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Geoinformation database system for the city of Astana

Abstract: This paper introduces the geoinformation database system for Astana city. Since the
introduction of GIS-technology in the urban planning of the earlier stages allows to lay a common
information base, both for design and survey works, and to effectively manage the process in the
construction of buildings and structures that will solve the problem of rapid qualitative assessment of
the construction site and decrease expenses for carrying out surveys and design work. The database
system stores and display all the information in the borehole log such as lithological description and
other geotechnical information. More than 2000 borehole data, 402 points of static penetration and
125 points of dynamic penetration were collected. Basically, the information including soil classifica-
tion, location, depth and coordinates of boreholes, NSPT and NDPT values, and groundwater levels
has been entered in the geo-database. By using the geo-database, cross-sections of an area can be
easily drawn over the computer screen, and soil parameters such as soil classification, the thickness
of each ground stratum, groundwater level, NSPT values, etc. can also be readily known.

Keywords: geoinformation systems, geoinformation database, borehole, DIG system.

DOI: https://doi.org/10.32523/2616-7263-2018-125-4-56-62

Introducton. The actual problem for today is the introduction of geoinformation database in
the management of urban planning. Development geoinformation database and using it in various
civil engineering projects largely depends on the accuracy of available borehole information as well
as borehole distribution density. The database development has focused in urban areas because of
their social and economical importance. Borehole data are directly related to the specific location
on earth surface thus development of borehole database system has more importance with the rapid
development of computer technology. Geotechnical information system is not only borehole data-
base, but are also able to handle various types and levels of geotechnical data. A lot of subsurface
information is accumulated in urban areas, but such information is sparse in the case of developing
and underdeveloped nation. Many countries are still struggling with borehole logs and geotechnical
investigation reports written on a paper base. Recent increased advance in the information tech-
nology has greatly encouraged developing sophisticated digital geotechnical database. Geotechnical
database plays a significant role to investigate the regional subsoil condition prior to detail investi-
gation. The regional geotechnical characteristics can easily be grasped by the distribution of those
soil properties. The Geo- information database can provide sufficient and helpful information. The
effective management of borehole data is crucial for much application in geosciences. The devel-
opment of borehole database systems has become more important with the recent developments of
personal computers and GIS technology.

Literature review about geoinformation database system. The development of geoinfor-
mation database system out of existing borehole information, particularly in urban areas is advanced
in the past one decade. A lot of subsurface information is accumulated in urban areas of developed
nation, but when it comes to developing countries such information is very sparse and however,
some are scattered among the government agencies, consulting companies etc. Building a reliable
geoinformation database system and using it in various areas of geosciences and geo-disaster miti-
gation study largely depends on the accuracy of available borehole information as well as borehole
distribution density [1].

In a developed country like Japan, large cities have a dense distribution of borehole locations.
As such, building of geoinformation database system in Japan has started in 1980s, The Japanese
Geotechnical Society formed a group of experts from academia, government agencies, and private
firms for the purpose of gathering borehole information in major urban areas, such as Tokyo, Osaka,
Kobe, etc. To build a geo-info database system for each large urban area in Japan leading to
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developing a digital subsurface model of the major urban areas, which is now on the web for public
use. Kansai Geo — informatics database (Kansai DB) and Osaka Bay Geo-informatics database were
constructed mainly for the purpose of research on the soil characterization of the urban area in
Kansai district such as Osaka, Kyoto and Kobe. Total 37000 boreholes for Kansai DB and 5,000 for
Osaka Bay DB were available at that time. Both Kansai DB and Osaka DB were constructed by
the same system called DIG [2].

Major achievements in the development of geoinformation system were obtained in the USA,
Canada and Europe. Kazakhstan and the former Soviet Union did not participate in the global
process of creation and development of geoinformation technologies till the middle 0f1980s. However,
our country has a little experience in the development of Geoinformation Systems and technologies.

To estimate engineering-geological conditions on the built-up territory of the city our Japanese
colleagues of geotechnics and we have created the first Geoinformation Database program based on
the materials of geological engineering surveys on the projects of Astana city.

Research Objectives. There is no publicly available integrated database system for subsurface
information for Astana city. The available borehole data are concentrated in private organizations
and some government organizations, which do not tend to be very open in exchanging data. Gener-
ally, they throw away those data after single use. Hence, it is necessary to integrate all the available
data in one place to make easy access to all researchers and users. Therefore, the main objective of
this research is the “Development of Geoinformation database system for Astana city”.

DIG (Database for information of ground) Input System Manual. The flow chart in
Figure 1, explains the methodology carried out for the database generation. Initially the data are
entered in the Excel sheets. Microsoft Excel and MS access are used to store the borehole data.
Three types of data files: Header, Layer and Standard Penetration test files are derived in excel
sheet to get the required information from the borehole data. After those data acquisitions were
completed, the data is imported to MS Access. When we completed to import those three files
through the system of DIG then, the final look of borehole information is displayed in the DIG
system.

Borehole log

I

Input of Header m Input of Layer in Input of NSPT in
spreadsheet spreadsheet spreadshest
{(Microsoft Excel) (Microsoft Excel ) (Microsoft Excel)

|

Imported to Access (Microsoft

I

Display in the DIG System

Access)

Ficure 1 — Flowcart for the DIG Input system
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Enter Data in Excel. The Header file mainly contains the general information of borehole
log. It contains RBCODE which is represent to represent the area and boring code of specific
borehole, name of project, file no., latitude, longitude, location, elevation, depth and water table
of the borehole. Single set of data is created for each boring. The sample excel sheet is shown in
Figure 2.

m InasHas BcraBka PasmeTka cTpaHMLbl DopmMynbl JaHHble PeueH3MpoBaHue Bug [ e o B &
z & Calibri F!Gu.\mﬁ - 3.4 S=Bcragute © X+ W \?&
2~ XK K B3R o 000 ¥ vaaume - @] -
Bcraente . -0 ,00 Cranm | CopTuposka Haiiti n
- i L 6o .0 v [Hloopuar~ | 2+ GUAETp ™ BhIZEANTE ™
Eydep obmena Wpnpt 4 | BoipasHuBaHwe u Yueno ] Aueiikn PegaxkTnposanne
116 A b3 v
A B c D E F G H |
1 RBCODE BorholelD BorholeNo  East Nort Locat  Elev Depth WatL E|
2 ASTABORI1796 BO001-09% BP-001 937884 -3190 6686 left 35052 1 2.3
3 ASTABORI1797 BO001-142 BP-002 9270735 -3127 8642 left 35050 7 2.4
4 ASTABOR1798 BO002-055 EP-003 2986 716 -6808.212 right 34660 1542 2.2
5 ASTABOR1783 BO002-219 EP-004 anng 5226 -58139671 right 34660 16.04 2.8
6 ASTABORIS00 B0002-242 EP-005 20065938 -G799.9399 right 34650 1847 1.7
7 ASTABORI1S01 E0003-001 EP-008 -214.8738 -972.7988 right 34180 16.00 1.2
g ASTABORI1S02 B0003-127 EP-007 -2104888 -963 6547 right 34180 2350 1.9
| 9 ASTABORI1S03 EO0003- 156 BP-008 -202.40852 - 964 8561 right 34205 2050 21
| 10 ASTABOR1802 B0004-001 EP-008 -463.4558 -3335.3222 left 34410 940 2.4
11 ASTABOR1S0S EO0D4-010 EP-010 -492.5687 -3296.3361 left 34410 940 2
12 | ASTABORI1B06 B0005-055 BP-011 —605.2643 1690.764 right 35048 850 2.3
13 ASTABORI&OT B0005-075 BP-012 -586.956 1693012 right 35048 850 2
14 ASTABORI1G0E BO00G-139 BP-013 -39.3491 12660131 right 34980 840 2.2
15 ASTABORI1809 BO00G-083 EP-014 -423683 12930428 right 34930 B40 2L
W 4 v M| dig_bor /dig_lay ~SPT_TBL . SPT_VAL ~DPT_TBL . DPT_VAL . point_thl ~¥J 1 2 | [l

