Pa3Butue MeXxaucuuniamHapHbixX nporpaMm nNocneaunioMHoOro o6pasoBaHus U yKpensieHne uccnegoBsat
ceTeil B 0651acT reouHpopMaLMOHHbIX TexHonornini B Apmenum u KbiprbiactaHe (GeoTAK)

- Erasmus+ KbIPIbI3CKUN KYRGYZ STATE TECHNICAL

rOCYOAPCTBEHHbIN UNIVERSITY NAMED
TEXHUYECKWUA YHUBEPCUTET AFTER. I. RAZZAKOVA
M. U. PA33AKOBA

Tema: TekToHn4Yeckoe mMoaennpoBaHme Ornori3HeEBbLIX MpoueccoB, No3Borndlowee aHanmM3npoBaTb U MOAESTMPOBATb
noBegeHmne onon3Hen ans NMPUHATUNA bonee Squ)eKTI/IBHbIX peLueHmZ B 06nacTu reoTeEXHUKM U 3KONOrnm

Topic: Tectonic modeling of landslide
processes, which allows you to analyze and
simulate the behavior of landslides to make

more effective decisions in the field of

geotechnical and environmental science.
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B 1993r. 6bino opraHmM3oBaH KbIprbIi3CKMi ropHO-MEeTannyprmieckmm
MHCTUTYT (KM'-MW Ha 6ase ropHo-reonornveckoro dpakynsreta Ori.
[MepBbiM pekTopom KI'-MW 6bin akagemuk Y. A. AcaHanues (anpenb
1993-ceTs16pb 1996 r.1).

IN 1993 THE KYRGYZ MINING AND
METALLURGICAL INSTITUTE (KG-MI)
WAS ORGANIZED ON THE BASIS OF THE
MINING AND GEOLOGICAL FACULTY OF
THE FPI. THE FIRST RECTOR OF KG-MI
WAS ACADEMICIAN U. A. ASANALIEV
(APRIL 1993- SEPTEMBER 1996).

www.kstu.kg
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Uctopusa passutua NIC texHonorum B
KbIprbi3CKOM ropHo-meTansnypruieckom
MHCTUTYTe UM.aKaa.Y.AcaHanueBa

One of the first GIS technology programs
used at the institute was GEMCOM. (2001)
Kumtor Operating Company (KOC is a
Kyrgyz-Canadian joint venture) from 1995
to 2011.

To use the GEMCOM program in the
educational process, a computer class was
opened, consisting of 14 computers and a
server. The DIPS program operates jointly
with GEMCOM to solve problems of
processing structural mapping data.

GEMCOM ¢

Mine Production Management Solutions '\ b, _.'-'é_/_
&

618829-EPP-1-2021-1-IT-EPPKA2-CBHE-JP

HISTORY OF THE DEVELOPMENT OF GIS
TECHNOLOGIES AT THE KYRGYZ MINING AND
METALLURGICAL INSTITUTE NAMED AFTER

ACADEMICIAN

U. ASANALIEV
OgHum 13 nepsbix nporpamm no 'MC TexHonorun,

ncnonb3yemblx B MHCTUTYTE 6bIN GEMCOM. (2001
rogy) Kymtop OnepentuHr KomnaHm (KOK-
COBMECTHOE KbIPrbl3CKO-KaHaZCKoe npeanpusaTme)
c 1995 . no 2011 r.

