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MODERN METHODS OF HYDROMETRIC RESEARCH:
BATHYMETRIC WORKS USING ECHO SOUNDER

Abstract. The study of the morphometry of the bottom of water bodies is an important task in various areas of
economic, industrial, and other activities, as well as scientific research. Therefore, it is necessary to develop and use
modern methodological solutions in applied hydrography for carrying out bathymetric works and processing the
obtained material.

This article examines modern methods of working with echo sounders, covering theoretical and practical
aspects of using these devices. The article presents an overview of existing echo sounder classifications, methods for
performing survey work in expeditionary conditions, and compiling final materials in the form of tables and vector
layers.

The main aspects of working with echo sounders are considered, such as equipment selection, parameter
setting, conducting survey work, processing and analyzing data, and their integration with geographic information
systems. Innovative developments and technologies that contribute to improving the quality and accuracy of results
are described.

Special attention is paid to the integration of echo sounders with other technologies, such as geographic
information systems (GIS). The authors also consider practical aspects of using echo sounders in navigation,
hydrography, and other areas.

This article provides a valuable overview for professionals in the field of hydrology and related areas, studying
the morphometry of the bottom of water bodies, as well as for a wide range of readers interested in innovative
technologies and the field of acoustics and geographic information systems.

Keywords: survey work, geographic information systems (GIS), bathymetry, echo sounder, hydrostatic logger.

Introduction. Depth finders, or sonars, are an indispensable tool in hydrography, marine navigation,
and conducting natural scientific research. They allow determining the depth of water bodies and the relief
of the seabed, which plays a crucial role in ensuring the safety of navigation, developing infrastructure
projects, and studying underwater ecosystems. Due to the variety of applications for sonars, as well as the
constant development of technologies and new sonar models, there is a need to develop modern and
efficient methodologies for working with these devices. The aim of this article is to present contemporary
types of sonars, their operation, equipment preparation and setup, and analysis of the obtained data. The
article will discuss the main principles of sonar operation and the specifics of using different types of
sonars depending on the tasks and conditions of the measurements. We hope that the proposed
methodology will be useful for professionals in hydrography, marine navigation, and oceanography, as
well as for underwater enthusiasts who wish to master the operation of sonar for their research or
recreational purposes.
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General information. Nowadays, the most accurate and simple device for measuring the
depths of water bodies is the sonar. The basics of its functioning principle have been extensively
described in publications of the 20th century (Korotkin I.M., Nefedov P.M., 1985; Lavrentiev A.V.,
Bogdanovich M.L., 2007). In recent years, the development and improvement of sonars have significantly
advanced thanks to digital technologies.

Most modern research in the field of sonars covers their principles of operation, including acoustic
location, signal processing, and visualization (Medwin & Clay, 2021). In particular, sonars are divided
into single-frequency and multi-frequency, and each group has its advantages and disadvantages
(Simmonds & MacLennan, 2005). The literature also presents a classification of sonars by the type of
emitted signals, dividing them into short-pulse and broadband (Meyer & Simmonds, 2021).

Modern sonars are used in various fields, ranging from navigation and hydrography to oceanography
and fishing. In particular, sonars are used to create detailed maps of sea and ocean depths, as well as
inland water bodies, which significantly simplifies navigation and allows identifying suitable fishing
areas. It should be noted that measuring depth without geographic referencing has a number of limitations
for further data use. Therefore, methods of geodetic referencing of measurement materials using various
geodetic devices and global satellite positioning systems have been developed, as well as regulatory
documents regulating the operation of this equipment, for example, in construction (e.g., CIT PK 1.02-101-
2014, CHull 104.97). These documents introduce, for example, restrictions on the vessel's speed during
measurements, methodology for laying survey lines, density of measurement points, and more. In recent
years, there has been active development of technologies for collecting, recording, and transmitting sonar
data, which significantly increases their efficiency and accuracy. In particular, researchers have focused on
the development of signal processing algorithms, adaptive methods of acoustic location, and integration
with other technologies.

Modern signal processing algorithms significantly increase the sensitivity of sonars and reduce the
impact of noise. The use of methods such as signal compression, filtering, and source localization allows
processing large volumes of data and visualizing complex seabed structures. Adaptive methods of acoustic
location represent a new approach to determining depth and forming an image of the water body's bottom
using variable parameters of the acoustic signal. These methods allow effectively determining depth in
complex conditions, such as noise interference or variable geometric conditions.

Modern sonars are increasingly integrated with other technologies, such as geographic information
systems (GIS), laser, and multisensor systems. Such integration significantly improves the accuracy and
reliability of the data obtained and expands the application field of sonars, for example, in geology,
hydrology, and other applied areas. The result of measurements by such sonars is a set of tabular data in
various formats, containing information about the coordinates of the measurement area, depths at that
area, and some other information obtained during the operation of the device.

The data is converted into a point vector file for subsequent integration into the GIS structure. There
are many GIS packages that allow visualizing and processing measurement results, such as ArcGIS,
QQGIS, GlobalMapper, Surfer, and others. The format of the final hydrographic survey data depends on the
specific research objectives. In the case of creating cartographic materials (e.g., navigation charts), the
result is isobaths and depth marks. Such a vector dataset can be generated manually or automatically,
without requiring attachment to a height system (e.g., Baltic Height System), while the frequency of
contour lines is determined by the scale of the cartographic material and the depths of the water body.

If the primary goal is to integrate hydrographic data into a universal cartographic base (e.g.,
topographic or terrain relief maps), it is necessary to link the data to a local or global height system using
topographic-geodetic methods. In specific cases, when research is aimed at calculations or modeling of
various processes and phenomena, the final product becomes digital terrain models. This material
represents an area continuously covered with information with a certain spatial resolution and a given
height accuracy.

Types of sonars. Currently, there is an extensive assortment of sonars, which, in the authors' opinion,
can be classified into several main categories without considering specific models and manufacturers.

The first category includes portable sonars (figure 1), which are devices that determine depth by
immersing the sensor in water and activating the measurement function. Such devices do not provide
continuous acoustic imaging, measurement positioning, or erroneous data correction (e.g., double signal
reflections).
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Figure 1 — Portable sonar (a), Stationary sonar (b), Multibeam sonar (c)

The second category is represented by stationary sonars installed on vessels. These devices consist of
an echolocation sensor, chart plotter, and power supply unit. They are equipped with built-in global
positioning systems, such as GPS and GLONASS. These sonars allow for continuous data recording. The
chart plotter screen can track any changes in depths and the vessel's position in real-time, as well as detect
object profiles on the seabed or water column using a continuous echogram. A disadvantage of these
devices is the integration of the satellite positioning module into the chart plotter, which can be located far
from the sonar sensor. This leads to a decrease in positioning accuracy and orientation, and as a result, a
deterioration in depth measurement quality.

The third category also includes stationary, high-precision sonars equipped with sensors connected to
personal computers (e.g., rugged and water-resistant laptops) and appropriate software (e.g., Hypack).
This type of instrumentation complex provides minimization of vertical error and allows for programma-
tically defining the shape of pre-prepared materials, eliminating several stages of data processing.
Positioning occurs using an external antenna, also connected to a personal computer.

The fourth category comprises multibeam sonars, hydrolocators, and structural scanners. These
devices provide area scanning on both sides of the sensor axis, creating a detailed bottom image. Such
images can be used to assess the type of bottom sediments, planar shape of bottom relief, position, and
genesis of sunken objects, etc. This information is useful for studying bottom structure but is excessive for
creating cartographic materials. Disadvantages of this type of equipment include high operational
complexity, significant mass of the instrument complex, and high cost.

There are also other types of sonars that are currently gaining popularity. For example, a spherical
sonar with Bluetooth, installed on a fishing rod or unmanned aerial vehicles, and operating through a
mobile phone application; radio-controlled sonar on a boat, etc.

However, these types of devices will not be considered in this article. To ensure the highest spatial
accuracy of measurements, high-precision geodetic satellite positioning equipment is used (e.g., GNSS
receiver), which significantly reduces the spatial measurement error.

