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STUDY OF THE TECTONICS OF THE
PALEOZOIC STRATA OF THE BIDAIK
ORE FIELD

Abstract. This article is dedicated to the study of tectonic and geological processes at the Bidaik Ore Field, located in the Ulytau district of the Karaganda region in Ka-
zakhstan. Special attention is given to the role of tectonic disturbances in the formation of ore bodies and their industrial significance for the region. The objective is to study
the geological structure and tectonic disturbances at the Bidaik Ore Field to assess its ore potential and industrial capacity. Research tasks include the analysis of tectonic
structures influencing ore body localization, including faults and folded structures; the study of the stratigraphy of Paleozoic and Cenozoic deposits and their metamorphic
changes; the application of a complex of geological-geophysical methods to clarify ore-bearing zones and assess their industrial significance.
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Bunaiibik KeH KeHipiHiH naJjieo030# Ti3WIIrHIH TEKTOHUKACBHIH 3epTTey

Anparna. Makaina Kasakcranusi Kaparanisl 00J1bICBIHBIH ¥JIbITAy aifiMarbiH/a OpHAIaCKaH br1alibIK KeH OPHBIHBIH TEKTOHHKAJIBIK JKIHE TEOJIOTHSUIBIK POLECTEPiH
3eprreyre apHauran. Ken geHenepinin Ty3inyiaeri TeKTOHHKabIK Oy3bUTyIap/blH MAHBI3bIHA )KOHE OJIAP/bIH aiiMaK YIIiH OHEePKACINTiK MaHbI3bIHA OACThI Ha3ap aynaphbl-
nazpl. Makcarsl — Buaitblk KeH OPHBIHBIH F€0JIOTUSIIBIK KYPBUIBIMBI MEH TEKTOHHKAIIBIK OY3bUTBICTAPBIH 3€PTTEY, OHBIH KEH KYpaMbl MEH OHAIPICTIK aneyeTiH Oaranay. Foi-
JIBIMH-3€PTTEy MiHICTTEPi: KeH JCHEICPiHiH JOKAIN3aLMsIChIHA 9CEP CTETIH TeKTOHUKANIBIK KYPbIIBIMIAPIbI, OHBIH iIIIH/IE KapbIIbIMIAP MEH KaTnapibl KYPbUIBIMIAP/IBI
TaJjay; Majaeo30i KoHe KaifHO30M MIeriHALIePiHIH CTPaTHIPAdQUSCHIH )KIHE OJIap/IblH METaMOP(THIK ©3repicTepiH 3epTTey; KeH I aliMaKTap/ibl HAKTbUIAY )KOHE OJIapIbIH
OHIPICTIK MaHBI3bIH OaFaay YIIiH reoJorusIbIK-re0(hH3UKAIBIK SiCTEep KeLICHIH KOJIIaHy.

Tyitinoi co3dep: Buoaiivik ker OpHbl, MEKMOHUKATBIK OY3bLIbICMAp, NOIUMEManl kenoepi, cmpamuepagus, munepanoany, Opmanvix Kazakcmarn.