Ficure 2 — Sample Header file

The layer file includes the depth of the individual layer in borehole. The no. of dataset is depends
on the no. of layer of the borehole. If we have five layers in one borehole, same RBCODE is written
for each layers along with their depth and six characters layer code. For writing the layer code, the
main layer is written by first two characters and if it contains or mixed with other layers those are
written after the main layer. Generally soil layers are classified in six categories; clay, sand, silt,
gravel, organic soil and bedrock. For e.g. If a layer contains is silty clay, it is written as CLSI- (see
Figure 3).

m TnasHan Beraska PasmeTka cTpaHiUsl DOPMYNBI AaHHble PeyeHsMpoBaHne Bug (=) e o B
== . Calibri 06w - S=Beorasuts * I v :
£l Ga- X &£ U - B3 % o = F* ypanums - | @] F Ea
BeraeuTe Croanm | CopTpoBKka HaiiTi 1
- - W8 8 - | Eeopuatr | 27 ngunotp - sugenim ©
Bydep o6meHa I Yuano ] Aueikn PejakTuposaHme
113 v
| 4] A B c D E F G H el N
1 RBCODE BorholelD Z Soil_INDEX Soil_CODE s0uU KON MA FR E
2 ASTABOR! 798 BOOOI-088 03 ety Pr — — F
3 ASTABOR!1 798 BOOOI 68 3 ATy alm RO-— —_—
4 ASTABOR! 796 BOO0 68 4 G- snG SAGR-- —_—
5 ASTABOR!796 BOOO B8 7 G- Gr GR-— —_—
6 ASTABOR1797 BOOM 142 03 G Pr — — F
7 | ASTABOR1797 BOOM 142 3 ATy alm RO— e
8 |ASTABORI797 BOOO 142 4 Al 5nG SAGR-—- e
9 |ASTABOR1 797 BOOO-142 7 Al Gr GR— e
10 ASTABOR1798 BOOCZ-065 14 Al alm RO— e
11 | ASTABOR! 798 BO0Ce—065 1265 s(o1] alm RO— —
12 | ASTABOR! 798 BO0C2—065 1542 s(o1] RKD RK— —
13 ASTABOR1 798 BoOZ-218 13 Elelig i) alm RO— —
14 ASTABOR1 758 BoO02-218 118 (1) elm RO— —
15 ASTABOR1709 BOO02-218 1604 elC1) RkD RK— —_—
16 ASTABOR1BIO BoOo2-242 14 G- alm RO-— —_—
17 ASTABOR1B0 BOO0Z-242 12685 elC1] elm RO-— —_—
18 |ASTABOR1B00 BOOCE—242 1557 elC1] RkD RK— e I Iv
W 4 b ¥ din kar | Ain low 20T TR <oT wal noT TAl DT val ] al w [

Ficgure 3 — Sample of Layer file

Standard penetration test file contains the standard penetration test Nvalue and SPT sampling
depth of borehole. RBCODE ia wriiten as similar as in layer file. If we have 10 SPT values in one
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borehole there should be 10 RB codes with their respective sampling depth and N value. The sample
of N value file is shown in following Figure 4:

lnasHaA Bcraska Pa3meTka cTpaHiUbl Dopmynbl LdaHHule PeLgH3MpoBaHHe Buag & e o B 2
_"—3 35 MS PMincho - 11A : ?Gu.mﬁ - EA %‘ﬂ Beragute © X v ﬁ \ﬁ
Ea- XK &£ Y- A a [ R 1] - I vganurs + | @]~ .
YT (A i | oopmar+ | @2+ Soumerne suaenme-
Bycdep obmeHa I Wpugpt % | BoipasHMBaHWe [ Yucno F] Adedkn PeaakTpoBaHne

B1l - Je | G0s-2/60-01 v

A E o o} E F Gl

1 i i i hd hd i =
2 E0001-098 GUS-2/B0-01 0.6 11 4 Zn 10
3 EBOOO1-093 GO5-2/60-01 0.8 7 4 20 10
4  BOO0D1-098 GOS-2/80-01 1.0 3 4 0 1n
5 E0O001-098 GUS-2/B0-01 1.2 3 4 20 10
4 EOOO1-093 GO5-2/60-01 1.4 9 2 20 10
7 BOOO1-093 GUOS-2/80-01 1.8 8 2 20 10
8 EB0O01-093 GOS-2/60-01 1.3 5} 2 0 10
5 BO001-098 GOS-2/60-01 2.0 5 2 20 10
10 BOOO1-093 GUOS-2/80-01 2.2 9 2 20 10
11 E0O01-093 GO5-2/60-01 2.4 11 T zZ0 10
12 B0DO1-093 GO5-2/60-01 2.6 12 13 20 10
13 BOOO1-093 GO5-2/60-01 2.8 14 3 20 10
14 B000O1-093 GO5-2/60-01 3.0 14 3 zZ0 10
15 E0001-093 GUS-2/B0-01 3.2 12 3 Zn 10
16 BOOO1-093 GO5-2/60-01 3.4 29 8 20 10
17 BO001-093 GO5-2/60-01 3.6 30 45 zZ0 10
18 E0001-093 GUS-2/B0-01 3.8 22 34 Zn 10
15 EBOOO1-093 GO5-2/60-01 4.0 41 38 20 10
20 E0001-093 GOS-2/80-01 4.2 48 44 0 1n

21 EBOOO1-093 GO5-2/80-01 4.4 93 13 Z0 10 -

F1curE 4 — Sample of N-value file

After the initial organization of the data for boreholes in Excel spreadsheet, a database is generated
using Microsoft Access, in which data are imported from excel. To import the file from Excel to
Access, first the excel file should save as CSV format, for eg: header.csv, layer.csv and Nvalue.csv.

Import header, layer and N-value file respectively as shown below in Figure 5 and Figure 6.

in PDF

Bretukve AakHbie - TEKCTOBBIV Gaiin

Tabmmia BuiGepiTe MCTOSHK W MECTO HaSHaNEHHS ABHHSX
5.02.2018 144637
27022018 142812

Ta6maua B—

9.02.2018 15:55:21
27.022018 132836

e U 637An3: | D:\Cynrar|28,05. 20 18\PhD\MOA AVICCEPTALIMSH\Dig_EX0 -BP_GGG\dig_bor.csv O630p.
a6nua s
1.12.2007 1111106
08.09.2008 10:35:36

Tasmaua
5.1.2008 14:02:45 e
09.02.2018 16:5%:20 " ‘byayT orpanaTecas
Gase narmeix

Tasnua
5.11.2008 14:05:04

09.02.2018 17:26:03 Ecnm ya: won s Tabnay . Ecm
" 5

@ Dobasnrs Kommio 3amncei B Kowel TabmLL |DIG_BOR v

Tasmaua
1,12,2007 1111112
01.03.2018 120244

Tasmaua

s 10.03.2008 0:49:52
erun: 27.02.2018 1423:35
i

Tasmaua
s 09.02.2018 16:08:39
erun: 27.02.2018 14:30:03 |

p:
£ Tasnna oK omea {
Aata cosaanus: 09.02.2018 16:05:38. v i

foToso Num Lock

F1Ggure 5 — Import the file from Excel to Access

Similarly we can import layers and N value in the system in the same manner from DIG LAY
and DIG_NV.

Finally, the result of the DIG system is shown in following Figure 7.

After finishing the input task, we have to know about operation method. Process to use the
system:

1. Open the system

When we open the system, we can see the base map of the area in DIG system, to show the
borehole, go to the borehole display, and choose point/line/region selection as shown in the following
screen shots.

