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THE MATHEMATICAL AND SIMULINK MODELS FOR DETERMINING ATTITUDE
OF AIRCRAFT USING MEMS SENSORS

MATEMATHYECKAS U SIMULINK MOJEJIX ONIPEJAEJIEHU S
MMPOCTPAHCTBEHHOTI'O ITOJIO)KEHUSA CAMOJIETA C HCITOJIb3OBAHUEM
MEMS-JATYUKOB

MEMS-TATYUKTEPII KOJIJIAHA OTBIPBIT, YINAKTBIH KEHICTIKTIK
FKAFTAWBIH AHBIKTAYJIBIH MATEMATHKAJIBIK KOHE SIMULINK
MOJIEJIBJIEPI

Abstract. This paper analyses the features, types and principles of construction of miniature
gyroscopes and accelerometers, as one of the main types of sensors of inertial measuring systems.
An analysis is also being made of the possibilities and prospects for integrating magnetometers and
GPS modules into inertial computing systems, which significantly improvers the performance of the
measuring system. The physical principles and mathematical models of MEMS accelerometers,
gyroscopes, magnetometers and their integrated modules are presented, which make it possible to
build miniature magnetic heading and attitude meters for aircraft with high accuracy. A typical
MEMS model with an accelerometer and a gyroscope is considered, a mathematical model and a
MatLab/Simulink model of such a MEMS sensor system are given, which makes it possible to build
a real model of system for measuring the attitude and course of aircraft.

Keywords: MEMS sensors, accelerometers, gyroscopes, magnetometers, inertial computing
systems, mathematical model, attitude, Simulink model.

AHHOTauusi. B 1aHHOW palOoTe aHAIM3HPYIOTCS OCOOCHHOCTH, BHJIBI M IPHHIIUIIBI
MOCTPOCHHSI MHUHHUATIOPHBIX THPOCKOIIOB M aKCEJIEPOMETPOB, KaK OJHOTO W3 OCHOBHBIX BHJIOB
JaTYMKOB MHEPIIMAJIBHBIX U3MEPUTENBHBIX CHCTEM. TakKe MPOBOIMTCS aHAJIU3 BO3MOXHOCTECH U
MEPCIEKTHB HHTErpalud MarHuToMeTpoB U GPS momynelt B MHepIHMAaIbHBIC BBIYHACIUTEIBHBIC
CHCTEMBI, OJlarojapsi 4ero 3HAYUTEIbHO YJIYYIIAIOTCS TOKA3aTeld H3MEPUTEIBHONH CHCTEMBI.
[IpuBonsaTcs Qu3nyeckue MNPUHIMNBI U MaTematudeckue Mmoaenu MEMS akcenepometpos,
THPOCKOIIOB, MAarHUTOMETPOB U WX HWHTETPUPOBAHHBIX MOJYJCH, TO3BOJISIFOIIUX TOCTPOUTH
MUHHUATIOPHBIX M3MEPHUTEJICH MarHUTHOTO Kypca M MPOCTPAHCTBEHHOTO IOJIOKEHUS JIeTaTeIbHBIX
anmaparoB ¢ BBICOKOH TOYHOCTHIO. PaccMaTtpuBaetcs tunoBas Mojiesib MEMS ¢ akcenepomeTpom u
THPOCKOIIOM, JTaeTcss MaTeMaTtudeckas mozenb u Matlab/Simulink monens takoit MEMS cuctemsr
JaTYMKOB, YTO MO3BOJISET MOCTPOUTh PEATbHYIO MOJETh CUCTEMbI U3MEPEHUS MTPOCTPAHCTBEHHOTO
MOJIOYKEHHUSI U Kypca JIeTaTeNIbHBIX alllapaToB.
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KaoueBbie caoBa: MEMS-natunkn, akcenmepoMeTpbl, THUPOCKOIBI, MarHUTOMETD,
WHEpIUAJIbHBIE BBIUUCIUTEIBHBI CHUCTEMbI, MaTeMaTHYeCKas MOJIeb, IPOCTPAHCTBEHHOE
nosnoxenune, Simulink moaens.

Anaatna. byn oKyMbIcTa WHEPUUSIIBIK OJIIEY IKYHeNlepiHIH MaTYMKTEpIHIH HEeri3ri
TYpAepiHiH OIpl peTiHJle MUHUATIOPAJIBIK THPOCKOINTAp MEH aKCEJIepOMETpPJIEp/IiH epeKIIeTiKTepi,
TYpJepl JKOHE Kypbulblc mHpuHIMNTEpl TannaHansl. Conpaii-ak Marautomerpiep MeH GPS
MOAYJBJEPIH  HHEPLMSUIBIK  ecenTey  JKyhenepiHe  OIpIKTIpDY  MYMKIHAIKTEpPI  MEH
MepCreKTUBANApbIHA Tajfay KYprizuiyae, Oy eJmey XYHeciHIH OHIMIUIINIH aWTapJIbIKTai
xakcaptagel. MEMS akcenepoMeTrpiiepiHiH, THPOCKONTapbIHbIH, MAarHUTOMETPJEPIHIH JKOHE
oJIap/bIH OIPIKTIPUIreH MOAYJAbJAEPIHIH (PU3UKAIBIK NPUHLMITEPI MEH MaTeMaTHUKaJIbIK YJruIepi
YCBIHBUIFAH, OyJ1 yIIakTap YIIIH KOFapbl JOJIIKIEH MHWHUATIOPAIBIK MAarHUTTIK aijap MeH
KaTbIHAC OJILETIITEPIH KYpyFa MYMKIHAIK Oepefi. AKcelepoMeTpi MEH T'MpPOCKOMbI 0ap THMTIK
MEMS wmoneni kapacTslpbliabl, MyHIaii MEMS ceHcopnbIK KyHeciHIH MaTeMaTHKalIblK MOl
xoHe Matlab/Simulink moneni kentipinren, 6yn MEMS natuukTepiHiH KaTbIHAchl MEH OapbIChIH
eJIIeyre apHaJlFaH KYHEeHIH HaKThl MOJIEJNIIH KypyFa MYMKIH/IK Oepel. yIlak.

Tyitin ce3mep: MEMS ceHcopiapbl, akcenepomeTpiiep, THPOCKONTap, MarHUTOMETP,
MHEPLUMSIIBIK ECeNTey XKyienepi, MaTeMaTHKalIbIK MOJeNb, KaTblHac, Simulink mozeni.

Introduction. An inertial measurement unit (IMU) is a group of sensors consisting of an
accelerometer measuring acceleration and a gyroscope measuring angular velocity. Frequently, a
magnetometer is also included to measure the Earth's magnetic field. Each of these three sensors
produces a 3-axis measurement, and these three measurements constitute a 9-axis measurement.

IMU and GPS sensor fusion to determine orientation and position. Use inertial sensor fusion
algorithms to estimate orientation and position over time. The algorithms are optimized for different
sensor configurations, output requirements, and motion constraints. The addition of a magnetometer
and filtering algorithms to determine orientation information results in a device.

Vibrations of the accelerometer will accumulate error and cause drift in any velocity or
position calculations, a term called vibration rectification. Drift in the offset of an accelerometer
measurement due to temperature changes or other sources of error will accumulate over time.

Gyroscopes are an essential component of any instrument rig used for attitude, heading,
turning, and navigation. Technological inventions created gyroscopes that work using a variety of
theories. Each type of gyro is best suited for particular situations based on the type of information
needed and the effect of drift.

MEMS Gyro-Micro-Electro-Mechanical Systems gyros work based on the Coriolis force. As
the MEMS chip is subjected to angular acceleration, Coriolis forces impart a displacement of a
vibrating plate. This force is translated into electrical signals. At the high end, these are found in
many aircraft AHRS, and at the low end in many consumer electronics.

IMUs can measure a variety of factors, including speed, direction, acceleration, specific force,
angular rate, and (in the presence of a magnetometer), magnetic fields surrounding the device.

IMUs combine input from several different sensor types in order to accurately output
movement. An IMU is a specific type of sensor that measures angular rate, force and sometimes
magnetic field. IMUs are composed of a 3-axis accelerometer and a 3-axis gyroscope, which would
be considered a 6-axis IMU. They can also include an additional 3-axis magnetometer, which would
be considered a 9-axis IMU [1].

Each tool in an IMU is used to capture different data types:

- Accelerometer: measures velocity and acceleration

- Gyroscope: measures rotation and rotational rate

- Magnetometer: establishes cardinal direction (directional heading), measurement of the
magnetic field surrounding the system.
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Accelerometer is a sensor that measures the specific force (the body mass normalizes the
force). It provides the acceleration across the x, y, and z axes in its local frame. MEMS
Accelerometers measure linear acceleration (specified in mV/g) along one or several axis. MEMS
accelerometers are used wherever there is a need to measure linear motion, either movement, shock
or vibration but without a fixed reference. They measure the linear acceleration of whatever they are
attached to.

There are two types of piezoelectric accelerometers (vibration sensors). The first type is a
"high impedance” charge output accelerometer. In this type of accelerometer the piezoelectric
crystal produces an electrical charge which is connected directly to the measurement instruments.
The charge output requires special accommodations and instrumentation most commonly found in
research facilities. This type of accelerometer is also used in high temperature applications (>120C)
where low impedance models can not be used. The second type of accelerometer is a low
impedance output accelerometer. A low impedance accelerometer has a charge accelerometer as its
front end but has a tiny built-in micro-circuit and FET transistor that converts that charge into a low
impedance voltage that can easily interface with standard instrumentation.

Gyroscope is a sensor that measures angular velocity around the x, y, and z axes, in its local
frame. Generally, integrating the measurements results in the angles themselves. A gyroscope
measures angular velocity (specified in mV/deg/s).

Magnetometer is a sensor that measures the Earth’s magnetic field and provides the heading
(the compass is one such device) and is included in the IMU.

A gyroscope is an inertial sensor that measure an object's angular rate with respect to an
inertial reference frame. There are many different types of gyroscopes available on the market,
which range over various levels of performance and include mechanical gyroscopes, fiber-optic
gyroscopes (FOGS), ring laser gyroscopes (RLGs), and quartz/MEMS gyroscopes. Quartz and
MEMS gyroscopes are typically used in the consumer grade, industrial grade, and tactical grade
markets, while fiber-optic gyroscopes span all four of the performance categories. Ring laser
gyroscopes typically consist of in-run bias stabilities ranging anywhere from 1 °/hour down to less
than 0.001 °/hour, encompassing the tactical and navigation grades. Mechanical gyroscopes make
up the highest performing gyroscopes available on the market and can reach in-run bias stabilities
of less than 0.0001 °/hour.

MEMS Accelerometers. An accelerometer is the primary sensor responsible for measuring
inertial acceleration, or the change in velocity over time, and can be found in a variety of different
types, including mechanical accelerometers, quartz accelerometers, and MEMS accelerometers. A
MEMS accelerometer is essentially a mass suspended by a spring, as illustrated in Figure l1a. The
mass is known as the proof mass and the direction that the mass is allowed to move is known as the
sensitivity axis.

=Z
z

0
2g -1g 0 1g 2
PRI 1g Sensitivity
T axis
-2g
—\\W-o >
v
g
+—p

Sensitivity axis
(a) Horizontal (b) Vertical
Figure 1. Simple Accelerometer Model
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When an accelerometer is subjected to a linear acceleration along the sensitivity axis, the
acceleration causes the proof mass to shift to one side, with the amount of deflection proportional to
the acceleration.

Now consider that the accelerometer is rotated such that the sensitivity axis is aligned with the
gravity vector, as shown in Figure 1b. In this case, gravity acts on the proof mass causing it to
deflect downward. Due to this, the accelerometer measures both the linear acceleration due to
motion as well as the pseudo-acceleration caused by gravity. The acceleration caused by gravity is
referred to as a pseudo-acceleration as it does not actually result in a change in velocity or
position [2].

In the coordinate frame shown in Figure 1b, the pseudo-acceleration caused by gravity is
measured as a -1 g, as gravity has the same effect on the accelerometer as an acceleration due to
motion in the negative z-axis. It is also important to note that during free fall, the springs in the
accelerometer do not deflect, and consequently the sensor reports an acceleration of zero, though
the actual acceleration is non-zero.

MEMS Gyroscopes. Typically, MEMS sensing structures range from 1 micrometer to 100
micrometers. MEMS gyroscopes use a vibrating element for rate measurement. The underlying
principle is, any vibrating body has a tendency to continue vibrating in its plane of vibration. As a
consequence, if the orientation of the platform to which a vibrating body is attached is changed, the
vibrating body will exert a force on the platform. This force can be measured and can be used to
find out the output.

A gyroscope is an inertial sensor that measure an object's angular rate with respect to an
inertial reference frame. MEMS gyroscopes measures the angular rate by applying the theory of the
Coriolis effect, which refers to the force of inertia that acts on objects in motion in relation to a
rotating frame. To better understand, consider a mass suspended on springs, as illustrated in Figure
2a. This mass has a driving force on the x-axis causing it to oscillate rapidly in the x-axis. While in
motion an angular velocity, o, is applied about the z-axis. This results in the mass experiencing a
force in the y-axis as a result of the Coriolis force, and the resultant displacement is measured by a
capacitive sensing structure.

Z

Yy

e

F=-2mwv

(@) Single Mass (b) Tuning Fork Configuration
Figure 2. Simple Gyroscope Model

The classic gyroscope consists of a spinning wheel or disc which works based on the principle
of conservation of angular momentum. The rotation of the spinning axis remains unaffected due to
the conservation of the momentum. As the technology evolved, other types of gyroscopes were
developed which could provide more accurate and consistent output. Over the period, as potential
applications for gyroscopes were identified, need to develop low cost and compact gyroscopes were
felt. This lead to the development of MEMS gyroscopes which are compact in size and give an
adequately good performance.

11
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These gyros exploit the effects of the Coriolis forces which are experienced when a vibrating
mass is subjected to a rate of rotation about an axis in the plane of vibration. There are two basic
configurations which are being exploited; a tuning fork configuration and a vibrating cylinder
configuration (Figure 2b).

To achieve the highest accuracy requires accurate modelling in the system computer of the
temperature dependent errors. Several manufacturers use quartz tuning fork rate gyros for deriving
the aircraft attitude in their solid-state standby display instruments — a good testimony to their
performance and attributes of small size, low power consumption, very high reliability and
competitive cost.

It is important to note that the accelerometer results provide accurate orientation angles as
long as gravity is the only force acting on the sensor. However, when moving and rotating the
sensor, we are applying forces to it, which causes the measurements to fluctuate. The net result is
that accelerometer data tends to be very noisy, with brief but significant perturbations. If these can
be averaged out, the accelerometer provides accurate results over timescales longer than the
perturbations.

Computing orientation from the gyroscope sensor is different, since the gyroscope measures
angular velocity (the rate of change in orientation angle), not angular orientation itself. To compute
the orientation, we must first initialize the sensor position with a known value (possibly from the
accelerometer), then measure the angular velocity (w) around the X, Y and Z axes at measured
intervals (At). Then o x At = change in angle. The new orientation angle will be the original angle
plus this change. The problem with this approach is that we are integrating — adding up many small
computed intervals — to find orientation. Repeatedly adding up increments of ® x At will result in
small systematic errors becoming magnified over time. This is the cause of gyroscopic drift, and
over long timescales the gyroscope data will become increasingly inaccurate.

Advantages of MEMS gyroscopes over FOG/RLG:

1. Extremely space efficient. Available in the form of chips, so can be fitted on electronic
circuits.

2. Adequate performance. As the technology is evolving, the performance accuracy of
MEMS gyroscopes is also improving.

3. No moving components unlike DTG (dynamically-tuned)/RLG and hence, completely
maintenance free.

4. Available at a fraction of the cost of FOG or RLG.

MEMS Magnetometers. A magnetometer is a type of sensor that measures the strength and
direction of a magnetic field. While there are many different types of magnetometers, most MEMS
magnetometers rely on magnetoresistance to measure the surrounding magnetic field.
Magnetoresistive magnetometers are made up of permalloys that change resistance due to changes
in magnetic fields [3]. Typically, MEMS magnetometers are used to measure a local magnetic field
which consists of a combination of Earth's magnetic field as well as any magnetic fields created by
nearby objects.

Magnetic
Pole

(a) Standard dipole magnet (b) Earth's magnetic field
Figure 3. Dipole Approximation of Earth's Magnetic Field
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As illustrated in Figure 3, the Earth's magnetic field is a self-sustaining magnetic field that
resembles a magnetic dipole with the geomagnetic poles slightly offset from the geographic North
and South poles. This magnetic field is characterized by a strength and direction, which varies
across the Earth and can shift over time. The direction of the Earth's magnetic field contains a
horizontal component as well as a vertical component and is often described using the magnetic
inclination and declination angles. Magnetic inclination describes the angle between the Earth's
magnetic field lines and a horizontal plane. At the Earth's magnetic poles the magnetic field is
vertical and has an inclination angle of 90 °, whereas the Earth's magnetic field is horizontal at the
equator and has an inclination angle of 0 °. The magnetic declination is used to account for the fact
that the magnetic North Pole of the Earth is not in the same location as True North or the
geographic North Pole of the Earth and is characterized as the angle between these two locations,
relative to the point of measurement [4,5].

Attitude estimation. In a stationary accelerometer setup, the magnitude of the acceleration is
constant. Since the magnitude is constant, the accelerometer can be used to determine the attitude of
the system. Using only an accelerometer, and the constant magnitude of gravity, it is possible to
determine two of the three angles needed for a complete estimation of the attitude, as shown by

equation 2 and 3.
lal = /£+a_;’+£=1g (1)

— _2
roll = B = 6, = sign (z:y) * arctan /% (2)

pitch = y = Gy = sign (?) * arctan< %) (3)

In contrast to an accelerometer, a gyroscope is a MEMs device which measures the angular
velocity of a system. It is typical for a gyroscope to be a 3-axis gyroscope, which gives the ability to
detect angular change across the three axis — roll, pitch, yaw. In a single gyroscope setup, it is
possible to determine the angle of the system by integrating the angular change over the duration of
the rotation.

roll= B = 6, = [J w,dt (4)
pitch=y= 06, = sfot wydt (5)

These basic methods are not very useful in attitude estimation due to their individual
drawbacks when used in a practical environment. In the case of using the accelerometer only to
determine the attitude, the attitude calculation is susceptible to movements and vibrations and the
noisy nature of the accelerometer. In addition, calculating the angle using an accelerometer will not
give an indication of the yaw.

In Figure 4, at time t = 0, the axes OX, OY, OZ are as shown in dotted lines. At time t =At,
the angular rotations of the vector components are pAt , qAt, rAt respectively. The corresponding
changes in the vectors are thus —UgAt, UrAt, VpAt, —ViAt, —“WpAt , WgAt. The rate of change of
these vectors, that is, the centripetal acceleration components are thus: —Uq, Ur, Vp, =V r, —Wp,
Waq.

The changes in the velocity components due to the change in magnitude of the velocity vector
are AU, AV , AW respectively. The rates of change of these velocity components are AU/t, AV,
AW/t, which in the limit becomes dU/dt, dV/dt, dW/dt.

The linear acceleration components are thus:

Acceleration along OX =U - Vr+ Wq (6)
Acceleration along OY =V + Ur — Wp (7)

13
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Acceleration along OZ = W — Uq + Vp (8)

The angular acceleration components about OX, OY and OZ are p, q, and r respectively.

The dot over the symbols denotes d/dt and is Newton’s notation for a derivative. Thus U = dU/dt

and p = dp/dt, etc. The motion of the aircraft can then be derived by solving the differential

equations of motion obtained by applying Newton’s second law of motion in considering the forces
and moments acting along and about the OX, OY and OZ axes respectively [6].

Namely, the rate of change of momentum is equal to the resultant force acting on the body,

i.e.
force = mass x acceleration

In the case of angular motion, this becomes:
moment (or torque) = (moment of inertia) x (angular acceleration)

Figure. 4 Vector change in velocity Figure 5. Euler angles
components due to anaular rotation

The relationship between the angular rates of roll, pitch and yaw (Figure 5) p, g, r (by gyros)
and the Euler angles, ¥, 0, ® and the Euler angle rates ¥ , 8, & are derived as follows:

Consider Euler bank angle rate, &
_ {OX =d
Component of ® along{ 0Y = 0
, 0Z=0
Consider Euler pitch angle rate, 6
0X=0
Component of & anng{OY = Bcosd
_ 0Z = —6sind
Consider Euler yaw angle rate, ¥
0X = —Wsin®
Component of ‘Palong{oy = WcosOHsind
0Z = YcosBcosd

Hence,
p=ad-Y¥sind 9
q =0 cos® + ¥ cosb sind (10)
=¥ cosd cos® - 0 sind (11)
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The Euler angles, ®@, 6, ¥ are defined according to Figure 4 and 5 and the equations relating
the body angular rates p, g, r to the Euler angle rates are derived and comprise equations (9), (10),
(11). Equations for @, 0, ¥ can be derived from these equations by suitable algebraic manipulation
and are set out below:

& =p + q sin® tand + r cosd tand (12)
6 = q cos® —r sin® (13)
Y = q sin® sech + r cosd sech (14)
These equations can be expressed more compactly in matrix form
) 1 sin® tan® cos®d tanf]p
gl=10 cosd —sin® [ql (15)
P 0 sin®sec® cosd secdllr

The mathematical and Simulink model for MEMS gyro and accelerometer. The behavior
of MEMS accelerometer is a typical enforced mass-dapmer-spring system. We can represent by the
equation (Figure 6):

F=mx" + kx + cx’ (16)

Y
X
R

Ground
Reference
Frame

Figure 6. The typical MEMS sensor model

This physical model shows a typical MEMS vibratory gyroscope designed to measure the
angular velocity of the body about the z axis of the ground reference frame. The main principle of
MEMS qgyros is the transfer of energy between two modes of vibration through the Coriolis
acceleration.

In principle we can use either accelerometer or gyroscope to estimate the tilt angle of the
object. Gyroscope measures angular velocity, thus we must integrate the output with respect to
time to obtain the tilt angle. For a typical digital output MEMS sensor the output data is in integer
format, and for analog output MEMS sensor it is a voltage. Thus we must know how to interface
with the digital MEMS sensor or converts the voltage outputs of the analog MEMS accelerometer
and gyroscope to angle and angular velocity. Of course, there are already many online resources
that describe the usage of these MEMS Sensors. To obtain the tilt
angle estimate from the gyroscope, the angular velocity needs to be integrated, this is shown below.

0c(D) = [, wg(®)dt = 8,(D) + [ eg(Ddr (17)

fot e (t)dt this term will grow as time progress. System of two equation:
mx" + kyx + ¢ x’ = Fysin(wgt) (18)
my” +kyy + ¢,y = —2mwx’ (19)

The first equation can be solved independently. You can then substitute its solution into the
second equation, which can be solved for the sense-mode response y. The resulting amplitudes of
motion X and Y are given below; Y/ is the gyroscope sensitivity: Where:
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F 1 k c w
X="w Wye \/; =—=_ . == 20
m [a-r3)2+(25ry)? A ST e T, )
Y medX) 1 \/g _ Gy _ Wy
- = Wy [, = , I, =— 21
’ ( by Ja-rgreay mt Y T ey VTG, &Y
The accelerometer and gyroscope output are shown below. For accelerometer output:
6A=6b+eA (22)
0}, is actual titl angle and e, sensor errors. For gyroscope output:
Wg= %Gb +eG (23)

0y, is actual titl angle and e sensor errors. MEMS output will be:
The sensitivity is proportional to the oscillating mass,which puts some restrictions on the level
of miniaturizationthat can be achieved. To achieve maximum sensitivity,resonance in both modes is

desirable; that is, w4 =wx =y . The expression for the gyroscope sensitivity then becomes
Y _ 2mwgFoQxQ 1 1
© = kky . Qx = i Qy = g (24)

Qx and Qy are the quality factors of the drive and sense modes, respectively. High-quality
factors are desirable to improve sensitivity.

In Figure 7, considering aforementioned drawn mathematical equations with MEMS input
and output for attitude determining of aircraft, the following Simulink models shown in diagram for
sensors [7].

Conclusion

This article describes how we can use a magnetometer, accelerometer, and a gyro to estimate
an airctaft’s orientation. MEMS sensors have been reviewed and major specifications described in
this paper. Accelerometer and gyro mathematical formulas were shown. The goal of Simulink
model is to show how these sensors contribute to the solution, and to explain a few moments to
watch out for along the way. It is covered what orientation is and how we can determine attitude
using an accelerometer, gyroscope and a magnetometer. The conducted reseches show that using
modern MEMS sensors and integrating them into a mesuring system, it is possible to development
miniature attitude and position determination system with improved technical performance.
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Figure 7. Matlab/Simulink model for MEMS gyro and accelerometer
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AHAJIM3 TPOU3BOJCTBA TOINOTPA®UYECKON CHbEMKH HACEJEHHBIX
IIYHKTOB C UCITIOJIb3OBAHUEM BILJIA

YYA MAUJTAJAHA OTHIPHII, EJIAI MEKEHIEPJIH TOIIOT PA®USIBIK
TYCIPUVIIMAEPIH OHAIPYAI TAJIIAY

ANALYSIS OF THE PRODUCTION OF TOPOGRAPHIC SURVEYS OF
SETTLEMENTS USING UAVS

AHHOTauMsl. B craThe TpPUBEICHBI pPE3yNbTaThl CPABHUTEIHHOTO aHAIM3a IPOBEICHHS
uppoBOi adpOPOTOCHEMKH HAa OCHOBE NMPUMEHEHHS MUJIOTHPYEMOW aBHAIUM W COBPEMEHHBIX
TEXHOJIOTUH C UCTIOJIh30BAHUEM OCCITMIIOTHBIX JIETATEILHBIX aIapToB.

KioueBble ciioBa: OCCMIOTHBIM JIETaTEeNbHBIM amnmapar, mudpoBas a’podOTOChEMKa,
MWIOTHpYEMasi aBHaIUsl, KapTorpadupoBaHHe.

AngaTna. Makanajga YIOKBIIICHI3 YINY anmapaTTapblH KOJJaHa OTBIPBI, 0acKapbUIAThIH
aBUalMsl MEH 3aMaHayW TEXHOJIOTHSUIApbl KOJJaHy HETi3iHAe CaHABIK a’dpodoTOTyCIpuTiMIi
CaJIBICTBIPMAJTBI TAJIJIAY HOTHIKEJIEP1 KEATIPUITeH.

Tyiiin ce3mep: YIIKBIIICHI3 YITy ammaparbl, Iudpasl a’podoToTycipiiiM, OacKapbLIaThIH
aBWaIus, Kaprorpadusay.

Abstract. The article presents the results of a comparative analysis of digital aerial
photography based on the use of manned aviation and modern technologies using unmanned aerial
vehicles.

Key words: unmanned aerial vehicle, digital aerial photography, manned aviation, mapping.

Beenenne. OauH u3 camblx 3()(EKTUBHBIX METOJOB IOJYYEHUs MPOCTPAHCTBEHHOMN
uHbOpMalMK B HACTOsIIEe BPeMs MPEACTABIEH pa3IMYHbBIMU BUIAMU a3podoToTonorpaduieckoi
cbeMKU. Pesynapratamu aspodoroTonorpaduyeckoil CheMKH SABISAIOTCA  OpTO(OTOIUIAHBI U
IPOCTPAHCTBEHHBIE MOJIEIM MECTHOCTH, Ha OCHOBE KOTOPBIX CO3JAl0TCA  KapThl U
Tomorpaguueckie IJIaHbl MECTHOCTH, MHCIOJb3yeMble LIMPOKUM CIIEKTPOM CHELUAIUCTOB U
KaJlacTpOBBIMHU city>kO6amu [1].

B cBoro ouepens Tomorpaduyeckas aspodorochemika (ADPC) Ha OOJBLIIMX TEPPUTOPHUSIX
UMEeT CBOM YHHMKaJbHblE OCOOCHHOCTHM M OrpaHMyeHHs. JlJi1 TOJTy4eHUs NpOCTPaHCTBEHHOU
nHGOpMAIUK OTAETbHBIX HACETICHHBIX ITYHKTOB, YAaCTH LEJIBIX 00JIaCTel U PErMOHOB HEOOXOIMMO
YUUTBIBATh YCJIOBHSI M BO3MOXXHOCTH HCIOJb30BAHUS TEXHUYECKHX CPEJACTB, HE JOMYCKaTh
CUTyallui, B KOTOPBIX MpOBeIeHHE palOT sBISETCS KpailHe HEepeHTAO0EeNbHBIM C TOUYKH 3pPEHHS
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(UHAHCOBBIX M TPYAOBBIX 3aTpaT. B maHHOM wHccienoBaHWU paccMaTpuBaeTcst 3(PQPEKTHBHOCTD
MPUMEHEHHS] MWIOTHPYEMbIX BO3AYIIHBIX CYJOB M OECHHJIOTHBIX JICTATENbHBIX alMapaToB IpU
MIPOU3BOJICTBE a3pO(OTOCHEMKH MECTHOCTH C Pa3IMYHON IUIOTHOCTBIO HACENICHMS, YYUTHIBAs
TEPPUTOPUAIBHBIE U PErHOHATbHBIE 0COOCHHOCTH HAIleH CTPaHBI.

CymiecTByeT HECKOJIBKO KPHUTEPHEB, BIHMSAIONIMX Ha IMPOU3BOJCTBO a’pO(POTOCHEMOYHBIX
paboT Ha TEPPUTOPUH, OTIMYAIOMICHCS BBICOKOH IUIOTHOCTBIO HACEJCHHS Ha NpUMepe
Typkecranckoir oOmactu (tabmuua 1). K maHHBIM KpUTEpUSIM OTHOCSTCS: OOmIas IUIONIAAb
CHUMAaeMOU TEPPUTOPHM; KOJMYECTBO KPYMHBIX HACEIEHHBIX MYHKTOB, OTJIMYAIOIIMXCS BBICOKOM
IUIOTHOCTBIO HACEJICHUS; CPEHSS TUIOIAb; O0Ias U CPEeaHsIs IUIOMAAb MaTOHACEIEHHBIX MEIKUX
CEJIbCKUX IIYHKTOB U UX KOJUYECTBO.

Tabnuma 1 - XapakrepucTrka HaceleHHbIX MyHKTOB TypkecTaHCKoH o6nacTu

HaumMeHOBaHUE XapaKTePUCTHKH 3HaueHne
OOmmas mromanp 00J1acTu 116 280 xkm?
KonnuecTBO HacEeNEHHBIX MYHKTOB C BEICOKOW IMJIOTHOCTHEO HACEJICHUS 7 TyHKTOB
Cpennsisi JI011a/Th HACETIEHHBIX MMYHKTOB C BHICOKOM IIOTHOCTHIO HaceneHus | 10 km?
OO6mast TuToNaah HACEJICHHBIX MTYHKTOB C BICOKOW TJIOTHOCTHIO HACEIICHUS 70 xMm?
KosmuecTBO HaceIeHHBIX MYHKTOB C HU3KOW INIOTHOCTBIO HACEIEHUS 836 MyHKTOB
CpenHsis o1 ib HaCEJIEHHBIX MYHKTOB ¢ HU3KOM INIOTHOCTHIO HACEICHUS 0,5 km?
OO6mras Turonaah HACEJICHHBIX MYHKTOB C HU3KOW TJIOTHOCTHIO HACEJICHHUS 418 km?

YuutbiBass  O0COOEHHOCTH  TEPPUTOPHUM  HAIJISAHO  BUAHO — OOJIBIIOE  KOJIMYECTBO
MaJOHACEJICHHBIX U HEOOJBIINX IO IJIOMIAIN HACENEHHBIX MYHKTOB. Eciu mpou3BoauTs paboThl B
MOCJIEIOBATEILHOM MOPSIKE, UCIIONIBb3Ysl MIIOTHpyeMble Bo3ayiiHble cpeactBa (BC, pucynok 1) ¢
KOHEYHOW HOMHHAJIBLHOW TOYHOCTHIO (poTOomMeTpuueckoro marepuana - 20 cM, TO BpEeMEHHBIC U
(uHaHCOBBIE 3aTpaThl OyAyT COCTABIATH 3HAUEHUS, IPUBEICHHBIE B TAOIUIIE 2.

Tabnuma 2 - Ouenka npousBojactBa ADPC ¢ npuMmeHeHreM nuiotupyeMbix BC B HaceneHHBIX
MMYHKTaX ¢ HU3KOMW IUIOTHOCThIO HaceseHus [2,3]

VulcanAir P68 | AH30
TTokaszarenn BC

3aTpaTbl BpeMeHH Ha Ipou3BoAcTBO ADC 0/IHOr0 HACEJIEHHOTO

0,8 0,7
ITYHKTA, Yac
aTpaThl BpeMeHu Ha npou3BoicTBO ADC Bcex HaceNeHHBIX
SaTpATS! B POTSEOA ¢ 676,4 583,1
MTYHKTOB, 4ac
KonnuecTBo kasieHaapHbIX AHEH Ha pou3BoAcTBO ADC Beex 113 97

HACEJICHHBIX TYHKTOB, KOJI-BO JTHEH
duHaHCOBEIE 3aTpaThl HA BECh 00BbEM PadOT, MIIH. T * 154,6 147,2
b
*Bce yenvl npugedeHvl 8 YCI08HbIX eOUHUYAxX (meHze)
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Pucynok 1. Camonér AH30 Bo3nymrHoro Habr0AeHUS 1 a3pO(POTOCHEMKH

Tak, mpu KUCMOIB30BAaHUM JIETKOTO camoJjeTa (pucyHku 1,2) ¢ a’podoTorpaMMeTpruyecKuM
KOMIUIEKCOM, MaKCUMAaJIbHOE pasperieHre KoToporo - 240 merammkcenei, 3aTpaThl BpeMEHH Ha
MIPOM3BOICTBO a3pO(POTOCHEMKH OJHOTO CEILCKOTO HACEIEHHOTO MyHKTa cocTanJsitor oT 0,7 1o 0,8
Jaca.

Pucynok 2. Camon€T Bo3aylIHOTO HAOMIOACHUS U a3pOPOTOCHEMKHI
camozer VulcanAir P68

YuuTeiBas paccMaTpUBaeMylo IUIOLIaJb TEPPUTOPUM BCEX HACENEHHBIX ITYHKTOB JUIS
MIPOU3BOJICTBA a3podoTocheMKu noTpedyercsa ot 97 no 113 nueil. BpeMs Ha npou3BOICTBO NaHHOM
CbEMKH OIPAaHMYEHO TOJBKO CBETOBBIM JTHEM M TEXHUYECKUMH BO3MOXKHOCTAMH MHIJIOTHPYEMOTO
BO3/IyLIHOTO Cy/IHA.

B nannom ciydae B 3atpatbl BpeMeHH Ha npou3BoaAcTBO ADC He BXOIUT BpeMs Ha CO3JaHUe
Y pa3BUTHE T€0JAE3UUECKOr0 CheMOUYHOTO 00O0CHOBAHUS, KOTOPOE SBISIETCS OMOPHBIM ISl TPUBSI3KU
a3p0(POTOCHUMKOB.

[Ipu npou3BoICTBE MOCIEAO0BATEILHON CHEMKH BCEX HACEIEHHBIX IIYHKTOB B OTAEJIBHOCTH,
yUuTHIBas TpeOOBaHHE K JeTanbHOCTU (poToMarepuana (pasperieHne CHUMKOB He MeHee 20cMm),
anbTepHaTHBOM mNUIOTUPYeMbIXx BC sBiseTcs HCMNONb30BaHUE OCCHIIOTHBIX JETaTeNbHBIX
anmnapaToB, MO3BOJSIONINX MOTYyYaTh paspemienue poTorpaduu - 6 cMm.

doromaTepuan BBICOKOTO pa3pelIeHUs MOXKET OBITh HCIOJB30BAH JUISL OMpeNeiIeHHUs
XapaKTEePHBIX TPaHUI] 3€MENbHBIX Y4aCTKOB, OOHOBJIEHHS KaJaCTPOBBIX IJIAHOB HA TEPPUTOPUSX,
SIBJISIFOLMXCSI HACEJIEHHBIMU NTyHKTaMU [2]. BbicOKO€ MPOCTPAaHCTBEHHOE pa3pelI€eHUE MO3BOJISIET
MoJy4yaTb KOOPAMHATHYIO MPUBS3KY CO CPEAHEN KBaJpaTUUECKOW MOTPEIIHOCTHIO ONpe/eleHUs
KoopauHAT 1o opTodoTomnany meHee 10 cM, 9TO COOTBETCTBYET HOPMATUBHBIM TpeOOBaHUSM [2].

Hcnonb3oBaHue OECHMUIOTHBIX JIETAaTEIbHBIX aNmaparoB (PUCYHOK 3) MpH MPOU3BOJCTBE
a’po(POTOCHEMOYHBIX PAabOT HMMEET MHOXKECTBO IUIIOCOB IO CPABHEHHUIO C HCIOJIb30BAHUEM
MUAJIOTUPYEMBIX BO3AYIIHBIX CYJIOB:
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1. Hudporas a’spodoTocheMKa C MCHOIL30BAHUEM OCCIMIOTHBIX JIETATENBHBIX alapaToB
BBITIOJIHACTCA Ha OTHOCUTCIBHO He6OHLH_II/IX BBICOTAX, 4YTO MNO3BOJIACT, KaK IPAaBUJIO, UCKIIIOYUTH
BJIUSHUE HAJIUYUS 00JIaKOB BO BpeMsA CbEMKH MECTHOCTH.

Pucynox 3. BIIUTA Vollet VTOL X5 PRO

2. BIUJIA o6nagatoT Oombliel JOCTYIHOCTBIO W MPOCTOTOM YIpaBieHUS MO CPAaBHEHUIO C
MWIOTUPYEMBIMU BO3AYIIHBIMU cynamu. bnaromaps stomy 1udpoBble a’podOTOCHEMKH C
HUCIIOJIb30BaHNEM OECIIMIIOTHBIX JIE€TATEIbHbBIX amnrmnapaToB MOTYT BBIIOJHATECA HCECKOJIbBKUMU
OpuragamMu OJHOBPEMEHHO, B CBOIO oOuepeab OJHa Opuraza MOXKET JKCIUTyaTHPOBAaTh
OJIHOBPEMEHHO 0osiee ueThlpeX OCeCHHJIOTHBIX JIeTaTeNbHbIX amnmnapartoB. KoiuuecTBO IaHHBIX
Opuraj, OrpaHMYEHO TOJBKO BO3MOXHOCTBIO oOpraHu3anuu, BbmosHstonein ADC, wu
KBaTM(UKAIMEH cCaMUX CIICIIHAIUCTOB [4].

Onenka 3arpaT BpeMEHHM Ha MPOU3BOACTBO a’pO(OTOCHEMKHU CEIbCKUX M TOPOICKUX
HaceneHHbIX TyHKTOB (HII) mpeacraBiena cooTBeTcTBEHHO B Tabnumax 3 u 4.

Tabmuma 3 - Onenka 3arpat BpeMeHu Ha pou3BoACTBO ADC CelbCKUX HACENIEHHBIX ITYHKTOB [4]

IToka3arens DJI Mavic 2 | Vollet X8 | Vollet VTOL X5

BITJTA Pro GEO PRO

1 2 3 4
3arpatel BpeMeHM Ha |  celbCKui
HaceneHHbI nyHKT npu ADPC ¢ 1 BIUIA, 0,40 0,24 0,31
yac
ITay3a mexxny Beuteramu BITJIA, uac 0,5 0,5 0,5
3aTpaThl BpEMEHM Ha Nepeesl, yac 0,5 0,5 0,5

KomnuectBo cenbckux HII mpu ADPC 4
opuranamu c 4 BIIJIA B nenb

KommuectBo yacoB Ha ADPC Bcex CeNbCKUX 840 840 840
HII 4 6puragamu ¢ 4 BITJTA

KonnuectBo kanengapubix gHed Ha ADC
Bcex cenbckux HIT 4 6puragamu c 4 BITJIA

24 24 24

80 80 80

21



A3aMaTTBIK aBHAIUS aKAJEMUSICHIHBIH KaPIIbICHI Ne2(25)2022

Tabnuma 4 - Ouenka 3arpaTt BpeMeHu Ha mpou3BoAcTBO ADC ropocKiX HACEICHHBIX

MYHKTOB [4]
BITJIA DJI Mavic 2 | Vollet X8 Vollet VTOL X5
Pro GEO PRO
IToka3zarenn
3atparel Bpemenu Ha 1 ropoackoit HIIT
ipu ADOC ¢ 1 BIUIA, gac 4.3 L7 25
3aTpaThl BpEMEHHU Ha Iepees]], yac 15 15 15
KomunuectBo ropoackux HIT npu ADPC 1 14 25 20
Opurazoii ¢ 1 BITJIA B nenn ’ ’ ’
KonnmuectBo wacoB Ha ADC Beex
ropojckux HII 1 6puranoii ¢ 1 BIUIA 1200 672 840
KonnuecTBo KalleHIapHBIX JHEHW Ha BCE 60 34 42
ropojickue HIT 1 6puranoii ¢ 1 BITJIA

Takum o0Opa3zom, Bpems, 3aTpadyeHHOE Ha BBHINIOJHEHHE TOrO e o0beMa padoT ¢
WCIOJIb30BaHMEM OECHMJIOTHBIX BO3IYUIHBIX CPEACTB MHpPU MOJYyYeHUH (OTOrPAMMETPHUECKOTO
Marepuana ¢ pazpemennem 6 cMm (4 Opuraasl m 4 BIIJIA), 3HAUUTENBHO MEHBINE, YeM MPHU
MIPOU3BOJICTBE a’POPOTOCHEMKH TEPPUTOPUU ¢ pazpenieHneM 20 cM Ha OCHOBE NPUMEHEHUS
MUJIOTUPYEMOTO BO3AYLIHOTO cynHa (ucrnosb3oBanue 1 BC ¢ yyetoMm pacrosiokeHusi B3JIETHO-
MIOCa/I0YHOM MOJIOCHl U BPEMEHH T0JIeTa 0 00BEKTa CHEMKH).

CrouMOCTh TPOU3BOJCTBA a’pO(POTOCHEMKH TEPPUTOPUU BCEX CEIbCKUX HACEIEHHBIX
MYHKTOB TaK)K€ MEHbILIE MO0 CPaBHEHHIO CO CTOMMOCTBIO pabOT, BBIMIOJHEHHBIX C 0o0Jjiee HU3KUM
paspenieHneM Ha OCHOBE MPUMEHEHHS TUJIOTUPYEMOT0 BO3AYIITHOTO cyaHa (Tabmuna 5).

AHanu3 0COoOCGHHOCTEW TPOU3BOACTBA a’podoToTonorpaduueckol ChEMKH TOPOICKOMN
TEPPUTOPUHU C BBHICOKOW IJIOTHOCTHIO 3aCEJICHUs MOKa3bIBAET, YTO MaKCUMaibHasl 3PPEKTUBHOCTD
paboT mocTuraercs npu ucrnosb3zoBanuu oaHoro BITIA ¢ nudpoBeiM poTo-kKomIekcom [5].

Tab6muma 5 - CpaBHeHHe (PUHAHCOBBIX M BpeMeHHBIX 3aTpaT Ha ADC npu UCIoIb30BaHUU
BITJIA u nuioTupyemMoro cyaHa

Bug A®C A®C ¢ BIUIA, | [Tunotupyemas
[Toxazarens paspelieHue ADC, paspenieHue
CBhEMKH CBhEMKH 14 cm
6 cMm (cpenuee)

3arpatel Ha ADC cenpckux HIT, mua. Tr™* 125,4 151
3arpatbel Ha ADC ropoackux HII, mun.Tr* 40,3 52,5
Hroro 3aTpar o ob6iaactu 165,7 2035
[IponomxurensHocTs ADC cenbekux HII, kos-Bo nHei 80 105
HpOV,Z[OJI)KI/ITeJ'ILHOCTB A®DC roponckux HII, kox-BO 45 70
IHEHR
Wtoro kajieH1apHBIX AHEH 125 175

*Bce yenvl npugedeHvl 8 yCI08HbIX eOUHUYAX (meH2e)

Croumocts nponsBojacTBa ADPC ¢ ncnosiabp3oBaHneM OECIMIOTHBIX BO3IYLIHBIX allapaToB HE
MIPEBBIIIAET CTOMMOCTH PabOT Ha OCHOBE NPUMEHEHHUs NUIOTHPYEMOW ChEMKH, a BPEMEHHOE
OTHOIIECHHE BBIMOJIHEHUS JAaHHBIX BHJIOB paboT Oosnee 3PPEKTUBHO MpPU IPOU3BOJICTBE
O6ecnIOTHOM a’3pooToChEMKH, YTO JAenaeT e€ Haubojee LenecooO0pa3HO UIs MPOU3BOJACTBA
Tomorpaguyecko ChEMKH Ha IUIOTHO 3aceNéHHOM TEeppUTOPHHM C IIeNbI0  ONpe/eeHus
XapaKTepHBIX TOUEK I'PAHUI] 3eMEIbHBIX YUaCTKOB U OOHOBIICHUS IIJIAHOB.
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Hcnonp3oBaHne OSCIMIOTHBIX JETATENBHBIX CPEJICTB MPH MPOU3BOJACTBE MOCIEIOBATEIHHOM
aspodoToTonorpadguyeckorl ChEMKH HACEIEHHBIX IYHKTOB B PETMOHAX, MMEIOIIMUX HHU3KYIO WIIH
BBICOKYIO TUIOTHOCTb HaceJICHHs C MAaKCUMAaJIbHBIM pa3perieHneM 6 cM, siBisieTcst 00Jiee BBIFOHBIM
C TOYKHM 3pEHHUS 3aTPayeHHOTO BpPEMEHM U (UHAHCOBBIX PECypCOB, HYE€M HCIIOJIb30BaHHE
NUWIOTUPYEMBIX BO3AYUIHBIX CYIOB. Bbicokoe paspemienue ¢oromarepuanoB (6 cM) CbEMKH,
MOJIydeHHBIX HAa OCHOBE TPUMEHEHHUS OECIMIOTHOTO KOMIUIEKCA, MO3BOJSET OIPEACIUTh
KOOPAMHATHI TOYEK 3€MHOW MOBEPXHOCTHU IO OPTOPOTOILIAHY CO CPETHEKBAAPATUYECKON OMIMOKON
MeHee +10 cM B TuIaHe, YTO YAOBJIETBOPSET HOPMATHUBHBIM TPEOOBAHUSAM M JIAET BO3MOXKHOCTH
MPOU3BOJUTH IO JAaHHBIM MaTepuasaM OOHOBIICHHE KaJaCTPOBBIX IUIAHOB W OTPE/CICHUE
KOOpAMHAT I'PAHUI] 3eMEJIbHBIX yIaCTKOB.
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CYBERSECURITY OF UNMANNED AERIAL VEHICLES
KHUBEPBE3OITACHOCTDb BECIIMJIOTHBIX JIETATEJIBHBIX AIIITAPATOB

YHIKBIHICBHI3 YIIY AIIMTAPATTAPBIHBIH KUBEPKAYIICI3AITT

Abstract: The threat of cyberattacks today is one of the main problems in the activities of
modern aviation. This article will consider common methods of hacking unmanned aerial vehicles
as well as regulatory legal acts on the cyber protection of UAVS.

Keywords: UAV, cyber threat, GPS-spoofing, malware, traffic interception.

AHHoOTanusi: Yrpo3bl KuOepaTak Ha CETONHSLIHUI JEHb SBISETCA OJHUM M3 OCHOBHBIX
npobsieM B JCATEIBPHOCTH COBPEMEHHOW aBuanuu. B gaHHOW craTthe OyIeT pacCMOTPEHO
pacnpocTpaHEeHHbIE METObl B3JIOMa OECHUJIOTHBIX JIETATEJbHBIX amnmnapaToB a TaK HOPMATHUBHO
MpaBOBbIE aKThI IO kuOep-3amure BITJIA.

Kawuesbie ciaoBa: BIIIA, kubepyrposza, GPS-spoofing, spemonocuoe IIO, mepexsar

Tpadduka.

AnHoTanusi. byriari kyHi kuOeprmaOybpuimapabplH Kaymi Kasipri aBUanus KbhI3METIHACT1
HeTi3ri nmpooyieMaapabpiH Oipi OoJibin TaObuTaabl. byl Makanaga YIIKBIIIICHI3 YIIY ammmapaTTapbiH
OY3yIIbIH KEH TapayifaH oficTepi, coHaai-ak ¥ YA-TapblH KHOep-KOpray KOHIHJIErT HOPMATHBTIK
KYKBIKTBIK aKTUIEp KapacThIPhLIATHIH 00JIa/Ib.

Tyiiin ce3aep: ¥ YA, kubepkayinrep, GPS-spoofing, 3usunst BK, tpaddukri ycram any.

Introduction. The International Civil Aviation Organization (ICAQO) defines an unmanned
aerial vehicle as described in the Global Operational Concept of Air Traffic Control (Doc 9854) and
approved by the 35th Session of the ICAO Assembly: An unmanned aerial vehicle is an unmanned
aerial vehicle within the meaning of article 8 of the Convention on International Civil Aviation,
which is operated without a pilot commander on board and either remotely and completely
controlled from another place (earth, another plane, space), or programmed and completely
autonomous.

Nowadays we are seeing a very large demand for unmanned vehicles. Whether it's an
unmanned aerial vehicle or a land-based unmanned vehicle. But in this article we will consider
unmanned aerial vehicles (UAVs). The range of use of such machines is very wide. In aviation,
these drones are used for patrolling zones, reconnaissance from a bird's-eye view, as this gives a
great overview, thereby increasing the received information. Can be used to deliver things, etc.

There are also military drones that are equipped with modern additional sensors such as a
thermal imager and a night vision device, as well as weapons. Such aircraft attract with their
autonomy and also in case of an emergency situation can not pose a danger to the pilot. In modern
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wars, it is often unmanned aircraft that has begun to be used. As the facts show, unmanned aircraft
has more positive results.

Like commercial aviation, unmanned aircraft is a target for intruders. Since there is no living
person on board the UAV, the only way to harm the UAV is only through cyber attacks. The targets
for intruders are different. Sabotage, terrorist attack after capture, interception for the purpose of
theft of technological know-how of the UAV.

Real examples of UAV hacking:

e In 2009, in Iraq, Iraqi hackers hacked a Predator military UAV. For interception,
unprotected communication channels with UAVs and special software that is freely available were
used. Reason: After it was found out about the vulnerability of the data transmission channel from
the UAV to the ground control center.

* In 2011, in Iran, Persian specialists intercepted GPS spoofing, imitation and substitution of
GPS signals. It was reported about the successful interception of an American UAV of the RQ-170
Sentinel type due to the use of special electronics, which drowned out the signal of the GPS
satellites and replaced it with its own. As a result, after completing tasks in offline mode, | started
returning home. And since the location data was replaced, the drone landed at an Iranian airfield.

* 2012, Moscow, Vulnerability of the mobile offer. Introduction of malware.

List the main technical capabilities of the violator:

« influence on the electrical parameters of the signal in the data bus;

* creating overloads;

» sending destructive packets (data of the wrong format, which may cause the device to
malfunction as part of the avionics);

* unauthorized use of undocumented device capabilities, prohibited commands (falsification
of sender device addresses);

* substitution of navigation data;

* substitution of control information;

* violation of the integrity of the system.

The drones are controlled remotely. Their operators can be thousands of kilometers away in
ground control points. The UAV is controlled via satellite or other wireless command and data
transmission channel. In this regard, the following types of hacking of unmanned aerial vehicles are
most often used.

1. Interference, introduction of malware

By broadcasting on the frequencies used by the drone, communication with its operator may
be cut off. By silencing or intercepting the communication channel, you can interfere with the
management of the UAV, including by introducing a malicious program. The communication
channel can be encrypted, but often it is not.

2. Traffic interception

A more complex method is to use a satellite dish, a TV tuner and a skygrabber-type program
to intercept the drone's frequencies. Both commands and data sent from the control point to the
drone and going in the opposite direction can be intercepted.

3. Simulation and substitution of GPS signals

Portable GPS transmitters can send false signals and disrupt the drone's navigation system.
This can be used to guide the drone along the trajectory on which it will crash, or even to intercept
and land it.

Such GPS spoofing or an attack on GPS tries to deceive the GPS receiver of the UAV by
broadcasting a signal more powerful than that received from GPS satellites in order to be similar to
a number of normal GPS signals. These simulated signals are modified in such a way as to force the
recipient to incorrectly determine their location, considering it to be what the attacker will send.

Conclusion. The main directions of countering cyber threats of avionics UAVS
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In order to prevent incidents, it is necessary to carry out a complex of works, including:

» analysis and testing of information and control components of avionics in order to identify
vulnerabilities and then classify them according to the degree of possible threats;

* development of a secure, trusted infocommunication infrastructure for specialized
management systems;

» development of methods for finding wvulnerabilities in the software of information
management systems and avionics nodes;

» creation of a certification system and standard stands for special functional and load testing
of software;

» improvement of the regulatory framework for information security in information
management systems;

* development of means, individual for each UAV model, using blocking patterns to protect
against attacks via the data bus and installing a hidden hardware bookmark on the bus, or
reprogramming the standard control unit.

These and other measures will reduce the risk of cyber threats, increase the level of UAV
flight safety and the effectiveness of the tasks assigned to them.

In the law "On approval of the rules of operation of unmanned aerial vehicles in the airspace
of the Republic of Kazakhstan™ there is no data on the protection of UAVs from cyber threats.
Therefore, it is recommended to develop and implement laws on methods of certification,
verification, analysis of countering cyber-attacks of all UAVs flying over the territory of the
Republic of Kazakhstan.
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TEXHOJIOTHUA CO3JAHUA TPEXMEPHOM MOJEJIA JETAJIEHN
JIETATEJIBHOI'O AIIIMTAPATA B CUCTEME ABTOMATU3NPOBAHHOI'O
INPOEKTUPOBAHUA

ABTOMATTAHJIBIPBLIIFAH dKOBAJIAY )KYUECIHJIE YIIIAK
BOJILIEKTEPIHIH YII OJIINEMAI MOJAEJITH KKACAY TEXHOJIOTUACHI

TECHNOLOGY FOR CREATING A THREE-DIMENSIONAL MODEL OF
AIRCRAFT PARTS IN A COMPUTER-AIDED DESIGN SYSTEM

Anparna. Makamama AutoCAD 2022 aBroMaTTaHIBIPBUTFAH JKYHECIH KOJIJIaHy apKbuibl 3D
MOJIENBACYAC VIIAaK OOJIIeKTepiH KYpPyAbl J>KOOaJayAblH MYMKIHIAIKTEpl MEH THIMIUIIr
KapacThIpblIaibl. Oye KEMECIHIH CBIPTKbl JKOHE IMIKI CXEMachlH KYpacThIpyFa, oye KEMECIHIH
Heri3ri Kypamjaac 0eJliKTepiHiH alJIbIH ajla KYPbUIbIMABIK-KYaTThIK CXEMAaChlH aHBIKTayFa jKOHE OHBI
aBTOMATThl PEXKHUMJIE OpHajacy MIeHIMAepiMeH YIHJIECTIpy MYMKIHIIKTEpPl YCBHIHBUIFaH.
KopeIThiHbIIAN  Kede, Makajlafa oOchl OarjapiaMalblK JKacakTaMaHbl MaijanaHy TypaJibl
KOPBITBIH/IBUIAP TAJIKbIJIAaHABL. bys1 nHkeHepiep eHOeTiHIH THIMIUIITIH apTThIPY, dKOFaphl carajbl
YKOOAITBIK KY>KaTTaMaHBbI )kacay, a3ipJiey.

Tyiin ce3nep: ymak, auzaitH, AXOK, ymakreiH mapamerpinik 3D wmogeni, Xo0aHBIH
OacTankbl MaTpUIIACHI, MAKET.

AHHoTanus. B cratbe paccMarpuBaeTcss BO3MOXKHOCTU U 3((EKTUBHOCTH MPOESKTHUPOBAHUS
co3fgaHus Jetaneil camojeta B 3D-monenupoBaHMM € HCIOJIb30BAHHMEM aBTOMATH3MPOBAHHOU
cuctembl AutoCAD 2022. Mo0XXHO CHPOEKTHPOBATh BHEIIHIOK M BHYTPEHHIOK KOMIIOHOBKY
camoJieTa, 3apaHee OIpeAeINTh KOHCTPYKTHBHO-CHJIOBYIO CXEMY OCHOBHBIX Y3JIOB camojera U
COTJIacoBAaTh €€ C KOMIIOHOBOYHBIMH PEUICHUSIMH B aBTOMaTHUECKOM PEXUMeE.

B 3akmioueHwe CcTaThbM  paccMaTpPUBAIOTCS  BBIBOJABI 00 MCMHOJB30BAaHUM  JAHHOTO
MPOrpaMMHOTO oOOecredeHus. JTO MOBbIIeHHE A(PPEKTUBHOCTH TPyAa HHKEHEPOB, CO3JaHHE
KaueCTBEHHOUM KOHCTPYKTOPCKON JOKYMEHTAllUU, pa3paboTKa.

KiroueBbie ciaoBa: camouér, npoektupoanue, CAIIP, napamerpuueckas 3d wmomaens
camonéra, UCXOJHAsi MaTpHUIla MPOEKTa, KOMIIOHOBKA.

Abstract. The article discusses the possibilities and efficiency of designing the creation of
aircraft parts in 3D modeling using the automated system AutoCAD 2022. It is possible to design
the external and internal layout of the aircraft, to determine in advance the structural-load diagram
of the main components of the aircraft and to automatically coordinate it with the layout solutions.
In conclusion, the article discusses the conclusions about the use of this software. This is an
increase in the efficiency of engineers' labor, the creation of high-quality design documentation, and
development.

Key words: airplane, design, CAD, parametrical 3d model of an airplane, initial design
matrix, layout.

PazButne u MPOKOC HUCIIOJIBb30BAHUC I/IH(pOpMaL[I/IOHHBIX TEXHOJIOTHIl 3a MOCJIEIHHUE
HECKOJIBKO JIeCATUJICTUIH CYHICCTBECHHO HW3MCHUIIN Tpa,[[I/II_II/IOHHHﬁ nmponecc MNpOCKTUPOBAHUA U
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CO3JlaHUsl PAa3JIMYHBIX MHKEHEPHBIX CHCTEM, COOPYKECHHMH, MamMH. BO MHOTMX IIPOEKTHBIX
OpraHM3anusax JaBHO OTKA3&JIMChb OT HEKOIZAa IMPUBBIYHBIX HMHCTPYMEHTOB IIPOCKTHUPOBAHHUS -
YEepPTEeIKHOW JOCKH M Jiorapu(Mu4eckoil jauHelku. Temepp mepBble HAOPOCKH HOBBIX IPOEKTOB
yamie MOSABISIOTCS He Ha Oymare, Kak d3TO OBLJIO BCerja, a Ha JKpaHE MOHHUTOpa. DTOMY
CTIOCOOCTBYET MIMPOKHUH CHIEKTp AOCTYIMHBIX cucteM CAIIP.

BHenpeHne COBpEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTUMN HAa IMPOMBIIUIEHHBIX HPEIIpUITUIX
II03BOJIIET MM BBDKMBATh W IIPEyCIEBaTh HA MAIIMHOCTPOUTEIBHOM pBIHKE, KOTOPBIM CErOJHs
HaXOJUTCS B BHICOKO KOHKYPEHTHOM cpejie. ABTOMATH3alMsl IOArOTOBKY ITPOM3BO/ICTBA TO3BOJISET
MPEANPUATHSIM ObICTPO pearupoBaTh Ha U3MEHEHHUs CIIPOCa, BBIIIYCKaTh HOBBIE BUJbI MPOIYKIIHH,
OBICTPO  MOJICPHU3UPOBATH  BBIYCKAEMYIO TPOAYKIHIO, OTCISKMBATh JKU3HEHHBIM LUK
MPOIYKIMH, 3PPEKTUBHO MOBBIIIATH KAaYeCTBO BBITYCKAEMOW MpPOAYKIMU. B aBHMAIMOHHBIX
KOHCTPYKTOPCKUX OrOpo, HampuMmep, yxe maBHO mnpumensitotcs Takue CAD (computer aided
design) cucremsr, kak NX (Unigraphics), CATIA u ap. DTH nepeaoBbie CHCTEMbI T€OMETPHUYECKOTO
TpexmepHoro (3D) MoaenupoBanus O3BOJISIOT CO3AaBaTh CIOKHBIE IOBEPXHOCTH, MPOEKTUPOBATH
J00bIe JETaju, OCYLIECTBIISITh COOPKY y3JI0B, arperaTtoB U CJIOKHBIX W3/enuidl. OHaKO MOCTPOEHHE
F€OMETPUUYECKUX MOJENEeN W3JIENUM SBIACTCS 3aBEPIIAIOIIMM JTAOM IPOEKTUPOBAHUA, 34
KOTOPBIM CIIEyeT UX peanu3anus "B metaie'.

ABTOMAaTH3a1Ms MOArOTOBKH IIPOEKTA K MMPOU3BOJICTBY HAUMHAETCS ¢ ucnonb3oBanus CAIIP-
nporpaMm. [Ipu pa3paboTke U corjiacoBaHUM MPOEKTHOW JOKYMEHTAIMH MPOEKTUPOBIIMKUA YacTO
HCIIONB3YIOT CIIENHAJbHbIE HWHXEeHepHble pacdersl. [Iporpammer CAE wucnons3yrorcs  uist
ABTOMAaTHU3UPOBAHHOIO BBITTOJTHEHUS HHKEHEPHBIX pacueToB. [Iporpammel no YXO/Y nonydaroT u
HCIOJIb3YIOT HH(pOpMaInIo, creHeprupoBaHHyto B mporpamme CAIIP [1].