I/I3y'{elme TEKTOHUKH NAJIe030HCKHUX TOJIY Buuauxcxoro PYAHOI'0O mOJIsA

Annotanusi. CTaThsl MOCBSIIEHA UCCIIENOBAHNIO TEKTOHUYECKUX U I'€0JIOIMYECKUX MPOLECCOB BUIauKCKOro pytHOro Mojis, pacrnoioKeHHOro B YiIbITayCKoM paidoHe
Kaparanannckoit oonactu Kazaxcrana. OCHOBHOE BHUMAHHE y/I€ICHO 3HAYCHUIO TCKTOHHYECKHX HAPYLICHNH B QOPMUPOBAHUH PYAHBIX TEJT U X MPOMBIIUICHHON LIEHHO-
CTH 1715 peruoHa. L{enbio sBseTcst HCCIe10BaHUE ITe0IOTHYECKOr0 CTPOSHHS M TEKTOHHYECKUX HapylIeHUH Ha BUIauKCKOM pyIHOM MOJIE /Ul OLEHKH €0 PyJIOHOCHOCTH
U TIPOMBIIIICHHOTO TOTEHIHANA. 3a/jauy UCCIICI0BAHHSA: aHAIN3 TEKTOHUYECKUX CTPYKTYD, BIMSIONIMX HA JOKAIM3AIMIO PYIHBIX TEJ, BKIIOUAs Pa3IoMbl M CKJIaa4yaTbie
CTPYKTYpbI; HCCIIEIOBAHNE CTpATUIpaduy Maneo30MCKUX U KalHO30MCKNX OTIIOKEHUT 1 MX METaMOP(hUUECKUX M3MEHEHMIT; NPUMEHEHHE KOMILIEKCA re0Ioro-reodusnye-
CKHX METOJIOB JUIsl yTOYHEHHUs PYJOHOCHBIX 30H U OLIEHKH MX NPOMBIILICHHON 3HAYUMOCTH.

Kniouesnie cnosa: buoauxckoe pyonoe none, meKmonu4ecKue HapyueHus, noiumemaiiuieckue pyosl, cmpamuepagpus, munepanusayus, Llenmpansuoiii Kasaxcman.

Introduction R T e . X S
The Bidaik Ore Field is a large polymetallic deposit locat- %“-'\\’“1 £ Nid \E\ )
ed in the Ulytau district of the Karaganda region, Central Ka- NE W ¢ t"'«,‘p’ suit Kapame A
zakhstan. Geologically, the ore field is associated with tectonic RO o \j il PR\ f“‘\‘“ﬁ&m,@ ”““E“‘“ =
fault zones trending northeast and northwest, which contribute J R 'LQ "“,\[lulsllhl lll - “\ ) k—,'}:
to the localization of ore bodies. The main types of minerals 5 ‘L{;’“ B S *‘ n[J}"twi l' I .
include lead, zinc, and copper. The mineralization processes | #% ) - i
at the deposit are primarily associated with the circulation of |5~ 7 5 5
fluids through fault structures, which led to the formation of 1 g @l
ore bodies in fractured and deformed rocks. f;' ! I me@m euéng{-e% g
The deposit is characterized by a high concentration of ) ~;—-3M # fmﬂm‘,b,‘p -
polymetals, which determines its economic importance for the .'L K Qa;;;ﬁax o R
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Methods of Investigation %&nwmw o e %-\_
A complex of geological-geophysical methods was used to |~ i j 1 X
map and study the geological features of the Bidaik Ore Field, bot Kiiiansa e 3 -
allowing for the assessment of ore potential and tectonic struc- R ¢/{3 L e ~J

tures. The main method applied was gold metric surveying,
which helped identify areas with elevated gold and polymetal-
lic concentrations, such as lead and zinc. This method helped
define the contours of the ore bodies and evaluate their pros-

Figure 1. Overview map of the area.
Cypet 1. AylaHHBIH HI0JIy KAPTACHI.
Puc. 1. O030pHas kapTa paiioHa.

pects for further development.

Magnetic prospecting and gravimetry were used to refine
the structure of the Earth's crust and locate the ore bodies,
helping to identify magnetic and density anomalies associated
with the presence of metallic ores. These methods played a key
role in interpreting tectonic disturbances and their impact on
the ore zones [1].
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The induced polarization (IP) method was used to study the
conductivity of rocks and identify areas with sulfide miner-
als, indicating deeper ore bodies. Electrical prospecting using
the Frequency Domain Induced Polarization method (IP-FDP)
was carried out in an areal configuration with a 100 x 20 m
grid along pre-established profiles. The total volume of IP-
FDP surveys amounted to 23,625 linear meters, including a
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Figure 2. Geological map of the Bidaik ore field.
Cypet 2. BuaaiibIK KeH OPHBIHBIH T'e0J0THSIJIBIK KAPTachl.
Puc. 2. I'eonnornueckas kapra bugankckoro pyaiHoro moJis.