During experiments with various types of sonars, it was found that for conducting surveying work on
relatively small water bodies (small and medium rivers, short sections of large rivers, small lakes and
reservoirs, coastal areas of seas), the second and third categories of sonars are the most optimal. These
sonars are relatively inexpensive, easy to operate, and mobile, do not have a large mass, which allows
them to be installed on a small vessel.

The use of sonars in scientific research. Currently, stationary Lowrance and Garmin sonars have
become widely popular in the academic environment when working on relatively small water bodies.
These systems are characterized by relatively easy installation, high measurement accuracy (depending on
the model), the possibility of modification, and application on small vessels. The choice of a suitable
floating device imposes limitations on the equipment used.

The optimal solution is an inflatable boat with a rigid transom or a boat with a shallow draft. The
sonar sensor is installed using a retractable clamp attached to the transom, submerging the sensor at a
depth where the influence of the motor propeller is minimal (usually about 0.3 m). When analyzing the
measurement results, this value should be taken into account and added to all the obtained data. The
chartplotter is placed as close as possible to the sensor installation site, providing the captain's
convenience in familiarizing themselves with the information on the screen.
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The power supply unit (usually operating from 12V car or motorcycle batteries) is installed in a
hermetic container. When conducting continuous measurements, a track plan is developed in advance and
imported into the sonar (figure 2). Visualizing the work plan on the display significantly simplifies the
process and ensures more regular coverage of the area with a survey grid. For Lowrance sonars, the
preliminary development of a work plan in the form of measurement tracks is performed in the .usr
format. Data preparation can be carried out using various GIS packages (for example, Global Mapper).

Figure 2 — Preparation of the track plan in the GIS package Global Mapper (a),
screen of the Lowrance HDS-5 chartplotter during work with the displayed track (b)

According to (CIT PK 1.02-101-2014, CHulI 104.97), the measurement speed may vary depending on
the tasks and equipment used. The technical specifications of Lowrance sonars and their analogs provide
the manufacturer's stated accuracy of depth and positioning measurements when the boat is moving at a
speed of no more than 18 km/h. In continuous recording mode, measurements can be made with high
regularity, which allows for the identification and elimination of incorrect data, both in automatic and
manual modes.

Thanks to the presence of at least two depth and coordinate records at each measurement point, as
well as the limited distance between adjacent points (no more than tens of centimeters), calculating the
outlier value becomes relatively simple. The type of water body, meteorological, and other conditions
impose a number of requirements and limitations on the process of performing hydrographic work. In
addition to river flood levels, the water level in the lower reach of reservoirs can change significantly due
to the regulation of discharges from the hydro-node, and on counter-regulatory reservoirs and ponds of
HPPs, work may be accompanied by regular changes in water levels.

To account for changes in water levels in the results of survey work, it is necessary to link the water
level at the beginning, end, and often during the fieldwork period. This can be done by organizing
temporary water meter posts or using information from network water meter posts. A modern solution to
this issue involves using hydrostatic or optical water level recorders (loggers). The optical recorder is
installed above the water body and regularly measures the water level using a built-in optical rangefinder.

The hydrostatic recorder is placed in the water column and records the total pressure exerted on the
sensor (figure 3 — hydrostatic and atmospheric pressure). The correction of measurements for atmospheric
pressure is based on data from the nearest meteorological stations or using an additional recorder installed
on land.

Thus, modern approaches to conducting sonar measurements, including the use of continuous
recording and accounting for changes in water level, allow for increased accuracy and reliability of the

—— 4 ——
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Figure 3— Solinst Levelogger hydrostatic water level recorder (a)
and a graph of water levels and temperature changes based on recorder measurements (b)

obtained data, which is a key factor when performing survey work under various conditions and on
different water bodies.

Processing measurement materials. Sonars from various manufacturers generate files with different
formats and resolutions during operation. The software designed to work with such files may also vary
depending on the device manufacturer. In the case of Lowrance sonars, a file with the .sl2 extension is
created during recording. To process files of this format, it is recommended to use the SonarViewer
program (figure 4).

{5 S0nard000.012(Structure downscan): Sounding 858 oo

[ Senar0000.si2(Structure sidescan): Sounding 1184 o | = [

Senuitivity Celorline Sensirity ColorLine

a b
Figure 4 — SonarViewer software workspace: (a) second-type sonar echogram; () structure scanner sonogram

This application allows the exploration of data obtained from second-type sonars and more complex
Lowrance fourth-type modifications. SonarViewer provides the ability to convert and export data from an
.s12 file to a tabular .csv format or a text .txt format.

Primary data are subject to further processing: incorrect values are discarded, feet are converted to
meters if necessary, and the depth of the sonar sensor is added to the survey data. Information from the
recorders is synchronized in time and space with the survey data, after which all materials are brought to a
single level. The next stage involves creating a vector layer based on the processed tabular data.

Tabular information is imported into the GIS package project and converted into a point vector layer.
In the context of this article, we will consider importing data into Global Mapper. For this software, it is
sufficient to prepare a table file with an .xIsx, .txt, .csv, or other extension, then specify the file parameters
(projection, layer geometry, coordinate format, etc.), and save the imported material in the selected vector
format in the specified coordinate system (for example, .shp) (figure 5).
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Figure 5 — Vector point layer based on large-scale survey results (a) and small-scale (b)

For navigable sections of rivers, an up-to-date plan of the channel in contours, brought to the design
water level, is required. The design water level (Conditional low water level with a specified reliability
according to I'OCT P 58731-2019) can be found in navigation charts and sailing directions. Below is a
sequence for processing survey materials that allows you to create a plan of the riverbed in contours.

Calculate the cut-off level (the excess of the working water level above the design level), using
information about the working water level in the area. In this simple case, it is assumed that the cut-off at
the upper and lower boundaries of the work area is the same. Create a shoreline layer (linear). The
shoreline layer should contain a depth field, the value of which for objects is zero (corresponds to the zero
depth line, i.e., the waterline). Create a polygonal layer of the site boundary. In the attribute table of the
vector layer of survey depth data, find the field containing the depths and convert them to meters if
necessary, calculate the depths corresponding to the design level. Perform interpolation of depths
corresponding to the design level, using depth surveys, the shoreline, and the boundaries of the area
(figure 6).
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Build a linear contour layer within the channel boundary. Perform smoothing and manual adjustment
of contours. The design of the riverbed plan may include adding labels, a scale bar or numerical scale, a
north arrow or coordinate grid, a legend and map (plan) title, information about the coordinate system, the
date of the survey, and the working level, cut-offs. The numerical scale is used when preparing a plan for
printing in a specified format. For using the plan in electronic form, it is recommended to use a linear
scale.

A riverbed plan in isohypses (absolute elevation marks) is usually required for construction and
operation areas of coastal structures connected to the water area (bridges, piers, water intakes, etc.).
Creating a riverbed plan in isohypses (building a digital model of the riverbed relief) is also based on the
array of survey work data and can be done in two ways. First, converting the array of depth survey data to
absolute elevations by any means, then repeating the procedure described above.
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Figure 7 — Riverbed plan in contours (example)

The second path is performed using GIS tools and involves continuing work with the riverbed plan in
contours (figure 7). Using the array of depth surveys, or based on corrected contours, perform depth
interpolation. The resulting raster depth layer will be used as the primary dataset for channel relief. Build a
raster model of the sloping water surface at the design level using data on the design water level at the
boundaries of the river section. Construct a digital model of the riverbed relief in absolute elevations by
comparing surfaces (raster calculator). This will be a raster layer representing a field of difference values
between the water surface model at the design level and the depth layer at the design level. Build a
riverbed plan in isohypses (contours), adjust isolines if necessary.

Conclusion. In conclusion, it can be emphasized that the development and use of an effective
methodology for working with an echo sounder is a key factor for obtaining accurate and reliable data on
the depths and geometry of water bodies. This note represents a summary of modern approaches and tools
used in applied hydrographic research using echo sounders.

