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Information technology for automation of mathematical modelling of the mechanical
part of mechatronic systems

The automation of mathematical modeling for the mechanical components of mechatronic
systems is a crucial aspect of modern electromechanics. This paper explores methods for
automating the creation of mathematical models, focusing on the Lagrange equations of the
second kind and their implementation in MATLAB/Simulink. The study emphasizes the role of
computational thinking in mechatronic system design and compares different modeling
approaches, including Simscape Multibody. The proposed automation method is validated
through a comparative analysis of two-link pendulum models, demonstrating its effectiveness in
generating accurate dynamic representations of mechanical subsystems.

Key words: Mechatronic systems, mathematical modeling, automation, Lagrange equations,
computational thinking, MATLAB/Simulink, Simscape Multibody, electromechanics, system
dynamics.

Introduction

One of the key areas of development in modern electromechanics is the creation and implementation of
mechatronic automatic control systems, which leverage advancements in mechanics, automation, electronics,
and informatics [1, 2]. The progress in mechatronics plays a crucial role in establishing the technological
foundation of highly developed countries. It not only influences the state and advancement of defense
industries but also contributes significantly to national security. Furthermore, mechatronics is pivotal in
determining the technical level and driving technological progress across all sectors of the economy [3].

Methods and materials

According to [4], the basic concept of designing mechatronic devices is the consistency of the design of
all physically heterogeneous components of the system.

This approach imposes specific requirements on the CAD system, which must include software modules
capable of generating and analyzing mathematical models of the dynamics of both individual functional
components and the entire system. Additionally, the development and design of mechatronic systems demand
specialized training for professionals in this field, emphasizing the importance of cultivating computational
thinking in students [5, 6]. Computational thinking involves solving a complex problem by breaking it down
into a number of smaller, more manageable problems (decomposition). Each of these smaller problems can then
be considered individually, taking into account how similar problems have been solved previously (using
prototypes) and focusing only on the important details while ignoring unimportant information (abstraction).
Simple steps or rules can then be developed to solve each of the smaller problems (algorithms). Finally, these
simple steps or rules are used to program the computer to help solve the complex problem in the best possible
way [7].

One of the primary research areas in mechatronics and robotics is the study and modeling of the
kinematics and dynamics of mechatronic and robotic systems [8]. This focus is driven by the increasing
complexity of the mechanical design in these systems.
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In the tasks of automation of mathematical modeling and research of mechatronic systems, the following
forms of representation of mathematical models of dynamics are used [9]:

— system of differential equations;

— connected graph;

— structural-dynamic scheme.

Differential equations of dynamics are a generally accepted form of representation of a mathematical
model of a mechatronic system or its individual subsystems.

In modeling the dynamics of mechatronic systems, a promising approach involves representing the
dynamics of the actuator as the motion of a representative point in Riemannian space. The metric of this
Riemannian space is defined by ensuring that the instantaneous kinetic energy of the representative point
equals the kinetic energy of the multi-link mechanism at every point in space [10].

The main known methods for compiling differential equations for the dynamics of multi-link actuators
are as follows:

» Lagrange method, based on the Lagrange equations of the second kind;

* modified Lagrange method based on the recurrent description of the kinematics of a mechanical
system;

» Euler's method, based on the application of the second law of dynamics and D'Alembert's principle;

» Gauss's method, based on the principle of least constraint;

» connected graph method.

The Lagrange method, using matrices of homogeneous coordinate transformations to describe
kinematics, is the most commonly employed approach in practice. The equations derived from this method
offer a precise description of system dynamics and are useful for developing control laws in the space of
generalized coordinates [11]. However, as the complexity of the mechanical subsystem increases, deriving the
equations of motion for holonomic mechanical systems using the Lagrange method becomes significantly
more challenging.

The aim of the work is to study the possibilities of automating the creation of a mathematical model of
the mechanical subsystem of mechatronic devices compatible with the complete mathematical model of the
entire system.

Lagrange equations of the second kind for a mechanical system consider a system with s degrees of
freedom, subject to stationary, ideal, holonomic constraints. In this scenario, the system's position is defined
by s generalized coordinates ¢;, ¢, ..., ¢s. The kinetic energy of the system depends on these generalized
coordinates as well as the generalized velocities, which are the time derivatives of the generalized coordinates.

For such a system, one can write s equations of motion, which are called Lagrange equations of the second
kind or differential equations of motion in generalized coordinates [12]:

d|er | or _
dt o9, aq,
where Q; is the generalized force. In order to formulate equation (1), it is necessary to express the kinetic
energy of the system through generalized coordinates and generalized velocities.

The Lagrange equations of the second kind are a system of second-order ordinary differential equations
with respect to generalized coordinates. These equations require the analytical computation of three first
derivatives of kinetic energy: with respect to the generalized coordinates, generalized velocities, and time. As
the mechanical design of mechatronic systems becomes more complex—particularly in three-dimensional
mechanisms—this task becomes increasingly challenging, complicating the use of Lagrange equations and
limiting their applicability.

Significant simplification in the field of mathematical modeling of the dynamics of complex mechanical
systems can be achieved through the use of specialized CAD systems that automate the creation of equations
of motion. Modern CAD systems, as a rule, implement a monodisciplinary approach: multiphysical modeling
methods are poorly used in existing CAD systems.

From a mechatronic systems design perspective, MATLAB/Simulink is the most favorable CAD system.
MATLAB offers specialized libraries for visual modeling of modern electric drives and their PowerSystems
converters, as well as the Simscape Multibody library for creating the mechanical components of multiphysical

O, j=1l.s (1)
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models and simulating complex multidimensional mechanical systems. Additionally, MATLAB provides
advanced tools for programming microprocessor control devices, enabling the comprehensive design and
analysis of mechatronic systems within a single software environment.

Results and discussion

Let's consider some options for using MATLAB/Simulink to automate mathematical modeling of
complex mechanical systems.

Simscape Multibody provides a visual modeling environment for 3D mechanical systems. With this
library, you can model multibody systems using blocks representing bodies of a given geometric shape, various
types of connections between individual bodies, force sources, and sensors. Simscape Multibody automatically
generates and solves the equations of motion for the complete mechanical system.

As an elementary example, we present a mathematical model of a controlled physical pendulum — a two-
body mechanical system with one rotational degree of freedom, Fig. 1.
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Figure 1 — Implementation of the mathematical model of a controlled physical pendulum in
MATLAB® Simscape Multibody. a) model diagram; b), ¢) — dialog boxes for setting up the pendulum stand
and the moving part of the pendulum, respectively
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Simscape Multibody lets you define model parameters using MATLAB® variables and expressions.
Simscape Multibody lets you integrate hydraulic, electrical, pneumatic, and other physical systems into your
model using components from the Simscape product family.

Fig. 2 shows the time diagrams of the controlled pendulum operation obtained using this model.

