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XAPATBIJIbICTAHY FblJIbIMOAPLI ECTECTBEHHbIE HAYKU
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SOLUTION OF THE NEUMANN PROBLEM AND MIXED PROBLEMS BASED
ON THE HELMHOLTZ EQUATION USING MONTE CARLO METHODS

Abstract

In this article, we consider the solution of the Neumann problem and mixed
problems posed in the Helmholtz equation using Monte Carlo methods. The
Neumann problem is a boundary value problem represented by differential
equations with boundary conditions (also called second-order boundary conditions)
given by the derivative of the unknown function on the boundary of the domain. To
achieve the goals set, Markov chains were constructed and the Neumann problem
was solved using the "boundary walk" and "sphere walk" algorithms. In cases where
the boundary condition is given in the form of a derivative of the sought-after
function with respect to the external normal vector pointing towards the boundary,
a mixed problem arises. It is evident that the solution of integral equations using the
Monte Carlo method is closely related to the simulation of a Markov chain, and the
number of final transitions should be interrupted with a probability of one. It is
crucial that the mathematical expectation of M(N) is finite.

Key words: Neumann problem, Helmholtz equation, Dirichlet conditions,
Monte Carlo methods, distribution of random variables, "floating random walk",
"boundary random walk", transition probability, integral equation.

1 Introduction

There are many computational mathematics problems whose unknown quantities are random.
A mathematical model of the problem is constructed by exchanging their statistical characteristics for
a random process with the unknown quantities. Multiple observations of the random process are
conducted, and its process parameters are calculated. The obtained data are subject to statistical
analysis and represent the solution to the problem.

Estimates of the sought-after quantity are statistically derived and consist of possible numbers.
Random tests are actually replaced by the results obtained over random numbers as a result of some
calculations.

To obtain an accurate estimate of the desired value, it is necessary to conduct a large number
of individual cases and statistical analyses. Therefore, due to the development of computer
technology, the Monte Carlo method has become widely used in recent years.

Let's focus on some of the challenges that arise when applying this method. We need an appro-
priate price for the quantity we are seeking, rather than just any price, which means a low price.
Achieving this result may not be as straightforward as it seems. The accuracy of the probability model
used in the creation of the model plays a crucial role (similar models are commonly used in various
applications).

The next important point is the modeling of random variables with a given distribution. As a
rule, the values of random numbers of one or more independent numbers are constructed in this way
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of modeling. The numbers selected in this way are called "pseudo-random™ and are checked by
statistical tests, solutions of typical problems.

2 Materials and Methods

Monte Carlo method (random test method) is a set of methods that allow you to find solutions
to mathematical or physical problems using multiple random tests. The Monte Carlo method is also
a problem-solving method used to approximate probabilities. This method uses random variables to
generate results that are known from multiple trial runs, which are called simulations. Monte Carlo
methods are used to conduct statistical sampling experiments and provide approximate solutions to
various mathematical problems. They allow for the free definition of these problems during statistical
modeling. Statistical modeling, like any other method, is defined in very general terms. A sequence
of random numbers is used to perform numerical modeling arbitrarily.

3-4 Results and Discussion

Neumann problem for the Helmholtz equation.

For complex mathematical models, it is not easy to find analytical solutions, it can even be
said that this is a rare case. Therefore, among the mathematical methods for such models, it is
advisable to use numerical methods for solving problems. These methods allow you to optimally
achieve the qualitative and quantitative characteristics of the processes or phenomena under study.

The Neumann problem, or the so-called second boundary value problem, is one of the
boundary value problems set for differential equations with a separate second-order derivative. The
Neumann problem is applied in the simplest case (for the Laplace equation in the autonomous case)
to find the solution of the normal derivative given on the boundary of this domain in a specific
domain. Let's move on to the formulation of the Neumann problem in our current situation:

Ipxt) | 0*p(x, t)

xAp(x.t) = P Tz p(x,t) =a(x), t=0,
ap(x,t) dp(x, 1)
Framnb b(x), t=0, Er p2(x,t), x€0Qx[0,T]

After approximation, the variable is expressed only in time t as:
Ap™H(x) — ap™ Tt (x) = [ ().
Then

AT+ T n AT + 271 n At
%= t2x fre) = - At2x p () + At2x

Initial and boundary conditions
p°(x) = a(x), x €Q

p'(x) —p°(x)

p" ().

- = b(x), x €N
a n+1
r;n =pi*tt(x), «x€q

The above problem is for a fixed time layern = 0,1, ..., N — 1
Consider the following problem in the following free three-dimensional space QcR3with
boundary 0Q:

Au—cu=—-f(x),x €N (D
% = @(x),x € 0Q (2)
Here f(x) and ¢(x) are given functions, 7 is the inward normal of the boundary 0Q,
A= :—J; + % + aa—ng is the Laplace operator, and ¢ > 0 is a constant.

We define the e-boundary 9Q, of the domain Q: 0Q, = {x € Q'; d(x) < €},
Here d(x) is the distance from the point x of the domain Q to the boundary 91).
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Equations (1)-(2) are solved using the "walk on spheres™ algorithm, as is the Dirichlet problem
posed in the Helmholtz equation [1-2]. When a "particle" reaches the boundary ¢ (€ is the region of
the boundary 0Q,,0Q, = {€ Q; d(x) < &}, dx is the distance from the point x to the boundary 0Q)
in the region Q, the chain is not interrupted, and the previous point will be visible; any "particle"
reaching the boundary 6Q moves toward it along the normal, and the "weight" of the boundary,
proportional to ¢(x), will be taken into account during mapping.

If the derivative of the normal in the domain 0Q (¢(x)=0 is a bounded surface) is zero, then
the boundary is called an exponential boundary. Even for ¢(x)#0, the boundary is said to be
exponential, but the "weight™ of the boundary is taken into account [3].

When even a single ¢ is reached in the domain €, the chain can be broken.

Taking into account the work [1], problem (1)-(2) can be written as follows

u(x) = j k(Ce, xDulx)dx" + g(x) 3)
)
! d\/E ! — !
Here, k(x,x") = s 6,(x"),x €0Q,and k(x,x") =0,x € Q,.

_ L oshlacpex"Ve] oo N
glx) = y= fvd PR f(x"Ndx',x € 0Q, and k(x,x") = 0,x01,.

&, (x") is the total density corresponding to a uniform distribution in the sphere S(x), d is the
radius of the sphere V; centered at x. It is known that the condition

1K 11y < 1 )

is satisfied in the integral equation (3)

Here, k is the integration operator for the kernel K.

Since the Neumann series for integral equation (3) is convergent, the Monte Carlo method is
applicable.

To estimate the solution to integral equation (3), we simulate the Markov chain using the
"walk on spheres" algorithm.

Let p, be the probability of a Markov chain break, p, > 0. This means that the final step of
the Markov chain is interrupted in the domain Q.

For estimation, we can use g(x):
1

1 da
Y(x, p, w) =ﬁ<ﬁ—m)f(x+f)w) ©)
Here, o is a random isotropic vector.
To solve equations (1)-(2), the following estimates are used:

& = P (xo, Po, o) + Xn=1 Qunt (X, Py, W) (6)
N is a random vector in the last case of the Markov chain. Estimate (6) of equations (1)-(2) is

the estimate of the equations at point x,,.
This scheme is defined by the formulas:

di—lv C
= 1, . = P —’
QO Ql Ql 1 Sh(di_l\/E)
When the chain reaches the boundary dQ,, a "weight" equal to ¢ (x,) is added to the counter,

xy being the boundary point 9.
The average step lin the "floating random walking" until & reaches the boundary dQ, is limited

by the number [ < 2 R";ﬂ , Where R, 1S the area of the largest sphere Q [3-4].
The g-error selected based on [5] is estimated as follows:

dl-d(xl-),i = 1, vee g

P(e < |e|) = erf |£|‘/; ,

g

Here ¢ is the selected error, N is the number of trajectories, and o is the standard deviation.
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The table below (Table 1) shows the error in the numerical method when ¢ = 0,05 for
N=10000 with a probability of 0,8.

