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ASSESSMENT OF THE POTENTIAL USE OF ICESat-2 DATA
FOR BATHYMETRIC MAPPING OF SMALL LAKES OF KAZAKHSTAN

Abstract. Lake bathymetry is of great importance for water resources management and hydrological modeling.
Bathymetric mapping of lakes was predominantly conducted with the use of highly-priced methods such as airborne
lidars, active imaging sonars, multibeam echosounders. With the advancements in GIS and emergence of remotely
sensed data new approaches for bathymetry extraction were developed. However, despite a high motivation to obtain
bathymetric information for small lakes from remotely sensed data, there is a lack of reliable methods that can be
implemented under various climate conditions and on a wide scale.

In this paper several remote-sensing-based methods for bathymetry mapping of small lakes are discussed. The
new Ice, Cloud, and land Elevation Satellite-2 (ICESat-2) data was used to extract bathymetric information on three
small lakes of Kazakhstan. The assessment of ICESat-2 for lake bathymetry extraction was conducted using field
measurements as the validation data.

Keywords: lake bathymetry, Ice, Cloud, and Land Elevation Satellite-2 (ICESat-2), satellite altimetry data,
synthetic aperture radar (SAR), remote sensing (RS), lakes of Kazakhstan.

Introduction. Despite the fact that lakes cover a small part of the Earth’s surface, they play a crucial
role in runoff regulation, ecosystem functioning, wildlife preservation, and agricultural irrigation. Fresh-
water lakes and reservoirs are of high importance in densely populated areas in arid or semiarid regions
[1-3]. Mapping lake bathymetry is required for monitoring temporal changes of water bodies, studying
lake processes, and as an input for hydrodynamic and water quality modeling [4]. Moreover, bathymetry
data is also needed for calculating water balance which is a key component of water resources mana-
gement [5].

Since bathymetry mapping of lakes with in situ measurements of water depth is a costly labor-inten-
sive and time consuming task, several approaches of bathymetric information extraction have emerged
recently [6]. These methods include bathymetry retrieval using synthetic aperture radar images (SAR), or
optical satellite images.

Bathymetric data can be extracted from optical satellite images in two ways: empirical and physics-
based methods. More precisely, both methods are based on the assumptions that the intensity of light is
reduced exponentially with water depth. Empirical methods in contrast to physics-based require known
water depth points to calculate unknowns. Physics-based methods can be applied without valid data,
however they tend to be computationally intensive and difficult to implement, thus empirical methods
serve as a convenient and practical approach for bathymetry extraction from optical satellite images [7]. It
can be concluded that optical RS-based bathymetry (remote sensing, RS) has several drawbacks such as
the existence of reliable water depth data. In addition, this method neglects possible deviations of
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interpolated water depth values due to presumable uneven distribution of known water depth points or
insufficient number of these points.

SAR bathymetry retrieval methods rely on linear wave theory and can be divided into two appro-
aches: the first method is based on the presence of a current coupled with the presence of small-scale
waves visible on a radar image; the second requires long swell waves interacting with the seafloor which
in turn leads to the shoaling effect necessary for wavelength and wave height changes [8-9]. Since these
waves cannot be detected on the surface of small lakes on publicly available radar images with a spatial
resolution of 10 m (Sentinel-1), it is not viable to extract bathymetry data using SAR images.

ICESat-2 (Ice, Cloud, and Land Elevation Satellite-2) launched on September 15, 2018 can serve as a
new instrument for facilitating bathymetry data extraction. ICESat-2 is equipped with ATLAS (Advanced
Topographic Laser Altimeter System), a photon-counting lidar, which uses green lasers at a wavelength of
532 nm. ICESat-2 ATLAS is more sensitive than other full-waveform lidars and able to penetrate the
water column up to 40 m in very clear water. ICESat-2 has a repeat cycle of 91 days; the distance between
two different tracks can reach 3.3 km, and along-track distance is 0.7 m [10]. Although ICESat-2 satellite
altimetry data has been mostly used for deriving bathymetry in the near shore zones, several research
studies investigating lake bathymetry extraction were conducted: one which introduces new algorithm for
calculating supraglacial lake bathymetry [11], and another research exploring bathymetry retrieval for
shallow desert lakes [5]. Considering the results of the aforementioned studies it is possible to draw a
conclusion that ICESat-2 data can be utilized for lake bathymetry extraction.

The objectives of this paper are: 1) to study the potential use of ICESat-2 ATLAS data for bathy-
metry extraction for small lakes of Kazakhstan, 2) to derive water depth points from ICESat-2 data for
selected small lakes (the area of the lakes is between 0.9 and 10 km?), 3) to assess the reliability of the
derived water depth points.

Materials and methodology. ICESat-2 ATL03 dataset which consists of height above the WGS 84
ellipsoid, latitude, longitude, and acquisition time of all photons was selected to study the possibility of
using ICESat-2 altimeter data for lake bathymetry extraction [12]. ATLO3 product is available for down-
loading on the OpenAltimetry platform which was created to explore, access and visualize data from
ICESat and ICESat-2 (https://openaltimetry.org/).

Three test sites were chosen to analyze the possibility of bathymetry retrieval from ICESat-2 ATLO03
(table 1). The test sites selection was based on such criteria as the presence of ICESat-2 transects over the
lakes under clear-sky conditions, and fair visibility of the lake bottom. These sites consist of three lakes:
Lake Korzhynkol (figure 1), Lake Sivkovo (figure 2), and Lake Temyrastau (figure 3).

Table 1 — Lakes selected for the bathymetry extraction from ICESat-2 ATL03

Lake Geographic Height Maximum | Area Date of
Coordinates of Center | above Observed || (km?) ICESat-2
of Lake (WGS 84) the sea | Depths Overpass

level (m)
(i)
Korzhynkol || 49° 26" 01.68125744" N, 842 17.9 1.61 2019-08-
82° 39'19.12822846" E 27
Sivkovo 55° 13" 18.79365319" N, 130 2.4 1.65 2019-10-
69° 06' 11.66325830" E 01
Temyrastau || 50° 43" 05.15321818" N, 321 1.0 4.82 2021-06-
69° 56' 28.47752333" E 28

Field observations containing latitude, longitude and water depth collected using Lowrance HDS-12
Live active imaging sonar were used as the validation data to analyze ICESat-2 bathymetry data.

Lake bathymetry extraction workflow consists of several steps (figure 4). Firstly, extracted ICESat-2
altimetry data was filtered using DBSCAN (Density-based spatial clustering of applications with
noise); outliers were excluded from the dataset. On the next step, the lake surface points and lake bottom
points were identified manually. Thirdly, water surface elevation of the lake was interpolated; water depth
points were calculated based on the difference between water surface elevation and lake bottom points.

—— 44 ——
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Return Signal Photons

Figure 1 — Geolocated photon data for Lake Korzhynkol

Return Signal Photons

Latitude

Distance (km)

Figure 2 — Geolocated photon data for Lake Sivkovo

Return Signal Photons

Figure 3 — Geolocated photon data for Lake Temyrastau

ICESat-2 data analysis consists of three processes. Field observation points were selected within a
distance of 50 m from ICESat-2 water depth points. The bathymetry data derived from ICESat-2 was
evaluated using selected field measurements using four quantitative statistics.