20

20

Figure 2 — Time diagrams, a) and phase portrait, b) of forced oscillations of a controlled physical
pendulum with friction

It should be noted that the task of developing a virtual world for a complex mechanical system, especially
with complexly configured parts, is very labor-intensive and requires special training unrelated to the main
goal - studying the mechanism and designing it. However, such visualization significantly increases the
visibility of the process. This was one of the reasons that prompted MathWorks to develop a CAD translator
that provides construction of a mechanism model based on its solid model created in an automated design
environment, for example, in SolidWorks. When using a CAD translator, the mechanism model can also inherit
the graphical representation of its parts.

Fig. 2 shows a mathematical model of the industrial robot manipulator KUKA type KR 10 R900 sixx.
Individual parts of the robot were designed in the SolidWorks program, and then their mass and dimensional
characteristics were imported into Simscape Multibody.
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Figure 2 — Implementation of the mathematical model of the KUKA KR 10 R900 robot in MATLAB®
Simscape Multibody. a) model diagram; b) visualization of the robot manipulator obtained using Mechanics
Explorer

This approach significantly reduces the time needed to develop models of mechanical systems, allowing
a greater focus on the tasks of controlling the movement of mechatronic systems.

An alternative approach involves directly using the Lagrange equations of the second kind. In this method,
the differential equations of motion for a given mechanical subsystem design are composed using built-in
symbolic mathematics tools. The researcher specifies the system's generalized coordinates and symbolically
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formulates the equation for the total energy of the mechanical system. The most labor-intensive operations of
analytical differentiation can then be performed automatically using the symbolic function. diff().

A subsystem block implementing the obtained equations of motion is also automatically generated, which
can be directly used in Simulink models.

The authors developed a MATLAB® live script that demonstrates the use of the proposed approach to
analyze the dynamics of a three- and two-link flat pendulum, Fig. 3.
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Figure 3 — Generalized coordinates and calculation scheme of a two-link pendulum

Fig. 4 shows the implementation of a mathematical model of a two-link flat pendulum with a generated
subsystem that implements calculations using the Lagrange equations.
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Figure 4 — Structural diagram of the mathematical model of a two-link pendulum.

An implementation of a two-link pendulum model was also developed using the Simscape Multibody
library, and a comparative analysis of the operation of these two models was performed, presented in Fig. 5.
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Figure 5 — Comparative analysis of two-link flat pendulum models using different approaches for their
creation
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The calculated results demonstrate complete identity of the data obtained on models of different types.
Conclusions

The successful development and design of modern mechatronic systems are closely linked to the
implementation of computational thinking in the training of contemporary electromechanical specialists. This
connection is well-established in the field.

This paper emphasizes the importance of a multidisciplinary approach to mechatronic system
development. It proposes the use of MATLAB®/Simulink, along with its necessary extensions, as a
comprehensive Computer-Aided Design (CAD) system for developing and researching mechatronic systems.

This paper examines methods for automating the creation of mathematical models for complex
mechanical systems, which are crucial components in the design of modern mechatronic systems. The study
proposes an approach to automate the generation of differential equations for these complex mechanical
systems. This approach is based on the Lagrange equations of the second kind and utilizes symbolic
calculations in the MATLAB® environment.

The research demonstrates that the behavior of a two-link flat pendulum model, developed using this
automated method, aligns precisely with that of a model constructed using Simscape Multibody blocks. This
validation confirms the accuracy and reliability of the proposed automation approach.
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MexaHHKAaHBI MATEMATHKAJBIK MOAeJIbAEYli ABTOMATTAHABIPYFA APHAJFAH aKNAPATTHIK
TEXHOJIOTHSJIApP MeXaTPOHABIK Kyleepain 6eJiri

MexaTpoHABIK >KYHenepAiH MeXaHUKaIblK KOMIOHEHTTEPIiH MAaTeMaTHUKAIbIK MOJeNbAey i
aBTOMATTaH/IBIPY Ka3ipri 3JIeKTPOMEXaHWKAaHBIH IIelnylni acrekTici 0osbin Tabbuiaabl. by
skymbicta ExiHmi Tunreri Jlarpamwk TeHaeynepiHe xoHe onapasl MatLab/Simulink-te xy3zere
acelpyFa Haszap ayAapa OTbIPbIN, MaTeMaTHKalblK MOJENbAEpIdi Kypydbl aBTOMATTaHIBIPY
o/licTepi  KapacThIpbIIFaH. 3epTTey MEXaTpPOHMKAJbBIK JKyHenepai »kobanayaarbl ecenTey
olinayblHbIH pelliHe Oaca Hazap ayAapanbl *oHe Simscape MynbTHOOATApBIH KOca allFaHia,
MOJICTIB/ICY/IIH  OPTYPJli  TOCUIAEpiH CaNBICTBIpanbl. ¥CHIHBUIFAH aBTOMATTaHABIPY dJici
MeXaHUKaNbIK ilIKi OKYHenephiH /[A9n JWHAMUKANBIK KOPIHICTepiH KalbINTacThIPyAarbl
THIMJIUTITIH KOPCeTe OTBIPBIN, MAaSTHUKTIH €Ki OYbIHABI MOJENbACPIH CABICThIPMAIIbI TaJIaY
apKbUIbI TEKCepiei.

Tyiiinoi co30ep.: MexaTpoHIBIK XKyHenep, MaTeMaTUKaJIbIK MOJENbAEY, aBTOMaTHKa, Jlarpanx
Tenyeynepi, ecenrtey oinaysl, MATLAB/Simulink, Simscape Multibody, snekrpomexaHuka,
JKyie TUHaMHKAachI.

Teitiok B.K., Uepnsiit A.I1., bymes B.B., Jlanunetiko O.K., Usanora A.O.

I/IH(I)OpMa[lHOHHLle TEXHOJIOTHH JI1 aABTOMATU3AIIHUH MATEMATHYECKOI0O MOAECJIUPOBAHUA
MeXaHH4YeCKOi JacTu MEXaTPOHHBIX CHCTEM

ABTOMaTH3aLIMS MATEMaTHIECKOTO MOAEIMPOBAHUS MEXaHUYECKUX KOMITOHEHTOB MEXaTPOHHBIX
CUCTEM SIBIIIETCS BaKHEHIINM acTMeKTOM COBPEMEHHOW 3leKTpoMeXaHWKH. B naHHo# cratbe
paccMaTpUBAlOTCS METOJIbl ABTOMATHU3AIIMH CO3JJAaHHUS MATEMATHYEeCKUX MoJieliel ¢ aKIIeHTOM Ha
ypaBHeHus Jlarpanxka BToporo poaa u ux peanmzaipito B MATLAB/Simulink. B uccienoranuu
MOTYEPKUBACTCS POJIb BBIYUCIUTEIBHOTO MBIIUICHUS MPU MPOCKTHPOBAHUM MEXaTPOHHbBIX
CUCTEM M CpaBHMBAIOTCS pa3jMyHble MOAXOAbl K MOJETUPOBAHMUIO, BKIIOYas Simscape
Multibody. [NpeanoxeHHblli METOJT aBTOMATH3alMK MOJATBEPXK/IEH CPABHUTEIbHBIM aHATU30M
MoOJIeJiel JIByX3BEHHBIX MAasSTHUKOB, JEMOHCTPUPYIOIIUM ero 3(QeKkTUBHOCTb B CO3JaHHUU
TOYHBIX TUHAMHYECKHUX MPECTaBICHUI MEXaHUYECKUX MOJCUCTEM.

