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FAILURE PREDICTION OF LITHIUM-ION BATTERIES UNDER HIGH LOAD ON
BATTERY MONITORING SYSTEM CHARGE BOARDS IN UNMANNED AERIAL
VEHICLES

MMPOT'HO3UPOBAHUE BBIXOJIA W3 CTPOSA JUTHUA-UOHHBIX
AKKYMVYJIATOPOB IIPA BBICOKOM HATPY3KE HA ILTATAX 3APSIIKHA
CUCTEMbI MOHUTOPUHI'A AKKYMYJIATOPOB BECIINJIOTHBIX
JIETATEJIBHBIX AIIITAPATOB

YIKBIHICbI3 YIIIY AIINMTAPATTAPBIHBIH BATAPESIJTAPBIH BAKBLUIAY
JKYUECIHIH 3APSAATAY TAKTAJIAPBIHIA JKOFAPBI ’)KYKTEME KE3IH/IE
JUTUU-UOHABI AKKYMYJATOPJIAPABIH ICTEH HIBIFYBIH BOJIKAY

Abstract. Lithium-ion batteries have become an indispensable power source for unmanned
aerial vehicles and other portable electronic devices, electric vehicles, and stationary energy storage
systems. However, their performance and safety can be compromised under high load conditions,
which can lead to catastrophic failures, such as thermal runaway and fire. To prevent such incidents,
it is crucial to develop reliable methods for predicting the failures of lithium-ion batteries under high
load conditions. In this article, we will discuss the prediction of failures of lithium-ion batteries under
high load on the BMS (Battery Monitoring System) charge boards in unmanned aerial vehicles
(UAV).

Keywords: lithium-ion batteries, battery monitoring system, charge boards, performance,
safety, unmanned aerial vehicles (UAV).

AHHoTanus. JINTUHA-MOHHBIE aKKYMYJISTOPBI CTAIHA HE3aMEHUMBIM HCTOYHUKOM MTUTAHUS IS
OCCIMJIOTHBIX JICTATENFHBIX AaNMapaToB M JPYTrUX HOPTAaTHBHBIX JJIEKTPOHHBIX YCTPOICTB,
ANEKTPOMOOWIICH U CTAIMOHAPHBIX CHCTEM HAKOIUICHUs dHepruu. OIHAKO UX MPOU3BOAUTEILHOCTD
1 0Ee30MacHOCTh MOTYT OBITh CHMKEHBI B YCJIOBHUSX BBICOKOW HAarpy3KH, 4TO MOXKET IPHBECTH K
KaTacTpopHUUYECKUM OTKa3aM, TAKMM KakK MeperpeB u Bo3ropanue. J1jis mpenoTBpamieHust moo0HbIX
MHIIMACHTOB KpaiiHE Ba)XKHO pa3paboTaTh HaJEKHBIE METOIbI NMPOTHO3MPOBAHUS OTKA30B JIUTHM-
HOHHBIX aKKyMYJSTOPOB B YCIOBHSIX BBICOKOW Harpy3ku. B 3Toil cTatbe MbI 00CYyIHM
MPOTHO3UPOBAHNE OTKA30B JINTHH-MOHHBIX aKKyMYJSITOPOB IPU BBICOKOH Harpyske Ha 3apsaHbIe
wiatel BMS (Battery Monitoring System) B GecnimioTHbIX JieTaTenbHbIx annaparax (BILJIA).

KnioueBsbie cioBa: JIMTHI-MOHHBIE aKKyMYJISITOPBI, CHCTEMa MOHUTOPHHTA 3apsiia OaTape,

Sapﬂ)IHBIe I1J1aTHhI, HpOI/I3BOJII/ITe.]'H)HOCTB, 6630HaCHOCTB, 6eCHI/IJ'IOTHBIe JICTATCIIbHBIC annapaTLI
(BILIA).
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Annarna. JIUTUIA-HOHABI aKKyMyJSTOpJap VIOKBINICHI3 VINY amnmaparrapbl MeH 0acka
MOPTAaTUBTI AJIEKTPOHJIBI KYPBUIFbUIAP, 3JIEKTPOMOOUIIBACD KOHE CTAIMOHAPIIBIK HPHEPrUsl CaKTay
XKylenepi YIIiH TanTeIpMac KyaT Ke3iHe aifHamabl. Alaiia, oJapAblH OHIMILIITT MEH Kayilci3miri
JKOFapbl JKYKTeMe KarJailblHa TeMEeHeYl MYMKiH, Oyl KbI3bIIl KETY >KOHE OpT CHUSKTbI amarThl
aKaynapra okenyl MyMKiH. MyHaii OKuFanap/IbIH allJIbIH Ty YIIH )KOFaphl )KYKTEMe JKaFJalbIH 1A
JUTUNA-UOH/IBI OaTapesiap/IblH ICTEH MIBIFYBIH OOJDKAY/IBIH CEHIM/II 9MIICTEPIH jKacay 6Te MaHbI3/IbI.
byn wmakanaga 0613 YIIKBIIICHI3 YIIy amnmaparTapbiHaa (YIIKBIIICHI3 ymry ammaparrapsl)) BMS
(6arapesmapbl O6aKpUIay XKYHecl) 3apsATay TaKTajlapblHA XKOFAphl KYKTEME Ke31H/e JIUTUH-HOHIbI
Oarapesutap/blH ICTCH MIBIFYBIH 00JDKAY bl TATKBLIAHMBI3.

Tyiiin ce3xep: JUTHI-UOHIBI AKKYMYJISITOpiap, OarapesHbl OakpuUiay XKyHeci, 3apsaray
TaKTaJlapbl, OHIMIUTIK, Kayi[CI3/IiK, YIIKBIIICHI3 YIITY arnapaTTapsl (YIIKBIIICKI3 YTy anmnapaTrTapsl).

1. Introduction. Lithium-ion batteries are widely used in various applications due to their high
energy density, long cycle life, and low self-discharge rate. However, they are not immune to failures,
especially under high load conditions of UAV, which can cause thermal runaway and fire. To prevent
such incidents, it is important to develop accurate and reliable methods for predicting the failures of
lithium-ion batteries under high load conditions [1].

2. Failure mechanisms of lithium-ion batteries under high load conditions

Under high load conditions, lithium-ion batteries can experience various failure mechanisms,
such as:

- Lithium plating: When a lithium-ion battery is charged too quickly or discharged too quickly,
lithium ions may not be able to intercalate into the graphite anode fast enough, resulting in the
deposition of metallic lithium on the anode surface. This can lead to the formation of dendrites, which
can penetrate the separator and cause a short circuit [2,3].

- Thermal runaway: When a lithium-ion battery is subjected to high temperatures, the
electrolyte may decompose and release gases, which can increase the internal pressure of the battery.
If the pressure is not relieved, the battery may rupture or explode.

- Internal short circuit: When a lithium-ion battery is subjected to mechanical stress or thermal
stress, the electrodes may come into contact with each other, causing an internal short circuit. This
can lead to the generation of heat and gas, which can cause thermal runaway.

3. Statement of the security problem

BMS are very important for the safety and reliability of lithium batteries in UAV systems. They
monitor parameters such as temperature, voltage and current at the input current, helping to monitor
the operation of the lithium battery. For example, temperature is an important indicator because an
increase in temperature leads to destructive changes. BMS monitors the temperature, allowing you to
quickly respond to sudden changes. The location of the BMS board in a lithium-ion battery (flat
format for mobile devices) is shown in Figure 1 [4].

Li-Ion battery

BMS

Protective
cover

55
N

Contacts

Figure 1. Simplified strﬁcture df a Iithium-ionibattery
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Using a battery without BMS is very dangerous for lithium batteries. This can potentially lead
to exceeding the maximum permissible current and supply voltage or an inappropriate temperature
response, which will lead to the destruction of battery cells and may lead to fires or other safety
problems.

So, there are several factors that can lead to problems, such as overload, overexposure, poor
temperature control, etc. In recent years, the cases of explosions and fires of lithium batteries have
remained quite low. One of the most investigated cases is considered to have occurred in the United
States, an emergency failure of a lithium battery in civil UAV in March 2006. According to the US
government, between 2004 and 2014, there were about 17 total such accidents due to the fear of all
explosive lithium battery relationships [5].

In short, without a BMS board, a lithium battery will be very unreliable and risky for using in
UAV.

4. Battery Monitoring System (BMS) for predicting failures of lithium-ion batteries

A Battery Monitoring System (BMS) is a critical component of a lithium-ion battery pack,
which monitors the state of charge, state of health, and state of safety of the battery. A BMS typically
consists of a microcontroller, sensors, and communication interfaces. Many modern UAVSs are
connected to the BMS monitoring system and show the battery status. The microcontroller collects
data from the sensors, such as the voltage, current, temperature, and impedance of the battery, and
processes the data to estimate the state of charge, state of health, and state of safety of the battery.
The communication interfaces allow the BMS to communicate with the host system, such as an
electric vehicle or a stationary energy storage system.

To predict the failures of lithium-ion batteries under high load conditions, the BMS can use
various algorithms, such as:

- Coulomb counting: This algorithm estimates the state of charge of the battery by integrating
the current over time. However, this algorithm may not be accurate under high load conditions, as the
battery may experience voltage sag or polarization, which may affect the accuracy of the current
measurement.

- Model-based estimation: This algorithm uses a mathematical model of the battery to estimate
the state of charge, state of health, and state of safety of the battery. However, this algorithm requires
accurate knowledge of the battery model parameters, such as the diffusion coefficients, the reaction
rates, and the thermal properties, which may be difficult to obtain.

- Artificial neural networks: This algorithm uses a trained neural network to predict the state of
charge, state of health, and state of safety of the battery. The neural network is trained on a large
dataset of battery measurements under different conditions, such as temperature, current, and voltage.
The neural network can learn the complex relationships between the battery parameters and the failure
modes, and can predict the probability of failure under high load conditions [6].

The artificial neural network (ANN) algorithm is a type of machine learning algorithm that is
designed to mimic the behavior of the human brain. It consists of a network of interconnected nodes,
or neurons, that are organized into layers. The input layer receives data from the sensors on the battery
pack, while the output layer provides the predicted outcome of the algorithm. The hidden layers in
between the input and output layers perform complex computations to transform the input data into
meaningful output.

The performance of the ANN algorithm depends on the weights and biases assigned to each
neuron. These values are adjusted during the training phase of the algorithm, where the algorithm is
exposed to a large dataset of inputs and outputs. The weights and biases are adjusted to minimize the
difference between the predicted output of the algorithm and the actual output.

In the case of lithium-ion battery packs, the ANN algorithm can be trained to predict the
probability of failure under high load conditions. The input data can include information such as the
state of charge, state of health, and temperature of the battery pack. The output data can indicate the
probability of failure under high load conditions, such as thermal runaway or internal short circuits.
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The formula for the ANN algorithm can be expressed as follows:
y=f(w-x+b) (1)

where y is the predicted output, f is the activation function, w is the weight assigned to each neuron,
x is the input data, and b is the bias assigned to each neuron. The activation function is a non-linear
function that determines the output of each neuron based on the weighted sum of its inputs and biases
[7,8].

Note that this formula is a simplified representation of the ANN algorithm and does not capture
the complexity of the computations performed by the hidden layers.

5. Case study: Predicting failures of lithium-ion batteries under high load on the BMS
charge boards

To demonstrate the effectiveness of the BMS for predicting failures of lithium-ion batteries
under high load conditions, we conducted a case study on the BMS charge boards. The BMS charge
boards are responsible for charging the lithium-ion batteries in an electric vehicle or a stationary
energy storage system. The charge boards are subjected to high current and high temperature
conditions, which can accelerate the degradation of the batteries and increase the risk of failures.

We installed a BMS with an artificial neural network algorithm on the charge boards of a
lithium-ion battery pack. The BMS collected data from the battery pack, such as the voltage, current,
temperature, and impedance, and used the neural network to predict the probability of failure under
high load conditions. The neural network was trained on a dataset of battery measurements under
different charging rates, temperatures, and states of health.

We subjected the battery pack to various high load conditions, such as fast charging, fast
discharging, and high temperature cycling. We monitored the battery parameters and the predicted
probability of failure by the BMS. We found that the BMS was able to accurately predict the failures
of the battery pack under high load conditions, such as lithium plating, thermal runaway, and internal
short circuit. The BMS was able to provide early warning signals to the host system, which could
take corrective actions to prevent catastrophic failures.

The formula for calculating the capacity of lithium-ion batteries is simple - it depends on the
energy consumption and battery life. Usually, this formula is written as follows:

F=I-t (2)
where: F - battery capacity (mAh); I - current consumption (A); t - battery life (h). Or we can use the
capacity formula Ah:

t

F=l 3600 ®)
where: F - battery capacity (Ah); I - current consumption (A); t - battery life (sec).

At the same time, the C-rating function in lithium-ion batteries implies that the capacity that
can be obtained from a battery with a production number is equal to the c-rating of this battery
multiplied by the amount of current consumed during battery operation plus the percentage of current
loss caused by the temperature gradient. This is written as follows:

F =C,ng -(1+1-0,05-At) (4)

F =Ciaing - 1 (1+1-0,05-At)

where: c-rating - battery rating; | - current consumption; At - temperature gradient.

To integrate the calculations into the software, we will write the equation in the form of a neural
network. A simple neural network trained on this formula and can be used for other accumulators is
the following layer: an input layer, two layers of signal processing and an output layer. The input
layer is a set of two variables: volume and battery life. Then there are two layers of signal processing:
the first layer operates according to the formula 3 and the second layer operates according to the
formula 4. Finally, the output layer will have the value of a given c-rating battery.

To implement a simple neural network for learning on the battery formula and can be used for
other batteries in Python, we will need to import the specified libraries for working with neural
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networks: [tensorflow, keras, numpy, scipy]. Next, we will need to define a model that includes an
input layer, two signal processing layers and an output layer, and compile this model for training.
Then we now can train and test the model using the model.fit () class [9].

Then the code for our neural network in Python will look like this (Figure 2):

tensorflow tf
tensorflow.keras layers
# Input and output layer
inputs = layers.Input (shape=(2,))
outputs = layers.Dense(l) (inputs
# Creating a model with two hidden

AYELS

% = layers.Dense (10, activation= 1"} (inputs)
x = layers.Dense (20, activation='r (=)
outputs = layers.Dense(l, activation="linear') (x

# Compiling the model

model = tf.keras.Model (inputs=inputs, outputs=outputs
model.compiler (optimizer=tf.keras.optimizers.Adam(0.05),
loss='me squared erxor')

# Trai ':g_the model

model.fit (X _train, y_train, epochs=25

# Testing the model

model.evaluate (¥_test, y test)

Since the formula calculating the c-rating lithium-ion batteries : F = c-rati

ng x I x (1 + 0.05 x at), it obvious that this system the unknown number the c
-rating. at here repre ts a change the temperature gradient. And here's what this
formula looks like in TensorFlow, Keras, NumPy and SciPy:

# Initialize ths modsl usin g

the model = keras layer architecture.Sequential ([

# Input layer with two wvariables: battery capacity and operating time

keras.Input (shape=(2,)),

# The first signal processing laye
keras.layers.Dense (16, activatio
# The second signal processing lay
)

keras.layers.Dense (16, activation='sigmoid'),

# The output layer will provide a c-rating of the battery
keras.layers.Dense (1)

1

# Compile and train the model

model ., compile (

optimizer="adam",

loss='mse',

mecrics=['accuracy']

)

model.fit (X train, y_train, Epucns=30ﬂ

Figure 2. Sample code with an optimization algorithm for calculating lithium-ion batteries

formula F=I1 x t / 3600

e formula F = c-rating x I x (1 4+ 0.05 x At

Such a neural network can be useful for calculating the c-rating for various batteries without
having to calculate the formula manually. It may also be needed to calculate the c-rating for batteries
whose capacity and operating time depend on temperature. This model can be used to calculate the
available battery capacity depending on its workflow, or also to calculate the additional capacity that
can be obtained by changing the workflow.

Moreover, for specific mathematical and other applied tasks, there is a formula for converting
neurons in a lithium-ion battery control system and depends on the specific context and what is meant
by "converting neurons", which will complement our neural network.

If by "neuron conversion™ we mean the process of converting electrical signals from neurons in
a battery management system into digital signals that can be processed by a microcontroller or other
digital device, then the formula will include the use of an analog-to-digital converter (ADC).

The formula for converting an analog signal from neurons into a digital signal using an ADC is
as follows:

DV = (ﬂj MDV (5)
MAV

where DV — digital value; AV — analog value; MAV — maximum analog value; MDV — maximum
digital value.

"Analog value" is the voltage level of the neural signal, "Maximum analog value" is the
maximum voltage level that the ADC can measure and "Maximum digital value™ is the maximum
number of digital bits that the ADC can output [10].
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Conclusion

In conclusion, the prediction of failures of lithium-ion batteries under high load on the BMS
charge boards is crucial for ensuring the safety and performance of lithium-ion battery in UAV
systems. The BMS can use various algorithms, such as Coulomb counting, model-based estimation,
and artificial neural networks, to predict the failures of the battery packs under high load conditions.
The artificial neural network algorithm has shown promising results in predicting the probability of
failure under high load conditions. The BMS can provide early warning signals to the host system,
which can take corrective actions to prevent catastrophic failures.
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DEVELOPMENT AND MODERNIZATION PRINCIPLES OF AIRCRAFT DIGITAL
GROUND/AIR COMMUNICATIONS ARCHITECTURE

ITPUHIUIIBI PASPABOTKH U MOAEPHU3ATIMA APXUTEKTYPBI
OUP®POBOU HAZEMHO-BO3AYIIHOU CBA3U CAMOJIETOB

OYE KEMEJEPIHIH CAHJIBIK )KEP-OVE BANJIAHBICBIHBIH
APXUTEKTYPACBKIH O3IPJEY )KOHE KAHFBIPTY MTPUHIIAIITEPI

Abstract. In this paper are analyses the types and development principles of aircraft air/ground
communication architecture, which is used for acquiring, conditioning and processing all required aircraft
parameters, collected from the aircraft and data, receives on low and high speed ARINC 429 buses. The paper
also considers the possibility of receiving and sending data via ARINC 618 buses.

On the example of modern aircraft such as the Boeing 777 and Boeing 787, the functionality of
air/ground communication, built on the basis of a data communication management system (DCMS) and the
principles of modernizing the airborne radio communication system, are investigated.

This paper also explores the capabilities of the Data Communications Management System (DCMS)
system architecture and interfaces for interfacing with other existing aircraft systems to send reports/queries
on the uplink or downlink.

Keywords: Aircraft, datalink, communication, interface, uplink request, downlink request.

AHHoOTanus. B 3Toli crarhe aHANM3HPYIOTCS TUIBI U MPHUHIMIBI APXUTEKTYPBI BO3IYIIHO-Ha3eMHOM
CBSI3M CaMoJieTa, KOTopasi UCIIONIb3yeTcs it cOopa 1 00pabOTKH BCeX HEOOXOAMMBIX MapaMeTPOB CaMOJIeTa,
COOpaHHBIX C caMoJIeTa U JaHHbBIX, TOTYYSHHBIX TI0 HU3KOCKOPOCTHBIM U BEICOKOCKOPOCTHBIM IiHaM ARINC
429 nanseix. B paboTe Takke pacMaTpuUBarOTCS BO3MOXKHOCTH TIPHEMa M OTIIPABJICHHS TAHHBIX MO IIHHAM
ARINC 618.

Ha npumepe coBpeMeHHbIX camosieToB Tria Boeing 777 u Boeing 787 uccienyrorcst GyHKIMOHATbHBIC
BO3MOKHOCTH BO3IYIIHOI/HA3€MHOW CBSI3M, IOCTPOCHHOH Ha OCHOBE CHCTEMBI YIPABICHUS Iepenaydeii
nauubix (DCMS-Data communication management System) i IpUHITAITBEI MOJAEPHU3AINE CHCTEMbI OOPTOBOI
PaanOCBS3H.

B nmanHO#t paboTe nccnenyroTes Takke BO3MOKHOCTH CUCTEMHOMN apXUTEKTYPbl CUCTEMbI YIPABICHUS
nepenauei nanHbix (DCMS) n nHTEpdeiicoB, 00eCIeUNBAIOIINX B3aHMOCBS3b C IPYTUMHU CYILIECTBYIOIINMH
cUCTeMaMH Ha BO3IYNIHBIX CyJaxX JJIsi OTIPAaBKH OTYETOB/3allPOCOB 10 BOCXOJSIICH JMHWUU CBS3U HIIH
HUCXO/ISIIIEH JTMHAYU CBS3H.

Kirouesbie ciioBa: Camorner, KaHajl iepeiaun JaHHBIX, CBsI3b, HHTep(eiic, 3anpoc BOCXOASIIEH THHUN
CBSI3H, 3aIIPOC HUCXOSIICH JTMHUN CBSI3H.

Anpaarna. byn makanana ymaxkTas JKUHaJIFaH OapiiblK KQKETT1 YIIaK apaMeTpiiepiH KoHe TOMEH KoHe
xorapbl KbUAaMabIKTEl ARINC 429 nepexrep aBTOOyCTaphl apKbUIbl aJIBIHFaH JAEPEKTEPIli JKUHAY KOHE
OHJICY VIIIH TalJlaNaHbUIaTBIH dye KEMECiHiH oye-kKep OaillaHbIChl apXWUTEKTYypachlHBIH Typiepi MeH
npuHOUNTepi TasaaHaael. Karas consiMer katap ARINC 618 muHmaps! apKbUibl IepeKTepl KaOblIaay jKoHE
Ki0epy MYMKIHJIITiH KapacThIPaIbl.

Boeing 777 xone Boeing 787 cusAKTHI 3aMaHayM YIIAKTapIblH MbICAJIbIHIA MAIIMETTEpAl Oackapy
xkyieci (DCMS-Data koMMyHHKAIMSICBHIH Oackapy JKyHeci) jKoHe ayeleri paauo0ailyiaHbICThl KAHFBIPTY
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KarugaTTapbl HETi3iHAE KYpacTBIPBUIFAH aye/’ep YcTi OailaHbICHIHBIH (YHKIMOHAIABIFEL. JKyHeci
3epTTEIE/II.

By s)xymBIc COHBIMEH Katap nepekTep OaitanbIChiH Oackapy xyitecinig (DCMS) apxuTekTypachiHBIH
MYMKIHIIKTEpiH JKOHE JKOFaphl HeMmece TOMEH cinreMe OOWBIHIIA ecemTepii/cypaynapipl kidepy yIIiH
yIakTarbel 0acka 0ap xyienepMeH e3apa JKYMBIC icTeyre apHajFaH nHTepdercTepal 3epTTeii.

Tyiiin ce3nep: Ymak, nepexkrep cinremeci, Oaitnansic, mHTEpQEC, KOFaphl CUITEME Cypaybl, TOMEH
ciiareMe cypaysl.

Introduction: As aircraft began to be equipped with digital avionics in the 1970’s, a system
was developed to exchange air-ground data messages between aircraft and airline operations centers.

It was initially used to report aircraft movement, then to allow on-board systems, pilots and
cabin crew to communicate with the airlines’ ground systems, and now, with the Air Traffic Control
(ATC) centers.

The current datalink environment consists of VHF, HF and Satellite packet-mode data services
and Gate-link.

The datalink service providers provide mobile wireless data communications to aircraft around
the world. It is partitioned into VHF and HF (depends on provider and a/c type), which aircraft may
access in more than160 countries and SATELLITE, which provides worldwide coverage through
Inmarsat’s or Iridium geosynchronous satellites [1].

Nowadays, through datalink functions possible the transfer of flight plan and maintenance data
between the airplane and the ground service providers (GSP).

In this article is shown the architecture of digital air/ground communications in other words the
data communication management system based on the aircrafts B787 and B777 [2-5].

The purpose of this article is to define the functionality capabilities of air/ground
communications based on the data communication management system (DCMS) that is used on
modern B777 or B787 aircraft.

The Data Communication Management System (DCMS) is an integrated system that provides
data link message exchanges with the ground ACARS station, using VHF (including VDL Mode 2
when suitable ground stations are available), HF data link and SATCOM media.

As shown in below Figure 1, the communication management system architecture includes the
following components: Satellite Data Unit, VHF Transceivers, Radio Tuning Panel, Maintenance
Access Terminal, Flight Compartment Printer, AIMS Cabinet, Display Select Panel, MFD, CDU,
Data communication management function (DCMF) and Flight deck communication function
(FDCF).

The data communication management system (DCMS) controls analog and digital data
communication in many different formats. The DCMS is an integrated system that provides data link
message, exchanges with the ground ACARS station, using VHF (including VDL Mode 2 when
suitable ground stations are available), HF data link and SATCOM media [6-9].

The DCMS divides operation into these two functions:

a. Data communication management function (DCMF)

b. Flight deck communication function (FDCF).
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Figure 1. Architecture of data communication management system (DCMFS).

1. The DCMF controls the aircraft communications addressing and reporting system (ACARS)
interface with:

a. The flight deck printer

b. The avionics local area network (AVLAN)

2. The flight deck communication function (FDCF) displays show on a multifunction display
(MFD). The FDCF receives messages from the airline ground station and sends them to the primary
display system (PDS) to show on the MFD. The flight crew can also send messages to the airline
ground station.

3. The satellite communications (SATCOM) system uses ground stations and satellites to
transmit and receive data and voice messages. SATCOM gives higher quality data and voice message
signals for passengers and crew for longer distances than VHF/HF communication systems.

4. The very high frequency (VHF) communication system permits voice and data
communication over line-of-sight distances. It permits communication between airplanes or between
ground stations and airplanes.

5. The radio tuning panel (RTP) selects the modes of operation, and selects the active and
standby frequencies for each communication radio.

The datalink subfunction connects to these components of other systems:

- The satellite communications (SATCOM)

- VHF communication transceivers

- Radio tuning panels (RTPs).

The DCMF uses the data key line to do a key of the VHF communication transceiver. When
the DCMF does a key of the transceiver, the DCMF sends the downlink message to the VHF
communication transceiver [10].

The DCMF uses the voice/data select to set the VHF communication transceiver to the data
signal mode. At power-up the DCMF sets the center VHF communication transceiver to the data
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signal mode. If the center VHF communication transceiver has a failure, then it chooses the SATCOM
for data transmissions.

If SATCOM has a failure, the DCMF selects the right VHF communication transceiver for data
transmissions since there are installed 3 e.a VHF Transceivers.

6. The AVLAN is also known as the PlaneNet sub-function that controls the data exchange
between the DCMF and the components on the AVLAN.

The DCMF supplies the protocols and controls data for ACARS datalink subfunction and
avionics local area network.

The datalink subfunction controls the transfer of flight plan and maintenance data between the
airplane and the ground service provider (GSP).

The PlaneNet interface subfunction that shown in Figure 1 controls the data exchange between
the DCMF and the components on the AVLAN.

7. The AVLAN includes these components:

- Maintenance access terminal (MAT)

- Laptop maintenance access terminal (LMAT).

8. The airplane information management system (AIMS) cabinet collects and calculates large
quantities of data. The AIMS use this data for different integrated avionics systems and MAT, LMAT
IS necessary for connection to AIMS cabinets [11].

9. The printer can print an 8.5-inch page. The printer resolution is 300 dots per inch. You can
load a full paper roll of 125 linear feet into the printer. The printer uses the U.S. standard 8.5-inch
roll or the A4 European Air standard paper.

The print driver subfunction controls all print requests for the DCMS. This subfunction sends
data from the DCMS to the flight compartment printer and sends print job status and fault data back
to the DCMS.

The Flight deck communication function (FDCF) provides the interface between the flight crew
and the DCMS (Figure 2). These components that shown in Figure 1 are used to make inputs to the
FDCF:

- Display select panel (DSP)

- Multi-function display (MFD)

- Control display units (CDU)

- Cursor control devices (CCD)

- Accept/reject/cancel switches.

10. The Display select panel (DSP) controls which display unit shows the Multi-function
display (MFD).

The DSP is also used to select the Flight deck communication function (FDCF) main menu
display.

11. The CDUs are used to enter text into the FDCF displays.

After text and/or numerics have been entered in the CDU scratch pad, the Cursor control devices
(CCD) select switch is used to enter it to the FDCF display.

12. The Cursor control devices (CCD) are also used to set menu items, buttons, and text boxes
on the FDCF displays.

13. The accept/reject/cancel switches are used to accept, reject, or cancel datalink messages
that are displayed on the FDCF displays.

14. Via the Flight deck communication function (FDCF) Menu’s the Crew can send the
following requests and downlink reports through the multi-function displays (MFD) as shown in
Figure 2:

1. Altitude request - The flight crew can make altitude requests.

2. Route request - The flight crew can make route requests.

3. Speed request - The flight crew can make speed requests.

4. Clearance Request Display - The flight crew can request clearances.
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5. When Can We Expect Display - The flight crew can request schedule information about
altitude, speed and route changes.

6. Voice Contact Request Display - The flight crew can request voice contact with the ATC.

7. Logon/Status Display - The flight crew uses to connect to the ATC.

8. Emergency Report Display - The flight crew can report an emergency.

9. ATC Requested Reports - The ATC can request reports from the flight crew.

10. Position Report Display - The flight crew can report position information.

11. Free Text Message Display - The flight crew can use this display to make free text
messages and send them to the ATC.

ATC FLIGHT COMPANY

L o
REVIEW MANAGER NEW MESSAGES

FDCF MAIN MENU

FLIGHT
_‘ INFORMATION COMPANY
REVIEW MANAGER NEW MESSAGES
ATC

ALTITUDE WHEN CAN WE  EMERGENCY
REQUEST EXPECT REPORT

ROUTE VOICE CONTACT ATC REQUESTED
REQUEST REQUEST REPORTS

SPEED POSITION
REQUEST LOGON / STATUS pepoRT

CLEARANCE FREE TEXT
REQUEST MESSAGE

ATC MENU DISPLAY

Figure 2. Flight deck communication function (FDCF) MFD ATC MENU.

Moreover, the crew can send additional information to the airline and the following downlink
requests through the multi-function displays (MFD) COMPANY menu as shown in Figure 3.
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Figure 3. Flight deck communication function (FDCF) MFD COMPANY MENU.

1. Delay Reports - The flight crew uses the delay reports to tell the airline of a departure,
takeoff or enroute delay.

2. Diversion Display - The flight crew uses the diversion report display to tell the airline the
ETA at the diversion destination.

3. Estimated Time of Arrival Report Display - The flight crew uses the estimated time of
arrival display to tell the airline the planned ETA at the destination airport.

4. Flight Times Display - The flight crew uses the flight times display to show the OUT, OFF,
ON, and IN times. This shows the fuel on board and boarded fuel for the current and previous flights

5. Departure Report Display - The flight crew uses the departure report display to send
information that shows on the flight times display and additional information that relates to a
departure.

6. Position Report Display - The flight crew uses the position report display to send this
information:

Position information
Current position
Flight level

Next position

7. Arrival Report Display - The flight crew uses the arrival report display to send information
that shows on the flight times display and additional information that relates to an arrival.

8. Weather Requests Display - The flight crew uses the weather request display to request
weather information from the airline host or ground service provider.

9. Maintenance Report Display - The flight crew uses the maintenance report display to enter
codes and/or free text about maintenance problems for transmissions to the ground.

10. Situation Display - The flight crew uses the situation display to tell the ground station of
an emergency situation.

In order to activate datalink function airline should consider an agreement with datalink service
provider (DSP) most known DSP’s are ARINC and SITA in order to run the datalink communication
will be required some software’s [10].

The software’s should be uploaded to the airplane information management system (AIMS)
cabinet and depends on airline requirement the software can be customized as per airline requirements
or uploaded default software that will specify the downlink reports related to the aircrafts systems.

In addition, in order to set up ground infrastructure the airlines should procure the ground
servers in order to be able to accept downlink reports or free text messages, it can be cloud server or
physical hardware servers [11].

©)
@)
©)
@)
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By taking into account all above mentioned we can say that nowadays the availability of
datalink communication is very important for the airlines to monitor and control their fleet by
receiving of necessary information related to Maintenance condition, Planning purposes and
reliability reports that allow to take preventive action to keep the fleet in airworthiness condition.

Methods of research and analysis.

The research has been done based on following manuals:

1. Training Manual for B777 Ref: COM-20F2-1799528

2. Application requirements document for ACMS Ref: ARD-COL00530PRTR

3. Datalink User Manual SITA Ref: 02/VL.UG-ACS-001(1)

4. Operational use of datalink Ref: STL 945.3173/04

Analysis of results of investigations and experimental simulation.

Data link services provide communications that are intended to support more efficient air traffic
management and increase airspace capacity. In addition, in airspace where procedural separation is
being applied, the data link services improve communications, surveillance and route conformance
monitoring to support operational capabilities.

Datalink communication improves communication capabilities by reducing voice channel
congestion and enabling the use of transmission related to automation [1,7-9].

Conclusion. The results of the conducted studies showed that depending on the specific
implementation of Data communication management system (DCMS), other advantages associated
with DCMS include [10,11]:

a) Providing Data communication management function (DCMF) in airspace where it was
notpreviously available.

b) Allowing the flight crew to print messages.

c) Allowing messages to be stored and reviewed as needed.

d) Reducing flight crew-input errors by allowing the loading of information from specific
uplink messages, such as route clearances or frequency change instructions, into other aircraft
systems, such as the FMS or radios.

e) Allowing the flight crew to request complex route clearances, which the controller can
respond to without having to manually enter a long string of coordinates.

f) Reducing flight crew workload by supporting automatically transmitted reports when a
specific event occurs, such as crossing a waypoint and the loading of clearance information directly
into the flight management system.

g) Reducing controller workload by providing automatic flight plan updates when specific
downlink messages (and responses to some uplink messages) are received.
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UCCJEJOBAHMUE IBUKEHWUSA CAMOJIETA C HOMOIIIBIO OCHOBHOHN
IIVTATBI YIIPABJIEHUSA

HEI'T3T'T BACKAPY TAKTACBHI APKbLJIbI YIHAKTBIH
KO3T'AJIBICBIH 3EPTTEY

INVESTIGATION OF AIRCRAFT MOVEMENT USING THE MAIN
CONTROL BOARD

AHHOTanus. B cocTaBe MHOTUX crienUaTu3UPOBAHHBIX AHATOTOBBIX BEIYMCIUTEIbHBIX MALIMH
(CABM), npeaHa3HauyeHHBIX UIsI UMUTAIIMM U MOJEIMPOBAHUS TOJIETa CAMOJIETOB, UMEETCS Pl
JIEKTPOMEXaHUYECKUX OJIOKOB M CUCTEM (MHTETPUPYIOLINX, TO3ULIMOHHBIX, IPUOOPHBIX CIAEASLINX
CHCTEM | JIp.), COOCTBEHHBIC YaCTOTHI KOJEOAHUH KOTOPBIX JOJDKHBI OBITh, 10 KpalHEH mepe, Ha
HOPSAOK BBIIIE YACTOTHI M3MEHEHHUS BOCIPOMU3BOAMMBIX HMH IEPEMEHHBIX BEJIMYUH C IIEJIbI0
MOBBILIEHUS TOYHOCTH MOZeNIMpoBanus. B cBa3u ¢ atum npu npoektupoanuu CABM Heob6xoaumo
3HaTh JMHAMUYECKHE XapaKTePUCTUKU OO0BEKTa, Ha OCHOBE KOTOPBIX pPa3pabaThIBaIOTCS
TEXHUYECKHE YCIIOBUS 1a U3TOTOBJICHUE yKa3aHHBIX OJ0KOB. B 1aHHOM cTaThe U3naraercst METOuKa
MIOJTyYeHUs AMHAMHUYECKUX XApaKTEPUCTHK CaMOJIETa C IOMOIIbI0O OCHOBHOW IUIAThl YIpPaBJICHUS
(OIT1Y).

KiroueBbie ci1oBa: IBI)KEHHE CaMOJIETA, IMHAMUYECKUE XAPAKTEPUCTUKH, OCHOBHAs IUIaTa
yIpaBieHUs, TOYHOCTh MOJIEITMPOBAHMUS.

Angarna. ¥Iakrap[elH YIIYBIH UMHTAIUSUIayFa JKOHE MOJENbJEYre apHaliFaH KOINTercH
MaMaHJaHJBIPbIIFAH aHAJOITHIK ecentey MamuHanapelHblH (CABM) KkypambiHza OipkaTtap
AJIEKTPOMEXAHUKANBIK OJIOKTap MEH KyHenep (MHTerpajjay, MO3WIUsUIAy, aCHaNThIK Oaxpiiay
KyHenepi xkoHe T. 6.) Oap, onapaAbIH TepOeTiCTepiHiH ©31HAIK XKHUUTIKTEPl, KeM JereH1e, )KOFapbluIaTy
MakcaThIH/1a OJlap IIbIFapaThiH alfHbIMANbI IIaMalapAblH ©3repy >KULIIFHEH KOFapbl 00Jybl KepeK
Mozenbaey nongiri. Oceiran OaitnaneicTel, COBM-HBI k00anay ke3iHae 0ObeKTIHIH JUHAMHKAIBIK
cunarraMaiapblH OUly Ka)KeT, oJlap/IblH HeTri3iHAe aTajlfaH OJOKTapIpl JalblHIayFa apHaJIFaH
TEeXHUKAJIBIK LIapTTap >kacaynaabl. byn makanaga Herisri 6ackapy TaktacbiHblH (OI1Y) kemerimen
YIIAKTHIH JHHAMUKAIBIK CHITATTaMaIapbIiH ally 9/IicTeMeci KOPCETIreH.

Tyiiin ce3nep: YIIaKThIH KO3FAIbICHl, JHHAMHUKAIBIK OHIMJLUIIK, HETi3ri backapy Takrachl,
MOJICJIBJICY JTQIIIITI.

Abstract. As part of many specialized analog computers (SAVM) designed to simulate and
simulate the flight of aircraft, there are a number of electromechanical units and systems (integrating,
positional, instrument tracking systems, etc.), whose natural frequencies of oscillation should be at
least an order of magnitude higher than the frequency of change of the variables reproduced by them
in order to increase accuracy of modeling. In this regard, when designing a joint venture, it is
necessary to know the dynamic characteristics of the object, on the basis of which the technical
conditions for the manufacture of these blocks are developed. This article describes a technique for
obtaining the dynamic characteristics of the aircraft using the main control board (OPU).
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BBenenue. CymHOCTh mpeyiaraéMoil METOIMKH CBOJUTCS K HCCIEJOBAHHMIO YPaBHEHUH
JBUKEHMSI CaMOJIeTa IIPU pa3IMUHBIX pexumax nosiera [1].

W3BecTHO, YTO OMHAMHMKa HPOJOIBHOTO M OOKOBOTO JIBM)KEHHSI CaMOJIETa MOJXKET OBITh
paccMoTpeHa paszaenbHo. IIpu 3ToM 00BEKT uccIeqoBaHHs IPEACTABISIETCS B BUAE JBYX
HE3aBHCUMBIX IMHAMHYECKHX CHCTEM, KOTOpble B OONIEM BHJIE OINHUCHIBAIOTCS CIICAYIOUIMMHU
cucreMamu JuQQepeHInaIbHbIX YPpaBHEHUH]:

Toraa ypaBHeHHS IPOIOIBHOTO ABMYKSHUS CaMOJIeTa 3aIUILIEM B BUJIE:

da
g ke (8, +A8, )+ K, cosvV+i,0, +C,
do do
dtz = —KZla—E—Kzz(l—Kzs (3, + A8, ) — Ky, +C, 1)
dv
ot = K30,
Jlanee ykaxeM ypaBHEHUS] OOKOBOTO JIBUKEHHUS CaMOJIETa:
d )
d—f = —ay,f + 0,0, + 0y, cosvsiny —ay, (8, + A5, )
dwx
. —0pyB — Oy, ®, — Oy, — 0y (8, + A8, ) — 01,5 (8, +AS,)
(2)
doy
T = =03 — 03 ®, — 0330, — 0y, (8n + ASH)
dy
E =, —CosYtgvo,

IJI€ @ — YTOJl aTakW; V — YTroJI TaHTaXka; Wy, Wy; W, — IPOEKIHU BEKTOPA yIIOBOK CKOPOCTH Ha
CBSI3aHHBIE OCH KOOPJIMHAT CaAMOJIeTa; O — YT0Jl OTKJIOHEHHsI pYJIsl BEICOTHI; Ads — mpupalieHue; B
— YTOJI CKOJIBKEHHS camoIieTa; O, — YToJI OTKJIOHEHHs pyJieil HampaBieHus; Ad, — TmpuparieHme
Ou; 05, — YTOJI OTKJIOHEHHUS 3JIEpOHOB; AJ, - IpHpalleHue d,; Y — ycoi kpeHa camonera; Ci, Cz, —
MIOCTOSTHHBIE BEJTMYNHBI.

OcHoBHas 3ajaua MCCIIEOBAHUS 3aKII0Uanach B onpeneneHuu peakiuu cucreM (1) u (2) Ha
HEKOTOpbIE THITOBBIE BO3MYIIeHHS. [Ipr 7TOM UMenock B BUAY, 4T0 K03(pPHUIIMEHTHI ypaBHEHUN STHX
CHCTEM 3aBHUCSAT OT KMHEMATHYECKHX W KOHCTPYKTHBHBIX MapamerpoB camounera (ckopoctu V(t),
BeicoThl H(t), Beca G(t) u ap.) u sBnstroTcst PyHKIMSIMHU BpemenH [2,3].

[TockonbKy HMcclenoBaHUe ypaBHEHHMH C MepeMEeHHBIMU Ko3(duImeHTaMu sBIISETCS OYEHb
CIIO)KHOM 3ajiadeif, ObI HCIOJIb30BAH METOJ «3aMOpPaKUBAHUSA» KOIPPHUIMEHTOB, COTJIacHO
KOTOPOMY BBIOMPAIOTCS] HECKOJIBKO XapaKTEPHBIX TOUYEK HA TPACKTOPUU HEBO3MYIIIEHHOTO I0JIeTa, B
Kax 101 u3 KoTopsix mapametpsl V(t), G(t) u ap. uMeroT mocTosIHHBIC 3HaUeHHs. B pe3ynbTare BMecTo
CHCTEM ypaBHEHUH ¢ EepPEMEHHBIM K0d()(HUIIMEHTaMU UMEEM CHUCTEMBI YPABHEHUH C MOCTOSHHBIMHU
KOd(QPUIHEHTAMH, YTO CUUTACTCS JOITYCTUMBIM TSI IPUOIMKEHHOTO ONMCAHMSI THHAMHKH T10JIeTa
camosieTa. B KadecTBe THIIOBOrO BO3MYILIEHHS OBUIO BBIOPAaHO OIHOMNOJSPHOE TPEYroJIbHOE
BO3JICUCTBHUE C aMIUIUTYAOH 1, 2, 3 rpagyca u JIUTETLHOCTRIO Momyneproaa 3 cex [4].

OCOOEHHOCTH METOJMKU peIleHUs] IOCTABICHHOM 3aaydl pacCMOTpUM Ha MpUMepe
uccienoBanus cucteMsl (1) MpoaoJbHOTO ABMKEHUs camosieTa. OCHOBHOE COJIep:KaHKe UCCIIeI0Ba-
HUI CBOAMJIOCH K MHOTOKPAaTHOMY PEIICHUIO YKa3aHHOM cucteMsl. [Ipu sToM ObuM BBIOpaHBI TPU
peKrMa, COOTBETCTBYIOIIME TPEM TOYKAaM TPACKTOPHM TOJETa M H3ydanach peakius KaXkKIoro
BapHaHTa CUCTEMbl YPaBHEHUH Ha BO3MYIIAIOIIEe BO3JCHCTBUE C TpeMsl pa3IUYHbIMU 3HAYCHUSIMU
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AMIUTATYIBI.
Bcero, Takum 00pa3om, 17151 Ka)x10ro BUJa ABMKEHUs ObLIO MpoBeaeHo 9 ucnbitanuil. Kpome
TOTO, VISl JBYX PEXHMOB TMoOJIeTa ObUIM MPOBEJEHBI HCCIEIOBAHUS JIMHEAPU30BAHHBIX CHUCTEM
MPOIOIFHOTO M OOKOBOT'O IBIKCHUM NP TEX K€ 3HAYCHUSIX aMILTUTY 1B BO3MYIIIEHUs [5,6].
Hckomble nepemeHHsie o, V, W, U Ap., 0003HAYCHHBIC X, U UX MAIIMHHBbIC 3KBUBaICHTHI Uy
CBSI3aHBI MEKIY OO0 COOTHOLICHHEM:
X; :Mxi'Uxi (3)
rae MX — macmrabubie K03 GUITHEHTEL.
st cuctemsl (1) umeem:
a=MU_ 5 =MU_;v=MU ;o =M_U_; @
C = MCUcl ,C, = MCUC2 ;cosv=M_ U ..
[ToaroroBka 3a1a4ul OCYIECTBIISLIACH IPU YCIOBUHM pabOThI MOJIENU B peajlbHOM BPEMEHH, T. €.
t=tuM,=1

Ilycth cucrema ypaBHeHuu (1) 1s1 OTHOTO U3 PEKUMOB I0JIETa HEKOTOPOI'O CaMoJIeTa UMEET

BUJI;
d_(x =-0,0160 — 0,0014(66 + A, ) +0,0125cos v+5, +0,022
dt :
do da
dtZ =-0, 0366E —0,00570 -0, 004(6“ + A3, ) +0,610_ +0,045 (5)
dv
- = 0‘)2
dt

Havansnsle ycnosus:
a(0) = v(0) = +72pao;d,(0) = —4epao;

do do, v dv o 3
G O=" 0= )=, 0)=0
AS,(0)=0

[Ipenensr m3mMeHeHus epeMeHHbIX: — 3 Tpan <a <; + 8 rpax, 8 =+ 10 rpan, v= + 40 rpag,
wz==*0,61/cex = 34,4 rpan/cex; 0<cosv <I; Ad, =*5 rpan.
[ToncraBus (4) u (5), moslyduM MalIMHHYIO CUCTEMY YPaBHEHUI:

M M
4, =—M“O,016U(x ~—20,0014(U, +U,, )+MO,0125UCOSV+¢5U(D + Mcuq
dr . M, Y M, M,
M
dUo, __ M, 0,0366dU“ _M, 0,0057U, - —>-0,004(U, +U,, ) - Mo, 0,6lUo, + M U
dt Ma, dt Mo, Mo, ’ " Mo, Mo,
dUv _ Mo, Uo,
dt My

(6)

B pesynbrare aHanmuza 3HaueHUM KO3()PUIMEHTOB M B IensAX oOecredyeHus: HeoOXoIuMOon

TOYHOCTH HM3MEPEHUN OKa3zajoch Haubosiee 1e1eco00pa3HbIM MPOU3BOINUTH BHIOOP MacIITaOHBIX
K03 puIMeHToB 1o hopmyIe:

x| max
X ‘Uxi

[ToxcraBnss B (4) MAKCHMAITbHBIC YUCIICHHBIC 3HAUCHUS TICPEMEHHBIX, IMEEM B COOTBETCTBUU
¢ (7) mpu Uximax = 100 B:

M (7)

max
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M. = amax _ 8epao 0,08 epao
U,max 100e 8
M, = Cosvmax _ 1 =0'01l
U,., max 100e 8
)
M, = max 10epao _ O,lepad
© U; max  100e 8
M, - Cmax 0,022 _ 01000221
U.max 100s 6
Mo, = ®, max _ 34,42pao — 0,344 epao
Uw, max 100e 8 @®)
My = Ymax 402pao ~0.4 epao
U, max  100s 8

Torna mammHHas cucteMa ypaBHEHMM NpuMeT BHUJ (C LEIbI0 HOpPMAJIM3alMM 3HAYCHUH
KO3 (PHUIIMEHTOB BCE WICHBI IEPBOTO M BTOPOTO YPAaBHEHUI CHCTEMBI yMHOKEHBI Ha 10):

109Y. =-0,16U, -0,017(U, +U,; )+250U, +2,75U
d,c ¢ ¢ z
du, du
10— =-0,073—=-0,0114U, -0,01(U, +U,; )-0,61-10U, +0,55U
de de ‘ . : 2
du, _Uo,
dt
)
MamuHHbIE 3HaYeHUS BO3MYIIAIOLIUX BO3ACHCTBUMN:
Uy, =20 _ 53p"‘)a =506 (11)
Ms, 014
6

CHATHe pelleHus 33Jayd MPOU3BOJIWIOCH B TEUEHUE HWHTEpBajia HaOmoneHus 7-15 cex,
Ha4YMHAasi C MOMEHTA BKITFOUCHUS TeHepaTopa BO3MYILCHHUH (JUTMTENbHOCTh BKIFOUeHus 3 cek) [7-10].

3nauenus uccieayemoix nepeMeHHbIX (Ua, Uwz, Uy) peructprupoBaiucs mpu 3aiaHHH Ka10T0
13 MPOTrpaMMHBIX BO3MYIIEHUH C MOMOIIbBIO HUIeH(oBoro ocuusuiorpada ¢ 3amuchio Iporecca Ha
CBETOUYBCTBHUTEIbHYIO OyMmMary MM C IMOMOIIbIO CTPEIOYHOro Hpubopa. AHamu3 MOJYyYEHHBIX
PEe3yJIbTaTOB MCCIIEA0BAaHUS TO3BOJIUI YCTAHOBUTD CIIEIYIOIIEE:

1. IlepexonmHelii mpouecC B CUCTEME MPOJOJIBHOIO" JIBMJKEHUS CaMOJIETA SBISIETCS
YCTOMYMBBIM U HOCUT allePUOINYECKUN XapaKTep.

2. MakcumalbHble OTKJIOHEHMS NEPEMEHHBIX IOYTH JIMHEHHO 3aBUCAT OT aMIUIUTY/bI
BO3MYILAIOIIETO BO3JIEHCTBUS, @ BPEeMsl JIOCTH)KEHHS MaKCHUMAaJlbHOTO OTKJIOHEHMsI KaKo-110o
IIEPEMEH HOM OAMHAKOBO IIPH Pa3IMUYHbIX aMIUIUTY1aX BO3MYILICHHUS.

Ha ocHoBanum myHKTOB 1 M 2 MOKHO YTBEp)KIaTh, YTO CHUCTEMa IMPOJOJIBHOTO JIBUYKEHUS
camMoJeTa IpH 3aJaHHBIX BO3MYILIEHHSX MOXKET paccMaTpUBaTbCs Kak JIMHEHHas W Uil €€
HCCIIEIOBaHMS MOT'YT OBITh UCIOJIb30BaHbl aHAIUTUYECKUE METObI, H3JI0KEHHbIE, HalpuMep, B [3].

Yactora cBOOOAHBIX KOJEOAHUI KOPOTKONEPHOAWYECKOTO JIBHXKEHHS OIpENeseTcss I0

dbopmyre:
O = /0, + 0,0y, (12)

rac KOS(I)(I)I/ILII/ICHTBI 11, K12, 042 3aBUCAT OT KWHEMATUYECKUX U KOHCTPYKTHBHBIX ITapaMETPOB
caMoJieTa.
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[TonkopeHHOe BBIpaKeHUE 3aBUCUMOCTH (12) sBIsIeTCS CIOKHOW (YHKIMEH BBICOTHI U
ckopoctu mojera. Kak mokazano B (4), MOJB3ysSCh 3HAYEHUSAMH JOIMYCTUMBIX PEKHUMOB, MOXKHO
BBIOpATh ANl TOUYEK IS MOMCKA KPUTHUYECKOTO PEXKUMa, KOTOPOMY COOTBETCTBYET MaKCHMAaIIbHAs
yacToTa CBOOOJHBIX KoseOanmii. OmpeneneHUe YacTOThl CBOOOAHBIX KoJeOaHHMM OOKOBOTO
JBUKCHHSI CaMOJIeTa MMPOU3BOIUTCS AaHAIOTUYHBIM CIIOCOOOM C MCTIOIh30BAHUEM OCHOBHOMW TUTATHI
ympasienus [11-13].

3akarouenne. Halinennele MaxkcHMaidbHBIE 3HAYE€HHS YacTOT CBOOOIHBIX KOJIEOAHMIt
MPOJIOIFHOTO U OOKOBOTO JBMKEHHUSI CaMOJIeTa MOTYT OBITh HMCIIOJb30BAaHBI MIPH MPOCKTHPOBAHUH
WHEPIIMOHHBIX OJIOKOB C MTOMOIIHI0 OCHOBHOM IIJIATHI YITPABICHHUS.
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TEHAEHINU UBMEHEHUSA COCTABA ABUAIIMOHHBIX MATEPUAJIOB
ABHUAIUAJIBIK MATEPUAJIIAP KYPAMBIHBIH O3I'EPY YPAICTEPI
TRENDS IN THE COMPOSITION OF AVIATION MATERIALS

AnHoranusi. VMccnenoBanue mOCBAIIEHO 0030py HCTOPUU HMCIOJIB30BAHMS aBUAIMOHHBIX
MaTepHualioB U UX MPOU3BOJCTBY. B x071€ pabOThI MPUMEHSETCS XPOHOJIOTU3M, TUBEPCUOHHBIN aHATTN3
158 CTaTI/ICTI/ILICCKI/Iﬁ aHaJINn3. HPGIIMGTOM HUCCIICOOBAHUA SBJISIFOTCSI aABUAIIMOHHBIC MaTepI/IaJ'IBI.
3amaueil vccienoBaHUs SIBIETCS NPUBJICUYEHHWE BHUMAHMS HAYyYHOTO COOOIIECTBA K CTarHaluu B
pa3BI/ITI/II/I ABUAITNUOHHOI'O MaTepI/IaJIOBeI[eHI/Iﬂ 10 HpI/IHIII/IHy HpOI/I3BOI[CTBa MaTepI/IaJIOB.

KutroueBble ciioBa: MaTepraioBeicHIEe, aBHAITMOHHBIC MaTePHaIbl, KOMIIO3UTHBIE MaTEPHAIIHI,
MIPOM3BOJICTBO MaTepHUAJIOB, aHAJIU3 MaTEPHAIIOB.

Anaarna. 3epTTey aBUAIUSUIBIK MarTepHalapibl IMMaiJalaHy TapHXbHA JKOHE OJIAPIBIH
eHJIpiciHe mionmy jkacaiabl. JKyMmbic OapbIChIHIA XPOHOJIOTHS, IMBEPCHUSIIBIK Talldy JKOHE
CTaTUCTUKAJIBIK Tal/1ay KOJMIAHBUIAIBL. 3ePTTEy MoHI aBHALMSIIBIK MaTepuaiiap OOJbI TaObUIaIbI.
3epTTeyaiH MiHAETI MaTepuaniapibl OHIIpYy NPUHIUIT OOWBIHILIA aBUAIMSUIBIK MaTepHANTaHy
JaMYBIH/IaFbl TOKBIPAyFa FRUTBIMU KOFaMIACTHIKTHIH HAa3apbIH ayjiapy OOJBIT TaObUIA b

Tyiiin ce3aep: MaTepuanTaHy, aBHAMSUIBIK MaTepHaniap, KOMIO3UTTTIK MaTepuasaap,
MaTepuaap eHIIpici, MaTepuaaap/bl Tajay.

Abstract. The study is devoted to an overview of the history of the use of aviation materials
and their production. In the course of the work, chronology, sabotage analysis and statistical analysis
are used. The subject of the study is aviation materials. The objective of the research is to attract the
attention of the scientific community to the stagnation in the development of aviation materials
science based on the principle of materials production.

Keywords: materials science, aviation materials, composite materials, materials production,
materials analysis.

BBenenue. AKTyanbHOCTh JAaHHOM CTAaTbU CBsi3aHAa C MOTPEOHOCTHIO aHAIN3Aa W3MEHEHUS
COCTaBa AaBMALMOHHBIX MarepuayioB. JlaHHBIA aHaAIU3 JOJDKEH CTaThb HAYaJbHOW TOYKOM IS
ONpPENCIICHUS TCHICHIIUU Pa3BUTHS ABUALIMOHHBIX MAaTEPUAJIOB.

HoBuzHa paboThl 3akirouaeTcss B TNPUMEHEHUM COIMOCTABICHHS AKCTPAMONALUU U
XpOHOJNIOTH3aluA. TakuM 00pa3oM MOKHO JOCTUTHYTH CHHEpPTHH, KOTOopas OymeT crmocoOHa
MPEeIOCTaBUTh JOCTATOYHO TOYHOE MPOTHO3MPOBAHME B 00TACTH pPAa3BUTHUS aBHALIMOHHOTO
MaTepuaIoBEICHHUS.

llenp HamucaHus JaHHOW CTaTbU — MPUBJICUCHHE BHUMAHUS K TpobiaemMe 3acTosi B o0nacTu
BHEIPEHUS HOBBIX MaTE€PUAIOB HEMOCPEICTBEHHO B KOHCTPYKIIMIO BO3AYIIHOTO CY/IHA.

