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REVIEW
of the foreign scientific consultant, doctor of technical sciences, professor
Wilhelm Stelling on the dissertation work of the doctoral student Sadykov
Batyrkhan Bolatuly on the topic "Improving the method of risk management in
conditions of intensive field development based on the use of GIS technology",
submitted for the degree of Doctor PhD in the specialty 6D071100 - Geodesy

The dissertation work of Sadykov Batyrkhan Bolatuly is devoted to the urgent
/ problem of mining - ensuring the safety and efficiency of field development.
With an increase in the depth of mining, mining and geological conditions
become more complicated, the area of mined-out spaces increases, which
leads to intensive displacement of rocks and the earth's surface. Monitoring
the displacement process is not a short-term work, but systematic monitoring
of the safety of mining operations, the safety of underground workings and
surface structures until the completion of the operation of the deposits. As the
experience of developed countries has shown, the increase in the intensity of
the development of mineral deposits, which is associated with technical prog-
* ress, is accompanied by manifestations of deformation processes that do not
fit into modern ideas about the displacement of a rock mass. So, for example,
currently in China, South Africa, Chile, Ukraine, Russia and Kazakhstan, there
are sinkholes on the earth's surface that are not predicted by regulatory
methods. In addition, the rate of extraction of mineral resources has sharply
increased, which also raises questions about the assessment of the response
of the earth's surface to these impacts. This trend is of a worldwide nature,
accompanied by an increase in the intensity of negative manifestations on the
v earth's surface in the areas of development of mineral deposits,
rf To address these issues, Sadykov Batyrkhan's thesis proposed a method for
predicting shear zones, which ensures safety, prompt decision-making and the
economic efficiency of field development as a whole.

The novelty of the results obtained is manifested in the fact that in the
dissertation:

- identified risk areas of displacements and subsidence of the earth's surface
of the Annensky mine based on the results of instrumental and radar data;

- the method of complex geomechanical monitoring was improved, including
mine surveying and geodetic, space technologies of radar interferometry and
methods of zoning the surface of the field according to the degree of weaken-
ing. The prospect of research lies in the creation of a new approach and
management solution for the use of innovative technologies for the collection
and processing of geospatial data for the management of mining operations
in weakened zones of rocks.

- the method of zonal zoning of the earth's surface by the degree of weaken
ing has been improved, the novelty of which lies in the use of potential energy
in the initial state of the rock mass, taking into account the zoning coefficient
for three levels of problematicity of geomechanical processes.
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~_e reliability and validity of the protected provisions is confirmed by the

-_ge amount of material collected and analyzed by previous researchers.

- e author took part in a research project for 2018-2020 "Development of
=forecast system and methods for geomonitoring for displacements of a

ock mass on hazardous areas of the earth's surface during the development
of subsoil based on innovative methods of GIS technology.”
All the results obtained are of undeniable significance, both in terms of theory
and practice. The materials of the dissertation have been published quite fully
in scientific journals and reported at international scientific and practical

conferences.

Thus, the dissertation work of Sadygov Batyrkhan Bolatuly on the topic:
"Improving the risk management method in conditions of intensive field
development based on the use of GIS technology"” is relevant.

Conducted by B.B. Sadykov's research indicates that the author has a sufficient
command of the methods of scientific analysis, has a sufficiently high level

of preparedness to conduct deep scientific research, and has a wide erudition

in the field of mining.

Based on the foregoing, | believe that the dissertation work "Improving the
Tiethod of risk management in conditions of intensive field development
based on the use of GIS technology” in terms of relevance, scientific and
cractical significance meets the requirements of the Committee for Control
n Education and Science of the Ministry of Education and Science of the
Republic of Kazakhstan for doctoral dissertations and author, Sadykov
Batyrkhan Bolatuly, deserves to be awarded the degree of Doctor of

: ~ilosophy (PhD) in the specialty 6D071100 - Geodesy.

