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DIGITAL MARKETING IMPACT ON PROMOTION
OF KAZAKHSTAN’S AGRO-INDUSTRIAL PRODUCTS

This paper develops and numerically investigates a dynamic model
for assessing the effectiveness of digital marketing channels in promoting
agricultural products in Kazakhstan. The model describes the joint
evolution of brand awareness, customer base, and cumulative revenue
under the influence of marketing investments and seasonal demand
fluctuations. The core of the approach is a system of three nonlinear
ordinary differential equations, where the state variables represent brand
awareness A(t), number of active customers C(t), and cumulative revenue
S(t). Digital channels are modeled through control functions u; (t), which
affect both awareness and direct sales, while seasonality is represented
by a sinusoidal component in the awareness equation.

A numerical experiment is carried out for a 24 month planning
horizon with a total digital marketing budget of 10 million KZT, equally
and constantly allocated among three channels (search advertising, social
media, and marketplaces). Under this baseline strategy, brand awareness
increases from 100 to approximately 420 conditional units, the customer
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base grows from 50 to about 1 650 active customers, and cumulative
revenue reaches around 1.4 billion KZT equivalent by the end of the period.
The instantaneous revenue rate rises from about 1.3 million KZT per month
at the beginning to over 40 million KZT per month by month 24.

The obtained results demonstrate a pronounced time lag between
awareness growth and revenue acceleration, a saturation effect in the
customer base due to limited market capacity, and a strong seasonal
modulation of short term performance. The proposed model provides a
quantitative basis for scenario analysis and future optimal allocation of
digital marketing budgets in the agri food sector of Kazakhstan.

Keywords: digital marketing, agribusiness, agricultural products,
Kazakhstan, dynamic modeling, system of differential equations, marketing
budget optimization.

Introduction

The development of digital communication channels has radically changed
the way agricultural products are promoted. For Kazakhstan, where a significant
portion of agricultural products are sold through regional markets, wholesale
purchases, and gradually expanding online channels, the task of assessing the
effectiveness of digital marketing is particularly relevant.

Traditional analysis methods (simple cost-to-sales comparisons, static ROMI
models) poorly account for the dynamics of brand awareness, the inertia of
customer base growth, seasonal fluctuations in demand for agricultural products,
and the interaction of various digital channels (search advertising, targeted
advertising, marketplaces).

With limited marketing budgets, it’s important for agricultural businesses to
not only understand the overall return on their digital investments but also to predict
how these investments will translate into awareness, customers, and revenue over
time. This requires a dynamic, rather than static, approach.

This paper proposes a mathematical model based on a system of ordinary
differential equations that describes the evolution of three key metrics: the integrated
brand awareness index, the number of active customers, and accumulated revenue.
The model is specifically adapted to the conditions of Kazakhstan’s agricultural
sector and focuses on the use of data from digital marketing channels.

The contemporary global economy is undergoing profound transformations,
driven by rapid technological advancements, pervasive digitalization, and the
escalating prominence of online business models and social media [1]. This digital
revolution has significantly altered consumer behavior and market dynamics,
compelling industries worldwide, including the agro-industrial complex, to adapt
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their promotional strategies [2]. Specifically, the integration of digital marketing
within the agricultural sector offers novel avenues for product promotion, market
expansion, and enhanced engagement with consumers [3; 4].

The shift towards digital platforms necessitates a robust understanding
of various digital marketing channels and their efficacy in reaching diverse
target audiences within the agricultural sector [5]. This research aims to model
the effectiveness of these digital channels for promoting Kazakhstan’s agro-
industrial products, considering the unique challenges and opportunities present
in this emerging market [6]. This study specifically focuses on leveraging digital
marketing strategies to improve the competitiveness of local agricultural products
by identifying effective approaches for expanding market reach and boosting sales
in the digital era [7].

The successful implementation of such strategies often relies on the nuanced
application of modern marketing research methodologies, which are crucial for
understanding global market dynamics and evolving consumer preferences [§].
Furthermore, the adoption of digital marketing strategies can significantly reduce
advertising costs while increasing profitability, thereby contributing to the efficient
use of resources and sustainable development within the agri-food industry
[9]. Given the increasing global consumption of natural food products and the
imperative to enhance the competitiveness of domestic agro-industrial output,
understanding the optimal deployment of digital marketing channels becomes
paramount for mitigating foreign product intervention and bolstering local markets
[10]. This is particularly relevant given that consumers now spend significantly
more time online than with traditional media, making digital platforms crucial for
reaching potential customers [11]. Moreover, the ability of digital marketing to
provide personalized experiences and targeted content through channels like social
media has further reshaped brand-consumer interactions and expectations [12].
This shift mandates that businesses, particularly those within the agro-industrial
complex, optimize their online presence to effectively engage with discerning
consumers [9].