CAIIP Cuctema aBTOMAaTH3allMM TPOSKTHPOBAHUS) - aBTOMAaTH3UPOBAHHAS CHCTEMA,
peanu3yromas MHQOPMALMOHHBIE TEXHOJIOTUU ISl BBINOJHEHHS (DYHKIMH NPOEKTHPOBAHMUS,
IpEJCTaBIsieT COOOM  OpPraHU3alMOHHO-TEXHUUYECKYI0  CHUCTEMY, IpeAHa3HAYeHHYI  JJs
aBTOMATH3alMH IIPOLIECcca MPOEKTUPOBAHUS, COCTOSIYIO U3 NIEPCOHANIA U KOMIUIEKCA TEXHUYECKUX,
IIPOrPpaMMHBIX M JIPYTUX CPEJCTB aBTOMATU3ALUK ee esTenbHOoCTH (PrcyHok 1).

Knaccudmauma CAMP
FOCT 23501.108-85
| | | | ]
Tun ofibexta CnoxwocTs 0bbexa KomnnexrHocTs XapaKTep BhINY CKAEMBIX Konuuecteo Konimecteo ypoeHest
MPOEKT MPOBAHHA NPOEKTHPOESHWA Dposci asToMATIEAN ABTOMaTH3aLUMA ’ i BBy CKAE MbIX TEXHAYECKOTO
NDOEKTHPOBAHHA [LOKYMEHTOR
TPOEKTHPOR 3HMA [LOKYMEHTOR obecneveHiA
Viafenua TNpocTkie 0BLeKTE HimrnaeTomame upos siksle OpHoaTamHLIE Ha DymaskHoil newte M anoi OpHoypoeHeean
MalMHOCT PORHAA <25% wunu nucte NPOM3EOMIMTENBHOCTH
¥ ]
Manenim rpvBapacToossnn, OBbekTk cpenHen CpenHessTamsTIMpassHEIe MHOro3T anHbie Ha MalMHHBX Cpeaned DleyxyposHeean
EKTI0USR PARHCANETRCHIKY CNONHOCTH 25%-50% HOCHTEnsx NPOM3BOAHT BNILHOCTH
0] W
TexHoNOMUSE MPOUEce 8 LI CONOSE TOM STV HPOBSHHI & Ha th OT OHOCMTENAX BLICOKDA TpexypoeHee &R
mawisHo- 1 MovBopacTposHN Cnoxikie 00LeKTH >50% KoMnnexcHsie ‘ ‘ o J ‘ NDOM3EOMTENLHOCTH
¥
o0 bexTl

TexHonomuecee ofs exml OOLEKTH! 048Hb BLICOKDH
8 cTpo "

Mpor paMMHLIe HRENHA

OpraHU3aLMoHHE
CHCTEME!

Pucynoxk 1. Knaccudukarnus CAIIP

CeFO,Z[HH CymE€CTBYCT MHOXKCCTBO Pa3JIMYHBIX rpa(bnqecxnx nporpamMm, IMO3BOJIAKOIINUX
CO31aBaTb PCATUCTUYHBIC MOACIU APXUTCKTYPHBIX O6’LCKTOB, I/I306pa)KCHI/IC KOTOPBIX B 2D-
MOJCIUPOBAHUUN ABJIAACTCA YCJIIOBHBIM. MO,[[CJ]I/IpOBaHI/IC TaKuX OOBEKTOB B Kypce HH)KeHepHOﬁ
rpa(bmcn CHOC06CTByCT HX JIydJmIeMy IM[OHHMAHUIO CTYACHTaMH, 3HAYUUTCIIbHO IMIOBBIIIACT
HariaisaJHOCTb.
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He y xaxxgoro pa3paboTunka ecTh BpeMsi M CHIIBI ISl CO3JIaHHs TPEXMEPHOTO M300paKeHHUs
camoiera B TpadUUecKoM peaakTope. Yciayru Bu3yanuzauuu B (opmare 3D mnpeanaraior
CHeIMAIM3UPOBAHHBIE (DUPMBI, HO 3apIUIaThl CHEIUAIHMCTOB '"ChENArOT" 3HAYMTENBHYIO YacTb
Oro/pkera. ParmoHanbHbIA COCO0 MOTYyYUTh YETKYIO U 00bEMHYIO KapTHHKY - OeCIIaTHO CKavyaTh
3d-Monens caMoJieTa Ha CHCHMAILHOM BeO-pecypce W JIOBECTH 3aroTOBKY JI0 TpeOyeMbIX
napamerpoB B mporpamMe 3d AutoCAD. O6paboTka MCXOAHON MOJeu TpeOyeT 3HAYUTEITHHO
MEHbLIE BPEMEHHU U YCWINH, 4eM co3fganue 3D-u3zo0pakenus ¢ Hyns [2].

MonenupoBaHue ¢ HOMOILBIO TOBEPXHOCTEH - 0Oo0jiee CIOXKHBIM Ipolecc, MOCKOJIbKY OH
OTMMCHIBAET HE TOJIKO Kpasi TPEXMEPHOT0 00BEKTA, HO U €ro TPaHH.

AutoCAD cTpouT NOBEpXHOCTU Ha OCHOBE MHOTOYTOJIbHBIX CETOK. [10CKOIbKY I'paHu ceTKu
IUIOCKHE, KPHUBOJHMHEHHbIE IMOBEPXHOCTU MPEACTaBIEHbl HMX MNpUOIMKeHHeM. MojaenupoBaHue
MIOBEPXHOCTU — pa3zielieHue OOBEKTOB Ha COCTaBISIOLIME HUX IMOBEPXHOCTU (IUIOCKUE I'PAaHU) U
MOCJIEYIOIEe MOJIEIUpPOBaHNE OOBEKTAa C MCIOJb30BaHUWEM AITHX TpaHeil (pucyHok 2). B cpene
AutoCAD nmeroTcs UpoKHe BOZMOKHOCTH JUIsl MOJEJIMPOBAHUS TOBEPXHOCTEH.

Pucynok 2. [ToBepXHOCTHOE MOIETUPOBAHUE

KoMIutekcHOe BHEIPEHNE TEXHOJOTHH BUPTYaIbHOW Pa3pabOTKU U TOICPKKH CTAHOBUTCS
HEOOXOMMBIM YCITIOBHEM JUTS BBITIOJIHCHHS psiia BaXKHBIX 3a]a4, TAKHX KaK CIIOKHBIC HAY4HO-
TEXHUYECKHE PacyeThl, OOHOBJIEHHUE MPOM3BOJICTBA, CHIKEHHE PUCKOB M MOBBIIIEHHE HAICKHOCTH
npoaykiu [3].

NUT-crienuanictl pa3pabaTbiBalOT METOJIOJOTHIO UIA PEIICHHs psja MpodieM, KOTOphIE
TpeOyIOT UCIOJIb30BaHKsT HHCTPYMEHTOB BUPTYaJIbHOU pa3pabOTKH, CPEH KOTOPBIX:

e CcOOpPKa ¥ ONTHMH3ALMS BUPTYaIbHOW MOJEIM CaMoJiecTa C  HCIOJIb30BaHHEM
napaMeTpUYecKUX MOJIENEi JBUTaTesss, MEXaHW3allK, [IaCCH, PYJIEBOTO YIIPABJIEHHs, TOTOBBIX
(YHKIMOHATBHBIX OJOKOB THAPABIMYECKHX, OJIEKTPHYECKUX M 3JIEKTPOHHBIX KOMIIOHEHTOB
KOHCTPYKIINH;

e BBITIOJIHEHHE BUPTYaJIbHBIX MCIBITAHMHA BO3IYIIHOIO CYIHA, €0 y3JO0B W arperatoB C
UCIIOJIb30BAaHUEM BHMPTYAJIBHBIX MOJIEJIEH BO3AYIIHOTO CYIAHA, B3JIETHO-TIOCAI0YHON MOJIOCH,
apaMeTpU30BaHHBIX MOJIEINICH UCIIBITATEILHBIX CTEHIOB M MOJIENIEH PEXMMOB MOCAIKH, 00paboTKa
U CHCTEMAaTH3alMs PE3YIIbTATOB BUPTYAIbHBIX HCIIBITAHHIA;

e QHAJIN3 CTATHMYECKOW M THHAMHYECKON a’spoynpyrocTH B J03BYKOBBIX M CBEPX3BYKOBBIX
PEeKUMaX MOJIeTa, OATAHCHPOBKA BO3IYIIIHOTO CYIHA B MOTOKE, ONMPEACICHUE adpOANHAMUIECKUX
HArpy3o0K Ha IUlaHep, ompeaesieHre K03(D(OHUIIMEHTOR a3pOMHAMUYIECKOTO BIIHSHUS, ONpeeeHue
JMHAMHYECKAX HArpy30K NP yaape MpH Mocajake, pazdere u mpobere mo HEPOBHOMY a3poapoMy,
MOJIET B BO3MYIIIEHHOH aTMoc(epe M Peakilns Ha MOPbIB, KOMIUIEKCHAs ONITUMH3AIUS KOHCTPYKIIUH
C YY4ETOM OTpaHUYCHHI Ha a3pPOYIPYroCTh;

e pacyeT YCTOWYMBOCTH W YIPABISIEMOCTH, MAHEBPEHHOCTH caMoJieTa, MPOCKTHPOBAHUE
MOTPY309HO-Pa3TPy30UHBIX YCTPOUCTB, MEXaHHM3MOB CKJIaJIbIBaHHMs KaOWH M TpamoB (ro3eiska,
3aMKOB U TIE€TEIb, MOJICTUPOBAHIE MPOIIECCOB KATAyIbTUPOBAHUS U MOCAAKH [5];
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e IPOCKTHPOBAHNE U OLIEHKA IMPOYHOCTH ABHUAIMOHHBIX Ta30TypOMHHBIX [BUTATENEU JUISA
IPaXXIaHCKUX U BOCHHBIX CaMOJIETOB.

Hcropus NOPIIHEBBIX IBUraTEIC Ha HECKOJIBKO JNECATWICTUN JJIMHHEE, YeM UCTOpUs CaMOU
aBpanni. OHM BBIBENM TEPBBIA aBTOMOOWIIb, MOJHSAIM B HEOO TEpBBIA CaMoJIeT M TEPBBIN
BEPTOJIET, TIEPESIKUITH JTBE MUPOBBIC BOWHBI U IO CUX MOP UCHOIB3YIOTCS B 99,9 % aBTOMOOWMIICH B
mupe. OJHaKO B aBUAIMM CETOJHS HOPIIHEBbIE JABUIaTENM IOYTHU IOJHOCTHbIO BBITECHEHBI
ra3oTypOMHHBIMU JBUTATENSIMU M HCIIOJIB3YIOTCS HCKIIOYMTEIBHO B HEOOJBIINX MEPCOHATBHBIX
WM CIIOPTUBHBIX CaMoJIeTax.

Ha pucynke 3 moka3aHo yCTpOMCTBO IMJIMHJIpPA YETHIPEXTAKTHOTO OEH3MHOBOI'O JBUIATENS
BO3/YIIHOTO OXJaXIeHHs: | - BIyCKHOH marpyOok (mojada TOIUIMBOBO3IYLUIHOW CMECH B
UWINHAP), 2 - CTEHKAa UWIMHIpa (B JAaHHOM cCiydae peOpucTas CHapyXu, Ui YBEJIUYCHHS
OXJIQXK/aeMOM TUIOMIAJN, TaK KaK IUJIUHIP OXJIaXKJIaeTcs BO3AyXOoM), 3 - MOpIIeHb (BO3BpATHO-
MOCTyNaTebHOE JBM)KEHHE OO0ecleunBaeT BIIyCK CMECH, CXaThe, BBIPAOOTKY OJHEPIHUM U
JalbHENIIee yAaJeHHue BBIXJIONHBIX ra3oB), 4, 5 - mAaTyH U KOJEHYaThld Ban (mpeoOpa3yromui
BO3BPATHO-NIOCTYNATEIbHBIM UMITYyJIbC B KPYTSIIUNA MOMEHT), 6 - cBe4a 3aKUTaHus (J1ae€T HUCKpY,
KOTOpasi BOCIUIAMEHSIET CMECh), 7 - BBIXJIOMHAsI TPyOa (BBIMYCK BBIXJIOIHBIX Ta30B), 8§ - BIIyCKHOU U
BBIITYCKHOM KJanaHbl ("OTKPBITHIN» IMJIMHAP JJIsl BIIyCKa CMeCH (BIIYCK) M BBIIYCKa BBIXJIOMHBIX
ra3oB (BbIMYCK), F€pMETU3UPYHTE LMIUHAP BO BpeMs CKaTus M 3axuraHus (pucyHok 4, 5).
Crnenyer OTMETHTb, YTO IMOKa3aH TOJBKO MPUMEP KOHCTPYKIMH, HO €€ BapHallud MOTYT ObITh
3HAYUTENIbHBIMH, HalpUMep, WINHIAPHI TU3ETbHBIX JBUraTeled He MMEIOT CBeYel 3aKUraHus, a
€CJIM IBUTATENb C KUJAKOCTHBIM OXJIaXK/IEHUEM, TO HET "pebep"', HO ecTh KaHallbl JJIs IPOXOKACHUS
OXJIAXKTAIOMIEH KUIKOCTH U T.J.

Pucynox 3. YCTpoiiCTBO MIIMHPA YETHIPEXTAKTHOTO
OEH3MHOBOIO ABUraTelsl BO3IYIIHOIO OXJIAXK ICHHS
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Pucynok 4. lllatyn nopuins asurarenis

W ecnm B aBTOMOOMIISIX BO3AYIIHOE OXJIKJICHHE MPAKTHYSCKH HE HCITOJIB3YeTCs, U3-3a €ro
HI/I3KOI\/II Sq)(l)eKTI/IBHOCTI/I Ha MaJIbIX CKOpOCTS[X U IIOJIHOTO €ro OTCYTCTBI/IS[ HpI/I OCTaHOBKE, TO B
HOpIHHeBOI\/’I aBUaAll ABUTATCIIU C BO3)IYIIIHBIM OXJIAXKIACHUEM HpI/IMeHSIIOTCSI OYCHb N OYCHb
IIMPOKO, MOCKOJBKY OOJNIafaloT psAIOM MPEUMYLIECTB Tepel] IBUTATENsIMH C SKHJIKOCTHBIM
OXJIAXKIACHUCM. A HUMCHHO, MCHLHII/Iﬁ BEC, COOTBETCTBCHHO 60.]'[66 BBICOKAs IINIOTHOCTHh MOIITHOCTU U
OoJjiee mpocTas, a ClIeIoBaTeIbHO, M 0oJiee HaJeKHAs KOHCTPYKIUA. Kpome Toro, m3-3a OOJIBIION
CWJIBI TapaHa BO BpeMs 1ojieTa 3Q(PEeKTHBHOCTD OXJIaXKICHUST OOBIYHO JOCTAaTOYHA JIJIT HOPMAIbHOM
paboTHI IBUTATEIS.

Pucynok S. Ilopuiens

Tepmun CAIIP ckpbIBa€T HECKOJIBKO KJIACCOB MPOTPAMMHBIX CUCTEM, UMEIOIIUX OTHOLLIEHUE
K aBTOMaTH3alluy TPy1a MH)KEHEPOB, KOHCTPYKTOPOB U TEXHOJIOTOB [4]. Kaxblil U3 KI1accoB UMEET
YCTOSIBIIYIOCS TPEXOYKBEHHYIO aHTJIMICKYI0 a00peBuaTypy:

e 2D-ueprex u 3D-reomerpuueckuii muzaitn (CAD);
o Unxenepusiii ananus (CAE);
o TexHonoruueckas moaArotoBka mpoussoactea (CAPP);
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o ABromaTu3zanus npousBozacrsa (CAM);

e Vrpagienue naHabiMu 0 poaykre (PDM);

o YrpaBiieHue )KM3HEHHBIM LIUKJIOM IpoaykTa (PLM).

AccollMaTUBHOCTh  JIAaHHBIX - 3TO AaBTOMATHYECKHU HOJIEpKUBAacMas JIOCTYIHOCTb
nHOpMAINY, BBEICHHON B OJJHOM YacTH MPOTPaMMBI JUIS JPYTHX YaCTEH.

Hanpumep, mns aeranuzanuu 3D-monenu u3aenus Iu3aiHEp co3[aeT accouuaTtuBHbIE 2D-
IIpOeKIMU Ha uyepTexe. [Ipu perakTupoBaHuM TpeXMEpPHON MOJENIHU JETalli UM BbIOOpE JKeIaeMoi
KOHCTPYKIIUU BCE U3MEHEHHUS aBTOMATHUYECKH OTPAXKAIOTCs Ha YepTexe (PUCYHOK 6).

Pucynok 6. MoenupoBanue BO3IyIIIHOTO BUHTA

IMomnepskka STEP, DXF, IGES, STL, DWG, XT/XB, GRB. Ecau pabora au3aiinepa c
nporpammoit CAIIP 3akaHumBaeTcsi, To MHGOPMAIHMS COXpaHSIETCS B €€ COOCTBEHHOM (opmare.
Hampumep, B mporpamme AutoCAD - sto DWG, B CAIIP T-Flex sto GRB. Ilpu pa6ote c
Mozenbto B mporpamme CAIIP Bbl Moxere noakimounTh mnporpammy SAE u mpousBectn
WHXXEHEPHBIE pacyeThl ISl 3TON Moenu [4].

Nudopmanms uz nporpammbr CAITP moxeT ObITh epenana B nporpammy PDM, a u3 Hee - B
TM00YI0 MPOTrpaMMy UHTETPUPOBAHHOMN CHCTEMBI.

3D-momenupoBaHre TO3BOJIIIIO CO3/1aBaTh pa3HOOOpa3HbIe OOBEKTHI, SBJICHHUS U COOBITUS H
oOyuyaTh CHCTEMbl MAIIMHHOTO 00y4yeHus. MopenupoBaHue penbeda 3eMHONM MOBEPXHOCTU U
UCI0JIb30BaHME HMH(MOPMAIIMOHHBIX TEXHOJOTHH MOTYT IOMOYb B PEIIEHWU Ype3BbIUAWHBIX
cutyauuii[6]. Mcnonp3oBanre BUPTyaIbHOTO MUpPA, CO3[JAaHHOTO C OMOIIbI0 3D-MoaenupoBanus,
Uis 00y4eHUs OECHHIIOTHBIX TPAHCHOPTHBIX CPEACTB, MO3BOJMUT CHU3UTH KOJIUYECTBO JOPOKHO-
TPAHCIOPTHBIX MMPOUCHIECTBHUI B peaTbHOM MUpE (PUCYHOK 7).

Pucynok 7. Konenuatsiii Bajn
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JlanbHenee pa3BuTHE IPOrPAMMHOIO KOMILIEKCA IIPEATIOJIaracT:

- OoJiee aeranbHYIO MPOpabOTKy mapameTrpuyeckoit 3D-monmenu: Gopmanusanuio mpoiecca
(hopMHUpOBaHMSI KOHCTPYKTUBHBIX U CHJIOBBIX CXEM BO3JIYIIHOTO CYJHA, MOJCIU paclpeaeicHHs
BHYTPEHHETO MPOCTPAHCTBA M KOMIIOHOBKH BO3/IYIIIHOTO CY/IHA;

- pa3BUTHE 3HAHMU JU3alHEpa, UMUTHUPYIOILIETO pEalbHYI0 CpeLy Ha JTale 3CKU3HOTrOo
MIPOEKTUPOBAHUS,

- TIOJIFOTOBKA MOJIETH IS ONTUMHU3AIIMOHHBIX HCCIICIOBAHUM.

Cpenn Bcex 1u(ppOBBIX MPEACTABICHUN OOBEKTa TpeXMepHas Mojelb Hauboyiee TOYHO
COOTBETCTBYET (M3MUECKOMY OpHTHHATY 00bekTa. M3 3D-Momenu 00beKTa Bl MOXKETE MOJIYIUTh
pazHoo0pa3Hy0 HHGOPMAIUIO, UCIOJIB3YsSd MAIIMHHOE OOy4YeHHE W KpyIMHeWine 0a3bl JaHHBIX
rpaduku, Bugeo u tekcra (Imagine, Shapenet). Mcrons3yst TEXHOIOTHIO KOMIBIOTEPHOTO 3PEHHS,
pOOOT-TIOMOIIIHUK CMOXET TOYHO TIOHSITh, KAaKOM OOBEKT OH BHIUT U KaKk C HUM
B3aMMO/ICHICTBOBATh.

BoiBoabl. B pesynbraTe ucnonszoBanus AutoCAD 2022 npu co3naHnuu TpeXMEpHON MOIeTH
neraneil camosietTa ObUIM TPOAHAJM3UPOBAHBI CJIEAYIOIIME BBIBOJBI: IPOrpaMMa YCHEIIHO
CIIpaBIISIETCI €  TpeXMepHbIM  MojenupoBanueMm. AutoCAD 2022  mogxomutr ISt
BBICOKOKBATH(DUITUPOBAHHBIX  CHCIHUAIMCTOB  MPOCKTHBIX  HHCTHTYTOB.  ABTOMAaTH3alus
MIPOEKTUPOBAHUS 3aHUMAET 0c000€e MECTO Cper MH(GOPMALMOHHBIX TEXHOJIOTHNA. ba3oBble 3HaHUS
u ymenue paborath ¢ uHcTtpymeHTamu CAIIP TpeOyroTcsi mpakTUdecku ITO00MY HH)KEHEpY-
MPOEKTUPOBIINKY. be3 cucrteM mim ¢ HEOOIBIIONW CTEMEHBIO MX HCIOJIB30BAHUS MPEANPUATHEM
nepeioBeie  pa3pabOTKH  OKa3bIBAIOTCS HEKOHKYPEHTOCHOCOOHBIMH IO MHOTHM IPHYUHAM.
bonbiine marepuanbHble U BpEMEHHbIE 3aTpaThl Ha HU3KOKAYeCTBEHHBbIE MpOEKThL. PazpaboTka
CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS OCHOBAHA HA MPOYHOM HayuHO-TEXHUYECKOI Oasze.
CucreMbl O3BOJIAIOT HA OCHOBE HOBEHIINX JTOCTHXKEHUH (yHIaMEHTalIbHBIX HAyK pa3padaTbIBaTh
U COBEPIICHCTBOBAaTh METOAOJIOIHIO TNPOECKTHUPOBAHUS, CTUMYIMPOBATH pPa3pabOTKy CIOKHBIX
CUCTEM U OOBEKTOB.
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BOPTOBBIE YCTPOHCTBA PETUCTPAIIMA KAK CPEJICTBA
OBBEKTUBHOI'O KOHTPOJISA

BOPTTBIK TIPKEY KY¥PbLLIF'BIJIAPBI OB BEKTUBTI BAKBIJIAY K¥YPAJIbI
PETIH/JAE

FLIGHT DATA RECORDER SYSTEM AS A MEANS OF OBJECTIVE CONTROL

AnHoranmusi. OOBEKTHBHBI  aHajdW3  aBHAIIMOHHBIX  NPOUCIISCTBUA W TPUYHH,
MPEAOTBPAIICHUE TPOUCIICCTBUM, MEXaHUYCCKUNW W TEXHHYECKHH KOHTPOJb CHUCTEM OOPTOBOTO
000pyIOBaHUST ¥ TPOTHO3MPOBAHME MEXaHUYECKOTO M TEXHHUYECKOTO COCTOSIHHS, OIICHKA
KOHKPETHBIX TOJICTHBIX 3aJJaHU U 00y4YeHHE TTOBEACHHUIO SKUIaXKa, B PEIICHNUN dTUX 3a]1a4 BaXKHOE
MECTO 3aHMMAET CHCTEMa PErUCTPAIMH MOJETHBIX JaHHBIX.

KiroueBble cj10Ba: OOPTOBBIE YCTPONCTBA PETUCTPALIMH, CPEACTBA 0OBEKTUBHOTO KOHTPOJIA,
00paboTka nHpopMaIuu.

AHaTna. ABHaIUSUTBIK OKUFajIap MEH cedenTep/i 0ObeKTUBTI Taay, OKUFaIapblH ajlJIbIH
airy, OOPTTHIK JKAOBIK KYHEJIepPiH MEXaHUKAJIBIK YKOHE TEXHUKAIBIK OaKpLIay jKOHE MEXaHUKAaJIbIK
KOHE TEXHUKAIBIK Kal-KyHIli O00JpKay, HAKThl VIIIy TalChlpMaJapblH Oaranay »XOHE SKUIaXKIbIH
MiHE3-KYJIKBIH OKBITY, OCBI MIHJIETTEp/li LIeIyIe YIIy ACPEKTEPiH TIpKey >Kyieci MaHbI3[Ibl OPbIH
anapl.

Tyiiin ce3nep: OOPTTHIK TipKey KYpbUIFbLIAPBI, 00BEKTUBTI OaKpliIay Kypajijapbl, aklaparThl
OHJIEY.

Abstract: Fliht dsts recorder are used for an objective analysis of the causes and prevention
of accidents and incidents, for the mechanical and technical control of on-board equipment systems
and forecasting their mechanical and technical condition, as well as for assessing the actions of the
flight crew in the performance of a specific flight task.

Keywords: flight data recorder system, means of objective control, data processing.
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CpenctBo [0/10 KOHTPOJISL CJIOK IO3BOJISIET 3THX PErMCTPUPOBATH M TOKA XPAaHUTh roja
HEO0XOAMMBIE CYJJHE JaHHbIE TAKOM 00 JI0JII0 YCIOBHUSX JIAMITBI TIOJIETA, CJIOI0 MapaMeTpax U MECTO
YCJIOBHUAX 60.]166 JBHMOXKXCHUA JIaMIIbl CaMOJIE€Ta, Halllkd TCXHHUYCCKOM IIMJIIOT COCTOsSHHMH 3aJa4
CHJIOBBIX BCEX arperaTtoB W CyIHY OOOpYZOBaHUS, 3aTeM YNPABISIOMIMX 3eMJe ACUCTBUSAX 3a1ad
sxumnaxa[ 1]. nensio bopToBoii rosia camMonucelr 10J110 3aMiChIBAaCT aBUa JIMIIh HAITK HE0OX0AMMbIE
UTJIBI TApAMETPBI U JIAMIThl HE CYJHY MOXET JOJII0 ObITh 0oJiee MpoaHaIM3UpOBaH OJO0Ka Ha CIIOI0
Oopry. 3amau Ilapamerpudueckoe cymHe HCCIEIOBAaHHE TOKa IMPOBOAUTCS B OOpPTY XOAE CyIHE
IIPOBEJICHUS] HUMH 3KCIIPECC KOJI0B 00paOOTKH JIOJIIO MTOCIIE CYHE MOJIETOB.

Peructpatopsl ¢ cynHE MEHBIIMM CIIOK KOJMYECTBOM TIoja (/Ba, JMIIb TPH) LEIbIO
PErUCTPUPYEMBIX JOJIO MapaMeTpoB OJI0KAa YCTaHABJIMBAJIUCH Ha CJIOI0 OTEUECTBEHHBIE Ooiiee
camoJieTl B MO)keT Hauajie Hamu 40-Xx MexAy ToJ0B rojia MpOIJIOr0 BHJE CTOJETHS. CyJHE
lupokoe xoae BHeApeHUE BHUAE OOPTOBBIX BUAE CaMOIMCLEB BUJE MPOU3OILIO CIOK IMPHU TOKa
MPOBCACHUHN CYJAHY HCIBITATCIBHBIX TAKXEC IIOJICTOB JIaMIIbl Ha JIMIIb BCEX CBA3W THUIIAX IIOCJIIC
JIeTaTeNbHBIX JIMILb anmnapartoB. B cyaHy Hamm cynHy AHM OJOKa YCTaHOBJIEHO, 3aTEM UTO 3aTEM
HCII0JIb30BAHNE MEXAY OOPTOBBIX TAKOM YCTPOICTB 3€MJI€ PETUCTpALlUU 0JI0Ka HE0OX0IMMO paboT
JUIS BCEX MPOMU3BOJCTBA BCEX MOJIETOB JIOJIO BCEX MECTO CAMOJIETOB.

Becnoit Humu 1965 cnoo roma Toka MexkayHaponHas Oosiee OpraHu3anusi HMHBIX
rpaxaanckoit cioro aBuaruu aumnb (ICAO) Toka BeIHECHTa pabOT yka3aHHUE, 3aT€M YTO JIMIIL BCE
MCCTO CTpaHbI pa60T YYaCTHUKH CCTU 00s13aHbI KOJOB YIACIATH MIJIbI JOJDKHOC XOJ€ BHHUMAHHUC
HaIlli TPUMEHEHUIO U aBHa MCIIOJIb30BAHUIO TOKA OOPTOBBIX OJI0KA YCTPOWCTB 3a1a4 PETUCTPAIIUH.

[Tocne cBs3u npunsTus Buge CCCP B BUAEC MEKIYHAPOJIHYIO THJIOT OpraHu3aiuio Ooiee
rpaknanckoit nenpio apuanuu Buae (ICAO) B Takom cepeaune 3amad 1970-x 60pTy rogoB, B X0e
CBSI3HM C BCEX TEM, 3aT€M YTO LIEJIbIO MOJEThl MOKET CAMOJIETOB Mocie Ha 0oJjiee MEXIyHAapOTHBIX
JaMIbl JIMHUSAX TOJa pas3peliagnuch MUIOT TOJIBKO C CJIOI0 HCHOJIb30BAHMEM CETH OOBEKTHUBHBIX
UTJIBI CPEJCTB CETH KOHTPOJIS, aBUa HAYaJOCh 'OJIOB HCIOJIb30BAaHUE TOCIE OOPTOBBIX CyIHE
caMmornucien|2].

BopToBble nuie caMomucIibl OJI0Ka COAEPKUTCS B KOJOB €AMHOM 3€MJIe KOMILJIEKCE TaKkKe
CHUCTEM HUMH PETUCTPAIMH U OJ0Ka OOIIEeIOCTYITHOW TAKOM OTIEPATHBHOM 3a/1a4 00pabOTKU 3aTeM
uHpopMaluy, JOJII0 TOCTynawueid OoOpTy OT TakoM YCTPOWCTB TOJOB DPErHUCTPAllMU. HUMHU
O06paboTka rojia MoOJETHON ceTu MHGPOPMAIMKU KOJOB CaMOJIeTa, HUMHU MOCTYMAoLas JaMIbl OT
3amau Oynoka OJoKa YIpaBJieHHUS MEXKIY MHJIOTOM, MECTO IpeACTaBlieHa B TOKa BHUJE CBS3U
CHEIHAILHOTO JIaMIIbl YCTPOICTBA aBHa JIEKOAMPOBAHMS W IMUJIOT BBIYMCIEHUS, JOJIO0 KOTOPbHIE
MIPOBOJIAT TOKa MEXaHUYECKYI0, TOKA TEXHUYECKYIO U JIUIIb a3POIMHAMUYECKYIO CETH JIUarHOCTUKY
paboT BaKHEHIIUX MECTO OOPTOBBIX JIMIIHL MEXAHW3MOB, MOCIIE aHAIU3 3eMJI€ SBJICHHUM WIJIBI TEX
aBUa WJIM TOCJe MHBIX UIJIbl aBHAIIMOHHBIX MHBIX COOBITUH OOPTY MPOUCHIECTBHI, pabOT OICHKY
JIUIIb [0JIETA U MOCJE UCIIOJHEHUE UHBIX MOCTABICHHBIX HUMH 3a/1a4.

OO6paboranHas Mexay uWHGOpPMALMs, JaMIbl TOJY4YeHHas MHIOT YCTPOMCTBOM JIMIIb
perucTpalnuy 3THX MO0 aBHa KOHKPETHOMY LEIbI0 BO3AYIIHOMY TaKXKe CyIHY, TAKOM 3aT€M XOJe
MPUMEHSETCSI B CJOK CTAaTUCTUYECKHX CBS3M CHUCTEMax JONI0 Ui MOXKET O0OpaOOTKH HHBIX
nH(OpPMALlMM O HUMH TaKOM HAIllM BO3AYIIHOM TOKa CyAHE. MWIOT Takue CyJHE CHUCTEMBbI roja
ofOecrieunBarOT CyqHY TMOJHBIA HAIM aHAIW3 TOJa ABHAIMOHHBIX TOKa MPOUCIIECTBHUH, 3aTeM
BBISIBIISIFOT PabOT METOIBI U 33124 CPEJICTBA LIETBI0 COBEPIICHCTBOBAHMS T0/1a SKCILTyaTallid HUMU
CaMOJIETOB, CBSI3M MOJrOTOBKM BCEX aBHa CJIOI0 MEPCOHAA.

OpnHa 3a/1a4 U3 UTJIBI OCHOBHBIX 3€MJI€ TIPUYHUH IETBI0 UCIIOJIb30BAHUS T0J1a YCTPOUCTB MECTO
perucTpanyu cBsi3u 0OyCJOBJIEHA TOKa elle W 3aTeéM TeM, HUMH 4YTO JIOJI0 CYIIECTBYET JOJIO
MHO>KECTBO CJIOK0 HEM3BECTHBIX CETH MPUYMH TOCJIE aBUAI[MOHHBIX WUIJIbl MHIUJEHTOB, OOpTYy Ha
MoCJIe JIONIIO JIONI0O KOTOPBIX OoJiee MPUXOJUTCSA ceTH OoJjiee Mocie JBajlaTH Halld MpPOILIEHTOB
HamM Bcex Mexay apapuil. C paloT 1enplo OOpPTY BBISICHEHHsI IOCIE MPUYMUHBI 33734
aBUAIIMOHHOTO TaKOM IMPOMCLIECTBHS MEXy HEOOXOAMMO BCEX 3HAHUE MEXAY IMOBEICHUS CyIHE
JKUIAXka 3eMJie TIpu OOPTY BBIMOJIHEHHH TaKOM IIOJIETa, HAIK TakXke aBua WH(OpMAIUS O JOII0
TPACKTOPUU TAKXKe TOJIETa CBSA3HM CaMOJIeTa, MECTO 00 BHJIE MCIPABHOCTH MHBIX OOPTOBBIX HAIIU
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YCTPOMCTB MOXKET camosieTta. B mammbl oTimyne 0osnee oT KOJOB OOPTOBOrO 3THUX OJoKa TOCHe
YIIPaBJICHUS] MEXIY aBHAIIMOHHOTO JIMIIbL 000PYA0BaHUs, 0JOKa MPOLECCH BCEX U3MEPEHUs Toja
YIPABJISIONINX T0Ja JaHHBIX W aBHA OIEHKH KOJOB aHAIM3a TAaKOM KOHTPOJIS JIOJI0 OOPTOBBIX
MOCIIE YCTPOUCTB MUJIOT PErUCTPALUH TOKA pa3AeIeHbI MOCIIE BO JUIIb BPEMEHH.

YCTpoHCTBa JaMITBI PETUCTPALIMN UTIIBI MCIIONB3YIOTCS JIOJIFO JIJIS TMHJIOT 3alMCH M TaKKe
XpaHeHUs: OOPTY MOJIETHBIX CY/IHY JaHHBIX, MECTO KOTOPHIC BHJIC XapaKTEPU3YIOT CIOK0 MMapamMeTphl
XOJI€ T0JIeTa, aBUa TMOBEICHUE OOPTY WICHOB HAIIIM HKHUITaXKa, X0J€ HCIIPABHOCTH JOJI0 paboT JIUIIb
6oproBoro Buie obopynoBanus. xone COBpEMEHHBIE KOJOB YCTPOWCTBA MEXKIY PETHCTpAIUU
3eMJie KIaCCU(PHUIMPYIOT CETH TI0 MOKET IPUMEHEHUIO, X0€ 0 3a7a4 NPUHIUITY U HUMH CIIOCO0Y
TOKA 3aIiCh OOPTY MOJYYSHHBIX CYJHE TAHHBIX. B MHBIX 3aBUCHMOCTH MHBIX OT ITOCIIE pealli3aiun
BceX ()YHKIMM HAIIA YCTPOMCTBO HUMH TMOJpPA3NENSETCs MEIbl0 Ha padoT aBapwiiHbIC, 3eMIe
IKCTUTyaTaIl[MOHHBIE U 00JIee NCTIBITATEIIbHEIE.

[MpuHIMIBI aBWa 3alMCH MOXKET JaHHBIX B KOJOB OOPTOBBIX BCEX YCTPOHCTBax Ooliee
pEerucTpaiyy MWIOT ACNATCS CETH Ha 3aTeM ONTHYECKHe Troja (ocuuuiorpapuyeckue), CeTH
MEXaHWYECKUE M TaKKe MarHuTHbIC. X0/e CamMomumcell, TAKOM KOTOPBIH TaKkKe MEXaHHYECKH BCEX
3aIMCBIBAET KOJIOB TIOJIyYEHHBIE TOJIOB TIOJETHBIC CYyIHE JaHHBIC, 3aJad Ha3bIBACTCS IIEINIBIO
0apoMeTpOM 3aTeM WM aBHa PETHCTPATOPOM.

Ha cern camonerax jume Oojiee Takke PaHHUX BHJE KOHCTPYKIMN 3a/ad HCTOJIB3YIOTCS
MECTO JBYXKaHAJIbHBIE TOKa OapomMeTpsl roga K2 u cynHe TpeXKaHaIbHBIH 3eMJle CaMOTIHCEI] 3eMITe
K3, xo/10B peructpupyromue Bue 3aJaHHy0 00Jiee CKOPOCTh U TOKA BBICOTY HAIIIH MOJIETa MEKIY
camoJieta, U pabOT BEPTHUKAIBHYIO MEXIY IEperpy3Ky CJIOK caMmoliera. Mexay JlaHHble JHIb
3aIUCBIBAIOTCSl C CIIOI0 MOMOINBIO TOJAa METAJUIMYECKON WIJIBI, CIOK TPHKPEIUICHHOW K TOKa
MeTaJly, MOCJe PUCYIOT U JIOJII0 3aIIUCHIBAIOT CETU HA MHBIX TTOBEPXHOCTh MEX1y OymMaru MHBIX CO
X0JIe CHeUaIbHbIM CyAHY TOKpheITHEM TakoM (K2-713, Bune K2-717) numib uiym MECTO 1O IENbIO
cioro 3emie 3adUKCHPOBAHHOW JIMINb ASMYJIbCHOHHOW 3areM IuieHkH TonoB (K3-63). mocne
[TorpemHOCTh MHBIX U3MEPEHUS aBHa NMPUOOPHBIX CBSI3U JAHHBIX 00Jiee MOKET MHBIX COCTaBISATh
nomto +4%][3].

B Hamm 3aBUCHMOCTH HUMH OT OOPTY 3aIMCH JIMIIB MOJIETHOU Oosiee nHpopManuu 3emie JIA
JUIIb Pa3IMYalOT HAlIU aHAJOTOBBIE M TaKXKE IUCKPETHBIE CyAHE OOpPTOBBIE CBS3H YCTpOICTBA.
050ka AHAJIOrOBBIE XOJI€ YCTPOMCTBA IENbIO JAEISATCS UIJIBI HA 3aT€M MEXaHHYECKHUE U JIaMIIbI
ONTUYECKUE HAILIM CHCTEMBI Cy/IHE PETUCTpallii UHBIX UH(pOpMaLMU, a TaKKe AUCKPETHBIC MUJIOT
CUCTEMBI — OOpTY Ha X0Jie MarHUTHBIE[4].

B 1enpio nuckpeTHbIX 6510Ka cuctemMax OOpTy JaHHBIE 3€MIIE MOJIETa MUJIOT CaMOJIeTa JaMITbI
3aMMCHIBAIOTCS B LIEIBIO BUE 00JIee UMIYIbCOB, KOJAOB YaCTOT TOKA UJIHM MUJIOT LU(POBBIX MUIOT
KoJ0B. aBua [IpuHIMNHManbHas MEXIy pa3HUIla HUMH MEX]y TOJOB ATHMH 3aJad YCTPOHCTBaMU
TaKOM 3aKJII0YaeTcs B 3aT€M TOM, KOJIOB KaK C BUJI€ HUMU CBS3U OOpariaroTcs. Toka PydHas urisl
oOpaboTka OOpTy IMOJIETHBIX BHUIE MAAHHBIX JUIA CY/AHE aHaJOrOBBIX BCEX CHUCTEM, JIUIIb
aBTOMaTHYeCKas Xoe 00paboTKa MUJIOT NOJETHBIX TAKOM JAAHHBIX XOJ€ JUIsl BUAE JTUCKPETHBIX.

bapocnunorpadsl aBua HCIOJIB30BABIINE CIOK MEXAaHMYECKUE LETbI0 MPUHIUIBI CyTHE
3aMMcyu B MEXKIY COBPEMEHHBIX IIETBI0 CaMOJIETaX, CBS3U 3aMEHSIOTCS 3eMiie OOPTOBBIMH TaKkKe
YCTPOMCTBAMH, CETH KOTOpbIE€ HAIIM PErHCTPUPYIOT IMOCNE TMOJIETHBIE WIIBI JaHHBIE PadoT
ONTUYECKUM M pabOT MarHUTHBIM JaMibl crnocoboMm. ronoB Ilong Bume OOBEKTUBHBIM MOCIHE
KOHTPOJIEM KOJOB TIOJIETHBIX XOJE€ JaHHBIX TOJia TOHUMAeTCs MWJIOT CHUCTEMa MOXKET
COTPOJIBIKEHUSI HUMH TIJIeHKH MoxkeT (1 u Bcex 2,5 roga Mm/c), 1enbl0 KOTOPYIO JIMIIb MHIOT
KOJIOB PEryIupyeT KOJOB BPYYHYIO CETH MpPH MEXAY IMOArOTOBKE OJOKa camoiiera K TMocie
MOJIETHBIM TOJIOB 3aJlaHUsIM[ 5 ].

[TuTanue roIoB cUCTEMBI BCeX OOPTOBOTO 3€MJIE PETUCTPATOPA CETH OCYIIECTBISETCS CYIHE
OT MeCTO OOpTOBOW XOJ€ CETH KOJOB IMOCTOSIHHOTO ceTH Toka Omoka U=27B. 3amau Konrtpoib
TUIIb PabOTOCIIOCOOHOCTH JIaMITBI OJIOKa CETH XPaHEHUs CYIHY MOJIETHOM WIJIBI HH(pOpPMAIUH
HUMU Ha 3€eMJIe U UHBIX yIPaBJICHHE MWIOT MoJAa4yeil Mocie MISHKU JIWIIb OCYIIEeCTBIseTCs: Ooee
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BKJIFOYCHUCM CYJHY CHTHAJbHOU UINbI JJaMIkl. 3atreM OH ceTu PacCIioJIOKCH B MHBIX KOPITYCC TOKa
XpaHWJIMIIa KOAOB JaHHBIX.
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SWOT-ANALYSIS OF THE DEVELOPMENT OF GENERAL AVIATION
(IN PARTICULAR LIGHT AVIATION) IN THE ALMATY REGION

SWOT-AHAJIN3 PA3BBUTUSA ABUALIUU OBILIIETI'O HABHAYEHMUS (B
YACTHOCTH, JIETKASI ABUAILUS) B ATMATUHCKOM OBJIACTH

AJIMATBI OBJIBICBIH/IA KA MAKCATTAFBI ABUALIASTHBI
JTAMBITYJIBIH SWOT-TAJJIAVEI (ATAII AUTKAHJIA, "KEHILJT ABUALHST)

Annotation. General aviation is an important part of civil aviation. General aviation has a
long production chain that can lead to likely economic development impacts. In this article, we
study the external factors of the development of the general aviation industry in the Almaty region,
such as politics, economics, society, science and technology, using SWOT-analysis. Let's analyze
the definition of the sides of location, economics, politics, weather, etc. etc., coming due to lack of
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talent, lack of airports and owned facilities, etc., opportunities such as government support and
broad market prospects, etc. as well as risk factors such as fierce market competition, volatile
market, and so on because of this, including the four strategies of positive development,
backwardness reduction, threat avoidance and protection. These strategies may offer assistance in
federal politics.

Keywords: SWOT-analysis, general aviation, Almaty region, strategy.

AHHOTanusl. ABuanus oOIIEro Ha3HAYCHHS SBISETCS BAXKHOH YaCThIO TPakIaHCKOH
aBUanu. ABHANUs OOIIETO0 HA3HAYCHUS MMEET JUIMHHYIO MPOM3BOACTBCHHYIO IIETIOYKY, KOTOpas
MOKET TIPUBECTH K BEPOSTHBIM MOCIEACTBHAM JUISI SKOHOMHUYECKOTO pa3BHTHS. B 3To¥ craTthe Mbl
M3y4aeM BHENTHHE (DAKTOPHI Pa3BHTHS OTPACIM aBHAIMKM OOIIET0 Ha3HAYCHHS B AJIMATHHCKOMN
00J1acTH, Takue Kak TMOJUTHKA, IKOHOMHKA, OOIIECTBO, HAyKa W TEXHOJOTUH, Ucroib3ys SWOT-
aHaim3. JlaBaliTe TmpoaHAIM3UPYEeM OIpeACNieHUe CTOPOH MECTOTIOJIOKEHUS, JKOHOMUKH,
MOJINTUKH, TIOTOJBI W BO3HHUKAIOIIME W3-32 HEXBATKH TAJAHTOB, OTCYTCTBUS ad’pOIOPTOB H
COOCTBEHHBIX OOBEKTOB M TaKMX BO3MOYKHOCTEH, KaK TOCYIAapCTBEHHAs TOJICPKKA W ITUPOKUE
PBIHOYHBIE TIEPCIIEKTHBBI. A TaKke TakuX (PAKTOPOB PHCKA, KaK KECTKAsT PHIHOYHAS KOHKYPCHIIHS,
HECTAaOWJIBHBIA PBIHOK WM TaK Jajiee W3-3a 3TOro, BKIIOYAs YEThIPE CTPATETHH TO3WTHBHOTO
Pa3BHUTHS, COKPAIICHUS OTCTAJIOCTH, MPEIOTBPAIICHHS yrpo3 W 3alIUThL. DTH CTPATETHH MOTYT
0Ka3aTh OMOIIb B (pe/IepaTbHOM IMOJIUTHKE.

KmioueBbie cinoBa: SWOT-ananu3, aBuanms oOIIero Ha3HadeHUs, AJIMaTHHCKas 00JacThb,
CTpaTeTHsl.

Annarna. JKannel Makcarrarsl ABuanusa A3aMarTThIK aBUALASHBIH MaHbBI3IbI 06T OOJIBII
TaObuIa B, JKaamsel MaKcaTTarbl aBUALMSHBIH Y3aK OHIIPICTIK Ti30eri 0ap, 01 SKOHOMHUKAJIBIK JaMy
YIIIH BIKTUMAJ cayjiapra okenyl MyMmkiH. byn makamama 613 SWOT-Ttanmayapl KojiaHa OTBIPHIII,
AnMatel OOJBICBIHAAFBI casicaT, YKOHOMHKA, KOFaM, FBUIBIM >KOHE TEXHOJIOTHS CHSKTBI >KaJIIIbI
MakcaTTarbl aBUAIUS CaJlaChlH JaMBITYIBIH CBHIPTKBI (hakTopiapbiH 3eprreiimiz. OpHaiacy,
SKOHOMHMKA, CascaT, aya-paibl JKOHE T. 0. TapanTapbIHBIH AHBIKTAMACHIH TAJJAAWBIK. KOHE T.O.
TaJlaHTTApAbIH JKETICHICYIIUIINiHEH, Oye)KalJapAblH JKOHE J>KeKe OOBEKTUIEPAIH J>KOKTHIFbIHAH,
MEMJICKETTIK KOJIJIay JKOHE KEH HApPBIKTBIK MEPCICKTUBATIAP CUSAKTHI MYMKIHIIKTEPJICH *koHE T. 0.,
COHJIali-aK KaTaH HAPBIKTHIK OJCEKEIeCTIK, TYPaKChi3 HApBIK JKOHE T. O. CHAKTBI TOyeKes
(dakropiapbiHaH TybIHAaW eI, OCbIFaH OalIaHBICTBI, OHBIH IIIIHAEC TOPT OH JaMy CTPATETHSCHI,
apTTa KaJayasl a3aiTy, Kayiln-KaTepJiH allblH ajly *oHe Kopray. byn crparterusmiap deaepanibt
cascaTKa KOMEKTECE aapbl.

Tyiiin ce3nep: SWOT-Ttannay, *arbl MakcaTTarbl aBUaus, AJTMaThl 00JIBICHI, CTPATETHsl.

Introduction. The general aviation terminal was coined in the 1950s on a steering wheel.
After the 1990s, "general aviation" consolidated the national legislation of Kazakhstan in
accordance with ICAO documents, which marked the connection of Kazakhstan with international
general aviation. General aviation is an important part of civil aviation. According to the Civil
Aviation Law, general aviation refers to all aviation activities using aircraft, external public air
transportation, including all types of flights, such as industry, American economy, forestry, fishing,
construction, trade, healthcare, tourism, etc. e. General aviation has a large industrial group and a
long industrial chain, which includes production, operation, maintenance, fuel, training, insurance
and other business areas, therefore, can provide economic development and is of great economic
importance [1]. As a large economic area, the general aviation industry developed rapidly until
1990 and began to gradually effectively implement economic development measures and improve
the living conditions of the population in the Almaty region, but after these years, problems in
development until 2004 are associated with legal restrictions. SWOT analysis is an important
method of analyzing the development of an organization, which is often used in the business
strategy formula. The use of SWOT analysis to analyze the development of the general aviation
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industry in the Almaty region, the study of strengths, weaknesses, opportunities and threats can be
useful for industrial strategy and the development of the general aviation industry for the Almaty
region.

SWOT - Analysis of general aviation in the Almaty region

A. Strengths

1) Location and geographical advantages

As an important part of the One Belt, One Road Economic Corridor, Almaty region on an
international scale also plays the role of a link between the economic zone of Europe, China and
Central Asia. At present, it is an effective ecological and economic zone in the delta of the Zhetysu
riversand the Alatau mountains. According to the unique geographical advantages, we can make
domestic and international strategic planning, fully connect with the highway and high-speed rail,
and then get additional benefits and win-win results. At the same time, the Almaty region is rich in
tourism resources, the fabulous city of Almaty, the wonders of mountains and rivers, etc., which
creates all the conditions for the development of tourism projects in light aviation.

2) Economic benefits

Almaty is one of the largest economic regions of Kazakhstan and the first in terms of
population, taking into account the city of Almaty. In 2018, the GDP (gross domestic product) of
the Almaty region with the city of Almaty reached 12.1 trillion tenge, this is the first place in
Kazakhstan with a per capita income of $575. The development of the general aviation industry is
closely related to the economic base, when the GDP per capita reaches $4,000, the general aviation
industry will enter the rapid development channel [2]. At $8,000, general aviation will experience
explosive growth. Thus, with state support, the Almaty region has an economic base for the
development of general aviation, unlike other regions of the country.

3) Strengths of the policy

Since 2002, the regulation of the activities of ultralight aviation began with the introduction of
the concept of ALS. The association proved to government officials the need to introduce all former
DOSAAF aviation into the civil aviation system, which has lost any jurisdiction, not belonging to
either the Ministry of Defense or the Ministry of Transport and Communications. By the summer of
2002, the current situation led to the fact that more than 120 aircraft of the ALS, practically
uncontrolled by the state, occupied a light niche of aviation chemical works at that time, and the
level of flight safety was expressed in one figure: on average, 7 people died annually.

After the adoption in 2002 of a package of documents regulating the activities of the ALS,
aviation accidents have significantly decreased. The further participation of the Association in the
development of regulatory legal acts in the field of civil aviation helped to somehow preserve the
potential of light aviation left over from the USSR. According to the order of the Minister of
Transport and Communications No. 577 dated December 21, 2010, the Association is a member of
the expert council on private entrepreneurship and currently remains under the current Ministry for
Investment and Development, and is also accredited by the “National Chamber of Entrepreneurs of
the Republic of Kazakhstan “Atameken”. On this platform, the ALE "KAMA" together with the
authorized body of civil aviation represented by the Civil Aviation Committee carried out a huge
amount of work to bring the aviation legal framework in line with the requirements of ICAO and
international practice in the field of light and ultralight aviation for its development and ensuring
flight safety.

In particular, since 2015, KAMA has conducted an examination on introducing amendments
to the Tax Code of the Republic of Kazakhstan, since the tax rates applied by the Tax Code until
2016 were one of the main deterrents for the development of light aircraft. In the Republic of
Kazakhstan, the state policy in the field of aviation is aimed at solving the global problems of
transporting commercial passengers and cargo, and does not allow solving many problems in the
effective implementation of all the possibilities of light aviation.

The role of light aviation in creating a personnel reserve for civil aviation is underestimated.
More than ever, the issue of compliance with the current legislation with the requirements of the
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time, the presence in the structure of the authorized body of a unit that will directly provide services
and promote the interests of light aircraft becomes relevant. The absence of such a body in
Kazakhstan preserves the position of light aviation as a stepdaughter in a large family called civil
aviation. According to the existing Regulations on the GA Committee, the obligation of the
Committee to develop the industry is not prescribed, there is no direct dependence of the results of
the Committee's activities on indicators of industry growth.

In the state register of the GVS of the Republic of Kazakhstan, there are 585 units of light
aircraft, including 313 An-2 aircraft, 151 aircraft of the SLA, 65 helicopters and aircraft of 3 and 4
classes of Western production, 56 helicopters and aircraft of 3 and 4 classes of Soviet production.
There are 26 main and about a dozen regional (district) airports registered in the country. There are
growing problems with further operation, already in the category of historical, An-2 aircraft, which
still do not have a full-fledged replacement, and there is no emphasis on transferring responsibility
mainly to the operators themselves, as required by ICAO [3].

Almaty region will actively develop all kinds of new types of general aviation services, such
as rescue, private flights, official flights, aircraft rental, air sports, etc. General aviation will become
a new point of economic growth.

4) Strengths of research and education

Almaty region is a large cultural province which has very good higher education resources
with colleges and universities and many research institutes. In particular, in the development of civil
aviation talent Academy of Civil Aviation. Aviation technology and the experience of related
colleges and universities have unique advantages for the development of general aviation, and can
rely on the intellectual resources of research institutes and universities to promote the development
of the general aviation industry.

5) Strengths of the industry cluster

Private companies have developed rapidly in recent years. Currently, there are fourteen
general aviation companies, which is 50.9% of the total number of general aviation companies in
Kazakhstan. The spatial agglomeration of these general aviation companies can form the
competitive advantage of the aviation cluster.

b. Weakness Analysis

1) Operating activities are highly dependent on the season and weather. General aviation
operational projects in the Almaty region are mainly focused on flight training, forest protection
services and other services [4]. A low share falls on business aviation and recreational flight
projects. Flight training and aerial forestry services are highly affected by seasonality and weather,
aircraft utilization is low, and operational numbers are generally insufficient. General aviation
companies have to spend a lot of money on aircraft maintenance, pilot and maintenance personnel,
etc. d. The plight of high cost and low returns is a big obstacle to the development of general
aviation.

2) Lackofgeneralaviation airport

Currently, there are about 6 transport airports and four general aviation airports in the Almaty
region. The number of general aviation airports is insufficient and the distribution is relatively
scattered [5]. However, general aviation needs more airports to accommodate takeoffs and landings.
As a result, the limited number of airports affected the further development of general aviation in
the region. If general aviation wants to form a mature industry chain, in addition to aircraft, the
necessary personnel and airspace capacity, a number of necessary supporting conditions are also
needed. At present, there are not enough conditions for the development of general aviation, such as
aircraft maintenance, training, emergency aviation, air navigation, air traffic control; the conditions
of the relevant ancillary services are inadequate.

3) Shortage professionals

Pilots and maintenance personnel are two types of specialists for general aviation, which are
also key factors limiting the development of general aviation [6]. Now there are about a hundred
pilots in the region, including seventy flight instructors. Meanwhile, it has about 40 general aviation
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aircraft, one transport needs two pilots, the number of pilots is not enough. Although there are many
schools for pilot training, for example Falcon Avia. The training regime for general aviation pilots,
as a rule, is carried outat his expense, which the average household cannot afford. In addition,
compared to civil aviation and military pilots, the income of general aviation pilots is lower, so
there are few pilots willing to work in general aviation companies. There are only 30 licensed
maintenance specialists in the region and the corresponding shortage of specialists severely limits
the development of general aviation.

C. _ Opportunity Analysis

G airspace will support the development of the general aviation industry. For many reasons,
Class G airspace operationsin were completely open, which was the main reason for limiting the
development of general aviation. In 2018, began to reform the airspace service in the class G, flight
altitude from 1000 to 4000 feet, which marked the beginning of the comprehensive development of
low-altitude airspace and the promotion of the development of general aviation. Since 2016,
KAMA has initiated "Multiple Opinions to Promote Civil Aviation" projects, which marked the
development of civil aviation in the national strategy, and a number of policies, including
simplification of approval procedures for routine flights, relaxation of private flight licensing
standards, and decentralization of construction approval authority. airports, etc. The area attaches
great importance to the development of general aviation, relying on the general aviation industry in
the US practice, four sectors of the general aviation industry would be built, respectively, aircraft
manufacturing, maintenance, and flight training. KAMA's assistance in the development of the
industry in many ways, such as the construction of an airport, the opening of an air route and
general aviation services, etc. The organizations also actively contribute to the development of
general aviation in the region.

2) General aviation has broad prospects

General aviation is an industry with huge market potential that has yet to be launched. In
recent years, the annual growth rate of the aviation industry in Kazakhstan is 5%. According to data
provided by the CAA, in 2017 general aviation flight hours totaled 139,800, up 12.9% from the
previous year. Among them: the operation of industrial aviation 63,900 hours, an increase of 20.7%.
Agroforestry aviation operates 28,200 hours, an increase of 7.2%. Other operations 47,700 hours,
an increase of 6.9%. Relevant experts predict that in the next 20 years it will become the fastest
growing region in the world in the business aviation market and it will need at least 1200 corporate
aircraft, the total number of different types of aircraft can reach one to two thousand [7]. The
development of the general aviation industry in the region will contribute to the development of the
economy and employment in the region. With general aviation as the core, the industry can be
formed into a huge industrial chain, including aviation training, maintenance, consulting, financial
leasing, insurance, etc., and then promoting the development of other related industries.

D. _Threat Analysis

1) The general aviation market is volatile The general aviation market is a high investment,
high return and high risk market. General aviation is extensive, involved in various sectors of the
national economy and has a strong professional composition, so the volatility of the general aviation
market is very high. As everyone knows, due to the characteristics of air operations, the operation
of general aviation is greatly influenced by factors such as weather and seasons, and flight time in
rescue operations is closely related to the emergency [8]. In addition, some projects will scale up or
down as government policies change. For general aviation operations in one year, there is an
obvious peak season in the off-season, some airlines often buy aircraft and other resources to meet
the peak season requirements, but in the off-season, this can cause a huge waste of resources and
losses. Due to the volatility of the general aviation market, general aviation enterprises usually face
financial problems, which negatively affects the expansion of the enterprise and even leads to a
vicious circle. In terms of operating time in the region, 83.9% is occupied by flight training. The
breakdown of working time in a mature aviation market is as follows: flight training accounts for
20%, recreational flying 60%, and public flying 20%. Therefore, the industrial structures of general
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aviation in the region still need to be further adjusted, and the general aviation market still needs to
be further developed.

2) Competition in the domestic general aviation market is high.

As a strategic developing industry, in addition to Almaty region, general aviation has attracted
much attention from many local governments and the construction of an aviation industrial park. In
particular, the level of economic development of the adjacent territories of the region will create
strong competition. The Turkestan region will face increased competition for attracting investments.

3) Risk of overcapacity bottlenecks

Once a country decides to develop general aviation, general aviation will begin to grow
rapidly. Local governments have raised a hot wave of development of general aviation. Many
aviation industrial parks have been built to promote investment and economic development. As a
consequence, the bad phenomena of blind following and malicious hype will appear, leading to the
same type of layout, hype, low competition and many other problems. In the development of the
general aviation industry chain, the imbalance between each link in the aviation industry supply
chain, between upstream and downstream, as well as production capacity and infrastructure, will
turn the industry into an overcapacity bottleneck.

Strategy for the development of general aviation in the Almaty region

Based on a SWOT analysis of the general aviation industry in the area, we have offered the
following strategic advice on how to take full advantage of strengths and opportunities and then
mitigate weaknesses and threats. Asshownin Figure 1.
Opportunities

SO - Positive Development | WO - Weakness Reduction Strategy
Strategy 1. Increase the number of elements
1. State general planning, | of flight operation to reduce the
formulates plans for the | negative impact of bad weather and

climate.
2. Accelerate the construction of

development of general aviation
and optimizes the available

Strengths

resources for its development.

2. Make appropriate policies to
support the development of
general aviation, strengthen
financial fund support.

3. Conduct scientific research
for the development of general
aviation.

general aviation airports and related
support services.

facilities.

3. Improve the -cultivation and
collection of high-quality talent for
the general aviation industry.

ST - Threat Prevention Strategy
1. Further adjustment of the
structure of the general aviation
industry and expansion of the
general aviation market.

2. Strengthen ~ government
regulation, avoid disorderly
competition.

WT - Defense strategy

1. General aviation enterprises need
to consolidate the existing market.
2. To study foreign experience in
the development of general aviation
in developed countries, to form
their own characteristics and core

competitiveness.

