ISSN (Print) 2616-7263
ISSN (Online) 2663-1261

JL.H. T'ymuieB arbiagarst Eypasus yiaTThIK, yHUBEPCUATETIHIH

XABAPHIBICHI

BULLETIN BECTHUK

of L.N. Gumilyov Eurasian Espasniickoro HanpuoHasbHOTO
National University yHusepcurera umenu JI.H. I'ymunesa

TEXHUKAJIBIK FBIJIBIMJIAP 2KOHE TEXHOJIOTUYAJIAP cepusicbt
TECHNICAL SCIENCE AND TECHNOLOGY Series
Cepus TEXHUYECKHWE HAYVKU 1 TEXHOJIOI'I

Ne4(125),/2018

1995 xkburmaH OacTall MILIFAIBI
Founded in 1995
Nz paercs ¢ 1995 roma

7Kbutbiaa 4 peTr mIbIrabl
Published 4 times a year

Boixogut 4 pasa B ro

Acrana, 2018
Astana, 2018



bac pedarxmopot

T.F. 1., Ipod
Mepszagunosa I.T. (Kazakcran)

Bac pedarxmopdvir, opvimbacapvl KycynbekoB A.2K., T.r.1, npod.
(Kazakcramn)

Bac pedarxmopdvr, opvimbacapvl Toruz6aesa B.B., T.r.1., mpod.
(Kazakcramn)

Bac pedarxmopdom, opvirbacapvy Capcembaes B.K., T.r.Kx., momenTt
(Kazakcram)

Pedaxuus anxaco

Axkupa Xamurasa upod. (ZKanonus)

Axwnrormm Mouynsyku upod. (ZKanonus)
Baszap6aes [1.0. PhD (Kasaxcran)
Baiinabexkos A.K. T.¥.71., npod. (Kasakcran)
Hep Ban Yanr PhD, upod. (Taitsans (ROC))
2Kapaemos B.B. r.r. . (Kasakcran)
Kywmarymnos M.T. r.f.K., PhD (Kazakcran)
Momnuopn Nsacaku T.¥. 1., npod. (ZKamonus)
Kanskun B. T.¥. 1., npod. (AKII)
Komuyua M. PhD, npod. (Crosenus)
Tapgarcyry Tanaka upod. (?Kanonust)

Tanan AsBap PhD, npod. (Cupust)

Xo Jlunar npod. (AKIII)

YekaenBa P.V. a.k., mpod. (Kaszakcramn)
IITaxmos 2K.A. PhD, nonenr (Kazakcram)
Ou Yya Ilun PhD, npod. (Onrycrik Kopes)

Pedaxyusanvir, mexenorcatio:: 010008, Kazakcran, Acrana k., Cornaes k-ci, 2, JI.LH. I'ymuies
aTpinarsl Eypasus yarTolK yHusepcureri, 349 6.
Ten: +7 (7172) 709-500 (imki 31-428). E-mail: vest techsci@enu.kz

Kayanmor zamwos, Komnvromepde bemmezen: A. Hypbomar

JI.H. T'ymuneB arbingarbl Eypasusi yiITTBIK, YHUBEPCUTETIHIH XabapIiIbIChI.
TEXHUKAJIBIK TBIJIIMJIAP 2KOHE TEXHOJIOTUSJIAP cepuscel

Memnmikrenyrmi: KP BxEM "JI.LH. I'ymunes ateiparst Eypasus yarreik yausepcureri”" TI2KK PMK
MepsimTistiri: KbLIbIHA 4 peT

Kaszakcran Pecrybiinkachiubiy, AKIapar kKoHe KOMMYHUKAIUASIIAD MUHUCTPJITMIMEH TipKeJIreH
27.03.20182«. Nv16991-x Tipkey Kyouiri

Tupaxsr: 30 nana

Tunorpadusiasiy, Mekernkaiibl: 010008, Kazakcran, Acrana K., Kaxxeimykan k-ci ,12/1, JI.H. I'ymuies
aTbIHJIAFbl Kypasust yJITTHIK YHUBEPCUTETI

Tes: +7 (7172)709-500 (imki 31-428). Caitr: hitp://bultech.enu.kz

© JIL.H. 'ymunes arsiagarsl Eypasust yiaTTeiK yHUBEpCHTET]



Editor-in-Chief
Gulnara Merzadinova, Prof. (Kazakhstan)

Deputy Editor-in-Chief Askar Zhussupbekov, Prof.
(Kazakhstan)

Deputy Editor-in-Chief Baglan Togizbayeva, Prof.
(Kazakhstan)

Deputy Editor-in-Chief Bayandy Sarsembayev, Assoc. Prof.
(Kazakhstan)

FEditorial board

Akira Hasegawa Prof. (Japan)

Akitoshi Mochizuki Prof. (Japan)

Daniyar Bazarbayev Assoc. Prof. (Kazakhstan)
Auez Baydabekov Prof. (Kazakhstan)
Rahima Chekaeva Prof. (Kazakhstan)

Der Wen Chang Prof. (Taiwan (ROC))
Eun Chul Shin Prof. (South Korea)

Hoe Ling Prof. (USA)

Viktor Kalyakin Prof. (USA)

Mihail Kolchun Prof. (Slovenia)
Zhanbolat Shakhmov Assoc.Prof.(Kazakhstan)
Tadatsugu Tanaka Prof. (Japan)

Talal Awwad Prof. (Syria)

Yoshinori Iwasaki Prof. (Japan)

Bolat Zardemov Doctor of Engineering(Kazakhstan)
Mihail Zhumagulov Assoc. Prof.(Kazakhstan)

Editorial address:
2, Satpayev str., of. 349, L.N. Gumilyov Eurasian National University, Astana, Kazakhstan, 010008
Tel.: +7 (7172) 709-500 (ext. 31-428), E-mail: vest techsci@enu.kz

Responsible secretary, computer layout: Aizhan Nurbolat

Bulletin of L.N. Gumilyov Eurasian National University.