Table 1 — Error Table

X y z U U Omnbxka
0,5 0,5 0,5 0,1875 0,1870 0,0082
0,3 0,5 0,7 0,3107 0,311 0,0090
0,8 0,1 0,2 0,4113 0,4108 0,0081
0,9 0,8 0,7 1,3058 1,3050 0,0085

Here U is the exact solution, Uy is the estimate of this solution.
A mixed problem based on the Helmholtz equation
Now let's consider the following type of mathematical formulation for a mixed problem:

op(x,t) 0%p(x, t)

xAp(x,t) = 5% +7 FYER p(x,t) = a(x), t=20
op(x,t) B op(x,t)
Fra b(x), t=0, Er p2(x,t), X €002 x[0,T]

ap(x,t)
ap(x,t) + By pa p3(x,t), x €00 x[0,T]

After approximation, the time-only variable t is represented as:
Ap™H(x) — ap™t(x) = ().

Then
At+ 7 At + 21 At
— n — n n-1
% 2x fre) Azx P () + N LA
Initial and boundary conditions
Ix) —p°(x
p° = a(x), x €, p()ATp()=b(x), X €N

6;;7:1 — p51+1(x), x € _Q, alpn+1(x) + ,31?9"“(96) — pgl+1(x)' x € !28

In an elastic porous medium, a filtration model based on a simple non-uniform law is
considered.
In this model, the relaxation law of the filtration kernel F(t) and the compression law ®(t)

exist as shown below:
u t
F(t) = E{t + (TW — Tp) ll — exp <— T—)l}n(t),

14
®(t) = poPn(t)
and the model under consideration can be completely described using the following system of
equations:

A<+ a7”)—‘7(+ ap) 7
XENP T ) T \P T Twy; @
i d( + ap)—*+ ow 8
p TP Ty ) T W T e ®)

where p is the viscosity of the fluid, k is the permeability coefficient, t is time, tw and t, are some
positive constant of time uniformity, n(t) is the Heaviside function,
1 opu t>0

1
n() = > Tpu t=0
O mpu t<O0
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po is the density of the fluid in unthickened layered conditions, B is the elasticity coefficient of the
layer, y = %is the piezoconductivity coefficient of the layer, A is the Laplace operator, p(t, x) is the
pressure, w(t, x) is the filtration velocity vector [1].

For the boundary pressure 0Q in a bounded domain 2 € R3, we consider p(t,x)- for the
following initial-boundary value problem:

A( + ap) =0 ( + ap) 9
xAptmpor) =5 P HTwg) 9)
p(0,x) =0, (10)

ap(t,
ap(t,x) +b p(gﬁx) =@(t,x),0<t<T,x €00 (1D

a and b are given constants, ¢(t, x) is a given function.
The nextstepist = % , t, =mm,m=20,1,...,M for 0 < t < T only with respect to the time

variable, we discretize (9) and (11). We denote p(t,,,, x) = p™(x), x € 0. For adomain £2 € R3 and
for time layers t, = tm,m = 0,1, ..., M, after simple transformations for the Helmholtz equation for
pressure, we obtain the following difference mixed problem:

Ap™H(x) — ep™ (%) = f(p™ (), p™ (1), Ap™ M (X)), x € 0,

m=01,..,M—1 (12)
ap™(x) + b ap;"ﬁ(x) ™ (x),x€d,m=01,... M (13)
2T, + 7T
c =m,c >0,7y>0,7,>0,x=0,7>0,R =)((Tp’[+ 2),
FE™ 00,9100, Ap™ () = = p(x) + L)

T, T
+ X—; Ap™ 1(x).

Monte Carlo "Walk on Spheres" Algorithms.

Problem (12)-(13) for the Helmholtz equation is solved as for the Dirichlet problem using the
"Walk on Spheres™ algorithm [2-3]. However, the boundary is considered partially absorbing and
partially reflecting. When the "particle" reaches the boundary ¢ (¢ is the region of the boundary [
an,, [00, ={x € N; d(x) < €},dx is the distance from the point x to the boundary 9.2) in the

|¢/plry

1+|%/y Iry
, upon reaching the boundary 0.2 the "particles” move towards

region (2 it is absorbed with the probability and in the direction of the internal norm affects

1
1+|%/y |
it in the direction of the normal. Here r; is the radius of the sphere when the "particles™ reach the
boundary, € is the boundary, i.e. the location of the "particle" in the region oc and the neighborhood
of the point. In absorption and reflection, the “weight” of the boundary is taken into account,
proportional to ¢ (x)/a and ¢(x)/b, respectively [4-6].

The grid walk algorithm of Monte Carlo methods.

Let e; be a unit coordinate vector in the direction of the i -th coordinate, and h be the grid
spacing. Let Hy denote the R® difference grid. More precisely, if I, [, 15 are integers, then x € H,.
Then we define

the point with the probability

% = Z ehl; Q= Hy 00,00, = (H, — 00,)

l
Most of the points are in the coordinate direction H;, — d£2;, or at a distance of one node along
the diagonal £2;,,. Next, based on [7], we approximate the region 2 and equations (12)-(13) by
differential operators and determine the probability of passing one step of a certain Markov chain on
1,,. We denote this chain by &, and the probability of passing it is determined through the coefficients
97
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of the difference equation. Next, we find that the chain stops at the first contact with .2;,. To complete
the construction of the chain (12)-(13), it is necessary to discretize the boundary position (13). To do
this, we set the following conditions:

p(x +eh) —p(x)

, erepc¢, = 0,x € 002

Prxpy (X) = h (14)
p(x) —p(x — e;h))/h,erep c, < 0,x € 012
¢,(x) are given bounded continuous functions.
We define |é(x)| = ¥3_, |, (x)| and the transition probabilities to 9.0%
p"(x,x + e;h) = G () (15)
e | eCol”
So this is
C(y)h
Ex[57}11+1 - frilllfn y € 6[)2] ( )l (16)
This means that the view from the point y € 025 goes in the direction of ¢(y).
So, we have created a Markov chain. It is visible on 922 and stops on .27,
Now let's return to the full discretization of equation (13). If we assume
as h - 0, we have sup,Ar"(x) = sup, —— o ( 5~
In this case, the solution p;, (x) of the full final equation is determined by the formula:
pu(x) = exp(—cAr"(x)) [Expn(€R) + FGOAT™ ()] x € 0. (17)

To find x € QF, we construct an approximation. Approximating equation (12) gives us

Pr(®) = i P"(x,x £ eih)pa(x £ eih) + 7250+ 2py (), x € 90} (18)
We denote
du"(x) = m ydpt = dut (68 ) agn (§1') pn = tn—y + dpg_, 15 = 0.
Consider the following approximation:
pr(0) = (14 a-du(0) [Expn (&) — 0 () - dp ()], (19)
pu(x) = exp(a- dut(x)) [Exph(f{‘) — () - dp"(x)] (20)

—exp(a-du(x)
pu(x) = exp(a- du(x) ) Expi (1) — (_ )fp(x). 2D

As h—0, if du"*(x) - 0, 70 x € 02, uniformly over the entire region.

For all equations (19)-(21), transition probabilities can be used, since the condition inf é(x) >
0 is satisfied only when located on d03. If this condition is not satisfied, then (21) must be applied,
since in this case Ar™(x) - 0 in x as h — 0 holds. Simultaneously, an absorbing and reflecting
boundary can be processed if, in the Dirichlet condition, (x) = ad2, and a = ‘p(x) , replacing é(x) =

0, we use (21). For simplicity, we use (20) and assume that é?fz |é(x)] > 0.
X R

Consider the Dirichlet boundary conditions:
p(x) =a,x € ANt (22)
Equations (17), (20), and (22) constitute a discretization of (22)-(23). Approximation (20)
should be chosen only to simplify the notation.
Now we define

Al =TTy exp (—c(eM)artg, (61, Cit = Mg exp(a(eM)dul’), Df = Af-Ch.
Therefore, if
N, = mm{n Eheon }
08
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then
Np—1

pnCO) = Bl ) DIF (61 la, (51) + DR, aa(sh,) +
i=0
Np—1

+ > Dlg(er)dul] (23)
i=0

Equations (17), (20) are the only solution to (22).

