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THE CONTENT OF HEAVY METALS IN THE SOIL
OF CENTRAL KAZAKHSTAN

Abstract. Heavy metal pollution of the environment of urbanized areas
has a negative impact on the environment and human health. The whole
life of mankind is connected with this soil. Soil is the main component
of agricultural production. There are various fertilizers that increase soil
fertility. The article provides comparative data on the content of such heavy
metals as chromium, zinc and lead for 2019 and 2020 in several cities of
the Akmola region. Heavy metals, as a special group of elements, exceed
the background in their high concentrations due to their toxic effects on
living organisms. This problem is urgent, as more pollution objects are now
becoming available. Heavy metals entry into the environment is related to
active human activity. Intensive industrial and agricultural use of natural
resources has led to significant changes in the biochemical cycles of many
of them. Their main sources are industry, motor vehicles, boiler rooms,
waste incinerators and agricultural production. Industrial enterprises,
roads, railway tracks, landfills, residential buildings and other facilities are
adversely affected. The study of soil for heavy metals is of great practical
importance. Since heavy metals may be negative, their content should be
included in the MPC. The findings can form the basis for monitoring studies
and integrated land cover assessment. The results of the study can also serve
as a basis for a plan of work to reduce the concentration of heavy metals.
Technogenic pressure has an impact on all soil components and especially
on such important indicators of fertility and sustainability of lands as organic
matter and microorganisms. Technogenic pressure has an impact on all soil
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components and especially on such important indicators of fertility and
sustainability of lands as organic matter and microorganisms. At the same
time, the mechanisms of soil contamination with heavy metals are still
insufficiently studied, since there were no reliable control methods. At the
same time, the mechanisms of soil contamination with heavy metals are still
insufficiently studied, since there were no reliable control methods. One of
the urgent tasks in soil science is to study the mechanisms of interaction of
soil with heavy metals. This will help in the development of reliable methods
for monitoring and assessing the level of pollution.
Key words: heavy metals, pollutants, ecology, environment.

E. burmanoB*, A. AG:xkaJienos, JI. bBoaycnaeBa

JL.H. I'ymunes arsiagarsl Eypasust yITTBIK YHUBEPCHUTETI,
Acrana, Ka3akcraH.
E-mail: yertasbey@gmail.com

OPTAJIBIK KASAKCTAH TOIIBIPAFBIHIAYBI AYbBIP
METAJIJAPABIH MOJILIEPI

AHHOTanusl. YpOaHu3alusiaHFaH alMaKTapAblH KOpIIaraH OpPTaHbBIH
aybIp METAJIIAPMEH JIACTaHYbl KOpIIaFraH OpTara jKOHE aJjaM JCHCAYIIbIFbIHA
Kepi ocepiH Turizeni. ApaM3arTblH OYKUT eMipl OChl TONBIPAKIIECH
OaiinanpicThl. TOMBIpaK aybUIIIAPYAIIbUIBIFBI OHIIPICIHIH HETI3T1 KypaMbl
Oonbin  TaObuTanbl. TONBIPAKTHIH KYHAPJBIFBIH apTTBIPATbIH op TYpIi
ThIHAUTHIIITAp O6ap. Makanana AKMouia OOIBICEIHBIH OipHEIIe KajlaiapbiHaa
XPOM, MBIPBIIII 3K9HE KOPFAChIH CUSAKTBI aybIp MeTanaapabiy 2019 xone 2020
KBUIIAPAAFI KYPaMBbI TYPaJibl CAJILICTHIPMAJIbl IEPEKTEP KEeATIPIAreH. AybIp
MeTaJap MIEMEHTTEPIIH epeKIle TOObI PETIH/IE Tipl OPraHU3M/IEPTe YBITTHI
ocep eTyiHIH apKachIHJA YKOFaphl KOHIICHTpaIrwsaa (OHHAH achIl TYCEI.
Taburu pecypcrapabl KapKbIH/IbI ©HEPKACINTIK JKOHE aybUIIapyaIlbuIbIK
naijanaHy — ONapiAblH  KOMNUIUNTiHIH  OMOXMMHUSJBIK  LUKIJIEPiHJIE
auTapibIKTail e3repicrepre okeni. OnapablH HETi3r Ke37epl — aBTOKOMIK,
Ka3aHIbIK, KOKBIC IIBIFAPATBIH 3aybITTAp KOHE aybUIIIAPYaIIbUIBIK
OHIIPICTIK Ko31epi. OHEPKACINTIK KACIMOPBIHIAP, XKOJIAap, TeMipxKoiaap,
MOJIUTOH/IAp, TYPFBIH Yilliep jkoHe Oacka J1a OOBEeKTiIep KOJaich3 acep
ereai. TexHoreHaiKk 6acy TOMBIPAKTHIH OapibIK KOMIIOHEHTTEpIHE, ocipece
OpPTaHUKAJIBIK 3aTTap MEH MHUKPOOPTaHM3MJEDP CHSKTHI KYHApJIBUIBIK
NIEH JKEPJiH TYPaKThUIBIFBIHBIH MaHBI3bl KOPCETKIIITEpPIHE acep eTei.
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CoHBIMEH Kartap, 9Jli KYHTe JICHiH TONBIPAKTHIH aybIp METAAAPMEH JIACTaHY
MEXaHU3M/IEP1 )KAKChI 3ePTTEIIMETEH, OUTKEH1 OaKbUIAYIbIH CEHIMII 9/1iCTep1
OosraH KOK. TOmBIpaKTaFkl ayblp METAIAP/IbI KOHE 3USHIIBI JIIEMEHTTEP/I1
aHBIKTAY YIIIiH 3€PTTEY/iH IPAKTUKAIBIK MaHbI3bI 30, ce0e01 aybIp MeTasaap
Tepic 00Mybl MYMKiH OoiFaHbIKTaH, onapabiH kenemi IPK-nan acnays
KepeK. AJIBIHFaH HOTIDKENIEP/i TOIBIPAK >KaMBUIFBICBIH MOHHTOPHHITIK
3epTTeyaepi MEH KelIeH i Oaranay/IblH HeTi31 peTiHae KoygaHyra 0oJiabl.
CoHbIMEH KaTap ayblp MeETaJJapAblH KOHIICHTPAIMAICHIH TOMEHACTY
OOMBIHIIIA J)KYMBIC JKOCIIapbIHA HET13 00Ja anajbl.

