTUCTUKAADBIK,
CMMNATTaMaAapbl aHbIKTAaAAbI (@FbIH KOAEMIHIH opTalla KermXbIAAbIK MHI, BapuaLms XXeHe aCUMMeTpuUs
koabburumenTTepi). baranay HoTmxkeaepi 6GorbiHwa Apaa-Cbipaapust Cy LIapyallbIAbIFbl aAaObIHbIH
1932 — 2019 K. AEMIHII Ken >XXbIAAbIK, KE3EHAET ©63€H aFbIHABICBIHBIH, XXMbIHTbIK, PeCypCcTapbl opTa
ecenineH 21,5 kvm® KypanAbl, OHbIH iWiHAe: Ka3akcTaH weriHAe KaAbinTacaTblH pecypcTap — 3,22 Km?,
CbIPTTaH KeAeTiH pecypcTap — 18,2 km?. Tabueu arblHAbIFA KAPKbIHADBI bIKMaA OaiKaAFaH KE3EHAE aAar
LIETTHAE KAABINTACATbIH aFbIHAbI MOALLIEPI LIAPTTbI — TAOMFU Ke3eHre KaparaHAa 4,66 %, CbIpTTaH KeAirn
TYCETiH arblHABI 4,98 %, aA XUbIHTbIK, Cy pecypcTapbl 4,92 % a3aifaH.

Tyiin ce3aep: ©3eH arblHABICbIHBIH pecypcTapbl, ApaA-CbipAapust Cy LIapyaliblAbIK, aAadbl,
pecny6AmMKa LWeriHAe KaAbinTacaTblH Cy PeCYpCTapbl, CbIPTTaH KEAIM TYCETiH aFbiHAbI, CTAaTUCTMKAADIK,
CcMNaTTaManap, TeH KamTamachbIi3AblK, MOHAEP SAICI.
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Assessment of annual resources
of the Aral-Syrdarya water basin’s river flow

The work is devoted to the assessment of the annual resources of the Aral-Syrdarya water basin’s
river flow. Annual river runoff resources were estimated on the basis of observed and conditionally
natural runoff, while the values of local runoff and inflow coming from neighboring countries were
separated. The assessment of the resources of the local runoff of the studied territory was carried out by
the method of equidistant values. For this purpose, work was carried out on the reconstruction of the
observation series of reference points and, based on the selected calculation period for 1932-2019,
the statistical characteristics of the annual runoff were determined (the average long-term value of the
runoff volume, coefficients of variation and asymmetry). According to the results of the assessment,
the total resources of the river flow of the Aral-Syrdarya water basin for the long—term period from
1932 to 2019 on average amount to 21,5 km?, of which: resources formed within Kazakhstan — 3,22
km3, resources coming from outside — 182 km?. During the disturbed period, local runoff, relative to
the conditionally natural period, decreased by 4,66%, inflow from outside decreased by 4,98%, and
total water resources by 4,92%.

Key words: Aral-Syrdarya water basin, restoration of the observed runoff, regression equation, re-
sources formed within the republic, inflow, statistical characteristics, method of equidistant values.
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Apan-Ceiprapust aaObl @3¢H/epi aFbIH/IBICHIHBIH JKBUI CAalibIHFBI PeCYpCTaphIH Oaraiay

C.b. Caunpos', A.C. lNweHunHoBa"", b.b. AitTbiMoBa',
H.H. A6aes', T.A. Tiannakoapim'2, H.T. Cepikban'?
"PIT1 «Kasruapomet», KasaxcraH, r. ActaHa

2 Ka3axCKuit HaUMOHaAbHbIN yHUBEpPCUTET UM. anb-MDapabu, KasaxcraH, r. AAmarbl
*e-mail: pshenchinova_a@meteo.kz

OueHka exxeroAHbIX peCypCcoB pe4yHOro CToka
Apano-CbipAapbMHCKOro 6acceifHa

Pabota nocBesilleHa OLEHKE eXeroAHbIX PecypcoB pedyHoro crtoka Aparo-CbipAapbMHCKOro
BOAOXO3SIMCTBEHHOTO 6acceiiHa. E>KeroaHble pecypcbl peyHoro CTtoka OLEHMBAAMCb Ha OCHOBE
HabAIOAEHHOTO M YCAOBHO-eCTECTBEHHOIO CTOKA, MPY 3TOM Pa3AEAIAMCh 3HAUYEHUS! MECTHOIO CTOKA
M MPUTOKA, MOCTYMAIOWEro n3 cocepHMx CTpaH. OueHKa pecypcoB MECTHOrO CTOKa MCCAeAYyeMOM
TEPPUTOPMM MPOM3BEAEHA METOAOM PABHOOGECTEUEHHbIX 3HAUEHWI. AASl 3TOrO ObIAM BbIMOAHEHDI
paboTbl MO PEKOHCTPYKLMU PAAOB HABAIOAEHMIN OMOPHBIX MYHKTOB M HA OCHOBE BbIGPAHHOTO PACYETHOrO
neproaa 3a 1932-2019 rr. onpeAeAeHbl CTaTUCTUYECKME XapaKTEPUCTUKM FOAOBOrO CTOKa (CpeaHee
MHOIOAETHee 3HaueHue oObema CToka, KO3UUMEHTbI Bapuaumm U acummeTpum). o pesyAbTaTam
OLIEHKM CyMMapHble pecypcbl peuyHoro ctoka Apano-CblpAapbMHCKOrO BOAOXO3SMCTBEHHOro bacceiiHa
3a MHOFOAETHMI nepuoa ¢ 1932 — 2019 rr. B cpeAHeM coCTaBASIOT 21,5 KM3, M3 HMX: pecypcbl,
dopmupyiolmecs B npeaeaax KasaxcraHa — 3,22 km?, pecypcbl, noctynatowme n3sHe — 18,2 km3. 3a
HapyLUEHHbIN NeproA MECTHbIN CTOK, OTHOCMTEABHO YCAOBHO-ECTECTBEHHOIO NMeproaa COKPATUACS Ha

4,66 %, NpUTOK C M3BHE, COKPATUACS Ha 4,98 %, a CyMMapHble BOAHbIE pecypcbl Ha 4,92 %.
KatoueBble cA0Ba: pecypcbl peuHoro ctoka, Aparo-CbhipAapbUHCKIMIA BOAOXO3SIMCTBEHHbIN 6AaCcCenH,
MECTHble BOAHbIE PECYpPCbl, MPUTOK, CTATUCTUUYECKME XApPaKTEPUCTUKM, METOA PAaBHOOGECMeUeHHbIX

3HaYeHUN.

Kipicme

Cy ajmam3aTThlH €H MaHBI3/IBl PECYPCTaphIHBIH
0ipi ’KoHE >KaHAPTHUIATHIH pecypc OOJBINT TadbLIa-
1wl (ocraii, 2012: 380), Oipakra 0i3/iH emiMi3aiH
Cy pecypcTaphlHbIH  OipKenKi  TapaiMayblHa,
XallbIK CaHBIHBIH OCYiHe OallJIaHBICTBl eliMi3ze
Cy TamIIbUIBIFRI Oalikanmaabl. Byn e3 keserinue
eNJIIH TYpPaKTBl JaMyblHa KeJepri KeNTipeTiH
HETi3r1  SKOJIOTUSJIBIK Ipo0JieManapibl TybIH/a-
taapl. Cy pecypCcTapbhIHBIH TEepPpUTOPHUsS OOWBIHIIA
Oipkenkici3 Tapalybl Karjaiabl endyip Hamap-
nmatyna (ITPOOH, 2004: 23), (William, 2015: 17).
Kaszakcran PecrnyOnukackl cy pecypcTapbIHBIH
HETi3Trl TYTBIHYIIBICHI CyapMaibl eTiHIIUTK 0o-
JBIN TaOBIIabl, OJ BETETALMSUIBIK KE3EHJAE CY/Ibl
anambl JKOHE COJ apKBLIBI aFBIHHBIH O KBLTIIIUTIK
yJliectipimin e3repreai (Bockpecenckuii, 1973: 26),
(JIm, 2008: 292), (OI'X, 1967: 473), (PIIB, 1970:
644), (Endendijk, 2023: 59).

OchIFaH 0ailTAHBICTBI CYy PEeCYpPCTaphIH THIMII
naiinanany sxeHe Oackapy ymin (WMO, 2012:
122), Oykinm pecrnyOnmka OoOWBIHINA, COHOAN-aK
Cy UIApyallbUIBIFBl allalTapbl IICTIHAC OJap/IbIH
mommepi  (UNESCO, 2021: 206) Ttypamsl
MamiMerTep Ooysl Kaxet (Sorg, 2014: 10). Mynpaii
Oaramaynap kesinmeri «Kenec Omarbl ayMarbIHBIH
Cy pecypcTapsl JKoHE Cy OallaHChD» MOHOTpadus-
CBIHJIa KENTIPIITEH, KEp YCTi CYIapbIHBIH pecyp-
CTapbl OJaKTac peciyoaukanap (00JabICTap, YIATTHIK
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OKpyrTep) OOMBIHINA JKOHE KAJIIBI €1 OOHBIHILA Op-
Tala KeI KBUIIBIK IamMaap Typiaae oepinren (Bo-
JHBIE pecypchl M BOAHBIN OamaHc Teppuropun Co-
Betckoro Coro3a, 1967: 200). ConbIMeH KaTap, OHIIa
1960-mb1 xbutgapasiy, KCPO aymarbsiHbIH opTYpII
OemiKTepiHIe OpHATACKAH JKEKEJIeTeH ipi e3eHIep
MeH cananap OOWBIHIIA, CYIBUIBIFBI a3 KbUIJApFa J1a
apHaJIFaH Cy pecypcTapsl (aFBIHABIHBIH 75, 90 jKoHe
95% KaMTaMachl3 €TIreH) AEPEeKTepi KEeNTipireH
(Zhupankhan, 2018: 11).

Korapeina atanran moHorpadusnsiH (Boansie
pecypcsl U BoAHBIHN Oananc Tepputopun COBETCKO-
ro Cotoza, 1967: 200) nepekrepin maiiianaHa OThl-
poir, 2005-2006 »xox. keseHinge «Kasruapomer
PMK-ga B.B. TI'omy6uos, B.W. JIu, B.I1. Ilonosa
CHUSIKTBI JKETEKII FhIIBIMU KalpaTKEpJIep/IiH KoHE
T. 0. FBUIBIMH-3epTTeY KyMbIcTapblHBIH (F3K)
eceOi »xacanael. Omap OypbIH 93IpJICHI'€H Ceri3
Cy WIapyallbUIBIFBl alanTapbl MIETiHAE CYy pecyp-
cTapblH OaranayablH ojictemecine, «Kaszakcran
Pecrry0nmKachiHBIH JKep YCTi CyJapBIHBIH pecyp-
CTapbD» MEMIICKETTIK Cy KaJIaCTPBIH jKacay YLIIH 03
YIEeCTepiH KOCTBI.

AliTa KeTeTiH >KOWT, OTKeH FrachIpAblH 60-
Bl OKBULAPBIHIIA JKapUsJIaHFaH MaTepHaliap
FBUIBIMHU-QIICTEMEIIIK TYpPFbIAA €CKipai koHe 00-
JBITT JKaTKaH KIUMATTBIK, Cy ajanTapbl MeH Cy
aFbIHIAPBIHBIH aHTPOTIOTeHTIK ©3TepicTEepiH eCenKe
aja OTBIPHIT, COHFBI OHYKBUIIBIKTApP IIH OaiiKaaran
JIEPEKTEpPIMEH  HAKThUIAYIbl KaXeT CTETIHIH



C.b. Canpos xaHe T.0.

atan eTkeH jxeH. CoHnaii-ak, TpaHCIIEKapaibIK
e3eHIepi 6ap aynaH OeTIKTepiHiH OPTYPJIi TOyEICi3
memaekerrepre (EJIC, 2003: 89) tuecini Oomysi-
Ha OallyIaHBICTBI, MACEJIEe aca MaHbI3J(bl MOHTE He
Oonanpl. ©3 Ke3erinae TpaHCLIeKapaiblK ©3CHACD
aFbIHJIBICHI PECYpPCTaphIH Oarainay, ipreiec enjep-
JIeH KeJIETiH Cy aFbIHJAphIH €CelKe anyJa epek-
me maHeira ue (ocraii, 2012: 380). Kazakctan
aymarbl ymiH Celpmapus e3eHi onapnablH Oipi
peTiH/Ie TaHBLIAIbI.

Celpmapust ~ e3eHiHIH  anadbl  Cyapmalbl
eTIHIIUTIKTI JAaMBITYIIBIH Facblpiap OOHFBI Tapu-
XU aiiMarel Oonbim TaObLIanbl. COHABIKTAH, OCHI
aNanThlH Cy pecypcTapbl Typajibl ce3 OoFaHja,
OJIapABIH KJIIMMAT DJCMEHTTEPiHIH ocepiHeH IMai-
na OonraH Taburu MoHIEpi emec (aTMochepainbiK
JKaybIH-IIAIIBIH MEH aya TeMIleparypackl T.0), co-
HBIMEH KaTap Cy/Abl TYTBIHYIBIH TapuXu ACHICHi
TypreicbiHad  (MymuHOBa, 1995: 189), (JIm,
2008: 292) KapacTBIPbUIATHIHBIH TYCIHY Ka)eT
(Bissenbayeva, 2021: 15).

Byrinri TaHJa, Colpaapus O3€HIHIH
THAPONOTHSUTBIK, pexkuMi  Kafipakkym (1956 x.),
eq Oacteichl-TokToryn (1980 k.), connaii-ak AH-
mwkan (1981 x.) cy KoiiMamapel KacKaJbIMEH
Cy arblHBIH peTTeyre OaiIaHbBICTBl aHTapIIBIKTAN
o3repai. 1988 xpurra neitin TOKTOFYI Cy KOWMAaChIH
naiijanany cyapy peXHUMIHIAEC >XYPri3ijiai, OHBIH
BEreTalMsIIBIK aFbIHIaPbI JKBULIIBIK aFbIH KOJIEMiHIH
75-80% xypansl. Ocbl kezenae Kazakcran mekapa-
ceiHa CoIpapust ©3¢Hi arbIHbIHBIH 42% — bI KbICTa,
58% — Bl ’a3zma Kexjin Tycin kaTtkaH. byn pexxum
Typxkicran sxone Kpi3putopaa oGmbeictapsinga 300
MBIH TeKTapllaH acTaM CcyapMaJbl JKeplieplli KoHe
100 MbIH TekTap cy 0ackaH HIAOBIHABIKTAPIBI CY-
MEeH KaMTamachl3 eTyre, cy a3 xburaapbl Chipa-
pHsl ©3CHIHIH JKaHbUIMachl MEH aTbIpaybIHJaFbl
IapyaIbUIBIK-9KOIOTHSIIBIK KOHE OalbIK ecipy-
KOJl JKYyHelepiHiH CyJaHgblpyblH €H TOMEHT]
JIeHTelifie YCTaJblll TYPBUTYBIHA MYMKIHIIK Oepai
(Shi, 2021: 25), (Kai, 2015: 28), (Boansie pecypcsl
1 BoAHBIN Oananc tepputopun CoBerckoro Corosa,
1967: 200), (Hocrait, 2012: 380), (JIu, 2008: 292),
(0OI'X, 1967: 473), (PIIB, 1970: 644).

Conrpl omxbuiabikTa Kpipreizcran TokTOFyI
Cy KOWMACHIHBIH >KYMBICBIH DJHEPTeTHKAIbIK pe-
JKHMT€ aybICThIpa 0acTa/ibl, HOTHKECIHIIE KBICKBI CY
arprHAapsl 60% — Fa IeiliH KoHE oJlaH J1a KOFaphl,
aI »Kasfel cy arbiHaapsl 40% — gaH 1a TOMEeHIe.
ApHacaiifa KypAaH-Kyp Cy Xi0epy cammapsl cy
pecypcTapbIHbIH YJIKEH WIBIFbIHBIHA, ChIpAapUsHBIH
’Ka3Fbl aFbIHBIHBIH KbICKapybIHa xeTki3zi ([ocraii,
2012: 380).

Cy pecypcrapblH XoHE OJlapra IIapyallbUIbIK
KBI3METTIH acepiH HBIKTEI OaranmaynbIH
e3ekrimiri, 1980 KkbUIHApABIH ~asFbIHAH  Oa-
CTall Cy PeCypCTapbIHBIH KaJbIITACYbIHA BIKIAI
eTeTiH jxahaHIBIK KOHE alMaKTBIK KINMATTHIK
cUMaTTaManap/iblH e3repyiHe OalIaHBICTBl OJaH
opi ecTi.

Ocwl cebenTi, Oy KYMBICTBIH MAaKCaThl —
KapacTBIPBUIBI OTBIPFaH Cy MIApyallblIbIK aja-
061 (CILIA) e3eH arbIHBIHBIH JKbUI CAMBIHFBI pe-
CYpPCTapBIH JXKoHE OJapiblH AMHAMUKACHIH TaOUFU
JKaFJaiia 1a, cy TYTHIHY JKarJnadbiH/Ia Ja Oaranay.
byran netiin aBropiap ToOsur-Toprait CIIA ymrix
Cy pecypcrapblH Oaranay OOWBIHIIA OCHIHIAN
JKYMBIC XKYpri3reH 0onateid (AWTbEIMOBa, 2022: 10).

3epmmey Hvlcanbl

Apan — Ceipgapusi Cy MIapyalibUIbIFel ajia-
O0p1 Kazakcram PecmyOnamKachIHBIH OHTYCTITIHIE
Celpnapusi e3eHi aNaObIHBIH OpTa XKOHE TOMEHTI
OemikTepiHme  OpHATAacKaH TypkicTaH  KoHE
Kp13pu10p12 00IBICTAPBIHBIH ayMaFrbiH KaMTHIbI (1
cypet). CIIIA aynansr mamamen 345 meiH km? (Bo-
JIHBIE pecypchl M BOJHBIN OanaHc Tepputopun Co-
Berckoro Corosza, 1967: 200), (I'opomkos, 1979:
433), (EAC, 2003: 89).

AnanTsiH 6acTel apTepusichl Chipiapus 63¢Hi 03
aTayblH KazakcTaHHaH ThIC Kepiep/e OpHalacKaH
eki e3eH — Kapagapuss men HapwlH KOCBUTFaHHaH
kedin ananel. Onap ToHipray Tay XKyHeciHiH
TEepEeHIHEeH aFbIl, epireH Kap MeH MY3JbIKTapAaH
MOJI KOpeK ayiajipl. HapblH ©3eHIHIH CYyJIBUIBIFBI
JKOFBIPBIpaK. TylHiCKeH XKepiHEeH KAl Y3bIH BIFbI
2212 xM, an Hapwiaubig 6actaybiHad — 3019 kwm.
Kazakcran mreringe Illapmapa cy koimackiHaH
Apan TeHi3iHe JCHIHT1 ©3CHHIH Y3BIHJIBIFBI
1627 &M KypaWnmpl, OHBIH IimiHme TypkicTan
0OJBICBIHBIH ayMarbiHaa — 346 kM, Ke3butopna
obmpickHAa — 1281 kM (Zou, 2019: 3084). Ozen
Optanblk A3HSHBIH TOPT TIYEJICi3 MEMIICKETIHIH
(Kpiprezctan, ToxikcTaH, ©O30eKcTaH JKoHE
Kazakcran) aymarbl apKbUIbl aFblll ©TEJI YKOHE
OHBIH aja0bIHAa Y3BIHABIFEI 10 KM JKOoHE omaH
acaTbiH 497-re )KyBIK TYpakThl e3eHuep Oap. byn
©3CHIICPIiH KB Y3BIHIABIFE 14 750 KM-1IeH aca-
Ibl. O3CHHIH Cy JXKUHAy anaObIHbIH aynaHbel 462
MBIH KM? Kypaiiibl. AJanTblH TayJibl O6JIriHiH ay-
nauel (TeMenapbik Oekerine maeitin) 219 000 xm?
Kypaiiael. Celpaapusi anaObIHBIH HETI3rl Cy KH-
Hay 6euiri Tonipray (Tsub-11lans) Tay xyliecinig
Batbic xapThichl xoHe Autail xoHe Typkictan
JKOTAJIAPBIHBIH COJITYCTIK OeTkeiiepi OoJibln Ta-
owutanel ([Jocraii, 2012: 380), (Roberts, 2022: 12).
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Kazipri Tannma Ceipnapus e3eHi anaObIHaa
1500-nen xemn kaHamgap, 40-ka KybIK ipi KoHE
opTa cy Koimanapel xoHe 300-meH actaM KoJ-
nekropnap Oap. Kenreren anamapaniblk arbICThI
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KiOepy, Oypy icKe achIpbUIFaH, KOJJIEKTOPJIbI-
KOpi3[i  JKOHE  KAlIBIPTKbl  KaHaJIapJbIH
TapMaKTajFaH xyheci Kypacteipburran ([ocrait,
2012: 380).

o
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1-cyper — Crlpmapus e3eHi anaObIHBIH OpHAIACY KapTachl

TokraryJicy KoiiMacblHaH TOMEH )KaKTapbIHIaF bl
Cy OTIMIHIH *bUI iIIIH/ET], COHBIMEH KaTap aiJIbIK,
TOYJIKTIK Mep3imaepneri Kypt tepbemici, Coipna-
pusl ©3€HIHIH TOMEHT| aFbICBIHBIH THIPOIOTHUSIBIK
peKUMI MEH ayMakTblH OapiblK OSKOJOTHSIBIK
KaraaiieiH Hamapiaras! (Jlocrait, 2012: 380).

3epTTey MaTepHaJAapbl MeH JicTepi

bacmankwl manimemmep

Chlpiapusi ©3¢HIHIH ana0bIHIa op Ke3eHJeple
©3CH aFbIHJIBICH PEKUMIH OAKbIIAWTBIH, Y3aKTHIFBI
1 xboiman 96 keuUFa  jeiiiHri, Oapibirel 194
THJIPOJIOTHSITBIK OCKETTEp KYMBIC JKacaraH, anaina
Y3IiKCi3 Oakpuiay KYpri3sreH OeKeT ©3¢H aia0blH-
ma KOK. JKeprimikTi cy pecypcrapsiH Oarajayzia
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KOJIJIAaHBLJIATHIH XKOHE TipeK OeKeTi 0OJbIN Tadblia-
TBIH ApPBIC ©3€HI — APBIC T.K. CT. THAPOJIOTHSIIBIK
OekeTi 1927 KbUIAbIH OachIHAA allbUTFAH. AJl, OCHI
e3eHjIe eH anramikbl O0akepiiay — Llayinaip aybuis
ManbiHaa 1904 sxpuisl OacTanaraH.

JKymbicTa Oactanmkbl MAJIMETTEp PETIHIC
«Kasrugpomer» PMK JKep vycri cynapbiHbIH
PEKUMI MEH pecypcTapbl Typajbl JKbLT CAHBIHFBI
nepexrep (JKXJL), Heri3ri ruapoiorusuibiK CHITAT-
tamanap (HI'C), XKep ycTi cynapbIHbIH pexXUMi MEH
pecypcTapsl Typaibl KerKbULIBEIK qepekrep (KXK/L),
1932-2019 xwunap kezeHinzeri KCPO XKep yceri
CyNapbIHBIH PecypcTapbl CHSAKTHI JKapUsUIaHFaH
aHBIKTAMAJIbIK-KaJIACTPJIBIK, MYParaTThlK MaTe-
puangapel naiganaHpUIIbl. ATalFaH JIepeKTepIiH
HETI3r1 KeMIILTKTepi — OaKplIayiap KarapaapblHbIH



C.b. Canpos xaHe T.0.

KbICKaJIBIFBI MEH  JCPEeKTEpHAiH  KaTapiapAarbl
apa-imrinik ~ OGonmMaysl.  3epTTENeTiH  ayMak
aNanTapbIHBIH KO 06JIiri KapKbIH/IbI IapyarIbUIbIK
KYPTi3UITeH e3eHep KaTapblHa KaTaibl (Cy XKH-
Hay KYpbUIBICTapblH, Cy KOHMajapblH Caly »OHE
T.0.) *oHE OWJI YPAIC aFbIH/bIFa KYPaJJIbIK OJIIlIey
xyprizinrenre neitin Oacranran (EJC, 2003: §9),
(0I'X, 1967: 473).

3epTTelnin OTHIPFaH CyIIapyallbUIbIK ana0bIH-
Jla aFbIHJBICH INApPTTHI-TAOUFU Jlen KaObUIJaHFaH
Caiipam e3enHi — TacapblK aybpuibl, AKCY ©3€Hi
— Capxkeipama aysuiel  (ITogropnoe  aybuisi),
Kabarnpicy eseni — JKabGarmbl aybutel, bopannait
o3cHi — bopanaii aybuTbl THAPOJIOTHSIIBIK OeKeTTepi
JepeKTepi, KaTapiapaarsl IepeKci3 KbIIIap MOHIH
KaJIMbIHA KEJITipyre KOJIIaHbUIBI.

3epmmey a0icmepi

bakputaymap KaTapiapblHIAFbl JKOK JEpeK-
TEp THAPOJIOTHUSUIBIK YKCACTBIK 9/IiCIMEH KaJIlblHa
KENTIPY apKbUIBI KOIDKBUIABIK KE3CHTe KeATIpUIIi
(F'opomikos, 1979: 433).

JKBUINBIK  aFBIHABIHBIH — IUKIOIK — TepOeic
(aybITKy) Ke3CHJIIEpiH aHBIKTAy MaKCaTbIH/a aWbl-
PBIMIBIK WHTETpaiabl KUCHIKTapbl (AUK) Typrei-
3BUINBI, COHBIMEH KaTap OChl KUCBIKTapJbIH
KOMeTIMEH OaKbUTayIbIH Y3aK KaTapbIHBIH perpe-
3CHTATUBTI €CENTey KEe3CHI TaHJAIIbl. AJIbIHFaH
MOJIIMETTEPIIH TONBIKTHIFBI MEH CalachlHA Tajaay
JKacallJpl, )KOHE arbIH/bl KaTapJjapblHBIH CTaTHC-
TUKAJIBIK TIapaMeTpiiepl ecenTelni, SFHU: opTaiia
KOIDKBULABIK aFbIHJIbI QO, Bapuarus Ko3PPUITHEHTI
C,, acummerpus kodppuumnenti C, xHe 0IapIbIH
opraiia KBaaparTThIK KaTemikrepi (I'opomkos, 1979:
433), (CII1 33-101-2003, 2003: 75).

KapacThIpbUIbIll OTBIPFaH ajanThiH YKCKEJIEereH
©3CH/ICPIHIH JKbUI CAMbIHFBI JCepeinikmi ¢y pecyp-
cmapein Oarajay YUIH HEri3 PeTiHJe, OJiap.IbIH
Hezizel  ©3€HOEPIHIY  JHCBLIObIK — AbIHOLICHIHA
TOYCJAUTIKTEpl MNaiIaaaHbUIbIl, TaOUFH aFbIHJIbI
KannbiHa KenTipimai. OchlHAal >KOJIMEH ajblHFaH
aFbIHJIBI KaTapJjapbl YJISCTIPIMIHIH CTAaTUCTUKAIIBIK
cumnarramaiapsl naiiaanansuibin, Apan — Ceiprapust
Cy IIapyalIbUIbIK a1a0bl ©3CHCPI aFbIHBLIAPBIHBIH
KaMTamach3IbIK MoHAEpi (5 %, 10 %, 25 %, 50 %,
75 %, 90 %, 95 %), (JIu, 2008: 292), (CIT 33-101-
2003, 2003: 75).

KapacTpIpbulblll  OTBIpFaH Cy IIapyamibLUIbIK
amaOBIHBIH ~ MIETiHAE  KaJbIITacaThlH  ©3€H
aFbIHJIBICBIHBIH JKbUI CalbIHFBI PECYPCTAphl, OHBIH
HETI3r1 ©3¢HACpiHe OpHATACKAH THIPOJIOTHSITBIK
OckeTTep, IFHU: APbIC ©3¢HI — XK. J1.-CT. Apbic, beren
o3eHi — Exmrenni aysiisl xxone [asa o3eni 1 — Akber

©3CeHIHIH caFrachIHaH 3,3 KM TOMEH THIPOJIOTHSIIBIK
OcKeTTepiHiH TaOWFH >KUBIHTBIK aFbIHJBICHIMECH
OaramaHagpl, OJap HETI3IHEH OCHl AJIAINTHIH JKep
YCTi Cy pecypcTapblH alKbIHIAHIBI JKOHE IIama-
MeH OapJbIK JKepTiiKTi ¢y pecypcrapbiabiy 70 %
Kypanasl.

[llextec aymaxkTapAaH KeNill TYCETIH ©3€H
arbIHBIHBIH JKBUI CAMBIHFBI pecypcTapblH Oaranay
yuiin Ceipaapust e3eHi — Kenec e3eHiHiH caracblHaH
JKOFapbl ~ THIPOJOTHSIIBIK ~ OekeTi  OOWBIHINA,
OaiikanraH (TYPMBICTBIK) AaFBIHJIBIHBIH KaJIITBIHA
KEINTIPUITeH JKalIbUIaHFaH CTaTUCTHKAIIBIK CHTIAT-
TamaJiapbl Hai1anaHbUIIbL.

Apai — Ceipfapusi Cy H1apyamibUIbIK aTa0bIHBIH
©3CH arbIHJIBICHIHBIH JKaJIIbl PECYPCTAphIH Oarajay
YIIH d/cepeinikmi JKOHE Cblpmmarn Keiin mycemin
Cy pecypcrapbl JKHHAKTAJIIBL.

3epTTey HITHKeIePi JKIHe TAIKbLIAY

Byt skymBICTa SKalIbl Cy pecypcTapbl Kepiii
eNJiep/ieH KeNEeTiH Cy aFbIHJIBICHI KOHE JKePTUTiKTI
aFBIHJIBIHBIH KOCBIHABICHIMEH OaraiaHbl.

Apan — Celpmapus Cy MIapyamrbUTbIK anaObl-
Ha KeNill TYCETiH cy aFbIHAbIChl perinae Crlpaa-
pust e3eHi — Kenec e3eHiHIH carachIHaH KOFapbl
THJIPOJIOTHSUTBIK OCKETiH/AE TIPKEJIETIH Cy oTiMIepi
nepektepi  ansiHAel. Cy aFelHBI €Ki HycCKaza
OaranaHipl: OaKpUIAaHFAH JKOHE NIAPTTHI-TAOUFU
Ke3eHIEep aFbIHIbUIAPEI HET131HIe.

KazakcTaHHBIH KEprunikTi cy pecypcrapsl,
ajanTelH 0acka ©3CHICPIMEH CaJIBICTBIPFAHIA,
opTalla KbUIABIK Cy OTIMIepi €H >KOorapbl Oona-
TBIH HETI3TI ©3CHJAEpiHIH JepeKTepi OOHbIHIIA
OarayiaH/ibl.

Apain — Ceipaapus Cy mapyaribuIbIK aTaObIHbIH,
COHbIMEH  Oipre  3epTTeJIMEreH  ydacKelepiH
KOCa aJFaHJarbl JKbUI CAWBIHFBI JKEPTUTIKTI Cy
pecypcraper  ([ocraii, 2012: 380) ™oHOrpa-
¢usceiHna  kentipinren  1932-2007  xeuigap
apanbIFbIHAA KOIDKBUIIBIK Oarajay HeTi3iHIe TeH
KaMTaMaChI3[IbIKTAH/IBIPbIIFAH  MOHJEP 9JIiCIMEH
e€CenTeNiH/al.

byn 3eprreyne Apan — Ceipmapus cy
apyambUIblK ~ aNaObIHBIH =~ ©3€H  aFbIHIBICHIHBIH
pecypcTapeiH Oaranay YIIIH €CENTIK Ke3eHJerl
Oakpliay JepeKTepiH Tannay Heri3iHie epeK-
TEp KaTapblH KaJlblHA KEJITIpy KOHE Y3apTy
"orwkecinae 1932 xeurman 2019 xeurFa neiidari
KE3eH TaHJAaNIbl, OJ TOJBIK CYJBUIBIFBI TOMEH,
CYNBIIBIFBl JKOFAphl Cy UHWKIAEpPiH KOocaThlH 88
KBUIABIK ~Oakputaynapabl Kamtuabl (["opomkos,
1979: 433).
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BipiikTeH KBUIABIK aFBIHHBIH —~ MOMYJBJIIK
KO3 UIMEHTTEPIHIH HOPMaJjaHFaH aybITKyJa-
PBIHBIH TU(depeHInanabl HHTETPaiIbl KHCHIKTaphl
apKbUIBl JKYPri3iNreH Keprulikrti 3 e3eHiHzeri
THIPOJIOTHSUIBIK OeKeTTep: ApBIC ©3€HI — K.J. —
cT. Apsic, beren e3eni — Exmenai aybuibl jkoHe
IllasH e3eni — AKkOeT o3eHl caracklHaH 3,3 KM
TOMEH JICPEKTEPi Y3aKTBIFBI OPTYPJi CYJIBUIBIFBI
KOFapbl KOHE CYJbUIBIFBI a3 (hazanapblHbIH aybl-
CybIH Kepcerei. Heri3ri e3eHuepiiH KOIMKbUIIBIK

z(k1- 1 )/CV
6 -

arbIHABICBIHA (2 — cypeT) OaKpLIayblH OacTarysl
coTineH Oactan 1948 xpuFa JeiiH CYJIBUIBIFBI a3
Ke3eH, comaH KeiiH 1949 xeuiman 1960 xpLira
JICHIH CYyJIBUIBIFBI MOJI Ke3eH, 1961 xbuiman 1968
KBUTFA JIEHiH CYNBUIBIFBI a3 Ke3eH Ooica, 1969
KbUitaH 1995 xbiiFa JeiiH — CYJIBUIBIFBI MOJI
ke3eH Oaiikamagel. 2014 sxeurman 2017 kbLira
JIEHiH CYJBUIBIFBI MOJI JKbUIZAP cepHschl O6ap, 1996
KpUTIAH OacTam CYyJIbUIBIFBI a3 JKbpUIaap ¢aszachl
Oailikanajpbl.

]\ Ko

1971 1
1974 4

-6 4

1977 1

1980 4
1983 1
1986 1
1989 1
1992 1
1995 4
1998 4
2001 4
2004 4
2007 4
2019 <

2

2-cypet — Apain-Ceipaapust CIHA Apsic, Beren sxone [lasu e3ennepinin 1932 — 2019 »xok. ke3eHi
YLIiH )KHBIHTHIK TAOUFH aFblABICHIHBIH aiBIPBIMIBUIBIK-HHTErPAT KHCHIFbI

TanganpiHFaH eCemnTiK Ke3eH VIIiH op Typii
KaMTaMacChI3JIbIKTaFbl aFbIHJBIHBI Oarajiay Mak-
CaThIHIIA KOIDKBUIABIK Ke3eH yrmH 1932-2019 xok.

HET13T1 3 ©3€HHIH KU BIHTBIK )KBIIILIK AFbIHIBICHIHBIH
yiiectipim mapametpiepi ecenreninai  (1-kecte,
3-cyper).

1-xecte — Apan-Ceiprapust CILIA 3 e3eHiHIH )XepriliKTi Cy pecypcTapbl MEH XXHBIHTHIK aFbIHBIHBIH CTaTHCTHKAIIBIK CHIIATTaMalapbl

JKOHE OJIapZibIH QpTYpJ'Ii KaMTaMacChI3IbIKTarbl Mst[epi, MIIH. M?

OpTama KeILKbLLIBIK
CTATHCTUKAJIBIK Op TYpJli KAMTaMAaCBI3IBIKTAFBI CY pecypecTaphl
CIIA cy pecyperaphbt CHIATTAMAJIAPDI

w Cv Cs 5% 10% 25% 50% 75% 90% 95%
1933-2007 K. Ke3eHinaeri
JKEPTUTIKTI Cy pecypcTapsl 3280 0,30 0,60 5051 4589 3880 3182 2570 2099 1850

(Hocraii, 2012: 380)
1933-2019 0. xeserimneri 3 |y coo | 033 | 153 | 2732 | 2389 | 1930 | 1529 | 1260 | 1108 | 1044

©3CHHIH >KHBIHTBIK aFbIHBI
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C.b. Caupos xaHe T.0.
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*  OpTYPI KaMTaMachI3IBIKTAFHl JKELIIBIK, CY 6 TIMAEpL
—e— EcenTenreH spTypii KAMTAMACKI3TEIKTAFH JKELIEIK, CY 6TIM/IEP

3-cypet — Apan-Ceipgapust CLLIA-HBIH 3 ©3€HHIH KHBIHTBIK
TaOKMFU aFbIHBIHBIH KAMTAMACBI3/IBIK KHCHIFBI

JKeprimikTi aFsIH pecypcTapbliH caraibl Oaranay
MakcaThlHJa TE€H KaMTaMacChI3/IbIKTaHIbIPbLUIFaH
MOHJIEp omici manmananeiabl. Apan — Ceipmapus
Cy IIapyambuIbIK ajnaOblHIla KaJbIITaCaThiH CY
peCypCTapbiHbIH TEH KAMTaMaChI3/IbIKTaH AbIPbUIFaH
MOHJIEpiHIH 3 ©3¢HHIH KHUBIHTHIK TAOUFH aFbIHbIHA
Toyenaunri 4 — 1 cyperre KOpCeTiNreH J>KoHe
KeJleci TeHIeyTe ne:

W, =1,86xW,_ +128 (1)
5500 -
< 5000 -
=
O 4500 |
z
2. 4000 -
=%
S .
S5 3500
© = 3000 -
=
£ 2500 -
S 2000 4]
=
1500

y = 1,8614x+ 128,39

myHnarsl W, — Apan — Ceipaapust Cy mapyanibLibIK
aaObIHBIH ©3€H aFbIHBIHBIH JKEPriTiKTI pecypcra-
PBI, MITH. M°;

W, — Apeic ©3CHI — .- 1. CT. ApbIC CTaHLIH-
acel, beren e3eni — Exnenni ayputbl sxoHe [llasu
o3eHl 1 — AKOeT o3eHIHIH caracbiHaH 3,3 KM TOMEH
TyCcTamasap/iarbl TaOUFU arbIHBIHBIH KUBIHTBIK CY
pecypcrapsl, MITH.M’.

R2=10,9823

T T T T T T T T 1
1000 1200 1400 1600 1800 2000 2200 2400 2600 2800

Wz 3 grens MIH. M

4- cypet — Apan-Coipapust CILIA e3eH arbIHBI pecypcTapbIHbIH TEH KaMTaMacChI3bIK MOH/ICPiHIH/

(W, mutH. M) ©@3€HIEp/IiH )KUBIHTBIK aFbIHbIHA Toyestiiri (W,

3
53 oseny MITH. M )
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(1) Oafnanpic TeHAEYiH NaiijanaHa OTBIPBIII,
KP aymarbiHAa KalblNTacaTblH ajanThlH ©3€H
aFBIH/IBICHIHBIH JKBUI CAMBIHFBI JKEPTUTIKTI pecyp-
cTapsl aiikpIHAAIbI. Bynan opi Ceipaapust e3eHi
Kenec e3eHiHIH carachlHaH >KOFapbl OpHAJAaCKaH
TCUIPOJIOTHSUIBIK OCKeTTe TipKeaeTiH O30eKcTaHHaH
KEJICITH Cy aFbIHJIBICHIH JKEPTLTIKTI Cy pecypcTapbl-
Ha Koca OTsIpbIT, Apan-Chipaapus Cy HIapyanblIbiK
anmaObl ©3€H AaFbIHJBICHIHBIH JKUBIHTHIK PECYp-
CTapbl KOHE OJIAPJbIH KaMTaMacChI3JIbIK MOHEPI
AHBIKTAIIBI (2-KecTe).

1933 — 2019 xK. apanbIFBIHAAFBI KO KBUIIBIK
OaxplIay Ke3€HIHJE Cy aFbIHBIHBIH OpTala KeyeMi
18,2 xm® Kypazsl. JKeprimkri ¢y pecypcrapsl OCHI

kesenze 3,22 kM® OaranaH/pl, ColKeciHie Apait —
CeIpmapus cy IIapyanibUIbIK alaOBIHBIH JKHUBIHTHIK
cy pecypcrapsl 21,4 km® OaranaHbl.

JKUBIHTBIK pecypcTapabiy ecenTesreH
CTaTHCTUKAJIBIK CHITaTTaMallapblHA COMKEC, €CeTITIK
KE3CH YIIIIH €CeNTeIINCH JKaJIIbl ©3¢H arblHABIChIHBIH
KOIDKBUIABIK MOHI 75% KaMTaMachI3[bIK MOHIHE
TEH CYJIBUIBIFBI a3 JKbLIIap MOHI 15,4 kM® Kypaiisl,
ain 95% KaMTaMachI3IbIK MOHIHE TCH OTE CYJIBUIBIFBI
a3 keuLmap pecypcrapbl 10,2 km® meiiin azasisl.
25% KaMTaMachI3/IBIK MOHIHE COWKEC CYJIBUIBIFBI
MOJI KBUIIAPBI pecypcrap MaHi 26,4 kM® Kypausl,
aJ eTe CyJBUIBIFBI MOJI JKbUTHaph! (5 %) pecypcrap
36,9 kM? feitin xerei.

2-kecte — Apan-Ceiprapus Cy mapyambiibIK aTaObIHBIH CY peCYpCTapbIHBIH CTATHCTUKAIBIK CHITATTaMaJIaphl XKoHE onapabiH 1932-

2019 K., Ke3eHIHIET1 OpTYPI KaMTaMachI3IbIK MOHIEPI

Cy eTimMiHiH KAMTaMaChI3IBIK MIHAEPi, KM®
Pecypcrap W, km? C
v 5% 25% 50 % 75 % 95 %
Cy mapyanrsuibIK anabbiHa Keill TYCETiH aFbIH bl 182 0.40 317 22.6 173 12.9 8.17
(GaxpuTaHFaH AEpEKTEp)
Cy mapyamibuiblK a1a0blHa KeJIN TYCeTiH aFbIH/IbI 233 0.28 353 27.1 2.4 18.5 144
(1IapTThI-TaOUFH AEPEKTEP)
Cy HIApYyaIIBITBIK anabblHa ayMarbIHIaFbl 32 0.32 521 3.75 2.99 2.46 201
JKEPriTiKTI pecyperap
Cy nrapyamibuIbIK aga0biHa OOMBIHINA KUBIHTBIK 21,4 0,37 36,9 26,4 20,3 15,4 10,2
pecypcrap
3-kecte — Apan-Coipapust CIIIA e3eH arbIHbI peCypCTapbIHBIH CAIBICTBIPMAIIBI KECTEC]
Pecypcrap | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
(JIu B.W. T'omy6uos B.B. ITonosa B.I1. 2008) oxic GoiipiHma
Kenin Tycetin arpHapl | 24945 13371 17930 13560 17597 14633 12238 22391 15200 13939
XKeprinikri pecypcrap | 2680 1558 2549 2516 3476 2312 3304 4455 1858 2234
JKubIHTBIK pecyperap | 27625 14929 | 20479 | 16077 | 21073 16944 | 15542 | 26846 | 17058 16173
YKanapteutran afic OoibIHIIIA
Keuin Tycetist arbitast | joee) | 3830 | 23231 | 21060 | 19527 | 25703 | 28121 | 35185 | 24689 | 24502
(Taburu MoHIIED)
Kexin ycerin arbiitst | 1045 | 13371 | 17030 | 13560 | 17597 | 14633 | 12238 | 22391 | 15200 | 13939
(OakpLIaHIBI MOHIIED)
JKeprinikri pecypcrap | 3343 2062 3193 3150 4250 2961 4092 4955 2403 2861
JKubiHTBIK pecypcrap | 28288 15433 | 21123 16710 | 21847 | 17594 | 16330 | 27346 | 17603 16800

Apan-Celppapus cy mapyanbUlbIK anaObIHbIH
ayMarbIH/a )KOHE OJaH ThIC JKepiep/e Kaiblnraca-
TBIH ©3€H aFbIHJIBICBIHBIH JKbIJI CAbIHFBI OaKbLIaH-
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5-cypeT — OH >KbUT CalibIH >KePT1TIKTI aFbIH MEH KEJII TYCETiH aFbIHABIHBIH OpTallla KeIDKbULABIK XKYpici

OTkeH rFaceIpAblH  60-KbUIAApbIHA — Kapaif
Oaxpinaynap OacranraHHaH Oepi Cy aFbIHABICHIHBIH
e3repy IUHAMMKACBIHAA CYy aFbIHABICBIHBIH 24,8
KM’ Jieitin  yirarobl  Gaiikamagel. 1970 — 1979
JMOK. Kapail areiHHbH 20,1 kM3 meitin Temeneyi
OaifKayazpl, OJ1 HETi3iHEH iprejec MeMJIeKETTEeP/IiH
ayMaKTapblHAA THAPOTEXHUKAIBIK FUMapaTTapIblH
OeJICeHIII KYPBUIBICBIMEH J>KOHE OJIapabl TOJITHI-
pymen OaiinanbicTbl ([locraii, 2012: 380). 1980-
1989 xok. KezeHiHEH OacTam COHFBI OH)KBUIIBIKTA
Cy arbIHABICBIHBIH OipTiHgen 26,7 km® aeiiin ecyi
Oaiikanael. CoHpaii-aK, ecenTeysepieH KepruTikTi
pecypcTap opTa €CeMIeH Kbl pecypcTapabiH 12
%, CBIPTTaH KeJiN TYCeTiH arbIHABl 88% Kypausl
Jien Ooypkayra 0osabl.

Tammamran 1932-2019 ok,  Ke3eH  YIIH
JKEPrUTIKTI  JKOHE  CBIPTTAH  KeNeTiH  ©3¢H
aFBIH/IBICHl PECYPCTAPBIHBIH ©3repyiHe KIMMATTHIK
©3repiCTepAiH KOHE IIAPYallbUIBIK KbI3METTiH
KUBIHTHIK, BIKIAJIBI 3CEP €TKEHIH aTal OTKeH KOH.

KopbITbIHABI

Apan — Ceipapus cy mapyanibUIbIK ataObl 03¢H
aFbIHBICBIHBIH PECYPCTapbIH Oaraiay HOTHXKECIH e
Oakputaynmap KaTapblHIAFbl JIEPEKCIi3  KbUIIAp
MOHJIEPiH (TYPMBICTBIK aFbIHJIBI), COHIAM-aK y3aK
Ke3eHIl Oakpurayiap KaTapbl Oap KapaCThIPHLUIBIT

OTBIPFaH TyCTaMaJlapJblH IIApTTHl — TaOUFU Ke3eH
JIEPEKTEPIH KAJIbIHA KENTIpy MaKcaThIHAA HETi3ri
ToyenaunikTep anbiHAbl. OnapAblH CTaTUCTUKAIBIK
CUTIaTTaMaIaphl €CeTTeIIH .

KapacTplpbuiblll  OTBIpFaH Cy MIapyallblIbIK
anmaObIHBIH ~ JKEKeNereH ©3€HJepi MEH JKaj-
bl ©3€H AarbIHJBICBIHBIH pecypcTapblH Oaranay
O/IiCTEMECIHIH JKbUI CalBIHFBI CYy pecypcTapbiH
AHBIKTAYAbIH perpeccus TEHACYl >KaHAPTHULIABI
Hormxkecinge 1932-2019 sxok. apanbirbinga Apan —
Celppapus Cy IHapyalblIbIK aJaObIHBIH pecypcTa-
pbiHa Oara Oepimni.

Cy 1mapyambulbIiFbl  anaObIHBIH  KOIDKBULABIK
1932-2019 xpimgap apaibIFBIHIAFBI CY pecypcra-
pBI: Kanmsl pecyperap 21,4 kMY, seprimikTi pecyp-
crap — 3,22 KM?, CBIPTTaH KEIM TYCETiH aFbIH/IbI
— 18,2 xm® kypaiiapl. On 2005 xbutel 'omy6rioB
B.B., Jlu B.HM., TlonoBa B.Il. cHUSKTBI >KeTEKIIi
FBUIBIMH KbI3METKepiepimen xkacanran F3K ecen
JePEKTEPIMEH CaJIBICTBIPFAH/IA: JKANIbl Cy pecyp-
cTapbl 3 KM’-Te apThIK, OHBIH INIHAE JKEPTUTIKTI
arplH 0,28 kMm’-re kem, O30ekicTaHHAH Kemin
TYCETiH arbiH 3,28 KM3-T¢ apThIK,.

Ocpinaifia, >KaHAPTBUTFAH O/ICTEMENIK Heri3
Apan — Celppapus cy IapyamibUIbIK ajaObIHBIH
KBUI CalBIHFBI Cy pecypcTapblH, COHBIMEH Karap
Kbl PeCypCTapbiH OaraliayJIbIH JQJILIITIH apT-
TBIPAJIbL.
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A.H. XaceHnoBa

AEPEKTEP KOPbIH K¥PY YLUIH BATbIC KASAKCTAH ©HIPIHAE
AHTPOITOIEHAIK bIKTTAAAAH AETPAAALIUATA ¥LLIBIPATAH
AUMAKTAPADbIH SKOAOTUSAADBIK, X)XAM-KYUIH CAPATITAY

batbic Ka3zakcTaH eHIpiHAE XMMMWSABIK >KOHE PaAMALMAABIK AACTAHYAbIH KAyinTi AeHremHAeri
DKOAOTMSIABIK, anaTTbl AEM TaHbIAFaH alMakTapbl MeH eAAi-MekeHAepi 6ap. MakcaTbiMbi3a — batbic
KasakcTaH eHipiHAE 6HEePKaCIMNTIK KbICbIMbIHAH AErPAAALMSFA YLLbIpaFaH alMaK TapblHbIH, 3KOAOTUSIAbIK,
>Kan-KymiHe MOHWUTOPUMHIN >Kypridy. >Kep pecypcTapblHbiH canacbiH apTTblpyFa, 3KOAOMMUSIAbIK,
Kayinci3aiKTi >KakcapTyFa >KoHe XaAblKTblH AEHCAyAblFbIH KOpfayfa OafbiTTaAFaH FblAbIMU-3epTTey
>KyMbICTapbl batbic KasakcraH eHipiHiH TypakTbl AaMybiHa biKMaA eTeTiH 60AaAbI.