To illustrate the algorithm, we consider a two-dimensional problem in a single square. We
approximate it using the finite difference method with a step size h for constant x and y [7-10].

We demonstrate a method for constructing an approximation solution to a Markov chain using
the grid walk algorithm of Monte Carlo methods.

Let (i,j) be a node in the flow. The chain starts at node (i,j) and with probability
pi, (i = 1,2, ...,8)p_ moves from this node to one of the neighboring groups as follows:

G,j—D,0G+1,j-1D,G-1,)>G-1j+1),3Gj+1),@G+1,j+1)

For now, we can assume that

8
1
pi=g .= 1,2,---,8,Zpl- -1,
i=1

If a node is a boundary node and the transition to a neighboring boundary group is reproduced,
then the probability of transition to this boundary node must be reproduced again. Let P, (1) be the
probability of transition to a boundary node, P;_;, be the probability of going beyond the boundary,
and P,;,_;, be the probability of "absorption” of particles at the boundary. If the probability of reaching
the boundary is played out, then the "particles” upon reaching the boundary can be absorbed by
probability P,;,_, and reflected by probability P_, at the boundary. Further, if the "particles” have
influence, then the process of "walking along the grid" continues; if the "particles™ are absorbed at
the boundary, the chain is broken. And if the probability of transition to the boundary group P, (1)
"does not play out”, then we continue simulating the sequence from this boundary node. If the
probability of reflection from the boundary is played out, then the "particles" are reflected at the front
node. The "weight" of the nodes is calculated along the chain. Upon reaching the boundary (after
absorbing "particles" at the boundary), the boundary value is taken into account [7-9].

Theorems on the dispersion of the constructed estimates are easy to prove. Moreover, there is
an explicit expression for the dispersion of prices [11-14]. The "grid walk" algorithm, which describes
the incompatibility of estimates, is embedded within the Neumann-Ulam framework.

5 Conclusions

The process of "wandering through the spheres™ is considered, and a general scheme for
solving integral equations using Monte Carlo methods is selected. The principle of applying Monte
Carlo methods to solving Neumann problems and mixed problems posed in the Helmholtz equation
is discussed in detail. Various features of applying Monte Carlo methods to solving integral equations
are also considered.
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TACTAHOB, M .T ., )KAPJII)IFACO?A, 2.3. .

TEJBMI'OJIbL] TEHAEYIHE KOUBIJIFAH HEUMAH K9HE APAJIAC ECEIITEPIH MOHTE-
KAPJIO 9AICTEPIMEH HIBIFAPY

byn ocymvicma 6i3 Monme-Kapno a0icmepin Konoana omwipwin, Hetiman macenecin scone I envm-
201bYy menoeyinde Koubliean apanac ecenmepoi uteutyoi Kapacmoipamolz. Hetiman ecebi-oyn atimax weka-
pacviHoassl benzicis QYHKYUAHLIY MYbIHObICHIMEH Depileer WeKapanvblk wapmmapsl 6ap oudgepenyuanoviy
menOeyiepMet (eKiHui pemmi ueKkapaiblk wapmmap oen me amanadvl) YColHbLI2aH uiemki ecen. benzcinenzen
Mmakcammapeaa dicemy yuin Mapkoe mizbexmepi canvinovl dicone Hetimannviy minoemi "wiexapanol xesy"
acone "cipepanvt xesy" aneopummoepin Konoamy apxvinel wewindi. llexapanvlx wapm wexapaza 6a2vim-
MANean HOPMAHBIY CHIPMKbL BEKMOPbLIHA KAMbICIbL KAJNCemmi (yHKYUAHbIY MYbIHObICL peminde OepiieeH
Jlcazoaiinapoa apanac mancweipma nauda d6onaovl. Monme-Kapno a0icin Konoana omulpuln, UHmMe2paniovlk
menoeynepoi wewy Mapros mizbecin MoodenvoeymeH moidbl3 OAIAHBICIbI eKEeHI aHbIK, all COHEbL AYbICYIAD
camvl 0ip vIkMumanovikner y3inyi kepex. M(N) mamemamuxaneix Kymyoiy axulp/ibl 001yl 6mMe MAHbI30bL.

Tyiiinoi cezoep: Heiiman ecebi, I envmeonvy menoeyi, Jupuxie wapmmapol, Monme-Kapio adicmepi,
Ke30elicoK uwamanrapoviy mapanyel, "cpepanap botvinua cepyendey”, "wexapada cepyenoey”, ayvicy vikmu-
MANObIEbl, UHMESPANObIK MEeHOeY.

TACTAHOB, M.I'., ’KAPJIBITACOBA, 2.3.

PEIIEHUE 3AJIAUA HEWMMAHA W CMEIIAHHBIX 3AJIAY, TTOCTABJIEHHBIX HA
YPABHEHUE I'EJBbMI'OJIBIIA METOJAMUW MOHTE-KAPJIO

B smotii pabome mui paccmampusaem pewenue 3a0ayu Helimana u cMEwanuvix 3a0ay, NOCMAas1eHHblX
6 ypasuenuu I envbmeonvya, ¢ ucnonvsosanuem memooose Monme-Kapno. 3adaua Helimana — smo xpaesas 3a-
daua, npedcmagneHnas Ough@epeHyuarbHbIMU YyPAGHEHUAMU ¢ SPAHUYHBIMU YCI0BUAMU (TNAKIHCE HA3bIBAEMbI-
MU 2PAHUMHBIMU YCTIOBUSMU 8MOPO20 NOPSOKA), 3A0AHHBIMU NPOU3B00HOT OM HEU38eCMHOU (DYHKYUU HA 2pa-
Huye ooracmu. J{ns 0ocmudicenus nocmasienuslx yeael oviiu nocmpoenvl yenu Maprosa u pewtena 3adaia
Hetimana ¢ ucnonvzosanuem anzopummos <OIysHCOaHUs RO SPpanuyam» u <Orysicoanus no cgpepam». B mex
CAYUASIX, KO20A 2PAHUYHOE YCA08UE 3A0AHO0 8 8UOE NPOU3BOOHOU UCKOMOU YHKYUU OMHOCUMENbHO GHEUHE20
6EKMOPA HOPMANY, HANPABNIEHHO20 K Zpanuye, 603HUKaem cmewiannas sadaua. OueguoHo, umo peuieHue
UHMESPANbHLIX YPAGHEHUL ¢ UCnonb3osanuem memooa Moume-Kapio mecHo c6s13ano ¢ Mooeruposanuem
yenu Mapkosa, u YUCi0 KOHEUHbIX NePexo0008 OOJINHCHO ObIMb NPEPEAHO C BEPOSIMHOCIBIO, PAGHOU eOUHUYE.
Ouensv sasicrno, ymobwvl mamemamuyeckoe odicuoanue M(N) b6vL10 KoHeuHbIM.

Knroueswle cnosa: 3a0aua Hetimana, ypasnenue I envmeonvya, ycrosus [upuxie, memoost Moume-
Kapno, pacnpedenenue cryyaiinvix eenudun, <onyacoanue no cghepam», <Oaysicoanue no SpaHuyam», 6eposim-
HOCMb nepexood, UHme2panibHoe ypagHeHue.
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CALCULATION OF PARAMETER-DEPENDENT INTEGRAILS
BY MONTE-CARLO METHODS

Abstract

The article explores the application of the Monte Carlo method to numerical
integration problems. It provides a detailed algorithm for calculating parameter-
dependent integrals and presents an example demonstrating the method usage. This
method allows for the efficient calculation of “corrections” rather than the entire
problem. Additionally, reducing the variance can be crucial. To conduct numerical
experiments, a program code was written in DEV C++ for calculating parameter-
dependent integrals. Quantitative experiments have demonstrated the effectiveness
of the obtained estimates.