This paradigm shift necessitates a comprehensive review of existing literature
on digital marketing in agriculture, focusing on its impact on brand awareness,
market expansion, and consumer engagement [ 1; 13]. Specifically, the integration
of innovative digital tools like short videos and immersive live streaming is
gaining traction as a powerful method for marketing agricultural products,
enhancing consumer trust, and driving sales growth by fostering closer farmer-
consumer connections [14]. This approach helps bridge information asymmetry
and allows unique regional agricultural products to reach broader markets with
lower promotional costs compared to traditional advertising methods [15].
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Furthermore, digital emotional branding campaigns, particularly through platforms
like Instagram and Facebook, have shown significant potential in fostering deeper
emotional connections with consumers, leading to increased engagement and
substantial sales growth within the agricultural sector [16]. Such strategies enhance
resource efficiency through reduced advertising costs and increased profitability,
a phenomenon observed in established agri-food firms [9]. Moreover, the
increasing accessibility of the internet and its widespread penetration, particularly
in developing regions, underscores the critical role digital marketing plays in
enhancing the visibility and competitiveness of local agribusiness products [17].

The rapid adoption of digital technologies across various sectors highlights
the urgent need for agricultural businesses to embrace digital marketing to
remain competitive and meet evolving consumer demands [11]. Consequently,
agribusinesses must leverage digital marketing to expand their reach, engage with
consumers, and analyze market trends effectively [18]. This includes optimizing
online presence through various digital channels, such as social media, e-commerce
platforms, and emerging technologies like augmented reality and virtual reality,
which offer dynamic engagement opportunities and rich consumer insights [19],
[20]. These digital advancements empower businesses to gather extensive data
on consumer preferences, allowing for highly targeted marketing campaigns and
personalized product offerings that were previously unattainable [11].

The research’s scientific novelty lies in the development of an integrated
dynamic model that, within a single framework, describes the evolution of
awareness, customer base, and revenue, taking into account the influence of
digital channels, forgetting processes, market logistical constraints, conversion,
and the behavior of active customers. This approach fundamentally differs from
static ROMI models in that it is formulated as a system of nonlinear differential
equations, allowing for the tracing of time lags between marketing investments and
financial responses, analyzing saturation and accumulation effects, and examining
the sensitivity of results to parameters. A significant contribution is the inclusion
of a seasonal component in the model, reflecting the specifics of Kazakhstan’s
agricultural markets and allowing for the study of the impact of the temporal
structure of sowing and harvesting cycles on campaign effectiveness. A numerical
experiment with realistic parameters demonstrates the model’s applicability to
agricultural enterprises and provides a foundation for further research in the field
of optimal marketing investment management.

The aim of this study is to develop and numerically test a dynamic model for
assessing the effectiveness of digital marketing channels in promoting Kazakhstan’s
agricultural products. This model allows for a quantitative assessment of the impact
of marketing investments on awareness, customer base, and revenue over time,
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taking into account seasonal demand patterns and limited market capacity, and
provides a basis for solving problems of optimally distributing the marketing
budget across digital channels.

Materials and methods

Problem statement

This paper examines the problem of modeling the dynamics of sales of
agricultural products in Kazakhstan under the influence of three main digital
marketing channels, contextual advertising, targeted advertising on social media,
and promotion through marketplaces. The objective function is to maximize the
total revenue of an agricultural enterprise within given budget constraints on
marketing investments.

The specific nature of Kazakhstan’s agro-industrial complex necessitates
accounting for seasonal fluctuations in demand, market saturation effects, time
lags between marketing efforts and consumer responses, and the mutual influence
of channels. Traditional static marketing mix models are unable to adequately
describe these dynamic processes, necessitating the use of differential equations.

We formalize the problem as follows. Let S(t) be the sales volume at time
t, uy(t), up(t), uz(t) be the investment intensities in contextual advertising,
targeted advertising, and marketplaces, respectively. We need to determine the
optimal control action trajectories u; (t), that maximize the integrated revenue over
a given time horizon [0, T] subject to constraints on the total marketing budget.

Mathematical model

Sales dynamics are described by a system of nonlinear ordinary differential
equations reflecting the processes of consumer awareness formation, conversion
to purchases, and natural customer churn.

Let’s introduce the phase variables. A(t) is the target audience’s awareness
of agricultural products (potential customers reached by marketing messages).
C(t) is the number of active customers (those who have made a purchase and are
in the database). S(t) is the cumulative revenue.