KabblAnaaHATBIH WapaAap eHipAiH TOMbIPak, KYHAPAbIFbIH CaKTayFa >K&HEe OHbIH, TYPFbIHAAPbIHbIH, 9A-
ayKaTblH Y3aK MepP3iMAi Herizae KaMmTamachl3 eTyre kemekteceAi. CaAbICTbIpMaAbl-aHAAUTUKAABIK, BAIC
GapAbIK TOMbIpak, KacMeTTepiHiH e3repyiHe GalAaHbICTbl OHbIH 6CIMAIT MeH (hayHaCbIHbIH KAAbINTACYbl
>KoHE KOLi-KOH epeKLIEAIKTEPIH aHbIKTayFa MyMKIHAIK Gepeai.

TonblpakTblH, MOP(OAOTUSAbIK, XUMMAABIK, (PU3MKaAABIK >XX8He (U3MKA-XMMUIABIK, KacueTTepi,
COHAQM-aK, AACTaHYAbIH bIKTMMaA Ke3Aepi TypaAbl KelleHAI MoAiMeTTep 6asacbl  KypPbIAADI.
TonbIpakTbiH YAbl XMMMKATTapPMEH AaCTaHyblH GaraAayAblH SAICTEMEAIK Herisaepi »kacaayaa. bartbic
KasakcraH eHipiHiH TOMbIpak, >KaMbIAFbICbIHbIH, 3KOAOTMSIABIK, XKaF Aalibl GOMbIHLLA KEeLeHAl 3epTTeyAep
XKYprisiayae. O3ipAeHyae: aknapatTblk MAAIMETTEP 6a3achl XK8HE TOrMbIPAKTbIH, YAbl XMMUKATTapMeH
AACTaHyblH 6aranayAblH SAICTEMEAIK HEri3AEPI; alMaKTarbl SKOAOTUSIABIK, >KaF AarAbl >KaKcapTy YLUiH
YAbI XMMUKaATTapMeEH AQCTaHyAbIH aAAbIH aAy BOMbIHLLIA YCbIHbICTAP.

Ty¥iH ce3aep: AactaHy, TOMbIPak, YAbl 3aTTap, MOHUTOPUHI, DKOAOT M.

G.A. Mukanova'", E.Kh. Kakimzhanov ', B.E. Shimshikov', Z.A. Tukenova?,
M.G. Mustafayev?, A.A. Oshakbay’, A.N. Khasenova'
TAl-Farabi Kazakh National University, Kazakhstan, Almaty
2RSE on the REM «Institute of Zoology» CS MSHE RK, Kazakhstan, Almaty
3Institute of Soil Science and Agrochemistry, Azerbaijan, Baku
*e-mail: gulzhanatmukanova@gmail.com

To create a database, an analysis of the ecological state
of the West Kazakhstan region, which is subject to degradation
as a result of anthropogenic activities

On the territory of the West Kazakhstan region there are recognized environmental disaster zones
and provinces with dangerous levels of chemical or radiation contamination. The goal is to monitor the
environmental condition of the territory of the West Kazakhstan region as a result of industrial activi-
ties. Carrying out research work will contribute to the sustainable development of the West Kazakhstan
region by improving soil quality, improving environmental safety and protecting public health.

The measures taken will help preserve the region’s land resources and ensure the well-being of its
residents on a long-term basis. The comparative analytical method will allow us to establish the features
of the formation and migration of soil fauna along the soil profile in conjunction with changes in other
soil properties.

A comprehensive database has been created on morphological, chemical, physical and physico-
chemical properties, as well as on possible sources of pollution. Methodological foundations for as-
sessing soil contamination by toxic chemicals have been developed. Comprehensive studies are being
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carried out on the ecological state of the soil cover of the West Kazakhstan region. The following are
being developed: an information database and methodological basis for assessing soil pollution by toxic
chemicals; recommendations for preventing pollution by toxic chemicals to improve the environmental
situation in the region.

Key words: Pollution, soil, toxic substances, monitoring, ecology.
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AHaAU3 3KOAOTMYECKOW CUTYALIMU TEPPUTOPUIA, MOABEPXKEHHbIX Aerpasaluu
B pe3yAbTaTe aHTPOMOreHHOro BO3AEHCTBUS B peroHe 3anasHoro KasaxcraHa,
AASl TIOCTPOEHUS 6a3bl AQHHbIX

Ha Tepputopunm 3anaaHo — KazaxcTaHCKOro perroHa MMetoTCst Mpr3HaHHbIe 30Hbl 3KOAOTMYECKOro
6eACTBMS M MPOBMHLUMU C OMNACHBIM YPOBHEM XMMMYECKOrO M PAAMALMOHHOrO 3arpsiHexus. Lleab
— MOHWTOPWHI 3KOAOTMUYECKOro COCTOSHUSI TeppuTopmM 3anaAaHo -KasaxcTaHCKoro pervioHa B
pe3yAbTaTe MPOMbILUAEHHON AESTEAbHOCTU. [TpoBeaeHUe HayUYHO-MCCAEAOBATEALCKOM PaboThl GyAeT
Cnoco6CTBOBATb YCTOMUMBOMY PasBUTMIO 3anaaHO-Ka3axCTaHCKOro pervoHa myTem MOBbILEHUS
KauecTBa MOYBbl, YAYULLEHMS SIKOAOTMUECKOM 6E30MaCHOCTM U 3alUMThl 3A0POBbSI HACEAEHMSI.

[prHMMaeMble  Mepbl  MOMOIYT COXPaHUTb 3eMeAbHble pPecypcbl pervoHa u obecrneunTb
OGAArornoAyume €ero >XMTeAem Ha AOArOCPOYHOM oOcHoBe. CpPaBHUTEAbHO-aHAAMTUUYECKUIA METOA
MO3BOAUT YCTAaHOBUTb OCOOEHHOCTM (POPMMPOBAHUS PACTUTEABHOIO MOKPOBA M MUIPaLIMK MOYBEHHOM
chayHbl MO NPOGUAIO MOUBbI B COMPSI)KEHHOM CBS3M C M3MEHEeHMEM APYTUX MOYBEHHbIX CBOWCTB.

Co3paHa KoMmMAekcHasl 6a3a AaHHbIX MO MOPGOAOrMYECKMM, XMMWYECKMM, (PUBMUYECKUM U
(PU3MKO-XMMMUYECKMM CBOMCTBAM, @ Tak)Ke O BO3MOXHbIX MCTOUHMKAX 3arpsisHeHusi. PaspaboTaHbl
METOAMYECKME OCHOBbI OLEHOK 3arpsi3HeHus MOYBbl TOKCMYHBIMKM XMMWYECKMMM BeLLLeCTBaMM.
[1POBOASITCS KOMMAEKCHblEe MCCAEAOBAHUSI MO 3KOAOTMUYECKOMY COCTOSIHMIO MOYBEHHOrO MOKPOBa
3anapHo — KasaxcraHckoro pervoHa. PaspabatbiBaioTcs: uHgopmaumoHHas 6asa  AaHHbIX U
METOAMYECKME OCHOBbI OLEHOK 3arpsi3HeHus MOYBbl TOKCMYHBIMKM XMMWYECKMMM  BeLLeCTBaMM;
peKOMeHAALMKM MO MPEAOTBPALLEHMIO 3arpsi3HEHUS TOKCMYHBIMM XMMUUECKMMM BeleCcTBamMu AAS
YAYULLEHUS] SKOAOTMYECKOW CUTYaLUK B PErMOHe.

KAroueBble caoBa: 3arpﬂ3HeHme, NMo4Ba, TOKCMYeCKMe BeweCTBa, MOHMTOPUHI, 3KOAOT 4.

Kipicne

barpic Kazakcran eHipiHIE TOMBIPAK >KaMbli-
FBICBIHBIH YJIbI XUMHUKATTAPMEH JIACTAHYBIH Oaranay
KYHEIi TOCUII JKOHE KEIISH/l 3epTTeyJIep i Tajarm
ereni. Jlactanyapl qypeic Oaranay oHe Oakpliay
alMaKThIH TYpPaKThl JaMybl MEH  XaJIbIKTBIH
JICHCAYJIBIFBIH ~ KAMTaMachl3 eTY/AIH aXbIpamac
Ooutiri OoJIbIN TaOBUIAIBEI.

Ocpnl yakpiTKa nefiin bateic KasakcTtan eHipinie
TOMBIPAK, JKAMBUIFBICBIHBIH TOKCHH, YJIBI XHUMH-
KAaTTAPMEH JIACTAHYbIHA TOJBIKKAHABI KCIICH I
3epTTeyJiep KYPTi3UIreH JKOK COHJBIKTAH YKOCIap-
JIAHBIN OTBIPFAH 3EpPTTEyJiep MAaHbI3AbUIBIFBIMCH
epekieseneni (Camapos, 2006: 216).

Kbl callBIHFBI  TOMBIPAK  peCypcTapbIHa
AHTPOTIOTEH/IIK JKYKTEMEHIH KapKbIHABI 9CEPiHiH
ecyiHe OaillaHBICTBI JKOCTIApPIIAHFAH 3epTTEyJIep
03eKTi 0oubIn TabbiIaabsl. TexHOreH i Oy3bUIbICTap,
TOMBIPAKTaFbl MYHAH OHIMIEpI MEH XUMHUSIBIK
TOKCUHJII 3aTTapJ(blH aHOMAaJbJli YKOFapbhl OOJIYBI

OCIMIIIKTEP/IiH JIerpaIallisChIHA JKOHE OJIiMiHE ce-
Oerr 6oJtabl.

TexHOTeH/IK 3aTTapAblH y3aK Mep3imMai ak-
KyMYJISITOPBl ~ OOJBI  TaOBUIATBIH  TOIBIPAK
JKaMBUIFBICBIHBIH  Jkal-kyii bareic  Kazakcran
OHIPIHIH TaOUFU OPTACBHIHBIH KAJIIbl YKOJOTHUSIIBIK
Kal-KyHiH OaranayablH MaHbI3Ibl KpUTEPHUIICPiHIH
0ipi peTiHe 9peKeT eTei.

Ocpiran opail 3epTTey >KYMBICHIHBIH MaKCaThl
— OHEPKACINTIK KbI3MET HOTWKECiHJe batbic
Kazakcran eHipiHAe Aerpamanusra YIIbIparaH
aliMaKTapbIHBIH SKOJIOTUSJIBIK Kai-KyHIHE MOHHUTO-
PUHT XYPTi3y.

Mingerrepi:

- TombipakThiH MOP(OTOTHIIBIK, XUMUSIIBIK,
(bm3UKaIBIK KOHE (DU3MKA-XUMUSUIBIK KAaCHETTEpi,
COHJTal-aK JacTaHybIHBIH BIKTUMAJT KO31Iepi Typabl
KELICH1 MAIIMETTEP KOPBIH KYPY.

- TomnbIpakThIH YJIbl XUMHUKATTaApPMEH J1aCcTaHy-
bIH Oarayiay/blH OJICTEMENIK HETi3JIepiH o3ipiiey
(Moco6eprenos, 2008: 57).
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AKMNapaTThIK IEPEKTeP KOPbI )KOHE TOTBIPAKTHIH
yJIbl XMMHUKaTTapMEH JIaCTaHybIH OaraliayJibIH
oficTeMeNiK  Heri3iepi  o3ipieHeTiH  Oosajsl;
aKnaparThiK-Oarajgay KapTalapblHbIH CEPHUSICHIH
JKacail OTBIPBIN, TONBIPAKTHIH Ka3ipri 3aMaHFbI
yIIbl XUMHKATTApPMEH JIaCTaHybIlHAa Oara Oepieni;
TOMBIPAKTBIH ~ yIIbI XMUMUKATTAPMEH KYTIJIETiH
JIACTAHYBIHBIH CIICHAPHIAJIEp] 93ipJieHeTiH Ooia-
IbI, OOIDKaMIBI-YCHIHBIM/IBIK KapTallap CEpHsCHI-
MEH YJIbl XUMHKATTaPMEH JIaCTaHYIbIH aJIbIH aly
JKOHIHJIET] 1C-KMMBUI J>KOCTIapiiapbl JaiibIHama-
ThIH O0OJIaJIbl; OHIPJAEr] AKOJOTHSUIBIK KaFIai bl
YKaKCcapTy VIIiH YCHIHBIMIAP 93ipJIeHe .

OHIp ayMmarbIHBIH TOIBIpAKTapbIHAA  aca
KayinTi XUMUSUIBIK DJIEMEHTTEpIiH Kom OOybI-
Ha OailyIaHBICTBI OJIAPJBIH MOP(OreHETUKAIIBIK
KacuerTepi esrepeni. ['yMycTsl KabaTThIH HOH aj-
Macy npoliectepi 0y3bUIajbl, HOTHKECIHJIE OCIMIIIK
YKaMBUTFBICHIHBIH aypyhl aMBII, KEHOIp TypiaepaiH
eJIiMi KOHE OJIapJblH 6cyl MEH AaMybIHBIH Harap-
JIaybl OPBIH aJlaIbl.

ExiHmi  perTik  TY3IaHy  HOTWXKECiHJE
TOTIBIPAKTHIH JKOFAPFBl KalaThl THIFBI3AHAABI Ja
OJI KEHiHHEH eIl 3PO3USICHIHBIH OIIaFbIHA AHAIIBIIT
JKOHE JKaHa COpTaHIap/blH Makjaa 00JyblHA BIKIIAI
ereni. Ocepinaiinma, bateic KazakcTan aiMarbIHBIH
SKOJIOTUSJIBIK ~ JKarjaibl  KaHaraTTaHAPJIBIKCHI3,
ocipece Kacrmmii MaHBI OWNATHl TIETiHAE, OHBI
agaMaapabIH OMipi YIIiH eTe KOJANChI3 JET caHay
kepek (Salikhov, 2020: 221).

Byn 3eprrey bBareic Kasakcram  eHipi
TOTBIPAFBIHBIH ~ yIIBI XUMHKATTapMEH JIaCTaHYy-
bIH Oarajay >KeHIHAErl CTPATETHSUIBIK MaHBI3]IbI
MIHJETTepAl mIemyre MyMKiHAiK Oepeni. JKobOa
asChIHJA TONBIPAKTHIH KACUETI MEH TOKCHHII
3aTTap/lblH KypaMbIH Tallay, COHJAN-aK OJIapbIH
JKOXKYHere  ocepiH  aHBIKTayAbl  KaMTHTBIH
KeIIeH/TI JKOJOTHAIBIK 3epTTeyJiep IKYprisiiesi.
JlactanyIbIH HET13T1 KO3/Iepi aHBIKTAJIa Ibl, COHJIak-
aK OHEPKOCINTIK IIBIFapbIHABIIAD MEH OJapIbIH
TOIBIPAK CartachlHa dcepi TayigaHa bl by nepexrep
OoJamrakTa JacTaHyIbl Oarajay jKoHEe €H MaHbBI3IbI
aiiMakTapabpl aHBIKTAY MOJENbAEpPl MEH oficTepiH
93ipJIey YIIiH MmaiaaaaHbrIaab.

Bareic Kazakcran eHipi TOmbIpaKTapbiH KO-
CHapJjaHbIl OTHIPFaH JANajbIK JKOHE KaMepaJIbIK
3epTTeyJiep MOHUTOPUHITIK alaHaapJaH CaHJbIK
JIepeKTepai  amyael,  KOp — MaTepualapblH,
KapTorpausIblK MaTepHalibl 3epAcley/li KOHE
KAITBIKTBIKTaH 30HATay MaJIIMETTepiH femudprey i
(FapbIIITHIK CypeTTepli OHJIEY), METEOPOIOTUSITBIK
JICPEKTEeP/Ii J)KUHAY /Il KaMTHIbI, OYJI JIerpajanusara
YIIBIpaFraH >KepJepAiH koHe Oacka aa penbed
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TY3YII MPOIECTEP TapaTybIHBIH 3aMaHaAYH KOHTYP-
JIapbIH HAKThIIAYFa MYMKIHIIK Oepeii.

3epTTey HOTHIKEJEepl TOMbIPaK dKOKyHerepiHe
KEJTIPIITeH 3UsH/IbI a3aiiTy OofibIHIIIa MEeMIICKETTIK
MPaKTUKANIBIK iC-Iapagap/abl JaMbITYIbIH FHUIBIMU
HeEri31 00J1a amajel.

3epTTey MaTepua aapbl MeH dicTepi

Jananelk ofmicrepiiH cunarramaiapsl  OO¥-
BIHIIA PENpPE3CHTATHUBTI MOHHUTOPUHITIK ajaH-
JIapJl  TaHIAy >OKOHE 3epTTey: Kep Oenepi,
KITUMATTHIK KOPCETKIIITEP, TOTBIPAK, KOHE OCIMIIIK
JKaMBUIFbLIApbl  OOJbIN  TaObuUIaAbl.  TaHmanraHn
ajaHmapia XHMISUIBIK KOpCETKImTep OOHbIHIIA
0J1aH opi TalAay YIIIH TOIBIPAK YITriepi ipikTene .

3epTTeyaid KapTorpadusuiblK 9icTepi OOMBIH-
112 KOp A€PEKTepi MEH JaNaiblK OaKkbliay MaTepua-
napsiH eHAey, [’ AJK TeXHOIOTHSICHIH KOJTaHa OThI-
PBIIT, TOMBIPAKTHIH YJIbl XHMUKATTAPMEH JIACTAHYbI
Typajibl TaKBIPBINTHIK KapTamap Kypy. Koprmaran
OpTaHBIH KOMIIOHEHTTEPIH 9pTYpJIi 3epTTeyiepie
reoaknaparTelk TexHojorusiapasl ([CAXK) maii-
nanany kasipri 3amanrbel ['AXK Oarmapnamanapst
VCBIHATBIH MYMKIHIIKTEPIIIH KEH ayKbIMBIMCH
aHBIKTAJanbl. 3epTTeYy HOTWXKenepi OoWbIHINIA
TaKbIPBIITHIK JKOHE aHAJMTUKAJIBIK SJICKTPOH/IBIK
KapTajiap CepHsChl KypbUIAIbl, Kep Jerpajalius-
Chl MEH TOIBIPAKTBIH COPTAHJIAHYbBI KOHE TOIBIPAK
kapTachl xacanajs! (Kakumxanos, 2020: 130).

3epTxaHaibIK 3eprrTeynep JOCTYpITi
OMICTEPMEH  JKYpri3iieni:  TpaHyJIOMETPHUSIIBIK
XKOHE MHKpoarperartelk Kypammap — H.A. Ka-
YUHCKUK OOWBIHINA; JKalIIbl TyMYyC, T'YMYCTBHIH
TOMNTBIK, kKoHE (pakuusuIbIK Kypambl — WM. Tropun
OObIHIIA; Kaabl a30T — Kbeabaans OOMBIHINA;
KapOOHATTAP/IbIH KOMIPKBIIIKLI ra3el — [ ekiciep-
Maxkcumiok OolibiHIIa; THIIC-1'eapoiin OoibIHIIA;
alMacy ChIUBIMABUIBIFBI — [eppoiin OoiibIHINA;
CIHIpUITeH KaJbIluii MeH Marawi — I'empoiin Oofi-
BIHIIA; CIHIPUIr€H HATPUHA MEH KaJIWd — >KaJblH
(oTOMETpiHAE aHBIKTANAAbl; Cy CHIFBIHABICHIH
Tangay — ApHUHYyIIKHHA OoMbIHIIA (ApPHUHYLIKH-
Ha, 1977: 350); TOmBIpaK CycHeH3UsACHIHBIH pH
— KaJIOPUMETPUSIIBIK 9J1ic OOMBIHIIA; arperaTThiK
tangay — CaBBUHOB OOMBIHIIA; TOTBIPAKTHIH MaK-
CUMAaJIJIbl TUTPOCKOMUSUIBIFEI — MuTdepiux 00ii-
BIHIIIA; TOMBIPAKTHIH KAaTThl (Da3achIHBIH MacCachl
— MUKHOMETPUSIIBIK OICIICH; KOJIEMIIK MacCachl —
HexkpacoB OypbIMEH; TONBIPAKTHIH bLIFAJIBLIBIFBI —
canmak onicimen; cy etkisrimriri — H.C. Hecrepos
acma0bsIMeH, ecemn meHOepiniy aymxansl 0,1 M2, 5 cm
TEPEHIIKTE bIIFAJIBUIBIKTHI aHBIKTAY ; JKbLTKBIMAITBI



I'.A. MykaHOBa xoHE T.0.

Temip — Kupcanos OolibIHIIA; KBUDKBIMAIEL (hochop
— Mauurna OOHBIHINA; KBUDKBIMATEI Kaauii — [Ipo-
TacoB OOWBIHINIA; THIPOJIM3IACHETIH a30T — TiopuH
xoHe KoroHoB OoiibramIa; xammbl pocdop — [1am-
OepToH OOUBIHIIA; JKANITBI Kaiaui — CMUT OOHBIHIIA;
TOMBIPAKTHIH KaJIllbl Tajaaybl — ['eapoiin O0ibIH-
11a, OMONOTHSUTBIK (TOMBIpaK (payHachl) 3epTTeyiep
I'unsipos opici OoiibiaIa xyprizuneni (Lummkos,
2009; 58).

3epTTey HITHKeIePi :KIHEe TAIKbLIAY

Kacruii eHipiHIH Ka3ipri 9KOJOTHSITBIK KaFTalibl
TaOUFM  JKOHE AHTPONOTrEeHIIK  (aKkTopiapIbiH
bIKMaJbIHA TOYeI/Il. Taburu hakroprapra ayMaKkThIH
1I6JI 30HAChIHJIA OpHANlacybl, COHbIMEH OalIaHbI-
CTBI KBUTBI KE3CHACPJC ThIM KYPFAKIIBUIBIK TEH
TeMIIepaTypaHbIH KOFapbl O0ITYbI, TOMBIPAK-0CIMIIK
JKAMBUTFBICBIHBIH ~ JKYTaHJIAHYbl  KaJbIITACAJIBI.
JKaszpik aymakrapIblH OachkiM OOJybI, KYMJIbI
JKOHE COpJapIblH JaMybl KOHE Kell PeXUMIHIH
epeKUIeTiKTepiHeH AeIIALMSUIBIK JKOHE coplia-
HY YIEpiCTEepiHiH Tapairybl, KYMIBI JaybUIIAPIBIH
Kaieracysl xypeni (Salikhov, 2017: 254).

JKep Oeti cymapel TIEKTENTeH XOHE OJiap
TpPaHCIICKAPAIbIK OONBIN TaObUIAbl. AWMAaKTHIH
epekmeniri Kacrimii TeHiziHe OailIaHBICTHI, anai-
Jla OHBIH KOJAWIbl KIMMATTHIK BIKHAIBI 3-5 KM
OomaTelH eHCI3 ayMakThl FaHa KamTuabl. Lllen
9KOXKYHECIHE aHTPOIOTEHIIK BIKIal dCepiHEeH
HIapyaibLIbIK UTePYIiH Y3aKThIFbl MEH KapPKbIHbIHA
0ailIaHBICTHI KATBINTACKAH, YKOJOTHSIIBIK JKaF aibl
OPTYpJTL JCHTEeWIe o3repicKe VIIbIparaH XyHerep
KaJbIlTacaibl. Herisri biknain rypiepiHe cenuTeoTiK,
OHEPKACIITIK, KONIKTIK »OHE aybUIIapyamrbUIbIK
(6achIM KaWBUIBIMIBIK) JKaTaJbl, OJNap/abl Oaranay
MEH KapTorpadusiay >KYMBICTApbl JIOCTYpi, CO-
HBIMEH KaTap KallbIKTHIKTaH 3epIesiey 9/1ici Topi3i
JKaHa Te0aKNapaTThIK OJICTep TYpJepiH KoJgaHa
OTHIpHIN kacanpl (Sarah, 2017: 116).

JKep Oenmepi KopliaraH OpTaHbIH 0a3uCTi
KypaybIllibl ~ OONBIN  TaObIIAMbI  JKOHE  OHBIH
Oy3bUTYbl TaOWFH-IIAPYAIIbUIBIK JKYHEHIH CaTbl-
7Bl e3repiciH Tyasipaabl. OcbIFaH colikec KayinTi
reoMOpQOJIOTHSUIBIK ~ YAEPICTepAiH  KalbINTacy
ayMaKTapbl MEH BIKIAJ €Ty JeHrennepi OOWbIH-
mra Oaranay SKYprisijiesi: >KbUDKBIMANbl KyMJap

KaJbINTACYBIHBIH  OMIAKTAPBIHAAFBl  JIeIISIns
yAepicTepi, ©3¢H aHFaplapbIHAAFbl SPO3HSIIBIK
yaepicrepi, Kacmmit TeHI31HIH OMTaTTHI

JKaralapbIHIAFel COpIAp/bIH Maiiia OOMybl, CYbI
Tas;3 KalpaHaarbl aOpasusuIbIK -aKKyMYJISIHSIIBIK
yaepictepi xoHe T.0. Herisri Hazapapl cenuTeOTiK

veicaHnapra (Mcaraii a., MaiikemreH a. »XoHE
Oackamappl) Oiprmama J>KaFbIMCBI3 BIKITANl ETETIH
JKOHE WHKEHEPJIK-KOIIKTIK JKYHEHIH KbI3METIH
KHMBIHIATAaThIH KbUDKBIMAJIBI KYMJapra ayjapy
KaKeT. ATbIpay 0OJIBICEI MEMIICKETTIK CAHUTAPIIBIK-
SMUJIEMUOJIOTHSIIBIK Kajarajay JernapTaMeHTIHIH
JepekTepi OOWBIHIIA paAManusIIbIK JKaFaail Hop-
Ma Imerinae xoHe 7-14 mkp/car. Kypaiabl. COHBI-
MeH Oipre Kypzaeni mpoOiemanapabie O0ipi A3FbIp
MOJIUTOHBI KBI3METIH Oarajiay MEH OHBIH caJijia-
PBIH KO0 OOJIBINT caHaNaIbl. «A3FBIP» TIOJIUTOHBI
Kypmanra3ssl ay1aHbIH/Ia OpHAJIACKAH, aTaHbl 0aThI-
CTaH IIBIFBICKA IIaMaMeH 20 KM. jKoHEe OHTYCTIKTEeH
contycrikke 15 xMm. kypaiasl. KP  ¥nrTeik
OpPTANIBIFBl  SNIPOJNBIK  (PU3WKAa  HWHCTUTYTHIMEH
KYPTi3iiAreH 3epTTeysiep KOPBITHIHABICH OOWBIHIIA,
ayMaKTbhlH TONBIPAFbIHAAFbl IIyTOHUN-239-240,
cTpoHuuii-90, amepunmii-241, nesuii-137 CHUSIKTHI
paguanys MeJIIepiH KYPaWTBIH HETI3Ti JJIEMEHT-
Tep, FaJaMmJIbIK TYCY JICHI'CHIHCH aclaijipl JIeTeH
IIeTITiM YKacaJibl.

Bomkamapl  pecypcTapMeH  KaMChI3JaHIbIPy
JIEHTeil MeH Tuapocdepara TEXHOTCHIIK BIKITAIIbI
€CeTIKE ajia OTBIPBIN aiMAaKTBIH CYy PECYPCTaphIHBIH
Ka3ipri oKarmalblH OKYHENK Tamjgay —OJIapablH
SKOJIOTHUSIIBIK KaFIalbIHBIH JIeHreliH Oaranayra
MYMKiHAIK Oepai. Herisri mjacraymsl  Kesuep
MYHai-ra3 KociOpbIHAAPBIHBIH KEILeHi OOJIBIN Ta-
Obutaabl. MyHail oHE Ta3 eHAIpY canajapblHbIH
OHEPKICINTIK KAIJIBIKTAPBI TOTBIPAK XKOHE Kep OeTi
cyJapblHa OiplramMa TEXHOTCHJIK BIKIAI eTyJIe.
Jlactaymisl 3aTTap JacTaHFaH ©3€HJEP MEH Cy aii-
JIBIHJIAPbIHAH Kep OCTi JKOHE JKEP acThl aFbIHIAphI
apKbUIBl TachIMANAaHabl. Ipi SKOJIOTHSIIBIK Kayill
peTiHAe KypamblHAa MyHail ©HIMAEpiH, (EeHOIIbI,
XJIOPUATEPAl, aMMOHHM TY3Iapbl MEH ayblp Me-
Tayurgapasl Oipikripren 50-70 miH. M® aymakTarbl
JlaCTaHFaH CYMBIK KaJIJBIKTap/iaH TyPaThiH, AThIpay
KaJlaChIHBIH COJI Karajay OeJlriHJe OpHalacKaH
«Tyxnas Ganka» OymaHy 30HACHI OOJIBIT TaOBLIAIBI.

TeHi3 axkBaTOpWACHIHAA MYHail  KEHODPBIH-
JIApBIHBIH OpHaJIaCyblHa OANJIaHBICTHI KAJIbINTACKAH
TEHI3/1iH MYHal )KoHe MYHai eHIMIepiMeH JIACTaHybIH
OoJIBIpMAay KOHE aJIJIbIH Ty aca OTKip Macesiere ai-
HaIbl. XpoMaTorpadusuiblK Talay HOTHKeIepiHe
KaparaHga, MyHail eHiMmaepinin 3,7-3,92 wr/mm’
JeHiHr1 WEeKTIK payassl KoHneHTpauusicebiHal (I1IPK)
74-78 ece >kOFaprbl HIBIFBIC JKaranayarsl OipHeIe
MYHall KOCINIIUTIT MEH KONTEereH ICTEH INbIKKaH
MYHall ~ YHFbIMajaphl OpHAJaCKaH  ayMaKTaFrbl
JKEPruliKTi Tasi3 Cy 30HachIHa TipkeiareH. COHbIMEH
KaTap ayblp MeTalJlapMEH JlacTaHy Ja Oaiikaiyna.
mHK mamameH OapIibIK skepe kesaecei. Llnak 0oii-
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piama HIPK-wHiH apThiK OonFaHmbFl Mopckoe Ke-
HopHeiHza — 5,1 [IPK xone 3a0ypyHbe KEHOPHBIH A
— 2,5 IIPK OaiikanraH. [IMHK KOHIIEHTPALIUSICHIHBIH
epekmre >xorapel 1,1-15 HIPK xepcetkimi Bonra
xoHe JKaifblK e3eHaepi apachblHIArbl KYHBUIBIC ay-
JIAHJAPBIH/A, ©3C¢H apaibIFbIHIAFbl Cybl Tas3 aKBa-
TOpUsUIap/a aHbIKTaNFaH. KylonanelH HOPMaTHBTIK
JeHreiaeH 3,2 ecere apThIK MAaKCUMAIIIBl KOHIICHTPA-
LUSICHI TEHI3/IH CONTYCTIK YOHE CONTYCTIK-IIBIFBIC
Oemnirinze tipkenren (badenko, 2010: 216) Atbeipay
OOJIBICBIHBIH TOTIBIPAK YKaMBUIFBICHIH TAIIAY apKbLIBI
OJIapIbIH SKOJIOTHSUIBIK OY3bUTy JCHICHiHE BIKIIAI
€TeTiH Heri3ri (aKTOpJapblH, TOIBIPAKTHIH JacTa-
HYbl MEH TY3/IaHYBIHBIH 0achIM TYpJIEPIH aHBIKTAY
xypeni. OONbIC TOMBIpaKTapblH OOHUTETTEY OO¥-
BIHIIA KOPCETKIlITepi OTe TOMEH, Oyl 30HaJbIK
TOIIBIPAKTap/ia KapallipiHal MeJIIepiHiH a3 0oury-
BIMEH JKOHE TY3/aHy, COpJaHy TOpi3l >KarbIMCBHI3
cebernrrepre  OaitmaHpicTel. OOJBIC  TOTBIPAKTApPHI
TOMEHT1 OOHUTET OATUIAAPHIMEH CUTIATTAIA/IbI: JKaki-
BUTBIMIAp Tmeriaae 3,8-6, malbHObIKTapaa 7-8,4.
Bipmamaskorapsl b6oauTeT Oaiibl erictikrepae— 14,5-
TeH 22,3-ke neitin. TeMeHri 0ay KepceTKimTepiMeH
Kypmanrasel aynanblHbIH HapblHKyM mieriHjaeri
TONBIpaKkTap, connpan-ak Munep, Makar xone Ma-
XaMOeT ayJaHAapbIHBIH abIPJbl JKa3bIKTAPBIHBIH
TombIpaKTapsl  cumattaiagsl  (3,8-4,0). bipmama
KOFaprbl 0ajl KepceTKilTepiMeH AThIpay K.o.
MeH KpI3blIKora ayJaHbIHBIH aJTFOBHAJIbI-aThIPAY
JKa3bIKTAPBIHBIH TOIBIPAKTAphl aHbIKTANAAb! (5,8-
6,0).

OOJBICTBIH TOMBIPAK-OCIMIIK JKAMBIIFBICHIHBIH
Oipaz Oeuiri, ocipece ©HEPKACIM  KAPKBIHIBI
JaMbIFaH ayJaHaap MeH Herisri ceberm OOk
TaOBUIATBIH ~ aJlaMHBIH ~ THIMCI3  IIapyalibLIbIK
OpeKeTi canmapblHaH KaJBINITACKAH  IIOJICHY
yZiepicTepi HOTHXKECIHE AerpaalysiFa YIIbIparaH.
AHTPONIOTEHTIK ~ BIKMAJ HOTWKECIHIE OCIMIIK
YKaMBUIFBICBIHBIH CUPEYi MEH OCIMIIKTepAiH 0achiM
TYpJAEPIHIH aybICybl JXYpeHdi, oCIMAIK TYpIepiHiH
CaHbl a3aibll, KeHOip Typriepi >KOWBUIaAbL, COP
oCIMIIKTEpiHiH caHbl apra Oactaiiapl. OOBIC
ayMarblHJa ©3TepiCKe YIIbIpaMaraH ayMakTap
ore a3. OmapasiH KaTtapbiHa Kacmuii TeHi3iHIH
KarajayblH/a xkoHe YKalbiK rieH Bosra e3eHiepinin
aTeIpayNapblHAa KaMbIC KOTallapbl ©CKEH MIaFbIH
ayMakTapAbl )KaTKpI3yFa Oomnanel. ThIH eciMIiKTepi
OCKeH KimmiripiMm aymakrap Kacmmii maHwl ofirma-
THI MIeTiHAe jkoHe JKenrtay TaybIHBIH OHTYCTIK-
IIBIFBICHIHA, JJOHBI3TAY anaca yCTipTiHiH (KycaH-
JIb) Ka3bIKKa CHIeH ayMaKTapblHAa (OYHBIPFBIH)
ke3neceni. OOmBICTaFbl TAOMFW KYHEHIH Kazipri
SKOJIOTHSIIBIK JKaF[aiibl, OJApJbIH OY3bUTYBIHBIH
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JIeHTell kaHyapiap JIYHHECIHE J€ BIKIAIbIH
TUrizyne. MekeH eTy aiiMarbIHbIH ©3Trepyi, TOTBIPAK
TeH CyJAbIH MYHall OHIMIEpIMEH JXOHE aybhlp Me-
TaJUIJapMEH JIACTaHYbI, OCIMJIIK KaMbLIFBICBIHBIH 3
JIeTpaIaliisChl, apeaifgapia HHKEHEePIIK-KOIIKTIK
KYPBUIBIMJIAP/IbIH ~ CaJIbIHYbI, JBIOBICTBIK JiacTa-
Hy MeH OpakOHBEpIIK HOTIKECIHAE KOITereH
JKaHyapiiap TypJiepl CHpeI, a3arofra YIIbIPajbl.
bipmmama nenreiine Oynm HerizineH Bonra-XXaitpik
e3eHjiepl apachiHia OipeH-capaH 0ac Ke3JeCeTiH
TYIKTBUIapFa (aKOOKEH) BIKIAT eTTi. OPTYpii
skabaiibl >KaHyaplapAblH Tapaly aiMarblH 3epT-
Tey OapbICBIHIA ONapAbIH MEKEHJeYy aiMarblHaH
TBIC JKepiiepAe OoNapbl JKepCciHAipyre O0JaThiH
aliMaKTapIeIH 0ap eKeHi aHBIKTAJIIBI.

ATteipay OOJIBICHIHBIH JmaHAmapTTaphiH
paHTiiey onmapablH OY3BUTy JeHreimepi  0oii-
bIHIIA OayiJbplK OaFajay HETI3IHIE eCenTeli.
JlangmadTrapasiH  OV3BUTYBIHBIH Oec  ACHTeii
aHbIKTaIAbl (ic XKy3iHme Oy3pUIMaraH JaHAmadT-
TaH KaTThl Oy3putFaH JnaHamadrika aeiin). OO6-
JNBIC  ayMaFblHIA  aHTPOIOTEHMIK  BIKITAJIBIH
KAUBUTBIMBIK,  JKOHE OHEPKOCINTIK-TEXHOTCH/IIK
Typaepi  Oacbim. Illapyambuiblk  KaThIHACTA
alMaKThIH  IIBIFBIC  OOJITHAC  OHEPKACIITIK
KOJIIAHBICTHIH TEHI3MIH JKOHE AJUIFOBUIUIK JIAHI-
madTrapbl Ken kesaeceni. MyHaa KeMipcyTek Ke-
HOpBIHAAPHI WoFbIpaanFad: Joccop, Makar, Ecke-
e, baitmonac, Kocmarein, Kyicaper, Kapatos,
[IpopBa xoHe Oackanapel. Kacnuii TeHi3iHIH
COJITYCTIK-IIBIFBIC ~ JKarajlaybl OOMBIHIA  KOHE
OOJIBICTBIH TIBIFBICHIH/IA OpHANACKAH MYHaW KOHE
ra3 eHIIpETiH aliMaKTapbIH/Ia JKepP acThl )KOHE Kep
YCTi KyOBIPJIapBIHBIH OipITamMa KOFaphl THIFBI3ABIFEI
Oalikananpl, Oy €3 Ke3eriHae JTaHAmadTTapIbIH
MOP(OJIOTUSIIBIK ~ KYPBUIBIMBIHBIH ~ ©3TepyiHe,
neQusuust  yIepicTepiHiH, CY  3PO3HSCBIHBIH
KaJBINTacyblHa, TY3AaHy VICEPICIHIH JaMybIHa
OKEJIN COFajbl. AHTPOMOTEH/IIK BIKIAJJIBIH HET13T1
TYpi OOJBINT TaOBUTATHIH AyBIIIIAPYAITBUTHIK, BIKITAT
aiimMakThlH 82,5%-H apThIK ayMaKThl KaMTHJBI.
EH ynkeH xaWbUIBIMIBIK KYKTeMe ATbIpay K.o.,
Maxambet >xoHe JKBUIBIOHW OKIMIILIIK ayjaHfa-
peiHma Oaiikamanel. Kazipri yakpITTa OOJIBICTBIH
JKAUBUIBIMIBIK JKEPIICPIH/IC 9p TapamnThl yuepictep
KYpin okatelp: Oip KaFblHaH, eJi-MeKeHAepre
Tasty )KaTKaH ayMaKTap/a Mallbl EKTeH ThIC )Kar0
JKOHE OCBhl ayMakTapia KaTThl JerpajaiusiibiK
YAEpIiCTepAiH qaMybl OSJIeH aliFaH.

OO0nbic aymarblHBIH 0Oipa3 OeiriHie Kypim
KaTKaH, oJi WICUIUIMETeH Mocellere MIeNJIeHY
Moceneci  JkaTaiapl. DKoXKyHenepaeri  (OHIBIK
Karmaii  oOseicTelH  12,6% Hemece 14,9 MbIH



I'.A. MykaHOBa xoHE T.0.

KM? ayMarblHa COMKeC KeJeli, KallFaH ayMmakTap
meJfcHy BIKNaJbIHA OeiiM aiimMakTap OOJBIN Ta-
oputaner. lenaenymin onci3 nmeHrei 34,5 MbIH
kM? (29,1%) Hemece OOJBICTBIH IMUPEKTEH apThIK
ayMarbiH, Oipkanbmtel — 49,6 MbiH kM (41,8%),
KatTel — 18,5 MeH kM2 (15,6%) KoHe ©Te KaTThl —
1,1 mbrH kM? (0,9%) ayMarbIH aJbIIn )KaThIp.

KemipcyTekTi enaipy 6apbIChIH/Ia MaHBI3/IbI Ha-
3ap ayMaKThIH KOJIIKIIEH KaMChI3IaH/IbIPbLTybIHA Y-
napeiiasl. Opoip 100 KM KyObIp 5KOJIbI KYPBUIBICHIH
cally HOTHXKECiHJe OY3bUIFaH TOIBIPAKTHIH ay-
nmaubl 500-1000 ra-mer Kypaiael. OCBIHBIH Call-
JIapbIHAH aHTPOIIOTEH/IIK Me30- JKOHE MHKpoOe-
JIepJiep KaJIbIITAchIll, Keyeciaed Oeaep Kypylibl
yAepicTepAiH OelceHAiniri apTyaa: 3po3us, aed-
JSIIMS, CY JKMHAIYy ayMaKTapbIHBIH 1Ieryi, cyddo-
3Usl KOHE T.0. OHIpP/IH AKOIOTHSIIBIK JKaF Tal bIHBIH
JKarbIMChI3 ©3repYiHIH HEri3ri ceOenTepiHe Xu-
MUS, OKEHII JKOHE TaMaK ©HEepKocimTepiHie
HIMKI3aTThl OHIIPY KOHE OHJEY canaiapblHaa
TEXHOJOTHSIIAP/IBIH JKETUIIpinMeyi kataisl. by
KayinTi ayblp METAJUIIAP/IbIH, PATUOHYKIHITEPIIH,
TEXHOJIOTHSJIBIK PEareHTTep/iH BIAbIpay OHiIMIepi
MeH 0acka Jla KayilTi 3aTTap/blH I[IOFapiaHybIHA
SKEJIM COFabl.

OMip cypy OpPTachIHBIH JErpajaiuschl MEH
XaIBIKTBIH ~ JCHCAYJBIFBIHA  3ajal  KeNTipeTiH
KOpILIaFaH OPTAaHbIH ra3 TOPi3/li, CYHBIK HKOHE KATThI
3aTTapMEH JK9HE OHEPKACIT KaJIABIKTaphIMEH JIacTa-
HYBI QJICYMETTIK KOHE SKOHOMUKAJIBIK MaHbI3/IaFbl
OTKIp 0aChIM DKOJIOTHUSITBIK MOCEJIE PETIHAC KBTI
otelp (baiikos, 2022: 75).

OOBICTaFBI  Ka3ipri AKOJOTHSUIBIK, MOCEIIeNep
OPTYpJIi CHIIAaTTaFbl ©3EKTLTIKKE Ue 00J1a OTBIPBII, Kaj-
Ibl XAJIBIKTBIH OMIp CYpy KaOUIeTi JACHIeHiHe BIKIAI
etyne. OOMBIC XaJIKbIH MEINKO-OUOIOTHSITBIK TEKCEPY
aiiMaKTa SKOJIOTUSUIBIK-IEMOTPadUsIIBbIK IIHCSIICHICTI
aHPBIKTayFa MYMKIHIILTIK Oep/1i. X aJbIKThIH ICHCAYITBIK
JKaFIaiibIH Oarasiay YIIiH ayMaKTap/ia HHTeTPaIAsIIbIK
KOpCeTKIITep — oM, TYy CepIliHi, opTama emip
CYPY Y3aKTbIFbI, JKaJIbl KOHE WH(EKIMSIBIK ay-
pyiap KepCeTKimTepi KOJJIaHBUIAIbL. XaJIbIKTHIH
JICHCAyYJIbIK JKarJaliblH Oarajiay YIIH OOJIBICTHIK
JKOHE ayJTaHABIK KOPCETKIIITep KOJIAHBUIBII, OJap
KazakcranHblH 6acka Jja allMaKTapbIHBIH ’KHE OpTa-
I1a pecIryOIMKaBIK KOPCETKIIITIEH CabICThIpa OThI-
PBIT QHBIKTAJIAJIBL.

OO0BICTaFBl AKOJIOTHSUTBIK MOCETIeNep i IIenry
OOWBIHIIIA FAJIBIMJIAP/IBIH KATBICYBIMEH OOJIBICTHIK
JKOHE ayMakKTBIK DKOJIOTHSUIBIK — OOeJiMICpIIiH,
YKIMETTIK €MeC OHE KOFaMJIbIK YHbIMIap Tapa-
MIBIHAH JKYPTi31IeTiH JKOHE JKOCTapiiaHFaH Imapa-
Jap Karapel icke achipbuiMak. OapJblH apachiH-

Jla KeJecigei mapanapabl epekiue Oerin KepceTy
Kaxer:

- MyHaliMEH JIaCTaHFaH KEHOPBIHIAPBIHBIH
TOIBIPAKTAPBIH TAPUXH JIACTAHFAH ayMaKTapJIbl pe-
KyJIbTHBALIUSIIAY;

- OHIPICTIK KAJIIBIKTAPIbI €KIHIII PETTIK OHILY;

- SHEPTUSHBIH KOCAJIKbI TYpJIEepiH KOJAaHY;

-KaliTaeHJIey 3aybITTapbl MCH eJI/Ii-MEKeH IEP/ICH
IIBIKKAH TYPMBICTBIK KATThl KAJIJBIKTAP/Ibl KOMYTE
apHAJIFaH TIOJIMTOHIAP/IbI Cally;

- eNIi-MeKeHIep MEH WHKEHEPIiK KYpbI-
JBICTAp/Ibl MEXAHUKAJBIK KOPFay KelleHJepi MEH
(buToMenropanus KYMBICTaphl HETi3iH/Ie KBIIKbI-
MaJTbl KyMJIapbIH OachIl Kalxy KayliHeH CakTay.

Bareic  Kazakcran eHipiHAE  omiCTEMEIiK
TociIAepAi mMaijanaHy TONBIPAKTHIH —JIACTaHY
NEHTeHiH JKOHE TOTBIPAKTHIH VYIIbI XUMHKATTap-
MEH JIaCTaHyBIHBIH BIKTHMaJ CallIapblH Oaranay
KE31HJIe CaTBICTRIPMAJIBI IEPEKTEPAl alyFa BIKITAI
eTelli, OCIMJIIK TeKTeC TaMaK OHIMJICPIHIH carachlH
Oomkayra MYMKIHIIK Oeperti.

TomnbIpakTelH yiIbl XUMHKATTAPMEH JIACTaHY
KayIliH OaraiayablH HETi3rl KpUTepUidi TOMBIPaK-
TaFrbl XUMUSJIBIK 3aTTaplIbIH IIEKTI PYKCAT €TUIrCH
koumenTparusicel (LLIPK) 60p1m TaObImaab!.

TonblpakTeIH JlacTaHy KaymiH Oaranay YIIiH
yIIbl XHMHUKATTapasl — JacTaHy KepCEeTKIITepiH
TaHAay Ke3iHIe TOMEHJIErT MONIIMETTEepJi ecKepe
OTBIPBII XKYpri3inesni:

— 3epPTTEJICTiH alMaKThIH TOMBIPAFBIH JIaCTayFa
KaTbhICATBIH YJIbl XUMUKATTAP KCIICHIH aHBIKTAHThIH
JacTaHy Ke3JIepiHiH epeKIIeTiKTepi;

- TONBIpaKTarbl yibl Xxumukarrapiaeiy [IIPK
Tizimiae (l-kecTe) oHE oJapiblH KayiNnTuLIK Kia-
ChlHa (2-KecTe) coliKec JacTaylibl 3aTTap/bIH
OaCBIMIIBIFEI.

Bapnay 3eprreynepimMen actanOaraH ((hOH/IBIK)
JKOHE JTACTaHFaH ayMaKTap aHBIKTaaIbl. AyIaHHBIH
JaHIMAa(THIK  epPeKIICTIKTepiHe OaiIaHbICThI
(hOHIBIK ayMaKTa ChIHAK YYacKeJIePiHiH OpHAIaCyhl
epekuieneneni. byn jkarnmaiina TombIpak Ty3eTiH
JKBIHBICTAp, TOMBIPAK TY3LTy Typi, kep Oenepi,
eCIMJIIKTEp JKoHE T.0. aHbIKTANAAbI. JlacTaymibl 3aT-
Tap OOMBIHIIA JKEPTUTIKTI TEOXUMHUSITBIK ayBITKYIIap
aHBIKTANybl MYMKiH. ChIHAK ydYacKeJIepiHiH CaHbI
MEH OpHajacybl ayMakThIH JaHAMAPT-TEOXH-
MUSLIBIK J)KOHE TOTIBIPAK epeKIIeiKTepine OalnaHbl-
cThl. ChIHAK YIacKeIePiH/Ie KaFIaliIbIH CUITaTTaMa-
CBl JK9HE TOIIBIPAK ChIHAMAJIAPBIH ATy XKYPri3ijaei.
1-kecte — TombIpaKTarsl XUMUSIIBIK 3aTTapIIbIH KECTECi )KOHE

OJIap/IbIH 3USHIBLIBIK KOPCETKIMITEPi OOMBIHIIA PYKCAT ETIITeH
JIeHTerepi.
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JlepexTep KOpbIH Kypy yiiH barsic Kasakcran eHipiHIe aHTPOIIOTSHIIK BIKIAIIAH JIeTpaJalisaFa YIIbIparaH ...