Tyilin ce3aep: ayblp MeTangap, JacTayllbl 3aTTap, YKOJOTHs, KOpIIaraH
opTa.

E. butmanoB*, A. Ad:kaJesnios, JI. boirycnaesa

EBpasuiickuii HannoHaabHbI yHUBepcuTeT uMenu JI.H. I'ymunesa,
Acrana, Ka3zaxcran.
E-mail: yertasbey@gmail.com

COIAEPKXAHUE TAXKEJIBIX METAJIJIOB B IIOYBAX
HEHTPAJIBHOI'O KASAXCTAHA

AHHOTaIUs1. 3arps3HCHUE OKPYXKAIOIMIEH cpenbl ypOaHM3UPOBAHHBIX
TEPPUTOPUH TSAKEIBIMUA METAJUIAMUA OTPULATENIBHO CKA3bIBACTCSA HA OKPY-
YKAIOIIEH cpeie U 30poBbe uesioBeka. C Mo4YBOil CBsi3aHa BCS JKU3Hb YEII0-
BeuecTBa. IlouBa SBISETCS OCHOBHBLIM COCTAaBOM CEJIbCKOXO3SHCTBEHHOIO
npou3BoicTBa. CyIlIECTBYIOT TAK)KE pa3INuHbIC yI0OPEHUs, KOTOPBIEC TTOBBI-
Iar0T HJIO,Z[OpO,Z[I/Ie IIOYBBI. B CTaTrbe HpI/IBCI[eHLI CpaBHI/ITCHLHLIe JAaHHBIC
M0 COACPIKAHUIO TAKUX TSKEJBIX METALIOB, KAaK XpOM, IIMHK M CBHHEII, 32
2019 u 2020 rogsl B HECKOJIBKUX roponax AKMOJUHCKOW oOnactu. Tspke-
JIBIC METaJUTBI, KaK 0c0o0asi rpyIia 3JIEMEHTOB, MPEBBIMAIOT (JOH B CBOUX
BBICOKHX KOHL[GHTpaI_[I/IﬂX n3-3a UX TOKCHUYCCKOI'O BOSI[CP’ICTBHSI Ha KHUBBIC
opranusmbl. JTa npodieMa akTyajabHa, OCKOIbKY B HACTOSIIIEE BpeMsl CTa-
HOBUTCS JOCTYITHO BCe OoJibIlie OOBEKTOB 3arpsi3HeHus. [lomananue Tsoxe-
JIBIX METAJIJIOB B OKPY’KAIOIIYIO CPEAY CBA3aHO C aKTUBHOM JIEATETbHOCTHIO
YCJIOBCKA. I/IHTeHCI/IBHOC HpOMBIH_UIeHHOe n CGHLCKOXOSﬂﬁCTBGHHOe HncC-
MOJIb30BAaHUE MTPUPOTHBIX PECYPCOB MPUBEIO K 3HAYUTEIILHBIM U3MEHEHUSIM
B OMOXMMHYECKUX IHUKJIAX MHOTMX M3 HUX. IX OCHOBHBIMH MCTOYHHKAMU
SABJIAKOTCSA HpOMI)IHIJIeHHOCTI), aBTOTpaHCHopT, KOTCJIbHBIC, Mycopocncnra-
TEJbHBIE 3aBOJIbl M CEJICKOXO35HICTBEHHOE MPOoU3BOACTBO. Hebnaronpust-
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HOMY BO3JICHCTBHUIO MIOABEPralOTCs MPOMBIIICHHBIC TPEANPUATHS, TOPOTH,
KEJIE3HOOPOKHBIE MTyTH, CBAJIKU, KUJIbIE 3JaHUs U Jpyrue oobekThl. Tex-
HOT'€HHBII MPECCHUHI" OKA3bIBACT BJIMAHNEC HAa BCC KOMIIOHCHTEI ITIOYB U OCO-
6eHHO Ha TaKUC BAYKHBIC IMOKA3aTCIIN INIOAOPOAUS U yCTOfI‘-IHBOCTPI 3€MCJIb
KaK OPraHUYEeCKOe BEIECTBO U MUKpOOpraHusMsel. [Ipu 3ToM 10 cux mop
MEXaHU3MbI 3arpsI3HEHUS TOUBbI TSKEJIBIMU METaJIaMU HEJJOCTATOYHO U3Y-
YCHBI, ITIOCKOJIbKY HC OBLI0 HaACKHBIX MCTOAOB KOHTPOJIA. I/I3yquHe IIOYBBI
Ha HaJIM4YUEC TAXKEIIbIX METAJIJIOB UMECT 6OJIBI_HOC MMPAKTUYCCKOC 3HAYCHUC,
MTOCKOJIBbKY TSXKEJbIe METAJUIbl MOTYT OBITh OTPUIIATEILHBIMU, UX COJIEPKa-
HUe A0HKHO ObITh BKTFOUeHO B [1JIK. [lomydennbie pe3ynbTraTbl MOTYT JI€Ub
B OCHOBY MOHHTOPHHIOBBIX I/ICCJICIIOBaHI/Iﬁ U KOMILIEKCHOU OLCHKU I10Y-
BCHHOI'O IIOKPOBA. PCSyJ'H:TaTLI HCCJICAOBAHUA TAKIKEC MOT'YT ITIOCIYKUTb OC-
HOBOM 14 TJ1aHa paboT MO0 CHIKEHUIO KOHILIEHTPAIMH TSKEIbIX METaJIOB.