The system of differential equations is as follows:

% = aquq(t) + ayu,y (t) + azus(t) — §,A(t) + Bsin (Tj;;)’
ac Cc(t
F=rA® (1-£2) - uc, (1)

s
prin pC(t) + niuq () + nuy(t) + naus(t),

where the model parameters @; are the efficiency coefficients of channel i in
generating awareness, reach per unit of investment, 4 is the coefficient of natural
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brand forgetting, £ is the amplitude of seasonal fluctuations in demand typical
for the agro-industrial complex of Kazakhstan, T, is the seasonality period
(12 months), y is the coefficient of awareness conversion into active customers,
Cinax is the market capacity, the maximum number of potential customers, 1 is the
customer churn coefficient, p is the average revenue per active customer per unit
of time, 7); are the coefficients of the direct contribution of channel 7 to revenue
(for example, through direct sales on marketplaces).

The model describes a process in which awareness is generated linearly
by control signals u;(t), taking into account natural forgetting —&,A(t) and
the influence of seasonal fluctuations in demand. The customer base evolves
logistically, with saturation at Cy,,, and gradual attrition uC(t). Revenue
accumulates as a result of existing customer activity and the direct contribution of
the marketing channels used, forming an integral indicator of system performance.

Modeling parameters

For numerical modeling, fixed parameter values are used, in conditional
but realistic units for the agro-industrial complex of Kazakhstan. The
effectiveness of channels by awareness a; = 0.8, a; =1.2, a3 = 0.6. Brand
forgetting §, = 0.05 Seasonality f = 50, Teason = 12.0 months. Conversion of
awareness into customers y = 0.15. Market capacity Cp,,x = 5000. Customer
churn y = 0.08. Revenue per customer and direct contribution of channels
p=250,n =05,1n,=03, n; =1.5.

Initial conditions A(0) = Ay, C(0) = Cy, S(0) = 0. Budget constraint
fOT[ul(t) + uy(t) + u3(t)] dt < Byoa. The optimal control problem is
formulated as maximization of the functional:

J =S8 = A, [uf () + ud(t) + ud ()] dt > max. ?)

where ) is a regularization parameter that penalizes excessive investment
volatility.

The total marketing budget for horizon 7'is assumed to be fixed B;;; = 10000
thousand tenge.

In this numerical experiment, a simple strategy is adopted: the budget is
spent uniformly over time and equally across three channels. Then, the average

. . ap . B

investment intensity in each channelis u; (t) = u,(t) = uz(t) = Ueongt = ;‘;ﬂal.
. 10000

The numerical value of u ., = a2~ 138.89 thousand tenge per month per

channel.

This study utilized synthetic data obtained using the author’s dynamic model,
a system of ordinary differential equations. All numerical experiments were
conducted in the Python environment. Real statistical data on the performance of

106



Becruuk Topaiirsipos yHusepcurera, ISSN 2710-3552 Oxonomuueckas cepusi. Ne 3. 2026

agricultural enterprises was not used in the numerical modeling; the parameters
were selected to provide realistic estimates of awareness, customer base, and
revenue.

Solution method

To solve the problem numerically, we use the direct Cauchy problem approach.
We fix the control variables and integrate the system of differential equations using
the fourth-order Runge-Kutta method over the time interval [0, T]. This allows
us to obtain the trajectories of the phase variables A(t), C(t), S(t) for a given
investment strategy.

In the right-hand sides of the equations, constants u; (t) are substituted instead
of Uggngr- With constants u; (t) = Ugopg the system takes the form:

d.

S
at = pC(t) + (M1 + N2 + N3)Uconst- (3)

Let us substitute the total coefficients ay = a; + a, + a3 = 0.8
+12+06=26,ny=1n;+n,+1n3=05+03+15=23.

Then:
i . [2mt
at = 2.6 Ugonst — O'OSA(t) +50sin (%)’
ac

_ 30)
T =0154(6) (1 - £2) — 0.08 C(1), @
d

= =25 C(t) + 2.3 Ugony:

The system is integrated on the interval t € [0,24] using the 4th order
Runge—Kutta method with an adaptive step:

fxn tn) =
Appr = An + 2- (g + 2k + 2k5 + ky)
* (kl + 2k2 + 2k3 + k4)
Sn+1 = Sn + * (kl + Zkz + 2k3 + k4_) (5)

Internally, the method uses the following iterative scheme for each step
t‘l’l d t‘l’l+1 = tn + h:

