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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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GEODETIC SUBSTANTIATION
OF THE SARYARKA COPPER ORE REGION

Abstract. Information about copper deposits of Kazakhstan, development of which is carried out in the
Saryarka region and its role in the development of the mining industry are considered in the article. Geological,
structural and tectonic features of the deposits are presented. Research results on improvement methods of studying
and geomechanical processes management in the development of mineral resources are presented. It is shown that
the problem of geomechanical processes management can be solved on the basis of methodology for rock condition
geomonitoring considered in this article, which provides comprehensive accounting and analysis of all natural and
technogenic factors, as well as use of control tools developed by the authors.

The article presents technical solutions to ensure operational safety during the development of Saryarka region
field reserves, which occur in difficult mining and geological conditions. Ore bodies of the deposit have different
sizes and are located at different depths, therefore, seismic surveys are carried out. The geodetic network of
provisional seismic surveys at the field has been substantiated. It is proposed to conduct surveys using modern
geodetic instruments, such as satellite technologies, electronic, digital geodetic instruments. The geodetic survey
methods proposed by the authors provide information on the bowels of the earth with a high degree of accuracy.

Key words: copper ore deposits, geology, structure, tectonics, disturbance, fracturing of rocks, seismic
exploration, geodetic network, geodetic surveys, satellite systems, electronic tacheometers, laser scanners.

Introduction. In recent years, objects with complex geology and great stratification depth have been
increasingly included in the development and operation of ore deposits, which requires special conditions
for the development of these objects. The percentage of drilled “empty” wells does not decrease, which is
also largely due to the complexity of the structure of the prospective ore objects under study. On the other
hand, practical experience has proved the presence of ore deposits at great depths.

In his work named « Dzhezkazgan copper - ore region and its mineral resources » (1932) and during
creating of metallogenic forecast map of Kazakhstan (1950) K.I. Satpayev wrote: «.... copper reserves
accounted for today have not yet exhausted all the possibilities of the Dzhezkazgan ore-bearing region.
Here I do not take into account the deposits of the Zhilandinsky group: Kipshakpai and Saryoba, ore
reserves in them are laid very deeply and they need huge finance and technologies for their development. I
will leave them for future generationsy [1].

We see prophecies of prominent scientist today.

The content of the work. The bowels of Kazakhstan are rich in mineral deposits, including copper.
The Saryoba deposit (Vostochnaya and Zapadnaya) located 30-35 km north of the Zhezkazgan mine is the
special among them [2-6].

In general, ore field has been explored and approved reserves in categories B + C1 + C2 in quantities
that allow it to be nominated as large industrial facility. Ore field structure includes equal red-colored
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complex of interstratified rocks with ore-bearing deposits of the Taskuduk horizon of the Middle
Carboniferous Formation Taskuduk and Serpukhov layer of the Lower Carboniferous.11 ore deposits were
discovered in the ore field where 109 ore bodies were explored. The largest deposits are confined to the
Taskuduk horizon. Their stretch is northeastern, with length of up to 3200 m, thickness of 0.5 to 17 m, and
dip size of up to 1400 m (figure 1).
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Figure 1 — Geological map of the East Saryoba field
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In addition, they are complicated by both pre-ore and post-ore disjunctive dislocation which greatly
complicates their exploration. At the initial stage of development of mineral deposits, use of seismic
exploration is important for the sustainable development of the territory. This method has proved to be
powerful tool for detecting geostructures that concentrate deposits in the bowels of the Earth, contributing
to optimal planning of mining and reducing the number of wells. Moreover, effectiveness of seismic
exploration (as well as any geological and geophysical method) directly depends on the quality of its
geodetic support. In other words, how accurately point’s position of explosion and geophones is
determined in the coordinate space position in plan and height (depth) of any geostructures will be so
accurately determined [7-11].

In this regard, in recent years, regulatory requirements for the quality of geodetic support for seismic
surveys have been tightened. Creation of information geological and geophysical space involves the
representation of it in uniform spatial coordinates.

The analysis of methodology state for conducting geodetic observations on mine territory particularly
related to the lack of effective methods for determining deformations scale which necessitates
methodology improvement of geodetic observations of rock deformations using modern instruments.
Geodetic observations provide opportunity to identify the massif deformation, which is essential for
geomechanical situation assessment in mining area. But they do not provide complete picture of
deformation processes in time. This can be done only with using integrated methodology of
geomonitoring of adjacent rock mass (figure 2).