KuroueBble cJjioBa: TsDKenIble MeTasllbl, 3arps3HUTENH, SKOJOTHS,
OKpy’Karolllas cpefa.

Introduction. At present, the release of heavy metals into the environment
is not only natural, but also anthropogenic. These include industrial waste,
mining, transport, production of non-ferrous and ferrous metals, the
indiscriminate use of fertilizers containing heavy metals, thermal power
plants (TPPs) or general urbanization. Many heavy metals, including lead,
cadmium, chromium, nickel, and mercury, are toxic. According to scientists,
cadmium and lead are ubiquitous and belong to the first class in terms of
exposure. Any amount of these elements is very dangerous for the human
body and leads to various metabolic disorders in living organisms. MGF has
shown diverse effects such as antioxidant, antiapoptotic, radical scavenging,
and chelating properties. The extraction and recovery of these valuable
metals has significant importance (Naraki et al., 2020:68).

Insignificant variation of the heavy metals was observed amidst the three
reaches of the reservoir except for HM which showed a significant difference.
Since many heavy metals impart toxicity in one or other way, they must be
constantly monitored to prevent fatalities and ecological disasters (Dipak
et al., 2020:13). The ratios between non-carcinogenic average daily dose
(ADD) of whole wheat flour and wheat flour consumption ranged from
1.06 to 3.76, with Pb having the greatest values compared to other metals.
The best fit kinetic model varied among the metals. Environmental factors
or heavy metals, such as effectively cooperate in bryophyte distribution.
Floodplains downstream of urban catchments are sinks for potentially toxic
trace elements.

Studies of flue exhaust gases from fuel combustion plants show that in
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their composition the main air pollutants are carbon oxides (up to 50%),
sulfur oxides (up to 20 percent), nitrogen oxides (up to 6-8%), hydrocarbons
(up to 5-20%), soot, oxides and derivatives of mineral inclusions and im-
purities of hydrocarbon fuels (Babatunde O et al., 2020:24). Together with
the exhaust, exhaust and exhaust gases, about 60-80 percent of all the heat
received during the combustion of hydrocarbon fuel is discharged into the
atmosphere in the form of hot gases and heated water, which also leads to
thermal pollution of the atmosphere. In addition, emissions are divided into
unorganized, entering the atmosphere as non-directional gas flows as a result
of technical problems of the equipment, and organized - coming through
specially constructed plants, which is economically profitable and environ-
mentally safe. The pollutants themselves can also be divided into several
classes: local, having a short life, and characteristic of a small territory, but
nevertheless the most common, regional - spread within the region, and pos-
sess a little big term of life. Non-conserved pollutants are volatile, constant-
ly subject to physical and chemical processes, and can be converted to other
substances, both more and less toxic (Nigam et al., 2020:68).

Similar phenomena are known for silver. When heated in air, it also
dissolves oxygen. If you then heat it in hydrogen above 500 C, bubbles
appear in it or it loses its plasticity. The mechanism of this phenomenon is
similar to the mechanism of copper hydrogen disease. Silver, not containing
oxygen, being kept at 850 C in a hydrogen atmosphere for 1h, does not
embitter and does not collapse. Part of the dissolved hydrogen evaporates
before oxygen diffuses into silver, so the degree of destruction decreases.
Gold and platinum are not subject to destruction when heated in hydrogen,
since oxygen is practically insoluble in them (Kelly et al., 2020:483). The
presence of lead in the exhaust of automobile engines makes them the most
serious sources of environmental pollution by lead. An antiknock agent —
tetra methyl- or tetraethyl lead — has been added to most gasoline since 1923
in an amount of 80 mg. When the car moves from 25 to 75% of this lead,
depending on traffic conditions, is released into the atmosphere. Although
the bulk of it is deposited on the ground, a significant amount of this pollutant
can also be contained in the air. Of particular danger to humans and the
environment are lead and its compounds contained in gas emissions from
automobiles. Lead compounds, mainly tetracthyl lead (TPP), are added to
gasoline to increase octane performance (Liping et al., 2020:76).

The burning of fossil fuels such as coal, oil and natural gas is the main
cause of anthropogenic CO2 emissions as well as deforestation.

The purpose of work is identifying the content of hazardous elements
and metals in Central Kazakhstan’s soil.
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Research material and methods. The object of the study is the content
of heavy metals in the soil of the cities of Akmola region such as Kokshetau
and Shchuchinsk, as well as the ratio of the content in 2020 to 2019.
Heavy metals such as chromium, lead, zinc and cadmium were sampled
(Tuomikoski et al., 2020:5).

Experts note that it is these three factors that contribute to a high and very
high level of atmospheric air pollution in settlements with such pollutants as
nitrogen dioxide, carbon monoxide, sulfur dioxide, formaldehyde, hydrogen
sulfide, suspended particles, phenol, and ammonia. Let’s take a closer look
at these points:

1. Dispersion of emissions from industrial enterprises - the result of
production processes during the combustion of industrial products is the
entire list of harmful substances that cause high levels of air pollution.
Their dispersal in the air basin over the territory of settlements significantly
affects the atmospheric air quality of cities, suburbs and towns (Manara et
al., 2020:93).

2. Road congestion by urban transport - the multicomponent emissions
of gasoline and diesel fuel from vehicles is one of the main sources of air
pollution in settlements by nitrogen dioxide, carbon monoxide, and organic
substances, and high congestion of roads, even in cities with good ventilation.

3. Low ventilation of the atmospheric space of settlements - airborne
pollutants accumulate in the surface layer of the atmosphere and their
concentration remains at a very high level.