IIPK, 1 kr TonbIpakKa Mr 3usIHABLIBIK KopceTKimTepi
M e s | I [ [
ii‘;éi) 0,02 0,02 0.2 0,5 - 0,02
Benson 0,3 3,0 10 0,3 0,3 50
Tomyon 0,3 0,3 0,3 100 0,3 50
Crupon 0,1 0,1 0,3 100 0,1 5-50
Kceunon 0,3 03 0,3 100 0,3 5-50
MBIIBSIK 2 0,2 2 15 - 10
Kaamuit 1-0,5 0,03 1 10 - 5
ChIHaI 2,1 0,2 2 10 - 10
Kopracein 30 6 35 260 - 30
Bananuit 150 50 100-300 100 - 100
Mapranen 1500 500 10000 6300 - 1500
CypbMma 4.5 0,5 4.5 4.5 - 50
Huxkens 4 1 6,7 14 - 4
[uak 70 23 23 200 - 37
Msic 60 3,0 35 72 - 3
Kyxkipt amem. 160 60 100-200 100 - 100
bop 30 0,87 3,5 10 - 10
Xpom 30 6,0 2,5 30 - 4
drop 10 2,8 2 10 - 3
Monnbnen 10 4 3 10 - 3
KobGansr 10 1 4.5 4.5 - 40

2-KkecTe — Zc OOWBIHIIIA TOMBIPAKTHIH JaCTaHy KayIiHIH O0JKaMIbl Oaraiay [IKalachl

TonbIpaKThIH JaCTaAHY . . . .
CaHATL Zc JlacTany omaKTapbIHAAFBI XAJIBIK JeHCAYIBIFBI KOPCeTKImTepinin o3repyi
. Bananap aypybIHBIH €H TOMEHTI IeHT el KaHe (QYHKINOHAIIBIK ayBITKYIapIbIH €
Pyxkcar erinren <16 P 2YPYBIHBIR CH Aert ynicn FIBIK AYBITIYTIAPHBIR €1
TOMEHT1 )KULITIT1
Oprarua Kayinri 16-32 JKanmbl chIpKaTTaHyIIBIIBIKTHIH apTYhI
JKanms! CEIpKATTaHyIIBUIBIKTHIH, JKHi aybIPAaThIH Oananap CaHBIHBIH, CO3BIIMAIIBI
Kayinri 32-128 | aypymapsr O6ap OamamapslH, )KyYpeK-KaHTaMbIp )KYHEeCiHIH (YHKIMOHAIIBIK JKali-KYHiHIH
OY3BUTYBIHBIH apTyBhI
Bananap aypyruasIbIFbIHBIH apTYbl, dUeNACPAIH PEIPOAYKTUBTI (QyHKIMSCHIHBIH
Ore Kayinri >128 Oy3bUTYbI (OKYKTUTIKTIH TOKCHKO3BIHBIH, Mep3iMiHeH OypbIH O0CaHY/IbIH, 0JIi TYY/IbIH,
JKaHa TyFaH HOPECTEIepIiH TUIOTPO(HUSICHIHBIH YIIFAIObI)

YCBIHBUIAIBI.

Ecxkepty. TonbIpakThIH JacTaHy IeHreliH Oaranay Ke3iHIe XMMUSUIBIK 3aTTapIbl SMUCCHSUIIBIK TaIay diCIMEH aHBIKTay

Jlactanran aymakTa TOMBIpaK ChlHAMaJapblH ally HYKTeJepi )eJl payllaHblH €CKEepe OTBHIPHII, JIacTa-
Hy KO31HEH op TYpJli KaIIBIKTBIKTa OpHAIACTHIPbUIA bl ChIHAK HYKTEJIEPIH OpHAIACTBIPY XKHIIITI J1acra-
Hy ke3iHe xakbH (50, 100,200, 300 M) >koHE >KOMBUIFaH CalblH a3asipl. 3epTTey aliMarbIHBIH MilIiHi-
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JKENJIIH payliaHbl OarbITBIMEH CO3BLIBIN KAaTabl.
ChpIHaK HYKTEJTIEPiH TaHIaFaHIa, ojlap JaHAmAa(TThI
YUBIMIACTHIPYIBIH KYPISTUTIK KATETOPHSICHIH KOHE
TOMBIPAK JKAMBLIFBICBIHBIH KYPbUIBIMBI HETI31HIC
JKacallbIHaJ[bl OUTKEHI OYJI TOIBIPAaK KapTachlH Ka-
cay kesinzse eckepuremi. ChlHAK ydackesepiHie
TYPaKThI JKoHE Mep3iMJIi OaKbuUIayiap Kyprisiitemi.
KermkpuaplKk  3eprreyliepre  CyilieHe  OTBIPBIIL,
OaKpIIaHATHIH AJIEMEHTTEP/AIH JKBUDKBIMAIBI (Pop-
MaJlapblH KaiiTa aHbIKTay OipHEIIe >KbUIIaH KEWiH
(2-5) oxyprizimyi Kepek eKeHIIrl aHBIKTaJJIbI.
Kuinik nacraymsl 0OBEKTIIEPAIH OHEPKACIIITIK
KBI3METIHIH KapKBIHIBUIBIK JOpekKeciMeH, OaKbiia-
HATBIH 3JICMEHTTIH €PEKIIEIIKTePIMEH aHBIKTAJIa IbI.

TombIpakTeIH yIIBI  XUMHUKAaTTapMeH JlacTa-
HYybl JIACTAaHFaH ayMaKTap/aH aJlbIHFaH TOIbIPAK
YIITTIepiH XUMUSUTBIK TaJIIay HOTHKelepi OOHBIHIIA
OaranaHajpl. OTKEH XKbULIAPIAFbl 3€pPTTEYJICP/iH
Marepuaigapsl  OOWBIHIIA  JlacTaHyFa  OcHim
ayMakTap Tapjaanajbl. JlasanbiK TOMBIPAKTHI 3ePT-
Tey omicTeMeci OOWBIHINA TOMBIPAKTHIH Op THIII
MeH TUI TapMmarbiHa 50 reKTap alikarka TOIbIPaK
KECKiHI CaJbIHAIBI, OHBIH IMIIHE KOHBEPT oAiCiMEH
A TYMYCTBI-aKKYMYJISITUBTI Kabar meH B ermemni
KabaTTaH opralia YIriiep anbiHaabl. XUMHUSIBIK
Tanayaap/IbH HOTIDKEJIepi CTaTHCTUKAJIBIK
OHJICYJICH OTE/li OHE TOKCUKAHTTBIH OCNTIEHIeH
IIEKTI pYKCaT eTUIreH KOHIICHTPalUsIapbIMEeH
(IIPK) canmpICThIpBLIAIbI.

IIPK 3epTreneTiH ayMaKTBIH TOIBIPAFbIHBIH
Oenrimi  Oip  TOKCHKAaHTTapMEH  JIaCTaHYBIH
OaranayplH HETi3ri KpUTEepHUili OONBIT TaObLIa k.
IITPK TonbIpakTarbl XUMUSIIBIK 3aTTap KYPaMbIHbIH
KeIIeHII WHTEeTpalbl KOPCeTKill OO0ibIn TaObI-
JIaJibl, KOJIJAHBUIATBIH 3USIHIBUIBIK KPUTEPHUIIEpI
JacTaymibl 3aTTapJblH JKaHACy OpPTAChIHA JKOHE
TOTBIPAKTHIH OUONOTHSIBIK OCJICEH/IUTIrHE dcep
eTYiHiH BIKTUMAJ KOJIJAPbIH KOpceTe Ti. XUMHUSITBIK
3aTTAPMEH JIACTaHFaH TOMBIPAKTBHIH KayilTiIiriH

Oarayay JKepriTiKTi epeKiienikrep i (ericTik, xai-
BUIBIM, €J/Ii MEKeH, peKpeanusuIblK aiMakrap,
Taburu naHamadrTTap KoHe T.0.) ecKepe OThI-
PBITL, JKepIli TMaifanaHyIblH OpPTYPJi CHITaTTaFbl
TOIBIPAKTAphl YIIiH capanaHfaH TYpAE KYPrizimyi
Kepek. bysr perTe actaymibl 3aTTBIH €pPEKITICITiriHe
0aliIaHBICTBI 3USTHIBUIBIKTBHIH IIEKT1 KOPCETKIITepi
OpTYpITi OoJamBl ayblp MeTajamap YIIH — KaJITbl
CaHUTAPJbIK JKOHE TPAHCIOKALMUSUIIBIK, MECTUIUI-
Tep YIIiH — TPAHCIOKAIUSIBIK, MYHAH JKOHE MYyHa
OHIMZEP] YILIiH — MUTPALHSIIBIK.

Enmi  MekeHmepmiH  XUMHSUIBIK — JIACTaHy
JeHreiin Oarajay KajaJapIblH KOpILIaraH OpTa-
CBIH OipIKTIPIITeH TeOXUMISUTBIK )KOHE TUTUCHAITBIK
3epTTeyjiep Ke3iHJe 93IpJCHreH KOepPCeTKilTep
OolibiHIIA Kyprizineni. MyHnmait kepceTkimTep
Kc  XuUMHSIBIK ~ DJEMEHTiIHIH  KOHIICHTpaIus
KO3 PUIMEHTI JKoHEe ZC JIaCTaHYbIHBIH KaJIIIbI
KOPCETKIIIi OOJBIT Ta0bLIaIbI.

XUMHUSITBIK JIIEMEHTTIH KOHIICHTpAIIHs
koad¢umuenti Kc  TombIpakTarbl  AJIIEMEHTTIH
HAaKTHl Ma3MYHBIHBIH (DOHFa KaTBIHACKI PETiHIIE
anbikTananel: Kec=Ci/ Cd

Kebinece Tombipak OipiieH OipHEIIe 3JIEMEHT-
TEPMEH JIaCTAaHFAHIBIKTAH, OJIap VIIH AIIEMEHT-
Tep TOOBIHBIH 9CEPiH KOPCETETIH ZC JacTaHybIHbIH
JKaJIIIBI KOPCETKIII ecenTeNe/i:

Zc=Y Kci—(n—-1) (1)

Mynnarer  Kci-chlHaMamarsl 1 DJIEMEHTTIH
LIOFBIpJIaHy KOA((HUIMEHTI; N-eCKepileTiH dJe-
MEHTTEp CaHBbI.
3-kecTe — XI/IMI/ISUIBIK 3aTTapMEH JIaCTaHFraH ayblJl
InapyambUIbIFbl MAKCATBIHAAaF bl TOIIBIPAKTHI 6afanay/:[},1H
KaruJaTThIK CXCMaChI

TonbIpaKTbIH "
AyMaKkThl naiiganany .
JlacTaHy JlacTany cunarramacsl Y chIHBLIATBIH ic-1Iapaiap
BIKTHMAJIIBIFbI
CaHATBI
TonbIpaKThIH JIACTaHY KO3/EPIHIH dcep
eTy JIeHreliHiH TeMeHeyi. Ocimaikrepre
TormbIpaKTarbl XUMHUSUIIBIK 3aTTap IbIH A
I. Pykcar R .. Kes kenreH nakplira TOKCUKAHTTap/bIH KOJKETIMIUIITTH
. MeJepi (POHHAH achIIl Tycell, Oipak N . .
eTUITeH naianany TOMeH/IeTy OOMBIHIIA ic-1Iapatappl
LIPK-naH sxorapbl emec
JKY3€ere achlpy (9KTey, OpraHHKaJIbIK
TBIHAMTKBIILITAP €HI13y XKoHE T. 0.)
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Jlepexrep KopbIH Kypy yurin barsic Ka3akcran eHipiHIe aHTPOIIOTEH/IIK BIKITAIIAH JeTpaJalisFa YIIBIPAFaH ...

Kecmeniy orcanzacwr

KepCeTKill OOWBIHINIA pYKCaT eTiIreH
JICHTeii/IeH TOMEH 0oJIFaH Ke3/e
onapneiH 11IPK-nan acanst

TonbIpaKThIH .
AyMaKThI Naiianany .
J1aCTaHy JlacTaHy cMIaTTaMachl Y chIHBLIATBIH ic-11apajap
BIKTHMAJIBIFBI
CaHaThbI
TombIpaKTarbl XUMHSIIBIK 3aTTap/IbIH .
I canarka ykcac ic-1apanap.
KYPaMbl 3USHABIIBIKTBIH KaJIIIbI
Aybl1 mapyalbulblFsl | MUrpanusiblK Cy HEMECEe MUTPALUSUIBIK
CAHUTAPIBIK, MUTPALHSANIBIK CY KOHE O . . . o
. . OCIMJIIKTEpIHIH callachlH | aya KOpCEeTKILITEpPIH IEKTeHTIH 3aTTap
II. Oprama MUTPALUSUIBIK aya KOPCETKIIUTEPIH
. o . 0aKpIIay MIapTHIMEH OoJFaH Ke3/1e ’KYMBICIIBUIAPABIH THIHBIC
KayinTi HIEKTENTIH, 61paK TPAHCIOKAIINSIIBIK

KE3 KCJII'CH JaKblIJlapra

airy aiiMarbIH/Ia )KOHE JKePTUIiKTI Cy
KO3JICPiHiH CyBIH]Ia OCHI 3aTTap/IbIH
OouybIHa OaKbLIAy XKYPriziiaeni.

naianany

TombIpakTarsl XUMUSIIBIK 3aTTap/AbIH

III. XKorapst MOJIIIEPi 3USTHABLUIBIKTIH IeKTeYITi

TeXHUKaJIBIK JaKbLIAAP
YILIH Hai1anany.
KonnenTpatopibix

I canar ymiH KepceTireH ic —
mapanapaan 6acka, oCiMIiKTep-
A3BIK-TYJIIK )KOHE )KeMIIIONTET1
TOKCHKAHTTap/IbIH KYPAMBIH OaKbLIay
MIHJETTi. OCIMIIKTepAl — a3bIK-TYIIIK
OHIMJICPIH OCipy KaXkeT OOJIFaH Karaaiiia

KayinTi TPAHCIOKALMSIIBIK KOPCETKII Ke3iHae | OCiMAIKTep/i eckepe -
oJIap/ibl Ta3a TONBIPAKTa OCipireH
onapaslH IPK nan acamst OTBIPBII, AAKbLIAAP/IbI .
. . OHIMJIEPMEH apajlacThIPy YCHIHBLIABL.
naiianany meKTeysi L .
KoHIeHTpaTop — eciMIiKTepi eckepe
OTBIPBII, MaJI a3bIFbIHA JKACKLT MACCAHBI
nanaany/bl MeKTey.
TexHuKaJIbIK JlacTaHy neHreiliH TOMEHIETY JKoHe
JlaKbUIIApAbI TOMNBIPAKTAFbl TOKCUKAHTTAP/bI
XUMUSIIBIK 3aTTapAbIH KypaMbl OapibIK naitfanaHy Hemece OaiiaHbICTBIPY JKOHIH/ET] ic-
IV. OTe KayinTi | 3UAHIBUIBIK KOpCETKIlITepi OOMbIHIIA ayblJI LIapyallbUILIK mapanap. XXyMbICHIBITApAbIH THIHBIC
tonelpakTarsl [IIIPK nan acans naigananynaH aiy aiiMarbIH/a )KOHE JKePTiTiKTi Cy
wbirapy. OpMaH KOpray |  Ke3JepiHiH CybIH/Id TOKCHUKaHTTap/IbIH
oenneynepi 0omybIH OaKbLIay
JlactanynbiH  KUBIHTBIK ~— Kepcetkimi — Oip  0,2-1,6 HIPK, Xpowm (6+) 0,2-5,4 IIIPK, Msic 0,02-
ChIHAMAMArel OapibelK dieMeHTTep yimH xoHe 17,7 IHPK, Kopracein men wMbipeim 0,0004-0,1
TCOXUMHSUTBIK ~ ipikTeme OoibrHma aymakteiH — IIPK. Ky3 wmesriminge IIIPK man ackan HbicaH-

ydackeci YIIH aHBIKTadybl MYMKiH. KayinTimikri
aHbIKTay Oarayay IIKanackl OOWBIHIIA KYpPrizijeni,
OHBIH TPaJallusAChl TOMBIPAKTHIH JIaCTAHY JEHIeil
OpTYpJIi ayMaKTap/ia TYPaThIH XaJIBIKThIH JICHCAYIIBIK
JKaFIalblH 3ePTTEY HET131H]IE 931pJICHTEH.

ABTOpIapABIH 3epTTeyiiepi OOWBIHINA, TOIIbI-
paKkTarbl ayblp METaJJap/bIH OYPBIHFBI OJIIICHICH
KOHIIEHTpAIMsIIapbl  Kenecijeld Oonapl. AKTeoOe
tomnbIparbiHaa Mbic Meepi 0,03-31,0 HIPK, Xpom
(6+)0,2-1,2 IIIPK, Kagmwuii 0,1-1,3 LLIPK, Kopraceia
men MeIpein  0,0003-0,04 IIPK apaneireaga.
Kekrem wmesrininae metannapasiH LIPK gan aca-
TBIHBI Kajia imiHae MblHaHgail ooiasl: Nel6 mek-
TeN ayJachlHA JKOHE aBHAKAJAIIBIFbIHA MBICTHIH
koHueHtpanusicsl 31,0 IIIPK, Xpom (6+) xon-
nentpamusacel 1,2 1IPK, Temip:koa BOK3aJIBIHBIH
MaHBIHAA MBICTBIH KOHIEHTpauuscel 16,3-20,3
IIPK apanmbIFbrama OOJIIHI

Opan KaJlaChIHBIH TOIBIPAKTAPBIH/IA aybIp Me-
Taymap KOHICHTpaNMIChl Kemecigerimeit: Kammuii
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nap: «Kupos» mapkinne moeic 16,7 LIIPK, «3enut»
3ayBITHl CAaHUTAPJIBIK KOpFray ImekapacwsiHma -13,7
LIPK, Ilaran e3eni madesiaaa 8,7 IIIPK, Nell mek-
tem aymaceiaaa meic 17,7 IHPK AlitneBa —EBpaszus
tac >xonbiHAa Meic 11,3 IIPK, Kagmuii 1,6 IIPK
OOJIIBL.

AThIpay Kanachl TOMBIPAFbIHAA aybIp MeTajiap
KOHIIeHTparuscer: Xpom (6+) 0,2-20,0 IIPK, Kan-
muii 0,2-2,0 IIPK, KopracblH, MbIC kK9HE MBIPBILI
0,0003-0,6 11IPK apanbirbinga. Kexktem Mep3imine
Xpom (6+) wonnentpamuscbl IIIPK man ackanbt
Oaiikanmaapl: Ne9 mekren aynacwkiaaa 10,0 HIPK,
Artbipay myHail eHzey 3aBoabiHaH 500 m — 20,0
IOPK, 2 xm xamsikteikTa 12,0 IPK, Atbipay —
Opau Ttac xomsl aynansiaaa 20,0 IHPK Gomapr.

AKTay Kanachkl TOMBIPAKTAPBIHIA AyBIp METall-
nmap memmepi: Kammuii 1,4 — 2,0 IIPK, Msric 5,0-
12,0 HIPK, Xpom (6+) 0,8-4,0 IIIPK, KopraceiH,
Meipeitn - 0,0003-0,311IPK  apamerrerama. Kysri
Mep3imae aysip MmetammapabiH [1IPK ackanmaper.



I'.A. MykaHoBa xoHE T.0.

Kanmuii 1,4 -2,0 IIIPK, Mric 5,0-12,0 IIPK, Xpom
(6+) 0,8-4,0 IIPK. XKpury smekTp cTaHIMsICHIHAA -1.
CannTapaslK Kopray mekapacbeigga Meic 12,0 IIPK,
Xpom (6+) 4,0 IIIPK, Kagmuii 1,4 IIPK, Kacruit
ABTOCAJIOHBIHJA CAHUTAPIIBIK KOPFay IIeKapachlHaa
Mmeic 8,0 IIPK, Kagmuit 2,0 LIIHPK, Xpom (6+) 1,4
LIPK kypanpbl.

KeHicTiKTiK-reorpadusiIblK  aKmapaTrThlH —Kerl
MeJIILEp] YIIiH OPTaJbIKTaHABIPBUIFAH KOP KaXerT,
OHJ]a OJlap TeOJIePEKTepP KOPbI TYPIHJE BIHFAMUIIBI
Oipryrac opra sxacainbl. Jlepekrep KOpbl opaH
opl MIHE3-KYJIBIKTBI KaJIBINTACTHIPATHIH 3JIEMEHT-
Tep MEH epeXenep/iH KeMeriMeH OacKapbLIaIbl.
OneMeHTTep — OWIl OpTYpiai  TaKbIPBIITAFbI
MOJIIMETTEP JKUBIHTBIFBL. OJlap >KUBIHTBIKTApPIbI
KYPalTBIH KEHICTIKTIK OOBEKTiIep KiacTapbIMEeH
VCBIHBUIFAH. DJEMEHTTEP/IIH KEHICTIKTIK Oaiima-
HBICBI OipAeH, KacueTTepi Oipaeii, OyJ1 3 Ke3erinue
OJIapFa TYTACTHIK TIEH TOPTIN epeKeIepiH OpHaTyFa
MYMKIiHZIK Oepeni. By xarmaiina epexenep Tomno-
JIOTHS MEH T'€OMETPHUSIIBIK JKETIMEH YChIHBUIFaH.

Backapyzabl Oip pemakTop JKy3ere acbIpraH
Ke3[le HeMece [IEPEKKOpAa KOeNTEereH peJaKTop-
nap OonraH Ke3le KoHE OapiblFbl JCpeKTepai
JKaHAPTYyFa KOHE TY3eTyre KYKbUIBI OOJFaH Ke3Je
0a3a Oip KOJIAHYIIBUTBI OOJIBIN YCHIHBLIAIBI.

leomepekrep 6Gazacembiy ([JIB) ym  Typi
Oap. ®@aigeik (1-cyper), oHma mnamkamap Oip
GaiinaplK  Kydene cakTanajabl, oOp IKHBIHTHIK
1TB emmemuepine xereriH Qaitn TypiHae 00-
maael. ['JIb en kem kommaHbmiaTeiH TYpi. JKeke,
OHJa KMBIHTBIKTAap Microsoft Access AepeKKOpbI
perinme 2 Tb neitin  cakramagel.  ArcSDE-
Oyn  Kem KOJIJaHyWIbl TeoAepekTrep 0azachl,
JKUBIHTBIKTAP PEISALNUSIIBIK MoJliMeTTep Oa3achIH-
Jla cakTajalbl, eJeMAepl IeKTenMeiai. 3eprrey
MaKcarTapbl reoiepekTepaiy Gpainaplk 6a3ackiMeH
KaHaFaTTaHABIPbIIAAbl, ©MTKEHI OHBI IEPCHEKTH-
Bajia Oip maiijajaHylIblFa BIHFAWIbBI, OipaK OYyKiI
TEOKEHICTIKTIK OHJEY NPOIECIH OHTaHIaHIBIpYyFa
MYMKIHIIK OepeTin kocimopbiHaslk ['AX eHrizy
VIIIiH maigananyra 0oaapl.

Kazakcranubig Oatsic 00JIBICTAPBIHBIH
reomepekTepiHin  (Galmaplk 0a3ackl  OOBEKTiIEp
KJIACTAPBIHBIH HET13T'1 )KUBIHTHIFBI )KOHE KEHICTIKTIK
JepeKTep KiIacTapbl CaKTaJaTblH aKHapaTThIH
TapMaKTalFaH KYPBbUIBIMBI OOJIBIT TaObLUIAIbI.

T'eonmepexTep 6a3ackIHIA YIIT HETI3T1 MOIIIMETTEP
JKUBIHTBIFBI 0ap — OyJl KEHICTIKTIK OOBEeKTiNep
KJIAChl, KECTeJep JKOHE PACTPIBIK J>KUBIHTBHIKTAP.
baza KeHICTIKTIK-yaKbITTBIK JEpPEKTepIi Oackapy
MIPOIIECIH OHTAMIAHIBIPAIBI, OPTYPIl ACPEKTEPIiH
KEH ayKbIMbIH  YHBIMIACTBIpajbl, CaKTal[Ibl.

Conjyaii-aK JepeKTepre KoJ JKeTKi3yre MYMKiHJIK
Oepeni, «maijalaHyIlIbl JKOHE apTHIKIIBLIBIKTAPY
KYHeciH  maiianaHaibl, PYKCATChI3  KipyJCH
KOpFay/ibl KAMTaMachI3 €Te/li, ACPEKTEP/Ii O3/ T HeH
KBICQ/IBI, KaHa KypauJapisl €Hri3yre MYMKIiHIIK
oepeni (Klipelainen, 2017: 120).

Tabnuuya

Hafop cTROK ¢ 0AMHAKOEEIMKW NONAMK. KNacckl

NP OCTPAHCTEEHHED 0T EKTOE - 3T0 TaBnuuel © NoNAMI
Shape.

= «| Knacc npocTpaHCTBEHHBIX 06 BEKTOB
Tafnuua c nonem Shape, cogep=alMe TOYEYHYID,

= NHHEAHYID WAH NONHFOHANEHYI FEOMETPHN ANA
reorpaduyeckix 00 BEKTOE. Ka¥g0an CTPOKA NPeacTaBnNAST
NpoCTPAHCTBEHHBIN 00 bekT.

E HaBop pacTpoBbIX AaHHbIX

COJEP¥IT PACTPLI, NPEACTAENAKWNE HENPEPLIBHLIE
rearpaHueckne ABNEHKA.

________________-"

1-cyper — KazakcTaHHBIH 6aTBIC OOIBICTAPBIHBIH
reo/IepeKTepiHiH GaiiabslK 6a3achl KOMIIOHEHTTEPIHIH
KYPBIITBIMbI

leonmepekrepain nepbec 0azackl OOBEKTiNIED
KIJIACBIHBIH 5 JKUBIHTHIFBIHA (OKiIMIILTIK-ayMaKThIK
JepEeKTep, TOMBIPAK JePEKTepi, TAOUFH 00BEKTIIIED,
aybul IIApyamIbUIBIFBl  QJKANTaphl, TOIOHETI3),
KEHICTIKTIK Jaepekrepliy 17 xmaccelHa 8 pactp
JKUBIHTBIFBIHA (2-CypeT) OemiHemi.

OKIMIITIK-ayMaKThIK ~ JIEPEKTEP  OOJIBICTHIH
OKIMIIUJTIK ~ aymaHmapra  OediHyiH  KaMTHIBL.
KeHicTikTiK Jepekrep KIachlHAA ayJdaHIapblH
aTaylapbl, CTaTUCTHKAJBIK JeMOTpaduUsIIbIK Jie-
peKTep, COHAal-aK aybULIBIK OKpyrrepre mud-
(epennmarnusuiay  6ap.  OKIMIIUTIK  OOJiHICTIH,
sxommapabiH, TXK, enji MekeHep/IiH TeOKEeHICTIKTIK
JEPEeKTEPl nextgis.ru pecMu CaWThIHAH aJBIHIBI,
onga Open Street Map (OSM) awbIk nepextepi
Konganbuiagel. OSM-oleMHIH — erKeH-TeIrKeil,
TETiH YKOHE TETiH reorpadusIbIK KapTaChIH Kacayra
apHaJIFaH KOMMEPIFSUIBIK eMec BeO-KapTa sKk00achl.
OKiMIIIiK OenmyaiH *ykreareH Kadatsl (3-cyper)
ArcMap KYMBIC KEHICTiriHEe KOCBULABI JKOHE pe-
JAKIMSTIaHbl, OHBIH OapbIChIHIA COMKECTEHIIPY
HOMIpJIepl aHBIKTAJN/bI, ayJaHJapJblH aTayJja-
pel (4-cyper) ym Ttinge (Kazak, OpbIC, aFbUIIIBIH
Tingepi), KYpbUIbIMBI, COHMAAR-aK JeMOTpadusIIbIK
JIEPEKTEP KOCBUIJIBI.
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JlepexTep KOpbIH Kypy YiuiH bareic Kazakcran eHipiHIe aHTPOIIOTEHIIK BIKIAIAAH IeTpaJalusFa YIIbIparaH ...
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2-cypet — OOBbeKTiep KJ1achl MEH KEHICTIKTIK IepeKTep KJIaCTapbIHbIH JKHUBIHTHIFBIH HEPAPXHUSIIBIK 00I1y
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3-cyper — Ka3akcranHbIH barbic 00IbICTapBIHBIH OKIMIILUTIK OOTIKTepiHiH KapTackl

108



T".A. MykaHnoBa xoHe T.0.

Sha ADMO EN | ADMO PCODE ADM1_EN ADM{_PCODE ADM2 EN ADM2 PCODE

4 Polygon |KAZ Kazakhstan  |Mangystau Region KAZ014 Beyneu District KAZ014002
4|Polygon |KAZ Kazakhstan West Kazakhstan Region KAZ020 Zelenov District KAZ020011
10|Polygon |KAZ Kazakhstan | West Kazakhstan Region KAZ020 Kaztal District |KaZ020005
12|Polygon |KAZ Kazakhstan Mangystau Region KAZD14 Aldau |KAZCI14001
22 [Polygon |KAZ Kazakhstan  |Aktobe Region KAZ003 Kobda District |KAZ003007
26|Polygon |KAZ Kazakhstan Atyrau Region KAZ0O7 Makhambet District |KAZDIJ?IJD?
31|Polygon |KAZ Kazakhstan  |Aktobe Region KAZ003 Khromtau District |KaZ003006
33 |Polygon |KAZ Kazakhstan Aktobe Region KAZ003 Akiobe ]KAZDIJEI}M
45 | Polygon |KAZ Kazakhstan  |Aktobe Region KAZ003 Oyl District |KaZ003010
46 |Polygon |KAZ Kazakhstan \West Kazakhstan Region KAZ020 Zhanybek District ]KAZOZDIHS
49 [Polygon |KAZ Kazakhstan | West Kazakhstan Region KAZ020 Bokey Orda District |KAZ020002
55|Polygon |KAZ Kazakhstan West Kazakhstan Region KAZ020 Karatobe District ]KAZOZDIJN
61|Polygon |KAZ Kazakhstan  |Aktobe Region KAZ002 Mugalzhar District |KAZ003009
73|Polygon |KAZ Kazakhstan Atyrau Region KAZ0O7 Inder District ]KAZOIJ?IJDZ
74 |Polygon |KAZ Kazakhstan Mangystau Region KAZD14 Tupkaragan District |KAZ014008
80|Polygon |KAZ Kazakhstan | Atyrau Region Kaz0o7 Kurmangazy district [Kazoo7004
87 [Polygon |KAZ Kazakhstan  |West Kazakhstan Region KAZ020 Syrym District |KAZ020007
90|Polygon |KAZ Kazakhstan | Mangystau Region KaZ014 Karakiya District KAZ014003
95 [Polygon |KAZ Kazakhstan | Atyrau Region KAZ0O7 Isatay District KAZ007003
98 |Polygon |KAZ Kazakhstan | Atyrau Region KaZ007 Atyrau KAZ007001
102 |Polygon |KAZ Kazakhstan | Aktobe Region KAZ003 Yrgyz District KAZ003013
107 |Polygon |KAZ Kazakhstan  |West Kazakhstan Region KAZ020 Uralsk KAZ020010
113 [Polygon [KAZ Kazakhstan  |West Kazakhstan Region KAZ020 Akzhaik District KAZ020001
| | 129(Polygon |KAZ Kazakhstan  |West Kazakhstan Region KAZ020 Boril District KAZ020003
131 [Polygon [KAZ Kazakhstan  |Aktobe Region KAZ002 Alga District KAZ003002
133 |Polygon [KAZ Kazakhstan  |Mangystau Region Kaz014 Zhanaozen KAZ014007
137 [Polygon [KAZ Kazakhstan  |Aktobe Region KAZ002 Kargaly District KAZ003005
139 [Polygon [KAZ Kazakhstan  |Aktobe Region KAZ003 Bayganin District KAZ003004
143 [Polygon [KAZ Kazakhstan  |Aktobe Region KAZ003 Martuk District KAZ003008
155 [Polygon [KAZ Kazakhstan  |West Kazakhstan Region KAZ020 Terekti District KAZ020009
157 [Polygon [KAZ Kazakhstan  |Afyrau Region KAZOOT Iakat District KAZ007006
168 [Polygon [KAZ Kazakhstan  |Aktobe Region KAZ003 Temir District KAZ003012
179 [Polygon [KAZ Kazakhstan | West Kazakhstan Region KAZ020 Shyngyriau District KAZ020008
182 [Polygon [KAZ Kazakhstan  |Mangystau Region KAZ(014 Mangystau District KAZ014004
196 [Polygon [KAZ Kazakhstan  |Mangystau Region KAZ014 Munaily District KAZ014008
197 [Polygon [KAZ Kazakhstan  |Atyrau Region KAZ007 Kyzylkoga District KAZ007005
206 |Polygon |KAZ Kazakhstan | Atyrau Region KaZ007 Zhylyoi District KAZ007008
207 |Polygon |KAZ Kazakhstan  |West Kazakhstan Region KAZ020 Taskala District KAZ020008
211|Polygon |KAZ Kazakhstan  |Aktobe Region KAZ00Z Shalkar District KAZ003011
213 |Polygon |KAZ Kazakhstan  |West Kazakhstan Region KAZ020 Zhanakala District KAZ020012
216 |Polygon |KAZ Kazakhstan  |Aktobe Region KAZ00Z Ayteke Bi District KAZ003003

Taburu wHblcaHmap (Ty3Ibl Oarmakrap, op-
OaTmaxTap)

MaHzap,

BIKTUMAJIABIJIBIK

Kymzap,
omiciH  (maximum

4-cyper — OkimuIinik GeiHic JepeKTepiHiH arpudyTTap Kecreci

MaKCHuMaJiabl

likelihood ;b1 Gepineni.

Obutanel. Byl KypainblH KipiCiHE CHIHBINITAp MEH
OJIap/ABIH CTATHCTUKACHIH KAMTUTBIH KONTaHOa (aii-

classification) kosimana oteipein RGB  Herizinmge
Kikteneni  (5-cyper). MakcuMmanabl  YKCACTBIK
omici Sentinel 2A MyJIBTHCIEKTPJI FapPBIITHIK
TycipiliMiHze 93ipaeHai.

Kemnemmemai Kypaigap TOObIHAA OKbITYMCH
KIKTEYTe JIe, OKBITYyCBhI3 JKIKTE€yre 1e apHalFaH
Kypamaap Oap. Keckinai kikTey — Kypajigap
TaKTachl MalJaJaHylIbIFa OKBITYMEH JKIKTeye
KOJIJIAaHBLJIATBIH OKY YJITiIepi MeH KositaHOa (aiii-
JIapbIH JKacay YIIiH bIHFAUIbI OPTAHBI KAMTAMAChI3
ereni. MakcuManibl YKCAacThIK 9jici OoiibIHIIA
JKIKTEY Kypasibl HETi3ri JKiKTey ojici OonbIm Ta-

OKBITyMEH JKiKTEy YVIIIH KOJTaHOa (ailibl
KECKIH/II XKIKTey Kypayiaap TaKTaChIHBIH KOMETIMeH
OKy yiriiepi HeriziHme xacanaabl. OKBITYCHI3
JKIKTEY YIIiH KoiTaHOa (paiiiisl KjacTepiiey KypalibliH
icke KOoCy apkbuibl skacanmanbl. Koceimmma Spatial
Analyst Momyni COHBIMEH KaTap Cy3y JKoHeE Iie-
KapaHbl KO0 CHAKTHI KEHiHI1 eHAey KypallapblH
YCBHIHAIBI.

AybUlmapyamsuiblk - kepiiepi.  JKaHOBIPIIbI,
CyapMaibl  ETIiCTIKTep, IKaWBUIBIMAAp, IMAOBIH-
JBIKTap JKOHE KOIDKBULABIK ekmenep ArcMap
OarapiiaMachbIH/Ia BEKTOPIAHA B
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JlepexTep KOpbIH Kypy yiiH barsic Kasakcran eHipiHIe aHTPOIIOTSHIIK BIKIAIIAH JIeTpaJalisaFa YIIbIparaH ...

‘(ﬁ Maximum Likelihood Classification

Output confidence raster (optional)

Input raster bands Maximum Likelihood
[ =l & Classification
<" Almaty_RGB_Sentinel_Clip |-|- Performs a maximum likelihood
. classification on a set of raster
! x bands and creates a classified
; raster as output.
1
3 EH Training Sample Manager
ApEFEXx 1+ U IRl Ew
D Class Name Value Color Count
% Input signature file
I | e
Output dassified raster
[C:\JJsers\userDmns\ArcGIS\Default1.gde“lLCiass_NmaZ ‘ ’g
Reject fraction (optional)
0,0 "1
A priori probabili ighti tional
EQUAL v
Input a priori probability file (optional)
=)

5-cyper — XKaprbutait aBroMaTTh! OKbITYFa Heriznenren maximum likelihood classification
KypaJblH [aiiIanaHbll pacTp/Ibl OHACY JKSHE KIKTey

Pactpnpik sxustaTEIKTap RGB Y111 apHae Faphim-
TBIK TYCIpUTIMIHE, TMICOMETPUSUIBIK MAJiMETTepre,
penbedTi KyyFa, KemeHai KIMMaTThik MamiMeTTepre
(KeJIIiH >KbUIIBIK KbUIIaMABIFbI, TEMIIEpPaTypa, OpTa-
I1a >KbUIIBIK JKaybIH-IIAIIBIH), OCTKEHIIH KeoeyiHe
JKOHE KOJIOey IKCIO3UIIMSCHIHA OOTiHe 1.

B B Vem Dovtmts jut Secion Geoproceming Cosoms Wedows bk
I BEEEE 3 | Georemins
e+ [@-=n e ZADR

JKymbicThiH OipiHin Oesirinae KasakcTaHHBIH
OapiiblKk OaThIC OOJBICTAPBIHBIH TIeoJepeKTep 0Oa-
3achl KYpBUIATBIH OONIaJbI, TeolepeKTep 0a3achiH
KYpyZAaFrbl KeJeci KajiaM oKIMIIUTIK aynaHaap 0oii-
BIHIIIA KEHICTIKTIK aKnapaTThl capanay 0oiasl. Mbl-
cauel, 6-cyperte RGB cyperi kepcerinren.

W Oue Band
& [ Amarrancean ofracre R08_1im

>
Bl Tootbon | (B Gble 07 ] £ Search | @@ | @ w <

F[TTeT - -

50644 541 854953 056 Meters

6-cypet — 2019 xpurst 10 metprnik ymr apraanst (RGB-Red, Green, Blue)
Sentinel — 2A FapBIITHIK TYCIPUTIMIHIH PaCTPIBIK JepPEKTepi.
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T".A. MykaHnoBa xoHe T.0.

Hepexrepai capanay npoueci Kazakcranusiyg 6a-
TBIC 0OJIBICTAPBIHBIH KOFAPBIa KOPCETLIreH nepbec
reofiepeKkTep 0a3achbIHbIH KYPBUIBIMBIH CaKTay.bl
KaMThIIbl.  PacTpiblK  JE€peKTep  KEHICTIKTIK
00BEKTIIep KiacTapbl YLIIH JepeKTep Ke3i OO0k
Ta0bLIA/IbI KOHE YIIKCH (haiiyl eJIIeMiHIH KeMIILIIT
Oap.

RGB ym apHanbl FapelITHIK TYCIpUTIMICPIHIH
KEHICTIKTIK aXbIPaTBIMABUIBGIFEI 10 M JKoHE oI
eTIHIIUTIKTe KOJNJAHy YLIH YChIHBUIAABL. byn cy-
peTTe eric amKanTapblHBIH epicTepi MeH meKapaa-
PpHl aiikbIH Kepineai (7-cyper).

byn kpurepwuiinep yImIiH €H OHTAWJIBl TaHaAy
Sentinel-2 Tycipy sxyieci Oomaabl. Byn kylieHiH
amblK KO KETIMAI  JepeKTepi, KEHICTIKTIK
QXBIPATBIMABUIBIFBL — 10 M, paguoOMEeTpPHUSIIBIK
QKbIPaTBIMIBIIBIFBI — UKCeNbre 12 6ur, Oy 3ept-
TEy MaKcaTTapbl YUIiH XKeTKUTiKTi. JKymbIc apHamna-
pBI peTiHIE KOPIHETIH Auama3oHAarbl apHanmap (2

— Kexk, 3 — XKacpin, 4 — KpI3bLT) KoHE WHOPAKBI3BLUT
JquanazoHgarel apHa (8A — jKakblH MHQPAKbI3BLI)
TaHZalanbl. bapiblk  TaH#manFaH — apHalapiblH
KEHICTIKTIK aXbIpaThIMABUIBIFBL 10 M, OyJ1 onapast
KOCBIMIIIA OHJIEYCi3 OipIKTipyre MYMKIHIIK Oepei
(Vangenot, 2004: 230).

Kympictel OGactamac OypblH OaKbIIAaHATHIH
KIKTEy YIIiH CTaHAAapTTapAbl TaHJAayFa epeKIie
Hazap ayAapbULibl, OUTKEHI OKBITYMEH XKIKTey
HOTWXKEJIePiHIH CEeHIMIIUIIr OJap/blH carachblHa
OaitaHbICThl. Byl 3epTTeyne nanaibik Aeuudpiey
KYPri3iani, HOTHXKECIHAE XKIKTEyHAl KYprizy YIIiH
Jie, CeHIM/IUTIKTI Oaranay YUIiH Je CTaHIapTTap *a-
caJpl.

JKiktey ozici peTiH/e €H YJIKESH bIKTUMAJIbLIBIK
omici tagmanmapl. byn kiaccuuKanus op CHIHBII
YIIiH JKapbIKTHIK MOHJEPIHIH KaJbIIThl TapalyblH
OoJDKal bl J)KOHE JKEKE MHMKCENb/IIH KEeKe ChIHBIITKA
ATy BIKTHMAJIJIBIFBIH €CCTITEH]II.

7-cypet — CyapMmaisl aybuIapyambsUIbIK skepiepi-Sentienl-2A FapbIITHIK CyperTi,
2019 x

AybUTIIapyalibuIbIK — KepJepiHiH  KeibeyiH
aHbIKTay YUIH slope Kypaibl KOJTaHbUIABI (8-Cy-
peT). OpOip YAMBIK YIIiH Keydey Kypaisl (Slope)
Oenrini Oip YIIIBIK MEH OFaH iprefec YSUIBIKTap
apacelHIArbl Z MOHIHIH MaKCHMAaJAbl e3repy
Jopexxecin ecenteini. Herizinge, ysIIblK neH oran
iprefec ceri3 YSIIBIK apachIHAAFbl KAITBIKTBIK
OipmiriHe  OWIKTIK  MOHJEPIHIH  MaKCHUMAJIJIbI
e3repy Mopekeci YAMBIKTaH SHICTICH €H TiK TYCYIl
AHBIKTAMIBI.

KonuenTyannsl Typae Kypaid z MOHJepi YIIiH
JKA3bIKTHIKTHI TaHJAANbl KOPIIUIIK OHICNETIH He-
MeCe OpTaJbIK VAIIBIKTHIH alHATIACBIHAAFEI 3 X 3

VAIIBIK. ByJl jKa3bIKTBIKTHIH KOJIOCY MoHI opTalia
MaKCHUMyM OJIICIH KOJIZJaHa OTBIPBII €CeIlTeNe/Ii.
Teric OeTTepiaiH OarbIThl OHJEIETIH YSIIBIKTHIH
AKCITO3UIHACH  OoMbIT TaObuTanel. Kenbey MoHi
HEFYPJIBIM TOMEH OoJica, jxep OeTi COFYpIIbIM Teric
0oranmbl, Kesdey MoHI HEFYpJIbIM JKOFaphl Oolca,
OeTKeiiep COFYPIIBIM TiK 0O0JIaIbI.

Erep manaiina NoData-ra TeH z MoHi 6ap YAIIBIK
Oosica, oHJa OYI OpBIHFA OPTAJBIK YSMIBIKTHIH Z
MoHi Oepineni. PacTpapiH 1meTiHae z MoHI peTiHze
KeMiH/Ie YIII YSIIBIK (pacTp kejeMineH Toic) NoData
MOHIHE HWe Oonamel. Bysl YAIIBIKTapFa OPTaIbIK
YAIBIKTBIH Z MOHI Oepineni. Byn onepanusHbig
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Jlepexrep KopbIH Kypy yurin barsic Ka3akcran eHipiHIe aHTPOIIOTeH K BIKIAIIAH JeTpaJalisFa YIIEIPaFaH ...

HOTHKECI OCBHI IIETKI JKacylaiap YIIiH TaHJIallFaH
3 X 3 ySIIBIKTBI JKa3bIKTBIKTBIH TETiCTENNYl 00OJIabI,
OYJ1 ofIeTTe KOOy IiH TOMEH/ICyiHE OKEIeIi.
Pactpiibik OeTTeri opOip YAIIBIKTaH Z-MOHIH/IET
©3TepICTIH MaKCHMaJJbl JIOPEKECIHIH OarbIThI
Kej0ey  SKCIO3UIMUSAHBI ~ KaMTaMachi3  €Te/l.
Pactpnbik OeTkeiiieH OeTKeWepIiH SKCIIO3UIIHS-

i & layers

@ [ Paikossi

s O [

B Yo nosepumoca_s_rpagycax

<VALLE»

| [ER R
N1 348135377 - 4328361003
I 4928361004 - 9 24067688
1 240676881 - 14 16903788
[0 14, 16303789 - 1878037632
[T 14,78937633 - 23, 1016822
[123,1063221 - 27 41400808
(02741400808 - 31 41830139
314183004 - 3573061727
I 35,7306 724 - 40,96 700083
[ 40,96700064 - 8.97358748
I ALATSSRTAT - T 4ST50

CBIH ILIBIFapajpl. DKCIO3ULMS MOHIACPAIH MaKcH-
MaJIJibl ©3r¢py XbUIAaMIbIF bIHBIH Ken6ey 6aFI)ITI)IH
oOp YILIBIKTAH OFaH iprejec YIIbIKTapra IeHiH
aHBIKTaN b1 (9-Cyper).

OKCIO3ULUSAHBI ~ Keyibey — OarbIThl  peTiHze
KapacTeipyFa 0osaibl. LLIBIFBIC pacTpBIHBIH MOHIEP1
AKCITO3UIIMSTHBIH KOMITaC OarbITTapbIH OLTTipeti.

8-cyper — Bertin kenbeyi, rpaaycreH Koaoey IKanacsl

« 2
[ Flat (1)
W Noth (1-25)
I Northeast (22367,
[ East (675-1125)
W Southeast (1125-1575)
[ South 1575-2025)
W Southwest (205-2475)
st (47.5-2805)
I Nothwest (2525:3375)
W oth (3375-360)

9-cypet — beTkelnepaiH SKCTIO3UIHACH (OSTKeHIepIiH >KapbIKTHIH TapanTapblHa KaThICTEI OAFBITHI)
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I'.A. MykaHoBa xoHE T.0.

Hepekrep ©Oa3zace (/Ib) ke3 xenreH reo-
aKMapaTThIK 3€PTTEYMiH HETI3TI Kypammac Oediri
Oonbin Tabbutaabl. MomimerTep Oa3achbIHBIH TEO-
pHUSCHIHA COlKec, OIapsl Kobaay IpoIeciHae Yl
JieHrel OeIiHemi: TYXKBIPBIMIAMAIIBIK, JIOTUKAIIBIK
JKoHE (PU3UKAIBIK. J{M3alHHBIH TYKBIPhIMIaMaJbIK
JIeHTei1 KapacThIpaIbl:

1 — 3eprreneriH  oOBEKTUIEPII
KYOBUTBICTapbl aHBIKTAY KOHE CUTIATTaY;

2 — gepekrep 0aszacbiHma reorpausIIbIK
00BEKTIIePAl YCHIHY TOCLTIH Oenriney;

3 — KeHICTIKTIK OOBEKTUICPIH HETi3r1 TypJepiH
TaHAaay (HYKTenep, ChI3BIKTap, JAHWanazoHjaap,
pacTpIbIK YSIIBIKTAP);

4 — J1b-ta HaKTHI 9JIEMHIH eJIIIeMaepi MeH e3apa
OailylaHBICTAPBIH YCBIHY OJIICI Typajbl MOCEJICHI
iemnry,

5 — KaKeTTi IepeKTep KO3JepiH, oJap/IblH cara-
ChIHA KOMBUIATHIH TATaNTap bl aHBIKTAY.

O3 ke3erinje, ManiMeTTep 0a3achbIHBIH Ma3MYHBI
KYOBUTBICTBIH MOHIMEH, OHBIH KEHICTIKTE Tapary

HEMECEC

CUTIATBIMEH JKOHE MOTIMETTep 0a3achl KYpPHUTATHIH
MIHJICTTEPMEH aHBIKTAJIAJIbI.

b xobanayabIH TYKBIPHIMIAMAITBIK ICHT CHiHIE
THIIPOMOAYJIBIIK MaKcaTTap YINiH ayJaHJacThbl-
py KaOaTTapIblH KYpaMbIH YIII TOMKA OOJIreH YKOH:
0a3aiblK, KOCAIKBI (TYBIHJbI) JKOHE aHATUTHKAJIBIK
(4-xecte). D'eHepanm3anusUIayIbIH TEOAKIAPATTHIK
omicrepiH koHe penbedTi OeiiHeneyni Tanmay
penbedTi OciHeney yIlliH €H Kol KOJJIaHbUIAThIH
KOJJICHCHCD ABTOMATTAH/BIPBUIFAH OHJCY YIIiH
BIHFAICBI3 eKEHIH JKOHEe OMIKTIK JIepeKTepiH
YCBIHYJIBIH OHTAMIBI TYpi HUPPIBIK MOJCITh CKCHIH
kepcetesi. Erep penbed Typaibl sKoFapbl OMIKTIKTET1
JIepeKTep/IiH OacTankpl Ke3i KeljeHeH Oolca, OHIa
oJlapibIH Herizinae oenepaid canabik yiricin (BCY)
KYpBbIIT, OHBI HeTi3ri KabaTTap TOObIHA, an 0acTaIKel
KOJIJICHEH — KOMEKIII TonTapra KOCKaH »eH. Herisri
KabaTTap/iblH KYpaMbIHA KYPBUIBIMIBIK CBI3BIKTAp
CHUSIKTBI KECKIHHIH TIpeK KaHKAChIH jKOHE peibedTi
JKaNMbLIayAbl  KYpalThIH — arponianmmapTrapabiH
nepekrepi ne kipeni (Floriani, 2016: 340).

4-kecte — MynsrumacmtadThl penbedTi KapTrara Tycipyre apHalFaH MOTIMETTEp 0a3achIHBIH KabarTapsl

Kabarrapabin KypaMbl

Kabarrap

Peaved

Arpoaanamadgr

. . buikrik Oenrinepi
Herisri xabarTap penbedTi >Kabl

reorpausUIBIK KapTara TYCipy YIIiH
KaXKETTI JKOHE JKETKUTIKTI MOIIMETTED
JKUBIHTHIFBIH YChIHABL. Herisri
KabarTapabl Oacka Kabartap Heri3iHae
aJTy MYMKIH eMec HeMece Oy
pecypeTapibl KaKeT eTeTiH ecenTeyIepl
KaXeT eTel

apHayap XoHe T. 0.)