[ Geomonitoring method of adjacent rock mass ]
rd
1* block 2" block 3" block
Study of the geology Study of strength GeodF:tlc observations
and tectonics of the properties of mass and of adjacent rock mass
region P=Keps
¢ \ 4 A
[ Determining the boundaries of the geomechanical monitoring zone ]
[ Geomechanical monitoring of the danger zone ]
[ Geodesic geomonitoring methods ]
Tacheometrical GPS observations Laser scanner
standard deviation: standard deviation: standard deviation:
my = 0,250; m,= 0,020 m, = 0,010;m,= 0,010 m, = 0,050; m,= 0,050

v ! v

Assessment and forecast of rocks state of adjacent rock mass
and making management decisions

Figure 2 — Scheme of complex geomonitoring methodology

According to 1% and 2™ blocks of recommended methodology (figure 2), engineering-geological and
mining-technical conditions of development and geomechanical state of the instrument arrays, structural-
tectonic features and physical-mechanical properties of rocks of the field were studied in detail [12-15].
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Monitoring of mountain massif state (3" block), especially during exploration processes on the
territory of giant copper deposit, occupying large area, consisting of several deposits and occurring in
various deep horizons requires creation of highly accurate geodetic control. Basis for network creation of
geodetic points is topographic map of area. Total area of mining allotment of Saryoba deposit, which was
left to us by K.I. Satbayev - is 24 479 373, 66 m” (figure 3). Depth of the mountain allotment of East
Saryoba is 510 m, the absolute elevation is 60 m. Based on the materials of existing cartogram object and
existing coordinates, total area is calculated 2447, 94 ha.
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Figure 3 — Topographic base and boundary of mining allotment

Figure shows the triangulation points location (441, 465, 466, 470, 424, and 451) of the State
Geodesic Network (SGN). Bridging process is done based on these points of SGN. In order to provide
huge area using classic option of geodetic networks creation on fields is quite laborious and requires large
financial costs.

During large-scale and long-term development of deposits, geodynamic processes along with
geomechanical deformation processes can be developed) [16]. Therefore, geodynamic testing ground is
created during development of deep-lying ore bodies, where repeated geodetic observations are carried
out.

In this regard, we propose to replace long leveling lines with local geodetic constructions in the form
of profile lines and control “bushes” of geodetic and leveling points. Complex application of ground and
space geodetic methods will allow covering by monitoring observations the entire territory of the field, as
well as increase observations efficiency and reduce capital costs of their production.

Thus, for differentiated study of geodynamic and geomechanical processes development that occupy
large area and intended for deep tabulars, we propose creating ‘“nodal” branches consisting of basic
(reference), control (initial) and deformation geodetic and leveling points (figure 4) [17,18].

All nodal points are located in accordance with the ore veins (see figure 1) and are tied to SGN points
(see figure 3).
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Figure 4 — Structural diagram of the observation network of the geodynamic test site

Network of basic (reference) points is designed to assess the geodynamic state of the deposit
territory on regional scale and serves as the initial geodetic basis for the network development of control
(initial) points. In this regard, basic (reference) points should be located outside the field and influence
zone of technogenic geomechanical processes due to its development, as well as at distance from tectonic
fault zones. Basic point’s quantity is determined as following from of deposit outline configuration of the
field and should be at least two. Their coordinates are determined relative to GNSS stations included in the
international reference geodetic network[19].

Network of control (initial) points is the initial geodetic basis for observing geomechanical and
modern geodynamic processes in zones of tectonic disturbances, as well as for assessing the geodynamic
state of the field’s territory. We propose to locate control (initial) leveling points vertically off-line of the
field under conditions that exclude the impact of geomechanical processes on their stability. Exploration
wells existing in the field (abandoned or being put into conservation), base of which is buried below
developed deposits can be used as control (initial) points.
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Network of deformation points is designed for observation of technogenic, geomechanical and
modern geodynamic processes.