2. Select Borehole and Display
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B e - R, - © ==

3 5 FE o Do = [:j@ A=A Oy B ) o

s ain & Crumne s word

onepaliy UNNOpTa cASarHEX TaBAL ODBC  #31 AononHTenso * | onepauym 3xcnopta i waw XPS snextpommoii noure S AononnTenso coobuenma orseTatm
Bce oBbeKThl Access ® «

Tabmmup: 2 |«||| EDIG_BOR o B =
j DIG_BOR Taénnua RBCODE ot BorholelD ~t | BorholeNo -t East - Nort. - Locat - Elev. - Depth - Lay Num - =
Bara cosganua: 09.02.2018 14:48:37 ASTABOR1796 B0001-098 BP-001 937.884 -3190.6686 left 350.62 7 4

DI 2D RN ASTABOR1797 B0001-142 BP-002 927.0735 -3127.8642 left 350.5 7 a =
; DIG_LAY. Tabnnua ASTABOR1798 B0002-055 BP-003 2986.716 -5808.212 right 345.5 15.42 3
Aaa cosanus: 09.02.2018 15:55:21
B e s 1aans L ASTABOR1799 80002-219 Bp-004 3008.5228  -5813.9671 right 3455 1604 3
= o Tagme || ASTABOR1800 80002-242 89-005 2996.5938  -5799.9399 right 355 15.97 3
e cosgarus 21,12.2007 111105 ASTABOR1801 80003-001 BP-006 2143739 -972.7988 right 3418 16 s
Bl s 05.09.2008 103535 ASTABOR1802 B80003-127 BP-007 -210.989 -963.6547 right 3418 25 5
® ASTABOR1803 B0003-156 B8P-008 2024052 -964.8561 right 34205 205 5
3 perTEL Teena ASTABOR1804 B0004-001 BP-009 -463.4558 -3335.3222 left 344.1 9.4 5
Baa cosaanus: 05.11.2008 14:02:45
TJara watenzHua: 09.02.2018 16:53:20 ASTABOR1805 B0004-010 BP-010 -492.5687  -3296.3361 left 348.1 9.4 5
DPT_details ASTABORL806 B0005-055 BP-011 -505.2643 1690.764 right 350.48 85 4
j DPT_VAL Tabnuua ASTABOR1807 B0005-075 BP-012 -588.956 1693.012 right 35048 85 4
Aaa cosganus: 05.11.2008 14:05:04 - - -
T e ASTABOR1808 B0006-139 BP-013 39.3491  1255.0131 right 349.9 8.4 4
S rstamoRasos  Booosos2 oo “2aem asa.00 gt aiss s .
nom || | ASTagORIs0  aoaaross o015 e ariass et s 1s s
Aata cosganus: 21.12.2007 11:11:12. ASTABOR1811 B0007-117 BP-016 -125.4336 -4274.5336 left 3423 12 6
o veenen: 01032018 1220244 ASTABORIEI2  BOOGE-001 Bp-017 Sa85%45  -2058.1663 right 2462 5 4
GeoTEL Tasm ASTABOR1813 80009-137 8p-018 8103535 -278.5116 right 3532 143 5
s cozpabus: 10.03.2008 04952 ASTABOR1814 80009-033 89-019 7441733 -243.8969 right 3525 143 5
3 erus: 27.02.2018 1429:35 ASTABOR1815 B0009-001 BP-020 7224108 -252.8632 right 345.45 12 5
& v ASTABOR1816 80009-010 Bp-021 790.5678  -240.3214 right 345.45 12 5
3 Point.TEL oo mmmg”s””“ ASTABOR1817 B80009-019 BP-022 695.8732  -304.9186 right 353.15 145 5
o e s e rsTAmoRme  sooos.2n .02 sgaada 2o 1238 gt s us s
SPTTEL — ASTAROR1819 RON10-001 RP-024 DRA.474%  -3840.1536 left 2545 1.5 K[
Aaa cosganus: 09.02.2018 16:05:38 vl
Pexcum Ta6anue Num Lock |[E] @ ¥
Fi1GURE 6 — File header.csv
b1 Sl Bl S s
Map Borehole Quit
Intial ”—IVS"EH - -Map handiine
[— windon, [Cursor positior]

YAV
<+
PV

-

Ficurge 7 — Location of borehole in Astana city map form DIG system

3. After that, for displaying the stratigraphy of the specific borehole, click on the particular
borehole point.

4. To get a geological section of particular location can be depicted (see Figure 8) by displaying
the relevant borehole logs available on that location

E Borhole SeRteh o7 e
Map_Borchole Quit
Point sel. | Line sel. | Region sel | Delete | BL disgram | Clear Redraw | Entry stat Tnital [~ Map handling
toel | | Region sel | _Delete | BL diseram | | | Entry stat s il

[oursor positon]
TE0TT

V4

[Zoomm
[Detamman

——
Strata entry mode ‘EE" layer=13

Display setfing _Graphical tem  Select strata Redraw DB entry.

ref

[ ==
— e
1 ==
——mrm e

Eevation @
$
] e

Tﬁ
L

F_[L j

Rortza ) e | (o stove | eoiuwat | insee | osots | Unkowwe | Eniyvat |

Ficure 8 — Geological section of particular location

60



A.Zh. Zhussupbekov, N.T. Alibekova, S.B. Akhazhanov

5. To finish the program select initial window and then quit.

The main objective of the research was to create the digital version of geo-information database
system. For this purpose 2000 borehole logs data were collected. Database for Information of Ground
(DIG) was used to build the database system and the software used for this purpose were, Microsoft
excel 2003, Microsoft Access 2003.

The clearer picture of ground surface could be evaluated if larger amount of boreholes with bed
rock information were available. Hence, it is required to collect more borehole data. Government
offices and private companies should be cooperative for data distribution for any type of research
purpose so that output is beneficial for all. Moreover, more data regarding the geotechnical properties
of the main types of materials, and their spatial variation need to be collected to carry out analysis
quantitatively, so that more precise zonation possible areas could be made.
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A.2K. 2Kycyn6ekos, H.T. Anubekosa, C.B. Axa>kaHoB
Espasutickutl HayuoraabHuld yHusepcumem um. JI.H. lymunesa, Acmana, Kasaxcman

TeoundopmaumonHasi cucreMa 6a3bl JAaHHBIX Jisd ropoaa AcTaHbl

Amnvorarnus: B jganHORl crarhe paccMaTpuBaercss reomH(MOPMAIMOHHAsl CHUCTeMa 0a3bl JaHHBIX JJIs ropoja AcTaHBbI.
Buenpenune 'MIC-rexnosoruu B ropofckoe IIaHEPOBAHHE 0OJIe€ PAHHHUX ITAIOB MO3BOJISET CO3IATH OOIIYI0 HHMOPMAIINOHHYIO
6a3y Kak JJIs1 IPOEKTHO-U3BICKATEIbCKUX paboT, Tak U st 95PPEKTUBHOIO yIIPABJIEHUsI IIPOIECCOM CTPOUTEIBCTBA 3JAAHUNA U
COOPY2?KEHHUM, ITO MMO3BOJIUT PELIUTHL MPOOJIEMY OBICTPOI KAtECTBEHHOI OICHKH CTPOUTEIbLHON IJIOMIAIKUA U CHU3UTH 3aTPATBI
Ha IpOBeJleHHe OOCIJIe0OBaHMil M INPOEKTHbIX pabor. Cucrema 6a3bl JaHHBIX XPAHUT U OTOOpayKaeT BCIO HHMOPMAIUIO O
CKBa’KMHAX: JIUTOJOIUYIECKOE OIHMCAHUE U IeOTEXHUUIECKYI0 mHopMamuio. Bbiao cobpamo 6omee 2000 mammprx ckBaxkus, 402
TOYKH CTATHYECKOIO 30HAMPOBaHUS 1 125 TOYEK NMHAMUYECKOrO 30HIAMPOBaHMs. B OCHOBHOM, B mporpaMMy Oblia BBeIeHA
naOpMAIs, BKIIIOYAIONAs KIACCU(PUKAINIO OB, MECTOIOJIOXKEHNEe, IVIyOHHy M KOODAHHATHI CKBaxkuH, 3HadeHus NSPT u
NDPT u ypoBHU rpyHTOBBIX BoJ. Vcmosb3ysi reonndopMaIoHHy 0 6a3y JaHHBIX, HaJl SKPAHOM KOMIIBIOTEPA MOXKHO HApUCOBaTh
[IOIIepEYHbIE CEUEHUs 00IACTH, TapaMeTPhl MOYBLI, TAKWe KaK KIACCU(PUKAINS [IOUB, TOJIIIUHA KaXXJOr0 CJIOsl IPYHTA, YPOBEHD
IPYHTOBBIX BO, 3Hadenuss NSPT u T.11.

