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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmMpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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CALCULATION AND VISUALIZATION OF THE FIELD
OF A COAXIAL CABLE CARRYING A STEADY CURRENT

Abstract. The article presents the calculations and visualization of a magnetic field of the coaxial cable con-
sisting of two concentric conductors carrying a steady current by using the package of MATLAB applied programs.
Calculation of a magnetic field induction as a function of distance is performed for both inside and outside of a cable,
namely: 1) inside the central conductor from its center to its surface; 2) between two concentric conductors from an
external surface of the internal conductor up to an internal surface of the external conductor; 3) inside the external
conductor; 4) outside of the external conductor. There are images of a magnetic field lines depending on the
specified distances. The lines of the magnetic field are drawn in a projection on the X-Y plane. The density of the
magnetic field lines in the picture completely correlates with the calculated values of the magnetic induction within
considered area of its variation. It is shown that the magnetic field outside of a cable is equal to zero.

Results of visualization and calculations of the magnetic field of a coaxial cable are used in a theoretical
electrical engineering.

Key words: coaxial cable, magnetic induction, magnetic field lines, steady current, electric current density.

Nowadays all educational institutions of Kazakhstan are provided with computer hardware and
software, interactive boards and internet. Almost all teachers have completed language and computer
courses for professional development. Hence the educational institutions have all conditions for using
computer training programs and models for performing computer laboratory works. During several years
we have been conducting the work on organization computer laboratory works on physics with use of
resources of the Fizikon Company [1, 2] which are developed at Al-Farabi Kazakh National University by
V. V. Kashkarov and his group. Some of worksheet templates for computer laboratory works are intro-
duced in educational process of our university and schools of the Southern Kazakhstan [3-31]. Students of
the physics specialties SB060400 and 5B011000 successfully master the discipline “Computer modeling
of physical phenomena” which is the logical continuation of the disciplines “Information technologies in
teaching physics” and “Use of electronic textbooks in teaching physics”. The aim of this discipline is to
study and learn the MATLAB program language [32] system, acquaintance with its huge opportunities for
modeling and visualization of physical processes. The present article is devoted to calculation and
visualization of the magnetic field of the coaxial cable carrying a steady current by using the package of
MATLAB applied programs.

For working out the program for calculation and visualization of the magnetic field of a long coaxial
cable consisting of two concentric conductors it is necessary to know the sizes of the cable. We take the
sizes to be as followings: the radius of the inner conductor is ¢ = 6 mm, the internal radius of the external
conductor is b = 10 mm, the external radius of the latter is ¢ = 11.7 mm. These sizes make both conductors
to have identical current densities. The cable carries a steady current of I = 1 A. There is the formulation
of the problem: it is necessary to determine
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1) The magnetic field induction B at the points inside the central conductor (0 <r < a);
2) The magnetic field B in the space between two conductors (a <r < b);

3) The magnetic field B at the points inside the external conductor (b <r < ¢);

4) The magnetic field B at the points outside the cable (r > ¢).

The cross-section of the cable, consisting of two conductors is shown in the figure 1.

Figure 1 — The cross-section of the coaxial cable, consisting of two concentric conductors carrying a steady current

By applying the Gauss’s theorem and the principle of superposition we derive the magnetic field
induction B at the points inside the central conductor (0 <t < a)

mlr .1
B=""—: j= )
2ra’ / wa’

Then the MatLab program for calculation of the magnetic field at the points inside the central con-
ductor is the following:

>> [=1; % input the electric current

>> m0=4*pi*1e-7; % input the permeability of free space

>> g=6e-3; % input the radius of the central conductor

>>1=0:a/10:a; % input the distance vector

>> B=m0*[.*r./(2*pi*a”"2); % calculation of the magnetic induction inside the central conductor

>> plot(r,B,'k") % visualization

>> grid on% drawing the coordinate grid

>> xlabel('r, m') % input the name of the axis x

>>ylabel('B, T') % input the name of the axis y

>> title('B=F(r)") % input the name of the graph

>> B=mO0*1.*6e-3./(2*pi*a.”2) % calculation of the magnetic induction at the surface of the central

conductor

The result of calculation is presented in the figure 2. It shows, that the magnetic induction inside the
central conductor increases linearly from zero up to 3.33-10” T. B =3.3333e-005 is the result of calcu-
lation of the magnetic induction at the surface of the central conductor.