Understanding and applying the echo sounder methodologies described in the article will enable
specialists in the field of hydrography and related disciplines to successfully solve depth probing tasks, as
well as increase the efficiency and safety of navigation, water construction, and other works related to the
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study and use of water resources. In the future, with the development of technologies and the increasing
need for more accurate and detailed data on water bodies, further improvement of echo sounder
methodologies is expected, as well as integration with other geophysical and hydrological research
methods.

This will enable the creation of increasingly accurate and informative hydrographic models reflecting
the dynamics and features of water bodies at various scales and with different degrees of detail.
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" Mnammii HaydHbI COTPYIHUK
(®I'BY T'ocynapcrBennsii okeanorpaduueckuit uHcTUTYT M. H. H. 3yboBa, Mocksa, Poccuiickas Denepariius)
K. r. 1., crapmmii Hayunsiii cotpyanuk (PI'BY I'ocymapcTBeHHBIN OKeaHOTpahUIECKUl HHCTUTYT
uMm. H. H. 3y6oBa, UnctutyT BomHBIX pobiem Poccuiickoii akagemun HayK, MockBa, Poccuiickas denepanms)
? Nmxenep (OI'BY Tocynaperennbiii okeanorpaduueckuii mactutyT uM. H. H. 3y6osa,
Mockga, Poccuiickas ®enepanusi)

COBPEMEHHBIE METO/IbI THIPOMETPUUYECKNX UCCJIEJOBAHUM:
BATUMETPUYECKHE PABOTbBI C HCIIOJIb3OBAHUEM 3XO0JIOTA

AnHoranus. M3ydenne MoppoMeTpun IHA BOIHBIX OOBEKTOB SBIACTCS BAXKHOW 3amadeid B psze OTpacieit
XO3SIICTBEHHOH, 5KOHOMUYECKOH 1 HHOU NeSTENFHOCTH, a TAK)KE B HAYYHBIX MCCICIOBAHUAX. B CBSI3H ¢ 3TUM HE00-
XOIUMBI pa3paboTKa M WCIHOIh30BAaHUE B MPUKIATHOW TUAPOTpadUH COBPEMEHHBIX METOAMYCCKUX PEIICHHUHA IS
BBITTOJTHEHHS OaTUMETPUIECKUX paboT 1 00pabOTKH MOTydYSeHHOTO MaTepraa.

PaccmatpuBaroTcs cOBpeMEHHBIE METOIBI PabOTHI C 3XOJOTaMH, OXBATHIBAIOIINE TEOPETHUECKHUE W IMPAKTH-
YECKHE aCTEeKThl UCMOJIb30BaHUs dTHX NMpuOopoB. CTaThs MpeacTaBisieTr 0030p KiaccuPHUKaAIMi 9X0I0TOB, METOIBI
BBITIOJTHEHUS ITPOMEPHBIX pa60T B OKCIIEANMIHUOHHLBIX YCJIOBUAX U COCTABJICHHUA UTOTOBOI'O MaT€purajia B BUAC Ta6J'lI/lLI
1 BCKTOPHBIX CJIOCB.

W31n05xeHbl OCHOBHBIE aCMEKThI pabOTHI C HXOJIOTAMH, TaKHE, KaK BBIOOp 000pyI0BaHMsI, HACTPOIKa mapaMeT-
POB, TIPOBEIEHHE MPOMEPHBIX paboT, 00paboTKa M aHAM3 JAAHHBIX, a TAK)KE MX MHTErpauus ¢ reomH()OpMaIoH-
HbIMH cucteMamu. OmnucaHbl MHHOBAI[MOHHBIE Pa3paOOTKH M TEXHOJOTHH, KOTOpBIE CIIOCOOCTBYIOT YIYYIIEHHIO
KayecTBa M TOYHOCTH PE3yIbTATOB.

Oco0oe BHUMaHHE yIeNIeTcs KOPPEILIIHA SX0JI0TOB ¢ APYTUMH TEXHOJIOTUSME, TAKUMH, KaK TeorpauaecKie
nHpopMmannonHsie cucteMbl (GIS). ABTOpHI Takke paccCMaTPUBAIOT MPAKTHUECKUE ACHEKTHI MCIIOIB30BAHUS IXO-
JIOTOB B HAaBHUTalluH, TuAporpaduu u npoynux o0nacTsx.

IIpencraBneH neHHBIH 0030p LTSI CIIEIIMAIMCTOB B 00IaCTH THAPOJIOTHH M CMEXXHBIX 00JIaCTeH, 3aHIMAIOIIIXCS
n3ydeHneM MOp(hOMETpHH THA BOAHBIX OOBEKTOB, a TAKXKe MaTepHai Ui IIMPOKOTO Kpyra 4uTaTenei, 3auHTepe-
COBAHHBIX B MHHOBAIIMOHHBIX TEXHOJIOTUSAX B o0JacTu AKYyCTHUKH U reorpa(l)nqecxnx I/IH(l)OpMaIlI/lOHHI)IX CHUCTEM.

KaroueBsle ciioBa: nmpomepHsie padoTsl, reonrdopmannonnsie cucremsl (I'MC), 6aTuMeTpus, 3X0JI0T, THIPO-
CTaTHUYECKU caMmomnucell (JIorrep).
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'Kimti Feumsvm KBI3METKEp
(H. H. 3y6oB arsinnarsl MeMiiekeTTik okeaHorpadusiiblK HHCTUTYThI, Mackey, Peceli deneparuscer)
I'. F. k., ara reutbiME Kbi3MeTkepi (H. H. 3yOoB aTbiHgarsl MemiiekeTTik okeaHOrpadHsIblKk HHCTUTYTHI,
Peceli FpIIBIM aKaIeMHUSACBIHBIH Cy Macelleliepi HHCTUTYThIHBIH, Mackey, Pecell denepariusicer)
3 Umxenep (H. H. 3y60B aTbinaarsl MeMiekeTTik okeaHorpausuibik HHCTHTYThI, Mockey, Peceit denepanmscer)

I'UAPOMETPUSIBIK 3EPTTEYJIEPIIH KA3IPT'T 3AMAHYBI OAICTEPI:
I3XO0JIOTTbhI MANJAJAHBII ’KACAJIFAH BATUMETPUSUIBIK ) KYMBICTAP

Annoranus. Cy HeIcaHAApH! TYOIHIH MOP(GOMETPHUACHH 3ePTTEY, MapyarIbUIbIK, IJKOHOMUKAIBIK KoHEe Oacka
Jla KBI3MET CallaTapbhlHAaFhl MaHBI3IBI MiHIET OoibIm TaObutanpl. OcChbiFaH OailIaHBICTHI, OATHUMETPHUSIIBIK KYMBIC-
TapIsl OPBIHAAY MEH allbIHFaH MaTepHaNgapibl eHACY YIIIH, KoJMmaHOamsl ruaporpadusana Ka3ipri 3aMaHFbl ojic-
TEMEJIK MIeHIMAePIi JKacarl KoHe oJap/bl naianany Kepek.

Ochbl KYpBUIFBUIApIbl KOJJAHYABIH TEOPHSIBIK JKOHE IPAKTUKAJIBIK acCHEKTUIEpIH KAMTUTBIH 3XO0JO0TTapMEH
KYMBIC ICTEYZIiH 3aMaHayH oJIicTepi KapacThpbUIambl. Makanaza 5XOJOTTapAblH KONIAHBICTaFbl KIacCH(pHKa-
LUsUIapbIHA IOy KacallblIl, SKCIEIUIMSUIIBIK JKaFjai/ia elley )KYMBICTapbIH JKYPri3y 9JIiCTEpi KoHE KecTejep MEH
BEKTOPJIBIK KabaTTap TypiHAeri KOPBITBHIHBI MaTepHaigap OepiireH.