KapBIKTaHBIPY)

CaHJpIK OHIKTIK MOzei

AynaH oObexTinepi (My3abIKTap,
JKapracrap xoHe T. 0.)

CBI3BIKTBIK 00BEKTiIIEp (3KapTacTap/bIH
KBIPIIAPBI, JKapTacTap, OUbIKTap, KYpPFaK

Hyxkrenix o0bexrinep (kaHapraynap,
HIYHKBIpJIap, oifnarTap xoHe T. 6.)
Kennenew, xyy (Oyitipiik, kenabey

Opicrepain OHMiKTIK Oenrinepi
AnaHbIK 00BeKTiIep (CyapMaisl
ankanrap, 6orapa, IaOBIHIBIKTap KOHE
T.6.)

CBI3BIKTHIK 00BEKTiIIED (03eH e,
OyJtakTap, KaHajap >KoHe T. 0.)
Hyxkrenix oosexrinep (apTe3nan
KYJIBIKTaphl XKoHE T. 0.)

Kemexmri kabarrap penbedTi OeliHeney
YILIH KOJIIaHbUIA/IbI, OJAP/bI TiKeIeH
HeTi31ep/ieH anyra Oonasl, Oipak
JUACIUICH JKBUTIAM/IBIFBIH OHTAMIAHIBIPY
YILIiH MAmiMeTTep 0a3achlHIa CaKTaIa bl

Kenbey Oypsiitapbl, KUCHIKTBIK KCIIO3ULUSCH (POQHIIBII, )KOCHAPIIbI XKaHE T. 0.)

TOK 6anITbI, TOK aKKyMYJIALIUSChI

AHaIMTHKANBIK KabarTap penbedri
OcliHeneye KaTbIchai/isl, Oipak
Heri3risepMeH Oipre OHbI Taaay MEH
JKITIBLTAY/IBIH HETi31 OOJBIN Ta0bLIAIbI

TonbIpaKTHIK ayJdaHIacThIPYAbl KaMTaMachl3
€Ty YIIH MoIiMeTTep 0a3achlHBIH JIOTUKAIBIK
KYPBUIBIMBIHBIH, alpBIKIIa epeKIIeNiri opTypii ae-
TaTM3alUsIMEH MOTIMETTEpl YCBIHYABI KaMTHIIBI.
Monimerrep ©6azaceiHmarbl  aepektepai  (MBJI)
JKOFApFhl  JIGHTeWIIH  KYPBUIBIMABIK  Oipriri-

JMeTANM3alUsIBIK  JICHreld. Op JeHred Kkapra
MacCIITa0BIHBIH OeINTiN Oip TMana3oHbIHIA KOPCETy
YUIiH OHTainanaslpeuiran. JleHreinep kabatrapra
Oemineni. Kepi Tocim op kabarTel OipHerre
JeTaln3alusuIbIK  JIGHTeHIep pETiHlle YChIHyFa
MYMKIHAIK Oepeni. by ommus HeFypibiM KoMIam,
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Jlepexrep KopbIH Kypy yurin barsic Ka3akcran eHipiHIe aHTPOIIOTEH/IIK BIKITAIIAH JeTpaJalisFa YIIBIPAFaH ...

0ipaK TEXHOJIOTHSUIBIK TYPFBIJAH OJIi JaMbIMaraH
xkoHe ['AXK makerrepinme >xok. COHBIMEH Katap,
BCY-ni aliHbIMaJIbI  @XKbIPATBIMJIBUIBIKTA  YKOHE
JeTaIn3alusUIbIK CaKTayFa MyMKIHIIK OepeTiH ap-
Halbl HePapXUsUIBIK KOHE MUPAMUAANBIK IEPEKTep
typiepi 6ap (Michael, 2014: 250).

Cranmaptrel ['AXK pensuusiiblk  1epeKkop-
JmapelHAa — OipHeme  KepiHICTepAi  maimamaHy
yHeMai emec, Oipak OyraH >xon OepMey MYMKiH
eMec, OWTKEHI OJapAblH apachblHa aybICYIbIH
THiCTI OarmapiaMaiblK OIICTEpl ol JaMbIMaraH.
MaonimerTep 6a3achiH KYPY KOJIIAQHBICTAFbI JKaJIITbI-
Jlay aNrOPUTMJICPIHIH MIEKTeyIepiH aifHaIbII OTyTe
MYMKIHIIK Oepemi, oJlapAblH apachHaa OJIapabl
HAaKThl YaKbIT PSKUMIHJIC MalajlaHyFa MYMKIHJIIK
OepMmelTiH ToMeH eHiMAUTK (Oyi1 amnmapaTThIK
KYpaJmapablH J>KYMBICBIHA Ja ocep eTefdi), COH-
Jail — aK oJapAbl KOJIMEH TY3€Tylli KaKeT eTeTiH
HOTIDKEJIepiH TOMeH CeHiMaumiri. Mamimerrep
0a3achIHBIH JIETaNM3ANUSIIBIK JICHIeiIepi apachiH-
Jla aybICy UHTEPAKTUBTI ’KaJIbUIAY bl MOJIEIbICYTE
MYMKIHAIK Oepefli, OHbI TEOPHSITBIK TYPFbIIaH Oip
JIeTaTN3aIUSUTBIK MOJIIMETTED KUBIHTBIFBI HET131H/1e
xKacayra 00iajbl.

MaomimerTep 6a3achlH jk00anaybH GU3NKAIBIK
JIEHreHiHIe: MaJiMETTEp KOMMachbI JKOHE
ManiMeTTep OaszaceiH Oackapy xyieci (MBBX),
MOJIIMETTEp 0a3acChIHBIH KECTENIK JKOHE (alIIbIK
KypbUlbIMAaps! aHbIKTanmaasl. 'AXK xoGamapbis-
na Kecrenep (KaTblHacTap) TYpIHIAE aKmaparThl
CaKTaWTHIH PEJIAIUSIBIK MOJiMeTTep 0a3zachl Kui
ke3necei. CaHIBIK JKOHE CHMBOJIABIK aKIapaTIeH
KYMBIC  ICTEHTIH  peNSLMSUIBIK  MOIIMETTep
0a3achIHBIH KEHEI01 TEOMETPHUSIBIK, KEHICTIKTIK
YiutectipinreH oOBEKTiNIepAl caKkTayFa MYMKIHIIK
OepeTiH reopeNsnusiIbIK MaaimMerTep 0azackl 0o-
JIBITT TaOBUIAEI .

du3uKaNbIK IeHrelie MaJliMeTTep 0a3achlH kKO-
Oarnay mporieci Kkeneci Ke3eHAep i KaMTH/IbI:

1) xaprara TycipyZiH Heri3ri OarmapiiaMaibIK
xacakramacelH Tanaay (I'AX miardopmanapsr);

2) reopemsuusuiblk 1B Kypy MYMKIHIITIMEH
KEHICTIKTIK aepekrepai Oackapy ymin ['AXK-men
yitnecimai JIKBX tannay;

3) JAb imiHpmeri pacTpibIK >KOHE BEKTOPIIBIK
JepeKTep/i cakTay popMaTTapblH aliKbIH/IAY;

4) TNOTHMKaJbIK KYpbUIBIMFA JXKOHE TaHJAJIFaH
cakray ¢opmarrapsiHa coiikec [Ib  Qusmkanbk
KYPBUTBIMBIH 93ipJIey JKOHE iCKE achIpy.

Ken wmacmTaOTBl KapTanapablH epeKIIeNiri-
YJIKeH KeJIeMJeTi JepeKTepMeH KYMBIC icCTey,
COHJIBIKTaH MOJIIMETTEp 0a3achlH/a KOJIIaHBUIATHIH
KabatTap/pl cakTay GopMaTTapbl KEHICTIKTIK i3A€y i
OHTAMJIaHIBIPY SNICTEPiH KOJIANTHIHIBIFbIHA KO3
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KETKi3y KepeK: KEHICTIKTIK HHACKCTEpIl KYpY;
nepekrepai Onokrapra Oeny xkoHe T. 0. (Canuxos,
2018:168).

Hepekrepni  Oipikripy. [Ib Ma3myHbl MeH
KYPBUIBIMBI JICPEKTEpre KOWBLIATBHIH TajamTap-
IIBI KoHe onapablH MK yimiH ke3aepiH TaHmayasl
aHBIKTaW/bl. bacTamkel JiepeKTep/ai TaHIay KOHE
OIpIKTIpy erKeH-TerKeWsl JeHreWIepiH MaKCH-
MaJIJIbl CaHBIH TOJITBIPYFa OaFbITTATyBl KepeK, Oy
JIEPEKTEP Il KaJMbLIay >KYMBICTAPBIHBIH KOJEMIH
azadTanbl. JlepekTepre KOMBUIATBIH HETI3Ti Tajar-
THICTI MacmTabTrap VIOIH pecMH KyKarrapaa
JKa3bUIFAH JKOCIAPJIbI JKOHE OWIKTIK JOJIJIITiHIH
HOpMaJapblHa ColKecTiri. Jlepexke3nepain qonmiri
MEH CeHIMIUITiH OaranmaymaH ©Oacka, oOJapabl
COMKeCTeHIIpY KOHE TaHJAAIFaH MaTeMaTHUKAJbIK
Herire coiikecTeHIipy KaxeT. OcChlmaH KeiliH
FaHa JepeKTepai MojiMeTTep O0a3achIHBIH THICTI
JeHreinepine  OipiKTipy JKy3ere acbIpbUIajibl.
KesnmepmeHn kaMmThuIMaraH —JeHTeiuiepai  Jaii-
BIH JICHTCWJIep/l IKaIIbUIay apKbUIBl TOJTBIPY
Kepek. l'eomepextep 0a3achbIHBIH  TYTaCTHIFBIH
KOJJIay Keleci epekenep apKbUIBl KaMTaMachl3
eTUIe/l: Killli TUNTEPAi, JOMEHIEP/i, TOIMOJIOTHSI-
HBbI, TEOMETPHSUIBIK JKENiHi, KaThIHACTAp KJlacTa-
PBIH KYpy. MomiMeTTep >KUBIHTBIFBI HEMece Kili
TUNTEP KEHICTIKTIK OOBEKTUIEp KIacTapbIHIA
epekmeneneni. Onap KEHICTIKTIK OOBEKTUIEPIIiH
Oenrimi Oip TOOBI YIIIH OJaH opi MiHE3-KYJIBIKTHI
OopHaTyFa MYMKIHAIK OepeTiH apHailbl aTpuOyTThI
Oinaipeni. OHBI KEHICTIKTIK OOBEKTLIEPl KopceTy,
oMapanl OHACY Ke3iHIe opTYpJli TaHOamapMeH ca-
HATTapAbl TaFalWbIHIAYy, OJCMKI aTpuOyTTapra
MOHJIEp OpHATy, COHAal-ak Oip epicTiH MoHIH
OacKaTapbIHBIH MOHI OOMBIHITIA aHBIKTAY YIIiH Maii-
JaJIaHbUTAIBI.

Epexxe OoiipiHIIA JIOMEH TypiHZAEri pyKcar
eTUITeH KOJTaJFaH HEMEece WHTEPBAIABIK MOHIH
cunarTaiapl.  JloMeHiep KEHICTIKTIK OOBEKTiIep
KJIACTapbIHBIH OPICIHAErT MOHAEPAl IMIeKTey YIIiH
KOJIIAaHBIIAIbI, SFHU aTPUOYTHBTI ©pic VIMH I0-
MEHJIC CHIIATTalFaH MOHJEp FaHa Jypbic Ooma-
nel. Kopramran momeHzep aTpuOyTTapablH KaTaH
AHBIKTAJIFAH MOHZICPIH KOpCeTeNi, al WHTEpBal
CaHJBIK aTpHOYT YLIIH pYKcaT eTireH MOHAEpP Iua-
MA30HBIH CUMATTAW/bl, MUHUMYM JKOHE MaKCHMyM
Kkepcetineni. Tormomorusansl 6a3a yIis e, KapTa YIIiH
ne kacayra Oornanpl. Byn nepektepiiH KEHICTIKTIK
TYTaCTBIFBIH  JKaKcapTyFa  JKOHE  KEHICTIKTIK
OOBEKTINIEp apachIHJIAaFbl KaTBIHACTAP/BI MOJICIh-
neyre MyMKiHaik Oepemi. I'JIb KypbUIBIMBIHIAFBI
KaThlHACTAp KJIACHI CHSKTBI DIEMEHT, Ol TeK
0OBEKTINIep apachlHJa FaHAa €MeC, COHbIMEH Karap
aTpuOYTTHIK KecTelepieri jkaz0amap apacbiHIa Ja



I'.A. MykaHoBa xoHE T.0.

Oailnanpic opHaTanpl. Penakumsnay kesiHme Kia-
crap Oipiecin e3repic >KacalThIHIAl KaThIHACTAP
opHaTyra Oonanpl. KapeiM-KaTbIHAC KIacTapblH Oip
KJIacC TEH eKIiHII KlacC OOBEKTIIepi apachIHIarbl
OailnanpicTapabl Oackapy YIUiH mNailiganaHyra Oo-
nanel. bipHeme kectenepi mainanany Jepekrepii
azaliTajpl JKOHE OHJIEY TPOIECIH IKESHIIIETel,
Oipak KypAeJIUIiK AepeKTep cypayiiapblHIa KaJaibl.
CoHIBIKTaH OOBEKTIIEp MEH ONapiblH KecTenepi
apacbIH/a OaiyIaHbIC KYPY JKOHE TYTACTHIKTBI CAKTay
Kaxer. [lafimananymisl OallaHBICTBIH TOPT TYPiH
opHara anajpl: Oipeyi OipeyiHe, Oipeyi KkeOiHe,
KO OipeyiHe KoHe KOMIIIiTiTiHe.
['eomeTpHsLIIBIK JKei reoiepeKkTep Oa3achbiHIarbl

OOBEKTINIep JKUBIHTHIFBIHBIH INIIHJAE CaJbIHAIBI
(10-cyper). KublHIarbl 0OOBEKTUIEP KIIACTAPBI KH-
eKTep MEH JKeJli KOCBUIBIMAAPHI VIINIH IepeKTep
Ke3i peTinjie nannananbiianel. JKeniHig OalinaHbl-
ChI KO3JIep pEeTiHIEe TMalalaHbBUIATHIH OOBEKTIICP
KJIACTapbIHBIH TCOMETPUSIITBIK ColiKecTiriHe
HeTi3menreH. OpOip  TeOMETPHSUIBIK — KelTizie
JIOTHKAJIBIK kel Oap — OaliaHbIC KaTbIHACTapbIH
JKOHE TEOMETPHSUIBIK JKelll OOBeKTUIepl Typa-
apl  0acka akmaparThl CaKTaWTBIH T'eOIepeKTep
0a3achlHAarbl KECTEJICp KUBIHTBIFBI, OakKbLIaya
JKOHE aFbIHMEH JKYMBIC iCTEyAe KOJIJaHbUIATHIH
Keke aemeHTTep periaae (Jorgensen, 2009: 260)
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baza akmapaTThl  yHBIMIACTBIpaAbl — KOHE
KEHICTIKTIK ~ JKoHe  aTpuOYTTBIK  JepeKTepmi
KONTEreH TeKCepyre MYMKIHIIK Oepeli, COHbIMEH
Karap KEHICTIKTIK OOBEKTLIep apachlHIarbl Oaii-
nmaHelcTapasl yariteiai. basza penped, ruaporpa-
¢ust, nHGPaKYPHUTBIM, QNIEYMETTIK-IKOHOMHUKAIIBIK
OOBEKTIIep, OCIMIIKTEp JKOHIHIErl aKmapaTThl
KaMTUTBIH MOJIIMETTEp 0a3achlH/a JKYHeNey KoHe
cakTay YIUiH Kypbutaasl. byn 06a3a naiinananymbira
TOIBIPAKTHIK ayJIaHJacThIPYAbl PETTey MPOIECiH
aHAJMUTUKANBIK Oaranmayra kemekreceni. Conpmaid-
aK, 0a3a TOIBIPAKTHIH JIACTaHY YJTUIEPIH jKacay
OOMBIHIIIA OIaH OPi KYMBIC iCTEY YIIIiH KaXeT.

KopbIThIHABI

Maxkanana JKIiKTey oJiCTepi aHBIKTAJBIN €H
YJIKeH BIKTUMAJJIBUIBIK diC1 TaH 1Akl Byt xkikTey
op KJlacc YIIiH JKapBIKTBIK MOHJIEPiHIH KaJbITITHI
TapaayblH O0JDKAMIbI )KOHE KEKE TTHUKCEIbIIH KEKe
KJIACKA ATy BIKTUMAIIJIBIFBIH €CETITeH]II.

JKannpiayiblH — T'€0aKMapaTThIK  OICTEPiH
JKoHe penbedTi OeitHeneyni Tanmay penbedTi Oei-
HeJey YUIH eH KON KOJJaHBUIATBIH KeJJACHEHIeP
ABTOMATTAHJBIPBUIFAH OHJEY YIIiH BIHFANCHI3
eKEHIH JKoHe OMWIKTIK JAepeKTepiH YCHIHYABIH
OHTAHIBI TYpl THQPIBIK YITI €KeHIH KOpCETei.
Erep pembed Typamel korapsl  OWiKTiKTeri
JepEeKTepIiH OacTanKbI KO31 KeJiIeHeH 00Jica, OHIa
OJIapJbIH HETi3iHAe KYpbIN, OHBI HETi3ri KabaTTtap
TOOBIHA, ajl OacTalKbl KOJIIEHEH — KOMEKII
TONTapra KOCKaH »>keH. Herisri kabaTTapbiH
KYpaMblHa  KYPBUIBIMJIBIK  CBI3BIKTAP  CHSIKTBI
KECKIHHIH TipeK JXKaKTayblH JXoHE pelbedTi Kai-
npUIayasl  KYpaWThIH  arposnanamadTTap/bH
JEPEeKTePi J1e Kipei.

Barpic  Kazakcran eHipiHIe  oJicTeMelik
TocUIAepAl  maiiilanaHy TOMBIPAKTBIH  JACTaHY
JICHI'eHiH KOHE TONBIPAKTHIH YIIbI XMMUKATTaPMEH
JIACTAHYBIHBIH BIKTUMAJ CAIIJIApPbIH Oaranay Ke3iHje
CAITBICTBIPMAIIBI IEPEKTEP/Ii AITyFa BIKIAJ eTe/Ii.

TombIpakTbIH ~ yJAbl ~ XUMHUKATTAPMEH  Jia-
CTaHy KaymiH OaranayIblH HEri3ri KpuTepuii
TOIBIPAKTAFbl XMMUSUTBIK 3aTTAP/IbIH MEKTi pycKcaT
erinren konuentpauus (LLIPK) Gompin Tabbuiaab.

LIIPK 3epTTeneTin ayMaK TONBIPAFBIHBIH Ol
0ip TOKCHKAaHTTapMEH JIaCTaHybIH OaraniayblH
HETI3rl KpUTEpHii peTiHae KbhI3MET eTeTiHi
anbikTanapl. [IIPK TombipakTarbl XUMUSUIBIK 3aT-
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Tap KYpaMbIHbIH KEIICHA1 MHTErpaiabl KOPCeTKIili
00BIm  TAOBUTAIBI, KOJAAHBUIATHIH 3USHIBLIBIK
KpUTEepUIiepi  JlacTaylibl  3aTTapjblH  JKaHa-
Cy OpTachlHa OHE TOMBIPAKTHIH OWOJIOTHSIBIK
OeJiceHalNIirine acep eTYiHiH BIKTHMall >KOJAapbIH
kepcereni. Kexrem mesrininae metangapasiH HIPK
JIaH acaThIHBI Kana iminge: Nel6 MexTen aynachiH-
Jla KOHE aBUAKAJAIIBIFBIHIA MBICTBIH KOHIICHTpPA-
nusicet 31,0 HIPK, Xpowm (6+) konnertpanwmsicer 1,2
LIPK, Temipkosi BOK3aJIbIHBIH MaHbIH/Ia MBICTHIH
KoHueHTpanusicel  16,3-20,3 [IPK apanbireinga
OO0 IBI.

Axrtebe kanachl OolibrHIIa Ky3 Mearimiage [IPK
JlaH ackaH Helcanaap: «Kupos» napkinge meic 16,7
LITPK, «3eHuT» 3aybIThl CAHUTAPJIBIK KOPFay LICKa-
paceinaa -13,7 HIPK, Illaran e3eHi maHbiHIa 8,7
IPK, Nell mexrten aynaceinza meic 17,7 IIPK
AittueBa —EBpasus tac xoneaaa meic 11,3 HIPK,
Kagmuii 1,6 HHIPK 0omabl.

ATbIpay  KajachblHOa KOKTEM  Mep3iMiHze
Xpom (6+) xonmentpamusacel IIIPK man ackaHbr
Oaiikanmaapl: Ne9 mekren aynaceiaaa 10,0 HIPK,
ATtbipay MyHail enjiey 3aBojbiHaH 500 m — 20,0
IPK, 2 km kambikTeikta 12,0 HIPK, Atbipay —
Opaui tac xomsl aygaasiaga 20,0 IIPK 6omapr.

Akray Kaynachl OOWBIHIIA KY3Ti Mep3imMe aybIp
MetammapasiH LIPK ackanpr Oaiikamaner: Kammuit
1,4 -2,0 IIPK, Msic 5,0-12,0 IIPK, Xpom (6+)
0,8-4,0 HIPK. XXpury smexTtp craHmusceiHza -1.
CanuTapislK Kopray mekapacsiaga meic 12,0 HIPK,
Xpom (6+) 4,0 LITPK, Kagmmit 1,4 1IPK, Kacruit
ABTOCAJIOHBIH/IA CAHUTAPJIBIK KOPFay MIEKapachIH/Ia
Mmeic 8,0 IIPK, Kammuit 2,0 LIIPK, Xpom (6+) 1,4
LITPK kypansbl.

AJFBIC €O3

bynmakanazepmmeynepi Kasaxcman Pecnyoau-
kacwl Foivim ocane Kozapwl binim Munucmpriziniy
Folnviv Komumemi KaporColiaHObIPYbLMEH
arcypeisindi  (Ipawm Ne. BR21882122 «Kacwin
damy koumexkcminde bamvic Kazaxcman owipinin
MaduU-UapyaublivlK JHcone aneymemmix-
9KOHOMUKANLIK JHCYUeNepiHiy MYpaKmel O0dMYybl:
KeweHOol manoay, mydmHcolpblMoama, OONHCAMObIK
bazanay scane cyenapuiiiepy, «bamvic Kasaxcman
OHIpI  MONBIPASLIHGIY —~ OHEPKICINMIK  Kbl3Mem
HomudiceciHoe Yibl XUMUKAMMAPMeEH NACHAaHYbIH
bazanayy 60aimi).
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ASSESSMENT OF TECHNOGENIC IMPACT
ON THE ENVIRONMENT OF THE KARAGANDA REGION

The Karaganda Region, known for its extensive industrial activities, including mining, metallurgy,
and energy production, faces significant environmental challenges. These industries, vital for the re-
gion’s economic development, are also major sources of pollution, contributing to air, water, and soil
contamination. The assessment of the technogenic impact is crucial for understanding the extent of
environmental degradation, identifying the primary sources of pollution, and developing strategies to
mitigate these effects.

The article presents an analysis of the technogenic impact on the environment of the Karaganda
region. The study is based on the analysis of statistical data, the results of practical research and the ap-
plication of modern methods.

The study identifies the anthropogenic challenges facing the Karaganda region, particularly heavy
metal pollution from the mining and metallurgical industries, as well as contributions from the automo-
tive sector and thermal power plants. It uses environmental performance data for linear scaling. As a re-
sult of the study, regions that made a significant contribution to environmental pollution were identified,
a map of environmental emissions was created, and recommendations were proposed for improving the
state of the natural environment of the Karaganda region. The presented analysis will allow us to better
understand the nature of anthropogenic impact on the environment and develop recommendations for
minimizing it to preserve environmental well-being.

Key words: technogenic impact, environmental management, emissions, Karaganda region, sustain-
able development.

A.H. Mycaraanea’, M.A. XyHycoBa, XK.M. Acunosa,
H.9. Kypbarkoxa, K.>K. Kelep6arn

OA-Mapabu atbiHAarbl Kasak, yATTbIK yHMBepeuTeTi, KasakcraH, AAmaThbl K.
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KapafaHAbI 06AbICbIHbIH, KOPLUAFaH OPTacbiHa
TEeXHOreHAIK acepiH 6aFaray

Tay-keH eHepkacibi, METAAAYprus KOHE 3HepPreTMkKa CaAaAapblH KOCa aAfaHAQ, KeH ayKbIMAbI
BHAIPICTIK Kbi3MeTiMeH TaHbiMaA KaparaHAbl 0GABIChI KYPAEAT IKOAOTUSIABIK, MOCEAeAepre Tarn GOAbIMN
OTbIp. AMaKTblH, 3KOHOMMKAABIK, AaMybl YLIIH MaHbI3Abl CaAaAap ayaHbl, CyAbl XX8HE TOMbIPaKTbl
AacCTayFa bIKMaA eTeTiH Heri3ri AacTaylubl Ke3aep 6oAbIn TabblAaabl. KopluaraH opTara acepai 6arasay
TabUFATTbIH TO3y ASPEXECIH TYCiHy, AACTaHYAbIH Herisri KO3AepiH aHbIKTay >KOHE OCbl 8CEepAepAi
a3aiTy CTpaTermsiAapblH 93ipAey YLUiH 6Te MaHbI3AbI.

Maxkanasa KaparaHabl 06ABbIChIHBIH KOpLUaFaH OpTara TEXHOMEHAIK 9CepiHiH TaaAaybl GepiAreH.
3epTTey CTaTUCTMKAAbIK, MOAIMETTEPAI TaaAayFa, TOXIPUOEAIK 3epTTeyAEpAIH HaTUMXeAepiHe >KoHe
3aMaHayu SAICTEPAI KOAAAHYFA HEri3AEATEH.

3eptTey KaparaHAbl OOAbIChIHBIH aAAbIHAQ TypFaH aHTPOMOrEHAIK 8CepAEpAiH, acipece Tay-kKeH
>KOHE METAAAYPIUst OHEPKACIGiHIH ayblp METAAAAPMEH AACTaHYbIH, COHAAI-aK, aBBTOMOBUAbL CEKTOPbIHbIH,
KOHE XKbIAY IAEKTP CTaHUMSIAAPbIHbIH CAAbIMAAPbIH aHbIKTanAbl. OA CbI3bIKTbIK, MacwTabTay yiuiH
KOpLUaFaH opTa 6HIMAIAIr AepekTepiH MaraAasaHaAbl. 3epTTey HOTMXKeCIHAe KopLlaFaH OpTaHbl
AaCTayFa eAeyAi YAeC KOCKAH 6HipAep aHbIKTaAblM, KOpLUaFaH opTafa LblFapblHAbIAAD KapTachl
acaabirn, KaparaHAbl OBGAbICbIHbIH, TabWFKM OPTAChIHbIH JKaFAaibiH XaKCcapTy GOMbIHILA YCbIHbICTAP
GepiAAi. YCbIHbIAFAH TAAAQy KOpLUaFaH opTaFa aHTPOMOreHAIK 9CepAiH TaburaTbiH TYCiHyre >aHe
3KOAOTUSABIK, BA-aYKATTbl CakTay YLLiH OHbl a3aiTy 6OMbIHLIA YCbIHBICTAP 83ipAeyre MyMKIHAIK 6epeai.

TyHiH ce3aep: TexHOreHAI acep, KopularaH opTaHbl 6ackapy, LblFapbiHAbIAADP, KaparaHab!
00AbICbI, TYPaKThl AaMy.
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Assessment of technogenic impact on the environment of the Karaganda region
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OueHkKa TeXHOreHHOr0 BO3AEMCTBUSI Ha OKPYKaloLLLYIO
cpeay KaparaHAuHcKoi o6AacTm

KaparaHamHckas 06AaCTb, M3BECTHAs CBOEI OOLIMPHOM MPOMBILLAEHHON AESITEABHOCTbIO, BKAIOYAS
rOpPHOAOOBIBAIOLLYIO, METAAAYPrUUYECKYIO W BHEPreTMUeckylo MPOMbILLAEHHOCTb, CTaAKMBAEeTCsl C
CEPbE3HBIMM 3KOAOTMYECKMMM MPOOAEMaMU. DTU OTPACAM MPOMbILIAEHHOCTM, >KM3HEHHO BadkHble
AAS IKOHOMMYECKOTrO Pa3BUTUS PErMOHa, TaKXkKe FABAFIOTCS OCHOBHbIMWM MCTOYHMKAMM 3arpsa3HeHus,
Crnoco6CTBYS 3arpsi3HEHMIO BO3AYXa, BOAbl M MouBbl. OUEHKA TEXHONEHHOro BO3AEMCTBUSI MMEET
pewailoliee 3HadeHue AAS MOHMMAaHMS MacluTaboB AErpasaumy OKPY>KAlOLWEN CPeAbl, BbIIBAEHMS
OCHOBHbIX MCTOYHMKOB 3arpsa3HeHns 1 pa3paboTKM CTpATerui o CMArYEeHMIO STUX MOCAEACTBUIA.

B cTaTbe npeACTaBAEH aHAAM3 TEXHOTEHHOI O BO3AENCTBMS Ha OKpY>KatoLLyto cpeay KaparaHAMHCKOM
obAacTu. MccaepoBaHe OCHOBAHO Ha aHaAM3€e CTaTUCTUYECKMX AQHHbIX, Pe3yAbTaTax MpakTMUeckmx
MCCAEAOBaHMI N NMPUMEHEHMN COBPEMEHHbBIX METOAOB.

B nccaepoBaHMM 0603HaueHbl NPOOBAEMbI TEXHOrE@HHOTO BO3AEMCTBUS, C KOTOPbIMM CTAAKMBAETCS
KaparaHamHckas 06AacTb, B YAaCTHOCTU 3arpsi3HEHME TSXKEAbIMM METaAAaMM OT FOPHOAOOGbIBAIOLLIEN
M METaAAYPruyeckor MPOMbILLAEHHOCTM, a TakXXe BKAAA aBTOMOOMALHOrO CeKTopa M TEerAOBbIX
DAEKTPOCTaHUMA. B HeM MCMoAb3ylOTCS AQHHblE 3KOAOTMYECKMX MOKa3aTeAel AAS  AMHEMHOro
MacwtabupoBaHus. B pesyAbTate MCCAEAOBAHMS ObIAM BbISIBAEHbI PErMOHbI, BHOCSILLIME 3HAYMTEAbHbII
BKAQA B 3arpsi3HEHME OKpy>Kalollen cpeabl, Oblaa CO3AaHA KapTa BbIOPOCOB B OKPY>KaOLLLYIO
cpeAy, a Takxke OblAM MPEAAOXKEHbI PEKOMEHAALMM MO YAYULIEHMIO COCTOSIHUSI MPUPOAHOM CPEeAbI
KaparaHamHckon o6AacTv. [peACTaBAEHHbIN aHAAM3 MO3BOAUT AYULLIE NMOHATbL MPUPOAY aHTPOMOreHHOro
BO3AEMCTBMS Ha OKPY>KaloLyl0 CpeAy M pas3paboTaTb PEKOMEHAALMM MO ero MUHMMM3ALMM AAS

COXPaHEeHUs SKOAOTUUECKOrO GAAronoAyums.

KAtoueBbie CAOBa: TEXHOrEHHOE BO3AEVCTBME, MPUPOAOTIOAb30BaHME, BbIGPOChI, KaparaHanHckast

06AaCTb, YCTOMUMBOE pa3BUTHE.

Introduction

In the contemporary world, the issue of anthro-
pogenic impacts on the environment is gaining in-
creasing significance. The accelerated development
of industry, intensification of agricultural produc-
tion, growth of urban agglomerations, and an in-
crease in transport flows lead to a significant dete-
rioration of the ecological situation in many regions
globally. These changes directly affect not only the
state of natural resources but also human health,
economic development, and the quality of life of
populations.

Anthropogenic environmental impact encom-
passes a broad range of factors: from emissions of
industrial enterprises and vehicular transport to the
construction of large infrastructure projects and the
operation of energy facilities. All these contribute
to the pollution of the atmosphere, water resources,
soil, as well as to the loss of biodiversity and climate
change.

A range of anthropogenic activities, from indus-
trial production to construction and energy facilities,
have been found to significantly impact the environ-
ment. Ippolitova (Ippolitova, 2019) and Magomet
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(Magomet, 2015) both highlight the negative effects
of industrial activities, with Ippolitova emphasizing
the uneven distribution of industrial facilities and
their impact on the living environment, and Magom-
et identifying soil and water pollution near industrial
waste landfills. Akan (Akan, 2017: 1195) further un-
derscores the environmental impact of the construc-
tion industry, particularly in developing countries,
and the need for sustainable practices. Ansari (An-
sari, 2014: 71) expands the discussion to include the
contamination of coastal marine environments, em-
phasizing the cumulative and synergistic effects of
various anthropogenic factors.

Recognizing the scale and consequences of
anthropogenic environmental impacts requires a
comprehensive approach to studying this issue. It is
crucial not only to analyze the current state of the
ecological environment but also to develop effective
methods to minimize negative impacts, as well as
strategies for adaptation to the changes that have al-
ready occurred.

The Karaganda region, is characterized by di-
verse natural conditions, including a complex re-
lief and a high risk of wildfires (Kenetayeva, 2021,
2022). It is a significant industrial center, with a fo-
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cus on mining and metallurgy (Kenetayeva, 2021).
The region’s geological structures, particularly the
Karaganda synclinorium, have been extensively
studied (Kenetayeva, 2022)

The research outlines the critical pollution chal-
lenges facing the Karaganda Region, notably heavy
metal contamination from mining and smelting in-
dustries, alongside contributions from the automo-
tive sector, waste disposal sites, and thermal power
plants. It emphasizes the utilization data for linear
scaling, providing a current snapshot of ecological
data to normalize and compare various environmen-
tal indicators within that year. This approach high-
lights regions contributing significantly to pollution,
pinpointing where targeted emission reduction and
environmental management efforts are most needed.

Human activity leads to environmental transfor-
mations, frequently on a large scale. The negative
consequences of anthropogenic actions influent on
ecosystems, including health hazards and ecologi-
cal threats (Chmielewski, 2018). Anthropogenic
chemical contamination is one of the most evident
signals of human influence on the environment. The
large amounts of industrially produced pollutants
that have been introduced, over decades, into air,
soil and water have caused modifications to natu-
ral elemental cycling. Anthropogenic contamination
usually leads to enrichment in many elements, par-
ticularly in industrial areas (Ma, Rong, 2021).

In today’s market-driven economy, as industries
continue to grow rapidly, the environmental impact
of industrial activities and the efficient use of natu-
ral resources become crucial issues. With increas-
ing environmental challenges and the depletion of
natural resource reserves, there’s a heightened focus
on implementing effective environmental protection
measures in industries affecting the environment.

Karaganda region is a major industrial center
of Kazakhstan. Today, several hundred enterprises
of many industries are concentrated in the region,
which not only produce various products, but also
intensively pollute the environment. The high con-
centration of environmentally dirty industrial pro-
duction, the joint location of industrial enterprises
and residential areas without taking into account en-
vironmental safety has led to the fact that the popula-
tion of these areas lives in the zone of permanent ac-
tion of these harmful industries and their waste. Air
protection remains a serious problem. It has become
somewhat cleaner in recent years. Of particular con-
cern are the emissions of pollutants from vehicles.
This is primarily due to the fact that the main high-
ways pass through residential areas of the region’s

cities. Exhaust gases emit more than 200 types of
harmful substances, some of which have toxic and
carcinogenic properties. One of the factors that have
a negative impact on the environmental situation
of the region is the release of methane gas into the
atmosphere. The main thing for the protection of
atmospheric air was and still is the introduction of
the latest technological processes, environmentally
friendly and waste-free technologies and generally
clean production, and not patching holes, as is done
at many enterprises. A number of enterprises do not
implement measures for the use of low-ash coals,
which leads to increased ash emissions into the at-
mosphere. However, due to the large difference in
cost, high-ash coals are still widely used, especially
in thermal power plants. This is just one of the ex-
amples when the economy prevails over the envi-
ronment and leads to the fact that the environmental
well-being of the region and the health of the people
later costs more than such an economy (Zhupyshe-
va, 2020)

Materials and methods

The impact of technogenic factors on the en-
vironment of the Karaganda region is a significant
concern, as highlighted by Alimbaev (Alimbaev,
2020) and Beisenova (Beisenova, 2020). The devel-
opment of oil fields and the associated raw material
management system have led to high technogenic
loads, causing changes in soil properties, disruption
of the hydrological regime, and reduction in animal
populations (Alimbaev, 2020). This has resulted
in a serious deterioration of natural resources and
the environment in the region (Beisenova, 2020).
Ibragimova and Podkovyrova (2020) highlight the
importance of evaluating environmental risks thor-
oughly, particularly from industrial facilities and
transportation, to promote sustainable development.
Researchers have proposed various techniques for
assessing the environmental impact of technology.
Krupskaya (2019) and Abalakov (2018) both advo-
cate using GIS (Geographic Information Systems)
technologies. Krupskaya’s focus is identifying pol-
lution patterns and pollutant dispersion, while Ab-
alakov uses mapping methods to analyze the impact
of mining operations. Dewick (2004) examines the
long-lasting environmental effects of widespread
technology. Meanwhile, Porter (1998) assesses di-
verse techniques for predicting and evaluating the
environmental implications of technological ad-
vancements and economic progress. These stud-
ies emphasized the significance of evaluating both
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short-term and long-lasting effects of technology.
To accurately comprehend the intricate impact of
technology, it is necessary to employ various assess-
ment techniques.

The Karagandy region struggles with severe
pollution issues. Heavy metals from mining
and smelting operations pose a serious threat
(Ghazaryan, 2014). Cities like Karaganda suffer
heavily, facing high levels of carbon monoxide,
phenol, and formaldehyde (Tseshkovskaya, 2021).
Additionally, coal mining in the Karaganda coal
basin significantly contributes to air pollution,
worsening the region’s environmental problems
(Zengina, 2013).

Linear scaling in ecology makes it possible to
use and compare ecological data that uses different
units or scales. It transforms data into a common
format, making it easier to understand and analyze.
This method is often used in preparing data for
modeling, studying how different things affect
the environment, and comparing sustainability
measurements in different areas.

Matthias (2020) offers a thorough look at the
different ways ecologists can scale their models.
The research provides a comprehensive overview
of the various scaling approaches used in ecological
modeling. The content covers a range of techniques
and methodologies that reserchers can employ to
handle the complexities of modeling ecological
systems at different scales.The authors classify
scaling into pre-model scaling, in-model scaling,
and post-model scaling, depending on when the
scaling relative to the main modeling process
occurs. General approaches, examples, and potential
application problems for each category, highlighting
that scaling issues might be more widespread than
previously thought were discussed. These scaling
challenges are matched with a range of solutions,
which often need to be adapted and tailored to the
specific scaling case.

The core principle of this method is to bring all
values to a range between specified minimum and
maximum values, often between 0 and 1. Comparing
pollution levels in different locations by normalizing
pollutant concentration values. Evaluating and
comparing the influence on the environment of
various projects or territories.

Modeling ecological processes using data
brought to a common scale to increase the accuracy
and comparability of results. The advantages of this
method include its universality, as it is suitable for
data of various natures and scales; simplicity of
implementation, easily applied using standard data

122

analysis tools; and improved comparability of data,
facilitating the comparison and analysis of data
obtained from different sources.

The objective of the scientific research is to
conduct a comprehensive evaluation of the influence
exerted by industrial activities and other forms of
anthropogenic impact on the natural components
and ecosystems within one of Kazakhstan’s key
industrial regions.

Initially, it is essential to analyze existing data
and sources to identify the most significant factors
of anthropogenic impact in the Karaganda Region
using official statistic data of Bureau of National
Statistics Agency for Strategic Planning and
Reforms of the Republic of Kazakhstan, 2013-2022
(Bulletin, 2013-2022). Subsequently, the research
aims to assess the extent and specificity of the
influence of industrial enterprises, transportation,
agricultural activities, and other sources on the
quality of air, water resources, soil, as well as on
the state of biodiversity in the region. The study will
create methods to monitor and assess how humans
affect the environment. These methods will organize
and analyze data to draw informed conclusions and
recommendations. The ultimate goal is to create a
plan to lessen the harmful effects of human activities
on the environment and enhance ecosystems’
resilience to human influence.

Results and discussion

The Karaganda region, a major industrial hub
in Kazakhstan, is plagued by severe environmental
issues caused by multiple pollution sources. The
metallurgical industry emits harmful substances like
sulfur dioxide, heavy metals, and other pollutants
into the air and soil. Mining operations for coal,
copper, and gold pollute the air, water, and soil due
to activities like coal extraction, mine tailings, and
quarrying. Additionally, coal-fired power plants
contribute to air pollution by releasing carbon
dioxide, sulfur and nitrogen oxides, ash, and slag.
Transportation, especially in cities, significantly
contributes to air pollution by releasing harmful
substances like hydrocarbons and carbon dioxide.
Agriculture emits pesticides, fertilizers, and livestock
waste that pollute water and soil. Inadequate waste
management systems contaminate water and soil,
and burning waste releases pollutants into the air. To
combat these problems, we need extensive solutions:
updating industrial machinery, enhancing waste
management, embracing eco-friendly technologies,
and educating the public about the environment.
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Assessing the anthropogenic impact on the
environment of the Karaganda region, analyzing the
distribution of stationary emission sources across
different districts provides a crucial insight into the
scope of the issue and helps in devising effective
strategies for its mitigation. The Karaganda region
as a whole represents 50% of the total number of
stationary emission sources, highlighting the scale
of industrial impact on the environment in this area.

The Karaganda city area emerges as the
principal industrial hub of the Karaganda
Region, hosting the majority of both mining and
manufacturing enterprises (Figure 1). This indicates
a high concentration of industrial potential and
its corresponding technogenic impact on the
environment within this zone. Districts such as
the Balkhash city area and Temirtau city area are

Manufacturing industry
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also significant for the region’s economy but hold a
smaller portion of the overall industrial structure of
the Karaganda Region. The mining and quarrying
industry encompasses a total of 407 enterprises. A
significant proportion of these are located in the
Karaganda city area, with 314 (77%) enterprises,
representing a substantial share of the total mining
industry in the region. Other districts such as
Balkhash city area and Temirtau city area also
contribute to the industry, albeit to a lesser extent.
The manufacturing sector is represented by 2076
enterprises, with the majority also concentrated in
the Karaganda city area (69 %). This highlights the
urban agglomeration’s industrial orientation. The
Temirtau city area stands out with 326 enterprises,
affirming its status as a crucial industrial center
within the region.

Mining and Quarrying Industry
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Figure 1 — Industrial enterprises of the Karaganda region, units, percent

Karaganda city area alone accounts for 28,78%
of all stationary emission sources, highlighting the
concentration of industrial activities in this urban
agglomeration. This area also contributes 27,54%
to the organized emissions and has 29,08% of
its sources equipped with purification facilities,
underlining the critical role it plays in the region’s
environmental dynamics.

Temirtau city area emerges as a notable
contributor, especially in terms of sources equipped
with purification facilities, representing 35,92%
of the total. This shows a strong push to reduce
pollution in this industrial hub. Other areas, like
Balkhash city and Bukhar-Zhyrau district, also
have a significant number of pollution sources and
purification facilities. This highlights the need for
focused efforts in these areas to minimize their
environmental impact (Figure 2).

Between 2017 and 2022, the number of
sources emitting pollutants in the Karaganda
region underwent notable changes. Overall,
a significant decline of 1024 sources was
observed. Karaganda city had the highest
reduction with 231 fewer sources. In contrast,
Aktogay and Abay districts experienced
substantial increases, with 234 and 184 new
sources, respectively, marking the most
significant growth in the region.

There was a significant decline in organized
sources of air pollution, with 1857 fewer sources
across the region. Karaganda saw the largest
decrease with 541 fewer organized sources. Efforts
to control emissions also improved. The region saw
an increase of 83 facilities with purification systems,
particularly in the Balhash area, which added 26
new installations.
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Sources of pollutant emissions for 2017
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Figure 2 — Sources of pollutant emissions of the Karaganda region for 2017-2022, units

The Karaganda region has seen changes in its
industries and environment. This is due to new
technology for controlling emissions, as well as
changes in government policies and the economy
that affect industrial activities. The increase in
purification equipment is a good sign for reducing
environmental pollution. However, the decrease in
sources of emissions that are managed could also be
a sign of economic changes and restructuring in the
area.

Karaganda’s heavy industries, including
mining, metalworking, and energy production,
create significant environmental concerns. While
these industries boost the region’s economy, they
also pollute the air, water, and soil. Among these
pollutants, airborne emissions are particularly
alarming due to their impact on air quality and
potential global consequences. Compared to other
environmental challenges like industrial water
runoff, excessive soil use, and waste disposal, air
pollution has far-reaching effects, affecting human
health and ecosystems. Air pollution extends beyond
local areas and impacts both cities and countryside.
It contributes to wider environmental concerns,
unlike water and soil pollution, which are often
confined to specific locations.

Major sources of pollution in the region involve
industries like “Kazakhmys Corporation” LLP,
“ArcelorMittal Temirtau” JSC, and “TEMK” HMZ
JSC. Other contributors include vehicle traffic,
trash disposal sites, power plants, manufacturing
facilities, railroads, and car transportation firms.
These sources discharge various toxins into the air,
water, and soil, harming the environment and posing
health risks to the population. The presence of major
industrial companies highlights the significant
environmental impact of mining and metallurgy.
These sectors rely heavily on natural resources
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and release pollutants like heavy metals, sulfur
dioxide, nitrogen oxides, and particulate matter.
Similarly, TEMK HMZ JSC, representing the heavy
machinery industry, also contributes to air and soil
pollution through its activities. Transportation,
particularly through automobiles, releases air
pollutants like hydrocarbons, nitrogen oxides,
carbon monoxide, and particles, harming air quality,
especially in cities. Improperly managed landfills
for household waste contaminate soil and water,
while also potentially releasing methane, a strong
greenhouse gas. Thermal power plants, essential for
energy production, contribute to air pollution and
climate change by emitting sulfur oxides, nitrogen
oxides, particles, and carbon dioxide. Foundry and
mechanical plants, along with train and car transport
systems, further add to the environmental impact
through their emissions and waste generation.

To tackle pollution from these sources, we need
to use cleaner production methods, make tougher
environmental rules, improve waste management,
and raise public and business awareness of
environmental sustainability. It’s important to
reduce the environmental impact of these activities
to protect nature, improve people’s health, and keep
the area growing in a sustainable way.

Based on data from Kazhydromet, the primary
contaminants in Karaganda’s water bodies include
ammonium ions, several minerals (manganese,
calcium, magnesium), chlorides, and total dissolved
solids. These pollutants primarily result from
wastewater discharges that exceed established
quality standards. During 2023, the following rivers
in the region experienced significant pollution
levels: Nura River — 5 incidents of high pollution
due to elevated total iron levels; Sokyr River — 5
incidents of high pollution due to high ammonium
ion and chloride levels; Sherubainura River — 11
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incidents of high pollution due to elevated levels
of chlorides, ammonium ion, total phosphorus, and
total iron; Kara Kengir River — 37 incidents of high
pollution due to elevated levels of ammonium ion,
total phosphorus, total iron, BODS, chlorides, and
dissolved oxygen, and 3 incidents of extremely high
pollution due to severely depleted dissolved oxygen
levels (Information bulletin, 2023).

The Karaganda area faces significant
environmental concerns, especially regarding water
pollution. Industrial corporations and transportation
play a substantial role in this pollution, necessitating
strict regulations, cleaner manufacturing techniques,
and comprehensive waste and wastewater
management. Violations in water quality, such
as high levels of ammonium ions, chlorides, and
dissolved solids, emphasize the urgent need to
protect water resources and maintain the health of
aquatic ecosystems in the region.

From 2013 to 2022, pollution emissions in the
Karaganda region varied (Figure 3). The largest
contribution to the pollution of the region comes
from the city of Temirtau (48%), Balkhash (16%)
and Abay district (13%), Karaganda (9%). In 2013,
2017, and 2022, emissions varied across different
areas, suggesting both challenges and progress in
controlling industrial pollution. Notably, Karaganda
City Area saw a significant decline, from 58 849,986
in 2013 to 45 954,231 in 2022, showing effective
environmental measures. This 22% reduction
demonstrates the region’s efforts in minimizing
its environmental impact. On the other hand, the
Aktogay District saw a massive rise in emissions,
from 970,497 in 2013 to 4 501,397 in 2022. This
significant increase of more than 363% indicates
that industrial activities have expanded without
corresponding improvements in emission control
mechanisms (Bulletin, 2013-2022).
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Figure 3 — Pollutant emissions of the Karaganda region for 2013-2022

Both Balhash and Priozersk experienced
changes in emissions. Balhash saw an initial rise
from 67 578,55 in 2013 to 88 774,968 in 2017, but
later decreased to 76 424,753 in 2022. This resulted
in a net increase of about 13% over nine years.
The pattern suggests a period of higher emissions
followed by successful efforts to reduce pollution.
On the other hand, Priozersk witnessed an increase
from 942,138 in 2013 to 1 235,629 in 2017, followed
by a drop to 719,724 in 2022. This represents a

net decrease of roughly 24%, indicating varying
effectiveness of pollution control measures over
time. Unlike other regions, Saran City Area has seen
a steady increase in emissions from 3 361,999 tons
in 2013 to 7 067,185 tons in 2022. This 110% jump
has raised environmental concerns. On the other
hand, Shet District and Karkaralinsk District have
experienced lower emission increases, suggesting
reduced industrial activities or stronger pollution
controls.
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Since no major changes in emissions occurred
during the research period, it is appropriate to use the
2022 data for linear scaling (Figure 4). This method
provides an overview of ecological data at a specific
time, enabling comparisons and mnormalization
of environmental indicators within that year. By
applying linear scaling to the 2022 data, each value
is adjusted to a common scale, typically ranging
from 0 to 1. This involves finding the minimum
value in the dataset and subtracting it from each
data point. The resulting value is then divided by
the dataset’s range, which is the difference between
the maximum and minimum observed values. This

0,4

IMPACT LEVEL, INDEX

method standardizes raw data by converting it to a
scale with values ranging from 0 (lowest value) to 1
(highest value).