All these works are carried out using modern geodetic technologies. Moreover, high efficiency of
geodetic works is achieved only through satellite technology (figure 5). Use of modern technical
equipment opens up great opportunities for solving problems of geodetic support for seismic exploration
at qualitatively new level. Rapid development of geodetic base centralization, profiles production on
the ground with high accuracy, measurement and automation of data processing, ability to work in
difficult physical, geographical and climatic conditions is carried out only on the basis of modern
instruments [20,21].

a

Figure 5 — Coordinates determination of points (a) and boreholes (b) by GPS technology

At the moment experimental works on the experimental site “Vostochnaya Saryoba” is being
completed. Also, ore mining works are being carried out at Zhylandy field, remote from Zhezkazgan
deposit: “Vostochny Saryoba”, “Itauyz”, “Zapadny Saryoba”, “Kipshakbai” and “Karashoshak”.
“Kazakhmys” corporation successfully continues investment projects.

Conclusions. 1. On the basis of analysis of domestic and foreign scientific and technical literature,
work experience in the field of studying geomechanical and geodynamic processes, as well as deformation
monitoring tools, complex geomonitoring technique using modern highly-accurate geodetic instruments is
recommended.

2. According to the 1* and 2™ blocks of recommended methodology, geology and tectonics of deposit
area were studied, researches on strength properties and structural features of rocks massif were
conducted. Geological, structural and tectonic features of the giant copper deposit in Kazakhstan
“Vostochnaya Saryoba” are presented.

3. Modern approach to setting and making observations of geodynamic and geomechanical processes
in solid mineral deposits is analyzed. New "nodal" method for constructing geodetic observation systems
at geodynamic test site has been substantiated, which allowing covering of monitoring control of ongoing
seismic surveys as well as increasing observations efficiency and reducing capital costs for their
production.

4. Analysis of modern geodetic methods used in seismic exploration of the field in the deep horizon is
carried out. Use of modern instruments and use of the simplest GPS receivers during seismic surveys can
solve many pressing problems in the geodetic support of geophysical surveys. The controller as special
computer can be used to solve several specific problems, depending on their complexity.
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CAPBIAPKAHBIH MbBIC PYJJAJIBI AIKABBIH TEOAE3UAJIBIK HET'I3JIEY

AnHOTanms. Makanazia KypJielli KeH-Te0JIOTHsUIBIK KaFiaina »koHe TepeH Kabarrapaa, JKe3kasraH alimarbiHia
urepiiin xarkad [1Ibireic Capbioba MbIC KEH OpPHBI, Tay-KeH OHJIPICIH JaMbITyJaFbl POJIi Typasibl aKmapaT KapacTbl-
peutrad. HIerrpic Capploba KeH OpHBI KOPBIH WTepy Ke3iHAe KHUBIH TeOJIOTHSUIBIK JKarmgaiia Kayirci3 >KYMBICTHI
KaMTaMachl3 eTyIiH TeXHUKAJbBIK MICIiMIep YChIHbUIFaH. KeH OpHBIHAAFE pyIaiblK ACHEIEPIiH eJIeMi e OpHa-
JIaCKaH TEPEeHJIT1 Ie OpKUJIbI, COHJBIKTAH J1a CEHCMUKANIBIK Oapiay skobananraH. JlanaiblKk CeHCMUKAIBIK 3epTTeyIIep
TOMOTPaUSIIBIK HKIHE T'€0IC3USIIBIK )KYMBICTAPMEH KaTap JKypri3iiei.

AKIaparThlK T'e0JIOTHsUIBIK-Te0(M3UKAIBIK KEHICTIKTI KYpyFa TeK OipbIHFall KEHICTIK KOOpAMHATTAp JKyHeci
FaHa MYMKIHJIK >kacaigpl. Mrepinin xaTKaH KeH OpHBI ayMarbIHa I'e0e3UsUIbIK OaKbuIay JKYPri3y oIiCHaMaChIHBIH
JKail-KyHiHe Tanmay jkacyaa, €H alfbIMeH, JeOopManusuiaHy MacIiTaObIH aHBIKTAWTBIH THIMI SIICTEpIiH KOKTBI-
FeIHA OaliIaHBICTHI OaKBLUTAYIB TEK KEIISH Il TEOMOHUTOPHHT 9/1iCi HETIi3iHAe FaHa JXKYPri3y/i KaKeT eTe/i.