Here is the program for visualization of the magnetic field at the points inside the central conductor:

>> x=-a:0.001*a:a; % input the coordinate vector

>>y=-¢:0.001*a:a; % input the coordinate vector

>> [X,Y ]=meshgrid(x,y); % drawing the grid at knots of which x and y coordinates are recorded %

(arrays X and Y).

>> [=1; m0=4*pi*1le-7; % input the current and permeability of free space

>>rl = ((X -0.01*% g).” 2 + (Y+0.01*a).~ 2).70.5; % calculation of the distance

>>12 = ((X+0.01* @) 2 + (Y-0.01*a).~ 2).70.5; % calculation of the distance

>> r=sqrt(r1.*2+12.72); % calculation of the distance

>> B=mO0*1.*r./(2*pi*a”2); % calculation of the magnetic induction as a function of the distance r

>> 7=B; % redesignation
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Figure 2 — The induction of the magnetic field of the central conductor versus the distance (0 <r <a)

>> contour3(X,Y,Z,100); % drawing the lines of the magnetic induction
>> xlabel('X,m') % input the name of the axis x

>>ylabel("Y,m') % input the name of the axis y

>> zlabel('B,T") % input the name of the graph

The result of visualization is presented in the figure 3.
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Figure 3 — The lines of magnetic induction inside the central conductor in three-dimensional space

>> view([0 0 50]) % visualization in the projection on the plane XY

The result is presented in the figure 4.

The graph in figure 2 demonstrating that the magnetic induction linearly increases with the distance
from the center of the central conductor towards its surface is confirmed by the picture in figure 4, where
the density of the magnetic field lines increases with a distance from the center of the conductor to its

surface.
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Figure 4 — The lines of magnetic induction inside the central conductor in the projection on the X-Y plane

The magnetic field B in the space between two conductors (a <r < b):

p=tl
2rr
The MatLab program for calculation of this magnetic field is given below:
>> b=10e-3; % input the inner radius of the external conductor
>>r=q:a/50:b; % input the distance vector
>> B=mO0*./(2*pi.*r) % calculation of the magnetic induction magnitude
>> plot(r,B1,'k-") % visualization
>> orid on% drawing the coordinate grid
>> xlabel('r, m') % input the name of the axis x
>> ylabel('B, T') % input the name of the axis y
>> title('B=F(r)") % input the name of the graph
>> B=mO0*L./(2*pi.*a) % calculation of the magnetic induction at the surface of the central conductor
B =3.3333e-005% the answer

>> B=m0*./(2*pi.*b) % calculation of the magnetic induction at the inner surface of the external
conductor
B =2.0000e-005% the answer

The result is presented in the figure 5.

The figure 5 shows that the magnetic induction is inversely proportional to the distance r between the
external radius of the central conductor and the inner radius of the external conductor, i.e. it decreases
from B =3.33-107 T till 2-10™* T within distances r from @ up to b.

The program for visualization of the lines of the magnetic induction between the central and external
conductors (a<r < b) is the following:

>> b=10e-3; % input the inner radius of the external conductor

>> x=a:0.001*a:b; % input the coordinate vector

>>y=a:0.001*a:b; % input the coordinate vector

>>[X,Y ]=meshgrid(x,y); % drawing the grid at knots of which the coordinates x and y are recorded

% (arrays X and Y).
>> [=1; m0=4*pi*le-7; ; % input the current and magnetic induction
>>r1l = ((X-0.01* a).” 2 + (Y+0.01*a).* 2).70.5; % calculation of the distance
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Figure 5 — The dependence of the magnetic induction on the distance r between the external radius
of the central conductor and the inner radius of the external conductor

>>12 = ((X+0.01* @) 2 + (Y-0.01*a).~ 2).70.5; % calculation of the distance

>> r=sqrt(r1.”2+12.72); % calculation of the distance

>> B=mO0*L./(2*pi.*r) % calculation of the magnetic induction magnitude

>> 7=B; % redesignation

>> B=mO0*1./(2*pi.*a) % calculation of the magnetic induction at the surface of the central conductor
B =3.3333e-005% the answer

>> B=mO0*L./(2*pi.*b) % calculation of the magnetic induction at the inner surface of the external \
conductor
B =2.0000e-005 % the answer

>> contour3(X, Y, Z, 100); % drawing the lines of the magnetic induction

The result is presented in the figure 6.