Results. ICESat-2 water depth points were checked against the extracted field observation points:
Lake Korzhynkol — 4 out of 174, Lake Sivkovo — 11 out of 319, Lake Temyrastau — 5 out of 271 (figure 5).
The assessment of the reliability of ICESat-2 altimetry data was carried out by calculating statistical
indicators which are widely used for model validation (table 2). The following indicators were computed:
MAE (mean absolute error), RMSE (root mean square error), PBIAS (percent bias), and NSE (Nash-
Sutcliffe model efficiency coefficient).
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Data Extraction

1 Filtering data and
removing noise using
DBSCAN

2. Obtaining points on the
surface and on the bottom
of the lakes

3. Interpolating water
surface elevation.
Calculating water depth

Data Analysis

1 Extracting field
observation points

2. Comparing ICESat-2
bathymetry data to field
observations

3. Assessing lake
bathymetry data derived
from ICESat-2

Figure 4 — Lake bathymetry data extraction and assessment using ICESat-2 ATL03 geolocated photon data

Table 2 — Data reliability assessment based on NSE, RMSE, PBIAS [13]

Performance rating NSE RMSE PBIAS
Very good 0.75 < NSE <1.00 0.0 < RMSE <£0.5 |PBIAS| < 10
Good 0.65 < NSE <0.75 0.5 < RMSE <£0.6 10 < |PBIAS| <15
Satisfactory 0.5 < NSE <0.65 0.6 < RMSE <0.7 15 < |PBIAS| <25
Unsatisfactory NSE < 0.5 RMSE > 0.7 |PBIAS| > 25
"2 @ Field observations . L4 0.4 ° ® b
@ (CESat-2data [} ™ ® ° -0.6
-3 2 * L] ® LR . 08 L [ ]
g 3 ® £ ,, ® Fieldobsarvations
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Lake Korzhynkol Lake Sivkovo Lake Temyrastau

Figure 5 — Comparison of ICESat-2 lake bathymetry data and field measurements

According to the calculations shown in table 3, the ICESat-2 data for Lake Sivkovo and Lake
Temyrastau cannot be considered as a reliable source of bathymetric data. The ICESat-2 bathymetry data
for Korzhynkol Lake can be classified as data with a high level of reliability based on the NSE and PBIAS
values. However, taking into account the RMSE value, this data is regarded as unsatisfactory (the criteria
presented in table 2 were used to assess the data reliability).

—— 4 ——
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Table 3 — Calculated statistical indicators for test sites [14]

T - Calculated values
Statistical indicators Variables Korzhynkol Sivkovo | Temynstan
1 « .
MAE = - S y; — observed values o _
n z_; |JJ JJl y; — simulated values 0499 2.069 0.940
RMSE = |5 Wi Y ~ observed values 0.704 2250 0.960
'\ —~ n ¥; — simulated values
Z( -y ) Y,°%* — observed values
PBIAS = 1 — L 5.023 113.210 188.120
Z(}.‘.m) Y™ — simulated values
ST QL - QL) Q% — observed values
NSE = 1 t=1 o m pad
ok Y] Q;, — simulated values 0.770 -19.210 -26.180

a1 (Q.', Q..) @, — average of the observed values

Discussion and conclusion. The comparison between ICESat-2 data and field observations demon-
strates that altimetry data collected under conditions of less cloudiness remains noisy despite being pro-
cessed by filtering algorithm.

The differences in data reliability assessment of ICESat-2 ATL03 data extracted for three small lakes
of Kazakhstan indicate that the transects over shallow small lakes situated on flat plains (Sivkovo and
Temyrastau) contain more sources of noise and are not suitable for bathymetry retrieval, whereas transects
over deeper small lakes located in mountainous regions are less prone to these issues.

Due to the lack of a sufficient number of transects along small lakes and the presence of high amount
of noise in the extracted data, the use of ICESat-2 altimetry measurements to produce reliable lake
bathymetry is currently not feasible. However, it can be stated that with the emergence of other altimetry
missions with a more frequent monitoring of inland water surfaces the bathymetry mapping using RS data
will be a more promising approach.
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KA3AKCTAHHBIH IHAFYBIH KOJJAEPIH BATUMETPHSLIBIK KAPTAYA TYCIPY YIIIH
ICESat-2 JEPEKTEPIH HAUJAJIAHY MYMKIHAITTH BAFAJIAY

Annoranusi. Kengepain 0aTUMETPHACHI Cy peCypCTapbiH 0ackapy MeH MHIPOJIOTHSUIBIK MOJIEIb/ICY CallaChIHAA
yikeH MaHbIsra ne. Kemmepnai GaTnuMeTpHsUTBIK KapTara Tycipy KeOiHece OOPTTHIK JHaapiap, 3XOJOTTap HeMmece
COHapJyap CHSKTHI KBIMOAT omicTepZi KOJAaHa OTBIPHIN, Ky3ere achipbuiabl. 'AJK mamysiMeH jkoHE KAIIbIKTHIKTAH
30HATAY JIEpPEeKTEPiHiH Naiga 0oaybIMeH 0AaTUMETPHSUIIBIK MOJTIMETTEP/ ally IbIH JKaHa TAclIiepi xKacanpl. Anaizaa,
KAIIBIKTBIKTAH 30HATAY JepeKTepi OOWBIHINA INAFbIH KOJjep YIIH OaTUMETPUsUIBIK aKmaparT aiyfa JercH
KBI3BIFYIIBUIBIKTBIH JKOFaphl OOJybIHA KapaMacTaH, YJIKCH aiiMakTap YIIiH JKOHE dPTYpJIi KIMMATTHIK JKaFaaiiapaa
naiinananyra OOJNATBIH CEHIM/IL dIIiCTEp i JE KOK,

KambIKThIKTaH 30HATAY AEpeKTepi HeTi3iHae INarblH Kejiepi OaTMMETpHsUIBIK KapTara TYCIpYIiH opTypii
omictepi KapacTeIpbuiaabl. KazakcTaHHBIH yII Kexi OoibIHIIA OaTUMETPISUTBIK akmapat anmy ymniH, ICESat-2 jxana
CIYTHHUTIHEH JepeKTepi (My3 KaMBUIFBICHI, OYIT )KaMBUIFBICH JKOHE TEHI3 IeHreHiHeH OWIKTIKTI OakpUIayFa apHal-
ran cryTHUK Ice, Cloud, and land Elevation Satellite-2) mafimanansuael. Ken 6atumetpusicein amy ymin ICESat-2
Oaranaysia iepeKTep carnacblHbl pacray, JajajblK eieyiep/i naiaanaHa OThIPhIIT KaCallIbl.