JIns MOCTHKEHUS e BBIIAEIUM CIEAYIOLIME 3a1a4uu:

1) U3JI0KUTH B XPOHOJIOTHIECKOM TIOPSIIKE IPUMEHEHNE aBHAIIMOHHBIX MaTePUAJIOB,;
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2) mapajuleIbHO  M3JIOKEHHIO MaTepHajoB OOBSICHUTh TEXHOJOTHMH, NPUMEHSEMBIC B
MIPOM3BOACTBE MaTepUasoB U AeTalei;

3) IPOU3BECTH MPOTHO3 MPOU3BOJICTBA MATEPUAIIOB U 3JIEMEHTOB KOHCTPYKIIUU BO3AYIIHOTO
Cy/IHA C YYETOM CYILIECTBYIOIINX TEXHOJIOTUH.

C y4eToMm BBILLIEONMCAHHOTO IPUCTYIIHUM K [10CJIE0BATEIBHOMY M3JI0)KEHHIO OCHOBHBIX 3TAIlOB
MIPOM3BOACTBA JIETATEIbHBIX AIAPATOB.

Metoabl. Haunem paccmarpuBaTh aBHaLMOHHBbIE Marepuanbl. OIHUMH M3 HEPBBIX
aBUAIIMOHHBIX MaTEpHUaJIOB SBISIOTCS MaTepyarble TKaHU, KOTOpPhIE MPUMEHSUINCh B KOHCTPYKIIUU
BO3/IYIIHOTO [I1apa U AUPHKadist. TeXHomorus mpou3BOACTBA CBOAMIACH K 00pabOTKe XJI0MIKa, IIeJIKa
WM OBeubell mepcTu. TkaHb MPOU3BOAMIIACH IIPU MTOMOIIIM TKAIIKUX CTaHKOB. EcTecTBEeHHO KauecTBO
TaKUX MaTepUajIoB OCTABIISAET JKEJIATh JYUIIETO C yYETOM JMHAMUKH COBPEMEHHBIX 110J1€TOB. OTHAKO
YUUTHIBasl IUHAMUKY TOJETOB TOTO BPEMEHH, HAarpy3KH Ha HECYIIYI0 KOHCTPYKIIMIO MOJHOCTBHIO
KOMIIEHCUPYIOTCS 3JIEMEHTAMHU KOHCTPYKLUU.

CyTb TEXHOJOTHH 3aKJII0YallaCh B TOM, YTO OOJbBIIOE KOJHMYECTBO BOJIOKOH CKPYYHMBajIOCh
MEXy cOO0M B HUTH, a 1ajiee HUTH MEePeIIeTaINCh MEXKy COO0M B TKAHEBOE MOJIOTHO. TexHomorus
MPOCTa, HO B TOXKE BPEMSI ABIISIETCS MPENEIbHO CIOXKHOM, TaK KaK OT COCTOSHUSI BOJIOKHA 3aBUCENIO
KaueCTBO HMTEW, a OT KauecTBa HUTEW 3aBHCENO0 KauecTBO TKaHW. IIpu 3TOM 31eMEHTHI MOJIOTHA
CIIMBAIIUCh MEXKAY CO00M M MPUKPEIUISIINCH KOP3UHE, B KOTOPOH pa3MeIIaguch JIOAU U MOJIC3HBIN
rpy3. Mcnonp30BaHuEe TaKMX MaTepuUajioB SIBISUIOCH HE HAAEKHBIM, TaK Kak MaTepuajbl UMeENu
HU3KYI0O BBIHOCIMBOCTb, HHM3KYIO MPOYHOCTH W TPAKTUYECKU KaXAbId TOJET coBepliayics Ha
IpeJlebHBIX Harpy3Kax JjIs TKaHeBoro marepuaina [1].

Ha crnenyromem atame crana mpuUMEHSThCS ApeBecuHa. [Ipu 3TOM HOMEHSUICS TPUHIIUIL
CO3/1aHus MOIbEMHOM cuilbl. [lepelis HemocpencTBEHHO K MaTepuaty, HEOOX0AUMO OTMETUTh (aKT
TOT0, YTO JApPEBECHHA IMPOU3BOJUTCS HEMOCPEACTBEHHO W3 pacTylmux JAepeBbeB. llosTomMy Bce
CBOMCTBa Marepuaa MpenonpeeneHsl BUIoM aepeBa. OMHUM U3 Hauboliee MOAXOASIINX JIEPEBbEB
sBisieTcs 0anb3a. [Ipu mpou3BoaCcTBE BBIpYyOAETCs IECHOM YYacTOK, a MOTOM IPOU3BOAUTCS PACIIIII
CTBOJIa Ha JOCKHU ¥ Opychs. [Tocne pacnuia OpychsaM U TIOCKaM IPHUIAETCSI COOTBETCTBYIOMIAs (hopma.
Jlis TOBBIIIEHHUS] YCTOMYMBOCTH Marepualia K BIHSHUIO TOTOJHBIX YCJIOBUW M 3alllUTHI OT
BpEIUTENICH, IEMEHTHl KOHCTPYKIIMM U3 JiepeBa o0padaThIBaIUCh CHEIUATLHBIMU XUMHYECKUMU
BEIIIECTBAMH, CIIOCOOCTBYIOIIUX YIYUIIEHUIO Ka4eCTB JpeBecuHbl. OHAKO MEePHO UCIIOIb30BAHUS
JPEBECHUHBI B aBUALIMU HE TaK BEJIHK, I0ATOMY IEPENHIEM K pACCMOTPEHHIO CIIEAYIOLIEr0 MaTepuania.
JlpeBecuHa siBisieTcs: 60siee HaJIe)KHOM YeM TKaHb, HO IIpeZie MPOYHOCTH Bee ene [2]

Crnenyromum 3TanoM B 00JacTH aBMALIMOHHOTO MaTE€pUAIOBEACHMS SIBISIETCS MPUMEHEHUE
QJIFOMUHUEBBIX CIUIaBOB. [IpH 3TOM JUIs pa3InYHbIX JIEMEHTOB KOHCTPYKIIMH IPUMEHSIOTCS pa3Hble
cruiaB. Ilpu 3TOM ecTh cmiaBbl ¢ THUTaHOM, BOJb(ppamMoM U BaHaaueM. CrjiaBbl MPUMEHSIOTCS
MIOBCEMECTHO B KOHCTPYKLMHM BO3AYIIHOTO cyiHa. Metamn 100bIBaeTCs M3 pyabl U IpU MOMOIIU
muThs. [Ipon3BoscTBO neTanei 11 KOHCTPYKIIMU BO3AYITHOTO CyIHA TaK)Ke MIPOU3BOAUTCS JIUTHEM.
[Tpu momoIM AUTHS MOXXHO NMPOU3BOIUTH JETAIHN CIOKHBIX (OPM, OHAKO HEJOCTATKOM SIBIISIETCS
HU3KHUI ypOBEHb MPOYHOCTH. Takke AeTald MOTYT ObITh MPOU3BEACHBI MPU MOMOILIU IITAMIIOBKH.
IIpouHocTh neTaneil Ha MOPSAOK BBIIIE, YEM NP UCIOIb30BAaHUM JIUThs, HO TAaKXKe YBEIUYMBAETCS
Macca, a CJI0KHOCTbh (JOpPMbI JE€Talli OTPaHUYMBAETCS BO3MOKHOCTHIO MPSIMOIMHEWMHOTO CHIIOBOTO
Bo37clcTBY. Mcronbp30BaHnEe allOMUHMSA B KOHCTPYKIIMM BO3IYIIHBIX CYIOB BCE €LIE aKTYyaJbHO.
OnHaKo 1071 aTIOMUHMS B KOHCTPYKIIMH BO3IYILIHOTO Cy/lIHA CTana yMeHblarhes. [Ipuunnoit atomy
CTaJl CIEeNYIOIMH 3Tal B aBUAIIMIOHHOM MaTepuasioBeieHuH [3].

B coBpemMeHHOM aBHallMOHHOM MaTepUaIOBEACHUH CTAITU HIUPOKO IPUMEHSTHCSI KOMIIO3UTHbBIE
Marepuajbl Ha OCHOBE yriiepona. BojokHa yriepona BBITATUBAIOTCS B JAJUHHBIE HUTH, Jlajee OHU
OKYTBIBAIOT BHICOKOIIPOUHBIE MPOBOJIOKH IMPOYHOTO MeTalia. TakuM oOpa3oM MOsBISETCS MaTepra
OTHOCAIIMICA K THUIy YDIEpPOA-METaul. YIIepon sBiserca (GopMupyromeld marpuied, a MeTaul
SBJIIETCS apMUPYIOIIUM 3anoiHuteneM. OTHUM U3 TaKuX MaTepuajoB sBIseTcs kapOoraHuym. B
3TOM Marepuaje IpUMEHSIOTCS yriepoa U TUTaH. Eciu BMecTo MeTania MCHoib30BaTh B Ka4eCcTBE
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3aI0JHUTENST TAKXKE YIIEPOZ, TO IIOJNYyYHUTCS KOMIIO3UTHBIA Marepuaj THUIA YIIEPOA-yIIEpPOL.
Marepuan HasbpiBaeTcsi kapOoH. Emie oIHUM NONYISApHBIM MaTepuajioM SBISETCA MaTrepuall,
OCHOBaHHBIN Ha YINIEPOE, HO 3aIIOJIHUTENEM SABIIACTCI KpEMHUEBOE CTeKI0. Ilomyyaemslii Mmarepuai
OTHOCHTCS K IPYIIIE CTEKIOTEKCTOIMUTOB.

[lo 3HaueHWs NaHHBIX IapaMETPOB IPOU3BOAMTCS BBIOOP MATEPHUATIOB JJs MPOU3BOJCTBA
BO3JYILIHBIX CYIOB.

Tabimua 1 — I[TnotHOCTE MaTepuaiioB [4]

Marepuan [lnoTHOCTB
[TapanrtoTHBIN MIEIK 35 r/m?
banbza 160 r/m?
AmoMuHuEBHIH crias J[16 2780 r/m?
Kap6on mrerennem 12K 600 r/m?

[11OTHOCTH MaTepHajoB SIBISETCS BaKHBIM (DAaKTOPOM, KOTOPBIA TIO3BOJISIET ONPEACIHTH
CTENEeHb COOCTBEHHON Harpy3ku KOHCTPYKIMHM Ha CHJIOBBIC 3JIEMEHTHI, HE TOBOPS yXE O TOM, 4TO
IPABUTALMOHHBIE CWJIBI SIBJISIIOTCS OJHOM U3 YEThIPEX OCHOBHBIX CHJI, ACMCTBYIOIIHUX HA BO31YIIHOE
CYZIHO BO BpeMs IosieTa. bosee Toro couetanre MEHbIIEH MacChl IIPU BBICOKOM IPOYHOCTH SIBIISETCS
OTJIMYHBIM KaYECTBOM MaTepHaia. Yke MpH COBMEIICHUH JIBYX ITapaMeTPOB BO3ZHUKAET NOTPEOHOCTh
B KOMILJIEKCHOM ouieHke. Ho mpexe, 4eM NpUCcTynuTh K KOMIUIEKCHOM OLIEHKE, IPUBEIEM TaOIHIly
CO 3HAYEHUAMM [1APAMETPOB IPOYHOCTH, MPUCYLIUX KaXKIAOMYy paccMarpuBaeMoMy Marepuaiy. B
JAHHOM CJlydae ueM OoJIbllle 3HaueHHe, TeM OoJiee MO3UTUBHAS JUHAMUKA.

Tabauna 2 — IIpoyHocth MaTepuasos [5

Marepuan IIpounocTs
ITapamroTHbIN LIETK 2 klla
bann3a 19,6 MIla
ANIOMUHHEBBIN CILJIaB 392,38 MIla
Kap6on mierennem 12K STTIa

Kak BuIHO u3 nuarpammsl, IJIOTHOCTh AIFOMUHUEBOTO CIUIABA B HECKOJIBKO pa3 MPEBBIIIACT
Omkaiiiero KOHKypeHTa, KapOoH. YIIepoaHblil KOMIO3UTHBIA MaTepuall NpeAcTaBiIseT OOJbIIyIO
MIEPCIIEKTUBY B 00J1acTH MarepuanoBeaeHus. [1o mociaeHuM cooOIeHUSIM BBICOKHUI CIIPOC MOSIBUIICS
Ha INPOM3BOACTBO JIBYXMEPHOIO YIIIEPOAHOIO Marepuaia. /[jas mpous3BOACTBa HOBOIO Marepuaa
HCMOJB3YIOT yIiiepoa. JIByXMepHbIN yriepoaHbId MaTtepuai ¢ MOJIYIPOBOAHUKOBBIMUA CBOMCTBAMH,
KOTOPBIH MOJIb3YeTCsl BHICOKUM CIIPOCOM SIBJIsieTCs TpadeH, HO IPU YBEIMYEHUN Pa3MePOB MOJIEKYJIbI
MOSIBJIIETCS. HOBBIA Marepuan — OU(EHUICHOBAs CETh.
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Pucynoxk 3. Ctpykrypa Monekyisl rpadena [6]
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Pucynok 4 — Crpykrypa 6udenunenoBoii cetu [7]

B ornmume ot rpadenHa, MMEIOMET0 OTHOPOAHYIO CTPYKTYpY, OudeHmneHoBas ceTb UMeEeT
CTPYKTYPY, COCTOSIIYIO U3 MOJIEKYJI, UMEIOLIMX KPUCTAIIINYECKYIO CTPYKTYpY Mcnomnb3ys pyHKIUIO
00pabOTKM CTAaTUCTHYECKUX JAHHBIX MPH MOMOIIM MOJMHOMHHAJIBHBIX BBIPAKEHUH MPOU3BEIEM
aHaJIM3 MaTeMaTU4ecKoi (PyHKLHUU U TOCTPOUM IpaduK.
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Pucynok 3. I'paduk momMHOMUHATBEHOW (PYHKIIMU U CTAaTUCTHUECKHUE JaHHBIS

Kak BunmHO 13 rpaduka GyHKIHS MOIMHOMA TPETHETO MOPSAKA IMEET OTIIMYHBIC 3HAYCHHUS OT
CTaTUCTUYECKUX JTaHHBIX. Pa3HUIlA 3aMeTHA TP BBHIYMCICHUH BTOPOTO 3HA4YCHHs B PYHKIHUU U HA
rpaduxke.

B HacTosmIMii MOMEHT TPOU3BECTH MPOTHO3UPOBAHUE 3aBUCUMOCTH MTPOYHOCTH OT IIOTHOCTH
MEXIy pPa3sHOTHUITHBIMH MaTephajlaMi HEBO3MOXXHO B pPaMKaX paccMaTpuBaeMoOro MeToia |
npemiokKeHHol  BbIOOpku. Tak kak 3afada TPOTHO3UPOBAHUS TMEPEXOAUT B pa3psin
MHOTOKPHUTEPHAILHOH, TO COOTBETCTBEHHO CTOUT OTMETHUTh BO3MOXXHOCTh TIPOHM3BOJCTBA
MIPOTHO3UPOBAHMS KAaTeTOPUHM OAHOTHITHBIX MAaTEPHUANIOB, MO KIIFOYEBBIM MMOKA3ATENSM MPU PABHBIX
YCIIOBHSIX W 3apaHee ONpE/ICICHHBIX OrpaHWYeHMsIX. Tak Kak JaHHas 3aja4a HE OTHOCUTCS K
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MIPOU3BOJMMOMY HCCIIEIOBAHUIO B TIOJTHOM Mepe, TO OIpEesIuM JIUIIb OOIIYI0 TEHACHIINIO, KOTOpast
HeceT B ce0e MO3UTUBHYIO JUHAMUKY, @ UMEHHO, YMEHBIICHHE INIOTHOCTH MaTepuaia U yBeJlndeHHe
IIPOYHOCTH.

Pesyabrarbl. [locie mpoBeneHuss KpaTkoro MCClEAOBaHUS ObUIM TOJIYYEHBI CIEAYIOLIUE
pe3ybTaThl:

1) ObLIM BBIZCTCHBI JBa HAUOOJIEE BaXKHBIX MapaMeTpa MaTepHasioB;

2) ObuTM Ompe/eicHbl 4 OCHOBHBIX KaT€ropuM MaTepHaja, KOTOpbIe IPUMEHSIINCh B
BO3AyXoIulaBaHuu. K HHUM OTHOCSATCS: Marepuarble TKaHU, APEBECHHA, METAJIbl YIIIEPOIHbIC
KOMITO3UTHBIE MaTepHUaIbl;

3) mpencTaBuTeNh KaXKIOH KaTerOpuHM Marephaia OTHOCHTCS HENOCPEACTBEHHO K CErMEHTY
aBUALMOHHBIX MaTEpUAJIOB U SBJISIFOTCS JIYUIIMMH 110 YKa3aHHBIM KJIIOUEBBIM IapaMeTpam;

4) Obl1a BbIBEJICHA MaTeMaTHIeCKasl MOJMHOMUHAIbHAS QyHKIKs BHa [ 8]:

f(x) = apx® + azx? + ax + a4 (1)

B nanHOW ¢yHKIMH B KauecTBE apryMeHTa pacCMaTpUBaeTCs IUIOTHOCTh Marepuaiia, B
KadyecTBe (PYHKIIMU paccCMaTpuBaETCsl MPOUYHOCTh MaTepUana.

3axuouenue. [1o pe3ynbpraramM, MOJIy4eHHBIM B XOJI€ UCCIIEIOBAHUS, MOXKHO 3aKJIIOYUTH UYTO B
HaCTosIIee BpeMs 3HAYUTENIbHAsA YacTh MAarepHalioB, MPUMEHSIEMbIX B KOHCTPYKIIMH JIETATEIbHBIX
anmnaparoB SIBIISIFOTCS. KOMIIO3UTHBIMH Ha OCHOBE. [lojisi MpUMEHEHHsS KOMIIO3UTOB Ha OCHOBE
yriepona npesbicuia 50%.

B Hacrosimiee BpeMs M3-3a TOro, YTO aBUALMOHHBIE MaTEpHAIbl MOCTENIEHHO MPUBOAATCS K
JIBYyM OCHOBHBIM KaTe€rOpHs: METaJllbl U HEe MeTajUlbl. B KauecTBe MeTallJIOB BHICTYMAIOT CILIABbBI
AITIOMHUHHUS. A B Kau€CTBE HEMETAJUIOB BBICTYIAIOT yIJIEPOJHBIE KOMIIO3UTHBIE MaTrepuaibl. JlanHoe
HCCIIEIOBAaHUE MOXKET CITY)KHTh OCHOBAaHUEM JJIs IPOBE/ICHUS UCCIIeOBaHMsI B 001aCTH ONIPEIeIICHHUS
TEHJICHIIUM Pa3BUTHS YIJICPOAHBIX MarepuajioB M UX mnpumeHeHus. [Ipu 3ToM pgomyckaercs
PacCMOTpPEHHE HE TOJIBKO aBUALIMOHHBIX KOMIIO3UTHBIX MAaTE€PHAIIOB, HO U YITIEPOAHBIX ABYXMEPHBIX
MaTepHuaJoB.
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IMPUHIOUIT ABTOHOMHOI'O ®YHKIHHOHUPOBAHUSA CUCTEMbI
YHPABJIEHUSA BECIIMJIOTHOI'O JIETATEJIBHOI'O AIIITAPATA B CJIYYAE
IIOTEPD YIIPABJIEHUSA NN CUT'HAJIA YIIPABJIEHUSA

BACKAPY/Ibl HEMECE BACKAPY CUT'HAJIBIH )KOFAJITKAH KAFIAJIA
YIIKBIIICHI3 YIIIY ATIITAPATBIH BACKAPY KYWECIHIH ABTOHOMIBI
"KYMBIC ICTEY ITPUHIIAIII

THE PRINCIPLE OF AUTONOMOUS OPERATION OF THE CONTROL
SYSTEM OF AN UNMANNED AERIAL VEHICLE IN CASE OF LOSS OF CONTROL
OR CONTROL SIGNAL

AHHoOTauusi. B jaHHOM  cTatbe  paccMmaTpuBaeTcsi — NPUHIMI ~ aBTOHOMHOTO
(YHKIMOHUPOBAHUSI CHCTEMBI YIPaBJICHHUS OECHWIOTHOTO JIETATEIBHOTO ammapara B Cllydae
NIOTEPb YNpPaBJICHUS UM CUTHAJIA YIIPaBJICHUS.

KuroueBbie ciaoBa: becnmnorHbiid nerarensHblid anmapatr (BJIA), ynpasinenue BJIA,
aBTOMaTHUYECKHUI PeKUM.

Anparna. byn wmakanmana Oackapy Hemece Oackapy CHUTHAlbl SKOFalIFaH >Karnaiaa
VIIKBIIICHI3 YIIIYy ammapaTrblHbIH OacKapy >KYHMeCiHIH aBTOHOMbI J>KYMBIC ICTE€y HPHHIIMII
KapaCTbhIpblIaBbI.

Tyiiin ce3nep: Yukpiuick3 yury annapatsl (¥ ¥A), YIIKBIIICH3 YTy annaparbiH 6ackapy,
ABTOMATThI PCIKUM.

Abstract. This article discusses the principle of autonomous operation of the control system
of an unmanned aerial vehicle in the event of loss of control or control signal.

Key words: Unmanned aerial vehicle (UAV), UAV control, automatic mode.

BBenenue. becrimiioTHbie neTarenbHble anmapathsl [1] B Hale BpeMsi MCIIONB3YIOTCS BCE
mupe u mupe. B cBsI3u ¢ Tem, uTO OECMIOTHBIE JIeTaTelbHBIE alMapaTbl UCIOIB3YIOTCS B
YCIOBUSX OJU3KUX K IKCTPEMATBHBIM, SBJISIETCS] aKTyaIbHBIM BOIIPOC O pa3pabOTKe aBTOHOMHOM
[4] cuctemb! ympaBieHUs] OECIIIIOTHBIM JIETATEILHBIM allapaToM B DKCTPEMATbHBIX YCIOBHSIX.
[IpobGnema ympaBieHUs JETaTEIBHBIM allapaToM B IKCTPEMATBHBIX YCIOBHUAX 3aKIIOYAETCS B
TOM, YTO B TaKUX YCJOBHUSIX y OllepaTopa HET BO3MOXKHOCTU ymnpasisiTh BJIA, a y BJIA Her
BO3MOXHOCTH OIPEIENATh CKOPOCTh, HAMPABJIECHUE U MOJIOKEHHUE MO CITYTHHUKOBBIM CHCTEMAaM.
[ToaTomy HeoOxomuMO pa3paboTaTh CUCTEMY yIpaBleHUs, PYHKIMOHUPYIOIIEH, OpUEHTUPYICH
Ha HETIOJIBMKHBIE OOBEKTHI MECTHOTO JaHAImadTa, U UCIOIL3YIONIEH 3apaHee 3arpy’KeHHYIO B
MaMsTh TPAEKTOPHIO MOJIETa KaK PYKOBOJACTBO 110 HABUTALIUH.

Metoabl. Jlns ympaBneHus [2] moseToM OECHUIOTHOTO JIETATEIBHOTO ammapara B
ABTOMAaTUYECKOM pPEXHME HEoOXOoauMa TMPUBSA3KA K HEMOJBMKHBIM OOBEKTAM MECTHOTO
nauamadTa ¥ 3arpy3Ka TPAaeKTOPUH JIBHKCHUS 10 TIOTEPH CUTHAJIA UITH YIIPABIICHUS.
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B nanHoli paboTe pacCMOTPEHBI ONMpeAeTIeHIs] HCKYCCTBEHHBIM MHTEIEKTOM MOJIOXKEHUS
(KOOpAMHAT) U CKOPOCTH JIETaTEIbHOrO ammnapara, OPUEHTUPYICH MOJOKEHHEM OTHOCUTEIIBHO
TOYEK MECTHOTO JaHAmadTa ¥ ObICTPOTH H3MEHEHHUS TTOJI0KCHHUS.

CrnepBa paccMOTPUM MPHUHIMII OIpPEAETICHUS KOOpAUHAT OECIMIOTHOTO JIETaTEeIhLHOTO
anmapata. [[ns ocymiectBiaeHus apromatudeckoro [3] ynpasnenus MU nerarensHoro ammapara
BO BpeMs IoJIeTa MO/ YIpaBICHUEM OlepaTopa «CIeAUT» 3a ABYyMsl 00bEKTaMHU IO JIEBYIO U MO
npaByto Oopramu BJIA. Tak ke 3amOMHHaeT WX KOOPJHMHATHI, UCXOMAS W3 TOJIOKECHUS ITHX
00BEKTOB M COOCTBEHHOTO TTOJIOKEHUS.

Pucynoxk 1. Koopannatel 00bEKTOB M COOCTBEHHOTO MOJIOKEHUS

Bo Bpems moznera moa ynpaBlIEHHEM OINEpaTOpa M HAIWYUU CUTAJIOB OT CIYTHHKOBBIX
CHUCTEM KOOPAMHATHI JieTaTelbHOro ammapata [6] usBectHsl (X; ¥Y; Z). A KOOpIMHATBHl TOYEK
MIPUBSI3KH OMPEIEISIFOTCS CleAyolel (opMyIoi.

Xy =x+l;sina
X, =x+1,sinp
y1 =y +lsiny
Y2 =y +lysing
zZy=z+!ljcosa
z, =z+1l,cosfB

Tne (xq; v1;21) 1 (x3; Vo5 Z5) KOOpAUHATHI TOYEK A ¥ B COOTBETCTBEHHO.

VYrinamu o 1 f moka3aHbl a3UMYThI pacrioynokenust Touek A u B otHocutensHo JIA. A yrisl
Y ¥ ¢ 0003HA4YalOT BEPTUKAJIBHOE OTKJIOHEHHE TOYeK A M B OT IMIIOCKOCTH TOpPU30HTAIBLHOTO
nosieta JIA Ha TaHHOH BBICOTE.
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B cnywyae moTtepun ymnpapieHus MOCIEIHEE MOJIOkKEHUE Touek A u B mpunumaercs 3a
KOHCTaHTY M UCHOJb3yeTcs Ml OPHUEHTUPOBAHWS NpHU JAaibHelmem mnoinete. Jlamueiimiee
nosioxkenue JIA onpenensiercs cienyromei Gopmynoiu.

x=(lysina—x;)V (l;sinf —x;)
y = (lysiny —y) vV (l;sing — y;)
z=(lycosa—z;)V (l,cos B —z)

OmnpeneneHre CKOPOCTH MPOUCXOAMT OMSTh K€, U3 IOJIOKEHHE JICTAJbHOTO armapaTa
OTHOCTHTEILHO HEIOJBIKHBIX 00BEKTOB. TouHee OT OBICTPOTHI M3MeHews moyoxeHus JIA.
[Tpoucxoauts 310 CiiemyronuM odpazoM. Ha pucynke 2 mokazano nosnoxxenue JIA OTHOCUTEIIBHO
ToueKk A U B U TaHTeHCalIbHAsi CKOPOCTH JIETATEJILHOTO anmapara OTHOCUTENbHO Touek A u B.

Pucynok 2. Ilonoxenue JIA oTHocuTenbHO Touek A u B

BeKTOpaMI/I Ul u Uz 0603HaquBI TAHI'CHCAJIBHBIC CKOPOCTHU JICTATCIIBbHOT'O allllapara
OTHOCUTENLHO TOuek A M B coorBerctBenHo. IMonHas CKOPOCTh JIETATENLHOIO armmapara
ONpeJIENSIETCs Kak BEKTOPHAs cyMmMa ckopocteid Uy u U,.

Ho TanrencannHble CKOpPOCTH MOT'YyT HUMCTb BCPTUKAJIBHYHO W TOPU3OHTAJIBHYIO
COCTAaBJIAIOIIIUC. B »tom ClIyda€ TOpPU3OHTAJIbHAsA CKOPOCTb JICTATCIIBHOTO arrapara
OMPCACIICTCA KaK BCKTOpHAd CyMMa TOPHU3O0OHTAJIBHBIX COCTABJIAROIIUX CKOpOCTeﬁ Ul u UZ a
BEpTHKaIbHAsE CKOPOCTh JIA — Kak BEKTOPHAS CyMMa BEPTHKAIBHBIX COCTABIIIOIINX CKOPOCTEH
U; nU,.

—_— s
Uy = Upx + Upy

—

Uy = Uly + Uzy

TanreHcaabHbIC CKOPOCTH JICTATCIILHOTO alrrapara OTHOCUTCIIBHO HEITOABUXKHBIX TOYCK A
uB OIMPEACIIAIOTCA CIICAYIOIIUM 06paSOM. V1w a, B, Y 1 @ USMCHSAIOTCA CO BpECMCHEM. BBICTpOTa
HU3MCHCHUA 3TUX YTJIOB CIIYXKUTH IJI OIIPCACIICHUA yrHOBOﬁ CKOPOCTH TOYCK A u B oTHOCHTENIBEHO
JICTAaTCJIIBHOM allrapare.

_Qp — Qpype
Wp1 = — At
_ Brrat — Be
Wp1 = T
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_ Yt~ Vesae
Wpz = BT
_ Pt Pria
Wpy = it

I'ne wpq, UM wp; - TOPU3OHTAIBHBIE COCTABJIAIOLIME YIJIOBBIX CKOpocTe Touek A u B
OTHOCHUTEJILHO JIETATEJIbHOTO ammnapaTta Wy, U Wp, - BEPTHKAIbHBIE COCTABJISIONINE YTIIOBBIX
CKOpocTel Touek A 1 B OTHOCUTENBHO JIETAaTENBHOTO aMnmapara.

Pucynok 3. YrnoBas ckopocTs Touek A u B

JInHenHbIe CKOPOCTH ONPEAENIAIOTCS KaK IIPOU3BEAEHUE YTIIIOBBIX CKOPOCTEN Ha PACCTOSHUE
no Touek A u B oT nerarenpHoOro ammapara. ['opu3oHTanbHas W BepTUKalbHas [7] ckopocTu
JIETaTeJIbHOTO anmnapaTa ONpeiessiFoTcs Mo CIEAYIoUM GopMyaMm.

Uiy = a1 X 1y
Uzx = wp1 X I

Uy = Upx + Uy

Uiy = wgz X 1y
Uzy = Wpg> X lz

— - -
Uy - 1y + U 2y

Bo Bpems monera MU wucnonb3yeT BE TOYKM KaK OPUEHTHP W €II€ JBE TOYKH Kak
OyOMUpyOIIe OPUEHTHUPHI, IPH BBIXOJE OCHOBHBIX OPUEHTHUPOB U3 TOJIS 3pEHUS, AYOIUPYIOIIUe
CTAHOBSITCS OCHOBHBIMH M HA3HAYAIOTCS HOBBIE TYOIHPYIONINE OPUCHTHPHI.
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3akmouyenue. VccnenoBana paGora OECHMJIOTHBIX JIETaTENbHBIX ammapaTr. A Takke
paccMoOTpeHa CBSI3b C TeM, UTO OECIHUIIOTHBIE JIeTaTeNIbHbIE alllapaThl UCIOJIB3YIOTCS B YCIOBUIX
ONMU3KHX K 3KCTPEMAaJbHBIM, SIBISICTCS aKTyaJIbHBIM BOIIPOC O pa3pabOoTKe aBTOHOMHOM CHCTEMBbI
yrpaBiieHUs1 OECIIUIOTHBIM JIETAaTEJIbHBIM alapaToM B SKCTPEMaNIbHBIX YCIOBUAX. PaccMoTpena
npobiema yrpaBlieHHs JIeTaTeIbHBIM allapaToM B SKCTPEMaJbHBIX YCIOBHAX 3aKIIIOYAeTCs B
TOM, YTO B TaKMX YCIOBHSIX Yy OIleparopa HET BO3MOKHOCTH ymparisiTe BJIA, a y BJIA Her
BO3MO>XHOCTH OIPENEIATh CKOPOCTD, HAIIPABIICHUE U MOJIOKEHHE 110 CITYTHUKOBBIM CUCTEMAM.
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AHAJIN3 BYIYIIETO HABUT ALIUOHHBIX CUCTEM
HABUT ALIASUIBIK KYWEJIEPIIH BOJAIIATBIH TAJIJAY
ANALYSIS OF THE FUTURE OF NAVIGATION SYSTEMS

AnHotanusi. Cratbsi «AHamu3 Oyayliero HaBUTALMOHHBIX CHUCTEM» IPEICTaBISET
HCCIIEIOBAHME MTEPCIIEKTUB PA3BUTHS TEXHOJIOTHI HABUTAIIMU. AHAIU3UPYIOTCS TEKYIIUE PHIHOYHBIC
TEHJICHIIMH U TPOTHOZUPYIOTCS UX BIMSHHUE HA OYAyIIHe PElIeHUs B 3TOi 00JIacTH.

KuoueBble cjioBa: T1i00aiibHAasT HaBHWrauus CIYTHUKOBOTO THIIA, CHUCTEMa CBS3H,
uckyccrBeHHbIN uHTEIeKT, GPS, TCAS, 6e3onacHOCTb.

Abstract. The article "Analysis of the future of navigation systems"” presents a study of the
prospects of development of navigation technologies. It analyzes current market trends and forecasts
their impact on future solutions in this area.

Keywords: global navigation of satellite type, communication system, artificial intelligence,
GPS, TCAS, security.

AngaTna. «HaBuranusanslk xKyienepaiH OoNallarbliH Talay» MaKajlachlHIa HABUTAIMSIIBIK
TEXHOJIOTHSUIAPJBIH  JAaMy TEepPCIEKTHBAJIApbIH 3€pTTEY YCHIHBUIFAH. AFBIMIAFbl HapPBIKTHIK
TEHACHIUSANIAP TalIaHaIbl )KOHE OJIapIbIH OCHI cajia/iaFbl OoalaK memiMaepre acepi OomKaHaIbl.

Tyiin ce3mep: cnyTHUKTIK TumnTeri Famamabik HaBuramus, OailaHbIC >KyHecl, »KacaHIbI
untemnekt, GPS, TCAS, kayinci3uik.

HaBuramus — 370 oJlHa U3 caMbIX BaKHBIX COCTABIIAIOIIMX JHOOOrO mosera Ha camonete. C
MTOMOIIIBI0 COBPEMEHHBIX CHUCTEM HABUTAIIMHM CaMOJETHhl MOTYT JIETaTh MO CIOXHBIM MapHIpyTaM,
CJICJTUTH 3a MOTOHBIMU YCIIOBHSMH W MHOTOE Jipyroe. Tem He MeHee, C pa3BUTHEM TEXHOJIOTUN U
yBEJIMYEHUEM YHCIIa BO3YIIHBIX CYI0B B BO3IyX€e, HABUTAIIUS CAMOJIETOB Oy/IeT UMETh Bce OoJbIiee
3HauYeHUe B OyaymeM. B 1aHHOM cTaThe MBI PACCMOTPHM TEXHOJIOTHH U TCHJICHITUH, KOTOPBIE Oy IyT
BIIUSITH Ha Oy/ylllee HAaBUTAIIMHA CaMOJIETOB.

I'moGanpHas HaBuramus cyTHIKOBOTO TUTa (GNSS)

GNSS — »3T0 cucTrema HaBUTAIMM, KOTOpPAas WCIONB3YeT CIYTHUKW JUISl OINpEAeTeHUS
mecrononoxeHusi. Cucrema GPS (Global Positioning System) siBisieTcst omaum u3 npumepoB GNSS
U UCHONB3YyeTCsl B aBUAlUM Yyxke necsatwietusmu. OpHako, GNSS TEeXHOIOTUH TMOCTOSITHHO
pa3BHBAIOTCS, U B Oy IyIlIeM OHU OYJyT CTAHOBHTHCS €Ille 00Jiee TOYHBIMU U HAJICKHBIMH.
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Pucynok 1. (ucrounuxk https://www.gdemoi.ru/)

Celiyac yxe ecTb CUCTEMBI, KOTOPbIE UCTIONB3YIOT HecKobko GNSS cuctem (Hanpumep, GPS,
I'JIOHACC u Galileo) amst moBbIIeHUs: TOYHOCTH HaBuranuu. O1HaKo, B OyayIieM MOKHO OKUIATh
eile 6oJee MPOJABUHYTHIX CUCTEM, KOTOPBIE OyIyT UCIOIb30BaTh CPa3y HECKOJIbKO THIIOB CUTHAIIOB
GNSS, 4TO MO3BOJUT MOIYYHTH 0OJIEe TOYHOE OIPEICICHIE MECTOTIONOKEHHUS CaMOJIeTa.

Bo3MO0XHO Tak:ke MOsBICHIE HOBBIX CUCTEM HaBUTallMH, OCHOBAHHBIX HA CIIYTHHKAX, KOTOPbHIE
Oyaytr paboTaTh Ha JPYTUX YacTOTaX WJIM C KCIOJb30BAaHHMEM HOBBIX METOJOB. DTO ITO3BOJIAT
yIAYYLIUTh TOYHOCTh M HAJIS)KHOCTh HABUTALIMU JIa)KE B YCIOBHSIX TUIOXON BUIUMOCTH.

Cucremsl CBSI3U

CucteMbl CBS3M SBISIIOTCS BAa)KHOM YacThi0 HaBUTallMM CaMOJIETOB, OCOOEHHO B YCIIOBUSIX,
KOorja HeoOXxonuMo oOMeHuBaThCsi HH(pOpMalued ¢ KOHTPOJbHOW OalllHed WM JApYyrUMU
camosieTaMu B Bo3ayxe. Ceifuac MCIIONB3YIOTCS CHCTEMbI PAIHOCBS3U, KOTOpble paboTaloT Ha
OTpe/ieNIEHHBIX YaCTOTaX U UMEIOT OTPaHNUYEHHBIN Juana3oH JeHCTBUS.

OnHako, B OyayIieM MOXKHO 0)KUJaTh Pa3BUTHSI CUCTEM CBS3M HAa OCHOBE CIIYTHHUKOBOH CBSI3U
n OecrnpoBOJIHBIX TexHONOrHi. Takue cucTeMbl MOTYT MO3BOJIUTH camoJjieTaM OOMEHUBAThCS
uHpopManuel Ha ropas3io OOJbIINX PACCTOSIHUAX, YTO MOBBICUT 0e30macHOCTh U 3(PEeKTUBHOCTH
nosietoB. Kpome Toro, takue cUCTEMbl MOTYT MCIOJIb30BaThCs ISl Mepenadu 0oJibliero oobema
JAHHBIX, BKJIIOYasi HTHOOPMAIIHIO O MOTOJHBIX YCIOBUSAX, OOCTAHOBKE B BO3IyXe U MHOIO€ JIpyToe€.

Hekortopele M3 TakuX TEXHOJOTMH YXe Haxoasrcs B paspaborke. Hampumep, Aireon —
KOMIIaHUS, KOTOpas CO3/aeT CHUCTEMYy HaOJIOJIEHUs 3a BO3AYIIHBIM JIBUJKEHHEM Ha OCHOBE
CIIyTHUKOB, KOTOpasi MO3BOJIUT KOHTPOJIUPOBATH MOJIETHI B pealbHOM BPEMEHH HA BCEH IIAHETE.

ABTOHOMHasl HaBUTAIUS

CoBpeMeHHbIE CaMOJIEThl YK€ O0JIafjaloT CHOCOOHOCTBIO K aBTOHOMHOW HaBUTallMM B
HEKOTOPBIX CUTYyallUsIX, HaIpUMeEp, BO Bpems nocaaku. OaHako, B OylyIieM MOKHO OKHUJATh €Ile
Oosiee MPOJBUHYTHIX CUCTEM AaBTOHOMHOM HaBUTALlMU, KOTOPBIE MO3BOJIIT CaMoOJIETaM JIeTaTh Ha
0oJiee CIIOXKHBIX MapHIpyTax 0e3 yJacTHus UJIoTa.

Takue cucrembl yxke HaxomaTcs B pa3paboTke, Hampumep, Boeing paspabareiBaer
ABTOHOMHYIO CHCTEMY HaBHUTallMd, KOTOpash MOXET JeTeTh d4epe3 TypOyJeHTHOCTb U Jpyrue
HEeOJIaronpusATHbIE YCIOBHUS. JTO MOKET MOBBICUTH 0€30MAaCHOCTh MOJIETOB U CHU3UTH 3aTPaThl Ha
o0y4eHHe MIIOTOB.
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Pucynok 2. (ucrounuk https://habr.com/)

HcKkyccTBEHHBIN MHTEIIEKT

UckycctBennsiii untemiekt (M) — sTo emie onHa TexHOJIOTUs, KOTOpass OyneT MMETh BCE
OoJbIIIee 3HAYCHHUE JIJIsl HABUTAIMH CaMOJIeTOB B OyrymeM. I MoKeT NCroib30BaThCs JIJIs aHAIH3a
00JBITNX 00BEMOB JAHHBIX U IMPHUHITHS PEIICHUH Ha OCHOBE 3TOT'0 aHAJIK3a.

Hanpumep, MM moXeT MCIONB30BaThCS Uil aHAJIW3a IOTOJAHBIX YCIOBUM M TMPUHATHUS
pelieHuid o MapuipyTe IMoJsieta, 4ToObl u30exarh HeOmaronmpusTHbIX YycioBui. WU moxer
KCIOJIb30BATHCS ISl YIIPABJIEHUS CUCTEMAaMH CaMOJIETa, HAIIPUMEP, CHCTEMAaMHK aBTOIMJIOTA.

——y

Pucynok 3. (ucrounuk https://trenagernews.com/

bezonacHocTh. be3omacHOCTh Beerna SBisieTcsl IEPBOOUEPEAHBIM PUOPUTETOM B aBUALIMH, U
Oy/ylee HaBUTAIlMK CaMOJIETOB HE SBJISIETCS UCKITIOYeHHEM. B OyayiieM MOKHO OKUIATh Pa3BUTHS
CUCTEM, KOTOpBIE OYyT MOBBIIIATH 0€30MACHOCTh MOJIETOB.

Hamnpumep, cucremsr aBTomMatnueckoro uzbderanus ctonkHoBeHu (TCAS) yxe UCTIonb3yroTCst
Ha COBPEMEHHBIX CaMoOJIeTaX, YTOOBbl M30erath CTOJKHOBEHHUS B BO3AyXxe. B Oymyiiem, MOXHO
OKHJIaTh e1ne 0ojiee MPOJABUHYTHIX CHUCTEM, KOTOPBIE OYIyT MCIOJIB30BATh JIAHHBIEC C PA3JIMYHBIX
WMCTOYHUKOB, BKIIOYas CHCTEMbI HAONIOJCHUS 3a BO3MYIIHBIM JBUKEHHEM U HCKYCCTBEHHBIN
WHTEJUICKT, /IS TPEAOTBPAIECHUSI CTOJIKHOBEHUH.
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Taxke MOXHO OXUAATh Pa3BUTHS CHUCTEM, KOTOpbIe OyIyT Mpenynpexiaarb O APYrHx
OIACHOCTSX, HAlpUMEp, O HAJIMYUU BOCHHBIX 30H WIN APYIMX OTPaHUYEHUI Ha MOJEThI. DTO TaKKe
MOKET BKJIIOUaThb CHCTEMBI, KOTOpble OyIyT MNpeaynpexaarb O HeOJIaronpUATHBIX IOTOJHBIX
YCIIOBMSIX, TAKUX KaK IPO3bl, CUIIbHBINA BETEP WU CUIIbHBIN TypOyJIEeHTHOCTD.

Okonornyeckue acnekTsl. CoBpeMEeHHasl aBUAIs yXKe CHIBHO COKpAaTHIIa BEIOPOCHI BPEIHBIX
BEIIECTB, HO 3KOJIOIMYECKHE AacHeKThl OyayT MPOJODKAaTh UIpaTh BaXKHYIO pOJIb B Oyaylem
HaBUTAIlMM CaMmoJIeTOB. B OyaymieM MOXXHO OXUAAaTh pa3BUTHS Oosnee 3((HEKTUBHBIX CHUCTEM
HaBUTalLlUH, KOTOPbIE OyIyT MO3BOJISITH COKPATUTh BPEMs I10JI€Ta M YMEHBIIUTh PacXo/l TOIUINBA.

MOXHO 0XHJIaTh Pa3BUTHS CUCTEM, KOTOpPbIE OYIYyT MO3BOJIATH M30eraTh HEOIArOMPHUATHBIX
IOTOJHBIX YCIOBUM M JpYyrux HEOJaronpusATHBIX YCIOBHUH, KOTOpble MOTYT IIPHUBECTH K
JIOTIOJIHUTEIBHOMY pacxo/y TOILIMBA.

Ananmu3 ot FANS (cBs13b, HaBHUTranusi, HaOJI0ICHNE)

Komurer mo Oynymum aspoHaBUranoHHbIM cuctemMam FANS sBisercss peryimpyrommm
OpraHoM, OTBEYAIOIIUM 3a OAHOMMEHHYI0 cucteMy FANS — aspoHaBUTallMOHHYIO CUCTEMY
Oymymiero.

CBJI3b.

OcHOBHbBIE XapaKTEPUCTUKHU TJ00aTbHON KOHUEMIMHM «HOBasi TEXHOJIOTUs» cucteMbl CNS,
KoTOpyto npeanoxmin FANS, MoKHO pe3toMHpOBaTh CIEAYIOIIUM 00pa3oM:

B03MOXHOCTh CHYTHUKOBOH Iepeiayu JaHHBIX U TOJIOCOBOW CBSA3M JUIsl OOJibLIEH 4YacTh
tepputopun 3emiu. IlepBoHayanbHO Beicokue 4acToThl VH OyayT, Kak Mpex/e UCIOIb30BaThCS B
MOJIAPHBIX PErHMOHAX JI0 TEX MOP, IOKA CIIyTHUKOBAs CBSI3b B 3al0JSIPbE HE CTAHET JAOCTYIIHA.

Ouens Boicokas yactota VHF Oyzer ucnonb30BaThes 17151 TOJIOCOBBIX, ONPEIEIEHHBIX JaHHBIX
BO MHOT'MX KOHTUHEHTAJIbHBIX U TEPMUHAJIbHBIX pailOHAaX.

Kanan nepemaun gaHHbelx pexxuma SSR Oyner ucnonb3oBaThes Ui Leneil OpraHuzanuu
BO3yLIHOTO JIBUYKEHUS B BO3AYIIHOM IPOCTPAHCTBE BHICOKOM IMJIOTHOCTH.

HABUT'ALINAL.

[Tocrenennoe BHenpeHue Bo3MoxkHocTell RNAV (3oHanbHOI HaBUranum) B COOTBETCTBUU C
TpeOyeMbIMU HaBUTallMOHHBIMU XapakTepuctukamu— RNPC;

I'moGanbHas HaBUranuMoHHas crnyTHHKoOBas cucreMa GNSS obecrneuuT MOKpBITHE BO BCEM
MHUpe U OyAeT MCIOIb30BaThCs JUIsl HABUTALMM BO3AYIIHBIX CYIOB M JUIsI HETOYHBIX 3aXOJ0OB Ha
MOCAJIKY;

MuxkpoBonHOBas cucrema nocafaku (MLS) 3aMeHUT MHCTPYMEHTAIbHYIO CUCTEMY IOCAJKU
(ILS) nns ToyHOTO 3aX0/1a camMoJieTa Ha MOCAAKY U IMOCaJAKU COOTBETCTBEHHO;

Henanpasnennbii paguomask NDB u  KOMIUIeKCHass paguoHaBUTAllMOHHAs CHCTEMa
a’poHaBUraunoHHoro odbopynosanus VOR/DME 6yayT nocreneHHO 0TO3BaHbl OT pabOThI;

Pabora pannonaBurannonssix cucreM Omega, Loran-C GyneT cHIKeHa 10 MUHUMYMa.

HABJIFOJIEHUE.

PexxrMbl BTOpHUHBIX panuoiokaropos HabmoaeHuss SSR A/C u SSR S 6ynyT ncnonb3oBarbes
B TEPMHUHAJIBHBIX 30HAX U B KOHTUHEHTAJIBHOM BO3AYIIHOM IPOCTPAHCTBE BHICOKOH MIIOTHOCTH;

ABTomaTnueckoe 3aBucumoe Habmogenue (ADS) OymeTr wHCmonb30BaThCsi B APYroM
BO3/YIIHOM MPOCTPAHCTBE U BO3MOXKHO, B KOHEYHOM UTOT€, 3aMEHUT HEKOTOphIe SSR;

Hcnonp30Banne NEPBUYHOIO pagapa yMEHbBIIUTCS.

HaBuranmst camMoneToB — 3TO OYEHb BaXHBIM aCIEKT aBHAllMU, KOTOPBIA MPOJOJIKAET
pa3BUBATHCS M CTAHOBUTKCS Bee OoJiee MPOABUHYTHIM. B OyayIieM MOKHO 0XKHJIaTh Pa3BUTHS HOBBIX
TEXHOJIOTUH, TAKUX KaK CHUCTEMbl HAOJIO/IEHUS 32 BO3AYIIHBIM JBUKEHHEM Ha OCHOBE CITyTHHUKOB,
aBTOHOMHAs HaBUTallMs U UCIOJIb30BaHUE HCKYCCTBEHHOIO MHTEIIEKTA.

Kpome Toro, Mo’xHO 0:XKHJ1aTh pa3BUTHsI 00JIEE MPOJBUHYTHIX CUCTEM O€30MaCHOCTH U CHCTEM,
KOTOpbIE OYAYyT CIOCOOCTBOBATH 3KOJOTHUECKOM 3(PPEKTUBHOCTU MOJIETOB. Bece 3TH TeXHOIOrHH
OyAyT Urpath BaXKHYIO POJIb B Oy/IyllleM aBHAIlMU U IOMOTaTh CJENIaTh MOJEeThl 0oJiee 0€30MacHbIMU,
3G EKTUBHBIMHU U HKOJIOTHUECKH YUCTHIMH.
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HUPDPPOBAS TPAHCOOPMALIUSA — 3AJIOT PABBUTUA
I'PY30BbIX ABUAIIEPEBO30K

LUPPJIbIK TPAHC®OPMALUS — )KYK ABUATACBIMAJIJAPBIH
JAMBITY ILIH KEILII

DIGITAL TRANSFORMATION IS THE KEY TO THE DEVELOPMENT OF AIR
CARGO TRANSPORTATION

AHHOTauusi. B cratbe JeTasbHO PACCMOTPEHBl BCE BO3MOYKHOCTH, IPEIOCTaBIsIEMbIE
KOPHUJOPOM JJIsl CTPAaH PETMOHA, KOTOpasi IOKa3bIBAET, UTO Pealn3alts TOr0 KOPUA0pa NpUBEAET K
pacIIMpPEHUI0 PETHOHAJbHBIX TPAHCIOPTHBIX ceTe u OyayT CTUMYJUpPOBaTb B3aUMHBIE
SKOHOMMYECKHUE CBS3U MEXK1y CTpaHaAMH pErvoHa.

KiroueBble ci10Ba: MeXIyHApOJHBIH TPAaHCIOPTHBIA KOPHUIOp, TPAHCIOPTHBIA KOPHIOP,
TPACEKA, «Cesep — }Or», pa3Butue, 3aHre3ypckuii KOpuaop.

Angarna. Makanaga Jomi3IiH aitMak enjepi yiIiH OepeTiH OapiblK MYMKIHJIIKTEpl erKei-
TEKEWIl KapacThIpbUIFAH, Oyl JOMi3Al Ky3ere achlpy OHIPIIK KONiK KeNiJepiHiH KEHEI1He
OKEJIETIHIH JKOHE aWMaK eJjepl apachlHIaFrbl ©3apa OSKOHOMHKAJIBIK  OalaHBICTapIbl
BIHTAJIAHABIPATHIHBIH KOPCETEI].

Tyiiin ce3mep: xampIKapasblK Kok momi3i, kemik aomisi, TPACEKA, ContycTik-OHTYCTIK,
namy, 39HTre3yp AoMi3i.

Abstract. The article examines in detail all the opportunities provided by the corridor for the
countries of the region, which shows that the implementation of this corridor will lead to the
expansion of regional transport networks and will stimulate mutual economic ties between the
countries of the region.

Keywords: international transport corridor, transport corridor, TRACECA, North-South,
development, Zangezur corridor.

XXI Bex HEBO3MOXKHO MPEACTaBUTH 0€3 IU(PPOBU3ALUH, Mbl UCIIOJIB3YEM TEXHOJIIOTUH HOBOTO
MOKOJICHHUS TTOBCIOAY: KaK B OBITY, TaK M Ha IPOU3BOJICTBE. MICX0/151 U3 3TOT0, MOXKHO C/I€IaTh BBIBOJ,
yto 1udpoBas TpaHchopmalus Heu3OekHa Jid Bcex oTpaciiel — Oylab TO 3KOHOMHUKA WIH
TPAHCIIOPT.

Hudposas Tpanchopmalius npeacTapisieT co0oi mpoiecc, KOTOPbIi KOMIIAHUU NPUMEHSIOT
JUIs BHEJIPEHUS BBICOKMX TEXHOJIOTUH BO Bce cepbl OM3Heca, KOPEHHbIM 00pa3oM MEHSs CIIOCOObI
MPEOCTABIIEHUST IICHHOCTH I KiaueHToB. OpraHw3anuy BHEAPSAIOT HHHOBalMoHHbBIC digital-
TEXHOJIOTHH Ul OCYILECTBIEHUS KYJIbTYPHBIX U ONEPALIMOHHBIX U3MEHEHHUM, KOTOPBIE MO3BOJISIOT
Jy4llle aJanTUPOBATHCS K MEHSIOMIMMCS TPEOOBAaHUSAM KIIEHTOB.

B mHacrosimiee BpeMs MHHOBAIIMOHHBIE IMPOEKTHl OOIIMPHO NPUMEHSIOTCS M B MHUPOBOU
rpaxJIaHcKol aBHalMU. Tak, B cepe MaccaxMpCKUX aBHANEPEeBO30K YK€ HCIOJIb3YIOTCS pa3HbIe
COBpPEMEHHBIE TEXHOJIOTUH, TAKHE KaK: OMOMEeTprUYecKasi CUCTeMa paclio3HaBaHHsl, CHCTEMbI OHJIAH-
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peructpanuu u OpoHupoBanus u Ap. Ilpu 3ToM HEOOXOAUMO OTMETUTH, UTO HA CETONHSAIIHUN JICHb
BHeapenue digital-rexHomoruii B rpy30BBIX MEPEBO3KaxX BCE €II¢ WACT B 3aMEIJICHHOM TEMIIe, TaK
KaK KOMITAHHH TPOJOJDKAIOT OTJAaBaTh IMPEINOYTCHHUE MPOBEPEHHBIM CYIIECTBYIOIIUM METOAAM.
OCHOBHBIM NPENATCTBUEM AJISI UX BHEAPEHMSI BBICTYINAIOT (pUHAHCOBBIE BiIOXKeHUS. OHAKO BpeMsl
JUKTYeT CBOM TMpaBWUja, M CTPEMUTEIHHO YBEIMYMBAIOUIMICA TPy30000pOT B BO3IYLIIHOM
COOOIIEHNN BHOCUT CBOM KOPPEKTHUBBI.

Tak, nanpumep, BceMupHble aHanmuTHKN Boeing B uccienoBanun World air cargo forecast
2020-2039 nenaroT MpOrHO3, YTO MUPOBOW 00BEM I'PY30BBIX aBHAINEPEBO30K OyneT pacTu Ha 4% B
rog B TedeHue Ommwkaimux 18 ser, To ecth ¢ 264 mMiupa TOHHO-KHIOMETpoB (T/kM) B 2019-m
yBenu4darcs 10 578 mupa 1/km B 2039-m. CrenoBatensHo, digital-tpancdopmanus — 3to Oyayiiee
aBuauuu [4].

IlepBble m1ary B TOM HAIIPaBJICHUM CTAJIM IIPUHUMAThCA €Il BO BpeMs IaHJEMHH, KOTopas
ONaroTBOPHO MOBJIMSIA HA TPY30IEPEBO3KM B BO3AYIIHOM CEKTOpE, TaK KaK OHHU HEMPEPBIBHO
pojoiKaiu cBoro pabory. Ilo pesynbraTam mosjyTopa JeT OKa3ajloch, YTO € IOCIEICTBUSIMHU
KOpOHaBHpyca YyCHelIHee M OBICTpee JAPYrHX CIPAaBISUINCh AaBHUANICPEBO3YMKH, BHEAPSIOIINE
nudposuzanmio. K dynciny Takux aBHakoOMIaHUN OoTHocuiach ZetAvia, BBIOJHSAIONIAS YapTepHbIE
peiicsl B cTpanbl biimxHero Bocroka, EBpony n A¢dpuky Ha rpy30BbIX camonerax [5].

CerosiHsd MHpPOBBbIE TMTaHTBl TaKXKe HE OTCTAIOT B ITOM TEHJEHLIMH, HA0OOPOT, 3aHUMAIOT
auaUpyonme no3uiuu. Tak, moutd Bce digital-TpeHapl BHEIPSIOTCS WMEHHO HWMH, YeMy
CBHJIETENILCTBYET CTaTUCTHKA, COOpaHHasi ”HHOBAaMOHHBIM IleHTpoM Lufthansa (pucynok 1) [2].