Chy1= G +

DT alS o

kl =f(xn, tn),
h h
ky = f(tn +E'xn +Ek1)s
h h
ks = f(tn +5 00 +5k2),
k4 = f(tn + h,xn + hk3)
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with subsequent construction of two approximations of different orders and
automatic selection of the step h

k1A =26 Uconst — 0. OSA(tn) + 50sin (zn;n)

kyc = 0.15A(t,) (1 —S5) — 0,08 C(t),
kl,S - 25 C(tn) + 2.3 Uconsts

n (27 ety
kya = 2.6 Uy — 0.05A(L, + 5) + 50sin TZ ,

h
C(tn + 7)

h
<000 |~ 0.08C(t, + E)

h
kZ,C = 015 A(tn + E) 1-

kas = 25 Ctn +3) + 2.3 Ueony:

h _[2n(ta+D
ks = 2.6 Ugongt — 0.05A(t, +2) + 50sin | ——2 |,

C(tn 2) h
5000 2

~0.08C(ty +3

h

h
k3'5 = 25 C(tn + E) + 23 uconst,
Kop= 2.6Ueny — 0.05A(t, + h) + 50sin (M)

12
Kae = 015 Aty +h) (1 - SC20) — 0,08 C(t,, + h),

kys = 25C(t, + h) + 2.3 uggpg-

To display the results, the solution values are additionally interpolated onto

a uniform grid of 500 points t; 41, i=0,..,499.
~ 299

Results and discussion

The numerical solution shows a steady growth of the function A(t) from the
initial level 4(0) = 100 (see Fig. 1). In the early part of the integration, the growth
is due to the dominance of the positive contribution from constant investments
in the channels 2.6 u .y, = 2.6 - 138.89 = 361.11, over the decaying term
—0.05A(¢). The seasonal term Ssin(2mt/12) generates oscillations around an
increasing trend trajectory.

Interpretatively, this means that with a constant intensive budget on all three
digital channels, brand awareness of the Kazakh agricultural enterprise increases
significantly, while the A(t) trajectory shows annual seasonality, typical for
agricultural products.
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Figure 1 — Dynamics of the awareness function A(t) obtained from
the numerical integration of the model under a uniform allocation
of the digital marketing budget. The trajectory demonstrates monotonic
growth with superimposed seasonal oscillations induced
by the sinusoidal term in the awareness equation

In Figure 2, the customer base C(t) also grows monotonically from the initial
level C(0) = 50. The growth rate at the early stage is low, which is reflected in the
close values of C(t) for small t, but as A(tg increases, the influx of new customers
increases due to the term YA(t) (1 — CCL), while C(t) is far from the maximum
market capacity Cpax = 5000. At the Same time, the outflow uC (t) acts, which
stabilizes the growth of the customer base and, in the long term, leads to reaching
a quasi-stationary state determined by the balance of inflow and outflow.

In essence, this corresponds to the following: digital marketing channels,
by raising awareness, generate a steady flow of new customers, at the same time,
some customers naturally leave, which hinders unlimited growth.

Figure 2 — Evolution of the customer base C(t)
over the 24-month horizon
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The S(t) function (see Fig. 3) is the integral of the current revenue flow

ol 25 C(t) + 2.3 Ugonst- Even with slow growth of C(t), revenue grows almost
linearly with an increasing slope. The first term, 25C(t), increases as the customer
base expands. The second term, 2.3 u,,; is fixed and reflects direct sales through
channels (e.g., marketplaces).

The figure 3 S(t) shows an upward convex curve: the rate of revenue

accumulation increases over time as the customer base strengthens.

Figure 3 — Accumulated revenue S(t) as the integral of the instantaneous
revenue flow. The curve exhibits upward convexity, reflecting
the accelerating contribution of the expanding customer base combined
with the constant revenue from direct digital-channel effects

Figure 4 illustrates the phase portrait of the system in the (4(t), C(t))-plane,
demonstrating a monotonic expansion of the customer base as brand awareness
increases, with gradually diminishing marginal gains as the market capacity is
approached.

As the integrated awareness indicator A(t) grows, the customer base C(t)
expands monotonically. The trajectory has a characteristic convex shape: in the
early stages, a small increase in awareness yields a limited increase in customers.
Then, upon reaching a certain level of A(t), the sensitivity of C(t) to changes in
awareness increases, and as market capacity approaches, growth gradually slows.
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Figure 4 — Phase portrait of the system in the (A(t),C(t)) plane.
The trajectory illustrates a monotonic increase in the customer
base as awareness grows, with diminishing marginal returns
as the system approaches the market capacity

Figure 5 presents the evolution of the instantaneous revenue rate % The
trajectory exhibits an increasing trend, driven primarily by the expansion of the
active customer base, while the direct contribution of digital channels ensures a
non-zero baseline revenue level throughout the planning horizon.