Weak sides

Threats

Fig. 1. Strategic SWOT analysis matrix for the development of general aviation in the Almaty
region

Conclusion. General aviation is an important part of civil aviation. The level of development
of general aviation is a high level of development of domestic science and technology, economy
and people’s lives. It is also important in socio-economic development. In order to develop a general
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purpose, a general planning should be adopted, to formulate plans for the development of a general
purpose and limit the resources for its development. Preliminary observations to support the
development of general purpose, strengthen the financial support of the fund and expand the
construction of general airports and related support services. It is also necessary to strengthen
government regulation and avoid disorderly competition. General businesses need to consolidate the
existing market and increase their flight operations to reduce the negative impact of bad weather
and climate. Moreover, general purpose enterprises must have private characteristics and benefits.
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FEATURES OF THE DEVELOPMENT OF VIRTUAL REALITY APPLICATIONS
FOR TRAINING AVIATION INDUSTRY SPECIALISTS

OCOBEHHOCTH PA3PABOTKHU NMPUJIOKEHUI BUPTYAJIbHOM
PEAJIBHOCTH JIJISI OBYUYEHUSA CHEIUAJIMCTOB ABUAITMOHHOM OTPACJIH

ABUAIUA CATACBIHAAT'BI MAMAH/IAP/IBI OKBITYTF'A APHAJITAH
BUPTYAJIIbI IBIHABIK KOCBIMIIIAJIAPBIH 93IPJIEY EPEKIINEJIIKTEPI

Abstract. In this paper, the methods of developing virtual reality applications designed for

the training and retraining of aviation industry specialists are considered. The analysis of the stages
of development of software tools for VR applications is carried out.
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Key words: virtual reality (VR), augmented reality, programming, modeling, visualization,
assembly.

AHHOTauusi. B nanHON paboTe paccMOTpPEeHbl METOAbl pa3pabOTKU  MPHIIOKEHHHA
BUPTYaJIIbHOW pEaJIbHOCTH, MPEJHA3HAYEHHBIX JUIsl NOATMOTOBKUA M MEPENOArOTOBKU CIIELUATNCTOB
aBUAaMOHHON oTpaciau. IlpoBeaeH aHanu3 3TanoB pa3pabOTKU MPOrPaMMHBIX cpelacTB VR-
MIPUIIOKEHHHN.

KioueBble ciaoBa: BupTyanbHas peanbHOCTh (VR), domonHeHHass peabHOCTD,
[IpOrpaMMUpPOBaHKE, MOICIUPOBAHUE, BU3yalIu3alus, cOopka.

Angarna. Byn KyMmpicTa aBuanysi CallaChlHBIH MaMaHJApbIlH Jaspliayra »KoHE KaiTa
Jaspiayra apHaIFaH BupTyasisl IBIHIBIK KOCKIMIIAIAPEIH d3ipiiey o/1icTepi KapacThlpbluirad. VR-
KOCBIMITIATAP/IBIH OaFaapiaaMaiblK KypalaapbliH 931piey Ke3eHIepiHe Taiay Kypri3uiiil.

Tyi#iin ce3gep: Bupryanabl wWbIHABIK (VR), KeHeHTUIreH MWIBIHIABIK, Oarnapiamanay,
MOJENBCY, BU3yalIu3alus, KypacTbIpy.

Effective engineering education, especially in the field of civil aviation, is an important
problem. Traditional methods are complex and expensive. That is why it is necessary to introduce
new educational tools and technologies for this purpose. We suggest using the possibilities of
virtual reality. Naturally, additional time and costs will be required for the development of such
systems, immersive virtual reality (VR), since each virtual reality system used for educational
purposes is unique - there is no standardization.

The modern learning process, which takes place in the era of informatization of mass
communication in the spheres of public life, requires a significant expansion of the arsenal of
teaching tools. Improving the quality of education in the aviation field is dictated by increased
safety requirements regulated in Kazakhstan by the law "on the Use of the Airspace of the Republic
of Kazakhstan and aviation activities”, international requirements for the standards and
recommended practices of the International Civil Aviation Organization (ICAO), as well as the
safety requirements of the European Aviation Safety Agency (European Aviation Safety Agency -
EASA), whose members are the Republic of Kazakhstan.

This paper presents a methodology that can be used to create immersive virtual reality (VR)
applications designed for learning. Conceptual modeling in the field of virtual reality (VR) and VR
applications are becoming more accessible thanks to better and faster equipment, and thanks to new
technologies and faster network connections, they are also starting to appear on the Internet. The
development of such applications is still a specialized, time-consuming and expensive process.

During the conceptual modeling stage and during the development of virtual reality
applications, a number of obstacles that prevent the rapid spread of this type of application can be
eliminated. However, the existing conceptual modeling methods are too limited to model a VR
application appropriately. The work shows the successive stages of the methodology and the tools
used for its implementation. The proposed innovative approach can improve the effectiveness of the
preparation of educational VR solutions in aviation, as well as in other branches of engineering.

Characteristics of the stages of software development. Immersive virtual reality (VR) has
been known for decades, but at the beginning of this century it was widely recognized and found a
wide range of professional applications. The main concept of VR is the creation of a digital world
(or environment) in which a human user is located and can interact with him in real time. Virtual
reality differs from other methods of human-computer interaction in that three-dimensional graphics
strive for realism, intuitive interaction and user immersion in the digital scene [1-2]. Immersion is a
sense of presence in an artificial environment, despite a physical presence in the real world [3],
which is achieved mainly through the use of various stereoscopic projection devices, such as head-
mounted displays (HMD) or CAVE systems, have joined user tracking solutions to improve the
sense of presence in the virtual world. In recent years, new inexpensive devices have appeared on
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the market. Computing power is also steadily increasing, allowing for more demanding real-time
visualizations and simulations. In addition, access to cheap or free software for creating interactive
virtual worlds is constantly increasing. Thus, we can say that creating VR solutions is becoming
easier and easier.

The virtual reality environment can strongly influence the user's behavior and feelings and
can be used to teach knowledge and skills. The positive educational effect of VR was observed and
described in the literature back in the 90s [4] and proved in further studies [5]. Today, virtual reality
is widely used in engineering education, as well as in many other engineering activities, including
modeling the operation and assembly of machines, visualization of knowledge and configuration of
various products in the automotive industry. Virtual reality has many applications and is often used
for educational purposes [6]. Different implementations may have different degrees of immersion:

— Cockpit simulators, used mainly to recreate and simulate a real cockpit, such as the cockpit
of an airplane, a car, or the bridge of a ship.

— Projected reality consisting of a moving avatar of the user in real time, which is displayed
on a wide screen.

— Augmented reality, which requires special immersive glasses or a mobile device to
visualize augmented objects that overlap the real environment.

— A remote presence that can be used to influence and control something real, but in a
different place, for example, in a laboratory, at a nuclear power plant, etc.

— Desktop virtual reality, which requires a regular computer display. Interaction with the
virtual world is limited by the capabilities of a desktop mouse or joystick, but does not require
expensive hardware or software, so it is relatively easy to develop.

— Visually related systems that are mainly used in military aviation. The system places the
screens at the user's eye level and connects the user's head movement with the displayed image. The
system includes sensors to track the user's eye movement and is able to determine what he or she is
looking at.

Virtual reality in education has the advantage of lower costs compared to real models and
laboratories. However, this technology is still not widely used. The first reason for this is that the
equipment is expensive, although the situation is currently changing thanks to cheap virtual reality
solutions such as HTC Vive [7] or Oculus Rift [8]. The second and most important reason is that
creating a VR application for engineering education requires, on the one hand, high qualifications in
programming, and on the other - a large amount of specialized engineering knowledge. The
development of effective virtual reality learning tools requires time and investment, as well as full-
fledged cooperation between subject specialists and software developers.

The main obstacle to the widespread use of VR is that most solutions are "point-based",
created only for the purpose defined in the current context, without regard to any methodology.
Since every decision is immediate, the time and costs are high, with frequent errors and corrections.
We need a methodology that could speed up the development process and get more effective
results.

The authors of the article suggest using a methodology for creating educational VR
applications, the main stages of which are shown in Figure 1.
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+ Setting a goal

Data collection

Defining the functionality of the application
Description of required resources
Calculation of development, implementation and use costs
Identification of possible risks and response scenarios

of UML diagrams

Implementation of components

« Application Integration

* Testing

« Starting the system

Presentation of an informal knowledge model

Development of a formal knowledge model through the use

Fig. 1. The main stages of creating a VR application

The purpose of this methodology is to accelerate the implementation of virtual reality
solutions by presenting a set of common procedures.

The development of any VR application begins with the conceptual stage of identification and
justification, at which the goal and expectations of the software product are determined. Based on a
certain concept, a VR application can be classified. In [6], a three-level classification of VR
applications is proposed, depending on the established conceptual requirements. Each application
layer has its own set of functions and requirements, such as the necessary data types, means of
interaction and the expected behavior of the virtual objects presented. These functions correspond to
certain software and hardware components of the VR system. In summary table 1, the authors
provide an optimized version of the classification.

Taoauma 1. Classification of VR applications, depending on the established conceptual

requirements

Requirement

Degree of implementation

rendered

S Level 1 Level 2 Level 3
Visualization Static - pre- Kinematics - real-time Dynamic - real-time
rendering rendering (3D engine, rendering with object
live animation) deformations
Animations Simple, pre- Rigid bodies - in real Both rigid and
processed time, deformations - pre- | deformable bodies in

real time

Methods of object
manipulation  and
interaction

Mouse, keyboard,
graphical user
interface, gestures

Graphical user interface,
gestures, tracking

Graphical user
interface, gestures,
tracking, tactile
manipulation with
force feedback

Collisions and user
feedback

absent

preferably

Necessarily

Required  tracking
accuracy and
strength

a low degree of
measurement is not

necessary or

medium or low degree of
measurement

high degree of
measurement
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acceptable
Required computing | low or medium medium or high high
power

The practical significance of the presented classification lies in the fact that, based on the
presented table, it is possible to determine which classes of components should be included in a VR
application. After determining the type of application, its main characteristics and requirements, it is
necessary to determine the sources of knowledge and conduct a risk analysis.

Effective use of knowledge in the design process requires their appropriate acquisition and
correct entry in the knowledge base [9]. Methods of collecting knowledge also depend on sources,
which can be of various quantities and forms (for example, personal notes, drawings, diagrams).
The representation of knowledge is understood as its formal record. The presentation method should
be as simple, complete, understandable and unambiguous as possible, not only for those who are
engaged in its description, but, above all, for those who will use it. The authors propose for these
purposes UML (Unified Modeling Language [10]), an open standard that uses graphical notation to
create an abstract model of the system.

The stages of developing a VR application after collecting and formalizing knowledge should
be as follows:

— planning;

— visualization;

— programming;

— User interface;

— testing.

At the planning stage, selection criteria are determined using analytical methods for selecting
components. For this purpose, decision-making tools are used, such as analytical hierarchy process,
fuzzy logic, cluster analysis. The result of this stage is the specification of the selected and received
software and hardware. There are many hardware and software components for creating VR
systems, with better or worse capabilities [10-17].

At the visualization stage, 3D and 2D models are prepared, export-import procedures,
hierarchy and navigation are carried out. For this purpose, 3D modeling tools, 2D graphics tools,
and the VR software engine are used. At the end of this stage, an interactive 3D visualization with
navigation was obtained.

The programming stage involves planning actions on objects triggered by certain sensors. The
VR software engine selected at the planning stage is used for implementation. The programming
method depends on the chosen VR engine, as some engines use classical object-oriented
programming and/or scripts, while some use visual programming methods into which Unified
Modeling Language diagrams can be directly transferred. Interactive visualization is considered the
result of this stage.

The user interface stage solves the issues of using the graphical user interface, connecting all
hardware components. At this stage, tools such as the VR software engine and programming
software are used. This stage provides a complete VR application.

The testing phase should consist of two stages - internal verification with the participation of
the entire development team and external verification, where the first version of the application
should be evaluated by a sample of end users. This stage is performed using the VR software engine
and analytical research methods. The result of the testing phase is a list of recommendations for
improving the application.

The stages of programming and user interface in the development of a VR application are the
most labor-intensive and time-consuming, they can be considered separately, but they are often
carried out simultaneously. The overall goal here is to get a fully interactive application with all the
intended functions related to object manipulation, animation, interaction using both virtual reality
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devices and a classic interface. There are many ways to program virtual reality systems, ranging
from simple visual programming to scripting and object programming in high-level languages.

Virtual reality is already an effective tool for education and, thanks to its inexpensive
solutions, will become increasingly popular all over the world, improving or even replacing
traditional teaching methods. The virtual learning experience should not be aimed only at gaining
knowledge; therefore, it is necessary to design these learning environments based on a constructivist
approach in order to get all the benefits of learning. The presented construction methodology is
designed to accelerate the process of planning, acquisition and formalization of knowledge, as well
as to increase the effectiveness of VR solutions. The methodology uses basic knowledge
engineering tools in the processes of planning, creating and verifying interactive educational
solutions.
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Abstract. Outsourcing services widespread in developed countries, have been used in the
economic market of the Republic of Azerbaijan in recent years, mainly in the fields of accounting,
human resources, marketing, information technology and logistics. Our previous study on
"Logistics in the transport complex of the Republic of Azerbaijan™, based on 11 criteria for the
development of logistics outsourcing, concluded that the lack of trust between companies and their
desire to maintain control in most areas is one of the reasons for poor development of logistics
outsourcing. The new article discusses the new criteria developed by us in addition to the existing
criteria in the literature to assess the existing concerns of companies before concluding a mutual
agreement in the field of outsourcing and to conduct internal and external evaluations of logistics
outsourcing services. Considering that the criteria given in the literature do not fully cover the
internal evaluation of logistics outsourcing services, an additional risk assessment criterion was
proposed by us. In addition to the criteria given in the literature, two other criteria was developed by
us in the external evaluation of logistics outsourcing services, which reflect the capacity of logistics
providers and tracking of vehicles in use. The problem of unreliability and mistrust between
companies and enterprises will be solved to some extent by making the optimal decisions through
the new method discussed in this article.

Key words: logistics, outsourcing, economics, transport logistics, 3PL, 4PL, evaluation
method, logistics management.

AHHOTANUsA. YCIYI'HM ayTCOPCHHIA, IIMPOKO PacIpOCTPAHEHHBIE B Pa3BUTBIX CTPaHaxX, B
MOCIIEIHUE TOJbl UCHOJB3YIOTCS Ha SKOHOMUYECKOM pblHKE A3zepOaiimxaHckoil PecnyOnuku, B
OCHOBHOM B o00iacTu OyXraaTepckoro ydera, YOpaBJI€HHUsS IE€PCOHAJIOM, MAapKETHHra,
MHGOPMAIMOHHBIX TEXHOJOTHMM U sorucTuku. Hame npeapiayiiee ucciaeloBaHHE Ha TeMy
"JlorucTuka B TPAHCHOPTHOM KoMmIulekce AszepOaiimkaHckoi PecryOnmku", ocHoBaHHOe Ha 11
KPUTEPUAX PA3BUTHUSA JIOTHCTUYECKOTO ayTCOPCHHIA, MOKAa3aj0, YTO OTCYTCTBHE OBEPHUSI MEKIY
KOMIAHUSAMHU U UX JKEJJaHHE COXPAHUTh KOHTPOJb B OOJBLIMHCTBE OOJacTeil sBIsSETCS OJHOM U3
IPUYMH CJ1a00Tr0 pa3BUTHS JOTMCTHUECKOTO ayTCOpCHHIa. B HOBOH craThe OOCYXIAIOTCSI HOBBIE
KPUTEPHH, pa3pabOTaHHbIE HAMU B JIOTIOJIHEHHE K CYHIECTBYIOIIUM KPUTEPHSIM B JIUTEpAType UL
OLIGHKM CYIIECTBYIOIIMX MpOOJeM KOMIAHUK Iepe]] 3aKII0OUYEeHHEM B3aUMHOTO COTJallleHUs B
00J1acTH ayTCOPCHHTa M Ul MPOBEJICHHUS BHYTPEHHUX U BHEUIHUX OLEHOK YCIYT JOTMCTUYECKOTO
ayTCOpCUHIa. Y4YWTBHIBasi, UYTO KPUTEPHUH, NPUBEJACHHBIE B JIMUTEpPAType, HE B IIOJHON Mepe
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OXBAaTHIBAIOT BHYTPCHHIOIO OLEHKY YCIYT JIOTUCTHYECKOTO ayTCOPCHUHTA, HaMHU OBUT MPEIOKCH
JOTIOJIHUTEIBHBIN KPUTEPUM OLIEHKM PHUCKOB. B JomojiHeHHE K KpUTEpUsIM, MPUBEJACHHBIM B
TuTepatype, ABa APYTUX KpUTepus ObulM pa3paboTaHbl HAMH TIPU BHEIIHEH OIICHKE YCIyT
JIOTUCTUYECKOTO ayTCOPCUHTA, KOTOPhIE OTPAKAaIOT BO3MOKHOCTH IMOCTABIIMKOB JIOTUCTHYECKHUX
YCIYT ¥ OTCIEXKUBAHUE HCIIOIb3YEMbIX TPAHCHOPTHBIX cpeAcTB. lIpoGiema HEHaNEKHOCTH M
HEJIOBEPHUST MEXKTY KOMIIAHUSIMH U TPEANPUITHAMHU OyA€T B HEKOTOPOUM CTENEHH pelIieHa ITyTeM
MIPUHATUS ONITUMAJIBHBIX PEIICHUH C MOMOIIBIO HOBOTO METO/1a, 00CYK/1aeMOT0 B 3TOU CTaThE.

KumioueBble cjioBa: JIOTUCTHKA, ayTCOPCHHT, SKOHOMHUKA, TpaHCHOpPTHAas Jjoructuka, 3PL,
4PL, MeTO/1 OLICHKH, YIIPABJICHUE JIOTUCTUKOI.

Anparna. Jlameiran enjep/ie KeHIHEH TapajlfaH ayTCOPCHHT KbI3METTEPl COHFBI JKbLIIAAphI
O3ipbaitkan PecryOnukachlHbIH OKOHOMUKANBIK HAapbIFbIHAA, HETI3IHEH OyXrajiTepiliK ecertl,
nepcoHaNIbl  0ackapy, MapKeTHUHT, AKMApaTTHIK TEXHOJOTUSIIAD KOHE JIOTUCTHKA CallaChIHIA
KOoJ/aHbuIaJbl.  JIOTMCTUKANBIK ayTCOPCHUHITI JAaMbITyAblH 11 kputepuiliHe Heri3jenreH
"OzepOaiixkan PecnyOnukachlHBIH KoMK KemeHiHaeri Jloructuka" TakeIpbIOBIHIAFBI O1371H
QJJIBIHFBl 3€pTTEYIMI3 KOMIIAHUSAJAp apachlHJAFbl CEHIMHIH OOJMaybl *OHE OJapiAblH KeNTereH
cananapaa 0akbUTayJIbl CaKTall KajdyFa JIeTe€H YMTBUIBICH! JIOTUCTUKANIBIK ayTCOPCUHTTIH QJICI3 1aMy
cebentepinid Oipi 00BN TaOBUIATHIHBIH KopceTTi. JKaHa Makaiaga ayTCOpCHHT OOMBIHINIA ©3apa
KeJIICIM »kacamac OYpbIH >KOHE JIOTMCTUKAJBIK ayTCOPCHUHI KbI3METTEpIHE 1IMIKI OHE CBHIPTKbI
Oaranay JKYpri3y YIIiH opeOueTTepiaeri KOJIaHBICTaFbl KPUTEpUJIepre KOChIMINA 013 jKacaraH
KaHa KpUTEpHiliep TalKbpUIaHa/bl. OJeOueTTeple KeNTIPUIreH KpPUTEpUMIep JOrMCTHKAIIBIK
ayTCOPCUHT KbI3METTEpiH 1KI OaramayAbl TOJNBIK KaMTBIMAWTBIHBIH €CKEpe OTBIphIN, 013
Toyekenaepai OaranmayablH KOCBIMINIA KPHUTEPUHIH YCBIHIBIK. OjaeOueTTepAe KeNTipUIreH
KpuTepuiiiepeH 0acka, 013 JIOTUCTHUKAIBIK ayTCOPCHHT KBI3METTEPIH CBHIPTKBI Oaranay Ke3iH[e
JIOTUCTHKAIBIK ~KBI3MET KOPCETYIIUIEPAIH MYMKIHIIKTEPIH JKoHE TMaijajaHbUFaH  KeJIK
KypaJiapelH OakplIaybl KepceTeTiH Oacka ekl KpuTepuiai jxkacaaplk. Kommanusiiap MeH
KOCIMOPBIHAAP apachIHAAFbl CEHIMCI3IIK MEH CEHIMCI3IK Moceleci OChl Makajiajga TajdKbUIaHFaH
YKaHa 9JIIC apKBIJIBI OHTAMIIBI IETIM KaOblIIay apKbUIbI Oenrii 6ip Jopeke/e menriie.

Tyiiin ce3mep: JorucTUKa, ayTCOPCUHT, YKOHOMUKA, KOJIK jJoructukacel, 3PL, 4PL, Garanay
oicCl, IOTUCTUKAHBI OacKapy.

Outsourcing is an area of focus for many researchers around the world. They have studied the
effectiveness of outsourcing, application methods and other aspects of implementation of
outsourcing in different fields. An example of this is the research conducted by the Irish expert
D.Terna on the application of outsourcing in financial matters. The author interviewed twenty
experts and, based on their opinions, assessed the attitude of entrepreneurs to outsourcing and the
prevalence of this service [1]. Another European expert, S. Luttringhaus, a professor at Darmstand
Technical University, analyzed the technical and financial problems of this field by applying the
outsourcing service to one enterprise [2]. Researchers from the University of Alcante in Spain, R.
Gonzales and J. Gasco, analyzed the application of outsourcing to information technology in their
research [3]. A number of studies have also been conducted about outsourcing by us in Azerbaijan.
Our research using the expert method revealed that logistics outsourcing services are relatively
poorly developed in the transport complex of the Republic of Azerbaijan [4]. According to experts,
many local companies have their own warehousing network, transport, and "natural” logistics
facilities, they don’t have intention of leaving them although they have the ability to reduce direct
production or sales costs. Therefore, they don’t rely on transferring the majority of logistics to the
foreign logistics intermediaries in addition, experts who point out that the market of logistics
intermediaries providing high level services at a reasonable price is relatively limited was
highlighting the great development of logistics in the Republic of Azerbaijan, according to the
decree of December 6, 2016 “Strategic Roadmap for Logistics and Trade Development” [5]. What
are the reasons for the low prevalence of outsourcing in the Azerbaijani economic market? If we
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summarize the opinions of experts, we can conclude that companies do not trust logistics providers
enough in terms of providing logistics services.

Objective. To overcome this "unreliability”, even if they trust each other, companies need to
study and evaluate the service potential and quality of service of logistics providers who want to
contract with them to provide outsourcing services. At the same time, companies need to identify
and evaluate their areas of activity and make optimal decisions by comparing the proposals of
logistics providers. Based on this assessment, companies will be able to identify their weaknesses,
as well as providers that offer professional services in this area. As the famous saying goes,
"Everyone must do what he knows best.” One of the biggest mistakes made by many companies is
that they focus on secondary activities rather than on core activities that prevent them from
achieving high quality and low costs [6].

Of course, all of this requires a valuation method that companies will use. Below Turkish
researcher O. Yilmaz's research on "Outsourcing in businesses and effects on business
performance” outlined the criteria for internal and external evaluations (in terms of the company's
key areas, costs, risks) [7]. However, we think that these criteria are not enough for companies to
make an optimal decision on cooperation in the field of logistics outsourcing. To this end, we have
developed a new method by adding two more criteria that concern companies - "freight tracking”
and "providers' carrying capacity".

Methodology. As mentioned above, companies must evaluate internal and external
assessments before deciding to use outsourcing services. Internal assessment consists of the
following steps:

1. Assessment of key skills and experience.

The basic skills of the enterprise are the most important area of the company. But can
companies do enough? Do they have enough experienced and qualified staff to do this? Forthe
evaluation of experience, the management of the enterprise should prepare a list ofexperienced staff
with consideration of the qualifications, work experience, professional diplomas and certificates of
the employees. The practice criterion of the company is then determined by the following
statement:

N,
N—w = Poom

Here, Ne denotes the number of experienced workers, Ny is the total number of workers, and
Pcom IS the criterion for practice of company.

The practice criterion is rated from 0 <1. When the result is 1, the number of experienced
employees is maximum and 0 is the minimum. A score of more than 0.5 is considered effective [7].
2. Expense estimation.

At this stage it is necessary to identify areas that are more labor intensive and costly than the
core and supporting activities of the enterprise. Then, by determining the monthly total expenditure
and expenditure on that area, the expense criteria are determined based on the following
statement:

E
E_j = Ecom

Here, Eais the expense of the being evaluated area, E: is the total expense, and Ecom isthe
expense criterion of company.

The expense criterion ranges from 0 <1. The desired result for enterprises is close to 0[7].

3. Quality assessment.

At this stage, to determine the level of service provided by the enterprise, the total number of
work done during a given period, as well as complaints (negative feedback, troubled
relationships) should be determined. The quality criterion is then determined based on the
following statement:
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N,
Ns - Qcom

Here, N¢ denotes the number of complaints, Ns is the total number of services provided (in
numbers), and Qcom is the quality criterion of company.

The quality criterion ranges from 0 <1. The result is close to 1, which is a very negative
indicator for the enterprise.

Additionally we also propose risk assessments, assuming that the three criteria mentioned in
the literature above do not fully cover the internal evaluation of logisticsoutsourcing services. Of
course, safety is one of the most important factors when it comes to transportation. For this reason,
it is important to assess safety and risks in transportation.

4. Risk Assessment.

At this stage, the number of accidents and errors made during a certain period of operation of
the enterprise is determined. The risk criterion is then calculated based on the following
statement:

Nq
Fs = Reom

Here, Na denotes the number of accidents, errors, Ns represents the total number of
logistics services rendered, and Rcom represents the risk criteria of company.

The risk criterion is rated from O <1. The result is close to 1 is considered too
dangerous for the enterprise.

Based on the four-step evaluation in accordance with the above four criteria, enterprises can
determine the use of outsourcing in which area will be useful. Of course, these are areas where they
are less experienced, more prone to mistakes, more costly, and more riskful.

After these stages, the right choice of service providers, that is, external appraisal, becomes
actual. Naturally, every enterprise desires a optimal, reliable, experienced cooperation. But how can
you trust the service providers? What are the benefits of cooperation? In order to answer such
questions, enterprises should also conduct an external evaluation. Unlike internalevaluation in the
literature, a four-stage evaluation for external evaluation is offered:

1. Evaluation of service providers.

At this stage, a survey method can be used to evaluate the service provider. Thefactors
listed below in the questionnaire are assessed in the range of 0-10 points.

- Company recognition;

- Activity duration of company;

- The number of experienced employees in the field of activity;

- Repeated and new customers of the Company (number, name, etc. of the otherpartner
organizations);

- Financial capabilities of the Company;

- Techniques and systems that are owned,

- Open communication opportunities (intensity of responding to clients’requests, breadth of
communication facilities);

After the questionnaire has been compiled, the service provider's experience criteria is
determined based on the following statement:

2P _

n
Here, Ps represents the points given to the factors, n is the number of factors, and Ppro denotes

the experience criteria of service providers [7].

High criteria of experience is a desirable result in the first stage of provider selection.
However, this is not an indicator sufficient to sign an outsourcing contract. For this reason, it is
essential that the service providers are financially viable.

Ppro
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2. Expense estimation.
At this stage, the expense criterion is determined by the ratio of service provider’s Services

cost to the total costs of the company:

Eap

Etp

Here, Eq is the price for service, Ey is the total expenses, and Epro is the expense criterion of
providers.

The expense criterion ranges from 0 <1, and enterprises are trying to get the result closer to 0.
But, in assessing costs it is necessary to take into account not only the cost of the service, but also
the quantity and quality of the proposed works in return for the funds. Forthis reason, sometimes
companies are interested in partnering with providers even if it is Eap> Ep [7].

3. Assessment of service quality.

At this stage, to determine the level of service provided by the service provider, it is necessary
to determine the total amount of work done during a given period, as well as the number of
complaints (negative feedback, troublesome relationships). The quality criterion is then determined
based on the following statement:

= Epro

Nep

Ngp

Here, Nc¢p refers to the number of complaints, Nsp - the total number of services
provided (in numbers), and Qpro - the quality criteria of providers.

The quality criterion ranges from 0<1. The result is close to 0, is what enterprisesexpect
from their service providers. As noted in the internal assessment, the risk factor in transport is
also important forexternal evaluation [7].

4. Risk Assessment.

At this stage, the number of crashes and errors that have occurred during a certainperiod

of service provider's activity is determined and the risk criterion is determined based on the

following statement:

= Qpro

Ngp

Ngp

Here, Nap refers to the number of accidents, errors, Nsp - the total number of services
provided, and Rpro - the risk criterion of providers. The risk criterion is rated in the range of 0 <1.

Of course, companies require guaranteed service from a service provider in terms of
reliability. That’s why risk criterion is S0 important.

It is important to note that, in addition to the above-mentioned criteria, companieswant to
ensure that the shipments are delivered accurately and on time, and that they are always aware of
the goods. For this reason, in addition to the external evaluation criteria shown in the literature, we
offer two more criteria:

a) Criteria for calculating carrying capacity;
b) Criteria for tracing loads.

Findings
5. Calculation of carrying capacity.

The following expression was prepared by us to describe the carrying capacity.

2Ly

= Rpro

=C

n
Here, Ly represents the load factor of a vehicle of logistics provider (t/km), n represents the
number of flights operated by the vehicle (in numbers), and C represents the average utilization
coefficient of carrying capacity.
C criterion is an indicator of carrying capacity of the company to offer logistical outsourcing
services. It will have some sort of answer to the question of whether opposite side can meet demand
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for transportation. C is rated in the range of 0 <0,5 <1. If Q <0.5 is considered effective, this result
is a desirable indicator for companies. If C coefficient is rated in the range of 0,5<1 logistics
provider is considered to be partially overloaded and it is supposet for the logistics provider not to
fully meet the needs of new costumers for transportation.

6. The degree of tracking of freight.

It is well known that one of the most worrying issues for freight owners is their desire to be
aware of where their luggage is. That is, tracking their luggage. Of course, freight tracking is very
important in terms of business planning and pre-load preparation for cargo operations. Therefore,
the issue of tracking freight in modern transportation is at the forefront of the list of criteria required
by logistics providers. To determine the degree of traceability of

freight we offer the following statement:

Here, Ny represents the number of trackable vehicles that can be used by the logistical
provider, N; the total number of vehicles used by the logistics provider, and T - the criteria forthe
tracking of cargo.

Tracking criterion is rated in the range of 0 <1. Of course, the coefficient T is close to 1, so
that the number of trackable vehicles is desirable for enterprises.

The results obtained after all the evaluation stages allow you to select the right provider.
However, it should be noted that before the decision to cooperate with the providers, the results of
internal and external evaluations must be met. In order to simplify the process, we have compiled an
indicator table in Microsoft Excel that has been developed by using a correlation method. (Figure
1). This table is designed with a simple comparison function. Thus, it logically compares the results
of internal and external evaluations and shows ™appropriate™ or “inappropriate” signs in the
indicator column.

This table consists of four parts:

» Comparable criteria;

> Internal assessment results;

> Results of external evaluation;

> Indicator of conformity.

Internal External | Indicators of

Ne Comparable factors
| E assessment assessment conformity

1 jx\ssessmem of key skills and experience 0,50 0,70

2 |Cost estimation 0,25 | 0,30

3 |Quality assessment 0,35 | 0,23

1 |Risk assessment 0,27 011

5 |Calculation of carrying capacity 0,30
6 |Calculation of freight tracking rate 1,00

ARKRA XA

2E |
(iR R B0 o v o v s v N
=N

8
L

O 160% (=

Figure 1. Comparison table of results |

In the first image conditional numbers have been added for the sample. If results are taken
into account, we can see that the conformity indicator has made “eligible” statements incriteria 1, 3,
4, 5, and 6, and “inadequate” in criterion 2. Indicator variables vary according to internal and
external evaluation of factors. Thus, it is easy to compare the results by entering the results in the
table of indicators. If most of the results of this comparison are "appropriate”, cooperation between
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logistics outsourcing companies can be considered successful. As a result, as mentioned in the
beginning of the article, the problem of mistrust and distrust between companies and enterprises,
which is one of the reasons for the relativelyweak development of outsourcing in the Azerbaijani
economic market, will be solved by the right method by making the right decisions. With this new
method, companies will be able to identify areas where they are inexperienced, require more cost
and risk, and will be able to choose the optimal logistics providers.

Conclusions. The economic reforms in the country and the creation of a transparent business
environment for entrepreneurs as a result of the serious fight against monopoly will affect the
underdeveloped sectors of the Azerbaijani economy. Successful political and economic reforms,
adopted strategic roadmap create favorable conditions for the study of world experience in logistics
outsourcing, promotion of 3PL service providers and access of 4PL providers to the market. As
outsourcing services model widely used in modern management, are widely used today in
developed countries of the world recently also in the Azerbaijan economy we can observe the
transfer of business processes management to the third party, such as a plenty of creation of the
following enterprises “YOM Logistics Azerbaijan”, Baku Logistics Centre”, “Business Service
Centre” [8]. The method presented by us will not only provide the necessary resources for
enterprises that want to use outsourcing services, but will also contribute to the development of
logistics outsourcing services in the Azerbaijani economy.
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PEI'YJIMPOBAHUE TPAHCIHHOPTHO-JIOTUCTHYECKHUX HEHTPOB
B ABEPBAVIZKAHCKOM PECITYBJIUKE

REGULATION OF TRANSPORT AND LOGISTICS CENTERS IN THE REPUBLIC
OF AZERBAIJAN

O3IPBAMKAH PECITYBJIUKACBIHJIAFBI KOJIK-JTOT UCTUKAJIBIK,
OPTAJIBIKTAP/IbI PETTEY

AHHOTALUA. lempro craThu sBIASETCS aHAIM3 ©W OOOCHOBaHHWE HEOOXOIUMOCTH
FOCYJIapCTBEHHOI'O PEryJIMPOBAHUSA W TOJMJIEPKKH JIOTUCTUUECKUX MpoleccoB. s AocTrkeHus
3TOM 11eJTi OBLTH TIOCTABJICHBI CIICAYIONTUE 3aa4u:

- COCTOSIHHE U TIPOOJIEMBI TOCYIAPCTBEHHOTO PETYJIMPOBAHUS JJOTUCTHUECKUX MPOIIECCOB;

- IyTH COBEPIICHCTBOBAHUS TOCYAAPCTBEHHOTO PETYJIIMPOBAHUS U MOJICPKKH TPAHCIIOPTHO -
JIOTUCTUYECKHX TIPOIIECCOB.

KiaroueBble cjoBa. JIOTUCTHKA, pPETyJUPOBAHHE, JIOTUCTHYCCKAs KOMIIAHUS, HAJIOT,
TPaHCIIOPT.

AngaTrna. MakaJlaHbIH MaKCcaThl JIOTUCTHKAIIBIK IPOLECTEPAl MEMIICKETTIK peTTey, Kojuay
KOKETTUIINH Tanuay d>kKoHe Herizaey Oousibim TaObuiagbl. OChl MakcaTKa JKETy YIIIH Keneci
MIH/IETTEpP KOWBLIIBL:

- JIOTUCTHKAJIBIK MPOIIECTEP/II MEMJIEKETTIK PETTEY/IH JKali-Kyii MEH IIpoOiemMaiapsl;

- KOJIK-JIOTUCTHKAJIBIK TPOIECTEPAl MEMJIEKETTIK pPeTTey MEH KOJIIAyAbl JKETUIIIPY
KOJIJIApHI.

Tyiiin ce3mep: JIOTUCTUKA, PETTEY, JTOTMCTUKAJIBIK KOMITAHUS, CAJIBIK, KOJIK.

Abstract. The purpose of the article is to analyze and substantiate the need for state
regulation and support of logistics processes. To achieve this goal, the following tasks were set:

- state and problems of state regulation of logistics processes;

- ways to improve state regulation and support of transport and logistics processes.

Keywords: logistics, regulation, logistics company, tax, transport.

Pa3BuTHe TpPaHCIOPTHOW CHUCTEMBbI HMeeT OoJblioe 3HaueHHe st AsepOaiKaHCKON
Pecniyonuku. B nmomonHeHne Kk WH(PACTPYKTYpHBIM cdepaM SKOHOMHKH CTPaHbl, SHEPrETHKE,
CBSI3M, OOpa30BaHUIO, 3JPABOOXPAHCHHIO, TPAHCIOPT HIPAeT BAKHYIO pOJb B JOCTHIKCHUH
COITHATTBHBIX, SKOHOMHUYECKUX, BHEIIHEMOJIUTHYECKAX U JIPYTUX TFOCYIAapCTBEHHBIX MPHUOPHTETOB
MyTeM YIOBJICTBOPEHHS IMEPBOHAYAIBHBIX MOTPEOHOCTEH >KHU3HEAEATEIBHOCTH obmiecTBa. Eciu
PE3IOMHUPOBaTh, TO TOCYIAapCTBEHHOE PEryJHpOBaHHE B cepe TPAHCHOPTA U JIOTHCTHKH MOYKET
OCYIIECTBIIATHCS MO HECKOJIBKUM HAIPaBICHUAM, K KOTOPBIM OTHOCSITCSI:

1) S5KOHOMHYECKOE PEryIUpOBaHUE B 0OJACTH TPAHCIOPTA M JIOTUCTUKHU (Tapu(bl, HAJIOTH U
T.J.)
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2) peryiaupoBKa (KOHTPOJIb) B COOTBETCTBHH C BUIAMH TPAHCIIOPTA, HX XapaKTEPUCTUKAMH

3) mpaBuiia 6€30MaCHOCTH TPAHCIIOPTHOM IEATETHPHOCTH (TEXHUYECKUE)

4) perynupoBaHUe Ha PHIHKE TPAHCIIOPTHO-IOTUCTUYECKUX ONEPATUBHBIX YCIYT

KomruiekcHbId aHamM3 CTAHOBJICHHSI W Pa3BUTHUS JIOTUCTHKH IOKa3bIBAECT TPH MOAXOAA K
y4acTUIO TOCYJAapCTBa: TIOCYAAapCTBO TECHO BOBJEUEHO B €€ pa3BuTHe (Hampumep, LlBenws,
I'epmanusi); pa3BUBaeT TEPMUHANIBI U JIOTUCTUYECKUE LIEHTPHI YACTHOI'O CEKTOpA, a MPAaBUTEIbCTBO
IIPOJIBUraeT 3TOT IMPOLIECC Yepe3 rocyaapcTBeHHO-yacTHOe mapTHepcTtBo  (LoTmanus)
MOCPEICTBOM TEPPUTOPHAIFHOTO TUIAHUPOBAHUS U (PMHAHCHPOBAHHE; YIaCTHE TOCyJapcTBa OYECHb
Huzkoe (CLIA).

Coctrosinne u mnpolJjieMbl TIOCYJaPCTBEHHOI'0 PeryJHpPOBAaHUSl  JIOTHCTHYECKHUX
npoueccoB. AHaTU3UPys JIOTUCTUYECKOE obecrieueHne (PyHKIUI rocy1apcTBEHHOTO YIpaBiIeHUS,
MO>XHO OTMETUTh HAIpaBJIEHMs, B KOTOPBIX TOCYAApCTBO MCIOJIb3YET WJIM MOXKET HCIOJIb30BaTh
JOTUCTUKY B CBOMX YIpaBleHUECKUX (QYHKIUsAX. LleHpl Ha TOBapsl W YCIYTH, HMEIOIIHE
oOLIeCTBEHHOE 3HauUeHue (3MEKTPOIHEPTUsl, Tapudsl U T.1.). Onpenenss I0MyCTUMBbIE NPEIeIbl, OH
MOXXET MpSMO M KOCBEHHO BIIMITh Ha LIEHOBBIE IOKa3zaTeiau. B 3ToM acmekTe rocyaapcTBo
peryaupyeT TaMO>KEHHBIE MOIUIMHBL, NMPUMEHSET ONpEACICHHbIE KBOTHI, KOOPAWHHPYET YacTh
AKCTIOPTHO-MMITOPTHON TOJMTHKH, YCTAaHABIMBAET CHCTeMYy (UHAHCOBBIX mpedepeHnnid s
CTUMYJIMPOBAHUS SKCIIOPTA OTIEIbHBIX TOBAPOB MM CTPaH U T.A. HCIHOJB3YeT npuioxenue. Huxe
MIPUBEACHBI IPOOJIEMBI B PETYIUPOBAHUN TPAHCIIOPTA U JIOTUCTUKU B HAIIEH peciyOuke:

- TOCTOSIHHOE COBEpPILEHCTBOBAaHHME HOPMATHBHO-IIPABOBOM 0a3bl B COOTBETCTBYIOLIEH
00J1aCTH C IENIbI0 YCKOPEHHUS €€ MHTETpaly B MEXIYHAPOAHYIO TPAHCIIOPTHYIO CUCTEMY;

- COKpaIlleHHE TOCY/IapCTBEHHOIO Y4acTHs B JIOTMCTUYECKOU NESATEIbHOCTH, JTUOepaIn3aius
TPAHCIOPTA U JIOTUCTHKH;

- CO3/ITaHHE€ €MHOM TPAHCTIOPTHO-JIOTUCTUYECKON CETEBOM CUCTEMBI

Ilyrm  coBeplICeHCTBOBAHMSI TOCYAAPCTBEHHOr0 PperyJHpOBaHUs W  MNOMIEPKKH
TPAHCHOPTHO-JIOTUCTHYECKUX MpoueccoB. [y mpeBpamienusi AzepOaiipkaHa B TOPTOBBIA IIEHTP
pEeruoHa MjiaHupyeTcs pa3BUBATh TPAH3UTHBIE U TPAHCIOPTHBIE YCIYTH, CO3/aBaTh JIOTUCTUYECKHE
LIEHTPBI B PETHOHAX CTPaHbl, 3(P(PEKTUBHO UCIIOJIB3YsI CTPATErMUECKOE IreorpapuuecKoe MoJ0KEHHE
cTpaHbl. Bce 3ToO Takke mnpuBeAeT K TOBBILIEHUIO IPUBJIEKATENIBHOCTH CTPaHbl  Kak
IIPOM3BO/ICTBEHHOTO M MHBECTHLIMOHHOTO IIEHTPA, a TAKXKe€ CO3/IaHMIO HOBBIX BO3MOKHOCTEH [UIs
OusHeca u TpynoycrpoiictBa. K mMepam, B KOTOpPBIX TOCYIapCTBO OKa3bIBa€T HEMOCPEICTBEHHOE
BIMSHME Ha JIOTMCTUYECKHE IPOLECChl, a TaKKe Ha IPOLECC OpraHu3alMd U SKCIUTyaTaluu
IIOCTABOK JUIsl TOCYJApCTBEHHBIX HYX[ (CHCT€Ma TIOCYAAPCTBEHHBIX 3aKYIOK), MOKHO OTHECTH.
[IpuoputeTHas cucreMa palMoHaIbLHOIO PACXOA0BAHUS OIO/DKETHBIX CPEICTB CO3AeTCsl HA OCHOBE
BHEJPEHMSI JIOTUCTUUECKUX PEIIeHUI, OCHOBAHHBIX Ha ONTUMU3AIMH TEXHOJIOIMYECKUX ITOTOKOB U
MUHUMM3ALUY CBSI3aHHBIX C HUMU 3aTpart.

Ha ocHOBe npoBeeHHOIro aHajan3a MOXKHO CIeNaTh BBIBOJ, YTO JJISi Pa3BUTHUS JIOTUCTUKU B
Halllell cTpaHe, NMpeXAe BCEro, HEOOXOIUMO YCHWIIUTh TOCYIapCTBEHHO-YAaCTHOE MapTHEPCTBO U
copMHpOBaTh €IMHYIO TPAHCIIOPTHYIO CeTh. B cTpaHy MOJKHBI OBITH NPHUBIIEYEHBl HHOCTPAHHbIE
U MECTHble MHBecTOpbl. HenocraTk HOpMaTUBHO-IIPaBOBOW 0a3bl B 3TON 0OJIACTH JOJIKHBI OBITH
yCTpaHEeHbl, pa3BUTHl U JIOJDKEH OBbITh HayaT Ipolecc Judepaiau3aliy JIOTUCTUKHM BO BCEX BUAAX
tpancnoprta (I'py3us, Typrus).
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3HAYEHUE PETHOHAJIBHOI'O JIOTUCTHYECKOI'O HEHTPA J1UIA
ASEPBANTKAHCKOMU PECITYBJIMKH

93IPBAMKAH PECITYBJHUKACHI YIIIH OHIPJIK JOT UCTUKAJIBIK
OPTAJVIBIKTBIH MAHBDbI3bI

THE IMPORTANCE OF THE REGIONAL LOGISTICS CENTER FOR THE
REPUBLIC OF AZERBAIJAN

AHHoTanmusi. B craThe paccMaTpuBaeTCsi CTPOUTENHCTBO PETHOHAIBLHOTO JIOTUCTHYECKOTO
ueHtpa ropona EBmax AsepOaiimxanckoit Pecnybonmuku. CTpOUTENbCTBO TaKMX OOBEKTOB
CIOCOOCTBYET CO3JaHHUIO HOBBIX PabOYMX MECT, IKOHOMUYECKOMY DPa3BUTHIO PErvMOHa, a Takke
MIPUTOKY HHOCTPAHHBIX HHBECTHUIIUI.

KiroueBble cjoBa: JOTHCTUKA, PErHOH, JIOTUCTUYECKUH LIEHTP, TPAHCIOPTHBIE CETH,
IPy30MEepPEBO3KH.

Angarma. Makanaga O3ipOaiikan PecnyOnukachiHbIH EBmax KalachlHBIH —ailMaKTBIK
JIOTUCTUKAJBIK OPTAJIBIFBIHBIH KYPBUIBICHI KapacTeIpbliraH. MyHAall HbeICaHAApAbIH KYPBUIBICHI
KaHa JKYMBIC OpBIHAAPBIH alllyFa, ailMakThlH SKOHOMMKAIIBIK JaMYbIHA, COHJAAW-aK IIeTENIiK
WHBECTUIUSIIAP/IBIH KeTyiHE BIKIAl eTell.

Tyiiin ce3aep: norucTrka, aiiMak, JOTHCTUKAIBIK OPTAJBIK, KOJIK JKeIepi, )KYK TaChIMaIbL.

Annotation. The article discusses the construction of the regional logistics center of the city
of Yevlakh of the Republic of Azerbaijan. The construction of such facilities contributes to the
creation of new jobs, the economic development of the region, as well as the influx of foreign
investment.
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Tpancmopr - oaHa W3 BaxHEWmMX oTpaciedl 3koHomukH. OH  obecreynBaeT
MPOU3BOJACTBEHHBIE CBS3U MEXKIY MPOMBILIJIEHHOCTBIO M CEIBCKUM XO3SKUCTBOM, OCYUIECTBIISIET
MEPEBO3KM TPY30B M MMACCAKHPOB M SBJISCTCS OCHOBOHM Teorpauueckoro pasielieHus Tpyja.
CTpyKkTypa TpaHCIIOPTa, KaK MPABUIIO, OTPAXKAIOT YPOBEHb U CTPYKTYPY SKOHOMUKHU M reorpaduro
TPaHCHOPTHOM CETH U TPY30IOTOKOB.

Pa3BuTHe TpaHCIOPTHOW CHCTEMBI HMeEeT OoJbIIoe 3HadeHwWe i A3sepOaiipKaHCKON
PecriyOnuku. B mociieHue ropl B MUpPE TUHAMUYHO Pa3BUBACTCS CETh JIOTHCTUYCCKUX IIEHTPOB,
YYaCTBYIOIIUX B MPEIOCTABICHUH IIPOIYKTOB M YCIYT CBOUM KOHEUHBIM MOTPEOUTEIISIM.

PazBuTyro ckIanackyr0 WHPPACTPYKTYPY HEBO3MOXHO IMPEACTABUTH 0€3 JIOTUCTHYECKOTO
IIEHTpa - MecTa 00pabOTKH MAaTEepPHATBLHBIX MOTOKOB. JIOTHCTHUYECKHUH IEHTP — 3TO KOMILIEKC
HEJIBIDKUMOCTH, BKJIFOYAIONINN YJacCTOK CO 3JaHHUSIMHU, 0OOPYAOBAHHBIM CIEIHAIIBHON TEXHUKOM,
MpeHAa3HAYEHHbI I OKa3aHWs YCIAYr MO JOCTaBKE TOBAPOB HA ONTHUMAJIBHBIX YCJIOBHUSX. B
MEPBYIO OYEpelb LEHTPHl HYKHbI TPAHCHOPTHBIM OpPraHU3alUsIM, KOMMAHUAM, 3aHHUMAOIIMMCS
TPAHCIIOPTHO-IKCIICAUIIUOHHONW  JCSITEILHOCThIO,  JUCTPUOBIOTOpPAM ¥ MPOU3BOJICTBEHHBIM
KOMITaHUSIM.

Puc. 1. Jloructruueckuii HeHTp

ApaHCKHUH 3KOHOMHMYECKMH pailoH - oauH K3 10 s3KOHOMHUYECKHUX pailoHOB A3sepOaiikaHa.
Bxmouaer 16 agMuHHMCTpaTUBHBIX pailoHOB M 18 roponos. OH rpannuut ¢ MpaHom Ha rore, a
TaKXke C SKOHOMHYecKuMHU pailonamu Bepxnero Kapabaxa, I'snmxa-I'azaxa, Illexku-3aratana,
T'opuoro IupBana, Abuepona u Jlenkopauu [2].
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Puc. 2. ApaHckuil 5KOHOMHYECKUIN paiioH

IIpombiiieHHocTh: OCHOBHBIE TOA3EMHBIE pPECypChl pailoHa COCTaBISAIOT HE(PTh, ras,
1010-OpOoMHBIE BOJIbI, pa3idu4Hble cTpoiiMarepuasnbl. OCHOBHBIMH TNPUPOJHBIMU pecypcaMu
JTAHHOTO YKOHOMHUYECKOI0 PErHOHA SIBJISIFOTCSI COJIHEUHAsl SHEPIHs U BOAHbBIE pecypchl pek Kypsl u
Apaza. IIpOMBIIIIEHHOCTh COCPENOTOYEHA TJIABHBIM 00pa30M Ha IOr0-BOCTOKE U CEBEpO-3amafie
paiioHa. OcHoBy MPOMBIIIJIEHHOCTH COCTaBJISIIOT MIpEPUSITHS XUMUYECKOH,
MAaIIMHOCTPOUTEIBHOM, JIETKOM, MUINEBOM, OTpacied M OTPacid MPOU3BOJCTBA CTPOMTENBHBIX
MaTepuaioB

Uepes TeppUTOPHUIO 3TOTO pailoHa MPOXOASAT TPAHCIIOPTHBIE JIMHUM, coeauHsaronue baky c
OCHOBHBIMHM 3KOHOMHUYECKUMH pailoHamu, ['py3uei, Mpanom m Typuumei. B mocnegHee Bpems
HaOM0JaeTCsl TEHACHIMS YBEJIIMYCHHS] KOJUYECTBA MEKIYHAPOJIHBIX MEPEBO30K, YTO MOBBICHIIO
3HAYUMOCTb 3THX TPAHCHOPTHBIX NyTel. B palione nelictByet asponopt EBnax.

CraTucTUKa rpysonepeBo3oK aBTOMOOUAbHbIM
BUAOM TPAHCNOPTa B KPYNHbIX ropoaax
ApaHckom pernoHe 3a 2020 rog, ( MAIH.TOHH )

B MuHrauesnp MEBnax M WwnpeaH Hedtyana M Xagurabyn M CanbaH M Tlelivyan

Puc. 3. Cratuctuka rpy30mnepeBo30K aBTOMOOUIBFHBIM BUJIOM TPAHCHIOPTA B KPYITHBIX
ropojiax Apanckoro pervona 3a 2020 roa (MJIH. TOHH).

B 2020 romy B ApaHckoM paiiloHe aBTOMOOWJIBHBIM TPaHCHOPTOM ObLIO mepeBe3eHo 19
MWIIHOHOB 886 ThICSIY TOBapoB. B 3TOM permone HauOoJiblliee KOJUYECTBO TOBApOB OBLIO
nepeBe3eHo B ropoj MunrsueBup, uro coctaBisieT 30% mnpoueHToB. OCHOBHOW NpPHUUMHON
Pa3BUTHS ITOTO PETHOHA CBsI3aHA C MEKIYHApOJHBIM TPAaHCIOPTHBIM KopuropoM EBpomna-Kaskas-
A3zus mpoxonslMe uepe3 JAaHHBIA peruoH. JlaHHBI KOPUIOpP CTPEMHUTENIBHO pa3BUBAECTCS Ha
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Teppuropun AzepOaiikanckoit Pecriyonuku. B 2020 rogy mo tpancnoprHomy kopuaopy Espona-
KaBka3z-Aszus depe3 AzepOaiimxkan Obuto mepeBeseHo 38491,4 ThicsSuu TOHH T'PY30B, TPY30000pOT
coctaBuia 9254,3 MIIH T/KM.

B Hactosmue Bpems s AsepOaiipkaHa CTPOUTENBCTBA PETMOHAIBHBIX JIOTMCTHUYECKUX
LIEHTPOB MO-IPEKHEMY COXPAaHSIOT CBOIO 3HAYMMOCTh B KOMMYHUKALIMOHHOM cHCTEME H
nproOperaeT ocoboe 3HaUeHUE. DTOT Mpolecc oTpakeH B Ykase [Ipesumenta AzepOaiimkanckon
Pecniyonmuku ot 6 nexadpst 2016 r. «CtpaTerndeckas JOpOKHAs KapTa MO Pa3BUTHIO JIOTUCTHKH U
ToproBiu B AzepOaiipkanckoil PecryOmnnke» MoATBEpKAAET, TO, YTO Y CTPaHbl €CThb KOHKPETHAs
MOJIMTHKA C Jajexko uaymuMmu nensmu. [Ipesunent AszepOaiimkana Wnbxam AndeB cyuTaeT
HEOOXOJUMBIM CTPOMTENBCTBO, KaK MHUHHMYM, TpeX KPYIHBIX JIOTHCTUYECKHX LEHTPOB B
pecnyomuke [1].

Xo4uy OTMETUTb, 4YTO 3TOT (PaKTOp TO3BOJUT YBEJIWYUTh OKCHOPTHBIM MOTEHIHAI
Azep0baiikaHa, a TakKe BbIBO3 MECTHOM MPOAYKIIMU HA MUPOBBIE PhIHKU. [103TOMY CTpOUTENHCTBO
0J00HBIX OOBEKTOB HA TEPPUTOPUU PErMOHa UMeeT OoJbllloe 3HaueHue A AsepOaiimxana. ITo
CIOCOOCTBYET HE TOJIBKO CO3/IaHUIO HOBBIX Pab04YMX MECT, HO U IKOHOMUYECKOTO Pa3BUTHUS ITOTO
peruoHa, a Takyke MNPUTOKY HUHOCTPAHHBIX MHBECTULIUH.
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ADAPTIVE ONLINE EDUCATIONAL PROCESS BASED ON SMART
TECHNOLOGIES AND ANALYSIS OF EXISTING SYSTEMS

AJJATITUBHBIN OHJIAVMH-OBPA3OBATEJIBHBIN MPOLIECC, OCHOBAHHBIN
HA UHTEJUIEKTYAJIBHBIX TEXHOJIOTUSIX U AHAJIM3E CYIECTBYIOIIUX
CUCTEM

SUSITKEPJIIK TEXHOJIOTUAJIAP MEH KOJIJAHBICTAY bI KYUEJIEPII
TAJJAYFA HET'T3JAEJI'EH BEUMIMAEJII'EH OHJIAUH-BIVIIM BEPY ITPOLECI

Abstract. The article is devoted to the theoretical consideration of the phenomenon of smart
technologies in modern education from the perspective of the development of universal and
professional competencies. The process of teaching students involves turning to innovation, since
the use of new technologies significantly expands the boundaries of teaching, and obtaining
knowledge, and applying existing skills in practice. The inclusion of such innovations as smart
technologies in the educational space of a modern University leads to a valuable transition to
versatile learning. Students immersion in the sphere of new educational technologies actualizes
previously hidden creative and intellectual resources, motivates research activities, and increases
the level of cognitive interest. A conceptual model with an adaptive online educational system
based on SMART technologies can be used in two possible ways. The first, as an additional tool for
modifying the traditional learning process by optimizing repetitive elements that can be automated.
Second, to modernize the current learning process by introducing new teaching methods, such as e-
learning, m-learning, blended learning, and others. As a result, system promotes shift of teacher-
centric approach to the student-centric. Nevertheless, it is noted that the role of the teacher is not
leveled, but rather, the teacher acts as a mentor who will be able to maximize his/her potential using
SMART technologies. This, in turn, will positively affect the quality of knowledge received by
students in this educational system.

Keywords: e-learning, online assessment, adaptive learning, adaptive assessment, adaptive
testing, knowledge graph, smart technologies, m-learning, graph theory

AHHOTaIII/Iﬂ. Cratbs MOCBALICHA TEOPETHUYCCKOMY PaCCMOTPCHUIO (I)CHOMCHa cMapT
TEXHOJIOTUH B COBpPCMCHHOM 06p8.30BaHI/II/I C IIO3UIUH Pa3sBUTHA  YHUBCPCAJIBHBIX H
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npogeccuoHanbHBIX KommereHui. I[Ipomecc oOydeHus: y4eHHUKOB MpearosaraeT oOpaiieHue K
MHHOBAIUAM, ITOCKOJIbKY IPHUMEHEHUE HOBBIX TEXHOJIOTMH CYIIECTBEHHO DPACLIMPSIET TPaHULBI U
IIpENoJaBaHusl, M MOJY4YEHHUs 3HAHUM, U TNPUMEHEHMsS] HMMEIOIIMXCS YMEHMM U HaBBIKOB B
MPAKTUYECKON NEATeTbHOCTH. BKIIIOUEHHOCTh B 00pa30BaTeNbHOE MPOCTPAHCTBO COBPEMEHHOTO
By3a TAaKOW WHHOBAIlMM, KaK CMapT-TEXHOJIOTWH, OOYCIOBIMBAECT LEHHBIA MEpexoa K
pasHocTopoHHeMY o0Oy4eHuto. Ilorpyxenue cTyaeHTOB B cdepy HOBBIX 00pa30BaTelbHBIX
TEXHOJIOTUH AaKTyaJIU3UpYEeT paHee CKPbIThIE TBOPUECKWE U HHTEJUIEKTYaJlbHbIE PECypCHI,
MOTHBUPYET Ha MCCIEAOBATEIbCKYIO JI€ATEIbHOCTh, IOBBIIIAET YPOBEHb I103HABATEIBHOIO
uHtepeca. KoHmenryaibHas MOJENb C aJalTHBHOW 0Opa30BaTEIIBHON OHJIAWH CHCTEMOW,
ocHoBaHHOM Ha SMART TexHONOrUSAX MOXET ObITh MCIOJB30BaHA JABYMS BO3MOKHBIMH ITYTSIMH.
[lepBBlif, Kak JOMOJHUTENbHBIM HWHCTPYMEHT M MOJU(HUKALMU TPaJWLMOHHOIO Mpoliecca
oOyueHuss MyTeM ONTHUMH3ALUM MOBTOPSIOMIMXCS  JJEMEHTOB, KOTOpble MOTYT  OBbITh
aBTOMAaTU3UpPOBaHbl. BTOpoll, MOJepHU3NpOBaTh TEKYUIUI Ipolecc 00ydeHUs] MyTeM BHEIPEHUs
HOBBIX METOJHUK TperojaBaHus, Takke kak e-learning, m-learning, blended learning u apyrux. B
pe3yibTare pabOThl CHCTEMBI TOJXOJ, OPUCHTHPOBAHHBIM Ha mpenonaBarens (teacher-centric)
3aMEHsIeTCs TOJIX0/I0M, OPUEHTUPOBAHHBIM Ha cTyneHTa (student-centric). Tem He meHee 0co0o
OTMEYAEeTCsl, YTO POJIb MPENOIaBaTeNsl HE HUBEIUPYETCs, a HA00OPOT, MPEINoaBaTeb BhICTYIAET B
KauecTBE MEHTOpPa M HACTaBHMKA, KOTOpPbIM ¢ Hcnoyib3oBaHMEM SMART TexHOJIOTHIT CMOXET
MaKCUMAaJIbHO PAacKpbITh CBOM MOTEHIHUaN. JOTO B CBOIO OYepeab IMOJOXKHUTEIbHO CKaXKeTCs Ha
KauyecTBE 3HAHUH MOJIYYEHHBIX 00y4aeMbIMU B 3TOM 00pa30BaTeIbHON CUCTEME.

KioueBbie cioBa: e-learning, OHJIaliH OIICHWBAHUWE, AJATHBHOE OOy4YEHUE, aJTalTHBHOE
OIICHMBaHME, aJaITUBHOE TECTHPOBAaHUE, NEPEBO 3HAHUM, smart TEXHOJOTUH, m-learning, Teopus

rpados.