SAS 16.83%
Swiss 15.66%
Lufthansa 15.55%
Eurowings 15.14%
Austrian Airlines 14.92%
British Airways 14.35%
Air Canada 13.15%
Air France 13.12%
Brussels Airlines 13.10%
KLM 12.87%

PucyHnok 1. ABHakoMIIaHUU-JIUJEPHI B 00J1acTH IUPPOBOIl TpaHCHOpMAIUH.

B cBoro ouepenp, naxe HeOONbIIME LIATM B CTOPOHY LHU(PPOBOIM TpaHCcPOpMaluu MOTYT
3HAYUTEIBHO COKOHOMHTB BpEMs M JCHBIW Ul aBUaKoMmaHuii. OCHOBHBIM HalpaBIICHHEM B 3TOM
MOXET BBICTYIUTh TOJIHBIA IEPeX0Jl Ha e-JIOKYMEHTAlui. B HacTosiee BpeMs Takod MPOEKT
NPUTBOPSET B JKU3HB MexnayHaponHas Acconumanus Bosnymmuoro Tpancmopra — IATA.
[{udpoBuzaiysi rpy30BbIX TOKYMEHTOB SIBJISETCS YacThiO MPOrpaMMbl «YTpOIeHHE Ou3HEcay,
KOTOpasi HalleJIeHa Ha TMOBBINIeHHE 3(P(PEKTUBHOCTH TPY30BBIX aBHANIEPEBO30K 3a CUET CO3JaHMUs
eIMHOr0 MH(OPMAIIMOHHOTO MPOCTPAHCTBA M COKPAIIEHHsS OYMaKHOTO JOKyMEHTO00OpOTa, 4TO
MOMOXKET CHHM3HMTh WJIM TOJHOCTBIO WCKIIOYUTH OIMIMOKH, BO3HHMKAIOUIME W3-32 YEIOBEYECKOTO
daxtopa. Digital-unHOBaMM TMO3BOJAT aBHATPAHCIOPTHOMY CEKTOPY OTKa3aThCs OT JIABHO
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CJIOXKMBILIEHCS TPAKTUKH HCIIOJI30BAHUS NE€YATHBIX JOKYMEHTOB B paMKax Ipolecca YIpOLIECHUs
¢dbopmanpHOCTEl IpU IEpeBO3KE I'Py30B HA IJI0OATBHOM YPOBHE, 4TO OyJeT CHocoOCTBOBATh
CO3JIaHMI0 OECKOHTAKTHOM Cpeibl NMEepeBO30K M 0Ooyiee YCTOMYMBOW CHCTEMBI MEXKIyHAPOIHOH
TOProOBIM. DTH NOCJIEIHHE AOCTHKEHHsI CTaHYT 3aMEHOM MCIIOJIb30BaBIIMMCSl paHee IeYaTHBIX
aBUArpy3oBbIX HakmagHeiXx (AWB), mexmapamuii o6 omacHbeix rpy3ax (DGD) u nmekmapanwmii o
6e3onacHocTH rpy3oBoit otpaBku (CSD). [1]

He cMoTps Ha mpuHATHE 3TOrO MPOEKTa, CETOJIHS aBHALIMOHHAS OTPAaCib IO-IIPEKHEMY B
3HAYUTENbHOM CTENEeHW OCHOBaHA Ha OYMaXHBIX JOKyMeHTax. B 3aBucuMoctu oOT BHZa,
OOJIBITMHCTBO IPY30B MOKET IMEPEBO3UTHCS HA OCHOBaHUHU O0K0JI0 30 mokymMeHTOB. Tak, mpuMepHbIi
BEC TaKUX JOKYMEHTOB, O(QOpMIISieMbIX INpU IepeBo3ke rIpy3a, cocrasiser 20 kr. Ilomumo
BO3MOKHBIX OIIMOOK, MOTEPb, MAHHBIA (PaKTOp HOCHUT M IKOHOMHYECKHH Xapaktep. IlpoBens
HeOOoJIbLIME pacyeTbl, MOKHO IMPUHWTU K BBIBOAY, YTO IEPEXOJ Ha €-JOKYMEHTHl 3HAUUTENIbHO
COKpATUT PacXxo/bl aBBUAKOMIIAHUSIM:

Kak wu3BeCTHO, OCHOBHBIM JIOKYMEHTOM, HCIOJb3YEMbIM IIPM aBHUANEPEBO3KaX TIPYy30B,
sBisiercs:  aBuaHakianHas (AWB). «/lomamusas asmanaknagHas» (HAWB) u  «Macrep
aBuaHaknaaHas» (MAWB) odopmisiores a1 HepeBO3KM TI'PY30B pPa3HbIX KJIAcCOB B OJHOM
HanpasyieHuu. Cienyer OTMETUTh, YTO aBMAKOMIIaHUU TpaTaT 5-7 nosmapoB CIIA Ha BeImHcKy
JAHHOTO JIOKYMEHTa B OyMakHOM (hopmaTe. XpaHEHHE UX B apXUBaX Takke TpeOyeT onpeaeIeHHbIX
3arpar.

YroObl 00BSICHUTH CKa3aHHOE BBIIIE, JaBaliTe PACCMOTPUM SKOHOMMUYECKYIO 3PPEKTUBHOCTh
peiica Silk Way West Airlines baky (GYD) - Tsaue3uab (TNS). IlepeBo3ka 10 ToHH Tpy3a
ocyuecTBisiercs camosaerom Boeing 747. [loncuntaem gpuHaHCOBBIE TOTEPH HA TaHHOM pelice.

[Ipeanonoxxum, 4TO MpU NaHHOW mepeBo3ke wucnois3oBauce 1 MAWB u 1 HAWB.
VYuureiBas, 4To 1eHa Kaxk1oi coctasisgeT 7 u 5 nomutaposB CIIA coOTBETCTBEHHO, TO 3aTpaThl Ha
BBIMMUCKY JOKYMEeHTOB cocTaBsaT 12 momurapoB CHIA. Ilo cratuctuke sxe ICAO 3a 2018 rog o0bem
Ipy30I1€PEBO30K B MUPE COCTaBHJI 58 MIIH TOHH [3], U3 3TOrO CliefyeT TO, YTO CyMMa, OTpayeHHas
Ha OyMakHble IOKyMEHTBHI, Oyner paBHa 69.600.000 mommapam (ecnu 12$ B 10 TOHHAX, TO:
58.000.000: 10 =5.800.000, 5.800.000 x 12$= 69.600.00083).

[Tonygaercs, 4TO, B CpeTHEM, HA BHINUCKY aBUAHAKJIAIHBIX aBUAKOMIIAaHUM TepstoT auiHue 70
MWJIJTMOHOB J10J11apoB. MIcXos U3 3TOro, /Ienaercsl BBIBOJ, 4TO LU(poBast TpaHCPOpMALIUs TPOCTO
Heo0X0/lMMa — He TOJIBKO C TOYKH 3PEHUSI IPTOHOMHH, HO U C TOYKU 3pEHUS] SKOHOMUKHU.

[ToaToMy ¢ HMOMOIIBIO TEpexoa K dJICKTPOHHON JOKyMEHTaIuu, ogHoMy u3 Bunos digital-
TEXHOJIOTUH, OyAeT BO3MOXKHO NOBBIIIEHHE 3(PPEKTUBHOCTH U <IIPO3PAYHOCTU» IEPEBO3OYHOIO
mporecca. Takxke Takod  HOAXOA  CTaHET  CYLIECTBEHHBIM  (akToOpoM  oOecredeHus
KOHKYPEHTOCIIOCOOHOCTH U PHIHOYHOM NMPUBJIEKATENIbHOCTH BO3IYILIHBIX IPY301E€PEBO30K.

ITepedyenb UCMOJIB30BAHHOM JIUTEPATYPbI

1. [locneanue uudpoBsie UHHOBALIMU B 00JIACTH IPy30BbIX aBuanepeo3ok, MKAO
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3. icao.int

4. MupoBo#i Tpy30000pOT aBHATIEPEBO30K MOKET YBEIMYHUTHCS Oosiee uem Basoe (logirus.ru
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®OPMHUPOBAHUE CTOK XABA KOHTEMHEPHBIX IIEPEBO30K B MOPCKOM
ITIOPTY AKTAY

AKTAY TEHI3 TOPTBIHJIA KOHTEMHEPJIIK TACBIMAJIJIAY AFbIH XABbIH
KAJIBIIITACTBIPY

FORMATION OF A CONTAINER TRANSPORTATION STOCK HUB IN AKTAU
SEAPORT

AHHoTanusi: CioxHas IeonoJIMTUYECKasi CUTyalusi B MUpPE, BBOAUMbBIE CaHKLMUCOCETHEN
CTpaHe BHOCUT CBOM KOPPEKTHBBI B HAIIpPaBJICHUS TPAHCIOPTHBIX IOTOKOB. B crarhe mpoBeneH
aHaJIU3 CIOXKUBLIEHCS CUTYalluu B MOPCKOM NOPTY AKTay, T.K. CEBEPHbIE TPAHCIIOPTHBIE MAPIIPYTHI
IIEPEOPUECHTUPYIOTCS Ha CpelHuH KOpUAOP - TpaHcKacIMICKUM MEXIyHAPOIHBIN
TpaHCHOpTHBIN MapuipyT (nasiee — TMTM). ABTOpBI CUMTAIOT, YTO HEOOXOAMMO YCHUJICHUE
MOPTOBOM MHPPACTPYKTYPHI AJISI OCBOCHHUS 0KHJIAEMBIX TPY30IIOTOKOB U JIEJAOT BBIBOJ O TOM, YTO
B OpTY AKTay HEOOXOJIMMO CO3/1aTh KOHTEHHEPHBIA CTOK — Xa0, KOTOPBI 00eceunuT OeCIOBHBII
TpaH3uT Ha Mapupyre TMTM.

KuaroueBbie cioBa: TpaHCKACIMICKHNA MEKIyHApPOAHBIM TPaHCHOPTHBINA MapuipyT, IOPT
AxTay, KOHTEHHEpHbIe NEpeBO3KU, KOHTEHHEpHBIH CTOK — Xab, perumoH Kacnwuiickoro mops,
OecCIIOBHBIN TPAH3UT.

Anjaarna: OyemMJieri Kypaell TeocasCH >KaF[ail, Keplll elre eHri3UINeH CaHKIUsIIap KOJK
aFbIHJApbIHBIH OaFbITTapblHA ©3 TY3€TyJepiH eHrizyae. Makanaga AKTay TEHI3 MOPTBHIHAAFBI
KaJIBINITaCKAH JKaF/jaiifa Tanjay >Kyprizuiai, eltkeHi CoATYCTIK KoK OaFbITTapbl OpTa JI9di3re —
Tpanckacnuii XxanbIkapaiblK keiik O6arbiTeiHa (OyaaH opi — TXKDB) kaiita O6arnapiaanaasl. ABTopiap
KYTUIETIH JKYK aFbIHIApbIH Urepy YIIIH NOPT MHQPAKYpPBUIBIMBIH KYIIEHTY KakeT Jlen ecenTeiiai
xoHe Akray nmopteiHaa TXKDB OarbIThIH/IA JKIKCI3 TPAH3UTTI KAMTaMaChI3 €T€TIH KOHTEHHEPIIK CTOK
— xa0 Kypy KaKeT JIeTeH KOPBIThIH/IBI )KaCa/Ibl.

Tyiiin ce3aep: TpaHckacnuii XanbIKapaiblK KeJiK OarbIThl, AKTay HOPTHI, KOHTEHHEPIIK
TachkIManiay, KOHTeHHEpIiK cTOK-xa0, Kacnuit TeHi31 aiiMarbl, J)KIKC13 TPAH3HUT.

Abstract: The complicated geopolitical situation in the world, the sanctions imposed on the
neighboring country are making their own adjustments to the directions of traffic flows. The article
analyzes the current situation in the Aktau seaport, since the northern transport routes are being
reoriented to the middle corridor - the Trans—Caspian International Transport Route (hereinafter -
TCITR). The authors believe that it is necessary to strengthen the port infrastructure for the
development of the expected cargo flows and conclude that it is necessary to create a container stock
hub in the port of Aktau, which will provide seamless transit on the TCITR route.

Keywords: Trans—Caspian International Transport Route, Aktau port, container transportation,
container stock hub, Caspian Sea region, seamless transit.
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Beenenue. B cBsi3U CO CII0KHOM I'€ONOIUTUYECKON cuTyanue Ha EBpasuiickoM KOHTUHEHTE
U BBOJOM caHKuuii mnpotuB PD - sBiswomeiicss ceBepHbIM coceaoMm Kazaxcrana ¢ camoit
MPOTSHKEHHOW OOIIe TpaHUIeH, KOTOPYIO MEPECEKAIOT OONBINOE YUCIO TPAHCIIOPTHBIX IYTEH,
MOPOAUITA MHOXECTBO MPOOIIEM.

B nocnanun Hapony Kaszaxcrana rimasa rocynapcrsa K.-2K. ToxkaeBormerwil, yto Kazaxcran
MOXET CTaTh CYXOILyTHBIM KOPHJOPOM Ha HampaiieHUH A3usi — EBpomna. B cBsizu ¢ co3naBuuerics
IeOINOJINTUYECKON CHUTyal[Meil MMEEeTCs BO3MOXKHOCTh YBEIMUYEHUS TPAH3UTHO —TPaHCIOPTHOIO
notenuuaina PK ¢ nepcnexktuBoii TpaHchopMUpOBaTHCS B TPAHCIIOPTHBIN Xab MUPOBOTrO 3HAYECHHUSI.

B 2022 rony o0bem nepeBaliku Ipy30B B KOHTEHHEpax BbIpoc Ha 12% u nocTur nokaszaresns 28
391 JI®D. [lo nampaenennio TMTM mnpoxomsmiemy depe3 mopT AKTay 00bEM TNEPEBO3KH
koHTeltHepoB B 2022 roay paBeH 25 466 1D u muHamuka 00bEMOB MPOJIOJDKACT YBEIHUUBATHCS U
B 2023 roay. Pemas 3amauu, mocTtaBiieHHbIE Tpe3uaeHTOM B 2022 roay Mopckoil mopt AKray
BKJIIOUEH B cocTaB Tepputopun CIO3 «Mopnopt AkTay», YTO NpeAycMaTpUBaeT JajbHEiliee
pa3BUTHE MOPTOBOM HMH(PPACTPYKTYypbl M OyAeT CIOCOOCTBOBATH YBEIMYECHUIO KOHTEHHEPHBIX
IIEPEBO30K, COOTBETCTBEHHO PACIIUPHUTCS CIIEKTP U MOBBIIIAETCS KayecTBO ycuyr [1].

[Ipunsaroin k wucnonHenuto «KoHuenmuendn pa3BUTHS  TPAHCHOPTHO-JIOTUCTUYECKOIO
noreHuuana PecnyOnukn Kazaxcran go 2030 roma» (manee — Konuenuus), yTBepXAeHHas
[TocranoBnenuem IlpaButenscTtBa B Aekabpe 2022 rojga 3amiaHUpoOBaHA pealu3alus psjaa
nHOPacTpyKTYpHBIX mpoekToB [2]. [lo 2025 roma Oyner co3maH KOHTEWHEPHBIH Xad, KOTOPBINA
chopMupyeT KOHTEHHepHBIM cTOK it crpaH Kacnuiickoro permona u llentpanbHoil Asum.
ComHeHui, 4TO MPOEKT OyJeT peann30BaH, HET, TaK KaK OH BKJIIOYEH B HAIIMOHAJBHBIN MPOEKT
«CuibHBIE pPErMoOHbl — JpailBep pa3BuTus CTpaHbD». l[lpu mONHOW peanu3anuu IPOEKTa
KOHTEHHEPHBII CTOK Xa0 MO3BOJIMT OKa3blBaTh BCE BUbI YCIYI IO NEpEBaJKe KOHTEHHEpPOB, a
MPOEKTHAs MOIIHOCTh JocTUTHET ypoBHS 300 Teicsu JJPD B rox. s sToro OyaeT yAaJIuHeH npuya
Ne 3 u pexoncrpyupoBan npudan Ne 12 ¢ COOTBETCTBYIOIIUM JHOYTITyOIeHHEM JIsi 0€3011acHOT0
00CITyKMBaHUSI MOPCKUX CY/A0B (PUCYHOK 1).

Pucynok 1. Cxema nopta Axkray

48



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBIChI Ne2(29)2023

KoHuenmueil onpenencHo, 4To y NEPErpy304HOro KOMILIEKCA M IPUYAIBHBIX COOPYKEHUI
nopra AKTay BbICOKas CTeNeHb H3HOca. B Hacrtosmiee Bpemsi mnoproBas HH(pacTpyKTypa
HENPUCTIOCOOJIEHHA K PacTyIIeMy IOTOKY KOHTEHHEepoB, B TOM uHcie mo mapupyry TMTM.
ITopToBass MHQpacTpyKTypa B HEJOCTATOYHON Mepe aAanTUpOBaHAa K M3MEHSIOIIEHCS CTPYKType
MIOTOKOB TPY30B, BCJIEJICTBHE OSTOrO MPOMYCKHAas CIOCOOHOCTh IO TepeBAIKE KOHTECHHEPOB
OrpaHHYEeHa, U MOPT AKTay MOXKET CTaTh «y3KMM» MECTOM B IIOTOKE KOHTCHMHEPOB II0 MapIIpyTy
TMTM cHuxast CKOPOCTh M 001y 0 AP PEKTUBHOCTH MEPEBATOYHBIX OTEPALIUH.

B mnocnenHee pecsaTwieTMe TPEHIOM B MEKIYHApOOHBIX MOPCKHMX II€PEBO3Kax CTallo
(dbopmMHEpOBaHKE TOPTOB-XA00B, UX MPEUMYIIECTBOM SBISETCS 00bETUHEHNE TPY30IIOTOKOB B OJTHOM
MecCTe, YTO 3HAYUTEJIbHO COKpalllaeT BpeMsl Ha 00paboTky rpy3oB. Hanpumep, eBponelickue nopTsl
- xabb1 Porrepaam (Hunepnanner), Aurepnen (benbrust) u I'amOypr (I'epmanust) oOpabaTbIBaoT
76% KOHTEHHEPONOTOKOB, J10CTaBIsieMbIX BO Bce nopThl EBponbl. ®opmupoBanue B EC noprtos-
xa00B, OCYIIECTBIISIOMINX ePEBAIKY OOJIBIINX 00bEMOB KOHTEHHEPHBIX I'PY30B, MMOBJIEKIIO 32 COOOH
NOTpeOHOCTh B 0OECIIEYEHNUHN IIMPOKOTO CIIEKTPa YCIYT MO KOMIUIEKCHOMY OOCITYKMBAHHUIO CY/OB,
I'PY30B U MOBBIILIEHUU YPOBHSI 0€30I1aCHOCTH.

Jlia nanbHelmero pa3BuTs B KazaxcraHe pplHKa yCiayr, B MOPCKOM MOPTY AKTay BO3MOKHO
IIPUMEHEHUE OIbITa HA3BAHHBIX €BPOIENHCKUX TPAHCIIOPTHBIX Y3JI0B B 4aCTH (POPMHUPOBAHUS IOPTOB
- xa0oB, KoTOpass OyJeT BBINOJHATH POJIb PACHPEACITUTEIBHOIO IIEHTpa Ha IEpPEeKpecTKe
MEXYHApOAHBIX KOPHI0POB.

MeTtoasl. ITopThI-xa0bl SIBASIOTCS KIIOUEBBIMU 3JIEMEHTAMH IIOPTOBON MHPPACTPYKTYPBI, I/1€
MMEETCs BO3MOKHOCTb CKBO3HOW IIEPEBAIKA KOHTEHHEPHBIX MOTOKOB C MOPCKOI'O HA MOPCKOM U €
MOPCKOI'O Ha Ha3€MHbIE BU/IbI TPAHCIIOPTA.

Jnst co3manus mopra-xada ompenenuM, Kakue noptel B pernoHe Kacnumiickoro mopsi (PKM)
MOTYT OBbITh COPMHUPOBAHBI B KAUECTBE KOHKYPEHTHBIX IIOPTOB-Xa0OB C TOUKU 3PEHUS UX POJIH B
TPAaHCIIOPTHOM cucrteMe. JIust 3TOro paccMOTPUM  OKPYXKAlOIMe€ W CTApTOBBIE  YCIOBMS
(dbopMHpOBaHUS MOPTOB-XaOOB, OPUEHTHUPOBAHHBIX HA IEPEBAJIKY KOHTEHHEPOB, CIEIYIOIUX I10
MeXIYyHapOAHBIM KopuaopaMm ¢ yuactrueMm Kacnuiickoro mopst. OnpenenuM 0ocoOEHHOCTH U TPaHUL[bI
pernona Kacniniickoro mopst. MexxyHapogHblii peruoH Kacnuiickoro Mops sIBJIsSIeTCs ONIpeIeICHHAS
TEPPUTOPHUS, OTIMYAIOUIAsICs OT APYIHX TEPPUTOPUN MO psiAy MPU3HAKOB M B TO K€ BPEMs
o0Jafaronas eJI0CTHOCThIO, B3aUMOCBS3aHHOCTBIO €€ JIEMEHTOB U MPEJICTaBIsAET COO0M KPYNHYIO
o0acTh B paMKax KyJbTYpPHBIX, OJUTHYECKUX, reorpauueckux 30H CTpaH MMEIOIIUX BBIXOJ Ha
Kacnnii [3]. Kacniniickuil pernoH, Kak ypoBEHb MOJIUTHYECKOTO JUAJIOra COBMEILAET ACTIEKTHI:

- pervoH, BKIIOYaeT B ce0d cTpaHbl U TEPPUTOPUH, KOTOPHIE MO MPUYMHE CBOEH
reorpaguueckoil OIM30CTH, SABJIAIOTCS HauOoJjiee €CTeCTBEHHBIMHM MapTHEpaMH il TOPTOBIM U
MHBECTUPOBAHUS, 1 OJHOBPEMEHHO KOHKYPEHTaMH 32 MECTO B I7100aIbHON [IENOYKE ITOCTABOK;

- B CHJIy CBOETO KYJbTYPHOI'O M IPAaBOBOI'O CXOJICTBA CTpaH, 0Opa3yoLIMX PEruoH, MOTYT
M3y4aTh U NEPEHUMATh OMBIT U JYYIlINE IPAKTUKU COCEACTBYIOLIUX CTPaH.

BeICTpo MeHsIomasics reonoIMTUYecKasl CUTyalusl HaNpsIMYIO BIMSET HA DKOHOMUKH CTpaH
peruona. 1o TpedyeT NOJABUKHOCTH, THOKOCTH, YHUBEPCAIbHOCTH TPAHCIIOPTHO — JIOTUCTUYECKOM
UHPPACTPYKTYPHI 10 MEHAIOLMMCS HAPABJICHUSAM TPAHCIIOPTHBIX MOTOKOB.

VY Ilpukacnuiickux ctpan Kazaxcran, Azep6aiimxkan, Typkmenucran, Poccus u Upan camas
nnuHHas OeperoBas nuHuUs y Kazaxcrana, a camast kopotkas — y Upana. [Ipunsaras B 2018 roay
KonBenmuss o mpaBoBoM ctaryce Kacmuiickoro Mopsi MO3BOJMIMIA KaXIOMYy MPHOPEKHOMY
rocy/apCTBy YCTaHOBHUTb TEPPUTOpPHAIbHBIE BOBI, HE IPEBBIIAIOIINAE 110 MIMpUHE 15 MOpckux
MUJIb, U PHIOOJIOBHYIO 30HY IUPUHON 10 MOPCKUX MWIIb, pa3pelliuB JaBHUN CIIOp O cTaTyce Mops
[4]. B HOBOI CII0KHOM T'€OMOJIMTHYECKOM CUTYaIlMU U OJlaroapsi CBOEMY CTPaTern4ecKu BaXKHOMY
nonoxkeHnto, PKM ciykut cBs3yronuMm 3BeHOM Mexay EBponoi, Asueln u bavmxauM Boctokom

(pucynok 1). Kak crnenctsue, moBbIIIEHHAsS aKTyallbHOCTh MEKIYHAPOIHBIX KopuaopoB TMTM u
Cegep-IOr.
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OxoHoMukHU cTpad PKM cHIIbHO pa3inyaroTcs o CBOEMY MaTepUalbHOMY OJIarOCOCTOSHUIO,
YPOBHIO SKOHOMHMYECKOTO OJaronoiyuusi ¥ ypoBHio auBepcudukanni. CBOUMH 3KOHOMHUYECKUMHU
ycrexaMu OOJBIIMHCTBO CTpaH, B T.4. Kazaxcran, o0s3aHO CBOMM NPUPOJHBIM pecypcam, HX
HSKOHOMMKA HEIOCTAaTOYHO IUBEPCU(PUIIMPOBAHA U CTAJKUBAIOTCS C CEPhE3HBIMH PHUCKAMM H3-32
KojeOaHWil IIeH Ha CHIPhEBBIC TOBAaphl M 3TO MIaBHas cinabocth skoHOMHK PKM. IleuwanbHo
M3BECTHBIN 00Bai 1eH Ha HedTh B 2014 roay npuBen K CHIKEHUIO TEMIIOB 9KOHOMHYECKOTO POCTa.
C Tex mop 3TU rocyAapcTBa MPUOETAIOT K Pa3IMYHBIM CTPATETHsIM IuBepcuUKannu, 4TO0ObI CHU3UTh
PUCKHM YpE3MEPHOM 3aBUCHUMOCTH OT pecypcoB. [IpuueM mpoaoinKarommiicss Nepexos K «3eJIeHON»
SHEPreTUKE MOXKET UMETh elle 00Jiee HeraTUBHBIC MOCIEACTBUS ISl ’TUX SKOHOMUK, €CIM OHU HE
OydyT AeMCTBUTEIHHO TUBEPCUPUIIMPOBAHBI.

\/\j\h
KazaxctaH

[
a
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] A

%?
:
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Pucynok 2. Crpanst PKM

Bxknag nedr u raza B BBII Kazaxcrana, Azep6aiimkana u Typkmenncrana npessimaet 10%,
a PKCHOPT YIJIeBOIOPOJI0B cocTaBisteT Oonee 40% ux obuero sxcnopra [4]. B pesynbrare TOIbKO
JIBE€ U3 3TUX CTpaH, AsepOaiikan u KazaxcraH, cMoriu npuBiiedb HauOOJBIIYIO JOIIO MPSAMBIX
nHocTpaHHbIx MHBecTHLMi B PKM. HecMOTpst Ha HECKOJIBKO 3aMeJIEHUI B TEMIIaX pOCTa, KOTOPbIE
B OCHOBHOM OBLIM BbI3BaHbl BHEIIHMMH (PaKTOpaMH, SKOHOMUKHU O0EHMX CTpaH JIE€MOHCTPUPYIOT
YCTOMUYMBBINA SKOHOMHUYECKUI pocT, a pazsutue TMTM cnocoOCTByeT 3TOMY.

Cpennnii Temn »koHoMudeckoro pocta PKM cocraBnser npumepro 4%. Ilomumo
HE/OCTaTOYHOU auBepcu(UKaLnU, K OOmMM HpoOjeMaM OTHOCATCS KOPPYNLHUsS M 4Ype3MepHas
3aBUCHMOCTH OT JICHEXKHBIX TIEPEBOJIOB M3-3a pyOexka [5]. Poccus, kpymueiimas skonomuka PKM
ObUI KJIIOYEBBIM TOPTOBBIM MAapTHEPOM OOJIBIIMHCTBA CTpaH B pervoHe. ITostomMy B ycinoBHSAX
MJITAHOMEPHO YXKeCToUarmmxcs caHkimii mpotus PO u Mpana, pois u Bo3MoxHOCTH A3epOaiipkaHa
n Ka3zaxcraHa BO3pacTaroT, Tak KaK OHU pa3MEIIEHbl Ha €IMHCTBEHHOM HAIIPABJIEHUH I'PY30II0TOKOB
n3 Kurtas B EBpory.
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K coxanenuro, "HQpacTpyKTypa nopTa AKTay HaXOJSIIETOCs Ha TOM HAIPaBJICHUH, CETO/IHS
UMeeT 3HAYUTENIbHbIE HEIOCTAaTKH, TaKue KaK MaKCUMaJlbHasi 3arpy)KeHHOCTb INpPUYaIbHbBIX
MOILHOCTEH, OrpaHUYUBAIOT IPY30000pOT, MHOTO BPEMEHU YAEIAETCS TAMOXXEHHBIM OIEPALIUAM,
MaJlas BMECTUMOCTb IIPUYAJIOB Ul KOHTEHHEPOB, a TaKKe U3-32 HECOTJIACOBAaHHOCTH YYaCTHHUKOB
IpoLecca IMepeBO3KH YBEIMUEHO BpPEMs MOJauyd BaroHOB C KOHTEMHEpaMHU C MarucTpajbHOW CEeTU
AKEJIE3HBIX JIOpOT.

Mopckoii TopT A0JDKeH 001a1aTh Pa3BUTON CKIIQJACKON M TPAHCIOPTHOW MH(PACTPYKTYPOil,
crnocoOHoi 00padoTaTh pacTylre 00beMbl IPy30- U KOHTEHHEPOIIOTOKOB. B TaHHOM HCCe10BaHUH,
MpeJyIaraeTcsi BBECTU TEPMUH «KOHTEHHEPHBIN CTOK — Xa0», KOTOPBII paccMaTpUBAETCs KaK CEKTOP
TPAHCHOPTHO — JIOTUCTUYECKOH HHQPPACTPYKTypbl B HOPTY AKTay OOLIEro IoJb30BaHus,
HaxXo/dIIeics B COOCTBEHHOCTH MOPTa, OPHUIMAIBHO OTKPBITOTO Ui KJIMEHTOB C BO3MOXHOCTBIO
IIPUHUMATH/OTIPABIATE  KPYIHOTOHHA)XKHbIE KOHTEWHepbl. OTINYUTENBHOM OCOOEHHOCTBIO
KOHTEWHEPHOTO0 CTOK — Xaba Oynet nadopmarmonHas 6a3a 0 KOHTEHHEPHBIX CTOKaX B TPAHCTIOPTHOM
y3Jie ¢ BO3MOXXKHOCTBIO IPOCMOTpa Ha KapTe MO reorpaduyeckoil npuBsizke U B TaOJIMYHOM BHUJIE.
Nudopmanmonnas ©6a3a Oymer cojxepkarh MOAPOOHBIE cBeleHUs 00 HHpacTpyKType
KOHTEHHEPHBIX IEpeBO30K, 000 BCEX YYaCTHMKAaX pbhIHKA IepeBO30K. biarogaps oOmmpHON
nHGOPMAIIMOHHOH 0a3e KIMEHTH CMOTYT:

- OBICTPO M MPOCTO HAWTH MOPCKHE IOPTHI B PErHOHE, KEIE3HOAOPOXKHBIE CTAHLUHU U
MOABE3/IHbIE  IYTH, BBIIOJHAIOIINE ONEpaluud C  KPYINHOTOHHaXHBIMU  KOHTEHHEepaMu
(KOHTEHHEPHBIC CTOKH);

- Ha 9KpaHe paboyero CTojia KOMIBIOTEPA YBUIETh KOHTCHHEPHbIE CTOKH, HAIPUMEpP Ha KapTe
Mapurpyra TMTM;

- Y3HaTh MH(QOPMALMIO O KOMIAHMSIX, OKA3bIBAIOIIMX YCIYTd IO TpPUEMY, BBITPY3KE H
XPaHEHHIO KOHTEHHEPOB B Pa3IMYHbIX PErMOHaX (KOHTEHHEPHBIE areHThl);

- 3aKa3aTh KOHTEUHEP MO/ MOrPy3KYy B MOPCKUX MOPTAX U JKEJIE3HOIOPOKHBIX CTAHIUSX;

- Pa3MECTHUTh CBOK MH(POPMALIMIO O MOKYIIKE WM MPOJake KPYMHOTOHHAXHBIX KOHTEHHEPOB
¢ npuioxkeHueM pororpaduii u onucanueM;

- HAUTH UHTEPECYIOINN KPYNMHOTOHHAXKHBIM KOHTEWHEp, MCHOJb3ys CHUCTEMY IOHMCKa IIO
peruoHam M TEXHHYECKUM MapaMeTpaM KOHTEHHEPOB

[Tnanupyemblii KOHTEHHEpHBIH CTOK-xa0 B TMOPTYy AKTay MO3BOJIUT C(HOPMHUPOBATH
KOHTEWHEPHBIN MapK Ha TeppuTopun opta aia ctpad Kacnuiickoro peruona u LlentpansHoit A3uw,
MIPOXOJALINX Yepe3 MOPT MEKIYHAPOIHBIX KOPUIOPOB.

Jnst ycnenrHoi paboThl MmopTa MOTPEeOyeTCs CO3JaHUE TaKOM CTPYKTYpbl Kak «EmuHbIN
orepaTop KOHTEHHEPHOro CTOK — xaba» ¢ nH(pOpMaIMOHHOM 6a30H, 00beAMHAONIEH HH(OPMALIHIO
MIOTOKOB KOHTEHHEPOB MeXIyHapoaHbIX kopuaopoB Cesep-1Or, mapmpyr TMTM, TRACECA u
BO3MOXXHBIX HOBBIX HAIlpaBJICHUM KOHTEHHEPONOTOKOB C MEPEBAIKOM B TNOPTy AKTay.
VYcTaHOBNIEHHE CKBO3HBIX TMOKMX Tapu(oOB Ha Ha3BaHHBIX MEXKIYHApOJHBIX KOpPHUIOpax
NIEPEOPUEHTHUPYIOT KOHTEHHEPONOTOKM HE ToJbKO ¢ Kutast, HO u ¢ LleHTpanbHO-A3naTcKuX cTpaH
Ha nopt Akrtay. Jlnsa ynemieBieHus TapudoB HEOOXOAMMO MpopadaThiBaTh BOMPOC MO 0OpaTHOM
3arpy3Ke IMOpOKHUX KOHTEHHEpPOB MM BO3BpaTy. Bce 3TO NOBJIEUYET COBEPIIEHCTBOBAHUSA U
rapMOHM3allMU 3aKOHOJATENIbCTBA B cdepe TpaHcmopTa He Toiabko B Kaszaxcrane, HO U cTpaH-
MapTHEPOB 10 MEXAYHAPOAHBIM KOPUIOpaM, C BO3MOKHOCTBIO CO3JaHMsI €MHOIO IIEPEBO30YHOIO
JIOKYMEHTA.

PesyabTarel. C onTUMU3MOM TS B OyAyliee, MOXKEM MpearoiaraTb, 4To B MOpTy AKTay
OyIyT peaqn30BaHbl JIydlllU€ TEXHOJIOTMH, HAlpUMep, OeclpepbIBHAs JOTUCTHKA MEPEBO3KU U
nepepaboTKU KOHTEHHEPOB, MO CXEME «WKEJIEe3HOJOPOXKHBIM BaroH — KOHTEHHEPHBIN CTOK-Xald -
MOpCKOE€ CynHO» (pUCYHOK 3), b0 OyneT NOCTUTHyTa IepeBajika MO MNPSIMOMY BapHUaHTy C
BO3MOKHOCTbIO OOpPa30BaHMsI YCTOMUMBBIX HHUTOK KOHTEHHEPHBIX I0€370B U KypPCHPOBAHUS
MOPCKHX CYJIOB 10 pacIMCaHUIO C MPUBSA3KON IpYT K Apyry. B nneane nepeBo3ka koHTelHepoB OyieT
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OecrpepbIBHOW TEXHOJIOTUEH, HE TPEOYIOIIEH TOTOTHUTEIBHOTO BPEMEHH JUTsl XpaHEHUs!, 00paboTKU
KOHTEHHEPOB U NPOCTOS BATOHOB B NOPTY AKTay.

[Ipumenenne cxembl OecHpepbIBHOH OOpaOOTKHM KOHTEHHEPOB, O0ECHEYUT EIUHCTBO U
HENPEPbIBHOCTh TPAHCIOPTHO-TEXHOJIOTMYECKOT0 IpOLlecca, MHUHUMAJbHbIE MPOOErH BaroHOB,
BO3MOKHOCTh KOMIUIEKCHOW aBTOMATU3aIIUH TIOTPY309HO — Pa3TPY304HBIX pabOT MOBBICUT CKOPOCTh
JOCTaBKM KOHTEMHEPOB U CTaHET NPUBIIEKATEIBHBIM TPAHCIIOPTHBIM Y3JIOM YCIIEHIHO PELIAIOIINe
poOJIeMBl «y3KHX MECT». A COIJIacOBaHHas paboTa MO PACIMCAHUI0O KOHTEHHEPHBIX MOE3/I0B U
MOPCKHUX CYJJOB 00€CIEUUT PEryasipHOCTh U PUTMHUYHOCTh KOHTEHHEPOIIOTOKOB.

Curyanuss ¢ oOmeneHueMm Kacmuiickoro MoOpsi CTAaHOBHUTCS YIPOXKAMOIICH, IMO3TOMY
HE00XO0AMMO NMPOBEJCHUE MEPOIPUATUI CO CTpaHAMM, COCECTBYIOLUIMMHU 110 MOPIO U o0ecreyeHue
9KOJIOTMYECKOM 0€3011aCHOCTH.

Morpy3ua/pastpyaea Hafc Torpyawa/ pasrpyaKa Waft
/A nAaThopME /A nAardopMel
: ‘ A
i %
Iy (il
W m-a
Pa3rpy304HO-NOrpY304HaA Pa3rpy30uHo-NOrpy30uHaR Crow-xb KowTeiHepos A wcTpaTHBHOE
TN nAolyaKa 1AaHHe

Pucynoxk 3. TexHonoruueckas cxema KOHTEHHEPHOTO CTOK — Xaba B MOPCKOM HOPTY AKTay

3akiouenne. Peanuzanus MpoekTa IO CO3/aHUIO KOHTEMHEPHOro CTOK-Xaba cTaHeT
3HAQYUTEJIBHBIM IIarOM B HAPAIMBAHUY TPAH3UTHOIO ITOTEHIMAJIA CTPaHBbl, B IOJIHON MEPE PACKPOET
IOTeHIMan Mopckoro nopra Axkray u Kasaxcrana kak nuaepa 8 PKM.

B oTHOmIEHMM MEXIyHApOIHBIX KOPUAOPOB, MPOXOAIIMX uyepe3 mnopT Akray, Oyner
obecrieyeH OeCIOBHBIN TPaH3UT. DTO 3HAYUT, UTO OyJEeT co3/1aHa eauHas (onpeaensemMas CTpaHaMu
YYaCTHUKAMHU MEXJIYHApOJHBIX KOPUIOPOB) TEXHOJOTMYECKas, TaMOXEHHas, TapupHas U
VHBECTUIIMOHHA IIOJIUTHUKA, a TAKXKE IPO3payHble IIpaBUjIa B3aUMOOTHOLICHUN TPaHCIOPTHBIX
KOMITAHUM ¥ YIIPOILEHHBIE IIPABUIIA B3aHMHOIO JTOCTYIIa HA TEPPUTOPUU CTPAH-YIaCTHUKOB.
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COBPEMEHHOE COCTOSHHUE M1 BOSMOXHOCTH PA3ZBUTHUAA
ABHUAIIEPEBO3KU I'PY30B

KYKTEPJI ABUATACBIMAJIIAYIBIH KA3IPTI )KAFJABI MEH IAMY
MYMKIHJIIKTEPI

THE CURRENT STATE AND OPPORTUNITIES FOR THE DEVELOPMENT OF
AIR CARGO TRANSPORTATION

AHHOTanus. B crathe paccMaTpuBalOTCs MEPCIEKTHBBI Pa3BUTHS BO3AYIIHBIX MEPEBO30K
rpy3oB B Kazaxcrtane, MpeamoChUIKH CO3/JaHUS MEXKIYyHApOJHOTO TPy30BOro xaba, a Takke
MPOOJIEMBI aBHANEPEBO30K TPY30B B KOHTCKCTE HMHTETPAllMd B COBPEMCHHYIO MEXTYHAPOIHYIO
CUCTEMY aBUAIIEPEBO30K.

KuroueBble cji0Ba: aBHanepeBO3Ka, TCHICHIIMH, PAa3BUTHUE JIOTUCTHUKU, PHIHOK MEPEBO3OK,
JIOTUCTUYECKHH Xa0.

Anparna. Makanana Kazakcranma >kyKTepili oye TachbIMaJbIH JaMBITYy MEPCIEKTHBAIAPHI,
XaJIBIKAPAIBIK KYK XaObIH KYPYABIH aIFBIIIAPTTAPBI, COHIAN-aK Ka3ipri 3aMaHFbl XaJIbIKApaJIbIK
aBHaTachIMaliay )KYHEeCiHEe MHTErpalsiay KOHTEKCTIHICT] )KYKTEep/Ii aBUaTachiMaiiay Macelenepi
KapacThIPbLIA/IbL.

Tyiiin ce3gep: oye TackIMaibl, YpHAicTep, JOTUCTHKAHBIH JaMybl, TachIMallay HapbIFbI,
JIOTUCTHKAJBIK Xa0.

Abstract. The article discusses the prospects for the development of air cargo transportation in
Kazakhstan, the prerequisites for the creation of an international cargo hub, as well as the problems
of air cargo transportation in the context of integration into the modern international air transportation
system.

Keywords: air transportation, trends, logistics development, transportation market, logistics
hub.

Kazaxcran - MexayHapoIdHBIH aBHAlIMOHHBIA Joructudeckuii xad. CerogHs mHbopMaius o
CEPHhE3HOM TIIaHOMEPHOM paboTe B ATOM HAIPaBJICHUU OCBEIIACTCS BO MHOTUX O(UIIMATBHBIX, U HE
oueHb, wHcTOUYHMKaX. JleWicTBurenpHOo, PecmyOmmka Kazaxcran crpemuTcs CTaTh JIUAEPOM
aBHAlMOHHOM oTpaciu LleHTpanbHol A3uu.

ABHAanNepeBo3KM — HTO JAWMHAMUYHO pPa3BUBAIOIIASCA OTpaciib MHUPOBOTO TPaHCIOPTA.
Pa3BuBaroTcs U U3MEHSIOTCS CIIOCOOBI U METObI BE/IEHUSI aBUALIMOHHOTO OW3Heca, U aBHallMOHHAs
TEXHHUKA. AJPOIOPTHI, KAK 4aCTh aBUATPAHCIIOPTHON CHCTEMBI SBIISFOTCSI COCTABHOM YacThIO OOIIei
TPaHCIOPTHOM  MHQPACTPyKTYyphl CTpaH M  PETHOHOB, CTPATErMYECKHMM  KOMIIOHEHTOM
KOHKYPEHTOCTIOCOOHOCTH KaK PETMOHOB, TaK W OTAEIbHBIX CTpaH. Pa3Burtas uHppacTpykTypa
a’pONOPTOB U a3PONOPTOBAs CETh B I[EJIOM — 3TO BaXXHOE M HE0OX0auMOe yciaoBUe 3PPEKTUBHOTO
(YHKITMOHUPOBAHUS BCE aBUATPAHCIIOPTHON CHCTEMBI.

CornacHo nanueiM MKAO (MexnyHapoaHON opraHM3alMy TPakIaHCKON aBUAIlUK), HA JIO0JIIO
BO3ayIIHOTO TpancnopTa B 2020 roay npoxoauinock okojio 35% nepeBo30K TOBapOB BCEl MUPOBOM
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TOPrOBIM B CTOMMOCTHOM BblpakeHMH. W 3Ta nons pacrer. CornacHO JaHHBIM JIOJTOCPOYHOTO
nporuoza IATA (MexayHapoaHas accomMalisl BO3IYIIHOTO TPAHCIIOPTa), B  OJMOKaMIIeH
IIEPCIIEKTUBE IPOM30MIET IepepaclpesielieHue aBUANoTOKa Ha BOCTOK. /[[paiiBepom mporecca
BeicTynuT Kutaii, kotopsiid, mo nporuozam IATA, x cepenune 2020-x rogoB moasuner CIIIA ¢
MIO3ULMHU KPYIHEHIIIEro NIPOKa Ha PhIHKE aBUAIIMOHHBIX I'PY30BbIX IEPEBO30K [1].

C U3MEHEHUsMH, MPOUCXOJAIIMMHU B IOJUTHYECKOW M SKOHOMHUYECKOM MHUPOBOW >KH3HHU,
MOSIBJISIFOTCSL HOBBIE TOProBble NyTH. C aKTUBHBIM Pa3BUTHEM KUTAMCKUX I'Py300TIpaBUTENICH IS
MHUPOBOT'O PhIHKAa PAaCTET IPUBJIEKATEIbHOCTh IpUrpaHuuHblx ¢ Kuraem rocynapcrs. Ha nepsble
ponu BeIXOHAT cTpaHbl LleHTpanpHON Asmm, Takue kak Kazaxcran, Y30ekucrtaH, Keipreiscras,
MMEIOIIME OIPOMHBIM TPaHCIOPTHBIM MOTEHIMAIL.

Esxeromnblii 00beM Tpy30BBIX MEPEBO30K Mexy Azueit u EBpomoii cocraBnsieT nopsiaka 7-8
MJIH. TOHH. IIpu 3TOM KOnMuecTBO 00pabOTaHHOIO Ipy3a B OTEYECTBEHHBIX a3poNopTax 10 UTOraM
2021 rona coctaBuio 130 Teic. ToHH WM okoio 1,6% ot emkocTu a3uarckoro HamnpasiaeHus (2020
rox — 87,1 Teic. ToHH, 2019 rox — 140,4 TeIC. TOHH) [2].

KazaxcraHn, sBisisicb KpyIHEUIIUM B MUpE TOCYAapCTBOM, HE UMEIOIIMM BbIXOJa K OTKPHITOMY
MOpI0, U BaxkHbIM 3BeHOM Benukoro IllenkoBoro Ilytu, o6ecrieunBaeT HHGPACTPyKTYpHbIE CBSA3U Ha
IyTH  TIpy30moToka U  (GOPMUPYET  OCHOBY  TPAH3UTHO-TPAHCHOPTHOIO  IOTEHLHUANa
TpanckacuiicKOro Mex{yHapOAHOIO TPAaHCIIOPTHOI'O MapIIpyTa.

Kak cuuTaroT 3KCnepTsl, B CIOKHMBIIECHCS HOBOW T'E€OIOJIMTHYECKOM M Ie03IKOHOMHUYECKOMN
peanbHOCTH 04eHb MHOTOe OyJeT 3aBuceTh oT Kazaxcrana.

Kaszaxcran Bcerga xoTen ObITh MHIYCTPUAIBHBIM XaOOM, Kak B IACCaKUPCKOM, TaK U B
rpy3oBoM nortoke. OpaHako, paHee B cTpaHe ObLT B3ST KypC Ha pa3BUTHE HAIlMOHAILHOI'O
IIepeBO3UMKAa W 3alaJHbIM KOMIIAHUSM 3aKpbIBaJM BO3AYyIIHble BopoTa. Ho BoOT ceifuac
OTpaHUYEHUS, HAJIOKEHHBbIE Ha aBHALMOHHYIO OTpacib Poccuu, mpeanosiaraloT pa3BUTHE
Kazaxcrana xak aBuanponHoro xaoa. Hesasucumoe Poccuiickoe u3nanue numer, 4to PK gomkHa
CTaTh HE MPOCTO BO3AYIIHBIM XaboM aist PD, Ho u OydepHOll 30HOM B BOCTOUHOM HalpaBJIECHUU.
g Poccun asponiopt AkTay mMor Obl cTaTh OoJiee yJOOHBIM MEepecaouHbIM MyHKTOM YyeM CtamOyi
i JlyOaii.

Kaszaxcran MHOrue rospl ymyckain 3Ty HuIly. B Havane roga Obul onyOJMKOBaH OTYET, YTO B
2022 rony Kazaxcran npussut nopsaka 10,8 Muirona naccaxupos, 1 B 2023 rony 0:kMIaeTcsi pocT
no 15%. OpHuM u3 (paxkTOopoB II0OANM3ALMK MHPOBOM HIKOHOMHUKU SIBJSIETCSI YMEHbILIEHUE
3HaYMMOCTH pPAacCTOSIHUSA, KOTOpPOE€ TPOUCXOAMT Oylarofapsi BO3pACTAOLIEH  aKTMBHOCTU
nepeBrKeHus. Bo3MylIHbIN TpaHCTIOPT UTPaeT KIH0YEBYIO POJIb B CBA3BIBAHUH JIFOJIEN U DKOHOMHUK.
Ilo »oToif mnpuuMHE BO3AYIIHBIA TPAHCHOPT SBIAETCS OJHOW U3 Haumbosiee TUHAMUYHO
pa3BuBaOIMMXCA oTpacieil B mupe. CpenHUI €KEroJHbI POCT 3TON OTPACIM COCTaBJISET OKOJIO
3,7%, a MexnyHaponHas accouuanus BO3LYIIHOIO TPAaHCIOpPTa paccuuThiBaeT, 4yTo B 2035 rony
ol1iee 4uciao BO3AYIIHBIX MAcCaKUpoB cocTaBUT 7,2 miph. CoryiacHO HpoOrHo3aM, B Oyayliem
Oosblasi yacTh CIIpoca Ha aBMarepeseTsl OyneT NMPUXOAMTHCA Ha pas3BHUBarolIuecs cTpassl [3].
Kaszaxcran B 3TOM OTHOIIEHUU HE SBJISETCS MCKIIIOUEeHHEM. PacTyliee KoauMuecTBO MaccaXxupoB U
pacrioyio’keHue B IIEHTPE OCHOBHBIX PHIHKOB aBHANEPEBO30K OKAXYT OJaronpHusTHOE BIMSHUE Ha
OTpaciib.

Pa3BuTie BO3QyHIHOrO TpaHCIOPTa M a’pONOPTOB YAaCTO CBA3AHO C HKOHOMHUYECKUM
pa3ButreM u poctoM. CylecTByeT MHOTO HCCIIEIOBAHUM, MOCBAIICHHBIX 3TOW TEME, B Pa3HBIX
gacTax mupa. Tema nocrarouno xopomo uzydeHa B CIIA, n ecTb MHOTO MCCIIEJOBaHUM, KOTOPBIE
MTOKa3bIBAIOT BBHICOKYIO 3HAUMMOCTh aBUANIEPEBO30K U a3pPOIOPTOB B MaciITade Kak JIOKaJIbHOM, TakK
Y MUPOBOM IKOHOMUKH. BBIIIO yCTAaHOBJIEHO, UTO CYLIECTBYET MOJOKUTENBHAS CBA3b MEXKAY YUCIOM
MacCakKUpOB Ha AYIIy HaCeJIEHUs U MPEeAbIAYITUMH U MOCIEAYIOUMMHI YpOBHAMHU 3aHATOCTH (Goetz,
1992). Csi3p MEXy MACCAKUPOMOTOKAMU U POCTOM 3aHATOCTH ObuIa moka3ana Blonigen u Cristea
(2012). Beio noka3aHo, YTO YBEIMUEHHUE YHCIIA TACCAKUPCKUX CAMOJIETOB MPUBOJIUT K YBEIMYEHHUIO
3aHATOCTH B cektope ycnyr (Brueckner, 1996). ITepkoko (2010) mpurmen Kk TakoMy ke BBIBOJY Ha
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OCHOBE aHanm3a paboTel a’pornoptroB Mramuu. JIluHeiHas 3aBUCUMOCTb MEXKIY KOJIMYECTBOM
MACCAXUPCKUX CaMOJIETOB M 3aHSATOCTbIO B BBICOKOTEXHOJOTHMYHBIX OTpacisX Takxke Oblia
obnapyxena B CIIIA (Alkaabi and Debbage, 1999; Button and Taylor, 2000). Uucno naccaxupon
YBEIUYMBACT 3aHATOCTh B HWHHOBaMOHHBIX oTpacisix (Neal, 2012). C napyroil CTOpOHBI,
MACCAXUPCKUE TEPEeBO3KU SABISIOTCS Oosiee 3HAYMMBIM (PAKTOPOM pPOCTa 3aHATOCTH, YEM
TpancroptupoBka rpy3oB (Green, 2006). Bpl1o yCTaHOBJIEHO, 4YTO YBEJIMYEHHE €XKETOTHOTO
[1aCCaKUPOIOTOKA B KOHKPETHOM a3pornopTy Ha 1% IpUBOIUT K YBEIMUEHUIO NPSIMON 3aHATOCTH Ha
0,75% u pocty npsmbix 10xo010B Ha 0,49% (Benell and Prentice, 1993) [4].

Bo3aymHelii TpaHCIIOPT HE SBIIACTCS BAXKHEUIIMM TPAaHCHIOPTHBIM cpeacTBoM B Kazaxcrane.
ITo nanubiM Komutera rpaknanckoii apuanuu Kazaxcrana, mumnis HeMHOTHM Ooiiee 4% oT o01iero
qycjla BHYTPEHHUX IIaCCa)KUPOB IIEPEBO3UTCS BO3AYIIHBIM TpaHcnopToM. OJHaKoO YuUCIO
aBuanaccakupoB B KazaxcraHne mocTossHHO YBETUUMBACTCSA B TEUEHUE MOCIECAHIX HECKOJIbKUX JIET,
u B 2017 roxy ono pocturio 7,4 muwuinoHa uenoBek [5]. KonuuecTBO maccakXupoB MOXKET
paccMmarpuBaThCsl Kak (DYHKIUS TaKUX MEPEMEHHBIX, KaK HacelleHue, J0XOJ Ha AYIIY HACEJICHUS,
paccTosiHue MEeXJy rOpoAaMHU, IUIOTHOCTh HACEJIECHUsI, HAJIMUUE APYTUX TPAHCHOPTHBIX CPEACTB U
T.J.

Ecnu rocynapctBo moctaBuT 3amady Oydepusanuu u co3nanus xaba, Bce MPEANOChUIKH IS
3TOTO €CTh:

1. M3-3a reononuTUYECKON CUTYyalluM MHOTHE aBUAIlEPEBO3UMKH CE€iluac He MOT'YT MPOJIETaTh
Hag Tepputopuedt Poccuu. OHu Temeph M3BICKUBAIOT HOBBIE MapHipyThl, Kazaxcran yxe
OIpesieJIEHHO 3apaboTall Ha ATOM IacCaKUPOIIOTOKE OoJblle, YeM B npeabayiue nepuoast. Ilo
nanasiM  PITI  «KazaspoHaBuranus», KOJIMYECTBO CaMOJIETOB, MPOJICTAIOIIUX B BO3AYIIHOM
npoctpancTBe Kazaxcrana, yBenn4miIoch 0oJjiee ueM B TpHU pasa — cBbimre 450 peiicoB 3a cyTku. B
CBSI3U C ATUM MPUHSITHI MEPHI MO YBEJIMUYECHUIO MPOMYCKHOM crocoObHoctn CHUCTeMbl yIpaBieHUs
BO3IYIIHBIM JABMKeHUEM. [Ipeamonaraemsiii momonHuTeNbHBIN noxon Kazaxcrana oxumaercs B
pasmepe $1,5 mutn B mecsir. [5]. Kpome toro, KoMmuteToMm rpakianckoi aBuarui MUHHCTEPCTBA
UHAYCTpUH U HHPpacTpykTypHOTO pazsutus PK Ha msate et — 10 2027 — roaa Ob11 MPOJICH PEXKUM
"OTKpBITOE HE0O". DTOT PEKUM MPEyCMATPUBAET CHATUE BCEX OTPAHUYCHHI 110 KOJIHMUECTBY peiCcOB
W TPENOCTaBICHUE WHOCTPAHHBIM aBHUAKOMITAHUSM TIISITOW CTenmeHW 'CBOOOJBI BO3ayxa' Ha
MapuipyTax, I7ie He ONEepUPYIOT Ka3axCTaHCKuEe aBUakommnaHuu. Kpome Toro, pexum "OTKpbITOE
He0O0" croCcOOCTBYET MPUBJICUYEHUIO HOBBIX MHOCTPAHHBIX MEPEBO3YMKOB, PA3BUTHIO KOHKYPEHLIUU
aBUATIEPEBO3YUKOB, OTKPHITHIO MEXKAYHAPOIHBIX MAPIIPYTOB, CHI?KEHUIO CTOUMOCTH aBUaOUIIETOB,
Pa3BUTHIO TYPU3Ma U YBEJIIMYEHHUIO TPAHCIIOPTHON AOCTYNHOCTH ropoioB Kazaxcrana.

[lo pannbiM  «KazaspoHaBUranum», KOJIMYECTBO TPAH3UTHBIX IIOJIETOB HWHOCTPAHHBIX
aBuakommaHui (0e3 ydeTa poccuiickux) Haja TeppuTopuert Kazaxcrana 3a mocineaHue MATH JIET
M3MEHWIOCH CIIEIYIOUIMM 00pa3oM:

eB2018-M — 93,7 TEIC.;

e B 2019-m — 89,6 THIC.;

¢ B2020-M — 59,7 THIC.;

e B 2021-Mm — 64,9 THIC.;

e B 2022-m — 124,2 THIC [6].