At the beginning of the horizon, the value of instantaneous revenue is small
because the customer base is small. As C(t) increases, the contribution of the pC (t)
term leads to a nearly monotonic increase in 25 The constant component associated
with the direct contribution of channels (the term (71 + 172 + 113)Uconst)> SEtS @ non-
zero baseline level of cash flow, even with a low customer base.
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. as .
Figure 5 — Instantaneous revenue rate —- showing a steady

dat
increase throughout the planning horizon. The growth is primarily
driven by the expansion of the active customer base,
while digital channel contributions maintain

a non-zero baseline revenue level

Figure 6 depicts the purely seasonal term in the awareness dynamics equation.
The sinusoidal pattern with a 12-month period captures the seasonality typical for
the agricultural sector, superimposed on the long-term growth trend induced by
digital marketing investments.

This figure visualizes the purely seasonal element in the awareness equation,
that is, the function fsin(2mt /Tyeas0n)- The seasonal component is strictly periodic
with an annual cycle (12 months) and determines regular fluctuations in the rate of
change in awareness. Combined with constant marketing influence, this leads to
sinusoidal fluctuations superimposed on the overall upward trend A(t), reflecting
the seasonal specificity of demand for agricultural products.
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Figure 6 — Seasonal component of the awareness dynamics,
represented by the function fsin (27t /Tyeason)- The annual
sinusoidal pattern captures the seasonality characteristic of agricultural
markets and modulates the overall growth trend

Numerical modeling shows that the awareness metric A(t) exhibits a steady
upward trend over the entire 24-month horizon. This is driven by two factors:
first, ongoing investments in digital channels (constant u , u,, u,), and second, the
relatively low forgetting coefficient §,.

This trend is su{erimposed by pronounced fluctuations generated by the

seasonal term Bsin — ) The amplitude of these fluctuations is significant
relative to the current level of A(t), so that in certain periods, even with constant
marketing expenditures, the rate of change in awareness may decrease or transition
to a short-term decline.

The customer base C(t) grows monotonically, starting from a small initial
level. In the early stages (the first few months), growth is slow: awareness is
still low, and the term yA(t) (1 - ;(—t)) yields a relatively small influx of new
customers. max

As A(t) increases, the impact of marketing intensifies, and the rate of
customer influx increases. However, a saturation mechanism is simultaneously

at work: the coefficient 1 — Cc(—t) gradually decreases, reflecting the approach to

max
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the market’s maximum capacity. Churn uC (t) creates an additional stabilizing
effect: at a sufficiently high level of C(t), net customer growth declines, and the
system tends toward a quasi-stationary regime in which influx and churn are, on
average, balanced.

The S(t) (accumulated revenue) graph grows convexly upward: the slope of

the cgrve increases over time. This reflects the fact that the instantaneous cash
S . .
flow . depends on C{(t) and, accordingly, increases as the customer base expands.

The phase portrait of C(t) versus A(t) demonstrates a characteristic S-like
dependence on the trajectory: at low values of A(t), even a significant increase in
awareness yields a limited increase in C(t), at medium values of A(t), the increase
in customers is maximum; at high A4(t), the curve straightens out, reflecting market
saturation.

This is important from a decision-making perspective for two reasons. First,
the model quantitatively demonstrates that the impact of additional investments in
awareness on customer base growth depends significantly on the current position on
the curve in the middle zone, customer retention is highest. Second, once awareness
levels reach high levels, further budget increases on the same channels will be less
effective in terms of customer growth; at this stage, strategies focused on retention
and increasing lifetime value (LTV) become more rational than broad reach.

A separate graph of the seasonal component reveals a clear annual cycle.
Combined with the dynamics of A(t) and C(t), this allows us to draw an important
conclusion: with a constant level of investment in digital channels, the actual
system response (in terms of increased awareness, customer acquisition, and
revenue) varies significantly depending on the point in time.

Conclusion

Numerical modeling conducted for a 24-month horizon and a total marketing
budget of 10 million tenge, evenly distributed between three digital channels,
yielded the following key results.

The model shows a significant increase in integrated awareness. From
an initial level of A(0) = 100, by the end of the period, awareness reaches
approximately A(24) = 420 conventional units. This is a more than fourfold
increase in two years with a constant level of investment. This trend exhibits
annual fluctuations due to a seasonal term with an amplitude of f = 50, which
corresponds to the pronounced seasonality of demand for agricultural products.

The number of active clients increases from € (0) = 50 to approximately
C(24) = 1 650clients. Thus, by the end of two years, the client base has grown
more than 30-fold, while remaining significantly below the market’s maximum
capacity of C,,x = 5 000. This means that, even with the chosen basic strategy,
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significant potential for further growth remains, and saturation effects are only
just beginning to appear.