Kerren1i reOMOHUTOPHHT JKYPri3y/iH YChIHBUIBIN OTBIPFaH 9JIiCIHE COKEC MacCUBTET Tay >KbIHBICHIHBIH O€piK-
TIK KaCHeTTepi MEH KYPBUIBIMABIK epekiienikrepi 3eprreinai. Makanana Lsirbic Cappioba MbIC K€H OPHBIHBIH '€0JI0-
THSUIBIK, KYPBUIBIMIBIK JKOHE TEKTOHUKAJIBIK €PEKILENIKTep] KeATipireH.

KeH opbIHIAapbIH KeH ayKbIMIa XKOHE y3aK Urepy Ke3iHIe IeOMeXaHHKaIbIK Je(hopManysuIbK IPOLecTepMeH
KaTap Te0JMHAMHKAIBIK IpolecTep Ae Aamybl MyMKiH. COHIOBIKTaH TEpPeH JKaTKaH KeH ACHeNepiH urepyne reoiu-
HAMUKAJBIK TOJIMTOH KYPBUIAIBI, OHMA KEIIeHII MOHHTOPUHITIK Oakpuiay >kyprisimemi. Kasipri yakeiTTa KemeHzi
(>xepacThI-)KepYCTi a’pOoFapbIIITHIK) MOHUTOPHHI XKYpri3y KaxeT. MyHnmail Oakpuiay >Kypri3yAiH TEXHOJOTHSUIIBIK
0azacel — Ka3ipri 3aMaHFbl a3p0 JKOHE FapbIlll TEXHOJIOTUSUIAPBIHBIH MYMKIHJIIKTEPIH TOJIBIKKAHABI MaiijaaHa oThIpa,
OHBI IOCTYPJIi MapKIIEeHEPIiK-Te0Ie3UsITBIK KYMBIC 9iCTEPIMEH YIIIECTIpe XKYPri3y.

XKep Oeti Ko3ranmbIicTapblHa I'€OJMHAMHUKAIBIK MOHUTOPHUHT XYprisy ymiH Capblapka MbIC KeHi aiMarbIHBIH
TUTAHABIK JKOHE OWIKTIK HETi3[epiH KYpy Mocelenepi KapacThIphUIFaH. Makanaga TeoAHHAMUKAIBIK MOJUTOHBIHIA
TeO0e3MITHIK Oalikay JKYHeciH KYpyIbIH KaHa «OYTanbh dfici Heri3mene i, 07 CeHCMHUKAIBIK JKOHE Tay-KeH KYMBIC-
TapbIHBIH MOHUTOPHHTIH OaKplIayFa, COHBIMEH KaTap Oakpulay JKbUIIaMIBIFBI MEH THIMIUIITIH apTThIpYFa, COHBIMEH
KaTtap, KeH OHJAIpyre KeTeTiH HIBIFBIHABI a3aiTyFa MYMKIHIIK Oepeni. byn onmicti Tek KarThl maiaaibl Kazdanapbl
KeH KeJjeMze, COHbIMEH Oipre MyHail MeH ra3 KeH OpBIHJApbIH UrepyJle lie OChIHIai nmpoliemanapabl Lenryae
KOJIJaHyFa O0mazsl.

TepeH TOpU3OHTTaFrbl KEH OPBIHAAPBIH CEHCMHUKANBIK Oapiiay Ke3iHIe KOJNTAHBUIATHIH Ka3ipri Teoe3UsIIbIK
omicrepre Tannay >kacanabl. Kemenai 6akpuiay kesiHae (Teone3UsIIbIK, a9pOKOCMOCTHIK, TPABHTAIMSIIBIK) aBTOpIap
FallaM/IbIK HaBUTAIMSLIBIK JKyHenepai — GNSS, nazepiik ckaHepiiep skoHe poOOTTHI 3IEKTPOH B! TaXEOMIbI HAKTHUIBI
YaKbIT PeXXUMIHJIE aly/lbl KaMTaMachl3 eTelll. ABTOpJIap YChIHFAH I'e0JIe3UsUIBIK TYCIPYAiH MHHOBAIMSJIBIK dJicTepi
’Kep KOMHaybI Typaibl )KOFaphl ASJIIKIICH aKnapar Oepei, all HoTKelep TeoJUHAMHMKAaNbIK KayinTi KeifiHri Oaranay
’KOHE BIKTHMAJI )KaFbIMCBI3 Cajlapbl a3aiiTy )KeHIHIer1 Mmapanapsl 93ipiey YIIiH KOJAaHbIIaabl.