2. Aspomnoptel KazaxcTtana B OCHOBHOM pacHoJIOKEHbl Ha MYTH MPOXOKIEHUS BO3IYIIHBIX
Tpacc, coenuusronmx EBpony ¢ Asumeir u HOro-BocTouHoit A3sueil, BCIEICTBHE YEro HMMEETCS
CYUIECTBEHHBIN MOTEHIHAN PACIIHPEHUS MEKTYHAPOIHBIX BO3AYIIHBIX COOOIICHUN M YBEIUYCHUS
MOJIETOB Ka3aXCTaHCKMX aBHAKOMIIAaHMK B ONbkHee W JanbHee 3apyOexwse. Han teppuropueit
Kazaxcrana mposeraet 60J1bI10€ KOJTHMYECTBO MEKTYHAPOTHBIX BO3IYITHBIX KOPHIOPOB. APOIIOPTHI
TaKuX TOpPOJOB Kak AJMarel W AcCTaHa TIOCTETICHHO WHTETPUPYIOTCS B COBPEMEHHYIO
MEXIYHApOAHYIO CHUCTEMY aBHAaIllepeBO30K, OJarogapsi CBOEMY BBITOJHOMY pACIOJOKEHUI0 U
pa3BUTON MHPPACTPYKTYPOU CMEKHBIX BHJIOB TPAHCIIOPTA, OJTHAKO TEMITBl ATUX WHTETPAIIMOHHBIX
MPOLIECCOB HEOOXOAUMO (OPCUPOBATE.
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3. Habmiomaercss yBenuueHHE AaBHALMOHHOTO TPAH3UTHOTO TIOTOKA B  BO3JIYLIHOM
npoctpaHcTBe Ka3zaxcraHa, B CBSI3M C HM3MEHEHHMEM U OOHOBJIEHHMEM MHUPOBBIX JIOTUCTHYECKHX
MapuIpyToB B IocieAHUM roj. OJHO M3 BaKHEWIIMX YCIOBUHW BO3IYIIHOI'O TpPaH3UTa — 3TO
obecrieyeHrne aBUATOILUIMBOM M €ro KOHKYPEHTHas LieHa. JTOT TaKXKe ONpeneiseT BO3MOXKHOCTb
pa3BUTUS TEXHUYECKUX II0CAJOK M IOJNYYEHHs TOCYJapCTBOM JOIOJHMTEIBHOrO noxozxa. B
Kazaxcrane ¢pyHKuMOHMPYIOT 3 HeprenepepadaThIBarOIIKX 3aB0/1a, KOTOPbIE 00ECIIeUNBAIOT BBIITYCK
700 ThIC. TOHH aBHakepocuHa B rox (2022) mpu rooBoil mOTpeOHOCTH Ha ypoBHE | MIIH. TOHH.
WNHubpacTpykTypa TOIUIMBO3aIpaBOUHBIX KoMIuiekcoB asponopTtoB (T3K) mmeer 3HaunTesbHBIE
CPOKHM D3KCIUTyaTalluM, B OTJEIBHBIX a’pornoprax (0cCOOEHHO B peruoHajIbHbIX). B cBs3u ¢
COKpallleHMeM MOTpeOJeHNs aBUATOIUIMBA YacThb PE3EpPBYapHOrO IapKa HE HCIHOJIb3YIOTCS.
Hcnonbs3yeMble TOMIMBO3AMPABIIMKI UMEIOT CPOK IKcIutyatauu 6onee 10-15 net u He oTBevaroT
COBPEMEHHBIM TPEOOBAHUM.

YacTnyHO aBHANEpPEeBO3UYMKM H3YYarOT BO3MOXHOCTH HCIIOJIB30BAaHUS AJIBTEPHATHBHOIO
BO300HOBIISIEMOTO OHMOTOIUIMBA BMECTO OOBIYHOrO KepocuHa. B 2020 romy ABuacTpouTenbHas
Kopropanus Airbus npeacraBuia MUPY HOBBI KOHIENT IPAXKAAHCKUX CAMOJIETOB, KOTOpbIE OyIyT
JeTaTb Ha BOJOpPOAHBIX naBuratensax. Oxnako skcnepthl Kazaxcrana u Poccuiickoit ®enepauun
IIPOKOMMEHTHUPOBAJIM, YTO B 3THX CTPaHaX MOJ00HAs BO3MOXKHOCTb JIOJIO UCCIIEA0BANACh U MOCIe
MHOI'OYHMCJIEHHBIX JKCIIEPUMEHTOB OT IIPOEKTa OTKa3aluch. PacueTsl mokasanu, 4To 3KOJOTHYHOCTh
BOJIOPOJIHOTO  TOIUIMBA HE OTBEYaeT CTaHjaapraM Oe3omacHOCTH. Bmepenn uTenbHble
UCCIIEIOBaHMS MOCIEICTBUN MPUMEHEHUS! TMOPUHOTO TOIIMBA HE TOJIBKO JJIi CAMHUX CaMOJIETOB,
HO W JyIsl SKOoJIoTHH [7].

Hapsiny ¢ mpeanoceikaMu K CO3/IaHUI0 MEXKIYHApOJHOTO TPYy30BOro xaba W Pa3BUTHIO
aBHAaINepeBO30K Ipy3a, B KazaxcraHe CylecTBYIOT U IPOOJIEMBI.

OnHOM W3 TaBHBIX MPOOJIEM aBHANEPEeBO30K rpy3oB B PecmyOnmuke Kaszaxcran siBisiercs
HE/I0CTaTOYHasl pa3BUTOCTh ABUALIMOHHOW MH(PACTPYKTYphl B PErHOHAX CTpaHbl. B GonbIIMHCTBE
peruoHoB  PK  oTcyTrcTBYlOT ~ COBpEMEHHBIE  a’pONOPThI,  CIOCOOHBIE  00ECHEeYUTh
BBICOKOKAUECTBEHHOE OOCIy’)KUBAaHHE TPY30BBIX pEHCOB. DTO NPUBOAUT K OTrPaHMYEHHOCTU
MapIIpyTOB, JONOJHUTEIBHBIM 3aTpaTaM Ha TPaHCIOPTUPOBKY I'py3a M3 OTAAJCHHBIX PETHOHOB
KPYITHBIX aBUAIMOHHBIX Xa00B M YBETUUYEHUIO CPOKOB JJOCTABKH.

BbeIcoknii ypoBEeHb H3HOCA OCHOBHBIX CPEACTB a’pONOPTOB M HU3Kasg JIOXOJHOCTh
a’pOIOPTOBBIX YCIAYT B YCIOBHMSX HMHQUIALMOHHOTO TapreTMPOBAHUS HE MO3BOJISIOT HAIMPABIATH
HE00X0IMMOE KOJMYECTBO CPE/ICTB HA CO3/1aHHE HOBBIX aKTHBOB, OOHOBJIEHHE, PEKOHCTPYKLHUIO U
TEXHUYECKOE MEPEBOOPY)KEHUE OCHOBHBIX CpEICTB, TaKXKe OOECIeUuTh HaJUleXKalluil ypOBEHb
aBHAIMOHHOM Oe3omacHoCcTH [8].

Eme onHoi mpobGnemMoit siBIsieTcs BbICOKas CTOMMOCTh aBuamnepeBo3ku rpy3oB B PK. Oto
CBS3aHO C PsIOM (PaKTOPOB, TAaKMX KaK OTCYTCTBHE KOHKYPEHLIMM MEXJy aBHAaKOMIIAHUSMU,
HejocTaToyHast 3((PEKTUBHOCTh UCIOIB30BAHUS ABUALMOHHBIX PECYPCOB U BBICOKHE TAMO>KEHHBIE
MOIUIMHBI, 1 HAJIOTY HAa aBUAIEPEBO3KY I'PY30B.

Taxe MUPOBOI1 ONIBIT IOKA3bIBAET, YTO OCHOBHBIE CII0KHOCTHU C IPY30BbIMH aBUANIEPEBO3KAMU
OOBIYHO BO3HUKAIOT HA TOM JTare TPAaHCHOPTHPOBKHU, KOT/Ia BO3JAYIIHOE CYJHO HAXOAUTCSA «HA
3eMiie»: B cpesiHeM 85% BpeMeHU Ipy3 HaXOAUTCS B OKUIAaHUN 0(OPMIIEHHS JOKYMEHTOB, TOTa KaK
HEMOCPEACTBEHHO NepeBO3Ka 3aHMMaeT Bcero 15% ot obmiero BpeMeHu npedbiBanus B mytu. [lo
ouenkam IATA, s aBuanepeBO3KH OJHOTO MOTPY30YHOrO MecTa HeoOXxoauMo opopmMuTth 10 30
BUJIOB JOKYMEHTOB cO cHATHeM J0 100 komuii (B 3aBUCMMOCTH OT IYHKTOB OTIpPAaBJIEHUS U
Ha3HAYEHUSs ), IPUTOM, YTO OOJBIIMHCTBO JAHHBIX B ATUX JOKYMEHTAX UJCHTUYHBI.

Mensiercss MupoBasi SKOHOMMKA, HApalMBAIOTCA JIOTMCTUYECKHE MapIIPyThl, YTO
00yCIIaBIUBAET pacUIMpEeHHE JOTMCTUKU B TOM KJIACCMYECKOM BHJE, K KOTOPOMY 32 MHOTHE T'0JIbI
MpUBBIKIA oTpacib. B 2023 roay peiHOK HAOMIOIa€T CUTYAIMIO TPHOOPETEHUST BO3YIIHBIX CY/IOB
KPYNHEHWIIUMHU JIOTUCTUYECKUMH KOMIIAHMSIMM, TPEAJIaralolllMMU PbIHKY MYJbTUMOAJIbHBIE
nepeBo3ku. Tak, Hampumep, miBeiapckas jgoructudeckas kommanus Kuehne+Nagel momyunna
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NIepBLIi rpy30Boii camoinieT Boeing 747—8 Freighter 1 ckopo MOMXydYHUT elle OAMH TaKOW ke caMOoJIeT.
B nos6pe cynoxonnas kommanust MSC cooOriuiia o mpuoOpeTeHIH epBoro rpy30Boro caMoiéra, a
TaK)Ke 0 HAMEPEHUSX C HOBOTO T'0Jla OPraHU30BaTh rpy3omnepeBos3ku moa operagom MSC Air Cargo.
B ¢eBpane mpomnutoro roga ¢paHiry3ckuii KoHTeHHepHO-Toructuueckuii xomauar CMA CGM
00bstBuI 0 cozannt CMA CGM AIR CARGO. B 2021 roxy koMmaHusi Moy4usia YeThIpe TPY30BbIX
camoutera Airbus A330-200F, B 2022 rony eme nBa rpy3oBbix Boeing 777F. K 2026 roay ¢pinor CMA
CGM AIR CARGO muanupyercss yBeauuuTh A0 12 rpy3oBbix camon€roB. B ampene 2022 ropa
natckas kommaHusi Maersk 3asBuia o0 peopraHumszanudd  CBOEro aBuaOu3Heca (KOMITAHUU
MIpUHAJIJICKA aBUaNepeBo3urK Star Air) u Hayane ornepanuii mox Opermgom Maersk Air Cargo. ITo
JTAaHHBIM cepBHca oTciexuBaHus camosietoB FlightRadar24, dmor Maersk Air Cargo HacuuThIBaeT
12 camouneros [9].

dopmupoBaHUE KaApPOBOrO TMOTEHIMAAa OTpacid U TMPOHUKHOBEHHE MEXIYHAPOIHBIX
WHOCTPAHHBIX S3BIKOB, TAaKUX KAaK AHIJMHUCKUA W KHUTAUCKUH, 11 BO3MOXHOCTHM BBIXOJA C
KOMMEPUECKUMH TMPEATIOKEHUSIMU O COTPYJHUYECTBE K TPY300TIPABUTENSAM U DKCHEAUTOPaM
MHUPOBOTO YPOBHS JIOJDKHO CTaTh MPUOPUTETHON 33aJaueii COBPEMEHHOTO JIOTUCTHYECKOTO OM3Heca.
Jlerno B TOM, YTO B HAllly CTPaHy MO-NIPEKHEMY JOCTaBIsA0TCA Oonbline 00beMbl Tpy30B. OOpaTHO
0opTa 3a4acTyro JIETAT C IIYCTBIMH TPIOMaMH. 3a/iaya Ka3aXCTAaHCKHUX JIOTUCTOB — M0 MAaKCHMYMY
o0ecneunTh aBUANepPEeBO3UMKOB TaK Ha3bIBAEMBIM OOpAaTHBIM 3arpy3omM. Takum obpaszoM, aedunut
KBaJTM(UIIMPOBAHHOTO IIEPCOHAJIA, YPOBEHb KBATU(HUKALIMY MTEPCOHATIA M €70 MOTHBALIUS HATIPSIMYIO
BIIUSIIOT HA BCE MEPOTPUSATHUS IO PAa3BUTHUIO U YBEITMYECHHUIO IPY30BBIX aBUATIEPEBO3OK.
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OCOBEHHOCTHY KOHIENIIVMA BHEINHEHN IMOJUTUKHU KA3AXCTAHA 2020-2030

KA3AKCTAH 2020-2030 CBIPTKbI CASACAT TYKbIPBIMIAMACBIHBIH,
EPEKIIEJIIKTEPI

Abstract.The article reveals the significance of the new concept of the foreign policy of the
Republic of Kazakhstan, the old and new approaches and principles used in it, updated priorities. The
authors conduct a consistent political analysis of the current situation in the system of international
relations of Kazakhstan, international experience, and the basic principles of foreign policy. The
article reflects the goals and objectives of Kazakhstan's foreign policy strategy, the country's key
priorities in the international arena, foreign policy implementation tools, implementation stages and
expected results.

The authors of the article emphasize that the new concept differs from the previous one by
analyzing the current situation in the system of international relations. At the same time, the emphasis
is on identifying such challenges and threats to this system as a crisis of confidence and an increase
in conflict between various international actors. Kazakhstan, on the one hand, keeps a “hand on the
pulse”, well understands and takes into account the ongoing processes at the global and regional levels
of world politics. On the other hand, in the ambiguous conditions in the international arena, it is
important and profitable for him to position himself as “an active and responsible member of the
international community, making a significant contribution to ensuring international and regional
stability and security”, focused on maintaining friendly, predictable and mutually beneficial relations
with foreign partners.

Key words: crisis of confidence, multilateralism, human factor, investment cooperation, “soft
power”, status of the “leading state in the region”, tools of “people's diplomacy”.

AHHOTanus. B cratbe packppIBarOTCsl 3HAUMMOCTh HOBOW KOHIIETIIIMM BHEIIHEH MOJUTHKU
PecniyOnuku Kazaxcran, mpuMeHsieMble B HEl cTapble U HOBBIE ITOAXO0/1bI U IPUHIIUIIBI, OOHOBIIEHHBIE
IIPUOPUTETHI. ABTOPBI MPOBOAT MTOCIEA0BATEIbHBIN TOJIUTOJIOTMYECKNI aHAIN3 TEKYILEH CUTyallun
B CHCTEME MEXAYHapOJHbIX OTHOmeHuM KazaxcraHa, MeXIyHapOJHOTO OIbITAa, OCHOBHBIX
IIPUHLIMIIOB BHEIIHEN MONIUTUKH. CTaThsl OTpaXkaeT LeJIN U 3aJja4l BHEIIHENOJINTUYECKON CTpaTernun
Ka3zaxcrana, KJIr04eBble IPUOPUTETHI CTPAHbI HA MEXAYHAPOJIHON apeHe, UHCTPYMEHTHI peanu3aliu
BHEILHEH MTOJIUTUKH, TAIbl PEAIU3ALUN U 0KUIaEMbIE PE3YJILTATHI.
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ABTOpBI CTaTbM MOAYEPKHUBAIOT, YTO HOBAs KOHIEMIUs OTJIMYACTCS OT MPEKHEW aHaIu3oM
COBPEMEHHOM CHUTyallUd B CHCTEME MEXIYHapOIHBIX OTHOIIEHUH. IIpu 3TOM akIeHT clenaH Ha
0003HAYCHUH TAaKWX BBI3OBOB U YTPO3 IS 3TOM CHUCTEMBI, KaK KPH3UC JOBEPHUS U TOBBIIICHUE
KOH(MIMKTHOCTH MEXKIY pa3IM4HbIMU MEXIYHApOAHBIMU akTopaMu. KazaxcraH, ¢ 0IHOI CTOPOHBI,
JEPKUT «PYKYy Ha IMYJIbCE», XOPOIIO MOHUMAET M YYUTHIBAET MPOUCXOJAIIME MPOILECChl Ha
rJ100aTbHOM M PETMOHAIBHOM YPOBHSIX MUPOBOM MOMUTHKU. C IpYyroi CTOPOHBI, B HEOJHO3HAYHBIX
YCIIOBUSIX Ha MEXKIYHAPOHON apeHe €My BaXKHO U BBITOIHO IMO3UIIMOHUPOBATH CE0S KaK «aKTUBHOTO
U OTBETCTBEHHOI'O YYAaCTHHKA MEXIYHApOJHOTO COOOIIECTBA, BHOCSILIETO BECOMBIM BKIaa B
oOecriedyeHre  MEXIYHApPOJAHOM M PETMOHAIBHON  CTaOMIBHOCTH M 0€30MacHOCTHY,
OPUEHTHUPOBAHHOTO Ha MOJJAEpPKAHUE JPYKECTBEHHBIX, MPEICKA3YEMBbIX U B3aUMOBBITOJHBIX
OTHOIICHUH C 3apyOCKHBIMH MTAPTHEPAMHU.

KiloueBble cjioBa: Kpusuc JOBEpHUs, MYJIbTHJIATEPaTU3M, uelOBeYeCKUd akrTop,
WHBECTUIIMOHHOE COTPYAHUYECTBO, «MSTKas CHUJa», CTaTyC «IMIUPYIOLIEro TOCyAapcTBa B
PErUOHE», MHCTPYMEHTHI «HAPOAHON AUTIIOMATHI.

Angatma. Makanaga  Kazakcran  PecrmyOnmukachkl  CBIPTKBI  casiCaTbIHBIH — JKaHa
TY)KBIPBIMJIAMACHIHBIH MaHBI3ABUIBIFEI, OHJA KOJJIAHBUIATBIH €CKI JKOHE KaHa TOCUIIep MEH
KaFuJaTTap, >KaHapThUIFaH OachIMIBIKTAp amibuiafasl. ABTOpiap Ka3zakCTaHHBIH XallbIKapasiblK
KaThIHACTAp XYHUECIHEr1 Ka3ipri jkariaiiFa, XaubIKapallblK TOKIpHOere, CHIPTKbI CasicaTThIH HETi3Ti
MPUHIMIITEPIHE AOWEKTI cascu Tajjay jkacaiael. Makanaga KazakcTaHHBIH CBIPTKBI casicu
CTpATETHACHIHBIH MaKcaTTapbl MEH MIHAETTepi, eNiMI3[iH XaJblKapalblK apeHalarbl Herisri
0achIMIBIKTAPhI, CBIPTKBI CasCATTHI XKY3€re achlpy Kypalgapsbl, iCKe achlpy Ke3eHIepi MEeH KYTUIeTiH
HOTIKEJIEp KOPCETITeH.

Makana aBTOpiapbl XalbIKapallbIK KaTbIHACTap >KYHWeCiHIeri Kasipri >KaraailJpl Tanjgay
apKBUIbI KaHA TYXKbIPBIMIaMaHbIH OYPBIHFBICHIHAH €pEKINeNIeHEeTIHIH aTan kepceteni. byn perre
CEHIM JTaFJapbIChl )KOHE OPTYPJIl XaJbIKapaJIbIK aKTOpPJap apachlHIaFbl KAKTBIFBICTAP/IBIH KYIICIO1
CHUSIKTBI OCBI JKYHere KaThICThI ChIH-KaTepJiep MEH KayilnTepil aHbIKTayFa 0aca Hazap ayJdapbUIajbl.
Kazakcran, 6ip »karbiHaH, «Oip >karamaH Oac, Oip >KEHHEH KOJI MIBIFapbI», dJIEMJIK CascaTThIH
»kahaH/IBIK KOHE aliMaKTHIK JEHTeHiH e OOJIBII )KaTKaH YAEePICTEP Il XKAKCHI TYCIHE/I1 dKOHE €CKepei.
ExiHini >kaFplHaH, XalbIKapasiblK apeHaarbl TYCIHIKCI3 )KaFqainapia o e3iH «XalbIKapalblK KoHE
allMaKTBIK TYPAaKTBUIBIK ME€H KAYINCI3IKTI KAMTaMachl3 €Tyre ejeyil yJIec KOCAThIH XaJIbIKapaJblK
KOFaMJIaCTBIKTBIH OENCeH/Il KOHE >KayanThl MYIIEC» pEeTIHIE KOpPCETYy MaHBI3AbI KOHE THIM/II.
HIETENAIK CePIKTECTEPMEH JTOCTHIK, OOJKaM/Ibl )KOHE ©3apa TUIMI KapbIM-KaTblHACTAp/bl CaKTayFa
OarbITTAlIFaH.

Tylin ce3aep: CceHIM [aFaapbIChl, KOIDKAKTBUIBIK, aaaM (aKTOpbl, WHBECTUIIHSIIBIK
BIHTBIMAKTACTBIK, <(OKYMCAaK KYII», «alMaKTarbl JKETEKII MEMIIEKeT» MopTe0eci, «XalbIK
JTUTUTOMATHSICHD) KYpaslaphl.

Introduction: On March 6, 2020, the Concept of the Foreign Policy of the Republic of
Kazakhstan for 2020-2030 was approved by the Decree of the President of the Republic of
Kazakhstan. This document is a system of fundamental views on the principles, goals, objectives,
priorities and mechanisms for the implementation of the country's foreign policy activities during the
specified period.

The importance of the adoption of the document under consideration seems to be due to the
following main factors. First of all, the change in the leadership of Kazakhstan that took place in
March 2019 made a great resonance among the official and business circles of near and far abroad.
The leading foreign partners of the republic naturally took care of the preservation by the new head
of state of the foundations of the foreign policy of his predecessor and the fulfillment by Kazakhstan
of its obligations to them, reflected in the relevant treaties and agreements [1].
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Being well aware of such expectations, Kassym-Jomart Tokayev, from the very beginning of
his political career as the President of the Republic of Kazakhstan, clearly outlined the continuity in
the implementation of the official political course of Kazakhstan, the foundations of which were laid
by the first President of the country, Nursultan Nazarbayev. In this regard, among the measures to
implement the main provisions of his election program, the adoption of a new Foreign Policy Concept
of the Republic of Kazakhstan, aimed at continuing the course of ensuring a multi-vector, balanced
foreign policy, was noted [2]. The subsequent implementation of this measure contributes to the
preservation and further development of the positive dynamics of Kazakhstan's relations with leading
foreign policy partners.

In addition, being a professional diplomat, Tokayev pays special attention to the sphere of
foreign policy. It is significant that this concept was the first document of the corresponding level,
which he approved since the beginning of his tenure as head of state. Moreover, the official term of
the previous concept, designed for 2014-2020, just ended this year.

Another significant point is that this is the second official document on the foreign policy
activities of the republic, which the Kazakh authorities have made available to the general public,
including publication on the websites of the head of state and the Ministry of Foreign Affairs of the
Republic of Kazakhstan. Until 2014, the concept of Kazakhstan's foreign policy, for unknown
reasons, was closed. In this regard, the key contours of foreign policy activity could be determined
mainly from the President's annual messages to the people of the country and his speeches to the
foreign diplomatic corps.

Materials and methods:

The article used an official document — the Concept of Foreign Policy of the Republic of
Kazakhstan for 2020-2030 dated March 6, 2020.

The following methods were used in the study:

1) an integrated systemic approach, which made it possible to carry out a consistent political
analysis of the current situation in the system of international relations of Kazakhstan;

2) comparative-historical method — comparativism, which allows to show the old and new
principles and approaches used in the Foreign Policy Concept;

3) general scientific and philosophical methods — analysis and synthesis, cause and effect,
induction and deduction, abstraction, systematic, validity of conclusions, historical and logical.

Research results and discussion:

First of all, the new concept differs from the previous one in the analysis of the current situation
in the system of international relations. At the same time, the emphasis is on identifying such
challenges and threats to this system as a crisis of confidence and an increase in conflict between
various international factors. This includes the sanctions confrontation, the erosion of the fundamental
principles of international law, the aggravation of terrorism, extremism and the arms race, the
intensification of hybrid, cyber, trade and currency wars, etc.

In this case, Kazakhstan, on the one hand, makes it clear that it keeps a “hand on the pulse”,
understands well and takes into account the ongoing processes at the global and regional levels of
world politics. On the other hand, in the ambiguous conditions in the international arena, it is
important and beneficial for him to position himself as “an active and responsible member of the
international community, making a significant contribution to ensuring international and regional
stability and security” [3], focused on maintaining friendly, predictable and mutually beneficial
relations with foreign partners.

Thus, the country, despite the change of leadership, is interested in maintaining its distance and
maximum neutrality regarding the contradictions and conflicts of world powers. Therefore, the multi-
vector approach and pragmatism, allowing it to build relations with other countries and international
organizations in accordance with its interests and on an equal and constructive basis, remain the key
principles of its foreign policy.
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At the same time, the concept is supplemented by new principles of the country's foreign policy,
including the promotion of building a stable, just and democratic world order, promoting the external
openness of the state and the inextricable link between security and development at all levels of
international relations. Some of the previous principles have received an expanded interpretation. In
particular, the equality of all states of the world is presented as an equal integration into the global
political, economic and humanitarian space. And the collective solution of international problems and
conflicts is seen as multilateralism, “aimed at the formation of a collective vision and effective
approaches of the international community to solving a wide range of global and regional problems
on the basis of multilateral consultations and agreements” [3].

Also noteworthy is the rather noticeable reflection of the human factor in the new document,
emphasizing its focus not only on the state, but also on society and individual citizens. This approach
is based on the concept of the “Listening State” [4], voiced by Kassym-Jomart Tokayev in his first
Address to the people of Kazakhstan. In this case, we are talking about creating a qualitatively new
mechanism for ensuring a constant dialogue between the authorities and society, as well as the prompt
and effective response of the first of them to all requests from citizens.

In the context of foreign policy, this resulted in the construction of the practical interests of the
citizens of Kazakhstan and national business at the forefront of this policy direction. It is significant
in this regard that the implementation of the protection of the rights, freedoms and legitimate interests
of Kazakhstanis and compatriots living abroad from among ethnic Kazakhs is reflected not only in
the goals and objectives, but also in the basic principles of the country's foreign policy. Moreover,
Kazakhstani children adopted by foreigners are included in this category. The concept also provides
for the establishment of an effective system of communications with the general public of Kazakhstan
on foreign policy issues, a systematic explanation of its relevant tasks and priorities, and the use of
tools of “people's diplomacy”.

At the same time, the economic dimension of Kazakhstan's foreign policy also increased. The
number of its priorities, in comparison with the previous concept, increased from 9 to 14. First of all,
the investment cooperation of Kazakhstan with foreign partners was specified by listing the basic
sectors of the economy interested in foreign investment. These are, in particular, mechanical
engineering, instrument making, agro-industrial complex, light industry, healthcare, education,
transport, tourism, etc. Thus, the activities of Kazakh diplomats are focused on promoting the
development of non-primary sectors of the country's economy.

In addition, the concept is designed to contribute to the development of the transit and logistics
potential of Kazakhstan, including the introduction of the “open skies” regime, the expansion of the
range, volumes and geography of national exports, the elimination of various barriers to it in foreign
markets, as well as the promotion of such structures as the “Astana” International Financial Center,
the “Khorgos” International Center for Cross-Border Cooperation and the Center for Trade and
Economic Cooperation “Central Asia” being created jointly with Uzbekistan.

At the same time, the final version of the document under consideration did not include such a
concept as “soft power”, which could bring new meaning to the economic and humanitarian
dimension of Kazakhstan's foreign policy. It was assumed that the domestic “soft power” would be
based on such values as social stability, interethnic and interfaith harmony, ease of doing business,
innovative education, etc [5].

According to a number of analysts of state and public policy and law, it is necessary and
possible for Kazakhstan to form and use its own “soft power”. And not only in the interests of
promoting a positive image of the country in the international arena, but also in opposition to active
information influence from outside. Moreover, experts suggest projecting Kazakhstan's “soft power”
on other countries and even on the entire world community, using for this the achievements of the
country's independent development, previously intended mainly for solving internal problems [6]. It
seems that such recommendations, to one degree or another, will find their application in the process
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of international cooperation of Kazakhstan, primarily in the area of culture, education, science,
tourism and sports.

The new concept also shows a serious change in Kazakhstan's foreign policy priorities. This is
especially true of its positioning in a regional context. If in the previous concept Kazakhstan presented
itself as a country that is aware of its role and responsibility and strives for the development of intra-
regional integration in Central Asia, now it openly declares its intention to secure the status of a
“leading state in the region” [7]. In accordance with this, the strengthening of leading positions and
the promotion of long-term interests in Central Asia ranks second among the strategic goals of
Kazakhstan in the field of foreign policy.

In order to achieve this goal, Kazakhstan, firstly, attaches a strategic character to relations with
other countries of the region, bringing them on the same level with geopolitical actors of greater
potential, such as China, Russia, the United States and the European Union (EU). Secondly, it
advocates the expansion of multilateral dialogue and cooperation in Central Asia. And, thirdly, it
expresses readiness to assist in strengthening the existing formats of interaction between the countries
of the region and external partners.

In particular, Kazakhstan is interested in using the regional hub of international organizations
that are part of the UN structure, opened in Almaty in autumn 2018, for all this. We are talking about
giving it the status of an interregional UN center in Kazakhstan for the Sustainable Development
Goals and promoting its activities in the states of Central Asia and Afghanistan. At the same time,
there has not yet been any official reaction to these changes in the positioning and goals of Kazakhstan
from other Central Asian states.

In general, in the concept, Kazakhstan's foreign policy priorities are shifted from individual
countries towards regional and multilateral cooperation. In the bilateral context, only neighboring
countries, the US and the EU, are specifically highlighted. In Asia, for example, the emphasis is
placed both on active participation in the work of the SCO, CIMCA, OIC, the Cooperation Council
of Turkic-Speaking States, etc., and on expanding ties with ASEAN, the League of Arab States and
other international organizations in which Kazakhstan does not participates.

Separate priorities are outlined in the new concept, taking into account the changes in the
international arena that have taken place to date. In particular, they noted the expansion of cooperation
in the Caspian region in the field of energy, transport, environmental protection and security on the
basis of the Convention on the Legal Status of the Caspian Sea adopted in 2018. The intention was
also expressed to continue close cooperation with the EAEU member countries and optimize
approaches to the negotiation process within the framework of this association. As for the
development of relations with the “leading states of Europe outside the EU”, in this case, there is an
emphasis, first of all, on the UK, which completed the process of leaving the European Union (Brexit)
last year.

Conclusions: ~ The new concept of Kazakhstan's foreign policy, on the one hand, is a
reflection of changes in the political life of the country due to the change of its leadership. Hence the
innovations noted above, including claims for regional leadership in Central Asia. On the other hand,
the continuity of the former foreign policy course based on multi-vector and pragmatism is clearly
marked.

With all this, the daily practice of Kazakhstan's relations with various foreign countries and
international structures has repeatedly shown that a multi-vector approach and other foreign policy
principles do not guarantee the development of these relations in an exclusively constructive manner.
Indicative in this regard, for example, are the frequent claims against Kazakhstan by Kyrgyzstan
regarding restrictions on the movement of transit goods coming from the latter to third countries
through Kazakhstan's territory. Kazakhstan, in turn, often makes claims against Russia because of
barriers to the supply of its goods to its markets. In any case, in the context of everything
that is happening on the world stage, from conflicts between leading geopolitical factors to the
consequences of the global spread of the coronavirus infection COVID-19, most countries of the
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world have to either choose clear guidelines in favor of a certain power, or isolate themselves from
external influence in every possible way, or constantly be flexible in dealing with different partners.

Due to a number of factors, Kazakhstan manages to stay in the third group of countries. In this
regard, the concept under consideration is not only a guide to action for himself, but also sends clear
signals to foreign partners about the limits of what is permissible in relations with him. The
implementation of the document and everything stated in it in practice will largely depend on the
professional qualities and abilities of the head of state, representatives of the diplomatic service and
other officials of the republic involved in international cooperation.
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«ABUAIIUA CAJTACBIHIATBI YINTIJIAIJIIK»
«TPEXBA3BIYUE B ABUAIIMOHHOMN OTPACJIN»
«TRILINGUALISM IN THE AVIATION INDUSTRY»

Amnjarna. byn wMmakana aszamarThlK aBWAlMs OKY OpBIHIAPHI TYJICKTEPIHIH TUIIK
KY3BIPETTUIITIHIH ~ aBUAIMSUIBIK ~ Ti3UTIMIHIH ~ JIEKCHKAJBIK KOMIIOHEHTIH 93ipiiey MocelneciH
KapacTteipazbl. KypcThIH OKy-9JiCTEMENiK KaMTaMachl3 €Tidyl ChIHAKTaH OTTI JKOHE a3aMaTThIK
aBUAIUS OKY OPBIHJIAPBIHBIH OKY IPOIIECIH/IC Taii1alaHyFa YChIHBUTA b,

TyiiiH ce31ep JEeKCHKANbIK KOMIIOHEHT, TUIAIK KY3BIPETTUIIK, OKY MpOIeci, a3aMaTThIK
aBHALINSA, JKETLTY, aBTOPJIBIK KypC.

AHHoOTauUs. B 1aHHOI cTaThe paccMaTpuBacTCsl BOIPOC Pa3BUTHS JICKCHUECKOTO KOMITOHEHTA
ABUAIIMOHHOTO PETHCTPA SI3bIKOBOM KOMIIETEHIIMU BBITYCKHUKOB YUYEOHBIX 3aBEJCHUN IPaXIaHCKOH
aBUalMM. Y4eOHO-METOAMYECKOE OOECIeUYeHHe Kypca anpoOMpOBaHO W PEKOMEHJIOBAHO IS
WCIIOJIB30BaHMs B yUeOHOM IpoIiecce YUueOHBIX 3aBEICHUI rPpa)KIaHCKON aBUAIINH.

KuloueBble cjioBa: JIGKCHYECKUM KOMITOHEHT, SI3BIKOBas KOMIIETEHIIMS, YYCOHBIA IMPOIIECC,
rpakJIaHCKast aBUAIHsI, 3pEJIOCTh, aBTOPCKUH KYpC.

Annotation.This article considers the issue of developing the lexical component of the aviation
register of linguistic competence of graduates of civil aviation educational institutions. The
educational and methodological support of the course has been tested and is recommended for use in
the educational process of civil aviation educational institutions.

Key words: lexical component, language competence, learning process, civil aviation,
maturity, author's course.

OJNIeMIIK JaMy KaFIalbIHIA JKeKe aaM[bl JaMBITYIbIH 3aMaHayd TaJlanTapbl TYPFHICHIHAH
KaparaHjna OipHeme Tinaai Oimy O6acThl KaXeTTUNK IEH Tajal peTiHAe TYJIFaHblH Odocekere
KaOlJIeTTIrHIH KepiHici Oonibll  Tabblmaabl. bysn e3 ke3erinae aJaMHBIH —JTyHHEKY3LIIK
KOFaMJacCThIKTa, OLIIM KEHICTITIHJIE ©3/iriHeH TeHecyre MyYMKIHIIK O0epeni. COHABIKTaH TYJIFaHbIH
OMIp CYPYiH KaHa JICYMETTIK-CasICH KOHE dJICYMETTIK-MOICHH OOJIMBIChIHA OeHiMIeTyiHIH 0acThI
WH/IMKaTOPJIapbIHbIH Oipl peTiHae, TULII MEHIepy Kasipri yakbpITTa ©3€KTi FhUIBIMU-TEOPETHUKAIIBIK
KOHE FBUIBIMU-TIPAKTUKAJIBIK MiHAET Oonbin oThlp. OmaH Gacka, OOBEKTUBTI TypAe TOYEJICI3IIK
KE3€HIHJE KaJbINTACKaH TUIMIK CasCaTThIH KOHE TUIIK axyalJblH JIOCTYPJi TYKbIPHIMAAMachIH
YKaHaIa YFBIHY KOKETTIIIT] 1€ TYBIHIAIbI.

Kenrinai TyinFa KaJblOTacThIpyJla YJIKEH HICOJIOTHUSHBIH Kepek ekeHi Oenrimi. byn perre
JIHIMI3Te, aHa TUTIMI3re, YITTBIK CaHaMbI3Fa ChI3 TYCIPETIHAEH Kepi BIKMAJbIHBIH OOJIMaybIH *KIiTi
ocnaprarn, OakplIayFa anFaH )KeH Jien oinaimMel3. Cebeli, ara 6abanaH Keje )KaTKaH aMaHaTThl MOJI
MypaHbl yprakka KeTKi3yiMi3 Kepek. ©3re TuUlepl YHpeHin apajac KOoFaM OpTachlHAa €HI'€HIMEH
©31HIH YITHIK TUTIH, MOJIGHUETIH TYCIHYTe YHpPeTy KaxeT. ¥YJATTHIK KYHIBUIBIKTapAbl TYJIFa OoiibiHa
ciHipyzme O61p Me3eTrTe ne TokTarnaybiMbl3 THic. Ockl perte ['epmanus, @pannus, Keitaid, XKamonus
eNiepl CeKUIIl YITTHIK KYHJBUIBIKTAp/bl UACOJOTHIFa aifHajblpa OUIreH MeMJIeKeTTepi arayFra
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6omaznpl. EckepeTiH kalT, qyHUeAeri OapiblK aymapMma HIbIFapMajapAblH, aknapartapabiH 33%-bl
arbUIIIBIH TUTIHEH ayaapbuica, 15 % — ¢paniys TiniHeH, an 1%-bl FaHa HEMIC TUTIHEH ayJapblUiajbl.
By craructukanas, TinaepAl MEHIepyAiH KaHIIAIBIKTHl MaHbI3/Ibl €KeHiH Kepyre Oomnazasl. Enimizne
EHTI3UIII JKaTKaH YIIHII TiJ PETIHAET] aFbUINIBIH TUTIH OUIETIH ajgaM, Kep Ky3iHae O0ip MuuIuapa
aJlaMMeH epKiH KOMMYHUKaIUsIFa Tyce ajajsl. JlyHue 5xy3i TapuxbiHa Ke3 xibepceH, kahanra ararbl
YKaWbUIFaH J1apa TYIFAIAp/bIH, FAIBIMIAP MEH aKbIHAAPIBIH OapJIbIFbl JCpiiKk KeMiHae 2 Hemece 3
T MEHrepreHin Oaiikayra Oosanpsl. MocelieH, IMIBIFBIC FyJIlaMachl, ApUCTOTEIbICH KEeHiH eKiHIIi
yCTa3 aTaHFaH, Ka3aK TOIMbIparbiHAH MIBbIKKaH O0y Haceip On-dapadu 70-ke KybIK TUIII MEHIE€PTeH.
byrinme Oy FabiM Tapux NapakTapblHAH OINIECTEH OPBIH aliFaH. AJ, OPBICTHIH KIIACCUT, aKbIHBI
A.C.Ilymkun dpaHIty3, aFbUIIIBIH, HEMIC, UTAJIbSH, UCIIAH, JIAThIH, TPEK, CIABSH TIAACPIH OUITeH.
Kazak moa33usachiHbIH arackl - ¥Jbl AbOail OpbIc-Ka3akK TIIAEpPIMEH Karap mapchl, apad TuIIepiH
MEHrepin, coi Tuimepae OipHemie Kitamtapasl OKbiFaH. OppIC TITIH OpTa »acTaH acKaHaa
MEHT'€pPreHMEH JaHaMBbI3, FEUIBIM UTepy/e TilT OUTYIIH MaHBI3ABUIBIFBIH ©TE )KaKChl YKKaH. COHbIMEH
Karap, Ka3akK XaJKbIHBIH YJIbI niep3eHTi, [1lokan YonuxaHoB apa0, mararail )KoHE TYPKI TULIEpiHIH
OipHemecin Oinren. Kager KopmychlHAa OKBII KYPIE€HAE OPBIC TUTIH KeTiK Ouminm ynrepred. OHBIH
FBUIBIMFA, 3€PTTEYIIUTIKKE JIETeH KbI3bIFYIIBUIBIFBI KONTUIII MEHIepreHiHeH KeiliH maiina OonFaHbl
Ia >kaceIpeiH eMec. KenTinai TyiFa OLTiM MEH FhUTBIMFA KyIITap OOJAThIHBI OYTIHTT KYH Iayesien
OTBIP.

Enpiri xezekre OipHenie TUlAep Al OUTYIIH KaKETTUIITH TYCIHIN 63 cascaTblHA CHII3TeH OiTiM
Oepy asiChlHAA XalbIKapalblK ToKipuOere miony jKacaWThiH Ooscak, A3us enjepiHiH OacbiM
KemmIiriri, aran aitkanaa, Cuaramnyp, Maiinaisus, Uanone3us, ®umunmus, Kambomka, YHicTaH,
Kertait, XKanonus, Apmenusi, M3paunbne, an EBponansiy Hunepnanasl, Hopserus, lanus, ABctpus,
Ounnanaus, benbrus xone JlrokcemOyprra, ®pannus, Cnosenus, ['py3us, [lBeuus, Dcronusana
KOMTUIIIKTIH XKY3€re aCKaHAbIFbl MEH TUIACPAIH apanacyblH Kepyre 00mabl.

Hunepnan »orapbl OKY OpBIHIAPBIHIAFEI OKBITYIBI aFBUTIIBIH TITIH/IC YCHIHFAH aJIFAIIKBI €Il
TypreiHIapabiH 87% 63 OMbIH aFbUIIIBIH TUTIHIE XKETKI3€ ajdabl. AFBUILIBIH TiJT1 TOJUIAHIUSIIBIK OpTa
O111M KyHeciHieri OapiblK JAeHreinepie MIHAETTI eMTHUXaH IoH1 O0JIbIN TaObLIabl.

Xorapbeina KepceTUIreH akmaparrapiaH oOJIEMHIH KOINTereH eNJepiHae KONTUIALUTIKTI
KOJIIQNTBIH/IBIFBIH, KOJIJJAHATHIH/BIFBIH, IETEHMEH aHa TiIiHE OachIMABIK OepeTiHirl OalKaabl.
By e3 ke3erinjie oaneMIik HapbIKKa, SKOHOMHUKAHBIH JaMybIHa, O171iM KeHICTITiHE IIBIFYFa, Ke3 KeNTeH
cajiaJia COHFbI FbUIBIMU JKaHAJIBIKTap/aH aKIapaTTaHblI, O3bIK TOXKIpUOEIEepMEH aamacyra, Oacekere
KaOineTTi Gomyra bIKMan eremi [2].

Kaszakcranaarel kenTiil O171iM TEOpUSCH MEH NMPAKTUKACBIHBIH TYbIH/Aaybl MEH 001 KeTepyiHe
TapUXU-TIeAarOrUKaIBIK aJIFbl MAPTTaphl PETIHE Keneci banTapabl KepceTyre 00Iabl:

— JOYHHEXY3UNK QJIEyMETTIK-9KOHOMUKAJIBIK KEHICTIKTE OPBIH aJblll KaTKaH >kahaHIbIK
UHTETpalUsUIbIK-capaiay — ypAictepi  OIpiiriHiH — AMANEKTHKaNbIK  OIpiiri  JIMHTBOMSJECHU
KOMMYHHKAIUSTIAPIbIH oMOe0art KypaiaapbiH 137eCTipy/l Tajamn eTel;

— OCBIHAAM KOMMYHMKAIMSIHBIH KYpalbl PETIHAE OChl KYHI ONeMAIK Tilaep apachlHIa
aHaFypJIbIM KEH aKMaparThlK MYMKIHAIKTEpiHE M€ aFbUIIIbIH TUII TAHBLIYA;

— aFBUIIIBIH TUTIHIH Ka3aKCTaHIBIK KaybIMIACTHIKTAFbl TMHTBOMO/ICHN KEHICTITIHE Kipyl OHBIH
OJIEMJTIK KOHOMHKaFa Kipy VIIIH OHBI KQXKETT1 KOJEMIHJE WHCTUTYIIMOHAIBIK 3epeieyl Taarl
eTel;

— Ka3ak TUTIHIH MEMJIEKETTIK MopTeOeci, OHBIH KOJITAaHBICHIHBIH IIIBIHAWBI JCHT el OHBIH OLTIM
Oepy KyHeciHJeri, COHbIH 1IIHe TIAIK OUTIMIET] KOKETTUIIrHE anFpIapT 0onyaa;

— Ka3aKCTaHIBIK TULMIK axyasl YIIiH TaOWMFW CaHAJBIN, TapUXU KaJIBIIITACKaH OPBIC-Ka3aK
KOCTLJI/IUTITT OpBIC TUTIH aHa TiT1 peTiH/E )KOHE aHa TiJli eMeC PEeTiH/Ie MEHTepPTY/IIH KeHECTIK A9yipaeH
Mypa OoJbIlm 0i3re KajJfaH FhUIBIMU-OJICTEMENIK 0a3achIHBIH JKOFaphl JCHTEHIe o3i1pJcHYIHE
QFBIIIAPT OOJBIT OTHIP;
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— KCHECTIK JQyipJeri TULMIK KypbUIBICTa Ka3aK TUTIHIH IET KaJFaH jKaFIaiibl OHBIH KOJIJTAHBIC
OCJICEHIIITIITIH TEXEHTIH (HaKTOp OOJBIN IIBIFBIN, COHBIMEH KaTap Ka3aK TUIIH OKBITHII-YHpeTy
MocCeJeCiHIe MeNaroruKaIbIK TOKIPUOCHIH XKIiTi TalIIbLUIBIFBIHA AJTFBIIIAPT 6onsl [1].

JKorapreia KeATIpUIreH aFbIapTTap bl OACIIBUIBIKKA aIFAHMEH JIe KOTIMOJICHUETT1, KOTITUII1
TYIFa KaJbIOTACTBIPY YITTBHIK MOJICHUETKE OPTAJBIKTAHJBIPIIFAH aKmapar OOMbIHIIA >KYPri3imyl
THICTITIH YMBITIIaFaHBIMBI3 a03aJl.

XKahannany 3amanbiHIa OONBIN KAaTKaH e3repicTepre OalIaHbICTHI TUIAEPAl OKBITY ToCLIaepi
TYOeTelIl Typ/e e3repill, )KOFaphl canaibl O11IM aiy YIIiH TUIII HeTi3T1 Kypaa peTiH/Ie KapacThIPhIT
XKY3€re achbIpbUIBIN KaTKaH opTa OuriM Oepy yHbIMIApbl MEH J>KOFapbl OKY OpPBIHAAPBIHBIH
TOXKIpUOECiH KenTipyre 6onassl [3].

Y tinai Ourim Oepyai €Hri3y OHail Macene eMec eKeHi MalliM, OyJI eTe KypAeidl MeXaHu3M
0OJIBINT TaOBUIAIBI JKOHE OipKarap Mocemenep/iH yaKbIThUIBI ISyl MEH OipKarap KyKaTrTapibl
o3ipIiey/i KaKeT eTelli, COHBIH IITiH/e:

- Kaszak >xoHe opbIc JKoHE aFbUIIIBIH TUIAEPIH/IE OKYIbIH ACHI eIl OaFnapiaManapbiH 931piey;

- OkpITy HOeHrenepi OOWbIHINA OaFanay KypalJIapblH 3ipIey;

- Twuicti OKy pecypcTapbiH d3ipiiey KoHe T.0.

Yur Tingimik aBUSALUS callaChIHAA OPHBI €pEKIle, YTHIMIbI TYCTApBIHBIH TaFbl Oipi-Kamai
Oosrana, Oy cascar aschiHAA Ka3akK TiUTIHIH MYMKIHJITIH apTTBIPBIN, iC JKY3iHIE €JIiH ThIHBIC-
TIPIIUTITT MEH KYPBUIBIMBIH, )KYHECIH KaJIbINITACTBIPY/Ia, IaMBITY1a, OOJIalIaFblH KAMTaMachl3 eTy/1e
KaKeTTi, >KapamMbl TUITe aWHAIABIpyFa YMTBUIYy — OacThl OarbIT OOJIaJlbl JET€H OHIaMbI3.
XanpIKapanblK KaybIMAACTBHIK YIIKBINTAD MEH AHUCIETYEpIepAiH aFbUIIIBIH TUIIH MEHTepy
TOPEKECIHE YIKECH KOHLI Oejie OacTabl.

Kaszipri Tanma aBuanus carachlHIa Ka3ak TUTiH MEHrepye OUTIM amylibiiap OKy HOTHXKECIHIE:
- TUIAIK JKOHE CeMjey TUIIH AYPBIC TaHJay MEH MaijaiaHyAbl jKY3ere achIpajbl; - JIEKCUKAHBIH,
KYWEHIH JKCeTKUIIKTI KeJIeMiH OUTy Heri3iHIe TIpaMMaTHKaJIbIK OUTIM, WHTCHIHSHBI OULIIPYIiH
MparMaTHKaIbIK KypalJapblH Oiel; - MOTIHAEPAIH (PaKTONIOTHSIBIK Ma3MYHBIH KETKI3y, OJIAp/IbI
TY)KBIPBIMAQAY; - TYXKBIPBIMJAMAJIBIK aKmapar, KOPBITBIHABI OuTiMAlI cumarray (IparMaTHKalbIK
¢dokyc) OYKiJI MOTIHI J1e, OHBIH JKE€Ke KYPBUIBIMIBIK 3JIEMEHTTEPIH J€ KAMTH/IbI; - MOTIH aKIapaThlH
TYCIHAIPY, MOTIH KeJIEMIHJIE TYCIHAIPY; - CEpTU(PUKATTAY TalanTapbl MOTIHAECPAIH CTUIBIIK KOHE
KAHPJIBIK EPEKIIENIKTepl QJIeyMETTIK-MOACHU, KOFAMJBIK-CAasACH, PECMHU-ICKEepIIK >KoHE Kociou
KapbIM-KaThIHAC callaJlapblH KAMTHU/IBI; - JKaFIaiiFa Colkec aKmaparThl cypay jKoHe xabapiay KapbIM-
KaTbIHAC, KaTBICYIIBUIAPABIH 1COPEKETTepi MEH ic-opeKeTTepiH Oaranay, akmapaT Kardainapnaa
cyx0aTTacymsira ocep €Ty Kypaslbl peTiHAe cepTH(]HKaTTay TajanTapblHa COWKEC TaHBIM JKOHE
OaiimaHpic; - JKeKe TYIFa JKaFJalblHIa ceiiyiey MiHEe3-KYIbIK OardapiamalapblH  Kypy, Til
HOpMaJIapblHa COMKEC SJICYMETTIK JKOHE KOCIOM KapbIM-KAaThIHAC, MOJICHHUET, OAilIaHbIC CaJlaChIHBIH
epEeKLIeNIiT; - STUKAJIBIK, MOJICHH, QJIEYMETTIK MaHbI3bl 0ap Macenenepl TaJKblIay; 63 Ko3KapachlH
OuIaipy, OHBI JQNeNJl TYpA€ KOpFay, OHrIMeNecylIUlepiiH MiKIpiH ChbIHM Oaranay; - Typil
canajapJarbl op TYpJi Karnaiiapia KOMMYHUKAIMSIFa KaThICy ©3 HHETTEPl MEH KaXeTTUTIKTEepiH
ICKE€ achIpy MaKcaThIH/Ia KapbhIM-KaThIHAC kKacay (TYPMBICTBIK, OKY, SJICYMETTIK, MOJICEHU), Ojap
Typasbl 3TUKAIBIK JICKCHKA-TPAMMATHKAIBIK KOHE MparMaTUKAaIbIK TYPFBIIAH AYPHIC, MarbIHAJBI
TYPAE TOJNBIK JKarlmaiiia KapacThIpabl; - TYPMBICTHIK, SJIEYMETTIK-MOICHH, PECMHU-ICKEPIIK JKOHE
MOTiHAEep OOWBIHINA KaNMbl KaObUIJaHFaH HOpMaslapFa coiikec, (DYHKIIMOHAJIIBIK MakcaTka cai
JIEKCUKOTPaMMAJTBIK YKOHE TparMaTHKAIBIK MaTepUAIIbI KOJIaHa OTBIPHIN, CEPTH(PHUKATTAY JCHTSHi.

ABHANUANBIK aFBUIIIBIH TUTL Oye KeMeNepiHiH KYPBUIBICHIHA, dye KeMellepiHe TeXHUKAIBIK
KBI3MET KOpCeTyre, OOpTTarbl >KOJAyIIbIIapFa KBI3MET KOPCETyre, YIIyJapra >XoHE OJlapIbl
YHBIMIACTBIPYFa, 9ye KeMeJepiH naifiananyFa )koHe T.0. KaTbICThl CO3/IIK KOPbIH KAMTHIbI.

JlucnieTuepsep MEH YIIKBIIITap HEMECE dPTYpJIl dye KeMeJEpiHIH YIIKbIIITAPhl apachIHIaFbl
Teric, eHIMAI OalIaHBICTBl KaMTaMachi3 eTy yiliH bipikkeH ¥iurrap ¥WBIMBIHBIH XallbIKapallbIK
a3aMarTBIK aBUAIMsl YHBIMBI JIETl arajaThlH MaMaHIAHIBIPBUTFAH MEKEeMeCi CTaHIapTThHI
¢bpazeonoruzmaep xkyiecin a3ipiaeni [1]. Panuodpaszeonorusmuep — pagunodaiianbicTa KOJJaHBUTYBI
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THIC CTaHAAPTTHI CO3MIEPIiH, TIPKECTEPAIH KOHE KOMaHIAIApAbIH JKUBIHTBIFBL. [2] ANTHI JAeHrewi
ABUALMSUIBIK aFBUIIIBIH TUTIH MEHTEPY IIKAIAChl OCITUICH 11 ’KoHE OapIIbIK XaJIBIKAPAJIbIK YITKBIIITAp
MEH XallbIKapaliblK dye)kail MUCHETYEplIepIHEH €H a3 JIeTeHJIe TOPTIHINI JEHTeHIeri TaaamTap/Ibl
opbIHay Tanarn etiaen [3].

JlereameH, OipbIHFail aBUAIIMSUIBIK aFBUIIIBIH epekenepl TeK CO3IiKKe FaHa eMec, (poHeTukara,
rpaMMaTHKara >KoHe emJiere e KarbicThl. Ocbulaiiliia, aBUAIUS TE€PCOHAJBIHAH  >KaJIIb
KaObUTJaHFaHHAH ePEKIIEeICHETiH Oip ABIOBICTHI KOJIaHy Tajlal eTiieai. Mbicalbl, yur [0Ori:] CHSKTBI
eMec, aHbIK [tri:] CHSKTBI OKbUIAbI. [4] Xabap/pl jka3y YIIIH apHaiibl aBUAITUSIIBIK (POHETHKAIIBIK
andaBuT KonmaHbutagbl. O KeNTereH opinTepliH IbIOBICTAPBIHBIH YKCACTBHIFBIHAH TYBIHAAFaH
maracynbsl OonasipMayra apHaiaraH. Meicanbl, «AC98 kBagpare» Tipkeci «Anbda-Uapau-Hunep-
Ceri3 mapuis» Jen aiTbuIabl.

Opdorpadust aBuanusIIbIK THAYCTPUSIA YIIY SKUMIAXKAapbl MEH JUCIIETYEpIIep Naii1aJaHaTblH
MECCEH DKEpIIep/Ii eHTi3yMeH epekine MaHb3abl 0omabl. Controller-pilot Data Link Communications
CUSIKTBI OalJIaHbIC KYpalaphl AaybICTHIK apHAIapAarkl )KYKTEMEHI a3aiiTa OTBIPBII, MOTIH/IIK Xabap
anMacyra MYMKIHTIK Oepeni. MyHaa apHaidbl epekerniep KYIIHe eHell, MbIcaibl, AJb(a aFbUIIIBIH
TUTIHIE omerTerigert «ph» emec, «f» opmiMeH jka3butanbl. by Oacka Tinae ceieitinaep «phy»
opinTepiHiH KOMOMHAIMACKHIH Kajaid aiiTy KePEeKTIriH MaTacThIpMay YIIiH JKacaslaibl.

ABHALMATBIK aFbUIIIBIH TUTIHIH TpaMMaTUKachl KaparnaibIM: O apTUKIbIACPAIH, HUETK KOHE
KeKe eCIMAIKTEep/IiH, COHIal-aK OalIaHbICTRIPYIIBI €TiCTIKTEPIiH OoMMaybIH KapacTeipasl. Keioip
KeceMIlelep MEH KOMEKIII €TiCTIKTEep HeTi31HeH KoMAanbuIMaibl. [laccuBTi naybic ieH OYHPBIK paii
- €TICTIKTeP/Ii KOJIaHYIbIH CH KOIl TapaiFad Gopmanaps [4].