Cumulative revenue demonstrates significant accelerating growth.
With an initial value of S(0) = 0, by the end of the horizon, total revenue
reaches approximately S(24) = 1.4 x 10° thousand tenge, or approximately
1.4 billion tenge. Instantaneous cash flow dS/dt increases from approximately
1.3—1.5 million tenge per month at the beginning of the period to more than
40 million tenge per month by the end of the second year, reflecting the cumulative
effect of the expanding customer base.

The phase portrait in the (4,C) plane demonstrates a monotonic, convex
trajectory, indicating that: in the early stages, additional growth in awareness yields
a limited increase in the customer base, in the middle zone, the greatest sensitivity
of C(t) to changes in A(t) is observed; as market capacity approaches, the return
on customers decreases, and the task of retention and increasing profitability per
customer comes to the fore.

Explicitly accounting for seasonality in the equations demonstrates that the
effectiveness of identical investments in digital marketing varies significantly
depending on the time period. Investments made during the positive phase of the
seasonal sine wave lead to faster growth in awareness and, consequently, higher
customer base and revenue growth than the same investments made during the
unfavorable phase.

With a simple strategy of evenly distributing the budget, consistent
investments in digital marketing provide significant growth in awareness, customer
base, and revenue in Kazakhstan’s agricultural sector. However, fully realizing
the market potential requires more flexible management.

The time lag between increased awareness and accelerated revenue growth
should be taken into account when assessing the ROI of campaigns: short-term
indicators may underestimate the long-term impact of investments.

Limited market capacity and customer churn lead to diminishing returns
in customer numbers, which justifies a shift from broad coverage strategies to
retention and LTV-increasing strategies as the market becomes saturated.

Seasonality significantly impacts the effectiveness of digital campaigns;
planning marketing activities without taking seasonal phases into account leads
to a distorted assessment of channel effectiveness.

The proposed model and the numerical results obtained provide a foundation
for further research, including defining and solving optimal marketing budget
management problems, calibrating parameters using real data from Kazakhstani
agricultural enterprises, and comparing alternative digital investment allocation
strategies.
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The proposed dynamic model can be adapted to analyze the digital marketing
effectiveness of a specific agricultural enterprise. To do this, simply estimate the
model parameters based on the company’s internal data (channel costs, customer
acquisition funnel, sales dynamics) and set actual budget constraints and target
market capacity. As a result, the model can be used to predict the impact of
alternative marketing budget allocation strategies and select the most effective
digital channel configuration.
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1235n1-dapabu ateiHaarsl Kazak YITTHIK yHHBEPCHUTETI,
Kazakcran Pecmry0Onmkachr, AnMaTH K, ;

‘BpatucnaBa DKOHOMHKA YHHBEPCHTETI,

CnoBakus Pecrrybnukacel, bpaTtucnasa;

>AnMaThl SHEPreTUKA JKOHE OaillaHbIC YHUBEPCUTETI KOJUISIDKI,
Kazakcran PecmyOnmkacel, AMaTHI K.

02.12.25 . 6acmara TYCTi.

24.02.26 x. Ty3eTyJepiMeH TYCTi.

01.06.26 k. GaceIm mbFapyra KaObUTTaHIHL.

KA3AKCTAHJA ATPOOHEPKOCIIITIK OHIMIAEPAIH
LUITEPUIETYTE HU®PJBIK MAPKETHUHI TIH OCEPI

Byn ocymuic Kazakcmanoa ayvlauwapyaulblivlk oHiMOepin
ineepinemyoeei yu@dpavlk MapKemuue aApHAIaAPbIHbIY MUIMOILiciH
bazanayovly OUHAMUKATIBLIK MOOeNiH 23ipiedi dHcaHe CAHObIK mypoe
sepmmetioi. Modenv mapkemunemix UHEECMUYUALAD MEH MAYCLIMObIK
CYPAHbIC aybIMKYIAPbIHGIY dcepiner OpeHO mypaibl XadapoapiviKmbiy,
MYMbIHYUbLIAD OA3ACHIHbIY HCIHE HCUBIHMBIK Kipicmiy Oipiecken
960NIOYUACHIH CUNAMMALIObL. O0IiCmiK 63e2i Yl CbI3bIKMbl emec KaOimel
ougghepenyuanoviy meyodeynep sxicyiieci 60avln mabdwvlIadbl, MYHOA
Kyl atinbimansiiapsl Openo mypanvl xabapoap bony A(t), bencenoi
mymutnywviiap cansl C(t) dcone scuvinmolx Kipic S(t) kepcemeoi.
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Canovik apuanap u; (1) backapy QyHKyusiapsl apklivl MooelbOeHeoi,
onap xabapoapvikka 0a, mikeiei camyaa 0a acep emeoi, Al MayCblMObIK
xabapoapnvlk menoeyinoe CuHycoudaibl KOMROHEHM KOpcemineoi.