Keywords: Monte Carlo methods, parameter-dependent integrals, error
estimation, independent random points, reliable probability.

1 Introduction

The Monte Carlo method is a mathematical technique that can be used to estimate the possible
outcomes of an unknown event. It is sometimes referred to as repeated probability simulation. This
method was developed to improve decision-making in uncertain situations. The Monte Carlo
simulation method is used in risk assessment to predict sales, stock prices, artificial intelligence,
project management, and other practical applications.
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ABTOPJIAPIbIH HASAPBLIHA UHPOPMALINA 41151 ABTOPOB

ABTOPJIAP/IBIH HA3APBIHA

«KMIINU Kapmipickl» KypHaJIbl TENaroruka, oleyMETTIK-TYMaHHUTAPNBIK, (U3HKa-
MaTEMaTHKANbIK, TEXHUKAJbIK, OWOJIOTUSAIBIK, XUMHSUIBIK-TEXHOJOTUSIIBIK, 3KOHOMHKAJIBIK
FBUIBIMJIAD JKOHE DKOJIOTHS, XaJbIKapajblK OaimanpicTap cajanmapbl Oo#bIHIIA  OypBIH
xKapusutaHOaFraH ©3€KTi 13/ICHIC HOTHKENEepl Typalibl MaKajlaaap/bl JKapusaaiabl.

Pepaknusiiplk anka MylIuenepi KypHal MaTepHalIapblHbIH Ma3MYHBIHA CHIH-TIIKIp Olaip-
TeHHEH KeHliH OachbulbIMFa YCBIHY IIemiMi InbiFapeiiaasl.  KaOwbuimanOaraH —Makaamgapibl
PEMAKIUSUITBIK aTKa MYIIeNepl KalTa KapacThIpMaiIbl.

MakaJjiajap Ka3ak, OpbIC ’KoHe aFbUIIIBIH TUIIePiHae KapusiJIaHAAbI.

KypHai >xpu1 6apbICBIHAA TOPT PET HIBIFAPbUIABI (KaHTap, CAYIp, MILIAE, Ka3aH).

«Kasznomra» AK-HBIH Ke3 KenreH OemiMiHIE >KypHaJIFa >Ka3bUly MYMKIHJIT KapacThl-
poutFaH. JKa3puieiM uHzEKcl 74081.

YokpIMaa JKOFapbl OUTIKTI peJakTopiap Kypambl KYMBIC iCTedi, OapiblK Makajaiap
capanTaMalblK TalJaylaH KoHE pENaKIUsUTBIK OHJACYACH OTeli, COHJai-aKk IularuarTaH
Tekcepiieni. MakamaHbl JKapusjiay Typaidbl TYNKUTIKTI MMMl PENaKIUsIbIK ajdka pereH3us
KOPBITBIH/IBICBIHA COWKeC KaObUIIaiabl.

Makananap keneci 6eaiMaep OONBIHIIIA TONTACTHIPHLIAB:

o binim Gepy;

o ['yMaHUTapIBIK FRUIBIMIAD KOHE OHED;

o JXaparbuibicTaHy FEUIBIMAAPHI,

o VHXUHUPUHT KOHE TEXHOJIOTHUsIIAp;

o OJICYMETTIK FBUIBIMIAP

MakaJiara KoibLIATBIH TaJaNTap:

MoTiHHIH KeJieMi €e3 apalbIKTapbl MeH cintemenepai kKoca anrapaa 15000-nan 60000
tanOara neitin 6omysl KaxeT (0,3-ten 1,5 Gacnanblk mapakka AeiiH, sFHu 5—24 6eT).

MoTinHiH paciMaesyiHe KONBLIATHIH TEXHUKAJIBIK TAJANTAP:

Kapim — Times New Roman, exmemi — 12, MOTIHHIH TypalaHybl — OETTiH €Hi OOMBIHIIIA.

XKuexrepi: 6apIbIK KaFbIHAaH 2 CM.

JKonapanbsik naTEpBaN: OIpIIiK.

Aob3arTap apanblFbl «AJIBIHIAY» — KOK, «Keiin» — KOK.

Aszart xomn— 1,25 cMm.

Morin: napakra 6ip OaraHa.

MakanaHblH OacKbl O€Ti Kelleci akmaparTapabl KaMTYbl KaXeT:

1. OO0X koobl. BeTTiH con xarblHa KaJIBIH KApIINIEeH >Ka3bUlagbl. ABTOPJIBIK MaTepuajra
O0X koIpIH MBIHA CiITEMe apKbUIbI airyFa Oosassl: http://teacode.com/online/udc/.

2. Aemopowviy amvi-dconi. beTTiH OH karbiHa KaiublH KapinmneH OOXK konprHaH Oip TapMmak
TOMEH >Ka3bLIaJIbI.

3. Aemopnap mypanvl axnapam. bBeTTiH OH >XaFblHa KeJiOey opiNTepMEH >Ka3bLIaJbl:
aBTOPBIH FBUIBIMU JIOPEKEC, FEUIBIMU aTaFbl, KbI3MET1, KbI3MET OPHBI, KaTaChl, MEMJICKETI.

4. Maxana amayul. beTTiH opTachkiHaa 6ac opiNTepMEH KOHE KaJIbIH KapiMnmeH jKa3bliajbl.

5. Maxkana myiini. «Tyiiay ce3i (opbic. «AHHOTaNUs», arbUIml. «Abstracty) OerTiH
opTachIHAa KaJIbIH KapilmeH Makajia aTayblHaH Oip TapMak TOMEH »Ka3bulajapl. TYHiH MakKajgaHbIH
JKapUsUTaHATBIH TUTIHAE *Ka3bliaabel. TyHiH MOTIHI: ce3 apanbIKTapbiH Koca ainranaa 500-800 tanba,
MOTIHHIH TypajlaHybl — OETTIH €Hl OOMBIHIIA, IIETIHIC — OH YKOHE COJI JKaKTaH 2 cM, a3at xoj— 1,25
cM. Makana TimiHAe JXKa3bUIFaH TYWIHAI Makajia TiTiHAE JXKa3bUIFaH TYNKI TYWIHMEH (pe3ioMe)
ayBICTBIPY MYMKIHJIIT1 KapacThIPBIJIFaH.

6. Makananviy mynki myuini. Makana >kapusilaHaTbIH TUIeH OeJieK, Makaia aTaybIHbIH
aylapMachbIMEH €Ki TiIAe »as3puiaapl. Tymki TYHIH MOTIHI: KenOey opinTepMeH omelOuerTep
Ti3iMiHEH KeWiH |1 TapMmak TeMEH »a3blIajibl, ce3 apajbIKTapblH Koca amraHaa 500-800 TanOa,
MOTIHHIH TypalaHybl — O€TTiH eHl 0oibIHIIA, a3aT koia— 1,25 cm.
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7. Kinm ce30ep (5—8 ce3 xoHe/HeMece ce3 Tipkeci). KinT cesmep yur Tinme coKeciHIie
«Tyiiin» xone «Tymki TyHiHHEH» TeMeH >ka3buanbl. «Kint cesmep» Tipkeci (opsic. «KitoueBbie
cltoBay, arbuIm. «Key words»): KaibslH opinTepMeH, OSTTIH COJ JKarbIHa jKa3bUIafbl, MICTIHIC — OH
&KOHE coJl kakTaH 2 cM, «KinT cesznep» TipkeciHeH KeiiH KOC HYKTe KOWBLIAAbI, apbl Kapail KiiT
ce3Jep Ka3bLIaIbl.

8. Hezizei maomin keneci OexiMIepacH Typaabl:

1) Kipicne (opbic. — Beenenue, arputmr. — Introduction).