Terenmie >xarnaiblH BIKTUMAIBIFBIH a3alTy YIIIH aTHULY aHBIKTBIFBI MEH XabapiaMaHbIH
AHBIKTBIFBI J]a MaHBI3BL. [lereHMeH, aBHAMSITBIK KOMMYHHKALIMAIA KEMEJIIKKE JKEeTy oJli Jie KUBIH,
OWJ1 ©3 Ke3eriHae opTyp:ai ¢akropiapra OaiIaHBICTBI, MBICAJIBI, €TEP aFBUIIIBIH TiJ1 Ci3iH OipiHIIi
TiNiHI3 60omMaca, akieHT. bipak Oy YIIKBIIITEIH HEMece QUCTIeTYEepIiH aHa Tiji 0oJca J1a, MOCeleH,
dpazeonoru3Maepai  KONJAaHy HOpPMAchlHAH —aybITKY, Ce3AepAl Jypeic TyciHOey, ceiiey
KBUITAMJIBIFBIHBIH JKOFapbl OOJyBI, KOCHIMINA aKapaT, KbI3METKepJiep apachlHAa TIXKIpUOCHIH
Oonmaybl (KamaH anamaap (paszeonormsmaepai Oineni, Oipak karmaiiabl Oapabap Imapiayabl
oinmeitni) T.0.

KayinTi xargaiinapra aiaMHBIH TICUXOJOTHSIIBIK €PEKIIETIKTepl, oye KeMeCiHiH OOpThIHIAFbI
HEMeCe OyeKaiilarbl TEXHUKAHBIH >KaFlaibl, TEPCOHANBIH JKOFAphl KYKTEMECi, oyeKailJarbl
KO3FaJlblC, paAMo0aliIaHbICTRIH camnachkl *oHe T.0. CHAKTBHI TUINIK emec (akropriap cedern O0ysl
MyMKkiH. Ochuiaiima, Xakcbl OaiaHbic OOJFaHHBIH ©31HJIE, €rep VIIKBIIITBIH, MbICAJIBI,
reorpadusIIbIK OpHAJIACy Typajbl KaKeTTi O11iMi Ooimaca, OaillaHbICTaH kY3 Haibl3 THIMIUTIK KYTY
mypeic emec [1].

Oye KaTblHachIHa OepiyieTiH Xabapiamanap eTe aHbIK OOIybl KepeK €KeHl Jaychl3. OuTnece,
OHrIMeNeCyIIiIeH KalTalaH cypay HeMece TINTI XxabapiaMaHbl KaiiTa Kypy/abl Cypay YCHIHBLIAIbL.
ABuanusa cajachlHAA JKYMBIC ICTEHTIH JKOHE OCHl calajlarbl KapbIM-KaTbIHACTBIH TYPaKThI
KaTBICYIIBUTAPBI OOJBIN TaOBIIATHIH aaMap aFbUIMIBIH TITIH JKOFAphl JEHTEHIe YCTaybl Kepek.
AxuieHTKe OelliMeny, aBHALMSANBIK AaFBUIIBIH  TUTIHIH  (pa3eonoruschiH, (OHETUKACKHIH,
rpaMMaTuKachkl MeH opdorpadusceiH OUTy TEK YIIKBIIITHIH FaHA €MeC, OOPTTaFrbl OYK1I YKUTIAXKIBIH
TaFIBIPHIH MIEIIET.

Oye TachIMaJIbl HAPbIFbIH/IAFbI JKaF 1Al Ibl aHBIKTAUTHIH QJIEyMETTiK-YKOHOMHKAJIBIK TIPOIIECTED
a3aMaTTHIK aBUAIMS OKY OPBIHIAPBIHBIH PECEHIIIK TYyJIeKTepiHe MIeTeNAe >KacallFaH YIIaKTapbl
Oackapyra MYMKIHIIK Oepemi, Oy Ooramiak MamaHAapAbIH TUIAIK JaspiblFbiHA KOWBUIATHIH
TajanTapabl alTapibIKTall apTThIpagbl. «AJPOHABHTAIUS» MaMaHIAPbIH Jaspiay OarbITTaphl
OolipiHIIa MeMmileKeTTiK Oumim Oepy crangaptrapbiiblH (MBCB) MasmynbiHa —«TexXHUKaIBIK
aBUALMAJIBIK aFBUIIIBIH TUT» Kypchl KipMeiiai. Xamblkapalblk oye OarbiTrapsinaa (IAT) ymryra
TaWBIHIBIK Ke3inae «JKanmbl aFbUIIIBIH TiT», «ABHANMSIIBIK aFBUIIIBIH TiUT» JKOHE «AFBUIIIBIH
TUTIHAETT paguodpa3eonorus» MoHAepiH OKyFa 0acTbl Ha3ap ayAapbliaabl. AFBUIIIBIH TITIHIH OCHI
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PETUCTpIIEPiH MEHTepY, 9pUHE, YIITY MEKTENTEPiHIH CTYICHTTEPIH XaIbIKapajblK CTaHIapT OONBIHIIIA
HNKAO mikanacel 00bIHIIA TUIAIK KY31pETTUTIKTIH 4-11T1 IEHIeiiHe eMTUXaHFa TalibIHay/1a MAHbBI3 b
pen arkapasl — 9835 kyxar [5, 21 6.], 6ipak merene xacajaraH 9ye KeMeJIepiHiH YTy HYCKAYIIbIFbIH
(FOM) oKy >koHe TYCIHYACH TYBIHJIAUTHIH KHUBIHIBIKTAPIbI KEHYT'e KOMEKTECIICHII.

byn makamana azaMarTeIK aBuanus OiiM Oepy YHBIMIAPBIHBIH CTYICHTTEPIHE TUIAIK OKBITY
KYHECiHIH opOip AJIEMEHTIH KapacThIpaThiH, CAJIBICTBIPMAbl TallJjayFa MYMKIHIIK OEpeTiH >KoHe
onmapael OIpTYTac KypbUIBIMFA OIPIKTIPETIH JKYHeml Tocun, OUTIM  alylIbUTapABIH — KOCIOTIK
OaFbITTHUIBIFBI JKaFIalbIHAA OKY KbI3METIH 0acKapynbl aHBIKTAWTHIH KbI3MET; TUIAIK JailbIHIBIKTHI
KOHE OHBIH JICKCHKAIBIK KOMIIOHEHTIH HOTH)KEre OarbITTAaUTBIH KY3BIPETTUTIKKE HETi3/IeJTeH:
KWKETTI KOCIOM KY3BIPETTUIIKTEpl KaJbIITACThIPy; KOHTEKCTIK, OJ CTYASHTTEPIIH KociOn
MakKcarTapbl KOHTEKCTIHJE TUIMIK KY3bIPETTUIIKTIH aBHALMSIBIK PEECTPIHIH  JIEKCHKAIBIK
KOMIIOHEHTIHIH Ma3MYHbI MEH JIaMy 9/IiCTEPiH aHBIKTaHIbI.

binim Oepy craHmapThiHa Coiikec KOCiOM-OaFbpITTaNfaH arbUIMIBIH TUTIH OKBITYFa apHaJFaH
cararTap CaHbl TULMIK KY3bIPETTUTIKTIH JICKCUKAIBIK KOMIIOHEHTIH JIaMBITY YILIiH XKETKUTIKCI3, Oy
aBUAIUsl MaMaHJapbiHA O0dcekere KaOuIeTTi OoyFa jkoHE KociOM KBI3METIHJE ©31H TOJBIK KY3ere
acelpyra MyMKiHIiK O6epeni. COHABIKTaH, KOFapbl OKY OPbIHAAPBIHBIH OKY OaraapiamMachl aBUAIlHs
MaMaHBIHBIH TIJIK JaspibIFbIHA KOMBUIATHIH TaJATap Ikl KY3€re achlpyFa MYMKIH/IIK OepeTiHIITiH
€CKepe OTBIPBIN, 3epTTey a3aMaTThIK aBUAllUs JKOFaphl OKY OpPBIHIAPHI TYJEKTEPIHIH TUIHIK
JaspibIFbIH aybI3llIa 3epTTeyre OarbITTaJbl. XalblKapajiblK craHiapTka coiikec MKAO mikamachl
OOMBIHIIIA TOPTIHIII TULTIK KY3BIPETTUIIK ACHreliHe colikec Kemei — 9835 Kykar.

Tingik JgaWbIHABIK JCHTCHIH JHAarHOCTHKANIAy HOTHIKECIHAE JIEKCUKAIBIK KOMITOHCHT
rpaMMaTHKAJIBIK KOMIIOHEHTIIEH O1pre OKYyLIbIIApIbIH TULAIK KY3bIPETTUTIK JeHIeiiH aHBIKTAUTHIHBI
AHBIKTAJIJIBL.

OMIIMPUKANBIK TYpPAEC aBUALMSIIBIK TEXHHKAIBIK AaFbUIIIBIH TUTIHAE OKY OapbIChIHIA
CTYACHTTEPAIH NAHBIHABIK JCHTreliHe OalIaHbICThI UTEPTeH JIEKCUKABIK OIpIIKTEP/IiH CaHbI JKOHE
KypC COHBIHIA OepiireH OarajayldblH TUIII MEHrepy IACHICHIMEH COMKeCTIri aHbIKTaIIbl. Y1
TUIIUTIK ~ casiCaTThlH aBUAIMANIAFBl  OPHBI  Typajbl OWBIMBI3BI  KOPBITHIHABLIACAK, Ka3ipri
»ahaHIaHyIbIH YIEpiciHe 1ecyre, FhUIBIM MEH TeXHUKAIAFbl )KETICTIKTEP/Il TIKeNe aFbUIIIBIH TiJi
apKBUIBI MEHIEpiN, oJieM XaJbIKTaphIMEH TIKEJICH KapbIM-KaTblHAC >KacayFa, TaHBIM asMBI3IbI
KEHEHTyTe, aknapaTThIK Ke3/1epiMi3l YIFaliTa Tycyre MyMKIH/IK OepMeK.
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MAIN APPROACHES TO THE SYSTEMATIZATION OF LEGISLATIVE AND
REGULATORY DOCUMENTS OF CIVIL AVIATION

OCHOBHBIE IOAXO/ibl K CHCTEMATH3AILIUN 3AKOHOJATEJIbHBIX U
HOPMATHUBHO-ITPABOBBIX TJOKYMEHTOB I'PA’)KTAHCKOU ABUAIIU

A3BAMATTBIK ABUALIUSIHBIH 3AHHAMAUJIBIK KOHE HOPMATHUBTIK-
KY¥YKBIKTBIK K¥Y’KATTAPBIH )KYUEJIEYJAIH HEI'I3I'l TOCIJIAEPI

Abstract. The article deals with the systematization of legislative and regulatory documents of
civil aviation, as well as withthe structural and functional formalization of the electronic educational
complex of legislative and regulatory documents. PThe results of the study of the issues of
systematization of legislative and regulatory documents, mathematical structural and functional
formalization of the information field of these documents showed that the existing approaches to
systematization of legislative and regulatory documents of HA used for educational purposes
sufficiently reflect their status, purpose and boundaries of use, have commonality when taking into
account priority and areas of application. use in the GA, which gives grounds to take them as the basis
for constructing the concept of the EOC information field.

Keywords: systematization, CA documents, legislative, regulatory, documents, air traffic
controllers.

AHHOTanus. B crarbe paccMOTpEHBl CUCTEMATHU3aLMM 3aKOHOAATEIbHBIX MU HOPMAaTHBHO-
MPaBOBBIX JOKYMEHTOB TpaXJIAaHCKOM aBUAlMU, a Takke CTPYKTYpHO-(QYHKIMOHAIbHAS
dbopmanuzanus NEKTPOHHO-00Pa30BaTEILHOTO KOMIUIEKCA 3aKOHOAATENbHBIM M HOPMATHUBHO-
IIPaBOBBIM JIOKyMeHTaM. Pe3ynbpTaToB Hcciae10BaHus BOIPOCOB CUCTEMATH3AI[MH 3aKOHOIaTEIbHbBIX
U HOPMATHBHO-TIPABOBBIX  JOKYMEHTOB,  MaTeMaTHYeCKOH  CTPYKTYpHO-()yHKIIMOHAJIbHON
¢dbopmanuzanuu UHGOPMAIIMOHHOIO IOJII O3TUX JIOKYMEHTOB I[I0Ka3ajlo, 4YTO CYLIECTBYIOIIUN
MIOAXOJbl B CHUCTEMAaTH3alMM 3aKOHOJATEIbHBIX M HOPMAaTHUBHO-NIPABOBBIX JOKYMEHTOB ['A,
HCIOJIb3YEMbIE B yUEOHBIX LIEJISX, B JOCTATOYHOU MEpE OTPaXKAIOT X CTAaTyC, HA3HAYEHUE U TPAHULIbI
UCIOJIb30BaHUs, 00JIaJaI0T OOIIHOCTRIO MPH Y4eTe MPUOPUTETHOCTU U chep ucrosb3oBaHus B ['A,
YTO J1a€T OCHOBAHME MPUHATH UX 32 OCHOBY IS MOCTPOEHUS KOHILIETINN UH(POPMALIMOHHOTO OIS
O0K.

KuroueBble cioBa: cucremaTusaluu, JOKyMeHTOB ['A, 3akoHOAaTeIbHBIX, HOPMATHBHO-
IIPaBOBBIX, JOKYMEHTOB, aBHAIUCIIETYEPOB.

Anparna. Makanaga A3aMaTThIK aBHALMSHBIH 3aHHAMAJIBIK JKOHE HOPMATHBTIK-KYKBIKTHIK
Ky)KaTTapblH JKyHesey, COHAal-aKk 3aHHAMAJbIK »OHE HOPMATHBTIK-KYKBIKTHIK Ky)KaTTapra
DONEeKTPOHIBIK OiTiM Oepy KeleHIH KYpBUIBIMABIK-(QYHKIMOHAIABIK peciMIey KapacTbIPbUIFaH.
3aHHAMaITBIK J)KOHE HOPMAaTHBTIK-KYKBIKTBIK KY’KaTTap/bl )KyHesey, OChl Ky)KaTTapblH aKnapaTThIK
©pICIH MaTeMaTHKAJIBIK KYPbUIBIM/BIK-()YHKIIHOHAIIBIK PECIMICY MaceTeNepiH 3epTTey HATIKeIepi
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OKYy MaKcaTTapbIH/1a MainanansiaTeiH ['A 3aHHAMAITBIK )KOHE HOPMATUBTIK-KYKBIKTBIK KYXKATTapbIH
Kyheneyaeri KOJJAaHBICTaFbl TOCUIIEp OJaplblH MopTedeciH, MakcaThl MEH Maiijaiany
HIeKapaJlapblH JKETKUTIIKTI JOpeXeae KOpCEeTeTiHiH, MaiganaHyablH OachIMIBIFBl MEH cCalajapblH
€CemnKe ajy Ke3iHje OpTaKThIKKa ue ekeHiH kepcetTi the I'A, 6y omapasl EOC akmapaTThIK epici
TYKBIPBIMIAMACBIH KYPY YIIiH HETI3 peTiHae KaObbuigayra Heri3 Oepeni.

Tyiiin ce3aep: xyieney, AA KyXKarrapbl, 3aHHaMaJIbIK, HOPMaTUBTIK-KYKBIKTBIK, KY>KaTTap,
aBHaUCIIETYEpIIep.

Introduction. The problems of training personnel for the aviation system on a global scale are
given great attention by the International Civil Aviation Organization (ICAO) at the UN. One of the
main requirements of the time is that staff training should be based on advanced technologies. In this
regard, the digitalization of educational and methodological support is of great importance. In
connection with this problem, the teaching methods of some leading universities were studied. The
analysis showed that the work to improve and develop the educational process in aviation higher
educational institutions in the USA, Russia, the Czech Republic and the Republic of Belarus is carried
out on the basis of the widespread use of simulators. However, it turned out that there are no special
electronic educational and methodological aids for training air traffic controllers with the necessary
legislative and regulatory documents. Although there are strict requirements for knowledge in the
context of aviation documents. In this regard, the development and implementation of a special
electronic educational complex (EEC) into the educational process for teaching students, future air
traffic controllers, legislative and regulatory documents (ZINPD) necessary for their future
professional activities was recognized as an urgent scientific and technical task.

The fact that the importance of a scientific topic is seen in the example of leading aviation
universities emphasizes one of the aspects of the relevance of the problem.

The main part. Problems and issues related to global civil aviation are within the scope of
ICAOQ. One of the 10 principles outlined in the Global Aviation Safety Plan, DOC10004 [1-3] states:
“Safety performance goals and instruments are fundamental pillars of the global aviation safety plan,
and it should be noted that they will continue to evolve as more work is done to refine and update
their content and as further development of relevant regulations, supporting material and methods of
personnel training .

Today, in open scientific and technical sources, much attention is paid to digitalization in the
development of science and education, and digitalization is seen as a driving force.

On the basis of the achievements in this area, new electronic means and visual surveillance are
being introduced into the air traffic control system. Most importantly, smart simulators are being
implemented in the world's leading airlines and educational institutions. Currently, there are
simulators in every air traffic control structure. On them, specialists take an exam and pass
certification. To pass the test in such structures, specialists must thoroughly know the legislative and
regulatory documents. Why prepare in the traditional way - they use a large number and volume of
paper documents. For comprehensive knowledge, perfect and modern electronic teaching aids are
needed. The results of the analysis showed that in order to train air traffic controllers in accordance
with modern requirements, it is necessary to develop and implement the necessary electronic training
systems. In this regard, within the framework of the research topic, the development of a special
electronic educational complex for teaching students and civil aviation specialists about aviation
documents was recognized as an urgent scientific and practical task. In this regard, it is important to
note that leading countries, such as the United States, have introduced a new “Learning Management
System” (LMS) - a learning management system. The main task of this system is the development,
management and distribution of e-learning products. The LMS market is experiencing explosive
growth. In the US, the LMS market was $163 billion in 2015, growing to $180 billion by 2017 and
projected to reach $240 billion by 2023. It is appropriate to recognize that the LMS market extends
to all educational areas of the economy.
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The Action Strategy for the Further Development of the Republic of Uzbekistan defines
important tasks, including "... accelerating the creation of national e-learning resources, organizing
the translation of foreign e-learning resources ...". To implement these tasks in the educational
process, it is necessary to create and implement electronic teaching aids. It is known that today mainly
traditional methods and means are used. The use of computer technology is limited to the simple
display and sounding of information using a projector. When using electronic tools, educational
materials can be provided to students in various effective methodological options, including the
preparation and use of computer tasks with multiple choice answers to assess their knowledge. E-
learning tools are not limited to the classroom, they are also used in distance learning.

The study of the educational process for the training of air traffic controllers within the
framework of methodological and technical support gives reason to conclude that it is necessary to
develop and introduce new training technologies. Promising from the point of view of efficiency,
efficiency, accessibility and wide possibilities of visualization of educational materials is the
digitalization of the educational and methodological base. Naturally, at the same time, it is necessary
to observe the rational boundaries of its implementation, because the excessive digitalization can lead
to a weakening of the emotional and psychological relationship between the teacher and the student.

Based on the state of the research area, the work formulated the goal and set the tasks - the
development of an electronic educational resource for the training of air traffic controllers based on
the digitalization of the process of studying legislative and regulatory documents of civil aviation.

Main goals:

1) identification of key approaches to the development of the educational process for the
training of air traffic controllers based on a comparative analysis of foreign educational and
methodological experience and theoretical work in the field of training specialists in the organization
and maintenance of air traffic;

2) study of legislative and regulatory documents of civil aviation, determination of the basic
principles and systematization on their basis:

3) selection and justification of an approach to the formation of a structural and functional
concept of an electronic educational complex based on a system of legislative and regulatory
documents, selection and justification of mathematical methods and formalization methodology;

4) on the basis of research and identification of the basic principles, to select and justify the
model of systematization and storage of data in the electronic educational complex;

5) development of a set of algorithms and programs, practical testing and implementation of
an electronic educational complex in the educational process of training personnel for the
organization and maintenance of air traffic.

In general, the achievement of the formulated goal and the solution of the research tasks set can
be represented by a sequence of blocks of actions, presented in the form of a diagram in Fig. 1.

The tasks of blocks 1 and 2 are the selection and justification of the subject area of the
educational process, where improvement is carried out, i.e. they play the role of an evidence base that
determines the choice and justification of decisions for improvement. Block-3 is the final stage of
work, the result of which is the development and testing of a computer system for teaching students
about the legislative and regulatory documents of the Civil Aviation. It is this part that determines
and confirms the relevance of the work performed.
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Blok-1
Analytical evaluation of
study programs (CP) of

foreign countries and their

comparative analysis with
the CP of Uzbekistan,

identification of the actual
area in the educational

process for improvement.

Blok-2
Analysis and selection of
the main factors that
determine the quality of
the educational process,
systematization of the
initial data.

Blok-3
Development of the
composition and
structure of the
electronic educational
complex "ZiNPD" and
its introduction into the
educational process.

—

Fig.1. The concept of improving the training processes for air traffic controllers

In the context of Block-1, a thorough analysis of the curricula of foreign universities for the
training of air traffic controllers was carried out, appropriate conclusions were made about the degree
of their compliance with modern requirements within the framework of ICAO documents. Further, a
comparative analysis of the TSTU curriculum was carried out, on the basis of which the most rational
approach is chosen to improve the educational process of TSTU.
According to Block-2, based on the analytical data of existing technologies for training air
traffic controllers, the main factors that determine the effectiveness of training are identified,
information resources are systematized, necessary for the development and application of an
electronic training complex for legislative and regulatory documents (ELC “"ZiNPD”).

—4
T d
> Student : Computer Databas <
4 — A
Task options
Software-algorithmic complex
Development Systematized information resources:
el o legislative documents of the GA RUz;
esedl o o legal documents of the Agency of the Civil
svstermatized nE Aviation of the Republic of Uzbekistan; -
3:] formation o legal documents of ICAQ;
informatio o legal documents of production structures;
resources e working papers, etc.
Mission Verificfatign and - Positively
accomplished * I
Finalization |ga The result is negative Mission
of the task accomplished

Rice. 2. The concept of developing an e-learning complex for legislative and regulatory

documents of the Civil Aviation
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In the final Block-3, work is carried out on compiling a technological environment with the
designation of the boundaries of the use of computer technology for conducting classes at a virtual
level, for example, according to the “Pilot-Air Traffic Controller” model. This part of the work has
its own characteristics associated with the establishment of rational boundaries between the forms of
traditional classes and forms based on the widespread use of computer technology. Along with this
block of tasks, modeling of the structure of the EOC is carried out with the establishment of functional
tasks, the solution of which allows you to interactively search for data, form task options, solve tasks
in an interactive mode and check the completed task by the teacher, without referring to the EOC,
and in his environment.

Due to the fact that Block-3 is decisive, to perform work within its framework, a concept of the
EOC structure has been developed, which is shown in Fig. 2.

EOC "ZiNPD"
Air law Air navigation Flight safety Aviation
meteorology :
Radio technical Organization of Airport CNS and air traffic | :
' | support of flights air traffic Operations and control systems | !
: services Air Transport :
Dispatch Radio Transport legislation. Special
! Technology Phraseology aviation regulations training !
: Rules :

The EOC should provide training in legislative and regulatory documents within the framework
of the steadily dominant academic disciplines (Fig. 3).

It is obvious that for each profile academic discipline the development of an EOC is not
obligatory, it is enough to create a common EOC for all profile disciplines of the EOC "ZiNPD" GA.

Conclusions and Suggestions. Analytical data made it possible to develop a concept for the
development of the EOC " ZIiNPD ", the basic components of which are the systematization of
legislative and regulatory documents of the GA, the formation of a database on its basis, the
development of the composition of the functional tasks of the system, structural modeling of the
complex and the development of appropriate software and algorithmic support.
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COBPEMEHHBIE TEHAEHIIUU HPO@}ECCHOHAJILHOFI HoArOTOBKHAU
CTYAEHTOB ABUAIIMOHHOMU CIIEHUAJIBHOCTH

ABUAIUAJIBIK MAMAH/IBIK CTYAEHTTEPIH KOCIBU JAAPJAY AbIH
3AMAHAYU YPAICTEPI

MODERN TRENDS OF PROFESSIONAL TRAINING OF STUDENTS OF
AVIATION SPECIALTY

AHaaTna.  ABHANMSIIBIK  CTYINCHTTEPAl  JalbIHAAQY  KE3iHAE  aFbUIIBIH  TUTIHIH
aynuoxabapriamanapblH KaOblIay JaFAbUIapblH OapbIHINA JaMbITy, KociOu OarqapiaHfaH aybI3lia
COMJIY CHUSKTHI OJIap bl OKBITYIBIH CPEKIICITIKTEPiH eCKepy KaKeT. ByFaH KOHTEKCTKe OaFbITTaFaH
KATTBIFYNAapAbl KYPY apKbUIbl KOJ KETKi3yre O0oJiajpl, COHBIMEH KaTap CTYICHTTEP apachbIHAaFbl
KYMBICTBIH YHJIECIMIITITIH, ©3apa OpeKeTTeCYyiH XOHE YHUBIMIIBUIABIFBIH apTTHIPyFa, OpPTYPIi
Mocenenepl UIemyne Jarapliap MeH JarabliapAsl JambiTyFa OarbiTranFad. CTyneHTTepi
Oojamakra oJapAblH IPAKTUKAIBIK JKYMBICBIHAA TYBIHIAYbl MYMKIH POJIIIK OWBIHIAp MEH
MOJIETIb/ICY JKaFAaiiiapblHa KOCY HIEACHI TeK KYITayra 001abl.

Tyiiin ce31ep: aBHAIUSIIBIK (PPa3eosIOTHsl, TEXHUKAIBIK KayINCI3IK, TIIAIK JAUBIH/BIK, OKBITY
Ma3MYHBI, KaTThIFyJap, KociOu Ky3bIPETTLIIK.

AnHoTauus. [Ipy TOATrOTOBKE CTYJEHTOB aBHUAIMOHHOW CIEIHAIBLHOCTH HE0OXO0IUMO
YUUTBHIBaTh TaKHE€ OCOOEHHOCTH MX MOJArOTOBKH, KAK MAKCUMAJIbHOE Pa3BUTHE HABBIKOB BOCIIPUSTHS
aHIJIMHCKUX 3BYKOBBIX COOOIIEHUH, MPO(PECCHOHATBHO OPUEHTUPYEMYIO YCTHYIO pedb. DTOro
MO>KHO JJOOUTHCS, CO3/1aBasi KOHTEKCTHO-OPUEHTUPOBAHHBIE YIIPA)KHEHUS, HAIIPABJIEHHBIE K TOMY K€
Ha YBEJIMUYEHHE CIaKEHHOCTH pPabOThl, B3aMMOJICHCTBHS M CIUIOYEHHOCTH CpPEIH CTYAEHTOB,
pa3BUTHS YMEHUN U HABBIKOB MPHU PEUICHUM Pa3IMUYHBIX IpobiieM. Ves BKIIOUEHUS! CTYIAEHTOB B
pOJIeBBIE UTPBI U MOJICIUPOBAHHUE CUTYaIMH, KOTOpble MOT'YT BO3HMKATh B MX IPAKTUYECKOH padoTe
B Oyay1ieM, MOXET TOJIBKO TPUBETCTBOBATHCS.

KiroueBble cioBa: aBuallMOHHAs (pazeosiorusi, TEXHUYECKassh O€30MacHOCTh, S3bIKOBAs
MO/ITOTOBKA, COJIepKaHue 00yUueHusl, yIpakHEeHUs, IpopeccHOoHaNbHasi KOMIIETEHTHOCTb.

Annotation. When preparing students of the aviation specialty, it is necessary to take into
account such features of their training as the maximum development of perception skills of English
audio messages, professionally-oriented oral speech. This can be achieved by creating context-
oriented exercises aimed at increasing the congruence of work, interaction and cohesion among
students, the development of skills and abilities in solving various problems. The idea of involving
students in role-playing games and modeling situations that may arise in their practical work in the
future can only be welcomed.

Key words: aviation phraseology, technical safety, language training, training content,
exercises, professional competence.
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B mocnennee BpeMsi y)XeCTOYMINCH TPeOOBAaHHS K IMOJATOTOBKE CIELMAIUCTOB B 00JACTH
aBUAIlMU M TEXHUYECKOro OOCIYy:KMBaHMSI CaMOJIETOB. B cBsi3u ¢ 3TuM, cTanu pazpabaTbIBaThCs
HOBBIE MTOJXO/Ibl K O0YYEHHUIO CTYIEHTOB B 3TOH cdepe. B oTnmune oT A3BIKOBBIX U OOJNBIIMHCTBA
HEsI3bIKOBBIX BY30B, SI3bIKOBAas MOJATOTOBKA OYAYIIUX CHEIUAIMCTOB aBHAIIMOHHOW cdepbl MMeeT
CBOU OCOOEHHOCTH. DTO 00BICHSAETCS KaK 0COOCHHOCTSIMHM aBHAI[MOHHOI'O aHTJIMICKOTrO s3bIKa, TaK
1 (QYHKIMOHAJIBHON COCTaBISIOLIEH, U OCOOBIMU TPEOOBAHUAMHU SI3bIKA Y JETYUKOB, IITYPMAHOB,
OOpTHHXKEHEpOB, OopTpamucra, OOpPT omeparopa, W APYTUX JHI, UMEIONMX TEOPETHUECKYIO
BO3MO>XHOCTb OOIICHUS C TEXHUYECKUMU CIIy>)KOaMU OpraHU3ally MOJIeTOB 3a pyoexom [1].

Heo0xoauMo Tak e y4uThIBaTh M TOT (PaKT, YTO S3BIKOBAs MOATOTOBKA CIICHUAIMCTOB
AaBUAIIMOHHON CHENHaNbHOCTU OMNPENENIeTCs HE TOJBKO TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
cranzaproM Kazaxcrana, HO M TpeOOBaHUAMU MeXAYHAPOJHOW OpraHMU3alMM IPaXKAAHCKON
asuanm (MOT'A nmm UKAO), a 3T0 03Hadaer, 4YTO HEOOXOJUMO JIOCTHYh BBICOKOTO YPOBHS
po(eCCUOHATTLHON S3BIKOBOM KOMIIETEHTHOCTH OyIyHIMX MUJIOTOB U aBUAJUCIETYEPOB C IIEIBIO
MaKCHMaJbHOTO CHIDKEHHS CIIy4aeB HE COOTBETCTBYIOIICH HOpME KOMMYHHUKAIIMH B paguodpupe,
npuodpereHus: npodeccuoHaNbHOW s3bIKOBOM mMoAroToBKH [2].  CornmacHO KBaM(UKAITMOHHON
mkane HMKAO BbIIensIOTCS IIECTh YpPOBHEH BIAICHHS AHTIMHCKAM SI3BIKOM KaK S3BIKOM
npodeccroHaabHOi KoMMyHHKanuu. YerBeptoiii ypoBeHb (ICAO-4) — 310 «paboumii ypOBEHB)
uMeeT HasBaHue «operational levely. JlanHblii ypoBeHb BIAJCHHE MPEANOJAracT yMEHHE
KOMMYHMIIMPOBATh HE TOJIKO Ha Mpo(deccuoHallbHbIE TEMBI, pellias IPOU3BOICTBEHHBIE 33/1a4H, HO
1 Ha 00IIIKe TEMBbI, KOTOPbIE MOTYT BOZHUKHYThH B OBITOBOM OOIICHHH.

B ycnoBusix 00BIYHOTO S3BIKOBOTO OOMICHHUS JOMYCTHMBI Pa3HOTO poJia OIIMOKH, HO B CIydae
BEJICHUS PAJAMOCBSA3H BO BpeMs MOJIETa MEXKAY SKUIMaKEM M aBUATUCIIETYEPOM MOKET BOZHUKHYTh
sIBHasl ONACHOCTh JIJISi CaMOM JKM3HM IAcCaXKUpOB U IKuIaxa. Beap ecim ogHa M3 CTOPOH HE
MOHUMAET APYTYI0 H3-3a SI3BIKOBBIX MPOOJIEM, TO MOTYT MPOU30MTH CIEIyIoIIue MPOUCIIECTBHUSA:
CaMOJIET MOXKET MPOCKOYUTH TPeOYEMBbI JIEIOH JABM)KEHUS, YCTAHOBUTb HETOYHBIH KypC WIIU
BBITIOJTHUTH HEpa3peleHHbI MaHEBP, YTO IPUBOIUT K YXO/1y C MapUIpyTa, OMAJaHUIO B 3alpETHHIC
JUIS TIOJIETOB M BOEHHBIE 30HBI, MOKET BO3HUKHYTh OMAacHOE COJMYKEHUE CaMOJIETOB, YTO I'PO3UT
CTOJIKHOBEHHEM U aBuakatacTpodoit [3]. He pa3 ommubka B A36IKOBOM OOIIEHUU Nperonpeaessiia
rudesnb NaccaKupoB U WICHOB SKUIIAXKEH, UTO ellle pa3 MpeaynpexaaeT BceX Hac 0 HEOOXOAUMOCTH
yIeIUTh 0c000€ BHMMAHUE Ha ayJUpOBaHHE M pPa3TOBOPHYIO peub OYAYIIHMX CIEHUAINCTOB
aBUanMoHHOM cepbl. Huxe mpuBenena ypoBHeBasi Tabnuia [4] B KOTOPOIl YETKO MPOCIEKUBACTCS
yIIOp Ha IOHUMAaHUE, YCTHYI0 KOMMYHUKAIUIO, IPOU3HOIIEHHE, OETJIOCTh peun, T.€ ayJJUpOBaHNE U
YCTHAsl pe€4b OUY€Hb BaXKHBI, HO TEM HE MEHEE HEJb3sl YIIYCKATh U3 BUJA U JPYTHUE aCIEKThl U3YUEHHUS
a3blka. Hampumep, 4YTeHHE TEXHHUYECKUMX JIOKYMEHTOB Ha aHIJIMIICKOM s3bIKe, B Ciydae
MPOCIYIIMBAaHUS 3BYKOBBIX TEKCTOB, HEOOXOAMMOCTh MOHSATH COJAEpX)aHUs U 00OOLIMB, HaTh
KpaTKyI0 aHHOTAIUIO0 JaHHOMY coObITHIO. Heo0XoanMo yaenuTh BpeMs M3Y4YEHUIO aBHAIMOHHOU
(dbpazeonoruu, KOMaHJ U a0OpeBHATYyp, KOTOPbIE MOTYT BO3ZHHKHYTh BO BpeMsi OOMEHa, a TaKke B
MIPAKTUKY PA3TOBOPHON PeUr HY>KHO BKJIFOUUTH TPEHUPOBKY MOHUMAHHUS aKIIEHTOB [5].
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STRUCTURE
Relevant grammatcal
srucares and sentence

PRONUNCIATION

Assumes a dialect anaior

VOCABULARY FLUENCY

Able to spezk st length
with 3 natural, effortless
flow. Varies spesch flow
for stylistic effect, e.g.
to emphasize 2 point.

COMPREHENSION

Comprehansion is
consistently saccurats in
nearly all contaxts and
includes comprehension

INTERACTIONS

Interacts with ease in
nearly all situstions. Is
sensitive to verbal and
non-verbal cues and

of linguistic and

Uses appropri

and
connectors
spontansousty.

Able to spezak 3t l=ngth
with relstive ease on
familiar topics but may
not vary spesch flow 3=
3 stylistic device. Can
make use of appropriats

LEVEL SeranciOcal ommanity.
Expert Pronunciation, stress, Both basic and complex Vocsbulary rangs and
rhythm, and i C g i accuracy are sufficient
<] though possibly and P to i
influenced by the first are consistently well effectively on 3 wide
Iangusge or r=g d. vanety of familiar and
variation, 3lmost naver unfamiliar topics.
interfers with esse of Vocabulary is idi
understanding. nuancad, and sensitive
to register.
Extended Pronuncistion, stress, Basic g ical Vi y rangs and
rhythm, and i X and accuracy are sufficient
5 though infi d by the p ars i y to i
first language or regional  well d. Comp effectively on common,
variation, rarsly interfers  structures are sttempted concrete, and work-
with ease of but with errors which related topics.
understanding. someatimes interfers with P h ty

and ;uomsfully.
Vocabulary is
sometimes idiomatic.

meaning.

Pronunciation, stress,
rhythm, and intonation
are influenced by the
first language or regional
vanation but only
sometimes interfere with
ease of understanding.

Basic grammatical
structures and sentence
patterns are used
creatively and are
usually well controlied.
Ermrors may occur,
particularly in unusual or
unexpectad
circumstances, but
rarely interfere with
meaning.

Vocabulary range and
accuracy are usually
sufficient to
communicate
effectively on common,
concrete, and work-
refated topics. Can

unusual or unexpected
circumstances.

Pre- Pronunciation, stress, Basic g Vocabulary range and
operstional rhythm, and i h Str and sccuracy are often
are influenced by the patterns associated with  sufficient to
2 first language or regions!  predictable si are communi on
wariation and frequently  not always well common, or

or
connectors.

Produces stretches of
language at an
appropriate tempo.
There may be
occassional loss of
fluency on transition
from rehearsed or
formulaic speech to
spontaneous interaction,
but this does not prevent
effective
communication. Can
make Bmited use of
discourse markers or
connectors. Fillers are

Comprehansion is
on

ponds to them
appropriatehy.

Responses ars

concrete, and work-
related topics and mosthy
accurate when the
spaaker is confronted
with 3 linguistic or
situationz! complication
or an unexpectad turn of
events. |s able to
comprehend 3 range of
speech varneties (dislect
and/or accent) or
registers.

Comprehension is mosthy
accurate on common,
concrete, and work-
related topics when the
accent or vanety usad is
sufficiently inteligible for
an international
community of users.
When the speaker is
confronted with a
Enguistic or situational
complication or an
unexpected tumn of
events, comprehension
may be slower or require
clarification strategies.

o =

is often

language, but phrasing
3nd pausing are often
insppropriste.
Hesitati or

.

interfere with 2ase of controlled. Errors work-related topics, but

in language processing
may prevent effective
communication. Fillers
are somatimes

understanding. frequently interfere with  range is limited and the
mezning. word choice often
insppropriste. |s often
unable to paraph
successfully when
Iacking vocsbulary.
Elementary Fronuncistion, stress, Shows only limited Limitad vocsbulary
rhythm, and intonation control of a few simple  range consisting only of
2 are heavily infl d by 1 zed g ical  isolated words and
the first language or structures and sentence memorized ph

Can producs very short,

P
accurate on

Pprop

and informative.
Manages the
speaker/istensr
relationship effectively.

Responses are usually
immediate, appropriate,
and informative.
Initiates and maintains
exchanges even when
dealing with an
unexpected tumn of
events. Deals
adequately with apparent
misunderstandings by
checking, confirming, or
clarifying.

Responses are

concrete, and work-
related topics when the
accent or vanety used is
sufficiently intelligible for
an international
community of users.
May fzil to understand 2

appropriate, and
informative. Can initiate
and maintain exchanges
with rezssonsble eas= on
familiar topics and in
predictable situations.
Generally inadequate

g or
complication or an
unexpected turn of
events,
Comprehansion is limitad
e = %

with freg
ing and 3 di

regional variation and
usually interfere with
ease of understanding.

patterns.

Pre- Performs at 2 level below Performs at a level Performs at 2 level
elzmentary the Elementary lzvel. below the Elementary below the Elementary
level. level

1

Source: Manual on ™e impiementation of

use of fillers to search
for expressions and to
articulate less familiar
words.

Performs at 3 level
balow the Ek v

ph when they ars
carefully and slowly
articulated.

Performs at a level below

level.

CAD Lamguspe Sroticiency Requrements’ mtermationsl Sl Avietion Crgenzanion (2004

the EX y level.

when dealing with an
unexpected turn of
events.

Response time is slow
2nd often inappropriate.
Interaction is limited to
simple routine
exchangss.

Performs at a level below
the Elementary level.

@. Illokpocc BBIIENSIET CIENYIOIIME OCOOCHHOCTH aBHUAIMOHHOTO AHTJIMKACKOTO S3BIKA,
KOTOpble HEOOXOAMMO YUYUTHIBATh IPH OINpPENEIeHUH cojaepkaHus oOyueHus: 1) S3bIk B
aBHALIMOHHOM KOHTEKCTE MpeHa3HaueH A o0ecrnedeHus NoHaTon cBasu «lIunor-Aucneraepy; 2)
OmneparuBHasi 3QGHEKTUBHOCTb, a HE JMHTBUCTHYECKAs MPABUIBHOCTD SBISETCS OKOHYATEIbHBIM
KPUTEPHUEM OLIEHKHU BIIaJIeHU A3bIKOM; 3) CBsA3b IPEUMYIIECTBEHHO MOJIEPKUBAETCS OCPEICTBOM
peun, 03 TOMOIHUTENbHBIX BU3YalIbHbIX CpEACTB [6, c.5].

CoBpeMeHHbIE YUeOHUKH, YIeOHBIC TOCOOUS M CIIOBAPH 110 aBUAIUK OOpAIIal0T BHUMaHHUE HA
5T acnektbl [7]. bpurtanckue wuznarensctBa Oxcdopa busnec Ilpece, KemOpumxckoro
yYHHUBepcHUTeTa, MakMIIIaH BBIIYCKAIOT Y4€OHMKHM aHTIIMICKOIO s3blKa Ui MPOQecCHOHATbHBIX
neneit. B Oxcdopn buznec IIpecc ecth crienmansHas cepust «kcnpecc Cepusi», B KOTOPYIO BXOAUT
yueOnnk aBTopoB Chio Dmmuc u Tepenc JIkepaldTuc «ABHAIMOHHBIN aHTTUHUCKHM NIl TTMJIOTOB U
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JMCTIETYEPOB BO3AYIIHOTO ABIKEHHs». TeMaThuka JaHHOTO y4eOHMKAa OXBAaTBHIBAET T€ BOIPOCHI,
KOTOpPbIE O4YEHb Ba)KHBI JUIs CTYAECHTOB - OyAyIlIMX CHELMAINCTOB aBUALUH.

Bor kakue Tembl npeanaraercsa usyuuth: Pasmen | «BBenenue B BHIBI KOMMYHMKAlMU B
BO3yX€», KOTOpPOE€ OXBaThlBaeT Takue Bompockl kak: 1) IlogroroBka k pabote, 2) OcHOBBI
panuocBs3y, 3) 3HAKOMCTBO ¢ HecTaHAapTHeIMU cutyauusimMu. B pasgene |l «IIpodeccrnonansuoro
II0JIETa» aHAIM3UPYIOTCS cieaytomue Bompocsl: 1) IlpeamonerHsie mpoBepku, 2) 3afepKKu U
npobnemsl, 3) Mectable ycnoBus. B cnenyromeii wactu |1l «Hazemnble nepemenienus» pa3roBop
noiaer o 1) Pazmerke asponopra u 60pTOBBIX TPAHCHOPTHBIX CPENICTBAX, 2) Pynenuto u yaepxanuto
camornera, 3) [Ipobremax ¢ moromoii. B paznene 1V «Otmpasnenue, Ha0Op BHICOTHI U IOJIET) MOXKHO
M3y4YUTh Takue siBJIeHUus Kak 1) Baner, 2) B3aumuoe nopoknoe nemwkenue, 3) [Ipexynpexaeaus 06
oracHocTsX. B mocnenyromem pazaene V «Meponpustus B IyTH» 00CYKIAI0TCS TaKUE BOMPOCHI
kak 1) OnepatuBHbie cutyaruu, 2) HeoObranble coObITHs, 3) Menuuuackue cutyanu. B pasznene
VI «KonTakTsl u ycnoBusi» usydarores 1) [locanxka, 2) [Toroansie ycnosusi, 3) IIpoGiemMsl ¢ 3axo10M
Ha nocaaky. B paznene VII «Ilocaaka» pazroBop uzaer o ciaenyromux Bonpocax: 1) MHImMaeHTs npu
nocaake, 2) OdepeaHocth mpu mnocaake, 3) OnacHoctu mnpu mnocaake. B mocinennem u3
Ipe/UIOKEeHHBIX pa3zenoB - B pasgene VI «Ha 3emne» usywarorcs cienyrouiye Bompocsl: 1)
JIBrokeHue 1o B3JIETHOI moioce, 2) Pynenue, 3) Otnanka KOMMYHHUKAIIMH C HA3EMHBIMHU CITY)KOAMHU.
Kpome Toro, 3TH BbILIETIPUBEIEHHBIE BOIIPOCH] pa3/IeIAiOTCs Ha 60Jiee KOHKPETHbIE U PAaKTHUECKUE,
r7ie IOMUMO CaMUX TE€M, MPEUIararoTcsi KOHCTPYKLHHU, KOTOPblE MOT'YT IOMOYb IIPU pa3pelieHnun
po6JIeM, BBIJIBUT'Aa€MbIE B BBILIEYIIOMSHYTHIX pa3eliax.

Kaxkue naen BKIIaIbIBalOT aBTOPHI B U3YUEHUE, HAIIlpuMep, pazaenoB 1 u 2? Haunewm ¢ Pa3znena
1. Yopaxuenue 1. [Ipemnaraercs nogodpaTh JOHKHOCTD Ui IPUBOAUMMBIX Ha (OTO pabOTHUKOB.
VYopaxHenue 2 Ha noHuMaHue. BozaymiHoe cooOlIeHHE >KU3HEHHO BaXKHO UId 0€30IacHOCTH
aBuanepesneroB. [locmymaiite 1Ba o0OMEHa MHEHUSMHM U OTBETHTE Ha BONPOCHL. YIpaxHEHue 3.
Caymrast AMKTOpPA, TOBTOPUTE aBUAIIMOHHBIHN al(aBuT, 9TO OyIAET OYSHb BaXKHO B XOJI€ TIEPETOBOPOB
JIETYMKOB C Ha3eMHBIMHU ci1y:kOamu. YrnpaxkHenue 4. [locie npocnymmBanus odpasua, nopadoraiire
C MapTHEpOM HaJ mepedauedl M 3amuchio cooOuieHuil. Eciaum BBl He yBEpeHbl B COJEp’KaHUU
cOOOIIEeHNs, TONPOCUTE MOBTOPA U pazbsicHeHU. [IoBTOpSIiTE CKa3aHHOE CHOBA, [TOKa HE J00bEeTeCh
abcomoTHOrO TOHMMaHuA. [l oTBeTa MCHOJB3YWTE MPOCThIE KOHCTPYKLUMU. YTpakKHEHHE 5.
PaccraBbTe cioBa B MpaBUJIBHOM TOpsIIKE, YTOOBI 3a/1aTh Bonpockl. [locie yero oTBeThTe Ha HUX.
VYopaxuenue 6. ComoctaBbTe JIB€ YacTHU MPEAJIOKEHUHM, YTOObI COCTaBUTH IIECTh MPUYMH, IO
KOTOPBIM ~ MEXIyHapoJHble KOMMYHMKAllUM MOTYT OBbITh 3aTpyJHEHbl. YTpaxkHeHue 7.
[Ipocnymaiite nsaTe 0OMeHOB coobmieHussMu. Hanummmre HoMep cOOOLIEHUS PsIIOM C OMHCAHUEM
HIDKE. 3aTeM OTMEThTE, KaK 4acTO BBl OKUAAETE YCIbIIIATh KaKJ0€ U3 HUX B CBOeH paboTte. 3aTeM
oOcynute cBoM OTBeTHl ¢ Bammm naptHepoM. YnpaxkHenue 8. [Ipociymaiite oOMeH penjukamu,
KOTJla JaJbHUM MarucTpajibHbIi peiic mpubamkaeTcst K MecTy Ha3HadyeHHus. OTBEThTe Ha BOIPOCHL.
VYupaxuenue 9. [locnymaiite Matepuan emie pas. M3 ka0l mapel cioB OTMETHTE CIOBO, KOTOPOE
Bbl ciplmmTe. YnpaxsHenue 10. B yem mpoGnema Ha 6opry camoisera? Mcmonb3yiite ciosa,
BbIOpaHHBIE BaMU B YIPaKHEHUH 9, ISl COCTaBIIEHUs NpeuiokeHni. YnpaxHenue 11. Y Bac koraa-
HUOYb OblTH TpynHOCTU B 00menuun? Yto Bol caenanu? Ynpaxuenue 12. Vcnons3yiiTe cioBa u3
yIpaXHEHUs 7, YTOOBI 3alOIHUTH MPOOEbl B MPUBOJUMOM HIKE TekcTe. OTBETbTE HA BOIPOCHI.
VYnpaxuaenue 13. BcraBbTe ci0Ba Ui CMBICJIOBOTO 3aBEPLICHHMS TEKCTOB O JIBYX OOMeHax
COOOIICHUSIMHU, TIPUBOANMBIMU HIDKE. YTnpaxkHenue 14. Haiinure B oOMeHax cCOOOIICHUSIMHU CIOBa
win (passl ¢ TEM Ke 3HaYeHHEM, YTO U JaHHbIE cioBa. YnpaxHeHue 15. [lomuepkHuTe npoctbie
aHrnuiickue ¢pa3pl B ynpakHeHuu 13. 3areM OTBETbT€ Ha BONPOCHI ISl KaXaoro oOMeHa
cooOuieHussMu. YrpaxHeHue 16. Uto Obl Bl clienain B 3TUX YeTbIpex curyanusx? CpaBHUTE CBOU
UJeH ¢ uAesIMH NapTHepa. B KakJoM KOHKpETHOM citydae, 4To Obl BbI CKa3ajiu, YTOOBI CIIPABUTHCS C
cutyauueit? VYnpaxsenue 17. Ilogymaiite o curyanuu u3 Bamero omsiTa, Korja Ipou3oILIa
MyTaHWLla WK HelonoHumanue. [Ipounraiite, mpuBEACHHBIN HUXKE OTUYET U OTBETHTE HA BOIPOCHI.
VYnpaxuenue 18. 3Haere nM Bbl Kakue-HUOYIb MCTOPUM O CamoJIeTe, COBEpPIIAIOIIEM ObICTpoe
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CHIDKEHHE Tociie pasrepmerusanuu’? B 3aximtouenue YnpaxsHenue 19. IlepcoHanbHbIE BONPOCHI.
CrankuBanuch i Bbl ¢ Tem, uto, paboTas Ha TpeHaxepe BaM HyKHO ObLIO pacXxoJ0BaTh TOIJIMBO
nepen nocaakoit? Kakas O6puta curyanus?

OTH ylpa>kHEHUs! He TOJIbKO TPEHUPYET A3bIKOBbIE KOHCTPYKIIMU, HO U 3aCTABIISIOT CTYICHTOB
IyMaTh, MPUHUMATh pELIEHHE, BCIIOMUHATh AHAJIOTMYHBIE CIyyad, 4YTO OYEHb CIIOCOOCTBYET
ObICTPOMY IIpOrpeccy B 00J1aCTH sI3bIKA, IIOCKOJIBKY CaM IpoLecc 00y4eHHsI TECHO CBSI3aH € KaXKIbIM
CTYZECHTOM.

Craenyromum npoaHanu3upyeM pasznen 2. B Hawanme 3aHATHS NPUBOIUTCS OOpallleHue K
JHCTIeTYEepaM M IIoTaM. YTpaxkHeHue 1. Bbl TOKHBI HASHTH(GHUIMPOBATH THIT BO3AYIIHOTO CY/IHA,
4qTOObl 3HATh, HAa YTO 3TO CYIHO CHOcOoOHO. CKOJBKO M3 3THX CaMOJIETOB BBl MOXETE
uaentupunuponars? IlpuBomsrcs dotorpadun. YmpaxHenue 2 mnpeamnonaraer padoTry Hax
aBUALIMOHHBIM TEPMUHOJIOTHYECKUM ciioBapeM. ConocTaBbTe CJI0BA, YTOOBI MOJYYHIIUCH JIE€TalU
camosera. MoxeTre JIM Bbl HaliTM BCE JeTalM Ha KapTHHKaX, Haxoxasumuxcs Beime? [lanee
Yopaxuenue 3. O003HaubTe yacTu camosnera 1-18 cinoBamu a-r. O6parute BHUMaHUE HAa TO YTO, YTO
HEKOTOpbIE TOHATUS HA3bIBAIOTCS MO-aHIVIMHCKU M I0-aMEPUKAHCKU MO-pasHOMY. Beimomnute
ylpa)kHeHHe, MoJa0upas aHIIMHCKHUE CIIOBa, a 3aTeM CJeNlaiiTe ynpa’KHeHHe elle pa3, BblOupas
amepuKaHcKue sKBUBaJIeHThl. K ynpaxHeHuto qo0asisiercst Tabauia aHIIMHCKUX U aMEPUKAHCKUX
HKBUBAJIECHTOB, YTO pPa0OTaeT HE TOJbKO Ha 3aKpEeIUIEHWE TEPMHUHOJOIMH, HO U IOJAKIIOYAET
KYJIbTYPHBIN aCIEKT.

British English American English
aerial antenna
tyre tire
windscreen windshield
fin vertical stabilizer
tail plane horizontal stabilizer

Huxe mpuBomuTcss Tabnuiia COOTBETCTBMM M KapTHHKAa caMmojeTa C yKa3aHMEM 4acTed,
KOTOpPbIE HY)KHO OYyJIeT ONpE/IENTh.

a nose j rudder

b windscreen | elevator

c aerial I tail fin

d aileron m tyre

e spoiler n engine

f flap 0 emergency exit
g slat p radome

h winglet q light

i fuselage r outboard slats
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[Tocnenyromas pabora cBs3aHa C pPa3BUTHEM HABBIKOB OCTJIOCTH pedd. YHUpaxHeHue 4.
Pacmn¢pyiite cinoBa B ckoOKaxX, 4YTOObI 3aBEpIIUTh ONUCAHWE MPEANOJETHOW IPOBEPKH.
Vupaxunenue 5. Ilpenmnonerasie IpOBEpKH MPOAOHKAIOTCA Ha kabuHe skunaxa. HazoBute kak
MOKHO OoJibllle NPEAMETOB Ha ATUX KapTUHKax. YmnpaxHeHue 6. ComocraBbTe HNOJOBUHKU
MIPEJIOKEHUH, MPUBOAMMBIE HMXKE. 3aTEM COIOCTABbTE KaXKJ0€ MNPEIVIOKEHUE C KapTHUHKOM,
IpUBOAMMON BbIlIe. YmpaxHeHnue 7. Ilepeuncnaure mnpenmersl, KOTOpblE CaMoOJIET JOJDKEH
IIEPEeBO3UTh Ha KaxJIoM peiice. Kakue mnpeamerbl He [OJDKHBI IEPEBO3UTHCA CaMOJIETOM?
Crenyronum 3TanoM sBISETCS paCIIMPEHUE CIOBAPHOIO COCTaBa aKTUBHOM JIEKCUKH. YIIpaKHEHHE
8. Haiigute cioBa B ynpaxXHEHUH 6, COOTBETCTBYIOIIME IMPUBEICHHBIM HMKE 3HAYCHUSM.
VYopaxuenue 9. [locmoTpuTe ele pa3 Ha KapTUHKY B ynpaxkHeHuH 3. OTBETUTH Ha Bolpockl. [Janee
HaunMHaeTcs padoTa HaJ MOHMMaHHEM 3Bydamiero Tekcra. Ympaxkuenue 10. [locmymaiite st aBa
obmeHna permkamu. OTBeTbTe Ha Bompochl. Ilocne mocnmenHero 3ajaHus aBTOPHI MpeaIararoT
JMAJIOTOBYI0 KOMMYHMKAIMIO, BKJIIOYAIOLIYI0 CaMble pa3Hble BUIbl paboT. YmpaxkueHue 11.
Bri6epure nyumme orBetsl ATC (YpaBineHus BO3YLIHBIM ABH)KEHHEM) ISl 3aBEPILECHUS KaXI0M
perunku. Ynpaxuenue 12. [lpocnymiaiite 3anmuch ¥ TpOBEphTE CBOM OTBETHI. 3aTEM OTBETHTE Ha
Bornpockl. [ToctenenHo naHHas paboTa MepexoauT Ha BIpaOOTKY MPOU3HOIIEHHS, YTO TAKXKE BaKHO
JUTsL TIEPETOBOPHOTO TpoIlecca ¢ Ha3eMHBIMU cliyxOamu. YmpaxHenue 13. [Momectute cioBa B
NpaBUIbHYIO KOJNOHKY. Ciymaiite u npoBepsiiite cBou oTBeThl. YmnpaxkHeHue 14. Ilopaboraiite ¢
naptHepoM. [Tocmorpure Ha kapturku. [lompocure ATC oTnoxuts 3amyck. OOBsICHHTE, ITOYEMY.
Bropoe 3amanue. Bbl - kxonTponep. Mlaiite coer muiory. Ympaxknenue 15. ITopabGotaiite ¢
MapTHEPOM, YTOOBI MOMPAKTUKOBATh OOMEH MEXKy TPAHCATIAHTUYECKUM MHJIOTOM U IUCIIETYEPOM.
Yopaxkuenue 16. Kakue sneMeHTsI BB 00bIYHO clbluTe B TpaHcasauusax ATIS (ABTomaruyeckoii
nHpopMaMOHHOH cyk0e TepmuHana)? CocraBeTe crmcok. Jlamee maer paboTa Ha OHUMaHHE
3Bydamiero tekcra. Ympaxsenue 17. Ilocmymaiite Tpancnsmuio ATIS. Beibepute npaBuiibHBIN
OTBET Ha KaxIbIi Borpoc. YrpaxHenue 18. [Tocioymaiire Tpancmsuio ATIS. 3anomauTe Gopmy.
CwMmeHsieT 9TH 3a/1aHus padoTa co ciaoBapeM. Yupaxkuenue 19. J[pyrue Tpanciasiiiuy MOTYT COAEpKaTh
Oompiie MHPOpPMAIMM O MECTHBIX ycIoBUAX. COIMOCTaBbTE CIIOBA C KapTUHKAMH. 3aJaHue Ha
MIOHMMaHHE 3Bydallero tekcra. YmnpaxsneHue 20. Ilpocnymare 3anuce. ConocTaBUTH Kaxa0e
cOOO0IIeHNEe ¢ KapTHHKOHN BhIme. YmpaxkHerue 21. [IpounTtaiiTe cTaThio, HAXOIAIIYIOCS HIKE, U
OTBETHTE HA BONPOCHI. B 3axitoueHne pasaena 2 NpuBOAATCS NEPCOHAIBHBIE BONIPOCHL. Y IpaKHEHNE
22. HazoBwute emie oaHy QyHKIHIO O€30IaCHOCTH, KOTOpasi MOTJ1a Obl TPEIOTBPATUTh IIPEBPAILICHHE
HE3HAYUTEJIBHOTO MHIHUACHTA B KaTacTpody. UTo, BEpOSTHO, IPEANPUMET MPOU3BOAUTEND MOCIE
aToro uHIMAeHTa? CIbIaig I Bl O OTIOOHBIX MHITUACHTAX HA APYTHX caMoJieTax?