Lugprviy mapxemunemiy sscarnvt 6100cemi 10 muniuon meyeeni
Kypatmvii 24 aiiivlk #CoCnapaay KoKicuezi yuin cCanoblk IKCHepUMenm
yuwi apraga (iz0ey scapHamacsl, aieymemmix meoua dicane dazapaap)
bipoetl scone mypaxkmol donineen. Ocvl 6azanvly cmpamezus ascbiHOA
openo mypanvt xabapoapavix 100-0en wamamen 420 wapmmuol 6iprikke
detlin apmaovl, mymuinyubl 6asacwl 50-oen wamamern 1650 bencenoi
MYMbIHYUbIRA 0elin 0cedi HCoHe HCUBIHMBIK MAObIC Ke3eHHIY COHbIHA
Kapaii wamamen 1,4 mapo menee banamacvina stcemedi. Jle3odix xipic
Oeneetli bacvinoa auvina wamamen 1,3 muinuon meyeeden 24 aiiza Kapatil
40 munauon meneeder acaowi.

Anvinzan Hamudicenep xabapoapibiKmvly ocyi MeH Kipicmiy
HCHLAOAMOAYbL, ULeKmeYli HAPbIK CbLUbIMObLIbIZbIHA OAULIAHbBICTbL
MYMbIHYUBLIAP 0A3ACbIHOARbL KAHLIKMBIPY dCepi HcaHe KbiCKa Mep3imoi
OHIMOINIKMIY KYwmi MaycoiMOblK MOOYIAYUACHL APACLIHOAZH AUKbIH
YaKblmmuiK Kioipicmi kopcemeoi. ¥CblHbLIbIN OMbIP2aH MOOeTb CYeHapuiioi
manoay scane Kazaxcmanunvly azpoasvlk-myniKk CeKmopblHOagbl YUDPIbIK
MapkemuHemix 0100xcemmepoi OOIAUaKma oymailivl 661y Yuin CaHObIK
He2I30i KaMmamacels emeoi.

Kinmmi co30ep: yugpivik mapkemune, azpoousHec, aybLiapy aubLivblK
oHimOepi, Kazaxcman, OuHaMukaivlk mooeivoey, ougghepenyuanonis
menoeyaep JHCyleci, MapKemunemix 6100xicemmi OHmMatliaHobipy.

*C. JK. Acoin-Kene!, JI. M. Anumorcanoea?, JK. XKanamiwizor’,
A. Kynman?, P. I. Bukmyp3sumn’

123K a3axcKuii HAIIMOHATBHBIN YHHBEPCHTET HMEHH annb-Dapadu,
Pecniybnuka Kazaxcran, r. AnmMaTsr;

‘BpaTHCIIaBCKHIf IKOHOMHYECKUN YHUBEPCHUTET,

Crnosarkas Pecniy6nuka, r. bpartucnaga;

SKomemx AMaTHHCKOTO YHUBEPCUTETA SHEPTETHKH  CBSI3H,
Pecny6nuka KazaxcraH, r. AnMarsl.

[octynuno B pegaxuuto 02.12.25.

[octynuio ¢ ucnpasienusmu 24.02.26.

[Ipunsaro B neuats 01.06.26.
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BJIUAHHUE IU®POBOI'O MAPKETHHI A
HA TPOJIBUKEHUE ATPOITPOMBIIIJIEHHOM
MPOAYKIINHN KASAXCTAHA

B dannoii pabome pazpabomara u uucieHHO UCC1e008aHA OUHAMUYECKAL
MoOenb oyeHKU pexmusrocmu yu@dposvix MApKEMUH208b1X KAHANIO8 8
NPOOBUIICEHUU CebCKOXO03AUCMEeHHOU npooykyuu 6 Kazaxcmane. Mooens
onuUcCyHIBAE COBMECMHYI0 OUHAMUKY V3HABAEMOCIU OPEHOA, KIUEHMCKOU
0asvl u cOBOKYNHO20 00X00a NOO GIUAHUEM MAPKEMUHSOBLIX UHBECIUYUTL
u ce30HMbIX KONebanull cnpoca. B ocnose nooxoda nedxcum cucmema
MPEX HeNUHeUHbIX 0ObIKHOBEHHBIX OuhhepeHyuanbHbIX YpaeHenull, 20e
nepemenHbvle COCMOSAHUA NPeO0Cmasiaiom y3Hagaemocms openoa A(t),
Konuwecmso akmugrvix kiuenmos C(t) u cosokynHwiti 00x00 S(t). L{ughposvie
KAHAIbL MOOETUPYIOMCA C HOMOWBIO YAPABIAIOWUX DYHKYULL Ui(t), Komopble
GUAIOM KAK HA Y3HABAEMOCHb, MAK U HA NPAMbLE NPOOAICU, A CE30HHOCNb
npeocmasnena CUnyCcouodanbHolll KOMROHEHM 8 YDAGHEHUU Y3HABAEMOCHI.