2) Mamepuanoap scane adicmep (opbic. — Marepuanbsl u MeToabl, arsurm. — Materials and
methods).

3) Homuoicenep (opwic. — PesynbraTsl, arputil. — Results).

4) Tanxwvinay (opwic. — O6cyxaenue, arsutm. — Discussion).

5) Kopwimuinowt (opbic. — BeiBojpl, arsutin. — Conclusions).

6) Pusawwinwix 6i10ipy (opbic. — bnaromapHocTw, arsuiin. — Appreciation).

3 orcone 4 6onimoep OIPIKTIpiITyl MyMKiH, 6 O6JliM — KOKETTUIIK TybIHAAFaH jKafaiiaa raHa
Ka3bUIaIbL.

Maxkana 6enimoepi nHeMipnenyi tuic. Canaapaan KeiiH HyKTe KoWbuiMaiinel. bemiM arayna-
PBIHBIH Ka3bUTybl: Kapin— Times New Roman, enmemi — 12, KaiblH KapilmeH, TypajlaHybl— O€TTIH
COJI JKaFbIH/IA.

Moringe Oenrini Oip TapMaKThl HeMece Ti3iMIi1 Oenriieyne apad canaapbl KOJIIaHbUIAbL.

9. Ooebuemmep mizimi (opsic. — Cnucok aumepamypel, arsiai. — References). Onebuerrep
Ti3iMI MakalafaH KeWiH XKa3bUlafbl. «OAeOUETTep Ti3iMi» TIPKECIKAIBIH KapilmeH Ka3bUlaibl,
Kapin exmemi — 12, merinic — 1,25 cm.

Jlepekke3aep Typasibl aKmapaTThl MOTIHIE NEPEKKO3epre CUITEMEHIH jKacalmy peri OOWbIH-
1a OpHAJACTBIPHIN, apad caHmapbiMeH HeMipiey KaxeT. CaHmapaaH KeiiH HYKTE KOWBUIMAubl.
Mpudr enmemi — 11, merinic — 1,25 cm.

Konpaneuiran Jepekkesaepre ciaTeMernep TIK JKaKHMIAHBIH IMIHIAE KEeNTIpUIreHi ad3all.
bubnmorpadusansik xa3y TYMHYCKa TUTIHAE OpbIHIAIAIbI.

Kimanmapowiy MIBIFBIC TEPEKTEPIHIH Ka3bLIy TOPTIOi: aBTOPABIH (aBTOpPJAPABIH) TETi, aThI-
KOHIHIH 0AaCKBI OpINTEPi, KITANTHIH aThl, KapUSJIAHFaH OPHBI, OACBUIBIMBI, MIBIKKAH JKBUIBI, OETTEep.
Meicanbr:CemenoB B.B. ®uniocodust: uror teicsuenernii. dunmocodcekas neuxonorust. — [lymmHo:
ITHIT PAH, 2000. — b. 60-65.

KypHan, mep3imoi O6acvlibimMOapObly TIBIFBIC JEPEKTEPIHIH Ka3bUly TOPTiOl: aBTOPABIH
(aBTOpIApABIH) TEri, aThI-KOHIHIH OacKbl pinTepi, Makajga aTaysbl, KypHaJ aTaybl, KbUIbI, Oackl-
IeIM HeMipi, O0erTep. Muicansl: ['omyOkoB E.Il. MapkeTHHT Kak KOHIIETIUS PHIHOYHOTO YyIpaBlie-
Hus // Mapketunr B Poccun u 3a pyoexom. — 2001, — Ne 1. — b. 8§9-104.

JKunakmapOwsiy MBIFBIC AEPEKTEPIHIH Ka3bLTy TOPTiOl: aBTOPBIH (aBTOpPIAPABIH) TET1, aThI-
KOHIHIH 0acKbl opinTepi, Makasa aTaybl, )KHHAK aTaybl, 0ACBLIBIM JKbUIbI, OeTTep. MbIcalibl: 3UMHUH
AWM. BnusHue coctaBa TOIUIMBHBIX AMYJIbCH Ha KOHIICHTPAIMIO OKCHJIOB a30Ta WU CEpPhl B
BBIOpOCAX MPOMBIIIIEHHBIX KOTEIBHBIX // DKOIOTUYECKas 3alliTa TOPOIOB: T€3. HOKJ. HAy4.-TeXH.
koH(}. — M.: Hayka, 1996. — b. 77-79.

Dnexmponowix pecypcmapOovly MBIFBIC JEPEKTEPiHIH Ka3bUTy TOPTiOi: MaKaia araysl, aBTOP
TypaJibl aKnapaT, MaKaJIaHBIH IIBIFY OPHBI, Mep3iMi, COHBIMEH KaTap, aKMapaTThIK TaChIMaJIayIIlbl,
KYHEIIK Tajanrtap, FalaMTOp pecypcTapbiH KOJIJIaHy MYMKIHIIKTepi (XyI0’KECTBEHHAs! YHIMKIIO-
neus 3apy0e HOTO KJIACCHUYECKOTO MCKYCCTBA [ DJIEKTPOHHBIN pecypc]. — DIEKTPOH. TEKCTOBEHIE,
rpad., 3B. 1aH. U npukiagHas mnporp. (546 MO). — M.: bonbmas Poc. sanukn. [u ap.], 1996. - 1
anekTpoH. onT. auck (CD-ROM) + pyk. ITonb3oBatens (1 €.). — Cucrem. tpeboBanus: 1K 486 mnmu
Beime; 8 Mo O3VY; Windows 95 umu HoBee; SVGA 32768 u 6onee 18.; 640x480; 4x CD-ROM
auckoBoma; 16 OuT. 3B. Kapra; mbimb; Faulkner, A., Thomas, P. IIpoBoaumbie MOIb30BATEISIMU
MCCIICIOBAHMS U JloKa3aTelabHass MeauiuHa [DneKTpoHHbIH pecypc] / O630p coBpeMEeHHO Icu-
XMATPHHU: IIEKTPOHHBIHN )KypHail. — 2002. — Beim. 16. — Pesxxum qoctyma: http://www.psyobsor.org).
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10. Kecmenepoi scacay. Opbip KeCTeHIH pETTIK HOMIpi MeH aTtaybl Oosrybl mapt. Kecre
HOMIpi oHE aTaybl KECTEHIH OFaphl jKaFblHa OpHAJACThIpbUIaAbl. Kenbey apinTepMeH ka3bUiFraH
«Kecme 1» («Tabnuya 1», «Table 1») ce3iHeH KeiiH CHI3BIKIIA KOWBLIBIN, KECTE aTaybl KaJIbIIThI
opinTepMeH Ka3bUIafibl, TypajaHybl — OTTIH opTacklHAa, WpU@T emmeMi — 11, kecteaeri MOTiHHIH
TypaJlaHybl — OCTTIH COJI )KaFbl.

11. Tpaguxanvix mamepuanoap «Microsoft Graph» nemece «Excel» OGarmapimamanapsiaiga
OPBIHAATYBI KQXKET )KOHE CKaHEPJICH OTKI31IMEY1 KaxeT.

I'padukansix OeitHenep cyper Hemece OipTyTac 00beKT peTiHae Oepimyi THic. I'padukanbik
o0BeKTiIep OETTIH OCNTIICHTeH KUEKTEPIHEH acmaid, 0ip OeTTeH apThIK 00IMaybl KaKeT.

OpOip 00BEKTIHIH HOMIPI XKoHE aTaybl 00Tybl KepeK. OOBEKT HOMIpi MEH aTaybl O0BEKTIIEH
TeMeH opHanacysl Kaxer. [lpudt eamemi — 11, MoTiHHIH OpHaIacy Kajmbl — OETTIH COJI JKaFbl.

12. @opmynanapoviy bOepinyi. MaremaTukanblk (opMmynanapasl Gopmynanap peaakTopbl
«Microsoft Equation» apkpinel Oenriney kaxer. Onap Kakiia imIiHIE OH >KaKTaH HOMipJeHE/I.
@opmynanap kem OosiraH kargaiina opOip OemiMHIH (opMynanapblH Toyelcis HeMipiey
YCHIHBUIABL.