-rof. Dr. W. Stelling
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3bicliasa TexHmnyeckas wkona MFeopra Arpukonsl, a/a 10 27 49, 44782 boxym

OT3bIB

3apy6eXHOro Hay4yHoro KOHCy/nbTaHTa, LOKTOpa TEXHUYECKNX HayK, npodeccopa
Bunbrensma Ctennuura (Wilhelm Stelling) aucceptaunoHHol paboTel JOKTOpaHTa
CapplkoBa BaTbipxaHa Bonatynsl Ha TeMy «CoOBepLLIEHCTBOBaHMe MeToAa YNpaBneHns
prCKaMu B YCNOBUSAX MHTEHCUBHOW pa3paboTKy MeCTOPOXAeHWIA Ha OCHOBe
ncnonb3oBaHusa MMIC TexHONOrMn», NPeAcTaBNeHHY0 Ha CONCKaHWe YYEHOW CTeneHn
poktopa (PhD) no cneunanbHocTn 6D071100 - Meogesus.

[OnccepTaunoHHas pa6ota CafblkoBa baTbipxaHa bonaTy/ibl MOCBsiLeHa aKTyanbHOi
rOpHOTO MpPOM3BOACTBA

npo6neme

3(h(heKTUBHOCTM NpU pa3paboTKe MECTOPOXKAEHUS.
ropHbIX paboT YyCnoXxHATCA
YCNOBWS, YBENWUYMBAETCA MowWab BblpabOTAHHbLIX MPOCTPAHCTB, 4YTO MPUBOAUT K

| C yBenuyeHuem

B o06nactu

rnyouHbl

- obecrneyeHnto 6e3o0nacHoOCTM u

FOPHO-reosiornyeckne

MHTEHCMBHOMY CMELLEHUI0 TOPHLIX MOPOA M 3eMHOI MOBepXHOCTU. HabnogeHue 3a
MPOLECCOM CABWXEHWUS - He KpaTKOBpPeMeHHas paboTa, a 3TO CUCTeMaTuyeckue
HabnoaeHna 3a 6e30MacHOCTbIO BEAEHMUS TOPHbLIX PaboT, COXPAHHOCTLIO MOA3EMHbIX
N MOBEPXHOCTHbIX
MECTOPOXAEHWA.

BbIpaboToK

Kak nokasan

ONbIT pPa3BUTbLIX

COOpPYXeHUi

CTpaH,

HapacTaHune

40 3aBeplleHus  3KCmayaTauuu

WHTEHCUBHOCTWU OCBOEHUA

MeCTOpO)K,CLEHVII?I NONE3HbIX WCKOMaeMblX, CBA3aHHOE C TEXHWYECKUM Nporpeccom,

conpoBoXaaeTcAa

NPoABNEHNAMMU

fedopmaLMOHHbIX

npoueccos, KOTOpblE  HE

YKNafblBalOTCA B COBPeMEHHble MpeAcTaBNeHUA O CMelleHUMM NOPOAHOro Mmaccusa.
Tak, Hanpumep, B HacToslwee Bpema B Kurtae, KOAP, Yunu, YkpauHe, Poccumn wu
KasaxcTaHe HabnogaloTca NpoBasbl Ha 3eMHOM NOBEPXHOCTMW, HE MPOrHO3UPYeMble MO
HOpPMaTMBHbLIM MeToAMKaM. Kpome TOro, pe3ko BO3poc/ia CKOPOCTb BbIEMKU J00bIYK
Mofie3HbIX UCKOMaeMblX, YTO TakXe BHOCUT BOMPOCbl 06 OLEHKe peakuuu 3eMHONA

NMOBEPXHOCTN Ha TaKue BOB,quICTBI/IFI.