Carbon monoxide CO, as mentioned above, is formed by incomplete
combustion of carbon in the fuel. Similar formation occurs in the furnace
when the furnace shutter is closed too soon (until the coal is finally burned
(Bagova et al., 2021:5).

Result and discussion. The results of the study of the content of heavy
metals in the soils of the city of Kokshetau and the ratio of the content of
heavy metals in 2021 to 2020 are shown in Table 1.

Table 1 - Ratio of content of elements in Kokshetau city between 2019 — 2020.

Name of an | The average content of an element | The average content of an element in
element in 2019 (mg/kg) 2020 (mg/kg)

chromium 1.2-1.6 0.36-0.91

lead 15.8-31.5 15.2-28.2

zinc 0.8-1.9 03-12

cadmium 037-1.9 02-1.27
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Figure 1 - Ratio of content of elements in Kokshetau city between 2019 — 2020.

Exceeding the maximum permissible concentration was noted in the
glassworks for copper — 2.1 MPC.

The content of heavy metals in soil samples taken in Kokshetau is not
exceeded the norm (Picture 1). In the city of Kokshetau in soil samples
taken in various regions the chromium content was in the range of 0.0036
—0.02 mg / kg, copper - 0.3 —20.0 mg / kg, lead - 15.2 — 28.2 mg / kg, zinc
—0.3-1.2mg/ kg, cadmium - 0.2 - 1.3 mg / kg. The content of other heavy
metals in soil samples taken in the city of Kokshetau did not exceed the
norm.

Table 2 - Ratio of content of elements in Kokshetau city between 2019 — 2020.

Name of an | The average content of an The average content of an element in
element element in 2019 (mg/kg) 2020 (mg/kg)

chromium 0.86 - 1.69 0.184-0.813

lead 3.07-11.2 0.13-1.37

zinc 241-2.76 031-1.56

cadmium 1.76 —2.57 0.27-1.43

The content of other heavy metals in soil samples taken in the city of
Shchuchinsk did not exceed the norm.
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Figure 2 - Ratio of content of elements in Kokshetau city between 2019 — 2020.

Exceeding the maximum permissible concentration was noted in the st.
Mirzoyan for copper - 6.3 MPC.

In the city of Shchuchinsk (Table 2) in soil samples taken in 2019 in
various regions the chromium content was in the range of 0.84-1.48 mg / kg,
copper - 8.13-23.2 mg / kg, lead - 2.05-10.17 mg / kg, zinc - 1.36-1.64 mg
/ kg, cadmium - 0.10-1.32 mg / kg. (Picture 2). In this city in soil samples
taken in 2020 in various regions the chromium content was in the range of 0.
184 - 0. 813mg / kg, lead - 0.13 — 1.37 mg / kg, zinc - 0.31 - 1. 56 mg / kg,
cadmium - 0.0042-0.1379 mg / kg.

Conclusion. The main technical measures and means of maintaining the
air of the working area within the required limits include the following.

1. Selection of rational architectural and planning solutions allowing to
reduce air pollution as much as possible;

2. Rational organization of technological processes, excluding operations
related to the release of moisture, harmful vapors, gases, aerosols into
working rooms, as well as the supply of overheated and cold air;

3. Extensive use of mechanization and automation of production, which
allows excluding contact of workers with harmful substances;

4. Application of efficient heating, ventilation and air conditioning
systems ensuring creation of comfortable conditions in the working area;

5. Application of modern mechanical cleaning equipment rooms (vacuum
dust cleaning with the help of stationary and mobile installations, hydraulic
cleaning, etc.);
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6. Use of degassing of premises by special means at production facilities
related to the release of harmful and toxic gas and vapor substances;

7. Cleaning of contaminated air in dust and gas collecting devices when
it is released into the atmosphere and supplied in the room;

8. Use of personal protective equipment and taking urgent measures
to normalize the air composition of the working zone during short-term
operations in emergency conditions (emergency situations, etc.) in case of
impossibility to reduce harmful emissions to permissible levels.

During the work of this thesis, I made the following conclusions.
Currently, there are four ways to combat harmful gaseous emissions:

- optimization of fuel combustion processes;

- purification of fuel from elements that are sources of pollutants;

- purification of flue gases from pollutants;

Compared to 2020, in 2021 there is a decrease in the volume of heavy
metal emissions into the soil in these cities. These ways to reduce the volume
of harmful gases will help maintain the ecosystem of the region in optimal
condition.
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YM. AXMEJACA®HUH - OCHOBATEJIb
T'UJIPOTEOJIOTMYECKOM HAYKH B KABAXCTAHE

B.!. Janunos-Janunbsan
WuctutyT Boaubix npobnem PAH, unen-koppecnonnent PAH
E-mail: ellina.shamfarova@gmail.com

YM. AxmeacapuH —  KpyHNHEHIIMHA  yUYCHBIH-IHIMKIIONEIUCT,
ruaporeosor, reorpad, skouor, I'epoit Conmanuctuyeckoro Tpyna, nuoHep
ruznporeonoru B KazaxcraHe, oquH M3 caMblX SIPKMX IpEICTaBUTENIEH
OrecTsIIel KOropThl YYEHBIX, C €r0 IMEHEM CBS3aH PACLBET Ka3aXCTAHCKOM
Haykd. OH SBJISETCS aBTOPOM YHUKAJIBHOM METOIMKH IOMCKA MOA3EMHBIX
BOJI B 30HE 3aCYLIUINBBIX ITyCTHIHb.