TECHNICAL SCIENCE and TECHNOLOGY Series

Owner: Republican State Enterprise in the capacity of economic conduct "L.N. Gumilyov Eurasian
National University" Ministry of Education and Science of the Republic of Kazakhstan

Periodicity: 4 times a year

Registered by the Ministry of Information and Communication of the Republic of Kazakhstan
Registration certificate Ne16991- from 27.03.2018. Circulation: 30 copies

Address of Printing Office: 12/1 Kazhimukan str., L.N. Gumilyov Eurasian National

University, Astana, Kazakhstan 010008

Tel: +7 (7172) 709-500 (ext.31-428). Website: http://bultech.enu.kz

© L.N.Gumilyov Eurasian National University



3am. 2aa6m020 pedarmopa
3am. 2aa6m020 pedarmopa
3am. 2aa6m020 pedarmopa

Axwupa Xammurasa
Axuronm Mo4uynsyku
Bazapbaes 1.0.
Baiinabexkos A.K.
dep Bsn Hanr
Kapnaemon B.B.
Kywmarymaos M.T.
ﬂomnnopn NBacaku
Kanskuna B.
Komuayn M.
Tagarcyry Tamaka
Tajan ABBan

Xo JImur

Yekaena P.VY.
OTaxmos 2K.A.

FOn Yyn Mun

Inasrwiti pedaxmop
JI.T.H., Ipod.

Mepszagunosa I.'T. (Kazaxcran)

2Kycynbekos A.2K., n.1.u., npod. (Kazaxcran)
Torusbaesa B.B., 1.1.1., npod. (Kazaxcran)
Capcembaes B.K., k.r.u. mornent (Kasaxcram)

Pedaxuyuonnas xornrezus

npod. (fAnonms)

npod. (fAnonus)

PhD (Kasaxcran)

1.T.H., upod. (Kasaxcran)
PhD, upod. (Taiians (ROC))
nra. (Kasaxcran)

k.70, PhD (Kasaxcramn)

T.¥. 1., npod. (Anonus)
a.1.H., pod. (CIHIA)

PhD, npod. (Crosenns)
upod. (Anonust)

PhD, npod. (Cupust)

upod. (CIIIA)

K.a., mpod. (Kazaxcram)
PhD, nouenr (Kasaxcran)
PhD, npod. (FOxnas Kopes)

Adpec pedaxyuu: 010008, Kazaxcran, r. Acrana, yiu. Carmnaesa, 2, EBpasuiickuii HalimoHaJIbHbBII
yuusepcuter umenu JI.H. ['ymunena, xkab. 349
Tem: +7(7172) 709-500 (Bu. 31-428). E-mail: vest techsci@enu.kz

Omeemcemeennuitl cexpemapn, Komnwvromepraa eepcmxa: A. Hypbosar

Bectuuk EBpasuiickoro nHammonasibHoro yuusepcurera numenu JI.H. I'ymuiaesa.
Cepus TEXHUYECKUWE HAYKU N1 TEXHOJIOTUN
CobcrBennuk: PI'II Ha IIXB "Espasuniickuii HannmoHasibHbI yauBepcuter umenu JI.H. I'ymunesa" MOH PK

IlepuognanocTs: 4 pasa B 1o

SaperucrpupoBan Munucrepcrsom mHbopManuu u kommyHukauii Peciryosimkn Kazaxcran

Peruncrpammonnoe ceugerennsctso Ne16991-x ot 27.03.2018r
Tupax: 30 sxzemiuisapos . Anpec tunorpadun: 010008, Kazaxcran, r. Acrana, yi. Kaxumykana, 12/1,

Espazuiicknit narmmonapubiit yausepcuter umenn JIL.H. I'ymunesa
Tem.: +7(7172)709-500 (Br.31-428). Caiir: hitp://bultech.enu.kz

(© Espaswuiickuit HammonansHbiil yausepcureT umenu JI.H. I'ymunesa



JIL.LH. TYMNJIEB ATBIHIATHI EYPA3U A YJITTBIK YHUBEPCUTETIHIH,
XABAPIIBICHI. TEXHUVKAJIBIK IBIJIBIMJIAP 2KOHE TEXHOJIOTUAJIAP cepusicer

Ne4(125) /2018

MA3SMYHBI
|
Anenos K. T, owcanmynadaes B.J[  JledbopmarnusiaHaTblH OpTa KabAThl ACTHIHIAFBI YKA3BIK 8
3JIEMEHTTIH, TEMIIEPATYPAHbBIH dCEPIH ecKepreueri Tepbestici ecebiHiH, KaIIbI KOWBLIBIMbI
A6dyeynosa 2K. K, Kucuxosa H.M, Kyanati O.E. Ka3zakcraHmarsl *KbLIyMEH KAMTaMACHI3 eTeTiH 17

OHEPKICINITEPIH, KBTIy MEH BICTBIK CyMEH KAMTAMAChI3 €Ty KYHeCiHIH camachlH KaKCapTy
OapbICHIHIA ABTOMATTAHIBIPBLIFAH KBTIy MyHKTIH KYPY *KoHE 3€pTTey
A6dypamaros A.A, Abupos A.A, Abawes A.A,Karuesa 2K.E, Ycepbaes M.T. Arbiajbl cyaapiabi 21