Using this method for 2022 data makes it easier
to compare different measurements or areas. This
helps us see environmental conditions and how well
different places or industries are doing. It also helps
us find outliers or trends, which helps us see how
current environmental policies and strategies are
working. By focusing on one year’s data and scaling
it linearly, we can learn a lot about the environment,
which can help us make better decisions and create
better policies in the future.

Figure 4 — Level of environmental impact in the Karaganda region

Environmental impacts were analyzed using
a scale of 0 (least impact) to 1 (highest impact)
across different areas in the Karaganda region.
Karaganda city has the most significant impact at
0.73, likely due to industrial activity or mining.
Priozersk has the lowest impact at 0.00, indicating
minimal environmental effects as there are no
major pollution sources. Saran and Shakhtinsk
have low impacts at 0.06 and 0.07, respectively,
suggesting limited industrial activities in those
areas.

Temirtau has a significant environmental impact
score of 0.53, likely due to heavy industries common
in the region. In contrast, Balkhash, Abay, Aktogay,
Bukhar-Zhyrau, Karkaraly, Nura, Osakarov, and
Shet have lower scores ranging from 0.004 to
0.018, suggesting lower to moderate environmental
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impacts. These differences may be influenced by
varying industrial activities, farming practices, or
conservation measures.

The total amount of emissions from different
sources, rather than the number of sources or
companies involved, determines the environmental
impact. To highlight this, a map of pollutant
emissions in the Karaganda region was developed.
It identifies areas contributing significantly to the
region’s overall pollution levels (Figure 5).

Environmental zoning based on emissions
consists of five impact levels: very high, high,
average, low, and very low. Temirtau has the
highest emissions, classified as very high impact.
Karaganda, Balkhash, and Abai district have high
emissions. Saran, Shakhtinsk, Bukhar-Zhyrau, and
Nura have average emissions. Aktogay, Karkaraly,
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Osakarov, and Shet have low emissions. Priozersk
has very low emissions.

By dividing the Karaganda region into areas
with different environmental impacts, we can see
where improvements are most needed. Temirtau
has the worst environmental impact, showing
the urgent need for stricter pollution controls
and cleaner industrial practices. The areas with
significant or moderate impacts also need attention

to reduce emissions, but their specific needs may
vary depending on the pollution sources and
amounts. Conversely, areas considered low or very
low impact experience less environmental stress,
likely due to reduced industrial activity. This zoning
system is crucial for guiding environmental policies
and actions, fostering a comprehensive strategy to
enhance air quality and minimize the environmental
impact in the Karaganda region as a whole.
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Figure 5 — Emissions of pollutants of the Karaganda region

Developing a pollution emission map for
Karaganda is crucial for comprehending and
managing the region’s ecological well-being. This
map identifies areas that contribute the most to
pollution and serves as a basis for designing precise
strategies to lessen environmental impact. By
concentrating on the overall amount of emissions
rather than the number of sources or businesses,
resources and efforts for environmental protection
can be distributed more effectively.

Developing an emission map for Karaganda
is essential for understanding and addressing

its environmental concerns. By identifying
areas with the highest pollution impact, the map
guides targeted efforts to reduce harm to the
environment. This map considers the combined
impact of pollution sources, not just their number
or business activity, allowing for more efficient
allocation of resources for conservation. The map’s
ability to locate areas with increased pollution
provides valuable information for various parties
involved in environmental protection. This policy
framework grants local and regional authorities the
authority to: — prioritize environmental policies, —
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implement measures to reduce emissions, — enable
industries to improve their processes and adopt
technologies to reduce their environmental impact,
and — raise awareness among citizens and non-
governmental organizations about environmental
issues, encouraging their involvement in protecting
the environment. Creating and analyzing a
comprehensive map of pollution sources empowers
a holistic approach to tackling the problem in the

Karagandaregion. It helps identify critical hotspots,
develop targeted emission reduction programs,
and raise public awareness about environmental
issues. This comprehensive strategy, guided by the
map’s diagnostic and strategic insights, enables
both assessment and improvement of ecological
conditions, leading to better environmental
management and sustainable development in the
region.

Table 1 — SWOT analysis of the state of the environment in the Karaganda region

Positive Factors

Negative factors

Strengths (S)

Weaknesses (W)

e Karaganda possesses abundant natural assets, such as vast
forests, water sources, and varied plant and animal life, which
are critical for preserving the environmental equilibrium.

e The region’s industrial infrastructure and expertise in
implementing technological advancements offer opportunities
to advance and implement environmentally responsible
techniques.

e Leveraging contemporary monitoring techniques and

GIS technology allows for a more thorough understanding of
pollutant distribution and environmental health assessments.

o Industrial operations, particularly mining and metallurgy,
have a substantial negative impact on the environment.

o Current water treatment systems are inefficient, and
advanced technologies are not widely used.

o Scarcity of funding for environmental protection and
modern purification systems hinders efforts to enhance the
environmental conditions.

Potential Opportunities (O)

Current Threats (T)

e Employing advanced technologies and methods to decrease
pollution.

e Creating and enacting sustainable development plans,
including educating the public about the environment and
involving them in decision-making.

o Utilizing the region’s environmental resources for
ecotourism can promote both environmental protection and
economic growth.

e Teaming up with international organizations and countries to
share environmental innovations and technologies, which can
contribute to improving the region’s environmental conditions.

e The region faces challenges in balancing economic growth
with environmental well-being.

e Industrial activities, particularly coal mining and metal
production, contribute significantly to the region’s economy but
also pose threats to the environment.

e Climate change threatens to worsen the environmental
situation, potentially reducing biodiversity and lowering the
quality of life for residents.

To improve environmental conditions and
support sustainable growth in the Karaganda Region
the following recommendations are proposed:

- Promoting cleaner production practices by
urging industrial companies, mainly in mining and
metallurgy, to adopt innovative methods that reduce
pollution.

- Improving environmental regulations by strict-
ly enforcing existing rules and standards, ensuring
compliance with water and air quality guidelines for
industrial operations.

- Enhance monitoring and reporting through
widespread environmental monitoring, using GIS
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technology to track pollution sources and levels pre-
cisely.

- Promote open reporting by enterprises on their
emissions and waste disposal practices.

- Invest in modern waste treatment and recycling
facilities to handle industrial and municipal waste
better, minimizing soil and water contamination.

- Raise public awareness about environmental
issues and foster community participation in envi-
ronmental protection and sustainability efforts.

- Support research and development to advance
environmental technologies and solutions, fostering
innovation for sustainable practices.
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Conclusion

To effectively tackle the environmental issues
in Karaganda, it’s crucial to adopt a holistic and
visionary approach that harmonizes economic
development with environmental preservation. The
research indicates a pressing need for immediate
actions to mitigate pollution and long-term
strategies to ensure the region’s ecological and
economic health. An integrated environmental
strategy is crucial, encompassing pollution control,
conservation of ecosystems, and sustainable resource
management, underpinned by thorough data analysis
to inform policymaking. Achieving sustainability in
the Karaganda Region calls for a collaborative effort
among all stakeholders, including governmental
bodies, industry, non-governmental organizations,
and local communities, with a unified commitment
to environmental stewardship.

Leveraging innovation and advanced technology
is key to overcoming the region’s ecological

challenges. This includes adopting cleaner production
methods, waste management solutions, and exploring
renewable energy sources to lessen reliance on
fossil fuels. Additionally, capacity building and
education are vital for empowering local authorities,
businesses, and communities with the knowledge and
skills for sustainable practices. The region must also
develop resilience strategies against climate change,
protecting ecosystems and communities from its
impacts through water conservation, land restoration,
and biodiversity protection.

By incorporating these broader perspectives,
the region can embark on a path toward not just
addressing its immediate environmental concerns
but also securing a sustainable and thriving future.
This journey toward ecological sustainability is
complex, demanding collective efforts, innovation,
and a strategic vision to harmonize industrial
development with environmental preservation,
ensuring a prosperous future for the Karaganda
Region and its inhabitants.
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THE SPATIAL STRUCTURE OF NATURE USE CONFLICTS
IN THE KOSTANAY REGION

In scientific research, modern conflicts of natural resource use have been identified in the terri-
tory of the Kostanay region, and their mapping has been conducted. Landsat 9 satellite images and the
results of field research conducted in 2023 were used as the initial data for mapping the structure of
conflicts of natural resource use. As a result of the research, the spatial structure of conflicts of natural
resource use in the studied area was determined, and the degree of their expression was defined. Based
on the analysis of the spatial-territorial structure of natural resource use, the authors have developed a
map of natural resource use and a map of conflicts of natural resource use for the studied region. The
authors identified and analyzed that the most pronounced conflicts of natural resource use have arisen
between the following types of conflicts: settlement-nature conservation; settlement-transport-industrial;
recreational-transport; nature conservation-transport-industrial; water management-transport-industrial;
and forestry-transport. During the research, it was determined that the collision of interests in antago-
nistic relationships not only complicates the state of the natural environment of the studied region but
also contributes to the destruction and gradual degradation of components of the natural environment,
forming strongly expressed multifunctional conflicts of natural resource use. The results of the conducted
research can be applied to optimize the territorial-spatial structure of natural resource use and to orga-
nize environmental monitoring in the Kostanay region.

Key words: type of nature management, conflict of nature management, antagonistic functions, the
spatial structure of nature management, the Kostanay region.
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LUMEAEHICTePiHIH, KeHICTIKTIK KYPbIAbIMblI

FoiabiMn 3epTTey 6apbicbiHaa KoOCTaHait OOAbICHIHBIH, ayMaFblHAAFbl TaGMUFATTbI MalMAAAAHYAbBIH
3amaHayM LIMEAEHICTepi aHbIKTaAAbl, OAAPAbI KapTafa TYCipy >KyMbICTapbl >XYprisiaai. TaGuraTtbl
naAaAaHy LIMEAEHICTEPIH KYPbIAbIMbIH KapTaFa Tycipy yiuiH Landsat 9 rapbllUTbIK, CypeTTepi XXoHe
2023 XbIAbI XXYPri3iAreH AQAAAbIK, 3ePTTEYAEPAIH HOTUXKEAEPI NMarnAAAAHbIAABI. 3epTTey HOTUXKECIHAE
3epPTTEAETIH aMaKTbiH TabWFaTTbl ManAaAaHy XKYMbICTApPbIH LIMEAEHICTEPIHIH, KEHICTIKTIK KYPbIAbIMbI
MEH OAApPAbIH AEHremi aHbIKTaAAbl. ABTOpAApP ayMakTbiH TabuFaTTbl MaAaAaHyAbIH KeHiCTIKTiK-
AyMaKTbIK, KYPbIAbIMbIH TaAAQy Heri3iHAe 3epTTeAeTiH alMakTblH TaburaTTbl ManMAaAaHy KapTachl
MEH TaburaTTbl MaMAaAaHy LUMEAEHICTEPAIH KapTacbiH 93ipAeAl. ABTOpAap TaburFaTTbl MariAaAaHy
LLIMEAEHICTEPIHIH HEFYPAbIM aiKbIH KOPIHETIHI aHbIKTaAbl >KOHE TaAAaAbl: CEAUTEOTI — TaburaTTbl
KopFay; CeAUTEBTI — KOAIKTIK-OHEPKACINTIK; PEKPEALMSIAbIK, — KOAIKTIK; TaOUFATTbl KOPFay — KOAIKTIK-
OHEPKaCINTIK; Cy LapyallbIAbIFbl — KOAIKTIK-OHEPKSCINTIK; OPMaH LIapyallbIAbIFbl — KOAIKTIK. 3epTTey
6apbICbIHAQ AHTOrOHUCTIK KATbIHACTAPAAFbl (DYHKLUMSAAAPAbIH, MYAAEAEPIHIH KAKTbIFbIChl 3epTTey
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The spatial structure of nature use conflicts in the Kostanay region

arMarbiHbIH TabMFK OPTACbIHbIH, XKaFAablH KMbIHAATBIMN KaHa KOMMai, COHbIMeH Gipre Taburn opTaHbiH,
KOMIMOHEHTTEPIHIH >KOMbIAYbIHA, OIPTIHAEM AerpasaumsiCbiHa bIKMaA eTir, TaburaTTbl NanAaAaHYAbIH
afKbIH  MOAMMYHKUMOHAAABI  LUMEAEHICTEPIH  KAAbIMTACTbIPATbIHbl  aHbIKTAaAAbL.  XKyprisiAreH
3epTTeYAEepPAiH HOTUXKeAepi TabuFaT NanAaAaHYAbIH ayMaK TbIK-KEHICTIKTIK KYPbIAbIMbIH OHTaMAQHABIPY
>koHe KocTaHail 0OAbICbIHAQ KOpLUaFaH OpTaHblH 3KOAOTUSIAbIK, MOHUTOPUHIIH YMbIMAACTbIPY YILIiH
KOAAQHbIAYbI MYMKIH.

Tyiin cesaep: TaburaTTbl MapasaHy Typi, TabuFaTTbl MarMAaAaHy LUMEAEHICI, aHTarOHWMCTIK
yHKUMAAAP, TABUFATTbI NaMAAAAHY AbIH KEHICTIKTIK KypblAbiMbI, KocTaHai 06AbICbI.
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MpocTpaHcTBeHHas CTPYKTypa KOH(PAUKTOB
npupoaonoab3oBaHusi KoctaHarickoi obaacTu

B npouecce Hay4YHOro nccaeA0BaHMS BbIIBAEHbI COBPEMEHHbIE KOH(AMKTbI MPUPOAONOAb30BaHMS
Ha Tepputopmmn KoctaHanckom o6AacTv 1 NPOBEAEHO MX KapTorpadupoBaHue. MCXOAHBIMU AQHHbIMM
AASl KQpPTUPOBAHUSI CTPYKTYPbl KOH(PAMKTOB MPUPOAONOAb30BaHUSI ObIAM MPUMEHEHbI KOCMUYECKME
CHMMKM Landsat 9 1 pe3yAbTaTbl MOAEBbIX MCCAEAOBAHMIA, NMpoBeAeHHbIX B 2023 roay. B pesyabtare
MCCAEAOBaHMS OblAa OMpeAeAeHa MPOCTPaHCTBEHHAs CTPYKTYpPa KOH(AMKTOB MPUPOAONOAb30OBAHUS
nccaeayemoit 06AaCTv 1 OnpeAeAeHa CTeneHb MX BbIPaXkeHHOCTM. ABTOpamu pa3paboTaHbl Ha OCHOBE
aHaAM3a MPOCTPAHCTBEHHO-TEPPUTOPUAABHOMN CTPYKTYPbl MPUPOAOMNOAb30BAHUSA TEPPUTOPUN KapTa
NPUPOAOMNOAb30BaHUSI NCCAEAYEMOrO PErmoHa, Kapta KOH(AMKTOB MPUPOAONOAb30BaHMS. BbigBAeHO
M MNpOaHaAM3MPOBAHO aBTOpPaMM, UTO HamboAee BblpadkeHHble KOHMAMKTbI MPUPOAONOAb30OBAHUS
CAOXMAUCH MEXAY CAEAYIOLIMMU BUAAMWM  KOH(AMKTOB MPUPOAOMOAb3OBAHUS: CEAUTEOHbI —
NMPUPOAOOXPAHHDBIN; CEAMTEOHbIN — TPAHCMOPTHO-MPOMbILUAEHHbIN; PEKPealmoHHO — TPAHCMOPTHbIN;
NMPUPOAOOXPAHHDBIM  —  TPAHCMOPTHO-TIPOMbBILIAEHHbIN;  BOAOXO3AMCTBEHHbIM  —  TPAHCMNOPTHO-
NMPOMBILLAEHHbINA; AECOXO3SMACTBEHHbIA — TPAHCMOPTHbIA. B npouecce nccaepoBaHWs onpeaeseHo,
YTO CTOAKHOBEHME MHTEPECOB (PYHKLMIA NMPU aHTArOHUCTUYECKMX OTHOLLEHMAIX HE TOAbKO YCAOXKHSET
COCTOSIHME MPUPOAHOI CPEAbI PEFMOHA MCCAEAOBAHMS, HO U CMOCOBCTBYET paspyLUeHMIO, MOCTENeHHOM
A€rpapaumm KOMIMOHEHTOB MPUPOAHOI Cpeabl, 06pasyst SpKO BblpakeHHble MOAUKYHKLUMOHAAbHbIE
KOH(AUKTbI MPUPOAOTOAL30BaHMS. Pe3yAbTaTbl MPOBEAEHHbIX MCCAEAOBAHUIA MOTYT BbiTb NMPUMEHEHbI

AAG ONTUMM3aUUN

TEPPUTOPNAABHO-TIPOCTPAHCTBEHHOM

CTPYKTYpbl  MPUPOAOINOAb30BaHUS U

opraHmsaumm 3KOAOrMYECKOro MOHUTOPUHIA OKpYy>katoLllen cpeabl B KocTaHanckon obaacTu.
KAtoueBblecA0OBa: TUMNPUPOAOMNOAb30BAHUS, KOH(PAMKTNPUPOAOMNOAL30BaHMS, @aHTAarOHUCTUYECKME
(pyHKLMM, MPOCTPAHCTBEHHAS CTPYKTypa NPMPOAOINOAb30BaHums, KocTaHarckast 06AacTb.

Introduction

The issues in the relationship between the natu-
ral environment and society in modern conditions
are of urgent concern. The increasing anthropogenic
impact on the environment in various forms can
gradually lead to the disruption of the relationship
between society’s system and nature. The growth
of industrial and economic activities, coupled with
the advancement of scientific and technological pro-
cesses, suppresses the environment’s geoecological
state and disrupts the ecological balance (Drozdov
A.V.etal., 2006: 350).

Nature management — is one of the key aspects
of this interaction and, along with it, is a type of ac-
tivity involving the exploitation of natural resources
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in the course of anthropogenic actions to meet the
essential needs of the modern world.

Nature management is understood as any activ-
ity related to the study, exploitation, and restoration
of natural resources, and conditions. In nature man-
agement, three important stages can be identified —
these are the study and analysis of natural resources,
nature-consuming, nature-restoring, and nature con-
servation activities.

In contemporary conditions, the process of
transitioning to rational nature management is
occurring slowly and inconsistently. Recently, the
evolving situation in nature management often
leads to the creation of conditions that threaten
the sustainable development of regions. It is worth
noting that conflicts between different types of nature
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management have emerged in several territories
in Kazakhstan due to the exploitation of the same
natural resources by various users.

One of the most negative processes arising
from the combination of various factors related to
economic and other human activities is the conflicts
of natural resource use. The emergence of conflicts
in natural resource use gives rise to processes
that lead to the violation of established norms for
the natural environment, resulting in negative
ecological consequences. Identifying conflicts, as
well as preventing and subsequently resolving them,
are essential stages in the system of natural resource
management (Barmin A.N.et al., 2011: 72).

Among all types of conflicts, conflicts of
environmental management occupy an insignificant
position, but the deterioration of the geo-ecological
situation in the world acutely shows the problem
of the relationship between nature and society.
The conflict of nature management in the scientific
literature is mainly described as a contradiction (two
or more parties, nature users). This conflict arises
in the system of the nature user and the natural
environment (Hersperger A. et al., 2015:).

The study and exploration of literature in the
field of natural resource use conflicts have revealed
that there is a limited amount of accumulated
material on this subject. Currently, many authors
have developed methodologies for typifying natural
resource use conflicts. The most comprehensive
examination of natural resource use conflicts is
presented in A.V. Drozdov, N.A. Alexeenko’s
(2006) works, N.S. Shuvaeva, A.N. Barmin (2012),
Henriquez, C., Morales (2022), Tekletsadik S.,
Degefa S. (2023), Kim, 1., Arnhold, S. (2018),
Gregg B. Walker, Steven E. D. (2019).

In conflictology, there is a concept of antagonism,
which is characterized by a form of contradictions,
expressed by contradictions, expressed by the
irreconcilability of opposing sides and interests.
Thus, in nature management, functions that cannot
divide the territory are considered antagonistic.
This phenomenon occurs when a certain territory,
in our case the landscape, is used for various types
of functions that are incompatible with each other.
Functions in such a territorial position are located
somewhat further from each other, which is enough
to absorb the influence of antagonistic functions.
The collision of antagonistic functions not only
complicates the state of the natural environment but
also contributes to the destruction and degradation of
the the geosystem components, forming pronounced
multifunctional  conflicts of  environmental

management. As a result, difficulties arise, such as
not combining the interests of antagonistic functions.
The formation of buffer territories makes it possible
to reduce the influence of antagonistic functions on
each other and solve the situation that has arisen
(Chukanova O.A.et al., 2004: 11).

The main reasons for the formation of conflicts
in environmental management: 1) simultaneous
environmental and economical use of the territory;
2) weak research of the scientific foundations of
the methodology for managing the structure of
environmental management; 3) weak development
of legal environmental management; 4) lack of
qualified specialists; 5) weak development of the
territorial and functional management system of the
structure of environmental management.

The map of conflicts of nature management in
nature management can give a clearer expression
to the search for solutions to the conflicts between
nature users

The purpose of the research is to identify and
analyze the spatial structure of the conflict’s types of
environmental management in the Kostanay region.

Materials and Methods

At the initial stage of the study, Landsat-9
satellite images (July 2023), field research materials
for the summer period of 2023 with GPS-binding,
which are integrated into a single cartographic
projection and coordinate system, were used as
the initial material for mapping environmental
management’s conflicts in the Kostanay region. The
main stages of identifying the types of environmental
management’s conflicts in the Kostanay region
include:

* Collection and processing of data on the
natural components of the Kostanay region with the
compilation of cartographic material of the object of
study using remote sensing data;

*  Drawing up a map of the Kostanay region’s
nature management based on field research, satellite
images, and special literature. The cartographic
method is of great importance in the analysis and
assessment of nature’s manifestation of conflicts in
environmental management. This method consists
of creating a map as a figurative-symbolic model
with a spatial-temporal similarity to an object and
using maps to study the phenomena reflected in
them;

* Identification and analysis of environmental
management’s conflicts in the territory of the
Kostanay region;
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* Making a map of environmental
management’s conflicts in the territory of the
Kostanay region;

* Analysis of the structural characteristics
of environmental management conflicts in the
Kostanay region: dynamics, territorial, and temporal
aspects;

* Analysis of the obtained research
results, development of recommendations for
optimization and improvement of the spatial

Map of the territorial structure of nature management in Kostanay region (2023)

structure of environmental management in the
studied region.

Results and discussion

It became possible to trace various kinds of
conflicts of nature management as a result of
drawing up a map of the nature management of the
studied region, where it is possible to determine the
types of conflicts of nature management (Figure 1).
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Figure 1 — Map of the territorial structure of nature management in the Kostanay region (2023)

For a systematic analysis of environmental
management for the Kostanay region and its
mapping, the authors used as a basis the classification
of environmental management developed at the IG
RASby T.G. Runovaetal. (RunovaT. G. etal., 1993:
155). The following types of territorial structures of
nature management are identified in the study area:
background, large-focal, focal, dispersed, and linear
(Table 1).
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Background (traditional) nature management is
based on the territorial use of natural resources of
the studied region and is associated with the zonal
features of natural geosystems;

Large—scale environmental management is
represented by an areal, group type of territorial
location of production systems that use and process
natural resources, which is accompanied by man-
made environmental pollution;
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Table 1 — Classification of types of environmental management

in Kostanay region

Group View Type Facilities
Pedological Arable land
Resource-saving Background livestock Pastures
Forestry Forestry territories
. Environmental State Nature Reserves, Reserves, Botanical and Zoological
Dispersed .
protection Reserves, Natural Monuments
Mineral deposits
Large-scale Industrial plants, factories, landfills, rock dumps, industrial enterprises,
sedimentation tanks
Resource- Residential Residential construction sites
consuming Power plants
Energy . . .
Focal Electric substations, hydroelectric power plants,
Agricultural Agricultural enterprises, livestock pens
Transport Railway and hydraulic structures
Unpaved roads,
Paved roads,
. T F h
Linear ranspoﬁ apd ootpaths ‘
communication Transportation structures

Pipeline networks
Communication and power transmission lines

Focal nature management is associated with
production systems that do not cause significant
changes in the environment outside the zones of
operation; orientation toward the preservation of
natural geosystems;

Dispersed nature management includes certain
types of economic activities that are focused on
a certain combination of natural properties of
landscapes and their maximum conservation.
Recreational areas, nature reserves, national parks,
and other specially protected natural areas are
located within natural geosystems.

In the studied region, large-scale industrial
and focal residential environmental management
compete with dispersed and background
environmental management, and as a result, various
types of environmental management conflicts are
formed in the Kostanay region.

Such pairs within the studied region include
(Henriquez. C. et al., 2022: 332): residential —
environmental; residential- transport-industrial;
recreational-transport; environmental-transport-
industrial; water management-transport-industrial;
forestry- transport.

The authors of the work have identified
the following pairs of types of environmental
management that create conflicts of environmental

management in the studied region. Such pairs
include:

Residential-environmental conflict arises as
a result of antagonistic contradictions between
residential and environmental types of nature
management. In particular, as a result of the
construction of settlements, residential and industrial
construction on sites of nature-protected areas,
or the neighborhood of residential facilities with
nature-protected ones. The residential factor hurts
nature conservation areas. Prolonged anthropogenic
impact, in this case residential, leads to a gradual
deterioration of the natural environment of the
protected area (Novoselov A. et al., 2022: 407).

Conflict zones of nature management were
formed as a result of the relationship between
residential and environmental functions and are
confined to the borders of specially protected
areas: The Altyn-Dala State Nature Reserve, the
Naurzum State Nature Reserve, the Mikhailov, and
Tounsor Nature Reserves. The village of Naurzum
is located in the central part of the Naurzum
Reserve, and in the northeastern part of the
Mikhailov State Reserve — part of the territories of
the settlements of Slavenka and S. Manas Cordon,
forming conflicts of nature use of the area coverage
in these territories.

135



The spatial structure of nature use conflicts in the Kostanay region

Within the Altyn Dala Reserve, consisting of
three localized territories, the following populated
areas are located: in the Sarykopa district (Saryqopa
lakes group) — the village of Kumshik, in the Uly-
Zhylanshyk district (semi-desert areas and the Uly-
Zhylanshyk river section) — the village of Ayyrqum,
in the Tosymkum district (Tosynkum sands and
the left bank of the Torgai River) — the village of
Rakhmet.

The most acute conflict situations were formed
in the system of antagonism “residential-transport-
industrial”. This type of conflict of environmental
management is characterized by the location of
transport and industrial facilities about residential
ones within the radius of the zone of negative
impact (less than 1 km), since in this radius of the
neighborhood of antagonistic functions there is a
noticeable consolidation of the transport network
(Order of the Acting Minister of Health of the
Republic of Kazakhstan dated January 11, 2022,
No. KR DSM-2. On the approval of Sanitary rules
“Sanitary and epidemiological requirements for
sanitary protection zones of objects that are objects
of impact on the environment and human health”).

The type of antagonistic relations “Residential-
transport-industrial” is the most common conflict
in the studied region. The territories of residential-
transport-industrial conflicts are confined to mineral
deposits that are located in areas of conflict situations
in nature management including the Borovsk
quartzite deposit, Smirnovsk molybdenum-tungsten
deposit, Sokolovsko-Sarbaysk iron ore deposit,
Zhitikarin chrysotile asbestos deposit, Sunalyksk
construction materials deposit, Kushmurunsk brown
coal deposit, Vostochno-Ayatsk bauxite deposit,
Belinsk bauxite deposit, Zapadno-Ubagan bauxite
deposit (Medeu A.R. et al., 2000).

A multifunctional conflict has arisen between
recreational and transportation forms of nature use in
areas with forest recreational and nature conservation
sites that have formed within the radius of negative
impact on transportation facilities. Recreational
zones  experience  oppressive  anthropogenic
influence as a result of the development and
construction of transportation infrastructure
(Karmanov 1. I. et al., 1998: 65). The impact of the
transportation factor gradually leads to soil cover
compaction and degradation, as well as a reduction
in the productivity of meadows and pasture areas.
It should be noted that in the recreational zones of
the Kostanay region, this type of impact becomes
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particularly acute. Road embankments often turn
into dams and become the cause of extensive
waterlogging in specific areas. The transportation
form of nature use also leads to dusting and chemical
pollution of the vegetation cover. Sometimes, the
destruction of vegetation along the transportation
routes in the studied region can be observed.
Primarily, increased road digression with severe
disturbances is associated with asphalt and graded
transport paths. The development of soil water and
wind erosion processes and the transformation of
the vegetation cover are direct consequences of road
digression (Mukayev Z.T. et al., 2020: 352).

In the Kostanay region, the most popular
recreational areas include the pine forests of
Arakaragai and Amankaragai, as well as the
areas surrounding the city of Kostanay (Auliekol,
Altynsarin, Naurzum districts of the Kostanay
region). In these areas, sanatoriums, tourist
bases, health complexes, and other organized and
unorganized recreational zones are located.

The growth of unorganized recreational areas
for the local population gradually leads to tension
and disruption of the ecological condition of forests.
This situation arises not universally but mainly
around recreational zones (recreation bases, cottage
areas, children’s and educational health camps, and
transportation routes). The absence of road and
trail networks in mass recreation areas frequently
encountered waterlogged areas, and a low level
of improvement in the forests of suburban areas
impose restrictions on the movement of recreation
seekers and the local population. In these areas,
processes such as changes in vegetation types,
littering, trampling, and, in some places, burning
of the vegetation cover, compaction of the upper
layer of the soil horizon, tree cutting, desertification,
etc., are evident. An increase in recreational
impact on forest vegetation is observed in the most
visited recreation areas within the pine forests of
Amanakaragai (Auliekol district) and Arakaragai
(Altynsarin district).

The Amanakaragai Pine Forest is adjacent to the
southern part of the Kostanay Plain, with a length
of 45 km and a width of 14.5 km. This pine forest
is considered the largest isolated forest massif in
the studied region, covering an area of 60 thousand
hectares. It primarily consists of pine trees, with
significant areas occupied by birch and aspen groves
as well. A botanical monument covering an area of
5 hectares is located in the Karagash tract. During
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the warm seasons, residents from nearby settlements
engage in berry and mushroom picking in the
surrounding forest. The pine forest, along with birch
and aspen groves, waterlogged areas, and numerous
small freshwater and saline lakes in the interdunal
depressions, annually attracts a large number of
tourists and recreation seekers.

In the Arakaragai Pine Forest, covering an
area of 616 km? (forest area — 271 km?), pine trees,
birches, and aspens thrive. Timber harvesting is
conducted in the forest area (1 hectare yields 25-350
m? of timber), which negatively impacts the ecology
of the studied territory.

The enterprises LLP “Sanatorium Sosnovy Bor,”
LLP “Dzhailau,” LLP “Selena,” and several tourist
bases and recreation areas located in the forestry
zone of Arakaragai contribute to a multifunctional
conflict in the region’s nature use. The further
growth of recreational impact on the studied region
will lead to an expansion of conflict-prone areas
in natural use. Landscape types where areas with
recreational-transportation conflict zones in nature
use are present include 22, 43, and 74 landscape
types.

Conflict areas in nature use arise from the
formation of an antagonistic relationship between
nature conservation and transportation-industrial
functions. Transport and industrial facilities,
located within the radius of negative impact, exert
unfavorable anthropogenic influence on nature
conservation areas. The primary area of conflict in
the nature use of the studied region has developed
within the nature conservation zones of the Tounsor
Reserve and the Uly-Zhylanshyk section of the
Altyn Dala Reserve, where mineral deposits are
situated.

The first area identified by us is located within the
territory of the Tounsor State Reserve, near which,
within the radius of negative impact (960 m), the
Tounsor bauxite deposit is situated. Seventy percent
of its reserves consist of underground freshwater
from the Zholsharin and Naurzum deposits. The
expansion of the industrial zone could destroy the
unique natural environment of the region and lead to
the depletion of underground freshwater resources.
Currently, bauxite extraction is not permitted within
the reserve area.

Within the Uly-Zhylanshyk section of the Altyn
Dala Reserve, Uly in the southeast of the Turgai
trough, the Zhilanshik coal basin is situated, covering
an area of about 20,000 km?. The basin is associated

with coal deposits such as Zharkue, Altynzhar,
Balattam, Kaidagul, and Sirlytam, as well as coal
deposits Bestobe, Kargalytau, and Turgai. The
location of the coal basin within the reserve may
negatively impact the geoecological condition of
this specially protected area in the future. Currently,
the economic activities of enterprises adjacent
to the protected zone of the Altyn Dala Reserve
and Tounsor Reserve are strictly regulated by the
articles of the Law of the Republic of Kazakhstan
dated 07.07.2006 N 175-II ZRK “On Specially
Protected Natural Areas”. The Naursum Reserve
and the western section of the Altyn Dala Reserve
experience a significant transportation burden due
to the passage of major international corridors of
highways.

In the Kostanay region, an antagonistic
relationship has also developed between water
management and transportation-industrial forms
of nature use. According to the requirements of
regulatory documents for the protection of water
protection zones in the Republic of Kazakhstan, any
economic activity is prohibited within the territories
designated as water protection zones. However, some
water management zones observe violations and
non-compliance with environmental requirements.
Industrial activities and the construction of
residential and industrial facilities are taking place
in certain areas designated as water protection zones.
In the Kostanay region, a multifunctional conflict in
nature use has arisen in the areas of water bodies
such as the Tobol, Ayat, and Toguzak rivers, and
within the Karatomar Reservoir.

Mining operations for the development of the
largest gold and copper deposit, “Varvarinsk,”
are taking place in the water management zone
of the Ayat River. It is important to note that the
“Varvarinsk” deposit is the largest in terms of
confirmed reserves in the Kostanay region and
includes a quarry and a modern gold extraction and
enrichment factory with a capacity of 4.2 million
tons per year. Within the water management zone of
the Karatomar Reservoir, there are residential and
industrial lands (the village of Ayet, the industrial
zone of the village of Elizavetinka), as well as areas
designated for catering services (the “Koktem” cafe,
the Beymbet Maylin district of the Kostanay region)
and the construction of a broiler poultry farm.

The development of a construction stone deposit
is taking place in the vicinity of the village of
Nadezhdinka in the Karabalak district, disrupting
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the land structure of the floodplain of the Toguzak
River. Additionally, within the water protection
zone of the Toguzak River, there is a production site
of the “Komsomolskaya Poultry Farm” joint-stock
company.

It should be noted that the extensive banks of
the Tobol River, its tributaries, and other bodies of
water are attractive places for tourists and recreation
seekers. Construction along the banks of the Tobol
River is carried out within a water protection zone
of 500-1000 meters, where infrastructure such as
recreational areas, service facilities, and guest houses
that are accessible and comfortable for tourists are
being erected and reconstructed. Additionally, lands
have been allocated for the construction of a sports
and recreational complex for tourist services and a
“Tourist Supermarket for Comprehensive Servicing
of a Tourist Cottage Town” in the territory of the
Michurinsk rural district.

The water management and transportation-
industrial conflict of land use is also evident within
the Karatomar and Amangel’din reservoirs, where
on the territories designated for water protection
zones, there are bases for recreational areas, tourist
and health complexes, as well as several tourist
bases (“Zolotaya Rybka,” “Parallel,” “Druzhba”).

Conflicts of nature use within the antagonistic
relationship system of “forestry-transport” are
characteristic of the forested areas of Amangqaragay,
Arakaragay pine forests, and other forested
territories in the Kostanay region.

Transport arteries hurt forest landscapes, causing
suppression of vegetation and other disruptions to
the natural state of the ecosystem.

Alongside these conflicts of nature use, conflicts
characterized by two or three forms of antagonistic
relationships are emerging. The areas of the Kostanay
region where residential, transportation-industrial,
and recreational functions are simultaneously
implemented include the territories of the cities of
Kostanay, Lisakovsk, and Rudny.

The map of conflicts of nature use provides the
opportunity to address issues related to optimizing
relationships ~ when  conflicting  antagonistic
functions of nature use collide. It allows for the
analysis of the situation in nature use and can be
applied to enhance functional zoning and develop
environmental recommendations, among other
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purposes. The increasing pace of anthropogenic
impact in the future will lead to the emergence of
more complex polyfunctional conflicts of nature use
in the studied region.

The next stage of studying conflicts of nature
use in the Kostanay region involves the analysis and
mapping of nature use conflicts.

The cartographic method makes it possible to
use the spatial aspect in the analysis of existing
conflicts of environmental management in the
studied region. The cartographic representation
of environmental management conflicts makes
it possible to analyze their spatial location and
identify the most geoecologically stressed areas
(Figure 2).

Having researched and studied the conflicts of
nature management in the Kostanay region, it can
be concluded that most of the presented conflicts
have a local distribution in the form of certain
areas. The largest number of types of environmental
management conflicts in the Kostanay region have a
point-focal and linear nature of placement.

For a more detailed analysis of environmental
management conflicts, we have identified the
following structural characteristics: dynamics,
temporal, and territorial aspects (Barmin A.N. et al.,
2011).

The dynamics of the conflict of environmental
management can be represented by the following
forms: increasing, stable, and decreasing. The
dynamics of the conflict of environmental
management may change annually or seasonally. It
depends on the type of behavior of the nature user
himself (increase or decrease in the extraction of a
natural resource, etc.).

The temporal aspect of the conflict of nature
management shows the duration of antagonistic
contradictions between certain types of nature users.
The territorial aspect shows the spatial scope of the
manifestation of the conflict of nature management,
its scale, and localization.

The analysis of the study shows that in the
Kostanay region, the largest number of conflicts of
environmental management belong to groups with
the following structural characteristics of conflicts
of environmental management: with increasing
dynamics, point-focal placement, and year-round
temporal aspect (see Table 3).
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Figure 2 — Map of conflicts of nature management in the Kostanay region

Table 3 — Structural characteristics of environmental management conflicts: dynamics, temporal, and territorial aspect

Forestry — transport

Conflict of nature management Dynamics The time aspect The territorial aspect
Residential — environmental increasing year-round Areal
Residential — transport and industrial increasing year-round Linear, point-focal
Recreational and transport increasing seasonal Linear
Environmental protection — transport and industrial stable year-round Linear, point-focal
Water management— transport and industrial increasing year-round Linear, point-focal
stable year-round Linear
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Analyzing the classification given above, we
can identify individual conflicts that are similar in
structural characteristics (recreational-transport and
forestry-transport, residential-transport-industrial,
and water management-transport-industrial). The
similarity of the structural aspects of environmental
management conflicts in the Kostanay region does
not mean that these conflicts need to be put on par
when searching for environmental measures to solve
the environmental problems that have arisen.

Thus, the study of antagonistic functions in na-
ture management allows us to analyze the state of
nature management in the conflict areas of the stud-
ied region and develop buffer zones that absorb the
effects of antagonists on each other. Only a com-
prehensive analysis of environmental management
conflicts, taking into account all structural charac-
teristics in the system of antagonistic relations, can
give a positive result when trying to minimize the
consequences of conflict situations in environmen-
tal management or their complete elimination. The
development of rational environmental management
in the Kostanay region is possible only if optimal
ways of resolving conflicts between different types
of environmental management characteristics of this
region are applied.

Conclusions:

The existing conflicts of nature management in
Kostanay region have been identified and analyzed:

- Residential-environmental;

- Residential transport and industrial;

- Recreational- transport;

- Environmental protection-transport and
industrial;

- Water management-transport and industrial;

- Forestry- transport.

It is revealed that the most common types of
conflicts of environmental management in the
studied region are residential-transport-industrial
and recreational-transport.

The structural characteristics of environmental
management conflicts in the Kostanay region
are analyzed: dynamics, temporal, and territorial
aspects. Studies have shown that most conflicts of
environmental management relate by structural
characteristics to conflicts with increasing dynamics,
point-focal and linear territorial aspects, and year-
round manifestation.

The spatial structure of environmental
management conflicts demonstrates that
environmental ~ management  conflicts  are

concentrated near the cities of Kostanay, Rudny,
Lisakovsk, and their suburban territories, where
several types of environmental management operate
simultaneously: residential, transport-industrial,
recreational, etc. The following conflicts of nature
management are most pronounced in such territories:
residential — transport-industrial; recreational —
transport; water management-transport-industrial;
forestry- transport.

The results of the work performed can be used
to improve the existing functional zoning of the
Kostanay region, to develop recommendations and
proposals for environmental protection measures,
and to organize monitoring and optimization of the
natural environment of the studied region.
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KAZAKHSTAN TOURISM MARKET STRUCTURE ANALYSIS
AND OPTIMIZATION PATH SELECTION

Tourism is not only the largest sector in the world economy, but also one of the fastest growing
emerging industries in the world. Unlike other economic sectors that transport products to consumers,
tourism enables people to migrate to places where tourism resources are concentrated. These resources
are consumed somewhere. With the development of social economy, tourism has increasingly shown its
important position in the national economy.

After years of development, Kazakhstan’s tourism industry has made significant contributions to the
national economic development. At the same time, the industry has also accumulated many problems
and contradictions in the long-term development process. From a macro level, the development situ-
ation of Kazakhstan’s tourism industry is good, with total tourism revenue and tourist numbers rising
rapidly. From a micro level, tourism enterprises are small in scale, have poor operations, and have low
overall competitiveness. From the industrial level analysis, the main problems and contradictions of
Kazakhstan’s tourism industry are related to its market structure characteristics. Structural issues are core
issues in the development of tourism in Kazakhstan. Using structural ideas and methods to study the
tourism industry in Kazakhstan can guide the sustainable development of the tourism industry and pro-
vide a basis for decision-making by the government. Based on the literature review of the tourism market
structure, the authors analyze the optimization path based on the Kazakhstan tourism market structure
and effectively promotes the tourism industry.

Key words: tourism industry; market share; market concentration; market structure; optimization
path.
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Ka3akCcTaHHbIH, TYPUCTIK HaPbIFbIHbIH, KYPbIABIMbIH TaAAQY
)KOHEe OHTAMAAHADIPY KXOAAAPbIH TaHAQY

Typu3m eAeMAiK 3KOHOMUKaHbIH, eH ipi CEKTOPbI FAHA eMeC, COHbIMEH KaTap 9AEMAET| €H, XXbIAAAM
AaMbIM KeAe XaTkaH caraAapAblH GipiHe xaTaabl. TyTbIHYlbIAAPFA OHIMA >KETKi3€TiH 3KOHOMUKaHbIH,
6acka CaAaAapblHaH aMblpMalLbIAbIFbI, TYPM3M aAaMAapFa TYPUCTIK pecypcTap  LUOFbIPAAHFaH
>KepAepre KOHbIC ayAapyra MyMKiHAIK 6epeai. Bya pecypcrap 6ip >kepAaepae KyMcaraAbl. DAEYMETTIK
3KOHOMMKaHbIH, AAMYbIMEH, TYPU3M — YATTbIK, 3KOHOMMKAAAFbl MaHbI3AbI OPHbIH KOBIPEK KOPCETYAE.

KasakCTaHHbIH TYpMUCTIK MHAYCTPMSCbl KOrTereH >bIAAAP OOMbl AaMblFaHHAH KeMiH YATTbIK,
3KOHOMMKaHbIH AaMYblHa eAeyAi yAeC KOCTbl. COHbIMEH KaTap, CaAaAa Y3aK, MEP3IMAI AaMy MPOLIECIHAE
KenTereH MaceAeAep MeH KaWWbIAbIKTAp >KMHAKTaAFaH. MakpoaeHrenae KasakCTaHHbIH TYpPUCTiK
CaAachl AaMybIHbIH >KaFAalbl XKakcapyasa, OYA peTTe TYPUIMHEH TYCETIH >KaAmbl TabbIC MeH Typucrep
CaHbl AQ Te3 ecyae. MUKpPOAEHTenAe TYPUCTIK KaCIMOpblIHAAP ayKbIMbl >KaFblHAH LIAFbIH 8pi Hallap
>KYMbIC iCTeyA€ XoHe >aAnbl 6acekere KabiAeTTiAir TemeH 60AyAa. OHEPKOCIMTIK AGHTENAl TarsayFa
cyreHe oTblpbin, Ka3akcTaHHbIH TYPUCTIK CaAaCblHbIH HEri3ri CypakTapbl MEH KAMLbIAbIKTApPbl OHbIH,
HapPbIKTbIK, KYPbIAbIMbIHbIH, epeKlleAikTepiMeH GanAaHbICTbl. KypbiAbIMABIK, MaceaeAep KaszakcraHaa
TYPUM3MAI AaMbITyAQ wewylli GOAbIN KeAeai. KasakcTaHAa Typy3M MHAYCTPUSICbIH 3€pPAEAeY YLUiH
KYPbIABIMABIK, MAESIAQP MEH BAICTEPAI MalAAAAHY — TYPU3M MHAYCTPUSCBIHBIH TYPaKThbl AaMyblHa bIKMaA
eTin, YKIMeTTiH, wewim KabblAAaybl YLLIH HEFi3AI KaMTamachl3 eTe aAaabl. TYPUCTIK HApbIK, KYPbIAbIMbI
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AHaAM3 CTPYKTYpbl TYPUCTCKOro pbiHka KaszaxcraHa
1 BbI6Op NyTei onTMMM3aLLUM

Typu3Mm SBASIETCS HE TOAbKO KPYMHEMLLMM CEKTOPOM MUPOBOM 3KOHOMMKM, HO M OAHOM M3 CaMblX
ObICTPOPACTYLIMX PA3BMBAIOLLMXCS OTPACAel B Mupe. B oTAMuMe OT ApPYrMx CEKTOPOB 3KOHOMMKM,
KOTOPbIE AOCTABASIOT MPOAYKLMIO MOTPEOUTEASM, TYPU3M MO3BOASET AIOASIM MUTPUPOBATH B MECTA, FTAE
COCPeAOTOYUEHbI TYPUCTCKME PeCcypcbl. DTU PeCypCbl MeCTaMu pacxoAytoTcs. C pa3BUTHEM COLIMAAbHOM
3KOHOMMKM TYPM3M BCe BOAbLLE AEMOHCTPUPYET CBOE BAXKHOE MOAOKEHME B HALMOHAABHOM SKOHOMUKE.

[MocAe MHOMMX A€T pa3BUTUS — TYPUCTCKas MHAYCTpUst KasaxcTaHa BHECAQ 3HAUMTEAbHbIN BKAAA
B Pa3BUTME HALMOHAABHOM 3KOHOMUKK. B TO e Bpems B 0TpacAM Tak>Ke HaKOMMAOCh MHOTO MPo6Aem
M MPOTMBOPEYUMIi B MpoLLecce AOAFOCPOYHOrO pasBuThs. Ha MakpoypoBHe cuTyaums, CBsi3aHHas C
pa3BUTMEM TYPUCTCKOM oTpacAM KasaxcraHa siBasieTcs 6oAee MAM MeHee OAAronoAy4HOM, NMpu 3TOM
0o0LIMIA AOXOA OT Typu3aMa M UMCAO TYPUCTOB ObICTPO pacTyT. Ha MMKpOypoBHE TypucTUueckue
NPEANPUSATUS HEBEAMKM MO MacluTabam, MAOXO (PYHKUMOHUPYIOT M 06AaAQiOT HM3KOM obuieit
KOHKYPEHTOCMOCOOHOCTbIO. MCXOAS M3 aHaAM3a MPOMBILUAEHHOIO YPOBHS, OCHOBHbIE MPOBAEMbI M
NpOTUBOPEUMS TYPUCTCKOM oTpacAam KasaxcraHa cBsi3aHbl C OCOBEHHOCTSMM €€ PbIHOYHOM CTPYKTYPbI.
CTpyKTypHble NPOOGAEMbI SIBASIOTCS KAIOUEBbIMU B pa3BuTuM Typusma B KasaxcraHe. McnoAb3oBaHue
CTPYKTYPHbIX MAEI 1 METOAOB AASI U3YUEHUS MHAYCTPUM Typr3ma B KazaxcTaHe MoXeT croco6CTBoBaTh
YCTOMUYMBOMY PA3BUTMIO MHAYCTPUM Typusma M 00ecrnednTb OCHOBY AAS MPUHATUS PELLeHUi
npaBuTeAbCTBOM. OCHOBbIBAsICh Ha 0630pe AMTepaTypbl O CTPYKType TYPWUCTCKOTO PbIHKA, aBTOPbI
AQHaAM3MPYIOT MyTW OMTMMM3aLMM, OCHOBaHHble HA CTPYKType TYpPUCTCKOro pbiHKa KasaxcraHa, u
3hheKTMBHO MPOABUIAIOT TYPUCTCKYIO MHAYCTPMIO.

KAroueBble cAOBa: MHAYCTPUS TYPU3Ma; AOAS PbIHKA; KOHLIEHTPALMSI PbIHKA; CTPYKTypa PbIHKA;

nyTh onTMMmM3aumn.

Introduction

Since the end of the XX century, the world tour-
ism industry has been growing rapidly, while many
countries, many localities, in particular cities and
regions are involved in fierce competition in the
tourist market. Due to the great competition in the
regional tourism market, it places higher demands
on scientific planning of tourist destinations and ef-
fective marketing of tourist markets. Moreover, the
tourism market has also gradually become an im-
portant topic of tourism research, mainly focusing
on the analysis of the mechanisms of influence, de-
mand and evaluation.

On the one hand, the tourist market is by its na-
ture a market of services, its development is due to
the presence of a wide range of offers in the field
of transport, accommodation, restaurants, recreation
centers, medical institutions. On the other hand, one
can see the relationship between the tourist market
and the market of goods for tourist consumption.

To date, the countries that are successful in
attracting tourists in the world tourism market are
those countries that show a deep focus on increasing
competition at the highest levels of the tourism
sector.

Materials and methods

As a theoretical and informational basis of
the study are the works of domestic and foreign
researchers in the field of tourism and tourism
market, (Zhaoping Yang., I. Akbar et al.,2022.), as
well as sources of primary base, i.e. statistical data
of the Bureau of National Statistics of the Republic
of Kazakhstan. And also considered the Concept in
the field of development of the sphere.

We used the system approach in the study
of the state of the tourism market, methods of
statistical, economic and comparative analysis and
synthesis, the method of induction. We applied and
analyzed a set of economic indicators of tourism
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sphere development on the basis of statistical data
and measuring tools that allow, in the process of
calculation, to obtain the necessary data.