CelicMHUKaIIBIK 3epTTEyNiep Ke3iHIe 3aMaHayd Kypaimgap MeH KapamaibiM GPS-kaOpuimarsimTapabl KONTaHy
reo(OU3UKaJIBIK 3epTTEYyIepAl FeoAe3HsUTBIK KAMTaMAachl3 €Ty IeTi KOITEreH 03eKTi MOCelleIep i IIelIe alaibl.

Tyiiin ce3aep: MbIC KeH OpBIHAAPHI, I'€OJIOTHS, KYPBUIBIM, TEKTOHWKA, OY3BUIBICTAp, Tay JKBIHBICTAPBIHBIH
JKApBIKIIAKTBIFBI, CEHCMUKAIBIK Oapiay, reofe3UsulbIK TOpam, TeoJe3UsUIbIK TYycipicTep, >Kepcepik xyitenepi,
AIIEKTPOH/IBI TAXEOMETPJIEP, J1a3epil CKaHepiep.
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T'EOJIE3NYECKOE OBOCHOBAHHUE ME/THOPY/THOI'O PAMOHA CAPBIAPKH

AnHotanus. B cratbe paccMaTtpuBaeTcs MH(GOpMAIUS 0 MEIHOM MecTopoxkaeHuu «Bocrtounbiii Capeiobay,
OCBOEHHE KOTOPOTO ocymiecTBisieTcss B JKe3Ka3raHCKOM pPETHOHE, €ro pOJId B Pa3BUTHH TOPHOAOOBIBaromIeit
MPOMBINIICHHOCTH. [IpencTaBieHsl TEXHHYECKHE pEIICHUS, ITO3BOJIIONINE O0ecreunTs Oe30ImacHbIe YCIOBHUS
paboOTBl B CJIOXKHBIX TOPHO-TEOJIOTMYECKHAX YCIOBHSAX TIPH OCBOSHHH 3allacOB MecTOpokaeHus «Bocrounas
Caprioba» B Kazaxcrane. PyaHble Tena MECTOPOXKICHHH UMCIOT pa3HbIC pa3Mephl M PACIIONIOKEHBI HA Pa3sITHIHBIX
rnyOuHax, T[O3TOMY  IHPOBOISITCS — CelicMopa3BeqouyHble  paboThl.  [IpoBoaMMBIE HAa  MECTOPOXKICHUH
ceiiMopa3BeIoYHbIC PAOOTHI COMPOBOXKACHBI TOMOPA(PO-TCOIC3UICCKUMU ChEMKAMH.

Co3nanre MHOOPMALMOHHOTO I'€0JIOr0-re0(U3NUECKOr0 MPOCTPAHCTBA MPEIoNaraeT MpeicTaBlieHne ero B
€IMHBIX MIPOCTPAHCTBEHHBIX KOOPAMHATAX. AHAIN3 COCTOSHHUSA METOIUKU MPOBEACHUS T€0Ie3NICCKIX HAOIIOeHUH
Ha TEPPUTOPUHU pPa3padaTBIBAEMOTO MECTOPOXICHUS, TPEXKIE BCEro, CBA3aHO C OTCYTCTBHEM 3()()EKTUBHBIX
croco0O0B ONpeIeTCHUs BEIMYHH Ae(QopMaIuii, 4To 00yClaBInBaeT HEOOXOAMMOCTh OCYIIECTBICHHS HAOIIOICHUU
TOJIbKO Ha OCHOBE KOMIUIEKCHOM METOJIMKU BEJIEHUSI TEOMOHUTOPHUHTA.

COFJ'IaCHO peKOMeHHyeMOﬁ KOMIIIEKCHOM METOAUKH BEACHUSA I'€OMOHHUTOPHUHIA, BBINIOJIHEHBI MCCJICIOBAHUA
MPOYHOCTHBIX CBOWCTB U CTPYKTYPHBIX OCOOCHHOCTEH TOPHBIX MOPOJ MaccuBa. [IpencTaBiieHBI I'eOJOTHYECKHE,
CTPYKTYPHBIE U TEKTOHHYECKHE 0COOCHHOCTH TUTAaHTCKOTO METHOTO MecTopoxaeHus «Bocrounas Caprroday.