Knioyegvie cnosa: MexaTpoHHbIE CUCTEMbI, MaTEeMAaTHYECKOE MOJENMPOBAHUE, aBTOMATH3alIMs,
ypaBHeHus Jlarpanska, BblunciaurenabHoe MbitieHrne, MATLAB/Simulink, Simscape Multitody,
9JIEKTPOMEXaHUKA, CUCTEeMHAas JUHAMUKA.
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Biausinne MoOHJIbLHBIX npu.ﬂomeﬂuﬁ Ha 06p33 JKH3HHM U MOBCCIHEBHBIC
NPUBBIYTKHA nmoJib3oBaTeJiei

B naHHO# cTtaTbe paccmarpuBaeTcsl BIMSHHE MOOWIbHBIX MPHIOXKEHHWH Ha 00pa3 >KM3HH U
MOBCEAHEBHbIC MPUBBIUKK MOJb30BaTeneil. B mocnenHue roapl HabmrogaeTcs 3HAYMTENbHBIN
POCT MOMYJSPHOCTH MOOWIIBHBIX MPHUJIOKEHHUH, KOTOpble OXBAaThIBAIOT Pa3JNUYHBIC ACMEKTbI
JKU3HU: OT 310pOBbs M (pUTHeca A0 opraHM3auuu padoyero BpeMeHW W oOleHus. B craTtbe
AHANM3UPYIOTCS KaK TMOJIOKUTENbHbIe, TaK W OTpHLATENbHbIE TOCIEACTBUS HMCMOIB30BaHUS
MOOMIIBHBIX TIPHJIOKEHHH, BKJTIOYas YITydlleHHe MPOXYKTUBHOCTH, IOCTYN K MH(GOpPMALMU U
pecypcaM, a TakKe PHUCKH, CBSI3aHHbIE C 3aBUCHMOCTBIO OT TEXHOJOTMH M yXYZALIEHUEM
MEXJIMYHOCTHBIX ~ OTHOWEeHWi. OCHOBHOE  BHHMaHWe  yJnensercd  HUcCle0BaHUsM,
JEMOHCTPUPYIOLIUM, KaK MOOWJIbHBIE MPUIOKEHUS] POPMUPYIOT HOBBIE MPUBBIYKK U MEHSIOT
MOAXOAbI K TMOBCETHEBHBIM 3amadaM. Llemb craTbm — TpenocTaBUTh KOMIUIGKCHBIH 0030p
TEKYLIMX TEHACHUWH W BBIABUTH KIIOYEBbIe (aKTOpPbI, cocoOCTBYIOLIME M3MEHEHHIO o0pasa
>KU3HU TMOJb30BaTeNeil B HUPPOBYIO SMOXY.

Kurouegvie cnoga: mobunvhvie npuiodxcenus, 00paz MHCU3HU, NOBCEOHEGHbIe NPUBHIYKY,
HPOOYKIMUBHOCHb, 300P08bE, 3ABUCUMOCHIL 0Nl MEXHOI02UH, YUPPosas Ynoxa, 83aumooeiicmeue,
UHHOBAYUU, UCCTCO0BAHUE.

Bseoenue

C KaxIbpIM rofoM MOOWJIbHbIE MPUIOKEHHUS] CTAHOBSTCS HEOTbEMJIEMOW YacTbIO JKU3HW MMJUTMOHOB
moneil mo BceMy Mmupy. C pa3BUTHEM TEXHOJNOTMH W YBEJIMYEHHEM JOCTYHNHOCTH CMapT(OHOB, OHHU
npeobpa3yloT He TOJIBKO CIOCcOObl B3aMMOJCHCTBUS MEXKIY JIFOABMH, HO U caMy CTPYKTYpPY MOBCEIHEBHOM
JKU3HMU.

B 2024 romy xoauuecTBO 3arpyeHHbIX MOOWIBHBIX MPUJIOXKEHUH MpeBbllIaeT 7 MWIIMOHOB, YTO
CBHJETENILCTBYET O pacTyIlleM UHTepece Mob30BaTesel K M POBBIM MHCTPYMEHTaM, CIIOCOOHBIM O0JIerYUTh
pelleHre MOBCEJHEBHBIX 3aau.

MoOunbHble MPUIOKEHUs] OXBAThIBAIOT IUMPOKUH crekTp cdep, BKIOYas 340poBbe M (UTHEC,
obpa3oBaHue, (MHAHCOBOE yNpaBieHNe, KOMMYHHUKALMIO U pa3BiedyeHus. OHM MpeasaratoT Mojb30BaTessam
yI00CTBO M IOCTYMHOCTb, MIO3BOJISIS BBIMOIHATH PA3IM4HbIe ASHCTBHUS BCErO JIMLIb OTHUM Ha’KaTHeM KHOTKH.
Hanpumep, npunokeHus [y OTCJASKMBaHUA (PU3MYECKOH aKTUBHOCTH HE TOJIBKO CIOCOOCTBYIOT
MOAJICP>KAHUIO 3/10pOBOrO 00pasa sKU3HHU, HO U (OPMUPYIOT HOBbIE MPUBBIYKH, MOTUBUPYS MOJIb30BATEINCH
3aHUMAThCS CIIOPTOM M CIIEUTH 32 CBOMM paloHoM [1].

C npyroii cTOpOHbI, MPUIOKEHHUS 11 OOLLIEHUS U COLMANIBbHBIX CeTel, HECMOTPS Ha UX MOJIOKUTESIbHbIE
acreKThbl, MOTYT CMOCOOCTBOBATh YMEHBLICHHUIO JIUYHBIX B3aUMOACHUCTBUN M YBEJIMYEHUIO 3aBUCMMOCTH OT
HUPPOBBIX TEXHOIOTHH.

Tem He MeHee, BIMsHUE MOOUIbHBIX NPUIOKEHUH Ha 00pa3 KU3HU MoJb30BaTeneli TpedyeT riyookoro
aHanu3a, IOCKOJIbKY 9TO BIMsIHUE He Bceraa oqHo3HauHo. C 01HO cTOPOHBI, MOOMJIbHBIE MPUIOKEHUS MOTYT
YIYUIlIUTh KAauyecTBO XHU3HM, a C JPYrol — MNpUBECTM K YXYALIEHUIO MCUXUYECKOrO 3A0pOBbI M
MEXKJIMYHOCTHBIX OTHOLLIEHUH.