[JlaHHas TeHAeHUMs HOCUT 06LLemMUpoBoii

XapakTep, COI'IpOBO)K,IJ'a}OUJ'VIVICFI POCTOM WHTEHCMBHOCTU HETaTUBHBLIX I'IpOFlBJ'IeHI/II;i Ha

3eMHOW

MOBEPXHOCTU

MCKOMaeMbIX.
[ns pelieHnWs faHHbIX NpobremM B AuccepTalMoHHOW paboTe CapgbikoBa bBaTbipxaHa
npefsoXeHa MeToAMKa NMPOrHO3MPOBAHWUS 30H CABWMXEHWS, KoTopas obecneumBaeT

6€30MacHOCTb,

B  paioHax

onepaTnBHOCTb

NPUHATUA

paspaboTku

MeCTOpO)K,quI/IVI none3HbIX

peUJeHVIVI n 9KOHOMUYECKYHO

3heKTUBHOCTb NpK pa3paboTKe MECTOPOXAEHUS B LiE/IOM.

HoBM3Ha NONYYeHHbIX pes3ynbTaToB 3aK/lO4YaeTcs B TOM, 4YTO B AMCCGpTauMOHHOVI

paboTe:

- onpefieneHbl PUCKOBbIE Y4YacTKU CABVXKEHWW W oceflaHWil 3eMHOI MOBEPXHOCTM
AHHEHCKOT0 pyAHMKA N0 pe3ybTaTaM UHCTPYMEHTA/IbHbIX U pafjapHbIX JaHHbIX;

- YCOBEpLIEHCTBOBaHAa METOAMKA KOMMIEKCHOTO FeoMexaHU4YecKOoro MOHWUTOPWHra,
BK/IIOYAlOLLEro B ce6sl MapKLUeifepckue U reoaesnyeckne, KOCMUYECKUE TEXHONOTUN

pasvoNoKaLMOHHO
MEeCTOpOXeHus
3aK/loYaeTcs
UCMO/b30BaHNIO

B CO34aHun
MHHOBALMOHHbIX TEXHOIOrUN

WHTepdepomMeTpun 1
Mo cTeneHU ocnabneHHoOCTH.
HOBOTO TMOAX0fa W YMNpaBAeHYECKOro pelleHus

METOAbI

30HMPOBaHUA
[MepcneKTUBHOCTL

NOBEPXHOCTU
nccnefoBaHui
no
C uenbto cbopa M 06paboTKK

reonpoCTpPpaHCTBEHHbIX AaHHbLIX ONA ynpaBneHUA TOPHbIMK pa6OTaMI/I B 0CNabneHHbIX

30Ha# ropH

bIX Mmopoa.

- ycoBeplweHCTBOBaH METOA 30HHOrO pal‘/‘IOHI/IpOBaHI/IFI 3eMHo MOBEPXHOCTN MO

CTeneHu

ocnabnexHus,

HOBU3Ha

KOTOpOro

3aKnr4yaeTcA B Mcnonb3oBaHUKU

MOTEHUMANbHOW 3HEeprum B WCXOAHOM COCTOSIHUM TMOPOAHOr0 MaccuBa C Y4eToM
Ko3(huLMeHTa 30HANLHOCTU [/ TPeX YPOBHel Npo6AeMHOCTU TFeoMexaHW4ecKux

MPOLIeCCOoB.
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HaaeXHOCTb 1 060CHOBAHHOCTb 3aLWLLLEHHbIX MOM0XEHWA NOLTBEPXKAAETCA OFPOMHbIM
XO/IMYECTBOM  MaTepuana, Co6paHHOro W MNpoaHanu3NpPoOBAHHOIO MpPefblAYLWUMU
xcnegosatenamu. B 2018-2020 rr. aBTOp NpUHMMan y4yacTue B Hay4yHo-
nuccnefosatesib.CKOM  npoekTe  «Pa3paboTka CUCTEMbl  NPOrHO3a W MeTOAOB
reOMOHUTOPUHIA 33 CMELLEHWAMU FOPHOTO MaccuBa Ha OMaCHbIX Y4acTKax 3eMHOM
NMOBEPXHOCTM TMpPW OCBOEHUM HEAP Ha OCHOBE WHHOBAUWOHHbLIX MeTogos [UC
TEXHONOTNiN».