5% control. Experimental work to determine the optimal fre-
quency was conducted within a range of 0.153 Hz to 4.88 Hz.
The IP-FDP setup employed the following geometric parame-
ters: AB = 2000 meters, MN = 20 meters. The AB distance of
2000 meters was selected to achieve the required investigation
depth of up to 200 meters.

Measurements on the site were performed using 2—4 mod-
ern, high-sensitivity EIN-209M instruments. All signal mea-
surements were conducted with mandatory repeat measure-
ments (accumulations) at survey points. The recorded param-
eters included the amplitude of the first harmonic A0 (AUmn)
in mV and the dual-frequency phase parameter of induced
polarization ¢k.

A gamma survey was also conducted to detect radioactive
anomalies, which could be associated with certain types of ore
bodies and mineralization zones.

An important part of the research involved deep geochem-
ical prospecting, which provided information on the chemical
composition of rocks at significant depths, allowing for the un-
derstanding of the vertical zoning of the ore field. Mining oper-
ations included the excavation of trenches by manual methods.
Trenching was carried out in areas identified during reconnais-

sance surveys as zones of hydrothermally altered rocks and
quartz veins, with the objective of exposing and tracing these
features in detail along their strike. A total of 29 trenches were
excavated, with a combined volume of 1,230.3 m?® and a total
length of 1,329.6 m. The trench lengths ranged from 25.5 m to
74.0 m. The average trench depth was 0.93 m, with variations
from 0.85 mto 1.57 m.

Following excavation, the surface of each trench was man-
ually cleaned to prepare it for geological documentation, geo-
chemical sampling, and channel sampling. The volume of
manual cleaning amounted to 123 m?*. Exploration drilling and
trenching provided detailed studies of ore bodies at various
levels, confirming the data from the geophysical methods and
enabling direct analysis of the ore material [2, 3].

This integrated approach not only allowed the mapping of
the ore field but also revealed its industrial significance, mak-
ing the Bidaik Ore Field promising for further geological ex-
ploration and mining operations.

Scientific Results
The stratified formations of the area are diverse in composi-
tion, genesis, and metamorphism, and belong to the Paleozoic

T'opnuwtii srcypnan Kazaxcmana Nel0’ 2025
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1 — Tectonic disturbances; 2 — Shubarkul Pluton, 3 —
Shubarkul Horst-Anticline; 4 — Taldysai Graben-Syncline

Figure 3. Combined map of the Bidaik ore field.
Cypet 3. buaaiibIK KeH OPHBIHBIH KypaMa KapTachl.
Puc. 3. CoBmemenHas kapta Bugaukckoro pygHoro moJs.

and Cenozoic erathems. The Paleozoic strata formed both in
marine conditions (terrigenous, siliceous, and carbonate rocks)
and in continental volcanic conditions. Additionally, Paleozoic
deposits in the Mesozoic erathem underwent weathering and
laterization processes. The Cenozoic deposits are typical con-
tinental formations, varying in genesis and composition (Fig-
ure 2).

The data obtained at the Bidaik ore field are comparable to
the results of studies at the Akshatau and Zhairem deposits.
Both regions are characterized by a high degree of polymetal-
lic mineralization and similar tectonic conditions. In particu-
lar, at the Akshatau deposit, density and magnetic anomalies
indicate zones of ore body localization similar to those identi-
fied in Bidaik.

At the Zhairem deposit, fracture zones and increased per-
meability, formed as a result of intensive tectonic processes,
are also noted. The comparison with the results obtained at
these deposits confirms the key role of faults and fold struc-
tures in the localization of ore bodies at the Bidaik ore field.

T'opnutii sicypnan Kazaxcmana Nel0’ 2025

The Paleozoic erathem is composed of sandstones of green-
ish-gray, and less commonly, dark green color, with rare in-
terlayers of siltstones and argillites. The rocks are character-
ized by submeridional strike and dip angles of approximately
20-30°. The visible thickness of the deposits does not exceed
500 m [4, 5].