13. Makanaza minoemmi mypoe mipkeiemin aKknapammap:

— aBTOp Typaibl akmapar (yII TUIZE): Teri, aThl, OKECIHIH aThl, FBUIBIMH aTaFbl, FHUIBIMH
Topeskeci, KpI3MeTi, skyMbIc opHbl (KOO, mekeme araysbl, hakynbTeT, kKadeapa), KYMbIC KOHE YSITbI
TenedoH HOMIpI;

— FBUTBIM KaHJIUAATHI, JOKTOPbl HemMece PhD MOKTOpBIHBIH Makanara KAaTBICTBI CHIH-TKIPi
(FBUTBIMHU JTOPEKECi3 aBTOPJIAP YIIIH).

Pedaxyus ycvinvinzan bapinviy mamepuanoapaa cublH-nikip 0indipyee minOemmi emec Hcoue
mMamepuanoapsl KabwvlioaHOA2aH asmopiapmeH nikipmaniacka mycnetioi.

ABTOpHapIblH  TiKipJepi peAaKIUSHBIH KO3KapachIMEH Ccolikec Kele OepMeii.
Komxazbanapra perieH3us OepuIMelll KoHE KaWTapblIMalibl. ¥CHIHBUIFAH MaTepHaIapIbIH
IYPBICTHIFBIHA aBTOP jkayanThl. KaiiTa OachUIFaH MarepHalfapibl KypHalfa CYHEHIN UIbIFapy
MIHIETTI.

MaxkananapabiH Ka0bLIIaHYbI KIHE )KAPUSVIAHYbI 00l bIHIIIA
cayaJiap TYbIHAAFaH Karaail/1a MbIHA MEeKeH-KalFa sKyriHiHi3:

Kazakcran Pecnyonukacsr, 110000, Kocranaii ., baiitypceinoB kerr., 47
KP BFM «Axwmer baiitypcoinysisl areianarsl Kocranaii enipiik yausepeuteTi» KEAK
BCH 200740006481, BX)XK KCIBKZKX
KCK KZ398562203108711441 «bank Lentp Kpenut» AK

Kazakcran Pecy6mukacet, 110000, Kocranaii k., baittypceiHos ker., 47
Ne007 kab. Ten.: 8-777-581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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HHOOPMALNUA /I/TA ABTOPOB

Kypnan «KMIIN XKapbics» myOauKyeT cTaTbu 00 OPUTMHAIBHBIX M paHee He IevyaTaB-
HIMXCS pe3yibTaTax HCCIEeNOBaHUIl B 00JacTH MeNaroruyeckux, COIHaTbHO-TYMAaHUTAPHBIX,
(bU3NKO-MaTEMaTUYECKUX, TEXHUUECKUX, OMOJOTMYECKUX, XMMHKO-TEXHOJIOTHYECKHX, HYKOHOMH-
YEeCKUX HayK, M0 AKOJIOTUH, MEXTyHAPOIHBIM HAYYHBIM CBSI3SM U T.II.

Pemenue o myOaukanuy NpUHUMAETCs PEJAKIIMOHHON KOJUIETHel KypHalla ocie pereH3 -
poBanusi. OTKJIOHEHHBIE CTaThU MOBTOPHO PEKOJUIETHE He pacCMaTpUBAIOTCSI.

CraTbu my0JHMKYIOTCSI Ha Ka3aXCKOM, PYCCKOM, AHIVIMHCKOM SI3bIKAX.

JKypHan BBIXOIUT YeThIpe pa3a B ToJl (THBAPh, allpelib, UIOJIb, OKTSIOPB).

[Moamucky Ha XypHaT MOXHO opopMuTh B 1F000M mouToBoM oTaeneHnu AO «Kasmodray.
Ilogmucuou nanexc 74081.

Paboraer mpodeccroHaNbHBIA PEelaKTOPCKUM COCTaB, BCE CTAThbH MPOXOIAT IKCIEPTHYIO
OLICHKY M PENaKkTypy, a Tak)e IMpOBEpsIOTCS Ha maruar. Pemenue o myOnukanuy IpUHUMAETCS
pPEeOaKLIMOHHOM KOJUIETUEN KypHaa I10Cie PELeH3UPOBaHUS.

Cratbu pacnpeaensioTcs COrIaCHO CIEAYIOIUM pa3ieam:

* OO6pazoBanue;

e ['ymaHuTapHble HAYKH U UCKYCCTBO;

* EcrecTBeHHBIC HAyKH;

*  VHXUHUPUHT U TEXHOJIOTHH;

* CouunanbHble HAYKH

TpeOoBaHMSs K CTAThAM:

O06BéM TekcTa crathu AomkeH ObITh 0T 15000 mo 60000 3HakoB, BKIOYas MpoOeNbl U
cHocku (ot 0,3 mo 1,5 meyaTHbBIX JTUCTOB, T.€. OT S 10 24 CTpaHuII).

Texnuvyeckune TpeGOBaHUS K 0(DOPMIICHHIO TEKCTA:

[pudt: Times New Roman, pasmep mpudra — 12, BeipaBHHBaHNE TEKCTa — IO IMHUPUHE
CTpaHULIBI.

[Tonst: mo 2 cM co BceX CTOPOH.

MexayCTpO4HBIN HHTEPBAJ: OJAUHAPHBIN.

HurtepBan mexay ad3anamu «Ilepen» — Het, «Ilocne» — HeT.

Otcryn «llepBoii ctpokm» — 1,25.

TekcT: oJiHa KOJIOHKA Ha CTpaHUIIE.

[lepBas (TUTyNBHAs) CTPAHHIIA CTATHU JOJDKHA COJEPKATh CIEAYIOUTYI0 HHPOPMALIUIO:

1. Koo VJIK. TlomyXupHbIid, MOJOXKEHHE 1O JIeBOMY Kparo crtpaHunbl. [Ipucouts Y]JIK
aBTOPCKOMY MaTepually MOXKHO 371ech: http://teacode.com/online/udc/.

2. @.U.O. asmopa. 1lonyXUpHBIA KypCUB, MOJOKEHHUE HA CTpPAHUIIE— IO MPABOMY Kparo
yepe3 cTpoky nocie kojaa Y K.

3. Ceeoenust 06 asmope. KypcuB, MOJOKEHUE Ha CTPAHHUIIC — IO MPABOMY Kparo: ydeHas
CTEIeHb, YUEHOE 3BaHUE, JOJKHOCTh, MECTO PabOThI, TOPOJI, CTPaHA.

4. 3aznasue. IlponricHbIe OYKBBI, TIOTY>KHUPHBIHN, TIOJIOKEHHE TI0 IEHTPY CTPAHUIIBI.

5. Aunomayus x cmamve. CioBo «AnHoTarus» (ka3. «Tyiin», anra. «Abstract»), nmomy-
KUPHBII, OJIOKEHUE 110 LIEHTPY CTPaHUIIbl, Yepe3 CTPOKY IMocie 3arjaBusi. AHHOTaIMs 0popMIIs-
€TCsl Ha s3bIKE CTaTbM. JlomyckaeTcs 3aMeHa aHHOTallUM Ha SA3BbIKE CTaTbU Ha PE3IOME HA S3BIKE
cratbu. Tekct anHoTaruu: 500-800 3HaKOB Cc mpobOenaMu, KypCHUB, BHIPABHUBAHHE IO IIMPHHE
CTpaHMIIbI, OTCTYIIBI CJIeBA U cripaBa — 1o 2 cM, otcTyn «IlepBoit crpokm» — 1,25,

6. Pestome k cmamve. OdopmisieTcss Ha IBYX S3bIKaX, OTIIMYHBIX OT S3bIKA CTATbU, C MEpe-
BOJIOM Ha3BaHUs CTaTbH. TEKCT pe3toMe: KypCUBHBIM, I1OCIIE CIUCKA JIUTEPATYPhI YEPE3 UHTEPBAIL,
500-800 3HakoB ¢ mpobenamu, MOJI0KEHHUE TI0 MUPUHE TeKeTa, oTcTyn «IlepBoit crpokm» — 1,25.