Ero Tpynel, HayuHble OTKpBITMSI HAaMHOIO MEPEXWIN YYEHOro, U
aKTyaJIbHOCTb WX B YCJIOBUSX Je(UIMTAa MPECHOM BOABI HA IUIAHETE
Yype3BbIYaifHO Bo3pacTaeT. PaboTas B CIIOKHBIX KIMMAaTUYECKUX YCIIOBUSIX,
OH 00cJieIoBaJl OTPOMHBIE MPOCTPAHCTBA 3HOMHBIX IE€CUYAHBIX ITYCTHIHb
Kazaxcrana u Cpenneil A3uM, CUMTaBIIMECS COBEPLICHHO O€3BOIHBIMHU,
UCXOJS M3 HayYHBIX IIPEINOCBIIOK, OTKPbUI MHOTOYUCIIEHHBIE 110136 MHbIE
MOpsi, 03epa, pPeKH, pacmudpoBad U OOBIACHWI HUX MPOUCXOKICHHUE,
OIIPENEIWII PECYPCHl U HAMETHII IIIMPOKUE NEPCIIEKTUBBI UX UCIIOIb30BaHU
Ha OJ1aro yesoBe4YecTBa.

Ilocne ycnemHon 3auThl KaHIUAATCKON auccepranud B MOCKOBCKOM
reosioropasseiouHoM uHctuTyTe MM. C. Opmxonukunaze B 1940 ronmy,
no comnacosanuto ¢ Buue-npesugeHTom AH CCCP, axkanemuxom O.1O.
[IImuaroM, ObLT HampaBiieH B Ka3aXCTaHCKUH ¢winan AKaJeMHHd Hayk
CCCP B 1. Anima-Arte, /1€ UM BIiepBble OblI co3aaH CeKTop rUApOreosoruu
U MH)KEHEPHOU T'€0JIOTHH.

BropaBenukoiiOteuectBeHHOMBOIHBI(1941-19451T) V.M. Axmencadun
OpraHHU30BaJl ¥ BO3IVIaBUJI KOMIUIEKCHYO DKCIIEIULIMIO B IIy CTBIHHBIE pAallOHBI
pecryOiauKH Ui BBIABICHHUS BO3MOKHOCTEH HAXOXKICHUS M COJCpIKAHUSA
9BAaKyMpPOBaHHBIX Ha BOCTOK 3aBOZOB, NPEANPHUATUI U CKOTA: IPEICTOSIIO
BBISICHUTb, UMEETCS JIM B IYCTBIHAX JOCTAaTOYHOE KOJUYECTBO MOA3EMHBIX
BoJ. Okazanoch, 4To B oOcienoBaHHBIX pailonax FOxnoro Kaszaxcrana
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MecYaHble IMyCTHIHU He OE3BOJAHBI MU B HHUX HIMPOKO PACHpPOCTPaHEHBI
T00pOKaUYeCTBEHHBIC ITOA3EMHBIE BOJIBI, IIPUTOHBIC IS UCIIOJIb30BAHMS.

B 1947 . YM. Axmencadun 3amuTuil AOKTOPCKYIO JUCCEPTALUIO B
Mockse. B 1951 roay Beimyctun Oombiryto mMoHorpaduto «Ilomzemubie
BOJIBI TECUAHBIX MACCUBOB IKHOW yactu Kaszaxcrana». B atoit pabore u
B pslie CTaTeil BIEpBbIE B OTEUECTBEHHON U 3apyOexHOU TUApOTeooTur
BCECTOPOHHE OCBEIIAETCS MH(UIBTPAIMOHHOE MIPOUCXOXKICHHE,
HAKOILJICHHE, PAcHpOCTPAaHEHHE PETHOHANBHBIX PECYpCOB TMOA3EMHBIX
BOJI, METOJOB HUX ONpeJesieHus. BbIgBIEHHbIE TpPU D3TOM PECYpChI
N0OPOKaYeCTBEHHBIX MMOI3EMHBIX BOJ AAJIM MOIIHBIN UMITYJIBC K Pa3BUTHIO
apUIHON THIPOTCOIOTHH.

B roael ocBoeHus IIeHHBIX 3eMmenb Y. AxmencaduH BO3IIABHII
ruaporeonorndeckue uccienaopanus B CeepHom Kazaxcrane. 3mech
OBLITH ONpeIeTIeHbI TIEPCTICKTUBHBIE BOJOHOCHBIE TOPHU30HTHI, COJIEPIKAIIINE
3HAYUTEIIBHBIC 3aI1achl MOA3EMHBIX BOJI, 3 CUET KOTOPBIX PeIlIeHa mpodiiemMa
BooobecneueHust 400 IEIMHHBIX COBX030B, KOJIX030B, MHOTHX PallOHHBIX
LIEHTPOB, JKEJIE3HOJOPOKHBIX CTAHIUH | T.I.

BboneeuerBeptu Beka Y. Axmencadun u3yda riyOMHHYO THIPOTEOI0T IO
apuIHBIX pailoHoB. [Ipu 3TOM UM ObUIH YCTaHOBIICHBI HAYYHbBIE TTOJIOKEHUS,
HMEIOIIME TEPBOCTEIICHHOE 3HAu€HHWE HE ToJIbKo i Kazaxcrana, HO
U N1 MHOTHUX 3acCylUIMBBIX pa3BUBAIOMIMXCS cTpaH. OHM MO3BOIHIN
€My BIEpPBbIE B HUCTOPUU THIPOTEOIOTMUYECKUX HMCCIENIOBAaHUI y HAaC U 3a
pyOexoM co3naTh U OmyOnuKoBaTh (yHIAMEHTAIbHbBIE IPOTHO3HBIE KAPThI
apTre3uaHcKkux OacceitHoB (¢ MoHorpadwusimu), BbIIBUTh 70 apTe3MaHCKHUX
0acceiHOB, OIIEHUTH COJEP)KAIIMECS B HUX OTPOMHBIC BEKOBBIC 3aItachl
NO0OpOKAUYeCTBEHHBIX  TOJ3EMHBIX BOJ, paBHbIE 7,5 TPUUIMOHAM
KybomeTpoB (comsmepumbie ¢ oobemMom 70-u o3ep banxarr), exeromHo
BO300HOBIISIFOIIMECS B pazMepe 48 MIpI.Ky0. METPOB.