Ta3apTy IPOIECTEPIH KYHIEHTY YIIH I'MIPOIUKIIOH/BI COPFBI KOHBIPFBIIADBIH ailTa/IaHy

Basapbaes .0, Ymenose E.B, Tatiocanosa Bb.B. KypbuibicThK OyitbiMaapasl 3D npuaTepIi 29
KOJIJIaHy HeTi3iHje 93ipJ/iey/IiH MHHOBAIUSIIBIK 9/Tici

Bexenos T.H., Mepsadunosa I.T., Hycynbex 2K.T., Tacwbexos X.T. TonblK KeTekTi ManrmHa 37
(4x4) noHFPAJAKTAPBIHBIH KOJIMEH TapTLIMJBIK, OTKI3TITINH ecenTey MOJIENIH Herizaey

bexenos T.H., Tacwbexos 2K.T., Hycynbex H.T. KaTOKTbIH KYyKTeMeJepaeH »KOJ Heri3iaepiH 44
TBIFBI3JIAY MOJIEJH Herisjiey

Hlaxzmos 2K.A, Taeyaenosa I.T, Hrxanosa H.C. Tommany WHIEKCI KoHe TOHJAHY-XKi0yre 51
GaflsTaHBICTHI Kayilnrep

2Kycynbexos A.2K, Aaubexosa H.T, Axaoscanos C.B. Acrama KaJacbIHBIH, TeOaKITapaTTHIK, 56
MOJIIMETTED KUBIHTBIK, 2KYiteci

Kymabaes A.A, Abwenos X.A Kasmyeanosa I.A. Temenri remueparypa Ke3iHje 63
KOHCTPYKIIUSIJIBIK, 0OJIATTap/IblH ChI3ATTHIK, TO3IMIIIK CHaTTaMAaJIapbIHbIH, TapaJIybliH OaraJiay

Toeysbaes K.V, Epmazxanosa @.P, Hépaesa A.A, Toeysbaesa A.A. Kana wmarepuasjibiy, 68
KOMILIEKCTI KOPCETKIIMTepiH Oarajay VIMH ObLIFapbIHbIH €PEKIe KACUETTEPIH 3epTTey

Toeusbaesa B.B, Casambaesa B.T, Kenecoex A.B, Kunorcebaesa A.C. T'uapaBiukasibik, 75
9KCKOBATOP/IbIH KYMBIC OPT'aHbIH €CEIITEY DJIiCi

Cyaetimernos 1.5, Cyamanos T.T, Taenuesa I'M. Kazaxcran PeciryGinKachbIHBIH XaIbIKAPAJIBIK, 81

KOJIIK KyileciHe Kipiry TpaH3UTTIiK 9JI€yeTTi JIaMBITY WHTErDAIUsS KaFIailbl



BULLETIN OF L.N. GUMILYOV EURASIAN NATIONAL UNIVERSITY.
TECHNICAL SCIENCE AND TECHNOLOGY
Ne4(125) /2018

CONTENTS

Alenov K. T, Dzhanmuldayev B.D. General formulation of flat element oscillation below the
deformable medium surface by reference to temperature
Abdugulova Zh.K, Kisikova N.M, Kuanay A.E Development and research of automated heat point
in improving the quality of heating and hot water supply systems in Kazakhstan
Abduramanov A.A, Abirov A.A, Abashev A.A, Kaliyeva Zh.E, Userbayev M.T. The use of hydro-
cyclone pumping units for the intensification of wastewater treatment processes
Bazarbayev D.O, Utepov Y.B, Tuaizhanova B.B Innovative method of development of building
products by using of 3D printer
Bekenov T.N., Merzadinova G.T., Nussupbek Z.T., Tassybekov Z.T. Justification of model for
calculating the traction passability of the wheels of the all-wheel drive car (4x4) with the road
Bekenov T.N., Tassybekov Z.T., Nussupbek Z.T. Justification of the model of compaction of road
foundations from road roller loads
Shakhmov Zh.A, Tleulenova G.T, Ikapova I.S. Hazards regarding to freezing-thawing and freezing
index
Zhussupbekov A.Zh, Alibekova N.T, Akhazhanov S.B. Geoinformation database system for the city
of Astana
Jumabayev A.A, Abshenov Kh.A, Kaztuganova G.A. Evaluation of distribution of structural steels
crack resistance characteristics at low temperatures

Toguzbaev K.U, Ermakhanova F.R, Ibraeva A.A, Toguzbaeva A.A. Investigation of specific prop-
erties of leather, which allows a comprehensive assessment of the quality of the new material
Togizbayeva B.B, Sazambayeva B.T., Kenesbek A.B, Kinzhebayeva A.S. Calculation method of the
working body of a hydraulic excavator
Suleimenov T.B, Sultanov T.T, Tlepiyeva G.M. Development of transit potential in conditions of
integration of the Republic of Kazakhstan into International transport system

17

21

29

37

44

ol

56

63

68

75

81



BECTHUK EBPA3UNCKOI'O HAIIMOHAJIbHOI'O YHUBEPCUTETA
NMMEHN JI.H.I'YMUWUJIEBA. CEP4A TEXHNYECKNUE HAYKHN 1 TEXHOJIOT'N

Ne4(125) /2018
COOEP>KAHUE
. ____________________________________________________________________________|
Aunenos K. T, ocanmyadaes B./[ Tlocranoska obrmeit 3aaqu KOJeOaHUs IJIOCKOTO JIEMEHTA, 8
HAXOJIATIEr0Cs O] TIOBEPXHOCTHIO JebOPMUPYEMOIT CPEeIbl, C YyIeTOM TEMITHPATYPbI
A6dyeynoea HK.K., Kucuxosa H.M., Kyanati A.E. Paspaborka wu wucciegoBaHue 17

aBTOMATU3UPOBAHHBIX TEIJIOBBIX IIyHKTOB B YJIyUIIEHUN KAYECTBA CUCTEM OTOIJICHUS W TOPSIEro
BojocHaOXKenus: B Kazaxcrane