I[Ipn kpymHOMacmTabHOM H UIMTEIEHOM OCBOCHHH MECTOPOXKICHUH, HApsALy C TeOMEXaHHYeCKUMHU
Je(OPMAIMOHHBIMA TPOIIECCAMH MOTYT Pa3BHBATHCA M T'€OJUHAMUYECKHE TPONEcChl. [103TOMy IpuU OCBOCHHHU
1yOOKO3aJeraloIiuX pyAHbIX TeNl CO3/AaeTCs M€ IMHAMUYeC-KUN MOJIUTOH, /i€ MPOBOJSATCS KOMIUIEKCHBIE HAOIIO-
JCHUS. B HaCToAIIEC BpEMs IMPEACTABIIACTCA HCOGXOHI/IMI)IM BBIITIOJIHEHUA KOMIIJICKCHOI'O (HO}ISeMHO-Ha?:eMHO aspo-
KOCMHUYECKOT0) HaOMroAeHns. TeXHOIOrnIecKopi 0a30i mpoBeaeHNs TAKOTO HAOIIOACHHS SIBISIETCS MMOJTHOIIEHHOE
HCTIOJIh30BaHUE BO3MOXKHOCTEH COBPEMEHHBIX a’pO- U KOCMHYECKHX TEXHOJOTHH B COYETCHHH C TPAIUIMOHHBIMHU
MapKIIeH1epcKo-reo1e3NIeCKUMHI METOJaMH PadoT.

PaccMmoTpeHBI BOIPOCH! CO3/IaHMs TUIAHOBO-BBICOTHOTO OOOCHOBAHHS METHOPYAHOTO paiioHa CapblapKul s
BEJICHUS T€OJUHAMUYCCKOI0 MOHHUTOPHHIA 36MHOW MOBEPXHOCTH. B cTaThe 0OOCHOBAH HOBBIA «Y3JIOBOW» METOJ
MOCTPOCHHUA CUCTEM I'€OAC3UYCCKUX Ha6ﬂlOI[eHHI>i Ha r¢OAMHAMHYCCKOM IIOJIMI'OHC, HO3BOJ’DHOH.[HI>1 OXBaT MOHHUTO-
PUHTOBBIM KOHTPOJIEM IPOBOAMMBIX CEHCMOPa3BEIOYHBIX M TOPHBIX PadOT, a TakXKe IOBBICUTH ONEPATUBHOCTH
HAONIOACHNI M CHU3WUTH KalUTaJbHBIE 3aTpaThl Ha MX HOOBITy.MeTon MOKeT OBITh HCIIONB30BAH LIS PEIICHUS
AHAJIOTUYECKUX 3a[ad MPH KPYIMHOMACIITAOHOM OCBOSHHH HE TOJIKO TBEPHBIX IOJE3HBIX MCKOMAEMBIX, a TAKKEe B
YCIIOBHSIX pa3pabOTKu HEPTETa30BBIX MECTOPOKICHUH.

IIpoBeneH aHanu3 COBPEMEHHBIX T€OIE3MUECKUX METOJIOB, HUCIOJIB3YEMBIX MPHU CEHCMOpPa3BEAKE MECTOPOXK-
JieHus B ri1yOokoM Topu3oHTe. [Ipu KOMIUIEKCHOM MOHHUTOpPUHTE (T€0AEe3UYECKHl, adpOKOCMUYECKHid, TpaBUTa-
IIMOHHBIN) aBTOpaMH MPEI0KEHBI UCTIOIL30BaTh TIT00aTbHbIe HaBUTAIIMOHHBIE cHCTeMbI-GNSS, nazepHbie CKaHEePHI
U 3JEKTPOHHBIE TaXEOMETPHI, KOTOPHIE OOECHEeUMBANM TONYYCHHUS ONEepaTHBHOW MHQOpMamum o0 o0beKTe MpHu
MHUHUMAJBHBIX 3aTpaTax BpeMeHH. [IpemnoskeHHBIE aBTOpaMH WHHOBAIIMOHHBIE TEOHE3HMYSCKHE METOHBI CHEMKH
MO3BOJISIOT TOJIYYUTh HHPOPMALIUIO O HEJIPAaX 3EMIIU C BEICOKOH CTENCHBIO TOYHOCTH, ¥ PE3YJIbTaThl UCIIOJIB3YIOTCS
JUTS. TIOCTICIYIOIIUX OLEHOK TI'€OJAMHAMHYECKOTO PHCKAa U BBIPAOOTKHA MEPOIPHUATHH MO0 CHUKCHUIO BO3MOXKHBIX
HETraTUBHBIX MOCHeACTBUI. lcmonp3oBaHHE COBPEMEHHBIX HpuOopoB u mpocrteimux GPS - mpueMHuKoB mnpu
MIPOBEACHUN CEHCMOPa3BEAOYHBIX PAa0OT MO3BOJSIOT PEIINTh MHOTHE HACYIIHBIE MPOOIEMBI B T€0AE3UIECKOM
obecrieueHIH TeOPU3NIECKUX UCCIIETOBAHHH.