Anparna. Makana 3amaHayw OuriM Oepyzaeri cMapT TexHojorusap (GpeHoMeHiH oMmOeban
JKOHE KOCIOM KY3BIPETTUIIKTI JaMBITY TYPFBICHIHAH TEOPHSUIBIK KapacThIpyFa apHaJFaH.
OKymbIapapl OKBITY YAEpici )KaHa TEXHOJIOTHSIAP/Ibl KOJIAAHBIT OKBITY MEH OLTIM aiyJbIH KoHE
MPaKTUKAIBIK KbI3METTE Oap ICKEepJIKTep MEH JaFapUiapAbl KOJJIAHYABIH IIETIH eadyip
KCHEUTETIHIIKTEH, MHHOBAIMsJIApFa YHCY *kacaynbl ke3aeiiail. 3amanayn JKOO-HBIH Ou1iM Oepy
KEHICTIrHE CMapT-TEXHOJIOTHSJIAP CHUSKTHl WHHOBAIIMSHBIH KOCBUTYBI JKaH-)KaKThl OKYFa KYHIbI
kemryre cebenini 6osaael. CTyIeHTTEPIH JKaHa OUTiM Oepy TEXHOJIOTHSIIAPBIHBIH cajlachiHa CIHY1
OYpBIH JKACBIPBIH IIBIFAPMAIIBUIBIK KOHE 3HUATKEPIIK pecypcTapibl ©3eKTEHIIpeal, 3epTTey
KbI3METIHE BIHTAJAHABIPAAbl, TAHBIMJBIK KbBI3BIFYIIBUIBIKTEIH JeHrediH aptreipansl. SMART
TEXHOJIOTHsIIApFa HETI3/ICATeH aJanTUBTI OUTiM Oepy jkyleci 6ap TYKBIPHIMIAMAJIBIK MOJEb €Ki
BIKTUMAJI >KOJIMEH NaiilanaHblIybl MYMKIH.. BipiHirici, aBToMaTTaHAbIpyFa 00JIaThIH KalTalaHAThIH
AIIEMEHTTEP/II OHTAWIAHIBIPY apPKbUIBI JICTYPJII OKY IPOLECIH O3repTYAiH KOCHIMINIA Kypalibl
petinne. ExiHIIiIeH, OKBITYABIH jKaHa 9MICTEPiH, MBICAJIbI, JEKTPOHIBIK OKBITY, MOOUIIBI1 OKBITY,
apajiac OKbITY OHE 0acKaJapblH €HIri3y apKbUIbl MOJCpHU3aNUsUIay. JKyleHi eHri3y HOTHKECIH e
MyFamiMre OarbpITTanFaH OaFbITTalFaH OKY MIPOIECCi OKYIIbIFa aybICThIpbUIaasl. OchiFaH
KapaMacTaH, MYFalliMHIH pejii as3aimaiinbl, kepiciHme SMART TtexHomorusapasl KoJijaaHa
OTBHIPBIN, MYFaJiM ©3IHIH QJIeyeTiH JaMblTa alaThlHbl €peKile aram eTuieni. byn e3 keserinuae
CTYZEHTTEpAIH OChl OLTIM Oepy *KyleciHae aaFaH OUTIM caracblHa OH dcep eTel.

Tyiiin ce3aep: >MeKTPOHIBI OKBITY, OHJAH Oaranay, OeWiMIENrilml OKbITY, Oeiimaenriin
Oaranay, Oeimzenrim TecTiiey, OUTIM aFallibl, CMapT TEXHOJOTHsAIAp, MOOWIbII OKBITY, rpad
TEOPUSICHI

Introduction. The development and emergence of new technologies and solutions in one area
can lead to a chain reaction in another. For example, increasing the amount of memory in the
computer at one time led to the creation of the ability to store new data formats, such as digital
images, audio and video recordings. The development of the Internet has led to the possibility of
instant dissemination of information around the world. Over the past few decades, with the advent
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of new IT technologies, the direction of virtual learning has been developing. In developed
countries, such as the United States, South Korea, and the United Kingdom, virtual education
systems are being created, which have a number of significant advantages over the traditional form
of education. In the Republic of Kazakhstan, virtual learning has just begun to gain momentum.

In recent years, it has become popular to get education online. In addition, due to the
emergence and spread of coronavirus around the world in late 2019 and early 2020, most companies
stopped operating or switched to online operation. The same applies to educational institutions from
schools to universities. The sudden increase in attention and examples of practical applications or
the transition to an online format has led to a more productive growth in the number of e-learning
research. Martin Ebner and others analysed the process of transition of the educational process from
the traditional offline to online format on the example of the Austrian University Graz University of
Technology (TU Graz) [1]. In China, the government initiated the "School's Out, But Class's On"
campaign, which involves creating a large-scale online educational application for students from all
over the country [2]. Because of the quarantine, more than 270 million Chinese students were
forced to go online. In order for the systems to support the load from such a large number of users,
cloud technologies were used, which allow you to develop solutions designed for very large loads.
This is not an isolated example of using cloud technologies in e-learning. The article by Abderrahim
El Mhouti and others reviews existing e-learning solutions based on cloud technologies [3].

It is worth noting the role of the state in the development of e-learning in the country. For
example, in China, as part of the "School's Out, but Class On" campaign, the government made
adjustments at the legislative level to implement a large-scale project to provide e-learning training
format for the entire country. Among the most interesting changes in the laws is that now the
learning process is not focused on the teacher (teacher-centric), but moves to a student-centric
orientation (student-centric) and the teacher acts as a mentor and mentor. This approach was used
by innovators from India who developed a SMART mobile Android app [4]. The main idea of this
app is that to implement the m-learning learning process, you need to switch from the teacher-
centric approach to the student-centric one. These changes will provide an opportunity to
personalize the learning process, build an individual learning path and conduct adaptive testing. the
positive aspects of implementing SMART technologies in the learning process.

The most advanced types of e-learning systems are adaptive e—learning. The main idea of
which is to personalize the learning path for each student. In order for the system to be adaptive,
various approaches can be applied. Hsiao-Chien Tseng et al. in their work, they used the concept
maps theory developed by Novak and Musonda in 1991 [5]. The development allows you to select
the next material/course individually from a specific set of training materials or courses based on
the available data about the student.

Dalal Abdullah et al. in their work, they propose a model of an adaptive educational system,
in which the assessment process is adaptive, i.e. adaptive e-assessment [6]. The system can be
integrated with other solutions, as it is developed as a separate module. In the case of the authors,
the solution was integrated with LMS Moodle. The authors argue that it is impossible to create an
adaptive educational system if it does not adapt the assessment process, i.e. feedback from the
student to the teacher. We fully agree with this statement and one of the main components of our
system is adaptive e-assessment.

In general, adaptability in learning is understood as personification of the educational process
based on the creation of electronic courses that take into account the individual characteristics of
students, including the level of initial knowledge, speed of perception and psychological
characteristics.

Thanks to such information educational technologies, it is possible to organize the educational
process at all stages of working with students at a higher level, systematically evaluating their
subject achievements, forming knowledge, skills, competencies and skills. In addition, the computer
system of adaptive learning is a kind of "teacher" and "psychologist” in the development of a
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number of important properties and qualities of students, the formation of their all-required skills,
abilities and professional competencies.

The main contributions are summarized as:

- Gathering analytical information about the websites using a crawler by accessing them,
analyzing their content, and identifying their types.

- Classification of the websites on topics, state of being licit based on collected information.

- The basic concepts of adaptive educational process and principles of adaptation in training
are given. The characteristics of adaptive learning are considered. The advantages and
disadvantages of adaptive learning are described. The problems that are solved when building
adaptive learning systems (AQOS) are discussed.

The reminder of the paper is organized as:

- Section Il contains problem identification.

- Section 111 includes the salient features of related works.

- The last Section IV concludes the paper.

Problem identification. The problem of creating computer-based training programs that can
effectively organize the content of the training course, as well as learning strategies and modes of
active interaction between the student and the computer, is one of the most important problems of
computer-based learning. This type of training also has disadvantages, which include the following:

The need to detail the training course and duplicate its elements with varying degrees of detail
in the presentation of the material, which leads to a significant increase in the complexity of
developing the training course;

The need to perform frequent knowledge monitoring. In order to have as much objective
information as possible about the current level of knowledge of the student, therefore, it is
necessary to frequently conduct testing in various sections of the course. This disadvantage can be
mitigated by using adaptive knowledge testing algorithms, which can reduce the testing time,
reducing the load on the learner.

Thus, thanks to intelligent adaptive learning systems, you can improve the quality of training
and reduce the costs that are necessary for organizing an online educational process.

Related works. The salient features of existing methods are briefly explained in this section.

Knewton adaptive learning system, founded by Jose Ferreira. Knewton has come up with
courses that continuously adapt to the characteristics of each student. With traditional methods,
gaps in knowledge grow like a snowball-it is necessary to understand one topic as soon as the other
is taken. Thanks to a personalized flexible course, the system instantly responds to every action,
identifying topics that the user does not understand [7].

Knewton sees the essence of adaptive learning as follows: you need to adapt to the level of
knowledge and goals of the student, calculate their weaknesses and fill in the gaps every minute.
For more effective training, the platform provides tips on what you should work on right now, and
selects suitable tasks.

In order to select a suitable task, Knewton analyzes training materials by hundreds of
parameters: highlights key ideas, concepts "Smart Sparrow - Adaptive eLearning Platform”. Smart
Sparrow. Retrieved March 23, 2013.theories, analyzes the structure, format and level of complexity.

In Knewton's understanding, adaptive learning must respond in real time to the individual
learner's results and actions in the system. This approach increases the likelihood that the student
will receive the right educational content at the right time and achieve their goals.For example,if the
learner is having difficulty coping with a certain set of questions, the Knewton system can guess
which topics are not clear to them in this list of questions and offer them content that they can use to
improve their understanding of these topics.

SmartSparrow, an Australian startup, has developed an open platform that allows teachers to
develop interactive courses themselves and use the system's intelligent capabilities to adapt the
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curriculum to each student [8]. More than a dozen courses have already been created on the basis
of this platform, mainly at the University level. Thus, SmartSparrow Is a powerful online platform
for creating a new generation of interactive and adaptive courses. Lessons created using the
SmartSparrow online platform change based on students ' interaction with them. Teachers can
identify specific student misconceptions and address them through adaptive methods and feedback
that proves a personalized learning experience. Teachers gain insight into the learning landscape in
real time, allowing them to reflect on the merits of their learning and adapt it to the needs of their
students in a continuous improvement cycle [9].

Adaptive learning system Math garden system serves to improve math skills and is an online
environment for students to practice math at their level. This service is available to families,
schools, and other educational institutions. Math garden includes a huge range of exercises, so it is
suitable for users of any age [10].

The basic program for this system provides detailed data on the performance of its users:
group and individual execution, tracking performance improvements over time-understanding
weaknesses and strengths, and typical errors.

Math garden uses innovative adaptive systems that were developed at the University of
Amsterdam. This system automatically adjusts the complexity of mathematical exercises depending
on the user’s abilities. All users, both experienced and novice, always receive items that match their
level of knowledge.

Conclusion. E-learning systems are considered adaptive when they can dynamically change
in response to individual student differences. Major challenges faced by researchers and instructors
are to optimally integrate learning theories and instruction strategies with system functions and to
empirically examine the effects and value of these systems in real-world environments. To enhance
learning effectiveness for all students, this study developed an e-learning system based on an
integrated theoretical framework that consists of adaptive instruction strategy, dynamic scaffolding
theory, and self-assessment mechanism. The developed adaptive e- learning system can take the
dynamic student ability into account and deliver suitable learning materials to all students.

The results of this study can be of reference for system developers, programmers, platform
operators, teachers, and relevant personnel in education in the hope to conduct a successful adaptive
e-learning environment. Particularly, the results suggest that teachers can employ rubrics as a self-
assessment tool to support students with dynamic scaffoldings to conduct a learner-centered e-
learning environment.

This study, like much of the empirical research, has limitations that should be addressed.
First, the lack of generalizability is clearly a limitation of the present data due to a few participants.
The findings for this study cannot be generalized across a large population because participants in
this study were selected from the same university. This study still retains considerable space for
growth. Future research could consider the other individual learner variables and provide dynamic
scaffoldings for them.
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AYA-PAVBIHBIH ABUAIIUSIFA ©CEPI )KOHE OHBIH, CAJIJIAPBI
BJUAHUE ITOT'OAbI HA ABUALIMIO U EE ITIOCJIEACTBUSA
THE AFFECTS OF THE WEATHER ON AVIATION AND ITS CONSEQUENCES

Angarna. byn makananelH 0acThl MakcaThl - aya pailbIHBIH YIIIy KayilCi3airine Kaiai acep
€TeTiHIH, OJ]aH KeWiH OHBIH CaJiIapbl KaHall OOJIaThIHIBIFBIH XKOHE aya PalibIHBIH aBHAIIUsFa KaJlaii
ocep eTeTIHIH aHbIKTay. ABTOp TIpi MBICAJIAPbl KEJITIPe OTBIPBII, METEOPOJIOTHUSIIBIK
KYOBUIBICTBIH ceOenTepi MEH cCalllapblH KEHIHCH amiajpl. ABTOP aya-palbIHBIH OPKaHCHIMBI3JIBIH
eMipiMi3Jieri pelliHe oHe aBHAallis callachblHIa KaHIail peNl aTKapaThIHABIFBIHA E€peKIle Hazap
ayJapassl.

Tyiiin ce3aep: aBuanus, aya-paiibl, acepiepi, canjgapbl, METEOPOJIOTHS, YIIIy Kayilci3iri.

AHHOTaIII/Iﬂ. HCJ'IL 3TOU CTaThH - Y3HATh O TOM, KaK IIOT0Jla BIIUACT Ha 0e30IMacHOCTh IIOJICTA,
KaKuec IOCJICACTBUA OHO HMMCECT IIOCIC HEC, U BOO6IJ.[€ O TOM, KakK IOoroJa BJIMACT Ha aBUAIIUIO.
ABTOp IIAPOKO PACKPBIBACT HNPUYUHBI U MTOCJICACTBHA 3TOTO MCETCOPOJIOTHMYCCKOTO SABJICHHA,
MPUBOJIA )KUBBIC ITIPUMCPBI. ABTOp 06pa1uaeT 0c000€ BHUMaHUE Ha POJIb MOTOALI B )KU3HU KaXX10T'0
M3 HAC U KOHCYHO K€ KaKYHO pOJIb OHO UT'pPaCT B C(bepe aBHallvH.

KiroueBble cioBa: aBuanuys, 1moroaa, a(b(beKTBI, MoCJICACTBUA, MCTCOPOJIOTUA, 0€30IMacHOCTh
ITIOJICTOB.
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Abstract. The purpose of this article is to learn about how the weather affects flight safety,
what consequences it has after it, and generally about how the weather affects aviation. The author
widely reveals the causes and consequences of this meteorological phenomenon, citing living
examples. The author pays special attention to the role of weather in the life of each of us and, of
course, what role will it play in the field of aviation.

Keywords: aviation, weather, affects, consequences, meteorological, flight safety.

Weather is a powerful factor affecting flights. And she is very changeable. Everyone
understands that flight safety: from aircraft designers to crew members. Currently, numerous
instruments can relatively safely take off and land even in extreme conditions. The ship has ceased
to mean true flexibility. Annually, several such cases are recorded when they do without
catastrophic consequences. And all of them are always focused on ensuring maximum passenger
safety. From this point of view, and with fog. Every weather phenomenon has a degree that can be
dealt with. The likelihood that the weather can occur due to weather, it will be canceled. Passenger
safety comes first. Even if it will bring huge losses. The weather can be different. This is known to
those who teach pilots. Those who design airplanes. Those who build them. Those who check and
repair them. Those who certify them. And, of course, those who fly them. In modern aviation there
is no place for chance. Result: today, with the help of additional auxiliary electronic systems, the
aircraft can safely take off and land at almost zero visibility, snow, rain, blizzard and fog. Even
lightning strikes are not a critical hazard to an aircraft. Each year, there are several cases where the
aircraft has no consequences. Some weather factors. First of all, this is icing, strong lateral wind
when landing. To eliminate the first factor, a special anti-icing treatment of the aircraft before
departure is used, and to ensure a safe landing, the maximum allowable standards of crosswind
speed are established. How does the weather affect aviation? For example, aircraft must undergo
anti-icing treatment with a special fluid before the explosion. Aircraft lose their aerodynamic
properties, controllability. Plane crash rises at times. Therefore, without such a procedure in the
cold season, not a single aircraft is lifted into the sky. If the crosswind is too strong, strong
turbulence appears in the aircraft above the ground. And in such conditions, take-off and landing
are strictly prohibited. The same is with other weather events, because all of them had already
happened before. The boundaries that cannot be crossed are clearly established, as well as the
procedure in each specific situation. These rules are strictly observed, no one will put experiments
on passengers. Rather, they will delay the flight for a couple of hours or send the aircraft to another
airfield. So the reason for this widespread fear of flying lies in our heads, but not in objective
conditions. After all, how does it usually happen? Before the flight, especially the first, we do not
really know what to expect. And the unknown scares the most. Yes, and to manage the situation, in
which case, passengers especially can’t. So such a person begins to wind himself up, afraid of the
slightest interference; most often worry precisely because of the weather. Therefore, many even a
slight rain or wind is perceived as a sign of impending disaster. The real danger is only those
weather conditions that significantly impede takeoff and landing or significantly affect the flight
performance of the aircraft, airfield. The following weather phenomena can be significant in
aviation.

Fog

When too much moisture accumulates in the air and the fog becomes thick, visibility
sometimes decreases to zero. Therefore, when it is less than the minimum, take-off and landing at
the airport are prohibited.

Ice

When the temperature drops sharply after rain or thaw, ice appears. In the cold season, this
phenomenon is quite common; most often falls on the evening and morning hours. With it, the
coefficient of adhesion is significantly reduced, which makes the aircraft practically uncontrollable.
In addition, due to icing of the antenna-feeder devices, the performance of beacon systems is
usually degraded.
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Thunderstorms

As already mentioned, hitting a plane with lightning does not at all mean certain death.
Nevertheless, thunderstorms are still one of the most dangerous natural elements, for aviation,
primarily due to the fact that they are accompanied by strong turbulence, which is almost
impossible to cope with. Thunderstorm flights are affected in three main ways. First, aircraft crews
need to bypass their foci. Accordingly, the route of movement is violated, the flight duration, fuel
consumption, etc. are changing. Secondly, lightning discharges in the air cause interference in the
operation of various devices, which means there are failures in communication and navigation. And
thirdly, with severe thunderstorms, an active hydro meteorological effect can be used. In this case,
the clouds are dispersed by introducing special reagents into them: special missiles, scattered from
aircraft, etc. Of course, this also affects the normal activity of air traffic.

Hail

Precipitation is known to be liquid and solid. The city is precisely the most serious and
dangerous weather phenomenon that affects flight safety. It can cause serious damage to ground
structures, because pieces of ice fly with a fairly high speed and force. What can we say about a
flying airplane! Almost every hole here is no longer an annoying nuisance, but a very real chance of
dying.

Dusty (sand) storms

During dusty or sandstorms, a so strong wind rises that it raises dust, sand, particles of earth
and the like. Of course, this greatly impairs visibility; the larger the wind, the lower it is. Sometimes
such dust curtains can reach several meters in height. Landing and take-off of the aircraft in such
conditions is impossible.

Blizzards

A blizzard can be considered an analog of a dust storm. Only in this case snow rises into the
air. Sometimes they can be combined, then the wind raises dust and dry snow. But a blizzard is an
inconvenience when flying not only because it significantly reduces visibility. She also sweeps the
runway with snow, and this creates additional inconvenience, because it takes time, effort and
money to clear the airfield.

wind

The direction and strength of the wind most affect the duration of the flight. The tailwind
pushes the aircraft forward, which helps to reduce the duration of the flight, increasing its speed,
while the headwind has the opposite effect and slows the speed of the aircraft.

Snow and frost

The main problem in cold weather is the movement of an airplane on the ground. Aircraft are
designed to operate at extremely low ambient temperatures (after all, at an altitude of 10,000 m it
can reach -60 ° C or even -80 ° C). Thus, the main factors that should be taken into account during
snowfalls or frosts are the condition of the runway and the icing of the aircraft on the ground.

The sun

The aircraft can withstand heat and sun (up to 53 ° C, depending on the type of aircraft), but
high temperatures can affect its effectiveness. Since hot air is less dense than cold, it reduces the
power of the engines and the bearing force of the wings, which necessitates the use of a longer
runway, while the rate of climb and payload are reduced. To compensate for this, pilots have to
increase power. Thus, if high temperatures rarely prevent an airplane from taking off, they should
be considered in the flight plan. At the same time, safety experts believe that weather is rarely the
only factor leading to disaster.

Strong storms and hurricanes can significantly damage the wings of a small plane, but, as a
rule, both pilots and controllers do everything possible to avoid getting into them. Crews try not to
get closer to the storm zones closer than 16 km. Weather radars installed in the bow of modern
airliners make it easy to identify storm zones and change course to avoid getting into dangerous
weather conditions. For example: Gloria Kuleza of the US Federal Aviation Administration claims
that weather conditions are a decisive factor in 23% of all air crashes, regardless of the scale of the
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accident. And in the case when the plane crashes inside or near the storm zone, there is always the
opportunity to find out how bad weather triggered the crash. For example, although it is still not
completely clear why the Air Algerie flight 5017 crashed in the Sahara in July 2014, many experts
believe that the bad weather caused the death of 118 people on board. Another plane crash, in which
the weather could play a tragic role, is considered the disappearance of Air France over the Atlantic
in 2009.The plane fell into the turbulence zone, due to which there was a sharp drop in lift (the so-
called stall effect). Moreover, as the investigation established, the pilot did not undergo the
necessary training to cope with this non-standard situation. Icing of the wings and tail can also lead
to an accident, but all pilots know how to avoid this. In addition, the wings of modern aircraft are
equipped with static electricity arresters, which are able to safely dissipate an electric charge, for
example, from lightning. According to current estimates, every civilian aircraft is struck by
lightning at least once a year. Heavy rain or wet snow can trigger a flame outage: a malfunction of
the jet engine due to flame attenuation in the combustion chamber. As a rule, in this case, pilots can
restore engine operation, but not with a 100% guarantee. The flameout in both engines occurred on
a Garuda Indonesia Airways aircraft in 2002. The reason was tropical rain, which hit the airliner.
The pilot failed to restore the engines, but he managed to plan the plane and put him on the river. It
is extremely rare for aircraft accidents to occur due to the fact that pilots cannot cope with the
effects of bad weather at high altitude. According to the International Civil Aviation Organization
(ICAO), more than half of the accidents were caused by violation of safety rules for flights in the
area of the runway. The weather can be different, and all links in the safety chain are aware of this.
This is known to those who teach pilots. Those who design airplanes. Those who build them. Those
who check and repair them. Those who certify them. And, of course, those who fly them. In
modern aviation there is no place for chance.
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YIIAKTBI MY3JAH TA3APTY KOHE MY3JIAHYIBIH AJIJIBIH AJTY
TOCLIJIEPI

OYUCTKA CAMOJIETA OT HAJIEAU U CIIOCOBbI NTPEAOTBPALIEHUSA
OBJIEAEHEHUA

METHODS OF CLEANING THE AIRCRAFT FROM ICE AND PREVENTING
ICING

Anparna. Makanaga yIIakThIH KbIC ME3TUTIHAE HEMEcCe aya paiibl KYPT TOMEHJETEHIE
JKacaJlaThIH Iapa jkaibiHaa OasHnanrad. COHBIMEH KaTap OHBIH Kacally TYPIMEH, HEMEH JKOHE
VIIIAKTHIH KaHJal OeJiKTepiH jkacay KepeK eKeHiH Ouieci3. byn mporemypa KaHimia caThlIaH
TYPATHIHJBIFBI JKOHE KacallFaH >KYMBICTBIH TOJIBIK AYPHIC OpPBIHJAIFAaHbIHA Kajlall Ke3 KeTKi3yre
OOJaTHIHABIFEL, Ka3Iipri TaHJa VIIAKTHI Kajdail My3/aH Ta3apTy KEpPeKTIri JKoHe Kajai
JKacaJlaThIH/IBIFbI, apHaibl CYWBIKTBIKTap KaHJall Kyiae KOJJIaHBUIATBIHIBIFBl, OHBI KOJIJaHY
OapbIChIH/IA YIIAKTHIH Kali 06JIIKTepiHe CYHBIKTHIK THMEY KePEKTIri OasHIaIFaH.

Tyiiin ce3aep: My3 KaTy >KOHE OHBIH JJIbIH ally, CYWBIKTHIK, Olp CaThUIBI, €Ki CaTBLIHI,
MOJIIIp MY3.

AHHoTanus. B cratbe pacckaspiBaeTcs 0 Mepax, IpeIIpUHUMAEMbIX CaMOJIETOM B 3UMHUI
MIEPHO/] WJIM TIPU PE3KOM IaJIeHUH Moroibl. Bel Takke y3HaeTe, Kak 3TO cZelaTh, 4TO U KaKue 4acTu
camoJieTa JOJKHBI cenaTh. Paccka3biBaeTcsi, CKOJIBKO 3TAaloB COCTOMT JaHHas Mpoleaypa U Kak
yOemuThCs B TOM, YTO IpOJielaHHas padoTa BBINOJIHEHA MOJHOCTHIO MPAaBWIBHO, KaK M YEM B
HACTOsIIIee BpeMsl MPOU3BOJUTCS OYUCTKA CaMoJieTa OT JibJja, B KAKOM COCTOSIHUU HCIOJIB3YIOTCS
CHelHalbHble KUAKOCTH, KAaKHE 4YacTH caMoJieTa He JOJDKHBI TMOJIBEpratbes BO3ICHCTBHIO
KUJKOCTU B IIPOIECCE €€ TPUMEHEHHUS.

KutoueBble cjioBa: mpoTHBoOOseIeHEHUE, KUAKOCTh, OJIHOCTYIIEHYATOE, JBYXCTYIIEHYATOE,
MIPO3pavyHbIH JIET.

Abstract. The article describes the measures taken by the aircraft in winter or in the event of
a sharp drop in weather conditions. You will also learn how it is made, what it is made of, and what
parts of the aircraft you need to make. It is explained how many stages this procedure consists of
and how to make sure that the work done is done correctly, how to clean the aircraft from ICE and
how it is done today, in what condition special liquids are used, in which parts of the aircraft should
not touch the liquid during its use.

Key words: de-icing/anti-icing, liquid, single stage, two stage, clear ice.

Kipicne. Onemze xaHamaH aya KeHICTIriH malganany GapbIchiHIa 0ipa3 KUBIHIBIKTAP Maiiaa

0omnbl. AJNFamIblHA dye KEHICTiri OO#BbIHINA aJaM TachkIMaigay KayinTi ic 601aTbiH. YakbIT oTe
Kese, OUTIKTI YIIKBIIITap MEH OUTIKTI MHXKEeHepIieplliH apKachlHaa o Kayin cedinni. JlereHmew,
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ajzlam3aT alJbIHA dye KEHICTIrH naijananyaa memiMerer npoonemanap 6ap. bipa3bIiHbIH anIbiH
alFaHMEH, KeiOip skaFaainapra oui 1e afam OuTiMi KayKapchi3.

Conapasin 6ipi KoJaiicel3 aya paiibl. Konaiice3 aya paiibl yiry Kayinci3mirine aitapiablKTai
acep ereni. Ocipece aya TeMIepaTypachl TOMEHIECTEH/IE, SFHU KbICKBI ME3rife HeMece aya paiibl
KYPT cyblFanaa. bipak oHmail yakeITTa )acallaThlH mporexypanap 6ap. O yIrakTel My31aH Ta3apTy
KOHE OHBI OCNTUIl KhICKA yaKbITKa MY3JBIH KalTa Ty3UTyiHEH KOpray. byi mpomemypa apHaibl
CYMBIKTBIKIICH, COJI CYHBIKTHIKTHI TANIATHIH MAITHHAMCH YKacaJlajbl.

Herisri 6eim. Ka3ipri Tanma CyHbIKTBIKTBIH OipHEIIe MapKachl 0ap yKoHE oJiap KYpaMbl MEH
KonnanbutybiHa Oavimanbictel Type I, I, I, IV nenm Oeminenmi. CyHBIKTBIKTapAbl KOJIAHY
rporieci 6ip caTbUIBI )KOHE €Ki CaThLIIBI OOJIBINT TAOBLIAIBI.

1. BipinmIi catsl - 01 MY3/1aH Ta3apTy JKOHE Ta3apTa OTHIPHIN Oip Me3riie OHbl My3 KaTyAaH
Kopray Oonbin TaObutaznbl. bipak Oy mporiecc Ke3iHAe CYHBIKTBIKTBIH KOPFAHBIIITHIK KAacHET
yakpIThl aiTapiblKTail y3ak Oonmaiiabl. Erep TokTaycel3 Kap TYCIl HEMECE YIIAKTBIH CBIPTKBI
OemiriHae My3 TY3UTy IpoIieci KbuiaM 0oJica OIpIHII caThl )KapaMChl3 OOJIBIN TaObLUIAIbBI. OICTTE
OYJT caThIIaFbl CYWBIKTHIK BICTHIK KYH/Ie KOJITaHBLIA b,

2. ExiHrii caThl: €Ki Ke3eHHEH TYPaJIbl

a) OIpIHIII Ke3€H - KaTKaH MY3bI KO0¥0 YIIiH apHaiibl cyWsIKTHIK (MKC) Konmanbutanet. Aramu,
VIIAKTBIH KaHATbIHAA, (ro3eisbKaa, TYpaKTaHIBIPFRIITa (CTaOMIM3aToOp) TY3UITEH My3JIaH
Tazanmaime3. by mporecc eTe MaHBI3IBI 00BN TaObUIaabl. KOMAaHBIIATEIH CYWBIKTBIK BICTHIK
Kyhine nainanbeuiaael. Cebebi camkblH KyWIe KOJJAaHCa OHBIH ocepi O0oMaibl, YIIaKThl KaTKaH
My3/laH Taszajaii anMaicelH. JKYMBICTBIH KaHIIAJIBIKTBl  camajbl OOJFaHbIH, KYWBLIFaH
CYMBIKTBIKTBIH Kepre aryblHaH Oalikayra Oomnaapl. Erep Oipaeit, mpoduiibaan Oip ChI3BIK OO0JIBIIT
JKEpre CHIPFBIN aKca, OHJA camajbl jkacanraH Ooisanel. [Ipodunbnan cyHbIKTHIK Oipjaei akmaca,
JEMEK MY3JIaH TOJIBIK Ta3aidaHOambl nereHai ouiaipesi. bipaei chIprbiln aFyblHA KeIEpTi dKacaraHbl.
BipiHmi ke3eHIi IayphIC KOJJAaHY, CBIPTKBI aya TeMIeparypachl MEH VINAK KaHATHIHIAFbI
TeMreparypara OaillaHpICThl. MyHIaFbI KYMBIC OIpIHIII caThIAaFbIIai.

0) ekiHmi Ke3eH - OIpiHII Ke3eHHEeH KediH 3 MuHyTTaH Kemrikripiimend Oacka MKC
keMeriMeH opbiHAanybl THic. MKC xoHe OHBIH KypaMbl aya paibl >KaFJIaiblHa, SFHU Ke3-KEeJITeH
aya TeMmIlepaTypachlHa, YIIKAaHFa JIefiH, KOPFAHBIILITHIK dcepl >KOHbUIMaybl Kepek. byn kezenme
KOJIIaHBUIAThIH CYWBIKTBHIKTBIH KOPFAHBIITHIK YaKbIThl €I0yip >KOFapbl, OIpiHIII CaThIIaFbl
CYMBIKTBIKKA KaparaHaa. CYWBIKTBIK CAJIKbIH KYHJIe KOJTHaHBUIAAEL. bipak OipiHIIi Ke3eHIerl KoHe
OipiHIII caThIIaFbl CYWBIKTHIK KOJIIAHBUIMaiapl. Mapkachl 0acka KOJITaHbLIA IbI.

Kazipri yakpITTa aBHaKOMIAHUSIAPABIH KOIIILIIIT My3JaH Ta3apTy MNpoleaypaaphl
ooitpiama ISO / FTF yceiHBICTApBhIH yCTaHaAbl. Allaiijia, OChl YCBIHBICTAp IIEHOEpIHAEC 9p TypJi
oyexailnapna, JKepriulikti aya paiiblHa OaillaHBICTBI, MY3JaH Ta3apTy TEXHOJOTHUSCHIH/IA
aifTapiblKTail e3remenikrep O0oJiybl MYMKIH. Byl TeXHONOTHsIaFrbl KOJAAHBUIATHIH SIICTEPAIH
©3TeIIeTIKTepl, KAHIIANBIKTBI THIMJI €KeHIH, YIIy KayilCi3JiK ocepiHe, SKOHOMHUSUIBIK YKaFbIHAH
TUIMJIUIINIHE, COHBIMEH Karap KOoplLIlaFraH OpTaHBbIH JIACTaHYbIH OOJIAbIpMAayblHA TiKesen
0aliIaHBICTHI.

TeMeHe KOpCeTUIreH JKaJIbl HET13T1 epeXxeNep opKalliaH ecTe 00JIybl Kepek:

- YIIaKTBl MY3 KaTylaH KOpFay >KYMBICTaphl, )KacajFaH MPOIeAypa yaKbIThl MEH YIIAKThIH
VIIYbl apachlHJIAFbl YaKbITTBIH MHUHHMAIIbl OONYybIH KaMTaMachl3 e€Tyre OarbITTanybl THiCc. by
ocipece YIIAKThIH VIIMai TYpPhIN KaiiTa My37aHybl OOJIaThIH KaFJaiifa KaThICTHI;

- MY3Ibl Ta3apTy *oHEe MY3JIbIH KaiTa Ty3uUlyiHEe Kapchl Ipoleaypaiap YIIAKThl MYKHST
CBIPTTall TeKkcepyleH OacTanaabl KOHE MpoIleypa >KacalFaHaH KEeWIHT1 TeKCEepyMeH asKTalafbl.
Bbyn ocipece TyHe opbIHAATFaHIa ©TE€ MaHbBI3/IBI,

- mporeaypa OapbIChIH/IA 9ye KEMECIHIH KOHCTPYKTUBTI €peKILeNTIKTepi ecKepilyi THiC.

¥YIIaKTBIH CBHIPTKBI JKa3bIKTHIKTAPBIH MY3/aH Ta3apTy, COHAaN-aK MY3/bIH KalTa Ty3UTyiHEeH
KOpFay >KYMBICTapbl OapbIChIHIA CYHBIKTBHIKTBIH >KOFapbIJaH TOMEH Kapail eHIey ofici >Kui
KonmaHbutagel. On yImIakTelH OWIK kepiHeH Oactanmanpl. byn aiimakrapiaH TeMeHre araThlH
CYMBIKTBIK, MY3/IbI KETIpe/Il )KOHE KOPFaHBIII MIIEHKA  TYy3e/i.
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Kanar neH keieHeH TipeKTi OHJIeY YIIIH 9/IETTE COHFBI OOIIKTepIeH (Pr03eIsHKOCH KOCBUTFaH
xKepre JeWiH >KoHEe alAbIHFbI OOJIKTeH COHbIHA Kapal Kypri3uieni. DiepoHAap MEH OarbIT pydii
OpHaJacKaH J>KEpiHJEe, KEpICIHIIE, CYHUBIKTBIKTBIH Aaclaibl KOHIBIPFBUIAPFA aFbIN KETYiHE JKOJ
OepMmey YIIIH KaHaT TeH TYPaKTaHABIPFBIIITHIH (CTAOMIN3aTOpP) alAbIHFBI MICTIHE Kapail MY3Jbl
TazapTy XKyprizuieni. DuepoHaap MEH OarbIT PYJiH OHJACY OJapIblH apTKbl OelikTepiHe Kapait
Ky3ere acelppliaabl. KelOip ymmakrapia TYpakTaHABIPFRIIITAPALI OHJACY Ke3iHJe TOMEHTI
Mo3uIMsFa KOWbLIaabl. backanapelHaa kepiciHiie, skorapbeira. Catbuiac TIpeK KOFapbIIaH Oacramn
eHJeNe 1. Al (DIO3EISDKIBI CYHBIKTBHIKIICH OPTAIBIK ChI3BIK OOWBIMEH KOFApbIIaH MIAIIBIPATHLIAIB.
@drozensk  TepeseriepiHe MYMKIH 0oJica TIKeJNeW IamibIparnayra THIPBICY KepeK. MysIbl
GI03eDKIBIH  KOFApFBl  JKarblHAaH MYKHAT —Tasajiay ocipece apTKbpl OeJiKTe OpHallaCKaH
KO3FAJITKBIIIBI Oap YIIAKTap YIIH 6Te MaHb3Ibl. KO3FaNTKBIITHEIH aya KaOBULIAFbIIITapbIHAH,
COHJIal-aK KO3FaJITKBIIITAP/IBIH JEMEHTTEPIHEH MYy3 O€H Kap/bl KbI3JIBIPhUIFAaH ayaMeH HeMece
MEXaHHUKAIIBIK TYPJC aJbIN TacTay YCHIHBUTAIbI. CYHBIKTBIK KO3FAITKBIIITAP/ABIH IMIiHE Tycrece,
aya KIpeTiH >KepJIepAiH ChIPTKbI OETIH My3Fa Kapchl CYHBIKTBIKIIEH OHAEYre pyKcaT eTulel.

ISO/AEA  konpaHpicTarkl HYCKayJapblHa CoMKeC, OHICY KE3IHJe «KO3FaITKBIIITAPFa,
op TYp:l KipicTepre, MIbIFYyIapFa *oHe Oakpuiay O€TiHIH OMBIKTapbhlHAa CYMBIKTHIKTBIH OapblHILIA a3
KeJIEMIE TYCYiH KaMTaMachl3 €Ty YIIIiH CaKTHIK IIapajapblH KOJIaHy KaKeT.

Kongumuonep xylieci MIHAETTI TypAe eIIipulyl Kepek. OHTHece caloHAa *KaFbIMCHI3 HIC
nmaiiga O6osrybl MyMKIH. KO3FanTKpINIKa >KOHE KOCAJIKBI KyaT OJOTBIHA CYHBIKTBIKTBIH TOTUTyl
KAFBIMCBI3 ocep eTyl MyMKiH. JKenaeTkillke HeMece KOMIIpecCOp KaJlaKTapblHa IKETKUIIKTI
MeJIep/ie TYTKBIP CYHBIKTBIK TYCCEe KO3FAJITKBIIITHIH )KYMBICHIHA KEep1 9CepiH TUT13yl MyMKiH. by
perTe KeWOip CTAaIMOHAPIBIK KOHABIPFBIIAp/A dye KEMECIH CYWUBIKTBHIKIICH OHJIEY TOXKIPHOeCiHe
Hazap aymapy Kaxer. KosranTkpimrapra cyibIKTRIKTEIH TYCYl (TYPE 1 Typi) emkanmaii acksIHymap
TYFBI30aii1bl. ByJT 9/TiC KO3FaNTKBIII OHIIPYIIUICPMEH KETICUITEeH.

Oye KeMeciHIH 0ackapy TeXerimTepiHe, JAOHIEeNeKTepre, IIbBIFATBIH  KyObIpJapra
CYWBIKTBIKTBIH ~ TIKeled TycylH Oonapipmay KaxeT. CyHBIKTBIKTBIH, TOJIBIK — KBICBHIMJIbBI
KaOBUIAAFbIIITAPFa, CTATUCTUKAIBIK CaHblIay/lapra, madybul OYphIIIbI CEHCOpiapblHa, COHIai-aK
oye KEeMECIHIH CHIPTKbI O€TiHJE OpHAJlaCKaH aclanTap MEH XaOJbIKTapblH 0acka NaTYMKTEpiHE
TycyiHe >xkon Oepinmeriai. Illaccu OesmmiMimenepiHgeri My3abl MEXaHUKAJIBIK TyplIe HeMece
KBI3JIBIPBUIFAH  ayaMeH allblll TacTay YChIHbUIaAbl. bys aliMakra CYHBIKTBHIKTBI IalgaiaHy
MUHUMAaJAbI 60iybl KepeK. Il TUNTI CYWBIKTHIKTBI KOJAaHFaHa, KaOMHAHBIH SWHErIMEH KaHacyra
00aMaiiibl, CYWBIKTHIKTBIH OapiibIK KaJABIKTaphIH aJIbINl TacTay Kepek (Ta3za CyMeH HeMece HKYMCAK
myoepekrnen). IlIbpIHBI  Ta3ayaFelTapAbl  KOJJIAHY YCHIHBUIMAWMIBI, ce0ebi Oys1  olHeKTe
CYMBIKTBIKTBIH JKaFbLTybIHA XKOHE MOJIIIPJIIKTIH HallapiayblHa OKeJIe/Il.

OTBIH LUCTEpHANAphl aliMarbIHIa KaHATTBIH JKOFApFbl OeTiHAe maiga OOJFaH «MeJAIp My3»
(po3pauHblil Jea) KeTipy YIIH «a’pOoAMHAMUKAIIBIK KapaMIbUIbIK) TalanTapblHa COWKeC KeeTiH
My3JaHyFa Kapchl CYUBIKTBIKTBI KOJIIaHy KakeT. MyH/1aii carara ue eMec CYMBIKTBIK YTy Ke31HJe
KaHaT OETIHEH JaKThIPhLIMAYhl, YIIAK TOMEH TEMIIEpaTypajblK aiiMaKKka MIBIKKAHAA KaThIl Kalybl
KOHE YJIKeH ayMmMakTa My3 KabaThlH Ty3yl MyMKiH. byn my3 («Menmip My3» CHSAKTHI) YIIAKThIH
OHIMIIUIINH TOMEHJETyl MYMKIH HeMece KylaraH Ke3/le apTKbl MOTOPJBI  YIIAKTapAblH
KO3FaJITKBIIIBIHA 3aKbIM KEITIPYl MyMKIH.

Conpaii-ak, «KaHapMailIblH MY3JaHYbIHA» KOJI OepMey YVIIIH YIIaKKa >KbUIbI >KaHapMmaid
Kytora Oonazapl. by ymak kaHaT KaObIHBIH (OOIIMBKA) TEMIEPATypachlH KOTEpEdl KOHE MY3/bIH
naia OOJTybIH allJIbIH anaJibl HEeMece TOKTaTalbl.

CyHBIKTBIK «MOIIIIp MY3» Maiga O0Tybl MYMKIH COJ KOHE OH KaHaTTapFa CHUMMETPHSLIbI
TypAe mambiiaapl. JKanmel anFaHaa, YIIaKThl My3JaHyFa Kapchl Ke3 KeNTeH OHICY CUMMETPHUSITBI
Typae Xyprizinyi kepek. «CHMMeETpus» KaFHJachlH CaKTayMeH Karap, YIIAaKThl My3JaHydaH
TazapTy HeMece aIJbIH ally OOWBIHIIA KYMBICTApABl OpPbIHAAY Ke3iHIe, MY3JaHyFa Kapchbl
CYMBIKTBIKTBIH JKHHAJBIT KANbII KaJdMayblH KaMTaMachl3 €Ty KaKeT. Ocipece oye KEeMECiHIH
0ackapy CIOTTapbIHAa, COHAAW-aK VIIy Ke3iHIe OHBI ajblll TacTayFa KWBIH OOJaThiH Oacka
Keprepe Kajblll KaaMayblH KaMTaMachkl3 €Ty Kepek. Ic Ky3iH[e >KWHAKTalIFaH CYMBIKTBIK, VIITY
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Ke3IH/Ie ©3JIriHeH >XOFanMail My3 Ty3eTiH Oolica on Oackapy KypaJlJapbIHBIH KENTelryl HeMece
KO3FAJIFBIITHIFBIHBIH IIEKTEy1 JKaFJaiiiapblHa bl KeJel.

KopbiTbinabl. KopbITeIHABLIAN Kelle, My3 KaTyFa KapChl KOHE OHBIH JJbIH ally LIapanapbl
aya paiibl TeMIepaTypackl TOMEHCTEH Ie, KbIC Me3riIinae xacanaasl. Erep cbipTkel Temnepatypa 0
JIeH TOMeH 0oJica KyWbUIFaH KaHapMail TeMIIepaTypachIHbIH 9CEPIHEH YIIaK KaHAThIHIa KOHJICHCAT
xypeni. On TriciHIe KOpiHOSWTIH My3Fa aifHamapl. ¥1IaK KaHATBIHAAFbl MY3 YIIAK €KITiH1 Ke3iH1e
aya arbIHBIHBIH OIpKaJIBINTHI OejiHyiHe KeAepri »xacaiWapl. My3abl KeTipy YIIIH JKoHe KaiTa
OoJIBIpMay YIIIiH Ka3ipri TaHJaa apHaibl CYWBIKTBIKTAPABI KoJmaHaael. Onapasl OHAIPETIH MapKa
aTaynapsl ker OoyiFaHbIMEH, 4 Typre Oemineni, Tun 1,2,3,4. Kongany 0ip caThlUIbI )KOHE €Ki CATBLIBI
Oonbinn OemiHeni. Bip caThUTbl ©HACYAE CYMBIKTHIK BICTHIK Kyiae KoimaHaabl. Eki caTeLabl eki
Ke3eHHEH Typajbl. bipinii ke3eH1 Typa OipiHIi caTelaarbiiaid. EXIHII Ke3eHe CYHBIKTHIK CAIKbIH
KyHae KojJaHbulagpl. MyHJarbl CYHBIKTBIKTBIH KOPFAHBILTHIK YaKbIThl OIpiHIII caThlJaH
anTapibIKTail Kofapel. [lponenypaHblH AYpPBIC JKAaCalFaHbIH NPODOUIBIEH aKKaH CYHBIKTHIK
arbIHbIHaH Oalikayra Oousajpl. ¥IIAKThIH THUIIHE OallJIaHBICTBI KOJABIHAJIATBIH CYMBIKTBIKTHIH
apHaiipl Meepi 0ap. CyHbIKTBIKTBI KON MeJIIepe Mnaijananyra 00JaMaiiibl )KoHE a3 MeJlepie
ne 6omMaiinel. Kenm memmepnae maiinanaHy yinry OapbIChIHIA aFbIll KETIECE VIIAKTBIH Oackapy
MEXaHU3IM KYMBICBIH Texeinl. ¥IIakThiH (e30sKbIHIa OpHAJACKaH KOHJBIpFbIIapFa (JaTyuK)
CYMBIKTBIK THUMEYIH Oakpliay Kepek. Erep cyilbIKTBIK THce yiIy Ke3iHAe Nnpudopiap Karte
uHpopmanusa 0epyi MyMkiH. [Ipouierypansl THICT1 AeHreie KYpri3y KepriulikTi KbI3METKepIepIeH
KayanKepIIUTIKTI Ce31HyAl, >KOFapbhl OUIIKTUIIKTI »oHe OalpimThl OuTIMAlI Tamanm eredl. by
KaJpJiapasl THICTI TaHIAy, OKY JKYHecl apKbpUTbl KaMTaMachl3 eTunyl Tuic. [lepcoHaNIbIH TypaKThI
Koc10M >KapaMIbUIBIFBIH JKbIJT CalbIH JKaHAPTHII OTHIPhUTYbl Kepek. CeOebl yImakka OThIpFaH
KY3ZIETeH aJaM eMip Kayilci3firi ocbiFaH OalaHBICTRL. ABHAIMS cajlachl MBIHJAFaH ajaaM
OMIpIMEH >Ka3blUIFaH.
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MHNPOBJIEMA OTUYYXIAEHUSA B MUPOBO33PEHUU KA3AXCKHUX
MBICJHUTEJER X1X BEKA

XIX FACBIP KA3AK OMIIBLIJAPBIHBIH KO3KAPACBIHJIAFBI dKATCHIHY
MOCEJIECI

THE PROBLEM OF ALIENATION IN THE WORLD VIEW OF THE KAZAKH
THINKERS OF THE XIX CENTURY

AHHoOTanms. B cratee paccmarpuBaercst mpoOnemMa OTYYKACHUS B MHPOBO33PEHHH
kazaxckux wmbicnuTeneir XIX Beka. Conep)kaHHe TOHSTHUS «OTUYXKICHHE» 3aKITIOYAaeTCS B
TOCIIO/ICTBYIOIIEM XapaKTepe BEIIHBIX OOIIECTBEHHBIX OTHOIIEHHWH, PACHIMPUBLIMX Cdepy
OKCILTyaTallM YeJIOBEKa YEeJIOBEKOM, B PE3yNbTaTe Yero MHIAMBUIBI HU3BOAWINCH 10 TOJIOKEHHS
BEIIE W CTAaHOBWJIMCh 3aBUCHMBIMH OT HHUX. ABTOpPBI CTaTbl pPAaCCMAaTPUBAIOT JBa BHIA
OTUYXKACHHS: IOJUTHYECKOe M MopanbHoe. [loiauTHueckoe OTUYKICHHE, MPEACTABICHO Kak
MIPOM3BOJI TPEJICTaBUTENCH BJIACTU MO OTHOIICHHIO K TPYASLIMMCS, BCIIEICTBHE UYETO IpaBsIast
BEPXYILKA, HaJIeJICHHAsT HEOTPAaHWYCHHOW BJIACTBbIO, OE3KAJIOCTHO OKCIUTyaTHpoBajla H
oOKpa/ipIBajia CBOMX MO IaHHBIX. OrpOMHBIN COLMANBHBIN pa3pbiB MeX Ay (peosanbHON BepXyIIKOH
U HapoJIOM, pacKpeIThlii B MupoBo33peHuu C. TopaiirelpoBa, ImpHBel K OCO3HAHUIO WIUTIO3UU
CBOOOIBI TIPOCTHIX JIFOJICH, BEIHYX/IEHHBIX HEYCTAHHO TPYAUTHCS i OaeB. Kazaxckue mpicmuTenn
XIX Beka C. Topaiireipos, I1I. Kynaitbepaues, M. XKymabaeB u XK. AliMaybITOB OCHOBHbIE MOTHBbI
MOpPAJIBHOTO OTYYX/ICHHS BUJACIU B OE3HPAaBCTBEHHBIX (EOJANBHBIX OOBIYASX M TPaJULIHUAX
Ka3aXxCKOM CTemu: KajbIMe, aMaHTepCTBE, CBATOBCTBE C KOJbIOenW, MHOTrokEHCTBe. [losTomy
BONpPOC OOpeTeHMsI Ka3axXCKOW >KEHIIMHOM cB0OO/BI BOJM M BbiOOpa B (peonanbHOM oOlIecTBE
paccMaTpuBaics Ka3aXCKMMH MBICITUTEISIMU KaK JIEJI0 BO3POXKAECHUS BCel HAaLlMU.

KiaoueBble cioBa: mpobiemMa OTYYXKAEHUS, NOJUTUYECKOE OTUYKICHHE, MOpaIbHOE
OTYYXXJIEHHE, MPOU3BOJI BJIACTH, O€3HPAaBCTBEHHbIE (eojabHble 00bIUaM, Tparndeckas >KEHCKas
TOJIS.

Anparna. Makanaga XIX facelp Ka3ak OMWIIBUIIAPBIHBIH KO3KAapaCBhIHAAFbl KATCHIHY
Moceneci KapacThIpbulFaH. «JKaTChlHYy» TYCIHITIHIH MOHI 3aTTBIK KOFAMJIBIK KATBIHACTAP]IbIH
YCTeMIIIrl HOTHIKECIHIE aJaMHBIH aJaMIbl KaHay ascChl KEHEWTLIIN, HOTHXKECIHIEe IKEeKe
aJaMIapablH 3aT JeHreiiHe Tycim, oJiapFa Toyenai OoNaThIHIABIFEL. Makana aBTOpPIAphI
KATCBHIHYJIBIH €K1 TYPIH KapacThIPaabl: CasiCH )KoHE MOpaNbbIK. Casich KaTChIHY OMITIKTIH eHOeKIIi

75


mailto:a.akbaeva@agakaz.kz
mailto:leila-akbayeva@mail.ru

A3aMaTTBIK aBHAIUS aKAJEMUSICHIHBIH KaPIIbICHI Ne2(25)2022

XaJIBIKKA JIET€H 030BIPIIBIFBI PETIH/AE KOPCETLIII, COHBIH HOTH)KECIH/IE IeKCI3 OMITIKKE ne Oueymri
AIIMTAHBIH 63 KOJI aCThIHJAFbUIAp/bl astychl3 KaHarl, ToHaybl. C.TopalFbpIpOBTHIH JYHUETAHBIMBIH/IA
KepceTireH (eonaniblK 3JIUTa MEH XalbIK apachlHIAFrbl OpacaH 30p JIEYMETTIK alllIaKThIK
a3aTTHIKTBIH €JIeC eKeHiH aWThII, KeAeHIep/iH YHeMi Oaiinapra KpI3MET eTyre MaKOYp eKeHIIriH
kepcerti. Kasak owmbeuimaper C. Topaitreipo, 1. KymaiiGepaues, M. XKymabaes, XK.
A¥iMaybITOBTap MOPAJBABIK JKATCHIHYJBIH HETI3T1 ce0emnTepi peTiHae Ka3aK JalachIHBIH a3FbIH
(beomanapIK SAeT-FYPhINTAphl MEH CalT-IoCTYpJIepiHeH: KaJIbIH Majl, aMaHTepIliK, OeCiKTeH y3ary,
Ken oien amynan kepmai. CoHABIKTaH (eomanaplk KOFamjaa Ka3zak oHeliHIH OOCTaHIBIK MEH 63
epKiMeH TaHJaay epKiHIiriHe ue O00Jy MoceNeciH Ka3aK OWIIBUIAAphl OYKUT YITTHI KAHFBIPTY
MOceJeci peTiH/Ie KapacThIPIbL.

Tyliin ce3aep: XaTChIHY MOCEJeci, CasiCl KaTChIHY, MOpPaJbJbIK YXATCBhIHY, 030bIp OMIIIK
KOpCeTy, a3FbIH (PeoNaNIbIK SACT-FYPHINTAp, SHEIIIH TPareIusUIbIK JKaF Iaiibl.

Abstract. The article deals with the problem of alienation in the worldview of the Kazakh
thinkers of the XIX century. The content of the concept of "alienation™ lies in the dominant nature
of material social relations, which expanded the sphere of exploitation of man by man, as a result of
which individuals were reduced to the state of things and became dependent on them. The authors
of the article consider two types of alienation: political and moral. Political alienation is presented
as the arbitrariness of the authorities in relation to the workers, as a result of which the ruling elite,
endowed with unlimited power, ruthlessly exploited and robbed their subjects. The huge social gap
between the feudal elite and the people, revealed in the worldview of S. Toraigyrov, led to the
realization of the illusion of freedom of ordinary people who are forced to work tirelessly for the
bais. Kazakh thinkers of the 19th century S. Toraigyrov, Sh. Kudaiberdiev, M. Zhumabaev and Zh.
Aimauytov saw the main motives for moral alienation in the immoral feudal customs and traditions
of the Kazakh steppe: kalyma, amangerism, matchmaking from the cradle, polygamy. Therefore,
the issue of gaining free will and choice by a Kazakh woman in a feudal society was considered by
Kazakh thinkers as a matter of reviving the entire nation.

Key words: alienation problem, political alienation, moral alienation, arbitrary power,
immoral feudal customs, tragic female share.

Beenenmue. [Ipexae dYem paccMOTpeTh MpoOJIEMy OTUYKIACHHS B MHPOBO33PECHHUH
Ka3axckux meiciuteneld XIX Beka, HEOOXOAMMO YSICHUTh CMBICII CAMOTO TIOHATHUS «OTUYXKICHHUEY,
HauOoJsiee BepHYIO xapakTepucTuky kotopomy nan C.C. barenuH: «OTuyxkIeHHE TPEICTaBIsACT
co0oli Takoe COCTOsSIHHME (WMJIM TMPOIECC) YesIOBEKa, MPH KOTOPOM CO3/1aBacMbI€ MM COIMAIbHBIC
CHJIBI OKa3bIBAIOTCSI HE €ro COOCTBEHHBIMU CYITHOCTHBIMU CHJIAMH, a IPEBPALIAIOTCS B UYXKIble U
Bpak/eOHbIE €My CHIIbI, HE YTBEpXKIAIOIIHUe, a pa3pylIalollhe €ro COMUAIbHYIO MPUPOIY»
[1, c. 200]. To ecTh MOHATHE «OTUYKICHHE» 0003HAYAIOT OTUYK/ICHUE MHAUBHUIOB OT CaMUX Ce0sl U
JIPYTrUX UHIUBUJIOB.

Pa3BuTHne npobieMbl OTUYXACHUS B UCTOPUU OOIIECTBA OBLIO CBS3aHO C PAa3BUTUEM BELIHBIX
OOLIECTBEHHBIX OTHOIIIEHUH, KOTOPBIE CTAJIU TOCIOACTBYIOIIMMHU B OOIIECTBE U PaCHIUPUIH chepy
JKCIUTyaTallid 4eloBeKa 4yenoBekoM. CoOLMalbHBIA MHUpP 4eJIOBeKa CTajl 3aBHUCHMBIM OT
COIMaNFHOTO MUpa Bellei. He Tonbko mpeaMeTs! (U3HUecKoro Tpyaa, HO U MPOAYKTHI TyXOBHOTO
MPOU3BOJICTBA CTaJM NpPEeIMETaMH M CHIIAMU OTYYKJCHHS 4YEJIOBEUECKHX CYIIHOCTHBIX cuil. B
UTOTe BEIIM HANENATUCh CYOBEKTUBHOCTHIO M TEPCOHHU(PHUIIMPOBAINUCH, a JIOAW JHUIIAINCH
CYOBEKTUBHOCTH U JIeNEepCOHUPUIIMPOBATNCH. HANBUABI HU3BOIMINCH 0 TOJOXKEHHS Bellel u
BBITIONIHSJIA JIMIIH BEIIHbIE PO U QYHKIUU. OT 4emoBeKa OTPHIBAINCH MIPOU3BOIUTENbHbIE CHIL,
CTaHOBSCh TMPUHAMICIKHOCTHIO HEKOeMy Oe3MUKOMY colManbHOMY IienoMy. OOIIecTBeHHbIE
OTHOILIEHHUS, TAKXKE OTPHIBASICH OT YEJIOBEKAa, MPEBPAIlAIUCh B CAMOCTOSATENBHO AEWCTBYIOIIMMA
mup. BenepctBue 3Toro oOmiecTBeHHass M JUYHAS JKM3HB YEIOBEKAa MPOTHUBOACHCTBOBAIU APYT
npyry. O0e3nu4MBaHue YellOBEeKa HAYMHAIOCH C TPYJOBOU JESITENLHOCTH U TIOCTEMHHO oOpariaio
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€ro B YIIEPOHYIO JIMYHOCTb, XapaKTEPHOH OCOOEHHOCTHIO KOTOPOH SIBMJIOCH OJHOCTOpPOHHEEe
pa3BUTHUE €€ COLMAIBLHOU MPUPOBI U €€ COLIMATIBHBIX OTHOLIECHHIA.

Marepuajbl U MeToAbl. B craTthe ObUIM HCHOJB30BAaHBI TPYAbI Ka3axCKuX (uiocodos
(JI. AxbGaeBa, A. AxbOaeBa), m mpiciuteneii XIX Bexa (C. Topaiireipos, L. Kynaiibepnues,
M. Kymabaes, XK. AiimaybITOB).

B uccrnenoBanum CHOIB30BATNCH CIEAYIONINE METO/IBI:

1) KOMIUIEKCHO-CUCTEMHBIH TOJXO0J, CIIOCOOCTBYIOIIHM  PAacCMOTPEHHIO  MPOOIIEMBI
OTYYKJICHHSI M €ro BHJOB — IOJUTHYECKOTO M MOPAIBHOTO OTYYKICHHS B MHUPOBO33PEHHUU
Kazaxckux MeicauTeaed XIX Beka;

2) CpaBHMTENBHBIM aHAIM3, MO3BOJIIONIMIA IMOKa3aTh OO0IIee W O0COOEHHOE B pa3IMYHBIX
MIPOSIBICHUSAX TOJUTUYECKOTO U MOPAJIBHOTO OTUYXKJICHUS B Ka3aXCKOM TPATUIIMOHHOM OOIIECTBE,
a TaKkke B MHPOBO33PEHHHM Ka3axCKUX COIMAIBHBIX MbiciauTeneld XIX Beka, pacKphIBarOIIuX
CYIIHOCTH OTUYXJICHUS,

3) uctopuko-punocodckuii MeTos, COACUCTBYIOLUIUN YINOPSAOUYMBAHUIO M PEKOHCTPYKIIMH
B3TJISIIOB  MBICTMTENICH Ha CYOIHOCTh OTYYKIEHHS, BBISABICHHIO TIPEEMCTBEHHOW CBS3M B
Pa3IMYHbIX TPAKTOBKAX MPOOIIEM.

4)  oOmeHay4yHble METOOBl — aHAJIW3, CHHTE3, a0CTparupoBaHUE, CUCTEMATHYHOCTH,
000CHOBaHHOCTB BBIBOJIOB, OTIOpa Ha JIOTHKY.

Pe3yabTaThl u 00cy:xnenue. ABTopsl ctath AkOaeBa A.H. u Ax6aesa JI.H. B MoHOTpadusx
«Ucropusa kazaxckoi scretmdeckoi mbicam» (Anmatsl: AJluT, 2021), «IIpobrema yenoBeka B
mupoBo33pennn C. TopaiirsipoBa» (Anmatsl: «Kazak yauBepcureti», 1993), a Takke B yueOHOM
nocobun «OCHOBBI Ka3axCKO#l ATHOICTeTHKH» (Anmatel: «Atamypay, 2021) 3aHHUMAIUCH
Hccae0BaHUuEM TTPOOIEMBI OTIY)KICHHST B MEPOBO33PEHHH Ka3axCKux Mbiciuteneid XX Beka.