The Cenozoic erathem is represented by montmorillon-
ite clays of grayish-green or bluish-green colors. In the up-
per parts, the clays often have a rusty-brown color due to the
oxidation of iron impurities contained within. The clays are
massive, lumpy, and contain small inclusions of black ferro-
manganese concretions and unevenly distributed inclusions of
gypsum crystals. According to drilling data, the thickness of
the clays ranges from 25 to 30 m.

Main Types of Tectonic Disturbances

Folding and fold formation are processes that alter the bed-
ding of rocks. The main feature of this process is the bending
of bodies (usually stratified), differing in both shape and scale.
Folding in certain regions is characterized by manifestation at
specific historical stages, with the process primarily involving
vertical movements of the Earth’s crust during the final stages
of the geosyncline development [6].

The Shubarkul pluton, Shubarkul horst-anticlinal, and
Taldysay graben-synclinal are important tectonic structures of
the Bidaik Ore Field (Figure 3) [7, 8].

The crest and northern flank of the horst-anticline are com-
posed of granitoids from the Karamen, Terektin, and Kok-
kuduktyubin complexes, forming the large Shubarkul Pluton.
Only in the extreme northeast are fragments of Lower Devoni-
an volcanic rocks observed.

South of this structure lies the Shubarkul horst-anticline,
which is adjacent to and comparable in size to the northern
structure. Its composition is predominantly Devonian granit-
oids and Lower Devonian volcanic rocks.

Further to the south, the next major structural element
of the area is the Taldysai graben-syncline, composed of
carbonate rocks from the Famennian and Lower Carbonif-
erous [9].

Influence of Tectonic Processes

Tectonic disturbances in the region create favorable condi-
tions for the formation of ore bodies due to intensive fractur-
ing and the penetration of hydrothermal solutions. The main
types of disturbances are faults and thrusts, which form zones
of increased permeability and concentration of mineralized
fluids.

Deep faults passing through the Bidaik ore field play a key
role in mineralization processes. These faults provide migra-
tion paths for fluids, as confirmed by geophysical survey and
drilling results. Similar processes are observed at other de-
posits in Central Kazakhstan, such as Akshatau and Zhairem,
where mineralization is associated with zones of intensive tec-
tonic fracturing.

In the southern part of the area, where the highest num-
ber of tectonic disturbances is observed, the most promising
ore bodies with significant concentrations of polymetals have
formed. This makes the area promising for further exploration
and development [10].
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Conclusion

Tectonic disturbances in the Bidaik Ore Field play a key
role in the formation and distribution of ore bodies. Faults,
shifts, folded structures, horizontal displacements, and
thrusts create a complex geological environment that re-
quires thorough study and monitoring. These tectonic pro-
cesses facilitate the penetration of hydrothermal fluids, mag-
matic intrusions, and deformations, which, in turn, influence

the region. The geological structure of the ore field compris-
es formations from the Devonian, Carboniferous, Paleogene,
and Quaternary systems. The complexity of the area’s geo-
tectonic structure has led to a relative diversity of types and
genetic classifications of mineral resources. All identified
metallic mineral occurrences are classified as mineraliza-
tion showings or points. Previous studies in the area have
revealed occurrences and points of mineralization for copper,

ore formation and the effectiveness of mineral extraction in  lead, gold, and uranium.