Figure 6 — The lines of the magnetic induction between the external radius
of the central conductor and inner radius of the external conductor in three-dimensional space
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The picture of the magnetic field lines is not so much informative, for this reason we present it in the
projection on X-Y plane. The program for this task is:

>>view([0 0 100]) % visualization of the magnetic field lines in the projection on X-Y plane

The result is presented in the figure 7.

x 10° B(XY)

R N

Figure 7 — The lines of the magnetic induction between the external radius of the central conductor
and inner radius of the external conductor in the projection on X-Y plane

The figures 5-7 show that the magnetic induction between the external radius of the central conductor
and inner radius of the external conductor decreases inversely proportionally to the given distance and the
density of magnetic field lines decreases with approaching the inner surface of the external conductor.

Let us consider the magnetic field B inside the external conductor (b <r <c):

_ Ml ¢ —r
2xr ¢ —b,

Then the program for calculation of this magnetic induction is the following:

>> g=6e-3; % input the radius of the central conductor

>> b=10e-3% input the inner radius of the external conductor

>> c=sqrt(a*a+b*b) % calculation of the external radius of the external conductor ¢ =0.0117% the
answer

>> [=1; m0=4*pi*1le-7; % input the current and the permeability of free space

>>12=b:b/50:c; % input the distance vector

>> B2=m0*[.*(c.”2-12.%2)./(2*pi*(c.”2-b.”2)); % calculation of the magnetic induction inside the
external conductor

>> plot(r2,B2,'k-") % visualization

>> grid on% drawing the coordinate grid

>> xlabel('r2, m') % input the name of the axis x

>> ylabel('B2, T') % input the name of the axis y

>> title('B2=F(12)') % input the name of the graph

The result is presented in the figure 8.
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Figure 8 — The magnetic induction versus the distance inside the external conductor

According to the graph in the fig.8 the magnetic induction inside the external conductor monoto-

nically decreases with the distance from the inner surface to the external surface of the external conductor.

is:

The program for visualization of the lines of the magnetic field inside the external conductor (b <r < ¢)

>> g=6e-3; % input the radius of the central conductor

>>12=b:b/50:c; % input the distance vector

>> ¢=sqrt(a*a+b*b) % calculation of the external radius of the external conductor ¢ = 0.0117% the
answer

>> [=1; m0=4*pi*1le-7; % input the current and the permeability of free space

>> b=10e-3; % input the inner radius of the external conductor

>> x=b:0.001%*c:c; % input the coordinate vector

>>y=b:0.001*c:c; % input the coordinate vector

>> [X,Y ]=meshgrid(x,y); % drawing the grid at knots of which the coordinates x and y are recorded
% (arrays X and ).
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Figure 9 — The lines of the magnetic induction inside the external conductor in the projection on the X-Y plane
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>>r1l = ((X-0.01* b)." 2 + (Y+0.01*b).» 2).70.5; % calculation of the distance

>>12 = ((X+0.01* b).* 2 + (Y-0.01*b).» 2).70.5; % calculation of the distance

>> r=sqrt(r1.*2+12.”2); % calculation of the distance

>> B=mO0*[.*(c."2-12.72)./(2*pi*(c.”2-b."2)); % calculation of the magnetic induction inside the

external conductor

>> 7=B; % redesignation

>>view([0 0 50]) % visualization of the magnetic field lines in the projection on the the X-Y plane

The result is presented in the figure 9.

The figures 8, 9 tell us that the magnetic induction magnitude inside the external conductor also
decreases with the distance, but more slowly than in the space between two conductors. This is because
the resultant field is produced due to superposition of fields of two currents flowing in opposite directions.

The magnetic field B outside the external conductor (r > ¢) is zero. Since the current densities in the
central and external conductors are identical the resultant field outside the external conductor is equal to
the sum of two magnetic inductions with the same magnitude but opposite directions, i.e. B = 0. (It is
supposed that cable consists of two concentric infinitely long conductors)

Conclusion. The package of MatLab applied programs is used for calculation and visualization of the
magnetic field of the coaxial cable consisting of two concentric conductors carrying a steady current. The
four regions of the magnetic field are studied: 1) the magnetic field inside the central conductor as a
function of the distance from its center to its surface; 2) the magnetic field in the space between two
conductors; 3) the magnetic field inside the external conductor; 4) the magnetic field outside the external
field. The following results are obtained:

1) Inside the central conductor the magnetic induction linearly increases with the distance from the
center to its surface. This is confirmed by the density of visualized magnetic field lines which increases
towards the surface of the central conductor.