B 1951 rony VY. Axmencadun u3dbupaercsi 4iIeHOM-KOPPECIOHIEHTOM, a
B 1954 — akanemukom Akanemuu Hayk Kazaxckoit CCP. B 1965 1. Bnepsbie
OpraHu3oBajl eIMHCTBEHHBIN B cucteme Akaaemuil Hayk CCCP Uucturyr
THAPOTCOIOTHU U THIPOPUZUKH.

Ero kpynHble Hay4HbIE JOCTHKEHHS MO3BOJIUIN 00€CTIEYUTh MOI36MHON
Boziol okosio 69 roponoB Ka3zaxcraHna, 4 ThICSYM HACENEHHBIX IYHKTOB,
00BoAHUTH 115 MiTH.Ta macTOuI, opocuTh 10 60 THICAY Ta 3eMEb.

OO6nanas napoM Hay4yHOTO MPEABHACHUS W OOJNBIIUM IMPAKTHUYECKUM
ombIToM, Y. AxmencaduH BbICTyHal MPOTHUB CO3JIAHUS HEKOTOPBIX
THIPOTEXHUYECKUX COOPYKEHMM, MOTYIIMX BbI3BATh OSKOJIOTUYECKUE
karacTpodsl. Bo MHOrOM ero mporHo3sl MOATBEPAUINCE. OH €TMHCTBCHHBIN
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HE TIOJINTKCAJT 3aKJIFOUCHHUE MTPABUTEILCTBEHHONW KOMUCCHH O CTPOUTEILCTBE
KbI3bUIKYMCKOTO KaHama, T.K. 3TO MPUBENO Obl K YMEHBIICHUIO IPUTOKA PEKU
Cripnapbu B ApalibCKoe MOpE U TEM CaMbIM CITIOCOOCTBOBAIIO OBl YChIXaHHUIO
ApaiabCKoro Mopsi.

BasxubIM BopocoM npo0ieMbl 0XpaHbl OKPY>KaroIiel cpeibl Oblia 0OXpaHa
o3epa banxanr B ¢Bsi3u co cTpouTenbcTBOM Karmuaraickoro BOJoXpaHIIHINA
Ha peke Mmu. CTpoHuTenbCcTBO M 3a00p 3HAYUTEIBLHOTO KOJIMYECTBA BOIBI
n3 pekun My Ha ero 3amojiHEHHE MOINIM IPUBECTH 03epo banxam k
ydacTu ApalbCKOro MOpsi, T.e. K YCBIXaHHIO €ro KPYIHOH aensThl. Emy
noTpeboBaIuCh OONBIINE YCUIIHS, HAyYHbIE J0Ka3aTeIbCTBA, B TOM YHCIIE
U Ha MPaBUTEIHCTBEHHOM YpPOBHE, YTOOBI MMOKA3aTh HELEIeCO00pa3HOCTh
CTPOUTENILCTBA BOJIOXPAHUIIUINA U, YK BO BCSIKOM ClIydae HEe J0 MPOEKTHOM
oTMeTKU. B pesynbrare ynmajioch OTCTOATh MHUHHUMAJbHYIO OTMETKY
3aMOTHEHUST BOJOXPAHWIMINA W HEPaCIIMPEHHUS PHUCOBBIX IUIAHTAIMA B
HU30BbAX peku Mnu. Takum 06pa3zom yaanock crnacta o3epo bamxam xors
OBl Ha TIEPHO/T 3aITOJIHCHHSI BOJOXPAHMIIHIIA.

OH TaKxxe 000CHOBAJ ITOJIOKEHHE, UTO CTPOUTEIILCTBO THAPOTEXHHUECKUX
COOPY)KEHHUH Ha peKax, MPOTEKAIOIIMX B IYCTBIHHBIX palOHAX, MOXET
MoBJIeYb 32 cO00H yChIXaHHE BOJIHBIX OaccelHOB (03ep), B KOTOPbIE OHU
BIaJAI0T. B 30HaX C MOBBIIIEHHO celicCMUYECKOM aKTUBHOCTHIO — YCHIIUBATh
O0aJTLHOCTB 3eMJIeTpsiICeHUH. B TO ke BpeMsl MpaBHIIBHOE HMCIIOIb30BaHUE
MOJI3€MHBIX BOJ B 3TUX PaOHAX CHUXKAET OAJITIbHOCThH 3€MJICTPSICCHHIA.

YM. AxmencaduH SBISUICS PBAHBIM TMPOTUBHUKOM IEPEOPOCKH
Cubupckux pek B Kazaxcran u Cpennioro A3uto. COBMECTHBIMU YCUITHSIMU
¢ yuenbiMu apyrux Pecnyomuk CCCP npunsiTHE 3TOro pelieHus Obuio
MIPUOCTAHOBJICHO.

YM. AxwmencaduH SBISICTCS OCHOBATEIEM THIPOTCOJIOTHUECKON
HayKHd M cO3JaresieM IIKOJIbI apuaHoi reojoruu B Kazaxcrane. MM Obuio
MOATrOTOBJIEHO Oonee 60 KaHIUAATOB M JOKTOPOB Hayk. Kpome HaydHOM
paboThl, 3aHUMAJICS IMPEINOJAaBATEIbCKON JEATEIBLHOCTBIO, 3aBEIOBaJ
Kadenapoil TUAPOreoIOrud U WHKEHEPHOU reosioruu B KazaxckoMm ropHo-
MeTauryprudaeckom uHeturyte. B 1949 rony emy ObU10 IpHCBOEHO 3BaHUE
npodeccopa.