Ona wucnonb3oBaHna nporpammel GEMCOM B
yyebHOM npouecce Obln OTKPbIT KOMIMbIOTEPHbIN
Kriacc, cocToswmn n3 14 KoMnbloTEPOB U CepBepa.
CoBmectHo ¢ GEMCOM dyHKLMOHMpPYET
nporpamma DIPS gns peweHuns 3agady obpaboTku

AaHHbIX CTPYKTYPHOIo KapTnpoBaHUA.
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Uctopusa passutua NIC texHonorum B HISTORY OF THE DEVELOPMENT OF GIS
MHCTUTYTe UM.aKaa.Y.AcaHanueBa

] T
3, | | U. ASANALIEV
Pit Design
Create/Edit  Line Edit Workspace Drilhole Block PCBC  Point  Palyline Polygon  Surface Solid  Volumetrics Tools Options  Help
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Ha rpadumke nokaszaHo NOCTpPOEeHME TEXHONOMMYECKOn 4oporu n kapbepa ¢ nomouwbio GEMCOM
The graph shows the construction of a technological road and quarry using GEMCOM
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Uctopusa passutua NIC texHonorum B HISTORY OF THE DEVELOPMENT OF GIS
MHCTUTYTE UM.aKan.Y.AcaHanueBa AGADEMICIAN

U. ASANALIEV

% B 2012 roay komnaHua «MICROMINE» u WHCTMTYT pocTurnu A[oroBopeHHocTen o6
MHTEerpauum m o6opyaoBanu KOMNbIOTEPHbIM Knacc Ha 15 KOMNbIOTEPOB ANA BHeAPEHUs
: nporpammHoro npoaykra MICROMINE B y4ebHbin npouecc uHctutyTta. BY3y Obina

/| npepoctaBneHa ceTeBasi yye6Has nuueH3usa nporpammbl MICROMINE. )
" Ham 6bino nepeaaHo nuUUEH3NUs Ha nNporpammHbIn npoaykT MICROMINE c kntoyamu nop, ,
. HOMEpOM MM-3495 n MM-3496 onsa cTtyaeHTOB ropHO-mMeTasulypruyeckoro u reosioro-
pa3Bego4YHOro HanpasfieHUs NO BCeM crneumnanbHOCTAM B o6beme: nekuun 36 yacoB mn 36
YacoB NMPaKTUYECKUN 3aHATUSA. M ICROMIN E
. . Intuitive Mining Soluti
In 2012, the MICROMINE company and the institute reached e Tinine moHons

agreements on integration and equipped a computer lab
with 15 computers to introduce the MICROMINE software
product into the educational process of the institute. The
university was granted a network educational license for the
MICROMINE program.

We were given a license for the MICROMINE software
product with keys numbered MM-3495 and MM-3496 for
students of mining, metallurgy and geological exploration in
all specialties in the amount of: 36 hours of lectures and 36
hours of practical training.

618829-EPP-1-2021-1-IT-EPPKA2-CBHE-JP
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Uctopusa passutua NIC texHonorum B HISTORY OF THE DEVELOPMENT OF GIS
MHCTUTYTE UM.aKan.Y.AcaHanueBa AGADEMICIAN

U. ASANALIEV

%, [MpumeHenune ITUC Micromine B y4yebHOM npouecce Mo3BOMSAET YBENUYNUTb |
¥ KonmuyecTBO peluaemMbix 3adad, a Takke YNyyluTb HaBblKM BrageHus

{ 1 nporpammoi. BbinonHeHne npoekToB ¢ ucnonb3oBaHnem MUC nossonser
4 cTyneHTy yxe Ha ctaguu obyveHuss B By3e HaxoOouTb MyTU peLleHus 3agad, C

“ | KOTOpPbIMM eMy NPeACcTOMT B AanbHeNLLIEeM CTOMNKHYTbLCSA Ha NPOV3BOACTBE.

The use of GGIS Micromine in the
educational process allows you to increase
the number of tasks to be solved, as well as
improve your skills in using the program.
Carrying out projects using GGIS allows a
student, already at the stage of studying at a
university, to find ways to solve problems that
he will later encounter in production.