REFERENCES

1. Otchet o rezul tatakh rabot po ob ’ektu: «Poiskovye raboty na zoloto na rudnom pole Bidaikskoey
[Report on the results of work on the object: «Exploration work for gold in the Bidaikskoe ore field»],
Tarasov I.A., Chernov P.V., Shtey P.A., Zhumabekov N.N., Tsvetkov N.N., Romanov Yu.N. 2017, 261 p.
(in Russian)

2. Structural geological atlas / Biswas T., Bose N., Dasgupta S. [et al.]. Springer. 2020. 627 p.

(in English)

3. Geologiya Kazakhstana [Geology of Kazakhstan], Kazakhstanskii nauchnyi zhurnal [Kazakhstan
Scientific Journal]. 2020. V. 14. No. 3. 45-58 pp. (in Russian)

4. Kudryashov M.A. Tektonika i magmatizm Tsentral ' nogo Kazakhstana [Tectonics and Magmatism of
Central Kazakhstan], Almaty: Nauka, 2015. 275 p. (in Russian)

5. Geologic maps. A practical guide to preparation and interpretation / Spencer E.W. Waveland Press.
2018. 235 p. (in English)

6. Lebedev A.N. Gidrogeologiya i geokhimiya rudnykh mestorozhdenii [Hydrogeology and Geochemistry
of Ore Deposits], Almaty: Nurly Kitap, 2018. 310 p. (in Russian)

7. Baibosynov Zh. Sovremennye metody geologorazvedki v Kazakhstane [Modern Geological Exploration
Methods in Kazakhstan], Izvestiya Natsional 'noi akademii nauk Respubliki Kazakhstan [Bulletin of
the National Academy of Sciences of the Republic of Kazakhstan]. 2019. V. 12. No. 1. 120-135 pp.

(in Russian)

8. Investigating Plate Tectonics, Earthquakes, and Volcanoes / Anderson M. Britannica. 2012. 88 p.
(in English)

9. Cheon Y., Kim J., Lee S. (2023). Comprehensive reinterpretation and new insights into the Ulsan
Fault Zone: Geological and geophysical analysis. EGU Sphere. https://egusphere.copernicus.org
(in English)

10. Geophysical Journal International. (2022). Interaction between magmatic and tectonic processes in
local fault genesis: Implications from recent geophysical modeling. Oxford Academic. https://academic.
oup.com/gji (in English)

MAMJTAJTAAHBIJIFAH OJJEBUETTEP TI3IMI

1. «buodaiiviy kKen OpHBIHOARLL ANMBIH OAPILAY HCYMBICHAPLY HbICAHBIHOARbL HCYMLCMAPObIY HAMUDNCENEP]
mypanvl ecen / Tapacoe U.A., Yepnos I1.B., lImeu I1.4., )Kymabexos H.H., [[semxoe H.H., Pomanos
IO.H. 2017, 261 6. (opbic mininde)

2. Teonoeumsnvix Kypoiavimoap kapmacwl / buceac T., boce H., /laceynma C. [scone m. 6.]. Cnpuneep.

2020. 627 6. (agviiwvln mininoe)

Kazakcman eeonocusicor // Kazakcman evtnvimu sicypranvt. 2020. — T. 14. Ne 3. b. 45-58 (opwic mininoe)

4. Kyopswoe M.A. Opmanvix Kazakcman mekmonuxa scane maemamusmi: Aamamor: Forrvimu, 2015. 275 6.
(opvic mininde)

5. Teonoeusnvik kapma. JauviHoay dcone mycindipy 6ouviHwa npakmuxaivlk Hyckayaolx / Cnencep 2.B.
Vouteneno Ilpecc. 2018. 235 6. (agvlawvin mininde)

6. Jlebeodes A.H. Kenoi kenopvinoapuvlvly eudpozeonozus dcane ceoxumusicol: Aimamor: Hypavl kiman,
2018. 310 6. (opvic mininde)

7. Baubocwinos XK. Kazakcmanoazel eeonocusiivlk bapiayovly 3amanayu aoicmepi // Kasaxcman
Pecnybnuxacor ¥immuix eoiivim akademusicolnoly sicagarvikmapol. 2019. T. 12. Ne 1. b. 120-135 (opvic
mininoe)

8. Ilnumanviy meKmoHUKACHIH, Jcep CIAKIHICIH dicane dcanapmayrapovl sepmmey / Aundepcon M.
bpumannuka. 2012. 88 6. (azviiuivin mininoe)