YM. Axwmencadun OblT rocymapcTBeHHbIM festeneM. B 1955-59
roznax u3dupascs aemnyraroMm u wieHoMm [Ipesunuyma BepxoBHoro Cosera
Kazaxckoit CCP IV co3biBa.

B 1955-60 rr. YM. Axmencadun Obutl wieHoMm [maporeosoruyeckoi
cekuuu HanmmonansHoro komuteta reojoroB KOHECKO. On HeogHOKpaTHO
oka3zpiBaj momoIb uepe3 KOHECKO B ruporeonornyeckux uccie10BaHusIxX
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BO MHOTHUX CTpaHax Mupa, B aBrycre 1960 r. oH cuenan JIokjaj Ha
TUAPOT€0I0OrHYeCKOM CeKIMU MexTyHapOAHOTO T€0JIOrMYEeCKOro KOHrpecca
B Konenrarene. B 1979 1. nmpoBoausi MeXayHapoAHbIE KypChbl MO JIMHUU
FOHEII B Mockse, Anma-Ate u YnMKEHTE 110 SKOJIOTHH IMacTOUII MUpa, Ha
KOTOPBIX MPUCYTCTBOBAIU MpPEACTaBUTENN adpUKAHCKUX, apaOCKUX CTpaH
U ApreHTUHBI, HEOJHOKPATHO KOHCYJIBTHPOBAJ IO BOIIPOCAaM OpPOILIEHUS
3aCyLUIMBBIX 3€Mellb IpeacraBuTeneil ApcTpanuu, W3pawns, Benrpuw,
®panuun u Kyseiita.

YM. AxwmencapuH HarpaxJIeH MHOTHMH IIPaBUTEIbCTBEHHBIMHU
narpagamu CCCP. B 1969 rogy oH Obul HarpakJeH BbICIIEH Harpaaon
CCCP, emy 6110 npucBoeHo 3Banue ['epos Counanuctuueckoro Tpyna.

Y.M. Axmencadun onyonukosain okoso 500 neyaTHbix padboT: u3 Hux 18
MoHoTpaduii 1 18 ruAPOreoIOrnIeCcKuX Kapr.

Y4uuThIBas 3aCIYTH YUYEHOTO, TOCJIE €0 CMEPTHU €ro UMs ObLJIO IPUCBOCHO
co31aHHOMY UM HCTUTYTY THAPOTEOI0OTHH U TUAPO(DU3UKH, OTHON U3 YIUIL
Anma-ATsl, yaeOHOMY 3aBeicHHIO Ha ero poauHe B CeBepo-KazaxcTanckoit
00J1acTH.

100-ntetue yuenoro nmpooguioch nog srugoit KOHECKO.
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CAJIBIKOBOW AJLJIBI
BANCBIMAKOBHBI

1 mrons 2022 roga Ha 76-M TOY KU3HU MOCIE HEMPOJODKUTEIBHON 00Ie3HI
ckonuanacs CagpikoBa AJiiia balicbiMakoBHA — TOKTOP PU3NKO-MaTEeMaTHIECKUX
HayK, akajeMuk MexayHapoanoit Epasuiickoit akamemun Hayk (IEAS),
3aBeaylomas jaboparopueid pernoHaibHoi ceiicMmunoctn TOO MHWucTtHTyTa
ceiicmonornn MYC Pecnybnuku Kazaxcran.

Anna baiicbiIMakoBHAa — W3BECTHBIM YYEHBI, HAy4HbBI pPyKOBOJUTEID
[IporpamMmer  «OneHKa CEHCMHUYECKOH OIACHOCTH TEPPUTOPHMA obmacTedl u
roponoB Ka3zaxcraHa Ha COBpEMEHHON Hay4YHO-METOJUYECKOM OCHOBE», OIMH
U3 aBTOPOB KapT celicMHYecKoro paiioHupoBaHust Teppuropun Kaszaxcrana
pa3HOM NeTalbHOCTH U CEHCMHUYECKOTO MUKpPOPAHOHMPOBAHUS TEPPUTOPUHU T.
ATnMarsl, BXOAALINX B IEPEUEHb HOPMATUBHBIX JOKYMEHTOB, PENIAMEHTHPYIOIINX
MIPOEKTUPOBAHUE U CTPOUTEILCTBO B CEIICMOAKTUBHBIX pernoHax KazaxcraHa.

Anna balicbiIMakoBHa pojuiIack B ceMbe ciyskamiero B ropozae llIbivkeHTe
HOxno-Kazaxcranckoit obnmactu 14 mas 1946 ropma, cpa3dy mociie OKOHYaHHS
JlennHrpaackoro By3a Hayasa paboTaTh B ceKTOpe ceiicMoioruu npu MHcTuTyTe
reonorun Axanemun Hayk KazCCP, na 6a3ze kotoporo B 1976 r. 6611 chopmupoBan
WncTtutyT ceiicMonornu. 37ech OHAa 3alUTHIIA KaHAWJATCKYIO JUCCEPTAIMIO B
1992 1., a 3atem B 2010 I. — TOKTOPCKYIO Ha TeMy «CelcMOIOTHYECKUE U T€0JIOr0-
reoU3MYECKUe OCHOBBI BEPOSTHOCTHOW OIIGHKH CEHCMHYECKOM OMacHOCTH
Kazaxcrana».