[IposiBneHne TOro MM MHOTO BUJAA OTUYKICHHS B TBOPYECTBE psila Ka3aXCKUX COLMAIBHBIX
MBICIIUTENEH, XOTs caM TEPMUH «OTUYKJICHHE» UMHU HE UCIHOJIb3YeTCsl, KaXKETCsl HaM OeCCIIOPHBIM.
Cnenyer Tarkke OTMETHTh, YTO HAlynaB MpPOOJIEMY OTUYXKAEHHUS, B COOTBETCTBUHM CO CBOUMH
0OI11eCTBEHHBIMH YCIOBUSAMHU OHU MOMNBITAIUCH PACKPHITh U PELIUTH €€.

VYray6nss HaMEeueHHYIO IPOoOJIeMy OTUYXKAEHUS, CYUTAEM HEOOXOAUMBIM PACCMOTPETh TaKHE
BUJIbl OTUY)KJCHUS, KaK OJUTHYECKOE U MOPAIBHOE.

KakoBbl e NpuuuHbI, ClI0OCOOCTBOBABIINE UX 3apOKICHUIO U npossiaeHuto? Ilpexne Bcero,
OHHM CBSI3aHBl C TPYAHBIM INepuoJoM B ucropuu Kaszaxcrana, oTMeueHHBIM OOpbOOH Ka3axCKOTro
HapoJa NPOTUB KOJOHHAJIBHOIO THETa U pas3iiokeHHs (eonanu3ma. Buas nmoscrony counmanbHOe
3710, HUILETY, NPECTYIUIEHHs BO BCEH HX IPOTUBOECTECTBEHHOCTH, Ka3aXCKUE MBICIUTEIN,
yOexX1ar0TCsl B TOM, YTO OTUYXKACHUE KOPEHUTCS B CAMOH CYLIIHOCTH OOILLECTBEHHOTO OPraHnu3Ma.

IIpexne Bcero, pacCMOTPUM IOJUTHYECKOE OTUY)KJCHHE, CBSI3aHHOE C HAJIMYMEM pa3pbiBa
MEX]ly OOLIECTBEHHON — «MCTUHHOM» — I0JIb301 M MCKa)KEHHBIMU JIMYHBIMU MHTEPECaMU JIIOJCH,
BCJIEJCTBHE 4Yero IMpaBslias BEepXyllKa OTJAJeHa OT TPYIAIIUXCS, U TPYIAIIHEcs HE MOTYT
IPUHUMATh JEATENbHOTO y4yacTuUs B IOJUTHYECKOW JKM3HM M3-32 HHU3KOIO KYJIbTYpHO-
00pa30BaTEILHOIO YPOBHS, MHBIMHU CJIOBaMHM, IOBaJIbHOW HerpamoTHocTu. Haznenenssle
HEOI'PaHUYEHHON BJIACTBIO MPABUTENHN JEJald TO, YTO UM BBIFOJIHO, HUUYTh HE 3a00TACh O Onare
CBOMX IO/IJJTAHHBIX.

Kazaxckuit mpiciutens XIX Beka C. TopalrslpoB, paccmarpuBas (PeHOMEH MOJUTHYECKOTO
OTUYXJICHUs, CYMEI HpPEeoJ0JIeTh WIUIIO3UI0 «IIPOCBEIIEHHOIO IPaBUTENs» — YMHOTO,
MOTIEYUTENBHOTO XaHa, MPHUCYLIYI0 HeKOTOpbIM IpocBeTuTensiM XIX Beka. OcoOeHHO yOeTuTeaTbHO
OTUYXJIaroIyto cyuHocTh Biaactu C. TopailrelpoB packpbul B mosme «KHu3Hb B OIyXKIaHUSAX», Te
XapaKTepU3yeT ee Kak CrocoO BO3BBIIIEHHS HAJl HAPOJIOM pajii yAOBIETBOPEHHUS JTUUHBIX aMOMLIUN
BJIACTUTEJISl B MIOYETe U claBe. BracTh — HHCTPYMEHT COLMAIBbHO-3KOHOMHUYECKOTO MPHHYKICHUS
HapoJa B pyKax IUTyTOKpaToB. MIMeHHO oOpeMeHEHHBIE KOPMMJIOM BIJIACTH COCTABIISIOT KOCTSIK
JepKaBbl, W 03 ydeTa WX MHEHMHA peaJlbHOCTh IOJIHOMOYMH TOTO WJIM MHOTO MpPaBUTEIS
COMHHUTeNbHa. TakuM 00pa3oMm, BJIAacTh HEOOXOauMa, Ma0bl OXpaHATh MHTEPEChl CHIIBHBIX MHpa
cero.
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U ecnu 6 paxke MHE BpYYHIIU BJIACTh,

Mymiam st moMory y 6€HbIX KpacTh:

Benp ecnu okaxy moiep:kKy ciaadbiM,

To B TOT e 4ac s nowkeH Oyay nacts [2, c. 90].

C npyroi cTopoHbl, paccyxkaaer TopalrbsIpoB, HEJIETKO 3aCTaBUThH JIEHCTBOBATH COTJIACHO
CBOEH BOJIC JIIOCH, OONANaIOMIMX pa3HBIMHU XapaKTepaMH W MHEHUSMH, W MPH ATOM OBITb UM
yrogausiM. Jlaxke ecinu mpaButTenb JOOPOJETENIEH M CIIPaBEAJUB, OH HE MOXET pacCuMThiBaTh Ha
CHHUCXO>KJIEHUE U 0J1aroJapHOCTh Hapoaa, MO0 KOHEUHBIN UTOT €ro paJieHUul MevyaieH.

He B cunax nroau oueHuTs yma,

Xapaxkrepa u 3HaHuil. 1 Becbma

OnacHo ObITH IPaBUTENIEM HApPO/a.

Uro xnaet ero? Iletnst wim Tropema [2, c. 90].

JInanexkTudecknidi moAXoA K BOIIPOCY O BJIACTH ITO3BOJIMI TOpPaWTrbIlpOBY NMPUNTH K BBIBONY,
YTO BJacTh B JH0OOH (hopMe MpOSBICHUS SBISETCS MOJOIJIEKON MOIMTUYECKOTO OTUYKJIECHUS.
[IpencraBuTeneit BIacTy B Ka3axCKou ctenu TopalrbIpoB Moka3aj Kak JoJeH, 3a00 TAIUXCS JTHUIIIb
0 COXpPaHEHHH CBOET0 BBICOKOIO COLIMANILHOTO MOJI0XeHHs. TakoBbl TacOoaaT, yMHOXKAIOUINI CKOT,
moxoTauBbii Xxpomen Hypym u repou ctuxotBopeHus «Bot kakue y Hac Boxkaku!»

Boskakamu ce0st Ha3bIBAIOT OHHU,

A mararorcs mpa3aHo Lenble JHUA —

B MoaHbBIX HUISIMAX, B 0YKaX U ¢ OJECTSIIUM NOPTHEIEM. ..
MHOTr0 b TIOJIB36I Ka3axaM OT UX 00nToBHH? [2, ¢. 26].

TopaiireipoB nojarai, 4YTo HCKOPEHEHHE TaKUX «BOYKAKOB» MOXKET CTaTh BaXKHBIM IIarOM Ha
IIYTH JOCTHUKEHUS €0 COOTEYECTBEHHUKAMH MOJIUTHYECKOTO PAaBHOMPABHSL.

Onpenenss CyIHOCTh MOJUTHYECKOTO OTUYKIEHHS M CTENEHb €ro BIUSHUSA HA HAPOJHOE
co3HaHue, TopalrbIpoB 3aKimtounil: «BiacTe — M3BECTHO OJHO — TEMHBIM JIyllaM OTpaBa» [2, C.
90], uro O3HaAYAI0 HEYMEHHE «UYEPHH» OOpamarbcs C BIACTHIO W HUCKIIOYAJIO BO3MOXXHOCTH
HaJIEJIEHUS TPYAOBBIX MAacC rOCYAapCTBEHHBIMH MOJHOMOYHUSAMM.

['1aBHBIM HMCTOYHHMKOM OTYYXIEHUS BO BCEX €ro MNposBICHUSX Yy TopailrslpoBa sBIsETCS
(deonanpbHOEe OOLIECTBO € €ro YpOJUIMBBIMU MpeApaccylkaMu. SIpKUM NpUMEpPOM COLHUAIbHO-
JUYHOCTHOW Tparequu SIBISeTCSl Tparuueckas cyabOa 3almyauBiierocss yenoBeka — AxkuOast
(poman «KTo BHHOBaT?»), B Yroay pOJIOBBIM HHTEpEcamM HECBOOOJIHOTO [ake B BBIOOpE KEH,
MOATOJIKHYBUIMX €r0 Ha MyTh pa3BpaTa U abCypIHBIX MOCTYNKOB. [lpyroii mpumep couuaibHO-
JUYHOCTHOU Tparequu oOpa3 Oemusika («bemHsk»), HU3KOE COIMAIBHOE IOJIOKEHHE KOTOPOTO
obecnieunsio emy >kKH3Hb paba, 00yCIIOBUB BCE €r0 HECYACThS — COCTOSIHUE «HEKOPMIJIEHHOTO IICa» C
MEUTOM «3a KyIllaHbe ceCTh U — CKOJIbKO X0uy! — OeCIpensiTCTBEHHO ChECTh», IPSI3HOE U XOJIOIHOE
CYILIECTBOBaHKE, 0€3 HOCKU «HH TEIIbIX, HU IEJIbIX, HU YUCTBIX oaexm» [2, ¢. 108]. Buyrpenunue
MIPOTUBOPEUHUSl CaMOM JIMYHOCTH, pa3pacTarolluecss A0 YPOBHS COLMATIbHO-JIMYHOCTHOW Tpareauu
CBSI3aHBI C 00Pa30M JIMPUIECKOTO T'epost (TIo3Ma «ATackaH eMipy).

HeB0o3MOXKHOCTh pa3peluTh >KU3HEHHBbIE MPOTHUBOPEUYHS B OKpYKalolleM o00IlecTse,
BBIHY)K/JIAIOT UCKaTh BBIXOJl U3 HUX HA TOM CBETE — B par0. Hu Ha 0AHON BO3pacTHOM CTyleHH — B
JETCTBE, MOJIOZOCTH, 3PEJIOCTH, CTAPOCTH, CMEPTU — IE€pPOI0 HE YNAETCS YNOBIETBOPUTH CBOU
JKEJIaHUs, TaK KaK KaXJ0€ )KU3HEHHOE JOCTH)KEHUE HE IPUHOCUT yIOBJIIETBOPEHUS — 3/I0POBBE, U3-
32 TOrO, YTO «MOXKET HPUATH OOJIE3HBY, KEHA, «IIOOOBBY» KOTOPOH «KYIUIEHA 3a JEHBIUY,
060rarcTBO, NMPHOOPETEHHOE «3a CYET CTpaJaHMN TSKKUX O€IHsAKa», «BIACTh AL TOTO, YTOO
JMKTOBaTh pabaM» U MOJIEpKUBaTh Oorauell B 0OKkpajbpIBaHUKM O€HSKOB. BBIX01 M3 BCEro 3Toro
MHOOBITHE — pEeUHKapHalMs B 000JI0OYKE HACEKOMOTO, PhIOBbI MM PACTeHMs WIM K€ IMOMajJaHue B
paif, rae HeT HM CMEpTH, HM CTapOCTH, HM MydeHHH. Tema Tparndyeckoil CyabObl KEHIUHBI
HaXOJuUT sipKoe BorulonieHue B oopaze Kamap («Kamap Cymy»). TopaiirelpoB B OTIHYHE OT APYTUX
Ka3axCKUX MHcaTesiell TOro BPEeMEHH, Hapsly ¢ (pu3ndecKu-MyuyeHHYecKuM youiictBoM Kamap u
yOMICTBOM paJd MECTH CO CTOPOHBI AXMeTa, MPOBOJUT HACI0 MOPAIBHOH «CMEPTH» Te€pOEB,
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BOCIPUHIMAEMON KaK Tparudeckoe CIEJCTBHE HECOBEPIICHCTBA OOIIECTBEHHOTO CTPOS TOTO
BpEMEHHU.

[lockonbKy Ka3axckas COLMAJIbHAs MBICIb HMMEET SPKO BBIPA)KEHHYI0 HPABCTBEHHYIO
HaIPaBJIEHHOCTb, OCHOBHOE COJIEP’)KAHHE MOPAJIBHOIO OTYYXKAEHUS COCTaBJSET Pa3BOCHHOCTh
TpeOOBaHUM, NPEABABISAEMBIX K JIUYHOCTH — C OJHOM CTOPOHBI, TYMAaHUCTHYECKOW MOpANbIO, a C
JpYroil CTOPOHBI, OECUEIOBEYHBIMH 3aKOHaMH (eoJambHOr0 U OypKya3sHoro mupa. OCHOBHBIC
MOTHBBI OTUYKJIEHUSI Ka3aXCKOr0 OOLIECTBA OT MOPAJIbHBIX HOPM Ka3aXCKUE MBICIUTENN BUJIEIH B
OE3HPABCTBEHHBIX OOBIUASX W TPATUIMAX KA3aXCKOW CTEMU. JTO M MpoAaka 3a KaJbIM CTapUKaM
MOJIOZICHbKUX JEBYLIEK; 3TO W IPEJOCTABJIEHUE BJOBHI IOCIE CMEPTH MY)Ka B pacHoOpsKEHHE
OMmKaiIero poACTBEHHUKA MOKOWHOTO; 3TO M CBATOBCTBO M CTOBOP JIETEH C MEIEHOK, UMEIOIINE
CIIEICTBUEM PAa3MOJIBKM MEXIY BIIOOJEHHBIMM M TOCTBUIYIO CEMEHHYI0 JKH3Hb, 3TO U
MHOT0>KEHCTBO, BbI3bIBalolllee OECKOHEUHbIE PACIIPH, 3aBUCTh, CIVIETHU HA MTOYBE PEBHOCTH MEXY
COINEPHULIAMHU-)KEHAMM.

B nuceme «U3 pomusb» («Enpen») CynTaHMaxMyT HOpUBOJIUT HEOOJBIIONW CBOJ
HPaBOYYUTEIbHBIX MPABUJI, B KOTOPHIX OH MPHU3bIBAJI HE UCMOJIb30BaTh JI€TEH B KOPHICTHBIX LENSIX U
HE IIPOJaBaTh JIEBYILIEK 32 KaJIbIM.

«Bo-mepBrIX, OTHBIHE HUKTO B pojy Kaparaii He oykeH ObITh IOMOJIBJIEH B MJIQJCHYECKOM
Bo3pacte. Ho ecnu nake moMosBKa COCTOUTCS, TO MO MCTEUEHUH BPEMEH, €CIIM OJHA U3 CTOPOH
OTKa)XeTCA BCTYNMUTh B Opak MO MNPUYMHE OTCYTCTBHS JIIOOBU W BJEUEHUS, TO 3TOT CrOBOP
paccTpauBaeTcs M YIUIaY€HHBIA KaJlbIM BO3BpPALAeTCs.

Bo-BTOphIX, 10 pemieHus BCTYNMUTh B Opak caMUMH IOHOUIEH M JEBYIIKOM pOIUTENH HE
JOJI’KHBI IPUCHLIATh CBATOB U BECTHU MEPErOBOPHI KaCaTeIbHO CBaAbOBI.

B-TpeThux, MycTh CrMHET HaBCEr/a CTApUHHBIA OOBbIYal IIATUTH B KaueCTBE KajbIMa COPOK
CeMb KOOBUIUIL ¥ TPOYUI CKOT.

B copasmepumocTH € TpHIaHBIM, JaBa€MbIM HEBECTE, MOXHO 3allPOCUTh HEMHOIO
CKOTa CO CTOPOHBI XEHMXA, YUUThIBas MPHU 3TOM €ro UMYILECTBEHHOE IOJI0XKEHUe» (IMepeBoj
mam) [3, c. 219].

TopalrepoB Bepui, YTO MOYHMH, HadaThld poaoMm Kapartail, Oymydn mojiaep>KaHbIM JAPYyTUd
pOJlaMH Ka3aXCKOM CTEINH, IOCIYKUT aKTOM «BBICHIEH YEIOBEYHOCTU» U MOPAIbHOCTH.

MopansHoe oTuyxjeHue B TBopuectBe lllakapuma KynaiibepaueBa pa3BuBaeTcst B JIBYX
HalpaBJICHUAX: TPAaruyeckKoi JI00BU U TPArMuecKou cy1bObl KEHIUHBI, HAls IPKOE BOILIOLICHNE
B €ro JIMpUYEeCKUX nmosmax-tpareausix «Kankaman — Mawmbip», «Ermuk — Kebek», «Hapraiinak nen
Alicyny», «Jleiimn — MemxkHyH». B KaxaoW W3 MOSM HJIed MOPAJIbHOTO OTUYXJIEHUS HAXOIUT
BOIUIOIIEHHE B OTHOUIEHMHM  HEBO3MOXHOCTH JIMYHOIO CYacTbsi B (DEOJAIIBHOM MHUpE, IAe
LApCTBYIOT poJoBble pacnpu. [loaTtoMy, kak oTmerwi nucarens M. Marayus, naudHas Tpareaus
repoeB nosm «Enmuk — Kebex» m «Kankaman — Mawmbip» mpeBpainjaercss BO BCEHApPOJIHYIO
Tpareauto: «...Enmik — KebGex» te, «Kankaman — Mamblpy 1a jxkeke 0ac Tpareiusichl XaJblK
TpareMsICBIHBIH Oip OeJeri perinae kepiHemi» [4].

B nosme «Ennuk-Kebexk» MopanbHOE OTUYXKIEHHUE HOCHUT TPAarMKO-KapMHUECKHM Xapakrep.
Kak u B rpeueckoil tpareann «Lapp Dnun» Codokia, rae opakya cyabObl mpejackaszan Daunmy
CMepTh OT pYKH COOCTBEHHOTO ChiHa, Tak U KebOeky abbi3 Hbican mpeackasbiBaeT cMepThb U3-3a
M00BM K BBICOKOOpOBON cmyrioi nesymike. [Ipenckazanue cObiBaeTcst u KeOex ymupaer m3-3a
IpeaBapuTeNIbHO NoxuleHHOH uM Enmmk. Tparmunoe 3Bepckoe yOMICTBO BIIOOJIEHHBIX,
IIPUBSA3AHHBIX K XBOCTaM JIOIIalel M BOJIOYEHHBIX IO 3€MJIE IO HACTYIUIEHHS UX CMEPTH, a 3aTeM
OpOILIEHHBIX BMECT€ € PEOEHKOM B TOpax, POXKAEHO M3 YCTaHOBOK Ka3aXCKOTo (heoJalbHO-
naTpuapxajabHOro oOIIecTBa, HapylIeHHe KOTOPBIX, B JAHHOM Cllydae — Kpaka 4y>KOH HeBEeCThl U
poKIeHne BHEOpaYHOTO pebEHKa — BIEUET 3a co00i OUeHB KECTOKOE HaKa3aHHe:

KeiiGipeyi TacrieneH aTnak 00J1/bl,

Keiibipeyi qapra ga aciak OoJbl.

AsFpIHIa MOMHBIHA apKaH CaJlblIl,

Artka Gaitnamn, cyiperin manmnak 6omsl [5, c. 307].
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B nosme «Kankaman — Mamblp», Kak ¥ B IPEIbIAYILEH TpareJuu, MOPaJIbHOE OTUYXICHUE
BBISIBJICHO Ye€pe3 MEXKIIOKOJICHYECKUH KOH(MIUKT, 00yCIaBIUBAEMBIH CIOXKHBIMH COIIMAIBHO-
HCTOPHYECKUMH TOCICBOCHHBIMHU COOBITHUSIMHU C JDKYHTapaMH, KaJIMbIKAaMH U JUKYTOM (COOBITHS
«AxrabaH mIyOBIpBIHIBIY). be3zxkanocTtHoe, crlaHupoBaHHOE copoiuuamu Kanmkaman, yOWiicTBO
Mawmsbipa, a 3atem paHenue KankamaH, BBIHYKJAIOT €€ IOKMHYTH pOAHBIE Kpas. B mosme
«Hapraiinak nen Alicyny» HOBTOpsieTcsl Tparmdeckas Kosumsus u3 nosMm «Enmmk — Kebex» u
«Kankaman — Mawmpbip», 00yciioBieHHas (eoJaIbHBIMUA OOBIYAsIMH M OOpsSIaMH, MO KOTOPBIM
KEHIIMHA pPACLEHUBAJach KaK CYIIECTBO CTOSIIEE HUKE YKUBOTHOIO, KOTOPOE MOXHO OBLIO U
yOUTh, ¥ IPO/IaTh, BEIHYIUBIINX AKWCYITy TOBECUTHCS:

A¥icymy Oy )KaJIFaHHAH COUTIIT OTKEH,

Olienep 01 Ke3/1eri Maj ecenTi,

Oreiinik, KYHAECTIKIIEH TYNKE )KETKEH.

Kiwm carca, kaiina aiimaca, conaa ketkeH [5, ¢. 327].

OpuuM U3 (PakTopoB, yCyryOIsSIOUINX Tparudeckyro cyapOy Alicyny sBisercs e€ cUpOoTCKas
J0JIs, KOTJla ’KU3Hb Xy)XXe ueM cMepTh: «Jlapura! byn emipnen enim apThIK, )KETIMHIH KOPreH
KyHi ocsl 6oscal» [5, ¢. 314].

B nosme «Jleiimm wu  MemkHYH» MOpalbHOE OTYYXKIECHHE HWMEET JMYHOCTHO-
TICUXOJIOTHYECKUH XapakTep, 0COOeHHO co cTopoHbl Kaiica, pommeamiero BCiaeaCTBUE CBOEH JTIOOBH
JI0 COCTOSIHHSI CyMacUIeCTBHs M HpO3BaHHOrO MemkHyHOM — «OpepxxuMbiM»: «Fapanma
«MOKHYH» JIETeH — JKBIH/IBI JeMeK, « MOKHYH» JIeT aT KOWBIIIBI COHBIH YImin» [5, ¢. 361]. Mcropus
mo6Bu apadckoro noasta Kaiica (koH. VIl — nau. VIII BB.). Bnepsoie Hanncannas Huzamu nosma
«Jletimn 1 MemxuyH», B uaTeprperanuu [llakapuma nprodperaeT HpaBCTBEHHO -TICUXO0JIOTHUECKHUI
OTTEHOK, OOYCJIOBJIEHHBIH MHPOBO33pEHHEM caMoro mnosta. B mosme Tparuueckas BHHaA 3a
cymacmectBue Kaiica mmeer kak CyOBEKTHBHBIM MCTOYHHMK — cama Jleinn: «MeH ymiH MoxHYH
oonmei-ay Kaiieic ateiay» [5, ¢. 387], Tak 1 00BEKTHBHBIH MCTOYHHMK — OTell JIeHan, He »KelaBIInii
oTHaTh J10Yb 3a cymacuieamero. Jlannas ucropus ao0BHU, kak U Pomeo u JIxynbeTTa, sBIsSETCS
OJIHOW M3 NEYAJIbHEMIINX I03M Ha CBETE. 3/e€Ch JUYHOCTHOE TPAaruyecKOe BBICTYMAET Kak
uppaluoHaibHoe (aTaqbHOE ACWCTBHE I'epOEB IMOMABIIUX H3-3a CIA0OBOJMS M MOYTH JETCKOTO
Bo3pacta (momo6uB B 13 ser Jleiwnmu m MemkHyH ymuparor B 16 jer) B mieH pediekcuw,
NPUMHUPHUBIIUXCSA, U JaXe MOATAIKUBAIOUIUX CBOIO Tparuueckyr cyap0y. Camumu reposiMu
OTPUIACTCSI U YHUUTOXKACTCS UJEsl «ECTECTBEHHOW» CYACTIMBOM JIIOOBU, CTaBIICH MPUYMHOM UX
rudesnu, a IOTOMY OHM YHHUTOKAIOT ce0sl M3-3a HEBO3ZMOKHOCTH €€ peasn3alli.

B TBOopuectBe Markana JKymabaeBa (eHOMEH MOPANBHOTO OTUYXICHHS HAaXOIUT CBOE
BOIUIOIICHHUE B 3aryOJeHHBIX (PeoJaIbHON MOPaJblo )KEHCKUX Cyne0. 3bI0KOCTh JTUYHOTO CUACThS
Kazaxckoi aeBymiku y JKymabGaeBa oOycioBiieHa e€ Tparudyeckoil cyAabOOi — HACHILCTBEHHBIM
3amyxecTBOM. CBOW BEpAMKT MHCATENIb BBIPAXKACT Yepe3 TaKue OINPEAeTICHHs, KaK «3apiibD»
(ropeMblvHas), «KaWFbUIBD) (Me4alibHas), «anganran» (oOManyras) (ctux. «Kalrbuibl cyimyray,
«3aprbl cyily», «AJJaHFaH CYITY»).

KBuHTACCEHIUSI Tparu4eckoi KEHCKOM JI0JIn TOro BpeMeHHU BblpaxkeHa M. XKymabaeBbiM
yepe3 CloBa MPOKJIATUS NpU3paka JEBYIIKM O CBOEH 3aryOJeHHOM Jyiie, ¢ FOHOCTH HpPOJaHHOU
poauTensiMi B pabCTBO MYXYy, SIBUBIIETOCs €My HOUblO: «bi3lieH copibl kanraHaa kaH Oap ma
exeH?!.. ©3 KOJBIMEH OTKa CallFaH aTa-aHacblHa, asy OlmMereH TacOayblp >KaKbIHbIHA, YKAHCHI3
OMBIHIIBIK KbUIFaH, HAMBICCHI3 KYH KbUIFAaH MyHapiapra KaHJIbl Kac TeriMl, JaFbIHET alTajbl
oifen...» (ctux. B mpo3e «JlomObIipay) [6, c. 110].

HcTouHHKOM MPOSIBIEHUSI MOPATILHOTO OTUYXACHUS Y AWMaybITOBA SIBISETCS HECUACTIMBBIN
Opax, 3aKIro4aeMblii TMOO BCIEICTBUE MOTYMHEHUS (eoJalIbHOM 0OpsAAHOCTH (KajbIM), THOO0 paju
BBITO/IBI (ZIEHET), TM00 KaK pe3ysbTaT JIMYHOHM OIIoMmHOCTA. OTCIo/1a MOCThIIask ceMeiHast )KU3Hb U
TUYHAs Tparudeckas cyap0a HE TOJBKO KEHIIWH, HO U MYXYuH. [IpumepamMu d4ero SBISIOTCA
MHOTOYHCIICHHBIE >KeHCKHe oOpa3bl AliMaybiToBa — Pabura u3 mbecwsl «Pabura», [llapbany u3
neechl «Kananus-Ilop6any», AkOunek u3 pomana «Ax6inex», Kynukeit u3 nosectu «KyHikeniH
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Ka3bIFb», U MyXcKoi o0pa3 Ilepuusiza u3 mbecsl «llepuusiz». Ero repou mpencraBieHbl B
COCTOSIHUM TICHUXOJIOTMYECKOH OOpbOBl M JIMYHOCTHOTO CaMOYTBEPXKICHHS W3-3a TMPUHSITHUSA
OLIMOOYHOTO pelIeHHs B BOIIpOcax Opaxa.

K mpumepy, 19-tu nernsisi Pabura, HacHIIbHO BBIIaHHAs 3aMYX 3a 55-TH JIETHEro macryxa
baiigunpay, HecMOTps Ha cBOE paOCKoe MOJOXKEHHE, B (UHAJE Mbechl 0OpeTaeT AYXOBHYIO H
(GU3NYECKyI0 HE3aBUCUMOCTh, NPU3bIBAs K 3TOMY U JPYruX >KeHIMH: «KYHIIKTEH, KOpPJIBIKTaH
KyThuiaiibia! backimMa TeHnik amaipia! Ken, ka3zakTeiH KyH Kbi3gapbl! Kon ycracein, GocTaHIbIK
TYpPMBICKA KeTeHik!» [7].

OcBoboxnaenust noouBaercs u lllapdany B mbece XK. AiimaysiToBa «Kanamus — LlopGany»,
CTpEMSILAsACS K BOCCOCTUHEHUIO C BO3moOieHHbIM. Tparnueckas repounst Kynnkeit («KyHikenaiH
Ka3bIFbI»), ITHOPUPYS TPAJULUU U LIEHHOCTH CEMbHU, B MIEPBYIO OpauHyI0 HOUb cOeXkaya OT ropsdo
MOOSAIMX e€ poAWTEe, U OT HaBA3AHHOIO MMH MYXa K JtoOuMomy. BbiOpaHHBINH €10 MyX,
OJIHAaKO, HE TPUHOCHUT €l cYacTbsl, U OHAa OCTAETCSl OJJHA Ha CTApOCTHU JeT. AWMAaybITOB UCTOUHHUK
JUYHOM TpareIuu JAEBYIIKM BHUJIUT HE B OTCYTCTBUM JIIOOBH, a B M3JMILHEH JIIOOBU depecuyp
3a00TJIMBBIX POJUTENEH, TOATOIKHYBIINX €€ K POKOBOM OILIMOKE.

AHasiornyHasi ujes npoBoautrcss U B mbece «lllepHus3», repod KOTOPOW MOJHOCTHIO
pazouapoBalics B TIOOBU U HE OOPEN CEMEMHOTO CYAaCThsl HU C MEPBOM, O€3rpaMOTHOM, HO TOJTHON
no0poJeTeNbHOCTH KeHOW Paymian, BbIOpaHHOW POAMTENSIMH, HU CO BTOpPOI, 00pa3oBaHHOW U
kpacuBoit XKamunéii, okazasiieics 0e3TyXOBHON U TIIYIIOM.

«OcobeHHo TparnyeH oOpa3 I0HONW AKOWJIEK W3 OJJHOMMEHHOIO pOMaHa, CTaBIIEH KepTBOI
HACWJINS, TOCTY)KMBIIETO MPUYMHON €€ MOpaIbHOrO OTYYXKJEHHUS C POAHBIMU. DaKTUYECKU He
BMHOBHAs B CIIy4YUBLIEMCS ¢ Hell HecyacTbe AKOUIIEK BBIHY)KJ€Ha HECTH Ha ceOe rmeyaTh 1mo3opa 3a
He€ OTIa, TATOTUBIIETOCS €10 Kak TshkENoW Homed. BceoOiee ocyxkeHne 3a MOTEPIO JIEBUYbEH
YECTH MPEBPALIAETCS 71 TEPOUHU B IICUXOJIOTMUYECKYIO IpamMy, IEPEPOCIIYIO B KAYECTBEHHO HOBOE
JyXOBHO-HPABCTBEHHOE COCTOSIHAE JIEBYIIKH — B CTAHOBJICHHE €€ HE TOJBKO B KA4ECTBE JOYEPH
CBOET0 OTIA, HO U JIOYEPU OKpYXKarolero e€ oOI1ecTBa, HEBOJBHO HECYILErO OTBETCTBEHHOCTh 3a
e€ cympOy» [8, c. 48]. Orcrona m 0600mecTBICHNE €€ OBITHA KaK MPOJYKTa CBOETO OKPYKCHHS:
«...0On enpl aKcakaiApIH FaHa Oaltackl eMec, KOITiH O0amacel...» [9, c. 343].

BeiBoabl. Kazaxckue Mmpicaurenn XX Beka B CBOEM TBOPUECTBE MCKalU IyTH U CPEIACTBA
IIPEOJIOJIEHUS OTUY)KIEHHBIX COCTOSIHMM. OHM IoJjlarajiv, 4T0 HOBOE IIOKOJIEHUE, CMEHsA CTapoe,
CyMeeT MpEeOoJ]OoJIETh JIECUCTBUE OTUYKIEHUS, PAaCIpPOCTPAHMBIIETOCS NaXe Ha B3aUMOJCHCTBUE
MOKOJICHUH, pa3jiararolero 1 Ka3axckoe oOIecTBO U MHIAUBUA.

OHu CBA3BIBAIM HCKOPCHEHHE SIBICHHMS OTYYKICHUS C YHUYTOXKEHHEM OKCILTyaTaluH,
HECIPaBeAIMBOCTH, C CO3JaHUEM YCIOBHUH JUIsl CBOOOJHOIO Pa3BUTUS KaXKIOr0 4eJIOBEKa, IOJ
KOTOPBIM JIEATENIN Ka3aXCKOM KyJbTYpbl MOJpa3yMeBaIM CBOOOIHBIM JOCTyN K 00pa3oBaHUIO, K
VCTUHHBIM 3HAaHUSAM, K BBICIIUM JOCTM)KEHUSM KYJIbTYPBl. DTOT IIPOLIECC, TI0 UX MHEHUIO, HAYHETCS
II0CJIE OCO3HAHUS JIFObMU HEOOXOUMOCTH BeZeHUsI OOPbOBI 3a CBOIO PEaIbHYIO CBOOO/TY.

[Ipeononenue MOMUTUYECKOTO OTUYKICHHUS B MMPOBO33PEHHM Ka3aXCKUX MbicauTeneit XIX
BEKa, MPEX/]E BCEro, CBA3BIBAIOCH C M30aBJIEHUMEM Ka3axCKOro HapoJa OT KOJIOHMAJIbHOTO I'HETa
Poccun, B JOCTMKEHMM CaMOONPENEIICHUS U HE3aBUCHUMOCTH OT «BOJIOCTHBIX», «IIPHCTAaBOBY,
«ye3ga». OTcrofa ONMCAaHME HENOIICIBbHOM TOpedYd M YAPYYAIOLIEro IOJIOKEHUs Ka3aXxCKOTo
HACEJIEHUs, OTCTPAaHEHHOTO OT TOCYAAPCTBEHHOTO YNPABICHUS HA POJHOM 3eMile, OTUYKICHHUS
Ka3ax0B OT POJHOM 3eMJIM, HE MPUHAJUISKAIIEH UM, OIIYIIAIOMINUX OeclipaBue BO BCEX MKH3HEHHBIX
chepax.

[Ipeononenne MOpPaIbHOTO OTUYKICHHS CBSA3BIBAIOCH C OCBOOOXKIEHHEM Ka3aXCKOU
KEHIUHBl OT HACWJIBCTBEHHOTO 3aMykecTBa. MpIcauTenn OOpOJUCh TPOTHB IMO30pHON
HEOOXO/JMMOCTH BBIXOJUTH 3aMYK H3-32 KalbIMa, YIUIAUeHHOro 3a HeBecTy. [losToMy oHH
CBSI3bIBAJIM BOIIPOC OOpETEeHUs KEHIIUHOI cBOOOI0M BBIOOpa CBOETO MYKa C JIEJIOM BO3POXKJICHHS
BCEM HaLUH.

B pesynpTaTe NpoBENEHHOIO UCCIEAOBAHUS aBTOPBI CTaThU YCTAHOBUIIU, YTO HOJUTHYECKOE
U MOpaJIbHOE OTYY)KJIEHUE OTIMYAIOTCA KOMIUIEKCHOCTBIO M MHOIOACHEKTHOCTBIO, IOCKOJIBKY
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MOJINTUKA U MOPAJIb MIPOHHU3BIBAIOT BCE BUBI YEIOBEUECKOH JEATEIHLHOCTH. B 3TOH cBsi3n 0coOyr0
SHAYMMOCTh MPCACTABJIACT BBIBOA O TOM, YTO IMPOLCCChI OTUYYXICHUA HNPOUCXOOAT U B caMmou
MHOJIMTUKE U B caMOu MOpajin, © OCHOBHBIMHU YPOBHAMHU IOJJUTHYCCKOT'O U MOPAJIbHOI'O OTUYKACHUA

BBICTYIIAOT OTUYKACHUC OT MOJIMTHUYICCKHUX U MOPAJIbHBIX HOPM U yTpaTa HpaBCTBeHHOﬁ CYIIHOCTHU
YCJIO0BCKaA.
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OHIPIAE KAJIAAPAJIBIK /KOJIAYIHIBIJIAP OYE KOJIIT'TH JAMBITY
MAKCATBIHJA TYPU3SMAI ) KETIJLAIPY KOHE JAMBITY
( TYPKICTAH OBJIBICBI MBICAJIBIH/IA)

COBEPHIEHCTBOBAHUE U PABBUTUE TYPU3MA B LHEJISAX PAZBUTUSA
MEXAYTIOPOAHOI'O IMACCAKHUPCKOI'O BO3AYIIHOI'O TPAHCIIOPTA B
PETMOHE (HA TIPUMEPE TYPKECTAHCKOM OBJIACTH)

IMPROVEMENT AND DEVELOPMENT OF TOURISM FOR THE
DEVELOPMENT OF INTERCITY PASSENGER AIR TRANSPORT IN THE REGION
(ON THE EXAMPLE OF THE TURKESTAN REGION)

Anparna. Makanana imki Typu3MIi JaMbITYIBIH MaHBI3ABUIBIFEI MEH TYPKICTaH KaJlaChIHBIH
peuti KapacTeipblaaabl. OHBIH XaJIbIKApaIbIK, TYPUCTIK dKOHE aWMAaKTBIK KOHTEKCTET1 EPEeKIIETIKTEPI.
TypkicTad 0OJIBICBIHBIH CTATHCTHKACKHI )KOHE OYTIHT1 KYHT1 JKaFIaibl.

Tyiiin ce3aep: KanmaapaiblK >KoJaynibuiap, TypusM, Typkictan oo6mbichkl, JKidek xombl, Koxka
Axwmert Sfccaym, oye Kemiri

AHHoTanus. B craThe paccmaTpuBaercss BaXHOCTh Pa3BUTHsI BHYTPEHHOTO TypU3Ma U POJIb
ropona Typkectan. Ero ocoGeHHOCTH B MEXIyHapOJHOM, TYPHUCTHUECKOM M PErHOHAIbLHOM
KoHTekcTe. CTaTUCTHKA TYPKECTaHCKON 00JacTH U €ro COCTOSIHUE Ha CErOAHSIIHUN JIEHb.

KutoueBble cjioBa: MeXAYrOpoJHUE MACCaXUPBI, TypusM, TypkectaHckas o0Onactb, XKubek
Koubl, Xoka Axmen Sccayun, BO3QyIIHbIA TPAHCIIOPT

Abstract. The article discusses the importance of the development of domestic tourism and
the role of the city of Turkestan. Its features in the international, tourist and regional context.
Statistics of the Turkestan region and its current state.

Key words: intercity passengers, tourism, Turkestan region, Zhibek zholy, Khoja Ahmed
Yasawi, air transport

Kipicne. Kazakcran PecniyOnukachlHAaFbl casixaT MHIYCTPHUSCHI MEMIIEKETTIK SKOHOMHUKAHBI
WHIYCTPUSIIBIK-MHHOBAIMSITBIK KaTBIITACTBIPYABIH 0achIM OaFbITTapbIHBIH Oipl OOJBIN TaOBLIAIBI.
KazakcranusiH Oenrii 6ip S5KOHOMUKAJIBIK jkKoHE Oipereil TaOuru aneyeTke e eKeHIH Ha3apra ajna
OTBIPBIIN, MEMJICKETTIH TYPU3MHIH alyaH TYPJEPIH: CAYBIKTBIPY, MO/IEHU -TaHBIM/IBIK, SKCTPEMaJI/Ibl,
ICKepJIiK, 3KOJIOTHSIIBIK KOHE T. 0. JAMBITY YIIIiH OapJibIK MYMKIHAIKTEp1 Oap.

MemnekeT YIIiH Kipy TYpU3MIH KaJbIITAaCThIpy MaHbI3[bl €KeHi Oenrim. byn kipic
TYpU3MIHIH OSKOHOMHUKAJBIK TYpFblaH OipHelIe JKarbIMAbI JKaKTapbl 0ap eKeHIIriMeH
TYCIHAIpUIE 1, OJIap IbIH iIIiHAE:

- JKOJIIaManap/ipl caTy eceOiHeH JKoHe OapaThlH elijie YChIHBICTap MEH OHIMJIEp/l CaThIIl aly
ece0lHeH MIeTeNIIK aKiia OipIiKTepi TYpiHAe eNre akia KapaXaTbIHbIH TYCYI;
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- MEMJICKETTE KOHAK Yi CEKTOPBIH KAJIBINITACTHIPYIbl KOTEPMEIIEY;

- KQJIBIIITaCKaH TypH3M HH(PaKYPBHUIBIMBIH JaMBITY bl BIHTATAHIBIPY;

- TYPU3MMEH cabaKTac cajaiap/abl 1aMbITY;

- KOCBIMIIIA )KYMBIC aiiMaKTapbIH KYPY;

Kazakcran Eyponagan Aswusra, Keiraiinan Peceii @eneparnusiceina xeniiep/ i KAbLIIBICBIHIA
KOJIaWJIBl OpHAJIACYBIHBIH apKackiHaa JKiOek »xonbiHBIH Oip Oeniri skoHe EypasustHbIH Kyperi
6osbin cananasl. byriari tagna FOHECKO/FOHBTO xone ")KiGek 0l Mypacsl Jomi3Aepi YIIiH
TypU3MAiI TambITy crpaTterusichl” JlyHuexy3imk TypucTik yibiMbiMeH Kasakcran, Keiprbizcran
xoHe KpiTail apkpuiel, anm keneci — ToxkikcraH, O30ekcTan xoHe KaszakcTaH apKbUIbI ©TETiH
OIpJIECKeH >KOCIap/Abl ICKE achIpyFa €peKIle KbI3BIFYIIBUIBIK Ouraipiryne. OcChl XalbIKapaibIK
KOCTapiiapra KopAeMJIeCy OJapibl >KacayliblIapFa MEMJIEKETTIH MYMKIHIIKTEpiH OapbIHIIIA
naiiianana OTHIPHIT, COH/IAalH-aK OHBIH MOJICHH KoHE TaOUFH MYpachiH OapbIHINA CAKTal OTBIPHIII, 03
OHIPIHIH HMMMUTPALMSUIBIK TYpPU3MIH KaJbIITACTBIPYAbl OacKapyAblH €H Y3IIK CTpaTerusChbiH
KaJIBIITaCThIpyFa MYMKIHJIIK Oepei.

Heri3ri 6eJim. TypkicTan Kamachl-Kell >XKbUIABIK Tapuxbl Oap KazakcTaHHBIH exenri eni
MekeHJiepiHiH Oipl. ¥ibl JKiGek >KONBIHBIH €XKEeNri KepyeH >KOJbIHIA KOJaibl reorpa@usuibk
OpHaJIaCybl, COHBIMEH KaTap IiHIapiIapAblH YJIbI COTBUTBIK aKbIH oHE yarbr3aaymisl Koka Axmer
Sccayuain KeceHeciHe 3UsipaT €Ty OpHbI OHBIH JaMYyblHA KOHE aHJAaHFaH cay/lachlHa bIKIAal €TTI.

Typkictan kanaceiHa KasakcranHblH FaHa emec, Oykin Opranblk A3us OHIPIHIH pyXaHH,
MOJIEHH, TAPUXU JKOHE TYPHUCTIK OMIpiHAE eeyili MoH OepuIreH.

TypkicTan KajacblH OPHAJIACTBIPY

1. XanbIkapaiablK MOTIHMEH

KazakcranHbiH, coHpmaii-ak TypKICTaH KaJlaCHIHBIH aWpbIKIIa reorpadusiblK OpHAIACybl
"7Ki0ek >KOJIBIHBIH SKOHOMUKAJIBIK OenieyiH" KalIbIMTacThIpy KOOAChIHAH TMaii/ia ajdyFa MYMKIHIIK
Oepeni, eiiTkeHl Eypoma MeH A3us apachlHIaFbl KYKTEpIl KOca aliFfaHja, cayla aFbIHAapbIHBIH
eneyni yneci Kazakcran aymarbl OOWBIHIIIA aFbIT OTE/I.

bypein Tek TeHi3 OoifblHINIA FaHA OpBIHAAIFAH cayaa e3apa OaljaHbBICTapbl, OYriHT1 KYHI
OapJBIFBI Oye JKOHE TEMIP)KOJ KaThIHACHI KaOimeTrTepine keOipek cyieneni. Kasakcran tyracrai
anrapia xoHe Typkicran kKamacel LlbiFbic men bartbic apaceiHIarbl cayaa MaplIpyTTapblHAA
TaOBICTHI OPHAJIACKAH.

DOKoHOMHKaANBIK Oipiectik  Eypasuwsuibik  sxoHOMuKanblK onak (EADQO) menOepinge
Kazakcrannsig Peceit ®enepanusiceiMen, KpipreiscTanmen, benapycbneH, coniaii-ak ApMEHUsIMEH
OipJIECKEH KYMBICHI J1a skaHa JKi0eK sKOJIbIHBIH MYMKIHIIKTEPIH KEHEHUTe 1.

2. TypucTik MOTIHMEH

OprarachIpiIbIK COYyJleT OHEpIHIH epeKile ecKepTKimTepiHiH Oipi-TypkicTaH KaaachIHIAFbI
Koxa Axwmer flccayu keceHeci .

Koxa Axmer Slccayn KeceHeCiHIH KYPBUIBIMBI-Op TYpJi YH-KainapaaH TYpaThiH, HAaKThI 9pi
yilnecimii sxocapsl 6ap epekiue Kypblibic: bac xomn (Ka3aHiblK), FubagaTxaHa(rypxaHa), MEIIir,
KiTanxaHa (roTanxaHa), >KUHaIbIC 3anbl (yiakeH skoHe Kimi Akcapaii), acxana (acxaHa), ke30e
aJlaMJiapFa apHaJFaH TYPFBIH YH (XymKa).

EckepTkimTepiiH MOJEHH, TapuUXW JKOHE pPYXaHH MaHBI3JbUIBIFBIMEH KaTap, CoyleT
€CKEepTKIIITEePi A€ HaKThl S)KOHOMMKAJIBIK MOHI'e Ue eKeHi Jaychbl3. OpTanblK A3us ayMarblHAa ¥JIbI
JXKibek *KOJBIHBIH TYPUCTIK OaFBITHIH KAJMbIHA KETIPY S5KOHOMHKAJIBIK JaMyFa CepIiH Oepei.

Typucrtix ko1 ©306ekctan PecriyOnukaceinga, Xope3M 0a3uCIHIH 1HXY-MapKaHIapbl-Xuya
KajacblHaH Oactanansl. Onan opi Mapupyt byxapa, HaBou, Camapkann, Kuzak, TamkeHT CHUSAKTHI
Opranbik A3ust Kajanapbl apKblibl eTel xkoHe Kazakcran PecriyOnukachinga o3 xalrachlH Tababl.

3. OHIpIiK MOTIHMEH
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KazakcTtaHHBIH OHTYCTIK OeJIiriH/Ie MOFbIpIaHFaH apXUTEKTypPAJIbIK MOHYMEHTTEP1 dKOFaphLia
arajraH OarbITTBIH JANBIKTHI )KAIFAchl O0JIBIT TaObLIAIEI.

Mynna PecryOnukansik manbizel 0ap IlsimkenT kanacel, Caiipam aybuiel - Koka Axmer
Slccayn cONBICBIHBIH TyFaH xkepi, "Opradacer" YITTHIK TAPUXH — MOJIGHU KOPBIK aiimarsl, Jlomanak
Amna keceneci, boiinmibex Arta keceneci, OTbIpap KaJlachl, OpTarachIpibIK Qriocod On-Dapadw,
acTpOHOM >koHe MarteMaTHK AOOac JKayxapu, nuHTBHUCT koHe reorpad HMcxak On-Dapadu,
Apsictan 0ab xeceneci, ['ayxap ana xeceneci, Koxxa Axmer SlccayuiH Kpi3bl, YKamr Ata KeceHeci
KOHE KYJIBIFBI CUSKTHI FambiMuapaeiH Otanbel opHanackan, CaypaH Kaimacel, KapaTtay MEeMIIEKETTIK
TaOUFU KOPBIFHI.

Conpiven katap Typkicranma Koxka Axmer fccaym aThiHIarbl XallbIKapalblK Ka3aK-TYPIK
yHUBEpCHUTETI - OpTaNbIK A3HSIaFsl €H ipi )KOFaphl OKY OPHBI OpHATACKaH.

Xorapsiga aTaiFaH OpTarachIPIIBIK MOJCHHET eCKepTKImTepiHiH TypKiCTaH KalachlHIa XKOHE
ofaH ipreiec aymakra Oomysl KazakcraH PecrmyOiIMKachbIHBIH OCHI OHIpPIHIEC TYPHUCTIK KIAcTepIi
KaJBIITACTHIPY YIIIH YJIKEH MYMKIHIIKTEP/Ii alaibl.

Kazakcran Pecmyomukacer Ilpesumentinin OHTycTik KazakcraH OOJBICBIHBIH OPTaIBIFBIH
[IpiMkenT KamacbiHaH TypkicTaH KanacklHa Kemripy Typaisl JKapinbrbeiMeH, an  OHTYCTIK
Kazakcran o06sbicel TypkicTan oOmbIchl OOJBITT KadTa atanael, Oy TypkicTaH KajdackIHBIH 0Oac
YKOCTIAPBIHBIH TYKBIPIMIaMAaCKIH 931pJiey YIITiH HEeT13 0O0JIIbI.

Ocbl  TyxbIppIMIamMaHbIH HET3T1  MakcaTTapbl MOJCHH-TApUXH MYpPaHBbIH CaKTaybIH
KaMTaMachl3 €TETIH KajdaHbl OJAaH opl AAMBITYABIH HET13r1 OaFbITTaphlH O€NTiiey; KaJTaHbI
TypkicTan OOJBICHIHBIH OKIMIIUTIK-ICKEPIIIK OpTaNbIFbl, Ka3akCTaHHBIH pPyXaHH, MOJIECHU >KOHE
TYPUCTIK OpPTaJbIFbl PETIHJE KAJIbIFa TAHBUIFAH QJIEMJIIK TYpU3M KOHE KaXbUIBIK OPTaIbIKTaphl
JEHT e 1H/Ie TaMBITy OOJIBITI CaHaJIaIbl.

RNATIONAL AIRPORT _

TURKISTAN INT

byn x00afga aymMakThIK KYpbUIBIM Typiepi Kapaiabl. bapiblk Oanamanapia €cenTik >KoHe
00JKaM/Ibl KE3eHTe e3repMEITIH IepeKTep OeNriIeHreH:

1. KananslH coyneT-xocnapiay YHbIMBI

2. DKOHOMUKAJIBIK KEIICHHIH TYPaKThl JaMYbIH KAMTaMachl3 €Ty

3. Kenik nHQpaKypbIIBIMBIH JAMBITY (9ye 5K9HE JKYPAEK TeMIpHkKO)

4. TyxbIpbIMIaMa HHPPaKYPBUIBIMABI KAJBIITACTHIPY
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Aynanna TypkicraH KajnacblH JaMbITy OOUBIHIIA aNTapIIBIKTail JKYMBICTap aTKapbLIyAa.
[Ipe3uneHTTiH TancelpMachiMeH Kelice oThIpbir, 2019 sxbutel 23 HBICAHHBIH KYPBUIBICHI OacTaibl,
Ka3ipri yakpITTa SKIMIIUTIK-1ICKEPIIIK OPTAJIBIKTa OH TOPT HBICAHHBIH KYPBUIBICHI asSKTaJIIbI.

CoHBIMEH KaTap XaJbIKapajlblK JCHIeHIeri oyexal CalbIHIbl. OYyeXaIbIH KaHa FUMapaThl
COTIBUIBIK OPTarachIpiblK yibl akelH Koka Axmer Scaymnin xkypmertine "Xasiper Cyiran" nen
aranmanel. TypkicTaH KaJachbIHBIH dyeKalbl XaJbIKapalblK CTaHIApTTapFa CoWKec >KoOalaHFaH.
XKonaymbuiapiplH KaWIbUIBIFEI MEH KayilCi3AiriH eypomnanblK craHmaprrapra xoHe IATA
CTaHJAapTTapblHA COHKEC KaMTamachl3 €Ty YUIIH TepMHUHal KayilCi3diK NeH Ky3eTTiH OapibIK
KaXETTi TajanTapbIMEeH >KaOApIKTanFaH. OTKi3y Kabineri cararbiHa 450 >KOJAyIIBIHBI KYpauIbl.
TypkicTaH KajnacblHBIH oyexkaiibl 9ye KeJliriMeH >kKojaylibuiap, 6arax, MouTa, )KYK TacbIMasJapblH
KaMTaMachl3 €TyMEH, 9ye KeMeJepiH Jye KYKTepIMEH KaMTaMachl3 €TyMEH >KOHE KOCBhIMINA
KbI3METTEPMEH KaMTaMachl3 €TyMEH OailIaHbICThI )KYMBICTAp MEH KbI3METTEPAIH OapiblK KelleHIH
JalbIHIAN b )KOHE ICKE achIpaJbl.

OO6npIC OKIMAIINIHIH MaJIIMETTEpiHE coiikec, TypkicTaH OOJIBICHIHBIH JKaJIbl OHIPIIK OHIMI
2020 >xputbl 2 TpaH TeHrere kerTi. 2018 >KpIIMEH canbICThIpFaH/Ia ©cy KapKbIHBI 25% - Fa ocTil.
OTKEH XBUIIBIH KOPBITHIHABICHI OOMBIHINIA OHEPKICIT OHIMIHIH KejeMi 535,2 Mipa TeHreHi
Kypanel. Manyctpusiianaplpy kaprachl ascbinaa 2020 xbuibl 8,6 Mipa TeHre comachiHa 14 x06a
icke Kochl1bl, 1620 5kxyMbIC OpHBI KYPBUIIBI.

TypxkicTan oOibIChl KYpbhUIFaHHAH Oepl €Ki Kb 1IHJE OHIpre 3,5 MIpJ TeHre WHBECTHIIUS
tycti. bynm 2008 xpuiMeH canbicThipraniga 27 ece kem. JKeke Tpeimepriep KapaxkaThl eceOIHEH
Typkicranma Oipkatap >xo0amap XKy3ere acblpbUIAbl. JKakplHIA jKaHA XaJbIKApaJbIK oyeKan
nargananyra Oepinai. O3iper Cynran oyexkaiipiHaH Hyp-cynTan >koHe AnMaThl KaylajlapblHa dye
perictepi opeiHnanaapl. KazakcTaHHbIH Oacka KajallapblHa, IIETENre, COHBIH imriHae blctamOyira
percTep albUIIb.

KopobiTbinabl. Ocel yakbiTTan O0actan, TypkicTaH 0OJIbIC OpPTaJbIFbIHA aliHATFaH/ A, MYH/Ia
KYPBUIBIC KapKbIHBI TeMeHaeMmelai. Kone Kamamblk eki OarbIT OOMBIHINA KaJIBIITACy/Ia: MOJICHHU-
pyXaHU OPTAIBIK KOHE OKIMIILTIK-ICKEPIIIK OPTAJIBIK.

Kazipri yakeirra TypkicTaH OOJIBICBIH JaMbITy OOMBIHILIA KONTEreH JKYMBICTAp aTKapbUIbI.
"Kepyen-capait" TypucTik kemieHi, Xaziper CylITaH XalblKapalblK dyexKalbl, JJOTOC TYPIHIET1 Cy
Oypkarbl, ApOaT >koHE T.0. CaJIBIH/IBI.

byn mymkiHaikrep opacaH 30p. TypkicTaHHBIH JaMyblHa, KaHA HbICAHAAPJbIH CaJbIHYbIHA,
eMIp CYpy KOJIAMJIBIFBIHBIH apTyblHAa Kapail OyJl caH ecesen ecim, yirasTbiH Oonanel. TypkicTaH
oOnbIchIHBIH oKiMi Owmip3ak lllexkeeB Typusmai OONBICTBIH OojamiaFrbl 30p cajachkl PETIHIE
KapacThIpaMbl3.

Kypbuibic askranranHan kediH TypkictaH OOJBICTBIH abaTTaHIBIPBUFAH, JKachbll, Ta3a
MOJIEHU OpTaJbIFbIHA aliHAJIA/IbI.
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9JIEYMETTIK KAYIICI3AIK ¥FbIMbI )KOHE KOJIKTET'T 9JIEYMETTIK
KAYHICI3BAIKTIH KEHUBIP MOCEJIEJIEPI

IOHSATHUE "COLUAJIBHASA BE3OTACHOCTB" H HEKOTOPBIE BOIIPOCbHI
COIIMAJIBHOU BE3OITACHOCTH HA TPAHCIIOPTE

THE CONCEPT OF SOCIAL SECURITY AND SOME ISSUES OF SOCIAL SECURITY
IN TRANSPORT

AnpaTna. ¥ChIHBUIBII OTBIPFAH FHUIBIMH MakKaiajga "oJeyMETTIK Kayirnci3mik" yFhIMbIHA
Tajjay acallblll, KOJIKTeri oJeyMEeTTIK KayilCi3[iKTiH KeiOip Mocenenepi KapacThIPbLIAIbI.
ANIBIMEH Kabl QJEYMETTIK KayICI3AIKTIH TEOPHUSIBbIK MOCeNeJepiHiH MaHbI3Ibl TYCTapblHA
TOKTaja OTBIPBIN, 3EPTTEYLIUIep KOIIKTerl oJeyMEeTTIK KAyINCI3MIKTiH KelOip MaHbI3/bI
aCTeKTUIepiH aram KepceTell. OWTKeHi, KOFaMIbIK MaHbBI3JBUIBIFBI JCHredl OOMbIHIIA KOk
KOFaMJIbIK KaThIHACTAp JKYHeCiHe KETeKII1 OpbIHAapAbIH OipiH nemaeneni. Kemik KpI3METIH enfig
OapIbIK XaJKbl Jepiik naiaananansl. Kayinci3aik - Kypaeni aeyMeTTiK KYObUIbIC, 0J1 KYPBIIbIMBI
JKaFblHAH alFaH/la Ja KOIDKOCMAPJbI KOHE KON KbIPIbl OONBIN Kenedi, KoramJa Aa op Typii
Kargaga kepiHic Oepeni. CoHbIMEH Oipre op Typili QJIEyMETTIK CYOBEKTUIEpAiH KapbIM-
KaTbIHACTAPBIHJAFBl KapaMma-Kaliiel MyauenepAi e kepcereni. MaoceneH, onapIbslH Oipi ©31HIH
Kayinci3airin O0ackanapAblH TapamblHaH, Olpak ONaplblH, SFHH 0acka agaMJapblH, TONTapIbIH,
XaIBIKTapbIH MYAJECIMEH caHacmail KaMTaMachl3 €TKici Kelesi, eCKi KoHEe 3TOUCTIK Ke3KapacTap
TYPFBICBIHAH OWJIaHa/Ibl, COUTIN TINTi 3aHAAP/bI Ja eIeMeyre ThIPBICATBIH JKaFAaiap YIIblpacabl.
Ocipece, Kasiprijel apra TyckeH >xahaHJaHy »XaraalblHAa KayilCi3AiK alIbIHFBI OPBIHIAAPIBIH
OipiHe mwBIKTH. Kesikke MIHreH agaMJapiblH KayilCi3[AiriHe TeHINl TYpFaH KaTepiepiiH Kas3ipri
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TaHJ1a Ke0ero1 )KaFIailbIHIa Kayilci3MiKKe JereH KaKeTTUIIKTI KaMTaMachl3 eTy MakcaThiHAa Typai
MeKeMelep MeH YHBIMIapAbIH OpTaK Oip KOHCEHCYCKa Kelly Mocesieci maiiaa 601asl.

CoHIBIKTaH Ja, KOJIKTEr1 Kayinci3aik Maceseci Ka3ipri KYHHIH ©3€KTeri Macesecine aifHabII
oTelp. Makanaga aBTOpiap KOJIKTEri 9JeYMETTIK KAayilCi3liK TYKbIPhIMJIAMAachlH acay MEH
QJIEYMETTIK KAyYIlCI3iKTI KaMTaMachl3 €Ty MOCEIeNIepiH HIeNTy KOJIKTIH op allyaH TYpJIepiHIeri
Kayilci3IiKTi KaMTaMachl3 €Tyre jKayanThl KypbUIBIMIAapAbl OIpiKTipyre MYMKIHIIK OepeTiHAiriH,
KayilCi3IiKTiH MPUHIMIITEPIH JKY3ere achlpyIarbl OIpbIHFAl Ke3KapacTap MEH TICULAep/i jkacayra
KOMEKTECETIH/IIIH aTam KopceTe/Il.

Tyiiin ce3aep: olIeyMETTIK KayimnCi3iK, KOJIKTeri oJIeyMEeTTIK KayillCi3miK, KOFaM, KeJIK
KYHeci, XKoJaymsliap TacbIMalaay.