A6dypamaros A.A, Abupos A.A,Abawes A.A, Kaauesa XK.E, Ycepbaes M.T. UcnonnzoBanue 21
TUPOIUKIIOHHBIX HACOCHBIX YCTAHOBOK I WHTEHCU(DUKAIUU TEXHOJOIHIECKUX IIPOIECCOB
OYMCTKU CTOYHBIX BOJ

Basapbaes .0, Ymenos E.B, Tatioicanosa B.B. VIHHOBaIMOHHBIA MeTOH pa3paboTKH 29
CTPOUTEJIbHBIX u3jesuil ¢ mpuMenerreM 3D mpunTepa

bexenos T.H., Mepsadunosa I.T., Hycynbex 2K.T., Tacwbexoe 2K.T. ObGocHoBamme MOmen 37
pacyera TArOBOl IPOXOAMMOCTH KOJIeC HOJIHOIPUBOIHON MauHbl (4x4) ¢ Joporoit

Bexenos T.H., Tacwviberos 2K.T., Hycynbex X.T. ObocHOBaHME MOJEIN yIJIOTHEHUS JOPOZKHBIX 44
OCHOBaHU OT KATKOBBIX HATPY30K

Hlaxmos 2K.A, Taeysenosa I'T, Hxanosa U.C. OnacHocru, CBSI3aHHBIE C 3aMOPaYKUBAHUEM- 51
OTTAMBAHUEM, W UHIEKC TPOMEP3aHUs

2Kycynberxos A.2K, Aaubexosa H.T., Axascanos C.B. Teomndopmanmonnas cucrema 0Oa3a 56
JIAHHBIX [IJIs TOpoJia AcTaHbl

Kymabaes A.A, Abwenos X.A,Kazmyeanosa [.A. OreHka pacupeiesieHus] XapaKTepPUCTHK 63
TPENUHOCTORKOCTH KOHCTPYKIIMOHHBIX CTajIel IPU HU3KUX TEMIIEPATYPax

Toeysbaes K.V, Epmazarnosa @.P, Hopaesa A.A, Toeysbaesa A.A. Uccnenosanue crenuduaecKux 68
CBOWCTB KOXK, MO3BOJISIONINX KOMILIEKCHO OIEHUTH MOKA3aTeIN KAYeCTBA HOBONO MATEPUAJIA

Tozusbaesa B.B, Casambaesa B.T, Kenecbex A.B, Kunocebaesa A.C. Meronuka pacdera pabodyero 75
OpraHa T'HJIPABIMIECKOTO 9KCKOBATOPA

Cyanetimernos T.5, Cyamanos T.T, Taenuesa .M. Pazpurne TpaH3UTHOIO MIOTEHIIAAIA B YCIOBUSX 81

unrerparuu Pecrybsimkn Kazaxcran B MeXKIyHAPOIHYIO TPAHCIOPTHYIO CUCTEMY



IRSTT 624.044:69.058.2

K.T. Alenov, B.D. Dzhanmuldayev

Korkyt Ata Kyzylorda State University, City of Kyzylorda, Kazakhstan
(E-mail: alen80k@mail.ru, zhanmoldayev@bk.ru)

General formulation of flat element oscillation below the deformable medium surface
by reference to temperature

Abstract: Competitive enhancement of the current state of the art is related to the creation
of new technologies, construction of buildings and structures. Flat elements are constituents of
many up-to-date designs operating in complex non-steady-state conditions. Creation of general
and approximate equations of various types of flat elements oscillation based on the first one is
a topical issue in the development of theoretical bases for the calculation of building structures
and construction in general. Such problems cover the objectives of improving models of instable
behavior of constructions, structures and their elements including materials of complex mechanical,
rheological and other properties inherent in various building structures under the impact of various
external factors, such as the action of complex non-steady-state efforts and loads: seismic, power |,
temperature and other.

The existing approximate theories for calculating the stress and strain state of structural elements
and constructions such as plates are based on a number of well-known hypotheses and assumptions
of a mechanical and geometric nature. The hypotheses introduced led to the derivation of the
approximate oscillation equations which often differ from each other both by the coefficients of the
derivatives of the desired functions and by the type of these equations, while, as a rule, the order of
the equation did not exceed the fourth one.

Keywords: Lame constants, decomposition method, integral and differential operators, viscoelas-
ticity.

DOI: https://doi.org/10.32523/2616-7263-2018-125-4-8-16

Introduction. Problems of the calculation of vibrations, taking into account the anisotropy of the
temperature of the building structures located on the deformable basis, are the actual problem of
modern construction mechanics.

The emergence of new technologies in the construction industry, the use of new high-quality
materials, and new requirements for the study of dynamics of construction designs taking into
account the anisotropic behavior.

These requirements are needed to maximize the mechanical properties of the designs, the impact
of deformed forces. This problem can be related to the design of most recently designed engineering
structures and buildings, laying the foundation of different buildings, airfields and landing areas.

The main theoretical problem in this area is to study the dynamics of viscous-elastic materials,
as well as to improve the rigorous mathematical methods of solving the two-dimensional and three-
dimensional problems, but this problem has not been solved yet, as the current computational
methods does not fully answer questions. At the same time, there is no uniform approach to what
hypothesis should be used in this study.