B nanHom uccnenoBaHun OyayT pacCMOTpPEHbI Kak MOJIOKUTENbHbIe, TAK U OTpULATEbHbIE acNeKThl
MCTOJIb30BaHUs MOOUJIbHBIX MPUIOKEHUI, a TaKXKe UX BIUSHHUE HA HOpMUPOBaHHE NOBCEAHEBHBIX PUBBIYEK
1 00pa3a KU3HU MoJb30BaTeliel B yCIOBUAX HUPPOBOH snoxu [2].
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Memoowvl u mamepuane

MoGuibHbIE IPUIIOKEHHS Pa3HOOOPa3HBI MO cBoeMY (PYHKLHMOHATY U MOTYT OBbITh YCJIOBHO pa3fiesieHbl
Ha HECKOJIBKO KaTeropHii: 3710poBbe U GUTHEC, 0Opa3oBaHKe, (PUHAHCHI, COLMAIIBHBIE CETH U pa3BIICUCHUS.
Kaxxnas U3 3THUX KaTeropuii npeanaraet yHUKajdbHble BO3SMOXKHOCTH, KOTOPbIE MOTYT CYIIECTBEHHO U3MEHHUTh
o0pa3 >kH3HHM ToJib30BaTelielt [3].

1. IlpunoxkeHus i 300pOBbsS M pUTHECA: DTH MPHUIOKSHUS TTOMOTAIOT MOJIB30BATENSIM OTCIIEKHUBATh
CBOM (M3MYECKHE TOKa3aTesM, Takhe KaK KOJMYECTBO IIAroB, YPOBEHb AKTMBHOCTH, KAauyeCTBO CHa M
KajopuiiHocTh TviM. [lomynsipHeie npunoxenus, Takvue kak MyFitnessPal u Strava, npeanarator
WHCTPYMEHTBI JUIS MOHMTOPWHra M aHajiM3a JaHHBIX, YTO CIOCOOCTBYeT Oosiee OCOZHAHHOMY MOAXOAY K
310poBbl0. OHM MOTHBHPYIOT MOJIb30BATENEH K O0siee akTHBHOMY 00pasy >KU3HH U (POPMHUPOBAHHIO MOJIE3HBIX
MPUBBIYEK.

2. Obpa3zoBatenbHble MPUIOKEHUS: B YCIOBHUIX POCTa OHNAalH-00pa30BaHUs, MPUIIOKEHHS, TAKHE Kak
Duolingo n Khan Academy, npeanararot 10cTyn K 3HaHUSM B pa3UuHbIX 00sacTsX. OHM MO3BOJISIOT YUUTHCS
B 1t000€ BpeMs U B TI0OOM MecTe, UTO 3HAUMTEbHO TMOBBILIAET TOCTYMHOCTL 00pa3oBaHus. OTO MPUBOAUT K
WM3MEHEHHUSM B MOAX0/aX K 00YHEHHIO U CIIOCOOCTBYET CaMOO0pa30BaHHIO.

3. ®uHaHcoBbIie npuiiokeHus: [Ipunoxxenus s ynpaeneHus puHancamu, Takue kak Mint u YNAB
(You Need A Budget), momorarot monp3oBateiiM KOHTPOJIMPOBATh CBOM PacXojibl, TNAHUPOBATh OIOJHKET U
cleauTh 32 PUHAHCOBBIMU LIEISIMU. DTO MOYKET 3BHAYUTENTbHO U3MEHUTH (DHHAHCOBBIE MPUBBIYKH U TTOBBICUTH
(bUHAHCOBYIO IPAMOTHOCTb.

4. Coumanbhble cet: [Ipunoxenus, Takue kak Instagram m Facebook, mo3BonsoT nonp3oBaTemnsm
MOJIeP)KUBATh CBA3M U OOMEHWBaTbcs WHpOpMauueid. XOTsS OHU cOcoOCTBYIOT CO3JaHMIO coodLIecTBa U
B3aMMOJIEHCTBUS, OHH TaKKe MOTYT MPUBOAMTE K YXYALIEHHUIO MCUXHUYECKOTO 370POBBS, €CIIM MOJIb30BaTeN
CTaHOBATCS 3aBUCUMBIMHU OT OJJOOPEHUS 1 B3aUMOAEHCTBUS B LIM(POBOM MPOCTPAHCTBE.

5. PasBnekarenbHble mpunoxenus: [lnatdopmel, Takne kak Netflix u Spotify, u3meHunn cnocoGsl
notpeGyieHust KoHTeHTa. OHU MpeiaraioT YA0OHbIH A0CTyN K GUIIbMY, My3bIKe U JPYTUM MENa, YTO MOKET
MPHUBECTH K YBEIMUEHHIO BPEMEHHM, IIPOBOAUMOTO Nepel SKPaHOM, U CHHXKEHHUIO aKTUBHOCTH [4].

[MonoxxurensHoe BIMSHUE MOOWIBHBIX TpHiIoKeHHH. [lomoskurensHoe BiAMSHHE MOOMIIBHBIX
MpUIoKeHWit Ha 0o0pa3 KM3HM TOJib30BaTeNel 3aKioyaercss B yAOOCTBe, OOCTYMHOCTH HHpopMauuu u
BO3MOXKHOCTU YJIyYLIWTb pa3jIMiHble acnekTbl >ku3HW. llonb3oBaTenu MOryT JIErKO YNpaBisiTb CBOUM
BpEMEHEM, CJIeIUTh 3a 310pOBbeM U (hHHAHCAMM, a TAKKE MOJMy4aTh JOCTYI K 00pa3oBaTe/bHbIM pecypcam,
YTO CIOCOOCTBYET PA3BUTHIO JIMYHOM dPPEKTUBHOCTH U CAMOPA3BUTHS.

— VYnyuienue 310poBbs W (uTHeca: MccnenoBaHus MOKA3bIBAalOT, YTO MCIOJNB30BaHUE (UTHEC-
MPUIOKEHUIT MOXKET MOBBICUTh ypoBeHb (usnveckoil akruBHocTH Ha 30-40%. [lonb3oBatenu, KOTOpble
OTCJIEKUBAIOT CBOM JOCTIXKEHHUS, O0Jiee MOTHBUPOBAHbI K 3aHATHSAM CIIOPTOM W BEJIEHHIO 310pOBOro odpasa
JKU3HMU.

— JloctynHocTh obpa3oBanus: OHnaiiH-00y4deHHe CTalo AOCTYIHBIM Jjs IIMPOKOW aylAWTOPUM, UTO
MO3BOJISIET JIIOASAM BCEX BO3pacToB M Mpod)eccuil momyuyaTh HOBbIE 3HAHWS W HAaBBIKM. DTO HE TOJIBKO
pacLiupsieT BO3SMOKHOCTH TPYAOYCTPOUCTBA, HO M CMIOCOOCTBYET JIMYHOMY POCTY.

— @uHaHcoBas rpaMoTHOCTh: [lpunoxkeHust s ynpaeieHus (UHAHCAMHU MOMOTalOT MOJb30BaTENsIM
OTCJIEKMBATh CBOM pacXolbl M YUYMTHCS YIPAaBATb JAEHbraMH, YTO, B CBOIO Ouepelb, BeleT K Oosee
OCO3HAHHBIM (PMHAHCOBBIM PEIICHUSIM U YMEHBIICHHUIO OJITOBON Harpys3KH.