The methodological basis of this article is
scientific methods based on the requirements
of objective and comprehensive analysis of the
tourism market. The research is conducted using
a combination of methods of scientific cognition.
The abstract-logical method allowed us to identify
practical aspects of tourism market assessment.
(A.H. Mukanov., A. Seken et al., 2023 106-122)
The use of economic and statistical methods
allowed us to identify trends in the development of
the tourist market, to assess their development, as
well as to bring their further promotion and methods
to improve its sustainability.

In the article on the basis of content research the
current state of the structure and state of development
of the tourist market of Kazakhstan were analyzed,
the main elements and external factors affecting
the structure of the tourist market were identified,
as well as the concentration of the country’s tourist
market was determined. On the basis of the system
analysis the problems taking place in the structure
of the tourist market were demonstrated and on the
basis of inductive-deductive method of cognition the
measures on improvement of the tourism industry
market were considered, which led to the proposal
of ways to optimize this sphere.

Literature review

The current state of the tourist services market in
the Republic of Kazakhstan was studied in the work
of (Zh.1. Sarieva and S.H. Shalgimbayeva.,2019)

In the work of (E.A. Abenova 2019), the results
of the study show new trends in the development
of the industry, where there are certain changes in
the motivation for choosing a travel destination,

Table 1 — Kazakhstan’s tourism market structure share

a reorientation to domestic tourism and the sector
of spa services, a change in approaches to the
organization of tourist business, the expansion of
the use of digital technologies, a shift in emphasis on
ensuring the safety of services and accommodation
of tourists .

The post-covid state and development of tourism
in Kazakhstan, i.e. the current situation in tourism
before and after the covid epidemic in the world and
in the country was investigated in the work of ( D.A.
Kainazarova, L.K. Baymagambetova., 2023).

In addition, the state of the tourism market can
be seen in the UNWTO electronic resources, in the
reports of government agencies and professional
associations, as well as in the Concept of
Development of the tourism industry of the Republic
of Kazakhstan for 2023-2029, where you can find
certain analysis and statistical data (Oralov A.2023).

Results and discussion

Current situation of Kazakhstan’s tourism
market structure

Talking about the tourism market structure from
the perspective of the entire country, it includes
three levels, namely the inbound tourism market,
the domestic tourism market and the outbound
tourism market. Over the past thirty years, the
structure of Kazakhstan’s tourism market has
undergone tremendous changes. From 1991 to
2000, the focus was mainly on inbound tourism
and domestic tourism; after 2000, outbound tourism
was extremely active. With the stable and sustained
development of Kazakhstan’s economy and the
improvement of infrastructure, the tourism market
structure is constantly changing. First, inbound
tourism has increased moderately, second, domestic
tourism demand continues to expand, and third,
overseas tourism continues to grow.

N ye 20218 2019 2020 2021 2022
Domestic 4, 695, 942 5, 286, 782 3,328, 614 5, 145, 217 6,407, 318
travel

Inbound

. 8 789 314 8 514 989 2 034 753 1 330 169 4 728 771
tourism
Outbound| ) s 041 10 707 270 2 865 004 3 501 387 7 669 988
tourism
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The tourism industry was hit hard due to the
epidemic in 2020 and 2021. It has begun to recover
since 2022. 2 However, most tourists in Kazakh-
stan’s tourism market still come from CIS countries,
accounting for 88% of the total number of tourists
and accounting for 1% of tourism consumption.
70.6%. Tourists from other countries accounted
for 12% and accounted for 29.4% of tourism con-
sumption. Although the domestic tourism industry
is gradually rising, the development of the tourism
industry is still slow, the tourism market structure is
imbalanced, and the outbound tourism market still
dominates. This trend has a very low impact on the
country’s socio-economic development. According
to statistics from the National Statistical Commit-
tee of Kazakhstan (KNS), the direct contribution
of tourism to the national economy in 2020 was
US$314 million, accounting for 1.70% of GDP. In
2021, due to the epidemic, it increased by 2.1% to
US$450 million, so the country formulated Plans to
increase tourism’s contribution to the national econ-
omy to 8% by 2025.

China

Uzbekistan
16%

Turkive
6%

other
7%

67%
Russia

Figure 1 — Inbound tourism market structure
(Kainazarova D.A., Baimagambetova L.K. 2023)

Development status of Kazakhstan’s tourism
market

In 2022, while the number of tourists will steadi-
ly increase, outbound tourism will enter a period of
rapid development. Kazakhstan’s tourism market
has initially formed a pattern in which domestic,
inbound and outbound tourism markets develop
together based on domestic tourism. The driving
role of tourism in the economy has also gradually
emerged. The structural recovery of the tourism in-
dustry in 2022 will show four trend changes: First,
the recovery will bring about changes, and domestic
tourism will grow rapidly. Tourism is more depen-
dent on cities and scenic spots. Second, there are gaps
in recovery. The differences between the inbound

and outbound tourism markets are intensifying. The
third is the increase in industrial concentration. The
tourism market is concentrated in the country and
surrounding areas. Fourth, recovery is accompanied
by changes in technology, cognition and sustain-
able development. The integration of technologi-
cal means has accelerated the development trend of
tourism digitalization, increasing awareness of the
market and destinations (Kim, A.G.2014)

Basic elements of tourism market

The three elements of tourism are: tourism re-
sources, tourism facilities, and tourism services.

1. Tourism resources: Tourism resources are the
prerequisite for the development of tourism and the
foundation of tourism. Tourism resources mainly
include natural scenery tourism resources and cul-
tural landscape tourism resources. Natural scenic
tourism resources include mountains, canyons, for-
ests, volcanoes, rivers, lakes, beaches, hot springs,
wild animals and plants, climate, etc., which can
be summarized into four major categories: geomor-
phology, hydrology, climate, and biology (Qin Mo-
Fan.,2018). Kazakhstan has rich tourism and leisure
resources, especially attractive mountain, leisure,
nature, water and tourist areas. This will enable the
development of inbound tourism without any ob-
stacles. Kazakhstan is a plain country with most of
its territory occupied by deserts and semi-deserts.
However, the country has a fascinating tourist ter-
rain. The main feature of Kazakhstan is the high
mountains covered with eternal snow. There are
many lakes and hot springs. There are currently 112
special protected areas in Kazakhstan, including 12
national parks. These national parks are managed
for tourism purposes and are intended to develop
health resort tourism. The object of tourism is natu-
ral and natural-artificial landscapes, characterized
by nature and culture, that is, the integration of tra-
ditional culture and environment. Kazakhstan has a
long and particularly fascinating history, with more
than 27,000 monuments. With the development of
modern tourism, tourism products have become in-
creasingly rich and diverse, which has promoted the
further improvement of the tourism product system.
For example, vacation tourism products have further
expanded from the original hot spring vacation tour-
ism to include hot spring recuperation, lakeside lei-
sure, beach vacations, rural tourism, camping vaca-
tions, etc.; sightseeing tourism products have further
expanded from the original natural scenery tours to
Sightseeing tourism products include natural land-
scapes, cultural monuments, ethnic customs, city
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scenery, etc.; in addition, special tourism products
with business tourism, exhibition tourism, wellness
tourism, ecological tourism, and business tourism
as content have also been developed (Koncepciya
razvitiya turistskoj otrasli Respubliki Kazahstan na
2023 — 2029 gode)

2. Tourism facilities: Tourism infrastructure re-
fers to the general term for various material facilities
built to meet the needs of tourists during travel. An
indispensable material foundation for the develop-
ment of tourism.

(1) Transportation

a. Roads: State border roads and checkpoint in-
frastructure of the Republic of Kazakhstan Accord-
ing to data from the Ministry of Interior, the current
length of public roads in Kazakhstan is 95,600 ki-
lometers, of which 24,400 kilometers are national
roads and 71,200 kilometers are regional and county
roads. Road transport and transport infrastructure as
a landlocked country, road transport plays an impor-
tant role in meeting the needs of population trans-
port and foreign trade between Europe and Asia.
There are 105 bus stations in the country.

b. Aviation:

Currently, there are 18 airports of national
and regional significance across the country, 17 of
which are authorized to operate international flights.

60 52.3%
50
40
30
20
10

0

Hotels without star
standards

10,1%

Star-rated hotels

International air transport The Republic of Kazakh-
stan is committed to launching flights to major cit-
ies and international financial centers. Kazakhstan
has concluded intergovernmental agreements in the
field of air communications with 38 countries. There
are 98 routes to and from Kazakhstan: 56 from CIS
countries, 12 from EU countries, 15 from Southeast
Asian countries, and 15 from Middle Eastern coun-
tries.

c. Railway: Railway transportation is the most
affordable mode of transportation for domestic
tourists. Compared with other modes of passenger
transportation, railway transportation has many
advantages, the most important of which are:
transportation regularity, not affected by season, date
and weather; and relatively low cost. Kazakhstan’s
railway operation mileage is 16,000 kilometers. The
construction of 2,500 kilometers of new railways
provides internal links between regions, meets the
needs of the population and increases Kazakhstan’s
export and transit potential.

3. Tourism services: There are currently 3,600
tourist accommodation sites in Kazakhstan. Among
them: 53 tourist centers, 2,100 hotels of various types,
1,100 villas and apartments, 84 professional resorts,
and 120 youth camps, distributed in five tourist areas
across the country (Mazbayev O.B 2009

37.6%

Other accommodation
facilities

Figure 2 — The structure of a hotel in Kazakhstan

External factors affecting the structure of the
tourism market:

1. Geographical location: Each tourist market
has its own unique geographical location and char-
acteristics, including natural landscapes, historical
and cultural heritage, etc. Kazakhstan is the world’s
largest landlocked country, located in the center of
Eurasia, along the Silk Road, a transportation hub
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and logistics distribution center combining east and
west, with superior transportation conditions and
unique historical culture and natural landscapes (Pe-
trenko E.S., Dauletova A.M., 2019). 2. Economic
factors: Tourism plays an important role in econom-
ic development, so the national economic situation
has a great impact on the tourism market, such as
exchange rate changes and inflation. Kazakhstan is
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a new economy in Central Asia and the locomotive
of the regional economy in Central Asia. According
to the World Bank’s Doing Business Report 2020,
Kazakhstan ranks 25th in the world and is the coun-
try that best protects the rights and interests of small
and medium investors in the world. Kazakhstan’s
GDP reached US$179.332 billion, with an annual
growth rate of 4.5%. Kazakhstan’s GDP per capi-
ta is $9,686. Kazakhstan ranks third among the 25
most dynamic economies of the first decade of the
twenty-first century, after China and Qatar. Kazakh-
stan’s role in world trade and its central location on
the New Silk Road allow the country to open its
markets to billions of people ( Sariyeva Zh.I., Shal-
gimbayeva S.H.,2019).

3. Technological progress: The development of
technology has made travel more convenient and af-
fordable, such as online booking, smart navigation, etc.

Strategies such as “Transition to a Digital State”,
“Digital Silk Road”, “Development of Human Capi-
tal”, “Creation of an Innovation Ecosystem” and
other strategies that Kazakhstan is implementing are
— digitalization of traditional economic sectors of the
Republic of Kazakhstan using advanced technologies
and opportunities to rebuild , to improve labor pro-
ductivity and increase capital, rebuild national infra-
structure, provide services to people and businesses,
and anticipate their needs. Develop high-speed, se-
cure data transmission, storage and processing infra-
structure to transform into a knowledge economy.
For tourism development Provide convenient, fast,
comfortable and accurate information services.

4. Political factors: Political stability and secu-
rity are one of the key factors for the development
of tourism. Issues such as terrorist attacks, wars
and political events will have a negative impact on
the tourism market. Kazakhstan is the geopolitical
center of the Eurasian region and the balance point
of geopolitical relations in the Eurasian region. De-
veloping countries with political stability, social
harmony, and sustainable economic development
are very attractive to the world’s largest corporate
groups and investors.

5. Social and cultural factors: Social and cul-
tural factors will also have an impact on the tourism
market, including population structure, consump-
tion habits, religious beliefs, etc. With a population
of 20 million, Kazakhstan is a very tolerant country
with a rich cultural heritage, high quality and well-
educated population.

Concentration of Kazakhstan’s tourism market

Market Concentration Rate refers to the sum
of the market shares (output value, output, sales,

sales volume, etc.) of the top N cities in the rel-
evant market of an industry. It is a measurement
of the concentration of the market structure of
the entire industry. Indicators are used to mea-
sure differences in the relative size of the market
and are important quantitative indicators of mar-
ket power (Qin Mo-Fan. 2018). Market concen-
tration is the most basic and important factor that
determines the market structure, and embodies
the degree of competition and monopoly in the
market. There are many specific methods and
corresponding indicators for measuring market
concentration. The absolute concentration CRn
index is used here.

CRy =25 (1)

i=1

CRn index calculation formula

The market concentration rate refers to the sum
of'the market shares of the top N cities (regions) in the
relevant market of the industry. For example, CR4
means that the four largest cities have the relevant
market share. Similarly, the five-city concentration
rate CRS5 and the eight-city concentration rate CR8
can be calculated. The CRn index is expressed by
the cumulative market share of the largest N cities
in the industry as a proportion of the entire industry
market, where: Si is the market share occupied by
the i-th enterprise. It is generally believed that if the
industry concentration ratio CR4 or CR8<40, the
industry is competitive; and if 30<CR4 or 40<CRS,
the industry is oligopolistic.

According to the CRn index, the market share of
four cities: Almaty, Astana, Simkinent and Akmola
is equal to 30<CR4, which is a typical oligopolistic
type, indicating that the other 16 prefectures and
states of Kazakhstan still have great market potential
and development space.

Problems existing in the tourism market
structure

At this stage, the development of Kazakhstan’s
tourism market is very immature, and there is still
a big development gap in terms of industrial scale
and efficiency. There are many reasons for this
imperfect situation. One of the main reasons is that
the internal development and industrial structure of
Kazakhstan’s tourism industry still have problems
such as uncoordinated and unreasonable problems.
Structural issues are core issues in the development
of tourism in Kazakhstan.
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Table 2 — Domestic tourism indicators from 2018 to 2022

Y o018 2019 2020 2021 2022
destination

all 4 695 947 5286 787 3,328,614 | 5,145,217 | 6,407,318
Abay - - 264 830
Akmola 324 951| 376 434 235,014 | 324,819 427 212
Aktobe 112 150| 118 980 79,233 136,931 155 037
Almaty 805 836| 829 431| 482,186 | 607,409 351 677
Atyrau 141 914| 175 088| 67,955 42,876 137 004
West Kazakhstan 79 749 X 36,523 69,592 87 623

Zhambyl 116 996 139 260 92,922 125,776 132 840
Zhetysu - - 323 521

Karaganda 260 895| 298 465 193,215 | 262,858 289 392
Kostanai 192 845| 215 129| 134,661 202,132 199 909
Kyzylorda 60 120 X 50,416 94,167 95 532

Mangystau 212 078 X 152,148 279,954 268 879
Pavlodar 139 967 X 67,643 131,305 180 731
North Kazakhstan 115274 X 100,500 151,327 135 788
Turkestan 145 277 X 102,512 205,047 245 667
Ulytau - - 25 009

East Kazakhstan 536 184 582 948| 346,099 477,660 342 490
Astana 575 906 635 571| 357,292 673,100 939 894
Almaty 719 854| 898 531| 624,982 | 1,057,560 | 1392015
Shymkent 155946| 215951 205,313 | 302,704 412 268

Note: compiled on the basis of primary data (Kainazarova D.A., Baimagambetova L.K.2019)

(1) The organizational structure of the tourism
industry is unreasonable and lacks a market
competition mechanism.

Kazakhstan’s tourism industry is under state
protection, and domestic enterprises enjoy operating
privileges. There is a lack of introduction of incentive
mechanisms, and the enthusiasm of all parties has
not been fully mobilized. Tourism enterprises have
a small national scale and low operating efficiency.
More than 67% of the Kazakhstan tourism market
are small enterprises, 23% are medium-sized
enterprises, and 10% are large enterprises (Wu
Bihu, Song Ziqgian. 2009). There are more than
70 tourism market service organizations with
foreign participation. Data show that most tourism
companies are located in Almaty, Astana, Simukent,
Almaty Oblast and Akmola Oblast. Tourism
enterprises have not truly entered the market and
have become entities that operate independently
and are responsible for their own profits and losses.
Behaviors such as evasion of responsibilities and
market supervision often occur. This situation
restricts the self-development of enterprises.

(2) Unscientific planning and environmental
damage occur from time to time

In the planning of the tourism development
stage, special protection measures for environmental
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factors are not considered, and phenomena such as the
destruction of natural and cultural heritage protection
and high-energy waste occur from time to time. Due
to financial difficulties, some scenic spots have little
material investment in tourist facilities, and projects
with large investment cannot be developed, so they
have to make do with simple things, resulting in
incomplete facilities. For example, the transportation
in some tourist attractions is not convenient enough,
and the delivery and information communication are
also imperfect. These have seriously restricted the
sustainable development of Kazakhstan’s tourism
market.

(3) Unbalanced regional development

Modern tourism is based on the unique tourism
and leisure potential of the Republic of Kazakhstan.
However, the development of tourism is constrained
by some typical problems of almost every region,
the lack of high-quality hotel and entertainment
infrastructure, low service levels, environmental
conditions of natural areas poor marketing
organization, unfavorable business environment,
and inadequate legal framework to attract private
investment. The consequence is that the domestic
promotion of tourism products and the development
of inbound tourism are weak, which directly affects
the tourism market structure.
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Measures to improve the tourism industry
market

1. Actively introduce foreign investment and
advanced technology and equipment, improve
various supporting facilities related to tourism
services, and comprehensively promote the
construction of major tourism infrastructure projects,
including tourism transportation facilities, tourism
communication facilities, tourist distribution
centers in key cities, tourist service centers, Tourism
infrastructure such as tourism safety facilities and
resource and environmental protection facilities.
Strengthen the construction of a comprehensive
tourism transportation system. Accelerate the
construction of tourist feeder roads from central
cities, trunk roads, airports to key tourist attractions.

2. The structure of the tourism industry should be
optimized. At present, the tourism industry structure
is still dominated by cities, with scenic spots as
the center and a linear tourism model dominated
by travel agencies. This model can no longer meet
the needs of modern travel consumers. In order to
optimize the industrial structure,

It is necessary to launch innovative tourism
products and services, such as homestays, specialty
food, experiential tourism, cultural tourism, etc., to
enrich the product supply of tourist destinations and
meet the needs of tourists.

3. To implement the tourism brand strategy.
The brand influence of the tourism industry is
an important factor in attracting popularity and
improving industry competitiveness. Building a
strong tourism brand requires starting from many
aspects, including improving the image of tourist
destinations, improving market supervision and
service levels, and improving tourism infrastructure.
At the same time, tourism marketing also needs to
increase investment and use advanced technological
means such as the Internet and new media to
increase the exposure and market awareness of
tourism products.

4. Encourage the development of tourism
enterprises and accelerate the reform of tourism
enterprise systems and mechanisms

Cultivate large-scale tourism groups, support
the development of small and medium-sized tourism
enterprises, actively support the development
of small and medium-sized tourism enterprises,
give full play to their advantages in independent
entrepreneurship and employment, and consolidate
the foundation for industry development. Guide and
support small and medium-sized tourism enterprises
to improve their business management level and their

own market development capabilities, implement
the informatization promotion project of small and
medium-sized tourism enterprises, and accelerate
the construction of service systems for small and
medium-sized tourism enterprises.

5. Strengthen tourism talent training and team
building. Tourism is a kind of human resources.
The quality and quantity of talents are crucial to the
development of intensive industries. Nowadays, the
tourism industry generally faces the problems of
low-quality employees and unstable service levels.

In order to solve this problem, it is necessary
to increase investment in tourism talent training
and improve training efficiency, professional
capabilities and service levels of industry
personnel. At the same time, it is also necessary to
strengthen the development of tourism. Individual
vocational education and training to cultivate travel
management talents with more innovative spirit and
international vision

Optimization path

1. Improve tourism market
supervision systems.

Tourism development is inseparable from
government support and guidance. The government
should formulate relevant tourism industry policies
and regulations, provide strong policy guarantees
and support measures for tourism enterprises and
practitioners, and create a good market environment
and development opportunities for talents. At the
same time, the government should also strengthen
the development of tourism. Strengthen supervision
of the tourism industry, standardize market order,
severely crack down on illegal tourism operations
and unhealthy competition, and develop and
maintain fair market competition.

2. It is necessary to strengthen the coordinated
development of tourism and other related industries.

There is a close correlation between tourism
and catering, transportation, accommodation and
other industries. Promoting the development of the
tourism industry requires strengthening cooperation
and coordination between the tourism industry
and related industries, and forming a cooperative
relationship of capital resource sharing and mutual
benefit. Through mutually beneficial cooperation,
we can achieve a win-win situation in the industry,
optimize chain configuration, and enhance the
overall competitiveness of the entire industry.

3. Shift from the development trend to the
direction of personalized, diversified, intelligent and
green development.

policies and
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Personalized travel is becoming increasingly
popular among tourists, who demand more
personalized travel plans and services. Tourism
diversification means that the main products in the
tourism market will shift from traditional tourist
attractions to tourism experience, cultural exchanges
and other aspects.

4. Take the path of tourism industry cluster
development

Important reasons for promoting tourism
industry clusters are their competitiveness, the
availability of facilities attractive to tourists, and
the ability to increase the number of tourists and
promote the development of transportation, culture,
trade, hotel business and other sectors. Kazakhstan
already has all the prerequisites for the development
of tourism on the basis of industrial clusters,
namely the attractiveness of historical architectural
monuments, health resorts, nature reserves and the
development of cities into financial, educational
and cultural centers. Cluster development has
contributed to the development of the construction,
transportation and entertainment industries by
increasing the amount of capital as investment
in the country. At the same time, the cluster will
contribute to the sustainable development of various
regions and develop potential tourism resources.
The competitive advantage of Kazakhstan’s tourism
industry lies in its unique culture, rich natural
ecological environment, active business activities,
leisure sports and frequent international festivals.

5. Facilitation of visa policies

Further liberalization of visa policy will be
achieved through the introduction of an electronic
system (“e-hotel”) for the collection, processing and
analysis of temporary accommodation information
of foreign tourists. Further expand the current
policies of new target market countries and the list
of “electronic visa” countries.

6. Establish an incentive mechanism for tourism
development

Through various preferential and reward
systems, an incentive mechanism is formed for
the agglomeration of the tourism industry, and a
certain degree of tax preference is implemented for
fixed asset investment projects, designated units of
tourism commodities, designated units of tourist
snacks, travel agencies and other tourism enterprises
and related enterprises.

7.Enterprise innovation mechanism

Kazakhstan’s  tourism market innovation
refers to the continuous self-adjustment and self-
improvement of enterprises engaged in tourism
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development to adapt to market demand and the
requirements of the times in terms of product quality,
level, market efficiency, service quality, etc. Its
specific content: continuous institutional innovation,
product type innovation, product subject innovation,
management innovation, etc. based on changes in the
tourism market and macro-environment. Innovative
concept: guide consumption and form the market
(Wu Bihu, Song Ziqgian 2009)

8. Transnational business model

Itis mainly aimed at border business cooperation
zones, such as the China-Kazakhstan Horgos Border
Cooperation Zone, the border between Kazakhstan
and Russia, the border between Kazakhstan and Uz-
bekistan, the border between Kazakhstan and Kyr-
gyzstan, the international Altai region, and the Cen-
tral Asian section of the Silk Road.( Zh.N. Aliyeva*,
A.B. Kaliyeva, et al., 2019) Transnational business
model. Achieve the win-win goal of complementing
resources and maximizing profits.

9. Establish a special government fund for tour-
ism development

It is allocated annually by the government to
focus on the development of the tourism industry
and related products, such as the development, pro-
duction and sales of tourism products, the publicity,
promotion and marketing of tourism products, the
planning of tourism brands, and the certification and
introduction of tourism practitioners. and training,
establishing a tourist complaint linkage mechanism
and other key projects(’

Conclusion

In the new stage of development, Kazakhstan’s
tourism industry is in a critical period of develop-
ment, with both important development opportuni-
ties and severe challenges. Kazakhstan’s tourism
industry is in a “market transformation period, a
period of prominent contradictions, and a period
of management improvement.” It is faced with the
arduous task of optimizing the market structure,
changing the growth mode, and improving the qual-
ity and level of development. It urgently needs to
transform from extensive management to intensive
management. Transformation from quantity expan-
sion to quality improvement, from meeting people’s
basic travel needs to providing high-quality tourism
services, while at the same time stimulating regional
economic development and expanding job respon-
sibilities.

To sum up, the optimization path of the tourism
market involves the tourism industry structure and
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scientific planning, brand strategy, talent training,
policies and regulations, industrial collaboration
and other fields. Only through full optimization and
adjustment can the competitiveness and sustainable
development of the tourism industry be improved.

All of the above can lead the tourism sector of the
country, as stated in the Concept of development of
the tourism industry of the Republic of Kazakhstan
for 2023-2029 to the following advantages (Zhang
Heqing, Wang Leilei, Tian Xiaohui. ” Economic
Geography no 30 (12). (2010): 2116-2121.

The culture of entrepreneurship among the
general population, the conduct of family, small
and medium-sized businesses, including through
the implementation of anchor tourism projects in
priority tourist territories (hereinafter — PTT) will be
developed.

The number of domestic and incoming tourists
to Kazakhstan will reach the planned targets, due

to the increased number of incoming tourists, the
export of services according to the classification of
“Trips” will increase.

The state will create favorable conditions for
attracting investments in the industry, the growth of
which in accommodation and catering services will
reach about 260 billion tenge.

Priority tourist territories will be provided with
high-quality engineering, transport and tourist
infrastructure. The issue of ensuring that the needs
of tourists in tourist places are met will be resolved.

The country will be recognizable in the
regional and global markets due to active country
marketing. There will be a strategy that allows you
to highlight the country on the map, and popularize
not only inbound, but also domestic tourism. In the
WEF Ranking on the global Travel and Tourism
Development Index, Kazakhstan will enter the TOP
50 countries and much more.
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LLbIFbIC KASAKCTAH AUMAFbIHAA EMAIK-CAYbIKTbIPY TYPU3MIH
AAMDBITYAATbI MAPAA LUAPYALLUDbIAbIFbIHbIH, POAI

COHFbl XKbIAAAPbI €AIMI3AIH LUK TYPU3MiHiH AaMybiHa 6aiAaHbicTbl LLbiFbic KasakcTaHaa naHTbl
LUIMKi3aTblH KOAAAHYFa HETi3AEAreH CaybIKTbIPY KbI3METTEPIHE YAKEH KbI3bIFYLIbIAbIK 0aiKaAaAbl.
LUbirbic Ka3zakcTaH aymMarbiHAQ TYPUCTIK-PEKPEALIMSABIK, TUMNTEri epeKklle SKOHOMMKAABIK, aiMaKTapAblH
KYPbIAYbl MapaA LIApYyallblAbIFbIHbIH AaMyblHa cepriH Oepeai. Typu3aMHIH GeACEHAI AamMybl Mapaa
LIApYallbIAbIFbl 6HIMAEPIHE HEri3AEAreH eMAEY-CaybIKTbIPy TEXHOAOTUSAAPbIH KOAAAHYAbl €A8Yip
KeHenTeA|.

Makanaaa LLbiFbic KaszactaH 06AbICbIH CAHATOPAbI-KYPOPTTbIK, aiMakKa aiHaAAbIPYAbIH MaHbI3AbI
AAFbILLAPTTaPbIHbIH 6ipi — MapaA MaHTacbiIMEH €MAEY OPTaAbIKTApblH AAMbITy €KEHAIri alTbIAFaH.
CoHbIH Heri3iHAe alMaKTblH pPeKpeauMmsAblK, PecypTcapbiHa TaAAQy >KacaAbim, Kasipri >karAaubl
KapacTbipblAaAbl. 3€PTTEYAIH Heri3ri MakcaTbl KMeAi MapaA OyFblAapPbIHbIH MaHTaCbl apKblAbl LLIbiFbIC
KasakcTaHHbIH eMAIK-CaybIKTbIPY TYPU3MIH SAEMAIK AeHrenre >keTkizy 60AbIn TabblAaAbl.

3epTTey GapbicbiHAA LLbiFbic Ka3akCTaHHbIH eMAIK TYPU3IMIH AaMbITYAAFbl MapaAAAPAbIH, Heri3ri
POAI MEH OHbIH aAaM AEHCayAblFbiHA TUFi3ETIH opacaH 30p naraachl anTbiAaabl. OAapAbIH Kai aiMak,
TEPPUTOPUSICbIHAA 6ACbIM EKEHAIM aHbIKTAAbIM, 3€PTTeY HblCaHbl PETIHAE AATa OHIPi MbICaAbIHAA
GaraAaHaAbl. 3epTTey HbICaHbl ayMarFblHAAFbl MAPaAMEH €MAEY OPTaAbIKTAPbIHbIH, Ka3ipri >kKarAambl
6GasiHAAADIM, TYbIHAAFAH MBCEAEAEPAIH Herisri ceGenTepi aHbIKTaAbIM, OAAPADI LUELIY XXOAAAPbl MEH
YCbIHbICTapbl Gepireai. 3epTTey CTaTMCTMKAAbIK, MOAIMETTEp MeH Ky>KaTTapfa CyileHe OTbIpbir,
GaKblAay, TaAAQY SAICTEPI apPKbIAbI iCKE aCbIPbIAAbI.

Ty#in cesaep: Lbirbic KasakcraH, MapaA, MaHTaMeH eMAEY, TYPU3M, EMAIK-CaybIKTbIPY TYPU3M,
CaHAToOpUK, KYPOPT, pekpeauums.

Zh.Zh. Tokenova'", A.N. Beken?, Sh.M. Nadyrov'

Al-Farabi Kazakh National University, Kazakhstan, Almaty
2Abai Kazakh National Pedagogical University, Kazakhstan, Almaty
*e-mail: aboska2016@gmail.com

The Role of Materials Science in the Development
of Health Tourism in East Kazakhstan

In recent years, due to the development of domestic tourism in East Kazakhstan, there has been
a great interest in wellness services based on the use of antler raw materials. The creation of special
economic zones of tourist and recreational type on the territory of East Kazakhstan gives impetus to the
development of maral breeding. The active development of tourism significantly expands the use of
therapeutic and health technologies based on products of antler reindeer husbandry.

The article notes that one of the most important prerequisites for the transformation of the East Ka-
zakhstan region into a sanatorium-resort area is the development of treatment centers with maral antlers.
On its basis, the analysis of the recreational resources of the region is carried out and the current state
is considered. The main purpose of the study is to bring the health tourism of East Kazakhstan to the
world level by treating maral antlers. The study tells about the main role of marals in the development
of medical tourism in East Kazakhstan and its huge benefits for human health. It is determined in which
territory of the region they predominate and is evaluated on the example of the Altai Territory as an ob-
ject of research. The current state of the maral processing centers on the territory of the research object
is covered in detail, the main causes of the problems that have arisen are identified, recommendations
and solutions are given. The research was carried out by methods of observation, analysis, relying on
documents and statistical data.

Key words: east Kazakhstan, maral, pantotherapy, tourism, health tourism, sanatorium, resort,
recreation.
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PoAb MmaparoBeAeHMSI B pa3BUTUM Ae4eOHO-03A0POBUTEALHOIO TYpU3Ma
B BoctouHom Kasaxcrane

B nocaeaHve roabl B CBS3M C pa3BUTMEM BHYTpeHHero Typusma B BoctouHom KasaxctaHe
HabAI0OAQETCS GOABLLION MHTEPeC K O3AOPOBUTEAbHbIM YCAYraM, OCHOBAHHbIM Ha WMCMOAb30BaHWUM
NaHTOBOro chipbs. Co3aaHme Ha Tepputopmn BoctouHoro KasaxcraHa ocobbiX 3KOHOMMYECKMX 30H
TYPUCTCKO-PEKPEALIMOHHOIO THMa AAEeT TOAUOK Pa3BUTMIO MapaAOBOACTBA. AKTMBHOE pasBUTHE
TYpM3Ma 3HaUMTEAbHO pacLIMPSeT NCMOAb30BaHUE A€YeOHO-03A0POBUTEALHbBIX TEXHOAOTMI HA OCHOBE
NMPOAYKTOB MAaHTOBOIrO OAEHEBOACTBA.

B cratbe oOTMeuaeTcsi, UTO OAHOM M3 BaXKHEMLUMX MPEAMNOCbIAOK MNpeBpalleHus BocTouHo-
KasaxcrtaHckor 06AacTM B CaHATOPHO-KYPOPTHYIO 30HY $IBASIETCS PA3BUTUE LIEHTPOB A€YeHus
MapaAoBbIMM MaHTamun. Ha ero ocHoBe MPOBOAMTCS aHaAM3 pPeKpeaLlMOHHbIX PecypcoB pervoHa u
paccMaTprBaeTCsl CoOBpemMeHHoe cocTosiHue. OCHOBHOM LIeAbI0 MCCAEAOBaHUS SIBASIETCS AOBEAEHUe
AeuebHO-03A0POBUTEABHOIO TypusmMa BocTouHoro KasaxcraHa A0 MMPOBOIO ypOBHS MyTEM A€YeHUs
naHTamy mapasa. B xoae mccaepOBaHMS pacckasblBaeTcsl 06 OCHOBHOWM POAM MApaAOB B PasBUTUM
AeuebHOro Typmama BoctouHoro KasaxcraHa M ero OrpoMHOM MOAb3e AASl 3A0POBbSI UEAOBEKa.
OnpeaeAsieTcs, Ha KakoW TeppuTOpUM pervoHa OHWM NpeoOAaAAlOT M OLEHMBAETCs Ha npumepe
AATaiiCcKOro Kkpasi kak 00bekT uccaepoBaHus. [1oApOGHO OCBELLAeTCs COBPEMEHHOE COCTOosiHUE
LEeHTPOB 06PabOTKM MAPAAOB HA TEPPUTOPUU 0ObEKTA MCCAEAOBAHUS, BbISIBASIIOTCSI OCHOBHbIE MPUYUHbI
BO3HMKLLIMX NMPOOAEM, AQIOTCS PEKOMEHAALMU M MYTU UX pelueHus. MiccaepoBaHME OCYLLLECTBASIAOCH

MeTOoAaMMN Ha6/\}OAEHl/I9I, dHaAM3a, ONMnpadacCb Ha AOKYMEHTOB M Ha CTaTUCTUYHECKME AaHHbIE.

KatoueBble caoBa: BocTouHbIin

KazaxcraH,

MapaA, TMaHTOAeYeHUne, TYypu3m, AeyebHOo-

03A0POBUTEAbHbIN TYPU3M, CAHATOPUI, KypopT, peKkpeaLus.

Kipicnoe

Jynuexysimik  Typuctik yibeMHBIH (JTY)
Oaranmaybl OOWBIHIIA EMJIK JKOHE CaybIKTBIPY
Typu3Mi  MaHbBI3JBI  TYPUCTIK  OaFBITTaAPBIHBIH
KaTapblHa JKaTaJbl. COHFBI 15 XKbUIga aneMae emie-
myre canapiap cansl 10%-ra apTThL

XKpim  callblH  o1eM  TYpPFBIHOApHl O3
JIeHCayNbIKTapblHa  AYpPhIC MOH  Oepim  KoHe
NCUX0(U3NONMOTHSITBIK,  TYPFBIIAH  SKaFdainapbiH
JKaKcapTy MakcaThlH/la KeOiHece peKpeanusIbK
KOHE MEIUIMHAIBIK TypU3MAI TaHjaayAa. ByHBIH
Oopi Kasipri emip Cypy CaJTBIMBI3Fa CBIPTKHI
OpTaHBIH Tepic JcepiHiH (Oypbic TaMakTaHoOay,
CTpecc, DKOJIOTHS JKOHE T.0.) HOTIDKECIH KOpCETim
oteIp (Apatova, Bakumenko, Titarenko 2020:3-13).

EMaik-caybIKTBIpY Typu3Mi Kazipri ke3ge Ty-
PHU3M canachlHBIH HETi3ri cananapbelHbIH Oipi. Ton
MEH pyX cayJIbIFbIHa OalIaHBICTHI COH XX FachIpia
eMJIIK-CayBIKTBIPY TYPU3MiHIH KapKbIHIBI JaMybIHA
Heri3 0oJapl. OJIemMae eMIiK-CaybIKTBIPY TypHU3MI
JKAIIBI 1ITKI OHIMHIH KaJIBIITACYbIHA, KEPriTiKTi
TYPFBIHIAPAB JKYMBICIICH KaMTaMachl3 eTyjie
MaHpI3b! penre ue. OraH Koca KeJlik IeH Oaiina-
HBIC, aybUI MAPYyallbUIBIFbI, KYPBUIBIC, TYPMBICTBIK
Tayapiap eHAIpici T.C.C eNAiH SKOHOMHKACHI-
Ha JKaKChl OCEepiH THTi3yMEH Karap oleyMETTiK-
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9KOHOMHMKAJIBIK JaMyAblH epekme Oip (akTopsl
(Berutnes, 2012: 50).

Kasipri karmaiina emIiK-CaybIKTBIPY TYpHU3Mi
WVITTBIK 9KOHOMHUKAHBIH JKETEKII KOHE KAPKbIHIIbI
JIAMBIIT KeJie JKaTKaH callalapblHbIH Oipi. XKbui-
JIaH KBUTFa QJIEMJIe TYPU3MHIH KapKbIHIBI JaMYBbI
9KOHOMHUKAJIBIK YTHIMIBI KYOBUIBIC pETiHIE Ta-
HeUIBL.  KerrereH emnyuepiiH JaMmybIHBIH KaTa-
mu3aTopsl Oonabl. TinTi Typw3M VIIiH TapThIM-
bl eMeC MEMJICKETTep TYPHU3M apKbUIbI JaMBbIIl
JKaTKaHbIHA KyoMmi3 (MbIcan peTiHae Adpuka MeH
Tasy UleiFpic  enuepiHiH IOl  aiMakTapsl).
OnapMeH caJbICTBIpFaHAa TaOMFH-PEKPeaIHsIIbIK
pecypcrapra Oaii [lIbirbic KazakcTaH 0OJIBICHIHBIH
KeJIeIeri MoJl eJKesep i Oipi 0ok, Oonmamrakra
eMJIIK CayBIKTBIPY TYPHU3MiHIH OpTallbIFblHA aiiHa-
JyBI FasKarl eMec.

Emnik-caybIKTBIpY TypU3MIiH JaMbITyJ1a
Ierreic  KazakcTan OOJNBICBIHBIH OPHBI  €PEK-
nie  reorpadusUIBIK  MyMKiHAiIKTEepre wue. Ma-

pall IIapyalbUIbIFBIHBIH  OPKEHICYIMEH —oleMre
ouirimi Antaii eHipi. TaOuraThIHBIH KadTanaHOac
CHUTIaTBIMEH Oipre epTeleH oJeMIe OWTiIi Kuemi
JKaHyapiapIblH 0ipi Mapas OyFbUIapbIMEH MaKTaHa
ananel. Epexmre Taburu manamadThl, AT CY-
Japsl MEH KbI3bUI KIiTAalKa €HIeH achll TYKBIMIBI
JKaHyapJjapbl OHIpAI HaFbl3 MaMaHIaHIBIPHUIFaH
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TYPUCTIK CaHATOPJIBI-KYPOPTTHIK aiiMakka aifHai-
JbIpa anajpl. Anaiaa, Mapal IMaHTackIMEH eMeley
OpTaJIbIKTaphl THICIHIIE Jopexene OosMaybl, Ma-
paJl MIMKI3aThIHBIH MAiIaChIH IIETeN MeMIIeKeTTepi
KOPIiIl OTBIPFaHbl KOHIIAI KyJ1a3bITa(bl. OChUIapAbIH
OapJbIFbl €NIMI3/Ie TYPUCTIK CalaHbIH JaMybIHBIH
TOMEH JKaFAaibl, TYPU3M CaJIAChIH/Ia YKOHOMHKAIIBIK
pedopmanay OapbiChIHIa FHUIBIME d3ipieMeNepIiH
OonMaybiHa Tikenel OainanpicThl. COHBIMEH KaTap
Kazakcranma Typu3Mm —callachiHIA TOXIpUOEIiK
YCBIHBICTAp/BI d3ipJeyre KemeHai JXKoHe JKyuemi
TaJJay JKACaWThIH FHUIBIMU-3EPTTEY KYPbUIBIMBI
xoK. (Opmnosa, lllepbakoBa, 2014:34-47).

TypusMm — yHEMI KE T PY/i )KOHE KAHFBIPTY I
TaJan eTeTiH KO KBIPJBI KOHE KapKBIHIBI JaMBII
KeJie JKaTKaH KbI3MET callallapbIHbIH Oipi. Fhiibivu-
TEXHHUKAJIBIK TPOrpecc asCBIHIA TypH3M KONTEreH
TYpJli cajajapra ocep eTeTiH caja peTiHjae
ayMaKTapIblH SKOHOMHKAIBIK JXOHE JJIeyMETTIK-
MOJICHH JIaMYBIHBIH MaHBI3/bl (DakTopbl OOJIBII
Ta0BUTa 6. Ka3akCTaHabIK TYPU3M/II Ka3ipTi oJIEMIIK
TEHJICHIMSIIAPFA COMKeC KeNTipy, OHBIH TYPHUCTIK
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KBI3METTEP HAPBIFBIHIAFEI 0oceKere KaOlaeTTUTIriH
apTThIpy KakeTTiiri 6ap. [ILIKO ayKpiMabI TypUCTIK
KBI3METTI JaMBITY YIIiH YJIKeH MYMKIHIIKTEpre ue.
Ocipece HKOJOTHUSIBIK, EMJAIK KIHE arpoTypHU3MIi
JaMBITyFa TaOWFH pecyprcap xeTkurikti. On Tek
0i3ne raHa emec, kepuriyiec Pecell aymarbIHAaFrbl
Aunraii eHipiiepi, KpacHosipck aiiMarbIHIa TypU3MITI
nambITyIeIH 2035 KbUIFa AEHIHT1 CTpaTerusChIHAA
KapacTeipbuiran (Stepanova, Rozkova, Yushkova,
Balisheva, 2023:376).

Kaszakcran PecnyOnukachIHBIH TYPUCTIK caja-
cbIH JaMbITynbiH 2019-2025 xpuinapra apHaiaraH
MEMJICKETTIK OaFjapiiaMachiHaa eJIIMI3IIH eM/IiK-
CayBIKTBIPY TYPU3MIiHIH TOMEH >KarJalbl, SFHU
aTam  aWTKaHAa:  MaTepUANIBIK-TEXHHKAIBIK
0a3aHbIH  TO3YBI,  YTBIMIBI  MapKETHHTTIK

JKOCTIAPJIBIH 00JIMaybl, KOCBIMIIA KbI3METTEPJIiH
YCBhIHBIIMaybl adThuiFaH. COHBIMEH KaTap, OCHI
cajlaFa MEMJICKETTIK KOJIay KepceTiIMEeHTIHMIri,
CaHAaTOPUU KEUICHIH JaMBIThII, OHBI YKAHFBIPTY
KaXeTTUTIriHiH MaHbI3bl aiiTeiarad. (https://adilet.
zan.kz/kaz/docs/P1900000360)
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1-cyper — OHTYCTiK AnTail ayMarbIHIAFBI HETIi3T1 PeKPeasUIbIK TapTHIMIBIIBIFBI
0ap 0ObEKTLIEP/IiH KapTa-CXeMachl

ConmpikTan nma Oyriari kyHi KazakcTaHHBIH
Ta0WFW, KIUMATTBIK JKOHE eMJIIK pecypcrapra
Oipereif eHIpIEPiH TAMBITYIBIH MaHBI3IBI MIHICTI
— CAHATOPHIJIIIK OHE TYPHUCTIK KeIeHIepal KYpy
HETI31H[Ie CalaJibl eMIIK-CayBIKTBIPY KBI3METTepiH

KOPCETY KOHIHMAETI YCHIHBICTApABl VIFAUTy 00-
neinl TaObutael. Onapaa JCHCAYJBIKTHI KaJllbiHA
KENTIpyMEH Karap OWBIH-CAYBIK ic-Tmapajapbl
MEH ocepajly TeHrepiMi cakraly KaKeT el
KapacThIpaJibl.
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Isrreic Kazakcran alfiMarbIH/Ia eMIIK-CAyBIKTHIPY TYPH3MIH AaMBITYIaFBl Mapall IapyallbUIbIFBIHBIH PO

3epTTey MaTepHaJgapbl MeH JicTepi

IIerreic Ka3zakcTan aiiMarsl — eTiMI31H MBIKTBI
TYpUCTIK ameyeri Oap Oipereil TabwraT onemiHe
ue ipi eHAIPICTIK, PHEPreTHKAJIBIK KOHE MOJCHU
arimak, Oonbin Tabbmanbl. Lereic KazakcraHHBIH
epekmeniri — OpTanblk  A3usjgarsl  OapIbIK
naHmMa@TTEIH  TYPJEpiH 3epTTey MYMKIHAITHIH
0omyber. OHma KyMABI-IIONAI aiMaKTap.bl, ca3fbl
maTKaiap/sl, 1ajia aiMakTapbiH, TayJIbl )Kepiaepi,
OpMaH/Iapbl MEH IAIFBIHIAP/IBI, TCHI3 JCHIeHiHeH
4500 acaTbIH Tay IIBIHAAPBIH KOpyre 6oabl.

OziHiH epekmie Oipereil saHgmadThl MEH
OMOJIOTHSITBIK OPTYPJIUIITIHIH apKachiH1a OyJiaiiMak
“WWF Living planet” 6otisiammna anemuig 200 Oa-
ChIM kahaHNBIK 3KOJOTHSUIBIK alMaKTapbIHBIH
Ti3iMiHe  Kipemi.  ATtamFaHmapABIH  OapIIBIFBI
[ erpic KazakcTan 0OJIBICHIH JKaH KaKTaH KeICTiH
TypucTepAl KaOburgayra TOJBIK MYMKIHIILTITI Oa-
peiH Kepcetinm oTblp. CoHbIH Oipi MeH Oipereidi
AnTaiinplH TepiHeH, aTaKThl My3TayablH eTeTiHeH
OWBIT TYPHIN OpbIH aiFaH KaToHkaparaii ayjaHebl.

Karonkaparait aymansiamarsl FOHECKO-HBIH
xahanapik Ti3iMiHe KipeTin Karon-Kaparaii ynTThIK
TaOUFH TapKi ONIEMIIK JCHreHaeTi KOPHEKTI OPBIH
00JIbIIT TaOBLIA/IBI.

Kartonkaparaii aymanpl TaOWFAaTHIHBIH KaiTa-
naH0ac CHIATBIMEH FaHAa eMec, OYphIHHAaH Keie
JKaTKaH Mapail 1mapyalibUIbIFbIHBIH ©pPKEHICYIMEeH
JIe olleMIe TaHbUIFaH. AyJIaHHBIH epeKile TaOuru
naHamadTTapel, MIUOAIbl Cy Ke3JIepIMEH Koca
Oacka eHipiepAe Ke3IeCHEHTIH achll TYKBIMIBI
MapaJlJapblHbIH ~ OONyBI, OyJI IKEep/AiH HaFbI3
MaMaH/IaHbIPbUTFaH TYPHUCTIK-KypOpTKa
aifHaTyBIHBIH HET13T1 ceOenKkepi.

Epexie aiiThinm ©TETiH XKalT, TeHI3 JeHreiiHeH
€Ki MBIH MeTp OWIKTIKTE OpHaJlaCKaH, OipHele
MBIHJIaFaH TeKTapjAbl ajblll JKaTKaH  Mapai
HIapyallblIBIFBIHBIH - HeTi3l  Anrtail  gen  Oekep
aiiteMarad. Mapanmap Tex Aunraiina ecetin 500-
JICH acTaM eMJIIK-JIOpUIiK Kacueri Oap IIenmeH
KOPEKTCHETIHIKTEH, OHBIH MaHTACHIHBIH eMJIK
KacHueTTepi opanyaH 00Jybl Faxkan emec (AMaHKo-
noB, Camoiinos, 2016:45-47).

Henenepi ipi KeneTiH Mapaimap Tek AJ-
Talima FaHa wMekeHmedmi. JKammer wmapanm  Aul-
taii Tayel MaHbHIBIFEI [lbiFeic  Kasakcranna,
Peceiine, Monronuss wmeH KpitaliapiH — aybil
LIapyallbUIBIFBIHAAFEl  Oipereid  camachl  OOJIBII
TaObUTaABRI. OKIHINIKE oOpal, Ka3ipri TaHma >Kep
OeTiHze Mapajiap caHbl KYpT azaiiFaHbl OailKasbIn
JKaThIp. A3afOBIHBIH KBICKAIlla TapUXbIHA YHIJICEK,
XVII raceipna mapangap Oykin Anrtail eHipiHzae
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MeKeHJleTeH eKeH. JKeprijiKTi XaJbIKThIH CaHbI a3
OOJIFaH/IBIKTAH, MapajiapIblH CaHbl CaJIBICTHIP-
Masibl TYpAe TypakTel Oonran. XIXracblpaa Aun-
Tall eHIpiHE KOHBICTAHYIIBUIAPIbIH CaHbl KOOCHI,
MapaliFa aH ayJiay Kyielie OacTaraH/IbIKTaH, OHBIH
CaHbl MCH Tapally aliMarbIHbIH OipTe-0ipTe Oasya-
ybI Oafikanabl. 1930 sKpuTIApbl COFBICTAH KEWiHT1
KE3CHJIEr1 KHbIH SKOHOMHUKAJIBIK JKarJai, allThIK,
XaIIbIKTa MBUITBIK KapyBIHBIH KO 0Oy caygapbl-
HaH aJlllbl MapaJl CaHbl OJlaH OeTep a3aiblll, aKbIp
conpHa KpI3pIm KiTamka eHyre MaxOyp OOJmbI.
Keiiin mapansl cakran Kaiy ymriH 1932 sxbeuien 1
MJTH. TEKTap KepJIi ajblll KaTKaH AJTail KOPBIFBI
allIBUIBIN, Mapajifa aH ayliayFa 3aHJbl TYPJE ThIi-
bpiM canbiarad (Candaele, Lejeune, Licoppe, Ma-
lengreaux, Brostaux, Morelle, Latte 2021:227-240).
Mapasrra aH aynay mMocesneci 6acka MEMIIEKETTepIe
JIe  KapacThIPBUIBIIT  JKAThIP, COHBIH  IIIIHJC
Ascrapmus (Bond, J. 2022:150-157) men Kanana na
(MacKay, K.J. and Michael Campbell, J. 2004:443-
452) 3aHIOBI TYpAC THIMBIM CaJbIHyFa OaiIaHBICTHI
KYMBICTAp KYPTi3UIiM KaTbIp.