2) The magnetic field in the space between two concentric conductors decreases inversely pro-
portionally to the distance from the external surface of the central conductor to the inner surface of the
external conductor.

3) The magnetic field inside the external conductor also decreases with distance from the inner to the
external surfaces of the conductor but more slowly than between two conductors. This is explained by the
fact that the resultant field is due to superposition of magnetic fields of two currents flowing in opposite
directions.

4) The magnetic field outside the external conductor is zero, because it is assumed that the current
densities in the central and external conductors are identical. It means that the magnetic inductions due to
currents through conductors are of equal magnitudes but have opposite directions. So the resultant
magnetic field taken as the sum of these magnetic inductions is equal to zero.

Each magnetic field is visualized with the help of magnetic field lines. The results of calculation and
visualization of the magnetic field are used in theoretical electric engineering. Students can be suggested
to work out the program for calculation and visualization of a magnetic field of two conductors carrying
currents in the same direction or for two conductors with different current densities flowing in the same
direction and in opposite directions.
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TY¥PAKTBI TOI'bl BAP KOAKCHAJIbI
KABEJIIIH OPICIH ECEINITEY )KOHE BEMHEJIEY

AnHoTanusi. Exi KOHIIEHTPJII OTKI3TIIITEPJACH TYPaThIH TYPAaKThl TOTbI 0ap KOHICHTPJI KaOEeIIiH MarHuT
epiciit MATLAB nporpamma’ibiK OpTachlHa ecenTey MeH OeiiHeney YChIHbUIFaH:

1) opTajbIK ©TKI3IIITIH HEHTPI MEH OHBIH iIIKiI OeTiHe MEHIHIT KAIIbIKTHIKKA OafIaHBICTHI MAarHUT OPICIHIH
MHIYKLHUSCHI €CENTEeNreH JKOHE KYII ChI3BIKTApbl OCHHENreH; MAarHUT epici WHIYEIMSCHIHBIH [IaMachl HEHTPACH
OpTaJIbIK OTKI3riIITIH OeTiHe NeWiH ChI3BIKThl YJIFASTHIHbI aHBIKTAJIFaH, WHIYKUIWSHBIH MYHJAld ©3repiCiH Kyl
CBI3BIKTAPBIHBIH THIFBI3IBIFBIHAH J1a OaiikayFa 00JaThIHBI CypeTTe KOPCETIIreH.

2) KOHLEHTPJ OTKI3rIITEep/iH apachlHAaFbl MArHUT OPICIHIH HHIYKLHUICHI €CEeNTEeNIreH >KOHE OHbBIH KYII
CBI3BIKTApbl OCWHENeHI'eH; MarHUT ©pici MHIYKUHSCBIHBIH IaMachl IIIKi OTKI3TIIITIH CBHIPTKbI OeTiHeH Oactamn
CBIPTKBI OTKI3TIIITIH iIIKi OCTIHEH ACHIHTI apa KAIBIKThIKKA OaHIaHBICTHI IPOMOPIIMOHAN ©CETIHI KOPCETIITeH.

3) CBIPTKBI OTKI3TIMITIH iIKI OETI MEH CHIPTKBI O€TiHe JEHIHT1 KAIBIKTHIKKA OaiIaHBICTBI MArHUT OpPICi HHIYK-
LUSICBIHBIH, X-Y Ka3bIKThIFbIHA MPOEKIHSCH OeliHeneHreH. ChIPTKbI OTKI3MIITIH MArHUT WHIYKIUSICHIHBIH [IAMAChI
apa KallbIKTHIKKA OailyIaHBICTBI ©cemi, Oipak 2)-Iii JKargaira CaJbICTBIPFAHAA a3bIpaK ©Cedi, YUTKEeHI KOPBITHIHIbI
epicKe KapaMa-KapChl JKYPI'eH €Ki TOKTBIH epicTepi acep eTei.

4) CpIpTKbI OTKI3TIMITIH CBIPTHIHIA MAarHUT ©pici OoaMaiasl, ce6e0i OPTAIBIK OTKI3TIII ITEH CHIPTKBI OTKI3rill
OOMBIHIAFBI TOK THIFBI3/IBIKTAPBI, €CETl MAapThl OOibIHIIA Oip/eil OOFaHIbIKTaH, CYNEPHO3UIIMs IPUHIMIT OOHBIHILA
KOPBITBHIH/IBI OPIC KapamMa-Kapchl dKYPreH TOKTapAbIH Oip/iell MarHUT WHIYKIUSUIAPbIHBIH KOCHIHBICBIHAH KYpasia bl
J1a, epicTep KOHUbLIaIbI.