1. General formulation of flat element oscillation below the deformable medium surface by refer-
ence to temperature. Let’s consider an infinite plate with a thickness of 2h located below the surface

8



K.T. Alenov, B.D. Dzhanmuldayev

of the floor of a semi-infinite medium at a depth (hg-hi). The plane (XV) is placed in the plane
z=0. The OZ axis is to be directed towards the outer surface of the upper layer.

For generality, the materials of the upper layer and the base will be considered different. We’ll
denote the parameters of the plate with index “1”, of the top layer with index “2”, the base index -
with “3” [1].

Considering the problem in the three-dimensional linear formulation, the equations of motion of
the plate and base layer by reference to the viscosity and temperature in the potentials @ and Z

of the longitudinal and transverse waves, we write in the form:

P*0;
N;(A®D;) =Pigz T ao;n; (T5) (0.1)
— A82$]~

where the operators Nj; Kj are equal

Nj=L;+2M; ; Kj=L;+-M;

and A is the three-dimensional Laplace operator
0> 9% 0?
A=—+—+—
9% oy? 027
L;, M; - viscoelastic operators

L@ = e~ [ hst-oc@

M =5 o= [ - ¢ (@ (0.2
f;t) - operator kernels ({=1,2), A;, [y Q0j - of constant materials
0 0 0?
P; <8t> =0 3t+m Y (0.3)

Where 19, m - are the connection coefficients

The bosonic string. Considering the materials of the layer, plate and base as viscoelastic and
() j
ij
temperature Tj, we write in the form of Boltzmann-type operator relations|2,3].

isotropic, the dependence of the stress-strain o7’ on the strain 8ij by reference to the impact of

o)=L, (653)) +2 M; (9@) —ao; K;(T5)

o =M () (£ k) Gk = 2.9,2) (0.4)
Assume the vibrations of the plate below the surface can be caused both by external forces on
the external surface (z = hg) and by disturbances propagating from the base. In addition, we

assume that plates with the upper layer and base along the contact boundaries (z = hy) and (z =
—hy ), these contacts are ideal, i.e. there is no friction. Then we will have the following boundary
conditions: on the outside (z = hg )

2 2 .
o2 =F® (z,9,1), Ug-z) = Fj(z) (z,y,t) (j==x,9) (0.5)
and one of the three conditions for 15
T2:F0 (ZL‘, yvt) ; BTQ = Fl (l’ Y, ) 3 <05)7

9
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2) 0T
h )E = [Ty — Fy (z,y,t)]
At the contact boundary, the top layer is a plate z=hl
1 2 .
o =0®; o =0 % =0, wW=w® (=2 y) (0.6)
And for temperature T; (j=1,2)
0Ty 2) 0Ty
R i
0 9z ! 0 9z 2

On the border of the plate - the base z = - hl
o) =0@) + FY (. y. 1), o) =0 (0.7)

o)+ FY @y =00 =P+ B (o, y, 1) (=2, )

and for temperature T; (j =1,3)

=Ty Z0=90 (0.7)’
LN L L
g 0z Ti=h 0z

Where the functions Féi) (x,¥,t); Fj(j) (x,¥,t); F(()3) (x,y,t) describe the stresses and dis-
placements in the incident wave below, i.e. from the base which can be caused, in particular, by an
earthquake or explosion, h(()J) the thermal conductivity coefficients.

In addition, the damping conditions at infinity are to be performed, i.e. under z — —o0

OB =, %3) _ wés) _ ¢§3) —0 (0.8)
Initial conditions are zero
. (1) (e) T _
ol = aq(;t :agt iy T; = % =0j=1,3; t=0 Gosranua (0.9)

Thus, the boundary-value problem of plate oscillation which is located below the surface, by
reference to the iimpact of temperature, reduces to solving integro-differential equations (0.1) with
boundary and initial conditions (0.5) — (0.9).

Hereafter, we consider the case of a plate oscillation below the surface without reference to tem-
perature and a flat element oscillation on a deformable base regarding to temperature [3,4].

1

2. Flat element oscillation below the surface without reference to temperature. Failing the
influence of temperature, the boundary problem of a plate oscillation below the surface is limited to
solving integro-differential equations.

. 92
Nj(A0W) =Pi g (L.1)

NG
—(4) 9% .
M; (Aw )=pj 2 (=123)

Under the boundary and initial conditions (0.5), (0.6), (0.7), (0.8), (0.9).

Firstly, we find the general solutions (1.1) that satisfy the initial conditions.

As is known, in the course of the study of plate vibrations, the three-dimensional statement is
replaced by a simpler one, i.e. two-dimensional one, for the points of the median plane of the plate
which impose restrictions on external forces causing its oscillations. These limitations are limited to

10
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the fact that external efforts should not be high-frequency. As the required values, we will consider
the displacements and deformations of the plane points z = 0.

The formulated problem will be solved by applying the Fourier transforms in the X and Y coor-
dinates and the Laplace in t.