KaOapIKTHI TaHnay, mapameTpiepli peTTey, OJIIey >KYMBICTAphIH JKYPri3y, JepeKTepli OoHIey JKoHE Tanjay,
COH/Iali-aK oJlap/bl Te0aKMapaTThIK JKyHelepMeH OipiKTIpy CHSKTHI 3X0JIOTTapMEH JKYMbIC ICTEYIiH HEri3ri acrek-
TiJiepi KapacTeIpblIaabl. HoTrkenepnid canacsl MEH JQIAINH )KaKcapTyFa BIKIAJ eTETiH HHHOBALMSIIBIK OHICYIIep
MEH TEXHOJIOTHSUIAp CUITATTAIFaH.

Oxon0TTapabl reorpadusuiblK akmaparTeK okyienep (GIS) cuakrer Oacka TexHOIOTHsUTApMEH OipikTipyre
epeKIe Hazap aynapbuiafgbl. ABTOpIAap COHBIMEH Karap HaBHTalMsAAa, THAporpadusaa koHe Oacka cajanapia
9XOJIOTTAPbI KOJAHY IbIH IPAKTUKAJIBIK ACTICKTINEPiH KapacThIPabL.

Makana cy Hbicangapbl TYOiHIH MOpP(HOMETPUSCHIH 3epTTeyre apHajiFaH THIPOJIOTHs KOHE OHbIMEH Oaina-
HBICTBI cajla MaMaH/aphl, COHal-aK, THHOBAIMSUIBIK TEXHOJIOTUIIAp MEH aKyCTHKA )KOHE reorpadHsuIblK aKmnapar-
TBIK XKYHeJep canachlHa KbI3BIFYIIBUIBIK TaHBITATBIH OKBIPMaHAAPbIH KEH ayKbIMbl YIIiH, KYHABI LIOJY KacalfaH
MaJiMeT Oepei.

Tyiiin ce3mep: enuiey xyMbICTapbl, reoaknaparTbik xyienep (I'’AX), OaTumerpus, 3X0I0T, THAPOCTATHKAIIBIK
©3/IiriHEeH a3aThIH KypaJ (Jorrep).
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IIPABWJIA JJISA ABTOPOB

B xypHane myGIMKYIOTCS CTaThH, IOCBAIICHHBIC POOJIEMHBIM BOIPOCaM Ieorpaduueckoil HayKu M I'e0dKo-
JIOTHH, @ TaK)Ke Hay4Hble COOOLICHUS TEOPETHYECKOTO, METOJMYECKOro, 3KCIEPUMEHTAIBHOIO M HPUKIAJIHOTO
XapakTepa, TeMaTH4ecKre 0030pbl, KPUTHYECKUE CTAThbU U PELEH3MH, B TOM YKCJIE B BUJE IMMCEM B peIaKinio, Onuo-
nrorpaduuecKre CBOJKH, XPOHUKA HAYYHOH KM3HU. TEKCTHI cTaTel U IPYTuX MaTepHalioB MOTYT HPEI0CTaBIISTHCS
Ha Ka3aXxCKOM, PYCCKOM WJIM AaHIJIMMCKOM S3bIKaX. Penakumsi NpUHUMaeT Marepuaibl B JIEKTPOHHOM BHIE,
HaOpaHHbBIE B TEKCTOBOM penaktope Microsoft Word, B compoBoxieHHN HASHTHYHOH OymaxkHOW Bepcuu. [loms:
BepxHee U HIkHee — 2,4 cM, npaBoe u eBoe — 2,2 cM. Tekcr (mpudt «Times New Roman») naercst B 0JiHy KOJIOHKY
gepe3 MEXCTpouHbI wHTepBan 1,0 W A HEro ycTaHaBIMBaeTCs aBTOMAaTHYecKwid mepeHoc. CTpaHHUIIBI
HyMepyloTcs. Matepuan cTaTtbM (TEKCT, BKIIOYas AaHHOTAIMM Ha Ka3aXCKOM, PYCCKOM M aHTJIMHCKOM S3BIKaX,
PUCYHKH, TaOJHUIBI, COHCOK JUTEPaTypsl) odopmisiercs omauM daitmoMm. OO0BeM CTaThi CO BCEMH CTPYKTYPHBIMH
aneMeHTaMu He noipkeH npesbimath 50 000 3HakoB ¢ mpobenamu (1o 12 crp.), npyrux marepuanoB — 20 000 3HaK0B
¢ mpob6enamu (110 4 cTp.).

Pykonucu crareii odopmisitorest cienyroumm obpaszom: 1) VK (BblpaBHMBaHHE TEKCTa «IEBBI Kpaib»,
kerib 10); 2) uepe3 oAMH MHTEPBAJI MHULMAIBI 1 (PaMHIMK BCEX aBTOPOB Yepe3 3aIsTyI0 (BBIPABHUBAHUE TEKCTA K10
LEHTPY», HAUePTaHUE «IIOJIY)KHPHBII», PETHCTP «HAYMHATh C MPONHCHBIX», Kerjib 11; eciin aBTOPOB HECKOJIBKO,
nocse GpaMIINK KaKA0TO yKa3bIBae€TCs HaJCTPOUHBIM MHJIICKCOM MOPSIKOBEIM HOMep apabckoi nndpoii); 3) uepes
OJIMH MHTEPBAJ — YYCHOE 3BaHHE W CTEIEeHb aBTOPA, JOJDKHOCTh, B CKOOKaX — IOJIHOE Ha3BaHWE OPraHM3alluu, B
KOTOpOH OH paboTaeT, Topoi, cTpaHa (BBIpaBHMBAaHHE TEKCTa «I0 LIEHTPY», Keryb 10; eciu aBTOpOB HECKOJIBKO,
CBEIICHHS JAIOTCS O KayKAOM M3 HUX OTAEJIBHOHN CTPOKOH Yepe3 OJMHAPHBIN HHTEPBAJ, 8 HAYMHACTCS KaXKaasi CTpoKa
C HAJCTPOYHOTO WHJAEKCa MOPSAKOBOTO HOMepa mocie (aMITui aBTopa); 4) depe3 OAWH WHTEPBAJI — Ha3BaHUE
cTatel 0e3 mepeHoca (BBIDABHUBAHWE TEKCTA «IIO LEHTPY», HAUepTaHHE «IIOMYXHUPHBIH», PETucTp «Bce
MIPOIIHUCHBIE», KeTib 14); 5) uepe3 oauH WHTEpBal — aHHOTanws U3 5—10 npemnoxennii, oobemoM 10 1200 3HaKOB ¢
npobenamu (HauymHATH ab3am CcrleayrommM o0pa3oM: «AHHOTAIWL. ... (Ka3. 53.)», «AHHOTamws. ... (pyc. f3.)»,
«Abstract. ... (aHIJI. 53.)») Ha TOM f3bIKe, Ha KOTOPOM HAIMCaH OCHOBHOW TeKCT pykomucu (ad3am «0,75 cmy,
BBIPABHUBAHUE TEKCTA «II0 IIUPUHE», PETHCTP «BCE CTPOUHBIEY, Kerib 10); 6) uepe3 ouH MHTEpBaN 5—7 KIIIOYEBBIX
cnoB (HauuHaTh ab3ar ciexyronmm obpasom: «Tyiin cesmep: ..», «Keywords: ...», «KiodeBbie cioBa: ...»),
COPTUPOBAHHBIX NO anaBHUTy, HA TOM S3bIKE, HA KOTOPOM HaIlMCaH OCHOBHOH TeKCT pykomnucu (ad3an «0,75 cmy»,
BBIPABHUBAHUE TEKCTA «II0 IIHPHHE», PETUCTP «BCE CTPOUYHBIE», Kerib 10).