AHHoTanus. B mpennaraemoil HayyHOH cTaThe paccMaTpUBAIOTCS IMOHATHE 'COLMANbHAs
0e30MacHOCTh" M BOMNPOCHI, Kacalolluecss COLUAIbHON O€30MacHOCTM Ha  TPaHCIOPTE.
TpaHCTIOPTHBIMHU yCITYyTaMu TOJIB3YeTCs IOUTH BCe HaceJeHne cTpanbl. [1o ypoBHIO 001IecTBEeHHON
3HaYMMOCTH TPAHCIIOPT 3aHUMAaET OJTHO U3 BEIYIIMX MECT B CHCTEME OOIIECTBEHHBIX OTHOLICHHH,
OJIMH W3 TJIABHBIX MOMEHTOB - 3TO OTHOIIEHHUS MEXKIY KIMEHTYPOW W JIMIAMH, OKa3bIBAIOIINMHU
ycnyrd. be3omacHOCTh - CJI0KHOE CONMANBHOE SIBJICHHE, KOTOPOE M TI0 CTPYKType SIBISETCS
MHOTOIIJIAHOBBIM M MHOTOTPaHHBIM, TPOSIBIISIETCSI B Pa3iIMYHBIX YCIOBHSAX W B oOmiectBe. Taxke
MPEJCTaBISeT MPOTHBOPEUYNBBIE MHTEPECHl B OTHOIICHHSX PA3IHYHBIX COIUAIBHBIX CYOBEKTOB.
Hanpumep, onH U3 HUX XOYeT 00ECIEYHTh CBOIO 0OE30MMacHOCTh C UY)KHX CTOPOH, HO 0e3 ydera
WHTEPECOB JPYTUX JIOACH, TPYI, HApPOJOB, 3aJyMBIBACTCS C TOYKHA 3pPEHHS CTapbIX U
ATOUCTHYECKHUX B3TJISIOB, TEM CAaMBIM CTaJIKHBAETCS C OOCTOSTENLCTBAMH, KOTOPBIC ITBITAOTCS
WTHOPHUPOBATH JAKE 3aKOHBI. B ycioBusax riobanmsanuu, 0CoOOEHHO ceiuac, 0€30MacHOCTh BBIIIIA
Ha TepBoe MecTo. B menmsax oOecnedeHus: MOTpeOHOCTH B 0O€30MACHOCTH B YCIOBHSIX, KOT/A B
HACTOsIII[ee BpeMsS BO3PACTAIOT yYrpo3bl OE30MACHOCTH JIIOJEH, HAXOAALIUXCA Ha TpaHCIOpTe,
BO3HMKAET BOIPOC O MOJX0JE K €IMHOMY KOHCEHCYCY Pa3IM4HbIX YUPEKIECHUN U OpraHu3alui.

[TosTomMy Bompochkl 0€30MacCHOCTH Ha TPAHCHOPTE CTaIM aKTyaIbHOW MpobiaemMoit
CerOJHSIIHEro JHS. B cTaThbe aBTOPHI MOJUYEPKUBAIOT, YTO pa3paboTKa KOHIEMIMH COIHAIbHOMN
0€30MacHOCTH Ha TPAHCIOPTE U pEIICHHE BOIMPOCOB O0OECIEeUYeHMs] COLMAIbHOW Oe30MacHOCTH
MO3BOJISIIOT O0BEIMHUTE CTPYKTYPhI, OTBETCTBEHHBIE 3a 0OecreueHre 6e30MacHOCTH Ha Pa3iIMuHbIX
BHJIaX TPAHCIIOPTA, IOMOTYT BBIPAOOTATh €IMHBIEC MOIXOAbI B peaIl3aluil MPUHIIUIIOB YIYyULICHHUS
0€30MacHOCTH.

KutoueBble cjioBa: couuanbHas 0€301aCHOCTh, COIMalibHAsi 0€30MacCHOCTh Ha TPAHCIOPTE,
00LIeCTBO, CUCTEMAa TPAHCIIOPTA, IEPEBO3KA MMACCAKUPOB

Abstract. The proposed scientific article deals with some issues of social security in
transport. First of all, speaking about the most important aspects of theoretical problems of social
security in General, the researchers note some important aspects of social security in transport.
After all, transport occupies one of the leading places in the system of public relations in terms of
social significance. Transport services are used by almost the entire population of the country.
Security is a complex social phenomenon, which in structure is multifaceted and multifaceted,
manifests itself in various conditions and in society. Also represents conflicting interests in the
relations of various social subjects. For example, one of them wants to ensure his security from
other people's sides, but without taking into account the interests of other people, groups, peoples,
thinks from the point of view of old and selfish views, thereby he faces circumstances that even try
to ignore laws. With globalization, especially now, security has come out on top. In order to ensure
the need for safety in conditions where threats to the safety of people on transport are currently
increasing, the question arises of an approach to a common consensus of various institutions and
organizations.

Therefore, transport safety issues have become an urgent problem today. In the article, the
authors emphasize that the development of the concept of social security in transport and the
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solution of issues of social security allow to unite the structures responsible for ensuring security in
various modes of transport, and help to develop common approaches and approaches to the
implementation of safety principles.

Keywords: social security, social security in transport, society, transport system, passenger
transportation.

Kipicne. byt mocene ka3ipri yakpITTa ©T¢ ©3¢KTi OOJIBIN Ta0bLIaabl. OUTKEHI KaHIal Tapuxu
Ke3eHJe 00JIMachiH, €H alIbIMEH KOFaMHBIH QJI€YMETTIK KAYICIi3Ziri KoHe KOJIKTEri aJleyMeTTiK
Kayilci3aik MmpoOJeMaNapblH 3epTTEYIiH OapbIHIIA >KAH-)KAKThl MAaHBI3JBUIBIFEI JKOHE OHBI
KaMTaMachl3 €TYyIiH OpeKeT €Tyl TEeTIKTepiH KaJbINTACTHIPYIbIH KaKETTUIIriHe OaiaHBICTHI.
Ocipece, Kazipriied 1Kl XKoHE CBIPTKbI (pakTopiapMeH OailllaHbICTBI KOFAMHBIH KayillCi3JiriHe
Kayill TOHIM TYPFaH IIaKTa OyJ1 MpoOJIeMaHbIH ©3€KTUIIr OapFaH CallbIH apThII KeJell. OIeyMETTIK
KayilCI3JIK Macelecl oJeyMEeTTIK-TYMAaHUTApIIbIK FhUIBIMIApJa, OHBIH IIIHJAE  QJIEYMETTaHyY
FBUIBIMJIAPBIH/A KETKUTIKT1 3epTTEIMEreH Macelnenep/iH 0ipi O0bIn TaObLIa b

Jlon Ka3ipri yakpITTa €IiMi3[Ie a3aMaTThIK KOFaM KaJIbINTACThIPYFa jKOHE OHbI KAJIBINTACTHIPY
KOJIBIHJIAaFBl OlpKaTap npobiemanapra OallIaHbICTBI €JIeT] 9JI€YMETTIK JKaFAalibl TYpaKTaHABIPY
MoceTieiepiHe epeKIne KoHUT OeliHyae. OIEeyMETTIK KayllCi3giK jKOHE OHbI KaMTaMachl3 €Ty —
MEMJIEKETTIH HEeT13r1 QYHKUMSIIApbIHBIH Oipi OOJIBIN TaObLIaabl.

CoHBbIH IHIIHJIE KOJIK KyHecl — Kayln-KaTrepre *oHe KYKbIK Oy3yHIBIIBIKKA KU1 YIIBIPANTHIH
HETI3r1 HbICaHAApbIH Oipi OoJbIm TabbUIaBEl. Ocipece, KaHAal aa Olp TyiIFamap MeH YHbIMIap
©3/ICpiHIH KBUIMBICTBIK MaKcaTTapblHa JKETy VIIIH ©3Tr¢ ajgaMJapJblH KYKBIKTapblHA HYKCaH
KENTIPETIH opeKeTTepre Oaphil, JKEKe casiCu, [IiHW, OCKepH IkoHe T.0. MaKcaTTapbiH
KaHaFaTTaHIIBIpYFa YMTBUIA OTBIPBIN, JKY3JETeH, TINTI MBIHIAAFaH aJaMJapiblH OMIpiH KaTepre
tiregi. ConapikTan "OYTiHIE KOJIKTIH KOFaM OMIpIHJIET1 pelliH achklpa Oarajgay KUbIH. 3aMaHAayH
eMIp >KaFJaibIHIa KOJIIKCI3 eMIp Cype ajaThlH ajaMibl Ta0y KUbIH. AJ Ke3 KeITeH KOJIK Kypalbl
JKOFaphl KAaYINTUTIK K631 OOJFaHIBIKTAaH, JKEKE aJaMHBIH KOJIIKTerl Kayirnci3[iri TeK Toxipubdemne
FaHa eMec, TeOpHsIIa 1a epeKIle Ha3ap ayaapyasl Taman eteTiH macene” [1, 24-6]. ConbiMeH Katap,
eMMI3/Ie KOIKTerl QJIEYMEeTTIK KayiNCI3MIKTI KaMTaMmachl3 €Ty WITTHIK Kayinci3miriMizaiH Oip
MaHBI3/Ibl 06JIIri €KeHJIrH /¢ ailTa KEeTKeH XOH. bys, €H aiabIMeH, MeMJIEKET TIeH KOFaMHBIH,
COHBIH IIIIHJIC TYJIFajlap MEH a3aMaTTapAblH KOJIIKTI MMai1adaHFad Ke3/e 1IIKI )KOHE ChIPTKBI Kayill-
KaTepJep/ieH OMIpJIiK MaHBI3Ibl MYICICPIHIH KOpFaldy J>KarJdaiblH Ja Kepcereni. Ocipece,
Ka3iprified oJieMre JIAaHKECTIK Kayill TOHIN TYpFaH >KaFjaiimapja OyJ1 MOCENICHIH MaHbBI3IbLIBIFbI
apra Tycyae. OUTKEHi, TypJli KeJliK Kypajlgapbl JAYHHUEKY3IHIH KONTETeH eJepiHAe JaHKECTIK
aKTUIEPiH jkKacay YIIIH HbICAH PETIHAE KU1 KOJIAHBUIBII )KYPIreH I )KachIPbIH €MeC.

blkruman, 60aysl MyMKIH CBIPTKBI (DakTOpJIap MEH paguKaiibl 1lIKi ocepieplieH Koprayra
JIeTeH KaXKeTTUTIK, HAKThl aWTKaHJa OJIEYMETTIK KayilCi3JiKKe JereH KaXeTTUTIKTI TybIHAATaJlbl.
byn xeke tysranapapiy Oosica Aa, COHIAl-ak TYTac aifaHia KOFAMHBIH op TYpJl SJ€yMETTIiK
TONTApBIHBIH OoJsica Aa, 6acThl KakeTTuliri Oosbin Ta0puiaabl. OchUlaiiia, KOJIKTEr1l aJIeyMETTIK
Kayinci3aik — KaHaad ga Oip Koramzarbl OENTUIeHTeH oJIEYMETTIK HopMmalap, epexenep
meHOepiHaeri oIeyMeTTIK JKYHEHIH TYpPaKTbUIBIFBI MEH OpHBIKTBUIBIFBIHBIH Ja Kai-KyHiH
KepceTe/i.

OJICYMETTIK MAaHbBI3IbUIBIFEI KaFbIHAH allFaH/Ia KOJiK KOFaMJbIK KapbIM-KaTblHACTAp IMIIH/E
0acThl OPBIHABI HeNeHeAl. OWTKeHI, KoMK KbI3METiH, OHBIH INIiHJE KOFAMJBIK KOJIK KbI3METIH
naigananOoalTeIH agaM koK. Kemikrep eniMi3iiH jkKeKkelereH ailMakTapbl MEH OHIpIiepiH, COHBIMEH
KaTtap, TYpJl KYpJbIKTapJarbl elJepAiH e3iHiH Ae Oip-OipiMeH Oip casicH KOHE SKOHOMMKAIIBIK,
cayaa KeHicTikre OacklH OipikTipeai. CoHABIKTaH Ja, OYIiHIT TaHJa  KOJIKTEri oleyMeTTIK
KayilCi3iKTi FRIIBIMU Talay MEH 3€pTTEy/IIH MaHBI3/IbUIBIFbl YaKbIT 6TKEH CalbIH apThIN KeJel,
COHBIMEH Oipre OyJI cajaiarbl 3epTTeYNep KETKLUTIKC13 OOJIBINT OThIPFaH/IBIFBIH JIa aliTa KETKEH KOH.

KazakctaH KoFaMbl VIIIH KeOJIK JKYHECIHIH OMIpIIeH KaXeTTUIIrl opKallaH eliMi3aiH
ayMarblHBIH KEHOINIMEH, XaJbIKTBIH KOHBICTAHY THIFBI3IBUIBIFBIHBIH TOMEHIIIMEH, OHEPKICII
OpTaNBIKTaphl MEH aybUIIAPYAIIbUIBIK KOCIMOPBIHAAPBIHBIH ~ OIpIKIEyIMEH JKOHE  OJIap/blH
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OYKLUTONEeM/IIK HapbhIKTaH ajbicTa OOJMYBIMEH CHINATTajaabl, MEMJICKETIMI3IIH KYpPTi3ill OThIpFaH
casiCaThIHBIH HETi3ri OarbITTapblHBIH Oipi — KaszakcraH MeMIeKeTiH OChbl ailiMaKTarbl TPaH3HTTI
MEMJIEKETKE aifHaIAbIpyFa YMTBUTY. JIYHUEXY31UTIK KeHICTIKTer1 KaphIM-KaThIHACTAap, COHBIH IIIH/AE
QJIEYMETTIK, CasiCH, SKOHOMHUKAJIBIK KOHE T.0 KaJIbIKapaJbIK YHbIMIAp MIeHOepiHAeri OipiIKTIpyIILTiK
yAepictep enmiH KOJIKTIK oJeyeTiHIH MAaHBI3bUIBIFBIH /1a apTTHIPBIT OTBIP. Opune, Oy
JKaFIaiaarel 6aCThI MIiHACT OOJIBIT TAOBUIATHIHBI - €H aJIIBIMEH aJaMIapblH )KOHE TaChIMAaHyFa
THICTI 3aTTap MEH JKYKTEpIiH KayilCi3[iriH KaMTaMachl3 €Ty, agaMIapblH JICHCAYJIbIFbl MEH
eMipiHe 3USHBIH THTI3ETIH JKaFaalIap bl alIbIH amy.

Ke3 xenreH kesikTiH KaHJail Jga OOJMMAachlH TYPJIEPIHIETI JKOJAYMIBUIAD MEH KYK
TachIMANJAYAbIH  KAyIlCI3MIriH apTTBIPY, OHIAFBl QJIEYMETTIK-KYKBIKTBIK TOPTIl TEH KapbIM-
KaTblHacTapAbl KaMTaMachl3 €Ty KeJiK Kayllnci3airiie >kayarm OepeTiH KaHgal pa  Oip
KYpBUIBIMJIAP/IbIH HET13T1 MIHIET1 00JIbIN TaObLIaIbI.

Marepuajaap MeH daicTep. ONEeMIIK )KOHE OTaH/BIK FhUIbIMIAp/a dJIEYMETTIK KayilCi3AiKT1
YKOHE OHBIH 9p TYPJIl KbIpJapblH 3€PTTEY MEH QJIEYMETTIK KayINCI3/IKT1 caKTayAblH (hakTopiapblH
Tajjayra apHaJFaH FBUIBIMH MEKTENTep KaibimTachkin keneml. Kayinci3aik gereHiMizaiH e31 ajaM
MEH TYJIFAaHBIH MEMJICKET TIeH KOFaMHBIH, a3aMaTTapAblH MaHBI3IbI MYIJICICPIHIH CHIPTKBI KOHE
1K1 QJIEYMETTIK, YKOHOMUKAJIBIK, CasICH KoHE dCKepu T.0. Kayilm-KaTepyep/ieH KOPFaly >KarIanbl
Oombim TabbuTanbEl. COHBIMEH KaTap, KOFaM MEH MEMJICKETTE OJICYMETTIK-CasCH TYPAKTBIIBIKTHI
cakTay, KYKbIKTBIK TOPTINTI KOJIJAY JKOHE 3aHap Ikl OVIDKBITIIAH OPBIH/IAY.

«ONeyMeTTIK Kaylinci3Iik» GeHOMEH] aJeyMeTTaHy FhUIBIMBIHJIA 9JIEYMETTIK e3repicTep MEH
TOYEKENJIEp TCOPHUSACHIHJIA HEFYPJIBIM TOJBIFBIpAK KepiHic TamkaH. OHJIa KOFAMHBIH OJICyMETTIK
KayIMCI3AIriH aHBIKTAUTHIH OJIIIIEMJIEPAIH ©3apa OalaHBICTBUIBIFBI MEH ©3apa TOYEeNIUIIriHIH
cUmaThl ambin Kepceriieni. backapy Toxipubeci TYpFBICBIHAH ajFaHAa SJECYMETTIK Kayirlci3mikK
JICHTeHiH OarayiayibIH SICTEMECIH alKbIHIay MaHbI3Abl 00JIbIN caHanaabl. Kasipri ke3me oTaHabIK
3epTTEYIIUIEp MEH 3epTTEeY OpTaJbIKTaphl OyFaH KAThICTHI SMIHMPUKAIBIK MOJIMETTEPl KUHAY/Ia
MKOHE oJlapbl OHJEYIE 9p allyaH TICULAEP MEH Kypanap/ibl MmaijanaHaibl.

Kait yakpITTa 00JIMAachlH TYJIFaHBIH, KOFaM MEH MEMJICKETTIH KayillCi3iriH KaMTaMachl3 €Ty
KOFaMHBIH ©3€KT1 MpoOsemMachkl OOJbIT Keje KaTelp. bys Mocene eTKeH Ke3eHjaepae Ie, Kaszipri
Ke3Ze Je TypJi OuUliM calachlHAAFbl OWIIBUIIAP MEH FalbIMAAPABIH FBUILIMH CEHOCKTEPIHIIEe
KapacTeIpblapl. Kannmaih FeutbIMu OUTiM OoJsica 1@ ©3iHIH OacTayblH €XKENri AQYIpACH aiajbl.
Cownny imrinae Coxpat, [1naTon, ApuctoTens koHE T.0. YJIbI OMIIBUIAAPABIH €HOCKTEep1 KONTereH
FBUIBIMU OuTiMzaepre Heri3 Oomapl. KoraMHBIH Kayimncizairi maceneci Oipkarap (Guiocousuibik
JKOHE QJICYMETTIK UTIMep KyheciHae kepiHic TanThbl. bipak on ke3eHaepae Kaylilci3aik macelneci
Oackarma TYpFBIIaH KOWBUIABI JKOHE OHBI Kasiprifiell TYCIHIIPYIECH aWTapibIKTall epeKIIeICH/II.
Amnaiina, Ka3ipri TaHAa Ja KOFaMJBIK >KOHE ONEMJIIK KaThbIHACTAPAbIH KYpHAEICHYl KarnalbIHIa
©XKeNri Joyipiaepleri CHUSAKTHI KayillCi3[iKTI KaMTaMmachl3 €Ty ImpoOiemMachl KOFaMIBIK JaMyZIblH
©3eKT1 MaceeepiHiy 6ipi OOJIBIT KaJIBI OTHIP.

Typmi 3aman oHIIBUIAAphl MEH FalbIMAAphl SJCYMETTIK Kayilci3aik mpoOiemMachlH Typii
acreKTiie KapacThIp/bl. AHTHKANBIK Adyipae, XKanapy noyipinge, XKaHa xoHe keliHT1 3aMaHapaa
KAyINCIi3[IK TYCIHITIHIH KaJbIlITaCybl JIEyMETTIK-casCH UIIMIEpIiH AaMybl IIeHOepiHIle, COHBIH
IiHae MEeMJIEKeT TeH OHBIH TaOuFaThl JKOHE aTKapaThlH KbI3METIHE KATBICTHI EHOEKTepe
KapacTelpbliabl. Kayilmci3mik Typalbl KOHE OHBIH TYJIFAIBIK, KOFAMJIBIK JKOHE MEMJIEKETTIK
KbIpJapbl Typasbl aJIFallIKbl TYCIHIKTEp €Xenri rpek ¢guiaocodrapsl [lnaToH MeH ApHCTOTENbAIH
eHOekTepinae maiiga O6onapl. Atan aiitkanna, [lnatonnsin "Memneker", "Cascarkep", "3anmap"
aTThl eHOEKTepiHJe KOFaM Typajbl HETi3ri Ke3KkapacTapbl OasHaanFaH OonaTbiH. [2, 57 6]. MiHci3
MeMJieKkeT, [ImaToHHBIH MiKipi OONBIHINA, €H KAKChIIApAbIH SAUIETTI OacKapybl, SAUIIIK 3aHIapbIH
OaciIbUIbIKKA aFaH  ¢uiocodTapabiH 6ackapysl. "3anmap" artel eHOerinae [lnaTon erep 3aHHBIH
KyIi 6oamaca, o 6ipeyain ouiiringe 0oJica, OHAA OHJIAM MEMJIEKeT KYPHJIbI JeTl Ka3FaH O0JIaThIH.
CoHppIKTaH, 3aHIBI KOpFayda COT OAUIAINL 00y KepeK, OHChI3 MEMIJIEKET MeMIIEKeT OoiyaaH
KaJabl.
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[Tnaton memiekeTTe OOIYybl MYMKIH OacKapyablH HETI3T1 YII TYpiH KOPCETTi: MOHapXwusi,
apUCTOKpaTHsi, JEeMOKpaTHs. byiapablH InriHgeri MemyiekeTTi O0acKapylnblH MIHCI3 Typi —
ApUCTOKPATHSIIBIK O0JIMaca MOHAPXUSUIBIK. APUCTOTENb MEMJICKETTI TAOUFH, €PKIH agaMapra ToH
casici KapbIM-KaThIHACTaH TMaija OOJFaH KypHeni YWbIM peTiHae KapacTelpabl. OHBIH MiKipiHIIe
MEMJICKET KONTEeTeH OOJIIKTEepAeH TYpajbl JKOHE J€ OJ OHBbl KYPANTBIH a3aMaTTapIblH SKHBIHTHIFBI
perinae Kapacteipsuiaabl. Ceiitin o [lnaToHHBIH MemilekeTKe Oara Oepyzeri 6ipiIiKKe YMTBIIBICHIH
Tepic Oaramam, MemyIeKeT 'Kail FaHa eMip Cypy YIIIH eMec, OakbITThl eMip cypy yuIiH"
KYpBUIATBIHABIFBIH aTam kepceTti [2, 58 6.]. Esxenri 3amaHHBIH (GUIOCO(PHSIIBIK OMIaphIHIa
MEMJICKETT] JKaJIblFa OpTaK Oepeke HICSACHIMEH YKCACTBIPY KM YIIbIpacTsl. KoramabIK gamy
YAEpICIHACTI TYJIFA MEH KOFaMHBIH POJIi KAYIICi3 MKOHE 9UICTTI KOFAMIIBIK TOPTINTI KAMTaMachi3
eTyIIH CyOBEKTICl pEeTIHJEer1 MEMJIEKETTIH alKbIH YCTEMIIK €Tyl OapbIChIHJA alTapibIKTail TOMEH
00IbI.

KoraMIIbIK TYpaKTBUIBIK MEH KAYINCI3MIKTIH KMl PeTiHer! dMUIAIK UACSIChl MEH OIUIETT1
MeMJIeKeT uzesicbl OynaH keiinri Opra racelpiap JoYyIpiHAE /1€ ©31HIH JKaJFachlH TanThl. bipak Oy
Ke3eHjaepae Oipmama Oackaia, TEOJOTHSUIBIK YCTaHBIMIAp MEH TEOpHsulap TYPFbICBIHAH
KapacTbIpblabl. OHBIH O1p KLIl eyponasblK OWIIBLI, "HIipKey okenepiHiH" Oipl ipl XpUCTUAHBIK
¢unocod Aspenuii ABryctuH 6omapl. O TEK KaHa MIIPKEYy aKUKAT MEMJIEKET JIeT €CenTe i, OH/Ia
KYKBIK TI€H JKaJIbiFa OipAei maiiia, mbIHAWKl ONUIAIK, TaTyJbIK MEeH THIHBIIITHIK ICKEe acaabl Jei.
Ocel  ke3eHaepae aiHM (¢uiocoduss MeH KOFaMIBIK-CasiCl OWJIBIH JaMyblHa YJieC KOCKaH
WTaJbSH/IBIK KaTOJIMKTIK TEOJIOT, aJlaM3aT JaHbIIIMaHaapeiHbH 0ipi @oma AxkBuHCKUHN 00161 D.
AKBUHCKHIIIH TaHBIMaAJI €HOCKTEPiHIH KaTapbiHaa "Tpouia Typansl”, "TeomOrusHbIH JKUBIHTHIFHI ",
"MoH MeH MOHIUIIK Typaibsl' JereH eHOekTepiH artam kepceryre Oomambl. @. AKBUHCKHIA i€
MEMJICKETTIH MYAJENepiH TYJIFaHBIH MYJICCIHEH JKOFapbhl KOWAbl. MEMIIeKeTTIH HTiIiri
aJaM3aTTHIKIHEH JXKOFaphl, erep MeMJIEKeT 3apjam IIeKCce, OHBIH a3aMarTapbl Ja KWHAJIaJbl eIl
ecenTe/l.

Exenri nyHuwene KapacThIpbUIFaH QJICYMETTIK-cascu OutiMuep keiin JKaHapy moyipiHae e
TOJIBIFBIN, Ma3MyHBI ammmbiia TycTi. Conwry imiHae H. MakuaBemmuain eHOeri 30p 6oiapl. OHBIH
"Tocynapp" aTThl eHOET1HIe MEMJICKETTIK OMITIK MAceJec JKaH-KaKThl KapacThIpbUIIbl. KoFaMHBIH
Kayinci3girie MakuaBe/uti KymTi OacKapyiibl OacKapaThlH KYIITI MEMJIEKET Jel TYCIHIIpAl
[2, 65 6.]. XKana 3aman moyipinge Ilmaron, ApucroTens, MaknaBeUTUIIH HAEAIaphl YKaIFachlH
TankKaH eHOekTep maiina 0osa Gactanbl. by eHOEKTEp COJI Ke3€HJIeT! oJIeyMEeTTIK-CasCH IIBIHIBIK
MeH aJIaMHBIH YUBIMJIBIK MOHIHE KaKbIH Oosizbl. Omapabiy Katapbiaga T. ['o66c, k. Jlokk, II.
Momnteckbe, XK.-XK.Pycco, T. xxeddepcon, T. Ileitn sxone 1.0. aTan kepceryre 00Jabl.

OJIEyMETTIK KayilCi3MiK — Tapuxu oJNIeyMeTTIK ¢(eHOMeH. byin ¢eHoMeH YITTHIK
KAyYINCI3IKTIH KYPBUIBIMBIHIA  CasiCH, SJKOHOMUKAIBIK, SKOJOTHSUIIBIK JKoHE 0acka KayilnCi3iKTiH
TYpJIepiMEH KaTtap TypaJibl.

FouieiMu onebuertepre Tamnjay »kacay €xXenri TyHHeIeH OacTam Kasipri yakbITKa JCHiH op
TYPJIi TapUXU Ke3eHAepe FalbIMAap apachiHaa KOFAMHBIH, COLIMYMHBIH 9JICYMETTIK Kayilci3airine
KATBICTBI Oip JKaKThl Ke3Kapac OoJMaraHIbIFbIH KepceTeni. KoraMHBIH olleyMeTTIK Kayirci3airin
KaMTaMachl3 €Tyre KaThICThl FhUIBIMJA OIpbIHFall Ke3KapacThlH OonMaybel Oenrini Oip Tapuxu
KE3€HJIe QJICYMETTIK KayiCI3JIIKTIH MOHIH TYCIHY COJ KOFamJarbl AYHHETAHBIMIBIK €pexeNepIiH
KOHE COFaH COIKeC KENETIH SNeMHIH KOpIHICIMEH OalmaHbICThI OONABI. OJICHAMANBIK TYPFbIIaH
aJlFaHjia QJIEYMETTIK KYOBUIBIC peTiHJe KayilCi3AiK Typaibl OipTyTac TYCIHIKTIH OOJIybl MaHbI3IbI.
"Kayincizmik" yFbIMBI CBHIPTKBl OpTaJarbl aJaMHBIH, KOFaM MEH MEMJIEKeTTIH JKardailbiH
CUMNATTAWTBIH KOI KBIPIBI Kail-kyi. MyHpmail Tocin HeMece Ke3Kapac TYpPFBICHIHAH allFaH[a
"Kayincizaik" yFeIMbl co30e-co3 anraHa KayinTiH OosMayslH Outaipeni. Kayinci3gikTi kaMmTaMacsI3
€Ty JKOHIHJIETI, KOIITEereH JJeYMETTIK HbICAHJapFa KATBICThl alFaHAaFbl Kayil-KaTepiepre Kapchl
Typy OOWMBIHIIA KbI3MET KypJaeni >Kyiemik yibIM Kypyasl kepcerelni. OcklFaH OaillaHBICTHI
aTaMBIII TOCLI-Ke3Kapac IeHOepinae "Kayinci3aik" yFeIMBI KaHAai Ja Oip olieyMeTTIK HbICaHFa
KATBICTBI aJIFaH/A K1 )KOHE CBIPTKBI Kayilm-KaTepliepAiH aJlblH any, OOJIbpMay HeMece OJapIbl
KO0 OOMBIHIIIA KYHENIK-YIUBIMIBIK KbI3MET PETIH/IE A€ KapacCThIPbLIA/bI.
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Hotukenepi #xoHe TaIKbLIAY. OJCYMETTIK KAYIICI3IK — KYpIEIi dJIeyMETTiK KYOBbUIBIC, OJ1
KOII KOCHapJIbl JKOHE KOIl KbIPJIbl KYPBUIBIMIBIK OemikTepeH Typaasl. COHbIMEH Oipre aeyMeTTiK
KAyYITCI3IK op TYpJi QJEYMETTIK CyOBEKTUIep MEH HbICaHJapra KaThICThl allFaHAa alyaH Typdi
Kapama-KalIbUIBIKTEL Mynaenepai ae ounmipeni. Kayinci3gik mocemnenepi KOHIHIETI 3amMaHayd
3epTTeyJep ayKbIMBbIHAA "QIEYMETTIK Kayilnci3mik" YFBIMBIHBIH MOHIH TYCIHIIpETiH OipHerne
Tocinep Oap.

OneyMeTTanya "oIeyMETTIK Kayinci3ik" TEpMUHI TYIFANIapIblH JKOHE AJIEYMETTIK
TONTAPJBIH CasICH, SKOHOMHKAIIBIK, PYXaHU OacChUTYBIH, OJlapFa KaThICTHI MEMJICKET TIeH Oacka ja
QJIEYyMETTIK CYOBEKTUICpAIH TapamblHAaH 63 MaKcaTTapblHA KOJ JKETKI3LTyl YIIIH 30pJIBIK JKOHE
KapyJabl KYIITEPIi KOJJAaHYIbI OOJIBIPMAWTHIH OJICYMETTIK ©3apa OpEKEeTTeCy JKOHE KOFaMJIBIK
KaThIHACTAP/IBIH JKaFJaibl OOJIBIT TAOBLIAIHI.

Memneker KadpaTKepsepl >KOHE OCKepU CTpaTerTepMEH KaTap Kaszipri Ke3zie QJIeyMETTIK
Kayirncizgik mpoOaeMachlH 3epTTeyre *oHe OHbl OOJpKamaayFa SKOHOMUCTEpP, XaJbIKapasblK calia
MaMaHaphkl, dJICYMETTaHYIIBUIAP, KYKBIKTAHYIIBIIAp, MOJACHHETTAHYIIBIIAp XKoHEe OacKaiapsl 1a aT
canpicyna. KayincizmikTig Oy canacel anaMm (akTOpbIMEH OaiJIaHBICTBI KOFaMFa, >KEKEJIeTeH
QJIEYMETTIK TOITapFa, TYJIFajlapFa KaThICTBI TYPJl acHeKTUIEpAl ©31He KOCHIN anaabl. OJEyMETTIK
KayIMCI3AIKTIH HET3r1 Kypamjaac OeJiKTepi: JITHOMOACHH, KOH(PECCHOHAIBIK, OJICYMETTIK-
nemMorpadusITBIK OOJIBITT TAOBIIAIBI.

KayincizaikTiH KOHPECCHOHANIBIK KypaMmaac O6iri HaKThl aJaMHBIH JIH TaHJIay MEH Y)K/IaH
OOCTaH/IBIFBIHA JIETCH KYKBIFBIH KaMTaMachl3 eTyaeH KoepiHemi. KazakcTanmarbl eki 1ocTypii JiH -
UCJIaM JIiH1 MEH MPaBOCIABTHIK XPUCTHUAH JIH1 €NIMI3/IH 1K1 eMIpiHJe YJIKEH TYpaKTaHIbIPYIIbI
pon artkapaabl. bipak, KamelmTacKaH >Karjgaiifa paguKabl-KICPUKAIIBIK TOMTAp €Neyal Kayimn
TOHIIpYAE, ojap OacKapyIblH 3ailbIpiabl (OpMachkiHA Kapchl, MOMYJIHMCTIK YpaHAapbl apKbLIbI
©3/ICpIHIH KaTapblHa kaHa MYIIeJIepai OelCceH Il TYpAe TapTKbICH! Keneni. JlocTyp:ii emec AiHAEpAIH
KoO€I0IHEe BIKMAJN €Till OTHIPFAaH HWICSIIBIK KYHIBUIBIKTAPABIH JaFIapbIChl, €pPTEHI1 KYHTEe JETeH
CEHIMCI3/IIK, XaJIBIKTBIH 0achIM OOJIriH, ocipece »KacTapabl KaMTBIFaH OJICYMETTIK KYH3eJic KoHe
T.0. MyHa# Kayinm ocipece, MEeKTeH IMBIKKAH JICTYPil eMec JIiHU aFbIM BaxXaOM3MHIH TaparblHaH
kenyae. byn mocenme Ttek, Kaszakcranma rana emec, kepmiiec KpIprbi3cTaH MeH ©O30ekcTaH
MEMJICKETTEPIH/IE A€ allaHIayIIbUIBIK Tyasipyaa [3, 3 6.].

Kazipri yakpITTa 3aHCHI3 Kellli-KOH MpoOiemachl Ja KarJaibl YIIBIKTBIpa Tycyne. OJIemM
enjiepl SKOHOMUKAJBIK JaMyIbIH TYpPJl JEHTeWiHae TYpFaHIbIKTaH, JaMyIIbl eIJepAeH agamaap
HSKOHOMMKAJIBIK JICHICH1 dKOFaphl JaMbIFaH eJJiepre *KYMbIC icTeyre Oapajbl KOHE TOMEH aKbIFa
Ke3-KeNTeH >KYMBICThI Jkacayra naibiH. JKahaHaplk aykpiMja OHBIH Oipkarap ceOenTepiH —
HKOHOMMKAIIBIK (KO aKiia TabyFa YMTbLUIY, ©MIp CAJIThIH ©3repTy, €H aJIIbIMEH OHBIH MaTepUaIbIK
KOHE KApXKBUIBIK KaFbIH €CKepy), casch (COFBICTapFa, Kapyibl KaKThIFBICTapra OaillaHBICTHI),
IKOJOTUSUIBIK ~ (OYpBIH-COHJIBI  OOJIMaraH KYPFaKIIbUIBIKKA OalIaHBICTBI), JIeMOTPAQHUSIIbIK
(MurpaHT otbachuTapabl KalTa KOoCyra OarbITTajraH) ceOenTepiH aram Kepceryre Oomaabl. by
amaMaap KkeOiHece KyJifa aiiHajaabl, KbICBIMFA YIIBIPAWIbl JKOHE oJapla ©3 KYKbIKTapblH
KOpFay/IblH CIIKaH ai amaiiapsl KaimMaiiasl [4, 4 0.].

Kasipri ke3me ocipece KOFaMJbIK KaTbIHACTApABIH KYpJAEleHYl »KarJalblHIa KeOJIKTeri
QJIEYMETTIK KayiNCi3AIKTIH MaHbI3AbUIBIFBI OapFaH CailblH apThIM KEJEeT.

Op Typil KeNIKTEepJAEri XalbIKThIH  OJIEYMETTIK  KayilCi3Airi  TYXKbIPhIMIAMachIH
KaJBIITACTBIPY MEH OJapAblH QJIEYMETTIK KayilCi3AiriH KaMTamachl3 €Ty IpoOjeMaapblH ey
op alyaH KeJIK TypJepiHJeri KOFaMIbIK OHE OJIEYMETTIK KayilCi3liKTI KaMTaMmachl3 eTyre
KayanTbl KYphUIBIMAAPAbIH OachIH OipikTipryre MyMkKiHik 6epeai. CoHbIMEH Oipre, Kayilnci3giKTiH
YCTaHBIMJAPBIH KYy3€re achIpyAarbl OIpbIHFAll TOCUIIEpP MEH aMaiaapiAbl JKacayra xKopJaeMIecell.
bi3ain eniMi3re KONIKTIH OapiblK TYpJAEpiHAETi Kayilci3AiKTI KaMTaMachl3 €Ty Typaibl OipbIHFal
MEMJICKETTIK TYKBIpBIMIAaMa, COFaH COWKeC KEeNEeTiH OHBl JKy3ere achIpyIblH KemleHIl
Oargapiamachl Kepek.

OJleyMeTTaHy FhUIBIMBIH/A «QJEYMETTIK KayilCi3[iK» TEpPMHUHI TYJIFalaplblH KOHE
QJIEYMETTIK, KOFaMBIK TOMTAP/bIH CasCH, SKOHOMHUKAIBIK, PyXaH! >KaHIIBLUTYbIH, OJIApFa KATHICTHI
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MeMJIeKeT TeH Oacka /a QJIeyMeTTIK CyOBeKTUIep/IiH TapamnblHaH €3 MaKcaTTapblHa KOJI JKETKi3yi
YIIH 30pJIBIKIIBUI-KAPYJIbl KYIITEPi KOJJIAHYIBIH aJJIbIH allaThlH  JKOHE  OOJIBIPMAaWTBIH
KOFaMJIBIK ©3apa OpPEeKETKEe TYCYAIH Kypalibl PETiHIE KapacThIPBLIAABI .«OJIECYMETTIK KayilcCi3Iik»
VFBIMBIH alKbIHAAY/IBIH BIKTUMaJ TOCUIIEPI MEH bIHFAWIaphl IMIETENIIK FRUIBIMU 9/IeOHeTTepIe
Oipmama KeH TapairaH. bys Tociinep MeH bIHFalIapra «QJIeyMETTIK KayilCi3Iik» KaTeropusChiH
«QIIEYMETTIK KAMCBHI3aHBIPY» TYCIHITIMEH YINTACTHIPY TOH OOJIBIN KeJeni. AMEpUKAHIBIK FaJlbIM
C. [Hoinapiy mikipi OOWMBIHIIA, MEMIIEKET OJEYMETTIK calaHbl, OuTiM Oepy cajacel MeH
HSKOHOMHKAHBI JAMBITY XOHIHJET1 IapajapAbl CHIPTKBI (aKTOPIapIblH BIKHAIBIHCHI3 JKETUIIIPY
MYMKIHJIT1HE KOJI )KETKi3Ce, OHJa 0JI MeMJICKET KOFAMHBIH QJICYyMETTIK KayilCi3IiriH KaMTaMachi3
eTe ajaTtblH JKarmaiima Oosa amanel [S, 5 6.]. Mocemen, AKII-ta oneymeTTik Kayircizmik
npoOneManapbIMEH apHaibl aifHAJIbICAThIH «OJEYMETTIK Kayilnci3aik 6acKkapMachl» KbI3MET €Tell.
bizaig enimizae "onmeyMeTTIK Kayirnci3AiK" YFBIMBIH TIKEJIEH aHBIKTAIl, KapacThIpaThIH 3aHHAMAJIBIK
KY>KaTTap >KOKTBIH Kachl. AJjaiijja, MaMaHJapJIbIH Ke3Kapachl OOWBIHINA, ©3Te eNJIEPAeT]l CUSKTHI
Kazakcranna na aneymeTTiK Kayirci3aiKk Macelieci ©3eKTUTIrT MEH MaHbI3IbUIBIFB OOMBIHIIIA SCKEPHU
KAyIMCI3IKTeH KEM COKITai IbI.

bapnbik nambiran ennepnerinedt Kasakcrannma na Kasipri Kes3zie KOJIKTEIrl QJI€yMETTIK
Kayirncizgik 0acTel Mocesere alHaiubil OThIp. by  MoceneHi miemry yIIiH KONnTereH KyKaTTap,
3aHaap, OarmapiaManap KaObUITAHBIN KAThIp. OpHUHE, OYJI MOCENICHIH MmenriMiH Oip KyHae Taly
MYMKIH eMec, Bysl yakbITTBI Ka)KeT €TETIHJIr1 aHbIK. byJ icTe HaKThl MOCENIeHI MICHIETIH ajaam
(dakTophel OONBIT TaOBUIAABI. A3aMarrap MeMJICKET OCKITKeH >KOHE KaObLIaraH HOPMAaTHBTIK-
Ky)KaTTap MEH 3aHJapJbl MYKHST CaKTaFaH jkKarjaiija FaHa KOJIKTErl QJIEYMETTIK KayircCi3mik
cakramanasl [6, 33-34 0.].

Ocipece Kaziprigeid KoraMIbl KOJIKTCHJIPY JAEHTeHl KypT ©oCill OTBHIpFaH KE3€HJE KOJIKTEeri
TachIMajay MEH KONIKTIK YAEepICTep[iH Kayilci3miriH KaMTamachl3 €Ty, OJIApABIH ICHICHIH
KeTepy Macelenepi 03eKTi MoHTe ue 00 0ThIp. COHBIMEH KaTap, )KOJI-KOJIIK OKUFajIaphl TeK KaHa
KOJIIK KYpaiJapblHbIH 3aKbIMJIaHYbIMEH, aJaMAapIblH JACHE KapaKaTblH allybIMEH HeMece KaWThIC
0OJIBITT KETYyIMEH OalJIaHBICTBI IIBIFBIHAAPFA FAHA €MeC, COHBIMEH OIpre aca KayirnTi )KoHE 3USHJIbI
KYKTEp/1 TaChIMaJIAUTBIH KOJIIKTEP amarKa YIIbIparaH >Kargaiiapaa na 00Jybl MyMKIH TOTCHIIIE
YKaraaiiapMeH Jie 0alIaHbICThl OOJIBITT KEIeIi.

JKon KO3FaJIbICBIHBIH, KAyIICI3/IINH KaMTaMachl3 €Ty MOCEJIECIHIH OachIMIBIFBIH MEMJIEKETTIK
JeHreiiert MaHbI3AbUIbIKKA JEWIH KOeTepe OTBIPBIN, KOJ-KOJK OKHFaJIapbIHBIH calapblHaH
OOJIaTBIH  IIBIFBIHAAPABI Oarayiay >KOJ KO3FaIbICBIHBIH KAyINCI3MINiH THIMII TYpAE KOTepy
1apaiapblH KOJIJAHBICKA eHri3yre OarbITTanaabl. JKo-Kelik OKUFaJapbIHbIH callJapbiHaH 00IaThIH
QJIEYMETTIK-3KOHOMUKAJIBIK IIBIFBIHAAP/IBI €CENTEY MEH Oarajiay oficTeMeci OOMBIHINA QJIEYMETTIK-
HSKOHOMMKAJIBIK IIBIFBIHAAPABIH KOJIeMl HETI3r1 JKOHE KOCBIMIIA HIBIFBIHAAP/bI €CeNTey HETI3IHIe
Oarananajpl. KemKTiK KapbIM-KaTbIHACTAP MKOFApPhI ICHIeiiIe TaMbIFaH MEMIIEKETTEP/IC QJICYMETTIK
Kayinci3aik aypeic xxonra Koupuiral. [Isirsic Eypona ennepi men Peceii, Kazakcran kenik »xyiect
YKOJITAPBIHBIH JKULIITT MEH camachl, )KYK aHAJIBIMBIHBIH MeJepi OoibiHIa bateic Eypoma ennepi
MeH AKII-Tan 6ipiaMa apTTa Kajbll Kele )KaTbIp.

TyxpipbiMaap. Koramaarsl TYpaKTBUIBIKTBIH 0aCThl KMl — 9JICYMETTIK KayIICi3/IiK, OHBIH
IIIHE KOJIKTerl dJIeyMEeTTIK Kayilci3ik MaHbI3Abl OpPbIHAAPABIH OipiH uemaeHenl. «bizmiH O6acTel
MakcaTeiMbI3 — 2050 XKbUFa Kapail oJIeMHIH €H JaMbIFaH OTBI3 €NIiHIH KaTapbiHa Kipy. O yIIiH
MYMKIHIIUTIK Te€, pecypc Ta, OutliMai azampaap naa, Oepekeni yiat Ta Oap», — A€l KepCETUIreH
o6onatein 2012 xbunFel [lpesunentrin Kazakcran xankeiHa XKommayernaa [7, 1 6.]. Kemik
MEMIJIEKETTIK OHE XaJIbIKapasIblK €HOEK O6JHICIHIH MaTepualJIblK Heri3iH Kypaiasl. baprbik
OaifIaHbIC KOJAAPbI, KOIIK KOCIMOPBIHIAPEl MEH KoK Kypajaapbl AYHHEKY3UIIK KeJliK KyleciHe
Oipireai. CoHABIKTaH KeJIIK >KYHEeCiHIH calajapblH JaMbITYFa KeIl KapaxaT xyMcauazabl. Feuibivu-
TEXHUKAJIBIK PEBOJIIOLIMS KOJIIKTIH OapiIbIK TYpiIepiHiH KapKbIH/IbI JaMyblHA HET'13 skacan Oepai. by
KOIIKTep KbUIAAMJBIFBIHBIH apTybIHAH, OJAPABIH KYK KOTepy JKOHE TachIMalaay, >KOJAyIIIbl
TachIMalay MYMKIHIIUTIKTEPIHIH KEHEIOIHEeH alKbIH KepiHyne. Kemik kyleci JaMbIFaH CailblH
OHJIaFBl QNIEYMETTIK KayINCI3MIKT1 apTThIpy Macerneci Je apTa Tyceni. Kemikreri aiaeymerTik
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Kayirnci3ik, OlpiHIII Ke3eKTe KOJayllbl aJamIapIblH eMipi MEH JIeHCAayJbIFbIHBIH Kayilci3airid
KaMTaMachI3 €Tyl THiC.
O/ledueTTEep MEH JIepeKTep Tizimi:

1. Upournukos /[.B. be3onacHOCTh TMYHOCTH HA TPAHCIOPTE: TEOPETUKO-TIPABOBOM aCIEKT.
https://cyberleninka.ru/article/n/bezopasnost-lichnosti-na-transporte-teoretiko-pravovoy-aspekt
KOpucnpyaennus. - C. 24-30.

2. Makuasemum H. I'ocymaps. — M. : 1990. - C. 57.

3. 'y6anos, B. M. ConmanbHast 6€30MaCHOCTh KaK COIMAIbHO-UCTOPUIECKUi peHomeH / B.
M. I'y6anoB, berumaii CateiBasimueBa // Monoao# yaensiid. — 2015. — No 15 (95). — C. 577-581.

4. TepMUHOJIOTHSJIBIK CO3JIIK: AIeyMEeTTIK Kayincizmik: https://strategy2050.kz /news/9014/

5. Hoiin C. I'paxpaHckue KocMUYeckue cucteMbl. VX BIusHHUE Ha MEXIyHapOAHYIO
6e3zomacHocTh. — M. : UHUOH. —1995. - C. 5.

6. Apweia. P.3. HammonanbHble WHTEpechl W HamWoHaimbHas Oe3omacHOCTh Kaszaxcrana
//EBpaswmiickoe CoobmiectBo. —1998. — Ne 2. — C. 33-34.

7. «Kazakctan-2050» CrpaTeruscsl KalbIlITACKAH MEMIJICKETTIH jkKaHa casch OarbIThl. H.
HazapOaetoin ~ Kazakcram  xankeiHa — Kommayel. — 2012 k., 14 xenrtokcaH:
https://www.adilet.zan.kz.

References

Iroshnikov D.V. Bezopasnost lichnostti na transporte: teoretiko-pravovor aspekt.
https://cyberleninka.ru/article/n/bezopasnost-lichnosti-na-transporte-teoretiko-pravovoy-aspekt
Iyrisprydentsua. 24-30 s.

2. Makiavelli N. Gosydar. M., 1990. — S. 57

3. Gybanov, V. M. Sotsialnaia bezopasnost kak sotsialno-istoricheskii fenomen /
V. M. Gybanov, Begimai Satyvaldieva // Molodo1 ycheny1. — 2015. — Ne 15 (95). — S. 577-581.

4. Terminologunalyq so6zdik: aleymettik qayipsizdik: https://strategy2050.kz /news/9014/

5. Doil S. Grajdanskie kosmicheskie sistemy. Th vliianie na mejdynarodny1y bezopasnost. M.:
INION, 1995. - S. 5.

6. Aryn. R.Z. Natsionalnye interesy 1 natsionalnaia bezopasnost Kazahstana //Evrazuskoe
Soobestvo. — 1998. — Ne 2. — S. 33-34.

7. «Qazagstan-2050»  Strateguasy qalyptasqan memlekettin jana saiast  bagyty.
N. Nazarbaevtyn Qazagstan halgyna Joldayy. — 2012.14.12: https://www.adilet.zan.kz.

94


https://cyberleninka.ru/article/n/bezopasnost-lichnosti-na-transporte-teoretiko-pravovoy-aspekt
http://www.adilet.zan.kz/
https://strategy/

A3aMaTTBIK aBHAIUS aKAJEMUSICHIHBIH KaPIIbICHI Ne2(25)2022

DOI 10.53364/24138614 2022 25 2 95
90K 8.1751
!Cypanunesa H.P., Eny6aii A.M., *Tynexona I'.X.
A3aMaTTBIK aBUaNus akaJaeMHUIChl, AIMaThl K., KP

1E-mail: nazqul 87@bk.ru
2E-mail: smailova asem@mail.ru
3E-mail: gulnaz.tulekova@mail.ru

ABUAIIUSA CATACBIHJAATBI KA3AK TIJIITHIH OPHbI
MECTO KA3AXCKOI'O SI3bIKA B ABUAIIMOHHOM OTPACJIN
THE PLACE OF THE KAZAKH LANGUAGE IN THE FIELD OF AVIATION

AHHOTALUA. Kazak TutiHiH Tapuxtad Oyrinre kanrackan Kaszipri ka3ak TUTIHIH axyaibl.
Kazak TuTiHIH TapuXbplHa TOKTaja OTBIPBIN, OYTIHr1 KargailblH capanay. MeMIIeKeTTIK Til
JTAMYBIHJIAFBI OCEKT1 MOceTeep Il JoIeN Il Tanay.

Tyiiin ce3mep: TUIMIK KYKBIK, aBUallys, OUTIM Oarmapiamachl, YJUITBIK KYHIBUIBIK, TLT
TaFIbIPHI.

AnHotanus. CoCTOSIHUE COBPEMEHHOTO Ka3axCKOTO SI3bIKA, MPOJJIO0JDKAONIETOCS C UCTOPUH
Ha CETOIHSIIHUHN JeHb. AHAIN3 COBPEMEHHOT'O COCTOSTHUS, ITEPEX0/Id K HCTOPUH Ka3aXCKOTO s3bIKA.
ApPryMEHTHPOBAHHBIN aHAJIN3 CIIOPHBIX BOIIPOCOB Pa3BUTHS TOCYIAPCTBEHHOTO S3bIKA.

KiroueBble ci1oBa: s36IKOBOE IIPABO, aBUAIUs, 00Opa3oBaTelibHas IPOrpaMMa, HallMOHaIbHAas
IIEHHOCTh, CyJIb0a sI3bIKa.

Annotation. The state of the modern Kazakh language, continuing from history to the present
day. Analysis of the current state, moving on to the history of the Kazakh language. Reasoned
analysis of controversial issues in the development of the state language.

Keywords: language law, aviation, educational program, national value, the fate of the
language.

Jlynueneri opOip YIT YIIiH €H YJIKEeH OalJIbIK - OHBIH aHa TiTi, MOJICHUET J)KOHE YpHakK YIIiH
Mypachl. Op XaJIbIK OHbI MBIHXBUIJILIKTAP OOWBI CAJIbIN, YPIIAKTaH-YPIIaKKa YKaJIFACTBIPBII KEJIeIl.
AnaM TamakchI3, cychi3 emip cype anmaiinel. CoHmal-ak, TiT e KapbIM-KaTblHAC ajaM YIIiH eTe
MaHbI3/1b1. OCBhIFaH Opaii oJIeM e KONTETreH Ty i Tuiaep oap.

Op XaJbIKTBIH aHa TUIl - OWI OChl VIT IIE€H OHBIH Op XaJKbl MaKTaH TYTaTbIH Hopce. bi3
MaKTaH TYTaTblH O3/iH aHa TUIIMI3 - Ka3zak Tur. Bya TUIaiH Tapuxbl KOINMEHIUIIK KE3CHIHCH
Oacramanel. byn TuimiH ToyesdCi3[iri yIHIiH KeNTereH COFbICTap OoyIbl KoHe Oi37iH ara-
6abanmapbIMbI3/IbIH apKachlHa 013 Ka3ip Ka3ak TUIiHIEe ceienmis.

Tir TarapIpel €71 TaFabIpbIMEH OipTyTac OOJFAaHIBIKTAH, TUIMIH MOHTII Kacaybl XaJbIKTBIH
WITTBIK KYHJIBUIBIKTapbIH )KOFapFbl I9pekee JopinTeyiMeH cumnartaiaabl./lepdec enimMizaiH Tapux
TaMbIpbl TEpeHre OoMIaraH, KacheT OThl ell COHOeC YITTHIK TUIl op KazaK MaTPUOTHIHBIH
KYpETiHJE CONeN Typ.

Anam3zar Ganackl JyHUE €CIFiH allKaHHAaH Oepi KoplIaraH OpTaFa acep €Ty YIIIH KOFaM MeH
TaOUFATTHIH JaMy 3aHIBUIBIKTAPBIH 3€p calla 3epTTel, THIHBIMCHI3 TaHy YcTinae. On Typamisl iTiM-
OLTIM JKyHeci — FBUIBIM KaJIbINTACThl. AJaiiia, «aHa TUI» YFBIMBIH 63 CO3IMEH OpHEKTEeMEreH Til
6onmaca kepek. Kaszak Tuni — facelpiap OOHBI OpBICTaHIBIPY OPEKETIHIH TayKbIMETIH TapTKaH,
KEHECTIK T cascaThl 3UTIHEH a3aT OOoMbIN, JaMyAblH «¥JbI KIOEK KOJBIHA» TYCKEH olleM
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TUIIEPIHIH KOII KepyeHiHe ©31HIH aHa TiIi MEH MEMJICKETTIK TUIiH KOCHIT, alKbIH OOJamiakka HBIK
Kajam OackaH Toyesci3 KazakcranubiH OipaeH-0ip timi [1].

Tin — XanbIKTBIH 0acThl KapbIM-KAaThIHAC Kypalbl. «bamblK Tici3 Oojica Aa, XamblK TUICI3
6onmaiiaey nereH Kanpip Mbip3a atamMbI3IbIH HAKBUIBIHAAFBIIAN, TUICI3 XalbIK TYTLI XKEKe TYJIFa
OMIpiH enecTeTy KHbIH. TOJBIKKaHABI aJaM pETiHAe eMip CYPYAiH Heri3ri KiNTi — KOopIuaraH
opTameH Oaitanbic 6osca, Oy 6ailTaHBICTBI KAMTAMACKI3 €TETIH OacThl AMeMeHT — Ti [3].

Kanmet, XKep xy3inge 6000-nan actam Tin 601ca, OHBIH IMIIH/E KOJIIAHBICTAFBI MEMIICKETTIK
CTaTychl Oap TUIIEp JKOHE >KOWBUTYy aJIbIHAA TYPFaH COHBIMECH KaTap arayjapblH TCK TapUXTHIH
KOoHE aKnmapaTTapblHAH KO3 IIajblll KajlaTbiH, OyriHae »xep Oerinme xok Tinaep ne 6ap. CoHbIMEH
Karap, «MEMJICKETTIK TuT» MopTeOeciHe me OOJIFAaHBIMEH, CTaTyChlHA COWKeC KYpMETKe e 0oJia
anMai Kene >kaTkal Tuiaep ne 6ap. Tt TarapIpbl e TaFAbIpbIMEH O1pTyTac O0FaHIBIKTaH, TUIIIH
MOHI1 JKacaybl XalIBIKTBIH YJITTBIK KYHIBUIBIKTAPBIH KOFApFBI  JOpEXKene JIopinTeyiMeH
cunattanaasl. JlepOec enimMi3IiH TapyuX TaMbIPbl TEPEHTe OOMIaFaH, KACUET OTHI €Il COHOEC YITTHIK
TUTl 9p Ka3aK MaTPUOTHIHBIH KYPETIHIE COMIIEIT TYP.

KacuerTi TUTIMI3AIH KOCHapibl Casicu Jamy, XalKbIMBI3AbIH TULMIK KYKBIFBIH KOpFay
Oacramacel, KOpKeM 9/IeOMET IEH iCKara3 TUIIH KaJbIITACThIPY JKYMbICTapbl OnnxaH bexeiixaHoB
neH AxmeT balTypChIHOB CBIHIBI 3USAIBLUIAPBIMBI3JIBIH €peH eHOeriHeH Oactay anFaH. 3aMaH
KbICBIMBIHA Opaii, yJIT Oosamarsl OYJIBIHFBIP TAPTKAH 1IAKTa, YATTHIK TUTIMI3A1H TaFABIPBIH LIEIIyIe
3USUTBIIAPBIMBI3  YCBIHFAH JKOJ adpeikmia Oosimel [2]. Conm cebenTeH, TUTIMI3AIH OYyriHI MEH
OosmarblH Oarampay YIIIH OCHI KOJIbI cabaK aja >KaJFacThIPYbIMBI3 KakeT. TuT mocerneciHe
OailiIaHBICThI 3USUTBLTIAPBIMBI3/IBI YIIBIKTayFa ce0en KaHaai?

Tapuxrtan Oenrini, enimiz 250 xbpuTaH acTaMm yakbsIT Peceill nep:kaBachIHBIH 00/TaHIBIFBIHIA
6onael. JKanmer Ooman enmiH skai-kKyii exennaeH Oenrimi. Toyenci3miriHeH aWbIpbUIBIN, TaFIbIPhI
KOJICHKEJIEHT'eH XaJbIK *KacKaHIIak Keneal. OcblHAail KUBIH IAKTa, TUIMIK KYKBIKTBIH KOpPFaJTybIH
©3€KT1 MOCeJe eTilm KeTepim, ipi JAepKaBara Tajan KOs OUIT€H apbICTaphIMBI3JIBIH OpPEKeTi, OYTiHT1
TIT TaFIbIPBIHBIH OacTtamMachkl aeyre Oosanbel. byn Tycra, 1905 xbursl Kapamaga Pecelie eTkeH
«OKeprurikTi ®oHe KajlalblK KalpaTkepiepaiHn» MoCKBaIarbl Cbe3iHae: «AHA TUTIH €pKiH KOJJIaHy
Ka3akTapJplH Tasy apajarbl MyYKTaxbl» nen MomiMaeni. CoHbIMEH Karap, TULIEp KYKBIFBIH
HIEKTEHTIH 3aHIapAbIH JKeJeN Typ/e KaiiTa KapanyblH TabaHabl Typae Tanam eTTi. Ockl 0acTaMaHbIH
xanracel perinae, Kapkapanbl yesiHzeri KazakTapiaelH 11 TapmakTaH TypaThlH Ky3bIpXaTbIH
YHBIMIACTBIPBIN, OHBI OpbIC TUIIHAE IBIFaThiH «ChIH oTeuecTBa» raseTiHiH 1905 xpuirbl 4
KbIpKyHekTeri 173-caHpiHa ©3 aThlHAH >KapusiiaraH. byn tapmakTeiH 2,3,7,8-TapMakTapbiHaa
Ka3ak TUTIHIH Mocenenepi ketepinai [4].

OJMXaHbIH OyJ1 MOcelieHI ©3€KTi eTim KeTepMeciHe OosiMac exi, cebeli, KazaK XaJTKbIHBIH
OpBbIC TUIIH MEHrepy IopeKeciHe KapamacTaH, KbI3MET KOpCeTYIiH OapiblK TapMaKTapbl OpBIC
Tiniaae xyprizipai. TinTi 6amanap MEKTenTe Ka3ak TUTIHAE OLTIM aJIMalThIH sKalTTap OPBIH aJIJIb.
KysbipxaTra KeHcenepjeri ic-karazmapiAbl Ja Ka3ak TUIIHIE KYri3y TamnaObl KoiibuiraH. Caifbin
KEJNTeHJIe, MYHBIH OapJbIFBIHBIH OTapiiay cascaThl €KEHIHE KO3 KETKi3eMi3, Oy Typrbiia OJIuXaH
bekeiixanoB: «OpbICTaHABIPY cascaThl Ka3aKTapAblH aHa TUTIHAE XaT TaHYbIH TEeXKEYAiH OapibiK
amMaJI-TOCUTEPiH KapacThIPY/Ibl Talal eTTi» JeM jKa3/Ibl.

OTKEeH FachIpJIaFbl TUT TaFIbIPHIHBIH KUBIHBIFBIH OOJaHIBIKIIEH TYCIHIIPYT€ THIPBICTBIK. AJ
oyrinme eremeH en KazakcraHn peTiHAeri TOYyeNCi3HiK >KaFAalbIHAAFbl MEMJIEKETTIK TULAIH Xam-
axyasbl KaHaan?