9. Yowu FO., Kum Hoc., JIu C. (2023). Yavcan coinbik atimazvina Kamvlcmosl KeuleHOl Kauma 6azanay
JICOHE Jicaya MycCiHikmep: 2e0l02usivlK Jcane ceousuxarviy manoay. 'Y Cehepa. https://egusphere.
copernicus.org (agvliwvli miiinoe)

e

T'opnuwtii srcypnan Kazaxcmana Nel0’ 2025




[eonmornd

10. Xanvigapanvix ceousuxanviy scypran. (2022). XKepeinikmi scapovikmap eeHe3ucinoe mMaemanisik JcaHe
MeKMOHUKALbIK Npoyecmepoiy o3apa apekemmecyi: COHebl 2e0pU3UKANbIK MOOeabOeyOeH aNblHEAH
mycinikmep. Okcghopo Axademux. https://academic.oup.com/gji (agvinwvin mininde)

CIIMCOK NCITOJBb30BAHHBIX HCTOYHHUKOB

1. Omuem o pesyrbmamax pabom no oovexmy: «Ilouckosvie pabomosl Ha 3010M0O HA PYOHOM HOJLE
buoauxckoey / Tapacos U.A., Yeprnos I1.B., lImeu I1.4., )Kymabexos H.H., I[[eemxoe H.H., Pomanosg
I0.H. 2017, 261 c. (na pycckom sa3vike)

2. Amanac zeonocuveckux cmpykmyp / buceac T., boce H., /laceynma C. [u dp.]. Cnpuneep. 2020. 627 c.
(Ha aHeaulickom sA3viKe)

3. Teonocus Kazaxcmana // Kazaxcmauckuii nayunoiii oscypran. 2020. T. 14. Ne 3. C. 45-58 (na pyccxom
sA3vIKe)

4. Kyopawoe M.A. Texkmonuka u maemamusm L{enmpanvnozo Kazaxcmana: Anmamoer: Hayka, 2015. 275 c.
(Ha pycckom si3vlKe)

5. Teonocuueckasn kxapma. I[Ipakmuueckoe pykogoocmeo no noocomoexke u unmepnpemayuu / Cnencep 3.B.
Vouigneno Ilpecc. 2018. 235 c¢. (Ha anenutickom s3vike)

6. Jlebeoes A.H. I'uopoceonoeus u ceoxumusi pyoHvlx mecmopodxicoenuil. Anmamuor: Hypnet kiman, 2018.
310 c. (na pycckom A3viKke)

7. Baunbocvinos K. Cospemennvie memooul ceonozopaszseoxu ¢ Kasaxcmane // Hzeecmus Hayuonanvnotl
akademuu nayx Pecnyonuku Kaszaxcman. 2019. T. 12. Ne 1. C. 120—135 (na pycckom sazvike)

8. Hccnedosanuss mekmonuku nium, zemiempsacenuti u gyakanog / Andepcon M. Bpumannuka. 2012. 88 c.
(Ha aneaulickom s3viKe)

9. Yowu FO., Kum Jorc., JIu C. (2023). Komniexkcnas nepeoyenka u Hogvle udeu 0 pa310MHOU 30He
Vavcana: I'eonoeuueckuii u eceogpuzuuecxusi ananruz. 9I'Y Chepa. https://egusphere.copernicus.org
(Ha aneaulickom s3viKe)

10. Mexcoyunapoonsiii ceousuueckuti socypran. (2022). Bzaumooeiicmgue mazmamuiyeckux u
MeKMOHUUECKUX NPOYECCO8 68 2eHe3UCe TOKANbHBIX PA3IOMOE: 8bl800bl U3 HEOABHE20 2e0PU3UYeCK020
mooenuposanus. Okchopo Axademux. https://academic.oup.com/gji (na anenutickom sa3vike)

Information about the authors:

Baklagin D.M., master’s degree student at the Department of «Geology and exploration of mineral deposits», «Abylkas Saginov Karaganda
Technical University» NPJSC (Karaganda, Kazakhstan), KrasavchiKZ 44@list.ru; https://orcid.org/0009-0002-1499-9313