7. Kniouegwvie cnosa (ot 5 1o 8). KirodueBsle c10Ba MUILYTCS HA TPEX A3bIKAX, pa3MEILLAIOTCs
COOTBETCTBEHHO MoJl «AHHOTamuei» u «Pestome». Opaza «KmroueBbie ciioBay (ka3. «Kint cezaep,
aHri. «Key words»): nmosyXupHBIH, OTCTYIIBI CJI€Ba U CIIpaBa — 10 2 ¢M, mocjie (pasbl CTaBUTCS
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nBoetoune. Camu KIIIOYEBBIE CIIOBa yKasbIBaloTcs nocie (pasbl «KirodeBble cioBa» B TOW ke
CTpOKe, Yepe3 3arsTylo.

8. OcHogHou mexkcm AENUTCS HA CIECIYIONINE pa3Ieybl:

1) Bseoenue (ka3 — Kipicne, auri. — Introduction).

2) Mamepuanvt u memoowvr (ka3. — Marepuangap MeH oiicrep, anria. — Materials and
Methods).

3) Pesynomamet (ka3. — Hotmwkenep, anri. — Results).

4) Obcyacoenue (ka3. — Tankeinay, anri. — Discussion).

5) Buisoowr (ka3. — KopeiTeiaasl, anri. — Conclusions).

6) brnacooaprnocmu (ka3. — Pusambuiblk OUTIIpY, aHTI. — Appreciation).

Pa3zoenvt 3 u 4 moryT 00BeAMHATHCS, pa3aen 6 — Mo HeOOXOAMMOCTH.

Pazoenvt cmamvu NOMKHBI OBITH MPOHYMEPOBAHBI, HEOOXOAUMO HYMEpPOBATh apaOCKUMU
nudpamu 6e3 Touku. OdopmiieHre 3aroyioBKoB pasaenoB — mpudt Times New Roman, pazmep
mpudTa — 12, HOXYyKUPHBIH, TOJI0KEHHE 0 JEBOMY KParo CTPAHHUIIBL.

[Tpu BIAENEHNUN B TEKCTE OTJCJIbHBIX MTYHKTOB WM CIHCKOB CIIE€IYET UCIIOJIb30BATh TOIBKO
apabckue udpol.

9. Cnucok numepamypul (ka3. — Odebuemmep mizimi, anrit. — References).Crucok nurepa-
TYpbI MPUBOAMUTCS B KOHIIE CTaThU U o3ariaBiuBaeTcs «Criucok murepatyps» — mpudt Times New
Roman, pa3mep mpudra — 12, momyxxupssliii, orctyn «IlepBoii crpokn» — 1,25.

Caenenust 00 HCTOYHUKAX CIIEAYET pacroyiaraTh B HOPSAIKE MOSIBICHUS CChUIOK HA UCTOYHHU-
KU B TEKCTe, HyMepOBaTh apadCckumu mudpamu 6e3 Touku, pazmep mpudra — 11, orctyn «llepsoit
ctpokn» —1,25 cMm. CChUIKM Ha HMCHOJIb30BAHHBIE MCTOYHHUKH CIIEYET MPUBOJIUTH B KBAJAPATHBIX
ckoOkax. bubnmorpaduyeckas 3anuch BHIOTHACTCS Ha A3bIKE OPUTHMHATIA.

BrixoHbBIE TaHHBIE KHuUe 0053aTeIbHO BKIIIOYAIOT: (haMUJTHIO aBTOpa (aBTOPOB), MHUIIUAIIBI,
Ha3BaHWE, MECTO M3JaHUsl, W3JaTeIbCTBO, roja u3AaHus, crpanunbl. Hampumep: CemenoB B.B.
®dunocodus: uror Teicsuenernii. dunocodcekas necuxonorus. — [lymuno: ITHIL PAH, 2000. — C.
60-65.

BreixoaHble naHHBIE cmameil U3 JHCYPHAN08 U NepUoOUudeckKux u30aHuti yKas3bIBAIOTCS B
CIIEYIOIIeM MOopsiiKe: haMIIUs aBTOpa (aBTOPOB), MHUITMAIIBI, HA3BAaHUE CTAThH, Ha3BaHUE KypHA-
Ja, ToJ, HoMep u3nanus, crpanunbl. Hampumep: [N'omy6kor E.I1. MapkeTHHT Kak KOHIICTIIIUS PhI-
HOYHOTrO yrpasieHus / Mapkerunr B Poccun u 3a pyoesxxom. — 2001, — Ne 1. — C. 89-104.

BoixoaHble aHHBIE cOOpHUKO8 YKA3bIBAIOTCS B CIEAYIOIIEM Hopsake: (aMuiaus aBTopa
(aBTOpOB), MHUIMANBI, HA3BaHUE CTaThH, HA3BaHUE COOPHUKA, TOJ U3JaHUs, CTpaHUIbl. Hampumep:
3umuH A.W. BiusitHue coctaBa TOIUIMBHBIX 3MYJIbCMH Ha KOHIIEHTPAILUIO OKCHUJIOB a30Ta U CEPHI B
BBIOpOCAX MPOMBIIIIEHHBIX KOTEIBHBIX // DKOIOTUYECKas 3allMTa TOPOIOB: T€3. TOKJ. HAy4.-TeXH.
koH(. — M.: Hayka, 1996. — C. 77-79.

BrIxosiHbIE TaHHBIE 91€KMPOHHBIX pecypcog coiepkaT uHpopMalmio 00 aBTope, Ha3BaHHH,
JaTe U MecTe M3JaHus WM MyOJuKaluu, TakKe yKa3biBaeTcsi MHGOPMAlUOHHBIA HOCHUTENb,
CUCTeMHBIE TPeOOBaHUS, PEKUM JocTymna (K MHTepHET-pecypcam) (XyIooKeCTBEHHAs! SHITUKIIONE-
sl 3apyOeKHOTO KIIACCHYECKOTO HCKYCCTBAa [DIEKTPOHHBIM pecypc]. — DIEKTPOH. TEKCTOBBIE,
rpad., 3B. JaH. U npukiagHas mnporp. (546 MO). — M.: bonbmas Poc. sanukn. [u ap.], 1996. - 1
anekTpoH. onT. auck (CD-ROM) + pyk. ITonb3oBatens (1 €.). — Cucrem. TpeboBanus: 1K 486 mmu
BeImie; 8§ MO O3Y; Windows 95 nim Hosee; SVGA 32768 u 6oinee 11B.; 640x480; 4x CD-ROM nuc-
KoBOJI; 16 OuT. 3B.Kapra; MbIb; Faulkner, A., Thomas, P. I[IpoBoauMbIe MOIB30BATEISIMA UCCIIEIO0-
BaHUS W JIOKa3aTelbHAss MEAUIMHA [DIeKTpoHHBIA pecypc] / O030p COBpeMEHHOW NCUXUATPHH:
aneKTpoHHbIH KypHaIL. — 2002, — Beim. 16. — Peskum poctyma: http://www.psyobsor.org).

10. Ogpopmnenue mabauy. Kaxnas tabnuua AoKHa OBITh NPOHYMEpOBaHA W UMETh
3arosioBok. HoMmep Tabiuiiel 1 3arojioBoK pasmernaroTcs Haja tabmuneir. Homep odopmiisercst kak
«Tabnuya 1» («Kecme I1», «Table 1»), ctunp mpudra — KypCHBHBIA. 3arojOBOK TaOJIHIIbI
pasmeraercs uepes tupe, mpudt — Times New Roman, pasmep — 11, 1Mo HeHTpY CTpaHHIIBI, CTHIIb
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mpudTa — o0bIuHbIA. [lonokeHHe TekcTa B TabmuIEe Mo JieBoMy Kparo, mpudpt — Times New
Roman, pasmep — 11.