KiroueBble ci10Ba: MeTHOPYIHBIE MECTOPOXKICHUS, TEOJIOTHS, CTPYKTYpa, TEKTOHUKA, HAPYIICHHOCTb, TPEIIH-
HOBTOCTb F'OPHBIX MOPOJ, celicMuecKkas pa3Be/ika, Teoie3uuecKas CETh, T€01€3UUCKHE ChbeMKH, CITYyTHUKOBBIE CUCTE-
MBI, SJIEKTPOH/IbIE TAXEOMETPHI, JIa3epHbIE CKAHEPHI.

— 201 ——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

Information about autors:

Nurpeissova M.B., doctor of technical sciences, professor, Satbaev University, professor “Mine surveying and
geodesy” department, Almaty, Kazakhstan; marzhan-nurpeisova@rambler.ru; https://orcid.org/0000-0003-0412-
8469

Bitimbayev M.Zh., Doctor of Technical Sciences, Professor, Satbaev University, professor Department of
«Miningy, Almaty, Kazakhstan; mbitimbayev(@mail.ru; https://orcid.org/0000-0003-0870-8591

Rysbekov P.B., Associate professor, Satbaev University, Director of the Institute of Geology, Petroleum and
Mining engineering PhD, Almaty, Kazakhstan; kanay.r@mail.ru; https://ordcid.org /0000-0003-3959-550X

Derbisov K.T., Tutor of “Mine Surveying and Geodesy” Department, Satbaecv University, Almaty, Kazakhstan;
derbisov.kderbisov.k@mail.ru; https://orcid.org/0000-0001-7584-1304

Turumbetov T.A., PhD student of "Geoinformatics and Geodesy" department, Kazakh national university named
after Al-Farabi, Almaty, Kazakhstan; turar.kz_star@mail.ru

Shults R., doctor PhD, professor department of «Geodesy», Michigan Technological University, USA;
rshults@mtu.edu; https://orcid.org/0000-0003-2581-517X

REFERENCES

[1] Satbayev K.I. Main results of complex geological study and questions of Genesis of Dzhezkazgan // Geology of ore
deposits, 1962. N 3.

[2] Working draft. Pit mining "East Saryoba". Vol. 2, book 1. Zhezkazgan Design Institute, 2016.

[3] Project "Geological and geophysical search criteria for detecting copper mineralization of Zhezkazgan type in Central
Kazakhstan", Zhezkazgan, 2018.

[4] Asanov M.A., Esenov Sh.E. and others. Some features of the distribution of lead and zinc in the section of the
Zhezkazgan ore-bearing stratum. Proceedings of the Academy of Sciences of the Kazakh SSR, 1973. N 6.

[5] Seyfullin S.Sh., Nuralin N.N. Geological and structural conditions for the formation of the Zhezkazgan deposit.
Alma-Ata, 1964.

[6] Kopobaeva A.N., Satibekova S.B. et al. On the Genesis of the Zhezkazgan Field // Young Scientist. 2016. N 5. P. 244-250.

[7] Zholtayev G.Zh., Zhukov N.M., Bespayev Kh.A. The theory of forecasting and evaluating the minerals ang raw materials
base of the Respublic of Kazakhstan // News of the National Academy of Sciences of Kazakhstan. Series of geology and technical
sciences, 2018. N 2. P.36-43.