KuroueBble ciioBa: reomH(OpManUOHHbIE CUCTEMBI, TeONH(pOpMannonHas 6a3a gaHHbIX, ckBakuna, DIG cucrema.

A.2K. 2Kycin6ekos, H.T. Oaibekosa, C.B. Axa>kaHoB
JI.H. Dymunes amvindazv, Bypasus yammok yrusepcumemi, Acmana, Kaszaxcman

AcTaHa KaJlaChbIHBIH, reOaKNapaTThIK, MaJjliMeTTep >XUbIHTBIK, >Kyiieci

Anvoranms: By makanana AcraHa KaJIaChIHBIH, IEOAKIIAPATTHIK MOJIIMETTED KUBIHTBIFBI KAapacThIPbUIFaH. Kasayblk
JKoCHapiayablH  aiaablaeel Kesengepinge [A2K  TexHosorusicblH eHrisy »kobaJjiblK-134ecTipy »KyMbICTapbl YIIiH, COHZAl-ak,
FUMapaTTap MeH FUMapaTTap/iblH KYPbUIBICHIH THIM/II 6acKapy YIIiH 6ipbIHFail aKIapaTThIK KUBIHTBIKTAP/bl KyPYFa MYMKIHIIK
Oepeni, OyJI KYpbLIBIC aJlaHbIH JKbLIJAM Calajbl Oarajiay MOCeJIeCiH IIelle/l »KoHe 3epTTey MeH »K0o0aJiay IIbIFbIH/IAPBIH
azaiiTaapl. MoJjliMeTTep »KUBIHTBIK, Kyileci YHFbIMaJap TypaJibl 0apJiiblK aKIapaTThl CaKTai/bl XKOHEe KOPCeTe/li: JIMTOJIOTUSAIIbIK,
cunarraMasiap MeH reoTexXHUKaJIbIK aknaparTtap. 2000-man actam yHrbiMa, 402 cTaTHKAaJbIK 30HATAY KoHE 125 IUHAMUKAJIBIK
30HTay MaJiMeTTepl >KUHaJ/Abl. HerisiHeH TONBIPAKTBIH »KIKTejlyl, opHaJacy »Kepi, TepeHiri MeH koopauHarTapbl, NSPT
2kone NDPT moustimerTepi, »KepacTsl CyJIapbIHbBIH JAeHreiiepi barmapiaMara eHrizinai. 'eoaknaparTbiK MaJliMeTTeD >KUBIHTBIFBIH
rnaiijiajjlaHa OTBIPBIN, ayMaKTbIH KOJIJIEHEH KHUMaJIapblH, TOIBIPAKTHIH >KIKTEJIyiH, Op TOIbIpaK KabaThIHBIH KaJIbIHJIbIFbIH,
TONBIPAKTHIH, IIapaMeTpJIepiH, »Kep acTbl cysiapbiHbly, geHredin, NSPT monuepin »koHe T.6. KOMIIBIOTEDJIH SKPaHbI apPKbLIbI
Kepyre 00s1a/1bl.

TyitiH ce3aep: reocaknaparTbIK, XKyiiejep, reoaknapaTThIK, MAJIIMETTED KUBIHTBIFBI, YHFbIMa, DIG xyiie.
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«JI.H. 'ymunaeB arpinmarsl Eypa3susi yaTThIK yHUBepcuTeTiHiH Xabapuibicbl. TeXHUKAJIBIK FHIIIBIMAAD >KOHE
TEXHAJIOMUSJIAP CEePUSIChI» >KYPHAJIBIH/IA MaKaJIa >XapusJjay epe>keci

1. 2Kypnaan makcarbl. TexHuka >KoHe TEXHAJIOTUSIHBIH GapiblK GarblTTarbl (ecenTey TEXHUKACHI, KYPBLIBIC, COYJIET,
reoTexXHUKa, [EOCHHTETHKA, KOJIiK, MAalIMHAKYDPACThIPY, 9SHEPreTuka, ceprudukarray KoHe CTaHIApTTay) CaslajapblHbIH
TEOPUSIJIBIK, YKOHE IKCIIEPUMEHTAJJIbI 3epTTey/epi OOUBIHINA MYKHUSIT TEKCEPYEH OTKEH FBUIBIMU KYH/BLIBIFBI 0ap Makajajap
KaApUsLIaY.

2. 2Kypnanma Makaia »Kapuslaylibl aBTOp MaKaJaHbIH KOJI KONbLIFaH Oip maHa Kara3 HYCKAachIH I'buibiMu 6achUIBIMIAD
Gemimine (penakuuara, mekemxkaiipl: 010008, Kasakcran Pecny6iukacel, Acrana kamnacel, K. Cornaes kemeci, 2, JI.H. I'ymuses
aTeiHgarsl Eypasus yaTTeIK yHUBepcutTeri, Bac rumapar, 408 kabuner) yxoHe vest techsci@enu.kz SJIEKTPOH/IBIK, MTOIITACHIHA
Word, Tex, PDF dopmarrapbiniarbl HyCKaJdapblH »Kibepy kaxkeT. Makasia MOTiHIHIH Kara3 HYCKaChbl MEH 3JIEKTDPOHJIBI
HyckaJapbl Oipzeit Gosynapsl Kaker. CoOHBIMEH KaTap, MakKajlaMeH 6ipre peJaknusira aBTOpJiap ijece XaT TalChIPabl.
Makanajiap Ka3ak, OpbIC, arblIIIbIH TiIAepiHae KaObLITaHaIbl.

3. ABTOpAbIH KoJI>ka30aHbl pegakuusira >Kibepyi makamnaubiy, JI.H. 'ymuaeB arbingarsl Eypa3us yiTTbIkK
yuuBepcurerinig XabapuibicbiHaa 6acyra KeJiicimiH, mieres TisliHe aynapeuibin KailiTa GachuiybIHa KeJsiciMin
Oinaipeni. ABTOp MakaJlaHBbI pelaKIUsAFa >Ki6epy apKbLIbl aBTOP TypPaJibl M3JIMETTIH AYPBICTBIFbIHA, MaKaJjia
KeulipiaMereHnzgirine (mjarnaTThbil >KOKTBIFBIHA) »KOHe 6acKa [a 3aHCBI3 KelllipMeJsepAiH »KOKTBIFbIHA KelijgeMe
Oepeni.