The general solution of the problem with zero initial conditions will be sought in the form

o= / sin }dk: / sin gy }dq / oY) et i
o —coskx o —cosqy L)

Gy [ sinkz > cosqy ) _pt
Vi _/0 —cos kx }dk/o sin qy }dq/(L) Yrg e dp (1.2)

G)_ [ coska * singy () ot

2 _/0 sin kx }dk/o —CoS qy }dq/(L) s P dp

. o0 00 ‘
éj)_/ cos kx }dk/ cos gy }dq/ st dp
o sinkz o singy @)

Furthermore, by virtue of the stated restrictions on the functions of external forces, the functions

CD(()j ),wl(g) are negligibly small outside the area |k| < ko, |q| < go which allows us to differentiate
expressions (1.2) under the sign of the integral. Substituting (1.2) into the equations of motion

(1.1) by reference to the initial conditions (0.9), for CDéj ) and wl(g) we obtain ordinary differential
equations|5].

d2 (Déj)

T2 oz?CDéJ) =0
dQT/’%) 2,,.()
e (13)

Moreover, aj 2= k2 4+ ¢? + p;j & (0), /392_/?24'(1 +p]M(0)’

transformed operators IV, j( ) and M 0
The general solutions of equations (1 3) are constructed in the usual way in the following form

of) = AV ch[o; - (2 — 2)] + A sh[a; - (2 — 2)]
@ = BWsh[8;- (= — z)] + BYeh [8; - (= — 2))] (1.4)
S = BYsh[B; - (2 — 2)] + B ch [ - (2 — )]

vy = BRch[8; - (= = 2))] + Bglsh ;- (z = 2)
for the top layer and plate, where

zZ1 = 0; zZ9 = h1
and for the lower base by reference to the attenuation conditions (0.8)

( ) _ A063Z 1/]( ) _ BO€B3Z (1.5)

3 3
Sy = CoeZy$) = DoePi?,
Having solutions in the form (1.4), for the transformed displacements of the points of the upper
layer and the plate, we obtain the expressions|6].

)Qn

o= L . . 1 (2—z;
=5 [t (5 v ) Co2
n=0 )
11
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2n+1
Z—Z5
i {kz ?n-i—lA —(3;- B 22 —|—qB32 )ﬂ2n+1} ( 5) }

(2n+1)!
00 2n
n a1 (2—2;
v(()J)—Z{[QCLQ A (/3] 511 +kB31 ) 5] ] ( (27;))! T (1.6)
n=0 :
2n+1
n n Z—2Zj
+ |aad AP +(55 - BY +kBG)5 ((2n£1)! }
O_ =T 202 400 1) g () g2ar] (F=2) "
wW= Z [al A} +(¢Byy —kBsy )63 ] W+
n=0 ’

n [a%nﬂAgj)_i_(qu)_kB%))szn} (Z—Zj)Qn}
(2n)!

At the same time, the hyperbolic functions were represented as convergent power series in the
arguments. Common solutions in images (1.6) are more convenient to express in terms of other
unknowns that have a physical meaning.

Therefore, we take the quantities describing the displacement of the contact points and their
deformation for the points of the upper layer instead of the constant A(J) B(J) for the upper layer,
and instead of the constant displacement for the plate, the deformatlon of the middle plane of the
plate z=0 These new unknown variables are the first terms in the series (1.6) and we introduce new

unknown auxiliary values.
Uéj) = kA(] (B; - B 21 "t qB(]))
10 ajAz’ — B;(B; - B 22 qu 32)
=qAy" +(B;- B 11 - $); (1.7)
Vl(o) = qa; A ]) + B3;(B; - B§]2 + k’B(j))
Wy = a3AY + 8(a85) — kBY)):

Wi = aJA@ (4BY) - kBS)):

Where Uéj ), Vo(j ), Wl(] ) are tangent and normal transformed displacements of the points of the
contact plane points z = hq of the median plane of the plate, Ul(é), Vl(g ), Wéj ) the transformed
values of the derivatives of the transverse displacement with respect to z or the strain type values
Wéj ) of the strain ez (0) at z=0). Moving from the constant A(J ) Bl(lj ) to the newly introduced
unknown variables Uéj ), Vo(j ), Wl(o), Ul(o), Vl(g), Wéj ) by reference to the solenoidity of the
vector potential of the transverse waves (no sources of sinks)

div 3 =0 (1.8)
instead of (1.6) we get the expression

)Qn

“5])—2){[(5?"—’f20jo@(0)) U9 ke, Qin(qVi— Wo(j))} (z(;;j)! n

2n+1
m L 121 A 1, 0) () 2 (z2—25)
- [(Bj +k D]ijn)Vm + kD, Q0 (Vi) — sEw Y. )} w}

12
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[e'e) 2n
G)_ m 2 A0\, G A G o] (2=7)
Yo _ng() { [(/BJ —-q Cpojn) Voo =45, Qin(kVy” —=Wj )} (2n)!
om | 2 () O G) a2 N (2—2) 2"
+ |:(B] +4q DJOQZTL) VlO + qD]oQ]n (kvlo - 6] WlO ):| } * (QTL + 1) |

=3 ([ s 00 W e Qb+ Vi) (S

+ (1.9)

)2n+1

+[( - 5,0,,00) W) + D30 (w@ ravid)]}

~1
Moreover, Cjo = 1_N](0), {MJ(O)} : (0) =y (n—m—1) /82m

-1
Djo = 1—]\/[](0)- [N](O)} ; Qg% =0; le =

Reversing expressions (1.9) for &, ¢, p by true displacements uld), U(J), w9 of layer points, we
obtain the expressions

o0

2 (J) 2 \2n
U) (n PN Lo O (VT e )| )™
u 0{[()\2] + CiQinss )U +CJQmax< 5 W G [
(U 2n+1
O I Y Vi @ | = 2)
K%+@%mﬁmjlwm (a*ﬂﬂl T%HT
0 (z— z]
oz
) ]

= (n) 9\ () 9 (ovYy e ;)2

2

n 0
(%f+@Qm&ﬂ) 4 CiQu 2

= oUl) oy l) n DNC) (2’—2‘)2“+1
w(])_Z{ chjnAgj)< 5 oy +(A5 +C5QumA )W W +
h=0
%0 oud o () Oy | (=2)™"
ZZ%{ ~D;iQin <ax+ oy | TR R e W T Y