OCHOBHOW TeKCT pa3OMBaeTCs Ha CTPYKTYpHBIE 3JIEMEHTHI: BBEJCHHE, MOCTAHOBKA MPOOJIEMBI, METOANKa
UCCIIEJOBAaHUH, MICTOYHUKH JIaHHBIX, PE3YJIbTaThl HCCIIE0BAHMH, 00CY)KIEHUE PE3YIIbTaToB, 3aKII0UeHNE (BBIBODI),
WCTOYHHMK (PMHAHCHUPOBAHUS HCCIIEAOBAaHUM (NP HEOOXOAMMOCTH), CIHCOK JWTeparypsl. Ilepen crmuckom smte-
paTypsl MOXKET MOMEIIAThCsl OJIaroJapHOCTh JIMIIAM W OpPraHU3alUsM, OKa3aBIIMM ITIOMOIIb B HAIMCAaHWU CTATBH.
HeobmenpuasaTeie ab0peBHaTyphl HODKHBI pacIIn(pOBBIBATHCS B TEKCTE IPU IEPBOM YIOMHHAHWH. [lapameTrpsl
Tekcrta: ab3ail «0,75 cM», BRIpaBHUBAHUE «II0 IIUPUHEY, PETUCTP «KaK B MPEIOKEHUIX», KETIh 11.

ITox 3aronoBkom «JIMTEPATYPA» mpHBOIWTCS CHHCOK MCTOYHHKOB, Ha KOTOPHIE €CTh CCHUIKM B TEKCTE.
Jluteparypa mNpPUBOAMTCSA CHAYaja Ha sA3bIKE OpPUIHMHANA, 3aTeM IyOnupyeTcs Ha aHIJIMHCKOM  sI3BIKE
«REFERENCES» (a63au «0,75 cM», BBIpaBHUBaHUE «I10 LIMPHHE», PETUCTP «KaK B MPEITIOKEHHUIX», Kerib 9). B
TEKCTE CCHUIKM Ha HOMeEpa CIHCKA JAal0TCsl B KBaJPaTHBIX CKOOKax. 3amuch Kaxaoil ondarorpaduueckoil CChUIKU B
CHHCKE HauuMHaeTcs C ee mnopsakosoro Homepa B Tekcre: «[1]IlerpoBa C.H. Hayuno-uccnenoBaTenbckas
JIeSITENIBHOCTS ...»). Crcok surepatypbl opopmisercs o 'OCT 7.1-2003 u TmiatensHO BBIBEPSETCS aBTOPOM.
Tpancnurepanus He nomyckaercs!

Hanee cnemyer pestome. s craThu, MPeNOCTABICHHON Ha KA3AXCKOM A3blKe, TPEOYIOTCS PYCCKHHA W aHT-
JIMACKUN NEPEBOJIBL; HA PYCCKOM S13blKe — KA3aXCKUN U aHTJIMUCKUI IEPEBOAbL; HA AH2IUUCKOM A3blIKe — Ka3aXCKUH U
pycckuii mepeBoabl. s aBTOpOB W3 3apyOexbsi pe3loMe Ha Ka3axCKHH SI3BIK IEPEBOAWTCS B PEAAKLIUH B
COOTBETCTBUH C NPEIOCTABICHHBIM Ha PYCCKOM M aHTIMHCKOM si3blkaX. CTpyKTypa OBYS3BIYHBIX pE3IOME: WHH-
Uyl ¥ (paMHUINKM BceX aBTOPOB 4Yepes 3arsTyro (1ociie haMIIuy KaKIO0To YKa3bIBaeTCsl HaICTPOYHBIM HHAEKCOM
MOPSAKOBBIM HOMEp apaOckod Imdpoii); ydeHoe 3BaHHE W CTENEHb aBTOpa, JAOJDKHOCTh, B CKOOKaxX — IOJHOE
Ha3BaHWE OpTaHM3allM, B KOTOPOH OH paloraer, ropon, cTpaHa (€CiIM aBTOPOB HECKOJBbKO, CBEIEHHMS IAOTCS
OTJEJbHOW CTPOKOHM uepe3 OJMHApHBI HMHTEpBaJ, a HAYMHAETCS KaXK/las CTPOKAa C HAJCTPOYHOIO HHIEKCa
MOPSIIKOBOTO HOMepa Tmocie (amMuinu aBTopa); Ha3BaHWE CTaTbW; AHHOTAMs, IPUBEICHHAs B Hayaie
cTathbM (HayMHATH ab3all CieAyrmMM o0pa3oM: «AHHOTAaUus. ... (Ka3. s13.)», «AHHOTamus. ... (pyc. 3.)»,
«Abstract. ... (aHTIJI. 513.)»; KIIFOYEBBIE CIIOBA, IPUBEICHHBIE B HaYaJle CTaThH (HAYMHATH a03all CJIeTyIONIM 00pa3oM:
«TyiiiH ce3nep: ...», «Keywords: ...», «KitoueBsie coBa: ...»).
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Tabnuuer HabupatotTcs B popmare Microsoft Word (re Microsoft Excel), kerms 9. B cTatbe qaroTest cChUIKY Ha
Bce Tabiuibl. Pacnionarats ux ciemyer cpa3y nociie YHOMHHAHMS B TEKCTE WIM Ha clienyroniel crpanune. Hazpanue
TaOJIMIBI TOJDKHO OTpaXkaTh ee cojiepKaHue, ObITh TOYHBIM, KpaTkuM. Hanpumep, «Tabmuna 1 — Cpennuii MHOTO-
neTHU# pacxon p. JKaibIk, M/c». PasMmemars ero cienyeT Han Tabnuiei, 6e3 ab3amHOro oTcTyma (BRIpaBHUBAHHE
TEKCTa «I0 LEHTPY», Kerib 9). He pomyckaercs mepeHoc 4acTv TabJMIbl HAa CICAYIOUIYyI CTpaHuily. bosbiiue
TaOJIMIBI JTOMYCKAEeTCsl pa3Melath Ha BCIO CTPAHUIy C OpHEHTaluen «aipOoMmHas». Tabnuipl U rpadbl B HUX
JIOJDKHBI MMETh 3arojIOBKH, COKpAILEHHsl CIIOB He Jomyckatorcs. [ToBTOpsOLIMICS B pa3HBIX CTPOKax Tpadsl
TaOJIMIBI TEKCT U3 OJTHOTO CJIOBA TOCIE EPBOTO HAIIMCAHMUS JOIMYCTUMO 3aMEHSTh KaBblukaMu. Eciin OH cOCTOUT U3
JIBYX U OoJiee CJIOB, TO IPU NEPBOM MMOBTOPEHUH €r0 3aMEHSIOT CJIOBAMH «TO XKe», a naiee — kaBblukamu. CTaBUTh
KaBbIYKHM BMCCTO TOBTOPAIOLIUXCA I_ll/I(i)p, MapoOK, 3HAKOB, MaTC¢MaTUYCCKUX W XHUMHUYECKHUX CHMBOJIOB HC
nonyckaercsi. Eciu nanHble B KakoH-T00 CTpoKe TaOIHIbl HE IIPUBOST, TO B HEH CTaBAT ITPOUEPK.