— OtpuuarenbHOe BIUSHAE MOOUIIbHBIX MPUIIOKEHHUH

— HecmoTpss Ha MHOrouMCjeHHbIE IMPEUMYILUECTBA, MOOWIbHBbIE MPUIOKEHHUs] TAKXKE HMEIOT CBOM
HenocTaTku. HekoTopble M3 HMX MOIYT HEraTMBHO CKa3aTbCs Ha IOBCEAHEBHBIX MPUBBIYKAX M 0O0LIEM
COCTOSIHWM T0JIb30BaTEIEH.

— 3aBUCUMOCTb OT TexHosorui: Ilo maHHbIM McciaeaoBaHui, okojo 30% MOOmEX U HCMBITHIBAIOT
MPU3HAKY 3aBUCUMOCTH OT COLIMANIbHBIX CETEH, UTO MOXKET PUBECTH K YXY/LIEHHUIO ICUXUUYECKOI 0 310POBb4,
BKJIIOYasi TPEBOT'Y U JETIPECCHIO.

— CHwKeHHe KauecTBa OOLIEHHS: C YBEIMUEHHUEM BPEMEHH, MPOBOAUMOTO B MOOUIBbHBIX MPUJIOKEHUSX,
YMEHBLIAETCS] KOJAMYECTBO JIMLIOM K JIMLY B3aUMOAEWCTBMHA. ODTO MOXET HEraTMBHO CKa3aTbCsi Ha
MEXKJIMUYHOCTHBIX OTHOLIGHUSIX U COLIMANIbHOM >KU3HHU.
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— Pacnpoctpanenne nesuHdpopmaumu: [lpunokeHus, O0COOEHHO COLMATbHBIE CETH, MOTYT
CrocoOCTBOBATE PACTIPOCTPAHEHUIO HEIOCTOBEPHOI MH(OPMALMK U CIyXOB, YTO CO3/1AeT JOTOJHUTENIbHbBIE
mpobJeMbl [Jis TIOJIb30BaTeseH.

Tem cambiM, BIMSHHE MOOWJIBHBIX MPHIOXKEHWH Ha o0pa3 >KU3HM M TOBCEIHEBHbIE MPUBBIYKH
MOJTb30BATENICH  SBISIETCSl CIOKHBIM M MHOTOTpaHHBIM  siBieHHeM. C OfHOM CTOpPOHBI, MOOWIIBHBIE
MPUIOKEHHUS TIpelJiaraloT ynoOHble pelleHus A yaydlleHWs 3740pOBbs, o0pa3oBaHHMs M (DMHAHCOBOTO
ynpasienus. C Jpyroil CTOPOHBI, OHM MOTYT MPUBOJUTH K 3aBUCHMOCTM W CHIKEHHMIO KauyecTBa
MEXKTMIHOCTHBIX B3aMMOJICHCTBIH [5].

BakHO 0CO3HAHHO MOAXOANTH K MCIOIBb30BAHUIO MOOWIIBHBIX MPUIIOKEHUH, YCTaHABINBAs IPaHULBI U
ciels 3a CBOMM MoBeleHHMeM B LU(poBoM mpocTpaHcTBe. OOpa3oBaHMe M OCBEAOMIJIEHHOCTb O
MOTEHUHMATBHBIX PUCKAX U MPEUMYILECTBAX MOOMIIBHBIX MPHIIOKEHHI MTOMOTYT TOJIb30BaTEISIM MaKCHUMAaJIbHO
3 PEeKTUBHO MCTIOIB30BaTh MX BO3MOXKHOCTH, COXPaHSS MPH 3TOM FapMOHHIO B MOBCETHEBHOM JKU3HH.

B 2023 rogy HaGmtogaetcst psii MHTEPECHBIX TEHACHLMH B UCMOJIb30BAHUHW MOOUIBHBIX MPUIIOKEHUH.
Bo MHOrOM, 3Ty CTaTUCTHKY ellle MPEACTOUT OCMBICIINTb, HO, HA HALll B3rJIs/1, OHA TIOMOXKET pa3paboTiynKam
W MapKeToJIOraM ONpeeIuTh 3aKOHOMEPHOCTH M JIy4llle TIOHSTh MOJIb30BaTelIsl.

YacToTa UCroib30BaHUs NpUIOKeHUH [6]:

Okono 51% mnonb3oBaTeniel MPoBEpsIOT cBOU npuioxeHus ot 1 go 10 pa3 B aens. 25% aenatot 1o 11-
20 pas, 16% - 21-50 pa3, a 7% - Gonee 51 pa3a B JeHb. DTH JaHHBIE YKa3bIBAlOT HA Pa3HbBI ypOBEHb
BOBJICHEHHUSI MOJIb30BATENCH.

Bpemsi, npoBoanMoe B NPUITOKEHUSAX:

IMTonb3oBarenu Tparsat 85% BpeMeHH, MPOBOAMMOTO Ha cMapT(hOHE, Ha MCTIOJIb30BaHUE TPHUIIOKEHHH.
Facebook (nestenbHoCcTh opranuzanuu Meta 3anpenieHa B P®) u Google muaupyror, coctaisst 13% u 12%
oT ob1mero vcnoib3oBanus npunoxenuii B CIIIA cooTBeTCTBEHHO.

Hemorpadus nonb3oBateneii cMapTQOHOB:

B CIIIA tunuunblii onb3oBaTellb cMapToHa - MykunHa. bonbimucTBo MyxunH (80%) W skeHIIWH
(75%) HaxonsaTcs B Bo3pacTHOU kaTeropuu 18-29 ner.

YacToTa npoBepku TenedoHa:

B cpenanem nposepsttot Tenedon kaxkapie 10-12 munyT (nanueie mo CIIIA), uto cocrarniseT okoio 96
pa3 B neHb. ExkegHeBHOE McTonb30BaHue TenedoHa 0OBIMHO COCTABISET MUHUMYM S 4acoB.

TpeHnabl 3arpy3Ku U yAaJIeHUs NPUIOAKEHUI:

YauButenpHo, HO 62% mojb30BaTeNedl MPENNOUYUTAIOT HE 3arpykarh MPWIOKEHMS, €CIM B HeM
MOJpa3yMeBaeTCs COBEPLUEHHE TPaH3aKLIMI, a U3 TeX, KTO 3arpy»KaeT, NOJ0BMHA YAaJseT NpUIoKeHHE nociie
TpaH3aKLKU.

Konsepcus B npuioxeHusx:

[lonp3oBarenu mnpoBoAsAT B cemMb pa3 Oosblle BpeMEHM B MPUIOKEHMAX, 4eM B Opaysepax, 4To
KoppeaupyeT ¢ 6osee BLICOKUMHU KOHBEPCHSMHU M0 CPAaBHEHUIO ¢ MOOMIIbHBIMM CaiiTaMu.