EcenTeynepai OeiiHesney HOTHKENEPI TEOPETUKANIBIK IEKTPOTEXHUKAIA KOJIIaHBLIA/IBL.

Tyiiin ce3mep: Tapaiy, Koakcwaiabl Kabeiab, MarHUT OPICIHIH HMHIYKIFCHI, CBI3BIKTAP, TYPAaKThl TOK, TOK
TBIFBI3/IBIFBI.
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PACUYET U BU3YAJIN3AIUA 11OJISI KOAKCHUAJIBHOI'O KABEJISI
IO KOTOPOMY TEYET IIOCTOSTHHBIM TOK

AnHoTanusi. B craree npuBeneHBl pacyeThl U BU3yaIM3alllsi MArHUTHOTO IOJIS1 KOAKCHaJIbHOTO Kabens, co-
CTOSALIETO U3 JIByX KOHLIEHTPUYECKUX IPOBOJHUKOB, M0 KOTOPHIM T€YET MOCTOSIHHBIA TOK, C MCIOJb30BAaHUEM Ma-
Keta npukiagHsix nporpaMM MATLAB. Beiuncienue 3aBUCHMOCTH MHAYKLMHA MAarHUTHOTO MOJISL OT PacCTOSHUS
BBIITOJTHEHO KaK BHYTPHU TaK M CHapyXXH KaOesst, a UMEHHO: 1) BHYTpH LEHTPAIBHOTO MIPOBOAHUKA OT €T0 LEHTPa J0
€ro TMOBEPXHOCTH W MPUBEICHO M300paKeHNE COOTBETCBYIOUIMX JIMHUH MArHUTHOTO TOJIS; 2) MEXIY KOHIIEHTPH-
YECKUMH MPOBOJHMKAMHU OT BHEIIHEH IMOBEPHOCTH BHYTPEHHETO IPOBOJHMKA 10 BHYTPEHHEH NMOBEPXHOCTU BHEII-
Hero MpPOBOJHKMKA 3) BHYTPHU BHELIHETrO MPOBOAHUKA 4) CHApy)KH BHEIIHEro MPOBOJAHUKA. JlaHbl M300paXKeHUs JH-
HUM MarHATHOM MHIYKLIUHM B 3aBHCUMOCTH OT YKa3aHHBIX PAacCTOSHUM. JIMHMM MarHUTHOW MO M300pa)KeHBI B
NpoeKuur Ha 1iockocts X-Y. ITnoTHOCTh M300pa)KEHHBIX JMHUH MarHUTHOTO TIOJISL MOJHOCTBIO COTJIACyeTcs C
BBIYMCIIEHHBIMHM 3HAYEHUSIMH MarHUTHOW MHAYKIMK B paccMaTpuBaeMoil obnacTu ee m3MeHeHus. [lokasaHo, uTo
MarHuTHOE I10JIe CHApY>KU KaOellsi paBHO HYJIIO.

PesynbraThl BH3yaqu3alMM M PAacuyeTOB MAaruTHOTO IOJSI KOAKCHAIBbHOTO Kalellsi MOXKHO HCIIOJb30BaTh B
TEOPETHUYECKOHN IIEKTPOTEXHHUKE.

Ki1roueBble cj10Ba: KOAaKCHAIBHBIA KaOenb, MArHUTHAS HMHAYKIWSA, IMHUHA MarHUTHOTO TOJIA, TIOCTOSIHHBIH TOK,
IUTOTHOCTH TOKA.
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For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmiieHHs cTaTbU Ui MyOJIMKALUK B )KypHaJle CMOTPETh Ha CalTe:

www:nauka-nanrk.kz

ISSN 2518-170X (Online), ISSN 2224-5278 (Print)

http://geolog-technical.kz/index.php/kz/
Bepctka /. H. Kankabexogoii

IToanucano B neuats 23.11.2018.
®dopmar 70x881/8. Bymara odeernas. [leaars — puzorpad.
14,7 n.n. Tupax 300. 3aka3 6.

Hayuonanvnas akademus nayx PK
050010, Anmamur, ya. [llesuenko 28, m. 272-13-19, 272-13-18