Bce nonyyeHHble pe3ynbTaTbl MMEOT HEOCMOPMMOE 3HAUYEHME KaK C TEOPeTUYECKON, Tak
H C MpaKTWYeCKOM TOuKW 3peHus. MaTepuanbl guccepTauuMm [OCTATOYHO MOJSHO
ony6/MKOBaHbl B Hay4HbIX >XYpHanax W npeAcTaBfeHbl Ha MeXAYHapOLHbIX Hay4HO-
MPaKTUYECKUX KOH(EepPeHLNAX.

Takum o6pa3om, aucceprtauyunoHHas paboTta CagblkoBa baTbipxaHa bonatynbl Ha Temy:
(CoBepuweHcTBOBaHME MeTOfa YMpaBleHWS pUCKaMW B YCMOBUAX WHTEHCUBHON
pa3paboTkn MecTOPOXAEHWI Ha OCHOBe Mcnonb3oBaHua MTMC TexHonorum» spnsetcs
akTyanbHoi. MposeaeHHOe CapablkoBbiM B.B. nccnefoBaHve CBUAETENLCTBYIOT O TOM,
4yTO aBTOP B AOCTATOYHOWN CTeneHW BnajeeT METOAaMW Hay4HOro aHanusa, umeeT
[OCTATOYHO BbICOKMIA YPOBEHb MOArOTOBKM [ANA NPOBeAeHMS TNYyBOKNX Hay4YHbIX
nccnefoBaHnin n LWMPOKYH 3pyANLMIO B 06nacT FOpPHOro fena.

Mcxoga  v3  BbILEM3NOXEHHOrO, A CYMTal, 4YTo  fuccepTauuoHHas  paboTa
«COBepLUEHCTBOBaHNE MeTOAa YMNpaBfeHUs PUCKaMU B YCNOBUAX WHTEHCUBHOW
pa3paboTkn MecTOPOXAeHW Ha OCHOBE WCNOoNb3oBaHWA MC TexHOMOrMm» c TOUKM
3peHus  aKkTyanbHOCTWM, Hay4YHOW M NpaKTMYECKOW 3HAYMMOCTW COOTBETCTBYeT
TpeboBaHnAM KomuTteTa no obecreyvyeHUto KayecTBa B clhepe 06pa3oBaHWA U HayKu
MuHucTepcTBa 06pa3oBaHus W Hayku Pecny6numku KasaxctaH B OTHOLUEHMM
[LOKTOPCKMX guccepTauuid, n aBTop pabotel CaablkoB baTbipxaH bonatynbl 3acnyxuBaet
npucyXaeHus yuyeHoli cTeneHn [okTtopa d¢unocodum (PhD) no cneyuanbHOCTK
6D071100 - Meopesus.

[Moanuce]

-Mpod. gp. B. Ctennuur (W. Stelling) -

[NoroTtun]
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MepeBog C aHIMIACKOTO £A3blka Ha PYCCKWIA A3bIK BbIMOJIHEH NEpeBoAYUKOM HAHAMeBOR Bannoi
BucaHrnpeeBHo. -

Moanuce: c-r

[Bajuate BTOpoe gekabps fiBe TbiCAYM ABajLaTb MepBOro roga.
Pecny6nunka KasaxcTtaH, ropog AnmMarthbl.

A, BekewbaeBa baHy MepHebGekoBHa, HoTapuyc ropoga Anmatsl, Pecnybnmku KasaxctaH, geicTByOW Wi
Ha OCHOBaHWW TOCYAAPCTBEHHON NWULEH3MMW, BbifaHHON MwuHucTepcteoMm HOcTuuum Pecnyb6nmnkm KasaxcTaH oT
05.12.2014 ropaNe 14018240, cBMAETENbCTBYH NOAMMHHOCTb NOAMNUCK, CAENAHHON U3BECTHLIM MHE MEPEBOAYMKOM

AHavesoii bannoit BucaHrupeeBHO. JIMYHOCTb, MOAMMCABLUEr0 [OKYMEHT YCTaHOB/IEHA, [Aeecnocob6HOCTb U
MOIHOMOYMS €r0 MPOBEPEHBI.

3apernctpuposaHo B peecTpe Ne
B3bICcKaHoO: on.
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