PucyHky nOIKHBI OBITH BBIITOJHEHB! B XOPOIIEM KayecTBe, a UX 00lIee KOJIMYECTBO He PEBBIIATh 5. PucyHkn
pacriojaraloT HENOCPEICTBEHHO IIOCIe TEKCTa, B KOTOPOM OHM YIIOMHHAIOTCSl BIEPBBIE, WIM Ha Clexyronien
cTpanuie. Bece HaanmucH Ha pUCyHKaX JIOJDKHBI XOPOLIO YATATHCS; 110 BOSMOXKHOCTH UX CJIEAYET 3aMEHSTh OyKBaMu
win uudpamu, a HeOOXOJAUMBIE MOSCHEHHsI 1aBaTh B TEKCTE WM B MOAPHCYHOUYHBIX MOANKCAX. B moapucyHouHON
MOJIICH HEOOXOAWMO YETKO OTHENUTH (HOBas CTPOKA) COOCTBEHHO Ha3BaHWE PHUCYHKAa OT OOBACHEHHH K HEMY
(axcmmmkanms). [logpucyHOYHBIE TOANHCH JOJDKHBI COOTBETCTBOBATH TEKCTY (HO HE TIOBTOPSTH €r0) |
n3obpaxenmsiM. Hampumep, «PucyHok 1 — Kapra mmotHocTn HacenmeHust B Oacceiine p. JKaifpik, den. Ha 1 kM
(BBIpaBHMBaHHE TEKCTA IO LIEHTPY», Kerib 9). DoTtorpaduu nomkHbl ObITh YeTkuMH, 6e3 nedekroB. Bee pucyHku
TaK)Ke MPEAOCTABIIOT OTACIbHBIMU (haillaMu: A1 pacTpoBeIx m3o0paxkenuit — B popmare JPEG/TIFF/PSD, mus
BeKTOpHBIX — B coBMmecTMMOM ¢ Corel Draw nnn Adobe Illustrator. Pa3spemenne pacTpoBbiX H300pakeHHH B
orreHkax ceporo 1 RGB userax nomxno 0b1Th 300 dpi, uépHo-6enbix — 600 dpi. PekomenayeMbie pa3mepsl: IHUpHHA
— 85, 120-170 MM, BbicoTa — He Oonee 230 mm. Ilpu HeoOXomumocTH (aitibl MOTryT OBITH 3aapXWBHPOBAHBI,
NpeAroYTUTENLHO B opmaTax ZIP mmm ARJ.

Maremaruueckre 0603HaueHus U GopMyIbl HyKHO HaOuparb B Microsoft equation u pa3meriaTsh B TEKCTE Ha
OTJIETBHBIX CTPOKaX, HyMepys TOJNBKO Te, Ha KOTOpbIE €CThb CCHUIKM B TeKcTe. Pycckue u rpedeckue OYKBHI B
dbopMmysnax W cCTaThsiX, a TaK)Ke MATEMAaTUYECKHE CHMBOJBI M XHUMUYECKHE DIIEMEHTHI HAOMPAIOTCS MPSIMBIM
mpupTOM, JTATUHCKUE OYKBBI — KYPCHBOM.

K craTpe cienyer mpuiiokuTh: 1) COMPOBOANTENHFHOE MICEMO; 2) peleH3uio Ha 1 cTp.; 3) 3KCIepTHOE 3aKITo-
4yeHHe 00 OTCYTCTBHU CEKPETHBIX CBEJCHUI B MyOJIMKAIMH, BbIIAHHOE OpraHKU3aliei, B KOTOPOH BhINOJIHEHa paboTa
(B 0cOOBIX CITydasix BO3MOYKHO COCTABJICHHE B PEJAKIIMU MOCIIE BHYTPEHHErO PELEH3UPOBAHUS); I HEPE3UACHTOB
Pecniyonukn Kaszaxcran skcnepTHOe 3akiroueHue He TpeOyercs; 4) KpaTkoe 3akiroucHue JabopaTopuu (Kadeapsl,
oTJena W JIp.), IJIe BBIOJHEHA NpeJCTaBlIeHHas K NyOiukanuu pabora; 5) cBepeHus o Kaxiaom aBrope: OO
(MOJTHOCTBI0), yYEHBIE CTENEHb U 3BaHKE, JIOJDKHOCTh U MECTO paboThl, KOHTakTHbIe E-mail, Tenedonsl, daxc.

CraanHble B pelakIMI0 MaTepHaibl aBTopaM He Bo3BpamaloTcs. He cooTBeTcTByroIIEe TpeOOBaHUAM CTaThU HE
paccmarpuBatotcsi. Eciti craThst OTKIIOHEHA, pelakiisi COXpaHsIeT 3a co00ii MpaBo He BECTH AUCKYCCHIO 110 MOTHBaM
OTKJIOHEHHSI.

Bce marepuanbl mpoXo/sIT BHYTPEHHEE U BHEILIHEE PElCH3UpOBaHue. Pefakius mpocut aBTOpOB OTMEYATh BCE
W3MCHEHHS, BHECEHHBIC B CTATHIO MOCJIC UCIPABICHUS WK JOPAOOTKH TEKCTA 110 3aMEUaHUsAM PELEH3eHTa (HaMpH-
Mmep, userom). IIpu pabore Hax PYKOMHCBHIO PENAaKIMs BIPAaBE €€ COKpaTHTh. B ciiydae mepepabOoTKH CTaThbH 10
npochk0e PEeAaKIUOHHOM KOJUISTMH IKypHAJIa [aToil IOCTYIUJICHUS] CUMTAeTCS JaTa MOJy4eHHs peAakiuen
OKOHYATEJIbHOI'O BApHaHTa. 3a JIOCTOBEPHOCTh MPHUBEJEHHBIX B CTAThe HAYYHBIX (DAKTOB MOJHYI OTBETCTBEHHOCTh
HEeceT aBTOp (aBTOPHI B paBHOM Mepe, €CITi MX HECKOJIBKO).

Anpec penakuum :;kypHaJja «['eorpausi u BogHble pecypchbi»:
Pecnyomuka Kazaxcran, 050010, r. Anmatsl, yi. [Tymikuaa, 99,
AO «MHCcTHTYT reorpaduu 1 BoAHOW O€3011aCHOCTH.

Ten.: +7(727)2918129 (npuemnas); dakc: +7(727)2918102
E-mail: journal.ingeo@gmail.com

Caiit: http://www.ojs.ingeo.kz
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FuuabIMu sKapUsiIaHBIMAAPIBIH 3THKACHI

«['eorpaust MeH cy pecypcTapbl» KYpHAIBIHBIH pPENaKIMSUIBIK AJIKAChl XaJbIKApajblK KOFaMIACTBIK Ka-
ObUIaFaH JKapusylay STHKACBIHBIH KaFMJaTTapblH YCTaHAIbl, COHIaK-aKk Oenensl XaJbIKapalblK >KypHajlap MeH
OacranapabIH KYHIbI TOKIPHOECIH ecKepe/.

bacma KbI3METIHJET] JKOCBIKCHI3 TOXKIpHOEHI OoyIbpIpMay MakcaThblHa (IUIardar, jKaJiFaH akKnaparThl YChIHY
JKOHE T6) JKOHC FbUIBIMH KapUsAJIaHbBIMAAPAbIH KOFapbl cCallaCblH KaMTaMacCbl3 €Ty, aBTOP/JbIH aJiFaH FbIJIbIMU
HOTW)KEJEPIH KYPTIIBUIBIKIIEH TaHBICTBIPY MaKCaThIHAA PEIAaKIMSUIBIK KEHECTiH opOip Mylleci, aBTOp, pEleH3eHT,
coHpaii-ak Oacria OGapbICHIHAA KATBICATHIH MEKEMeNep 3THKAJIbIK CTaHIAapTTap/bl, HOpManap MEH epexesiepl Cak-
TayFfa XOHE OJapAbIH OY3BUTYBIH OOJIBIpMay YIIiH OapiblK ic-mmapamapisl KaObuimayra MiHAeTTi. OCBI mporecke
KaTBICYIIBIIAPABIH OapIIBIFbIHBIH FBUIBIMH JKapUsUIaHBIM 3THKAChl epeXKeJepiH CaKTay aBTOPJIAPABIH 3USATKEPIiK
MEHIIIK KYKBIKTapbIH KaMTaMachl3 e€Tyre, OachUIBIM CalachlH apTTBHIPYFa JKOHE aBTODPJIBIK aKIapaTTaplbl, JKeKe
TYJIFAap/bIH MYJIECT YIIIH 3aHChI3 MaijaaHy MYMKIHAITTH OOJIbIpMayFa bIKIAJ eTe/Ii.