BoBneueHHOCTb U OTTOK B IPUIIOIKEHUAX:

78% nonp3oBareneii MoOunbHbIX npunoxeHud B CILIA ucnone3ytoT He Oojiee MATH MPUIOKEHMIA
€XKeIHEBHO, MpU 3TOM HaOJIOAaeTcs BHICOKMI YpOBeHb OTTOKa - 71% monb30oBaTenell mNpekpamiaroT
KCTIONIb30BaHMe MpuiIokeHuit uepes 90 aueii [7].

DddexTuBHOCTD push-yBegoMIIeHHIA:

Push-yBegomnenus 3HaUMTENIbHO YBEIMUYMBAIOT yAep KaHUe [10b30BaTeNIeil - B CpeiHeM B 5 pas.

['mobGanbHble TEeHACHUMH MCTIOIB30BAHMS PHIOKEHHH:

Oskupaercs, 4to K KoHIly 2023 roga KOJIMUYECTBO MOJb30BaTe/ied MOOUIIbHBIX MPUIIOKEHHUH TOCTUTHET
7,26 munnuapna.

Kak Mbl BUIMM, HECMOTPS Ha yBEJIMUEHUE «BECA» MPUIIOKEHUs B )KU3HH MOJIb30BATENS, HY>KHO YAEISATh
JOCTaTOYHOE BHUMAaHUE YAEePsKaHUIO MPUIOKEHHS U o0ecriedeHnto TpeOyeMoi KOHBEPCHH.

OueBuaHO, uTO chepa MOOUIILHBIX MPUIIOKEHHUH, crienys 3a oOuleld TeHaeHUMeH, TpedyeT OT cozaaTeseii
Bce OosbLIero Kpyrozopa v MUCNojib30BaHUsl MepeaoBbIX TeXHONIOruid. BoamorkHo, cneayromuii ron He OyneT
PEBOJIFOLIMOHHBIM B IUIaHE HALIEro MPUBBIYHOIO MOHMMAHMUSI MOOMJIbHBIX MPUIOXKEHUH, HO, CKOpee BCEro,
2024 3agact o4eHb Cepbe3Hblii BEKTOP B Pa3BUTHH 3TOTO HANpaBJIeHMUS.

OueBuaHO, uTO chepa MOOUIILHBIX MPUIIOKEHUH, crienys 3a oOuleld TeHaeHUMeH, TpeOyeT OT cozaaTereii
Bce O0JIbLIEro Kpyrozopa v MCIMOJIb30BaHUsl MepeloBbIX TEXHOIOruid. Bo3moxkHo, cneaytomuii ron He Oynet
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PEBOJIOLIMOHHBIM B TIaHE HAIIErO MPUBBIYHOTO MOHMMAaHWS MOOMIIBHBIX MPHUIIOKEHHWH, HO, CKOpee BCero,
2024 rop 3amact oueHb Cephe3HbIl BEKTOP B pa3BUTHM 3TOTO HAMpPaBlICHHUS.

BaxHbIM acmiekToM CTaHeT WHTerpauus TEXHOJIOTMI HCKYCCTBEHHOTO WHTEJJIEKTa M MAllWHHOTO
00y4eHHs B MOOMITbHBIE TIPUIIOKEHHMS. DTO TIO3BOJIUT CO3/1aBaTh O0s1ee MepcoOHANN3UPOBAaHHbIE U a1alITHBHbBIC
uHTepdeiickl, KOTopble OyAyT YUUTBIBATh MPEANOYTEHHs MONb30BaTeel 1 ylaydluarh ux onbiT. Hanpumep,
MPUIOKEHUST MOTYT MpeljaraTb pPEKOMEHJAlMM Ha OCHOBE NpEeAbIAYyLIEero MoBeJeHHs, [oMoras
MOJI30BATEJISIM JIOCTUTATh CBOMX Liesiel bornee 3pPeKTUBHO.

Taioke oxumaercss pocT MOMYJSIPHOCTH TMPUIIOKEHMI U MOBBIIEHUS TMCUXUUYECKOrO 370POBbSl U
Onarononyuus. B ycnoBusix pacTtyliei TpeBOKHOCTH U CTpecca, CBSI3aHHbIE C UCIOIb30BAHUEM TEXHOJIOTHH,
TaKue MpWIoKeHus OyayT mpeasiaraTb MeJUTALMK, TEXHUKH pelakcaly U MOAISPIKKY, YTO MOXKET OKa3aTh
MOJIOXKUTEJIbHOE BIMSHUE Ha MOBCEIHEBHbIE MPUBBIYKH M0JIb30BATENEH.

bezonacHOCTh JaHHBIX OCTaHETCs Ba)KHOW TeMOM, OCOOEHHO B CBeTe pacTylUUX Yrpos
kubepbezonacHoctu. PazpaGorurku OyayT BBIHY)KAEHBI YAENATh OOjblle BHUMAaHWS 3allUTe JHMYHOMN
WHpOPMALIMK TIoNb3oBaTeNel 1 codmoaeHnto Hopm GDPR u apyrux perynstopoB. 3To MOXKET MPUBECTH K
co3aHuio 6osiee Mpo3padHbIX U 6€30MacHBIX MOOWIIBHBIX MPUI0KEHHIA.

Hakonen, ¢ yderoM rno0anbHBIX TEHACHLMI K YCTOWYMBOMY Pa3BUTHIO M JKOJIOTMH, MOOWIIBHBIE
MpUIIOXKeHUs OyIyT BCE OOITbIe HallesleHbl Ha TIOMOIIb MOJTb30BATEIISIM B CHYDKEHUH YTTIEPOAHOTO ciiea v
Oosiee palMOHAIEHOM TIOTPEOJICHUH PECYpPCOB. DTO MOXKET BKITFOUATh B ce0s MPUITOKEHUS TS OTCIISKUBAHUS
BBIOPOCOB YIiiepo/ia, yNpaBieHHs OTXOAaMH U MOAJASPKaHUS SKOJIOTHUECKH YUCTOTO 00pa3a KU3HHU.

Takum obOpasom, 2024 rom MOXKET CTaTh BpEeMEHEM, KOrja MOOWIIbHBIE MPHIOKEHHS HE TOJBKO
MPOJOIDKAT YIy4llaTh TOBCEIHEBHYIO >KM3HB TIONIb30BaTeNel, HO W OyIyT OpHEeHTHpOBaHBI Ha Gosee
riy0oKHe U 3HaYMMble U3MEHEHUs, YHUTHIBAIOLIME KaK JIMYHbIe, TaK U rinodanbHblie BBI3OBHI [§].