Tyiiin ce3mep: Kei OATHMETPHSCH, MY3 JKaMBLIFBICHI, OYJIT JKaMBLIFBICHI JKOHE TCHI3 ICHreHiHeH OMIKTIKTI
Oakputayra apuanrad crnyTHHK (Ice, Cloud, and land Elevation Satellite-2, ICESat-2), cnyTHUKTIK aqbTUMETpHs
JiepeKTepi, cuHTe3eareH aneprypacst 6ap panap (LCA), XKepnai kambikreikrad 3oua1ay (KK3), Kasakcran kemnaepi.
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*HayuHblif COTPYIHHK J1a6OPATOPHH BOTHBIX PECYPCOB
(AO «MucTutyT reorpaduu u BogHoM Oe3omnacHocTH», AnMatel, Kazaxcran)

OIEHKA BO3MOKHOCTHU UCITOJIb30BAHUSA JAHHBIX ICESat-2
JJISI BATUMETPUYECKOI'O KAPTUPOBAHUS MAJIBIX O3EP KASAXCTAHA

AnHoTanus. batumerpus o3zep uMeeT 0OJBIIOE 3HAYCHHE B cepe ynpaBiIeHHs] BOJHBIMH pECypcaMi B THAPO-
JIOTHYECKOTO MOJENHUpoBaHMs. batumerpmdaeckoe KapTHpOBaHHE 03€p MPEUMYIIECTBEHHO MPOBOIUTCSA C HCIIOJNb-
30BaHUEM JIOPOTOCTOSIIMX METOIOB — OOPTOBBIX JIAIAPOB, 3X0JOTOB wiu coHapoB. C passutuem I'MC u moss-
JICHHEM JMCTAaHIIMOHHOTO 30HIMPOBAHUSA ObUIA Pa3pa0OTaHbl HOBBIC MOJIXOIbI K H3BJICUCHHIO OATHMETPHUCCKHX
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JnaHHbiX. OJIHAKO, HECMOTPSI HA BBICOKYIO 3aHHTEPECOBAHHOCTh B MOJYYCHHU OATHMETPHUYECKON MHpOpMAIUHU IS
MallbIX 03€p C MOMOIIBIO JUCTAHIIMOHHOTO 30HIUPOBAHMUS, IO CHX MOP OTCYTCTBYIOT HAJCIKHBIE METOJIbI, KOTOPHIC
MOYHO OBUTO OBbI UCIIOJIB30BATH MTPU PA3IUYHBIX KIMMATHISCKUX YCIOBHSAX U VISl OOJBIINX TEPPUTOPHUH.

OO6cyXaaroTcs pazIMYHBIE CIIOCOOBI 0AaTHMETPHUYECKOTr0 KapTHPOBAaHHUS MANIBIX 03€p HOCPEICTBOM IHCTaH-
UOHHOTO 30HaUpoBaHus. [lanHpie HOBoro cinyTHHKa ICESat-2 (cryTHHK a7st HaOMIOAESHNUS 3a JIEASHBIM ITOKPOBOM,
00JIa4yHBIM TIOKPOBOM U BBICOTOM Haja ypoBHeM Mmops, Ice, Cloud and Land Elevation Satellite-2) 0buti ncrnosns3o-
BaHbI JUIsl TIOJIy4eHusl OGatumerpudeckoi uHpopManuu o TpeM ozepam Kaszaxcrana. Onenka ICESat-2 anst usBie-
YCHUA 6aTI/lMeTpl/II/I 03€p MpoBOANJIACH C TPUMEHCHUECM IMOJIEBBIX I/I3MepeHHﬁ B KQUE€CTBEC JaHHbIX IJIA BaJIWJallUH.

KirueBble ciioBa: OatuMeTpus 03epa, CIYTHUK JUIs HAOJMIOACHHUS 3a JISJSHBIM MMOKPOBOM, OOJIAYHBIM IIO-
KpOBOM U BbIcOTOH Hax ypoBHeM Mopst (Ice, Cloud and Land Elevation Satellite-2, ICESat-2), nannsle criyTHUKOBOH
IBTUMETPHH, pafap ¢ cuHTe3npoBaHHoW aneprypoil (LCA), nucranunmoHHoe 3onHaupoBanue 3emiun (/133), ozepa
Kazaxcrana.
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INPABUJIA JJISI ABTOPOB

B xypHane myONUKYIOTCSI CTAaThH, ITOCBSIIEHHBIC POOJIEMHBIM BOIIPOCaM Teorpadpuyeckoil HAayKH U T€0IKO-
JIOTHH, a TaKKe HAay4YHbIE COOOIICHHS TEOPETUYECKOTO, METOAMYECKOrO, SKCIIEPHUMEHTAIBHOTO M TMPHKIATHOTO
XapakTepa, TeMaTHUECKHE 0030pbl, KPUTHYECKHE CTAThH M PEIICH3HUH, B TOM YHCIIE B BHJIE TUCEM B PEIAKIIHIO, OMO-
nuorpaduIecKue CBOJIKH, XPOHUKA HAYYHOH JKM3HU. TEeKCTHI cTaTel M IPYTUX MaTepHaIoB MOTYT MPEIOCTaBIATHCS
Ha Ka3aXCKOM, PYCCKOM WA AHTJIMHACKOM SI3BIKaX. PeuaKum{ NPUHUMACT MaTepuajbl B J3JICKTPOHHOM BHJC,
HaOpaHHbIE B TEKCTOBOM penaktope Microsoft Word, B compoBoxieHHN HIASHTHYHOH OymaxkHo# Bepcuu. [loss:
BepxHee U HIkHee — 2,4 cM, npaBoe u eBoe — 2,2 cM. Tekcr (mpudr «Times New Roman») naercst B 0J1Hy KOJIOHKY
yepe3 MEeXCTpOuHbIi wuHTepBad 1,0 M JUIss HEro yCTaHaBIMBAeTCs aBTOMAaTHYecKuil mepeHoc. CTpaHHUIBI
HyMepyloTcs. Matepuan cTaTtbi (TEKCT, BKJIIOYas AaHHOTAIMM Ha Ka3aXCKOM, PYCCKOM W aHTJIMHCKOM S3bIKax,
PUCYHKH, TaOJHUIBI, CHCOK JUTEPaTypsl) odopmisiercs omauM daitmoM. OO0BeM CTaThil CO BCEMH CTPYKTYpPHBIMH
aIeMeHTaMH He oibkeH npesbimath 50 000 3HaK0B ¢ nmpodenamu (1o 12 crp.), npyrux marepuanos — 20 000 3HAKOB
¢ mpobemamu (10 4 cTp.).