Pepakuusira Keinin TyCKeH OapiiblK FhUIBIMH Makajajap MIiHIETTI TypAe €Ki akKThl moiynan eteni. XKyphan
penaKkiusCchl MaKajaHblH JKypHaji OeifiHiHe, peciMliey TajanTapblHa COMKECTIriH Oenriiel/i jkoHe KOJDKa30aHbIH
FBUIBIMH KYHJBUIBIFBIH aWKBIHIANUTHIH KOHE MaKalla TaKbIPhIObIHA HEFYPJIBIM JKAKbIH FHUIBIMA MaMaHIaHIbIPYJIaphl
0ap eki TayeJci3 PeeH3eHT — MaMaHAap bl TaFaibIHIANTIH JKYPHAIIBIH KayallThl XaTHIBICBIHBIH OipiHIII KapayblHa
xi0epeni. Makananap/ibl peleH3usIIay/Ibl pellakIMsIIbIK KEHEC KaHe PeJaKIUsUIbIK aJIKa MyIlelepi, CoOHaai-ak 6acka
eNJep/liH IIAaKbIPBUIFAH PELEH3EHTTEpl JKy3ere acelpaipl. Makajara capanrama >Kyprizy yumiH Oein-rim 6ip
peueH3eHTTI TaHiay Typaibl memimal bac pemakrop kaObuimaiinel. Penensusiiay mepsimi 2-4 anTaHbsl Kypanmbl,
Oipax pereH3eHTTiH OTiHilI OOMBIHIIA 01 Y3apThUTYbl MYMKIiH.

Penakuunsi MeH peleH3eHT Kapayfa jKiOepiireH jkapusiaHOaFaH MaTepHAAApAbIH KYIHSUIBUIBIFBIH CaKTayFa
kemnik Oepeni. XKapusimay Typaibl MIEHTMII KypHAIIBIH PENAKIUUIBIK alKachl peleH3nsUIaylaH KeiiH KaObul-
nmaiiner. Kaxxer OonraH jkarmaiina Koimkaz0a aBTOpiIapra peleH3eHTTep MEH PeqakTopiIapablH eCKepTyiepi OOMbIHIIA
KeHIeyre kibepineni, colaH KeiliH on Kaiita peueH3usuiaHaubl. Penakuumsi dTHKa epexeliepiH Oy3raH jkaraaiina
MaKaJaHbl KapuslayfaH Oac TapTyra KykbUlbl. Erep akmapaTTsl IUiaruar Jell caHayFa >KeTKUIIKTI Heri3 0Ooica,
KayanThl peIakTop JKapusyIayFa Kol oepmeyi Kepek.

ABTOpJIap penakiysra YChIHbUIFAH MaTepualiap/blH JKaHa, OYpbIH )KapusiiaHOaraH KoHE TYITHYCKa eKeHIrHe
Kenuiaik Oepesi. ABTOpiap FHUIBIMU HOTHIKEIICP/IH CEHIMIUTINT MEH MaHBI3bUIBIFbIHA, COHIAM-aK FBUIBIMH JTHKA
KaruJaTTapblH caKTayFa, aTall aiTKaH/a, FEUIBIMHE ATHKaHbI Oy3y (akTijepine >koi 6epmeyre (FBUIBIMU JIepeKTepIi
TYKBIPBIMIAY, 3€pTTEy JepeKTepiH Oypmainayra oKeleTiH Oypmainay, Iulardar jXKoHe JKajFaH TeH aBTOPJIBIK, Kaii-
Tayay, 6acka ajamMIapAbIH HOTIDKENIEPiH HEMJICHY XKoHE T. 0.) sKayanThl O0Ja bl

MaxanaHsl pefaknusFa kidepy aBTOpIapAbIH MakalaHbl (TYITHYCKalZa HeMece 0acka Tilmepre Hemece Oacka
TiJepre aymapbuiraH) 0acka skypHaFa(KypHaimapra) OepMereHiH xoHe Oy1 MaTtepuan OYpBIH JKapHsIaHOaFaHBIH
Oimmipeni. OifTmece, Makajia aBTOpJIApFa ABTOPIBIK KYKBIKTHI OY3FaHBI VINIH MaKaJaHbl KaObUImamay Typaibl
YCHIHBICIICH JAepey KaWTapblianbl. backa aBTop >kyMbICHIHBIH 10 MaibI3bIHAH acTaMbIH OHBIH ABTOPJIBIFBIH JKOHE
JlepeKKesre ciiteMeci3 ce30e-ce3 Kelripyre jxon Oeplimeiii. AJbIHFAaH KOpIiHICTEp HeMece MolliMaeMesiep aBTop
MeH OacTamnKsl Ke3/1i MiHIETTI TypAe KepceTe OTHIPHIIN jkacarysl kepek. [llamanaH ThIC KeIipy, COHIai-aK Ke3-Kel-
T'CH HBICAHJIAFbI [UIATMAT, OHBIH IIIIHIE PACIMICIIMETeH TOHEKCO3Iep, 63repTy HeMece 0acka ajgaMaIapablH 3epTTey-
JICPIHIH HOTHXEJIepiHe KYKBIKTap MEMJICHY J3THUKAJIBIK €MEC JKOHE KoJaichi3. 3epTrey OaphiChiHA KaHIai na Oip
TYpZie ocep eTKeH OapiblK ajamaapiblH YJIeciH MOWbIHIAY Ka)KeT, aTall aWTKaHAa, Makajana 3epTTey XKyprisy
Ke3iH/1e MaHBI3/IbI OOJIFaH )KyMbICTapFa CliITeMeliep YChIHBUTYBI KepeK. Kocaaksl aBTopiiapAbIH apachlHa 3epTTey- Ie
KaTbICTIaFaH aJaMIapibsl KepceTy OoIMaibl.

Erep xymbIcTa Kate TalOblIca, peakTOpra Te3 apaja xabapiay Kepek >KoHe Oipre Ty3eTy Typasbl MIenliM
KaOBUIIay KEepek.

Komxkaz6ans! xxapusiiayaaH 6ac TapTy Typabl MISIIiM PeleH3eHTTEP IiH YCHHBIMIAPhIHA COMKEC PelaKIIUsITBIK
aJIKa OTBIPBICBHIHIA KaObUIIaHAABl. PelakuusuiblK aKaHbIH LICIIIMIMEH JKapHsulayFa YCHIHBUIMaraH Makajla Kaira
Kapayra KaObuiaHOaitnel. XKapusnaynan Oac tapry Typasibl xabapiaMa aBTOpFa 3JEKTPOHIBIK IOINTA apKbLIbI
Kibepimemi.

Pemakumsanblk anka MakalaHbl JKapusulayFa kiOepy Typassl memiM KaOblIgaraHHaH KeHiH penakius Oy
Typalibl aBTOpFa xabapaii/ibl )KoHE )Kapusiiay Mep3iMiH KepceTei.
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ITHKA HAYYHBIX My auKanmii

Penakunonnas xoserus xypHana «['eorpadust u BOIHBIC pecypchDy NPHUACPKUBACTCS NMPUHATBHIX MEXKIY-
HapOAHBIM COOOLIECTBOM NPHHIMIIOB ITyOJIMKAMOHHON 3THKH, a TAKXKE YYUTHIBAET LICHHBIA ONBIT aBTOPUTETHBIX
MEX[yHapOIHBIX KYPHAJIOB U U3/1ATEIbCTB.

Bo wusbexxanme HenOOpPOCOBECTHON NPAKTUKM B IyOIMKAIMOHHOW IEATENbHOCTH (IUIaruatr, HM3JI0KEHHe
HEJIOCTOBEPHBIX CBEJCHHUW W JIp.) M B LEJISIX OOecrevyeHHs BBICOKOTO KauecTBa HAay4YHbBIX MyOJMKaluWii, MpU3HAHUS
OOIIIECTBEHHOCTBIO MOJYYEHHBIX aBTOPOM HAay4HbBIX PE3YJIbTATOB KaXKABIA WIEH PEIaKLMOHHOTO COBETa, aBToOp,
PELIEH3EHT, a TaKKe YUPEXKJCHUs, YIaCTBYIOIINE B M3JATEILCKOM Ipoliecce, 00s3aHbl COONIIOAATh AITHYECKUE CTaH-
JIapThl, HOPMBI M NpaBWJIa U NPUHUMATH BCE MEPBI JJISl MPEAOTBpaleHus] ux HapymeHud. CoOnrofeHne npaBuil
STHKW Hay4YHBIX IyOJIMKanuii BCeMH YYaCTHHKaMU 3TOTO IMpOIecca CIOCOOCTBYET 0OECIIeYeHHIO MpaB aBTOPOB Ha
MHTEJJIEKTYalbHYI0 COOCTBEHHOCTb, MOBBIIICHNIO Ka4eCTBA M3/aHHUS M MCKIIOUEHHIO BO3MOXXHOCTH HENpaBoOMeEp-
HOT'O UCIIOJIE30BAHMS aBTOPCKHUX MAaTEPHAIIOB B MHTEPECaX OTIEIBHBIX JIHLI.