4. Makamnansly kesieMi 18 Gerren acnayra tuic (6 6erren Gacram).

5. MakaJiaHbIH KYPbIJIBIMbI

FTAMPK http://grnti.ru/

Aemop(nap)ovir, ambvi-Hcots

Mexemenin, moavi, amayst, KaAacsvl, memaexemi (erep aBTopyap 9pTYpJi MEKeMeJe KYMBIC YKacalTeiH Gosica, OHJA
9P aBTOP MEH OHBIH >KYMBIC MeKeMeci KachIHa Gipeii Gesri KofbILy Kepek)

Aemop(aap)dvr, E-mail-vt

Maxana amayve

Annomayus (100-200 ces; dbopmysaceis, MaKaJaHbIH aTayblH MENIHIIE KaiTamamaybl KaxkeT; ogebuerrepre ciaremesep
GosMaybl KaykeT; MaKaJaHbIH KYDPbUIBICHIH (Kipicle /MakajiaHbIH MakcaTbl/ MiHZeTTepl /KapacThIPbUIBII OTHIPFAH CYDPAKTbIH
Tapuxbl, 3€PTTEY OICTEPi, HOTUKEJEpP/TaJKbLIay, KOPBITBIHIBI) CaKTall OTBHIPHI, MaKAJAHBIH KBHICKAIIA MasMyHBbI Gepiryi
KazKer).

Tydin ceadep (6-8 ce3z me ces ripkeci. TyiliH cesmep MakKaJa MasMyHBIH KODCETIN, MeNJIIHIIE Makajga aTaybl MeH
aHHOTAIMSAIAFBl CO3/ep/l KalTanaMmail, Makaja Ma3MyHBIHIAFbl CO34epii KoJsmaHy KaxxeT. COHBIMEH KarTap, aKlapaTThIK-
ismecTipy »Kylesepine MaKaJaHbl XKEHIT Tabyra MYMKIHIK GEpeTiH FBUIBIM CaJIaJapblHBIH TEPMHUH/EPIH KOJJAHY KaXKeT).

Hezizei wmomin MakKaJaHblH MakcaTbl/ MiHZeTTepi/ KapacThIPBUIBII OTBLIPFAH CYDPAKTBIH TapUXbl,  3€pTTey
o/1icTepi,HoTHKEIED / TAJIKBLIAY, KOPBITBIHLI GOIIMIEPIH KAMTYbBI KAXKET.

Tabaruua, cypemmep — arajaraHHaH KefiH OPHAJIACTBIPBLIAALI. Op Tabynia, CypeT KacblHIa OHBIH aTaJIybl OOIYbl KAXKET.
CypeT afiKbIH, CKAHEPIEH OTIEreH OOIybl KEPeK.

Maxkanagarsl pOPMYAGAGP TEK MITIHIE Oapra ciareMe Hepijice FaHa HOMEDJICHE].

2Kaumner KosiaabicTa 6ap abbpesuamypanap MeH KblcKapmyaapdar Gackajaapbl MIHIETTI Typ/e ajFall KOJIIaHFaHIA
Tycinaipinyi 6epinyi kaxxer. Kapotcoiaall kemex mypaast akuapat Oipiniii 6erre KepceTiei.

Odebuemmep mizimi

Morinze oibuerTepre ciremesniep TiKKakara ajapiHa bl. MoTiHeri onebuerTep TisimMine cirremesniep/iin HOMepJIeHy1 MOTiH e
KOJIJIAaHBUIYBIHA KATBICTBI XKYPTi3ijiiie: MoTiH/Ie Ke3/1eCKeH 9ebueTKe ajiFalllKbl CliaTeme [1] apKBLIBI, eKiHmI ciiTeme [2] APKBIIIBI
T.C.C. »KYPprisije/i.

Kiranka >kacanaTbH claTeMmesepie KOIJAHBLIFAH GeTTTepl me Kepcerinmyl kepek (mbicaser, |1, 45 Ger|). 2Kapusanbaran
enbekTepre cinremenep kacaamaiapl. COHBIMEH KaTap, PENEH3UsIaH OTHEHTIH 6acbLIbIMAApFa Ja ClaTeMesep KacaIMai bl
(omebuerrep TizimiH, omebuerTep TIIMIHIH aFbUIIBIHIIA 93ipsey yiTiTepiH TOMeHeri MaKalaHbl paciMey YIITICIHEH KapaHbl3).

MakaJia coHpIHIArbl daebuerrep TiziMineH Keifin 6ubauozpaPuanvir, Maaimemmep OPbIC XKOHE arblUINIbIH TuliHge (erep
MakaJa Kasak TLIHIe »Ka3buica), KasaK JKoHe aFbUIMIBIH TULIiHZe (erep Makaa OpBIC TUIHJE Kas3blICa), OPBIC XKOHE Kas3ak
Tininge (erep MakaJsia arbLIIIBIH TLTIH/E XKa3blirad GoJica) Gepineni.

Aemopaap mypaavl MaATMEM: aBTOPIBIH AThI-YKOHI, FBIIBIMU ATaFbl, KbI3METI, YKYMBIC OPHbI, >KYMBIC OPHBIHBIH MEKEH-
Kaiibl, TeesipoH, e-mail — Kazak, OpbIC 2KOHE AFbIJIIIBIH TiJIJIEPiH/e TOJTHIPHLIA/IbI.

6. Komxaszba MyKHAT TeKcepiareH GOybl KaxkeT. TexXHHKaJbIK TajJalTapra cail KeJMereH KoJskasbasiap KaiTa eHIeyre
KalTapbuiaibl. KomkazbaHblH KallTapblIybl OHBIH »KYPpHaJ1a 6acbllyblHa 2Kibepinyin 6iaaipmeiii.

7. Penaknusra TYCKeH MakaJja »KaOblK, (aHOHHM/JI) Tekcepyre »Kibepineni. BapJblk perensusiiap aBropsapra »Kibepiieni.
ABrop (pereH3enT MakaIaHbl Ty3eTyre YChIHbIC 6epreH XKaraaiiia) i KyH apasblFblHa KaliTa Kapall, KoJKasbaHblH Ty3eTiIreH
HYCKACBIH DeIaKIusara Kaira »Kibepyi Kepek.

PenensenT »xkapamcbI3 Jell TaHbIFAH MakKaJja KafiTapa KapacThIpbLIMaiabl. MakajlaHblH TY3€TiJIreH HYCKAaChl MEH aBTOD/IbIH,
pelleH3eHTKe »Kayabbl peJaKkiusira *Kibepitemi.

8. Tesiemakpl. BacbuibiMFa PYKCAT €TLINeH MakKaJia aBTOPJIapbIHA TOJIEM 2Kacay TypaJibl eckepTiseni. Temem kenemi 2018
KbLabl 4500 Tenre — EYY Kpismerkepsiepi yirin koue 5500 TeHre 6acka yibIM KbI3MeTKEpPJIEPiHE.
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PeKBPIBPIBI/lTTep:

1) PT'II IIXB "Espasuiickuit Hanmonasbabiii yuusepcurer umenu JI.H. I'ymunesa MOH PK
AO "Bauk llearpKpemur"

BUK Banka: KCIBKZKX

NNK: KZ978562203105747338 (KZT)

Kum 861

Ko6e 16

"MakaJia yirin (aBTOPJBIH aTbl->KeHi)"

2) PT'II IIXB "Espasuiickuii Hannonanbuelilt yausepcurer umenn JI.H. Tymunesa MOH PK
AO "Bank RBK"

BUK Banka: KINCKZKA

NUK: KZ498210439858161073 (KZT)

"MakaJsia yIiuiH (aBTOPJABIH aTbl->KeHi)"

3) PI'II IIXB "Espasuiickuii Hannonanbublil yausepcurer umenn JI.H. Cymmiesa MOH PK
AO "Forte"

BUK Banka: IRTYKZKA

NNK: KZ599650000040502847 (KZT)

"MakaJsia yirin (aBTOPJBIH aTbl->KeHi)"
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National University.
Technical Science and Technology series"

1. Purpose of the journal. Publication of carefully selected original scientific works devoted to scientific issues in all areas
of engineering and technology: construction, architecture, geotechnics, geosynthesis, transport, engineering, energy, certification
and standardization, computer technology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version) in one copy,
signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan, Astana, Satpayev St.,
2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail wvest techsci@enu.kz in Word, PDF
and Tex format. At the same time, the correspondence between Tex-version, Word-version, PDF-version and the hard copy
must be strictly maintained. And authors also need to provide the cover letter of the author(s).