Yucnennwiii skcnepumenm npogooumcs 0Jis 20pu30Hma NAAHUPOGAHUSL
24 mecaya c obwum 0100xHcemom Ha yugdposou MapkemuHe 8 pazmepe
10 munnuonos memnze, pagHOMEpHO U HOCMOAHHO PACHPeEOeNAeMbIM
MedCOy mpems Kanaiamu (ROUCK08as peKkiamd, COyuaibHvle cemu u
Mmapkemnaeticol). B pamkax 0anHoul 6a30601 cmpamezuu y3HA8aeMOCHb
openoa yseruyugaemcs co 100 0o npumepno 420 ycrnosnvix edunuy,
Kauenmckas oasa ygeauyusaemcsa ¢ 50 0o npumepro 1650 axmueHwvix
KIUEHMO8, d COBOKYNHbIUL 00X00 K KOHYY nepuoda oocmuedaem OKOIO
1,4 munruapoa menee 6 sxeusanenme. MeHoseHHbIll 00X00 y8enuyuUsaemcs
¢ npumepro 1,3 munnuona menze 6 mecay 6 Hauaie 00 boree yem
40 munnuonos menze 6 mecay K 24-my mecayy.

Tonyuennvle pe3ynomamvl 0eMOHCIPUPYIOM BbIPANHCEHHBLU 6DEMEHHOU
a2 mMexHcoy pocmoM Y3HABAEMOCMU U YCKOPEHUEeM POCma 8bIPYUKU,
agppexm HacviueHUss KIUeHMCKOU 6a3bl 86UOY OSPAHUUEHHOU eMKOCIU
PUIHKA U CUTILHYIO CE30HHYI0 MOOYIAYUIO KPAMKOCPOUHBIX NOKA3AMeNell.
Ilpeonoscennas modenv obecneuugaem KOAUYECMBEHHYIO OCHO8Y Ol
amanusa cyeHapues u ONMUMALbHO20 pacnpedenenHus 61002cemos Ha
yughposoii mapkemunz 8 azponpooosonbcmeentom cekmope Kasaxcmana
8 Oyoywem.

Kniwouesvie crosa: yugposou mapkemune, azpobusmec,
cenvckoxosalcmeennas npooykyus, Kasaxcman, ounamuueckoe
MoOdenuposarue, cucmema OuphepeHyuanbHbIX YPasHeHUll, ONMUMU3AYUSL
Mapkemunz08020 0100cema.

120



Tepyre 07.09.2026 x. xibepinmi. bacyra 30.09.2026 k. KO KOWBLUTAEL.
DnekTpoHs! Oacna
3,25 Mb RAM
HlapTTer 6acna Tadars! 30,2
Kommrerotepne 6erreren: 3. C. MckakoBa
Koppextopsr: A. P. Omaposa, . A. Koxac
Tamnceipeic Ne 4598

Cnano B Hab6op 07.09.2026 r. [Tognucano B neuats 30.09.2026 1.
DNEeKTPOHHOE U3JaHHE
3,25 Mb RAM
Ve 30,2
Kommnsrorepnas Beperka: 3. C. Mckakopa
Koppexropnap: A. P. Omaposa, [I. A. Koxxac
3aka3 Ne 4598

«Toraighyrov University» 6acniacsiHaH 0acbUIBII IIBIFAPbUTFaH
TopaitFbIpoB yHHUBEpCUTETI
140008, IMaBoxap k., Jlomos k., 64, 137 xad.

«Toraighyrov University» 6acniacel
TopaitFbIpoB yHHUBEpCUTETI
140008, IMaBoxap k., Jlomos k., 64, 137 xa0.
8 (7182) 67-36-69
e-mail: kereku@tou.edu.kz
www.vestnik.tou.edu.kz
www.vestnik-economic.tou.edu.kz




	АВТОРЛАР ТУРАЛЫ АҚПАРАТ
	_Hlk234402929