Pykommcu crareit odopmistoress cienyromM obpazom: 1) Y/IK (BeIpaBHMBaHHE TEKCTa <JIEBBIA Kpaib»,
kersb 10); 2) uepe3 oAWH UHTEPBAJI MHULUABI 1 (JaMHUIIMK BCEX aBTOPOB Yepe3 3aIsiTyio (BBIPABHUBAHUE TEKCTA K10
LHEHTPY», HAUePTaHUE «IOIYXHUPHBIN», PETHCTP «HAYMHATH C TPOMHCHBIX», Keriib 11; ecim aBTOpPOB HECKONBKO,
nocie (haMUIIMU KaKIO0r0 YKa3hIBACTCS HAJICTPOUYHBIM MHACKCOM IMOPSAKOBBIA HOMEp apabckoi mugpoit); 3) depes
OJIMH MHTEPBAJ — YYEHOE 3BaHUE W CTEIEeHb aBTOPA, JOJDKHOCTh, B CKOOKaxX — INOJIHOE Ha3BaHWE OpraHU3alluu, B
KOTOpOW OH padoTaeT, Topoi, cTpaHa (BbIpaBHHBaHHE TEKCTa «I0 LIEHTPY», Kerib 10; eciu aBTOpPOB HECKOIBKO,
CBEJICHMS JAIOTCS O KaKAOM M3 HUX OTAEJIBHON CTPOKOH uepe3 OJMHAPHBIN HHTEPBAJ, a HAYMHACTCS KaXK/asi CTpOKa
C HaJCTPOYHOI'O MHJEKCa IMOPSIKOBOrO HOMEepa mHociie GpaMuiny aBToOpa); 4) dyepe3 ONUH WHTEPBAI — HA3BaHHE
cTatbM 0e3 mepeHoca (BBIDABHUBAHWE TEKCTA «IIO LEHTPY», HAuepTaHHE «IIOMYXXHUPHBIH», PErucrp «Bce
MIPOIHCHEIe», Kerab 14); 5) uepe3 onuH nHTEpBal — aHHOTams 3 5—10 npeanoxennii, o6bemom a0 1200 3HAKOB C
npobenamu (HaUYMHATH a03al] CIEAYIOMHM O00pa3oM: «AHHOTAIWS. ... (Ka3. 53.)», «AHHOTAIHA. ... (pycc. 53.)»,
«Abstract. ... (aHT71. 53.)») Ha TOM S3bIKe, HA KOTOPOM HAIMCaH OCHOBHOW TeKCT pykommcu (abzar «0,75 cmy,
BBIPaBHUBAHKE TEKCTA «I10 MTUPUHE», PETUCTP «BCE CTPOUHBIEY, Kerib 10); 6) uepe3 oauH HHTEPBAT 5—7 KIIFOUEBhIX
cinoB (HaumHATh ab3ar ciemyrommM obpasom: «TyitiH cesmep: ...», «Keywords: ...», «KiodeBsie ciosa: ...»),
COPTUPOBAHHBIX NO an(aBHUTy, HA TOM S3bIKE, HA KOTOPOM HaIlMCaH OCHOBHOH TeKCT pykomnucu (ad3an «0,75 cmy»,
BBIPAaBHUBAHME TEKCTA IO IMIMPHHE», PETUCTP «BCE CTPOUHBIEY, Kerib 10).

OCHOBHOW TEKCT pa30MBAcTCS Ha CTPYKTYPHBIC 3JIEMCHTBI: BBEICHHE, MOCTAHOBKA MPOOJIEMbI, METOHKA
UCCIIEJOBAaHUH, ICTOYHUKH JIaHHBIX, PE3YJIbTaThl HCCIIC0BAHMH, 00CY)KIEHUE PE3YIIbTaToB, 3aKIII0UeHNE (BBIBODI),
WCTOYHHMK (PMHAHCHUPOBAHUS HMCCIIENOBaHUM (IIpM HEOOXOAMMOCTH), CIHCOK JuTeparypbl. Ilepen crmckom smte-
patypsl MOXET MOMeEIIaThesl 0JIaroapHOCTh JIMIIAM W OpraHM3alsIM, OKa3aBIIMM ITIOMOIIb B HAIIMCAaHWU CTATBH.
HeobmenpuasaTeie a00peBHaTyphl HODKHBI pacIIn(pOBBIBATECS B TEKCTE IPU IEPBOM YIOMHHAHWH. [lapameTrpsl
TekcTa: ab3ar «0,75 cM», BEIpaBHIBAHHE 10 MIHPHHEY, PETHCTP «KaK B MPEATIOKCHUAK», KeTb 1 1.

ITox 3aronoBkom «JIMTEPATYPA» npuBOOUTCS CHMCOK MCTOYHHMKOB, Ha KOTOPBIE €CTh CCBUIKM B TEKCTE.
Jlutepatypa mNpHBOAWTCS CHaJajda Ha S3bIKE OpWUTHMHANA, 3aTeM IyOnupyeTcs Ha aHIJIIMKACKOM  SI3BIKE
«REFERENCES» (a63am «0,75 cM», BRIpaBHUBAaHUE «I10 IIUPUHE», PETUCTP «KaK B MPEUIOKECHHSIX», KeTab 9). B
TEKCTEe CCBUIKM Ha HOMEpPA CIMCKa JAIOTCS B KBaAPATHBIX CKOOKax. 3aluch Kaxmoi OnOInorpaduueckoi CChUIKH B
CIIMCKE Ha4yMHAaeTcsa ¢ ee mopsiakoBoro Homepa B TekcTe: «[1]Ilerposa C.H. Hayuno-uccnegoBarenbckas
JESTeBHOCTD ...»). Crucok muteparypbl odopmisercs mo ['OCT 7.1-2003 u THIaTeIbHO BBIBEPSETCS aBTOPOM.
Tpancnurepauus He nomyckaercs!