¥YATTHIK TUIAI KYpMETTey opOip Ka3ak OpbIHAayFa THIC MaHbI3Ibl MiHAeT. An Kaszakcrtan
azamarTapbl KypMeTTeyre THiC YITTHIK Til- Kazak Timl. Tinimi3 «Kasakctan PecryOnukachiHbIH
MEMJIEKETTIK TUI» cTaTychlH 1989 xblabl 22 KbIpKYHeKTe HeleHAl COHbIMEH KaTap OChl KbLIbI
«Kazakcran PecrnyOnukachIHBIH TUIAEp TypaibD» 3aHbl KaObUTAaHIbl. 1995 kb1 30 TaMbI3Iarbl
pedepeHayMIa KaObIIAaHFaH jKaHA KOHCTUTYIHSIHBIH 7-0a0bIHIA YITTHIK TUTIMI3re OaiIaHBICTHI
«Mewmneker Ka3zakcTaH XanKbIHBIH TUIIEPIH YHpPEHY MEH JaMBITy VIIIH KaFaail TyFbI3yFa
KaMKOPJIBIK KaCAaUTHIHBD» KoHE «MeMIIeKeTTIK yilbIMaap/a skoHe 031H-031 0ackapy opraHaapbIHaa
OpbIC TUII pecMu TYpA€ Ka3aK TUIIMEH TeH KOJJaHbUIaasl» JemiHreH. EmiMidain Oapina
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azamMarTapblHa ~ MEMJICKETTIK  TUIAI  epKiH  JKOHE TeriH  MEHrepyiHe  MaTepUalIbIK,
YUBIMIACTBIPYIIBUIBIK JKaFAaiaap kacairad [4]. XanbIKThl TONTACTBIPYABIH MaHBI3IAbl (PaKTOPHI —
MeMmileKeTTiK Til. Ocbl ypaHasl OacThl Hazapra aja OTBHIPbIN, MEMIJIEKETTIK TUIAlI JaMBITy MEH
kommanyneiH 2011-2020 sxpuinapra apHaiFaH MEMJICKETTIK OarmapiiaMachlHa COMKec, Kazak TiTiH
MeHrepreH TypreiHmap yieci 2017 sxwimra kapaii-80%, am 2020 xwsutel — 90 % Fa keTkizy
xocnapianrad. Amnaiina, 2016 xpurbl Oacmace3 OerrepiHze OepinreH Auarpammara >KYTiHCEK,
eniMiz 2017 >KbUTBI XKETyl KepeK JeN MEKEJIEreH IIaMmara €Ki JKbUI epTe JKeTil KOWFaH eKeHO13,
srau, 2015 sxputbl — 80 %- 161 OaFBIHIBIPFAH.

Bys kKapKbpIHMeEH jkanFacca, OMBUTFBI JKBUT TIITEH Tyrenneil PecryOnuika Kas3akma caiipar Typ
neren ce3 emec me?! Am 2025 KbUTbI MEMJICKETTIK TUIAI MEHIepreH TYpreiHaap 95 %-1b1 Kypaisl
Jen KyTutyae, Oy 6oibkaM Jja MEXKECIHEH epTe OpbIHJAJICA, TUT CasiCaThIH KYPri3ylijiepre yikeH
KETICTIK Ooap el

bip exinimTici, Oy AuarpaMManarbl caHjgap agamibl Oip MapKalThIl TacTaFaHbIMEH, K3
Kepill KYJIaK €CTUTIH KoraMm cumatel myiae Oenek. CHKbIpibl HUGpPIapIbIH >KbUITHIPAYbl HIBIH
OoJica, OI3AIH €JiIe MEMJIEKETTIK TUIre OaiIaHBICTHI €IIKaHAald Maceje KOK A asKThl acllaHra
KeTepin xkaTa Oepcek Te OoJlaThIHAl, JIereHMEH, IIbIHANBI eMip KenOeTi OyFaH oy OepMmeii.
KoramMen Oite KaifHacwll eMIp CYpETIH Ke3 KEJTeH TOJBIKKAHIBI ajJaM Ka3akK TUTIHIH KOFapbl
CYpaHBICTA €MECTITIHEe KOIl KApCBUIBIK OUmipin kaTmaiapl. Texk TuUT cajachlHIa KbI3MET E€TETIH
ajzaMJap Jieri faHa MEMJIEKETTIK TUI MOpTeOeCiHIH >KOFapbUIayblH aWThIl MakKTaHyAa, COJ
MaKTaHBIII TeK Kara3 OCH CUKBIPIBI Iudpanap TYpiHAe Kaiblll KolMaca OosraHbl. byt mocerne yiT
KYH/IBUTBIFBIHA TIKEJICH OailTaHBICTHI.

AN yATTBIK TULAIH KYHJIBUIBIFBIH KOFAJITY €1 KeJelleri Yl yikeH kecen. Kecenm aemexii,
emiMi3zie YATTBIK TULAIH MOceNeci caH JKbuiiap OOWBI Ke3eK KYTTIPMEWTIH, Kecelli KOm Mocele
oombin keneni. Kesexk KyTTipMeHTIH AeWTiH ceOebimi3, OyriHme, Kas3ak TUIIHIH Xal-axyasbl
OIpKaJBITITEl JKaFdaina emec. MeMJIeKeTTIK CTaTychl OOJIFaHBIMEH, KON JKaFjaiiia KOJIaHBLTY
AsICBIHBIH TapbUIBIT Oapa >kaTKaHbl Aa Oaifkamaapl. Korampma ana TLTIM- Ka3ak TUIl Jen aiTta
aJFaHBIMEH, aHa TUTIHJAC CoMJieyre MOpKaK HeMece TINTi Je coiyiey OUIMEUTIH Ka3ak azamaTTapbl
O0ap. Kasak TumiHIH agamaap apacblHIa Tap KOJJAHBICKA W€ eKeHiH pac. EmiMigig O6ackim
TYPFBIHIAPHl Ka3aK TUTIHIH KOJJIaHBICHIHA Kepl opeKeTTep »Kacayjaa, COHJAFbl aHa TUIACH Oe3irl,
TUITe THEK €TeTiHepl opbIc TUIl. bipmama anmayslT KoMIaHUsIap MEH MEKeMeJIepre >KYMBICKA ally
Ke3IHJEe aJlJbIMEH OpBIC KOHE aFbUIINIBIH TUIAEPIH OuLTyl Tanmam eriieni. MeMIIeKeTTIK KbhI3MeT
asIChIH/A J1a KOWBLIATBIH OAcThI Tajam ochuIap.

«Ce3i XOoFaJFaH XYPTThIH, ©31 JIe JKOFaJIaJbl» - JIETeH XaJKbIMBI3JBIH YJIBI aFrapTYIIbICHI
AxmMet baitypchiHyibl [2].

XKep Oeringeri ke3 KENTreH XaJdbIKThIH MOHTLTIK OOJIBIN Kallybl - YITTBHIK TUTIHIH CaKTaJbIIl
KaJybl OOJIBITT TaObLIATBL.

Ocpiman Typa 33 xbu1 OypbiH, SiFHH 22 KbIpKyiiek 1989 Kbuibl Ka3ak Tl MEMJIEKETTIK
Maptebere ue 6ombin «Tin Typans» 3aH KaObuiganabl. Keilin eremeHik anrad coH 1995 KbUtFbl
Arta 3aHBIMBI3BIH 7 0a0bIHa caii «Ka3zak TiIl - MeMJIEKETTIK TUT» OOJIbII aliKbIHAAIIIbL.

Opi kKapait - 1997 xbubl «Kazakcran PecnyOnukacelHIarsl TULAEp Typaibl» 3aH
KaObUIJIaHbII, PecryOJInKa ayMarblHIaFbl TULAEPAIH KOJJIAHYBIHBIH KYKBIKTBIK HETi37iepi, OapIibIK
Tingepre Oipaed KypMeTHeH Kapay KaMTaMmachl3 eTUlil, MEMJIEKETTIK Ka3zak TUIIMi3ZiH MopTeleci
OeNriieHreH 0OJaThIH.

JlerenmeH, ocwl KyHi eremenpirimisre 30 >xpu1 Ooncana, ka3ak Tini KeHec 3amaHbIHaH
KAJBINITACHIN KAJIFAaH OpBIC TUTIHIH KOJIEHKECIHJE JaMbIll Kele >KATKAHBl «aIbD» IIBIHIBIK.
JKacwipaThIHBI KOK, TUTIMI3 03 €IiHJIe, 63 )KEepIH/Ie «aca KKETTUTIKKe» aliHaaMmail, aTblHa 3aThl cail
Oonmaii, moprebeci MEMIIEKeTTIK OOJFaHBIMEH KOFAMHBIH OapiblK CalachblHAA TOJIBIKKAHIBI
KOJITaHbUIMal KeJie >KaThIPFaH MEMJICKETTIK TiT OOJIBIT OTHIPFaHbI aKUKAT.

Kazak Tini - AyHUeAeri eH mypaiibsl, kecTenl TUaiH Oipi nen katambis. M, Kazak Tini - ete
0aii Tin! Kaszak TuniHAe jKa3bUIFaH TaMalla MibIFapManap KaHIa, )KbUIBITAThIH, XKYOaTaThIH KbIpIap
KanmamMa [5]. Ka3ak xaikplHbIH OoibIHa CIHreH aTa - 06abajapbIMBI3JBIH TNIM - TopOueci, yiri -
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eHereci, OB3AIH TyiIra OOJBIN KaJIBINITACYbIMBI3Fa ceOemnkep OOJFaHBI, YIKEH YJeC KOCKAaHbI
OaiikanateiHbl aHbIK. OchiHZai rayhap TimimMi3gi e3 nopexeciniae maiijanaHa amMaybIMbBI3Fa
Ke31HJIeT1 KeHeC OKIMETIHIH cojakail cascaThl dcep eTce, ai JdJi Kazipri KYHI KOFaMHBIH OapiibIK
cajlachbIH/1a Ka3aK TLUTiHIH MOpTeOeci )KOFaphl 00Tybl KaKET JIeT CaHaMBbIH.

Ocpsl opaiina, en npe3uaeHTi o3iHiH anramksl JKommayeiaaa «Ka3zak TUTIHIH MEMIJICKETTIK TiT
peTiHzeri pemni Kymenin, yiITapaiblK KaThIHAC TUTIHE aliHAJIaTBhIH KE3CHI KeJIeIi JIeN eCernTeHMIiH.
bipax mMyHmail mopekere Xery YIIIH Oopimi3 JaHFa3a jkacamaid, >KyMbUIa KYMBIC JKYpPri3yiMi3
Kepek» niereH [6].

Wo, ere mypwic. Eremen emimizge emip CypeTiH OapibIK YIATTapFa MEMIIEKETTIK Tl
MEHIepyre TOJIBIKTal Karaal )KacaaraH.

ConbIMEeH KaTtap, JaeMOTpadUsUIBIK TYPFBIIAaH Ka3aK YITBI ©H JKOFapFbl TaWbI3IbI
KYPaWTBHIHIBIKTaH, Ka3aK TUTIHIH YJITApaIbIK KaTbIHAC TUTIHE alfHAJIaThIH KE3€H1 HAKTHI KeJJi JIer
€CenTehMIH.

Kanmbl ke3 KeNreH enjie TULIIK axyall e3repreH skaraaiiaa Tl cascaThl J1a )KaHa TaJlanTapMeH
TOJIBIFBIN OTBIPATBHIHBI aKUKaT. JKoHene OapiblK enaepAe MEMIIEKETTIK TUIIl OUTy 3aH apKbLIb
MiHzeTTenreH. A, Oi3NiH Jkorapbina atanraH «Tur Typansy 3aHpiMbIBAa «KazakcTan XamkbiH
TONTACTBIPY/ABIH aca MaHbI3Abl (AKTOPbl OOJBIN TaObLIATHIH MEMJIEKETTIK TUII MEHrepy -
Kazakcran PecniyOnukachiHbIH opOip a3aMaThIHBIH MAphI3bDy JIET KOPCETUITCH. SIFHH, MEMJIEKETTIK
TUIAI MEHTepy TeK «maphi3» raHa. MeHiH oibiMia, [Ipesuaent YKonmayslHmarel Kazak TUTIHIH
MEMJIEKETTIK TUT peTiHjaeri peiiH kymelty yuiH «Tinm Typansl» 3aHFa e3repicTep eHrisim,
MEMJICKETTIK TUIT€ KATBICThI YKayalKepIIUIiK OeNTiieHyl KepeK. OnemMae KeTl TYPKI MeMJIEKET1 0ap
JIECEK, COHBIH aJTaybl €3 TUTIHIAE €Nl OacKapblr, Oip-OipiMEH KapbIM-KATBIHACTHI TEK ©3 TLTIHJE
Kacayna [6].

Kazakcran Pecnybnmukaceinbiy [Ipesunenti Kaceim-)Komapt TokaeB «Kazak TutiHIH
MEMJICKETTIK TUI PETiHACT1 Poeji KYIIEHIN, yiaTapalblK KaTblHAC TUTIHE alfHANIATBhIH KE3€H1 Keyeml
JIET €CENTEHMIH» - JIeTl, alIaFbl YaKbITTa Ka3aK TUTIHIH MOpPTeOeci apTaThIHbI TYPAJIbl )KapUsIIA b,

2019 xwputel Kazakcran PecnyOmmkackinga Tuiaepal AamMbITy MeH KoimanyasiH 2011-2020
KBIIIapFa apHaJiFaH MEMJICKETTIK OaFaapiaMachl MOpECiHe JKETTI.

Kazakcran PecnyOmmkacer YkimeTiHiH KaynbickiMeH Kazakcrtan PecnyOnmkaceiHma Tin
casicaThlH icke acelpynbiH 2020 — 2025 xpuimapra apHaJFaH MEMIICKETTIK OaFrapiiamachl
OeKITUIAL

barnapiamanblH MakcaThl: Ka3aK TUIIHIH MEMJICKETTIK TUI1 PETIHAET1 TOJBIKKAH/IbI KbI3METIH
KaMTaMachl3 €T€ OTBIPBIN, JIATBIH T'pauKaabl OMINOM HET3IHAE Ka3aK TUIH >KaHFBIPTYFa, TiI
MOJICHUETIH OJaH opi apTThIPYFa KoHE TUIMIK KalUTaIbl JaMbITyFa OaFbITTaJIFaH YHJIECIMII T
casicaThIH KYPrizy O0JbIT TaObLIAIBI.

Mewmieker opOip azaMaThlH Ka3zak TUliHE OKbITyFa Myjaneni. byn yiriH KOMakThl Kapaxar
Oeminyge. Kazipri yakpITTa pecnyOonuKaHblH OapiblK eHipiepiHae 99 MeMIeKeTTIK Ka3ak TLliH
OKBITY KYPCTapbIHBIH OPTaJIbIKTAphl dKYMBIC ICTEH/I1, OHJ]a OKBITY TET1H Kyprizuieni. OpraiasiKrapaa
MEMJICKETTIK  KbI3METIILIep, OIO/DKETTIK  YHBIMIApABbIH  KbI3METKEpPIEpl,  KYMBICCHI3AAP,
3eiiHeTKepep, Yi IapyachlHIarbl aiennep skone KP-ra TypakThl Typyra KeIIKeH a3aMaTTap OKH
ananel. Kypcrap XanbIKThIH epeceK TONTapblHa KapacThIPbUIFAHBIH aTal 6TKEH JKOH.

AzamarrtapnasiH Kazak TutiH MeHrepy AeHreii KA3TECT xyileci GoWbIHIIA aHBIKTANAIbI.
2013-2019 >xpunmapsl aTanraH kyie OoiibiHma 364290 amam TectineyneH otTTi. 2019 Kbuibl
tectineyre 38461 agam KaThICTHI, OHBIH IMIIHE MEMIIEKETTIK Kpi3MeTmIep — 15835, MemiiekeTTik
KbI3MET KOpPCeTeTIH YHbIMIapAblH KbI3MeTkepiepi — 18647. Kazak TimiH Oinmy JeHreiin
www.kazakhtest.kz pecmu caiiTeiHga Tekcepyre Oomazpl. MeMIleKeTTiK OaraapiaMaHbIH  ic-
rapanap xocnapbiHa coiikec KP-7a >Kbi1 caiiblH MEMIJIEKETTIK TUII JaMBITY JKOHIHJIET1 ic-I1apanap
KYPTi3uIin OThIpajbl, atamn aifTkanna: «MemiekeTTik Til )xoHe BAK», «Tin mebepi», «Tingapsiny,
Abaii aThIHIAFBl KOPKEMCO3 OKY IIedepiiepiniH 6aiKaybl, TYPKI, CIaBsH a3z0ajapbl MEH MOJICHHETI
KYHJIepi ’oHe 6acka aa TypJii (opMaTThl ic-1apajap eTKi3ieai.
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MeMIeKeTTiK TUAIH KOJJAHBUTY asChlH KEHEWTy MakKcaThlHJa KYpBbUIFAaH Ka3ak TLUIiH
KaIBIKTBIKTaH OKbITYAa «Tilalemikzy mopramel, «Atau.kz» oHomactukansik 0azacel, «Emle.kzy
opdorpadusisik 6a3acel, «Termincom.kz» 6a3acel, «Tilmedia.kz» ym Tinai caiiTel, OGanamapra
apunanran «Balatili.kz», memnekertik Tinmi yiperyre apuanran «Tin-Kypam» BeO-cepBHUCI kKoHE
OapibIK cana KYKaTTapblHBIH Ka3aKila YiTICi MEH KaTeci3 TONTHIPY HYCKAyJBIFbl OepiireH
«Qujat.kz» caifTTapsl KYMBIC jKacayna. OpTYpii CaalbIK CO3MIIKTEP MEH SHIUKIIONEUsIIapIaFbl
ce3/iep MEH TIpKeCTepi, KOHEPIeH Co3JIep MEH KipMe Co3epii, jKaHa ce3aep/i TYCIHIipMeCiMeH
oHJNaH-13aey QyHKmsuaps! 6ap «Sozdikqor.kz» mopTansl KypbUIAbL.

Kazipri TaHma aBuamus cajachlHIA Ka3akK TUIIH MEHrepyAe OUliM alymsuiap oKy
HOTIKECIH/IE:

- TUIZIIK JK9QHE CeiiJiey TUIIH IyphIC TaHIay MEH Mailalanyabl )Ky3ere acblpaibl;

- JIEKCHKaHbIH, JXYMEHIH JKETKUIIKTI KeJeMIiH Ouly Heri3iHAe TIpaMMAaTHUKaJIbIK OuliM,
MHTEHIUSAHBI OULAIPYAIH IparMaTUKaIbIK KypaiJapblH Ouiei;

- MOTIHAEP/IH (aKTOJOTHSIIBIK Ma3MYHBIH JKETKI3Y, OJIap/ibl TYKbIPbIMIAY;

- TYKBIPbIMIaMaJIbIK aKapar, KOPhIThIHABI OUTIM/1 cunaTTay (IparMaTukaiblK GOKyc) OyKia
MOTIH/II JIe, OHBIH KE€Ke KYPBUIBIMIBIK JIEMEHTTEPIH 1€ KAMTHU/IbI;

- MOTIH aKMapaTblH TYCIHAIPY, MOTIH KeJIEMIHJE TYCIHAIPY;

- cepTUdUKaTTay TajanTapbl MOTIHACPIIH CTUIBIIK JKOHE JKAHPJBIK EepeKIIeTKTepi
QJIEYMETTIK-MOJICHH, KOFaMJIBIK-CasICH, PECMH-ICKEPIIIK KoHE KOciOM KaphIM-KaThIHAC CalajlapbIH
KaMTH/IBI;

- JKaF/IaliFfa COMKEeC aKmaparThl cypay JKoHe Xabapiay KapbIM-KaThIHAC, KATBICYITBUIAPIBIH IC-
OpEeKeTTEP1 MEH iC-OpeKeTTepiH Oaranay, aKmapaT JKaFJaiiapaa cyx0aTTacyIbliFa ocep €Ty Kypaibl
peTiHe cepTuduKaTTay TaJanTapbiHa COMKEC TaHBIM JKOHE OalIaHBIC;

- J)KeKe TYJIFa JKaFJaibIHAa Corsiey MIHE3-KYJIbIK OaraapiiaMaliapblH Kypy, TUT HOpMaiapbiHa
COMKEC dJIEYMETTIK KoHE KOci0M KapbIM-KaThIHAC, MOJICHUET, OailJIaHbIC CalTaChIHBIH E€PEKIIICIIr;

- STHUKAJIBIK, MOJICHH, QJIEYMETTIK MaHBI3Bl Oap Mocenenepil TajKbulay, ©3 Ke3KapachlH
OUIIipy, OHBI ISJIENII TYPJE KOpFay, oHIIMEeNIeCYIIIep/IiH MiKIpiH CHIHU Oarajay;

- TYpJal cajajapJarbkl op TYpJl JKardaiapja KOMMYHHKaIUsSFa KaTbICy ©3 HHETTEpl MEH
KOKETTUTIKTEPIiH iCKEe achIpy MaKcaTbIHIA KapbIM-KaThIHAC jKacay (TYPMBICTHIK, OKY, QJICYMETTIK,
MOJICHH), OJIap Typaslbl ATHKAJIBIK JIEKCHKA-TPAMMATHKAIBIK >KOHE IparMaTUKajIblK TYPFbIIAH
JYpBIC, MaFbIHAMBI TYPJIE TOJBIK JKaFaaia KapacThIpabl;

- TYPMBICTBHIK, OJICYMETTIK-MOJIEHH, PECMHU-ICKEPIIIK KoHE MOTIHAEp OOWBIHINA >KAJIIThI
KaObUIJaHFaH HOpMajapra colikec, (PYHKIMOHAIABIK MaKcaTka cail JIEKCUKOTpaMMAalbIK >KOHE
MIparMaTUKaIblK MaTepUAIIIbl KOJIIaHa OTBIPBIN, CEpTHUPHUKATTAY JACHI €.

A, OCBI MOYNB/II COTTI asiKTaFaHHAH KEHiHT1 OUTIM amymibliap KaOuieTTi 60aaabl:

1. KociOH KY3BIPETT1 MIHASTTEPAl LISy YIIiH TUIAIK OUTIM/TI KOJIaHyFa;

2. aknapaTThl KaObUIAay, TalAay >KOHE JKaNIMbUIAy, MaKcaT KOKO JKOHE OFaH JKETY YKOJIJapbIH
TaHJayFa;

3. ’KaHa KY3BIpETTepl KaIbIITACTHIPY KAKETTUIINH TYCIHYJE 9pl Kapail >Keke >KoHe Kociou
namy OarbITTapblH aHBIKTAY J1aMy, 631H-031 TOpOueiey KoHe 031H-031 1aMbITYFa;

4. Ka3aKk/opbIC/ LT TUIAEPIH FHUIBIMU 3€PTTEY;

5. MamMaH/BIK OOWBIHIIIA FEUTBIMU TEPMUHOJIOTUSIHBI KOJITAaHYFa;

6. FBUIBIMH Makananapra OeliceHi KaThICyFa »oHE FhUIBIMH IMIKipTalacTapra KaTbICyFa
(xa3ak/ opsic/ met Timinae) [7].

ABuanus canachlHOAFbl Ka3ak TUIl TOHI ONEyMETTIK-TYMaHHUTApJbIK JIYHUETAHBIMIbI
KAJBINTACTRIPY, KAIMBIYATTHIK K€ KOHTEKCTIHAE OUTIM amylIbUIapAblH AaMBITYAbl KO3JIeHTIH
WITTBHIK CaHAHBI )KAHFBIPTY KOHE dJIEMJIIK MOJICHUETT1 KANBIMTACTHIPYFa OaFbITTAJIFaH.

Kopsita kenrenze, «Kekke keTepiny 0ip OakpIT, xkepre KOHY MbIH OaKkbIT», - JeMeKIIi 0i3/1iH
eNiMI3Jl IIeTeJIMEH CalbICThIpFaHja Oipmiama akcam Typ. YIIaKKa MIHT€HHeH OopT cepikrepi
UITUNIATTBUIBIKIIEH KApChl alyFa MIHAETTI, Jlece ne Oi3me Tim mocerneci apTka TapTanbl. Kanina
KEpJIEH oye KOMIAHUSUIAPBIHBIH OAPJBIFBI VI TUIAE )KETIK MEHI'€preH JAeTeHIMEH, aFbUIIIBIH, OPBIC
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TUTIH KETIK MEHrepyl MyMKiH, Oipak KONIIUIri Ka3ak TUTIH KOJIIaHOAWIbl. Oye KOMIaHUSIAPhI-
eNMI3/IIH BUTPUHACHI, TPUCTHKI, COJ CEOETTI MEMIIEKETTIK TUI/IEe KbI3MET KOPCETyi — TUIre KypMeT
6omap emi. Kasak TLTIHIH Ka3akThIH aHa TUTl opi pecmyONMKaHBIH MEMJICKETTIK TUIi peTiHze
JAMHUTBIHBIHA KOMUT ceHeMi3. bipak ic oHFa 0acChlH Jecek, OipiHIIIIeH, Ka3aKThIH YITTHIK CaHa-
ce3imi y3mikci3 ecyi tuic. EkiHmrimen, kazak TuTl Kypsill Oapaipl e, capbl yailbIMFa CaJIbIHY
HeMece KeHeC YKIMETiHIH KeNTIpreH 3usHbIH aiita Oepy, KYHI Kelle Hainansl O0JFaHbIMEH OYTiH
tuimMci3. OHBIH ececiHe OUTIMIUTIKIIEH XYPri3uireH HakThl ic Kepek. EH 0acThIchl — op Ka3ak Ke3-
KeJIreH OTaHJac e3re YIT OKUIl ajJblHIa MOJACHHET jKarblHaH OWiK OOJIBIN, ©Hereni YJIT KT
periame kepcere Ouryi Twic. KOHCTUTYIUSHBIH TUII MEH CTWJII Ka3aK TUTIHIH cascHh TUIl MeH
CTHJIIHIH apKbIH YJITici 00IyBI THIC.

Ke3 kenren kazak, Ka3zaKCTaHIBIK OIp-OipiMEH TEK MEMJIEKETTIK TUIAEC COMIIECETIH YaKbIThI
kenal. Toyenci3mik Ka3zakka He Oepal JeceK, CaHbIMbI3 OCTi, CaHaMbl3 OpKEHJENl, PYXbIMBI3
XKaHAaHbl. PyXpiMbI30€H Oipre TUTIMI3/IIH TYFBIPBI Ja OUIKTEeY1 mapT.

«O3re TuLIH 09piH 011, ©3 TUTIHII KypMeTTey, - Aen Kanbip Mbip3anveB arambI3 alTKaH1au,
Ka3ipri Koram 0acka TUIIl YHUpeHyre enl mek Koimainsl. [lereHmMeH, Ka3ak TUTIH MEMJIEKETTIK TiT
JIOpEKECIHE KOTepyre op Ka3aKThIH yJieci 00Jica eKeH.

XankeiMbI3b1H «Kaii Tiage celieceH, coll Turme onmaichiH. Kait Timme oiiimacaH, COJI TULIIH
YKAHAIIBIPBICBIHY, «Ocep e, alabIMeH, TUTIH KaJIpaeia» ereH co3iepi eCiMI3[eH NIbIKIaFaHbl
YKOH JIeTT CAHANMBIH.
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CPABHEHHME 1IOAXOA0OB K ABTOMATU3UPOBAHHOMY TECTUPOBAHUIO
IMPOTPAMMHOTI'O KOJIA B OHJIAVTH-OBPA30OBAHUA

ABTOMATTAHJIBIPBLIFAH TECTLIJIEY TOCLIJIEPIH CAJIBICTBIPY OHJIANH
BIJIIM BEPYJIEI'T BAT TAPJIAMAUIBIK KO/J

COMPARISON OF APPROACHES TO AUTOMATED TESTING
PROGRAM CODE IN ONLINE EDUCATION

AnHoranus. [lpu co3manum 00pa3oBaTENBHOTO KOHTEHTa B cdepe H3YYCHHS S3BIKOB
MPOTPpaMMHUPOBAHUA U WH(POPMAIMOHHBIX TEXHOJIOTMH KauyeCTBEHHAs aBTOMAaTH3aIMs Ipoliecca
MPOBEPKH TMPAKTHUYECKUX 3aJaHU CTYJEHTOB IIO3BOJIIET CYIICCTBEHHO YIYUYIIUTh Ka4eCTBO
oOyuenusi. CylllecTByeT MHOXECTBO TIOJXOJ0B K AaBTOMaTH3MPOBAHHOMY TECTHPOBAHUIO U
MpPOBEpKE KOJAa CTYACHTOB, KaXJblii M3 KOTOpPHIX 00JIajaeT CBOMMHU OCOOEHHOCTSAMHU,
JOCTOMHCTBAMHM W HeAocTaTkamMH. B naHHOW cTaTbe MpOBENEHBI CPABHUTEIBHBIA aHalW3 U
KJIacCHU(UKAIUs CYIIECTBYIOMIMX MOJX0J0B K aBTOMaTHUECKON MPOBEPKE MPAKTUUECKUX 3a/laHUH B
o0pa3oBaTeNIbHBIX Kypcax 1o HHGOPMAIIMOHHBIM TEXHOJIOTHSIM.

KiarwoueBbie caoBa: MOOK, onHmaiiH-KypChl, TECTHPOBaHHE, OHJIAWH-OOy4YeHUE,
aBTOMAaTUYECKOE TeCTUPOBAHUE.

Abstract. High-quality automation of the process of checking students' practical tasks can
significantly improve the quality of education in the field of studying programming languages and
information technologies. There are many approaches to automated testing and verification of
student code, each of which has its own characteristics, advantages and disadvantages. This article
provides a comparative analysis and classification of existing approaches to automatic verification
of practical tasks in educational courses on information technologies.

Keywords: MOOC, online courses, testing, online education, autograding.

Anparna. barnapnaManay TuUliepiH *KoHE aKNapaTThIK TEXHOJOTHUUIAP/Ibl OKBITY CajachIHA
Oi1iM Oepy Ma3MyHBIH KYpy Ke3iHAE CTYACHTTEpIiH NPAKTHKAIBIK TalChpMalapblH TEKCEpy
MIPOIIECIH KOFaphl canajibl aBTOMATTaHbIPY OUTIM camachlH aWTapibIKTal jkKakcapTyFa MYMKIHIIK
Oepeni. CTYIEeHTTIK KOATHl aBTOMATTaHJBIPBIIFAH TECTUIEY MEH TEKCEepy[iH KOINTereH Tociiuepi
0ap, oJapAbIH SPKaCHICHIHBIH ©31H/IIK CUIaTTaMallapbl, apTHIKIIBUIBIKTAPEl MEH KEMIILTIKTEep1 Oap.
Bbyn xymbIcTa aKmaparThlK TE€XHOJIOTHsUIap OOWbIHIIA OuTiM Oepy KypCTapbIHAAFbl MPAKTUKAJIBIK
TarchblpManap/ibl aBTOMATThl TYPJIE TEKCEPYAIH KOJJAHBICTaFbl TOCUIJIEPIH CAIBICTBIPMAIIbl TaAAY
KOHE XKIKTey KapacThIPbUIFaH.

Tyiiin ce3nep: )KAOK, onnaiin Kypcrap, TecTijiey, OHIalH OKbITY, ABTOMATThI TECTLIEY.

BBenenne. B HacTosiee BpeMs OHJIaiiH-00yueHHe CTAaHOBUTCS Bce O0Jiee BaXKHBIM aCleKTOM
oOpazoBanusi B cdepe uHpopmanmoHHbx TexHojoruii (MT), Tak Kak pacTyT NOTpPeOHOCTH
oOmiecTBa B pa3paboTYMKaX, TECTUPOBIIUKAX U APYIHX CHEIMATIBHOCTX, a KiIaccuueckuil opmar
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oOy4eHHs 4YacTO HE TO3BOJSIET OBICTPO  AJANTHUPOBATHCS K  TOSBISIOMIMMCS  HOBBIM
crenuaau3anisaM u TexHoJorusMm [1]. OcoOeHHO 3TO CTajl0 OYCBUIAHO C HAYaJOM IaHJICMHUH
COVID-19 [2]. [Ipu 3TOM HEBO3MOXKHO pa3paboTaTh KayeCTBEHHBIH KypcC MO HWH(OPMAIMOHHBIM
TEXHOJIOTUSAM 0€3 MopoOHOTO MPAaKTHIECKOro KOMIOHEeHTa. OHUM U3 CaMbIX JOJTUX HPOIECCOB,
Y3KUX TOpJIBILIEK Mpoliecca AUcTaHIMOHHOTO MT-00pa3zoBaHus sBIISE€TCS 3Tal TECTUPOBAHUS U
IIPOBEPKU  MpaKTUYECKUX 3adaHuil  cryneHToB [3]. CyliecTBYIOT pa3id4HbIE  CIOCOOBI
aBTOMATU3UPOBATh JAAHHBIM 3Tall, HAUMHAA OT MPUMEHEHUS CYIIECTBYIOUIUX OTKPBITHIX PELICHUM,
3aKaH4YMBas pa3paboOTKoil cobcTBeHHOTO aBTorperzepa c¢ tecramu API, muTepdeiica u apyrux
BBIXOJIHBIX KAaHAJIOB KOMMYHHKAITUHU C BEO-TIpUIIOKeHHEM [4].

Llenpt0o maHHOW CTaThbM SIBISIETCS KIACCU(HUKAIMA, a TaKKe CPAaBHUTEIBHBIM aHAIN3
CYIIECTBYIOIIMX B HACTOAIIEE BpeMs MOJIXOJOB K aBTOMAaTH3al[MM TECTHUPOBAHUS IMPUIOKEHUMH,
pa3paboTaHHBIX CTyJE€HTaMHU B paMKaxXx oOpa30BaTeNbHBIX pEUICHUH M0 HH(POPMALMOHHBIM
TEXHOJIOTUSIM.

O0630p autepatypbl. B nanHOM pasznene mpeiacTaBieH KpaTKuid 0030p CYIIECTBYIOIINX
WCCIIEIOBAaHUI U HAayYHBIX padoT 10 JIaHHO npolieme.

Mrayouny u aAp. [5] oONMCHIBAIOT HEKOTOPbIE THUIOBBIE CLEHApUU B3aMMOJCHCTBUS
M0JIb30BaTeNeil ¢ OHIalH-KypcaMu. ABTOPBI MOKa3bIBAIOT 0a30Bble€ HU3KOYPOBHEBbIE MHTETPALIUU U
HEKOTOpbIE YaCTU apXUTEKTYphl peuieHuil ¢ GyHKIIMOHAJIOM IPOBEPKHU KOJa, OJHAKO HE MPUBOJAT
MOAPOOHBIX MPAKTUUECKUX MPUMEPOB.

I'maccman u ap. [6] paccMaTpuBaloT pa3inyHbIE MOJAXOAbI K IPOCMOTPY KOJAA U MOCTPOCHHUIO
JIOTUYECKOro JepeBa TecToB. B nmaHHOW paboTe mokazaHbl MPHUMEPhI PEHICHUN MO MOAPOOHOMY
CTaTHUCTUYECKOMY AaHaJU3y TMPOBEPKH CTYAEHYECKOTO KoJa. MOXKHO OTMETUTh, UYTO aBTOPHI
3aTparuBalOT HEKOTOPBIE ACHEKTHl aBTOMAaTHUECKOTO TECTUPOBAHUS MPUIIOKEHUH ¢ rpaduuecKuM
nHTepdericoM, 0JHaKO 0e3 ONMMCaHUS TEXHUYECKON apXUTEKTYPHI.

Kupanes wu nap. [7] omnwmceiBatoT pa3paboTKy 1wiatrhopMmbl Uil  OHJIAWH-KYPCOB €
(YHKIIMOHAJIOM aBTOMAaTHYECKOW MPOBEPKH KOJa Ha Java ¢ HMCIHOJIb30BaHUEM TECTOBOW CpEIbI.
Taxke B ngaHHOW paboTe PacCMOTPEHBl HEKOTOPbIE METOJbl NOCTPOCHUS CHUCTEMBI OLIEHKH Ha
OCHOBE TECTOBBIX OMOIHOTEK U GPEHMBOPKOB.

HepBanp u gap. [8] omnwucamu apXuTEKTypy M NPUHIUI  OTKPHITOH  TUIaTGOPMBI
aBTOMAaTHU3UPOBAHHOW TMpoBepku 3amaHuii moj HazBaHueM INGlInious. Jlannas mmargopma
paGotaer ¢ koHTelHepamu Docker, o0ecniednBas HE3aBUCUMOCTb JIOTUKH OT  sI3blKa
IIPOrpaMMHPOBAHUS, Ha KOTOPOM HallMCaH KOJ cTyAeHTa. OHa TakKe IpeasaraeT JOMOJIHUTEIbHbIe
(GyHKLIMU Takue Kak peJakTUpOBaHME KoJa B Opays3epe, NoJkiIroueHHe K Kypcam edX B kadecTBe
BHEIIHEro amtorpeiiziepa. OJHAKO B KayecTBE HENOCTATKa ONMCAHHOM pealu3alud MOXKHO
OTMETHUTbH OTCYTCTBHE (PYHKI[MOHAIA IPOBEPKH 3a/laHUi Ha pa3paboTKy rpaduueckoro uurepdeiica
(bponTEHA).

Hundt, Schlarb u Schmidt [9] npeacraBnsT BeO-MpUIIOKEHHUE ISl aBTOMATU3HPOBAaHHOU
OLIEHKHU 33/1aHUl 10 MapajuiebHOMY NPOrpaMMHUpPOBaHUI0. J[0CTaTOUHO MOAPOOHO ONMUCAH ACHEKT
CO3/IaHUSI CHUCTEMBl C PACHPEACICHHBIMH SK3eMIUIIpaMHU JUIsl SMYJSALUM pPEaJbHOM CeTH JUls
MOCJIEIYIOLIETr0 TECTUPOBAHMS PELICHUIN CTYICHTOB.

Pobuncon u Koppomn [10] onwmceiBatoT miardopMy OHIaMH-0Oy4eHHS C OTKPBITHIM
UCXOJHBIM KOJIOM, KOTOpas NMOMHMMO OOpaTHOM CBsI3M OT aBTOTpeijiepa MO3BOJAT BBIBOAUTH
CTYICHTY TaK)K€ HHIUBUyalbHbIE KOHTEKCTHBIE PEKOMEH ALY IIPENI0IaBaTENs 110 3aJaHHUIO.

Kanac u ap. [11]onuceiBatoT oTkpbITyt0 muatdgopmy RoboticsAcademy. lannas ninardopma
IpeJHa3HaueHa JUIsl TUCTAaHLIMOHHOTO OOYYeHHUs CTYACHTOB HaBbIKaM B 00JaCTH POOOTOTEXHHUKH.
OOpa3oBarenbHbIii KOHTEHT, pa3paOOTaHHBIH aBTOpaMH, BKIIOYaeT B ce0s CHelUaTbHbIN
CKPHUIITOBBIM s3bIK paboThl ¢ poboToTexHukoi, (ROS) 3amanus Ha B3aumopeiictBue ¢ 3D-
CUMYJIAITOPOM JBIKEHHsI poOoTa M 3ahaHusi Ha paboTy C sA3BIKOM IporpammupoBanus Python.
MO>KHO OTMETUTh ONMCAHUE UHTErpaliy MIATGOPMbI C MOTEHIIMAIBHBIMU PEaTbHBIMH 00bEKTaMHU
U KOMIIOHEHT CHUCTEMBI, OTBEYAIOIIMH 3a aBTOMAaTHUYECKYIK OLEHKY 3arpyXeHHOTO CTYIEHTOM
CKPMIITA YIPABIEHUS APOHOM.
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Mam3yp u np. [12] ommceiBatoT mpumeHeHue OTKpbIToM miuardopmel Web-CAT s
aBTOMATHYECKOM OLEHKM CTYJICHYECKMX pelleHuid, HamucaHHbIXx B Jupyter Notebooks.
Pa3paborannoe aBTopamm pacmmpenue Jupyter Notebook mmo3BossIeT ydamumcsi HanpSIMYIO
3arpyxaTh HMCXOIHbIE (aiabl ¢ KOAOM Ui mocienyromeid mpoBepkn B Web-CAT. ABropsl
JOCTaTOYHO C)KATO OMHCAIN TEXHHUUYECKYIO 4yacTb U ocobenHoctu unrerpamun Web-CAT, Canvas u
pacmmpenuit Jupyter Notebook.

Cusioymun u np. [13] ommceBaroT paspabortannyro miarpopmy APLAS mis oOydenus
nporpammupoBanuio 1 Android. [Tnardopma Brimrouaer B ceOs Banmumarop (aBTorpeiinep), Beo-
uHTEepdeiic 1 6a3y TaHHBIX, a TAK)KE HECKOJBKO Y4eOHBIX KypcoB. JlaHHast paboTa mpuMedaTenbHa
CBOCH CHENMANIM3UPOBAHHOW  HANpPaBJIEHHOCTHIO HAa ABTOMATH3UPOBAaHHOE TECTUPOBAHHE
npwioxeHui Ha Android u UMeeT YHUKaIbHYIO TEXHUUYECKYIO CIIEUPUKY.

bapnoy wu gap. [14] mnpeacraBmsitor 0030p HauOoJsiee TOMYJIAPHBIX PEIICHHH 110
aBTOMATH3UPOBAHHON TPOBEpKE KOJA, IOCTYIHBIX B HACTOSIIEE BpPEMs, a TaKKE OIMCHIBAIOT
paspaboTtanHoe umu BeO-nipunioskenue MOCSIDE, sBastomieecst MmacmtabupyeMoi OHJIaliH-cpe1oi
pa3pabOTKU ¢ OTKPBITHIM UCXOTHBIM KOJOM M ()YHKIIMOHAJIOM aBTOMAaTHYECKOW MPOBEPKHU 3aJaHUN
CTYZIEHTOB TI0 nH(popMaTuku. [IpuMedarenbHO TO, YTO aBTOPBI M30paH MOAX0]] KOHTEHHEpHU3aluu
¢ nomomeio Docker B kauecTBe OCHOBHOTO airopuTMa aBTorperzepa. OmHako, B TaHHOW CTaTbe
cabo onmrcaHa TeXHUYECKas 4acTh, apXUTEKTypa U aJTOPUTMBI TIPEJICTABICHHOW CHCTEMBI.

Knaccugukamms moaxoaoB K aBTOMaTH3UPOBAHHOM MPOBEPKE

B Hacrosmiee BpeMs Tpu aBTOMAaTH3aIMHA TECTHPOBAHUS KOJIAa MOYKHO BBIJICJIUTH CIIEIYIOIINE
MOAXO0/1bI (TECTUPYIOIINNA MOAYJIb 3/1€Ch U Jlajiee Ha3bIBA€TCS aBTOTpeiliepoM):

A. KoMmuisanus 1 KOMMYHHUKAIHS CO CKOMITMJIMPOBAaHHBIM TIPHIIOKEHUEM TI0 CTaHIAPTHBIM
KaHaJlaM BBOJIa-BbIBoAa (stdin-stdout), 3amyck KOHCOJBHOTO TpUJIOXKeHUs. JlaHHBIH MeToxd
SBJIICTCS. OJJTHUM U3 CTapeHIINX U MPOCTHIX MOAXO0J0B K TECTUPOBAHUIO PEIICHUI, HAMCAHHBIX Ha
JH000M SI3bIKE IPOrpaMMHUPOBaHUA. ET0 OCHOBHBIM IOCTOMHCTBOM SBJISIETCS IIPOCTOTA peaIn3aliH.
Henocratku: HEOOXOOMMOCTh HACTPaMBaTh KOMIWIALMIO M COOpPKY JUIsl KaXIOTo s3bIKa
IIPOrpaMMHPOBAHUS, CIIOKHOCTb IPU  pPEANIM3alMM  CIIOKHBIX CIIEHApUEB M  TECTKEHCOB,
HEOOXOJMMOCTh YYHUTBHIBaTh MHOXECTBO IOTPAaHUYHBIX CIIEHApUEB B JIOTMKE aBTOrpeijepa
(HarpuMep, MOSIBJICHUE OLIMOKU WM UCKIIIOUEHUS B TECTUPYEMOM MPUIIOKEHHUH).

B. ®aitnoBblii  BBOA-BBIBOA. [lpu ucCnonb30BaHMM JAaHHOTO METOJa  aBTOTpeaep
KOMIIWJIUPYET pelleHue, UC0b3ys (ailibl ¢ ONpeaeeHHbIMU aJjpecaMy M Ha3BaHUSAM B KaueCTBE
BXOJHBIX JI@HHBIX JUIsI TECTUPYEMOI'O IPUIIOKEHHUS, aHAJIOTUYHO CUUTHIBAs (hailyibl sl IPOBEPKU
BBIXOJIHBIX JJAHHBIX. DTOT METOJ MOKHO HCIIOJIb30BaTh B COYETAHUM C MPEABIAYLIUM IOIXO0JI0M
(A). Ilpumenenue (DaiiIoBOTO BBOJA-BBIBOJIA ITO3BOJIAET TECTUPOBATH pPadbOTy ¢ OOJBIIUMH
o0beMaMu JIaHHBIX, YeM IIpU paboTe uepe3 CTaHJapTHbIE OTOKK BBOAA-BbIBOJA (A).

C. TectupoBanue BeO-API. Ilpu TakoMm mojaxoae TecTUpyeMoOe MPUIIOKEHUE coOupaercs u
3amyckaercsi Kak BeO-cepep (Oskenn). Jlanmee aBrorpeiiiep OTIpaBisieT 3ampockl JUis
tectupoBanus APl mo mnporoxomam TCP, HTTP, HTTPS, WebSocket, cpaBHMBasi OTBeTHI
IPUIIOKEHHUS C OXKUAaeMbIMU. MOXHO OTMETUTh TaKue JOCTOMHCTBA METOJA, KakK IPOCTOTY,
MEHBILYI0 3aBUCUMOCTh OT s3blka. OJHAKO TakoM MOJAXOJ MPUMEHUM HE BO BCEX cClydasx,
JOCTaTOYHO YaCTO BO3HMKAeT HEOOXOAMMOCTb TECTHPOBATh TakkKe BeO-uHTepdelic, 11bo apyrue
KaHaJIbl KOMMYHHUKAIlMK C MpuioxkeHueM. Kpome Toro, ais HamucaHus NpuiiokeHus ¢ web-API
CTYIEHT JOJDKEH yXK€ HMETh HaBbIKM HamucaHus BeO-cepBepa, a 3TO OOBIYHO yxke Onmke K
MPOJBUHYTOMY YPOBHIO BJIa/IEHUS SI3bIKOM NPOrPaMMHUPOBAHUS.

D. TectupoBaHue ¢ MOMOIIBIO BCTPOEHHBIX MHCTPYMEHTOB $3bIKa. BOJIBIIMHCTBO S3BIKOB
IIPOrpaMMHUPOBAHUS MMEIOT COOCTBEHHBIE HMHCTPYMEHTHI JJIsl HANHMCAHUS BHYTPEHHHUX TECTOB.
Hanpuwmep, Jest qns JavaScript, TecroBsle Oubnuoreku s Golang, NUnit s NET, u 1.4. [Ipu
TaKOM TOJXOJIe MpernoJiaBaTesb JODKEH CHepBa HAMKMCaTh aBTOMATHYECKHUE TECTHI C MOMOIIBIO
BbIOpaHHOM Oubnuoreku. IIpenmyiiecTBa ero MCNONb30BaHUSA — IIMPOKAs MOJIEpKKa (HYHKIUN
A3bIKa, BO3MOXHOCTh OBICTPOTO HalmucaHMs TecT-keicoB. HemoctaTku — HEOOXOUMOCTh 3aHOBO

103



A3aMaTTBIK aBHAIUS aKAJEMUSICHIHBIH KaPIIbICHI Ne2(25)2022

mUcaTh TECThl JUIA KaXJOTO s3bIKa IPOTPaMMHUpPOBAHMs, a Takke TpeOoBaHME K HAaBBIKAM
IIpenoaBaTelis, T.€. HeJIb3sl IOPYYUTh HAllMCAHUE TECTOBBIX CLIEHAPUEB aCCUCTEHTY [15].

E. TectupoBanue rpadudeckoro uHTepdeiica. J[aHHBII MOMXOJ CTAHOBHTCS HEOOXOUM,
KOTJla CTYJCHTHI padOoTaloT HAJ 3aJadaMu ¢ rpaguueckuM uHTepdeiicoM. D10 Moryt ObITh BeO-
CTpaHUIIbl, HACTOJbHbIE WM MOOWJIbHBIE MpUIOKEHHs. B pamkax sToro moxaxoja astorpeiiaep
MoxkeT npoBepath HTML-Tern Ha oTtoOpa)xkaemMoil BeO-cTpaHUIlE, CpaBHUBATH I[BETAa MHKCEICH B
ONPE/ENIEHHBIX KOOPAMHATAX, SMYJIMPOBATh HAXKaTHs KJIABMUILI M LIEIYKHA MBI MOJIb30BATENIEM.
[IpeumymiecTBa - HE3aBHCUMOCTh OT S3bIKa MPOTPAMMHPOBAHUS, TaK Kak paboTa BemeTcs ¢
uHTepdeiicom. HemoctaTku — CIOKHOCTh HACTPOMKM TECTKEHCOB, HAIWYHE MHOXKECTBA
BO3MOJKHOCTEH 0OMaHyTh aBTOTpeWziep, HampuMep, 0TOOpa3uB YacTH MHTEpderica crenruaaTbHbIM
obpazom [7].

F. Konrelinepn3anus. [Ipn mcronb30BaHUM 3TOrO MOJAXOJA NMPUIIOKEHHUE YIIAKOBBIBAECTCS B
KOHTeHHep (nmocratouHo 4acto npumensiercss Docker). [lanee aBTorpeilimep  MoXeT
B3aMMOJICIICTBOBATh C 3alyIICHHBIM TPUJIIOKEHHEeM, MpuMeHsst noaxonsl A, B, C, E —
B3aUMO/ICHICTBOBaTh Yepe3 KOHCOJb, paboTaTh C (aiinaMmu, Jenarb BeO-3alpochl, MPOBEPSTH
crarnueckue html-gaitnelr 1160 rpadpuueckuilt uHTepdeiic. JlocTOMHCTBaMU JaHHOTO MeEToja
SIBJIIIOTCSI OTCYTCTBHE HEOOXOJAMMOCTH MOJIM(MUKALMU Cpelbl U TECTOBOW JIOTUKH ISl KaXKIOTrO
S3pIKa MPOTPaMMHUPOBAHUS, BO3MOKHOCTh KOMOMHHUpPOBaTh Apyrue mnoaxonsl. Hemocratku —
MOBBILIEHHOE MOTPEOJIEHHE PECYpCOB MO CPABHEHUIO C OCTAJbHBIMH CPEACTBAMH U BO3MOXKHbBIE
OLIMOKYU TIPU OCTAHOBKE U yJaJIeHuu KOHTeiHepoB [16].

Hamu mpencraBnsercss HanOoJiee ymoOHBIM CIOCO0 KJIacCH(PHUKAIIUKA BBIMICTIEPEUNCICHHBIX
MOAXOJIOB MO KPUTEPUIO MPUBSI3KH/3aBUCUMOCTH OT KOHKPETHOTO $3bIKa IMPOrpaMMHPOBAHMUSL
MO3KHO BBIJEINTH TPU IPYIIIBI OAXOI0B:

» [TosiHas npuBs3Ka K KOHKPETHOMY S3bIKY ITPOIPaMMHUPOBaHUS WK (GPERMBOPKY;

* HezaBucMMOCTh OT TEXHOJIOTMHM Ha 3Tale 3alycka TECTKEWCOB, HO 3aBHCUMOCTB (pa3Hble
HACTPOMKH) Ha FTare KOMIUISLKN U 3a11ycKa MPUIIOKECHHUS,;

* [IpakT4ecku noaHas HE3aBUCUMOCTBD OT SI3bIKA IPOIrPAMMHUPOBAHHS.

Knaccudukanus mo nanHoMy KpUTeputo npuBeieHa Ha Puc. 1.

ABTOMaTU3VpOBaHHOE
TecTupoBaHue

Y Y Y
TecTkeicbl He3aBUCUMBI

MpuBA3Ka K A3bI T KaH
PYBAIKE I ASEIKY oT kaana HeaaBucumbl oT A3bika
— nporpammupoBaHuna/ —] KOMMyHuKauuu, HO | Fromamansceaing
hpeiMBOpKY TeCTUpoBaHWe 3aBUCUMO porp) P
Ha aTane KOMNUNALUN
D. TectupoBanue A. Paborta c stdin/stdout, E. TectupoBaxue
> BCTPOEHHbLIMU e KOHCO/bHble > rpachuyeckoro
VHCTPYMEHTaMu A3blka NpUNOXeHUA vHTepdeiica
G. TectuposaHue
MOGUNbHbIX

> & > B. Pa6ora c haitnamm ‘> F. KoHTeitHepusauva
NPUNOXEHUIA,

BCTpavBaeMbIX CUCTEM

C. Tectuposanue Web-

& API

PI/IcyHOK 1. Knaccn(bmcaum[ noaAXOo40B K aBTOMAaTU3UPOBAHHOMY TECCTUPOBAHUIO

CpaBHEHHE NOJX0A0B K aBTOMaTU3UPOBAHHON NTPOBEPKE

B pamkax paHHOW  paboThl HamMu  OBIT  TNPOBEJEH  CPABHUTENBHBIA  aHAIU3
BBIIIENIEPEYUCICHHBIX IOAXOM0B K AaBTOMAaTHU3MPOBAHHOMY TECTHPOBAHUIO KOJA CTYIEHTOB.
CpaBHEHHNE POU3BOANIIOCH IO CIAEAYIOIINM KPUTEPUSIM:
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R1 — He3aBHCHMOCTH OT fA3bIKAa MPOTPAMMHPOBAHUS Ha J3Tane KOMIWISIHH (COOpKH)
TecTUpyeMoro npuiioxkerus. OuenuBaercs kak 1 — na u 0 — Her.

R2 — He3aBUCHMMOCTH OT sI3bIKa NPOTPAMMHPOBAHHUS HA ATAlle BBIOJHEHHUS TECTKEHCOB.
OnenuBaercs kak | —n1a u 0 — Her.

R3 — BO3MOMHOCTH CIIOXHON HACTPONKH TECTKEWCOB, HampuMmep, J00aBICHHUE YCIOBHBIX
KOHCTPYKIMH, HUKJIOB, BBIBOJ HHIMBHIyalTbHBIX COOOIICHUI/NIPEAYNPEKICHUNA sl CTYJCHTA.
OnenuBaercs kak 1 —npucyrcrByeT u 0 — OTCYTCTBYET.

R4 — BO3MOXHOCTH TOJHON H30JSIUH TECTUPYEMOTO NPWIOKEHUS 0e3 HEeoOXOIUMOCTH
3alycKaTh €ro Ha OTJENbHOM cepBepe JIMOO BUPTYyaJbHOU MamiuHe. JlaHHBIH KpUTEpUM MOXKET
OBITh KPUTUYEH KaK C TOYKU 3peHHsI 0€30IaCHOCTH, TaK U C TOUYKHU 3pEHHS yI00CTBa pa3padOTKU U
HacTpoku aBTorpeizaepa. Tak Kak eciaum TECTUPYEMOE NIPWIOKEHHUE MMEET IOJIHBIM JOCTYyH K
cepBepy (XOcCTy), TO Tociie ero paboThl B CHUCTEME MOTYT OCTaThCs YSA3BUMOCTU M apTe(axTh
paboTh! ((ailsibl, ”3BMEHEHHbIE CUCTEMHbIE HACTPONKHU U T.1.). OLeHnBaeTcs Kak 1 — MpucyTcTByeT
u 0 — OTCyTCTBYET.

JUia KaXIoro M3 ONMCAHHBIX B MPEIBIIYIIEM pasjiesie MOAXOJ0B IOoCie MPOCTaHOBKHU
3HAYEHUI KPUTEPUEB MPOU3BOANIOCH BHIYUCIEHIE CYMMapHOTO MHAEKCA KaK:

Hroro = R1 +R2 + R3 + R4

Pe3ynbTarhl Npon3BeIEHHOTO CPAaBHUTEILHOTO aHalu3a npuBeneHbl B Tabnume 1.

Tabmuma 1
CpaBHEHHE CYIIECTBYIONINX MTOJIX0I0B K aBTOMATU3HUPOBAHHOW MTPOBEPKE KOa

Tloaxon R1 R2 R3 R4 | UTtoro
A. Pabora c stdin/stdout 0 1 0 0 1
B. Pab6ora ¢ ¢aiinamu 0 1 0 0 1
C. TectupoBanue API 0 1 1 0 2
D. UHCTpyMEHTHI SI3BIKA 0 0 1 0 1

E. TectupoBanue npuioxKeHuu,

0 0 1 1 2
BCTPaNBaEMbIX CUCTEM
F. TectupoBanue rpaduku 0 1 0 0 1
G. Konrelinepuzauus 1 1 0 1 3

CpaBHUB BC€ MOAXOJbI, MOKHO MOJBITOKUTBH, YTO IO CYMME BCEX KPUTEPHEB HAMITyUIlIHE
MOJIXO/bI 3TO: KOHTeHHepu3alus, TectupoBanue API, TecTupoBanne MOOHIIBHBIX NPUIOKEHUN U
BCTpanBaeMbIX cucTeM. IIpu 3TOM Hy)XKHO UMeETh B BUIY, YTO IpU BBIOOpE MOJAXOJa Ha 3Tame
peanu3anu HOBOW 0Opa3oBaTeNbHOW IIAT(OPMBI, JTHOO YITYYIIEHHS CYIIECTBYIOIIETO, HYXHO
IPUHUMATh BO BHMMAaHHE BCE OCOOCHHOCTH KaKJIOrO IMOJXO0Ja, TaK KaK KaXJbli MMeEeT CBOU
JOCTOMHCTBA M HEAOCTaTKM MJs ONIpeAeieHHbIX YycinoBuil. Hampumep, mpu BbBIOOpE MOXKHO
PYKOBOJICTBOBATbCSI CAEAYIOIIMMH KPUTEPUAMMU:

- KonnuecTBo sA3bIKOB pOrpaMMUpOBaHUsl, KOTOPbIE JOJDKHA MOAEPKHUBATh IU1aTdhopMa;

- Heob6xomumocts TtectupoBanus API, rpaduyeckoro uHTepdeiica, KOHCOIBHOIO BBOJA-
BBIBO/JIA;
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- Kak 4acto Hy)KHO pemakTUpoBaTh TECTKEHCHI (Hampumep, /Ui OOHOBIICHHS TPH BBIXOJIC
HOBOH BEPCHH A3BIKA) ¥ JOCTATOYHO JIM PECYPCOB MPENOAABATEINS IS 3TOT0;

- TpeGoBaHuUs K BEIYUCIUTEIBHBIM pecypcaM U ObICTPOICHCTBHIO;

- TpeGoBaHus K 6€30MaCHOCTH M U30JISLIUU TECTUPYEMBIX 3a/1aHUH;

- KBanmm¢ukanus pazpaboT4nKoB 1aThOpMBL;

- Heo0x0uMoCTh pelakTHpOBaHHUS CIIOYKHOM JIOTUKHU B TECTKEHCax

BeiBoa. B pamkax pgaHHOM paboThl HaMM ObUIM MOAPOOHO PACCMOTPEHBI U OIKCAHBI
CYIIECTBYIOIIUE MOAX0bI K aBTOMAaTU3MPOBAaHHOMY TECTHPOBAHMIO KOJa Ha miaT(opMax OHJIaiH-
oOpa3oBaHUsI.

1. OcHoBbIBasCh Ha CYILECTBYIOIIMX HCCIEAOBATEIbCKUX paboTax M pelieHusX, Obun
BBIJIEJICHBI CJIE1YIOIINE OCHOBHBIE MIOXO0Abl K TECTUPOBAHHUIO: KOHCOJIbHBIN BBOJ-BBIBO/I, (pailioBoe
B3auMojieiicTBue, TectupoBanue API, WHCTpyMeHTBI f3bIKa, TECTHUPOBAHHE MOOMJIBHBIX
MPUJIOKEHUH U BCTPaWBaeMbIX CUCTEM, ITpOBEpKa rpaduyeckoro nuTepdeiica, KOHTEHHEpU3aLIUsL.

2. Jlanee BbIeNIEHHBIC TIOAXO/IBI OBUIH pa3/ieieHbl HA TPU KIacCU(PUKAIIMOHHBIE TPYIIIHI 10
MPUHIUIYY HE3aBUCUMOCTH OT KOHKPETHOTO CTE€Ka TEXHOJIOTUH (S3bIKa MPOrpaMMHUpPOBAHMS,
(hpeitMBOpKa, UCIIOIB3YEMBIX OMOINOTEK).

3. Ins  cocTtaBieHWs pEHTHHTa W CPaBHUTEIBHOTO aHAM3a OIKCAHHBIE ITOJIXOBI
CPaBHMBAJIUCH MO HECKOJBKUM KPUTEPUSM, BKIIOYAIOIINM B ce0s MPUBSA3KY K TEXHOJOTHYECKOMY
CTeKy Ha pa3HbIX 3Tamax >U3HEHHOTO IMKJIa TECTUPYEMOIO pELIEHUS CTYAEHTa, CII0KHOCTh
HACTPOMKH TECTKEHCOB, BOBMOKHOCTh U30JILIUN MPUIIOKEHUSI.

4. IlpoBeieHHBIMM HAaMH aHAJIN30M, Kiaccu(UKalyued U paHKUPOBAaHUEM IOAXO0JI0B MOKHO
PYKOBOJICTBOBATHLCS IIPU BBIOOpE allropuTMa TECTUPOBAHUS IIPHU CO3aHUU HOBOM 00pa30BaTeIbHOM
m1atopMsel, UM JopaboTke cymecTByomeil. [Ipy 3Tom Heo6XxoaMMO IMpHUHUMATh BO BHUMAaHHE
cnenuuKy OKpyKeHHS U TpeOOBaHUN 3aKa3uMKa.
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PA3PABOTKA ETL-CUCTEMBI JJI5I 3ATPY3KHM JAHHBIX B XPAHWINIIE
TAHHBIX

JEPEKTEP KOMUMACBIHA MOJIIMETTEP/I ’)KYKTEY YIIIH ETL )KYHECIH KYPY

DEVELOPMENT OF AN ETL SYSTEM FOR UPLOADING DATA TO A DATA
WAREHOUSE

AHHOTauus. B nanHON craThe ommcaHa ocHOBHas upaes paspabotku ETL-cuctemsr s
3arpy3Kkd JaHHbIX B Xpanumuine [lanubix. [IpenctaBieHsl OCHOBHBIE 3a7a4l pa3pabOTKH, a TakKe
omnucaH npouecc peanusauuu ETL-cucremsl.