Bce HayuHBIE CTaTBH, IMOCTYNAIOIIME B PSIAKLHIO, HOMIEKAT 00A3aTEILHOMY IBOHHOMY CIICIIOMY PELICH3HU-
poBanmuto. Pemakmus XKypHama (OTBETCTBEHHBIN cekperaph JKypHalla) yCTaHaBIHBaeT COOTBETCTBHE CTATHH IIPO-
¢uro XKypHana, TpeOoBaHHAM K O()OPMIICHHIO M HAlpaBisieT €e Ha [IepBOe PACCMOTPEHHUE, ONpenesieT HayuyHyIo
LIEHHOCTb PYKOIIMCH ¥ Ha3HayaeT JBYX HE3aBHCHMBIX PEIIEH3EHTOB — CIICNUAINCTOB, MIMEIOIINX Hanboee OIM3Kue K
TeMe CTaThbH Hay4HbIE CHeUaNIn3aluy. PereH3upoBanue cTaTeil OCylIecTBIAeTCS WICHAMU PelaKIHOHHON KoJute-
TMH, 8 TaK)Ke MMPUTJIALICHHBIME PELEH3eHTaMU M3 JPYrHX cTpaH. Pemienne o BHIOOpE TOrO MM MHOTO pELEH3eHTa
JUIS. TIPOBENIEHHsI IKCIEePTHU3bl CTaThH NMPUHUMAET INIaBHBIA pemakTop. Cpok pereH3UpOBaHUs COCTaBisieT 2-4 He-
JIeITH, HO 110 POChOe PeIieH3eHTa OH MOXKET OBITh MPOJIJICH.

Pemakuust n penieH3eHT rapaHTUPYIOT COXpaHeHHWEe KOH(HUIAEHIMAIEHOCTH HE OITyOJIMKOBAaHHBIX MaTEepHAaJIOB.
Pemenne o myOnukanmy NpuHUMAETCsl peIakIMOHHOM Koyuterneit JXXypHana nocne peneHsupoBanus. B ciyuae He-
00XOAMMOCTH PYKOIIUCh HANPaBISIeTCs aBTOpaM Ha JOpabOTKy MO 3aMEYaHHsIM PELEH3CHTOB U PENaKTOPOB, 3aTeM
OHa MOBTOPHO peleH3upyeTcs. Pemakius ocTaBisieT 3a co0OH NMpaBO OTKIOHUTH IYOJIMKALUIO CTATBH B Clydae
HapyIIEeHUs MpaBuiI 3THKA. OTBETCTBEHHBIH pENakTOp HE JOJDKEH NOIYCKaTb K IyONHKauu WH(OPMALUIO, eCIH
MMEETCs JOCTATOYHO OCHOBAHMH I10J1araTh, YTO OHA SBJISETCS IUIATHATOM.

ABTOpBI FapaHTUPYIOT, YTO NPEACTABICHHBIE B PEIAKLMIO MaTepHalbl SBIIOTCS HOBBIMH, paHee He OIyOiHu-
KOBaHHBIMHM U OPUTHHANBHBIMUA. OHHM HECYT OTBETCTBEHHOCTH 3a JOCTOBEPHOCTH M 3HAYUMOCTb HAYYHBIX Pe3yJlb-
TaTOB, & TAKXKE COOJIOJICHNE NPUHLIUIIOB HAYYHOU STHKH, B YACTHOCTH HEJOIylIeHHe (akTOB HapyILEeHUs] HAy4HOU
oTuKH ((aOpuKalus HAyYHBIX NaHHBIX, (albCUPHUKAIMS, BEAylas K HCKaXKCHUIO HCCICIOBATEIbCKUX AHHBIX,
IUIarMaT U JIO)KHOE COaBTOPCTBO, AyOIMpPOBaHUE, IPUCBOCHUE YY)KUX PE3yIbTATOB H JIp.).

Hanpasnsist craTpio B peakIuio, aBTOPHI HOATBEPXKIAIOT, YTO JIaHHAs CTAaThs He OblIa paHee OITyOJIMKOBaHa U
He TepeaBajiach B APYroi >xypHai(bl) Kak B OpUTHHAJIE, TaK U B IIEPEBOJIE Ha JPYTHE SI3BIKU WM C IPYTHX S3BIKOB.
B mporuBHOM ciydae craThsi HEMEUICHHO BO3BpAlaeTCsi aBTOpaM C PEKOMEHAAIMel OTKJIOHUTH CTaThblo 3a
HapylleHHe aBTOPCKHUX IpaB. He momyckaercs NOCIOBHOE IUTHPOBaHHE PabOTHl APYroro aBTopa 0e3 yKa3aHHs ero
ABTOPCTBA U CCBUIOK Ha MCTOYHHK. 3aMMCTBOBaHHBIE (PparMEeHTHI WM YTBEPKICHHS JOJDKHBI OBITH O(OPMIICHBI C
00s13aTeNIbHBIM yKa3aHUEM aBTOpa W MEPBOMCTOYHHKA. Upe3MepHble 3aMMCTBOBAHMS, a TAaKXKe IUIATHAT B JIOOBIX
¢dopmax, BKIIOYas HeO(pOpPMIICHHbIE LIUTATHI, IepedpasupoBaHue, EPEBOA WM IPHCBOCHUE NPAB HAa PE3yJIbTAThI
Yy)KMX HCCICJOBAHUM, HEATUYHBI W HenpuemyieMbl. HeoOXoaMMmo mpu3HaBaTh BKJAJ BCEX JIMI, TaK WM HHaye
IIOBJIMABIIMX Ha XOJ HCCIICIOBAaHU. B YaCTHOCTH, B CTATbC JOJI’)KHBI OBITh MMPCACTAaBJICHBI CCBIJIKM Ha pa6OTI)I,
KOTOPBIC MMEJIU 3HAYCHUC TPU MPOBCACHHUU HCCIICIOBAHUA. Cpeﬂn COaBTOPOB HEAOITYCTUMO YKa3bIBaThb JIMI], HEC
y4acTBOBABLIMX B HccienoBaHuu. Eciin oOHapyxeHa ommoka B paboTe mocie mojiaun CTaThH, HEOOXO0IMMO CPOYHO
YBEJIOMHUTD PEAAKTOPa M BMECTE NMPHUHSATh PElleHne 00 UCTIPaBICHHUH.

Pemenne 06 oTkase B myOIMKaMK PYKOIMCH ITPUHUMAETCS PEIaKIIMOHHON KOJUIETHEH B COOTBETCTBHU C PEKO-
MEHJauusIMH peneH3eHToB. CTaThs, HE PEKOMEH/JIOBaHHAs PEIICHHEM PEAaKIMOHHOM KOJUIETHM K ITyOJIMKaluy, K
MOBTOPHOMY pPaccMOTpeHHUIo0 He mpuHuUMaercs. CoolmeHne o0 OTKaze B IyOJNHKAIlMHM HAIMpPaBISAETCS aBTOPY II0
3JIEKTPOHHOU NOYTE.

[ocne npunsaTus peakouierueil XypHaia peleHus o TONycKe CTaTbU K ITyONHUKAaIMU peJakuus HHHOPMUPYET
00 3TOM aBTOpa M yKa3bIBAET CPOKH ITyOIUKAIIHH.
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