618829-EPP-1-2021-1-IT-EPPKA2-CBHE-JP
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Uctopusa passutua NIC texHonorum B HISTORY OF THE DEVELOPMENT OF GIS
MHCTUTYTE UM.aKan.Y.AcaHanueBa AGADEMICIAN

. & K 80-netunio leonornyeckon cnyxobl Kbiprbidackon Pecnybnuku
Si_§ nposeneHHor B 2018r, npoBenu MexayHapoaHyto KOHEepPEHLMo
| «AkTyanbHble npobnembl U MEepCrnekTUBbLI FeONorMn, FOPHOTO e
4 nena wn ob6pasoBaHus». Komnavusi «MICROMINE» B nuue SEN
| pervoHanbHOro aupekTopa Mo OusHecy, nepegana Hawemy
WHCTUTYTY  OOMNOSIHUTESIbHO  JNULUEH3UOHHbLIN  KMd  Ha 15
KOMMbIOTEPOB.

To mark the 80th anniversary of the |
Geological Survey of the Kyrgyz Republic, Fygs
held in 2018, an International Conference g=:
“Current Problems and Prospects of
Geology, Mining and Education™ was held.
The MICROMINE company, represented by
the regional business director, provided our
institute with an additional license key for
15 computers.

618829-EPP-1-2021-1-IT-EPPKA2-CBHE-JP
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Uctopusa passutua NIC texHonorum B HISTORY OF THE DEVELOPMENT OF GIS
MHCTUTYTe UM.aKaa.Y.AcaHanueBa AGADEMICIAN

U. ASANALIEV

& 3D PepakTop ~~0T L= S
oAt @A LS MBS

%, Hauunas c 2019 roga Benucb neperoBopbl U pe3ynsratoM Mbl MOMYYUNn

¥ NuueH3nio Ha nporpamMHbI npoaykT Dolon. MporpammHbin npogykt Dolon
Il — 3TO KOMMIIEKCHOE peLleHne [Ansi  CheunanuctoB TOPHOPYOHOW U
4/ reorornyeckoit otpacnu no pabote C MaccMBOM [JaHHbIX. Cuctema
* | aBnsetca web-opreHTUpoBaHHOW M KpoccnnaTtopMeEHHONM, YTO Mo3BonsAeT
pabotatb u4epe3 Opaysep nwboro yctpouctea, 6e3 HeobxogumocTu
ycTaHoBKM cnoxHoro 0.

Since 2019, negotiations have been carried out
and as a result we received a license for the Dolon
software product. The Dolon software product is a
comprehensive solution for specialists in the <o | @~eoviesneaseass
mining and geological industries for working with R =
massive data. The system is web-based and
cross-platform, which allows you to work through
the browser of any device, without the need to
install complex software.

vy
L 7
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Uctopusa passutua NIC texHonorum B HISTORY OF THE DEVELOPMENT OF GIS
MHCTUTYTE UM.aKan.Y.AcaHanueBa AGADEMICIAN
U. ASANALIEV

& C 2021 ropa craproBan npoekT “Passutve MexaucuunMHapHbIX
¥ nporpamm nocrneannIoMHOro obpa3oBaHus n yKpenneHue
1 ] uccnepoBaTenbckux ceten B 061actu reoMHpOpPMaLMOHHbIX TEXHOMOTUIA B
4 Apvenun un KbiprbisctaHe” (GeoTAK), duHaHCUMpyeMoro B pamkax
¥ nporpammbl EBponerickoro Cotoza SPA3MYC+ B 2021-2024 rr.

Tecricd e

d’Enginyerk ?

e // P g P
] -
.»‘" -

'; ior

Escola

/i

In 2021, the project “Development of
interdisciplinary postgraduate education
programs and strengthening research
networks in the field of geographic
information technologies in Armenia and
Kyrgyzstan® (GeoTAK), funded under the
European Union ERASMUS+ program in
2021-2024, was launched.