Hanee crnenyer pestome. Jlist cTaThy, NMPEAOCTABICHHOW Ha KA3AXCKOM s3biKe, TPEOYIOTCS PYCCKHUHM W aHT-
JUICKUNA NEPEBOMBL; HA PYCCKOM sA3blKe — Ka3aXCKUN U aHTTIMICKUN NEPEBObL; HA AH2AUNICKOM 5A3biKe — Ka3aXCKUH U
pycckuil mepeBoabl. [ aBTOpoB M3 3apyOexbsi pe3loMe Ha Ka3axCKHH SI3BIK IEPEBOAUTCS B pENaKUUH B
COOTBETCTBHH C IPENOCTABICHHBIM Ha PYCCKOM M AQHTIIMHCKOM s3bIKaX. CTpyKTypa ABYS3BIYHBIX pe3lOMe: HHHU-
Uanel ¥ (paMUIINK BCEX aBTOPOB Uepe3 3arTyro (TIocie paMmiiny KaKI0TO YKa3bIBAeTCA HAJICTPOYHBIM HHIECKCOM
MOPSAKOBEIM HOMEp apaOCckod Imdpoii); ydeHoe 3BaHHE W CTENEHb aBTOpa, AOJDKHOCTh, B CKOOKaxX — IOJHOE
Ha3BaHHE OpraHU3aIlNH, B KOTOPOW OH paboTaer, ropoi, CTpaHa (€cim aBTOPOB HECKOIBKO, CBEIACHHS MAIOTCS
OTIENIFHOW CTPOKOW Yepe3 OAMHAPHBIA HMHTEpBaj, a HAYMHAETCS Kaxnaas CTpPOKa C HaJACTPOYHOTO HHICKCA
MOPSIIKOBOTO HOMepa Tmocie (amMuinu aBTOpa); Ha3BaHWE CTaTbW; AHHOTAMs, MPUBEICHHAs B Hayaie
cTatbM (HayMHATH ab3all CieAyrmUM o0pa3oM: «AHHOTAaUus. ... (Ka3. s13.)», «AHHOTauus. ... (pyc. 13.)»,
«Abstract. ... (aHIJI. 513.)»; KIIIOUEBBIE CIIOBA, IPUBEJICHHbIE B HaYaJle CTaThH (HaYMHATH a03all ClIeTyIOLIMM 00pa3oM:
«Tyiiin ce3nep: ...», «Keywords: ...», «KioueBsie cioBa: ...»).
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Tabnuer HabmpatotTcs B popmare Microsoft Word (re Microsoft Excel), kerms 9. B cTatbe qarotcst cChIIKH Ha
Bce TaOnuIbl. Pacnonarate ux ciemyeT cpasy Imocjie yYIOMUHAHHS B TEKCTEe WM Ha Clenytomeil cTpanune. HazBanue
TaOIUIIBI TOJDKHO OTPaXkaTh ee coaepkaHue, ObITh TOYHBIM, KpaTkuMm. Hampumep, «Tabmuma 1 — Cpenauii MHOTO-
neTHuit pacxox p. XKaiibik, M’/c». PasMemars ero cienyeTr Han Tabnuiei, 6e3 abzalHOro OoTcTyIa (BHIpaBHUBAHHE
TEKCTa «I0 LEHTPY», Kerib 9). He nmomyckaercst mepeHoC yacTH TaOJMIBI Ha CIEOYIONIyI0 crpaHuly. bomipmme
TaGJIMIBl JOIyCKaeTCsl pa3MellaTh Ha BCIO CTPaHMIy C OpUeHTalueill «ambOomHas». TaGmuuel U rpadsl B HEX
JIOJDKHBI MMETh 3arojOBKH, COKpAILEHMsl CIIOB He aomnyckatorcs. [loBropsiromuiicsi B pa3HbBIX CTpOKax Tpadsbl
TaOJIMIBI TEKCT U3 OJTHOTO CJIOBA IOCIIE NIEPBOTO HAIIMCAHMUS AOIYyCTUMO 3aMEHSTh KaBblukamMu. Ecin oH cocTouT n3
JIBYX U OoJiee CJIOB, TO IIPU NEPBOM ITOBTOPEHUH €r0 3aMEHSIOT CJIOBAMH «TO XKe», a Jajiee — KaBblukamu. CTaBUTh
KaBbIYKM BMECTO MOBTOPSAIOMIMXCS LU(pP, MapOK, 3HAKOB, MAaTeMaTHYECKHX M XHMHUYECKHUX CHMBOJIOB HE
nonyckaercsi. Eciu naHHble B KakoH-T00 CTpoKe TabIHIbl He IIPUBOIST, TO B HEH CTaBAT ITPOUEPK.

PucyHky nOIKHBI OBITH BBITTOJTHEHB! B XOPOIIEM KayecTBe, a UX 00lIee KOJIMYECTBO He MPEBBIAaTh 5. PucyHkn
pacroyaraloT HEHNOCPEICTBEHHO IIOCIE TEKCTa, B KOTOPOM OHHM YIOMHHAIOTCS BIIEpBBIC, WM Ha CIEAyHOLIeH
cTpaHuLe. Bece HaxnucH Ha pUCYHKax JOJDKHBI XOPOLIO YUTATHCS; IO BO3MOXKHOCTH UX CIIEIYeT 3aMEHSTh OyKBaMH
w nudpamu, a HeoOXOJUMBbIe TIOSICHEHUsI 1aBaTh B TEKCTE WIIM B IMOJPHCYHOUHBIX IONHUCAX. B moapucyHouHoi
MOJNUCH HEOOXOMMO YETKO OTIENUTh (HOBas CTPOKA) COOCTBEHHO Ha3BaHUE PHCYHKa OT OOBSCHEHHH K HEMy
(3xcmmmkamms). IlogpucyHOUYHBIE TOANMHACH JOJDKHBI COOTBETCTBOBATH TEKCTY (HO HE TOBTOPSTH €ro) M
n3obpaxenmsiM. Hampumep, «PucyHok | — Kapra miotHocTn HacenmeHust B Oacceiine p. JKaifpik, den. Ha 1 kM
(BBIpaBHHBaHHE TEKCTA IO LEHTPY», Kerib 9). @ortorpaduu nomkHbl ObITh YeTkuMH, O3 nedekroB. Bee pucyHnku
TaKXKe MPEAOCTABISIOT OTACIbHBIMU (ainamMu: Ui pacTpoBbiX n3oOpaxenuit — B popmare JPEG/TIFF/PSD, nns
BeKTOpHBIX — B coBMecTMMOM c Corel Draw mimm Adobe Illustrator. Paspemenne pacTpoBbIX H300pakeHHH B
orreHkax ceporo 1 RGB uBerax nomxuo 6b1Th 300 dpi, u€pHo-6enbix — 600 dpi. PekomeHnayemble pa3mepsl: MIHPHHA
— 85, 120-170 MM, BbicoTa — He Oonee 230 mm. Ilpm HeoOxommmocTH (aitnel MOTyT OBITH 3aapXMBHPOBAHBI,
MpeanovYTuTeNnsHO B popmarax ZIP mmm ARJ.

MatemaTtudeckue 00603Ha4YeHUS U (GOPMYIIBI HY>)KHO Habupatb B Microsoft equation u pa3Memars B TEKCTe Ha
OTJCNBHBIX CTPOKaX, HyMepys TOJIBKO Te, Ha KOTOpbIC €CTh CCHUIKH B TEKCTe. Pycckue M rpedeckne OyKBBI B
dopMynax M CTaThiX, a TaKKe MATEeMaTHYeCKHEe CHMBOJIBI M XHMHYECKHE DJIEMEHTHl HaOHpaloTcs NPSMBIM
MIPUPTOM, TATHHCKHE OYKBBI — KypCHBOM.

K craTtpe cienyer mpuioXuTh: 1) COMPOBOANTENHFHOE MICHMO; 2) pereH3uio Ha 1 cTp.; 3) 3KCIIepTHOE 3aKITI0-
YyeHue 00 OTCYTCTBHU CEKPETHBIX CBEJCHUI B MyOJIMKALUK, BbIIAHHOE OpraHu3alyel, B KOTOpO BhITIOJIHEHA paboTa
(B 0coOBIX CiTy4asix BO3MOYKHO COCTaBJICHHE B PEJAKIMU MOCIIE BHYTPEHHErO PELEH3UPOBaHUS); I HEPE3UACHTOB
Pecniyonukn Kaszaxcran skcnepTHOe 3akiroueHue He TpeOyercs; 4) KpaTkoe 3akiroucHue jadbopatopuu (Kadeapsl,
oTIena W IIp.), I/Ie BBHINOJHEHa INpeJCTaBlIeHHas K NyOiukanuu pabora; 5) cBemeHHs o KaxiaoMm aBrope: OO
(TIOJTHOCTEI0), YYEHBIC CTEIICHb W 3BaHUE, JOJDKHOCTh M MECTO paboThl, KOHTakTHEIC E-mail, TenedoHsr, dakc.