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right of the
Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and the re-publication
of it in any foreign language. Submitting the text of the work for publication in the journal, the author
guarantees the correctness of all information about himself, the lack of plagiarism and other forms of improper
borrowing in the article, the proper formulation of all borrowings of text, tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

IRSTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put the same
icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it should not
contain bibliographic references, it should reflect the summary of the article, preserving the structure of the article - introduction/
problem statement/ goals/ history, research methods, results /discussion, conclusion).

Key words (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from the article,
as well as terms that define the subject area and include other important concepts that make it easier and more convenient to
find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used in the
text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the mention
in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc. The reference to
the book in the main text of the article should be accompanied by an indication of the pages used (for example, [1, 45 p.]).
References to unpublished works are not allowed.

Unreasonable references to unreviewed publications (examples of the description of the list of literature, descriptions of the
list of literature in English, see below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work address,
telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for revision.
Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days.

Articles that receive a negative review for a second review are not accepted. Corrected versions of articles and the author’s
response to the reviewer are sent to the editorial office. Articles that have positive reviews are submitted to the editorial boards
of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.

8. Payment. Authors who have received a positive conclusion for publication should make payment on the following
requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):

1) PI'II IIXB "Espasuiickuii Harponaibubli yausepcurer umenu JI.H. 'ymunesa MOH PK
AO "Bank IlearpKpenut"

BUK Banka: KCIJIBKZKX

NUK: KZ978562203105747338 (KZT)

Kun 861

K6e 16

"3a nybnukamuio B Becruuk EHY ®UO asropa"
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2) PI'II IIXB "Espasuiickuii Hanuonanbueiit yausepcurer umenn JI.H. Cymumresa MOH PK
AO "Bank RBK"

BUK Banka: KINCKZKA

NNK: KZ498210439858161073 (KZT)

"3a nybnukanuio B Becrauk EHY ®UO asropa

3) PI'II IIXB "Espasuiickuii Hannonanbueil yausepcurer umenn JI.H. Tymunesa MOH PK
AO "Forte"

BUK Banka: IRTYKZKA

NUK: KZ599650000040502847 (KZT)

"3a nybaukamuio B Becrauk EHY ®UO apropa"
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ITonoxkeHue 0 PYKONMCSX, IPECTABIsAeMbIX B >KypHaJ «BectHuk EBpasmuiickoro HaimoHaJIbHOTO YHUBEPCUTETA
umenu JI.LH.I'ymuaeBa. Cepusi Texundeckue HaAyKu M TE€XHOJIOTHH»

1. Ileas >xypnana. I[ly6Gaukamus TmaTeIbHO OTOOPAHHBIX OPHUIHMHAJIBHBIX HAyIHBIX PabOT B OOJIACTH TEXHUKU
U TEXHOJIOTHI: CTPOUTEILCTBO, APXUTEKTYypa, TIEOTEXHUKA, TIEOCUHTETHKA, TPAHCIOPT, MAIIUHOCTPOECHUE, 3HEPreTHKA,
cepruduKaIUs U CTAHIAPTH3AIMS, BEIYUCIUTEIbHAS TEXHUKA.

2. ABTOpy, K€JAIOIEMYy OILyOJIMKOBATH CTATHIO B KypHAje HEOOXOAUMO IIPEJCTABUTL PYKOIUCH B TBEPAOH KOIuu
(pacneuaraHHOM BapHaHTE) B OJHOM 3K3eMIUISpE, IOANMCAHHOM aBropoM B OtTies HaydHbIX u3faHuii (mo agpecy: 010008,
Kazaxcran, r.Acrana, yi. Carnaesa, 2, EBpasuiickuii HAIMOHAJIBHBIA YHUBEPCUTET WM. JI.H.I'ymusieBa, YuebHO-
aIMUHICTPATUBHBII Kopiyc, kab. 408) u o e-mail vest techsci@enu.kz B popmare Tex, PDF u Word. Ilpu sToM mo/kHO GBITE
CTPOro BBIIEP?KAHO COOTBETCTBHE MexkIy Tex-daitiom, Word-daitiom, PDF-daiiiom n tBepnoii konmeii. Takxke aBropy(am)
HEOOXOIMMO MPEIOCTABUTh COIPOBOAUTEIBLHOE TUCHMO B PEIJAKIINIO YKy pPHAJIA.

S3pIK MyOauKanuii: Ka3axXxCKuil, PyCCKUM, aHIVIMHACKUIA.

3. OrnopasiieHue crareil B peJaKIuio O3HAYaeT coIjlacue aBTOpoB Ha mnpaso Msnarensi, EBpasmuiickoro
HanuoHaJbHOro yHuBepcutera umenu JI.H. I'ymuneBa, usgaHusi crateil B >KypHaJjle M NepEeu3JaHUsl UX HA
sgro6oM mHOCTpaHHOM #s3bike. IIpeacraBisisi TekcT paborsl aJs HyGauKamuyu B >KypHaJie, aBTOpP rapaHTUpyeT
OPaBUJILHOCTH BCEX CBeAEHUI O cebe, OTCyTCTBHE ILIArNaTa U APYruxX (pOpM HENPAaBOMEPHOrO 3aMCTBOBAHUS B
pykomnucu, Hajiexkainee opopmiieHrEe BCEX 3aMMCTBOBAHMI TEKCTa, TAabGJIUI], CXE€M, UJIJIIOCTPALUMA.

4. O6beM cTaTby HE JIOJIZKEH IIPeBbIIaTh 18 crpanur (or 6 crpanui).

5. CxeMa IOCTPOEHUs CTATbU

I'PHTMH http://grnti.ru/

Hnuyuanst u Pamuauro aemopa(os)

IToanoe HaumenosaHue opzarudayuu, 20pod, cmpara (ecau aBTOpbl paboTAIOT B PA3HBIX OPraHU3ANUAX, HEOOXOIUMO
[IOCTABUTH OJIMHAKOBBIIl 3HAYOK OKOJIO (haMHJINK aBTOPA ¥ COOTBETCTBYIOIIEH OpraHn3alyn)

E-mail asropa(os)

Hassanue cmambvpu

Annomayus (100-200 cioB; He TOJIPKHA COAEPKATH (POPMYJIBI, HE JIOJI?KHA IIOBTOPATD IO COAEPXKAHUIO HA3BAHUE CTATHU; HE
JOJIZKHA COZlepKaTh 6ubanorpaduydecKie CCUIKY; TO/2KHA OTPaXKaTh KPATKOe COJIEPXKAHUE CTAThHU, COXPaHss CTPYKTYPY CTaTbU
—BBeJeHHE,/ [IOCTAHOBKA 3a1a4u,/ [esn, MCTOPUsL, METOABI UCCJIENOBAHNS, Pe3yJIbTaThl/00CyKICHAE, 3aKIIIOUEHUE / BHIBOBL).

Kuarouesvie caosa (6-8 cios/cioBocoderannii. KiodyeBble €10Ba JOJKHBI OTParkaThb OCHOBHOE COJIEPXKAHUE CTATbH,
HCIIO/IL30BATh TEPMUHBI U3 TEKCTa CTATbHHU, & TAKyK€ TEPMUHBI, OIPEIEJISIONNe IPEIMETHYIO 00/IacTh U BKJIIOYAIOIINE IDyTHe
BasKHBIE IOHSTHS, IIO3BOJIAIONIME OOJIErYUTh U PACIIUPUTH BO3MOYKHOCTU HAXOXKIEHHS CTATbH CPEJICTBAMHM HHEMOPMAIMOHHO-
[IOMCKOBO! CHCTEMBI).