Co-funded by the
Erasmus+ Programme
of the European Union

618829-EPP-1-2021-1-IT-EPPKA2-CBHE-JP
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Uctopusa passutua NIC texHonorum B HISTORY OF THE DEVELOPMENT OF GIS
MHCTUTYTe UM.aKaa.Y.AcaHanueBa AGADEMICIAN

% | OcHOBHbIMM  UenaMyn  npoekTa ABndAlTCA  paspaboTka U. ASANALIEV
¥\ nporpaMM NOCNeauniioOMHOr0 BbiCLWIEr0 06pa3oBaHus B
I} obnactn  reoMHMOpPMaLMOHHbIX  TexHonorui  (TUT)
4 yKkpenneHue cBsA3en B obnactu uccrnegoBaHU U MHHOBaLUIA
& mexay BbICLLMMU y4ebHbIMU 3aBeleHNAMMU,
NPOMBILUIIEHHOCTBIO U ynpaBrieHem B ApMeHun n
KbiproiactaHe.

The main goals of the project are to
develop postgraduate higher education
programs in the field of geographic
information technologies (GIT) and
strengthen links in the field of research
and Innovation between higher
education Institutions, industry and
management In Armenia and
Kyrgyzstan. ;
618829-EPP-1-2021-1-1T-EPPKA2-CBHE-JP 'C_’_‘??TAK

Co-funded by the
Erasmus+ Programme
of the European Union
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Uctopusa passutua NIC texHonorum B HISTORY OF THE DEVELOPMENT OF GIS
KbIprbi3ckoM FopHO-MeTanypruieckom TECHNOLOGIES AT THE KYRGYZ MINING AND

MHCTUTYTE UM.aKan.Y.AcaHanueBa METALLURG'CQ'(': A’B?EHT&E\]NAMED AFTER

U. ASANALIEV

% [lpegocTtaBnth npenodaBaTensM W PyKOBOOAUTENAM BY30B B CTpaHax-napTHepax 3HaHWs M HaBblkM MO TeMam BbICLUEro
2 W o6pas3oBaHWsi B COOTBETCTBUM CO CTaHAapTamu bornoHckoro npouecca.
4 CosnaBaTb MeXOUCLMMNIMHAPHbIE NPOrpamMMbl MOCNEANMIIOMHOIO 06pa3oBaHus (Kypchl 1 COBMECTHbIE NMPOrpaMMbl JOKTOPAHTYPbI),
& KoTopble nosbiWwatoT noteHunan MNT B pasnuyHbIX 06nacTax U YPOBHAX 06pa3oBaHmNs 1 OKYCUPYIOT pesyrbTaTbl UCCMENoBaHNM Ha
: COBPEMEHHbIX Npobriemax B perMoHanbHOM 1 rnodanbHoM MacluTabax.
CopencTBoBaTb U YKPENnsATb COTPYAHMYECTBO MEXAY YHUBEPCUTETAMU U NPOMBILLNIEHHOCTLIO MO TEMaM, KOTOpbIEe onpeaerneHbl Kak
KPpUTUYECKNE OS5l YCTOMYMBOIro pasBUTUS CTpaH-NapTHEPOB.

Provide teachers and university leaders in partner countries with knowledge and
skills on higher education topics in accordance with Bologna Process standards.

Create interdisciplinary postgraduate programs (courses and joint doctoral
programs) that enhance the potential of GIT in various fields and levels of education
and focus research results on contemporary problems on a regional and global
scale.

Promote and strengthen collaboration between universities and industry on topics

[ -

identified as critical to the sustainable development of =~ ~*z=+.- -
Co-funded by the

Erasmus+ Programme
of the European Union

/
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Uctopusa passutua NIC texHonorum B HISTORY OF THE DEVELOPMENT OF GIS
KbIprbi3ckoM FopHO-MeTanypruieckom TECHNOLOGIES AT THE KYRGYZ MINING AND

WHCTUTYTe uMm.akap.Y.AcaHanveBa METALLURGICQIE:K\IIJSE.II-\:IT&-LE\]NAMED AFTER

U. ASANALIEV

B pesynbrate coTpygHuyecTBa 6bliv nornydeHbl NvMueH3un ans obydedus B PhD
! [IOKTOpaHType, BHEAPEHbl B Y4YeOHbIA MPOLECC MPOrpamMbl MOMy4YeHHble Yy MapTHEPOB.
4/ MNporpammHoe oGecnevyeHne Quantum GIS BHeceH B CMMCOK AUCLUMMNINH U3y4aemblX MO
* HanpaBneHusam: [MpuknagHas reonorus, FopHoe pgeno wu [lNpuknagHas reogesvst Ans
acrnmpaHToB N JOKTOPAHTOB.