11. Ogopmnenue epaguueckux mamepuanos. I'paduyueckre Marepuagbl JOJKHBI OBITh
MOJrOTOBJICHBI ¢ ToMolIblo mporpamm «Microsoft Graph» wimm «Excel» 06e3 wucnonb3oBaHus
CKaHUPOBAHMS.

I'paduueckue 0ObEKTHI JOKHBI OBITH B BUJIE PUCYHKA HIIU CTPYIIIUPOBAHHBIX 0OBEKTOB.

['padmyeckue 0ObEKTHI HE JOJKHBI BBIXOJIUTH 32 MPEeNibl MoJIel CTPAaHUIbI U MPEBHIIIATH
OJTHY CTpaHHMILY.

Kaxprit 00bEeKT 0JDKEH OBITh MPOHYMEPOBAaH M UMETh 3arojioBok. Homep oObekTa u 3aro-
JIOBOK pa3Meniatorcs moj oosekroM. Homep odopmisiercs kak «Pucynok 1» («Cypem 1», «Picture
1»), mpudt — Times New Roman, xkypcus, pasmep — 11, monoxkeHne TEKCTa Ha CTPaHUIIEC I10
ueHrpy. [lanee cnexyer nHaszBanue, mpudrt — Times New Roman, pasmep — 11, ctuns mpudra -
OOBIUHBIH.

12. Ogpopmnenue ¢opmyn. Marematnaeckue (HopMysbl OGOPMIISIOTCS dYepe3 pedaKTop
dbopmyn «Microsoft Equationy». x Hymepariust mpocTaBisieTcsi C IpaBOil CTOPOHBI B ckoOKax. [Ipu
6obIOM YKcie GopMysT pEKOMEHIYETCS UX He3aBUCUMasi HyMepalus Mo KaxI0My paseny.

13. K cmamve 0b6sa3amenvHo npunacaromcs:

— cBeJleHHsI 00 aBTOpe (Ha TpeX SA3bIKax): paMUIIHs, UMS, OTYECTBO, YUCHAsl CTETIEHb, YUCHOE
3BaHUeE, IOJDKHOCTh, MECTO paOOThI (Ha3BaHHE By3a, opraHu3amnuu, GakyabTeT, Kadeapa), padboumit
1 MOOHMJIBHBIN TeTe(OHBL;

— peICH3Ms KaHIuaaTa Wik JOKTopa Hayk, JokTtopa PhD(mis aBTopoB 6€3 y4eHO# CTereHn).

Peoakyus ne necem obs3amenvcme no peyeH3upo8anuIo 6cex NOCMYnarowux Mamepuanlos u
He ecmynaem 8 OUCKYCCUIO C A8MOPAMU OMKIIOHEHHbIX MAMEPUANO8.

MHeHHe aBTOpPOB HE BCErAa OTPAKaeT TOYKY 3pPEHMS pEJakiuH. 3a JI0OCTOBEPHOCTh
MIPEIOCTABIIEHHBIX MAaTEepHaJIOB OTBETCTBEHHOCTh HeceT aBTop. lIpu meperneuaTke marepuanoB
CCBUIKA Ha KypHaJl 00s13aTeNbHa.

ITo Bcem Bonpocam npueMa U nNyO0JJUKANUM CTaTell 00pamaThbes Mo ajpecy:

Pecny6muka Kazaxcran, 110000, r. Kocranaii, yn. baiitypceinoBa, 47
HAO «KocraHnalickuii peruoHaJIbHbIM YHUBEPCUTET
nMmenu Axmer balitypceinysisny MOH PK
BMH 200740006481, BUK KCIBKZKX
MUK KZ398562203108711441 8 AO «bank Llentp Kpenur»

Pecny6nuka Kazaxcran, 110000, r. Kocranaii, yi. baiitypceinosa, 47
Ne(007 xa6. Ten.: 8 (777) 581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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INFORMATION FOR AUTHORS

The journal «KMPI Zharshysy» is responsible for publishing the articles with original
content on the results of research in the fields of pedagogical, social-humanitarian, physical and
mathematical, technical, biological, chemical-technological, economical sciences, and ecology,
international scientific relationships and etc. which were not printed previously.

The decision to publish an article is considered by the editorial board of the journal after
peer review. Rejected articles are not considered again by the editorial board.

Avrticles are published in Kazakh, Russian and English languages.

The journal is published four times a year (January, April, July, October).

A subscription to the journal can be obtained at any post office of JSC "Kazpost".
Subscription index 74081.

All submitted manuscripts undergo expert peer review, professional editing, and plagiarism
screening. Final decisions regarding publication are made by the journal’s editorial board based on
the results of peer review.

Articles are published under the following sections:

» Education

* Humanities and the Arts

» Natural Sciences

» Engineering and Technology

» Social Sciences

Article requirements:

The volume of the text of the article should be between 15,000 and 60,000 signs, including
spaces and footnotes (from 0,3 to 1,5 printed page, i.e. 5-24 pages).

Technical requirements for the decoration of the text:

Font: Times New Roman, size — 12, alignment — width of the page.

Field: on 2 cm from all directions.

Line spacing: single.

Spacing between paragraphs «Before» — no, «After» — no.

Indentation of "The first line"- 1,25.

Text: one column on the page.

The first (titular) page of the article must include the following information:

1. UDC code. Boldface, position on the left side of the page. Assign the UDC to copyright
material can be available here: http://teacode.com/online/udc/.

2. Full name of the author. Bold italic, position on the right edge of the page through the line
after the UDC code.

3. Information about authors. Font style — italic, position on the right edge of the page:
academic degree, academic title, position, place of work, city, country.

4. Title. Uppercase letters, bold, position — at the center of the page.

5. Abstract to the article. The word «Abstract» (kaz. «Tyitiny, rus. « Aunoramus»), boldface,
position — at the center of the page, in a line after the title. Abstract is made in the language of the
article. It is possible to replace the abstract on the language of the article to the summary on the
language of the article. Text of abstract: 500-800 signs including spaces, italics, position — the
width of text, indents on the left and right — 2 cm, indentation of “the first line™ — 1.25.

6. Summary of the article. It is made out in two languages differ from the language of the
article, with the translation of the title of the article. Text of summary: italic, after references, 500-
800 signs including spaces, alignment — the width of page, indentation of "the first line" — 1.25.

7. Key words (from 5 to 8). Key words are written in three languages, are located
accordingly under the «Abstract» and «Summary». The phrase «Key words» (kaz. «Kinr cezaep»,
rus. «Kimrouessie cioBa»): boldface, indents on the left and right — 2 cm, after the phrase there is a
colon. Key words are written after the phrase "Key words" in the same line, separated by a comma.

155


http://teacode.com/online/udc/

KMITU XXKAPLLIbICbI Ne 3(83), 2026 BECTHUK KI'TIN Ne 3(83), 2026

8. Main text of the articleconsists of the following parts:

1) Introduction (kaz. — Kipicrne, rus. — BBenenue).

2) Materials and Methods (kaz. — Matepuangap Men aicrep, rus. — Marepuaiabl © METO/IBI).

3) Results (kaz. — Hotmxenep, rus. — Pesynbrarsr).

4) Discussion (kaz. — Tankpuiay, rus. — O6¢cysxkaeHue).

5) Conclusions (kaz. — KopbITbIH B, [US. — BBIBOIBI).

6) Appreciation (kaz. — Pusamsuisik Oinaipy, rus. — baaromapaoctn).

Parts 3 and 4 may be combined, part 6 — if it is necessary.

Parts of the article should be numbered, Arabic numerals without a dot. Headings of parts —
font Times New Roman, size — 12, boldface, position on the left side of the page.

While highlighting only Arabic numerals should be used in the text of selected items or lists.
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