OcHo6HOU meKem cmambu JT0JIZKEH COJlepKaTh BBeZieHne,/ MOCTAaHOBKY 3aJadn,/ 11esin/ NCTOPHIO, METO/IbI UCCIIeJOBAHUS,
pe3yIbTaThl/ 06Cy XK IeHHE, 3aKIIOYeHUE/ BBIBOJIBL.

Tabaruynb, pucyHrku HEOOXOAUMO PaCIOJaraTh IOCJIe yHOMUHAHUs. KarKA0i MILUIIOCTPAlUU JTOJPKHA CJIEI0BATH HAJIINCH.
Pucyskn no/oKHBL ObITH Y€TKMMH, YUCTBIMU, HECKAHMPOBAHHBIMH.

B crarbe HymMepyioTcs b Te POPMYADBL, HA KOTOPBIE 110 TEKCTY €CTh CCHLIKU.

Bce abbpesuamyput u COKpalleHusI, 3a HCK/IIOYCHHEM 3aBEJOMO OOIIEM3BECTHBIX, JOJIKHBI OBITH PaCIIN@POBAHBI IIpU
[IEPBOM YIIOTPEOJIEHUH B TEKCTE.

Ceenenust o purarcosot noddepotcke paboThl YyKA3BIBAIOTCS Ha MIEPBOM CTPAHUIIE B BUJE CHOCKH.

Cnucox aumepamypo.

B Texcre ccplikm 060O3HAYMAIOTCA B KBaJPATHBIX CKOOKax. CCBUIKM JOJIXKHBI ObITH IIPOHYMEPOBAHBI CTPOIO IO MOPSIKY
YIOMHHAHUS B TeKCTe. 1lepBas CChUIKa B TEKCTE Ha JIUTEPATYPy JO/KHA uMeTh HoMmep [1], Bropas - [2] u T.1. Ccbuika Ha KHUTY
B OCHOBHOM TEKCT€ CTaThU JOJIZKHA COIPOBOXKJATHCS yKa3aHUEM HCIOJb30BAHHBIX cTpaHul (Hampumep, [1, 45 crp.]). Cebuikn
Ha HeOoyOIMKOBAaHHBIE PA0OTHI HE JIOIYCKAIOTCA. HerkesaTeabHbl CChUIKA Ha HEPEHEH3UpyeMble U3JaHus (IPUMepbl OIACAHUS
CIIHCKA JIATEPATYPbI, OIHUCAHUS CIHUCKA JINTEPATYPHl HA aHIVIMHCKOM S3BIKE CM. HHKE B 00pasue opOpMIIEHUS CTATBH).

B koHIIE cTaThH, IIOCIE CIIUCKA JINTEPATYPbI, HEOOXOAUMO yKa3aTh bubauozpapuueckue darHHble Ha PYCCKOM U AHTIIUHACKOM
s13pIKax (ecm craThss 0OpMIIEHa Ha Ka3aXCKOM sI3bIKe), Ha Ka3aXCKOM W aHIVIMICKOM si3bIKax (ecsm craThs odopMIieHa Ha
DPYCCKOM A3BIKE) U Ha PYCCKOM M Ka3aXCKOM s3bIKax (ecyu crarbs odOopMIIeHa Ha AHIVIMHACKOM S3BIKE).

Csederust 06 asmopax: damuins, UMsl, OTIYECTBO, HAydHAs CTEIEH, JOJIKHOCTb, MECTO pabOThl, MOJHBINA CJIy>KEeOHBIN
azpec, TesedoH, e-mail — Ha Ka3aXCKOM, PYCCKOM U aHIVIMHACKOM SI3bIKAaX.

6. Pykomnuch momrkHa ObITH TIATEJIBHO BbIBEpeHa. Pykommncu, He COOTBETCTBYIONINE TEXHUIECKUM TPEOOBAHUAM, OyIyT
BO3BpaIlleHbl Ha JT0paboTKy. BosBpalienne Ha qopabOTKy He 03HAYAET, YTO PYKOIUCHh IPUHATA K OILyOJIMKOBAHMUIO.

7. Pabora c 251eKTpOHHOM KOoppeKTypoil. Crarbu, nocrynusiue B OTaes HayIHBIX U3AaHUI (peaKIys), OTIPABIISIOTCS
Ha AHOHUMHOE DPEIEH3UPOBaHMWE. Bce peneHsuu N0 CTaThaM OTIPABJAIOTCA aBTOPY. ABTOpaM B TeYeHHME TpeX IHei
HeOOXOIMMO OTIPABUTH KOPPEKTYypy craTbu. CTaTby, IOJIyUHUBIINE OTPULATEIBHYIO PELEH3UIO, K IIOBTOPHOMY DPAaCCMOTPEHUIO
HE IPUHUMAIOTCs. VIcnpaBiieHHbIE BADUAHTHI CTATEH U OTBET ABTOPA PEIEH3EHTY MPUCHLIIAIOTCA B pefaknuio. CTaTbu, UMEonue
[TOJIOYKUTEJIbHBIE PEIEH3UMY, [IPEICTABIISIOTCS PEIKOJUIETHN YKyPHAJIA [IIsT OOCY?K/I€HUsI ¥ YTBEPXKICHUS JJIsI ITyOJIMKAIIH.

IlepuomuyHOCTb >KypHaJsa: 4 pa3a B rogi.

8. Omara. ABropaM, IOJIYYHBIINM ITOJIOXKUTEIBHOE 3aKJIIOYEHNE K OIIyOIMKOBAHUIO, HEOOXOAMMO IIPOM3BECTH OILIATY IO
caexyomuM pexBusuTaM (s corpyaaukos EHY — 4500 renre, mis cropoHHunx opranusanuii — 5500 Tenre).

PexBusursr:

1) PT'II IIXB "Espaswuiickuii Hanuonaibabil yausepcurer umenn JI.H. I'ymunesa MOH PK

AO "Bank lenrpKpeaut"

BUK Banka: KCIBKZKX

NNUK: KZ978562203105747338 (KZT)

Kum 861

Ko6e 16

"3a mybnukarmuio B Becruuxk EHY ®UO asropa
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2) PI'II IIXB "Espasuiickuii Hannonanbubiit yausepcurer umenn JI.H. Tymuiesa MOH PK
AO "Bank RBK"

BUK Banka: KINCKZKA

NNK: KZ498210439858161073 (KZT)

"3a nmy6siukanuio B Becrauk EHY ®UO asropa

3) PI'II IIXB "Espasuiickuii Harponayubublii yausepcurer uMenu JI.H. I'ymunesa MOH PK
AO "Forte"

BUK Banka: IRTYKZKA

NUK: KZ599650000040502847 (KZT)

"3a nybaukaruio B Becrauk EHY ®UO agropa"
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MakaJjiaHbl paciMaey YJIrici
MPHTMN 27.25.19
A K. XKy6ansmmesa !, H. Temupranues ?, A.B. Yrecos 3

L Hnemumym meopemuneckoti mamemamuru u nayunss evucienuts Eepasutickozo
HAUUOHAALHO20 YyHusepcumema umenu JI. H. [ymunesa, Acmana, Kasaxcman
2 Axmiobuncruti pezuonasvioni 2ocydapemeennviti yrusepcumem umenu K. XKybanoea,
Axmobe, Kazaxcman
(Email:azaulezh@mail.ru, ntmath10@mail.ru,adilzhan_ 71@mail.Tu)

Yucnennoe nuddepennupoBanne pyHKIMil B KoHTeKcTe KoMnbioTepHOTo
(BBIYMCIINTEIHHOTO) HOIIEPEYHUKA

AHHOTaMA: B pamMKax KOMIBIOTEDHOIO (BBIYMCJIUTENHHOIO) IOMNEPEYHUKA  IIOJHOCTHIO
perena 3amada npubmkennoro muddepeniiupoanns (HYHKINN, TPUHAIIEKAINX KIACCAM
CoboJieBa 110 HETOYHON WHQOPMAIUN, IIOJIYYEHHO! OT IIPOU3BOJIBHOIO KOHEYHOI'O MHOXKECTBA

Tpuronomerpuyeckux koaddunuenro Pypwe-Jlebera muddepennupyemoit dyukium... [100-200
CJIOB].