As a result of cooperation, licenses for PhD
doctoral studies were obtained, and programs
received from partners were introduced into the
educational process. Quantum GIS software is
included in the list of disciplines studied in the
following areas: Applied Geology, Mining and Applied
Geodesy, for graduate students and doctoral
students..

Co-funded by the
Erasmus+ Programme
of the European Union
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TeKTOHU4YecKoe MoaeinunpoBaHue

npeacrtasndaeT co BaXXHoOe HarnpasieHune

rpafocTpouTenbCTBa UM 3KONOMMU. BOT HECKONbKO LWaros

Ono/Z13HEeBbIX MPOLECCOB:

the analysis and modeling
effective decisions in the field

lanning and ecology. Here are
ew steps and key aspects
e0|nformat|on modeling
andslide processes:

618829-EPP-1-2021-1-IT-EPPKA2-CBHE-JP

TeKTOHMYecKoe MO, eJ'IVIpOBaHMe OMNMoOJ1I3HEBbIX npoueccos

B

& reonHPOPMaLMOHHbIX HayKax nossoAlolLee aHanu3MpoBaTb U
} MolennpoBaTb MOBefleHMe OMoN3HeW ANnA  NpuHATUA  bonee
H 3¢PeKTUBHbIX peLleHuni B obnactn reOTEXHUKMN,

n

KAlOYeBble  acrnekTbl  reoMHGOPMaLMOHHONO  MOAENNPOBAHUA

Tectonic modeling of landslide
processes is an important direction
In geoinformation sciences, allowm%

0

landslide "behavior to make more

of

geotechnlcal engineering, urban

a
of
of

OonoJsi3HeBbIX

npoLueccos, no3Borlsdoliee
Erasmus+ aHanusupoBaTb U MoaenuUpoBaTb NoOBeAeHWe OMOJI3HEeU ANnA NPUHATUA Oonee
3hheKTUBHbIX peLueHM B 0061acT reoTeEXHMKU N IKONOrUMn.
Tectonic modeling of landslide processes, allowing you to analyze and
simulate the behavior of landslides to make more effective decisions in
the field of geotechnical and environmental sciences.
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TekTOHMYecKoe MoaenunpoBaHune OnoJsi3HeBbIX npoLueccos, no3Borlsdoliee @
Erasmu5+ aHanusupoBaTb U MoaenuUpoBaTb NoOBeAeHWe OMOJI3HEeU ANnA NPUHATUA Oonee
3hheKTUBHbIX peLueHM B 0061acT reoTeEXHMKU N IKONOrUMn.
Tectonic modeling of landslide processes, allowing you to analyze and
simulate the behavior of landslides to make more effective decisions in
the field of geotechnical and environmental sciences.

1. COop AaHHbIX:

% °* CobepuTe reonpocTpaHCTBEHHbIE AAHHbIE, TaKMe Kak LiMdpoBble Moaenu
v penbega (LUMP), cnyTHMKOBbIE CHUMKM, a3POPOTOCHUMKMN 1 reornornyeckne
H KapThbl.