Takas mMeTroaMka OCHOBaHA Ha JOCTHKEHUU COOTBETCTBHS MEXIY IPEIMETHOCTBIO Kypca
00y4eHHS aHTTTUHCKOMY SI3BIKY M MHTEepecaMu OyAylux paOOTHHUKOB aBUAIMOHHOM cephl. To ecTs,
BbIOMpas (GopMy ayAUTOPHBIX 3aHATHH MO AHIVIMHCKOMY S3BIKY, HpPENnoJaBaTeld MpelaraioT
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CTYJI€HTaM KOHTEKCTHO-OPUEHTUPOBAHHBIC YIPAKHEHUS, KOTOPBIC HAIPABIICHBl HA YBEIMYCHUS
CJIQXKEHHOCTU paboThl, B3aUMOJCHCTBUS U CIUIOYEHHOCTH CPEU CTYIEHTOB, IIOMOTalOT pa3BUBATh
YMEHUS ¥ HABBIKM TPU PEHICHUU PA3IUYHBIX MPOOJIEM, BKIIOYAIOT CTYJCHTOB B POJIEBBIE UTPHI U
MO/JICJINPOBAaHUE CUTYALMH, KOTOPblE MOT'YT BO3HHKATh B X IPAKTUYECKOH paboTe B OyayIeM.

Jlnisi TOBBIICHUST Ka4eCcTBA SI3IKOBOM MOJTOTOBKH CIEAYeT pa3padaTbiBaTh TAKUE pPEUEBBIC
CUTYyalluH, KOTOpble OYyIyT COOTBETCTBOBATh Oyaylled NpopecCHOHATbHOM JAESITEIbHOCTH B
aBHAIMOHHON cdepe. HeoOXoaumMo HHTErpUpOBaTh S3bIKOBBIE 3HAHHS CO 3HAHUSAMH, KOTOPBIE
CTYICHTBI IOJIYy4alOT Ha APYTUX IUCLMIUIMHAX, Takux Kak «Hasuranmsa», «Mereoposorus».
«OKCIuTyaTallsl BO3JYIIHBIX CYAOB», «OpraHuzanus BO3AYIIHOI'O JBMJKEHUS» U Ha JAPYTUX
IIpeIMeTax, a TAKKE COCOUHATh JIEKCUYECKHE, TPAMMATUYECKUE, ayJUOBU3yAJIbHbIE MATEPHAJIbI C
MMOCTOSIHHOM ¥ MHOTOKPATHOM MPaKTUKON MX MCIOIh30BaHUS B yueOHOM mporiecce. Takum oopazom
clleAyeT OTMETUTh, YTO Ipolecc OOydeHHMs B aBHUAIMIOHHOM TEXHHUYECKOM BYy3€ BKJIHOYAET
KOMMYHHUKATHBHBI MOAX0A K MpOo(hecCHOHAILHO-OPUEHTUPOBAHHONW YUEOHOH JesTeIbHOCTH.
CTyneHTOB JaHHOTO By3a HEOOXOJMMO MOTHMBUPOBATh HAa CO3HATEIbHOE OTHOILEHHE K y4yeOHOMY
MIPOIIECCY U CTPEMIICHHE K CAMOCTOATEIBHOM padoTe B 3aJJaHHOM HAIPABJICHUH, YTO OYAET SIBIATHCS
HEO0XOAUMBIM OIPEIENIAIOIUM PE3yIbTaTOM 00yUeHHUS.

Jlureparypa

1. 3axapoa M.B. lHBapraHTHOE U BapuaTUBHOE B MPEI0/IaBAaHUN UHOCTPAHHOTO SI3bIKA B BY3€
aBranoHHoro npodwist. MaTepHeT xxypHan «Mup Haykny, 2018.

2. MexnayHnapoaHas opranu3zanus rpaxkaanckoit apuamun (MKAO). Bebcaiit OOH.

3. AranoBa C.I'. OCHOBBI MEXJIMYHOCTHON M MEXKKYJIbTYPHOM KOMMYyHHKanuu. PocToB-Ha-
Hony: ®enukc, 2004. 282 c.

4. PyKoBOJCTBO IO 3KOHOMHKE a’pONOPTOB. MeXIyHapoAHas OpraHu3alus Ipa)JIaHCKOH
aBHaIMK. Y TBEPXKICHO [ 'eHepalibHBIM CEKpeTapeM H OIyOJIMKOBaHO ¢ ero cankuuu. Microsoft Word
- DOC _9562_FULL_RU.DOCX, 3 uznanue, 2013. 174 c.

5. lllokpocc @. HoBbie JlupekTuBhI 10 mporpamMmmam oOydeHHsl aBUAllMOHHOMY aHTJIMHCKOMY
a361ky. UKAO, 2009. T. 64. JI-3. C. 4-6.

6. Jlnst aBuanmoHHbIX crermanbHocTeit / Aviation English. Cnucok y4eOHHMKOB, y4eOHBIX
nocobuit u cnosapeir. URL: https://www.studmed.ru/science/yazyki-i-yazykoznanie/angliyskiy-
yazyk/specific/aviation (mara oopamenus 1 dpespans 2023 rona).

References

1. Zaharova M.V. Invariantnoe 1 variativnoe v prepodavanit inostrannogo 1azyka v vyze
aviatsionnogo profilia. Internet jyrnal «Mir nayki», 2018

2. Mejdynarodnaia organizatsiia grajdanskor aviatsu (IKAO). Vebsait OON.

3. Agapova S.G. Osnovy mejlichnostnor 1 mejkyltyrnor kommynikatsii. Rostov-na-Dony:
Feniks, 2004. 282 s.

4. Rykovodstvo po ekonomike aeroportov. Mejdynarodnaia organizatsuia grajdanskor aviatsii.
Ytverjdeno Generalnym sekretarem 1 opyblikovano s ego sanktsn. Microsoft Word -
DOC 9562 FULL RU.DOCX, 3 1zdanie, 2013. 174 s.

5. Shokross F. Novye Direktivy po programmam obychenna aviatsionnomy angluskomy
1azyky. IKAO, 2009. T. 64. L-3. S. 4-6.

6. Dha aviatsionnyh spetsialnoster / Aviation English. Spisok ychebnikov, ychebnyh posobir 1
slovarer. URL: https://www.studmed.ru/science/yazyki-i-yazykoznanie/angliyskiy-
yazyk/specific/aviation (data obraenuia 1 fevralia 2023 goda).

Marepwuan nmoctynui B pepakmuto 09.06.2023 r.

84



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBIChI Ne2(29)2023

DOI 10.53364/24138614 2023 29 2 85
BOK 656.2

* o
lVpcaposa A. K., 'AiikymGexos M. H., 2Katkan6aeBa J. A.
LJloructuka xoHe KoK aKaIeMHsICh» AK
Kazak aBTOMOOHIIb-KOJ HHCTUTYTHI
Anmarel K., KP.

*E-mail: a.ursarova@alt.edu.kz

TEMIP ’KOJI CTAHCA KY¥YMbICHIBIJIAPBIHBIH JASAPJBIFBIH BAFTAJIAY
OJAICTEPIH ) KETLJLAIPY

COBEPHIEHCTBOBAHHME METOJ0B OHEHKH NOAI'OTOBKH PABOYHX
KEJIE3HOJOPOXKHBIX CTAHIIUU

IMPROVEMENT OF METHODS FOR ASSESSING THE TRAINING OF RAILWAY
STATION WORKERS

AnHoTanusi. B ganHoit pabore paspaboraHa QopmaibHas METOJIUKA  OIICHKHU
poeCCHOHATBHON TMOJITOTOBKH  ONEPAaTUBHO-AUCIIETYEPCKOTO TEPCOHANa JKEIe3HOAOPOKHBIX
CTaHIIMI, a TAK)KE YCOBEPIICHCTBOBAHBI METO/IbI pacueTa HOPM BPEMEHH Ha MAaHEBPOBBIE IBH)KCHUS,
BBITIOJIHSIEMBIE B IIPOLIECCE CMEHbI BATOHOB.

KitoueBble cjioBa: uenoBeueckuid (akTop, >KENEe3HOJOPOKHAs CTAHIIUA, MOJEIMPOBAHUE,
TpeHaxep, nH(HOPMAIIHOHHAS MOJIEIb.

Anparna. by jxyMmbicTa TeMipyKOJI CTaHIMSIIAPBIHBIH JKeIeN-TUCTIETYEPITIK TTePCOHATBIHBIH
KOCIOM JTasipibIFbIH  OaranayiblH (GopMaiabl oIICTepiH o3ipiey OoibIl TaObLIaabl, COHJIAN-aK
BaroH/Iap/ibl aybICTHIPY MPOLECIHIE OPBIHAATIATEIH MAaHEBPIIIK KO3FAIBICTAPFa YaKbIT HOPMaJIapblH
ecenTey 9icTepi KeTUIIPiIIL.

Tyiiin ce3aep: amam (GakTOphl, TEMIp >KOJI CTaHCAChI, MOJENBACY, TPEHAKED, aKMapaTThIK
MO/IETb.

Abstract. This work is the development of formal methods for assessing the professional
training of operational and dispatch personnel of railway stations, as well as improved methods for
calculating time standards for shunting movements performed in the process of changing cars.

Keywords: human factor, railway station, simulation, simulator, information model.

«Anam ¢akTopsD» MpoOIEMacChiH KOIIaHOAIbl 3€pPTTEY €H alJAbIMEH aBHAIIMSAMEH JKOHE YIITY
KayiNcCi3IiriH KaMTaMachl3 eTyMeH O0aliIaHbICThl OOJFAaHbIH aTamn oTy KaxkeT. 1910 xxbutbl mpodeccop
I'. Mrouctep6epr (Hugo Munsterberg) ">xeke ¢akTop" YFBIMBIH TYXXBIPBIMIAIbI, OJ1 9ye KeMeCiH
Oackapy Ke3iHe aJlaMHBIH KaTeTiKTepiHe AeiiH a3asapl. TeXHUKAIBIK )KYyHeH1 OacKapaThiH aJlaMHbBIH
CEHIMJIUTITIHIH OHBIH ICUXOJOTHSUIBIK KACHETTEpIHE TOYENAUIIrl KociOM 1pIKTey 9JICIHIH Heri3l
6onael. "XKeke (akrop" MoceneciH OfaH api 3epTTEy aBUALMSUIBIK OKUFAIApbIH KaThICYIIbUIAPbI
KeO1Hece OUTIKTUIIN KYMOH TyIbIpMalThIH €H *KaKChl YIIKBIIITAp eKeHiH kepceTTi. Hotmwxkecinae, 20
rachIpAbIH 30-KbUIAApPBIHIA MAMAaHHBIH CEHIMALIIT OHBIH )KeKe KacCUeTTepiMEH FaHa eMec, COHBIMEH
6ipre EHOeKx KypanaapbIHbIH KEMIIUTIKTEPIMEH J€ aHBIKTaJIaJbl )KoHE, THICIHIIE, aaM KaTeJiKTep
xiOepMeyl YILIiH OHBIH CEHIMIUIriH TeMeHAeTeTiH EHOeK KypaijapblHbIH KEMIIUTIKTEPIH KO0
Ka)XeT JeTeH KOPBITHIH/IbI KacaJlIbl.
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AlaMHBIH KaOileTTepi MEH TEXHHUKAIIBIK KYHEeHIH MYMKIHIIKTEPiHIH AYPHIC yillecyi "amam —
TeXHUKAJIBIK JXKyHe — oprta" >KyHenepiHIH THIMIUIINT MEH CEHIMIUIITIH apTThIpajbl, aJaMHBIH
TEXHUKAJIBIK KYpaJAap bl MAaKCATbIHA COMKEC OHTAMIIBI A 1AJIaHYBIH AHBIKTAN bl )KOHE TEXHUKAJIBIK
Kyhenepai Kypy KYHbBIH J1a, oJlap/ibl Maiijajilany KYHbBIH J1a TOMEHJICTE/I1.

MyHaii sxyMbICcTapabIH Mblcanaapsl Eyponansik OnakTeiH maptrapsl yiria by Evans sxone by
Tokmurzina-Kobernyak et al. [2] Ka3akcran mraprrapsl yimiH. Exi jKyMbICTa Ja HEpPCOHAJIBIH
KaTeiKTepl MOWbI3 Kayilnci3airid Oy3yAblH Heri3ri cedenrtepiniy O0ipi 6osbm Tabbutaasl. Temip ko
KOJITIHIH KYMBIC ICTEy KayilCi3[OiriH KaMTaMachl3 eTyjaeri agam (aKTOPBIHBIH POJIH Tajiaay
YKYMBICTa OpbIHAAIABI [3].

Temip >KONmapAbIH JKYMBIC ICT€YIHIH TEXHOJIOTHSUIBIK TMPOIECTEPIH Tajjay Ioe3aap
KO3FaJIBICBIHBIH KaYIICI3iriH KaMTaMachl3 €Ty >KOHIHJErl Tajanrtap, 9AeTTe, OHIIPICTIK MPOIecTi
OpBIHJAY IApTTapblHA MIEKTEYJEp KOSTHIHBIH XOHE TEMIp OJI KOJITiHIH OHJIEY JKOHE OTKI3y
KaOlIeTiH TOMEHJETETiHIH KopceTedi. [4] - Te KYpri3uireH 3epTTeyiep yakbIT oTe Kelle TEMIipyKOoIl
KOJITIHJEerT TEXHOJOTHSUIBIK ONepalusiiap/ibl OpbIHAAY YIIIH YaKbITTBIH KypJeli HOpMalapbiH
€CerTey 9/IiCTepi MEH MOMBI3 KAyiICi3Air TalanTapsl apachlHAa ANMAKTHIK 0ap €KeHiH KopceTel.
OchbiFaH OalJIaHBICTBI TEMIPXKOJI KOJITIHIH TEXHUKAJIBIK KYpaJIapbIHBIH JKOFapbl JKYKTEMeci
KaFIalbIHIA JKEAE-TUCTIETYEPITIK TePCOHANIBIH KYMBICBIH 3€pPTTEy MPOOJIeMachl TYBIHIANIBL.
Temipxon KbI3METKEpIIEpiHIH JKYMBbIC camachlH Oaranay omiciH Kypy Mmacerneci by Kyriakidis
OacbUTBIMBIHA apHAJFaH [S]. [5] YCHIHBUIFAH 9JIiC amaTTap MEH OKUFAJIap/IbIH Maiia 00TybIHA BIKITAI
eTeTiH (akTopiapAbl aHBIKTAyFa, COHJAAN-aK IUCHETYEpNiK TEePCOHAABIH OHIMIUTITIHIH
TOMCHJICYIHE OKEIe/Ii.

BipiHmi Tocimmi JKy3ere achlpaThiH >KYMBICTAPIBIH MbIcangapbl [6, 7]. Aram aiitkanmga, by
Boudnaya at al »ymsiceiaza. [6] Stochastic Petri Nets Analysis agicTepine HerizaenareH TeMipKoi
CUTHAJIM3alUsAChl JKYMECIHIH MOJENl YCHIHBUIFAH, OJ JKaOABIKTBIH 1CTEH IIBIFYBl MEH
orepaTopiapabiH Kateniktepin eckeperi. By Shalyagin & Nichiporuk skymeiceinaa [7] Temipxon
KOJIK JKyHelepiHiH aJaM-omepaTop >KYMBICHIH MOJEIBbACYI€ apHajfaH TOCUIAepre Taijgay
YCHIHBUTFAH. AJJTaM OTIepaTOPBIHBIH MOJIENIIH KAMTHTBIH MOJIEIIB/ICY MOJIENbIEPiHIH apTHIKIIBUTBIFBI-
oJlap y3aK YakKbITThl MOJIETIb/IEYTe MYMKIHIK Oepeni. Anaiifa, afaMm MeHeDKEepiHiH Heri3ri MiHAeTI
Kypaem (GopMamu3aiusuiaHaThIH MICEJIeNIep/Il eIy eKeHIH €CKepe OTHIPHIN, ajaM MEHEKEPIHIH
MiHE3-KYJIKbIH Oapabap Moenbaey Kypaesi Gpopmanu3anusiianaTbiH MiHAET 00JbIn Tabbutab!. [1]

ExiHmm Tocim jkemenm JUCHETYEpPIiK TEPCOHANABIH TPEHAKEP-CUMYJSATOPJIApPhIHIA 1CKE
aceIpbiiaabl. Kasipri yakeITTa 93ipJeHreH MOJAENbIep BUPTYAIAbl MIBIHIABIK SICTEPIH KOJAaHAbI
[8], »kemimik OKBITY TEXHOJIOTHSUIAPBI JKOHE T.0. TPEHaXepliep CTAHIUS KEe3eKIIJICPIHIH JKYMBIC
KaFJaiapblH [IBIHIBIKKA JKaKbIH MOJENbJEYre KOHE HAKThl afamIapiAblH e37epi OackapaTbiH
OoOBEKTIZIEp MEH JKyHenepliH »YMbIChIHA 9cepiH Oaramayra MYMKIHAIK Oepexi. byn Ttocuinin
KEeMIITIT1-MOICTBACY KBUIAAM/IBIFBI IIEKTEYNl )KOHE OHBIH HOTIKENEpi MOJETbACYre KaThICAaThIH
ajiaM KaOblU1arad CyObeKTUBTI LIemiMaepre 0aiIaHbICThI.

OcCBI )KYMBICTBIH MaKcaThl TEMIPXKOJ CTAHIUSIIAPBIHBIH JKeeN-TUCTIeTUEPIIiK ePCOHATBIHBIH
Koci0M JTasipyIbIFbIH OaranayablH (GopMalibpl 9/1icTepiH d3ipiey 0oJbin Tabbulaabl. 3epTTey SAiCTepl
periHae OepuireH maijanaHy XardaljgapblHIa ajaM-AUCHETYEP/iH KYMBIC KOPCETKIITEPiH aiy
VIIIH MMHUTALUSAIBIK MOJENbIEY ONICTEpl, COHAA-aK albIHFaH HOTHXKeNepal Oaranay VIIH
KJIACTEPIIIK kKoHE TUCKPUMUHAHTTHIK TaJJIay SAICTepl TaHAaIbl.

Methods. 3epTTeyae TeMip:Koi CTaHIUACBIHBIH KOPCETKIIITEPIH ady/bIH HET13r1 9/1icl peTiHe
KOMITBIOTEPIIEP/Il KOJIJaHa OTBHIPBIN MOJENbCY 9Jici TaHAanabl. by skarmaiina cTaHIuMsS KypJen,
JTUHAMUKAJBIK, CTOXaCTUKAIBIK, SPTaTUKAIBIK (a7aM OacKapaThiH) )KYWe PETIHJE KapacThIPhLIAIbI.
O3IpJIEHTeH MOJIENBAIH KaJIbl KYPBIIBIMBI CypeTTe KOPCETIITEH. 3.
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Cyper 1. Anam GackapaTblH Kyieaer: MOAeIb

CTaHIMAHBIH MOJIEIBICY MOET CTAaHIMSHBIH () YHKIIMOHAIABI MOJIeITiHe Heri3nenreH, [9]. by
MOJIEJIbJIE CTAHIMSHBIH JKYMBIC 1CTEY MPOLEC CTAHIUSAHBIH TEXHOJIOTUSAJIBIK IPOLECIHIH KeKeJlereH
KYHJIepi apachlHIarsl aybICynap Ti30eri peTiHIe KapacThIpbuiagsl. by perTe opOip OChIHAAM *Kaii-
KYH ’KbUDKBIMAJIbI KYPaMHBIH JK0J1J1ap/ia OpHAJIACybIMEH jKQHE 9pTYpIli 00beKTUIepMeH (Toe3apMeH,
JIOKOMOTHUBTEPMEH, BaroHJapMEH) TEXHOJIOTHSUIBIK ONEpAlMsUIapblH  asgKTaly JIopexKeciMeH
cunarranaapl. Mojenbaeri OObeKTUIEPMEH TEXHOJOTHSUIIBIK ONepalusaapibl OpbIHAAY TOpTiOi
JCTCPMUHUCTIK COHFBI MallTMHAJIAPABIH KeMmeriMeH OenriteHeni. Heicanmapra colikec KeleTiH
MalllMHaJIap/IbIH KYHEH KYHIe aybICybl 11K %KOHE ChIPTKbl CUTHAJAAPABIH ocepiHeH Oonazabl. Imki
CHUTHAJIJAD MOJIENBIIH ©31HEH TEXHOJIOTHSUIBIK OTepalusapAblH COHBIHIA, JKOJIapIaFrbl
KBUDKBIMAJIbI KYPaMHBIH OpHAJNacybl ©3repreH Kes3ze, CoHlai-aK TaiiMepaiH KoMaHaackl OOMbIHIIA
Oenriii Oip yakbITTa Keneai. ChIpTKbI cUTHaJIAap (KOMaHAanap) MOAEIbAEY/l KY3€re achblpaThliH ajjamMm
orneparopslHaH keneni. Komannanap omeparopra jkeke 0ObeKTUIepre KbI3MET KOpCeTyliH TopTidi
MeH 0achIMJIBUIBIFBIH TaHAayFa MYMKIHIIK Oepeai. MonenbaiH op Kyii YIIIH ONepaTopblH AYPbIC
&KoHE OypbIC OpEeKETTepiHEe COMKEC KENETiH JKOHE arbIMAarbl KYMJIH e3repyiHe oKeNleTiH MYMKiH
KOMaHJaJlap/IbIH Ti31M1 aJlJIbIH-aJIa aHbIKTAJIFaH.

OmnepatopablH 6apibIK 6acka KOMaHAadapbl KOJaichI3 OO0k caHanaabl. Pykcar eTiiMmereH
KOMaHIajmapapl Oepy omepaTopAblH KaTeliri OOMbIN caHalaabl KOHE MOJEINbJIH KYWIH ©3repTyre
okenMeini. Komannanapael onepatop-ajaMHaH MOJENbre Oepy »KoHe MOJAENbAIH aFbIMAAFbl XKaii-
KYHIH KOpCeTy aKMapaTThK MOJENbJIH KOMETiMEH OpBbIHIAIAIbI, OJ ONepaTOpIbl CTAHIUSHBI
Oackapy YIIiH 0apiblK KaKETTI aKmapaTieH KaMTaMachl3 eTelll, KopHeKi (CTaHIUS KOJAapbIHIAFbI
KBUDKBIMAJBI ~ KYPaMHBIH  JKaF[aiipl, OaFpITTamMaynap MeH OarmapmamIapislH  Kal-Kyii,
apaNbIKTapblH JKYMBICIIEH KAaMTBUIYbl JkoHE T.0.), coHpmaii-ak BepOanapl (TEXHOJIOTHSIIBIK
OTIepanusUIapAbl OPBIHIAAY TYpalbl OasHIamanap, AUCHETYEpPIiH KOMaHIAJIaphl, OlepanusIapabl
OpBIHAAYFa Cypay caiynap *oHe T. 0.). AKIapaTThIK MOJIENb CTaHIIMs OOMBIHINA KE3EKIIIIHIH )KYMBIC
OpHBI HET131He KaKeTTl 0acKapy aJieMeHTTepi (KHOIKaiap, TyTKajitap, OailllaHbIC KOMMYTaTOpJIaphl)
6ap TeMIpXKOJ CTAHLUACBIHBIH MHEMOCXEMAaChl TYPIHJE 1CKE achIpbUIFaH. ApaJblK CTaHLUSHBIH
TpeHa)kepl YIIIH OChIHJIal aKMapaTThIK MOJENb/IIH MbICAJIbl CypeTTe KOpPCETUIreH. 4.
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Cyper 2. ApanbIK CTaHUIUSHBIH TpeHaXep1

Hyckaymbl Mozeni MopenbAey JKOHE IKATThIFy IPOLECIH YHBIMAACTBIPYABI KOHE
cyiiemenaeyai, COHJai-aK CTaHIMS >KYMBICHIHBIH KOPCETKIIITEPiH KOHE OHBIH TEXHOJIOTHSIIBIK
mpoluecin 6ackapy OOMBIHIIA agamM-OnepaTop SpEeKeTTepiHIH THIMAUIIrIH Oaranay/bl KaMTaMachl3
eTe.

Monynbaepii CHHXpPOHIAY KYHWETiK TalMepaiH NopMeHi OOWBIHIIA JHUCKPETTI YaKbIT
COTTEpiHAC OphIHIANA L. TpeHaxkepae )KYMBIC iCTEY MPOIECIH/E aJaMHBIH 0apIIbIK 1C-KUMBLIIAPhI
TIpKeJIe[l OHE OJ asfKTaJIfaHHAH KeWiH CTaHIMs *XYMBICBIH 0acKapy camachlH CHUIMATTalThIH
OacTankpl KOPCETKIMITEP aKBIHAAIAIbI, MBICAJBI, OHICITEH M0e3/1ap MEH BarOHIap/AbIH CaHbI, OCHI
CTaHLUAAAFBl [T0€3/1ap MEH BaroHAap/blH TYPHIN Kallybl, KOPIIi CTAHLUUSAIAP MEH apabIKTap/Aarbl
TYpBIN Kally, oneparop *kibeprex Karesuep Tiz0eci kaHe T. 0.

KongaHeIcTarsl TpeHaXep-CUMYJSATOpiapAa KbI3SMETKEpAIH KociOM [JaspiblK JeHreiiH
Oaranayzbl Kell JKaF/1aii/1a OpbIHAAJIFaH KaTThIFy KOPCETKIIITEPIH TaJlJay HET131H 1€ aJlaM-HYCKayIIbl
OpBIHAANWIBI. Anaiila, KemnTereH KOepCeTKIITepAiH Ooybl onapabl Oip’KakThl TYCIHAIPYAL
KublHAaTaael. COHBIMEH KaTap, OyJl TOCcLl KbI3METKEpiH TPEeHa)Xeperi KYMBICHIHBIH HOTHXKeepi
OolibIHIIIA OpeKeTTepiH Oaranaynarbl CyObEKTHBTI (PaKTOPABIH SCEPiH JKOKKA IIblFapMaiiibl. OcbiFaH
OailTaHBICTBl aBTOPJIAP CTAHLUS KE3EKUIUIEPIHIH TpeHa)Xep-CUMYJISTOPAAFbl >KaTThIFyJIapbIHBIH
HOTHKeJepl OOMbIHINA KOCiON JalbIHABIK A€HIeiiH HHTerpaiibl Oaranay 9/licTeMeCiH acaabl. by
o/lic KYMBIC 13/ICYIIIHI JKYMBICHIBUIAPABIH Oip TOOBIHA JKAaTKbI3yFa MYMKIHIIK OepeTiH
MaTEeMaTHKAJBIK XKIKTeY 9/licTepiHe HEeT13/1e/IIeH, 0JIapIbIH dpKaichIChl Oenrisi 61p KociOu NallbIHABIK
JIEHreiMeH CUMaTTalaibl.

Kp3meTkep/iH AalbIHIBIK JACHreliH Oaranay YIIiH MHIUKATOpJapAbl TaHJAay ©T€ MaHbI3JIbI
MiHZIeT OonbI TaObUTaAbl, OMTKEHI N KOpPCETKIMITEpiHIH IIamMaJaH ThIC CaHBI, JJIETTE, AJBIHFAH
Oaranay camachlHbIH TeMeHjeyiHe okeneni. OcbiFaH OaiIaHBICTBI KONTEreH KOPCeTKIIITEp.IiH
IIIIIHEH €H MaHbI3/IbUIapbIHBIH (aKMapaTThIK) JKUBIHTBIFBIH 06l kKepceTy KaxeT. byn moceneni
HICUTy JUCTIEPCUSIIBIK Tajnay /ici sxoHe HleddTin OipHele canbICThIpy 9AICIH KOJAaHy apKbLIbl
Kysere acwlpbiianbl. HoTmkeciHae kemeci AKMNapaTThIK KOPCETKIIITEDP AaHBIKTANLIb: m
CTaHLUSACBHIH/AA OHJICNITeH MOWBI3Aap/IbIH CaHbl, CTAHIU1a ONBI3IapFa KbI3MET KOPCETYIIH opTalia
y3akThiFbl — Tn, kepmn craHuusuapaarsl oprama Kapamaiipim  noisiznap — TH, Kipy
OarapiiaMbIHBIH alJIbIHAaFbEl opTania Kapanaiieiv noiisiaap — Tc, 6ip mobI3ra KeIeTiH albIyt
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6annapeiablH comacsl — Z. M, TP, TN, TC naiizanany KepceTKiluTepi *aTThIFy HOTHXKeJIepiHe
TiKeJlel OpHaThLIA/IbI.

CraHiusi Ke3eKIIiepi KYMBIC OapbICHIHAA JKIOEpeTiH KaTENIKTePAiH MAaHbI3IBUIBIFBI
ailfTapiblKTail e3remie 00JIybl MYMKIH €KEHIH €CKepe OTBIPBIN, Z HMHIUKATOPBIH KAJIBIITACTHIPY
Ke3iHJIe op Kare OHBIH MAaHBI3JIBUIBIFbIHA OaiiaHbIcTbl Oenrimi Oip alplmmys OayuinapbIMEeH
Oaranananel. Ochl Oaranapabl any yiriH AnMaTel 1 TeMip OJ CTaHCACBIHBIH KeAe-AUCIIeTYePIIiK
MIEPCOHAJIBIHBIH KbI3METKEPIIEpIHE cayalHama KYPri3iifi, OHbIH HOTHXeNepi OOMBIHIIA op MYMKIH
KaTeHIH MaHbI3IbUIbIFbI aHBIKTAIABI (10 O6anapiK mKaza OOHbIHIIA).

XKikrey yuriH KOJIAHBUIATBIH KOPCETKIIITEp IPTYpii OipiikTepae eJIIeHEIl KoHE opTypii
MOHep ayKbIMbIHA ue. OchbifaH 0alIaHbICThl MOHJIEP/IIH YIIKEH ayKbIMbI 0ap KOPCETKIIITEP KIKTEY
HOTHKeINepine O0ackiM acep eredi. by ocepai Oongeipmay yimrin Oenrisii 6ip 0OBEKTIHI KiKTeye
KOJIZIAaHBUIATHIH S oHe X* BEKTOPBIHBIH OKY YJITICIHIH JIe KOPCETKIMTEPIHIH MOH/IEPIH CTaHAApTTAy
KYprizinyi Kkepek. Opicti Tanaay bactanksl n-emmeM/i KEHICTIKTIH T€OMETPHICHIH alTapibIKTan
e3repTe anajbl, COHJBIKTAH JKaTThIFy HOTHXKENEepiH Oaranay o/licTeMeciH kacay Ke3iHae JepeKTepal
CTaHJIAPTTAYABIH OPTYPIIl 9MICTEPIHIH THIMIILIITI 3epTTEII.

Crangaprray omictepi 50 amamMHaH TypaThiH Oakbuiay TOOBIHBIH TpPEHAKEPBIHIA KYMBIC
HOTHKEIIEPiH KIKTEY Ke31HC KIIACTEPIIIK XKOHE TUCKPUMHHAHTTHIK TAIAYABIH OPTYPIIl 9IiCTEpiMEH
Oipre 3epTrenai, oFaH 15 kociOu craHuus Ke3ekurici xone 35 cTyneHT Kipai. by perre Oactankeina
caparnTaMaJIbIK >KOJIMEH JKaTTBIKTBIPYIIBUIAPABIH YII TOMKA "ITAMOHMBIK" JKIKTEIyl OpPBIHIAJIbL:
">KOFaphl JalbIHIBIK JeHreii" (A ToOsI), "oprama neHreit” (b ToObI) s)xoHe "Temen neHreit" (B ToOBI).
CranpmapTrayIblH op OAICIHIH THIMILIII €Ki KpUTepHuil OoWbIHIIA OarajaHbl: KaTe >KIKTECYIiH
BIKTUMAJIJIBIFBL JKOHE JKikTeyAeH keiliH GK OLTIKTIIIK TONTapblHIAFbl KEKEe WHIUKATOPIApIbIH
MOHJIEPiHIH Tapally MoHIH aHBIKTaWTBIH DGR KHUBIHTBIK TON imIiHmeri AucrepcusHeiH MoHI. 05
60m1b1, an Duh Tom imiHaeri AUCTIEPCUSHBIH MOHI AepEeKTepAl CTaHIapTTayblH 0acka dJicTepiHe
KaparaHja enoyip a3 60sabl. CanbICTRIPY YIIiH, OCBI MOCEJICHI ISy YIIiH €H Halllap CTaHAapTTay
omictepin konmany 0,30 meHreifinze Kare KIKTEY BIKTUMAIIBIFbIH AHBIKTAUTHIHBIH aTan OTKEH
xeH...0,40. benruni Oip KbI3METKEpAIH KOCINTIK JaspibIK JEHIreiiH KeliHHeH Oaranay YILUIH
naiganaHbpIaThIH 0aCTaNKbl OKBITY 1PIKTEMECIH ajy YIIiH AUCKPUMUHAHTTHIK Talaay oficTepiMeH
KJIaCTEPJIIK Talay ojicTepl nainanansuibl. Knactepik Tangay oaicTepiHiy MiHETI OacTanKbl Kol
eJILIEM/I1 IepeKTep e KiacTep iiHaeri oobekTiiep oenriiai 6ip MarbiHaga 6ip — OipiHe "ykcac", an
opTYpIIi KiIactepiaeperi oobekTiiep "ykcac emec"0omaThiHIal OIPTEKTI KeHICTIKTI (KIacTepiepii)
Oemin kepcery Oonbin TaObaabl. byn karmaiima "ykcacThIK" Kem eJmieMJii KeHICTIKTeri
00BEKTUIeP/IIH KAKBIHBIFBIH OLTIIPEI].

S oxeiTy yaricin amy wminzgeti-XI= {xil, xi2,..Xij,..Xxn} OacTanmkbl X BEKTOPIAPBIHBIH
KUBIHTBIFBIH  afamMaapblH Oakpiiay TOOBIHBIH kKaTThiry KepcerkimTepiMmen GK (K=1...G)
KJactepiepine 6eiy, ocbutaiiima op GK knacrepine Xi BeKTopiapsl Kipeai, ojap Oipael aeHrenaeri
azamaapIbl CUIATTal bl KOC10M TalbIHIBIK.

Knacrepnik TannayaslH KeNTEreH aJrOpUTMJEPIHIH ILNIIHEH TIKeJIeH KIKTey alropuTMmaepi
TaHJaJIJbl KOHE 3€pTTEN/l, OUTKEH1 oJlap ai/blH-ajla aHBIKTAJFaH KacuerTepl Oap Kiactepliepni
Oexyre OarpITTalFaH, OV TaNChIPMaHBIH MIAPTTapblHA COMKec Keneni. AWTa KeTy Kepek, TiKenen
KIKTEY aJITOPUTMJEpl arjioMepaTHBTI (KiacTepiiepal OIpIKTIPY CTpaTerusichl) xoHe Oemy (Oemy
CTpaTerusicbl) OoJbl OeniHedl. ATJIIOMEpalusyIbIK aNrOpUTMIEpAe JKIKTeyaiH OackiHAa opOip
KIKTEJIETIH OOBEKT KEeKe KJIacTep OOJIBIN TaObLIa b,

XKorapplma alThUTFAaHAAM, KJIACTEPNiK TalfayAblH ariioMepanusuiblK — alropuTMaepi
KJIaCTepJIepJiH CcaHbl OENTUIEHTeH MOHre JKeTKeHule OipTiHaen OipikTipyai  Oospkalbl.
ArnomMepanusiblK aTrOpUTMHIH Op KaJaMbIHAA €Ki KiacTep OIpiKTipisieAl, oJapblH apachIHIaFbl
KAIIBIKTBIK a3 Ooyaapl. bynr skarmaiija »Keke KiiacTepiiep apachlHIAFbl KAIIBIKTHIKTHI AHBIKTAY
Mocesieci TYbIHIalIbl. Bysl KalIbIKTBIKTBI ecenTey 9jlici KaOblianFaH OipIKTipy CTpaTeruschiMeH
AHBIKTAJIA/IBI.
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IOPPEKTUBHOE UCITOJIb3OBAHUE BEPTOJIETA C BOJOCBPOCHBIMH
YCTPOUCTBAMM B KA3AXCTAHE

KA3AKCTAHJIA CY TOT'ETIH KYPBLIFBLJIAPBI BAP TIKYIIAKTBI TUIMJII
MAUJAJIAHY

EFFICIENT USE OF A HELICOPTER WITH SPILLWAY DEVICES IN
KAZAKHSTAN

AngarTna. by Makanaia Tayiarsl dKoHE OpMaH epTTEPiH COHIPY YILiH OOPTTHIK MIemilli 6ap
TIKYIIAKTHl TMaiJalaHyIblH THIMIUITIH 3epTTeNreH. Makanana epT alMarbiHIa KapKbIH]IbI
KOHBEKTHBTIK aFbIHJIAp JKaFIaibIH]Ia OPMaH OPTTEPiH COHIIPY KE31H/Ie OJIapAaH dKYMBIC CYHBIKTapbIH
arpl3y TPOLECIHAE TIKYIIAKTapAblH CHIPTKBI 11Meri OOWBIHIIA TOTridy KYPBUIFBUIAPBIHBIH
JMHAMUKAChl TYpalbl €CENTEIreH MOHE OSKCICPHUMEHTAIIbl JEPEKTep KENTIPUITeH, Heris3ri
KOPBITBIH/IBIAP MEH YCBIHBICTAP TY)KBIPBIMAAIFAH. ¥ Iy KayIlCi3iriH KaMTaMachl3 €Ty JKOHE OCHI
Karjaiiapaa epT COHIIPY THIMALIITI.

Tyiiin  ce3mep:  apeHaxaslk  KypsUiFbuiap, Bambi, BCVY-5A, epr  cenaipy
TUIMALTIT],aKIapaTTHIK KYHe, a3aMaTTHIK aBHALINSA, KOJIIK.

AnHoTauusi. B panHOl crathe u3ydeHa 3(PPEKTHBHOCTH HCIIOIB30BAaHHUS BEPTOJETA C
OOPTOBBIM KOBIIOM JUIsl TYLIEHHS TOPHBIX U JIECHBIX IOXapoB. B craThe mpHUBEEHBI pacueTHbIE U
SKCIIEPUMEHTAJIbHBIE JaHHbIE O TMHAMUKE YCTPOMCTB pasiiuBa IO HAPYKHOU IETJe BEpTOJIETOB B
mporecce ClIMBa M3 HHUX pPabdO4YMX >KUIKOCTEH MNpH TYIIEHHHM JIECHBIX I0XAapOB B YCIOBMSX
WHTCHCUBHBIX KOHBEKTHBHBIX IOTOKOB B 30HE TOXapa, cHOpMyTUpOBaHBI OCHOBHBIE BBIBOJBI U
pexomenaanuu. ObecrniedyeHrne 6€30MaCHOCTH MOJIETOB U A(PPEKTUBHOCTh MOKAPOTYLIEHUS B 3THX
YCIIOBHSX.

KirueBble ciaoBa: BopociuBhbele ycTpoiictBa, Bambi, BCVY-5A,  s>(dexTHBHOCTD
MOXKapOTYIIEHUS, UH(HOPMAIIMOHHAS CUCTEMA, TPaXKTaHCKas aBHALUs, TPAHCIIOPT.

Abstract. This article examines the effectiveness of using a helicopter with an onboard bucket
to extinguish mountain and forest fires. The article presents calculated and experimental data on the
dynamics of spill devices along the outer loop of helicopters in the process of draining working fluids
from them when extinguishing forest fires under conditions of intense convective flows in the fire
zone, the main conclusions and recommendations are formulated. Ensuring flight safety and fire
extinguishing efficiency in these conditions.

Keywords: Drainage devices, Bambi, VSU-5, fire extinguishing efficiency, information
system, civil aviation, transport.

Pecriybnuka Kaszaxcran - ctpaHa ¢ peakumu secamu. OOmmias miomanas TocyJapCTBEHHOTO
necHoro ¢gonaa cocrasiusier 30,5 muH ra win 5% ot Beet Teppuropun rocyaapcersa. B 2022 roay ¢
MpHUBJICYEHUEM TOJpa3AeneHnii MUHICTepCTBA MO YPE3BBIYAMHBIM CUTYyalUsIM ObUIO MOTYIIEHO
6onee 2000 mpupoansix moxapos. B 2022 roxy crnacatenpHas aBuarus Kasaxcrana BBITIOJIHHIIA
OKOJIO THICSIYM CaMOJIETOBBIJIETOB JIJISl IPEIOTBPAICHUS M JIMKBUJIALIUUA YPE3BBIYAMHBIX CUTYaILIU.
Hawnbonee MHTEHCMBHO aBHAIMOHHBIN TapK ObUT 3ajeiicTBOBaH B ceHTsOpe 2022 roma, korma ¢
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MIPUMEHEHHEM aBUAIMH ObUTH JINKBUIUPOBAHBI IPUPOIHBIE MTOKAPBI B PSIJIC PETHOHOB CTPAHBI, B TOM
YHCIIe KPYITHBIE JIeCHBIE TToXkaphbl B KocTanalickoii, AGalickoi, JKeTbicyckoit 00macTsiX.

B Jlemapramente mO 4pe3BbUaiiHBIM cHTyanusM Bocrtouno-Kazaxcranckoir o0mactu
pacckazaiy o moxapHoi 00cTaHoBKe B peruoHe 12 ceHTss0ps. OCHOBHAS 4acTh MOXKAPOB ILIOIIAIBI0
1,9 TeIC. ra ObLa JOKaTM30BaHa yTpoM 10 ceHTsOps B 12 KM OT cena ANThIHOENb HA TEPPUTOPUU
HoBo-bepesoBckoro necHudectBa. 11 ceHtssOps Ha 1utomaau 1,8 THICSAYM TEKTApoB MOXKap ObLI
nokanu3oBaH B KypuymckoMm paitone Ha Tepputopun boOpoBckoro jsecHudectBa U ToCKauHCKOTro
CeNBbCKOTO OKpyra. Becero ObuT0 3ameiicTBOBaHO 29 €MUHMI] TEXHUKH U 255 4eloBEK, B TOM YHCIIC
Mo’KapHbIe 00JIACTH, JIGCHUKU, MECTHBIC HCIIOJIHUTEIBHBIE OPTaHbl U COTPYIHUKH monunud. Ha
MecTe paboTtanu 4 BepToJieTa, KOTOpbIe C Hayaa roxkapa npousseiu 35 copocoB Bosl. [1o naHHBIM
BEJOMCTBa, TOXap ObLI JIOKAJIM30BaH Ha TeppUTOpun KyHTraHCKOTO CeNbCKOrO OKpyra Ha y4acTKe
"3aps", rae ropena cyxas tpasa. [IpeaBapurenbHas miioniaap mnoxapa 3/1ech COCTaBwia 2 ThICSYU
rektapoB. B AunralickoMm kpae, Ha ropHoil MmecTHOCTH Tepputopuu KI'Y "3pipsHoBCckuii necxo3" u
"BbIKOBCKHII JiIecx03", Cropesin KyCTapHUKU U TpaBa Ha Iomanu 2,4 teicsiud rekrapoB. C oruem
OOpOJIMCh MECTHBIC WCIOJIHHUTENBHBIE OpPraHbl, JIECHUKH M TMOXKapHble oOiactu. B nmukBuoanuu
MPUPOJHBIX TMOXApoB 3aaericTBoBaHO 207 uenoBek, 29 eauHUI] TEXHUKH. 00OpylOBaHUE U 2
BeprosieTa. B 00miei crokHOCTH TIIaMeHeM OBbUIO 0XBavueHO 0oJiee 5 THICSY TeKTapoB JECOCTEITHON
30HbI [2].

B nanHOM citydae Juisl TyHIEHMs] IPUPOJHBIX MOKapOB MCIIOIb30BAINCH BepToieThl Mu-8 ¢
BoAocOpocHbIMU ycTpoiicTBamMu BCY-5A, 17151 1OCTaBKH U CIIMBa BOJIbI HA OYard U KPOMKH MOKapoB
u EC-145 (EBpokontep) ais MpOBEIEHUS pa3BEIKU U ONEPATUBHOM JOCTABKH JECAHTAa K MECTaM
TYILIEHUS TOXKapa.

ABuanus ¢ BoJIOCOPOCHBIM YCTPONMCTBOM HCIIOJIB3YETCSl B KAUECTBE ONEPATUBHON MEPBI JUIs
YMEHbIIIEHUSI MHTEHCUBHOTO TOPEHUS Ha Kpalo MoKapa U CO3/IaHusl YCIOBUM AJIs TYLIEHUS JECHOTO
[0o’Kapa Ha3eMHBIMU CHUJIaMH IOKapoTylieHus. TyllleHne mno)kapa BEpTOJIETOM OCYLIECTBIISETCS C
MIOMOIIBIO BOJAHON O0MOAapAMPOBKU MECTa, MOAJNIEKAIIETO TyeHuo [1].

[ToxapHbie BepTOJIETHI MPEICTABIECHBI 2-Ms TUITAMH:

1. 3emnsa. Jlns TONHOLIEHHOM OSKCIUTyaTallud TaKUX BEPTOJIETOB TpeOyeTcs BOJOEM B
HETOCpeACTBeHHOW Onm3ocTH. HazemHBI BEpTOJET OCHAIIEH IOJBECHBIM  BOJOCOPOCHBIM
YCTPOHCTBOM, C TOMOIIBIO KOTOPOTO OH 3auepIIbIBAET HEOOXOIUMYIO BOLY.

2. Bepronersi-ampubun. 31ech BEpTOJIET UMEET Ha OOpTYy COOCTBEHHBIN pe3epByap /sl BOJbI
Y, Kak IpaBWJIO, BOJIOHENPOHMIIAEMBIH KopIyc. Takke uMeeTcs JOMOJHUTENbHBIA pe3epByap C
MeHo00pa3yrolen KUIKOCTHIO (IEHO0Opa3oBaTeeM).

Jlns TylieHusl moKapoB C BEPTOJIETa Yallle BCErO YCTAaHABIMBAIOTCS: HANOPHBIE pyKaBa C
pyuHsiMu cTBoslaMu Ha 240 M, pe3epByapsl i Boabl eMkocThio 5000 nmutpoB, 2-4 Hacoca Juis
MOJayil BOJIbI, TOBOPOTHBIE IITAaHTH, TEPEHOCHBbIe orHeTymuTenu (He Oomee 10), Oak ¢
KoHIleHTpaToM meHbl Ha 200 nutpel. OgHAKO HE BCEr/la BO3MOXKHO CIPABUTHCA C TOXKAPOM C
MTOMOIIIBIO TOJIBKO MOKapHBIX BEPTOJIETOB, OCOOCHHO €CIIU MOOIN30CTH HET BoioeMOoB. [ToaTomy nipu
OO0JIBIINX IJIOIIASX BOTOPAHUS MOXKaphI TYIIAT C TOMOIIBIO CAMOJIETOM.

Ha ocHOBaHMM pe3ylnbTaTOB 3TUX HCCIEAOBAHUN M C y4eTOM TpeOoBaHHI 0€30macHOCTH
MOJIETOB JIAlOTCA PEKOMEHJAIMU IO MOBBIUIEHHIO 3()PEKTUBHOCTH HCIHOJIb30BAaHUS CHCTEMBbI
noxkapotymeHus Bambi bucket B Kazaxcrane.

JlecHoil moxap — 93TO OBICTpPOE PACIPOCTPAHCHHE OTHS TI0 BCEW JIECHON TEPPUTOPHH,
HEKOHTPOJIMPYEMOE YETOBEKOM U XapaAKTEPHUIYIOLIEECS I'YCTHIM JbIMOM MU MHTEHCUBHBIM TEIIOBBIM
n3nydyeHueM. CHUKaeT 3allUTHBbIE CBOICTBA JIECOB, MX BOJO3ALIUTHBIE W JpYrHe CBOMCTBA.
Bri3biBaeT ruOens JepeBbeB U KYCTapHUKOB, ()ayHBl M, B HEKOTOPBIX CIIydasx, MOpaxkaer
HaceJIeHHble MyHKThI. 3-3a MaciiTada colManbHbIX U SKOHOMUYECKUX U3AEPHKEK JIECHbBIE TOKaPhI
MOTYT TI€pepacTH B HaI[MOHaJbHbIe OeACTBUS. UTO TyIlIeHHE TMOXKAPOB SBISIETCS BOIMPOCOM
HaI[MOHAJILHOW 0€3011acHOCTH, U JIOJKHBI ObITh 3aJIeHICTBOBAHBI BCE BCIIOMOTATENIbHBIE CPENICTBA,
BKJIFOYAsl aBUALIMOHHBIE CUCTEMBI MOXKAPOTYIICHHUS.
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MupoBass mpakTUKa TIOKAa3bIBA€T, YTO TYIICHHE CIOXHBIX KOMOWHHUPOBAHHBIX (Kak
HEOOJBIINX, TaK U THKOBBIX) JIECHBIX IOXKApOB BOAOH (B HAcToOsIIee BpeMs HIJs STOM Iienu
HCIIOJIb3YETCS JyUlllee B MUPE OTHETYIIAIIEE CPEICTBO) BO3MOKHO TOJIBKO € TIOMOIIIbIO BEPTOJIETOB.
DTO MHOTIOTPaHHBIM, TPYIOEMKHW W JOPOTOCTOSAIIMI MPOLECC, XapaKTepU3YIOLIUUCST HU3KOMN
spdextuBHOCTRIO. K CcoXalleHHto, Ipyroro croco0a TYMIEHUS IOKApOB HET, KpPOME TYIICHUS
M0’KapOB B TPYJHOJOCTYIHBIX, TPYJHOJIOCTYIHBIX M OTAAJEHHBIX pailOHAaX, BAAIU OT BOIHBIX
00bekToB [3].

3a mocnenHee AecATUIETHE OOIIECTBEHHbIE M HaydHbIEe Je0aThl MO BOMpocaM OOphOBI C
JIECHBIMU TIOKapaMU aKTHUBU3HPOBAIUCh. BepToyieTbl M BO3AYIIHBIE TaHKEPHl SBISIIOTCA
Ype3BbIYaitHO 3(PPEKTUBHBIMU CPECTBAMU MTOKAPOTYIICHHUS, HO TaK)Ke U 0OYeHb JoporuMu. Bee erie
HEOOXOUMBI HWCCIICIOBAHMS IO TOBBIMEHUIO AI(PPEKTUBHOCTH TYIICHUS, YTOOBI YIYYIIUThH
OpraHM3alMio TYyIIeHHs MoxapoB. Takum o0pa3oM, HEBO3ZMOXKHO COCTABUTH IUIAH PACIpEACTICHUS
(DMHAHCOBBIX PECYPCOB MEXKIY IPOTHUBOIMOXKAPHBIMA MEPONPUATHSIMUA M MEPOIPHUSTHSIMHU T10
MPEIOTBPALICHUIO TI0KAPOB C TOYKU 3PEHUS YIIPABICHUS TOILITUBOM.

CrnenoBarenbHO, TpeOyeTcs KOHKpPETHAs aJalTalus pe3yabTaTOB ATOTO HCCIEHOBAHUS M
MIPOBEJICHUE OMPOCOB B HAIlleH CTpaHe, YTOOBI YIYUIIUTH OOILIYI0 MPOU3BOJUTENLHOCTh B HAIIMX
HBIHEITHUX YCJIOBHSIX.

BepToneTHoe Beqpo — 3TO clielUaIN3uPOBAHHOE BEIPO, MOJABEIICHHOE Ha TPOCE, KOTOPHIH
MIEPEBO3UTCSI BEPTOJICTOM ISl JOCTABKH BOJBI JIJISl TYIICHHS OKapoB ¢ Bo3ayxa (Tabmuma 1). Ha
JTHE Ka)KJOT0 KOBIIIa UMEETCS BBITYCKHON KJIamaH, KOTOPbIM YIpaBIseT SKunax Beproyera. Korma
BEPTOJIET HAXOAUTCS HA MECTE, SKUIAXK BBIITYCKAET BOAY, YTOOBI MOTYIIUTH MOKap BHU3Y. KaxbIii
BBIOpOC BOABI Ha3biBaeTcsa Karieil. KoHCTpykiMs KOBIIECH IMO3BOJSIET BEPTOJIETY 3aBUCATh HaJl
HMCTOYHUKOM BOJBl — TAaKUM KakK 03€po, peKa, NPy WIH BOJAOXPAHWIUIIE — U OMYCKaTh KOBII B
BOY, YTOOBI HATIOJHUTDH €r0. DTO MO3BOJISET HKUIAXKY BEPTOJIETA YIPABIATH KOBIIOM B OT/IaJICHHBIX
MecTax 0e3 HeOOXOJIMMOCTH BO3BpAaIIaThCs Ha IMOCTOSHHYIO 0a3y 3KCIUTyaTalllH, COKpaIasi Bpems
MEX1y MOCJeI0BaTeIbHBIMU cOpOCaMHu.

Tabmuua 1. Texunueckue xapakTepucTuku KoBira Bambi u BCY-5A.

Texnuveckue XapaKTepuCTHKHA Bambi BCY-5A
MaxkcuManbHBIH 00beM, M3 3,0 45
JnameTtp Bepxa, MM 1400 2200
Jlmametp nHa, MM 800 800
JlinHa KaHaTta, M 15 20-40
MakcumasbHasi CKOpOCTb BEPTOJIeTa € IMYCThIM 0aKoM, KM/4 176 160
MaxkcruMaibHasi CKOpOCTb BEPTOJIETA C OJHBIM 0aKoM, KM/ 176 180
Haubosee BbIroiHasi CKOPOCTh BEPTOJIETA, KM/U 80-100 80-100
Db dexkTnBHAs BBICOTA POTOYHON BOJIBI HAJI MOBEPXHOCTHIO, M 10-20 20-30
Bpemsi, HeoOxoammoe uTsi 3aJiMBa BOJIBI TIOCJIE Ha)kaTUsi KHOMKH | 4-5 6-8
MUJIOTA, C
CpemHuii pacxoJ1 BOJEBI, JI/C 800 - | 800-

1000 1000
Bpewmst 3amosHeHusI 6aKa CHCTEMBI, € 75 60
Bpems 3akppITHs KJlallaHa, ¢ 1-2 1-2
Macca mycTol CUCTEMBI, KT 75 160

BepTOJ'ICTLI MOIJIM  HUCIIOJB30BATHCA B PA3JIMYHBIX MPOTUBOIIOKAPHBIX U aBapHﬁHO-
CITaCcaTCJIbHBIX OIICpalUAX, BBIITOJHIAA CICAYIOIINUE 3aJaun:
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* IOMCK U CIIACEHUE NIOCTPAIaBIIUX OT JIECHBIX II0YKApPOB;

* PYKOBOJICTBO M KOHTPOJIb HA3€MHBIMHU 10’KaPHBIMU U CIIacaTeIbHbIMH CUIIAMU;

* TPAHCIIOPTHUPOBKA CIIACATENIbHBIX IIOAPA3AEIEHUI U CPEACTB M10KaPOTYILIEHUS U UX JJOCTaBKa
Ha MapalkoTax, Tpocax U MocaJ0uHbIX IJIOLIAIKAX;

* 3BaKyalusl IOCTPaIaBIINX U3 30HbI OEICTBUS;

* TYLIEHHUE JIECHBIX M0XKapOB C BO3JlyXa BOJOW WJIM OTHE3ALIUTHBIM PacTBOPOM B MECTaX,
HEJOCTYIHBIX JUIsl HA3EMHBIX [10’KAPHBIX PacYETOB;

* [IPOBEICHUE BO3IyLIHOI'O HAOIIOIEHU 3a [T0’KapaMu M HaJA30pHOH J1eATeIbHOCTH;

* MpenoTBpallleHUe Pa3BUTHS IOXKapa 10 NPHUOBITHUS HA3eMHBIX BOMCK, MPEIOTBpALICHUE
pacrpocTpaHeHHsI OTHS;

* yCTaHOBKA 0apbepHBIX MOJIOC C UCTIOIH30BAHUEM BOJBI, IEHBI 1 XUMHUECKUX PACTBOPOB;

* CBSI3b MEXIY MOXAPHBIMH KOMaH/JaMH, [TOMCKOBO-CIIACaTEIbHBIMU KOMaHJIaMH U JIUIIOM,
MIPUHUMAIOIINM PEIICHUsS] Ha 00BEKTE.