Kurouesblie cioBa: paspadotrka ETL-cucremsl, Xpanunume [anusix, Bl, CYBJ, API, ODlI,
HTTP Basic Authentication, Target, SAP BO, DMZ.
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Anparna. byn makanaza monmiMeTTepai AepekTep KoiimackiHa xkykrey yumin ETL xylecin
JAMBITYJIBIH HETI3T1 MAesChl cumarTairaH. [lamynplH HEri3ri MiHAETTepi YCHIHBUIFaH, COHBIMEH
katap ETL sxyiiecin icke acsIpy MpoIieci CHITaTTalFaH.

Tyiiin ce3nep: ETL xyitecin nambity, nepekrepai cakray, BI, JIKBX, API, ODI, HTTP,
Target, SAP BO, DS Heri3ri ayTeHTH()HUKAIHSACHI.

Abstract. This article describes the main idea of the development of ETL-systems for
downloading data in the archive. The main tasks of the development were presented, as well as the
process of implementing the ETL system.

Key words: development of ETL systems, Library of data, BI, Subd, API, ODI, HTTP Basic
Authentication, Target, SAP BO, DS.

Beenenne. Xpanwiunnie [[aHHbIX - 3TO crienuaiu3upoBaHHas UHPOpMalMOHHAs 0a3a JaHHBIX,
paspaboTaHHas M IpeJHa3HauY€HHas Ul MOATOTOBKM OTYETHOCTHM M OW3HEC-aHaIM3a C LEJbHo
MOJJIEP)KKM TPUHATHSA pelleHnid B 000l kommaHuu. CTpouTcs Ha 0Oa3e CUCTEM YIpaBlICHUS
0a3aMM JaHHBIX U CUCTEM IOAJEPKKU MPUHSITHS pEILICHUH.

TpagMUMOHHAA apXuTeKTypa ETL

l:ﬁ.r‘_ Transform

e : k3
\q‘ 3 ' '-I[
Puc. 1 - ETL (Extract, Transform, Load)

ETL - »To oauH MX OCHOBHBIX IPOIIECCOB B YIPAaBJICHUU XPAaHUJIUIIAMHU JTaHHBIX, KOTOPBII
BKJIFOYAET B ce0s cienyroniue 3anaqyu (Puc. 1):

- U3BJICYCHUE JAHHBIX U3 BHEIIHUX UCTOYHHUKOB (TaOJMIIBI 0a3 TaHHBIX, (Daiiiibl);

- IpeoOpa3oBaHKe U OYMCTKA JAHHBIX COTJIACHO MOTPEOHOCTSIM;

-3arpy3Ka 00paboTaHHOM uHpopmanuu B XPaHWIINIIE JaHHBIX.
Mo3KHO BBIIENUTH CeAyIoIue Xapakrepuctuku ETL-cucremsr:

- Jly4immi qoCTyn K JaHHBIM KOMITAHUU;

- Bo3MOXHOCTh cO37aBaTh OTYETHl U MOKAa3aTeNH, KOTOPhIE MOTYT YIPaBISITh CTpaTeTHew;

B cBoeit cratbe «O030p TexHonoruii xpanenust gaHHbix M OLAP» UYaynypuan J[laiian
OOBSCHWII, YTO XPAHWJIUIIE NAHHBIX - 3TO OTHENbHas 0a3a JaHHBIX, KOTOPYIO aHAIUTUKH MOTYT
3ampamuBaTh MO CBOEMY YCMOTpPEHHIO, HE BIHsIsl Ha paboOTy OHJIAWH-00pabOTKU TpaH3aKIIHiA
(OLTP). [3]

Jlanee Oyxmer mpencTaBieHa ocHOBHas uaes ETL-cuctemsbl, a Takke mpoliecc pa3pabOTKH.

OcnoBHast uaes ETL-cucrembl

ETL mo3BoisieT mpeAnpusiTusiM OObEIUHATh AAHHBIE M3 HECKOJNbKHX 0a3 JaHHBIX M JIPYrHX
UCTOYHUKOB B €IMHOE XpaHWIHIIE C [JaHHBIMH, KOTOpble OBLIM JOJDKHBIM —0Opa3oM
oTgopMaTHPOBaHbl U KBATHU(PHUIIMPOBAHBI JJIS MOATOTOBKHU K aHATU3y. JTOT €AUHBINA PEerno3uTopuil
JAHHBIX OO0ECTeunBaeT YIPOIICHHBIM JOCTYN Ui aHajiu3a U JOTMOJHHUTEIhHOUW 00paboTKH.
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IIpouecc pazpadoTku

[Tpu pazpabotke ETL-cucteMbl Hy)KHO yYUTHIBATh (PYHKIIMOHAIbHBIE TPEOOBAaHUS, KOTOPHIE
peanu3yloT JIOTUKY cucTeMbl. OHHM pPacKpbIBAIOT 3aJaud, KOTOpbIE HYXHO pEalu30BaTh B
paspabdotke ETL-cuctemsr.

1) Uzeneuenue. Ha mepBom 3Tame JaHHBIC M3BICKAIOTCS M3 MCXOIHOW CHUCTEMbI B 00JacTh
BpemeHHoro xpaHenus naHHbIX - STAGING AREA (Puc. 2), xoropas mnpenHasHaueHa [yis
BPEMEHHOTO XPAaHEHHUS JAHHBIX, M3BJICYCHHBIX M3 CHCTEM-HCTOYHHUKOB. JlaHHAs 00JIACTh SIBIISIETCS
MPOMEKYTOYHBIM CJI0EM MEXKy HCTOYHHKOM M XPaHHMIIUIIEM JTaHHBIX.

. BA AMN “XA" HOuwBepc " Mnaswas Kwra LA UE"
T

Xpanunuie AAHKbIX 5

Oneparuanoe xpasunuue AaHbIX (OXA) (Sybase 1)

AMANM3 AAHNBIXIOTUETHOCTS (SAP)

AUC AO LA UB
NpeobpaIsanme AAHHLIX- . :,.--E]- o | @
. : [;]:
.g d

VCTOMHUK RanHbix : ]
i O6nacth O6nacrs PR
(Source)  Ta Xpaise o Aannsix LYL

NepBIUMBIX Aarnbix PREPARE ) ub

Rantbix STAGE

E B

MNonb3osateny HB PK

ETL (Oracle
Data
Integrator)

Puc. 2 - V3BneueHne JaHHBIX B 00J1aCTh BPEMEHHOTO XpaHeHus jaHHbix STAGE

2) IlpeoGpaszoBanue. DyHkuus mnpeobpa3oBanuss Mpeodpa3yeT H3BJICUCHHBIC JaHHBIC B
MOAXOAAIUI (GopMar Juis aHamM3a W XpaHEHHs. ODTOT MPOIECC BKIIOYACT MpeoOpa3oBaHUE
W3BJICYCHHBIX JaHHBIX U3 X CTApOH CTPYKTYpPHI B Oojiee AeHOpMaNN30BaHHbIH (opMaT. DTOT mar
3aBHCUT OT KOHEYHOW 0a3bl JaHHBIX.

AHanutuyeckue
Moaenu

ButpuHbl
UcTouHukm AaHHbIX

o
MpomexyToyHas X

obnacrtb —
ERP

CRM

HRMS

Puc. 3 - [IpeobOpa3oBanue TaHHBIX, CO3MaHKe aHaTuTHYeCKHX BUTpuH (Data Mart)

3arpy3ka. OyHKIUS 3arpy3KH BBITOJHAET MPOIIECC 3aIMCH MPEOOpa30BaHHBIX JAHHBIX B 0a3y
JTaHHBIX. DTO MOXET 3aHATh HECKOJIBKO IIArOB, TAK KaK KaXKJIbI ATAall MOXET JIOTIOJHATh JaHHBIC
no-pazHoMy. CraHjapTHas yCTaHOBKa COCTOMT B TOM, 4TOObI HMMETh HEOOpaOOTaHHBIE,
MPOMEXKYTOUYHbIE W paboume O0a3bl JaHHBIX. Kak TpaBuiio, HAacTpauWBaeTCsl IepBOHAYATbHAsS
3arpy3ka Bcel HH(POpPMAIMM C TOCIEAYIONEH TMEepUOIUYeCKOd 3arpy3koil  100aBOYHBIX
W3MEHEHHBIX JaHHBIX. [2].

ETL-uHCcTpyMeHTHI

B kauectBe ETL-cpenctBa MOTyT HCIIOJIB30BaThCsl pa3Hble MpoaykTel. Omaun u3 Hux Oracle
Data Integrator. Oracle Data Integrator (ODI)- »5To wuHTerpanuonHas riardopma
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KOPIIOPAaTUBHOTO YPOBHs, KOTOpas oOecreynBaeT W3BJICUEHHE, NpeoOpa3oBaHUE M 3arpysKy
JAHHBIX U3 Pa3HOOOPA3HBIX HCTOYHUKOB: 0a3 NaHHBIX, (aiJIOB U APYIHX HCTOUHUKOB.

o AUII «X/I» (Target). Xpauunuiie nanabix (DWH).

e Anamm3 npannbix (SAP BO). Ucnomnedys nannbie u3 AUIT «XI», npou3BOIUTCS
HacTpolika oOnacTell aHain3a, OTYETHOCTH M BUTPUH JaHHbIX. B mocieacTtBuu moJib30Barenu
BIIOJIHE CAMOCTOSITEJIbHO MOTYT CTPOUTH HEOOXOAMMYIO OTYETHOCTh U IPOBOJUTH MHOTOMEPHBIN
aHanu3. B kauecTBe MHCTPYMEHTOB aHam3a ucnosbdyercs SAP Business Objects (SAP BO).

e DMZ (Demilitarized Zone - pemunurapu3oBaHHas 30HA) - TEXHOJIOTHS OOCCIICYCHUS
0€30MaCHOCTH BHYTPEHHEW CETH MpH MNPEJOCTaBICHUWH JOCTyNa BHEIIHMX IIOJB30BaTeled K
OTIpe/IeNIEHHBIM pecypcaM BHYTpeHHeEH ceTu (TakuM Kak nouroBele, WWW-, FTP-cepBeps! u ap.).

e API (Application Programming Interface) - 3To mporpaMMHBIA MOCPEIHUK, KOTOPBIH
MO3BOJISIET IBYM MPHJIOKEHUSIM B3aUMOJICHICTBOBATh IPYT C APYTrOM.

e HTTP Basic Authentication npeaocTaBiseT MeXaHU3M ayTeHTH(UKAIUH. ITO MPOCTast
cxeMa ayreHTH(UKaluu, BcTpoeHHass B mportokon HTTP. Knuent otnpasnser HTTP-3ampocsl,
KOTOpPBIE COoZIeprKaT cioBo Basic, u ctpoky username:password.

3akarouyenue. CoBpeMEeHHbIE KOpHOpalUu TpeOyIOT HPOCTOro M OBICTPOro JOCTyHa K
JaHHBIM. DTO MPUBEJIO K PACTYILEMY CIIPOCY Ha MpeoOpazoBaHUE JAHHBIX B CAMOOOCITYKHBAaeMbIe
cucteMbl. ETL urparot >ku3HEHHO Ba)KHYIO pOJIb B 3T0M cucteme. OHM 00eCIeuynBaOT aHATUTHKAM
U CHEeIHUAIMCTaM MO JaHHBIM JIOCTYI K JIaHHBIM M3 HECKOJIbKUX MPHUKIAJHBIX CUCTEM. DTO UMEET
OTPOMHOE 3Hau€HHUE U MO3BOJISIET KOMIIAHUIM I0JIydyaTh HOBBIE HEU. B cTaThe ommcaHa nmpuyuHa
peanmzanuu ETL-cuctembl M mpencTaBlieHbl KIIOYEBbIE MOMEHTHI pa3paboTku. PesympTaTom
pa3pabOTKM JaHHOM CHUCTEMBbI SIBISETCS MOATOTOBKA OTYETOB W  OW3HEc-aHalu3a U3
IpeoOpa30BaHHBIX U arpernpOBAaHHbBIX JAHHBIX XPAHWINIIA JAaHHBIX C LENbIO MOAJEPKKH IPUHATUS
pELIeHUI B KOMIIAHUH.
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AHHoTanudA. llenpr0 uWccnenoBaHUS ABJSETCS aHAIU3 COCTOSIHUS PpPhIHKA HW3MEpUTENen
YPOBHSI JKHJIKOCTH, HCIIOJIB3YEMBIX B HACTOALIEE BPEMS B MNAPOBBIX KOTJIAX, ONPEIACICHHE HX
CWJIBHBIX M CJIa0BIX CTOPOH, a TaK)Ke€ MOUCK U MPEUIOKEHUE HOBBIX THUIIOB M3MEpHUTEIeH ypOBHS
XKUJKOCTH, IPUTOJHBIX JJIs1 IPUMEHEHHUS B MAPOBBIX KOTIAX.

B cratee paccMOTpeHBI pa3inuusi MEXAY pa3IMYHbIMU THUIAMH HM3MEPUTENEH, TaKUX Kak
TUAPOCTATUYECKUM, EMKOCTHOW, MarHUTOCTPUKIIMOHHBIN, OalmnacHbii. PaccMoTpeHbl  HX
MIPEUMYILECTBA U HEAOCTATKHU Il U3MEPEHUs YPOBHS XKUJIKOCTH IIPU MCIOJIb30BAaHUU B IAPOBBIX
koTiax. Onpe/esieHbl OCHOBHBIE TPEOOBAHMS K U3MEPUTEIISIM YPOBHS JKUJIKOCTH JUIsl IPUMEHEHUS B
MapoOBBIX KOTJaX. Takke pacCMOTPEH MNPUHUUI JECUCTBUS MOTEHIMOMETPUYECKOIO HU3MEPUTEIIS
YpOBHS U BJMSHHE [apaMeTpoOB Cpeibl Ha ero nokazaHus. Vcxons u3 o00OHIeHHs MOIyYEeHHBIX
CBECHMI, MPEI0’KEH HOBBIN THUIl MU3MEPUTENsI YPOBHS KHUAKOCTH, KOTOPbIH ObLT 3allaTeHTOBAH B
2019 1. W KOTOpBI YIOBJICTBOPSIET HEOOXOTUMBIM TpeOOBaHUSM, a TaKXKe MpEHIOKEHA K
MIPUMEHEHHIO KOHKPETHAask MOJEIIb U3MEPUTEIIS], BBIITYCKAaeMasl IPOMBIILIEHHOCTBIO.

KurroueBsble cji0Ba: mapoBoii KOTell, nap, BOJAA, TEIUIO, JAABJICHHUE, TEMIIEpaTypa, SHEPTreTHKa,
WU3MEPUTEIIh YPOBHS )KUJIKOCTH, TOTEHIIUOMETPUUECKOU METO/.

Anparna. 3epTTeyniH MakcaTbl Kas3ipri yakpITTa Oy Ka3aHIbIKTapblHIA KOJIJaHbUIATHIH
CYMBIKTHIK JEHTeHIHIH OJIIETITepl HAPBIFBIHBIH Kal-KYHiH Tajaay, oJIap/AblH KYIITI KOHE JJICi3
’KaKTapblH aHBIKTAy, COHIAl-aK Oy Ka3aHIbIKTapbIH/A KOJIAHYyFa KapaM/bl CYWBIKTHIK JEHTeHiHIH
OJILIETIIITEPIHIH )KaHa TYPJIEPIH 13[Iey JKOHE YChIHY OOJIBII TaOblIa bl

byn makanmazna ruipoCTaTUKANbIK, CHIABIMIBUIBIKTBI, MAarHUTOCTPUKLMSIIBI, Oaimac CHUSKTHI
OpTYpJIl eJILIETIIITED apachblHAAFbl albIPMAIIBUIBIKTAp KapacThIpbUIFaH. By Ka3aHIbIKTapbIHIA
KOJIJITaHFaH Ke37le CYWBIKTBIK JICHI€HiH eJIIIey YIiH 0JIapblH apThIKIIBUIBIKTAPbl MEH KEMILILTIKTEp1
KapacThIpblIFaH. by KazaHIbIKTapblHA KOJJIaHYFa apHajJFaH CYHBIKTBIK JECHI'€HiH esmerimrepre
KOMBIJIATBIH HETI3r1 Tajanrtap aHblKTaiael. CoHnai-aK, NOTEHIIMOMETPHSIIBIK JIEHIel eJIIeTiiHIH
KYMBIC TPHUHIMIII KOHE KOpIIaFaH opTa MapaMeTpiIepiHiH OHBIH KOpCETKIITepiHe ocepi
KapacThIpblIaibl. AJNBIHFAH aKIapaTThl JKajlbulayFa CYHEHe OTBIPHIN, KaXKeTTl TaJllanTapra Kayar
OepeTiH CYHBIKTBIK JEHIeHiHIH JIIEerilliHiH *KaHa TYpl YChIHBUIAAbI, COHBIMEH KaTap ©HEepKICIl
HIBIFAPAThIH OJIIIETIIITIH HAKThl MOJIENIH KOJAaHY YCHIHBIIA/IBL.
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Tyiiin ce3aep: Oy Ka3zaHIBIFBL, Oy, Cy, KbUTY, KbICBIM, TEMIEPATYypa, SHEPTeTUKA, CYHBIKTHIK
JCHreHiHIH OJIIIETII, MTOTCHIIMOMETPHUSIIIBIK JIIC.

Annotation. The goal of the this research is to analyze of currently used liquid level meters in
steam boilers, determine their strengths and weaknesses, as well as search and offer new types of
liquid level meters suitable for use in steam boilers.

This article looks for the differences between the various types of meters such as hydrostatic,
capacitive, magnetostrictive, bypass. It’s considers advantages and weakness for measuring the
liquid level when used in steam boilers. The basic requirements for liquid level meters for use in
steam boilers have been determined. Also there were considered the principle of operation of a
potentiometric level meter and the influence of environmental parameters on its measurement.
Based on the generalization of obtained information, a new type of liquid level meter has been
offered that patented in 2019 year and meets the necessary requirements, and was offered a specific
model of the meter produced by the industry.

Key words: steam boiler, steam, water, heat, pressure, temperature, energy, liquid level
meter, potentiometric method.

BBenenmne. l3mepenue ypoBHS - OJHO U3 M3MEPEHUH «OOJBIION 4YETBEpKW» Ha
MPOMBIIIJICHHBIX TPEANPUITHSIX, OHO CTOJIb K€ BaXKHO, KaK M3MEPEHHE pPacxoj]a, NaBlIEHUS W
Temreparypbl. PbIHOK ycTpoWCTB st u3MepeHusi ypoBHda B 2014 romy ouenuBaiics B 1,32
vuwmnapaa gosuapo CIIA [1]. IlpumepHo 12% Bcex u3MEpeHH B MPOMBIITUICHHOCTH
WCTIOJNB3YIOTCS U M3MepeHus ypoBHs. OlleHKa phIHKA BKIIOUYajia YCTPOWCTBA U3MEPEHHS YPOBHSI,
KOTOPBIE M3MEPSIOT HENPEPBIBHBIN YPOBEHb XUAKOCTH WM TBEPIBIX BEIIECTB B pe3epByape, a
TaKXe yCTPOMCTBA KOHTPOJIA MPEIEIbHOTO YPOBHS, KOTOPBIE U3MEPSIOT YPOBEHb KUAKOCTEH WU
TBEPJIbIX BEILIECTB B OJTHOM WJIM HECKOJIbKUX TOUYKaxX pe3epByapa.

[TapoBble KOTJIBI MCIONB3YIOTCSA ISl CO3/1aHus mapa ¢ 0oJjiee BBHICOKMM JIaBJICHHEM, YeM B
aTMOc(epHBIX yCIOBHSIX. Bbicokas TemmepaTypa >KUIKOCTEH yBEIMYMBAET  BHEProcojepKaHue
mnapa M JaBJeHHE B KOTJE. B OCHOBHOM cCyIllecTByeT [iBa THIIa MapOBBIX KOTJIOB: BOAOTPYOHbIE
KOTJBl M KOTJBI C KOXXyXoM. [lapoBble KOTIIBI HCIOJIb3YIOTCS MPaKTUYECKH BO BCEX OOJACTIX
MpOMBIIITIEHHOCTH. Vcnonb3oBaHue mapa B KauecTBE SHEPrOHOCUTENSE OCOOEHHO PaclpOCTPaHEHO
Ha DJIEKTPOCTAHLUAX, HeTenepepadaTbIBalOIUX U XMMUYECKUX 3aBoJaX. [lapoBbie KOTIBI Takxke
YKU3HEHHO Ba)KHBI JJIS MUILIEBOM, TEKCTUILHON U MHOTUX JIPYTUX OTpaciael NPOMBIIUIEHHOCTH.

YpoBeHb B MAPOBOM KOTJIE - OYEHBb BAXKHOE U CII0KHOE U3MepeHue. KoHTposb ypoBHS BOJIbI B
KOTJIE JI0JIKEH ObITh TOYHBIM. CIIUIIKOM BBICOKHI YPOBEHb BOJIbI MOXKET NMPUBECTH K YXOJIy BOJIBI B
napornpoBoj. CIUIIKOM HU3KHA yPOBEHb MOXKET OOHAKUTh T€HEPUPYIOLINE TPYObI, HE AaBasi BOJE
B KOTJIE OXJIJJUTh TPYOBI ME€YHU, YTO MOKET MPUBECTH K UX MOBpexAeHUI0. Heckonbko dakTopoB
3aTPyOHSIOT MOJydeHue SToro u3MepeHws. Cam mHapoBOil KOTeN MOXKET OBITh HE HJCalIbHO
BBIPOBHEH, M JaX€ B YCJIOBHSIX YCTOMYMBOIO COCTOSHHS 3HAUUTENbHAas TYypOYJIEHTHOCTH B
O6apabaHe MOKeT BbI3BaTh kosieOaHus ypoBHS. Kpome Toro, m3mMeHeHHEe CKOPOCTH MPUTOKA BOJBI U
OTTOKa Mapa YBEJIMYUBAET BEPOSITHOCTh OMIMOKHM u3MepeHus. [Ipu usmepeHun ypoBHS B apoOBOM
OapabaHe KOT/Ia HeOOXOIMMO YUUTHIBATh OIpeIeIeHHbIE (PU3NYECKUE CBOMCTBA )KHUIKOCTH.

* [TapoBoii koTeNn coepKUT ABYX(Pa3HYI CMECH BOJIBI U TIapa B YCIOBUSX HACKIIICHUSI.

* [IOTHOCTH BOABI M TIapa 3aBUCUT OT TEMIEPATYPHI WU JABJICHUS HACBIILICHUS.

* Heo6xomuMo y4uThIBaTh MJIOTHOCTH HACHIIIEHHOTO IMapa HaJ BOJOW, a TaKke IMIOTHOCTh
HACBIIIEHHOU BOJIBI B OapabaHe.

B skcTpemManibHBIX yCIOBHSIX MPOLECCAa U3MEPEHHE YPOBHS B MapOBBIX KOTJIAX MPEABABISIET
CTporue TpeOOBaHUS K TEXHOJOTHHM MU3MEPEHHsI TEXHOJIOTMYECKOTO Mpolecca. B 3aBucumoctu ot
THUTIA WCIOJIB3yEeMOTO KOTIIa M TOTO, KaK OH paboTaeT, TUMMYHbIC 3HAYCHUS MTapaMeTPOB Ipoliecca
moryt gocturath 300°C u 100 6ap, a 4acTo U 3HAYUTENBHO BbIIIe. [IIOTHOCTh JKUIKOCTH 3aBHCUT
OT TEeMIEPATYPbl. ITO UCKAKAET 3HAUCHHE, BO3BPAILIAEMOE TPAAUIIMOHHBIMUA METOJaMU U3MEPEHUS,
3aBUCSIIMMHU OT TUIOTHOCTH, TaKMMH KakK OyWKH, TOTJIABKOBBIE NATUYMKH WM JATUYUKH Teperaja
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JABJICHUS, U 0TOOpaKaeMOEe 3HAUCHUE SBJISETCS CIUIIKOM HU3KUM. [loaTomy mpobiieMa n3mepeHus
YPOBHS KHUJAKOCTH B TAPOBBIX KOTJIAX CTOUT OCTPO ¥ HEOOXOAUM MOUCK HOBBIX TUIIOB U3MEPHTEIECH
YpPOBHS.

AHAJIN3 HEJOCTATKOB CYyNIECTBYIHOIIHUX U3MepHUTeJell YPOBHA

Paccmotpum 4 Hanbosee pacipoCTpaHEHHBIX JIaTYMKa YPOBHSI, KOTOPBIE UCIIOIB3YIOTCS U TIO
CBOUM TIapaMeTpaM IOJXOJSAT K HUCIIOJIb30BAHUIO B MAPOBBIX KOTJAX PA3IMYHBIX MOIAH(PHUKAIUIN U
MOIITHOCTEH B YCIOBUSX KOHTPOJHPYEMOU Cpelbl: B3PHIBOONIACHOCTH, JaBJICHHE, aOpa3uBHBIC
CBOWCTBA, BS3KOCThb, BBICOKAs TeMIEpaTypa, XHMHUYECKas arpecCUBHOCTb, dSJIEKTPUUYECKas
MIPOBOJMMOCTh M TIPOYHE, a TAKXKE ONMPEACITUM CHIbHBIC U CIIa0ble CTOPOHBI TIPU HCIIOIH30BAHUH B
MapOBBIX KOTJIAX.

I'mapocrarudeckmii gatuyuk ypoBHsi LMP-331i. [latunk wu3MepeHHs YPOBHS JKHIKOCTH
LMP-331i ucniosnip3yercs Uit U3MEPEHHs YPOBHS B KOTJIaX M MPOMBIIIICHHBIX EMKOCTSIX [2].

[lena rumpocTaTMUECKUX NATYMKOB YPOBHSI OTHOCHUTEIHHO HU3KAas, 3TH MPUOOPHI HAJICIKHBI,
00J1a1at0T 3AIUTHBIMUA (PYHKIIUSIMHU 110 KOPOTKOMY 3aMBIKAaHUIO M TIEperagaM HarpsKeHUs, a TaKk
K€ MPOYHON KOHCTPYKIIUEH.

M'mapocTaTuyecknii JaTYUK YPOBHSI OCHOBAH Ha MPUHIIMIE MU3MEPEHHUS! THIPOCTATHUYECKOTO
JABJICHUS, KOTOPOE OKa3bIBACT KHUIKOCTh B 00beMe n3mepsemoro pezepsyapa [3, C. 51 — 70; 4, C.
48 — 50; 5, C. 8 — 11]. /laBneHue 3aBUCUT OT IUIOTHOCTH >XHIAKOCTH M BBICOTHI CTOJIOA 3TOM
KUJIKOCTH HAJT TATIUKOM.

[TockoJbKY THAPOCTATHUECKOE MAaBJICHHE 3aBHUCUT OT 3HAYCHUS YPOBHS J>KHIAKOCTH U €€
IJIOTHOCTHA, TO TOYHAs BEIWYMHA HM3MEPEHUs JaTdyhka BO3MOXHA JHMINb JUIS SKHUAKOCTEH C
MOCTOSTHHOM MJIOTHOCTBIO.

EmkoctHoit m3mepurens ypoHst NiVOCAP CT-200. Jlatuuk ypoBusi NivoCAP CT-200
MpeHa3HayeH AJIs HENPEPbIBHOTO M3MEPEHMs 3HAYEHUS! YPOBHSI JKUJKOCTEH B MapOBBIX KOTJIaX U
MPOMBIIIEHHBIX €eMKOCTSIX [6].

JlaTuuky €MKOCTHOTO THUIa OCHOBBIBAIOTCS Ha MPHUHIUIE COOTHOIIEHHUS SJIEKTPUUECKUX
CBOMCTB BO3AYIIHOIO MPOCTPAHCTBA HAJ CPEAON M3MEpeHHs U caMoi cpenoit [3, c. 71; 4, C. 51 —
63]. DnekTpon maTyMkKa TMOMEMIAETCA B Cpedy Uil OMPENESICHHS €€ JIIEKTPUUYECKOM €MKOCTH,
BTOPUYHBIA TpeoOpa3oBaTesib HAXOAUTCA CHAPYKU M MPOU3BOJUT MpeoOpazoBaHuE EMKOCTU
AJIEKTPO/Ia B CTAaHJAPTHBIM HU3MEPUTEIbHBIA CUTHAT. YPOBEHb JKUJKOCTHOTO CTOJI0A BBIYUCISAETCS
[0 pe3yibTaTaM 3TUX H3MEpPEHUl M MepenaeTcss JaTYMKOM B BUJE aHAJIOrOBOTO BBIXOJAHOTO
curtana (4 — 20 MA uiu 0 — 10B).

HenocraTku eMKOCTHBIX HM3MepHUTENel YpOBHS JKMIKOCTH: 3aBUCHUMOCTh TOYHOCTHU
M3MEpEeHUl OT TeMIlepaTyphl Cpelibl, HEOOXO0IMMOCTh UCIIOJIb30BAHUS TOKOB BHICOKOW YacCTOTHI MPU
M3MEpPEHUU EMKOCTH.

MarHuToCTPUKIMOHHBII ypoBaemep MAGNODUL FFG-P.2XXX. JaTuuk
ypoBHst MAGNODUL FFG-P.2XXX ucnonb3yercst A1 U3MEPEHUsT YPOBHS KHUAKOCTHBIX Cpell B
MapoBBIX KOJaX, B EMKOCTSX M pe3epByapax pa3Iu4HOro THma. MOXKeT NpUMEHSIThCS B
arpeccUBHBIX CpelaX, MMEET B3PBHIBOOE30MacHOEe U OOBIYHOE HCHIOJHEHHE. TOYHOCTh M3MEpEeHHs
MOYET JOCTUraTh I0JIel MuLTuMeTpa [7].

Buytpu TpyOKM pgaT4yMka TpPOJIOKEH TMPOBOJ W3 MAarHUTOCTPUKIIMOHHOTO MaTepuana.
[leproguueckn yepe3 MPOBOJ MPOXOAUT CHIIBHBIM HMMITYIBC TOKA, KOTOPBIM, B CBOIO OYEpE.b,
CO3[Ia€T KPYrOBOE€ MAarHUTHOE IIOJIE BOKPYr MPOBOJA. ODTOT HMMIYJIbC 3allyCKaeT H3MEpeHue
BpeMeHH. J[nsi mepemadn ypoBHS HCIONIB3YETCSI MarHUT, YCTaHOBIEHHBIM BHYTPU MOIJIaBKa.
MarauTtHoe MoJie HaMarHU4YMBaeT MpoBOJ B 3Toi obnactu. Ilyrem Hamo)keHUs IBYX MarHUTHBIX
moJiel B 00JIacTH MOTIIaBKa CO3/1a€TCS MEXaHWYEeCKash TOPCHOHHAs BOJIHA 4Yepe3 MPOBOJI, KOTopas
paclpoCTpaHseTCs CO CKOPOCTBIO 3BYKa, XapakTEpHOW JUIsl MaTepuana, B 0O0OMX HampaBICHHIX
(>pdexr Bunemana). Tam oTpaxkaeTcs TOPCHOHHAs 3BYKOBas BOJIHA, O€TryIlas B CTOPOHY KOHIIA
naTyuka. 3ByKOBasl BOJIHA, OETyIas B HAMpPaBJICHUU AECTEKTOPa, MpeoOpa3yeTcs B ANIEKTPUUECKUI
CUTHAJ, W U3MEepseTCcs IMpolleaniee BpeMs. YPOBEHb KHUAKOCTH M TpaHHIBl pasaena ¢a3
OTIPEJIeINISIETCSl PACYETOM U BBIBOJUTCS Uepe3 HHTepdeiic naTunka.
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MarHuTOCTPpUKIMOHHBIE YPOBHEMEPHI UMEIOT CBOM HEAOCTATKH: TYpOYJIEHTHOCTD KHJIKOCTH
u oOpa3oBaHHE BOJH KOTJIE BIHMSIET HAa TOYHOCTh H3MEPEHUH, HCIIOJIb30BAaHHE IOIJIAaBKOBON
KOHCTPYKLIMU HETMPUEMIIEMO B JKHJIKOCTSX, TJIE MOXET 00pa3oBBIBATHCS OTIIOKEHHE OCAAKa U
IIpUMECEN Ha 30H/I€ U MOIIJIaBKe.

Baiinacubrii ypoBaemep BNA. Eciu Hy)xHO Bu3yalibHOE HaOJIIOJ€HUE YPOBHS KUAKOCTH, TO
B MTAPOBBIX KOTJIAX UCTIOJIB3YIOTCS YKa3aTeld ypOBHS BOJBI OaifracHoro THma [8].

[Ipunuun aeicTBust u3Mepuresns O0alilacCHOro TUIAa OCHOBAH Ha MPHUHLIMIIE COOOUIAIOIIMXCS
COCY/IOB, TMOTOMY YpPOBEHb JKUIKOCTH B HM3MEPSIEMOM pe3epByape MPONOPLUOHAJIEH YPOBHIO B
norutaBkoBor kamepe [3, C. 11 — 16; 4, C. 46 — 47]. OH oueHb HaJASKHBIKN B paboTe U3-3a CBOEH
npoctoTbl. Mcnonp3oBaTh OaiiacHBI ypOBHEMEpP MOXHO, €CIIM KUAKOCTHas cpela HMEeT
IUIOTHOCTE He Ooiee 0,6 kr/mM3.

baitnacHelii ypoBHEMEpP, IO CYTH, SBJISETCS WHAMKATOPOM M HE MOXET IepelaBaTh
ANIEKTPUYECKU CUTHAT 00 YpOBHE JKHMJIKOCTH, 4YTO SIBJISETCS OOJBIIMM HEIOCTaTKOM IpuU
aBTOMAaTHU3aIMH [1apOBOT0 KOTJIA.

PesyabTaTsl ucciiegoBanus

TpaguioHHbIE TaTYUKK YPOBHSI UMEIOT T€ WJIM UHBbIE HEAOCTAaTKU: HE MOTYT paboTaTh Mpu
BBICOKOM JIaBJICHHH, TEMIIEpPAType, TOUHOCTh U3MEPEHUs 3aBUCHT OT XapaKTEPUCTUK H3MepsieMoi
Cpelbl, 3aBUCHUMBI OT OTJIOXKEHUH cpenpl. Bce oOHapyKeHHblE HEIOCTaTKU MEPEUUCIICHbI
B Tabmune 1.

Tabnuna 1 HegocraTku nzmepureneil ypoBHs
HazBanne Henocratku
LMP-331i Henb3st mpuMeHsTh, TIe €CTh arpecCUBHAs CPEa;
Hesricokas paboyasi remmneparypa usMepseMoil Cpeibl
(mo +120°C);
Her oToOpakenus: nadpopmaruu.
NivoCAP CT-200 OO0pa3oBaHue HEMPOBOJAIICH TUICHKH Ha 3JEKTPOAAX YXYAIIAeT
HU3MEpEHHUE;
N3meHeHust 3MEKTPUYECKUX MapaMeTpoB KUAKOCTU BIHUSET Ha
pe3ynbTaT U3MEpPEHUsI.
MAGNODUL  FFG- | Hu3koe 3Hauenue padouero nasienus (10 20 6ap);

P.2XXX B cpenax, rie MoxeT 00pa3oBBIBATHCA OTJIOKEHUE NPUMECEH
ocajiKa Ha 30HJIe, IPUMEHSTh HE PEKOMEH TyeTCsl.
BNA HeBricokast TOUHOCTH H3MEPEHUS JaTUHUKA,;

HepI/IO,Z[I/I‘IeCKI/I HGO6XOI[I/IMO OoYyHiiaTb IOBCPXHOCTDH OoT
OTJOXKEHUH IIpH IIOMOIIU CIIMBHOI'O nany6I<a.

MoHTax JaTuMKa TOJIbBKO Ha 6OKOBYIO CTOPOHY pEC3€pBYyapa,
Moxet IMPUMCHATBCA TOJIBKO B HCBA3KUX KUIAKOCTAX,
HeBo3moxxHo MOJIYYCHUE BBIXOAHOT'O AHAJIOTOBOTO  CHUI'HAJla
YPOBHA,

Hcxons u3 monydeHHBIX pe3yIbTaToB HCCIEA0BAHNUS, ISl UCTIOIB30BAaHUS B MAPOBBIX KOTIAX
TpeOyeTcsi MPUMEHUTh NaTUYUK YPOBHS J>KHIKOCTH, KOTOPBIH MOKeT paboTaTh MHpPU BBICOKOM
JIABJICHUHU U BBICOKOW TeMIiepaType, HE3aBHCHMO OT M3MEHEHHs JJIEKTPHUYECKHUX XapaKTEePHCTUK
Cpelbl U3MEPEHUS U HEUYBCTBUTEIBHBINA K 00pa30BaHUIO OTJIOKEHUE 0CA/IKa U MIPUMECEH Ha 30H]IE.
Takum  gaTUMKOM  SIBISIETCA  TMOTEHIIMOMETPUYECKMH  JAaTYMK  W3MEpPEHUs  ypOBHSA
ANEKTPONPOBOAAIIEH KUAKOCTU [9]. JlaHHBIM MPUHIMN W3MEpeHHs OB 3amaTeHTOBaH (GUPMOI
Baumer Electric AG B 2019 r. [10].
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[ToTeHIMOMETPUYECKUI NPUHLUII U3MEPEHHUS YPOBHS MOKET MCIOJIB30BATHCS TOJIBKO IIPH
MUHUMAaJIBHON TpoBoAMOCTH 1 MKCM/CM U1 BceX AJIEKTPOIIPOBOALINX Cpell (HampuMep, YUCTON
BO/IbI).

XKunxocts xpaHurtcs B pesepByape. IlorpyxHoli 30H1 ypOBHS IIPEICTaBISIET COO0M CTEPKEHD
C HU3KUM COIIPOTHBIICHMEM, KOHIIBI KOTOPOIO IHTAIOTCS OT TEHEepaTopa IEPEMEHHOTO TOKa,
paboTaromero B KHJIOTE€PLIOBOM [HANA30HE 4YacTOT. MexIy CTepKHEM M CTEHKOH pe3epByapa
HAXOJUTCS BJIEKTPOIPOBOIHAS KUAKOCTh, MPEACTABISIOMAs CcO00M OECKOHEYHOE KOJIUYECTBO
conpotuBiieHUH. IloCKOJIBKY OHM MOAKIIOUAIOTCA K OJHOMY M TOMY € MOTEHUUaNTy (CTEHKE
pe3epByapa), MX MOXKHO IpEICTAaBUTh Kak JBa JKBHUBAJEHTHBIX compotuBieHus, R1 u R2,
MOAKIIFOUEHHBIX K BOOOpaykaeMoM LIEHTpaIbHOM TOUKe (PUCYHOK 1).

Mexay reHepaTopoM M CTEHKOW pe3epByapa MOJKIKOYEH YCHUIMTENb, UMEIOMMN 00blIoe
BXOJIHOE conpoTuBieHue. [lockobKy reHepatop BbIAAET EPEMEHHBIN TOK OOJIBIIIOrO 3HAYEHUS, OH
CO3Ja€T 3HAYMTEJIBHOE IaJICHHE HAIpPSOKEHUS Ha CTEpPKHE C HHU3KUM  COIPOTUBIICHUEM.
Conpotusnenust R1 u R2 o6pa3yroT nenurens HanpspKeHUs B 30HE AEWCTBUS MOTPYKEHHOM 4acTH
CTepXHS. BBIXOJHON CHUrHam 3TOro JENHUTENs MOKaKET IOJIOBUHY YPOBHS KHUJIKOCTH. 3aTeM
U3MEpUTENbHASL CXeMa C MUKPOKOHTPOJUIEPOM PacCUMTHIBAET (PaKTUUECKUM YPOBEHB KUJIKOCTH OT
0 no 100%.

UBbIX = 2 ’ LCPE[[bI ’ UFEH

I'mte Lepeapl — YPOBEHB KHIIKOCTH B pe3epByape, %o
Uren — BBIXOJIHOE HANpsDKEHHE reHepaTopa, B

OTcroa ypoBeHb JKUIKOCTH B PE3€PBYyape COCTABUT

Usbix
CPE/IbI Urent (1)

N3 gopmyasl (1) BuaHO, uto, npu Uren = const, n3MepeHHOE 3HaYeHHUE YPOBHSI )KUAKOCTH HE
3aBUCHUT HU OT DJIEKTPUUYECKUX XapaKTEPUCTHK CAMOM >KMJIKOCTH, HU OT PACIOJIOKEHUS JAAaTYMKa B
pe3epByape, a TOJIBKO IIPONOPLUOHAIBHO COOTBETCTBYET YPOBHIO KUAKOCTH.

W3mepenune ypoBHsS HEYYBCTBUTEJIBHO K HAJIUIAHUIO TBEPABIX YaCTHIl B KMAKOCTH. OueHb
BaXXHO, YTOOBI MPOBOAUMOCTB Cpebl Obliia 0AHOPOAHOM. B mpotuBHOM ciydae R1 He Oyzner paBHO
R2, 1 370 NOBIMSIET HAa BBIXOAHOE HANIPSKCHHUE.

Ipeumymecrsa

JlaTuuk B OJHOCTEPKHEBOM BapHaHTE MOXKET MCIOJIb30BaTbCSl CBEpPXy M, IpHU
HEOOXO/JUMOCTH, CHU3Yy B METAJUIMYECKHX EMKOCTSX BBICOTOM 10 2 M. M3MeHeHus CBOMNCTB
U3MEPSAEMOM Ccpenbl, UCXOA W3 NPUHLUIA U3MEPEHUs, HE BIUAIOT HA WU3MEPSAEMBIM JaTUUKOM
YPOBEHb, TOI'/Ia KaK €MKOCTHBIE JAaTYMKH HEOOXOAUMO NepeHacTpauBaTh IIPU CMEHE Cpeabl, U3-3a
M3MEHSIOLIEHCS TUAIEKTPUYECKON MPOHUIIaeMOCTH. MUHUMAaNbHBIA KO3()(UIIMEHT TPOBOAUMOCTH
1 nCm/cM noKeH ObITh paBHOMEPHO pacipelesieH B cpese. M3MeHeHue MpoBOIMMOCTH TaKXKe He
BIMSET Ha MPUHLUUN u3MepeHus. [lpwinnanue mpoiykra B 00JacTH M3MEPHUTEIbHOIO CTEpPIXKHS,
KOTOpBIE BCET/la BBI3BIBAIOT MPOOJEMBI C €MKOCTHBIMU JIaTYMKAMH, HE HCKAXXaOT HU3MEPEHHOE
3HAa4YeHHE C MOMOILBI0 MOTEHIIMOMETPHUUECKOTO U3MEPUTENBHOrO MpHUOOpa, MOCKOJIBKY BO BpeMs
MU3MEPEHUS UMEET 3HaYEHUE TOJIBKO YPOBEHb, CYIIECTBYIOIINN B EMKOCTH

Henocrarku

B oaHOpoaHBIX cpenax yCTpOMCTBO pabOTaeT OTJIMYHO, HO KaK TOJBKO pacHpeieseHue
MIPOBOJIMMOCTH B Cpe€eé CTAaHOBHUTCSA KpailHE HEOJHOPOJHBIM, BO3HHMKAET OIIMOKAa H3MEpEHHS.
[ToBbllIEHNE TEMIIEPATYpPbl CAMOTO MU3MEPUTENBHOIO CTEP)KHS OKA3bIBAET OYEHb HE3HAYUTEIIBHOE
BIMSIHME H3-32 MPAaBUJIBHOTO BbIOOpa MaTepuana M, Kak IpaBHJIO, He3HauuTenbHo. Cruenyer
OTMETHUTB, YTO IIPOBOJUMOCTb CPEbl HE JOJDKHA OIIYCKAThCS HUXKE ONPEIEICHHOW IPOBOAUMOCTH.
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Unzm
2
P
=
4
“—
R1

R2

1 — I'ereparop nmepeMEeHHOTO TOKa

2 — DJICKTPONIPOBOISIINI pe3epByap C KUIKOCTHIO

3 — 30HI U3MEPUTENS YPOBHS

4 — V3mepsiemast )KUJIKOCTh

UnsM — BBIXOJIHOE HAIPsKEHUE U1 U3MEPEHUS

Pucynoxk 1 — IIpunimn paboThl TOTEHIIMOMETPUYECKOTO METOAa H3MEPEHUS

PaccmoTpeB mpeumyinecTBa W HEAOCTAaTKH TMOTEHIIMOMETPUYECKOTO JaT4MKa YPOBHS
KUJKOCTH MOKHO CJIeNaTh BBIBOJ, YTO JATYMKU TAKOro THMa OyAayT xopouio paboTaTh B cpene
napoBoro kotia. OIHUM U3 TaKuX JATYUKOB MOKET ObITh MOTEHIIMOMETPUYECKUN JAaTYUK YPOBHS
xugkoctd ¢upmbel Gems Sensors CT-1000. Ero TexHuueckwe XapaKTEpUCTUKH IPUBEICHBI B
TexHuueckoi nokymeHtauuu [11]. M3 gokymeHTauuu BUAHO, 4yTO paboyas TemrepaTypa MOXKET
nocturath 200°C, a paboyee naBiieHre MOXeT gocturaTth 150 6ap.

3akaouyenue. TouHble HM3MEpPEHHUs YPOBHS M 0O€30MaCHOCTh MApOBOTO KOTIA SBIISIFOTCS
aKkTyanpHOHM mnpoOnemoi. Beibop TexHonoruu u3MepeHusl YpOBHA, KOTOpash MOXKET 00€CledYHTb
HAJEKHOCTh M TOYHOCTh Ha KaXXIOM 3Tame paboThl KOTIA, MMEET MEPBOCTENEHHOE 3HAa4YCHHE.
[Tonumanue npuHLUINA PAaOOTHI U3MEPUTENBHOW TEXHUKU — O5TO MEPBBIA MIAr K MPHUHSITHIO
000CHOBAHHOTO PELICHHUS.

B cratee ObuM paccMOTPEHBI YETHIPE PACHPOCTPAHEHHBIX THUIOB JAaTUYUKOB H3MEpPEHUS
YPOBHSL JKUAKOCTHU, TPUTOAHBIX JJIs HCIOJB30BaHUS B TMApOBBIX KOJAX, OMpEeAeNeHbl HX
MperMyIlecTBa U HepocTaTKu. OnpeieneHbl BaKHbIE KPUTEPUU BBIOOPA, 10 KOTOPHIM HEOOXOIMMO
BBHIOMpATh JAaTYUK [UIsI TApoOBOrO0 KOTIA. BpiOpaH NOTEHIMOMETPUYECKHI JaTYMK YpPOBHS
KUJKOCTH, OCHOBAHHBIII Ha HOBOM MpuHIUINE paboTel. Ero TtexHuueckue XapakTepUCTUKU
MOAXOJIAT JJIs1 UCTIONB30BaHUS B TAPOBBIX KOTJIAX.

CnHCcoK HCI0IL30BAHHBIX HCTOYHHKOB

1. I/ICCJ'Ie,Z[OBaHI/Ie PBIHKaA HpI/I60p0B HU3MCPCHUS YPOBHA )KH,HKOCTCﬁ B TEXHOJOI'MYCCKUX
cocynax, EeMKOCTHOM 00OpYyJOBaHUH, TPYOOIIPOBOIaX U CHCTEM MOHUTOPHUHIA TPyOONPOBOJOB Ha
ux ocHose, 2014-2017 rr. MAPKETUHI'OBOE UCCJIEJJOBAHUE. [OnexTpoHHblii pecypc]. —
Pexum mocryma: URL. — https://www.megaresearch.ru/work_examples/issledovaniya/1080 (nara
obpamenus: 25.10.2021).
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«A3aMaTTBIK aBHALMS aKaJeMHUACHIHbIH 2KapbICh) KYPHAJIbIHBIH
aBTOpJapbiHa apHaaraH Epexesep

Maxananapowt 0aiiblHOA2aH Ke30e PeOaKuus MHCapuAlanvimea Oepemin mamepuanoapovt pacimoeyoe
memenoe KeimipinzeH epexycenep men mananmapovl 6AcUbLIbIKKA anyobl CYpaiiovl .

1. XapusimaHeIM VIIH YCHIHBUIATBIH MaKanajgap jkaHa, OyYpblH Oacka Oacma J>KoHE 3JICKTPOHIBIK
OachUIBIMIIAPBIHA JKapUsulaHOaraH 00Ny Kepek. MakanaHblH Ma3MYHBI TEMATHKAJBIK OArbIT OHE KYPHAJIBIH
FBUIBIMU JICHTEHiHEe, alfKbIHIAIFaH JKaHAIBIK TAHBITYIIBI OOJIBIN, aBHAIUS CaJTaChIHBIH FHUIBIMH KbI3METKEpIIEepi,
OKBITYIIBLJIAPHl MEH MaMaHIAapbIHBIH MYyZeiepiHe colikec 0oy kepek. Makananap Kas3ak, OpbIC, aFbUIIIBIH
TiJICPIHIE JKapUsIaHaIbl.

2. MakasiaHbIH KeJieMi: IOKTOpiiap MeH FhUIBIM KanauaarTapsl, Phd mokropnaps! yuin — A-4 xenemperi 10
OerteH (5 MBIH C€63); JOKTOPAHTTAP, MaTHCTPaHTTap YIIiH — A-4 kenemjeri 7 0erTeH (3 MbIH €03); OKBITYIIBLIAD,
FaJIbIM/Iap MEH MPaKTUKTep YUIiH A4 Kesemeri 7 OeTke JeHiH, kac FalnbIMIap MEH CTYJACHTTEp YIUiH A4 KeaeMaeri
7 Gerke aeitin Oomysl kepek. Matepuan 6ip unTepsai apajibikra 14 exmemuign WORD MaTiH penakTopbiMeH, Times
New Roman kapi0in KongaHsl, Tepiaren 6omy kepek. Kecrenep, nuarpamMmanap, cyperTep skoHe e3re rpaduKaibk
MaTepuanaap ak-kapa Hyckaga WORD (2003 xpuiFbl HyCKaJaH e€cKi OoiMaybl KepeK) MOTIHIIK PeAaKTOpAbIH
KypalJapbIMeH OpBIHIAQJIFaH, HeMece BEKTOpNbIK ka3y-chi3ynblH (Adobe Illustrator, Corel Draw)
OarmapraManapelHia SKOHE MIHAETTI TYpA€ 3JCKTPOHABIK PEAAKIMsIay MYMKIHAIT 0oy Kepek. I'paduxaibix
MaTepHaIap/blH KOHE KECTENep/iH MOTIHHIH INNHJE CiaTeMeNepi, PeTTIK CaHbl JKOHE aTaybl OOy Kepek. Op
KECTEeHIH acThIHAa MIHIETTI Typae JepeKke3re cinteme xkacananapl. Gopmynanap Mach Type GarmaprmamachiHia
Hemece MC Office kochIMITIaChIHIa Tepisiei )KoHe MaKaia O0ibI Oip CTHIIB/II YCTaHAIBI.

3. MakananblH OacklHa >KOFapeia conl skakta ©OO0XK KikTerim HMHIEKCI, OOBEKTIHIH CaHIBIK
unentudukaropsl (arbum. digital object identifier, keick. DOI), xepcerineni. bynan opi 6eTTiH oprackiHIa 6ac
opinTepMeH (kenbeyMeH) - MHUIMANAap (aThl, 9KECIHIH aThl HEMECE ©3iHiH, OKECiHiH, (aMIITUACHIHBIH OipiHII
opinTepi) JKoHE aBTOPIAPABIH (aMIIUSIIAPHI, Jaya3bIMbl, TOpEXKeci, COIaH KEHiH opTachlHIA Killli OpilTEepMEH -
KYMBIC OpBIHIAJIFaH YWBIMHBIH (YHBIMIApABIH) aTaybl, KOHE Kajachl, TOMEHJIE IoN CojJail opTacelHAa Oac
opinTepMeH (Kapayiay KapilnmeH) — MaKaJlaHbIH aTaybl.

4. Amnjartna >KyMBICTBIH MaKCaTbIH, 9JIiCi HeMece KYMBICTHI yKacay METOMIOJIOTHSACHIH, KbICKa HOTHXKEIEp/i,
HOTIKETIEPIi KONJAaHy AasChIH, KOPBITHIHABUIAPBIH afiKpIHIAY KepeK. AHIaTmaHslH KeneMmi 1/3 OerreH kem
0oyMaybl KepeK. AHJaTmanap MiHACTTI Typae Kaszak, OpbIC JKOHE aFbUINIBIH TULAEpe O0Nybl THIC. AHJATIaIaH
KEWiH KiJT ce3/ep aHaaTa TUTIH/E Killli 9piNTepMEH, YTip apKbLIbI 5 CO31ICH KeM 00JIMaybl KepeK.

5. Makayia MOTiHIHIH Tapaynapbl MiHAeTTi Typae cranaaprranrad "Kipicre", "Herisri Oemim",
"KopbIThIHABUTAD koHE ¥CBIHBICTAp" aTayjapblH KONJAHY apKbUIbI KYpbUIBIMIATYBl Kepek. Kaxker Oonran
KaFmaiaa TapayIslH KOCHIMINIA apHAYIIBL aTaydapsl KOCBUIAIbL.

6. MakanmanpiH CcoHbIHIA «llaiimanaHbUTFaH JepeKKe3IepmiH Ti3iMi»y Kenripiiedi (5 kem emec). Morinmeri
ClITEeMeIep - IapIibl XKaKmanapbHa. Jlepekkesnep MoTiHIIe ToieKco3 aty TopTiOiHae Kkepceriieni. MaTiHae oaeOneTTiH
Ti30eciHeH OapibIK IepeKKeszepre curtemenep 0omybl kepek. [lalinanansuran nepexkeszep Tizoeci ""bubmiorpadusuibik
xaz30a" MEMCT 7.1-2003 coiikec pacimenesi.

7. Maxkanara jxeke (aiinma aBTopiap Typasbl: CypeT jKoHe aKmapiap, MaKalaHBIH aTaysl, (paMIUTHSCHI, aThI
JKOHE OKECiHIH aThl (Ka3aK, OpbIC, aFBUIIIBIH TULAEPIC), FHUIBIMH IOPEKEC JKOHE aTarbl, KYMBIC OPHBIHBIH —
YHBIMHBIH MEKCH)KaHbI TONIBIK aTaybl, (HHICKCI Koca OeplIreH), Jlaya3bIMbl, KOHTAKTUII Telne(OHBI, SJIeKTPOHIBIK
MOITaHbIH MEKEHXalbl Koca Oepureni. KepceTinreH TamanTtapra caii KeIMEHTIH KoJpbkazbamap, pelaKiHsIMeH
KapacThIPbUIMAMIbI JkoHE KalTapbliaMaiipl. Makaia KaObuIIaHOAFaH JKaFaaiia, pelakius KaubIpyaplH cedenTepi
OOMBIHIIIA MIKIPTATIACTAPBI KYPriz0ey KYKBIFBIH ©31H]IC CAKTaANIBI.

8. Kepcerinren Tanamrapra CcoliKec KeJIMEHTIH KOJDKaz0aJapIbl peNakius KapaMaiabl JKoHE
Kaiitapmaiapl. Erep Makana xaOpuimaHOaca, pemakmmsi 6ac TapTy ceOenrepi OOWBIHINA MMIKipTamac Kyprizoey
KYKBIFBIH CaKTalIbl.

9. KaOpuimanraH Makananxap AaHTHUIUIATHATTHIK capanTaydaH, FRUIBIMH JKOHE o/le0W peJakuusiaynaH
eTell. PemaknusianraH Makaiga aBTOpFa JKeHJAEyre jkoHe Oypblmrama Korora skibepineni. XKaseim Oitipren
MaKaJlaHbl pe/IaKIIHsIFa Ki0epy Kepek.

10. Makanainap 3JIEKTPOHIBI JKOHE Oacrma HYCKaJIapbIH/1a — ITOLLTAJIBIK KIOepiTiM,
MbiHa e-mail-mepre: almamakeeva@mail.ru Hemece MbIHa MeKeHKaiira: AnMaTtel K., AXMeToBa - 44 Vi,
A3aMaTTBIK aBrallnis akaaeMuscel, 224 kao.

11.MakanaHblH Ma3MYHbBIHA aBTOP JKayaIlThl.
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IIpaBuJia 1y aBTOPOB
JKypHaIa «BecTHMK AkageMHH IpaskIaHCKO aBHALMN

Ilpu noozomoexke cmameil peoakyus npocum pyKo8oOOCHMEOBAMbCA HPUBEOECHHBIMU HUJICE
npagunamu u mMpeodoCaAHUAMU K OQOPMIEHUI0 MAMEPUATIO8, NPEOCHAGIAEMbIX 015 HYOIUKAUUU 6
JoHcypHane:

1. Ipemiaraemplie A MyOJUKAIIMKA CTAThU JOJDKHBI OBITHh HOBBIMH, HE OIyOJMKOBAaHHBIMU PaHEEe B
TOM JK€ BUJIC B APYTUX MEUYATHBIX U JICKTPOHHBIX M3nanusx. ColepkaHue CTaThH JOJKHO COOTBETCTBOBATh
TEMAaTUYECKUM HAIpPaBICHUSM M HAyYHOMY YPOBHIO JKypHaja, o0JiaJaTh ONpeNeleHHOW HOBHU3HOH W
MPEACTABIATh, MHTEPEC U HAYYHBIX PaOOTHHKOB, MPENOAaBaTeNel, CHEUAINCTOB B 00JACTH aBUAILWU.
CraTbu MyOIMKYIOTCS HA Ka3aXCKOM, PYCCKOM, aHTJIMHCKOM SI3bIKaX.

2. Pasmep crtaTh¥ He JO/DKEH MPEBBIIATH: JUIS JOKTOPOB M KaHAWAATOB Haykw, gokropoB Phd mo 10
crp. ¢opmara A4; JTOKTOpaHTOB, MAarucTpaHTOB 1O 7 crp. ¢gopmara A4.; mpenojaBaTenel, yYEHBIX W
MIPaKTHKOB JI0 7 cTp. opmata A4; MONOABIX YUEHBIX M CTYAEHTOB 110 7 cTp. hopmata A4. Matepuai A0KeH
ObITh HabpaH B TekcroBoM pemakrope WORD ¢ ncrons3oBanuem mpudra Times New Roman, 14 pasmepa
yepe3 oJuH nHTepBasl. CXeMbl, TpaMKH, JUarpaMMBbl, PUCYHKH U UHBIC TpapuuecKre MaTepuasibl MOT'YT ObITh
BBITIOJIHEHBI B YE€PHO-0€I0M BapHaHTe CpeicTBaMu TeKCToBOro peaakropa WORD (ue crapie Bepcuu 2003),
Wi B mporpamMax BektopHoi rpaduku (Adobe Illustrator, Corel Draw) u o00s3aTenbHO JOMYCKAThH
AJIEKTPOHHOE peAakTupoBaHue. [ paduyeckue Marepualbl U TAOIUIBI TOJKHBI COJIEPIKATh CCHUIKU B TEKCTE,
TIOPSIIKOBBIA HOMep W Ha3BaHue. [lom kakmod TaONmuIel 00s3aTENFHO MOMEMIASTCsl CChUIKA Ha WCTOYHHK.
dopmyibl Habuparotes B porpamme Mach Type i B npunoxernun MC Office u npuiepsKuBaroTCsi OHOTO
CTHJISl HA MPOTSDKEHUS BCEH CTaThu.

3. B Hawane craTthu BBepxy cieBa cienyerT ykaszaTh uHaekc YK, mmdposoit mmentudukatop
oobekTa (anri. digital object identifier, cokp. DOI). [lanee mo cepennHe CTpaHUIIBI IPOIUCHBIMH OyKBAMHU
(KypcuBOM) — WHHIHWAIBI M (aMHIUN aBTOPOB, JOJDKHOCTH, CTENEHb, 3aTEM II0 CEepearnHE CTPOYHBIMH
OykBaMH — Ha3BaHHE OpraHW3aIluu(¥Mii), B KOTOPOH BBIMTOJIHEHA paboTa M ropojl, HIKE TaKKe MOCEpeIuHe
3arJIaBHBIMHU OYKBaMU (ITOTY>KUPHBIM MIPUPTOM) — HA3BAHKUE CTATHH.

4, AgHOTanus NOJDKHA OTPakaTh IeNbh pabOThl, METOM WJIHW METOMOJIOTHIO IPOBEICHUS pPalOTHI,
KpaTKHe pe3yNbTaThl, 00IacTh MPUMEHEHHS pPe3yabTaTOB, BHIBOABI. PazMep aHHOTAIlMU NOJKEH OBITH He
MeHee 1/3 crp. HesaBucuMo OT s3bIka CTaThd O0s3aTENbHBI AHHOTAIMM HA Ka3aXxCKOM, PYCCKOM U
aHTIHiiCKOM si3pIKax. [locime aHHOTaMy TOMKHBI OBITh YKa3aHBI KITFOYEBHIE CIIOBA HA S3bIKE aHHOTAINH, HE
MeHee 5 CIIOB, CTPOYHBIMH OyKBaMH, depes 3aIsiTyo.

5. TekcT cratbu NOMKEH OBITh CTPYKTYPHUPOBAH C NMPHUMEHEHWEM CTaHIApTHBIX Ha3BaHUI pa3lelioB
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