Anna baliceimakoBHa — aBTop Oosiee 160 Hay4HBIX M HAyYHO-METOIUYECKUX
pabor, B T.4. 7 MoHOTpaduii (B cOaBTOpPCTBE) B 00JIACTH M3yUEHHsI 0COOCHHOCTEH
MPOSIBIICHUST 3EMJICTPACEHHH, pa3pabOTKU METOOUKH JIOIr0- M CPEJHECPOUHOTO
MIPOTHO3a 3eMJIETPSICEHUH 1 OLEHKH ceiicMuyeckoi omacHocTH. Ee Monorpadus
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«Celicmuueckasi onacHOCTh Tepputopun Kazaxcrana» (Anmarel, 2012, 267 c.)
SIBISIETCS. (PyHIaMEHTAIBHBIM TPYIOM, TJ€ W3JI0KEHBI Pe3yJIbTaThl MHOTOJIETHUX
WCCIIEZIOBAaHUN OCOOCHHOCTEH CEHCMHYHOCTH ¥ CEHCMHYECKOTO peXuMa
tepputopun Kazaxcrana. Kuwura «3emnerpsicenus Kazaxcrana: mNpUYMHBI,
MOCIICAICTBHS U celicMuvecKasi Oe3ormacHOCTh» (B coaBTopcTBe, Acrana, 2019,
290 c.) siBisieTCS HAYYHO-TIOMYJISPHBIM H3JaHHEM O COBPEMEHHOM COCTOSTHUU
po0OIeMBbl U3ydeHHs 3eMieTpsiceHuil B Kasaxcrane, riie OTMEYeHBI BCe TPYIHOCTH
MIPOTHO3a 3EMJICTPSICEHUI W OTBEICHO MECTO HAyYHBIM W OOIIECTBEHHBIM MepaM
MIPOTHUBOCTOSIHUS CTHXUH — CEHCMO3aIIuTe.

Ha mpotskennn MHorux net Ama balickiMakoBHa ObLTa YYEHBIM CEKpeTapeM
MEXBEIOMCTBEHHOW KOMUCCHH IO ITPOTHO3Y 3eMJICTPSCEHUH U ITPE/ICTaBIISIIA HAIITY
CTpaHy B MEXAYHApPOIHBIX opraHuzanusx. OHa aKTUBHO COTPYAHHYAJA CO BCEMHU
CEHCMOIOTHYECKUMU YIPEKICHUSIMU, ObLITa YISHOM Pa3IIUIHBIX PECITyOIIMKaHCKAX
KOMUCCHH, YhTana Kypc JIEKIHA M0 CHEeIHaTbHOCTH «CeHCMOTIOoT s Ha Kadeape
reopusuku KasHTY um. CarnaeBa. Ee HeoqHOKpaTHBIE BBICTYIIIICHHUS 110 PAANO U
TEJICBHUJICHUIO, MHOTOYHCIICHHBIE NHTEPBBIO B CPEACTBAX MACCOBOH MH(DOpMAaIiH
ObUTH HaIlpaBlIeHbl HAa HM3JIOKEHHE 3HAHWM O 3eMIICTPSCEHHSX — MPUYMHAX WX
BO3HUKHOBEHHSI, CBSI3aHHBIX C HUMH OITACHOCTSAMH, METOJaX WX HW3yYeHUs W
BO3MOXXHOCTSIMH TIPOTHO3A.

JIto60Bb K ceficmonorun Aina balickiMakoBHa COXpaHWIIa 10 KOHIA xu3HH. J[o
MTOCJICZIHETO JTHS OHA OCTaBajach Ha paboTe, BKIAJbIBas B Hee BCe (hHU3MUECKUE
W JyUIeBHBIE CHIIBI, SBISIE COOOM MpUMep MPEJaHHOTO M CaMOOTBEPIKEHHOTO
CIIy’)KEHUS HayKe, BbICOYAMIIell pabOTOCIOCOOHOCTH ¥ OTBETCTBEHHOCTH,
1[eJIeyCTPEMIIEHHOCTH, YYTKOCTH U OECKOPBICTHSI, HEPABHO/YIITHOTO OTHOIIEHUS K
MO00H XU3HEHHOH cutyaruu. 3acmyru CaapikoBoit A.b. oTMedeHBl Memanbio 3a
BKJIaJ B HayKy B yecTh 30-nerusa HezaBucumoctu PK, rpamoramu, numnmomamu.

bnaromapss BBICOKMM TpO(ECCHOHANBHBIM M JIMYHBIM KauecTBaM Aumia
BaiickiMakoBHa T0Ih30Banach OE3yCIOBHBIM aBTOPUTETOM CPEIU Ka3aXCTaHCKHX
1 3apyOeXHBIX crenuaincToB. OHa MPOXHUIA TOCTOMHYIO JKH3HBb YBa)KaeMOTO
YeloBeKa, TITyOOKOT0 MBICTUTENS U MPEIaHHOTO CBOEMY JIely y4eHoro. bomee 45
neT oHa Obua BMecTe ¢ MmyxeM E.T. CafbIkoBbIM, WMes ChIHA M YETBEPHIX BHYKOB.

1 uronst 2022 mepecTano OUTHCS ceplille dTOW YIWBUTEIBHOMN KEHITUHBI, HO B
HaIIUX Cep/Iax Bcerna Oy/IeT )KUTh CBeTIIast TaMsITh 0 Hell. MbI OyieM TOMHHTB ATLTY
BaiichiMakoBHY Kak TITyOOKO MHTEITUTEHTHOTO, OT3BIBUMBOTO, KH3HEPATOCTHOTO,
HEOOBIYAIHO JIEATEIILHOTO YeJI0BEKa M TAIAHTIUBOTO YYeHOTO. Ee yxom — Oosbinas
notepst st Haykn Kazaxcrana. Ammbl baiiceimakoBHBI CaIbIKOBO# OOJBIIE HET C
Hamu. Ho ocranock ee Oorareiimee HaydHOE HACTeNUe, YYSHUKHU, KOTOPbIE OyIyT
MIPOJIOIDKATH JIEJI0 CBOETO HacTaBHUKA. OcTanachk 100pasi maMsITh 00 TOM CBETIIOM,

AYHICBHO ICAPOM YCIIOBCKE.

OT UMeHH COPATHUKOB U KOJLJIeT Mo padore
npodeccop A. HypmaramoeToB
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