CraanHble B pelakIMIO MaTepHaibl aBTopaM He Bo3BpamatoTcs. He cooTBeTcTByroIIEe TPeOOBaHUAM CTaThH HE
paccMarpuBaroTcs. Ecii cTaThs OTKIIOHEHA, pellakiusl COXpaHseT 3a OO0 MpaBo He BECTH AUCKYCCHIO IO MOTHBaM
OTKJIOHCHHUSL.

Bce mMaTepuaibl IpoXoAaT BHYTPEHHEE M BHELIHEE PELCH3UPOBaHUEe. Penakiys mpocuT aBTOPOB OTMEYATh BCE
M3MEHEHH, BHECEHHBIC B CTaThIO IIOCIIEC MCIPABICHHS WIM AOPaOOTKH TEKCTa 110 3aMEYaHUsAM pEeLeH3eHTa (HalpH-
Mep, uBeToM). IIpu paboTe Hax PYKOIMCHIO PEHAKIMs BIIPAaBE €€ COKPAaTHTh. B ciydae mepepabOTKM CTaThbH 110
npoch0e pENaKIMOHHON KOJUISTMH JKypHala JaToOW MOCTYIJICHUS CYMTACTCSA Jara IOJIyYCHHUsS peaaKiueit
OKOHYAaTCJIbHOTO BapuaHTa. 3a JOCTOBEPHOCTb NPUBCACHHBIX B CTATHC HAYYHBIX (l)aKTOB TMOJIHYIO OTBETCTBECHHOCTDH
HeceT aBTOp (aBTOPHI B PaBHOM Mepe, €CIIU UX HECKOJIBKO).

Anpec penakuuu ;xkypHaja «'eorpadus u BogHbIe pecypcbi»:
Pecnyoimka Kazaxcran, 050010, r. Anmmvatsl, yi. [Tymkuaa, 99,
AO «MuCTHTYT Teorpadun 1 BOAHON OE30MTaCHOCTH.

Temn.: +7(727)2918129 (npuemnas); dpaxc: +7(727)2918102
E-mail: ingeo@mail.kz u journal.ingeo@gmail.com

Caiit: http://www journal.ingeo.kz
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FouibiMu KapusisIaHBIMIApP/AbIH 3 THKACBI

«[eorpadust MeH cy pecypcTapbl» KYPHAIBIHBIH pPENAKUUSUIBIK AKACHl XaJbIKApPaJblK KOFaMIACTBIK Ka-
ObUIaFaH JKapusulay STHKACBIHBIH KaFMOaTTapblH YCTaHAIbl, COHIaK-aKk Oenensl XaJbIKapalblK >KypHajnap MeH
OacranapablH KYHIbI TOKIPHOECIH ecKepei.

bacra KpI3MeTiHZETi JKOCBIKCHI3 TOXKIpHOeHi OonaplpMay MakcaThiHIA (IUIaruat, yKajfaH aknapaTThl YCHIHY
JKOHE T6) JKOHC FbUIBIMH KapUsAJIaHbBIMAAPAbIH KOFapbl cCallaCblH KaMTaMacCbl3 €Ty, aBTOP/JAbIH aJiFaH FbIJIbIMU
HOTH)KEJIEPIH KYPTIIBUIBIKIIEH TaHBICTBIPY MaKCaThIHAA PEIaKLUMUSUIBIK KEHECTiH opOip Mylleci, aBTOp, peleH3eHT,
coHyaii-ak Oacria OapbIChIHIA KAaTBICATHIH MEKEMeNep 3THKaJbIK CTaHIAapTTap/bl, HOpMaiap MEH epexesepll Cak-
TayFa JKOHE oJIapJblH Oy3bUTYyBIH OOJAbIpMay YLIIH OapIblK ic-mrapanapisl Kaobuigayra MiHzgerTi. Ockl mporecke
KaTBICYIIBIIAPBIH OapIIbIFBIHBIH FBUIBIMH JKapHsUIaHBIM 3THKACHl €peXeJepiH CakTay aBTOPJIApAbIH 3USTKEPIIiK
MEHIIIK KYKBIKTapblH KaMTaMachl3 €Tyre, 0achUIBIM CallachlH apTTBIPYyFa JXOHE aBTOPJIBIK aKlapaTTapibl, >KeKe
TYJIFaNapAblH MYAJeci YIIiH 3aHChHI3 MaliaaaHy MYMKIHAITIH OOABIpMayFa bIKIall €Tei.

Penaxmmsira keminm TyckeH OapilblK FEUIBIMHA MakKajajap MIHAETTI TYpAE €Ki jKaKThl IoiynaH eTexi. JKypHan
pemakuusACckl MaKaJaHBIH JKypHaN OeliHiHe, peciMIey TananTapblHA COMKECTIriH Oenrimeiimi jkoHe KoMka30aHBIH
FBUIBIMH KYHJBUIBIFBIH AHKBIHAANTHIH KOHE MaKajla TaKbIPhIObIHA HEFYPIIBIM XKAKbIH FBUIBIMHA MaMaHIAaHABIPYJIaphl
0ap eki ToyeJci3 PeLeH3eHT — MaMaHAap bl TaFalbIHIANTHIH JKYPHAIIbIH KayalThl XaTHIBICBIHBIH OIpiHIII KapaybiHa
Kibepeni. Makananap/pl pelieH3HsUIay bl pelaKIMsIIBIK KEHEC JKOHe PeAAKIMIIBIK ajKa MyIIesepi, cCoHai-aK 6acka
eNJep/liH IIAaKbIPbUIFAH PELEH3EHTTEpl JKy3ere achelpajpl. Makanara capanrama >KYprizy yuiiH Oen-rin 0ip
PEICH3EHTTI TaHaay Typanbl memrimai bac pemaktop kKaObuimaiinbel. Pernensusiiay mepsimi 2-4 anTaHbl KYpauisl,
Oipax pereH3eHTTiH OTiHilI OOMBIHIIA 01 Y3apThUTYbl MYMKIiH.

Pemakuust MeH penieH3eHT Kapayra jKiOepiireH skapusuiaHOaraH MaTepualiapblH KYNHSUTBUIBIFBIH CaKTayFa
kernumik Oepeni. XKapusimay Typaibl HISOIMIII KypHAIABIH PEIAKIUUIBIK alKachl PElCH3UsUIaylaH KeiiH KaObuI-
nmaiiner. Kaxxer OonraH jkarmaiiza Koimkaz0a aBTOpIIapra peleH3eHTTep MEH PeJakToOpiIapablH eCKepTyiepi OOMbIHIIA
JKeHJeyTe Kibepineni, comaH KeliH oNl KalTa pereH3MsUIaHambel. Pemakmms STHKa epexelNepiH Oy3raH JKarjaiina
MaKaJaHBl JKapusayZaH Oac TapTyFa KYKbUIBL. Erep akmaparTThl IDlaruat el caHayFa JKeTKUTIKTI Heri3 Oolca,
KayanThl peIakTop JKapusyIayFa Kol oepmeyi Kepek.