Cjo=1-N; M;%; QJH_Z/\(” AT,

Djo=1— M;N;!

where the operators )\%) and )\%) are equal to
2 2 2
W _ | 1[0 0 0
W= [ (57) ~ 5~ e

(1) 9?2 H? 0?2
A‘hﬂ@ﬁ‘w‘w (L1)

Herein, the operators )\%) and )\g j) describe the propagation of plane longitudinal and transverse
waves in the planes z; = const U(j), 14%28 Wl(j) zj = hy are the tangent and normal reversed dis-
placements of the points of the contact plane z; = h1 and points of the middle plane of the plate, and
Ul( ), Vl(j ), W) - reversed values of derivatives with respect to z transverse displacement or values

of the deformation type Ul(j ), Vl(j ), W) ) - deformation at z—0. Being aware of the expressions for
13
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displacements 49,

@) @) through arbitrary functions v, v, Wl(j), Ul(j), V(j), W)
we find similar expressions for stresses |3|

Y

) e 92 2 . U
Jo(c]z):Mj Z { |:Cijn <>\(1)—2)\(1)+d—d2) + (1—Cj) )\g]):| +
h=0

Ox
2n
(1) g\, 9 1 2-)

) 2
(1 9? (n) Uy _9D.0). i
EZ {[QD Qjn ()\QJ 07 ) + (142Dj) Ay, } o [ 2D‘7andx2

2n+1
@ (VL gpa| G2
+(1+2D;)A'y) < By + Ao WY ) T D)1
0% 92 AV )
1 1 n
7 =My Z {{Oj@jn <’\§j)—2/\§g)—dz+dy> - (1+Cj)>\§j)} +
wy_ 0 o ] (U N\ (=2
CoQm | X5 =24 i "z T ) TGNy T

> 52 N 8V(j) 9?2 8U(]

M; Z {|:2Dijn (Aé%dxz) + (1 +2Dj)A§j)] a;er { 2D; Qm 2+(1+D )/\ ] 1 +)\27W7
h=0

(z=2)""""

(2n+1)!
o0 U gy o
=M; ) {Cijn(A%)—A)—(HCJ‘Véj) ( ar oy )T [Cijn (A%)—A) +(1+Cj))‘gj)} wo
h=0

(Z ZJ W w1 (90 v _ W] i | (z=2)""
+MZ [2D Qi A ] el RN [2D2Qm-A+A1j]W1

(2n+1)!
, > o) 92 v @) WO | (z—z;)*"
(=M 92 M| Y oo, L\ L O J
zZz J hgo { |: C QTﬂd 2 +A ay C]an ay2 +)\2J ax + Jgn 8% ay (27’L) I
oo 92 92 BU(j) 92 92 N BV(])
+MJZ {|:Dijn)‘é;)_(32+82)+)‘(l):| : 8314 [D Qin(AS; +W+W)+/\( )] D
h=0

_ap, Q) WY (=z)"™
I 23 Oz dy (2n+1)!

o)=M; Z { 2 QA oV

(n) o 9
ot |20 A (=N Gy

4) 2n+1
U+ 265052 +(119+C)A5) | W (a=2)

or  (2n+1)! Z
52V () o ”? o] g M ] W | (=)™
02U W)
2=~ (s 0] g+

RN W 0
— oz Oy [QCjQ.jn)\lj 87y2+/\2j ((11(9_Cj)/\ _07?)

) ) ) GW(J) . \2n+1
Vo) [QCijnA§;>+(119+Cj)Ag;>] : (2=2)

dr  (2n+1)!
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@} owy”

- oUW m, 9* & (1) ) (1)
" 22200y | (8 3 ) s8] | = [P0 -]
(z—2;)™"
(2n)!

Expressions (1.10) are obtained only from the solution of the equation of motion (1.1) under zero
initial conditions and are general solutions to the problems.

To find the unknown variables and U, V), Wl(j ), Ul(j ) , Vl(j ) W) , and the parameters of the
lower half-space, we have the boundary conditions (0.5), (0.6) and (0.7)
Among the aforementioned unknowns variables, the main independent ones are the displacements

v, v, Wl(] ) and the displacement deformations UI(J ), l(j ), 1(3 ) of points of the median plane
of the plate (z = 0).

Acknowledgement.

Formulas for movements and pressure of points of flat element located under the deformation
medium have been obtained.

Theoretical and quantitative results of free oscillations taking into account the effect of tempera-
ture on a rectangular flat element located under deformed or deformed medium have been obtained.
These results show the effect of the above effects on the free oscillation slope.

1. Consideration of basic boundary value problems of deformed environment dynamics.

2. The equations of isotropic and anisotropic mean fluctuations in temperature, and the basic
relationships between the pressure and the deformation. In addition, the equations of distribution
of temperature in the medium are also indicated.

3. The rationality of the approximate decomposition method is shown in solving the deformed
motion equation.
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B.4. Hxaumynnaes, K. T.Asneunos
Kopxwum Ama amwindaze. Kouzvuiopda memaexemmix yrusepcumemsi, Koizvuiopda xanaco,, Kazaxcman

edopmarusisiaHaTblH OpTa KabaTbl acThIHAAFBI >»Ka3bIK, 3JIEMEHTTIH, TEMIEepaTypPachbIHbIH 9CEPiH ecKepreHaeri
TepbeJtici ecebiniH >kanbl KOUbIJIBIMbI

Anvoranms:  Kasipri keszmeri Genrisi KOHCTPYKIMSIADABIH 3JIEMEHTTEPIHIH KbICBIMIBIK-1e(OPMAIUAIBIK, YKAFJANBIH
ecenrTeyre apHaJFaH >KYbIKTay TEOPUsICbl KeWbip Oesriyii rumoresajapra >KoHE MEXAHUKAJIBIK, TI'E€OMETPUSIJIBIK CUIIATTAFbI
6oJKaMIapra  HEri3JeJireH. Emnrizisiren runoresasiap Oip-6ipineH i3nmesiHAl (DYHKIUSHBIH TYBIHABLIADH  AJIIBIHIAFBI
KO3 dunreHTTEPIMEH O3releIeHeTiH TepOesicTiH TeH IeyIepine oKeIeIi.