Buizo6vl u nepcnexkmuesl

Brnusinue MOOMIBHBIX MPUIOKEHUH Ha o0pa3 KM3HM W TOBCEIHEBHbIE MPHUBBIUKK TMOJb30BaTeNeH
SBJISIETCS MHOTOTPAaHHBIM M Ba)KHBIM acTeKTOM COBpeMeHHOro obmectBa. C OTHOH CTOPOHBI, MOOHMIIbHBIE
MPUIOXKEHHUST TIPEAJIararoT MoJIb30BaTesIM MHOXKECTBO BO3MOXKHOCTEH IJIi ONTUMM3ALMH MOBCEIHEBHBIX
3ajay, YJIy4lleHus 370pOBbs, 00pa3oBaHUs U (UHAHCOBOTO ynpamieHus. OHU cOCOOCTBYIOT Pa3BUTHIO
HOBBIX NPUBbIUEK, MOBBILIAS YPOBEHb YA00CTBA U IOCTYITHOCTH HH(OPMALIMH, a TAKXKE CO3/1aBast IIIaT()OPMBI
11 O0LIeHUs U B3aUMOAEHCTBHUS.

C npyroii CTOpOHBI, MCIONb30BAHWE MOOWIbHBIX NMPHUIOKEHUH TaKKe HECeT OINpeeseHHbIe PHCKU.
3aBUCUMOCTb OT TEXHOJIOTMH, YXYALIEHHWE KadecTBa MEMJIMYHOCTHOrO OOLIEHMs W pacrnpocTpaHEeHHe
Je3MHPOpPMaLMK  SBJISAIOTCS Ba)KHBIMK MpoOiemMaMy, TpeOyIoLIMMHA BHUMaHUs. OTH (aKTopbl MOTYT
HEraTHBHO CKa3aThCs HA NICUXWYECKOM 3[0pOBbE MOJb30BaTeNe U UX COLMATIbHBIX B3aUMOAEHCTBUAX [9].

Takum oOpaszoMm, A7t JOCTHXKEHHMS MaKCHMaJbHOW MOJIb3bl OT MOOWJIBHBIX MPHIOKEHHH HE0OXO0IMMO
0CO3HaHHOE M cOanaHCUPOBAHHOE MX MCIOJb30BaHMe. BaskHO ycTaHaBIMBaTh rpaHULbl U IPUHUMATH MEpPbI
MO MOJAEP>KaHUIO 30POBBIX MPUBbLIYEK B LUQPPOBOM MpocTpaHcTBe. byaylee MOOUNbHBIX MPUIOKEHUH
o0elaeT MHOXKECTBO WHHOBALMH, M BaXHO, YTOOBI OHM CIY)KWJIM Ha TOJIb3Y IOJIb30BATENAM, YJIydllas
Ka4yecTBO JKM3HM M TNOAJCp)KMBas 370pOBOE B3auMojeiicTBue B obumiectBe. B ycnoBusx ObicTporo
TEXHOJIOTHUECKOTO Mporpecca, Nojib30BaTelu J0/KHBI OCTaBaThCsl MHPOPMUPOBAHHBIMU W AAAaNTUBHBIMH,
4TOOBl YCIMEIIHO WHTerpupoBaTh 3TH WHCTPYMEHTHl B CBOIO JKM3Hb, MHHHUMM3HpPYsS MOTEHLMAIbHbIC
HEeraTUBHbIE MOCIEACTBUS.
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B.JI. Hukonenko

Mob6uabai KochIMIIAJIAPABIH NAHJAJAHYIIBLIAPABIH 6Mip caJThIHA
JK9He KYHIEJIKTI d1eTTepine acepi

Bbyn makanaga mMoOWnbAi KOChIMIIATApAbIH MaiianaHylIbUIApAbIH OMip CalTblHA OHE KYHIENiKTi
anetTepiHe acepi 3eprrerinei. COHFBI XKbUIAAPHI JIeHCAYITBIK ITeH (UTHECTEH OacTan yakbITThl 0acKapy
MeH KapbIM-KaThlHacKa JIeHiH eMipJliH opTYpJli acHeKTiepiH KAMTUTBIH MOOWIIBIIK KOCBIMINIAJIAP/IBIH,
TaHBIMAJIBUTBIFBIHBIH €19Yip ecyi Oalikasaapl. Makanaaa eHOek OHIMIIUTITiH apTTRIPYIbl, aKNapaT IeH
pecypcTapra KoJl )eTKi3yAi Koca aFaHaa, MOOWIIbI KockIMIIaIap/Abl MalaadaHyAblH OH J1a, )KaFbIMChI3
a canjgapbl, COHHAal-aK TEeXHOJOTHSFa TOYeNIUTIKIEeH >KoHe TyJFaapajblK KaTbIHACTapIbIH
Oy3bUTybIMEH OalnaHBICTBl Tayekenaep TangaHaibl. MoOWiibAi KoChIMILANAPABIH JKaHa SaeTTepAi
Kajail KaJbINTaCTBIPAThIHBIH JKOHE KYHAETIKTI TarchlpMalapra >KakplHAAy TACUIiH e3TrepTymi
KepceTeTiH 3epTTeyliepre 0aca Hazap ayjapbiiajpl. MakamaHbIH MaKcaThl Ka3ipri ypaicrepre »aH-
JKaKTBI LIOJTY Kacay koHe CaHBIK JAdyip/ie MaiiaaHy I bLTapbIH OMip CaThIH ©3repTyre bIKMa eTeTiH
HETi3ri akTopiapabl aHbIKTay OOJTBIN Ta0bLIAAbI.

Tyiiin co30ep:MOOUIBAT KOCBIMLIAIAP, OMIpP CalTbl, KYHAEJIKTI 9AeTTep, eHOeK OHIMILIIr, AeHcayIbIK,
TEXHOJIOTUSIFa TYENJIUTIK, CAaHIbIK JdYip, 63apa ic-KUMbLJ1, ”HHOBALUAIAP, 3epPTTeyiep.

V.D. Nikolenko
The Impact of Mobile Apps on Users' Lifestyles and Daily Habits

This paper examines the impact of mobile applications on the lifestyle and daily habits of users.
Recent years have seen a significant increase in the popularity of mobile applications, which cover
various aspects of life, from health and fitness to time management and communication. This
article analyses both positive and negative effects of mobile app use, including improved
productivity, access to information and resources, as well as risks associated with technology
dependency and deterioration of interpersonal relationships. The focus is on research
demonstrating how mobile apps are shaping new habits and changing approaches to everyday
tasks. The aim of the article is to provide a comprehensive overview of current trends and identify
key factors contributing to the changing lifestyles of users in the digital age.