H + BaxkHbIMW AaHHBLIMU SIBASIOTCS TaKKe KNMMaTUYeCcKue 1 rmaponoriyeckme =
4 gaHHble, TaK Kak OHW OTHOCSTCSI K CTaUMOHAPHOW MECTHOCTM. (HY>XHbl (hOTO * BIIKER
a3a aHHbIX reoniormm u3 MakpomarH) 2T v :

1. Data collection: PO

* Collect geospatial data such as Lol d R
digital elevation models (DEMs) W% MR

satellite imagery, aerial 5.
photographs, and  geological e
maps. - e et '
« Climatic and hydrological data Y .
are also important data as they |77 sty i
relate to stationary terrain.

KTHBMIMDYIOTCH B AHOMATLHBIE [OABI
Ha Tepputopum KeipreizctaHa HacuuTeIiBaloTcA 6onee 5000 akTUBHBIX onon3Hen. B

pa3nuM4yHON CTEeNeHW ONAacHOCTU noaBepXeHOo 396 HaceneHHbIX NYHKTOB, B NOTEHLUMUANbHO
onacHbIX 30Hax HaxoauTcAa 0o 10 ThiC. XWUNbLIX AOMOB

Co-funded by the
Erasmus+ Programme
of the European Union
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TekTOHMYecKoe MoaenunpoBaHune OnoJsi3HeBbIX
Erasmus+ aHanusupoBaTb U MoaenuUpoBaTb NoOBeAeHWe OMOJI3HEeU ANnA NPUHATUA Oonee
3hheKTUBHbIX peLueHM B 0061acT reoTeEXHMKU N IKONOrUMn.

Tectonic modeling of landslide processes, allowing you to analyze and
simulate the behavior of landslides to make more effective decisions in
the field of geotechnical and environmental sciences.

2.Co3gaHune undpoBor Moaenu

y * Wcnonb3ynte paHHble AnA cos3daHua TpexmMepHoW LMEPOBOWN MoOenu
W perbedpa. IT0  MOXeT  6biTb  BLINOMHEHO C  UCMOMb30BaHWEM
! reonHdOopMaLMOHHO-CUCTEMHBbIX (r'MC) n cneumannampoBaHHbIX
WHCTPYMEHTOB AN aHanm3a BblOOPOYHbLIX AaHHbIX. (HYXHO ¢oTo obnako
TOYeK) 2 WT

 Ha ocHoBe coOpaHHbIX OaHHbIX CTPOUTCA reoumHpopMaunoHHaa Mogernb
OMon3HeBbIX NpoueccoB. Mogens MOXET BKAoYaTb B cebsl Takne napameTpsl,
KaKk yrosl HaknoHa CKIIOHa, TUN T[PyHTa, HanMume pacTUTENbHOCTN,
MHOFOYUCIIEHHbIE [OaHHble O AoXde W Apyrue dakTopbl, BAUAOLWME Ha
BO3MOXXHOCTb OMON3HS.

2. Creating a digital model:

« Use the data to create a 3D digital elevation model. This
can be done using geographic information systems (GIS)
and specialized tools for analyzing sample data.

« Based on the collected data, a geoinformation model of
landslide processes is built. The model may include
parameters such as slope angle, soil type, presence of
vegetation, extensive rainfall data, and other factors that
influence the possibility of a landslide.

618829-EPP-1-2021-1-IT-EPPKA2-CBHE-JP

npoueccoB, no3poJsisdoLlee

Co-funded by the
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TeKTOHUYeCKOe MoaenupoBaHUe OMNON3HEeBbIX MNpoueccoB, MNoO3BonsAloLWee
EraSI NUS —+ ananusuposats 1 MogenupoBaTb noBeAeHMe OMOM3HEN ANS NPUHATUA Gonee
3 heKTUBHbLIX pelueHMn B 06f1acTU reoTeEXHMUKU U IKOSOoruu.

Tectonic modeling of landslide processes, allowing you to analyze and
simulate the behavior of landslides to make more effective decisions in

the field of geotechnical and environmental sciences.