KuaroueBbie cioBa npubiimkennoe mgudepeHnupoBanne, BOCCTAHOBJICHUE [0 HETOYHO

uHbOpMALUH, [peJe/bHAs OTPEITHOCTh, KOMIIBIOTEPHbINH (BBIYUCUTENBHBIN) HOIepevHuK. [6-8
CJIOB/ cJt0BOCOYETAHUI]|.

Bsegeune

TekcT BBEIEHUSI. ..

AmTopam He ciiejlyeT MCHOJIb30BaTh HecTaHgapTHble nakerbl LaTeX (ucmosbdyiite ux Jjnimb B
cilydae KpaiiHeil HeoGX0MMOCTH )

3aroJjioBoK ceKnuun

1.1 3arojioBOK moaceKnuu
OkpykeHwus.

Teopema 1. ...

Jlemma 1. ...

IIpennoxkenue 1.

Onpenenenne 1. ...

Caencrsue 1. ...

3ameuanwue 1. ...

Teopema 2 (Temupramues H. [2]). Texcm meopemot.

,H oKas3aTeJabcTBo. Tekcr JOKa3aTeJIbCTBa.

2. ®opmyibl, TAOJIUIIBI, PUCYHKU

. _ P . (V)
On(en; DN)y = 0n(en; T5 F; DN )y = (Z(N>71wrjlvi")eDN ON (8N, (l 780N>>Y, (1.1)
e On (en; (1M, on))y = on(en; T F; (1) on ) )y =
= s [T O e (10 () WD () +00)
feF Y

()

|7N <1(r=1,...,N)

Tabsurbl, pUCYHKH HEOOXOIUMO pacoJiararh mocje ynomuHanus. C KaxKJo# WLTIocTpanueil moiKHa
cJIeJ0BaTh HAJIINACh.

3. Ccbuiku u 6ubauorpadus
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Tasnuua 2 — Hazsanue Tabiuibt

IIpoctrie He npocteie
2,3,5,7,11, 13, 17, 19, 23, 29 | 4, 6, 8, 9, 10, 12, 14

PucvHok 4 — HazBanue pucyska

Jtst cChITOK Ha yTBEp2KJeHusi, (POPMYJIBI U T. 1. MOYXKHO HCIIOJIL30BATh MeTKu. Hampumep, Teopema 2,
Dopmyana (1.1)

s pykosojcrBa o IATEX u B KadecTBe mpuMepa opopMIeHNsT CCBLIOK, CM., HanpuMmep, JIpBockuii C.M.
Habop u Bepctka B makere ITEX. Mocksa: Kocmocurdopm, 1994.

Crmcok JuTepaTypbl OQOPMIISIETCS CJIELYIONUM 0OPA30M.

Crucok snreparypbl

1 Jlokymuesckuit O.M., I'aspukos M.B. Hauasa anciennoro ananumza. —M.: TOO "duyc", 1995. 581 c. - kuura
Temuprasiues H. KoMObioTepHbIil (BBITHCIUTEILHDLH) IONEPEUHIK KaK CHHTE3 M3BECTHOIO M HOBOTO B UHCJIEHHOM
anamuse // Becruuk Espasuiickoro Hanmonasssoro yausepcurera umenu JI.H. I'ymuesa —2014. —T.4. Ne101. —C.
16-33. doi: ... (upu HASIMYINN) - CTATHS

3 2Kybanbrmesa A.2K., A6ukenosa I1I. O HopMmax npon3BonHbBIX DYHKIUH C HYJIEBBIMY 3HAYCHUSIMI 3aJaHHOTO Habopa
JMHEAHBIX (DYHKIMOHAJIOB W WX NMPUMEHEHHs] K TONEPEIHUKOBBIM 3agadaM // PyHKIMOHATIBHBIE MPOCTPAHCTBA
u Teopus npubsmkennsa dynknuit: Tesucsl mokmanoB Mexaynaponuoit kondepeHuy, nocssiierras 110-geTuio
co must poxaenusi akagemuka C.M.Hukonbckoro, Mocksa, Poccusi, 2015. — Mocksa, 2015. —C.141-142. - Tpyasl
KoH(epeHInit

4 KypmykoB A.A. AHrHOIIPOTEKTOpHAS ¥ MIIOJIUIUIEMIYecKasi aKTUBHOCTE JieykomusuHa. —Aamarsr: Bacray, 2007.
—C. 3-5 - raszeTHbI€ CTATHU

5 Kpipos B.A., Muxaitmmaenko I'\I. Ananutudaecknii MeTO| BIOKEHHsT CUMILIEKTHIECKOH reomerpun // Cubupckue
SJIEKTPOHHBIE MareMmaTudeckne mspecrust —2017. —T.14. —C.657-672. doi: 10.17377/semi.2017.14.057. — URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (nara obpamenus: 08.01.2017). - 3JIeKTPOHHBINA >KypPHAJ

A.2K. »Ky6anbimesa ! , H. Temiprammes ! , A.B. Yrecos 2

1 JL.H.ymunes amuvindazo, Bypasus yammols yrueepcumeminiy, meopusivolk MAMeMamuKa HCone eoLivlmy ecenmeyiep
uncmumymot, Acmana, Kasarxeman
2 K.2Ky6anos amvmdaev. Axmebe onipaix memaexemmin yrnusepcumemi, Axmobe, Kasaxcman

Kowmnsbiorepaik (ecenreyim) auamerp MoHMaTiHIHAe DyHKUMANAAPABLI caHABIK AuddepeHnuanaay

Ansoranus: Komnbiorepnik (ecenteyim) guamerp monMmoTiHinge Co6oJieB KIAChIHIA YKATATHIH (DYHKIUIADIBI OJIAPIbIH,
Tpuronomerpusiablk, Pypoe-Jleber koadbdurmenTTEpiHiy aKBIPIIbI >KUBIHBIHAH AJbIHFAH [9JI €MeC aKIIapaT OOMBIHINA JKYBIKTaY
ecebi TosbirpiMer 1emisai [100-200 cesznep.

Tyitin ce3mep: »xyvikran nuddepeHnuanmay, 4o eMeC aklIapaT OOHBIHINA KYBIKTAy, IIEKTiK kKaremik, Kommbiorepiik
(ecemrreyinn) nuamerp [6-8 ces/ce3 Tipkecrepi|.

A.Zh.Zhubanysheva ! , N. Temirgaliyev ! , A.B. Utesov 2

1 Institute of theoretical mathematics and scientific computations of L.N. Gumilyov Eurasian National University,
Astana, Kazakhstan
2 K.Zhubanov Aktobe Regional State University, Aktobe, Kazakhstan

Numerical differentiation of functions in the context of Computational (numerical) diameter

Abstract: The computational (numerical) diameter is used to completely solve the problem of approximate differentiation
of a function given inexact information in the form of an arbitrary finite set of trigonometric Fourier coefficients. [100-200 words|

Keywords: approximate differentiation, recovery from inexact information, limiting error, computational (numerical) di-
ameter, massive limiting error. [6-8 words/word combinations|
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