[8] Nurpeisova M.B., Kurmanbayev O.S. Patterns of development of geomechanical processes at the Maykayn deposit //
News of the National Academy of Sciences of Kazakhstan. Series of geology and technical sciences, 2016. N 6. P.109-115.

[9] Omirserikov M.Sh.. Stepanenko N.I. and others. Investigation of rare metal deposit on the basis of GIS technology and
forecast assessment of its addition resources for industrial ores // News of the National Academy of Sciences of Kazakhstan.
Series of geology and technical sciences, 2017. N 6. P. 56-65.

[10] Stepanets V.G., Levin V.L. et al. Problems of petrology of ultramafic rocks of Karaturgay river basin, Norhte n Ulytau
(Central Kazakhstan) // News of the National Academy of Sciences of Kazakhstan. Series of geology and technical sciences,
2018. N 1. P.6-25.

[11] Turumbetov T., Kurmanbayev O. Kazakh copper - Satpayev’s good deed // News of the NAGN, 2019. N 4. P. 33-39.

[12] Borisenko G.T., Ismailova G.A. Methods and results of interpretation of the field-geophysical study of wells // News of
the National Academy of Sciences of Kazakhstan. Series of geology and technical sciences, 2016. N 2. P. 96-102.

[13] Mikhailova N.N., Uzbekov A.N. Tectonic and technogenic earthquakes in Central Kazakhstan // News of the National
Academy of Sciences of Kazakhstan. Series of geology and technical sciences, 2018. N 3. P. 137-145.

[14] Nurpeisova M., Kyrgizbaeva G., Aitkazinova Sh. The methodology of monitoring the earth surface displacements
during the development of the subsoil // News of the National Academy of Sciences of Kazakhstan. Series of geology and
technical sciences, 2015. N 4. P.95-100.

[15] Environmental and industrial safety of subsoil development / under the general revision of M. Nurpeisova. Almaty:
KazNRTU, 2016. 435 p.

[16] Turumbetov T., Bekseitova P., Kurmanbaev O. Geodesic substantiation of exploration works at “ Eastern Saryoba”
field. Almaty: Vestnik KazNTU, 2019. Vol. 6. P. 25-29.

[17] Instructions for the production of surveying works: [RD 06-603-03: introduction. 29.06.2003]. M.: state unitary
enterprise "STC "Industrial safety", 2003. 120 p.

[18] Turumbetov T.A., Bekseitova R.T., Kurmanbayev O.C. Methodology of geodetic substantiation in the development of
deep deposits // Proceedings of the international. The conference "Farabi Alemi 2020". Almaty: KazNU. 2020. P. 131-134.

[19] Turumbetov T.A., Kurmanbayev O.C., Derbisov K. N. Geodetic substantiation of exploration // Proceedings
Satpayev’s Readings 2020. Almaty: Satbayev University. 2020. P. 85-90.

[20] Turumbetov T.A, Kasymkhanova K.M, Bekseyitova R.T, A new approach to the design of networks of repeated
geodetic observations // Vestnik KarGTU, 2020. Vol. 1. P.25-30.

[21] Turumbetov T., Bekseitova R.T., kasymkanova H.M. Geodesic works at seismic exploration of the Eastern Saryoba
Deposit // Collection of works of the Russian Federation..scientific. Conf. "Prospects for innovation in science, education and
production". Odessa, 2019. P. 6-9.

— 202 ——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[TpaBuia opopmieHHs CTAThU s My OJIMKAINH B )KypHAIe CMOTPETh Ha calTe:
www:nauka-nanrk.kz

ISSN 2518-170X (Online), ISSN 2224-5278 (Print)

http://www.geolog-technical.kz/index.php/en/

Penakropet M. C. Axmemosa, /{. C. Anenos, A. Axmemosa
Bepctka /[. A. A6opaxumosoii

Ilopmucano B meuats 15.12.2020.
®dopmar 70x881/8. Bymara odcernas. [leuars — puzorpad.
17,6 m.n. Tupax 300. 3aka3 6.

Hayuonanvhas akademus nayk PK
050010, Aamamut, ya. [llesuenxo 28, m. 272-13-19, 272-13-18