ABTOpIIap pelaKuusFa YChIHBUIFAH MaTepHAILIAPAbIH jKaHa, OypBIH XKapusulaHOaraH )KOHE TYITHYCKa eKeHAIriHe
Kenuimik Oepesi. ABTOpIap FHUIBIMA HOTHIKEIICPIH CEHIMIUTINT MEH MaHBI3AbLIBIFbIHA, COHIAM-aK FHUIBIMH THKA
KaruJaTTapblH caKTayFa, aTall aiiTKaH/a, FhUIBIMH dTUKaHbI Oy3y (akTijepine ko 0epmeyre (FhUIBIMU JIepeKTep.i
TY)KBIPBIMIIAY, 3epTTEY IEPEKTEpiH OypMmarayra oKeleTiH Oypmaliay, IUlardaT JKOHE JKaJFaH TCH aBTOPJIBIK, Kaii-
Tasay, 0acka ajamJapblH HOTIKENIEPiH HEMJICHY XKOHE T. 0.) jKayanThl 00JIa bl

MakanaHsl peakiusra xibepy aBTOpJIapAblH MaKaJlaHbl (TYITHYCKaza Hemece Oacka Tinjepre Hemece Oacka
Tingepre aynapsiiFan) 6acka >KypHaiIFra(kypHaingapra) OepMereHiH jkoHe Oyl MaTepuan OypbIH >KapuslaHOaFraHbIH
Oinpipeni. OWTIece, Makana aBTOpJapFa aBTOPJBIK KYKBIKTHI Oy3FaHbl YIIIH MakKalaHbl KaObuigamay Typajibl
YCHIHBICIICH Jepey KaWTapbUiagbpl. backa aBTop >KyMbICHIHBIH 10 MaibI3bIHAH aCTaMbIH OHBIH ABTOPJIBIFBIH JKOHE
JIEpPEKKe3re cliTeMeci3 ce30e-co3 Kemmipyre Ko OepinMeiini. ANBIHFaH KOpiHICTep HeMece MalliMAeMeNnep aBTop
MeH 0acTamnKsl Ke3/1i MiHIETTI TypAe KopceTe OTHIPHIIN jkacarysl kepek. [llamanaH TIC KeIipy, COHIai-aK Ke3-Ke-
reH HbICAaHJaFbl IUIarkaT, OHBIH iIIiHIe POCIMAGIMEreH AoHeKce3aep, e3repTy Hemece Oacka aJaMaapAblH 3epTTey-
JIepiHIH HOTHXKENEpiHe KYKBIKTap MEMJICHY STHKAJbIK €MeC JKOHE Kousaiichi3. 3epTrey OapbichiHA KaHIail ga Oip
TYpZie ocep eTKeH OapiblK ajamaapiblH YJIeciH MOWbIHIAY Ka)KeT, aTall aWTKaHAa, Makajana 3epTTey XKyprisy
KEe31H/Ie MaHbI3/IbI OOJIFAH KYMBICTApFa CIITEMENep YChIHBUTYBI Kepek. Kocamkel aBTOpIIap IbiH apachiHia 3epTTey- re
KaTbICIIaFaH aJaMIapbl KepceTy 00oIManbl.

Erep xymbIcTa Kate TalObuIca, peakTOpra Te3 apaja xabapiay Kepek >KoHe Oipre Ty3eTy Typasbl MIenliM
KaObLIIay KepeK.

Koixaszbansl xapusiaynan 6ac TapTy Typaiisl IIEIIiM peleH3eHTTEP/IH YChIHBIMIapblHa COMKEC PeAaKIUsIIBIK
aJIKa OTBIPBICBHIHIA KaObUIIaHAABl. PelakuusuiblK aJKaHbIH LICIIIMIMEH JKapHsulayFa YCHIHBUIMaraH Makajla Kairta
Kapayra KaObUigaHOaiinsl. JKapusiaynan Oac TapTy Typajbl xabapiama aBTOpFa SJICKTPOHIBIK IIOIITA apKbLIbI
Kibepimeni.

Pemakupsanblk anka MakalaHbl JKapusulayFa kiOepy Typasbl memiM KaOblIgaraHHaH KeHiH penakius Oy
Typalibl aBTOpFa xabapaii/ibl )koHE )Kapusiiay Mep3iMiH KepceTei.
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ITHKA HAYYHBIX IyOIuKaAnMi

Penakimonnas xomterus xypHana «leorpadust u BOXHBIE PECYpChl» HPUAEPKHUBACTCSA NPUHSITHIX MEKIY-
HApOJHBIM COOOIIECTBOM NPHUHIMIIOB ITyOJIMKAIIMOHHON ATUKH, a TAK)KE yYUTBHIBACT LICHHBIA OINBIT aBTOPUTETHBIX
MEXIYHAPOIHBIX )KYPHAJIOB U U31aTEJILCTB.

Bo wu30exanne HeZOOPOCOBECTHOM IPAaKTHUKK B IyOJMKAIIMOHHOW JESITENbHOCTH (IUIaruar, H3JI0XKEeHHe
HEJIOCTOBEPHBIX CBEJCHHUW W JIp.) M B LEJISIX OOEcCrevyeHHs BBICOKOTO KauecTBa HAay4YHbIX MyOJMKaluWi, MpU3HAHUS
0O0IIECTBEHHOCTBIO MOJIYYEHHBIX AaBTOPOM HAy4YHBIX PE3YJIBTATOB KaKAbIH WIEH PEIaKIMOHHOTO COBETa, aBTOp,
PELIEH3EHT, a TaKKe YUPEXKJCHUs, YIaCTBYIOIINE B M3aTEIECKOM Ipoliecce, 00s3aHbl COONII0AATh ITHYECKUE CTaH-
JIapThl, HOPMBI M NPaBWJIa W NPUHUMATh BCE MEPHI AJISl MPEAOTBpAlIeHUs] nx HapymeHud. CoOmrogeHne mpaBuil
STHKW Hay4YHBIX ITyOJMKanuii BCeMH yY9aCTHHKaMHM 3TOTO IMPOIEcca CIOCOOCTBYET 0OECIIeYeHHIO MPpaB aBTOPOB HA
MHTEJJIEKTYalbHYI0 COOCTBEHHOCTb, MOBBIIICHNIO KAa4ECTBA M3/1aHHUA M MCKIIOUEHHIO BO3MOXXHOCTH HETPaBOMEp-
HOT'O MCIOJIb30BAHUS aBTOPCKUX MAaTEPHAIOB B UHTEPECAX OTAENIbHBIX JIUII.