Kasipri tagma Peceli TepputopusiceiHa THeCii
AnTaiina MeKeHACWTIH 56 MBIH MapalijaH ITaHTa-
el OHIMI maibiHAaNanel. Kazakcranmarel mapya
KOKabIKTaphl 10 MbIHFA KYBIK Mapaibl YCTAUIbI.

Taynsl Anrtaii ymiH Mapan HIapyambiIbIK
CaachIHBIH HETi3ri OarbpITTapbIH Oipi OOMNBIN Ta-
Obutagel. OHBIMEH Koca, 90-IIbl KbLIIAPAAFHI
JIaFIaphICTa SKCTIIOPTKA TaHTaIap bl (Mapaaapabiy
MYHi3[epiH) caTy apKbUIbl TaObIC Taybll, Oy
alfMaKTBhIH Y9KOHOMHUKACHIHA OH 9CEpiH THTI3Ii.

Kazipri kesze oleMHIH JaMbIFaH eJACpiHJIC
JIYpBIC TaMaKTaHy MOCEJeCiH HIeTTy iH Oip KOJbI-
ONS (imryre apHajiFaH TaramJIbIK Kocmajiap Jer
atanmanpl) Kongany. AKII-ta XambIKTBIH ITaMaMeH
80% ONS mnaiinananaael, Eypoma engepinme —
mamamern 50%, XKanmonmsma-mamamen 90% (Illa-
riaesa, 2022:126).

Imryre apmamraH TaraMIbBIK — KOcTajapiapra
JITeH KaKETTUIIKTIH apTYbIHBIH HETI3ri ceber-
TepiHiH Oipi — oJIap AMETAHBI TY3ETY, ACHCAYIIBIKTHI
caKray JKOHE HBIFAlTy, MeTabOJIU3M MPOILECTEPiH
KallBIlIKa ~ KeNTipy, aypyiapAblH aliblH  aiy,
KaJMblHA KENTIpYIl KedenAeTy YIIiH KoJIJaHyFra
00IaThIH JOPYMEHICPMEH, MUHEPAIAPMEH KOHE
MHUKpodJieMeHTTepMeH OaiibiThutrad (Dalisova, Ro-
zhkova, Stepanova, 2019:35-45).

Mapanga Ke3feceTiH epekelre eMAIK KacHeT
Oacka em0ip skaHyapiiapaa kezaecneiiai. Mapanmbig
HETi31 OHBIH JKac MYWHi3li MeH KaHbIHAa. ExenneH
Oepi eHIp/IiH JKePriTiKTI TYPFBIHAAPHI )Kac MYHI31IIH
KaHBIH ©3/1€PiHiH KYII-KyaThIH KOOCHTYTE, OMip Ka-
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CBIH Y3apTyFa apHaJIFaH Jopi HeTi3iHe KOJIJaHFaHbI
Oenrimi.  Mapan  MyHi3IepiHIiH  KypambIHAa
OCIMIIKTEp MEH JKaHyapiap oJeMiHae OypbIH-
COHJIBI OOJIMaraH OPTYPJL KOPEKTIK 3aTTaplbIH
JKOFapbl IIOFBIpIIaHFaH ke3i Oap. IlaHTanmapbeiHBIH
Jla 6Cy KapKbIHbI epekilie Kyuike ue. bip kyHae eki
CaHTHMETpPTe OcCiN, Kecill ajFaH JKarjaaiia na apsl
Kapail ecyiH TOKTaTHai/Ibl, al KeNTereH Karaiia
MY#i3epi ©3-e3iMeH TYCIll, *aHaJaH KaiTa ece.
Mapan My#i3iHiH XUMHSIIBIK KYpaMmbl 6Te KypJelti.
Kypambiana 40-ka >KybIK HETI3ri  KOCBUIBICTap
MeH 400 Oencenai wuHrpeauentrepi Oap. O
WHTPEIUEHTTEPAIH Oip-OipiMeH yilslecKeHae MYJie
0acka HOTIIKE NIBIFAPBII, EPEKIe eMIIK KaCHETKe
ne Oomanmpl. JKoHe me Tek Mapayl MyHi3nme FaHa
Kke3neceni. Mapain My#i3iHiH KypaMblHAa TaOUFaTTa
Oap 22 aMUH KBIITKBUIIAPBIHBIH 18 TYpi KAMTBIITFaH.
OHBIMEH KOCa ajyaH TypJli MHKpPO3JIEMEHTTEp-
re, HETI3TUIepi: KOJUIareH, TIIMKO3aMHUHOTINKAH,
JUNHUITEp, MUHepanjgapra T1.c.c. ore Oait (Ereps,
1994:126).

Kazipri 3aMaHfbl FBUIBIMH  3€pTTEYJIEpAiH
HOTHXKECIHAC Mapasl MYHi3iHIH ajjaM IeHCayJIBIFBIHA
TIrI3€TiH OH 9CepiH arar aiTcak:

- JKaJIIbI ICHCAYJIBIKThI JKaKCapTy;

- KaHMEH KaMTaMmachl3 €Ty IKOHE KaH
alHAJIBIMBIHBIH VJIFAIObI;

- KaH KbICBIMBIH TOMCHJIETY;

- DHEprusa MEH TO3IMIUIIK JCHTCHiHIH
JKOFapbLIAYbl;

- OyImBIK €TTIH JaMybl MEH KYIIIiHiH
JKOFapbLIaYybl;

- OWJIIIBIK TTiH KAJIbIHA KENYiH apTThIPY;

- JICHEHIH WKEeMOUNrT MEH KO3FaJIbICHIH
JKaKCcapry;

- KaOBIHY/IbIH aJIJIBIH aITy JKOHE a3auTy;

- JKBIHBICTHIK JICHCAYJIBIKTHI KaKCapTy;

- CYHeKTIH KaTalybl;

- MMMYHJBIK JKYHEHIH »YMBICHIH BIHTAJIaH-
HABIPY;

- TICUXUKAJIBIK JCHCAYJIBIKTHI XKaKCaAPTY;

- ar3aHbIH KapTaIObIH TEXEY, OMip CYpYy JKaChIH
YIIFalTY;

- TaOWFH aalTOreH;

- QJICI3 JICHEJIe TOMEOCTAa3/Ibl KAJIIIIHA KEeATIPY

Mapan wmyiiizaepi goctypm Keirait memurm-
HackiHAa 2000 KpUIIAH acTaM yakbIT OOMBI KOJI-
JMaHBUTFaH. OJTi KYHTe eiiin KpITali Me TUITNHACKIHBIH
HETI3T1 MHIPEUCHTTEPiHIH KaTapblHIA Ke3Jecell
(Cheng, Yang, Chiang, Lai, Chen, Shih, Kuo,
Hwang, Lin, Deer 2022:1617-1643).

Ierreic Kazakcran aiiMarbl eMIIIK-CayBIKTBIPY
TYpU3MIH JaMbITyFa ©Te KOJaijbl >kep. AlMakra

MaMaHJIaHJbIPbUIFaH 19 TaHTBIMEH eMJIey OpbI-
Hbl Oap. COHBIH IIIIHAE XbUT CAalBIH 5,5 MBIHHAH
aca amam KaObUImaWThiH 290 OpBIHABIK 6 eMiey
OpPBIHAAPHI JKbUI OOWFBI KBI3MET KOpCETE aiia-
nel. OnapawlH JKapThICBIHAH KO0i OChI OarbITTa
Kemi0acibl 0oJbil TaObIaThIH KaToHKaparaii ay-
JaHBIH/IA IIOFbIpIanFad. Mapangap canel 9230 Oa-
CTBI KYpar OTBIp. 5 caHaTOPHH >KoHE OalIbIKIICH,
PamoHABI BICTBIK CYMEH emjey, (UTOTepanusiMeH
7 caybIKTBIPY KEIIeHI KBI3METTEPIH YCBIHBIN Ka-
ThIp. JKbUT 00#BI 165 OpBIHABIK 3 mIHMaXkail-KypopT
MekeMeci kenyuinepai kaosuptaiael. (https://stat.
gov.kz/region/264990?lang=ru)

Comapneiy  imingeri  Kasakcranga — emik
TYpU3MIi JaMBITBII JKaTKaH eMJIiK-CayBIKThIPY
OPTAJIBIKTAPBIHBIH HET13T1 KaTapbIHIAFbl TYPUCTIK
HapeikTa 1995 >xpuTmaH OacTam KYMBIC ICTEHTIH
«Paxman KaliHapiapsD» koHe «MapajleHOK» 1Iu-
makainmapeiH aiitcak  Oomamel.  Kaszipri Tanma
OyHIail WMMaxanap KeNyljaepre JIeMalibic
JKOHE CayBIKTBIPY iC-ITapaNapblHBIH KEeH CHEKTPiH
yeeiHaasl.  Ulunaxkaimap  Antail  TaynapbiH-
ma (1760 ™), Tept enmiH: Kazakcran, Keiraii,
Mosnronust  xoHe PecelimiH  1iekapantapblHbIH
KUBUIBICY ~ HYKTECIHIC, MEMJICKETTIK  YJITTBIK
Taburu casOarpiHna — KaroHkaparail aymarbiHIa
OpHaJlacKaH. EMJIK-CaybIKTBIPY  OpTaJbIFbIH/IA
MapalplH OoccH(HKaIusIaHOaraH MYHi3IepiHeH
aJIBIHFaH CBhIFBIHIbLIAP HET131H/1e 0aIbHEOIOTUSITBIK
MpoleAypajiap, MaHTallbl BaHHAJIAP JKY3ere achIpbl-
nanpl. Occudukanus — OyJ1 OpraHUKaJIbIK JJIEMEHTTI
CYWieKKe aiHaJIbIpyFa HeMece COFaH YKcac
KeJ0eTTi alryFa oKeNeTiH MpouecTi OiAipeTiH occH-
(hukarus mporeci skoHe HoTmkKeci COHBIMEH KaTap,
ANTalIbIH CUPEK KE37ECeTiH JOPUIIK IIeNTepiHeH
JKacallFaH BaHHANAp Ja KojmaHbutaasl. [lanTa
MEH eMJIIK MIeNTEP/iH MeJIIepi JeMalylIbIHbIH
JIEHCAYJBIK EPeKIeIirine OaiIaHbICTRl  apHAMBI
Taaanaabl. EMey KypChIHBIH Y3aKTHIFbI J1a KOCiOu
MaMaHIapMEH eMICTYIIIepIiH op KalChIChIHA
OeJiek KepceTiiei.

EMHIH Kanmaii Typaepi 0ap mecek:

- aHTa TEePAIHSICHI;

- IaHTa BAHHACHI,

- IIaHTa OOIIKEC];

- MaHTa WHTAJISLINS;

- Maccax;

- Spa BaHHACH;

- MIAaHTa MaCKachl.

Typusm canaceinaa Karaonkaparail ayJaHbl
kenmymriepre Paxman KaifHapmapbl mAnaxaisl, 12
IIAHTAMEH €MJIey OPBIHAAPBI, 5 KOHAK YU, TYpUCTEp-
re apHaliFaH YIKkeH 12 yii-xaiinap 3 KbI3METTepiH
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TOJIBIKKAH/bI YChIHA anajbl. Jlemansic yinep, acxa-
Ha MEeH OacceiiH caybIHbII OITTI.

ConbiMeH kaTtap, Karokaparail aygaHbIHAarbl
TonkalietH aypuibiHOa 60  OpPBIHABIK — EMICY-
CayBIKTBIPY  KemleHiH, «basH»  caybIKTBIpY
KEUICHIH KeHeWUTy skymbicTapbl, 100 OpBIHABIK
CBHIABIMABUIBIFBI 0ap MAaHTBIMEH €MJICY OpPTaJIbIFbIH
cany OolibIHINA X)yMbICTap aTKapbiiyaa (EropuHa,
Jlorunosckas, 2016:77).

3eprTey HOTHKeJIePi JKIHE TAIKbLIAY

Kazipri Tanma AunTaiinblH Mapal ecipeTiH
mapyambUIsIKTapbiaga mamames 100 ToHHa maHTa
keciin, oHbIH 95% OHTycTik Kopesira caTbuiaibl.
Kpitaitnap kebinece Mapan myitiznepin Kopesira
Kaiita carty ymriH amaael. llwkizaTTeiH Tarer Oip
Oeuiri Amepukanarsl ipi Kopeii auacrnopanapsiana
WOFbIpaanFaH JIoc-AHIKeNeCKe € HKCIIOPTTaIaabl
exeH. Kopeii xaikbl maHTaHbIH €M/IIK KACUETIHECH 6T¢
JKOFaphl HOTMIKECIH CE3IHIeHHEH KeiiH, CypaHbICKa
ue OOJbIN, MaHTaHbl TIMTI A9CTYPIi eMAey TypiHe
aftHanmpIpeIn ynrepren (Zhang, Guo, Ma, Wang,
Zhao, 2020).

Kazak xajkpl ©31HIH OHIMIH IIET C€NIre CaThlIll,
eMJIIK KacHeTiH a3 FaHa TYTHIHYIIBUIAD Kepye.
Keitiari xputmapsl  Antaii Mapan  ecipyrriiepi
FBUIBIMH ~ OpTaJBIKTapMeH  (hapMalieBTUKAIIBIK
KOMIaHMIAPDMEH cepikTece OTHIpbIN, OTaHIBIK
CaThINIANIYIIIBIFA YCHIHBUIATHIH TYPJl Tpenaparrap
osipneymi 6acraner. Comapapia imiaae 2000 KbUTbI
Mapan nantacblHaH Oipereil KOHIEHTpaT eHIIpY
TEXHOJIOTUSACHIH ICKE aCBIPBII, €peKIne OMOJOTHs-
neIK Oerncenainiri 6ap «Kyprak maHTOreMaToreH
OHIMIH, MMaHTAJIAPJbIH eMJIIK KACUCTTEPIH KOFaJIT-
MaNTBIH JKOHE KOJjlaHyFra skeHunnerinren «llanrto-
BUTAJ» KOMIIAHHUSICHIHBIH KalCylajlapblH OHIIpin
KaTBIP.

Biznin Kazakcrana xbuibiHa 15 TOHHAFA KYBIK
MaHTHl OHIMIepi naspranaabl. OubrH 80 maiibI3pIHAH
acTaMbl IKCIIOPTKa KeTelli. MapainapsH KeciareH
my#izaepin Kope#t TyOerine Tyrenaeil caraThiH
LIapyalbUIBIKTap/A6IH Oipi 3bIpsH ay1aHbl.

byriame wmapanm mapyamrsibIFBl  ©HEPKOCiOi
Oipereil AopiTiK MIMKI3aTThlI JKETKI3ylIi OOMbIN Ta-
Obplmaapl. bismiH emmizne eHIipiIeTiH oHIMACPIIH
accoptumenTi 90% Mapan muKi3aTblHAH ajJbIHFaH
TaMaK HeMece KOCMETHKAIaH TYPaIbl.

n.C. ITonoBaHbIH alTybIHIIA, Peceit
aiMakTapelHIAa Ja alTapibIKTail OoceKelecTik
ApTHIKIIBUIBIKTAP Ka3ipri yakbITTa KOJ IKETiMI
MEIUIIHHATBIK MIperaparTapibl, TaraMJIbIK
KOCHaJIap/ibl JKOHE OahbHEOIOTHSIIBIK IMPOIIeTypa-
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JapJel KOJAAHY YIINiH METUITMHAIBIK TEXHOJOTHUS-
Japabl KaMTATHIH [1aH mukizaT eHiMAepiHiH OenTii
0ip TOOBIH KYpYy/ia KOJIJJaHBLIABI.

Tex Kazakcatanma FaHa emec, ipreiec >kaTKaH
Pecelinin o3iH/1e Mapaniapibl ocipy *KoHE OJIap.IbIH
CENICKIUSCHIH, COHJai-aK OapKeIT MYHi3lepiH
JIAMBITYFa JKETKUTIKCI3 KOHIN OeiiHemi; OYFbl MeH
OyFbl MYHI3IHEH allbIHFaH OHIMJICPIH KYHJIbLUIBIFbI
OaraaHOabl.

Enimizne Oyl cajaHbl  JIaMBITYJIbIH  KEH
omicrepiHe Hazap aydapeuia Oactaiasl. HapbIKTHIK
Karjaina — eHAIPICTIK-IIAPYallbUIBIK  KbI3METTI
JNAMBITYIBIH ~ THIMAUIITIH ~ apTTBIPYABIH — KeHOoip
TECOPHUSIIBIK JKOHE MPAKTUKAIBIK ACICKTUIePIHIH
KETKLTIKCI3 TBICHIKTaTybl Mapai mapyamibuTbIFbl
canachit, [laHTa OVFfbl MIAPYalIBUIBLIFBIHBIH ©HEP-
KOCINTIK eHAIpiciH jkoHe Peceit aitmakrapbiHma
JKOHE IIeTeNe OTKI3y MYMKIHAIKTEPiH IaMbITy
VIIH Karmaimapasl SKakcapTy JKOJNIAPBIH 137ey
KaKETTUTrH aHbIkTanbel. OChl Macelle OOMBIHIIA
C.H. bouaposa, B.H. Orep, H.I'. Jleea, B.I'. JIy-
nunbH, AL [omos, H.A. ®posnos xone Gackanap
CHAKTHI Peceilinik aBTOpiapaplH eHOSKTepiHae Ma-
paJ IapyamibUIBIFBl CaNachlH JaMBITYFa, OYFbI
ecipyre »oHE Mapall HIapyallbUIbIFBIHBIH [aHTa
OHIMIEpiH eHIipyre OalaHBICTBI MpodiaeMaap
kapacteipbutafsl (Dalisova, Rozhkova, Stepanova
2019:315).

Peceli FanbIMIapbIHbIH Mapajl IIapyallblIbIFb]
MeH Oy¥bl NIapyallbUIBIFBI MOCEJENIEPiH IIeNryTe
KOCKaH eJIeysl YJeCiHEe KapaMacTaH, OYFbLIap/Ibl
TYpakTBl ~ JaMBITy JKOHE ecipy  Macemenepi
Kazipri  ofeOMeTTe IKETKUTKTI  3epTTEJIMErcH.
Iller emgepre »SKcrmopTka OardapiaHfaH OYFBI
HIapYallbUIBIFBIH IAMBITY JKOHE OYFbl MYHi3iHEH
OHIM aJly TepCIeKTHBaapbl MEH MYMKIHIIKTepi
TOJIBIK alllblJIMaFaH OHE OJIaH Opi JaMBITY/bI Ta-
man erexi (Hanberry, Hanberry, 2020: 512-518).
Byrbutapian alblHFAH IIUKI3aTThl KalTa OHJILY
HeTi3iH/le OHIIPUITeH TayapiapAblH SKCIIOPTHI
OCbl CaJlaHbIH PEHTA0CNbIUNIH eaayip apTThl-
pampl, OChUIAlIIa KONTereH KOCImKepiep Mapai
IapyanibUIbIFbl OHIMJICPIH OHJIPYre WHBECTHIIHS
caiyFa KbI3bIFyIIBUTBIK TAHBITY/IA.

Mapan mapyambUIbIFBIHBIH iC 0aCKapyIIbIChI
Jlunust TlonmoBanbiH Ka3zakcTaH TesieapHACHIHBIH
tinmici bepik KemepbaeBka Oepren cyx0OaTbiHaa
Kazakcran eHiMHIH camacklHa OpAABbIM €H KOFaphl
Oara OepiJieTiHIH XOHE JNeMAIK ACHrenaeri pei-
tuHrte Kazakcrad maHThlIapbIHA CYPAHbIC KOIT €KeHI
aiitkan OonathiH. Kazak >kepiHzeri mMapaijgap/biH
MYHi31  OyHMExXY31 OOWBIHIIA ©Te  JKOFaphl
Oaranmananpl. Herisri ceGen, onap yHemi Ouik Ta-
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yiapjaa, mypaiiibl KalbUIbIMAApAa OCeTIHAIKTeH
MapajapAblH TaHTajapblHIa Naiganbl 3arTap
ere kem. bipak Ta emimizzmeri OumikTi MamaHzap
«OChl TAHTBUIAPJBIH MMalJachlH 63 XaJKbIMbI3
Kepce Foity,-neiai. OOIBICTBIK Mapaji ecipyliijep
onarbIHbIH Teparackl HypiaH TOKTapoBTBIH alTybl
ootiprama Kopesina 6ip amamra sxputbiHa 100 rpamMm
MaHThI OHIMI naiibiHaanaael. Kasakcranma Oip Kbli-
Jla OH/IIPIIeTiH MaHThl OHIMIHIH JKaJIbl CaJMaFbl —
15 TonHa. 19 munonaaaMra 6enreHe, 0ip agamra
KbUTbIHA | Tpammra ia xetnelinirin Kemmepoaes b.
Qazagstan TeneapHacbkiHa OepreH cyx0OaThIH/Aa aTar
otTi (Kemepbaes b., 2023).

JleMek, eH oyelli ©3 XaJKbIMbI3JIbI MaHTHIMCH
KaMTamachl3 ery ymiiH eHiMHIH 80-85 maibI3biH
nieTeiare ap3aH OaraMeH caTiail, OHBIH OpPHBIHA
MAHTBIMEH €MJIEy OpTAIBIKTapbl MEH IIHIaXai-
napabl KeOEHTy KaKETTUTKTEpiH aiFa TapTy.bl
yceiHaMBI3. byringe Kazakcranma maHTel KOCBUTFAH
OuosorusIIBIK OeJiceH i Kocmanap MEeH Adpi Jkacaii-
THIH JKaJIFBI3 3ayBIT 0ap. AKCY aybUIABIK OKPYTiHIH
AKCy aybUIbIHa Mapa HIapyalibUIbIFbl OHIMICPIH
OMOJIOTHUSITBIK OCNICEeH I KOCThaylapra ITaHThI, JKa-
Oaifbl eceTiH MmenTep/ i, 0amabl KoJJaHa OTBIPHII
nanTtoreMarorenni «Akcy J19EH» AK-HbIH marea
[eXbl JKacam MIBIFapbIl OThIP. OHBIH OHIMJEPiH
Kazakcran Oolibinmia «KaTtonkaparaii TeHO1T OYFbI
casiOarel» JkoHe «basH» TIapya KOXKaJbIKTaphl
OH/IIPIN CaThIN XKaThIp. Ajaiiga, 6yJ1 KOCITOPHIHHBIH
OHIMJIEpiH caty Jia e3ekTi Macene. CedeOi, emimizaeri
XaJIBIKTBIH KOIIIIUIIT] MaHTHIHBIH al1acklHaH Oeii-
xabap 6omysl (Tapacosa, 2015:158).

[TanToremaroreHai npenaparrap/bl KOJJIaHy
asCBIH KEHEWUTy, onapIbl opTypii (opmanap MeH
olicTepie  KOJJAaHy  KOPCETKIIITEpiH — 93ipiey
YIIiH KOPOHABHPYCTaH KEHWIHri CHHIPOMBI Oap
HayKacTapJbl OHAITY YIIIH MYHi3 mpenaparra-
PBIH KOJNJAHYIBIH THIMIUIITIH Oaramay OOMBIH-
ia FBUIBIMU 3EpPTTEYJIep KaXKET MKOHE OPBIH/IbI
(Shakula, Nesina, Pavlov, Kurniavkina, Chursina,
Telepanova, 2022:41-50).

Conrbl 4-5 KbpUToa MaHTBIMEH €MICHTIH opTa-
JIBIKTAP CaHbI KOOCHII KeJie )KaTKaHbIH €CKePIreHIMI3
oH. Karonkaparaif ayganpiHa KeJIETiH TYPUCTEPIiH
CaHbI J1a KbUIJIaH JKBUIFa apTa TYCYy/Ie.

Aram eteTiH Oip xoiT, 2020 SKBUIABIH Ma-
Mmplp aiibiaga KP IIpesunmenti OpTanblk KOMMY-
HUKAIUsIap KbI3METIHJE MOJCHHET JKOHE CIOpPT
MuHHCTpi AKTOThl PaiipiMkynoBa ecem Oepy
ke3necyinme Kazakctan kypoprtraper 2019 xbui-
MEH cajblCThIpraHaa 45 mnailbl3fa Kemn aJambl
KaObUIIaFaHbIH Xa0apiiaael. BYHBIH OapibIFbl Ta-
HeJleMUsl Ke3iH/e eljiep apachIHIaFbl KO3FabICKa

[IeKTeY KOWBUIFaH JKaFdaijia IMKi TYpU3MHIH
TaHBIMAJIILUIBIFEl  KAQHIIANBIKTE OCKEHIH, Oi37iH
emiMi3e Je JeMaibIiC YIIiH KONTereH Tamalia
MYMKIiHZIIKTep Oap ekeHiH kopceTTi. COHBIH imIiHIe
Karonkaparaii aymaHel [a IIeTTe KalMaraHbBIH
Oaiikayra Oonanel. [lannemus >karnaiiplHna Typu-
CTep CaHBI €Ki ecere apThlIll, aJamMaap AeMalbIC YIIIiH
03 MEMJICKETIHIH AKOJOTHSUIBIK Ta3a ayAdaHIapblH
TaH/IaIl, JCHCAYJIBIKTaphIHA Ha3ap ayaapa OacTallbl
(Pa3ButHe maccoBoro typusma, 2023).

CTaTHCTHUKAIIBIK MOJIIMETTED OOMBIHTITA
Oyrinri kyHi aynmaHHelH 11 [IapyamibUTbIFBIHIA
4,3 mbIH Mapammap Oap. OmapablH caHbl OOMBIH-
ma Karonkaparaii aynganel o6nbic meH Peciry-
Oymka OOWMBIHITIA aMABIHFEI OpBIHAA. JKBIT CalbIH
ayJlaHHBIH Mapaj IapyallbUIbIKTapbiHIa 4 TOHHA
KT HeMece 2 TOHHA KOHCEPBIJICHTECH KOJIEMIiHIIe
MaHTbUIap eHaipiaeni. byridri kyHi ayjaHnHbIH 6 Ma-
pan mapyambUIbIFBl acbUl TYKBIMIBI MapTeOeciHe
ve. COHFBI VII KbUIJIA, Mapall IapyallbUIbIFbIH
Konmayra PecryOnmukanbeik OromxeTTeH 83,3 MuH
TeHre cyocuaus OemiHreH O00naThiH. MeMIIeKEeTTIK
Oarmapnamarnapra CoWKec, ayJaHHBIH  Mapai
mapyampleirbiHa 2018 xblIbl 12 MIH. TeHTre
cyOcuausianbiHabl. Mapan mapyanibuibIFbIH - J1a-
MBITY YIIiH 11 MaHTBIMEH eMzIey OpHBI YIKEH Pel
aTKapaJbl, COHbIH apKachlHJIa ayJaaHja a3 jga 0o-
ca emJIey-CaybIKThIPY TYPHU3Mi aKbIPBIHAAI JTAMBIIT
KeJe/Ii.

Kbt callbiH Ky3[ereH ajaMm JAeHCAyJBIFbIH
KaKcapTy YIIIH JKOHE KYHI-KyaT ajy YIIIH Ma-
pan depManapslH TaHJAAN, MAHTHUIBI BaHHANAp-
JIbl  ©3JICPIHIH PaAJUKYJIUT, acKa3aH Kapachl,
asgK-KOJ aTepOCKIepO3bl, PEBMAaTHU3M, HHUCTO-
HUSsI, KBIHBICTBIK QJICI3/IK, JACHEHI Ta3apTy JKOHE
Oacka Ja aypyJiapasl eMaeyae KOJIJAHbII KaThIp.
[ManThiMeH eMmJey [IUNaXainapeiHaa OOIFaH
emaenymi 10-12 KyHIe UMMYHHUTETI )KOFaphLIal,
ar3achl KYWIEHim, emipai ce3iHy Kylli mnaiija
OONAaTBIHABIFBIH ma Oalikalimel exeH (Orassay,
Sadvokassova, Berdigaliyev, Sagintayev,
Myrzagali, Omarova, 2023).

Bynpmaii  cypaHbIcTapJblH  OapiblFbl  Mapa
IapyambUIBIFBIHEIH  OOJIAmarel 30p JKOHE YHEMI
©3CeKTi Moceneci OOJIATBIHIBIFBIH JIOJICIICI OTHIP.
CoHBIH caigapblHaH KEHiHT1 JKBUIIAPBI MEMIIe-
KeT TapamblHaH a3 Ja 0oJica, OOJBICTHIK OFOJIKET-
TEH IIapyambUIbIKTapFra cyocuaus OejiHe Oa-
cranbl. JKeprijmikTi Mapan mapyamibUIbIFBIMEH
aifHaJbICATBIH KOCIMKepJiepre MaHTBIMEH eMJey
OpTAJIBIKTapbIH KeOeWTyi Tancelpeuiabl. EH Oa-
CTBICBI, Mapamnmapinsl Karonkaparaiiman ©Oacka
na aymaHmap ecipe Oactanmbl. ¥Yman, Kypirim,
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KexnexTi, 3pIpsiH sxoHe 3aiican aynaHmapblHIa Ma-
paJt mapyambUIBIKTaphl alllbIIJIbL.

Mapan mnantaceiMeH emaey IerFeic Kazak-
CTaHHBIH CAHATOPJIBI-KYPOPTTHIK €My OPTaJIbIK-
TapbIHBIH ~ HETI3rl  epeKmIeNiri  OoJFaH/bIKTaH,
OOJIBICTBIH TOJIBIKTAN EMJIIK-CayBIKTBIPY TYPU3MIHIH
JaMYbIHA TiKeJel OailIaHbICTHI.

Ocpbiran opaid, 2019 x mMambIpaiibiHIa YKi-
Mer 2025 sxpurra JHediH Typu3iMAl NaMbITy Oar-
JnapiamMacbiH  OekiTkeH. MemiiekeTTik — Oarmap-
nmamMa OOWBIHIIIA OOJIBICTaFbl TYpPU3MHIH 0acThbl
OPTaJIBIKTApbIH JAMBITY KOCIAPbIH alfa KOWIBI.
«Karon-Kaparaity M¥TIL, «Paxman» kemi, AJ-
Tail Tay-IIaHFBl KiacTepi, Pumaep Kamacel oHe
BykteipMa cy KoOWMacelH TYpUCTIK KapTara
eHriziiai. byn oObekTiIepiiH HaKThl Oarjaapia-
MaJIBIK KYKaTTaphl o3ipJeHeTiH Ooyamel. barmap-
JamMa asAChIHAA aTalfaH aynaHjapia TypusM
OOBEKTIIEpiH calyFa, KOJIK XOHE WHKEHEPIiK
MH(PAKYPBUIBIMBIH JIAMBITYFa apHaJFaH apHaWbI
WHBECTUIMSIIAPBI TapTy Ke3lepi >KOCTapIIaHbII
OTBIP.

bynapne Gapasirer [eiFeic KazakcTaHBIMBI3
CaHATOPJBIK-KYPOPTTHIK ~ TYpU3M  OPTaJIbIFbIHA
aifHayblHa OOJMEH JaWbIK CKEHIH IONeNIeH TYP.
Bipak aranbin xaTkaH eHIpAIH TYpPHU3IMiH JAaMBITY,
OipkaTap MocemeNep iy MenTiIyiH Tajam eTel.

Emuik-caybIKTBIpY TYypHU3MiHIH JaMybIH
TEXKEUTIH MeceliesiepiHe KeJieTiH 0oJicak:

- 9KOJIOTHSHBIH OY3bLTYHI;

- TabuFu TaHAmad TTapabIH SPO3HSFa YIIBIPAYBI;

- MHUHEpaJJIbI-0aTbHEOIOT HSUTBIKPECY PCTap IbIH
peTci3 KOJIIaHbLTYHI;

- MaTepHaIbl-TeXHUKAIBIK 0a3aHbIH TO3YHI;

- KBI3MET KOPCETY CanachblHbIH TOMEH OOTYBL;

- TaOWFU eMJIK pecypcTapibl OPBIHIBI Taii-
JalaHy MEH COHFBl IIBIKKaH TEXHOJIOTHSUIIBIK
KaOJBIKTApMEH  KOJJAaHyAa  FBUIBIMU-3EPTTEY
KYMBICTapBIHBIH a3 OOJTYBI;

- CaHATOPJIBI-KypOPTTHI KelleHiHe apHalbl Ma-
MaHap/bl Jaspiay )KoHe KBadu(uKanusiaH oTKi3y
JKYHECiHIH JKOK OOJIYHI;

- CaHaATOPJBI-KYPOPTTHl KEIICHAeple Kepce-
TIIETIH  KBIBMETTEPIiH  OaracklH  ecemnTeye
OipbIHFall KyHeHIH OonMaybl xoHE T.0. Karajbl
(Tutberidze 2021:1).

AJ KypOpTTBHIK aiiMakKa aifHamy ymiiH Oenrimi
0ip mapaMetpiepre ue oObEeKTUIEpAiH OOMyBIH Ta-
JIall €T1JETIHl aHBIK. MBICAJIBL:

- MenunuHaNbIK 3epTTey OPTAIBIKTAPhI, HHCTH-
TYT/KYpPOPTTHIK KJIMHHKA;

- eMJIey-CaybIKThIPY OPTaJIbIKTaphI;
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- Onemuik JeHredzeri Spa, orenb, KOHaK
yiepaiH O0ybl;

- OHAJITY OPTaJIbIKTaphI;

- MamaHJaHBIPbUTFaH TaMaKTaHJBIPy KOCII-
opsiHAapsI (puto-kade) xoue 1.60. 6omysl (Sobolev,
Kuznetsov, Shakula, Likhatskii 2021: 178-179).

Korapeiga aramraH  Mocenenepii  IIemIy-
ne Ileirpic Kazakcran —aliMakTapblHAa eMJIIK-
CAyBIKTBIPY TYpPU3MIH OHBIH IIIiHJE CaHATOPHIi-
KYPOPTTBIK OPTaJILIKTAPBIH AAMBITY, OJap bl IIETeI
TYypUCTEPiH KaOBUINAHTHIH JCHIeHlre JKeTKI3y YIIiH
KazipieH Oacrtam KOJFa allblHy KepeK KaXeTTi
mapanapabH 6acbIM OaFBITTAPH:

- TaOWFU-PECYPCTHIK KEIICHHIH Oipereimirin
caxTay;

- TabufM >KOHE IIapyallbUIBIK KeUIeHAEP/i
KYKBIKTBIK OaKplIay )KYHECIH peTTey;

- TaOMFU PEKpealysUIbIK pecypcTapabl KOpray,
olapApl THIMII TMalganaHy JKoHE KOpIIaraH
OpTaHbIH AKOJIOTHSCHIH JKaKcapTy (OHAIpIC KOHE
TYPMBIC KaJABIKTapbl KaTaH Oakpliayra aiy,
eMJIIK MHHEpaJIbl pecypcrapibl THiMAlI Naiaa-
naHy, arMoc(epanblK ayaHbl JIACTAyJAbIH aJJIbIH
aiy, Cy HbICAHJAapblH KOpPFall, JlacTayra >koi Oep-
Mey, KeprulikTi OpMaH MIapyallbUIBIFPIHA KOJIIAY
KepceTy);

- OipBIHFal PKOJIOTHSIIBIK MOHUTOPHHT KYPTi3y;

- KYpOPTOJIOTHsSI CalachlHAa FBUIBIMU 3€pTTe-
yIIep KYpridyre MyMKiHJAIK Oepy, CaHaTOpJIbI-KY-
POPTTHI KEIICHHIH MaTepHaJlIbl-TeXHUKAIBIK Oa3a-
CBIH JXKaHAPTY;

- ipi HeMece MWIarblH EKe KICIKepiepii
KypOPTTBIK KBbI3MET KepceTy Typiepi (cayja,
KOFaM/IBIK TaMaKTaHABIPY OPBIHAAPBIH, TYPFBIH
yiIi skanraay, Kypan-kaOJapIKTap/pl skanra oepy,
KYpPOPTTBIK KbI3METTEP KOHE TYPMBICTBIK KbI3MET
KOpCceTyiH Oacka Ja HbIcaHIapbl) OOHBIHIIA
TIpKey/li eHTi3y.

- KYpOPTTBIK OHW3HECIeH alHaJbICAaThIH KbI3-
METKEpJCPIiH KBATU(DHUKAITUCBIH  KOFaphIIaTy,
KYpPOPTTBIK JeMaJbICTHI YHBIMIACTBIPATHIH
TYPHCTIK prpMaap MEH CaHATOPUIICPIi AYKBIMIBI
aTTecTarTayAaH oTKizy.

- KYpPOPTTHIK MEKeMeJleple KOPCETUICTIH
KbI3METTEepre HIeTeNAIK TOKIpHOeH] KonJany;

- KbI3MET KOPCETY CalachlH KEHEUTY MEH KbI3MET
KOPCETY camachblH apTTHIPYAbl KAMTaMachl3 €Ty.

- DIIEKTP, KBUIYMEH JXOHE CYMEH >KaOJbIKTay
KYPBUIFbLIAp JKYHEIepiH KaKkcapry.

- amaMJapablH JeMailybl MEH eMJeyi YIIiH
TaOUFU-KIMMATTBIK ~ JKOHE  OanbHEOJOTHSIIBIK
(baxTopIapAbIH THIMJII MaiiianaHbUTYBIHBIH JKY3ere
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acplpyblHa Oakpiiay kyprisy T1.0 (Islamovna
2021:408-421).

Ocbl  Ke3eHAE MEMIICKET — eMIICY-CaybIKTBIPY
Typr3MIH  DKOHOMHKAJBIK  CasICaTTBIH  OachM
OarbITTapbIHBIH Oipi peTiHae KaObuimayel Tuic. Co-
HBIMEH Kartap, oIl TYpPU3MHIH TYPaKThl )KYMBIC icTeyi
YLIH KOJAWIBl JKaFmaiiap skacayra, CTPaTerHsUIbIK
OarbpITTap/IbI BIHTATAHABIPYFA )KOHE KOJIAYFa, TYPHCTIK
AYMaKTBIH TApTHIMIBUIBIFB] TYPFBICBIHAH OH UMHIDKIH
KaJIBIITACTRIpyFa Jkopaemaecyre, OTaHABIK TYPUCTIK
OHIM/ICpIH  XaNbIKApaJbIK JIeHrelae —inrepiierysi
KaMTaMachI3 eTyre Myazeri O0IysI Kepek.

KopbIThIHABI

Ierreic KazakcTan 0GIBICH — MBIKTHI TYPUCTIK
NOTEHIUANBl 0ap epekiie TaburaT oJeMiHe ue ipi
OH/TIPICTIK, SHEPTETUKAIBIK, KOTIKTIK )KOHE MOJICHU
aiimak. CoHBIH imIiHZE Mapaj NaHTacbIMEH eMJey
[Iereic  KazakaTaHHBIH — CaHATOPJIBI-KYPOPTTHIK
aliMaFrbIHBIH OpeH/Ii Jlecek KaTenecneimiz. Kepemer
Taburar, epekerie JaHAmadT, mumansl OyiakTap,
CoHAal-aK Mapaj [munaxainapsl PecnyOinka
KOHAaKTapbl MEH JKaKblH IIETENAIH TYPUCTEpPiH
KBUT caiiblH  Tapryna. Exenmen ©Oepi eHipaiH
KEPriliKTi TYPFBIHAAPHl JKac MYHI3[iH KaHBIH
©3/IepiHIH KYII-KyaThlH KeOeWTyre, eMip >XacbhlH
y3apTyFa apHajJFaH Jopi HETi3iHIe KOJIIaHFaHbBI
Oenrunl. Texk Anraiiga raHa MEKEHIEUTIH KHENl
YKaHyapJbIH aJiaM JICHCAYJIBIFBIHA TUTI3E€TIH OpacaH
30p MaiiAackl apKbUIbI OYJI OHIPAL 9JIeM TypUCTEpiH
KaObUIAWTBIH ~ HAaFbI3  CAHATOPJIBI-KYPOPTTHIK
OpTaJbIKKa aiHanaslpyra Oapiblk >karmail Oap
exeni anplK. CoHmai-aK FamsIMIapAbIH Ja Oipas
3epTTey >KYMBICTApBIHBIH apKachblHOa MapajMeH
eMeIey OPTAJBIKTAPBIH aIly KaKeTTiIiri, MaH-
TacblHaH JalbIHOANATBIH ©HIMJAEPIHE CYpaHbIC
TybiHIaybiHaH Kazakctanga Oy canaHel  Jiep
Ke3iHJEe KOJIFa aIblHy KEpPeK CeKCHIH aHFaphlll
OTBIPMBI3.

Mapan ecipy eHpaipici aybul TYpFBIHIAPBIH
JKYMBICTIEH KaMTYJIBIH Heri3ri OarbITTapbIHBIH
0ipi Ooxpim TaObLIAaNbI )KOHE AHTa KETy Kepek,
Antaii PecmryOnmukackl MeH AnTail OIKeciHIH
yKiMEeTi Mapaj ecipy MeH IIMKi3aT eHAIpiCiH
JAMBITYJIBIH ~ MakcaTThl  OarjnapiamalapblH
ozipyien, Kysere acelpaabl. bipak ToxipuOe
KOPCETKCHICH, aiiMakTarbl Mapajd OHIIpICiHIH
JKCHOPTHIH AAaMBITyFa KeIl KOHUI 0eiy Kepek.
AnTtaii ©Onkeci AeHCayJIbIK CakKTay CallachlH-
Ja XalblKapajblK KaTblHACTap OpHATy, MYHi3
eHIM/Iepl HETi3iHAe [9pi-I9pMeK OHIIpyre
OarpITTallFaH  HMHHOBAUMSJIBIK  JKoOajapabl
o3ipiiey JKOHE JKy3ere acblpy OOWBIHIIA €H
JlaMbIFaH allMaKTapIbIH Oipi OOJIBIT TaOBLIAIBI.

TypusmHiH oneMIik SKOHOMHKara ocepiH
Oalikacak, TypH3M >KEpPrilikTi MH(PaKypbUIBIMIBI
JIAMBITYFa, KOCBIMIIIA KYMBIC OPBIHIAPBIH KYPYFa,
KBI3MET KOpCETy calaiapblHa bIHTATAHABIPYIIbI
acep eryre MyMKiHzik Oepeni. CoHpIMEH KaTap, Ta-
PHUXH TYPFBIIAH TypU3M HAPBIKTBIH ©3Tepill OThIpa-
THIH KQKCTTUTIKTEpiHE Te3 OehiMIemnemi.

XKorapeiga aiTbuFanaapablH O9piH KOPBITHIH-
neutaii kenme, Ieireic KaszakcTaH —OONBICHIHBIH
EeMJIIK-CAyBIKTBIPYy ~ TypH3iMi  ©3  IO3UIUSCHIH
HbIFaiiTyra Tuic. On ymIiiH MeMJIeKeT TaparblHaH
Kosgay 00ybl MiHACTTI. SIFHU JKaHa KYMBIC OPbIH-
JIapblH  KAJBINITACTBIPY MEH JKaHa ailMakTap.isl
Urepy, YITTBIK SKOHOMHMKAHBIH IaMyBIH >KEIei-
JIETy, YWITTHIK TaOBICTHI MEMJICKET MYHAIECiHe cail
Kaiita 0eiy, YATTHIK TaObICTBl YIFAUTY, KEPriTiKTi
WHQPPaKYPBUIBIMHBIH JIaMybl MEH XaJIBIKTBIH OMIp
CYPY IHCHreHiHiH »aKcapybl, MHBECTHLHUSIIAPIBIH
Te3 apaja eTedyi, MOJCHH Mypa MEH KOpIIaraH
OpTaHBl KOpFay CeKinai macenenep Oip FaHa Ty-
pU3M apKbBUTBI-aK THIMII opi OHTAMIBI Typae o3
memiMin Taba anagsl. OUTKEHI TypU3M XalbIK
IapyambUIBIFBIHBIH OapIIBIK JIEPIIiK cananapbl MeH
ajaM KBI3METIHIH caH-allyaH TYpJieTiMeH Oipiece,
yHIeciMal 1aMu ajaibl.
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On-Dapadu aTbiHAarel Kazak yJITTBIK YHUBEPCUTETI
Teorpadus, sxepre opHanacThIpy KOHE KafacTp Kadeapacsl

EHBEI EPEH, ©OMIPI OHETE YCTA3!

9i-Dapadu areingarsl Ka3ak yJITThIK yHUBepcuTeTi
I'eorpadus :xoHe TaOUFATTHI NalifalaHy (aKy/IbTETiHIH, reorpagus, ;kepre OpHAJIACTBIPY
JK9HE KaacTp KadepachbIHbIH PO eccophl, AYbLIAPYAIBLIBIK FhIIBIMIAPbIHBIH J0KTOPLI,
«IKOJIOTH» XAJIBIK AKaJIeMHSICbIHBIH AKAIEeMHUI]
Kamanbexos Ecoon YcimOexynbl
17.05.1934 — 29.08.2021 x.

KamanbexoB Ecoon YcimbOekyinsl, 1934 xpii-
netH 17 mambip kyHI OHTYCTiK Kazakcran o0bICH -
HBIH (Ka3ipri TypkicTaH) «oKep jKOHHATBD) aTaliFaH
Tynkibac aymaHbiHBIH Macar e3eHi OOWBIHAAFBI
Kepurerac aypuibiHIa mapya oTOachlHAa JyHHE-
re kenreH. byir ke3 emimi3zi JkaiimaraH XaJdbIKTBIH
aIIapUIbUIBIKTaH apaHbl OacklIMaraH Ke3eH 0oa-
ThiH. OCBIHIAN KaTaja TaFaelp KBICTIAFBIHIA CKiHIITI
JQYHUEKY31IIIK corbic OactanFaH *buibl Kepiuerac
ayBUTBIHIIAFEI OacTayBIII MEKTENKe Oapmabl. ExiHTTi
JTYHUEKY31JIIK COFBICTaH KEHiHT1 ayblp Ke3eHIepae
eHOeK eTe Kypim, MekTenTi 1951 XKbUThl KyMic Me-
JTAJIbMEH OITipreH.

1951 xeutet C.M. KupoB arbHnmars! (Kas3ipri
on-®apadbu) Kazak MemileKeTTiK YHUBEPCUTETIHIH,
OHMOJIOTHSI-TONBIPAaKTaHy (haKyJIbTETI TOMBIPAKTAHY
OemiMiHiH cTyneHti Oonapl. Con Ke3meri OKBITY-
nibl-rpodeccopiap KypaMbIHBIH JKOFapbl OimiMIi
npodeccopnapsl  T.b.dapxanbaes, [I'.3.busiues,
C.P.IIBaprman, H.3.XycaitnoBa, A.M./lypacos,
B.M. BopoBckwuiinan cabak anfaHbIH MaKTaHBIII

© 2024 Al-Farabi Kazakh National University

Tyraabl. Cabak OapbIChIHIA AJFBIPIBIFBIMEH bo-
poBckuii Bmagumup MuxaiioBudTiH Ke3iHe Tycin
FBUIBIM KOJIBIHIAFbI IISKIPTI aTaHIbI.

Ec6on YcimOekysibl 1956 5KblTbl YHUBEPCUTETTI
eTe >KaKChl OITipill IIBIFBIN, acCIHpaHTypara xide-
pingi. AcimpaHTypaja OKbII KYPreH e ThIH HIepy
KYMBICTapblHa TapThUIABL. Ka3akcTaHna KeH KejeM-
Jie TBIH JKepJep/i Urepy >KYMbICTapbl OapbICHIHIA
TOIIBIPAKTAHYLIBUIAPFA I€T€H CYPAHBIC ©TE KOFaphl
€KCHIH eCTill, ThIH KOHE ThIHAIFaH XKepiiepil TaHaay
YIIIiH CONTYCTIK dKCTIEAUITIsITapFa KaTeIcTel. Cebe-
01 Kypc OolibIHIIIA OapbIK OITipyLIiIep THIH OJIKECi-
He Oapyra Oexn Oyran exi. Optanersl [lerpomasime
opHanackan Kocranaii-IlerponiaBn ThIH KOHE ThI-
HalifaH JKepiepi TaHaay dKCIeAUIIICkHIa, 1956
JKBULIBIH JKa3blHaH Oactam 1958 >KbUIAbIH asfbIHa
neiin kKaTeicThl. Ochl 2,5 xkbut imiame Kexmeray,
Kocranaii xone Contycrik Kaszakcran obnbicTa-
pBIHOA ipi, kKaHA YHWBIMAACTHIPBUIFAH 12 acTBIK
KEHIIapJapbIHbIH TONBIPAK, KAMBUIFBICBIH 3€PTTeIl,
TOTIBIPAK KapTallapblH Kacaael. byn eHOeri ymriH
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Enoeri epen, emipi eHere ycras!

Conrycrik Kazakcran 001IbICEI KOMCOMOJ KOMUTE-
tinig KypMer rpamoracsiMeH jkoHe ByKijloqaKThIK
aybUIIIAPYyalIbUTBIK KOPMECIHIH KaThICYIIBICH pe-
TiHJIC KOPMEHIH MeIaIiMeH MapanarTai/ibl.