3. MogennpoBaHue npoLeccos:

% - [lpymeHuTb  reonHdopmMaumoHHble  MeTogbl AN
Y\ MOOEeNnupoBaHUA  OMOM3HEBbIX MPOLECCOB. KnoyuTe
| Takme (pakTopbl, KaK HaKMNOH, TuM 3eMin, Hanu4mne
4 pacTUTerbHOCTW U BIIaXHOCTW. ‘
# - Wcnonb3oBaHne reoMH(opMaLUnOHHbIX NHCTPYMEHTOB U
MEeTOAOB MOAEeNMpoBaHUA MO3BOMNAET MOAEnMpoBaThb |
OMOSN3HEeBblE Mpouecchbl. J3TO MO3BONSAET OLEeHUTb |
MNPOrHO3bl WM MacwTabbl OMNofi3HeM B  Pas3fUYHbIX
¥CHOBI/IF|X. (HY>XXHbl poTOo M nNad 3-4 MOAEsb OrON3HS) s
T

3. Process modeling: 7
- ApFIy geoinformation methods to
model landslide processes. Include
factors such as slope, 2/ e of land,
presence of vegetation and humidity. &
- The use of ?eographm information &=
tools and modeling methods makes it §
possible to  simulate landslide
processes. This makes it possible to
assess the predictions and extent of
landslides under different conditions.

Co-funded by the
7, A Erasmus+ Programme
618829-EPP-1-2021-1-IT-EPPKA2-CBHE-JP GPTAK ol of the European Union
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- TeKTOHVI‘-IeCKoe MOAenMpOBaHMe onon3HeBbIX npoueccos,
Erasmus 7

+ dHalinampoBpatb U mMoaesninpoBatb nopegeHuve onorsisHen AOnAd NPUHATUA oonee
3hheKTUBHbIX peLueHM B 0061acT reoTeEXHMKU N IKONOrUMn.
Tectonic modeling of landslide processes, allowing you to analyze and
simulate the behavior of landslides to make more effective decisions |n

the field of geotechnlcal and environmental sciences.

=z 4.AHanNn3 pyckoB N NPUHATUE peLLEHNI
<& % MonyyeHHble pe3ynbTathbl NO3BONSIOT
H aHanuampoBaTb PUCKM OrMon3Hem B
J onpepeneHHbIXx obnactax. Ha ocHoBe aTux
4 [aHHbIX NPVHUMAKTCA PeLUeHUss OTHOCUTENbHO
. MPUHATUS peLleHni, nnaHMpoBaHus
3eMIenornb30BaHus n ApYrux BMOB
OeaTenbHOCTH, YTOObI CHU3NUTb pUCK
BO3HWKHOBEHMUSI OMOM3HEN U MUHUMU3NPOBATb
NX NocneacTeus.

4. Risk analysis and decision making
The results obtained make it possible
to analyze the risks of landslides in
certain areas. Based on this data,
decisions are made regarding
decision making, land use planning e
and other activities to reduce the risk gEsE==
of landslides and minimize their ESESEES
Impacts.
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Tectonic modeling of landslide processes, allowing you to analyze and
simulate the behavior of landslides to make more effective decisions in

the field of geotechnical and environmental sciences.

5. MOHUTOPUHT 1 OGHOBNEHWE Moaenewn 8
X NHTerpupymnte pes3ynbsraThl B

W\ reoMHopMaLoHHble cUcTeMbl Ana  YAOBHOro
jooctyna  uM o Bu3dyanu3aumm  AaHHbiX.  3TO
4 obecneynBaeTr bonee 3pPEKTUBHYIO MOATOTOBKY
£ peLueHui. 5 3

* PerynapHo otcnexueante u 0bHOBNAUTE
mMogenwu,  crnegute  3a  U3MEHEHUAMU B |
OKpy>KatoLen cpefe n HoBbIMU JaHHbLIMU. ;