Keywords: mobile applications, lifestyle, daily habits, productivity, health, technology
dependence, digital age, interaction, innovation, research.
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M.b.Xymaranues
Ipumenenne 6,10K4YEHH-TEXHOJIOTHil B JIOTHCTHKE H YNPABJICHHH HeNOYKAMH MOCTABOK

Kapazanouncxuii unoycmpuanvueiil yuueepcumem, 2. Temupmay, Kazaxcman

(E-mail: m.zhumagaliev@tttu edu kz)

B cratbe paccmarpuBaeTcs npUMeHeHHEe ONOKYEHH-TEXHOJIOTHI B JIOTHCTHKE M YIPaBJIeHUN
Leno4YkaMyd MOCTaBOK. TexHosorus OJoKuYeiH obecrnevnBaeT MPO3pavyHOCTb, 0€30MacHOCTh U
HEU3MEHSAEMOCTh JaHHBIX, YTO 3HAYMUTENILHO TOBbILIAET dS(P(EKTUBHOCTD YIpaBICHUS
nocraBkamu. biaronapsi JeLeHTpalM30BaHHOM CUCTEME PErMCTpaLMi TPaH3aKUMHA, KOMIAHUU
MOTYT OTCJEKHBaTh JABWXKEHHE TOBapOB B pealbHOM BpPEMEHH, YMEHbILATb PHUCKU
MOIIEHHUYeCTBA W YJIy4llaTh TIpoliecC KOHTPONs KadecTBa. biokueiH crnocoGeTByeT
AaBTOMATHU3aLIMU OTNEepaLid Yepe3 CMapT-KOHTPAKThI, YTO YNPOIUAET B3aUMOAEHCTBHE MEXIY
y4acTHUKaMH LETIOYKH TIOCTaBOK M CHIDKAET OrepalroHHbIe 3aTpaTthl. B cratbe oOGcyxaatoTcs
MpaKTU4YeCKHe MPUMEPbI MPUMEHEHUs] TEXHOJIOTHH B JIOTHCTHUECKUX MpoLeccax, ee BIUSHUE Ha
yTpaBJieHHe PUCKaMHU M TIEPCTIEKTHUBBI TAIbHEHIero pa3BUTHS B JaHHO#H cdepe.

Kniouegvie cnoga: GnokueiH, JOrMCTHKA, YNpaBlieHHE LEMOYKAMU MOCTaBOK, MPO3PAYHOCTD,
0e30MacHOCTh JAaHHBIX, CMapT-KOHTPAKThI, NELIEHTPAIIM30BaHHAS CHCTEMa, aBTOMATH3aLMs,
OTCJIEXKHMBaHME TOBAPOB, CHIIKEHHE PUCKOB, YIIPaBI€HUE PUCKAMM.

Bseoenue

B nocnennue rozapl HabmoAaeTCs 3HAUMTEIbHOE U3MEHEHHE B MOAXO0AAX K YIPaBICHHIO JIOTUCTUKON U
LIEMTOYKaMH TTOCTABOK, YTO CBSI3aHO C BHEIPEHUEM HOBBIX T€XHONOTHMid. OHON M3 caMbIX MEPCNEKTUBHBIX U
00CY)KIaeMbIX TEXHOJIIOTHH sBiseTcs OJIOKYeHH. OTOT MHHOBALMOHHBIM HMHCTPYMEHT, HW3HAYaJbHO
pa3paboTaHHbIA Uil KPUOTOBAIIOT, MpPEAOCTABISET YHHUKaJbHbIE BO3MOXKHOCTH Ui  MOBBILICHUS
Mpo3pavyHOCTH, 0€30MacHOCTH U H3PPEKTUBHOCTH B PA3IMYHBIX OTpacisiX, BKJIKOYAs JIOTUCTHKY. B ycnoBusx
rino6anu3auyy U CTPEMUTEIBHOTO POCTa 00BEMOB MEKIYHAPOAHON TOPrOBIN HEOOXOAUMOCTh B HaI€KHBIX U
3¢ PEeKTUBHBIX CUCTEMaX yNpaBJieHHs LeNOYKaMH IOCTaBOK CTAHOBUTCS Bce Oosiee akTyanbHOM. TexHonorus
O/loKuelH npeanaraeT pelieHHs, KOTOpble MOIYT CYLIECTBEHHO W3MEHMTb TpaJWLMOHHbIE MOAXOAbI K
YIPaBJIEHUIO JaHHBIMU M B3aUMOJCHCTBUIO MEXK/y YUYACTHUKAMU LIEMIOYKH MOCTABOK.

bnokueitn npencraenser coboil pacrnpeneneHHyl0 LMQPOBYIO KHMLY YyueTa, KOTopas [O3BOJISET
(uKcUpoBaTh TPaH3aKLUMM M JAaHHbIE B 3alUMILEHHOM M HeusMeHseMoil ¢opme. DTO O3Ha4aeT, 4YTO BCe
YUYaCTHHUKHM LIEMOYKH MOCTABOK MOTYT B pealbHOM BPEMEHH IOJy4aTh JOCTYI K aKTyaJbHOM MH(MOpMaLnH,
4TO CIOCOOCTBYET CHM)KEHMIO PHCKOB, CBS3aHHBIX C HEIOOPOCOBECTHBIMU MPAKTUKAMH, W IMOBBILICHHIO
YPOBHS 10BepUs MeXAy napTHepaMu. B soructuke, rae BakHa KaXkaas JeTajlb, OT OTCIEKUBAHUS TPY30B 10
yMpaBJIeHus 3arnacamMu, puMeHeHre O10K4eH-TeXHOIOT Uil MOJKET MPUBECTH K 3HAUMTENIbHBIM YTy YLISHHUSIM.
C nomoupto G10KuYeiiHa MOXKHO 0OecreynTh 0oJ1ee BEICOKYIO CTeNEeHb aBTOMATH3aLMU ITPOLIECCOB, COKPATUTD
BpeMs Ha 00pabOoTKy JaHHBIX U YMEHbLIMTH KOJMYECTBO OLIMOOK, CBA3aHHBIX C YEIOBEUECKMM (pakTopoMm.

VYnpaBneHue LENOYKAMH [OCTABOK C MCMOJb30BaHUEM OJIOKUYEHH-TEXHONOIMH OTKPBIBAET HOBbIE
FOPU30HTHI AJIS1 ONTUMM3ALUM mpoueccoB. OOHUM M3 KIIOUYEBBIX MPEUMYLLECTB SIBJSETCS BO3MOXKHOCTb
CO3J1aHUsl NPO3PayHbIX U OTCJIEKMBAEMBIX LIENIOYEK MOCTABOK, YTO OCOOEHHO Ba)KHO B YCJIOBUSIX PacTyLIHUX
TpeOOBaHUIl K COOMIOACHMIO CTaHAApPTOB KadecTBa M OezomacHocTH. biokueiiH mo3posser (uKCUMpoBaTh
KKIYI0 CTaJuio TMepeMeIleHHs TOBapoOB, MPEAOCTaBiss MOJHYI0 HWH(OpPMALMIO O MPOMCXOXKICHUH,
COCTOSIHUM M MECTOHaXOK/I€HUH I'Py30B. DTO HE TOJIBKO MOBBIIIAET YPOBEHb KOHTPOJIS, HO U CIIOCOOCTBYET
YJIYYIIEHUIO B3aUMOAEHCTBUS MEXAY BCEMU YYaCTHUKAMM LENOYKU — MPOU3BOIMTENIMH, MOCTaBUIMKAMMU,
MEepeBO3UYNKAMU U KOHEUHBIMU MOTPEOUTENIMHU.
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