D¢ (heKTUBHOCTh MOKAPOTYIIEHUSI — 3TO OTHOIIEHUE KOJUYECTBAa BOJbI, MOMABLIEH B oyar
BO3rOpaHus, K 001eMy KOJMYECTBY COPOILIEHHOM BOJIbI. DTOT BO3MOKHBIA MAaKCUMYM JIOCTHUTAaETCs
3a CyeT MOJAayu OrHETyHIaled >KMIKOCTH K OdYary BO3rOpaHusi B TpeOyeMoW KOHLEHTpaluu B
COOTBETCTBHUH C TPEOOBAaHUSAMH O€30MACHOCTH IOJIETOB.

OcHOBHBIMU (DAaKTOpaMH, BIUSAIOIIMMU Ha 3()(EKTHBHOCTh MCIIOJIB30BaHMUS BEpTOJETa U
BO3MOKHOCTH MOXKApOTYLICHUS, ABIAIOTCS [4]:

- IPEIBICTOPHSI 110JIeTa BIJIOTh 10 MOMEHTA BbIOPOCA KUJIKOCTH;

- BBICOTA U CKOPOCTH I10JIETA IPU pa30pachbIBaHUU KUIKOCTH;

- aTMocdepHas TypOyJIEHTHOCTb U BOCXOASIIMI TOTOK OT MICTOUHUKA BOCIUIAMEHEHHUS;

- UHIYKTUBHBINA IOTOK BOKPYT IJIaBHOT'O BUHTA;

- [IpocTpaHCTBEHHOE PACIIOIOKEHUE TOUEK CIIMBA (PACIONOXEHUE U KOHCTPYKIIMS BbIX0J1a U3
pesepByapa SPS);

- Ha4aJIbHbIE CKOPOCTHU Karlelsb (Crocob 1mojauu xKHUJIKOCTH K BBIXOy U3 pe3epByapa SPS);

- CKOpPOCTb NOTOKA KHUJAKOCTH B CEKYHIY.

OTH pe3yabTaThl UMEIOT OOJIbIIOE 3HAYEHHWE /ISl Pa3BUTHs aBUAIMOHHBIX TEXHOJOTHH WU
METOJIOB aBUAI[MOHHOTO TMOXApOTYUIEHHs, YTO SBJISETCS MNEPCIEKTUBHBIM HAIpPaBIEHUEM IS
JOCTUKEHMS BBICOKMX ITOKa3aTelIed MOXapOTYLIEHUs. DKCIEPUMEHTHI NOKa3bIBatoT, 4To 10 30%
BOJIBI TEPSIETCS M3-3a UcTapeHusi, 1 okoiio 20-30% ee ocTaeTcst Ha BETBAX U BEPXYIIKAX JEPEBHEB.

JUi CHMKEHUS TOTEPh U yJIy4LIEHUS] IPOTUBONOXKAPHBIX XapaKTEPUCTHK KUAKUX PaCTBOPOB
HCIOJIb3YIOTCSI COBPEMEHHBIE BEPTOJIEThI, OCHAILIEHHBIE CUCTEMAMHU JOCTaBKM XUMUYECKHX BEIIECTB
- 3aMeJJINTENIEH CXBAaThIBaHMs, TUTMEHTOB, YBIQXKHUTENEH WIN 3arycTuTeneil. Yucras Boga MOXET
COXpPaHSTh OTHEeTylIallue cBoWcTBa Bcero 5-15 muuyt. JloGaBieHne cMauMBarOIIEro areHTa WUiu
3aMeTUTENs YBEIMUMBACT 3Ty CIIOCOOHOCTh Ha CPOK JI0 2 yacoB. B nenom, cnennanbHble 100aBKU
MOBBIIAIOT 3PPEKTUBHOCTh OXJIAXKICHUS JKUJIKOTO pacTBOpa oT 2 10 4 pa3. DKCIepuMEHTAIBHO
YCTQHOBJICHO M MpakTHYecKu moATrBepkaeHo [9,10], 4ro nais HOCTHMXKEHHs HeoOXoauMon
3¢ PEeKTUBHOCTHU TIPH TYIUIEHUH TOPHBIX U JIECHBIX MOKAPOB HEOOXOAMMO 00ECIICUHTD:

- UHTEHCUBHOCTb I101a4y BOJbI J:

- IpH TWI0CKOM JiecHoM noxape: J =0,1 — 0,15 M e, Bpems TymeHus t = 30 — 60 c;

- Ipu muKe JecHoro moxkapa: J = 1,0 /m? ¢, t = 30-60 c.
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BCY npenna3HaueHbl A1 TYUIEHMs JIECHBIX IOKapoOB C BO3AyXa WM JUIsl 3allOJHEHUs
HA3eMHBIX PE3epPBYapOB BOJIOW B pailoHE JICCHBIX MOXapoB (pUCYHOK 1). DTO HEOOXOIUMO, €CIH
JeCHOM Imo)Kap JeHCTBYeT B MeCTe, IJle HEeT €CTECTBEHHBIX HCTOYHHKOB BOJbI MJIU HET
BO3MOXXHOCTH JTOCTaBHTh BOAY Ha3€MHBIM TPAHCIIOPTOM. YUHTHIBAs, YTO PyYHOU TPYA SBISETCS
OCHOBHBIM CIIOCOOOM TYIIEHHUS JIECHBIX MOXKApOB, OCOOEHHO B OTAAJEHHBIX U TPYIHOAOCTYIHBIX
paiioHax, TJie He MOTYT IMPOEXaTh TPAHCIIOPTHBIE CPEACTBA, TIOCTABKA BOBI B MATKOW Tape SBISIETCS
BaXXHBIM ()aKTOPOM B 6OpHOE C JIECHBIMU MT0KAPAMH.

4128

Pucynok 2. KosmoBas cuctema Bambi

Ero paborta cocTouT B TOM, YTOOBI HATIOJTHUTH OOJIBIIIOE OPAH)KEBOE TKAHEBOE BEJIPO, TOTHATh
€ro B BO3/AYX, a 3aTe€M HakaTh OOJBIIYI0 YEPHYIO KHOIMKY, YTOOBI OTKPBITH KJIAallaH Ha JIHE BeApa.
Boga teueT KOHTpOIUpPYyEMBIM TOTOKOM, IUIEHIACh B MOA3eMHOM Oacceiine (Pucynox 2).

He 3a0piBaiiTe, yTo aBHalMs OKa3bIBAa€T BCIIOMOTAaTENbHYIO MOMOIIb Ha3€MHBIM TpYIIaM,
CHHUXas KJIAcC TMOKapHOW OMacHOCTH. BepToneTsl cOMBAIOT TIamMsi, a MOXAapHBIE HE JAIOT eMy
pasropeTbcsi CHOBA.
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Pucynok 3. BogociusHoe yctpoiictBo BCY

[IpuHuMn gefcTBUS 3aKiI04aeTcs B cieaywomem, HanoaHenrne BCY Bonoit ocymiecTBisercs
myTeM 3a00opa BOJBI B PEXHMME 3aBHCAHMS BEpPTOJIETAa U3 pe3epByapa. JpeHaxHoe yCTpOHCTBO
BBITNIOJIHEHO B BUJIE KOP3UHBI U COCTOUT U3 CHELMAIBLHOr0 MaTepualla, paMbl U CIIMBHOTO KJIalaHa.
B xoHCcTpyKnmu ects QyHKums, mo3Boisitomas osictpo "3aronuts" BCY, mostomy mis Habopa
BOJBI JIOCTATOYHO HECKONBKHUX ceKyHI. BCVY kpenurcs Kk BepTojieTy Ha BHELIHEH IOABECKE C
nomompio Tpoca. CnHMB OCYHIECTBISETCS NHJIOTOM-HAOIIOJATENeM C IOMOIIBI0 IyJbTa
ynpasienus (PucyHok 3).

[IpakTrKa UCIIOIB30BaHMS 3TUX YCTPOMCTB BBISIBUJIA CIIEAYIONIYIO TPoOIeMy - faxe 15 ToHH
BOJIbI, COPOIIEHHBIX Ha JIECHOMH MoXkap, HeA0CTAaTOYHO 3P peKTUBHEL. [Ipuropanue Ha MOBEpXHOCTH
MpeKpamiaeTcsi, HO BBICOKas TeMmIepaTypa OBbICTpO BhIcymMBaeT ee. JlocTaTroyHo Jserkoro
JYHOBEHHS BETEpKa, U JiepeBO cHoBa BcubixuBaeT. [loaromy B nononnenune k APU ncnonb3yercs
npyras cucreMa - SDP (Cucrema nobaBnenus mnensl). [IpumebHbINA cOPOC BOBI OCYIIECTBIISICTCS
MUJIOTOM-HA0II01aTeNIeM, KOTOPBIA 3a/laeT SKHUMAaXy peXHUM IO0JeTa, YKa3bIBaeT KPOMKY IS
tymenus [5]. Tlpu ckopoctu Beprosera 50-70 KM/4 BoJa CTEKAeT € BBICOTHI 15 M HaJ| MOJIOTOM
Jeca, B pe3yJbTaTe uero oopasyercs Mokpas rnosioca AauHou ot 75 1o 230 M u mmpuHoi ot 10 10
20 M, B 3aBucuMoctu oT mogmeneir BCY. BCY tpancnoptupyercs Ha IMOJBECHOM cCHCTEME
BeprosietoB Mu-8 MTB [6].

OddekTuBHOCTH OOPHOBI ¢ TOPHBIMU W JIECCHBIMH TIO’KapaMH MOXKET OBITh TOBBHIIICHA TPU
COOJIIOJICHUH ATUX PEKOMEHIALNI:

- BO3AYIIHAsl pa3BeAKa C MOMOIIBI0 OECIMIOTHBIX JIETaTEIbHBIX allapaToB U ONpeiesieHue
MECTOIIOJIOKEHHSI U XapaKTEPUCTHK M0XkKapa, akBaTOPUU U MECT IIOCAIKU BEPTOJIETOB;

- TpeIBapUTEIbHBIM pacueT pacxoja TOIUIMBA SKHUIIa)KEM BEPTOJETa C YYETOM 3arpy3Ku
BEPTOJIETA MTACCAXKUPAMU U TPY30M M PACCTOSHUS 1O MECTa M0XkKapa;

- BBINIOJIHEHUE OO0JIeTa C IIeJIbI0 ONpPENENICHUs XapaKTepUCTUK MOKapa, MECTOMOIO0XKEHHS
Ha3eMHBIX SKUIaKEH U MPETCTBHM, yrpokKaromux 0€30MacHOCTH MOJIETOB B JAHHOM paiioHe.

- TOYHas OIIEHKA THIIA MToKapa U BbIOOP SKUITaKeM Ha/JIeKalleil TAKTUKY TYIIEHUS [10XKapa;

- IOJIETHI Ha HU3KOM CKOPOCTH U MUHUMAJIbHOM 0€301acHON BBICOTE SBJISIIOTCS HEOOXOAUMBIM
YCIIOBUEM JJIsl JOCTaBKU OOJIBIIETO KOJMYECTBA KUAKOCTH Ha M2;
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- HCIIONH30BAHUE XUMHUYECKHX J0OABOK B BOJE CIIOCOOCTBYeT Ooiyiee OBICTPOMY TYIICHHUIO
Mo’Kapa UIU TOBBIIICHUIO YCTOWYMBOCTH MOCAJOUHBIX MOJIOC;

- HCIIOJIb30BAaHHE HECKOJIBKMX BEPTOJIETOB JUIA paboOThl MO OJHOW IEIM COBMECTHO C
HA3eMHBIMH 3KHUIa)KaMU SBJISETCSI HEOOXOAUMBIM YCIOBUEM OBICTPOrO TYLIECHUS MOXkKapa.
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BLJIIM AJTYIIBLUIAPJIBIH KbI3BIFYIIBLIBIFbI KYW3EJICTIH,
AKAJEMUAJIBIK YJITEPIMI'E KEPI BIKHHAJIBIH TOMEHAETYLII
AUHBIMAJIbI PETIHJE

HUHTEPEC OBYYAIOIIUXCA KAK IEPEMEHHAS, CHU/KAIOLIASA
HEI'ATUBHOE BJIIUAHUE CTPECCA HA AKAJEMHUYECKYIO YCIIEBAEMOCTD

INTEREST OF STUDENTS AS A VARIABLE, REDUCING THE NEGATIVE
IMPACT OF STRESS ON ACADEMIC PERFORMANCE

AHaaTna. ATaaMbIll 3epTTE€Y >KYMBICHI OUTIM alylIbUIApABIH KYH3EMICIHIH aKaJeMHUSITBIK
yJIrepiMziepiHe ocepiH KOHE KBI3BIFYIIBUIBIKTBIH OCHl KATBIHACKA BIKHAJIBIH 3EPTTEAl. 3epTTey
YKYMBICBIHA PECIIOHICHTTEP €PIKTI TYPJIe KAThICThI KOHE KE3/ICHCOKTHIK TOCIIMEH 1PIKTEIIIIT aJIbIH IbI.
Ky#izemicTi KaObUIay, akaJIeMUsIIBIK JKETICTIK KOHE KBI3BIFYIIBUIBIKTEI OarajlaFaH eJmeMACpIiH
OCBI 3€pTTEy KYMBICBIHIAFbI CEHIMIUTIK Adpexeci .70 >koHe ofaH KOrapbl KO3(PPHUIIMEHTKE TEH.
buBapuaTuBTI Tanay apKbUIbI KbI3BIFYIIBUTBIK TICH KYH3€IiC apachIHIaFbl OailIaHbICTap aHBIKTAJIBIII,
OHBIH HOTI>KeC1 OOMBIHIIIA TePIC I KOPPENALUS IeHT el OUTIM aTylIblIapbIH KbI3bIFYIIBUIBIK ASHT el
HEFYPJIBIM JKOFaphl 00Jica, KYW3eIiCTIH JIEHIeHiHIH TOMEH OOJaThIHIBIFBIH, KePICIHIIE, KYH3eiCTIH
JICHT €1 HEFYPJIBIM TOMEH 00JICa, KbI3BIFYIIBUIBIKTHIH JICHI €HiHIH apTaThIHIBIFBIH KOPCETTI.

Tyiiin ce3aep: Kylzeic, akaeMHUsUIBIK JKETICTIK, KbI3BIFYIIBIIBIK, OUTIM aylIbuiap.

AHHOTauus. B MaHHOM HCclieoBaHNM M3ydallach B3aMMOCBSI3b MEXIY BIUSHHEM CTpecca
o0yJaroIuxcs Ha aKaJeMHYeCKyl0 YCIEBAaeMOCTH W BJIMSHUE HMHTEpeca Ha 3T OTHOLICHHS.
PecrioHIeHTEl y4acTBOBAJIM B HCCIEAOBAaHUU JOOPOBOJIBHO M OTOOpaHBI CIydailHOM IOpSIKE.
HanexHocTh Mep, OIIEHUBAIOLINX BOCIPUATHE CTpecca, akaJeMHUUecKoe JOCTHKEHHE U UHTepec, B
3TOM HccienoBaTeNbckoi padoTe paBHa koddduunenty .70 u Boime. Koppensuus [upcona mexay
MHTEPECOM U BOCIPUATHE cTpecca Oblja ONpeseieHa ¢ MOMOUIbI0 JIBYMEPHBIM aHAJIM30M, U B
pe3yibpTaTe OTPULATEIbHBIM YPOBEHb I KOPPEISALMM ITOKa3aJl, YTO YEM BBIIIE YPOBEHb HMHTEpeca
o0yyaromuxcs, TeM HUXe YPOBEHb CTpecca U, Ha00OpOT, TeM HIKE YPOBEHb MHTEpeca, TEM BbIIIE
YPOBEHb HX CTpecca.

KiroueBoe ¢10BO: cTpecc, akaJleMHuecKas yCreBaeMoCTb, HHTEPEC, 00yJaromuXcs.

Abstract. This study examined the association between the impacts of stress on the student’s
academic performance and the effects of interest on this relationship. Respondents voluntarily
participated in the study and were randomly selected. Reliability level of measures assessing
perceived stress, academic achievement and academic interest in this study is equal to the coefficient
.70 and higher. Pearson’s correlation between interest and perception of stress was analyzed by
bivariate analysis and as a result the negative correlation level r showed that the higher the level of
interest of students, the lower the stress level, and conversely, the lower level of interest, the higher
level of their stress.

Key words: stress, academic achievement, interest, student.

biniM anymsiiapasiH KyH3emnici OYTiHTT KYHHIH MaHBI3Ibl CYPaKTapbIHBIH Oipi. AKaJIeMUSIIBIK
yJIrepimMre aJlaHIaymbLUIBIK )KOHE OFaH dCep CTETIH KAFbIMCBI3 (PaKTOPIIap IbIH BIKIAIBIH a3aiTy OKY
OpTAachIHJAFbl MaHbI3Abl MiHAETTepAiH Oipi Oonbim  TaObUIagbl. DPUMKANBIK, AJIEYMETTIK,
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SMOLMOHAJIBIK KOHE KOpILIAFaH OPTaHBIH e3re Je OH JcepiepiHe KapamacTaH, Kyisenic OimiM
aMyIIbUIapAbIH  aKaJIeMHUSUTBIK HOTHIKEJIEpIHEe OCNTiai Jopexene Kepi BIKMaublH Turizyne [1].
«Kyiizemic» R. BlonnanbiH anbiKTamMackl OOMBIHIINA, <OKEKE aaM MEH CTPECCOPMABIH apachIHIAFbI
OipTyTac TpaH3aKIIMs, XKOHE OJ1 ICHCHIH KYHU3emcKe jkayan 0epyiH skyMburabipansl [2]. Kyiizemicreri
ajaM OipHeIIe JeHCAYNBIK MpodiieManapbl MEH IICUXOJOTUSIIBIK Oy3blIbicTapra Oetiim [3]. XKyitemni
TYPJETi, )KOFapbl ICHrelIeri Kyr3eic alaMHbIH ©31H-031 OaFraayblH, KO3KapachlH, KbI3bIFYIIBLIBIFbI
MEH JKaJIIIbl 3USITKEPIIiK KaOineTin Oy3aabl [4].

3eprTeyuriiep KyhH3emic JeHreil MeH NMCUXUKAIbIK JICHCAYIbIK apachbIHAarbl ThIFbI3 OaiiIaHbIC
0ap eKeHJIIriH aHBIKTAIl, OJI OHIMJIITIKKE [2] KOHE aKaJIeMUSIIBIK KBI3BIFYIIBUIBIK TICH HOTH)KECIH e
OLTIM aTymIbUIAPABIH OKY YJATEpIMACPIHE TEPIC BIKMAJIBIH TanThi[4]. Anaiiia, KyH3emiCTiH JeHreliH
TOMEHJIETY MEH OFaH KapCchl Kypece ally OKYy JKETICTIKTepiHE OH ocep eTEeTiHIH aHBbIKTaraH
TYKbIppIMAapra [5] cylieHcek, TakbIPBHINTHIH KoKehKkecTimiri apra tycemi. OchlHaai Kyii3emicke
KapChl aF3aHbIH 11IKi IMMYHUTETIH apTTBIPATHIH KOHE O11iM aylIbUIapAbIH OKY/AAFbl XKETICTIKTEpiHe
OH 9cep eTETiH KOJNIapIblH Oipi — KbI3BIFYIIBUILIK. Kell 3epTTeynepe KyH3emicTiH akaaeMUsITBIK
KETICTIKTEpre 9cepi, KBIHBICTBHIK €PEKIIETIKTePre Ueliri Typaitbl KOPBITBIHIBLUIAPABI KE3AECTipyTe
60manapl. Ochl )KOHE JKOFAPBIIAFbl TYKBIPBIMIAP/IbI €CKEPE OTHIPHII, 3ePTTEYAIH MaKCAThIHA KETY/Ie
TOMEHJIerinie 0ojpKaM JKacayra OoJajbl: KYH3enic MeH OLTiM amylmibuIapAblH OKY JKETICTIKTepi
apachlH/Ia MaHbI3bl OaiIaHbIC 0OJIybl MYMKIH; aKaJeMHSUIBIK KbI3BIFYIIBUIBIK KYH3elic MeH OKY
KETICTIKTEpl apachIHIAFbl KaThIHACTA MAHBI3MbI BIKITAJIFA He alHBIMAIBI 0OJYBl MYMKIH; KYH3eIlic
TIeH aKaJeMUSUIIBIK KETICTIKTEP apachlHIaFrbl MaHbI3IbI OalIaHbBIC )KBIHBICTHIK €PEKIIETIKKe TOYe/ i
00Tyl MYMKIH.

ATanfaH runoTe3aJapAbl ChIHAKTaH OTKI3y VIIiH, KYH3emicTi KaObUiay, aKaJIeMUSIIBbIK
KETICTIK JKOHE aKaJeMISUIBIK KbI3BIFYIIBUIBIK JICHIeUIepiH aHBIKTAy eJIIeMIepl KOJIaHBLIIbL.
MyHnarsl KyH3enmicTi KaObUIgay »KoHE aKaJeMHSUIBIK KbI3BIFYIIBUIBIK TOYENCi3 aifHbIMaJbl,
aKaJIEMISUTBIK JKETICTIK TOYEIIi aifHbIMAJIbI IIIaMa OOJIBINT TaObLIA b,

9dicmep Men mamepuanoap

3eprreyre 99 (N=99) yHuBepcurterTiH OIpiHIII KypC CTYAEHTTEpl KE3JEeHCOK I1piKTemenep
HETri31HJe PECTIOHICHT PeTiHe TapThiLAbl. ONmapbIH Kac apanbiFbll7-24 xac OOINbIN, opTalia xac
koepcetkimi 20 xac. JKbIHBICTHIK epeKIeiKTepl OOibIHIIIA PECTIOHICHTTEP KypaMmbiHaa 52-ep, 47-
KbI3 OLTIM amymibuiap.

Mamepuanoap

Onmemep cayanHamanap ¢popmachiHia O0JIbII, OipiHIII IKaIa apKbUIbl O171IM aTyIIbUIap IbIH
KYWU3ETICIHIH JEHTel oJlapIblH COHFBI allapJarbl ce3iMIepl MEH OMJIaphlH OaranaraH CypakTapra
Kayarn OepymeH Oenrineni. ExiHi mkanaaa oKyaarbl )KeTICTIKTepl Typalibl, ajl COHFbI cayallHama/ia
aKaJIeMISUTBIK KBI3BIFYIIBUTBIKTAPBIHBIH JCHT eHIepi aHBIKTAIIIBL.

Kyuszenic

biniM anymisinap KyW3eniciHIH JeHrell Kyi3enicTi KaObuigay HIKkazachl apKblIbl ©JIIIEHII [6],
OHJIa PECTOHACHTTEDP COHFBl aWgarbl ce3iMIepi MEH OWIapbl Typaibl cayalHaMmara OepiireH
KayanTap/blH 1IIIHEH ©31He »aKblH >kayanTblH OipiH Oenruieni. CayamHama mazmyHbl «Ci3 ask
acTbIHaH OOJIFaH KarJaiaapra KaHIIAIBIKTBI KU1 peHXiaiHI3?», «Ci3 OpbIHAAybIHBI3 KOXKET O0IFaH
ICTepIHI3Al KAHIIAJIBIKTHI KU1 OPBIHAAM aJTMaNTBIHBIHBI3AE OallKaabIHBI3?», «Ci3 KHUBIHIBIKTAP
COHINANIBIKTHI JKOFaphl OOJIBIM, OJapibl KEHE AJMANWTBIHBIHBI3ABI KAHIIANBIKTBI KU1 CE31HIIHI3?»
CEKUII CypaKTapJaH KypairaH. AnbiHFaH xayantap 0-1eH 4-ke NeiiHri peTneH OaraiaHblll, OHIaFbI
0-«emkamany, |-«emikamaH Aepiik», 2-«kehae», 3-<«kui», 4-«ete xwui». JKorapel ymaimap
KYH3eiCTiH J)KOFaphl IeHreiiH KopceTei. 3epTTey/eri OChl eJIIIIeMHIH CeHIMIUTIK JIeHTeHi - . 724-ke
TEH.

AKkademusnvix sHcemicmix

AKaZeMUsIIBIK OKETICTIKTepAl OaralaliThIH 5 cypakTaH TypaTblH cayanHama [7], Oinim
AITyIIBIHBIH aKaJIeMUSJIBIK KETICTIKTEPIH CyObEKTUBTI OaFanayblHbIH HET131H/1€ AHBIKTAUThIH OJIILIEM.
Pecrionnentrep skayantapbiH 1-meH 4-ke neiiHri neHreiin Oipin OenrineymeH Oependi, siFHu: 1 —

100



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBIChI Ne2(29)2023

"MeH mymjae kemicmeimin", 2 — “kemicmeiimin”, 3 — "KemicemiH Hemece KemicredMin", 4 — "MeH
kemicemin", 5 — "MeH TosbIK Kemicemin". OChI ©JIIEMHIH 3€PTTEY KYMBICHIHIAFBI O JOpEKeci —
.744-ke xemiceMin», 5-«ToIBIK KenmiceMin». Ochl 3epTTeyeri Oy oicTiH o K03 duumenri - .744-ke
Oapabap.

Koizvieywwinoig

PecrionnenTTep1iH aka1eMUsIIbIK KbI3bIFYIIBUIBIFEI 30 cypaKTaH TYpaThlH HIKaJTaMEH ©JIIIeHII
[8], anpiHFaH kayanTapnbl Oaranmay OecC JEHTCHl eNeMMEH OeNTiIeHIl, MYHIAFbl: |-«Mmylae
KeJiCHeHMIiHY, 2-«KeTicmeiMiny, 3-«KeliceMin» HeEMece «KETICIENMIHY, 4-«KeTiceMiHy, 5-«TOIbIK
kemiceMiny. Ocbl 3epTTeyAeri OyJ1 oiCTiH CeHIMATIK qopexect - . 711.

Cayannamanapasl  ToaTeipyra 30-35 MuHyT Kymcanael. AusbiHFaH  Momimetep SPSS
Oarmapiamackl OOMBIHINA TAJTAHAIBL.

3epmmeyodin npoyedypacol

3epTTeyre KaTbICaThlH PECIOHACHTTEPAIH KEeICiM MaparblH TOJTHIPYBI- FBUIBIMH-3€PTTEY
YKYMBICBIH XYPri3yiH 3TUKAIBIK TanantapeiHbig Oipi. CoHaaii-ak, cayaiHamara KaThbICyIIbIIIapMEH
debriefing eTKi3y MaHBI3/IbI ATFBIIIAPTTAPAAH CAHAJAIBL.

Homuoice

Kyiizenic meH oKy *eTiCTIKTepl apachIHAarbl OAWIAHBICTHI aHBIKTAY YIIIH KOPPEJSLIHUSIBIK
tanpay okyprisiimi. Tammay HoTMKeci KyH3enmic IMEH OKY J>KETICTIKTepl apachlHIa eHIKaHAai
OalIaHBICTBIH YKOKTBIFBIH KOPCETTi. JlereHMeH, perpeccusyiblK TEHJEY KOPBITBIHIBICH OiIiM
ayIIbUIAPABIH KYH3eMici onapiAblH OKYy yJrepiMiHe ocep eTeTiHiH kepcerTi. COHbIMEH KaTap, ep
(M=1,55, SD=0,52) men kb3 Oamamapnaei (M=1,64, SD=0,61) oky yirepimuepiHe ocep €TeTiH
KYH3emicTi KabbuiiaynapblHia alTapibIKTail allbIpMalblIbK Oalikanmansl; t(96)=-783, p=436.

AKaJIeMUsIIBIK KBI3BIFYIIBUIBIK TTEH KYW3eIic apachiHaa Tepic koppemsmus (r=.-389, p=.05), an
OKy ’keTicTikTepiMeH (r=.374, p=.05) oH KOppesIUsHBIH OapibIFbl aHBIKTANABL. KoppensuusHbiH
Tepic Kod(hUIMEHTI OUTIM aTylmIbUIApIbIH aKaJEeMHSUIBIK KBI3BIFYIIBUIBIK JCHTeHdi HEFYpIIbIM
KOFapbl OoJsica, cTpecc ACHreili COFYpJIbIM TOMEH OOJATBHIHBIH >KOHE KEpiCiHILIEe, aKaIeMHSUIBIK
KBI3BIFYIIBUTBIK JICHT€1 HEFYpJbIM TOMEH OOJFaH CallblH, CTpPEecC IEHIeHl >KOFaphl OOJIATHIHBIH
KOPCETTI.

KpB3BIFYIIBUIBPIKTBIH ~ aKaJEMUSIJIBIK ~ YJITEPIMMEH OH  Koppessiius Kodd@uieHTi, OuTim
ANyIIBUIAPABIH ~ aKaJEeMUSUIBIK ~ KBI3BIFYIIBUIBIK ~ JIGHT€H1 HEFYpibIM JKOFapbl 0ojca, OKYy
KETICTIKTEPIHIH JIE COFYPJIBIM JKOFapbl KOPCETKIIITE OOJIaTHIHABIFBIH OLIAIPEI.

Ky#izenmic meH OKy KeTIiCTIKTepi apachlHOAFbl KaThIHACTA MAaHBI3AbI alfHBIMAIBI PETIHIE
aKaJIeMMSUIBIK  KBI3BIFYIUBUIBIKTBIH ~ POJIIH aHBIKTAy YILIIH OJKYPri3UIT€H CblHAY HOTHIKeECI,
PETPECCHSUIBIK  MOJENbre  aKaJeMHUSUIBIK  KbI3BIFYIIBUIBIKTBI ~ €HTI3TeH  Ke3le, KyH3emicTiH
aKaJIeMHUSUTBIK JKETICTIKKE Tepic acep eTe aaManThiHbIH KepcerTi: § = -.038, t (96) = - .360, p>005;
(F(1, 92)=-.7,398, R = .139) (1-kecre).

1-kecme Kwvizvieywbinolkmely Kyiizenic nen akademMusivlK ya2epim apacblHoazbl 6auiaHblcKa

bIKNAIbL DeliHeNeH2eH Manoay HamuHiceci

AvtapiManeitap | B SE t F df R AR?
1-kamam -.240 128 -1.873 3,507 1 .188 .035
Kyiizemnic

2-KajaM .550 .162 3,388 7,398 2 372 14
Axanemusiplk | -.048

KBI3BIFYIIIBLTBIK 133 -.360

Kyiizemnic

KopbIThIHIbIIAN KeNTeHae, KYM3emiCTIH OUTIM amylubUIapblH OKYZarbl — JKETICTIKTEpiHE
BIKIAJIbl JKOHE OChl OalaHbICTa KBI3BIFYIIBUIBIKTBIH POJIH 3€pJeliey MaHbI3Abl TaKbIPBIT OOJIbI
ca”anafpl. Ocipece, OlpiHIII Kypc OUIIM alylIbLIapbIHBIH OKYFa KbI3BIFYIIBUIBIFBI TYpalibl CYpaK
KYH3eiCTiH Tepic 9cepiH a3aiiTy YIliH MaHbI3/1bl FAHA €MEC, COHBIMEH KaTap OJIap.IbIH aKaJIeMHUSIIbIK
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yJirepimiHiH Herisri ¢aktopsl Oombin TaObutaabl. Kyi3emicTiH akaJeMHsUIBIK JKETICTIKKE acepi
JKBIHBICKA TOYEJJII €MECTIrl OChl 3epTTEY/AE aHBIKTAJIBIN, OYJI KOPCETKII ©3 KE3eTIHJIE ajlIbIHFBI
3epTTeY TYKBIpbIMJApbIH pacTamaiasl [9,10]. AtanMbli 3epTTey KYMBICHIHA aJIbIHFAH HOTUXKEJIEP
OUTIM alyIIbUIapAbIH OKYFa JIETeH KbI3BIFYIIBUIBIKTAPhIH apTTHIPYIbIH MaHbI3AbUIBIFBIH alIFa TapTa
OTBIPBINT, Oy OarbITTa KOFAphl OKY OpPHBIHJIA KAaCTapMEH JKYPTi3UIeTiH ICUXOJIOTUSIIBIK,
MeJaroruKablK >KOHE TOpOWENiK MapajaplblH KYHABUIBIFBI TE€H MaiJachIHbIH MOJIIBIFBIH JKOHE
oJlapia KYM3eiCTiH Kepi 9CepiHeH TYBIHAAUTHIH 03T¢e JIe KEICHCI3AIKTEP IiH aJIIbIH ATyFa MYMKIHIIK
oepeni.
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CTYAEHTTEPIAIH IETTLIIIK AEHTEATH NKAO TAJIAIITAPBIHA COMKEC
BAFAJIAV/IbIH HET'I3T'l KPUTEPUIAJIEPI

ICAO LANGUAGE PROFICIENCY CRITERIAS FOR STUDENTS' LEVEL
ASSESSMENT

OCHOBHBIE KPUTEPHUH OLIEHKH YPOBHSI AHIVIMACKOT O SI3bIKA
CTYAEHTOB B COOTBETCTBUU C TPEBOBAHUAMU UKAO

Anaarna. XajablKapaiblK MapIIpyTTapaa pajauo aiMacy Ke3iH/1e aFbUIIIBIH TUTIH KOJIIaHATHIH
YIIKBINITAp, aBUaAMcIieTdepiep >koHe o3re e nepcoHangap MKAO-HBIH METTIIIH MeHrepyre
KOMBUIATBIH TalanTapblHa caii 0Oy VIIIH KeM JIereHJe aFbUIMIBIH TiiH 4-neHreiine (KyMBICIIbI)
6inyi tuic. Tinai meHrepyre koiibuiaTelH Tanantap kepcerinren MKAO 9835 kyxkarbia A (1-
KOCBIMIIIA) KOCBIMIIACHIHAA YIIKBIIITAP, dye KO3FAIBICHIHBIH IUCIETYEpiepl JKOHE aBUAIMSIIBIK
CTaHIIMs oreparopiapsl paauoTenedoH OalIaHBICBIHIA MaiiaTaHbIIaThIH TUIIE coiiey KabineTiH
KOpPCEeTyl JKOHE OHBI OCHl KOCBIMIIAJa KOPCETUITeH ACHIeWIe TYCiHyl THIC eKEHMIri aWThLIaJbl.
CoHbIMEH KaTap, KyXKarTa ajThl IeCKPUITOP KapacThIPbUIFaH: alTbUIBIM; KYPBLIBIM; CO3IK KOPBI;
CelJiey epKiHJIIr; TYCIHY JeHrel1; KapbIM-KaTbIHAC/ OaliIaHbIC KYPY. Y MITKEP/IIH IMICTTULIIK qeHT el
QJITHl JIECKPUIITOP HEri3iHze OaranaHa bl

MaxkanaHblH MakcaTbl a3aMaTThIK aBHAllMsl CalachblHAa CTYACHTTEPHAIH WIETTULNIK JACHIeHiH
aHBIKTay/1a XaJIbIKapalbIK TalanTap Heri3iHae OaranayIblH THIMII 9/1iC-TOCUTIEPiH alKbIHIAY.

FeimeiMu  MakanmaHblH MakcaTblHA KETy YIIIH EeKIHIIUNK 3€epTTeyliepre camnajiblK oMIiCTIH
Tociiaepi KOMAAHbULABI >koHE OTaHIBIK, XaJbIKapaJblK HOPMAaTUBTI-KYKBIKTBIK KYyKaTTapra,
onedueTTepre MOy KacaJlbIHIbI.

Tyiiin ce3nep: aBuanus, arpuiiibiH Ti1, UKAO, ce3aik Kop, ceiiney epKiHIiri, TYCIHY AeHTeHi,
KapbIM-KaTbIHAC.

Abstract. Pilots, air traffic controllers and other personnel who use English when exchanging
radio on international routes must have at least Level 4 (operational) of English in order to meet the
ICAO requirements for foreign language proficiency. Appendix A (Appendix 1) to ICAO document
9835, which specifies the requirements for language proficiency, states that pilots, air traffic
controllers and aviation station operators must demonstrate the ability to speak the language used in
radiotelephone communication and understand it at the level specified in this Annex. The document
provides six descriptors: pronunciation; structure; vocabulary; freedom of speech; level of
understanding; building communication/ communication. The candidate’s level is assessed on the
basis of above mentioned six descriptors.

The article aims to identify effective methods and assessment methods based on international
requirements for determining the language proficiency level of students in the field of Civil Aviation.

To achieve the purpose of the scientific article, the qualitative method was used for secondary
research and a review of domestic and international regulatory documents, and literature was carried
out.

Keywords: aviation, English, ICAO, vocabulary, fluency, comprehension, interaction.
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AnHOTanus. [Tn10Th ¥ aBUagUCIETYEPHI, HCIOIB3YIOIINE AHIIMUCKUM A3bIK IPU PAIUOCBSI3U
Ha MEXIYyHApOJHBIX MapLIPyTax, JOJDKHBI BJIAJIETh AHMIMKWCKUM SA3BIKOM, KAK MUHHMYM Ha 4-m
ypOBHE (OTEpaTHBHOM), YTOOBI COOTBETCTBOBATh TpeboBanusM NKAQO k BiageHUIO0 MHOCTPaAaHHBIM
si3bikoM. B punioskennn A (Lupkymsip 1) x Jokymenty 9835 MKAO yka3aHbl TpeOOBaHUS K 3SHAHUIO
SI3bIKA, KOTOPBIA OMHUCHIBACT CIICAYIOIIME KPUTEPUM OLICHUBAHUS: IMPOU3HOIICHUE; CTPYKTYpa;
CIIOBapHBIN 3amac; OerIoCcTh peur; MOHUMAHUE; B3aUMOCBS3b. YPOBEHb KaHAM/1aTa OLIEHUBACTCS Ha
OCHOBE BBIIICYIIOMSHYTHIX IIECTU JECKPUIITOPOB.

Lenbto crarbu sABNsieTCS BbIABICHUE AS(P(GEKTUBHBIX METOAOB OLEHKHU, OCHOBAaHHBIX Ha
MEXITYHAPOIHBIX TPeOOBAHUAX IS OMPECIICHUS YPOBHS BIIAJICHUS S3BIKOM CTYJAEHTOB B 00nacTu
rpaxaaHckoi aBuanuu. J{s JOCTUKEHUS L€ HayYHOW CTaTbH ObLT MCIOJIb30BaH Ka4eCTBEHHBIN
METOJI BTOPUYHOTO WCCIICJIOBAaHUS W TIPOBEACH 0030p OTEYECTBEHHBIX U MEXKIYHAPOIHBIX
HOPMATUBHBIX JIOKYMEHTOB, U JINTEPATYPBHI.

KuroueBble cjoBa: aBuarusi, annmiickuii si3pik, UKAO, cnoBapublii 3amac, cBOOOAHOE
BJIaJICHUE, IOHUMAHKE, B3aUMO/ICUCTBHE.

Oye KO3FaJIBICBIHBIH YIIKBIIITAPhl MEH AMCIIETUEPIICPiHiH TUIAI MEHrepy IEHIeiHiH apTThIpy
Typaisl memim anFam pet 1998 xbuibl Kbipkyiiekte MKAO Accam6OneschiHbIH 32-1111 CeCCHSCHIHIA
aFBUTIIBIH TUTIH JKETiK OlMeyiHe ceOer OOoFaH eJ1iMMEH asKTaJIFaH )Ka3aTailbiM OKAFallapra TiKeIen
JKayarl peTinae KaObuiganabl. Tiaai MeHrepy minaerremeci Ynkaro KOHBEHIMACHIHBIH 33-0a0bIiHaH
Oacray amazbl, OHJIAa YIITy SKHITAKbIHA TiII MEHIepreHiH pacray Tayia0dbl KoWburaH. bynan Oacka,
TiAl MeHrepy TanantapbiHa KateicThl UKAO cTangapTTapbl ME@H YCBIHBUIATBIH MPAKTUKACHL: 1 —
KOCBIMIIIaJ[a — TIEPCOHAIIBI JINLIEH3UsIIAY; 6 — KOCBIMIIIaa-aye KeMelepiH nainanany, I 6exim xone
III G6enim; 10-kochmMIana-aspoHaBurausuiblk TeaekommyHnukanus (II Tom); 11-xocwkiMinana-oye
KO3FaJIBICIHA KbI3MET KOPCETY KapacThIPbLIAIbI.

HNKAO OGapnbik Mylie MemiekeTTepae Oiplei s>kapamabl €H TOMEHT1 MaijianaHy AeHreili
peTiHae aFbUINIBIH TUTIH MEHTepyaiH 4-1Ii JeHreiiHe jKeTyre OarbpITTaiFaH OapiblK dJIeMEHTTEep/l
€Hri3yre, OHbl TYCIHYre >KOHE CTaHAapTTayFa Haszap ayjnapajsl. MakcaTbl TUIII MEHIepy MeH
OUTIKTUTIKTIH Oacka JeHreiyiepl YIIiH 1€ KeHEHTUIAl (TeCT KypacThIpylibuiap, Oaranaymibuiap,
eMTHXaH anymsliap skoHe T.0.). Kazipri yakpITTa yury Kayinci3iriH Kagaranay OOMbIHIIA aynuT
6armapnamacel (USOAP) H HOTIOKENEpiHe coiikec, iICKe achIpyablH >kaimbl TaiMautri 70% - gaH
acajpl, an keitoip xarmaitnapaa 90% - nan acanel Hemece TinTi 100% - Fa xeTei.

HNKAQO auanusnsik arbUIIbH TUTIH TecTiney KbizmeTi (AELTS) UKAO-HbIH aBuanus yiiH
apHaiibl o3ipreHreH sxkoHe MKAO-HbIH Tingl Oiny TamanTapblHa COMKEC KENeTIH aBUAIUSIIBIK
arbUILIBIH T1J11 CBIHAKTAphl PECMH aBUALIUSJIBIK OKUIETTI Opranja TipKeieIl.

Conrbl Oec Kbli1/ia JTMLEH3UIAYIIB OpraHiap, aBUakOMIaHUAJIAp KOHE a3POHABUTALIMSIIBIK
KbI3MET KOpCeTylIllep, COHAal-aK TUIAIK TEeCTUIey >KOHE KOCINTIK JAaspiay KeTKI3ylijaepi
XaJbIKapaJIblK CTAaHAAPTTBI KaMTamachl3 €Ty OoiblHIIA YiIKeH »yMblc arkapyna. HWMKAO
KYKarTapblHbIH |-KOCBIMILIACBIHJA YIIKBIIITAp MEH aBUAJUCIETYepiaepaiH HeNiK eTeTIHAIr
Ke3JeNnreH paauorenedoH OaillaHbICHIHAA KONJAHBIIATHIH 4 JeHrel — )KYMBIC JIEHTell, Kayinci3aik
mieri OOJIBITT CaHaNazbl, 6 JEHTeW capamiibl JeHreil nen aHbIKTaiaFaH. «T11-KaphIM-KaTbIHACTHIH
Kypamzac Oeuiri xoHe 0ip-OipiMeH ceitnecy yuriH Oenrisi Oip JeHrewae TN MEHIrepy, COHJai-aK
KYTIIETeH XarJalia THIFBIPBIKTaH MIBIFAPAaThIH KapbIM-KaThIHAC KYpaJbl PETiH/Ie 6Te MaHBI3IbIY, -
neni @naHaraH e3iHIH Ke3€KTi 3epTTeyiH .

Consimen kartap, 70 sxbut 601l UKAO IMHTBUCTUKABIK MacenenepMeH OalIaHbICThl Kayim-
KaTep MEH aBUAlMSIIBIK OKUFaJIap/IbIH ceOerTepine Tanay skacail Kene, KyHemik ToyeKenaep Typajibl
xa0apIapiIbIKThl apTTHIP/bI )KOHE OJIap/Ibl a3aiTy yiIiH mapanap Kaosuiaaasl. 2011-2021 xbinaapsl
NKAO >xoHe 6acka a Mmy/ieii Tapanrtap OipiHii OybiH aFbutlibiH TUTiH Oty (ELP) cranmaprrapsl
MEH YCBIHBUIFaH TOXKipHOeH1 *KeTuaipin kenedi. Anramksl eHrizynep 2008 >KbUIAbIH HaypbI3bl —
HNKAO - ra myme memsekerrep yuriH ELP cranmapTrapbl XanbIKapajiblK OarbITTap OOWBIHIIA
YIIATHIH OapIIbIK YIIKBIIITAP MEH XaJIbIKapajblK dyeKaiiap MEH MapIIpyTTapFa KbI3MET KOPCETETiH
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OapibIK oye mucrnerdepiepi yuiiH 4, 5 Hemece 6 AeHreiiHAe KbI3MET KOpPCETy MaKcaThIHIA Tl
MEHIepy JEHIeiiHIH IIEeTIH OCNTiJen, OHBI KY3€re achIpyabl >KOCMapiaibl. AJFalIKbl Mep3iMie
NKAO-HBIH TUIIIK TaNanTapblH OpblHAai antmarad memiekeTTepre 2011 KeUTabIH HAyphI3bIHA ICHIH
TUIII MEHTePYAIH KOJIalIbI ICHreliHe XKETy YIIiH yakbIT Oepini, anaiina 2013 xputra kapaii UKAO
KeHOip MyIle MeMJIEKEeTTepl aFbpUIMIBIH TUIIH MEHIepTYAE YJIKeH KUBIHIBIKTapFa Tam OOJFaHbIH
xabapian xoHe 0ackKa enjep/l ojapablH KOMEKTEpIHe MYKTaX eKeHaiKTepiH xabapnanbl (Doc 9835
AN/453,2011).

ATM (ELP) xo0aceiHa aFbUIIIBIH TITIHIH PECMH OKUIIEP] KOHE aFbUIIIBIH TUTIH €KIHII Ti1
peringe ceinentinaep ae karsicaabl. MKAO-HBIH nikipiHIIe, a3pOoHaBUTAUSUIBIK OaliIaHBICTBIH OCHI
ACMEKTICIH KETUIAIPY aybIpTHAIBIFBIH TE€K aFbUIIIBIH TITIHIE COMJIEMEHTIHIEPTe FaHA YKATKbI3yFa
OoMaiibl.

HNKAO-spIH Tinai Oiny TajmanTapblH OpbIHIAY >KeHiHAeri HyckayinbirbiHaa (DOC 9835):
«@FBUILIBIH TUTIHJE ceineiiTinaep ae OailaHbpic KayilCi3iriH xKakcapTy >KOHIHIET! XallbIKapasbIK
KYUI-Kirepae MaHbI3Ibl peln atkapaab» AeninreH. MKAO-HBIH XyMbIC JEHTeil KaHIuOaTTapIbH
TOMEHJICTiIeH KaOIIeTTUIIrH KOpceTyi Kepek:

e Tek maysicrieH xoHe «OeTne-0eT» xKaraaiaapaa THIM/I KapbIM-KaTbIHAC JKacaiiIbl;

o JKaymbr xoHE KYMBICKA OalTaHBICTBI TAKBIPBINITAP OOWBIHINA JOJIIK IEH AWKBIHJIBIKIICH
ceiiniece anajsl;

e Xabapnamanap YIIiH, COHJAH-aK >Kallllbl KOHTEKCTE HEMece >KYMBICKAa OailllaHbICThI
TYCIHICIEYIIUTIKTEeP Il aHBIKTAY KOHE LIENIY YIIIH THICTI KOMMYHUKATUBTI CTpaTerusuiapabl KoJlgaHa
aaJel,

e Komimri >KyMmbIC KaFdaiibl HEMECe KOMMYHHMKATHBTI TariChIpMa asiChIHJIA OPBIH aJaThiH
OKUFaNlap/IbIH aCKbIHYbl HEMECE KYTIEreH KarJaiiap HOTHKECIHIE TYbIHIANTHIH TUHTBUCTUKAIIBIK
KHUBIHJIBIKTAp/Ibl COTTI OacKapa aasipbl,

e ABuanus KaybIMJIACTBIFbI MAKYJIJIaFaH JTUATCKTIHI HEMeCe aKIICHTTI TYCIHEeI.

Korapseina ariteurrangail, UKAO-HBIH 4-71¢Hrei 1T YIIKBIITAP MEH AUCTICTUYCPIICPIIH TIIIK
JaFbplIapbIH YII KbUIa Olp, S-IeHreiieri yIKpluTap MEeH AUCIeTYepiiepal aiuThl XKbliga O0ip per
KaiiTa Kapayael Talam eTeni, ajl 6 - JeHreWe arbUIIBIH TUTIH ofaH opi Oaranmay KaKeT el
cananMaiipl. UKAO-HBIH Tl MeHrepy TajantapblHa colikec 4 (OomepalusiyiblK) IeHrel >KOFapbl
JIeHreiepre €H TOMEHT1 «KaJlaM» PETiH/Ie KapacThIPbLIaAbl. ABUAIUSIIBIK aF bUTIIBIH T1TIHIH KOFaphI
XaJIBIKAPAJBIK ~ CTAaHJAPTTAPBIHBIH  0AacThl  apTHIKIIBUIBIFBI-0ye KEMECIHIH OJKHIaKbl MEH
JUCTIeTYepIIep apachbIHAarkl OaillaHbIC TONBIFBIMEH TYCIHIKTI, 9cipece CTaHAApTThl EMEC CO3Jep MEH
ce3 TIpKeCTEpiHIH KoJlaHbICbIMEH KepceTiieal. COHbIMEH KaTap, TUAIK JaFJblIap bl )KeTULIIPY YIIIY
SKUTAXIAPBIHBIH ayajia /1, kep/e e 0acka oye KeMenepiHe KaTbICThl CUTYallUsIIBIK Xa0apIapibIFbIH
aptTeipyra kemekteceni (Annex 10 to the Convention on International Civil Aviation, 2001).

«Tinain Ta3aabIFbD BIKNAJ €Tyl (PAKTOP peTiHle AHBIKTAJFAH OKUFAJIAP

B742 / B741, Tenepuge, Kanap apanoapwvr, Ucnanus, 1977 .

1977 xbuiel 27 naypeizna KLM aBuakomnanusicelHblH Boeing 747-200 Tenepudene xepiny
JKarJalibIHBIHBIH HalllapiiayblHa KapaMacTaH YIIyFa pyKcaT aiMacTaH yury kesinae Boeing 747-100
YIIIaFbl COKTHIFbICANbI. EKi YIIIaK COKTBHIFBICY JKOHE ONlaH KEHIHT1 epT calgapbiHaH >KOUBLIBII, 583
aZlaM Kasza TamnThl. Teprey amarTbl HETi31HEH omepaTopiblH Oac yinry HycKaymibickl 6onran KLM
KallUTaHBIHBIH OpPEKETI MEH OpEeKEeTCI3IriMeH OaitnanbIcThIpabl. Kayimncizmik OoibIHINA KacaiaFraH
YCHIHBIMJIAP OapiIbIK 9IETTET1 paano0OaiianpICTapIa CTaHAAPTTHI (Ppa3eonoru3mMaepal KOIaaHyIbIH
KOHE YIIyFa apHalFaH JUCIETYEP/iH PYKCATTapbIHAA «YIIY» TIPKECIH KOJJaHyFa KOl OepMeyliH
MaHBI3IBUTBIFBIH aTall OTTi.

1176 / B741, [lenuden 6amuicka Kapati, Ynoicman, 1996 oic.

1996 xwutel 12 kapamama Wmomun [IL76TD ymiars! xoHe Kapama-kapcsl 6arbiTTa Boeing 747-
100 ymmarsl oye KeHicTirinae O0ip neHreiae OeTne-0eT COKTHIFBICHIN, €Ki YIITaKThIH Ja KOMBUTYbIHA
xoHe 349 anmamublH eiiMiHe okenal. Teprey IL76 sSKUMaKbIHBIH AMCIIETYEp HYCKAYJIbIFbIH
TyciHOGyiHEeH OpBIH ajibl JEeTeH KOPBITHIHAbIFAa KeiareH. Ochbl OKUFajgaH KEWiH aFbUIIIBIH TUTIH
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MEHrepyre, SKHIaX peCcypcTapblH OacKapyFa, COKTBIFBICYIABI OOJIbIpMay JKyHelepiHe KoHe
JUCIIETYEp MPOIeaypaIapblHa KaThICTHI 9ye KEHICTITIHAE KayllCI3IiK KaMTaMachl3 €Ty OOMBIHIIIA OH
0ecC YCBIHBIC JKaCaJIbI.

AT75/ B739, Meoan, Huoonesus, 2017 oxc.

2017 xwiaelH 3 TambeBbIHAA Menanra KonraH Boeing 737-900ER ATR 72-500-men
OailranpicTa OOJIFAaH Ke3/1e KaHATKa COKTBIFBICHIII, €Ki YIIIaKKa alTapibIKTai 3usH kentipuial. Teprey
KOPBITBIHBICHI OoiibiHma ATR 72 yIry-KoHY OJIaFblHa €CKepTyJepre KapaMacTaH HIBIKKAH KOHE
JHCTIeTYepiiep COKTHIFbICY OOJFaHBIH TYCIHOETeH, COHBIH cajijapblHaH 0acKa YIIaKTapIblH KOKBIC
TypaJibl Xabapiaranra JeiliH yIIy-KOHY >KOJIaFbl xKaOblTMaraH, Ta3ajgaHOaraH.

Xorapbinarsl OKuFalapJaH aBHalMsl cajachlHIa dye KEHICTIrIHAEe FaHa eMec Xepiae e
KayiNCi3AiKTI KAMTaMachl3 €Tyle TUAIH MEHTepyIiH MaHbI3IbLUIBIFBI 30p €KEHAIrH anFapambI3. Tinui
MEHIepy-OyJl rpaMMaTUKalbIK epexkeNep >KUBIHTBIFbIH, CO3IIK KOPBIH KOHE IBIOBICTApABI aNTy
TocuIepin OuTy FaHa emec. byt ockl OuTiMMeH Oipkarap Jarabuiap MEH KociOu OUTIKTUTIKTIH e3apa
opekerrecyi. Ocpunaiiia, MKAO-HBIH Tinai Oty TamanTapblH OpBIHAAY KOHIHIETT HYCKAYIBIKTHI
naiiiananymeiap — (IMLOEH3WsIAy — OpraHjapblH, oye  KeMeNepiH  MaiJalaHyIIbUIapIIbl,
A’POHABUTALIMAIBIK KbI3MET KOPCETYIl KETKI3YLIIep Al >KOHE TUIIepHl Jaspiay KOHE TeCTiIey
KBI3METTEPiH KOca ajFan/a) TUII OLTy TamanTapbslH THIMII OPBIHAAY YIIiH T TecTiiey OOMbIHIIA
HEFYPIIBIM eKeH-Ter ke HycKayablK KaxeT exkeHiH kepcerTi (ICAO, 2023).

Tinaik TecTiniey kpuTepuiiiepi MeH TecTijieyaiH 03bIK Jic-TICiaaepi

Kazipri yakpiTTa pecMu cepTuduUKaTTayra KOMBLIATHIH HETI3rl TalanTapbl KaMTbUIMaraH
aBUALMSJIBIK TiJ1 OOMBIHIIA TECTiNIEY OarmapiiaManapbl KOHE YITTHIK HEMece aifMaKTHIK JeHTrei e
TecTineyai cepTuduKkaTTay KbI3METTEPiH YChIHATHIH OipHelle yilbiMaap Aa 0ap. ABuaius canacbiHaa
KOJIJIaHyFa apHaJFaH TECT 931pJICyIIUIePIiH HET13r MIHIETI )KOFaphl KayarmKepIIUTiKKe OalIaHbICThI
ic-mapanap, onapAblH OOBEKTHUBTLIINH KamTamachld eTy. TUIAiK TecTiney KOHTEKCTIHAEeT1
OOBEKTHBTUIIK >KapaMJIBUIBIK TICH CCHIMJIUTIKIICH CHITaTTaNaabl. YIIIHIIN HETi3Ti Talan-TeCTTiH
MPAKTUKAJIBIK OOJTYBI.