Lepyavko M.V, master’s degree student at the Department of «Geology and exploration of mineral deposits», «Abylkas Saginov Karaganda
Technical University» NPJSC (Karaganda, Kazakhstan), Lepyavko _mikhail@mail.ru; https://orcid.org/0009-0001-2110-527X

Ponomareva M.V., Candidate of Technical Sciences, Associate Professor of the Geology and Exploration of Mineral Deposits De-
partment, «Abylkas Saginov Karaganda Technical University» NJSC (Karaganda, Kazakhstan), mv_ponomareval8@mail.ru;
https://orcid.org/0000-0001-8652-9607

Ponomareva Ye.V., Ph.D, acting Associate Professor of the Geology and Exploration of Mineral Deposits Department, «Abylkas Saginov
Karaganda Technical University» NJSC (Karaganda, Kazakhstan), sea_kitten_1@mail.ru; https://orcid.org/0000-0003-1322-6773

ABTOpJ1ap Typajbl MaJliMeTTep:

baknazun JI.M., «O6inkac CarbiHOB aTtbiHAarsl Kaparauas! TexHuKanblK yHHBepcenTeTi» KeAK «[leomorus »xoHe maiinansl Kazdamap KeH
OpBIHJAPBIH Oapiay» kadenpackiHbiH MarucTpanTsl (Kaparanns! k., Kazakcran)

Jensagxo M.B., «O6inkac CarpiHoB arsiHIars! Kaparanas! TexHuKanslk yauBepenteTi» KeAK «l'eomorns xoHe maiinains! kazdanap KeH OpbIH-
JapbIH Oapay» kadenpacsiHbH MarucTpanTs (Kaparanns k., Kasakcran)

ITonomapesa M.B., «O6inkac CarsiHOB areiHIarbl Kaparannbsl Texaukanslk yHuBepcuteTi» KeAK «leonorus xoHe maiinans! kazdanap keH
OpBIHJAPBIH Oapiay» KadepackIHBIH OOLEHTI, T. F. K. (Kaparanns! k., Kazakcran)

ITonomapesa E.B., «O6inkac CarbiHoB aTbiHAarsl Kaparanas! Texankansik yHuBepcuteTi» KeAK «leonorus sxone mainansl Ka3banap KeH
OpBIHJAPBIH Oapiay» KadeapacklHbIH TONEHTIHIH M. a., Ph.D (Kaparaus! k., Kazakcram)

Caeienns 00 aBTopax:

baknazun /].M., maructpanT kadenps! «['eosorus u pa3Besika MECTOPOXK/ICHUH MOJIe3HbIX HeKonaeMbix», HAO «KaparananHckuil TexHude-
ckuii yauBepcuteT uM. AGbuikaca Carnnosay (. Kaparanna, Kasaxcran)

Jensagxko M.B., maructpant kadenps! «leonorust 1 pa3Beaka MECTOPOXKICHUH 1MoIe3HbIX HcKonaeMbix», HAO «KaparananHckuil TexHude-
ckuii yHuBepcuteT uM. AGbuikaca Carnnosay (. Kaparanna, Kasaxcran)

ITonomapesa M.B., x. T. H., ToLeHT Kadeaps! «['eoyorus u pasBenka MECTOPOXKACHHUI MONe3HbIX MckonmaeMbix», HAO «Kaparanmuackuii
TEeXHUYECKUH yHHBepcuTeT UM. AGblikaca Carnnosay (. Kaparanna, Kazaxcran)

Ilonomapesa E.B., Ph.D, u. 0. nouienta kadenpsl «I'eonorus u pazseika MECTOPOKACHUI MOIE3HBIX HekonaeMbix», HAO «KaparananHckmii
TEeXHUYECKUH yHHBepcuTeT UM. AGbuikaca Carnnosay (. Kaparanna, Kazaxcran)

T'opnutii sicypnan Kazaxcmana Nel0’ 2025