Bys TybiHgBIIAD ©3/1€PiHiH TYpJIepIMEH ©3relielieHin »KoHe oJiap TOPTIHIII PeTTEeH acHaiIbl.

CoHbIMEH KaTap, €Hri3LJIPeH rurnoresajap KoJAaHOAJbI IIeKapaJsblK ecenTep/l HerisjeireH Typjie Oepyre MyMKIiHJIK
TyFbI30ANIbl, IJIACTUHAHBIH HYKTEJIEPiHJEeri KbICBIM MeH JedOopMalusiapibl aHbIKTay KUbIHFA TYCEHl, »Ka3blK JIEMEHTTIH
TepbeslicTepine acep eTeTiH Kypaenal akTopJapibl eCKepyre oKejelli >KoHe jedopMalisiIaHATBIH OpTa KabaThl aCThIHIAFBI
2Ka3bIK 9JIEMEHTTIH TeMIepaTypaHbIH 9CEPIH ecKepreHieri Tepbestici ecebiHiH »Kabl KOMBIIBIMBL.

Bi3 KapacThIpbIIl OTBIPFaH TEMIIEPATYPAHBIH 9CEPIiH eCKepreHJieri ImiacTuHa TepOesicTepiHin TeHaeyin ajy ecemnTepi YIIiH,
2Ka3bIK 3JIEMEHTTIH TepOesicTepiH 3epTTeyre KOJIJaHbIIATBIH MaTeMaTUKAJIBIK 9/iCTePl KopceTeMis.
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Tyiiin  cesaep: TYTKBIPJIBIK, TYTKBID-CEPIIIM/I OlleparopJiap, KbUIy OTKI3rimTiK Ko3(MUIUEHT, HHTErpo-
neddepeHImanabIK TeHAeyIep, 1edopMalUsiIaHATBIH OPTa KA0ATHI, YIII OJIIIEMJI KOWBLIBIM.

K.T Anenos, B./l I>xaumynnaes
Kuwizviropdurckuti 2ocydapemeennoiti yrusepcumem um. Kopxom Ama, Kvsviiopda, Kasaxcman

ITocTanoBKa 0GIIEl 3aga4M KOJIeGaHUs MJIOCKOTO 3JIEMEHTA, HAaXOAAIIErocsl 10/ HOBEPXHOCThIO
nedopMupyeMoii cpeibl, C y4€TOM TEMIITHPATYPbI

Annoranus: VHTeHCUBHOE pa3BUTHE HAyKU W COBPEMEHHON TEXHUKHU CBA3AHO C CO3JAHUEM HOBBIX TEXHOJIOTHIA,
CTPOUTENLCTBA 3MaHUN U COOpy2KeHmil. [lJI0CKUEe 3JIEMEHTEBI SIBJISIOTCS COCTABJISIIOIIMMU MHOTHUX COBPEMEHHBIX KOHCTPYKIIHIA,
paboTaomuX B CJIOXKHBIX HECTAIIMOHAPHBIX pekumax. llocTpoeHne oOIMX M OCHOBAHHBIX Ha HUX IPUOIMKEHHBIX YpPaBHEHUM
KOIe0aHUsI PA3/IMYHOIO BHA ILJIOCKHX JIEMEHTOB IIPEACTABIISAET aKTyaJbHYIO IpobieMy B pa3paboTKe TEOPETHUECKHX OCHOB
pacdeTa CTPOUTEJIBHBIX KOHCTPYKIIMU U CTPOMTEJIHLCTBA B IiesioM. K Takum npobJsieMaM OTHOCATCS 3a/1a9i COBEPIIEHCTBOBAHUS
Mozesiell HeCTallMOHAPHOI'O MOBEJIeHUsI KOHCTPYKIUM, COOPY?KEHNH U UX JIEMEHTOB, MaTepHaJIbl KOTOPBIX IPOSBIAIOT CJIOXKHbIE
MeXaHUYeCKNe, PEeOJIOTUYECKHEe M JIDyI'Me CBOMCTBA, IPUCYIIUE PAa3JIUYIHBIM CTPOUTEIbHBIM KOHCTPYKIMSM IIPH BJIMSIHUU
Pa3IMYIHBIX BHEIIHUX (PaKTOPOB, KaK, HAIPUMED, AeHCTBHE HECTAIMOHAPHBLIX YCHUJINN M HArPpy30K: CEHCMHYECKHUX, CHJIOBBIX,
TeMIIepaTyPHBIX U JIPYTUX.

KarouyeBbie ciioBa: Bsizkoynpyrocrb,  TE€PMOBA3KOYIIPYIOCTh,  peaKlWsi OCHOBAaHUs, CBS3HOCTb, HHTErPO-

nuddepeHIaIbHble OIIEPATOPbI, HECBS3HAs TEOPHUSI.
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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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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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AO "Bank RBK"

BUK Banka: KINCKZKA

NNK: KZ498210439858161073 (KZT)
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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.
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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
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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,
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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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