Bce HayuHBIE CTaThH, MOCTYIAIONIUE B PEAAKIHUIO, ITOMIEKAT 00S3aTEIBHOMY JBOWHOMY CJIEIOMY PELEH3H-
poBanmuio. Pemakius XKypHama (oTBeTCTBeHHBII cekperaph JKypHaia) yCTaHaBIMBaeT COOTBETCTBHE CTATHH IIPO-
¢wmo Kyphana, TpeboBaHusIM K 0pOPMIICHHIO M HANpaBIsIET €€ Ha MEPBOE PACCMOTPEHHUE, ONPECIsIeT HayqHYIO
LEHHOCTh PYKOITMCH M Ha3HAYaeT JIBYX HE3aBUCUMBIX PEIIEH3EHTOB — CIELUAINCTOB, UMEIOIIMX HanboJsee Onn3kue K
TEME CTaThbH HayYHBIE ClIElMaNu3aluy. PereH3npoBanne crareil OCyIecTBIsIeTCS YWiIeHaMH PeJaKIMOHHON KoJuie-
THH, a TaKKe MPHUIVIAIICHHBIMU PELeH3eHTaMU M3 JPyTuX cTpaH. PemeHne o BBIOOpE TOrO WJIM MHOTO PELEH3EHTa
JUISL TIPOBENICHUSI SKCIEPTU3bl CTAThbU NMPHHUMAET TJIaBHBIN penaktop. CpoK peleH3MpOBaHMSI cOCTaBiseT 2-4 He-
JIeH, HO 110 MPOChOEe PeIieH3eHTa OH MOXKET OBITh IMPOJIJICH.

Pemakiust n penieH3eHT rapaHTUPYIOT COXpaHEHNE KOH(DHACHIMAIEHOCTH HE OITyOJIMKOBAaHHBIX MaTEpPHAJIOB.
Pemrenue o myOnukanuu nmpuHUMAETCS PENaKIMOHHON Kosuterneil XKypHana mociie perieH3upoBanus. B ciydae He-
00XOIMMOCTH PYKONHMCH HANpaBIsIETCsl aBTOPaM Ha JIOPaOOTKY IO 3aMEYaHMAM PEIEH3EHTOB U PElaKTOpOB, 3aTEM
OHa MOBTOPHO peneH3upyerca. Pemakiusi ocTaBisieT 3a coOON IIPaBO OTKJIOHUTH IyONMKAIMIO CTAaTbU B CIIydae
HapyILIEeHUs MPaBui 3THUKH. OTBETCTBEHHBIH PENaKTOp HE AOJDKEH NOIYCKaTb K IyOJMKauu MH(GOPMALUIo, €CIH
HMeeTCs J0CTaTOYHO OCHOBAaHUII M0J1araTh, YTO OHA SIBJISIETCS IIATHaTOM.

ABTOpBI TApaHTHPYIOT, YTO NMPEACTABICHHBIE B PENAKIMI0 MaT€PUAIIbl SBJISIOTCS HOBBIMHU, paHee He OIyO0uu-
KOBaHHbBIMU W OpUT'MHAJIbHBIMH. Ounn HECYT OTBETCTBEHHOCTH 3a JOCTOBCPHOCTH M 3HAYUMOCTHb HAYYHBIX PE3YJIb-
TaTOB, a TAKXKE COOJIOJICHNE NPUHLIUIIOB HAyYHO! STHKH, B YACTHOCTH HeEJOIyleHNe (pakToB HapyIIeHNs] HayYHOU
5TUKU ((aOpuKalys HaydHBIX JAQHHBIX, (QajbcuUKanus, Beaylias K HCKRKEHHUIO HCCIIEOBATENLCKUX JaHHbBIX,
IUIaruar v JIOXKHOE COaBTOPCTBO, AyOIMpoBaHUE, IPHCBOCHUE YY)KUX PE3yIbTATOB H JIp.).

Hamnpasnsist cTaThyl B peJaknuio, aBTOPHI MMOATBEPXKIAIOT, YTO JAaHHAS CTaThsl HE ObUIa paHee OMyOJMKOBaHA M
HE TepeaBaiach B APYroi xypHan(bl) Kak B OpUTHHAJE, TaK U B IIEPEBOJIC HA JPYTHE SI3BIKN WM C APYTHX S3BIKOB.
B mporuBHOM ciydae cTaThsi HEMEUICHHO BO3BpAIacTCsl aBTOpaM C PEKOMEHAAIMEH OTKJIOHUTH CTaThio 3a
HapylIeHHE aBTOPCKUX MpaB. He momyckaeTcs 10CI0BHOE IUTHPOBAaHHE pabOTHI APyroro aBropa 0e3 yka3zaHus €ro
aBTOPCTBA U CCBUIOK Ha MCTOYHUK. 3aMMCTBOBAHHBIC (PParMEHTHI MM YTBEPKICHHS AOJDKHBI OBITH O(OPMIIEHBI C
00s13aTENbHBIM YKa3aHUEM aBTOpPa M TEPBOMCTOYHMKA. Upe3MEepHBIC 3aMMCTBOBAHUS, a TAKKE IUIArHaT B JIFOOBIX
dhopmax, BKItOYass HeO(OPMIICHHBIC ITUTATHI, epedpasupoBaHue, MEPEeBO WK MPUCBOCHUE MPAB HA PE3yJIbTaThI
JYKUX HCCHeﬂOBaHHﬁ, HEOTUYHBI U HEIIPUEMIIEMBI. HeO6XOI[I/lM0 NnmpUu3HaBaTh BKJIaJl BCEX JIUI], TaK WJIM HHA4YC
IOBJIMABIIMX Ha XOA HCCJICAOBAaHUA. B YaCTHOCTH, B CTAThC JOJI)KHBI OBITh MMPCACTAaBJICHbI CCBIJIKM Ha pa60T1)1,
KOTOpbIE MMEIIM 3HAaueHHEe NpH NPOBEICHUM HccienoBaHus. Cpeau COaBTOPOB HENOIYCTHMMO yKa3bIBaTh JIMI, HE
y4acTBOBaBLIMX B MccienoBaHnu. Eciim oOHapyxeHa ommoka B paboTe mocie moiaun CTaThHi, HEOOXOIUMO CPOYHO
YBEJIOMHUTD PEAAKTOPa M BMECTE NMPHUHSATh PElIeHHe 00 UCTIPaBICHHUH.

Pemmenne 06 oTkaze B myOIMKaMy PyKOIUCH ITPUHUMACTCS PEIAaKIIMOHHON KOJUIETHEH B COOTBETCTBHH C PEKO-
MEHJAUMsIMH peneH3eHToB. CTaThs, HE PEKOMEHJOBAHHAs PEIICHHEM DPEAAKIMOHHOM KOJUIETHH K ITyONIMKanny, K
MOBTOPHOMY pPaccMOTpeHHUIo0 He mpuHuUMaercs. CoolmeHne o0 OTKaze B IyOJNHKAIlMHM HAIMpPaBISAETCS aBTOPY II0
3JIEKTPOHHOM IMOYTE.

Iocne npunsiTust penkoiuterneit XXyprana pemeHus o JOMyCKe CTaTbu K MyOJIMKALUK peJaknus HHQOPMHUPYET
00 3TOM aBTOpa M yKa3bIBAET CPOKH ITyOIUKAIIHH.
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