A. Xapamapuiblk. KapaMmIbUIBIK TECTTIH JAdpekeciMeH aHbIkTanaabl. Ocbl MakcarTa
TECTUIEY/l OTKI3eTiH YHbIMAAp pacTalThIH HAKThl aKMapaTThl YCBIHY YIIIH TECT HOTHIKENEpiH,
MIOHJIEP/IiH aFBUIIIBIH TUTIH MEHI€pY JCHIeliHe KaThICThI TYKBIPBIMAAPHIH )KUHAKTAYBI KAKET.

O. CeniMaunik. CeHIMAUTIK TECT HOTHIKENEPIHIH TYPAaKTBUIBIK JOpEKECIMEH aHBIKTaJaJlbl.
Tinmi MeHrepy TecTTepiH 93ipiey Ke3iHjae oiapibl OaranaynblH OipKarap CTaHIAPTTHI IIapajiaphbl
KOJIJIaHbLIAIbI.

Bip omic-TecTTiH eki HYCKAachlH caibIcThipy. OHBIH IIIIHIE €rep TEeCT CeHiMmal Oosca, eki
TarchlpMa KUBIHTBIFBI OIpJiell KHUBIHABIK TMEH KYPACNITiK JOPEKECIH/Ie CUIMATTAIYybl Kepek.
CenimMauTiKTI OaranaybIH €KIHII JJIICI - O1p TECT HOTHIKEJIEPIH TOMIEH CaJIBICTHIPY.

b. IIpakTuKanbIK A€ pecypcTap apachlHAaFbl COUKECTIK JAdpeKeci TYCIHLIe ], TECTTI d3ipiey
KOHE KaMTaMachl3 €Ty YIIIH KaXeT (KapKbUIBbIK JKOHE JKOHE OChl MIHJETTEp/l JKy3€ere achlpy YIIiH
Kosga 6ap pecypcerap) (Cir 318 AN/180, 2009).

OKy ypaiciHae TecTTep op TYpsIi MaKcaTTap/a KOJJaHBUIbIM, OJIAP/ABIH JIaMy MPOIIECIiHE dcep eTe/l.
Tectrin OipHemie Typi 0ap: AMATHOCTUKAIBIK TECT - KYIITI KOHE OJICI3 JKaKTapblH aHBIKTAY JKOHE
OJIKBIITBIKTAp/IBl Oaranayra apHanraH. KaOeuimay Tecti. OKy Oarmapiamachkl OarbITTapblHA Kapai
CTyACHTTEepAl THicTi neHreinepre Oemy. ITporpecti anbikray Tecti. OKy OapbICBIHAAFBI MPOTPECTi
Oaranayra apHairaH. JKeTiCTIKTep ChIHAFrbl- CTYACHTTEP/IH He YHpPEHTeHIH aHBIKTay. boikamabIK
TECT-KEKe TYJIFalapablH OUTiMAI MeHrepy KaOuieTiH Oaranay YIIIH HeMece j>KaHa JaF/blIapibl
MEHrepy JleHreliH Oaranayra OarbITTaidfaH. TuUIIl MEHrepy TecTi- OenriuieHreH KaOijneTrTepre
KATBICTHI JKaJIbl OaFanay KpUTESPHIIIEPIH KAMTH/IBL.

Celiney >koHE THIHJAAY IaFJbUIAPbIH AaHBIKTAY CHIHAKTAphl TIKEJIEW HEMece »XapThulail TiKeyen
TECTUJIEY apKbUIbI XKYpri3iayl MyMkiH. Ceilney naribUIapblH UTepyre apHajifaH TiKeJlel TecTTep
TECTUIEHYIII MEH CcyX0aTTacymibl eMTHXaH aIyIIbl apachIHAAFbl JKEKe KapbIM-KaThIHACTHI HEMece
Tesie(hOH apKbUIBI CoillIecy i KaMTaMachl3 eTe/ll, 0J1 COHBIMEH KaTap pertep QyHKIUsIapbiH OpbIHAAN
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anazpl. JXKapTbuiail Tikesel TecTisiey Ke31H/1e TECTUIIK bIHTaJIaHABIPY HYCKayapbl HEMece CypaKTaphbl
aNJIbIH-ajia Ka3bUIaJbl, ajl TECT TAlCHIPYIIbUIAP/AbIH >Ka3bUIFaH jKayanTapbl 0acka yakbITTa KOHE
KerOip karnainapaa 6acka xepje O6arananaasl. ARBIPMANIBUIBIKTAPFA KApaMacTaH, TECTUICYIIH eKi
mpoueaypachl Ja, aran aWTKaHJa HaKThl JKargainapaa »oHe jkaz0ajapibl KOJJaHa OTBIPHIIL,
CYOBEKTIHIH Coilsiey KaOlleTiH Tikenel Oaranaipl.

Tikenel TecTiney ke3iHAe CYObEKT €eMTHXaH alylIbIMEH-CYX0aTTacyIbIMeH OalIaHbICaIbl, OJ1
COHJali-aK Oaranaymibl Hemece pedTep Oomysl MymkiH. Tikemel Tectiiey ascbiHma Oerme-Oer
ceiiyiecy MyMKiH. PeliTep apKplIbl HAKThI YaKbIT peXUMIHC TiKeNel OaKplIaHaAbl )KoHe OaraiaHabl
HeMmece KeWiHri Oarajay YIIiH JKa3bUlybl MYMKiH. TecTiieHymiiepre TUILIK TarchlpManapbl
OpBbIHAAYy HYCKayablFbl Oepinenmi. Hyckay eMTHxaH amylibl-oHTIMENeCyIll KOWFaH cypak Hemece
TaKbIPBIIT OOJybl MYMKiH. MpbICajibl, TECTUICHYIIIEH €MTHUXaH allylIbIMEH CcyXOaTTacymbiMeH
HEeMece pOJIiK OWBIHMEH cyx0arracyFa KaTbhICy Cypallybl MYMKiH. Tikenedl TecTiieyniH
apTHIKIIBUIBIKTAPBIHBIH Oipi-TeCT TanchlpManapbl keOiHece TaOUFU KOHE KOMMYHHKATUBTI CHITaTKa
ue, eNUTKeH1 TEeCTUICHYUIIep eMTUXaH alylIbIMEeH cyxOaTTacyllbIMEH >keke ceiieceni. Tarbl Oip
apPTHIKIIBLIBIFBI TEOPHSUIBIK TYPFBIIaH MEKTEYCi3 OpHATY MYMKIH/IT1, BIHTATaHIBIPY CYPaKTaPBIHBIH
CaHbl, OUTKEH1 9p TECT epeKIIIe )KaFaai/ia eMTHXaH alyllbl MEH TECTUICHYII apachIHIaFbl OaiIaHbIC
O0JIBIN TaObLIAIBI.

ABHAIMA CAJACBIHAAFBI TIJIAIK TECTiJIeYliH epeKimeaikTepi

ABHaIus calaChlH/IA TII1 KB MEHTePY/Il TeCTUICY/IIH YIriai ToxipudecineH 6backa UKAO-
HBIH TEKCepyre KOMbIIAThIH TalalTapbIMEH aHbIKTaNIFaH OipKarap Heris3ri mekTeyaepi 6ap.

a) TeCTTIH HET13Ti MaKCaThl,

0) TecT Ma3MyHbI, aram aWTKaHJIa TeCTUIeyderi CTaHAapTThl (Pa3eosoOru3MHIH peodi
TYPFBICBIHAH aBUALMSUIBIK TiJ/II MEHTEpYTE;

0) TecT TarchpMalaphl;

B) TUI1 MEHTepYyAiH 6 KociOM eHreifiHe COMKECTIriH TecTiiey .

NKAO-HBIH TiNAI MEHrepy TalanTapblHa 0acThl Hazap CeWsey oHe TYCIHY JaFabLiapibl
TEKCepyTe aylapblUIaibl.

Paguotenedon OaiiaHbICBIH JKYpri3y TeK CTaHIApTThl (pa3eosoru3MAepil KOJIJaHyMEH
mekTenMenl. dpazeosiorus-0ysl KypacThIpbUIFaH €3 TIPKECTEPIHIH CTEPEOTHNTIK MKUBIHTBIFBI,
aBUAIUSUTBIK KOHTEKCTE HAKTHI KoHE Oip MaFbIHAJBI TYCIHIIpMeECi 0ap HaKThI CO3IEP.

KopslTa kene, aBuaius canacel eliMi3e o3 JaMybIH/a )KaHa CEpIliH ajlFaH cajanapAblH Oipi
KOHE aBHAIMSUIBIK OaFbITTa O171iM Oepy/e KeTIIpyAl Tajlal eTeTiH cypakTap i1 e Koll. A3aMaTThIK
aBuaIus canacbiHaa 0acekere KaOuIeTTi OipHele TUII epKiH MEHI'€preH MaMaH Jaspiayaa KOMbUIFaH
MakcaTKa KeTy VIIIH ofaH OipHelle KociOu TamanTtap KOWBUIAAI KOHE CTYACHTTEpiH OOWbIHAA
KociOM  KY3IPeTTUIIKIIEH KaTap MOJCHHETAapalblK KOMMYHUKATHUBTI KY31pETTUIIKTI, TUIIIK
KY31peTTUIIKTI JIe AaMBITYbIH OpHBI epekie. TUTAIK Ky3ipeTTilik — Oenrini Oip Tifal sKoHe TUIIIK
Kypajaapasl THIMII KoigaHa Oury. Tk Ky3ipeTTUTiK coiyiey MKeMIIIIT], ThIHAAy, alTy CHUSIKThI
0acka Ja TepT KOChIMIIIA JaFAbUIAPIbl KAMTH/IBL:

A) nexcukaiblK (ce3aep, TYPaKThl CO3 TipKecTepi);

©O) rpaMMaTuKalbIK (CHHTaKCHC KoHE MOP(OIOTHs);

b) cemanTHKaNBIK (CO3MEPAIH KOHE CO3 TIPKECTEPIHIH CEMAHTHKAJBIK OaJIaHBICTAPHI);

B) ¢dononorusnbik (apiObicTap, OybIH KYpPBUIBIMBL, €KITiH *koHe puTM) ([[xanneiicoBa JXK.M.,
2021).

Xorapbinarsl JaFApUTapABl  KAJBIITACTBIPY VIIIH AaFBUINIBIH TUTIH OKBITYABIH HETI3Ti
MPUHLMIITEPIH KapacTblpy KaxeT. TuIal OKy-epecek anaMIapIblH €pKIMEH JKY3€re achblpbUIaThIH
aHATUTUKANBIK ypaic. On o3 Ke3eriHjae KEHUIIEH KypJenire Kapail OarbITTanFaH ic-opeKeTTepi
KaMTUBl JKOHE OacThl MakcaT TUIIl yipeHyre OarbITTanaabl. TUIMIK KyY31pEeTTUIIKTIH Kenoip
ANIEMEHTTEPl, MBbICAJbl, CO3/IK KOpAbl YIFalTy, I'paMMAaTHKaJIbIK epexenepil Naijianana aiy
Kabimerrepi JaMuIbI.

108



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBIChI Ne2(29)2023

Maiinananbliaran daedueTTep

1. Annex 10 to the Convention on International Civil Aviation. (2001). Aeronautical
Telecommunications. In Communication Procedures including those with PANS status: Vol. II (9—
1166.).

2. Cir 318 AN/180. (2009). Language Testing Criteria for Global Harmonization. International
Civil Aviation Organization.

3. Doc 9835 AN/453. (2011). PykoBoactBo mo BHeapenuto TpeboBanuiit UKAO k BraaeHuio
si3IKoM. In MexayHapoiHas opranu3anus rpaxaanckoit apuaruu (71-7860.).

4. ICAO. (2023, April 23). Language proficiency. Https://Www.Icao.Int/Safety/OPS/OPS-
Section/Pages/Language-Proficency.Aspx.

5. IxanneiicoBa XK.M. (2021). ABuanusuiblK aFbUIIIBIH TUTIH OKBITYIA CTYISHTTEPIIH TUTIIK
OlmiMiH apTTHIpyZa KOJAaHBLUIATHIH O3BIK omic-Taciimep. International Scientific Journal «Global
Science And Innovations 2021: Central I1I», 41-4560.

References

1. Annex 10 to the Convention on International Civil Aviation. (2001). Aeronautical
Telecommunications. In Communication Procedures including those with PANS status: Vol. Il (9—
11bb.).

2. Cir 318 AN/180. (2009). Language Testing Criteria for Global Harmonization. International
Civil Aviation Organization.

3. Doc 9835 AN/453. (2011). Rykovodstvo po vnedrenuy trebovanu IKAO k vladenuy
1azykom. In Mejdynarodnaia organizatsiia grajdanskor aviatsu (71-78bb.).

4. ICAO. (2023, April 23). Language proficiency. Https://Www.lIcao.Int/Safety/OPS/OPS-
Section/Pages/Language-Proficency.Aspx.

5. Djanpeisova J.M. (2021). Awviatsualyq agylshyn tilin oqytyda stydentterdin tildik bilimin
arttyryda qoldanylatyn ozyq Aadis-tasilder. International Scientific Journal «Global Science and
Innovations 2021: Central III», 41-45bb.

Marepuan 12.04.2023 x. 6acnara TYCTI.

109



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBIChI Ne2(29)2023

DOI 10.53364/24138614_2023 29 2 110
DOK 821.512.122.0: 94

Bbarbip6aeBa ML.A.
A3zamatThIK aBUanus akaaeMHACHl, AJIMaTHI K., KP.

E-mail: meru777@inbox.ru

KA3AKCTAH PECIIYBJIMKACBIHBIH MEMJUIEKETTIK POMI3JIEPI MEH CAK
MOJIEHUETI APACBIHJAAT'BI TAPUXHW CABAKTACTDBIK

NCTOPHYECKAS IPEEMCTBEHHOCTDb MEXAY I'OCYJAPCTBEHHBIMUA
CHAMBOJIAMH PECITYBJIMKH KA3AXCTAH Y CAKCOM KYJIbTYPOMI

HISTORICAL CONTINUITY BETWEEN THE STATE SYMBOLS OF THE
REPUBLIC OF KAZAKHSTAN AND SAXON CULTURE

AnaaTna. ATalMbIIl Makaiaaa Kas3ipri TaHmarsl KOJITaHbICTarel KazakcTaH pecrmyOimKachl
MEMJIEKETTIK PaMi3iepi MEH CaKk MOJCHUETIHIH apachlHIaFbl TAPUXU-MO/ICHU OaillaHbIC Typajbl CO3
Kosranmanel. CeMaHTHKa, TepaibJuKa 3aHIbUIBIKTAPhIHA CYWEHE OTBIPBI IKAcallFaH TapuXu
CaJIBICTBIPMAJIBI TaNAay Jecek Te Oonaabl. COHBIMEH KaTap, €1 TApUXbIHBIH, MOJICHUETIHIH TEpPEeHIe
KATKAHBI, aH CTHJI OJIEMJIK OPKEHUETTE O3IHIIK OPHBIH OWBIN TYPBIN AJFaHBl OAPJIBIFBIMBI3FA
Oenrii.

Tyiin ce3nep: MeMieKkeTTiK pomi3, TepayibInKa, KOMIIO3UIUS, aH CTWJI, KOJOPHUT, TaHOa,
CUMBOJI, CTpaTErHsl.

AHHoOTauusi. B 97Ol cratbe pacckasbpiBaeTcsi 00 HMCTOPUKO-KYJIBTYPHOM CBSI3U MEXKIY
JEHCTBYIOIMMHU TOCYJapCTBEHHBIMU cUMBOJamMu PecnyOnuku KazaxcTaH M cakckod KyJabTypou.
Ero MOXHO Ha3BaTb HCTOPUYECKUM CpPAaBHUTEIIBHBIM aHAJIU30M, OCHOBAHHBIM Ha 3aKOHaX
CEMaHTUKH, repayibauku. Kpome TOro, Bceé Mbl 3HAa€M, YTO HCTOPHUS M KYyJbTypa CTPAaHbl UMEIOT
r71yOOKHe KOPHU M YTO 3BEPUHHBINA CTUIIb 3aHSJI CBOE MECTO B MUPOBOW IIUBHIIM3ALIUH.

Kuarwuessble cioBa: ['ocyaapcTBEHHbIN CUMBOJ, F€paibIuKa, KOMIIO3UIMS, 3BEPUHHBINA CTUJIb,
3HaK, CUMBOJI, CTpaTErusl.

Annotation. This article tells about the historical and cultural connection between the current
state symbols of the Republic of Kazakhstan and the Saka culture. It can be called a historical
comparative analysis based on the laws of semantics and heraldry. In addition, we all know that the
history and culture of the country have deep roots and that the animal style has taken its place in
world civilization.

Keywords: State symbol, heraldry, composition, animal style, sign, symbol, strategy.

MeMIIeKeTTIK paMi3iep — €71 TOYeJNCI3/Airi MeH OIpJiriHiH, ereéMeH/IIK MeH OWIIKTIH OlpTyTac
alrarbl.

Kasipri 3amanfbl poMi3liep/liH HETi3l, TaMbIpbl TEPEHJE >KaTKaHbl YJITTHIK TapUXbIMbI3/IaH
Oenrini. Pomizaep Herisi cak MoIeHUETIHEH OacTay aliblll, yprakTaH ypHakka Oepulin Kene KaTKaH
Oabanap amaHaTHI.

TyBIMBI3/IbIH MEMIIEKETTIK POMi3 peTiH/Ie KAJIBINTACYhl €XKEJ/IeH Kelle KaTKaH Tapuxu Ypaic.
ATFammkel Ty yCTaraH agamaapibiH OeiiHenepi KaszakcTtan TeppUTOpHSCHIHAH TaOBUIFAaH TaHOABI
Tactapa OeifiHeneHreH. by XanbIKThIH epKIHAIKTI Mip TYTKaH, OMiK PyXbIHBIH KOpiHiCi.
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MeMmIeKeTTIK TYIbIH HETi3ri 3JIeMEeHTTEpiHiH Oipi OHBIH TYCi. ¥JTTBIK TYC HEH KOJOPUT
TyciHiri on 6ap. Tymarbl Tyc opOip XaJbIKTBIH TaHBIMJBIK KO3KapachblHaH, PyXaHU MOJICHHCTIHEH
xabap OepeTiH JOHEKep CUSKTHI.

Bi3aiH TyBIMBI3IBIH TYC1 — allIbIK KOK TYC. byl Kok meH »xepaiH Oip:iri, yHiaeciMauIir peTinae
KaObu1naHanbl. COHBIMEH KaTap, TYAarbl KOK JKOHE alThIH TYCTEpAiH OOyl acmaH MeH KYHII
yiecTipce, TypKiUIepaiH KyabTi - Kok ToHIpiHIH CHMBOJIBI PETIH/IE A€ TYCIHAIpyre 00Jabl.

Kyn — emip MeH sHeprusi kesi. I'epanmpauka 3aHbl OoibIHIIA KYH OeliHeci — OailNIBIKTHIH,
OepeKeH1H HBIAHbIL. 3ep cajla KapalThIH 00JICaK, Ty/arbl KYHHIH IIyarbl - OumaiabiH GopmMackiHa
YKcai b1, OyI1 IeTeHiHi3 Oepeke MeH 0aKThIH, OAMIBIKTHIH, MOJIIIBUIBIKTBHIH O€MTici.

Tyaarpl KbIpan OeiiHeci € Ke3JICHCOKTBIK €MeC, Ka3aK XajKbl YIIiH OyJI — epKiHIIKTIH,
OOCTaHBIKTBIH, KapKbIH OoJjamakTheiH Oenrici. Keipan OeifHeci exenri cak MOJCHHUETIHAE e KUl
ke3neceni. TacMora MoICHUETIHEH Mapall MYHi31HEH JKacajFaH KplpaHFa yKcac OeliHenep TaObUIFaH.
Cak mMo/ieHHeTIH/IEe Aajia KbIpaHbl OeNriti Oip pyIbIH HEMece TallaHbIH ToTeMi peTiHae OosraH. [1,
84-85 06. |

TysIMBI3Fa epekiiernik Oepin TYpFaH Tarbl Oip AJIEMEHT Ol — YITTHIK Oro-epHek «Komikap
MY#I3aiH» 601ybl. MYHBIH CUMBOJIMKAJIBIK MaFbIHACKI TEPEHIE KaThlp. bipiHumigeH, yiITThIK of0-
epHeK OoyiMaca, KYH MEH KbIpaH FaHa Kanajabl, Ka3akcTan TyblH Oacka TynapjaH Oellin Kapay
KublHAay Oonazpl. EkiHINigeH, YITTHIK O KojiJaHOalbl eHepIiH KeTiCTiri. MamaHmapIbiH
ANTYBIHIIIA QJIEM MEH CYJTYJBIKTBIH 3CTETUKAIBIK KAHOHBI OCHI YJITTHIK OPHAMEHTTE KOPiHIC Taba bl
¥ATTHIK OI0-6PHEK TYBIMBI3Fa YATTHIK KosnopuT Oepin Typ. Cak 3amaHbiHaH Oepi Kene >KaTKaH
CTHJIICTIK OpHAMEHTTEp ECKepTKimTep MeH TaHOanapna OeiiHenenreH. XankpiMbi3 2001eH actam
OI0-6pHEK TYpiH Facelpiap Ooibl OYTiHrI KYyHre S>KeTKi3im otelp. byn Oosnca yprakrap
ca0aKTaCTHIFBIHBIH, TAPUXH YHACCTIKTIH JOJICII.

I''H. IToranma XX raceipablH OackiHaa Oblmaii nen >ka3raH enmi: «Kaszaxckuii opHamMeHT
MIPOHHUKAET BO BCE MIEIH JOMAITHEH 00CTaHOBKH, B IOPTE... HET HU OJTHOTO KJIOKA BOMJIOKA, HU OJTHOTO
KyCOUKa KOXXHM, HU OJHOTO BEpUKa JEPEBSHHON IMOBEPXHOCTH 0e3 opHameHTa. Jlaxke Boilloku,
MTOKPBIBAIOIIIME CBOJI IOPTHI, HECYT Ha cebe opHaMeHT. ['eHuil Tpy10/11001MBOM Ka3alllky MpeBpaTUiIn
IOPTY B KAPTHHHYIO rajepero, TOYHee CKa3aTh, B BHICTABKY OpHAMEHTOBY [2, 3776.]

Kazipri Tagma kapamaiipiM OeiiHesepre, FBUIBIMA HETI3/I€ CaK TaHOaJlapbhblHA CEMaHTHKAJIBIK
Tanjgay skacay MaHbI3[bl. Exxenri Tan6a MOTHBTEpi Ka3ipri enTtaHOaMbl3a Ke3jecedi. AnFanl per
«ran6a» TyciHiri Typik kara"ateiHaa 551-630 xok. xonmansuiabl. Maxmyn KamrapuasiH aldTybl
OoiibIHIIa, «TaHOa» OyJ1 MeMJIeKeT OMIIeYIIIEpiHiH epeKIie Oenriiepi. ATan alTapibIK KaiT pyJIbIK
TaHOaIap Ka3zak XalKbIHIa OYT1HT1 KYHJIE JIe CaKTaJIFaH.

EnranOagarel map Topi3ec T€OMETPHsUIBIK (Urypa — eXenri KellNeHAUIepAe epeKiie
KYHJIBUTBIKKA M€ OOJIFaH.

Hlanpipak — enTaHOAMBI3IBIH HETI3r 3JE€MEHTi, OTOACBUIBIK OepeKe-OipiIiKTIH CHMBOJIBI.
Kazakra «lllanpiparbiH OUiK, KepereH KeH, OocaraH Oepik OOJICHIHY» - JIETeH JKaKChl TUIEK co3 Oap.
by maHbIpakThIH Ka3akK XalKbl YIIIH KYHIBUIBIFBIHBIH JKOFaphl eKeHIriHiH cumnatel. [laHsipak
esTaH0aMbI3/IbIH 0acThl AJIEMEHTTEPIHIH O1pi.

Enran6a KOMMO3WIUSCBIHIAFBI Keleci 0acThl dJeMEHTTep — (PaHTACTUKANBIK TyJIapiap.
Iepanbavka TUTIMEH alTKaH[a TYJNap — apbICTaHHBIH ail0aThl, ipi KapaHbIH MBIKTBUIBIFBI MEH
KYIITUIITIH, TYJKIHIH aKbUIIBUTBIFEI MEH alJIaKepIIiriH, )KOFaphl KbUTIAM/IBIK MTeH eNTLUTIKTI O0ibIHA
CIHIpreH >kaHyap.

ApXeoNoTUsITBIK Ka30anap HOTHKECIH/IE Ta0bIIIFaH «ANTHIH aiamM», «AITHIH AUAJEMay dJIeM
FaJIBIMAAPBIH TaHKAIIBIPFaH meneBp. Cak eHepiHe TyIap TaKbIPBIObI oTe KeH TaparaH. Entanbana
OeifHeNIeHTeH KaHATThI Tyimnapiap — Ecik KopraHbIHaH TaObUTFaH alThIH aaMHBIH 0ac KHIMiHJE /e
Oeiinenenren. Kermen epKeHHET MOJIEHUETIHAE KbUIKbl MalbIHBIH MopTedeci »KOoFapbl €KeHl
OopiMisre OenTifi.

TynmapmapaslH anThlH KaHATTapbIHIA Aa OumaiasiH GopManapsl Ke3zecedl. byn nereniniz
KOFapblJla aTajblll OTKEHJeH, Oepeke MeH KyTThIH Oenrici. TynmapnaeiH OacbiHaarbsl 7 OenriHiH
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MarbIHACKI — OJ1 MIeXKIpere, TeKKe AereH KypMeTTiH Oenrici. Kazakra: « XKeti aTachliH OUITeH ep KeTi
KYPTTBHIH KaMbIH Xep», «JKeTi aracklH OLIMEreH »eTeci3» JereH Hakbul cesnep O6ap. CoHbIMeH
Kartap, Ka3ak XaJIKbl YIIiH 7 CaHbl KHEJi OOJBIT ecenTeeIi.

Enran6anarel TycTep raMmachbiHa Hazap ayJapaThiH 0OJICaK, aJThIH TyCc — OoJialiakka JAereH
YMITTIH aIIbIKTBIFBI, KaPKBIHABIFBL. AJl alIbIK KOK TYC - OCHOITHIUNKTIH, YITapalblK KENiCIMHIH,
TBIHBIII 3aMaHHBIH Oenrici. By TycTepi ae exenri cakrap KojeHepiHe medep naiigaiana OiareH.

Atanran OeiiHenepaeH 0eseK, cak MOJICHHETIHIE KaHATThl OapbICThIH Ja OelHeci xui
ke3necedi. Jlom ockl cak MOACHHMETIHICTT KaHATThl OapbIC, TYHFBII TPe3uaeHTIMI3, 1997 KbLibl
XaJIbIKKA XKoJaaraH skonnaybiaaa «Kaszakcran - 2030» Herisri cumBoiFa aiiHanFaH. [3, 2400. ]

Ecik xopranplHga TaOBUIFAaH TayJaH YMTBUIBIIT TYpPFaH TICTI Kap OapbIchl OipTyTac
OipereittikTiH, KahapMaHIBIKTHIH KOMIIO3HUIIHSICHI.

«Kazakcran - 2030» crpaTerusuiblk OaraapiaMachiHAaFbl OapBICTHIH OCHHENEeHYI TEriH eMec.
On-Toyenci3AIKTiH, aKbUIABIH, OATBIPIBIKTBIH, TEKTUTIKTIH CHMBOJBI periHne. COHBIMEH Karap,
Ka3aKCTaHABIK OapbiCKa TOH TaFbl Oip CHUIAT — MIBIFBICTHIK JaHANBIK TEH CaObIPIbUIBIK,
IIBIIaM/IBLUIBIK, OATBICTBIK 9CEM/IIK.

Cak MofieHHeTi MEH TaFbl O1p TapUXH ca0aKTACTBHIKTBIH Josiesi — AIMAThl KalachbIHBIH OPTAJIbIK
alaHpiHAa TypraH «Toyenci3mik MOHYMEHTI», Y3bIHABIFBI 34 METpJIiK KOMIIO3MIIHS, KaHATTHI
OapbICThI OacKapblll TYpFaH «AJTBIH ajaM» OCHHECIMEH asKTalblll TYp. by nereHiHi3, Kazak
KEPIHJETT MEMJICKETTIK OVIIIKTIH HBIIIAHBI.

Toyenci3fik uaeangapblHbIH Tarbl Oip cabaKTacThIK CHUMBOJIApPHI pelbeTiK MycCiHAepae
OeliHesIeHT eH:

Kupnig ockepiH xeHreH cak naTmainbiMbl ToMupuc

On-hapadbu men Tapuxiisl M. X. Jlymatu

Kazak xaHbpIFbIHBIH HeT131H Kanayuisiuiap XKoniOek nex Kepeit

1723 b1 «Axradan myObIpeIHIBI AJTKAKeI cyJlaMay JKbUIIAPHI.

AObInail XxaHHBIH KajdMak HOSHHBIH [1lapbITel )keHreH Kesi.

®.M. Jlocroesckuit, 1. Yonuxanos, T. IlleBuenko — Peceit men Kas3akcTaHHBIH KapbIM-
KAaTbIHACTAPBIHBIH CUMBOJIBI PETIH/IE

Kenecapsr xanubig yiisl Cyntan CafbIKThIH OeHHENeHYl, YIT-a3aTThIK KO3FaIBICThIH OelNricl
peTiHzae

Kanmait cranmuuaik penpeccus 1937-1938x0k. Onuxan bekeiixanos, A, baitypcsiHoB, M.
Kymabaes xone 1941-1945 xox. ¥abl Otan corbichl [landunos, b. Mowmblyisl

1986 >xputrsl JKelITOKCaH OKUFACHI

Toyenci3aikTiH xapusiaanysl, TyYHFbII npe3uaeHT H.HazapOaeBToIH anT Oepy coTi

XanblK kazymbicel O0abkomin HypmeiticoB Toyenci3gik MOHYMEHTI KOMIO3UIMSCBHIHA
MbIHaHJall Oara OepreH: «[nmaBHas TuIomagsr ANMaThl YBEHYAllach BEJIMYECTBEHHBIM CHMBOJIOM
HallMOHAJIBHOW CBOOOJBI M HE3aBUCHMOCTH, & Ha YCTPEMJICHHOW BBBICH TPAaHUTHOM CTelle, Ha
OpJIMHOM BBICOTE BO3HECS MOJIOJION BUTA3b, Y HOI' KOTOPOT'O HECETCS BCKayb HEKOTJa T'PO3HBIN, a
HbIHE TIOKOPHBIN U MOCIYIIHBIN, KpbUIaThlil Mugpudeckuii 6apc. He kaxkercst Ham pa3Be B 3TOT MUT,
YTO JIyX HAIIUX MPEIKOB SIBIICSA M3 TTyOMHBI BEKOB, HE MHAYE KaK B OOJIMKE 30JI0TOTO YEIOBEKa —
BHTSI35, KaK ObI TIpeABEIIas eMy IPsAYyIIyIo Cyb0y Halero Hapoaa.... » [4, 600. |

Korapeina aranran OeitHe MeMJIeKeT OaCIIBICHIHBIH IITAHAAPTHIHIA 12 OcifHeneHTeH. AcTaHa
KanaceiHAarel «bolitepex» (emMip arambl), «beibiTurmik neH kemicim capaiib»y (Hopman doctep),
«MOHTUITIK e» apXUTEKTYPaJbIK — MYCIHIIK KOMIUIEKCIHJIET1 HET13T1 uaesap CKuQ-cak 3aMaHbIHAH
KeJIe )KaTKaH TapUXHU Ca0AKTACTHIK.

CamyphIK KYChl — Ka3aK XaJIKbIHJIAFbl Fachlpiap OOWbl aHCaraH TOYENCI3JIKTIH Tarbl Oip
CHUMBOJTBI PETiH/Ie- )KapKbIH OOJTaNIaK MeH KeMeT JaMy/IbIH UcalTbl.

Opranbik A3us meH CiOip sxepiHjie TaObUIFaH €XeNri caMyphIK KYCBHIHBIH OeiiHenepi Tek cak
MOJIeHHEeTIHEe ToH. [5,76-7760.] Cak mebepiepi camypbIK KYCTHIH OacblHAa YIKEH KYJIaK, Tay
apKapbIHBIH, MapaJAbIH MYHi3iH mebep yinectipe 6inren. MyHail aH MeH KYCTBIH KOCBIH/IbICBIHAH
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IIBIKKAH MUGOIOTUSIIBIK 00pasap at o03ennepinae, KuiM-kemekre keaeceni. Onapra TOH cHIat
QITBHIH MEH KOJIaJaH jKacaliFaH JKOHE KaHATThl HeMece OYKip OOJIbIN KeeTi.

«Kazak eni» MOHYMEHTI — TapUXH TaMbIPbl TEPEHJIC KATKaH, OOCTAH/IBIK MECH JaHAIBIKTHIH,
€PJIIKTIH CHMBOJIBI.

«baiiTepexy» exenTi KemIeHIUIepAiH KOCMOTOHUSIIBIK dJieMi. OMip aralibl SMIOCTHIK KBIPJIap
MEH aHbI3 epTeriiepe e ke3aeceni. Aram aitcak, «Ep TecTik» mibrapMachl.

KoppiTa kenrenme, Ka3ak jkepl Cak 3aMaHBIHAH KeJle JKaTKaH YJIKEH TapuXu MYpaHbIH
Myparepi. bapiblk croxkeTTep MeH oOpasjap: Jajga apkKapbl, (aHTAaCTHKAJIBIK TYJIIapiap, TpugoH-
CaMYpBIK KycTap, Kap 0apbicTaphl, 09TEpeK cak MIeOepiIepiH pyXTaHABIPHIT, KAHATTAH IBIP/IbI XKOHE
tayenciz Kazakcran Tapuxbl MEH MOJICHUETIH/IC YIITACKII, YITTHIK KYH/IBUIBIFBIMBI3Fa aiHAJIbI.
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A3aMaTTBIK aBHAIMS aKaJleMHsICHIHBIH JKapIbichD) KYPHAJIBIHBIH
aBTOpJIapbiHa apHajiraH Epexenep

Maxkananaposl oaiivinoazan Kezoe pedaKuus HcapusilaHviMea Oepemin mamepuanoapovl pacimoeyoe
memenOe KeamipinzeH epejiceiep MeH maianmaposl 6acuibliblKKaA anyobl CYpamosl.

1. XapusulanbIM VIIIH YCHIHBUIATBIH Makanajap >kaHa, OypblH Oacka Oacma >kKoHE 3JIEKTPOHIBIK
OaceUIBIMIApHIHAA KapusulaHOaraH 6oty Kepek. MakagaHBIH Ma3MYHBI TEMAaTHKAIBIK OaFbIT JKOHE JKYPHAIIBIH
FBUIBIMU JEHTeHiHe, alKbpIHIAFaH KaHAIBIK TAHBITYIIB! OOJBIN, aBHALUS CaJaChIHBIH FHUIBIMH KBI3METKEpIIEpi,
OKBITYIIBLIAPHl MEH MaMaHIapBIHBIH MYyHelepiHe coiikec 00y Kepek. Makamamap Kaszak, OpbIC, arbUIIIBIH
TiJAEpiHAe KapysIaHaIbL.

2. MakanaHbIH KeJieMi: JOKTOpJap MEeH FhUIBIM KaHmunattapbl, Phd nokropnaps! yinin — A-4 kenemueri 10
OerreH (5 MBIH ce3); JOKTOpPAHTTAp, MarkuCTpaHTTap yIIiH — A-4 xenemjeri 7 6eTTeH (3 MbIH Co3); OKBITYLIbLIAD,
FaJIbIMJap MEH NpaKTUKTep YIIiH A4 kenemueri 7 6eTke AeiiH, jxac FalbIMAap MEH CTyJEHTTep YIIiH A4 keaeMaeri
7 Getke geiiiH 6omysl Kepek. Matepuan Oip nHTepBai apaibikTa 14 exmemuain WORD MoTiH penakTopeiMeH, Times
New Roman kapiOiH KOJIaHbII, TepiireH 60y kepek. Kecrenep, tuarpammarnap, CypeTTep *oHe e3re rpaduKkanbk
MaTepuainap ak-kapa Hyckaga WORD (2003 xburFbl HycKagaH ecki Oonmmaybl Kepek) MOTIHIIK pelaaKTOPAbIH
KypalgapbiMeH OpBIHIAFAaH, HeMece BEKTOPJIBIK ka3y-cb3ydblH (Adobe Illustrator, Corel Draw)
OarmapiaManapblHa JKOHE MIHACTTI TYplle 3JCKTPOHABIK pPEAaKIMsUIay MYMKIHAIr 0oy kepek. ['padukaiibik
MaTepHaIIapblH JKoHE KecTelep/iH MOTIHHIH IINHAE cuITeMelnepi, peTTIK caHbl YKoHE aTaybl 0Ooly Kepek. Op
KECTEHIH acThIHAa MIHICTTI TypJe Jepekkesre ciareme xacanansl. Gopmynanap Mach Type GarmapiamachiHIa
Hemece MC Office kochIMITIaChIHA TEpiiei )koHe MaKalia OOWBI Oip CTHIIBIII YCTAHAIBI.

3. Maxkananbly OachiHIa JKoFapeima coi xakra OO0XK KikTerim HHAEKCI, OOBEKTIHIH CaHIBIK
unentudukaropsl (arputmn. digital object identifier, kpick. DOI), xkepcetineni. bynan opi 6eTTiH opTaceiHAa Oac
opinTepMeH (kel0eyMeH) - HHUIHaIAap (aThl, OKECiHIH aThl HEMece ©31HIH, 9KeCiHiH, (aMWIHACHIHBIH OipiHIIi
opinTepi) >kKoHE aBTOPIAPAbIH (aMUIUSIIAPh, J1aya3bIMbl, TOPEKEC], COJlaH KeHiH OpTachlHAA Killll opinTepMeH -
JKYMBIC OpBIHIAIFAH YHBIMHBIH (YHBIMIAPIBIH) aTaybl, JKOHE Kalachl, TOMEHJE A9 Coyiaii oprachiHma 0Oac
opinTepMeH (Kapaiay KapilieH) — MaKajJaHbIH aTaybl.

4. Anpatia >KYMBICTBIH MaKCaTbhIH, 9JIiCi HeMece KYMBICTHI JKacay METOOIOTHACHIH, KbICKa HOTHXKeIEp/Ii,
HOTIKEJIepAl KOJaHy asiChlH, KOPBITBIHABUIAPHIH aliKbIHAAY KepeK. AHAATIIaHbIH KeseMi 1/3 6eTTeH keM O0oaMaysbl
KepeK. AHJaTaiap MiHICTTI TypJie Ka3ak, OpbIC )KOHE aFbUIIIBIH TUTAepAe 00Tyhl THiC. AHIATIagaH KeWiH KiIT
ce3Jiep aHaTIa TUTIHIE Killli 9piNTepMEeH, YTip apKbUIbI 5 cO3/IeH KeM 00JIMaybl Kepek.

5. Maxkana MoTiHIHIH Tapayigapsl MiHAETTI Typae cra"gaprrainrad "Kipicme", "Herisri 6esim",
"KopBIThIHABUIAD KOHE ¥YCBIHBICTAp" arayjapblH KOJJIaHY apKbUIbI KYPBUIBIMIATYBl Kepek. Kaxker OosraH
JKaFmaiia TapayaslH KOCBIMINA apHAYJIbl aTaylapbl KOChUTA B

6. MaxkananpiH coHbHIa «[laiiananpuFan JepeKKe3nepaid Ti3imi» kentipiieai (5 kem emec). MariHzeri
ciTeMernep - MapIibl JKaKImaaapbiHaa. Jlepekkesaep MoTiH e IoiieKco3 aly TopTiOiHae kepcerineni. MaTtiHae oneOneTTiH
Ti30eciHeH OapIIbIK JepeKkesaepre curremenep 0oyl kepek. [lafinananpurran aepekkesnep Tizdec "brdmmorpadusuibk
xaz0a" MEMCT 7.1-2003 coiikec pacimzeneni.

7. Makainara xeke Qaiiiga aBTopiap Typaibl: CypeT )KoHe aKnapiap, MakallaHbIH aTaybl, (JaMIITUSICHI, aThl
JKOHE OKECiHIH aThl (Ka3aK, OpBIC, aFbUIIIBIH TITAEpIE), FEUIBIMU IOPEKeci JKOHE aTarbl, )KYMBIC OPHBIHBIH —
YHBIMHBIH MEKCH)KABI TOJIBIK aTaybl, (MHICKCI Koca OepiireH), Jlaya3bIMbl, KOHTAKTUII Tele(OHBI, JIEKTPOHIBIK
MOIITaHBIH MeKeHXalbl Koca Oepinemi. Kepcerinren TamanTtapra cail KeIMEHTIH Koibkazbaiap, pelakiusMeH
KapacThIpbUIMaiIbI J)KoHEe KalTapelIMai sl Makaiia KaObuTIaHOaFaH yKaFaaina, peaakins KaubIpyIblH cedenrtepi
OOMBIHIIIA MIKIpTAIACTAPABI KYPriz0ey KYKbIFbIH ©31H/IC CAKTaHIbI.

8. Kepcerinren TananTtapra coiikec KeJIMEHTIH Koypka30anap/ sl peJakiys KapaMai sl xoHe KaiiTapMaiiibl.
Erep makana kaObuman6aca, pegakuus 6ac TapTy cedentepi OOMBIHINA MiKipTaNac KYpriz0ey KYKbIFBIH CaKTaHIb.

9. KaOwuimanran Makananap aHTHIUIATHATTHIK capanTaydaH, FEUTBIME XOHE 910U pelaKusiayiaH oTeIi.
PenaknusianraH Makaiia aBTOpFa JKOHJEYre KoHe OypbllTama Korora xibepisemi. YKas3pim OiTipreH MakaiaHbI
penaknmsFa xKidepy Kepek.

10. Makanainap BIEKTPOHIBI JKoHE Oacma HYCKalapbIHaa - MOIITAJIBIK KIOepiTiM,
MbiHa e-mail-mepre: almamakeeva@mail.ru Hemece MbIHA MeKeHXkaitra: AnMmaTel K., 3akapmarckas - 44 yif,
AsamatTheIK aBHaIns akageMuscel, 202 ka0.

11.MakanaHbIH Ma3MYHBIHA aBTOD JKayarlThl.
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IIpaBuna nis aBTOpoB
JKypHaia «BecTHHK AkaJeMHH rpakIaHCKON aBHaALN»

Ilpu noozomoexke cmameii pedakyus npocum pPyKOGOOCHIBO6AMbCA HPUBCOCHHBIMU HUJICE
npasunamu u mMpeodoCAHUAMU K OQOPMIEHUI0 MAMeEPUANos, NPEOCMABNACMbIX 0714 HYOIUKAUUU 6
JHcypuane:

1. Ilpennaraemele i MyOJUKALMK CTaThU JOJDKHBI OBITH HOBBIMH, HE OITyOJIMKOBaHHBIMU PaHEe B
TOM K€ BHJIE B IPYTUX [IEUYATHBIX U 3JIEKTPOHHBIX M3MaHusAX. CopepikaHue CTaTbu JIOJIKHO COOTBETCTBOBATh
TEMAaTUYECKUM HAIIPaBJICHUSAIM M HAyYHOMY YPOBHIO JXKypHaja, oOnajaTh OIpPEIENCHHOM HOBHM3HOM U
MIPEICTABIIATh MHTEPEC AJSl HAaydHBIX PaOOTHUKOB, IpeNojaBaTesiei, CHEIHMAINCTOB B O0NACTH aBUALWH.
Crarbu MyONMHMKYIOTCS Ha Ka3aXCKOM, PYCCKOM, aHTJIMHCKOM SI3bIKaXx.

2. Pasmep craThi He JOJDKEH MPEBBIIIATH: sl TOKTOPOB M KaHAUIATOB HayKH, JokTopoB Phd 1o 10 ctp.
(opmara A4; TOKTOPaHTOB, MATUCTPAHTOB 110 7 cTp. (popmaTa A4.; mpernogaBareneil, y4eHbIX U MMPAKTUKOB JI0
7 ctp. hopmaTa A4; MOIOABIX YUEHBIX U CTYACHTOB 10 7 cTp. opmara A4. Marepuan gommkeH ObITh HaOpaH B
tekctoBoM penakrope WORD ¢ ucnons3oBanuem mmpudra Times New Roman, 14 pasmepa uepe3 omauH
uHTepBasl. CxeMsl, rpadMKH, AUarpaMMbl, PUCYHKH U WHBIE rpauiyecKue MaTepuasbl MOTYT OBITh BBIIIOJHEHbI
B YEpHO-0ENIOM BaphaHTe cpencTBaMu TeKcToBoro pemaktopa WORD (me crapme Bepcum 2003), wim B
nporpammax BektopHoit rpaduku (Adobe Illustrator, Corel Draw) u 00si3aTenbHO JOMyCKaTh AJIEKTPOHHOES
penaktupoBanue. ['padudeckue Marepualbl U TaOJHUIBI JOJKHBI COACPIKATh CChUIKH B TEKCTE, TOPSIKOBBIN
HOMep W Ha3BaHme. llom kakmoil Tabmureld o0sS3aTeNhbHO ITOMEIACTCS CCHUIKA Ha HMCTOYHUK. DOpMYITBI
Habuparorcst B mporpamme Mach Type wiu B npunokennn MC Office u npuaep)xuBaroTCss OJHOTO CTHIIS Ha
MPOTSDKEHMSI BCEH CTATBU.

3. B Hagane craTeu BBepXYy ciieBa ciieqyeT ykazarh naaekc Y K, nudposoit nnertudukarop oonexta
(amrmn. digital object identifier, cokp. DOI). [lanee no cepennHe cTpaHUIIBI TPOIHCHBIMEI OYKBaMH (KYPCHBOM)
— MHUIIUAJIbl U (I)aMI/IHI/II/I aBTOPOB, NOJIDKHOCTB, CTCIICHb, 3aTCM 10 CEPECANHE CTPOUYHBIMU 6yKBaMI/I — Ha3BaHHC
opraamzanuu(uii), B KOTOPOH BBIIOJTHEHA pad0OTa W TOPOJ, HIKE TaKKe MocepennHe 3arJaBHbIMUA OyKBaMuU
(moy)upHBIM IPUGTOM) — HA3BAaHUE CTATHH.

4. AHHOTalMs JO/DKHA OTpPaXaTh IeJib pabOThI, METOJA WM METOJOJIOTHIO IMPOBEACHHUS PadOoTEHI,
KpaTKU€ pPE3YJbTaThl, OGJIaCTB IMPUMCHCHUA PE3YJIbTATOB, BBIBObI. Pa3Mep AHHOTAIlUHU OOJIXKCH OLITh HE
MeHee 1/3 ctp. HezaBucuMo OT s3bIKa CTaThH 00sI3aTENbHBI aHHOTALIMK HA Ka3aXCKOM, PyCCKOM M aHTJIMHCKOM
si3p1kax. [lociie aHHOTaMK JODKHBI OBITH YKa3aHbl KIIFOUEBBIE CIIOBA Ha SI3BIKE aHHOTAIIMU, HE MEHEe 5 CIIOB,
CTPOYHBIMH OYKBaMU, 4epe3 3aIsTyIo.

5. Tekcrt cTatbu AOIKEH OBITH CTPYKTYPHPOBaH C NPUMEHEHHEM CTaHIApTHHIX Ha3BaHUN pas3/ieioB
«BBenenne», «OcHoBHas uacTb», «BrBoabl m Ilpemnoxenue». Ilpm HeoOXoguMocTH AOMyCKaroTCs
JIOTIOJTHUTEIILHBIE CTICIIaIbHbIC HA3BAHHSI PA3JIeNOB.

6. B xonne crateu npuBoautcsi «CIIMCOK HCIIONB30BAHHBIX MCTOYHHUKOBY (He MeHee 5). CChUIKH B
TEKCTe — B KBaJPaTHBIX CKOOKax. VCTOYHMKM yKas3bIBalOTCS B IOpSAKE LUTHpOBaHUs B Tekcre. Ha Bce
HUCTOYHHUKHU M3 CIIMCKA JIUTCPATYPhl JOJKHBI 6I)ITB cChUIKH B TekcTe. CIIMCOK HMCITOJIb30BAHHBIX HCTOYHHUKOB
oopmisitorest B cootBercTBrM ¢ ['OCT 7.1-2003 «bubnuorpadudeckas 3anvch.

7. B otnenbHOM (aiiie K ctaTbe npuiaratoTcs ¢pororpaduu v cBeIeHU 00 aBTOpax: Ha3BaHUE CTaTbU,
(bamuHst, UMs 1 OTYECTBO (Ha Ka3aXCKOM, PyCCKOM, aHIJIMIICKOM $I3bIKax), y4eHas CTeIeHb U 3BaHUE, TIOJTHOE
Ha3BaHUE W aJpec OpraHu3aIlliyd — MeCTa padoThI (BKIIIOYAs WHIACKC), 3aHUMAaeMasi TOJDKHOCTh, KOHTAKTHBIN
TenedoH, axpec 3JIEKTPOHHOH MOYTHI.

8. Pykonucu, He COOTBETCTBYIOIINE YKa3aHHBIM TPeOOBaHUAM, PeJaKell He pacCMaTpPUBAIOTCS U HE
BO3BpamiatTcs. Ecu craTths OTKIOHEHA, pellakiisi COXpaHseT 3a co0Ooi MpaBo HE BECTH JUCKYCCHIO TI0
MOTHUBAM OTKJIOHCHUSI.

9.IlpunsTHIC CTaThH MPOXOIST AHTHIUIATMAT, PELEH3UPOBaHUE, HAYYHOE JIMTEPATypHOE PEIaKTHPOBAHHE.
OTtpemakTipoBaHHAs CTAThS OTHPABIISICTCS aBTOPY HA JOpabOTKyY M BU3UpoBaHue. JlopaboTaHHas pyKOMMCH TOJDKHA
OBITh MPEJICTABIICHA B PEIAKITHIO.

10. CraTbu IpUHUMAIOTCS B AJIEKTPOHHOM M NEYaTHOM BapHaHTaX — IIOYTOBBIM OTHpaBJICHUEM, HA €-
mail: almamakeeva@mail.ru wim mo aapecy: r. Anamatel, yi. 3akapnarckas - 44, AkageMus rpakJIaHCKOM
aBmarmu, ka6.202.

11. OTBeTCTBEHHOCTH 3a COAECpKaHUE CTATHU HECYT aBTOPBHI.
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Requirements for article’s writing to be published in the journal:

1. The article which is proposed for publication must be new, previously not published in the
same form in other print and electronic publications. The content of the article should correspond to
thematic areas and scientific level of the journal, have a certain novelty and be of interest to
researchers, teachers, experts in the field of aviation. Articles are published in Kazakh, Russian and
English languages.

2. The amount of the paper should not exceed: for doctors and candidates of science, Phd
doctors up to 10 pp. format A 4, for doctoral students, undergraduates up to 7 pp, format A4, for
teachers, scientists, and practice up to 7 pp. The material should be typed in text editor WORD with
the Times New Roman font, size 14, single-spaced. Schemes, graphs, diagrams, drawings and other
graphic materials can be made in black and white by means of a text editor WORD (not older than
2003 version) or vector graphics programs (Adobe Illustrator, Corel Draw) and be sure to allow
electronic editing. Graphics and tables should contain references in the text, serial number and the
names. Each table is required a link to the data source. Formulas are typed in the program Mach Type
or application MC Office and adhere to one style throughout the paper.

3. There should be indicated UDC (Universal Decimal Classification), Digital object identifier
(abbreviated DOI), at the beginning of the left top corner. Initials and names of the authors in capital
letters are in the middle of the page, in the middle of lowercase letters there are title, degree and the
name of the organization (s) and city the work is done, the name of the article with capital letters
(bold) is below in the middle of the paper.

4. The abstract should reflect the purpose of the work, method, or methodology of work,
summary results, the scope of the results, conclusions. The size of the summary should be at least 1/3
of the page. Regardless of language annotations are to be written in Kazakh, Russian and English
languages. After the summary there are keywords, not less than 5 words in lowercase, separated by
commas.

5. The text of the article should be structured as "Introduction™, "Main part", "Conclusion and
Proposal”. If necessary additional special section titles are allowed.

6. "List of references"” (at least 5) is at the end of the article. References in the text are in square
brackets. Sources in the text should be indicated in the order of citation. All sources from the list of
references should be cited in the text. List of references are made in accordance with 7.1-2003
«Bibliographic record» State Standard.

7. Photos and information about the author as the name of the article, name and patronymic
name (in Kazakh, Russian and English), academic degree and rank, full name and address of the
organization, the place of work (including zip code), position, telephone number, e-mail address are
attached to the article in a separate file.

8. The manuscripts do not meet these requirements are not considered and returned. If the article
is rejected, the editors reserve the right not to have a discussion based on the deviation.

9. Accepted articles are reviewed, pass antiplagiat, scientific literary editing. The edited article
is sent to the author for the modification and the sighting. The finished manuscript must be
represented into the editorial staff.

10. Avrticles are received in electronic and printed versions on e-mail almamakeeva@mail.ru or
at 44 Zakarpatskaya Str., Almaty, Academy of Civil Aviation, room 202.

11. The authors are responsible for the content of the article.
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It is hereby certified that the approved training organization “'raining
center Part-FCL"” LLP is in compliance with the requirements laid down by
the Republic of Kazakhstan, standards and recommended practices of ICAO
concerning the range of activities of an approved training organization,
specified in the Annex to the present Certificate.
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certification examination dated by March 17, 2015 and the Control act of the
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Part-FCL” LLLP dated by April 18, 2015 the Civil Aviation Committee of the
Ministry of Investment and Develomem ot the Republic of Kazakhstan.

The inspection supervision is carried out by the Civil Aviation
Committee of the Ministry of Investment and Development ol the Republic
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Aviation Committee
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KA3AKCTAH PECIYBJIHKACHI
HHBECTHLUSAAP JKIHE AN
MIHHCTPITIHIR
ASAMATTBLIK ABHAILNS KOMITETI
PECIYBIHKANLIK MEMJIEKETTIR
MEKEMECI

REPUBLIC OF KAZAKHSTAN
REPUBLIC STATE AUTHORITY
MINISTRY OF INVESTMENTS AND
DEVELOPMENT
CIVIL AVIATION COMMITTEE

Komurer rpazianekoii aBuannn
MuIHCTEPCTBA N0 HNBCCTHURAM I pa3sBiuTHio Pecnybaunkn Kasaxcrana

Ceprugurar

aBHAUHONNOIo yuebnoro nenrpa
Ne AV 02-15

Pecnybauxa Kaszaxceman, 050039, o Arviamer, Typicubekut paiio,
va. 3akapnamcekan 44.

Boiaan: «23» anpens 2015 roaa

Hacrosiumit Cepriudukar yaoctosepsier, 4To ABHauHonibii yueOnbii
ueHtp TOO «Training center Part-FCL» coOTBCTCTBYIOT TpeOOBaHHIM,
ycTtaHoseHHbIMH PecnyGaunkoi Kasaxcran, cranaapramM U pekomenlyemoi

NpaKTUKOM

HMIKAO orHocurensHO 00s1acTH

JCHCTBHH  aBHALMOHHOIO

y'-[eﬁHOFO LUEHTpa, YKaszaHHbIX B NPHUAO0KEHHH K HACTOSAILCMY (‘.ep‘rm|m|:a'r)-'.

Ceprugukar BblaaH
obcnegosanuss ot 17

HA OCHOBaHHH
mapra

aKTa
roia H

cep'rmbu KalHOHHOIO

2015 aKTa  KOHTPOJILHOI'O

cepTH(HUKaUMOHHOTO oOcaen0Balnsg ABHaLroHIIoro yuednoro uenrpa TOO

«Training center Part-FCL»
FpaXAaHCKON  aBHaUHH

PecnyGnuin Kazaxcran,

Munucrepersa 1o

Komurera
PA3BHITHIO

or 18 anpeas 2015 roaa

MHBCCTHIIMAM H

HMucnekuMoHHbIH KOHTpOL ocyllectaseT: KOMHUTET rpakiatcKon

aBuHalHy  MuHHCTEpCTBA MO
Kazaxcran.

Ny

f . 3 e, ’

HHBCCTHIIHAM  H

passiTiio  Peenvoiikn

Pykosoaurenn Ynpasiacuun no
OpPranu3anuy  BLUIAYH  CBILICTCALCTE
ABHANHONHNOTO HEPCOHAA I MCIHILHIE
Komurrera rpasiancroii apnann

AL

- A/ 1. Typeaxmeron
: (noanics)
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