BYKiIOIaKThIK ~ TOMBIPAKTAHYIIBUIAD KOFAMBI
KCPO FbubiM  AkafgeMHUSCBIHBIH KapaMarblHIa
1939 kypwutran. bipak exiHIi IYHHEKY3ITIK COFBIC
JKOHE OJIaH KEHIHI1 OHBIH cajiapbl Keaepri OOk,
OipiHmi agenerarThlk che3i Mockeyae Texk 1958
xbUThl kuHAIABL. KCPO-HBIH BIOBIpaybiHA JCHiH
TOTBIPAKTaHYIIBIIAp KOFAMBIHBIH JKETi Jiejerart-
THIK cbhe3i oTkeH. Omap XapbkoB, TapTy, AnIMarsl,
Munck, Townmucu, Tamkent, HoBociOip kamana-
pBIHAA OTTI, SIFHU OPTYPJi pecnyOauKanapaa eTTi.
Ec6om YcimOexyItb! OipiHI che3meH 6acka 0apIrbIK
chesJiepre Jieierar peTinjie KaThIChII, OasiHaaMatap
Kacalpl, FRUIBIMH E€HOEKTEpl Che3l] Marepuaiia-
pBIHIA OachuTkIN MIBIKKaH. OCHIHBIH ©31HEH KaHIIa-
Ma TANIM-TopOne, KeHeC-HYCKay allFaHbl KOpiHeIi.
MyHbIH 031 6ip eMipITiK MEKTEeII JJeCeM apThIK eMec.

1965 xpuneiH Oackima E.Y. JKamanGexkos
Kazax F'A TombipakTaHy, OOTaHWKa KOHE MHKPO-
OMONIOTHS WHCTUTYTTAPBIHBIH OipikTipinreH Foi-
meiMu - Kenecinne ‘“Makrta-Apan  KeHIIapbIHBIH
TOIBIPAK-MEIMOPATUBTIK JKaFIaiIapbl JKOHE OHBI
KacapTy IKOJIapbl” TaKbIPHIObIHA aybLIIIApYya-
IIBUTBIK FBUTBIMAAPBIHBIH KaHIUAATHl JTOPEKECiHe
mucceptanus Kopransl. 1973 sxwimel TombipakTany
WHCTUTYTBIH/A JKaHA YHBIMIACThIpbUIFraH «byJiH-
TeH JKepiepai KadTa KyHapJaHablpy (PEeKyJIbTH-
Balysyay)» 3epTXaHACHIHBIH MEHIepYIIici OOJbII
TaraisIHOANAb. by 3epTxana e3i OypeIHHAH Oac-
KapblIl )KYpreH MaHFbICTay TOIbIPaK-MEIHOPaTHB-
TIK KCIICIUIMSICHIHBIH HETi31HJIe YIBIMIACThIPhLI-
raH OoJIaThIH. 3epTXaHAHBIH FHUIBIMH JKYMBICTAPBI
TOTIBIPAKTaHy MHCTUTYTHIH/IA KaHa OarbIT peTiHe
KaJIbIIITACTHI.

MasnrpicTay TYOETIHJE >KYPri3UIreH KOIDKbLI-
JBIK ~ FBUIBIMU-3EPTTEY JKYMBICTAPBIHBIH HET13Ti
Hotmkenepi 1974 xeutel «llouBel TOTyOCTpOBa
Mamnrsmuiaky xoHe 1976 xputsl «IIpobmembr Me-
JUOPALlUK TI0YB, O3CJICHEHUSI M CEeIIbCKOXO3SIHCT-
BEHHOTO OCBOCHHUS MaHIbIIUIAKa» aTThl MO-
HOTpausiChl MEH FBUIBIMH JKWHAFbl aKaJIeMUK
B.M.bopoBcknii T.0. aBTOPIBIFBIMEH «F BIITBIMY»
OacrniacbIHaH >kapbIK Kepai. Onan Kelinri Oy3blUIFaH
Keprepl KaiTa KYHapIIaHAbIPy KaWbIHIAFbl KYp-
Ti31ITeH FBUIBIMH-3€PTTEY JKYMBICTAPBIHBIH HOTH-
JKerepi e apHaibl HYCKay Kitammanapeiaaa 1980
KBLIIAPbI )KAPHUSIIAH I

MaHnFbicTay OHIpIHAETI KOIDKBUIJBIK FBUIbI-
MHU-3epTTey HOTIDKENepi OKTOPIBIK JUCCepTa-
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MUSICBIHBIH, Herizl Oommbl. 1992 xputel Amxadan
KanaceiHAa bykinonakteik [llen WHCTUTYTBIHBIH
Huccepranusuiblk KeHecinge «ManrbicTay TyOe-
TiHIH Kep PecypcTapblH SKOJOTHUIBIK-METHOpa-
TUBTIK Oaranay, THIMJII MaianaHy *KoHE KOpray»
TaKbIPHIOBIHJIA «TAOMFATTHI KOPFAY JKOHE OHBIH
pecypcrapbid THiIMII nadaanany» (kasip 25.00.36—
T€OPKOJIOTHSI) MaMaHJIbIFbI OOWBIHINA JOKTOPIBIK
JIUCCEePTAIHSICHI COTTI KOpFaiabl. JluccepTamusiibik
Kenecting Teparacsel, meaaepai 3epTTey calachlHIa-
FBI TYPIKMEHHIH ipi FAJIBIMBI, Teorpadus FbUTbIMIA-
PBIHBIH JOKTOPBI, ipodeccop, akagemuk, KCPO FA
koppecnonaenT-mymeci Typikmen FA Ilpesnnenri
babaeB AramkaH I'enbapleBHY KYMBICBIH JKOFaphI
Oaranansl. ['eorpadus dakynpreringe Ecoon Ycim-
Oekyibl 1991 xpiaH Oactam FBUIBIMHU KYMBICTBI
YCTa3/IbIK JKYMBICTICH JKaJFaCTBIPHIN, (haKyJIbTETTe
Ka3ak OeiMiHIH amrbLTybIHAa OalIaHBICTHI TTAKBIP-
ThUIBIN cabak Oepe OacTajbl. AJFAIIKbI JKbUIIAPhI
JIOIIeHT, 1995 sxpurnan mpodeccop KbI3METIH aTKap-
nel. Kesinze 31 OiTipreH oKy OpJachlHa YCTa3/IbIK
ere Oacraran ke3nieH EcOom YciMOeKyIbl cTyIeHT-
TEpPMEH MarucTpaHTTapFra exi Tiiae cabak 6epim, Ka-
3aK TUTIHIH MEMJISKETTIK TUITe aifHallybIHa Oipiiama
yitec Kockin kenmi. 1995 xputel E.Y. XKamanOexos-
ke KasMV FeuIhIMI KEHECiHIH YChIHBICKIMEH Kazak-
ctaf JKAK-co1 mpoeccop FEUTBIME aTaFrbl OEpisii.

E.Y. Kaman6exoB «Kanmpl TOMbIpakTaHy KoHE
TOTBIPAK reorpadusichly, «AyBUIIIAPYaNIbUTbIK
reorpadusice», «XKep kamactpbi», «Kep pecypcra-
PBIH 9KOJIOTHSIIBIK-9KOHOMHUKAJIBIK TYPFBIJIaH Oara-
nay», «OKOHOMHUKAIBIK KOHE QJIEyMETTIK reorpa-
¢usina TaburaTThl NagaaHy MIceeNepi» CHIKTBI
MIOH/IEP/ICH CTYACHTTEp MEH MarucTpaHTTapra Io-
pic okbLaBl. OCHI IOHIEPAIH OKY OarmapiramManapbiH
KYPacTBIPbI.

E.Y. XKamanbekoB on-®apadbu arvinarsr Ka-
3aK YITTHIK yHUBepcHuTeTi MeH Kazak Fruteiv Aka-
JIeMUSCHIHBIH ['eorpadust HHCTUTYTHI JKaHBIHAAFBI
oipikken OJ] 14A.01.37-reorpadust FBUIBIMIAPHI-
HBIH JIOKTOPJIBIK JI9PEKECiH KOpFay AuccepTamus-
JIBIK KeHeciHiy 25.00.36-reosKko10rus MaMaH I{bIFbl
OoifpramIa Mytmeci 60ma61. 2009 KBUTH YHUBEPCH-
TETIMI3/iH QJIEyMETTIK TYpFbhIIaH OeJiceH/ i, cama-
JIbI MaMaHJiap Jaspiay iCiHe KOCKaH yJeci YIIiH
«on-®apabu ateiHgarel Kaz ¥Y —1biH y37iK OKBI-
TYHIIBICKDY aTarbl Oepinmi. bimiM jkoHE FBUIBIM ca-
JIachIHAa KOCKaH apbIKIIa yJeci YIIiH COJ KBUIBI
JLH.I'ymuneB ateiHnarel Eypasus YATTBIK yHU-
BEpPCUTETIHIH apHalbl MeJaTiMEH MapamnaTTallbl.
E.Y. Xaman6exos Axanemus lIpesunenrinig Kyp-
Mmet I'pamortaceimen eki pet, Kaz CCP-ubiH binim



9.C. AkamoBa, ©.T. Mputkaiiiapos

KOFaMbIHBIH, Ka3ak TaOurat Kopray OpTaJbIK KO-
raMbeIHBIH Kypmet ['pamoTanapeivMen, 1970 sKbuthI
“AnobHIEI eHOeTi yirie”, 1984 xbislt KCPO-HBIH
XanplK MIapyalIblIbIK JKETICTIKTEpl KOpPMECIHIH
Koia, 1986 xbabl “EHOek apmarepi”, 2004 KbLibl
“Teiara 50 xbu1”’, «M.B.JIomonocoBka 300 k611,
«OKO Tynkibac aynaHbIHBIH KYPMETTI a3aMaThbD»
OelnriciMeH XoHe MeallbJapbIMEH MapanaTTalbl.
Ecbon YciMOeKyJIBIHBIH YHUBEPCUTET KaObIp-
FAChIHIAFbl IIMPEK FACBIPJAH acTaM FhUIBIMH-TIC-
JIAaTOTUKAJIBIK eHOeri OarayaHbI OipHeIe peT peK-
TOPATTHIH AJIFbIC XaTTapbliH ajibl. COHBIMEH Katap,
on-®apabdbu arbHnarel Kazak YATTHIK YHHBEPCUTE-
TiHiH 75, 80-XKBULIBIK MEPEHTOMIAPBI MeIaIIbaapi-
MmeH, «Kazakcran PecniyOnmkacer Oinnim Oepy iciHiH
KYPMETTI KbI3METKEepi» OeNriciMeH MapanaTTaijbl.
O3 eHOEeK JKOJIBIHIA Taail O0eIeCKe MIBIFBII, YYKBIM-
HBIH OHE IIOKIPTTEPiHiH KypMeTiHe OeJieH 1.
MyxTtap Oye30B «XalbIKThl XaJIBIKICH, aTaM-
JIbl aJlAaMMEH TCHECTIpeTiH OimiM» Jen alTKaHfai,
OlmiMal ypriak TopOmeney, TepeH OLTIMII YCTa3mbIH

raHa KoJelHaH Kenemi. CTyaeHTTEepre camanbl Oi-
JiM Oepyneri OKbITYIIBIHBIH HETi31 — 0J1 63 MOHIHII
TepeH TyciHin urepy. CoHbIH HOTIXKeciHae EcOom
Y ciMOCKYJIBIHBIH O1JTIM MEH FhIIBIMA TOPOUCIICreH
MBIHJIaFaH IMIOKIPTTEpi emiMi3 OeH KaTap KeTereH
LIET eNAepe JIe )KeMicTi eHOeK eTy/Ie.

Ci3miH anmbIHBI3 KEH, KaHBIHBI3 KOMapT, KaM-
KOp Jia TaJIAMIIbLI, astyJibl YCTa3 PeTiHeri ab3al Ka-
CHETTEPiHI3 OapIIBIMBI3ABI TOHTI CTIICH KOMMAabL.
YHUBEpCUTETTIH Kyplackl peTiHie Y CTa3bIMbI3
oubla 17 mambIp KyHi 90 :kacka keayui exi. Ec-
0071 Y cCiMOEKYJIBIHBIH JKa3bIT KETKEH OKYJBIKTapbI-
MEH dJIiJIe KOITereH MOKIpTTep OiiM MEH FhIIBIM
JKOJIBIHJIA CYCBHIHIANUTBIHBI aHbIK. Kimrire — ycras,
yiri-enerecis. OcbiHIall eHOETiHI3 KoHE jKeke Oa-
CBIHBI3/IBIH KAacHUETTepi TeK 63 OTOACBHIHBI3 YIIiH
eMec, MIOKIPTTEpPiHi3, OpINTecTepiHi3, J0C-KapaH
YIIIiH Jie 30p MaKTaHBbIIII

Ciznig xac yprmakka OepreH FbUIBIM JKOJIBIH/A-
FBI O1TIM MEH TOIM-TopOHEeH 31 i30acap MIoKipTTe-
PiHi3 KanFacTeipa Oepelii Ien CeHIM apTambl3.
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ABTOpPJIapFa apHAJIFaH aKNapar

Ka3z¥V Xabapusicel. [eorpadust cepusiceinia Marepuangapasl sxapusuiay Open Journal System, onmaitH xibepy sxoHe
pelieH3usIay JKyleci apKbUIbI JKy3ere acbipbuiaisl. JKyitere Tipkeny skoHe Kipy «Marepuanaapasl xKidepy» 6eiMiHae KO KeTIMII.

KoppecnoHaeHIHst aBTOpbI JKypHAIFa JKapusuiay YIIiH 1JIecHe XaT YCbIHyFa MiHACTTI.

MakaJjiara KOHbIIATBIH TaJIaNTap:

e PenakiMsuIbIK KOJUIETHS XKyPHAIIBIH FBUIBIMU OarbITTapbl OOHbIHIIA OYPBIH XKapusiaHOaraH MaKajanap/ibsl KaObUIIaHIbI.
Makana xyprHanapie ¢yskunonan caifteina JXYKTEY APKBIJIBI FAHA (Open Journal System nemece Editorial Manager)
anextponbl popmarta (doc, .docx, .rtf hopmaTbiHaa) KaObLIIaHABI.

e [llpudT kerti — 12 (apparna, kit cesaep, aaeduerrep Tizimi — 10, kecte MaTiHi — 9-11), mpudt — Times New Roman, MoTin
OeTTiH eHi OOWBIHIIIA TETiCTey apKbUIbI Tepisie i, apasbiFbi— Oip, ad3ar 6oiibiHIIa meriHic — 0,8 cM, meTTepi: YCTIHT1 )KOHE aCTHIHFbI
— 2 CM, COJI KOHE OH KaK — 2 CM.

e Cyper, kecTe, rpaduka, IuarpamMmma xoHe T.0. MOTiH iIiH/Ie HOMip jkoHe aTaymeH OenrineHeni. (Mpicaisl, 1 — cyper — Cyper
araysl). CyperTepain, Tabnuua, rpaduka MeH AuarpamMMaiapblH caHbl Makasa kesneMiHiH 20% -HaH (keitOip sxarnaiina 30%) apThiK
OosMaybl Kepek.

e Makana kesemi (ataysl, aBTopiap OOWbIHIIA aKIIapart, aHIarIa, KiIT ce3, 9AeOHeTTep Ti3iMiH KOCIaraH/1a) S1eyMETTIK jKoHe
rymanuTapinslk 6arbITTa 3 000 ce3nen kem, 7 000 ce3eH apTHIK eMec JKOHE JKapaTbUIBICTaHY YKOHE TEXHUKAIBIK OarpiTTapaa 1 500-
7 000 ce3 apanbIFbiHAA OOTYHI MIAPT.

e Aproprnap iOepitin OThIpFaH MaKaIaHbIH/KOJKa30aHbIH OYPBIH COHJIBI 11 JKep/ie JKapHsiaHOaraHbl, MaKasiaia/Konkasoaia
6acka )KYMBICTapbIH MOTIHAEPiHE CinTeMeci3 anblHFaH KipMe GparMeHTTepAiH KoK exeniri Typanst Open Journal System Hemece
Editorial Manager xyiteciuaeri inecrie xarra MIHAETTI typae a3y kepek.

MakaJia KypblIbIMBI (MaKadaHbl pacivaey ymin YJII'I-Hi Ko1aHbIHbI3):

Bipinwi oem:

e Bipinmi xon —F TAMP newmipi (epekie sxaraaiina ©0XK), MoTiH 6eTTiH cOJ jKaK HIeTIMEH TericTeseai, Kapaiay WpHT.

e Maxkana araybl (TakpIpbIll) MaKaJaHbIH MOHI MEH Ma3MYHBIH KOPCETil, OKbIPMAaHHBIH Ha3apblH ayjapy kepek. TakpIpblm
KBICKA 9pi aKMaparThIK, )kaproaap MeH Ha3zBaHue DOKHO ObITh KpaTKUM, HHOOPMATUBHBIM M HE COAEPXKAaTh JKAPTOHU3MOB WIIH
ab0peBuaTypachl3 XKa3bUTybl THIiC. TaKbIPBINTHIH OpTalia Y3bIHABIFBI 5-7 ce3 (keil skarmaiima 10-12 ce3). MakaiaHbIH TaKbIPHIObI
OpBbIC, Ka3aK )KoHE aFbUTIIBIH TiIAEpiHae Oepinyi kepek. TakpIpbin Kapanay mpuTTi Killli opinTepMeH, OeTTiH OpTachIMeH TericTeNeIi.

e Makana aBrop(J1ap)sl — aTbI-KOHIHIH OipiHII SpinTepi *KoHE Teri, )KYMBIC iCTeHTiH opHbI (adunnanus), Kana, MEMIICKET,
email — opbIC, Ka3aK JKOHE aFbUILIBIH TUTAEPIH/AE Ka3bUIaAbl. ABTOpIAap Typalbl aKmaparT KaabIIThl WIPUQTTI Kil opinTepMmeH
JKa3bUIbII, OETTIH OPTACHIH/IA TETiCTEe.

e Amnparna kesnemi 150 ce3 opbic, Ka3ak, aFbUIIIBIH TIIAEPIH/E Ka3bLIaIbl.

Amnparna kypsutbiMbiHa Keneci akmapar MIHIAETTI typae 60mys! kepek:

3eprTey TaKkbIpbIObI OOifbIHIIA KipicTie co3.

FrutbiMu 3epTTeyIiH MaKcaThl, HETi3ri OaFBITTaphl MEH HACSIIAPHI.

JKYMBICTBIH FBUIBIMHU XKOHE MPAKTHKAIBIK MaHBI3bUIBIFGI OOHBIHINA KbICKA AKIAPAT.

3eprrey aaicTeMeci OOMbIHIIA KbICKA aKIapaT.

FoutbiMu 3epTTeYAiH HEri3ri HOTHIKENepi, Tanaay )KOHE TYKbIPbIMAAMA.

JKyprisinreH 3epTTey KYMbICHIHBIH MaHbI3ABLIBIFI (aTAJIFAH KYMBICTBIH FBUIBIMHBIH COIKEC caachlHa CHII3reH ylieci)
JKYMBIC KOPBITBIH/ABICHIHBIH TIPAKTUKAIIBIK MAHBI3/IbUIBIFBI.

Kint ce3aep/ce3 Tipkectepi — opbic, Kazak, aFbUILIBIH TUTAEPiHAE 3-5 cO3 apasbIFbIH/A.

Keneci 6em (scana oem):

e Kipicre keneciae 6epiireH Heri3ri NeMeHTTepIeH Typabl:

e TaHjanraH TakbIPHINTBIH HETi3AEMECi; TAKBIPBII O3€KTLIIri MeH 3eprTey mpobneManapbl. TaHJaaFaH TaKbIPHIITHIH
HeTi3/leMeCiH/e a/BIHFbl 3EPTTeYIIUIepAiH TaKiprOenepi Heri3iHae MpoONeManblK >KaraailblH (3epTTey IKYMBICTapPBIHBIH
JKOKTBIFBI, )KaHa 3ePTTEY HbICAHBIHBIH Maii/ia OOJIFaHbI XoHE T.0.). 0ap eKeHIri aifThuia(bl. TaKbIPBINTBHIH ©3€KTINIr aTalIFaH 3epTTey
HBICAaHBIHBIH KOMBUIFAH CYPAaKTapFa TOJBIK JKayanTapIblH OOJIMaraH Karaaiia, TaKbIPBINTHIH TEOPUSIIBIK XKOHE NPAKTHKAIBIK
MaHbI3bUIBIFBI ADPKBUIBI AQJISIICHII JKaJIblFa OPTaK My/UIE apKbUIbl aHBIKTAJIA/IbI.

® JKyMBICTBIH HBICAHBIH, [TOHIH, MAKCATTAPBIH, MIHASTTEPiH, TICUIACPIH, SAICTEpP, TUIOTE3aChIH aHBIKTAY. 3epTTEY/IiH MaKCaThI
TE3UCTI JNeNACYMEH, SIFHU 3€pPTTey TAaKbIPBHIObIH aBTOP TAHJaFaH aCIEKTIMEH KOpCceTyMeH OaiIaHbICTHI.

e Marepuan MeH 9JIiCTep — MaTepHanaap MEH KYMbIC OapbICHIHBIH CHIIATTaMAChIHAH, COHa-aK KOJJIaHbUIATBIH 9iCTePAiH
TOJIBIK CHITATTAMAChIHAH TYPYBI KEpeK

e 3epTTey MaTepHaJIbIHBIH CHIIATTAMAChl OHBIH CalajblK JKOHE CaH/BIK KOPIHICIH KaMTHABL. MarepHaablH CHIaTTaMachl —
TYXKBIPBIMIAP MEH 3epTTey dICTepPiHiH CEHIMIUTITIH aHBIKTAHTBIH (hakTOpIapAbIH Oipi.

e By Gemimze mpobieMaHbIH Kajail 3epTTeNIreHi CUMaTTanaasl: OYpbIH JKapHsIaHFaH paciMaeynepai KaiTaramai erkeii-
Terkeitep akmapar Oepineni; Marepuangap MeH 9icTepli KoJjlaHy Ke3iHIe MIHIETTiI Typje €HTI3iIreH KaHaJbIKTap apKbLIbl
’KaOMIBIKTHI ColikecTeHipyi (OaFaapaaManblK Kacakrama) jKoHe MaTepHalAapAblH CUIIaTTaMachl KOJIJaHbIIa bl

o FhutbIME 9J1icTeMe KelleciepieH TYPYbl KaxkeT:

- 3eprTey cypakrap(bl);

- aJiFa KOMJIbIFa runoresa (Te3uc);

- 3epTrTey Ke3eHaepi;

- 3epTTey omicTepi;
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- 3epTTey HOTHKelepi.

e OrebuerTepre IOy jkacay OeiiMiHIE — 3epTTey TaKbIPHIObI OOMBIHINA aFbBUIIIBIH TUTIHIE MIETEIIK aBTOPIAPIBIH
iprexi jkoHe jkaHa eHOekTep (kemiHze 15 »KyMbIc), onapabl FEUIBIMH YiIeCi TYPFBICHIHAH Talliay, COHJal-aK Ci3MiH MaKajaHbI3/ia
TOJBIKTHIPBIIFAH 3epPTTey KeMIIUTiKTepi Oepinesni.

e OKyMBICKa KaTBICHI )KOK KOIITET€H CLITeMelep liH O0IIybl HeMece Ci3/IiH XKeTICTIKTEPiHi3 TypalIbl, aJJbIHFbI )KYMbBICTapBIHBI3/bI
Kepcererin cinTemenepai kocyra BOJIMAIbI.

e Hormwxenep men Tankpuiay OeiiMiHAe CI3NIH 3epTTey HOTIKENISPIHI3 Taiaybl XKSHE TaJIKbLIaybsl Oepinexni. 3eprrey
OapbIChIH/IA aNIBIHFAH HOTIDKENIEP TypPasbl KOPBITHIHABI Oepy apKbUIBI HETi3ri MoHI alKelHAanaabsl. Byl MakagaHbIH MaHBI3IBI
OemimMepiniH Oipi OombIn caHaaabl. OHJIA )KYMBICHIHBI3IIBIH HOTHKEIICPIHIH TaJIay bl )KOHE aJIJIBIHFbI JKYMBICTAPMEH, TaJIayTIapMeH
JKOHE TY KBIPBIMIaMaJIapbIMEH CaJIbICTBIPY apKbUIBI COHKEC HOTHKENISP/Il TaKblIay Oepineni.

e KOpBITBIH/BI, TY)KBIPBIMAAMa — JKYMBICTBIH OCBHI KE3CHJET! HOTHKEJISPIH JKaIbUIAy KOHEe KOPHITHIHJBLIAY; aBTOp ajiFa
KOWFaH TY)KBIPHIMHBIH PACTHIFBIH JKOHE aJIBIHFAH HOTIDKENEpPAl €CKepe OTBIPHIN, FHUIBIMH OLTIMHIH ©3repyi Typaiibl aBTOPJIBIH
KOPBITBIHABICHH pacTay. KopbITEIHABI aOCTpakTiIi GoMaybl Kepek, oJiap/ibl YCHIHBICTap bl HEMECe OJIaH dpi JKacallaThIH XKYMBICTHI
CHIaTTail OTHIPHIN OeNrini Oip FRUIBIMU CallaJlaFbl 3epTTEY HOTHIKENIEPIH XKaIIbUIay YIIiH KOJIIaHy Kepek.

e KOpBITHIH/BIHEIH KYPBUIBIMBIHA KeJleci cypakTap Ooybl Kepek: 3epTTeyaiH MaKcaTTapbl MeH ajtictepi Kauaai? Hotmkenepi
Kaunail? Kannaii Tyxsipeivaap 6ap? 3epTTeMeHi eHrisy, KonJaHy IepcreKTHBaIapbl MeH MYMKIHAIKTepl KaH an?

e [lajinanansurran oneOueTTep Ti3iMi HeMece OMOIMOTrpadHsIIBIK Ti3iM JKapaThUIBICTAHY KOHE TeXHUKAIIBIK OAarbITTapFa KeM
nerenzie 10 araynapyaH )KoHe 2JISyMETTIK JKOHE I'yMaHHTApIIbIK OarbITTapra 15 araynapiaH TYpajbl, ajl aFbUIIIBIH TUTIHIET] KalIbl
araynap canbsl 50% -maH keMm Oonmaysl kepek. Erep cinremernep TisiMiHae KupwHIana Oepinren enoekrep Ooinca, ciitemenep
TI3IMIH €Ki HyCKaJla YChIHY Ka)keT: OIpiHIIici — TYNTHYCKa/[a, eKiHIIIC — pOMaHM3alMsUIaHFaH an(aBuTTe (TPaHCIUTEePaIis).

Pomanmzanusinanran oieOuerTep TiziMi Kenecizeld Ooiysl Kepek: aBrop (jap) (Tpanciutepanus — http:/www.translit.ru)
— (KaKmagarsl KbLT) — TPAaHCIUTEpAlMsUIaHFAaH HYCKAJarbl Makaja TaKbIPhIOB! [MakKasla TaKbIPHIOBIHBIH aFbUIIIBIH TUTIHIET]
ayzapMachl TOPT OYPBIIITHI JKaKilaza], OpbIc TUTIHAET! NEepeKKe3IiH araybl (TpaHCIUTepalus HeMmece Oap OosFaH jkaraaiiia
AFBUIIIBIH TUTIH/IE), MIBIFBIC IEPEKTEp aFbUIIILIH TUTIHAE Oeiriyieynep apKbUIbl JKa3bUIa Ibl.

Mpuicanwi: Gokhberg L., Kuznetsova T. (2011) Strategiya-2020: novye kontury rossiiskoi innovatsionnoi politiki [Strategy 2020:
New Outlines of Innovation Policy]. Foresight-Russia, vol. 5, no 4, pp. 8-30. Ilaliganansurran oneduerrep Ti3iMi andaBUTTIK
TOPTINTE JKOHE TEK MATIHTe ciiTeMe kacairaH sxymbicTap FAHA »xa3priambr.

e Opslc xaHe Kazak Tiaepingeri oneouerrep TiziMiHiH ctrni [OCT1-2003 «bubmorpadusibik sxa3ba. bubmmorpadusiibik
cunartama. JKamsl Tanantap jkoHe KypacThipy epexerepi» colikec xacananbl (BFCB TiziMiHe eHreH GachuibiMIapra KOWbLIATHIH
Tajam).

OJIeyMETTIK )KoHE I'yMaHUTapIIbIK OAaFbITTa pOMaHN3alMsUIaHFaH 9/1e0HeTTep Ti3IMiH, aFbUIIMIBIH TUTiHeT] (0acKa et TiTiH/eT )
nepekkesniep pacimaey cruii — American Psychological Association (http://www.apastyle.org/), >kapaTbUIbICTaHy ’KOHE TeXHUKAJIBIK
OarpiTka — Chicago Style (www.chicagomanualofstyle.org).

MBpicaisl:

Kiram:

1. Zadie Smith, Swing Time (New York: Penguin Press, 2016), 315-16.

2. Brian Grazer and Charles Fishman, A Curious Mind: The Secret to a Bigger Life (New York: Simon & Schuster, 2015), 12.

ZKypHaa makajacel

1. Susan Satterfield, “Livy and the Pax Deum,” Classical Philology 111, no. 2 (April 2016): 170.

2. Shao-Hsun Keng, Chun-Hung Lin, and Peter F. Orazem, “Expanding College Access in Taiwan, 1978-2014: Effects on
Graduate Quality and Income Inequality,” Journal of Human Capital 11, no. 1 (Spring 2017): 9-10, https://doi.org/10.1086/690235.

3. Peter LaSalle, “Conundrum: A Story about Reading,” New England Review38, no. 1 (2017): 95, Project MUSE.

Website maTepuaJibl

“Privacy Policy,” Privacy & Terms, Google, last modified April 17, 2017, https://www.google.com/policies/privacy/.

“About Yale: Yale Facts,” Yale University, accessed May 1, 2017, https://www.yale.edu/about-yale/yale-facts.

Katie Bouman, “How to Take a Picture of a Black Hole,” filmed November 2016 at TEDxBeaconStreet, Brookline, MA, video,
12:51, https://www.ted.com/talks/katic_ bouman_what does_a black hole look like

Bepinren Gemime ToMeHIETiIep i €CKepy KaXeT:

e TBUIBIMHBIH OCBHI callachHIA KOJIIAQHBUIATHIH JKOHE aBTOPABIH JKYMBICHI HETIi3/IeJITeH FBUIBIMH OachUIBIMIAp, aJBIHFBI
KaTaplibl 3¢PTTEY J/ICTEPIHEH JIoeKco3Iep KeATipiie .

e O3iHi3iH )KYMBICBIHBI3IAH JIOHEKCO3IEPIl KEJITIpY/i IaMajiaH ThIC KOJJaHYIaH ayJaaK OOJBIHbI3.

e Cinremenepni TMJ] / KCPO aBropnapbiHblH OachUIbIMAApbIHA [IaMagaH THIC KENTIpyAEH ayiaak OOJBIHBI3, JIEMIIK
TOKIPUOCHI KOJITAHBIHBI3.

e BuGnuorpadusuibk Ti3iMIe Makaia TaKbIPBIOs! OOMBIHINIA OENrili MeTeN ik aBTopIap MeH 3epTTeyIIiiep IIbIFapFaH ipreii
JKOHE €H MaHBI3/Ibl )KYMBICTAp OOIYBI KepeK.

OJIeyMETTIK XKOHE T'yMaHHTapJIbl OarbITTaFrbl MATIHIEP/E NOHEKCo3 KEeNTIPUIreH ciaTeMenep KYMBICTBIH OipiHINI aBTOPEI,
IIBIKKAH JKBUIBL: OeT HeMip(iep)i »kakma iminne kepcerinin Oepineni. Mbicansl, (3anecckuit 1991: 25). Onebuerrep TiziMiHzIe
6ip aBTOPABIH Oip JKBUIAA )KAPBIK KOPIeH OlpHeIIe )KYMBICHI KeITIPUIreH JKaFaaiia, MIBIKKAaH JKbUIIBIH TYCBIHA «@», «O» jkoHe T.0.
opinrepai Kockl a3y kepek. Meicaisl, (Cagyosa, 2001a: 15), (Caxyosa, 20016, 22). XKapaTbuisicTany OarbITHIH/IAFBI MaKaJlaJlap/ia
ciremeniep cuITeMe JKacalFaH JKYMBICTAapIbIH MaKajla MOTIHIHIE Ke3[eCeTiH Ke3eHiHe OailaHbICTBI HOMIPJIEHIN TiK jKakKiiaaa
Oepineni.
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Undopmanus 1Jisi aBTOPOB

ITy6nukanust marepuainoB B «Becranke KasHY. Cepun reorpaduueckoit» ocymiecTsisiercs ¢ ucrnoib3oBaninem Open Journal
System, cHcTeMbI OHJIAITH-110/1a4H1 ¥ SKCHEPTHOH OLIEHKHU. PerucTparys u aBropu3aliys 10CTyIHbI B pasaene OTipaBKa MaTepHaIoB.

ABTOp U151l KOPPECTIOHACHIIMU 0053aH MPEIOCTaBUTh COPOBOAUTEIBHOE MMCHMO Ha ITyOIMKAIMIO B JKypHAJIE.

TpedoBanus k 0OpMJICHHIO CTATBH:

e PenakiMOHHAs KOJUIETMSl NPMHMMAET paHee HEONyOJMKOBAHHBIC CTAaThbH 10 HAyYHBIM HANpaBICHHAM XKypHaia. CraTbs
MPEe/ICTaBIseTCs B NeKTpoHHOM (opmare (B ¢opmarax .doc, .docx, .rtf) TOJIBKO nocpenctsom ee 3arpy3ku uepe3 QyHKIMOHAT
caiira xypHaina (Open Journal System).

e Kermps mpudra — 12 (aHHOTAWMS, KITIOYEBbIE cl0Ba, nuteparypa — 10, texct Tabnui — 9-11), mpudt — Times New Roman,
BBbIPAaBHUBAHHUE — 110 [IUPHHE TEKCTa, MHTEPBAJ — OJIMHAPHBIH, a03a1Hbli oTcTyn — 0,8 cM, 1ONs: BepXHee U HIKHEe — 2 CM, JIEBOe
U TIpaBoe — 2 CM.

e PucyHkH, TaONUIBI, TpaQUKK, AUATPAMMBI U JIp. TPEACTABISAIOTCS HEMOCPEICTBEHHO B TEKCTE € YKa3aHUEM HyMepaluu u
3armtaBus (Hampuwmep, Puc. 1 — Ha3Banue pucynka). KoandectBo pucyHkoB, Tabnuil, TpadukoB U AUarpaMM He JOJDKHO MPEBbIIIATh
20% ot Bcero oObema cTaThH (B HEKOTOPBIX ciaydasix 10 30%).

e OOweMm crarhi (0e3 yuera Ha3BaHUs, CBeleHUIT 00 aBTOpax, aHHOTAIMHU, KIIOYEBBIX CJIOB, OMOIHOrpaduuecKkoro CrucKa)
JOJDKeH cocTaBmATh He MeHee 3 000 cioB u He npesbimars 7 000 cioB A1 cONMOTyMaHUTApHbIX HanpasneHui, u 1 500-7 000 cios
JUIsL €CTECTBEHHOHAYYHBIX M TEXHUYECKUX HAIPABICHUH.

e Agropsl B OBA3ATEJIbBHOM mnopsake DOMKHBI yKa3aTh B CONPOBOAUTENHHOM MUCbMe B cucteMe Open Journal System
unu Editorial Manager o ToM, 4To HampasisieMasi CTaThs/pyKOIUCH HUT/IC paHee He MyOIMKoBaNach, M 4TO B CTaThe OTCYTCTBYIOT
3aMMCTBOBAaHHBIE (PPArMEHTHI TEKCTA U3 IPYyTUX padboT 0e3 CChUIOK Ha HUX.

CTpyKTypa cTaThbu:

Ilepsaa cmpanuya:

IepBas ctpoka — MPHTU (PyGpukartop ecTh B OTKPBITOM J0CTYIIE OHIaitH http://grnti.ru/ vy, aBTOPbI TaK e MOTYT MMOJTyYHUTh
Kox MPHTU B 6ubnuoreke), BBIpaBHUBAHUE — I10 JIEBOMY Kparo, IPUDT — MOTYKUPHBIH.

HasBanue ctarby (3aroioBOK) JOKHO OTPaKkaTh CYTh M COAEP)KaHHE CTaThU M NPHBIICKAaTh BHUMaHue uurtaress. Hassanue
JIOJDKHO OBITH KpaTKUM, HH(GOPMATHBHBIM U HE COAEPIKaTh KAPTOHU3MOB HIH ab0peBuaryp. OnTuManbHast JUIMHA 3arojloBkKa — 5-7
ci10B (B HEKOTOPbIX ciaydasx 10-12 cno). HazBanue craTbu ITOKHO OBITH MPEACTABIEHO HA PYyCCKOM, KA3aXCKOM M aHIIIMICKOM
A3bIKkax. Ha3BaHue cTaTbu MPECTABISETCS MOy KUPHBIM MIPU(TOM CTPOUHBIMU OyKBaMH, BHIDABHUBAHHE — 110 LICHTPY.

e ABTOp(BI) CTaTbU — C YKa3aHHUEM MMEHH U (DaMUINH, YYEHOH CTENEHH, YYCHOTO 3BaHUS, 3aHUMAEMOH JOIDKHOCTH, MECTa
paboTbl, TOpos, CTpaHa, KOHTAKTHBIN TenedoH, email. CBeneHus 00 aBTOpax MPEACTABISIOTCS OOBIYHBIM IMIPUPTOM CTPOUHBIMH
OyKBaMmHM, BBIPaBHHUBaHHUE — I10 LICHTPY.

e AHHoTanus o0bemMoM 150-300 c10B Ha PyCCKOM, Ka3aXCKOM M aHITIMACKOM SI3bIKAX.

CrpykTypa anHoTauuu BkiatoyaeT B ceds cnenyronie OBSA3ATEJIbHBIE myHKThI:

BcerynuTensHOE CI0BO O TeME HCCIEI0BaHuS.

Llenb, OCHOBHbBIEC HANIPABICHHS U WJICH HAYYHOTO MCCIIEIOBAHMSI.

Kparkoe onucanne HayqyHOU 1 MPaKTHYECKON 3HAYUMOCTH PabOThI.

Kparkoe onucanne METOA0I0THU HCCIIETOBAHNUS.

OCHOBHBIE Pe3yJIbTaThl U aHAJIN3, BHIBOJBI HCCIIEI0BATEIBCKOI PAOOTBHI.

LleHHOCTb IPOBEAECHHOTO UCCIIEJOBAaHNS (BHECEHHBIN BKJIa]] JaHHOW pabOThI B COOTBETCTBYIOIIYIO 00JIaCTh 3HAHUH).
ITpakTHYecKOe 3HAYCHHE UTOTOB PAOOTHI.

KitoueBble Cl10Ba/CII0BOCOYETAHUS — KOJIMUECTBOM 3-5 Ha PYCCKOM, Ka3aXCKOM M aHIJIMHCKOM SI3bIKax.

JlaHHbBIC B Ha4ase CTaTby (Ha3BaHME, aBTOPbI, a0CTPaK, KIFOUEBbIE CJI0BA) JAIOTCS HA s3bIKe OpUrHHANA. [laee cieayer Ta xe
nHpopmarms (6e3 MPHTU) Ha anmniickoM si3bike. [I0TOM Ha Ka3aXCKOM HJIH PYCCKOM (3aBHCHT OT SI3bIKa OCHOBHO# CTaThH).

[ocnenyromas crpanuia (HoBast):

e Beeoenue cocmoum u3 ciedylouiux 0CHOGHBIX INEMEHMOG:

e (OO0ocHOBaHHE BBIOOpA TEMbI; aKTyaJlbHOCTh TEMbI MM MpoOieMbl. B o6ocHOBaHMM BBIOOpA TEeMbl Ha OCHOBE OMHMCAHUS
OIBITA MPEIIECTBEHHUKOB COO0IAeTCss O HAJINYUU MPOOIEMHOM CHTyannu (OTCYTCTBHE KaKMX-JTMOO HCCICAO0BAHUMH, MOSBICHUE
HOBOTO 00BEKTA U T.1.). AKTYaJIbHOCTb TEMBI OIpeiesIsieTCs O0IUM HHTEPECOM K H3YYEHHOCTH JAHHOTO 00BEKTa, HO OTCYTCTBHEM
HCYEPIIBIBAIOIINX OTBETOB HA MMEIOLINECS BOPOCHI, OHA JJOKA3bIBACTCS TEOPETUUESCKOM HIIH MPAKTHYECKONH 3HAYUMOCTBIO TEMBI.

e Ompezenenue oObekTa, MpeaMeTa, Leniei, 3aaad, METOAOB, MOAXOAO0B, THIOTE3bl M 3HaYeHWs Bamell padotbl. Llenb
UCCIIEJIOBAaHUS CBA3aHA C JIOKA3aTeIbCTBOM TE3MCA, TO €CTh IPEACTABICHHEM IPEIMEeTa MCCIIEOBAHUSA B M30PAHHOM aBTOPOM
acrekTe.

e Marepran 1 MeToabl — JODKHBI COCTOSTH M3 OINMCAHMS MATEPHANOB M Xoza PabOThI, a TAKXKE IOJIHOTO OIHUCAHUS
UCIIOJIb30BaHHBIX METOJIOB.

XapakTepuCTHKa WM ONUCAHNE MaTepHalla UCCIIS0OBAHUS BKIIIOYAET €ro MPEACTABICHHE B KAYECTBEHHOM U KOJTMYECTBEHHOM
OTHOLICHNH. XapaKTepUCTHKA MaTepralia — OUH U3 (JaKTOPOB, OMPEEIISAIONIMIT TOCTOBEPHOCT BBIBOJJOB M METOJIOB MCCIIEIOBAHMSI.

B sTom pazznene onuckiBaeTcs, Kak mpodiema Obuia n3ydeHa: noapooHas nHdopmaius 6e3 moBTOPEeHUs paHee Oy OIMKOBAHHBIX
YCTaHOBJIEHHBIX MPOIIELYP; UCIIONIb3yeTCs MACHTH(UKALNSA 000py10BaHUs (TPOrPaMMHOTO 00eCIIeYeHNs ) ¥ ONIMCAHUE MaTepPUaIoB,
¢ 00s3aTeNbHBIM BHECEHHEM HOBH3HBI IIPH HCIIOIb30BAHHN MaTePUaIOB H METOIOB.

HayuHas MeToJI0JI0THs IOJDKHA BKJIIOYATh B Ce0s:

- HCCNeIOBATENbCKUI BONMPOC(-bl);

- BBIIBUTAEMYIO THIIOTE3Y (Te3HC);
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- dTalbl UCCIEJOBAHMUS;

- METOJIbl UCCIICIOBaHNUS;

- pe3yJbTaThl UCCIICIOBAHMSL.

e B cexuunu 0030p JIUTEpATyphl — JODKHEI OBITH OXBAadeHBI (pyHIAMEHTAJIbHBIE U HOBBIC TPY/BI 110 UCCIIENLYyeMOH TeMaTHKe
3apy0eKHBIX aBTOPOB Ha aHIJIMICKOM sI3bIKE (HE MeHee 15 Tpy/IoB), aHAJIN3 JaHHBIX TPYAOB C TOUKH 3PEHHs UX HayYHOTO BKJIAJa, a
TaKOKe MpoOeJIbl B HCCIIEI0BAHIHN, KOTOpBIe BB omonHsere B cBoel crarbe.

HEJOIIYCTUMO Hanuyre MHOXXECTBA CCHUIOK, HE MMEIOIINX OTHOUIEHHS K paboTe, WIIM HEYMECTHBIE CYXX/JICHUS O BaIINX
COOCTBEHHBIX JOCTI)KEHUSIX, CCBIIKH Ha Bamm npexasiaymye paboTs.

e B paspene Pesynbrarer u O0cykIeHIE — IPUBOAUTCS aHAIM3 M 00CYKIEHHE MOITyYeHHBIX BAMHU PE3yJIbTaTOB NCCIIET0BAHHSI.
[IpuBoasTCcs BBIBOAY 10 HMOJYYEHHBIM B XOJI€ MCCIIE[OBAHUS pe3ylbraraM, PacKpbIBACTCSl OCHOBHAs CyTb. I 9TO OIUH U3 caMbIx
Ba)KHBIX pa3/]elioB CTaThbH. B HeM HEOOXOIMMO IPOBECTH aHAIN3 PE3yJIbTaTOB CBOEH pabOTHI M 0OCYXkJEHHE COOTBETCTBYIOIIMX
PE3yJIbTaToOB B CPABHEHHUH C HPEIBIIYIIMMH pabOTaMH, aHAIN3aMH U BEIBOJIAMH.

e 3axioyeHue, BBIBOABI — 00OOIIEHHE W IOJBEJCHUE WTOrOB pabOTHI HA JIAHHOM OTare; MOATBEPXKJCHHE HCTHHHOCTH
BBIZIBUTAeMOTO YTBEP KICHHS, BHICKA3aHHOT'O aBTOPOM, U 3aKJII0OUEHHE aBTOPA 00 N3MEHEHNH HayYHOTO 3HAHHS C y4ETOM MOJTyYeHHBIX
pe3yibTaToB. BBIBOABI HE JODKHBI OBITH aOCTPAKTHBIMH, OHU JOJDKHBI OBITH HCIIOJB30BAaHBI JUIsi OOOOIIEHHS PEe3yNIbTaToB
WCCIIE/IOBAHMS B TOH WJIM MHOW HAayYHOH 00JIacTH, C ONMMCAHHEM IIPEJUIOKEHHI MIIM BO3MOXKHOCTEH NalbHEeHIIe padoThL.

CTpyKTypa 3aKIF0UeHUs JOJDKHA COAEPKaTh CIIeAyIoIue Bopochl: KakoBel Lienu 1 MeTo/ibl ucciieioBanus? Kakue pesynsrarsl
norydensl? KakoBbl BBIBO/IbI? KaKOBBI EPCIIEKTUBEI X BO3MOXKHOCTH BHEAPEHHS, IPUMEHEHUsI pa3paboTKu?

e Cnucok HCHOJIL3YyeMOii JuTepaTrypshl, Wi bubnnorpapuyeckuii CHHCOK COCTOMT M3 HE MeHee 15 HauMEHOBaHMIA
JHUTEepaTypsl, 1 13 HUX 50% Ha aHIIMHCKOM sI3bIKe. B cilydae Hannuus B CIIUCKe JINTEPaTyphl padoT, MPEICTaBICHHBIX Ha KUPHUILIALE,
HE0O0XO/IMMO IIPEICTABUTh CIIMCOK JINTEPATyPhI B IBYX BAPHAHTAX: IIEPBBIIf — B OPUTHHAJIE, BTOPOH — POMaHH3HPOBAHHEIM aI(haBUTOM
(TpaHcIHTEpaIyIs).

PomaHM3MpOBaHHBIN CIUCOK JINTEPATYPhI JOJDKSH BRIISIETH B CIISIYIOIIEM BUJe: aBTOp(-bl) (TpaHciauTepanust — http://www.
translit.ru) — (Tog B KPYyIJIBIX CKOOKax)—Ha3BaHWE CTaThbH B TPAHCIMTEPHPOBAHHOM BapUaHTE [IIepeBOJ Ha3BaHMs CTaThbH Ha
AQHIIMICKAUIT S3bIK B KBaJPATHBIX CKOOKAX |, Ha3BaHHE PYCCKOS3BIYHOTO MCTOUHHKA (TpaHCIHTepanysl, JIN00 aHNINICKOe Ha3BaHHE —
€CJIM €CTh), BHIXOJHbIE JAaHHBIE C 0003HAYEHUSIMH Ha aHIJINHCKOM SI3BIKE.

Hanpumep: Gokhberg L., Kuznetsova T. (2011) Strategiya-2020: novye kontury rossiiskoi innovatsionnoi politiki [Strategy
2020: New Outlines of Innovation Policy]. Foresight-Russia, vol. 5, no 4, pp. 8-30. Cnucok JuTeparypsl IpeacTaBiIseTcs B
angasutaoM ropsiake, 1 TOJIBKO Te paboTbl, KOTOpbIE IUTHPYIOTCS B TEKCTE.

Cruib oopMIIEHHsT CIHCKA JTUTEPaTyphl Ha PyCCKOM M Ka3axckoM si3bike cortacHo [OCT 7.1-2003 «bubmmorpaduueckas
3anuch. bubimorpaduueckoe onmcanue. OOmpe TpeOOBaHMS M NpaBUIa COCTABICHUs» (TpeOOBaHHME K M3IAHUSIM, BXOISIINX B
nepeuens KKCOH).

Cruib odopmienyss PoMaHU3HPOBaHHOTO CIMCKA JIUTEPATYPHI, @ TAK)KE NCTOYHUKOB HA aHIIUICKOM (APYroM HHOCTPAHHOM)
s3bike — Chicago Style (www.chicagomanualofstyle.org).

B oannom pazoene neodxooumo yuecmo:

e [[uTHpylOoTCS OCHOBHBIC HAay4HBIC ITyOJMKAIMH, NEpeOBbIE METOABI MCCIENOBAHMS, KOTOPHIE IPHMEHSIOTCS B JIAHHOM
00JIacTH HayKH U Ha KOTOPBIX OCHOBaHa paboTa aBTopa.

e l30eraiiTe Ype3MEepPHBIX CAMOIIUTHPOBAHUH.

e JI30eraiiTe upe3aMepHBIX CChUIOK Ha ImyOnukaryun aropoB CHI/CCCP, ucnone3yiite MUPOBOH OIIBIT.

e BubGnuorpaduyeckuil CIMCOK JOIDKEH COJepKaTh (yHAaMEHTaJIbHbIE M HanOoliee aKTyalbHbIe TPY/IbI, OIyOIMKOBAaHHBIE
W3BECTHBIMU 3apyOe)KHBIMH aBTOPAMHU M HCCIISIOBATEISIMH 110 TEME CTaThH.

e CChUIKH Ha IIUTHPYeMble pabOTHI B TEKCTE JAIOTCS B CKOOKAX, ¢ yKa3aHHEM IIEPBOTO aBTopa paboThl, TOJ] H3JaHus: HOMEp
crpanur(-e1). Hanmpumep, (3anecckuii, 1991: 25). B cinydae, Hanmu4us B CIIMCKE JINTEPATyphl HECKOJIBKUX pabOT OHOTO U TOTO ke
aBTOpA, U3/IaHHBIX B OJIMH I'OJI, TO JIOTIOHUTENILHO K IOy M3laHus 1obaBiseTcs OykBa «a», «o» u T.1. Hanpumep, (Camyosa, 2001a:
15), (Canyosa, 20016, 22).

B ci1yuae HecOOTBETCTBHSA CTAThU TPEOOBAHHAM, PEIKOJLICTHsI BIPaBe e¢ 0TKJIOHUTb.
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