5. Monitoring and updating models

* Integrate results into geographic
information systems for easy data
access and visualization. This ensures
more efficient preparation of decisions.
» Monitor and update models regularly,
keeping abreast of changes In the
environment and new data.
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=z OnpeneneHbl BOOHO-(pU3NYECKMe M MPOYHOCTHble CBOWCTBA rpPyHTa C MecTa cxoda Oron3HA B
1 % NabopaTtopHbIx ycrosuax. Mo pesynstataMm cOBUOBbIX UCMbITAHUM BblM NOCTPOEHbI 3aBUCUMOCTU
H nokasartenen casury (cuenneHue, yron BHYTPEHHEro TPeHus) obpasuoB CyrfMHKa OT BRaXXHOCTMW.
4 OnpepeneHa BenuvunMHa OMNOM3HEBOM Macchbl. [lyTeM MOCTPOEHUS  pPasfnyHbIX  BO3MOXHbIX
“ MOBEPXHOCTEN CKOMbXeHUs1 Oblna ycTaHoBNeHa Hamboriee onacHasi NOBEPXHOCTb CKOSIbXEHUS U
onpeaeneH Angd Kaxaon ns HUX KoadpuuneHT ycTondmBocTu. [lokazaHa 4OCTOBEPHOCTL NPUMEHEHNS
MaTtemMaTu4ecKkon Mogenu ans onpeaeneHnst BermymnHel Onon3HeBON Macchl.

The water-physical and strength properties of the soil from the landslide site were
determined in laboratory conditions. Based on the results of shear tests,
dependences of the shear parameters (cohesion, angle of internal friction) of loam
samples on moisture content were constructed. The magnitude of the landslide
mass was determined. By constructing various possible sliding surfaces, the most
dangerous sliding surface was determined and the stability coefficient was
determined for each of them. The reliability of using a mathematical model to
determine the magnitude of the landslide mass is shown.
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& Ha Ttepputopumn Kbiprbidckon Pecnybnvku WMPOKO pacnpocTpaHeHbl ornornsHesble npoueccbl. OHWM HaHOCAT
i \§ OrPOMHbIVi MaTepuanbHbIi ylepb HapogHOMY XO3AWCTBY, @ WHOMAA MPUBOASAT K YEeNIOBEYECKUM XepTBaM.
i | AHanu3 npu4YnH OnonsHeBbIX AedopMaLMii NoKasbiBaeT, YTO OHOW M3 OCHOBHbLIX MPUYUH MX BO3HWUKHOBEHMS
4 ABnaTCA atMocdepHble ocafku. Mpupoaa onon3HeBbIX SBMNEHUI, BECbMa CIOXHbIX MO CYLLECTBY, O CUX Nop
* OCTaeTcs elle Aaneko He pacKpbITOM.

Landslide processes are widespread on the territory of the Kyrgyz
Republic. They cause enormous material damage to the national
economy, and sometimes lead to human casualties. Analysis of the
causes of landslide deformations shows that one of the main reasons for
their occurrence is precipitation. The nature of landslide phenomena,
which are very complex in essence, is still far from being revealed.
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1. 3aBucumocrs CUENNEHNA CylIHKa OT PucyHok 2. 3aBMCMMOCTb yrra BHYTPEHHEro TPEHUS CYrNINHKa OT
B/Z1IaXKHOCTHU BNaXXHOCTWU. PucyHok

Figure 1. Dependence of loam cohesion on

moisture content Figure 2. Dependence of the angle of internal

friction of loam on humidity.
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Muchas gracias por su atencion

SR I ASITIUS + ananusupoBaTb M MogenupoBaTh NnoBefAeHMEe OMON3HeW ANs NPUHATUMA Gonee
3hheKTUBHbIX peLueHM B 0061acT reoTeEXHMKU N IKONOrUMn.

Tectonic modeling of landslide processes, allowing you to analyze and
simulate the behavior of landslides to make more effective decisions in
the field of geotechnical and environmental sciences.

bonblwoe cnacnbo 3a BHMMaHue!
Thank you very much for your attention!
Muchas gracias por su atencion !
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